Title: PEROXI SOVE PROLI FERATOR ACTI VATED RECEPTOR ALPHA AGONI STS Abstract:
The present invention is directed to conpounds represented tymMapeodd! | owi ng
structural fornula, andpharnmaceutically acceptable salts, solvates and
hydrates thereof, R 1 is a substituted or unsubstituted group selected from
Cl-C5 al kyl, aryl-Co2-alkyl, heterqaryl-Co2-alkyl, C3-C6 cycloalkylaryl-C
2-al kyl or phenyl. Wis Oor S. R2 is Hor a substituted or unsubstituted
group se lected fromCl,-C6 al kyl, C3-C6 cycloal kyl and heteroaryl. X is a
C2-C5 al kyl ene |inker wherein one carbon atomof the |inker may be
replaced with 0, NHor S. Yis C 0, S NHor a single bond. Furthernore, E

is (CH), B@WIW ePROIM FBRATOR , ACT IVABED GRECEYTRIXR). Peia WheneioTA i S an
acidic functional group such as carboxyl, carboxam de substituted or
unsubstituted sul fonam de, or substitut ed or unsubstituted tetrazole. R3

is H saturated or unsater@Et@Etb$Hp Gr abiey | @@l koxy. Additionally, R4

is H halo, a substituted or unsubstituted group selected fromCl-C5
al kyl , C, - C5PgFRE vomesPrgliferabpkyhctavated- Recapkpksan®parenybreor R3

and g R4 akBef n C4 _cycl oa 0.May 2005
PEROXI SOVE I%R%rrlg EEERFAI?'C%%I%%A?%' gﬁ%@“ﬁ%ﬂ?%@ BAVRERBUND OF
THE | NVENE| DhgPedeacsbvet 8aotthrsat Opt A6k f&é@@:B%@@&%&ﬁ&PéBﬁé are S
- menbers_of the. nucl hor mone receptor super famly, which™ are

| i gand- SEPFaF A7 rgﬂ%ﬁ??%t?%‘zmﬁ’f 0?5 PRYRS dhavg beer déspeessedn. Various
subt ypesnafe PR V. n Qdh8fov. es cl ude PPAR(X, NUCI, PPARy
and PPARS. el'he&]‘?%}&%% f%‘%g(gt lfjbt%zglgyzﬁré] Wed to be 10 acti vat ed by
medi um and | BRg-chekd ,f-@(;é t@ICIQ%Dt d_in_stinmulating
bet a- oxi dation of fatty acids % %ﬁ (I¥€'I£ ) 1E)‘f*’nlf"lebrates whi ch
reé@rtW?lﬁw&da’anethlhdngeﬂMmoﬁwy pslmm t rimgdy cerd des and
noder at %‘é%ﬁé&“ on_ i den (S)t:-; I|po r ot e| n LDL) chol esterol 15
PPAR( X, PPA F?F‘f‘ﬁ%ﬂéﬂr%étﬁ | fadde iR e ideli amdt es
mel | it uslticathd euasicrltay of S‘E.L%%tes Wthh reportedly produce a

substantial reduction in plasma trlglycerldes and moderate

reduction in low density lipoprotein (LDL) cholesterol.

15 PPARQ, PPARY and PPARS receptors have been
implicated in diabetes mellitus, cardiovascular disease,
obesity, Syndrome X and gastrointestinal disease, such as,
~ inflammatory bowel disease. Syndréme X is the combination
of symptoms which include hyperinsulemia combined with

20 hyperten81on, elevated body welght elévated triglycerides
and elevated LDL.,

Current PPAR agonist treatment for Syndrome X relates
to the use of thiazolidinediones {TZDs) or other insulin
25 sensitivity enhancers {({ISEs). TZDs are a class of PPAR
gamma agonists which have been shown to increase the
sensitivity of insulin sensitive cells. Increasing insulin
sensitivity rather than the amount of insulin in the blood
reduces the likelihood of hypoglycemic coma. However, TZDs
30 and ISEs typically have little effect in preventing the |
cardiovascular part of Syndrome X in that their

administration usually dose not result in the lowering of



obesity, Syndrone X and gastrointestinal disease, such as, inflammtory
bowel disease. Syndrone X is the conbination of synptons whi May200% ude
hyperi nsul em a conbi ned with 20 hypertension, el evated body wei ght -’

el evated triglycerides and elevated LDL. Current PPAR agoni st treatnent
for Syndrone X relates to the use ot thiazolidinediones (TZDs) or other
insulin 25 sensitivity enhancers (I SEs). TZDs are a class of PPAR gama
agoni sts whi ch have been shown to increase the sensitivity of insulin
sensitive cells. Increasing insulin sensitivity rather ‘than the anount of

i nsul i n timidgihediions: Jrerluass dha ddtkaldineasi Db rypoghy aamic coma. However,
TZDs 30 and I SEs typically have little effect in preventing the

car di- ov&RUest Fad- ofFummarex iSidhaf ety campemstasIowRasdial |y
dose nNot,in&s Yleduhdile o :QUe b af,hQ, ?Erg_pl[Ef ] ' d

LDL- chol elster ol WIEH I'e rallcgsﬁ?ngzlﬁHDlPC(]:lhcﬂ\ég)sétle 0 .1#—5(111?1?%%%}%%?9%5%& effects
commonl| yrass deirattethgiwittdrdregatineetr wichii cEZYs. | ihadef ;ategnid imos@ wei ght

gai and, .for. troglitazone, liver toxicity. Therefore, a need 5 exists
for n%eweﬁé:'rtﬁgé@ﬁt ?’%&‘1 Pz‘ﬁ‘éﬁlaf%lfﬁlaﬂgé’_@tt ragC raé) e ovascul ar
di seaseprpakhitC¢baidi bviaRtu 1395 e istheed, Wakdt iIMNIHNE thatiidAA@went i ng or
m nim zing weight gain, and nore preferably while inproving insulin

sensi ti YRR SYodsomenily @RIFEPFRVENTRLON oy anifringzigup etigbft wiadnpr esent

L nventi Qg RBZECHLS rREOhGC%ni 3 CAMBRUITnLPREERANP b1 1Y) oW N

structural Fornufa

10 "SUMMARY OF THE INVENTION

~ In a first aspect of the present invention, there is provided
a compound represented by the following structural Formula I:
R1
R8

R9 . R2
15
and pharmaceutically acceptable salts, solvates and

hydrates thereof, wherein:

{(a) Rl is selected from the group consisting of
20 hydrogen, substituted or unsubstituted group
selected from C1-Cg alkyl, aryl-Cg_g-alkyl,
heteroaryl~co_4-alky1, C3¥C6 cycloalkylaryl—co;z—
alkyl; and~43h-ct0)-Rl7~R18, wherein ﬁl? is 0 ox
NH and R18 is optionally substituted benzyl;
25 (b) W is O or §; '

(c) R2 is H or a substituted or unsubstituted group -



N~ ;WX N RO R2 15 and pharmaceutically acceptable salts, solvates and
g hydrates thereof, wherein: (a) Rl is selected fromthe gtbMpy@00Si sting

of 20 hydrogen, substituted or unsubstituted group selected fromd -C8

al kyl , . aryl - CO 4-al kyl heteroaryL-CI}4-aIkyI, C3-C6 cycl oal kyl aryl - CO 2
al kyl, and -CH2-C(0)-RI 7-RI 8, wherein R17 is 0 or NH and RIBis optionally
substituted benzyl; 25 (b) Wis 0 or S; (¢c) RRis Hor a substituted
or.unsubstituted group 10 May 2005 3 selected fromthe group consisting of
Cl-C6 alkyl, C1-C6 allyl, aryl-CO 4-alkyl, heteroaryl-CO 4- alkyl,

sul f.onani de, aniS¢d 2RO T Cheiyroys | emdidtidd)oX ¢ —%? opLjpnal 1y
substituted al kyl ene |Iinker wherein C2-C5 one carbon atom of f%e’linker
may be repl aced W th BIMH ATBL-Che)-a1ksl C hétefoadliorya,si ngl e bond;

and (f) Eis selegted fr t he group consisting of hydrogen, C(R3)(R4)A,
A and a substi?ggg ‘oFuggbB Q€ut Sridsei OR1G einettp-dg om t he group

consisting cycloalkyl;

{d} X is an optionally substituted Co-Cs alkylene linker wherein

one carbon atom of the linker may be replaced with O, NH or §:

(e) Y is C, 0, 8, NH or a single bond; and

£ .
(f) E is selected from the group consisting of hydrogen,
C{R3) (R4)A, A, and a substituted or unsubstituted moeity

selected from the group consisting

of {CHy), COOR19, C1-Cg alkyl, C;-Ce allyl, aryl-
Cp-g~-alkyl, thio—C1,4-alkyl, thioaryi, Ci-

galkoxyaryl, Ci-galkoxy Ci-galkyl, aminoaryl, and
aminoCj.galkyl, and wherein when said substituted moieties are
substituted with from one to three substituents each
independently selected from the group consisting of Cl1-C5

alkyl, cl-cs alkoxy, CIfCS haloalkyl, C1-C4 haloalkoxy, nitro,
cyano, CHO, hydroxyl, Cl-C4 alkanocic acid phenyl, aryloxy,

S02R7, SR7, benzyloxy; alkylcarboxamido and COOH; wherein R7

is alkyl or haloalkyl; and wherein

(1) nis 0, 1, 2 or 3,

{ii) A is an functional group selected from the
group consisting of carboxyl, C;-
Cialkylnitrile, carboxamide, substituted or
unsubstituted Sulfonamide, substituted or

unsubstituted,acylsulfonamide and substituted
Oor unsubstituted tetrazole;



O (CQJi2)n COOR19, C-C6 alkyl, C-C6 allyl, aryl- CO 4-alkyl,
thio-el-4-alkyl, thicaryl, C- dal ko~waryl, Cl-4alkoxy C -4H] M9Y2005

am noaryl, and am nod -4alkyl, and wher ei n when sai d substit ut ed“fioi eti es
are substituted with fromone ta4hree substituents each independently
selected fromthe group consisting of C1-C5 al kyl, CI-C5 al koxy, C-C5

hal oal kyl , Cl -C4 hal oal koxy, nitro, cyano, CHO hydroxyl, d-C4 al kanoic
aci d phenyl, aryl oxy, S02R71 SR7, benzyl oxy, alkyl car boxami do and COOH;
wherein R7 is(ARERY1 R3r iFaHeakkyuratiad \ire ugisa tuirh ted €001, 2 or 3, (ii)
A is an functional gi&ii selected_fromthe group-consisting of carboxyl,
cl- C3allcylnitrile hokant-8e 2 L &PBYY | d or unsubstituted

-sul fonam de, s t r substl t d acyl sul fonam de and substituted
or unsubstitut g%?i %‘?agglg b‘g’ 35vked PR3 is H, saturated or
unsat urated C1-C5 Mwast&u@dabk@&b sé@@c@éh Béohxscgt_cgal 0, a
substituted or unsubstituted group selected fromCl - | kyl, Cl -

al koxy, C3-C6 cycl calkyl., @pyts &0kG4yal K'gl-cgndyameaykylprafzﬁland R4 are
conbined to forma C3-C4 cycloal kyl; 10 May 2005 WO 02/ 38553

PCT/ US01/ 42928 Cp-Cq4 alkyl and phenyl, or R3 and R4 are

combined to form a C3-Cy4 cycloalkyl;



4 (V) R19 is selected fromthe group consisting of hydrogen, optionally
substituted d C4dal kyl and optionally substituted arylnethydMap2005 RS is

i ndependent |y selected fromthe group consisting of hydrogen, Cl-C4 alkVl,
G-C4 ARV and halo; (h) RO is independently sel epteqishiomms he group
consi sting of hydrogen, Cl-C4 al kyl ,4 C3.-C4 10 al kyl enyl, hal o, substituted
or unsubstituted aryl, substituted or unsubstituted aryl-d-C4 al kyl,
substituted or unsubstituted heteroaryl, C-C6 allyl, and ORIQ and RIOis
i ndependently selected fromthe group consisting 15 of hydrogen and C. 1-C4

al kyl. An additional e n ound of . Structural Fornmula I, and
phar maceutical | y accep?ggd%ﬂgaf?sse 8$C§t§§°%n8 ﬁyHFSPBSCPﬁ§ﬂ§GﬂD920 R N
~NYw N R2 Structuraf Fednvgen) oppiShautiusabsEerauba ki R is a

substituted or
C4alkyl and optionally substltuted
arylmethyl
5 (g) R8 is independently selected from the group
consisting of hydrogen, C;-Cy alkyl, C;~C,
alkylenyl, and halo; .
{h) R9 is independently selected from the group
_ consisting of h&drogen, C1-Cq alkyl, C1-Cq
10 alkylenyl, halo, substituted or unsubstituted aryl,
substituted or unsubstituted aryl-C;-C; alkyl,
substituted or unsubstituted heterocaryl, C1-Cs
allyl, and OR10; and
R10 is independently selected from the group consisting
15 of hydrogen and C;-C4 alkyl.
An additional embodiment is a compound of'Structurél
Formula I’ and pharmaceutlcally acceptable salts,

solvates and hydrates thereof:

20
R1
N”'N
VV

R2

Structural Formula I* .

In Structural Formula I‘, Rl is a substituted or

25 ' unsubstituted group selected from C1-Cg alkyl, aryl- Cop-2-
alkyl heterocaryl-Cg.o- alkyl C3-C6 cycloalkylaryl- -Cp-2~
alkyl or phenyl. W is O or S. R2 is H or a substituted or



25 unsubstituted group selected fromd -C8 al kyl, aryl-CO 2- al kyl,

het eroaryl - CO- 2-al kyl, C3-C6 cycl oal kyl aryl -CO-2- al kyl or ph#ayl2008Vis O
or SO R2is Hor a substituted or 10 May 2005 unsubstituted group sel ected
from Cl-C6 al kyl and C3-C6 cyeloal kyk. X is a C2-C5 al kyl ene |inker wherein
one carbon atomof the linker may be replaced with 0, NHor S. Yis C, O,
S, NHor a single bond. Furthernore, Eis (CH2)nCOOH, 5 wherein nis 0, 1,
2 or 3, or C(R3) (R4)A wherein Ais an acidic functional group such as
car boxyl, carboxam de substituted or unsubstituted sul fonam de, or

subst i t utweswrs tindieds tinowpe defl ected of 2omR31 +€gHalkgiuratiedzeCgunsat ur at ed
Cl-C5 al kyl, Cl-C5 al koxy. Additionally, R4 is H halo, a 10 substituted or
unsubst i tGHEPGIFdp s& dét adCerem Tlkybeng| kinker) whsralikoxpe €arben
cycl oal kyl, and phﬁnyhh %% R3 and R4 are conbined to forma C3-C4

cycl oal kyito"h ¥y FPRe H 1BKEE PREnPe EsPIRCed cohbauRd NBpPEsSat el B§ Che

- fol l ow ng stg ugtupal af gggﬁh@:bgﬁd{ ?'?rth&mé\k%\,’ Ey%?gt‘ék??ﬁéé%ﬂm R2 and

pharmaceutical |y acceptable salts, solvates an of , wher ei n:
20 (& RwHexedel actiedofr om pher g8 Oupr ONed Slidps Of whOYE{ AIEN; sSHRSt i t ut ed
or unsubstituted group

acidic functlonal group such as carboxyl, carboxamide

substituted or unsubstituted sulfonamide, or substituted or

unsubstituted tetrazole. R3 is H, saturated or unsaturated

C1-Cs alkyl, C1-Cg alkoxy. Additionally, R4 is H, halo, a
10 substituted or unsubstituted group selected from C1-Cg
alkyl, C3-Cg alkoxy, C3-Cg cycloalkyl and phenyl, or R3 and

R4 are combined to form a C3-Cq cycloalkyl.

A further embodiment may be a compound represented by the

following structural formula:

R8

and pharmaceutically acceptable salts, solvates and

hydrates thereof, wherein:

20 (a) Rl is selected from the group consistiné of
hydrogen, substituted or unsubstituted group
selected from C1-Cg alkyl, aryl-Cqo_g-alkyl,
heteroaxyl-Cg.y-alkyl, C3-C6 cycloalkylaryl-Co._o-
alkyl, and -CH,-C(Q)-R17-R18, wherein R17 is O or

.25 NH and R18 is optionally substituted benzyl;
(b} W is O or S; - |



selected fromC -C8 al kyl, aryl-CO 4-al kyl, heteroaxyl-CO 4-al kyl, C3-C6
-cycloal kylaryl -CO- 2 alkyl, and -CH2-C(O -R 7-RI 8, wherein RiZMag200®Hr 25
NH and R18 is optionally substituted benzyl' (b) Wis 0 or S; 10 May 2005
WO 02/ 38S53 PCTI US01/42928 6 (c) R2 is Ror a substituted or unsubstituted,
group Selected fromthe group consisting of CI-C6 alkyl, G -C6 allyl,
aryl - CO- 4WQI0K§8553 het er oaryl - CO-4- al kyl, sul f onam de, amﬁgsmmlzg) and C3- 06
5 cycloalkyl; (d) X is an optionally substituted Cl-C5 al kyl ene |inker
wherein one carbon atomof the linker may be replaced with 0O, NHor S (e)
Yis C 0, S, NHor a single bond; and 10 (f) E is selected fromthe group °
consi sting of hydrogen, C(R3)(R4)A A, substituted or wunsubstituted

sel ected fromache grosp gansiStd %G ekGH al kyl, Cl1-C6
allyl, aryl- CQ0-4-alkyl, thio: Gl-4 alkyl: gklcé%%%%é%ﬁéﬁﬁfﬁhPﬁgxyaryl

a - 4al koxy Cl - 4al kﬁ?le%’ﬁ?%o@% tlmldfroam reCsidalikylof andCyhalkiyd, (i) nis

0, 1, 2 or 3, (||) qs };jl ECtI group.selected fromthe group
consi sting of car bo}<y 6§ C Y2 TW%latlﬂ“Mle hebepesam t-4substi tut ed or

unsubsti t ut ed SulfQmﬁﬁiFk%uf¥8%%hhkﬁiegm8ée, OR10 and C3-Cg )
5 _ cycloalkyl;
(d} X is an optionally substituted C1-Cg alkylene
linker wherein one carbon atom of the linker may
be replaced with 0, NH or S;
(e} Yis C, O, 8, NH or a single bond; and
10 (£) E is selected from the group consisting of
hydrogen, C(R3) (R4)A, A, substituted or
unsubstituted selected from the group consisting
of (CHy)y COOR19, C3~Cg alkyl, Ci1-Cs allyl, aryl-
Co-4-alkyl, thio-Cj_g-alkyl, thioaryi, Ci.-
15 galkoxyaryl, Ci-galkoxy C3_galkyl, aminoaryl, and
aminoC1_4alky1, and wherein
(i) n is 0, 1, 2 or 3,
(ii) A is a functional group selected from the
group consisting of carboxyl, C;-

20 ;~. . Caalkylnitrile, carboxamide, substituted or
unsubstituted sulfonamide, substituted or
unsubstituted acylsulfonamide and substituted
or unsubstituted tetrazole;

{iii) R3 is H, saturated or unsaturated C1-Csy

25 alkyl, C1-Cs alkoxy, and

{(iv) R4 is H, halo, a substituted or
unsubstituted group selected from €1-Csg

alkyl, C3~Cg alkoxy, C3~-Cg cycloalkyl, aryl
Co-C4 alkyl and phenyl, or R3 and R4 are
30 : _ combined to form a C3-Cy cycloalkyl;



unsubstituted acyl sul fonam de and substituted or unsubstituted tetrazole;

(iii) R3is H saturated or unsaturated Cl1-C5 25 al kyl, Clifmaabkexy, and
(iv) RAis H halo, a substituted or wunsubstituted group selected from
Cl-C5 alkyl, Cl1-C5 al koxy, C3-C6 cyclohlkyl, aryl CO C4 alkyl “and phenyl,
or R3"and R4 are 30 conbined to formd& C3-C4 cycioal kyl; 10 May 2005 7 (v)
R19 is selected fromthe group consisting of hydrogen, optionally
substituted - Cdal kyl, and optionally substituted arylnmethyl; 5 (g)R8 is
i ndependently selected fromthe group consisting of hydrogen, Cl-C4 al kyl,

Cl-C4 alkylenyl, and habp; REB) iBIsks ecndapepeanthy sebept %%E&Q'Ehh?e group
consi sting of hydrogen Cl-4 al kyl, Cil-C4 10 al kylenyl, hal o, substituted
or unsubstituted aryl, o§ B¥Areaesd QPtBﬁ§§%érl$ub§§lanyEdC$l€4 al kyl ,

substituted or unsUbst|§gégg Eetghaag¥kig5%%%§is?#ﬁéISFgﬁ§dCRlo (|) RIO is

i ndependent |y sel ected rom?t rou rogen and Cl-C4
-alkyl; (j) 2is CD-C3 aakylmaEhyml S, N O- (CC>C2 al kyl ene), S (Co-C2

LN b ol RS s o o o 1
formul a: consisting of hydrogen, C1-C4 alkyl, C3-C; alkylenyl,
and halo;
(h) R9 is independently selected from the group
consisting of hydrogen, C;-C alkyl, C;-Ca
10 alkylenyl, halo, substituted or unsubstituted aryl,
substituted or unsubstituted aryl-C;-C4 alkyl,
substituted or unsubstituted heterocaryl, C;-Cs
aliyl, and OR10;
(i) R10 is independently selected froﬁ the group
i5 consisting of hydrogen and C1~-C4q alkyl;
(i) 2 is Cp-C3 alkylene, 0, 8, N, 0O-{Cy—Cz alkylene), S-
(Co-C; alkylene}, and N-(Co-C; alkylene); and
(k} --- is an optional bond to form a double bond.

Another claimed embodiment may be a compound of the formula:
20

R8 /A

Another embodiment of this invention is compounds bf

the following formula, which ﬁay be preferred:



20RR RB EN-N \YI NW z I:q x RO R2 Anot her enbodi nent of this

i nvention is conpounds of the follow ng formula, which naywﬂgyaev&j erred:
10 May 2005 WD 02138S53 PCT/US01/42928 8 RL R8 NN AJ' 1 ~ 0O N
_1~4x i . RO R2 In another enbodi nent of the present invention, conpounds

repr eseMEWBHE f ol | owi ng structure may be 5 preferredPCRASRIA298 N-N A W
X |

.

4 W
A :
pee
R9 }22

In another embodiment of the present invention,

compounds represented the following  structure hay be
5 preferred: |

R1

R8 /
O N"*N
L=
| R9 | }22 -

In a further embodiment of this invention, a compound

the following structural formula may be preferred:

_ Rs : ' /Q1
o O - n—N ‘
! P =
A
10 R9 R2

Another compound claimed by thié_inventioﬁ‘that may be

- preferred is shown by the fdllowingvstructure:'



RO R2 In a further

embodi ment of this invention, a conpound the follow ng

structural fornmula nmay be preferred: R R8 N~N A x "I ?

Anot her conpound clained by this invention that my be pre¥errg I'S shown
by the following structure: 10 May 2005 9 RL RB ~-N N_W Al N RO R2

In another feature of this invention,9a conpound clainmed hereinis
radi ol abel ed. 5 The present invention additionally provides a process for
preparing a triazolone froman acyl sem carbazide conprising contacting
said acyl sem carbazide with an acid. Preferred acids for said process are

sul fonic acid and
of 10 this inventi
conmpound of For rul

pyr|d|n|un1hydrochlor|de- It ig. a preferred enbodi nent
on when the triaz prepared b, 1sald process is a
al.
N/N
VV

In another feature of this invention, a compound

claimed herein is radiolabeled.

5 The

present invention additionally provides a process

for preparing a triazolone from an acyl semicarbazide

comprising contacting said acyl semicarbazide with an acid.

Preferred

acids for said process are sulfonic acid and

- pyridinium hydrochloride. It is a preferred embodiment of

10 this invention when the triazole prepared by said process is

a compound of Formmla I.

In a second aspect of the present invention,

there is provided a

compound of the formula:

15
wherein

20

(b)

R8 Q oms

E\\Y
)%N -~
R9
{a) Rl is hydrogen or is selected from the group

consisting of a substituted or unsubstituted group

selected from Cyj-Cg alkyl, aryl-Cg.g-alkyl,

- heteroaryl-Cp_g-alkyl, and C3-C6 cycloalkylaryl-

Cp-2-alkyl;

RZ2 is H or a substituted or unsubstituted group



In a second aspect of the present invention there is provided a conpound

of the formula: 0 ORI5 NrFt EY ~ 2 x ) NRL 15 R9 wherei mdghyRbos S
hydrogen or is selected fromthe group consisting of a substituted or

unsubstk¢q@§§§ﬁgoup selected fromC -C- alkyl, aryl-CO4-allwl, 20

bet eroaryl -'CO-4-al kyl, and C3- 6 cygl oal kyl aryl - CO- 2- aPkJIUSOVP2R2 is H or
a substituted or unsubstituted group 10 May 2005 WO 02/38553 10 .
PCT/ US01/ 42928 sel ected fromthe group consisting of Cl1-C6 al kyl, C1-C6
allyl, aryl-C0-4-al kyl, heteroaryl-CO0-4- alkyl, sulfonam de, am de, OR10
and C3-C6 «cycloalkyl; 5 (c) Xis an optionally substituted C-C5 al kyl ene
| i nker wherein on&€¢&Fb6A arom bhet prolipnkensimyindeof epf acgda¥kyh, 0, NH or
S; (d) Yis C 0, S, _ NH.ar _a single bond; and (e) Eis selected fromthe
group consi sting 6t 90 Aydilog@tyl-CaunadkoRl oheteReRERAf Bp-gubst i t uted  or
unsubstituted sel ed fromthe group_ consisting of Cl-C6 al kyl, C1-CG
allyl, aryl - Co- 4Sg%¥$r,S?ﬂ%89%?§2?alﬂ9+$etH@%%Qy??dcgs“QQJkoxyaryl,

Cl - 4al koxy C1-4alg¥blo§1ﬂ}f9aryl,and ‘ :

5 {(c) X is an optionally substituted C1-Cg alkylene

linker wherein one cafbonfatom of the linker may
be replaced with 0, NH or'S; '
{d}) Y is C, 0, 8, NH or a single bond; aﬁd
{e) E is selected from the group consisting of
10 hydrogen, (CHp)y COOR19, C(R3)(R4)A, substituted
or unsubstituted selected from the group
consisting of Ci-Cs alkyi, C:~Ce allyl, aryl-Cq-
g-alkyl, thio-Cjy_g-alkyl, thioaryl, C1-
galkoxyaryl, Cj._galkoxy Cj.galkyl, amihoaryl,and
15 aminoCj_galkyl, and wherein
(i) mnis 0, 1, 2 or 3,
(i1} A is a functional group selected from the
group consisting of éarboxyl, Ci-
CGialkylnitrile, carboxamide, substituted or
20 - ' unsubstituted sulfonamide, substituted or
unsubstituted acylsulfonamide and substituted
or unsubstituted tetrazole: _
(iii) R3 is H, saturated or unsaturated C1-Cg

| alkyl, C1-Cg alkoxy, and !

25 ~ (iv) R4 is H, halo, a substituted oxr
‘unsubstituted group selected from C1-Csg
alkyl, Cy1~Cg alkoxy, C3-Cg cycloalkyl, aryl
CO—C4.alky1 and phenyl, or R3 and R4 are

combined to form a C3-Cy4 cycloalkyl;




15 am noCl - 4al kyl , and wherein (i) nis O, 1, 2 or 3, (ii)Ais a

functional group selected fromthe group consisting of car@ggél, ﬁ%-
C3al kylnitrile, carboxam de, substituted or 20 unsubstituted” Vﬁg;_nide,

substituted or wunsubstituted acyl sul fonam de and substituted or
unsubstituted tetrazole; (iii) R3 isIH saturated or unsaturated C-C5

al kyl ,

Cl-C5 al koxy, and 25 (iv) R4 is H, halo, a substituted o~

unsubstituted group selected fromd-C5 alkyl, d-C5 al koxy,, C3-C6
cycloal kyl, aryl COC4 al kyl and phenyl, or R3 and R4 are conbined to

forma C3- CA cycloalkyl, 0 y 819 is.selected front roup
consisting of hydrogen, vipF?gné gggﬁ%é¥ltufgﬁ %ﬁ%ﬁ hE 3%9F§ﬁally

substitut ed aryInethylpfShQEiogﬁntSOpﬂﬂeﬁﬁnmgnghbs&ghﬁﬁkgﬂCﬁLontthe group
consi sting of hydrogen, gB - g-C4 alkylenyl, and halo; (g) RO is
Fahivh 5

i ndependent |y sel ected

eaﬁﬁoﬁﬁtl%%%%lxtﬁﬁ sgitmr@dogen, Cl-C4 al kyl |

Cl-C4 10 al kylenyl, hal 9,540 uted or unsubstituted aryl, substituted
SRR |

or unsubstituted aryI

substituted or unsubstituted

heterdaryl, G (—iiIGRBaIJJ%/IJ,nChiRéIﬂéIﬁ:,lyamél(el&):daleﬁc&aitﬂép@ﬂ@iﬁ;ﬁlt ly sel ected

fromthe group

10

15

20

. 25

consisting of hydrogen, C;-Cy alkyl, €;-C4
alkylenyl, and halo;

{g) RO is independently selected from the group
consisting of hydrogen, C1-Cys alkyl, C;-C;

alkylenyl, halo, substituted or unsubstituted aryl,
substituted or unsubstituted aryl-C;-Cq alkyl,
substituted or unsubstituted heterocaryl, C;—Ce
allyl, and OR10; and

{h) R10 is independéntly selected from the group
consisting of hydrogen and C;-C, alkyl: and -

(i} R15 is selected from the group consisting of
hydrogen and an optionally substituted substituent selected
from the g;oup consisting of C;-Cy alkyl, aryl, and benzyl.
Such compounds are particularly useful as intermediates for
the preparation of compounds claimed herein |

In the third aspect of the present invention, there is éfovided
-a compound of the formula

R8 O\,Nﬁz
E\\Y- /jik ’N\A
N Ri
X
R9
wherein

{(a) Rl is hydrogen or is selected from the group
consisting of a substituted or unsubstituted group

selected from C31-Cg alkyl, aryl-Cg.g-alkyl,



15 consi sting of hydrogen and G -C4 alkyl; and (i) R15 is selected fromthe
Such

group consisting of hydrogen and an optionally substitutedﬂ§HQg§bbgent
sel ected, fromthe group consisting -of C-C4 alkyl, aryl, and

compound¥C8¥B5¥hrticul arly useful as internediates for
of conpounds cl ai med herein.
there is provided
25 wherein (a) R

enzyl -
POTIUSe1/px9zhar at i on
In thelhird aspect of the present invention,

a conpound of the formula: 0 R8 O.YNR2 N .)L-N Rl RO

is hydrogen or is selected fromthe group consisting o

a substituted or unsubstituted group selected fromd:-C8 alkyl,

aryl - CO 4- al kyl,

het er oaryl - CO 4- a%%ydl%a%ggﬁ@éﬁgéo—%c oa’l3ky aﬁ&géé:ggég?ﬁéﬁl?ﬂlﬁz Is Hor

5 | likit d group selected fromthe group consisting of
g-Co allyl, aryl-CO4 -CO4 -alkyl, heteroaryl alkyl,
sul fonami de, (&h d&2 GRLGI and LIt imied ol &yl unéehs s £5c8a gRbyonal |y

substituted Cl-CS;eigﬁylene | i nker wherein one carbon atom of the |inker

a substituted or

Cl -GC6 al kyl,

my .
5

10

15

20

25

(c)

{(d)

.(e_)

ted from the group consisting of C1-Cg alkyl,
C1-C¢ allyl, aryl-Cqo_g-alkyl, heterocaryl-Cqo_g-
alkyl, sulfonamide, amide, OR10 and C3-Cg

cycloalkyl;
X is an optionally substituted C;-Cs alkylene

linker wherein one carbon atom of the linker may
i

belreplaced with O, NH or S;
Y is C, 0, 8, NH or a single bond; and

. E is selected from the group consisting of

hydrogen, substituted or unsubstiﬁuted selected
from the group consisting. of {(CH2)p, COOR19,

C(R3) (R4)a, C3-Cq alkyl, C1-Cs allyl, aryl-Cgg-

‘alkyl, thio-Cqj_g-alkyl, thioaryl, Ci-galkoxyaryl,

Ci-galkoxy Cj.galkyl, aminoaryl, and aminoCq

galkyl, and wherein

(i) nis 0, 1, 2 or 3,

(i1} A is an acidic functional group selected from
the group consisting of carboxyl, C;-
Csalkylnitrile, carboxamide, substituted or
unsubstituted sulfonamide, subgtituted or
unsubstituted acylsulfonamide and substituted
or unsubstituted tetrazole;

{iii) R3 is H, saturated or umsaturated C1-Cg
alkyl, C3-Cg alkoxy, and
{iv} R4 is H, halo, a substitutad or

unsubstituted group selected from Cy1-Cg



10 be replaced with 0, NHor S; (d) Yis C 0, S, NH or a single bond; and
(e) Eis selected fromthe group consisting of hydrogen, SHP@%kEEggd or
unsubstitut ed sglected fromthe group consisting-of (CH2)n'" 19, i 15
C(R3) (R4) A C-Co6 alkyl, CL-CGallyl, aryl-CO4- alkyl, -

thi o-el -4-al kyl, thioaryl, C-4al koxyaryl, C-4al kox-y Cl-4alkyl,

am noaryl, and am nod - 4al kYl, and wherein (i) nis O, 1, 2 or 3, 20 (ii)
A is an acidic functional group selected from the group consisting of
carboxyl, G- C3alkylnitrile, carboxam de, substituted or unsubstituted
sul fonam de, substitut ecebryl urdubSsi alkesyacyhsasf epatbdekahd awpdtitut ed
25 or unsubstituted tetrazole; (iii) R3is H saturated or unsaturated
g-C5 alkyl, C-CS al kbayCaapdkyity prd phenyl hato R aswbRd egteed or
unsubstituted group selected fromd-C5 10 May 2005 13 al kyl, C1-C5

al koxy, C3-06 cycl oal kyFomaRped tp- Eorm By ICant prshpalkyd ;R3 and R4 are

Consi Sting. 5 of hydrogbkl B0 b} CEk6e: iaibd he SrGHR KPPeARFiDg
optidnal Iy substituted oIy 8Bb§¥h; optionally substituted C1-

C4alkyl and optionally substituted

arylmethyl ;

(f} RB is independently selected from the group

_ consisting of hydrogeh, Ci-Cq alkyl, C1-C4
10 “alkylenyl, and halo;

{g} R9 is independently selected from the group
consisting of hydrogen, C;-C; alkyl, C;-Ca
alkylenyl, halo, substituted or unsubstituted arvl,
substituted or unsubstituted aryl-C;-C,4 alkyl,

15 substituted or unsubstituted heteroarfl,(h—cs
allyl, and OR10; and

(h) R10 is independéntly selected from the group

consisting of hydrogen and Ci-C4 alkyl. Such compounds are
particularly useful as intermediates for the preparation of
20 compounds of Formula I.

In a fourth aspect of the present invention, there is provided a

~ compound of the formula:

R8 NR
-7,
E. N
E VP
X NR,
: R9
wherein
.25 (a) Rl is hydrogen or is selected from the group

consisting of a substituted or unsubstjituted group
selected from C;-Cg alkyl, aryl-Cq.4g-alkyl,
heteroaryl-co;g;alkyl, and C3-C6 cycloalkylaryl-
Cg-2-alkyl; -



(f) R8 is independently selected fromthe group consisting of hydrogen,
Cl-CG4 alkyl, C1-C4 10 alkylenyl, and halo; (g) RO is indepgdapbbos
selected fromthe group consisting of hydrogen, Cl1-C4 al kyl, Cl-C4
al kyl enyVO 0f/d8353 substituted or unsubstituted aryl, subgtirtushedos
unsubstituted aryl-C3-C4 al kyl, 15 gdbstituted or unsubstituted heteroaryl,
Cl-C6 allyl, and OR10; and (h) R10 is independently selected fromthe
group consisting of hydrogen and Cl1-C4 al kyl. Such conpounds are
- particularly useful as internediates for the preparation of 20 conpounds
of Formula I.;{yn our t.h aspect .of th esent invention, there is
provi ded a c(oﬂrr)pozi}]% JEL;% }?hoersfaorﬁﬂﬁ%t.”fui% AF NEsubstiuedgraug ANR2 RO
wherein 25 (a) Rlséebednt o@im Gthd SosRlecd f 4104 L i sting of
a substituted or unsubstituted gr ou;g sgecctﬁg%léf%gﬂrgrgg%f;t?@y%%i’ .
aryl - C0-4-al kyl, heCeraatyl: Grdratkyl-adldl C3h&besystpalk L%yl -
C0-2-al kyl; 10 May 2005 WD 02/38-553 PCT/ US01/42928 14 (b? is Hor a
substituted or undigetlt wddopegue, amide, OR10 and C3-Cg

5 - cycloalkyl;
(¢} X is an optionally substituted C1-Cg alkylene
linker wherein one carbon atom of the linker may
be replaced with 0, NH or S:
{d) Y is C, 0, S, NH or a single bond; and
10 (e) E is selected from the group consisting of
hydrogen, substituted or unsubstituted selected
from the group consisting of {(CHp)p COOR19,
C(R3} (R4}A, C3-Cg alkyl, Ci1-Ce aliyl, aryl-Cp_g-
alkyl, thio-Cj.z-alkyl, thiocaryl, Ci.galkoxyaryl,
15 Ci-galkoxy C3_galkyl, aminoaryl, and aminoCj.
4alkyl, and whefein
(x) nis 0, 1, 2 or 3, ;
(ii) A is an acidic functional group selected
from the group consisting of carboxyl, C;-
20 A Cialkylnitrile, carboxamide, substituted
‘or unsubstituted sulfonamide, substituted
or unsubstituted acylsulfonamide and
substituted or unsubstituted tetrazole;
| - (iii) R3 is H, saturated or unsaturated C1-Cg
25 - alkyl, C;-Cs alkoxy, and |
.(iV) R4 is H, halo, a substituted or
unsubstituted group selected from C3-Cg
alkyl, C3-Cg alkoxy, C3-Cg cycloalkyl, aryl
Cpo-C4 alkyl and phenyl, or R3 and R4 are
30 combined to form a C3-C4 cycloalkyl;:



selected fromthe group consisting O Cl1-C6 alkyl, G,-C6 allyl,

aryl - C-4-al kyl, heteroaryl -C0-4- al kyl, sulfonam de, anideﬂ}ﬁ€99(ﬁpd C3-C6
5 cycloalkyl; (c) X is an optionally substituted Cl1-C5 al kyl'en ?lnker
wherein one carbon atom of the linker may be replaced with O, NH or S; (d)
Yis C 0, S, NHor a single bond; apgd 10 (e) Eis selected fromthe group
consisting of hydrogen, substituted or unsubstituted selected fromthe
group consisting of (CH2)n COOR19, C (R3) (R4) A CI-C6 alkyl, C-C6 allyl,
aryl-CO-4- alkyl, thiOd-4-alkyl, thioaryl, d.4al koxyaryl, 15 O -4al koxy

C -4al kyl, am noaryl, apd an nod 4aIK%I, and wherein Wn is 0, 1, 2 or 3,
(ii) Ais an acidic fun'Y*d%%é HF oBpl eE e t BEO™ F B PR 66BSE8R&TEt i ng of

carboxyl, G- 20 C3a|kyifnﬁf&f@geﬁgfgﬁg%ggégiyf %{ig&ggdo&lgnsubstituted
uted acyl su

sul f onam de, substituted or unsubsti onam de and substituted
or unsubstituted tetraZlatkyl idn)dRpiionyglkatsulseidtotednsat urated Cl - C5

25 al kyl, d-C5 alkoxy%iaqp q¥% 4 is H, halo, a substituted or
unsubstituted group sel Bt e F16m C - c5 al kyl, Cl-C5 al koxy, C3-C6

cycl dal kyl, anyh REOi€4iaklkplendesthtiheryh eceedR3rard tht 3P conbined to
forma C3-C4 cycloal kyl; 10 May 2005
: consisting of hydrogen, C;-C4 alkyl, C;-Cy4
alkylenyl, and halo;
(g} R9 is independently selected from the group

' consisting of hydrogen, C;-C; alkyl, C;-Cs ]

10 alkylenyl, halo, substituted or unsubstituted aryl,
substituted or unsubstituted aryluca—c4alkyl;
substituted or unsubstituted heteroaryl, C;-Cg
allyl, and OR10; and _

(h) R10 is independently selected from the group
15 conmsisting of hydrogen and C;~C; alkyl. Such compounds are

especially useful as intermediates for the manufacture of

compounds of Formula I.

For ééﬁpounds having Structural Formula I, it is
20 preferred that E is C(R3) (R4)A. It is more preferred that A
- is a carboxyl group. It is even more preferred that E is
"C(R3) (R4)COOH and R3 is H or ¢H3.
The present invention further provides a crystalline
Propanoic Acid, 2-[4-[3-[2,5-dihydro-1-~[{(4-
:25 methylphenyl )}methyl}-5-oxo-1H-1,2,4-triazol-3-
ylipropyllphenoxy]-2-methyl- compound of Formula I ox a
~pharmaceutical;y acceptable salt, solvate, hydrate or

prodrug thereof.



(v) R19 is selected fromthe group consisting of hydrogen, optionally
substituted Cl C4al kyl and optionally substituted arylnethﬁimqg 6@% R8 is
i ndependently selected fromthe group consisting of hydrogen,r‘f- al kyl ,
Cl-C4 alkylenyl, and halo; (g) RO is independently selected fromthe group
consi sting of hydrogen, Cl-C4 al kyl, Cl1-C4 10 al kyl enyl, - hal o, substituted
or unsubstituted aryl, substituted or unsubstituted aryl-Cl-C4 al kyl,
substituted or unsubstituted heteroaryl, G-C6 allyl, and OR10; and (h)
R10 is i ndependently selected fromthéaroup 15 consisting of hydrogen and
Cl-C4 al kyl. Such conmpounds are especially useful as internediates for the
manuf acture of conpounds of Formula 1. For conpounds having Structural
Formula I, it is 20 preferred that Eis C(R3) (R4)A It is nore preferred
that A is a carboxyl group. It is even nore preferred that Eis C (R3)

(R4) COOH:ian i.S The present.invention further provides a
crystalliﬁg Qfﬁﬁiggnggégéﬁcg? EP?Aé%ﬁ§FPE,59Yﬁqﬁﬁﬂno-fh€fﬁ by provided a

met hlyzf]ldl@ﬁw&f ufmh%/q:c}mp@sa‘xdomk; tpﬂpﬁiii‘ricﬁz.af):plﬁarn)éddeﬂt%?&iiprlﬂf@@t:abzé met hyl -
CONMPEAAY; EQgu I rmaceuti c acceptabl e salt, solvate,
hydrate or. g?odfgg %%é?gofgp o WEW E%%adi Zefl £ eBRo¥8pecProfat he

pr esEMIMaTRERL DRy BReeptilsl praalitdedo Avaphanmagauhi € alh<a@BEoSi ti on,
conprising a pharmaceutically acceptable

In a sixth aspect of the present invention, there is provided
use of a compound as defined above, or a pharmaceutically acceptable
salt, solvate or hydrate thereof in the manufacture of a medicament

for treating or preventing diabetes mellitus in a mammal.

Another embodiment may relate te  pharmaceutically
compositions which comprising at least one compound of the present

invention, or a pharmaceutically



carrier and at |east one conpound as defined above, or a pharnaceutically

acceptabl e salt, solvate or hydrate thereof. In a sixth aspg&pa&fz bge
present invention, there is provided, use of a conpound as defTl -egnabove,
or a pharmaceutically acceptable sal®, solvate or hydrate thereof in the
manuf acture of a medi canent for treating or preventing diabetes nellitus
in a manmal . Anot her enbodi ment may relate to pharmaceutically

conpositions whjch corrgri sing at | east one conpound of the present
i nvent i oRCCBPtaPpRaFFbEeuEPEEREG . 1bYNER L2005 Predavse phahteotsaland sol vat e,

hydrat e ghaphodEn; ReiGohe R cPhatmeeuti cal ly acceptable carrier. In
I t ent 1

anot her ‘enbodi nent, e pres nventi on rélates to a nethod of
modul ati ng a PPABhathba esbedimenby chsat aebisegt fihecheqert Aeldidds alp | east
one conpound regrgfent d%%g Structural Formula |, and pharmaceutically

accept abf &"SH? SBPTRt_s1a% g2 nyBRE 8dPbReFEEEPLPE BYF GoR@ctdmsodi nent

the presefé »&vEptdPNyiEhateS1ed e aoABt ngpgq‘mga}ggﬁgegeﬁ%go represent ed
by Structural Fornula 1. In a seventh aspect of the present rnvention,

t here i SSHrestiviedl Rewoabouhd 4md pharinaceheiepylyoacaepitsdileesatndyl at ed
by , a i noliferataor, actiyated receptor, wherein the conpound,
or pharﬁc‘g%ét%%ar%@ I ci!l:%ap easoloteh%lé??‘)fl' sol vate or hydrate thereof, is a

conpound as def ianefhaiiove . elbodiin@ight thaspestef 1heeRtesaNL-chRYRYt I ON,

t here istc?r ovided . a use _of a conpound for the manufacture of a nedi canent
for the. raeé‘lerfg}ﬂd St IPTRE @ SiPvRNAt PSS e prd oy s8hreupkukialer at or
acti vat gghygagptior, wherein the conpound, or pharmaceutically

In a seventh aspect of the present invention, there is provided
a compound for use in therapy for a3 disorder modulated by a
peroxisome proliferator activated receptor, wherein the compound, or
pha;maceutically acceptable salt, solvate or hydrate thereof, is a

compound as defined above.

In an eighth aspect of the present invention, there is provided
a use of a compound for the manufacture of a medicament for the
treatment of a condition modulated by a peroxisome proliferator
activated receptor, wherein the <compound, or pharmaceutically
acceptable salt, solvate or hydrate thereof, is a compound as defined

above,

In a ninth aspect of the present invention, there is provided a
use of a compound as defined above, or a pharmaceutically acceptable
salt, solvate or hydrate thereof in the manufacture of a medicament

for treating or preventing cardiovascular disease in a mammal.

In a tenth aspect of the présent invention, there is provided a
use of a compound as defined above, or a pharmaceutically acceptable
salt, solvqte or hydrate thereof in the manufacture of a medicament

for treating or preventing syndrome X in a mammal.



acceptabl e salt, solvate or hydrate thereof, is a conpound as defined
above. In a ninth aspect of the present invention, there istpMayi2d8s a use

of a conpound as defined above, or a pharnmaceutically acceptable salt,
solvate or hydrate thereof in the manufacture of a nedicanment for treating
or preventing cardiovascul ar di seasel®dm a nammal. In a tenth aspect of the
present invention, there is provided a use of a conpound as defined above,
or a pharmaceutically acceptable salt, solvate or hydrate thereof in the
manuf acture of a medicanent for treating or preventing syndronme X in a
manmal . 10 May 2005 16a In an el eventh aspect of the present invention,

there is Iproui dedegemse Qfpa-£€O0 u as_defined above, or a
phar peet rg%osgﬁ?/atpere&enﬁydﬁffa’t@@ttihereoif.heime t he

i call accept able salt,
manu acﬁﬁéecp%f l%ée ﬁ%d?c%f?wnﬂoﬁﬂ defitdery) LMovRl e¥enki ?gagpaecsél}tyi i 3 a _
rTeeenieiol welup asha b LR BLESEAL LIVEIL o LIS TS provtled <

pr ocgss J-Q,Pr eparing a triazol done conpo
conprisiﬁgeggn g%ﬂ?ﬁ L4R9 Ry Presantimdpaticda tyi 1H Afagkg. The compounds of

the present invention and pharmaceutically acceptable salts, solvates and

hydr at es Iﬁh;qggﬁvarg believed to be effective in treating and preventing
Syndrone X, Type I'T &ikstdt 88, they Riiegiepteineentivpperhé pé deNipaovebesi 4 Y,

coagtiGFat pr hypertrénsi antriabHesQsCLELOSI d.ot her disorders rel ated
U E&hg&dq%n %gd??%%%d t RO Fonpoimds

O B e Learpemsey ook mot
The compounds of the Present invention and
pharmaceutically acceptable salts, solvates and hydrates
thereof are believed to be effective in treating and
prgventing Syndrome X, Type II diabetes, hyperglycemia,
hyperlipidemia, obesity, coagaulopathy, hypertension,
atherosclerosis, and other disorders related to Syndrome X
‘and cardiovascular diseases. In addition, the compounds
exhibit fewer side effects than compounds currently used to
treat these conditions. Further, compounds of this
invention ¢an be useful for lowering fibrinogen, increasing
HDL levels, treating renal disease, controlling desirable
weight, treating demyelinating diseases, treating certain

viral infections, and treating liver disease.

DETAILED DESCRIPTION OF THE INVENTION
The terms used to describe the instént invention have
the following meanings herein.
As used hereip, alkyl groqps_include Straight chained
© or branched hydrocarbons, which are completely saturated.
As used herein, alkylene linker is an optionally
unsaturated C;-Cs straightAor branched chain hydrocarbon

- group.



treat these conditions. Further, conpounds of this invention can be useful
for lowering fibrinogen, increasing HDL levels, treating rapghydpgease,
controlling desirable weight, treating denyellnatlng di seases, treatlng
certai n Woioe/adssi nfections, and treating |liver disease. Bl{ﬂiﬁ]ggmgﬁiSCRI PTI ON
OF THE | NVENTI ON The terns used to describe the instant invention have the
foll ow ng nmeani ngs herein. As used herein, alkyl groups include straight
chai ned or branched hydrocarbons, which are conpletely saturated. As used
herein, al kylene linker is an optionally unsaturated Cl-C5 straight or

branched chai £ rbon rou 05 VWD 02/ 385i 3 PCT/USOl/42928
17 Cycl oal k q&%ﬁQ%ﬁ% u§%ﬁ ﬁ%? F&He 6§¥;nge Y§Ld€ar bons, whi ch

are par thxacﬂiqcarbmnpwleiw &l lﬁa@ttﬁtiulﬁs #sedriaklidly ahthraeedps include
carbocyclic _aromatjc rlng systens (e.g. phenyl) , fuSed polycyclic 5
aromatic rindsyseshdere ﬁﬁpﬁtWypuﬁﬁdl@ﬁﬂhﬂ@céﬁybpcxﬁdlcaronat|c ring

t SR 1 t
iy; gni %etrah&ﬁfgﬁggﬁﬁﬁﬁ% g%géﬁz EE&QéprIE P§¥SC§XFV%i§goup, as used

hereﬁn aﬁpm@ﬁmcnglsysswmmehavumggatnb@ashymnanhehﬁthahaéh§m¢haaa ni t rogen,
sul fur. g Fbterocycl roups.include benzofuranyl,

.0X
benzothlazgf e %gﬁgoﬁﬁ'éﬁﬂﬁ éﬁh%ﬁbFﬁF bOLYELASoRPR-2TRBRPRE| ¥ DY
oxadi azatydtengyiedy. , ayelmedw@&&ahgmksﬂhghthyﬂuaﬂﬁ'xénBF8&5§9¥9ropyranyl

and thienyl. Exanples_of R and R9 sui
Heterocyclic group, as used herein, is a ring system

‘ having at least one heteroatom such as nitrogen, sulfur or

10 oxygen. Heterocyclic groups include benzofuranyl,
benzothiazolyl, benzothienyl, isoquinolyl, isoxazolyl,
rmorpholino, oxad?azolyl, pyridyl, pyrimidinyl, pyrrolyl,
quinolyl, tetrahydropyranyl and thienyl.

' Examples of R1, R5, E, R4, R19 and R9 auitable

15 substituents when said R1, E, R4, R5, R19 or R9 are one or
more independently selected from the group consisting of Cy-
Cgalkyl, aryl, (CH2),COOR19, C;-Cs allyl, thio-C;-Cjalkyl,
thicarvyl, Ci-Cqalkoxyaryl, C;-Cijalkoxy C;-Csalkyl, aminoaryl
and aminoCyihalkyl, aryl—Cmqalkyl, heteroarylCy_qalkyl,

20 heterocyclic, -CH,-C(0}-R17-R18, (C3~Cs)cycloalkylaryl-Cop-z-
alkyl and cycloalkyl, then suitable substituted groups
include, for example, C1-C5 alkyl, Cl-C5 alkoxy, Cl1l-C5
haloalkyl, C1-C5 haloalkoxy, nitro, cyano, CHO, hydroxyl,
C1-C4 alkanoic acid phenyl, aryloxy, SO2R7, SR7, benzyloxy,

25 alkylcarboxamido or COOH. R7 is an alkyl or a haloalkyl.
When R1, R5, E, R4, R19 or R9 is substituted, it is
preferred that there are from 1-3 substitutions on said R1,
R5, E, R4, R19 or R9 group.

Examples of suitable substituents for an “optionally

30 substituted C2-Cs alkylene linker”, include one or more

independently selected from the group comnsisting of C;-

Csalkyl, oxo, substituted or unsubstituted arylCe-Caalkyl,



15 substituents when said RI, E, R4, R5, R19 or RO are one or nore
I ndependently selected fromthe group consisting of G- Coagmhy 2a05! ,
(CH2),COOR19, Q-C6 allyl, thio-C. 1-C4al kyl, thioaryl, CI-C4aIioxyaryI,

C. L- c4alvkosys3ssss - 4al kyl, aminoar, ~I and am noC, - C4al ky | - 4al kyl ,
heteroaryl CO-4al kyl | 20 heterocycligg - CH2-C(O)-R 7-R B,'L”’t%‘x"‘”%9

(C3-C6) cycl oal kyl aryl -CO- 2- al kyl and cycl oal kyl, then suitable substituted
groups include, for exanple, Od-CS alkyl, d-C5 al koxy, C-C5 haloal kyl,
Cl - C5 hal oal koxy, nitro, cyano, CHO, hydroxyl, Cl-C4 alkanoic acid phenyl,
aryl oxy, S02R7, SR7, benzyl oxy, 25 al kyl carboxanm do or COOH. R7 is an al kyl

or a haleafdAkoximeny froxws, CECsRec 184 kel BAdi hadubst ithehedheit i S
R5, E, R4, RI19

preferred t Rer from1-3 substitutions on said Rl
or RO gr o&‘%’h %Eéfag%ng(s?%{)]ﬁ Ssuﬁ@a%qlz:“}@%zt Fueit PHTEEEY SYEtoddene 30
subst i t atred fE2mCoral kyd anfrdd Nk@cpenieatUdQHRRE tQk iR | ndependent |y

selected fromthe g%Pup consisting of G- Céal kyl, oxo, substituted or
unsubst i t ut eG*AFPILES- CTapyiitable Fupstotsenne §2/ir385sEbsRETALSE 042928 18.

Cl - G3al kox hydr oxy,. - C6eycl oal kyl and hal o.'  Wien the al kyl ene |inker
i s s(f:‘ﬁbsfE St ég }éﬁ'?(elnfe i §n§ié’g%r PE§ PRaf'oT ReiBdeprBdEnSAYoFelestedr Saom

I ndepen %ggtit | O I f suitab substituents for a
substitg?g%aél- ég&%l%épgﬁgﬁqgﬁgﬁﬁgb éﬁé{Bﬁaﬁﬁfg'i ¥eperdentll sel ect ed

from ChalBal kijhenoxhe al¥ly160eC3al kibst CAuE3al keXYs BydEaryeqapflaihal o.
When thg, al kylene_is substituted it is preferred that™ there are Fron11-3

i ndepen GFestbet FYom dnd. independent substitutions.

10 Suitable substituents for substituted R2 groups wherein
R2'is Ci-Cealkyl, C1-Ceallyl, arylCp-Csalkyl, arylCe-Csalkyl,
sulfonamide, amide, OR10, or Ci~Cecycloalkyl, include for
‘example, one or more independently selected from the group
éonsisting of OH, alkoxy, haloalkyl, amino, COOH,

15 heteroaryl-o—, heteroaryl-Cc(0)-, alkyl—o-; alkyl-C{0)-, C3-
C6 cycloalkyl, aryl-0O-, aryl-C{O} -, heteroaryl, aryl,
heterocycloalkyl, heterocycloalkyl-O-, and heterocycloalkyl-
C(0)-. Whem R2 is substituted it is preferred that there
lare from 1-3 independent substitutions on the R2 group.

20 Examples of suitable substituents for A groups, wherein
the A is a sulfonamide, include one or more independently
selected from C1l-C4 alkyl, Cl-C4 haloalkyl, substituted or
unsubstituted hetefoaryl, or substituted or unsubstituted
aryl. When the A group is substituﬁed, it is preferred.that

.25 there are from 1-3 independent substitutions on the A group.
Examples of suitable substituents for Algroups, wherein
A is acylsulfonamide and tetrazole'include, for example, -
one or more indépendently selectéd from C1-C4 alkyl, Ci-c4
haloalkyl, substituted or unsubstituted heteroéryl, or

30 substituted or unsubstituted aryl. '

Suitable substitutents for R4 wherein R4 is C1-Cs
alkyl, Ci~Csalkoxy, C;-Cecycloalkyl, arylCo-Cialkyl or phenyl,



10 Suitable substituents for substituted R2 groups wherein R2 is
d -Coal kyl, Cl-Coeallyl, aryl CO C4al kyl, aryl CO C4al kyl SLHJMQ?%&?’

am de, ORIQ or C3-C&ycloal kyl, include for exanple, one or nbre

i ndependently selected fromthe group ¢ onsisting of OH al koxy, hal oal kyl,
am no, Cdzrskassheteroaryl -O-, heteroaryl -C(O -, alkyl-o-, alkyl-C(O)-, -
C6 cycl oal kyl", :'i}ryl -0, aryl-C(O-, heteroaryl,, aryl, ﬁg?@ﬁﬁﬁ’y@%al kyl ,
het er ocycl oal kyl -O, and heterocyclodl kyl- C(O-. Wieif R2 is substituted
it is preferred that there are from 1-3 independent substitutions on the
R2 group. 20 Exanples of suitable substituents for A groups, wherein the A
is a sul fogin‘i de, include one or nore independently. selected fromC -C4

al kyl , CinCAulel odbkykxaspbet bhahed, 001 -oaSHDRbIL Ut BRI RSLEr Qa8Y! . OF
substitu%f{g or un‘sﬂgbstituted aryl. Wen t.he_Ajg%ou}gﬂiis subgl??t uted, it is
. preferred thaY - 25" fidr Bdat e Fratitsteddepbniienpreftstéd uthanstbarehe A
group. &xanples 9L ssuhbablea Sti A grou wherein Ais

“acyl sul fonani de and tetr agoﬁqeé#gc%%%g,gf#%ﬁgé?én%ﬁge&g%% O e
i'ndependent | y sel eEreflefabhy Clf&d sh&ytombbuids bal@a ktessppstituted or

unsulsti eterogaryl, or substituted or unsubstituted aryl. Suitable
substg i tu%%k?]%gt or Rﬁeﬂ%ﬁ%ﬁl?@%ﬁw sSSEuEsural Eprmga -1Gs ankdryi th

C. | - Qbcytchant kydspae ! 0 -Sitahind e 1 Aenyd - 0Q5 . WD 02/ 38553 19
PCT/ US01/ 42928 i ncl ude, for exarrplle phenyrf?c;%l%\%‘sél E’gxlygj af11§/dr oxy and

al koxy. SAREFPTR4 is substituted, it is preferred that there are from1-4
i ndependent syhst i } t.he R4 grou Preferably, for the conpounds
I%‘Iyéf%l onﬁp’retg}e ENEE &f ddtuEHeSSthula |, and with

of the present 5 i'nven esente
invention, and with their respective pharmaceutical

19 compositions, have a structure represented by Structural
Formula 13I:

R4

R1
R3
A N/N
Q
/L >:_o
S
R2
i5 . Structural Feormula II

In Structural Formula II, R1, R2, X, R3, R4 and A are
as defined for Structural Formula I. Q is C, O or s.

For compounds having Structural Formula I, it is
preferred that Ry is H or CHj.

20 | Compounds that may be especially preferred are
Compounds of Formula II¥, and with their respective

pharmaceutical compositions. Such compounds have a structure
represented by Structural Formula ITI:




their respective phar nmaceut i cal conpositions, Wis an oxygen. Mre
preferably, the conpounds of the present invention, and w jdwaheobs
respective pharnaceutical 10 conpositions, have a structure represented by

Structur\?{mfé)_r_rrulall: RARL RBA--VN-N QO X NR2 15 Structural
For mul a P& ructural Formula 11, R, R, X, R3, R4 aRdTASaresas
defined for Structural Fornula I. szs C, 0 or S. For conpounds havi ng
Structural Formula I, it is preferred that R3is HO CH3 20 Conpounds
that may be especially preferred are Conpounds of Fornmula I1l, and with
their respective pharmaceutical conpositions. Such conpounds have a
structure: represented)by Structural Forrmula Il11: 10 May 2005 WD 02/ 38. n53
PCT/ US01/ 42928 20 O HO~NN IR44 0 R3 R1
C)
R2-

Structural Formula IIT
In Structural Formula IIT, R1l, R2, X, Q,;R3 and R4 are
5 as defined for Structural Formulas T and IT.
A further prefered embodiment is the compounds of the
present invention having Formula IV, and their respective

prharmaceutical compositions, have a structure represented by

Structural Formula IV.

_ . v—R5
0 /.
raeUss
| X N :

10 : . R2
' Structural Formula IV
In Structural Formula IV, R2, X, R3 and R4 are as
defined for Structural Formulas I and II. V is a bond, C1~C3
alkylene which is unsubstituted or substituted with oxo or
15 alkyl) group. R5 is substituted or unsubstltuted group
selected from aryl, heteroaryl and cycloalkyl groups.
Another prefered embodiment is the compounds of the
pregent invention, and with their respective pharmaceutical )

compositions, having a structure represented by Structural
20 Formula V.



Xx N R2 Structural Formula Il In Structural Formula I'll, RL, R2, X Q
'R3 and R4 are 5 as defined for -Structural Formulas | an (iMa Qnéyrther
prefered enbodi nent is the conpounds of the present |nvent|on %aV|ng
Formula 1V, and their respective pharnmaceuti cal corrp03| tions, have a

struct weo/gpfesented by Structural Formula IV. 0 V : OW%)%“ 'Y O R4
0 R3 10 R2 Structural Formula |Vyl n Structural Fornula X, R3 and

R4 are as defined for Structural Formulas | and 11. Vis a bond, C-C3

al kyl ene which is unsubstituted or substituted with oxo or 15 al kyI) group.
R5 is substituted or unsubstituted group selected fromaryl, heteroaryl
and cycl oal kyl groups. Another prefered enbodi nent is the conpounds of the
present invention, and with their respective pharnmaceutical conpositions,
having a structure represented by Structural = 20 Forlﬁga V. 10 May 2005 WO
02/ 38553 PCT/ USO1/ 42928 21 R6 R6 R6

R6 R6

, v R6
0 /
HO N—N R6
M Reus™
X~ N :

Structural Formula V _
| In Structural Formula V, R2, X, R3, R4 and V are as
5 defined for Structural Formulas I, IT and IV. R6 is H, OH,
C1-C5 alkyl, alkoxy, halo, haloalkyl, halocalkoxy, nitro,
phenyl, aryloxy, SO2R7, SR7, cyano, benzyloxy, phenoxy,
alkylcarboxamido or COOH. R7 is an alkyl or a haloalkyl.
For,'the‘compounds of the present invention, and their
10 respective pharmaceutical compositions,.having a structure
rgpresented by Structural Formula V, it is preferred ﬁhat v
is methylene. It is more preferfed thaﬁ V is methylene and
X is propyléne- It is even further‘preferred that V is
_ methylene, X is propylene, R3 is methyl, and R4 is methyl.
15 Another prefered embodiment is the cémpounds of the
‘present invention, and with their respective prharmaceutical
compositions, have a structure represénted_by Structural |

Formula VI,

.20
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OVh HORA ~-NO H6 R3 J/-~ -- x N R2 Structural Formula V in Structural
Formula V, R2, X, R3, R4 and V are as 5 defined f or Structﬂ{ﬂg Eﬁ harul as 1,
11 and IV. Reis H OH d-C5 al kyl, al koxy, halo, haloal kyl, %a oal koxy,
nitro, phenyl, aryloxy, SO02R7, SR7, cyano, benzyl oxy, phenoxy,
al kyl cstbepaspdsdo or COOH. R7 is an al kyl or a hal oal kylpctrgdos 43 conpounds
of the present invention, and their2 10 respective pharnmaceuti cal
conpositions, having a structure represented by Structural Formula V, it
is preferred that V is nethylene. It is nore preferred that V is nethylene"
and X is propylene. It is even further preferred that Vis nethylene, X
Is propylene, R3 is nethyl, and R4 is nethyl. 15 Another prefered
enbodi nent is the compounds of the present invention, alf® with their
respective pharmaceutical conpositions, have a structure¢ represented by
Structural Formula VI. 20 900Z An101 10 My 2005 WD O 8553 _R6

PCT/ US01/ 42928 22 R6 R6 O

O

R4 | '

o

N
\
R2

Structural Formula VI

In Structural Formula VI, R2, R3, R4 and R6 are as
5 - defined for Structural Formulas I, II, IV and V. For the
compounds of Structural Formula Vi,:it is preferred that,
independently, each R6 group is H or methyl.
The present invention further provides a desired
_ crystalline Propanoic Acid, 2-[4-[3-[2,5-dihydro-1-[{4-

10 xnethylphenyl)methyl]-5—oxp-1H;1,2,4ftriazol;3f
yllpropyl]phenoxy]—2—methy14 having an X-ray diffraction
pattern which cbmprises at leasf.one of the following peaks:
13.2 +/- 0.2, 15.9 +/- 0.2, 20.7 +/- 0.2, and 24.1 +/- 0.2
in 26 when obtained from a copper radlatlon source.

15 The compounds of Structural Formula I may contain one
or more chiral centers, and exist in different optically
active forms. Wwhen compounds of Struétural Formula I
contain one chiral center, the compounds exist in two
enantiomeric forms and the present invention includes both

- 20 enantiomers and mixtures of enantiomers, such as racemic

mixtures. The enantiomers may be resolved by methods knowﬁ'

to those.skilléd in the art, for example by fqrmation of

diastereoisomeric salts which may be separated, for example,

5002 Ae-O1



RE 0 HONNN R4 R3 -O N R2 Structural Fornmula vi In Structural Formul a
vi, R2, R3, R4 and R6 are as 5 defined for Structural FormiGaMag2003, |V

and V. For the conpounds of Structural Formula VI, it is preferred that,
i.nyvention further

I ndepenrggthksz each R6 group is Hor nmethyl. The present
provides a desired crystalline Pr (}ganoi c Acid, 2-[4-(3*FYUsUMHARPAr o-1-[ (4-
10 net hyl phenyl ) nmet hyl | -5-oxo0-1H 1,2, 4-triazol -3

yl-) Propyl | phenoxyl - 2-nmet hyl - having an X-ray diffraction
conprises at |east one of the follow ng peaks: 13.2 +/- 0.2, 15.9 +/-
20.7 +/- 0.2, and -24.1 +/- 0.2 in 20 when obtained froma copper
radi at ith SolFteell 1% tThen c ofpoumidsonf o St dikd tswdo Fosmatk B | may contai n one
or nor gy ghi . centers, and exist jn different optically active forns.
When corf%(}u‘;n sl"(c) gs‘ﬁ u%(tmfi?ng?x%rwg’ & R o FPRHRERM AT center, the
conpoursdmmeiest by des t £NBI YA O78Y | God QIR a dhe Rpesent invention

i ncl udeg both 20 enantionmers and m xtures. of enantioners, such as racemc
m xt ur & OPKd-AERDOeT el el W resuiied ¢y ot hodsitdnower Wi hose

ski$ | e@piam iRl o dOF arml y formation.of diastereoisoneric salts
whi ch nay be separ?épt ecgl,f%r 6 er?%’e,t%]@(?@?@']ﬁ FHY ™R 2005 WO 02/ 38W
PCT/ Usgst42dZg cation; or gas-liquid or liquid chromatography in a

pattern whi ch
0. 2,

chiral environment, for example on a chiral support for
example silica with a bound chiral ligand or in the presence
of a chiral solvent. It will be appreciéted that where the
10 desired enantiomer is converted inte another chemical entity
- by one of the separation procedures described above, a
further step is required to liberate éhe desired
enantiome;ic form. Alternatively, specific enantiomers may
be synthesized by asymmetric synthesis using optically
15 active reagents, substrates, catalysts or solvents, or by
converting one enantiomer into the other by asymmetric
transformation. -~
When a compound represented by Structural Formula T has
- more ;han one chiral substituent it may exist in - |
20 diastereoisomeric forms. The diastereoisomeric Pairs may be
sgparated by methods known to those skilled in-the art, for
- example chromatography or crystallization and the individual
enantiomers within each pair may be separated as described
above. The present invention includes each diastereoisomer
25 of compounds of Structural Formula I and mixtures thereof.
l.Certain compounds of Structural Formula I may exist in
different stable conformational forms which may be
separable. Torsional asymmetry due to restricted rotation
about an asymmetric single bond, for example because of
30 sterig hindrance oxr ring strain, may permit separation of

different conformers. The pxeéent invention includes each

500z KB -01



23 by Crystallization; formation of diastereoisoneric derivatives or
conpl exes -which may be separated, for exanple, by crystalljg ﬁk&%@OS
gas-liquid or liquid chromatography; selective reaction of one”enanti oner

with an 5 enantioner-specific reagent, for exanple enzymatic

esteri Wa@ead/igagy or gas-liquid or liquid chromatography f&rfi']s 1(}_Blgfsa|
environnment, for exanple on a chira}l support for exanple SI? Icawth a
bound chiral ligand or in the presence of a chiral solvent. It will be
appreci ated that where the 10 desired enantioner is converted into another
~chemical entity by one of the separation procedures described above, a
further step is required to liberate the desired enantioneric form

AItern&?P§8F?at§B€éﬂfFéo@ﬁﬁnpﬁoﬁﬁﬂwona¢8 o SEmuledsiradd Hopmashaniet ri c

synt heghg H§k@gr88tEEéLE¥fl5 active reagents, substrates, catalysts or
solvents, or by converting one enantioner. into the other by asymetric

transfornatCentavhenompoonﬁeund sephesaftad Foymbli buat W=d) Hargrliy | has
nor e hanggne chiiral. substituent it na¥ exi st in 20 diastereoisoneric
b

for ms- “¥hECBF 48PEFebPEBnRRrcthsi PEeRgPthanvessira: daclydeas Issdh known to
t hese Q&itkéﬂlbﬂléhﬁoﬁﬁtmffQémpSﬁﬁ I fCQEgﬂﬁkﬁgéﬁp?%gg{]E{%?tahi'zat'on

and the individual enantioners I n eac separ a 16U as
descr|%Eﬁtu§%@véheﬂﬁ@fpresent |nvent|on |ncludes each di ast er eoi soner 25 of

conpounds o ructural Fo and _m xtures thereof Certai n conpounds
of Structuré?éia T A OGS fs%t¥HCtHFP&eF8ﬁFu%PaEIénéoﬁﬁﬁﬁﬁhtlonal forns

whi ch st Hemapepbsabbeisd 0ir$| enal fasnBet EX 10450 ES?t @x%}nﬁﬁer otation

about .an asymmetric single bond, for exanple because o
hydrates, and the present 1nvent10n includes each solvate

10 and mixtures thereof. '

“Pharmaceutically-acceptable salt* refers to salts of

the compounds of the‘Structural Formula I which are
substantially non-toxic to mammals. Typical . ‘
pharmaceutically-acceptable salts include thosg salts

15 prepared by reaction of the compounds of the present
invention with a mineral or organic acid or anlorganic or
inorganic base. Such salts are known as base addition
salts, respectively; It should be recognized Ehét the
particular counterion forming a part of anyrsait of this

20 invention is not of a critical nature, SO0 long as the salt
as ‘a whole is pharmaceutically-acceptable and as long as the
counterion does not contribute undesired qualities to the
salt as a whole.

By virtue of its acidic moiety, a compound of

25  Structural Formula I forms salts with pharmaceutically
acceptable bases. Some examples of base addiﬁion salts
include metal salts such as aluminum,'alkali metal salts - .
such as lithium, sodlum or potassium; and alkaline earth

_ ‘metal salts such as calcium and magnesium; and: ammonium or

: 30 substituted ammonium salts. Examples of substituted

ammonium salts include, for instance, those with lower

- alkylamines such as trimethylamine, triethylamine;
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~addi tion

30 steric hindrance or ring strain, may permt separation of different

conforners. The present invention |ncludes each SOQZ Am OL4 @ ? 005 WO
02/ 385-53 PCT/ USQO / 42928 24 conformational isonmer of compounds’ 0 t ructur
, al FoYorad/zssss and mi xtures thereof. Certain conpoundscqfysal/isegur al
Formula | may exist in zwitterione formand the present Invention

I ncl udes each 5 zwitterionic formof conpounds of Structural Forrmula I and
m xtures thereof. Certain conpounds of Structural Formula | and their

salts may al so exist in the forn1of sol vates, for exanple hydrates, and

t he pr i cI s ea h | vat e and n1xtures t her eof .
| ﬁ§%&%x§§¥%§t§§§5b%a & saP 5 “P¥ gé?§y?5h¥ ?T%nﬁf b s (€onpounds of the

"Phar maCeut

St r uct belr oRyenilya }I-ankineh ogr EI:LSMQShﬁBEbﬁi/éth@p LQxhe to mammals. Typi cal
pharnaceuglgﬁ%gX acceptabl e salts include those salts 15 prepared by _
reacti GHC @E&ﬁﬁﬁnﬁgcéfaﬁhﬁlﬁféééh@XYlﬁmé@@|©n with a mneral or

organi g;8ehd.,9 | CiOLepn L ROr ic b se Such salts are known as base
n saf't 1ggégﬁggfrve|£enf¥ sﬂdﬁ? zed that the particular

count edebpdkonbi agyaapant, off, ﬁﬂybigﬁéhﬁﬁrérﬁﬁlgtggiéﬁ%{ﬁ%' on is not of a
critic nature, so |long_as the salt as a whole is

phar me&e Ut FEAPPy - Hcﬁ‘@ﬁ?&iﬁg%u‘éﬁ‘ﬂl%‘é | peeasof hdhe qenmi@inentypes not

contlibuth 45dgoiadndabhilfeihe, el loP A dlPlSe; Bnd LAHE O T1S

acidic poiety, a conpound
of basic amlno acids such as lysine and arginine.

| Examples of inorgamic bases include, ‘without

10 limitation, sodium hydroxide, potassium hydroxide, potassium
‘carbonate, sodium'carbonate, sodium bicarbonate, potassium
‘bicarbonate, calcium hydroxide, calcium carbonate, and the
like.

Compounds of Structural Formula I; which‘are

15 substituted with a basic group, may exist as salts with
pharmaceutically acceptable acids.- The present invention
includes such salts. Examples of such salts include
hydrochlorides, hyd;obromides, sulfates, methanesulfonates,
nitrates, maieates, acetafes, citrates; fumarates, tartrates

20 [e.g. (+)-tartrates, (—)—tartrates oxr mixtufes thereof
ingluding racemic mixtures], succinates, benzoates and salts
.with amino acids such as glutamié acid.

These salts may be prepared by methods known to those
skilled in the art.

25 Certain compounds of Structural Formula T and their
salts may also exist in the form of solvates, for example
hydrates, and the present invention includes each solvate
‘and mixtures thereof.

Poorly crystalline and/or amorphous materials are
30 ‘typically less desirable than highly crystalline materials
for formulation processing. Amorphous compounds are

chemically and physically less stable as they tend to adsorb
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25 Structural Fornmula | forns salts with pharmaceutically acceptable

bases. Sone exanpl es of base addition salts include netal ﬁ?M%?ZﬁH@h as
al umi num alkali nmetal salts such as lithium sodium or potassiun and

al kal i pe Fg@}b metal salts such as cal cium and magnesi uny and anmmoni um or
30 subsYQY4t%Y¥ ammoni um salts. Exanpl es of substituted PERYSHIAARSalts

incl ude, for instance, those with Pdwer al kyl am nes such as
trimethylam ne, triethylamne; SOOZ Am CL 10 May 2005 WD 02/ 38553

PCT/ US01/ 42928 2i bydroxyal kyl am nes such as 2-hydroxyethyl am ne, bis- (2-
hydr oxyet hyl )-am ne or tri-(2-hydroxyethyl)-amne, cycloal kylam nes such

as bi cydlgoliexdyamt rgnclint sdidfeRztdy perinh neasdbpeney! o8- pheast Byl ani ne, 5
dehydr oabi et yl am ne, N. N -bi sdehydr o-abi etyl amne, gl ucam ne,

N et hAGFeERsn&atsadad o ehaedyatiidi manspee. sfieh exapyledimay col | i di ne,
qui nin gyknoline; -and s of _basi m no acids such as |lysine and -
argini%ggggxgkglgg%gplghgfbg%%§1%é§3%%?ﬂ:_ﬁ%é?SWT?h%ﬁ?rTOl?initation

sodi umthpdsderded fevasshemdaydudd de 110t astbHihotdl 88MBbLens0di ¥

car bonat sodi um bi car bonat e, potassium bicarbonate, cal ci um hydroxi de,

calTi uﬁfi%%FBBﬁ‘at EMOZREOVRe CAPRINIEMFHTI R P dBrnette abrEBiPAFate, which
are 1508Ubskl EBiadivhEN cBnRATHE nY AWM MY £X:8 Lo SRLES YL
pharmaceutically acceptabl e a0|5g. ¥ﬁglpresent i nventrion |néFudes such
sal t s. SEREHPNES Bresuphtekless firvol adeieliworgc anidiesn, hylks obr oni des,
5“'fat8§ssgﬁﬁg§gﬁsghéogggg%ai1ability properties of the drug may

be negatively affected. | : '

10 In addition, it is generally not desirable to formulate
pharmaceuticals containing substantial amounts of organic
solvent {e.g., ethyl acetate) due to potential solvent
toxicity to the recipient thereof and changes in potency of
the pharmaceutical as a function of the solvent. 1In

15 addition, from a manufacturing perspective, it is also
generally less desirable to prepare non-crystalline

~materials whenever said préparation_involves“a collection of
the fipnal product via filtration. Such filtrations are
often more difficult to perform when the material collected

20 is non-crystalline. Moreover, it is also generally less
désirdble, from a manufacturing perspective, to formuliate
pharmaceuticals containing substantial amounts of water
(hydrates) because the level of hydration will typically be

| some function of the relative humidity at which the

25 pharmaceutical is produced and stored. In other words,
potency variability is typically more problematic with a-
hydfate relative to its anhydrous form. The present
invention- provides a desired crystailiné form.

Prodrugs are compounds of the present invéntion, which

30 have phemically or metabolically cleavable groups and become
by solvolysis or under physioclogical conditions the |

- compounds of the invention which are pharmaceutically active
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nitrates, mal eates, acetates, citrates, fumarates, tartrates 20 [e.qQ.
(+)-tartrates, (-)-tartrates or mxtures thereof includi ngigRgenbes -

m xtures], succinates, benzoates and salts wth am no acids such as
glutam ¢ acid. These salts may be prepared by nethods known to those

skil | ed"Pi?6883art. 25 Certain conpounds of Structural Farmulesbezgnd their
salts may also exist in the form of27’sol vates, for exanple hydrates, and
the present invention includes each solvate and m xtures thereof. Poorly
crystalline and/ or anmorphous materials are 30 typically | ess desirable than
highly crystalline materials for fornulation processing. Anorphous

cofrpoun y.cally. a hysi cal |l ess.stable_as they tend to adsorb
G002 ARk %J.‘_@%.OCI{%% R ees %%@51?&?92‘81%6@?1“@_n@i cant
anmount pofcvirtiemerfe AdIM RIAHON ShcNBLST ?Mraaxaﬁgﬁzéphggﬁeggt erial in a

e r

gelatin ca sul(f, for exanple, may cause the capsu to Shrink or buckl e as
moi st urk FHEYSG AN FRSadi I i tiHee cogeeine aoidhe aompphodswithpanent. In 5-

addi ti Gii AP ROUSHANP . ency to precipitate out of
sol uti onrsl cont ai ni ng tﬁe%}in%?[uﬁg%r%%ﬁ%gggdﬁﬁgmgﬁﬁé? ntt Precipitates
fr ofn a R¥gIenfeafishlaaniremnd hel tizs salitdisle andihe paveihgpis! ity properties

of the qE%arE?& Ot%e ne%ati.vel y affected, 10 In addition it is generally not
desi rabl 86 Tor mil &€ s FECERT Sl ot Brenresdbetereurs amount s  of

or gani pensieintenh (e conPoivlasACRt alif)s due, &0 PO et 3l SPLYED

prodrugs. In some cases it is desirable to prepare double
ester type prodrugs such as (acyloxy) alkyl esters or

10 ((alkoxycarbonyl)oxy}alkyl estefs. Particularly preferred
esters as prodrugs are methyl, ethyl, propyl, isopropyl, n-
butyl, isobutyl, tert-butyl, morpholinoethyl, and N, N-
diethylglycolamido. ' ‘

Methyl ester prodrugs may be prepared by reaction of

15 the acid form of a compound of Formula I in a medium such as

methanol with én acid or base esterification catalyst (e.qg..

+ NaOH, H»S504). Ethyl ester prodrugs are prepared in similaxr

fashion using ethanol in place of methanol.
Morpholinylethyl ester prodrugs may be preﬁared by reaction
20 of the sodium salt of a compound of Structural Formula I (in
a . medium such as dimethylformamide) 4- (2~
chloroethyl}morphine hydrochloride (available from Aldrich
Chemical Co., Milwaukee, Wisconsin USA, Item No. C4,22b-3}.
Characterization of Propanocic Acid, 2-[4#[3—[2,5-dihydr6w1-
25 . [(4—methy1pheny1}methy1]—S—on-lﬂhl,z,4-triazol-3-.
ylipropyl]phenoxy]—2~methy1- Crystalline form
Differential scanning calorimetry/thermogravimetric
analysis (DSC/TGA), moisture sorption/desorption, and X-ray
powder diffraction (XRD) methods were used to characterize
30 Propancic Acigd, 2*{4-[3—[2,5-dihydro-1“{(4—
methylphenyl)methyl]~5~oxb—1HLl,2,4—triazol—3—
yllpropyllphenoxyl-~2-methyl-. TGA is a measure of the
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toxfcity to the reci pient thereof and changes in potency'of t he
pharmaceutical as a function of the solvent. In 15 additiomo Mapones
manuf acturing perspective, it is also generally |less desirable to prepare

non- crygi@lisie nmaterials whenever said preparation inyolves a collection
of the final product via filtratign. Such fiItrationng?@JS”Hfzt)é% nor e

difficult to performwhen the material callected 20-is non-crystalline.
moreover, it is also generally less desirable, froma manufacturing
perspective, to fornulate pharnaceuticals containing substantial anmounts
of water (hydrates) because the |level of hydration wll typically be sone
funct i bResraihe irducedewaighti Lysat ofihtlod rhdwse?ba Phas N@CEutEERn | S

pr oduc, . I n_other words, ofency variability is typically nore
pr obl eﬁgt?%qﬁmé%%&gldehyg%tﬁsr%?ﬁ i?/%““f“gm}?fsu%‘?ﬂiy’iﬁ oUs'®rm The present |
| nvent desobraui desrosiasi ¢ anay ghahtd O E 1Y et RHOMUIHATE, GorPOUNdS of

a

t he preSﬁnt. | nvention, which 30 have chem™cally or netabolically cleavable

gr oups’ AahYCbER It E o oI §815der RiFflers physsiGioigiwal tiwondig i ons the .

- COBpOounEise®fuddip dVgitd LGh - r utical ly.active !300z AmO 10
May 23%)5 wzqu/ 385, 53 w0 5%‘;%%%8’%};7‘%?1 R 31.1%93/0‘%%‘{?@’55? ft%de acid
der i vat¥RErdialesdsowa tt ovhriaca i plyenierasl efhdaye and .a swderdsal for exanpl e,

- ester {eAAPAE 4@& rreaction of the parent acidic conpound with a suitable
al cohol . oF an g‘es &rléfpé:&ba}fao@/t‘?@a%tt’i%l?%fthﬁﬁe“@tﬁ?%- adad stevgsound with

a sui tsahipe-iam nesothielL pralvidatdva 19a BIRRi Qh%st(gg}e%er&fved fromacidic

rou . . )
9 ‘ p%ydroscop1c1ty associated with a given material and.

10 characterization of non-hydrates and hydrates. Lastly, XRD
'is a technique that detects long~range order in a
crystalline material. . é

. The thermodynamically favorable crystalline Propanoic
Acid, 2—{4—{3u[2,5—dihydro~l-[(4wmethylphenyl}methy1]-5—

15 oxo—lﬂLl,2,4-triazol¥3—y1]propyl]pheﬁoxy]—2—methj1~
polymorph was characterized using a Siemens D5000
diffractometer equipped wiﬁh a CuKo radiationjsource (A
=1.54056 Angstroms) and a solid state detéctoé.

It is well known in the crystallography a?t ﬁhat, for
20  any given érystal form, the relative intensities of the
diffraction peaks may vary due to preferred orientation
reéulting from factors such as crystal morphol;gy and.habit.
Where the effects of preferred orientation are-present; peak
intensities_are altered, but the characteristic peak

25 ‘positions of the polymorph are unchanged. See, e.g., The

. United States Pharmacopeia #23, National Formulary #18,
‘pages 1843-1844, 1995. PFurthermore, it is also well known
in the crystallography art that, fOr'any given crystal form,

- the angular peak positions may vary'slightly. For example,
30 peak positions can shift due to a variation in' the
temperature at which a sample is_anélyzed, samﬁle

~ displacement, or the presence or absence of an; internal
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pendent on the conpounds of this invention are preferred prodrugs In sone
cases it is desirable to prepare double ester type prodruggy gidgRods

(acyl oxy) al kyl esters or 10 ((al koxycarbonyl)oxy) al kyl esters.
Particularly preferred esters as prodrugs are nethyl, ethyl, propyl,

| sopr opy® o2/sessbut yl , i sobutyl, tert-butyl, norpholi noetroglysoamed2dN, N-

di et hyl gl ycol am do. Met hyl ester pkfdrugs may be prepared by reaction of 15
the acid formof a conpound of Fornmula | in a nediumsuch as nethanol with
an acid or base esterification catalyst (e.g., NaOH H2SO4) - Ethyl ester
~prodrugs are prepared in sinilar fashi on using' ethanol in place of

net hanql,., I%hoI&%yI?}h¥%‘ dcg%%ggggéFggyng%Ere a&%%lb fH&egctlon

of the so | um sal t of a yrredlum

such apiamef by ihorwaiide) téke21neel Qéeﬁh&{w' £h8DL p,g\sf@snéygi ochl oride

(avail able from Al drich Cheni cal waukee, sconsin USA, Item No.
C4, 220V§Flah@ha5a@u£hmp&thondetlﬁgophaouneﬁnndocal[ﬂépﬁtﬁilaadnbndro 1 25

[ (4- net e znet h -S-0%0-111-1,2,4-triazo
yIIprop??t%ﬁ ﬁéf e % 13 %SFWrne form D'fferentlal scanni ng

cal ori pEtelit RebWRgLA @etrepfeeanalbxﬁba é%%é@&mﬂﬁl SHYELa$OEBLhaN/
desorption, and X-ray powder diffraction (XRD) nethods were used to

char acti® € 13beprspagors AbedTFnka- l[netl[uzds dl‘h?d‘r‘bnk perhod
hyl | | |
met hy ﬁ@%@ythgetgﬁ% ggsﬂxﬁnkghg?cignég'ﬁgP £ME in t%%% Se2FEM Am 96 10 May

Y: LI propyl | phenoxy a nmeasure 0
2005 V©O10288568 ﬁﬁE/USﬁt/éaﬁi8mﬁ8t intense lines. In accord
'~ with the Fink method, based on peak intensities as well as
10 peak position, the desired crysfalline forﬁ of Propanoic
- Acid, 2-[4*[3—[2,5—dihydro~1—[(4—methylphenyl)methyl]—5—oxq—
1H-1,2,4-triazol-3-yl]propyl]phenoxy] -2-methyl- may be
identified by the presence of peaks at 13.2 +/- 0.2, 15.9
+/- 0.2, 20.7 +/- 0.2, and 24.1 +/- 0.2 in 20; when the
15 pattern is obtained from a copper‘radiatioh source. The
presence of desired Propanoic Acid, 2-[4-[3-[2,5-dihydro-1-
[(4~methylphenyl)methy1]-5—oxo—1H;i,2,4-triazol—3—
yl]propyl]phénoxy]Qz—methyl— crystalline form may be further
verified by peaks at 7.9 +/- 0.2, 17.37 +/- 0.2, and 19.5 7
20 +/— 0.2 in 20; when the pattern is obtained from a copper
radlatlon source. '

The term, *active ingredieﬁt" means the compounds
generically described by Structural Formula I as well as the
salts, solvates, and prodrugs of such compounds. |

- 25 . The term “pharmaceutically acceptable” means that the.
carrier, diluent, excipients and salt must be‘compatible |
with the other ingredients of the composition, and not
deleterious to the recipient thereof. Pharmaceutical
compositions of the present invention are prepared by

30 procedures known in the art using well known and readily

available ingredients.
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thermal |y induced weight | oss of the material as a function of
tenperature. It is nost commonly used to study desol vationipmagesess and
quantatively determine the total volatile content of a solid. DSCis a
technique that is 5 often used to screen conpounds for pol ynorphism
becausevoOssssenper at ures(s) at which a physical changepifiagoigioesi al
occurs is usually characteristic ofsy that material. Misture sorption

i sotherns provide evaluation of the degree of hydroscopicity associate d
with a given material and; 10 characterization of non-hydrates and
hydrates. Lastly, XRD is a technique that detects |ong-range order in a
crystalline rial... ,The thernodynamcally favorable crystalline

~Pr opanoi ¢ K?%V?E?%Sr[ ,%z%iqﬂcﬁ?fi??gf?ﬁ-%?h%&%ﬁ%h???%e?ﬁ?ltl-5- 15
0x0- | Hthe vedip aaed 3t Ml | ARy |dphanaybp 288t ¥ 100 YIPRBNoYRS.a1
characterized using a Sienmens D5000 diffractonmeter equipped with a CukKé.
radiaIi%ﬁﬂd¥t%ﬂﬂﬁ(§;%9¥lh§§EhﬁﬂﬁiEAngstrons)- and a solid state. detector. It

is well knowspi he .cr raphy. art t hat, for 20 an iven crysta
form the r\é\‘ltat%hvéeﬂﬁt erynegeta‘%ge}%ofp ef%ea WS 19 a‘%iﬁ%ehs%e%’&sc‘ﬁ%§g‘v“éf°§} due to
preber el griesrtrating) dresuildiigag M ifae tanst1se haSqLeysi@h §Br phol ogy
and hahi_ t. V%ere1%£$ effects of preferred orientation are present, peak

i nt ensiTI%ed AAE % ST OIS RS ATt Q@ irideh thr ki 99O ons of t he

pol ynorgimaane ownchanged. See, e.g., The United States Pharnacopei a #23,
Nat i onal Fornul ary #18, pages 1843-1844, .1995. Furthernore, it is also

wel | known ‘iFhammacenydrallygediiertave tehatuntf'omesnys gilven anyshel form
posi ¢ oks P SHEBERE ha°BY TR FAHE oR iy hhe IYarate or proafls
10 thereof, that will elicit the bioclogical or medical response '
- of a tissue, system, or mammal. Such an amount can be
administered prophyléctically to a patient thought to be
susceptible to development of a disease or cbnditiBn. Such
amount when administered prophylactically to a patient can
15 also be effective to prevent or léssen the severit? of the
mediated condition. Such an amount is intended to include
an amount which is sufficient to modulate a PPAR alpha
.receptor or to preﬁent or mediate a disease of condition.
Conditions prevented or treated by PPARO, réceptors include
20 diabetes mellitus, cardiovascular disease, Syndrome X,
obesity and gastrointestinal diéease.

A "mammal® is an individual animal that is a member of
the taxonomic class Mammalia. The élass Mammalia inéludes
humans, monkeys, chimpanzees, gorillas, cattle, swine,

25 horses, sheep, dogs, cats, mice, and rats.

Administration to a human is most preferred. The
.compounds and cqmpositions of the,preSent invention are
useful for the treatment and/or prophylaxis of
cardiovascular disease, for raising_serum.HDL;chblesterol

30  1levels, for lowering serum triglyceride levels and for lower
serum LDL cholesterol levels. Elevated triglyceride and LDL

levels, and low HDL levels, are risk factors for the
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tenperature at which a sanple is anal yzed, sanple displacenent, or the
presence or absence of an; internal qOOZ AeVgq 0 10 May 200fp mM4{p2083 38553
PCT/ US01/ 42928 29 standard. In the present case, a peak position

vari abiwotoyiss 0.2 in 20 will take into account thesq,cp,qggnh'?@zls
variations w thout hindering the usgequivocal identification of the desired
crystalline form5 A well known and accepted nethod for searching crystal
forms in the literature is the "Fink" nmethod. The Fink nethod uses the
four nost intense lines for the initial search followed by the next four
nmost in%g@gf | i nes. %g}accord wi th the Fink nethod, based on peak

i ntensi T1 es AWt | ORI DEHE TS t iU N %re Ak iGieFdaEaral ISveEdor m of
Pr opanoiitsoAgées @nd 43isdeass- di hydro-1-[ (4- net hyl phenyl ) net hyl ) - 5- oxo-
IH1,2,4-triazol -37yl ] propyl | phenoxyl -2-nethyl - may be identified by the
presence of PRAKEEROUHY fd corpo®itijon).«f t2@ Presend. Anvandidh 1 + -

0.2 in 20. pMen 5 tern i:s ‘obtajined from a.copper radiation source.
The presence of&%slﬁre LUK R@%dférzﬂrfyf@-t[lﬂ SPEW(TVO-.I -
[(45nethy|pﬁ@mﬁbeﬂﬂiqﬂdsd}dmmpohhdk,&n@Wdampﬁﬂitguns are useful =

yl | propﬁg | p%?notx-%; -2-methyl - crystalline formnmay be further verified by
peaks at®%7. 9SG/ X R Benty api/op. pgophylggiro of popoigsplin 20: when the

pat t er radgsertirai REGHIUD #c39RREL (KR O ¢ O%ﬁﬁce§h‘§rt BoMbodRe! ve

I ngredi ent- nmeans the conpounds generically described by Structaral

For mul 91 Walinsa vt lthe pakientsol Faréherandepr oheugsmpbusdehaeanpounds.
compositions of the present invention are useful to treat or

10 prevent acute or transient disorders in insulin sensitivity,
such as sometimes 6ccur following surgery, trauma,
myocardial infarction, and the like. The physician of
ordinary skill will know how to identify humans who will
benefit from administration of the compounds and-

15 compositions of the present -invention.

" The present invention further provides a method for the
treatment and/or prophylaxis of hyperglycemia in a human or
non-human ma@mal which comprises administering an effective,
non-toxic amount of a compound of the general formula (i),

20 or a tautomeric form thereof and/or a pharmaceutically |
acceptable salt thereof and/or a pharmaceutically acceptable
solvate thereof to a hyperglyceﬁic human or non-human mammal
in need thereof.

They are useful as therapeutic substances in preventing

25 or treating Syndrome X, diabetes mellitus'and related

~endocrine and cardiovascular disorders and diseases in human
or non-human animals. | ' |
The invention also relates to the use of a compound of

Formula I as described above, for the manufacture of a
30 medicament for treating a PPAR mediated condition.
A therapeutically effective amount of a compound of

Structural Formula I can be used for the preparation of a
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25 The term "pharnmaceutically accept abl e" neans that the carri er, diluent,
excipients and salt nust be conpatible wth the other ingregmappso®f the
conposition, and not deleterious to the recipient thereof. Pharmaceutical

conposj,iions of the present invention are prepared by 30 procedures known
in thé*épgmﬁgfng wel | known and readily avail abl e i ndidd¥¥H¥28900Z ABY4 O
10 May 2005 WO 02/ 38553 PCT/ US01P42928 30 "Preventing"” refers to reducing
the likelihood that the recipient will incur or develop any of the

pat hol ogi cal conditions described herein. "Treating"” refers to nediating a
di sease or condition 5 and preventing, or mtigating, its further

progr essdiafan@int AR i or At thiee ST I @SHRCkat ed Wit he disease or
conditi on. Pharmaceutically-effective anmount,, neans that anmount of a
conpouffa tgmDhohass tya| tLovegiiver ervgidicardder lpredsug lovertingr eof , that

Wil | 1,Glt tihe ki I cals Qr | cal,_resp of -a,tissue. system or
nanaI%éx%{J}f:hL an 1?#%&%?’ %ﬁ%@%ﬁ %lsatsglr%eggf{%%pﬁ)‘?l Qéﬁﬁ‘cé T‘?l % a patient
t houghtipopiedeisys ceyd ifldre theaddvr), oprentenefing dirseedecehgCeRdi ti on. Such |

-anpunt_.when I ni.stered prophylactically tqQ a patient can 15 also be
ef ectril\\,/\sg( t°ofa g%@é’\?&ﬂm&g |a£’s‘1§ﬁyst<h‘@r§§\}ém fpdofor nBr effeRtaPEdEondi ti on.

Such aeduEaml the it ded Ha@ e lauede N o MRUBLYIbGR i s sufficient to |
modul ate a PPAR al pha _receptor or Eo prevent or nmediate a disease or i
condi GtHRroscdfdictionsigeavencaensr inr maredlsy PRAREXulscdpt bns incl ude '

humans. 1In general, a therapeutically effective amount of a
compound of the present invention typicaliy reduces serum

10 triglyceride levels of a patient by about 20% or more, and
increases serum HDL levels in a patient. Preferably, HDL
levels will be increased by about 30% or ﬁore. In adition, a
therapeutically effective amount of a compound, used to
prevent or treat NIDDM, typically reduces serum glucose

15  levels, or more specifically HbAlc, of a patient by about
0.7% or more.

Advantageously, compositions containing the compound of
Structural Formula I or the salts thereof may be provided in
dosage unit form, preferably each dosage unit containing

20 from about 1 to about 500 mg be administered although it . j
will, of course, readily be understood that the amount of

 the compound or compounds of Structural Formula I actﬁally
to be administered will be determined by a physician, in the
_ light of all the relevant circumstances.

25 When used herein Syndrome X includes pre-diabetic
insulin resistance syndrome and the resulting complications
theréof,‘insulin resistance, non-insulin dependent diabetes, .
dyslipidemia, hyperglycemia obesity, coagulopathy, |
‘hypertension and other complications associated with

30 diabetes. The methods and treatments mentioned herein

' include the above and encompass the treatment and/ox

prophylaxis of any one of or any combination of the
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20 di abetes nellitus, cardiovascul ar di sease, Syndronme X, obesity and
gastrointestinal disease. A "manmal"” is an individual aninmejgfhgabods a
menber of the taxonom c class Mammalia. The class Mammalia. includes

humans wgenkays, chinpanzees, gorillas, cattle, swine, 25 horses sheep,
dogs,- cats, mce, and rats. AmﬁmﬁuaﬂontoahwmnﬁTm%%%%Mewed

The conpounds and conpositions of the present invention are useful for
the treatnment and/or prophylaxis ok cardi ovascul ar di sease, for raising
serum HDL chol esterol 30 levels, for lowering serumtriglyceride |evels and
for lower serum LDL cholesterol |evels. Elevated triglyceride and LDL

| evel s, fcdidwing :Hplr¢-aligiset iar elnssk of aeisdrg drdfe 1R, AeYe 0 10 May
2005 WO 02/38553 PCTIUSQ /42928 31 devel opment of heart di sease, stroke,
and ci rFCHIOPY PRI S it dherad (diseadds rasd stemesundypend I
CoONMposidr @idh-8hstiNe PrRSFEHaddY i ar I . Ul for treating and/or
preventi ng obesity?lg Furtﬁg??:Sﬁ%ggQggﬁpgﬁﬁﬁéggﬁggéghpositions are usef ul
for thévpergilyesmiznd/drepirtopaddothe ebmpdidatdwnisn asderdadent wdicabet es

nmeldit I wi-t h..reduced..or .no body _.,wei ght gains by_the patients.
FUr%he#ﬁg%gF %héHEQﬁ%%u :f%ﬁhfoqﬁﬁﬁH3§FtP&ﬁ?agﬁ'tﬁ@PSFé§é%¥ i nvention are
usef ul athetrbeatl e@ibsi@ .prevent acute or transient disorders in insulin

sensitivity such as ;sonetinmes occur follow ng surgery, trauma,
myocar di al - 'REaFeFPeSitimms pad ifoemutnseghysidc rdministered in the

same general manmer as detailed herein. The compounds of
the instant invention may be used effectiﬁely alone or in
10 combination'with one or more additional active agents
- depending on the desired target therapy. Combination
therapy includes administration of a single pharmaceutical
dosage composition which contains a compound - of Structural
Formula I and one or more additional active agents, as well
15 as administration of a compound of Sﬁructural Formula I and
each active agent in its own separate pharmaceutical dosage
formulation. For example, a compound of Structural Formula -
I or thereof .and an insulin secretogogue such as biguanides,
thiazolidinediones, sulfonylureas, insulin, or o-glucosidose
20  inhibitors can be administered to the patient together in a
s#ngle oral dosage composition such as a tableﬁ or capsule,
or each agent administered in separate oral dosage
formulations. Where separate dosage formulations are used,
a compound of Structural Formula I and one or more
 25 additional active agents can be administered at essentially
the.same time, i.e., concurrently, or at separately
staggered times, i.e., sequentially; combination therapy is
understood to include all these régimens.
An example of combination treatment or prevention of
30 atherosclerosis may be wherein a compound of Structural
Formula I or salts thereof is administered in combination.

- with one or more of the following active agents:
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ordinary skill will know how to identify humans who will benefit from
adnmini stration of the conpounds and 15 conpositions of the 10-May 2005
present-invention. The present invention further provides a nethod for the

treat opndéor prophylaxis of hyperglycema in a hu [, 29QN- hunman
manmal I ch conprises adm nisteri an effective, no ??ﬁ§weuﬁﬁﬁunt of a
conmpound of the general fornmula (1), 20 or a tautoneric formthereof and/or

a pharmaceutically acceptable salt thereof and/or a pharmaceutically
acceptable solvate thereof to a hyperglycem ¢ human or non- human mammal
I m need thereof: They are useful as therapeutic substances in preventing

25 or tendadiviprprdyipddens cXagehabet piasmhbl Hbusrandingl abedtsendocri ne and
nd .di seases in_human or non-human ani mals. The

cardi 0yasG Iare dbsoggeders 3 . ) 3
i nvent ifon arse FerAtES G IEAE CusEeBESa EAhpBLRE. oV itRBEREla | as descri bed
above, sbeiiriihe ERAUEAC! UiReOl As3omedl cBBRA! AL LOABbLDASAEPAR(X
nmedi-ated condition. A therapeutically effective amunt of "a conpound of

St r uct GEEAMCESE R Formpda Becavedef admihéspeepdr ati onmbinati8A0%i ABW % 10 -

285 OB RESSCRETLIREY 328000 o com, Lserul for't et

| onering senotheblekemplle, ofatskBgnkbeon! 6BERap@VEhn Obe higbndensi ty

| i popr teig._an for treating, preventing or reducing the 5 risk of

devel opi g %Pﬁegb§§F8F8s?§§ DRRERY PreveRerngvbrreirdtleng the risk of

haVingcambbﬁﬁﬂsobfSQE§ﬁGH§P£1_Formula I, salts thereof can be
effectively used in combination with, for.examble,

10 sulfonylureas, biguanides, thiazolidinediones, o-glucosidase
inhibitors, other insulin secretogogues, insulin as well as
the active agents discussed above for treating
atherosclerosis.

The compounds of the present invention, and the

15 pharmaceutically acceptable salts, solvates and hydrates
thereof, have valuable pharmacblogical propertées and can be
used in pharmaéeutical compositionsvcontainingia
therapeutically effective amount of a compound of the
bPresent invention, or pharmaceutically acceptable salts,

20 esters or prodrugs thereof, in combination with one or more
pharmaceutically acceptable excipients. Excipients are |
inert substances such as, without limitation carrieré,
diluents, fillers, flavoring agents, sweeteners, lubricants,
solubilizers,.suspending agents, wetting agents, binders,

25 disintegrating agents, encapsulating material and other -
conventional adjuvants. Proper formulation is depéndent
upon the route of administration chosen. Pharﬁaceutical
compositions typically contain from about 1 to about 99
wg}ght percent of the active ihgredient which is a compound

30_ of the present invention. |

Preferably, the pharmaceutical formulation is in unit

dosage form. A “unit dosage form" is a physically discrete
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atheroscl erotic di sease event in mammal s, particularly in humans. In
general, a therapeutically effective anount of a conpound ¢§Mayeopsesent
i nvention typically reduces serum 10 triglyceride | evels of a patienChy

about 20@6or nore, and increases serumHDL |evels in a patient.
PreferabPy* 8L levels will be increased by about 30%PST/¥1/d2928n aditi on,
a therapeutically effective amount® of a conpound, used to prevent or
treat NIDDM typically reduces serum glucose 15 | evels, or nore
specifically HbAlc, of a patient by about 0.7% or nore. Advantageously,
conpositions containing the conpound of Structural Formula | or the salts
t her eofumsly dmntpriovirdedh umitdakage whiitcaflremfgyr elden allorreachndasage unit
contajq%g%%ZO fromabout | _to about 500 Eg be adm_ ni stered although it
will, o PRI SRy RS dErerds A EHEMRAGUNE @Plttﬁéséﬁﬁpound or

conpoungisrmfcasl mectalicalbhakemua t'ab@%ttuab'ry a %fu%%ﬁag%‘ Al ‘s%"l%@

determ ned by a phyS|C|an in the 1|ight of al e reIe ant C|rcunstances;
25 WherFafsk&tsher éi i ugjitddeme "Xiisnel peesieprendinadeguentiingubifn thesi st ance

syngr ong. ana | ti-ng, complications thereof ulin resistance,
nonZi nsulin d%%%ﬁﬁ@%? %Fa%g%eng &gsllﬁygg'lﬁ“’h§§%?§ﬁ?5§ﬁl§°obe5|ty,
coagul agpatdure Itypedieetisiedn thagapthel cceffleicéat ANSsa6898kabadwEhh 30

dlabetes The nethogs and treatnents nentioned herein include the above

and encOlip&EsTPRE PRELPRERPLARABALY ~2FFERRTPARI §X6iPaRTtEne Bheor any
conbi najuset il beacBOHR AyPealBnVByn2008n; Y0492L 38L1,31,ECTL P, 42928 33

or adjusted from about 0.1 to about 1000 milligrams or more
10 according to the particular treatment involved.

The dosage regimen utilizing the compounds of the
present invention is selected by one of ordinary skill in
the medical or veterinary arts, in view of a .variety of
factors, including, without limitation, the species, age,

15 weight, sex, and medical condition of the recipient, ﬁhe
severity of the condition to be treated, the route of
administration, the level of metabolic and excretory
function of the recipient, the dosage form employed, the
particular compound and salt thereof employed,'and the like.

20 Preferably, the compounds of the piesent invention are
administered in a single daily dose, or the total daily dose
may be administered in divided doses, two, three, or more
times per day. Where delivery is via transdermal forms, of
course, administration is continuous.

25 Suitable routes of administration of pharmaceutical
compositions of the present invention‘include, for example,

- oral, eyedrop, rectal, transmucosal, tbpical, or intestinal
administration; parenteral delivery (bolus or infusion),
including intramuscular, subcutaneous, intramedullary

30 injections, as well as intrathecai, direct intraven-
tricular, intravenous, intraperitoneal, intranasal, or

intraocular injections. The compounds of the invention can -
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follow ng: pre-diabetic insulin resistance syndronme, the resulting
conplications thereof, insulin resistance, Type |l or non-ijgMmalyi2005
dependegnt di abetes, dyslipidema, hyperglycenia, obesity and the

conpl i ¥R 6H3associ ated. with 5 diabetes including. cRCATUSPHEW ar

di sease, especially i atherosclerdsis. The conpositions are formul ated
and adm nistered in the sanme general manner as detailed herein. The
conpounds of the instant invention nay be used effectively alone or-in 10
conmbi nation with one or nore additional active agents depending on the

- desi r eg s8r get a &gk 2BYer £9Ph NAL LR L DA aPYg! ALY gles, adpl pigtration of a
singl e pharmaceutical dosage conposSition which contal ns”a conpound of
Struct$ial aFor her acxampleontnoa Mbpeseudi thohefl withvendgemébsiahs wel | 15

asemﬂ@é&flgﬁgéfgkgfa@tfgg@ound of Structural Forrmula | and each active’

agent 1n 1ts own separate ﬁﬁarnaceutical dosage formulation. For exanple,
a conpound Bbér Strattadmlnfeorrat fon| fhetb6hBeinasd-an hasul in secretogogue

sugh bi ni des, _thiazolidinediones, sulfonylureas, insulin, or
a- §| ug%%ﬁlﬁggagt?g FIHTLEY or% AP DRIBANTRAF sREE LGS t ermipRiIpdt ekl t oget her in
a St gl ORSA0R, UMM AR AN SUER; 855 sl PP Blofl LRRSHL G OF ach

al dosage

agent admi nistered in separate or ormul ati ons. ere separate
dosageyPt fifwiom s isdhe compmpudmd Hf tiBt rimtentalofraranea | and one

came froar R AR e T S D S b S et tame, e,

sequertragdeas, capxulats O iRaRPY 4B xatdersinaditas | idude all these
rfgi maerr]n%ls%%nesx,a Jr%posf, Cs%@rr]i%[s.i ,O nsw;[srpeearzsnfgrgs Oarn rtehvee r}Ltiik?an, qffor

.oral-ingestion by a patient to be tfeated. Pharmaceutical
‘preparations for oral use can be obtained by cémbining the
active compound with a solid excipient, optionally grinding
a résulting mixture, and processing the mixtufe of granules,

15 after adding suitable auxiliaries, if desired, 'to obtain
tablets or dragee cores. - |
For oral administration in the form of a tablet or
capsule, the active_ingredient may be combined with an oral,
non-toxic, phérmaceutically—acceptable carrier, such as,
20 without limitation, lactose, starch, sucrosé, glucose,

- methyl cellulose, calcium carbonate, calcium phosphate,
calcium sulfate, sodium carbonate, ﬁannitol, sorbitol, and
the like; together with, optionally, disintegrating agents,
such as, without limitation, cross-linked polyvinyl

25 pyrrolidone, maize, starch, methyl cellulose, agar,
bentonite, xanthan gum, alginic acid, or a salt thereof such
-as_sodium alginate, and the like; and, optionally, binding |
agents, for example, without limitation, gelatin, acacia,
natural sugars, beta-lactose, corn sweeteners, natural and

30 synthetic gums, acacia, tragacanth, sodium algiﬁate,
carboxymethyl-cellulose, polyethylene glycol, w%xes, and the

like; and, optionally, lubricating agents, for example,

5002 Aen 01



30 atherosclerosis may be wherein a cohpound of Structural Formula I or
salts thereof is admnistered in conbination wth one or npggma9feobbe
foll owi ng active agents: g00ZAeW OL 10 May 2005 WD 02/38553 PCT/ USO /42928

34 antihyperlipidem c agents; plasnma HDL-raising agents;
antihyﬁ@?§ﬁ8?é§terolenic agents, fibrates, vitamns, HRIVYSONI28Rd t he

| i ke. As noted above, the conpound§7of Structural Forrmula | can be

admini stered in conbination with 5 nore than one additional active agent.
Anot her exanpl e of conbi nation therapy can be seen in treating diabetes
and rel ated di sorders wherein the conpounds of Structural Formula I, salts

t her eofwicAwure 1ietifendion) Yt jivh GHH ARt Osoditdh sfr@arexanpl e, 10

sul fonyl ureas, biguanides, thiazolidinedi ones, a-glucosidase inhibitors,

ot her STEFTR &%t GFvboBEs oligsdid.i mossiwr|Hengpatiche sadiime agent s ,
di scussed Qe Jfiyil (Al dG adtt REesclalsin: 1Hie Corpaiings sgL e present
I nvention, and the 15 pharnaceuticall'y acceptabl'é sal (s, sol va &g “and

hydr at @sitt fersofis Rawepsalleablie plear reenlzdgi,cdn prddieribnesocand can be

used i n_phar.maceuti cal c ositions cqontainjng a. therapeutically effective
ann%ntng eglngﬁpg ngﬁﬁT é“eﬁ%@§%n9'ﬁﬂﬁﬁﬁ¥q FIBPIbﬁgFﬁaééuFically
accept ghkeysaktis, 20 esters or prodrugs thereof, in conbination with one or

more pharmaceutically acceptabl e excipients. Excipients are inert
subst ances §8éhdadorwi fhsuulpitdonst ios logler powdersdi kabaess &ndll ers,

fLavorEQgsagggys,A WG LLREL S HURLECRA $ne or more substance

which may also act as flavoring agents, lﬁbricants,
10 solubilisers,'suSpending agents, binders, tablet
disintegrating agents and encapsulating material.
In powders, the carrier is a finely divided solid which
is in admixture with the finely divided active ingredient.
In tablets, the active ingredient is_mixed with a carrier
15 having the necessary binding properties in suitable
proportions and compacted in the shape and size desired.
Various other materiais-may be present as coatings or
to modify the physical form of the dosage unit. For
instance, tablets may be coated with shellac, sugar or both.
20 A syrup or elixir may contain, in addition to the active
ingredient, sucrose as a sweetening agent, methyl and
pfopylparabens as preservatives, a dye and a flavoring such
as cherry or orange flavor.
Sterile liquid formulations include suspensions,

.'25 emulsions, syrups, and elixirs. The active ingredient can
be dissolved or suspended in a pharmaceutically acceptable
carrier, such as sterile water, sterile organic sclvent, or
a mixture of both sterile water and sterile organic solvent.

The active ingredient can also be dissolved in a
30 suitable organic solvent, for example, aqueous propylene

glycol. Other compositions can be made by dispersing the

5002 Aep-0lL



sol ubilizers, suspending agents, wetting agents, binders, 25
di sintegrating agents, encapsulating nmaterial and other cofygayboosl
adj uvants. Proper fornulation is dependent wupon the route of

adm ni @ig @igey chosen. Pharnaceutical conpositions typj A tain from
about | to about 99 weight percentspf- the active ingregil‘(gﬁpg%ﬁg# s a- _
compound 30 of the present invention. Preferably, the pharnaceutical
formulation is in unit dosage form A "unit dosage forni is a physically
di screte SOOZ AeWO 10 May 2005 WD 02/385i 3 PCT/US01/ 42928 35 wunit
.containing_a unit dose, suitable for adm nistration in human subjects or

ot her htRglysdirddedxanmpive angnetiidosage ahoeousasthe oh QAPHOE @ tabl et
A "uniit dose" is_a predeterm ned

or a nugpg ules.o tabl ets. .

quantify o%xgﬁggggchF€%u58ﬁﬁoﬁﬂ UGE OPh8Y s BnfUtheddE @il cal cul ated to.
produce t heDgegeeedoiBer apeUbL6veAEACT: thN=A38a6h &l kAR Wi fL 0Rg,0r nore
phar maceuti cal | y-accept abl e exci pients. The quantity of active 1ngredient

in a urtts doYEPRRS . bEOTePRErRted adpast edlfikoamabmey bel usedabout 1000
m &l i Qhdsn O : r di to the particular_treatngent involved. The
dosage regi%&ﬁyﬁé§F%§?ﬁg h%“@%%%gu%ag %Fa h&- F%EenPOEEV%Hfﬁon i s

sel ectiatriyl Dienef catbowey ¢kl ) |polvethel R galc8l, VahaybRrary arts, in
Vi ew factors, including, without limtation, the species,

@éit%é%/arieég ofd ! ALY . .
age, 1 Ot AE% dandlarEifEal Sebati eren ardt pelitablpi enpantice severity
of thecanshtd i tooheerld saLadirdde rOYLL: OF £ 9N Pi SLLALEORS,! g | evel of
nmet abol i ¢ and excretory
- added to the tablets or dragee coatings for identification
10 or to characterize different combinations of active compound
.doses.
Pharmaceutical preparations which.can be used orally
include push-fit capsules made of gelatin, as well as sﬁft,
sealed capsules made of gelatin and a plasticizexr, such as
15 glycerol or sorbitol. The push-fit capsules can contain the
active ingredients in admixture with filler such as lactose,
binders such as starches, ahd/or lubricants such as talc or
magnesium stearate andg, optionally, stabilizers. In s&ft
capsules, the active compounds may be dissolved or suspended
20 in suitable liquids, such as fatty oils, ligquid paraffin, or
liguid polyethylene glycols. In addition, stabilizers'may
. be added.
All formulations for oral administration should be in
dosages suitable for such administration. . Particularly
25 suitable compositions for oral administration are unit
dosage forms such as tablets and capsules.
7 For parental administration the compounds, of the
Present invention, or salts theredf,rcan be combined with
sterile aqueous'or organié media to form injectable
30 solutions or suspensions. Formulations for injection may be
presented in unit dosage form, such- as in ampoulés or in

multi~dose containers, with an added preservative. The

5002 AeN-01.



function of the recipient, the dosage formenpl oyed, the particul ar
conpound and salt thereof enployed, and the |ike. 20 Preferapiiy 2008
conpounds of the present invention are admnistered in a single daily

dose, ovOthwsEptal daily dose may be adm nistered in d@%ﬁﬁﬁQUQﬁﬁgs, t wo,
three, or nore tinmes per day. Wers® delivery is via transdermal forns, of
course, admnistration is continuous. 25 Suitable routes of adm nistration
of pharmaceutical conpositions of the present invention include, for
exanple, oral, eyedrop, rectal, transnucosal, topical, or intestinal

adm nistration;. parenteral delivery (bolus or infusion), including
i nt ram<CHHL FEAhERE Fufth a%@a%ﬁ |2 \SBEPemg een$ onselasienkl as

i nt rat heeadmyidisn i ; U gl it r-avenous, intraperitoneal

i nt ranasal , o%lci%ﬁ rlél?)%elyrﬁrnjgtedgt%golﬁ%.V%ecﬁeosﬂpoﬂh%@ﬁ TR Wention can

gooz Af@IuG iy 2085 tEUR2Y 38551 REHAISH/ 43928 B~ 1@ SendLoRdM ni stered
I n a,t%ﬁ‘ekg%.dru deIiveréwfys em such as, for exanple-, in a |liposonme
coat ed Wi th -endSt FEFLS - cdhE m@%ﬁQ%@%rswﬁbh@nﬁWst ration,

thes comportanaen vge Sncouen ated-meadidiehl G gL the- active conpounds

with pharmaceutically acceptable carriers wel nown in the art. Such
carri e SBRZSAenshandosssrade powdeers rfiventthen e dapofarieniiat ed as

(et B aRatpRUCE RS 1" SR S SRR LRSSl I 0
the |iRe, afldr caseal, thgesbirmnmby tabpakirert 160 0@ Wieat ek Hhardmceguti ca
the extent that each syringability exists. It must be

10 stable pndér the conditions of manufacture and storage and

: must be Preserved against any contamination. The carrier
can be solvent or dispersion medium containing, for exaﬁple,
water, preferably in physiologically compatible buffers such
as Hanks’s solution, Ringer‘’s solution, or physiological

15 . saline buffer, ethanol, polyol {e.g..glycerol, pfopylene
glycol and liquid polyethylene glycol), pPropylene glycol and
liguid polyethylene glycol), suitable mixtures thereof, and.
vegetable oils. Under ordinary conditions of storage and
use, these preparations contain a Preservative to prevent

20 the growth of microorganisms.

The injectable solutions prepared in this'manner can
then be administered intravenously, intraperitoneally,
subcutaneously, or intramuscularly, with intramuscular

| administration being preferred in humans.

25 ' For transmucosal administration, bPenetrants appropriate
to the barrier to be permeated are used in the formulation.
Such penetrants are generally known in the art. The active
compounds can also be administered intranasally as, for
example, liguid drops or spray.

39 For buccal administration, the compositions may take
the form of tablets or lbzenges formulated in a conventional

manner.
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preparations for oral use can be obtained by conbining the active conpound
with a solid excipient, optionally grinding a resulting mQMee208nhd
processing the m xture of granules, 15 after adding suitable auxiliaries,

I f desi madoxamssbtain tablets or dragee cores. For oral radwnidensise@tion in
the formof a tablet or capsule, the active ingredient nmay be conbi ned
with an oral, non-toxic, pharnaceutically-acceptable carrier,' such as, 20
without limtation, |actose, starch, sucrose, glucose, nethyl cellul ose,
cal ci um car bonat e, cal ci um phosphate, calcium sulfate, sodium carbonate,

manni tol, sorbhitol,.and__the like; .t ther with, optionally,
disintegrati%graag%%g?StgﬁgﬁoﬁsgywﬂﬁﬁgEFtFPﬁ?t59?0ﬁ%“@PH§§§Y¢HEeHSEOIyvinyI

25 pyrrakcdedengMBbzeheShabsBnt MBLHYRLtE6h! H@SBonddAkenthgnt onite, xant han
gum alalntc acid, or a salt thereof such as, sodiumalginate, and the -

i ke; aRBliBgrednan| thepfagmngt agdnyspovderexahpler . worhent akkaisoht i on,
gel ati ng aggci 5 r bet a:l actose, carn_sweeteners, natura
and 30 Sharherfessleatish B0 BroB8lel RS 83810k 5 Aopeiieed

car boxywethytheechsel ofea poiyebhbyl pnepgliyant, wayes, and the |Iike; and,

optionall | ubricati ng agents, for exanple, SOOZ A13VI O- 10 May 2005 i
WO 9213§%§§1?fﬁé%£§h9ﬁ§§? an9. W iRbLer PP PEPIBRIREgnesi um stearate,

sodi um 81 €A1 8t SLet 84 EREbLod@Ehane S0MhHBLR! 8ER1 a80dLUBRENZ 04} €4 80di UM
acetate, sodiumchloride, talc, and the like. Wen a dosage unit formis a

capsul e93%t nHy Eohtease ¢h puessuphzed aerosol the dosage unit may
be determined by providing a valve to deliver a metered

10 amount. Capsules and cartridges of gelatin for use in an
inhaler or insufflator may be formulated containing a powder
mix of the compound and a suitable powder base such as
lactose or starch.

Pharmaceutical compositions of - the present invention

15 can be manufactured in a manner tha£ is itself known, e.g.,
by means of conventional mixing, dissolving, granulating,
dragee-making, levigating[ emulsifying, encapsulating,
entrapping or lyophilizing processes.

' In making the compositions of the present invention,

20 the active ingredient will usually be admixed with a
carrier, or diluted by a carrier, or enclosed within a
carrier which may be in the form of a capsule, sachet,
paper or other container. When the carrier serves as a
diluent, it may be a solid, lyophilized solid or paste,

25 semi-solid, or liguid material which acts as aivehicle, or
can be in the form of tablets, pills, powders,;lozenges,
elixirs, suspensions, emulsions, solutions, syrups,
aerosols {(as a s0lid or in a liquid medium), or ointment,

containing, for example, up to 10% by weight of the active

30 compound. The compounds of the present invention are

preferably formulated prior to administration.



5 materials of the above type, a liquid carrier such as a fatty oil. Solid
form fornul ati ons include powders, tablets and capsules. AlGblay®0darrier
can be Oﬁ’ Qr _nore substance which may al so act as flavoring agents,
| ubri cant'S, "2 4ol ubi | i sers, suspendi ng agents, bi nders, PEBbF@Y42928
di sintegrating agents and encapsul atfng material. In powders, the carrier
is afinely divided solid which is in adm xture with the finely divided
active ingredient. 1In tablets, the active ingredient is mxed with a
carrier 15 having the necessary binding properties in suitable proportions
and conpact edrhée #&E1ShaRe Bt |7 I 4 rd al s may
be present as coatings or to mdiﬁltﬁeﬁzdlp?%ﬂ%a&fl%ﬁh’ﬁ]re%%a%e unit.
For i nst&Efckl lishiatssrepihe anshicetk wiath isteindm] tsudaimir ot h. 20 A
syrup or L X 1.4 n_addition tq the active ingredient, sucrose
as a swese‘fe%a%%n%f %%E?Nﬁ%%ﬁn éﬁd%&"@’l‘pa%&éﬁ? J?g;ﬁeégl&’\}:at'i ves, a dye
- ?nd aI f lla@/fﬂmgt?wgmmqucwdi@fgartgf Slraderurat Q:rdJ:ITlﬁlll;IEi q;liciir .

or atians include suspensions, 25 enul sions, syrups, and elixirs. The
act irn\’;'e i aér%%i‘@‘rﬁf% be di ssol ved or suspended in a pharnaceutically
acceptable carrier, such as sterile water, sterile organic solvent, or a
m xture of both sterile water and sterile organic solvent. The active
i ngredi ent can al so be dissol vellormubaBlosul t abl e organi ¢ sol vent, for

exanpl e, ropyl en gl.ycol . O her, conpositions _can be nade by
di sper siHr?gc&f e %@&%éﬁ%&ﬁefoaﬁ&y%ﬁ@%‘”%‘l&%ﬁsﬁ 3 Ledtrudny 42928

ingredients:
Quantity
(mg/capsule)
Active Ingredient 250
Starch, dried 200
 Magnesium stearate | 10

Total _ : 460 mg
10 '
Formulation 2

A tablet is prepared using the ingredients below:

Quantity
_ . (mg/tablet)
Active Ingredient 250
Cellulose,-microcrystalline 400
Silicon dioxide, fumed 10
Stearic acid | | 5
Total | 665 mg

15 The components are blended and compressed to form tablets

each weighing 665 mg .

Formualation 3



38 finely divided active ingredient in aqueous starch or sodi um
carboxynet hyl cellul ose solution or in a suitable oil- DragHeMap2885are
provided with suitable coatings. For this purpose, concentrated sugar

sol uti one0 nBYeskee used,. 5 which may optionally contain pguyessag, talc,
pol yvi nyl pyrrolidone, carbopol gekz polyethylene glycol, and/or titanium
di oxi de, lacquer solutions, and suitable organic solvents or sol vent

m xtures. Dyestuffs or pignents may be added to the tablets or dragee
coatings for identification 10 or to characterize different conbi nations of
active ggﬂpound doses. .Pharnaceuti cal_preparations_which_can be used
orally AT PuSh I WapSuPEEPREGE SPngeiadng the Kellowingoft, seal ed
capsul exomp@cef-sgel atin and a. plasticizer, such as 15 glycerol or
sorbitol. The push-fit capsules can contain the active ingredients in

adm xture with filler such as |actose, binders such as starches, and/or

| ubricants such as talc or nmgnesium stearate and, opti,onally, '
stabilizers. In soft capsules, the active conpounds r di ssol ved or
suspendéddt2®ei Anguietidklhe | i qui ds, such as fatty oils, ligQQuysd paraffin, or
l'iquid Eghﬁet yl ene glycols. In addition, stabilizers may be added. Al

f or mul at-o8fi8°for oral administration should be in dos&§ed5suitable for

such adbiopstiahtons RartbeuhiElfoZonsybkal)e compost thanggfor oral

adm nistration are unit dosage fornms suc
par ent alok@#i ni stration the conpounds of the present liooveotion, or salts
thereof, can be conbined with sterile agqueous or organic nedia to form

i njectable :

5 The Active Ingredient is mixed with ethanol and the mixture -

added to a portion of the propellant 22, cooled to 30°C and
transferred to a filling device. The required amount is

‘then fed to a stainless steel container and diluted with the
remainder of the propellant. The val#e units are then fitted

10 to the container.

Formulation 4
Tablets, each containing 60 mg of Active ingredient, are

- made as follows:

15
Active Ingredient _ 60 mg
Starch _ 45 mg
Microcrystalline cellulose ’ 35 mg
Polyvinylpyrrolidone (as 10% solution in water) 4 mg
Sodium carboxymethyl starch 4.5 mg
Magnesium stearate 0.5 mg
Talc : ‘ ‘ 1 mg
Total - 150 mg

The Active Ingredient, starch and cellulose are passed
through a No. 45 mesh U.S. sieve and mixed thoroughly. The

agueous solution containing polyvinylpyrrolidone is mixed



30 solutions or suspensions. Fornulations for injection may be presented
in unit dosage form such-as in anpoules or in multi-dose BoMane2@@rs, with
an added preservative. The SOOZ Am CL 10 May 2005 WO 02/ 385-53

PCT/ USO W4282835339 conpositions may take such forns as SySPEaSLONS.
solutions or ermulsions in oily or agueous vehicles, and may contain

formul atory agents such as suspending, stabilizing and/or dispersing
agents. The pharnaceutical forms suitable for 5 injectable use include
sterile aqueous solutions or dispersions and sterile powders for the

ext enpor u pre ation of sterile injectable solutions or dispersions.
In all c‘gggg,é?%er?%ﬁﬁ?ﬁ&tp%‘éd%‘f'erqq% Sy Tgdtunse thiem d st aserE ext ent
that eacthsoughonlid] Ly exdail 9. 41 dmusle be R 3l dunder pkBa.eapdi ti ons

t any

of manufacture and storage and nust be preserved agal ns
cont ami k¢ dir i ahe e i@ rand amaned dihrantglor Hios paBsimeshntdsum cont ai ni ng,

for exanp &, v dseferahly in iologically conpatible buffers such
as Hanks''s 5%13?%§§LS Jﬁ%@fﬁgﬂ%ﬁﬁﬂﬂégﬁgi(ﬁt%%$%3iH%gﬁﬁggpm.§§e§r§5?ine
bu;‘fér,h ale‘tmetraﬂllq, gfﬁqxﬁ]ox(say?.pagis;gml rt@ilnmj@}pd @?/_hggn_eggg}n}éggl Halggl i q:Ji d N

pol yet hyl ene glycol), propylene glycol an i quid pol yet hyl ene glycol),
sui t abl €U t%@r‘géﬂ%yeéind'to Wegerasivd &5 Waicndefterdibmingeonditions
of storage artpiifbed ASG RESAUANARILORLAL D APLERELYALEYE, O Prevent
20 the grom h of microorgani sns. The I njectabfe solutrons prepared in this
manner &% 9himen 159 a9ni ni stered intravenously, intraperitoneally,

10 Formulation 5
Capsules, each containing 80 mg of Active Ingredient, are

made as follows:

‘Active Ingredient 80 mg
Starch 59 mg
Microcrystalline cellulose 59 mg
Magnesium stearate ' . 2 mg
Total . i 200 mg

15 The Active Ingredient, cellulose, starch, and magnesium
stearate are blended, passed through a No. 45 megh U.S.
sieve, and filled into hard gelatin capsules in 200 mg

gquantities.

