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{54) Title: PEROXISOME PROLIFERATOR ACTIVATED RECEPTOR ALPHA AGONISTS

4 (§7) Abstract: The present invention is direcied 1o compounds represented by the following structural formala, and pharmaccuucally
acceplable salts, solvates and hydrates thereof, R1 is a substituted or unsubstiluted group selected from C,-Cy alkyl, aryl-Cyy-alkyl,

heteroaryl-Co 3-alkyl, Cs5-C; cycloalkylaryl-Coy-alkyl or phenyl. W is O or . R2 is H or a substituted or unsubstituted group sc-
= lected from C,-C; alkyl, C5-Cs cycloalkyl and heteroaryl. X is a C;-Cs alkylene linker wherein one carbon atom of the linker may
be replaced with O, NH or 8. Y is C, C, 8, NH or a single bond. Furthermore, E is (CH,),COOH, wherein nis 0, 1, 2 or 3, or
C(R3IXRNA, wherein A is an acidic functional group such as carboxyl, carboxamide substitnted or unsubstirmed sulfonamide, or
substituted or unsubstituted tetrazole. R3 is H, saturated or unsaturated C,-C; alkyl, C;-C; alkoxy. Additionally, R4 is }, halo, a
substituled or unsubstituied group selected from C,-Cs atkyl, C,-C; alkoxy, C5-Cy cycloalky), arylCo-Caalkyl and phenyl, or R3 and
R4 are combined w form a C;-C; cycloalkyl.
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invention, there is provided a conpound represented by the foll ow ng
structural Formula 1: R1




EN N- WX N R9 R2 15 and pharnmaceutically acceptable salts,
Eﬁlvates and q hydrates thereof, wherein: -(a) Rl |s_se!ecuBﬂa920®5the
group consisting of 20 hydrogen, substituted or unsubstituted group
selected fromd -C8 al kyl, . aryl - CO 4-al kyl, heteroaryl;CI}4-eLKy[, C3- C6
cycl oal kyl aryl -CO-2 al kyl, and -CH2-C(0)-R 7-RI 8, wher ei n Ri? rs 0 or Nﬂ
and RIB is optionally substituted benzyl; 25 (b) Wis 0 or S; (c) R2is
or a substituted or.unsubstituted group 10 May 2005 3 selected fromthe
group consisting of C-C6 alkyl, C1-C6 allyl, aryl-CO4-alkyl, i
heteroaryl - CO-4- al kyl, sul fonanide, am de,- ORI O and C3-C6 cycloal y (d)
X is an OPERGHEFPNE sammmmmmmmm MKEIEPER eADPHAZACON D eSCar bon
atomof the linker may be replaced with O, NHor S; (e) Yis C, 0, S NH
or a single bond; and

BACKGROUND OF THE INVENTION

Peroxisome Proliferator Activated Receptors (PPARs} are

5 members of the niiclear hormone receptor super family, which
are ligand-activated transcription factors regulating gene
expression. Various subtypes of PPARs have been discovered.

These include PPARQ, NUC1, PPARY and PPARS.

The PPARQ receptor subtypes are reported to be

10 activated by medium and long-chain fatty acids. They are
| - involved in stimulating beta-oxidation of fatty acids and

with the activity of fibretes which reportedly produce a

substantial reduction in plasma triglycerides 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 typicaily have little effect in preventing the
cardiovascular part of Syndrome X in that their

administration usually dose not result in the lowering of



(f) Eis selected fromthe group consisting of hydrogen, C(R3)(R4)A A,
and a substituted or unsubstituted noeity selected from thtd iapapos
consisting O (CJi2)n COOR19, CI-C6 alkyl, C-C6 allyl, aryl- CO-4~al kyl,
thio-el-4-alkyl, thicaryl, d- dal ko~waryl, Cl-4al koxy C -4al kyl, :
am noaryl, and am nod -4alkyl, and® wher ei n when said substituted noietie
are substituted with fromone to three substituents each independently
selected fromthe group consisting of Cl-C5 al kyl, Cl-C5 al koxy, Cl-C5

hal oal kyl, Cl-C4 hal oal koxy, nitro, cyano, CHO hydroxyl, d-C4 al kanoic
aci d phamilglyaferiaies a0 2RIl GHR.ehenzyl axy: el kyi saidaxsni do and COOH;
wherein R7 is alkyl or haloalkyl; and wherein (i) nis 0, 1, 2 or_3, (ii)
A is an PWHAStEFEL gr o demarey 596t tefd eqr o uprmReR} S tasRPBFated boxyl
cl - C3al}: [ A : ifle,: | tukt ed. St
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with Syndrome X, while preventing or minimizing weight gain,

and more preferably while improving insulin sensitivity.

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:

Ri
R8 .
Y : ]
L D=
X~ - l‘i
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?ris 0 or
NH and R18 is optionally substituted benzyl;

25 (b) W is O or §; '

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



conbined to forma C3-C4 cycloal kyl; 10 May 2005 WD 02/ 38553

PCT/ US01/ 42928 4 (V) R19 is selected fromthe group consi std-kgy 2005

hydr ogen, optionally substituted C C4al kyl and optionally substituted
arylmethyl; 5 (9) R8 is independen}ly selected fromthe group consisting

of hydrogen, CI-C4 alkYl, G-C4 atkylenyl, and halo; (h) RO is
consi sting of hydrogen, C-C4 al kyl,

I ndependently selected fromthe group
C3.-C4 10 al kyl enyl, halo, substituted or unsubstituted aryl, substituted
or unsubstituted aryl-d-C4 alkyl, substituted or unsubstituted

heteroaryl, Cl -&flegted from (R @rans ﬁ&i&iﬁ?e@gr@inééyafﬂ,fpt ed from
the group consisting 15 of hydrogen and C 1-C4 al kyl. An addi t onal

embodi ment i s atechpdhiy s %tht€uw@+alEbinuhetéroaﬂﬁlpbgggaceuticalIy
acceptable salts iolva s and hydrates thereof: 20 Ri ~N

alkyl, sulfonamide, amide, OR10 and C3-Cg

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;



Yw N R2 Structural Formula I' In Structural Formula I,, R is a
substituted or 25 unsubstituted group selected fromd -C8 alkMhy 280y - CO- 2-
al kyl, heteroaryl-CO 2-al kyl, C3-C6 cycloal kyl aryl -CO 2- al kyl or phenyl. W
is O0Oor SO R is Hor a substitut®gg or 10 May 2005 unsubstituted group
selected from Cl1-C6 al kyl and C3-C6 cycloalkyl. X is a C2-C5 al kyl ene
| i nker wherein one carbon atomof the |inker may be replaced with 0, NH or
S. Yis C 0, S ,NHor a single bond. Furthernore, Eis (CH2)nCOOH, 5
wherein n is 0{211)2R3rig Her SGtRIp YU 0k uniserteinathd €13 aci di c
functional group suctg ag car boxyl , carboxam de substituted or
unsubstituted sul f oRAIY e,CéFC§uB§h°PM-eGD@r unsubstituted tetrazole. R3
-is H, saturat egs; S ated, C-C5 alkyl, C-C5 al koxy. Additionally, R4
is H halo, a %Qfsuggtlg%uu{lé %}OUn?uﬁé‘?ﬁsttétté‘&eﬁlr 8%p selected fromCl-C5
al kyl, C-GC5 al koxyun&idb£i eyebaabkpupaedipbenyl £r8f B3-apd R4 are |
conbined to forma C3-C4 cycloal kyl. A further enbodi nent “may be a conpound
represented by the alkylownecstalikonyal Ckocgubac1B81kyRl aryN NW Evy z
N

Cp-Cq alkyl and phenyl, or R3 and R4 are

combined to form a C3-Cy4 cycloalkyl;



-14X R9 R2 and pharmaceutically acceptable salts, solvates and hydrates
t hereof, wherein: 20 (a) Rl is selected fromthe group consi®GMap@oos
hydrogen substituted or unsubstituted group selected fromC -C8 alkyl,
aryl - CIﬁMOQWWVP het er oaxyl - CO-4-al kyl, C3-C6 cycl oal kypefnsoffav3s al kyl ,
and -CH2-C(O-R 7-RI 8, wherein R17 i 0 or 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

Sel ected fromthe group consisting of Cl-C6 al kyl, q -C6 allyl,
OR10 and C3- C6

aryl - C0- 4-al kyl, heter al k S Ifon am de,
5 cycloal kyl: (d) X |s?g ona?? é%%gtgfﬁ?e @1963“HIE9P§ﬁ§t¥H91ker

wherei n one carbon atoafdﬁyﬂh@gémnKthﬂaﬂalb? gﬁﬁgeggqtghtglo NH or S; (e)
Yis C 0, S NHor a single bond; and 10 E is selected fromthe group -
consi sting of hydroge%ﬁa£%¥%)%¢@)¢9t¥9ﬂ® t $ebseiitotedunsubsti t ut ed

sel ected fromthe gr oup-¢ Iﬁg%ﬁiing O (CH2)n COOR19, Cl1-C6 al kyl, Ci1-C6
allyl, aryl- CO-4-alkyl, 4-al kyl, thicaryl, C
5 {g) R8 is 1ndependent1y 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

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



15 4al koxyaryl , CIQ4aIkoXy Cl - 4al kyl, am noaryl, and am naCl-4al kyl, and

wherein (i) nis 0, 1, 2 or 3, (ii)Ais a functional group s&eMagt28d5from
the group consisting of carboxyl, C 1 20 C3alkylnitrile, carboxan de,
substituted or unsubstituted-sul fonam de, substituted or unsubstituted
acyl sul fonam de and substituted or unsubstituted tetrazole; (iii) R3is H,
saturated or unsaturated C1-C5 25 alkyl, Cl1-C5 al koxy, and (iv) R4 is H,
hal o, a substituted or wunsubstituted group selected from Cl-C5 al kyl,

Cl- G5 al koxy, C3-C6 cyclohlkyl, aryl CO C4 alkyl and phenyl, or R3 and R4
are 30 combswestittytiesh wraups3 s€decyetiofitémy| €1 105Magk2R0BNA7 CevLgR19 i s
selected fromthe _group consisting of hydrogen, optionally substituted O -
C4al kyl , @fdEHYdnal By 1suBsfrrisedlkalsiael ipkerswhgyredn onengepbadent | y

sel ected fromthe %rgu consi sting of hydrogen, Cl-C4 alkyl, Cl1-C4
al kyl enyl2tomof {4 o,1gﬁer§aYsb?nﬁ%@%ﬁﬁﬁﬁnwytﬁe@ecWEd°¥r§ﬁ1tﬁelgrﬁup

- consi sti Ry @ ﬂﬁd5993n5i9%1§Ab§ﬁ5y|’Féyfﬂgkéﬁkéjkﬁlggykeyggéﬁ%ﬁﬁbetitUted

or unsubstituted aryl, substituted or unsubstituted ary al kyl ,
5  whereinn is 0, 1, 2 or 3, or C(R3)(R4)A, wherein A is an

acidic functional 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; - |



- ndependent | y. selected fromthe group 15 consisting of hydtoien2a0s Cl-C4
(j) Zis CD-C3 alkylene, 01 S, N, 0-(CO-C2 al kylene), S (Co-C2

al kylene) , and N (CO-C2 al kylene) ; and (k) --- is an optional bond to
Anot her cl ai med enbodi nent may be a conpound of the
formula: W2O2F8553 R8 E NN-N \Y | NW z |I:q x RO R2 Anopheyuskabegi nent of

this invention is conpounds of
10 May 2005 WO 02138S53 PCT/US01/42928 8 Rl R8 NN A J'1'~ __

RO :

al kyl ;

form a doubl e bond.

preferred:
W 0 N _1~4x i
(c)
5
(d}
e)
10 (£)
15
20 -
25
30

the € ol |l owi ng fornul a, which may,

R2 is H or a substituted or unsubstituted Qroup
selected from the group consisting of C1-Cg alkyl,
C1-Ce allyl, aryl-Cg_g-alkyl, heteroaryl-Cp.g-
alkyl, sulfonamide, amide, OR10 and C3-Cg
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;

Y is C, O, 8, NH or a single bond; and

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.-
galkoxyaryl, Ci-galkoxy C3_galkyl, aminoaryl, and
aminoCj._galkyl, and wherein

(i) n is 0, 1, 2 or 3,

(ii) A is a functional group selected from the
group consisting of carboxyl, C;-
Chalkylnitrile, carboxamide, substituted or
unsubstituted sulfonamide, substituted or
unsubstituted acylsulfonamide and substituted
or unsubstituted tetrazole;

{iii) R3 is H, saturated or unsaturated C1-Csy
alkyl, C1-Cs alkoxy, and

{(iv) R4 is H, halo, a substituted or
unsubstituted group selected froﬁ C1-Csg
alkyl, C1~Cg alkoxy, C3-Cg cyclo%lkyl, aryl
Co-C4 alkyl and phenyl, or R3 and R4 are
combined to form a C3-Cy cycloalkyl;

be



R2 1n another enbodi nent of the present invention, conpounds represented
the follow ng structure may be 5 preferred: R8B RL 0 N-N fgijaydof®® R2 In

a further enbodi ment of this invention, a compound the follow ng
REBN~N Ax "I | - W NRO R

structural fornmula may be preferred: R
Anot her compound cl ained by this invedtion that may be preferred i s shown
by the follow ng structure: 10 May 2006 9 RL R8 ~-N N _W A N

(v) R19 is selected from the group consisting
of hydrogen, optionally substituted Ci-
Cdalkyl, and optionally substituted

_ arylmethyl;

5 (g)R8 is independently selected from the group
consisting of hydrogen, C;-C; alkyl, Ci-C,4 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 oxr 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-(Cy-C; alkylene); and
(k} --- is an optional bond to form a double bond.

Another claimed embodiment may be a compound of the formula:
20 4

R8 /A

R2

Another embodiment of this invention is compounds bf

the following formula, which may be preferred:



RO R2 In another feature of this invention, a conpound clainmed hereinis
radi ol abel ed. 5 The present invention additionally provides;aupl9&,ss for
preparing a triazolone froman acyl sem carbazide conprising contacting
said acyl sem carbazide with an acid. Preferred acids for said process are
sul f oni A W¥5¥nd  pyri di ni um hydrochloride- It is a pr@t&usedizemodi nent
of 10 this invention when the triaz8l e prepared by said process is a
conpound of Formula |I. In a second aspect of the present invention there is
provided a conpound of the fornula: 0 ORI5 NFt EY ~ 2 x ) NRL 15 RO
wherein (a) R is hydrogen or is selected fromthe group. - consisting of a

substituted or unsubstituted group selected fro | - C~ al kyl,
aryl-CO-4-allw, 20 beteroaryl-CO al kyl, and -C6 cycl oal kyl aryl -
CO 2-alkyl; (b) R is H op.a substytuted or unsybstituted group 10 May 2005

WO 02/ 38553 10 PCT/ US01/ 4
al kyl, C1-C6 allyla

ed fronNtTie \group consisting of Cl1-C6
| hetergaryl \C0-4- al kyl, sul fonam de,
am de, OR10 and C3-C6 - W ‘

X~ N !

Ra R2

In another embodiment of the present invention,
compounds represented the following  structure hay be

5 preferred:

R1

5 R8 /
NN
A“@){JI\N\R\N
| R9 | }22 -

In a further embodiment of this invention, a compound

the following structural formula may be preferred:

) ‘RS ' | /Q1
- O ' n—N ‘
! PR =
A
10 R9 R2

Another compound claimed by thié_inventioﬁ‘that may be

- preferred is shown by the fdllowingvstructure:'



cycloalkyl; 5 (c) Xis an optionally substituted Cl-C5 al kylene |inker
wherei n one carbon atom of the linker may be replaced MAthﬂpMagaogg S; (d)
Yis C 0, S NHor a single bond; and (e) E is selected fromthe group
consi sting of 10 hydrogen, (CH2)n COOR19, C(R3)(R4)A, substitut ed or
unsubstituted selected fromthe groups consisting of Cl-C6 al kyl, Cl-CG
allyl, aryl-Co- 4-alkyl, thio-d-4-alkyl, thioaryl, d - 4alkoxyaryl,
Cl - 4al koxy Cl-4al kyl, a.m noaryl,and 15 am noCl -4al kyl, and wherein (i) n
is 0, 1, 2 or 3, (ii)Ais a functional group selected fromthe group
consisting of carboxyl, C- C3alkylnitrile, carboxam de, substituted or 20
unsubstituted sul fonam de, substitujged or unsubs 't ut ed acyl sul f onam de
and substituted or unsubst] (i1i¥) R3is H saturated or
v) R4 is H halo, a
substituted o~ wunsubstlituted {group C-C alkyl, d-GC5

. W or R3 and R4 are
(v) R19 is selected from
bstituted C

A2

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:

R8 0]

OR15
E\\Y NR,
AN/
15 RY
wherein_
{a) Rl is hydrogen or is selected from the group
consisting of a substituted or unsubstituted group
selected from C3-Cg alkyl, aryl-Cg.g-alkyl,
20 : heteroaryl-CO_g—alkyl; and C3-C6 cycloalkyvlaryl-

Cp-2-alkyl;

(b} R2 is H or a substituted or unsubstituted group



C4al kyl and optionally substituted arylnethyl; 5 (f) R8 is independently

sel ected fromthe group consisting of hydrogen, C3.-C4 al ki mafbobs
al kyl enyl, and halo; (g) RO is independently selected fromthe group
consi st | drogen, Cl-C4 alkyl, C-C4 10 al kylenyl, hal o, substituted

gfMgs: . ;
or unsubstituted aryl, substitut ed,or unsubstituted ar FIESOERIA kvl |

substituted or unsubstituted heteroaryl, G-C6 allyl, and OR10; and (h)
R10 is independently selected fromthe group 15 consisting of hydrogen and
g-C4 alkyl; and (i) R15 is selected fromthe group consisting of hydrogen
and an optionally substituted substituent selected fromthe group
consi sting -of Cl Se4egkrdl framyrheagdobpneyhsiSuity cofipoyads alkyl,
particularly useful as intermediates for 20 the preparation of conpounds
clai med herein. | The dlHivd &ydcCosta-erkypr ebeterpavmitCona-t here is
provi ded a conpoggg gf thf formul.a: O |, OYNR2 N.)L-N R1 R9 25
wherein (a) R isohydrogBHlibrRrRider ¥ PEde s 1Rt ¥ PG r&amCe consi sting of a
substituted or un ' d group selected fromd -C8 al kyl, .
aryl - CO 4-al kyl , 89@%85&H§f, _ .

-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) mis 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-Cy alkoxy, and |
‘ _ |
25 A (iv) R4 is H, halo, a substituted or

‘unsubstituted group selected from C1-Cg
alkyl, Cy1~Cg alkoxy, C3-Cg cycloalkyl, aryl
Co-C4 alkyl and phenyl, or R3 and R4 are

combined to form a C3-Cy4 cycloalkyl;




10 May 2005 WO 02/38553 PCT/USO1/ 42929 12 heteroaryl -CO 4-al kyl, and C3-C6
cycl oal kyl aryl - CO-2-alkyl; (b) R2 is Hor a substituted or '[@I@P%tm ed
group selected fromthe group consisting of Cl-C6 al kyl, &9] sartyl ,
aryl-CO-4 -CO 4 -al kyl, heteroaryl alkyl, sulfonam de, am de, OR10

and, C3-C6 «cycloalkyl; (c) Xis an opgtionally substituted Cl-C5~ al kyl ene

| i nker wherein one carbon atomof the linker nmay 10 be replaced wwth 0, NH
or S; (d) Yis C 0, S, NHor a single bond; and (e) E is selected fromthe
group consisting of hydrogen, substituted or unsubstitut ed selected from

t he group consi sti ng- of ' L4115 C ( R4) A, Cl -6 .al kyl,
C:L-CG allyl, aryl- CO4-((’<51::_‘§§P, %?Efti‘?aﬁ‘ﬁ“, % f?fr‘%ﬂp Can-sz}glg%%aryl ,
Cl - 4al kox-y Cl - 4al kyl , afii hgdryyenandpahbnetly 4abk¥itaed wherein (i) nis
0, 1, 2 or 3, 20 (ii) A.is_an_acidic functional group selected from the
group consisting of carb8RPkytgudcearignallyi pebsgatméeshi de, substituted

or unsubstituted sul fogapideynpppbstituted or unsubstituted

acyl sul fonam de and substitute
5 (f) RB is independently selected from the group

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;

10 alkylenyl, halo, substituted or unsubstituted aryl,
substituted or unsubstituted aryl-C;-C4 alkyl,
substituted or unsubstituted heterocaryl, C;—Ce
allyl, and OR10; and

{h) R10 is independéntly selected froﬁ the group

15 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

20 ' the preparation of compounds claimed herein.

In the third aspect of the present invention, there is provided

-a compound of the fo:mula:
0

RS \, 2

E 0O .

- N

: N R1
X
R9 '

{(a) Rl is hydrogen or is selected from the group

- 25 wherein

consisting of a substituted or unsubstituted group

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



25 or unsubstituted tetrazole; (iii) R3is H saturated or unsaturated

G-C alkyl, d-Cs alkoxy, and (iv) R4 is H halo, a subst“?Hﬁg%O%g
unsubst i t ut ed group selected fromd-C5 10 May 2005 13 alk
al koxy, QM85 cl oal kyl, aryl CO-C4 al kyl and phenyl, @cmtswm:zm are

conbined to forma C3-C4 cycloal kyl ;32(v) R19 is selected fromthe group
consisting 5 of hydrogen, optionally substituted O - .C4al kyl and
optionally substituted arylnmethyl; (f) R8 is independently selected from
the group consisting of hydrogen, Cl C4 alkyl, Cl-C4: 10 al kylenyl, and

a0l &5 Lmsandeqel spheh {1 amios eoupea sesrbion of

hydr ogen,
aryl, substltute@dgb_wng@g§t|tuted aryI C3-C4 al kyl, 15 substituted or
unsubstituted heteroaryl, Cl-C6 allyl, and OR10; and (h) R10 is -
i ndependent | b3el &t dcs fir am t&%@j@i&uw%ﬁtﬁﬂﬂuﬁ&thﬂgiég%g’r Cl-C4

a

al kyl . Such conpoun S are &ggrtlcularly useful as internedi or the
preparation of 28 R @rouR | consbsting tof aCpeCs aikyhe

r esent |nvent|on t her rovi und of the fornul a:
prese B éii§ﬁr) 0 4 ~afkpeY heteroaryl-Cqo_g-
alkyl, sulfonamide, amide, OR10 and C3-Cg

cycloalkyl;
{c) X is an optionally substituted C1-Cg alkylene

linker wherein one carbon atom of the linker may
10 . belreplaced with O, NH or S; !
(d) Y is C, 0, S, NH or a single bond; and
te) _E is selected from the group consisting of
hydrogen, substituted or unsubstiﬁuted selected

from the group consisting. of (CH2)y, COCR19,

15 C(R3)(R4)A, C1-Cg alkyl, C;-Cg allyl, aryl-Cg.g-

' ‘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,
20 ) (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
25 _ 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



,~ RB NNRI Y- rl N74~~ x ANR2Z R9 wherein 25 (a) Rl is hydrogen or is

sel ected fromthe group consisting of a substituted or uns ,ﬂ%ktzpégzd group
selected from C14C8 al kyl, aryl-C0-4-al kyl, heteroaryl-C0-4~alkyl, and
C3-C6 cycloal kylaryl - CO-2-al kyl; 10 May 2005 WO 02/38-553 PCT/ US01/ 42928

14 (b) R2 is Hor a substituted or unsubstituted group selected fromthe

group consisting O Cl1-C6 alkyl, ¢,-C6 allyl, aryl-C0-4-alkyl,

het er oaryl - C0-4- al kyl, sul fonam de, am de, ORL0 and C3-C6 5 cycl oal kyl ;-

(c) Xis an optionally substituted Cl1-C5 al kyl ene |inker wherein one

carbon atom of the |inkexlkpl. ®p-€gphdkedyw Ch-Cg MNyctoaBkyld) a¥yils C, O,

S, NH or a single bond; and 10 (eﬁ E is selected fromthe group consisting
- of hydrogen, substitutef-6e ahkubserndurdemnal ecte®3 fangmRéhergr oup

consisting of (CH2)n COOR19, C (R3) (R4) A, C-C6 alkyl, C-C6 allyl,
aryl - CO-4- al kyl, thi O¢P™a2aPRyE0" £RrBaryIC3 G4 akealdl:;, 15 d - 4al koxy

- O -4alkyl, am noaryl, apg)aﬂlgogé selected f;om the group consisting
5 of hydrogen, optionally substituted Cl-
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 Cj-Cg alkyl, aryl-Cq.g4-alkyl,
heteroaryl-co;g;alkyl, and C3-C6 cycloalkylaryl-

Cg-2-alkyl;



4al kyl, and wherein Wn is 0, 1, 2 or 3, (ii) Ais an acidic functional
group selected fromthe group consisting of carboxyl, G- ®0vay2005
C3al kylnitrile, carboxam de, substituted or unsubstituted sul fonam de,
subst it WR@23HH3 unsubstituted acyl sul fonam de and subst iptuhed /9528
unsubstituted tetrazole; (iii) R3 ig4H, saturated or unsaturated C-C5 25
al kyl, d-C5 al koxy, and W) R4 is H halo, a substituted or unsubstituted
group selected fromcCl-C5 alkyl, C-C5 al koxy, C3-C6 cycloal kyl, aryl '

CO- 4 al kyl and phenyl, or R3 and R4 are 30 conbined to forma C3-C4
consisting of

| cycl oal kyl ; 1Q,\May,-200 (v) R19.is selected fromthe grou
hydr ogen, optél%o)nal)i}% Jé%b%tcf ﬁes&lfitlﬁhﬁﬁélloﬁﬂﬂlﬁﬂ?ﬁmqﬁgs%@vm ut ed
arylmethyl; 5 (f) fBleéstéddepandent lgr ecded £ gg§ C i sting
of hydrogen, Cl-C4 al kyl, Cl-C4 alkyfﬁﬁil, and Hg#%; dﬁigggi%fﬁyi’

i ndependent |y sel dat-€d atbyd I hergl e0p_4 <DV S| | REr&foliy g 0ggn, -Cl- C4 al kyl ,
Cl-C4 10 al kyl enyl, hal o, substituted or unsubstituted aryl, “substituted

or unsubstituted aYic]-=0d fanayiide s eside utari Oranmsupat4 t ut ed
hetgroaryl, G- . aliddn,And R0 and
(¢} 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, C1-Cg alkyl, Ci1-C¢ 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;:



(h) R10 is independently selected fromthe group 15 consisting of hydrogen

and Cl-C4 al kyl. Such conpounds are especially useful as i1rbt_rﬁ£n§ '5at es for
t he manufacture of conpounds of Formula 1. For conpounds haw,n’é ruct ural

Formula I, it is 20 preferred that Eis C(R3) (R4)A It is nore preferred
that A is a carboxyl group. It is eyen nore preferred that Eis C (R3)
(R4) COOH and R3 is H or CH3 The present invention further provides a
crystalline Propanoic Acid, 2-[4-[3-[2,5-dihydro-1-((4 25

met hyl phenyl ) met hyl ] - S-oxo-1H-1, 2, 4-tri azol - 3- yl | propyl | phenoxyl - 2- net hyl -
conmpound of Formula | O{a a(ﬁfgar maceutically acceptable salt, solvyate,
hydrate or. prodrug t hBFedtt? 195 VB ooeRY 55am1hPe PFPER SSBELFtHNTt he

present invention, thergs i}lg{@f@géﬁl'edo mi@p%ggﬂuggﬁgeii_ti on,

conprising a pharmaceutically accepta Ile carrier and at ast one_ conpound
as defined above, or a C4hdryhcaudieptionakieptdbsei sated sol vate or
hydrate thereof. In a sai1 xtfu é'atst?ﬁg:[ of the present invention, there is

provi ded wuse of a conpolaﬁdnas fined above, or a pharmaceutically

acceps abl e  sdlfy, Rgolivati adepehydnlly thereekd B lhe tRNYARIgIre of a
medi canment for treating or preventing diabetes nellitus in a mammal.

Anot her enbodi ment CRBYLFELREe Ofo ydiErgaRe UL T 13 ksbnpasiGi ons whi ch

conprising at |easf;iRpefoPOUNd @i Lhe present invention, or a
pharmaceutically 10 Ivgye28gg 1% afg%ef)t able salt, solvate, hydrate or

prodrug theredf} Bhdia 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;-Cs
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.



pharmaceutically acceptable carrier. In another enbodi ment, the present
invention relates to a nethod of nodulating a PPAR al pha rﬁfﬁ%&gony
contacting the receptor with at |east one conpound represent ed’by -
Structural Fornmula I, and pharmaceutically acceptable salts, solvates and
hydrates thereof. In a further enbodi nent, the present invention relates
to a nethod of making a conpound represented by Structural Forrmula 1. In a
sevent h aspect of the present invention, there is provided a compound for
use in therapy for a disorder nodul atléd by , a peroxisone proliferator
activated receptor, wherein the conpound, or pharnmaceutically acceptable
salt, solvate or hydrate thereof, is a conpound as defined above. In an
ei ght h aspect of the present invention, there is provided a use of a
conpound for the manufacture of a nedicament for the treatnent of a

condi tion at, ed peroxi sone proliferator activated receptor,

wher ei n tﬁgqgg%%%ﬁnggg%gtpﬁérékﬁ:lﬁﬁsgﬁgl§”W§€€§ﬁ%aﬁpﬁr§a}?,PQRﬂhﬁﬁﬁeaor
hydrBperianeusdeal | sorpasdripound caspdefimedh p@cebfida i Pt feashesteof the
presept-idvention,. . there_is provided a use of conmpound as defined above,
or a phafﬁgcgﬁFichlnggggptgg e Cg%???mgoFV%téﬁﬂF“ﬁeréPQV?her%Bf #n the
nmanBempceubical lvedrcapbaitle forlt, r eal vaxg: @r pravend i tigreardi ovascul ar
disease in a mammal . In a tenth aspect of the present invention, there is
provided a wuse of a conpound as defined above, or a pharmaceutically
accept abl g salilxchsalsyate of hndr aresther efertidnhe vienef det prevoied

medi cament for treating or preventing syndronme X in. a mmal . 10 2005
use of a compound as %efingd above, gor )(31 pharmaceutlcalr:rlay accep%abi\éay

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



16a In an el eventh aspect of the present invention, there is provided a
use of a conpound as defined above, or a pharmaceutically 7§ E%B%e salt,
sol vate or hydrate thereof in the manufacture of a nedicament for-ktreating
or preventing obesity in a manmal . | h%a twel ve aspect of the present
invention, there is provided a process for preparing a triazol one conpound
as defined above said process conprising contacting an acyl sem carbazi de
with an acid. The conpounds_ of the present invention and pharnaceutically
acceptab?@cgﬁF?g}esﬁggﬁte§°$ﬁ6tﬁydh3@é§tet@@r@@pdaﬂg'&@Qnﬁniitandxa

f fect | Venhind €Akl 801 8P dacBLRVEPL NG PYRdLOMe X Type || di abet es,
hyper gl ycem a, hyperli |aen1 , 0Dbeésity, “coagaul opat hy, hypertension,

at her oscl er osts, asothet hembddtaedel sthel giredehe SyundneiRn reéittes to

Cardiovasculgﬁ ﬂ;SEasea. In.,additjon, the conpounds exhibit fewer side
effects THARC2SAPBLABRI LR Fire 5 FEAH pdPhar EgFePhesebyor@NtASHSIFuUr t her

compoundshefréddstol Weahi 6 £adls EeoHsCLblnpbBha! PUBEERARIRY bhogen
increasing HDL levels, treating renal disease, controIPing sirabl e
wei ght , TFaeiweHaigentbat T nenid seheosacentatahly cactaptablier alalts,

i nfecti Angd. t t,i.n i ver,.di sease. DETAI LED DESCRI PTI ON OF THE

| NVENTI e tef%%ﬁJké%%%F%kﬁgﬁ??% the instant invention have the

fol | owi ng nedni rgstihertem. ersodisshher €hd, pbkyht 0T QUesLE B! wde sskLai ght

chai ned _ or branched hydrocarbons, which are conpletely saturated.
to a method of making a compound represented by Structural

Formula I.

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.



As used herein, alkylene linker is an optionally unsaturated Cl-C5 straight
or branched chai n hydrocarbon group 10 May 2005 WO 02/ 385i1@May 2005

PCT/ US01/ 42928 17 Cycl oal kyl groups, as used herein, include‘cyclic

hydr ocar bons, which are partially or conpletely saturated. As used herein,
aryl groups include carbocyclic aroh®ic ring systens (e.g. phenyl) ,
fused polycyclic 5 aromatic ring systens (e.g. naphthyl and ant hracenyl)
and aromatic ring systens fused to carbocyclic non-aromatic ring systens
(e.qg., 1,2,3,4-tetrahydronapht hyl and benzodi oxyl). Heterocyclic group, as

used herein, is a ring system having at | east one heteroatom such as

ni trogen, Isuldr e0kved€h OX¥GE erocyclic groups include benzofuranyl,

benzgt b y ,usben%ot hi eny?,&l: solgc%bi %g?ylp,reis§8§a236}\gﬁ|n,tlonm pltedzienoi s

oxadi azol yI', “pyridy , 2 pyPHRARRdi Ayl depymadl bove, QNG| Yha *5%%&?¥%%E2§YFGHYI
e S

and tE¢fAbleExanp| esonfatkl oRY R4,. R19 and R9 suita ituents
4 R5, R19 or 'ROCaF e DHEEYr iindhe Medeentiert | y£ sgl ect ed

when,&ai g ¢
from ?%e&grggﬁpg%or%sﬁeﬁ:ilﬂ% Yt Pepvedbahkydbesdnyl in (CHma@POR19, Q-C6 allyl,

t hi o-C. 1-C4al kyl, thioaryl, Cl-C4al koxyaryl, C: L-c4al koxy C3.-C4al kyl,
am noar, ~{, A 1.noC, - CAal kyl , aryl -CO-4al kyl, heteroaryl CO 4al kyl | 20
het erocycIIi]c, Qq’é%%]ed%%e% IR RuE3ees) tyvemalooy| ahyte Q3 2roalikyl and

&

s - ! : ; -
g ey e U o LR
hydr oxyl 9 an acyl semicarbazide with an acid.

The compounds of the Present invention and
pharmaceutically aéceptable 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.



Cl-C4 al kanoi ¢ acid phenyl, aryloxy, SO02R7, SR7, benzyl oxy, 25

al kyl carboxam do or COOH R7 is an alkyl or a haloalkyl. Wep,Rbgodd, E
R4, R19 or RO is substituted, it is preferred that there are ?rom 1-3
substit wpeesssen said R, R5, E, R4, R19 or RO group. ExamMoes2é suitable
substituents for an "optionally 301substituted C2-C5 al kyl ene |i nker",

I ncl ude one or nore independently selected fromthe group consisting of

g - Coal kyl, oxo, substituted or unsubstituted aryl CO-C3al kyl, 10 May 2005
WD 02/ 385-53 PCT/USO /42928 18 Cl - C3al koxy, hydroxy, C3-Cé6cycl oal kyl and

hal o.' When t l.kyl-ene |l inker_is s tituted, it is preferred that there
are from one cggc]tgﬁarlé(&ll rdepénderft® sﬁft?g)?“ﬁfteilﬂns.l | §¥CAfCsui t abl e
subst i t ueydsodaatbomss ubatidiutat Garth £33 aldey lc%ﬂéyleit('%kruc%‘élt‘a%ﬁt@&. nor e

i ndependent |y sel ected from Cl1-C6al kyl, oxo, aryl -C3al kyl, Ci-C3al koxy, °
hydroxy, and®HhaS6d WraiPithe aavidy |asieaiDss iagBudet geadorycilécpref erred t hat

there argrdmiicl+3nighdgrandant St QNS Suj tabl e.substituents for
substituted R2 grqlljlgg wherein {eSR%]b'i ?hé%%gél EV%%dC i 5F”F}F‘,C
aryl 80 Granatic aipoCey&tansy| (e . ssuhbphahiyde an@nratehr@Rey1or and

l.nclude for _exanpl one or ‘nore independently selected

C3- Cxycl.oal kvl | e, ) !
fromt heéxgornbail}écc I3RS SYSTEHT fo5edhitRocF T ORSY GAR Ky RONa AT ABA LEOCHING 5

het er oarsgtst@ms het gr. oany b, G( Q-retdbhybrenaphtkyh - hQ i cl oal kyl ,
aryl-O, aryl-C(O-, heteroaryl :e, ' 2%I r nﬁgt er%cy%?a?ﬁ???al%fy'
het er ocycl oal@yFPrecycang Warepocysl vaelyherein, 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 éuitable

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-
glkyl 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,



C(O-. Weif R2is substituted it is preferred that there are from1-3
| ndependent substitutions on the R2 group. 20 Exanpl es of sigtabbeos
substituents for A groups, wherein the Ais a sulfonam de, include one or

nore i noepensiegily selected fromC-C4 alkyl, C-C4 hal iﬁ%ﬂh f bstituted
or unsubstituted heteroaryl, or sulgtituted or unsubstit 5f§l. When
the A group is substituted, it is preferred that 25 there are from1-3

i ndependent substitutions on the A group. Exanples of suitable
substituents for A groups, wherein A is acylsulfonam de and tetrazole

i nclude, for exanple, one or nore independently selected fromC -C4 al kyl,
Cl-c4  Farb:f¥yexy s usgerexy edCorCsamslibal ki lit addhbadooar whenotha0

substi t yt u | t.uted.aryl. Suitable substitutents for R4 wherein R4
s G oe l?‘g’ll%ﬁe, ﬂéﬁ‘-ﬁc‘;a%o%}?s ut Cy&lt%oallskﬁr,efglrﬁeéo-tééél B1ersr phenyl , .
10 May 20@5frvd 0e3&35b3IhkePGCHddpRhM4R28ubsRekd8 onlor exanpl e phenyl,
Cl- 4 al koxy, hydroxy and al koxy. Wien R4 is substituted, it is preferred
that there gFQ%PﬂﬁﬁlfﬁhSmﬁdéﬁéﬁdéﬁbs§éb§?hﬁﬁtﬁ@msaOHUbh$iR4tgﬂoagr

resent 5 invention, represented by

Pr efeer aply or the conmpounds of the pres
Str&gtugéla&%ygﬁpg’l}ngﬂ&a%Iﬂ?e PRefMPrRedplePrReephdmacdected from

conposi i : S r ef er apl t he conpounds of the
presentbL?%%%# Ednfggﬁd%§%%ﬁqﬁﬁg%? peT | @XBH§VHBE¥GFP§§P 3pd

conposi hadas, taws ahst alkileaer @Br 88BSE eHuBYASE EUSEULRL FeFRERULRAL! 1 R4 RL

there are from 1-3 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,



R3 A--VN-N QO X NR2 15 Structural Fornula Il In Structural Fornula
I'l, Rl, R2, X, R3, R4 and A are as defined for Structural ﬁ?MHF?QOd- Qis

C, 0 or S. For conmpounds having Structural Formula I, it is preferred that
R3is HO CH3 20 Conmpounds that may be especially preferred are

Conmpound : mula I'1l, and with their respective pharmaceutical
conposit?gﬁgyﬁ%ﬁch compounds have a structure represent 8§TRFCEIZE ur al
Formula 111: 10 May 2005 WO 02/38.n53 PCT/US01/42928 20 0 R HO ~N N
IRA4 0 R3 x N R2 Structural Formula Il In Structural Formula 111, R1,
R2, X, Q :R3 and R4 are 5 as defined for -Structural Formulas | and 1. A

further prefered enbodinent is the conpounds of the.
include, for example phenyl, C1-C4 alkoxy, hydroxy and

alkoxy. When R4 is substituted, it is preferred that there
are from 1-4 indepeﬁdent substitutions on the R4 group.
Preferably, for the compounds of the present
5  invention, represented by Structural forumla I, and with
~ their respective pharmaceutical compositions, W is an
pxygen. .
More preferably, the compounds of the pPresent
invention, and with their respective pharmaceutical

19 compositions, have a structure represented by Structural
Formula II:

R4

R1
R3
A ' N/N
Q
/L >:_o
X N
R2
15 . 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 CH3.
20 | Compounds that may be especially preferred are
Compounds of Formula ITI, and with their respective

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



present invention having Formula |V, and their respective pharmaceutical

conposi tions, have a structure represented by Structural Fagdyaoby. O V :
-R5 HON-N 'YO R4 O R310 R2 Structural Formula IV In Structural
Fornula‘bgmyﬁﬁh X, R3 and R4 are as defined for Structural Fornmulas | and
11. Vis 3> O -C3 alkylene which is unsubstituted BETASbELIUL ed wit h
oxo or 15 alkyl) group. R5 is substi*futed or unsubstituted group selected
fromaryl, heteroaryl and cycloal kyl groups. Another prefered enbodi nent
I's the conpounds of the present invention, and with their respective
pharmaceutical conpositions, having a structure represented by Structural
20 Formula V. 10 May 2005 WD 02/38553 PCT/ US01/42928 21 R6 R6 R6 0 V h6

HORI ~NO H6 R3 J/-~ H- x N R1
Q /

HO NN

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 unSubstitﬁted group
selected from aryl, heteroaryl and cYcloalkyl;groups.
Another prefered embodiment-is the compounds of the
present invention, and with their respective pharmaceutical )

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



R2 Structural Formula V in Structural Forrmula V, R2, X, R3, R4 and V are as
5 defined f or Structural Fornmulas 1, 11 and IV. R6 is H QdmaFbode al kyl,
al koxy, hal o, hal oal kyl, hal oal koxy, nitro, phenyl, aryl oxy, 2R7, SR7,
cyano, benzyl oxy, phenoxy, al kyl carboxam do or COOH. R7 is an al kyl or a

hal oal kyd ¢2/489¢3, the conpounds of the present in'vention,pcq,l;t%owﬁizg 10
respective pharnmaceutical conpositgons, having a structure Tepresented by

Structural Formula V, it is preferred that V is nethylene. It is nore
preferred that Vis nethylene and X is propylene. It is even further
preferred that Vis nethylene, X is propylene, R3 is nethyl, and R4 is
met hyl . 15 Anot her prefered enbodi nent is the conpounds of the present

i nvention, and with their respective pharmaceutical conpositions, have a
structure represented by Structural Formula VI. 20 Z Am 01 10 May 2005

WD 02/ 38553 PCT/ US01/ 42928 22 R6 R6 0 R6 0 HON-N R4 R3 _-O
| . RB 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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N R2 Structural Formula vi In Structural Fornmula vi, R2, R3, R4 and R6 are
as 5 defined for Structural Formulas 1, 11, 1V and V. For tﬂpMagg unds of
Structural Formula VI, it is preferred that, independently, ea group
is Hor methyl. The present invention further provides a desired
cryst ama epgssPsopanoi ¢ Acid, 2-[4-(3-[2,5-di hydro-I-[(4-pc@usor/42928
met hyl phenyl ) met hyl | - 5-oxo0-1H 1, 2, 42triazol -3 yl-)Propyl | phenoxyl - 2- net hyl - -
having an X-ray diffraction pattern which conprises at |east one of the
foll owi ng peaks: 13.2 +/- 0.2, 15.9 +/- 0.2, 20.7 +/- 0.2, and -24.1 +/-
0.2 in 20 when obtained froma copper radiation source. 15 The conpounds
of Structural Fornmula | may contain one or nore chiral centers, and exi st
in different optically active fornms. Wien conpounds of 8Bructural Fornul a
| contain one chiral center, the conpounds exist in two| enantiomneric
forns and the present invention includes both 20 enanti gaers apB6m xtures.
of enantioners, such as racem c mxtures. The enanti pge say he resol ved
by net hods known to those skilled in the art, for ex formati on of

di astereoi sogeric salts which may be separated, for e 1 900Z I'm % 10
I on of

May 2005 02/ 38W PCT/ US01/ 42928 23 by Crystall]
di astereois ric derivatives or conplexes which/may be separat‘®d, for
O
HO

R4
R3

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 radiation source. B

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



exanple, by crystallization, gas-liquid or liquid chromatography;
sel ective reaction of one enantioner with an 5 enanti oner - spebali2605 eagent ,

for exanple enzymatic esterification; or gas-liquid or liquid

chromatygnpapd¥zin a chiral environnment, for exanple on_a chiral support
for exanple silica with a bound chjral ligand or in thE-PreY&HE of a
chiral solvent. It will be appreciated that where the 10 desired enanti oner

is converted into another chem cal entity by one of the separation
procedures descri bed above, a further step is required to liberate the
desired enantioneric form Alternatively, specific enantioners may be

synt hedtYz €tF st aaklimrt ior: sforthesien ust ngi apt deeddsorldr a6t i ve reagents,
subst r ¢ 8s; 43 sts or solvents,.aor by _converting one enantioner into
the ot hee%%by aéigr%m?rfi%om?f%fﬁ%? ol d?f%/y\ﬁ%rﬁ%%ﬁﬁﬁmdquepr esented by
St r uct wpaEmor,Mia driesal IDE£r 1haN QNe chiva Subsidiyent it may exist'in
20 diastereoi soneric forms- The di astereolsoneric pairs may be separated
by met fCEFLMAHGRT IR hoselexiivedeartimn arft orferenaxanpier ehircmairogr aphy
or ©r yshalitiizaldon fﬂgiéééi i.du enanti.onmers wWithin each pair may be
separated as described a ovefjgevﬁte’ ggroe%e%aq%rﬁqzé’ﬁ“aitﬁcﬂ udes each
di ast erstiesdfdicazsonf; conqaunds ofi Slowtivhala FoRBHaa Jg: 2Rk U es
thereofchi Cgrtaln conpounds, of Structural Fornula I may exist in different
st abl e “COAfor FEVFEATFEr e GFhistiwdy 8 asepdradl supTondi deal asymmet ry
due toexanplickedicel alit a Ml WFIVMELELG SENghe hondy Lot examl e
because of 30 steric_hindrance or riﬁg stra'ﬁ%%hgg % Jika EgSEFEFﬁon of
di ff er 8ht 2c6hisRARFOLIVERE .pr dsenti linbentpreciakudeshaachhere 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 the 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



SO0Z Am L 10 May 2005 WO 02/385-53 PCT/USQ /42928 24 conformati onal
| soner of conpounds of Structur ; al Formula I and nixture§,hgsﬁﬁgg.
Certain conpounds of Structural Formula | may exist in: zwﬁt?' fonic form
and the present invention includes each 5 zwitterionic form of conpounds of

Struct wa@b/fgeszul a | and m xtures thereof. Certain con?@HQ$§”fgu§iructura
Formula | and their salts may al sggexist in the form of "solvatés, for
exanpl e hydrates, and the present invention includes each solvate 10 and

m xtures thereof. "Pharmaceutically-acceptable salt” refers to salts of
~the conpounds of the Structural Formula | which are substantially

non-toxi c _to manmmal s. Typical pharmaceutical |l y-acceptable salts include
t hose SAPESTT3tAPBRAr 480RGTr ehiccopwovhdshe fc Srportdsradf Rdmnylraesent

i nvent LaA Whip,,acal r organic acid or an-organic or inorganic base.
Such salts areugﬁomgﬁ%ggggée addition salts, respectively. It should be .

recogni zed €hataihecopavtihdsl af sewnteuiran Fermule & ARkt &fisanysalt of
this 20 Lgﬁention is not of a critical nature, so long as the salt as a

whol e FE*PhSF hBRAGt FE&R §2dcEBRt REPECREd 18¥ epsAgnad nicHardeaso @®®Y | on does
nots COﬂﬁitbéﬁfoﬂﬂge§bfﬁdo9U@éﬁﬁ%ﬁﬁd&OokhgtrﬁékhﬁgénuF§Q$h$%gs%u¥irtue of

its acidic noiety, a conpound of 25 Structural ns salts with
phar mefEgERESS | Yhereof.

Certain compounds of Structural Formula I and their
salts may also exist in the form of solvates, for example
hydrates, and the present invention includes each soivate

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 goupterion forming a part of anyrsait of this

20 invention is not of a critical nature, so long as the salt
as ‘a whole is pharmaceutica11y—a¢ce§table and as long és 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, sbdium or potassium; and alkaline earth

_ ‘metal salts .such as calcium and magnesium; and: ammonium or
s 30 substituted ammonium salts. Examples of substituted
ammonium salts include, for instance, those with lower

- alkylamines such as trimethylamine, triethylamine;

5002 Aepy 01



accept abl e bases. Sonme exanpl es of base addition salts include netal salts

such as alum num alkali netal salts such as lithium sodiﬂﬁmggzgﬁgassiunl
and al kaline earth netal salts such as cal cium and nmagnesi uny an

anmoni W 0238888 substituted amoni um salts. Exanpl es of pgybsdd;Lsthgd
ammoni um sal ts include, for instanege, those with | ower al kylam nes such as
trimethylamne, triethylamne; SOOZ Am CL 10 May 2005 WO 02/ 38553 '
PCT/ US01/ 42928 2i  bydroxyal kyl am nes such as 2- hydroxyet hyl am ne, bis- (2-
hydr oxyet hyl )-am ne or tri-(2-hydroxyethyl)-am ne, cycloal kylam nes such

Gonyar eyt ARt aaniliey ShRBIAR, A BVl sk R Aty Bimde,

dehydr oabi et yl am ne, I'S
N- met hpyglrocaeithel )basaneobrt Beipypi-HiyaokyBEhy $HUCHLaSPYri di ne, col lidine,
gui ni ne_ o line; and salts. of basic am no acids such as |ysine and _

i n
ar gi ni ﬁé(cﬁegzb%’ﬁ&?l&ﬁ% SYFYanEchba¥edoheey Laminei ehout 10 |initation,

di - . . d i t i ‘ b te, di
car bona B S S RB e T Bort B 50 205 R B ELBUet e. cal of um hydr oxi de.

- car bonat e,

calki udebadbonntietyaasihbe Nl Wvkepi SQERPEPGISaI0f o Sh1 16T L al Formula 1, which
are 15 iubstltuted with a basic group,” may exist as salts with
phar me¥eutFRarPy NeRephubpbuganire : Theset exknthe myentdome typéudes such

SOl 2t et renes T ohat et Fol ) Hn U S MRS LA ECS
of basic.amino acids such as lysine and arginine.
| Examples of inorganmic 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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nitrates, nal eates, acetates, citrates, fumarates, tartrates 20 [e.qQ.
(+)-tartrates, (-)-tartrates or m xtures thereof including1dﬁ@g@b55
m xtures], succinates, benzoates and salts. with am no acids suth as

| ut am cid, These salts may be prepared by net hods known to those
gki e 9‘?@)’%"%3 art. 25 Certain conpounds of Structural E&F{IPHI372%nd their
salts may al so exist in the formo ®sol vates, for exanpl e hydrates, and
the present invention includes each solvate and m xtures thereof. Poorly
crystal |l ine and/ or anorphous materials are 30 typically:less desirable than
highly crystalline materials for fornulation processing. Anorphous

conpousdgndrfe caghtemingaidts HTd Wit caldte | 8§5oShabbe 88 Lhe¥rtgpdaho adsorb
900Z ABIN QL 10 May 2005 WO 02/38553 PCT/ US01/42928 26 significant

amount $TEFPRAUS Matrs igds diptd geldftmteapsylan farpephontenamayial in a
gel ati g capsyhe. Lo 8xanml €; ayse .the capsule to_shrink or buckle as
i 2G2S, choludX S d%lkq%¥{%)??mp%ﬁ%FBﬁ8uﬁsconponent. In 5

noisture 1s transferred tromthe capsu

addi t i eranaferpedufroanmbendagiane ad attde ot th Ok €CeSibahent OUt 18T

solutio .gont ai nin hem |f an-anorphous drug_ substance precipitates

f r om a""ggﬁ vEFy E‘BP%P NS REPOYFESo AT rRNEFeraY ab ¢ BT ¢FiHiprbperti es

of ! heodtugemBy1ubgonsoebnaliniatf et Lk 14k atllidpdytlargggenerally not
S Sta

desirable to formulate pharmaceuticals contalning nt1af anounts of
Organigubstance pPrecipitates from a delivery solution, *he

dissolution and bioavailability 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 preparation 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-
hydrate 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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solvent (e.g., ethyl acetate) due to potential solvent toxicity to the
recipi ent thereof and changes in potency of the pharmaceuticihy 2608
function of the solvent. In 15 addition, froma nmanufacturing perspective,
it is also enerally |l ess desirable to prepare non-crystalline materials
wheneveVOL38383pr epar ation i nvol ves a col l ection of the Hdmadwipieguct Vvia
filtration. Such filtrations are offten nore difficult to performwhen the
material collected 20 is non-crystalline. noreover, it is also generally

| ess desirable, froma nmanufacturing perspective, to fornulate .
pharmaceutical s- contai ni ng substantial anounts of water (hydrates) because

the | ev y h.an wild | i cal | e .sonme function of the relative
huniditgﬁéﬁjm£1gﬁﬂ%ﬁgﬂﬁ%hﬁﬁéﬁﬁﬁ%é%?%%aﬁeFévﬁF&Hﬁéeﬂeéﬁd3§983e89 I n ot her
wor ds, pq&ﬂtﬁt@on&&éeﬁﬁIﬁﬁé/agt;ygﬁgﬁléy,n@gg_g&ggpgggtégtg% h a hydrate
relative to %%f anhydrous form The present invention-provides a desired
cryst al i FREFS RY. ér%?ﬁjdﬁs off ke rpovert atidhe pewpentdiwyehtaon, which
30 haveswghemicald e net [+ y. abl € groups,and becone by
sol vol ysi s or uqdefggﬁysfgfgngg%é 5%%$%¥%ﬁsg¥hﬁeaggﬁﬁﬁuﬂgst%? t he

i nvent IRAT Mt éifist e oplraumst edittlcal | suacdble ahdfez Am@pi® May 2005 WO
02/385€§aﬁ5§&£g8%%/42928 .27 in vivo, Prodrugs include acid derivatives
wel | kno 0 pracﬁﬁﬂW§%%%5ﬁﬂt?WﬁaQﬁ?{v%%c B, a¢hiiexanpies esters

pr epar génenteat it ebridanedr Ui @bl G omPAUnd L th g SHLL 20! @

al cohol , or anides prepared by reaction o
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 Propamoic Acid, 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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5 pérent aci d conpound with a suitable amne. Sinple al i'phatic or aromatic
esters derived fromacidic groups pendent on the conpoundsigaftay hoss
invention are preferred prodrugs. In sone cases it is desirable to prepare

doubl ewcegigisst ype prodrugs such as (acyl oxy) alkyl 10
((al koxycar bonyl ) oxy) al kyl esters. Particularly pref erﬁ)gaﬁjsggfze?% as

prodrugs are nethyl, ethyl, propyl, isopropyl, n- butyl, isobutyl,
tert-butyl, norpholinoet hyI , and N, N- di et hyl gI ycol am do. Methyl ester
prodrugs nmay be prepared by reaction of 15 the acid form of a conpound of
Formula | in a medium such as nethanol with an acid or base esterification
cat al yEPEF@ably iMGHEd HeSdht - lEshyd)fesmermaur@fHatha@r@ paepaied in

simlage et hanol ace_ of met hanol. Morpholinyl et hyl
ester pr o%lr %pgln%%@ er:%pJa? ela°B§ ?‘g‘%‘i’lﬁ]@ﬁ usgyl otfot-'-’n"e“@bdl umsalt of a .
conpo@dsoiv&imtpﬁcadesf@é Nstha dudh st B SBAIER SHCHL, hy{ for mani de)

4- (2~ Ch'\l;\%ﬁ}(]:t h | ) norphine hydrochl ori de, (avai |l abl e from drich Chem cal
WTYnsth UOLidemPEL 31, 22@Q)ni qGharkect ers zati on of

: Pr BPaNsK €erhGish
[ (4-met hyl lohenycl1 )Qtzdn:stdrw&] J]Igs‘?%‘gﬁ"gq%"o 15%‘2 ?PcilP’imaDzIah-JBS-m because the
yl | pr SSARERnDeA (52- met hehickory splatdd aeel framgeDishd ef ittt canni ng

- cal ori t, ravi metric anaJ sis (DSC/ TGA), noisture sorption/
desor ﬁ%ﬂé a%@ 11y n@ﬁfeﬁ* Od(‘T?tgﬂﬁD A V\é'lcéﬁfgié@ to
char acteemptzen S&OIE&&ﬁ-aﬁml o‘\eldb &ra[l‘lra[t%cﬁazo% "H‘l@’@’e%ljee[ &

rrethyhpy%&c%/ met hyl I -5-oxo-1H1,2,4-triazol - 3-
Y:Llp SAGRFY- 2specHAted TaAH @ giveas maeecmaﬂhand@ooz Am %

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 orystal form, the relative intensities of the
diffraction peaks may vary due to preferred orlentatlon
resultlng from factors such as crystal morphology and hablt
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 varlatlon 1n the
temperature at Wthh a sample is analyzed sample

displacement, or the presence or absence of an; internal
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10 Nhy 2005 WD 02/ 38553 PCT/ US01/ 42928 28 thermally induced wei ght |oss

of the material as a function of tenperature. It is nost cepp@pbyosised to
study desolvation processes and quantatively determne the total volatile
content of a solid. DSCis a technique that is 5 often used to screen
conpound of/gasspol ynor phi sm  because the tenperatures(craisowinieeh a

physi cal change in a material occehs is usually characteristic of, that
material. Misture sorption isotherns provide evaluation of the degree of
hydroscopicity associate d with a given material and; 10 characteri zation
~of non-hydrates and hydrates. Lastly, XRD is a technique that detects .

| ong-r stalllne mat er i al The.t her nodypam.cal |y
favoragﬁgﬁérygfalﬁghghﬁp SER0ICc SRS ¢ Peak position varibiTity

2-[4-[ 34 2% 3 di %d@@'blhﬁ4tH§Eh¥£EBeQ¥E%€§£hﬂﬁésé pd ntlal
oxo-1H 1, 2 4-triazol -3-yljpropyliphenoxyl-2-nmethyl™ pol ynor ph was

characﬂéﬂhzédou§|wgtﬁosmehangebﬁﬁQOtﬂefﬁnaqﬁmnatal edenppédcatibna CukKeb.
radi ati 056 Sﬁgmtrons) and a solid state detector. It

is well° &%ﬁ%%ﬁﬁlfﬁg 8F¥§%§iﬁ66?a art t hat, for 20 any given crystal

form theglal abiowa b&ﬂeﬁ%EbFQ%dOfneEHSd dbif ga§£bﬁﬂngeé£§s€§y ¥atysdue to
preferred orientation resulting fromfactors such as crystal norphol ogy

and haBPtthemﬁéFérﬁﬁéréfﬂéctbeobeﬁEfewﬁéboér|eﬁh@t?bﬂkametbwésent peak
'”tenshkb%stﬁéeféhkeﬁs t 2HEe£QS Eﬁﬁ%ﬁc%gbn 81§§@¥ g;lﬁlons of the

pol ynmor ph are unchange arnacopela #23,
Nat|on@bl&@wﬁﬂlhyyt#ESpext four most 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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pages 1843-1844, 1995. Furthernore, it is also well known in the

crystal lography art that, for any given crystal form the enguy2009eak
positions may vary slightly. For exanple, 30 peak positions can shift due
to a variation in' the tenperature at which a sanple is analyzed, sanple
di spl ace@wnssgsspr the presence or absence of an; internabecTAf9%sA9Yq 0 10
May 2005 WD 02/38553 PCT/ US01/ 42938 29 standard. In the present case, a
peak position variability of 0.2 in 20 will take into account these
potential variations wthout hindering the unequivogal identification of

the desired crystalline form5 A well known and accepted nethod for
he literature is the "Fink" nethod. The Fink

searching cry; | farns ,in :
8sesytsé11§e‘f%1&1-rfﬁ)str Thee® 179812 the 1hkeizhogdakBRt fol | owed

met hod
by the ttextrdaisi emstwi 1T ettt ideSIeddl G5 CRAEH o E%L;b&ﬁbg!m%%ﬁocj, based.

on peak intensities as well as 10 peak position, the desired Crystalline
form of€ % d%q@bed herein. - '

2-[4-[3-[2, 5di ro-J - - net.hyl phenyl ) net hyl ) - 5- oxo- e

TH1,2 4-tri rél%y%] r#ef)tgéyx{gsp eﬁrg%(% a}/*z‘z’}%ﬁmﬁis?%@e b2* FoRAFEPBd by the -
pr eSencadipreeast iatg, 1 312 rl tAgakinfy, tilts 6@t Hordgrds@ioandr24. 1 +/ -
0.2 in_20,..when the 15 pattern is obtained froma copper radi ation source.
The prEsdicdate &g’ﬁ FEIPSOFFa RASC AG RS Mijth [he A5seR s ded- | -

[ (4- retdardaahad ) met hyl | -5-oxo-1H-1, 2, 4-triazol - 3-

yl I propyl | phénox-yl -2-nethyl - crystalline formmy be further verified by
peaks at 7_gPhpxn@pgptiraglyﬁE£ﬂ&d&iwmuhmbhﬁi“Zmeans that amount
' of a compound, or of its salt, solvate, hydrate or prodrué
10 thereof,'that will elicit the biological 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=ch61esterol

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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20 0.2 in 20; when the pattern is obtained froma copper radiation source.
The term -"active ingredient- neans the conpounds genericaid Mag@sgsi bed by
Structural Formula | as well as the salts, solvates, and prodrugs of such

conpoure.02@8s53he term "phar maceutical ly accept abl e” rrqqﬂsmﬁ(nﬁtzgztshe
carrier, diluent, excipients and sajt nust be conpatible wth the other

I ngredi ents of the conposition, and not deleterious to the recipient

t hereof . Pharnaceutical conpositions of the present invention are prepared
by 30 procedures known in the art using well known and readily avail able

i ngr edi 9%31 900Z ABY4 0 10 May 2005 WD _02/38553 PCT/ US01/42928 30

' PreventT hgs OPBFRT % ‘?ae'aijéjﬁ%?‘"‘tsr?e 159 o GG 1A Culie e ispisdram wi | |

i ncur ofiislevedoy amy dfsdrepat hol ogical conditions described herein.
"Treating"” refers to nmediating a disease or condition 5 and preventing, or.

mtigating, Th® FemRNEI DA eoginmsidrormnell diwt eridsensy ipiventiassoci at ed

w th the disgas candi tion. .Phar| utically-effective anmount,, neans
_that anount ~ of %ag%%lnlp?l}%ld,trgrat&flgl tagl%cs[gjlrt ,Préfaﬂ%éﬂél? &3t -or prodrug 10
t hepeof , thaumildr eltitide tdompbulaegiatd ImpHditc@hns 83RONSR 1 a tissue,

system . or %g | ._Such an anmpunt can be administered prophylactically to
a patie% t %}?ﬁeattg‘% A< eEpPrRrdyisrdsy @fopeentnstilangdi sease or

condi t iddperiliilit diabetes mellitus (NIDDM) with reduced or no body

weight gains by the patients. Furthermore, the compounds and
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 |
agceptable 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. | 7 |
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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anount when adm ni stered prophylactically to a patient can 15 al so be
effective to prevent or lessen the severity of the nediatethmapdoss on.