20 Formulation 6

Suppositories, each containing 225 mg of Active Ingredient,

are made asg follows:

Active Ingredient - 225 mg
Saturated fatty acid glycerides 2,000 mg
Total 2,225 mg



subcut aneously, or intranuscularly, with intranuscular adm nistration
being preferred in humans. 25 For transnucosal adm nistrati®Map20 rant s
appropriate to the barrier to be perneated are used in the fornulation.
Such pemad nmnts are generally known in the art. The act pygyseRimmaunds can
al so be adm nistered intranasally ag,--for exanple, liquid drops or spray.
30 For buccal admnistration, the conpositions may take the form of
tablets or |lozenges fornmulated in a conventional nanner. 900Z AmO L 10
May 2005 WO 02/38553 PCT/ US01/42928 40 For admi nistration by inhalation,
the co unds for use according to the present invention are convenlently
del i ver 6§ ACthESr SPRFBHLNEr ¥SpBAAERd| HaPesh arNan G8reedh Ushray
present ati z b r e e of a
Ui tabl o e pel FantoPendened, bp Sativfal ol B acPa"bijeli ol
tr|chlopahwuonehﬁtmameed dsmhgotheemxmdmmmwhmmhamecesaabpn thexi de or other
sui tabl e %ﬂ?ﬂ ase of g&essurlzed aerosol the dosage unit may be

det er mi Feef B§ep?8v PRUTERVEREY YFIRRISHERY dPR 195 patiRal Gsul es
and scar tepd@esy0hngeh @l bRefOfoUSEoiN an inhaler or insufflator nmay be
formul ated containing a powder mx of the conpound and a suitabl e powder
base such as lactose or starch. Pharmaceutical conpositions of the present
invention 25 can be nanufactu%%ggl a2iTgnaer that is itself known, e.g.,
by means of conventional m xing, ISSOﬁVIng, granul ati ng,

Suspensions, each containing 50 mg of Active Ingredient per

5 ml dose, are made as follows:‘

10
Active Ingredient 50 mg
Sodium carboxymethyl cellulose + 50 mg
_Syrup : 1.25 ml
Benzoic acid solution ©0.10 ml
Flavor ' g.v.
Color | | q.v.
Purified water to total . : 5 ml

The Active Ingredient is passed through a No. 45 mesh U.S.
sieve and mixed with the sodium carboxymethyl cellulose and
syrup to form a smooth paste. The benzoic acid solution,

15 flavor and color are diluted with a portion of the ﬁater and
added, with stirring. Sufficient water is then added to

pProduce the reguired volume.

Formulation 8

20 An intravenous formulation may be prepared as follows:

Active Ingredient ' ’ 100 mg

Isotonic saline 1,000 mi



dr agee-maki ng, |evigating, emulsifying, encapsulating, entrapping or

| yophi lizing processes. In nmaking the conpositions of the plldent005
invention, 20 the active ingredient will usually be adm xed with a
Ccarrier, W% ed by a carrier, or enclosed within a camisersmhgch nmay

‘be in the formof a capsule, sachet;ﬁ paper or other container. Wen the

carrier serves as a diluent, it may be a solid, |yopbilized solid or
paste, 25 sem -solid, or liquid material which acts as a vehicle, or can
be in the formof tablets, pills, powders, |ozenges, elixirs, suspensions,

enUISIOthESQbuthBQ,O$YQHE5abo@§r %QE§1S§§ %f§%r%91&é {n a quUId medi um,
Yy |

or ointnent, containing, for exanple, up to ght of the active 30
conpoundadmﬁ§1§§ﬁ§@dnd@t@ﬁVEhQUpigsEDtalBubﬁbcmnaare rptef eFabl yif or mul at ed
prior to ggnhnhﬁkéatlon 10 May 2005 WD 02/38')-r,3 41 PCT/ US01/ 42928 The
follomnng pharnaceutlcal formulations 1 through 8 are illustrative.only

and are not |mheydedahﬁthbﬂ1émbbélméﬁep§f0£héh%ohﬁﬁﬁﬂhgoéf'Ehgny nay .
"Actlve Ingredlent refers to a conpound according to Structural Fornula

I 5 5 BRFFENFhERESREieRy nhhat FORDPURAr iis gekdi phabepdetiessack asepar ed
u5|ng th@lﬁﬁ'EQEb&ﬂ-l&”gkgdkﬁﬂéf anté%%d %ng ?gg ig%dActlve I ngr edi ent

250 Starch, dried 200 nesrum St eara
tritiated compounds are useful as reference standards for in

vitro assays to identify new PPARQ agonists.

10 SYNTHESIS
' Compounds of the present invention have been formed as
specifically described in the examples. Further, many
- compounds were prepared as more generally as shown in the
'following schematic. Alternative synthesis methods may also

15 Dbe effective and known to the skilled artisan.

Certain compounds of this invention were prepared as shown
in scheme 1. Intermediates 1, 2 wexre obtained from
: commerciall& available p-bromo salicyl aldehyde and alpha-
20 bromo esters. Intermediates A and B were obtained following
Vthe reaction sequence shown 1n scheme 2. The final compounds
were obtalned through a palladlum catalized coupling
reactlon_between land 2 with A or B, followed by basic
hydrolysis of the ester to the acid.
25



10 Formul ation 2 A tablet is prepared using the ingredients bel ow

Quantity (ng/tablet) Active Ingredient 250 Cellul ose, m ctibbay2085! i ne
400 Silicon dioxide, fumed 10 Stearic acid 5 Total 665 ng 15 The
conmponeMi@02438853b| ended and conpressed to formtablets epctrus@iginsng 665 ny
Forrmul ation 3 10 May 2005 WD 02/ 38363 PCT/ US01/ 42928 42 An aer osol
solution is prepared containing the follow ng Conponents: weight Active

I ngredient 0.25 Ethanol 25.75 Propellant 22 (Chlorodifl uoronethane) 74-00
Total 100-00 5 The Active Ingredient is m'xed with ethanol and the m xture
added to a porti on- of the propellant 22, cooled to 300C and transferred to

a fi Illngo,dew Ce. 1The refuired amou is then fed to.a stainless steel
contai ner larg di yuped widfF¢he renmiweler of the pgopel |l ant . The val ve
units ar hen fAitted o sy, C ner.
CO_Me
DMF, 2) N-Methyl-2-pyrrolidinon
o K,CC., Br soct, Br e “ 3 2
"Q_ 1) 2n
. 1.2.dibromoethane
A A CITMS, A, Pd(ACO)2
‘) 2) LIOH, THF
C :0 OFt
o]
fd Br / © ° n-N
¥ 1 | o [ o
'V\)N'* bt ' A X
K B .
) 1) Zn, 8
" 11.2-dibrormoethane '
CITMS, B, PA(ACO)2 '
2) LiOH, THF
o , < f>-f
o) Nt
HOT N | >0
)
Scheme 2
O TMeOH, KO, cat T)ANCO R=ELPr @ i
@\,‘K/\)L @, \/\)L \/\/L >=0
OH | | 2) NHNH, H,O NHNH, 2} KOH, MeDH
R
Ar=p-Tol, 3dimettiphenyt | P
K,C0, / MEX
Ar Ar AT
: n-N b, PP : -t H, Pd cal
’\/\)‘\NF ° "0\/\)1,,}: Q/ \/\/L >= °
i Imidazol i E10H
A R Fl
A Ar=p-Tol

B Ar = 3,4-dimethylphenyi



Formul ati on 4 Tablets, each containing 60 ng of Active ingredient, are

made as follows: 15 Active Ingredient 60 ng Starch 45 ng 1dMapeogstalline
cellulose 35 ng Pol yvinyl pyrrolidone (as 10% solution in water) 4 ngy

Sodi um cxoesyset hyl starch 4.5 ng Magnesi um stearate Opprfilg b3 | MO
Total 150 ng The Active ingredient,y;starch and cel |l ul ose are passed
through a No. 45 nesh U S. sieve and m xed thofoughly. The aqueous

sol ution contai ning pol yvinylpyrrolidone is mxed 10 May 2005 WD 02438553
PCT/ USO1/ 42928 43 with the resultant powder, and the mi xture then is
passed through a No. 14 nesh U. S. sieve. The granules so produced are
dried at 500C and passed thriugh a No. 18 nesh U S. sieve. The sodi um

car boxynet hyl starch, magnesijum stearate 5 and talc, previously passed
through a No. 60 nesh U.S. $£leve, ake then added to-the granul es which,
after mxing, are conpressed o
wei ghing 150 ng. 10 Formul ation

I ngredient, are nade as follows i VE D Ny
OH
1)MeOH, H*
2) BBr,
3) K,CO,, DMF
O
Br
1BuO
R4 R3
0O Y
O
tBuO O
R4 R3
| 0
1) (NH,),, MeOH
2) R2NCO, THF
o :
\
O _
tBuO O
R4 R3 '
NH

o
szf’ \\]T//
e



Starch 59 ng Mcrocrystalline cellulose 59 ng Magnesium stearate 2 ng
Total 200 ng 15 The Active Ingredient, cellulose, starch, atcMapgdEsi um
stearate are bl ended, passed through a No. 45 nmesh U S. sieve, and filled
into haMOg¥p&ein capsules in 200 ng quantities. 20 For porasinns
Suppositories, each containing 225 #§ of Active Ingredient, are nade as _
follows: Active Ingredient 225 ng saturated fatty acid glycerides 2,000 ng
Total 2,225 ng 10 May 2005 WO 02/38553 PCT/ US01/ 42928 44- The Active

I ngredient is passed through a No. 60 nesh U S. sieve and suspended in the
saturated fatty acid glycerides previously nelted using the m ni num heat
necessary. The mixture is then polred) Kﬁﬂ% MeQttbposi tory nold of nomi nal

; 2g ‘5 capacity and allowed to cool| Forrulation 7 Suspensions, -each
 containing 50 ng of Active Ingredipnt 228eOHB, i* dose, are nade as follows: -
10 Active Ingredient 50 ng Sodiun]carboxynethyl cellulose 50 ng Syrup
1.25 mM Benzoic acifl solution 0.1P mnl

0 | H |
A N
R4 R3 / (9]
N
‘ \

R2
1) R1-Br, K,CO,, DMF

2) KOH, H,0, MeOH

R1

| |
0 L/
HO N,.--N
_ N

| \

R2



Flavor q.v. Color q.v. Purified water to total 5 ml The Active Ingredient
i s passed through a No. 45 nmesh U.S. sieve and m xed w th fohgay2ebsum

car boxynet hyl cellul ose and syrup to forma snooth paste. The benzoic acid
sol uti onwop2/383savor and color are diluted wth a portionppt/khgsoed er and
added, with stirring. Sufficient wat4er is then added to produce the

requi red volune. Formulation 8 20 An intravenous fornul ati on nay be
prepared as follows: Active Ingredient 100 ng Isotonic saline 1;000 m 10
May 2005 WO 02/38-5-53 PCT/USO01/42928 4 5 The Solution of the above
materials generally is adn&m&atered |rgravenously to a subject at a rate
of I m per minute. In yet anotREPEFLEHHENT®0f "t he conpounds of the 5
present inyention, the conpound is radiol abell ed, such as Wwth carbon-14,
or tritiate idr |MaMi;m trmgme&cmmo nds are useful as

ref erence st in®witro Q i-dent fy W{Eﬁgﬁ;ﬂggnists. 10
SYNTHESI S Compeundgs of thé”bresennmwnw%ntlon 'Rave been

specifically described in the exanples. Further, nmany cJd8MW®tnds were
prepared as rnpre generally as shown in the follomjng schemati c.
Al ternati nt hesi s nmet hods may gﬂrg be ef f ctnv%a/nd knqsgﬁto t he

ski||ed9®§%nn,~ YK = !
ZSteps MsOH
Mol WL 12015 Mol w1218 Step 3 Step 4 T
tep§

Mol. Wt: 236.3¢ Mol WL 279,33 Mol WL: 2753
/\b
0,
o T:j\,\,ﬂ wNN N, m%
| : Steps Mal, WL: 455.65
Mol Wi: 20434

Step? | ‘ 65%

&”@\NLQU - EXCLNLQU

Mol Wi, 403.48 ' Steps Nl Wi 437.53



Certain conmpounds of this invention were prepared as shown in schene 1.
Internediates 1, 2 were obtained from commercially avai |l ablGeMay Bo@so
salicyl al dehyde and al pha 20 brono esters. Internediates A and B were

obt ai nedvd ¢d/isexd Ng the reaction sequence shown in scherrgcgmsﬂ)ﬁgﬁ nal
conpounds were obtained through a galladiumcatalized coupling reaction
between land 2 with A or B, followed by basic hydrolysis of the ester to
the acid. 25 10 May 2005 WD 02/38553 PCT/US(I11/42928 46 0 R COH Bf\~CEI
O-"'COEl 0 ~, COEt st R CHO 1) NaBH, d NaH CO M Y Sr DW, P)

NQet hyl - 2-pyffolidinon K~CO Br SOC4 ar e F 1) zn. 1.2-di-bronoet ham
GrMs, A Pd(ACO2 A 2) UH, THF OBl HOY ~ ~]Nr'>=. A | z 1!2-d&MMtne

The Examples provided herein are illustrative of the
invention claimed herein and are not intended to limit the

scope of the claimed invention in any way.

EXEMPIL.IFICATION

Instrumental Analysis

Infrared spectra were recorded on a Perkin Elmer 781

_spectrometer. 'H NMR spéctra were recorded on a Varian 400

10 WMH=z spectrometer at ambient temperature. Data are reported
as follows: chemical shift in ppm from internal standard
tetramethylsilane on the § scale, multiplicity (b = broad, s
= singlet, d = doublet, t = triplet, g = quartet, gn =
quintet and m = multiplet), integraﬁion, coupling constant

15 (Hz) and assignment. »*C NMR were recorded on. a Varian 400
MHz spectrometer at ambient temperafure. Chemical shifts
are reported in ppm from tetramethylsilane on the & scale,
~with the solvent resonance employed as the internal standard
(CDC1; at 77.0 ppm and DMSO-d¢ at 39.5 ppm). Combustion

20 analyses were performed by Eli Lilly & Company
Microanalytical Laboratory. High resolution mass spectra
were obtained on VG ZAB 3F or VG 70 SE spectrometers.
Analytical thin layer chromatography was performed on EM
Reagent 0.25 mm silica gel 60-F plates.' Visualization was

25 accomplished with UV light.

Exemplified Compounds
_ Ekamplé 1
Compound 1(1)
- 30 _ Compound i, shown below, was prepared accordlng to the

Steps outlined below:



CFFMS 8 Pd(ACO)2 2) UO-. iHF HOO NN N Scheme 2 H 0 1) MeOH. HSO, m O

1) RNCO Ft=EtPr NN (::(,0 I-JOH NHUH, 2) KOH MeOH ~O @WWE@%R
Ar-P-Tol . 3,"inmeth*henyl X.Ar /-Ar Al | ATr NN1I'. PhP HZ ~t N-N

"'y,

SWOQEPH3 N HONI~jN> WUH O N Imidazol | | R R RPCI/USoipstel * Ar

3, 4-crinethyl phenyl 5 10 May 2005 # O 02/38.5,53 PCT/USO1/ 42928 47 0 0
OH 1)MeOH, H 2) BBr.

10

15

Step A: Preparation of:

ol
RoUS Ve
N.N\
H

To a suspension of 4- (4-hydroxyphenyl }butyrylhydrazide
(0.5 g, 2.58 mmol) in isopropanol (5 mL) was added 3-chloro-

‘benzaldehyde (Aldrich, 420 mg, 3 mmol), followed by p-

toluenesulphonic acid (25 mg). The reaction mixture was
stirred at room temperature for 20 h. A.solid separated,
which was filtered, washed with isopropanol (0.25 mL), and
dried to give the product as a solid. MS: m/z (M + 1): 317
Additidnal compounds, shown below, were prepared by |

substituting the appropriate benzaldehyde for 3-chloro-
benzaldehyde.

NoR
H
R MS: m/z (M + 1)
3-Methylphenyl - 297

Fhenyl 283




3) K203, DWF 0 Br tBuO' >—~ R4 R3 0 tBUOR4 R3 0 0 1) (NH2)2, NEO—l

2)RRNCO,THF 0 0 tBuO --1x 0 R4 R3 NH H1 R21-~ YN O Afliogd05 VO
02/ 38553 PCT/ US(11/42928 48 |1)KOH, MeCH 2) MeOH, X

R4 R3 NWRI2ZIEFI Rl -Br, K2CC03, DWF PCT/US01/42928
52
2,4-Difluorophenyl 319
2-Methylphenyl 297
3-Methoxyphenyl 313
Step B: Preparation of:

10

15

Cl
O8O
N.N
H

To a solution of the Step & product (650 mg, 2.05 mmol,
Example 1) in .a mixture of 5 mL of isopropanol,
tetrahydrofuran, and acetic acid (1:1:0.3) was added sodium
cyanoborohydride (1.25 g, 20 mmol). The reaction mixture

was strirred at room temperature for 30 h. Reaction mixture

- was diluted with ethyl acetate (50 mL) and washed with water

2 x 75 mL). The organic phase was dried (Na5504) and

concentrated to dryness to give the product as syrup., MS:

m/z (M' + 1): 319

Additional compounds, shown below, were also prepared.

HO O u
W NR
H

R MS: m/z (M + 1)
3-Methylphenyl : 299

Phenyl : 285




2)“” KOH, H20, MOHR 0/ HOAXN~-N RA R30 N R2 10 May 2005 WO

02/ 385~3 PCT/ USQ /42928 49 PPAR Al pha Agoni st 518674 DSR 1%@%}52%)@1- \slu?oa

VW W . : 4, 23 WALI BO20 WW._; 294~ 0 + O mfiv Nit Jo~
\?\/ WL 1%8%% M6 step 3 ~, &I | _f, W. W: nB8f StepfCT/UspE3(Y W
W: ZM33 M. wt: ZM3 0 0 0 90% 0 HIRf NA rJ- el X NH | ol :)I~NrNW swP 6

. Mol W2 4MOHO WW:~U

2,4-Difluorophenyl 321
Z-Methylphenyl | 299
3-Methoxyphenyl 315

Step C: Preparation of:

Gl

H NH

J

5 To a solution of the Step 'B product (400 mg, 1.26 mmol)

in anhydrous THF (5 mL) - was added n-propylisocyanate (213

mg, 2.52 mmol). The reaction mixture was stirred for 16 h.r

Methanol (1 mL) was added to the reaction mixture and the

stirring was continued for an additional 30 min. The

10 solvent was removed on a rotary evaporator to give the
-broduct as an oily residue. MS: m/z (" + 1): 404

Additional compounds, shown below, were also prepéred.

R MS: m/z (M" + 1)

3~Methylphenyl 384

Phenyl 370




SW7 65% 0 o- ai~, N W 406QR8 W W QIm 10 May 2005 0 WO02/385".)3
PCT/ USOl /42928 50 The Exanples provided herein are illustragag 20bst he

inventigﬂ%giﬁﬁqyd herein and are not intended to limt the scope of the
cl ai med | AVERtTon in any way. 5 EXEMPLIFI CATION | nst r urRSHYRIOIAMEB ysi s

Infrared spectra were recorded on a~Perkin Elner 781 spectrometer. H NNR
spectra were recorded on a Varian 400 10 MHz spectroneter at anbi ent
tenperature. Data are reported as follows: chemcal shift in ppmfrom
internal standard tetramethyl si lane on the 8 scale, multiplicity (b =
broad, s singlet-, [d doublet; T = trTprEt;—g=quartets—gn quintet and m
multiplet), integration, coup-~ing constaﬁt 15 (Hz) and a$signnent. 13 C
NVR were recorded on4&,&%@i%&udﬁmphé&ylstectrona@ar at anpi ent tenperature.

Chem cal. shifts are¢ reported in ppmfromtetranethyl s i}jlane on the 8
scale, wth the solfvent resonance enployed as'the internal standard
(C:DC13 at 77.0 ppmfand &G @En@P- o PPN Gggbustionm 20 anal yses were
performed by Eli Litly & Conpany crognal yti cal Laboratpry. High

resol uti on mass spe¢tra were obtained gn VG.ZAB 3F or VG 70 SE

A h

3
spectroneters. Ana ylbgﬂgtﬁgiu L%ﬁ?i € ; 8." was—per formed on EM

r
1

AR
Ut

Step D: Preparation of 2-(3-chlorobenzyl)-5-(3-(4-
hydroxyphenyl)propyl)—4—n—propyltriazolin—Bg—B;one:

Cl

The Step C product, [l~(4—(4~hydroxyphenyl))butyryl—2~(3—
chlorobenzyl}—4-n~pr0pylcarbazate], (200 mg) %és'dissolved
in methanol {20 mL). To this solution was added solid
potassium hydroxide (Q.SO g} and the reaction mixture was
10 heated at reflux for 24 h with stirring. The reaction
mixture was concentrated to a small volume (5 mL) and
diluted with water (50 mL) and the agqueous layer was then
acidified with 5N hydrochloric acid (PH ~ 2). The aqueous
layer was extracted with ethyl acetate (2 x 50 mL), the

.15 organic layer was dried {(Na5804), and the solvent was

removed»on a rotary evaporator to give the pProduct as an.
oily residue. MS: m/z (M' + 1): 386

Additional compounds, shown below, were also prepared.



Reagent 0.25 mmsilica gel 60-F plates. Visualization was 25 acconplished

wth W Iight t Exenplified Conpounds Exanple |  Conpoundglj

ConpouRg dy353bpwWn bel ow, was prepared according to the Steps outlined

bel ow. 10 N% 2005 WO 02/38553 PCTLUSQO /42928 51 0 - PAONSAN92§ =0 Step
A Preparatlon of: C1L HOON,,,6 " H To a suspension of
4- (4- hydr oxyphenyl ) butyryl hydrazide (0-5 9, 2.58 nmmol) in isopropanol (5
m.) was added 3-chl oro- benzal dehyde (Al drich, 420 ng, 3 nmol), foll owed by
p tol uenesul phonic acid (25 ng)- The reaction mxture was 20 stirred at
roomtenperature for 20 h. A solid separates, which was filtered, washed
wi th isopropanol (0.25 nL), a4 i ed mﬁNglve the product as a solid. Ms:
mz (M- + 1) : 317 Additional c @ﬁﬁhm bel ow, were prepared by
substituting the appropriate benzaldehyd%)for .3-chl oro-




15 benzaldehyde HOOH REHS mz (M + 1) 3-Methyl phennyl 297 3 1E
Phenyl 283 10 May 2005 WO 02/38553 PCT/ US01/ 42928 52 2, 4- {@jmgyngg@ohenyl
319 . 2- Met hyl phenyl 297 3-net hoxyphenyl 313 Step B: Preparation of: Cl
HO 0 5W 053 sol ution of the Step A product (650 ny, PcHBHsmmzbis Exanpl e
1) in a. mxture of 5 nL of isoprogéanol, tetrahydrofuran, and acetic acid
(1:1:0.3) was added sodi um cyanoborohydrrde (1.25 g, 20 mmol ). The
reaction mxture 10 was strirred at roomtenperature:-for 30 h. Reaction
m xture was diluted with ethyl acetate (50 nL) and washed with water 2 x
75 nL) . The organic phase was dried (N&2S04) and concentrated to dryness
to give the product as syrup.. M5 mlz (M- + 1) : 319 15 Additional

conpounds, shown bel ow, were al'so preparfass; #fR Gri-N1;M R H
3-Methylphenyl 366
Phenyl . 352
2,4-Difluocrophenyl 388
2~Methyiphenyl . 366
|
3;Methoxyphenyl 382
5 Step E: Preparation of:

o)

To a soluticon of the Step D product [2- (3-chlorobenzyl)
10 -5-(3—(4—hydroxyphenyl)propyl)~4-n-propyitriazolin—3H-3 one]
(0.17 g, 0.45 mmol) in anhydrous DMF (5 mL) was added tert-
butyl brom01sobutyrate (0.70 gm, 3. 14 mmol) followed by
anhydrous KoCO3 (1.0 gm, powdered)i The reaction mixture

was stirred at 50 °C for 64 h. The.reactiOn mixture was
.15 diluted with water (30 mL) and extracted with ethyl acetate
' (2 x 25 mL). The‘ethyl acetate layver was dried (Nazsog) and

concentrated on a rotary evaporaor to give an'oily residue



RM: m~- (M -71) 3-4ethyl phenyl 299 Phenyl 285 10 May 2005 WD 02/ 38i 53
PCT/ US01/ 42928 53 2, 4-Difl uorophenyl, 321 2-Methyl phenyl 1239ay 200&t ho
phenyl 315 | Step C. Preparation of: CL ON NO HNH J 5 To a solution
of theW&¥F8F3product (400 ng, 1.26 mmol) in anhydr ouPCTHSO/BIM) was
added n-propylisocyanate (213 ng,32.52 mmol ). The reaction mi xture was
stirred for 16 h. Methanol (1: nL) was added to the reaction m xture and
‘the stirring was continued for an additional 30 min. The 10 sol vent was
removed on a rotary evaporator to give the product as an oily residue. M

Mz (Mghtch) wad04uAdditi . unds. -shown_bel ow, were al so prepared. d
HOO' < 6N, 10 Y N R REREEEEBA 0,81 100" fe o L8 ™ E 802 7

in.) eluting with ethyl acetate -hexane mixture (20-30%

v/v) to give the product as an oil. MS: m/z (M' + 1): 530

Additional compounds, shown below, were also prepared.

5
>
oA
~
T
I
- N O
R MS: m/z (M' + 1)
3-Methylphenyl 466
Phenyl 452
2,4-Difluorophenyl . ' 530
2-Methylphenyl 466
3-Methoxyphenyl
10 Step F:  Preparation of:

'2fROH - r_<:§l

The Step E product (180 mg) was treated a mixture of

triflourcacetic acid and dichloromethane (10 mL, 50% v/v)



3-Met hyl phenyl 384 Phenyl 370 10 May 2005 WD 02/385i 3 PCT/ USO1/ 42928 54

2,4-Difluorophenyl 406 2-Methyl phenyl 384 3-Metho 400 SLﬁPME@ZOOS
Prepara&%&g Qi 2- (3-chl orobenzyl)-5-(3-(4 :

hydr oxyphe §%7%ropyl)-4-n-propyltrLazoIin-3H—3-one: Clpcii@sorrdgN | N ) =0
5 The Step C product, fl-(4-(4-hydf8xyphenyl))butyryl-2-(3-

chl or obenzyl ) - 4- n- propyl carbazatel, (200 ng) was di ssolved in nethanol

(20 nL). To this solution was added solid potassium hydroxide (0.50 g)
and the reaction mxture was 10 heated at reflux for 24.h with stirring.

The reagtholt ;MY &Ha nc rated to.a small volunme (5 nL) and
diluted with Waterﬂéz 50 ni Clg‘nda?‘{ﬁ% E EXSBE MaFerr SRy ahet ackdteiked with

5N hydPEBRPERFETacintl (ke - rajidibe AGUEDUmdadAYRS gie a%%@%gd i th ethyl
i Na- _

acet at g,£2 i the 15 organic | ayer was dried . 4nd®t he
sol vent ma§§t?% QQEOBHEaaFOFHrQlévapyéat@Vztdkﬁivelohe4p209uct as an oily

residue. Maadaizibohkltcdhpod88sAdditional jcompounds, .shown bel ow, were al so
prepared. 10 May 2005 WO 02/ 385i ghé@f §§&f)”’42§’f§e also prepared. :

>|)OL |
OH .
R
Om.Nh
I
} - N o

Example R MS: m/z (M" + 1)
Numberx -
1(2) 3-Methylphenyl . 452
1(3} Phenyl : 438
1(4) 2, 4-Difluorophenyl ] 473
1(5) 2-Methylphenyl 452
i({e) : 3-Methoxyphenyl 468




I 51 r-R HO NN N 10 May 2005 WO 02/38553 PCT/ USO1/42928 56 R Ms: mZ +
3- Met hyl phenyl 366 Phenyl 352 2,4-Difluorophenyl 388 2- MethMapl206y| 366
3-thhq¥3§h§¥_1 382 5 Step E: Preparation of: 0 CL ONN N To a

sol uti on?df*Hé Step D product [2- {,3-chl orobenzyl) 10 PEI/(S91/42928

(4- hyd-roxyphenyl ) propyl) -4-n-propyltriazolin-3H3-Cne) (0-17 g, 0.45
nmml ) in anhydrous DMF (5 nL) was added tert- butyl bronoi sobutyrate (0.70
gm 3.14 mmol ) followed by anhydrous K2CO3 (1.0 gm powdered). The
reaction mxture was stirred at 50 OC for 64 h. The reaction m xture was
15 diluted with water (30 nL) and extracted with ethyl acetate (2 x 25 nL)
The ethyl acetate |layer was dried (Na2SO4) and concentrated on a rotary
evaporaor to give an oily residuxd@pMy22005 WD 02/38553 PCT/ US01/ 42928

Compound 2 (1)

The compound shown below was prepared as follows:

5
HGJ%)<O N—N
/ ;E=o
N
: I
Step A: Preparation of:
HO. '
\©\/\/l?\
- O/
10 To a cooled (0°C) solution of boron tribromide (50 g,

200 mmol) in CH;Clg (50 mL} was added a solution of methyl
4- (4-methoxyphenyl)butyrate (15.5 g, 74.4 mmol) in CH,Cl,
(100 mL) dropwise over one hour. After stirring for an

_ additional hour at 0°C, the reaction mixture was treated

15 with 1:1 CH3OH:CH>Cl; (120 mL) with cooling and stirred
overnight at ambient temperature. Concentration of the
mixture gave an oil which Was partitioned between ethyl
acetate (150 mL) and water (150 mL). The aqueous layer was
extracted with ethyl acetate (2 x 50 ml), and the combined

20 organic extracts washed with water (50 mlL), brine (50 mL),
‘dried (Na;804)}, then concentrated to give the desired phenol

as an oil. Cj3iHi403 (MW = 194.23); MS: m/z (M + 1) =195



57- which was further purified on a silica gel colum (1 cmx 7 in.)

eluting with ethyl acetate -hexane mxture (20-30% v/v) toi@ig2bde
product as an oil. Ms: mlz (Mr + 1) : 530 Additional conpounds,” shown

bel ow, W268833s0 prepared. 5 0 -R 0 NN | | )=0 R McriigofiMrg+ 1)

3- Met hyl phenyl 4 Phenyl 452 2, 4-D0iff | uor ophenyl 530 : 2- Mt hyl phenyl 466

3- met hoxyphenyl 10 Step F: Preparation of; 0 C1 Z-TAOH ~-N N N )-0 The Step
E product (180 ng) was treated a mixture of triflouroacetic acid and

di chl oronet hane (10 nmL, 50% v/v) 10 May 2005 WD 02/.38553 PCT/ US01/ 42928
with Stirring for 3 h. The solvent was renoved on a rotary evaporator and
the residue dried under high vacuumto give the title conpound as an oil.
M5: m Btebh-B+ Pyepa#d2iOnAddi:ti onal conpounds, shown bel ow, were a:lso
prepared. 5 '

The phenol from Step A (18.6 g, 96 mmol) was dissolved
in DMF (300 mL) and treéted with t-butyl 2—brémoisobutyrate
(50.mL, 288 mmol), powdered K,CO3 (53.0g, 384 mmol) and MgS04
(1.6 g, 96 mmol), and the resulting mixture heated at 75°C

10 overnight. After cooling to ambient:temperature, the
reaction mixture was decanted into iN aqueous'HC1 {300ml)
and extracted with diethyl ether (3 x 150ml) . The remaining
;olids from the decantation were washed several times with
diethyl ether. The diethyl ether extracts and washes were

15 combined and washed with 1N agueous HC1l (150ml), dried
(Na;S04), and concentrated to a dark oil. Purification by
flash chromaﬂography (gradient elution, hexanes to 95:5
hexanes:ethyl acetate) gave the desired ether ‘as an oil.
CigHzg05 (MW = 336.43); MS: m/z (M + 1) = 337

20 | |

Step C: Preéaration of:

S
- ; p Ve
. H

A solution of the ether'from Step B (21.3 g, 64 mmol)
in methanol (250 mL}) was treated with hydrazine hydrate

.25 (32.0 g, 650 mmol) and the mixture stirred overnight at
ambient temperature. The reaction mixture was concentrated
and the residue partitioned between ethyl acetate {250 mL)
~and water (100 mL). The aqueous laver was extracted with

e e et e



0 XII-OCHrR 0-01~-~N-N)-0 N Exanple RmZ ~(W+ Nunber 1(2)

3- Met hyl phenyl 452 1(3) Phenyl 438 1(4) 2,4-Dif|uorop4eny{0,@ég 0d4 5)

2- Met h(ynggg%l 452 1(6) 3-Metho e 1 468 10 May 2005 WO 0213 §

PCT/ US >3 59 Exanple 2 Conpound 2(1) The conpourRCEHSH2228] ow was
prepared as follows: H NN >~ 0% N Step A: Preparation of: HO "To a
cooled (O C solution of boron tribromde (50 g, 200 mol ).in CH2Cl12 (50
m.) was added a sol ution of nmethyl 4-(4-methoxyphenyl)butyrate (15.5 g,
74.4 mmol) in CH2Cl2 (100 ni) dropw se over one hour. After stirring for

an addithyanalcdiie a2 & God hig,)r 2a6ld Ahdl il S S AJLaled 15 with 101

CH30H: CH2C12 (120 nL) with cooling and sti g Jaifie
extracts washed with brine (100 mL), dried (Na,S04), and
concentrated to give the desired acylhydrazide as an oil.

CigHaaN20q (MW = 336.43); MS: m/z (M' + 1) = 337

Step D: Preparation of:
0
>|\J><0
o 0
Y
o AN

To a solution of the acylhydrazide from Step C (6.6 g,
10 - 19.6 mmol) in anhydrous THF (150 mL) was added methyl
isocyanate (1.51 mL, 25.5 mmol) in one portibn. The reaction
mixture was stirred overnight at ambient temperature, then
concentrated to give the desired acylsemicarbazate as an
0il. CyoHnN30s (MW = 393.49); MS: m/z (M' + 1) = 394
15 - The compounds shown below were also prepared by
substituting ‘an appropriate alkylisocyanate or

arylisocyanate for methylisocyanate.

oot

I=

20



overni ght at anbi ent terrperature. Concentration of the mixture gave an oi |

whi ch was partitioned between ethyl acetate (150 nL) and W%&ﬁ v
The a sigk@gyer was extracted with ethyl acetate (2 x 50 § and the
conbi ned 20 organic extracts vvashe{c'i with water (50 nli) PAEYISYe/4eB08 nl),
dried (Na2SO4), then concentrated b give the desired phenol as an Q1.
Cl I H1403 (MNV 194-23); M. mlz Re + 1) =195 10 May 2005 WD 02/ 38553

PCT/ US01/ 42928 60 Step B: Preparation of: 0 >0 0 5 0 The phenol from
Step A (18.6 g, 96 mmvl) was dissolved in DM (300 nL) and treated with
t-butyl 2-br6noi sobutyrate (50 nL, 288 mmol ), powdered K2CO3 (53.0g, 384
nmmol ) and MySO4—(1. 6 g, 96 mol ) and the_resulting m xture heated at

75'C 10 overnight Af t Br cooling tq i emtz @énpeﬂatLre, the reaction
m xture wags c1ecameu}_3L %F Hagteoys—-HEE—{-300+w+-) extracted with -
di et hyl ether (3, E% ) The remdini ng s%??ds fron1the decantati on were
washed sevieral tinmes with diethyl jether. The diethyl jether extracts and
washes werle—35-conbined-—and washediwith | N aqueous HCl (150m ), dried
(Na2SO4), jand conc@ntr&E%d to a dafk oil. PtR2fication by ,flash
chr omat ogrjaphy (gradi ent el ution, %exanes to 95:5 hexanes:ethyl acetate)
gave the desired ether _as an oil. [Cl19H2805 MWV = 336.43); M5 mz (M + 1)
337 20 . n-Butyl 436
n-Pentyl | 450
n-Hexyl 464
2,4-Dimethoxybenzyl 530
2,4, 6-Trimethoxybenzyl 664
Aliyl

Step E: Preparation of

HO&D\@\/\)E;Lo

To a solution of the acylsemicarbazide from Step D in
-methanol (175 mlL)} was added solid potassium hydroxide {13 g,
231 mmol) and the reaction mixture heated at reflux for 48
| 10 hours. After cooling to ambient temperature, the reaction
mixture was diluted with water (50 mL1l) and methylene
chloride (200 mL), then acidified to pH 2 with 5N

1



Step C. Preparation of: O j NINH H A solution of the ether fromStep B
(21.8 g, 64 mmol) in nmethanol (250 nm.) was treated w th hydtaiiap@00ydr at e
25 (32.WoQz/382Q mmol) and the mixture stirred overnight at anbient
tenmperature. The reaction mxture was concentrated andPERESPEE R e
partitioned between ethyl acetate (250 nL) water (100 niL). The aqueous

| ayer was extracted with 10 May 2005 WO 02138553 PCT/ US01/ 42928 63 et hyl
acetate (2 X 100 nmL), and the conbined organic extracts washed with brine
(100 nL) , dried (Na2S04), and concentrated to give the desired

acyl hydmimehhsrm atid. ‘Me&dﬂ:é\dﬁ%](d‘gd@r-m%?sﬁ Adracd® Wen (M + 1) 337
5 Step D %gratlon ég HN~' To a solution of the acyl hydrazi de
from StEp f % Griow %9‘26‘419761’17)1 rﬁmﬁ@w&rmqamp mytoastadded

met hyl WQ_SLE@W{@( 5¢ 1) Qn The.reaction

m xture was sti rrec‘IA;Llot\l:;%r‘\%gehlt2 (afs e;mrﬁ‘r{?l erlljtrql eme)(grggt ur)é dﬁfe d concentrated to
glve1%#NQE%&#edaady¢sanener@aeétangxam e | de$320d48 10BLH- 6 MMhond93. 49)

MS: g Z, oé@ & ounds shown bel ow were al so prepared by
substltu |ng an appgﬁé%’r‘ e féﬁat ¥S5r m/z (M° + 1) = 320

The compounds llsted below were also prepared by this

cyclization procedure.

R MS: m/z (M+l)

Ethyl 334
n-Propyl 348
;n-Butyl ' 362
‘n—Pentyl 376
n-Hexyl 390
2,4-Dimethoxybenzyl 456
2,4,6-Trimethoxybenzyi . 580
Allvyl

10
Step F: Preparation of:
/\§o

I

15



arylisocyanate for nethylisocyanate. 0 0, ON ~N YO HHN~ R 20 10 May

2005 WD 02/38553 PCT/ US01/42928 62 R Ms: mzZ (M + 1)
422  maBuhiEss436 n-ilentyl 450 n-Hexyl 464 2,4~ ~ne¥@@~ 0”§9§F~~yl 530
-i-,~4,6-Trimet hoxyben7yl 664 -Allgl Step E: Preparation é? To a |

solution of the acyl sem carbazide fromStep D in nethano
added solid Potassi um hydroxide (13 g,

heat ed at
~reaction

10

(1 mL) and the reaction mixture stirred at room temperature
for 18 hours. After concentration to remove méthanol, the
0il was dissolved in ethyl acetate (125 mL), Qashed with
water (50ml), saturated agueous NaHCO3 (50ml),‘and {brine

50ml). The organic layer was dried (Na;S0,) ana ccncentrated

reflux for 48 10 hours.

EthyMa§Q§09-Propyl

(175 L) was

231 mmol ) and the reaction m xture

to give the methyl ester as a solid.

333.39); MS: m/z (M" + 1) = 334

Ci7Hz3N30; (MW =

After cooling to anbient tenperature, the !
m xture was diluted with water (50 nLl) and nethylene chloride
(200 nl), tHerm axdbitfien oD e 2tmidtoBiMde MayoR096ep VB 02/ 38553

methanol (150 ml) was added concentrated sulfuric acid

The compounds listed below were also prepared by Fisher

‘esterification of the appropriate carboxylic acids above.

‘H
RSP K
. i
: N 0
R
| Example R MS: m/z (M + 1)
Number '
2(2) Ethyl 348
2(3) n-Propyl 362
2(4) n-Butyl 376
2(5) n-Pentyl 350
2(6) n-Hexyl 404
2{7} 2, 4-Dimethoxybenzyl 470




|

wi th vWgig

mz (Mr + 1)

PCT/ US01/ 42928 63 hydrochloric acid. The aqueous | ayer was extracted with

nmet hyl ene chloride (2x40 nmL) . The conbi ned organic ext ract { maE580 gashed

WalPh2 g€y M), brine (75 nmi), dried (Na2SO4), and concent ated to
gi ve the d%S|red triazolinone 5 asan oil. Cl6H21IN3O4 (RAVLSHEG He) ; Wb, :

320 The conpounds I'isted bel ow were al so prepared by this

cyclization procedure. O OHH ~~NNO NRM: mz (M) Ethyl 334

456

i0

15

20

Trimethoxybenzyl

2(9) 211yl

Example 3
Compound 3{1)

o}
Ho’ﬁ>x:o ?—N \
N)£=o
|
Step A: Preparation of:

I?)qu /P

To a solution of the methyl ester, specifically
Compound 2 (1) (100 mg, 0.29 mmol) in DMF (2 mL), was added
3,4,5-trimethoxybenzyl chloride (129 mg, 0.6 mmol) and
powdered potassium carbonate (350 mg, 2.53 mmol) and the
Yesulting mixture heated at 45 °C for 24 hours. After

cooling to ambient temperature, the reaction mixture was

‘diluted with water (10 mL) and extracted w1th ethyl acetate

{3 x3 mL). The combined organic extracts were concentrated
to an oil whlch was purified by flash chromatography
{(gradient elution, l 4 ethyl acetate:hexanes to 4:1 ethyl
acetate:hexanes) to give the desired product as an oil.

Crﬁhﬂiﬁb_(mw = 513.60); MS: m/z (M + 1) = 514

. n-Propyl 348 n-Butyl 362 n-Pentyl 376 n-Hexyl 390 2, 4-D nmet hoxybenzyl
2,4, 6-Trinethoxybenzyl 590 Allyl 10 Step F. Preparation of:
15 10 May 20@8} 2,4,6- . 604

O H NN



WO 02/ 38553 64 PCT/USO /42928 To a solution of the triazolinone from Step

E in nethanol (150 nL) was added concentrated sul furic aCiﬂ)-lﬁ%F%ds and the
reactiop flyiyre stirred at roomtenperature for 18 hoPurs Aft e ,
concentration to renove methanol, &pe 5 oil was di ssolRfFdUTH-E1Ry| acetate
(125 nL), washed with water (50m ), saturated aqueous NaHC03 (50m),, and
(brine 50m ). The organic |ayer was dried (Na2SO4) and crncentrated to
give the methyl ester as a solid. C17H23N304 (MW 333-39); Ms: mz (W+ 1) =
334 10 The conpounds |isted bel ow were al so prepared by- Fi sher
esterificatTia obmpbendpplopeedt Betatbaeyd @130 dsepboed v -1-0 ~H 0 -N
N>%)N amﬂeFQMirﬂngr+l Number 2(2) Ethyl 34 -(3) n-Pr~~P-y
%?t%Q% of

362 rf - BeReyhy 3503 2¢6) LRoRex s 1894 apprapmi@schoxybenzyl 470 10
May 2Q9§kyﬁﬁ&ﬂ§é§§i§§ E5%7£§£Lé48%2§,4,S—trimethoxybenzyl |
chloride. |
5
jfx .
\Q\/\/QNLO
| | I
R MS: m/z (M° + 1)
3, 5-Dimethoxyphenyl 484
4-Biphenyl 500
3-Chlorophény1 458
3-Chloro-4-methylphenyl _ 472
Bis-trifluoromethylphenyl 560
3,4-Diflourophenyl . 460
3—Phenoxypheny1 ' 516
4-Isopropylphenyl ' . 468
3-trif15uromethoxyphenyl . 508
4-Methoxyphenyl I 454
4-Trifluoromethoxyphenyl _ 508
4-Methyléu1phonylphenyl — 502
3-{triflouromethylthio)phenyl B 524
4-Ethylphenyl 452
3,4-Dimethylphenyl 452
4-tert-Butylphenyl 480
2-Naphthyl -_ 474
3-Methylphenyl T 438
Phenmethyl 438
3-(5-Chloro)benzothiophene 515
4-Methylphenyl 438




6.5 2(8) 2,4,6- 604 Trimethoxybenzyl Allyl Exanple 3 Conpound 3(l) O-

*IN, 0, lio, NO 5 Step A Prepar?tiorlof100Cb0 ~éi£-hJﬂ%M?gZ%HD Tooa ,
sol uti nmet hyl ester, specifically npoun
9 zmol") O 513%!\; (2 mL) , was added _J,4,5-trinet hoxybenE?T(/U)‘éWI"B?flsde (129

ng, 0.6 nnDI) and powdered potassfﬂn1carbonate (350 ng, 2.53 mmol) and the
resulting mxture heated at 45 "'C for 24 hours. After cooling to anbient
tenperature, the reaction mxture was 15 diluted with water (10 nL) and
extracted with ethyl acetate (3 x 3 nmL). The conblpgd organic extracts

wer e coWncentratE,ds -1 Df BRloBbph¥R, Th WasS purified by, d4astt chronat ogr aphy
(gradie ution 1:-4 ethyl acetate:hexanes to 4:1 ethyl acgtate: hexgnes)
to give the desﬁr@ﬁlﬁﬁ@@ﬁ@Ph@@yan oil. 20 C27H35N§EQ(ANV— 513-60); Ms: miz

W+ 1) |

orophery ‘ 495
Phenyl 424
3,5-Dimethylphenyl . 452
4-Chloxrophenyl 458
Step B: Preparation of:
O—.

HUJ%><O\[::1\/f\V/ETN '
' ! _
TAO P

A solution of the methyl ester from Step A (125 mg,
0.24 mmol) in methanol (3 mL) was treated with 5N agqueous
NaOH {0.30 mlL) and the mixture stirred overnight at ambient
temperature.’' After concentration to dryness, the residue was
10 dissolved in water (5 mL), the solution acidified to PH 3
with concentrated hydrochloric acid, then extracted into
methylene chloride (3x2 mL). The combined organic extracts
were dried by eluting through a cartridge packed with
- diatomaceous earth, then concentrated to provide the
15 carboxylic acid as a waxy solid. C26H33N307 (MW = 499.57); MS:
m/z (M + 1) = 500
The coméounds listed below were also prépared by

hydrolysis of appropriate methyl ester listed above.

20




The conpounds |isted bel ow were al so prepared by al kyl ati on of
N-met hyl tri azol i none using appropriate alkylhalides in thetpMage00§
3, 4, 5- tWoM@BkSxybenzyl chloride. 5 R 0 0 N R M in/ zMidsollzos
3, 5- Di net hoxyphenyl 484 4-Bi phenyl &00 3-Chl orophenyl 458
3- Chl or o- 4- net hyl phenyl 472 Bis-trifluoronethyl phenyl 560
3,4-Di fl ourophenyl 460 3-Phenoxyphenyl 516 4-1sopropyl phenyl 468
3-triflouromet hoxyphenyl 508 4-Met hox-yphenyl 454 4-Trifl uoronet hoxyphenyl
508 4- Met hyl sul phonyl phenyl 502 3-(triflouronethylthio)phenyl 524
4- Et hyl phenyl 452 3, 4-Di net hyl phenyl 452 4-tert-Butyl phenyl 480
2- Napht hyl 474 3- Met hyl phenyl 438 Phennet hyl 438
3- (5- Chl opo) henzot hi gphene 515 438 .
Example R MS: m/z{M'+1)
Number
3(2) 3,5-Dimethoxyphenyl 470
3(3) 4-Biphenyl 486
3(4) 3—Chlorophenyl 444
3(5) 3—Ch_loro—4-methy1pheny1 458
3(6) 2,4-Diflouromethylphenyl 546
3(7) 3, 4-Difluorophenyl 446
3(8) 3-Phenoxyphenyl 502
3{9) - 4-Isopropylphenyl . 452
3{(10} ' 3-triflouromethoxyphenyl | 494
3(11) 4-Methoxyphenyl 440
3{12) 4-Trifivoromethoxy 494
3(13) 4-Methylsulphonylphenyl 488
3(14) 3~(triflouromethylthio)phenyl 510
3(15) 4-Ethylphenyl 438




10 May 2005 WO 02/38553 PCT/ US01/ 42928 67 3,5-Difluorophenyl 460
3-Trifluorophenyl 492 3, 4-Dichl orophenyl 493 Phenyl 424 10-May 2005
3, 5- Di net hyl phen~-1- 452 4-Chl orophenyl - 458 Step B: Preparation o f: O-
01 -N WMO0B&59, '/o 5 A solution of the nethyl ester ¥omousesepsA (125
ng, 0.24 nol) in nethanol (3 nL) 4Ras treated with 5N agueous NaCH (0.30
m.) and the m xture stirred overnight at anbient tenperature. After
concentration to dryness, the residue was 10 dissolved in water (5 nL), the
solution acidified to pH 3 wth concentrated hydrochloric acid, then

ext r act edrnto—nethytene—<chtor+tde—Q2rk)—Fhe—conbirred—organi-e—extyact s
were dried by eluting through a cartridge packed with diatonaceous garth,
then concent Batigd tofprovi dg, he T GarRMSHJ L aci d s a wagygsol i a.
C26H33N30y (MW = 499|/57) Ms: mz (M+r"+ 1) 500 The conpounds [isted pel ow
were al so| prepared by hydrolysis of appropriate nethyl ester |isted|above.

3{17) 4-tert-Butylphenyl 466

3(18) 2-Naphthyl 460

3(19) 3-Methylphenyl 424

i 3(20) Phenmethyl ' 424

3121) 3- (5-Chloro)benzothiophene 501

3(22) 4-Methylphenyl 424

3(23) 3,5-Difluorophenyl 446

3(24) 3-Trifluorophenyl 478

3(25) 3, 4-Dichlorophenyl 479

3(26) Phenyl : 410

3(27) - 3,5-Dimethylphenyl 438

3(28) : 4-Chlorophenyl ' 444




101 0 20 10 May 2005 WD 02/38553 PCT/USO /42928 68 Exanple R Ms: MZ
) Nunber 3(2) 3,5-Di nmet hoxyphenyl 470 4-Biphenyl 486 1 Ky 2005

R1

(W

3- Chl owapdreryds 444 3- Chl or o- 4- net hyl phei ~y-1 458 -(6)

2, 4-Di f I our omet hyl phenyl 546 3(7) 5@, 4- Di f1 uor ophenyl = 446"/ U{1gp928
3-
3

Phenoxyphenyl 502 4-1sopropyl phenyl 452 3(10)
-triflouronethoxypheiiy-1 494 3(11) 47Met hoxyphenyl 440 3(12)

4-Trifluoronmet hoxy 494 3(13) 4-nethyl sul phonyl phenyl 488 3(14)
3-(trif:Louronethyl ~thio)ph,~, ,yl 510 4-Ethyl phenyl 10 May 2005 WO
02/ 38553 PCT/ USQ /42928 69 3(16) 3, 4-Di nethyl phenyl 438

Example 4
Compound 4(1)

_ ci
0
o
HO I}J-—N
)ﬁo X
L
5 Step A- Preparation of:

Ci

L

To a solution of Compound 2(2) {100 mg, Q.28 mmol) in
| DMF (2 mL), was added m~chlorcbenzyl bromide (119 mg, 0.58
10 mmol) and powdered potassiﬁm carbonate (350 mg, 2.53 mmol)
and the resulting mixture heated at 45 °C for 24 hours.
After cooling to ambient temperature, the reaction mixture
was diluted with water (10 mL) and extracted with ethyl
acetate (3 x 3 mL). The combined organic extracts were
g ;5 concentrated to an oil which was purified by flash
chromatography (gradient elution, 1:4 ethyl acetate:hexanes
to 4:1 ethyl acetate:hexanes) to give the desired product as
an oil. CysHagClN3O4 (MW = 471.98); MS: m/z (M'. + 1) = 473.
The compounds listed below were also prep;red by
20 alkylation of Compound 2(2) using the appropriate
alkylhalide in the place of m-chlorobenzyl bromide.



3(17) 4-tert-Butyl phenyl 466 3(18) 2-Naphthyl 460 3(19) 3- N@thylphenyl
424 3(20) Phennethyl 424 3(21) 3-(5-Ch|oro)benzothiaphen$dﬁﬁb

4- Met hyl phenyl 424 3123) 3,5-Difluorophenyl 446 3(24) 3-Tri uorophenyl
478 3WEENY3834- Di chl or ophenyl 479 3(26) Phenyl 410 3@PZTjuso1/42928

3, 5- Di net hyl phenyl 438 3(28) 4-ChlFbrophenyl 444 10 May 2005 WD 02138553
PCT/ US01/ 42928 70 Exanple 4 Conpound 4(1) cIl 01 NN 5 Step A
Preparation of: ¢cI NN 11 O-N ~1 0 TO a solution of Conpound 2 (2) (100
ng, 0.. 28 mol) in DW (2 nL), was added m chl or obenzyl brom de ('119
ng, 0.58 1 0 mmol) and powdered potassium carbonate (350 ng, 2.53 mmol)

[ o
§

|
|
|
N—N |
|
\
\
|
|

R MS: m/z (M + 1)

n-propyl
3-chlorophenyl 472
3—methylp£eny1 452
Phenyl 438

2,4-difluorophenyl

3-trifluoromethylphenyl 506

4 -methylphenyl . 452

Z2-methylphenvl

3-nitrophenyl

4-carboxyphenyl

2-phenylethyl

3,5~difluorophenyl 474




and the resulting m xture heated at 45 OC for 24 hours. After cooling to

anbi ent tenperature, the reaction mxture was diluted with d\/ﬁte 6%0 m)
and exgrgméﬁgvﬁnth ethyl acetate (3 x 3 nL) . The conblned org nlc-
extracts *15 concentrated to an, 0|I whi ch was puki fiRd/¥8P1#42928| gsh
chromat ography (gradient elution, 124 et hyl acetate: hexanes to 4:1 ethyl
acetate: hexanes) to give the deS|red product as an O l- C25H30CI N304 ( MV
= 472.99); M5 mz (9',+ 1) = 473. The conpounds |isted bel ow were al so
prepared by 20 alkylatlon of Cbnpound 2 (2) usrng t he approprlate
al kyl hall{i de Tn the plrace of mcnforopenzyf—bromde—16—Mvay—2605 WO
02/ 38-533 _PCT/US01/42928 71 0 Ir- R ~100 NN R nms: ml z (Wj+ n-propyl
3-chl orgphenyl 472 3-pethdiphenyl 452 phenyl 438 2, 4-di fl dor ophenyl
3-triflygoronet hyl phenyl 506 4-nmethyl phenyl 452 2-met hyl phenyl
3-nitropghenyl 4-carboxyphenyl 2-phenyl gt hyl 3, 5-difluorophenyl 474 10
May 2003 4-pyridyl '

3-pyridyl

2~gquinolinoyl 489

6- (4-methoxy-2-
trifluoromethyl)quinolinoyl

3~{(5-chloro)benzo[b]lthienyl

4-tert-butylphenyl 494

B-naphthyl | 488

o-methylbenzyl

3, 5-dimethylphenyl

2,6-dichlorophenyl

3~cyanophenyl 463

5-(6-chloro)piperonyl

4-cyanophenyl 7 463

5-piperonyl 482

' 3-trifluoromethoxyphenyl . 522




WD 02/ 38553 PCT/USO /42928 72 2-pyridyl 4-pyridyl 3-pyridyl

2- qui nol i noyl 489 6-(4-nethoxy-2- trifluoromethyl)quinolinoydmay 2005
3-(5-chl oro) benzo[ bl t hi enyl 4-tert-butyl phenyl 494 P-naphthyl 488

a- met hyYB&#38%3 3 5-di net Yl phenyl 2, 6-di chl or ophenyl . pc3vuspanopieny| 463
5- (6-chl oro) pi peron'yl 4-cyanopherdyl 463 5-piperonyl 482

3-trifluoronet hoxyphenyl 522 10 May 2005 WO 02/38i-53 PCT/ US01/ 42928 73
bis-2,4-trifluoronethyl phenyl Cycl ohexyl 4-ethyl phenyl

3,4-diinethyl phenyl 466 4-trifluoronethylthiophenyl | -4-isopropyl phenyl
480 bis-2,4-trifluoromethylphenyl
Cyclohexyl

4-ethylphenyl

3,4-dimethylphenyl 466

4—triflqoromethylthiophenyl

4-isopropylphenyl 480
4—methoxyphenyl 466
4-trifluoromethoxyphenyl 522
3,4-dichlorophenyl 507

4-chlorophenyl

3,4-difluorophenyl 474

4-methylsulfonylphenyl

2-methoxyphenyl

.3,5-dimethoxyphenyl 498

3,4,5-trimethoxyphenyl 528

4-tert-pentylphenyl




met hoxyphenyl- 466 4-triflu' oronet hoxyphenyl 522 4 c¢c lor YJ F
4-di chl "rophenyl 507 -'chlorophenyl 3, 4-difluorophenyl {4fay 2005
met hlosgalskagy! phei ~y-1  2- met hoxyphenyl 3,5-dinetho§é henél 498
,4,5-trimet hoxypheiiY-1 ~528 4-tgrt-pentyl phenyl 10 USBBH28\0 02/ 38553
4 PCT/USQ /42928 2-(6-nethyl)naphthyl 502 2-naphthoyl 516
5-(tert-butyl)1, 2, 4-oxadi "azol 486 3-yl 3-nethVl-4-net hoxyphenyl 482
4- benzyl oxyphenyl 544 3-chl oro- 4- net hyl phen-yl 487 . 3-phenoxyphenyl 530
4- acet am dophenyl 495 4-trifluoronethyl phenyl 506 p-b.iphenyl 514

~ ON

4
3
4
3
7

3, 5-di net hyl i sbxe&otetihyl) nedfikhySt ep B: [Preparalisgg of ci
2-naphthoyl : 516
5-(tert—buty1)1,2,4~oxadiazol- : 486

3-y1 '

3—methyl—4—methoxypheny1 482
4-benzyloxypheﬁy1 | 544
3-chloro-4-methylphenyl 487
; 3~phenoxypﬁen&l 53Q
4-acetamidophenyl ‘ 495
4-trifluoromethylphenyl - 506
p-biphenyl . 514
3,5—dimethy1isoxazol~4—yl 457

Step B: Preparation of

Ct

o
N

5 A solution of the product (125 mg, 0.24 mmol) from Step
A in methanol (3 mL) was treated with 5N agqueous NaOH (0.30



| 5 A solution of the product (125 ng, 0.24 mmol) from Step A in nethanol
(3 m) was treated with 5N aqueous NaOH (0.30 10 May 2005 -wgmggba§§i3
PCT/ US ﬂgﬂ;B 75 M) and the mi xture stirred overnight at anbi ent
tenperature, “Ater concentration tz dryness, the resi dRETHESV4H¥2&s0l ved in
water (5 nmL), the solution acidifi sd to pH 3 with concentrated

hydrochl oric acid, then extracted into .5 nethylene chloride (3 x 2 nL).
The conbi ned organic extracts were dried by eluting through a cartridge
packed with diatomaceous earth, then concentrated to provide the

car boxyili)c sawi ¢thas md M@y Selirted GREHBINBR7atMAD &AL 96) M5 mz (M + 1)
458. 10 The conpounds listed bel ow were al so prepared by hydrolysis of
appropFi RENAAURA- adtter rrycentzpiden to Brunpse. RthB: residumuwber + 1)

g(i)dPFFﬁgfgéﬁéﬁé%'%?@%Ehggfgﬁ ¥L3§%§§?§§ﬁkﬁ§29?¥g§§2é ?§5§Hn§thy|pheny|
438 4@gyhgcwgpﬁpmgagn¢|hyarwaylaaaﬁ aWb302tR8q, 5&tP€E&H&CLﬁé£928 76
.5 methylene chloride (3 x 2 mL). The combined organic extracts -
were dried by eluting through a cartridge packed with
diatomaceous earth, then concentrated to provide the
carboxylic acid as a waxy solid. C26H33N307 (MW = 457.96); MS
. om/z (M" + 1) = 458.
10 The compounds listed below were also prepared by

hydrolysis of appropriate methyl ester listed above.

Example . R _ MS: m/z
Number ' (M* + 1)
102 | n-propyl
4(3) : 3-methylphenyl . 438
a{4) phenyl 424
4(5) ' 2,4—dif;udrophenyl
e 3-trifluoromethyiphenyl 492
4(7) | 4-methylphenyl 438
4(8} | ' 2-methylphenyl




4(9) 3-nitrophenyl 4(10) 4-carbo pheny.1 4(11) 2-phenylethyl 4(12)

3, 5-di fl uorophenyl 460 4(13) 2-pyridyl 4(14) 4-pyridyl 4(ﬂﬁmay§0mpyridyl
4(16) 2-~ =nojjn~oyj 4-75 4(17) 6-(4-nethox-y-2-

trif|u6¥%ﬂ7é%8ﬁ94)qui nol i noyl 4(18) 3-(5- chlor:y)ben7d bitiseRhemyl 5-15

4-tect-butyl phe 71 480 4(20) P-napghthyl 474 4(21) a-methyl benzyl 4(22)
3, 5-di net hyl phenyj 4(23) 2, 6-di chl orophenyl - 4(24) 3-cyanophenyl 449 10

May 2005 WO 02/385S3 PCT/ US01/42928 77 (2 -5) 5-(6-chloro)piperonyl 4(26)
4- cyanophenyl 449 --T(2 -7) 5-piperonyl 46-8 -8)

- 3- tri ffluoromet hoxyptrenyt—568—4(29)—bt+s—24—++r+fdue-ronet-hyl phenyl 4(30)
Cyclohgxyl --T(31-1) 4-ethyl phenyl --T-(32) 314-diﬁethy|pheny 452 4(33)

4-trifliuordndhyl tihi ophenyl 3-nitrophenyl

4 (10) d-carboxyphenyl

4{11) Z2-phenylethyl

4{12) 3,5—§ifluorophenyl 460
4(13) | Z2-pyridyl

4(14) d-pyridyl

4(15) B—py;idyl

4(16) 2-quinolinoyl 475
4{17) ‘ 6- (4-methoxy-2-

trifluoromethyl)quinolinoyl

4(18) 3—(Sjchloro)benzo{b]thiophenyl 515
4(19) 4-tert~butyl§henyl 480
4(20) f-naphthyl , 474
4(21) | o-methylbenzyl

4(22) | 3, 5—d’imeti’1ylphé11y1
2 @3 [ 2, 6-dichiorophenyl

4(24) 3-cyanophenyl 449




4(34) 4-isopropyl phenyl 466 4(35) 4-nethoxyphenyl 454 4(36)

4-trifluoronet hoxyphenyl 508 4(37) 3,4-dichloropheiiy-I 49ﬁ)Mﬁ 3805

4-chl org Bh%§¥% 4(39) 3, 4-difluorophenyl 4(40) 4-methyl ﬁtﬁgnyjphenyl 10
May 2005 7/ 38553 78 PCT/ USOl / 42928 4(41) 2-nethoxy§ PIAZAE% 2y

3, 5-di net hoxyphenyl 484 4(43) 3,4, 5-trinmethoxyphenyl 514 4(44)

4-tert-pentyl phenyl 4(45) 2-(6-nethyl)napht-hyl 488 4(46) 2-naphthoyl 502

4(47) 5-(tert-butyl)1, 2, 4-oxadi azol -3- 472 Yl 4(48)

3- et hyl - 4- net hox- yphenyl 468 4(49) 4- benzyl oxyphenyl 530 4(50)

3-chl or ¢- 4- met hyl ppenyl 473 4(51) 3-phenoxyphenyl 316 4(52)
4- acet afp-dophenyH—U81t —4(53)—4-trifluoronmet hyl phenyl| 492 4(54) p- bi phenyl
500 3, 54{di | i sbxazol - {4~ ohkone) MBET@OEL WD 07/ 38- 5, 53 PECT/ US01/ 42928
79 Exafgple 5 |

4 (26} : 4 -cyanophenyl 449

4(27) S-piperonyl - 468

4(28) 3—trif;uoromethoxyphenyl 508

4(29) bis-2,4-trifluoromethylphenyl

4(30) _ Cyclohexyl

4 {31} 4-ethylphenyl

4(32) 3,4-dimethylphenyl 452

4(33) -‘ 4-trifluoromethylthiophenyl

_4(34) ' 4-isopropylphenyl 466

4(35) _' i-methoxyphenyl 454

4{36) 4—trifluoromethoxyphenyl. 508

4{(37) 3,4—dichloropheny; . 493

4(38) 4-chlorophenyl

4(39) _ 3,4-difluorophenyl | 260

4‘40) 4—meth§1sulfony1pheny1




Conmpound 5(1) 0 O NN >-0 "~N 5 Step A: Preparation of 0 >Ao 0 N-N>-~o

N To a solution of triazolinone, Conpound---2(3) (0.4 nnnlhjmangagydrous
" DnF (2 nL), was added the 2-brononet hyl - naphthal ene- (0.8 nmol), foll owed
by ani¥rta@gssk2C03 (500 My, -powdered) The reacti on waBCHUBW282$ at 40 to
45 OC for 18 h., The reaction m ¥fure was diluted with water (20 nL) and
15 extracted with ethylacetate (3 x 20 nL). The conmbined arganic |ayer was
dried (Na2SO4) and concentrated to give an oily residue. The crude was
further purlfled on pre- packed silica colunn ( Bi ot age, Cpad 3) eluting

w t h ethyt—acetatie=—hexanemxture-to grre—the—proguct—Ms—z (M + 1) =
502. 20 The conpounds bel ow were al so prepared by 4al kylation ¢f Conpound
2(3) us$ing@ppropyiate al kyd-haldmdssphenie place of g
2- br onpnet hyl napht hal ene. 10 May 2005 WD 02/ 38553 PCT/ US01/ 4928 80 O
>A0

442} 3, 5-dimethoxyphenyl 484

4(43) 3,4,5-trimethoxyphenyl - ' 514

4(44) 4d-tert-pentylphenyl

4 {45) 2- (6-methyl)naphthyl 488

4(46) 2-naphthoyl 502

4(47) 5-(tert-butyl)l,2, 4-oxadiazol-3- 472

vl

4{48) 3-methyl-4-methoxyphenyl 468

4(49) 4-benzyloxyrhenyl 530

4(50) 3-chloro-4-methylphenyl 473

4(51) _ 3-phenoxyphenyl 516

4(52) ' 4-acetamidophenyl 481

4(53) 4-trifluoromethylphenyl = | 492

4(54) p-biphenyl 500

4({55) 3,5-dimethylisoxazol~4~yl 443




J-R)-

)-0o NRms: mlz (mt + 1) n-ethyl 404 3-chl orophenyl 486

3 hyl phenyl 466 Phenyl 452 2,4-difl uorophenyl 488 av 2005
3- fl uor onet hyl phenyl 520 4-net hyl phenyl 466 2- nethylpheny“ X

3- r opOenysssn97 4- car boxyphenyl 496 2-phenyl net hyl 4p6r/ysor42928

3, 5-di fl uorophenyl 488 2-pyridyl 448 4-pyridyl 443 3-pyri yﬂ 443

2-qui nol i noyl 503 6-(4-nmethoxy-2- 601 trifluoronethyl)quinolinoyl
3-(5-chl oro)benzo[ bl t hi enyl 543 4-tert-butyl phenyl 508 P-naphthyl 502
( X- nmet hyl benzyl 466 3, 5-di nmet hyl phenyl 480 2, 6-di chl orophenyl 521
3-cyanophenyl 477 10 May 2005

- et
tri
nit
5-

Example 5

Compound 5(1)

10 To a solution of triazolinone, Compound-2(3) (0.4 mmol )
in anhydrous‘DMF {2 mL), was added the 2-bromomethyl-
naphthalene (0.8 mmol), followed by anhydrous K,CO:; (500 mg,
powdered). The reactign was strirred at 40 to 45 °C for 18
h. The reactipn mixture waé diluted with water (20 mL) and

15 extracted with ethylacetate (3 x 20 mL). The combined

organlc layer was dried (NajSO4) and concentrated to give an

0ily residue. The crude was further purified on pre-packed
silica column (Biotage, Quad 3) eluting with ethyl-adetaten
hexane mixture to give the product. MS: m/z (M' +‘1)'= 502.

20 '~ The compounds below were also prepared by alkylation of
Compound 2(3) using appropriate alkylhalides in the place of |
2-bromomethylnaphthalene.



WO 02/ 38553 PCT/ USO /42928 81 5-(6-chl oro)pi peronyl 531 4-cyanaphenyl 477
5- pi peronyl 496 3-trifl uoronet hoxyphenyl 536 Bis-2,4-trif|§9w@g%baylphenyl
588 Cycl ohexyl 458 4-ethyl phenyl 480 3, 4-di net hyl phenyl 480
4-tri fwooresses hyl t hi ophenyl 552 4-isopropyl phenyl 494 péymsbhioxyphenyl 482
4-trifluoronmet hoxyphenyl - 536 3, 4-8i chl orophenyl 521 4-chl orophenyl 486
3, 4-di fl uorophenyl .488 4-nethyl sul fonyl phenyl 530 2-net hoxyphenyl 482
. 3, 5-di met hoxyphenyl 512 3, 4,5-trinethoxyphenyl 542 4-tert-pentyl phenyl
522 2-(6-nethyl)naphthyl 516 2-napht hoyl 530 :
5-(tert-butyl)1, 2, 4-oxadi azol --3--yl 500 Step B: Preparation of: 0 OHA N

>-0 10 May 2005 :XJL P
o]

o N_J“R
T::]\/“\/£W>=°
LI
R uS: m/z (M +‘1)
n-ethyl 404
3~chlorophenyl 486
3-methylphenyl 466
Phenyl 452
2,4-difluorophenyl | 488
J-trifluocromethylphenyl 520
4-methylphenyl 466
2-methylphenyl 466
3-nitrophenyl 497
4-carboxyphenyl 496
2—phenylmethy1' , | 466
3,5—dif1uoropheny1 488
2-pyridyl 443
4-pyridyl ' 443
3-pyridyl 443
2-guinolinoyl R 503
6- (4-methoxy-2- 601
trifluoromethyl)quinolinoyl |
3-(5-chloro)benzo[b] thienyl -~ 543
4-tert-butylphenyl | 508
B-naphthyl : ) 502
a-methylbenzyl T 466
3, 5-dimethylphenyl . 480
2, 6-dichlorophenyl 521
3-cyanophenyl ‘ 477




WO 02/ 3851 3 PCT/ US01/ 42928 82 To a solution of the nethyl ester of Step A
(150 ng) in nethanol (2 nL) was added 1N aqueous KOCH S°|Utvﬁﬂa§§0@}) The
reaction mxture was stirred at roomtenp for 4 h. Methanol was renoved on
a rot arWoaeeagiss at or and the aqueous 5 layer diluted w pdrvsdignosl ).
This was then acidified with 5 N agueous HCL (pH 2). The aqueous | ayer was
extracted with dichloronethane (3 x 20 nmL), dried (Na2SO»4) and
concentrated to dryness to give~ the product as a foam Ms. mz (M + 1)
488. 10 The conpounds bel ow were al so prepared b-~. hydrolysis of the

Nambor] = 1) S(3 RPRERR) BIREZERh or ophdny]  472538(4) 3 hyl phenyl 452
5(5) Rhenyl 438" G(&) agfHiEJU0T Ophenyt— 474 5( 773 tTTftugr omet hyl phenyl
506 10-May 2005 WD 02/ 38553

5-piperonyl 496
3-trifluoromethoxyphenyl B 536
Bis~2,4-trifluoromethylphenyl , 588
Cyclohexyl 458
4-ethylphenyl 480
3,4-dimethyliphenyl 480
4—trifluoromethylthiophenyl 552
4—isoprqpylphenyl 494
4-methoxyphenyl 482
4-trifluoromethoxyphenyl 536
3,4-dichlorophenyl 521
4—chlor0phényl 486
3,4-difluorophenyl . 488
4-methylsulfonylphenyl : 530
2-methoxyphenyl - 482
- 3, 5-dimethoxyphenyl 512
3,4,5~trimethoxyphenyl 542
4—tert~pentyipheny; 522
zi(s—methyl)naphthyl . 516
- 2-naphthoyl 530
5—{tert~butyl)1,2,4—oxadiazol-3~yl 500

Step B: Preparation of:



PCT/ USO01/ 42928 83 5(8) 4-nethyl phenyl 452 5(9) 2-nethyl phenyl 452 5(10)
3-nitrophenyl 483 5(11) 4-carboxyphenyl 482 5(12) phenylng? gzﬁég 5(13)
3,5-di%k#£%§‘\enyl 474 5(.14) 2-pyridyl 439 5(15) 4 p d 4 9 5(16)
3-pyri 9 5(17) 2- QU|noI|noyI A89 5(18) 6-(4- net
trifluoromethyl)quinolinoyl TI 3 3-(5- chIoro)benZo[bItha .enyI 529

5(20) 4-tert-butyl phenyl 494 5(21) a- met hyl benzyl 452 -7-(-22)

3, 5-di net hyl phenyl - 466 5(23) 2, 6-dichlorophenyl 507 10 May 2005 WO

02/ 38553 PCT/ USQ /42928 84 -5 ~24) 3-cyanophenyl 463 5(25)

5- (6- chIororplﬁesommt15ﬁ7of5tb%6he&h§yaageagn5E é@%p 5 Gds0) menPisper onyl
482 5 2?% Erlfluoronethoxyphen%l 522- 29)
Bi s- 2, PPPdod SnBAy PBRe RGeS 74 5@89?u§yEDHh§Q9ht4¢m (2 mL).

The reaction mixture was stirred at room temp for 4 h.
Methanol was removed on a rotary evaporator and the agqueous

5 layer diluted with water (1 mL). This was then acidified
with 5 N aqueous HC1 (pH~2). The aqueous layer was
extracted with dichloromethane (3 x 20 mL), dried (Na2804f
and concentrated to dryness to glve the product as a foam.
MS: m/z (M' + 1) = 488.

10 The compounds below were also prepared by hydrolysis of

the appropriate methyl ester.

>
OH
~R
ROPY»"
{
'IL,O

a5

Example "R : _ MS: m/z
. Number i ‘ (M + 1)

T 5(2) ) n-Ethyl 390

5(3) 3-chlorophenyl : 472

5(4) _ 3-methylphenyl 452

5(5) . Phenyl | 438

5(6) ' 2,4-difluorophenyl o 474

5(7) ' B-FrifluoromethylpﬁenYI 506




5(31) 4-ethyl phenyl 466 5132) 3, 4-di nmethyl phenyl 466 5(33)
4-trifluoroinethylthi ophenyl 538 5(34) 4-isopropyl phenyl 4ﬁpMa§2ﬁ§§-)-
4-raet hoxyphenyl 468 5( 6) 4-trifluoronethoxyphenyl 522 5(37)

3, 4- di cHP&¥8gMenyl 507 5(38) 4-chlorophenyl 472 5(39) p8rAISdisfions or ophenyl
474 10 May 2005 WO 02/38553 PCT/ US®I /42928 85 (40) 4-nethyl sul f onyl phenyl
516 2-net hoxyphenyl 468 3, 5-di net ho-xyphenyl 498 5(43)

3,4,5-trimet hoxyphenyl 528 4-tert-pentyl phenyl 508 (4 -5)

2- (6- et hyl ) napht hyl 502 4 -6) 2-naphthoyl 516 -(47)

5- (t er t;rbutyt)y i3, 4—ox—adtrazoet=3—y+486—bExanpte—6-Corpaunrd—6{+>—0 > OH A
o O-(JJC:1-)""JNHN N >-0 5\J Step A: Preparation of:
5{8) 4-methylphenyl ' 452
5(9) 2-methylphenyl 452
5(10) "~ 3-nitrophenyl 483
5(11) 4-carboxyphenyl - 482
5(12) phenylmethyl 452
5(13) 3, 5-difluorophenyl 474
5(14) 2-pyridyl . 439
5(1%) 4d-pyridyl 439
5(16) 3 pyridyl 439
5(17) 2-quinolinoyl 489
. 5(18) , 6- (4-methoxy-2- 587
trifluoromethyl)quinolinoyl
5(19) 3-({5~-chloro)benzo[blthienyl 529
5(20) : 4-tert-butylphenyl 494
5(21) o-methylbenzyl 452
5(22) 3,5-dimethylphenyl 466
5(23) 2,6~dichlorophenyl 507




O -o QOD1~5N> 10 To a solution of 4-butyltriazolinone derivative,

Conpound 2 (4) (188 ng, 0. 4 mmol) in anhydrous DnF (3 nl) 10 Mayidaps2005
WO oZ«%@ﬁﬁ%rPCT/U801/42928 86- was added 't he 2-bronet hyl napht hal ene (265
ny, 1. 3 followed by anhydrous The K208 (500 myCTRSAHEPEY) .
reaction was strirred at 40 to 45 %6 for 18 h. The reaction nixture was
diluted with water (20 nlL) and extracted with 5 ethylacetate (3 x 20 nl).
The conbi ned organic | ayers were concentrated to give an oily residue. The
cr~de was purified on pre-packed silica colum (Biotag, Quad 3) eluting

with ¢t hgl(2aget gt e-hexane M g WEEAHPENFI T e product ” M-+ 1) =
516. - 10 The conpounds bel ow were al so prepared by al kyljati on of he
4-butyl triazolipone derivative using the appropriate glkylhalidejin place :
of 2- promwett iWCPIItha:UII —>AO0—+R—0—-N-NY}—6—N-151R MS— - Z{ M+ - +1)
3-Frif1 GoFonet hyl pheny! ?5'364%“%@6/5?1’%%?“%1 517 |

5{(26) 4 -cyanophenyl _ 463

5{(27) 5-piperonyl : 482

5(28) 3—trifluor6methoxyphenyl 522 -

5(28) Bis~2,4-trifluoromethylphenyl 574

5(30) ' Cyclohexyl ' 444

5(31) d-—ethylphenyl , 166

5(32) 3, 4-dimethylphenyl 466

5(33) 4-trifluoromethylthiophenyl 538

5(34) 4-isopropylphenyl 480

5(35) 4-methoxyphenyl ' 468

5(36} 4-trifluoromethoxyphenyl. 522

i
. 1

5(37) . 3,4—dichloropheny1 ' 507

5(38) 4-chlorophenyl 472

5(39) "~ 3,4-difluorophenyl i 474




3,5-~a'.strifluoronethyl phenyl '502 Phenyl 466 4-Cyanophenyl 491

r-3,5-0 nethyl phenyl 494 10 May 2005 WO 02138.153 PCTI USO {¢®@Ag&085
4-tert%5¥% henyl 522 4-Met hyl phenyl 480 2-Bi phenyl. 542

3,5-Diflou %H%nyl 502 Pipero yl 510 Phenyl nethyl 480 PS&T&[59B29%% eparation
of 0 AAOH N N >0 To a solution df ester from Step A (150 ng) in 2 nL of
5 net hanol was added 2N aqueous NaOH solution (2 nL). The reaction m xture
was stirred at roomtenperature for 2 h. Mthanol was renoved on the
rotary evaporator. The reaction mxture was acidified with 5N aqueous HCl

(pH -3)] aBd4oextracted W abhmdegbhetaFeRamhdnd X 25 L) Theggg ganic 10
| ayer was dried ¢ver Na2SO4 and concentrated to drynessito give the
produc{ as an oilly residue. Ms: mz (M + 1) = 502. Thg conpoundsjbel ow
were also argd by hydrotysis—of —approprt+ate—rethyt—ieste——30—-4hy 2005

s5ih§ y 1y 1 POREST Y y
WO 02/ 885 53 PCT] USQl / 42928 2~ MethoxyBhedyl 468

5(42) 3,5-dimethoxyphenyl 498

5(43) 3,4,5-trimethoxyphenyl 528

4-tert-pentylphenyl 508

5(45) 2-({6-methyl)naphthyl 502

5(46) . 2-naphthoyl 516

5(47) 5-(tert-butyl)l, 2, 4-oxadiazol-3-yl 486

Example 6

Compound 6 (1)

10 'To a solution of 4-butyltriazolinone derivative,

Compound 2(4) (188 mg, 0.4 mmol) in anhydrous DMF (3 mi),



88- 0 >ACHrR 0, N -N >-O N Exanple RNS: mfZ (M + 1) Nunber 6(2)
3-Trifluoronet hyl phenyl 520 -(3) 3-Cyaroph$nyg(¢;73_g(é3 3%§N§Z§865fluoro
588 6 yl 452 6(6) 4-Cyanophenyl 47 ) 3,5-Dine
4-tert§‘§1‘{2?l§§ﬁenyl 508 6(9) 4- Methyl phenyl 466 6(10)PC2U§%%€H§I 528
3,5-Difl ourophenyj 488 6 Cl-2) Piperonyl 496 6(13); Phenyl nethyl 466 10
May 2005 WO 02/38553 PCT/ USC 142928 89 Exanple 7 :Conpound 7(1) O FF

was added the 2-bromethylnaphthalene (265 mg, 1.2 mmol),
followed by anhydrous K3;CO3 (500 mg, powdered); The
reaction was strirred at 40 to 45 °C for 18 h. The reaction
mixture was diluted with water (20 ﬁL} and extracted with
5 ethylacetate (3 x 20 mL). The combined organic layers were

concentrated to give an oily residue. The crude was )
purified on pre-packed silica column (Biotag, Quad 3)
eluting with ethyl acetate-hexane mixture to give the
bproduct. MS: m/z (M' + 1) = 516. .

10 The compounds below were also prepared by alkylation of
the 4~butyltriazolinone derivative using the appropriate

alkylhalide in place of Z2-bromethylnaphthalene.

o ok

- 15
' R MS: m/z (M + 1)

3-Trifluoromethylphenyl ‘ 534 -
. t
i

- 3-Cyanophenyl _ 491
3,5-Bistrifluoromethylphenyl 502

Phenyl 466

4-Cyanophenyl 491
3, 5-Dimethylphenyl ' 494




~r"OH "6 NN )-0 N /J 5 Step A .Preparation of O FF IF O NN >=0
To a solution of the 4-n-pentyltriazolinone derivative, 10 Ubkipp2ads 2(5)
(150 ng, 0.39mmol) in anhydrous DMF (3 nL), was added the
3-trifIwWonysshyl benzyl bromide (286 ng, 1.2 mol), faldmouvwesppsanhydrous
K2C03 (500 ny, powdered) The reacsion was strirred at 40 to 45 'C for 18
h. The reaction mxture was diluted with water (20 nlL) and extracted with
15 ethyl acetate (3 x 20 nL). The conbined organic |ayers were
concentrated to give an oily residue. The crude was purified on pre-packed

si |l i ca gotumr—{Brotage—Qtad—3)—el-uti-ng—with-ethyl acetate- hexane m xture
to givelthe product. M5: mlz (M + 1) |= 548. The conpounds bel ow were al so
prepared in the safe _ pigiNeheBY1al Ky ayion of tggs4=m=pentjyl triazol i none
derivatijve using the appropriafte al kyl halide in the place jof :
3-trifldoromet hyl benzyl brom de. 10 May 2005 WD 02138553 |90 PCT/ USQ /42928
0 4-Methylphenyl 480
2-Biphenyl 542
3,5-Diflourophenyl 502
Piperonyl 510
Phenylmethyl 480

Step B: Preparation of

o)
:Z)LOH' f"{iﬁib
o] N-N
Qf\éko
To a solution of ester from Step A (150 mg) in 2 mL of
5 methanol was added 2N aqueous NaOH solution (2 mL). The
reaction mixture was stirred at room temperéture for 2 h.
Methanol was removed on the rotary evaporator. The reaction
mixture was acidified with 5N aqueous HCl (pH ~3) and
extracted with dichloromethane {2 x 25 mL). The organic
10  layer was dried over Na3SO, and concentrated to dryness to
give the product as an oily residue. MS: m/z (M' + 1) = 502.
The compounds below were also prepared by hydrolysis of

appropriate methyl ester.



R Or NNI- >0 NRMs: MZ (M 3,5-bis-triflourom-~-thyl phenyl 616
phenyl 480 4-cyanophenyl 505 3, 5-dinethyl phenyl 508 4-tergmbybgdphenyl
536 4- Q%&I_henyl 494 2-bi phenyl 556 3, 5-difluorophenyl 516 piperanyl
524 3-hie §$“502 2-napht hyl 3-cyanophenyl 5 Step B. PEFApAF&%%Hn of: F O
F OHO NN N>=OTo a solution d® the Step A ester (170 ng) in 2 n_ of

met hanol was added 2N aqueous NaCH solution (2.5 nlL). The reaction m xture
was stirred at roomtenperature for 2 h. 10 Met hanol was renoved on the
rotary evaporator. The reaction mxture was acidified with 5N aqueous HCl

(pH.-3) and ‘

Example R MS: m/z (M + 1)
Number
6(2) 3-Trifluoromethylphenyl 520
6(3) : 3-Cyanophenyl 477
6{4) 3,5-Bistri fluoromethyli;)henyl 588
. 6 (.5) | Phenyl ! 452
6(6) 4-—Cyanophényl 477
6(7) "3, 5-Dimethyiphenyl 480
6(8) 4-tert-Butylphenyl . 508
6(9) i-Methylphenyl ’. 166
"6(10) 2-Biphenyl ‘ ' . 528
&(11) 3,5-Diflourophenyl . 468
6 12} Piperonyl - : 496
6(13) - Phenylmethyl ' 466




10 May 2005 WD 02/38-5,53 PCT/USQO /42928 91 extracted with
di chl oronethane (2 x 25 nL). The oraganic |ayer was dried fyrfayhegsO4 and

concenty@atlsds9 dryness to give the product as an oily i.due. oMz
(M++ 1) 534. 5 The conpounds belogémere al so prepared B§$ﬁ§gﬂﬁ? i s of

the appropriate nmethyl ester. 0 >AOHrR 0 ~N>0 N Exanple RMs: m z

+ Nunber 7(2) 3,5-bis-triflouronethyl phenyl 602 -(3) phenyl -466 7(4)

4- cyanophenyl 491 7(5) 3,5-dinethyl phenyl 494 7(6) 4-tert-butyl phenyl 522

7(7) 4-nmethyl phenyl 480 7(8) 2-biphenyl 542 7(9) 3,5-difluorophenyl 502

7(10) piperanyl 510 10 May 2005 WO 02138553 PCT/ USQ /42928 92 3 -heptyl

488 7(12) 2-naphthyl 516
Example 7

Compound 7 (1)

Q £
oG
O N

Step A: Preparation of

o ¥
!

To @ solution of the 4-n-pentyltriazolinone derivative,
‘10 Compound 2(5? (150 mg, 0.39 mmol) in anhydrous DMF ({3 mL) ,
was added the 3-trifluoromethylbenzyl bromide (286 mg, 1.2
mmol), fcllowed by anhydrous K,CO3; (500 mg, powdered). ‘The
reaction was strirred at 40 to 45 °C for 18 h. The reaction
mixture was diluted with water (20 mL) and extracted with
15 ethyl acetate (3 x 20 mL). The combined organic layers
were concentrated to give an oily residue. The crude was
purified on prg—packed silica column (Biétage, Quad 3)
eluting with ethyl acetate-hexane mixture to.give the
;product. MS: m/z (M* + 1) = 548.
. 20 The compounds below wefe also prepared in the same
manner by alkylation of the 4-n-pentyltriazolinone
derivative using the appropriate alkylhalide in the place of

3-trifluoromethylbenzyl bromide.



-(13) 3-cyanophenyl 491 Exanple 8 Conmpound 8(1) 5 F O AOH ONN >0
N Step A: Preparation of O FFF Y10 O NN | >-0O 10 To # malopto®n of
the 4-hextyltriazolinOne derivative, Conpound 2(6) (150 ng, 0.39 mmol) in
anhydrb@$2 (3 ralL), was added the 3-trifl uoronet hyP&Busyilazbasoni de: ( 286
myg, 1.2 nmmol), followed by anhYdr®US K2C03 (500 ng, powdered). The 15
reaction was strirred at 40 to 45 OC for 18 h. The reaction mxture was
diluted with water (20 nL) and extracted with 10 May 2005 WO W MSS3

PCT/ USO / 42928 93 ethyl acetate (3 x 20 nL). The conbi ned organic | ayers
were concentrated to give an oidy residue. The crude

I

o R

Oqi:lwfxfﬂi}zo
-

R MS: m/z (M" + 1}
3,5~bis-triflouromethylphenyl 616
phenyl _ ' 480
4-cyanophenyl 505
3, 5-dimethylphenyl 508
4jtert—butylphenyl 536
4-methylphenyl ' 454
2-biphenyl _ 556
3,5~difluorophenyl 516
piperanyl - " 524
3-heptyl _ - 502
2-naphthyl . . ‘
3-cyanophenyl

5 Step B: Preparation of:

SXon g
-

_ To a solution of the Step A ester (170 mg) in 2 mlL of
methanol was added 2N agueous NaOH-solution (2.5'mL). The
reaction mixture was stirred at rooﬁ temperatﬁre for 2 h.

IQ‘ Methapol was removed on the rotary evaporator. The reaction

mixture was acidified with 5N aqueous HCl1 (pH ~3) and



product was further purified on pre-packed silica colum (Biotage, Quad 3)
el-uting with ethyl acetate-hexane mxture 5 to give the prtiMaey80@s oils.
The conpounds_|isted bel ow were prepared by al kylation of Conpound 2(6)
and usMPPtfBappropriate alkyl haljde in the place of PCT/US01/42928
3-trifluoro-nethyl benzyl brom de. Yo rMs: Mz + 1) 2-napht hyl
3-cyanophenyl 3, 5-bis-tri~fluoronethyl phenyl Step B: Preparation of: F O
F OHO-N N >~0To a solution of the Step A ester (204 ng)-in 2 nL of

15 net hanol was added 2N aqueous NaOH solution (2.5 M.). The reaction

M Xt ur expescebir wethalii EROBYbABRPRLALULE £O0B524f)y . NphBanel renoved on
the rotary evaporator. The reaction mxture was acidifi edgvm't 5N aqueous
HCl (pHRY8Y WAl dekefdaeved WhppHOdi shfioroneehbneted ko 28ryrdss Te or agani ¢
20 layer was dried_over Na2SO4 and concentrated to dryness to give the
product*¥e HReoPF9IResi ageanMBi 1l FSBMING - 548, MSTHR/ BoMBoundd H sted bel ow
were psepared by hydrolysis of appropriate nmethyl ester. 10 May 2005

5] The compounds below were also prepared by hydrolysis of
the appropriate methyl ester.

Example R MS: m/z (M" + 1)
Number
7(2) 3,5-bis-triflouromethylphenyl 602
7(3) phenyl | 466
7(4) 4-cyanophenyl 491
T5) 3,5-dimethylphenyl 494
7(6) 4-tert-butylphenyl . 522
T(7) ' 4d-methylphenyl | 480
7( 8). 2~biphenyl 542
7(9) Y 5-difluorophenyl 502
7(10) piperanyl 510




WD 02/ 38553 PCT/USOI /42928 94 0 ~-R 0 -N >~0 N Exanple R MS. mZ (M +

1) Nunmber 8(2) 2-naphthyl 530 8(3) 3-cyanophenyl 505 8(4)0 May 2005

3, 5-bi g-¢ r)fLuoronet hyl phenyl 616 5 L Exanple 9 Conmpound 9 I 0 HO NN
N 10 E(&@{;B l;J’A Preparation of: 0, 0" II1X -'0 ao 10 M&Y Tﬁéﬁ@g’ 2% 02/ 3" 53

PCT/ US01/ 42928 95 To a solution of’ the 4- (2, 4-di met hoxybenzyl)
triazolinone derivative fromconpound 2(7) (190 ny, 0 40 MMVO) in DVF (2
m.), was added 3, 5-di net hyl benzyl brom de

7{11) 3-heptyl 488

7{12) 2 naphthyl ' 516

7(13) 3-cyanophenyl . : 491
Example 8

Compound 8(1)

Step A: Preparation of

& &
0 | /_/_}

" To a solution of the 4-hextyltriazolinone derivative,
Compound 2(6) (150 mg, 0.39 mmol) in anhydrous DMF (3 mL) ,
was added the 3—trif1uoromethylbenzyl bromide . (286 mg, 1.2
mmel), followed by anhydrous K2CO3 (500 mg, poﬁdered). The

15 reaction was strirred at 40 to 45 °C for 18 h.g The reaction .

| mixture was diluted with water (20 ml) and extracted with



(159 ng, 0.80 mmol) and powdered potassi um carbonate (350 5 ng, 2.53 mmol),
and the resulti ng m xture heated at 45 'C for 24 hours. AfteMag@ddsng to
anmbi enty,, Eq?te_rgture, the reaction mxture was diluted with water (10 nL)
and extrac 5d"wi th et hyl acetate (93 x 3 nL). The conbi RETUSargars c
extracts were concentrated to an oi'f which was 10 purified by flash
chromat ography (gradi ent elution, 1.4 et hyl acetate: hexanes to 4:1 ethyl
acet at e: hexanes) to give the desired product as an oil. C34H41N306 (MW =
587.72) ; Ms: mz W+ 1) = 588. The follow ng corrpounds‘ wer e prepared

utili ziethyheacd&aaPprops s rom ce of 5 di et hyl benzyl
bromi de, as shown mthetabﬁleLq d%lé&%qﬁrg&‘ ¢ Ly n 2 (9+ +

1) 4- MeTSISATHRIAat &l g0 :glﬁreemxml”ﬂe_,nwesﬁﬁﬂleC% nﬁi@Y&ﬁl&‘é"Y' o574
3-trifl QnEt Qy%gg%qu 628 2- Gg%uth 610 3, 5-di net hyl phenyl 568 10 May
2005 \%Q_’(r)zu 3855 O Pgada %tlféfp?e’a Prehtiaiwh aflum
(Blotage,.Quad 3) eluting with ethyl acetate-hexane mixture
5 to give the products as oils.
The compounds listed below were bPrepared by alkylatlon
of Compound 2(6) and using the appropriate alkylhalide in
the place of 3- trlfluoro—methylbenzyl bromide.

10

R MS: m/z (M + 1)
2-naphthyl

3-cyanophenyl

3,5—bis—trifluoromethylphenyl

Step B: ?reparation of:

)i‘ '
S

To a solution of the Step A ester (204 mg) in 2 mL of
15 methanol was added 2N aqueous NaOH solution (2.5 nL) . The
reaction mixture was stirred at room temperature for 2 h.
Methanol was removed on the rotary evaporator. The reaction

.mlxture was ac;dlfled with 5N agqueous HC1 {pH ~3) and

extracted with dlchloromethane (2 x 25 mL). The oraganic

20 layer was dried over NapS04 and concentrated to dryness to
give the product as an oily residue. Ms: m/z {(M+1l} 548.

The compounds listed below were prepared by hydrolysis
of approprlate methyl ester.



O HO NN H 5 Asolution of the Step A product (157ng, 0.26mmol) in

33% wt) hydrogen bromde in acetic acid (3 m) was stirred 1GBMani2006 ent
tenperature for 24 hours. The reaction mxture was treated with ice (30 g)
and t N8O %8P e extracted with 10 ethyl acetate (2 x 15P@LisoiHesconbi ned
ethyl acetate extracts were washe® with water, brine, dried-and
concentrated to an oil. The oil was dissolved in nethanol (3 nl), treated
wi th 5N agqueous NaOH (0.5 L), an.d the resulting solution was stirred at
anbi ent tenp6rature for 18, 15 hours. Concentration to renove nethanol gave
a residue which was dissolved in water (10 nL) and the resulting solution
acidified to p H3 with concentrated hydrochloric acid. The suspension was
extracted with nmethylene chloride Qx 4 nL). The conbined organic extracts
were purified by reverse phase 20 HPLC to give the desired product as a -
foam after Iyophilization. C24§29N304 (MN = 423.52) ; mass spectroscopy
(M) = 424. The conpounds |i3t’edrbel ow werg prepared fromthe

correspondi ng net hyl esters. wmﬁo H 10 May 2005 WD 02/ 38553
]

PCT/ USOl / 42928 Nail
Example R MS: m/z (M" + 1)
Number
8(2) 5 —naphthyl 530
8(3) 3-cyanophenyl : 505
8(4) 3,5-bis~trifluoromethylphenyl . 616
5
Example 9
Compound 9{(1)
o
IN;E=0 '
- H

10

Step. A: Preparation of:

' o0
\ /H>K:0
o N~N
. - [ ;Ez



97 E;~ ~ple RS, mZ (M- + 1) Number 9(2) 4-t-butylphenyl - 452 9(3)
3-phen~o§ypheny| 488 9(4) 3-nmethyl phenyl 410 H 9(5) 3-tritdMeydd@ hyl phen
464 9 -napht hyl 446 Exaaple 10 Compound 10 Y, ONO r& NN 5 H Step
A Pr eE’g‘% géfsa?i’pof: 0 0)(X0 N >~~0_ ao" To a sol uti onPEi/isAE42928

4- (2, 4-di met hoxybenzyl) 10 triazol i’Aone deri vative from Conpound 2(7) (9.0,
21.3 nmml) in Dl4F (25 nm), was added 3, 4-di met hyl benzyl bromide (4.62 g,
25 nmol ) and powdered potassium carbonate (10 g), "and the resulting

m xture stirred at anbient tenperature for 24 hours. The reaction m xture

was di | ut ed Twi th seatari dul QOMohd 5 aps, @x@{ﬁgﬁggﬁ%% H-eihyl acetate (3 x 75
m.) . The conhined 10 May 2005 WD 02/385,53 P L%Cl?%QQZS
triazolinone derxivative from Compound 2 (7) {190 mg, 0.40

mmol) in DMF (2 mL), was added 3,5-dimethylbenzyl bromide
(159 mg, 0.80 mmol) and powdered potassium carbonate (350
2 mg, 2.53 mmol), and the resulting mixture heated at 45 °C
for 24 hours. After cooling to ambient temperature, the
reaction mixture was diluted with water (10 mL) and
extracted with ethyl acetate (3 x 3 mL). The combined
_ organic extracts were concentrated to an oil which was
10 _purified by flash chromatography (gradient elution, 1:4
ethyl acetate:hexanes to 4:1 ethyl acetate:hexanes) to give
the desired product as an oil. C34Ha1 N30 (MW = 587.72); MS:
m/z (M" + 1) = 588.
The following compounds were prepared utilizing the
15 appropriate bromide in the place of 3,5-dimethylbenzyl

bromide, as shown in the table.

20
| R 1 MS: m/z of + 1)

44t—buty1pheny; . 616
3-phenoxyphenyl _ : 652
3-methylphenyl 574
3-trifluoromethylphenyl : 628

2 naphthyl | 610
3,5~dimethylphenyl 588




98 organic extracts were concentrated to an oil. Aternatively the
product could be further purified by flash chromatography {0gviag2eos

el uti ogy, ;§¢§thyl acet ate: hexanes to 4:1 ethyl acetate;hexanes) to give
the deSiréd product as 5 an oil. NS mz (M- + 1) 588. PCEUSBUR2Br epar at i on
of: 00 N- N H 10 A solution of"the Step A product (9.5 gm' in 33%w)
hydr ogen brom de in acetic acid (50 nL) was stirred .at anbient tenperature
for 24 hours. The reaction mxture was treated with ice (100 g) and the
m-xture extracted with ethyl acetate (2 x 100 nL) .. The conbi ned et hyl -
acetate 15 extracts were washed with water, brine, dried and concentrated
to an ggl._%he oi | was . dissolved in nethanol (200 niL), treated with.2 niL
of conceRt it U EPREACIGRAOERe resulting sol ution was stirred at anbi,ent
tenperature for 18 I . hours. Concentration to renove nethanol gave a
resi due which 20 was dissolved in nethylene chloride (200 nL) and washed
wth water (2 x 100 nL) foll owed by saturated agqugous NaHC03. The conbi ned
‘organi c extracts were driped (Na2SO4), . concentr d, and purified by flash

chromat ography (Si 02, Et@8Ac/dleanes) to giveg- desi red product as a
solid.. M5: Mz (M +MpP 4 @- ep, C '}'PINE)a {on of: 10 May 2005
. (8] .

N
H

A solution of the Step A produ&t (157mg, 0.26mmol} in
33%{wt}) hydrogen bromide in acetic acid (3 ml) was stirred
at ambient temperature for 24 hours. The reaction mixture
was treated with ice (30 g) and the.mixture extracted with

10 ethyl acetate (2 x 15 mL). The combined ethyl acetate
extracts were washed with water, brine, dried and
concentrated to an oil. The oil was dissolved in methanol (3
mL), treated with 5N aqueous NaOH (0.5 ml:), and the
resulting solution was stirred at ambient temp;rature for ig

15 hours. Concentration to remove methanol gave a‘residue which
was dissolved_in water (10 mL)} and ihe resulting solution
acidified to pH3 with concentrated hydrochloric acid. The
suspension was extracted with methylene chloride (3 x 4 ml) .
The combined organic extracts wéré purified by reverse phase

20 HPLC to givé the desired product as a foam after
lyophilization. CogHzeN30, (MW = 423.52); mass spectroscopy
(MH®) = 424. '

The compounds listed below were prepared #rom the
corresponding methyl esters. o

25 ' !

. 0 - ‘
) R

HOJXO\Q\NE-N/_ |

_ : IN)E=0 .

. H :



WO 02/ 38553 PCTIUSO /42928 99 HONNO NH A solution of the Step B
product (150 ng) in nmethanol (3 nL) was added 2N NaCOH (2 mMoQMapdodhe
nixture“y-as stirred 5 at anbient tenperature for 4 hours. The reaction

m xture OUgﬁéﬁﬁtrated, diluted with nethyl ene chloride (F3I/did/4z29mater (5
m.) was added, and the mixture was Hcidified with concentrated HClL to pH -
2. The | ayers were separated, and the aqueous |ayer was extracted (2 x 25
nm.) net hyl ene 10 chl oride. The conbi ned organic extracts were dried
(Na2SO™4) and concentrated, to give the desired product as a solid. €M

E’répé?ﬁﬁo? TS S L T 6 Ty P A
Numbex
9(2) d-t-butylphenyl 452
9(3} 3-phenoxyphenyl 488
9(4) 3-methylphenyl 410
9(5) 3-trifluoromethylphenyl 464
g{6) 2-naphthyl 446

Example 10

Compound 10

To a solution of the 4-(2, 4-dimethoxybenzyl) -
10 triazolinone derivative from.Compound 2(7) (9.0, 21.3 mmol)
in DMF (25 mL), was added 3;4~dimethy1benzyl bromide (4.62
g, 25 mmol) and powdered potassium carbonate (10 g), and the
resulting mixture stirred at ambient temperature for 24
hours. The reaction mixture was diluted with water (100mL}

15 and extracted with ethyl acetate (3 x 75 ml). The combined



10 May 2005 NVO 02/38S53 PCT/ USO /42928 100 To the acyl hydrazi de product
of Exanple 2, Step C (5-4079 g, 16.07 mmol) in ethyl acetat®eMag200d) was
added p- nethyl henzal dehyde (1.90 nL, 1.936 g, 16.11 nminol) via syringe.
The regiﬂqzﬁﬁ@i“sol ution was stirred at room5 tenper at urrETarsihemeanes (30
m.) was added. Precipitate began %o formand the resulting slurry was
stirred for 16 h, then cooled to 0 OC and filtered.. The filter :cake was
rinsed with cold hexanes and air dried to afford the desired imne (6.49
g, 92.1% as a white solid. Anal. Calcd. for 10 C26K34N204: C, 71.21; H,

7.81; NegbndQ- X .90: _H 7.79: N _6.45. St B: Preparation of:

0 000H ‘?59%9%%8 ﬁ?%%%c T e’%’f’é%tﬁg(ﬁ?’ ?g?lérizgﬁﬁBWaFﬁe?i# (40 ni)

was adtdkd prafiotntoxidebé Of@OdReg)pantdribe peselakAg sl urry hydrogenat ed
tenperature and 40 psi for 3 h. 20 The solution was filtered and an

t
gddir ? io‘g%é? Fegr iyt (9mdieHune bxt iR ( 0l 363ebhvhaacalate; hakanere
resul (4604 61 uéeity1 vige tirck sl &0) alo T 0oL EHDCEELIEEAARANCPShsT 0T 16 N

The slurry was filtered and concentrated I n va cuo a 0 afford the
deSi r et aeyl - hy$azinfe (14 8819, 96884 as a .25 Viscous O |- C26H36N204 (MW

440.56); M5. mz (M+ + :L) 441.
o - j é .
o . !
/O/UX @\/\/Z_N
o

10 A solution of the Step A product (9.5 gm)'ih 33% {(wt)

- Step B: Preparation of:

hydrogen bromide in acetic acid (50'mL) was stirred at
ambient temperature for 24 hours. Tﬁe reaction mixture was
treated with ice (100 g) and the mixture extracted with
ethyl acetate (2 x 100 mL); The combined ethyl: acetate

15 extracts were washed with watér, brine, dried énd
concentrated to an oil. The oil was dissolved in methanol

(200 mL), treated with 2 mL of concentrated HpS04, and the

resulting solution was stirred at ambient temperature for 18
‘hours. Concentration to remove methanol gave a residue which
20 = was dissolved in methylene chloride (200 mL)} and washed with

water (2 x 100 mL) followed by saturated aqueous NaHCO3. The
combined organic extracts were dried (NapS04}, . concentrated,

and purified by flash chromatography (Si0O,, EtOAc/Heanes) to

o give the desired product as a solid; MS: m/z (M* + 1) =
25  438.

. Step C: Preparation of:



Step C. Preparation of: 10 May 2005 WD 02/38553 PCTf USOI / 42928 101 0 > 'O

ru ONF~ NI-NHY 0 Acyl hydrazide fromStep B (287 g, 10Mag26e% , 1
equi v) @V%sppropanol (1.7 L) were conbined and heated to 50 '"C. 5

Tri met P\@? 87% socyanate (85% 112 g, 0.98 mol, 1.5 eqRGHUSeHE928 dded
rapidly. The reaction was stirred ¥or 45 nin, then cooled to 0 OC and
stirred for 30 mn. Colorless <crystalline solid was coll ected by
filtration and dried to provide product acyl sem carbazide (253.7 g, 81%
C27H37N30s 10 (MW 483.60) ; Ms: mz (M+ + 1) 484. Step D. Preparation of:
>l OH 15 Acyl sem carbazi de product from Step C (,25.0 g, 0.0517 nol, 1.0
equi v), toluene (250 nL) and net hanesul fonic L (1.68 nL, 0.0258 nol,
0.5 equiv) were conbi ne aqg the resultin ion was heated at reflux
Wi th azeotropic 20 r v of =t er for ydphrs) e reaction was
concentrated in vacuo a ar/‘t.\Léi oned between CH2C12 (250 nl)

and water (50 nlL) - The | ayers™were s paiat e and t he

A solution of the Step B product (150 mg} in methanol
(3 mL) was added 2N NaOH (2 mL) and the mixture vas stirred
5 at ambient temperature for 4 hours. The reaction mixture

concentrated, diluted with methylene chloride (25 mL), water
(5 mL) was added, and the mixture was acidified with
concentrated HCl to pH ~ 2. The layers were separated, and
the aqueous layer was extracted (2 x 25 mL) methylene

10 chloride. The combined organic extracts were dried (Na5504)

and concentrated, to give the desired preduct as a solid.

MS: m/z (M' + 1) = 424.

Example 11
15 | ‘ - Compound 11

0

T -

Step A: Preparation of:
20
: _ 8 k
i O
: O.
. S N/N\
H



or gani ¢ phase mas'mashed with 1IN HC1 (3 X 50 nL), dried (Na2804) filtered
and the filter cake washed with CH 2Cl2 (3 25 X 30 nL) . THEO MRy £P8% e was

concentwaligdssk® a white foany film dissolved in CHZCl;CﬁJQ,QI,%%Aand
washed with 1 NHC1I (4 X 100 mL, tien 5 X 200 nL) , dried (Na ) and

concentrated to a white foam Crude product was dissolved 10 May 2005 WO
02/ 38553 PCT/USO /42928 J02 in warmethyl acetate (75 nL) and seeded with
authentic product. The resulting slurry was allowed!to stand at rt for |
h, then refrigerated overnight. Colorless crystals were collected by
filtration, Tastied atybh Bydrathak progattSoef Eﬁ@in@l@tbyl s r\ﬁ\t/@te and dri ed

Lo aft olg dPR e 46! &7ohene) %He%w%ma%atﬁfgt% Avar &B3Pd: Pon bf - 0
0 N—hwnemhmksb@nzmddéhwéesoluﬂnomLof1t9364g(214 mnnmmbmxybgazyl) -
&L;aggggggﬂﬁﬁgfL;l%%hgg?é% n§ggg§§9g%gq&a55395621 ; angﬁﬁ powdere((j25 nL)
pot%ssﬂﬁﬁﬂ%ﬁﬁﬁaﬁ@%ea%@0h§¥aneﬁd(Bﬂemhbsm$$|ﬁgdﬁdxtuPEesipxtedeat ambi ent
t enper Aefeh frey f&mwStthfegﬁﬁﬂwnsmﬁyrﬁa cfLd ng%imw {8 pater (100
) aq:q'xeeﬁ(tgoaoclt ec(I1 (5] °et rgqld afclelttaetreed- Xt ‘I'he glltere C%Sce Iwr;xes

rinsed with cold hexanes and air dried to afford the desired

imine (6.49 g, 92.1%) as a white solid. Anal. Calecd. for

10 CpHaN:04: C, 71.21; H, 7.81; N, 6.39. Found: C, 70.90; H,
7.79; N, 6.45.

Step B: Preparation of: . ' '

(s} /k
>[/Lo
| .
[a}
\©\/\/'L H\Q/
g N/N
H
To the product of Step A (4.0 g, 9.12 mmol) in THF (40

mL) was added platinum oxide (0.2012 g) and the resulting
slurry hydrogenated at room temperature and 40 psi for 3 h.

15

20 The solution was filtered and an additional charge of
ﬁlatinum oxide (0.303 g) was added, and the resulting slurry
was hydrogenated at room temperaturé and 40 psi for 16 h.
The slurry was filtered and concentrated in vécuo at 60 9C
| to afford the desired acyl hydrazide (3.88 g, 96.6%) as a
- 25 viscous o0il. CzH3sN20; (MW = 440.58); MS: m/z (M* + 1) =
441. o : '

Step C: Preparation of:



organi c extracts were concentrated t~o an oil. '"Alternatively 25 the
product could be further purified by flash chromatography {(gvagkeos
eIutioni 1:4 ethyl acetate:hexanes to 4:1 ethyl acetate: hexanes) to give
the de®G¥PHModuct as an oil. M5, mz (M- + 1) = 588PCHHSMMARIZO05 WO
02/ 38~553 PCT/ USOl / 42928 103 Sted®B. Preparation of: 0 AAO O NN | >~O
NH A mxture of 4-(2,4-di nethox-yl benzyl)triazolinone derivative, from
Step A, (12.6 gm 21.9 mml) and HBr 5 solution (50 nm., 32%w v in glacial
acetic acid) was stirred at roomtenp. for 24 h. Crushed ice (50 gn) was
added to the reaction mygture and diluted with water (100 nL). -The
aqueous | ayer was extract gd éigg ethyl acetate (400 nL). Wash et hyl
acetate layer with wat (20 0O m), brin 10 mL), and dry over
Na. 2SO4. The' ethyl acetate | ayer was conce ed to dryness on a rotary
evaporator to give an ol si due. ®he e was taken up in nethanol
(300 nL). To this soluti s addedijicong,. furic acid (5 nL) wth
stirring. The reaction m X e S | \ﬁ( oom 15 tenperature for 18 h.
vol ume " (25§m-

Met hanol was renoved to a smal | ) and the reidue was diluted
with ethyl acetate

Acyl hydrazide from Step B (287 g, 0.65 mol, 1 equiv)
and isopropancl (1.7 L) were combined and heated to 50 °C.

5 Trimethylsilylisocyanaté (85%, 112 g, 0.98 mol, 1.5 equiv)

' was added rapidly. The reaction was stirred for 45 min, then
cooled to 0 °C and stirred for 30 min. Colorless
crystalline solid was collected by filtration and dried to

~provide product acyl semicarbazide (253.7 g, 81%). Cy7Hi;N30s
10 (MW = 483.60); MS: m/z (M" + 1) = 484.

Step D: Preparation of:

:>rjiwm #A/~H<:i>//
> Q
N .
@\/\/}I\/Eo
N
15
Acylsemicarbazide product from Step C (25.0 g, 0.0517
mol, 1.0 equiv), toluene (250 mL) and methanesulfonic acid
(1.68 mL, 0.0258 mol, 0.5 equiv} were combined and the
resulting solution was heated at reflux with azeotropic
20 removal of water for 4 hrs. The reaction was concentrated
in vacuo and the residue partitioned between CH,Cl, (250 mL)
and water (50 mL). The layers were separated and the
organic phase was washed with 1IN HCl (3 X 50 mL), dried
(Naz804}, filtered and the filter cake washed with CHyCl, (3
25 X 30 mL). The filtrate was concentrated to a white foamy
film, dissolved in CHyCl; (200 ml) and washed with 1 N HC1
(4 X 100 mL, then 5 X 200 mL), dried {(Na:S80;) and
concentrated to & white foam. Crude product was dissolved



(200 nL), washed with water (2 x 200 nL), saturated NaHCO3 solution (2 Xx
100 L), brine (100 mL) and dried over Na2SO4- The et hyl acktMaw20@yer was
concenlbahbRekss © dryness to give 20 a residue which was purified on a flash
silica column to give the product,.as an oily residue, PAEUSIYZ298\e1 ) 424,
Step C. -Preparation of: 0 >AO >--0 25 10 May 2005 MD 02/ 38553
PCT/USO /42928 |IN To a solution of the Step B product (50 ng, 0.12 mmol)
in DMF (1 nL) was added i sopropylnethyliodide followed by anhydrous (250
nmg, powdered). The reaction mixture was stirred at 40-45 OC for 18 h. The
reacti t wi;th e extracted wth ethyl -
acet atzgew %%L%%%)sa%o%n‘%éjne?gorggm%ﬁ a@%?é%éswm-%hcaed& Y to drynes on
a rot @%P or atRft TRRRAHEw wdermhivgrs \eldiaed dro Stdnd Hie mr ude was

chr oM SErRANCCh & 410 Siddeihi ol Umedishng Bl otAge Quads paral | el
chromato raphic s elutlng w thethyl acetate -hexane m xture (30-40
% v/ v)¥% ‘g‘? £9 ddditzadign oivashadividd: avEringmal MAgus0 The

CoRpoumitscdiel axt hyer eaqvt%nﬁf %dldnaﬁlel&hﬁ i HFSHa td&u%&&ﬁa%adﬂfé usi ng
the apprppyipteqlkyl halidg Listed in.d hfaf RS 0 w/z B0 . 1y =

410.

10 Example 12

Compound 12 (1)

Step A: Preparation of:

t

To a solution of the 4—(2 4-dimethoxybenzyl) -

-15

triazolinone derivative from Compound 2(7) (9.0, 21.3 mmol)
1n DMF (25 mL), was added 4—methylbenzyl bromide (4.62 g, 25

20 wmol)} and powdered potassium carbonate (10 g), and the
resulting mixture stirred at ambien; temperature for 24
hours. The reaction mixture was diluted with water (100 mL}
and extracted with ethyl acetate {3x75 mL). The combined
organic extracts were concentrated to an oil. 'Alternatively

25 the product could be further purified by flash‘
chromatography (gradient elution, 1:4 ethyl acetate-hexanes
to 4:1 ethyl acetate:hexanes) to glve the desired product as
an oil. MS: m/z (M + 1) = 588.



0 N>O 15 Alkyl halide R--jS. -mlz (Mtl) 1-1|odo-2-nethyl propane
| sobui ~yl 480 2¥bronnethyl nmet hyl et her 2-Met hoxyet hyl 482 1(2MBy aadet hyl

22 Ft hoxyet hyl 496 1- hronobut an-2-one 2- Ckobutyl 494 4-Dbr
ghﬁ%ttﬁ?bggﬁgggte 4YFNd¥oxybutyl 4 2- br onoet hy| acetgngﬁwuﬁﬁﬁbxyethyl
468 10 May 2005 WO 02/Mi3 PCT/USO'/ 42928 105 2 - (N, N 523
D et hyl)ethyl 1-brono-3,3- 3,3-D nethyl-2- 522 dinethyl butan-2-one
oxobutyl Bronomnet hyl cycl opr opane Cycl opr opyl net hyl 478 1- 593
Mor phol i nocar bonyl - 2-i sepropyl net hyl Met hyl bronopropanoate 2- 510
nmet hoxydarbd@ny| etbnepalrat3o2-dfet rahydro- 566 pyranyl oxy)prop-1- vy
1- br ono- 3- hydr oxypr opane 3-ng{ox-ypropyl 482

X O
N-N
A mixture of 4-(2,4-dimethoxylbenzyl) triazolinone
derivative, from Step A, (12.6 gm, 21.9 mmol) and HBr
5 solution (50 mL, 32% w/v in glacial acetic acid) was stirred
at room femp. for 24 h. Crushed ice (50 gm) was added to
the reaction mixture and diluted with water (100 mL}. -The
aqueous layer was extracted with ethyl acetate (400 ml)).
Wash ethyl acetate layer with water (2 x 250 mL), brine {100
10 mL), and dry over NaySO,. The ethyl acetate layer was

concentrated to drymess on a rotary evaporatﬁr to give an
0ily residue. fThe residue was taken up in methanol (300
mL) . To this solution was added conc. Sulfuric acid (5 mL)
with stirring. The reaction mixture was stirred at room

15 temperature for 18 h. Methanol was removed to a small
volume (25 mL) and the reidue was diluted with ethyl acetate
(200 mL), washed with water (2 x 200 ml), saturated NaHCO3

solution (2 x 100 mL), brine (100 mL) and dried over NajSOy.

The ethyl acetate layer was concentrated to dryness to give
20 a residue which was purified on a flash silica column to

give the product as an olly residue. MS: m/z (M+1) 424.

Step C: . Preparation of:

25



Met hyl bronoacetate 2- 496' met hoxycar bonyl meth Yl | sopropyliodide !
| sopropyl 466 nethoxyet hoxyet hyl 526 3- Met hoxy-2- 512 hydt@iday@00pyl

2- chl oy pyridi en 2-Pyridyl nethyl 515 4-chl or onet hyl i di ne

4- Pyri dyl rrtrlajtgﬁifl 515 Benzyl  br oni deﬂ(@enzyl 514 2,2, 2-trpira(rl"ﬂﬁ[‘)’yé%%§/l 3,3,3 |
trifluropropyl 4,4,4-triflurobutyl 10 May 2005 WD 02/38553 PCT/ USO /42928 -
106 Step D Preparation of: 0 AACH O ~ NN >~O To a solution of the
Step C product (15 ng,) in MeOH (I nL) was added 2N NaCH (2 mL) and the
m xture was stirred at 5 anbient tenperature for 16 hrs. The reaction.

m xt ure was Tocansedtitdioed ofdithiet etepl B pkodtlc ety mand ae hgohiyed to pH
-2 with cggﬁgthat d HC and extracted with nethylene' chloride (3 x 10
n). THE i‘reld™dr §a§ @d95Fer SOREPPY Imatéy Seu ) cddg@wedndent rated to,

gi ve thghparedect (880ahg, powdered). The reaction mixture was
stirred at 40-45 °C for 18 h. The reaction mixture was
5 diluted with water (10 ml) and extracted with ethyl acetate
(3 x 15 mL). Combined organic layer was concentrated to
drynes on a rotary evaporator and then under high vacuum for
2 h. The crude was chromatographed on a prepacked silica
) column using Biotage Quad3 parallel chromatographic system
10 eluting with ethyl acetate -hexane mixture (30-40 % v/v) to
give the product as an oily residue. MS: m/z {(M+1) 480
The compounds below were prepared by alkylation of the

Step B product, using the appropriate alkylhalide listed in

the table.
o
>)L0’ r@—-
O _
N-N
) =
O\/\/LN 0
15 R
Alkyl halide ' R MS:m/z
| (M+1)
1-Iodo-2-methylpropane " Isocbutyl 480
2-bromoethyl methyl ether 2-Methoxyethyl 482
2-Bromoethyl ethyl ether 2—Ethoxyethyl' 496
1-bromobutan-2-one 2~0xobutyl | 494
4-bromobutyl benzoate 4 -Hydroxybutyl 496
2~bromoethyl acetate 2-Hydroxyethyl 468




10 oil. M5 mz (M+l) 466. The conpounds bel ow were prepared fromthe
correspondi ng methyl esters. 0 |1-YAOH 0 >~O N 10 May 2008 Mawn2099 38. 553
PCT/ USQ} 28 107 Exanple R Ms:m'z Nunber (M) ---¥2- :

2- Net hox%%%ﬁ% 468 -Y2-(3) - ----- e -~ 2 Ethwet hyl - -%Eé@’-”-’?ﬁs (4 -)

2- Oxobutyl 480 --T2 -(5) 4-H-ydroxybutyl 48-2 12(6) 2-Hydrox-yethyl 454
--Y2 (7 -) 2-(N,N-Diethyl)ethyl 509 12(8) 3, 3-D nethyl -2-oxobutyl 508
12(9) Cycl opropyl methyT- 464 12(10) 1-Morpholinocarbonyl-2- 579
met hyl propyl 12(11) _2: Carboxyethyl 482 12(12) THPether 552 _12(13

3- Hydr dxypr opyl 468 --i-2(14) Carbgxynet hy2- @6&N- 12(15) {1 sop23pyl 152
r net hoxyet hyl oxyet hyl 512 Diethyl)ethyl
l-bromo-3,3- 3,3-Dimethyl-2- 522
dimethylbutan-2-one oxobutyl
Bromomethylcyclopropane Cyclopropylmethyl 478
1- 593
Morpholinocarbonyl-

2-isopropylmethyl

Methyl bromopropancate 2- 510

methoxycarbonylethy

' 1

3—(2—tetrahyd;o- 566

pyranyloxy)prop-1-

vyl

l-bromo-3-hydroxypropane 3-Hydroxypropyl 482
Methyl promoacetate 2- 496

methoxycarbonylmeth

vl

Isopropyliodide ‘ ‘Isopropyl 7 466
methoxyeﬁhoxyethyl 526
3-Methoxy-2- 512
hydroxypropyl |
2—¢hloromethy1pyridien 2-Pyridylmethyl 515
4—ch10romethy1 pyridine 4-Pyridylmethyl 515
Benzyl bromide Benzyl 514

2,2,2-triflurocethyl

3,3,3-
trifluropropyl

4,4,4-triflurcbutyl




10 May 2005 WD 02/38553 108 PCT/ USQO /42928 12(17) 3 - Nethoxy- 2

- hycl rox-~~propyl 498 12(18) 2-Pyridylinethyl 501 1:2 (1 +GYay 2005
4-Pyr§a¥l 'hél 501 12(20) Benzyl 500 12(21) 2,2, 2- trlfluoroethyl 492

™3, 3, 3- trifluoropropyl 506 4,4, 4- trifluorBEIUS BB ~ Exanpl e
13 Corrpound 13 0 0- >ACH . oc/, "N >--O Step A Preparation of 0 HO
cc) NNO HNH 10 May 2005 WD 02/ 38553 PCTI USOI / 42928 109 To a sol uti on
of hydrazide, specifically the 3- nethoxyphenyl conpound of Exanple 1, Step
B (250 ng, 0.79 mmol) in anhydrous THF (5 nL) was added n- hexyli socyanate
5 (20Btap L. 5Pmepddatikhe seaction mxture was stirred at

wﬁﬁo |
<

To a solution of the Step C product {15 mg,} in MeOH (1

mL) was added 2N NaOE (2 mL) and the mixture was stirred at
5 ambient temperature for 16 hrs. The reaction.:mixture was
concentrated, diluted with 15 mL water, and acidified to pH
~2 with concentrated HCl and extracted with methylene -
chloride (3 x 10 mL). The combined organic layers were

dried (NapSO4) and concentrated to give the product as an

10 oil. MS: m/z (M+1l) 466.
The compounds below were prepared from the

corresponding methyl esters. - X



roomtenp for 18 h. Methanol (1 nL) was added to the reaction m xture and
it was stirred for an additional 30 nun. The sol vent was elddday 8@ on a
rotaryvepapsgsai or to give the sem carbazate. Ms: niz ( Step B:
Preparation of O- HON-N N To a sefution of the Step AP%%%ﬁﬁzé?ign

met hanol (20 15 nmL) and water (0.5 nL) was added KOH (500 ng). The reacion
m xture was heated at reflux with stirring for 48 h. The reaction mxture
was cool ed to roomtenp and concentrated on a rotary evaporator to a small
volume (5-nl).. _The reactjon mxture was diluted with water (30 nlL) and

aci di f i [ed BXPPR1SN PO HU (pH 2-3) an® extracted with efhylMaeerate {2 x 35
m). - The gohipedjorganic layers were dried over Na2pO4 and  conckntrat ed
on a rdtary evaporator to give product as a colorless oiI@ﬂ+ si due. Ms:
mz (MHl) 4242)25 ptep C Prepangghggy@{hﬁy VRy 2005 [V G
PCT/ USQI / 42928 11p 0- O NN O0' ~001-~ To a Solutijon of the Stiep B
p~oduct| (300 ng, 0j 71 mmol)
' 12(3) 2-Ethoxyethyl 482
12(4) 2-Oxobutyl 480
12(5) 4-Hydroxybutyl 482
12(86) . 2-Hydroxyethyl 454
12(7) 2-(N,N-Diethyl)ethyl 509
12(8) 3,3-Dimethyl-2-oxobutyl ' 508
12(9) Cyclopropylmethyl 464
1210} ) 1-Morpholinocarbonyl-2- 579
methylpropyl
12(11) 2-Carboxyethyl 482
12(12) THPether 552
12(13) 3-Hydroxypropyl 268
12 (14 ) Carboxymethyl 468
12(15) Isopropyl : 452
12(16) ‘ - methoxyethyloxyethyl 512




i n anhydrous DVMF (5 nlL) was added tert-butyl bronoiso- butyrate (I gm
4.48 mmol ) foll owed by powdered anhydrous 5 K2CCO3 (20 nnnlﬂom%eyﬁ@wbtion
m'xtur‘g %)3 figated at 50 OC with stirring for 64 h. Treac’tigogl m xture
was diluted with water (30 ni) angk extracted with ethy qpatas (2 x 30
m.) - Conbined ethyl acetate |ayer dried {Na2SO4) and concentrated to
dryness on rotary evaporator t i o give an oily 10 residue. The crude was
purified on a flash silica colum eluting with 20%'et hyl acet at e- hexane
m-xture_giving the product as a colorless oil. M5 .mMZ (M+l) 5--66 Step D

Prepar ati 8@ {a7)0- |0 - O(3-M&r NN 2 My EEbxkbrdpeiSt ep [C progogt (225 ng) was
treated with a 50:(50 m xture of TPA and dichl oronethane (10 nL) . The
" react ion was stlirred at roomtenperature for 2 h'..{ The sol vent |was
renovedl on2d1Bot arly evapor atprewrldy hee £l due’ Was drf ed gy unden high
vacuumto give thg product as a colorless oil. NS: z (M+l) 5104 10 May
2005 WD 02138553 {PCT/ USO / 42928 Exanple 14 Compound 14(1) 5 0 [>-ACH O
1 NMNT12(19) 4-pPyridylmethyl _ | 501

12 {20) Benzyl 500

12(21) 2,2, 2-trifluoroethyl - 292

12 (22) 3.3,3-trifluoropropyl 506

12(23) 4,4,4-trifluorobutyl ' 520

Example 13 -

Compound 13

—

0

P <
O\CKAA ;?
e

Step A: Preparation of

O

Z
O

mY

N

I




)=O N 10 Step A- Preparétion of HO

4- (4- hydr oxyphenyl ) but yryl hydrazine (200 ng, 1.03 mol) |mdﬁwg bhogl) was
added benzylisocyanate (200 ng, 1. 5 mmol) . The reaction n1xture was
stirredw@me2/iBSs3r oom tenperature for 48 h. Methanol (1 mpcmesiagsaded to the
reaction mxture and stirred for amgl additional 30 mnutes. Solvent was
renoved on rotary evaporator to give the product as a white solid. Ms: niz
(MHl) 328 20 Step B: Preparation of H HO NN 10 May 2005 WD 02/ 38x53
PCT[USO /42928 112 To a solution of the Step A seirlLicarbazate (315 ng) in
met hanol (20 nlL) was added solid KOH (I gm). ~zThe reaction was heated at
reflux with stirring for 20 h. The reaction mxture was concentrated to

smal | vol umeo( & gblut&@hdbkl%gd§a%hhg SNYEEL i Ahty3chld swas then extracted

with ethyl acetate (2 x 30 Et hyl acetate layér was dried (Na2SO4)'
and cof€EROFAPEATY épwﬁéggdtgngvempﬂ@ pr.oSter & (goOmpg,.sél.i7®. MS: m z -

(M) §$81}01§t38h§ﬁr %p@ﬁﬁt'gnmﬂﬁ was added n-hexylisocyanate
5 {202 mg, 1,59'mm01). The reaction mixture was stirred at
room temp for 18 h. Methanol (1 mL) was added to the
reaction mixture and it was stirred for an additional 30
min. fThe solvent was evaporated on a rotary evaporator to
_ give the semicarbazate. MS: m/z (M+1l) 442
10

Step B: Preparation of

To a soiution of the Step A product, in methanol (20
15 ml) and water (0.5 mL) was added XOH (500 mg). The reacion
mlxture was heated at reflux w1th stirring for 48 h. The
~reaction mlxture was cooled to room temp and concentrated on
a rotary evaporator to a small volume (5 mL). The reaction
mixture was diluted with water (30 mL) and acidified with 5N
20 HCl (pH 2-3) and extracted with ethyl acetate (2 x 35 mL).

The combined organic layers were dried over Nag804 and

concentrated on a rotary evaporator to give product as a

colorless oily residue. MS: m/z (M+1) 424,

‘25 Step C: Preparation of

., ON NYO HNHTo a solution of




>Ao-~ H O ~~N-N N ~=0 To a solution of the Step B benzyl triazolinone (270
mg) in DMF (7.5 nmL) was added tert-butyl isobutyrate (1.1 g]0Magl208%wed by
solid poogsses anhydrous K2C63 (500 ng). The 15 reacti OQ'CQ@%FE{% s heated
at 50 oC with stirring for 3 days.gjgfhe reaction m xture was ofl iTted with
w~Lter (40 nL) and extracted with ethyl acetate (2,x 40 nlL). ~Ethyl
acetate layer dried (Na2SO4) and concent rated on a rotary evaporator to
give a crude residue. The crude was purified on a flash 20 silica colum
eluting with 60 %ethyl acetate-hexane to give the product. MS: mz (M)
452 Step D: Preparation of O O N)-o 10 May 2 WO 02/ 38553
PCT/ USO /42928 113 To a solgtion of the Ste benzyltriazoli none (30 ny)

i n anhydrous THF (I nl) w@% ded 1-i odoprda foll owed by 1M nethanolic
KOH sol ution (I nl). Reactidn ‘ntg?red at roomtenp for 24 h. The
reaction was then heated 5 at 50 © Or~a 8 h. The reaction m xture was
diluted with water 920 nL) and extracted A th ethyl -acetate (2 x 20 M).-
Et hyl acetate |ayer was dried (Na2SO4) an concentrated to dryness to give
a residue. The residue was ' :

_ To a solution of the Step B pfoduct {300'mg, 0.71 mmbl)
in anhydrous DMF (5 mL) was added Eert—butyl bromoiso-
butyrate (1 gm, 4.48 muol) followed by powdered anhydrous

5 K2C03 (20 mmol)}. The reaction mixture was heated at 50 °C

with stirring for 64 h. The reaction mixture was diluted
with water (30 mL) and extracted with ethyl acetate (2 x 30
ml) . Combined ethyl acetate layer dried (Na5S04) and

concentrated to drymess on rotary evaporator to give an oily
] i
10 residue. The crude was purified on a flash siJica column
eluting with 20% ethyl acetaté—hexane mixture giving the

product as a colorless oil. MS: m/z (M+1) 566

‘Step D: Preparation of

15
The Step C product (225 mg} was treated with a.50:50 mixture
of TFA and dichloromethane (10 mL)}. The reaction was
stirred at room temperature for 2‘h; The solvént was
removed on a rotary evaporator and the residue was dried
©20  under high vacuum to give the product as.a colsrless oil.
MS: m/z (M+1) 510.



purified on flash silica colum eluting with 40% ethyl 10 acetate -hexane
mxture to give the product. MS: miz (MHl) = 494. 0 O ;~=0-Msy@pOE:
Pr epar a{\ld}ﬁﬁ,@g.ﬁo >ACHrj N)=0 1 15 The St ep Dtert- .?’g Igigtz?r
desci bed (16 ng) was treated with g,50% m xture of trifl 5 c acid
and dichloronethane (2 nL) for 2 h with stirring. The solvent was renoved
on a rotary evaporator and the residue dried under high vacuumto give the
product as an oil. MS: mz (Mtl) 438 The conpounds bel ow were synt hesi zed
by al kyl ating benzyltriazolinone, using appropriate brom des to give the
correspondi ng products. 10 May 2005 WD (12/38553 PCT/USO /42928 114 R ME:
Mz Nunmber (MH) 14(2) H 14(3) _Benzyl --T4-(4)- 4-tert-butyl benzyl 5
Exanpl e 15 Conpound 15(1) Example 14

Compound 14(1)

5
0]

: OH
B S
o

OIj
10 Step A ‘Preparation of

N_O
, N7
H NH

&

To a solution of 4-(4-hydroxyphenyl)butyrylhydrazine
(200 mg, 1.03 mmol)} in THF (5 mL) was added benzylisocyanate
?200 mg, 1.5 mmol). The reaction mixture was stirred at
15' room temperature for 48 h. Methanol (1 mL) was added to the
reaction mixture and stirred for and additional 30 minutes.
Solvent was removed on rotary evaporator to give the product

as a white solid. MS: m/z (M+1) 328

20 Step B: Preparatibn of .
H
©5



0011 Fs 11~-NNN F-Yo HF N-0 To a solution of the conpound

descri bed in Exanpl e 4, 10 conpound 4(19) (120 ng, 0.25 mmifMay 2005

trifl ne- sul fonam de (37 ng, 0.25 nmol), and

4- di met hy an1nopyr|d|ne (31 ng, Q,25 mol) in met hyl eRETERPHIPAR (2 m) at
anbi ent tenperature was added N, N-dii sopropyl et hyl anmine (65 ng, 0.-~O

nmol ). and 1-[ 3- (di net hyl am no) propyl | - 3-et hyl carbo-dii m de 15 hydrochl ori de
(77 mg, 0.40 mmol ). After stirring for 24 hours, the reaction m xture was

concentrated in vacuo to give a residue which was partitioned between

et hyl acetawe aasdlulibydoachher seepChdsethicagbaanke | ager was washed with
wat er drl%dwﬁNazscnl and concentrated to an oil 20 which was
purmE‘&t nPFaéﬁ oniESgRapRG totadi EAE 18 wmy-200be weroiise )53 1 1S

PCT/ USQa/sAfgaa@edeh‘Et kgmu& giehhyty mgfg%ats gﬁfegéa Cg;é%%%éggga%mcet ate)

to give the desired product as a
610. 70NixhHES WpSectrosenpyat®Btjo=s6all v@haméoKBomng eocfipofinesl were al so

pr epar t L, g h rlate sul f ona (listed | the table) by
e P BT EsnpBuna 1ot oo orbeR PEEattRav R, SPyl | Ik
acetate (2 x 30 mL). Ethyl acetate layer was dried (Na2S04)
and concentrated to dryness to give the product as guImmy

solid. MS: m/z {M+1l) 310

10 Step C: Preparation of

To a solution of the Step B benzyl triazclinone (270
mg) in DMF (7.5 mL) was added tert-butyl isobutyrate (1.1 g)
followed by solid powdered anhydrous K2C03 (500 mg). The
15 reaction mixture was heated at 50 oC with'stirring for 3
days. The reaction mixture was diluted with water (40 mL)
and extracted with ethyl acetate (2 x 40 mL). . Ethyl acetate
.1ayer dried (Na2504) and concenﬁratgd on a rotary evaporator
to give a crude residue. The crude was purifiéd on a flash
20 silica column eluting with 60 % ethyl acetate—hexane torgive

the product. MS: m/z (M+1l) 452

Step D:  Preparation of ' .




N Exanple RSO2NH2 R (WMH)+ Nunber --T5 -(2) benzanesul f onam de- phenyl 619
15(3) cc- benzyl 633 toluenesul fonan de 15(4) 4- 4-net hoxylshidayPO@x19

nethoxxﬁﬁnzengsulfo, nam de 15(5) napht hal ene-2- P-naphthyl 669 :
sul f onanP §&3%8¢ 6) Met hanesul fonani de Methyl 557 15(7) BEBusSaptdizophene- 2-

5-bronmo-2- 704 sul fonani de thienyf13-15(8) 3- 3-chl orophenyl
chl or obenzenesul fon am de 10 May 2005 WD 02/38ii3 PCTI US01142928 116

15(9) 6-ethoxy-2- 6-ethoxy-2-- 720 - benzot hi azol esul fon b enzot hi azol yl
amde 5 Exanple 16 Conpound 16 0 HOL~-O NNO N
To a solution of the Step C benzyltriazolinone (30 mg)

in anhydrous THF (1 mL) was added 1-iodoproapane followed by
1M methanolic XKOH solution (1 mL). Reaction initially
stirred at room temp for 24 h. The reaction was then heated

5 at 50 oC for and 18 h. fThe reaction mixture was diluted
with water 920 mL) and extracted with ethyl acetate (2 x 20
ml) . Ethyl acetate layer was dried {(Na2804) and
concentrated to dryness to give a residue. The residue was
purified on flash silica column eluting with 40% ethyl

10 acetate -hexane mixture to give the product.

MS: m/z (M+1) = 494,

) 0O
o
i
GPI 0

Step E: Preparation of

15
. The Step D tert-butyl ester, descibed (16 mg) was
treated with a 50% mixture of trifluorocacetic acid and
dichloromethane (2 mL)} for 2 h with stirring. The solvent
was removed on a rotary evaporator and the residue dried
-20- under high vacuum to give the product as aﬁ oil.
MS: m/z (M+1) 438
The compounds below were synthesized by alkylating
benzyltriazolinone, using appropriate bromides to give the

- corresponding products.



Step A Preparation of nethyl 4-(4-methoxypheny |)-butyrate ld 0O To a
sol ution of 4-(4-methoxyphenyl)-butyric acid (25.1 g, 0.1290May 20GD

met haneb vgA&33nl), was added sulfuric acid (concentrapegusdyPospl) dropw se

and it was stirred at room 15 tengperature overni ght under nitrogen. The
reaction m xture was concentrated on a rota-vapor, the residue was then
partitioned between ethyl acetate (200 nL) and, saturated sodium

bi car bonat e aqueous solution (200 mL). i The organic phase was separated,
washed with brine (3 x 200 nmL), then .~20 dried over Na2S04 and filtered.
Evapbrati on of solvent gave the titled conpound as an oil (26.8 g, 99%.
Mass (MH) 209. Step B: Preparation of 10 May 2005: WD 02/ 38553

PCTI-USO /42928 117 O N A mixture of nethyl 4-(4-nethoxyphenyl)-butyrate
(10.4 g, Ex@5@deol ) from SteprA and hydraZi ns:hwgrzatle (25.0 g, 5 0.500
mol ) in rethanol (250 nL) was heated under rjeflux: for] an hour. It was

t hen coolle to room tenperature and stlrréﬁqdvernight. The sol vent -
was evapdragaqzgnd [The Tesiduegwas partitigned—betwegn et hyl acetate (200
m.) and jwater (200 nlL). The organic | ayer was washed with brine (3 10 x
200 nmL) | dried ovegr Na2SO4, flltered and cdncentrated to dryness to give
the titl Rgun fS—a—hHt “rusta% 8—+94—g——85%- Mass (MH) = 209. 15

repargy ' '

Step C ion of 110 0 en
14 (4) d-tert-butylbenzyl
i
5 : | Example 15

Compound 15(1)

T‘L’JX ,,\:W
§

To a solution of the compound described in Example 4,
10 Compound 4(19) (120 mg, 0.25 mmol), trifluoromethane-
sulfonamide (37 mg, 0.25 mmol), and 4-dimethylaminopyridine
(31 mg, 0.25 mmol) in methylene chloride {2 mlL) at ambient
temperature was added N,N—diisopropylethylaminé {65 mg, 0.50
mmol) and 14[3-(dimethylamino)propyl}—3~e£hy1carbo—diimide
15 hydrochloride (77 mg, 0.40 mmol). After stirring'for 24
hours, the reaction mixture was conce;ntrated in vacuo to |
give a residue which was partitioneé:l between ethyl acetate
and 1IN hydrochloric acid. The organic layer was washed with
water, brine, d:ied (Na;804) and concentrated t; an oil

20 which was purified by flash chromatography (gradient



N.NY O To a solution of the Step B product (8.76 g, 0.0421 nol) in THF
(200 mL), was added-n-propyl isocyanate (Al drich, 4.34 ni, 1@Mag@805v| )
dr opw &y gipshsihe mixture was 20 stirred at room tenper f an hour.
Evaporati on 8% sol vent gave the tiflked conpound as an J@WW%E%OMH
(12.4 g, 100% . Mass (MH) = 294. étep D: Preparation of NO 25 10 May
2005 WO 02/38553 PCT[USQO /42928 118 To a solution of the Step C product
(12-4, g, 0.0421 nol) in nmethanol (200 nL), was added potassium hydroxide
|n one portion (35.4 g, 0.632 nol). The reactio~ mxture was heated at 70
' C for e3gthiouns 1:14 akélsﬂt mmmmw 1@05’5 m&arlvapetatemetbem due
vvas th ar, t| ~e rret hyl chI e (150 M) and water (150
v% t&lb d% relgi pﬁ'ﬁ W (?Oﬁ%é

rougt to Cl before the two | ayers

mas sepana@nﬂksﬁhe(mwueoeiolam¢r m@ssegpéaekasca%yh(ﬁﬁdﬁ gayhyl ene
chl ori de (1521 The conbi ned orgam c layers 1 i ed over Na2SO4 and
filtered. Emf&’tlll&ﬂ’l&g SOMpandsy wex e id SO Prepagedposadiaing of f-white

soldd thtlafpdop?itte MiFbrMite 11360eS P the RLRAR)L 00T 15 N N

procedure of Compound 15(1).

10
" Example RSO,NH, R (MH)*
Number ' 7
15(2) benzenesul fonamide rhenyl 619
15(3) ‘ o benzyl 633

toluenesulfonamide

15(4) i 4-methoxyphenyl | 649
methoxybenzenesulfo
namide
15(5) -naphthalene-2- f-naphthyl 669
sulfonamide :

15(6) Methanesulfonamide Mothyl 557
15(7y 5-bromothiophene-2- 5-bromo-2- 704
sulfonamide ' thienyl
_15(8) 3~ 3-chlorophenyl 654

chilorobenzenesulfon

amide




N >~O To a solution of the Step D product (5.51, g, 0.0200 npl) in DW
(100 m.), was added (x-b.-~ono-p-xylene (8.30 g, 20 O. 0440V3V@Vﬁgﬁgd by
pot assiwrizeesshonat e powder 13.8 g, 0.100 nmol) It was beghrdidd240 ' C under
nitrogen overnight. The reaction fgigxture was partitioned between et hyl
acetate (200 nL) and water (200 nlL), the. aqueous |layer was extracted with
et hyl acete (200 nL) one nore tinme. The 25 organi ¢ phase was conbi ned,

washed with brine (4 x 200 nL), then dried over Na2.S04 and filtered.
Evapor atign—of-sglvent gave a crude_product which was purified on a

pre

silicalg eﬁaof)colunn P UBFRRFYTAh 20- §0i eAtB¥hEEstAte i h hédhe o give 10
May 2005 OZIMSbégzg{ﬂ%%%§1é§@§g%1 11%e5§%&h&%5%§ gonpound as ¢ol orl ess

oil (6459 g, 87% rep drat|{on of ., O NN
N 10 Jo a solutijon of thamSlep E product (6 55 g, 0.017B nol) in{DCM (100
m) at —6—*C—was—added—drepw-se—the—selution—of-BB3 (491 n-—0. 0519 nL)

in methylene chloride (25 nmL). The reaction was k ' ept at 0 CC and
stirred for an hour. It was then quenched by 1:1 MeOH/ DCM (20 L), stirred
15 for another hour at 0 OC, then roomtenperature overnight. The reaction
m xture was washed with water (3 x 100 nL), and

5 ' Example 16

Compound 16

Step A: Preparation of methyl 4-(4-methoxyphenyl)-butyrate
1 o/

To a solution of 4-(4-methoxyphenyl}-butyric acid (25.1

10

g; 0.129 mol) in methanol (130 mL), was added sulfuric acid
(concentrated, 1.0 mL) dropwise and it was stirred at room

15 temperature overnight under nitrogen. The reaétion mixture
was concentrated on a rota-vapor, the residue Qas-then
partitioned between ethyl acetate (200 mL)Vand:saturated
sodium bicaibonate aqueous solution (200 mL). ;The organic

_ phase was separated, washed with brine (3 x ZOQ mL), then

20 dried over Na,S0, and filtered. Evaporation of .solvent gave
the titled compound as an oil (26.8 g, 99%). Mass {(MH+) =
-209.

Step B: Preparation of



the organic | ayer was separated, dried over Na2SO4, filtered and
concentrated to an yellow oil, which was purified by chrontddbigy200y on a
silica gel colum eluting with 20-60% 20 ethyl acetate in hexane to give
the ti MQH/BdSHpound as a white solid (2.39 g, 39% . ARGE/WRIHIBBY, the
titled conpound can also be made 1T -78 OC instead of 0 *C on the same
scale, white solid (4.89g, 78%. Mass (NH+) 366. 10 May 2005 WO 02/ 385-53
PCT/ USO / 42928 120 Step G Preparation of 0 0 J('10 NNN O The Step F
product (0-100 9, 0.000274 nol) was dissolved in DnF (1-0 nL), to it was
added nethyl 5 bronpacetate (0.103 g, 0.000548 nol) foll owed by potassium
carbonate (0-189 g, 0.00137 nol). After heated at 5 0 OC over weekend, the

reacti on m xture was dil ut ed-W et hyl  @gcetate (2 nL), washed with water
(2 nmz), the separated organic @ was pass, through a chem el ut 1005
tube, and 10 the tube was washed W th mere yl acetate (50 ni).

Evaporati on of ;solvent gave the neth~Yl ester as an oil, which was
purified on®BMeEsyeeQuidrethyill fcd4garthoByBbenyd) hiphaversee (LR -Kexane) .

Mass (Y#h 4380 ho1$! 2Rkl SELBPAr 8hhORy Ak azdne K10 @4 N\ N

5 0.500 mol) in methanol (250 mL) was heated under reflux for
an hour. It was then cooled down to room temperature and
stirred overnight. The solvent was evaporated and the
residue was partitioned between ethyl acetate (200 mL) and
water (200 mL}. The organic layer was washed with brine (3

10 x 200 mL), dried over Nay;S0,, filtered and concentrated to
dryness to give the titled compound as a white crystal (8.79
g, 85%). Mass (MH+) = 209.

15 Step C: Preparation of

\I:::L\/’\»/H\N'N\"rN\¢/\\
O
To a solution of the Step B product (8.76 g, 0.0421
mol) in THF (200 mL)}, was added n-propyl isocyanate
(Aldrich, 4.34 mL, 0.0463 mol) dropwise and the mixture was
20 stirred at room temperature for an hour. Evaporation of

solvent gave the titled compound as an off-white powder

(12.4 g, 100%). Mass (MH+) = 294.

- 8Step D: Preparatioﬁ of ,
o ,
- nN-N
T M
(ﬁ

25



The nmethyl ester obtained fromStep G was treated with 1:1 MeOH 5. ON NaOH
(6 nmL) at roomtenperature overnight, and then concentratethMape0@®sul ti ng

resi dugp\y@sssed | uted with 20. water (2 ni), cooled down .0, Q,f5,@aci di fied
to . pH = 2 by adding concentratgqgs HC1l dropw se. The aqueous. Suspensi on
was | oaded on a Chemelut 1005 tube, eluted with DCM (50 nlL). Evaporation
of nethylene chloride gave the titled conpound as an oil (0.103 g, 89-06).
Mass (MH) 424. 10 May 2005 WO 02/38553 PCT/ USQ /42928 121 The conpounds
|l isted bel ow were prepared according to the procedure outlined above by
usi ng the dproFdlatteloretdly| therSeehyl produbst (1At édya- broddiester in Step

G O NEHh Rl v 0 ,5:ﬁ%§ le R R%%%g niz% Number 6%%% le-thyl -H 438
16(3) "Et Hyl %%fst%lanl"el(é s:)%')ﬁ'py‘f’aﬂ e‘(ll%? §SFE 4 36‘3“ ¢ ¥er2) 3- 464
16( 7) dDec pbraticeB~35L-4 -d] W6321648)) Pheryd +500i o 6m{xOutdy Wwds:; ~~e-thyl
-H-468 1 Cl-g) K442 16(11) n-ButIyI
eated at 70 C for 36 hours. t was then concentrated on a
5 rota-vapor, the residue was then partitiomed between

methylene chloride (150 mL) and water (150 mL), it was

brought to pH = 7 by concentrated HCl before the two layers

was separated. The agueous layer was extracted with more

methylene chloride (150 mi). The combined organic layers
10 was dried over Na;S0; and filtered. Evaporation of solvent

gave the titled compound as a off-white solid (11.2 g, 97%).
Mass (MH+) = 276. )

_ Step E: Preparation of
15

To a sqlution of the Step ﬁ product (5.51.g, 0.0200
| mol) in DMF (100 mL), was added a—b#omo—p—xylepe (8.30 g,
| 20 . 0.0440) followed by potassium carbonate powder ( 13.8 g,
0.100 mol). It was heated to 70 °C under ﬁitrogen
~overnight. The reaction mixture was partitioned between
ethyl acetate (200 mL} and water (260 mL), the:aqueous laﬁer
. was extracted with ethyl acete (200 mL) one more time. The
25 organic phase was combined, washed with brine (4 x 200 mL},
' théﬁ dried over Na»50; and filtered. Evaporatién of solvent
gave a crude product, which was purified on a silica gel

column eluting with 20-60% ethyl acetate in heiane to give



|

10 May 2005 wu 02/ 38553 PCT/USQ /42928 122 n-Pentyl H 494 16(13) 4-fluoro °
phenyl H 518 Exanple 17 Conpound 17 0 O F S NN F>ro" ~NH#May 2T05 a

sol ut i & @ingske com pound described in Exanple 16, "clarj pl ease- (45
my, 0.10 mmol), trifluoronethanesulfpnam de (15 ny, 0.1%Ckhépygwé%d 4- 10

di met hyl am nopyridine (12 ng, 0.10 mmol) in nethylene <chloride (I nlL) at
anbi ent tenperature was added N, N diisopropyl ethylamne (26 ng, 0.20 nmol)
and 1-[3- (dinmethyl am no) propyl | -3-ethylcarbodiiinide hydrochloride (31

ng, 0. 16 mmol) Af ‘ter stirring for 24 hours, the reaction 15 m xture was
concentth& &d tiled sampawndiae eolesldus whiche.sasgpasyi| i onedshet ween

et hyl qgﬁgﬁtg §@$ I N hydrochloric acid. The organic |ayer was washed with
water, brine, dried (Na2S04) and concentrated to an oil which was purified
by flash chromatography (gradient elution, 1:4 ethyl ,20 acetate: hexanes
to 100% ethyl acetate) to give the desired product as a white solid.
C25H29F3N405S (MW 554.59) mass spectroscopy (IVH ) 555.

5

Step F: Preparation of

10 | To a solution of the Step E product (6.55 g, 0.0173
mol) in DCM (100 mL) at -0 °C, was added dropwise the
solution of BBr3z {(4.%1 mL, 0.0519 mL) in methylene chloride

(25 mL}. The reaction was.kept at 0 °C and stirred for én
hour. It was then quenched by 1:1 MeOH/DCM (20 mL), stirred
15 for another hour at 0 °C, then room temperature overnight.
The reaction mixture was washed with water (3 x 100 ml.) , énd
t#e organic layer was separated, dried over Nax80,4, filtered
and concentrated to an yellow o0il, which was purified by
chromatography on a silica gel column eluting with 20-60%
20 ethyl acetate in hexane to give the.titled compound as a
white solid (2.39 g, 39%). Alternatively, the titled
compound can also be made at -78 °C instead of 0 °C on the

same scale, white solid (4.89g, 78%).. Mass (MH+) = 366,



10 May 2005 WO 021385i 3 PCT/ USO01/ 42928 123 Exanple 18 Cbnpound 18 00
If o0jj~Il O HNN N 5 The title conpound was prepared ut1dMaygg03 he

Exanpheo ¢d&ssps oduct and 4- net hoxybenzenesul f onam de aégpgg$ﬂgﬁ%§ t he
procedure described in Exanple 1743C3: LH36N406S (MW 5 % S

spectroscopy (MH+) = 593. 10 Exanple 19 Conpound 19 0 0 11 - S, If NT-0
OH~-1-<-- NN 1 0O The title conpound was prepared utilizing the
conpound 15 described in Exanple 5, Conpound 5 (8), and net hane

sulfo accardin to t he procedure described in: Exanmple 17.
c27H3§ﬁ%%é§’ NM&%%%?%%S Qnégg spectroscopy (M) 529 20

/OIU\/Oj()\/\/w\—,:'>= 0
(

The Step F product {(0.100 g, 0.000274 molj was

dissolved in DMF (1.0 mL), to it was added methyl

57 bromoacetate {0.103 g, 0.000548 mol) feollowed by potassium
carbonate (0.18% g, 0.00137 mol}). After heated at 50 °C
over weekend, the reaction mixture was diluted.with ethyl
acetate (2 mL}, washed with water (2 mL), the separated
organic layer was pass through a chem elut 1005 tube, and

10 the tube was washed with more ethyl acetate (56 mk) .
Evaporation of solvent gave the methyl ester as an oil,
which was purified on Biotage Quad3 (silica gel, 20-60%

ethylacetate in hexane). Mass (MH+) 438.

15 Step H: Preparation of

The methyl ester obtained from Step GlWas treated with
1:1 MeOH/5.0N NaOH (6 mL) at room temperature overnight, and
" then concentrated., The resulting residue was diluted with
20 water (2 mL), cooled down to 0 °C, acidified to pH = 2 by
- adding concentrated HC1l dropwise. The agqueous suspension
was loaded on a Chem elut 1005 tube, eluted with DCM (50
mlL) . Evaporation of methylene chloride gave the titled
compound as an oil (0.103 g, 89%). Mass {(MH+) = 424.




Exanpl e 20 Compound 20 WD 02138553 10 May 2005 PCT/USO /42928 124 0 H, N
OO~-N- NT N ~1-0 To a cooled (0 '"C) solution of the conmpoundl@dsyg2082d in
Exanpl e rrpound 4(19) (164 ng, 0.34 nmol) in nethylene 5 chloride (3
m) wa¥ Oa%’éep oxalyl chloride (178 gL, 2.0 mol) fol | ower/itspi/42928
N, N- di met hyl f ormam de (1 drop). Aft2r stirring in cold bath for 0.25 hour,
the reaction mxture was stirred at roomtenperature for one hour, then
concen~rated to dryness. The residue was di ssolved in tetrahydrofuran (15
10 mL) and the resulting solution added dropw se to chilled (0O QO
concentrate d mb) with VI us strrrin The
i xt ur e vvas@h;tél rrebHHha¥ i%ékgﬁ %%go o‘l)')'rere ﬁrﬁp r?(e“aoﬁ? ?%oﬁ?terrperat ure
for 20th©uPSOC@3m:en@ualnnadgaheveabyeasdﬁg \t\hdacapﬁ@épﬁﬁététm@ﬂﬁﬁl
bet weenet hy] -acetate and , 15 saturated aqueous sodi um bi carbonate. The
et hyl %Eef el ‘P‘a’fﬂéPs*v'\hE“Rﬁgh@dbﬁPﬂﬁ fater, iprenep @ried (Na2SO4), and
concentrated to give the desired product as a foam C2sH38N403 (MW =
478 64) mass spectroscopy (M—I) 479. 20 Exanple 21 Conmpound 21 O H 1 O

NN-~ ' X0- a--)
H2
/’@'

.
Example | R1 R2 MS {m/=z)
Number
16(2) | Methyl H ' 438
16(3) Ethyl T H 452
16 (4) Tsopropyl H 166
16(5) F ' F 460
16(6) —(CHz)3- ' 464
16 (7) Cyclohexyl H_ 506
16(8) Phenyl H 500
15(9)_ Hydroxyethyl H 468
16 (10) | T F H 442
i5(11) 7 n-Butyl H 480




N>--0O 25 Step A: Preparation of: 10 May 2005 NVO 02/38i 53 PCTI USO /42928

125 U To a solution of 4-(4-methox-yphenyl)-butyric acid (20 My290511

nmol ), | ogpropyl am ne (1.14 ni, 16 mmol), HOAt (1..49 5 g, 11 mmol) and

DVAP (T%ﬁ&%ﬁgﬁl mmol) in 70 nL of 2 y DVF, 3.07 g of Eﬂﬁﬂ(&%nﬁﬁﬁﬁ) was

added in one portion. The resulti'g m xture was allowed to stand under N2

for 8 h. Then the mxture was diluted with 50 nL of Et20. organic | ayer

was washed with INHCL (3 x 20 m.), brine (3 x 20 nL) 10 and dried over

'‘Na2SO4, filtered. The organic solvent was then renoved under vacuum

Resi dug was puritied By col umn  chromatpgraphy toJgi-ve the titte copnpound.

MS (MFE)mz 234 1% Step B: Preparatjon of: Toja solution of th¢ Step A

product] (1. #2{d2)7. 37 |mol -EzEmtivi 9 ni| of diy CH2C12, 2.4 g of

trinethyl -oxonium tetirafluoroborate (1¢.7 mol) \yas added in one portion:

The mxture was alloyed to stand at r.}t. for 4 h. Organic solvept was

t hen renovedsynder vagd ULIAT 14666 dpged@B [ redigsol veéd Tn SGyg- of Et R0 and .,

washediwith cold sat' fag. 25 K2CQ03 (3 x] 10 nL), bfine (3 x 10 nmL). }The

et her lfayer was then{dried over Na2SO4, filteredjand concentrated|{ The 10
L

May 2005~ WO 02138553 PCT/USO742928 éa

Example 17

-Compound 17

* C

To a solution of the compound éescribed in Example 16,

**clarify, please..(45 mg, O.lO-mhol},
trifluoromethanesulfonamide (15 mg, 0.10 mmol), and 4-

10 dimethylaminqpyridine (12 mg, 0.10 mmol) in methylene

' chloride (1 mL) at ambient temperature was added N,N-
diisopropylethylamine (26 mg, 0.20 mmol) and 1-[3-
(dimethylamino}propyl}—B—ethylcgrbodiimide hydrochloride (31
mg, 0.16 mmol). After stirring for 24 hours, the reaction

- 15 mixture was concentrated in vacuo to give a residue which
was partitioned between ethyl acetate and 1N hydrochlorid
acid. The organic layer was washed with wéter,'brine, dried
 u%uSOn and concentrated to an oil which was purified by
flash chromatography (gradient elutioﬁ, 1:4 et£y1

.20 acetate:hexanes to 100% ethyi acetatef to give the desired
product as a white so0lid. CysHyeFaNgOsS (MW = 554.59); mass
spectroscopy (MH') = 555. '



resi due was dissolved in 30 nL of dry toluene. To the Solution, - 0.79 g of
et hyl carbazate was added., The mixture was heated to refl utofay2865h.

or gani t was then renoved under vacuum Residu f| ed by 5
chrona%%%%ﬁ? to give the title ggoypound. Ms, (M-1l') Wﬁ%ﬁ 2&; ep C
Preparation of MN N 10 A m xture of the Step B product (1.53 g, 5.6
nmol ), 4- nethyl benzyl bromde (2.1 g, 11.2 nuftol) and K2C03 (7.7 g, 56
nunol) in 25 nL of dry DVMF was heated at 60 OC for 12 h. The 15 m xture was
then diluted with 75 nL of Et20 and filtered- O ganic |ayer was washed wth
IN HC1 (3 x 15 nlL), brine (3 x EXampile, 1dried over MyS041 filtered and
concentrated. Residue was puri B&ed b hﬁ)mat ography to give'the title
conmpound. M5 (M+14) miz 377. 2 ; eparation of 0 ""A-ONO 25 To a
solution of the Step C product (1.01 g, 2.7 nunol) in 50 nL of dry CH2C12
at -78 0C, 0. 8 nL of BBr,3 (8 1 mol) 10 May 2005 WO 02/ 38M3

PCT/ USO/42928 127 was aﬂid dropwi se. The resul t} soI ution was war med
up to 0 'Cin 10m at sarret rrp ure for 2h.

~ ")Qo

5
The title compound was prepared utilizing the Example
16 product and 4-methoxybenzenesulfonamide according to the
procedure described in Example 17. Ci31H3eNj06S (MW = 592.72);
mass spectroscopy (MH') = 593.
10

Example 19

Compounnd 19

o o C
/ﬁ‘N’uXO N—N
O H
/
C

The title compound was prepared utilizing the compound
15 described in Example 5, Compound 5(8), and methane
sulfonamide according to the proéedure described in Example

17. C37H3gNyOsS (MW = 528.68); mass spectroscopy (MH') = 529

20

Example 20

Combound 20



The m xture was then diluted wwth 200 nL of Et20 Organic |ayer was washed
with H20 (3 x 20 nL) , brine (3 x 20 nL) ‘and 5 dried over NuRf@¢2005!tered.
O ganiwosobsssnt was renoved under vacuum Residue Waspghﬁ]gghﬁggg in 25 n
of absolute EtOH To the solutionzs 3.1 nL of 2-bronp-ethylbutyrate (21.2
mmol), 1.26 g of K2ZCAB (9.1 mml ) and 365 ng of MgSO4 (3-03 mmmol ) were
added. The resulting mxture was heated to 10 70 *C for 12 h. Solid was
filtered off and organic solvent was renoved under vacuum The residue was
then dissolved in 75 nL of CH2Cl2. The organic |ayer was washed with 1N

HCl (3 x 10 nL), brineg(3 x 10 nmL), dried ov 2304, filtered and then

concentr at ed. Residw;J s-qurkfied by 15 @%aphy to give the title

conpound. MS ( M+l ~) "1 z /\47 r‘éﬁgra onof O H 0")~0NN .20
p 1.03 mol) in 20 nL of EtOH,

To a solution of the Step D
1.0 ML of 5N NaOH was added. The 25 re ting solution was heated to refl ux

for 30 mn. Oganic solvent was renoved>™nder vacuum Residue was .
dissolved in 30 M. of CH2Cl2 and washed with IN HC (2 x 10 nff,), brine
(2 x 10 nL). Organic layer was then dried over Na2SO4, filtered and
concentrat e Resdshugs Wad RYr sbhed by 1¢ '% 2 /38593

PCT/ US01/ 42928 128 chrona?ggraphylto give t (%%%ﬁqu\é\gc%zﬁﬁgﬁﬁg’.edws (M+1+)
nmz 10 Example 4, Compound 4(19) (164 mg, 0.34 mmol) in methylene

5 chloride (3 mlL) was added oxalyl chloride {178 RL, 2.0 mmol)
followed by N,N-dimethylformamide (1 drop). After stirring
in cold bath for 0.25 hour, the reaction mixture was stirred
at room temperature for one hour, tﬁen concenérated Eo
dryness. The residue was dissolved in tetrahydrofuran (15

10 mL) and the resplting solution added dropwise to chilled (0
°C) concentrated ammonium hydroxide {30 mL) wi£h vigorous
- stirring. The mixture was stirred at 0 °C.for one hour, then
stirred at room temperature for 20 hours. Concentfation gave
- a residue which was partitioned betwéen_ethyl”acetate and
15 = saturated aqueous sodium bicarbonate. The ethyl acetate
' layer was washed with water, brine, dried (Na,S04), and
concentrated to give the desired product as a foam.

C2eH3sN403 (MW = 478.64); mass spectroscopy (MH') = 479.

20 _ Example 21

dompound 21

25 . Step A: Preparation of:




450. Exanple 22 5 Cbnpound 22 O=< NNNNO ri O 10 Step A Preparatlon
-0 A nethanol solution (500 mL) of 3-(4 nmethoxyphenyloappoesi c acid
(Aldrich, 10.15 g, 0.056 nol) was treated with H2SO4 (concentrated, 3 ni)
and st WO @$8383 15 room tenperature overni ght. The sol PEmUSKEE292% apor at ed

of O

and the residue diluted with CH2CIZ$ (150 ni) . The. resulting solution
was extracted with saturated aqueous: sodium bicarbonate (I X150 nm)

followed by brine (I XI~OnlL), then dried over Na.2S0O4- Upon evaporation :

of the solvent the 20 desired nethyl
Cl 1 H1403 (MW = 194-23) nass spectroscopy (M~).
of WD 02/ 385-53 10 May 2005 PCTIUSO /42928 129 0 H-N H A n®et hano

gg p (10.6 g, 0.055 nmol) was
treated with hydrazine hydrat& (3Q g, 8.6 | ) and stirred overnight.
sol vent was 5 evaporated and the residue Mlssolved in ethyl acetate (300

Solution (60 nL) of nethyl

10

15

20

25

To a solution of 4-(4-methoxyphenyl)-butyric acid (2.13

-g, 11 mmol), cyclopropylamine (1.14 mL, 16 mmol), HOAt {(1.49

g, 11 mmol) and DMAP (134 mg, 1 mmol) in 70 mL of dry DMF,
3.07 g of EDC (16 mmol) was added in one portion. The
resulting mixture was allowed tb stand under N; for 8 h.
Then the mixture was diluted with 50 mL of Et;0. Organic
layer was washed with 1N HC1 (3 x 20 mL), brine (3 x 20 mL)
and dried over Na;SO5, filtered. The organic solvent was
then removed under vacuum. Residue was purified by column
chfomatography to give the title compound. MS {(M+1%) m/=z
234.

Step B: Preparation of:.
l
O\[::]\¢/\~/2TEL=
‘ f

To a solution of the Step A product {1.72 g, 7.37 mmol)
in 9 mI: of dry CH,Cl,, 2.18 g of trimethyl-oxonium

tetrafluoroborate {(14.7 mmol) was added in one portion. The

- mixture was allowed to stand at r.t. for 4 h. Organic

solvent was then remOved under vacuum. Residue was
redissolved in 50 mi of Et;0 and washed with cold sat’ aqg.
KoCO3 (3 x 10 mL), brine (3 x 10 mL). The ether layer was

then dried over Na;S0,, filtered and concentrated. The

ester was obtained as a colorless oil.
195.1 Step B: Preparaion

The.



M.) . The resulting solution was extracted wwth H20 (300 nlL). The aqueous
extract was back extracted with ethyl acetate (300 niL) thel) Mag288rmbi ned
or ganivgo@¥kfasts were dried over Na2SO4 .and concentrated to |ve a white
solid. 10 The product was suspendeg i n hexane (100 rrL)P‘foé'ﬁmf fared to
give the desired acyl hydrizide as a white solid. C3.0OH14N202 (MN:

194, 23) mass spectroscopy (MH) 195.1 Step C Preparation of H 15 0 A THF
solution (125 nL) of the acyl hydrizide fromStep B (9.2 g, 0.047 nol) was
treated with a THP solution (50 nL) of n-propyl isocyanate (Al drich, 5.3
mL, 0.XBAdRS was ml\cﬁ%p\ms@ anleroflam rutlesnelhe 76 xithg e was stirred

over night,.,2Q durd i ck i'tate d. The resulting
susper%lon%\?\?as tdre \?ﬁht%}ﬁ’gtqﬁ:rpp &AL )? ‘%ﬁ?ﬂﬂ;t iThe ixtroxi mat el y 2
hour s wahehesace o \/mfmerfdslormm r atc&%atrﬁc Hongdie Hesiy acyl

sem carbazide as_a white solid which was used wthout furt

puri f IFERTEHE unz%erst‘aflwm -Pr diggraiorest BOiNdedDe85 WO 02/ 385| 3

PGT/ USQ/ 923 . i d Step C (13.4 g,

0. 048 rml) |sso|éd\>l§ ‘Juengr%t H%?#oe ?'ma %r?%adz ?Irsfea@g& b B Zon (27 g,

0. 48 R019)-, then heated to 60 'C for' 16 hr and 85 OC for an

Step C: Preparation of

O\/\A# >
¢

r

10

A mixture of the Step B product (1.. 53 g, 5.6 mmol), 4-
methylbenzyl bromide (2.1 g, 11.2 mmol) and K:CO3 (7.7 a, 56
mmol) in 25 mL of dry DMF was heated at 60 °C for 12 h. The

15 mixture was tl:).en diluted with 75 mL of Et,0 and filtered.
Organic layer was washed with 1N HC1l (3 x 15 mL), brine (3 x
15 mL}), dried over MgSQ;, filtered and concentrated.
Res:l.due was purified by chromatography to give the title
_compound. MS (M+1‘*) m/fz 377.

20
Step D: Preparation of
: o
: ' !
0 -;
/\O&OG\/\}_L‘ < > i
‘ . NA 0 .
25 'To a solution of the Step C product (1.01 g, 2.7 mmol)

in 50 ml, of dry CH.Cl; at -78 °c, 0. 8 mL of BBJ;:3 {8.1 mmol)



5 additional 6 hr. The reaction m xture was coo;led to room tenperature,
poured into H20, then extracted with ethyl acetate (3X500 tH:MayPhes
conbi ned organic extracts were dried over Na2SO4 then concentrated to give

the desveedsdds propyl triazolinone as a slightly yell I, C 0
Cl4HI gN302 (MW = 261.33); mass spegsroscopy ( M) 262.?&@%3'6}}@2}

Preparation of The N4-propyl triazolinone fromStep D (1.05 g, 4.0 15 mmol)
was dissolved in DMF (25 nL)'and treated with a-bronmo- p-xylene (1.17 g,
6.3 mml) and powdered K2CO3 (3.17 g, 0.023 nol) The resulting m xture was
heated to 50 OC under a drying tube overnight. The reaction m xture was
cool ed "&F F6ied CEwpeiseur e Thowestlicnng aqltéos HEs (amed5upl koand 20

extractped~i nfo- gt a .(75.nt)._The organic extract _ was washed with
bri ne, tOgrice Bo%grH&ZS@%%&%ntac%ﬂ%%n?Fﬁ%%e T TRFIREPRE EPTidel product .
Puri fi Gate eorixnprfe ssls thelhyli2Q@ea WOLH20885h8 BETEYSOL / 4894801431

chromatq rz]acph (1:1 hg})Z(anes:et hyl _acetate) gave the desired
N2- p- b&RSy Washesd, BiitRoHaC at3 aX s39 gat) y Breinew(3i x. 20 (mbp Herd302 (MW =

365 48 ]ri cBRSYeSPRELEOSC AP Wil 3@h-gahi D sSRE E:aérr% of N OH The
N2- p- net hyl benzyl tri agol.i none from Stgep lE 13’%“9% "‘}:)5{25e rrHe%{c])I ) was
di ssol Srnverarer? aRgsedukeetvrasoddssGluadein BB. mLoofhiabssdhiuki on was

P eP oy IRy e BB, g Lt gk b PPy BPEVadE Squenched by
the cHl23p&i smodddi Liod of offekhemol (9. CHAbA) Ehel RE3UKY *E Mgdoyre
{(3.03 mmol) were added.‘ The resulting mixture was heated to
10 70 °c for 12 h. Solid was filtered off and organic solvent
was removed under vacuum. The residue was then dissolved in
75 mL of CHxCl,. The organic layer was washed with 1N HC1
(3 x 10 mL), brine (3 x 10 mL), dried over Na,S0;, filtered
and then concentrated. Residue was purified by

15 chromatography to give the title compound. MS (M+1*) m/z
478.

Step E: Preparation of

20 o - 25

To a solution of the Step D product (490 mg, 1.03 mmol)

| in 20 mL of EtOH, 1.0 mL of 5N NaOH was added. The
25 resulting solution was heated to feflux for 30 min. Organic
solvent was removed under vacuum. Residue was dissolved in
30 mL of CH;Cl, and washed with 1IN HC1l (2 x 10 mlL), brine (2

x 10 mL). Organic layer was then dried over Na,SO;,

filtered_and concentrated. Residue was purified by



was poured into H20 and extracted with additional CH2Cl2 (50 nL). The
organi ¢ extract was washed with brine, dried over 15 Na2SO410 Map@005
concentrated to give the desired phenol as a slightly:-yellow oil.
C21H25WBOZ386¢MN 351. 45) mass spectroscopy (M) = 352. 2PCBUEHR/HZI28Pr epar at i on
of 10 May 2005 WO 02/38i-53 PCT/ 80O /42928 132 0==< N-~ 0 The phenol
fromStep F (0-81 g, 2-3 mmpol ) was dissolved in ethanol (absolute, 15 ni)
and treated with ethyl 2- bronoisobutyrate (1.2 nL, 8.2 mmol) , powdered
K2C®B (1.4 g, 510 - | mmol) , and MySHA (1. 0 g, 8.3 mmwl) . The resulting
m xt ur, ggﬁégggy i e ungler, g yi oVi@& Nj * er cooling
to roo%terrperata&g]g_q%tcﬁg‘qlr‘g%ctl ont%lt% u#%%%g&ﬂ Ilfg%ertg%mt Hrgﬁ{g a pad of
celitel®hd the filtrate was concentrated.. The resulting residue was

di ssolved in CH2C12 10 (100 m.) and washed wi th aqueous HCl1 (IN, 100 ni)"
followed by brine. The organic extract was dried over Na2SO4 then
concentrated to give the crude gpradyrs.oPurification by flash .
chromat ography (1:1 hexanes: ethyl acetate) gave the desired ethyl ester as
an”oi | . C2- ?H35N304 (MW 465. 60 ompesnnd1 82spect r oscopy (M) = 466.2. Step
H Preparation of -IN 0OV r-\CH

[,J

10 Step A: Preparation of

m#—i.r{.>;o 0
N ‘I)L«O

—0

A methanol solution (500 mL) of 3-(4-
methoxyphenyl )propionic acid (Aldrich, 10.15 g, 0.056 mol)
-Wgs treated with H>S0s (concentrated, 3 mbL) and stirred at
15 room temperature overnight. The solvent was evaporated and
~ the residue diluted with CH,Cl, (150 mL). The.resulting
solution was extracted with saturated agueous :sodium
bicarbonate (1X150 mL) followed by brine (1X150 mL), then
dried over Na,S0;. Upon evaporatioﬁ'of the solvent the
20 desired methyl ester was obtained aé a colorless oil.

C11H340; (MW = 194.23); mass spectroscopy (MH') = 195.1

- Step B: Preparaion of _ ) , '



10 May 2005 WD 02/38S53 PCT[USQO /42928 133 The ethyl ester from Step G

(277.3 ng, 0.60 nmol) was dissolved in dioxane/ H20 (10 ni/8) Nay 2008

t r eat edyyi skiOH (44 ng, 1.8 nmol). The resulting m xture was stirred 5
over ni gh?ﬁo%[%éﬁj concentrated. The regul ting residue was EﬁT’ﬁﬁﬂ‘@ag%ﬁth CH2C12
(25 nmL) and extracted with agueous NaOH (IN, 2X25 nlL) The conbi ned aqueous
extracts were acidified by the careful addition of aqueous HCL (5N) then
extracted into CH2Cl2 (2X25 nL) . The conbi ned organic extracts were 10
dried over Na2SO4 and concentrated to give the desired carboxylic acid an
a colorless oil. C25H3.1 N304 ( A 437.54) Mass spectroscopy (M) =438.2

N N---~-OX0 0. Step A
Preparation of 10 May 2005 WO-_@2/ 384i 0l / 42928 134 The N4- propyl
triazolinone from Exanple 22, Step D ( ‘ \4.3 nmmol ) was dissolved in
DMF (25 nmL) and treated w th phenethylbromde (710 O., 5.2 mml) and
powder ed K28OBethanbRS5aj utddh el JmL ) TheE mestinkl Nes X tiddn Waseated to
50 60 Sﬁou%der 3 g{¥gn tube overni ght. The react7ion m xture was cool ed
to roomtenpérature, Je dVash it ShRch gt fichydmezine hydrate (30

g, 0.60 mol} and stirred overnight. The solvent was

5 evaporated and the residue dissolved in ethyl acetate (300
mL)}. The resulting solution was extracted with H,0 (300
ml) . The agqueous extraét was back extracted with ethyl
acetate (300 mL} then the combined organic extracts were
dried over Na,;S0; and concentrated to give a white solid.

10 The product was suspended in hexane (1OO mL) then filtered
to give the desired écyl hydrizide as a white solid.

CioH14N202 (MW = 194,23); mass spectroscopy (MH*) = 195.1

Step C: Preparation of

L\Hﬂ—ﬂ I \

15 ©
A THF solution (125 mL) of the acyl hydrizide %rom Step

B (9.2 g, 0.047 mol) was treated with a THF solution (50 mL)
of n-propyl isocyanate (aAldrich, 5.3 mI, 0.057 mol} - added
dropwise over 15 minutes. The mixture was stirred overnight

20  during which a thick DPrecipitate forﬁed. " The resulting
suspension was treated with methanol (100 mL) and stirred
approximately 2 hours. The solvent was then concentrated to
give the desired acyl semicarbazide as a white solid which
was used without further purification.

25 -

Step D: Preparation of



75 nL) and extracted into ethyl acetate (100 nmlL) The organic extract was
washed with brine, dried over Na2SO4, 16 then concentrated-Rnggggoghe
crude g‘r(gq%&%__\_s Purification by flash chromatography (gradi ent 1:1
hexanes "> acetate) gave the dgilred N2- phenet #yl t PLAZAEIHERE as an
oi |l - C22H2- 7N302 (MWN = 365.48) nmass spectroscopy (MN 366.1. 15 Step B:
Preparation of H 10 May 2005 WO 02/38553 135 PCT/ US01/ 42928 The

‘N2- phenet hyl triazolinone fromStep A (0.83 g, 2.3 nmmol) was dissolved in
CH2C12 and cooled to O 'C under N2. To this solution was added, dropw se,
solution (10 a CH2CI2 m.) of B@\B (1. On, 10. 6 imol) . Af ter stirring
f or 2 hrat 50"'C thedﬁggf i®n m xt u=e=was quenched by the dropw se
addi ti on of nethanol /CH2 Thi N xture was poured into H20

and extracted with additional ) The organic extract was .
washed with brine, dried oy Na2S0O4, then concentrated to give the
desired phenol as a 10 slightly yellow oil. C21H25N302 ( MV 351-45) nass
spectroscopy (MH+) 352.2. Step C. Preparation of N o=< 11 (" YJ 0 15 The
phenol fromStemd/] Os&bi @arida2idBDEyomastdbseolveds g, 0.048 mol)

was dissolved in methanol (100 mL), treated with KOH (27 g,
0.48 mol), then heated to 60 °C for 16 hr and 85 °C for an

5 additional 6 hr. The reaction mixture was coé:led to room
temperature, poured intb H,0, then .extracted with ethyl
acetate (3X500 mL). The combined organic extracts were
dried over Na,S0,; then concentrated to give the desired N4—‘
propyl triazolinone as a slightly yellow solid.

10 CigHioN3O; (MW = 261.33); mass spectroscopy (MH') = 262.1

Step E: Preparation of

The N4-propyl triazolinone from Step D (1.05 g, 4.0
15 mmol) was dissolved in DMF (25 mL) and treated with o-bromo-
p- xylene (1.17 g, 6.3 mmol) and powdered KCOs (3.17 g,
0 023 mpl) The resulting mixture was heated to 50 °C under
a drying tube overnight. The reaction mlxt:ur-e was cooled to
room temperature, poured into aqﬁgaous HC1 (1N:, 75 mL) and
f20 extracted into ethyl acetate (75 ml). The organic extract
| was washed with brine, dried over Na;S0y, thEI; concentrated

to give the crude product. Purification by flash



in ethanol (absolute, 15 nlL) and treated with ethyl 2- bronoi sobutyrate

(1.2 m., 8.2 mmol), powdered K2C03 (1.4 g, 10. 1 mmol) , atodvbp30es (1. O
g, 8.3 wdehlssss The resulting mxture was heated to 60 ', Hﬁgﬁ’ﬁzﬁs drying
tube overnight. 20 After cooling tg;yoomtenperature, the reaction m xture
was filtered through a pad of celite and the filtrate was concentr at ed.
The resulting residue was dissolved in CH2Cl12 (100.nL) and washed with
aqueous HCL (I N, 100 nL) followed by brine. The organic extract was dried
over Na2SO4 then 10 May 2005 WO . 02/385i 3 PCT/ US01/ 42929 136
concent TR tIERRAY t e kriereapeseichyl Raeetacal | gavey thel dehired

chr omat ﬁm@! 1 i el ate) gave, 1 he sired.ethyl ester
as an (%?%r Q?ﬁ%ﬁ%%ﬁm%{g%%{ﬁoﬁgﬁségs%e% it yY%ﬁ/i@Y 2866°3. 5 Step D:
Pr epar &:BnMNe02 WWN- N €5 YA8)OH ridhes edpeid tesd @bpf r omiSt ep 540178 g, 1.7 :

mmol ) was 10 di ssol ved in dioxane/H20 (20 nL, 3/1) and treated with Li OH
(122 ng, 5.1 nmmol) . The resulting m xture was stirred overnight then

consentgiede: The-&asdidly ses:idue was diluted with ethyl acetate (50
m.) and extracted wth aqueous HCl (1N, 50 mL). The organic extract was 15

re.extracted with aqueous NaCH (IN, /1 X 50 nL) The resulting aqueous
washing was acidified by the a fon of aqueous HCL (5N) then extracted
with ethyl acetate (2X50

. The N2-p-methylbenzyl triazolinone from Step E (0.95 g,
2.6 mmol) was dissolved in CH,;Cl; and cooled to 0 °C under
| N2. To this solution was added, dropwise, a CH2C12 solution
rlQ (10 mL:) of BBry (1.0 mL, 10.6 mmol). After stirring for 2
hr at 0 °C, the reaction mixture was quenched by the
dropwise add@tion of methanol/CH,Cl,. The resulting mixture
was poured into H;O and extracted with additional CH,C1,; (50
mL) . The organic extract was washed with brine, dried over
15 Na;S04, then concentrated tb give the desired phenol as a
~ slightly yellow 0il. CuHzsNsO; (MW = 351.45): mass
spectroscopy (MH') = 352.2.

Step G: Preparation of -



-NL). The organic extracts were washed with bri ne, dried .over Na2SO4 and

concentrated to give the desired carboxylic 20 acid an a col®kMhe2e0®i | .
C25H3 133Q4 36V = 437.54) mass spectroscopy (M) 4388%%%}%) = 436. 3
Exanpl e 24  Conpound 24 25 10 May,;2005 WO 02/385i 3 PC 3828 137 N
0O=<1 NO OH Step A: Preparation of O=( -5 The N4-propyl triazolinone from
Example 22, Step D (1.07 9, 4.1 nmol) was dissolved in DM (25 nL) and
treated wth 3-Phenyl propyl bromde (750 PL, 4.9 nmol) and powdered K2C03
(1-2 g, 8.7 mmol) . The resulting m xture was heated to 50-60 'C under a
dryi ng tube overnight. The reaction 10 m xture was cooled to room
tenperature, poured into aqygoug HCI UN, 75 nl) and extracted into ethyl
acetate (100 nmL). The orga tract was washed with brine, dried over |,
Na2SO4, then concentrated to~gAe the crude product. Purification by flash
chromat ography (1:1 hexaneg:ethyl 15 acetate) gave the desired

N2- ( 3- phenyl propyl ) triazoljgnone as a slightly yellow oil. C23H2.gN302 -
(14W= 379.51); nass sggg(ro copy ( = 380.1 1 OM ay 2005

Baase

The phenol from Step F (0.81 g, 2.3 mmol) was dissolved

in ethanol (absolute, 15 ml) and treated with ethyl 2-
bromoisobutyrate (1.2 ml., 8.2 mmol), powdered K,CO; (1.4 g,
5 10.1 mmol), and MgSO; (1.0 g, 8.3 mmol). The resulting
mixture was heated to 60 °C under a drying tube overnight.
After cooling to room temperature, the reactioﬁ mixture was
filtered through a pad of celite and the filtrate was
. concentrated. The resulting residue was dissolved in CH:Cl»
10 (100 mL) and washed with agueous HC1 (1IN, 100 mL) followed
by brine. fThe organic extract was dried over Na,80, then
concentrated £o give the crude product. Purification by
flash chromatography (1:1 hexanes:ethyl acetate) gave the
desired ethyl ester as an oil. CyyH3sNsOs (MW = 465.60); mass

15 spectroscopy {(MH') = 466.2. {

Step H: Preparation of




WD 02/ 38i 53 PCTI USO /42928 138 Step B: Preparation of H 5 The

N2- ( 3- phenyl propyl ) triazolinone fromStep A (0.92 g, 2.4 monay 2005

di ssol Y\F&? in.CH2C12 and cooled to O OC under- N2. To this solution was
added, Q)zﬁ’&i’?e, a CH2C12 Solution (10 mL) of BBr3 (OPGUUHAI/42%86 mmmol ).
After stirring for approximately ¥35 hr at 0 'C the reaction nixture was
10 quenched by the dropw se addition of nethanol /CH2A 2. The resulting
m xture was poured into H20 and extracted with additional CH2Cl2 (2 X 50
mL). The conbined organic extracts were washed with brine, dried over
Na2SO4, then concentrated to give the crude phenol as a colorless oil 15
(used without further purification) C22H27N302 (MN 365.48); nass

spect r oscopyPeL &Y 1366 tRY Jingn Stelr ¢half2itT oh nd, 10. AbhymRI05 wadD 02/ 38553

PCT/ USQ/ 9 nQl, Af St B_(0-91 q, 2.5 ). was

di ssol ?égé%ig%%edt %:z}ncﬂq C: ggl%oﬁgtﬁ e?h%wng} g‘ﬁ‘ﬁ fa?“ggttéf(?&\%etdﬁwéﬁml H

br onoi ddButngr, atle 8( @ Ifl, &h2 Mkl tipoyvder-adi ke Ghss (de a5 10. 1 nmmol )
.2 nunol) The resulting mxture was heated to 60 OC

and. MUSA _( 0. % 5 ’

undar 8"8?’%98 t%ﬁ&%&@ﬁlﬁe@*fﬁateﬂm eM O AGHY ting oot dmpe® ure, the

reacti en1uiceuye twasH,E1) t eFedut hravghe 2 Pabr e fwggi]i é?ﬁe‘%%g ddgyfiltrate
Wi

was concentrated- The resulting residue was dilute aqueous HCl
j O 5N, 3. n2E28nElext r FaeefopinpeGHRQUEUE Xxt5racts were acidified

by the careful addition of aqueous HCl1 (5N) then extracted
into CHyCl: (2X25 mL). The combined organic extracts were

10 dried over Na;504 and concentrated to give the desired
carboxylic acid an a colorless oil. C55H1@EO4 (MW= 437.54);
Mass spectroscopy (MH')=438.2 (MH )=436.3

Example 23

15 Compound 23

=IOy
RASEC:

'Step-A: Preparatioh of



M.) The. conbined organic extracts were washed with brine, dried over
Na2SO4 then concentrated to give the crude product. Purifitatmapaody fl ash
chronsﬁ%gr hy (gradient 5:1 to 1:1 hexanes:ethyl acetate) gave the
desire 2%{})'T“z‘ester 15 as a colorless oil. C28H37N304 (FAV/EIOUESIS nmass
spectroscopy (MN = 480.2. Step D: 13If’reparati on of 10 May 2005 WO 02138ii-3
PCTIUSO /42928 140 N N OH The ethyl ester from Step C (0.82 g, 1.7 nmol)
was dissolved in dioxane/H20 (16 nL, 3/1) and treated with LiOH 5 (140 ng,
5. 8 mol) The resulting mxture was stirred at roomtenperature for 2 hr
then 45 OC for an additi onal hr, The m xture was concentrated and the
resulting residue was dil Wi th ethyl acetate (50 nL) and extracted

wi th aqueous HCl. The orga gxtract was reextracted with 10 aqueous NaCH
(1IN, I X 50 m) The resultingfagueous washing was acidified, by the

addi ti on of aqueous HC1 (5N) then extracted with ethyl acetate (1 X 50
m). -The;organic extract was dried over Na2SO4 and concentrated to give
the desired carboxylic acid gn a colorless oil. C26H33N304 (M 15 . 451. 25);
mass spectroscopy (MH) = 4523w (M+).5-450.3. Exanpl e 25 Conpound 25'

20 Step A: Preparation of ° | '

The N4-propyl triazolinone from Example 22, Step D
{(1.13 g, 4.3 mmol) was dissolved in DMF (25 ml) and treated
with phenethylbromide (710 0L, 5.2 mmol) and powdered K;CO;
5 (1:25 g, 9.0 mmol). The resulting mixture was heated to 50-
60 °C under a dryving tube overnight. The reaction mixture
was cooled to room temperature, poured into agueous HC1 -(IN,
75 ml:) and extracted into ethyl acetate (100 mL). The
organic extract was washed with brine, dried over Nay;S0,4,
10 then concentrated to give the crude product. Purification
by flash chr?matography (gradient 2:1 to 1:1 hexanes:ethyl .
acetate) gave the desired N2-phenethyl triazolinone as an
0il. CzHp7N30; (MW = 365.48); mass spectroscopy (MH') =
366.1. ‘
15 !

Step B: Preparation of




10 May 2005 WD 02/38553 PCT/USO /42928 141 0 O- A nethylene chloride
solution (300 nffi) of 3-(4- nethoxyphenyl)-I-propaLnol (Al tyiMah200%.0 g,
0. OQOHDJ;V})%%J; cooled to 0 OC and stirred. Pyridiniumchlorochromate
(Al drich, 23.4 g, 0.108 nol) was sl Qi y added to the solRff¥8H@HEch was

then warned to roomtenperature, pl aced under a drying tube and stirred
over a weekend (approx. 72 hrs.). The reaction mxture was filtered
through a pad of Florisil 10 (Aldrich) and the filtrate was concentrated to
give the crude product as a dark oil. Purification by flash chromatography
(6:1 hexanesTRehiik-pbenatbylgaveéatbeidesier €dod- 64ep A (0.83 ¢, 2.3

met hoxy@aggyl%géo i.onaidegyde as a pale yellowoil. 15 Step Ec’f Preparation
of /-0 0--0" 2V0° An*350e8ES s He xSt i 16K thse Cal°Gemypdexf Mam Step A

(8.5 g, T6. Oh2s nBbluvasnt yeat adawist hatbpet Byl pho 0 e rich,
14.0 g, 0,062 nol )uandnpot assi um car Ebrg%g{%gg( 1?1. gﬁ‘t‘tg,pz %O%%tlr%?)ddghe

bi - phasT! sof BB®n ik Girily.r oD o mooh) - t ehfieratst Eromeg nfght2 Rdditi onal
~wat er (0A1L) 5 to the mxture ich was extracted with hexanes
(3ng : &i'hedp_ ct(%l\r%i%negagﬂggoégrﬁ]tx Wer® et P & irpRwisen dried over
sodi umaddiiaten &faporhahen/of,de SaheeMesga¥s nk0Ya 2005, N0 02/ 38~S3

PCT/ USQ [ 42928, 142 . _
boured into H;0 and extracted with additional CH2C1> (50 mL}).
The organic extract was washed with brine, dried over
Na;50,, then concentrated to give the desired phenol as a
10 slightly vellow oil. C2:HzsN30; (MW = 351.45); mass

spectroscopy (MHY) = 352.2.

Step C: Preparation of

>U<Z
<

15 The phenol from Step B (0.78 g, 2.2 mmol) was dissolved
in ethanol (2bsolute, 15 mL) and treated with ethyl 2-
bromoisobutyrate (1.2 mi, 8.2 mmol), powdered K,CO; (1.4 g,
10.1 mmol), and MgSO,; (1.0 g, 8.3 mmol). The resulting
mixture.was heated to 60 °C under a drying tube overnight.

7 20 After cooling to room tenl;;)erature, the reaction mixture was
filtered through a pad of celite and the filtrate was
co'nc:entrat_ed. The resulting residue was dissolved in CH,C1,
(100 mL) and washed with aqueous HC1 (1N, 100 mL) followed

by brine. The organic extract was dried over NayS0; then



t he crude product as an oil. Purification by flash chromatography (10:1
hexanes: ethyl acetate) gave the desired unsaturated ethyl gsilgy2005 Step C
Prepar%@é&_‘sg_{ O /-0 0- An ethyl acetate solution (100 nlL) of the

unsat urated 10 et hyl ester from Stﬁg B (6.2 g, 0.026:nmoP¥Tiz8l/£9%8&red in a
3- neck flask. The atnosphere of t flask was replaced wth nitrogen by
alternating vacuum and nitrogen into the flask. Palladiumon carbon (5%
was added, the atnosphere purged again then introduced to a ball oon of
hydrogen whiie.stirring 15 overnight. The hydrogen at nosphere was repl aced

with nFPﬁ@gEhraasdabovg;véhehée&tthﬁien@r@d)@dtre VRS { fiéﬂg%tmough a pad
of ? {qthefl cake washed with ethyl acetate filtrate was
concen ra SomaFQQrf‘ﬁ Ydddi LeBexangracslvir edisttatels gawd eaieoi | . 20

Step DiebBieparathen ekrQy- 4 An &%,Etl 0 he ester from:
Step C (6.0 g, 0.025 nol) a %Ihhy%fs‘azuﬁ *ﬂ%ﬁ%%a&e s‘gﬁin@s 12.7 g,
0. 254 Wﬂ‘éﬁ)smgtr@swmed(mw head®6.30 600 C for hours then cooled to

rogm 10 May 2005 WO 02/38553 PCT/ US01/42928 143 tenperature and stirred’
over the weekend (about 72 hrs. The resulting solution was concentrated,

added $oempaberraashrexisactéed wth ethyl acetate (2X). The organic | ayers
wer e ' ;

N-..,_N S
o=:< |
N Q 0
Paate?
'The ethyl ester from Step C (0.78 g, 1.7 mmel) was
10 dissolved in dioxane/H,0 (20 mi, 3/1) and treated with LiOH
(122 mg, 5.1 mmol). The resulting mixture was stirred
~overnight theh concentrated. The resulting reéidne was
diluted with ethyl acetate (50 mL) and extracted with
agueous HC1 (1N, 50 mlL). The organic extract %as
15 reextracted with aqueous NaOH (IN, 1 X 50 mL).: The
resulting aqueous washing was acidified by the‘addition of
agueous HC1l (5N) then extracted with ethyl acetate {2X50
mL). The organic extracts were washed with brine, dried
‘over Na;S0; and concentrated to give the de51red carboxyllc

:20 acid an a colorless 0il. CosH3iN:04 (MW = 437. 54}; mass
spectrosc0py (MH') = 438.2; (MH) = 436.3

Example 24

_ . Compound 24
25



conbi ned and washed with brine then dried over sodiumsulfate. 5
Evaporation of the solvent gave a solid product which was ggaedoesth
hexanes and filtered to give the desired acyl hydrazide as a white solid.
Cl2H] . 302N2386MAN 222. 29) mass spectroscopy (MH) = 223.g61/d60i15@p E:
Preparation of 0 N N~ o 0 A tetmahydrofuran solution (25 nL) of the acyl
hydrazide 1.5 from Step D (2.6 g, 0.012 nol) was treated wi th propyl

i socyanate (Aldrich, 1.2 g, 0.014 nol) and stirred at room tenperature
overni ght, during which a precipitate forns. The .resulting suspension was
treated with nethanol and stirred for an additional 30 mnutes. The

sol vent was then evaporated t give the desired acyl sem carbazide as a
white solid, which was used ut further purification. Step F:
Preparation of NN 0" ~ N\ 0- 25 10 May 2005 WD 02/ 38~53
PCT/ USOl /42928 144 A nethanol solution (50 TnL) of the acyl sem carbazide
from Step E (3.4 g, 0.011 |) was stirred and treated with solid

pot assi um hydroxide (6.2 g, 0.110 nol) . The m xture was heated at 600 C
for 48 hrs. The resulting Xxture was cool ed, added 5 to water (150 m.) and

extracted with ethyl acgt__a,( ESX) TII

Step A: Preparation of

=T

5 . The N4-propyl triazolihone from E::{ample 22, Step D
(1.07 g, 4.1 mmol) was dissolved in DMF (25 mL) and treated

with 3-phenylpropyl bromide (750 pI., 4.9 mmol) and powdered
K:CO; (1.2 g, 8.7 mmol). The resulting mixture was heated

| to 50-60 °C under a drying tube overnight. The reaction

10 mixture was c§oled to room temperature, pbured into aqueocus
HCL (1N, 75 mL) and extracted into ethyl acetate (100 mlL) .
The organic extract was washed with brine, dried over |
Na>S0,, the_n concentrated to give the -crude product.
Purification by flash chromatography (1:1 hexanes:ethyl

15 acetate) gave the desired N2—(3-p'ﬁenylpropyl) triazolinone
as a slightly yellow oil. C3H2oN302 (MW = 379.51); mass .
spectroscopy (MH') = 380.1 | |



organic |l ayers were conbi ned, washed with brine and dried over sodium

sul fate. Evaporat ion of the solvent gave a solid which wal)Maghledsw th
hexane § the desired N4-propyl triazolinone as a yhi l1d.
ClGHZBwB(g%g%QIé/I%%Q); mass 10 spec?gsoscopy (M) = 290%@?&@@9
Preparation of NNN O- The MN4-propyl triazolinone fromStep F (1.2 g, 0.0042
nol) 15 was dissolved in DDMF (25 nL) and treated with u.-brono-p-xyl ene
(Aldrich, 1.2 g, 0.0063 nol) and powdered potassium carbonate (Al drich,
2.3 g, 0.0168 nol). The resulting m xture was heated to 45()C for2 hrs and
then allowed to cool to roomtenperature and stir overnight. The reaction
m xt ur V\B.Sé:’l'd dto ueo l_us 20 HCl (IN, 75 nmL) and extracted with ethyl
acet at t(eiB() He P30 ?féao%rgani c layers were washed with brine, dried
over sodiumsulfate and concentrated to give the cri~de product as an

oil. Purification by flash chromatography (gradient: hexanes to 1:1
hexanes: ethyl ‘acetate) gave the gesjred N2-p-methyl 25 benzyl triazolinone,
Step H: Preparation of 10 May 2§ WO 02/ 38553 PCT/ USO /42928 14i MN
0-;;~N The N2-p-net hyl benzyl 220l i none from Step G (1.2 g, 0.0031 nol)
was di ssolved in nethylene chlgride (25 nL) and cooled to 0 OC under a
drying tube. A solution of bordn 5 tribromde (0.6 nL, 0.006 nol) in

nmet hyl ene chloride (5 M.) was

5 The N2- (3-phenylpropyl) triazolinone from Step A (0.92
g, 2.4 mmol)} was dissolved in CH,Cl. and cooled to 0 °C under
N2. To this solution was added, dropwise, a CH2C1, solution
(10 mL) of BBr; (0.60 mL, 5.6 mmol). After stirring for
_ approximately 1.5 hr at 0 °C, the reaction mixture was
. 10 quenched by the dropwise addition of methanol/CH,C1,. The
resulting mixture was poured into HQO and extracted with
‘additional CHCl; (2 X 50 mL). The combined ofganic
extracts were washed with brine, dried over Nazso4, then
concentrated to give the cfude pheﬁol as a colorless oil
15 - (used without further purification). CyH>9N30; (MW =
365.48); mass spectroscopy (MH') = 366.2.

Step C: Preparation of




added dropwi se. The reaction m xture was stirred at 0 OC for I hr. An
additional two equivalents of boron tribromde (0.6 M, 0. PMayRb05 Was

added and stirring continued for an additional 0.5 hr- The reaction was
quench@g, Pysgkhe dropwi se addition of 10 nethanol (4 nl) in nethg%gne

chloride (4 nmi). The reaction was ,gdded to an additi onat 758" 1d?

net hyl ene chl ori de and washed mﬁth wat er. The organic |ayer was then dried
over sodium sulfate and concentrated to give the desired phenol as a
yellow solid- C23H29N302 (MW= 379.5) nass spectroscopy (MH) 380.3. 15
Step 1: Preparation of .The phenol fromStep H (1-0 g, 0.0026 nol) was

di ssolved 20 in ethanol (absgtute, 25 m) and treated with ethyl 2-

br onoi sobutyrate (Al drich, 1.8 1.1 m, 0.0078 nol), powdered potassium
carbonate (Aldrich, 1.4 9, 0.9l0ol) and nmagnesium sulfate (0.3 g, 0.0026
mol ). The resulting m xture Mas stirred and heated to 60 ()C, -under a
drying tube, f or 16 hrs . e 25 reaction mxture was filtered through a
pad of Celite and the 10 May” 2005 WO 02/38553 PCT/USQO /42928 j46 filtrate
was concentrated. The resulting residue was dissolved in ethyl acetate and

washed with HC1 (IN) and brj The organic |ayer was then dried over
sodi um sul fate and conmea(?gﬁéd to gf¥e\the crude product. Purification by

flash 5 chromat ography (1: 13 et at@) gave the desired ethyl
ester. C29H3. 9N304 (MW 493. OSW(I\/H') 494.3. Step J:
<°

Preparation of 10
The phenol from Step B (0.91 g, 2.5 mmol) was dissolved

in ethanol (absolute, 15 mL) and treated with ethyl 2-
bromoisobutyrate (1.'-2 mL, 8.2 mmol), powdered K,CO; (1.4 g,
5 10.1 mmol), and MgSO, (0.62 g, 5.2 mmol). The resulting

mixture was heated to 60 °C under a drying tube overnight.
After cooling to room temperature, the reaction mixture was
filtered through a pad of celite and the filtrate was
concentrated. The resulting residue was diluted with

10 - aqueous HC1 {0.5N, 75 mL) and extracted with CH,Cl, (2 X 75
mL:) . The combined organic extracts were waéhed with brine,
dried over Na,S0, then concentrated to give the crude
pfoduct- Purification by flash 'chromatography (gradient 5:1
to 1:1 hexahes:et’hyl acetate) gave the desired ethyl ester

15 as a colorless oil. C2gH39N304 (MW = 479.62); mass
spectroscopy (MH') = 480.2; '

Step D: Preparation of



N- The ethyl ester from Step 1 (0 6 g, 0.0012 nol) was dissolved in

nmet hanol (6 mL) and an aqueous sol ution of 1ithium hydroxi tieMa92065(,
-0.0024 nol) in water (6 nL) io Lb added. The resulting m xture was heated
to 60 YGEB8FB3hrs. After cooling to roomtenperature, PERUS@E2BON MM Xt ure
was added to ethyl acetate (70 nm¥*?and washed with water, resulting in an.
enul si on, which was broken up ?Dy the addition of HC (1N) Thi s was
extracted with ethyl acetate 20 (2X) These two |ayers were conbi ned and
extracted with NaOH (IN), the aqueous | ayer was acidified with HC1 (5N) and !
extracted with ethyl acetate " These- two organic layers were

conbi ned, dried over sodium g at e and concentrated to give the desire d
carboxylic acid as an oil. N304 (MW 25 465.6); nass spectroscopy
(MR+) = 466.3; (M+) 464. 3. anpl e 26 Compound 26 30 10 May 2005 wu

02/ 38553 PCT/ USQ /42928 147\0 0 Xk O Step A Preparation of N O- 5 The
acyl hydrazi de from Exanpl e/ /25, Step D (2.6 g, 0.012 nol) was dissolved in
tetrahydrofuran (25 nL) and treated with

N\"N '
0=< I
N Q f 0
. oH

The ethyl ester from Step C (0.82 g, 1.7 ﬁmol) was
dissolved in dioxane/H,0 (16 mL, 3/1) and treated with LiOH
5 (140 mg, 5.8 mmol). The resulting mixture was stirred at
room temperature for 2 hr then 45 °C for an additional 2 hr.
The mixture was concentrated and the resulting residue was
diluted with ethyl acetate (50 mL) and extracted with
- aqueous HCl. The organic extract was reextracfed with
10 agueous NaOH (1N, 1 X 50 ml). The resulting agqueous washing
was acidified by the addition of aqueous HC1 {5N) then
extracted with ethyl acetate (1 X 50 mL). _The.organic
extract was dried over Na,S0O, and concentrated to give the
- desired carboxylic acid an a colorless oil. C26H33N304 (MW =

15 451.25); mass spectroscopy (MH') = 452.3; (MH") = 450.3.

Example 25

Compound 25 °

Oy f
¢ |

Step A: Preparation of oo

20




ethyl isocyanate (Aldrich, 1.2 g, 0.014 nol). The resulting mxture was
stirred at roomtenperature overnight. The. 10 resulting suEpMagRors was
treated with nmethanol and stirred for an additional 30 m nutes. The

sol ventWQ@d/383akn evaporated to give the desired acyl segmaaipazige as a
white solid which was wused w thoutta+further purification. 15 Step B:
Preparation of N ~~-t4 1 0 0- A nethanol solution (50 nL) of the acyl
sem carbazide from Step A (3.3 g, 0.011 nol) was stirred and treated with
solid potassiumhydroxide (6-2 g, 0.11 nol). The m xture was heated 20 at
600 C overnight. The resultijg m xture was cool ed, added to water (125 nl)
and extracted with ethyl acefat e (3X), The organic |ayers were conbined, '
washed with brine and dried gver sodgm sul fate. Evaporation of the

sol vent gave the desired 10 %38 553 PCT/ USO /42928 148
N4-ethyl triazolinone as a white so- C15H21N302 (MW 275.35); mass
spectroscopy (MH) 276.1. Step C. Preparation of 0- 5 0_~ V The MN-ethyl
triazolinone f rom Step B (1 - 2 g, 0. 0044 nol) was slowy added to a
slurry of sodidmHn@Hede1GR% A SRERSt Hoh kﬁ‘o@!xﬂﬁia{afok'-m-@- 3.9, 0. 009
nol) , under a stream of nitrogen. The resulting slurry was stirred for 45
m n. afftisephesatldd 1 -1erapiante I xtAkdmocip, xib ebeg( AP dOPehol ). Rag, 0. 006

”Dlg 'égaied to 0 °C and stirred. Pyridinium chlorochromate

(Aldrich, 23.4 g, 0.108 mol) was slowly added to the solution
which was then warmed to room temperature, placed under a
drying tube and stirred over a weekend (approx. 72 hrs.). The
reaction mixture was filtered through a pad of Florisil

10 {Aldrich) and the filtrate was concentrated to give the crude
product as a dark oil. Purification by flash chromatography
{6:1 hexanes:ethyl acetate) gave the desired 3-(4-
methoxyphenyl)propionaldehyde as a pale vellow oil.

15 Step B: Preparation of

‘el

20 An agueous {18 ml} solution of the éldehyde from Step &
(8.5 g, 0.052 mol) was treated with triethylphosphonoacetate
{Aldrich, 14.0 g, 0.062 mol) and_potéssium carbonate (14.4
g, 0.104 mol). The bi-phasic solution is stirred at room
temperature overnight. Additional water (60 mL) was added

.25 to the mixture which was extracted with hexanes (3X). The

combined organic layers were washed with brine then

dried over sodium sulfate. Evaporation of the solvent gave



-resulting mxture was stirred at roomtenperature overnight. The reaction
m xture was added slowy to aqueous HC1 (IN, 100 nlL) and etxMag@ib with

et hyl ‘acetate (3X). The conbined organic |ayers were washed with brine,

dri ed weaj88di um 15 sul fate and concentrated to give bpe &hrydss product as
an oil. Purification by flash chrgat ography (gradient: 1:1 hexanes; et hyl
acetate to 4:1 ethyl acetate: hexanes) gave the desired N2-p-nethyl benzyl
triazolinone. 20 Step D: Preparation of NN O The N2-p-nethyl benzyl
triazolihone fromStep C (1.1 g, 0.0029 nol) was dissolved in nethyl ene
chloride (25 nL) and cooled to O ()C under a drying tube. A solutioli of
bor on QBet¢r%@©npuedﬂct4aﬁtan00DD4 nﬁuylfnCﬂELhylbmefbh$brlde was added

w0 0/ S redr iy, h8obBEheRPar-Tovh A0k b Thofhe CREr 4R UL on of

bor on mmsbt@ﬁaﬂgd £0h¢1 kst & 004 nol) in methyl ene chloride was added and
stirring continued for 1 hr. The reaction was quenched by the dropw se
addi tion of nethanol (2 nL) The reaction was added 5 to an additional 100

L swat ¢ and. eﬁféggfggl&ﬁtgfnethylene chloride (3X). The organic |ayers
were conbi ned, washed with brine and dried over sodium sulfate.

Evapor ati on of the solvent gave the desireaphenol as a white solid.
C22H27N302 (MW -ibb. 48); mags spectroscopy (MH) 366.-2. 10 Step E
Preparation of .

/S
o.._.—
i

An ethyl acetate solution (100 nL) of the unsaturated
10 ethyl ester from Step B (6.2 g, 0.026 mol) was, stirred in a 3-
heck flask. The atmosphere of the flask was replaced with
nitrogen by alternating vacuum and nitrogen into the flask.
Palladium on carbon (5%) was added, the atmosphere purged again
then introduced to a balloon of hydrogen whilefstirring-

_15 overnight. The hydrogen atmosphere was replacéd with nitrogen
as above, thé resulting mixture wasifiltered through a pad of
Celite and the filter cake washed with ethyl acetate. The
filtrate was concentrated to give the desired saturated product
as a-clear oil. = ‘

20 |
Step D: Preparation of

25 .An ethanol solution of the ester from Step C (6.0 g, 0.025
mol) and hydrazine hydraté (EM Sciences, 12.7 g, 0.254 mol) was

stirred and heated to 60° C for 4 hours then cooled to room



O~~N1 O Z-- 0 The phenol from Step D (0.8 g, 0.0022 nol) was dissolved 15
in ethanol (absolute, 20 nL) and treated with ethyl 2-bronot0Mapbooy/rat e
(Aldrich, 1.3 g, 0.0066 nol), powdered potassium carbonate (Al drich, 1.2
g, 0.00&88qmesys and magnesi um sulfate (0.2 g, 0.002 nopgrr/ukbhgazeesul ting
m xture was stirred and heated tq465 OC, under a drying tube, for 48 hrs.
The reaction 20 m xture was filtered through a pad of Celite and the
~filtrate was concentrated to give the crude product. Purification by
flash chromat ography (gradient: 3:2 hexanes:ethyl acetate to

hexane et acet a ave t_he desi ed et ter 8H37
479. 62)St ?&“&p‘?e@Pg) 7 SOVEYFTAS esweggge@ezalpoupr géabﬁ?i %‘helo May
2005 WQé@&Tﬂ$ﬂ§3d%$UHﬁ$3&ﬂﬁ@%%nchﬁ@ra?@@ e&@&édeﬁée%aEEQ”hﬁﬁep E (0.75 g,

0.0016 nmol) was dissolved in net hanol|x§7 and an aqueous sol ution of
i t hi ufFHAAGRTEA 86 tho esdyg, agegese BK) -i nThat erggdial janddedweThe 5

resultl %PEEEA s%%éf%ﬂ. bggngcthgﬁh QeqhgggrreagtlOnsuﬂkagure Vas

added to water and was aqteous™ | ayer
aci gi flﬁw@mﬂalu@quecﬁuthlémsoad@m pave a pblldd pﬁo@mdtewhiant @dswi t h et hyl

acetate combi ned, washed w th br| ne and dri ed
over &(Sa‘ﬁééﬂ’#g& gex‘f‘ﬁgslé‘%goz\’/iﬁﬁrﬁ&stgvﬁbﬁ?a?lé% desyred eR¥ldesired
car bOXYl'ylcﬁra%CiH@ as aaﬂrh(i'tle 563§H33N§92411£d§}%4%~51)222 MB§§ ; SREELr oscopy
(MH) 452.2; (M+) 4 .

spectrcscopy (MH ) = 223.2.

10 Step E: Preparation of

e

A tetrahydrofuran solution (25 mL) of the acyl hydrazide
15 from Step D (2.6 g, 0.012 mol) was treated with propyl
- isocvanate (ildrich, 1.2 g, 0.014 mol) and stirred at room
. temperature overnight, during which a précipitate forms. The
resulting suspension was treated with methanol and stirred for
an additional 30 minutes. The solvent was then evaporated to
20 give the desired acyl semicarbazide as a white solid, which was

‘used without further purification.
~ Step F: Preparation of
n—N

\
Ay

25



15 Exanple 27 Conmpound 27 o O Step A: Preparation of 10 May 2005 WO
02/381i3 PCT/USO /42928 0 ~-N ---0 0-1 A nethanol sol uti oro Kap2003 of
benzyl oxyacetic acid (Al drich, 15.0 g, 0.090 nol) was treated with H2SO4 5
(concembnabsses | nL) and stirred at room'tenperature pEemRh@Rbg The
sol vent was evaporated and the resgiydue diluted with CH2C12 (150 nL) . The
resulting solution was extracted with saturated aqueous sodi um bi carbonate
(I X150 L) followed by brine (1X150 nL) , then dried over Na2SO4 . 10 Upon
evaporation of the solvent the desired nethyl ester.was obtained as a
colorless oil. ¢ OHL203 (MW 180.21); mass spectrostopy (M#4) = 195.1. Step-
B: Preparath gietigiancis splupiae (30 Alfetdfaridle sohwk i sem{qadeatidefinenhy|

o0 AR A AP Rl 4R S 8% W G b e o T ate

(20 I'T'’r e om ratur e several™ ddays.
sol ventoveess ievapordated Gnd d.1e g,e0.du® aicsisiol verhé mietilyd weetinder 4200
m) . Theé'ehsulyng sol ution_was . )

at 60" C tor 48 hrs. The resulting mixture was cooled, added

5 to water (150 mL) and extracted with ethyl acetate (3X). The
organic layers were combined, washed with brine and dried over
sodium sulfate. Evaporation of the solvent gave a solid which
was washed with hexane to give the desired N4-propyl
triazolinone as a white solid. C;eH23N30, (MW = 289); mass

10 spectroscopy (MH+) = 290.2.

Step G: Preparation of

L )
le] N
‘ . S

A The_N4—p;opyl triazolinone from Step F (1.2 g, 0.0042 mol)

15  was dissolved in IDMF {25 mL) and treated with a—bromowp—xyléne
(Aldrich, 1.2 g, 0.0063 mol) and powdered potassium carbonate
(Aldrich, 2.3 g, 0.0168 mol). The resulting mixture was heated
to 45°C for 2 hrs and then allowed to cool to room temperature
and stir overnight. fThe reaction mixture was added to aquedus

20 HCl (1IN, 75 mL) and extracted with gthyl aceta?e {3X}. The
combined organic layers were washed with Erine, dried over
sodium sulfate and concentrated to give the crude product as an
oil, Purification by flash chromatogiaphy (gradient: hexanes
to 1:1 hexanes:ethyl acetate) gave the desired‘N2—p-ﬁethyl-

25 benzyl triazolinone.

Step H: Preparation of




extracted with H20 (200 nL) . The organic extract was dried over Na2SO4
and concentrated to give the desired acyl 25 hydrizide as af0 biay.2000 May
2005 wg Of/§85-53 PCTf USOl / 42928 152 btep C. Preparation of 0O NN N~ H
5 A TH¥O%SP8Pon (50 nl) of the acyl hydrizide from St BET/USOY83HE g 0. 020
nol) cooled to O IC and treated mﬂ%h a THF solution (25 nL) of n-propyl

| socyanate (Aldrich, 2.3 m., 0.024 nol) - added dropw se over 15 m nutes.
The mixture 10 was warned to roomtenperature and stirred 'overnight during
which a thick precipitate formed. The resulting suspension was treated

wi th nmethanol (25 nL) and i rred approximately 1 hour. The sol vent was
then concentrated to gL%g;sz’aésp$ d acyl sem carbazide as a white solid
whi ch was used 15 w thou rthgr b j C13H3. 9N303 (MW . 265. 31);
mass spectroscopy (MH) = 266% p tion of ol~0o 20 The acyl
sem carbazide fromStep C (5.02 --gf 18.9 s _dissolved in nethano
(75 m.), treated with KOH (10.2 ¢ 18.2 mol) en heated to refl ux
overnight. The reaction m xture s cooled to roomtenperati~.re, poured.
into H20 (300 nlL), then extracted with ethyl acetate (3 X 300 nL). The 25
conbi ned orfami B2 axtmathslensyhashbazel {hohe | ficof 1SHe300 (1.2 g,

0.0031 mol) was dissolved in methylene chloride (25 mL) and

cooled to 0 °C under a drying tube. A solution of boron
5 tribromide (0.6 mL, 0.006 moi) in methylene chloride (5 mL) was
. added dropwise. The reaction mixture was stirred at 0 °C for 1
hr. 2an aaditional two equivélents of boron tribromide (0.6 mlL,
0.006 mol) was added and stirring continued for an additional
0.5 hr. The reaction was quenched by the dropwise addition of
10 methanol (4 mL} in methylene chloride (4 mL); The reaction was
added to an additional 60 mL of methylene chloride and washed
with water. The organic layer was then dried over sodium
sulfate and concentrated to giﬁe the desired phenol as a yellow
solid- Co3HaoN30; (MW = 379.5); mass spectroscopy (MH') = 380.3.
15 .

Step I: Preparation of

- %"?WKQ%LO/\

.The phenol from Step H (1.0 g, 0.0026 mol) was dissolved
20 in ethanol (absolute, 25 mL) and treated with ethyl 2- '
bromoisobutyrate {Aldrich, 1.5 g, 1.1 mL, 0.0078 mol), powdered
potassium carboﬁate {Aldrich, 1.4 g, 0.010 mol) and magnesium
sulfate (0.3 g, 0.0026 mol). The resulting mixture was stirred
and heated to 60 °C, under a drying tube, for 16 hrg- The

25 reaction mixture was filtered through a pad of Celite and the



10 May 2005 WO Ov38553 PCT/ USQ 142928 03 nlL) , dried over Na2SQd then

concentrated to give the desired MN4-propyl triazolinone asitmMmayigbs |y

yell ow solid. CL3H 17N302 (MWN = 247 .30) 'mass spectroscopy (M#4) 248. 1. 5
Step Bvolesgmsati on of The N4-propyl triazolinone fromp8rageld2%. 32 g, 17.5
10 nunol) was dissolved in DW (10Q461l) and treated with a-brono-p-xylene
(4.0 g, 21-6 nmmol ) and powdered K2C03 (5.2 g, 38 mml),. The resulting

m xture was heated to 50 'C wunder a drying tube overnight. The reaction
m xture was cooled to roomtenperature, poured int@ aqueous HCL (IN, 200
15 nl) {#d extracted into ethgl acetate ‘290.rrL). Thg organi ¢. extract was
washed W YFRDT i ¥8S GPPeTRbvarctaostie FREHIELBACERFFALEd"eD gFve°tredcr ude
productin &ehyfigabiobebinafliasheghi;0rmt Qa1 aphy) gang Lhendesi ted

N-9- p-net hyl benzyl triazolinone as a slightly yellow oil. C2.1H25N302 ( MWV
20 3510ugpniepbayesperas osepydrier) ogse. godignepukiapeepadati on of 10 May
2005 PCT/ / 2 4 10 a,SluKk 9] | Ni % Pd/ C
(320 roT TR Raas) B Ry Pua 8ol PRECBans it SERSPEr POl BE e (2.0 -
gnt 8. dwromaobdgrashy THFL shéwxbhes: ébByilacetdbe) rgauet thg dexive® was 5
purged with nitrogen_and_then wth gggrg en. An atnosphere of hydrogen was
mai nt &F Rt he TwHeN:0n MM Gr&%pyt/ 7 mass spectroscopy (MH) =

494 .3. ‘

Step J: Preparation of

o,

The etﬁyl ester from Step I (0.6 g, 0.0012 mol) was
dissolved in methanol {6 mL) and an agueous solution of
" lithium hydroxide (0.06 g, 0.0024 mol) in water (6 mL)
15 added. The ;esulting mixture was heated to 60i°C for 2 hrs.

10

After cooling to room temperature, the reaction mixture was
added to ethyl acetate (70 mL) and washed with water,
resulting in an emulsion, which was broken up by the
addition of HC1(IN). This was extracted with jethyl acetate
20 (2X). These two layers were combined and extracted with
NaOH (1N), the agueous layer was acidified with HCl1 (5N} and
extracted with ethyl acetate (2X). 'These two organic layers
were combined, _dried over sodium sulfate and cloncentratéd to
give the desired carboxylic acid as an oil. Cy9H3sN30y4 (MW = |
25 465.6); mass spectroscopy (M) = 466.3; (MH') = 464.3. | .

1
1
l

Example 26

Compound 26
30



means of a balloon. After 48 hours, the reaction was judged (TLC and XS)

to be only 50% conpl ete. The catal yst was renoved via fil tta#apaddsr ough a

pad of celite,. The 10 resulting filtrate was concentrated to an oil and
redi ssqly@gslsdsts CH30H (50 nmL). A slurry containing 5% PG udoddsha80)

in, CH30H (10 nmL) was added and theypm xture was purged mnt% nitrogen. An
atnDsphere of hydrogen was established as before and naintained for 5
days. Again the 15 catal yst was renoved via filtration through a pad of
celite. Concentration of the filtrate gave the crude product which was
purified by flash chromatography (gradient: 5:1 to 1:2 hexanes: ethyl
acetate) to provide the
261-33).; mass spectro
2005 WD 02/ 38i 53 PCT/ USO 42

262.0. Step G Preparation of 10 May
- ==< 00 ( O To a suspension
of NaH (60%in oil, 130 ny, 5 10 at 0 OC was added a
DVF sol ution (5 nL) of the aIc ol fron18 3.9 nmg, 1.47 mmuol) The
resulting mxture was stirred 5 mnutes then treated with a DM sol ution
(5 M) of ethyl 2-[4-(brononethyl)phenoxy]-2- methyl-propionate (registry

58336- Eld 52 ¥ntk B2 of

™\ { N}’\_@c}_

The acyl hydrazide from Example 25, Step D (2.6 g, 0.012

mol) was dissolved in tetrahydrofuran (25 mL) and treated with
ethyl isocyanate (Aldrich, 1.2 g, 0.014 mol). The resulting
mixture was stirred at room temperature overnight. The -

10 resulting suspension was treated with methanol and stirred for
an additional 30 minutes. ,Thé solvent was then evaporated to
give the desired acyl semicarbazide as a white solid which was

used without ' further purification.

15 Step B: Preparation of

N

_ A methanol solution (50 mL) of the acyl semicarbazide from
Step A (3.3 g, 0.011 mol) was stirred and treated with solid
| potassiﬁm hydroxide (6.2 g, 0.11 mol). The mixture was heated
20 at 60° ¢ overnight. The resultiné nixture was cooled, added to
water (125 mL) and extracted with ethyl acetate (3X), The
organic layers were combined, washed with brine and dried over

-sodium sulfate. Evaporation of the solvent gave the desired

6lcohol as a white solid. Cl4H ..9N302 ( MV

5



mol ) The reaction m xture was warnmed to roomtenperature and stirred
overnight. The m xture was then poured into 10 aqueous HCl 10lMay 20050 ni)
and extracted into CH2C12 (100 M.) . The organic extract was washed a
secondWd ¢85t h  aqueous HCl (1 N) foll owed by brine, pcredopyets Na2SO4,
and -Concentrated. Flash chromatogBaphy (3:1 hexanes: ethyl acetate) gave
the desired product as a yellow oil. NVR 15 analysis indicated the presence
of- DMF so the oil was dissolved in Et20 (50 nL) and washed wi th agueous
HCL (1 N, 50 nL) followed by brine (I X 50 nL) . The organic solution was
dried Rfyer gbiS%ﬂ.theg.concentrate . Purification by __flash chromatography
(3:1 hexansYat hyi 24R4LRPEF givE PRE TS0 S@ddiTt-ed ehit¥lat BIW €. 7H35N305

( MV 48276085 MSHhasSPEEEERSEABY &Hiﬁhg 48244 _1Step H Preparation of 10 May
2005 WD Ov38553 PCT/USC1/4292§ 156 O The ethyl ester fromStep G (2 -
52.9 ng, 0.53 mmol) was dissolved in dioxane/H20 (15 M./5 nL) and trea:ted

wth Lj N i |). The resulting m xture was stirred overni ght
t hen c%%%%n?fa g852¥ﬁ§1P838 ting residue was diluted with H20 (70 nlL) and

washed. with Et20 (1 X 75-1l). The aqueous extract was acidified with
aqueous HC1 then extra I th-ethyl acetate (2X70 nL). The conbi ned 10
organi c extracts were-drigd N3 then concentrated to give the

desired carboxylic acid as'a b L ess

5
The N4-ethyl triazolinone from Step B (1.2 g, 0.0044 mol)

was slowly added to a slurry of sodium hydride (60% dispefsion
in mineral oil, 0.3 g, 0.009 mol), under a stfeam of nitrogen.
The resulting slurry was stirred for 45 min. and then treated
10 with o-bromo-p-xylene (Aldrich, 1.2 g, 0.006 mol). The

resulting mixture was stirred at room tempera;ure overnight.
The reaction mixture was added slowly to agueous HC1 (1N, 100
ml) and extracted with ethyl acetate (3X). The combined
organic layers were washed with briﬁe, dried over sodium

 15 Sulfate'and concentrated to give the crude product as an.oil.
Purification by flash chromatography (gradient: 1:1
hexanes:ethyl acetate to 4:1 ethyl acetate:hexanes) gave the

deésired N2-p-methylbenzyl triazolinone.

20 Step D: Preparation of

Dy

The N2-p-methylbenzyl triazolirione from S£ep C (1.1 g,
0.0029 mol) was dissolved in methylene chloride (25 mL) and
cooled to 0 % ﬁnder a drying tube. A solution of boron
- 25 tribromide (0.4 ml,, 0.004 mol) in methylene chloride was added

dropwise over 5 min. The reaction mixture was, stirred at ¢ °c



C25H31N305 (N\N 453. 54) nmass spectroscopy (M—l) 454.2; (EH) 452.2. 15

Exanpl e 28 Conpound 28 10 May 2005 WO 02/38553 PCTI USQO / 42PR8y 2065 o0=< 0
0 ~C Step A Preparation of OL" 5 A solution of 4-nethoxy benzyl

al coholW@¢2/38%3 0.088 nol) in methylene chloride (865 ptrusassmeol ed to O
Cc then treated with triethyl amme (18 ni, 0..129 nol). Acetyl chloride
(7.2 m., 0.101-nol) was added to the m xture. The reaction was allowed to
stir for an hour; The solution was 10 washed with 1N HCl, saturated NaHCO3,
and brine then dried over Na2SO4.' The organic |ayer was concentrated to

d b I St B: Preparation of O
o1ve ! or JEPIASE, SRR ARabiratih Sotint o B oborn! £ ahEom 8ol ved i n.
met hy! eqe, £y i @0 ¢60R 1) i @Nsleth fﬁé@é‘ &hi&:ldg%ggxé(ah?dtéhﬁet hyl
sil.oxy-2-methyl-|-propene (Al dric 29 nmL, 0.193  owed by My

(C104) skimring contpprsd nfey 1 Mhe ‘Hil@(tm@fzbomawastqueachedebm ghe at
[ 00Mm U IIELAL S adiies S0 S ROcHESo1 VS REh M LB AL EL LIS BLLNSaalle
organic yer
to an addltlonal 100 mi: water and extracted with methylene
chloride (3X). The organic layers were combined, washed with
brine and dried over sodium sulfate. Evaporation of the solvent
gave the desired phenol as a white solid. CyHpN3;0, (MW =
. 365.48); mass spectroscopy (MH+) = 366.2.
10

Step E: Preparation of

Hﬂ@xﬁ

The phenol from Step D (0.8 g, 0.0022 mol) was dissolved
15 in ethanol (absolute, 20 mL) and treated with ethyl 2-bromo-
- isobutyrate (Aldrlch, 1.3 g, 0.0066 mol), powdered potassium
carbonate (Aldrich, 1.2 g, 0.0088 mol) and magnesium sulfate
(0.2 g, 0.002 mol). The resulting mixture was stirred and
heated to 65 °¢, under a drying tube, for 48 hrs. The reaction
20 mixture waé filtered through a pad of Celite and the filtrate
was concentrated to give the crude product. Purification by
flash chromatography {(gradient: 3:2 hexahes:ethyl acetate to
1:1 hexanes:ethyl acetate) gave the desired ethyl ester.
CasH37N30, (MW = 479.6_2); mass spectroscopy (MH') = 480.3..
25 ‘

Step F: Preparation of: .



10 May 2005 WD 02/ 3&S- 53 PCTI USO /42928 158 concentrated to yield to a

yellow oil. The material was carried forth w thout furthetomayi2Zoosati on.
Step G,.Pr ration of 0O 0 O A solution of BBr3 (9 nL, 0.048 nol) in

met hyl Rem@gﬁ%ﬁri de (180 nlL) was cooled to O OC and tre&C@@)SWM42928 sol ution
of the methyl ester fromStep B (iﬂ’. 56 g, 0.095 nol:) in methylene chloride
(180 m.). The reaction was 10 allowed to stir for thirty m nutes. Methyl ene
chloride and nethanol (1:1, 70 m) was added to quench the reaction. , The
sol vent was concentrated. Purifica~ion of the;residue by flash

chromat ography (3:1 hex: et hyl acetat;~) afforded the phenol as a

colorless oil. 15 Step I B qtion of * 0==M~~N O O A THF sol uti on of
t he phenol from Step C ( .83 mml ) and the al cohol from Exanple
27, St' F (204.5 1pp 20 ny, °..Zﬁ g=hr eat edffwi t h triphenyl phosphine .
(218.5 ng., 0.83 nml) and di ephyl ' @or! d1a5 pL, 0.92 nmol).
The resulting m xture was stirred overni ght—at roo t enperat ure under N2,
The ni xt ur erasetoric eniteat tanGidie & F@pl g di ¢spdvednd ) GC12 (50 ).

The or gani cl sol ution . :
ssolved 1n methancl (7 mL) and an aqueous solution of lithium

hydroxide (0.08 g, 0.0032 mol) in water (7 mL) added. The
5 resulting mixture was heated to 60 °C for 1 hr. The reaction

mixture'Was added to water (60 mL) and washed with ether. The
aqueous layer was acidified with agqueous HC1 (éonc.) to a'pH of
4 and extracted with ethyl acétate (2%} . These two layers were
combined, washed with brine and dried over sodium sulfate. The

10 solvent was evaporated to give the desired caronylic acid as
an oil.  CoeH3aN;0q (MW = 451.57); mass spectroscopy (MH') =
452.2; (MH") = 450.3.

15 Example 27

Compound 27 -

Step A: Preparation of



10 May 2005 WO 02/ 38553 PCT/USOI /42928 | |R9 was washed with H20 (1 X 50

1

m.) and brine (1 X 50 nL) , dried over Na2SOQ4, and then oqngggiggged to
4

give the crude product. Purification by flash chromatograph
FeIRy

hexane¥QFi33acet at e) gave the desired nethyl ester a

04 Gl -

C26H (MW = 451.57); mass spectroscbpy (MH+) 452.2. Step E: Preparation of
10 The nethyl ester from Step D (190 ng, 0.42 mmol) was dissolved in
di oxane/H20 (6 nmL./3 nlL) and treated with LiOH (50 ng, 2.1 mmvol) . The

resulting mxture was stirred 15 overni ght then concentrat ed.

- The

resulting residue was diluted with H20 (50 nL) and washed with Et20 (I X
50 M.). The aqueous extract was jdified with agqueous HCl1 then extracted

with ethyl acetate (1 X 50 nL). /The\or
(1 X 50 nL), dried over Na2SO4 20 then
product. Purification by flash chromat
hexanes: et hyl acetate) gave the desir
Q|- C25H31N304 (nmw 437.54); nass spect opy (MH*) 438.1;
10 May 2005 WD 02/38553 PCT/ USO /42928 160

anic extract was washed with brine
oncentrated to give the crude

hy (gradient 1:1 to 1:2
boxylic acid as a colorless

(MH) 436-1

A methanol solution (75 mL) of benzyloxyacetic acid

(aldrich, 15.0 g, 0.090 mol) was treated with H,SO,
5 {concentrated, 1 mL) and stirred at room temperature

overnight. The solvent was evaporated and the residue

diluted with CH,Cly {3150 mL}.' The resulting solution was

extracted with saturated agueous sodium bicarbonate (1X150

mL} followed by brine (1X150 mL)}, then dried over Na,;SO,.

10 Upon evaporation of the solvent the desired methyl ester was

' obtained as a colorless o0il. CioHiz0;3 (MW = 180.21); mass

spectroscopy (MH') = 195.1.

Step B: Preparation of
15 |

O,

N—~N
He H

A methanol solution (100 mL) of'methyl ester from Step

A (6.45 g, 0.036 mol) was treated with hydrazine hydrate (20

20 mL, 0.41 mol) and stirred at room temperature several days.

- The solvent was'evaporated and the residue dissolved in

- ethyl acetate (200 mL}. The resulting solution was

extracted with HO0 (200 mL). The organic extract was dried

over Na,S0s; and concentrated to give the desired acyl

.25  hydrizide as an oil.



Exanpl e 29 Conpound 29 5N, 00 ri Step A: Preparation of 0 0 0 0-0 A
DMF solution (65 nL) of the phenol from Exanple 28, 10 StepMay@dos!' 9, O

- 010 W®oya8d nethyl 4-bronobutyrate (2.2 g, 0.012 no ated with
powder ed K2CO8, (4.0 g, 0.030 nol)s,and MyS04 (4. O g, B&)gg?@% . The

result ; ing mxture WAs heated to 60-70 *C under a drying tube. After
heating overnight the m xture was cooled to roomtenperature and 15
filtered through a pad of celite. The filtra. Ee was diluted 'with aqueous
HCL (I N, 150 mL) and extracted with Et2Q The organic sol ution was
washed with brine, dried over Na2SO4, and concentrated. Purification by

flash to h .10: 1 exanes: et hyl acetate) provided the desired
nethylggggggfeg §a§a§| yellow oil. Cl-7H2405 (MW 308.38); mnass

spectroscopy (Dw) = 309. 1 Step B: Preparation of 10 May 2005 WO 02/ 38153

PCT/ USO / 42928 161 0 0 NO--GO
Q

e
e

A THF solution (50 mL) of the acyl hydrizide from Step
B (3.56 g, 0.020 mol) cooled'to 0 ?¢ and treated with a THF
solution (25 mlL) of n-propyl isocyanate (Aldrich, 2.3 mi,
0.024 mol) - added dropwise over 15.minutes. The mixture
10 was warmed to room temperature and stirred overnight during
which a thick precipitate formed. The resulting suspension
was treated with methanol (25 mL) and stirred approximately
1 hour. The solvent was then concentrated to give the
desired acyl semicarbazide as a white solid thch was used
-+ 15 without further purification. Ci3H;eN303 (MW = 265.31); mass
 spectroscopy (MH') = 266.1. |

'gtep D: Preparation of

~T_ .
/Ik/

20 , Thé acyl semicarbazide from Step C {5.02 @, 18.9 mmol)
was dissolved in methanol (75 mL), treated with KOH (10.2 g,
18.2 mmol), thén heated to reflux overnight. The reaction
mixture was cooled to room temperature, poured into H,0 (300
mbL), then extracted with ethyl acetate {3 X 300 mL). The

25 combined organic extracts were washed with brine (1 X 300



A net hanol sol ution (76'nL) of the methyl ester from Step A (2 g, 0.0065

mol) was treated with hydrazine hydrate (0.95 nL, 0.019 mgjappdostirred
overnight. Additional b hydrazine hydrate (0.95 nL, 0.019 nol) was added to
drive wihhgpsggaction to conpletion. The sol vent was coneentusmilesks and t he
resulting residue was diluted wthsethyl acetate. The organic |ayer was
washed with water followed by brine then evaporated to yield the desired
acyl hydrizide as a 10 yellow oil. C: 16H24N204 (MW 308. 38) nmss
spectroscopy (MN 309.2. Step C. Preparation of 0 0 :NYNO- 0O 150 A
THF solutio 2Q nL) of.the acyl hydrizide fromSte B (2.9, .0.006 nol)
ums £ B SR eN HUFRENaETGr CORT SERRET EIGE e GPopyPei ChEy ARSI ESEA dr 1 ch,
0. 791 W, pQoBPB4t#DLYo1inaddeds ds 0pyd §Be 1 NG TSk UEEL MRS Stirred overnight.
The 20 sonent was concentrated to give a quantitatjve yield of the

desi r eB1d0 W03 e fif@arba7 ddOhhi vas aaspeatreeeoryr (HH W =h@d8 - If.ur t her
purification. Step D. Preparation of 10 May 2005 WO 02/ 38553

PCT/USO /42928 162 0 N1 N O o__ 0 The acyl senicarbazide fromStep C
(2.8 gtep. BO6Braphyatiwa diEssol ved i n-nethanol and treated with KOH (3. 82
g, 0.068 nol) The reaction was refluxed overnight. Upon

~I_

I \Q

The N4-propyl triazolinone from Step D (4.32 g, 17.5

_lO mmol] was dissolved in DMF (100 mlL) and treated with
o-bromo-p-xylene (4.0 g, 21.6 mmol) and powdered K,COz (5.2
g, 38 mmol).. The resulting mixture was heated to 50 °C
under a drying tube overnight. The reaction mixture was
cooled to room temperature, poured into agqueoug HC1 (1N, 200

- 15 lﬁm) and extracted into ethyl acetate (200 mL). The organic

. extract was washed with brine, dried over Na;S0,, then

concentrated to give the crude product. Purification by
flash chromategraphy gave the desired N2-p-methylbenzyl
triazolinone as a slightly yvellow oil. CyHasN30; (MW =

20 351.45); mass spectroscopy (MH') = 352.2.

Step F: Preparation of



5 cooling, water was added to the reaction m xture and the solution was
then acidified using 1IN HC1 to p4 = 3. The acidified |ayefp yay2bhen
extracted with ethyl -acetate. The organic |ayer was washed with brine,
dri ed, Wanwg/issgdncentrated. The resulting material was didaareshivmedzk 10
met hanol and treated wth a catal y¢4 ¢ anount of conc. H2S04. The sol ution
stirred overnight. The solvent u~as evaporated then the residue was
diluted with nethyl ene cLoride and washed with water.” The organic | ayer
was concentrated to give the nmethyl ester. C20H2_qN304 (MN 375.47); nass
15 spectroscopy (MHd) = 376-2. Step E: Preparation of NO O 0-0 The
N4- propyl triazolinone fromStep D (1.57g, 0.004 20 nol) was dissolved in
DVMF (7 mM) and treated with a-bronqg i xyl.ene (1.11 g, 0.006 nol) and
powdered K2CO3. -The resulting mXx e/was stirred overnight at 67 OC. The
heating source 10 May 2005 WO 0213 PCT/ USO01/ 42928 163 was renoved and
ethyl acetate was added to the reaction mxture. The organic |ayer was
extracted with water followed by pripne, dried then concentrated.
Purification of the yell ow oi lo= f|ash chromat ogrdphy (4:1 hexanes: ethyl
5 acetate) yielded the desired N4-@-m -' benzyl triazolinone. C28H37N304
(MNV = 479.62); mass spectroscopy =480. 3.°

To a slurry containing 5% Pd/C. {320 mg) :i:n ethanol (50
mL) was added the benzyl ether from Step E (2.9 gm, 8.25
mmo_l) as a THF solution (50 mL) . The resulting mixture was
5 purged with nitrogen and then with hydrogen. An atmosphere
of hydrogen was maintained over the reaction mixture by
_means of a balloon. After 48 hours, the reaction was judged
-{TLC and MS) to be only 50% complete. The E:atalyst was
removed via filtration through a pad of celite,. - The
10 resulting filtrate was concentrated to an oil and
redissolved in CH;0H (50 nﬁ.} . A slurry containing 5% P4/C
(210 mg) in.CH;0H (10 mL) was added and the mixture was
purged with nitrogen. BAn atmosphere of hydrogen was
established as before and maintained for 5 days. Again the
15 catalyst was removed via filtration through a pad of celite.
wConcentrat-ion of the filtrate gave the crude produc£ which
was purified by flash chromatography (gradient: 5:1 to 1:2
hexanes:ethyl acetate) to provide the desired élcohol as a
A white solid. C14H19N30; (MW = 261.33); mass spectroscopy
20 (MH') = 262.0. |

Step G: Preparation of



Step ;' 10 NNO 0==( 0 N The methyl ester from Step E (0.160 g, 0.00033

nol) was dissolved in ethanol (6 nl) and treated with 2N Nafly0808L). The
reaction was refluxed for one hour. The reaction was 15 cool ed and wat er
(20 mL)WRAY3HdHed to the solution. The solution was tHhREIVESIIRSISed .usi ng
IN HC1 to pH = 3 then extracted wh ethyl acetate. The organic |ayer was
. concentrated to afford the desired carbox7lic acid as a colorless oil.
C27H35N304 (MW = 465. 60) nmass spectroscopy 20 (M+) 4 6 6. 3. Exanple 30
Conpound 30 10 May 2005 WO 02/38553 PCT/USO1 /12928 164 NI v V O O=< N
O Step A Preparation of 00 O thyl -4-bronpo butyrate (3 g, 0.0166 nol)
and 2-(4 5 hydroxyphenyl) -%/* khyl propanoic acid ethyl ester (Anerican
Hone Products US Pat. No 379 ,, 3.13 g, 0.014 not) were conbined in a
flask and heated to 70 C. The=t€action was stirred overnight. Upon
cooling, the reaction mxtyfe was filtered through celite. The filtrate

was diluted with

‘ To a suspension of NaH (60% in oil, 130 mg, 3,25 mmol)
in DMF (10 mL) at 0 °C was added a DMF solution (5 mL) of
the alcohol from Step F (383.7 mg, 1.47 mmol). The
5 resulting mixture was stirred 5 minutes then treated with a
DMF solution {5 mL) of ethyl 2~ [4- (bromomethyl ) phenoxy]-2-
methyl—propionate (registry 58336-71-3, 457.2 mg, 1.52
mmol) . The reaction mixture was warmed to room temperature
and stirred overnight. The mixture was then poured into
10. agueous HC1 (1 N, 100 mL) and extracted into CH,C1l, (100
mL} . The organic extract was washed a second time with
aqueous HC1 (1 N) followed by brine, dried over Na,S0,, and
:concentrated; Flash chromatography {3:1 hexanes: ethyl
acetate) gave the desired product as a yvellow oil. NMR
‘15  analysis indicated the presence of DMF so the oil was
dissolved in Ety0 (50 mL) and washed with aqueous HC1l (1 N,
50 mL} followed by brine (1 X 50 mL). The organic solution
was dried over Na,S0; then concentrated. Purification by

flash chromatography (3:1 hexanes ethyl acetate) gave the

20 desired ethyl‘ester. Ca7H35N305 (MW = 481.60); mass

‘épectrOSCOpY (MH') = 482.2.

Step H: Preparation of



10 water and extracted with ethyl ether. The organic |ayer was washed with
brine. then concentrated. Purification by.flash chronatogﬂﬁggyzﬁésl
hexane&&&ﬁgkﬁacet ate) provided the desired diester as_a ,ilel | ow oi |
C17H2406 (MN— 324.38); mass spectfgscopy (NH+) = 325 2PCTAS0IERER B:
Preparation of A nethanol solutionf?GO m.) of the diester from Step A
(1.64 g, 0.005 nol) was treated with hydrazine hydrate (1.23 20 nmL, 0.025
mol ) and stirred overnight. Additional hydrazine hydrate (2.46 niL, 0.050
nol ) was added and. the reaction was 10 May 2005 WD 02i 38553
PCT/ USO / 42928 165 stirred overpi ght. The sol vent was evaporated. The
resulting residue was dil ut th ethyl acetate and washed wth water

foll owed by brine. Concentr§ of the organic |ayer gave the acyl )
hydrizide. 5 Step C. Preparagtofi of 0 O NY N~ NO O A THF solution (10
m.) of the acyl hydrizide from Step B (0.860 g, 0.00265 nol) was treated
with a THF solution (10 1Q,nm) of n-propyl isocyanate (Al drich, 0.323 n,
0. 00345 nol ) added dropyisg. {fhe m xture was stirred overnight. The

sol vent was concentrated tw ve g quantitative yield of the desired acyl

seni car bazi de which was car ' oNQ@n\ut
Q
)L(O

o]

The ethyl ester from Stép G (252 9 mg, 0.53 mmol) was
dissolved in dioxane/H,0 (15 mL/5 mL) and treated with LiOH
5 (50 mg, 2.1 mmol) " The resulting mixture was stirred
.overnight then concentrated. The resulting residue was
_diluted with H;0 (70 mL) and washed with Et,0 (1 X 75 ml).
The aqueous extract was acidified with aqueous HCl then
extracted with ethyl acetate_(2X70 ml) . The combined‘
10 organic extracts were dried over NaS04 then concentré.ted to
give the desired carboxylic acid as’' a thick, colorless oil.
- CosHuN30s (MW = 453.54); mass spectroscopy (MH*) = 454.32;
{MH") = 452.2. '

15 - Example 28

Compound 28 _ :



further purification. 15 Step D: Preparation of NO O=<NO 1-i 1- The

acyl sem carbazide fromStep C (1 g, 0.0026 nol) was di ssoiyRdyi2008€t hano
and treated with KOH (1.48 g, 20 0.026 nol). The reaction was refl uxed
over ni R 924%h cooling, water was added to the react POm/USDKI%e®e and the
solution was then acidified using "N HCl to pH = 3. The acidified |ayer
was then extracted with ethyl acetate. The organic |ayer was washed with
brine, dried over Na2SO4, and 25 concentrated. The resulting material was
diluted with 10 May 2005 WD 02/38553 PCT[ USO /42928 166 met hanol and
treated with a catal ytic amount of conc. H2SO4 The solution was stirred
overni ght. 'The solvent was sevdporated then the residue was diluted with
met hyl ene chloride and was ith water. The organic |ayer was 5

_ N4- propyl -triazolinone. C:jqH27N305 (MW =
377.44) ; mass spectroscopy (MH*.) 378.2. Step E: Preparation of N NO O
0O 10 The N4-propyl triazol\inone from Step D (0-92 g, 0.0024 nol) was

di ssolved in DMF (7 nL) an ‘with (X-brpnmo-p- xylene (0.476 niL,

Step A: Preparation of

5 A solution of 4~methoxy benzyl alcohol (11 mL, 0.088
"mol) in methylene chloride (865 mL} was cooied to 0 °C then
treated with triethyl amine (18 mL, 0.129 mol). Acetyl
chloride (7.2 mL, 0.101-mol) was added to the mixture. The
reaction was allowed to stir for an hour:. The solution was
10 washed with 1IN HCl, saturated NaHCO;, and brine then dried
over Na;S0,." ‘The organic layer was cohcahtrated to give the.

desired compound as a brown oil.
Step B: Preparation of

~ (8]
15 -

The acetate from Step A (13 g, 0.072 mol) was dissolved
in_methylene chloride (600 mL) énd treated with l-methoxy-~1-
trimethyl si1oxy~2-methyl—l—propene (Aldrich, 29 mL, 0.193
mol) foliowed_by Mg(ClQﬂé (1.7 g; 0.0073 mol). The mixture

20 Was~sﬁirred overnight at room temperature. The solution was

washed with water then brine. The organic layer was



0.012 nol ). The resultihg m xture was stirred for two hours at 67 'C. The
heati ng source was renoved and ethyl acetate 15 was added t®Mah@Od®acti on

m xt ur evo dh1sse@y gani ¢ | ayer was extracted with water TOH%@ g/'b% bri ne,
dried. over Na2SO4, then concentrajgd. Purification of )e@ V478% oi | by

flash chromatography (1:1 hexanes: ethyl acetate) yielded the desired
W2- p- met hyl benzyl triazolinone as a yellow oil. 20 C27H35N305 (MN =

481. 60); mass spectroscopy (Iffi+) 482.3. Step F. Preparation of 10 May
2005 WD 02/38553 PCTfUSO /42928 167 N~ O=< N O The nethyl ester from
Step ECPOCEBbrgted 0003imdE) taas veildowl wed.i fhet hanelriz8 mtas and treated

W th 2N, NaoH 5 a2 The reaction was refluxed for thirty mnutes. The
reaction vvagsédcgggé% gﬁghﬁ,ﬁe@(%eﬁ?umglgaaéanm the sol ution. The _
solution was then acidified using IN HCl to-pH = 3 then extracted with

et hyl gget ate. The oirilgani c |layer was concentrated to af ford the desired

car boxYFFE S¢i §rep2spB3RB0SE (MWV 467.57) mass spectroscopy. (MH) 468. 2.,
Exanple 31 Conmpound 31 0 NO -N 15 Stgp A: Preparation of

o] '
5 | I E
A solution of BBr3 (9 mi, 0.048 mol)} in methylene
chloride (180 mL) was cooled to 0 °C and treated with a
solution of the methyl ester from Sfep B (10.56 g, 0.095‘
mol) in methylene chloride (180 mL): The reaction was
10 allowed to stir for thirty minutes. Methylene chloride and
methanol (1:1i, 70 mi) was added to quench the reaction. - The
Solvent was concentrated. Purification of ﬁhe;residue by
flash chromatography (3:1 hexanes:ethyl acetate) afforded
_ the phenol as a colorless oil.
15

Step D: Preparation of

A THF solution of the phenol ffor_n Step C 5(173.3 me,-
0.83 mmol) and the alcchol from Example 27, Step F (204.5
20 mg, 0.78 mmol) was treated with triphenylphospﬁine (218.5
mg, 0.83 mmol) and diethyl azodicarpoxylate (145 pL, 0.92
: mmo}). The resulting mixture was sti?red overﬁight at room
temperature under Nz. The mixture was concentrated aﬁd ﬁhe

- residue dissolved in CH,Cl, (50 mL).' The organic solution



0 0 10 May 2005 WD 02/38i 53 PCTI US01/ 42928 168 Pyri di ni um chl orochromat e
(14.~2 g, 0.066 nol) was added slowy to a solution of 10-May 2005

4-(4- nethoxyggenyl)-l- hutanol (10 g, 0.055 nol) in methylene chloride at
0 C ™WE ®d&é%i on was warned to room tenperature and ®Craset4299r ni ght .
The 5 reaction nmixture was filtere#dt hrough a pad of Florisil and the

sol vent. was evaporated. Purification by flash chromatography (4:1 hexanes:
ethyl acetate) yielded the desired aldehyde as a colorless oil. 10 Step B:
Preparation of O ro The al dehyde from Step A (6.28 g, 0.035 m)l) was 15

combi negh W leidd %fﬁ’ﬂ Epfébos(gh?%?cg&gt %n@dbq |ncé1 P?ig%rqtmag slfl‘? I) and

pot assi um car bonat e nol’)
over ni gtmrer Dﬂamﬁ@me (anQOthm)n mancenaﬂaleddand glileer ehet icendsas sti rred for
sever al ution S extract wi t h hexanes. The organic | ayer
was 20 BV? ‘%‘b‘fta ﬁ%‘?ae%kﬂ‘lmﬁﬂ@ %%%r% EQeF #PIEd (Bylf | ash
chr onatiegeaidy: e(tﬂl}ll hepanas) eh%we aaRd A& i+ 0a Gh¥EndCes OLETLD- ant ep C
Preparation of 0 ro 25 10

011. CaeH33N3Qy (MW = 451. 57), mass spectroscopy (MH') =

452 .2,

Step E: Preparation of

N O ’
CI=< |
10

The methyl ester from Step D (190 mg, 0.42 mmoli was

dissolved in dioxane/H,0 (6 mL/3 mL) and treated with LiOH
(50 mg, 2.1 mmol). The resulting mixture was stirred

.15 ';overnight then concentrated. The resulting residue was
diluted with H;O0 (50 mL) and washed with Eta0 (1 X 50 mbL).
The aqueous extract was acidified with aqueous HCl1 then
_extracted with ethyl acetate (1 X 50 mL). The organic
extract was washed with brine (1 X 50 mL)}, dried over Na,804

20 then concentrated to give the crude product. Purlflcatlon
by flash chromatography (gradient 1:1 to 1:2 hexanes ethyl
acetate) gave the desired carboxyllc acid as a colorless
oil. Qgﬂuﬁ504 (MW = 437.54); mass spectroscopy (MH') =
438.1; (MEH") = 436.1.



WO 0213Mb3 PCTI US| 142928 169 The olefin fromStep B (2.5 g, 0.010 nol)
was dissolved in ethyl acetate (40 nL) and purged w th nitiblgg00&pon t he
addition of the 5% Pd/C (0. 40 g) , the solution was purged wth nitrogen
and t h&YP 92385%as was rel eased across the 5 system The PERBISOLIZMMS stirred
overnight. The solution was filted®d through a pad of celite. The sol vent
was concentrated to give the desired nethy ether which was used without
further purification. 10 Step D: Preparation of oy----- ~O 0 The nethy
ether, prepared as described in Step C (3.92 g, 0.016 nol), was dissol ved
in methylene chloride (50 mL) and cooled to O OC. Te this solution was
added, dropwi se, a 15 solution of BBr3 (4.5 nL, 0.48 nol) in nethylene
chloride. (20 nmL) . After stirring for about 45 mnutes at room
tenperature, the reaction m xtur wzas;’ coQ%ed to 0 *C and quenched by the -
dropwi se addi ti on of nethanol/ hl ori de. During quenching,
transesterification fromthe 20ceippunestoer to the methyl ester occurred.
The_sol vent was concentrated to give a dark oil. Purification by flash
chrdmat ography (4:1 hexanes:ethyl acetate) gave the desired phenol. 25
Step E: Preparation of 0O O Y---~ 0 0 10 May 2005 WD 02/ 38553
PCT/ USOl / 42928 - ‘

N—
N
o—'ﬁ/ I : TR
- Step A: Preparation of :
o)
\O/u\/\/ O o

A DMF solution (65 mlL) of the bhenol from Example 28,
10 Step C (2.1'g, 0.010 mol) and methyl 4-bromobutyrate (2.2 g,
0.012 mol) was treated with powdered K.CO;, (4.0 g, 0.030

mol) and MgS0, (4.0 g,'0.033 mol). The resulting mixture
was heated to 60-70 °C under a drying tube. After heating
overnight the mixture was cooled to room temperature and
15 filtered through a pad of celite. The filtrate was diluted
with aqueous HC1 (1 N, 150 mL) and extracted with Et,0. The
- organic solution was washed with brine, dried over Na50,,
and cogcentrated; Purificatioh by flash chroMatography
7 (1Q:1 hexaﬁes:ethyl acetate) provided the desired methyl
20 ester as a slightly yellOW'Oil..Crﬁﬁsz (MW = 308.38); mass
spectroscopy (ME*) = 309.1. ;

Step B: Preparation of



170 The phenol from Step D (2.5 g, 0.011 rnol) was dissolved in ethanol
(absolute, 40 nmL) and treated with ethyl 2- bronpi sobutyral®May208% ni.
0. 079 nolé, powdered K2CO8 (4.55 g, 0. 033 nol) , and MyS04. The reaction
was st Vr®&8%3overnight at 75 OC. Upon cooling, the reBET{USH/HA3& ure was
filtered and the filtrate was cond8htrated. The resulting residue was
diluted with ethyl acetate and extracted with water followed by brine. The
organi c | ayer was concentrated to dryness. Purification by flashed
chromat ography (9:1 10 hexanes: ethyl acetate) gave the desired diester.
Step F: Preparation of 0 & O NI~N 15 A nethanpol solution (76 mL) of the
diester fromStep E “&gﬁghg%rgﬁgg76 wasytripated with hydrazi ne hydrate
(1.84 i, 0.038 nol) Mred” owar nOht ~Af tey~"about si x , hours,
addi ti onal hydrazine hydrate' (1.84 nlL;0.038 [nol) was 20 - added and the
reaction was stirred overnight.; Again, additional hydrazine hydrate (1.84
m., 0.038 nnlhevasnaddediutfbher7eeme)abrhedesmethel r €3€éi- ofrys st oppedand
the solvent was evaporated. The resulting m xture was purified by flash
chrona?B@Paﬁh&z(@va@i@ﬁ§5169@6eWﬁ?Itﬁ@é?ﬁgew%§h6h159%2énﬁth@§@F%te:
met hangh) gk 0 gi Vv A r acyl r.zLdes t e ; ration of 10
ey 2008 “0ergo Jebsd BEH) L& hupped béLbRion®: Radi e LERRE

5  hydrazine hydrate (0.95 mL, 0.019 mol} was added to drive

the reaction to completion. The solvent was concentrated
and the resulting residue was diluted with ethyl acetate.
The organic layer was washed with water followed by brine
then evaporated'to yield the desired acyl hydrizide as a

10 yellow oil. Ci¢HyN;0, (MW = 308.38); mass spectroscopy (MH')
= 309.2.

Step C: Preparation of

5 15 H\Q/N\” JI\A/W,

A THF solution (20 mL) of. the acyl hydrizide from Step
‘B (2 g, 0.006 mol) was treated with a THF solution.(20 ml)
of n-propyl isocyanate (Aldrich, 0.791 ml, 0.0084 mol),
.added dropwise. The ﬁixture was stirred overnight. The
720 solvent was concentrated to give a quantitative yield of the
desired acyl semicarbazide which was carried forth without

 further purification.

Step D: Preparation of



1770 000 N)~ NNATHE solution (7 nL) of the acyl hydrizide from
Step F (0-5 g, 0.0015 nol) was treated with a THE sol uti of@ May@095 of

n- pr opylp ésRcyanate (Al drich, 0.181 ni, 0.0019 nol) add[(;:(g{l@aﬂr_@g i se. The
m xture was stirred overnight. Tieggolvent was concentr { ive a
gquantitative yield of the desired acyl sem carbazide which was carried
forth without further purification. 10 Step H Preparation of N";Z~ 0 O
N The acyl senicarbazide fromStep G (1 g, 0.0024 nol) 15 -was dissol ved
in methanol and treated with KOH (1.34 g, 0.024 nol). The reaction was

refluxed overnight. Upoff~ycooling, water was added to the reaction mxture
and the solution hmw A 0 to pH = 3. The acidified
| ayer was then extracteg P e ] g/organi c layer was .
washed with brine, dried, and concenttrated. The resulting material was
diluted with nethan and treated with a catal ytic :anobunt of conc. H2S04-
The solution stirred overnight. The solvent was evaporated th~n the

resi due was ﬂ(iel uted with me#h\all,gne chloride and 25 washed with water. The
organi c | ayePewBSYCoREBAFPEPREAIES £HOTRYESB0E (A0PE2 938959 06ETmMISd / 42928

172  was dissolved in methanol and treated with KOH (3.82 g,

C0.068 mol). The reaction was refluxed overnight. Upon
5 cooling, water was added to the reaction mixture and the

solution was then acidified using 1N HCl to pH = 3, The
acidified layer was then extracted with ethyl .acetate. The
organic layer was washed with brine, dried, and
concentrated. The resulting material was diluted with

10 methanql and treated with a catalytic amount of conc. HyS0,.
‘The solution stirred overnight. The solvent u:ras evaporated
then the residue was diluted with methylene cﬂloride and
‘washed with water. The organic layer was conc.;entrated to
give the methyl ester. CyeHooN304 (MW = 375.47); mass

15 spectroscopy (MH'} = 376.2. .

Step E: Preparation of

The N4-propyl triazolinone from-Step D (1.5 g, 0.004
20 mol) was dissolved in DMF {7 ml}) and treated with O~-bromo-p-
xylene (1.11 g, 0.006 mol} and powdered K;CO;, -The resulting

mixture was stirred overnight at 67 °C. The heating source



give the desired N4-propyl triazolinone- C21H31N304 (MAN 389.50); nass

spectroscopy (nH ) 390.3. Step |I: Preparation-of 0 N "ZZ 10NMag 20055 The
N4-prop%kyﬁ5§$§zolinone fromStep H (0.5 g, 0.0013 nol) was -dissolved in
DVF (7 and treated with a-brom-p- xylene (0.885 g, T6YO68¥*H8F¥) and
powdered K2CO3 (0.885 g, 0.0064 23?#. The resulting m xture was stirred
for ninety 10 mnutes at 67 OC. The heating. source was renoved and et hyl
acetate was added to the reaction m xture. The organic |ayer was extracted
with water followed by brine, dried then concentrated. Purification of the

yel | ow was bymdvesand he gl ook apdye (Wad hexadecsoethyl ragetabs) yielded the

15 desired N2-p-nethyl benzyl triazolinone. C29H3. 9N304 (MW 493.65); mass
spect r F3EOPIE ¢ NHTha o gan gy ehayer prapaeatiantefl 9itN Mpter0 KO ~ N O 20

10 May g@ffowé/&)&;/é.gﬁg, Pc@lé&%%érf'zcgggcentrated. Purification of
the yellow oil by flash chromatography (4:1 hexanes: ethyl
5 acetate) yielded the desired N4-p-methyl benzyl
triazolinone. CpgH37N30y (MW = 479.62); mass spectroscopy

(MH") = 480.3.

7 Step F:
10

°:<:]\/\/ ' \ i . | '

The methyl ester from Step E (0.160 g, 0.00033 mol) was
dissolved in ethanol (6 mL) and treated with 2N NaOH (3 mL} .
The reaction was refluxed for one hour. The reaction was
15 i'cooled and water (20 mlL) was added to the solution.. The
solution was then acidified using 1IN HCl to pH = 3 then
extracted with ethyl acetate. The organic layer was
concentrated to afford the desired carboxylic acid as a
| colorless oil. Ca7H3sN30; (MW = 465.60}; mass spectroscopy
20 (MH') = 466.3. '

Example 30

Compound 30



173 The methyl ester fromStep 1 (0.129 g, 0.00026 nol) was dissolved in
ethanol (4 nL) and treated with 2N NaOH (2 nL). The react1Man@80% ef | uxed
for fagbyzhisxg m nutes. The reaction was cool ed and wat was added
to the 5 sdfdfion. The solution wgg,then acidified u3|dgﬁlﬁ%¥ﬁgk%
then -extracted with ethyl acetate. The organic |ayer. was concentrated to
afford the desired carboxylic acid as a colorless oil. C28H37N302 (MWN =
479. 62); mass spectroscopy (M+) 480.3. 10 Exanple 32 Conmpound 32 0=<N~N
NI "/-N J-"~gx/~ 0, "o 0 15 Step A: Preparation of 0 0O A nethano
solution (75 nL) of 3-(3-nethgxyphenyl)- propionic acid (Aldrich, 10.0 g,
0.655 nol) was treated w 0 H2SO4 (concentrated, 2 nL) and stirred at
roomtenperature for 2 o@ The sol vent was evaporated and the residue .
diluted with CH2C12 (150 M=/ - The resulting solution was 10 May 2005 WO

02/ 38S53 PCT/ USQ /42928 { 174

Step A: Preparation of
0 o
\sd/ﬂ\v/”\v/p“‘< >”_QJ¥/H\O :

Methyl-4-bromo butyrate {3 g, 0.0166 mol) and 2- (4—

5 hydroxyphenyl) ~-2-methyl propancic acid ethyl ester (American
Home Products US Pat. No 3795691, 3.13 g, 0.014 mol) were
combined in a flask and heated to 70 °C. The reaction was
stirred overnight. Upon cooling, the reaction mixture was
filtered through celite. The filtrate was diluted with

"10 water and exfraeted with ethyl ether. The organic layer was
washed with brine then concentrated. Purification by flash
chromatography (4:1 hexanes: ethyl acetate) prov1ded the
desgired dlester as a yvellow 011 C17Hz405 (MW = 324.38),
mass spectrosc0py (MH') = 325.2.