Such
nodul

an ampunt is intended to include an ambunt which is sufficient to
PPAR al pha receptor or Eo prevent or nediate a di sease or

condiﬁ%éﬂgm&ﬁﬁnditions prevented or treated by PPAR(X Fd&eWid38i ncl ude 20
di abetes nel litus, cardiovascul ar *8i sease, Syndronme X, obesity and
gastrointestinal disease. A "mammal" is an individual animal that is a
menber of the taxonomc class Manmalia. The class Mammalia. includes
humans, nonkeys, chinpanzees, gorillas, cattle, sw ne, 25 horses, sheep,

dogs, maliccan8rie us¥hl aory AN NP IS HArOhet &, 2dhdiRRJsS MOSt preferred.

The

conpounds and conpositions of the present invention are wuseful for

t he t ridRIFEMI SRFTTYr IpMATENIS ok darcdirddgsdeval sdi dewssingor raising
m DL ¢ est . 3Q._J].em wfor ri er t.riglyceride | evels and
T haraat B A e Bl g st R o Lol

seru
for
| eve

ant

conp
prev

10

15

20

| ower serum ch Fevated ti yCeri

| sLipepe dteviirbDlaride elrs  travat ings K prasteprsnbobrt hede@igAee 0 10 May .
O 02@?%@?3 PCTI USO /42928 31 devel opnent of- heart di sease, stroke,

ciPE o\ VST PR GRS SH0F i s 688 EOT TRESESRE6BAIST and

0%idd@InO it HN @ iRAE SN IR FA rsdf %rag%sagﬁfewt for treating and/or

enting obesity. 5 Further, these compounds and comnpositions are useful
atherosclerotic disease event in mammals, particularly in
humans. In general, a therapeutically effectiﬁe amount of a
compound of the present invention typicaliy reduces serum
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
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
from about 1 to about 500 mg be administered although it

will, of course, readily be understood that the amount of

- the compound or compounds of Structural Formula I actually

25

30

to be administered will be determined by a physician, in the
light of all the relevant circumstances.

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
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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for the treatnment and/or prophylaxis of non-insulin dependent diabetes
mellitus (NIDDN) with reduced or no body weight gains by thﬁMgggb@mts.
Furthernore, the conmpounds and conpositions of the present invention are

useful \@ebseaat or 10 prevent acute or transient disorders in insulin
sensitivity, such as sonetimes ocgyr follow ng surger f5§V%ﬁﬁﬁ?8'

myocardi al infarction, and the |ike. The physician of ordinary skill wll
know how to identify humans who will benefit from admi nistration of the
conpounds and 15 conpositions of the present-invention. The present

i nvention further provides a nethod for the treatnent and/or prophylaxis
of hyperaflhroemiga ipncex dhivadeet or  imorl-ihurRE ERle \WRINET BRITPEHSES
adninisterh. an effgflived non-toxi c anount, of ‘a conpound of the general
formul & SOTR R ORI EREeRft hémesrl ian aesd sk amesr nBveet idal | y

accept ail qosalinsale deguitl A RMUITACOUGaaaeept abl e sol vate
thereof to a_hyperglycem c human or non-human mal” ‘i n need thereof. They
are usénpergd vekearigpe whesisubstahdde icompildventiong a2soefiatedaiding Syndrome
X, d4ia i tus and rel af.ed. endocrine and cardi oyascul ar di sorders

and?di?gégégggnlﬁﬁ%54%Q%‘ 3ﬁﬂﬁﬁﬁ“§ﬁ?n€ﬂ§?a?ﬁe SHPeREAdAYal so relates to
t he usathkrasedepowidg.of Fornula | as described above, for the manufacture

of a 30 nedicanment for treating a PPAR(X nediated condition. A
t her apeut i caPPycefpestitiensmsas formulabedoand efimiSisteradainFoheul a | can

be UsegaﬁﬁrgEH@rQieﬂéhﬁk&o%sobe%ai%ggzhéggﬁ%ﬁ10Tﬁgycggggunds 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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WO 02/ 38553 PCTI USQI /42928 32 nmedi canent useful for treating Syndrome X,
di abetes, treating obesity, lowering tryglyceride |levels, 1bMeyi2i85 serum
LDL levels, raising the plasma | evel of high density |ipoprotein, and for

treati Rge oR§RYENtINng or reducing the 5 risk of devel opi t her gscl erosi s,
and for p?efﬁntlng or reducing thg risk of having a fF?ﬂF%8 ¥ 8hsequent

atherosclerotic di sease event in mammals, particularly in humans. In
general, a therapeutically effective amount of a conpound of the present

i nvention typically reduces serum 10 triglyceride |l evels of a patienChy
about 20% or nore, and increases serumHDL levels in a patient. .

Pr ef er aisityhyviglir 1 il delns. onielgenbe ; | pteeasedDby rabetihg38eatssore. I n adition
a therape ticalk ef fective anmount of a cogeound used to prevent or

treat YRS STOAESF SEedGFES 8aPRkSgl GiBEBTES | ¥HERBINgy nore

speci f aeplik¥nibAhe, ol aiRati eft R¥tafoubova. 7%@grcg@% v?@tageously,
conp03|t|ons cont ai ni ng the conmpound of ~ Structural or the salts

t her eofP tAEF th&2pr Bprawdai & CéOShgeadanlsbenedpaafeombhyaeaoh @hshge unit.
-coq;algbgg 205fram.a about 500 be admini stered al though it
ab' 8k §8ﬁ§t60581 g %gF t he conpound or

, of course, rea e tnder t he anpbunt of

conpounds oﬂnSthartaxahpEerﬁﬁlaombﬁﬁaﬂﬁbhythéﬁaﬁﬁ adni pksteegdipwi |1 be
si ci an, ght of all_ the relevant circunstances.

det er ned bx a g?ﬁ
25 \Wheh™ G54 Hef! e%ﬁﬁd?ﬁﬂerﬁl?ﬁ%@u@%%oﬁ@%rﬁlﬁ%%¥?én thBulin resistance
syndr ogempBdntibeoFegubhiPrsPPbi6a1 4 0PS et eofierlHBULLY LEST Stance,

non- |nsuI|n dependent di abetes,
fectlvely used in combination with, for example,

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 pharmacologlcal propertles and can bhe
used in pharmaceutlcal compositions containing a
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. Pharmaceutlcal
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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dysli pi dem a, hyperglycem a obesity, coagul opathy, hypertension and ot her
conplications associated with 30 diabetes. The nethods andqf hpgtamest s

menti oned herein include the above and enconpass the treatnent and/or
prophyl axi s of any one of or any conbination of the SOOZ Am OL 10 May 2005
Wo 027 I8P ¥F$Sr/ UsOl 1 42928 33 fol Lowi ng: pre-di abet i c AGIUINM2%Es] st ance
syndrone, the resulting conplicat?bns thereof, insulin resistance, Type Il
or- non-insulin dependent diabetes, dyslipidema, hyperglycenm a, obesity
and the conplications associated. with 5 di abetes including. cardiovascul ar
di sease, especially i atherosclerosis. The conpositions are formul ated
and admumi st@rsthimddha wdrte @ersr auidpiey fay ddhdinied 2ereinn snlhe
conpouq?s of 1%%? i.nstant invention_nmay be used effectively alone or in 10
conbi nat Toh* WitH Gite &F SPETadiiticdfal 6 we&aggahrs @ g@iendiosgosn t he

desi r eddai @in WP lARk<HIBDORALM ol NBLARY dIFkUIST 2dguISLr ati on of a

si ngl e pharnmaceutical dosage conposition which contains™a conpound o
Struct r31esr mil dupisndosed ds wopedddierininald quehvétygerft sheas wel | 15
e e R e e M
a conmpaundiuske SheudesiakdFehsunbaeutior efffeceof jandsasciAsYbhNwS Rl €t 0gogue
such as_bi quani des, . thiazolidi nedi ones, sulfonylureas, insulin, or
a-glucégﬁa omore pharmaceutically-acceptable excipients. The
quantity of active ingredient in a unit dose may be varied
or adjusted from about 0.1 to about 1000 milligrams or more
10 according to the particular treatment involved.
The dosage regimen utilizing the coﬁpounds 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, topical, or intestinal
administration; parenteral delivery (bolus or infusion),
including intramuscular, subcutaneous, intramedul lary
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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20 inhibitors can be adm nistered to the patient together in a single oral
dosage conposition such as a tablet or capsule, or each agepmagdopsi stered
in separate oral dosage formulations. \Were separate dosage formul ations
are usB® Y& Fonpound of Structural Fornula | and one SCTABOEPS additiona
active agents can be adninistered # essentially the sane time, i.e.,
concurrently, or at separately - staggered tines, i.e., sequentially;

conmbi nation therapy is understood to include all these reginens. An-
exanpl e of conbination treatnment or prevention of 30 atherosclerosis my

- be whes®id BeCORMONNG: Of oSt {HCE UL AL g FOEMLA,! df@itiﬁgi*%z?y%ggérﬁm IS

adm ni stered in_conbination wth one or noré o OW Nng..active
agent sSUGB0FRe WX a®aNRye 2008 a\WDiposG88580REEA UBLI 48928t R4l ial

antihyperq1i ' agent,s; | asma HDL-r ai si ng agents;
anti hyperch%%‘g?fef%l emlcﬁ%%‘g'nt s, fibrates, vitamns, aspirin, and the

like. As nofed abmlesdmhei corpolods dhe Sbhpsinaal ckorvala | can be :
adgini ter iqiconb' ation with 5 nore than one additional active agent.
Andt herOdRAnH & olfe%%{w'b{' Y | G HetBpyteanapbl e etrmpounde @ity di abet es

and r gdrad aehclsorder s, W%&Bi@_c&pﬁﬁ%ﬁ@d@éﬁ léﬁé‘ﬁ,?t#ﬁ alpForpula |, salts
thereof can be effectively used in conbination wth, Tor exanple, 10
sul f ot cEr g anadels the azeipoimdsli ofieshe aimgteroisimase be nhi bitors,
8;[ ggL ggﬁﬂallb%vez? %{f ttt%?angaE Ies?f’g pljlris_tusl‘. ,I npc?v?dg\:l:‘esl,l gaschegthse, at_:?:.:[a{r;/uele%qent S
| dragees, capsules, liquids, elixers, tinctures, gels,

10 emulsions, syrups, slurries, suspensions and the like, for
.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,
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at heroscl erosis. The conpounds of the present invention, and the 15
pharmaceutical |y acceptable salts, solvates and hydrates t{gnmagfeoobave
val uabl e pharmacol ogi cal properties and can be used in pharnaceutical
conpositions containing a therapeutically effective anount of a conpound
of the WQPEEEM invention, or pharnaceutically accept afi@/YRIH422820 esters
or prodrugs thereof, in conbi nati od’with one or nore phar maceutical |y
accept abl e excipients. Excipients are inert substances such as, w thout
limtation carriers, diluents, fillers, flavoring agents,. sweeteners,

| ubricants, solubilizers, suspending agents, wetting agents, binders, 25

di si nt egrdouty Jageds i RNCaRsH iy JRiprdl, avhiehhefteagap¥ent i onal
adj uvants. Proper fornulation is dependent wupon the route of

adni ni SHEE6N AHSeB PR dGaRS c fodicomiiadedns Spdileal |y contain from
about e 23ROUL B W1 GNL RYL et 1 ta%x‘r%ﬂe]?cg%éa‘gﬁ#en.gr%%'e Nt Which s a

conpound 30 of the present invention. t he "pharnaceuti ca
f or mul ariidn fiogm dsurl tcardodage ftommy Adrtiiin, ddsagedianmh £& a physically

di scret S Ae 10 2005 WD Q2/385j 3 PCT/ US01/ 42928 35 unit

cont ai H‘%ﬁger%ﬁi tg\%g@ee, aggaf‘?(’teaﬁlyé’ef'oﬁ i% (BTG PHCPhafaR subj ects or
ot her wamg®l si1For exanple, a unit dosage formcan be a capsule or tablet,
or a nunber of capsules or tablets. A "unit dose" is a predeterm ned
quantity of SPhéds fgam FerawipsanasofincAadsr eswderisnyéablehs eaficul ated to

capsules. A so0lid carrier can be one 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
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produce the desired therapeutic effect, in association with one or nore
phar maceuti cal | y-accept abl e excipients. The quantity of ac{gmaybogs edi ent
inaunit dose may be varied or adjusted fromabout 0.1 to about 1000

m | 1| gha@/REssmore 10 according to the particul ar treatﬂgﬂg “é ved The
dosage regimen utilizing the conpoynds of the present 1hv A -
sel ected by one of ordinary skill in the nedical or veterinary arts, I n
view of a-variety of factors, including, without Iimtation, the species,
age, 15 weight, sex, and nedical condition of the recipient, the severity
-of the condition to be treated, the route of admnistration, the |evel of
netabo#%%ehhddéYédéﬁoaytlvanmngnadménthenraqupbeatsﬂdﬁthhﬁﬁnybdiuﬁm

enploy cu npound and salt thereof enployed, and the |iKke.
20 Pre era%#?m Eﬁg Sﬁ%gﬂ%BEQOFO HEIBPeSENL Y AvERELER1% &1ladni nistered in
a singl e dabtygdeseores Lhe ﬁ@éﬁidgé'%Ytﬁ0§§1tgﬁieb%o%Q35%%§te@ﬁﬁ:'n

di vided doses, two, three, or nore tines per Where delivery is via
transd%@h%19¥69%§e-oFon%%%FEQte@dﬁugastSaﬁubmons mamtbmumued 25 Suitable

T oyt esapf i ceutical. .conposition , e present
|nventﬁgﬁj?ﬁg&%d§££?5ﬁ£f§gnﬁ$9€al r S 3888 Gp, FiEtaPO Hucosal
top|camvrxnlldmmst|¢E&boﬁﬁﬂn¢¢51rp@lp@thpgéﬁatgigbogelbﬁgyﬁr(bolus or
|nfu5|ar%isu i ncl udi pg i ntramuscul ar, subcut aneous, |ntranedullary 30

i nj ecti oMYl EPFIAR | IATAMecePlukioRet andrsvéhablei oubanici nt ravenous,

'ntrawﬂdé&{@.ﬁlbr'é@ﬁ%}?@f}hxtﬁireé Nt rRocul 3k i Nj£C {he_coppounds of
the invention can gooz Am QL 10 May g%%% bF ﬁl&mants may e
- 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
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WO 02/ 38553 PCT/ US01/ 42928 36 also be adm nistered in a targeted drug
delivery system such as, for exanple-, in a |liposone coatﬁﬁMg%ans
endothelial cell-specific antibody. For oral adm nistration, the conpounds

can be \goftenssrss at ed readily by conbining the-active compeynds; Mdbh
pharmaceutical ly acceptable carrierss well known in the art. guch carriers
enabl e the conpounds of the invention to be fornulated as tablets, pills,

powders, sachets, granules, dragees, capsules, liquids, elixers,
tinctures, gels, 10 enulsions, syrups, slurries, suspensions and the |ike,

for oral ingestion by a patient to be treated. Pharnmaceuti cal :
prepar &t7 I?ﬁ%"g!‘f TRt FEYud@ kW chaish ek biidﬁﬂﬂnﬁmm@ t heluatonse conpound

th | t, t t d
1 2 0Ll a0 0] o eI & S 0 AL, 1S,

processing the mXxture
i f deS|ﬁC§ﬁﬂql@t@l;t§?alamerwa§)Isa:tc31 @r's dnageioiEs. stlimlpjf@in@déﬂl@ré%r ation in

t he fo%ﬁ}ofral;ablet or capsul the active ingredient may be conbi ned
with an orar, o RSeNSe, Hﬁ'ﬁ"r & %ﬂaéccféfﬁ%l%l%@@b erforsuch as, 20

Wi tﬁouuﬂjeatfa@uleou,sel 36lcA%e HHAGNe W q‘ﬁ?'_ Jethyl cel | ul ose,
cal ci um,carbonate, cal ci um phosphate, caIC|un1s ate sodlun1carbonate

manni t GLSPEEERPRS| angneterhdel powdeamsgdichertha text copidoneddys
oss-1i nked pol yvinyl

(21'55:03'; rﬁ)%{e?afggﬁgléﬂe%sste?ﬁg éngeet%#‘i%tels}og{é‘&ggﬂisg&ﬁ Eh IREAGHRES:  xant han
gum aIIgl pild aebes,otha Sakin kWbetepe SwehilasantOdW? aldinalgy @yd the
like; exg gnghag egéﬂdggrlngablllty ex1sts It must be
10 stable pnder thercondltlons 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 microorganisnﬁ
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 admlnlstratlon, the compositions may take
the form of tablets or lozenges formulated in a conventlonal

manner.
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agents, for exanple, without Iimtation, gelatin, acacia, natural sugars,
beta-l actose, corn sweeteners, natural and 30 synthetic guni)Mayaeea,
tragacant h, sodium al ginate, carboxynethyl-cellul ose, polyethylene glycol
waxes, wMooxissss |ike; and, optionally, |ubricating agentsridwisianl e,
SOz A13VI O~ 10 May 2005 'i. WD OR138553 PCT/ US01/42928 37 without
limtation, nagnesium stearate, sodiumstearate, stearic acid, sodium

ol eate, sodium benzoate, sodium acetate, sodiumchloride, talc, and the

| i ke. When a dosage wunit formis a capsule, it may cbntain in addition to

5 materials Qf the above_ type li,quid carrier_such as a tty oil. Solid
forn1fornu|aglon%gmﬁg?ﬁggaégﬁaegg,lﬂﬁBEEFéoﬁndt heapompeynd ﬁ 8Fi USBarri er
can be e&eoﬁﬁlﬂ§rﬁosﬂbétﬁﬁéﬁenﬂhiﬁbeHEYoﬁl§9eaEBn%§nEE%¥Q?|ng agents,

| ubricants, 10 solubilisers, suspending agents, binders abl et
d|5|nte&?éﬁVﬁﬁeﬁgéﬂt%hﬁnﬂoéﬂcaﬁsaléFFnQOWQEErﬂahaleN pewdensaerheotarri er

Is a fi h |n.a xLure mnth th |ner di vi ded
active ?%g%%dbgﬁgggt?ei%gbﬁg?ﬁ bY esg% |%§] ngredlen PSS UH 88 %with a
carﬁierW15hhahengseh@fnecessaaylblpﬁbpglpaﬁﬁerélgs in SU|tabIe proportions
and co % %?e sha e and size desired. Various other materials may
be pres TUR I 10 ) t?%“ﬁndFF&C?ﬁ%r%ﬁ%E?EaWeFBﬁﬁﬁof the dosage unit.

For InﬁiaﬂE@roEé@&&iﬁu@@&e@ﬁaﬁ@?tEQrMbﬁhd§8§ihécorsHgﬁétoéu?géﬂlé
gas. In the case of pressurized 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 liquid 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.



20 A syrup or elixir may contain, in addition to the active ingredient,
sucrose as a sweetening agent, nethyl and propyl parabens at0Meg28Pfati ves,
a dye anq a flavoring such as cherry or orange flavor. Sterile liquid

f or mul at 'OieFRel ude suspensi ons, 25 emrul sions, syrups, BEHUBA/#PISs. The
active ingredient can be dissolved*r suspended in a pharnmaceutically
acceptable carrier, such as sterile water, sterile organic solvent, or a
m xture of both sterile water and sterile organic solvent. The active

i ngredient can also be dissolved in a 30 suitable organic solvent, for

exanpl e, aquephié 6 DR ERE pHE R et ANEN LIPS 4 f’ﬂ%,g%ﬁ} by

di spersing the 500Zhaw OL 10 May 2005 WG 02/ 385%@%&/ 01 %ggs 38
finely df%®detl@Riratel veqmedl emd iarecaquepusitstratesh tor Jsioddituroheear boxynet hyl
cel | ul osg. Ut # rid Sui t.able oil- Drggee cores are provided with

sui tabl e céo%t:i nggh‘%olrdt r‘%slopurlﬁlosaé'fY é’“@ﬁ’c‘en?%%%’t? %e‘g‘cﬂp i‘ons may be
used,. ¥eiishormy apibianal laeceemwidigh @M EhRithEa 1l ddmPe Widy!

"pyrr lido car bopol gel, polyethylene glycol, and/or titanium dioxide,
Iacqger & iéhﬁfégﬁmj suitabl e organic solvents or solvent m xtures.

Dyestuffs or pignents nay be added to the tablets or dragee coatings for
identification 10 or to characterize different conbinations of active

conpound doses. Pharnaceutical Fgrepbaionns which can be used orally
'nClUde}ﬂﬂ§h@khkuﬁﬁp%%hgﬁlg%dgr%f %%%%&Eg’u%ingekhea%oagghing

ingredients:
Quantity
(mg/capsule)
Active Ingredient 250
Starch, dried 200
 Magnesium stearate | 10
Total _ : 4;3 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



seal ed capsul es nmade of gelatin and a. plasticizer, such as 15 glycerol or
sorbitol. The push-fit capsules can contain the active ingtesag2085in
adm xture with filler such as |actose, binders such as starches, and/or

| ubri cav@exsss as talc or magnesi um stearate and, optipiAkdoYr29:8
stabilizers. In soft capsules, thesactive conpounds may be di ssol ved or
suspended 20 in suitable lIiquids, such as fatty oils, liquid paraffin, or
| i qui d pol yethylene glycols. In addition, stabilizers may be added. Al
formul ations for oral adm nistration should be in dosages suitable for
such administration. Particylarly 25 suitable conpositions for oral
adninisgbaﬁqgﬁsgﬁeSﬁﬂ?ﬁ”‘ﬁb&éggrﬁgﬁﬁﬁdsG@ﬁtéénﬁﬁﬁl§P§ rd lewpsdl es. For
par ent alcoagh@ningl:at i on the conpounds of the present invention, or salts
t hereof, can be combined with sterile aqueous or organic nedia to form

i njectable 30 solutions or suspensions. Formulations for injection my be
presented in unit dosage form such-as in anpoules or in .nulti-dose
containers, with an added preservative. The SOOZ An1cﬂﬁiéﬁﬁhy 2005 WO
02/ 385- B8tPC®/ USGked2828 39 conpositions may take such o @sms as
suspenshgﬁs REolutions or emulsions in aoily or aqueous vehicles, and may
cont ai nEEPER | atory agents such as suspendi ng, stabiliZ2i-i§ and/ or

di sper seRgpageahs. 23hechharBBEeYLbEaheLALAE)SUi tabl e foy 43 injectable use

i nclude sterile agqueous sol utions or
: 1060.00

Total

5 The Active Ingredient is mixed with ethanol énd 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



di spersions and sterile powders for the extenporaneous preparation of
sterile injectable solutions or dispersions. In all cases,1GMay 20 nust
be sterile and nust be fluid to the extent that each syringability exists.
It nmust VO @O83Babl e under the conditions of manufact ur ep@ngse§li9s90e and
must be preserved agai nst any contamsnation. The carrier can be solvent or
di spersion nedi um contai ning, for exanple, - water, preferably in

physi ol ogi cal ly conpatible buffers such as Hanks's solution, Ringer's

sol ution, or physiological .15 - saline buffer, ethanol, polyol (e.g.

gl ycerol . propyl ene | ycol _and |iquid polyethylene_ glycol), propylene

gl ycol a‘ﬁﬁgﬁlt%%i%e%%%$ﬁc@¥fge@ )‘?hesdﬁ’ﬁblré HeeruESsPREELEOf , and.
veget abl ehobbgh anger 01 didl Yo GPNditdRNS ofn S1QLAY8 aNd V\PESG thase
preparations contain a preservative to prevent 20 the gro of

mi cr oor I <Al et | ) Kt sl easnsad itdnoyntepalled 18 meisk Magner can  then

be adm nistesed fyntr S intraperjtaoneally, subcutaneously, or

i ntramuscul arl y,ﬂvﬁ.\%tiyﬁﬁwgﬂﬁb@u areat%é’(}ms%aﬁ at FOAREEAHE PFERERFED in
hunahs. @8 Faldr ansmicesdly adEsEd Haldwh apepBet sankhesapprepriate to the
barrier to be perneated are used in the fornmulation. Such penetrants are

gener al IR Rowfish & §4dedrte &S wrangd@msonndshcantaps imdni ni st er ed
i ntranasald Yodprds¥ed @fia%plt%’bllétqWa@hqﬁl%p%oogigﬁﬁa)fa?i;gtgoé byccal

adm ni stration, the conpositions may take th ormo abl ét S or | ozenges
f or mul at®&d 9w d&% @st-i onal nanner. 900Z Am 0 L 10 May 2005

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



WO 02/ 38553 PCT/ US01/ 42928 40 For adm nistration by inhalation, the
conpounds for use according to the present invention are cérMan2@di |y
delivered in the formof a dry powder inhaler, or an aerosol spray
pr esent &@ amgksom pressuri zed packs or a nebuliser, 5 wpEfnkhgiyse of a
suitabl e propellant, e.g., dichlorgdrfl uoronethane,
trichl orofl uoronet hane, dichlorotetrafl uoroethane, carbon dioxide or  other
suitable gas. In the case of pressurized aerosol the dosage unit may be
determ ned by providing a valve to deliver a netered 10 anount. Capsul es

and cartridges of gelatin for use in an inhaler or insufflator .may be

f or mul at'&X¢ %GﬁﬂgﬁngﬁgrﬁdbSEBeis RrRSef theoeghpduid- ahl Beshi¥abl e powder
base sugh g ahaCLasgeAlies! 2 ChnePRALIRCEUS T £AL - FONDOS! b1 905, DAL e present
invention 25 can be manufactured In a manner that 1s’its known, e.g., -
by nmeanprefvicoeignmedhatl nixnagthdi shoimimgheat anedkassagy. Thiagee- maki ng,
Ievigat}nng(t enuLsi% ing, enc psulatiqg, enf rappi ng, or Lyophilizing
processee " PA®naRi %thQOBBﬁ%o%?F?O%S GPFEE e SBAtd | Pl Rt RRt 29 t he
actisve cageedtgnin® hiivseal ty bsoadm xed with a carrier, or diluted by a
carrier, or enclosed within a carrier which may be in the formof a
capsul e, sachet, paper or other container. Wen the carrier serves as a -
diluent, it nmay be a solid, ly i) olid or paste, 25 sem -solid, or
liquid material which acts as gQ@gﬁgéﬁg?ﬁo? can be in the formof tablets,
pills, Powgensionnzesmes,cortaiisg Suspensi ons:ivesrulrsdoss ers0lpgdd ons,
Syrups

"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



aerosols (as a solid or in aliquid nedium, or ointnent, containing, for
exanple, up to 10% by wei ght of the active 30 conpound. ThellcMapdd®fis of
the present invention are preferably fornulated prior to admnistration.
10 May 28UB02/3§F302/38' )-r, 3 41 PCT/ US01/ 42928 The fol | owirag/yshanmageut i cal
formulations 1 through 8 are illustfjative only and are not intended to

limt the scope of the invention in any way. "Active Ingredient", refers
to a conmpound according to Structural Fornula | or 5 salts thereof.

Forrmul ation | Hard gelatin capsules are prepared using the follow ng

i ngr edi emhe: sQuaRtbhy o f( FELCaAPSYLE I I | 250 Starch, dried

200 NhgnesLuq1stéara€e 10 Total %8§%%%g§f05%%%%ﬁﬁg&}3% 2 Atablet is

pr epar ed 2081 R4 stRsefndnédawatoubdomo aQuabtiiety atng/ trablkeby Actilve .

IngredieBErZQQnugglIulose, m crocrystalline 400 Silicon dioxide, fumed 10
0 _

Stearic acid tal 665 ny .
In yet another embodiment of the compounds of the

5 ©present invention, the compound is radiolabelled, such as
with carbon-14, or tritiated. Said radiolabelled or

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
Vphe reaction sequence shown in scheme 2. The final compounds
were obtaiped through a pallad&um catalized coupling
reaction_between land 2 with A or B, followed by basic
hydrolysis of the ester to the acid.
25



15 The conponents are bl ended and conpressed to formtablets each weighing
665 ng Fornulation 3 10 May 2005 WO 02/ 38553 PCT/ US01/ 42928)-Mag 2865 aer osol
solution is prepared containing the followi ng Conponents: weight Active

| ngr edi & 0238258 Et hanol 25.75 Propellant 22 (Chl orodi f pamusireiziene) 74-00
Total 100-00 5 The Active Ingrediené is mxed with ethanol and the m xture
added to a portion-of the propellant 22, cooled to 300C and transferred to
a filling device. The required anount is then fed to a stainless steel
container and diluted with the remainder of the propellant. The valve
units are then fitted 10 to the container. Formul ation 4 Tabl ets, each
cont ai ni ng, 60 f Acti%zyingredie , are made as follows: 15 Active

| ngredi enfl, G ngy” Starc g M ceoerFstal line cell ul ose 35 ny
Polyvinydnﬁrroli@one ( D% 19ebHt | n water) 4 nq:j§g§|un1carboxynethyl
starch 4.% d oo
8 DMF, g’o - N-Methyl-2-pymolidinon :
K.CQ, Br o Br e B 2
"Q_ 1) 2n
. 1.2.dibromoethane
A A CITMS, A, Pd(ACO)2
‘) : 2) LIOH, THF
C :0 OFt F@_
[o]
fd Br / © ° n-N
¥ : | e [ D=
'V\)N'* bt ' A X
K g ‘ 8
) 1) 2n,
" 11.2-dibrormoethane '
CITMS, B, Pa(AcO)2 '
2) LiOH, THF
o , < ;—
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.CO, f MEK
Ar Ar AT
- n-N L, PhyP = N H,Pacm
’\/\vﬁw}m *D»/\/EJE [:lv Vﬁwl~%m
i Imidazol i E10H
A R Fl
A Ar=p-Tol

B Ar = 3,4-dimethylphenyi



Magnesi um stearate 0.5.ng Talc | ng Total 150 nmg The Active ingredient,
starch and cellul ose are passed through a No. 45 nesh U. S.1(sMaygoetd m xed
t horoughly. The aqueous sol ution containing polyvinylpyrrolidone is m xed
10 May 20092/384¥83 02438553 PCT/ US01/42928 43 with the resptfﬁggLﬁgﬂper, and
the m xture then is passed through @ No. 14 nesh U S. sieve. + e granul es
so produced are dried at 500C and passed through a No. 18 nesh U. S
si eve. The sodi um car boxynet hyl starch, nagnesium stearate 5 and talc,
previously passed through a No. 60 nmesh U.S. sieve, are then added to-the
granul es which, after mxing, are conpressed on a tablet nmachine to yield
tabl ets each wei ghing 150 . 10 Formul ation 5 Capsul es, each contai ni ng
80 ng of Active Ingredient, gre made as follows: Active Ingredient 80 ny

: HOose 59 ng Magnesium stearate 2 ng
el lul ose, stgych, and nmagnesi um
stearate are bl ended, passed threugh a No. 45 nesh U|p. sieve, and filled
into hard gelatin capsules in 20¢ nq//q antities.