15
Step B: Preparatlon of

MO -y

A,methanol solutlon (60 mL} of the diester from Step A

_ (1 64 g, 0.005 mol) was treated with hydrazine hydrate (1 23
20 mL, 0.025 mol) and stirred overnlght. Additional hydra21ne
hydrate (2.46 mL, O.OSOVmol).was added and_the'reaction was



extracted with saturated aqueous sodi um bi carbonate (1 X 150 nL) foll owed
by brine (1 X 150 nL) , then dried over Na2SO4 - Upon evaptrblay@oodf the
sol vent éf& desired nethyl ester was obtained as a yellow sh oil.

C Lj H24Y ?RXRP%LM '23) mass 5 spectroscopy (M) = 195. BCT/USO&82988
Preparation of 0 N NO 10 A net h¥fol sol ution (100 nL) of nethyl ester
fromStep A (10.3 g, 0.053 nol) was treated with hydrazi ne hydrate (30
m., 0.60 nol) and stirred overnight: The solvent was evaporated and the
resi due dissolved in ethyl acetate (200 M.). The resulting solution was

wa~hed mimmmwe&mm Tite drd By afaNogas¥oadegoncentr ated to give the
desired_ac rizjde as a white solid. d OHL4N202 (MN 194, 23) nass
spect r 5T %‘% J(frﬁ;\)fesﬁ G jras dStléJd: %@pa@%\b%naeet@tel\mdmmsbed 20 A

I SoLM R s aled e Wl dad AR HLOTLP, (B (Fiets); 030 1)

wWs treated wth a TEF solutlon n- pr opy Al dri ch,
4.5 : mayver (B%lﬁmjﬂ)e -agddégrdrdrapid .se over 15 minutes. The m xture was
stigred overnight 25 during which a thick precipitate formed. The resulting
10 May 2005 WO (12/38i 53 PCT/USO /42928

Step C: Preparation of

N o
NTN\N B PN %oﬁ/ﬂ\k

A THF solutlon (10 mL) of the acyl hydrizide from Step
B (0 860 g, 0. 00265 mol) was treated with a THF solution (10
10 mL) of n-propyl isocyanate (Aldrich, 0.323.ml, 0.00345 mol)
added dropwise. The mixture was stirred overnight. The
solvent was concentrated to give a quantitative yield of the .

desired acyl semicarbazide which was carried forth without

further purification.

15
Step D: Preparation of
N._.___N :
0=< l . i
///N f — }o%a
The acyl semicarbazide from Step C-(l g, 0.0026 mol)
. was dissolved in methanol and treated with KOH (1.48 g,

‘20 0.026 mol} . The reactlon was refluxed overnight. Upon

- cooling, water was added to the reaction mixture and the
lsolutlon was then acidified using 1IN HCl to pH = 3. The
acidified layer was then extracted with ethyl acetate. The
organic layer was‘washed with brine, dried over Na,S50,, and

25 concentrated. The resulting material was diluted with



175 suspension was treated with nmethanol (100 nlL) and stirred

approximately 2 hours. The solvent was then concentrated t 0 Mgy2e05he
desiregrac | sem carbazide as a white solid which was used w thout further
purifi S33C14H21N303 (MW 5 279. 34) nass spect r oscofETURHA22B0. 2.  Step
D: Preparation of N N 0==< N 10 He acyl sem carbazide fromstep C (10.0
g, 0.036 nol) was dissolved in nethanol (200 nL), treated with KOH (20 g,
0.36 nol), then heated reflux overnight. The reactiaon 15 m xture was cool ed
to roomtenperature, poured into H20 (500 nlL) and extracted with ethyl

acet at EletBaXOSOQnHL);rea-B@d %90hi Heda0RARiC exbhact %fV\%'bﬁcWa%hQQ with brine
X 50 dried over Na2SO4 then concentrated to give the desired

N4 proggﬁ FPFHEbPPnHﬁé 8518796 PHREBILEOBLC14AhEINRDZehMANRS 261. 33) nmassS

spect r @g$688¥a LeRar 2005 WD 021385*~3

PCT/ USOT T 2925%“{%@%#? ﬁé%ﬁgugﬁgr o%yfLutt a%F‘ n%ﬁga%ﬂwea ep D (1.25 g,

4.8 nublprids alndsmayhddumaww(aearnt) m&do&gaﬁiadwybm {rasbrome- p-xyl ene
, 0.030 5 nol) The resulting

(1 6 owder ed K203 (
gbﬂﬁgnﬁgngﬁé F% %8 %Iﬁﬁﬁdgﬁséreér§ﬁn§rPﬁbé ByerRPRRONTRe reacti on
th Urels‘P@ﬁ\h@QOkﬁﬂ £0377.44); mass spectroscopy (MHY) = 378.2.

Step E: Preparation of

;g/k/\/_@ N

10 ' The N4-propyl triazolindne from Step D (0.92 g, 0.0024
mol) was dissolved in DMF (7 ml) and treated ‘with a—bromé—p~.
xylene (0.476 mi., Q.OO36 mol) and powdered K;CO; (1.68 o,
0.012 mol) The resulting mixture was stirred for two hours
at 67 °C. The heating source was removed and ethyl acetate

15 ‘}aras added to the reaction mixture. ' The organic layer was
extracted with water followed by brine, dried over Na,S0,.
then concentrated. Purification of the yellow oil by flash
chromatography (1:1 hexanes: ethyl écetate) vielded the
desired .Nz—p-—methyl benzyl triazolinone as a yéllow oil.

20  CpH3sN3Os (MW = 481.60); mass spectroscopy (MH') = 482.3..

Step F: Preparation of



roomtenperature, poured into aqueous HC1 (1N, 200 nL) and extracted into
ethyl acetate (200 nL) . The organic extract was washed wg¢-mabroos (1 X200,
m.), dried over Na2S04, then 10 concentrated to give the crude product.
Purifi CRePHPBY  flash chromatography (gradient 2:1 to PCHUHaHZRRS: et hyl
acetate) gave the desired N2-p-netfyl benzyl triazolinone as a colorless
oi |. C22H27N302 (MW 365. 48) nmass spectroscopy (kM) = 366.1. 15 Step F:
Preparation of 0==< N NN -j"-,"-~ 0 The N2-p-nethyl benzyl triazolinone
fromttep E (1.06 g, 0.0029 nol) was dissolved in nethylene chloride (15
m.) and 10 May 2005 WO 02/38 53 PCT/USO /-t2928 177 cooled to 0 OC. To
this solution was added, dr i o s lution of BBr3 (0.548 ni, 0.0058
nol) in methyl ene chlori € After stirring for two hours, the

of met hanol / net hyl ene chkoride. The solvent was concentrated and the
resulting materi al mas o'ssolved in nethylene chl oride. The organic |ayer

was extracted with wa 'T |l owed by b Upono evapor ati on of the
sol vent, the desired p ollmas obt gi_ng -d N25IN302 (MW 10 351.45) nass
spectroscopy. (M) 3;/’} ep S

at i onyof ~o
The methyl ester from Step E (0.250 g, 0.0005 mol) was

dissolved in ethanol (8 mL) and treated with 2N NaOH (4 ml).
5 The reaction was refluxed for thirty minutes. The reaction
was cooled and waﬁer,(lO mL) was added to the solution. The
. solution was then acidified using IN HC1l to.pH = 3 then
- extracted with ethyl acetate. The organic laver was
concentrated to afford the desired carboxylic acid. CpgH33N:Os

10 (MW = 467.57); mass spectroscopy.(MH') = 468.2.

Example 31

Compound 31

15

Step A: Preparation of

. O
V\/—OO\



O=< N rj 0 4r 0 0 15 The phenol fromStep F (I g, 0.0028 nol) was
di ssol ved in ethanol (absolute, 15 nL) and treated w th ettay2005
brom)iag)gut rate (2.88 nL, 0. 0196 nol), powdered K2C03 (1.157 g, 0. 0084
nol ) 04. The reaction was stirred overnight aRCT7US@B2919pon
cooling, the reaction mixture was ¥ filtered and the filtrate was
concentrated. The resulting residue was diluted with nethylene chloride
and extracted with water foll owed by brine. An enul sion occurred. The
organi c Iayer was separated by the addition of brine then concentrated to

dryness. i gatiban B tagr i ent

hexanes: et hf/? acetate tglgk%é%%grﬁégezggg@& ?ﬁé&%@éﬂ%? 8 178
hexane§: Oﬁlﬁytoa@eﬁaﬂeﬁlgaveft e (demsthesyphibar ) CAZHIENIAA (MY £65. 60) ;
mass S 0 y H Pre agatlon of O<_ N rj - 0 --
ﬁ %étlzmrgf r%)%ln g{%lﬁy ePS ggﬁgbdeoato 13%- nofRrevwasackienom@sd in

rret hamearhédnty 2e6mt teabedawail anaaguepvea sokuhightof L@t (0 - 062 g, 0
- Q026 nol) . The reaction was_ stirred overnight at foomtenperature. Water
(2 aneﬁﬁ ion mixture was filtered through a pad of Florisil and

the solvent was evaporated. Purification by flash
chromatography (4:1 hexanes: ethyl acetate) ylelded the

desired ‘aldehyde as a colorless oil.

10 Step B: Preparation of

cl’jo/\\,/\/—@"\ ;

The aldehyde from Step A (6.28 g, 0.035 mol) was
15 .combined with triethyl phosphonoacetate (a1ldrich, 8.39 mi,

- 0.042 mol) and potassium carbonate {9.66 g, 0.07 mol) in
water (120 mL) and stirred overnight. Dioxane (120 mL)} was
added and the reaction wasrsti:red for several days. The
solution was extracted with hexanes. The organic lé&er was

20 . evaporated. The resulting material was purified by flash
chromatography (4:1 hexanes:ethyl acetate) to give the |
olefin.

[}

Step C: Preparation of

0]
Y\/\/ <>°\

0



10 added to the reaction nixture and the solution' was extracted with
et hyl acetate- The aqueous | ayer was then acidified usingtdMak@o0oso PH = 3
then extracted with ethyl acetate. The organic |ayer was concentrated to

af ford Wee024883red carboxylic acid. C25H31N304 ( MN/& 4%}ﬁ@?'4%%§s
spectroscopy 15 (NH-) 438.2. 10 Mage 2005 WD 02/ 38i 53 PCl USG 145928 179

Exanpl e 33 Conpound 33 ~NN O0),--N-0 O 5 Step A: Preparation of 0 -0
0 An ethanol solution of 3-hydroxybenzyl alcohol (Aldrich, 5 g, 0.040.nvol)
was conbi ned with potassium 10 carbonate (powdered, IS g, 0.130 nol),

et hyl 2 bronpj sobut yr at 17 m., 0.116 nol), and magnesium sulfate (15 g).
Theyreactioggaﬁsog?g??egré9e$ﬁ@ah¥ é@-%ogcip-¢ﬁ@ mpgaCWEsnd¢HHQMuedWas

filterethasghiheabétieat panas, UL L%y 5 IR PULLING [Esidye was .
di ssol ved_in 15 net hyl ene e f?ﬁ%% % HFERORRC or UPBPI Sl by
brine. ¥ Fiearebnthy 5% aBA/Chibnt agr aptiye (962di Lok Gad purged
with nitrogen and then Hy gas was released across the
5 system. The reaction was stirred overnight. The solution
was filtered through a pad of celite. The solvent was
- concentrated to give the desired methy ether which was used

without further purification.

10 Step D: Preparation of

The methy ether, prepared as described in Step C (3.92
g, 0.016 mol), was dissolved in methylene chloride (50 mL)
and cooled te 0 °C. To this solution was added, dropwise, a
15 solution of BBr; (4.5 mL, 0.48 mol) in methylene chloride.
(20 mL). After stirring for about 45 minutes at room

temperature, the reaction mixture was cooled to 0 °C and

quenched by the dropwise addition of methanol /methylene
‘chloride. During quenching, transesterification from the

20 ethyl ester to the methyl ester occurred. The solvent was

concentrated to give a dark oil. Purification by flash-
chromatqgraphy (4:1 hexanes:ethyl acetate) gave the desired
rhenol.

25 Step E: Preparation of



hexanes: et hyl acetate to 2;1 hexanes:ethyl acetate) gave the desired

al cohol as a yellow oil. 20 Step B: Preparation of 10 May #PRay 206s 02/ 38i 53
PCT/US01142928 180 O O The al cohol from Step A (8.68 g, 0.036 nol) was

di ssol Y&W23853met hyl ene chloride (15b ml) and cool ed t d®QF/USBI/H2928r bon
tetrabronmide (14.5 g, 0.044 nol) V8% added to the 5 solution followed by
the slow addition of triphenyl phosphine (11.5 g, 0.044 nol) The sol vent
was evaporated and the resulting material was diluted with ethyl ether
causing the triphenyl phosphi ne oxi de by-product to precipitate fromthe

sol ution. Thbebphprodu€iomastkpl beriedsagd foi lotinae 1wasyak0 GReaRidAat ed. The
resul ti.ng hexane causi ng addi ti onal by-product

ngter&al gas di ssol ved in ]

to precPpPLapBOIA(28805HES | APy BL) oAnflas risartest wadhamtntle 25 I trate was
concenbidh8dsoBudydaber (190581 nfhesChyde Jugheri pyr Lk € flash
chronatograpﬁg (g?agieng 95§35m%5 Ré92§e§5§€ﬁyF%§€§?§¥% ?%bé?f%'@%
hexane9: ePhYB 3 amel &t exntloMg80f or dThderest et on GrhSHEZBre8d( MWV 301. 18); nass

spactr =.302.0. _Step C._Preparation of, t4~-N No" 0 0 20 To a
dry t heSerhe B B o b0t oSSR YU S dba® R aiion mixtlre was

filtered and the filtrate was concentrated. The resulting
residue was diluted with ethyl acetate and extracted with
water followed by brine. The organic layer was concentrated
to drynéss. Purification by flashed chromatoéraphy {(9:1

10 hexanes:ethyl acetate) gave the desired diester.

Step F: Preparation of

15
A methanol solution (76 mL) of the diester from Step E

(2.65g, 0.0076 mol) was treated with hydrazine hydrate (1.84
mL, 0.038 mol) and stirred overnight. After about six
,hours,‘additidnal hydrazine hydrate (1.84 mL, 0.038 mol) was

20 added and the reaction was stirred overnight-f Agéih;
additional hydrazine hydrate (1.84 mL, 0.038 mol) was added.
After several hours, the reaction was stopped and the |
solvent was evaporated. The resulting mixture was purified

| by flash chromatography (gradient 100% ethyl acetate to 6:1
25 ethyl acetate:methanol) to give the'desired acyl hydrizide.

Step G: Preparation of



hydri de (60% oil dispersion, 0.134 g, 0.0033 mol) in THF (12 10 May 2005
WD 02138553 PCTI USOl / 42928 181 nL) and cooled to O OC. A #pMay2006 of the

al cohol 4 0.0015 nmol) from Exanple 27, Step Fin THF (12 nL) was
added “ééugilﬁ"?g’ mxture was stirred for 5 ninutes. The FOHYE2dm Step B

was then added as a solution in THY! (12 mL) and the 5 resulting m xture was
stirred overnight. The reaction mxture was poured into IN HCL and
extracted with nmethylene chloride. The organic |ayer was washed with water
then brine. Purification by flash chromatography (1:1 hexanes: et hyl
acetate) yielded the desired product. HB5N305 ©MWV 481. 60) ; nass
spectroscopy (MH+) 482.1. sStep D ' 0 NO O The ethyl

ester fromStep C (0 270O : ' A S sOloved in ethanol (12
m.) and treated CH (6 .m.). The reactiof wag refluxed for one

hour. The reactl ared and mater (25 nmL) was added to the sol ution.
The solution was tq§n aC|d|f|ed using INHCL to pH =3 then extracted

with ethyl dtétht &0 ddnfd)| ffethfascrd Mﬁ‘ééﬁtltd&t &€& omp SERPoFd t he
desi | 5
spect ?SSE?L%"?M?EZ%’%%S RS Khs 5005 A GorHh SRR LSG Prloos 182

of n-propyl isocyanate (Aldrich, 0.181 mL, 0.0019 mol) added

5 dropwise. The mixture was stirred overnight. Tle solvent
was concentrated to give a gquantitative yield of the desired
acyl semicarbazide which was carried forth without further

purification.

10 Step H: Preparation of

| The acyl semicarbazide from Step G (1 g, 0.0024 mol)

15 was dissolved in methanol and treated with KOH (1.34 g,
"0.024 mol) . The reaction was refluxed overnight. ﬁpon
.cooling, water was added to the reaction mixture and the
solution was then acidified using 1IN HC1l to pH = 3. Thé
acidified layer was then extracted with ethyl acetate. The

20 © organic layer was washed with brine, dried, . and
concentrated. The resulting materiél was diluted with
‘methanol and treated with é catalytic amount of conc. H,S0;,.
The solution stirred overnight. The solvent was-evaporated
then the residue was diluted with methylene chloride and

25 washed with water. The organic layer was concentrated to .



Example 34 Conpound 34 0==< N NNO O 5 Step A: Preparation of 0 0 10
A net hanol solution (15 nL) of ethyl 3-0-nethoxy- phenyl) bt pmagateos Regi stry
57816-01-0, 1.91 g,:0.0086 nol) was treated with hydrazine hydrate (4.2
m., OVUBY#HI3) and stirred overnight. The sol vent warCPwapoatsed and t he
resi due dissolved in ethyl acetatlé@ (50 nlL). The resulting 15 solution was
washed with H20 (50 nlL) and brind (50 nL), then dried over Na2SO4 and
concentrated to give the desired acyl hydrizide as a white solid.
C,, H L6N202 (MW 208. 26) mass spectroscopy (W') 209. 0 20 Step B:
Pr epakghticonnef akQ; Q 0 30 NN N~ 0 C
A THFggol ution (go&%_ﬁ %gf Efﬁ%%c§%§€§?| ZI d%a frzérﬁ”ég (1. 03 g, 0. 005(
mol ) W&S -50dat Baswi spegtTHEcopyulimh of 380.3.propyl isocyanate (A drich,
0.60 nL, 0.0064 nol) - added dropw se over 15 minutes. The m xture was
stirred then

Step I: Preparation-of

The N4-propyl triazolinone from Step H (0.5 g, 0.0013

mol) was ‘dissolved in DMF {7 mi) and txeated_with c-bromo-p-

Xylene (0.885 g, 0.0064 mol) and powdered Ky;CO; (0.885 g,
0.0064 mol). The resultlng mlxture was stirred for ninety

10 minutes at 67 °C. The heating source was removed and ethyl

' acetate was added to the reéaction mixture. The organic

layer was extracted with water followed by brine, dried then
concentrated Purification of the yvellow oil by flash
chromatography (2:1 hexanes:ethyl acetate} yieided the

15 ’ dgsired N2-p-methyl benzyl triazolinone. CagH3oN304 (MW =
493.65); mass spectroscopy (MH*{ = 494.3. o

Step J: Preparation of -



treated with H20 (50 nL) and stirred approximtely 2 hours. The m xture
was concentrated to an aqueous sol ution which was extract €@iMayt2008H2C 2,
(2 X 7%&%{ The conbi ned organic 10 extracts were dried over Na2S04 then
concentYAPEPFDH give the desired acyl senicarbazi de a8CEVMIA28280id, |

whi ch.was used without further pdiffication. CI5H23N303 (MW 293.37) mass
spectroscopy (MWH) 292.2. 15 Step C. Preparation of 0==< N~ 1 N N The
acyl sem carbazide from Step B was dissolved in nethanol (60 nL), treated
with KOH (3.0.g, 0.053 nol), then heated to reflux for 48 hours. The
reaction m Xithe encewds 12@seeel edohostegnmt tyreg . i 0 (200
m), then extracted wth ethyl acefggte gp%g%o% n%)@@%gqg%%?ﬁ%% organi c
ext r acts SR Y fadife €tWRPRL b #nBL | 286d ntyeated edi UveZN MWa@SOR trimeh.
concen o TRY; h LLed -propyl ..triazolinone as a solid.
3. 5H2b1ﬁ|\}%})(23‘%(a‘ th%vlg’%%?%) ‘?ﬁg%é&éé E%%c ?%g%‘o%y"? N 5% 1 g May 2005 WO
02/ 3855%aRCLoUS@RAS4 2028 ed 184d SkepeD: ( FD apry atda®ad@ied tN thd' ~ Nrj / 0O
The N4-S roQ)_gLI tri g@gl i ngtane,from Step C (1,20 9g,_4.4 irnol) was dissolved
in DVF ?’}bl O -and™fr E8LBE ARt ¥ED BRI PERST Wi d BCL 60 g, 8.6
mol ) pHoewderdnKeBatted with ethyl acetate. The organic layer

- was concentrated to afford the desired carboxylic acid as a

colorless Oil. CogH39N30; (MW = 479.62); mass spectroscopy
_ (MH') = 480.3.
10

Example 32
Compound 32
Ny
O% l
’ _
/// 016,0
' 0
15
Step A: Preparation of
o]
~ o JL /—-< E)
_ o
/

A methanol solution (75 mL) of 3~ {3-methoxyphenyl) -
propionic acid (Aldrich, 10.0 g, 0.055 mol) was treated with
 20 _Ib804_(concentrated,'2 ml:) -and stirred at room temperature
for 2 days. The'solvent was evaporated and the residue

- diluted with CHxClz (150 mL}: The resulting solution was



0. 023 mol) , and ngSo4 (1.2 g, 0. 010 nol) . The resulting mxture was
heated to 80 'C under a drying tube overnight. The reactitnMay2008e was
cooled to roomtenperature, poured into agqueous HClL (1N, 10b nL) and
ext racWe0%3888 Et 20 (2 X 10 100 nl). The conbi ned or gaRCE/USKI/#242%E s wer e
washed with brine (1 X 200 m.), dff{ed over Na2SO4, .then concentrated to
give the crude product. Purification by flash chromatography (2:1
hexanes: et hyl acetate) gave the desired N2-p-methylbenzyl triazolinone as
a colorless oil. 15 C23H29hB02 (MV = 379.51) ; nmass spectroscopy (MF)

380. 2. oci8RcEa FEERALALLPN0R MhRetisME d§895b%§£%§§g§§'5%6PgT;H§C’/42928

The N2- p-net hyl benzyl trlazo I no rom tep D nol ) was
di ssol m&d iEplietvhyl bpebehheor (HeX (150 k) , anﬁenodtﬁddt0varCﬁézﬁm4thls ]
solutlgn was_added, .dro sol ution 0.004 nol) in

i , mL
et hyl RsncﬁVaPPaatéo?sgﬁlﬁgeAg?%VeEF.FP?naeFaFeéb%aF Bb REREECEaSt ho

reacti oBtath¥HULE ¥aselDOheeht8if. ' Coard,Gluenghed 1By bhe .dippw se addition
of methanol /methyl ene chloride. The sol vent was concentrated and the

resul t FRECHBPEFPRY WE MisdAN<l in nethyl ene chloride. The organic |ayer
was extracted with 10 water followed by brine. Upon evaporation of the

sol vent, the desired phenol was obtained. C2.2H2. 7N302 ( MV 365.48) nass
spect r 8seppp: ( REepaBsbiln oStep F: Preparation of 0=< N NjL '

N\,,Jer
/O

10 A_methanol solution (100 mL) of methyl.eéter from Step
A (10.3 g, 0.053 mol) was treated with hydrazine hydrate (30
mL, 0.60 mol) and stirred overnight; The solvent was
evaporated and the residue dissolved in ethyl acetate {200
mL). The resulting solution was washed with Hﬂ) {200 mL),

15 dried over Na;S0; and concentrated to give the desired acyl
hydrizide aé a white solid. CjoH14N20; (MW = 194,23); mass
spectroscopy (MH') = 195.1. ' '

"Step C: Preparation of

L

20
' A THF solutipn (125 mL) of the acyl hydrizide from Step .
‘B (7.3 g, 0.038 mol) was treated with a THF soiution (25 mL)
of n-propyl isocyanate (Aldrich, 4.5 mL, 0.048'mol) - added
dropwise over 15 minutes. - The mixtﬁre was stirred oﬁerﬁight

25 during which a thick precipitate formed. The resulting



0- -0 15 0 The phenol from Step E (0.70*g, 0.0019 nol) was dissolved in
DVF (40 nL) and treated with ethyl 2- bronoisobutyrate (1.109an2009. 013
nol) , powdered K2C03 (0.797 g, 0.0057 nol), and MyS04. The reaction was.
stirrewW@@/aesxy ni ght at 75 ' C. Upon cooling, the reactipg/usxiisee was
filtered and the filtrate was concentrated. The resulting residue was
diluted with ethyl acetate and extracted with water followed by brine. The
organi c | ayer was concentrated to dryness. Purification by flashed

chromat ography (1:1. 10 May 2005 WD 02/385,53 PCT/USO /42928 186

hexane wﬁ%ﬂ%l acet ate e +he desired ester. C28H37N304 . (KW.= 479.62);
mass s?)sec rossc]'(;%(p})lyR‘%ﬁl—iic)l%%é?d[?}.W eﬁ“eé%aﬁro pgflgtol )01“"rl f’Engfefi NO 50
The estegrpdaxdmaSietly B Gou25Q 0.7HS: GRAS2n10kh sWithendicos@lenedaiceaethanol (8
m.) and .trea&}%cei W t.h %N NaOH (4 nL). The reaction was refluxed for thirty
nmi nut eF*VFhd 1 48596/ &Y 1c SSMEFahe 2idceAS( 2ovhire wedisdowddcho t he

sol uti s T : I @R RS aGi.di f:ied usi HCl.to pH = 3 then
extracted m@%k?lg{tlﬁ%lougcg?ate. rtT%gﬁ&?%g%itéoﬁéye?lﬁéﬁﬁb@o%@nﬂ ated to afford
t hed degit%edHcar besyl speatirdscoPFOHBBRB04 280 451-57), nmass spectroscopy
(MH) 452.3. 15 Exanmple 35 Conpound 35

- Step D: Preparation of

O==<::ﬁlw/f“—<z::?
| H ./°
10

The acyl semicarbazide from Step C (10 .‘0 g, 0.036 mol)
was dissolved in methanol (200 mL), treated with KOH (20 g,
0.36 mol), then heated reflux overnight. The reaction
15 mixture was cooled‘ to room temperature, poured into H,0 (50'0
mL) and extracted with ethyl acetate (2 X 500 mL). The
combined organ_ic extracts were washed with brine {1 X 500
'.~n1L) , dried over Na,S0; then concentrated to give the desired
7N4—propylrtriazolinon'e as a yellow oil. C34H;oN30; (MW =
20 261.33); mass spectroscopy (MH') = 262.1.

Step E: Preparation of



NNO<NO-r 010 May 2005 WD 02/38553 PCTI USO /42928 187 Step A
Preparation of 0 A nethanol solution (75 mL) of 3-(3- nethﬂMMphé@@ﬁ)-
proplonlc acid (Aldrich, 10 g,'0.055 nol) was treated with a 5 catalytic
anount Y %¥itent rated H2SO4 and stirred at room tenpeb@GE/USEHEMSr ni ght .
The solvent was concentrated and th# residue was di[uted wi th net hyl ene
chloride (150 nmL). The resulting solution was extracted with saturated
aqueous sodi um bi carbonate (1X150 nL) followed by brine (1 X 150 10 niL) ,
then dried over Na2S04. Upon evaporation of the solvent, the desired

met hyl ester was obtained as a colorjess oil. C1HL403 (MN194. 23); nass
spectroscopy (NW = 195.1. 15 Step. B Preparation of O~ The ester from
Step A (5 g, 0.0257 nol) was di s ed in toluene (100 n.) and cooled to O
OC. An excess of DIBAL (IM 50 0.050 mol) was slowy added to the )
solution. 20 The reaction stirrg or 1 hour. An aqueous sol ution of
Rochel l e's salt (saturated) was\added and the mixture was stirred over t he
weekend. The resulting blpha3|cN§qut|on was diluted with water and
extracted with ethyl acetaté: Thu ayer was washed with brine,

dried over Na2SO4, 25 then conc ication by flash
chr omat ogr aphy /’,f

The N4-propyl triazolinone from Step D (1.25 g, 4.8
mmol} was dissolved in DMF (25 mL) and treated with o-bromo-
p-xylene (1.36 g, 7.3 mmol) and powdered K,CO; (4.2 g, 0.030

5 mol). The resulting mixture was heated to 50:°C under a
drying tube overnight The reaction mlxture Qas cooled to
_room temperature, poured into aqueous HC1l (1N, 200 mL) and
extracted into ethyl acetate (200 qL). The organic extract
was washed with brine (1X200 mL}, dried over Na;soq, then
10 concentrated to give the crude product. Purification by
flesh chromatography (gradient 2:1 to 1:1 hexanes:ethyl
acetate) gere the desired N2-p-methylbenzyl triazolinone as
a colorless oil. C22HyyN30; (MW = 365.48); mass spectroscopy
(MH") = 366.1. ' |
15
Step F: Preparation of

The Nz—p—methylbenzyl trlazollnone from Step E (1. 06 g,
0 0029 mol) was dlssolved in methylene chlorlde (15 mL) and



(gradient 4:1 to 3:1 hexanes:ethyl acetate) gave the desired alcohol. 10
May 2005 WO 02/38.2z;,s3 188 PCT/USO /42928 Step C. Prepal@May08p The

al cohol wdPneRazed as described in Step B (5.5 g, 0-0335§9h)0 M@ﬁsdissolved
in methylene chloride (165 nL) and ;455 cooled to 0 OC. P

chl orochromate (8.57 g, 0.040 nDl) was added slowy to the solution. The
reaction was warnmed to roomtenperature and stirred overnight. The
reaction mxtu--e was filtered through a pad of celite then concentrated.
Purificatign by flagh chromatography (4:1 10 hexanes:ethyl acetate) yielded
the desfPedes é@h?de@- Steptip s rreparien oraofadded, 0degp@ise Tha al dehyde

(3-73 950910230 %) 0 t S nbined. with trjethyl
phosphoﬁgatéet ath AP%E: gkﬁ%ﬁé g!’, O'(l)é%bczg% Je{?'ld"%%l?%jﬁﬁ“%m car bonat e

(6. 26 grhDofd8erol(p imh) .wah€reangdtstingdfoyetwbohbury oxgre was added and
the reaction was stirred overnight again. The reaction solution was

di | ut gadr?\f?ﬁlﬂ%x‘&h§§u§ﬁdw§§t Faeted. tTh o @ cuensire@owasheoncent r at ed.
Gou LSRR Slmteich QETRESRARLL iy P SRS EEL LS S
"PCT/ USCGFP4pen8 w89 concentrated and the resulting material was
, dissolved in methylene chloride. The organic layer was
extracted with water followed by brine. Upon evaporation of
the solvent, the desired phenol was obtained. Ca1HzsN30, (MW

10 = 351.45); mass spectroscopy,fMH+} = 352.19.

Step G: Preparation of

.15 - _ The phenol from Step F (i g, 0.0028 mol) waé dissolved
| in ethaneol ({(absolute, 15 mL) and treated with ethyl 2-

bromoisobutyrate (2.88 mL, 0.0196 mol), powdered K¢C03(i.157'
g, 0.0084 mol), and MgSO,. The reaction was stirred
cvernight at 71 °C. Upon cooling, the reaction mixture was.

" 20 filtered and'the.filtrate was concehtrated. The resulting
residue was diluted with méthylene chloride and extracted
with water followed by brine. An emulsion occurred. The
,organic layer was separated by the addition of brine then
'conCentrated.to'dryness. Purification by flashed

25 chromatography {gradient: 3:1 hexanes:ethyl acetate to 2:1



0-/ 0~ The olefin fromStep D (2.5 g, 0.010 nol) was dissolved in ethyl
‘acetate and purged with nitrogen. Upon the addition of 5%®PMag2085250 q),
the solution was purged with 5 nitrogen then subjected to H2 gas. The
reacti O W8 Btirred overnight. The solution was filtepedushraegh a pad of
celite. The solvent was concentrat¥8 to give the saturated ester which was
used without further purification. 10 Step F: Preparation of NN O~ A

met hari ol solution (60 nL) of the ester fromStep E (2-5 g, 0.0105 nol)
was treated with hydrazine hydrate (5.14 "ni, 0.105 nol) and stirred for

three ¢ he e 5 evaporated. .The resulting m xture was
di ssol gg éf]ﬁgét ﬁ?}?‘kf\iac%%te\gggeingatvﬁg%é& %%S&F%se%%lf actslzshizPa Wfer then
brine. =THé5060ani maksayepewtsosedeent(i@t ¢d=t @¢gi ¥e the desired acyl

hydri zi de. C12H18N202 (MW 222.29) mass spectroscopy (MH+) = 223. 20 Step-
G Preparation of 0O NY NNO O~ 10 May 2005 WO 02/38553 PCT/ USQ /42928

190 Agfbl gol g&@ggrgggoﬁnb)ﬁ of the acyl hydrizide fromStep F (2.1 g,
0.0095 nol) was treated with a THF solution (20

| Mn :
o=< | ' :
NN /”-< 2’ .
/// °’6/° |
. ’ ' Fad .

The ester from Step G {0.600 g, 0.0013 mol) was
~dissolved in methanol (6 mL) and treated with an aqueous
solution of LiOH (0.062 g, 0.0026 mol). The reaction was
stirred overpight at room_temperature. Water (20 mL) was
10 added to the reaction mixture and the solution was eﬁtracted

with ethyl acetate. The aqueous layer was then acidified
using 1IN HCl to pH = 3 then extracted with ethyl acetate.
- Thée organic laver was concentrated to afford the desired

'Farboxylic acid. CusH3i N30, (MW= 437.54); mass spectroscopy
15 (MH*) = 438.2,



m.) of n-propyl isocyanate (Al drich, 1.15 ni, 0.012 nol) added dropw se.
The m xture was stirred overnight. The 5 solvent was concetdMay@d05o0 give
the desired 6cyl sem carbazide which was carried forth without further
purifi &8@ DWIBS5ICL6H25N3()! Step H: Preparation of N-N AC10HSe1/430Q8The acyl
sem carbazide from Step G (2.95 g,170. 0096 nol) was dissolved in nethanol
and treated with KOH (5.39 g, 0.096 nol) . The reaction was refl uxed
overni ght. Upon 15 cooling, water was added to the reaction m xture and the
solution was then acidified using 1IN HCO to pH = 3. Thé acidified |ayer
was then extracted with ethyl acetate. The organic |ayer was washed with
brine, dried, and concentrated. Purification by flash chromatography (1:1
20 hexanes:ethyl acetate) gave tHerggsd r3 Na-propyl triazolinone.
C16H23N302 (MW 289. 38) mass spectroscopy_ (MH) = 2.90.2. Step 1:
Preparation of 10 May 2005 WO B9FB8BRS33PCT/ USOI /42928 191 C, N ~N N 0~
rj-

—N_.
)N\\
>‘“‘~o‘ < 2
o ! '
o o)
o
Step A: Preparation of

Q.

An ethanol solution of 3-hydroxybenzyl alcohol
(Aldrich, 5 g, 0.040 mol) was combined with potassium
10 carbonate (powdered, 18 g, 0.130 mol), ethyl 2-

';bromoisobutyrate (17 mL, 0.116 mol)}, and magnesium sulfate
(15 g). The reaction was stirred overnight at S0 °C. The
reaction mixture was filtered and the filtrate was
concentrated. The resulting residue was dissolved in

- 15" methylene chloride and extracted with water followed by

b;ine. Purification by flash chromatography (gradient 5:1
hexanes:ethyl acetate to 2:1 hexanes:ethyl acetate} gave the

desired alcohol as a yellow oil.

_ 20 Step B: Preparation of



The N4- propyl triazolinone fromStep H (2.13 g, 0.0073 nol) was dissol ved

in DMF (75 nL) and treated with a-chloro- 5 p-xylene (1.5410%®ap2Q@ nol) and |
powder g&KQCEB (5.09 g, 0.037 nol)- The resulting m xture was stirred _
over nig 0288587 oC.  The heating source was renoved andP@/H§11/438%8t at e was
added to the reaction m xture. Thgmorganic | ayer was extracted wth water

foll owed by brine, dried over Na2S04 then 10 concentrated. Purification of

the residue by flash chromatography (2:1 hexanes:ethyl acetate) yielded

the desired N2-~-nethyl benzyl triazolinone. C24H31N302 (NW 393.53); nass
spectroscopy (M+) 394.3. 35 ..Step J: Preparation of N 0==~ N /,j 0O The

N2- p- met hyl benzyl triazoli Step 1 (1.96 g,. 0.005 nol) was

di ssolved in nethyl ene chloride m.) 10 May 2005 WO 02/ 38i -53
PCT/ USQO /42928 192 and cooled to O\' Q. To this solution was added,

dropwi se, a Solution of BB-r3 (0.9% .010 nol) in nethylene chloride

(10 M.). After stirring for about one ur,>~tWo additional equivalents of,

- BBr3 was added. The reaction nmixture wds 5 cooled to' 0 OC and quenched by
‘the dropw sehaddiltbrBlofrofidtannly el iyl gne oclher inflg) The sol vent was
h

concentrated to' give the desired phenol "which was used W thout further
puri f i TFFORVe@2IRPOREBHY Lepw IPd.o3ide 1AS9 shechandscopied( MH+D 23 8 0. 3.

Carbon tetrabromide (14.5 g, 0.044 mol) was added to the
5 solution followed by the slow addition of triphenylphosphine

{11.5 g, 0.044 mol). The solvent was evaporated and the’
resulting material was diluted with ethyl ether causing the
triphenylphosphine oxide by-product to precipitate from the
solution. The by-product was filtered and filtrate was

10 concentrated. The resulting material was dissolved in
hexane causing additional by-product to precipitate. a
second filtration was pefformed andjthe filtrate was
concentrated. A 5 g portion of the crude material was

purified by flash chromatography (gradient 95:5

. 15 hexanes:ethyl acetate to 9:1 hexanes:ethyl acetate) to

atford the ester. Cy3Hi1sBro; (MW = 301.18); mass
spectroscopy (MH') = 302.0.

Step C: Preparation of

) . | |
o
g N
, o o .

o]
20 .
To a dry three-neck round bottom flask was added sodium

hydride (60% oil dispersion, 0.134 g, 0.0033 mol) in THF (12



10 Step Ki Preparation of O=< N~ 1 NKk"- ~\ /Y O The phenol fromstep T
(1-75 g, 0.0046 mol) was dissolved in ethanol (absol ute,,h 1%day2§0xmnd
treated with 15 ethyl 2-bronoi sobutyrate (4.74 nL, 0.032 nol),~ powdered
K2C03 (MO92/858 9, 0. 014 nol) , and MyS04 The reacti on was/usst/imrsed
overnight at 77 OC. Upon cooling, tHe reaction mxture was filtered and
the filtrate was concentrated. The resulting residue was diluted with ethyl
acetate and 20 extracted with water followed by brine. The organic |ayer
was concentrated to dryness. Purification by flashed chromatography (1:1

hexanesg;at { ad he_ester, .as a cql.orless oi]. C29H39N304 (MW
493, &%%ﬂsd @%&%‘fﬁ%%?by CE'NHA) Spaxe .Onzg'élgﬂi\?af%ﬁﬁ?i V8 d2/%58553
PCT/ US@ JO4R%2 810193 £25ine [ExtampY 2y atddp of Oh Nemk N2 Nng Wad addeaet hyl

ester frlﬁntﬁlt.ep,K (1 g, 0.002 nol) was 5 dissolved in ethanol (24 nl) and
t reat e®W 2 RIREAT Y #2S nghir frach iwees r ef Tk ebrémidentromur . The

react i @ opg'@s &0l ANG N8 &l (1Y M85 addpdet ?1£ hrlemfoaltrlijéigt?é The
5 resulting mixture was stirred overnight. The reaction
mixture was poured into 1IN HCl and extracted with methylene
chloride. The organic layer was washed with water then
brine. Purification by flash chromatography (1:1
, hexanes:ethyl acetate) yielded'the desired product.
10  C23H3sN305 (MW = 481.60); mass spectroscopy (MH') = 482.1.

Step D: Preparation of

NN |
A
0

‘ The ethyl ester from Step C (0.270 g, 0.00056 mol) was
15 dissolved in ethanol (12 mL) and treated with 2N NaOH (6
.mL). The reaction was refluxed for one hour. The reaction
was cooled and water (25 mL) was added to the solution. The
.soiutioﬁ was then acidified using 1N HCl to pPH = 3 then
| egtracted with ethyl acetate. The organic layer was
20 concentrated to afford the desired carboxylic acid as a
thick oil. CsHyN30s (MW = 453.54); mass spectroscopy (MH')
= 454 2. '



solution was then acidified using 1IN HC1 to pH = 3 then extracted with
ethyl acetate. The organic |ayer was 10 concentrated to aft®bMay£A@sdesired
car boxyl gyaakfd as a colorless o~l. C27H35N304 (NMV465.6%{nass
spectroscopy (MH) 466.7. 15 Exang%e 36 Conpound 36 NECNU§0V/§988 step A
Preparation of 10 May 2005 WD 021338553 PCTIUSO /42928 194 N ~NO )"--\ O
The phenol (2.1 g, 0.0060 nol), prepared as in Exanple 22, Step F, was

di ssolved in DXF (25 nL) and treated with ethyl 4- bronmobutyrate (Al drich,
1.4 g, 0.0072 nol), powdered potassiumb5 carbonate (Al drich, 3.3 g, 0.0240
nol) and. small anmount of magneRxeampsld fde. The resulting m xture was
stirred and heated to 650 C for 18 hrs. _The resulting reaction m xture
was* added slowly to HCL (I N, $80PARdadd extracted with ether (3X) . the
et her layers were conbi ned, washed with water and dried 10 over sodium

sul fate. Evaporation of the solvent gave the crude product. Purification
by flash chromatography (1:1 hexanes:ethyl acetate) gave the desired ethy]
ester as a clear oil. 15 Stgp~B: Preparation of

~ I o
Paaay A

5 Step A: Preparation of : )

10 - A methanol solution (15 mL) of ethyl 3—(?;—methoxy-
phenyl)butyrate (Registry 57816-01-0, 1.91 g, ;:0.0086 mol)
‘was treated with hyd_raziné hydrate (4.2 mL, 0.,0§6 mol) and
_stirred overnight. The solvent was evaporated and the
residue dissolved in ethyl acetate (50 mL). The resulting

15 solution was washed with H,0 (50 mL) and brine (50 mL), then
dried over Na,$0; and concentrated to give the desired acyl
“hydrizide as a white solid. CpHieN20; (MW = '208.26) ; mass
spectroscopy (MH') = 209.0. :

20 Step B: Preparation of



N O 2z 0O The ethyl ester fromStep A (0.1 g, 0.0002 nol) was 20

di ssolved in methanol (2 nL) an d treated with' an aqueous MayiZ9A5of
I|th|un1hydrOX|de (0-01 g, 0.0004 nol) in water (2 ). The resulting

m xt ur eWRde3B¥dted to 50 OC for 2 hrs., then stirred atrcramsmtusmperat ure
overni ght. The reaction ,mixture WS added to water and acidified with
aqueous HC1 25 (conc.) to a pH of 3 and extracted with ethyl acetate (2X) .
These two | ayers were conbi ned, washed with brine and dried 10 May 2005 WO
02/ 385553 PCTI USO /42928 195 over sodium sul fate. The sol vent was
evaporated to give the desired carbpoxylic acid as an oil. C25H31N304 (MW

437.54) mass spectroscopy (MH) = ¥38. 1. pl e 37 Conpound 37 H)~~N
NN Step A P.reparation &f nethyl 47 (4>Legdop ) -butyrate zz~ 0 10 0
To a solution of 4-(p-iodop enyif‘ﬁutyrlc aci d

A5.0 g, 0.155 nol) in

met hanol (1.3 L), was added & uric acid (concemtrated, 8.4 nL) dropw se
and it was stirred at room 15 t erature under n’trogen for 3 hours. The
reaction mxture was concentrated on a rota-vapor, the residue was then
partitioned between ethyl acetate (700 nL) and saturated sodi um

bi carbonat e RqpenUso 5oL hd O d KN s M€ acyl hydrizide from Step
- A (1.03 g, 0.0050 mol) was treated with a THF solution of n-
5 propyl isocyanate (Aldrich, 0.60 mL, 0.0064 mol) - added
' dropwise over 15 minutes. The mixture was stirred then
treated with H,O (50 mL) and stirred approximately 2 hours.
The mixture was concentrated to an aqueous solution which
was extracted with CHxCl, (2 X 75 mL). The combined oxrganic
10 extracts were dried over Na,S0; then concentrated to give
- the desired acyl semicarbazide as a white solid, which was
used without further purification. CisHzaMN30; (MW = 293:37);
mass spectroscopy (MH™) = 292.2. |

15 Step C: Preparation of

2

The acyl semicarba;ide from Step B was dissolved in

methanol (60 mL), treated with KOH {(3.0.g, 0.053 mol), then

heated to reflux.for 48 hours. The reaction mixture was
20 cooled to room temperature, poured into H,0 (200 mL), then
extracted with ethyl acetate (2 X 200 mL). The combined
organic extracts were washed with brine (250 mk:}, dried over
Na;504 then concentrated to give the de51red N4-propvl
triazolinone as a SOlld CasHziN30; (MW = 275.35); mass

25 'SPectroscopy {MH') = 276.1.



orgahic phase was separated, washed with brine (2x200 nL), 20 then dried

over Na2SO4 and filtered. Evaporation of solvent gave thet®Mayed06onpound
as an Rid goi@al was used in step. B without further puEFflcatlon Step B
Preparati on of 25 10 May 2005 W0, 02/ 38553 196 PCT/ USHHTAS8Y8928 0 N NH2

H A mixture of methyl 4-(4-iodophenyl)-butyrate (47.0 g, 0.155 nol) from

Step A and hydrazine hydrate (38.8 g, 0.775 nol) in nethanol (200 nlL) at
roomtenperature was stirred 5 overnight. The sol vent was evaporated and
the residue was partitioned between ethyl acetate (500nL) and water (100
m.) . FhepoPgahrephayeiomast washed water (3xI OO nlL) "and brine (2xI OO nl),
dried over Na2SO4, filtered and concentrated to dryness to give the titled
conpound as a 10 white crystal that was used in step C wthout further .
purification. Step C. Preparatygbnyof 0O HH .41 N NY 15 0 To a solution
of the Step B product (47A g, 5> nol) in THF (5001), was added a
solution of ethyl isocyanate AFdrich, 14.7 nL, 0.186 nol) in THF (200 nl)
dropwi se and the mxture was\ stirred at roomtenperature for an hour.

25 S
oY

The N4-propyl triazolinone from Step C (1.20 g, 4.4

mmol) was dissolved in DMF (20 mL) and treated with p-

5 methylbenzyl bromide (1.60 g, 8.6 mmol), powdered K,C0; (3.2
g, 0.023 mol), and MgSO; (1.2 g, 0.010 mol). The resulting
‘mixture was heated to 80 °C under a drying tube overnight.
‘The reaction mixture was cooled to room temperature, poured
into agueous HCl (1N, 100 mL) and extracted into Bt,0 (2 X

10 100 mb). The combined organic extracts were washed with
brine (J: X 200 mL), dried 6ver Na;S04, then concentrated to
give the crude product. Purification by flash
chromatography (2:1 hexanes:ethyl acetate)} gave the desired
N2-p-methylbenzyl triazolinone as a colorless oil.

15 'F23H29N302 (MW = 3759.51); mass spectroscopy (MH') = 380.2.

Step E: Preparation of




20 Evaporation of solvent gave the titled conpound as an off- white powder
that was used in step Dw thout further purification. Stef)WayRPeparation
of NN .4; 0 N 25 10 May 2005 WD 02/38553 PCT/USQO /42928 197 To a

sol uti W@ Bf383He Step C product (58 g, 0.155 nol) in nBERHAOI4202875 nl), was
added pot assi um hydroxi de in one 1ortion (43.5 g, 0.775 nol). The reaction
m xture was heated at 850C for 48 hours. Half of the volunme was then 5
evaporated on a rota-vapor, the residue was then partitioned between ethyl
acetate (1. 0 L) and water (500 nL) , and the two |ayers were separated.

The aqueousshayRb-Weseexlipehe | c e Xp 2 The
conbi ned organi C aygrs§ms d?ileg&%g/zé(rﬂ{lwaé%%4%n ?%%Pe?ege'gé?a%oration of

10 sol genO.§8%emphe vas| dilssohpednin asechywhete shlodideS(ep &) Preparation
of N-N__ ) lIiISToaooI | O ofteSteDroc(leEﬁ?H? .. 0.00574 -
mol ) 1 A ERIE oA RSOk onel S0 2o s b At iRy teiny
br oni deoQht28nnbf BsPHSEN. 390k )mif 0 0 e iyt ) RGE FsSiHAM &ad hatad g qrowder
(4.75 9 0.0344 nol ). The
: 5 5 mL}. After stirring for about 90 minutes, the reaction
mixture was cooled to 0 °C and quenched by the dropwise
. addition of methanol/methylene chlioride. The solvent was
- concentrated and the resulting material was dissolved in
methylene chloride. Thé organic layer was extracted with
10 water followed by brine. Upon evaporation of the solvent,

the desired phenol was obtained. CH29N30; (MW = 365.48);
mass spectroscopy (MH+) = 366.3.

-Step F: Preparation of

=T
- Q#\/

15
The phenol from Step E (0.70'g, 0.0019 mol) was
dissolved in DMF (40 mL) and treated with ethyl 2- _

bromoisobutyrate (1.97 mL, 0.013 mol), powdered K,COs (0.797
g, 0.0057 molf, and MgSQy. The reaction was stirred |
20 overnight at 75 °C. Upon coolihg, the reaction mixture ﬁas
filtered and the filtrate was concentrated. The resulting
residue was diluted with ethyl acetate and extracted with
water followed by brine. The orgaﬁic layer was concentrated

to - dryness. Purification by flashed chromatography (1:1



20 resulting mxture was stirred under reflux under a drying tube for 24
‘hours. The reaction m xture was cooled to room tenperaturt-&ad200en
partitkﬁg g bg}meen ethyl acetate (100 nlL) and NH4CA saturated aqueous

sol uti 0 ? “hlL). The aqueous Iaii/er was extracted w tFHEVHI42%Set e (100
m.) and 25 the conbi ned organi c ph e dried over Na2SO4 and filtered.
Evaporati on of solvent gave a crude product, which was purified on a

silica gel colum eluting with 50% ethyl 10 May 2005 WO 02/ 385S3

PCT/ USO / 42928 198 acetate in hexane to give the titled conpound as

col or| essar@d:.etHeP dvethePprgd+On i adsHA Dy —- - @, uNnlg, @ sol ution
of the Step E product (2.4 g, 0.0048 nol) in benzene (5 nL) at room

t enper dfif & 455411 GRRYF KIFUPIBIBS GMH0. G9%80m3l.) in water (8.9 ml)
chloroform (19.2 nm.) and Pd(Ph3P)2C 2 (0.34 g, 0.00048 nol) were added and .
m xture stirred for 24 hours. Then, m xture was diluted with diethyl

et her (Z@Emly: ancegHtaiostefl to pH=1-2 by addition of 1IN HCl. Layers were
separated and the aqueous |ayer extracted 15 with diethyl ether- (3 x 100

m.) . The conbined organic | agyerg. were dried over Na2SO4, filtered and
evaporated to give a crude g#roguct, which was purified on a silica gel
colum .,eluting, first wt Do et hyl acetate in hexane and then wth
ethyl acetate. The titled cg

| The ester from Step F (0.250 g, 0.00052 mol) was
dissolved in ethanol (8 mL) and treated with 2N NaOH (4 mL).
The reaction was refluxed for thirty minutes. The reaction
| was cooled and water (20 mlL) was added to the solution. The
10 solution was then acidified using 1IN HCl to pH = 3 then
extracted With ethyl acetate. The organic layer was
concentrated to afford the desired carboxylic acid.

C2eHa3N304 (MW = 451.57); mass spectroscopy (MH') = 452.3.

| 5 - A ' Example 35
Compound 35

e



20 white solid. Mass (M# 422.5). Exanple 38: 25 Conpound 38 10 May 2005
WO 02/ 38513 PCT/USO /42928 199 O NN N Step A: Preparati®mmMagi2008t hyl

4- benzwvexyhByrate 0 5 To a solution of 4-benzyl oxybu%é({_' gmz@igq(SA 8 g,
0.282 nol) in nethanol (1.4 L), wgg, added sul furic aci é}o 2 rated,
1.4 nL) dropwise and it was stirred at room tenperature under nitrogen
overnight. The reaction m xture was concentrated on a rota-vapor, the
resi due was then 10 partitioned between ethyl acetate (700 nL) and
saturated sodi um bi carbonat-e aqueous sol ution (200 nL) The organic phase
was separeR et: Washewatien ®fine (2 x 100 nL), then dried over Na2SO4 and
filtered. Evaporation of solvent,gave the titled conpound as an oil that
was used in step B 15 withoud\ fuyfther p ication. Step B: Preparation of
0 k., H 20 A nmixture of netfy @ butyrate (58.7 g, 0.282 nol)
from Step A and hydrazine hydrate (56.4%gX 1.13 nol) in nethanol (300 nl)
at roomtenperature was stirred overnight. o-Fhe sol vent was evaporated and

the residue was partitioned .
A methanol solution (75 mL) of 3-{3-methoxyphenyl} -~

propionic acid (Aldrich, 10 g, 0.055 mol) was treated with a
5 catalytic amount of concentrated H,S0; and stirred at room
temperature overnight. The solvent was concentrated and the
residue was diluted with methylene chloride (150 mL). The
resulting solution was extracted with‘saturatéd aqueous
sodium bicarbonate (1X150 mL) followed by brine (1 X 150
10 ml), then dried over Na,;SO,. Upon evaporation of the
solvent, the desired methyl ester was obtained as a
colorless oil. CpHjy03 (MW = 194.23); mass spectroscopy
(ME*) = 195.1. |

15 Step B: Preparation of

o

The ester from Step A {5 g. 0.0257 mol) was dissolved
'in toluene (100 mL) and cooled to 0 °C. An excess-bf'DIBAL
(1M, 50 mL, 0.050 mol) was slowly added to the solution.
20 The reaction stirred for 1 hour. BAn aqueous solution of
Rochelle’'s salt (saturated) was added and the mixture was
~ stirred over the weekend. The resulting biphasic solution
was diluted with water and extracted with ethyl acetate.
The organic 1éyer was washéd with brine, dried over Na,SOq,
25 then concentrated. Purification by flash chromatography |
(gradient 4:1 to 3:1 hexanes:ethyl acetate) gave the desired
‘alcohol. l |



bet ween ethyl acetate (1 L) and water (100_n£) The organic 25 |l ayer was
washed water (3 x 100 nmL) and brine (2 x 100 nlL), 10 May 20D&tay\B0062/ 38553

PCT/ USO 09285200 dried over Na2SO4, filtered and concentrated to dryness
to give the titled conpound as a mhh%s crystal that was pee@isbigesiep C
Wi thout further purification. 5 Step C. Preparation of 0O HH 01-~-~N N

N,,~ HYO To a solution of the Step B product (58.7 g, 0.282 nol) in
THP (600nL), was added a solution of ethyl isocyanate 10 (Al drich, 26.8 ni,
0.338 no in_THE (300 nm.) dropwise and .the mxture was stirred at room

tenperaté%gpf r &heRe§AtioBvaforati on of sol vent gave the titled conpound
as an off- white powder that was used in step D without further
purification 15 Step D. Preparation of N ~-- 0 A suspension of the
Step C product (78.6 'g, 0. 282 i lution of KOH (19. 0 g, 0. 339,
nmol) in water (380 nmL) 20 (1. 2 eq of 6 ¥OH aqueous solution)', was

heated at 110 OC for 1 hour (as soon as thé6ytenperature is increased,
suspensi on c&ﬁgugg%gﬂdlﬁu that tine, TLC showed no starting nateri al
+ Prepared as described in Step B (5.5 g,

- 3 9] W V y

mol
) was added slowly to the solution. fThe reaction was

co ' 1f3] i
ncentrated. Purification by flash chromatography (d:1

10 h :
exanes:ethyl acetate) yielded the desired aldehyde

. Step D: Preparation of

o’

Th '
. € aldehyde (3.73 g, 0.023 mol) from Step ¢ was
combi i i | -
ned with triethyl phOSphonoacetate (Aldrich, 6.12 g

s

water sti [ i
and stirred overnight. Dioxane was added and the

was diluﬁed with hexanes and extracﬁed

| " The i
20 was concentrated. e e

N Purification by flash chromatography
hexanes:ethyl acetate) gave the desired olefin

Step E: Preparation of



remai ned and reaction was cooled to roomtenp6rature. Then, pH was

adj usted to pH=6-7 by addition of 1IN HCl, and 25 extracted ¢ MayRO0Et (3 X
500 nmL) . The conbined organic |ayers were dried over Na2SO4, filtered and
evapor at@ob/38853 gi ve the titled conpound as,white solid. Pé‘ﬂu%ﬁgzgﬂ% WO
02/ 38113 PCTIUSQO /42928 201 Step fg9 Preparation of NNN O

solution of the Step D product (.9.7 g, 0.00374 nol) in nethyl ethyl

ket one (400 nmL), was added 4-(tert- butyl)benzyl bromde (17.2 nL, 0.00935
nol) followed by potassium carbonate powder (25.8 g, 0.187 nol) The
resulting mxture was stirred at 80-85 RC under a dxying tube for 24 10
hours. The reaction m xture was cgoled to roomtenperature and then
partitioned between ethyl ace (300 nL) and NHACI saturated aqueous
solution (300 nL) . The aqeuesys |ayer as—extracted with ethyl acetate
(200 nL) and the conbined organic phase ed over Na-2SO4 and filtered.
Evaporation of 15 solvent gave a crtde N od ct, which was purified on a
silica gel colum eluting with 50% ethyl acetate in hexane to give the
titled conpound as colorless oil. 20 Step F°Preparation of NN Ho""J'| N
>=0 To a solriki 8Nedint BeoRl 8Rep BY QBUG! 9(402030 G033 s 2 Jy €t hanol

(100 m.) at_roomtenperature, palladium 10% o
in ethyl acetate and purged with nltrogen Upon the

addltlon_of 5% Pd/C (0.250 g), the solution was purged with
5 nitrogen then subjected to H; gas. The reaction was stirred

overnight. The SOl;thion was filtered through a pad of

celite. The solvent was concentrated to give the saturated

ester which was used without further purification.

10 _Step F: Preparation of

o
A methanol solution (60 mL:) of the ester from Step E
(2 5 g, 0.0105 mol) was treated with hydrazine hydrate (5.14
mL, 0.105 mol) and stirred for three days. The solvent was
15 ex}aporated. The resulting mixture was dissolved in ethyl
acetate and the solution was extracted with water then
- brine. The organic layer was concentrated to give the
desired acyl hydrizide. CjoH;eN20; (MW = 222.29): mass
spectroscopy (MH') = 223. |
20
Step G: Preparation of



10 May 2005 WO 02/ 385- 13 PCT/ USO|/42928 202 activated carbon (1.03" g) was
added. Mxture was stirred under hydrogen atnpsphere (bal jepa) Jdogs 3 hours:
and then filtered through a plug of celite. Evaporation of thé solvent
gave W@ oikdsked conpound as white solid that was 5 useﬁtf,gsﬁpgﬁsG wi t hout
further purification. Step G Pregaration of NN N ~- 0 To a solution of
tri phenyl phosphine (1.23 g, 4.68 mmol). 10 and i mdazole (0.32 g, 4.68
renol) in a 3:1 mxture of Et20- CH3CN (20 nmL) at 0 2C under nitrogen
atnosphere, iodine (1.19 g, 4.68 mml) was added in snall portions with
vigorous stirring. The resyltlhré]g m xture was_ war med at room t enperature

and stirred i P HhtrRs(2 of xehe ek Elcipidy) femAteind a

sol ut igon;0fq the ¢St ( ) xture of |
Et 20 CHB(CN ( rrLgS %fan%%%éie%%%oﬁdmgﬁt%% rn?;mﬁi Sa(%lqb&g% 13( 02?9 15 mn and !
at rog) afempozanyle FsvcdmateutEinch t henl oy ed dhitd t@151q HC1 (50 ,
niL). cﬂfe lequs. SIayer was extracted tvlv_:’.ce ith a 1:1 20 m xture of

Et 20- hexanes (jﬁi'bl HE) andr Che C5nDi el Drane ORI i edtver Na2sos and’
f|5terseaveamw@t¢m@{tzsﬁa@n&o Goxe tthe rdskel PO HEEL Which was purified

on a silica gel  column.eluting wifh 50% ethyl acetate in hexane to give
the tSFPERY FhicR aras) Farried st agtdy W}tlmtlstpaﬁwa"fl‘fhﬂar of 10 May 2005

purification. Ci16H25N305

Step H: Preparation of

°=<§1/WQ |

10 o

The acyl semicarbazide from Step G (2.95 g, 0.0096 mol)
was dissolved in methanol and treated with KOH (5.39 g,
0.0596 mol). The reaction was refluxed overnight. Upoh
15  cooling, water was added to the reaction mixture and the
- solution was then acidified using 1IN HCl1 to pH = 3. The
acidified layer was then extracted with ethyl ﬁcetate. The
organic 1ayer_was washed with brine, dried, and
'éoncentrated, Purification by flash chromatography (1 1
- 20 hexahes:ethyl acetate} gave the desired Néwprppyl
triazolinone. CigH23N30; (MW = 289.38); mass spectroscopy‘
(M) = 290.2, |

Step I: Preparation of



WO 02/ 38S53 PCT/ US01/ 42928 203 O r N >~0 To.a stirred slurry of zinc dust

(0.21 g, 3.22 mml ) in anhydrous THF (0.5 nlL) under nitrogeMagopsphere at

60 2C was added 1, 2 -dibronoethane (13.9 ~LL, 0. 16 mvl) . After 15 5

m nut egygod2/agsggor ous stirring, the slurry was all owed t gcgQRhs/4foss room

tenperature and chlorotrinmethyl sigshane (17.1 liL, 0.135 mml) was added.

M xture was stirred for 30 mnutes and then was reheated to 602C. Then, a

solution of the Step G product (0.23 g, 0.54 muol) in anhydrous THF (I i)

was 10 added dropwi se and mixture stirred for 30 m nutes. A solution of

tert-butyl 2-(4- bronDphenyIsquapyI) 2- nethyl propionate (0. 36 g, 1. 08

nmol) , Pd (dba) 2 (0.0155 g, 27 mmol ) and tri-o-tol yl phosphine (0.0164

g, 0.054 mmol) in anhydrous (I m) was added and the resulting

solution 15 maintained at GO or 2 h. Reaction was then cooled at room

tenperature and poured onto rated NHAC1 aqueous solution (20 nmL) . The

aqueous | ayer was extractediwith ethyl acetate (50 nL) and the organic

I ayer washed with saturatednNNHACL aqueous solution (2 x 10 nL) . The

conbi ned aqueous 20 phas S |xtract ed vvlet hyl acetate (50 nmL) and the
N7

conbi ned organi ¢ phase drie : piltered. Evaporation of
sol vent gave a crude product, which was Neriffied on a silica gel colum
eluting with 40% et hyl €tate in hexane to give the titled conpound as
colorless 25 oil. M5: m& (M- + 1): 552.4. 10 May 2005

The N4-propyl triazolinone from Step H (2.13 g, 0.0073

mol) was dissolved in DMF (75 mL) and treated with o-chloro-

5 p-xylene (1.54, 0.0110 mol) and powdeied.KQC03(5.09 g, 0.037
mol). The resulting mixture was stirred overnight at 67 °C.
The heating sburce was removed and ethyl acétate was added
to the reaction mixture. The organic layer was extracted
with water followed by brine, dried over WNa;S50; then

10 concentrated. Purification of the residue by flash
chromatography (2:1 hexanes:ethyl acetate) yielded the
desired N2-p-methyl benzyl triazolinone. CpgHyN3O» (MW =
393.53); mass spectroscopy (MH") = 394.3. '

15 “Step J: Preparation of

'~ The N2-p-methyl benzyl triazolinone from Step I (1.96
g, 0.005 mol) was dissolved in methylene chloride (30 mL)



WO 021385i 3 PCT/USOI /42928 204 Step Preparation of 0 HO-N N The Step |
product (180 ng) was treated a Mxture of triflouroaceti ciaag 2008

di Cnl oronet hane (10 nL, 50% V/v) 5 with stirring for' 3 h. The solvent was
remove¥OdR383 ot ary evaporator and the residue dried umggrussigimzsacuum to
give the titled conmpound. Exanpl 89839 10 Conpound 39
2-(4-13-1:1-14-tert-Butyl benzyl) - 4-net hvl - 5- 0x6- 4, 5-di hydro o .
IH[1,2,4)triazol-3-yi. lpropyl)phenoLcy)-2-nmethyl -3- phenyl pr22ionic acid
0O HONN (r)r~j, N 15 Step A Preparation of 4-(4-Hydroxyphenyl)butyric

iilcl(?l h%/}ycf?{)%éﬁ)ﬁ%%;% &Jtz?‘rz'a?éﬂg( i:'ﬂg%; séa%%g%u;ae f Hey%%é‘i"%ﬁehyﬂrate

(25. 4 gRi @254 odIBBIN (0.942 ml, 0.010 mol) in methylene chloride
(10 mL). After stirring for about one hour, two additiomal
equivalents of BBr; was added. The reaction ﬁixture was

5 cooled to 0 °C and quenched by the dropwise addition of

methanol/methylene chloride. The solvent was concentrated to
give the desired phenol which was used without further
purification. Cy3HzsN30; (MW = 379.51); mass spectroscopy
(MH') = 380.3. ' |

10

Step K: Preparation of

=1 : .
o fﬁ”v

The phenol from Step J (1.75 g: 0.0046 m&l) was

dissolved in ethanol {absoiuteh 20 ﬁL) and treated with

15 ethyl 2~bromoisobutyrate (4.74 mL,, 0.032 mol), powdéred
K,CO3 (1.90 g, 0.014 mol}, and MgSO;. The reaction was
stirred overnight at 77 °C. Upon cooling, the reaction
mixture was filtered and the filtrafe was concentrated. The
resulting residue was diluted with ethyl acetate and

20 extracted with water followed by brine. The organic layer
was concentrated to dryness. Purification by flashed
chromatography (1:1 hexanes:ethyl acetate) gave the ester
as a colorless oil. CasH3sN30; (MW = 493.65); ﬁass
spectroscopy (MH') = 494.3.

25 ‘ '



10 May 2005 WD 02/38'.)53 PCT/USQ /42928 205 nethanol (64 nlL) was heated
under reflux: for an hour. It was then cooled down to rootoMappedst ure and
stirred overnight. The solvent was evaporated and the residue was
parti twonedsfaet ween et hyl acetate (100 nL) and water (R@PubsfddsThe organic
| ayer was dried over Na2SQ4, filtesed and concentrated to dryness to give
the titled conmpound as a white crystal' (3.30 g, 679 . 400 MHz 1H NMWR
(DI\/BOd')_8 9. 10 (s, 1H), 8.89 (s, IH , 6.93 (d, J =8.8 Hz, 2H) , 6.63
(d j 8.8 Hz, 2H), 3.32 (s, 2H), 2.40 (t, J =7.6 Hz, 2H), 1.97 10 (t, J
= ,_ 2H), 1.71-1. 67 2H); Mass (MH) 193.27. Step B: Preparation
of FK§W$R+ TJPW@Rﬁﬂ?q4qﬂ'£% O To a solution of the Step A product (3.49
g, 0.0180 nol) in THF (900 nL), was added nethyl isocyanate (Al drich, 1.17
m., 0.0198 nol) dropwi se and the m xture was stirred at roomtenperature
for an hour. Evaporation of solvent gave 20 the, titled conmpound as an
off-white powder (3.2 g, 728 Mass (MH) = 250.30. Step C. Preparation
of 5-[3-(4-hydroxyphenyl)j | -4- methyl-2, 4-dihydro- [1, 2, 4
].triazol-3 -one HOH N

o=<:“‘," |
Baaa iy

The ethyl ester from Step K (L g, 0.002 mol) was

5 dissolved in ethanol (24 mL) and treated with 2N NaOH (12
"mL). The reaction was refluxed for one hour. The reaction

was_cooled and water (25 ml) was added to the solution. The
solution was then acidified using 1IN HCLl to pH = 3 then
gxtracted with ethyl acetate. The organic layer was

10 concentrated to afford thé desired carboxylic. acid as a
colorless o0il. Ca7H3sN304 (MW = 465.6); mass spectroscopy
(MH") = 466.7.

5 . Example 36
' Compound 36

N
N/

'\’>-

Step A: Preparation of



O N 25 To a solution of the Step B product (3.21 g, 0.0128 nol) in

met hanol (64 nlL), was added potassium hydroxide in one pot®May 2006. 8 g,
0.181 nmol) . The reaction mxture was 10 May 2005 WD 02~38153

PCTI USO / 42928 206 heated at 70 OC for 36 hours. The residue was'

conceMt? %¥F3 under reduced pr essyre and di ssol ved in VRV EIH8Y ) . The
aqueous solution was acidified to'PH = 2 by concentrated HC, resulting in
product precipitation. The heterogeneous 5 m xture was stirred for 18h, and
t he product was collected by filtration, yielding the'titled conpound as
aln off-white solid (4.5 g, in excess of theoretical yield). 400 Mz 1H

NVR (DVBO d6) 5 11.37(s.~1Hun 6.97 (d =8 0 Hz, 2H) 6.65 (d, J = 8.4

Hz, 2H), 3.01 (s, 3 50 (t\y3~= 7/6 Hg—ot0. 2H), 2.42 (t, J = 7.6 H,

2H), 1.80-1.77 ( I\/B%\ M H A 21, = 232.29. step b: .
er

Preparation of 2-(4-tert-Butylben' zyl)-5-(3-[4-(4- tbut yl benzyl oxy) -
phenyl ] propyl | -4-nmethyl-2,4 15 di hydro[ 1, 2,4]tri az®l - 3- one g-N N To a
solution of the Step C producty (1.00 g, 4.3 mmol) 20 in DM (21.2 nL), was
added 4-t-butyl benzyl bromde {(3.86 g, 17 mmol) followed by potassium

carbonate malehdoP2(D.122, 0T®HI0 HdE) M ptepLra@sast id rechmils t2aunder

MO P el i e 138 ) “na P eA S et Sl 4
bromobutyrate (Aldrich, 1.4 g, 0.0072 mol), powdered potassium

15 carbonaté (Aldrich, 3.3 g, 0.0240 mol) and small amount of

magnesium sulfate. The resulting mixture was stirred and
heated to 65° ¢ for 18 hrs. The resulting reaction mixture was’
added slowly to HC1 (1IN, 100 mL) and extracted with ether (3X).
the ether layers wefe combined, washed with water and dried

10 over sodium sulfate. Evaporation of the solvent gave the crude
product. Purification by flash chromatography (1:1

hexanes:ethyl acetate) gave the desired ethyl ester as a clear

oil.

15 Step B: Preparation of ' é

_ The ethyl ester from Step 2 (0.1 g, 0.00QZ mol) was

20 dissolved in methénol (2 mL) and tréated with an aqueous
solution_of lithium hydroxide {(0.01 g, 0.0004 h@l) in water (2
mL). The resulting mixture was heated to 50 % for 2 hrs.,
then stirred at room temperature overnight. The reaction
mixture was added to water and acidified with aqueous HC1

25 (conc.) to a pH of 3 and extracted with ethyl acetate (2X).

These two layers were chbined, washed with brine and dried




ethyl acetate (20 nL) and water (20 nL). The 6rgani c phase 25 was dried
over Na2S04 and filtered. Evaporation of solvent gave a ctlbeyzf8duct,
which was purified on a silica gel colum eluting with 20% ethyl acetate

i n hexspaigssgi ve the titled conmpound as col orl ess oipcY/iisdciazeges 59% . 400
MHz 3-H 10 May 2005 WO 02/38553 P®&T[ USO /42928 207 NMR (CDCl13) 7. 4 2 -
7. 26 (m 84 , 7. 06 (d, J =8. 8 HZ, 2H , 6.90 (d, J 8.8 Hz, 2H),
5.00 (s, 2H), 4.89 (s, 2H), 3.15 (s, 3H , 2. 63 (t, j =7. 2 Hz, 2H) , 2.
46 (t, J =7. 6 H, 2H) , 1.95 (quintet, J 7.6 Hz, 2H); 1.29 (m 18H);
g??i_g%gg?%ﬁgggﬁghgg}fg §F3_ agrggfégﬁ Oﬂagfevaporated to give the

hydr oxgebenydl) paoBykil fic nBE D! a2, 4ndbhydr ocfsh, Avsél t (imazel 487 . ne; 10 HO N-N
N k To a solution of the Step D product (1. 12 g, 2. 1 nmol) in EtOH (21
) weB2&8deaesss Parery 2 Miy) %uﬁﬁéiqrydrogen 15 bal l oon. The reaction was
stirred for 18 h. After filtering away the catalyst on celite, the
filtrate was concentrated to produce the titled conmpound as a white solid
"(® 746 ng, 92% . 400 Mz 1H NVRxe@DL&3378 7.33 (d, J= 8.4 Hz, 2H), 7.28
(d, 8.4 Hz, 2H), 8 6.99 (d, J =8.4 ng 2H) , 6.74 (d, J = 8.4 Hz, 2H)
4.89 (s, 2H) , 3.15 (s, 3H , LWOHES 3270: 7.6 Hz, 2H), 2.46 (t, J = 7.2

Hz, 2H), 1.97-

HO - N-N
| I N>=o

)

- Step A: Preparation of methyl 4-(4-iodophenyl)-butyrate
AOUS|
O/

To a solution of 4—(b—iodophenyl)—butyric acid (45.0 g,

10

0.155 mol) in methanol (1.3 L), was added sulfuric acid
(concentrated, 8.4 mL) dropwise and it was stirred at room
15 temperature under nitrogen for 3 hours. The xeaction
‘mixture was concentrated on a rota-vapor, the residue was
“then partitioned between ethyl acetate (700 mL) and.
saturated sodium bicarbonate agueous solution (500mL). The
organic phase was sepérated, washed with brine (2x200 mL),
20  then dried over Nay804 and filtered. Evaporation of solvent
~ gave the titled compound as an oil that was used in step B

without further purification.

Step B: Preparation of
"~ 25



1.92 (m 2H); 1.28 (s, 9H); Mass (MrH+) 380.26. 10 May 2005 WD 02138_553
PCT/ USO / 42928 208 Step F.- Preparation of 10-May 2005

2- (4- [\3¢ hkmgﬁ tert-Bu:tyl benzyl)-4- _ '

met hy | " 82836 5-dihydro-lF#[l,Z,ﬁ%%riazol-B-. yl1) pr opF T EHERB%) pr opi oni ¢
acid ethyl ester 0O NN 0~1 >=0 To a solution of the Step E product
(0.74 6 g, .97 nmmol) in DVF (7.9 nL) was added et hyl bronopropi onate
(0.713 g, 3.94 nmmol) followed by powdered potassium carbonate (1.36 g,
9.85 nmmol ) The reaction was stirred at rt overnight, then diluted with
ethyl acetate (2-0 nlL) and W d wth 10 water (10 mL). The aqueous |ayer
was back-extracted with eth £20 m.), then the conbi ned organics
were dried over Na2SO4 and coge NT%b product was purified by

col utm chr omat ogr aphy (90 9 Si 02, 50@6ethy| acetate in hexane to 100%
ethyl acetate). pr OV|d|ng t he ethyl ester as 15 an oi.l (0.754g, 80% . 400
mHz | H NVR ( uye gofy mathyl 4 M9¢ﬁph§$¥1)7bQBYFéteJ(478049HE 2H)

7. 04 (e, ( 9 (s 4 70 (q,
J Gj 15]5 _ml-(|)§l)4 fizom Mp Z§ Jl’% }%Edr]azﬁjrge %ﬁri\g@ %Eé 329620 %17')‘5

7.6 Hznolz)H)m 211621516(1101 J(2:DCV ) Hzt 2H)om 1t Srip&batguenwas, siflE:r:édZ Hz 2H)

1. gO (éj\’ef!ﬂlgl’ﬁ: Hzl"he s'?glvenzcs wals 2e3va(porate|_<g ar'l@s hé re ::.é'ilgg vz\raslo Miy 2005

partitioned between ethyl acetate {500mL} and water (100

mL} . The organic layer was washed water (3x100 mL) and

brine (2x100 mL), dried over Na,S0,;, filtered and

concentrated to dryness to give the titled compound as a
10 white crystal that was _used in step C without further

purification.

Step C: Preparation of

| ,

@\/\/’OLN'H\H/H\/'

- . .. H [l

To a solution of the Step B product (47. d g, 0.155 mol)

1n THF {(500mL}, was added a solutlon of ethyl isocyanate
(Aldrich, 14.7 mL, 0.186 mol) in THF (200 mL) dropw:Lse and
the mlxture was stirred at room temperature for an hour

20 Evaporation of solvent gave the titled compound as an off-

white powder that was used in step D without further

purification.
Step D: Preparation of

4 ‘

25



WD 02/38i .53 PCTfUSQO /42928 209 Step G Preparation of
2-(4-{3-fl-(4-tert-Butyl benzyl) - 4- 10-May 2005

nmet hyl - 5- oxa- 4, 5-di hydro-1H[1, 2,4] triazol - 3- ’

yl - | prwpybpgfagnoxy) - 2- met hyl - 3- phenyl - propi oni ¢ aci d gidywlsgi/sd2er N 011
rC--~ >N _ O 5 A mgnetically s#7irred solution of the Step F product
(0-752 g, 1.6 mol) in TRF (12 nL) was cooled to -78 OC wunder nitrogen.
LHVDS (IMsolution in THF, 1.96 nL) was added dropw se via syringe,

fol |l owed by-syringe addition of 10 a m xture of benzyl brom de (0.992 g,
5.8 innol) and tefrabput amoni um i odi de_ (57 , 0.15 mmol) .. The

| 5
reaction procd T“b?n{‘ﬁf dthe 7Atens C Tty Sr & 23°6cmeddd finally

for | hiatméthaddle [ERAGHHON, WASs GUANED G M 44X und A MHRhGdAGUE QS anmDni um
chloride, and ethyl acetate was 15 added. Layers were separated, and the

or ganiophee Whk- 5 véished W tobl i ndlheal et tovay TNa2S®4 wiglsen concent r at ed.
The ifie col um_chr.omat ogr aph 50 9 Sj02 50% et hyl
H{‘%yn% J@Sg 4B ffﬁfo%ofggﬁ?y rsace%ig FOTRt 280 QoXuIQ\?hvéra 1%6?1‘1

acetate’l exane to €) “praoviding Bt ester as an
0i b (Oedidbrtatd¥n =060 ddzvagdNM e G B)e ab Iteh. Pariitided 6.99 (d,
J =8.,8 H, 2H), ,.6.75 (d’JG:B'BHZ' 2H), 4.88 (s, 2H), 4.12 (q, J =
7.2 HRewIgen et qeetate ol Q) ARA watgy (P00 M2 ,gagdurherty) 314 (s,
3H) . 2k (dyers Twdrd $¥parifed 2- Ak dquebuk Adfer s extrIrbdl (M 2H),
1.34 (s, 3H), 1-27-1.20 (m 12H); Mass

with ethyl acetate (2 x 200 mL). The combined organic

layers was dried over Na;80; and filtered. Evaporation of

10 .solvent gave the titled compound as a white solid.

Step E: Preparation of

15
To a solution of the Step D product (2.05 g, 0.00574
Vr‘nol) in methyl ethyl ketone (60 mL), was added 4- (tert-
butyl)benzyl bromide (1.93 mL, 0.00861 mol) followed by
potassium éaﬁbonate powder (4.75 g, 0.0344 mol).The
20 resulting mixture was stirred under reflux under a drying
tube for 24 hours. The reaction mixture was cooled to room
. temperature and then partitioned between ethyl acetate (100
mL) and NH,Cl saturated aqueous solution {100 mL). The
agueous 1ayer was extract:ed'with_ ethjrl acete (100 mL) and
25 the combined organic phase dried over Na;S0, and filtered.
Evaporation of solvent gave a crude product, which was

purified on a silica gel column eluting with 50% ét_hyl



25 (MtH ) 570. 3, (N+NH4') 587.3. 10 May 2005 WO 02/ 38553 PCT/ USO / 42928
210 Step H Preparation of 2-(4-f3-[I-(4- tert Butyl benzyl10-May 2005

met hyly, 4, 5-di hydro-I1H[1, 2, 41~triazol -
yI)propyI pﬁenoxy) 2-met hyl - 3- pheRy{ - pr opi on| c acid HO ST{\lﬂSIQIm%\ImS A

magnetically stirred solution of the Step G product (0-073 g, 0.13 muol) in
EtOH (1-3 nL) was trea~ted with NaOH (SM aqueous solution, 0.128 nl)

and' heated at reflux for 18h. The reaction m xture was acidified to pH = |
using 1M HCl, and' cooled to rt. Ethyl acetatewas added (10 ni), 10 | ayers
wer e skparatedin anexdbe bousoos phasel wesd baohpowxd rast edlexriksBt OAc Q x 10
m) . (~o:[_‘rbi ned organi c phases were dried over Na2SO4, and concentrated to
provi he product as a tacky solid (0.054 g, 779 . Mass (MW 542, 2,
(MH) 540.2. 15 Exanple 40, Conpound 40 10 May 2005 WD 02/ 385, 13

PCT/ USQl / 42928 211

2 (4- {3ter-Y4- t F¥eBUgtriemmgs ) - 4- et hyl - 5- oxo- 4, 5- di hydr o-

| H[ 1,2, 4] triazol -3-yl | propyl) phenoxy) - 3- (4-fl uorophenyl ) - 2-

met hyl propi onic acid ethyl ester 0 0O A HONNTroO

nN—-N
)

- To a solution of the Step E product (2-'4 g, 0.0048 mol)
in benzene (5 mL) at room temperature, a solution of KOH
- 10 (5.35 g, 0.0953 mol) in water (8.9 mL), chloroform (19.2 mL)
and Pd{Ph3P).Cl; (0.34 g, 0.00048 mol) were added and mixture
stirred for 24 hours. Then,.mixturé was diluted with diethyl
ether (20 mL) and pH adjusted to pH=1-2 by addition qf_lN
HCl. Layers were separated and the aqueous layer extracted
15 with diethyl ether (3 x 100 mL). The combined organic layers
| were dried over Na;S0;, filtered and evaporated to give a
crude product, which was purified on a silica gel column
. eluting, first with 70% ethyl acetate in hexane and then
with ethyl acetate. The titled compound was obtained aé

20 white solid. Mass (MH+ = 422.5).

Example 38: _
25 - “ _ - Compound 38 ‘ .




N~- 0 F5 Step A: Preparation of 2-(4-(3-[|-(4-tert-Butyl benzyl)-4-

nmet hyl - 5- oxo- 4, 5-di hydro-1H[1, 2,4]tri azol - 3- 10 May 2005

yl j propyl ) phenoxy) - 3- (4-fl uorophenyl ) -2-netl ~yl propionic acid ethyl ester
----0Wo 0238353 NN N 10 F A magnetically stirred sol wdramsoof292be
2-(4-13-[1-(4- ~ert-buty3-benzyl)®a- net hyl - 5- oxo- 4, 5-di-hydro-1 H |
[1,2,4]triazol-3-yllpropyl)phenoxy)propionic acid ethyl ester (Exanple 1,

step F)(0.119 g, 0.25 mol) in THF (1.7 15 nlL) was cooled to -78 *C under
nitrogen. LHVDS (IMsolution in THF, 0.31 nL) was added dropw se via

syringe, followed by syringe addition of a m xture of 4-fl uorobenzyl

bromde (0.173 g, 0.91 mmol ), and tetrabuty¥mfni umiodide (10 ng, O.

03 mol ) . The reacti ofp proceeded for | hza 8 €C, then 20 for 4h at -20
"C, and finally forgb he reaq@nbn was quenched with saturated
aqueous ammoni um chl ori .y POOS:0 WO 02/ 38553 PCT/ USO ] 42928 212

ethyl acetate was added. Laye S v-r- separated, and the organic phase was
washed with brine, dried over Na2SO4, tfen concentrated. The product was
purified by colum chromat ography (30°9 Si 02, 50% ethyl acetate in hexane)

S prodtda:t te-plhwl-ient 8F AstBP104lbelz09bxgbudo¥hte400 Mz
Qo
O\/\)'LO/

5 . To a solution of 4-benzyloxybutyric acid (54.8 g, 0.282
mol} in methancl (1.4 L), was added sulfuric acid
(concentrated, 1.4 ml:)) dropwise and it was stirred at room
temperature under nitrogen overnight. The reaction mixture
was concentrated on a rota-vapor, the regidue was then

10 partitioned between ethyl acetate (700 mL) and saturated
sodium bicarbonate aqueous solution (200 mL). The organic
phase was separated, WaShed with brine (2 x 100 mL), then
dried over Na;SO; and filtered. Evaporation of solvent gave
the titled compound as an oil that was used in step B

15 without further purification.

_ étep B: Preparation of
O\_/\/U\N’NH2
H .
20 © A .mixture of methyl 4—benzyloxybutyrate {(58.7 g, 0.282

mol) from Step A and hydrazine hydrate (56.4 g, 1.13 mol) ‘in
- methanol (300 mL) at room temperatufe was stirred overnight.
The solvent was evaporated and the residue was partitioned
_ between ethyl acetate (1 L} and water (100 mL). The organic
| 25 - layer was_wéshed water (3 x 100 mL) and brine (2 x 106 mL) ,



"H NVMR (CDC13) 8 7.34-7.22 (m 8H) , 7 - 00 (d, LT 8.4 Hz, 2H), 6.74 (d, J
= 8.4 Hz, 2H), 4.88 (s, 2H), 4.20 (q, J = 7.2 Hz, 2H), 3.28Mad20d5= 14.0
Hz, 2H), 3.14 (s, 3H), 3.12 (d, J 14.0 Hz, 2H), 2.61 (t, j 7.6 Hz, 2H)
2.44 | =<4.2 Hz, 10 2H), 1.95-1.91 (m 2H), 1.28-1 H. Step B
Prepa?g?ﬁgﬁﬁ3 2-(4-{3-[I-(4-tert-Butyl benzyl) - 4- ngnﬁghn&&

nmet hyl - 5- oxo-4, 5-di hydro-1H[1, 2, 4]triazol -37Yl] propyl | -

phenoxy) - 3- (4-f | uor ophenyl ) - 2-net hyl propionic acid 0 HOc/i N~ _ 0 15 F
A magnetically stirred solution of the Step A product 54 ng, 0.0.9 mol)
in EtOH (0.9 M) was treated with NaOH . (5M aqueous solution, 0.091 ni)
and hedrked avverfNapS04f ofiltgredlaad eactdemt raiteiune \Wasnasisdithi ed to pH =

| using, 1M 20 HCl,. and cooled.to rt. Ethyl acetate was added 0o, m),
Iayer§§ﬁﬁ$éé%%;gﬁ%&% ,CHRCERE dfuBol lEéaEEYﬁE§ bERRE Eﬁ?r%ﬁéédlﬂﬁth Et GAC
(3 X léeeh)c weDphbuxedi@F €R8F Cohagesat8he dried over Na2S04, and
concentrated to provide the product as a tacky solid (0.029 g, 57%. 400

Mtz 1H NVR 25 (DMSO-d) 8 7.15 (d, J = 8.0 Hz, 2H), 7.26 (d, J 8.4 Hz, 2H),
7.44 (d, J 8.0 Hz, 2H), 7.09 .(d, J 8.4 Hz, 2H), 7.05 (d, | 8.4 Hz, 2H),
6.72 (d, J 8.4 Hz, 2H), 4.76 (S 10 May 2005 WD 02/38,53 PCTI USOl / 42928
213 2Mjte. M8 (Pradraia3-@E45 (m 4H), 1.82-1.78 (m 2H), 1.25- (s, 3H)
, 1.22 (s, 9H) ; Mass (MrH) 560.3, (MH) '

To a solution.of the Step B product (58.7 g, 0.282 mol)

in THF (600mL), was added a solution of ethyl isocyanate

10 (Aldrich, 26.8 ml, 0.338 mol) in THF (300 mL) dropwise and
- the mixture was stirred at room temperature: for an hour.
;Evaporation of solvent gave the titled compouﬁd as an off-
white powder that was used in step D without further
purification.

15 ' -
'Step D: Preparation of ‘

H

Aoty
.0 fN/Eo
)
‘ A suspension of the Step C product (78.6 g, 0.282 mol)
in a solution of KOH (19.0 g, 0.339' mol) in water (380 ﬁL)
‘20 (1.2 eq of 5% KOH aqueous solution). was heated at 110 °C for
1 hour (as soon as thé temperature is increased, suspension
disappear) . At that timé, TLC showed no starting material
remained and reaction was cooled to room température. Then,
PH was adjusted to pH£6—7 by addition of 1IN HCl, and i
25  extracted with AcOEt (3 x 500 mL). The combined organic
layers were dried over Na;S04, filtered and evaporated to

give the titled compound as white solid.



558.3. 5 Exanple 41 Conpound 41

2-Met hyl -"-(4-(3-[4-nmet hyl -5-o0xo0-1-(3-trifluoronethyl 10 May 2005
benzyl)-4,5-di hydro-1H[1,2,4]triazol-3-ylj-propyll-

phenox‘%y)o-‘&?!’ﬁ??ény| -propionic acid 10 CF 0110 ,~~N-N r- PUT/B§03/429280 Step A:
Preparati on of 4-Methyl -2-(3-trif|ﬂ'6rorret hyl -
benzyl)-5-fl-[4-(3-trifluoronethyl-benzyl oxy)-phenyl |- 15

propyl)-2,4-di hydro-[1,2,4]triazol-3-one CF 3 0 Nr-6 CF-NO N To a
solution of 5-[3-(4-hydroxyphenyl)propyll-4-

met hyl -2, 4-di hydro-[1, 2,4]tri azol -3-one (Exanple 1, step © ,(0.350 g,
1.50 mmol ) in DVF, (5 nL), was added 3 20 trifl uorobenzyl brom de (1.03 g,
4.29 nPbeP Eol | oRedrbyatponassi um car bonate powder (0.74 g, 5.35 mmol). The
m xture was stirred at rt under nitrogen overnight. The reaction mxture
was partitioned between ethyl acetate (20 s water (20 nL). The
organi ¢ phase was dried Over MySO4 and A8 5\ PCT/ US011441 WO 02/ 38553

214 filtered. Evaporat i@sol vent ,\gag/: a-crude product,
! 0]
O\/\)\)N

._5 To'a solution of the Step.D product (9.7 g, 0.00374
mol} in methyl ethyl ketone (400 mL), was added 4- {tert-
butyl)benzyl bromide (17.2 mL, 0.00935 mol) followed by
potassium carbonate_powder {25.8 g, 0.187 mol) .The resulting
mixture was stirred at 80-85 2C under a drying tube for 24

10 hours. The reéction mixture was cooled to rﬁom temperature
and then partitioned between ethyl acetate (300 mL) and
NH4Cl saturated agueous solution (300 mL)}. The aqueous layer
was extracted with ethyl acetate (200 mlL) and the combined

| organic phase dried over Na,S0; and filtered. Evaporation of

" 1s solvent gavé a crude product, which was purified on a silica

gel column eluting with 50% ethyl acetate in hexane to give

_the titied compound as colorless oil.

20 Step F: Preparation of

~O <

Ho\/\/.'h’l::ko
/)

To a solution of.the Step E product (4.259; 0.0103 mol)
25 in ethanol (100 mL) at room temperature, palladium, 10% on



which was purified on a silica gel colum (125 nL SiQ2) ell-Iting wth 50%
Et oAc/ hexanes to give the titled conpound as colorless oi10-May@w859, 82% .

400 MHz 1H N14R (CDC13) 5 7.70 (s, 1H) , 7.63-7.42 (m 77H) , 7. 08 (d, J =
8 .4 H¥OG34353 6.89 (d, J =8 .4 Hz, 2H) , 5.09 (s, 2MT/AUSURMRNE2H) , 3.18
2H), 2.48 (t, 1 7.6 Hz, 2H), (s, A , 2.64 (t, i = 7.2 Hz, 1. 97 (quintet,

J=7. 6 Hz, 2H) ; Mass (MtH+) = 550.3. 10 Step B: Preparation of

5-[ 3- (4- Hydr oxy- phenyl ) - propyl | - 4- :

met hyl - 2-(3-trifluoromethyl -benzyl)-2,4-di hydro- [1,2,4]triazol-3-one CF3

N x~' | uti f, .t tep A duct _(.0-: 67 1.22 15 |
et on (B5EerReas, thulin uay 85 B (S B it TR e "
react i ondeashygtiroged hemoiBhreAf(ban1obin)t domgamy: ddharidlanst on celite,

the filtrate gas concentrated to produce the titled c on%ound (oil, 0.29
91 60%41tRKkeS thrAuph=azgiug ofpcelifec Evpapaaddionn off the

2- Met hyba Jehid- GAvkeA LR BY k12000 i i
(3-trif|uorone?hyl-benzy%)-4,5-3?%?8?3—Fﬁ-ﬁ%}fﬁ4fpﬁ%§uﬁh§§-Was

yl P- prepetl iphéniery - pispooti Cuatcharepayl fdstsariob0 May 2005 PCT/ USO / 42928
WD 02138553 21-, CF3 0 ~N :

-Step G: Preparation of

To a solution of triphenylphosphine (1:23'g, 4.68 mmol)
10 and imidazole {0.32 g, 4.68 mmol) in a 3:1 mixture of Et,0-
CH;CN (20 mL) at 0 ®C under nitrogen atmosphere, iodine
(1.19 g, 4.68 mmol) was added in small portions with
vigorous stirring. The resulting mixture was warmed at room
, temperature‘and stirred for 30 minutes. Then, mixture was
15 cooled to 02C and a solution of the Step F product (1.35 g,
4.25 mmol) in a 1:1 mixture of Et,0-CH;CN (5 mﬂ) was added.
Reaction was stirred at 0 °C for 15 min and at room
temperature for 30 minutes and‘then poured onto O.SN'HCl {50
mL} . The agueous layer was extracted twice with a 1:1
20 mixture of Et;0-hexanes (100 mL) and the combined organic
phase dried over Na;S80, and filtered. Evéporation of solvent
- gave a crude product, which was purified on. a silica gel
column. eluting with 50% ethyl acetaﬁe in hexane to giverthe
titied compound as yellow 0il.
a5
' Step H: Preparation of



|

N >~~0 0 To a solution of the Step B product (0-29 g, 0-74 mol) in DIVF

(3 nm) was added et hyl bronopropionate (0.27 g, 5 1.47 mmtdMa@2095 n.)

fol |l oned by powdered potassium carbonate (0.51 g, 3.7 nmmol ). The reaction
was stWOri@ggsds rt  overnight, then diluted with ethyl BCRUStI&2¢280 nl) and
washed with water (10 nL). The aqdBous | ayer was back- extracted with ethyl
acetate (20 nL), then the conbined 10 organics were dried over MgSO4 and
concentrated. The product was purified by col unm chromatography (100 niL
Si02, 50%ethyl acetate in hexane to 100% et hyl acetate) providing the

ethyl ester as an oiI (0.754g, 80% . 400 MHz 'FI (CDC13) 8 7.57 (s,
1H), 7.51-7.49 (m 42(d LT = 8.0 15 , - 7. 02 (d, J =8. 6
4Hz, 2H) / , 2d), 4.66 (q, J = 7.2 Hz,

Hz, 2H) , 6. 7
2H) , |A_P19(q, J-(7j>l\

15 (sN~- , 2-60 (t, J =7.6 Hz, 2H),
2.44 (t, J = 7.2 H, H),l i =0 = 7.6 Hz, 2H , 1. 58 (d, J
6.8 Hz, 3H), 1.22 (t, j = 7.2- H) ; s (MtW = 492.1. 20 Step D
Preparation 2-Methyl-2-(4-{3-[4- rrethyl xo- 1 - (3-
trifluordnethyl-benzyl)-4,5-di hydro- IH-[l 2,4]triazol-3-yll-

propyl I - phermw)stsizpdmw}w@piccfnizdn&cﬂdxsei hyd . ZHstegr 31.Q2Vaynod)05n WO

021385D PCTf USQ / 429 8 216 CF 3 0 QNN
anhydrous THF .5 mL} under nitrogen atmosphere at 60 =2C

was added 1,2-dibromoethane (13.9 ML, 0.16 mmol). After 15

5 minutes of vigorous stirring, the slurry was allowed to cool
to room temperature and chlorotrimethylsilane {17.1 uL,
0.135 mmol) was added. Mixture was stirred for 30 minutes
and then was reheated to 602C. Then, a solution of the Step
G product (0.23 g, 0.54 mmol) in anhydrous THF (1 mL) was

10 radded dropwise and mixture stirred for 30 minutes. A -
solution of tert-butyl 2-(4-bromophenylsulfanyl)-2-
methylpropionate (0.36 g, 1.08 mmol), Pd(dba)s (0.0155 g,
0.027 mmol) and tri-o-tolylphosphine (0.0164 g; 0.054 mmol)
in anhydrous THF (1 mL) was added and the resulting solution

15 maintained at 60 eC for 2 h. Reaction was then cooled at
room temperature and poured onto saturated NHyCl agqueous
solution (20 mL). The aqueous layer was extracted with ethyl
acetate (SQ ml:) and the organid layer washed with saturated
NH,Cl aqueous solution (2 x 10 mL). The combined agqueous

20 phase was extracted with ethyl acetate (50 mL) and the
combined organic phase dried over N82804land filtered.

- Evaporation of solvent gave a crude product, _whlch was

purified on a 5111ca gel column elutlng with 40% ethyl
acetate in hexane to give the titled compound as colorless

25 o0il. MS: m/z (M" + 1): 552.4.



A magnetically stirred solution of the part C product (0.22 9, 0.45 mmol)
in THF (2.8 ML) was cooled to -78 OC wunder nitrogen. LHVD® Ma2e0bution in
THF, 0. 56:gna)3geeys S5 added dropw se via syringe, followed by syringe
addition of a mxture of benzyl broghde (0.27 g, 1.6 moPT/ARGA2028t r abut v
ammoni um i odi de (16 ng, 0.045 mmol) reaction proceeded for 1 h at -78
"C, then for 4 h at -20 'C, and finally for 1 h at rt. The reaction was
guenched 10 with saturated aqueous anmoni um chl oride, and ethyl acetate

was added. Layers were separated, and the organic phase was washed with
brine, dPted dver Ra@B&4attibanogoncentrated. The product. was, purified by
col um chromat ography (100 M. Si 02, 15% Et OAc/ hexanes ;to 70%

Et OAc/ hexanes) providing the ethyl 15 ester as oily (23 ngy, 9% . 400 MHz
"H NWR (gDC13) 7-34- (m ®H), 7.00 (d, j = 8. , 6.74 (0, J 8.4 Hz,
2H), 4.97 . (s, 2H), 4. 8 .2 Hz, 2HY, ., J 14. 0 Hz, 2H) ,
3.14 (s, 3H , 3.12 ( JAl4 ﬁ, 61 (t, J =7.6 Hz, 2H)

2.44 (t, J = 7.6 Hz, ZFD , 1. OBRITE , 1.38 (s, 3H), 1.28 (s,
3H), 1.21 (t, J = 7.2 Hz, 3H); MBsS (N%FH) = 582.4; (M:NH4+) = 599.4. Step
E: Preparation of 2- N@thyl 2- (4-{3-[4-inethyl - 5- oxo-1 -

(3- trifluoro y&e Denzy d|h dro-1H[1,2,4]triazol-3- 25

ylj-propyll - e&no‘l‘)S(y?Ig & iﬁeﬁﬂﬁu‘b’? orS 8Ri @%ci waz0 tvept2d0s Mk 03138973

PCT/ usowmzfazaamc@%ﬁ Qc@d dhd H@ilnloromethane

5 with stirring for 3 h.

(10 mL, 50% v/v)
‘The solvent was removed on a rotary
evaporator and the residue dried under high vacuum to give
the titled compound.

Example 39

10  Compound 38

2—(4—{3~[1-(4-tert—Buty1benzy1)—4—methyl~5—oxd-4,S-dihydro—

1H-11,2,4)triazol-3-y1jpropyl)phenoxy) -2-methyl-3-

phenylpropionic acid

15

Step A: Preparation of 4—(4-Hydroxypheny1)butyric'acid

hydrazide

HO : :
.\[::]\v/\\/ﬁl .
; ‘ NH
20 ' ﬂ 2
A.mixtu;e of methyl 4~(4-hydroxypheny1)butyrate (4.93

g, 0f025 mol) and hydrazine hydrate (25.4 g, 0.254 mol) in




"N A magnetically stirred solution of the Step D product (20 ng, 0.034
mmol) in EEOH (2 nm.) was treated with NaOH (5M aqueous soimia9rz0080 AL)
and heated at reflux for 18h. The 5 reaction mxture was acidified to pH =

1 usinRgelMkddsl, and cooled to rt. Ethyl acetate was a9§§% %ﬁ)ﬂ}) | ayers

were separated, and the aqueous phase was back-extrac Et OAc (3 x
10 nmL). Conbi ned organi c phases were dried over MSO4, and concentrated to
provi de the product as a tacky 10 solid (10.3 nmg, 549@ Mass (MW =

554..3, (MH) 552. 3. Exanple 42 Conmpound 42

2- N@thyl-z | 4- {3 [ 4- met hyl - 5- oxo-1| - ( 3- phenoxybenzyl ) -4, 5- 15

di hydr®etrppal 2f ﬂ}tmLhzwas3h§$t§dopyﬂ¢pheaﬁiy$ 39rphan§bprop|mﬁ|c acid 0

(4 (3 BRenes SEhE0R ST pheror ok SBpF T2 suA P Ap L oFT92, 4]t 1 azbl - 3. one

10 Nhon@ﬁﬁlﬁhE)02TB§5§§155H¥Lﬁ£%/é@gﬁgra@éa alBhthf PBOr&Le’ whs N
partitioned between ethyl acetate (100 mL) and water (100

5 mL). The organic layer was dried over Na,SO,, filtered and
concentrated to dryness to give the titled compound as a
‘white crystal (3.30 g, 67%). 400 MHz ﬁlﬁmm.(DMSO—dﬁ 6 9.10
(s, 1H), 8.89 (s, 1H}, 6.93 (d, J = 8.8 Hz, 2H), 6.63 (d, J
= 8.8 Hz, 2H), 3.32 (s, 2H), 2.40 (t, J = 7.6 Hz, 2H), 1.97
10 (t, 0 = 7.2 Hz, 2H), 1.71~-1.67 (m, 2H); Mass (M-H') =

193.27.

'Step B: Preparation of

HO
-\[:::L\//\\/jLN'n\“/H\\
1s _ H 4
To a solution of the Step A product (3.49 g, 0.0180
mol} in THF (900 mL), was added methyl isocyanate (Aldrich,
1.17 mL, 0.0198 mol) dropwise and the mixture was stirred at
room temperéture for an hour. -Evaporation of so}ﬁent gave

20 the titled compound as an off-white powder (3.2 g, 71%).
Mass {M-H") = 250.30.

Step C: Preparatian of 5-[3-(4-hydroxyphenyl)propyl]-4-
methyl-2,4-dihydro-[1,2,4]triazol-3-one

HO . N-N
=0
25 ' \
To a solution of the Step B product (3.21 g, 0. 0128

mol} in methanol (64 nL), was added potassium hydrox1de in

~one portion {(10.8 g, 0.181 mol}. The reaction mixture was



| >0 N To a sol ution of 5-[3-(4-hydroxyphenyl ) propyl]-4- inethyl-2,

4-di hydro- [1, 2, 41 triazol-3 -one (Exanple 1, step C) ({u-BRQ20051, 50
nmol ) %@gé 5 nm), was added 3 5 phenoxybenzyl chloride (0.94 g, 4.29
i mol ) ‘\“gf” Mt by potassium car bonate powder (0. 74 g, PGI/HEOIBIS)  The

m xture was stirred at rt under H’l'trogen overnight. The reaction m xt

‘was partitioned between ethyl acetate (20 nL) and water (20 nL) . The

ure

organi ¢ phase was dried. over MgS04 and 10 filtered. Evaporation of solvent
gave a crude product, which was purified on a silica gel colum (125 niL

Si 02) hedtd nge Wid RCS@UERGABREXANeFHE0 rEkY Bukheati LedorRaund as
colorless oil 78 g, 87% . 400 WHz :LH NWR (CDC13) 7.32 (g, J 7.6

0.0,
4H) | undgr Fﬁzi;qqﬁ Bssurecusl gh qaRlves! [ioHpatero 7§ mly) = 8rige Hz, 2H),

6.87: dfiedds 3-8 3 'm i3 e 4.91 (s, 2 3..16.(s, 3H),
Str foerd pdflildh, D meiyfBidd ol o bl St (5 S
Mass Wér@&tdﬁiﬁlﬁt;&@&cl trlfgﬁ:nﬂ:nahjr']cmalrtlfmﬁl ( The - rﬁlet:erogbszzrlecnlls)
5-L3-(4- r OXY7phenyl ) - pr.op -4- et -2 - (3 -phenoxy-benzy -2, 4
-d% hy%‘#ldwfel,waff) Si:lf-‘%euqo 18k, Gnd predugiNwas /qallerted To a
sol ut i8N fOf1 e iSeP vA AHC e HeD +48 13 L3RR ks idh B G0 o) and
EtCAc (2 nL) was added 5% Pd/ C (85 nm) -Zgéghd a hfhrogeggtgﬁﬁbégF The
react iSH-hsl&td Gred™f GxCEBsh ofl Ghippyrerdesl yield). 400 MHz ‘H
NMR (DMSO-d°) § 11.37 (s, 1H), 6.97 (d, J = 8.0 Hz, 2H),
_ 6.65 (d, J = 8.4 Hz, 2H)‘, 3.01 (s, 3H), 2.50 (t, J = 7.6 Hz,
10 2H), 2.42 (t, § = 7.6 Hz, 2H), 1.80-1.77 (m, 2H); Mass

(M+H") = 234.21, (M-H") = 232.29.
Step D: Preparation of 2-{4—tert-Buty1beniyl)-5-{3-—[4-—(4-

_ﬂtertbutylbenzyloxy)- phenyl]propyl}-4-methyl-2, 4-
15 dihydro{i,2,4]ltriazol-3-one ’

To a solution of the Step C prdduct {1.00 g, 4.3 mmol)

20 in DMF (21.2 mL), was added 4-t-butylbenzyl bromide {3.86 g,

17 mmol) followed by potassium carbonate -powdexr (2.92 g, 22
mmol}. The mixture was stirred at rt under nitrogen
'ovgrnight. The reaction mixture was partitioned between:
ethyl acetate (20 mL) and water (20 mL). The organic phase
25 was dried over Na,SO; and filtered. Evap,o&:ation of solvlent
gave a crude ﬁroduct;, which was purified on a .’-:-::ilica gel
colgmn eluting with 20% ethyl acetate in hexane to give the

titled compound as colorless oil (1.12 g, 59%). 400 MHz 'H

|_|21

2.63
2H) ;




WU 02/ 38553 PCT/ USO /42928 219 After filtering away the catal yst on
celite, the fiItrate was concentrated to produce the titl tilMapapodind as a
oil (0.138 g, 25% Mass (MrH+) = 416.1. 5 Step C. Preparation of

2- (4- {@’q(zglq%’@hw - oxo- | - ( 3- PCT/US01/42928
phenoxybenzyl ) -4, 5-di hydro-1 H[ 1, 2*4] tri azol - 3-

yl | p- ropyl)phenoxy)proplonlc acid ethyl ester 0O 0 To a solution of the
Step B product (0.138 g, 0.33 -10 nunol) in DMVF (1.3 nL) was added et hyl
br onopr opi onate (0.120 g, 0.66 mml) foll owed by powdered potassium

car bon v I reagti q t overnight,
CheooqR (Eneda b ﬁ(%oivcm%gt%“(?gﬁmﬁ Il o B R (10 nl). The
aqueous . bayéd; V\as back- Bxt r 28§ £d5 Wi d h(<L5 zz—t)h,wawtaé e2gf0 3lds then the

conbi n d o g? re dried. over Na2SX4 and concentrated. The product was
puri fi ;5 éﬁro‘ﬁaro graphs: (40 9 L4, (%O%efh?FGa%ét at®) i n

hexane} 50 gethegethyl er n Mz 1H NWR
(coc1a) 8 N 2%ﬁ eE “(m 4?{{)6?1% R Z%Im( ﬂgﬁlﬂ ﬁéi/‘d’(ém B).” 4.61 (q,
J56§2ﬂz432H) 4.12(q, i 7.2 Hz, 307(5, 3H), 2.52 (t, J =7.2
Hz, 2H), 2.36 (t, J = 7.2 Hz, 2H), 1. 86 1.82 (m 2H), 1.51 (d, J 6.8 Hz,
3H), 1.16 (d, J 7.2 Hz, 3H); Mass (M+H*) 516.3, (MrNH4*) 533.3. 25 10 May
2005 = BEeP2F 383 UiSd /2928 22@rt-butylbenzyl) ~5-[3- (4~

hydroxyphenyl)propyl]-4-methyl-2, 4-dihydro-{1,2,4]triazol-3-

one
HO. N--Nr‘<—})r
| >=o0
N

\

10

To a solution of the _Stép—D product (1.12 g, 2.1 mmol)
in EtOH (21 ml) was added 5% PA/C (22 mg) and a hydrogen
15 balloon. The reaction was stirred for 18 h. After
~ filtering away the catalyst on celite, the filtrate was
| concentrated to produce the titled compound as a white solid
(0.746 mg, 92%). 400 MHz H NMR (CDCl;) 8 7.33 (d, J = 8.4
| Hz, 2H), 7.28 (d, J = 8.4 Hz, 2H), &§ 6.9%9 (4, J = 8.4 Hz,
.20 2H}, 6.74 (4, J = 8.4 Hz, 2H), 4.89 (s, 2H), 3.15 (s, 3H),
2.61 {t, J =7.6 Hz, 2H), 2.46 (t, J = 7.2 Hz, 2H), 1.97~
- 1.92 (m, 2H); 1.28 (s, 9H); Mass (M+H') = 380.26.



Step D Preparation of 2-Methyl-2-(4-i3-[4-nethyl - B-oxo-| -

( 3- phenoxybenzyl ) -4, 5-di hydro-I1H[1, 2,4]triazol - 3- 10 May 2005
yl | pr %I% henoxy) - 3- phenyl propionic acid ethyl ester '---0 0 NO1 O 41 N
5 A rraq'g 849 1y stirred solution of the Step C produdtCT/ASuM29%M8g, 0. 00028

mol) in THF (2 nL) was cooled to #¥8 OC under nitrogen. LHVDS (1M

solution in THF, 0.348 nL) was added dropw se via syringe, followed by

syringe addition of 10 a mi xture of benzyl brom de (0.176 g, 0.00103 nol)

and tetrabutyl amroni umiodide (0.010 g, 0.00003 nol). The reaction

proceatiap fror | es¥paatdtida den {ar(Ay Al (g 26 Cpudpthddahlyp for Ih at
a

rt. The reaction was quenched wt sat urated aqueou nmoni um chl ori de,

and efRAPYdceraxelad B hatted 1H-dylerZs Aldrei azaplarhat ed, and the organic

phase v M 1 Ine, drj .QVer Néﬁs t hen concentrated. The
pr oduc})tﬁ\%/as?fgup??}e y)li{:lloc{iﬁn%nc ;%gcr%a oegtglé’ yes( g Si2, 50%ethylacetate
in hexane) providing the ethyl ester as an oil (0,146 g, 87%. 400 MHz ''H
NMR (CDC1,) 8 7.31-7.24dm ~20 8H), 7.09-6. 74 (\n-+40 H), 4.90 (s, 2H,

4.20 (q, J = 7.2 He. 2H),3.30-3.15. (m/5%, /.80 (t, J = 7.2 Hz, 2H)
2.44 (t, 3 7.2 72y, 3% ™N91 (m RHN, 1.38 (s, 3H), 1.27-1.20 (m
3H): Mass (MH) 606.2, (MNHEH 623 2. M1 2005 WD 02/ 38553

PCT/ USQ| 142928 221 Step E: Preparation
2--Met hyl - 2- (4-{3-[ 4- et hyl - 5- oxo-1 - _ _
5 To a solution of the Step E product (0.746 g, 1.97

mmol} in DMF (7.9 ml) was added ethyl bromopropionate (0.713
g, 3.94 mmol) followed by powdered éotassium carbonate (1.36
g, 9.85 mmol) . The reaction was séirred at rt overmight,
then diluted with ethyl acetate (20 mL) and washed with
10 water {10 mi). The aqueoué layer was back-extracted with

ethyl acetate (20 mL), then the combined organics were dried
over Na,SOq and concentrated. The product was purified by
colurn chromatography (90 g Si0,, 50% ethyl acetate in
hexane to 100% ethyl acetate) providing 'the ethyl estef as

15 an oil (0.754g, 80%). 400 MHz 'H NMR (CDCl;) §.7.33 {(d, J =
8.4 Hz, 2H), 7.28 (d, J = 8.4 Hz, 2H), 7.04 (d, J = 8.4 Hz,
2H), 6.79 {(d, J = 8.4 Hz, 2H), 4.89 (s, 2H)}, 4.70 (g, T =
6.8 Hz, 2H), 4.21 (g, J = 7.2 Hz, 2H), 3.15 (s, 3H), 2.62
(t, I = 7.6 Hz, 2H), 2.45 (t, 3 = 7.2 Hz, 2H), 1.94

20 (quintet, J = 7.2 Hz, 2H), 1.60 (d, J = 6.8 Hz, 3H),1.28-

1.23 (m, 12H); Mass (M%H*} = 480.2. '




(3- phenoxybenzyl )-4,5-di hydro-1H[1, 2,4]triazol - 3-
yl I propyl) phenoxy) - 3- phenyl propionic acid 0 HO1 0 0 N 5oAvapgoesically
stirred solution of the Step D product (0-120g, 0.00020.nmol) in EtOH (2.0
m.) wasowupesised with NaOH (5M aqueous sol ution, 0. 19&qva)scdagh2peat ed at
reflux for 48h. The reaction m x2re was acidified to pH =1 using im
HC1l, and cooled to rt. Ethyl acetate was added (10 M) , 10 | ayers were
separ ated, and the aqueous -phase was back- extracted with EtOAC (3 x 10
Oorrbl ned organi c phases were dried over Na2804 and concentrated to

P A 0 U O S A e

5. 25: 30hy(IM5 -Go - @%J(l‘mdx‘l:l‘-l)lﬂ—l[ﬁ&‘ 14]1@1@@012@; 1.26 (s, 3H); Mass
(I\/HrH+) 78.3, (MH) = 576.3. Addi ti onal conpounds of the present

i nventyloPT %A}ﬁ?&l%f}f@w)st?rw&ﬁ}“fyéh Fohnyd -semi obdlcowe ideeshynt hesi zed by
met hogssd- sim lar to those described in the previous exanples. 10 May 2005
WD 02/ 38553 222 PCT/US01/42928 R20 0 R21 HO N NF R4 < R22 R3I NO

\

A magﬁetically stirred solution of the Step F product
(0.752 g, 1.6 mmol) in THF (12 mL) was cooled to -78 °C
under nitrogen. LHMDS (1M solution in THF, 1.96 nL) was
uadded dropwise via syringe, followed by syringe addition of
10 a mixture of benzyl bromide (0.992 g, 5.8 mmol) and
tetrabutyl ammonium iodide (57 mg, 0.15 mmol). The reaction
proceeded for 1h at -78 °C, then for 4h at -20 °C, and
finally for 1h at rt. The reaction was quenched with‘-
saturated adueocus ammonium chloride, and ethyl acetate was
15 added. Layers were separated, and the organic phase was
washed with brine, dried over Na;S0;, then concentrated. The
Qroduét Was-purified by column chromatography (50 g SiO,,
50% ethyl acetate in hexane to 100% ethyl acetate) providing
the ethyl ester as an oil (0.224 g, 25%). 400 MHz H NMR
20 (CDC13) & 7.34-7.25 (m, 9H), 6.99 (d, J = 8.8 Hz, 2H), 6.75
(d, 0 = 8.8 Hz, 2H), 4.88 (s, 2H), 4.12 (q, J = 7.2 Hz, 2H),
3.31 (4, J = 9.6 Hz, 2H), 3.16 (4, J = 9.6 Hz, 2H)., 3.14 (s,
3H), 2.60 (t, J = 7.6 Hz, 2H), 2.44 (t, J = 7.2 Hz, 2H),
1.95-1.91 (m, 2H), 1.34 (s, 3H), 1.27-1.20 (m, 12H); Mass
25  (M+H') = 570.3, (M+NH,") = 587.3. '



R2 These addi ti onal corrbounds are further exérrpl ified in 5 the follow ng
table. Table | Exanple R4 R3 R2 R20 R21 R22 Nunber, 43 CHgp. oepyl OH H

44 CH3 Cl113 butyl HH OCH3 45 CH3 CH3 CH3 H H OCH3 46 CH3 propyl H
NO2 HW@P26453CH3 ethyl H H OCH3 48 ethyl ---EH 3 propyt/usdi@bid H 49
benzyl CH3 propyl HCH3 H 50 H H2@ropyl CI::~~~~ 10 May 2005 WO 02/ 38553

PCT/USO /42928 223 51 CH3 H propyl CH3 CH3 H 52 ethyl H propyl CH3 CH3 H
53 isopropyl H propyl CH3 CH3 H 54 F F propyl CH3 CH3 H 55 cycl ohexyl H
propyl CH3 CH3 H 56 phenyl -H propyl CH3 CH3 H 57 2-hydroxy H propyl CH3

CH3 Hseébyﬁ 58 1:& Py Cl% 0 pentyl H

propyl CH3 %% H Fﬁ%ég%yl Ht- g @? £%+%%?§§%?§¥" r&bﬁWfL1 ~butyl H
methyl 5- oxo 4,5-dihydro-1H~[1,2,4)triazol-3-"
yl}propyl}phenoxy)~2—methy1-3~phenyl—propionic acid

N

Vo :

5 A magnetically stirred solution of the Sfep G product
(0.073 g, 0.13 mmol) in EtOH (1.3 mL) was treated with NaOH
(5M agqueous solution, 0.128 mL) and heated at reflux for
| 18h. The reaction mixture was acidified to pH = 1 using 1M
HC1, and 'cooled to rt. Ethyl acetate was added (10 mL),
10 layers were separated, and the agueous phasé was back-
extracted with EtOAc (3 x 10 mL). Combined orgaﬁic phases
. were dried over Na,S04, and concentr;ated to prc;vide the
- product as a tacky solid (0.054 g, 77%). Mass (M+H') =
.. 542.2, (M-H) = 540.2. |
15 |

'Ekample 40

Compound 40



63 ethyl H propyl H t-bUtyI H 64 isopropyl H prop-Yl Ht-butyl H .65 F F

propyl Ht-butyl H 66 cyclohexyl H propyl T -HI -butyl H1AMa2p02005 WO
02/38i9%HE%¥[USC1/42928 224 67 phenyf- -Hpropyl Ht-butyl H 68 2-hydroxy

H propyl

BVutyl H ethyl 6~ buty| H propyl H t-butyPCEUS§B2928 - _5entyl H

propyl Ht-butyl H 71 CH3 CH3 2-rféthoxy CH3 CH3 H Il - ethyl -EH H 72 H H
ethyl H3 73 CH3 Hethyl HCH3 H 74 ethyl Hethyl HCH3 H 75 i5o0propyl H
ethyl HCH3 H 76 cycl ohexyl Hethyl HCH3 H 77 phenyl Hethyl HCH3 H 78

CH3
cl

-~EH3 t-butyl CH3 CH3 H ~79 CH3 CH3 i-propyl CH3 CH3 H 80 H3- HHH
812CHA-CBIB {H- @St&@ﬁu%@b@h@yﬂq -mEEhD- §BYx 30055 _ YO, P2£ 381 n3

PCT/ US /[12928 225 83 CH3_ CH3 FF 84

10

15

20

4dltriazol-3 yl]propyl}phenoxy) -3-(4-fluoxophenyl) -2~

methylpropionic acid ethyl ester

I ~O ¥
)

\

Step A: Preparation of 2—(4-{3-[i—(4—tert—Buty1benzyl)— -
methyl-5-oxo-4,5-dihydro-1H-[1,2,4]triazol-3-
.yl]propyl}phenoxy)—3—(4—f1uorophenyl)-2—methylpropionic acid

0 | < >/J(’
, N © )

\

ethyl ester

F
A magnetically stlrred solution of the 2 {(4-{3- {1 {4-

tert- ~butylbenzyl) - 4~methy1 5-oxo-4,5-~ dlhydro 1H-
[1,2,4]tr1azol-3—yl]propyl}phenoxy)proplonlc acid ethyl
ester (Example 1, step F)(0.119 g, 0.25 mmol) in THF (1.7
mL) was cooled to —-78 °C under nitrogen. LHMDS (1M solution
~in THF, 0.31 mL) was added dropwise via syringe, followed by
syfinée addition of a mixture of 4-fluorcobenzyl bromide
{0.173 g, 0.91 mmiol) and tetrabutyl ammonium iodide {10 mg,
"0.03 mmol). The réaétion proceeded for 1h at -78 °C, then
for 4h at —207°CL and finally for 1h at rt. The reaction

was quenched with saturated aqueous ammonium chloride, and




OCH3 H propyl Ht-butyl H 85 CH3 HH --~7 -anyl H -CH3 --EH3 HH -CF3 H
87 CH3 CH3 HH OCF3 H 88 CH3 CH3 HH CF3 F 89 CH3 CH3 2- phvmag20p0o&H3 CH3 H
ethyl CH3 CH3 cyclo- CH3 CH3 H propyl- methyl 91 CH3 CH3 propyl H amo H
92 CHYWORB834- H CH3 H dinet hoxy benzyl 93 CH3 CH3 M riusobki®2bl CH3
di et hoxy benzyl 94 CH3 CH3 2,4-21H t-butyl H dinethoxy benzyl 95 CH31
2,4- H H phenoxy dinmethoxy benzyl 10 May 2005 WO 02/387553 PCT/ US01/ 42928

226 96 CH3 CH3 2,4- H H CH3 dinethoxy benzyl

ethyl acetate was added. Layers were separated, and the
organic phase was washed with brine, dried over Na,S04, then
concentrated. The product was purified by column
chromatography (30 g Si0;, 50% ethyl acetate im hexane)

5 providing the ethyl ester as an oil {(0.051 g, ?5%). 400 MH=z
'H NMR (CDC13) & 7.34-7.22 (m, 8H), 7.00 (&, J - 8.4 Hz, 2H),
6.74 (d, J = 8.4 Hz, 2H), 4.88 (s, 2H), 4.20 (g, T = 7.2 Hz,
2H), 3.28 (d, J = 14.0 Hz, 2H), 3.14 (s, 3H), 3.12 (d, J =

.~ 14.0 Hz, 2H), 2.61 (t, J = 7.6 Hz, 2H), 2.44 (£, J = 7.2 Hz,

10 2H), 1.95-1.91 (m, 2H), 1.28-1.22 (m, 18H).

Step B: Preparation of 2-(4-{3~[1-(4-tert-Butylbenzyl)-4-
methyl—5w0x0—4,5~dihydro—1H-[1,2,4]triazolw3fy1]propyl}—
phenoxy) -3~ (4-fluorophenyl) -2-methylpropionic acid

15 F _
A magnetically stirred solutiomn of the Step A product

(54 mg, 0.09 mmol) in EtOH (0.9 mL) was treated with NaOH
{5M aqueous solution, 0.091 mL) and heated at feflux for
18h. The reaction mixture was acidified to pH = 1 using iM
20 HCl, and cooled to rt. Ethyl acetate was added (10 mL),
layers were separated, and the aqueous phase was back-
extracted with EtOAc (3 x 10 mL). Combined organic phases
were dried over. Na,;S0,, and concentrated to probide the

product as ‘a tacky solid (0.029 g, 57%). 400 MHz 3 NMR

2H), 7.14 (4, T = 8.0 Hz, 2H), 7.09 (d, J = 8.4 Hz, 2H),
7.05 (d, J = 8.4 Hz, 2H), 6.72 (4, J = 8.4 Hz, 2H), 4.76 (s.

25 (DMSO-d°) & 7.15 (4, J = 8.0 Hz, 2H), 7.26 (d, J = 8.4 Hz,



.97 CH3 CH3 2,4- HH CF3 dinethoxy benzyl 98 CH3 CH3 2,4- CH3 Ck3 H

di met hoxy-' benzyl 99 CH3 CH3 2,4,6- H CH3 H trinmethoxy th&agebos O her
conpounds of the present invention, having the structural fornula shown
bel owW@8?/88383 so synt hesi zed by mnethods simlar to thegeusiggesebed in the
previous exanples. R20 0 RR1 O HO N-N R22 R2 Exanple R2 R20 R21 R22
100 propyl CH3 CH3 H 101 propyl Ht-butyl R 10 May 2005 WO 02/385*13
PCT/ USO / 42928 227 102 ethyl HCH3 H 103 methyl HCH3 H EI RL N~NNO

2H), 3.08 (s, 2H), 2.53-2.45 (m, 4H), 1.82-1.78 (m, 2H),
1.25 (s, 3H), 1.22 (s, 9H); Mass (M+H') = 560.3, (M-H") =
558.3,

5 . Example 41
Compound 41
2-Methyl—2—(4~{3—[4—methy1—5—oxo~1—(3—trif1uoromethyl—
‘benzylj—4,5vdihydro~1H—[1,2,4]triazol-3-yl]—propyl}-
_ phenoxy)—BLphenylmpropionic acid
10

Step A: Preparation of 4-Methyl-2- (3~triflucromethyl-
| benzyl)—5—{3—[4—(3—trifluoromethyl—benzyloxy}—phenyl]—
15 propyl}-2,4-dihydro-[1,2,4]triazol-3-one
CF,

O
,/E::]\Vzo :
: N
\

To a solution of 5-[3-(4-hydroxyphenyl)propyl])-4-
‘me;hylmz,d—dihydro—[l,z,4]triazol—3-one (Example 1, step C)
| (0.350 g, 1.50 mmol) in DMF (5 mL), was added 3-
© 20 trifluorobenzyl bromide {1.03 g, 4.29 mmol) followed by
potassium carbonatelpowder (0.74 g, 5.35 mmol). The mixture
was stirred atrr; under nitrogen overnight. The reaction
mixture was partitioned between ethyl acetate (20 mL)Aénd

water (20 mL). The organic phase was dried over MgSO, and




Y R2 Exanmple Y X R1 R2 104 2(2-methyl) O butylene 4-nethyl ethyl
propanoi ¢ benzyl acid 105 2(2-nethyl) O butylene 4-nethylq bos

propanoi ¢ benzyl acid 106 ethanoic O propyl ene phenyPCEﬂ@éﬁggggcid 107
2(2- npbley3gsse propyl ene, phenyl pyppyl Propanoic acid 108 2(2-nmethyl) O
propyl ene P-naphthyl CH3 propanoic nethyl acid 109 2( O proplyene
4-t-butyl propyl tetrazole) benzyl 10 May 2005 WO 02138553 PCTI USQO /4292
228 et hyl

2(2-methyl) 0 - -~thYlene --methoxy hexyl propanoic benzyl
aci d COOH propyl ene 4-t-butyl ethyl benzyl

filtered. Evaporation of solvent gave & crude prod?zt;
which was purified on a silica gel golumn (1%5.mL Si zound
eluting with 50% EtOAc/hexanes to give theltltled comp i
_as colorless oil (0.675 g, 82%). 400 MHz ;ilﬁ?l;izfliﬂ)
.5 7.70 (s, 1H). 7.63-7.42 (m, TH), 7.08 (4, = 8. . 1;
- 8.4 Hz, 2H), 5.09 (s, 2H), 4.98 {§, 2H), 3.
i;?93;j: 2.648(t, J = 7.2 Hz, 2H), 2.48 (f, J = 7.6 Hz, 2H),
1.97 {quintet, J = 7.6 Hz, 2H); Mass (M+H') = 550.3.