OH
1)MeOH, H*
2) BBr,
3) K,CO,, DMF
0
Br
tBuO
R4 Rz
O Y
O
tBuO O
R4 R3
| 0
1) (NH,),, MeOH
2) R2NCO, THF
o .
\
O _
tBuO O
R4 R3 '
NH
H |
N NH



20 Fornulation 6 Suppositories, each containing 225 ng of Active
Ingredient, are nade as follows: Active Ingredient 225 ng 10saye@d®ed fatty
acid glycerides 2,000 ng Total 2,225 ng 10 May 2005 WO 02/38553

PCT/ USOMYQ0Y35544- The Active Ingredient is passed thropgivusoiNes2s60 mesh
U S. sieve and suspended in the sat8rated fatty acid glycerides

previously nelted using the m ni mum heat necessary. The mxture is then
poured into a suppository nold of nonminal 2g 5 capacity and allowed to
cool . Formul ati on 7 Suspensions, each containing 50 ng of Active Ingredient
per 5 nm dose, are nade as follows: 10 Active Ingredient 50 ng Sodium
car boxymet hyl cellul ose 50 ng Syrp 1) E®HiMeBEhzoi c acid sol ution 0.10 ni
; Flavor q.v. Color g.v. Purified ter to total 5 mM The Active |ngredi ent
~ is passed through a No. 45 nmesh U. 23Me@Hahd ni xed with the sodi um

car boxymet hyl cellul ose and syrup{to forma snooth paste. The benzoic acid
solution, 15 flavor +nd color are giluted with a portion of the water and

0 | H |
A N
R4 R3 / (9]
N
‘ \

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

2) KOH, H,0, MeOH

R1

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

\

R2



added, with stirring. Sufficient water is then added to produce the

requi red volume. Formulation 8 20 An intravenous fornul ati om May2605
prepared as follows: Active Ingredient 100 ngy Isotonic saline 1;000 m 10
May 2005WOWD38s38 38- 5- 53 PCT/ US01/ 42928 4 5 The Sol uti onpptkhgsappve
materials generally is admnisteredsintravenously to a subject at a rate
of I mM per mnute. In yet another enbodi nent of the conpounds of the 5
present invention, the conpound is radiol abelled, such as wth carbon-14,
or tritiated. Said radiolabelled or tritiated conpounds are useful as
reference standards for in pp‘ﬂqk: 0 ,assays_to identify new PPAR agonists. 10
SYNTHESI S Conpounds of the pre&8At"FVERT B Have been forned as
specifical)y described in the exanples. Further, many conpounds were
prepared as gener al | y "&4%' shk in the fg{l owi N schenmati c.

Al ternative L3 aret hotPs may Q 5be—e£—f—ect|o Mtothe
skilled artisamwa@ertain cd®bounds @bt s | NV8hti on wer d as shown
in schene 1. Internediates 1, 2 were obtained from comMe®#l |y avail abl e

p-bromo salicyl aldehyde and al pha 20 bronp esters. Internediates A and B
wer e obt aj f ol Imvm ng the reacti enosequence s wr:l i_n scherre Jhe final
conpounds reu,@bt ough a”ﬂﬁcﬁﬁgl & Cj(j/’(\ﬁ’ oupl i e
/©) 2steps MsOH
Mol. WL 120.15 Mol WL; 132,16 Step3 Stepa

upﬁ

Mol. Wt 235.3¢ Mol WL 27933 Mol. We: 2753

Mol. WL: 485.85

JX@\A} “ﬂ%\ — j?(@\/\i(q

Step? | ‘ 65%

&”@\NLQU - EXCLNLQU

Mol Wi, 403.48 ' Steps Nl Wi 437.53



reaction between land 2 with A or B, followed by basic hydrolysis of the
ester to the acid. 25 10 May 2005 WO 02/38553 PCT/ US(I1/42@ay 2609 R OH
Bf\~CEl O~"CO~-El 0 ~, COEt st R CHO 1) NaBH, d NaH CO Me Y Sr DW, P)

t hyl a@a pyiskgd i di non K~CO, Br SOC4 ar e F 1) zn. 1. Z?Q#HE P ham
grQreMSy A Pd(ACO2 A 2) UOH, THF Gl HOY ~ ~]Nr'>=, ?L 559%[& MMt ne
CFFMs 8 PA(ACO 2 2) UO-. iHF HOO NN N Schene 2

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 =
guintet and m = multiplet), integraﬁion, coupling constant

15 (Hz) and assignment. »*C NMR were recorded on. a Varian 400
MHz spectrometer at ambient temperature. Chemical shifts
are reported in ppm ffom tetramethylsilane on the 6 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:



H O

MeOH

1) MeOH. HSO, m 0 1) RNCO Ft=EtPr NN (::(,0 I-JOH NHUH, 2) KOH.

~O 2) NHNHAOR Ar-P-Tol. 3,"ineth*henyl X Ar /-Ar r ‘Mégéﬁ?g N-N
zol" 1 I R

1'. PhP H2, Pd ~t NNN 1"""j, >0 ~O0 NHONI~jN> WUWH O N Im

R R

* AWVORBES3= Ar . 3, 4-crinethyl phenyl 5 10 May 200%CTMISDI@2A88. 5, 53

PCT/ USO1/ 42928 47 0 0 OH 1)MeOH, H12) BBr. 3) K2C08, DVF 0 Br tBuO'

S~~

10

15

Step A: Preparation of:

Cl

O D
ﬁN\

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




RARS 0tBUORI R3O0 1) (NH)2, MeOH 2)RRNCOTHF 00 tBuO--1x 0 R4

1-~,NyNH 0 10 May 2005 WO 02/38553 PCT/ US( ! I{/ 8
R3NH HI R2 Ny y 4 §f§%¥f 20CB.

IMWWMHZ)%W,W OOH O0----,x NN RA RBN R
DVF 2) R¥PO2B8883 MeOH R 0 / PCT/US01/42928
52
2,4-Difluorophenyl 319
2-Methylphenyl 297
3-Methoxyphenyl 313
Step B: Preparation of:

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
7 10 was strirre@ 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

15 Additional compounds, shown below, were also prepared.

HO 0 H
W NR
H

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

Phenyl : 285




HO'AX N~N R4 R30 N R2 10 May 2005 WO 02/385~3 PCT/USC1/42928 49 PPAR

Alpha Agoni st 518674 DSR 10-00 0 PyT NO O SIVe W. W: 19 g3 Wikt 8020
WL 2940 050, mfiv Nt Jo~ THF 2 st~ WIOH W W.: 120. 6 step
? . WP5 ) (Y WW.: ZMB3 MPCRESOIZMBE 0 0 0

3 ~ &I W: nBf Stepd ,
90%)0 HIN'NA rd- el X NH | oI:)I~thﬁ% swP 6 Mol W.:.4MOHO WW:~ U SW7

. 65% 0 0- ai~
2,4-Difluorophenyl 321
2-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 ﬁin The

10 _solvent was removed .on a rotary evaporator to give the
product as an oily residue. MS: m/z (M + 1): 404

Additional compounds, shown below, were also prepéred.

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

3~Methylphenyl 384

Phenyl 370




N W 406Q R 8 W W QIm 10 May 2005 0 WO02/385'.)3 PCT/USQ /42928 50 The
Exanpl es provided herein are illustrative of the inventionighgiyPegsherein
and aregagkﬁ%ﬁtended tolimt the scope of the clainmed invention in any
way. 5 PH CATION  Instrunental Anal ysis Infrared J§&8504/4388e
recorded on a Perkin Elner 781 speéfroneter. H NNR spectra were recorded
on a Varian 400 10 MHz spectroneter at anbient tenperature. Data are
reported as follows: chemcal shift in ppmfrominterynal standard
tetramethyl si lane on the 8 scale, multiplicity (b = broad, s singlet-, d

doublet, t = tripleff, g = quartet, gm quyntet—amd—mnuttt+pl et ),

integration, coup~impg constant 15 (Hz) jand assignnent. 13 C NVR were
recorded on~a Varian 408-DMAuspecheny®ter at amlpieent tenperature. Chemi ca
shifts .are reported in ppmfromtetranethyl s i |lane on the 8 scale, with
t he sol vent resonantce enpl oyed as the internal 'standard C.DC13 at 77.0
ppm and DVSO d6 at 39A@4mgﬁhy1§ggg%?tl n g e perfornmed by Eli
Lilly & Conpany M ¢roanal ytical Laboratjory. High resolutton nmass spectra

wer e obtained on VG ZAB 3F or VG 70 SE gpectroneters. Analytical thin

| ayer chr omat ogr aphy S forrned—on—E : silica gel 60-F
pl at es. Visualizationméaggghbxypﬁeny1 0

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.



25 acconplished with UV light. t Exenplified Conpounds Example |I Conpound

1(1) 30 Compound 1, shown bel ow, was prepared according tofd]@aygt)@os

outl'i ngely ket 10 May 2005 WO 02/ 38553 PCT/USQ /42928 51 0 -TAOCH NN
)=0 Step A Preparatlon of: C1 HQON,,6 5 HToa s HEpaRsI-BAtHf

4- (4- hydr oxyphenyl ) but yryl hydrazi dé” (0-5 9, 2.58 mml) in isopropanol (5
m.) was added 3-chl oro- benzal dehyde (Al drich, 420 ng, 3 nmmol), followed by
p tol uenesul phonic acid (25 ng)- The reaction mxture was 20 stirred at
roomtenperature for 20 h. A solid separated, which was filtered, washed
wi th isopropanol (0.25 ni), n dried to grve the product as a solid. MS:

mz (Mt + 1) : 317 Additi onal unds - Hhown bel ow, were prepared by
substituting the appropriate be ¥6r 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 preparess; B Qrii-NTN R
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



HRM: m~ (M -71) 3-4ethyl phenyl 299 Phenyl 285 10 May 2005 WO

02/ 38i 53 PCT/ US01/ 42928 53 2,4-Difluorophenyl, 321 2- Met hipiMaendds 299
3-Metho phenyl 315 | Step C. Preparation of: CL ON NO HNH J5 To a
squti&WRBﬁSFHe Step' B product (400 ng, 1.26 nmol) i n PEAHISANE928 THF (5 M)
was added n-propylisocyanate (213 3y, 2.52 mmol ). The reaction mixture 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 (Mntch) wad04,Afdit Lapal; unds. -shown_bel ow, were al so prepared. d
'~jQ N ,'?ao Yuer E,E Dl GQMRRUL gillc ge? co%hmn (f Cm X 9
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:

%)OLOH - ,_.dl

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

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



HR M. n7z ~(R++ 1) 3-Methyl phenyl 384 Phenyl 370 10 May 2005 WO
02/ 385i 3 PCT/ US01/ 42928 54 2, 4-Difluorophenyl 406 2-N@thy{\@gg%boé84
3-thhq¥49ﬁ _Step D. Preparation of 2-(3-Qh|orobenzyl)rS-(SJF
hydr oxy phé "$ropyl ) - 4-n-propyl triazol i n-3H 3-one: Clpci@sormsb N | 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

LEELSEZG-NEAdﬂiZi6Nb1+cé%po§§§sédghbbﬂnﬁgl%%qp%%g%§éﬁ%&?%&gggégg.mere algo

>|)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




10 May 2005 WD 02/385i 3 PCTfUS01/42928 i 51 r-R HO NN N 10 May 2005
WD 02/ 38553 PCT/ US01/42928 56 R Ms: niZ + 3-Methyl phenyl 8bBlapi2e6y| 352
2, 4- E]f%&g gghenyl 388 2- Met hyl phenyl 366 3- Methoxyphen 1 382 5 Step E
Prepar at P 8 Cl O NN N To a solution of the St &6THWI/dIEL [ 2-
(3-chl orobenzyl) 10 -5- (3- (4-hyd-Yoxyphenyl)propyl)
-4-n-propyltriazolin-3H3-Cne) (0-17 g, 0.45 mmol) in anhydrous DWVF (5
m.) was added tert- butyl bronoisobutyrate (0.70 gm 3.14 mmol) foll owed by
anhydrous K2CO3 (1.0 gm powdered). The reaction mxture was stirred at 50
OC for 64 h. The reaction mxture was 15 diluted with water (30 nL) and

extracted with ethyl acetate
' Example 2

Compound 2 (1)

The compound shown below was prepared as follows:

5
o)
H0j7< N—L
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



(2 x 25 nL) The ethyl acetate layer was dried (Na2SO4) and concentrated on

a rotary evaporaor to give an oily residue 10 May 2005 WO {13358

PCT/ US01/ 42928 57- which was further purified on a silica gel colum (1 cm
X 7 iWO2EBHBIi ng with ethyl acetate -hexane m xture (2fcB0%i1/1Yd2%) to give
the product as an oil. MS: miz (Mo 1) ::530 Additional compounds, shown
bel ow, were also prepared. 50 -R ONN I I )=ORM:. mz (M + 1)

3- Met hyl phenyl 4 Phenyl 452 2, 4-Difl uorophenyl 530 ° 2- M6t 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 m xture of triflouroacetic acid and

di chl oronet hane (10 ni, 50%v/v) 10 May 2005 WO 02/38553 PCT/ US01/ 42928

Step B: Preparation of:

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



with Stirring for 3 h. The solvent was renpbved on a rotary evaporator and
the residue dried under high vacuumto give the title conpgip n oil.
VE: rﬂz\ﬁ&% + 1) : 472.9 Additional compounds, shown bel ow, V\eggégg?so
prepar e "X 1-OHrR 0-01~-~N-N )-0 N Exanpl e R FETZUSOUAZ%28 Nunber
1(2) 3-Methyl phenyl 452 1(3) Phenﬂ 438 1(4) 2,4-Difluoropdenyl 473 1(5)
2- Met hyl phenyl 452 1(6) 3-Metho e 1 468 10 May 2005 WD 02138553

PCT/ US01/ 42928 59 Exanple 2 Conpound 2(1) The conmpound shown bel ow was
prepared as follows: H NN>~, 0 N Step A Preparation of: HO

ethyl acetate (2 x 100 mL), and the combined organic
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



To a cooled (O C) solution of boron tribromde (50 g, 200 mml) in CH2C12
(50 nm.) was added a solution of nethyl 4-(4-net hoxyphenyl)? §(§ (15 5
g, 74.{{,%; 4in CH2C12 (100 nl) dropwi se over one hour ATtEr? ST1rri ng
for an tTonal hour at O‘C, the reaction mxture wRETYWaHaW815 with
1:1 CH30H CH2Cl12 (120 nmL) with coo i ng and stirred overnight at anbient
tenperature. Concentration of the mxture gave an oil which was
partitioned between ethyl acetate (150 nL) and water (150 nL). The aqueous
| ayer was extracted with ethyl acetate (2 x 50 nL), and the conbi ned 20
organi c extracts washed with water (50 nL), brine (50 m), dried (Na2SO»4),
then concept+ated-to give the desjred phenol__as an Ol. dIHL403 (MV

194-23); M5: mz Re + E) =195 10 I\/ELyD@OEm/zV\QMZA%SS’ PCT/ US01/ 42928 60
Step B: Preparatiun h >~0—0—-4 Fhe—phenol—from Step A (18.6 g, 96°
mol ) was (di ssolved Tn BK/F (300 ni) and tregf?%d w th tj- butyl
2- br 6noi sqbutyrate (50 nmL, 288 mml), powdered K2CO3{(53.0g, 384 mmol ) and
MyS04 (1. ¢—96-—mmmpl.) and theiresulting mxture heated at 75'C 10
over ni ght . Af t er cHoEmePHo anbi enf: tenperd@are, the| reaction mxture was
decanted ijnto I N aqueous *HC1 (300m) and extracted wth diethyl ether (3,
x 150m ) T remai ning solids frofnthe decantati on were washed several
tinmes wth 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;HLO

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



di ethyl ether. The diethyl ether extracts and washes were 15 conbi ned and
washed with I N aqueous HCl1 (150m ), dried (Na2SO4), and cotk®ayraded to a

dark oi i&ication by ,flash chromatography (gradient elution, hexanes
to 95:5W0h0§}>?gﬁés:et hyl acetate) gave the desired ether BSTA{OH#3928 C19H2805
MN = 336.43); Ms: mz (M + 1) 337 20 Step C. Preparation of: 0 j N INH
H A solution of the ether fromStep B (21.8 g, 64 nmmol) in nethanol (250
m.) was treated with hydrazine hydrate 25 (32.0 g, 650 mMmmol) and the

m xture stirred overnight at anbient tenperature. The reaction m xture was
concentinadeechbodi ¢ hecidsiThe pardddd angebbeiaeeigtdiledceiate (250 nl)

wat er (10 n]; . The aqu ou(s | ayer was extracted with 10 May 2005 WO
021385&‘3‘%@? ‘%35%1‘7 %322 il )ac Sthg equbixerh@rganiamekthrctonbi ned

or gani GreeX A Washedrabidh prd ng.y(199 5 §d (Nagsp4). and
concentrated to give the desi rg}rdl3 acy)l’h%largﬁ) a‘gfgérﬁ‘ A %E%@.BH%NZM (MV
= 336. 43¥2250ub: apd ¢dbhcentiyaBed o Syiepe hérdpsd véd obr D& zoT b HN-'
5 as an oil. C3gH;M04 (MW = 319.36); MS: m/z (M" + 1) = 320
The compounds listed 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



To a solution of the acyl hydrazide fromStep C (6.6 g, 10 19.6 nmol) in
anhydrous THF (150 nL) was added nethyl isocyanate (1.51 ntqog@ %0l ) in
one powbi@ngssjhe reaction mxture was stirred overnlgg T RB nt 1
tenperature, then concentrated tgygive the desi red acyl'sem carbazate as an:
oil. C20H3IN3O6 (MW= 393.49) ; Ms: mz (M + 1) = 394 15 . The conpounds :
shown bel ow were al so prepared by substituting an appropriate ;
al kylisocyanate or arylisocyanate for nethylisocyanate. 0 0, O N ~N Y O:
. HHN~ R 20 10 May 2005 WO 02/38553 PCT/US01/42928-62 R Ms: mlZ (M + 1)
Et hyl 408 anDrQ)p@fleQﬁon rpiBL!tly¢ BEBkazotiten yirdd0StaepHexyh 464 2, 4: ~
Prgt)gga |on o (Jébl(} 5rr?f19 was addedTéénngéﬁlgggbeg?gulPGJf}chlarl::}L/cli Step E

(1 mL) and the reaction mixture stirred at room temperature

for 18 hours. After concentration to remove methancl, the
5 o0il was dissolved in ethyl acetate (125 mL), Qashed with
water (50ml), saturated agueous NaHCO3 (50ml),‘and {brine
50mi). The organic layer was dried (Na-S04) and ccncentrated
to give the methyl ester as a solid. Cy17H23N30,; (MW =
333.38); MS: m/z (M" + 1) = 334
10 The compounds listed below were also prepared by Fisher

‘esterification of the appropriate carboxylic acids above.

[ Exampile | R MS: m/z (M + 1)

Number '

2{2)y Ethyl 348

2(3) n-Propyl ‘ 362

2(4) n-Butyl | 376

2(5) ‘ n-Pentyl 390

2(6) n-Hexyl - S 404

2{7} 2, 4-Dimethoxybenzyl 470




|

N To a | solution of the acyl sem carbazide fromStep Din nethanol (175

m.) was added solid Potassium hydroxide (13 g, 231 mol) %g%06§aCt'°n
m xtur g gses; at reflux for 48 10 hours. After cooling to anM
tenperature Ihe reaction mxturegpas diluted with wat Br7PSHAHS) and

met hyl ene chloride (200 m.), then acidified to pH 2 with 5N 10 May 2005
WO 02/ 38553 PCT/ US01/ 42928 63 hydrochloric acid. The aqueous | ayer was

~extracted with nethylene chloride (2x40 nL) . The conbi ned organic

extracts _were washed with water (75 nL), brine (75 m.), dried (Na2SO4),
and congent 2g8Be¢d td give the, deered triakrolinone s an oil.] CIL6H2IN3O4
(MNV = 319.36) ; M.l (M + 1) = 320 The conpounds |isted pel ow were
al so prepared by this TE&@PF?Q?V RIG¥dcedliire. 0 OHH ~~N-NO {N R MS: iz
(Mtl)  Ethyl 334 n-Propyl 348 n-Butyl 362 n-Pentyl 376

2(9) 211yl

Example 3
Compound 3{1)

o]

/—*< }mo

HO/E;KilT:::l\V/“\/JEfN )
/T)¥=o /D

Step A: Preparation of:

| o
I?)qu /P

To a solution of the methyl ester, specifically

-~

10 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

15 -diluted with water (10 mL) and extracted w1th ethyl acetate
{3 x 3 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.

20 CyyH3sN;0; (MW = 513.60); MS: m/z (M* + 1) = 514



n- Hexyl 390 2, 4- Di net hoxybenzyl 456 2,4, 6-Tri nmet hoxybenzyl 590 Allyl 10
Step F. Preparation of: O H NN 15 10 May 2005 VI)OZ/385§§M 40005 _
PCT/ USRS/ 42948 To a solution of the triazolinone fponlsteﬁ%) | met hanol
(150 ni) was added concentrated sulfuric acid (2 )’ add¥HIrEHE i on
m xture stirred at roomtenperature for 18 hours After concentration to
renove nethanol, the 5 oil was dissolved in ethyl acetate (125 ni), washed
with water (50m ), saturated aqueous NaHCO03 (50m ),,and (brine 50m ). The
organi c layer was dried (Na2SO4) and crncentrated to give the nethyl ester
as a sol i d. Tia 7¢BAN3AAdE MM 883d3Bk1 olfSivelle? 2l Wbt pllepardd b0 The conpounds
listed fg%gm/mere | so prepared by Fisher esterification of the
appr opt ALEPBoRYI Nemgehydtapavelipone nging apprrpraten

alkylhalides in the place of 3,4,5-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




N Exanple R Ms: mlz (M+ + 1) Nunber 2(2) Ethyl 348 -(3) n-Pr~~P-yi 362
n-Butyrp376 n- Pentyl 390 2(6) n-Hexyl 404 2, 4-Di nmet hoxybetizMay 2005 10 May

2005 | 53 PCT/ USO /42928 6.5 2(8) 2,4,6- 604 Trinethoxybenzyl
Al lyl @g% ‘é33 Conpound 3(1) 0- */N, 0, lio, NO SPEIRRVIADH eparation
of: 0- 0 "~Jil-NN-_-0/ O To a sdVution of the met hyl ester, specifically

10 Compound 2 (1) (10 O ng, 0. 2 9 zmol) in DW (2 n.) , was added
J,4,5-trimet hoxybenzyl chloride (129 ng, 0.6 mmol) and

3,5~-Difluocrophenyl 460
3-Trifluorophenyl 492
3,4-Dichlorophenyl 493
Phenyl 424
3,5-Dimethylphenyl . 452
4-Chloxrophenyl 458

Step B: Preparation of:

O—

. ~

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




powder ed potassi um carbonate (350 ng, 2.53 mml) and the resulting m xture
heated at 45 'C for 24 hours. After cooling to anbient tenpeMay@0es the
react i oNOfizggidBe was 15 diluted with water (10 nl) and eximgsiQskei th et hyl
acetate (3 x 3 nL). The conbi ned asgani c extracts were 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. 20 C27H3sN367 (MN = 513-60); Ms: mz W+ 1) = 514 10 May
2005 WO 02/38.553 PCT/ US01/ 42928 66 The conpounds listed bel ow were al so
prepared by alkylation of N-nethyltriazolinone using appropriate

al kyl halides in the place of 3,4,5-trinethoxybenzyl <chloride. 5 R 00N
RM: infz W+ 1) 3 5-Dinethoxyphenyl 484 4-Bi phenyl. 500 3-Chl or ophenyl

458 3- Ch| oE&anpdhet hyl phenyl 472 Bi sRtrifl uoronet hyl phesyl m36QM +1 )
~ 3,4-Difl oprophanyl 460 3- Phenoxyphenyl 516 4-1sopropyl phenyl 468
3(2) _3,5—Dimethoxyphen§i 470
3(3) 4-Biphenyl 486
3(4) 3—Ch1érophenyl 444
3(5) BfChloro—4-methy1pheny1 458
3(6) 2,4-Diflouromethylphenyl 546
3(7) 3.4-Difluorophenyl 416
3(8) 3-Phenoxyphenyl : 502
3{9) - 4-Isopropylphenyl . 452
3(10) 0 3—-triflourome£hoxypheny1 | 292
3(11) . 4-Methoxyphenyl 440
3{12) 4-Trifivoromethoxy 494
3(i3) V 4—Methylsulphony1phényl 488
3(14) 3~(triflouromethylthio)phenyl 510
3(15) 4-Ethylphenyl 438




3-triflouromet hoxyphenyl 508 4-Met hox-yphenyl 454 4-Trifl uoronet hoxyphenyl
508 4- Met hyl sul phonyl phenyl 502 3-(trif|ouronethylthio)ph&PMé gg&g
4- Et hyl phenyl 452 3, 4- Di et hyl phenyl 452 4-tert-Butyl pheny 3
2- NaphtW@10249583 3- Met hyl phenyl 438 Phennet hyl 438 PCT/US01/42928
3- (5- Chl or o) benzot hi ophene 515 438910 May 2005 WD 02/ 38553 PCT/ US01/ 42928
67 3,5-Difluorophenyl 460 3-Trifl uorophenyl 492 3, 4-D chl orophenyl 493
Phenyl 424 3,5-Di net hyl phen~-1- 452 4-Chl orophenyl - 458 Step B
Preparation o f: 0- 01 -N HO Ix 0, '/o :

3(16) 3, 4-Dimethylphenyl 438
3{17) 4-tert-Butylphenyl 466
3(18) 2-Naphthyl 460
3(19) 3—Methylphenyl 424
i 3(20) Phenmethyl ' 424
321) 3- (5-Chloro) benzothiophene 501
3(22) 4-Methylphenyl 424
3(23) 3,S—Dif1uo;ophenyl 446
3(24) 3-Trifluorophenyl 478
3(25) 3, 4—Dilchlo;rophenyl 479
3(26) Phen};rl . 410
3{27) - 3,5-Dimethylphenyl 438
3(28) : 4-Chlorophenyl ' 444




5 A solution of the nethyl ester fromStep A (125 ng, 0.24 nmmol) in
met hanol (3 nmL) was treated with 5N agqueous NaCH (0.30 nlL)1ameybbes m xture

stirregrgomseiedzght at anbient tenperature. After concen&gﬁt%on t o dryness,
the residue was 10 dissolved in watgr (5 mi), the sol utioRVaE(*{*Fied to pH
3 wth concentrated hydrochloric acid, then extracted into nethylene
chloride @2 nL). The conbi ned organic extracts were dried by eluting

t hrough a cartridge packed with diatomaceous earth, then concentrated to
provi de the 15 carboxylic acid as a waxy solid. C26H33N307 (MN = 499. 57)
M. mz (Mt + 1) 500 The conpounds |isted bel ow were al so prepared by

hydrol ysis of appropriate nmethyl.e Ihsted above. R 1101 0 20 10 May
2005 WD 02/ 38553 PCT/USC!/42928——%%§%§aﬁple RM: MZ (WI) Nunber 3(2).
3, 5- Di nret hoxyphenyl 470 4-Bi phenydudd64 ({4) 3- Chl or ophenyl 444

3--Chl or o- 4- et hyl phei ~y-1 458 -(6) 2,4-D flouronethyl phenyl 546 3(7)

3, 4-Di f | uor ophenyl 446 - ol

Ao ,):@
S

5 Step A- Preparation of:

Ci

| L

To a solution of Compound 2(2) {100 mg, 0.28 mmol) in
| DMF (2 mL), was added m~chiorcbenzyl bromide 6119 mg, 0.58
10 mmol) and powdered potassiﬁm carbonate (350 mg, 2.53 mﬁol)
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
: ;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. CpsHyoCIN3Oy (MW = 471.99); 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(8) 3-Phenoxyphenyl 502 4-1sopropyl phenyl 452 3(10)
3-triflouronethoxypheiiy-I 494 3(11) 47Met hoxyphenyl 440 @%Q%RZOOS
4-Trifluoromet hoxy 494 3(13) 4-nethyl sul phonyl phenyl 488 (1
3- (triwo@ssdet hyl ~t hi o) ph, ~, ,yl 510 4-Et hyl phenyl 1@dvaseren?s WO
02/ 38553 PCT/ USQ /42928 69 3(16) 3! 4-Di net hyl phenyl 438 3(17)
4-tert-Butyl phenyl 466 3(18) 2-Naphthyl 460 3(19) 3-Methyl phenyl 424
3(20) Phennet hyl 424 3(21) 3-(5-Chloro)benzot hi aphene 501 3(22)
4- Met hyl phenyl 424 3123) 3,5-Di fluorophenyl 446 3(24) 3-Trifl uorophenyl
478 3(25) 3,4-Dichlorophenyl 479 3(26) Phenyl 410 3(27)
3, 5- D net hyl phenyl 438 §5%§%K%5Chlorophenyl f¢4910 May 2005

O N—N

([ F=o

i

N

R MS: m/z (M*-+ 1)
n-propyl 7
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




WO 02138553 PCT/ US01/ 42928 70 Exanple 4 Conpound 4(1) cIl 01 NN 5 Step.

A. Preparation of: ¢/ NN 11 O-N ~1 0 TO a solution of Cﬂgﬁ@gg@og (2)
(100 WQMog 3 38 mmol) in DVF (2 nL), was added m chl or obenzyl™”brom de
(' 119 ny, o883 1-0 mmol ) and powdered potassi um car bond@/¢Y$ME29%§, 2. 53
mml ) and the resulting m xture hedfed at 45 OC for 24 hours. After
cooling to anbient tenperature, the reaction mxture was diluted with
water (10 nmL) and extracted with ethyl acetate (3°'x 3 nL) . The conbi ned
organi c extracts were 15 concentrated to an oil which was pukified by f -
| ash cHromatography (gradi ent eruttom, Iz ethyt—acetatethexanes to 4:1
ethyl aqetate: hexanes) to give the desirjed product as an Qjl -
C25H30CI|N304 (MW = 4Z2p98)dyMs. mz (9 ;1 1) = 473. The conpdunds |i sted
bel ow wgre al so prepared by 20 al kylation of Conpound 2 (2) |using the
approprijate alkylhalide in the place of |mchl orobenzyl brom|de. 10 My
2005 WD 02738- 553" PEIL SR $2928 ;

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




71 0 1lr- R ~10 NN Rmnms: m z (W+ n-propyl 3-chlorophenyl 472
3-met hyl phenyl 452 phenyl 438 2, 4-difluorophenyl 3-trifl upymapboysphenyl
506 4-net hyl phenyl 452 2-nethyl phenyl 3-nitrophenyl = 4-carboxyphenyl

2- phenyY@POrY$353 3, 5-di f | uor ophenyl 474 10 May 2005 WO G2r3@H532928
PCT/USO / 42928 72 2-pyridyl 4-pyfédyl 3-pyridyl 2-quinolinoyl 489

6- (4- met hoxy-2- trifluoronethyl)quinolinoyl 3-(5-chloro)benzo[blthienyl
4-tert-butyl phenyl 494 P-naphthyl 488 a-nethyl benzyl

bis~2,4-trifluoromethylpheny1

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




3, 5-di net Yl phenyl 2,6-dichlorophenyl. 3-cyanophenyl. 463

5- (6-chl oro) pi peron'yl 4-cyanophenyl 463 5-piperonyl 482 10 May 2005

3-tri fiveanageghoxyphenyl 522 10 May 2005 WO 02/ 38i -53 PCT/U801742928 73
bis-2,4-trifluoronethyl phenyl Cyclohexyl 4-ethyl phenff1/US01142928

3, 4-diinethyl phenyl 466 4-trifluoronethylthiophenyl | 4-isopropyl phenyl
480 4-net hoxyphenyl 466 4-triflu' oronethoxyphenyl 522 4 c¢ lor YJ F
3,4-dichl "rophenyl 507 -'chlorophenyl 3,4-difluorophenyl 474

4- et hylsul f ony| phei ~y-1 _2-net hoxyphenyl 3, 5-di net hoxyphenyl 498

3, 4, 5-ty i met hokyfpheiathnil jrEht -1 er t- pent yT phenyips
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
ol

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



10 May 2005 WD 02/38553 74 PCT/USO /42928 2-(6-net hyl ) napht hyl 502
2-napht hoyl 516 5-(tert-butyl)1, 2, 4-oxadi azol 486 3-yl 10-May 2005
3- et h\,s 4; et hoxyphenyl 482 4-benzyl oxyphenyl 544 '

3-chl o:a(’)(-)ﬁz-/%%‘? yl phen-yl 487 3-phepoxyphenyl 530 4-ac&CdHAYH&hyl 495
4-trifluoromet hyl phenyl 506 p-b.i pr‘enyI 514 3, 5-di net hyl i soxazol -i Yl ~457
Step B: Preparation of ¢cI HO ~ ONI 5 A solution of the product (125 ng,
0.24 mmol) fromStep A in nethanol (3 nm.) was treated with 5N agueous NaOH
(0.30 10 way 2005 WO 02/385i 3 PCT/US01/42928 75 M.) and the m xture

stirrednloverd ghie afixamivieest i rire@eiaiightARkehmeeReentrati on to dryness,
the residue was dissolved in water (5 nmL), the solution acidified to pH 3

with cdftRfTAHEE hiditeehreprenterdiophsn exvrassedthet sesidue was
dissolved in water (5 mL), the solution acidified to pH 3

with concentrated hydrochloric acid, then extracted into
.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. CyeH33N307; (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




.5 methylene chloride (3 x 2 nL). The conbined organic extracts were dried

by eluting through a cartridge packed with ' di at onaceous eagfma bhen

concentrated to provide the carboxylic acid as a waxy solid.. %26FBSNBO7

(MV = XFOBBSSVE: mz (M + 1) = 458. 10 The conpounds PCEUSEdetowW wer e

al so prepared by hydrolysis of appgfopriate nethyl ester listed above. O

Exanple R M5: mz Nunber + 1) 4(2) n-propyl 4(3) 3-nethyl phenyl 438 4(4)

. phenyl 424 4(5) 2, 4-difluorophenyl 4(6) 3-trifluoronethylphenyl 492 -(7)
4- et hyl phenyl 438 4(8) 2-methyl phenyl 10 May 2005 WD 021385, 53

PCT/ USQI' 742928 76 | 4(9) —3=nrtrophenyt—4(16)—4—carbeo—-pheny-1—4(11)

2- phenyilet hyl ~ 4(%2) 3,5-difluorophenyl 460 4(13) 24ipyridyl 4{14)

4-pyridyl 44015) -3~-pyridyl 3-4E8bphenyIN0] | N~0y] 4-75 4(LI7) ]

6- (4- mgt hox-y- 2-

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

a(zz) [~ 3,5—dimethy1pheny1
a3 2, 6-dichiorophenyl

4(24) 3-cyanophenyl 449




trifluoronethyl)quinolinoyl 4(18) 3-(5- chlor:y)ben7d b]thi oPhenYl 5-15
4-tect-butyl phe 71 480 4(20) P-naphthyl 474 4(21) a-nethyhﬁﬂggybo54(22)
3,5-din@&hﬁ}9%§nyj 4(23) 2,6-dichlorophenyl - 4(24) 3-c¥§? en | 449 10
May 2005 WO U3/ 385S3 PCT/ USO1/ 42928, 77 (2 -5) 5-(6-ch §§B1 fbnyl 4(26)
4- cyanophenyl 449 --T(2 -7) 5-piperonyl 46-8 -8)

-3-trifluoronet hoxyphenyl 508 4(29) bis-2,4-trifluo-ronethyl phenyl 4(30)

Cycl ohexyl --T(3 -1) 4-ethyl phenyl --T-(32) 314-di nethyl phenyl 452 4(33)

4-triflyaronet hylthi ophenyl 4(34) 4-isopropyl phenyl 466 4(35)
4- met hoxyphenyl 454 4(36) 4-trifluoronet hoxyphenyl [508 4(37)
3. 4-dic P Y—4-chl orophenyl 4(39) 3 4-difl udrophenyl
4(40) 4] et u|f;iﬁﬁﬁi;%%é¥%hloro)piperonyl
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




10 May 2005 WO 02/38553 78 PCT/ USO /42928 4(41) 2-met hoxyphenyl —4(42)

3, 5-di net hoxyphenyl 484 4(43) 3,4,5-trinmethoxyphenyl 514 g&ﬁéﬁzo 5
4-tert-pentyl phenyl 4(45) 2-(6-nethyl)napht-hyl 488 4(46) htRoyI 502
4(47) wO@®EsS3butyl ) 1, 2, 4- oxadi azol -3- 472 Yl 4(48) PCT/US01/42928

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

3-chl oro- 4- et hyl phenyl 473 4(51) 3-phenoxyphenyl 516 4(52)

4- acet am dophenyl 481 4(53) 4-trifluoromethyl phenyl 492 4(54) p-biphenyl
500 3, 5-di met hyl i soxazol - 4-vyi 443 10 May 2005 WD 02/38-5,53 PCT/ US01/ 42928

79 Exanpfe—ﬁh—fbwvuuud‘5(I) O O0NN——0—"N—"F57Step—A—Preparati on of

2(41) 2-methoxyphenyl ‘

4(42) 3,5—dimethoxyph§nyl 484
4(43) 3,4,5~trimethoxyphényi ' ' 514
4(44) 4d-tert-pentylphenyl

4{45) l2-(6-methyl)naphthyl 488
4(46) 2-naphthoyl 502
4(47) 5-(tert-butyl)l,2, 4-oxadiazol-3- 472

vl

4{48) 3-methy1*4~meth0xypﬁenyl 468
4(49) ‘ 4-benzyloxyrhenyl 530
4(50) 3-chloro-4-methylphenyl 473
4(51) _ 3~phenoxyphényl . 516
a(52) | 4-acetamidophenyl | 481
4(53) 4—trifluoromethylpﬁepyl o 492
4(54) p-biphenyl. ' 500
4({55) 3,5-dimethylisoxazol~4~yl l 443




0 >A0 O NNN>~0 N To a solution of triazolinone, Conpound---2(3) (0.4

mol ) in anhydrous ' DnF (2 nlL), was added the 2-brononet hyg a@@@hghalene
(0.8 nmol ), foll owed by anhydrous K2C03 (500 My, powdered) The'reaction
was strwowogassat 40 to 45 OC for 18 h., The reaction m gE4fiRgMeS,¢i | ut ed
with water (20 nL) and 15 extractedosw th ethyl acetate (3 x 20 nL%. The
conbi ned organic |layer was dried (Na2SO4) and concentrated to give an

oily residue. The crude was further purified on pre-packed silica columm
(Biotage, Quad 3) eluting with ethyl acetate- hexame m xture to give the
product. M5: mz (M + 1) = 502. 20 The conpounds bel ow were al so prepared
by al kyl ati on of Conpound 2(3) using appropriate al kyl halides in the place

of  2-brononet hyl napht hal ene. 10 %pggog WO 02/ 38553 PCT/ US01/ 42928 80 O
>A0 ./-R)-0 NRms: mz (m + =—et-hyl 404 3-chl orophenyl 486

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 mlL). The combined

organic laver was dried (Na504) 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.



3- nmet hyl phenyl 466 Phenyl 452 2,4-difl uorophenyl 488
3-trifluoronethyl phenyl 520 4-nethyl phenyl 466 2-nethylpheﬂyMa§§605
3-nitrophenyl 497 4-carboxyphenyl 496 2-phenyl nethyl 466
3, 5- diwbuwsssphenyl 488 2-pyridyl 443 4-pyridyl 443 3ppyniscyl2esd3
2-qui nol i noyl 503 6-(4-mnethoxy-2-80601 trifluoronethyl)quinolinoyl
3-(5-chl oro) benzo[ bl t hi enyl 543 4-tert-butyl phenyl 508 P-napht hyl 502
( X- nmet hyl benzyl 466 3, 5-di et hyl phenyl 480 2, 6-di chl orophenyl 521
3-cyanophenyl 477 10 May 2005 WD 02/38553 PCT/ USQ /.42928 81
5-(6-chl oro)pi peronyl 531 4-cyanaphenyl 477 5-piperonyl 496

>oHL° e
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




3-trifluoronethoxyphenyl 536 Bis-2,4-trifluoronethylphenyl 588 Cycl ohexyl
458 4-et hyl phenyl 480 3, 4-di net hyl phenyl 480 4-trif|uoronﬁinﬁybgﬁﬁphenyl
552 4-isopropyl phenyl 494 4-met hoxyphenyl 482 4-trifl uoronmethoxyphenyl -
536 3, Av@itemssssophenyl 521  4-chl orophenyl 486 3, 4-di f bemyusniesgl . 488
4- et hyl sul f onyl phenyl 530 2-net hadyphenyl 482 . 3, 5-di net hoxyphenyl 512
3,4,5-trinmet hoxyphenyl 542 4-tert-pentyl phenyl 522 2-(6-nethyl)naphthyl
516 2-naphthoyl 530 5-(tert-butyl)1, 2, 4-oxadi azol --3--yl 500 Step B:
Preparation of: 0 CHA N >-0 10 May 2005 WD 02/385i 3 PCT/ US01/ 42928 82

To a gotutron ot e e e P Step A S0 —in
4-cyanophenyl 477
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:



met hanol (2 nL) was added 1N aqueous KOH solution (2 nlL) The reaction

m xture was stirred at roomtenp for 4 h. Methanol was re fe %BO@ rotary
evapor gt t he agueous 5 layer diluted with water ”ﬂz ¥ I S was
then acidified with 5 N aqueous HGJ, (pH2). The aqueous qTdy¥ gis
extracted with dichloronethane (3 X 20 nlL), dried (Na2SO4) and
concentrated to dryness to give~ the product as a foam M mz (M + 1)
488. 10 The compounds bel ow were al so prepared b-~. hydrolysis of the
appropriate nethyl ester. 0 YIOHrA O ~ ~NNN>=0 15 Exanple R M5 niz

Nunber + 1) To5&2pohuEtibyl 089@h3- mebhotopheay! o472te3(4) @stRkiy! Rheny! 452

5(5) Phe 8. .5 2, 4-di fl uor ophenyl 474 (7) trifluordnmethyl phenyl
506 10™ ﬁgéaEBSS(EVéPé2W§§5§§dPéTﬂHSG£P§2928K0§3SQ@BFlmnndﬂhyﬂﬂhenyI 452

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
T
{
'\l!\' 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(9) 2-met hyl phenyl 452 5(10) 3-nitrophenyl 483 5(11) 4- carboxyphenyl 482
5(12) phenyl methyl 452 5(13) 3, 5-difluorophenyl 474 5(. 1498 aggbog 439
5(15) 4-pyridyl 439 5(16) 3-pyridyl 439 5(17) 2-guinolinoyl 5(18)

6- (4- meYQ 0HR8ASP- 587 trifluoronethyl)quinolinoyl Tl 9 PLT/USE1/42928
3-(5-chl oro) benzo[ bl tha'.enyl 529 8(20) 4-tert-butyl phenyl 494 5(21)

a- net hyl benzyl 452 -7-(-22) 3, 5-dinethyl phenyl - 466 5(23)

2, 6-di chl orophenyl 507 10 May 2005 WD 02/38553 PCT/ USO /42928 84 -5 ~24)
3- cyanophenyl 463 5(25) 5- (6- chloro)plperonyl 517 5.(26) 4-cyanophenyl

463 5 bL I} :) PI |SASA Ullyl '-1-'02 5(2_003' 3 -+ f I HOT UIIUt_IbIUI\yn nn\ll IZ’)’) 5( 29)
Bis-2,4-trifl uorqnethyl phenyl 574 5(30) Cycl ohexyl 444 5(31)
4- et hyllphemyg) 466 5I32) 3, 4-dLprlthyiphenyil 466 ' 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(15) 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




5(33) 4-trifluoroinethylthiophenyl 538 5(34) 4-isopropyl phenyl 480 5
(35-)- 4-raethoxyphenyl 468 5( 6) 4-trifluoromethoxyphenyl 1®GRRy 26087)

3, 4- dbﬁﬁﬁoro henyl 507 5(38) 4-chlorophenyl 472 5(39) 3,4-diflu-orophenyl
474 1 5 WD 02/ 38553 PCT/ USOl /42928 85 (40) 4Pﬁiﬂﬁ9V§@#¥ony|pheny|
516 2- nethoxyphenyl 468 3, 5- di metfo- xyphenyl 498 5(43)
3,4,5-trinmethoxyphenyl 528 4-tert-pentyl phenyl 508 (4 -5)

2- (6- nethyl)naphthyl 502 4 -6) 2-naphthoyl 516 -(47)

5-(tert- butyl)l 2,4-ox adiazol-3-yl 486 Exanple 6 Cbnpound 6(1) 0 >CHA

, o‘ NEDAN J-N N>-005 \y_cfgﬁgbﬁgnfieparatlon of 10" 4¢3
5(25) 5~(6~chloro)pipefony1 517
5{(26) 4 -cyanophenyl _ 463
5(27) 5-piperonyl : 482
5(28) 3-trif1ﬁoramethoxypheny1 522 -
5(28) Bis~2,4—trif1uoromethylphenyl 574
5{(30) ' Cyclohexyl. B 444
5(31) 4-ethylphenyl , 166 é
5(32) 3, 4-dimethylphenyl 466 i
5(33) ‘ 4—trifiuoromethylthiOphenyl 538
5(34) | 4—isopropylphenyl 480
5(35) ' 4-methoxyphenyl ' 468
5(36} | 4-trifluoromethoxyphenyl. 522
|
5(37) . 3, d-dichlorophenyl 3 507
5(38) 4-chlorophenyl - 472
5(39) ~ 3, 4-diflucrophenyl i 474




-0 O D1~-5N> 10 To a solution of 4-butyltriazolinone derivative, Conpound
2 (4) (188 nmg, 0. 4 mmol) in anhydrous DnF (3 nL) , 10 May PRy 2465

02/ 385%73 Eﬂ#USOl/ 42928 86- was added the 2-bronethyl na%gtt hal ené (265 ng,
1.2 mmol 9 P2P%5t | owed by anhydrous The K2CO8 (500 ng, poRS&ASAY429%%act i on
was strirred at 40 to 45 06 for 18 ™. The reaction mxture was dil uted
wth water (20 nL) and extracted with 5 ethylacetate (3 x 20 nL). The
conbi ned organic |layers were concentrated to give an oily residue. The
cr~de was _purified on pre-packed silica colum (Biotag, Quad 3) eluting

wi th efhyb (aogt atle- hexaneqninstHy @ stQ oA JH&1pr 0duCt . VBT gig (W + 1) =
516. 10 The conpgunds bel ow were al so prepareg by al kyl dtion of the
4-butyltriazolingne derivative using the appropriate alikyl halide tn place
of 2-b tthateme— 05 >A0 0t R0 N )—o—NI5RM—gZ(W - + 1)
3-Fr'i{luoronet hyl phenyl 534 2 3‘“%5/ ?1’656%]%%1%’ 491 468
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),



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

r-3,5-D nethyl phenyl 494 10 May 2005 WO 02138.153 PCTI USO {4g¢ 3085
4-tert“ﬁy&ﬁkgﬁenyl 522 4- Met hyl phenyl 480 2-Bi phenyl . 542
3,5-Diflourophenyl 502 Pipero yl 510 Phenyl methyl 480 PCI/e18292%Pr eparati on
of 0O AAOH N N >~0 To a solution of ester fromStep 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 - 3yasneddext rtaet edbwiokre tiliyt Akgheratbage (235Xwmgd AL mikA jor gani c 10
| ayer %%i %ri%d over 2S04 and concentrated to dryness to give the
pr oduct Cad ¥R PRy G&s O Qg powdegad) . THEe onpounds bel ow

were aksaceienalad By hydel ¥8i 500t 3BPEORELAL £ Bt hyhy gSLEL . 10, May 2005
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
broduct. 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 :




WO 02/ 385, 53 PCT/ USOl / 42928 88- 0 >ACHTrR 0, N -N >--O N Exanple R NS:

mzZ (M + 1) Nunber 6(2) 3-Trifluoronethyl phenyl 520 - (3)1@BMeyandephenyl
477 6(4) 3,5-Bistrifluoro 588 6(5) Phenyl 452 6(6) 4-Cyanophenyl 477
6(7) 3wobepasshy 480 4-tert-Butyl phenyl 508 6(9) 4- Maidhydphenpk 466
'6(10) 2-Bi phenyl 528 3,5-Di fl ouropheny] 488 6 Cl-2) Piperonyl 496 6(13)
Phenyl et hyl 466 10 May 2005 WO 02/ 38553 PCT/ USQ| 142928 89 Exanple 7

4d-tert-Butylphenyl 522
4-Methylphenyl 480
2-Biphenyl 542
3,S—Diflouropheqyl 502
Piperonyl 510
Phenylmethyl 480

Step B: Preparation of

o)
:Z)LOH' f"{iﬁib
o] N-N
1::1\/~T:fj>=°
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.



Conpound 7(1) O FF ~r"OH "6 NN )-0 N /J 5 Step A .Preparation of 0 F
F IF ONN >=0 To a solution of the 4-n-pentyltriazoli Mpmageodsati ve,
10 Co ?}L"Eg 2{%5) (150 mg, 0.39mmol) in anhydrous DMF (3 niL), was added the
3-trifI'aorehe hyl benzyl brom de (286 ng, 1.2 nmmol), f&TEREH4IY8 anhydr ous
K2C03 (500 ngy, powdered) The reacti on was strirred,at 40 to 45 'C for 18
h. The reaction mxture was diluted with water (20:nmL) and extracted with
15 ethyl acetate (3 x 20 nmL). The conbined organic layers were
concentrated to give an oily residue. The crude was purified on pre-packed
silica colum (Biotage, Quad 3) eluting with ethyl acetate-hexane m xture
to give the product. Ms: mfz (M + 1) = 548. The conpounds bel ow were al so
prepared in the same manner byQal kyl ation of the 4-n-pentyltriazolinone

derivative using the appropri oal kyl hal i g(e in the place of
3-trifluoromethyl benzyl brom N-Nr
[ =0
/ )
Example R . MS: m/z (M + 1)
Number
6(2) 3-Trifluoromethylphenyl 520
6(3) : 3-Cyanophenyl 477
6{4) 3,5-Bistrifliuoromethylphenyl 588
T 6(5) Phenyl 452
6(6) 4-Cvyvanophenyl - 477
6(7) " 3,5-Dimethyliphenyl 480
6(8) 4-tert-Butylphenyl 508
6(9) i-Methylphenyl | ST
"6(10) 2-Biphenyl ‘ ' . 528
&(11) 3,5-Diflourophenyl . 468
6{(12) Piperonyl : 496
6(13) - Phenylmethyl ' 466




10 May 2005 WD 02138553 90 PCT/ USQO /42928 0O R Or NNI- >0 NRM: MZ
(M 3,5-bis-triflourom~-thyl phenyl 616 phenyl 480 4-cyajmpagrpbs 505

3, 5-di nyl 508 4-tert-butyl phenyl 536 4-nethyiB h/§94
2- bi phregr?)t/)PMIES 5 3, 5-di f | uor ophenyl 516 pi peranyl 524 3-&@%%\ Bd )
2-naphthyl 3-cyanophenyl 5 Step B. Preparation of: F 0O F O40 NN N >=0
To a solution of the Step A ester (170 ng) in 2 nL of

Example 7
Compound 7 (1)

0 - £
> oH ,d
o -N-

Step A: Preparation of

o v
~

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 residug. The crude was
purified on pre-packed silica column (Biotage, 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.



met hanol was added 2N aqueous NaCH solution (2.5 nlL). The reaction m xture

was stirred at roomtenperature for 2 h. 10 Methanol was refpmag2006t he

rotary evaporator. The reaction mxture was acidified with 5N aqueous HCl

(pH.-éy 4d May 2005 WD 02/38-5,53 PCT/ USO / 42928 BaT/USK20mst ed with

di chl oromet hane (2 x 25 nL). The daganic |ayer was dried over Na2SO4 and

concentrated to dryness to give the product as an oily residue. M5 mz

(Mt+ 1) 534. 5 The conpounds bel ow were al so prepared by hydrol ysis of

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

+ Nunber 7(2) 3,5-bis-triflourgnethyl phenyl 602 -(3) phenyl -466 7(4)

4- cyanophenyl 491 7(5) 3,5-dj gkt hyl phenyl 494 7(6) 4-tert-butyl phenyl 522

7(7) 4-nethyl phenyl 480 7(8)cg-8iphenyl R 7(9) 3,5-difluorophenyl 502
N-N .

7(10) piperanyl 510 \©\/\/EN)=°
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




10 May 2005 WD 02138553 PCT/ USQO /42928 92 3 -heptyl 488 7(12) 2-naphthyl
516 -(13) 3-cyanophenyl 491 Exanple 8 Conmpound 8(1) 5 F 1DMAy@BD50 N-N
>~0 I\ngtep A. Preparation of O FFF Y10 O NN | >-0 10 To a solution
of the"HHERIYI triazoli nOne derivative, Conpound 2(6) PCTBISOM439280. 39 nmol )
I n anhydrou~ DMF (3 ralL), was add®d the 3-trifl uoronet hyl benzyl

brom de: (286 ng, 1.2 nmmol), followed by anhYdr QUS 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 nlL) and extracted with

extracted with dichloromethane (2 x 25 mi)}. The oraganic
layer was dried over NajS0O, and concentrated to dryness to
give the product as an oily residue. MS: m/z (M" + 1) =
534. _

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




10 May 2005 WO W MSS3 PCT/ USQO /42928 93 ethyl acetate (3 x 20 nl). The

conbi ned organic |layers were concentrated to give an oily fe&Mad2e05 The
crude @ﬂﬁgl was further purified on pre-packed silica _colum (Biotage,
Quad 3} ey with ethyl acetat e;hexane. mxture 5 t STNAIHHEE pr oduct s
as oils. The conmpounds |isted bel ow were prepared by al kyl ati on of
Compound 2(6) and using the appropriate al kylhalide:in the place of
3-trifluoro-methyl benzyl bromde. 10 R MS: miz + 1) ' 2-napht hyl
3-cyanophenyl 3,5-bis-tri~fluoronethyl phenyl Step B: Preparation of: F 0
F OHQ -N N >~0O To a solution of the Step Aegter (204 mg)-in 2] nL of
15 net hanolwas added 2N _aqueous NaCH solutjon (4.5 M). The reaction

m xturg was{klirred at roomténpepsivire for 2 h. | methanéB8was renpved on,
the rotiary evaporator. The reaction

7{12) 2 _maphthyl ' 516
7(13) 3-cyanophenyl . : 491
Example 8

Compound 8(1)

Step A: Preparation of

o - Fyr
>)‘\O,
O i
NN !
. i =
@\/\/LN o

. -

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



o e _ Cacted Wi th
re was acidified with 5N aqueous HC1 (pH -3) and ext
g}ﬁhroronethane (2 x 25 nL). The oraganic 20 |ayer was dri eth bagr00&2S0O4

[ ily residue. Ms:
d co p d to dryness to give the product as an oi _
an ?N&f§ﬁéé§%§ The conpounds |isted bel ow were prepar eBCHYShydwzd ysi s of

28 94 0 ~-R
thyl ester. 10 May 2865 WO 02/ 38553 PCT/ USQl / 429

gpPhogigatﬁ Eﬁan%le RM. mZ (Mt + 1) Nunber 8(2) 2-naphthyl 530 8(3)
3-cyanophenyl 505 8(4) 3,5-bis-trifluoronethyl phenyl 61§ 5 L Exanple 9
Compound 9(I) O HONN N 10 H Step A Preparation of: O

ethyl acetate (3 x 20 mLj. The combined organic layers
were concentrated to give an oily residue. The crude
product was further purified on pre-packed silica column
(Biotage, 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: Preparation of:

0 | i

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
mixture was ac;dlfled with SN aqueous 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.



0" I1X-'0 ao 10 May 2005 WD 02/3"53 PCT/ US01/ 42928 95 To a solution of

the 4-(2, 4-di net hoxybenzyl)- triazolinone derivative from ctihidey@do®(7)
(190 o 0.40 MMJ) in DV (2 nmL), was added 3, 5-di net hyl benzyl brom de
(159 53’ 83853 mol ) " and powder ed pot assi um car bonat e (3BOT/BSomg29%. 53 ol ),
and the resulting mixture heated at#45 'C for 24 hours. After cooling to
anbi ent tenperature, the reaction mxture was diluted with water (10 nL)
and extracted with ethyl acetate (3 x 3 nlL). The conbined organic
extracts were concentrated to an oil which was 10 purified by flash
chromat ography (gradient elution, 1:4 ethyl acetate:hexanes to 4:1 ethyl
acet at e: hexanes) to give the desired product as an oil. C34H41N306 (MW =
587.72) ; M. mz W+ 1) = 588. The foll ow ng conpounds were prepared
utilizing the 15 appropriate bromde in the place of 3,5-dinethyl benzyl -
bromi de, as shown in the tabl)e.j\o /-R NNNNO "0 0-~ 20 NS mf z (9+ +

1) 4--t-butyl phenyl. 616 OH R

o)
N-N,
1::1\,/\,JL >=0
N _

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
HOJXO\Q/\/E—N |
_ /N;gzo .

Step. A: Preparation of:

' o0
\ /H>K:0
o N~N
. - [ ;Ez



3- Phenoxyphenyl 652 3-net hyl phenyl 574 3-trifluoronethyl phenyl 628
2-napht hyl 610 3, 5-di net hyl phenyl 568 10 May 2005 WO 02i BB®BB2005

PCT/ US &5928 96 Step B: Preparation of: 0 Ho NN H 5 A solution of

t he Stg%ﬁ Prddduct (157ngy, 0.26mmol) in  33% wt) hydr og@6TBISON#2e8 i n acetic
acid (3 nml) was stirred at airbient tenperature for 24 hours. The reaction
mxture was treated with ice (30 g) and the.m xture extracted with 10
ethyl acetate (2 x 15 nmL). The conbi ned ethyl acetate extracts were washed
with water, brine, dried-and concentrated to an oil. The oil was dissol ved

in et hanol 703 a Molutigated whd w5 M%tﬁ@%hégz§%m=)’ an.d the
or

resulting solution was stirred at anbient tenp6rature 18, 15 hours.
Concenttfddaod iwnee fsre vt e of r gav@ompresd d2i€7 whi B0 mas digsol ved in

wat er . A resul t| sol ut i cidified to W, t h
concen%%g?ghhﬁygggtHﬁbﬁﬁ"a@%%?a¥ﬁ%m£§ﬁgﬁﬁﬁ§T%%h CRZY a€§gﬂlﬁﬁth
met hy| ddé 9cmgor i0d@ 0Qmined Jrignd Pl Hech 95 D3RI EaBRLhAELS (¥ege purified

by reverse pgﬁse 20 HPLC to give the desired product as a foamafter
Iyo%hi M9z at%i-on. "ES4ipoRah thanEesipd: B3y mippsse peatedsabpys °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




VH*) = 424. The conpbunds | i sted bel ow were prepared fromthe
f:orrZaspondi ng nmethyl esters. 25 0 HONN'o H 10 May 20050 Mé&y 023538553

PCT/ U 28 97 Ei~ ~ple RM5, mlZ (M+ + 1) Nunber 9(2) 4-t-butyl phenyl
- 452 s;gj(ﬂéf"g?-gphen~oxyphenyl 488 9(4) 3-methyl phenyl A’E%’JSHUQ{%?
3-trifluoronethyl phen 464 9 E6) 2-nhaphthyl 446 Exaaple 10 Conpound 10 Y,

ONOr& NN 5 HStep A Preparation of: 0 0)(X0.

i
i
i

Step B: Preparation of:

5 : .

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 température 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).
Thé combined organic extracts wéré purified by reverse phase

20 HPLC to givé the desired product as a foam after
lyophilization. CygHyoN30, (MW = 423.52); mass spectroscopy
(MH') = 424. )

The compounds listed below were prepared #rom the
corresponding methyl esters. , '

25 ' !

o) ) '
' , R
HOJ%}<O N—Jr_ ,
: ' IN)Eto ' j
. H



N >~~0 ao" To a solution of the 4-(2,4-di met hoxybenzyl) 10 triazolinone
derivative from Conmpound 2(7) (9.0, 21.3 nmol) in D14F (2510M4py 20858 added
3, 4-di th | benzyl brom de (4.62 g, 25 mmol) and powdered potassi um
carbona&é”%f@l- , and the resultin ghglxture stirred at POTSUSNMI42928nper ature
for 24 hours. The reaction m xture s diluted with water (100M.) 15 and
extracted with ethyl acetate (3 x 75 nL) . The conbined 10 May 2005 WO

02/ 385, 53 PCT/ USO /42928 98 organic extracts were concentrated to an oi
Alternatively the product could be further purlfled by flash

chr omat pgrap hadl ent —etutTom; 4 -ethyt—acetatehexgres—to0-4-1 et hyl
acetate hexa%§§¥@?%pglve t he desi{ga product as $ %ﬁ YRR TR Iy Vi 1)
588. Sltep Blﬁﬂﬂeparat on of: 0O ON- N-H 10 A solutlon of the Stgp A

pr oduct (9 5 dp '20/ \At\ hwrir nr]pn brom de inlacetjc acid (50 mL was
stirred| at am‘o?)ent terrperat‘hr% ngryiehemiks. The reacti d2m xture was
treatedfwth ice (100 [g) and the m xture extracted with ethyl acetpte (2 X
100 nL) The conbined ethyl- acetate 15 extractg were washed wi th water,
brine, [dried %t condentrategptenmymidnyllhe oi| was di ggel ved in et hanol

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



(200 nL), treated with 2 nL of concentrated H2SO4, and the resulting
solution was stirred at anbi,ent tenperature for 18 | . houtMay 2005
Concentration to renove nmethanol gave a residue which 20 was dissolved in
met hy| Bi€0238598ri de (200 nlL) and washed with water (2 x Pro@ussiyzoesl | owed by
sat urat ed agueous NaHC03. The corf§i ned organic extracts were dried
(Na2SO™4), .concentrated, and purified by flash chroratography (Si02,

Et 6Ac/ Heanes) to give the desired product as a solid.. Ms: mMmZ (M + 1) 25
438. Step,C Preparation of: 10 May 2005 WD 02/38553 PCTI USO /42928 99 HO

NN O . ' he Step, B product (150.nd)_in nethano (3 m)

b aaobaEhi B2 08, Sl Mo SR PLANST o 1801 )l RelRL RADENY

t enper ther préducd bould.bd heur€lest i phritxéarey evasantrated, diluted with
, water (5 nL) was added, and the m xture was °

nethylgﬁe chl] ori de (25 q%%

aci di f FRECMRrERITRBR e T3t P Heal e bl oy - 194 ehbvl agertakerBexapgrat ed, and

t he agueows: | ayey] WasSe i 5 h 0 |Ld The
conbi ned or anicﬁéxtré%%%ésﬁéégéé%égt%N%g%%n éaﬁggggﬁée fgéﬁég,QFO gi ve *
thé dedre#lpr Mecimés €M'sel ild. = E88.mz (M + 1) 424 :

Step B: Preparation of:

10 A solution of the Step A product (9.5 gm)'ih 33% {(wt)
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
_héurs. Concentration to remove methanol gave a residue which

20 = was dissolved in methylene chloride (200 mI) 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:



Example 11 15 Compound 11 0 OH -I- -- -0 H Step A Preparation of: 20 O

0 0 H 10 May 2005 NVO 02/38S53 PCT/USO /42928 100 To t he HtMpyRQQfr azi de
producgvé)@ _anpl e 2, Step C (5-4079 g, 16.07 mmol) in ethyl acetate (15
m) wadQ¥EEFp- methyl henzal dehyde (1.90 ni, 1.936 gPCTE!SPVHedol) via
syringe. The resulting solution wa¥ stirred at room5 tenperature and
hexanes (30 nL) was added. Precipitate began to 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, 92.19@ as a white solid. Anal. Calcd. for 10 C26H34N204: C

71.21; H 7.81; N, 6.39, Found: C, 70.90; H, 9; N, 6.45. Step B:
Preparation of: O
N—N

/
H

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 product as a solid.