: —propyll-4-
10 Step B: preparation of 5~[3—{4—Hydroxy—pheny1) propy
' . -di o-
methyl-2—(3—trifluoromethyl—benzyl)—2,4 dihydr

,4jtriazol-3-one
[1,2,41 .,

1 3
HO NN :(
@\/\/H\.ﬁo
N
' \
. ' e .22 tamod)
To a solution of the Step A product (0:67 g, 1.2
en
5 in EtOH (50 ml) was added 5% pd/C (85 mg) and a hydrog
1 in
i . After
balloon The reaction was stirred for 18 h
. i i te was
filtering away the catalyst on celltg, the filtrate
. ‘ i i1, 0.29 g.

concentrated to produce the titled compound (o;l_‘

60%) . Mass (M+H') = 392.2.
* | - -5-ox0o-1~

Step C: Preparation of 2—Methyl—3—(4—{3—[4 methyl .
i | ! -1H~ ,4)}triazol-3-
(3—trifluorbmethyl-benzy1}—4,5—d1hyd;o 1H-[1,2,4]
: yl]-propyi}—phénoxy)—propionic acid ethyl ester



2 (2-nmethyl- 0 1 T2- -5, p-ylene 4 -- CH3 3- dinethoxy tetrazole) benzyl
ethyl -OR21 O N-N )o RA\' N O R2 5 Exanple R4 -X R213-MaiR2005 113 CH3
-propyl ene CH3 t-butyl 114 benzyl propyien-e -cH3 -t-fautygoi/429245 CH3

- but yMeme2/g¥dpyl - et hyl  Exanpl e,k16 10 May 2005 WO 02/ 38553
PCT/USO /42928 229 0 0 NO H )

( 3-raet hoxyphenyl . ) xnet hyl enehydr azi necar boxylic acid, 1, 1- dinethylethyl
ester To a solution of t:-butyl carbazate 5 (5.59 g, 42.3 mmol) in ethyl
acetate (15 nL) was added with stirring ma-nisal dehyde (5.17 nL,c§;76 g,
42.3 mol) 1lexanes (70 nlL) was added slowy and, crystallization/ 3

\/OW)\
_ O N”’N
’ \©‘\A/ﬂ >:O
_ . N
. \
To a solution of the Step B product (0.29 g, 0.74
ﬁmolj in DMF (BVmL)-was added ethyl bromopropionate (0.27 g,
5 1.47 mmol, 0.19 mL) followed by ppwdered potassium carbonate
‘(0.51_g, 3.7 mmol). The reagtion was sti;red at rt
' overnight, then diluted with ethyl acetate (20 mL) and
washed with water (10 mL). The aqueous layer was back-
extracted with ethyl acetate (20 mk), then the combined
10 organics were dried over MgSO, and concentrated. The
product was purified by columm chromatography (100 mL SiOa.
50% ethyl acetate in hexane to 100% ethyl acetate) providing
the ethyl ester as an oil (0.754g, 80%). 400 MHz ‘H NMR
(cpCls) & 7.57 (s, 1H), 7.51-7.49 (m, 2H), 7.42 (d, J = 8.0
s Hg, 1H),.7.02 (4, J = 8.6 Hz, 2H), 6.78 (d, J = 8.4 Hz, 2H),
4.95 (s, 2H), 4.68 (g, J = 7.2 Hz, 2H), 4.19 (a, J = 7.2 Hz,
2H), 3.15 (s, 3H), 2.60 (t, J = 7.6 Hz, 2H), 2.44 (&, J

7.2 Hz, 2H), 1.93 (quintet, J = 7.6 Hz, 2H), 1.58 (d, J
6.8 Hz, 3H), 1.22 (t, J = 7.2-Hz, 3H); Mass (M+H") = 492.1.

20 |
Step D: Preparation 2~Methyl-2-(4—{3—[4—methyl—5-oxo—1—(3—
trifluordmethyl-benzyl)~4,5~dihydro—1H-{l,2,4]triazol—3-yl]#
Propyl}-bhenoxy}43—pheny1—propionic acid ethyl ester



occurred. The resulting slurry was stirred at rt for 45 mn and then
cooled to 0 OC. The slurry was stirred at 0 'Cf or 10 60 ADMayt208h
_filtered and rinsed with cold hexanes (20 nL), and dried in vacuo at 40
~' C towdfozesid the title conpound. as a solid (9.68 gpcRiséizorsTp
135.6-137.4 'C, 'H NWR (1)MSO d6)216 10.93 (s, 1H), 7.29 (t, 1 H J =8
Hz), 7.14 (d, 2. H j =7 Hz), 6.92 (q, 1 H J =7 Hz), ~.75 (s, 3 H, 1.45
(s, 15 9 H); 13 C NW\R (DVMSO d6) 8 160.2, 153.1, 143.7, 136.8, 130.5,
120.0, 116.2, 111.3, 80.1, 55.7, 28.7; IR (KBr mull) 3360, 3010, 2982,
2838, 1510, 1487 cm1l; A portion wa s recrystalli gd fromethyl acetate
and submtted for elenental analysis. Anal. Cal cg’ 3f or C13H LBN203: C,
62.38; H 20 7.25; N, 11.49. Found: C, 62-34.; 7.46; N, 11.19. 10 My
2005 WD Ov38553 PCT/ USQ /]jA2928 230 HN~IA HO :
c aci dN-N 1-di ni et byl ethyl 5 ester

hydr carboxj | ~€0acid, 1, 1-dinethyl ethyl

d PtIC (5% ~ dr¥, 5.07g) were slurried in THF
(80 nmL) and hydrogenat ed rt and 50 psig for 8 hr. The slurry was then
filtered through celite @amd concentrated in vacuo at 50 'C to afford 10
the title conpound as a_clear oil (6.68 g, 94.0%: '"H NVR (DVSO-d6) 8 8.22
(s, IH . 7oréagpeticplly stgrppyl soguBbopdof the| padre @ producs. 77 (d, 1

H J = 308 3.7 1,3 9 H):. 13C NVR
| (Dwsc>éé)ﬁg)ﬁ5999?53§?9%?FQE4T§§,%Ezé§9P§1§%$1?°ﬁiﬁ$i?°11£g1F378.9, 55. 5,
54.9, 2838r dbttBgefHCIBIMDI00BM 2882ci2036n FHA2 654, mEXaghs MBSS:

5 added dropwise via syringe, followed by syringe addition of

( 3- met hoxyphenyl ) net hyl en
ester (7.03 g, 28.1 mol)

a mixture of beﬁzyl bromide (0.27 g, 1.6 mmol). and
tetrabutyl ammonium iodide {16 mg, 0.045 mmol); The
.reaction proceeded for 1 h at -78 °C, then for 4 h at -20

°C, and finally for 1 h at rt. The reaction was quenched
10 with saturated agueous ammonium chloride, and ethyl acetate
was added. Layers were separated, and the organic phase was
washed with brine, dried over NazS04, then concentrated. The
product. was purified by column chromatography (100 mL SiO,,
- 15% EtOAc/hexanes to 70% EtOAc/hexaﬁes) providing the ethyl
.15 ester as an oil (23 mg, 9%). 400 MHz H NMR (éDCl;) 8§ 7.34-
7.22 (m, 9H), 7.00 (4, J = 8.4 .Hz, 2H), 6.74 (d, J = 8.4 Hz,
2H), 4.97 (s, 2H), 4.20 (q, J = 7.2 Hz, 2H), 3.28 (d, J =
14.0 Hz, 2H), 3.14 (s, 3H), 3.12 (4, J = 14.0 Hz, 2H), 2.61
(€, J = 7.6 Hz, 2H), 2.44 (t, J = 7.6 Hz, 2H), 1.95-1.91 (m,
'20 2H), 1.38 (s, 3H), 1.28 (s;-BH), 1.21 (£, J = 7.2 Hz, 3H);
- Mass (M+H') = 582.4; (M+NH{) = 599.4.

- Step E: Preparation of 2-Methyl-2-(4-{3-[{4-methyl-5-oxo-1-
_ {3-trifluoromethyl-benzyl) -4, 5-dihydro~1H-[1,2, 4}triazol-3- .
25 yl]-propyl}-phenoxy)93—phenyl-propionic acid



Calc'd. mz for CIL3H2ZON203Na: 275.1372, Found: 275.1381. 10 May 2005 WO

02/ 38553 PCTIUSO /42928 231 0 0 N O0==~ -"NJ~Ck H NH, 10-May 2005

3- (am nocar bonyl ) - 2- (3-r net hoxyphenyl net hyl ) hydrazi ne 5 carboxylic acid,
1- diwothpsss hyl ester (3-nmethoxybenzyl) hydrazi necagdigpddiisgoacid, 1, 1

-dine thylethy! ester (6.30 g, 2&70 nmol) was dissolved in isopropyl

al cohol (IPA, 65 nL). Trinethylsilyl isocyanate (4.73g, 34.9 mmol) was

added in one portion via syringe and the solution was allowed to stir 10

at anbient tenperature for 7 h. The slurry was cooled to O- 5 'C, filtered,

and the solids rinsed with cold IPA. The solids per e, dried in vacuo at 40

*C overnight to afford the title conpound as a.%hlte solid (4.71 g,

63.9%9 . The filtrate wgg - concentrated and {fied by colum 15

chromat ography (Si 02, Et)}pAC), to afford add} compound (0.91 g, 12A%.

[ fetiht o y|eNdN (76.2% of the title

R o&eoao O 5870 (s, 1H), 7.20

(t, I H J = 8 Ft) 6. 84 (n1 H 5.790 3 4.50 (s, 2 H, 3.74 (s,

3 H, 20 1. 36 (s, 9 H; NVR (DMSO-d6, 20' ) 8 159. 9, 159.6, 155.0,

140.2, 129.8, 120.9, 11&40, 113.2, 80.2, 55.6, 51:1, 28.7; IR (CHC13)

3003, 2984 2938, 1745, 1680 cin- 1 Anal . Cal cd; for Cl4H21N304: C, 56.94;

H 7.17; N :pfqu qqﬂﬁﬁy aglnggd5§01utlon of the Step D product

(20 mg,‘0-034 mmol) in EtCH {2 mlL) was treated with NaOH (5M

aqueous solution, 40 uL) and heated at reflux for 18h. The
5 reaction mixture was acidified to pH = 1 using 1M HC1l, and
cooled to rt. Ethyl acetate was added (10 mL), layers were
separated, and the agueous phase was back-extracted with
_EtQAc (3 x 10 mL). Combined organic phases were dried over
- MgS804, and concentrated to provide thé product as a tacky

10 solid (10.3 mg, 54%). Mass (M+H') = 554.3, (M-H") = 552.3.

Examnple 42

_ Compound 42
_ 2~Methyl—2-(4—{3-[4—met§y1~5-0xo~1—(3—phenoxybenzyl)—4,5—
15 dihydro—le{l,2,4]triazol~3—yl]propyl}phenoxy)—3—

phenylpropionic acid

20 .
Step a: Preparation of 4-Methyl-2- (3-phenoxy-benzyl)-5-{3-

14— (B—phenoxy—benzyloxy)—phenyl] -propyl}-2,4-dihydro- .
[1,2,4]triazol-3- -one ‘



H 7.17; N, 13.98. 25 10 May 2005 WD 02138.553 PCTI US01142928 232 0 N

O= MS 0 0 NH 1-(3-nethoxyphenyl nethyljhydrazi ne carboxafd tiay 2005

Taet hanesul f onate 3-(am nocar bonyl)-2-(3-- net hoxyphenyl net hyl ) hydr azi ne
car boxWa @/sd3d, 111 5 dinethylethyl ester (5.30 g, 17.8ciiRbil 298

di ssol ved in dichloronmethane (60 mk&). Methanesul foni‘c acid (1.93g, 19.9
nmol ) was added in one portion and the solution was allowed to stir at rt
overnight. The resulting slurry Was cooled to 0-5 OC filtered, and the
solids rinsed with cold 10 dichl oromet hane.” The solids were dried in vacuo
at 40 'C overnight to afford the title conmpound as_a white solid (5.05 g,
96.6% . np 130.3-132.1 OC; IH NWR (DMSO-d6) 8 9.7 Btoad s, 3 H , 7.30

(t, 1 H J=8H) , 7. broad s, 2 H), 3 H, 4.69 (s, 2 H),
3.74 (s, 3 FD 3.34 (s, 5 ; 13C NVR (
130.5, 120. 114. Bho . :

160.1, 158.2, 137.3,-
1719, 1707, 1168 crd-:L; Anal

KBr mull) 3186, 2930,
PE2pB02: C, 41.23.; H, 5-88;
N, 14.42. Found: C, 40.86.; H 5°¢ :
PCTI USQl / 42928 233

10 May 2005 WO 02/ 38i 53
To a solution of 5-[3-(4—hydroxyphenyl)propy1]-4--

.methyl-2,4-dihydro-[1,2,4]triazol-3-one {Example 1, step C)
(0.350 g, 1.50 mmel) in DMF (5 mL), was added 3-

5 phenoxybenzyl chloride (0.94 g, 4.29 mmol} foliowed by
potassium carbonate powder (0.74 g, 5.35 mmol). The mixture
was stirred at rt under nitrogen overnight. The reaction
mixture was partitioned between ethyl acetate (20 mL) and
_water (20 mL). The organic phase was dried over MgS0, and

10 filtered. Evaporation of solvent gave a crude product,

- which was purified on a silica gel column (IZSTmL Si0,)
eluting with 50% EtOAc/hexanes to give the titiéd compound
~a@s colorless oil (0.0.78 g, 87%). 400 MHz H NMR (CDCl;) §
7.32 (@, J = 7.6 Hz, 4H), 7.30-7.25 (m, 3H), 7.20-6.90 (m,

15 10H), 6.97 (4, J = 8.8 Hz, 2H), 6.87 (d, J = 8.8 Hz, 2H),
5.01 (s, 2H), 4.91 (s, 2H), 3.16 (s, 3H), 2.63 (t, J = 7.2
Hz, 2H), 2.46 (t, J = 7.6 Hz, 2H), 1.94 (quintet, J = 7.6
Hz, 2H); Mass (M%H*) = 598.4. B

20 . Step B: Preparation.of 5-[3-(4-Bydroxy-phenyl) -propyl}-4-
methy1-2—(3—phenoxy—benzyl)—2,4-dihydro—[1,2,4}triazol~3—one
OPh '

HO ‘ /'d
\[::l\v/\v/ﬁjﬁk=
| (¢]
N
. \-‘
- To a solution of the Step A product (0.78 g, 1.30 mmol) -

in EtOH (10 mL) and EtQOAc (2 mL) was added 5% rd/C (85 mg)

25_ and a hydrogen balloon. The reaction was stirred for 72 h. .



OO0 NONNOO 1- [4- (4-

(I - Et hoxycar bonyl - I - et hyl et hoxy) phenyl ] butyryl | -2- 10-May 2005

( 3- net hoxyphenyl net hyl ) sem car bazide 4-[4-(1 5

Et hoxy ®ay fpmsyds- | - met hyl - et hoxy) - phenyl I butyric acid (4c§8s0f42036. 5 nmiol)
was di ssolved in ethyl acetate (4Quel). Oxalyl chloride (2.43. g, 19.14
nmmol ) was added to this solution dropwi se in the presence of "a catalytic
anount of N, N-di nmet hyl f ormam de (100 ng, 1.37 nmol-). Conpletion of 10
acid chloride formati on was verified by HPLC. This solution was then added
dr opw | ) hydr azi ne car boxam de

.suspensi on of 1-(3- thoxy enyl,met h
nethanzgtFFb%éﬁg 2 tH986vgY f%ESCﬁﬁgﬁysénH §Fﬁ&¢ﬁe %Pe3§1§tr§695 nmol) in
et hyl &%&t%b@céﬁ@rﬁtbdakoop@od@ceAEh%rt§E&éﬁ'E%m@5u9d5agchlglﬁor 6 h, an
addi ti onal _charge of pyridine was added (1 .5 Mol ) and the

sol uti d¥ 42§ gt i PP&d - aMagss (MeHf br= 1416 at - mhlch tlne the reaction was
conplete. The solution was warned to rt and washed twice with 1IN HC1 (80
nlL) and twice wth 5% ag. NaHC03 (80 M.) The organic | ayer was dried 20
(MyB04Btepi Cter edrapdraatoanbfabed4t-@3a wamptholii-d-okbe1-goli ds were
recryst | 1ize frogga m_xt yre of tol uene él? M) _and n-heptane (7 ni) at
60 6C, PCOOPEPERZHL s~ beoafdhvererétiadl - Fn ]§§Pﬁa§1mére dried in vacuo at 40

CC ov B e a ite solid 25 (5.05 g,
oo ?ﬁﬂfﬁﬁFy%m%}eﬁdk998§B 1Ehib aE?EDQHH 1 és@igh ( g

oAy Q
M=o =

\

To a solution of the Step B product (0.138 g, 0.33
10  mmel) in ﬁMF (1.3 ml) was added ethyl-bromopropionate {0.120
g, 0.66 mmol) followed by powdered potassium carbonate (0.23
g, 0.0017 mol). The reaction was stirred at rt overnight,
then diluted with ethyl acetéte (20 mL) and washed with
water (10 mi). The aqueous layer was back-extracted with
15 'ethyl acetate (20 mL), then the combined organics were dried
over Na;S04 and concentrated. The product was purified by
_ column chromatography (20 .g SiO;, 50% ethyl acetate in
:hexane) providiﬁg the_ethyl ester as an oil {0.144qg, 84%).
400 MHz 'H NMR (CDCl3) § 7.22-7.15 (m, 4H), 7.00-6.69 (m,
20 9H), 4.81 (s, 2H), 4.61 (g, 0 = 6.8 Hz, 2H), 4.12 (q, T =
7.2 Hz, 2H), 3.07 (s, 3H), 2.52 (t, J = 7.2 Hz, 2H), 2.36
(t, J = 7.2 Hz, 2H), 1.86-1.82 (m, 2H), 1.51 (4, J = 6.8 Hz,
3H), 1.16 (4, 0 = 7.2 Hz, 3H); Mass (M+H') = 516.3, (M+NH, ")
= 533.3. '
25



(t, | H J 8 Hz), 7.00 (d, 2 H), 6.80 (m 3 H), 6.71 (d, 2 W1 002/38553 10
May 2005 PCT/USO /42928 234 H, J = 8 Hz) 5.92 (s, 2 H) ,10M8R2085- 2 H)
4.15 (q, J 7 Hz), 3.71 (s, 3 H, 2.45 (t, 2 H J =7H 207 (t, 2 H J=
7 Hz 1wmen@esssnt, 2 H, j = 7 Hz) , 1.48 (s, 6 H), 1.17pctiisnBiabts J = 7 Hz)
; 13C NVR (DVBO-d6) 8 174. 0, .17%2®, 15.9.9, 5 159.3, 153.7, 140.5, 135.9,
129.9; 129.7, 120.9, 119.4, 114.1, 113.1, 79.2, 61.6, 55.5, 50.9, 34.3,
33.4, 27.2, 25.7, 14. 6; IR (KBr null) 3450, 3320, 3275, 3202, 2997,

2940, 1730, 1646, 1511 cin-1; Anal. Calcd. for C25H33N306.- C, 63-68; H,

7. 05; .91. F : .63.49; 02; N, ,8.99 0 -~ NN-~OO
2. (4 (3P B webhoksraliSs PR tustay g arhoar o fpmecivits oo L
[ 1, 2, 4 Brphznbx8byehkyp) opyElLdpheaesylH2{ nehyl cpfi@pbonkc acid ethyl ester
1-[4-[4-&I-Et£ix§ arbonyl -1 15 r~et hyl et hoxy) phenyl | butyryl|-2-"(3 ’
met hoxY pABRGPY Lt ;F?°§§ i 3cBPBRY#BECP¥ONDE g, 8.65 nmol ) was di ssol ved in
ethyl aeehabten{1. esfb). 1S (+)-10- canphorsulfonic acid (2.21 g, 9.51

i nnol) was added in one portion and the solution was heated to refl ux

overni ght. 20 The solution was cogled to rt and washed w=th sat'd ag.
NaHCO3 (40 nL x 2) followd by 1IN HC%?(40.nL X 2). Ihe{ff}kganic was

concentrated to an orange oi K T n-N
| ):o o)

o !

A magnetically stirred solution of the Step C product
(0.144 g, 0.00028 mol) in THF (2 mL) was cooled to -78 °C -
under nitrogen. LHMDS (1M solution in THF, 0.548 ml) was
Vadded dropwise via syringe, followed by syringe addition of
10 & mixture of benzyl bromide {(0.176 g, 0.00103 ﬁol) and
‘ tetrabutyl ammonium iodide (0.010 g, 0.00003 mol). The
reaction proceedéd for 1h at -78 °C, ﬁhen for 4h at -20 °C,
and finally for 1h at rt. The reaction was quenched with
saturated agueous ammonium chloride, and ethyl acetate was -
15 added. Layers were separated, and the organié phase was
washed with brine, dried over NEQSO4,theﬁ concentrated. The
product was purified by cdlumn;chromatography (50 g SiQ.,
50% ethyl acetate in hexane) providing the ethyl éstér as an
| ‘0il (0.146 g, 87%). 400 MHz H NMR (CDCly) § 7.31-7.24 (m,
20 8H), 7.09-6.74 (m, 10 H), 4.90 (s, 2H), 4.20 (g, J = 7.2 Hz,
| 2H), 3.30-3.15 (m, 5H), 2.60 (t, J = 7.2 Hz, 2H), 2.44 (t, J
= 7.2 Hz, 2H}, 1.94-1.91 (m, 2H), 1.38 (s, 3H), 1.27-1.20
-{m} 3H); Mass (M+H') = 606.2, (M+NH£5 = 623.2.'




redi ssolved in ethyl acetate (40 nL). Anberlyst-15 resin (4.4.1 g) was
added and the m xture was heated to 50 'C and 25 stirred f o} MaylRO06s to
renove de-ureated inmpurity. The 10 May 2005 WO 02138553 PCT[ USO /42928 2M
m xt ur ¥U38FHen cool ed to anbient tenperature, filtereel/US@onemntrat ed,
and purified by colum chromatograghy (Si02, 9:1 ethyl acetate: hexanes)
to afford the title conpound as an orange oil (1.93 g, 49.2%. 'H NMR

(DMBO-d6) 8 11.47 (s, | 5 H , 7.22 (t, 1 H J =8 Hz), 7.04 (d, 2 H j =8
Hz), 6.82 (dIHJ:2Hz),676(m2H),66'8(d 2 H J=2 H)
. 4. 78tep B2 H) préphaty HzJM st t'zé 3¢ $9 (t, 2 H,
J=8H) . 2.36 (- 2H on’o Feivy 864({qﬁ|[n'%§“ezt%“}|j()9 °X°78"Hz 14
7 (s, é3|=|;7hen9xymn(zvl)s4H5 dlhydrtmz;ﬂ—nlsz: ADNMADVIO d6) 8 174. o 160. 0,
155-0, .1 5,.130.2, 129.8, 120.1, 119.5, 113.8,

113. 2, y7g£§5§p§?§héx¢g 2 §41?h%n5%13 %% 455 257, 14.6: IR (CHCL3)
2940, 1692, 1508, 1467 cnvl: Anal. Calcd. for C~5H31MRQ5: C 66.21.: H,
6.89: N, 9.26. Found: C, 66. 29, 6.75. N, 9.19. “NH \06 NO H

2-(4-(3-fl-(3-Met hoxy-benzyl )u& di hydr oy 2

11, 2,4]triazol -3-yl | -propyl) - phego at hyl - B opi=gni co aci d
2-(4-13-fl-(3-Met hoxy-benzyl)-5-4x0-4,E P M fl=(2,41 triazol-3-yll
- propyl) - phenoxy) -2-nethyl-prd i \ \ 4

.5 A magnetically stirred solution of the Step D product
(0.120g, 0.00020 mol) in EtOH (2.0 mL) was treated with NaOH
(5M aqueous solution, 0.198 mL) and heated at reflux for
48h. The reaction mixture was acidified to pH = 1 using 1M
HC1l, and cooled to rt. Ethyl acetate was added (10 mi),
10 layers were séparated, and the aqueous.phase.was back-
extracted with EtOAc (3 x 10 mL). Combined oxrganic phases
were dried over Na;S0Q4, and concentrated to provide the
‘product as a tacky solid (0.097 g, 85%). 400 MHz 'H NMR
{DMSO-3%) § 7.38-7.24 {(m, 8H), 7.14~6.73 (m, 10 H), 4.81 (s
15 2H), 3.25-3.07 (m, SH), 2.52 (m, 4H), 1.82-1.76 (m, 2H),
' 1.26 (s, 3H); Mass (M+H') = 578.3, (M-H) = 576.3.

T

Addltlonal compounds of the present invention, hav1ng the
structural formula shown below, were synthesized by methods

20 similar to those descr;bed in the previous examples.



acid ethyl ester (1.55 g, 3.42 mmol) was dissolved in a mxture of ethanol
(7.5 nL) and deionized water (7.5 nlL). 10 May 2005 WO 02/ B8Mag 2005

PCT/ USQ / 42928 236 Solid sodi um hydroxi de (0. 36 g, 8.73 mmol) was added in
one P&H¥BH3and the solution was warnmed to 70 ' C and REWP$EH2928r  one
hour. The sol ution was cool ed to &fbient tenperature and the pH adj usted
to 7 with 6N HC1. The solution was 5 concentrated to a hazy yellow oil.
This oil was partitioned between IN HCL (10 nL) and .ethyl acetate (15 nL).
‘The aqueous |ayer was then re-extracted with ethyl acetate (15 nl) and
the organic |ayers conbined, dried (MgSO4), filtered and ggpgentrated in
vacuo at 50 'C overnight to afford the 10 title conpound ag a clear oil
(1.41 g, 97.0%9. "HNWVR (DVSO-d6) 6 13.0 (broads,
7.23 (t, I H J =8 Hz), 7.03 (d, 2 H J =8 Hz),
Hz), 6.75 Om 5 H), 4.73 (s, 2 H, 3.70 (s,'3 H)

2.48 (t, 2[H J =8 Hz), 2.36 (t, 2 H LT =38 =
7 Hz), 1.4 (s, 60H); 13C NVR (DVEO-d6, 20' C) » .

154. 1 . B 8, 130.3, 129.7, 120y1, 119. I, 113.8, 113.2,

78. 9, 4 15, 34.0, 28.4827.8 26.2, 25.7;RpR (CHC13)

1707, 160 1509 'Hal
6.40; N, 9.88. Found:
o o"

Anal . Cal cd./|f or N305' C, 20 64.93; H,
: 8. 65; 9. 7. anple 117 & 0 NN |

These additional compounds are further exemplified in

5 the following table..

Table I .
Example R4 R3 R2 R20 " R21 R22
Number i
43 CH3 } CH3 propyl 0" H H
44 ' CH3 CH3 butyl H H OCH3
45  CH3 CH3 CH3 H H | oOCH3
46 CH3 CH3 | propyl H NO2 H
27 CH3 CH3 ethyl | ® | ® | ocH3
48 ethyl CH3 | propyl. 1 H - CH3 . H
I M
49 o benzyl CH3 propyl H CH3 H
50 T H T H “propyl | CH3 CH3 | =




25 Step A: 10 May 2005 WD 02138-;i3 PCT/USQO /42928 237 '-~z 0~1 0 14 N,

N A nmet hanol solution of nmethyl 4-nmethoxyphenyl acetate (Al@Magi20030.0 g,
0. 056 nmol) and hydrazine hydrate (EM b Sci ences, 27.8 g, 0.556 nol) was
stirretvoaé2/mrtsi ent tenperature overnight. The resul ti ng ol was
concentrated, added to water and Bitracted with ethyl acetate (2X). The
organic |ayers were conbined and washed wi th aqueous brine then dried
over sodium sul fate. Evaporation of the solvent gives a solid 10 product
whi ch is washed with hexanes/ether and filtered to give the desired acyl

hydr azi-de—as—arwhi-t-e—sod—CgH-202N2 (MA/180. 21) - mass spectroscapy () TR)
181.0} Step B: |15 ";Z:z 0111 11 ~NNN Nk):: 1Y -0 Atetrahydrpfuran
sol utifon §I50 [IL) ofgfne atyign A4S 00044l ) was
treat¢d with pfopyl 20 isog¢yanatie é‘fgﬁ,c 0.%%4 msgl) (:II-tI’Jld stirred -
at rodm tenpefature overnight, dur| ng whi c eci pitate{forns. The
r esul tHRg-susperston—was—t+teated—w-t-h—et-ha O} —and
: VRS A ethy| H " propyl CH3 H
53 isopropyl H propyl CH3 CH3 H
54 F F propyl CH3 CH3 H
55 cyclohexyl H - propyl CH3 CH3 H
56 phenyl H prdpyl | CH3 CH3 H
57 2-hydroxy H propyl CH3 CH3 B
ethyl |
58 . F H propyl CH3 CH3 H
59 ‘butyl H propyl ‘CH3 CH3 H.
60 pen tyl H propyi CH3 CH3 H
61 ‘ H " H propyl H t-butyl H
62 CH3 H propyl H C-butyl H
.63 | ethyl H propyl H 't-butyl  H
64 isopropyl H pro_pyl = t-butyl H
65 F . F propyl H t—biltyl . H
66 cyclohexyl H - propyl H t-butyl " H




stirred for an additional 30 m nutes. Hexane was then added and the

m xture was filtered to give the desired acyl 25 sem carball dley@80a white
solid which was used w thout further purification. CL3H -9N303 (MW 265. 31)
10 MaywgQ@9asss YO 02/ 38553 PCT/ USO /42928 238 Step C é\l”B§O /Ay 7get hanol
Solution (150 m.) of the acyl semsgarbazide 5 from Step (]16 g, 0.038
nol) was stirred and treated with solid potassium hydroxide (21.1 g, 0.377
nol) . The mi xture was heated at 600C for 24 hrs then cool ed to anbient
tenperature and stirred for 48 hrs. The solvent was reduced to about 75
m, added to water acidified to pH6 with conc. HC and 10 extracted with

et hyll acetate |OX) The org ni c Iéyers vvere (I':onbi hed, washed with anﬂueous
-br i neandg—dr+egd F—sot-um—stHfate- ._m,,u ati-op—oftha—gol-vent gives a
solid th;é;t?uwas V\gﬁ Tvi th Bexane/BIREH 1 o gitve | thePHes gifed M- pr opy|
triazolinone gs a whi te sql id. 15 G 3HL7N302 (M 247.30); {mass spegtroscopy
(MHH)}E248. 1 Step D --O-INNQz1__1UD N Th e NM-propyl firiazolingne from
Step {C (P® g, @"mrm 28 i § dimzaiwled {nHDVF {28l ) anditrepted with
chl or{o- p- xyl erle hc}’ ich,] 6-0 ¢, 0.043 nol) and]powdered|potassi um
carbdnate (Alldrich, l5 g, 04 113 nol) .{The fesulting|m xture was
heatdd 69 butyl H propyl | H t-butyl H

70 pentyl H - propyl | H t-butyl H

71 CH3 . CH3 2-methoxy | CH3 CH3 H

‘ ethyl
72 H 1 R ethyl | H CH3 H
i

73 CH3 H ethyl H CH3 | =H

74 ethyl H ethyl H CH3 H

75 isopropyl H | ethyl | H CH3 H

76 cyclohexyl H ethyl H - CH3 . H

77 " phenyl H ethyl .| H CH3 | H

78 _ CH3 CH3 t-butyl CH3 CH3 H

79 CH3 = | CH3 | i-propyl |CH3 | CH3 H

80 CH3 CH3 H H H c1

81 CH3 CH3 | TCF3 H | CF3

82 CH3 CH3 | . H H Cl | cl




to 60*C overnight. The cool ed reaction m xture was added to aqueous HCl
(IN, 200 nL) and extracted with ethyl acetate (3X). 10 Mayl!®Wes20§p

02/ 385¥53 P?%'[[ USQ /42928 239 The conbined organic | ayers were washed with
aqueoud DIFHE3  dried over sodium sulfate and concent r FENWHgI¥e t he
crude product as an oil. Purificat¥on by flash chromatography (gradient:
100% hexanes to 2:1 hexanes:ethyl acetate) gives the 5 desired

N2- p- met hyl benzyl triazolinone. C22H25N302 (MW 351.45); mass spectroscopy
(MR+) 352.2 Step E: NN --ZZ N 10 The N2-p-net hyl benzyl triazolinone from

Step P (1.5 g,| 0.004 nol) jwas dji ssolved 1 njmethylené chiofide (Z5 L) and
cool ef—underaldrying tubel A solution of bdron tiribromde{ (3.1 g.j1.2 ni,
0. 013 | ol $3was| addedHar opw| sFH3 {The rdactioff i ftureFwas |henFal | oped to
warm {o anbient tenperaturé¢ and [15 stirred flor 2 |hrs. The feaction fpas
quenched by thg dropwi se .addifti on of nmethanol [(5 nL), afded to water and
extracted8di thi nmetdo3sene ¢hlwrijde LHZXpy1 The off gantCpl,ayerp WEHE cojrbi ned,
dri ed}lover sod|fum sulfate and cdncentrated tlo gi Ve the desjred phepol as
an oil which ip used withobt purfification. 20 C2.iOH23N302 { MV = 337} 4);
mass $PecgEo0STPPY (Mih) 33"?.&3~.Lep Fg 01 NN Gé\_/_‘%)}ny%.CCu i
86 CH3 CH3 H H CF3 H
87 - CH3 CH3 " H H OCF3 H
88 CH3 - { CH3 H H CF3 F
89 CH3 CH3 | 2-phenoxy | CH3 |  CH3 H
ethyl
-90 CH3 ~{ CH3 ‘cyclo- CH3 CH3 H
pPropyl- —
methyl
91 CH3 . CH3 propyl H amino H
92 CH3 CH3 2,4-" H CH3 H
dimethoxy-
| benzyl ‘
93 CH3 CH3 2,4~ CH3 H CH3
dimethoxy-
benzyl
94 CH3 CH3 | 2,4- H t-butyl H
dimethoxy-
benzyl
55 CH3 | CH3 2.4- | H B phenoxy
dimethoxy- '
_ benzyl




WD 02/ 38-SS3 PCT/ USQO /42928 240 The phenol from Step E (1.3 g, 0.004 rml)
was dissolved in ethanol (50 nmL) and treated with ethyl 21bMaw@08but yrate]
(Aldrich, 2.3 g, 1.7 nm., 0.012 nol), powdered potassium carbonate

(Al drive0,0228383g, 0.016 nol). and magnesi um sul fate 5 (Bcfuge/ 905 nol ).

The resulting m xture was stirred2mnd heated to 550C, under a drying tube,
overni ght. The cooled reaction m xture was added to HC1L (5N. 70m ) and
extracted with ethyl acetate (2X) . The conbined organic |ayers were dri ed|
~over sodiumsulfate and concentrated to give the cr ude product 10

Puri fircaggon gy fiagh chrom graph graciten +66%rexates 12 et hyl
acet dt e: hexangs) glévgs the egl ed éf 1ngyl este#I lIlkl!%3N3 4 (%— 451.6) ;
mass {spectros¢opy (M+) 452. 3 S @pm&chbxyS 0 N—N 15 The|ethyl ester from
Step : : was i ssol ved in met hanol (12 fglL) and s¢dium -
hydrdxi de (2N} 3.0 m, 006 npl )P&AARYH. The resul ting mijxture wa$ stirred
at ar 7] P TpeT afzd fght.— Jhg_Tea }g mXtee o HCl 20
(5N, Mt hyl Acet at @ (2X){. The organic ayers were
conbifned, dri¢d over sodi ym sul diﬁeahdxyecncentrat ed to give the ¢rude
prodyct. Purification by flash onat gr.ephy (lgr adi:ent : {100% hexgnes to
1:1 dthyl acetate/ hexanelthen 10 ﬁ%ﬂﬁ nol{ in gthylacetate) givesfthe 25
desired earboxyliccasi d as @ayhj te pam CH3 CH3 H
l dimethoxy-
benzyl
99 CH3 CH3 2,4,6- . H CH3 "
trimethoxy
-benzyl

Other compounds of the present invention, having the
structural formula shown below, were also synthesized by

5 methods similar to those described in the previous examples.

R20

R21

| Example R2 | R20. R21 . R22

100 pPropyl CH3 CH3 H 1

101 propyl | H "t—butyl  H




(724% A4 (MW 423-5); mass spectroscopy (MH) 424.3; (M+) 422.1 10 May

2005 WD 02i 38553 PCT/USO /42928 241 O N NVY-Ck Y ~f N 1EMawW2B0318 2-
(n-Propyl ani i nocarbonyl) -2- (4-nethyl phenyl nethyl)hydraziiie 5 carboxylic
aci d, wolzaedsnet hyl et hyl ester 4- Met hyl phenyl net hyl hyelraesoiazaear boxyl i c
acid, 1, 1- dinethylethyl ester (®702 g, 21.2 mmol) was dissolved in

i sopropanol (50 nL). Propyl isocyanate (2.71g, 31.9 nnol) .was added in
one portion via syringe and the solution was 10 allowed to stir at anbient
tenmperature for I h. The solution was concentrated to a clear yellow oil,
and puriTied by cotunmm chromatography (Sr021—2+-3 ethyl acetate: hexanes)
to afford theititle conpound ag a white jsolid (5. 589, 82%: np 87.8-89.4
Cc; 1j H NMR (DVSOedtBy1600C¢) B 15 8cHd (s| I Hy, 7.{10 (d-d, 4 H J 8.2 Hz),
6.21{s, 1 H,| 4.43 (s, Il H,1(3.01 (q, R H LT 6.4 Hz), 2.27 (s, 3 H),
1.41 (sext., 2 H LT =7.3 H), 1.35 (s,}]9 H, 0.82 (t, 3 H .J =7.4 Hz);
3.3 NV £ i}cﬁgtg§nt4 8 H5%. ,Cﬁﬁﬁ‘i, 36, | 135.5, 129.3, 129.0,

80.2,{ 51.0, 42-2, 28.6, 23.7, 21.4, 20 11.8; Analj. Calcd. for C17H27N303:

C, 6353, H 847, N 13{07. 25 10 May 22005

E
R1
Y /
N—N
M=
x~ TN
"
Example E Y . X R1 R2
I 104 2{2-methyl) | O |.butylene 4-methyl ethyl
propancic benzyl
" acid
105 2(2-methyl) | O | butylene 4-methyl propyl
propanoic ) benzyl
- acid
106 ethancic |0 |propylene|[ phenyl propyl
| acid
107 2(2-methyl) |0 | propylene rhenyl propyi
propancic
' acid
108 2(2—methyl) O |propylene | B-naphthyl CH3
propanoic _ methyl
acid
109 2(2~ 0 |proplyene | 4-t-butyl propyl
tetrazole) _ * benzyl




WO 02/ 3851 3 PCT/ USO /42928 242 CH3 H2 N YN O
X-Propyl-l-(4 nethylphenylnethyl)hydrazinecarboxanide
(propyl andnocar bonyl ) - 2-

a sol

ufy)
(4- nethfﬁﬁﬁeny

(3.0204 91 9.397 mmol)
nmet hanesul fonic acid (762 AL, 11.7 nmmol) and the m xture stirred f or

| me
in

t hyl ) hy~Jr azi neca
di chl or

%gpxyllc acid, I"l
met hane (25 ) mas

met haNey 2006

5 BERYEM1288hy
added

nate To
| ester

21

h. The nixture was then concentrated in vacuo to an oil and
recrystallized (ethyl acetate) to afford the title conpound 10 as a white
solidf(2.0639 p, Géﬁﬁyhﬂnl 69% : np 108. p-111.4 Oc; ] IH d6) 5
7.56 [s—t+ H 14.67 (s 2 H _ 3 06 ( 2 H . J =70 Hz),
2.35 [s 140 E‘s?fff(%fhle” MO | | 1ethviepm 23'I=1I§lei‘—h@{1»'8 2 (hexglH, LT = 7. 5
Hz) ;123 C NWR (%hﬁ%% 157{7, 138.0, {32 % . 128.8, 52.7] 42.7,
40.6,| 15 23. 3, 21. 4, 11.9; IR (fHC13) 3416 8 y 2936, 2877,| 1691,
1543 prn-'. Anpl. Gaféd. fof CL2H gN30- CH4P3S* C 49 19; H 7.30; N, .
13. 24—Found—E—48 3 —H—F-—321-N-13.28 120 0 25
1-[(47N&Hﬁ‘6xvphowvl§‘§ﬂ%‘yryll‘2- Erﬁﬁyﬁ%nrﬁnmuﬁm A- pebbyl)
sem cjar bazl de {To a sol utionjof #-(4- nethoxypﬁggg&ébutyric acid (2.p207 g,
10. 42-m L\V/~N 10 May!2006 WD 02138b53 CT/JUSQ / 42928
di metjhy1# &£ manji dd 2(medingds) | On bphypbyaeeisal e (254AL) qas T CH3
3~ dimethoxy .
tetrazole) benzyl
ethyl
R21
N/N .
M =
0 X N
R4 A
0. R2
5
Exmle R4 X ‘R2 R21
113 CH3 propylene CH3 f—butyl
114 benzyl propylene CH3 t-butyl
115 CH3 'butyiene- pfopyl methyl

Example 116



added dropwi se over 5 mn oxalyl chloride (1.13 nL, 13.02 mol) . The

resulting mxture was stirred for 30 min and then concenttMad 2085vacuo to
renove excess oxalyl *chloride. 5 The resulting oil was redissolved in

et hyl 83 (15 nL) and then added in one portion t | 44 40n of
N-Proagﬁs%ek?i-nethylphenylnethyl)ﬂwdrazinecarboxanidepﬁgwﬁgﬁggﬁffonate
(3.1578 g, 9.95 mmol,) and pyridine (2 nL, 24 nmol) in ethyl acetate (10
m.) at 0-5 OC. The reaction was stirred for 1 10 hour at roomtenperature,
then washed with INHC1L (2 x 50 nlL), saturated ag. NaHCO3 (2 x 50 nL), and
saturated ag. Nad (25 nL). The organic |layer was dried (MgSOH),

filtered, concentrated and purified by silica gel chronmatography (3.1

et hyl acetate: hexanes.) to afford the 15 title conpound as a white solid
(3.76 g, 9.47 mmol, 95%: - 3. 5-88.2 OC, 1H NMR (DMSO- d6, 60 OC) 8 9.45
(s, 1 H, 7. 10 (m 4 H , (AB, 4 H J=8 0H), 6.25 (s, 1 H ,
4.50 (s, I H, 3.71° (2, 3 H 9 (m 2 H, 2.45 (t, 2 H J = 8.0 Hz),
2.26 (s, 3 H, 2.06 (t, 2 H, 7.5 Hz), 1.72 (t, 2 H J=7.5Hz), 1.40
(m 2 H, 0.81(t, 3 H J=28.0 ); 613 NVR (DVSO d6) 8 172.0, 158.2,
158.1, 136.7, 135.8, 134.1, 129.19, 1$%9.4,}128.9, 114.3, 55.6, 50.8, 42.3,
34.3, ,33.4, 27.3, -23.7, 21.4,”&%,, C13) 3456, 2996, 2963, 2936,
2876, 1708, 1669 cm 1. Anal. Calcd.Bfor C23H31N303: C, 25 69.49; H, 7.86;

N, 10.57. Found: C, 69.36; H 7.71; N, 10.54. 30 35 10 May 2005 wo

W 38553 PCT/ USQ /42928 244

{3-methoxyphenyl) methylenehydraéinecarboxylic acid, 1 P I
dimethylethyl ester To a solution of t-butyl carbazate
5 (5.59 g, 42.3 mmol) in ethyl acetate (15 mL) was added with
stirring m-anisaldehyde (5.17 mL, 5.76 g, 42.3 rmmol).
"Hexanes (70 mL) was added slowly and. crystallization
occurred. The resulting slurry was stirred at rt for 45 min
~and then cooled to 0 °C. The slurry was stirred at 0 °c for
10 60 min, then filtered and rinsed with cold hexanes (20 mL),
_and dried in vacuo at 40 °C to afford the title compound- as
a solid (9.68 g, 91.4%): mp 135.6-137.4 °C; 'H NMR (DMSO-
"dg} 6 10.93 -(s, 1H), 7.29 (£, 1 H, J = 8 Hz), 7.14 (4, 2 H,
 J = T7Hz}, 6.92 (q, 1 H, J = 7 Hz), 3.75 (s, 3 H), 1.45 (s,
15 9 H); YC MR (DMSO-ds) & 160.2, 153.1, 143.7, 136.8, 130.5,
.120.0, 116.2, 111.3, 80.1,' 55.7, 28.7; IR (KBr mull): 3360,
3010, 2982,. 2838, 1510, 1487 cm™t; A pdrt’ion wés
recrystaliized from ethyl acetate and submitted for
elemental analysis. Anal. Calecd. for CisHigNo03: C, 62.38; H,

200 7.25; N, 11.19. Found: C, 62.34.; H, 7.46; N, 11.19.



5- [3- (4-Methoxyphenyl) -propyll -2- (4-nethyl benzyl) -4-propyl-

2,4-di hydro[1,2,4]tria-201-3-one To a solution of 1-[ (4- ®May2005

met hoxyphenyl ) butyryl | - 2- (4- met hyl phenyl net hyl ) -4 propyl ) sem car bazi de
(1.24 wo@ndsmol ) in ethyl acetate (25 nL) was added,cagahahss! fonic
acid (0.80g, 3.43 mmol) and the rggulting m xture stirred at retrlux for 2
hours. The organic | ayer was washed with saturated ag. NaHCO3 (2 x 10 25
m) and 1 N HCL (2 x 25 nL) followed by saturated ag. NaC (25 nmL). The
organic |l ayer was then dried (MgSO™4), filtered, and concentrated to afford
the title conpound as an oil (1. 14 g, 3. 00 r(ffnol, 96% - 'H NMR
(DVMSO-d6) 5 7. 10 (s, 4 H), 7.06 (d, 2 H J=B. 5Hz) , 6. 81 (q, 2 H J
5. 0 Hz) , 15 4.77, (s, 2 H, 3.69,(s, 3 H, 3.46 (t, 2 H '17.5 Hz),

2.54 (t, 2 H J=7.5Hz), 2.47 ( / 2 H J=7.5H)-, 2.23, (s, 3 H, .
1.82 (m 2 H, 1.52 (m 2 H), O. (t, 3 H J 7.5 Hz); 13C NWR (DVSO d6) 6
158.2, 154.1, 146.8, 137.2, B\1, 133.9, 129.9, 129.7, 128.1, 114.4,
55.6, 48.3, 42.8, 20 34.0, 24.8, 22.5, 21.3, 11.5; IR (CHC13) 1691, -
1513, 1465, 1247, 1225 cnvl.NAnal. Calcd. for C23H29N, 302: C, 72.79; H,
7.70; N, 11.07. Found: C, 72-82;
PCTf USOl / 42928 24.4; HO N~ Exa Ie/BéQ .

5-[ 3-(4- Hydroxyphenyl ) - p. ropyl ] - 88( 4_#el enzyl) - 4- propyl -

2, 4-di hydro-[1, 214] tri azol - 3-one 5-§3- (#- Metthoxyphenyl)- 5
propylj-2-(4-nmethyl benzyl)-4-propyl-2,4 di hydrofl, 2,4]triazol -3-one (0.770
g, 2.03,nnol) and excess :

, 7,87, N, 10 May 2005 WO 02/ 38553

{3 -methoxybenzyl )] hydrazinecafboxylic acid, 1,1-dimethylethyl
5 ester {3-methoxyphenyl) methylenehydrazinecarboxilic acid,
1,1-dimethylethyl ester (7.03 g, 28.1 mmol) and Pt/C (5%,
Vdry,. 5.07g) were slurl_"ied in THF (80 mL) and hydrogenated at
rt and 50 psig for 8 hr. The slurry was then filtered
through celite and concentrated in vacuo at 50 °C to afford
10 the title compound as a clear oil (6.68 g, 94.0%): *H NMR
(DMSO-de) & 8.22 (s, 1H),.7.19 (t, 1 H, J = 8 Hz), 6.85 (4,
1H, J=178Hz), 6.77 {d, 1 H, J = 7 Hz), 3.84 (s, 2 H), 3.72
(s, 3 H), 1.37 (s, 9 H); PC NMR (DMSO-d¢) & 159.9, 157.1,
141.1, 129.7, 121.1, 114.1, 113.1, 78.9, S5.5, 54.9, 28.9;
15 IR (CHCla): 3008, 2982, 2935, 1712 com!; Exact Mass:

r

Cale’d. m/z for CisHpN;O3Na: 275.1372, Found: 275.1381.



pyri di ne hydrochloride were nelted together for 2 hours with stirring at
180 OC. After cooling to roomtenperature, the contents wHriagi20@8 ed in
et hyl acetate (50 nlL) and water (50 10 nL). The aqueous | ayer was extracted
with ewghbasetate (2 x 25 nmL). The conbi ned organics ,ﬁswﬁ§gﬁd with 5 N
HC1L (50 nlL), saturated agq. Nal (24 nL) , dried (I\/gSO4'¥¥jeIr .ﬁ éred and
concentrated to afford the title conpound as a yellow oil (0.670 g, 1.83
mmol, 90%: IH NWR (DVMSO-d6) 8 9.13 (S | 15 H, 7. 10 (q, 4 H LT =3. 0
Hz) , 6.79 (AB, 4 H J =85H) , -4.77 (s, 2 H, 2.5 (t, 2 H LT 7.5
Rz), 2.46 (t, 2 H LT 7.5 Hz), 2.24 (s, 3 H, 1.79 (m 2 H, 1.51 (m 2
H, 0.79 (t, 3 H J=7.5Hz); "CNW (DVMSOd,) 5 156.1, 154.1, 146.8,
137.2, 135.1, 132.1, 129.9, 129.7,/128.1, 115.7, 20 48.3, 42.8, 34.1, 28.2,
24.7, 22.5, 21.3, 11.5; IR (CHC13Y 3007, 2937, 1690, 1515, 1463 cnvl .
Exact Mass Calcd. for C2,2H2A82s 366.2182. Found: 366.2191. Exanple 120 O
10 May 2005 WD 02/ 38553 PCTI 42928 246
2- Met hyl -2- (4-(3-[1-(4-net hyl hen?yl ) - 5- oxo- 4- propyl -4, 5- , _
cl,-hydro-1H[1,2,4]triazol-3-yl -prqpyl) phenoxy) - propionic acid ethyl

ester To a mxture of sodi um et hoki d (1.2 m, 5 3.28mmol) and et hyl
acetate (322 gL, 3.28 mmol) was
(3- (4- hydr oxyphenyl ) - pr opyl j -“Z2=¢ 4- nethy?benzyl) 4- propyl -

2,4-di hydro-[1,2,4]triazol-3-onew(1.2 g, 3.28 mmol) in ethanol (10 nmL) and
the resulting mxture stirred at reflux for | hour. Then ethyl-2-butyl
i'sobutyrate (1.08 nL, 7.38 10 nmol) was added and the reaction continued at

reflux for |

3- (aminocarbonyl) -2-(3 -methoxyphenylmethyl)hydrazine
5 carboxylic acid, 1,1-dimethylethyl éster {(3-methoxybenzyl)
_hydrazinecarbox:.llc acid, 1,l1-dimethylethyl ester (6.30 g,
25.0 mmol} was dissolved in isopropyl alcohol (IPA, 65 mlL).
Trimethylsilyl isocyanate {4.73g, 34.9 mmol) was added in
one portion via syringe and the solution was allowed to stir
10 at ambient temperature for 7 h. The slurry was cooled to 0-
5 °C, filtered, and the solids rinsed with cold IPA. The
solids were dried in wvacuo at 40 °C overnight to afford the
title compound as a white solid (4.71 g, 63.9%). The
filtrate was - concentrated and purified 'by column
‘15 :gbromatography ($10;, EtOAc) to afford additional compound
(0.91 g, 12.3%). These two portlons were combined to vield
5.82 g (76.2%) of the title compound: mp 136.3-138. 5°¢; m
NMR (DMSO- ds, 60°C) & 8.70 (s, 1H), 7.20 (t, L H, J = 8 Hz),
6.80 (m, 3 H), 5.90 (s, 2 H), 4.50 (s, 2 H), 3.74 (s, 3 H),
20 1.36 (s. 9 H); YC NMR (DMSO-ds, 20°C) & 159.9, 159.6, 155.0,
' - 140.2, 129.8, 120.9, 114.0, 113.2, 80.2, 55.6, 51.1, 28.7;
IR (CHC13): 3003, 2984, 2938, 1745, 1680 em™; Anal. caled.
~for CiHaNs0s: €, 56.94; H, 7.17; N, 14.23. Found: C, 56.54;
_ H, 7.17; N, 13.98. '
s .



hour. Then sodi um et hoxide (1.22 nL, 3.28 mmol) was added dropw se over 5
mn and the reaction continued at reflux for 4.5 hour. AdHMeyRP5sodi um
et hoxi de (520 gL, 1.4 muol) and et hyl-2-butyl isobutyrate (205 pL, 1.4
mol ) wereadgded and 15 reaction continued:-at reflux f @9 g Addi tional
sodi um et hoxi de (336 pL, 0.903 mgpl) and et hyl - 2- buty |so utyrate (132
gL, 0.903 mmol) were added and the reaction continued at reflux for 3
hours. Finally, additional sodiumethoxide (2 0 0 ItL, 0.54 mmol) and

et hyl - 2-butyl isobutyrate (100 gL, 20 0.133 mmmol ), were added and the
reaction continued at reflux f on,l 5 hours. The m xture was allowed to
cool to room tenperature and is ghen quenched into a solution of conc.

HCO (1.5 g, 41 mmol) in water nL) The resulting solution was then
concentrated in vacuo, taken gp Nn ethyl 25 acetate (100 nmL) and the
aqueous | ayer was di scarded. organic |ayer was washed with saturated
ag. NaHCO03 (2 x 50 followed by—sSaturated ag. Nad (2 x 25 nlL)-. The
organic |l ayer was dried (MyS0O4), Yiltered, concentrated, and purlfled by
silica gel chromatography (1:1 ethyl 30 acetate: hexanes) to afford the
title conpound as a yell ow QELT(%gmi , 2 06 mmol, 63%: |IH NVR (DMSO d6)
8 7.10 (s, 4 H, 6.87 (AB, 4 4.77 (s, 2 H, 4.14 (q, 2 H
J =7.0 H), 3.4,6 (t, 2 H LT %5 FEH 2 54 (t, 2 H LT 7.5 Hz), 2.47 (t, !
2 H J 7. 5 35 Ft) 2.24 (s, 3 H, 1.82°(m 2 H, 1.51 (m 2 H, 1.47 (s, 6

H, 1.14 (t, j =7.5 Hz), 0.79 (t, 3 H J 7.0 Hz); 10 May 2005 WO

02/ 38i J':'_’-B( f%t%%%%%ﬂ&%@ﬁ%ydraz ine carboxamide
methanesulfonate 3—(aminocafbonyl)—2—(3—
methoxyphenylmethyl) hydrazine carboxylic acid, 1,1~

5 dimethylethyl ester (5.30 g, 17.9 mmol) was dissolved in
dichloromethane (60 mL). Methanesulfonic acid (1.93g, 19.9
‘mmol} was added in one portion and the solution was allowed
to stir at rt overnight. The resulting slurry was cooled to
0-5 °c, filtered, and the solids rinsed  with cold

10 dichloromethane. The solids were dried in vacuo at 40 °C
overnight to afford‘ the title compound as a white solid
(5.05 g, 96.6%). mp 130.3-132.1 °C; 'H NMR (DMSO-ds) & 9.7

. {(brocad s, 3 H}), 7.30 (t, 1 H, J = 8 Hz), 7.05 (broad s, 2
H), 6.88 (s, 3 H), 4.69 (s, 2 H), 3.74 (s, 3 H), 3.34 (s, 3

15 H); C NMR (DMSO-d¢) & 160.1, 158.2, 137.3, 130.5, 120.7,
'114.3, 114.0, 55.7, 52.7, 40.4; IR (KBr mull): 3186, 2939,
1719, 1707, 1168 cm™; Anal. Calcd. for CeHysN3Op: C, 41.23.;
H, 5.88; N, 14.42. Found: C, 40.86.; H, 5.92; N, l1l4.61.



C NW\R (DVMSO-d6) 8 174.0, 154.1, 153.8, 146.7, 137.2, 135.6, 135.1, 129.75,
129.66, 128.1, 119.6, 79.2, 61.6, 48.3, 42.8, 34.0, 27.8, 1@May,20p4. 8,
22.5, 21.3, 14.5, 11.5; IR (CHC13) 3005, 2939, 2878, 1729, 1692, 1509
cnvl . vaoabssssEal cd. for 5 C28H37N304: C, 70.12; H, 7.7%cmNjse®42068 Found: c,
69.92; H 7.84; N, 8.77. Exanple3121 0 0"'( r-0- HN 10 To-.a solution of
2-nmet hyl -2-(4-{3-[I|-(4-net hyl benzyl ) - 5- oxo-
4-propyl -4, 5-di hydro-1H[1, 2,4]triazol -3-yll|-propyl)- phenoxy)-propionic
acid ethyl ester (0.45g, 0.938 ) in nethanol (7 nmL) was added with
stirring agq. 1IN NaOH (2 nL, 2 wnol) at roomtenperature for 18 hours. The
reaction 15 mxture was-concent/rated to a thin filmand partitioned
bet ween et hyl acetate (25 d IN HC (25 nL). The organic |ayer was
- washed with saturated ag. ) 25 nm), dried (MyS0O4), filtered, and
concentrated to afford the tit\e conpound as a yellow solid (0.400 g,
0.886 nnol, 94%: 20 np 94.0-965 O, 'H NVR (DMBO-d6) 5 12.92 (br. s, 1 H)
, 7. 10 (s, 4 H, 6.88 (AB, 4 J-.Hz)477(s 2 H, 3.46 (t, 2
H J=7.5Hz), 2.54 (t, 2 =N7. 2.48 (m 2 2.24 (s, 3 H , 1.
82(m2H),1,52(t2HJN7 1. 4 6 (s, 6H),079(t3
H J =8 0H) ; "C NI\/R(DIVISOEG 8 1 154.1, 146.8, 137.2, 135.2,
135.1, 129.7, 128.1, 119.3, 79.0,, 60.4%.48.3, 42.8, 34.0, 27.9, 25.7,
24.8, 22.5, 21.3, 14.8, 11.5; IR (CHg13) {3007, 2939, 2878, 1692, 1573,
1508 crC-; Anal. Calcd. for C26H33N30& Ceo 69.16; H 7.37; N, 9.31. Found:
C, 68-90; H, 7.55; N, 9.14. =~ >.-°

1~[4~[4- (1-Ethoxycarbonyl-i-methylethoxy)}phenyl]lbutyryl]~2-
(B-methOJ{yphenyhnetﬁyl) semicarbaz ide 414~ (1-

5 Ethoxycarbonyl-l-methyl-ethoxy)-phenyl] butyric acid (4.86
g, 16.5 mmol) was dissolved in ethyl acetate (40 mL).
Oxalyl chloride (2.43 g, 19.14 mmol) was added to this
solution dropwise in the presence of a catalytic amount of
N,N-dimethylformamide (100 mg, 1.37 mmol}. Completion of
10 acid chloride formation was verified by HPLC. This solution
- was then ‘added dropwise to a suspension of 1-(3-
methoxyphenylmethyl)hydrazine carboxamide methanesulfonate
(4.80 g, 16.5 mmol) and pyridine (1.30 g, 16.5 mmol) in
‘ethyl acetate (55 mL) at 0-5 °C. After stirring at 0-5 °C

15 " for 6 h, an additional charge of pyridine was added (1.30 g,
16.5 mmol) and the solution was stirred at 0-5 °C for 1-h at
which time the reaction was complete. The solution‘was
warmed to rt and washed twice with 1IN HC1 {80 mL) and twice

- - with 5% aq. NaHCO; (80 mL). The organic layer was dried
20 (Mgso.;}, fa.ltered and concentrated ‘to a waxy solid. The
solids were recrystalllzed from a mixture of toluene {17 mL)

and n-heptane (7 mL) at 60 °C, cooled to 0-5 °C and
filtered. The solids were dried in vacuo at 40 °C
‘ové_rnight, affording the title cbmpound as a white solid
‘25 (5.05 g, 65%): 'H MMR (DMSO-ds, 60°C) § 9.60 (s, 1 H), 7.19
' {t, 1 H, J= 8 Hz), 7.00 (4, 2 H), 6.80 (m, 3 H), 6.71 (4, 2




10 May 2005 WD 02/38553 PCT[USA /42928 248 5 EXAMPLE 122 HO 0 OH 10
. 4- (4- Hydroxyphenyl)buty ric Acid. A 22-L 4-necked round btdMam20Dask was
equi pped with a condenser, nitrogen inlet, thernoneter |ead and over head
stirrwgonpesy atus. The flask was charged with 4-(4- peyhapylieny! ) butyric
acid (2250 g, 11.58 noles) foll oywwed by pyridine hydrochloride (5360 g, 15
46. 34 noles, 4 eq). The resultlng m xture of the two solids was heated
under nitrogen to 185-195 'C, vvlth stirring conmencing by 50 OC. The fl ask
contents were held at 185- 195 'C, and, reaction progress was nonitored by
TLC (50/50 v/v_hexanes/ethyl acetate + 1% v/v acetic acid, p 20
ani safdende &t47h. f or 99i dal 2241 -0r8-52Af tsor 2 vid) hodr 35 TQC Jamalysis

i ndi catzod campl et£. xamsunption ¢ of osgar & ngy ﬁ’gt?l’l? o7The heaty source was
al lowed to cool_to 90 CC, ter whic HC1 (2900

r enov he m.x
n, 1 47n’dr’r% és ]1L7§5 Hind 42b (70d 1) wer-d8 ddted FqudntiZal ly. 25
Sti rr|(rtg \Badl,coft# ntieHz hiat fic tm-ﬂap(]bMS@-rmerat ane, oeaql‘yngSS 158C.9, The

mxt uRggWas t serr%j%"% out iluted with
t- bUt\éL V\ngt hy gtﬁer-f E, %%b%’a ;LtzgmgThei%ly'é 'se dPafted and the
aqueotddpdrti bh3whs #%eki r #3t.6d Wb hS MTBR (3 x34030 ra.‘.) fhe 2ar.gani ¢
porti @gs730 1\0@@. cpﬁbl Red aaa Pack- ed h 1 Af t er
dryin Q%NaZE[IgQ :g f| ltrati onlb, ghewgglh tl3‘@!‘2to 5‘i\é.}c?oncenggagﬂg 9|'7r'| vacuo to
afforg e ﬁ%@un& 54d £m Anal. Calcd. for CisH3;3N30¢: C,
. 63.68; H, 7.05; N, 8.91. Found:

10 63.49; H, 7.02; N, 8.99.

/0

~-° -
2-(4—{3—[1—(B-Methoxy-benzyl)—5-oxo-4,5-dihydro—1£-
[1,2,4]triazol—3—y1]-propyl}~phenoxy)-2—methy1—propionic
_ acid ethyl ester 1—[4—[4—(1—Ethoxycarbonfl—1~
| 15  methylethoxy)phenyl]butyryl]-2-{3- ' ‘
: methoxyphenylmethyl)semicafbazide {4.08 g, 8.6§ mmol) was
dissolved in ethyl acetate (7.5 mL)}. 18 {(+)-10-
camphorsulfonic acid (2.21 g, 9.51 mmol) was added in one
‘portion and the. solution was heated to reflux overnight.
20 The solution was cooled to rt and washed with sat’d adg.
NaHCO; (40 mL x 2) followed by 1IN HCl {40 ml, x 2) The -

organic was concentrated to an orange oil. This o0il was

redissolved in ethyi acetate (40 mL}; Amberlysf—ls resin
(4.41 g) was added and the mixture was heated to 50 °C and

25 stirred for 4 hours to remove de-ureated impurity. The



10 May 2005 WO 02/38553 PCT/ USO /42928 249 white solid (20209, 96. 79@ "H

NMR (500 MHz, DMSO-d 8 1.70 6) (m 2 H , 2. 15 (t, 2 H19May280%¢ 2
, 3.33 (s, 1H) , 6. 65 (d, 2 H , 6. 95 (d, 2 H . "CNI\/R(DIVISOdG)

26. 5, w3oo385583- 5, 114.6, 129.0, 131.2, 155.3, 174.2. gﬂeﬂfﬁljz
4-14- (I -Et hoxycar bonyl -1 - met hyl etfyaxy)phenyl]butyrl Cc aci 12-L 3-neck
round-bottom fl ask was equi pped with an overhead air-driven stirrer
apparatus, condenser, nitrogen 10 inlet, thernoneter/ thernocouple, and
heati ng mantle. The flask was charged with ethyl acetate (450 nlL) and 21%

(wt.) mepehpoelhoxide,i Qogigéneo L0 Oé33elr8at%ero g@#%ﬁgphereeq)- The

resulting mxture was hea to rerr'ux un and
mai nt a¢eedentraeéduxahdrpdfifled ¥p JemH H}Mcﬁna/ﬁﬁgrtéiﬂ@ glgiowed to cool

slight y bel ow, refl ux nd 4- (4-hydr phenyl )butyrlc acid (800 g, 4.43
nol es) éﬁ%eﬂceﬁﬁef kARG et saﬁ/%? F@“\P@Mn@x aﬁor 30 mn,

at whigh e I oI ra les, 3.0
eqgs.) vvascpﬁ% e% é%‘{t é% %ﬁ hagtéé)b%ay he %4\/@ eqU| pﬂed ith a 2-L

ad8i t i%®Bh fu'?1n232 {thi ThEwag = chaizied bcﬁ:ﬁ u(rd et2ha§<,| de < 8 akhanal.ggol ution
(1660 3 _nol e ,L The 35 de sol utlon was added
dropvmg% to l?‘he ref?uﬁ?ﬂ]g ge &t Bm % Hstg At & BanY Fddi Hzdmal 30 nin
at refduns HPLQ amp) y4i 53 shewerl 1 hey 25 7 eAgt, ON 64R <GORPLEL ey Te heat
source was_renoved and t he

(t, 2 H J=8Hz), 2.36 {(t, 2 H, J=8 Hz), 1.80 (guint, 2

H, J =7 Hz), 1.47 (s, 6 H), 1.14 (t, 3 H, J = 7 Hz); ¥¢c
10 NMR (DMSO-dg) & 174.0, 160.0, 7155.0, i153.8, 146.7, 139.8,

135.5, 130.2, 129.8, 120.1, 119.5, 113.8, 113.2, 79.2, 61.6,

55.6, 47.8, 34.0, 28.4, 26.2, 25.7, 14.6; IR {CHCl,) 2940,

1692, 1508, 1467 cm™; Anal. Calcd. for CisHN3Os: C, 66.21.:

H, 6.89; N, 9.26. Found: C, 66.29; H, 6.75; N, 9'.19.
i5

_ 2—(4—£3-[1-(3—Methoxy-benzy1)-5—oxo-4,S—dihydro-lﬁ-

20 '[1:2,4]triazolf3—y1]—propyl}-phenoxyj-2-methy1-propionic
acid  2-(4-{3-[1-(3-Methoxy-benzyl)-5-0xo-4, 5-dihydro-1H~
{1.2.4]triazol—B-yl]upropyl}-phenoxy)—2—methyl—propioﬁic
acid ethyl ester (1.55 g, 3.42 mmol) was dissolved in a

mixture of ethanol (7.5 mL) and deionized water (7.5 mL) .



flask contents were cooled to 5-10 OC and then transferred to a 22-L
bottomoutiet flask. Wiile stirring, the mxture was quenthMay&oh dilute
phosphoric acid (6000 nL), transferred to a 20-L Buchi flask, and
concenlvpakgsgksssn vacuo 30 to renove ethanol. The resul tpRgyafuedigs m xture
of 10 May 2005 WD 02138, 553 PCT/ )50 / 42928 250 crystals and excess EBIB
was refrigerated overnight. The <crystals were then filtered and washed
with water (2000 nL). The solids were renoved fromthe funnel and pl aced
in a 20-L Buchi flask equipped with an overhead stirring apparatus. 5 .

Af t . addi | d d at anbi ent
Alter be:addidlon alavalae (000 1h).o Lhe SRl IS, Meloas il ad gt anbien
nm) . pbetsehigdsavere émlcﬁiwvbah&é@ N@WWCO&%@ ard deledat 45 'Cto

afford the title conpound as an off-white solid (1247 g, 95.5%. "HNW 1
0 (SOOONF{zhO‘@DCB‘}‘h@ 51012@:3(@ BasH)codl &Y 1(cs alﬂvlr@r;t @t ze H), 2.35 (t,

ol (ot ool oLt S, im0 7 01

153. 7, cdrddedtAdOed . tdl a Nidey Nrellbow HI. ¥his o0il was partitioned
(4- NEt Ibenzgyzgh dra2| necar boxylic acid, 1,1-dinethylethyl ester To a

10- gal T"&??ﬂ‘ teef Qi Rtaiafisidta sG danol L) under
Imsg ;):‘)Opanol ct@{@ﬁ%s buterl 20 SARRAAUL kPRt S ARLRY ) (1Q | oved by

mL) and the organic layers combined, dried (MgS0;), filtered

and concentrated in vacué at 50 °C overnight to afford the
10 title compound as a clear oil (1.41 g, 97.0%). H NMR

(DMSO-ds) & 13.0 (broad s, 1 H), 11.47 (s, 1 H), 7.23 (t, 1

H, J =8 Hz), 7.03 {(d, 2 H, J = 8 Hz), 6.82 (d, 1 H, J = 2
'Hz), 6.75 (m, 'S H), 4.73 (s, 2 H), 3.70 (s, 3 H), 3.35
(broad s, 1 H), 2.48 {t, 2 H, J = 8 Hz), 2.36 (t, 2 H, J = 8
15 Hz), 1.80 (quint, 2 H, J = 7 Hz), 1.46 (s, 6 H); C NMR
(DMSO-dg, 20°C) & 175.8, 160.0, 155.0, 154.1, 146.8, 139.8,
135.0, 130.3, 129.7, 120.1, 119.1, 113.8, 113.2, 78.9, 55.6,
47.8, 40.6,°40.5, 34.0, 28.4, 27.5, 26.2, 25.7; IR (CHC13)
1707, 1603, 1509, 1159 cm™'; Anal. Calcd. for Cy3Hz NiOs: C,
20 64.93; H, 6.40; N, 9.88. Found: C, 65.02; H, 6.65; N, 9.57.
- Example 117 '

.25

Step A:



The contents were stirred and heated at 35 OC for 30 mn, then

4- net hyl benzal dehyde (1.142 kg, 9.51 nmol) was added, fol |'GddayBYOS

i sopropanol (0.3 L) The Contents were heated to 45 oC, and a slurry of 5%
Pd/C (WO@XRg3 in 'water (0. 3 L) 25 and i sopropanol (4dpussas:added,

foll owed by rinses of isopropanol23{2 x | L). The contents were

hydr ogenated at 40 psig and 45 '"C for 4 h, then a second charge of 5% Pd/ C
(0.3 kg)- in water (0.3 L) and isopropanol (4 L) was added, followed by
rinses of isopropanol (2 x 1 L). Hydrogenation 30 was continued at 40 psig
and 45 oC f or 14 h, @t which the 10 May 2005 WD 02/38i 53 PCT/ USOl / 42928
2M reacti@p wag Foterntned to be conplete by HPLC. The contents were then
cooled to 3b oCiand|filtered, and the filter cake rinsed with isopropanol
(15 L) NS j #'e was concentrated in vacuo to afford the title
conpound (1.97 5 kg, 88.2% as a 33.8 w-%solution in isopropanol. H NO
0 2-(Arrdnocarbonyl)-2-(4-nethyl phenyl net hyl ) hydrazi ne 10 carboxylic acid,
1, 1- dimethylethyl ester A 22-L 4-neck flask was equi pped with an

over head st&rmehgarphasalwsion cobl heighpht &-métkorpoReaylacebareand 2- L

addi ti .. .The flas S ar iLth a solution of (4-

.nethy? %§§§$$hy%93€i%EC Téﬁéﬁ#?ipd@$§?£§$ﬁéﬂ%ﬂ%th&@géFﬁyﬁE¥5 ester in
| sGpr opanehcéd9887 08 of, 0 F5G3N6WS /Whs SO 14588, ar 15881 Ent 6eLPpIPLES) e
Addi ti onal |sopropanol (3130 nmL) was added to dilute the solution to a

total 9BFEREIRE- sd8® nesulingtsgieiion wascyomaenttatdd, nedded7tonol , 1.3
€d) We§ater and extracted with ethyl acetate (2X}. The organic ’

layers were combined and washed with aqueous brine then dried
over sodium sulfate. Evaporation of the solvent gives a solid
10 product which is washed with hexanes/ether and filtered to give
~the desired acyl hydrazide as a white solid.
‘CoH120;N, (MW = 180.21); mass spectroscopy (MH') = 181.0

. Step B:
15

A tetrahydrofuran solution (150 mL) of the acyl hydrazide

from Step A (8.0 g, 0.044 mol) was treated with propyl

20 isocyanate (Aldrich, 1.2 g, 0.014 mol) and stirred at room
temperature overnight, during which a precipitate forms. The
resulting suspensidn was treated with methanol (20ml) and
stirred for an additiomal 30 minutes. Hexane was then added
and the mixture was filtered to give the desired acyl

25 semicarbazide as a white solid which was used without further
burification.- B -

CisHisN3O3 (MW = 265.31)



charged to the 2-L addition funnel and was added dropmnse 0
stirring reaction solution over 45 mnutes, while the n%%W? 39
mai nt ai ned between 15-25 'C using a cool water bath Reactlon progress was
moni t Y@ H2/A¢s3TLC (50/ 50 v/ v hexanel/ ethyl acetate, (ﬁfm&ﬁ%g-o 6, Rf
(prod) = 0. 1) .  After overnight,gtir at roon1tenperature é i ndi cat ed
the 25 reaction was essentially conplete. The reaction m xture was
*treated with heptane (7800 nlL), cooled to 5-10 OC and. stirred for 0.5 hr.
The m xture was filtered and the cake was washed with heptane (2 x 1000
m.) . The material was dried in a vacuumoven at 30-35 '"Cto yield the
titIe 30 conpound as a white solid (1423 g, 96%. 1 H NMR (DVBSO- d6,
C]\/H?tep%l 35 (s, 9 H, 2.26 (s, | H, 4.45 (br s, 2 H, 6.06 (s, 2 H),
10 8. 88 (Q§ s, 1 H; Anal. Calcd. for Cl14H2I N303: C, 60.20;. H,
~Otheel "G, 59.65; H_ 7.34; N, 14.87. 35 NH2- CH3SG8H

7 58: N,

' ¥t hyl ) hydr azi necar boxam de et hanesul fonate A 22-L
4-neck fl sk mas equi pped with an overhead stirring apparatus,
war mi ng/ covli ng bath, thernoneter probe, 5 condenser, and 500-nL addition
funnel. TheJflask was charged with

2- (ATni nocar bonyl ) - 2- (4- nethylphen | met hyl.) - hydrazi ne carboxylic acid,
1, 1- di met h{ @ﬁ%ﬁ ngdt & lutigm % 94 e ddie meyldisehliseakeides (12 L).

Th? nU%kH{QtWQSB (10.0 g, 0. 038 mol) was stirred and treated w1th
s0lid potassium hydroxlde {(21.1 g, 0.377 mol). The mixture was
heated at 60°C for 24 hrs then cooled to ambient temperature
and stirred for 48 hrs. The solvent was reduced to about 75
ml, added to water, acidified to pH 6 with conc. HC1 and

10 ‘extracted with ethyl acetate (3X). The organic layers were
combined, washed with aqueous brine and dried over sodium
sulfate. Evaporation of the solvent gives a solid that was
washed with hexane/ether to give the desired N4-propyl
triazolinone as a white solid. .

15 Cy3HiNsOp (MW = 247.30); mass spectrdscopy-(MH+) = 248.1

Step D:

The N4-propyl triazolinone from Step C (7.0 g, 0.028 mol)
20 is dissolved in DMF (75 mL) and treated with chloro-p-xylene
{(Aldrich, 6-0”g, 0.043 mol}) and powdered potassium carbonate
(Aldridh 15.6'g, 0.113 mol). The resulting mlxture was heated
to 60°C overnight. The cooled reaction mixture was added to

aqueous HC1 (1N, 200 mL) and extracted with ethyl acetate (3X).




warnmed to 30-35 OC to conpletely dissolve all. solids, then 10 cooled to

25-30 ' C and net hanesul fonic acid (MsOH (398 g, 4. 14 nol &Max2005dded
over 30 mn. The water bath was replaced with a heating mantle and the
react iwo 0aGkassi on was heated at reflux for 12-20 hourBT/UHHE2¥Eni t ored by
TLC analysis (Ethyl Acetate 100%#3¥12, Rf (sm) = 0.3, Rf (prod)= 15 0.1)
When conpl ete, the reaction mxture was diluted with heptane (4000 nl)
cooled to 10-20. OC, and stirred for 30 mn. After filtration, the cake
was washed with heptane (2 x 1000 nlL) and dried in vacuo at 35-45 CC, to
afford he tle.cC S tha EYbrilnd] NVR 20
( DVBO GBS gaﬁéﬁrzlgd 8?§§H?9! agy%mgfe @ﬁgﬂe&mz e ind) MR 2006
(s, 2 hihea d0er( Sod4u.h‘l) sulf88e( bndss:omcet)ltramdl tOCElJr‘C%I tl’f%r“@@-ﬂ 7N304

SI: C, 43.62; H 6.22: 64.. F 6.21; N,
14 97 rygdpck #F RR Aile Nﬁyrz%ega%lo 3§H‘/’FO§ %%'r?“ﬂ%é??@%’&?g 253 2 - (4
) Erad %ntwb&hﬁbpﬂ%&ﬁhb@eEBYE)l héxanast byhylSacoxatd) dFives the

'dl hydro IH1{1,2,4]triazol - 3- propyl )ihenoxy) 2- inethyl propionic acid
et iyl dstaread nz—p—meﬁmbﬂna #a3280440aPPFed with a thernmometer/

ther MRl So; il 1L08sauasl, peyeEpead-stibpkngunppazalsz. 2 ni trogen

i nl et bath ask s charged with
4-1 4- (| - Et hoxycar bonyI -1 - met hyl et hoxy) phenyl Jbutyric acid (1250 g, 4.247
nol e

. .S)Step E:

blO The N2-p-methylbenzyl triazolinone from Step D {1.5 g,
0.004 mol) was dissolved in methylene chloride (25 mL) and
cooled under a dryihg tube. A solution of boron tribromide
(3.1 g, 1.2 mL, 0.013 mol) was added dropwise. The reaction
mixture waé then allowed to warm to ambient temperature and

15 stirred for 2 hrs. The reaction was Quenched by the dropwisg

 addition of methanol (5 mL), added to water and extracted with

" methylene chloride (2X). The:organic layers were ccombined,
dried over sodium sulfate and concentrated to give the desired
phenol as an oil which is used without purification.

20  CyoHz3N;O, (MW = 337.4); mass spectroscopy (MH'}) = 338.3

Step F:

‘3\0*“
5



ethyl acetate (11,250 nL) and DVF (16.4 nl), and the 10 reig%i'%ﬂ gixture
was stirred to dissolve solids. Oxalyl chloride (426 nL, % 88Y P s, 1.15
eq) was added dropwise to the reaction m xture over 45 mn, using a water

bat h toolegess;t he tenperature bel ow 30 OC, The reacti ol;b%%((}l%rgmwas t hen
concentrated in vacuo to renove bgfh the sol vent and excess 27 8xal yl
choride to afford crude 4-[4-(1-ethoxycarbonyl -1 -

met hyl et hox-y) phenyl | butyric acid chloride. A separate 22-L 4-neck flask
was equi pped with a thernmoneter/ thernmocouple,, addition funnel, nitrogen
inlet, overhead stirring apparatus, and cooling bath. The flask was
charged wi tTP§ BREeH n%*f%|%€§r1ﬁ ek 119304 meldamssxshisRolved in

met hanasdAonaley ) Ak & TGSy Wi 86 demyfit By i ), and
pyridine (790 ni, 9.)77 nol es, 2.% elqs.). h'?ﬁe clgﬁt%)g“%%%o%u(t%a%%ask were.
cool ed&ald0ich » Q. 3. cridenlaciCl GIY ordlde puasletiesls plotedsiunet hyl acetate

(1000 a ad dr qpwi 25 t m.xture con tai.,ning 1-(4-

‘met hyl p ekr)ﬁ/l{‘]%e% h zi%i‘?cag'bo(gﬁ‘#gé“%t I"f‘éﬁegﬁlgpﬁr’f’d‘t"é“ Y nin,

whil e (i ditai 10 N3 hopol e eraultg Rehw e Qs Hi8 esuldidqg mixture.
was stirred. at anbient- tenperature for | h, then (+)-canphorsulfonic acid
(1973 Rf3tRA £Udw ol #8der aqirwdadadybe., PHerPighk- cofbencookede t hen

heat ed-d-¢ 6 W6 fQUrd Gt HRd 82 HAN 5oghd 2 i
transferred into a fﬁ ask cgnt alning I'N I—%%S( -7?8%?,{‘%& %%tlﬁ%ft%%ggm%

02/ 385dNRCHAISE el 2029 .2~FheAfcamrirstd rrigag.ict Rayeape wereeid-isepar at ed and
t he or i c. J.ayer > washed with satuyr d Na2CO3_sol ution (7500 nL) and
water Poe o PR S5 e dipRs A et g Gaigl the crude produet’ )
10 Purification by flash chromatography (gradient: 100% hexanes to

3:2 ethyl acetate:hexanes) gives the desired ethyl ester.

Ca6H33N304 (MW = 451.6); mass spectroscopy (MH') = 452.3

Step G:

15
The ethyl ester from Step F (0.8 g, 0.002 mol) was

dissolved in methanol (12 mL) and sodium hydroxide (2N, 3.0 ml,
'0.006 mol) added. The resulting mixture was stirred ét arnbient
temperature overnight. The reaction mixture was added to HC1
20 (5N, 15ml) and extracted with ethyl acetate (2X). The organic
, layersvwere_combined, dried over sodium sulfate and
concentrated to give the crude product. Purification'by'flash
chromatography (gradient: 100% hexanés to 1:1 ethyl -
acetate/héxane'then 10% methanol in éthylacetate) gives the
25 desirgd carboxylic acid as a white foam.
C24H2oM30, (MW = 423.5); mass spectroscopy (MH') = 424.3; (MH") =
422 .1




acetate solution was transferred to a 4-neck flask equi pped 5 with a
condenser, nitrogen inlet, thernoneter4thernocouple, and ¥ Me§20fy mantl e.
The flask was charged Wit h Amber|yst- 15 resin (1975 g) and the mixture was
heat edwo®28fBux for | h. After cooling to 20 OC, therqmusmisa®2snas
filtered to renove the resin and?the resin was w ashed with ethyl acetate
10 (2 x 2000 m.) . The filtrate was concentrated in vacuo to afford a tan
solid. MIBE (5000 niL) was addedl to the crude naterial and the m xture
warmed to 45-50 'Cuntil all solids were dissolved. Wile slowy rotating
thé flask, the solution was allowed to cool, whereupon crystallization 15
occurred. The slurry was cool e o 0-5'C for 1 hour, filtered, rinsed
with cold MIBE (1500 nL) and @ in vacuo at 45 'Cto afford the title
conpound as a white solid (102 g, 55.2% ~ 'H NWR (500 MHz, DXSO d6) 8

1.14 (t, 3 H , 1. 47 (s, 6 H , 1. 78, 2 H, 2.26 (t, 2' H), 2.49 (t,
2 H: 3.55 20 (s, 3 H, 4.15 (chﬁghlgﬂL_aﬂgﬁ (d, 2 H, 7.05(d, 2 H 23C
NVR (CDC13) 8 14.0, 21.0, 25.3, P6.™ 38 T, 34.1, 48.3, 61.2, 79.0, 119.3,
127.8 ' 128.1, 129.0, 129-3, X6ﬁ3¥ , 134.8, 137.5, 147.2, 148.3, 153.6,

1

155.8, 174.3. 0 HO~ O NN 181 >~ON 25 H 2- [4-13- [2,5-dihydro-I- E
(4- N@thylphenyl)nethyll -5-0%0-1jr-

1,2i 4-triazol - 3-'~IIpropyllpheﬁé%QﬂPbEﬂéﬁhyl propanoic Acid A 4-neck flask
was equi pped with overhead stirring apparatus 10 May 2005 WO 02/ 38553

PCT/ USQl / 42928

2-( n-Prbpylaminoc arbonyl)-2-{4-methylphenylmethyl)hydrazine

5 carboxylic acid, 1,1-dimethylethyl ester 4-

Methylphenylmethyl hydrazine carboxylic acid, i,1-

dimethylethyl ester (5.02 g, 21.2 mmol) was dissolved in

isopropanol (50 mL). Propyl isocyanate (2.71g, 31.9 mmol)

. ' was added in one portion wvia syringe and the solution was

10 allowed to stir at ambient temperature for 1 h. The

solution was concentrated to a clear yellow oil, and

purified_ by column chromatography (8i0,, 2:3  ethyl

acetate:hexanes) to affofd the title compound as a white

| solid (5.58g, 82%): mp 87.8-89.4 °C; 'H NMR (DMSO-ds, 60°C) &

‘15 . 8.45 (s, 1H), 7.10 (d-4, 4 H, J = 8.2 Hz), 6.21 (s, 1 H),

. 4.43 (s, 1 H), 3.01 (@, 2 H, J = 6.4 Hz), 2.27 (s, 3 H),

.1'41 {sext., 2 H, J= 7.3 Hz2), - 1.35 (s, 9 H), 0.82 (t, 3 H,

J = 7.4 Hz); **C NMR (DMSO-ds,  20°C) & 158.6, 155.1, 136.6,

- - -135.5, 128.3, 129.0, 80.2, 51.0, 42.2, 28.6, 23.7, 21.4,

20 11.8; 2Anal. Calcd. for Cy4Hz;N3Oa: C, 63.53; H, 8.47; N,
' 13.07.

.25



255 and thernmoneter probe. The flask was charged with 2-( &

[ 1- (4- net hyl phenyl net hyl ) - 4- et hyl - 5- oxo- 4, 5-di hydro- | H 10 ay 2005
[1,2,4]triazol -3-yll-propyll phenoxy)-2-mnethyl-propionic acid, ethyl ester
(800 agvo 42/828& nol es), and tol uene (4000 5 ni) follomed /U#QMNQQH (4023 ni,
2.194 mol, 1.2 eq) The resulting;si xture was stirred a I ent
tenperature for 5 h- The m xture was transferred to a 22-L bottom outl et
flask and | ayers separated. The aqueous | ayer fromthe above |ayer
"separation was charged to the flask and 10 acidified to pH 2 with
concentrated HC1 (337 nL). Ethyl agetate was added (8000 niL) and the

m xture was transferred to a 22-h\p tomoutlet flask. The | ayers were
separated and the organic solutlonsﬁhs transferred to a 22- L 3-neck
round-bottom flask equi-pped with a distillation head and 15 overhead
stirring apparatus. The #.e was concentrated by distillation of the
000f*%nL, and fresh ethyl acetate 0600 ni)

Xt
ethyl acetate to approxi mat i
was added to the reaction . stlnlat on was continued until 3600 '
of -distillate were recover e rat | N~ was~st opped and the 20 mi xture was

allowed to cool slowy to 60-65 C att which point seed crystals (0.8 g)

of tthQQ%ngdlpqug1 ?ﬁ%sbn |n|Q13§Q§'f SK cont nts e allowed to coo

slowy unti cryst ?marnxture was
cool e&‘ettéaeeﬁuééoaﬁ&esmq Peddflart ibrh o fTHe- mmmg,clamaérﬁoﬂyle)r«@l- washed

?q;rgoqq;i‘:%hbiﬁéﬁggg%ﬁc}i@ ﬂy@ﬂa@?ﬁe@g&%&&&l 1?}'_' gf f Orggﬁt\ﬂr_‘;) ti t8| €
R E el e thy )T o% (hrcer 1y (3.95040 3% 2. 35.397 2 Hhwod) 47 Gy 2 H).
4.70 @dch2okpmebhihe(d22mL) Wl 4dded@HnétebBneBhi4oic acia (762
ML, 11.7 mmol) and the mixture stirred for 21 h. The
mixture was ‘then concentrated in vacuo to an oil and
recrystallized (ethyl acetate) to afford the title compound
10 as a white solid ({2.0639 g, 6.502 mmol, 69%): mp 108.5-111.4
°c; H NMR (DMSO-ds) &6 7.56 (s, 1 H), 7.18 (s, 4 H}), 4.67 (s,
2 H), 37.06 (t, 2 H, J = 7.0 Hz), 2.35 {s, 3 H),' 2.81 (s, 3
H), 1.44 (m, 2 H), 0.82 (¢, 3 H, J=7.5 Hz); °C NMR (DMSO-
d¢) & 157.7, 138.0, 132.5, 129.9, 128.8, 52. 7. 42.7, 40.6,
15 23.3, 21.4, 11.9; IR (CHCl.) 3416, 3009, 2967, 2936, 2877,
- 1691, 1543 cm™. BAnal. Calcd. for CiHygN3OCHy03S: C, 49.19;
H, 7.30; N, 13.24. Found: €, 48.87; H, 7.32; N, 13.28.

20
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25 1-[(4 ,-Methoﬁryphenjrl ybutyryl]-2-(4 -methylphenylmethyl) -4~

propyl)semicarbazide To a solution of 4~ {4-
methoxyphenyl}butyric acid (2.0207 g, 10.42 mmol) and N, N-



30 "C NVR (DMBO-d,), 8 20.6, 25.0, 25.5, 27.7, 47.0, 78.3, 118.6, 127.4,
127.7, 128.9, 128.9, 134.4, 134.5, 136.4, 145.9, 153.4, I%4May289% 0. 10

May 2005 WO Ov38553 PCT/ USO /42928 256 Exanple 123 F O N O-~-N F HS5

(3, 5- Iwf d4e49phenyl ) 2net hyl enehyd razi necarbo' xylic acid .
1, 1- dlnethylé?hyl ester To a sol utjpn of t-butyl car baZ&tT4USO4288 ¢, 37.76

nnDI) In ethyl acetate (10 m.) was added with stirring

3, 5-di fl uor obenzal dehyde ' (5.50 g, 38.7 mmol) followed by hexanes (50 mi).
Crystallization occurred and 10 the resulti'ng slurry was stirred at rt for
15 min, then cooled to O 'C and held at that tenperature for 45 mn. The

sol i dsaweeehflFoenamidei nﬁxddwobfsl) Cﬂhdef%@mneécé‘agtg“(%% ﬂuﬂ)V o at 60
'C to a égﬁd the t|tIe conmpound as a solid_ (9.04 g, 6.4~296. 8
'C (dec§1 Bs@Hey 8 IBDr1oAsiyhr chlaride “(1 g3 (@L 11@) 027.28 (m
2 - H) ,muoR). (t T]rhe Hesdltidg? Iiﬁ?b&turé whe (Stifrdldl for- "6 NNB@(Q'M@O)%) 5
163. 3 1 141. 2, 139.

109. 9 é , ‘f]d’llc%é‘ga%%d 5?"?&3’5%%85%? 'fFi“OJ’e— %%Wﬁﬁs’é §h1°2fs-d¢ | R (KBr
WIED! 3re§9$izlng7@gl 1584, r¢888solved. iA AN lacBLAES {ES! mt)al lized

(et hyl agg etBER) alidlecanal Yshs 2 | CAgHLAFaNe02. ¢, ,96.25; H
51, F,_14.83 "N 10.93 Fo"ﬁﬁﬁe én %% %ﬁ {2?“%1%15 ﬁ %’N% =
4-methylphenylmethyl)hydrazinecarboxamide methanesulf onate

{3.1578 g, 9.95 mmol,) and pyridine (2 mL, 24 mmol} in ethyl
acetate (10 mL) at 0-5 °C. The reaction was stirred for 1
10 hour at room temperature, th_eﬁ washed with 1IN HC1l (2 x 50
mL}, saturated ag. NaHCO; (2 x 50 mL), and -saturated ag.
NaCl (25 mL). The orxganic layer was dried (MgSQO4},
filtered, concentrated and purified by silica gel
chromatography (3:1 ethyl acetate:hexanes) to afford the
15 title compound as a white solid (3.76 g, 9.47 mmol, 95%):
mp 86.5-88.2 °C; 'H NMR (DMSO-ds, 60 °C) § 9.45 (s, 1 H),
7.10 (m, 4 H), 6.92 (AB, 4 H, J = 8.0 Hz), 6.25 (s, 1 HJ,
4.50 (s, 1 H), 3.71 (2, 3.H), 2.99 (m, 2 H), 2.45 {t, 2 H, J
= 8.0 Hz), 2.26 (s, 3 H), 2.06 (t, 2 H, J = 7.5 Hz), 1.72
.20 (t, 2 H, J = 7.5 Hz), 1.40 (m, 2 H), 0.81 (t, 3 H J= 8.0
Hz); MC NMR (DMSO-dg) & 172.0, 158.2, 158.1, 136.7, 135.8,
134.1, 129.9, 129.4, 128.9, 114.3, 55.6, 50.8, 42.3, 34.3,
33.4, 27.3,‘23.7, 21.4, 11.9; IR (CHC1;) 3456, 2996, 2963,
2936, 2876, 1708, 1669 cm®. Anal. Caled. for CigHuNsOs: C,
25 69.49; H, 7.86; N, 10.57. Found: C, 69.36; H, 7.71; N,
10.54. ' '

30

35



F O0OH~~koi N F H25 2- (3 5-Di f | uor aphenyl met hyI)hydr a2| necar boxylic
acid, 1,1-dinethylethyl ester To substrate imine (7.00 g, 1@¥ay20Rfpl) and
5% Pt/ C (5.05 g) was added tetrahydrofuran (70 nL) 10 May 2005 WD 02/ 38553
PCT/ US®Ioy 622928 2S7 and the resulting suspension hydr Ogﬁﬂ?ﬁs%qu%zs” and 50
psi. Alter 4 h, an additional chayge of 5 %Pt/C (5.0 added and
hydr ogenat i on contl nued for 12 h. The contents were filtered and
concentrated to an oil, then reconstituted 5 in THF (70 nmL) along with 5 %
Pt/C (5.00 g) and hydrogenatl on continued for 60 h at rt and 50 psi. The
.contents were then filtered and concentrated. Si02 gel chromatography (20%
ethyl acetate in hexanes) gave the title onpound as: an oil (4.96 g, 19.2
mrol , 709% . 'HNNR(DNBOlOd6)58 2 S, IH)1703(m 3 H , 503
(br s, 1 ~H , 3.88 (s, 2 ,135(s s ;13CNI\/R(DIVSOd)6162.9 -
(dd, J = 243.6, 124Hz) 1449 (t, ] 9.% Hz), 111.5 (d, J 23.0 Hz),

102.5 (t, LT = 25.9 Hz), 3.9, 28 8 R (CHC13) 3444, 2982, 2933,
1712, 1628, 1597 cnvl; HR 15 forN 2H16F2N202 (M + H)+: 259. 1258.
Found 259.1252. F H2N 0 Y

(

5~[3~(4-Methoxyphenyl) -propyl]-2-(4-methylbenzyl)-4-propyl-

2,4-dihydroll,2,4)tria-zol-3-one To a solution of 1-[(4-~
5 methoxyphenyl)butyryl]-2- (4-me thylphénylmethyl )-4-~

propyl) semicarbazide (1.24 g, 3.12 mmol) in ethyl acetate

(25 mL) was added camphorsulfonic acid {(0.80g, 3.43 mmol)
and the resulting mixture stirred at reflux for 2 hours.
The organic layer was washed with saturated ag. NaHCO: {2 x
10 25 mL) and 1 N HC1 (2 x 25 mL)} followed by saturated ag.
NaCl (25 mL). The organic layer was then dried (MgSQ4),
filtered, and concentrated to afford the title compound as
an oil_(l.lt% g, 3.00 mmol, 96%): 'H NMR (DMSO-dg) & 7.10 (s,
4 H), 7.06 (4, 2 H, J = 8.5 Hz), 6.81 ((j, 2 H, J= 5.0 Hz),
15 4.77. (s, 2 H), 3.69 (s, 3 H), 3.46 (t, 2 H, 'J = 7.5 Hz),
2.54 (t, 2 H, J=17.5Hz), 2.47 (¢, 2 H, J = 7.5 Hz), 2.23,
(s, 3 H), 1.82 (m, 2 H), 1.52' (m, 2 ), 0.79 (t, 3 H, J =
7.5 Hz); C NMMR (DMSO-dg) & 158.2, 154.1, 146.8, 137.2,
135.1, 133.9, 129.9, 129.7, 128.1, 114.4, 55.6, 48.3, 42.8,
20 - 34.0, 28.1, 24.8, 22.5, 21.3, 11.5; IR (CHCli) 1691, 1513,
1465, 1247, 1225 cm'.  Anal. Calcd. for CoHNiOp:  C,
'72.79; H, 7.76; N, 11.07. Found: C, 72.82; H, 7.87; N,
11.11. - ' o |



|

:~kOXN' N F H 2-(Am nocé&rbonyl)-2-(3,5- 20
Di f |1 uor ophenyl net hyl ) hydr azi necar boxylic acid, 1'l- dinethV?B@H?pO%ster To
substrate difluorobenzyl hydrazine '(2-5649 g, 9.93 mmol) in isopropanol
(20 mLVQapY¥EShas added trimethylsilyl isocyanate (1. S8S/G§0145928 nmol ) in
one portion. The reaction was sti#ed at rt for 36 h, then 25 concentrated
to a solid. Recrystallization (1:1 ethyl acetate: hexanes) foll owed by
dilution with hexanes (100 nL) to facilitate stirring gave the title
conpound as a solid (2-84 g, 9.43 mol, 95%: np 128.7-129.9 'C, 1HIM
(DV8O-dG 60 'C) 88.86 (br s, 1 H, 6-9F% (m 3 H, 6.00 (s, 2 H, 4.52 30
(s, 2H , 1. 36 (s, 9 H ; "CNW (Dvs(¥yd6,,) 8 162.7 (dd, J 245, 13 Hz),
159.5, 155.1, 143.7 (t, j =9 Hz) , 111. J 23iiz) , 102.8 (t, 1 26
Hz), 80.4, 51.4, 28.6; IR (KBr . null) 3540, /8227, 3004, 2988, 1744, 11582
cml1l. Anal. Calcd. 10 May 2005 WO 02/38553—RCTI USQ /42928 258 for
C13H27F2N303: C, 51.82; H, 5.69; N, 13.95. Fotnd: C, 51-59; H 5.61; N,
13.81. FO NH2 O\ | HOx b F6 N2 57A- (3, 5-Dif

pxar ai de ¥

_—~

_ Example 119 _
5-[3-(4-Hydroxyphenyl)-propyl]-2-{(4~methylbenzyl) -4 ~propyl-
2,4~-dihydro-{1,2,4]1triazol-3-one 5-[3- (4-Methoxyphenyl) -

5 ©propyl)-2-{4-methylbenzyl)-4-propyl-2,4-
- dihyd:o[l,2,4]triazol—3Fone (0.770 g, 2.03 mmol) and excess
- pyridine hydrochloride were melted together for 2 hours with
_gtirring at 180 °C. After cooling to room temperature, the
contents were‘diluted in ethyl acetate (50 mL) and water (50
10 mL). The aqueous layer Was'extracted with ethfl acetate (2
X 25 mL). The combined organics were washed with 5 N HC1l
(50 mL), saturated ag. NaCl (25 mbL), dried (MgSO,), filtered
and concentrated to afford the title compound as a yellow
| oil (0.670 g, 1.83 mmol, 90%): 'H NMR (DMSO-dg) & 9.13 (s, 1
15 H), 7.10 (q, 4 H, J= 3.0 Hz), 6.79 (AB, 4 H, J = 8.5 Hz),
4.77 (s, 2 H), 2.5 (¢, 2 H, J=17.5Hz), 2.46 (t, 2 H, J =
7.5 Hz), 2.24 (s, 3 H), 1.79 (m, 2 H), 1.51 (m, 2 H), 0.79 -
(t, 3 H, J=7.5Hz); PC NMR (DMSO-d¢) & 156.1, 154.1,
) 146.8, 137.2, 135.1, 132.1, 129.9, 129.7, 128.1, 115.7,
20 48.3, 42.8, 34.1, 28.2, 24.7, 22.5, 21.3, '11.5; IR (CHCIs)
3007, 2937, 1690, 1515, 1463 cm’l. Exact Mass Calcd. for
C22H2eNa0z: - 366.2182. Found: 366.2191.
Ekample 120
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met hanesul fonate To substrate Boc sen-Licarbazide (1.81 g, 8400 r
tetrahydrofuran (25 nL) at rt was added nethanesul fonic ac? a(y(gop g 6 3
rrm)l 1.05 equi v) in one 10 portion. The reaction was stirred at rt for 24
h, the gd to reflux for 22 h. The reaction m xtu ed tort,
f||tere an the filt er cake 'ripged with di chl orone ﬁﬁﬁg&@ﬁgsollds
were dried in va . cuo overnight at 60 "Cto afford title conpound a~ a
solid (1.32 g, 4.44 15 mmol, 749%- : np 138.4 - 139.5 OC (dec) ; 1H NWR
(DXSO-d6, 60 'C) 57.94 (br s, 4 H), 7.10 (m | H, 6.98 (m 2 H, 4.70,
4.06 (s, s, 2 Htotal, pair of rotaners), 2.48, 2.41 (s, s, 3 Htotal,
pair of rotamers); 13C NWMR (DVBSO-d6l) 5 163.6 (dd, = 246, 11 Hz), 158.0,

mili) FiPETsE- a5l [-Z‘lf&a‘“g%ﬁ%ge‘i%gi)Oizﬁfé‘%ﬁ;ﬁg‘g?ﬁ/ékggcé for

cquF2N@@y@wp+1HHﬁ1,22@2t319201pauna1-ﬁﬁapgz9¥ph5hoﬁy1-praﬁ1¢ﬁie01(r)rN-

-] 0 @il elin
1 14- [2 1I - Et hoxycar bony Izﬁi rrethx o{>)<fy)S %lnlfllln B ?}r{%/fl? él %% Mg f
| ua? opRer PRt hyryl §éh¥éalal§§tii3§§ Taza fih. (B-28 mmol) was added 5-

Et h6 ] Lyt 097 0 3-42 |
t xyqarhﬁﬂh&dko&§bhéh nm0§¥bﬂp§?¥t b@ M%mmyﬁséﬂzﬁ%é @Zgogpyg[)02/3sﬂjgs)

IDrCIZT?tUgé F4§§%ate°539'g}6éf'?éaﬁ?£a§ OIf‘%l | dthed by‘i"oxa”} 8 cHrepl He &B. 728 g,

- 5.73 mmla)lOdlr dpi s, joverd She nceshifie irgp thixhgre obtit PEAVAE reflux

for 1 hour. Then ethyl-2-butyl isobutyrate (1.08 mL, 7.38

10 mmol) was added and the reaction continued at reflux for 1
hour. Then sodium ethoxide (1.22 mL, 3.28 mmol) was added
dropwise over 5 min and the reaction continued at reflux for

4.5 hour. Additional sodium ethoxide (520 pL, 1.4 mmol) and
~ethyl-2-butyl isobutyrate (205 uL, 1.4 mmol) were added and

15 reaction continued at reflux for 4 hour. Additional sodium
ethoxide (336 pL, 0.303 mmol) and ethyl-2-butyl isobutyrate
(132 uL, 0.903 mmol) were added and the reaction continued

- at reflux for 3 hours. Finally, additional sodium ethoxide
(200 pL, 0.54 mmol) and ethyl-2-butyl isobutyrate (100 ML,

20 0.133 mmol): were added and the reaction continued at reflﬁx
for 1.5 hours. The mixture was allowed to cool to room
temperature and is then guenched into a solution of conc.
'HC1 (1.5 g, 41 mmol) in water (50 mL). The resulting

| -golution was then c'oncentrated in wvacuo, taken ﬁp in ethyl
25  acetate {100 mL) and the agueous layer was discarded. The
organic layer was washed with saturated ag. NaHCO:; (2 x 50

-ml) followed by saturated ag. NaCl (2 x 25 mL). The organic
layer was dried (MgS80,;), filtered, concentrated, and
 purified by silica gel chromatography (1:1 ethyl

" _30 adetate:hexanes) to afford the title compound as a yellow

~ 0il (990 mg, 2.06 mmol, 63%):
M NMR (DMSO-dg) & 7.10 (s, 4 H), 6.87 (AB, 4 H, J = 8.0 Hz),
4.77 (s, 2 H), 4.14 (q, 2 H, J = 7.0 Hz), 3.46 (t, 2 H, J =
: 6.5 Hz), 2.54 (t, 2 H, J = 7.5 Hz), 2.47 (t, 2 H, J = 7.5
35 Hz), 2.24 (s,"3 H), 1.82 (m, 2 H), 1.51 (m, 2 H), 1.47 (s, 6
' H), 1.14 (¢, 3 H, J = 7.5 Hz), 0.79 (t, 3 H, J = 7.0 Hz);




stirred for 30 mn at rt, then concentrated to an oil. The oil was tw ce
reconstituted into toluene (20 nm.) and 5 concentrated to atP May 20@hen

di ssolved in ethyl acetate (3 M). 1-(3,5- D'fluorophenylnethyl)hydrazine
car box aY® 833855t hanesul fonate (1.025 g, 3.45 mmol) was pugpendedsi n et hyl
acetate (10 nL) at 0 'C, and pyri d4me (0.65 nL, 636 ng, 8.04 mol) was
added. The solution of acid chloride in ethyl 10 acetate was then added
dropwi se over 15 mn, and the resulting mxture stirred for 30 min at O
*C. The mixture was then diluted with ethyl acetate and washed with 1 N
HC1 (2X) followed by sat'd a NaCl . it was then dried (MgSO4), filtered
and conceri®i BMSY-3a & 174whi ch5Had . 1858hBemitiégi7apidd .6n 235 o, gel

t hyl tat ap ot gsaf fiokd gkh | | 1 70%
Erre) 108 ﬁlqgibiqsa- O R 130 GAT0TRO RS 22 338, Ao 5, LB &, 100
, rd 228, 3576 841B), 26-63 (&-2 HH4- 3 5B1¢By §R2¢¥}Cla)4 15 (q,
2 H J3005 H22)932 gZBWJ 2729%, 2602, (3@50’@ 1. 7%?&1(1 (”g %72& 1fc911'72408 (s,

16;g Cl%f‘cﬁ -'Lof %Ig Ii'zéé 21]\" g&s%ﬂ ‘f&&ng 185 89 fé’g’?{ 119, 4,

1113(7d84JH25HZ) 1028(t i = 26 Hz), 79.2, 51.1, 47.3, 34.3, 33.1,
27.0, 25.7, 14.6; IR (KBr) 34% 61;;113;26 1643 11509, 1445 cm 25 Anal .

Cal cd. for C24H29N305F2: C, 60 : F. 7.96. Found: G
60.48: H 6.28: N, 8.67. F, 7.75. F 0 Z N—N N H
| )‘\ko
. H n—N }
\O\/\/IL%O

10 ‘To a solution of 2-methyl-2- (4-{3-[1- (4-methylbenzyl)-5-oxo-
4—propyi-—4 »3-dihydro-1H-{1,2,4]triazol-3-y1]-propyl}-
phenoxy) -propionic acid ethyi ester (0.45g, 0.938 mmol) in
methanol (7 mL) was added:with stirring ag. 1IN NaOH (2 mL, 2
mmol) at room temperature for 18 hours. The reaction

15 mixture was concentrated to a thin film and partitioned
between ethyl acetate (25 mL) and 1IN HC1 (25 mL). The
organic layer was washed with saturated ag. NaCl (25 mL),

| '___-dried (MgSOlg)., filtered, and concentrated to afford the
© title compound as a yellow solid (0.400 g, 0.886 mmol, 94%):
20 mp 94.0-96.5 °C; H NMR {DMSO-dg) & 12.92 (br. s, 1 H), 7.10
| (s, 4 H), 6.88 (AB, 4 H, J = 8.5 Hz), 4.77 (s, 2 H), 3.46
(t, 2 H, J=7.5Hz), 2.54 (t, 2 H, J = 7.5 Hz), 2.48 {(m, 2
~H), 2.24 (s, 3H), 1.82 (m, 2 H), 1.52 (t, 2 H, J= 7.5 Hz),
 1.46 (s, 6 H), 0.79 (t, 3 H, J = 8.0 Hz); °C NMR (DMSO-dg) §

25 175.8, 154.1, 146.8, 137.2, 135.2, 135.1, 129.7, 128.1,

' '1193 790‘604 48.3, 42.8, 34.0, 27.9, 25.7, 24.8, 22.5,

 21 3, 14.8, 11.5; IR (CHCl) 3007, 2939, 2878, 1692, 1573,
1508 cm™; Znal. Calcd. for CagHyNaOs: C, 69.16; H, 7.'37} N,
9.31. Found: C, 68.90; H,i7.55; N, 9.14. | |



30 2-(4-(3-fl-(3,5-Di fluorobenzyl)-5-o0xo0-4, 5-di hydro-1 H

11, 2, 4] tri azol - 3-yl | - propyl ) - phenoxy) - 2- met hyl propi oni ¢ atd¥ay@P@§| ester
To substrate 1-[4-[4-(|-Ethoxycarbonyl-l 10 May 2005 NVO 02/ 38553

PCTI Ul 645398 260 _ PCT/USH1/42928

met hyl et hoxy) phenyl | butyryl | - 2- ( 3344- di chl or or ophenyl net hyl ) - :

4- (n-propyl )sem carb-azide (1.06 9, 2.26 nmmol) and canphorsulfonic acid
(0.5283 g, 2.27 rrnol) was added ethyl acetate (12 nL) and the resulting
solution heated to reflux 5 for 22 h. The solution was diluted wth ethyl
acetate, then washed with sat'd aq. NaHCO3 followed by sat'd ag. Nad . It
was then dried (MyS04), filtered and concentrated to an oil, which was
chromat ographed on silica gel (1:1 ethyl acetate: hexanes) to afford the
title conpound as an oil 10 (0.3836 g, 37%: H NVR (DVMSO- (16) 8 11.54 (s, 1
H, 7.13 (t, 1H J 9.3 Hz), 7.04 (d, 2 H J =8.5Hz), 6.91 (d, 2 H LT

6.5 Hz) , 6.68 (d, 2 H J =85H), 481 (s, 2 H ' 413 (q, 2 H J =7 0
Hz 2. 49 (t, 2H J=7. 5H), 2 38(t, 2 H LT=7. 5H) , 1. 81
H , 1. 47 (s, 6 H , 1. 14 (t, 3 H 15J = 7. 0 kz) ; :13C NM\R ,

( 2

(DVBO-d6) 8 174.0, 162.6 (dd, Jgxaddye h3oHz), 155.0, 153.8, 147.3, 142.9. |

(d, LT =9 Hz) , 135.5, 129.8, 119.5, 111.1 (t, J = 26, 6 Hz), 103.5 (t,

= 26 Hz), 79.2, 61.6, 47.1, 34.0, 28.3, 26.2, 25.7; IR (CHC13) 3004,

1727, 1695, 1601, 1509, 1464w, Anal . ¢alcd. for 20 C24H27F2N3() 4: C,

62.74; H 5.92: N, 9.14. Found: H 5.99;: N .8.98. F 0 ;
o ' ‘ OH - i

10  4-(4-Hydrosyphenyl)butyric &Acid. A 22-L 4-necked round
bottom flask was equipped with a condenser, nitrogen inlet,
thermometer lead and overhead stirril_ag apparatus. The flask
was charged with 4-(4-methoxyphenyl)butyric acid (2250 g,
11.58 moles) followed by pyridine  hydrochloride (5360 g,

15  46.34 moles, 4 eq). The resulting mixture of the two solids
was heated under nitrogen to 185-195 °C, with stirring
commencing by 50 °C. The flask contents were held at 185-
195 °C, and. reaction pProgress was monitored Ey TLC (50/50
v/v hexanes/ethyl acetate + 1% v/v acetic acid, p-

20 anisaldehyde stain foi‘ visualization). After two hours, TLC
énalysis indicated complete. coﬂsumption ‘of starting -
material. - The heat source was removed and the- mixture
allowed to cool to 90 °C, after which 5N HC1 (2900 mL, 14.47

_ moles, 1.25 eg) and H0 (2700 mi) vgere_added .sequentially.

25 | Stirring was continued until the pot temperature reached 35

ec. The mixture.. was transferred to a 22-L 'bottom-outlet
flask and diluted with t-butyl methyl ether  (MTBE, 6000 mL).
The layers were separated and the aqueous portion was

_ ' reextracted with M’i‘BE (3 x 4000 mL). The organic portions

30 were combined and back-washed with 5N HCL (750 mL). After

| drylng (Nazsod.)' and filtration, the Solution was

concentrated in vacuo to afford the title compound as a



HOA~-~-O NN F .41 >=0 N H 25
2-(4-(3-[1-(3,5-Difluorobenzyl)-S- oxo-4,5-di hydro-1 H 10-May 2005
[1,2,4]triazol -3-yll-propyl)-phonoxy~-2-nethyl propionic acid To substrate
triazo atbyl ester (0.2971 g, 0.647 mmol) in meth at rt was
added bﬂ§5¥§%$?(2 m, 2.0 nmol) apg the resulting n1x?ﬂ$ UéP‘F d at,rt
for 16 h. The 30 m xture was then acidified by additi8n of 1 N HC1 and
concentrated to an oil, which was partitioned between ethyl acetate (35
m.) and water (25 nlL). The layers were 10 May 200'5 wo u2/38553
PCT/ USO / 42928 261 separated and the organi c phase washed with sat'd aq..
NaCl , wihidm® ¢oledd (P20 , 961’7%)er edlmmumcxr'm{nmm ed)Msa)-@fsi ogtithe title
corrpoun(d a% am 0|I 0 2643 9 1H NVR (DMBO-d6, 60 "C) 5 12.96 (br
1Hgq 3151 (R 2 i7”132(145 I(th, 2115 9.5 3%) (57 . DHYd,626H, | = 8

AP (t(%l % H? H‘57J§$|z)d (1,725{‘21, N@S"#ﬁﬁ‘,ﬁl@ ?(%%'8]31%;511.4?(’3,

6 H; 31335(; IEIquRfi(DMS(Q(tﬁ) @11_75,. 855168, Ofgcy . J = 245, 13 Hz), 155.0,
154.1, 147.3, 142.9, 135.0, 129.7, 119.2, 111.1 (in), 103.5 10 (t, LT = 26

Hz), 78.9, 47.1, 34.0, 28.3, .2, 25.7; IR (CHC13) 3096, 3005, 2865,
1708, 1601, 1509, 1465, Lﬁ% e 1 Anab Cal cd. for C22H23F2N304: C,
61.25: H, 5.37; N, 9. 74. Foundf\ C, 21, H §5.46: N, 9.48. 15 0

5 OH .

4-[4-(1-Ethoxycarbonyl-1l-methylethoxy)phenyl] butyric acid
A 12-L 3-neck round-bottom flask was equipped with an
overhead air—drivep stirrer apparatus, condenser, nitrogen
10 inlet, thermometer/thermocouple, and heatlng mantle. The
flask was charged with ethyl acetate (450 mL) and 21% (wt.)
sodium. ethoxide in ethanol solution (3318 mL, 8.87 moles, 2
eq) . The resulting mixture was heated to reflux under a
nitrogen atmosphere and ‘maintained at reflux for 30 min.
15 'I‘he mixture was then allowed to cool slightly below reflux,
and 4-(4- hydroxyphenyl)butyrlc acid (800 g, 4.43 moles) was
‘added. The flask contents were re-heated to reflux for 30
'-min, at which point ethyl’ 2-brom01sobutyrate {({EBIB, 1954 ml,
13.32 moles, 3.0 eqs.) was added. After 1 h at reflu.x, the
20 flask was equipped with a 2-I, addition funnmel, which was
charged sodium ethoxide in ethanol solution (1660 mL, 4.43
moles, 1 eq.). The sodium ethoxide solution was added
 dropwise to the refluxing reaction over 1 h. After an
additional 30 min at reflux, HPLC analysis showed the
.25 réaction was complete. The heat sdurcé was removed and the
flask contents were cooled to 5-10 °C and then transferred
- to a 22-L bo'ttom-outl.et flask. While stirring, the mixture
was guenched Wi_th dilute phosphoric acid_ (6000 mL),
transferred to a 20-L Buchi flask, and concentrated in vacuo

30 to remove ethanol. " The resﬁlting aqueous mixture of



0 NI '~ N)~O0 HExanple 124 20
( 3- et hoxyphenyl ) met hyl enehydr azi necar boxylic acid, 1,1- ditodarngd08bhyl

ester Wwop@sfedsution of t-butyl carbazate (5.59 g, et hyl.
acetate (15 ni) was added with stjgpring m anisal dehydi)a%%“ﬁ}s 5.76 g,

42.3 mol ). Hexanes (70 nmL) was added slowy and crystallization 25
occurr ed. The resulting slurry was stirred at rt for 45 min ana then
cooled to 0 'C. The slurry was stirred at O "C for 60 mn, then filtered
and rinsed wi.th cold hexanes (20 nmL), and 'dried in vacuo at 40 Cc to

21 1 or dSEREERE| FRONFEGRE Sa I/ USRS TZC0BT2PPS 021SBTE D62 oE 137
.4 OC; cﬂ(st@h{g Cv%ot@ien‘lq@fltﬁeqig%n@ §Jaf e(dgivgj:gg (\nrsa%o /. (#%O(Od_mr_g) ts 3 75

7.29 (t H1 8 10.93 (s
6. 92 (a‘he3go§1ds_ WeR el xAMOR edl T of theZ;Euiﬁfé-]B andl3Iakel :.hRa( RIgLS0- d6) 6

igg 0( gﬁ%g@ lf-llﬁ_gg(s ?B P]f)ﬁg'% V&*I*%i? ]ove5r51'187ad therLr?gAa%%grlaotis\fva 50
5 After the addltlon of water (2000 mL), the solids were
stirred at ambient temperature for 30 min, then filtered and
.washed with heptane (2 x 2500 mL). The solids were then
placed in the vacuum oven and dried at 45 °C to afford the
title compound as an off-white solid (1247 g, 95.5%). H NMR
10 (500 MHz, CDCly) & 1.25 (t, 3. H), 1.57 (s, 6 H), 1.92 (m, 2
H), 2.35 (t, 2 H), 2.60 (t, 2 B), 4.23 (q, 2 H), 6.76 (d, 2
H), 7.03 (4, 2 H). Y NMR (CDCl3) & 14.1, 25.4, 26.3, 33.3,
.34.2, 6.1.4, 115.4, 129.1, 134.9, 153.7, 174 .4, :179.'7.

. _N .
15 /J:::F/SS 'y:ofri

(4-—Methy1benzy1)hydrazinecarboxflic acid, 1,1-dimethylethyl
ester To a 10-gal stainless steol autoclave containing
isopropanol_ (10 L) under nitrogen was charged t-butyl
20 carbazate (1.25 kg, 9.46 mol)followed by isopropanol (2 L).
The contents were stirred and heated at 35 °C for 30 min,
'then 4-methylbenzaldehyde (1.142 kg, 9.51 moi) was added,
followed by isopropanol (0.3 L). The c‘ohtents were heated
_to 45 oC, and a slurry of 5% Pd/C (0.3 kg) in ‘water (0.3 L)
25 and .1sopr0panol {4 L) was added followed by r:.nses of
1sopropa.nol (2 x 1 L). ‘The contents were hydrogenated at 40
psig and 45 C for 4 h, ‘then a second charge of 5% Pd/C (0.3
kg) in water (0.3 L) and isopropanocl (4 L) was added,
followed by rinses of isopropanol (2 x 1 L}. Hydrogenation

30 was continued at 40 psig and 45 oC for 14 h, at which the



0, 2982, 2838, d for 301 acetate and submtte fromethyl rvStallized c,

62. 38;

62.34.. H 7.46; N, 7.25; N, 11 3 9 Found 0 0 d | 1 dinethylethYl
Car boxVABR8¥8. 1 (3 -, , t hoybe- nz%l) hydraz3. 2' e razi necHFBYLYB acid,

ester
(7.03

hydrogen 5.07 9) were e slurry was then filtered through
hr. Th 50 oCto af f ord the celite and cntentrated in vacuo at 11

H rec e~nal. Calcd. for C131lii SN203: el enental an@ey2005 - C,

(3- Met t OXYPheny' ) net hyl ene Vd Mol ) and Pt/ C (5% thylethyl

ester

g, 28-1 ated at rt 15 3., 1-dim slurried in T, IF (80 M) and

and 50 Psxg for 8

141AR

( DVBO- #ieRcEioni t WesCodpoemuindl Gtlo (668 compd4te’ Oby* BPBS.(d, Thé H, J =
20 8. 22

Hz)

-7, 3- Lol ,,, '"T =8 Hz 2 3.-72 , i
Seahtpntt) werks %ifiaf boo1pa tol B (ol lana gt ePal” iy g o)

7

1.37 (Bilfek) cak3CrMERRdBwlrh53eopropands 289 L) R 3mid. Fiid2ded, 1:14.1,
-1 Exact mass!: Calcd. for (CHC13) 300 . 8, 2962, 2935, 1712 cl ;

113. 1,
Found,

10

was7gonggntracedHRp, RpeBNate 2g5fangothostipl epgomposad (1.97
kg, 88.2%) as a 33.8 wt-% solution in isopropanol.

H

N,N\n,07<
' HZN’&O °

2- (Aminocarbonyl) -2- (4-methylphenylmethyl)hydrazine

carboxylic acid, 1,l-dimethylethyl ester A 22-L 4-neck
flask was eqguipped with an overhead stirring apparatus,
cooling bath, thermometer probe, and 2-L addition funnel.

. The flask was charged with a solution of (4-

i5

20

25

30

‘methylbenzyl}hydrazinecarboxylic acid, 1,1-dimethyl~ethyl

ester in isopropanol_ (4988 g of a 31.73% wt/wt solution,
1583 g, 6.70 moles). Additional isopropanol {3130 mL} was
added to dilute the solution to a total volume of 8933 mL.

Trimethylsilyl isocyanate. (1179 mL, 8.71 mol, 1.3 eqg) was

charged to the 2-L addition funnel and was added dropwise to
the stirring reaction solution over 45 minutes, while the
temperature’ was maintained between 15-25 °C using a cool
water bath. Reaction progress was monitored by TLC (50/50
v/v hexane/ethyl acetate, I,; Rf(sm) = 0.6, Rf(prod)= 0.1).
After overnight stir at room temperature, TLC indicated the

‘reaction was essentially complete. The reaction mixture was
“treated with heptane (7800 mL), cooled to 5-10 °C and
stirred for 0.5 hr. The mixture was filtered and the cake

was washed with heptane (2 x 1000 mL). The material was
dried in a wvacuum oven at 30-35 °C to vyield the title
compound as a white solid (1423 g, 96%). 'H NMR (DMSO-ds,
300MHz): O 1.35 (s, 9 H), 2.26 (s, 1 H), 4.45 {(br s, 2 H),
6.06 (s, 2 H), 7.10 (s, 4 H), 8.88 (bt s, 1 H); Anal. Calcd.

- for Cy¢H2;N303: C, 60.20; H, 7.58; N, ‘15.04. ¥Found: C, 59.55;_

35

H, 7.34; N, 14.87.

/—@/\N,NHQ'CH;;SOSH
AN

2
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“ WD 02/ 38553 PCT/USO /42928 263 0 0 Ao-~ 0=~/ H NH,

3- (Ami nocar bonyl ) - 2- (3- met hoxyphenyl net hyl ) hydrazi ne 5 cai®bleyld085aci d,

1, 1-di met hyl et hyl ester (3 Methoxybenzyl)hydrazi necarboxylic acid,

1, 1- di W& B8&Bhyl  pster (6.30 g, 25.0 nmol) was di ssol BEHURN/4288pr opy |

al cohol (65 mL). Trimethylsilyl i%8cyanate (4.73 g, 34.9 mmol) was added
in one portion via syringe and the solution was 10 allowed to stir at rt
for 7 h. The slurry was cooled to O OC, filtered, and the solids rinsed
with cold isopropanol. The solids were dried in vacuo at 40 OC to afford

the tiilgs-pedngUpHeAF1RVALLS hy@ivad ibfbcbltbxbtidl) . The filtrate was
concentrated and purified by. columm chromatography (SiQ2, 15 EtOAc) to

affordméﬁbﬁpﬁéﬁéﬁoaéhﬁound (0.91 g, 12. 39@ These tmo portlons wer e

mbi ld 5 8 76. 2% of. the e _co 136. 3-138. 50C;
H NNRg( ey af i %%‘cégﬁﬁ basy W?Pel%m th°a3 V‘?:r ady SEITTEGy) 6,
8 0 (mapﬁakl?atus5 I wlrnling ZAddlind. SbAthS$, Zﬂﬂem&negez‘l (SproBeH) ., 1. 3

% © 13C 20 NI\/RS j MSO-d6). 8 159.9, 159.6, 155.0, 140.2, 129.8,
12@. 9, 00@§ﬁnéer113612d 8-‘(3.» 9-mb5, @ddsmn 28unnelR (CHERre) Bbask 298k, 2938,

Found: Ravggly ) Wil 2 (E?gmfso%rﬁ%%/a@ Sifre %%ﬁﬁ%ﬁgﬁéﬁbgo [ 42655

264  hydrazine carboxyllc acid, 1,l-dimethylethyl ester (1100 g,
_3.94 moles} and dichloromethane (12 L). The mixture was
- warmed to 30-35 °C to completely dissolve all solids, .then

10 cooled to 25-30 °C and methanesulfonic acid (MsOH) (398 g,
4.14 moles) was added over 30 min. The water bath was
replaced with a heating mantle and the reaction solution was
heated at reflux for 12-20 hours,: and monitored by TLC
‘analysis (Ethyl Acetate 100%; I, Rf(sﬁx) ‘= 0.3, Rf({prod)=

15 0.1) when complete, the reaction mixture was -_ diluted with
heptane (4000 mlL), cooled to 10-20.°, and stirred for 30
min. After filtration, the cake was washed with heptane (2
x 1000 mL) and dried in vacuo at :.35—45 °Cc, to afford the
title compound as a white solid (1070 g, 98.6%). H NMR

-20_ (DMSO~ds, 300MHz): & 1.35 (s, 9 H), 2.26 (s, 1 H), 4.45 (br
‘s, 2 H), 6.06 (s, 2 H), -7.10._ (s, 4 H), 8.88 (br s, 1 H);
Anal. Caled. for CygHNsO4 S,: C, 43.62; H, 6.22; N, 15.26;
S, 11.64. Found: C, 43.33; H, 6.21; N, 14.97.

'-.25
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NHS O O~( O NH2 O 1-(3-Methoxyphenyl net hyl ) hydrazi ne carboxam de

mel t hanesul f onat e 3- ( Ami no- car bonyl ) -2-(3- met hoxyphenyl netGMaytdpdbazi ne
carboxylic acid, 1,1-dinethyl- ethyl ester (5.30 g, 17.9 nmb6l) was

di ssolwed28s55 di chl oronet hane (60 nl). Met hanesul ~oni pchukel/£42893 g, 19.9
mmol ) was added in one portion andit he solution was allowed to stir at rt
overnight. The resulting slurry was cooled to O OC, filtered, and the
solids rinsed with cold dichloronethane. The solids were dried in vacuo at
40 *C to 10 afford the title conmpound as a white solid (5.05 g, 96.6%: np
130.3-132.1 CC, | H NWR (DVvsO-d6) 8 9.7 (broad s, 3 H, 7.30 (t, I H J =
8 Hz), 7.05 (broad s, 2 H, 6.88 (s, 3 H, 4 69 (s, 2H , 3. 74 (s, 3 H
, 3 .32~ (457{3- B~ (4+BethihPhéDiBoetHg) ) 841mBLhy115800-435~-3, 130.5, 120.7,
114. 3, 7, 40.4; Br_nmull) 3186, 2939, 1719, 1707,

. ) 0
1168 c#éd’g‘%h’g’?f z’cz?lgﬁ?t?b?z‘d‘qﬁ%%b?;ge& Jphsnox¥ir2s gg. N, 14. 42,

Found: mé;b¥ilpBépiohlic5a®da Nttivh 6&s1:2@ May 200p AQNI 38ra83 was
PCT/ USQ /42928 265 0/ 0 0 0 |
1- P4- [aIrERd oWy &R bonFhermppetprdithexyioseamild buaddit ior2- funnel,

(3- metfeaeyolen\WeiTiig ) S8PRLGaRR2! A8 8rbdeh? inlet, and cooling
bath. The flask was charged with 4—[4-(1—Ethoxycarbony1—i—
methylethoxy)phenyllbutyric acid (1250 g, 4.247 moles),
ethyl acetate (11,250 'mL) and DMF (16.4 mL), and the

10 resulting mixture was stirred to dissolve solids. Oxalyl
chloride (426 mL, 4.88 moles, 1.15 eq) was added dropwise to
the reaction mixture over 45 min, using a water bath to keep
‘the temperature below 30 °C° The reaction mixture was then
concentrated in vacuo to remove both the solvent and excess

15 oxalyl choride to afford crude 4—[4w(1~ethoxycarbonyl—l—
methylethoxy)phenyl]butyric acid chloride. A séparate 22-L
4-neck flask was equipped with a thermometer/thermocouple,
addition ﬁunnel, nitrogen inlet, overhead stirring
apparatus, and cooling bath. The flask.was charged with 1-

20 (4-methylphenylmethyl)hydrazine-carboxamide methanesulfonate

- (1169 g, 4.247 moles, 1 eq.), ethyl acetate (8750 mL), and

.pyridine (790 mbL, '9.77 moies,-2.3 egs.). The contents of
the flask were cooled to 0-5 °C. The crude acid chloride
was dissolved in ethyl acetate {1000 mL) and added dro@wise |

25  to the mixture containing 1-(4-

rmethylphenylmethyl)hydrazinecarboxamide methanesulfonate
over 20 min, whilé maintaining the bot temperature below 25
°C. The resulting mixture was stirred at ambient:
temperature fo; 1 h, then {+}-camphorsulfonic acid (1973 g,

30 8.494 moles, 2 eq) was added. The flask contents were then

heated to reflux‘for 16 h. The reaction was cooled to 20 °C

and transferred into a flask containing 1IN HCl (7500 mL).