MS: m/z (M' + 1) = 424.

Example 11
15 | ‘ - Compound 11

\T:::l\»/'\»/j[j

Step A: Preparation of:

T
RoSYSNe]



000H 15 To the product of Step A (4. 0 g, 9.12-mmol) in THF (40 nl)
was added pl atinum oxide (0.2012 g) and the resulting sIurV&Mﬁyéﬂgﬁenated

at roomvbempssature and 40 psi for 3 h. 20 The solutlonP&@ﬁBBhiﬁﬁged and an
addi tional cl~arge of platinum oxiige (0.303 g) was added, and the

resulting slurry was hydrogenated at roomtenperature and 40 psi for 16 h.
The slurry was filtered and concentrated in va cuo at 60 'C to afford the
desired acyl hydrazide (3.88 g, 96.6% as.a 25 Viscbuer | - C26H36N204 (MW
440.56); Ms. mz (Mt + L) 441. Step C. Preparation,of: 10 May 2005 WO
02/ 38553 PCTIdJSOhe 42098 RPdrafide’ Profucd BE-Exdapidl H, YStQp Acyl hydrazide

[1om SLep R, o laT ol u*IlhL Alcehell 08200 i a0 S o 0.8
mol , 1.Metdhyd Wenzaldehyde (1.90 mL, 1.936 g, 16.11 mmol) via '
syringe. The resulting solution was stirred at room
5 temperature and hexanes (30 mL) was added. Precipitate
began to form and the resulting slurry was stirred for 16 h,
then cooled to 0 °C and filtered. The filter:cake was
rinsed with cold hexanes and air dried to afford the desired
imine (6.49 g, 92.1%) as a white sqlid. Anal. Calcd. for
10 CaeHasN204: C, 71.21; H, 7.81; N, 6.39. Found: C, 70.90; H,
7.79; N, 6.45.

Step B: Preparation of: . ' '

SO0 ;

To the product of Step & (4.0 g, 9.12 mmol) in THF (40
mL) was added platinum oxide (0.2012 g) and the resulting

15

slurry hydrogenated at room temperature and 40 psi for 3 h.
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 0il. CpeHigNzQg (MW = 440.58); MS: m/z (M' + 1) =
441. o : '

Step C: Preparation of:



was added rapidly. The reaction was stirred for 45 mn, then cooled to O
OC and stirred for 30 mn. Colorless crystalline solid wasiGcdbyeedzed by
filtration and dried to provide product acyl sem carbazide (253.7 g, 81%
C27TH37TNSE3BT3( MV 483.60) ; MB: mz (M + 1) 484. St ePCHUSEVES ati on of
>r| OH 15 Acyl seni carbazi de produd® from Step C (25.0 g, 0.0517 nmol, 1.0
equi v), toluene (250 nL) and net hanesul fonic acid (1.68 ni, 0.0258 nol,
0.5 equiv) were conbined and the resulting solution was heated at refl ux
wi th azeotropic 20 renoval of water for 4 hrs. The reaction was
concentrated in vacuo an residue partitioned between CH2C12 (250 i)
and water (50 nL) - The | were separated and the organic phase was
washed with 1IN HCL (3 ),~dried (Na2gHA filtered and the filter
cake washed with CH 2C12 (3 25 X 30 nl) jltrate was concentrated to
a white foany film diss [ ) and washed with 1 N HC1
(4 X 100 nL, then 5 X 200 SH),,and concentrated to a white
foam Crude product was di "W 02/ 38553 PCT/ USOI / 42928
JO2 in warmethyl acetate (75 nL) and Seedgd with authentic product. The
resulting slurry was allowed to stand at rt for I h, then refrigerated
overnight. Colorless crystals were collected by filtration, washed with a

m ni mal anomrey15hotiraalidectbyh seepate (289 ¢f i ®@ded qualf f of deglesiy ed
tr'azogﬂaeisopropanol (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.

driedji( NaZ

Step D: Preparation of:

A

H
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 IN HC1 (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



(12.5 g, 59% . C23H27N304 (NW = 409.48) Ms: m,z W+ 1) 410. 10 Exanple
12 Conpound 12(1) Step A: Preparation of: 0 0 NN N I Mayaess To a
sol ut i\gg Og}f ;tq?e 4- (2, 4-di met hoxybenzyl)- triazolinone derivative from
Compound 265(9.0, 21.3 nmol ) in,OVF (25 ), was addBHHSHRERR benzyl
brom de (4.62 g, 25 20 nunol) anlf powder ed pot assi um carbonate (10 g), and
the resulting mxture stirred at anbient tenperature for 24 hours. The
reaction mixture was diluted with water (100 nmL.) and extracted with ethyl
acetate (3x75 nlL). The conbined organic extracts were concentrated t~o an

oil. "Alt td p t., coul d be furt.her purified by flash
chr omat og‘f%a%ﬁyé%g{%cﬁ?%n%g% u‘]t”}i):glr%@nl:a%“%tsf'ﬁdea%e 1&%:%3%%%1(: to 4:1 ethyl
acet atRE PréGines) T 1Sk tine dolsined wroduictowsl tam sidnd M mdz (M- + 1) =

588. bty 200hedQ i 38R LHHIAGHR28 0113 R ER-B)s A /Paration of:

0 AAO 0O N- . }
were cgilected byrfiltration, washed with a minimal amount

5 of cold ethyl acetate and dried to afford desired triazolone
(12.5 g, 59%). CyHp/N304 (MW = 409.48); MS: m/z (M' + 1) =
410. o :

10 Example 12

Compound 12 (1)

Step A: Preparation of: : !
o .
0)$< N"': N .
: ! ,Lﬁo
; N
*\O:I:::LYY/

To a solution of the 4- (2, 4~dimethoxybenzyl})-

-15

triazolinone derivative from Compound 2(7) (9.0, 21.3 mmol)
in DMF (25 mL), was added 4-methylbenzyl bromide (£.62 g, 25
20 nmwl) and powdered potassium carbonéte (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 give the desired prodﬁct as
an oil. MS: m/z (M" + 1) = 588. :



| >0 N H A mxture of 4-(2,4-dinethox-ylbenzyl)triaZoiinone derivati ve,
fromStep A (12.6 gm 21.9 mol) and HBr 5 solution (50 nl10B39200% in

gl aci aly ise; acid) was stirred at roomtenp. for 24 h. Crushed ice (50
gm was ggggedd%to the reaction mixtye and diluted withPAaEP{RE0 ni).
-The aqueous |ayer was extracted wth ethyl acetate (400 nL). Wash ethyl
acetate layer with water (2 x 250 nL), brine (100 10 nlL), and dry over
Na. 2SO4. The' ethyl acetate |layer was concentrated to dryness on a rotary
evaporator to give an oily residue. The residue was taken up in nethanol

(300 rbtep Bo t hikxegainsttiom was: added conc. Sulfuric acid (5 nm) wth
stirring. The reaction m xture was stirred at room 15 tenperature for 18 h.
Met hanol was renoved to a sma volunme (25 m-) and the reidue was diluted
with ethyl acetate (200 mL)y Weished wit r (2 x 200 m.), saturated

NaHC03 solution (2 x 100 mi9; ine QO “and dried over Na2SO4- The
ethyl acetate |ayer was conce t ip Byness to give 20 a residue which
was purified on a flash silica columm t gi ve the product as an oily

residue. Ms: mlz (Mrl) 424, Step C. -Preparation of: 0 >A0O N >--0 25 10
May 2005 WO B2K885830f 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 ceolumn to

give the product as an olly residue. MS: m/z (M+1) 424.

Step C: . Preparation of:

és . . - - ‘ “T)



PCT/USO /42928 IN To a solution of the Step B product (50 ng, 0.12 nmol) ,
in DMF (1 nmL) was added isopropylnethyliodide followed by #hipg20058 (250 |
My, POWRES The reaction m xture was stirred at 40-4 for 18 h. The :
reaction n%%g%st}re was 5 diluted with water -(10 nL) and P&S‘f‘r' WEEwi th et hyl
acetate (3 x 15 nL) Conbined organic |ayer was concentrated to drynes on
a rotary evaporator and then under high vacuumfor 2 h. The crude was
chromat ogr aphed on a prepacked silica columm using Bi otage Quad3 parall el
chromat ographi c system 10 eluting with ethyl acetate -hexane m xture (30-40 .
%v/iv) to Gove shiurieductf aheamten B HIGE MY oY,z oMbl Jutd8G The '
conpounds leqﬁ(mere repared hy al k~lation of the Step B product, using
the appPoBftate Z¥Ryi Pfeed deproRy et hydgiadide foddowgdNby-0 15 Al kyl

hal i deaffydirSus- M(250( MY,) polrde@den 2- Mtfay Lionane, L2y ;2480
2- bronoet hyl net hyl et wr E—ONEtehoxglet hyl 482a 2- Brorrh%gt%%;%fa l(5,\"1f3%yl et her
2- Et hoR§e¥rhgr 86640145 SGobar ah8 2honeTReCkeobat ybndfdxdube wambutyl benzoate

4- Ry dr gXYQUEM! w28 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




2- bronvet hyl acetate 2-Hydroxyethyl 468 10 May 2005 WD 02/Mi 3
PCT/USO /42928 105 2 - (N, N- 523 Diethyl)ethyl 1-brono-3iBMay 2005

3, 3-D g\l fydszsy 522 di net hyl but an- 2- one oxobut yl Bror’rpglla;U f&?% opr-opane
Cycl opropyl nethyl 478 1- 593 Morphgl i nocar bonyl - 2- |seprop yl  Met hyl
bronopropanoate 2- 510 net hoxycarbonylethy 1 3-(2-tetrahydro- 566
pyranyl oxy) prop-1- yl 1-brono-3-hydroxypropane 3-Hydrox-ypropyl 482 Methyl
bronpacetate 2- 496 nethoxycarbonyl neth Yl |sopropyliodide |sopropyl 466
met hoxyethoxyethyl 526 _3: Met haxy-2- 512 hydrox-ypropyl

2- chl orlonet hyl pyri di en 2- Pyri dyl metlhyl 5152- @4.d#t or onet hyl B23i din

4-Pyridyl met hyl 515 Benzyl brom de Ben%¥leégﬁﬁ)ethy1

D

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



2,2,2-trifluroethyl 3,3, 3 trifluropropyl 4,4,4-triflurobutyl 10 May 2005
WO 02/ 38553 PCT/USO /42928 106 Step D: Preparation of: 0 #WAGH,2005' NN
>~0 To Lution of the Step C product (15 ng,) in MeQH (I nlL) was added
2N I\lag—P?Eﬁr%i’{) and the mixture wgs stirred at 5 anbi BQI/UPM3 & 8at ure for
16 hrs. The reaction. nmixture was concentrated, diluted with 15 nL water,
and ac idified to pH -2 with concentrated HCl and extracted with
nmet hyl ene’ chloride (3 x 10 mL). The conbined organic |ayers were dried
(Na2SO4) and concentrated to give the pr oduct as an 10 oil. Ms: mz (M)
466. HEiexdhpoundspdxd tovennes®: prepared fromthe correspondi ng net hyl
esters. 0 I-YAOH 0 >~0O N %9 May 2005

T o |
<

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 {NazS0O4) and concentrated to give the prbduct as an
10 oil. MS: m/z (M+l) 466.

The compounds below were prepared from the

corresponding methyl esters. ; X

' 0]
OH _{ }—
o -N
N

N
R




WD 02/ 38. 553 PCT/USQO /42928 107 Exanple R Ms:mz Nunmber (M) ---Y2 (2)
2- Met hoxyet hyl 468 -Y2-(3) - ---------- 2 Et hwaet hyl - - 48210 Mayr20¢y -

2- Oxobw @ b2/4365 - - T2 - (5) 4-H-ydroxybutyl 48-2 12(6) 2- b4 yl 454
~-Y2 (7 -) 2-(N,N-Diethyl)ethyl 509p12(8) 3, 3-Di met hyl - F&déﬁﬁﬁ¥3%”

12(9) Cycl opropyl met hyT- 464 12(10) 1-Morpholinocarbonyl-2- 579

nmet hyl propyl 12(11) 2-Carboxyethyl 482 12(12) THPether 552 12(13)

3- Hydr oxypropyl 468 --i-2(14) Carboxynethyl 468 12(15) |sopropyl 452
r net hoxyethyl oxyet ’1V| 512 10 _May 2005 WD 02/38553 108 PCT/ USO / 42928
12(17) |3 Eméﬁﬁéﬁy 2 -hycl rox-~~propyl 498 12(18) 2-Pyridgtmnetihy] 501
1:2 (1§ dafgidyl met hyl 501 12(20) Benzyl 500 12(21)
2,2,2-tlri f uorolIeth | 492 ---i-2 -(22) 3,3,3-trifl uoropropJIMﬂiOG
12(2) 2~-Methoxyethyl 468
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




4,4, 4-trifluorobutyl 520 Exanple 13 Conpound 13 0 0- >ACH . oc/, O N
>--0O Step A Preparation of 0 HOcc) NN O H NH 10 May Zi008ay #@D2/ 38553
PCTI U 109 To a solution of hydrazide, specifically the 3-

met ho%ﬂgéy §corrpound of Exanple, ., Step B (250 ny, %5’”%‘{6 9)28| n
anhydrous THF (5 nlL) was added n-hexylisocyanate 5 (202 ng, 1.59 mmol). The
reaction mxture was stirred at roomtenp for 18 h. Methanol (1 nL) was
added to the reaction mxture and it was stirred for an additional 30

nun. The solvent was evaporated on a rotary evaporat.or to give the

sem cafbazawe7)yVs:| m z FNKdyhebéd?- 1 0h-olep=<BprBpepar a,t‘l on of 298"
12(18) | 2-pyridy1meth§1 ' 501
12 (19) 4-Pyridylmethyl , 501
12(20) Benzyl | 500
12(21) 2,2, 2-trifluoroethyl - 292
12(22) 3,3,3~trifluoropropyl 506
12(23) 1,4, 1-trifluorobotyl | 520

Example 13 I

Compound 13

—

0

SPbon C
O\CKAA ;?
s

Step A: Preparation of

O

Z
O

mY

N

I




water (0.5 nl) was added KOH (500 ng). The reacion m xture §pgapegssd at
reflux with stirring for 48 h. The reaction mxture was cooleg to room

tenp amdb exsssntrated on a rotary evaporator to a smaldcyvedeymeak> nL). The
reaction mxture was diluted withoewater (30 nL) and acidified with 5N 20
HU (pH 2-3) and extracted with ethyl acetate (2 x 35 nL). The conbi ned
organic layers were dried over Na2SO4 and concentrated on a rotary
evaporator to give product as a colorless oily residue. Ms: mz (Mtl) 424,
25 Step C Preparation of 10 May 2005 WO 02/38553 PCT/USO /42928 110 0- O
NN 0" ~001-~'N) To a Solution of the Step B p~oduct (300 ng, 0.71 mmol)

in anhydr ougoDiFsb5uRlbh wsx@ags@ia@r,tgg@wfi@aqq?i $fre BUtyrate (1 gm
4.48 mol ) foll owed by powdered anhydrous 5 K2CO3 (20 mml ) The reaction

m xt ur 8ekAe*pehearlacopponrd aft Fxemblei Ag BoEr6® K25Dhegrefci%on m xt ur e
1S e o LB St e BBT AL AE R R b SLtLe (2% <0
5 {202 mg, 1.59 mmol). 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 solution of the Step A product, in methanol (20
15 ml) and water (0.5 mL) was added XOH (500 mg). The reacion

mixture was heated at reflux with stirring for 48 h. The
reaction mixtufe was cooled to foom 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

HONNN To a solution of the Step A product, in nethanol (20 15 nl) 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 w1h M¢m@$hyl
acet at avtnexsgzgs m xture giving the product as a colorle

(M+l) 5--66 Step Di Preparation of ¢ O -0(,, HO NN §%T@kkyék§%e Step C
product (225 ng) was treated with a 50:50 m xture of TPA and

di chl oronethane (10 nL) . The react ! ion was stirred at roomtenperature
for 2 h'. The solvent was renoved on a rotary evaporator and the |
resi due' was dried 20 under high vacuumto give the product as a colorless

oil. NS mz (M) 510. 10 May 2005 WD 02138333 PCT/ USO /42928 Exanple 14
Compound 14(1) 5 0 >-A§tk "1 NNN)=O N tep A- Preparation of

o N
Jhﬁ=0

_ To a solution of the Step B pfoduct {300°'mg, 0.71 mmol)
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 acetate 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.



N NYO HNHTo a solution of 4-(4-hydroxyphenyl)butyryl hydrazine (200
my, 1.03 mml) in THF (5 nlL) was added benzylisocyanate (20®May2085 5
nmol ) . ction mxture was stirred at 15 roomte re.for 48 h
thhano?E?%Bﬁﬁﬁ was added to the rgaction mxture andngﬁﬁﬂ&%H&Fgﬁ and
additional 30 mnutes. Solvent was renoved on rotary evaporator to give
the product as a white solid. Ms: nmfz (Mtl) 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 seirlicarbazate (315 ng) in nethanol (20 m.) was added solid KOH (I
gm. ~zThe reaction was heated at reflux with stirring for 20 h. The
reaction mxture was concentrated to_snmall volune (5 nL), acidified 5 with
5N HCL to pH 3. It was then extrZPERiG LA ethyl acetate (2 x 30 nl).

Ethyl acetate |ayer was dried (Nags@Ah' 143 ﬁﬁconcentrated to dryness to
give the product as gummy solid. M5 niz ? ) 310 10 Step C. Preparation
of 0O >Ao-~ H O ~~N-N N ~=0 To a solution of the Step B benzyl
trigzolinone (270

>OH?‘0H | I
o

10 Step A: ‘Preparation of

: N$Lf0

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
Oﬁ



ng) in DM (7.5 nm.) was added tert-butyl isobutyrate (1.1 g) followed by
solid powdered anhydrous K2C63 (500 ng). The 15 reaction m X Mey¥ 2088 heat ed

at 50 Ll stirring for 3 days. The reaction m xt ur s dililted with
Q&%@%ﬁ gTﬁ%§

w~Lt er ) and extracted mﬁtqlfthyl acetate (2,x X ?”Eﬁfhyl

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: niz (M)
452 Step D: Preparation of O 0 N)-o 10 May 2005 WD 02/ 38553

PCT/ USQ / 429282 b3ufaon 86l thtontep hheemhenrbabaneyltnigzabingne (30 ny)
in anh%%rgus IHFﬁél m_) was added 1-iodoproapane fol.lowed by 1M nethanolic
KOH solGERaRoE (#0) MlReWEsi BAAPRAI EPALAYKOE: i(r 8@} at 'FBEnTeaRpiber 24 h. The

reacti gasWas nahea 0. p¢ ard..18,hy, Th e i i Xture was
(ot eqasnatanap S%gﬂg%)@ggﬁ %§§¥%%%gd@aft?OePﬁyL%Q%e?%%gg?gg; 20 M).

Et hyl Béstare wagecomgsntrabed(Na28@4)lamdlumenddniLat edct.didigdess to give
a resi e sidue S rified on flash silica colu eluting with
40°oetﬁgﬁhlgha%é?ak8--ﬁgsanef 'V?ﬁrgh?% ﬁfgﬁaFggdebﬁﬁcFFﬂE%B: mz (MH) =
494. 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 ' .




O O0;~=0 Step E: Preparation of 0 >A0CHrj N)=0 1 1 5 The Step D
tert-butyl ester, descibed (16 ng) was treated with a 50% %4 May2e0dof

acetic acid and dichloronethane (2 nL) for 2 h with stirring. .The

triflu
solven8L8ﬁé§&P%aned on a rotary evaporator and the resPdli@sdr#mes under

hi gh vacuumto give the product as?®n oil. Ms: mz (M) 438 The conpounds
bel ow were synt hesi zed by al kyl ating benzyltriazolinone, using appropriate

brom des to give the corresponding products. 10 May 2005 WD (12/38553
PCT/USO /42928 114 R MS: Mz Nunber (M) 14(2) H 14(3) Benzyl

--T4-(4)- 4-terd -t RSNZYE cife BEID! € B SPIPOUNS 1D e 0(901d,,
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.



Fs 11~-NNN FYo HF N-0 To a solution of the conpound described in
Exanple 4, 10 conpound 4(19) (120 ng, 0.25 mol), trifl uordndahais

sul f onagivdess37 ngy, 0.25 mmol ), and 4- d|nethylanlnopyrpgwnggnbgﬁ nmy, 0.25
mmol ) in nethylene chloride (2 nl);zat anbient tenperature was added

N, N-di i sopropyl et hyl am ne (65 ng, 0.~O nmmol) and

1-[ 3- (di met hyl am no) propyl | - 3-et hyl carbo-di i m de 15 hydrochloride (77 ng,
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 acetate and IN hydrochloric acid. The organic |ayer was washed wth
wat er, brine, dried (Na2SOL1) and concentrated to an oil 20 which was

puri-fied by flash chronmat ography (gradient 10 May 2005 WO 02/38',)53 1 I-S |

PCT/ USO|/4I@:2:81p1@ ution, 1:4 etRyl acetate: fexanesuAz [100% et hyl acet ate)
to givelth g}%gm red product as a white solijd. C29H3-1NAO5SF3 (MW =
610. 70) ; tfroscopy (M+) = 611. The fdPM*di ngd compounds were al so
prepar ed [UT Hlaizhng |5 The approgriate sulforfamde—(tTsted in the table) by
the progedure of Conpound 15(1). 0 O RIs~ |0~ NN I}, I I 1-1K N

14 (3) Benzyl

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_ried (Na;804) and concentrated t:o an oil

20 which was purified by flash chromatography (gradient



Exanpl e RSO2NH2 R (MH)+ Nunber --T5 -(2) benzanesul fonam de- phenyl 619
15(3) cc- benzyl 633 toluenesul fonan de 15(4) 4- 4-net hoxythitlayl20849

met hoxyhepzgaesul fo, nami de 15(5) napht hal ene-2- P-na | . ¢

sul fo'narrig% ‘1%(56) Met hanesul f onam gg Met hyl 557  15(7) W%trﬂ.?'sgﬁgzg%f ophene- 2-
5-brono-2- 704 sulfonam de thienyl -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 f on b enzot hi azol yl

am de 5 Exanple 16 Conpound 16 0 HOL~-O N-NO N
elution, 1:4 ethyl acetate:hexanes to 100% ethyl acetate) to

give the desired product as a white soiid.
C2oH37MN4OsSF3 (MW = 610.70); mass spectroscopy (MH') = 611.
The following compounds were also prepared utilizing
5 the appropriate sulfonamide (listed in the table) by the

procedure of Compound 15(1).

o CE
R” ‘N’H>K<O ' N—N
H
{
’(\%

O=w=

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
' chlorobenzenesulfon

amide




Step A Preparatlon of nethyl 4-(4-nmethoxypheny 1|)- butyrate 10 0 To a

sol ution of 4-(4-nethoxyphenyl)-butyric acid (25.1 g, 0.129 %ﬂ?szHS

met hangb o2A8R3mL), was added sul furic aci.d (concentrapegusdy/ond) dropw se
and it was stirred at room 15 tengpgerature 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 sodi um

bi carbonat e aqueous sol ution (200 nL). iThe organic. phase was separat ed,
washed ('2 ¥ 200 nri\ then. =20 dried over |\|27an and _filtered.

Evapbrati 6R (87 sdl vent 6yavROx TR tit1 dd compoeees?an o] | (726 8 ¢, 99% .
) 2009. SpaL gf 32/38553
/42928 1 Sﬁgﬂzgﬁ?ﬁ%xtur%ﬁ%)éh' %%n%%%ggggﬁﬁgkypﬁenyl)-butyrate
(10.4 g, 0.0500{nmol) fromSiep A and hydra2|ne hydrate {25.0 g, 5 0. 500
nmol ) i fr—rethanret—{250—+r)—was-heated—dnrder—reflux—for —8hr-hour—It was
then cool ed down to roomtenperature and stirred overnight. The solvent °
was evaporated and the residue was partitioned between ethyl acetate (200
m.) and water (200 nlL). The organic | ayer was washed with brine (3 10 x
200 nL) , dried over Na2SO4, filtered and. concentrated to dryness to give
the titled conpound as a white crystal (8.79 g, 85%. Mass (MH) = 209. 15
Step C. Preparation of i '
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
g; 0.129 mol) in methanol (130 mL), was added sulfuric acid

10

(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




110 0 N. NY O To a solution of the Step B product (8.76 g, 0.0421 nol)

in THF (200 nL), was added-n-propyl isocyanate (Aldrich, 413#¥ayi2009. 0463
nol) dropwi se and the m xture was 20 stirred at roomtenperature for an
hour . 818533 on of sol vent gave the titled conmpound HRETASOBHRRGNI t e
powder (12.4 g, 100% . Mass (MH)E 294, Step D Preparation of NO 25 10
May 2005 WO 02/38553 PCT[USO /42928 118 To a solution of the Step C
product (12-4, g, 0.0421 nol) in nethanol (200 nmL), was added potassium
hydroxide in one portion (35.4 g, 0.632 nol). The reacti o~ m xture was
heated at 70 'C for 36 hours. It was then concentrated on a 5 rota-vapor,
the residue was then partitioned h~etween nethylene chloride (150 M.) and
water (150 nmL), it was broug? pH = 74by concentrated HCl before the
two | ayers was separated. The ¢ous | ayer s extracted with nore

met hyl ene chloride (150 nmL). Th b1 med fﬁ%ﬁic | ayers 10 was dried over
Na2SO4 and filtered. Evaporation of solvent gave the titled conpound as a
of f-white s& maxtpre. pfgmebhyd. 4-Ndsmethpryrbenyd) ~BusyrEtePidfadat i on of

15 g, 0.0500 mol) from Step A and hydrazine hydrate (25.0 g,

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



NNr-0- AQcra ' ~~r N>0OTo a solution of the Step D product (5.51, g,
0.0200 nol) in DMF (100 nmL), was added (Xx-b.--~onp-p-xylenelq@Magaoes 20

0. 044Qyo9kdseyved by potassi um carbonate povvder 13.8 9, pcdkffoml ) It was
heated to 70 ' C under nitrogen ovggpi ght.. The reaction PRSP e Was
partitioned between ethyl acetate (200 m_) and water (200 nL), the.
aqueous | ayer was extracted with ethyl acete (200 nL) one nore time. The
25 organi ¢ phase was conbi ned, washed with brine (4 x 200 nlL), then dried
over Na2.S04 and filtered. Evaporation of solvent gave a crude product,
whi ch was (i i issd wnien 59§ i tde getep C qotodmcel (12 ng o t 6. 92501 et hyl

acet ate 4i)n she Q y 2005 02/ 38153 PCIT/ USQ [ 42928 119 the
t|tIe3‘€Dco)npglun learnco oi/foe(ignléwf S@d%\% f; CA_ %Fﬂ é . 5 Step
F: Pre:pmgmm(mf (3@4 & N-IN 63\2 xﬂ@l)To ams@lﬁéa@@l@ﬁ ﬁlhﬂtﬂ@més product
(6- 55}%?0 0173 i_n DCM O n) at .0 *C, was added dropw se the

sol uti téﬁdééri 4 93‘:%1360 f@ mL YL warﬁet%ﬁneﬁ@nﬂﬁr&maé@ @5an). The

resict iXtaldsdor, e el dde AUk SthdL %E‘Q{t%ed 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—bl;'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 (2(30._mL), the:aqueous la_;.rer
. was extracted with ethyl acete (200 mL) one more time. The
25 organic phase was combined, washed with brine (4 x 200 mL},
' t_he;1 dried over Na»50; and filtered. Evaporatilon of solvent
gave a crude product, which was purified on a silica gel

column eluting with 20-60% ethyl acetate in he:igane to give



|

hour. It was then quenched by 1:1 MeOH/ DCM (20 nmL), stirred 15 for another
hour at 0 OC, then roomtenperature overnight. The reactiotD Max00& was

washedwé bi3gaed er (3 x 100 mL), and the organic Iayer'$%§&ﬁﬁﬁarated, dried
over Na2SO4, filtered and concentrgjed to an yellow oil, PEtPodhs

purified by chromatography on a silica gel colum eluting with 20-60% 20
ethyl acetate in hexane to give the titled conpound as a white solid (2.39
g, 39%. Alternatively, the titled - conpound can al so be made at -78 OC
instead of O *C on'the same scale, white solid (4.89g, 78% . Mass (NH+)
366. 16PPafFirdes! amuOABE5a S FTT USEh/ 429286180 oSt 8px5. Pmeparation of O
0 J('lq +N Q BERF Step F product (0-100 9, 0.000274 nol) was dissolved in
DnF (1-0 nlk), fo 1t was added nmethyl 5 bronobacetate (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 reaction mxture was diluted with ethyl acetate (2
m.), washed with water (2 n¥), the separated organic |ayer was pass

t hrough a chem el ut 1005 tube, and 10 the tube was washed with nore ethyl
acetate (50 nL). Evaporation of solvent gave the neth~Yl ester as an oil,
whi ch W&eppri f i @deparBitdtageQuad3 . (silica gel, 20-60% ethylacetate in
hexane). Mass (M) 438.

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,



15 Step H Preparation of 0 HOK 10 1QZZ ~NNN N The nethyl ester -
obtained fromStep Gwas treated with 1:1 MeOH 5. ON NaOH (® Mry 2895 r oom

t enpemvad ui/sgsever ni ght, and then concentrated. The res]}g ’#’%"5% i due was
diluted with 20. water (2 nL), copphed down to o OC acidi d . pH =2
by adding concentrated HCl dropw se. The aqueous. suspension was | oaded on
a Chemelut 1005 tube, eluted with DCM (50 nl). Evaporation of nethylene
chloride gave the titled conpound as an oil (0.103 g, 89-06). Mass (MH)
424, ég)ay 200 WO 02/.38553 PCT/ USO /42928 121 The conpounds |isted

bel osz\%e 2 Gir eparcstr® ff to the procedure outlined above by using the
appropriate nethyl or ethyl (x-substituted-a-brono. ester in Step G O NN
RI N~- 0 5 Exanple ROR2 M5 (mz) Nunber ie-thyl -H 438 16(3).

Ethyl H 452 16(4) Is/o(g)ﬂhp)/@ H.466 16(3)—N R\ 460 16(6) (CH2) 3- 464
fN)=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

X o | B
" O\/\/I\SFO

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 dijuted 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.




16(7) Cyc 1 oh e3~;71- -H 506 16(8) Phenyl H500 16 (.9 Hy To-:;~~e-thyl
-H-468 16 C1-0O H 442 16(11) n-Butyl 10 May 2005 wu 02/ 3858By 2005
PCT/USQ [ 42928 122 n-Pentyl H 494 16(13) 4-fluoro phenyl H 518 Exanple
17 ConPQ##235? 0 0 F S NN F>ro"~NH F 0 To a sol uti ecTadsetmm2gom pound
described in Exanple 16, "clarifyl2lpl ease-(45 ng, 0.10 mmol ),
trifluoronethanesul fonam de (15 ng, 0.10 nmol), and 4- 10
di met hyl am nopyridine (12 ng, 0.10 mol) in nmethylene chloride (I nlL) at
anbi ent tenperature was added N, N diisopropyl et hylam ne (26 ng, 0.20 mol)
and 1-[3- (44 1. AQ) PE | .3vet hyl carbodiiiniLde hydrochl oride (31
ng, 0. 16 nﬁ%??&ggb?g%agtgégPﬁg ?%%854% %%rgfePﬁge?e38F¥5ﬂlﬁ% HPxture was
concenthat pdo¢advaeuout digedeanovesbduasihiyCcbhe Wasppapt ikt @nedehel ween

ethyl acetate and IN hydrochloric
or ethyl G-substituted-d-bromo ester in Step G.

.
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




acid. The 6rganic | ayer was washed with water, brine, dried (Na2S04) and
concentrated to an oil which was purified by flash chronat ogmapl2p0os
(gradiﬁg}%%%ution, 1: 4 ethyl ,20 acetate:hexanes to-100% et hyl acetate) to

give t ?¥ed product as a mhié; solid. C25H29F3N4AGBZ/YSMNAEBE. 50) mass
spectroscopy (WMH ) 555. 10 May 2008* WD 021385i 3 PCT/ USO1/ 42928 123
Exanple 18 Conmpound 18 0 O If ojj~Il O HNN N 5 The title conpound

was prepared utilizing the Exanple 16 product and
'4- met hoxybenzenesul f onani de according to the procedure described in

Exanpl ¢ 17. C3: LH36NAQ6S (MNV592.72)  NESS Spectrgscopy (M= 593. 10
Exampl 12 _Conpound 19 0.0 11 - S _[f{NT-0_0 H :
16(12) n-Pentyl H 494
16(13) 4-fluoroc phenyl H 518 '
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. '



~ -1-<-- NN N ~1-0 The title conpound was prepared utilizing the conpound
15 described in Exanple 5, Conpound 5 (8), and nethane sulﬂbmayﬁdeﬁ

accor di he procedure described in Exanple S (NMV

528. 68§ﬂ?m%%§? spectroscopy (MH) g 20 Exanple 20 @%ﬁé§

02138553 10 May 2005 PCT/USC1/425 8 124 0 H,N OO-N-NT N ~1-0 To a
cooled (0 'C) solution of the conpound described in Exanple 4, Conpound
4(19) (164 ng, 0.34 nmol) in nethylene 5 chloride (3 nmL.) was added oxal yl
chloride (178 gL, 2.0 mml) followed by N, N-di nethylformam de (1 drop).
After stirring in cold bath foEx@m@%ehdd, the reaction m xture was
stirred at roomtenperature for one h then concen~rated to dryness.
The residue was dissolved in tet?8HVY? fL?an (15 10 nL) and the resulting
sol ution added dropwi se to chilled (0 OC) concentrated ammoni um
hydr oxi de' (30 nL) with vigorous stirring. The m xture was stirred at 0 'C

for one hour, then stlrﬁEd roon1tenperature fo 7Q hours. Concentration
gave a resi due whi ch opsd betmeenet y ate and , 15
sat ur at ed aqueous Yo cbwcarbon The et ace ate | ayer mas washed

with water, brineéod d (Na2sSO™%),
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:j
< 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. Cy9H3eNs0sS (MW = 528.68); mass spectroscopy (MH') = 529

20

Example 20

Combound 20



concentrated to give the desired product as a foam C2sH38N403 (MW =
478-64) mass spectroscopy (MH) 479. 20 Exanple 21 Conpountb-Ray 2005, | O
N-N--woeds3a--) N >--0 25 Step At Preparation of: L0 MY, 2980 NVO

02/ 38i 53 PCTI USO /42928 125 U Toia sol ution of

4- (4- met hox- yphenyl ) -butyric acid (2.13 g, 11 mmol ), cycl opropyl am ne
(1.14 nmL, 16 mol ), HOAt (1.49 5 g, 11 nmol) and DVAP (134 ng, 1 mml) in
70 mL of dry DWF, 3.07 g of EDC (16 mmol) was added in one portion. The
resulting mxture was allowed to stand under N2 for.8 h. Then the m xture
was diluted with 50 nLQof Et20. organic |ay S shed with IN HCL (3 x
20 mL), brine (3 X a(t)\I nd dried ovg?‘@%@?iltered. The organic
sol vent was then refrov N-bs| was. purified by colum .
chromat ography to give the t DA M5 (MH1+) nmfz 234. 15 Step B:
Preparation of: To a solution of the Stegp A product (1.72 g, 7.37 mmol) 20
i'mn 9 nL of dry CH2C12, 2.18 g of trlrretﬁg{ oxonium tetrafluoroborate (14.7
mol ) was added in one portion. The

To a cooled {0 °C) solution of the compound described
in Example 4, Compound 4(19) (164 mg, 0.34 mmol) in methylene
' 5 chloride (3 mL) was added oxalyl chloride (178 pL, 2.0 mmol)
followed by N,N-dimethylformamide (1 drop). After stirring
in cold bath for 0.25 hour, the reactlon mlxture was stirred
at room temperature for one hour, then concentrated 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.

CogH3gN403 {MW = 478.64); mass spectroscopy (MH+) = 479.

20 . Example 21
' Compound 21

25 . Step A: Preparation of:




m xture was allowed to stand at r. t. for 4 h. Organic solvent was then
renoved under vacuum Residue was redissolved in 50 nL of #tR8yaoos washed
with cold sat' ag. 25 K2C03 (3 x 10 nL), brine (3 x 10 nlL). The ether layer
was t MEhO2R8PEd over Na2SO4, filtered and concentrat ed PCTREOI@IMY 2005 WO
02138553 PCT/ USOl / 42928 126 resi di#® was di ssolved in 30 nL of dry tol uene.
To the Solution, 0.79 g of ethylcarbazate was added., The m xture was
heated to reflux for 38 h. organic solvent was then renoved under. vacuum
Resi due was purified by 5 chromatography to give the title conpound. M,
(Mt1') mz 274. Step C Pr?paration of MN N 10 A mxture of the Step B
product (1.53 g, 5.6 nnol), ~4- nethyl benzyl bromde (2.1 g, 11.2 nuftol)

and K2Q03 (7.7 g, 56 nunol ) Y i5 . o0 dr%;DNF was heated at 60 OC for 12

h. The 15 m xture was then di 75 of Et20 and filtered- Organic
| ayer was washed with IN HCL (3 x I5 rrL),ﬁbrine (3 x 15 nmL), dried over
MyS041 filtered and concentrated. Residue was purified by chromatography to
give'the title conmpound. M5 (M+14) niz 377. 20 Step D. Preparation of

To a solution of 4-(4-methoxyphenyl)-butyric acid (2.13

-g, 11 mmol), cyclopropylamine (1.14 mL, 16 mmol), HOAt {(1.49

5 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)

10 and dried over Na;S04, filtexred. The organic solvent was
then removed under vacuum. Residue was purified by column
chfomatogréphy to give the title compound. MS {(M+1%) m/=z
234.

15 Step B: Preparation of:.
l
Ojij\/\./ﬂ‘-;§§
‘ f

To a solution of the Step A product {1.72 g, 7.37 mniol)
20 in 9 mL of dry CH.Cl,, 2.18 g of trimethyl-oxonium
tetrafluoroborate {(14.7 mmol) was added in one portion. The
= mixturelwas allowed to stand at r.t. for 4 h. Organic
solvent was then removed under valcuum. Residue was
| redissolved in 50 mi of Et;0 and washed with cold sat’ aqg.
25 KyCO03 (3 x 10 mL), brine (3 x 10 mL)). The ether layer was
then dried over Na;S0,, filtered and concentrated. The



O ""AONO 25 To a solution of the Step C product (1.01 g, 2.7 nunol) in

50 mL of dry CH2Cl2 at -78 0C, 0. 8 nL of BBr,3 (8-1 muol) tOMEM¢0OHO5 WO
02/ 38|\530P9]',{;Q§C]/42928 127 was added dropw se. The resul “921? sol ution was
warmed up to 0 'Cin 10 nin. and,gmintai'ned at sane tENPIPEFE for 2h.
The m xture was then diluted with 200 nL of Et20 Organlc | ayer was washed
wth H20 (3 x 20 nL) , brine (3 x 20 nmL.) and 5 dried over Na2SO4, filtered.
Organi ¢ solvent was renoved under vacuum Residue was dissolved in 25 nL
of absolute EtOH To the solution, 3.1 nL of 2-brono-ethylbutyrate (21.2
mmol ) TESIPIgy W s ml(‘@dﬂ_ imai0 I@n@bﬂﬁﬁ:yrg:cdmelﬂyﬁofl Td EH3 nol) were

added s heat to 10 70 *C for 12 h. Solid was
fil teregﬂ%]fo ddorg iC soqv q?ﬁe{"saett’ee r VRSB XCIHEE 1 esi due was

then diess dasatkd rto A AlluoffGHARL S . T@g&a@@%ﬂ@fﬁf was Masped with 1IN
HCl (3 x 10 nl), ‘brine (3 x 10 nlL), dried over Na2SO4, filtered and then

concerfSFIRYRS RS 6 G0 - -purfiEsigey ywars Rmfrlcfnmd)@aphy to gl ve the title

coppounonlfR didorly W7 itk W oo RERHALOME pfla ot ads )" O NN 20
274.

Step C: Preparation of

cl) N-N/_:Q-
_ \[::l\//\v/&N>§Q _
10 | 25

A mixture of the Step B product {1.53 g, 5.6 mmol), 4-

r

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
7;5 mixture was t?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.

Re51due was purified by chromatography to give the title

_compound. MS (M+IU 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,Cly at -78 °C, 0. 8 mL of BBr; (8.1 mmol)



To a solution of the Step D product (490 ng, 1.03 nmmol) in 20 nL of EtCH,
1.0 ML of 5N NaOH was added. The 25 resulting solution was HelMagd®00d refl ux
for 30 mn. Oganic -solvent was renoved under vacuum Resi due was

di ssol weg ¢3/8855:30 M. of CH2C1l2 and washed with IN HC ZP(;%"I:]S[(&]H 9f8 bri ne
(2 x 10 nL). Oganic layer was thga dried over Na2SO4 &'E4% and
concentrated. Residue was purified by 10 May 2005 WD 02/ 38553

PCT/ US01/ 42928 128 chronat ography to give the title conpound. M5 (Mtl+)
mz 450. Exanple 22 5 Conpound 22 O=< NNNNO ri O 10 Step A
Preparatlon of 0 -0 A nethanol solution (500 nL) of 3-(4

met hox ytfe iAdast shiopmiiscaci FheArgsiudiing0seFuyiod. 856 maljnedwas toeat ed

with H onge at and stirred 15 roomt ature

over ni S)ﬁ?é %ﬁeﬂgo %%ntgg\/\/as'%%%%%r e n%al{‘%gt‘?‘@%‘?’dﬁﬁuﬁ?lgggdﬁmth CH2C12,
(150 niDhe niibeureesalst ithgn sldlluﬂzleanwwaﬁ epbr act 8¢ Wirbd. sact»ﬁg<

aqueous:sodi um _bi c% onat e X150 n1_ fol |l owed by brine 3 | ~O m.), then
dri ed gx?é’FrNée’afsBﬁ*s Ggowlé%?a ?aﬁdﬁ 0 gpl} hebEhGeh? ¥hal 20k Yeadded net hyl

est®r ageabbahetadSos ol1dd LSS O'drganlc solvent was removed
under vacuum. Residue was dissolved in 25 mL of absolute
EtOH. To the solution, 3.1 mL of 2-bromo-ethylbutyrate
(21.2 mmol), 1.26 g of KyCO3; (9.1 mmol) and 365 mg of MgSO0,
{(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 - 23

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



Cl 1 H1403 (MW = 194-23) mass spectroscopy (M~). 195.1 Step B: Preparaion
of WD 02/385-53 10 May 2005 PCTIUSO /42928 129 0 H-N H 10 WeyRadm
Solution (60 nmL.) of nethyl ester fromStep A (10.6 g, -0.055 nol) was

tr eat 80O W/#835hydr azi ne hydrate (30 g, 0.60 nol) and sPEFUSR/GEHr ni ght. The
sol vent was 5 evaporated and the i#sidue dissolved in ethyl acetate (300
M) . The resulting solution was extracted with H20 (300 nl). The aqueous
extract was back extracted with ethyl acetate (300 nL) then the conbined
organic extracts mere dried over Na2SO4 and concentrated to give a white

sol i d.c1 g 10 tered to
gi ve fhe deS|red acyl hy r?%?@% g§9t1 whi te so éd QM%% %igﬁNEB%!(NMV—

194, 2AStmss 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
m, 0.057 mol) - added dropw sex&wgle 12 M nutes. The m xture was stirred
overni ght 20 during which a thick preC|p|tate formed. The resulting
suSpension was treated with ne€Ceamen@l@@ nl) and stirred approxinately 2
hours. The sol vent was then concentrated to

Pt

10 Step A: Preparation of

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,S50;. Upon evaporatlon of the solvent the
20 de51red methyl ester was obtained as a colorless oil.

C11H340; (MW = 194.23); mass spectroscopy (MH') = 195.1

- Step B: Preparaion of _ ) , '



give the desired acyl sem carbazide as a white solid which was used

wi thout further purification. .25 Step D: Preparation of 10i1Maay2005 WO
02/ 385ivdp PLddsk01/ 42928 130 H N rj The acyl sem car baﬂ:%ﬁ?from Step C
(13.4 g, 0.048 nol) was di ssol ved iogn met hanol (100 ni) PSTPP@SPEE with KoH
(27 g, 0.48 nmol), then heated to é "Cfor' 16 hr and 85 OC for an 5
additional 6 hr. The reaction m xture was coo;led to room tenperature,
poured into H20, then extracted with ethyl acetate (3X500 nL). The

conbi ned organic extracts were dried over Na2SO4 then concentrated to give
the desired N4- propyl triazol Rpone as a slightly yellow solid. 10

Cl4H gN302 (MW = 261.33); nmss $peCc~rossepy (MH) 262.2 Step E
Preparati on of The N4-propytgl azd '\' ogm Step D (1.05 g, 4.0 15 mmol)
was dissolved in DVF (25 i)' ald treat®d #f t h\a- brono- p-xylene (1.17 g,
6.3 mml) and powdered K2CO3 (3.17 g, 0.023 nol) The resulting m xture was
heated to 5@ @etiederl soldrtviiorg tabenoveshigdthy Thesv@actidan gied W e was

cool ed rQom.t rature, poured into aqu(~ous HCL (IN, 75 ) and 20 .
extract(téL s é)t%;ﬁ%eé‘lf’elt a7 Sabed tHe b yadiaz e fardratgas 3fashed with

bri ne, odr iedoowe1)Nag0Lt itheln ARG ed mi® HMfdg,& ude product.

Purgi'fi cation by flash
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*) = 185.1

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



10 May 2005 WD 02/38553 PCTIUSQO /42928 131 chromatography (1:1
hexanes: ethyl acetate) gave the desired N2-p-methylbenzyl {gagebosione as
a sli gl&t,éx %‘&u ow oi l. (222H27N302 (MW = 365-48) ; mass spectroscopy (MH)
366. 1. SYEPER*F: Preparation of N %1 The N2- p- net hyl: be REFIUSOAHEZS] | none
fromStep E (0-95 g, 2.6 rrffnol)’ s dissolved in CH2Cl12 and cooled to O
"Cunder N2. To this solution was added, dropw se, a CH2Cl12 Sol ution 10
(10 mL) of BBr3 (1. O nmL, 10. 6 mml) . After stirring for 2 hr at 0 CC,
the reaction m xture was quenched by the cb~opw se addition of nethanol
[ CH2CI 2. The resulting m xture was poured into H20 and extracted with
addi tional CH2C12 (50 ), e prgani c gxtract was washed with brine,
dried over 15 Na2SO4, then concge ive the desired phenol as a
slightly yellow oil. C21H25N3Q2 ( N45)/ mass spectroscopy (M) = -
352.2. Step G Preparation 10 May 2005 WO 02/38i-53 PCT/USQ /42928 132
0==< N~ 0O The phenol from Step F (0-81 g, 2-3 mml) was dissolved in
et hanol - (absolute, 15 -nm) and treated with ethyl 2- bronoi sobutyrate (1.
nL, 8.2 mollhe powblesent d2€KBz{de 4fgombSsElp-cl (MBDL) g, andabbsRA (1. O

8.3 rrrmla? ...The resgltl nrrglj
wads dissolved in methanol (100 mL), treated with KOH {27 g,

"

2
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 heate-d, to 50 °C under
a drying tube overnight. The reaction mixture was cooled to
room temperature, poured into aqﬁgaous HC1 (1N:, 75 mL) and
_-720 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



m xture was heated to 60 'C under a drying tube overnight. After cool i ng

to roomtenperature, the reaction mxture was filtered thrmighyaogmd of

celitevandztfesfiltrate was concentrated. The resulting idue, nas
dissolved in CH2C12 10 (100 nmL) apg¢} washed with aqueougtﬁ@fqﬁﬁ\,wloo m.)

followed by brine. The organic extract was dried over Na2SO4 t hen
concentrated to give the crude product. Purification by flash

chromat ography (1:1 hexanes:ethyl acetate) gave the desired ethyl ester as
an oil. C2-?H35N304 (MW 465.60) nass 15 spectroscopy (MH) = 466.2. Step
H  PrefhE@iatrerarhy N1 ol chexanes gl Mge005) W-02tB8SE8sired

(i ssol ved T seel 16 it TRy AR T B, YRLIPs P2 0da o, 15

ol ) . CehBx/NeSzl (NMWg= B 65 L4E) nasass | spetht fovesni gt f hemsgoncentrated. The.
resulting residue was diluted with CH2C1l2 (25 nlL) and extracted with
aqueous NaOH (IN, 2X25 nlL) The conbi ned aqueous extracts were acidified

by she manefpl asididd.on f, aggpreous HC1 (5N) then extracted into CH2CI 2
(2X25 L) . The conbined organic extracts were 10 dried over Na2SO4 and

concentrated to give the desired carboxylic acid an a colorless oil.
C25H3. I N304 (MM 437.54) Mass troscopy (M#)=438.2 (M+)=436.3

. 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 -



'Exanple 23 15 Conpound 23 N N N ---~OX 0 o. Step A: Preparation of 10

May 2005 WO 02/385i 3 PCT/USQ /42928 134 The M- propyl tritedbyaod® from
Exampl woddnpsstep D (1-13 g, 4.3 mmol) was dissolved in %ééﬁu ) and
treated wth phenethylbromde (71Q,0., 5.2 mvl) and 5 &

(1-25 g, 9.0 nmmol ). The resulting m xture was heated to 50 60 CC under a
drying tube overnight. The react7ion m xture was cooled to room
tenperature, poured into aqueous HCl.(IN, 75 nmL) and extracted into ethyl
acetate (100 nL) The organic extract was washed with brine, dried over
Na2SO4, 16 then concentrated to give the crude product. Purification by
fl ash chromat ography (gradi %:1 to 1:1 hexanes:ethyl acetate) gave the
desi-red N2-phenet#yl triazol e as an oiI - C22H2- 7TN302 ( MV = 365. 48)
mass spectroscopy (MN 366,41
02/ 38553 135 PCT/ US01/ 42928
g, 2.3

~

The phenol from Stép F (0.81 g, 2.3 mmol) was dissolwved
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 reactio:n mixture was
filtered through a pad of celite and the filtrate was
. concentrated. The resulting residue was dlssolved in CH.Cl:
10 (100 mb) and washed with agueous HC1 (1N, 100 mL) followed
by brine. fThe organic extract was dried over Na,S50; then
concentrated ;co 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




mol ) was di ssolved in CH2C12 and cooled to O 'C under N2. To this

sol ution was added, dropwi se, solution (10 a CH2ClI 2 nlL) of BBMAy(bos50 ni,
10. 6 %?012'%" Af ter stirring f or 2 hr at - 5 0 '"C, the reaction mxture
was qu & ¥y the dropwi se additjon of methanol /CHREDUSIIHE2esul ting
m xture was poured into H20 and ekfracted with additional CH2C12 (50 m)
The organic extract was washed with brine, dried over Na2SO4, then
concentrated to give the desired phenol as a 10 slightly yellow oil.
C21H25N302 (MW 351-45) mass spectroscopy (MH) 352.2. Step C. Preparation
of N o=< 11 (" YJ O 15 The phenol from Step B (0.78 g, 2.2 mmol) was

di ssolved - in ethanol (absolute, 15 nL) and treated with ethyl 2-

br onoi sobut Jigt €tiw 1o eates fromsfiter Fbwiksi e K030 (80 4ampl) Mas 1 mol )

and My o IR lting ] xtur s.heated to 60 'C
under ?%F&?LP\’SQ%% e%&\%’er ni g/)rl;rlz.0 EESA#'?? 3| Pﬁ’? iégera%(‘?\rﬁafﬂé ebabtlire, the
react i dddmimgt ude Bnwasnolf)i.l t ahed ddadughe npiatt ofe GRld ter anebd he filtrate was

con entorat ed.&gh resul ting resi %rurﬁ was di ssolved in CH2C12 (100.nL) and
washed Wt R g ke 5AEHEPTAR LT ) Tt 1 5R@RH E e presiedueriwasor gani ¢

ext r actdiwas edr weenoveLchNa28 themA® My, 2005 '
PCT/ USQ1/ 42929 136 e rhb)e i d M\Pth 9&63&% 3NaOH
(1IN, 2X25 mL). The combined aqueous extracts 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. C25H31N504 (MW= 437.54);
Mass spectroscopy (MH')=438.2 (MH )=436.3

Example 23

15 Compound 23

=IOy
RASEC:

' Step A: Preparatidn of



concentrated to give the crude product. Purification by flash

chromat ography (1:1 hexanes: ethyl acetate) gave the desiredMay D5 ester
as an g}l. C27H35N304 (MN 465.60) mass spectroscopy (MH) 466.3. 5 Step D
Pr epar QY N ~NNO Y <OH The et hyl ester from St epCEUSOIH2828, 1.7
mmol ) was 10 di ssol ved in di oxane/ 0 (20 .m, 3/1) and treated with Li CH
(122 ng, 5.1 nmmol) . The resulting m xture was stirred overnight then
concentrated. The resulting res:idue was diluted with ethyl acetate (50
m.) and extracted with aqueous HCI (1N, 50 nL). The organic extract was 15
re.extracted with aqueous NaQH (IN, 1 X 50 nL) The resulting aqueous
washing was acidified by the addition of aqueous HC1 (5N) then extracted
with ethyl acetate (2X50 he organi c extracts were washed with brine,
dried .over Na2SO4 and concémirated to give the desired carboxylic 20 acid
an a colorless oil. C25H31N304) (- MN = 437.54) mass spectroscopy (M)
438.2; (Mj-) = 436.3 Exanpl 24 Conpound 24 25 10 May 2005 WO 02/385i 3
PCT/ USO /42928 137 N ;

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




0=<1 NO OH Step A Preparation of O=( 5 The N4-propyl triazolinone from
Exanmpl e 22, Step D (1.07 9, 4.1 mmol) was di ssol ved i n DVFq &ay2t)s and

treat edwoW!zF Phenyl propyl bromide (750 PL, 4.9 mmol) and powdered K2QC03
(1-2 g, 8. 73?n°5r?§ ) . The resulting nixture was heated d"?@‘ﬁgﬁf“'ﬂésunder a

dryi ng tube overnight. The reaction 10 mixture was cool ed to room
tenperature, poured into aqueous HCI UN, 75 nlL) and extracted into ethyl
acetate (100 nL). The organic extract was washed with brine, dried over
Na2SO4, then concentrated to give the crude product. Purification by flash
chr omat ogr apBie (lﬂ-?iphenahlayletlny hzd3 iacekatepmggyept Re (@esi3r

N2- (3-p propyl r | i.none _as a slightl yeI | ow oi | . g3H2 gqN302
(14€N %@gigﬂa nﬁiﬁsoi t?’BSEHb s C@%f/ 5:yu21@@5 NAO 02/ 38i 53
PCTI USCIré 42828 sdt38t§bﬁpw§s Ru@ear angBwﬁ?EFH 5(:;5%?1 ?ﬁ hoe,py opyl )

trlazollnonefromStepA(O 92 g, 12 and
cool ed To! 0O BRHuell - Q\IZRL:TO'lQJrﬁ guesl Ut | cﬂnftxms @tdﬂadlnglrﬁ@w gehraaQI—QClZ

- Sol dtiof o 1Q ? 60 nL, 5. i After stirring for
appr oxi mat €l h? %aocrt Ot'flﬁee "Fée%cc@‘f‘ar}h&??ﬁ tF R sAgepdlenached by the
pp y
dr opwi sediich drh aﬁlfaﬂ_eitﬂﬁéﬂi\@IlDd:HkgdZCI ZhelR@sulting mixture was
poured into Hﬂ) and extracted with additional C&hClz (50 mL).
The organic extract was washed with brine, dried over
Na;S04, 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

= | 0
~
<

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 overnlght

7 20 After coollng to room temperature, the reaction mixture was
filtered through a rad of celite and the flltrate was
concentrated. fThe resulting residue was dlssolved in CH,C1,
(100 mL) and washed with aqueous HC1 (1N, 100 mL:) followed

by brine. The organic extract was dried over Na,S0Q; then



resulting m xture was poured into H20 and extracted with additional CH2C12

(2 X 50 nL). The conbined organic extracts were washed w t4p M&y peos dri ed
over gsi;nen concentrated to give the crude phenol as a colorless oi

15 (used w thout further purificatj

n) C22H27N302 ( MWV BEB/USBY429PsS

spectroscopy (14H+) 366.2. Step C?3greparation of 10 May 2005 WO 02/ 38553
PCT/USQO /42928 139 0 The phenol from Step B (0-91 g, 2.5 mmol ) was

di ssol ved

in ethanol (absolute, 15 nlL) and treated with ethyl 2-

br onoi sobutyrate (1.2 nm., 8.2 mml), powdered K2CD3 (1.4 g, 5 10. 1 mol) ,
and MySeBceptéatgd So2ghtrrokheTheudes brbidngt .M Xhiwk€r Mas, heatgd to 60 OC

under glggxin
reacti on mx

ﬂFtUb overnight. After cooling to roomtenperatture, the

ALY APIY ek dd 1t hesagrsacphyl efcadwitidle, ganel the filtrate

was codeenieat eghyThestesulti ng Lesgi du i | W 10 aqueous HC1
jO 5N, 75 nL) and extract ed m?th g%2c1 2%§%&&%5%&ﬁfY“T%é§' Ybi ned or gani ¢
ext r acR@sSfefeeqbshedopit KMBT) ne,466r3 ed over Na2SO4 then concentrated to

gi e

t he crude

product. Purification by flash chromatography (gradient 5:'1

to 1:1 hexanes:ethyl acetate) gave the desired ethyl ester 15 as a

col or | #ssp ol . PERRAPBOY (MW 479-62); mass spectroscopy (MN = 480. 2.
Step D. Preparation of 10 May 2005 WD 02138ii-3 PCTI USQ /42928

10

15

20

25

‘The

<1,
TV

ethyl ester from Step C (0.78 g, 1.7 mmel) was

dissolved in dioxane/H,0 (20 mL, 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 ethyvl acetate (50 mb) and extracted with
agueous HC1 (1N, 50 mlL). The organic extract was

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;S04 and concentrated to give the desired carboxyli

acid an a colorless 0il. CysHyNaOp (MW = 437.54); mass

spectroscopy (MH') = 438.2; (MH) = 436.3

Example 24

Compound 24



140 N N OH The ethyl ester from Step C (0.82 g, 1.7 mmol ) was di ssol ved

in dioxane/H20 (16 nL, 3/1) and treated with LiOH 5 (140 noi0-fay 8omgol ) The
resulting mxture was stirred at roomtenperature for 2 hr then 45 OC for
an addiwe eisss? hr, The mi xture was concentrated and tgermasudbdzkng resi due
was diluted with ethyl acetate (587nlL) and extracted with aqueous HCl. The
organi c extract was reextracted with 10 aqueous NaOH (1IN, I X 50 m) The
resul ti ng aqueous washing was acidified, by the addition of aqueous HCl
(5N) then extracted with ethyl acetate (1 X 50 nL). -The;organic extract
was dried over Na2SO4 and concentrated to give the desired carboxylic acid
an a colorless oil. C26H33N30Q4 (W 15 . 451.25); mass spectroscopy (MH) =
452.3; (M+).= 450.3. Exanpl » Conmpound 25" 20 Step A Preparation of
10 May 2005 WD 02/38553 PCT/US? /42928 141 0 O0- A nethylene chloride
solution (300 nffi) of 3-(4-{ nethoxyphenyl)-I-propaLnol (Al drich, 15.0 g,
0.090npl ) was 5 cooled to 0 JOC and stirred. Pyridiniumchlorochromate

N\"'N
o= |
N O [ 0
OH

[~y "1

ﬂ

Step A: Preparation of

=T

\

5 . The N4-propyl triazolihone from Ekample 22, Step D
(1.07 g, 4.1 mmel) 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, ﬁoured into aqueocus
HCI (1N, 75 mL)‘and extracted into ethyl acetate (100 mlL) .
The organic extract was washed with brine, dried over |
Na>S0,, then concentrated to give the érude product.
Purification by flash chromatography (1:1 hexanes:ethyl

15 acetate) gave the desired N2—(3-phenylpropyl) triazolinone
as a slightly yellow oil. CyHpsN3O; (MW = 379.51); mass .
spectroscopy (MH') = 380.1 | |



(Aldrich, 23.4 g, 0.108 nol) was slom]y added to the solution which was
then warned to roomtenperature, placed under a drying tub® kagd2805rred

over a“mgggﬁgq3(approx 72 hrs.). The reaction m xture ed
through a pad of Florisil 10 (Al dri W) and the flltratep§g@5§%k% %trated to

give the crude product as a dark 0|I Purification by flash chromat ography
(6: 1 hexanes:ethyl acetate) gave the desired 3-(4-
met hoxyphenyl ) pr opi onal dehyde as a pale yellow oil. 15 Step B: Preparation

of /-0 0- 0 2.0 An aqueous (18 nlL) solution of the al dehyde from Step A
(8.5 g, 0 052 mol) was treated with triethyl phosphonoacetate (Al drich,

14 0 g 03% rB)r%Pand ot as |um carbonate (14.4 g, 0.104 nol). The
pha utio ?If‘r room tenperature overnight. Additional
mater (60 m.) was added 25 to the m xture which was extracted w th hexanes
(3X) . The conbined organic |ayers were washed with brine then dried over

sodi um sul fate. Evaporation of - 5ol vent gave 10 I\/ay 2005 WD 02/ 38~S3
PCT/ USQO /42928 142 the crude pt as an oil. Purification by flash
chromat ogr aphy (10:1 hexanes: et k- Acetate) gave the desired unsaturated
ethyl ester. 5 Step C. Preparagion of O /-0 0- An ethyl acetate solution
(100 mL) of the unsaturated '

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




10 ethyl ester fromStep B (6.2 g, 0.026 nol) was,stirred in a 3- neck
flask. The atnosphere of the flask was replaced with nitrogemapeoos
alternating vacuum and nitrogen into the flask. Palladiumon carbon (5%
was adgqflgr/igdg; at nosphere purged again then introduced to a bal |l oon of
hydrogen whiie.stirring 15 overnigpy. The hydrogen at moSpHEPY4E¥ repl aced
with nitrogen as above, the resulting mxture 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 oy-\ .= NN 25 An ethanol solution of the ester from
Step C (6.0 g, 0.025 nol) and;hydrazi ne hydrate (EM Sci ences, 12.7 g,
0.254 rnol) was stirred and ed to 600 C for 4 hours then cooled to
room 10 May 2005 WO 02/38553 US01/ 42928 143 tenperature and stirred
over the weekend (about 72 The resulting solution was concentrat ed,
added to water and extracted with ethyl acetate (2X). The organic | ayers
were conbi ned and washed wiAh brine then dried over sodiumsulfate. 5
Evaporati on of the solvent gave a solid product which was washed with
hexanes and filtered to givg e desired acyl hydrazide as a white solid.
Cl12H] . 802N2 (MW 222. 29) oaas y (MH) = 223.2. 10 Step E

Preparation of o) f o
<T

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



O N N~o0O0 Atetrahydrofuran solution (25 nL) of the acyl hydrazide 1.5
fromStep D (2.6 g, 0.012 nol) was treated with propyl - isotykagt2e05
“(Aldrigch, 1.2 g, 0.014 nol) and stirred at room tenperature overnight,

duri ng™Whi285%8 precipitate forms. The  .resulting suspensi/BslKessst r eat ed
with nethanol and stirred for. an#ditional 30 minutes. The sol vent was
then evaporated to 20 give the desired acyl sem carbazide as a white solid,
which was wused without further purification. Step F: Preparation of NN
0'~N\1 -\ 0- 25 10 May 2005 WD 02/38~53 PCT/ USQO /42928 144 A met hano
solution (50 TnL) of the acyl ,sem carbazide from Step E (3.4 g, 0.011 nol)
was stirred and treated w thZ8oly\d potassium hydroxide (6.2 g, 0.110 nol)

. The mxture was heated at\600/C for 48 hrs. The resulting m xture was
cool ed, added 5 to water (150 TL) and extracted with ethyl acetate (3X)

The organic |ayers were colbi ned, washed with brine and dried over sodium
sulfate. Evaporat ion of thg solvent gave a solid which was washed with
hexane to give the desired{N4-propyl triazolinone as a white solid.
C16H23N302 (MW 289); nmass’ @Qnspectroscopy (MH) = 290. 2.