5 Et hoxycar bonyl -i - net hyl - et hoxy) - phenyl | butyric acid (4.86 g, 16.5 mmuol)
was dissolved in ethyl acetate (40 mL). Oxalyl chloride (¥0M3yz00%9 14
nmol ) was added to this solution dropwise in the presence of a catalytic
amountw@bz/3d8sN- di met hyl f ormami de (100 ng, 1.37 mmol ). Kompéeetseses of 10 acid
chloride formation was verified bysHPLC. This solution was then 'added
dropwi se to a suspension of 1-(3- nethoxyphenyl nethyl)hydrazi ne carboxam de
nmet hanesul fonate (4.80 g, 16.5 mol) and, pyx-idine (1.30 g, 16.5 nmol) in
et hyl acetate (55 nL) at 0 CC.. After stirring at 0 "Cfor 6 15 h, an

ddi t di dded (1.30 16. I dth
ol ut PO e o PR Y By BPS Rt e o e T REIE 1 1 and

was hedl anrdah WHSHG&aséﬁecX th)saamﬁb@@aﬂazmHCB@m&dnwmbb .milfe organic
| ayer vva@ dried gl\/aSO4) filtered and concentrated to a waxy solid. The-20
sol i d8Ter ¥atEL y4 PP ZBY) £ r FfeR nfixifde oet oMgSRe- (I The mthyhnd

hept a fa o] nd, f4.l wer e
drPed%nétva%ési%uggO%?g g#[ or gr%g@tltﬁgd 405%%{)]%# %ésﬁp:e%i%’}gé%ol i d

(5505 Wi, t1659) congensey, - mmﬂ HnINR (EMSOnaitet GO0 e B Gb s, |

H)
s mttjdéagl&aaﬁlngzme%;gl%r25 #5Q f%gﬂ 244 %h?’iﬁe‘i& ﬁl’%}wrﬂ%l?éd 2 H 3

May 2005 r ARl 10+-885 53) P&ML&L/M%@G@&S b dd  t@ Fefilnd #2207 (t 2
H'J 7H 173 (quint, 2 H J=7H) 1. 48 (s 6 H , 1. 17 (t, 3 H.
J = 7P+p) AEtEY CCRRRIREMES B §C17&he, metedalisgas fidgezedi g 7,

égOQSrﬁeggg‘;gr&lf}%% %ﬂg%ig%lr}]@a wééh%él Wit élth}a uad 6, 55.5,

10 (2 x 2000 mL}). The filtrate was concentrated im vacuo to
afford a tan solid. MTBE (5000 mL) was added: to the crude
material and the mixture warmed to 45-50 °C until all solids
were dissolved. While slowly rotating .thé flask, the
solution was allowed to cool, whereupon ciystallization

15  occurred. The slurry was cooled to 0-5 °C' for 1 hour,
filtered, rinsed with cold MTBE {1500 ‘mL) and dried in vacuo
at 45 °C to afford the title compound as a whit.e solid (1027
g. 55.2%). 'H NMR (500 MHz, DMSO-de¢) & 1.14 (t, 3 H), 1.47
(s, 6 H, 1.76, (m, 2 H), 2.26 {(t, 2 H), 2.49 (&, 2 H), 3.55

20 (s, 3 H), 4.15 (g, 2 H), 6.69 (d, 2 H), 7.05 (d, 2 H). ).
3¢ NMR (CDCls) & 14.0,'21'.0, 25.3, 26.1, 28.1, 34.1, 48.3,
61.2, 79.0, 119.3, 127.8, 128.1, 129.0, 129.3, 133.2, 134.8,
137.5, 147.2, 148.3, 153.6, 155.8, 174.3. |

DN ~

HO)S(O i o | |
: | >=o .
2-{4-[3-[2, 5-dihyd:ro-1- [( 47-Methf{1pheny1 Jmethyl]-5 -oxo~1H-

1,2,4-tri azol-3-yllpropyllphenoxy]-2 -methyl-propanoic acid A

4-neck _flask was equipped with overhead stirring apparatus




(KBr mull) 3450, 3320, 3275, 3202, 2997, 2940, 1730, 1646, 1511 crC;
Axial. Calcd. for C25H33N C, 63.68; H, 7.05; N, 306: 8.9110 May2@05C,

63.49; H 7.02; N, 8.99. 100 ~-N N'o00O

2- (4- (WO[RA3BF3IMet boxyben2yl ) - S- oxo- 4; 5-di hydro-i H PCT/US01/42928
[1,2,4]triazol-3-yll-propyl)-phend¥y)-2-net hyl - propionic 15 acid et hyl

ester 1-[4-[4-(]-Ethoxycarbonyl-I|-nethyl- ethoxy)phenyllbutyryll-2-(3-

met hoxyphenyl net hyI )sem carbazide (4.08 g, 8.65 mmol) was dissolved in
ethyl acetate (7.5 nL). Canphorsulfonic acid (2.21 g, 9.51 nmol) was added

in oneapdr wh@h@ﬁ@tb&ep%%bml Utgrn ﬂPe?sl@G@é@dcﬁé’ré@cﬁlﬂva‘%tHVQL?hgr{‘% The
n was oled to rt and washed with sat'd aq HC03 (2 x 40 nml)

fS 8: :JE):NE& ~Kg- %ﬂth@ipbznylmsthﬂ) -§hreebhghnfcovess . SodteydratBd-to an oil,
S S W5t AULS1GL 005010 ooy gk (0 ik Pperl v ds rosto (4
The nﬁg@dueaMhyhrmﬁtenoKBGOtg111 38 tmokds) congenticteshe andod0 Nhy 2005
o et T teadrure fekanbore®h HE rEhedt 1BRe Medmpounta 2 an Bbe
resulting mixture was stirred at ambient temperature for 5
‘h.  The mixture was transferred to a 22-L bottom outlet
flask a_nd layers separated. The aqueous layer from the
_ above layer separatioil was charged to the flask and
10 acidified to pH 2 with concentrated HC1 (337 mL). Ethyl
acetate was added (8000 mL) and the mixture was transferred
to a 22-L bottom-opt1et flask. Ther layers were separated
and the organic solution was transferred to a 22- I 3-neck
_ .round-bottom flask equipped with a distiilation head and
15 overhead stirring apparatus. The mixture was concentrated
by distillation of the ethyl acetate to approximately 4000
- mL, and fresh ethyl acetate (3600 mL) was added to the
~reaction vessel. Distillation was continued until 3600 ml of
distillate were recovered. Heating was stopped and the
20 mixture was allowed to cool slowly to 60-65 °C, at which
‘point seed crystals (0.8 g) of the desired product were
_ .~édded. The flask contents weré allowed to cool siowly until
crystallizAation initiated (55-57 °C), then the mixture was
cooled to 0-5 °%C and stirred for 1 h. The product was
25 filtered, washed with cold ei:hyl acetate, and dried in vacuo
.at 55 °C to afford the title compound as a white solid
(713.6 g, 95.3%). 'H NMR (DMSO-ds, 500MHz): & 1.46 (s, 6 H),
1.79 (m, 2 H), 2.25 (s, 3H), 2.35 {(t, 2 H), 2.47 (t, 2 H),
- 4.70 (s, 2 H), 6.71 (d, 2H), 7.03 (d, 2H), 7.10 (m, 4 H).
30 ¢ NMR (DMSO-d¢), § 20.6, 25.0, 25.5, 27.7, 47.0, 78.3,
118.6, 127.4, 127.7, 128.9, 128.9, 134.4, 134.5, 136.4,
145.9, 153.4, 154.3, 175.0.



(1.93 g, 49.2%. 'H NR(DIVBOdG) 5 11.47 (s

1 H , 7.22(t, 1H J=28
Hz), 7.04 (d, 2 H J =8H), 6.82(d, 1 H J =205 H), 61¢#ayB00s H),"
6.68 Groskss J = 2 Hz), 4.73 (s, 2 H), 4.13 (9, 2 Hpdesofum®y . 3.69 (s,
3H , 2.48 (t, 2 H- T =8 Hz), B636 (t, 2 H J =8 Hz), 1.80 (quint, 2 H,
J=7H), 1.47 (s, 6 H , 1. 14 (t, 3 H J =7 H) ; 13C MR (DVBO d6)

174.0, 160.0, 155.0, 153.8, 146.7, 139.8, 135.5, 130.2, 10 129.8, 120.1,
119.5, 113.8, 113.2, 79.2, 61-6, 55.6, 47.8, 34.0, 28.4, 26.2, 25.7, 14.6;
IR (CHC13) 2940, 1692, 1508, 1467 cn¥l; Anal. Calcd. for C25H33_N305: C,
66.21-.; H 6.89; N, 9.26. Found: C, 66.29; H 6.75; N, 9.19. 10 May 2005
WO 02138553 PCT/ USOl /42928 268 0 ~- BEHamp@eC12B 0 Q
2-(4-(3-[1-(3-Met hoxy-benzyl)-S-OXO 4, 5-di hydro-11i- 5
[1,2,4]tr:iazol-3-y|]-propyl)-phenoxy)-Z-ne hyl - propi onic acid
2-(4-(3-fl-(3-Methoxy-benzyl) -5 oxg- 4, 5-di o-1 H
[1,2,4]triazol -3-yll-propyl)-p /ﬂy N -propionic acid ethyl ester
(1.55 g, 3.42 nnol) was di sso ve&’l a mxtur& of ethanol (7.5 nmL) and
water (7.5 mL). Solid 10 sodi um hydroxi de (O. 36 g, 8.73 mml) was added in
one portion and.the solution was warmed to 70 'C and stirred for 1 h. The
so ution £o to [ t he ted,to 6N HCJ,._  The
sg%ution &gé coﬁcgg %e?% 95P£¥£ #8 raZlnecarboxyg acig,
1,1-d:1.methy1ethyl ester To a solution of t-butyl carbazate

(.99 g, 37.76 mmol) in ethyl acetate (10 mL) was added with
stirring 3,5-difluorobenzaldehyde (5.50 g, 38.7 mmél)
followed by hexanes (50 mL)}. Crystallization:océurred and
10 the resulting slurry was stirred at rt for .15 min, then
cooled to 0 °C. and held at that temperature for 45 min.
The solids were filtered, rinsed with cold hé;canes and dried
in vacuo at 60 °C to afford the title compound as a solid
(9.04 g, 93.3%): mp 196.4-196.8 °C (dec); H NMR (DMSO-dg) &
15 11.16 (br s, 1 H), 7.96 (s, 1 H), 7.28 (m, 2 H), 7.21 (¢, 1
H, J = 2.2 Hz), 1.45 (s, 9 H); 3C NMR (DMSO-ds) & 163.3 (dd,
J = 246.1, 13.5 Hz), 152.9, 141.2, 139 2 (t, J = 9.6 Hz},
109.9 (ad, J = 20.2, 5.8 Hz), 105.1 (t, J = 25.9 Hz), 80.5,
28.7; IR (KBr mull) 3263, 2987, 1709, 1584, 1536 cm™. A
20 pbrtion was recrystallized (eiﬁh_yl acetate) J:‘Eor' analysis.
Anal. Calcd. for CiHyFsN0,: C, 56.25; H, 5.51; F, 14.83; N,

- 10.93. Found: C,A 56.11; H, 5.49; N, 10.86. o

F

07N Fo |

2-(3, 5-Difluorophenylmethyl) hydraéinecarbo:gylic acid,
'1,1-dimethylethyl. ester To substrate imine (7.00 g, 27.3
mmol) and 5% Pt/C (5.05 g) was added tetrahydrofuran (70 mL)

25




was partitioned between 1N HCl (iO m.) and ethyl acetate (15 15 mL). The

aqueous | ayer was then reextracted wth ethyl acetate (15t1hiMay 208 t he
conbi ned organic |layers,were dried (MSO), filtered and concentrated in
vacuo ¥MO&®8E8B to afford the title co npound as an oi [PCfAIS4L42928 97. 0% . 1H
| STUR (DMSO-d6) 8 13.0 (broad s, 2#7H), 11.47 (s, | H), 7.23 (t, 1 20 H, J
Hz), 7.03 (d, 2 H LT =8 Hz), 6.82 (d, 1 H LT 2 Hz), 6.75 (m 5 H), 4.73
(s, 2 H, 3.70 (s, 3 H, 3.3.5 (broad s, | H), 2-48(t, 2 H J = 8 Hz),
236(t2HJ 8Hz),180(quint.2HJ=7Hz),I-46(56
; N d6, 20-C) 8.175.8,.160.0, 5.0, 154. 146. 8, 139.8,
25 135§§dl Ngﬁ % f%“?g BFPEnsipn hivdrpgepdters at 5y 9“‘35%06?5&0 May 2005
WO 02/ 38568 RCTH US8f/ 4238 i 269 4dh&rgd 006, 5409 5Pt34: 0(5 .28 4g) 2wal, 26. 2,
25.7 1 ICd
b7 Raaes ek iy Goqldion eRaeAgad 53 éﬁ ﬁc’ngeﬁ%s N, 9.57.
5 Exant‘ﬂi‘éelﬁiﬁieﬁreé ﬁpd(sonﬂegltghltédopheﬁpl )mihet thBne‘h:ycdnamnatadboxyl iC
acig, ia, logiwmetiny ety esigh Towgtﬁol gt i @n gfd:/g: buh.;;l garﬁ);\zag 10 (4.99
e

g, 37. 6m‘m|g|n et hyl acetate(lo was a gor ous stlrrlnga
sol ut | B¥IHPIS! ataPEhHSﬁD&Béer&i dérdéo gh 3% e rmeng | H0 epﬁw ac&hgte (10
mL) fotbovedtby WexanehepdOfillerely sdrad | ictaideoit raGeid . r ed ﬁ't(jlz theiresul ting

hot VSRR bOER ! by Bl Sals D" BORLEES) ColveCune®esDicheld
compound as an oil {4.96 g, 19.2 mmol, 70%). *H NMR (DMSO-

10 dg) & 8.28 (br s, 1 H), 7.03 (m, 3 H), 5.03 (br s, 1 H),
3.88 (s, 2 H), 1.35 (s, 9 H); *¥®C NMR (DMSO-d¢) & 162.9 (dd,
J = 243.6, 12.4 Hz), 144.9 (t, J = 9.6 Hz), 111.5 (d, J =
23.0 Hz), 102.5 (t, J = 25.9 Hz), 79.0, 53.9, 28.8: IR
(CHC1l;) 3444, 2982, 2933, 1712, 1628, 1597 cm™!; HRMS calcd

15 - for CpoHjeFoN20, (M + H)*: 259.1258. Found: 259.1252.

F
HoN
NS Y\O/Ei
UJLﬁ’N F

2- (Ami:r‘xocarbonyl) -2-(3,5-

20 Difluorophenylmethyl)hydrazinecarboxylic acid, 1,1-
dimethylethyl ester To substrate difluorobenzyl hydrazine
(2.5649 g, 9.93 mmol) in isopropancl (20 mL) at rt was added
trimethylsilyl isocyanate (1.808 g, 15.7 mmol}) in one
portion. The reaction was stirred at rt for 36 h, then

25 concentrated to a solid. Recrystallization (1:1 ethyl

' acetate:hexanes) followed by dilution with hexanes (100 mL)
to facilitate stirring gave the title compound as a solid
(2.84 g, 9.43 mmol, 95%): mp 128.7-129.9 °C; 'H NMR (DMSO-d,

‘ 60 °C) 68.86 (br s, 1 H), 6.97 (_m, 3 H), 6.00 (s, 2 H), .4.52

30 (s, 2 H), 1.36 (s. 9 H); C N\MR (DMSO-ds,) § 162.7 (dd, J =
245, 13 Hz), 159.5, 155.1, 143.7 (t, J = 9 Hz), 111.4 {(d, J
= 23 Hz), 102.8 (t, J = 26 Hz), 80.4, S51.4, 28.6; IR (KBr
mull) 3540, 3227, 3004, 2988, 1744, 1682 cm™. Anal. Calcd.



25

filtered, rinsed with cold hexanes and dried in vacuo at 60 'Cto afford
the title conpound as a solid (10.10 g, 92.4%: np 173. 8- 17#ax 2005 ( dec)

"H NVRwWobb6sel6) 5 11.16 (br s, 1 H , 7.79 (s, 1 H , Il H J =
1. 8 Hz) , 7. 57 (d, | H 20 ] = 8y55 Hz) , 7. 55 (m T’Zﬂ)”g,g”%g”M (s, 9
H ; 13 C N\R (DVSO-d6) -8 152.9, 141.1, 136.1, 132.3, 132.1, 131-6, _
128.6, 127.0, 80.4, 28.7; IR (KBr null) 3358, 301D, - 2983, 1736, 1508, 1475
cn7:L. A portion was recrystallized (ethyl acetate) for analysis. Anal.

Cal cd. for C12H 4C12N202: C, 49.84; H, 4.88; 25 d, 24.52; N, 9.69. Found:
C, 49.%0T MusHiFbN:@:, Q4. 43,.4%; 8, 55.66} 19, | l3Chs . >~Q¥phhaN H 30

2- (3, 4sbi_gfhl.ogopleryl.mgs hy g%ldrazi necar boxylic acid, . 1,1-di net hyl et hyl
ester To substrate imn€ .90 g, 10.03 10 May 2005 WO 02/38553 .

PCT/ USO / 42928 270 mmol) and 5% Pt/ S/ C (4-31 g of 55% wet catal yst, 1.94
g) was added tetrabydrofuran (30 nL)Fand the resulting slurry
hydr ogenat ed at 50 psi hydrogen at rtEfoc 1HiH;. Thtg slurry was filtered -

and the filtrate concentrated to an , i ch gﬁxﬁ/chron&t ographed on
silica gel (gradient of hexanes tg: 15%-etNy,  acefaie in hexanes) to afford
6 g,

thg title conpound as an oil (2. 8.79 Mol , 88%. 3H NVR (1) MBO- d6,
60°0C) 5 8.ub (br s, 1 H, 7.56 (s, | H, 7.52 (dd, 1 H J =75 1.5
Hz), 71213(8;DiftackdphehyInbeBii )By8fakSned y})bxlun"ige(s’ 910 H: -"C NWR
(DXSG {6218 d 571 Qo k4L, O 131 4, 1388, 126.8.
_ néte 0 substrate Boc semicarbazide (1.81 g.
6.00 mmol) in tetrahydrofuran (25 mL) at rt was added
methanesulfonic acid (0.725 g, 6.3 mmol, 1.05 equiv) in one
10 portion. The reaction was stirred at rt for 24 h, then
heated to reflux for 22 h. The reagtion'mixture was cooled
to rt, filtered and the filter cake ‘rinsed with
 d1ch1oromethane. The solids were dried in vacuo overnight
at 60 °C to afford title compound as a solid (1.32 g, 4.44
13 mmol, 74%): mp 138.4 - 139.5 °C (dec): H NMR  (DMSO-dg, 60
°C} 8§7.94 (br s, 4 H), 7.10 (m, 1 H), 6.98 (m, 2 H), 4.70,
4.06 (s, s, 2 H total, pair of rotamers), 2.48, 2.41 (s, s,
3 H total, pair of rotamers); *C NMR (DMSO-dg,) § 163.6 (ad
‘.J = 246, 13 Hz), 158.0, 140.9, 111.6 (dd, o = 20, 6 Hz),
20 104.0 (t, J = 26 Hz), 52.1; IR {KBr mull) 3411, 3281, 3211,
1706, 1685, 1457, 1209 cm’. HRMS calcd. for CeHFNiO (M +
1;)*: 202.0792. Found: .202.0797.

. i |
0 o '
. o .
B U Nen
| LoN_ _NH,
N o
- W

1-[4-[4-(1-Ethoxycarbonyl—1—methylethox&)phenyi]butyryl]~2-
(3,S—difluorophenyl—methyl}semicarquide To 4-fa- (1~
Ethoxycarbonyl-1-methylethoxy)phenyl]butyric acid (1.0072 g,

30 3.42 mmol) in ethyl acetate (10 mL) at rt was added DMF (1



129. 3,

cml;

C, 49.

79.1, 53.6, 28.8; IR (CHC13) '3443,. 2983, 1713, 1472, 1455,

1369

Anal . Calcd. for CI2H L(, C 2N202: C, 49.50; H, 5.5410May@082. Found:

82; H 5.39; N 9.50. C1 OHNy OCIL N >-0~-W 15 H

2- ( Pr 0p9lvaissss ocar banyl ) - 2- (3, 4- di chl or ophenyl net hyl )doyersarisrseg ar boxyl i c

aci d,
nmol )
0. 808

HZ),

1,1 dimethyl ethyl ester To ¥dbstrate hydrazide (2.30 g, 7.90

20

in isopropanol. (25 nL) at rt was added propyl isocyanate (0.89 ni,
g, 9.50 mmol ). Af ter stirring for 30 min., -the solution was
concentrated to' an oil, and chromatographed on silica gel (40% et hyl
acetate,in hexanes to afford the title conpound as an oil (2.63

H NVR BEPEBRBONER) 60 Eadlayegl Aoy (Bradyll qylorifdes(Q diRs8 19H, 3 83

mod) 6 ropwlhi dd) ovér B 4nfie. 1 Lhe J res%lt@nﬁz)sohﬁzlgn 9&(&&!

, 4.50_(br_s

(m3

BITRE R ?Bl\/éﬂ‘d%}n%twg%&n C?%g?trﬁ@dlmlﬂ 91&130 e

g, 88%:
o, 2.0
s, 1 H
, 0.82
130. 1,

129. 3,08D. aHl. wi@8. GreBhA3 thtell. EntdR ((cHUkRe 3454, 3DQ7, 2071, 2936

2826,
11,

é&ff@entﬂ@géd £d224 gﬂ‘l t@%?% %Qcﬂée%oin é@%%%%gg%gg% 3,

16; N, 11.17. Foun

02/ 3835[3) PCT/ USB1/(326281 £ 2ror cgheny Nngdny Dihy SHESAB carboxamide

10

15

20

25

30

methanesulfonate (1.025 g, 3.45 mmol) was suspended in ethyl

‘acetate (10 mL) at 0 °C, and pyridine (0.65 mL, 36 mg, 8.04

mmol) was added. The solution of acid chloride in ethyl
acetate was then added dropwise over 15 min, and the
resulting mixture stirred for 30 min at 0 °C. The mixture
was then diluted with ethyl acetate and washed with 1 N HC1
{(2X) followed by sat'd ag. NaCl. It was then dried (MgSO4),
filtered and concentrated to an oil, which was

‘chromatographed on silica gel (ethyl acetate) to afford the

title compound as a solid (1.1436 g, 70%): mp 108.1 - 105.4
°C; 'H NMR (DMSO-ds, 60 °C) & 9.73 (s, 1 H), 7.00 (m, 5 H),
6.70 (d, 2 H, J = 6.5 Hz), 6:03 (s, 2 H), 4.54 (br s, 2 H),
4.15 (g, 2 H, J= 7 Hz), 2.45 (m, 2 H), 2.09 (m, 2 H), 1.74
(m, 2 H), 1.48 (s, 6 H), 1.17 (t, 3 H, J = 7 Hz); “C NMR
(DMSO-ds) & 174.0, 172.0, 162.5 (dd, J = 244, 13 Hz), 159.2,
153.8, 144.1, 135.8, 129.7, 119.4, 111.3 (d, J = 25 Hz),
102.8 (t, J = 26 Hz), 79.2, 51.1, 47.3, 34.3, 33.1, 27.0,

25.7, 14.6; IR (KBr) 3456, 3324, 1726, 1643, 1509, 1445 cm’

'; Bnal. Calcd. for CusHzMOsF2: C, 60.37; H, 6.12; N, 8.80;
F, 7.96. Found: C, 60.48; H, 6.28; N, 8.67; F, 7.75.

" F
0 /Q
| 'N>=o

H

.'2-(4-{3—Il—(3,5-Di£1uqrobenzy1)-5~oxo—4,5-dihydro-1ﬁ-

t1,2,4]triazol—a—yll-propyl}—phenoxy)—z-methyipropionic

-acid, ethyl ester To substrate 1-{4-[4-(1-Ethoxycarbonyl-1-

51. 07,
005 WO



A H2N M Pr OPY1- 1- (3, 4-di chl or ophenyl net hyl ) hydr azi necar boxai ni de

nmet hanesul fonate To substrate BOC sem carbazide (2.15 g,
rt was added nmethanesulfonic acid (0.39 ni,

0.578 YO U3 mol ) in one portion. The resulting sol RETEROWMELSstirred at
rt for 16 h, then heated to refl & for 16 h. The sol ution was cool ed and
concentrated to a foam which was triturated with t-butyl
'to afford the title conpound as a solid (2.03 g, 5.53 mmol, 95%. A

di chl or onet hane (20 ni) at

10 net hyl

portion was recrystallized (ethyl ace rate /ethanol) for anal ysi s:

g Bt B 15 9, B, 8 R s |

Hz) ,

131. 4, 131. O
3385, az‘@%%at%gg,g mby7and) ghe rf’:??‘étlflﬁ}?@ﬁ%tllommatﬁl Q. reé
CLBH: LBG 2NB(h CHABRS: s&ludBorY Avad, d:Blll‘éedanﬂ.ll QthfoaldetaEZa, 8Berf6; H,
5. 14;

sdebnreropyH semigutazide) J(E 60 Hz)
H, O. 8&n§lﬁor§ut‘foﬂlc Ze2aHz )y, Szbgcfl\"vRE(%olgG)wa% légd&i %\Tz

129.1, 52
uz0

1-14- [‘ggs(}llé%t oxycaxgony?q1 ﬁr‘%lfl%% eftcﬁ ﬂ%%&grﬁlﬁ%{]t(?%ﬂ i 09t25

(3, 4- WeH| Bhephenyed netH§e))-.4- ﬁ:plrmaqummuaﬁr@Mtwan 0il,

10

15

20

25

30

which was chromatographed on silica gel (1:1 ethyl
acetate:hexanes) to afford the title compound as an oil
(0.3836 g, 37%): 'H NMR (DMSO-d¢) & 11.54 (s, 1 H), 7.13 (¢,
1H, J= 9.3 Hz), 7.04 (4, 2 H, J = 8.5 Hz), 6.91 (d, 2 H, J
= 6.5 Hz), 6.68 (4, 2 H, J = B.5 Hz), 4.81 (s, 2 H), 4.13
(g, 2 H, J=7.0 Hz}, 2.49 (t, 2 H, J = 7.5 Hz}, 2.38 (t, 2
H, J=7.5Hz), 1.81 (m, 2 H), 1.47 (s, 6 H), 1.14 (t, 3 H,

J = 7.0 Hz); '’C NMR (DMSO-de¢) & 174.0, 162.6 (dd, J = 245,

13 Hz), 155.0, 153.8, 147.3, 142.9 (4, J = 9 Hz), 135.5,
129.8, 119.5, 111.1 (t, J = 26, 6 Hz), 103.5 (t, J = 26 Hz),
79.2, 61.6, 47.1, 34.0, 28.3, 26.2, 25.7; IR ({(CHCli} 3004,

1727, 1695, 1601, 1509, 1464 cm'; Anal. Calecd. for

CagHasFoN304: C, 62.74; H, 5.92; N, 9.14. Found: C, 62.65;
H, 5.99; N, 8.98.

- 2-(4-{3-[1-(3,5-Difluorobenzyl)-5-oxo-4, 5-dihydro-18~-

[1,2,41 triazol-3-yl]-propyl}-phenoxy)-2-methylpropionic acid
To substraté triazolone ethyl ester (0.2971 g, 0.647 mmdl)
in methanol (3 mL) at rt was added 1 N NaOH (2 mL, 2.0 mmol)
and the resultlng mixture stirred at.rt for 16 h The -

mixture was then acidified by addltlon of 1 N HCl and

' concentrated to an o0il, which was partitioned between ethyl

acetate (35 mL) and water (25 mL). The layers were .

B -Bay 20890l ) -

5, 2. 0 15
22426 (s, Iﬂ@olH) ands (m 2



(1- Et hoxycar bonyl - | - met hyl et hoxy) phenyl | -butyric acid (1.005 g, 3.41 mol)
in ethyl acetate (10 nmL) at rt was added DVMP ti pipette di@playd08bl oned by
oxalyl chloride (0.4 nm, 0.582 10 May 2005 WO 02/38553 PCT/ US01142928 272
g, 4.5%0owmmssjs3dropwi se over 3 min. The resulting sol ut powuseresstirred for
30 mn at rt then concentrated to2ah oil. The oil was tw ce reconstituted
into toluene (20 nm.) and concentrated to an oil, then dissolved in ethyl
acetate (3 5 nlL). V-Propyl-Il- (3,4-dichlorophenyl nmet hyl)hydrazi ne
met hane- sulfonate (1.1458 g, 3.08 rnol) was suspended in ethyl acetate (10
m) at 0 'C, a 8I‘Idll’l€:065m_ 636 ng nunol ) was added. The
sol ut i SAPBFaLERda ﬁl bRPdRTPANLEL RYPSECWRETE V\Hst}(‘héﬁtaﬁd%@ N¥phi se over 2
m n, anﬁehhariedr émdl 50Ng, rm&aw:ee@tam aetbriddn i ted @& {Ffdza Hme m xture

vvasth Iutedvm heth egivm X) followed
by sat . CREEPY ﬁ/ag tﬁé gég?l\ﬂsoig e i l?é}%@%l %O centrated to
an oil 60 vm} oh Z'Wa§6 diprorsat dnga)phéld. Gré sd,i darjel 7.232 (et hyl Hacet at e:
he nes)t 0 e bil escanpo I 2437 "H NWVR
(DE%C)dGQ goﬁé é "1°%¢, iag 2t el as %8.4%, ?a 2 % B2 (d, 1 H
7 =2 fddy 3 8, Ha)= 8,82 kp) : 11) 03. 4@d(t2 ﬁHJ&%B Hz)
a 7% (7ﬁz)2 21338 8. 2 #'Z)J,~6?‘21ﬁﬁ§brln82 |(mH)2 #) 531(@5 §s 26"]&), ﬁz)15 (1q742

3
(m 2 l%z)m"f 43’9‘(92" I—é 4@4% (}5326163% B (%495 AT *E“r’r—lﬂ 59 . 13C
, NVR (DWSC&d6;t48 17414)2 9721135. 058129 153189.440141. J],BﬁnB 14315 4, 130. 9,
1‘6 1 9,5, 92 16, 5 42. 34.4, 33.5,
251% 9 %8 2)14 ﬁ %1 5 34902 28130. 2659, 954%; 3r

(CHClg) 3096, 30Q5 2865 1708, 1601, 1509, 1465, 1158, 1121

cm'l; Anal. Calcd. for C22H23F2N304: C,761.25} H, 5.37,’ N,

9.74. Found: CC, ©1.21, H, 5.46; N, 9.48.

15

RN
LI

Example 124

~

20 (3-Methoxyphenyl)methylénehydrazinecarboxylic aeid, jl,l-
dimethylethyl .ester To a solution .6f t-butyl carbazate
(5.59 g, 42.3 mmql) in ethyl acetate (15 ml) was added with

‘stirring m-anisaldehyde (5.17 mL, 5.76 g, 42.3 mmol).
'Hexanes (70 mlL) was added slowly and crystallization
25 occurred. The resulting slurry was stirred at rt for 45 min
' and then cooled to 0 °C. The slurry was stirred at 0 °C for
60 min, then ﬁiltered and rinsed with cold heﬁanes {20 mL),

and dried in vacuo at 40 °C to afford the title compound as



725 (CHC13) 3457, 3008 2876, 1727, 1673, 1509 cm 1 Anal. iﬂg for
C27H35CI 2N305: C, 58.70; H, 6.39; N, 7.61. Found: C, P%HU%‘BB' @%’059 N,

7.67. 30 CLC1 0 AHO HVNH ~N 00 10 May 2005 WO 02/ 38553
PCT/ Wwe0I02d888>8 273 262

1-[4-[4- (] - Car boxy-| - net hyl et hoxy) phenyl | butyryl]-2-:(3, 4-
di chl or ophenyl net hyl ) - 4- (Propyl ) sendcar bazi de To substrate

1-[4-[4- (| - Et hoxycar bonyl - | - met hyl et hog%) R §ny>hl bug vk | {}ZMSO ~de}
(3, 4-dichlor ophengl met h)éll) %y(pﬁr@pw’jﬁs 1edrbazide (0.609 g, 10 mmol ) in
met hanol s¢Bidi §2ab8r € was ‘added | N OH (R M. 12, (i 'ad‘a the :

resul ti n sog gl on+ &} |rr,red9fdrt 18 B “ThRe ol ut'i on Wajs 'It% cwcegtrated t o}

an -oi I5 Ftitoned bet \é\fen StHy], agerat dsand I? The organic 10 '
phase was, t)herg, veshed, witt B d aq. Nad, dr| &( Sgﬁ g, f iBPePed and

concentr at ed to affop}qﬁk/Rg) I &1 gsooﬁpo&ﬁé anor phous §o (0 5563 g,
1.06 m@)ql 1396@@’31 DI\/ISO de, 6] g .B; 91ﬁ1((<§r Fﬂ‘l (9 (d, 1 H,
J =8 7. 4171§d2 1118,.3J 80115 Iffzr’) 7.°23 dd 1 gj t§0n1 Svddr), 7.01
(d,52 |4 P x 6. 751511 2 Hag7= 3rr51+|z) 4 I H.. 4.53
(br H.gofa, 22992(q, zg K5 ). céi?e(tang H,suibmlft?—'d5 H3* 2. 09

1f71‘bn(mezhﬂ} §a.52 H | =
, 7 5 feszrysea%%i %’d HoJ 3317 c3lca. for C13H13N203 c; 629
elemental anaIYSls

]-255 - 91 Ioulld- C 62-34- Ei ] 46 N; l- -
N: 11 1 I T F
r l 19

10

0)<
HNJ\

\ 0

N

) ! r
(

z:l.necarboxl
(3—Methoxyphenyl)met;l?’yleneh:,;drla S " {5%'7
S ed i . :0, mL) and hydrogenated at rt
( en filtered through
°c to afford the
g MR (DMSO-de) 5

= 7
g = 8 Hz), 6.85 (d, 1 H, J
2 H), 3.72 {s, 3 H}.

1ic acid,
ester
hyle
15  1,1- dimet
5.07 g) were sturried in THF o
.d 50 psig for g8 hr. The slurry wa
an

celite and concentra
title compound as oil

H,
o g.22 (s, 1E), T 19 (€, 1

= '] HZ)t 3 84 (S' 41 1
7 (@, L HE: J 157.1, 141.1,
Hz), 6.7 . ¢ §Mr  (DMSO-ds) 5 159.9.

| ; IR
1.37 (s, 9 HE 8.9, 55.5, 54.9, 28.9i
' 121.1, 114.1, 113.1. -.1‘ t Mass'’ calcd. for
1297/ 3008, 2982 2935, 1712 cm i Exact ;
(CHCls) 2BHE ' . 275.1381.
25 CisHagOsNa: 275.1372, Found: 2 -
"

L




Hz); '3 C NWR (DVSO-d6) 8 175.8, 172.1, 158.1, 154.1, 140.4, 20 135.3,
131.5, 130.9, 130.6, 130.1, 129.6, 129.1, 119.1, 78.9, 501@May2085 40.7,
34.4, 33.5, .27.1, 25.7, 23.7, 11.9; IR (CHC13) 3379, 3291, 2960, 2915,
1719, NO93858%g 1542, 1508 cm 1 Anal. Calcd. for C2SREHESUIKINS: C,
57.26; H, 5:96; N, 8.01. Found: C¥357.15; H, 5.89; N, 7.94. 25 C1 C1 O N
-N N >==0 2-(4-[3-[!|-(3,4-Dichlorobenzyl)-S-oxo0-4,5-dl hydro-IH 30
[1,2,4]triazol-3-yll-prc?pyl)-phenoxy)-2-methyl propionic acid To substrate
1-[4-[4- (|- CarboxY-1-nethyl ethoxy) 10 May 2005 WD 02/387"613 PCT/ USO /42928
274 phenyl | butyryl]-2-(3, 4-di chl orophenyl net hyl )-4- (propyl)sem carbazi de
(0.3658 9 i 0.697 nunol) and carp,phorsulfonic acid (0.1658 g, 0.714 nmol)
was added toluene (10 nL) and thgfresulting solution heated to 90 OC 5 f
or 1 h. The solution was concentyated to an oil, and chronmatographed on
silica gel” (7:3 ethyl acetate gxanes) to afford title conpound as an oi
(0.2397 g, 0.473 nmol, 68%: MR (DMSO-d6) 8 12.95 (br s, 1 H ., 7.58
(d, 2 H LT =8 Hz), 7.46 (d,—1t\H J .1. 5 Hz) 7.19 (dd, 1 H J =8, 1.

510 H), 7. 03 (d, 2 H | 85 H) , 6.72,(d, 2 H LT = 8.5 H) , 4. 85 (s,
2. 54| ( }lE:FL J= 7.5 Hz), 1.83 (m 2 H
S , .

2 H, 3. 47 (t, 2 H LT = 7 Hz) t
. 1. 52(q, 2 H J7 H) ,:g=4r5\g 6

NH,

3—(Aminocarbonyi)—2-(3-methoxypheny1methy1)hydrazine
5 carboxylic acid, 1,1-dimethylethyl ester : {3-
_Methoxybenzyl)hydrazinecarboxylic acid, 1,1-dimethylethyl
'-ester (6.30 g, 25.0 mmol) was dissolved in isopropyl alcohol
(65 mL) . Trimethylsilyl isocyvanate (4.73 g, 34.9 mmol) was
added in one portion via  syringe and the .solution was
10 allowed to stir at rt for 7 h. The slurry was coocled to 0
°C, filtere@, and the solids rinsed with cold isopropanol.
The solids were dried in vacuo at 40 °C to afford the title
compound as a white solid (4.71 g, 63.9%). The filtrate was
-concentrated and.jpurified.'byz column chromatography (Si0,, .
15 EtOAc) to afford additional compound (0.91 g, 12.3%). These
two portions were combined to yield 5.82 g (76.2%) of the
title compound: mp 136.3-138.5°C; 'H NMR (DMSO-&5, 60 °C) &
8.70 (s, 1H),.7.20 (t, 1 H, J = 8 Hz), 6.80 {m, 3 H), 5.90
(s, 2 H), 4.50 (s, 2 H), 3.74 (s, 3 H), 1.36 (s, 9 H);
20 NMR (DMSO-&s) -8 159.9, 159.6, 155.0, 140.2, 129.8, 120.9,
‘ 114.0, 113.2, 80.2, 55.6, 51.1, 28.7; IR (CHCl3;) 3003, 2984,
2938, 1745, 1680 cm™; anal. Calcd. for CiHuN:iOs: C, 56.94;
H,.7.17; N, 14.23, Found: C, 56.54; H, 7.17; N, 13.98.



0. 79 (t, 3H j =7 Hz) ; 13C NMR (DVMBO-d6) 5 175.8, 154,

1
139, 2. 135.2, 131.7 131.5, 130.8, 130.1, 15 120-.7. 128. 410 iiay 28057

47. 3,
2939,

42.9, 34.0, 27.8, 25.7, 24.8, 22.5, 11.5; IR (CHC13) 3028, 3005,
WOPRI85806, 1574, 1509, 1472 cnvl: Anal. Cal cd. PCIVUST2E8E28C 2N304:
C, 59-29; H 5.77; N, 8.30. Found$ C, 59.33; H, 5.63; N, 8.10. CL C1L O

[~& NN N 20 2-(4-(3-[1-(3, 4-Di chl orobenzyl)-S-oxo-4, 5-di hydro-I| Hr
11,2, 4]triazol -3-yll-propyl)-phenoxy) - 2-nmet hyl propionic acid, ethyl
To substrate |-[4-[4-(1-Ethoxyca. rbonyl -1 25

met hyl et hoxy) phenyl ) butyryl ] -2-(
(0.2078 g, 0.895 mmol ) was ad

,°4- di chl or ophenyl methyl , ) - 4-

(propyl)sem carbazi de (0. 49760. 901 nmmol ) and canphorsulfonic acid
c{ed

solution heated to reflux for=
acetate, then 30 washed with sat'
it was then dried (MyS04),. filt

2005
g (0.
(d, 1
Hz)

848 mml, 94%: 'H NWR BRBO b 7.59 (d, 1 H J = 8.5 Hz)
H J ~ 2 Hz) , 7.19 (dd, su,H, Tﬁ*g.s, 2 Hz) , 7.03 (d, 2 H,
6.69 (d, 2H, J = 8.5 Hz) , 4. 854¢s, 2 H , 4.13 (q, 2 H 5J

, 3. 48 (B -Mtjoxyphéhyimethy?l Biydtazdndd, J = 7 Hz) , carboxamide

10

15

methanesulfonate 3- (Amino-carbonyl)-2-(3-
methoxyphenylmethyl)hydrézine carboxylic acid,_l,l—dimethyl—
ethyl aster (5.30 g, 17.9 mmol)} was dissolyed. in
dichloromethane (60 mi). Methanesulfonic acid;(l.93 g, 19.9

mmol) was added in one portion and the solution was allowed

to stir at rt overnight. The resulting slurry was cooled to

0 °C, filtered, and the solids rinsed with cold
dichloromethane. The solids were dried in ﬁacuo at 40 °C to
afford the title compound as a white solid (5.05 g, 96.6%):
mp 130.3-132.1 °C; 'H NMR (DMSO-d¢) & 9.7 (broad s, 3 H),
7.30 {t, 1 H, J =8 Hz), 7.05 (broad‘s, 2 H), 6.88 (s, 3 H),
4.69 (s, 2 H), 3.74 (s, 3 H), 3.34 (s, 3 H); 3¢ NMR (DMSO-
dg) 6 160'1'.158'2‘ 137.3,-130.5, 120.7, 114.3, 114.0, 55.7,

52.7, 40.4; IR (KBr mull) 3186, 2939, 1719, 1707, 1168 cm?%;

Anal. Caled. for CgHi13Na02: C, 41.23.; H, 5.88; N, 14.42.
Found: C, 40.86.; H, 5.92; N, 14.61. |

gthyl acetate (10 mL) and the resulting
2 h. The solution was diluted with ethyl"
Jd aq. NaHCO3 followed by sat'd aq. Nad .’
¢red and concentrated to afford 10 May
WO 02/ 38153 PCT/ USQ./ 42928 N&S@)t@e title conpound as an oil (0.4532



1. 83 (m 2 H , 1. 52 (g, 2 H J=7H) , 1, 47 (s, 6 H_, 1. 44 13C N\R
(t, 3H J=7H) , 0. 79 (t, 3H J =7 H) : (DVMBO d6)'EMay30%% 154 1,
153. 8, wi¥o/33553139. 2, 135.6, 131.7, 131.5, 130.8, 130. lpcdg&hiB292828. 4,
119.6, 79.3, 61.6, 47.3, | U 42.9,2¢84.0, 27.7, 25.7, 24.7, 22.4, 14.6,
11.5; IR (CHC13) 3003, 2939, 1728, 1696, 1509 cm1; HRMS cal cd. for
C2?H34C12N304 (M + H)~: 524.1926. Found: 534.1935 C1 C1 0 Ho~'Xo N-N >=0
N 15 2-(4-(3-[1-(3,4-D chlorobenzyl)-S-oxo-4, 5-di hydro-I| H
[1,2,4]triazol-3-yll-propyl)- phenf,{iy) -2-met hyl prdpionic acid To substrate
/ 0.726 mml) in nethanol (5 nL) at rt was
R0 of 2. 0 N solution, 2. 0 nmol) and the

f or 16 h. The m xture was then

{tioned between ethyl acetate and I N HCl.

) sat@d ag. NaCl, dried (MyS04), filtered
onpound (0.336 g, 0.646 mol,

10 May 2005 WD 02/ 38553 276

triazol one ethyl ester (0.3879 ¢
added sodi um hydroxide (2. O
resulting mxture stirred at
concentrated to an oil and par
The organi ¢ phase was washed wit
and concentrated to afford the tigle
89% as an oil. Exanple 3-260:9{ KN
PCT/ USOl / 42928

1-[4-{[4-(1-Ethoxycarbonyl-l-methylethoxy)phenyl] butyryl]-2-
{3-methoxyphenyl ~—m¢=.~'!!:1:1':.r2!h } semicarbazide 4-[4- (1~

5 . Ethoxycarbonyl-1l-methyl-ethoxy)-phenyl] butyric acid (4.86
g, 16.5 nmmol) was dissolved in ethyl acetate (40 mL).
Oxalyl chloxide (2.43 g, 19.14 mmol)  was added to this
solution dropwise in the presence of a catalytic amount of
N,N-dimethylformamide (100 mg, 1.37 mmol). Completion of

10 acid chloride formation was verified by HPLC. This solution
was then "added dropwise to a suspension of 1-(3-
methoxyphenylmethyl)hydrazine carboxamide methanesulfonate
(4.80 g, 16.5 mmol) and pyridine (1.30 g, 16.5 mmol) in

. ~ethyl acetate (55 mL) at 0 °C.. After stirring at 0 °C for 6
15 h, an additional charge of pyridine was added ({1.30 g. 16.5
mmol) and the solution was stirred at 0 °C for 1 h. The
solution was warmed to rt and washed with 1N HC1 (2 x 80 mL)

and 5% ag. NaHCOs (2 x 80 mL). The organic layer was dried
(MgSO.), filtered and concentrated to a waxy solid. The

20 solids were recrystallized from a mixture of toluene (17 mlL)
and heptane (7 mL) at 60 °C, cooled to 0 °C and filtered.

- The solids were dried in vacuo at 40 °C to' afford the title
compound as a white solid (5.05 g, 65%): mp 91.9 - 93.4°C;

: NMR (DMSO-dg, 60°C) 8 9.60 (s, 1 H), 7.19 (t, 1 H, J = 8 Hz),
25 7.00 (4, 2 H), 6.80 (m, 3 H), 6.71 (4, 2 H, J = 8 Hz), 5.92
(s. 2 H), 4.52 (s, 2 H), 4:15 (q, J = 7 Hz), 3.71 (s, 3 H),



Pheny: Lnet hyl enehydr azi necar boxylic acid, 1,1~dinethylethyl ester To a
solution of t-butyl carbazate (5.62 g, 42.5 nmol) in ethylO¥a¥2808 (15 nl)
was a({% d wth stirring 5 benzal dehyde (4.51 g, 42.5 nmmol ). Crystallization
occur red "3%a* the resulting slurry was stirred at rt fBETAS6M2R8 Hexanes
(70 nL) was added and the slurry 4% cooled to 0 OC. The slurry was
stirred at O "C for 60 nmn, then filtered and rinsed with cold hexanes
(20nm.) and dried in vacuo at 40 'C 10 to afford the title conpound as a
solid (834 89.0%: np 184.1 - 184.9 OC, 'H NVR (DYISO d6) 8 10-91 (S, Ii
H, 7.9%4 S, 12Hg, 7758 &d, . J 73H2) ., %.39.(m 3 H,, 1.45 (s, 9 H);
23’ C NWR { DVEG 5??*5 153, 0, Hfzzlsﬁs,gi%.é&l?o.%, {23. 4, %7’.’211-%%. 1, 28.8:
| R (KBYTHdlG) 2988, J1735, HB11,1:48 505 cuel H) A 151For(t,0f kas Jeerystal | ized

(et hylazkcet B8 rard orpasal 8s) S§ ap cq. f 2 02; L, 65.43; H,
(D si ss 17Mpah, ©akcd 5%9.(%_ 'ﬂll%é.%y 32%%57,\/\0

7.32; 7 Found; C_ 65,16; H  7.43; N_"17J.

02/ 385@@ 1]92CT/ t?ﬁéél-/gztzggé-" -977 é%g N N K GE . PHdSyidret Bykhydr akdhekar boxyl i ¢’
achd, 78.2.di 6kt Byl eashyd, aster, Phers) rTEBb;lLerjger_fmdr@gi,m,ecqr,;b@gyliﬁ aci d,
1,1 5 gigpet hyl @St gr5 - 3 |.)...and 5% Pt/ C (5.32 g) were
slurried inrmﬂ-@;g 5§1'_) %gr@’s%%e’d %%@2 m?éaen%&ﬁ" (357030psi39§4‘g¢ rt for 3
hr. THS Wy aflhefFlidderter ChHodfbscelit €3t.a8remve tde qat al yst and

concemst.mat.ed Fghnd-aquo ¢ . ). G t-p_@f.f(i{détzt%title compound as a clear oil
10 (6-36 g, 90. 0% : 1H NVR (DvsO-d6) '€ 8.23 (s, 1 H) , 7.29 (m 4 7.20

(m 1 H), 4.62 (br s, 1 H, 3.85 ~s, 2 H, 1.37 (s,
10

0

- 2-(4-{3-[1-(3-Methoxybenzyl)-5-oxc-4, 5-dihydro-1H-
[1,2,4]triazol»3-y1]—propyl]—phenoxyi-z-methyl-bropionic
15 aeid ethyl ester 1-{4—[44(i-Ethoxycarbonyl-1—methy1e
 ethoxy)phenyllbutyryl]-2-(3- -

methoxyphenylmethyl) semicarbazide (4.08 g, 8.65 mmol) was
dissolved in ethyl acetate (7.5 mL). Camphorsulfonic acid
{2.21 g, 9.51 mmol) was added iﬁ one porﬁion and the

20 -solution was heated to reflux overnight. The solution was
cooled to rt and washed with sat’'d aq. NaHCO; {é X 40 mL)
followed by 1IN HC1 (2 x 40 mL). The organic was
concentrated to an oil, which was redissolved in ethyl
‘acetate (40 mL). Amberlyst-15 resin (4.41 g) was added and
.7;25 the mixture was heated to 50 °C and stirred for 4 h. The-

mixture was then cooled to rt, filtered, concenfrated, and




9 H) 13C NWR (DMSO~d,) 5 157.1, 139 4, 129.1, 128.7, 127.4, 79.0, 55.1,

28.9; IR (CHC13) 2982, 1712, 1454 1273 1159 cin-1; FxaclOMmay200&l cd for
Cl2H21N202: 245.1266. Found: 15 245.1273. 10 May 2005 WO 02/ 38553

PCT/ USQv 429883278 0 0 N Xok Y "N N USO1/ 928

2- (Propyl am nocar bonyl ) - 2- (phenyl meghyl ) hydr azi ne car boxyr & 132

1, 1-di nmethyl ethyl ester To a solution of phenylnethylhydra2|necarboxyllc

acid, 1,1-dinethylethyl ester (2.54 g, 11.4 mmol ) in isopropanol (25 M)
was added propyl i socyanate (1.51 g, 17.6 mmol) and the' sol ution was

stirred at'é\%é | h, The solution was concentrated to a 10 white solid.
This sdPFi fRSd dP¥sGPYEER| AhEpRpFogeaprhye (F282. )1 sthwihshed with wat er

(25 mM)acwead8%adandad tg,zgfﬂ,}ﬁetﬂél @dtiyg?%)ﬁ% Hﬂ(izggrgghéﬁ concentrated

to an off-white solid. it was then recrysta acet at e:
hexanes)l & gri48. 2%) vactio NMR affMs@-dde st it l. e'?ll’ps(;ompgl;md-yagga (twhite

Id 3¢9 7 22.8 - 124.5 0c; DVBO-d6, 60'C) 6 8.58
'SO | |(%sz ‘28’(%&5/? WO% 53/ (B3 §) T écfés)(sﬁ QSH)(d 4158, (4, )22H) 3.02

52 Hi e Hg . (4, 4 ui gt g2 ~5 (+Hz 5 t, J =
(7qHz) : 2% Bl %DIVB%}lggS g 158‘%1‘ 18- 07 1?0,?8% 272 4° Fﬁs‘g) ?L2§§8 157 6,

80.2, B3 U@, 32 B8 & =28.Mz) 113869 (R (BHIL3)23087(t 17254, 1665, 81523

cnv'. AR, L2469 F% b, 7 < 8 Hz), 1.80 (quint, 2 H, J = 7 Hz),
1.47 (s, 6 H), 1.14 (t, 3 H, J = 7 Hz); C NMR (DMSO-d¢) &
174.0, 160.0, 155.0, 153.8, 146.7, 139.8, 135.5, 130.2,

10 129.8, 120.1, 119.5, 113.8, 113.2, 79.2, 61.6, 55.6, 47.8,

34.0, 28.4, 26.2, 25.7, 14.6; IR (CHCls) 2940, 1692, 1508,
1467 cm™'; Anal. Calcd. for CasHyNiOs: C, 66.21.; H, 6.89; X,
9.26. Found: C, 66.29; H, 6.75; N, 9.19.



C16H25N303: C, 62.52; H 8.20; N, 13.67. Found: C, 62.28.; H 8.14; N,
13.51. 25 10 May 2005 WO 02/38553 PCTI USO /42928 279 0=~A0MBFUWPS5NH -S-0
It O wWhlgsegyl-|-pheny3. net hyl hydrazi ne carboxaj ni de net hzLnesul fonate

2- (Propyl am nocar bonyl)-2- 5 (phen¥$nethyl)hydra2|ne caP§dxya0I182%98i d,

1, 1-dimethyl ethyl ester (2.33 g, 58 mmmol ) was dissolved in

di chl oronethane (25 nL).. Methanesulfonic acid (615 JIL, 9.4,8 mol) was
added in one portion and the solution was allowed to stir at rt

overni ght. The solution was heated to reflux for 8 h, then 10 concentrated
to afford the title conpound as a crude white solid (2.47g, 107%: np 78.1
- 82.9C; 1 HNW (DvsOd6) 8 9.7 (br s, 3 H, 7.61 (br s, 1 H , 7.38
(t, 1 H J=8Hz), 7.32(m 4H, %74 (s, 2 H, 3.07 (t, 2 H J =8 Hz),
2.38 (s, 3 H, 1.43, (quint, 2 H J wHz), 0.81 (t, 3 H J=283.5H)
13C NWR (DVMSO-d6) 3 157.5, 135.6, . 3,1 128.7, 128.6, 52.6, 42.7, 40.3,
23.3, 11.9; IR (CHC13) 3009, 169 cln-1; Exact Mass Calcd For

C, : LHI7N30: 208. 1450. Foqu:
280 10 May 2005 O

. 2-~(4-{3-11~ (3-Methoxy-benzyl) -5-0ox0~-4,5-dihydro-1H-

5 [1,2,4]triazol—3-y1]-propyl}—phenoxy) -Z2-methyl-propionic
acid 2-(4-{3~-{1- {3-Methoxy-benzyl)-5-oxo- 4,5-dihydro-1H-
11,2,41triazol- -3-y1]- -propyl}-phenoxy) - ~2-methyl-propionic
acid ethyl ester {(1.55 g, 3.42 mmol) was dissolved in a

: mixture of ethanol (7.5 mL) and water (7.5 L) . Sclid

10 sodium hydroxide (0.36 g, 8.73 mmol) was added in one
portion and the solution was warmed to 70 °C and stirred for
-1 h. The solution was cooled to rt and the pH adjusted to 7
with 6N HCl. The solution was concentrated to an o0il, which
_ was partitioned between 1N HCI (10 mi) and ethyl acetate (15
15 mL). The aqueous layer was then reextracted with ethyl
acetate (15 mL) and the combined organic layers were dried
{(MgS0,), filtered and concentrated in vacuo at 50 °C to
_‘afford the title compound as an oil (1.41 g, 97.0%). 1y NMR
- (DMSO-de) 8 13.0 (broad s, 1 H), 11.47 (s, 1 H), 7.23 (t, 1
| 20 H, J =8 Hz), 7.03 (a, 2 H, J = 8 Hz), 6.82 (d, 1 H, J‘¥ 2
Hz), 6.75 {(m, 5 H), 4. 73 (s, 2 H) 3.70 (s, 3 H}, 3.35
(broad.s, 1H), 2. 48 (t, 2 H, J= 8 Hz), 2.36 ft, 2 H J=8
Hz), 1.80 (quint, 2 H, J = 7 Hz), 1.46 (s, 6 H); 23C NMR
, (DMSO-ds, 20°C) & 175.8, 160.0, 155.0, 154.1, 146.8, 139, é
-25 135.0, 130.3, 1259.7, 120.1, 119 1, 113.8, 113. 2 78.9, 55 6,



0 0~~OB NNO=~H NH -2 tbyleth XY) Phenyl 3butyryll & -

(I-Et' hOxYcar bOnY1- 3--me phenyl, thyl -4- (Propyl)senicar baz? May Pﬂ5(l -~
Et hoxycar bonyl - | - et hyl . - et hoxy) -phenyll butyric . acid (1.50 n ethyl
acet atwo(@Bsdds) . 91 5.04 nmol) was dissolved i mol) weeTAgdpshet® this
Oxal yl chloride (524 VL, 6.01 sol aés on dropwi se in the presence of a
catalytic amount & . N, Ndinethylformamde (30 . .1 )IL, 0.41 mmol). c .
onpletion of 10 acid chloride formation was verified by HPLC. This
solution was . then concentrated'to renove residual 6xalyl chloride and

t he regul i ng,0f! Sc T ol yed thyl . acet e 0 Thi s
sol uu%ﬁ \E/%/asg?hgh g@deﬂe%ﬁ %’\M islg ‘?j p%ﬁs Onbg?%f\l-&% (E%%l:‘)

pr opyI 1U0phemgbmat bybhydr B59 n@n'éar bm&am de1egt haees ¢ fpnri® :12,(1. 52 g,

5. ol éand rldlne(97 pL, 12.6 nmmol) in ethy 1 acetate (15 nlL) at
0. CC. ﬁﬁt‘ ?fsﬁvr 6 & 09 KB f orFaun@: €heb20P2tiBn Gab5walned- %8 rt and
washed with 1N HCl (2 X 20 m) and 5% aq. NaHCO03 (2 x 20 nmL) foll owed by
sat'd ag. NaC (20 M.). The organic layer was dried (MyS04), filtered 20
and concentrated to a yel |l ow oiBxampl® @ids was purified by colum

chromat ography (Si 02, 1-1 ethyl acetate -hexgnes) to afford the.title

conpound as a clear . oil (1.42 g, 59%: 1H MéENSO dé, 60 OC) 8 9.51 (s,

1H , 720(m 5. H, 7.01 (d, 20H.i , 6. 71 (t, I H J 7 Hz)

4. 55 (s, 2 H, 4 17 NN
D N

(3, 4 .-Dichl_orophenyl Jmethyl enehydraz inecarboxylic acid,

1,1-dimethylethyl ester To a solution of t-butyl carbazate

10 (4.99 g, 37.76 mmol) in ethyl acetate (10 mi) was added with

vigorous stirring a solution of 3,4-dichlorobenzaldehyde

- (6.77 g, 38.6 mmol) in ethyl acetate (10_--mL) followed by

hexanes (40 mL). Crystallization occurred and the resulting

slurry was stirred at rt for 15 min, then cooled to 0 °C.

15 and held at that temperature for 45 min. The solids were

filtered, rinsed with cold hexanes and dried in vacuo at 60

“%C to afforcfj the title compound as a solid (10.1¢ g, 92.4%)':

- mp 173.8-174.4 °C (dec); 'H NMR (DMSO-d¢) & 11.16 {(br s, 1

'H), 7.79 (s, 1 H), 7.62 (4, 1 H, J = 1.8 Hz), 7.57 (d, 1 H,

20 J = 8.5 Hz), 7.55 (m, 1 H), 1.44 (s, 9 H); ’C NMR (DMSO-dg)

8 152.9, 141.1, 136.1, 132.3, 132.1, 131.6, 128.6, 127.0,

80.4, 28.7; IR (KBr mull) 3358, 3010, 2983, 1736, 1508, 1475

cm?. A portion was recrystallized (ethyl acetate} for

analysis. Anal. Calcd. for CipHisCl:N,0,: C, 49.84; H, 4.88;

.25 C1, 24.52; N, 5.69. Found: C, 49.59; H, 4.71; C1, 24.43; N,
9.57.

cl

ﬁ\i“;@‘“
oo N

H

30 2-(3,4-Dichlorophenylmethyl)bydrazinecarboxylic  acid,
1,1-dimethylethyl ester To substrate imine (2.90 g, 10.03



7Hz)13.00(q,2H,J7Hz), 2.45 (t, 2 H i =2 H 2.07 (t,

25 (g, i =

2H J:2Hz),173(quint 2 H LT =7 H) , 1. 4 8 (stOBapRoas 4 0 (q,
45%7" 11. 17 (t, 3 H i =7 H), 0.81 (t 3 H J 7 Hz); "CNW

(DXSO 5’ >¥74.0, 10 May 2005 V\D 02/ 3" 53 PCT/ USQ / 42828US181928

172.0,.158.2, 153.8, 139.0, 135. 8 70129, 7, 128.84, 128.79, 127.6, 119.4,
79. 2, 61.6 51 3, 42.3, 34.3, 33.4, 27.1, 25.7, 23.7, 14.6, 11.9 ; IR
(CHC1. 3) 3009, '1726, 1672, 1143 cm1; Anal. Cal cd. For C27H37N305: C,
67.05; H 7.71; N, 8.69. 5 Found: C, 66.65.; H 7.63; N, 8.57. 10 10 My
2005 nMQl 2/538pi 2

2005 He02E3808 REISROIAZRS, B2 LRl yer, 1094 o) was

(1,2, hzbprEap V)irﬁlfb‘ﬁﬁpl - ﬁﬁ@no%ﬂ oapgt h‘}h@r olpeﬁmnlt;llagn dslta‘lat hyl est, er

1-[4- Md(rnghb(ﬂéﬁC&Tth|pél m@@ybgérboaw)%e@w !etua rylrﬂé1 rret hyl -
‘ (pr0p |de %h gl ffinol) was dissolv acetate‘
- (15 ni acf EE?éenﬁongeggraﬁﬁﬁ Fongs édded “ﬁﬁ-cﬁhe porti.on

arfd tW@ssoihrtqrmtqmmB@cﬂ ednlG il deef ek f(@rra|d1|ag.ntTf'@f saksbhep was cool ed
10 111390 Ha3AChodtdde ST AiBndGrA {2edrdOcll) (iRlOVEd B A HEL (2
‘as an o0il (2.56 g, 8.79 mmol, 88%): 'H NMR {DMSO—ds, 60 °C) &
8.05 (br s, 1 H), 7.56 (s, 1 H), 7.52 (dd, 1 H, J = 7.5, 1.5
Hz), 7.27 (4, 1 H, J = 7.5 Hz), 3.87 (s, 2 H), 1.36 (s, 9
10 H); PC NMR (DMSO-d¢) & 157.0, 141.0, 131.4, 130.8, 129.8,
129.3, 79.1, 53.6, 28.8; IR (CHCLls) '3443, 2983, 1713, 1472,
1455, 1369 ecm™; Anal. Calcd. for CisH16ClaN:0,: C, 49.50; H,
5.54; N, 9.62. Found: C, 49.82; H, 5.39; N, 9.50.

Cl

>k 0HNYO - _Cl
oAy |

15

2-(Propylaminocarbonyl)-2-(3,4- i :
“dichlorophenylmethyl)hydrazinecarboxylic acid, 1,1~
- dimethylethyl ester To substrate hydrazide (2.30 g, 7.90
20 mmol} in isopropanol (25 mL) at rt was added propyl
isocyanate (0.89 mi., 0.BO8 g, 29.50 mmol) . Aftéi‘ stirring
for 30 min, the solution was concentrated to an oil, and
chromatographed on silica gel (40% ethyl acetate in he:kanes)
to afford the title compound as an oil (2.63 g, 88%): H NMR
25  (DMSO-ds, 60 °C) & 8.72 (br s, 1 H), 7.52 (dd, 1 H, J = 8.0,
2.0 Hz), 7.48 (s, 1 H), 7.24 (4, 1 H, J = 8.0 Hz), 6.39 (br
s, 1 H), 4.50 (br s, 2 H), 3.13 (m, 2 H), 1.41 (m, 2 H),
1.35 (s, 9 H), 0.82 (m, 3 H); **C NMR (DMSO-dg) & 158.4,
155.1, 140.3, 131.3, l3b.9, 130.1, 129.3, 80.4, 51.2, 28.6,
30 23.7, 11.8; IR (CHCls) 3454, 3007, 2971, 2936, 2876, 1743,
' 1671, 1524 cm™'; Anal. Caled. for CieHpsCloNsOs: C, 51.07; H,
6.16; N, 11.17. Found: C, 51.01, H, 6.09; N, 11.15.




niL). The organi c phase was dried (MyS04) and concentrated to a clear,
colorless oil. The material was purified by plug silica gt-MayRR2PPati on

(gr adi weto2¢8g33l or omet hane to 15 ethyl acetate) to affongdh@hidhe conpound
as a clear, colorless oil (0.86 @71171 %9. IH NWR (DI\/S dé) 7.30 (t, 3 H,

J=7H), 724 (d, 1 H J=7H), 7.20(d, 2 H J =7 H ), 7.04 (d, 2
H J=8H), 6.69 (d, 2 H J8H), 413 (g, 2 H J =7 rz) 3.47 (t, 2
H J=7H), 2.55 (t, 2 H J20=7H), 2.48 (t, 2 H J =7 Hz), 1.83
(quint, 2 H J=7 Hz) , 1. 52, (m 2 H , 1. 47 (s, 6 H , J. - 14 (t, 3
LT =7 H) , 0.79 (t, 3 H, Lﬂ\i 7 Hz) : 13C NMR (DMBO-d6) 0 17 4.0,
154.1, 153.8, 146.9, 138.1, 135.6) 129.9€1129.1, 128.0, 119.6, 79.3,
61.6, 48.5, 42.8, 34.0, 27.8, 25 HN248, _Jl22.&, 14.5 25 11~5; IR (CHCL3)
2878, 1692, 1509, 1143 cm TH,20 . Ic or C27H35N304: C, 69.65; H,
7.58; N, 9.03. Found: C, 69.28; Hy-" ' 8.84. 10 May 2005 WD 02/ 38553

PCT/ USOI /42928 283 0 N-NO OH =1\ N
2-(4-(3~[ 1- (Pheny3n®et hyl ) - S- oxo0- 4, 5-di hydro- | H
[1, 2, My+Biamel - B-yt]4pa9@uiér@@ﬁ@ﬁ%yﬁeanyﬁsﬁyhﬁaeﬁhQBAQbéﬁ&ﬂlée

2-(4- I hyl ) S-

[1(2 &% ‘lrlll%rgo ej‘;f%”%{%?’oi) Ob‘ﬁéﬁ&’ R %t FEMdcegasicdeacid- 12t Byl ester
(587 riy, 7M. 2@uainiol ﬁm\adldhisﬁbmedhlaheet haool mf,p 4t) @andy LN aggalacH (3.6
M, 3.0 B0l vy i fadded 4i n(cpr}n9 I%(_)‘rtlorg;,?%nd thg 8]0.| utl%n was %Ellerred at

room-t enper ature
portion. The resulting solution was stirred at rt for 16 L,

then heated to reflux for 16 h. The solution was cooled and
concentrated to a foam, which was triturated with t-butyl
10 methyl ethexr to afford the title compound as a solid (2.03
g, 5.53 mmol, 95%). A portion was recrystallized (ethyl
acetate/ethanol) for analysis: mp 134.6 - -135.5 °C; ‘H NMR
(DMSO-dg, 60 °C) & 8.35 (br 2, 4 H), 7.60 (4, 1 H, J = 8.5
Hz), 7.51 (4, 1 H, J= 2.0 Hz), 7.27 (dd, 1 H, J = 8.5, 2.0
15 Hz), 4.66 (s, 2 H), 3.06 (t, 2 H, J=T7.0 Hz}, 2.42 (s, 3
~ H), 1.45 (m, 2 H), 0.83 (t, 3 H, J = 7.5 Hz); %3¢ NMR (DMSO-
de) §157-6, 137.4, 131.8, 131.4, 131.2, 130.8, 129.1, 52.0,
42.7, 40.4,° 23.3, 11.9; IR (KBr mull) 3385, 2958, 2933,
2874, 1687, 1525, 1189 oml;  Anal. cCaled. for
20 C11H3sC1,N30+CH4.03S: C, 38.72; H, 5.14; N, 11.29. Found: C(,
38.76; H, 5.14; N, 11.26.

cl

o /,JC:fTﬂCI
' 00

i 25 ,1-[4—[4—(1—Ethoxycarbonyl-1—methy1ethoxy)phenyl]butyryl]-2—
(3,4~dichloropheny1-methy1)-4-(propyl)semicarbazide To 4-[4-
_(1—Ethoxycarbonyl—1Amethylethoxy)phenyl]-butyric acid (1.005
g, 3.41 mmol) in ethyl acetate (10 mL) at rt was added. DMF
(1 pipette drop), followed by oxalyl chioride (0.4 mL, 0.582 "



10 16 h. The solution was then concentrated to a hazy colorless oil. This
oil was diluted with water (5 nL) and washed with t-butyl1hierg00et her (5
m.) The pH of the aqueous |ayer was adjusted to < | with conc. HCl and the

aqueougowagsssextracted with ethyl acetate (10 nmi, then, %‘5‘&/‘429—59' s 15
solution was washed with 1 N aqueggs HC1 (5 nL) and sat aq. NaCl (5
m.), dried (MgS04),, and concentrated in vacuo to afford the title j
conpound as a clear colorless oil (442 ny, 84.5%. 1H NVR (DVBO-d6) 8 12 -,
-9 (br's, 1 H , 7. 30(t, 2H J7H), 7.25(d, I H J =7 Hz), 7.20 (d,:
2H J=7 H), 207.04(d, 2HJ =8 Hz), 6.72 (d, 2 H J =8 Hz), 4.83 -
(s, 2 9gH) 4.38 4mmél ) arblpwise budx) 3 Zubd. (t Th2 HeshltiigHzgol vk één (t 2 H!
J

-8 RLpt 502 1 A6 ,
0. o g sied AP a0 ultn B Sl Tlen teBsechflafea hy pell%dfy § 1
138, 1 Thebo3] 1 7twa1c2@ Fecrreta.rured] Tt 7010snes. (20 4218, BK 0, 27.0,
25. 7. 24 11,5 155 cm: L;
Ang Casl cdn&%ogé@yé%o%% L3\%1)(0??] S8 53: Do o 5L, ghetaelobp S !

H, 7.14; NFRF®ylito %?@Phqqylﬁlegélyll\lh@wlf@(arrpl e
127 ﬂkﬁﬁ&nh4kulﬂbndﬂﬁiME4IESByk;tFBaDQ|hﬂﬂﬂﬂ (%a@ éna@a) s 10

comty et BENEY |, (EOTRICELRLE - 083 T 00008 k) e S ot
Et her m%:s &dtﬂedm\@l}t hea s caddéedn The solutlon of acid chloride in
ethyl acetate was then added dropwise over 2 min, and the
10 resulting mixture stirred for 15 min at 0 °C. The mixture
was then diluted with ethyl acetate and washed with 1 N HC1
(2X) followed by sat’'d ag. NaCl. It was then dried (MgSO.),
filtered and concentrated to " an 0il, ' which was
chromatographed on silica gel (3:2 ethyl acetate:hexanes) to
15 afford the title compound as an oil (1.4397 g, 85%): H NMR
' (DMSO-ds, 60 °C) & 9.61 (s, 1 H), 7.50 (d, 1 H, J = 8 Hz),
7.47 (d, 1 H, J= 2 Hz), 7.23 (44, 1 H, J = 8, 2 Hz), 7.01.
{d, 2 B, J=28.5Hz), 6.71 (d, 2 H, J = 8.5 Hz), 6.41 (br m,
138, 4.53 (br s, 2 H), 4.15 {g, 2 H, J = 7 Hz), 3.00 (m, 2
20 H), 2.43 (m, 2 H), 2.09 (t, 2 H, J =7 Hz), 1.74 (m, 2 H),
1.48 (s, 6 H), 1.40 (m, 2 H), 0.81 (t, 3 H, J = 7.5 Hz); C
NMR (DMSO-ds) & 174.0, 172.1, 158.1, 153.8, 140.4, 135.8,
131.4, 130.9, 130.6, 130.1, 129.7, 129.1, 119.5, 79.2, 61.6,
50.9, 42.3, 34.4, 33.5, 27.1,” 25.7, 23.7, 14.6, 11.9;
25 (CHC1l3) 3457, 3008, 2876, 1727, 1673, 1509 cm™?; Anal. Caled.
for CyHasClN30s5: C, 58.70; H, 6.39; N, 7.61. Found: . C,
58.60; H, 6.49; N, 7.67.

30
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m xture and the solution was extracted with water. Purification by flash
chromat ography (2:1 hexanes: ethyl 15 acetate) gave the dedpMay de.

C27H33WID&/BMS/ 495. 65); mass spectroscopy (MH) 496.2 pohy@psePiadgo 0 20
The amide fromStep A (1.28 g, 0.Q926 nol) was dissolved in ethyl acetate
(20 mM) and purged with nitrogen. Palladiumcatalyst (0.128g, 10% was
added to the solution. The reaction m xture was purged agai n. Hydrogen gas
was 10 May 2005 WD 02/38553 PCT/USQ /42928 285 rel eased across the System
and the reaction was stirred overnight. The reaction m xture was filtered
and the filtrate was concentrated. The resulting residue was carried

forth wi-tiaoys-f b LinBaii =2+ 4Q5..45), _
SPect T QScopy &H&ﬁifai%‘é?%t“s%“éﬁﬁ%?@ﬁh%’ﬁ%a%ﬁ%ﬁ%@?x% 12328285700 200 o,
0_0004§158R¥r benyluethydd-tn (eraprd) sewifrrbasdder eaTed spbsraeNaoH (3

m). Th¢dsohuy iLOEtMaﬁyéai‘bﬂﬁﬁ!ﬂ—10ﬁ1eﬁﬁ9189146xyy\a£|qﬁgn¥g§ ggggg—g%t] |Q 392 ?ewas

glﬁ%r;?832395Eﬁ}§%§§ﬁ8§§3m§§%§gi%gg{ﬁkégyfiggéﬁcéE€?§?§? tRe 68Pg&ni c | ayer
was wadhél wubh)bhibneethanol (5 mL) at rt was added 1 N NaOH (2.0
mL, 2.0 mmol) and the resulting solution stirred for 16 h.
.The solution was then concentrated to an o0il, and
partitiqned between ethyl acetate andll N HC1l. The organic
10 phase was then washed with sat’d ag. NaCl, dried (MgSQ.),
filtered and concentrated to afford the title coﬁpound as an
amorphous solid {0.5563 g, 1.06 mmbl, 96%): ‘H NMR {DMS0O-dg,
60 °C) 6 9.61 (s, 1 H), 7.50 (d, 1 H, J =8 Hz), 7.47 (4, 1
H, §=1.5Hz), 7.23 (dd, 1 H, J =8, 1.5 Hz), 7.01 {(d, 2 H,
15 J = 8.5 Hz), 6.75 d, 2 H, J = 8.5 Hz), 6.40 (br m, 1 H),
4.53 (br s, 2 H}, 2.99 (q, 2 H, J= 6.5 Hz), 2.46 (t, 2 H, J
= 7.5 Hz), 2.09 (t, 2 H, J = 7.5 Hz), 1.74 (m, 2 H), 1.47
(s, 6 H, 1.40 (g, 2 H, J =.7.5 Hz), 0.81 (t, 3 H, J = 7.5
© Hz); PC NMR (DMSO-d¢) & 175.8, 172.1, 158.1, 154.1, 140.4,
20 135.3, 131.5, 130.9, 130.6, 130.1, 129.6, 129.1, 118.1,
78.9, 50.9,°42.3, 40.7, 34.4, 33.5, 27.1, 25.7, 23.7, 11.9;
IR (CHCls} 3379, 3291, 2960, 2915, 1719, 1671, 1618, 1542,
1508 cm™'; Anal. Caled. for CusH3ClN:0s: C, 57.26; H, 5.96;
| ‘N, 8.01. Found: C, 57.15; H, 5.89; N, 7.94.
25

. cl
o r@,cn
o
HO/F7< N-N ‘
\[::Lw/\v/Q >=0
2-(4-{3-[1-(3,4-Dichlorcbenzyl)-5-oxo-4,5-dihydro-1H-

30 {1,2,4]1triazol-3-yl] -propyl)-phenoxy)-2-methylpropionic acid
: To substrate . 1-[4-[4-(1-Carboxy-l-methylethoxy) -



dried over Na2S04 then concentrated to yield the desired roduct as a
white foam G _9Jj2sN. 306 (MN 391.43): mass -spectroscopy 13May2pP0392.3 20
Exanple 128 25 step A: 10 May 2005 WD 02/38553 PCT/ USO /42928 286 A THF
sol ut MW0¥I85ihe acid described in Exa' nple 5 127 St epP@/(814g28g, 0. 00047
mol) was treated with EDC (0-1342%, 0.0007 nol) and HOAt (0.064 g, 0.0047
nol ). An equival ent of 4-nethyl benzyl am ne ~0.060 m, 0.00047 nol) was
added and the reaction was stirred overnight. The ,solvent was
concentrated and the residue was redissolved in 10 nethyl ene chl ori de and

et aBdy BN ENREY It bt i QB AATE {NAIST: 62) | eSS Spec f 0vcopy
(MH) 9Py l)EenSiceptBizidd 0(02063ke a@',de fmoaﬁvep Ar@) 150 eha 0. 00029
U (Ot s i R R i W ) ¢ PSR S Wt er
vvas ad‘—d@dlem@ t (3D il ueadandhe hee?plalytemg.oswkytzcﬁShe\a@e@Z/t&?&BBB °c .
PE/ Usgy 42938 28 e solution was concentrated to an o0il, and
_ chromatographed on silica gel (7:3 ethyl acetate:hexanes) to
afford title compound as an oil (0.2397 g, 0.473 mmol, 68%):
H NMR (DMSO-dg) & 12.95 (br s, 1 H), 7.58 (d, 2 H, J = 8
. Hz), 7.46 (4, 1 H, J = 1.5 Hz}, 7.19 (ad, 1 H, J =8, 1.5
10 Hz), 7.03 (d, 2 H, J = 8.5 Hz), 6.72 (&, 2 H,"J = 8.5 Hz),
~ 4.85 (s, 2 H), 3.47 (t, 2 H, g = 7 Hz), 2.54 (t, 2 H, J =
7.5 Hz), 1.83 (m, 2 H), 1.52 (g, 2 H, J =7 Hz), 1.45 (s, 6
H), 0.79 (t, 3 H, J = 7 Hz); *3C NMR (DMSO-ds) & 175.8,
154.31, 147.3, 139.2, 135.2, 131.7, 131.5, 130.8, 130.1,
15- '.129-.7, 128.4, 119.3, 79.0, 47.3, 42.9, 34.0, 27.8, 25.7,
24.8, 22.5, 11.5; IR (CHCls) 3028, 3005, 2939, 2873, 1696,
1574, 1509, 1472 eom?; Bnal. Calcd. for CasHzCl,N30s: C,
59.29; H, 5.77; N, 8.30. Found: C, 59.33; H, 5.63; N, 8.10.

Cl
c

O
e s PSS
20 - | - (A

2-(4-{3-[1~(3, 4-Dichlorobenzyl)-5~oxo-4, 5~dihydro-1H-
[1,2,4]triazol-3-yl]-propyl)-phenoxy)-2-methylpropionic
_ -j_ac:i.d, ethyl ester To substrate 1—[4,-—[4—(1;E'thoxycarbony1—l—
- 25 methylethoxy) phenyllbutyryl] -2-(3, 4-dichlorophenylmethyl) -4~
' (propyl) semicarbazide (0.4976 . g, 0.901 ' mmol) and
camphorsulfonic acid (0.2078 g, 0.895 mmol) was added ethyl
acetate (10 mL) and- the resulting solution heated to reflux
- for 12 h. The solution was diluted with ethyl acetate, then
30 washed with sat’d ag. NaHCO; followed by sa-t’-d aqd. Nacl.'-- It
' was then dried (MgSQ4),. filtered and concentrated tb afford



was extracted with ether. The aqueous |ayer was acidified with IN HCl and
extracted with ethyl acetate. The organic |ayer was washet? ¥ay0B?i ne,
dried over Na2SO4 then concentrated to yield the desired product as a white
foam ww® G2834N405 (MW 494. 60) mass spectroscopy (Mﬁcﬁgsﬁ,lﬂzgzgxarrpl e 129
O N N_'-0O (Naphthal en-2-yl)inethyl enehydrazi necarboxylic acid, 1’
di nmet hyI ethyl ester To a solution of t-butyl carbazate (7.59 10 g, 57.4
mmol) in ethyl acetate (22 mL) was added with stirring 2-napthal dehyde
(8198 g, 57.5 mmol) This clear yellow solution was stirred at rt for 15
mn. Hexanes (105 M.) was added dr opW| se and solids precipitated from
sol uti 6he tIk eSlQ‘PﬂWWW?G asoe@neditlo (@ . 4[532@ $0l 8d8 mmok, 194%hen’Hil tered
and ri peRd (wikh -l hf:xgge§d(29 gL) s%c?%c] cr.7ogi7of oI1 q§ s_obt ai ned
? ter ngl neg [

fromtheflltrate ed and co theflrs ‘crop. e conbi ned
sol i ds2wBEé ' r dedPst@d.i Zedi( & GAH - Bnd? f HEd er 8d03A (Sbcondl, of op 8w

col | ecngj bg . ggnqaﬁt mai,ing 4 he o |ﬁg&bt,§ £9 t@gl f 2 &8 2Q 9r gigpaly vl ume and
two.crops of sollds were

filteri hhg §It|n3 sol.ids at
corbi néd~and a *f Vheud Hr J46 écHad 'afzf G the 2 iH4 & CorpdiAd as a
solid 118317mg, 2 &5.,0%). 52Tp(q].8& BA99 £C; fdec. )1,,47H MNVR ¢ [PYBb-d6)a 8 11. 04

Efn et ’381?1(7‘3(8 ?:)&1?13 o (%DI\/%OEZ%) 51%3H§? 1&@“ 1‘2*2%?9%0 Loy 29

133. 1 da_)2981 174809, 138.5, 1PB348, 10P4753,127383,2123135.80. 1,328 8; IR

(CHC13} 53061 1 15%%3 15_]% 36 1; AN l.cd.
CLeH N202§ 01%7? 0&%%?—'@'6. N .'3%’. igng 6 % éggasc 46';8{7 N,
-9, 34.0, 27.7, 25.7, 24.7, 22.4, 14.6, 11 5; IR (CHCls)
3003, 2939, 1728, 1696, 1509 cm?; HRMS calcd. for

C27H34,C1,N30, (M + H)*: 524.1926. Found: 534.193%
cl

0 Ci

HOJJXO@\/\/‘T:}: ©

2-(4-{3-11-(3,4-Dichlorobenzyl) -5-oxo-4, 5-dihydro-1H~-

15

[1,2,4)triazol-3-yl]-propyl}-phenoxy)-2-methylpropionic acid

‘_To substrate triazolone ethyl:ester (0.3879 g, 0.726 mmol)

in methanol (5 mL) at rt was added sodium hydroxide (2.0 mL

20 of 2.0 M solution, 2.0 mmol) and the resulting mixture

stirred at rt for 16 h. The mixture was then concentfated

to an oil and partitioned between ethyl .acetate and 1 N HC1.

. The organic phase was washed with sat’'d ‘ag. NaCl, dried

, - (MgSO0y) , " filtered and concentrated to afford the title
25 compound (0.336 g, 0.646 mmol, 89%) as an oil. |

‘ . Example‘lzs

I‘l‘-*ml’l?\o’k



30 10.31. 10 May 2005 WD 02/38553 PCT/USO /42928 288 N. N

( Napht hal en- 2-yl ) met hyl hydr azi necar boxylic acid, 1, 1- dinei%&%@ﬂﬁQﬁ - ester

(Naph rs yl ) met hyl enehydr azi necar boxyl i ¢ aci d, 1-di net hyl et hyl

estert\f@bgghag? 26.2 mmol) and’ 5 %,pt/C (7.11.9) were %'FENSP%”F THF (70

mL) and hydrogenated at 50 pisg at rt for 4 hr. A second charge of 5% Pt/C

(1. 78g) was added and hydrogenation continued for 16 h. The slurry was

then 10 filtered through celite to renove the 6atal yst and concentrated in

vacuo at 50 OC to afford the title conpound as a clear oil (7.01 g,

98.3%: - 1HNNR(DIVBOd6) 58.27 (s, 1 H , 7.83 (rn, 4 H , 7.48 (m 3
1.37 (s, 9H); "C NWR

(H) Divsg%’g@ﬂ%‘ﬁh 1911%}’ %éﬂ%mi%?rbm‘ﬁ&cz afzgtb 1y3rdimethytethyloe. 6,
126. 4,8StE26. 2, T7920; s6butioR8E 23bBryiR ¢AHEA tS3445,. 6%71%, 2&326141}1398 \
von RH 25E R docartonyl o2 “%@Sﬁ%agﬁi%aéé‘%?w%SE%.raflgne .
Ca5b0)¥7)ﬁ|ﬂ@]aiﬁ}&7dq 14d5f¥Etd}y|é2h$| mesiler. (Mepstanl BraPion occurred
1)) T s s AL ol ot U <881 Ryl 04 0
Hexanes was added and the slurry was cocled to 0 °C.
The slurry was stirred at 0 °C for 60 min, then filtered and
rinsed with cold hexanes (20mL} and dried in vacuo at 40 °C
10  to afford the title compound as a solid (8.34 &, 89.0%): mp
184.1 - 184.9 °C; 'H NMR (DMSO-dg) & 10.91 (s, 1iH), 7.99 (s,
‘1 H), 7.58 (4, 228, J= 3 Hz), 7.39 (m, 3 H), 1.45 (s, 9 H);
YC NMR (DMSO-ds) & 153.0, 143.8, 135.3, 130.0, 129.4, 127.2,
80.1, 28.8; IR (KBr mull) 2983, 1735, 1511, 1157 cm*; A
15 portion was recrystallized (ethyl acetate)- for analysis.
Anal. Calecd. For CpoHigN»O,: C, 65.43; H, 7.32; N, 12.72.
Found: C, 65.16; H, 7.43; N, 12.62. |




10 May 2005 WD OV385-53 PCT/ USO /42928 289 Ethyl isocyanate (1.23 ni,
15.6 mmol) was added in one portion and the solution was #1May@d0at rt for
1 h, then concentrated to a yellow oil. Columm chomatography (Si 02, 2:3
Rt OAc: wheyeaizes) afforded the title conpound as a cl ear,PéS”gngg gzgss oi |
(2.66 g, 559.): "H NWR (DWVSO-d~, 66QC) 8 8.60 (s, | ? 3 H ,
7.72, (s, 1 H , 724 (m 3H , 6.37 (s, I H, 4.71 (s 2 H, 3.11 (quint,
2H J=6Hz), 1.32 (s, 9 H, 1.04 (t, 3 H J=7Hz); 3.3 CNW
(DVBO-d6) 5 158.6, 155.0, 136.2, 133.5, 133.0, 129.3, 128.2, 128.1, 127.5,
10 126.7, 126.3, 60.4, 35.4, 28,6, 16.3, 14.7; IR (CHC13) 3453, 2983,
1664, 1370, 1156 cm1; Exact M4 al cd for C 19H25N303: 366.1794. Found:
366.1797. 0=~ N, NHB3 0 (NH-Sw #1] 0 15
N- Et hyl - 2- (napht hal en- 2- yl)nethyluiggfine car boxam de net hanesul fonat e

4

2- (Et hyl am nocar bonyl ) - 2- (napht hal gn- - yl)ynet hyl bydrazi ne carboxylic acid,
1, 1-di nethyl ethyl .ester (2.52 g, 7: ) was dissolved in

“di chl oronmethane (25 nL) - Methanesul fonic acid (524 gL, 8.07 mml) was
added in 20 one portion and the solution was stirred at rt overnight. The
solution was then heated to reflux for 8 h, then concentrated to afford

the t lcihéfaaQﬁENgﬁi}d r%.z%@cﬁrb@‘i?ﬁﬂ.l&otjs égéad (2. f%&aﬁ%t@y;éé@gﬂas% 1ﬁ -
7.61 285EBF s, enk?hB% ?HEIQEFPY#raalvacarbwyle 7 ag3d, 3. Mg 1-
5 dlmethylethyl ester (7.00 g, 31.8 mmol) and 5% Pt/C (5.32 g}
were slurried in THF (770 mL) and stirred and hydrogenated
{50 psig)' at rt for 3 hr. The slurry was then filtered
through celite to remove the catalyst and concentrated in
vacuo at 50 °C to afford the title compound as a clear oil
10 (6.36 g, 90.0%): 'H NMR (DMSO-dg) & 8.23 (s, 1 H), 7.29 {(m, 4
H), 7.20 (m, 1 H), 4.62 (br s, 1 H), 3.85 (s, 2 H), 1.37 (s,
9 H); »C NMR (DMSO-&¢) & 157.1, 139.4, 120.1, 128.7, 127.4,
79.0, 55.1, 28.9; IR (CHCls3) 2982, 1712, 1454, 1273, 1159
_ cm™?; Exact Mass Calcd for CiHunNoOp: 245.1266. Found:
15 245.1273.



(quint, 2 H J=8Hz) , 2.38 (s, 3 H , 1. 07 (t, 3 H J =7 Hz) ; :13C
NVR (DMSO-d6) 5 .157.5, 133.4, 133.3, 133.1, 129.0, 128.510M.205127.7,
127.1, 126.9, 126.7, 53.2, 40.4, 35.9, 15.8; IR (CHC : 939, 1543,
1191, WO#EM 1; Exact 30 Mass Cal.cd. for C. 14H, 17|\13(1)‘:§é§§§‘11‘%&%%. Found:
244.1460. 10 May 2005 WO 02/ 385 8PCT/ USOI /42928 290 0 0 0; ~KoEt N 0=~
N ~NH H 1-[4-14-(I-Etboxycarbonyl-I-nethyl et hoxy)phenyljbutyryl]-2

(napht hal en-2-yl ) met hyl - 4- (propyl ) sem car bazide 4- [4- (1-

Et hoxycar bonyl -1 - met hyl - et hoxy) - phenyl] butyric acid (1.35 g, 5 4.59 nmol)
was dissolved in ethyl acetate (10 nL) . Oxalyl chloride (425 JIL, 4.86
rrnmol) was added to this solution dropwise in the presence of a catalytic
anount of N, N-di net hyl f or mam 4 (25 AL, 0.34 mmol) . Conpletion of acids
chloride formation was verifned by HPLC- This solution was then

concentrated to renove 10 residugl alyl chloride and the resulting oi
) higgfolution was then added dropw se
N e

di ssolved in ethyl acetate %30 ‘
to a suspension of N-ethyl-2= 2-yl ) met hyl hydrazi ne carboxanm de

met hanesul fonate (1.50 g, 4.42mol) and pyridine (895 RL, 11.1 mol) in

ethyl acetate (15 nL) at O After 15 stirring at 0 'Cf or 4 h, the
solution was warnmed to rt. washed with IN HCL (2 x 25 nL). and 5% aqg.
NaHCO3 (2 x 25 nL) followed by sat'd aq. NaC (25 nL) The organic |ayer
was dried (MySO04), filtered and concentrated to a yellow oil, which was

2- (Propylaminocarbonyl) -2- (phenylmethyl)hydrazine carbeoxylic
5 acid, 1,1-dimethylethyl ester To a solution of
phenylmethylhydrazinecarboxylic acid, 1,1-dimethylethyl
ester (2.54 g, 11.4 mmol) in isopropanol (25 mL) was added
propyl isocyanate ('1.51 g, 17.6 mmol) and the solution was
‘stirred at rt for 1 h. The solution was concentrated to a
10 white solid. This solid was dissolved in ethyl acetate (25
mL) and washed with water (25 mL) and 10% ag. NaCl (25 mkL),
dried (MgS0O4), filtered and concentrated to an off-white
solid. it was then recrystallized {(2:3 ethyl
acetate:hexanes) and dried in vacuo to afford the title
15  compound as a white solid (2.53 g, 72.1%): mp 122.8 — 124.5
°c; !H NMR (DMSO-d¢, 60°C) & 8.58 (s, 1 H), 7.28 (m, 2 H),
7.23 (m, 3 H), 6.26 (s, 1 H), 4.53 (s, 2 H), 3.02 (g, 2 H, J
= 7 Hz), 1:41 (quint, 2 H, J-= 7 Hz), 1.35 (s, 9 H), 0.83
(¢, J = 7 Hz); c NMR (DMSO-d¢) & 158.6, 155.0, 138.7,
20 128.9, 128.8, 127.6, 80.2, 51.5, 42.3, 28.6, 23.7, 11.8 ; IR
(CHC1;) 3007, 1745, 1665, 1523 cm’. 2&nal. Calcd. For
CicHasN3O3: C, 62.52; H, 8.20; N, 13.67. Found: C, 62.28.; H,
8.14; N, 13.51. |

25



purified by colum chfonatography (S'02, 7:3 ethyl acetate: 20 hexanes) to
afford the title conpound as an oil (1.59 g, 69%: 1H NVRi¢M¥p@0ds, 600C)
0 9.50 (s, I 11), 7.85 (m 3 H , 7. 70 (s, I H , 7. 42 (m 3 H , 6. 94

(d, 2 Wodums3 Hz), 6.67 (d, 2 H J =7 Hz), 6.38 (s, Smé?_gsz
H),.4.16(q,LT=7Hz),3.06(1792H,J7Hz),241 5 J—8I|z
), 2.07 (t, 2 H J=8H), 1.72 25 (quint, 2 H, i :7Hz) 1.47 (s, 6
H, 1.17 (t, 3; H J =7 Hz), 13CNWVR(DMSO1l. 01 (t, 3 H J =7 Hz) O

174.0, 172.1, 158.2, 153.7, 136-4, 135.8, 133.5, 133.0, 129.7, 128. 4,
128.2, 128.1, 127.4, 126.7, 126.3, 119.4, 79.2, 61.6, 51.3, 35.4, 34.3,
33.5, 27.2, 25.7, 16.3, 14.6; IR (CHC13) 3454, 2938, 1727, 10 May 2005 WO
02/ 38553 PCT/ USO /42928 291 1670, 1509, 1233, 1142 cm1l; Anal. Calcd. for
C30H37N30S: C, 69.34 H, 7.18, 8.09. Found: C, 69.19; H, 7.49; N, 7.93.
0O 0=~ IN—~~:--1 OA-I-O&t z
2-[4-[3-(4-Ethyl-1-(naphthal en-2-
di hydro-1H[1,2,4]triazol-3-yl)-p

| ) met hyl - 5-ox0-4,5- 5
opyl | - phenox-y) -2 met hyl propi oni ¢ aci d

et hyl ester 1- [4 14- (I-Ethoxy ™NH,-
1- met hyl et hoxy) phenyl | but yryl napht aben 2-yl)met hyl -4- (propyl) sem.
carbaz ide (1.30 g, 2.51 nmmol) di ss@l Ved in ethyl acetate (15 n).

Canmphorsul fonic acid (0.645 g, ¥:78 10 “nmol) was added in one portion and

t he solution was heated
NFPropyl-1-pheny1methylhydrazine carboxamide
methanesulfonate 2~ (Propylaminocarbonyl) -2-~.
5 (phenylmethyl)hydrazine carboxylic acid, 1,l-dimethylethyl
ester (2.33 g, 7.58 mmol) was dissolved in dichloromethane
.(25 ml) . Methanesulfonic acid (615 pL, 9.48 mmol) was added
in one portion and the solution was allowed to stir at rt
overnight. The solution was heated to reflux for 8 h, then
- ;0 concentrated to afford the title compound as a crude white
solid (2.47g, 107%): mp 78.1 - 82.9 °C; !H NMR (DMSO-d¢) §
9.7 (br s, 3H), 7.61 (brs, 1H), 7.38 (¢, 1 H, J =8 Hz),
7.32 {m, 4 H), 4.74 (s, 2 H), 3.07 (¢, 2 H, J=8 Hz), 2.38
7 (s, 3 H), 1.43, (quint, 2H J = 8 Hz), 0.81 (t, 3 H, J= 8
15 Hz); “C NMR (DMSO- dg) & 157.5, .135.6, 129.3, 128.7, 128.6,
52. 8, 42.7, 40.3, 23.3, 11.9; IR (CHC1;) 3009, 1691, 1543,

1196 cm™*; Exact Mass Calcd. For Cp3HiyN3;0: 208.1450. Found:
208.1462.

20



*toref lux f or 4 h. The solution was cooled to rt apgryngehesis with sat’ d

ag. NaH x 20 mL) followed by 1IN HCL (2 x 20 M.). ThéOdag®0D6 was
drled”?ﬂﬁgﬁ§f and concentrated t@3 afford the 'titlé conpound as a cl ear
colorless oil (1.23 g, 1598 %9. I HNW (DVWSO-d6) D T.85 (t, 3 H LT =38
Hz) . 7.73 (s, 1 H),-Z48 (quint, 2 H, LT=4Hz), 7.38 (d, 1 H J =38
Hz), 7.02 (d, 2 H, Hz), 6.66 -(d, 2 J 8 Hz), 4.99 (s, 2 H),
4.13 (g, 2 H J =7 3.57 ( , D= ), 2.53 (m 4 H), 1.82
(quint, 2H, J=7 Hz), 83 13 20 (m 6 H ; 13C NVR (DWVSO d6) .0
174.0, 1,54.0, 146.7, SN 3.5, 132.9, 129.7, 128.9, 128. 3,
128.2, 127.0, 126.8(}&@6. , 119. 5 79.2, 61.6, 48.7, 36.4, 34.0, 27.9,
25.7, 24.8, 14.9, 14.5; dHR (CHC13) 2940, 1729, 1693, 1509, 1233, 1179,
1142 cm1; Anal. Calcd{ for C30H3rN304: C, 71.83; 25 H 7.03; N, 8.38.
‘Found: C, 71.64; H, 7.22; N, 8.19. 10 May 2005 WD 02/38553 PCT/ USQO /42928
292 2-14-[3-(4-Etby|-I-(naphthalen-2-y|)nethy|-5-ox014,5-

di hyclro-1ff-[1,2,4]triazol-3-yl)- propyll-phenoxyl - raet hyl propionic acid
2-{4-[3-(4- EthyI-I-(naphthaIen 2-yl) 11-2-

met hyl - 5- oxo- 4 g gkg 9‘8 ag,btohg,1214}rtethwap@m03ﬁ’9ﬁ’}‘eﬁ?’&d pupyEyii-
phenox?ffé“ﬁﬁfﬁ Tpropi oni c agld ethy est ﬁﬁ% -1.45 mol) was

di ssol gtheneol (30 omy) ) &P , ) added in
one po ?ggkmgnd ?he sol uti N MBS h3hy y;gﬂbﬁylrchnﬁxﬁﬁﬁnﬁ%&é Vﬁaﬁ%r | h. The
solytlamhwayCEH@@nyﬁ-éoﬂgﬁh rated to an 0|I whi ¢h, wegg washned with t-butyl
met hyl t5h§r4 (ndty) wde pitaflvdrd lé’é]l.fé‘i'}@é %se was adjusted to < 1 with

conc. nd extracted with ethy ewég 2ad63 to this
oxalyl chloride (524 UL, dv), ages B

in the presence of a catalyt

ic amount of

solution dropwise

completion of
N’N;dlmethylformamlde (30 1 pL, 0.41 mmol) - o)

ormation was verified by HPLC.
1 oxalyl chloride and

This solution
10 acid chloride £
| entrated to remove residua

. then e ethyl acetate (10 mi) .

the resulting oil was redigsolved in

d dropwis
tion was then adde
o arboxamide methanesulfonate

e to a suspen51on of N-
This s

propyl—1—pheny1nethy1hydra21ne C

15 d pyridine
52 g, 5.01 mmol} an .
R after stirring at 0 °c for 1

and washed with 1N BCl {2

(970 wls, 12 .6 mmol) in

ethyl acetate (15 mL) at 0 °C.
rmed to rt
h, the solution was wa -
) d 5% aq NaHCO3 (2 x 20 mL) followed py sat q

20 ml an

NaCl -

ow oil.
1:1 ethyl acetate:hexanes) to

. urlfied by
20 and concentrated to a vell The oil was P

$i02,
1umn chromatography { o
- d as a clear "oil (1.42 g. 59%) :

1|, 7.20 (m, 5 ®, 7.01 {d
| 2 H), 4.17

- afford the title compourn

NMR (DMSO-ds. 60 °C) 3 9. 51 {s. .
| €.71 (¢, 1 H, J= 7 Hz), 4.55 (s,

: = 8 Hz), ‘ o
28V = 7 Hz ), 2-45 (t, 2 H, J~= 2

25 ({q, J =7 Hz), 3.00 (g, 2 H, - J
Hz ), 2.07 (t,ZH,JzZHZ),l. oam TITE
' , 40 (q, 2 B, J=7Hz ). L. .
1.48 (s, 6 H), 1
| 0.81 (t, 3 g, J = 7 Hz): ~C MR (DMSO-dg) & 174.0,
gz), 0.81 (t. 3 & : |

73 (quint, 2 H, J = T Hz),



m.) . The conbined extracts dried (MyS04) , filtered and concentrated to
afford the title conpound as a clear yellow 15 oil (0.570 ¢0-May%005! H NVR
(DV8O-dc) 8 12.9 (br s, 1 H, 7.B6 (t, 2 H i =8 Hz), 7.73 (s, 1 H), 7.48
(qui ntWOXN2R3853 = 4 Hz), 7.38 (d, 1 H, 7.01 (d, 2 H, JPCI/GS0HAY9286.69 (d, 2
H J =7H),, 499 (s, 2 H), 3.578quint, 2 H J =7 Hz), 2.52 (t, 2 H J
=8 Hz), 1.82 (quint, 2 H J 7 Hz), 1.45 20 (s, 6 H, 1.12 (t, 3 H J 7
Hz); 13 C NW\R (DVMBSO-d6) 5 175.8, 154.1, 154.0, 146.8, 135.6, 135-2, 133.5,
132.9, 129.7, 128.9, 128.3, 128.2,- 127.0, 126.8, 126.7, 126.4, 119.2,
79.0, #8270, 3654.2341683.87. 93929, 7138488, 124..9, B @4C13hg 3940, 1693,
1509, 1469, 1156 cm 1; Exact Mass Calcd. for 25 C28H3IN304: 474.2393.
Found: 1474623939 . 4pxdfple $£30610 Say . 2@65 3, W34031.386563 ,PCI.USO / 42928 293
Ho"' | Coe 54| 354 4~hydr,0xy- phenyl.) < pr -2-(4- pet -be ) - 4=

propylg ;Zid‘lz%yako-qﬁl,%zg?’-’?ri’azx qg#g]%é%ﬁﬂoge E¥56' %% 1143

Met hoxgmttenphphiut yraylde 2-Kok methyipbenyd medthyds - 41, pr opy} isend -ear bazi de
(0.312 g, Q.785 nnDI% and excess I\_I#)yridine hydr ochl ori de were nelted

t oget WP Rt hCst PPr PRy all: 1863:CMo0B-BP7h. After cooling to room
tenperature, the contents were diluted with ethyl acetate (25 nL) and 5 N
HC1 10 (25 nL). The organic | ayer was washed with additional 5 N HClL (25
m.) followed by sat'd ag. NaHC03 (2 x 25 nL). The organic |ayer was then
washed with sat'd ag. NaCd (25 m.), dried (MyS04), filtered, and
concentrated to afford the title conpound as a yellow oil (0.201 g, 0.55
nmol , 709 .

i0



15 Spectral data in accord with previous exanple. Exact Mass Calc'd. for
C22H28N303 (M + H)~: 366.2182. Found: 366.2192. Exanple 181M4@AO5N. N 20
(3, 4-di net hyl phenyl ) net hyl enehydr azi necar boxylic acid, 1,1- dinethylethyl
ester WO 0a386F uti on of t-butyl carbazate (5.06 g, 38.BcTusdi)42p1 et hyl
acetate (15 nlL) was added with s#2rring 3, 4-di nethyl benzal dehyde (5.20 ni,
5.26 g, 39.2 10 May 2005 WD 02/38553 PCTI USO /42928 294 mmol ).
Crystallization occurred and the resulting slurry was stirred at rt for 45
m n. Hexanes (70 nmL) was added and the slurry was cooled to O 'C. The
slurry was stirred at 0./ C for 60 mn, then filtered and rinsed with' cold
hexanes 5 (20nmi.), and ed in vacuo at 40 OC to afford the title conpound
as a solid (8.76 g, 9 np 167.7 - 168.6.0C | H NWVR (DVMBO d6) 5 10. 82

(s, 1H , 7 ~ 92 (s, 7.36 (s, | H,97.28(d, 2H J =3H), 7.14
(d, 2 H i --' 3 Hz) , 2.286y (s, 3 5 Gst 3 H 1.44 (s, 9 H: "C NWR
(DVMSO-d,) 8 10 153.0, 1@&{@,\138.5, 3,/\132.9, 130.5, 128.1, 124.8,
79.9, 28.8, 19.99, 19.97; | r 3361, 3009, 2981, 2981, 1513, 1495
cm. A portion was further purified by recrys tall 1 zation from ethyl

acetate for analysis. Anal. ] Calcd. for Cl14HNN202: C. 67.71; H, 8.12; N,
11.28. Found: C, 15 67.51;'H 8.07; N, 11.22. 0 N, N

2-{4-[3-(1-Phenylmethyl-5-oxo-4-propyl-4, 5-dihydro-1H-
[1,2,4]triazol—B—yl}—propyl]—phenoxy]—2—methylpropionic acid
5 ethyl ester 1—[4—[4—(1—Ethoxy¢arbonyl~l—

methylethoxy)phenyl]butyryl]—2—phenylmethy1—4—
(propyl)seﬁicarbazide (1.26 g, 2.61 fmamol)} was dissolved in
ethyl acetate {15 ml:} . Camphorsulfonic acid (570 mg, 2.88
nmol) was added in one portion and the solution was heated

10 to reflux for 1 h. The solution was coéled to rt and washed
with sat’d ag. NaHCO3 (2 x 10 mL) followed by 1IN HC1l (2 x 10
mL). The organic phase was dried (MgS0O4) and concentrated
to a clear, colorless oil. The material was purified by
pPlug silica gel filtration {gradient dichloromethane to

15 ethyl acetate) to afford,the title compound as a clear,

| colorless oil (0.86 g, 71 %). 1H NMR (DMSO-d6) O 7.30 (t, 3
H, =7 Hz), 7.24 (4, 1 H., J = 7 Hz), 7.20 (d,‘2 H, J=17
Hz ), 7.04 (4, 2 H, J=8 Hz), 6.69 (d, 2 H, J = 8 Hz), 4.13
(g, 2 H, J =7 Hz), 3.47 (t, 2 H, J = 7 Hz), 2.55 (t, 2 H, J

20 =7 Hz), 2.48 (t, 2 H, J=7 Hz), 1.83 (quint, 2 H, J = 7
Hz), 1.52, (m, 2 H), 1.47 (s, 6 H), 1.14 (t, 3 H, J = 7 Hz),
0.79 (t, 3 H, J = 7 Hz); 13C NMR (DMSO-d6) O 174.0, 154.1,
153.8, 146.9, 138.1, 135.6, 129.8, 129.1, 128.0, 119.6,
79.3, 61.6, 48.5, 42.8, 34.0, 27.8, 25.7, 24.8, 22.5, 14.5,

25 11:5; IR (CHCL3} 2878, 1692, 1509, 1143 cm-1; Anal. Calcd.
For C27H35N304: C, 69.65; H, 7.58; N, 9.03. Found: C,
69.28; H, 7.96; N, 8.84. |



(3, 4-di net hyl benzyl ) hydr azi necar boxylic acid, 1,1- dinethylethyl ester

(3, 4-di met hyl phenyl) 20 net hyl enehydr azi necarboxilic acid, 10 May 2005

1, 1-di thyl ester (7-02 g, 28.3 nmol) and 5% Pt/ C (5.04g) were

sl urri;r*d;&ila%’h%’—!g (70 mL) and hydr ogqgnat ed at 50 psi at P@(fiUéP”{@Pﬁ. The
slurry was then filtered through c€lite and concentrated in vacuo at 50 CC
to afford the title conpound as a clear oil .25 (6.74 g, 95.2%: 'H NWR
(DVBO-dG, 200C) 8 8.20 (s, IH), 7.06 (s, I H, 7.01 (dd, 2 H J 8, 2 H ),
4.56 (s, 1 H), 3.77 (s, 2 H , 2.18 (s, 6 H, 1.38 (s, 9 H ; 13C NWR
(DVvsC)_d,) 8 157.1, 6.5, 136.3, 135.2, 130.4, 129.8, 126.5, 78.9, 54.9,
28.9, 20.0, 19.7; IR 423313) 2982, 1712, 1453, 1369 cm1l; 30 Exact Mass

(
Cal cd. for Cl4H22N202: .1759. Fouhd. 251.1757. 10 May 2005 WO 02/38i 53

PCTIUSO /42928 295 0 Y N\ NXCk ~, N 2- (Met hyl ar ai nocar bonyl ) - 2- (3, 4-

di met hyl phenyl met hy3. ) hydr Bzjne car Xy CtiggH |'1- 5 dinmethYlethyl ester
(3, 4- Di net hyl phenyl net h@l=)(hra ine bo lic acid, 1,1-dinethylethyl
ester (2.51.g, 10.0 mmol) s7di 350l'Ved in isopropanol (25 nL). Methyl

i socyanate (1.0 nL, 16.7 kzol) was added in one portion via syringe and

the solution was allowed to/stir at anbient tenperature for 10 1 h. The
sol ution was concentrated to afford the title conpound as a white solid
(3.30 g of 87% potency material by | HNWVR 2.86g, 93%: np 99..7 - 104.9
OC, 'H NWR (DVsC)-d6, 600C) 8 8.45 (s, IH), 7.03 (d, I H J =8 Hz), 6.99

(s, 1'2Hh4-qaa%1LQPh£ny&me§h%§)Qg%okoﬂh}Siaiiy%ib-%&@)i 2.60 (d. 3
‘ [1,2,4]triazol-3-y1]-propyl}-phenoxy)—2-methy1propionic acid
5 2~(4w{3—[1~(Phenylmethyl)-5—6x0*4,5fdihydro—lH—

[1,2,4]triaqu—3-yl]—pr0py1}—phenoxy)—Z—methylpropionic acid
ethyl ester (557 mg, 1.20 mmdl) was dissolved in ethanol (5
- mL) and 1IN ag. NaOH (3.6 mL, 3.6 mmol) was added in one
portion and the solution was stirred at room temperature for
10 16 h. The solution was then concentrated to a hazy.colorless
' oil. This o0il was diluted with water (5 mL) and washed with
t-butyl methyl ether (5 mL). The PH of the aqueous layer
was adjusted to < 1 with conc. HCl and the aqueous.was
extracted with ethyl acetate (10 ml, then 5 mL) . This

- 15  seclution was washed with 1 N aqueous HC1l (5 mL) and sat‘d

l aq. NaCl (5 mL), dried (MgSO,), and concentrated in.vacuo to
aiford the title compound ag a clear.colorless oil (442 mg,
84.5%). ’H MMR (DMSO-d¢) & 12.9 (br s, 1 H), 7.30 (t, 2 H, J
=7Hz), 7.25 (d, 1 H, J = 7 Hz), 7.20 (d, 2 H, J = 7 Hz),

20 7.04 (4, 2H I =8Hz), 6.72 (d, 2 H, J =8 Hz), 4.83 (s, 2

H), 3.47 {t, 2 H, J=7Hz), 2.54 (t, 2 H, J = 8 Hz), 2.49
(t, 2 H, J=8Hz), 1.83 (quint, 2 H, J =7 Hz), 1.53, (m, 2
H), 1.46 (s, 6 H), 0.80 (t, 3 H, J=7 Hz); c nm (DMSO-ds)
‘./ o 175.8, 154;1,'146‘0, 138.1, 135.2, 129.7, 129.2, 128.0,
25 119.3, 79.0, 48.5, 42.8, 34.0, 27.9, 25.7, 24.8, 22.5, 11.5;
IR (CHCl3) 2938, 1509, 1468, 1233, 1155 cm’l; Znai. c,alcci.



15 H, J =7 HzY, 2.18 (s, 6 H), 1.35 (s, 9 H; 13 C NVR (DVMSO-d6, 200C) 8

159.0, 155.0, 136.3, 135.7, 135.3, 130.3, 129.9, 126.6, 84 fkay2008,
28.7,.27.7, 20.1, 19.7; IR (CHC13) 3466, 1528, 1247, 1155 CWVS A portion

was reedystakl i zed for elenental analysis: Anal. Calc¢CThg%”gg@h25N303 C
20 62.52.; H, 8.20; N, 13.67. Foungh C, 62-87; H, 8.15; N, 13.59., 0==( N,
NH3 O Il NH -S-0 0 10 May 2005 WO 02/38553 PCT/ USQ /42928 296

| V- Me~hyl - | - (3, 4- di net hyl phenyl nmet hyl ) hydr azi ne car boxam de
raethanesulfonate 2- (Met hyl am nocar bonyl ) - 2- (3, 4- ‘

dinet@ygphen nmet hyl ) hydr azi ne carboxylic acid, 1, 1- 'dlnethylethyl ester
(2.52Fpr & 1%94) S8i&Xol Hed’ i+ 5 Wi chi &f oneFaund: (25 fB)24;

Met haqgs%fggu Gy ad (%d 717 ~LL, 11. 04 mmol) was added in one portion and
the sol’ution ‘was owed to stir at rt for 4 h. An additional charge of
nethanesulfonlc aC|d (132 [LL, 2.0 mmol) was added and the solution
stirrede 12 h. The resulting slurry was 10 cooled to 0 OC
filtere and t e solids rinsed with cold dichloronmethane. The solids were
dréed in vacuo at 40 OC overnight to afford a white solid (1.44 g). The
fiItr?g mgf concentrated and purified by recrystallization (ethyl

aceta é)‘f *af ford an additional anount of' white solid 15 (0.73g). The two
crops were conbi ned and hoanenlzed to afford the title conpound as a
white solid (2.17g, 87%: '

av

O
AN

The N-4 ethyl triazolinone {1 g, 0.003 mol) was
i0 ‘comblned with benzyl bromoacetate (0.089 ml, 0.0056 mcl) and
powdered K,CO3 (1.99 g, 0.014 mol) in DMF (28 ml) and
~ stirred at 67°C overnight. Ether was added to the reaction -
mixture and the solution was extracted with waéer.
_Purificatioﬂ by flash chromatography'(2:i hexanes: ethyl
 15 acetate) gave the desired amide.

_C_27H33N305 (MW = 495.65); mass spectroscopy (MH') = 496.2

Step B:

. The amide from Step A (1.28 g, 0.0026 mol) was
dissolved in ethyl acetate (20 ml) and purged with nltrogen.
Palladium catalyst (0 128g, 10%) was added to the solution.

The reaction mixture was purged again. Hydrogen gas was



mp. 124.3 - 125.6 OC, | H NWMR (DIVBOdG) 8 9.4 (broad s, 3 H, 7.45 (broad
s, 1H , 7. 10 ~(d, I H J =8 Hz) , T. 05 (s, 1 H , 71@M8(Y(:20013HJ-
8 Hz) , 4.61 (s, 2 H , 2.67 (s, 3 H , 2.36 20 (s, 3 H , 2-19 (s, 6 H ;
13C NVRYQPZA#56% d6) 8 158.2, 137.0, 136.7, 132.8, 130.4pctAReQ:29826.2, '
52.7, 40.4, 27.7, 20.2, 19 7; IR @8HC13) 3004, 2946, 1693, 1505, 1171
crrVI; Anal. Cal cd. for Cl2H21N305: C, 41.51.: H 6.98; N, 18.85. Found:

C, 47.30;.H 7.01; N, 13.51. 0 0 O~k.Et N, k,-, 0=~ N NHH 25 14- [4-
(I-Ethoxycarbonyl -1 - met hyl et hoxy) pbenyl | butyryl] -2- '

(3, 4- direldudathemytos@t té ) syis fah hyh g epke - P@é@@f&ﬁ%a? Lﬁ'ﬂg'd

Et hoxycar bonyl - | - net hyl - et hoxy) - phenyl | butyric acid % % g, 4.96 mol)
was di SSHEREEh Y otThE mrRaghien (m@cm:;e W@s Mail @084 ABI0EHa385S3

PCT/ US@{A2948 2/ pYApl el Y d 3713%%%&?% ; | g \(/j\‘f/aasS added to this

sol uti on dropw se i.n e presence o

N, N- d| r@tﬁmefd)rﬁtmth der_t(lﬁcﬁhtﬁ BirtWeBurDEJcaDhpl etion of acid chloride
HPLC. This solution 5 was then added dropw se to

for %r%{\/\/ﬁs verified bg/

a sUspension? (W‘t A2 14307, 4257 mRESHRISPYe ) My drds -3e car boxani de
met hanesul fonate (1.50 g, 4 95 mmol ) and pyridine (1 00 mL, 12.9 mmol) in
ethyl acetate (15 nL) at 0 '"C. After stirring at 0O "Cfor 6 h, the

sol uti Gtremawarnmed to rt and washed with IN HC1 (2 x

N
)N)w—wm

The ester from Step B (0.200 g, 0.00049 mol) was
dlssolved in ethanol (6 ml) and treated with 2N NaOH (3 ml).

10

The solution was refluxed for one hour. Water was added to

| the mixture and the layer was extracted with ether. The

15 aqueous 1ayér was acidified with 1N HC1l and extracted with
ethyl acetate. The organic layer was .washed with brine,
drled over Na,S50,; then concentrated to yield the d931red
;product as a whlte foam.

C19H25N30¢ (MW = 391.43); mass spectroscopy (MH') = 392.3
20 | | |

Example 12 8

. 25 Step A:



10 20 m), 5% aqg. NaHCO3 (2 x 20 nL) and sat'd aq. NaCl. The organic |ayer
was dried (MyS04), filtered and concentrated to a yell ow {®oMay 2008 oil was
purified by colum chromatography (Si02, 9:1 ethyl acetate -hexanes) , to
afford the title conpound as a clear oil (1.48 g, 62%9 - 'H NVR ADVSO d6,
60' C) WU, 6.97 (m 5 H), 6.71 (d, 2 H, J PC1BU$#a)429286. 2 3 (s,
| H , 4.46 (s, 2 FD '4.15 (q, j =8¢ Hz), 2.59 (s, 3 H), 2.43 (t, 2 H J =
8 Hz ), 2.15 (s, 6 H , 2.06 (t, 2H, J=8Hz ), 1.70 (quint, 2H, LT=7Hz),
1.48 (s, 6 H , 1. 17 (t, 3 H J =7 Hz) ; 13 C NVR (DVBO- d6) 8 174.0, 20
172.0, 158,17, 153.8, 136.4, 136.0, 135.9, i35.4, 130.2, 129.9, 129.7,
126.5, 119.5, 7 61.6, 50.6, 34.4, 33.5, 27.6, 27.2, 25.7, 20.0, 19.7,
14.6; IR ( 09, 1669, 1509, 1142,cm 1l; Exact Mass Cal cd. for
C27H38N305;.4,484. . ..Found: 484.2822. 25 10 May 2005 WD 02/ 38i-53

PCT/ USQ / 429 298 0 OxkO NNEt O=( 2 - (4 - (3 - 1- (3, 4

-Di nethyl~ g oxo- 4, 5 -di hyclro-I H
11, 2, 4]t a2 : Hphenoxy) - 2-met hyl -propionic 5 acid ethyl )
ester 1-[4¢[4-(? &arcwny??1-' met hyl et hoxy) phenyl | butyryl I - 2 -

(3, 4 - t hyl phe’ nylnethyl) - 4 - nethyl sem carbazide (1.20 g, 2.47
nmol ) was dissolved in ethyl acetate (10 nL). Canphorsulfonic acid (0.64
g, 2.72 mmol) was added in one portion and the solution was heated

A THF solution of the acid described in Example
5 127 , Step B (0.190 g, 0.00047 mol) was treated with EDC
(0.134 g, 0.0007 mol) and HOAt (0.064 g, 0.0047 mol). An
equivalent of 4-methyl benzyl amine {0.060 ml, 0.00047 mol)
_was added and the reaction was stirred overnight. The
‘solvent was concentrated and the residue was redissolved in
10 methylene chloride and extracted with water. Purification
by flash chromatography (100 % % ethyl acetate) gave the

desired amide.

CogHi36N405 ('MW = 508.62); mass spectroscopy (MH') = 509.4

15

‘Step B:

20_ ' ‘The amide from Step A (0.150 g, 0.00029 mol) was
dissolved in dioxane (3 ml) and water (3 ml) then treated
with LiOH (0.007 g, 0.00029 mol). The reaction was stirred

for two hours. Water was added to the mixture and the layer




10 to reflux for 1 h. The solution was cooled to rt and washed wth sat'd
ag. NaHCO, (2 x 8 nL) followed by INHCL (2 x 8 nlL The ort@aNag 208ase was
dried (MgSO,) and concentrated to afford the title conpound as a cl ear,
col or| @&y @sks3(1- 08" g, 9499 . '"H- NWVR (DMBO-d,) 8 7. O0d-fkomsds » 7- 03 (s,
| H, 15 6.93 (d, | H j =2 Hz), 1668 (d, 2 14, j =7 Hz), 4.72 (s, 2 H),
4.13 (q, 2 H, LT =7 Hz), 3.08 (s, 3 H, 2.53 (t, 2 H LT =8 Hz), 2.47
(t, 2 H J ~ 8 Hz), 1.80 (quint, ~H LT =7 Hz) , 1. 47 (s, 6 H , 1. 14
(t, 3H J 7 Hz) ; "CNWR (DVSO d,) 5 174.0, 154.1, 147.1, 136.8, 135 . 9,
135.6, _,.135. 2 0., 129.8, 129.4, 125.7,.119.5, 79.2, 61.6, 48.4,
34.1, 57, ??‘3‘2"‘?.‘32;,‘3]5;%’.1%?“ f%.‘%ﬁ?-” -20'.1’3? Fgugoug slaver wep creidifded 1729,
1509, 1238 1N4@ICHS eAahcredl Gdenf QEnfl ke e, C 7h8%E2antk 7.58; N
9.03. Found: C, 69.25; H_ 7.47; N, 6.88.7 10 May 2005 WD 027381 53 299

PCT[ USErr£x0 38 s0 waghRdowith, Briges- driedooven-N&:Sd.1then

(3, 4-Di I t byl), o XQ-4.5-di hydro-1 H .

(1.2, 4]ct%r% }:taé}?g P‘%%%? 3?%- 8’%8%% ?E‘%hgﬁggfgﬁﬁ%@ﬁ?f% o oot ofPEtecFams

2- (4- { S21H:a W R4 -(Bihret BgUplony| nesbybpebtpxocdpp- (inmydr-o-4d4 4

[1,2,4)triazol -3-yl|-propyl)-phenoxy)-2-nethyl propionic acid ethyl ester
(916 ng, 1.97 mol) was di ssol Exhmpileetz®nol (10 nL) and 2N NaCH (3.0 ni,
6.0 mmol ) was added in one portion. The solution was stirred at room
tenmperature for one hour, _10 gtien concentrated to a hazy colorless oil.
This oil was -partitioned betV INHC 1 (10 nL) and ethyl acetate (10
mL) . The aqueous |ayer was themyreextracted with ethyl acetate (10 niL)
Solids precipitated fromthis tion on '

L2 L

(Naphthalen-2-yl)methylenehydrazinecarboxylic acid, 1,1~
1dimethy1ethy1 ester To a solution of t~buty1 carbazate {(7.59
10 g, 57.4 mmol} in ethyl acetate (22 mkL) was added with

stirring 2-napthaldehyde (8.98 g, 57.5 mmbl)‘. This clear
vellow solution was stirred at rt for 15 min. Hexanes {105

mL) was added dropwise and solids precipitated from
solution. 'The slurry was cooled to 0 °C, the solids were
15 then filtered and rinsed with cold hexanes {20 mL). A
second crop of solids was obtained from the filtrate,
filtered and combined with the first crop. . The combined
'solids were recrystallized (EtOAc) and filtered. A second
 crop was collected by concentrating the filtrate to half its
20 original volume and filtering the resulting solids at 0°C.
The two crops of solids were combined and dried in vacuo at
40 °C to afford the title compound as a solid (13.17 g,
- 85.0%): mp 182.1-190 °C- (dec.); 'H NMR (DMSO-dg) & 11.04 (s,
iH), &8.17 (s, 1 H), 7.99 (s, 1H), 7.93-7.86 (m, 4H), 7.52-
© .25 7.49 (m, 2H), 1.47 (s, 9 H); *C NMR (DMSO-d¢) & 153.1,
143.9, 134.1, 133.6, 133.1, 129.1, 128.9, 128.5, 128.4,
127.5, 127.3, 123.1, 80.1, 28.8; IR (CHCli;) 3061, 3010,
2982, 1733, 1505, 1369 cm; Anal. Calcd. for CigHyN:Op: C,
~ 71.09; H, 6.71; N, 10.36.. Found: C, 70.95; H, 6.89; N,
30 10.31.



stirring. The slurry was cooled to OC, filtered and dried 15 -in vacuo at
50 OC overnight to~ af ford the title conpound as a whit ejgsihy dod®H95 ny,
80@6  np 145.8 - 149.6 'C, IHNWR (DVMsO-d6) 5 12.98 (s, IH), 7.05 (dd, 3
H, ) 330 Hz), 7. 00 (s, I H , 6.9 3 (d, | ) , 6. 7
3 (d 158105",3833 8.5 Hz), 4.73 (s, 2, 2.52 (t, 2 H, LTé'”U*?Z’é“528HZ 2 47 (t,
20 2 H LT =7.5Hz) , 2.14 (s, 6 H , 1.80 (quint, 2 H J=7.5 Hz), 1.46
(s, 6 H:; -13C NWR (DVSO d6l 200C). 8 175. 8, 154A, 154.0, 147.1, 136.8,
135.9, 135.3, 135.2, 130.1, 129.7, 129.4, 125.7, 119.2, 78.9, 48.4, 34.1,
27.7, 27.6, 25.7, 25.1, 20.0, 19.7; IR (CHC13) 2936, 2490, 1730, 1658,
i5lo, 25 1148 crn-1; Anal. GCahcd. for C25H33.N304: C, 68.63; H 7.14; N,
9.60. Found: C, 68.23; H,.7 9.44. 10 May 2005 WO 02/ 3WB

PCTI USO / 42928 300 Exanpl e T3% N. NKO 5 .
(4-t- Butyl)nethylenehydra2|necarooxy c acid, I'"l- dinethylethyl. ester To
a solution of t-butyl carbazate 7.9 mmol) in ethyl acetate (15
M.) was added with 10 stirring 4- Ey%éﬁzaldehyde (6.40 nm., 6.21 g, 37.9
rnmol)  Crystallization occurred an e resulting slurry was stirred at

rt for 15 mn. Hexanes (30 nlL) was added and the slurry was cooled to O
~C. The slurry was stirred, at 0 OC for 30 mn, filtered and rinsed with

gglrrgonﬁﬁ%m(]?e% YJ.)]ir?ei;[le dézl.‘fzd:'fﬁencarcuo fII 40 I%t‘}i%,afforg,ibe title
dimethylethyl . ester } {Naphthalen-2-
5  yl)methylenehydrazinecarboxylic  acid, 1, 1-dimethylethyl
ester (7.08 g, 26.2 mmol) and 5 % Pt/C (7.11 g) were
slurried in THF (70 mL) and hydrogenated at 50 pisg at rt
for 4 hr. A second charge of 5% Pt/C (1.78g) was added and
hydrogenation continued for 16 h. The slurry was then
10 filtered through celite to remove the catalyst and
concentrated in wvacuo at 50 °C to afford the title compound
as a clear oil (7.01 g, 98.3%): *H NMR (DMSO-d¢) & 8.27 (s, 1
H), 7.83 (m, 4 H), 7.48 (m, 3 H), 6.97 (m, 1 H), 4.88 (s, 1
H), 4.04 (s, 2 H), 1.37 (s, 9H); *C NMR (DMSO-d;) & 137.1,
15 133.6, 132.9, 128.2, 128.1, 127.7,; 127.3, 126.6, 126.4,
126.2, 79.0, 55.1, 28.9, 23.5; IR (CHCl,;) 3445, 1711, 1454,
1393, 1331 cm’l; Exact Mass Calcd for CieHaoN»Op: 295.1422.

Found: 295.1414.

20

2-(Ethylaminbcarbonyl)-z—(Naphthalen—z—yl)methyihydraéine

carboxylic acid, 1,1-dimethylethyl ester (Naphthalen-2-

yl)methyl-hydrazinecarboxylic acid, 1,1-dimethylethyl ester
25 {(2.84 g} 10.4 mmol) was dissolved in isopropahol {30 mL).




asolid (9.27 g, 88.3% : np 173.7 - 175.7 OC (dec. ) ; 1H NM (DWVSO dE;)
10.85 (s, 1 H)," 7.96 (s, | H, 7.63 (s, 1- H, .7.50 (d,1®mbHy2d05 3 Hz),
7.40 (d, 2 H J 3 Hz), 1.45 (s, 9 H, 1.25 (s, 9 H; .13C NWR (DvsO_d6) 8
152. 7, 93038 132.6, 20 127.0, 126.2, 80.0, 39.7, 35.2, 31.7, 28.8; IR (KBr
mul 1) W94BB3553010, 2968, 1514, 1500 cm1; A portion waLCTIUSEV428%al | | zed
(ethyl acetate) for analysis. Anal*® calcd. for C16H24N202: C, 69.53; H,
8.75; N, 10.13. Found: C, 69.20; H, 8.85; N, 10.09. 25 N, W& 10 May 2005
WO 02) 38ir,3 PCTIUSO /42928 301 (4-t-Buty3-benzy3-)hydrazi necarboxylic
acid, 1,1-dinethylethyl ester (4-t- Butyl phenyl)

nmet hyl drj Xi 41 G Lac I.ret h est er 7.05 g,
25.5 mgrg Y 3’%56%‘?& (g %Jj.g)}n%ére S]%”mnéo )I nw‘?élF ?%‘gg‘%rt g
hydr ogéfa é‘?ﬁaﬁné‘o thysi 90&ptwnf a3 frirTeé slturrty was tlhem, fthtanr ed

t hr ougBon6&ht £ £ d nmy atxahyst égfl.]ﬁﬂn ’
to affgmél Ehe tltae'&?o %%gfg‘g a c::LI ear %ﬁgha%to%% ggy a}g H NM
r

( DVBO- BOOEY ef;fa@@se mpiforded t#ezstl(t?ﬂe 2com1youmd4a5(é clepy, 3.8-0

(s51 &b 3,oﬂ1éa@s(s,119 na) 66L.@7 65%)9 H) ;miC NbﬁszMSO dojcB §5¢. do 149. 8,
31.9, 28. (QiCl3) 3008, 2967,

%ggé?” (555 H?n’il I L A AT S T RS Pt d- 469508 34N 137N, 15

10.06._(=F0uhdH)c 468183:s,H2 HP1;3NI119(88in6, @ ¥,NIN-~§lHzp, 1.Bb
(s, 9 H), 1.04 (£, 3 H, J=7Hz); 3C NMR (DMSO-d;) & 158.6,
155.0, 136.2, 133.5, 133.0, 129.3, 128.2, 128.1, 127.5,

10 126.7, 126.3, 60.4, 35.4, 28.6, 16.3, 14.7; TR (CHCls) 3453,
12983, 1664, 1370, 1156 cm'’; Exact Mass Calcd £or CisHosNiOs:
366.1794. Found: 366.1797.

e

o=(" W g
NH —§—O
( )
15" N-Ethyl-2~(naphthalen-2-yl)methylhydrazine carboxamide
methanesulfonate 2- (Ethylaminocarbonyl)-2- {naphthalen-2-

iyl)metl‘.lylh},fdrazine carboxylic 'é.cid, 1,1-dimethylethyl ester
(2.52 g, 7.34 mmol) was dissolved in dichloromethane (25
' mL). Methanesulfonic acid (524 pL, 8.07 mmol} was added in
20 one portion and the solution was stirred at rt overnight.
The solution was then heated to reflux for 8 h, then
concentrated to afford the title compound as a white
amorphous solid (2.49g, 96 %): m.p. 46.2 - 48.1 °C; ' MR
(DMSO-ds) 8 9.7 (br s, 3 H), 7.9 (m, 3 H), 7.82, s, 1H, 7.61

25 {brs, 1 H), 7.52 (m, 2 H,), 7.44 (d, 1 H, J = 7 Hz), 3.18

(@int, 2 H, J=8 Hz), 2.38 (s, 3 H), 1.07 (t, 3 H, 0 =17
Hz); *C NMR (DMSO-ds) & 157.5, 133.4, 133.3, 133.1, 129.0,
128.5, 128.3, 127.7, 127.1, 126.9, 126.7, 53.2, 40.4, 35.9,
15.8; IR (CHCls) 3415, 2939, 1543, 1191, 1043 cm?; Exact

30 " Mass Calcd. for C14Hy7N30: 244.1450. Found: 244.1460.



.5 (toluene) for anal

2- (Met hyl am nocar bonyl ) - 2- (4-t - butyl phenyl nmet hyl ) hydrazi ne 20 carboxylic

acid, 1,1-dinethylethyl ester (4-t-Butylbenzyl) hydrazi net@mMag@obbc aci d,
1, 1-dimethyl ethyl ester (2.54 g, 9.12 mmol) was di ssol ved in isopropanol
(25 | isocyanate (0.83 g, 14.11 mmol) was a portion
Vi a né%??%ggﬁgnd the solution was ,g}lowed to stir at r&g ﬂjg"f“%’r}g% The
solution was concentrated to afford the title conpound as a waxy wh ite
solid (3.22 g of 89% potency material by "H NWVR 2.87g, 93.7%: np 124.1 -
128.6 OC, H NW\R (DMSO-d6, 60-C) 8 8.54 (hr s, 1 H , 7.30 (d, 2 H J 2
Hz), 7.16 (d, 2 H | 2 Hz), 6.28 (s, | H), 4.48 (s, 2 H, 2.59 (d, 3 H 10
May 2005 WO 02/38553 PCTIUSO /42928 302 o==( N NHB3 O NH-S-0 0J 2

Hz), 1.31 (s, 9 H, 1.26 (s, -9 H; "C NVR (DNSO-dG 600C) 8 159.1,- 155.0,

80.1, 50.9, 34.8, 31.9, 28.7, 27.7, IR (CHC13)
1. A portion of this material was recrystallized
panal . Cal cd. for Cl gH29N303: C, 64.45; H, 8.71,
N, 12.53. Found: C, 63. H, 8.51; N, .

X- Met hyl -1 - (4-t - but yl pheny\Tet@yl ) hyap@2hnS carbaxan de 10
3net hanesul f onat e 3- ( Met hylpa- ndlnocar bao )-2\(4-t-
butylphenylnethyl)hydraﬁFﬂ’ g?rboxy Ic acid, 1,1- d- |nethylethyl ester

(2.56 g, 7.90 nmmol) was ditgs$0l ved in di chl or onet hane (25 m).
Met hanesul fonic acid (64K’gL, 9.88 mvol) was added in one portion and the
solution was stirred

1-14-{4-(1~-Ethoxycarbonyl-l-methylethoxy)phenyl] butyryl]-2-

149.9, 135.5, 128.9,
3005, 2968, 2938, 1§

{(naphthalen~2-yl)methyl-4- (propyl)semicarbazide o 4-f4-(1-
Ethoxycarbonyl-l-methyl-ethoxy)-phenyl] butyric acid (1.35 g,

5 4.59 mmol) was dissolved in ethyl acetate (10 mL). Oxalyl
chloride {425 puL, 4.86 mmol) was added to this solution dropwise

in the presence of a catalytic amount of N, N-dimethylformamide

(25 pL, 0.34 mmol). Completion of acid chloride formation was

‘ verified by HPLC. This solution was then concentrated to remove
10 residual oxalyl chloride and the resulting oil dissolved in ethyl
‘ acetate (10 mL). This solution was then added dropwise to a
suspension of N-ethyl-2- (naphthalen-2-yl)methylhydrazine
carboxamide ‘methanesulfonate (1.50 g, 4.42 mmol) and pyridine
(895 uL, 11.1 mmol) in ethyl acetate (15 mL) at 0 °C. After

15 stirring at 0 °C for 4 h, the solution was warmed to rt and
washed with 1IN HCl (2 x 25 mL) and 5% aq. NaHCO, (2 x 25 mL)
followed by sat’d ag. NaCl (25 mL). The QrQani’_c layer was dried
(Mgs0,), filtered and concentrated to a vellow oil, which was
purified by column chromatography (5i0,, 7:3 ethyl acetate:

20 hexanes) to afford the title compound as an oil (1.59 g, 69%):1
NMR (DMSO-dg, 60°C) 0O 9.51 (s, 1 H), 7.85 (m, 3 H), 7.70 (s, 1 H),
7.42 (m, 3 H), 6.94 (4, 2 H, J=7 Hz), 6.67 (4, 2 H, J = 7 Hz),
6.38 (s, 1 H), 4.72 (s, 2 H), 4.16 (q, T = 7 Hz), 3.08 (t, 2 H, J

. = 7Hz), 2.41 (t, 2 H, J=8Hz ), 2.07 (t, 2 H, J =8 Hz), 1.72
25 (guint, 2 H, J = 7 Hz), 1.47 (s, 6 H), 1.17 (t, 3; H, J = 7 Hz),
1.01 (t, 3 H, J = 7 Hz); C MR (DMSO-&) O 174.0, 172.1, 158.2,
153.7, 136.4, 135 8 133.5, 133.0, 228.7, 128.4, 128.2, 128.1,
127.4, 126.7, 126.3, ©119.4, 79.2, 61.6, 51.3, 35.4, 34.3,
33.5, 27.2, 25.7, 16.3, 14.6; IR (CHCl3;) 3452, 2938, 1727,



15 at rt overni ght. The resulting sl

the solids rinsed with cold di chl oronet hane.

urry was cooled to 0 *C, filtered, and
The solids wenRi1agrloed i n

vacuo at 40 'Cto afford the title conmpound as a white solid 2 10 g,
~0.1%. *96.8 - 97.4 Oc "HNWR (DMSO-d,) 8 9.7 (br s, 3 H, 5(brs
1 H ‘é’é’r@’%‘@‘%d 2H J=3H), 7.20 (d, 2 H J = 3 HSTUgI53928s. H),
2.67 (s, 3 H, 2.35 (s, 3H) 1269(’ 9 H; 13CNI\/R ( DVBO- d6) 5158 2,
151.1, 132.7, 128.41 126.1, 52.6, 40. 4 34.9, 31.8, 27.7; IR (KBr mnull)
2967, 1690, 1550, 1188, 1076 «crii-2; Exact Mass. Calcd. for C13H22N30:

236.1763. Found:

0 0 OI #h, NodN NH3H,

114 B
1-[4-[ 4 2 cm

- (I Et hoxycar bonyTl -1 - et hy et

25 236.1758. 10 May 2005 WO 02/38MB PCT/ USQO /42928 303

lhoxfll)lpﬁeny?)j df)?i‘ﬂof g 89.34

(4-t - bHe y¥ phenyl.- SeCRy| )Eaungst By| §8=1%artbai-d48;4N] 42(93 .5

Et hoxycar bonyl -1 - met hyl -
was dissolved in eth

et hoxy) - phenyl |

butyric acid (0.89 9, 3.02 mol)

m). Oxalyl chloride (316 ILL, 3.62

mmol ) was added to tR

amount of N, N-di net hyl f &+mam de (17 ILL, O. 24dmol).

chloride formation was verifhed by HPLC Th

aeetate (10
@ ution dropwi se in the presence of a catalytic
O

Compl etion of 10 acid

concentrated to renove excesg-gkal yl
ethyl acetate (7 nL). Thi ©59] (it i on

| ution was then
an@Et then redi ssolved in
added dropwi se to a

suspensi on of AT-Met hyl -1 -(4-'1' . buty phenyl rret hyI ) hydr azi ne car boxam de
met hanesul f onat e K

' (propyl)semicarbazide

10

15

20

25

to reflux for 4 h,

98 %} .

- 126.8,
- 25.7,

2-{4-13-(4-Ethyl-1- (naphthalen-2-yl)methyl-5-oxo~4,5-
dihydro-1H~[1,2,4]triazol-3-yl)-propyl]-phenoxy}-2-
methylpropionic acid ethyl ester 1-f4-{4—(1—Ethoxycarbony1-
1~methylethoxy)pheﬁyl]butyryl]—2—(naphthalen~2~yl)methyl~4~
{(1.30 g,
Camphorsulfonic acid (0.645 g, 2.78

2.51 mmol)} was dissolved in
ethyl acetate (15 mL).

‘mmol) was added in one portion and the solution was heated

The solution was cooled to rt and washed
with sat‘d aqg. NaHCO; (2 x 20 mL) followed by 1N HC1 (2 x 20
ml,) . (MgS04)
afford the tltle compound as a clear, colorless oil (1.23 g,

H NMR (DMSO-dg) O 7.85 (t, 3 H, J=28 Hz), 7.73 (s,
7.48 (quint, 2 H, J = 4 Hz), 7.38 (4, 1 H, J = 8 Hz),

The organic was dried and concentrated to

1 H),

7.02 (4, 2 H, J= 8 Hz), 6.66 (d, 2 H, J =8 Hz), 4.99 (s, 2

H), 4.13 (q, 2 H, J =
(m, 4 H), 1.82 (quint,
(m, 6 H); **C NMR (DMSO-dg)
135.5, 133.5, 132.9, 129.7, 128.9, 128.3,

126.4, 119.5, 79.2, 61.6, 48.7,
24.8, 14.9, 14.5; IR (CHCly) 2940,
1233, 1179, 1142 cm?; anal.
H, 7.03; N, 8.38. Found:

7 Hz), 3.57 (q.,
2 H, = 7 Hz)},
0 174.0, 154.0,

2 H J-=
1.46

8 Hz), 2.53
6 H), 1.13
135.6,
127.0,
27.9,
1509,
71.83;
8.19.

(s,
146.7,
128.2,
36.4, 34.0,
1729, 1693,
Calcd. for CiHisNiO4: C,
C, 71.64; H, 7.12: N,



15 (1.02 g, 3.07 mml) and pyridine (256 jiL, 6.14 nmml) in ethyl acetate

(10 nL.) at 0 *C. After stirring at 0 'C for 3 h, an additi®kay 206ar ge of

pyridi ne (256 tLL 6.14 mvol) was added and the solution was stirred at

OCf solution was warned to rt and washed Cl(2x 10
%Oé%/gﬁt en with 5%aq. NaHCQ® (2 x 10 ni). The oré\dgléfg%lﬂzgyer

dr| ed (NgS04), filtered and concentrated to an orange oil. Colum

chromat ography (Si 02, ethyl acetate) afforded the title conpound as a

clear oil (1.06 g, 68%: 1H NVR .(DMSO d6, 600C) 5 9.50 (s,, | H, 7.29

(d, 2 H J=8Hz), 25 7.16 (d, 2 H J 8 Hz), 7.01 (d, 2 H J 8 Hz), 6.71

(d, 2 10 May 2005 WD 02/385,53 PCTIUSO /42928 304 H, J 8 Hz), 6.27 (br s, |

I H), ﬂ-&ﬂ-—(Z’N(fSTEﬂlﬂﬂA(ﬂépléﬁha:ﬂengJiZJ))meéxyl-%ﬁ:-;(d-43sl'| J =4 H) , 2
4 4 (t Hz 2.07:(t, 2 H J=7Hz ), 1.72 (quint, 2H, J= 7Hz), . |

1. 48 ﬁ’é‘ﬂ\ﬁﬁ? J(%- an%ﬂtlrlazczls-%svl)gm;opyl(ll—phewo:ey} Z-H J=7H)S5
( DVBO(IS) Ponid 2 Piag 15 1 135, oty .7, 125. 6
119. 5, 79, ’glﬂ%ip e T gz Y ? %’3#&%’]31 s?naigi‘?ha 12]25 7, 14.6.
| RS( Gﬁ@y%x@%@ dﬁ?ﬁdromﬁl 2,141} 160 z el «yl}alﬁﬁbp)fvl) -
C29H4 N305 C%\T680 H .8.08; N _8.21.. Found: 67.70; H 7.86; N,
g 11P ]N: pypprionic 'acid ethyl ester ('725 mg, 1.45

mmol) was dissolved in ethanol {10 mL) and 1N NaOH (4.3 mL,

4.3 mmol) was added in one portion and the solution was

stirred at room temperatﬁre for 1 h. The solution was then
10 concentrated to an oil, which was washed with t-butyl methyl

ether (5 mL}). The pH of t_he aqueous phase was adijusted to <

1 with conc. HCl, and extracted with ethyl acetate (2 x 10

mL) . The combined extracts dried (MgSO;)., filtered and

| concentrated to afford the title comi:ound as a clear vellow
15 oil (0.570 g, 83%). 'H NMR (DMSO-d¢) & 12.9 (br s, 1 H).
7.86 (t, 2 H, J =8 Hz), 7.73 (s, 1 H), 7.48 (quint, 2 H, J
= 4 Hz), 7.38 (4, 1 H), 7.01 (d, 2 H, J = 7 Hz), 6.69 (d, 2
“H, J =7 Hz), 4.99 (s, 2 H), 3.57 (quint, 2 H, J = 7 Hz),
2.52 (t, 2 H, J=8 Hz), 1.82 (quint, 2 H, J = 7 Hz), 1.45

20 (s, 6 H), 1.12 (t, 3 H, J =7 Hz); “C NMR (DMSO-d¢) & 175.8,

154.1, 154.0, 146.8, 135.6, 135.2, 133.5, 132.9, 129.7,
128.9, 128.3, 128.2, 127.0, 126.8, 126.7, 126.4, 119-2,
79.0, 48.7, 36.4, 34.0, 27.9, 25.7, 24.8, 14.9; IR.(CHC13)
2940, 1693, 1509, 1469, 1156 cm™'; Exact Mass Calcd. for

o 25 C2gH31N304: 474,2393. Found: 474 .2383,

‘Example 130




2-(4-(3-[1-(4-t-Butyl phenyl net hyl ) - 4- net hyl - B- Oxo- 4, 5-
di.hydro-1H[1,2,4]triazol-3-yll-propyl)-phenoxy)-2-nethyl -{gwmapboss ¢ acid
ethyl ester 1-[4-[4-(I-Eth6xycarbonyl-I 15

net hyl atdepagisshenyl | butyryl [ -2-(4-t-butyl phenyl net hyl )pcdrmsorraz928

.. methyl sem carbazide (0.93 g, 1.8®3mvl) was dissolved in ethyl acetate
(10 nm.). Canphorsulfonic acid (0.46 g, 1.98 mvol) was added in one portion
and the solution was heated to ref lux and stirred for I h. The solution
was cooled to 20, rt and washed with sat'd ag. NaHCO3 (2 x 8 nL), IN HC (2
x 8 m)- and sat'd aqg. NaCl (8 nL). The, organi c phase was dried (MS04),
filtered and concentrated to afford the conpound as clear, colorless
oil (0 .84 g, 93.6%: 1H NVR (DVSO d6) 0 (d, 2 H J =8 Hz), 7.15 (d,
2 H J=825:H), 7.05(d, 2 H J =28 N AH.68 (d, 2 H J 8 Hz), 4.77
Cs, 2 H, 4.13 (q, 2 H J =7 Hz), 3.69 (s H, 2.53 (t, 2 H J 8 Hz),
2.47 (t, 2if, 18 Hz), 1.81 (quint, 2 H J N May 2005 WD 02/ 38553
PCT/USQO /42928 305 7 Hz), 1.47 (s, 6 H, 1.2 (s, 9 H, 1.14 (t, 3 H LT 7
13 Hz) C NER (DMSO- d6) 8 TH 154.1, 153-8% 150.4, 147.1, 135.6, 135.0,
129.8, 128.0, 125.9, 119.5, !.3,5 34.9, 34.1, 31.8, 27.7,

27.6, 25.7, 25.1, 14.6; IR L& It , 1509, 1475, 1232 cm1;
Anal . Calcd. f or C29H39N304: C, 70.56.; H} 7.96; N, 8.51. Found: C
70.28; H,- 7.85; N, 8.43. ><6 0 'N-.1-OH

5~[3-(4-hydroxy-phenyl)}-propyl] -2~ (4-methyl-benzyl)~4-
propyl-2,4-dihydro-[1,2,4]-triazol-3-one 1-[(4-
5 Methoxyphenyl)butyryl]l-2-(4-methylphenylmethyl)-4-
propyl)semi-carbazide (0.312 g, 0.785 mmol) and excess
pyridine hydrochloride were melted together with stirring at
180 °C for 1 h. After cooling to room temperature, the
contents were diluted with ethyl acetate (25 mL) and 5 N HCl
10 (25 mL). The organic layer was washed with additional 5 N -
HC1 (25 mlL) followed by sat‘d ag. NaHCO; (2 x 25 mL). The
organic layer was then washed with sat’d ag. NaCl (25 mL),
dried (MgSQ,), filtered, and concentrated to afford the
title compound as a yellow oil (0.201 g, 0.55 mmol, 70%).
15 _Spectral data in accord with previous example. Exact Mass
.~ Calc’d. for CypHpaN;0s (M + H)': 366.2182. Found: 366.2192.
; Example 131

20 (3, 4-dimethylphenyl)methylenehydraz inécarboxylic acid, 1,1-
' c_limetiiylethfl ‘ester To a solution of t-butyl carbazate
(5.06 g, 38.3 mmol) in ethyl acetate (15 ml) was added with
stirring 3,4—dimethylbenzaidehyde (5.20 mL, 5.26 g, 39.2




OX 0=~ Y, Z% I

2-(4-(3-[1-(4-t:-Butyl benzyl)-4-methyl -5-oxo- 4, 5-di hyd. r o-foMay 2005
1112,4]tri-azo| 3-yi]-propyl)-phenoxy)-2-net hyl -propionic acid
2-(4-{3-[1-(4-t-Butyl benzyl)-4-net hyl - 5- oxo- 4, 5-

di hyd™¥O PHEE533 2, 4] tri azol -3-yl | - propyl) - phenoxy) 2- met RGT/USG/3PHpi oni ¢ aci d
ethyl ester (O. 69 g, 1.39 mmol) wd¥dissolved in ethanol (4 mL), | N NaCH
(4.75 nmL) was added in one portion and the solution was stirred at anbi ent
tenperature overnight. The solution was concentrated to a hazy, colorless
oil. This oil was partitioned between IN MC1 (5 20 nL) and ethyl acetate (5

m) The queq | a s. then reex wth e tate m.) and
Uhe orBR G- et S Loty e, a7 1ot VBSGaTnet FReBang g TaRSetREat bd |
vacuo sia:trf@i & tot afbor dst mént. | Heecazmmowm als) awadeadded| ah8. the g, 86 .%)
1H 6 ( d, Yo 7.14 (d,
%éﬂ @‘g ):8§1%’§ i B!{ Fa 1;95?&)51%%97?%(1%5%%3% B |a§ ¥ 77 (s, 2
H) , ?@9 €9, Bip) t@exssfmdu@wdzoaad VDL02£d858BtIPCHISO hexargs 306 (t., |
2 8 Jithntig), 2ané9 cﬁhe@ iy Iy 8odB) ok 8o (@l o Erebral ehd EEL1E 4 6 (s,
6 H X ( DMSO- d6 o 175.8, 154. 14 154 10,, 150 5,
147. 2, C‘?E@so@d 1%% @ %9167 “iz% 09 132 9% omp  Ap .7 48 36838 JC 34. 1,
- 32. ? lﬁ7|1\ﬁ°IR OME0-64612%. 1.0.32 I(s | RLI@Q*C%PZZQ(% 1169)5,, 153)69,(51233 CICn- ;
Ana o] 5N304: 6 N, F
69. 30*8a Cg %‘{) (4 %F% " aﬁpﬁé?lsg id‘ a2 %7 oM 228, 27908
2- Met higd .- 23 (B) (2. 20068 4- propyll-144 4tsri Bl mbr,or‘?étthm (DMSO-dg) &
10 153.0, 144.1, 138.5, 137. 3, 132.9, 130.5, 128.1, 124.8,
79.9, 28.8, 19.%9, 19.97; IR (KBr mull) 3361, 3009, 2581,
2981, 15313, 1495 cml. A portion was further purified by
recrystallization from ethyl acetate for analysis. Anal.
VCalcd. for CigHzeN202: C, 67.71; H, 8.12; N, 11.28. Found: C,
i5 67.51; H, 8.07; N, 11.22.

\ o
N‘N’U\OJ< .

(3,4 -dimethylbenzyl) hydrazinecarboxylic acid, 1,1~
dimethylethyl- ester : , (3,4-dimethylphenyl)

20  methylenehydrazinecarboxilic acid, 1,l1-dimethylethyl ester
{7.02 g, 28.3 mmol) and 5% Pt/C (5.04g) were slurried in THF

{70 mL} and hydrogenéted at 50 psi at rt for 4 hr. The
slurry was t:he_n filtered through celite and concentrateci in

‘ .- vacuo at 50 °C to afford the title compound as a clear oil
25 (6.74 g, 95.2%): H NMR (DMSO-ds, 20°C) 8 8.20 (s, 1H), 7.06
| (s, 1H), 7.01 (44, 2 H, J= 8, 2 Hz ), 4.56 (s, 1 H), 3.77
(s, 2 H), 2.18 (s, 6 H), 1.38 (s, 9 H); *C NMR (DMSO-dg} &
'157.1, 136.5, ‘136.3,_ 135.2, 130.4, 129.8, 126.5, 78.9, 54.9,
28.9, 20.0, 19.7; IR (CHCl;) 2982, 1712, 1453, 1369 cm™’

30 Exact Mass Caled. for CiMpN,0p: 251.1759. Found: 251.1757.




phenyl) -4,5-di hydro-| H (1 2 41 trlazol 3 yIJ -ethyl) - phenox-Y) -
propl oni c aC|dFFN FN'- \' l-- 10 N O O 15 Step #xmbiyepasati on of
3- (4- Met hoxy- phenyl )-H-propyl - propionamide 0 14 QA 20 To a solution of
3- (4- nmpig@xpdienyl )propionic acid (8.0 g, 44.4 mol ), lgfﬁgyd]%g%%e
hydrochl oride (4.24 g, 44.4 mol),,¢54-di net hyl am nopyridi ne” (0. g, 5.33
nEnol) and (6.9 n., 48.96 mvol) in nethylene chloride (70 nL) was added
1-[ (3-di met hyl ani no) propyl | -3 25 et hyl carbodi i ni de hydrochl oride (10.21 g,
53.28 r:rnol ). The 10 May 2005 WO 02/38553 PCTI USQO /42928 307 reaction
m xture was stirred overnight at anbient tenperature followed by dilution
with nmethylene chloride. Th& n¥xture was washed with I N hydrochloric acid,
2N sodi um hydroxi de, water, ne and dried. Evaporation of the 5 sol vent
yi el ded the pure product (10 g; 95.49%: 'HNVR (400 Yfflz, CDClB) 8 7.76
(brs, 1 H , 7. 10 (d, 2 H J =\8 Hz) 6.:79 (d, 2 H J 8. 0 Hz) ,
3.68(3,3H),2.95(q,02 i 6Hz).271(t2HJ:7.6Hz)
, 2.28 (t, 2H, J 7.2 Y‘N O

_N

2-(Methylaminocarbonyl)-2- (3,4~
A dimethylphenylmethyl)hydrazine carboxylic acid, 1,1-
5 dimethylethyl ester {3,4-Dimethylphenylmethyl)hydrazine
carboxylic acid, 1,1-dimethylethyl ester (2.51 g, 10.0 mmol)
was dissolved in isopropanol (25 mi). Methyl isocyanate
7(1 0 mL, 16.7 mmol) was added in one portion via syringe and
the solution was allowed to stir at amblent temperature for

10 1 h. The solution was concentrated to afford the title
compound as a white solid (3.30 g of B87% potency material by
'H-NMR, 2.86g, 93%): mp 99.7 - 104.9 °C; H NMR (DMSO-ds,

60°C) & 8.45 (s, 1H), 7.03 (4, 1 H, J = 8 Hz), 6.99 (s, 1
H), 6.93 (4, 1 H}), 6.26 (s, 1 H), 4.45 {s, 2 H), 2.60 (4, 3
15 H, J =7 Hz}, 2.18 (s, 6 H}, 1.35 (s, 9 H); “C MMR (DMSO-dq,
$20°C) & 159.0, 155.0, 136.3, 135.7, 135.3, 130.3, 129.9,
126.6, 80.1, 50.8, 28.7,.27.7, 20.1, 19.7: IR {CHC1l4) 3466,
‘1681, 1528, 1247, 1155 cm™. . A portion was recrystallized
_ for elemental analysis: 2anal. Calcd. for C15H25N3O3: C,
20 62.52.; H, 8.20; N, 13.67. Found: €, 62.87; H, 8.15; N,
' 13.59. '




Hz) , 1. 34 (m 2 H , 0. 77 (t, 3 H J=7.2Hz) ; ESMS miz 10 (relative
intensity) 222.2 (M+ H+, 100) Step B: Preparation of 10-May 2005
3- (4- Met hoxyphenyl ) - N- propyl - propi oni m di c acid net hyl ester 150 To a
- solution of 3-(4-nmethoxy-phenyl)-Npropyl-propi onam de 9 13. 57 mmol
i n metYYP¥EHESthl ori de (15 nl) was_added 20 trinethyl of&T’ﬁ?ﬂ]” 928
tetrafl uoroborate (2.0 g, 13.57 n‘??BI) and the reaction mxture stirred
overni ght at anbient tenperature. HPLC and TLC anal ysis indicated the
presence of starting nmaterial. Mre trinmethyl oxonium tetrafl uoroborate
(0.25 g) was added and the reaction 25 mixture was allowed to stir for 2.5

h and lﬂﬁﬂgﬂ% % Qi% leUm ¢ | ution.
The m xture e?(tér:gi:t eﬁg}lwﬁ%hgﬁ“?eg#?ﬂ e co | “ned %lggm C ex racts
wer e \M@l%qﬁmt@ brine, dri it Gfrtllgpvinnedrhanvio Vhy(2085 WO .

/ d 3.0 g,
8;2), g?@%‘%&ﬂ&glﬁ%{aﬁ%%y Cé%%&i@é’l%%s tocaﬁsbekgzliée Duéé‘%@fozuai % 09,

Hz) , S Y(lsetTaf]H) est9r61(2(352 39H) 8 %ﬂoeme% digsglpefd inp 70 (m
-2 B) qidHi%romethdde . (5 415L(m 2Métharfes~¢ﬂ&0(1i1,c 3abial 7176 y!rE) , ESM5
miz (r %.l EH ve I }exr.]vsalst ya?ddze%(s in cgne por’tlo Ooeznd 8 solgrtelpar atlon of NF
allowed to stir at rt for 4 h. An additional charge of
methanesulfonic acid (132 pL, 2.0 mmol) was adied and the
solution- stirred at rt for 12 h. The resulting slurry was
10 cooled to 0 °C, filtered, and the solids rinsed with cold
dichloromethane. The solids were dried in vacuo at 40 °C
overnight to afford a white solid (1:.44 g). The filtrate was
concentrated and purified by recrystallization (ethvyil
acetate) to afford an additional .amount of  white solid
15 {0.73qg). The two crops were combined and homogenized to
afford the title compound as a white solid (2.17g, 87%):
m.p. 124.3 - 125.6 °C; 'H NMR (DMSO-dg) & 9.4 (broad s, 3 H),
7.45 (broad s, 1 H), 7.10 (4, 1 H, J = 8 Hz), 7.05 (s, 1 H),
o 7.00 (4, 1 H, J = 8 Hz), 4.61 (s, 2 H), 2.67 (s, 3 H), 2.36
20 - (s, 3 H), 2.19 (s, 6 H); C NMR (DMSO-d¢) & 158.2, 137.0,
- 136.7, 132.8, 130.4, 129.9, 126.2, 52.7, 40.4, 27.7, 20.2,
- 19.7; IR (CHCli;) 3004, 2946, 1693, 1505, 1171 cm™}; Anal.
Calcd. for CiHnN;Os: C, 47.51.; H, 6.98; N, 13.85. Found:
e, 47.30; H, 7.01; N, 13.51. ' o

' 0
JCJ)\/\/Q/ O%\OE‘I
N‘N _ ,
H .
25
._1- [4-[4- (1-Ethoxycarbonyl-1-methylethoxy)phenyl]lbutyryl]-2-
(3, 4-dimethylphenyl-methyl) ~4-methylsemicarbazide 4-[4-(1-

o Ethoxycarbonyl- 1-—methy1 -ethoxy) -phenyl] butyric acid (1.46
30 g, 4.96 mmol) was dlssolved in ethyl acetate (10 mi).




F'F 0O 10 To a solution of 3-(4-N@tho:~ypheny|)-N—prbpyl-propioninidic
acid nmethyl ester (3.0 g, 12.77 mol) in nethylene chlori dedMaj@00t) was
added 4-trifluoronethyl phenyl hydrazine (2.25 g, 12.77 muol) in nethylene

chl ori dgg gl) and the reaction mixture is stirred t 45*C
HPLC and %%ﬁ?aanaly5|s reveal ed thg.presence of consid%&iggggé%ﬁgtlng
material. The reaction mxture was ref |uxed overnight wth no
appreci abl e change. The reaction solvent was evaporated and 20 repl aced

with 1,2-dichloroethane (20 nL) . The reaction mxture was stirred at 840C
over 72 hr. The readtion mixture was quenched with water, extracted.with

ethyl asehaie’ chm&ld@onbw@d r ganj %ex;nheﬁg s wes e ymahied Wi that er,
bri n6, caﬁied an orated to dryness to af ford the crude product 25
(5.3 gf R BnthE PRESRBSE Sfe WAtRINEi§upmREpLt of

purifi d\atl\TmJneEﬁyﬁﬂmma(m@Jeat | (B0 iatiansid y39 D) (M chfiplet@oibn2005 WO
gzﬁgs( %%I%E%f%(l)l%ggp fde ﬁcs%}aﬁslolnsgtr%% Qerlirfg%%r %t | BBLef This solution
pro%yhﬂ@%zthQﬂf¢@@ﬁ@w@w¢gw¥ﬁﬂwm¢)a2$ﬂ5ﬁehydon of 1 2Mélthyiladel(334ene F F F

cﬂmethylphenylmethyl)hydra21ne carboxamide methanesulfonate

‘, (1.50 g, 4.95 mmol) and pyridine (1.00 mL, 12.9 mmol) in

ethyl acetate (15 mL) at 0 °C. After stirring at 0 °C for 6

h, the solution was warmed to rt and washed with 1IN HC1 (2 x

10 20 mL), 5% ag. NaHCO; (2 x 20 mL) and sat‘d ag. NaCl. The

organic layer was dried (MgSO,), filtered and concentrated

to a vellow _'oil. The o0il was purified by column

chromatography (Si0;,  9:1 ethyl acetate:hexanes), to afford

the title compound as a clear oil (1.48 g, 62%): 'H NMR

15 . (DMSO-d, 60°C) 8 9.42 (s, 1 H), 6.97 (m, 5 H}, 6.71 (d, 2 H,

J =8 Hz), 6.23 (s, 1 H), 4.46 (s, 2 H), 4.15 (g, J = 7 Hz),

2.59 (s, 3 H), 2.43 (t, 2 H, J=8Hz ), 2.15 (s, 6 H), 2.06

{t, 2 H, J=8Hz ), 1.70 (quint, 2 H, J = 7 Hz), 1.48 (s, 6

~H), 1.17 (t, 3 H, J = 7 Hz); PC NMR (DMSO-d&) & 174.0,

20 172.0, 158.7, 153.8, 136.4, 136.0, 135.9, 135.4, 130.2,

129.9, 129.7, 126.5, 119.5, 79.2, 61.6, 50.6, 34.4, 33.5,

27.6, 27.2, 25.7, 20.0, 19.7, 14.6; IR (CHCl;) 3009, 1669,

1509, 1142 cm™; Exact Mass Calcd. for CpHyeN;Os: 484.2811.
_Found: 484.2822. : |

25



QO 5 To a solution of the crude hydrazine internedi ate from step C (5.3
g) in anhydrous THF (25 nlL) was added carbonyld||n1dazoLﬁ% 9065 15.38
nmol ) and the reaction mxture is stirred overnight at |e%
tenperature. The 10 sol vent was evaporated and the residue was purified by
f | ash W@ PRHHHEX ogr aphy on silica gel (gradient of ethyl PGOUSEIEIIBN hexanes)
yielding the title conpound (1.522%,). IHNWR (400 MHz, CDC13) 8 8.18 (d, 2
H J 80 Hz), 7.65(d, 2H, J 8.0 Hz), 7.18 (d, 2 H J =7.8 Hz), 7.83 (d, 2
H 80 Hz), 15 3.80 (s, 3 H, 3.55(t, 2 H J=28.0:H), 3.08 (t, 2 H J
Hz), 2.82 (m 2 H, 1.65(m 2 H, 0.96 (s, 3 H; ESM5 nmlz (relative
nsi t y) 406.2 (M + W, 100). Step E: Preparation of
5- et/hyl | -4- 20
pr yl phenyl) -2, 4-di hydro- [1,2,4]triazol-3-one 10 May
2 0/42928 310 F F-N /_O N QO To a solution
~of 5- [2- (4-Methoxypheny et hyl ] -4-propyﬁ32- (4- trif
| uor onet hyl phenyl ). -2, 4-gijydro- ) ddi-1azol -3 -one (1.52 g, 3.75
mol ) in nethylene chl oq;i:e{e? C 5 was added boron tribrom de
(0-75 L) :and allowed to 0 f '

2-(4—{3~[1-(3,4—Dimethylpheny1methy1)-S—oxo-4,5—dihydro—1ﬂ—
[1,2,43triazol-3~yl] -propyl}-phenoxy)-2-methyl-propionic
5 . acid ethyl ester 1—[4—[4-(1—Ethoxy¢arbonyl—lJ
methylethoxy)phenyl]butyryl]-2-(3, 4-dimethylphenylmethyl) -4-
methylsemicarbazide (1.20 g, 2.47 mmol) was dissolved in
ethyl acetate (10 mL). Camphorsulfonic acid (0.64 g, 2.72
- mmol) was added in one portion and the solution was heated

.10 to reflux for 1 h. The solution was cooled to .rt and washed
with sat‘d ag. NaHCO, (2 x 8 mL)} followed by 1N HCl (2 x 8
mL }. The organic phase was dried (MgS0,) and concentrated
to afford the title compoﬁnd as a clear, colorless oil {1.08"
g, 94%). 'H NMR (DMSO-d,) & 7.04 (m, 3 H), 7.03 (s, 1 H),

15 6.93 (4, 1 H, J =2 Hz), 6.68 (&, 2 H, J= 7 Hz), 4.72 (s, 2

- H), 4.13 (g, 2 H,.J= 7 Hz}, 3.08 (s, 3 H), 2.53 (t, 2 H, J
. = 8Hz), 2.47 (¢, 2 H, J = 8 Hz), 1.80 (quint, 2 H, J = 7
“Hz), 1.47 (s, 6 H), 1.14 (t, 3 H, J = 7 Hz); “C NMR (DMSO-
- d,} 8 174.0, 154.1, 147.1, 136.8, 135.9, 135.6, .135.3,

20 130.1, 129.8, 129.4, 125.7, 119.5, 79.2, 61.6, 48.4, 34.1,
27.7, 27.6, 25.7, 25.0, 20.0, 19.7, 14.6; 1IR {(CHC1,) 2941,
1729, 1509, 1238, 1143 cm™; anal. Caled. for C, HNO,: C,
69.65; H, 7.58; N, 9.03. Found: C, 69.25; H, 7.47; N, 8.88.




anbi ent tenpefature. After 2 h, the reaction was quenched wth water and
extracted wth ethyl acetate. The conbined organic Iayerﬁ)mgi gashed with
e produc

wat er ,

brine, dried and evaporated to dryness to yield t t (1.35

g, 92.5%. 10 HNMR (400' Mz, CDC13) 6 8.13 (d, 2 H J = 8.8 Hz), 7.81 (d,
2H, Jwo @/38ssblz) , 7.09 (d, 2 H J =8."4 Hz) , 6.66 (mcTAsh)s2e2s 3. 5 6 (t,

2 H

., 2. 89(m 4H , 1. 58 @y 2H , 0. ~4(m 3 H ESM niz

(relative intensity)~ 392.2 (M+ H%»100) , 390. 1 (M - H% 100) 15 Step F:
Preparati on of 2-Methyl-2-(4-{2-[5-0x0-4-propyl-1- :
(4-trifluoronethyl-phenyl)-4,5-di hydro-1H[1,2,4]triazol-3-

yl | - et hyl) - phenoxy) - propionic acid ethyl ester 10 May 2005 WO 02/ 38553
PCT/USO /42928 311 FF FN-N OO To a mxture of 5- [2-

(4-Hydr oxyphenyl) etqyl
4-di hydro- [ 1, 2, 41
carbonate (0.16 g, 0.%
2- bronoi sobutyrate (8

heated to 750C overni ght.

-4-propyl -2- (4- trif luoronethyl phenyl) -2,
hazol -3 -one (0.10 g, 0.26 mmol ) and cesi um
unoI) 5in anhydrous DNF (2.5 nL) was added et hyl

ng, 60.6 OL, 0.42 The reaction m xture was
[ Wore et hyl - utyrate (30.3 DL) was
added and the m xture t rred a 00 overnlght and anbi ent

t enperature over the meeken

2-(4-{3-[1-(3,4-Dimethylphenylmethyl)-5-oxo-4, 5-dihydro-1H~
[1,2,4]triazolh3;y1]-propyl}éphenoxy)-z—methylpropionic acid
2-(4-{3-[1-(3, 4-Dimethylphenylmethyl) -5-oxo-4, 5-dihydro-1H-
[1,2,4}triazbl—3-yl}-propyl}~phenoxy)~2~methylpropionic acid

~ ethyl ester (916 mg, 1.97 mmol) was dissolved in ethanol (10

'mL) and 2N NaOH (3.0 mL, 6.0 mmol) was added in one portion. -

10

15

20

The solution was stirred at room temperature for one hour,
then concentrated to a hazy colorless o0il. This oil was
partitioned between 1N HC1 {10 m,) and ethyl acetate (10
mL)}. The agueous layer was then reextracted with ethyl

acetate (10 mL). Solids precipitated from this solution on

stirring. The slurry was cooled to 0°C, filtered and dried

f;in vacuo at 50 °C overnight to- afford the title compound as

a white solid (695 mg, 80%): mp 145.8 - 149.6 °C; H-NMR
(DMSO-d¢) & 12.98 (s, 1H), 7.05 (ad, 3 H, J = 8.5, 3.0 Hz),
7.00 (s, 1 H), 6.93 (4, 1 H, J=7.5 Hz), 6.73 (4, 2 H, J =
8.5 Hz), 4.73 (s, 2 H), 2.52 (t, 2 H, J = 7.5 Hz), 2.47 (t,
2 H J=7.5Hz), 2.14 (s, 6 H), 1.80 (quint, 2 H, J = 7.5
Hz), 1.46 (s, 6 H); ®C NMR (DMSO-ds, 20°C) & 175.8, 154.1,
154.0, 147.1, 136.8, 135.9, 135.3, 135.2, 130.1, 129.7,

129, 4 125.7, 119.2, 78.9, 48.4, 34.1, 27.7, 27.6, 25.7,
25.1, 20. 0, 18.7; IR (CHC1l;) 2936, 2490, 1730 1658, 1510

- 25

1148 cm™'; Anal. Calcd. for CpsH;NiOs: C, 68. 63; H, 7. -14; N,
9.60. Found: C, 68.23; H, .7.01; N, 9.44.



10 reaction m xture was quenched with water and extracted with ethyl
~acetate. The conbined organic extracts were washed w th figpggyeess |ithium
chl oride solution, water, brine, dried and evaporated. Chronatotron
chromat ogr aphy (gradient of ethyl acetate in hexanes) gave the pure
conpol {@%‘ , 15 70.7 %: 'HNMR (400 MHz, CDCl3) 8 B US98 H), 7.65
(m 2 H), 7210 (m 2 H), 6.8 (M2 H), 423 (m 2 H), 3.53(m 2 H,
3.5 (m-2H, 2283 (m 2H, 1.70(m 2 H), 1.57 (s, 6 H, 1.26 (m 6 H);
ESMS nmlz (relative intensity) 506.1 (M+ H+ 100) . 20 Step G
2- Met hyl - 2- (4-{2-[ 5- oxo0- 4- propyl - | - (4-
trifluoromethyl-phenyl)-4,5-dihydro-1H [1,2, 43triazol-3-yl] -
_ethyll-phenoxy) propionic acid 10 May 2005 WO 02/ 38553 PCT/USC]142928 312
FIF YL rl-k NO IF N~ N | BkamPple 132
2- Met hyl - 2- ( 4- f2 [ S-oxo0-4-propyl-1-(4-trifluoronetbyl -
phenyl)-4,5-di hydro-1B-[1,2,4)triazol -3-yl]-ethyl)-phenoxy)- propionic acid

et hyl ester (94 ng, 0.19 nnal) and a 2N 5 sol ution of sodi um hydroxi de (2. 3’

m.) in ethanol (5 nmL) was hegfed to SOOC for 35 mi n. The sol vent was

evaporated, water added and the sol uti on nade acidic with concentrated
hydrochloric acid (pH 0-1), efitacted with ether. The conbi ned organic
extracts were washed w th wat i

(4~t-Butyl)methylenehydrazinecarboxylic acid, 1,1~
dimethylethyl ester To a solution of t-butyl carbazate
_(5.02 g, 37.9 mmol) in ethyl acetate (15 mL) was added with
10 stirring 4-t-butylbenzaldehyde (6.40 mL, 6.21 g, 37.9 mmol).
Crystallization occurred and the . resulting slurry was
stirred at rt for 15 min. Hexanes (30 mi.) was added and the
slurry was cooled to 0 °C. The slurry was stirred at 0 °C
for 30 min, filtered and rinsed with cold hexanes (20mL),
15 then dried-in vacuo at 40 °C to afford the title compound as
- a solid (9.27 g, 88.3%): mp 173.7 --175.7 °C (dec.); ‘H NMR
{DMSO-dg) & 10.85 (s, 1 H), 7.96 (s, 1 H), 7.63 {s, 1 H},
'7.50 (4, 2°H, J=3 Hz), 7.40 (d, 2 H, J = 3 Hz), 1.45 (s, 9
. JH), 1.25 (s, 9 H); 3 NMR (DMSO-d¢) § 152.7, 143.8, 132.6,
20 127.0, 126.2, 80.0, 39.7, 35.2, 31.7, 28.8; IR (KBr mull)
3361, 3010, 2968, 1514, 1500 cml; A portion was
recrystallized (ethyl acetate) for analysis. .Anal. Calcd.
for CigHzeNy0z: C, 69.53; H, 8.75; N, 10.13. Found: C, 69.20;
.~ H, 8.85; N, 10.09. ‘ ' '
25 '

| N‘NJ?\OJ< . :



10 dried and evaporated to dryness to afford the pure conpound (82ng,
92.3%: 1 HNWMR (400 1AHz, CDC13) 8 8-06 (d, .2 H J = 8. 310|v|ég,,206559 (d, 2
H,J-83Hz)709(d,2H,6.4Hz),6.83 (d, 2 H J=8.3Hz), 3.45t,
2 H J.= Hz), 3.02 (d, 2 H J =7.3 Hz), 2.79 (m (m 2 H,
1.52 (‘%’00’3?-3*3 15 0.87 (t, 3'H J.= 7.8 Hz): ESMB niz FFE/I'%?”V&’*% ntensity)
476.1 (M- H, 50). -The follow né conpounds were made in
substantial .1ly,simlar nmethod: 20 Exanple 134
(4-{2-[5-Oxo-4-propyl -I-(4-trifluoronethyl-phenyl)-4,5-

di- hydro-1H[112,4]triazol -3-yl|-ethyl|-phenoxy)-acetic acid IF
IFINl 1.\ -AO O IRNMR (400 Mz, CDClj) 8 8.0B (d, 2 H J =8.3 Hz), 7
(d, 252 H J =8.3Hz), 7.12 (d, 2 H J 8.8 Hz), 6.82 (d, 2 H, 8 Hz),
4.60 (s, PH 3.48 (t, 2 H 17.4 H), 3.03 (d, 2 10 May 2005 WD 02/ 38553
PCTI USCH+ 42B@8y1Bé8z ¥l ) BydrdzidetlybaxyBic (bscid, HL, d- alﬁei:lﬁirléthf@ (m H)

2
0. 88 (L¢ S % alvelnte % (M+ W 8
0 - eehtef "t Egldiflama e lhh thER B AP SIS i FRPs R,
|u§ror@tihyqilmethylethyl ester (7.05 g, 25.5 mmol) and 5 % Pt/C
{5.01g) were slurried in THF (70 mL) and hydrogenated at 50
psig at rt for 3 hr. The slurry was then filtered through

NNO
- 60

~\
HZ
8.

celite to remove the catalyst and concentrated in wvacuo at

50 °C to afford the title compound as a clear oil (6.79 g,
10 95.6%): 'H NMR (DMSO-dg, 60°C) & 7.30 (m, 2 H), 7.23 (m, 2

H), 4.44 (s, 1 H), 3.82 (s, 1 H), 1.38 (s, 9 H), 1.27 (=, 9

"H): C NMR (DMSO-de) & 157.1, 149.8, 136.3, 128.9, 125.5,

78.9, 54.7, 34.8, 31.9, 28.9; IR (CHCl;) 3008, 2967, 2869,

1712 em™; 2Znal. Calcd. for CigHzeNz0.: C, 69.03; H, 9.41; N,
15" 10.06. Found: C, 68.83; H, 9.21; N, 9.98..

_ 2- {Methyl aminocrarbonyl )~2-(4~t-butylphenylmethyl)hydrazine
_ ;_20 carboxylic acid, 1,1'-dimethy1ethyl ester (4-t-Butylbenzyl)
' hydrazinecarboxilic acid, 1,l-dimethylethyl ester (2.54 g,
2.12 mmol) was dissolved in isopropanol (25 mL). Methyl
‘isocyanate (0. 83 o, 14, 11 mmol) was added in one portion via
. syringe and the solution was allowed to stir at rt for 1 h.
25 The solution_'was,conc_entrated to afford the title compound
' - as a waxy white solid (3.22 g of 89% potency material by !H-
- NMR, 2.87g, 93.7%): mp 124.1 - 128.6 °C; ‘H NMR (DMSO-ds,
1 60°C) 8 8.54 (br s, 1 H), 7.30 (d, 2 H, J = 2 Hz), 7.16 (4,
2 H, J=2Hz), 6.28 (s, 1 H), 4.48 (s, 2 H), 2.59 (4, 3 H,



pbenyl)-4;5-di hydro-1H[1,2,4]triazol -3-yll-propyl)- phenoxy)-propionic
acid 0 0 F F 10 "HNWR (400 MHz, CDC13) 8 8.12 (d, 2 H Jio0-faf2btlss 7.80 (d,
2 H J=8281Hz), 7.12 (d, 2 H J =8.31 H), 6.74 (d, 2 H 8.8 Hz), 3.56
(m 2H, 2264 (m 4H, .96 (m 2H, 1.0 (m 2H , 1 - 45 (s, 6 H ,
0.85 @oozdskk3s J = 7.33.Hz); ESMS nllz 492.15 (M + H*) pCc/BsdEwayrpl e 136
(4-(2-[S-Oxo-4-propyl -1 -(4-trifl um2ronet hyl - phenyl)-4, 5-
di hydro-1H[1,2,4]triazol-3-yll-propyll-phenoxy)-acetic acid 0 F~_ ~7\\ 0
FFO26 "HNWR (4 0 0 Mz, 13) 8 8. 12 (d, 2. H J 8. 8 Hz) , 7. 8 0 (d,
2 H J=828H), 7.14 (d H J =8.31 Hz), 6.82 (d," 2 H 8.32 Hz),
4.60 (s, 2 H, 3.56 (t, 2 H, 7.33 Hz), 2.64 (m'4 H, 1.96 (m 2 H),
1.60 (m 2 H, 0.85 (t, 3 H 7.34 Hz); ESMS nlz 464.14 (M + H+). 25 10
May 2005 WO 02/38553 314 P S01142928 Exanple 137
(4-{2-(4-[2-(2-Fluoro-phenyl)-ethyl]-5-axo-I|-(4- :
trifIuororrethyl-phenyl)-4,5-c|illdylg_rlo-lI—|-[1,2,4]triazQI-3-yII-
et hyl ) - phenoxy) - aceti c acidQF(F s O '

' /NH —5-0

J = 2 Hz), 1.31 (s, 9 H), 1.26 (s, 9 H); C MMR (DMSO-ds,
60°C) & 159.1, 155.0, 149.9, 135.5, 128.9, 125.5, 80.1,
50.9, 34.8, 31.9, 28.7, 27.7; IR (CHC1l;) 3005, 2968, 2938,
1666 cm™. A portion of this material was recrystallized

5 (toluene} for analysis. anal. Calecd. for (CigHasN30:: C,
64.45; H, 8.71; N, 12.53. Found: C, 63.91; H, 8.51; N,
12.44. o
N-Methyl-1-(4-t-butylphenylmethyl)hydrazine © carboxamide

10 methanesulfonate 3- (Methylaminocarbonyl)~-2-(4-t-
butylphenylmethyl)hydrazine carboxylic acid, 1,1-

imethylethyl ester (2.56 g, 7.90 mmol) was dissolved in

dichloromethane (25 mL). Methanesulfonic acid (641 pL, 9.88

mmol) was added in one portion and the solution was stirred

15 at rt overnight. The resulting slurry was cooled to 0 °C,

filtered; and the solids rinsed with cold dichloromethane.

" The solids were dried in vacuo at 40 °C to affdrd_ the title

compound as a white solid (2.10 g, 80.1%) : mp'-96.8 - 97.4

°c; 'H NMR (DMSO-d¢) & 9.7 (br s, 3 H), 7.5 (br s, .1 H),

.20 - 7.39 (&, 2 H, J=3 Hz), 7.20 (4, 2 H, J = 3 Hz), 4.65 (s, 2

H), 2.67 (s, 3 H), 2.35 (s, 3 H), 1.26 (s, 9 H); Bc M™R

(DMSo-dg) & 158.2, 151.1, 132.7, 128.4, 126.1, 52.6, 40.4,

34.9, 31.3, 27.7; IR (KBr-mull) 2967, 1690, 1550‘, 1188\, 1076

_ "ém”l; Eicact"Mass, Calcd. for -C13H22N30: 236.1763. Found:
25 236.1758. ) |




r~0

0C N~ NN FXO FFHNNR(DI4SOd6 400 MHz): 2.48 2.52

2.75 - 2.79 (m 2H), 2.96 (m 2H), 3.85 (m 2H), 4.44 (s

10 j

=7.82 Hz, 2H), 7.06 - 7.14 (m 4H), 7.24 - 7.-28 10%’2055

8.32 Hz, 2H), 8.10 (d, J 8 32 Hz, 2H); M5 (ES, M2): 027H23F|N30
529. 99 Wathgsss 528. 01( Me- |) Exanpl e 138 15 PCT/US01/42928
2-(4-12-[14-[2-(2-Fl uoro-phenyl)-etéwyl | -5. -oxo-1-(4-
trifluoronethyl-phenyl)-4,5-clihydro-I1H[1,2,4]triazol-3-yll- 1

et hyl ) - phenoxy) - 2- net hyl - propi onic acid 10 May 2005 WO 02/ 385, 53
PCT/USO /42928 3150 OFO ONNN FFFHNW(DVWSOd6, 400 MHz) 1.54
6H) , 2. 62 (t, LT 7.33 Hz, 2H), 2.87" (t, J = 7.34 Hz, 2H) ,

(s,
2H)

10

.20

- 25

3.93 (m
: O
N.
o=( ) g
/N

1-{4-[4-(1-Ethoxycarbonyl-l-methylethoxy)phenyllbutyryl]-2-
(4-t-butylphenyl-methyl) -4-methylsem:_icarbaz ide 4-[4-{1-
Ethoxycarbonyl—1—-methyl-ethoxy)—pher;yl] butyric acid (0.89
g, 3.02 mmol) was dissolved in ethyl acetate (10 mL).
Oxalyl chloride (316 uL, 3.62 mmol) was added to this
solution dropwise in the presence of a catalYtic amount of
N, N~-dimethyl formamide (17 un, 0.24 mmol)r- Completion of
acid chloride formation was verified by HPLC. The solution
was then concentrated to remove excess oxalyl chloride and
then redissolved in ethyl acetate (7 mL). This solution was

then added dropwise to a suspension of N-Methyl-1- (4 t-

. butylphenylmethyl)hydraz:.ne _ carboxamide methanesulfonate

15

(1.02 g,. 3.07 mmol) and pyridine (256 uL, 6.14 mmol) in
ethyl acetate (10 mL) at 0 °C. After stirring at 0 °C for 3
h, an édditional charge of pyridine (256 pL, 6.14 mmol) was

added and the solution was stirred at 0°C for 1 h. The

solution was warmed to rt and washed with 1N HC1 (2 x 10 mL)

and then with 5% aqg. NaHCO; (2 x 10 mL). The organic layer

was dried (MQSO4),, filtered and concentrated to an orange

~0il. Column chromatography (Si0;, ethyl acetate) afforded

. the title compound as a clear oil (1.06 g, 68%): H NMR

(DMSO~ds, 60°C) & 9.50 (s, 1 H), 7.29 (&, 2 H, J = 8 Hz),
7.16 (4, 2 H, J =8 Hz), 7.01 (&, 2 H, J =8 Hz), 6.71 (d, 2

(m 2H ,
78 (d,
80 (d, J
4:

3.05 (m



5 2H , 6.82 (d, J =832 Hz, 2H , 7.15 - 7.23 (m 4H), 7.33 7.37 (m 2H)

, 7.89 (d, J =8.32 Hz, 2H) , 8.18 (d, J = 8.31 Hz, 2H);10\M#ay BSOS

M Z) : C2OH27F4AN304' 558. 05( M++1), 556.07(M-1). Exanple 139 10 (4-f3- [4-
[2- (%¥drbysyses phenyl) -ethyl) -5-oxo-1- (4- _ PCT/US01/42928
trifluoronethyl-phenyl)-4,5-di hydnes | H[1,2,4]triazol-3-yl]-
propyl) - phenoxy)-acetic acid 0" 0 -4 0 FNN ONFF F HNW(DVWOU.,
400 MHz) : 5 1.76 1.80 (m 2H) , .2.23 (t, LT 7.82 Hz,- 2H), 2.51 (t, J 7.34
Hz, ZFD : 2 97 (t, LT 6.85 10 May 2005 W 021385 53'PCT/USC1/42928 316

Hz, 4. 61.(s : 8. 80 Hz,
oH) 7 07' ;}‘7(1’3 (‘?11267 rﬁb’f 5/ i% 7%-58 ((i'?]r ?H)2 H? 48((35(0(%\]‘}- 8. 80
Hz, 2H) 7, #:)10 { 58 J(&, 83 82 B = 2Hlizy, M5 14 Ep, M2y, - 28HE5R4N304: 544. 24
(M++1) 542.21(M+-1) 5 Exanple 140.
2- (4- 230074-(t2- @214 udro- Bh@ﬁyn) étmﬁjcquxmm |2'4-0 = 7 Hz), 1.48
triflyqQro I- hepyl 4 |+ 4 trlazol 1] -13 :
propyH%—pﬁgnoxy)EZEEEé%yl 15a0|d %% % =7 %ﬁ% ¢
5 (DMSO-dg) & 174.0, 172 0, 158.'7, 153.8, 14%9.9, 135.9, 129.7,
128.7, 125.6, 11l9.5, 79.2, 61.6, 50.-8, 34.8, 34.4, 33.4,
- 31.8, 27.7, 27.1, 25.7, 14.6.; IR (CHCls) 3009, 2966, 1671,
1509, 1211 cm™; Anal. Calcd. for CpoHuNsOs: 'C, 68.08; H,

8.08; N, 8.21. Found: C, 67.70; H, 7.86; N, 8.11.

O

N—n O%J\OEt
10
- 2-(4-{3~[1-(4-t-Butylphenyimethyl)-4~-methyl-5-ox0-4, 5~
dihydro-lli-: [1,2,4]triazol-3-yl]-propyl)}-phenoxy)-2-methyl-
propionic acid ethyl ester 1-[4-[4-(l-Ethoxycarbonyl-1-
15 _ methylethoxy)phenyl]butyryl} -2~ (4-t-butyl phenylmethyl) -4-.
---‘methylsemica'rbazide (0.593 g," 1.82 mmol) was dissolved in
ethyl acetate (10 mL). Camphorsulfonic acid (0.46 g, 1.98
mmol) was added in one portion and the solution was heated
. to réf_lux and stirred for 1 h. The solution was cooled to
20, rt and washed with sat‘d ag. NaHCO; (2 x 8 mL), 1IN HC1 (2 x
| 8 mlL) and sat;'d ag. NaCl {8 mL}. The organic phaée was
dried {MgS04) , filtered and concentrated to afford thé title
rcompcund as .clear, colorless oil (0..84 g, 93.6%): 'H NMR
. (DMSO-dg) 8 7.30 (4, 2 H, J = 8 Hz), 7.15 (d, 2 H, J = 8
25 ‘Hz), 7.05 (4, 2 H, J= 8 Hz), 6.68 (d, 2 H, J = 8 Hz), 4.77
{s, 2H), 4.13 (q, 2 H, J= 7 Hz), 3.69 (s, 3 H), 2.53 (t, 2
H, J=8Hz), 2.47 (t, 2 H, J =8 Hz), 1.81 (quint, 2 H, J =



570. 30( M+ 1) .

Exanple 141 20

305

~0 NCOI'J, N NFF F HNW (DVSOd., 400 Mz): 1.46 (s,

>
, 1.78 (m 2H), 2.24 (t, T-~7. 83 Hz, 2H 1 2.5 1 (49mhy30d582 He,
,2.97 15 (t, J = 6.36 Hz, 2H), 3.83 (t, J = 6.80 Hz, 2H), 6.74 (d, | =
32 Hz, 2H), 7.05 - 7.11 (m 4H), 7.24 (m 2H), 7.79 (d, J = 8.80 Hz,
Hy, swib2(e553) = 8.32 Hzl 2H); MS (ES, i z): C30H29F4RBOAISOETR220( Mr+l ),

2-m --tbyl -4-(2-ES-ox0-4, -propyl -I-(4-trifluoromet'hyl-phenyl)-

405-di hydro-1H 11, 2, 4] triazol -3-yl | -ethyl)-phenoky)acetic

WD 02/ 38553 PCTI USO /42928 317

FF FNNO

N-~ro O

acid 10 May 2005

- 10

' 15L:propionic écid ethyl ester (0.69 g, 1.39 mmol) was‘dissolved

20

25

- mL)

7 Hz), 1.47 (s, 6 H), 1.22 9 H),
Hz}; C NMR (DMSO-dg) & 174.0, 154.1,
135.6, 135.0, 129.8, 128.0, 125.9, 119.5,
34.9, 34.1, 31.8, 27.7, 27.6, 25.7, 25.1,
2967, 1695, 1509, 1475, 1232 cml;
C2sHaoN30,: C, 70.56.; H, 7.96; N, 8.51.
7.85; N, 8.43.

(s, 1.14 (£, 3 H, J =7
153.8, 150.4, 147.1,
79.2, 61.6, 48.3,
14.6; IR (CHClj)
Anal. Calcd.

Found: C, 70.28; H,

for

2-{(4-{3-[1-(4-t-Butylbenzyl)-4-methyl-5-oxc-4,5-dihydro-1H~
[1,2,4]triazol-3-yl]-propyl}-phenoxy)-2-methyl-propionic

acid 2-(4-{3-[1- {4-t-Butylbenzyl)-4-methyl-5-0xo-4,5-

dihydro-1H-[1,2,4]triazol-3-yl]-propyl}-phenoxy)-2-methyl-

in. ethanol (4 mi), 1 N NaOH (4.75 ml;) was added in one

- portion and the solution was stirred at ambient temperature

overnight. The solution was concentrated to a  hazy,

colorless oil. This oil was partitioned between 1IN HC1 (5
and ethyl acetate (5 mL}. The agueous layer was then

reextracted with ethyl acetate (5 mL) and the organic ‘layers

7 combined, dried (MgS0,}, filtered and coﬂcentrate& in wvacuo
~at 50 °C to afford the title compound as a clear oil (0.56
. g, 86 %): H NMR (DMSO-d¢) & 12.9 (br s, 1 H), 7.31 (d, 2 H,

J =6 Hz), 7.14 (4, 2 H, J =8 Hz), 7.05 (4, 2 H, J = 7 Hz),

6.73 (d, 2 H, J = 2 Hz), 4.77 (s, 2 H), 3.09 (s, 3 H), 2.53



Step A Preparatlon of (2 | odo- 4-t 2- [5 0X0- 4- propyI-I-(4-
~trifluoronethyl -phenyl)-4,5-di hydro-1H[1,2,4]triazol-3- yid Mab 2008 Y1)
-phenoxy) -acetic acid ethyl ester FF F NN N 0, COJ9 01 A mxture

of (4-Wwéd2Rs%0-4-propyl-1-(4-trifluoronethyl- 10 phen ? ydro-| H
[1,2,41triazol-3-yl] -ethyl)- phengxy)acetic acid et hylll(%é"g?%qm ﬁ’go ng, 0.38

nmmol ), 1odine (105 ng, 0.42 mmol ), silver sulfate (131 ng, 0.42 mol) and
10 May 2005 WD 02/ 38553 PCT/ US(.142928 318 ethanol were stirred at room
tenperature. After 3.5 h, nore iodine (86 ng) and silver sulfate (106 ng)
were added and stirred for another 0.5 h. The reaction mixture was
quenchell wét B wdt &r Badie) /5 2% acte® W t hTeth§l Hadet dt-81 Tuprigunbi ed

tragt d t b d d t
O oneos (ol SF RV ELE . MBOREL, B T, "R 2048 B e (ol SORB8LS 5% 15
(d, 28 19588.45hz14, A54310S, 115d4)5,, AL z‘d 13% h* ~135 % 41?9,77 18 (m

| H), 667(d IH, J = 8.0 Hz), 10 4.66 (s,
Hz), 34%- ?t 125H9»T 112932Hz)79 -3.0548t3.2 4. 91, —374 4 Hz:}l 82. &27('1 2H J-

7.8 Hn, 5(H, %%L;Q (%;? o 616525? 9583 (tyogs Hopla 7- 6 H2)S

ESMS mlz re atlve |nteh5|
Anal. Caled. for C27H35N304 C, 69 65 H, 7.58; N, 9.02.

- Found: C, 69.30; H, 7.30; N, 8.96.
‘Example 133

10 2-Methyl-2- (4-{2-[5-0x0-4-propyl-1- (4-trifluoromethyl-
prhenyl)-4,5-~ dlhydro 1H-[1,2,4]triazol-3-v1] ethyl}-phenoxy)-—
prop:.t_onlc acid

POCn Ot

15_ Step A: Préparation of 3~ (4-Methoxy—phehyl) -N-propyl-

propionamide

‘ O
Q\AN
~ ,
.20 To a solution of 3-(4—methoxyph¢ny’l)'propionic acid (8.@ .
44.4 mmol) » Propylamine hydrochloride (4.24 g, 44.4 mmol),
4—d:_L_methylaminopyridine (0.65 g, 5.33 mmol) and
'_-triethylaminé (6.9 mL, 48.96 mmol) in methylene éhlo_ride (70

mL) was added 1-{(3- dlmethylamlno}propyl] 3—
-~ 25 ethylcarbodiimide hydrochloride (10. 21 g, 53.28 mmol) The



100). 15 Step B: Preparation of 2-nethyl-4-(2-[5-o0xo0-4- propyI-I-(4-
~trifluoronethyl -phenyl)-4,5-di hydro-1H[1,2,4]tria:zol - 3- ¥ May 2005
et hyl | - phenox-y)acetic acid ethyl ester FF FNNO NO 20 0 A m xture
of 2- |odo 4-12-[ 5- oxo-4-propyl -1-(4-
trifl uBPIEEPI - phenyl ) - 4, 5-di hydr @1 H (1,2, 4]triazol - -BCYPPOARRY | )
phenoxy) acetic acid (182 ny, 0.3 nmol ) , r~ethy|boron|c 10 May 2005 WO
02/ 38553 PCT/ USO /42928 319 aC|d (53..9 ng, 0.9 nmol) and cesium fluoride
(136.7 ng, 0.9 nmol) in dioxane (3 nL) was degassed and filled with
nitrogen for three tines, then
[1, 1 bF§P§Fé9ﬁeW&K§H§§pHﬁﬁo§$b¥¥©@eﬂ@?nmtﬂhbr@baambmwmmdII) 5 conplex with

di chl ogg 1 I d ang gaction

m xt ure &gggﬁggf%dfﬁgléggepy%dgiPutgﬁg %Eactlon TUre %as Fttered

througmheemhkeuaadwaevapehaﬁedltﬁwBmhhp@roaﬁlogiapaal@n =l seaigal (gradi ent
acetate in hexanes) vyielded the ure conpound (73 ng, 10 49.3%:

'HNIVR F‘ﬁ%"ﬁ?ﬁ?ﬁ - CB@ESY - sPEing griedy ‘Baﬁow'ilon oBethe, 2 H J = 8.8

Hz)s 7s8%vesc Fiblded’tnd Buféﬂpﬂo&ﬁct (10.36 g; 95.4%): 'HNMR

(400 MHz, CDCl;) & 7.76 (brs, 1 H), 7.10 (d, 2 H, J = 8.8
Hz), 6.79 (d, 2 H, J = 8.0 Hz), 3.68 (s, 3 H), 2.95 (q, 2 H,
J = 5.6 Hz). 2.71 {(t, 2 H, J = 7.6 Hz), 2.28 (£, 2H, T = 7.2
Hz), 1.34 {(m, 2 H), 0.77 (¢, 3 H, J = 7.2 Hz); ESMS m/z - '
10 (relative intensity) 222.2 (M + H', 100).

Step B: Preparation of 3-(4-Methoxyphenyl)-N-propyl-

propionimidic acid methyl ester

15

N

To'a solution of 3-(4—Methoxy—phenyl)—N—propylupropioﬂamide
~ (3.0 g, 13.57 mmol in methyleme chloride (15 mL) was added
20 trlmethyloxonlum tetrafluoroborate (2.0 g, 13.57 mmol) ‘and
o the reactlon mixture stlrred overnight at ambient
‘ Femperature. HPLC and TLC analysis indicated the presence
of starting material. More trimethyloxonium
tetrafluoroborate_(o.zs g) was added and the reaction
25  mixture was allowea to stir for 2.5 h and quenched with cold
. saturated aqueous potassium carbonate solution. The mixture
was extracted ethyl acetate. The cdmbined organic .extracts

were washed with water, brine, dried and evaporated to




4.25 (m 2 H , 3.56 (t, 2 H,

66 (d lH J 8.0 Hz), 4.62 (s, 2H),

= 8.0 Hz), 3.02 (t, 2 H.J=84H), 2.83 (t, 2H, J:8,04M bgog.ZQ(s, 3i
H, 1.7 (m 2H), 129(t315HJ:68Hz),0.95(t Hz);
ESNS- £lative |ntenS|ty) 492.2 (M + H+, 75). St I aratlon of
2- met hru/ OZI&%QJ[S 0X0- 4- pr opyl - (33 E&l&m Ha5H i
trlfluororrethyl phenyl) -4, 5-di hydro |H[1,2,4]triazol-3-yl]- 20 :
et hyl ) - phenoxy)acetic acid FF F NN /,L-- 0O NOO 0 10 May 2005 WO

02/38. ~i 3 PCT/ USOl / 42928 320 A mixture of 2-net hyl -4- (2-
5- oxo0- 4-propyl -1 - (4-
trifl udroreshyte mfeign@ tAheb sdiny dreedude ] 1{D, 0ar |333203%B yiHNMEet hy| )

R (T T ol e R RS R S e e e A

mn. Thezsolyerd wi/gs 3.61apey,atedi) Wi 98 a(igleob a{ld 3 he 508 iz on made aci di C |
W th concent rat ed hydrochl oric acid (ét)ﬁ extracted with ether. The

conbi ned’ &r §ani< Bxt rradSs Wer & WBsheld tH“wa% &b briheltdri & ahd

t t f d;of 6 96. 49 'HNI\/R
?Z%EOK& Oﬁ)de w%lgmﬂg&(grfe%&l% lweqaslﬁtfprajo@% (2460 #4, A : |

Step C: Preparation of

N
N _
N
, F
F
T

10

'To a solution of 3—(4—Methokyphenyl)—N—propyl—propionimidic
acid methyl ester (3.0 g, 12.77 mmolf in methylene chloride
(10 mL) was added 4-trifluoromethylphenylhydrazine (2.25 g,
‘15 12.77 mmol) in methylene chloride (10 mL) and the reaction
mixture is stirred overnight at 45°C. HPLC and TLC analysis
: revealed the-presence of.considerable starting material.
The reaction mixture was refluxed overnight with no

appreciable change. The reaction solvent was evaporated and

20 replaced with 1,2-dichloroethane (20 mL). The reaction

mixture was stirred at 84°C over 72 hr. The reaction mixture
was quenched with water, extracted.with ethyl acetate. The
conbined organic extracts were washed with water, brine,
dried and evaporated to dryness to afford the crude product
25 (5.3 g) which was carried on to the next step without
, further purlfzcatlon ESMS m/z (relative 1ntens:|.ty) 378 0 (M
- ®, 50). - | :



). 699(5 |H)6 5_4 (m 1 h,

H,J='8.8Hz),760(d,2H,J=8

6.60 (d, 1 H 8.4 Hz), 4.61 (s, 2 H, 3.48 (t, 2 H -J =1BmaP2blzs , 2.98
(t, 2H,J—B 4 Hz) , 2.76 (t, 2 H J =7.2 Hz), 2.21 (s. 3 H, 1.62 (m
2 H, 0.88 3 H 15J =7.6 Hz); ESM5 nmlz (relative intensity) 464.2 (M

+ Ho W02 G‘? 1 (M- H4, 100). The fol | owing corrpoundsPthﬂ)ma&ie in a
substantially siM'Iar met hod: 2030Exanpl e 142
2- Met hyl - 2- (2- net hyl - 4-{2-[ 5- oxo0-4- propyl - | - (4-

trifluoromethyl-phenyl)-4,5-dihydro-11i-[1,2,4]triazot-3-yll-

propyl ) - phenoxy) - propi oni ¢ aC| dF~~N O F 0 V F 0 25 HVAR (400 M—lz
c)d 3Btbi3 ®: 1@I(e@$lar&t|i|)on 686 (M- 2 ot H 2) %596 24 (m 1 H),
6.62(m 3.56 (m__2H), 2.62 10 May 2005~ WD"0213 PCT/ USQOl / 42928

321 (npr@Pmﬂ 2-14 @§1féuﬁyomam®mmnhanw®) -21 46@itmdxdH), 1.45 (s, 6 H),
0.85 (1.3 i H)]Frgtglggﬁné 2 5Q6.3 (M + H+) Exanple 143 2 -Methyl - 2-

(2- net hy!’ - 0X0- 4- propyI-I- (4 5 trif luoromethyl-phenyl) -4,
5-di hydro IH 1, 2, 4 triazol-3 -yl ethyl)-phenoxy)-propionic acid 0O F O
FFO-Vo
F
F
F

NN
| >:0
N
e
To a solution of the crude hydrazine intermediate from step
. C (5.3 g) in anhydrous THF (25 mL) was addéd
carbonyldiimidazole {2.5 g, 15.38 mmﬁl) and the reaction
: mixture ig stirred overnight at ambient tempéfature. The
.10 solvent was evaporated and the residue was purified by flash
chromatography on silica gel (gradient of ethyl aceﬁate in
o hexanes) yielding the title compound {(1.52 g,}. 'HNMR (400
- MHz, CDCl3) 6 8.18 (4, 2 H, J = 8.0 Hz), 7.65 {d; 2&, J =
8.0 Hz), 7.18 (d, 2 H, J = 7.8 Hz), 7.83 (4, 2 H, 8.0 Hz),
15 3.80 (s, 3 H), 3.55 (t, 2 H, J = 8.0 Hz), 3.08 (t, 2 H, J =

8.0 Hz), 2.82 (m, 2 H), 1.65 (m, 2 H), 0.96 (s, 3 H); ESMS
m/z (relative intensity) 406.2 (M + H', 100).

‘" Step E: Preparation of 5-[2-(4-Hydroxyphenyl)ethyl]-4-

20 propyl-2- (4-trifluoromethylphenyl)-2, 4-dihydro-

[1,2,4]triazol-3-one



7.82 (d, 102H J =09
9

HNVR (400 Mz, CDC13) 0 8.13 (d, 2 H, J 8.8 Hz) , =

3 bg) 7.1 (m 1H) 7. 0(m 1K 6 62(m 1H 3,05@[% 2.1
(s, 4 H, 2212 (s, 3H , 1. 59 (m 2 H , 1.46 (s, ag? ,
ESMS nilz 492.3 (M + Exanpl e 144 15 2 - Met hyl - 2- (2 V|nyI 4- {2

:
triazol-3 -yl ethyl)-phenoxy)-prépionic acid 0 F~ NNO F F OA-~0 20
HNVR (400 MHz, CDC13) 0 8.13 (d, 2 H J 8.32 Hz), 7.81 (d, 2 H J =8.8
Hz), 7.51 (d, | H J 2.44 H) , 7.13 (m 1 H , 6.96-(m | H, 6.69 (m
1H, 578 (m IH, 523(m IH, 3.58 (t, 2H J 7.34 Hz), 2.96 (m 4 H),
1.60 (m 2H), 1.46 (s, 256 H , 0. 84 (t, 3gH, J 7.3 Hz) ESM5S mlz 504.03
(M+ H+) 10 May 2005 WO 02/385S3 PCT/ USO /428928 322 Exanple 145 (2 -

H+ I

5- oxo-wope/sgsps - 1- (4 trif luoromethyl-phenyl) -4, 5-detwpdscarbhéis 1, 2, 4
1)
)

| odo-4- f 2 - 5-0x0-4-propyl-1- (4 - trif |uor/Ongthyl-phenyl) -
4,5-di hydro-1H[1,2,4]triazol -3-yl]-ethyll noxy)acetic 5 acid F F F
NN
N—N
! o)
N
O

To a solution of 5-[2- (4-Methoxyphenyl)ethyl}-4-propyl-2-(4-
trifluoromethylphenyl}—2,4~dihydro-[i,2,41triazol—3-one
(1.52 g, 3.75 mmol) in methylene chloride (36 mL) at -78°C
5  was added boron tribromide (0.75 mL) ‘and allowed to warm to
ambient temperature. After 2 h, the reaction was quenched
with water and extracted with ethyl acetate. The combined
organic layers were washed with water, brine, dried and
evaporated to drymness to yield the product (1.35 g, 92.5%).
10 'HNMR (400 MHz, CDCl;) & 8.13 (d, 2 H, J = 8.8 Hz), 7.81 (d,
2H, J = 8.8 Hz), 7.09 (d, 2 H, J = 8.4 Hz), 6.66 (m, 2 H),
3.56 (t, 2 H), 2.89 (m, 4 H), 1.58 (m, 2 H), 0.84 (m, 3 H);
;fESMS m/z (relative intensity) 392.2 (M + H', 100), :390.1 (M
- H*, 100). '
15
Step F: Preparation of 2-Methyl-2-(4-{2-[5-oxo-4-propyl-1-
{(4-trifluoromethyl-phenyl)-4,5-dihydro-18-(1, 2, 4]tr1azol 3-
©oyll- ethy1}~phenoxy)—proplonlc acid- ethyl ester




4 Hz

N O 'HNWR (400 MHz, CDC1l,) D8. 08 (d, 2 H J 8. ) 7. 6 (s, |
7.61 (d, 2 H J8 8H) 7. 11 (d, 1 H. J8. 4 H) 10 6fGafdood H 8
Hz), 4.63 (s, 2 H, 3.51 (t, 2 H J=7.6 H), 3.01(t, 2 H J 7.6 Hz) 2.77
(t, 2 {oodngss§-2 Hz) ., 1.63 (m 2 H), 0.89 (t, 3 A 7perifidy53VB iz
(relative infensity) 576.0 (M + Hi 100), 574.0 (M- H-, 100). Exanple 146
25 (4-f2-[4-[2-(2-Fl uoro-phenyl)-ethylj-5-o0xo-1-(4-
trifluorometh~rl-phenyl)-4,5-dihydro-1H][1,2,4]triazol-3-yl]-

ethyl | --2-nmethyl -i ~henoxy)-acetic acid 10 May 2005 WD 02/38n53

PCT/USO /42928 323 0 OO N NN FFFHNW(DWOd., 400 MHz) 2. 15 (s,
3H , 2 .47 - 2. 51 (m 2H), 2.75 (t, J =%~ 34 Hz, 2H), 2.97 (t, J = 6.36
Hz, 2H), 3.85 (t, J = 6.36 Hz, 2H), 4.63 (s , 6.70 (d, J = 8.32 5 Hz,

IH), 6.91 - 6.96 (m 2H), 7.08 - 7.14 (m
(d, J = 8.31 Hz, 2H), 8.10 (d, J = 8.31
: C28H25F4N304: 544. 01 (M++l) , 542. 05 Exanpl e 147 10
2-(4-f2-(4-[2-(2-FIuoro-phenyl) ethyl]-5-gx8{| - (4-
trifluoromethyl-phenyl)-4,5-di hydro- IFL(&,Z 4] tr

wﬁg\*e"

To a mixture of 5~[2-(4—Hydroxyphenyl)ethyl]—4—propyl—2—(4—
trifluoromethylphenyl)—z,4-dihydro—[1,2,4]triazol—3—one

.24 - 7.29 (m 2H), 7.81
H ; Ms- (ES, Mz)

(0.10 g, 0.26 mmol) and cesium carbonate (0.16 g, 0.49 mmel)
5 in anhydrous DMF {2.5 ml:) was added ethyl 2-bromoisobutyrate
{81.1 mg, 60.6 0OL, 0.42 mmol). The reaction mixture was
heated to 75°C overnight. More ethyl 2-bromoiscbutyrate
1 (30.3 OL) was added and the mixture was stirred at 110°C
overnight and ambient temperature over the weekend. The
10 reaction mixture was quenched with water and extracted with
‘ ethyl acetate. The combined organic extracts were washed
with 5% agueous lithium chloride solution, water, brine,
f'dried'and:evaporated. Chromatotron chromatography (gradient
of ethyl acetate in hexanes) gave the pure compound {94 mg,
15 70.7 %): 'HNMR (400 MHz, CDC13) 8 8.14 (m, 2 H), 7.65 (m, 2
. H,), 7.10 (m, 2 H), 6.80 (m, 2 H), 4.23 (m, 2 H), 3.53 (m, 2
H), 3.05 (m, 2 H), 2.83 (m, 2 H), 1.70 (m, 2 H), 1.57 (s, 6
‘H), 1.26 (m, 6 H); ESMS m/z (relative intensity) 506.1 (M +
. H', 100). o ‘
20 | |
. Step G: 2-Methyl-2- (4-{2-[5-0x0-4-propyl-1- (4-
_ trlfluoromethyl-phenyl) -4,5-dihydro-1H- (1, 2 d]trlazol 3-y1}—
ethyl}-phenoxy)-proplonlc acid




I azol - 3- yII-et hyI) 2- met hyI phenoxy) - 2- net hyl -propionic acid 0 FO 0 O0Y

" NNN F 15 F F HNW (DVBO-d6, 400 MHz) 1.46 (s, 6H), 2.{@Ma§2085),. 2.50

252(m2H) 2.74 (t, J 7.83 Hz, 2H) , 2.96 (t, LT =6.85 Hz, 2H), 3.84
t, j.6.85 Hz, 2H) , 6-59 (d, J 7.83 Hz, 10 May 2005 WO 02/38553

(

PCT/ ugtﬁ’f’%%’z’s 324 1H) 6. 88 (d, ] 8.31 Hz, IH) , 6. RS 7 10
7.12 (m 2H) , 7.25 - 7.29 (m 2 , 7 .81 (d, J = 8.30 Hz, 2H), 8.10 (d,
J =8.30 Hz, 2H M5 (ES, M 2) . C30H29F4NB04: 571. 97 (Me+1) , 57 0. 00
(Mt-1) 5 Exanple 148 (4-13-[4-[2-(2-Fluoro-phenyl)-ethyll-5-o0oxo-1-(4- tri
f luoronethyl-phenyl) -4 -,5 -dihydro-IH 1, 2, 4 triazol-3 -yl

propyl = ZF net h I-phenoxy) acetlc acid 10 O 0 Z\ A-rlzl~-0 FON N

/\ 'O_
F o .
o \__\\ 0
2-Methyl-2~ (4-{2-[5-0xo~-4-propyl-1-{4-trifluoromethyl-
phenyl}—4,5—dihydro-lH~[1,2,4]triazol~3“y1]—ethyl}aphenoxy)-
| propionic acid ethyl ester (94 mg, 0.19 mmol) and a 2N
5 solution of sodium hydroxide (2.3 mL) in ethanol (5 mL) was
' heated to 80°C for 35 min. The solvent was evaporated, -
water added and the solution made acidic with concentrated
hydrochloric acid (pH 0-1), extracted with ether. The
combined organic ektracts were washed with water, brine,
10 drled and evaporated to drymess to afford the pure compound
(82mg, 92.3%): HNMR (400 MHz, CDCl;) & 8.06 (d, .2 H, J = 8.3
Hz)y, 7.5% (d, 2 H, J = 8.3 Hz), 7.09 (4, 2 H, 6.4 Hz), 6.83
(d, 2 H, J = 8.3 Hz), 3.45 (t, 2 H, J=7.4 Hz), 3.02 (4, 2
© H, J=7.3 Hz), 2.79 (m, 2 H), 1.60 (m, 2 H), 1.52 (s, 6 H),
"15 0.87 (t, 3 H, J = 7.8 Hz); ESMS m/z (relative intensity)
 476.1 (M - HY, 50).

.;The following compounds were made in substantially similar
method: | -

20 . Example 134

‘ (4-{2-[5-Ox0~4~propyl-1- (4-trifiluoromethyl-phenyl)-4,5-

dihydro-1H-[1,2,4]triazol-3-yl]}-ethyl}-phenoxy)-acetic acid
OOl

: P \_\ . 0

‘UHNMR (400 MHz, CDCls;) & 8.08 (d, 2 H, J = 8.3 Hz), 7.60 (d,

25 2 H J=8.3Hz), 7.12 (4, 2 H, J = 8.8 Hz), 6.82 (d, 2 H,
. 8.8 Hz), 4.60 (s, 2 H) 3.48 (t, 2 H, J = 7.4 Hz), 3.03 (4, 2



DVSO-d., 400 MHz). 5 1.76 - 1.80 (m 2H) 2.15 (s, 3H)

gF F F H NMR ( ,
2.23 (t, j 7.82 Hz, 2H) , 2.45 - 2.48 (m: 2H) , 2.96 (tmmagzggg 2H)
, 3.83 (t, J =6.85 Hz, 2H) , 4.63 Cs, 15 2H) , 6. 7 2 Hz, 1H)
, 6. OWDoY:ssx) 7 83 Hz, 1H) , 6.95 (s, IH , 7.07 - 7,,(1;;3,0@5@”235@ , 7.22
(m 2H) , 7.80id, J 8.80 Hz, 2H)3138.10 (d, J = 8.32 Hz, M5 (ES, M 2)
. C2OH27F4N304: 558.23 (Me+l) , 556.23 (M-1) . ~20 Exarrple 149

2-(4-{3-[4-[2-(2-Fl uoro-phenyl)-ethyll-5-oxo-I-(4-
trifluoromethyl-phenyl)-4,5-dihydro-1H[1,2, 4]tr|azol-3-3él]- 2005 VO
Dr9SL b IS G IOz (Bt ) by OB oL, RO 2510 Me005 WO
00 Mz .88 (4,63(H, GH= L. 736;-1'28)]2, gzkﬂg;ﬁ)/zz%ﬂ%el%tﬂ\;e(fmtéqﬁ%? 23 (t3 %133=
7 o H§5@2§5(g¢ ﬁzﬂ4g t036 60 (d, J = 8.31 Hz, iH) 6.86 (dd, J1 = 8 31 Hz,
2 1.96 Hz, | H), 696(d J:E:J:aﬁﬁ%%zu%'") 7.07 - 7.11 (m 2H), 7.21 -

26 (m 2H), 7.79 (d, J 8.80 Hz
5 2»Methy1-2—(4-{2—[5—oxo ~4-propyl-1-(4-trifluoromethyl-

J
7.
‘phenyl)r4,S-dihydro—lﬁ-[1,2,4]triazol-B-yl]-propyl}—

rhenoxy) -propionic acid

)
NWN/\/ , ,
, N
F%’O' >L4
F _ _ @) O

10 'HNMR (400 MHz, CDCly) § 8.12 (d, 2 H, J = 8.8 Hz), 7.80 (4,
2 H, J=8.81Hz), 7.12 (d, 2 H, J = 8.31 Hz), 6.74 (4, 2 H,
8.8 Hz), 3.56 (m, 2 H), 2.64 (m, 4 H), 1.96 {ﬁ, 2 H), 1.60
~{m, 2H), 1.45 (s, 6 H), 0.85 (t, 3 H, J = 7.33 .Hz);: ESMS m/z -
492.15 (M + H'). ' |

15 | , Example 136 _

{(4-{2~ [5 Oxo—é-propyl 1-{4-trifluoromethyl-phenyl)-4,5-

dihydro- 1H~[1,2,4]tr1azol-3-y1]—propyl}-phenoxy)—acetlc acid

20 'HNMR (400 MHz, CDCl;) & 8.12 (d, 2.H, J = 8.8 Hz), 7.80 (4,
. 2 H, J=8.8Hz), 7.14 (4, 2 H, J = 8.31 Hz), 6.82 (4, 2 H,
8.32 Hz), 4.60 (s, 2 H), 3.56 (t, 2 H, J = 7.33 Hz), 2.64

“{m, 4 H), 1.96 (m, 2 H), 1.60 {m, 2 H), 0.85 (t, 3 H, J =

' 7.34'Hz); ESMS m/z 464.14 (M + H').
25

'Tl'n



8 - 10 (d,”J =8 80 Hz, 2H) ; M5 (ES, MZ) C31H31F4N304: 586.2 (M++l) |,
584.2 (W1) 10 Exanple 150 0 Z 0,4 H 15 Preparation ofﬂfghymﬁyg

Pol yxaorph Title compound (5.75 g) is conbined with ethyl acefate (30 i)
, and heated to ref lux as a slurry. Additional ethyl acetate (19 nL). is
added wod2/sgssat i on at reflux is obtained. 20 The sol ut potvuissi/©ezd ed (and
crystallization occurs. The slurBis cooled to 01 'C and held at that
tenmperature for 1 10 May 2005 WO 02138553 PCT/ USQO /42928 326 hr, then
filtered and the filter cak e rinsed with cold ethyl -acetate. The crystals
obtained are dried in vacuo at 60 OC overnight to afford the title
conpound as the desired form #%d%ﬁié rh: 5.45 g, 94.5% np: 129.4-130.3
OC. 5 Forml1V Angle d value Intensrty -Theta O Angstrom 6-863 12.87 4.7

7. 933 1(4-135- Pb- [2- (B-PloKko-68% kil P-e By V165604371145 15-023 5-893 1.2
triflucromethyl-phenyl)-4,5-dihydro-1H~-{1,2,4]triazol-3-yl]-
ethyl}-~phenoxy)-acetic acid

5 :

O

F’(E | OF,QO
' OYN/\’/FOT
. | N-p

F
E

“H NMR (DMSO-d, 400 MHz): 8 2.48 — 2.52 (m, 2H), 2.75 — 2.79
(m, 2H), 2.96 (m, 2H), 3:85 (m, 2H), 4.44 (s, 2H), 6.78 (d,

100 J = 7.82 Hz, 2H), 7.06 - 7.14 (m, 4H), 7.24 - 7:28 (m, 2H),
7.80 {d, J = 8.32 Hz, 2H), 8.10 (4, J = 8.32 Hz, 2H); MS
(ES, m/z) :CyHzFaN3Os: 529.99(M'+1), 528.01(M-1).

. | Example 138
15 2-(4-{2- ‘[-4— [2— (2-Fluoro-phenyl) —ethyll] -5-0x0-1~ (:4-
. trifluoromethyl-phenyl) -4, 5-dihydro—-11;[-1* {1,2,4)triazol-3-v1]-
- ethyl}-phenoxy) -2-methy1-—propionic acid |



15.97 5.545 33.9 16.669 5.314 4.3 17.005 5.21 3.1 17.327 5.114 23.1

17.925 4.944 12 19-598 4.526 30.5 20.132 4.407 2 20. 45 Hap3808. 2~
20.164 4.274 100 21.714 4.089 2 21.954 4-045 2.2 22.736 3.908 2.4

24, 055w32afyss4 538 3,625 3 2 24,803 3.587 5.5 2549651451, 26067
3.34 7.4 57 83 3.203 3.4 28 333 3,47 .1.6 28 739 3.104 8 &30 May 2005
WD 02138553 PCTI USOl / 42928 327 29.503 3.025 0.8 30-193 2.9575 4.2  30. 552
2.9236 1.4 30.894 2.8921 0.8 32.905 2.7197 1.1 33.296 2.6887 1 34-198

2.6198 2.7

o)

1H NMR (DMSO-&;, 400 MHz): & 1.54 (s, 6H), 2.62 (t, J = 7.33
Hz, 2H), 2.87 (t, J = 7.34 Hz, 2H), 3.05 (m, 2H), 3.93 (m,

5 2H), 6.82 (d, J = 8.32 Hz, 2H), 7.15 - 7.23 (m, 4H), 7.33 -
- 7.37 {m, 2H), 7.89 (4, J = 8.32 Hz, 2H), 8.18 (d, J = 8.31

Hz, 2H); MS (ES, m/z) :CagHz7FelN304: 558.05(M'+1), 556.07 (M°-1).

Example 139
10 ‘.(4—{3—[4—[2—(2~Fluoro~phenyl)—ethyl]w5-0x0~l—(4~
' trifluoromethyl-phenyl)-4,5-dihydro-1H-{1,2,4]triazol-3-y1l]~
propyl}~§henoxy)—acetic acid

0O
Pty
e’

S —F

15 ) ‘ . F
. , _
H NMR (DMSO-d;, 400 MHz)}: & 1.76 - 1.80 (m, 2H), 2:23 (t, J
= 7.82 Hz, 2H), 2.51 (t, J = 7.34 Hz, 2H), 2.97 (t, J = 6.85



Exanpl e 151 Preparation of O NNO HNJ5 Step A. Prep~ration of CO2Et O
CHO Br' To a Solution of 5-bronp salicylal dehyde (3.15 g0ty 8oosm0l) in
DHF (10 nmL) at roomtenperature was added K2CO3 (5-0 9, 10 36.2 mmol) and
et hyl bronmpacetate .(2.6 nL, 23.4 nmmol). The mixture was stirred at room
t enpeVe@ 4r/@85fbr one hour. The m xture was diluted w tACTUSOIMb28%t her (20
m.) and IN HC1 was added until pH63-4. The organic | ayer was separated and
washed with water and brine. The organic |ayer was dried 15 over MgSO™4 and
t he sol vent renoved under reduced pressure to give the titled conpound.
CIHBrX. (MN 287.11);, Ms:mz (M++ 1) 288.1. Step B: Preparation of 10
ey 2005, W) 025385568 RETLUSQ 42926828, G Mes. 22H>To a.§9! y4i op of MeONa
(prepared from 88 of Na (3.8 mmol) in 10 nL of CPD was added a
sol ut i°onB oF0 tHfe Sﬁlﬂpr A fdduct- B3 i fmnedthhnol - 32 1LY - 26 Kloom?Hbrrper ature.

The m-xlgf € §@Sy = g.8p Hz, 2H), 8.10 (d, J = 8.82 Hz, 2H): M
{ES, m/z):C23H25F4N3O4: 544.24(M++1), 542.21(M+—1).

5
Example 140 . :
2-(4-{3-[4-[2-(2-Fluoro-phenyl)-ethyl]-5-oxc-1-{4-
trifluoromethyl-phenyl) 4 5-dihydro-1H-[1,2,4]ltriazol- 3-yl]—
propyl}-phenoxy) - 2—methy1—proplon1c acid
10

g KO )gro
Bat

F
F

F

'H NMR (DMSO-d;, 400 MHz): & 1.46 (s, 6H), 1.78 (m, 2H),
- 2.24(t, J =7.83 Hz, 2H), 2.51 (t, J = 7.82 Hz, 2H), 2.97
15 (t, J = 6.36 Hz, 2H), 3.83 (t, J = 6.80 Hz, 2H), 6.74 (d, J

= 8.32 Hz, 2H), 7.05 - 7.11 (m, 4H), 7.24 (m, 2H), 7.79% (4,

J = 8.80 Hz, 2H), 8.10 (d, J = 8.32 Hz, 2H); MS (BS,

m/z) :C3oHzoFalN304: 572.20 (M'+1), 570.30(M*-1). |
| ‘ | Example 141 |
20 | -
2-methyl- -4~ {2l[5 ox0—4-propy1 1-(4-trifluoromethyl-phenyl) -

" 4, -dlhydro-lﬂ-tl 2,4]triazol~ 3-y1]-ethyl}—phenoxy)acetlc
acid- .




refluxed for 10 mnutes in a preheated bath at 802C. Then, the reaction

m xture was allowed to cool to roomtenperature and the {4 ja§@ogonpound
precipitate fromthe 'solution as a white solid. The solid was filtered
off and dry under 10 vacuum Cl10H BrO3 (MAN 255.07) Ms:nmfz (W+ 1) 256.
Step CWOOEMAFHtion of NN N ~- 0 15 To a solution ofCrAsepiasaRict
prepared as in Exanple 38, Step D)F11.3 g, 0..0436 nol) in nethyl ethyl
ketone (300 nL), was added 3, 4-di nmet hyl benzyl chloride (16.0 ni, 0.1089
mol) followed by potassium carbonate powder (30.1 g, -0.1382 20 nol). The
resulting mxture was stirred at 80-852C under a drying tube for 48 hours.
The reaction mxture was cooled to roomtenperagure and then partitioned
between ethyl acetate poo nL) and NHACI saturat ey agueous solution (300
m.). The aqueous |ayer was extracted,with ethyl gcetate (200 nlL) and 25

t he conbi ned organi ¢ phase dried over Na2SO4 an iltered. Evaporation of
sol vent gave a crude product, which was purif on a silica gel colum
eluting with 50% et hyl 10 May 2005 WO 02/ 38. CT/ USOl / 42928 329
acetate in hexane to give the titled conpound colorless oil. C23H29N302

(MV379. 51) ; Ms: mz (MA+ 1) =380.2 5 St

| >=o
S eay

Step A: Preparation of (2-Todo-4-{2-[5-oxo-4-propyl-1-{4-
trifluoromethyl-phenyl)-4,5-dihydro-1H-[1,2,4]triazol-3-y1]-

5 ethyl}-phenoxy)-acetic acid ethyl ester

| A ‘mixture “of .(4—{2'—[5-Oxo—'4~propy1-1—.(4—trif1uoromethy1—
10 phenyl)-4,5-dihydro-1H-(1,2, 4]triazol-3-y1]-ethyl}-

;,pﬁénoxy)acetic,acid ethyl ester (180 mg{_0.38 mmol), iodine

(105 mg, ‘0.42 mmol), silver sulfate (131 mg, 0.42 mmol) and



To a solution of the Step C product (16. 0 g, 0. 0421 nol) in 10 ethanol

(400 nL) at roomtenperature, palladium 10% on activatedi gk 96064- 2 Q)
was added. M xture was stirred wunder hydrogen atnosphere (balloon) for 3
hour s \?Bq) BE filtered through a plug of celite. Evaporation of. the

sol vent VJA7& P he titled conpound that was used in Step RET/US0I§293out
further purlflcatlo_n G 6H23N302 (W#v289.38) : MS: miz (Mr + 1) 290.2  Step
E: Preparation of N ~=0 20 To a solution of triphenyl phosphine (8.1 g, 31.0
mmol) and imdazole (2.1 g, 31.0 mmol) in.a 3:1 mxture O Et20-CHICN
(1,60 nL) at 02C under nitrogen atnosphere, iodine, (7.8 g, 31.0 nmol) was
added Qtrhegrmllwwtsbmsrwﬂt btvirgamusemsératiing. Zfieeredubt itng noxd ur e was
war med. auétf roog%&ﬁ\f 05 WO 02/ 38553 330 PCT/ USQ /42928 tenperature and
stirred$ot Then, mixture was cooled to 02C and a sol ution of

the Sty v:progUestE6.( 06 mP0. dePEDLNAA dadd lsam.raaefgﬁs Bl dB3CN (40
m.) was added. Reaction was stirred at ORC for 15 mh and at room5

tenperQa-tEUré f oF180 Irﬁémklém andxthee peasedroenchel SNikB) wéReo mnd The .
ot eo%%( ]%ye co&nﬁ“?lng or ggnl gtcvg Case G:Fh%déS%’%nﬁatzé%ﬁagagE}eﬁqt >§:anes (309
Evapom&ixte)nwaafsma@ verith gasdees,Crbdenpr, oddet edwhith V@.Sawaﬁé@d tQ:n a
| et SRR AR RO, St A RO 19,8 11
400. 2 eptiBh B sPePARU P OTy < 5.4 2y, 7.73 (s, 17H), 7.67 (4,
2 H, J=8.4 Hz), 7.18 (m, 1 H), 6.67 (4, 1H, J = 8.0 Hz),
10 4.66 (s, 2 H), 4.26 (q, 2 H, J = 7.6 Hz), 3.68 (t, 2 H, J =
7.3 Hz), 3.05 (t, 2 H, J = 7.4 Hz), 2.82 (t,' 2H, J = 7.3
Hz), 1.7 {(m, 2H), 1.29 (¢, 3 H, J = 7.6 Hz), 0.96 (t, 3 H, J
= 7.6 Hz); ESMS m/z (relative intensity) 604.2 (M + H',
' 100) . |
15
‘ Step B: Preparation of 2¢methy1—4—{2—[5—oxo-4—pfopyl-l—(4~
trifluoromethyl—phenyl)—4,5—dihydr0wiH-[1,2,4]triazol-3—y1]-
ethyl}-phenoxy)acetic acid ethyl ester:

F
F
F
20
A mixture =~ of 2-iodo-4-{2~[5-0x0~4-propyl-I- (4—

tr1fluoromethyl~pheny1) 4 5~ dlhydro 1H (1,2, 4]tr1azol -3-yl]l-
ethyl}-phenoxy)acetic acid (182 mg, 0.3 mmol), methylboronlc




O NN N 15 To a stirred slurry of zinc.dust (0.968 g, 14.7 rnnol) in
~anhydrous. THP (5 nl) under nitrogen atnosphere at 602C wa8 Maydies

1, 2-di bronoet hane (63 gL, 0.7 mmol ). After 15 minutes 20 of vigorous
stirri NQovIssesslurry was allowed to cool to room tenpacaisganRg
chlorotrimethyls i lane (78 pL, d.B9mmol) was added. M xture was stirred
for .36 mnutes and then a solution of the Step E product (0.98 g, 2.46
mmol) in anhydrous THF (5 nmL) was added dropwi se. M xture was 25 reheated
to 609C and then stirred for 10 mnutes. A solution of the Step B (0.210

g, 0. Bacupl ks BAGIDAP d Qhon 0237000104 B L48Nd, Ll szt ol phosphi ne

(0.025 g, 0.082 mv anhydr ous was ‘a ée& 2

resul | mimﬁ’@ sottut [ dmoﬁ_t@nway{RO(kEL) WGv 82/ 3BEpas RET/ Wod / 4292%a 334 v/ nt ai ned
at 602¢. 1;:%0 en Reactipn was then ¢ooled at room tenperature and poured
onto a1 Rture of ACBEt and 0. 5RFSEC) (40 niyimgFe | ayers

separ ajed1apdst Ae cpBeaQUSHBLABS ereskkaet a4 (20 ni)
The_ conbi ned 5 oreanl 09I %yerg vvrelf\g@m;shed vv?t thBQoﬁ%?X%d%ﬁﬁ??&?d“ ed over

NaZ504 CARBLEF| (et dEviaperarebhane ddl-idnt (Yavega drude Impobljuma,s whi ch
L e a0 | BB 000 0, R, SRR 10
447.54%h, NBremtriphh m:.ic)tuz*e44&a’&—: ﬁBtpeﬁzd Prew@@honceilﬁel\lr Blna
evaporated. Flash chromatography on silica gel(gradient of
ethyl acetate in hexanes) yielded the pure compound (73 mg,
10 49.3%): 'HNMR (400 MHz, CDClz) & 8.16 (d, 2 H, J = B.4 Hz),
7.66 (d, 2 H, J = 8.8 Hz), 7.05 (s, 1 H), 7.00 (m, 1 H),
6.64 (d, 1 H, J = 8.0 Hz), 4.62 (s, 2 H), 4.25 (m, 2 H),
3.56 (t, 2 H, J = 8.0 Hz), 3.02 (t, 2 H, J = 8.4 Hz), 2.83
(t, 2H, J = 8.4 Hz), 2.29 (s, 3 H), 1.7 (m, 2H), 1.29 (t, 3
15 H, J = 6.8 Hz), 0.95 (t, 3 H, J = 7.2 Hz); ESMS- m/z
- (relative intensity) 492.2 (M + H*, 75). |

Step C: Preparation of 2-methyl-4-{2-[5-0ox0o-4- propyl 1-(4-
| trifluoromethyl-phenyl) - 4,5-dihydro-1iH-[1, 2, 4]tr1azol 3- yl]-
20 ethyl)-phenoxy)acetic acid




)--0 N 15 To a solution of Step F product (0.235 g, 0.52.mmol) in THF
(10.5 nL) at roomtenperature a IN solution of LiOH (4.2 tMay4£085nunol)
was added. The mixture was stirred overnight, and then |ayers were
separ aqueous | ayer was washed wth diet hyI et her x 10 m),
and cg‘tgﬁqﬁ”&gozc After the 20 pimas adjusted to 1-2"bY/VaWEHon. of IN
HCl, the aqueous |ayer was extracCted with AcOEt (2 x 20 nL) . The conbi ned
organic layer . was dried over Na2SO41 filtered. and concentrated to
dryness to give the titled conmpound. C2sH27N304 (MW 433.51); Ms: mlz (K+ +
1) 434.2. 25 Exanple 1S2 Preparation of 10 May 2005 WD 02/38553
PCT/ USt) / 42998%t488 0, - hofp 0. 2hmﬁ¢hylsﬁep2ﬁ¢Sﬁmn@aﬁapropybfl CO-Et 2 0
CH 20 e (2.5 nol) in
o 16" ey o RS iA s Rel) £ S ER S PE {B atfe 1 B AT
ethyl)}-phenoxy)acetic ac:Ld ethyl ester (70 mg, 0.14 mmol)

and a 2N solution of sodium hydroxide (1.6 mL)} in ethanol

| 5 (3.3 nmlL) was heated to 75°C for 45 min. The solvent was

| evaporated, water added and the solution made acidic with
concentrated hydrochloric acid (pH 0-1), exitracted with
ether. The combined organic extracts were washed with water,
brine, dried and evapofated to dryness to afford the pure

i0 cqrripound (60 mg, 96.4%): HNMR (400 MHz, CDCl3) & 8.09 (4, 2
H, J = 8.8 Hz), 7.60 (4, 2 H, J = 8.8 Hz), 6.99 (s, 1 H),
6.94 (m, 1 H), 6.60 (d, 1 H, 8.4 Hz), 4.61 (s, 2 H), 3.48
(t, 2. H, .J = 8.0 Hz), 2.98 (¢, 2 H, J = 8.4 Hz), 2.76 {t, 2

. H, J=7.2Hz), 2.21 (s. 3 H), 1.62 (m, 2 H), 0.88 (£, 3 H,

15 J = 7.6 Hz); ESMS m/z (relative intensity) 464.2 (M + H',
40), 462.1 (M - H', 100).

The following compounds were made in a substantially similar

method:
. 20 o . Example 142

2-Methyl-2-{2-methyl-4~{2- {5-oxo-4-propyl-i-(4-~
trifluoromethyl-phenyl)-4,5-dihydro-1H-[1, 2, 4]triazol-3-yl]-
- propyl}-phenoxy) -propionic acid |

.g ?\Q/_Q’)‘_(

HNMR (400 MHz, CDCly) O 8.15 (m, 2 H), 7.80 (m, 2 H), 6.99
(s, 1 H), 6:94 (m, 1 H), 6.62(m, 1 H), 3.56 (m, 2H), 2.62

25



91 10. 4 mmol) . The mixture was stirred for 90 mn allowing the

tenperature to rise.. Then acetone (1 nmL) was added and 100Mag 26065vent was

renoved under vacuum The oil obtained was disolved in CH2C12 (20 nL) and
washed W@ 028883 ne (20 nL) . The layers were separat edPE@RUSEIHAIr gani ¢ one
was dried over Na2SO4 and filteréH. Evaporation of solvent yielded the
titled conpound in pure form~ 15 CH,,Br04- (MN 289.11) ; Msmz (Mr + 1)
290.1. Step B: Preparation of Go Et 0 Cl1 Br To, a solution SOC12 (0.7
m., 10.3 mmol) and Pyridine 3 20 drops) in CH2CI2 (10 M.) at room

' t enper(at,urte Mas zadded s, drRopi,se .@ssakyt i2om)of Step Guproduct {245 g, 8.6
mmol) in 10 May 2005 WO 02138553 333 PCTI USO /42928 CH2C12 (5 nl) The

reacti dF mitxEhr eOnlls KBat adHhi BYEE 75 06+ teh Bl owed to cool  and

washed with a saturated aqueoUsgzy nphét h@s of NaHCO3 (10 nl) . The |ayers

were separated and the aqueous | ayer was extracted with CH2C12 (2xlI O )

The b ZoMgahiés2nwéRempbhyiddsd- 02+ Eo- owerd Na@ drdl(4+4 | t ered. Evaporation
of sol t.,yielded the titl 0, nd, i n _pur m, C11H . 12BrCd 3. (MW
3075 573@?‘? %?ale?wi-&%eaﬁ%‘?:Q%@%*&va%yﬁqwm e Brjc): o-

ethyl}-phenoxy)-propionic acid

8]
P e

N. -
O )\—40
F . oY o .

HNMR (400 MHz, CDC1;) 00 8.13 (d, 2 H, J = 8.8 Hz), 7.82 (4,

100 2 H, = 9.3 Hz), 7.1 (m, 1 H}, 7.0 (m, 1 H), 6.62(m, 1 H},

~3.58 (m, 2H), 2.91 (s, 4 H), 2.12 (s, 3 H), 1.59 (m, 2 H),
1.46 (s, 6 H), 0.85 {(m, 3 H); ESMS m/z 492.3 (M + H')

Example 144
15
2~Methyl-2+- (2-vinyl-4-{2-[5~0x0-4-propyl-1- (4-
trifluoromethyl-phenyl)-4,5-dihydro-1H-(1, 2,4} triazol-3-y1]-
ethyl}-phenoxy)-propionic acid
- Q
B UM~ L8
F : .
F - O\ o
20

HNMR (400 MHz, CDCl;) O 8.13 (d, 2 H, J = 8.32 Hz), 7.81 (4,

"2 H, J=8.8Hz), 7.5L (d, 1 H, J = 2.44 Hz), 7.13 (m, 1 H),

6.96 (m, 1°H), 6.69 (m, 1H), 5.78 (m, 1H), 5.23(m, 1H), 3.58
{t, 2H, J = 7.34 Hz), 2.96 (m, 4 H), 1.60 (m, 2H), 1.46 (s,
25 6 H), 0.84 (t, 3 H, J = 7.3 Hz); ESMS m/z 504.03 (M + H')



To a solution of Step B product (1.83 g, 5.9 nmmol) in N
~nmethyl-2-pyrrolidinone (6 nL) at 02C under N2 atnosphere #aMay2B0&added in
one portion NaH (60% m neral oil, 0.283 g, 7 nmol) The reaction m xture
was- stiyp@fgat room tenperature for a day, then sonme drops of MOH were
added. The m xture was. diluted igi AcOEt (20 ni) and 'f iu%%z B0 )

The | ayers were separated and the organic | ayer was wased mnth HC1 10% 20
(2x20 L), and finally witn Brine (20 nlL). ‘The organic |ayer was dried
over Na2S04 and filtered. Evaporation of solvent vyield the titled
compound. CIOH. 9Br3 (MAN 257.09) ; Meomlz (W+ 1) 257.0. 25 Step D
Preparation of O NN ~~ HO To a solution of the Exanple 38, Step B
product (82.2 g, 0.423 nol) in T-HF (400nm.), was added a sol ution of
propyl isocyanate (Al drich, 47Bxaniple©?4508 nol) in THF (400 nL) 30

dropwi se and the m xture was stirred at roomtenperature for 10 May 2005
WD 02/ B5ER1RAW {380 4429284 - é?%b - _gave the
titled co ound as an off- |téﬁ33hgg% ?Eg?magggﬁggg9?n3§%§gﬁ wi t hout .
f ur t het Spiitimdxanitinl 1 GLoADBNEBE> Y MVl POSEBY) ) -pMEnorkzatbtie 1) = 294. 2
5 gtep &g Preparation of WN A suspension-of the Step D product (124.0 g,
0..423 mal) in a )

—N
)=0
N

_IHNMR (400 MHz, CDC13) O 8.08 (d, 2 H, J = B.4 Hz), 7.69 (s,
» 1 H), 7.61 (4, 2 H, J = 8.8 Hz), 7.11 (d, 1 H, J = 8.4 Hz),
10 6.65 (d, 1 H, 8.0 Hz), 4.63 (s, 2 H), 3.51 (t,‘2 ﬁ, J = 7.6
_ ‘;Iz), 3.01 (¢, 2 H, J = 7.6 Hz), 2.77 {(t, 2 H, JT = 7.2 Hz),
_1.63 (m, 2 H), 0.89 (t, 3 H, J =7.2 Hz); ESMS m/z (relative
intensity) 576.0 (M + H', 100), 574.0 (M - H', 100).
| Example 146
15 (4-{2-[4-[2- (2-Fluoro-phenyl)-ethyl]-5-oxo-1~ (4-

trifluoromethyl-phenyl)-4,5- ~dihydro~1H-{1, 2 4]triazol- 3-y1]—

o ethyl} 2—methyl—phenoxy} ~acetic ac1d



solution of KOH (28.5 g, 0.508 rnol) in water (570 nL) (1.2 10 eq of 5%KCH
- aqueous solution) was heated at 1100C for | hour (as soo1p Raytbes
tenperature is increased, suspension disappear). At that time, TLC showed
no starting materi al renalned and reaction was cooled to roomtenperature.
Then, WOH2HE¥3adj usted to pH=6-7 by addition of | N HCIPGRYSABI283& r act ed
with AcOEt (3x500 nL). The conbi nééf organic layers were dried over Na2SO4,
filtered and evaporated to give the titled conpound as white solid.
C15H21N302 (MW 275.35); MS: mz W.1) = 276.2 20 Step F:, Preparation of WN
O, N _J To a solution of the Step E product (11.5 g, 0.0418 nol) in

nmet hyl ethyl ketone (300 nmli), wmas added 4--nethyl benzyl 25 bromde (11.6
sl um carbon;:t—%5 powder (28.9 g, 0.209

g, 0.0616 nol) followed by p
‘ PC under a drying tube for

nmol ). The resulting m xturegwas
24 hours. The reaction mxturle was cooled t éoon1tenperature and t hed4i
partitioned 10 May 2005 WO 02 O /42928 335 between et hyl
acetate (300 nlL) and NH4Cl st upate us solution (300 nL). The

aqueous | ayer was extracted w{h, hyl acetate (200 nL) and the conbined

organi ¢ phase dried over Na2 and filtered. Evaporation of solvent gave
a 5 crude product, which urified on a silica gel colum eluting with
50% et hyl acetate in heégn give the titled

F F

H NMR (DMSO-d,, 400 MHz): & 2.15 (s, 3H), 2.47 - 2.51 (m,
2H), 2.75 (t, J = 7.34 Hz, 2H), 2.97 (t, J = 6.36 Hz, 2H),
3.85 (t, J = 6.36 Hz, 2H), 4.63 (s, 2H), 6.70 (d, J = 8.32
5 Hz, 1H), 6.91 - 6.96 (m, 2H), 7.08 ~ 7.14 (m, 2H), 7.24 —
. 7.29 (m, 2H), 7.81 (d, J = 8.31 Hz, 2H), 8.10 (d, J = 8.31
‘Hz, 2H); MS.(ES, m/z) :CyeHsF4N30Oy: 544.01(M'+1), 542.05(M'-1).

Exa.‘mple 147 _
10 2-(4-{2-[4-[2-(2-Fluoro-phenyl}-ethyl]-5~oxo~1~{4-
trifluoromethyl-phenyl)-4,5~dihydro-1H-{1,2,4]tr
_iazol—3-y1]—ethyl}—zmmethyl—phenoxy)42-—methy1-propi0nic acid

1. -
- H-NMR (DMSO-dg, 400 MHz): & 1.46 (s, 6H), 2.12 (s, 3H)}, 2.50

- 2.52 {(m, 2H), 2.74 (t, J = 7.83 Hz, 2H), 2.96 {t, J = 6.85
Hz, 2H), 3.84 (t, J = 6.85 Hz, 2H), 6.59 (d, J = 7.83 Hz,



conmpound as colorless oil. 'C23H29N302 (MV= 379. 51) ; Ms: Infz (W+ 1)

~ 380.2 Step G Preparation of WN C) HO To 'a solution of th®a$t28p5F product

(10. 0 g, 0.0263 nol) in 15 ethanol (500 nL) at room tenperature,

pal | adwormp/3863% on activated' carbon (2.6 ¢g) was added.p s stirred

under hydrogen atnosphere (balloonpyfor 3 hours and ther&/ﬁoﬁ%g?\gg t hr ough

a plug of celite. Evaporation of the solvent gave the titled conpound as

white solid that was 20 used in Step H without further purification.

C L6H23N302 (MNV289.38) ; Ms: mlz (M + 1) = 290.2 Step H Preparation of
25.To_a solution of triphenyl phosphine (10.3 g, 39.4 mmol) and

|n1dazd?% (5 gs 953934~T§|H6|§2p 1§)3: 6 -t (e 169 .E7200CH3AMIZ0 May 2005

WO 02/ &855§HPCT1§L§§] L429§§ §362§_I:;003n18)1 aty 023: u%d%r lﬁ t r%%ﬁn at nosphere,

i odi ne (10 39.4 nmmol) was added ‘in small portlons A Vi gor ous
stirrithgto Th@ I"éS‘tl|8l31@ Hixt BHe ; - Méad BESar me'd )atC,figmN;ogaper at ure and

stirr gu,h‘ e was cooled 5 to 02C and a solution of the

Step ?rodu ((33 5%'%0@“% . ina 1:1 mixture of Et20 CH3CN (50 m)

was added Reaction was sti rraﬂ{aﬁpﬂgq&@r 15 min and at room
(4—{3—{4—{2—{2—F1uoro-phenyl)~ethle;5;0xo—l—(4—
trifluoromethyl~phenyl)—4f5-dihydro~lH—{1,2,4]triazol—3—yl]+
propyl}—2-methyl-phenoxy)-acetic acid

q JIQO"‘E

L °

N—R _ '
o‘LﬁiN

F
F

10

F

"H NMR (DMSO-d,, 400 MHz): § 1.76 — 1.80 (m, 2H), 2.15 (s,
| 3H), 2.23 (t, J = 7.82 Hz, 2H), 2.45 - 2.48 (m; 2H), 2.96
-(t, J = 6.36 Hz, 2H), 3.83 (t, J = 6.85 Hz, 2H), 4.63 (s,
15 2H), 6.70 (4, J = 8.32 Hz, 1H), 6.90 (4, J = 7.83 Hz, 1H),
6.95 (s, 1H), 7.07 - 7.12 (m, 2H), 7.22 (m, 2H), 7.80 (d, J
= 8.80 Hz, 2H), 8.10 (d, J = 8.32 Hz, 2H); MS (ES, |
m/z) :CogHaFed30q: 558.23 (M'+1), 556.23 (M'-1).

20 Example 149 .
'2 (4 {3- [4 [2 (2-Fluoro-phenyl) - ethyl] -5-ox0o-~-1~ (4-
trlfluoromethyl—phenyl}—4,5—dlhydro-1H-[1,2,4]triazol—3—yl]-

Jpropyl}~2-methyl-phenoxy)—2—methyl—propionic acid

- 258



tenperature for 1 hour and then poured onto 0.5N HC1 (100 ni) . The

aqueous | ayer- was extracted twice with a 1:1 .10 m'xture ofMaly200hexanes
(200 nL) and the conbined organic phase dried ove r Na2S04 and filtered."
‘Evaporati : on of solvent gave a crude product, which was purified on ~a
si | icaWgdr/3888l um eluting with 50% et hyl acetate in hegameoirasagi ve the -
titled conpound as yellow oil. 153C16H221N30 (M 399.28); Ms: mz (M + 1)
400.2 Step 1. Preparation of °NN 0 )~O -0 N 20 To a stirred -slurry of
zinc dust (0. 411 g, 6.3 nmmol) in anhydrous THF (1.5 nlL) under nitrogen
at nosphere at 602C was added 1, 2-di bronoet hane (27 ttL, 0.31 mmol ). After
15 mnutes of vigorous stirring, the slurry was allowed to cool to room
tenperature and chl orotrj , 0.26 mvl) was 25 added.

M xture was stirred for 3 en solution of the Step H
product (0.42 g, 1.05 nungl) H Pl.S m.) was added dropw se.
M xture was reheated to 609G ang then stirre® for 10 m nutes. A solution
of Step C product (0-285 g, 1.®5wmvol), Pd(dba)2 (0-030 g, 30 0.052 mmol)
and tri-o-tolyl phosphi ne (0. g, 0.105 mmol) in anhydrous THF (2.5 nl)
was added and the resulting “solution maintained at 609c for 2 h. Reaction

was then 10 May 2005 WO 02/ 38 CT/ USO /42928 337 cool ed at room
tenperature and poured onto a 1 i xture of AcOEt and 0.5N HC1 (50 mi).
The | ayers were separated and £
: F
F

. :
H NMR (DMSO-dg, 400 MHz): & 1.46 (s, 6H}), 1.76 -~ 1.80 {(m,

2H), 2.11 (s, 3H), 2.23 (t, J = 7.82 Hz, 2H), 2.45 (£, J =
7.82 Hz, 2H), 2.96 (£, J = 6.36 Hz, 2H), 3.83 (t, J = 6.85 -
5 Hz, 2H), 6.60 (d, J = 8.31 Hz, 1H), 6.86 (dd, J; = 8.31 Hz,
" J2 = 1.96 Hz, 1H), 6.96 (d, J = 1.96 Hz, 1H), 7.07 - 7.11
(m, 2H), 7.21 - 7.26 (m, 2H), 7.79 (d, J = 8.80 Hz, 2H),
'8.10 (4, J = 8.80 Hz, 2H); MS (ES, m/z) :CsHyFals0;:
586.2(M'+1), 584.2(M'-1).

io0
Example 150
A ,
N :
| >:o
W
15 . _ . Preparation of Form IV Polymorph

- Title compound (5.75 g) is combined with ethyl acetate (30

mL) and heated to reflux as a slurry. Additional ethyl
- acetate (19 ml) is added and solution at reflux is obtained.
- 20  The solution is cooled ‘and crystallization occurs. | The
. slurry is cooled to 0 °C and held at that temperatﬁ_re for 1




t he agueous phase was extracted with ethyl acetate (2x20 M.). The comnbi ned
~organic layers were washed with 0.5N HC1 5 (25 nlL), driedi@owmay 288504 and
filtered. Evaporation of soivent gave a crude product, which was purified
on a silica gel colum eluting with 50 %ethyl acetate in hexane to give
the tiYPH#Frpound as colorless oil. C26H31: N304 ( MV BADUSHy42028\VE: nd z ( M+
+ 1) = 450.2. Step a: Preparati of®®f 0 01~ NN, HON F To a solution of
Step | product (0.05 g, 0.11 nmol) in. THF 15 (2.5 nL) at room tenperature
a IN solution of NaOH (2.5 niL, 2.5 mmol) was added. The m xture was
stirred for two days and then |ayers were separated. The aqueous | ayer was

washe W (=) h ( . a cool ed.to.02C. ter,the pH was
aqjus?%ﬁ't%ﬁ%gzg%ﬁ¥%ﬁ§§t?%ﬁ 0 élﬁﬁﬁkﬁf ?%%eaﬁﬁ%%%g 5ﬁtﬁa§%f$mﬁéh¥£tracted
with ARCEtat2. x Toentyystile chitbiined agegahticed ayervaaso datedoover Na2SO4,
5D e o aan e i YRS SelipShid BU°cid RELUPON
Prepar%ﬁ’i%‘ﬁ{ﬁf‘oﬁpbi NES NN 944053 N - 7P eyl 2905~ 130D DF38553 PCT/ USO / 42928
338& Step A Preparation of ‘

Porm IV
Angle d value Intensity %
2-Theta © 2Angstrom %
6.863 12.87 4.7
7.933 11.135 25.7
13.225 6.689 49.9
13.746 6.437 12.5
15.023 5.893 1.2
15.97 5.545 33.9
16.669 5.314 £.3
17.005 5.21 3.
17.327 5.114 23.1
17.925 4.944 12
19.598 4.526 30.5
20.132 4.407 2
20.453 ° ° 4.339 3.2
20.764 4.274 100
21.714 4.08% 2
21.954 4.045 2.2
22.736 . 3.908 2.4
24.055  3.697 32.5
"24.538 - 3.625 3.2
24.803 3.587 .5.5
25.498 3.491 - 5
. 26.667 3.34 7.4
27.83 © 3.203 3.4
28.333 3.147 1.6

:28-739 3.104 - 6.5



COP K CHO Sr To a solution of 5-bronmo salicyl al dehyde (2.6g, 13 mmol) in

DMF (1 0 nL) at roomtenperature was added K2603 (5.5 g, BbMag26@ml ) and

et hyl 2-bronopropionate (2.6 ni, 19'..5 mmol),. The m xture was stirred at

room t &¥pEYHEUWr e for two hours. The solid was filteredoffisandoishe

filtrate was washed with IN HCL (3® nlL) and H20 (10 nmL) . The organic

| ayer was dried over Na2SO4 and filtered. Evaporation of solvent -gave a

10 solid which was suspended in hexane (30 rnL) and filtered vyielding the

~titled compound in pure formC. 12H 13BrA4. (MN  301-14); Ms:mz (M+ 1)
302.2. Step B; Preparation of 15 CO2Et OK OH Br To a solution Step A

product (1.5%4;°%4. 98 mmdi%Sin EtOM®5 M) at 02C was added in one portion

NaBH4 (0. 2063@.195. 47 2&s59m0l) .4 The mixture was stirred for 30 mn

allowing the_tenperature to rise. Then acetone (1 nL) was added and the

sol vent was rémoded undéie?3facuum iFhe oil obtained was disolved in CH2C12,

(20 n-LL) anglo washed wpids,Brine (gq nL). The |ayers were separated and

t he organic 8?%0965 dried over 1Q1¥§y 2005 WD 02/ 38553 PCT/ USO /42928 339

2.7197
33.296 2.6887 1
34-193 2.6198 2.7

Example 151

Preparation of

@] 0 N—N
N | =0
HO /ﬁ
.
' Step A:Preparation of
CO,Et
o .
CHOC
Br-

To a solution of S5-bromo salicylaldehyde (3.15 g, 15.6 mmol)
| in DMF (10 mL) at room temperature was added X.CO; (5.0 g,
:'10‘ 36.2 mmol) and ethyl bromoacetate (2.6 mL, 23.4 mmol). The
mixture was stirred at room temperature for one hour. The
mixture was diluted with diethyl ether (20 mL) and 1N HC1
was added until pH 3-4. The orgétnié layer was separatéd and
| washed with water and brine. The .organic layer was dried
15 -over MgS04 and the solvent removed under reduced pressure‘fo

" give the titled compound. |

CuHnBrOs. (MW: 287.11); MS:m/z (M'+ 1) 288.1.

Step B: Preparation of




Na2SO4 and filtered. Evaporation of solvent yielded the titled conpound in
pure form CIl2F. 1.5Bro4. (MW 303.14); Ms:rn/z (W 1) 304@May30&8 ep C
Preparation of COEt 0 Cl1 Br To a solution SOC12 (0.43 nL, 5.97 nmol) and
Pyridine (2 drops) in CH2Cl12 (5 nlL) at roomtenperature was added
dropvm‘gé 3858t ution of Step B prodyct (1.3 g, 4.38 moF§ TIRYMEEC12 10 (3
m.). The reaction m xture was heaf®d at 509C for 90 nin, then -allowed to
cool and washed with a saturated .  aqueous solution of NaHCO3 (10 nL) . The
| ayers were separated and the aqueous | ayer was extracted with CH2Cl2
(2x1O L), . The organics were joined, dried over Na2SO4 and 15 filtered.

Evaporati on of solvent vyielded Ltled compound in pure form
Cl2H 4BrCl 3. (MW 321.60) ME: I\/PP coNe 321. 0. Step D Preparation of
20 Br JD. ~~02W To a sol utiong C product (1.3 g, 4, mol) in N nethyl-

2-pyrrolidinone (4 mb) at ORC under N2 at nosphere was added in one portion
NaH (60% mineral oil, 0.194 g, 4.85 mol). 25 The reactlon mxture was

Stirrerbad gaiomi@INer AM&0a f Opr@pafidd, firBﬁnss@Oﬂs gEORS yere

e T W90 S s Rl 15 o B ™

in nethanol (1 mL} at room temperature. The mixture was
refluxed for 10 minutes in a preheated bath at 80°C. Then,
the reaction mixture was allowed to cool to room temperature
and the titled compound precipitate from the solution as a
white solid. The solid was filtered off and dry under

10 wvacuum.
' C1oH;BrO3 (MW: 255.07); MS:m/z (M' + 1) 256.

Step C: Preparation of

-
Qo

'15'
To a solution of the product Prepared as in Example 38, Step
D (11.3 g, 0.0436 mol) in methyl ethyl ketone '{300' mL), was
- added 3,4-dimethylbenzyl chloride {16.0 mL, 0.71089 mol)
followed by potassium carbonate powder (30.1 g,- 0.1382
:20 mol) .The resulting mixture was stirred at 80-852C under a
drying tube for 48 hours. The reaction mixture was cooled to
room ;emperature and then partitioned between ethyl acetate
{300 mL) and NH,Cl saturated aqueoﬁs solﬁtion (300 m.T..‘) The
agueous layer was. extracted with ethyl acetate (200 mL) and
25 the combined organic phase dried over Na;SO; and filtered.
‘ ,Evaporatlon of solvent gave a crude product, which was

purified on a silica gel column eluting with 50% ethyl



340 were separated and the organic |ayer was wased with HCL 10% (2x20 nL),
and finally witn Brine (20 nL). The.organic |ayer was drietagweeos Na2S04and
filtered. Evaporation of solvent vyield the titled conmpound. 5 C1:1H13. BrQG3
(MN A¥d.02484dss3; MSimfz (M+ + 1) 271. 0. Step E Prepapaiji@ffbs 0 NN o
-r7\ N To a stirred slurry of zingagust (0.411 g, 6.3 nmmol) in anhydrous
THF (1.5 nml) under nitrogen atnosphere at 602C was added 1, 2-di br onoet hane
(27 O., 0.31 mmol ). After 15 mnutes of vigorous stirring, the slurry was
all owed to cool to room 15 tenperature and chlorotrinethyl silane (33 VL,
0..26 irnDLg added. m xture was stirred for 30 mnutes and then a

sol ut it hianEklﬁFFﬁF’@ 152 giteptheptddded (pmpeunyl as 0solawbesgsin
anhydreyus. THF (1.5 nl) was added dropwi se. M xture was reheated to 602C
and then stirred for 10 mnutes. A 20 solution of Step D product (0. 271 g,
1. 0 rHmt)N:0Pd(MWir)372 . §D) 0305y, m0z 062 mol)) =aB .12 - o- t ol yl phosphi ne
(0.032 g, 0.105 mml) in anhydrous THF (2.5 nL) was added and the
resulting solution maintained at 602C for 2 h. Reaction was then cool ed. at
roém tenperature and pouredseepone Prepdratidaiic of AcOEt and 0.5N HCl (50
m.). The |l ayers were separated and the aqueous phase was extracted ~ith
ethyl acetate (2x20 nL). The conbi ned organic | ayers were washed wth
0.5N HC1 (25 L), dried over Na~SO4 and filtered. Evaporation of solvent

géve a crude pr oauct, w~i ch was 10 May 2?%
o _ N |

Ho\/\/-I‘\ILNf\:Q
)

' To a solution of the Step C product (16.0°g, 0.0421 mol) in
190 ethanol (400 mL) at room temperature, palladiunn 10% on
activated carbon (4.2 g) was added. Mixture was stirrea
under hydrogen atmosphere (balloon) for 3 hours and then
filtered through a plug of celite. Evaporation- of - the
solvent gave the titled compound that was used in Step E

15 without further purification. '

C15H23N302 (MWW = 289738),‘ MS: m/z (M + 1) = 290.2

Step E: Preparation of

A

I\/\/('\EN>=O .
/

20_ Tb.a SOIutiQﬁ of  triphenylphosphine (8.1 g, 31.0 mmol) and
'iiuidgzole (2.1 g, 31.0 mmol) in a 3:1 mixture of Et,0-CH;CN
-{160 mL) at Oecrunder nitrogen atmosphere, iodine (7.8 g,

- 31.0 mmol)"was' added in small portions with viéorous

stirring. The resulting mixture was warmed at room



WD 02/ 38-553 PCT/USQ /42928 341 purified on a silica gel columm eluting
with 50 % ethyl acetate in hexane to give the titled confpoladd 2885 col or | ess
oi | . C27H33N304 (MN463 58) ; Ms: mz (Mr + 1) 464.2. Step F:
Prepar¥@O¥ms8 0 NN ' -CFX~l /\, r7\ HON To a “sol ut PERUSA148928p D product
(0.05g, 0.10 mml) in THP (2 10 #" at roomtenperature a 1N sol ution: of
NaCH (2m., 2 mmol) was added. The m xture was stirred for three days, and
then |ayers were separated. The aqueous l'ayer was washed with di et hyl
ether (3 x 10 nm.), and cooled to 02C. After the pH was adjusted to 1-2 by

addi t imnmérawf@mnﬁhestammﬂsfbayero ki vtSe € Xt raehed ndttuACQrhs(2 x. 10
ed over Na2S™4, filtered and

. [ | d
concen‘f? %t‘:é(gr? %gpskg]gl%:os er‘?’%l\/ggfi’ﬁ’@dséﬁﬁ’p%rﬁromé 6N30g- ( MV

449. 59¢. Mamél 7 {Va 1) 14§LQK%UI62ngé%F@J'@H3J(% & ¢ Pt %‘dgeél A THFE'
solution of the acid described in Exarrp e 10 May 2005 V\D 02/ 38553
PCTI URgaadiogrs wap stirred at 0¢C for 15 min and at room

5 temperature for 30 minutes and them poured onto 0.5N HC1

(200 mL). The aqueous layer was extracted twice with a 1:1

- mixture of Ets;O0-hexanes (300 mL) and the com;.bined organic

phase dried over Na;504 and filtered. Evaporation of solvent

gave a crude product, which was purified on a silica gel

10 column eluting with 50% ethyl acetate in hexane to give the
titled compound as vellow oil.

C16H22IN:0 (MW = 399.28); MS: m/z (M' + 1) = 400.2

 Step F: Preparation of

.To a stirred slurry of -zinc__ dust (0.968 Q, 14.7 mmol) in
anhydrous THF (5 mL) under nitrogen atmosphere lat' -609C was

| added 1,2-dibromoethane (63 uL, d.’? mmol) . After 15 minutes
l20' - of wvigorous stirring,-- the slurry was allowed to cool to room
temperature and chlorotrimethylsilane (78 UL, 0.6 mmol) was
added. Mixture .was stirred for 30 minutes and then a
sblution of .the Step E product (0.98 g, 2.46 mmol} in
anhydrous THF (5 ml,) was added dropwise Mixture was

25 - reheated to 602C and then stirred for 10 minutes. A solution
~of the Step B (0. 210 g, 0.82 mmol), PA(dba)s (0.0237 g, 0.04
”mmol) and tri-o- t'olylpho'sphine {(0.025 g, 0.082 ﬁEnol) in
anhydrous THF (2.5 mL) was_ added and the resurlt'ir_ng solution




127, Step B (0.300 g, 0.0007 nol) was treated with EDC (0-212 g,

0.0011nol) and HOAt (0.095 g, 0.0007 nol). An equival ent 1BMag 2008¢et hyl|
benzyl amine (0.10 m, 0.0007 nol) was added and the reaction was stirred
over ni%t - Th_g 5 solvent was concentrated and the residue was redi ssol ved
in metMPER% chl ori de and extrac%;d with water. PurifPEHUPHA2HY f1ash
chromat ography (100 % et hyl aceta e]) ‘gave the desired am de. C29H38N405
(MW 522. 65) mass spectroscopy (MH) 523.3 10 Step B: QH 15 The am de from
Step A (0.260 g, 0.0005 nmol) was dissolved in dioxane (3 m) and water (3
m) then treated wth LiOH (0.012 g, 0.0005 nol). The reaction was stirred
for twhhBhRinePantr 6(4C &dded ho Reachisnuwesahblebhebajed atasoextract ed

with e queq@us | ayar s acidi.fied 20 wt Cl _and_extracted
with e%E@#egggfjg?egﬁ%héogrr égnlo\g%ol Syer lv\é%l’ﬁt\buslﬁeeaogli %%b%l 3 8r§§d over
Na2S04HChen40coangenthat 2dyeosywerd sbpadeseaednfr eHuCchqasoasWBhheef 0am

CZSI—ISGMO%MNSOS- 62) mass Eﬁectroscopg (M) 509.4 25 10 May 2005 WO
02/ 385 PCTFYSER ¥ 4592871 th1 3 eERyAp| acebatest 640 AMIH k\ The combined

5 oxganic layers were washed with 0.5N HCl (20 mL), dried over
Na;50; and filtered. Evaporation of solvent gave a crude
product, which was purified on a silica gel column eluting
with 50 % ethyl acetate in hexane to give the titled

compound as colorless oil.

10  CueHzaN304 (MW =-447.54); MS: m/z (M' + 1) = 448.2.

Step G: Preparation of

HO ; N

.15 To a solution of Step F product (0.235 g, 0.52 mmol) in THF
{10.5 mL) at room temperature a 1N solution of LiCH (4.2 ml,
:'4.2 mmol) was addéd. The mixture was stirred overnight, and
then layers were separéted. The agueous layer Qﬁs washed
with diethyl ether (3 x 10 mL), and cooled to 0=C. After the
’20 PH was adjusted to 1-2 by addition of 1IN HCl, the agqueous
1ayer‘was extracted with AcOEt (2 x 20 mL). The combined
organic laver . was dried .over Na;S0,, filtered and
éonCentrated,to dryness to give the ‘titled compound.
CasHzoN304 (MW = 433.51); MS: m/z (M' + 1) = 434.2.

. gg -

o Example 152
Preparation of :




O Oz 0 A THF solution of the acid described in Exanple 127 , Step B
(0.300 g, 0.0007 nmol) was treated with EDC 10 (0.212 g, O1®®h§2005) and
HOAt (0,095 g, 0.0007 nol). An equival ent of benzyl am ne (0.076 m,

0. 000 Ay Mas added and the reaction was stirred overni ‘ e sol vent
was cogggﬁgfgted and the residue,pas redissolved in ngFﬁb%g%gﬁgghloride
and extracted with water. Purification by flash 15 chromatography (100 %
et hyl acetate) gave the desired am de. C27H34N405 (MN 494. 60) nmass
spectroscopy (MH-) 495.2 Step B !CO 0 OH 20 The am de from Step A
(0.176 g, 0.00035 mol) was dissolved in dioxane (3 nml) and water (3 m)
then treated with Li OH 10 May 2005 WD 02138553 PCT/ USO /42928 344 (0-0085

g, 0.00035 nol). The reaction was stirred for_two hours. Water was added
to the mxture and the |layer was extracted her. The aqueous | ayer.

was acidified with |NyHClHandyextract ed’N' t hyl acetate. The organic
| ayer 5 was washed wit I'n ried ovgr %804 then concentrated to
yield the desired proggct i f “C26H32N405 (MW 480. 57) mass

spectroscopy (MH+) 481.4 Exanple 156 \)

Step A: Preparation of

CO,Et
o’
CH,OH

5 ‘ o Br

' To a solution Step A Example 151 product {2.5 g, 8.7 mmol)

in EtOH(10 mL) at 0°C was added in one portion NaBI-Q (0.394

g- 10.4 mmol). The mixture was stirred for 90"'min allowing

the. temperature to rise.. ’I‘hen acetone (1 mL) was added and

10 the solvent was removed under vacuum. The oil obtained was
disolved in CH,Cl, (20 mL) and washed with Brine (20 mi).

The layers were separated and the organic one was "dried over
Na;S0y and filtered. Evéporation of solvent yielded the

Ttitled compound in pure form.'

15  CyHnBrOs. (MW: 289.11); MS:m/z (M* + i) 290.1.

Step B: Preparation of -

CO,Et
o
Cl

Br _
‘To. a solution SOCl, (0.7 mi, 10.3 nmol) and Pyridine ( 3
.20 drops} in' CHaClp (10 mL) at room temperature was added
dropwise a solution of Step A product (2.5 g, 8.6 mmol) in




10 Step A° ~-0O 0 O0- A THF solution of the acid described in Exanmple 127
step B (0.300 g, 0.0007 nmol) was treated with EDC 15 (0. 21pMgy 20050011 nol)
and HOAt (0-095 g, 0.0007 nol) . An equival ent of 3-nmethoxy benzyl am ne

(0. 090 with 02/83s8007 nol) was added and the reacti on was ﬁé‘*fﬁgﬁ%ﬁ%er ni ght.
The solvent was concentrated and ijge residue was redi ssolved in nethyl ene
chloride and extracted with water. Purification 20 by flash chromat ography
(100 % ethyl acetate) gave the desired am de. C28H36N4A06 (XW 524.62); nass
spectroscopy (MF) 525A Step B: 25 10 May 2005 WO 02/38553 PCT/ USQO /42928
345 HO O The amde from Step A (0.260 g, 0-00049 nol) was dissolved in

di oxan€Hz@1s S and) wellee {8adtjohhetxtueat edswWHdadddORAt H5dQ 04grgz 0. 00049
urs..Water was added to the

nol ) . e cty stirr for, two. h
mi xt ur -emang T gl%qa%y}égglsm% CEXt r @it elo iR &Tbr 2 ARF LIIGYS was
aci di fisedukiion ofN NMaICand (2Rt maek edThet Hatdnd weeé atsepathe e gandc | ayer

was washed Whidh i ri; 4 n entrated 10 t ield the
desired proéclj&lrjl%t as agyv%ft_eggo%gr%?e%? WREE- cHREEFM 26 mLJ) + thd
5 organics were Jjoined, dried over NazS80; and filtered.

Evaporation of solvent yielded the titled compound in pure
form.
C1H12BrCl0;. (MW: 307.57); MS:m/z (M'+ 1) 307.0.

- 10 Step C: Preparation of

~CO,M
&/l::j:;>ﬁ 2Me

To a solution of Step B product (1.83 g, 5.9 mmol) in N-
methyl-2~-pyrrolidinone (6 mL) at 0°C under N; atmosphere was

.15 ‘added in one portion NaH (60% mineral oil, 0.283 g, 7 mmol).
The reaction mixture was.stirred at room temperature for a
day, then some drops of MeOH were added. The mixture was-
diluted in AcOEt (20 mL) and HC1 10% {20 mDL). The layers
were separated and the organic layer was wased with HC1 10%

_ 20' {2x20 mL), and finally witn Brine (20 mL). The organic layer

~ was dried over NazS04 and filtered. Evaporation of solvent

yield thé titled compound.

CigHoBrO; (MW: 257.09); MS:m/z (M' + 1) 257.0.

: 25 : _Step D: Preparation of
| [::L\/ I NN
: O\/\/‘LN'NYN\/\
| | H 9

To a solution of the Example 38, Step B product {82‘.2 o,
©0.423 mol) in THF (400mL), was added a solution of propyl
isocyanate (Aldrich, 47.6 mL, 0.508 mol) in THF (400 mL)

30 ‘dropwise and the mixture was stirred at room tempei:ature_ for



1
w

C27H34N406 (MW 510.59); mass spectroscopy (MH*) 511-3 Exarfpl e 157 Step A

15 te--O A THF solution of the acid described in Exanpl elo fhdy2&sEp B
(0.300 g, 0.0007 nmol) was treated with EDC 20 (0. 212 g, 0. 0011 nol) and
HOAt . 095 0. 0007 nmol) . An equival ent of 3-nethox }ybenz am ne

(0. 091“'9102’3{‘)“8007 mol) was added and the reaction wasPSTIUSPERBver ni ght .
The solvent was concentrated and3he residue was redissolved in 10 May
2005 WD 02138553 PCT/ USO /42928 = 346 net hyl ene chl oride and extracted with
water. Purification by flash chromatography (100 % ethyl acetate) gave the
desired am de. C27HA0N4AO5 (MW = 500. 6) nmss spectroscopy (MN 501.4 5

St B 1Q.Th f 00058 |
vvagpdl sso%_l< F%vg%%ég%h(gf 5%1}?(%15 \(/a\%‘?{égn%g n?}é}%‘g C??‘Bgiﬁgg @t h le)C]-I)
(0. 01329, cbfoORE8e npPYyder Thhatewati vacdasnsstepell wothowo fhothsr Water was

added Leribec-fixtdre and the | ayer was extracted" with ether. The aqueous
| ayer vvas aC|d|f|ed wWth IN HCl and extracted with ethyl acetate. The

organl CrstayPbPs (49 m%%%d3thM§Flﬁéz 1 ed ver BRSO then concentrat ed

Step E: Preparation of

SUUS bt
\)

A suspension of the Step D product (124.0 g, 0.423 mol) in a
solution of XOH (28.5 g, 0.508 mol) in water (570 mL) }1.2

10 eq of 5%KOH agqueous solution) was heated at 110°C for 1 hour

" {(as soon as the temperature is increased, suspension

-disappear). At that time, TLC showed no starting material
remained and reaction was cooled to room temperature. Then,

_ "PH was zdjusted to pH=6-7 by addition of 1IN HCl', and

15 extracted with AcOEt (3x500 ml:) . The combined organic layers
were dried_over Na 804, filtered and evaporated to give the
titled compound as white solid. ‘
C1sHaiN30, (MW = 275.35); MS: m/z (M + 1) = 276.2

20 - . o Step F:.Preparation of

r{}

.\).

. To a solution of the Step.E-product (11.5 g, 0.0418 mol) in
~methyl ethyl ketone . (300 mL), was added 4Lmethylben2yl

- 25 - bromide (11.6 g, 0.0616 mol) followed by potassﬁum carbonate

- powder (28.9'g,.0.209 mol) .The resulting mixture was-stirred
at 80-852C under a drying tube for 24 hours. The reaction
mixture was cooled to room temperature and then pértitioned-



’

to yield the desired product~ as a white solid. C26H3ElI NAO5 (MW 486. 62) .

- mass spectroscopy (M~) 487.4 .20 Biological Assays Bi ndil®ytaa2605

Cotransfection Studies The in vitro potency of conpounds in nodul ating
PPAR(X 65?5’8823?5 were determ ned by the procedures detailed bel ow. 25
DNA- depende i ndi ng (ABCD binding) was carried out udtAg’S&BE%&chnol ogy
with PPAR receptors. Tritiumlabel@€d PPAR(Xx agonists were used as

radi ol i gands for generating. displacenent curves and 10so val ues with
conpounds of the 10 May 2005 WO 02/38553 PCTI USQO /42928 347 invention.

Cotrarisfection assays were carried out in CV-1 cells. The reporter

pl asni bexardaai nedhan ae:)élt@@é wgaia&m (A6¥) NBRRE %a@u¥6taaor£e1§l%rodéost ream
of the I C|feras rep Aggroprlate PPARs were cons |tut|vely 5
expr essec iy gﬁgé’m’aé nf“fﬂj eﬁoWﬁFerex?’é‘?CtﬁAﬁe

i nt erf@rtémle dI;EEIICE)gézl@)ﬁlSmPPAE@(dI nhE€Vebmbeéhbd wagafic ihade. dkﬂe(ar der to
elimn terfere L I’ICS temwas uysed _in which the
-DNA bi n n%(?n d ngfﬁgﬁge 6t ep?gfangy P & caLg,

"~ and® th@r GGARHO@EgbongéLu@herf@m \m@lmﬁﬂu zq;d an il s ofel heoAQKNPPRE.

Cot r angfleatir@n & fH Cogy wesyresesrhpgd; hehakhne EB BRAR( )f:heaQ?.'E![].%Eio .

reference nol uI es Effl caci es were determ ned by “conputer
concentFAEIOH: &A% @1or in some cases at a single high
concentbﬁlzsﬁgozof(mg@mm 510 ;pMs.: IyzThedersiudiesggpere carried out to
eval uate the ability of conpounds of the invention to bind to and/or

acfhvate various nuclear trgpggrbpthggpglgé:éfég ipart icularly huPPAR(x_

~

N-N
HO\/\_/QN#O
-

To a solution of the Step F product (10.0 g, 0.0263 mol) in
15 _ethan_ol (500 mL) at room temperature, palladium, 10% on
activated carbon (2.6 g) was added. Mixture was stirred
under hydrogen atmosphere (balloon) for 3 hours and then
~ filtered through a plug of celite. Evaporation of the
-'solvent gave the titled compound as white solid that was
20 used in Step H without further purification. A
Ci16H23N302 (MW = 289.38); MS: m/z (M' + 1) = 290.2

Step H: Preparation of

v

- N-N
\/\/L =0
\)

T a solution of triphenylphosphine (10.3 g, 3,9..4 nﬁnol) and
imidazole (2.7 g, 39.4 Im_'riol) in a 3:1 mixture of Et;0-CH;CN



("hu" indicates ~human"). These studies provide in vitro data concerning
ef fi cacy and selectivity of conpounds of the 20 inventi oni0-Mayt286bnor e,

bi ndi ng and cotransfection data for conpounds of the invention were
conparwd omsdshsz correspondi ng data for nmarketed conpoungsr/b@bizemst on
huPPARa. The bi nding and cotransfesti on efficacy values found, for
conpounds of the invention and conpounds of this 25 invention which are
useful for nodul ating a PPAR al pha receptor, were < 100 nM and > 50%
respectively. Evaluation of Triglyceride Reduction and HDL Chol est er ol

El evation in HuapoAl Transgenic Mce 30. Seventeen different series of

st udi e&2 R rBhhepfoitd Wl Al LEeeer hatBPFBRETE dOHHIMJEL B0 tHe present

inventi®on .ol Hkasnthddéd! yoer iden11 evebstidbunpncapod g8+6€s For 10
May qué- QM)OZIBE'QSB PCT/.USO / 42928 348 each congﬁugd tested, seven to
ei ght Wedk i mal8%m d&SUY geME-PoF hiffdh apoARed at  room
( C57BLY Snpreprstapoal and wy ixdesksin: 1 dborat drlyen Batitanberyvad/fooke@
acgl i ngg ede&n ipdiyi dugl, s sa9es f.or.t ' tigRdarg c | et
j Purina. 5001? 5 and mgég%ggrgﬁid%%aa%9?$§?¥i%¥%é§§%r%?ﬁ§ g%cp?%% ion, mce
and cHEWher étwet ghed ahxEssegedd EB:Q €3G olp8 (k. Wps widded. -
{jandorngeaiﬂiwhzgwé@dysﬁ#%%- a Ce)é@refgiofseﬂsdd%ﬁry béérlldor%{ %&geSfOF)S
ays using a auge, . 1- inch curve eedi ng needl e (Papper ons) .
The véﬁ“@%eraftd}rﬁgh’gg’iolcm%liﬁ? t EREN c SpFHTH PRk héNpg@]ti%oQ:ontrol
(f enofrilidr at eh&00aghikghswabaléfr c ardox yidad el | ghage (with i th:D. 25%
tMGGHJ%&é&%¥)ofA%k481ﬁ8xgﬁéS qgﬁﬁp1ggfl%nd the combined organic
phase dried over'Nazsoq and filtered. Evaporation of solvent
- gave a crude product, which was purified onia silica gel
column eluting with 50% ethyl acetate in hexane to give the
-~ titled compound as yellow oil.

157 CieH22IN3O (MW = 399.28); MS: m/z (M + 1) = 400.2

Step I: Preparation of

20 . To a stirred slurry of zinc dust (0.411 g, 6.3 mmol) in
' anhydrous THF (1.5 mL) under nitrogen atmosphere at 602C was
added l,z—dibromoethane (27 uL, 0.31 mmol). After 15 minutes
of vigorous stirring, the slurry was allowed to cool to rcom
- temperature and chlorotrimethylsilane (33 pL, 0.26 mmol) was
25 added. Mixture was stirred for 30 minutes and then a
~ solution of the Step H pﬁo&uct (0.42 g, 1.05 mmol) in
anhydrous THF (1.5 mL) was added drbpwise..Mixture was
reheated to 602C and then stirred for lO-minuteé. A solution
- of Step C product (0.285 g, 1.05 mmol), Pd(dba)s (0.030 g,
30 0.052 mmol) and tri-o-tolylphosphine (0.032 g, 0.105 mmol)
' in anhydrous. THF {(2.5 mL) was added and the resulting
solution maintained at 60¢C for 2 h. Reaction was then



between 6 and 8 a.m wth a dosing volunme.of 0.2m . Prior to termnation,
animal s and diets were wei ghed and body 15 wei ght change Hhdlaf@6a5
consunption were cal cul ated. Three hours after |ast dose, mce were

eut han| zed with CO2 and blood was renpved (0.5-1.0 nl) by cardiac

punct U PO 85%r  sacrifice, the liver, heart, and epi dlwrfr'éfb(’”ﬂé%spad wer e
exci sed and wei ghed. Bl ood was per3r?|tted to cI ot and serum 20 was separated
fromthe blood by centrifugation.. Cholesterol and triglycerides were
measured colorinmetrically using commercially prepared reagents (for
exanple, as available from Si gma #339- 1000 and Roche #450061 for

trigl s,an 0 e c The racedur es vvere
oab 1 SEPFEE a8 IEoBRLERDEE Bk BREC RN ondlG T iRkt

29: 538A52§t198§ OaPNaHR1C(5€. mé-t) .afhe @Iamaars(:heme mmmmﬁham

- COWWEtEeahlIMe@Mﬁl bﬁals.e shandatdacten wtﬂth9|e>é‘h‘§rr1' desand t(%:%'o chol esterol ,

respecl'gntj ¥ rcial quality_control plasma, ana sanples weke neasured
30 in & B8 4PRY 9693611‘3 éfiyreéageeere PESHER Mishal0 5N §G3t  of
sarfpl e,(2EdmIBDI tﬁraetﬂeb{feﬁoﬂh%@h‘ RhP @] Atitdramt %vaﬁﬁl%/ﬁﬂﬁﬂ bl ank for

each s j Pl at es_wer.e |nc bat ed at room 10 2005 V\D 02/ 38553
PCT/ US%S?{I%QBQ%EEQ 2t &P g?a?ﬁ? Fﬁ WﬁFSﬁ" W?ﬁaP&rléﬁﬁda%onéﬁéécﬂas r ead

at 5009€hn¢ahutnﬁ4elnn1ﬁgrwhbhaBOc%oéehyer akeandet Hinghesenedes, give
respectjyetyei gl ’égﬁﬁ&%dt ?g R9$L %b_v I}P_r ol were always wthin the
[ Sva

expected range an e coefficCren ation 5 for sanples was bel ow
10% #GHS%&: eSMWr ot 49 . BRper Mdenm/zwéMe askhyedisd.2he sane tine to

mimi M ze inter-assay variability.
Step J: Preparation of

HO N

To a solution of Step I product (0.05 g, 0.11 mmol) in THF
is5 (2.5 mi) at room temperature a 1IN solution of NaOH (2.5 ml,

2.5 mmol) was added. The mixture wasrstirred for two davys

and then layers were separated. The'équeous layer was washed .

with diethyl ether (4 x 5 mL), and cooled to 0°C. After the

" pH was adjusted to 1-2 by addition of 1IN HCl, the aqueous

20 layer was extracted with AcOEt (2 x 10 mL). The combined

organic layer. was dried over Na,S0,, filtered and

concentrated to dryness to give the titled-compound.

C2sH20N30, (MW = 435.53); MS: m/z (M° + 1) = 435.2.

‘ : Example 153
25 Preparation of :




Serum | i poproteins were separated and chol esterol quantitated by fast
protein liquid chromatography (FPLC) 10 coupled to an inldMag20@%ecti on
system Sanples were applied to a Superose 6 HR size excl usion coI um

(Arer s{y@ypa/sghar maci a. Biotech) and eluted with phosphat%@#? 19+
saline-EDTA at 0.5 m/mn. Chol estggol reagent (Roche 3 f s Chol / HP
704036) at 0.16m/mn mxed with the 15 colum effluent through a
T-connection and the m xture passed through a 15 mx 0.5 mmid knitted
tubing reactor- inmmersed in a 37 C water bath. The co| ored product produced
in the presence of cholesterqgl was nonitored in the flow stremat 505 nm
and the anal og voltage from tsﬁ@#siﬂ’rmﬂramgoéo converted to a digital

signal for collection and anal ysis. g change in voltage corresponding to
change in chol esterol concentratloQLghs plotted vs tinme and the area under
the curve corresponding to the el @ion of very |low density |ipoprotein
(VLDL), low density |ipoprotein (LEB.)capd high 25 density |ipoprotein (HDL)
was cal cul ated using Perkin El ner rbochrone software. The results of
these studies are provided in th i [ [
HDL chol esterol levels. Note that Bt he superscripted nunbers in the

fol | ow. ng tabl es . refer to the study nunbers. Further,- 30 the val ues,
determ(ﬁea PRIvLdRTs1Qfdyo - #@mqwgiyeélaa@ehy@eeug fa.t A8 cowtlolimi ce and
for HOgwpEehohes olsie [ 00 2/3 [ USQ /42928 ° 350
fenoflbratg trggPeda%1%§B§r§23#23¥%¥8%?d§ gﬁe ?ggﬁéwﬁg E fabl-es.

Tri°gl yeeel Heasgdr lﬁhl’bélvelasbrqmﬁbrepﬁ)osadew(lzhsaxmmf)mlng mmol). The

mixture was stirred at room temperature for two hours. The

solid was filtered off and the filtrate was washed with 1IN
HC1 (10 mL}) and Hz0 (10 mL). The organic Jlayer was dried
over Na,S0, and filtered. Evaporation of solvent gave a

10 . solid which was suspended in hexane (30 mL) and filtered
vielding the titled compound in pure form. C12H13Br04 { MW -
301.14); MS:m/z (M'+ 1) 302.2.

Step B: Preparation of
15 |

CO,Et

OH

Br
To a solution Step A product (1.5 g, 4.98 mmol) in BtOH(25
mL) at 0°2C was added in one porta.on NaBH; (0.206 g_, 5.47
20 mmol). The mlxture was stirred for 30  min allowing the
_temperature to rise. Then acetone {1 miL) was added and the
solvent was removed under vacuum. The o0il obtaiﬁed was
Jdisolved in CH2C12 {20 mL) and washed with Brine {20 mL).

The layers were separated and the organic one was dried over



5 of the Invention was Conpared to M ce Receiving,the Vehicle to identify
conpounds which could be particularly useful for |owerifgMaybgbycerides.
Generally, triglyceride decreases of greater than or equal to 30% (thirty
per ceny, 3qred to control follow ng a 30 ng/ kg dos : a conpound
t hat 101)002!%5@;2 especial ly useful fgr lowering trigl yce?ng%Z%éfss. The
percent increase of HDLc serumlevels in mce receiving a conpound of the
i nvention was conpared to mce receiving vehicle to identify conpounds of
the invention that could be particularly useful for elevating HDL | evels.
15 Gengrally, and increase of_greater than or equal to 25% (twenty five
per cent'§723%cr 88de FhlFEred) eviyaneyatoipmg of 3G0 wdsddedggtbes a
compou t e iall eful for elevating HDLc |evels. It may
be par F?%E?gr?%%gﬁ?a%ﬁﬂ%s%?ﬁi' conpounds of 210 this invention that

- bot h | GuasBrGagl & i A3l 2del sMana/zi nw’ easle HR4«. J evel s. However,
conpounds that ~ither lower triglyceride |levels or increase HDLc |evels
may be desirable as well. 25 Evaluation of 3 ucose Levels in db/db Mce
The effects, upon plasma gl ugese: PrepahiiidhSreri ng various dosel evel s of
five different conpounds of the present Invention and the PPAR gamma
“agoni st rosiglitazone (BRL49653) ofOtfHe PPAR al pha agoni st fenofibrate,
and the 30 control, to male db/db mw<ce, were studied. Five week old nale
di abetic (db/db) mce [for exanpl C57Bl Ks/j-m +/ + Lepr(db), Jackson
.Laboratory, Bar Harbor, 10 My 2f 02/ 38553 PCT/ USQ /42928 351

"Br

To a solution S0Cl; (0.43 mL, 5.97 mmol) and Pyridine (2
drops) in CHzclz_ {5 mlL) at room temperature was added
dropwise a solution of Step B product (1.3 g, 4.38 mmol) in -

14 - 'CH2C12 {3 mL). The reaction mixture was 'h-eated at 502C for
90 min, then ‘allowed to cool and washed wi-,th a saturated
aqueous solution of NaHCO;; (10 mL). The layers were
separated and the aque‘ous layer was extracted with CH>C1;
{2x10 mL). The organics were joined, dried over Na,50, and

15 filtered. Evaporation of solvent vielded the titled compound
in pure form.

C12HygBrCl0Oz. (MW: 321.60); MS:m/z (M'+ 1) 321.0.

Step D: Preparation of
“Co,Me
. Br/©f(}< 2

To a solution of Step C product (1.3 g, 4 mmol)} in N—fnethyl—

20 -,

2—pyrrblidi_n‘one {4 m:l:_.)' at 08C under N; atmosphere was added

in pne poi‘tion NaH (60% mineral olil, - 0.194 g, 4.85 Irlinol) .
25. The reaction mixture was stirred at room temperature for a

day, then some drops of MeOH were added. The mixture was

‘diluted in AcOEt (20 mL) and HC1 10% (20 mL). The layers



ME) or lean littermates -were housed 6 per cage with food and water
available at all tines. After an acclinmation period of & weekses ani mals
were individually identified by ear notches, weighed, and ed V|a t he

tail v@igel®Eszd determnation of initial glucose |evels .ﬁbgnquwﬁ§
collected (100 gl) fromunfasted agjmals by w apping eacﬁ USE'in a

towel, cutting the tip of the tail with a scalpel, and mlking blood from
the tail into a heparini zed capillary tube. Sanple-mas di scharged into a
heparini zed 10 microtainer with gel separator and retained on ice. Plasma

was obt ai ned after entr'gﬁgﬁtlon at 42C and gl ucose_ ,neasured i mmedi ately.
Remai ni'iTg SpFEERE AW, F‘F’(Siz RLIER e 1 a&@r?pl‘"@tﬁ SFRId thEtleydiel i Wt , when

gl ucose2and ht.h 9l veer If(i%%nyw ( 813}24
gr ouped based o% 15 initia Sggggq%%veﬁg gk‘ bo %ﬁ#ﬁémiéﬁlnnlng t he
f ol | owWAg§ ﬁﬁﬁﬁﬁngvewl@@zﬁ@s@wdbiadh@mddy Ewa@uﬁauynﬁxnffswlveﬂtdays

Tr eat e onpound 30 ntg/kg), a positive control agent (30
/kg?yg%iee #glé %}ﬁg'caFP %@ﬁéthylcellulose (wv)/ 0.25% Tween80 (W V) ; -

0. 3 20CydH: e ] (Muen Zday. 174 ) jrirge. s e(aek ghedogandobl ed (tail vein) 3 hours
after dosing. Twenty-four hours after the 7th dose (i.e., day 8), aninmals
were bled again (tail vein). Sanples obtained from conscious aninmals on
days 0, 7 and 8 were assayed for glucose. After the 24 hour bleed, aninals
were 25 wei ghed and dosed for the final tinme. Three hours after dosing on
~day 8, aninmals were anesthet$tzen By Préphrstbonodf i sof |l urane and bl ood
obt ai ned vi a, cardi ac puncture (0.5-0.7 mnl). Wole.blood was transferred to

"serum separator tubes, <chilled on ice and peymnitted to clot. Serum was
obt ai ned 30 after centrlfugatlon at 4*C ang ¢n until analysis for

N—N
| =0

R J
10 |
To a stirred slurry of zinc dust (0.411 g, 6.3 mmol) in

anhydrous THF (1.5 mL) under nitrogen atmOsphere at 602C was

added 1,2-dibromoethane (27 OL, 0.31 mmol). After 15 minutes
of vigorous stirring, the slurry was allowed‘;o cool to room
15 temperatﬁre and chlorotrimethylsilane‘(33 itL,, 0.26 mmol) was
“added. Mixture was stirred for 30 mimites and then a
solution of the Example 152, Step H product (0. 42 g, 1.05
mmol} 1n anhydrous THF (1.5 mL) was added dropw1se Mixture
was reheated to 602C and then stirred for 10 minutes. A
20 solution of Step D product (0.271 g, 1.0 mmol), Pd(dba)z
| (0-030 g, 0.052 mmol) and tri—o~toly1bh09phine (0.032 g,
0.105 mmol) in anhydrous THF (2.5 mL) was added and the
"resulting sqluﬁion maiﬁtained at SOQC for 2 h. Reactionrwas
then cooled at room température and poured onto a 1:1 |
;25 mixture of AcOEt and 0.5N HCl (50 mL). The layers were
sepa;ated and the-aqueous phase was extracted #ith ethyl
acetate (2x20'mL) The combined organic layers were washed
with 0.5N HC1l (25 mL}, dried over Nbgso4 and filtered.

Evaporation of solvent gave a crude product, whlch was



conpound. | evel s. Aftersacrifice by cervical dislocation, 10 May 2005 WO
02/385-53 PCTIUSOI /42928 352 the liver, heart and epi di@w®} 206@f pads were
exci sed and weighed. d ucose was neasured colorinetrically ‘using

comrerci al ly purchased reagents. According to the 5 manufacturers, the

pr ocedW®¥/R&e nodi fied from published work (M GowanPCRAUSQW42928tiss, J.
D., Strandbergh, D. R & Zak, B. 3 in Chem 20:470-5 (1974) and Keston, A
Specific colorinmetric enzymatic .anal ytical reagents for glucose. Abstract
of papers 129th Meeting ACS, 31C (1956).); and 10 depend on the rel ease of
a nol e of hydrogen peroxide for each nole of analyte, coupled with a color
r eacEi ourfifised odescisiédabygelr bndemn( #lindey, wPthDBOet nenhi/lon, of gl ucose
in bl 0939: #sai ng.glzglcose oxi dase Wi%h a.n_alternative oxygen acceptor. Ann
din BEGERERT 8P2RFPE69)P. 91KE LBSoFBANEE GPMBRURHeaByECbPHUGESd i s

|l i nearbyirel ated 'to the analyte in the sanple. The assays were further
nodi fied in our |aboratory for use in a 96 well format. The commercially
avai | abedlssNxQaa AMYr & #68 -§BlcolME; wméAMEMCiallly :vEi4abl e quality control

pl asma, and sanples (2 or 5 gl/well) were nmeasured in 20 duplicate using
200 gl of reagent. An additional aliquot of sanple, pipetted to a third
well and diluted in '200 gl swep ar: Rrapardadon dfank for each speci nen.
Plat es were incubated at roomtenperature for 18 m nutes for glucose on

a plate shaker (DPC M corm x 5) and absor bang ead at 500 25 nmon a plate
..reader. Sanpl e absorbances were conpared tm t andard curve . (100-800 for
gl ucose) values for th& 0O - N-N
' 1N>=o

HO \)

To a solution of Step D product (0.05g, 0.10 mmuol) in THF (2
1@  mL)‘at room temperature a 1N solution offNaOH (ZmL, 2 mmol)
was added. The mixture was stirred for three days, and then
layers were separéted. The aqueous layef wés washed with
‘diethyl ether (3 x 10 mL)}, and cooled to 0°C. After the pH
was adjusted te 1-2 by addition of 1N HC1l, the agueous layer
15 ‘was extrécted with AcOBt (2 =x. 10 mL); The combined organic
layer was dried over Na,S0,, ‘filtéred and concentrated to.
) dryness to give the titled'compound. |
| CaeltuN:04 (MW = 449.55); MS: m/z (M' + 1) = 450.2.°

20 ' ' Example 154
Step A:

A THF solution of the acid described in Example



quality control sanple were always wthin the expected range and the
coefficient of variation for sanples was bel ow 10% Al ljoapbss; from an
experiment were assayed at the sanme tine 30 to minimze inter-assay

vari a }Iig%."The results of the study, suggest conpounds of the present

i nvent ¥ O 2PR4e significantly reduced db/db nouse 10 NMayPCIRGR1/438@802/ 3K553
353 PCT/ USOI /42928 pl asma gl ucosé*} evel s while resulting in body weight
gains that were |less than those observed for rosiglitazone. Eval uation of
the Effects of Conpounds of the Present 5 Invention upon AY M ce Body

Wei ght, Fat Mass, G ucose and Insulin Levels Female AY M ce Fenal e AY m ce
wer e slagl yShemsBed) . 380 ng ai edoondeol 1Owaksandandiededicengitd ons (22' C, 12

h light.d cycle nd. . provided free access to food and water throughout

t he dh?a?#%ﬁgbfbtﬁgli?%ﬁy.aﬁé HQRht yOnleRs Jof 0agd807nBodlce W& e randomy

assig ieaVvehicite gomi e up S 0 i.ght and
neh e b;'b%_fég%jéx%mgﬁg §o.??[\§g),"6.%% W9

body fat content as assesse scanni ng M'ce were 't hen
dosed W32 ¥Hded gandgehe wedc el dhevagehtireedr avEonpghed ofrhiehi s i nvention

(5 our_after the initjation of the light cycle (far %
il T o Vel Wi 8t Salaf ade’ HBY 85yt Yoot B RERITEE T 1 y |
t hr ougheithyTdree sthillyridd #lay d4rrhecedenerROyaREpt ai padiieh Jadiow dual
met abql i c_chanbers for indirect calorinmetry assessnent of energy

iC
expend?¥ JreSthChirmategrana: { b0 bredyl 18catetehegavagshe subj ected to
DEXA &LAnHAGQde post treat ment neasurenent of body, conposition. The
results of p.o. dosing of conpound for IS days on "

‘ Ca9H3sNg0s (MW = 522.65); mass spectroscopy (MH') = 523.3

10

Step B:

)N)W—@—xﬁ\

15 The amide from Step A (0.260 g, 0.0005 mol) was
: dissolvec‘i' in dioxane (3 ml) and water (3 ml) then treated
with LiOH .(0._012‘ g, 0.0005 mol). The reaction ﬁa'is stirred
fqr two hours.r Waten; was added to the mixture and the layer
was extra‘cted with ether. The aqueous layer was acidified
20'7with 1IN HCl and extracted with ethyl acetate. The organic
" layer was washed with brine, dried over Na,S0Q, then
-cloncéntra'ted'to vield the desired product as a-m;hite ‘foam.

C2sH3eN4Os (MW = 508.62); mass spectroscopy (MH') = 509.4

25



body weight, fat mass, and | ean mass were eval uated and suggest which
conpounds of this invention can be especially useful fomwmaypdes ning
desirabl e wei ght and/or pronoting desired lean to fat mass. |ndirect
cal oriwetysixgasurenents revealed a 30 significant red IBQQ %ﬁsresplratory
quotient (RQ in treated animlssguring the dark cycle g + 0.013
(Control) vs. 0.803 + 0.007 (Treated); p < 0.0011. This 10 May 2005 WO
02j 38553 PCT/ USO / 42928 354 reduction in RQis indicative of an increased
Utilization of fat during the aninmals, active (dark) cycle. Additionally,
treated ani mal s di spl ayed S|gn|f|cantly hlgher rates of energy expenditure
than control aninals (17.40 + &*#PR}e 15513 62 + 0.26 kcal / kg/ hr,
respectively). - Male KK/Ay Nice Mal e KK/ AY nice were singly housed,
mai nt ai ned under standardized conditions (22'C, 12 h light:dark 'cycle) ,
and 10 provided free access to food and water throughout the .duration of
the sty ﬁ\ twenty-two weeks of age the mce were randonly assigned to
vehlcle c% rol and treated groups based on plasma glucose |evels. Mce
werse then dosed via oral gavage with either vehicle or a Conpound of this
15 invention (30 ng/kg) one hour after the initiation of the 1light cycle
(7 AM) for ys. Plasma glucose, triglyceride, and insulin |evels
wer.e assesged y 14~ The results of p.o. dosing of conpound for 14 days
n plas ucoSe, triglycerides, and insulin are evaluated to

L e
g -

A THF eolution of the acid described in Example
. 127 , Step B (0.300 g, 0.0007 mol) was treated with EDC
10 {0.212 g, 0.0011 mol) and HOAt (0.095 g, 0.0007 mol}.
equivalent of benzyl amine {0.076 ml, 0.0007 mol} was added
and the reaction was stirred overnight. The solvent. wae
: concentrated and the residue was redissolved in methylene
‘ chloride and extracted with water. Purification by flash
15 chromatography (100 % ethyl acetate) gave the desired amide.
C27H34N40s (MW = 494.60); mass spectroscopy (MH') = 495.2

Step B:

20"

The amide f:om'Step A (0.176 g, 0.00035 mol) was dissolved
in dioxane (3 ml) and water (3 ml) then treated with LioH



20 identify conpounds of this invention~which may.be especially desired.
Met hod to El ucidate the LDL-chol esterol Total -chol esterojgm n?oﬁi gl yceride
Lowering Effect of Conmpound 5(8) 25 Male Syrian hanmsters (Harlan Sprague
Dawl ey, i.ghing g were placea.on a high-fat cholesterol- rich diet for

t wo to‘)"to\r,\éﬁ}égg\%\eeks prior to use. Feed and water were PrBYSHEE28d 1i bitum
t hr oughout the course of the exper}ﬁmant. Under these conditions, hansters
becane hyperchol esterol emai ¢ 30 show ng pl asna chol esterol |evels between
180-280 ng/dl. (Hansters fed with normal chow had a total plasma

chol esterol |evel between 100-150 ng/dl.) Hansters with 10 May 2005 WO
02/ 385( 830 R/ 4USGh 102928 m36) 5 hilgd pdaasiirore helesieinaled ¥39 mglodl and

above), were ndom zed intQ treatnment groups based on their total
R #fied

chol estRF5T- T 5t hg? G Iupep i A PRk th e rlggrermwag Conpound of
this iaverddos wastlli sewbyed e AnRAMUEMSY Ll (HANR Diihg OVC with
Tween 80) such that each_hanster received once a day approx. | nl of the
sol ut i B Byt qrd et vacved asl h aethi30 anyted bodyTheeicgittani c-dagkirbr ate .
(Skg ' S suspensi L.n the sanme vehicle) was given
assanﬁﬁ%mﬁﬂrga%%}%%ﬁéf%%nt?ﬁe%tovﬁ g\%&g@é ‘g&?eﬁoﬁorﬁﬁ?rktgfa t he bl ank
cont r oto e b hilod edesd oad. pERBIdY MRS REIIftY Mfhndai |y in the early norning
for 14 dﬁ‘%’éf Q ntijz%%éion of Plasma Lipids On the last day of the test,
hanst er& 5% by w3 150359 ARarEraso t@F 8 fudBhhil e under

i soflurane anesthesi a .

, ' Example 156
10 Step A: .

X

[« )

A THF solution of the acid described in Examplé
| 127 , Step B (0.300 g, 0.0007 mol) was treated with EDC
15  (0.212 g, 0.0011 mol) and HOAt (0.095 g, 0.0007 mol). An
‘equivalent of 3-methoxy benzyl amine (0.090 ml, 0.0007 mol)
was added and the reaction was stirred overnight. - The

- solvent was concentrated and the residue was redissolved in

methylene chloride and extracted with water. Purification

20 by flash chromatography (100 % ethyl acetate) gave thé

- desired amide.

- C2pH3eN4Os (MW = '524.62); mass spectroscopy.(MB+) = 525.3

© sStep B:
25




2 h after dosing. Blood sanple s were collected into heparinized mcrofuge

tubes chilled in ice bath. Plasma sanples were separat eg frh9dogde bl ood
cells by brief «centrifugation. Total cholesterol and triglycerides were 20
det er nj means of enzymatic assays carried out tlcally in the
anargh eqﬁ?%nent (I'nstrunentation,. Laboratory) foIIomf%ﬁ“?ﬂ%

manuf acturer's precedure. Pl asna Ilpoprotelns (vLDL, LDL and HDL) were
resol ved by injecting 25 ul of the pooled plasnma sanples into an FPLC
system 25 eluted with phosphate buffered saline at 0.5 m/mn through a
Superose 6 HR 10/ 30 colum (Pharmaci a) naintained room tenp. Detection and

characterlz. -' the isolated plasnma |ipids were acconplished by
post col um " ncuu on of the. effluent with a Chol esterol/HP reagent (for

exanpl e, 30iLab System infused at 0.12 m/mn) in a knitted' reaction
coi | maintlai ned at® 37C.. The intensity of the color forned 10 May 2005 WO
02/385.53 \ /USC]) h was proportional to the cholestero

concent g photonetrically at 505 nm The effect of

adninistranlon of a Conpodnd of this invention for 14 days is studied for
t he percent reduction 5 in LDL Ievel with reference to the vehicle grouiD.
The LDL | owering efficacy for certain conpounds of this' invention is

mar kedly nore potent than that of fenofibrate. 'Conpounds of this

i nvent rhe thaded€zorastebDa q0eaEOr gt haNBD48UHEY ) t-9as 382 %é?ﬂbﬁ&y per cent )
~conpared tqQ vehicle can be.esp eC|aIF 10 desired. The tota ol esterol

and tr gl feerrae Néw@#ﬁn@néfWéé?§ (3 ml) then treated with LiOH
5 {0.012 g, 0.00049 mol). The reaction was stirred for two

hours. Water was added to the mixture and the layer was
extracted with ether, The agueous. layer was acidified with
1IN HC1l and extracted with ethyl acetate. The organic layer
- was washed with brine, dried over Na,SO, then concentrated
10 to yield the desired product as a white Ffoam.-

C27H34NsOg (MW = 510.59); mass spectroscopy (MH') = 511.3

Example 157
Step A:
15

A THF solutlon of the ac1d described in Example
_ 127 , Step B (6.300 g, 0.0007.mol) was treated with EDC
.20 (0.212 g,. 0.0011 mol) and HOAt (0.095 g, 0.0007 mol). An
| equivalent of 3-methoxy benzyl amine (0.091 ml, 0.0007 mol)
was addedland'the reaction was stirred overnight. The

solvent was concentrated ‘and the residue was redissolved in



of a Conmpound of.this invention was al so studied. The data for reduc.tion
in total cholesterol and triglyceride |evels after'tredomn 2003 h a
conmpound of this invention for 14 15 days was conpared to the vehicle to
suggesVOBApEands that can be particularly desired. Theclkosmnz92s

control .fenofibrate did not show3d¢gnificant efficacy under the sane
experinental conditions. 20 Method to Elucidate the Fi brinogen-Lowering

Ef fect of PPAR Mdul ators Zucker Patty Rat Moddel: 25 The |life phase of the
study on fibrinogen-lowering effect of conpounds of this invention was
part ofethglbhbecRgsede Piogedutescton Lherapticdiabetd o/ studies ok the
sanme conpounds. on the last (14th) day of ‘'the treatnent period, wth the
aninajgygg%%%ﬂ ghdenatogniphy AheSt hesthyl- admitatk)3@ahieathd s col | ect ed,
by car gli n , into a syringe. containing citrate buffer. The bl ood
saan39%§£€ #I%%g&gand centrifuged at 40C to isolate the plasma that was

st or edC7HE B0 (IPEi D001 O) | ihEE80888-8858Y%0pk0 (May) 20059, VWp 02/ 38553

PCI/ USO /42928 357 Quantification of Rat Plasna Fi%rinogen: Rat pl asma
fibrinogen levels were quantified by using a comrercial.assay system

consi s§ise@fpa coagul ation instrument 5 follow ng the, manufacturer's
protocol. In essence, 100 ul of plasma was sanpled from each specinen and a
1/20 dilution is prepared with buffer. The diluted plasma is incubated at
37*C for 240 seconds. Fifty mcroliters of .clotting reagent thronbin

~solution (p s.@ by the instrument's manufacturer

10 The amide from Step A (0.290 g, 0.00058 mol) was dissolved

in dioxane (3 ml) and water (3 ml) then treated with LiOH
i.(0;013 g, 0.00058 mol).. The reaction was stirréd for two

hours. Water was added to the mixture and the laver was

_ extracted with ether. The aqueous layer was acidified with

15 1IN HCl and extracted with ethyl acetate. The organic layer
was washed with brine, dried over NayS0; then coﬁcentrated
to yield the desired product;as a white solid. - .-

C36H3gN4Os (MW = 486.62); mass spectroscopy {(MH') = 487.4

' 20 N Biological Assays

Binding and Cotransfection Studies;

The in'Vitro potency of qompdﬁndé in moduléting‘PPARa
o :gceptors wére determined by thé procedures detailed below.
25 DNA-dependent binding (ABCD binding) was carried‘ouﬁ usiﬁg
SPA'technolqu'with PPAR feceptors. Tritium-labeled PPARa
agonistSVWEre used as radiéligands for generatiﬂg.

displacement curves and ICs, values with compounds of the



10 in a standard concentration) is then added. . The instrunent nonitored
the clotting tine, a function of fibrinogen concentratitomap2ds fied with
reference to standard sanples. 15 Results Conpounds of this invention are
capabl ¥®¥288ering fibrinogen level in vivo. Conpound@€TiusatAtoeser
fibrinogen |evel greater than veRi¢l e can be especially desired. 20

Chol esterol and triglyceride |lowering effects of conpounds of this

i nvention were al so produced in.Zucker rats. Method to Elucidate the

Anti -body Weight Gain and Anti- appetite Effects of Conpounds of this

i nvent iane2%ibaurteefaayeSt gy hBsZyskperBathyrRall buer iZDEvRat 2 Model s
Mal e Zucgﬁr Patty rats, non-diabetic (Charles, R ver Laboratories,
W I mi n§G€ I\/Rileoafeﬂa%”"eezuﬂ@amsd(@né@me@oawb@@ywoknemﬁﬁaeanapo| is, IN

of CO”Wﬁbﬁpl@Pﬁﬁeaﬁ@dTﬂﬁb99$ot éﬁ%99§£%ﬂa$ d forihy er%grlor.tp

treatnent. Rats were nor ma w an er "was pr @ ad Iibitum
't hr oughepprtenechilr seAppropei ekpePPARSt weld &blysﬁﬁ)%t:_MQZBS 553

PC'Ig U59/4%g§8d 3M u-a n| st Were di ssol ved in an aqueous vehicl e such
that e&a aFrarerd TRy EAPPIOXi FRE PV 1PRPMBEST he FQBI uti on by

| garvagﬁpﬁhad0§ﬁ§e9fére9c§ by éﬂéo e@bggpﬁﬂﬁg s ehaht @kaabé ale (Sigm
Chem cal, prepared as a. 5 suspension Int ane vehi ccf ?L nown
al pha- agsnest @mmﬁezattaxloslasmnﬁaee%ugmkmtasfa\eéhcas &dheanghicle were
chimeric system was used in which the DNA binding domain of
the transfected PPAR was replaced by that of GAL4, and the

10 GAL4 response element was utilized in place of the AOX PPRE.
Cotransfection efficacy was determined relative to PPARQ
agonist reference molecules. Effiéacies were determined by
computer fit to a concentration-response curve, or in some
cases at a single high concentration of agonist (10 uM).

15 These studies were carried out to evaluafe the ability
of compounds of the invention to bind to and/or activate
vgrious nuclear transcription factors, particularly'huPPARa
(*hu” indicates “*human”). These studies provide in wvitro
.data concerning efficacy and selectivity of compounds of the

20 invention. Furthermore, binding and cotransfection data for

- ;ompoundé of the invention were compared with corresponding
data for marketed compounds that act on huPPAROL.
The binding and cotransfection efficacy values found,
for qompounds of the invention and compounds of this
o 25 ~ invention which are useful for modulating a PPAR alpha

- receptor, were < 100 nM and > 50%, respectively.

Evaluation of T:iglyceridé Reduction and HDL Cholesterol

Elevation in HuapoAI Transgenic Mice.

30 ~ Seventeen different series of studies were performed to
evaluate the effect of compounds of the present invention

-upon HDL and triglyceride levels in human apoAI mice. For



controls. Dosing was perforned daily in the early morning for 14 days.
Over thecourse of the experiment, body weight and food {Oavsyup@is on were
nonitored. 10 Using this assay, compounds of this invention were found to

resul wo me/ssgni fi cant wei ght reduction. EQU VALENTS:  Wi4/8sdilkggi Nventi on
has been particul arly shown and 15sdescribed with references to preferred
embodi ments thereof, it will be understood by. those skilled in the art
that various changes in formand details nay be made;therein w thout
departing fromthe scope of the invention enconpassed by the appended

byt et R A A P M el P A T e RN R R o
phar mkeenisigealily faacentmbl epsalt s(csmva-asanhodWirales JhelRef -
Mhereigboggtory Bar Harbor, ME) were acclimated in 1ndlv1dual

cages for two weeks with standard chow diet (Purina 5001)

5 . and water provided ad libitum. After the acclimation, mice
and chow were weighed and assigned to test groups (n = 5)
with randomization by body weight. Mice were dosed daily by
oral gavage for 8 days using a 29 gauge, 1-1/2 inch curved
feeding needle (Popper & Sons). The vehicle for the

10 controls, test compounds and the positive control
{fenofibrate 1ﬁ0mg/kg) was 1% carboxymethylcellulose (w/v)
with 0.25% tween 80 (w/v)}. All mice were dosed daily
between 6 and 8 a.m. with a dosing volume of 0.2ml. Prior

Lo termination, animals and diets were weighed and body
15 weight cﬁange and food consumption were calcuiated.' Three
- hours after last dose, mice were euthanized with CO2 and
blood was removed (0.5~1.0 ml) by cardiac puncture. After
Sacrificet the liver, heaft, and epididymal fat pad were
excised and weighed Blood was permitted to clot and serum

20 was separated from the blood by centrlfugatxon.A

| Cholesterol and trlglycerldes were measured

cblorlmetrlcally using commercially prepared reagéﬁts {(for

example, as available from Sigma #339 1000 and Roche #450061

for trlglycerldes and cholesterol, respectively). The

25 Pprocedures were modified from publishéd work (McGowan M. W.

et al., Clin Chem 29:538-542,1983; allain C. C. et al., Clin
Chem 20:470-475,1974. Commercially available standards for
triglycerides aﬁd total éholesterol, fespectively, _
- commercial quality control plasma, and samples were measufed
30 in duplicate using 200 pl of reagent. An additioﬁal aligquot
; of-sample,,addéd—to-a well containing 200 pl Watér,-prbvided'

a blank for each specimen; Plates were incubated at room




(a) Rl is selected fromthe group consisting of hydrogen, substituted or
unsubstituted group selected fromd-C8 alkyl, ar -al kyilgmaybeés> 4

het er oaryl - CO-4-al kyl, C3-C6 cycl oal kylaryl -CO-2- is al kyl, and

- CH2- G¥O)2RB%3R , 8, wherein R17 is O or NH and R18 ISp@ﬂUS(ﬂﬂébigy
substituted benzyl; (b) Wis 0 or38 (c) R2is Hora. substituted or
unsubstituted group selected fromthe group consisting of d-C6.al kyl, 20
g-C6 ally.1, aryl-CO 4-al kyl, heteroaryl-CO 4 al kyl., sulfonam de, am de,
ORIO and G3-C6 cycloal kyl; (d) X is an optionally substituted C2-C5

al kyl e |n ane c on at gm of he |inker 25_Dbe repl aced
Wi t h OQQTEF e?@? § P g?rhﬁPg agngﬁatﬁeb%ﬁﬁ A% WY 2005

360 (fymEand SeﬂeﬁMGﬂofreﬁthhecﬂépéﬁtéﬁﬁﬁl§hﬂngrﬂﬁly@aﬁq&gﬁn C(RS) (R4) A

A - and a SUbSIt ed or unsubstituted noeity selected fromthe group

‘consi STETRGCEF ¥obreRr1 60T -hesPas ki vecromerohiwere adways s

CO 4- afikhint the I o] I X r | koxy

Cl - 4al kyl , an?%oagﬁ??é%%% r%%§%0%§¥ t?ﬁc%oeéfhég%égé%ﬁ 4ﬁﬁé€?ég

suBst | §2% esempbeetves bebowubeti t ubkY smmplésoﬁrmeazt ossthemenmbst i tuent s

‘each jodependenthy, rel£&t shnLr oM Lhe, group, consisting of C-CS alkyl, d-,
variability.
Serum lipoproteins were separated and cholesterol
quantitated by fast protein liquid chromatography (FPLC)

10 coupled to an in line detection system. Samples were
applied to a Superose 6 HR size exclusion column (Amersham
Pharmacia Biotech) and eluted with phosphate buffered

. saline—EDTA_at 0.5 ml/min. Cholesterol reagent (Roche
© Diagmostics Chol/HP 704036) at 0.16ml/min mixed with the

15 column effluent through a T-connection and the mixture
passed through a 15 mx 0.5 mm id knitted“tubing reactor-
immersed in a 37 C water bath. The colored producﬁ produced
in the prgsehce of cholesterol was monitored in the flow
strem at 505 nm and the analog voltagé from the monitor was

20 converted to a digital signal for collection and analysis.

The change in voltage cérresponding to change in cholesterol

COncent;ation was plotted vé time and the area.undér the

. curve corresponding to the elution of very low density
lipoprotein (VLDL), low density lipoprotein (LDL) and;high
25 density lipoprotein (HDL} was calculaied using Perkin Elmer
' Turbochrome‘software' The results of these studies are
provided in the follow1ng tables for triglyceride and HDL -
cholesterol 1evels Note that the superscripted numbers in
- the following tablesvfefer to the study numbers. Further,
30 'the‘values,_determined in each study, for triglyéeride

. levels in the control mice and for HDL cholesterél-levels in




c5 alkoxy,‘CI-CS hal oal kyl, Cl-C4 hal oal koxy, nitro, cyano, CHO  hydroxyl,
Cl -4 al kanoi ¢ acid phenyl, aryloxy, S02R7, SR7, benzylﬂxuh 2005
al kyl ear boxam . do and COCH, wherein R7 is al kyl or ' hal oal k), ; and wherein

Wn i swo 0288353 or 3, (ii)A is an functional group seleq&eﬁuﬁf Jghe 10
group consisting of carboxyl, Q- s&Balkylnitrile, carboxam de, substltuted
or unsubstituted sulfonan1de substituted or unsubstituted

acyl sul fonam de and substituted. or unsubstituted tetrazole; 15 (iii) R3 is
H, saturated or unsaturated-Cl-C5 alkyl, C-C5 al koxy, and (iv) R4 is H,

hal titute roup_s cted fromd -Cr, alkyl
a-25 ar gggﬁféggCgrgéE?éaﬁEg%,%5%y?9§8 Efgﬁﬁgﬁgkﬁp 5%@ geddAwing: R3yand
R4 at etakbdbabined to forma C3-C4 cycloal kyl; (v) R19 is selected fromthe

group consisting of hydrogen optionally substit ut ed aryl met hyl and
optionally 25 substituted O -C4alkyl; 10 May 360a (9) R8 is independently

Ao enyl | Soef har o F SRS ErkE B 0980 L K Hep
cofsi sq%/ nighef Iiyein oiem, was | C@fpatksg| to Qi €4 rateylrenyl chlkakenigukstitut ed
or un%ﬂpStéeﬁ%f¥§ﬁggﬁpounds which could be particular;y useful for
1owerihg triglycerides. Generally, triglyceride decreases
of greater than or equal .to 30% {(thirty percent) compared to
control following a 30 ﬁg/kg dose suggests a compound that
10 can be especially useful for lowering triglyceride levels.
The percent increase of HDLc serum levels ;n mice
- receiving a compound of the invention was compared to mice
receiving vehicle to identify compounés of the invention
" - that could be particularly useful for elevatlng HDIL: levels.

15 Generally, and 1ncrease of greater than or equal to 25%
{twenty flve prercent) increase in HDLc level following a 30
mg/kg dose suggests a cbmpound that can be especially useful

- for elevating HDLc levels.
It may be particularly desirable to select compounds of

20 this invention that both lowerrtriglyceride levels and

- increase HDLc levels. ﬁowever. compounds that elther lower
trlglycerlde levels or increase HDLc levels may be desirable
as well.

25 ' Evaluation of Glucose Levels in db/db Mice

The effects, upen plasma glucose of administering
- various dose‘levels of five different compounds of the
present invention and the PPAR gamma agonist r051g11tazone
| (BRI.49653) or the PPAR alpha agonlst fenoflbrate, and the
30 control to male db/db mice, were studied.
o Five week 0ld male diabetic (db/db) mice {for example,
C57BlKs/j-m +/+ Lepr(db), Jackson Laboratory, Bar Harbor,



10 May 2005 WD 02/38553 PCT/USQ /42928 361 substituted or unsubstituted
aryl -C. L-C4 al kyl, substituted or unsubstituted heteroamay g0d5 C6 allyl,
and ORIG and (i) RIOis independently selected fromthe group 5 _
consi sAYBF¥hydr ogen and C L- C4 al kyl . 2. A conpound BGIGs@imed by daim
| represented by the follow ng st¥ictural Formula 11: RL \ Y.a N~NW x
N R2 10 and pharmaceutically acceptable salts, solvates.and hydrates

t hereof, wherein: (a) R is a substituted or unsubstituted group 15

sel ected fromd -C8 al kyl, aryl-CO 2-al kyl, heteroaryl-CO 2- alkyl, C3-C6~
cycl oaMe}| aryle€ 21iakkyhaeespheryl hohtBrdWs e @agS with Fd$ HHPr a
substituted or unsubstituteg2group selected fromCl -C6 al kyl and C3-C6

cycl oaPRyFY avpiighlg ps gl

emegl-kypEfer| ek &colidediivromerdarhon at om of

i Ay i N ;0.3 (8 YAis o 0, S NHor a
Singl e hora eRg (FFORES( afbfn AN aret R FRREAS B R s 0 25 (1) ¢

is O,
5

10

15

20

25

30

mnotehes, 3weighed, and bled via the tail vein for

determination of initial glucose levels. Blood was

collected (100 pul) from unfasted animals by wrapping each .
mouse in a towel, cutting the tip of the tail with a
scalpel, and milking blood from the tail into a heparinized
capillary tube. Sample-was discharged into a heparinized
microtainer with gel separator and retained on ice. Plasma
was obtained-éfter centrifugation at 42C and glucose .

measured immediately.’ Remaining plasma was frozen until the

- completion of the‘experiment, when glucose and triglycerides

were assayed in all samples. Animals were grouped based on
initial glucose levels and body weights. Beginning the

following morning, mice were dosed daily by oral gavage for

7 days. Treatments were test compdunds (30 mg/kg), a

positive control agent (30 mg/kg) or vehicle {1%
carboxymethylcellulese (w/v)/ 0.25% Tween80 (w/v); 0.3 _
mi/mouse]. On aay 7, mice were weighed and bled (tail vein)
3 hours after dosing. TWen§y-four hours after the 7" dose
{i.e., day 8), animals were bled again (tail veiﬁj. Samples
obtained from conséious animals on days 0, 7 and 8-wgre
assayed for giﬁcose; After the 24 hour bleed, animals were
weighed and dosed for the final time. Three hours after

dosing on day 8, animals were anesthetized by inhalation of

‘isoflurane and blood obtained via cardiac puncture (0.5-0.7

ml}. Whole‘blpod was transferred to serum separator tubes,

chilled on ice and permitted to clot. Serum was obtained

after centrifugation at 4°C and frozen until analysis for

éompound,levels; After sacrifice by cervical dislocation,



i) Ais an acidic functional group such as carboxyl, carboxam de
gUbltituted or 10 May 2005 WO 02/38553 PCTfUSO /42928 13adaynpeesstitut ed
sulfon Qr substituted or unsubstituted tetrazole, (iii) R3is H,
satura}g; Qp‘ﬁnsaturat ed d-C5 al O - C5 al koxy, anRCBUSHERIRA i s H,
hal o, a substituted or unsubstltu%_gd group selected fromd-C5 alkyl,
a-C5 al koxy, C3-C6 cYcl Gal kyl and phenyl, o - r R3 and R4 are conbined to
forma C3-C4 cycloalkyl. 10 3. A conpound as clainmed by any one of C ains
1 or 2 wherein Wis 0. 4.~ A conpound as clained by any one of Cains 1, 2
or 3 therkivef, i beArt5anA epioURthads felaigRe RerneQnef Laim 1, 2, 3
or 4 15, eéeln Ais COOH 6. A conpound as clained by any one of
d ai ns¥4?t &g or 5 wherein Y is 0. 7. A conpound:as clained by any one

of C ains 0 e .compound of Claim7
wherein E ﬁlﬁ?ggtéﬁsf heasiiagh S?g&ér&r;ng%l%%uﬁ; B4 VI - CO 4- al kyl ,

thio-Cﬂomm%w&@¢11YtphnahybedctedgbhﬁsyarﬁbcoeuiﬁglKgxygk$yl aninoaryl

and ani o 4a|k 9,.A co nd as cl ai mred by any one of d ai s 1, 2, 3,
S SR o ke BEORRiRe5T EKS PEdiga from published

work (McGowan, M. W., Artiss, J. D., -Strandbergh, D. R. &
Zak, B. Clin Chem, 20:470-5 {1974} and Keston, A. Specific
colorimetric enzymatic analytical reagents for glucose.
Abstrect of papers 129tﬁ Meeting ACS, 31C (1956).); and
10 depend on the release of a mole of hydrogen peroxide for
each mole of enalyte, coupled with a color reaction first
described by Trinder {Trinder, P. Determination' of glucose
in bleood us1ng glucose oxidase with an alternative oxygen
:_ acceptor Ann Clin Biochem, 6:24 (1969)})}. The absorbance of
15 the dye produced is linearly related to the analyte in the
sample. The assays were further modified in euf laboratory
for use in a 96 well format. The commercially evailable.
standard for glucose, commercially available quelity control
_ plasma, and samples (2 or 5 pl/well) were measured in
20 duplicate using 200 pl of reagent. An additionel aligquot of '
: sample, pPipetted fo a third well and diluted in 200 pl
water, prowvided e blank-for each specimen. Plates were
. incubated at room temperature for 18 minutes for glucose on
a plate shaker (DPC Micormix 5) and absorbance read at 500
| 25 nm on-a plate reader, Saﬁple absorbances were compared to a
B standard curve .{(100-800 for glucose). Values for the
ﬁﬁality control sample were alWays'within the expected range
~and the coefficient of variation for sambles was. below 10%.
. A1l samples from an experlment were assayed at the same time
301;t0 minimize inter-assay variability. -
' The results of_the study, suggest compounds:of'the

present invention that significantly reduced db/db mouse




0 0 R14-S N R4 wherein R14 is selected fromthe group consisting of CF3,
substituted or unsubstituted phenyl, substuted or unsulstvayeErs

aryl -CO 4-al kyl, and Cl-6-al kyl. 10 May 20Q@ 363 10. A conpound as cl ai ned
by any one of CIalms 1, 2, 3, 6, or 7 wherein Eis a group of the formula:
0 RLAMOBEBRA  wherein R4 is selected fromthe group"@BHg‘?‘é‘t"‘ﬂ?gof CF3,
substituted or unsubstituted pheny’P substuted or unsubstituted

aryl -CO-4-al kyl, and Cl-6-al kyl. 11. A conpound as claimed by any one of
Clains 1, 2, 3, 4, 5 6, 7, 8 9 or 10 wherein X is propylene.~ 1.2 -1 A
conpound of Claiml which is Propanoic Acid, 2-[4-]3-

. [ 2, 5-diagdaoglufbéentetiyl phehyl nebboyting- OxObbdl I kelglt gains

triazol pr o yI | phenox-yj - 2-nmethyl -. -13. A conpound of C ai ml2 which

i s CryEPaFIWLﬁE ?ﬁﬁaﬁB?E t @F 8, observed for rosiglitazone.

2-[4-[3-[2,57-di hydro-1-[(4- m~lth~ | phenyl ) met hyl | -

5-oxo0-1H 1, 2,4-triazol -3-yljpropyl | phenoxyl - 2-nmet hyl -- having an X-ray

di ffract | Givajatateron Wi dihecdrﬁﬁac'sim ot Cdrgastdme foftHeh@rfeslelndwi ng- peaks:
.%nd %4t1M+/-

4 alasuValeiala
Savae i

d A ' } -
~one of dains 1 2,5 or 11 thatngﬁlmrg@{,@ggnt ed by the foI | owl ng structural
formul a:

Female AY Mice

Female &Y mice were singly housed, maintained under
10 standardized conditions (22°C, 12 h light:dark cycle), and
provided free access to food and water throughout the
duration of the Stﬁdy. At twenty weeks of age the mice were
randomly assigned to vehicle control and treated groups
based on body weight and body fat conten£ as assessed by
15 DEXA scanning {(N=6). Mice were then dosed via oral gavage
with either vehicle or a Compound of this invention (50
' mg/kg) one hour after the initiatioh of the light éfcle {(for
. example, -about 7 A.M.) for 18 days. Body weights were

measured daily throughout the study. On day 14 mice were

- 20 maintained in individual metabolic chambers for indirect

Acalorimetry assessment of energy expenditure and fuel
utilization. On day 18 mice were again sﬁbjected to DEXA
scanning for post treatment measurement of body composition.
The results of p.o. dosing of compound for 18 days on
25  body ﬁeight, fat mass, and lean mass were evaluated and
. ~suggest which compounds of this invention can be especially
uéeful for maintaining desirable weight and/or promoting
desired lean to fat mass. |
Indirect calorimetry measurements revealed a
30 smgnlflcant reductlon in respiratory quotient (RQ) 1n
. treated animals durlng the dark cycle [0.864 + 0. 013
_'(Contrpl) vs. 0.803 + O.QO7 (Treated); p < 0.001]. This



10 May 2005 WD 02/38ii3 PCT/USO /42928 364 RA R R3 A- N QO x NR2
and pharnaceutically acceptabl e salts, solvates and hyquhgﬁgmﬁgreof
wherelqV g &9 is selected fromthe group consistin dr ogen
substi U 4% unsubstltuted group,_ selected fromd - CT/US01/42928
al kyl , -aryl - CO- 4-al kyl , heteroaryﬁ CO 4-al kyl, C3-C6 cycloal kyl aryl - CO-2
al kyl, and -CH2-C(C»-RI7 Rl ~, wherein R17 is O or 10 NH and R18 is
optionally substituted benzyl; (b) R2 is Hor a substituted or
unsubstituted group selected fromd -C6 al kyl, C3-C6 cycl 6al kyl and
het er oarAuct(ion Xn K@ iRiGdiaktivenefl bakencwbesednuene ieaithen of-5- atom

f th | d th 0, NH o C, O S, A
?s a ?J%giﬁgﬂfn%éFgﬁbrep & eedng&N@tHéaﬁkbuﬁycéén5|§§b§§l@ﬂaég;boxyfe)
Q- C3aldepatdd idn8mad@ @arsg%g'@ud.eﬂ?am&ghewd pHES !.}Q%%gt ytzed

sul f onam de, substituted or unsubsfitute acy onan1 e and. substlttted
or unsﬁ@@g@puﬁg@endlture than control animals (17 40 + 0.49 vs.

5 13.62 + 0.26 kcal/kg/hr, respectively).

-

Male RKK/aY Mice

| Male KK/AY mice were singly housed, maintained under
standardized conditions (22°C, 12 h light:dark cycle), and
10 provided ffee access to food and water throughout the-
duration of the study. At twenty-two weeks of age the mice
were randomly assigned to vehicle control and ﬁreated groups
based on plasma glucose levels. Mice were then dosed via
~ oral gavage with either vehicle or a Compound of this
15 invention (30 mg/kg) one hour after the initiation of the
light cycle (7 A.M.) for 14 days. Plasma glucose,
triglyceride, and insulin.levels were assessed on day 14.
The results of p.o. dosing of compound for 14 days on
. plasma glucose, triglycerides, and insulin are evaluated to
20 _identify compounds of this invention:' which may:be especially -

desired. - ' : ‘ :

Method to‘Elucidate the LDL-cholesterol Total*éhdlesterol

and Triglyceride Lowering Effect of éompound.S(B)

25 Male Syrian hamsters (Harlan Sprague Dawley) weighing
80-120 g were placed on a high-fat cholesterol-rich diet
. for two to three weeks prior to use. Feed and water were
provided ad libitum throughéut the course of the experiment.
| Under these'conditions, hamsters became. hypercholesterolemic
30 showing plasma cholesterol levels between 180 280 mg/dl
(Hamsters fed with normal chow had a total plasma

cholesterol 1eve1 between 100-150 mg/dl.)} Hamsteré with



tetrazole; (f) R3 is H, saturated or unsaturated Cl-C5 al kyl,

25 C-GC5

i i i 2006
al koxy; and (g) R4 is H halo, a substituted or unsubs,tﬂthﬁQOﬁSﬁhy
groupyselected fromdCl-C5 al kyl, d-C5 al koxY, C3-C6 cycloalkyl and

/ 5 edtoformaCBC40ycIoaIk
phenyl w@h3sand R4 are conbln cyelsd %%EH%Béund o

conpound as clained by Caim14 wherein Ais COOH.
chPned by any one of Cains 14 or 15 wherein R3 is nmet hyl .

17 -. A

4 s
conpound as clained by any one of Cains 14, 15 or 16 wherein R
rre?ﬁyl 18 - A compound as clained by any one of Clains 1,2 or 11 10 that

NHON- R4 R3 N

d by t following structural fornula: 0 Rl
R rep}%&ﬁﬂ% (g%ﬂ’ ?Qb?lQe moeidls, angh|akavey amre 15~.' hydrates

t her eofrandmpiieidd Mo eréastrﬁﬁ{@l(\g% gcfr %Qéé?f & Q: JS:OQ:PIt

hydrogen substituted or unsubst group selec

i ng of
Cl-C8 al kyl,

aryl - cobhels s&FrolRQeveletusion Whmmgjdgﬁm@bmmmbo@kbﬁﬁﬁrw - CO- 2-

A Compound of this invention was dissolved in an

5 agueous vehicle (containing CMC with Tween 80) such that

each hamster received once a day approx. 1 ml of the

solution by garvage at doses 3 and 30 mg/kg body weight.

Fenofibrate (Sigma Chemical, prepared as a suspension in the

- 8ame vehicle) was giveﬁ as a known alpha-agonist control at

10 a dose of 200 mg/kg,'and the blank control was vehicle

alone. Dosing was performed dally in the early morning

for 14 days.
) Quantification of Plasma Lipids :

On the last day of the test, hamsters were bled (400

ul)

15 from the suborbital sinus while under isoflurane anesthe51a

2 h after dosing. Blood samples were collected 1nto

heparinized mlcrofuge tubes chllled in ice bath. Plasma

samples were separated from the blood.cells by brief

centrifugation. Total cholesterol and triglycerides were

20 determined by means of enzymatic assays carried out

automatlcally in the Monarch equipment (Instrumentatlon

Laboratory) f0110w1ng the manufacturer’s precedure.

lipoproteins (VLDL, LDL and HDL) were resolved by inj

Plasma

ecting

25 ul of the pooled plasma samples into an FPLC system

25 . eluted with phosphate buffered saline at 0.5 ml/min through

& Superose 6 HR 10/30 column {Pharmacia) maintained room

temp. Detection and characterization of the isolated plasma

lipids were accomplished by-pdstColumn incubation of

effluent with a Cholésterol/HP reagent (for example,

the
Roche

'30_ Lab System; - 1nfused at 0.12 ml/min) in a knitted reactlon

0011 maintained at 37°C.a The intensity of the_color formed



alkyl, and -CH2. -C(O-RI 7-RI 8, wherein R17 is 0 or NH and R18 is
optionally substituted benzyl; (b) R2 is H or a substituigada®boos
unsubstituted group selected fromC -C6 al kyl, C|3|CG cycl oal kyl (and 25
het er +Q May 2P95, 366 (c) X is an optionally s -

al kyl gﬁgﬁfdz 38l’ger wherein one carben atomof the Ii nkerp‘ﬁéhg'}lz}égﬁepl aced
with O, NHor S; 5 (d) Qis C 0O or S (e) R3is H saturated or
unsaturated Cl-95 alkyl, d-C5 alkoxy; and (f) R4 is H halo, a
substituted or unsubstituted group selected fromd-C5 dlkyl, O-C5

al koxy, 10 C3-C6 cycl oal k and phenyl, or R3 and R4 are conbined to form
a C3- oaaéyﬁr%@k*ywna@) t\OCéﬁ@ esteral neendsnargtore aidGrasns 1-11, 14,

15, 1 omthe group consisting of a
substﬁ?ﬁ?% %nsé\%ﬁ%?%g%%dh?é@% % -aryl-Co-4-alky 1,

het er oar yl - m4efﬁétylofaadtniﬁxéﬁ:@mmad>f<yé arythpékrR-of kﬂﬂus 20. A corrpound -

as clained b of Clajns 1- 14, 15, 16, ~17, 18 or 19 wherein R
is substt ?HF% ¥ Od@_[s 13 % It oE e PRECERL ArECHFELSR the O ai'ms

1, Q -oh 181 Iéaéllﬁléﬁpféﬁ@f&%’e byo tee Fokih O Ogpsbct Ul pHormul a: V-R5

: N- lowering efficacy for certain compounds of this' invention is
markedly more potent than that of fenofibrate. Compounds of
this invention that_decroase LDL greater than or egqual to
30% (thirty percent) compared to vehicle can be especially

10 desired. _ | _

' The total-cholesterol and triglfceride lowering effects
of a Compound of .this invention was also studied. The data
for reduction in total cholesterol and triglyceride levels
after treatment w1th a compound of this 1nvent10n for 14

15 days was compared to the vehicle to suggest compounds that
can be particularly desired. The known control fenofibrate
did not show significant efficacy under the same '

experimental conditions.

20 'Method to Elucidate the Fibrinogen-Lowering Efféct of

PPAR Modulators

Zucker Fatty-Rat Model:

25 The life phase of the study on fibrinogen—lowering effect of
| compounds of this invention was part of the 1life phase
.procedures for the antidiabetic studles of the same
compoundé. : On the last (14™) day of the treatment perlod

with the animals placed under surgical anesthesia, ~ 3ml of
30 blood is’ oollected{ by -cardiac puncture, into a syringe
| containing citrate buffer. The blood sample is chilled
and centrlfuged at 4°C to isolate the plasma that was stored
at -70 °C prior to flbrlnogen assay.



HO R4 R3 R2 .25 and pharmaceutically acceptable salts, solvates and
hydrates thereof, wherein: 10vay~2,,qP5 367 (a) R2 is H@ad2640stitut ed
or unsubstituted group selected fromd -C6 al kyl, C3-C6 cycl oal kyl and
heteroaryl: 5 (b) x is an optionally substituted C-C5 al kyl ene |inker

wher ei WOSRE¥Ar bon atom of the Iinker may be repl acedPW’llgP]G'?”WH or S; (c)
R3 is H saturated or unsat ur at ed>d - C5 al kyl, d-C5 alkoxy; 10 (d) R4 is
H, halo, a substituted or unsubstituted group selected fromdC -C5 al kyl,
Cl -C5 al koxy, C3-C6 cycloal kyl and phenyl, or R3 and R4 are conbined to
forma C3-C4 cycloalkyl; (e) Vis a bond or a unsubstituted or substituted

15 d -ggaﬁggykgggi(gﬁo#p;nggd?i%gmgeiiﬁr@ﬂgﬁﬁ;ut ed or unsubstituted group
sel ect ; groups. 2 2 A conpound as
clainmed by any one of Clains 1 1, 2 or 11 20.- +2- that is, represented by
t he foRebwilG s uédbrahogenr MevelR6 weRe RGuadtyfRed by using a

commercial assay system consists of a coagulation instrument

5 following the manufacturer‘s protocol. In essence, 100 ul
of plasma was sampled from each specimen and a 1/20 dilution
is prepared with buffer. The diluted plasma is incubated at
37°C for 240 seconds. Fifty microliters of clotting reagent
thrombin solution (provided by the instrument’s manufacturer

10 in a standard concentration) is then added. - The
instrument mdnitored the clotting time, a function of
fibrinogen concentration gquantified with reference to

standard samples.

15 Results :

Compounds of this invention are capable of lowering
fibrinogen level in vivo. Compoundé that lower fibfinogen
level greater than vehicle can be especially desired.

20 Cholestercl and triglyceride lowering effects of
compounds of this invention were also produced in Zucker
rats. '

Method to Elucidate the Anti-body Weight Gain and Anti-

appetite Effects of Compounds of this invention
25 |

Fourteen-Day Study in Zucker Fatty Rat® or ZDF Rat? Models :
‘Male Zucker Fatty rats, non-diabetic (Charles : River
Laboratories, Wilmington, MA} or male ZDF rats (Genetic

.30 Models, Inc, Indianapolis, IN) of comparable age and weight
were acclimated for 1 week prior to treatment. Rats were
on normal chow and water was provided ad libitum throughout
-the course of the experiment. | -



HONR6 N- IR44 R3 --0 R2 10 May 20Q6,,,',, 368 and Pharnaceutically

acceptabl e salts, solvates and hydrates thereof, V\herei.lrb:_%(‘ %O% is Hor &
substituted or unsubstituted group selected fromCl-C6 al y’? - C6
cycl oal kyl and heteroaryl (b) X is an optionally substitued Cl-C5 al kyl eng

| i nkeWwandpeasedsn one carbon atom of the'linker may be rgalhamegygth O, NH or
S; 10 (c) R3is H, saturated or ussaturated d-C5 alkyl, C-C5 alkoxy; (d)
R4 is H halo, a sul?stituted or unsubstituted group selected fromCl-C5
al kyl, ¢ -C5 al koxy, C3-C6 cycloal kyl and-phenyl, or R3 and R4 are 15
conbined to forma C3-C4 cy;cloalkyl; (e) Vis a bond or a unsubstituted or
subsththg%%dis | - C3 _al ky.l en royp; and (f) RGis H,2A OR C-C5 al kyl,

al koxy, “Hal 62 hal*GaTk It S AR Rb AR 3FEORs prédvLe sughokpatso2R7, SR7,
20 : cy¥a@ROxraberaykovra R ! o405, CQPH, Yherein R7 is an
al kyl or a hal oal kyl . d 23%%??3%%??3%%?%%§F% %Zﬁl\}\her eitﬁ’gv i s methyl epe.
24, ASEdHpéaRdLAs Jeraiamed aly damesofe 1o ©.Gl,ailmend; 32mavka3body

weight. Fenofibrate (Sigma Chemical, prepared as a .
5 suspension in the séme vehicle) a known alpha—agonist given

at doses of 300 mg/kg, as well as the wvehicle ﬁere

controls. Dosing was performed daily in the eérly morning

for 14 days. Over the course of the experiment, body

weight and food consumption were monitored.
10 Using this assay, compounds of this invention were found to

result in significant weight reduction.

EQUIVALENTS:
'While this invention has been particularly shown and

15 described with references to preferred embodiments thereof,
it will be understood by those skilléd in the art that
various changes in form and details may be made‘thefein
without departing from the scope of the invention

encompassed by the appended claims.



25 wherein X is propylene. 25. A conmpound as cl ai mred by any one of
Clainsi22, 23 or 24 wherein R3is nethyl. ~26-. A conp af%tﬁ%a'”Ed by
any one of Cainms, 122, 23, 24 or 25 wherein R4 is, nethy 10 May
2005, ,,,- 369 27 A conpound as clainmed by any one of Clainms 1 or 2 that
represented by the followi ng strucBi¥ral fornmula: R6 R6 0 0 Zell R6 HON
ly . N R4 R N R2 and Pharmaceutically acceptable salts, solvates and
hydrates thereof, wherein: 10 (a) R2 is H or a substituted or unsubstituted

group selected fromCl -C6 al kyl, C3-C6 cycl oal kyl and
Is H, saturated or unsaturated Cl-C5

het eroaryl - (del et e~het eroaxyl); (i d '
i al o, a substituted or. unsubstituted

al kyl, G-C5 alkoxy; 15 (c) R4 is H, ,
group selected fromd -C5 al kyl, CI-C5 al koxy, C3-C6 cycloal kyl and

phenylynot B3 apdiR4425¢:

S

1. A compound represented by the following structural
5 Formuala I:
R1

R8 /
E
\ NN

Y
)=
X N
Ro Lg

and pharmaceutlcally acceptable salts, solvates and
hydrates thereof, wherein: '
10
(a) RI1 is selected from the gtoup coﬁsisting of
hydrogen, substituted or unsubstituted group
selected from C1-Cg alkyl, 'aryl—Cg 4-alkyl,
. | heteroaryl—Cg 4-alkyl, C3-Cé6 cycloalkylaryl-Cq. 2=
i5 - alkyl, and -CH-C(Q)~R17- R18 wherein R17 is O or
NH. and R18 is optlonally substltuted benzyl
(b} W is 0 or §;
"c) R2 is H or a substituted or unsubstituted group
selected from the group consisting of C1-Cg alkyl,

420'.j C1~Cs allyl, aryl-Cq. 4-alkyl, heteroaryi—co 4-
alkyl, sulfonamlde. amlde OR10 and C3-Cg

_ cycloalkyl
{(d) X is an thlonally'sﬁbstituted Cy ~Cg alkylene
. | o - 11nker whereln one carbon atom of the linker may
" 25 l T be replaced w1th O, NH or S;
{e) Y is ¢, 0, ST Nﬁ_or a single bond; and



conmbined to forma C3-C4 cycloal kyl; and (d) R6 is independently sel ected

fromthe group 20 consisting of H OR Cl-CS alkyl, alkg é@a
ha. | oal kyl , hal oal koxy, nitro, phenyl, aryioxy, S02R7, cyano

benzyl oxy, phenoxy, 10 May 21005 370 al kyl carboxam do or COOH wherein R7
Is an al k-yl or a haloal kyl. 28. Asconpound as cl ai med by any one of
Clainms 1, 2, or 4- 27 that is represented by the following structure: R6
A6 E\Y.N"N N ~--- 0 R2 wherein R6 is independently selected fromthe
group consisting of H OH CI-Cs al kyl, alkoxy, haI o, hal oal kyl ,

hal oal koxy, fi)ra iﬁwﬁaiecé@d4E%&mmﬁﬂéﬂgroég §Bﬁ ano %enzyloxy,
ere

phenoxy, al kyl car boxam do or a hal oal ky~.
29 A conpound as hrdwemen by BRR) tmia)m.f X &t al,sulegﬁtéh‘ -r28 wherein

consi sting of hydrones L EFR nefS TR Re e gl HoncERS o canidoms 30, A
compound as cl ai rEf fHARY covR1Y,- O 16, 1a1]@y19rcl—c52%11‘ﬁﬁer YRy 1S
5 Co-g-alkyl, thio-Cj._4-alkyl, thioaryl, Ci-
galkoxyaxryl, Cj.galkoxy C1;4a1kyl, aminoaryl, aﬁd
aminoCi._galkyl, and wherein ."Wlién said o substituted
moieties are substituted with from one to three substituents ea‘;:il"“““_"""'_"
mdependently selected from the group consisting of C1-C5 alkyl, Cl-
C5 alkoxy, C1-C5 haloalkyl C1-C4 haloalkoxy, nitro, cyano, CHO,
hydroxyl, C1-C4 alkanoic acid phenyl, aryloxy, SOZR7 SR7,
henzyloxy, alkylcarboxaml do and COOH; wherein R7 is alkyl or -
haloalkyi; and wherem
(i) nis 0, 1, 2 or 3,
(i1} A is an functional group selected from the
10 group copsiéting.of carboxyl, Ci~
Cialkylinitrile, carbéxamide, substifuted or
unsubstituted sulfonamide, substituted or
unsubstituted acylsulfonamide and substituted
or unsubstituted tetrazole, |

L

i5 - . (111} R3 is H, saturated Or unsaturated Cj-Cs
' alkyl, C3-Cs alkoxy, and
(iv) R4 is H, halo, a substituted ox _
unsubstituted group seiected from C1-Cs
‘ alkyl, C3-Cs alkoxy, C3-Cg cycloalkyl, aryl
.-20 'i - . €0p~C4 alkyl and phenyl, or R3 and R4 are
' combined to form a C3-Cy cycloalkyl-

(v) R19 is selected from the group cons:.stz.ng -
of hydrogen, optionally )
) substltuted arylmethyl and opt:.onally

25 substituted Cl-Cdalkyl;




0 HO R4 R3 20 -31. A conpound represented by the follow ng structural

formula: 10 May 2005 WO 02138553 rCT/ USO /42928 371 RJ10!5%{/2‘%5N _ W Yz
X N E- -CZ RO R2 and pharnmaceutically acceptable salts, solvates&nd
hydrates thereof, wherein: b (b) Rl is selected fromthe group consisting
of hydrogen, substituted or unsubstituted group selected fromCCl-C8

al kyl, aryl-CO 4-al kyl, heteroaryl36€@®4-alkyl, C3-C6 cycloal kyl aryl - CO- 2
al kyl, and -CH2-C(O-R 7-RI 8, wherein R17 is 0 or 10 NH and R18 is
optionally substituted. benzyl; (b) Wis O or S;. (c)-RRis Hor a
substituted or unsubstituted group selected fromthe group consisting of

Cl - 06 al kyl{g) Q8 Chs alrddperriamt P debbbyba PEERT OREYLrERp4
consisting of hydrogen, C1-C4 alkyl, Cl-—C4
alkylenyl, and halo;

(h) RQ is independently selected from the g:rOup
consisting of hydrogen, C;-C alkyl, Ci-Cq
alkylenyl, halo, substituted or unsubst:%_.tu_ted aryl,



15 al kyl, sulfonam 'de, amde, ORIO and C3-C6 cycloalkyl; (f) X is an
optionally substituted Cl-C5 al kyl ene |inker wherein on® iaybors at om of
the linker may be,replaced with O, NHor S; 20 (g) Yis C 0, S, NHor a

si ngl ey d (f) Eis selected fromthe group consistin hydr ogen,
C(R3)(ﬁ§?§g A%psubstltuted or uns%gstltuted sel ected f SH®§W%hﬁ?bup

consisting of (CH2)n COOR19, C-I- alkyl, Cl-C6 allyl, aryl 25
CO4-alkyl, thiOd-4-alkyl, thioaryl, d 10 May 2005 VO 02/ 38553
PCTIUSQ / 42928 372 4al koxyaryl, Cl-4al koxy C -4al kyl, am noaryl, and

ar ai nod -4al kyl, and wherein (i) nis 0, 1, 2 or 3, (||) Ais a functlonal
group sel ected PrbATi huted groupsgbﬁ§n§utﬁg @ty&aﬁbﬁﬁybihal

C3al kylnitrile, subst.it d. or. .unsubsti quonanlde
substituted or Sgﬁéggé??%ut HgéPguﬁﬁgﬁgﬁFdEegﬁﬁo étlt f or
unsubstltuted tallgiolanleRabiihnEB is H saturated or unsaturated g-G5
al kyl , ?Ikoxy and (iv) R4 iis H _halo, a substituted or

unsubstltuté& gRSlp iseradepsnteninly sedecked ifron W8 grany, C3- 06
cyd oakkWki s@hWy of hydrogen and C;-C; alkyl.

2. A compound as Claimed by Claim 1 represented by the
following structural
‘Formula I':
R1

w

R2
10
and pharmaceutically'acceptable salts, solvates énd

hydrates thereof, wherein:

(a) Rl is a substituted or unsubstituted group
15 selected from C3-Cg alkyl, aryl-Cg.p-alkyl, heteroaryl—co_g--
T alkyl, C3-Cg cycloalkylaxryl-Cp.z~alkyl or phenyl;:
(b} W is O or §; |
(é) R2 is H or a substituted or unsubstitutea group
selected from C1-Cg alkyl and C3-Cg cycloaikyl-
20 (d) X is a Cy-Cg alkylene linker wherein one carbon

atom of the llnker may be replaced with 0, .NH or
. S i .
(e) Yis C, O, S, NH or a singie bond; and
(f) E is (CHz)n COCH or C(R3) (R4)A, and wherein
25 (i) nis 0, 1, 2 or 3, |
' S (di) A ;s an agldic functional group such as

carboxyl, carboxamide substituted or



.15 CO- G4 al kyl and phenyl, or R3 and R4 are conbined to forma C3-~
cycloal kyl; (v) R19 is selected fromthe group conS|st|nQ)M£ 2&ﬁgrogen
optionally substituted arylnmethyl and optionally substltuted Cl-Cc4 al kyl;
20- (g)R6 is independently selected fromthe group consisting of hydrogen,
Cl - C4 wDleyhsssCl - C4 al kyl enyl, and halo; (h) RO is indepeadenits
selected.fromthe group consistipg of hydrogen, CI-C4 alkyl, d-C4 25
al kyl enyl, hal o, substituted or unsubstituted aryl, substituted or
unsubstituted aryl-C3.-C4 al kyl," substituted or unsubstituted,
heteroaryl, Cl-C6 allyl, and Oklo; (i) R1O is independently selected from

215700 Cs al kyl ene, B2 HKEEROEH BIEsShrsHenest BobPEr s d Rl ene)
and N (CO C2 al k-yl eaepubsehthildéd- tetsanplepti onal bond to forma double

bond. 32,- A conPouEd of , laim31 having the formula. Rk R8 NN \Y w °z
x N5 F19 R2 33 {13 oﬁiohﬁdﬂofs?$%¥ﬁ¥%@ Oprunsatpgpredentedsby t he

structural formul a: alkyl, C3-Cs alkoxy, and

5 (iv) R4 is H, halo, a substituted or

unsubstituted group selected from C;-Cg

alkyl, C31-Cg5 alkoxy, C3-Cg cycloalkyl and

phenyl, or R3 and R4 are combined to form a
C3-Cy cycloalkyl. '

10 3. A compound as claimed by any one of Claims-1 or 2
wherein W is O.
4. A compound as claimed by any one of Claimsll, 2 or 3
wherein E is A. | |
-S.A compound as claimed by any one of Claiﬁs 1, 2, 3 or 4
15 wherein A is COOH. “
6. A compound as claimed by any one of Claims 1, 2, 3, 4
or 5 wherein ¥ is O. | |
7.A compound_aé claimed by any one of Claims 1, 2, 3, 4
or S wherein Y is C.
20.. 8. A compound of ClaiﬁA7 wherein E is selected from the
- group consiéting of aryl-Cp-4-alkyl, thio—C1:4-alky1,
thiocaryl, C1_4alkoxyary1, C1_4a1koxyélkyl, aminoaryl,
and aminoCj _zalkyl.
9.2 compound as claimed by any one of Claims 1, 2, 3, 6,
25 or, 7 whereln E is a group of the formula:
II
R14-Ei5NzJ%>K<’
R4

L= "4, wherein R1l4 is selected from the-group
édnsisting of CF3, substituted or unsubstituted phenyl,
‘substuted or unsubstituted aryl-Cp_g-alkyl, and Cp.g-alkyl.



RB NN O x N RO R2 10 34.. A conpound of'CIainBI represented by the

R
structural forrmula: RL R8 5501 NN Aw F39 R2 35 Agqpppeas of C ai !
foll owing structure: 10 May 2005 374 R8 O

3.1 or 3-21 represented by the
N N~ Ax N RO R2 36-- A conpound of claim31l or 32 represented by the

following structure: R R8 N-N 363

1¢. A compound as claimed by any one of Claims 1, 2, 3, 6,

or 7 wherein E is a group of the formula:

wherein R14 is selected from the group consisting of CF;,
substituted or unsubstituted phenyl, substuted or
unsubstituted aryl-Cp_g-alkyl, and Cj._g-alkyl.

- 11. A compound as'?laimed.by any one of Claims 1, 2, 3, 4,
D, 6, 7, 8, 9 or 10 wherein X is‘propylene-;

12 4 A compound of Claimll which is Propanoic Acid, 2-[4-[3-
12, 5-dihydro-1-[ (4-methylphenyl)methyl] ~5-0x0~1H-1,2, 4-

_ triazol—B-yl]propyl]phenoxy]—2-methyl—.

711. A compound of Claim 12 which is Crystalline Propanoic
Acid, 2-[4-(3-[2,5-dihydro-1-{ (4-methylphenyl)methyl] -
5-oxo-~1H-1,2, 4~ trlazol 3- yl]propyl]phenoxy]~2-methyl~-
having an X-ray diffraction pattern which comprises at
least one of the following peaks: 13.2 +/ 0.2, 15.9
+/~ 0.2, 20.7 +/- 0.2, and 24.1 +/- 0.2 in 20 when

.obtalned from a copper radlatlon source.
o ° l! *
14, A compound as claimed b
Y any one of Claims 1,2,5 or 11 i
represented by the following structural formula: " char 1s




ACQx N RO R 5 3 7 A conpound as clained by any one of Cains ,31, 32,
33034, 135 -or 36. '-wherein Ai s COOK. 38-. A conpouq@dﬁéﬁgﬁﬁ;ned by any
one of Clainms 31, 3~, 33,34, 35, 36 or.371 wherein Wis 0. A conpound
as cl any one of d ai mslBl 32, 33,34, :LO 713 7 or 38
--\A,he%‘gﬁgﬂg -C4 al kyl . 40364A corrpound a's clai n‘gﬂ”g‘iﬂ ﬁ%ﬁ one of
-Clains '31, 32, 33,34, '35, 36, 37, 38 or 39 wherein Xis -

al kylene. .4.1. A conmpound as cl ai ned by any one of d ains !3I, 32, 33, 34,
A35, 36, 37, 38, 39 or 40 wherein. R is optionally - 15 substituted phenyl
or benzyl. 1,42. A conpound as clainmed by any one of O ainmsi 31, 32, 33/34,
135, 36, 37, 38, 39, 4B4or 41 wherein Rl is a sulgfituted or unsubstituted
group selected fromthe g§rou 3con5|st|ng of g - alicyl,

aryl - CO 4-al kyl, hete - 2Q al kyl, C3-G@ cycl oal kyl aryl - CO- 2- al kyl
and phenyl. 10 May 2005 3%5 48 5 cl\aimed by any one of Oains
1-42 wherein said conpoundQ i bel ed. -44 @pound as cl ai ned by
any one of Clainms 1-43 wherein \Q\' onpou ri ed. 45. A

phar maceuti cal conposition, conpr&sing ay phar eutically acceptable
carrier and at |east one | \

and pharmaceutically acceptable salts, solvates and

hydrates thereof, wherein:

5 ‘ (a) RI1 is selected'ffom the gr@up consisting of
hydrogen, substituted or unsubstituted group
éelected from C1-Cg alkyl, aryl-Cp_g-alkyl,
heterocaryl-Cp_4-alkyl, C3-Cé cybloalkyléryl-co_g—
alkyl, and —CHQ—C(O)~R17—R1§, wherein R17 is O or

. 10_ NH and RI18 is optionally substituted benzyl;
(b) R2 is H or a substituted or unsubstituted group
selected from C1-Cg alkyl, C3—C6 cycloalkyl and

jheteroaryl
{(c) X is a Cy-Cy alkylene linker wherein one carbon
15 _ - atom of the linkér_may be replaéed with O, NH or
' _ S: | S
{d) Q is C, O or S;
{e) 2 is a functional group selected from the gfoup
consisting of carboxyl, Cr{ﬁalkylnitrile,
20 cérboxamidé; substituted or unsubstituted
' : sulfénamide, substituted or unsubstitﬁted i
aqylsulfonamidé and substituted or unsubstituted
7 ~tetrazole; - | . |
(£} R3 is H, saturated or unsaturated Cl—Cs alkyl,
25  C1-Cs alkoxy; and

{(g) R4 is H, halo, a substituted or unsubstituted



conpound as clained by any one of Clains 1- 44, or a pharnmaceutically
acceptabl e salt, solvate or hydrate thereof. '46. A conppMag2b0s use in
therapy for a disorder nodul ated by a peroxisone proliferator activated
receptor, wherein the conpound, spharmaceutically &cceptable salt,
solvate or hydrate thereof, is a conpound of Cdains 1- 42. -47. Use,of a
conpound for the manufacture of a:nedicanment for the treatnent of a
condition nodul ated by a Peroxi-sone proliferator activated receptor,
wherein the conpound, or pharnmaceutically acceptable salt, so3vate or
hydrate thereof , 9FSUR E6AEEGLRE rom Sunks BlAY1.4€8108% silkpBbnpound of
Clains 1-42, or a phar rraciuti ally _acceptable salt, solvate or hydrate

. thereof in the nkAUFact¥F oabkyd gedi Pheawd & 6F ®eAhFHrRNS eventi ng
5 di abetes nellitus__in_a [ 1 2 376 . -Use of a conpound of
Claims 1-42, or 8° é?ﬁ%ggﬁqﬁ%m gvﬁ E%F&’Eﬁé’aﬁ@ﬁjﬁ’ sol vate or hydrate
- thereof _int t f itg%ﬂﬁﬁt Qr I RY: Qr venti ng
cardi ov&écu’lzgfc I sergis:ealgi Ezlfan%eanqmw - 1e£ &h%£§gﬁnp§uﬁ§ %@6% ainms 1-42,
or 5a phaenmaceuompahhy asacdepimadl ey saiyt onsob¥atkaiors Hydpat €5t hereof in the

manuf acture Qf a .medicanent for treating or preventing Syndronme X in a
mammal . 51. G B3I AFHAYE- O aims 1-42, or a pharnmaceutical ly

accept abbe-.@lchmpéﬂd'aése L A¥d gy eans(h%hgogfi E'la'{lrrlnes ”ﬁr‘,”fl%cggr f6 .

wherein R4 is methyl.

18 .A compound as claimed by any one of Claims 1,2 or 11.
§ 10 ‘that is represented by the following structural

formula:

O

| f R1
q | /__N/
LRSS

R2
and pharmadeutically acceptablé salts, solvates and
15 ‘hydrates thereof, wherein: |
(a) Rl is selected from the group consistil;g of
hydrogen, substituted or unsubstituted group
selected from C3-Cg alkyl, é.rylwco_4-a1ky1',
20 heteroaryl-Cq-g-alkyl, C3-C6 cycloalkylaryl-Cg_z-
' "alkyl, and -CHp-C(0)-R17-R18, wherein R17 is O or
NH and R18 is optionally substituted benzyl;
(b) R2 is H ox a substitﬁted or unsubstituted group
selegtedlfrom C1-Cg alkyl, C3—C6'cycloalkyl and

25 - heteroaryl:;



of a nedicanent for treating or preventing obesity in a manmmal . 5,2. A
process for preparing a triazolone conpounds as defined gy, n¥0@§e ~of
Clainms 1-42 said process conprising contacting an acyl sem carbdzi:de with
an acid. 51 3. A process as clained by daim52 wherein the ac id is a
sulfonic acid. 10 May 2005, 377 5446A process as clainmed by Caimb52
wherein the acid is pyridiniumhydrochloride. 55. A conpound of the
formula; 0 ORI5 X )~N R RO wherein (a) R is hydrogen or is selected
fromthe group consisting of a substituted or unsubstituted group

sel ect ed fr 4- “het er oar vyl 4-al kyl, and
C3-C6 cycl oaI kyI aryF g‘ﬁoogtgf%yll @) litsltﬁ? - h%iib%ﬁ%’ld?’éﬂ or

C oo allyl, ar ol e BpEEra RAE LaRr Gt St e “Lreh o, am do..
OR10 and C3-C6 bgcrerplayed @ithXOiSNHnoeptionally substituted Cl- 65 1

al kyl ene Iinkersmherein one-carbon atomof the |inker may be repl aced
with O, NH or (d) Yis C 0, S NHor a S|ngle bond and (e) Eis

selsect ed froﬂ)thQ gsodp gopgsigting of
(e} R3 is H, saturated or unsaturated C1-Cs alkyl,
C1-Cs alkoxy; and S
{f) R4 is H, halo, a.substituted or unsubstituted
group selected from Ci-C5 alkyl, C3-Cg alkoxy,
10 , .C3—05 cycloalkyl énd phenyl, or R3 and R4 are
combined to form a C3—C4'¢ycloalky1.

19 . A compound as claimed by any one of Claims 1-11, 14, 15,
16, 17 or 18 wherein Rl selected from the -

group consisting of a substituted or unéubstitutéd
5 - | C1-Cg alkyl, aryl-Cp_g-alkyl, héteroaryl—Cg_4w
alkyl, and C3-C6 cycloalkylaryl-Cq.p-alkyl.

' 20. A compeund as claimed by any one of Claims 1-11, 14, iS; 16,
17, 18 or 19 wherein Rl is substltuted aryl. :

20!?1 <A compound as -claimed- by any one of the Claims 1, 2.or 11
that is represented by the f0110w1ng structural

formula:

HO

~35 - and,pharmaceutioally acceptable salts, solvates and.

i

hydrates thereof,'whefein;



(CH2)n COORL9; C(R3) (R4)A, substituted or unsubstituted
C3. -1@avay byds aryl -
Cl - 4al koxy C: - 4a|ky|
2

hydr ogen,
selected fromthe group consisting of d-C6 al kyl,
4-al kyl, thiOCl-4-alkyl, thioaryl, - 4al koxyaryl,
am noar.yl,and am noCl-4al kyl, and wherein 10 My 2005 378 nis 0, 1,
or 3, Ais a functional group seleciéd fromthe group consisting_of
carboxyl, c:,- C3alkylnitrile, carboxam de, substituted or unsubstituted
sul fonam de, substituted or wunsubstituted acyl sul fonam de and substituted
or unsubstituted tetra:zole; (iii) R3is H saturated or unsaturated C-C5

al kyl, Cl-C5 al koxy, and (iv) R4 is H halo,, a subst-Ituted or
el ected fromCl -C5 al kyl, d-c5 al koxy, C3-C6

unsubstituteg roquf
cycl oal kyl 8| %MHa?Ry@ anasphényed or BB sabstRéved greidy ned to

hycl ogen. opt | onal 1y SUR 1A odt '8 ChEvkyl CanhCoPERRIY 1A | tut od

hydr ogen, optionally su stitut
aryl metbyl; (f) Fﬁéuérddﬁynxﬂuknnly selected fromthe group consisting of

hy@gogen, gﬂ al k-yl, -C4 alkyleftyl, and hal o;
is an optlonally substltuted C1-Cg alkylene

linker wherein one carbon atom of the linker may
be replaced with O, NH or S;
.{c} R3 is H, saturated or unsaturated C;-Cg alkyl,
C1~Cs alkoxy; | ‘
6 (d) R4 is H, halo, a substituted or unsubstituted
group selected from C1-Cg alkyl, C1-Cg alkoxy,
-C3—C5 cycloalkyl and phenyl, or R3 and R4 are
- combined to form a C3-C4 cycloalkyl-
(e) Vv 1s a bond or a’ unsubstltuted or substltuted
_15‘_ Cl-C3 alkylene group; and
(f) RS is substituted or unsubstituted group selected
_from aryl, heteroaryl and cycloalkyl groups.

- 22. A compound as claimed by any one of Claimsil 2 or 11
20, *2- that is represented by the fellowing structural

formula:




- 30

(g) RO is independently selected fromthe group C., consi sting of
hydrogen, C-C4 alkyl, --C4 alkylenyl, halo, substitutg hg bstltuted
aryl, substituted or unsubstituted arYl-Cl-C4 alkyYl | su é%ltuted'or
unsubstituted heteroaryl, G-C6 allyl, and OR10; and (h) R1O is

I ndependently selected fromthe gré&% consi sting of hydrogen and Cl-C4
and 10 May 2005 -379 (i) R15 is selected fromthe group consisting

al kyl ;
of hydrogen and an optionally substituted substituent selected fromthe
aryl, and benzyl. - 56. A conpound of

group consisting of ¢ :-C4 al kyl,
Caimvi haangl pimdfeidattcallP QRiEptAbze) saMs R soR9aBls Angompound as
cl ai med by. y one of the Clains 55 and 56 wherein R is a substituted or
[ EHE§ exaeh fwherede: group consisting of C-C8 al kyl,

unsubsti t ut
aryl - CO 4- al kyl , heteroaryl CO 4-al kyl, C3-C6 cycloalkyl aryl - CO 2-al kyl

and phenyl. -58. A conpound of the fornula R8 NN E~11 Y IN,
(a) R2 is H or a substituted or unsubstituted group
5 selected from C3-Cg alkyl, -C3-Cg cycloalkyl and
heteroaryl

(b) X is an optionally substitied C1-Cs alkylene
linker wherein one carbon étom of the linker may
. be replaced with 0, NH or §;
10 (c} R3 is H, saturated or unsaﬁurated C1-Cy alkyl,
C1-C5 alkoxy;
(d) R4 is H, halo, a substituted or unsubstituted
group selected from C1-Cs alkyl, C1-Cg alkoxy,
C3-Cg cycloalkyl and phenyl, or R3 and R4 are
'15_7 ' combined to form a C3-C4 cycloalkyl;
(e} V. is a bond or a unsubstituted or substituted
Cl-C3 alkylene group; and . |
(£) R6 is H, OH, C1-C5 alkyl, alkoxy, halo, haloalkyl,
haloalkoxy nitro, phenyl, aryloxy. SOZR? SR7,
20_“ | ‘cyano, benzyloxy, phenoxy, alkylcarboxamldo or
COOH wherein R7 is an alkyl or a haloalkyl

"23. A compound of Claim 22 wherein V is methylene.

v 24, A compoupd as claimed by any one of Claimsfzz or 23

 '25.-' wherein X is propylene.

25, A. compound as claimed by any one of Clalns 22, 23.0r 24%
wherein R3 is methyl.
- .26, A compound as claimed by any one of Claimsﬁzz, 23, 24 or 25

wherein R4 is methyl.




NRL X)- RO wherein (a) R3- is hydrogen or is selected fromthe group
consisting of a substituted or unsubstituted group 10 NHP-MOOFCS380
selected fromJ-C8 al kyl,.aryl-CO 4-al kY 1, heteroaryl-CO 4-alkyl, and

C3-C6 cycl oal kyl aryl - CO 2-al kyl ; R2 is Hor a substituted or

unsubstituted group 5 selected fromthe group consisting of d-CG al kyl,
g-Co6 allyl, aryl-CO 4-al kyl, heteroaryl-CO 4- al kyl, sulfonam de, am de,
ORI O and C3-C6 cycloalkyl; (c) Xis an optionally substituted C I-C5

a'l kyl ene 10 linker wherein one carbon atomof the'linker nmay be replaced

with 027NH & SrRapndy as adaigneds byNidnyr omesiafylelaoms;1 and I ehdt i s

selected fr 0 sistin f. hydrogen, substituted or

unsubst it ut cé)L? ge%%el%{seegﬁe%% }ﬁﬂet &éﬁgllpfﬁ’r} I MG HFof  (CH2) n COOR19,
C(R3) (R4) Afc@md@6 al kyl, CI-C6 allyll- a*rYl-CO 4- alkyl,
thio-cl-4-al kyl, thioaryl, C 1-4alkoxyaryl, C -4alkoxy C -4al kyl,

am noaryl, and am noC - 4al kyl, and wherein 20 (i) nis G 1, 2 or -3, (ii)
A is an acidic functional group selected from the groupﬂ%pnsisting of

carboxyl, G-

R6
0
R6
~HO
R4
5
and Pharmaceutically acceptable salté, solvates and
hydrates thereof, wherein: '
le {a} .R2 is‘H or a substituted or unsubstituted group
selected from Cl“cﬁ alkyl, C3-Cg cycloalkyl and
; 7'héteroaryl*(delete=heteroary1);
(b)- R3 is H, saturated or unsaturated C1—C5'alky1,
C1-Cq alkoxy; 7
.15 (¢} R4 is H, halo, a substituted or unsubstitutéd
group selected from C1-Cg alkyl, C31-Cy alkoxy,
C3-Cg cycloalkyl and phenyl, or R3 and R4 are-
combined to ﬁorﬁ a C3-C4 cycloalkyl; and
‘(dJ R6 is ihdePEndently selected from the group
20 | . consisting of H, OH, C1-C5 alkyl, alkoxy, halo,

‘haloaikyl} haloélkoxy, nitro, phenyl, aryibxy,
SO2R7, SR7, cyano, benzyloxy, phenoxy,




C3al kylnitrile, carboxam de, substituted or unsubstituted sulfonam de,
substituted or 25 unsubstituted acyl sul fonam de and subsfyift 86hs Qr .
unsubstituted tetr6zole; (iii) R3 is H, saturated or unsaturated CF~

al kyl, Cl-C5 al koxy,*and (iv) R4 is H halo, a substituted or 30
unsubStituted group selected from7€l -C5 10 may 2005 381 alkyl, d-C5

al koxy, C3-C6 cycloal kyl, aryl CO 4 alkyl and phenyl, or R3 and R4 are
conbined to forma C3-C4 cycloal kyl; (v) R19 is selected fromthe group
consisting 5 of hydrogen, optionally substituted - C4al kyl and
optional ly subskiiytedrbakykigbhyl: cobl B%éx%frp%pq@%' i3Al eated from
the group consisting of hydrogen, C-C4 alkyl, C-C4 10 al Kyl enyl, and
hal 0; (g) RO is@jhatpehbieht|y sel ected fromthe group consisting of

hydrogen, € -C4 alkyl, Cl-C4 alkylenyl, halo, substituted or unsubstituted

aryl, 'substituted or unsubstituted aryI-CI-C4 al kyl ; 15 substituted or
unsub%Bi thte@nm@mmﬁmyd:laﬁle@@ayaéhw onangrOBIQimand ,(2), BkO4ls

de ende sel ected fromthe group consisting.of hydrogen and Cl - C4
kyIO N R SeRTRSRGERIEY RfiFol Lowing structure:

wherein R6 is indépendently selected from the group
consisting of H, OH, C;-Cs alkyl, alkoxy, halo,
haloalkyl, haloalkoxy, nitro, phenyl, aryloxy;- SO2R7,
0 SR7, cyano, benzyloxy, phenoxy, alkylcarboxamido or .
COOH wherein R7 is an alkyl or a haloalkyl.

29 - A compound as claimed by any one of Claims 1, 2, or 4-28
wherein there are two R6 substituents independently
o selected from the group consisting of hydfogéﬁ, C;-Cs

15 alkyl, Cl, F, OCH;, CF;, and SCFs. o
' 30 . A compound as claimed by any one of Clan.ms 1, 2, or 4- 29

wheérein EY is

7
o
HO .
' R4 R3
20 A cqmpound represented by the following structural

formula'



W x ANN 89 10 May 2005 382 wherein (a) Rl is hydrogen or is selected
fromthe group consisting O a substituted or unsubsti tgagy goesip 5
selected fromd -C8 al kyl, aryl-CO 4-al kyl, heteroaryl-CO 4-alkyl, and

C3- C6. swbmmbigyl aryl - CO-2-alkyl; (b) R is Hor a subsgthtﬂ%ﬁg?%s
unsubstituted group selected fromsthe group consisting o( | ~ al kyl, 10
g-Co6 allyl, aryl-CO 4-alkyl, heteroaryl-CO 4 al kyl., sulfonam de, am de,
ORI O and C3-C6 cycloalkyl; (c) . Xis, an optionally substituted Cl-C5

al kyl ene |inker wherein one carbon atom of the linker may 15 be repl aced
with O,b NHor S; (d) Yis C 0, S, NHor a single bond; and (e) Eis
sel ected fromthe group cpgsisting of drogen, substituted or un

om t he group cobnsisting of (CH2)n C60R19, ~20 C(R3)
al |yl . geytNCO- 4- al kyl, thio-d-4-alkyl,

Cl - 4al kpxy § -4al kyl, am noaryl, and am nod -

s 0, i 2 or/ 3=W&b (ii) Ais an acidic

0 group consi sting of carboxyl, C 1-

\

R9 R2

substituted sel ected
(ROA, ClI-Co al K 3
thioaryl, C -£
4al kyl _ _and,wher ein
functi Bnal gr oup

and pharmaceutically acceptable salts, solvates and

hydrates thereof, wherein: _ |

5 | (b} Rl is selected from the group consisting of
hydrogen, substituted or unsubstituted group
selected from C;-Cg alkyi, aryl-Cg_g-alkyl,
heteroarylfcg_4~alkyl, C3-Coé cycloalkylaryl-Cg_o~
alkyl, and -CH,-C{0)-R17-R18, wherein R17 is O or

10 NH and R18 is optionaliy substituted benzyl;
(b} Wis O or §; . 7 '
(c}) R2 is H orra substituted or unsubstituted-grouﬁ
" selected from the group caniSting of C1-Cg alkyl,
C1-Cs allyl, ary1~C0_4—alkyl, heteroafyl—co_4—
15 - - alkyl, sulfonamide, amide, OR10 and C3-Cg
. cycloalkyl; | o
(f} X is an optionally substituted C;-Cg alkylene
1inker whérein one carbon atom of the 1inke¥ may
| . be replaced with O, NH or S;
2Q (g} Y is C, O,.S,_NH or a single bond; and
- {f)  E is selected from the group comsisting of -
hydrogen, C(R3) (R4}A, A,rsubstituted or _
'unsubsﬁituted selected from the group consisting
o of (Cszn COOR19, C3-Cg alkyl, C;-Ce allyl,.aryl—
25 . - Cp-4-alkyl, thio—C1_4—a1kyl, thioaryl, Ci; ‘



C3al kyl nitrile, carboxam de, substituted or unsubstituted sul fonam de,
substituted 10 May ~005. 483 or unsubstituted acYl sul f ofaghdeqgnd
Substituted or unsubstituted tetrazole; (iii) R3 is H, saturated or
unsat I‘@E %%ICS alkyl, CI-C5 alkoxy, and W) R4 is H, halo, a substituted

unsubstitut ed group sel ected fromd-c5 al]l-Y, G?C’"G%S‘HPR@)?Y C3- C6
cycl oal kyl, aryl CO C4 al kyl and 5heny|, or R3 and R4 are conbined to
forma C3-C4 cycloal kyl; 10 (v) R19 is selected fromthe group consisting
O hydrogen, optionally substituted A-C4 alkyl and optionally Substituted
arylmethyl; (f) R8 is independently selected fromthe group consisting of
hydrogen, Cl - C4 a8 Rpixya@a-l-,CA 3 Afm Hdoy eDyl gaBoel hadmind )y RO drsa
|ndependently sel ected fromthe group consisting of ‘hydrogen, G -C4
al kyl ,' C-C4 Q%ﬂ%ﬁéﬂlﬁw% andbstheredd or unsubstituted aryl,

substitut ed or ]éubstltut ed axyﬂ C, ~C4.al kyl, 20 substituted or
unsubsti tuted he aﬂ’Ify? and CRIO and (h) RIOis

i ndependent |y sel(get ed lfg %mft@f\ctg_{m SRS o%éﬂ% I‘Billdcglggg{%and Cl -

al kyl . 60.~A conpound as clainmed by any one 9 wher e| n X
?is C2-C5: al kyl engroup] consggrtpiangn i fascat taineid, h\;i any one of O ainms,"

55-60 Czalkylnitrile, carboxamide, substituted or
unsubstituted sulfonamide, substituted or
unsubstituted acylsulfonamide and substituted

‘ or unsubstitutedrtetrgzole; '
10 7 (iii) R3 is H, safurated or unsaturated C;-Cs
| alkyl, C1-C5 alkoxy, and
(iv) R4 ‘is H, halo, a substituted or
' unsubstituted group selectéd from Cq1-Cg
alkyl, C3-Cg alkoxy, C3-Cg cycloalkyl, aryl

.15 _ Cp—Cyq alkyl and phenyi, or R3 and R4 are

combined to form a C3-C4 cycloalkyl;
- {v) ﬁlB is selected from the group consisting of
hydrogen, optionally substituted arylmethyl and
optionally substituted Cl-C4 alkyl;

‘20:‘ _ {g)R8 is independently selected from the group
consisting of hydrogen, C1~-C4 alkyl Ci~-Cq alkylenyl
and halo;

{h) RY is 1ndependent1y selected from the group
o _ ' consisting oﬁ hydrogen, C;-C; alkyl, Ci—Cq
'25' alkylenyl, halo, substituted or unsubstituted arvyl,
| substituted or unsubstituted aryl-C;-Cq alkyl,
substltuted or unsubstituted, heteroaryl C1-Cq
allyl, and OR10; :
_ (i) R10 is 1ndependent1y selected from the group
- 30 .con51st1ng of hydrogen and C;- Cgalkyl-




wherein Ais selected fromthe group consisting of CI)OH, and 30
C2-C3al kylnitrile. 10 Mav 2005, 384 62. A conpound as Cpa?’ any one
of Clains -55761 wherein R2 is Cl-C4 al kyI. 63. A conpou cl ai med
byany one of Cainms 55-62 wherein Xis 'C2-C3 al kylene. 5 64. A.conmpound
as claimed by any one of clains 55%83 wherein R is optionally substituted
. phenyl or benzyl. ,65. A conpound as cl ained. by any one of Clains 1, 3, 6,
7 M 28, 29, 31, 32, 55, 58 or 59 10 wherein E is selected fromthe group
consisting of hydrogen, C(R3)(R4)A, substituted or unsubsti t ut ed sel ected

fromthe gr o)gn) zohisi 8409 FfkfLERE; noCOGH, 1 C I vyl
aryl - C&} th| O Cl-4-al kil@’ t hi oaryl N OQ?E %)?ylk%]len% al koxy
Cl - 4al 9?' e) arid i Hei~C21 8 Lkailleyie) ; a:nd

(k) --— is an optional bond to form a double bond.

32 . A compound of Claim 31 having the formula:-:

R8 /
N

33:. A compound of Claim 31 or 32, represented by the

structural formula:

R8

-10 34. A compound of C1a1m 31 represented by the structural
formula

R8 - | /

35 . A compound of Claimi31 or 32/ represented by the
- 15 following structure: ' | |
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R1

- 36+ ‘A compound of Claim 31 or 32 represented by the

following structure:
R1

R8 | N/
N.-—-‘"
A“ ) Jl\l\{\/:w
RO A

5 37~. A compound as clalmed by any one of Claims ~31 32, 33,34,
!35 or 36. '-wherein A is COOH. - ‘ N
| '38-. A compound as clalmed by any one of Clalms 31, 32, 33,34,
135 36 or .371. - .. wherein W is O.
o _‘39. A compound as claimed by any one of ClaJ.ms 31, 32, 33,34,
10~ /35, 36, 37 or 38. -wherein R2 is C;-C¢ alkyl.
~40. A compound as cla:;.med by any one of ‘Claims 31 32, 33,34,
" I35, 36,.37, 38 or 39 . ... wherein X is C»-C; alkylene.
41 A compound as cla::.med by any one of Claims (31, 32, 33,34,
_ }35 36, 37, 38, 39 or 40 " wherein R1 is opt;_Lonally'
15 substltuted rhenyl or benzyl.
| -" 42, A compound as clalmed by any one of Clanns: 31 32, 33,34,
;35 36, 37, 38, 39 40 or 41 . wherein R1 is a '
substituted or unsubstituted 'grc')up se‘lecteé from the group_r
 censisting of C1~¢8 alkyl, aryl-Cg_g-alkyl, heteroaryl-Cg_g-
20 -al};yl'; C3-C6 cycloalkylaryl-Cg_y-alkyl and phenyl.



10-May 2005

43. 2 compound as claimed by any one of Claims 1-42 wherein

said compound is radiolabeled.

44. A compound as claimed by any one of Claims 1-43 wherein

said compound is tritiated.

|
oL l
45. A pharmaceutical composition, comprising a
pharmaceutically acceptable carrier and at least one |
compound aé claimed by any one of Claims 1-44, or a '
Pharmaceutically acceptable salt, solvate or hydrate
thereof;

46. A compound for use in therapy for a disorder modulated
by a perox;some proliferator actlvated receptor
wherein the compound, or pharmaceutically acceptable
salt, solvaté or hydrate theréof, is a éompound of
Claims 1~ 42. |

-47.  Use of a compound for the manufacture of a' medicament

for the treatment of a condition modulated by a

peroxisome proliferator activated receptor; wherein
“the cémpoﬁnd, oilpharmdceuticaliy acceptable-salt,

solvate or hydrate thereof, is a compound of Claims
1~42, |

48 | Use of a compound of Claims 1-42, or a pharmaceutlcally

acceptable salt, solvate or hydrate thereof in the manufacture

. of a medicament for treating or preventlng diabetes mellltus
in a mammal:
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49. Use of a compound of Claims 1-42, or a pharmaceutically
acceptable salt, solvate or hydrate thereof in the manufacture

of a medicament for treating or preventing cardiovascular
disease in a mammal.

30. yUse of a compound of Claims 1-42, or a pharmaceutically
acceptable salt, solvate or hydrate thereof in the manufacture
of a medicament for treating or preventing Syndrome X in a mammal.

51.Use of a compound of Claims 1-42, or a pharmaceutically
acceptable salt, solvate. or hydrate thereof in the manufacture
of a medicament for treating or preventing obesity in a mammal.

' 32.A brocess for preparing a triazolone compounds as defined in any one
‘of Claims 1-42 said process comprising contacting an acyl :
semicarbazide with an acid. :

53 A process as ciai_med by Claim 52—"'whe1_:ein the acid is a

sulfonic acid.
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54. . A process as claimed by Claim 52 wherein the acid is

pyridinium hydrochloride.

55. A compound of the formula:

R8 Q' _onis
Ew_ an $V’

,Y \.,N\

wherein
(2) Rl is hydrogen or is selected from the group

consisting of a substituted or unsubstituted group
selected from C1-Cg alkyl, aryl-Cp-g-alkyl,
heteroaryl—co,4—alkyl, and C3-Cé6 cycloalk&laryl—
Cog-2- alkyl-
(b) R2 is H or a substltuted or unsubstltuted group
, selected from the group consisting of C1-Cg alkyl,
b . C1-C¢ allyl, aryl—Co_4—alky1,_heteroaryl—co_4—
alkyl, sulfonamide, amidé, OR10 and C3-Cg
cycloalkyl; | o
{e) X is'an‘optionally'substituted Cl-C5~a1kylene
linker wherein one carbon atom of the llnker may

be replaced with 0, NH or §;
(d) Y is C, O, S, NH or a single bond; and
(e) E is selected from the Qroup consisting of

~hydrogen, (CHp)p COOR19, C(R3) mm substituted

-or unsubstituted selected from the group
con31st1ng of C€3-Cg alkyl, C;-Cg allyl, aryl-Cp-

4-alkyl, th10—C1,4-a1kyl, thioaryl, Cl-
_4alkoxyary1 Ci- galkoxy C3._ galkyl, amlnoaryl and

aminoCj _. 4a1ky1 and whereln



(£)
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(i) nis 0, 1, 2 or 3,
(ii) A is a functional group selected from the

group cohsisting of carboxyl, C;-

Cialkylnitrile, carboxamide, substituted or
unsubstituted sulfonamide, substituted or

unsubstituted acylsulfonamide and substituted
or unsubstituted tetrazole:

(iii) R3 is H, saturated or unsaturated Cq1-Cg
alkyl, C1-Cg alkoxy, and

(iv) R4 is H, halo, a substituted or _
unsubstituted group selected from Cq1-Cg
alkyl;,c1~c5 alkoxy, C3-Cg cycloalkyl, aryl =
Cop-Csz alkyl and phenyl, or R3 and R4 are
combined to form a C3-Cy cycioalkyl;
(v) R19 is selected from the group consisting.
of hydrogen, optionally substituted Cl-
Cdalkyl énd'optionally substituted
arylmethyl; _ .

R8 is independently selected from the groﬁp
consisting of hydrogen, Ci-C¢ alkyl, C;-C4
alkylenyl, and halo; - '

RY is 1ndependently selected from the group

consisting of hydrogen, C;-C4 alkyl, C1—04

alkylenyl halo, substituted or- unsuhstltuted aryl,
substituted or unsubstituted aryl-C;-C; alkyl,
substituted or unsubstituted heteroaryl ca—cs

~allyl, and OR10; and

{(h) R10 is’ independently selécted from the group

consisting of hydrogen and C1-C4 alkyl; and
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(i) R1S is selected from the group consistihg of
hydrogen and an optionally substituted substituent selected
from the group con51st1ng of Cy-Cy alkyl aryl, and benzvl.
56 - A compound of Clalm 55 hav1ng the formula:

R9
g 57. A compound as claimed by any one of the Claims 55 and 56
. Wherein R1 is a substituted or

unsubstituted group selected from the group consisting of
C1-Cg alkyl, aryl-Cg.4-alkyl, hetercaryl- CO 4-alkyl, C3-C6 °

cycloalkylaryl -Cg-2-alkyl and phenyl.

-58. A compound of the formula:
' ‘ Q
R8 \,NF!2
E ' .
Ny N,
N R1
X

‘mg

- wherein . ,
(a) Rl is hydrogen or is selected from the group

consisting of a substituted or unsubstituted group-



10

15

20

25

30

(b)

(c)

{(d) .

{e}
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selected from C1-Cg alkyl, .aryl-Cg.g-alkyl,
heteroaryl~co_4~alkyl, and‘CB—CG cycloalkylaryl-
Cp-2-alkyl;

R2 is H or a substituted or unsubstiteted group
selected from the group consisting of Cj- Cg alkyl
C1-Cs allyl, aryl-Cqg.g4-alkyl, heteroaryl-Cg_4-
alkyl, sulfonamide, amide, ORlO-and 63—C6
cycloalkyl; _

X is an optionally substituted C1-Cg elkylene |
linker wherein one carbon atom of the’ linker may

be replaced with 0, NH or S;

Y is C, o, S, NH or a single bond; and

E is selected from the group consistingrof
hydrogen, substituted or unsubstituted selected
from the group con51st1ng of (CHp)p COOR19

C(R3) (R4)A, Cq-~ Cg alkyl C1-Cs allyl; aryl Co-4-
alkyl, thio-Cj_g-alkyl, thloaryl, Ci-galkoxyaryl,

C1-4alkoxy Cy_galkyl, aminoaryl, and éminocl_

42lkyl, and wherein

(i) . n~is 0, 1, 2 or 3,

(ii) A is an ac1d1c functional group selected from
_the group consisting of carboxyl, C;~
Cialkylnitrile, carboxamide, substituted or
. unsubstituted sulfonamide, substituted or
unsubstituted acylsulfonamlde and substltuted

or unsubstltuted tetrazole;

(iii) R3 is H, saturated or unsaturated Cy1-Cg

alkyl, Cj-Cg alkoxy, "and
(iv) R4 is H, halo, a substituted or
' 'unsubstituted-group selected from Cj-Cs
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alkyl., C1-Cg alkoxy, C3-Cg cycloalkyl, aryl
Cp-Cq4 alkyl and phenyl, or R3 and R4 are

combined to form a C3-Cy cycloalkyl;
{(v) R19 is selected from the group consisting
5 of hydrogen, optionally substituted C1-
C4alkyl and thionally'substituted__
érylmethyl: -
(f) R8 is independently selected ﬁrom the group
_ consisting of hydrogen, Ci1-Cq alkyl, C,-C4
10 alkylenyl, and halo; |
(g) R9 is ihdependently selected from the group
consisting oi hydrogen, C;-C, alkyl, C1-Cq
alkylenyl, halo, substituted or unsubstituted‘aryl,

substituted or unsubstituted arleCh—C4alky1,
is | substituted or unsubstituted heteroaryl, C1-Cs .

allyl, and OR10; and
(h) R10 is independently selected from the group

consisting .of hydrogen and C;-C, alkyl.

.59 . A compound of the formula:

| R8 NR,
E . N
\YQ /l |
[ x” NR
| R9 o




io

15

.20

25

wherein

(a)

(b)

{c)

.. {d)
(e}
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R1 is-hydrogen or is selected from the group

consiSting of a substituted or unsubstituted group

selected from Cy-Cg alkyl, aryl—C0,4—é;ky1,

heteroaryl—co_é—alkyl, and C3-C6 cycloalkylaryl-

Co-2-alkyl;

R2 is H or a substituted or unsubstituted group

selected from the group consisting of C1-Cg alkyl,

C1-Cg aliyl, aryl-Cg.g-alkyl, heteroaryl-co_4—

alkyl, sulfonamide, amide, OR10 and C3-Cq

cycloalkyl; '

X is,ah optionally substituted C1-Cs alkylene

linker wherein one carbon atom.of the‘linker may

be replaced with 0, NH or S;

Yis C, 0, S, NH or a single bond{ and

E is selected from the group consisting of

hydrogen, substituted or unéubstitﬁted selected

from the group cénsisting of'(CHz}n COOR19,

C(R3) (R4)A, C3~Cg alkyl, C1-C¢ allyl, aryl-Cg_g-

alkyl, thio-Cjy.g-alkyl, thioaryl; C1_4alkoxyaryl.

Ci- 4alkoxy Cl 4alky1 amlnoaryl and amlnocl_

4a1kyl and wherein '

(i) nis 0, 1, 2 or 3, _

(ii) A is an acidic functional group selected
from the group comsisting of carboxyl, C;-
Cs;alkylnitrile, carboxamide, substituted
oxr unsubstitutéd sulfonamide, substituted
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or unsubstituted acylsulfonamide and
substituted or unsubstituted tetrazole;

{iii) R3 is H, saturated or unsaturated C1-Cs

alkyl, Cy-Cs alkoxy, and
5 : (iv) R4 is H, halo, a substituted or
uhsubstituted group selected from C3-Cg
alkyl, ¢1-Cs alkoxy, C3-Cg cycloalkyl, aryl
Cp-C4 alkyl and phenyl, or R3 and R4 are
combined to form a C3-C4 cycloalkyl;
i0 : (v) R19 is selected from the group consisting
of hydrogen, optionally substituted Cl-C4
alkyl and optionally substltuted arylmethyl
(£) R8 is independently selected from the group
consisting of hydrogen, C;-C, alkyl Cr4h

15 | alkylenyl, and halo; '

. {(g) R9 is independently selected from the group
consisting of hydrogen, C1-Cq alkyl C1-Cq4
alkylenyl halo, substituted or unsubstituted aryl,
substltuted or unsubstituted aryl- Cl-C4alkyl

20 _ substltuted or unsubstltuted heteroaryl (h—Cs
- allyl and 0R10 ‘and '
{(h) R10 is independently selected from the group
consisting of hydrogen and C;-Cq alkyl.

50 A compound as claimed by any one of the Clalms 55~ 59 whereln X

1s Cz—Cs alkylene.

6L A compound .as clalmed by any one of Cla;ms;ss 60
wherein A is selected from the group consisting of COOH, and

30 C1 -C3alkyln1 tri le
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"62- A compound as claimed by any one of Claims :-55761
wherein R2 is C;-C4 alkyl. '
63. A compound as claimed by any one of Claims 55- 62
. wherein X is 'C,-C; alkylene.
5 64. A compound as claimed by any one of Claims 55-63
wherein R1 is optionally substituted phenyl or
. benzyl.
"65. A compound as claimed by any one of Claims 1, 3, 6, 7,
_ 11 28, 29 31, 32, 55, 58 or 59
10 : whereln E is selected from the group cons:Lstlng of
hydrogen, C{R3) (R4)A, su.bstltuted or unsubstltuted selected
from the group consisting of (CHp)y COOH, C1-Cg alkyl, C;-
Cs allyl, aryl-Cg.g-alkyl, thio-Cj._j-alkyl, thioaryl, C1-
.4alkoxyary1, Cl._4a1koxjr Ci.4alkyl, aminoaryl, and a.n;inocl_

15  jalkyl.