0

The ethyl ester from Step C (0.82 g, 1.7 ﬁmol) was

OH

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 (5SN) 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. CoeH33N304 (MW = -

15 451.25); mass spectroscopy (MH') = 452.3; (MH") = 450.3.

Example 25

. Compound 25 °
L
. o (}

Step A: Preparation of oo

20




Step G Preparation of NNN O- The N4-propyl triazolinone fromStep F (1.2
g, 0.0042 mol) 15 was dissolved in D.MF (25 nL) and treat etb May R005

u. - brono- p-xylene (Al drich, 1.2 g, 0.0063 nol) and powdered potassium

car bona¥e 62/89358ri ch, 2.3 g, 0.0168 nol). The resulting Wefwogsyag heated
to 45()C for2 hrs and then all owed1#o cool to roomtenperature and stir
overni ght. The reaction m xture was added to aqueo | us 20 HCl (IN, 75 nl)
and extracted with ethyl acetate (3X). The conbined organic |ayers were
washed with brine, dried over sodiumsulfate and concentrated to give the
cri~de product as an oil. Rurification by flash chromatography (gradient:
hexanes to 1:1 hexanes:ethy acetate) gave the desired N2-p-nethyl 25
n of 10 May 2005 WO 02/ 38553

benzyl triazolinone. Step H
PCT/USO /42928 14i MN O0-;H ~N et-hyl benzyl triazolinone from
Step G (1.2 g, 0.0031 nol) was dISSO etd in nmethylene chloride (25 nL) and
cooled to 0 OC under a drying tube. A solution of boron 5 tribromde (0.6
nm., 0.006 mol) in nethylene chloride (5 M) was added dropwi se. The
reaction mos wel ARt idH1ee ide %ﬁ%éﬂsn 63616 -mb) gedsLignal two
equi val ents of boron tribrom de (O. 6 nol) was added and stirring
contlnGEﬂhﬁﬁyﬂh¢QMihﬂﬁﬂmﬁﬂpan¢ES¢ﬁldﬂ1mhrebit®og wasOglmot hewtaby t he

dro?“‘%ﬁxﬁQQfEFo% 0& 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

/T ' o

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



10 methanol (4 mL) in nmethylene chloride (4 nL). The reaction was added to
an additional 60 nL of nethylene chloride and washed wi th \gdilay 200Ehe
organi-c layer was then dried over sodium sulfate and concentrated to give
the degipr@@sfhenol as a yellow solid- C23H29N302 ( MV pc3AR0pl295BSS
spectroscopy (MH*) 380.3. 15 Stepyid: Preparation of .The phenol from Step
H (1-0 g, 0.0026 nol) was dissolved 20 in ethanol (absolute, 25 nL) and
treated with ethyl 2- bronoi sobutyrate (Aldrich, 1.5 g, 1.1 nL, 0.0078
nol ), powdered potassium carbonate (Aldrich, 1.4 9, 0.010 nol) and
magnesi um sulfate (0.3 g, 0.0026 nol). The resulting m xture was stirred
and heblpedcredeOpty®icunaeran diyi ngPrubéicétben ey hfkashThe 25 reaction

m xt ur iltered ough a_pad o lite_and, the 10 My 2005 WO

021 35583t Bla F st P Do bbO P h 2R PR3 BB A EE AR - I AR LafRtER e ng

resi duenyasuthssql ¥edyli 8seéhyl acetate and washed with HCL (I N) and brine.
The organic layer was then dried over sodiumsulfate and concentrated to
give the crude product. Purification by flash 5 chromatography (1:1
hexanesiebhyl Brehatgyigavesthe desired ethyl ester. C29H3. 9N304 (MW
493. 6) ness spectroscopy (MH ) 494.3. Step J: Preparation of 10 N The
ethyl ester fromStep 1 (0.6 g, 0.0012 nol) was dissolved in nethanol (6
mL) and an aqueous sol ution gf

/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



l'i thi um hydroxide (0.06 g, 0.0024 nol) in water (6 nL) io Lb added. The
resulting m xture was heated to 60 C for 2 hrs. After cooliigay 20050m
tenperature, ~he reaction m xture was added to ethyl acetate (70 nm.) and
washedws ¢issyat er, resulting in an. enul sion, which wapcbnskgiot ?Dy the
addition of HO (1N) This was extrasted with ethyl acetate 20 (2X) These
two | ayers were conbi ned and extracted with NaCH (IN), the aqueous | ayer
~was acidified with HCL (5N) and extracted with ethyl acetate (2X). 'These
two organic |ayers were conbined, dried over sodiumsulfate and

IR IS B RS T R RS SRS

Conpounts2fl ti3gy Eo1MaY of0QRs Wn@2h38a83aPCIAMSY {42988144n@ 0 Xk O Step
A. Preparation of N O- 5 The acyl hydrazide from Exanple 25, Step D (2.6 g,

0.012 SHHTpAkes #isolerdyli moespitanyidXor ur She (osganj cahdyereavetew t h
et hyl 5:%?:@@1%@ Sl Alhely Whih %riﬁﬁ%ﬁ%ﬁ%}ieérhgvégs%éwﬂ s ¥LpLe was
stirred at roomtenperature overnight. e.
5 Evaporation of the solvent gave a solid product which was
washed with hexanes and filtered to give the desired acyl
hydrazide as a white solid. Ci2Hi1g05N; (MW = 222.29); mass

spectroscopy (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



10 resulting suspension was treated with nmethanol and stirred for ‘an
addi tional 30 minutes. The solvent was then evaporated to 4 Maytbesdesired
acyl sem carbazide as a white solid which was used wi thout'-further

puri fiwetobessss 15 Step B: Preparation of ‘N ~~t4 [ Op8yr/udefipbizanol
solution (50 nL) of the acyl sem garbazide from Step A (3.3 g, 0.011 nol)
was stirred and treated with solid potassium hydroxide (6-2 g, 0.11 nol).
The m xture was heated 20 at 600 C overnight. The reésulting m xture was

cool ed, added to water (125 nL) and extracted with.ethyl acetate (3X), The
ofganic |layers were conbined, ' washed with brine ahd dried over sodium -
sul fate. Eﬁhﬂﬁﬂéﬁﬂ@ﬁwﬁokqﬁ§QRﬂMﬁhmﬂgaméIﬂh?(ﬁﬁykeﬁﬁmﬁcmmgaiiﬂﬁ £ 30

02/ 38 P%CTI\KR/U%#SAf%%ﬁl %%%)N%aet hsyt g:[{e' oﬁne?%as- a v{ht e $05 lid.

Cl5H21 MasSs ‘spect roscopy JF';?eparatlon
of O- Lﬁatﬁhssi‘ﬁzﬂ'h@dkkb}eld‘ell(a 12 &zold.namwe rdolrjom ﬁt@pnﬁuﬁﬂxe x?asg h@at&ﬁ)44

mol ) Sl O\SQ added to a_slurry of_ sodi um hydride (60% di sperS| on in

M ner &t ofiq 3 48 Brsoodth®l yesuliniRg BIXEFREANTSF RPPEEHenaddgfe .

resul tddlgvédéirr()&wmt I&ﬂ@@ﬁ%&%mtx@r& erai @@E@d( 2P, Wil

(x-brono- p- xyl ene ( rich, 1. . 006 nol e -resu tlng m Xt ure was
sti rrélrgﬂnktbdm}t@iﬂomr@nmw,ghﬁshed 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

L0

A The N4-propyl 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 ethyl acetate (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 ethyl acetate (3X). The conbined organic |ay{eMay@pe washed
with brine. dried over sodium 15 sulfate and concentrated to give the
cr-ude®SBHtE as an oil. Purification by flash chr onﬁ?@%&ﬁ%ﬁzﬁt gradi ent :
1:1 hexanes;ethyl acetate to 4: 11& hyl acet at e: hexanes) gave the desired
N2- p- met hyl benzyl triazolinone. 20 Step D. Preparation of NNN O The

N2- p- et hyl benzyl triazolihone fromStep C (1.1 g, 0.0029 nol) was

di ssol ved in nethylene chloride (25 nL) and cooled to O ()C under a drying

tube. A solutioli of boro tribromde (0.4 nL, 0.004 nol) in nethylene

chl ori de was added dropw overe-3mn. The reaction m xture was. stirred
at 0 CC 10 May 2005 O 02L38553 |PCH-USO / 42928 149 for 10 min. then an
additional solution of boron tg ' 0.004 nol) in methylene
chl ori de was added and stirring continued The reaction was
quenched by the dropw se additionof nethanol rrLf The reaction was
added 5 to an additional 100 nL ter and extracted w th nethyl ene
chloride (3X). The organic | ayers were conbi ned, washed with brine and
dried over TEesliNinBuhéblelb&vapbratiancbinthe Sobmedhtepgavelt heg, _ _
Ok EROEEE!ndR) Al afs 0 ds i 5iERRPPES M i Phe Pds AEPSaSROC! T OSCOPY
cooled to 0 °C under a drying tube. A solution of boron

5 tribromide (0.6 mL, 0.006 mol) 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

s OA\N?KQ%{\

.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



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-bronotoMapboosrate
(Aldrich, 1.3 g, 0.0066 nol), powdered potassium carbonate (A drich, 1.2
g, 0.008%:2084s53 and magnesium sulfate (0.2 g, 0.002 molgryEbheswesul 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 agetate to 1:1

hexane :fth | acetate %Igve tgﬁHdes'red e"tg\tll. ester, . C28H37N304 (MA =
479 6231 TLTRER WRE e rBSToTaRik) 186, 3598 Lepd resiGREn NS ALTERVEd0 May
2005 WQ, 024138053 BPEI L &Skhd 44828al #9chThe1elmt) ss&ehrinem Step E (0.75 g,

0.0016 nol) was dissolved in nethanol (7 nL) and an aqueous sol ution of

| i t hi PFIRYEE okiver (@assthenododed aver sadiumesul fane)andded. The 5

resul ti 1 e 060 ' hr. T £ t] } re was
ndded ToPeERELAY 89185, OERL Enl ettt R Ohke " (RAPELEAE LR By CEIRHES 1O
acbdi felatomatdgagoipusl HCIhéfanes) ethyad pbtedbtes gadeexheadésiiradit h et hyl
acetate %fnx‘%% These' two | ayers wgrg cgg‘oi ned, washed with brine and dried
over sodf FFht e. CopHesMeH s M et *Rdis® &7 aPfoF it BREEbT §FGRPY hEBidsiT ed
carboxgdd czacid as an oil. C26H33N304 (XW 451.57) ; nmss spectroscopy
(M) . _

Step J: Preparation of
10

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.
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 éthyl 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 céncentratéd 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



452.2; (M+) 450.3. 15 Exanple 27 Conpound 27 o O Step A: Preparation of
10 May 2005 WD 02/381i3 PCT/USO /42928 0 ~-N ---0 0-1 A 1eeitlhpaod5
solution (75 nmL) of benzyl oxyacetic acid (Al drich, 15.0 g, 0.090 nol) was
tr eat edyappd/heskRSO4 5 (concentrated, | nl) and stirred gleg@Qmdagperature
overni ght. The sol vent was evaporajgd and the residue diluted wth CH2C12
(150 m.) . The resulting solution was extracted with saturated aqueous
sodi um bi carbonate (1 X150 nlL) followed by brine (1X150 nlL) , then dried
over Na2SO4 . 10 Upon evaporation of the solvent the desired nethyl ester
was obtained as a colorless oil. ¢ OH1203 (MAN 180. 21); mass spectroscopy

(MH4) = 195.1. Step B:eEZiEELaKLQQ of 15 0 NN-N H A nethanol solution

(100 nL) of nethyl est m Sfep, A (6.45 g, 0.036 nol) was treated with
hydrazi ne hydrate (20 20 ™ni, /& and _stirredeat room-tenperature
several days. /) o

4]

Step A: Preparation of

RS -

-Q

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



The sol vent was evaporated and the residue dissolved in ethyl acetate (200
m.). The resulting solution was extracted with H20 (200 m10-Mayl2@50r gani c
extract was dried over Na2SO4 and concentrated to give the desired acyl 25
hydri zWde028858n oil. 10 May 2005 WD 02/ 385-53 PCTf USO p&PR281/4202 btep C
Preparation of 0O NN N~ H 5 ATfHEBF solution (50 nL) of the acyl

hydri zide from Step B (3-56 g, 0.020 nol) cooled to O IC and treated with
a -THF solution (25 nL) of n-propyl isocyanate (Aldrich, 2.3 nm., 0.024
nol) - added dropwi se over 15 mnutes. The m xture 10 was warned to room

t enpergure. and _stirred 'overnight during. .which a thick precipitate
fornedﬁ Tﬁghygsﬁrf?ﬁaiéﬁgﬁgngﬁo% w%é§etﬁgﬁféh mﬁﬁﬁaﬁﬁ%ﬂanﬁmm(?S n.) and
stirred78pBEoXi mBLE! ¥pedtPoHEopthemERhvent, A then concentrated to give
the desired acyl sem carbazide as a white solid which was used 15 w thout

further purification. C13H3.9N303 (MW. 265.31); mass spectroscopy (MH) =

266. 1. p~D: Preparation of ol~o 20 The acyl sem carbazide from Step C
(5.02 §§%s E8.Bgﬁﬁgr?glﬁﬁso i ssolved in nmethanol (75 nmL), treated with KOH

(10.2 g, 18.2 mol), th eated to reflux overnight. The reaction

A
5 ) | o—

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

Oy
D N

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



m xture was cooled to roon1tenperat|~ re, poured. into H20 (300 nL), then

extracted with ethyl acetate (3 X 300 nlL). The 25 conbi ned trMapi2008xtracts
were washed with brine (1 X 300 10 May 2005 WD Ov38553 PCT/ USQ| 142928 03
m) , Oe3wizr Na2SQd then concentrated to give the deeirngdi/si¥4s propyl
triazolinone as a slightly yellow &l id. C13H 17N302 (MN = 247 .30) nass
spectroscopy (M#4) 248. 1. 5 Step E: Preparation of The N4-propyl '
triazolinone fromStep D (4.32 g, 17.5 10 nunol) was dissolved in DW (100
m.) and treated wth a- bronD p-xylene (4.0 g, 21-6 mol) and pomdered

K2C03 result m xture was heated to 50 'C under
a drylgg I%V%Tﬁggﬁ% a%h% FLEEPRD %?%Y?&%nmﬁg begerebr+Br PHdARL

t enper a(tcu,rae mIPOW esin4 Nhél AdgorstiEledd Neh POP: d@ Whd 28degxtkhacted into
ethyl acetate (200 nL). The organic extract was washed wth brine, dried

over NEIS@Eingh&Pnismeedt for e L3258 gTN@ Iﬁ@Cthuewesoduenchéﬂrbylthblon by

fl h d - nz triazoli.n ne as a
Sl gt ﬁ?"ﬁ%ﬁ%@%@ FobafabBR D ek TeihY RERE e ol Lanpe
35252, toSteep ddiRrspeantion «f ﬁ@téeyaﬁ@%xtmeé’awééﬁ xﬁ’gﬁlﬁpﬁ&é42928 L 4

NO To 3 Ig{ contalnlng 5% Pd/ C (320 ng) in ethanol (50
chio The "organic layers wére 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
(9.2 g, 0.002 mol). The resulting mixture was stirred and
heated to 65 °C, under a drying tube, for 48 hrs. The reaction
20 mixture wae 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: .



m.) was added the benzyl ether fromStep E (2.9 gm 8.25 mmol) as a THF

solution (50 nL) . The resulting m xture was 5 purged w t htlhMay@ges and

t hen w%%nﬁgé%rogen An at nosphere of hydrogen was maintai ned over the
reacti dre by means of a balloon. After 48 hour ECTUSBIABAELi on was
judged (TLC and XS) to be only 56¢%conplete. The catal yst was renoved via
filtration through a pad of celite,. The 10 resulting filtrate was
concentrated to an oil and redissolved in CH30H (50 nmL). A'slurry
containing 5% Pd/C (210 ng) in, CH30H (10 nL.) was added and the m xture was

purged with nitrogen. A phere of hydrogen was, established as before
and nmai ntained for 5 d Agaix™t he. 15 catal yst was renoved via filtration
through a pad of celite. ncént¥an on of the filtrate gave the crude

product which was purified By-;iash pt=ogr aphyfi'(gradient: 5:1 to 1:2

hexanes: et hyl acet at e) to provi t he desi 6% oas a white solid.
Cl4H . . 9N302 (MN 261-33).; nass spectroscopy ) 262.0. Step G

Pr epar at i oo ity A5 £ BUGSI53(PCH A G ndB s 0==< 0 0 X
0 To c%.ssosl dSIJ.%n mogthlgglgl( 6(97%1qu ?’:‘lnld a%n3 aqueous solutlon 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



in DVF (10 nL) at 0 OC was added a DMF solution (5 nL) of the al cohol from
Step F (383.7 ng, 1.47 mmol) The 5 resulting mxture was sigfiaggods m nut es
then treated with a DM solution (5 M) of ethyl ‘
2- [ 4- (BB IEBhY| ) phenoxy] - 2- met hyl - propi onat e (regi sthFe¥3482%1.3 457. 2
ng, 1.52 nmml) The reaction mxtuFé was warned to roomtenperature and
stirred overnight. The m xture was then poured into 10 aqueous HCl (I N,
100 nL) and extracted into CH2C12 (100 M.) . The organic extract was
washed a second tinme with aqueous HCI (1 N) followed by brine, dried over
Na2SO4, and -Concentrated. Flash chromatography (3:1 hexanes: ethyl
acetate) gave the desired produc a yellowoil. NMR 15 anal ysis
i ndi cated the presence of DVF s@/the oil was dissolved in Et20 (50 nl) and
washed wi th aqueous HCL (1 N, 0 m.) fwllowed by brine (I X 50 nL) . The
organi c solution was dried over Na2SO4 8n concentrated. Purification by
fl'ash chromat ography (3:1 hexanes: et hyI ate) gave the 20 desired ethyl
ester. C2-7H35N305 (MW 481.60) mass spestroscopy (14W = 482.2. Step H
Preparation of 10 May 2005 WD Ov38553 PCT/ USO /42928 156 0 O The ethyl
ester fromStep G (2 52.9 ng, 0.53 mvol) was dissolved in dioxane/ H20 (15
M/5 m) ang ieedahsd WoilichbEH (75 @) B¥, bénk TRl hceti® @3 ting mxture
was stirred overnight then concentrated. The réesulfing residue was

- {Aldrich, 15.0 g, 0.090 mol) was treated with H;S50;

5 {concentrated, 1 mL) and stirred at room temperature
overnight. The solvent was evaporated and the residue
diluted with CH,Cly (150 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 coloxrless oil. CipHi203 (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 iesidue dissolved in
- ethyl acetate (200 mL}. The resulting solution was
extracted with HO0 (200 mL). The organic extract was dried
over Na,S0y aﬁd concentrated to give the desired acyl

.25  hydrizide as an oil.



diluted with H20 (70 nL) and washed. with Et20 (1 X 75 nL). The aqueous
extract was acidified with aqueous HC1 then extracted w t{p ghiybosmcetate

(2X70 Wglo3dkg combined 10 organic extracts were dried Pﬁf@ﬁgﬁ§§9F t hen

concentrated to give the desired ggrboxylic acid as'a or | ess
oil. C25H31N305 (NW = 453. 54) mass spectroscopy (WMH ) 454.2; (EH) 452.2.
15 Exanpl e 28 Conpound 28 10 May 2005 WD 02/38553 PCTI USOI / 42928 ~ 157 o=<
00 ~C Step A: Preparation of OQL" 5 A solution of 4-methoxy benzyl
al cohol (11 nl, 0.088 nol) in nethylene chloride (865 n) was cooled to O
Cc then treated mﬁth triethyl amne (18 ni, 0.129 nol). Acetyl chloride
(7.2 § % Vas add to the mxture. The reaction was allowed to
stir for oEFep &6 ufion was 10 washed with 1IN HC1, saturated NaHCO3,
and brine then dried over Na2SO4.' The organic |ayer was concentrated to
give the desired conmpound as a bro%n oil. .Step B: Preparation of O

o O

— 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

=1
/Ik/

20 , The 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



15 1 The acetate from St ep A (13 g, 0.072 nol) was dissolved in. nethylene

chloride (600 nL) and treated with 1-nethoxy-I- trinethyl q0may 2005
sil.oxy-2-nethyl-|-propene (Aldrich, 29 n_., 0.193 nol) followed by My
(C104) wd hBssk39, 0. 0073 nol) . The m xture 20 was- stipceds@ueszi ght at
roomtenperature. The solution wasss washed with water then brine. The
organic |layer was 10 May 2005 WD 02/ 3&S-53 PCTIUSQO /42928 158
concentrated to yield to a yellow.oil. The material was <carried forth

wi thout further purification. Step C. Preparation of 00 0 O A solution of
BBr3 (9.nL, .0.048 nol)_.in_nethyl ene chloride (180 nlL) s gool.ed .to 0 OC
and tr BN 64 SR ER SV SEONHES O LR REPGEPyP tedt 6P P ShEptBSte6%e g

0. 095 nEDLYobP1nethybenenshkostdg éiﬁ??hﬂ}-ygt@o&e@éﬁi&.n was 10 allowed to
stir for thirty mnutes. Methylene chloride and nethanol (1:1, 70 m) was

added FoHyaseh (Mie=r 842t B6h; maThespeotyentomns (MdrcentZddt-dd. Purifi ca~ion
of- the;residue by flash chromatography (3:1 hexanes:ethyl acetat;~)
afforded the phenol as a colorless oil. 15 Step D. Preparation of 0==M-~N
0O 06 Step E: Preparation of -

~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



| A THF sol ution of the phenol frdn1Step C (173.3 nyg, 0.83 mol ) and the

al cohol from Exanple 27, St' F (204.5 1pp 20 ng, 0.78 mmjg muasobs eat ed

wi th triphenyl phosphine (218.5 ng., 0.83 mml) and di et hyl

azodi cwitedpsisate (a5 pL, 0.92 nmol). The resulting mpdwssimeesstirred
overnight at room tenperature und& N2. The m xture was concentrated and
the residue dissolved in CH2C12 (50 niL). The organi;c solution 10 May 2005
WO 02/ 38553 PCT/USO /42928 | I RO was washed with H20 (1 X 50 nL) and brine
(1 X50 nmL) , dried over Na2SO4, and then concentrated to give the crude
product. Purification by flash chromatography (4:1 hexanes:ethyl acetate)
gave the desired nethyl ester as an 33N304 Q1 - C26H (MW= 451.57); mnass
spectroscopy (MH) 452.2. Step E # ration of 10 The nethyl ester from
Step D (190 ng, 0.42 mml) was diSs ed in dioxane/H20 (6 n./3 nL) and -
treated with LiOH (50 ng, 2.1 mmo ~ The resulting m xture was stirred 15
overni ght then concentrated. -The Yesulting residue was diluted with H0
(50 nL) and washed with Et20 (I X BQ M). The aqueous extract was
acidified with aqueous HCL t hewr -xt'acted W th ethyl acetate (1 X 50 nl).
The organic

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



extract was washed with brine (1 X 50 nL), dried over Na2SO4 20 then

concentrated to give the crude product. Purification by fig@pfay 2005
chromat ogr aphy (gradient 1:1 to 1:2 hexanes:ethyl acetate) gave the

desi red"géi?’g%’kﬂ/l ic acid as a colorless O- C25H31N304PCTISUB79®4); mass
spectroscopy (M) 438.1; (M+) 488-1. 10 May 2005 WD 02/ 38553
PCT/USQO / 42928 160 Exanple 29 Conmpound 29 5 N, 0 0O rj Step A
Preparation of 0 0 O 0-0 A DMF solution (65 nL) of the phenol from Exanple
28, 10 Step C (2. I 9, 0 - 010 nol) and nethyl 4-bronmobutyrate (2.2 g,
0.012 nmol) was treated with powdered K2CO3, (4.0 g, 0.030 nol) and MyS04
(4. 0g, 0. 033 mol) . The pesylt ; ing mxture Was heated to 60-70 *C
under a drying tube. After g overnight the m xture was cooled to
roomtenperature and 15 filt { through a pad of celite. The filtra. Ee was
N, 150 mL) and extracted with Et20 The
organi ¢ sol ution was masheonAth brine, dried over Na2SO4,

=g
O
~ Yo

(

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. aqueous HC1l (1 N, 100 mL) and extracted into CH,Cl, (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 dr;ed over Na,S04 then concentrated. Pufification by
B flash chromatography (3:1 hexanes:ethyl acetate) gave the
20 desgired ethyl‘éster. C27H35N305 (ﬂW = 481.60); mass
' ‘épectrOSCOpY (MH*) = 482.2.

Step H: Preparation of



and concentrated. Purification by flash chromatography (10:1 hexanes ethyl
acetate) provided the desired nethyl 20 ester as a slightlygyalbensoil.

Cl - TH24QPo i ¥¥3308. 38) ; mass spectroscopy (DW+) = 309.1. Ste

Preparation of 10 May 2005 WO 02/38153 PCT/ USO / 42928 REWUSHIB928N 0--G 0 A
met hanol solution (76 nL) of the nethyl ester from Step A (2 g, 0.0065
nol) was treated wth hydrazine hydrate (0.95 nL, 0.019 nol) and stirred
overni ght. Additional b hydrazine hydrate (0.95 nL, 0.019 nol) was added to
drive the reaction to conpletion. The solvent was concentrated and the
resul ting residue was dlluted W ih ethyl acetate. The organic |ayer was
washed with water foll owed bxi ne then evaporated to yield the desired
acyl hydrizide as a 10 yeIIo . C 16H24N204 (MW 308. 38) nass )
spectroscopy (MN 309.2. SpepC. Preparation of 0 0: .NYNO- O 150 A
THF solution (20 nL) of.thg acyl hydrizide fromStep B (2 g, 0.006 nol)
was treated with a THF solution (20 nL) of n-propyl  isocyanate (Al drich, .
0.7912 m, 0.0084 nol), ‘ dropw se. The m xture was stirred overnlght

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 _ :



desired acyl sem carbazi de which was carried forth without further
purification. Step D. Preparation of 10 May 2005 WO 02/ 38%pfay 2005
PCT/USQ /42928 162 O NI N O o__ O The acyl sem carbazide from Step C
(2.68 FOBWES nol) was dissolved in nmethanol and tre@arasouiaohs KOH (3. 82
g, 0.068 nol) The reaction was reffuxed overni ght. Upon 5 cooling, water
was added to the reaction mxture and the solution was then acidified
using 1IN HC1L to p4 = 3. The acidified |layer was then extracted with ethyl
-acetate. The organic |ayer was washed with brine, dried, and
concentrated. The resulting mategial was diluted with 10 net hanol and
treated with a catal yti c anogrtof conc. H2S04. The solution stirred

overni ght. The sol vent u-~as porated then the residue was diluted with
met hyl ene cLoride and wash #Fth water. The organic |ayer was
concentrated to give the pethyl ester. C20H2_gN304 (MW 375.47); mass 15
spectroscopy (WH ) = 376-2\ Step E. Preparation of NO O O0-0 The

N4- propyl triazolinone frop S g, 0.0Q4 20 nol) was dissolved in
DVF (7 m) and treated Wi

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



xyl .ene (1.11 g, 0.006 hDI) and powdered K2CO3. -The resulting m xture was

stirred overnight at 67 OC. The heating source 10 My ZOOSH)MEyQBQBSSSS

PCT/ USWig 62528 163 was renoved and ethyl acetate was aP€§&E§/ Qe reaction
m xture. The organic |ayer was extygcted with water ﬁ? rine,
dried then concentrated. Purification of the yellomz0|l by flash

chromat ography (4:1 hexanes: ethyl 5 acetate) yielded the desired

N4- p- met hyl benzyl triazolinone C28H37N304 (MW = 479.62); mass
spectroscopy (MH) 480 3. StepF: 10 NNO O==( 0 N The nethyl
ester FPBH@SF@BtEd(@Olﬁeeéd»@OOQOB@I&DW)owés THies seltead 1 veidhanol (6 nl)

and tr Ctlon was refluxed for one hour.
The reggkﬁgﬁﬁ%ggr%g cogﬁgé% %é %&Fgrpré rEREWAE -added to the sol ution. The
solution was then acidified using INHCL to pH = 3 then extracted with

et hyl ggetate. The organlc | ayer was . concentrated to afford the desired
car box7FFE §¢i §repanatiégnopfess oil. C27H35N304 (MN = 465.60) mass
spectroscopy 20 (M+) 4 6 6. 3. Exanple 30 Conpound 30 10 May 2005

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
M‘T :

A THF solution of the phenol ffom Step C i173.3 me,-
0.83 mmol) and the alcochol from Example 27, Step F (204.5
20 mg, 0.78 mmol) was treated with triphenylphospﬁine (218.5
mg, 0.83 mmol) and diethyl azodicarboxylate (145 pL, 0.92
- mmol). ‘The resultlng mixture was stirred overnight at room
temperature under N,;. The mlxture was concentrated and the

‘residue dissolved in CH,Cl, (50 mL).' The organic solution



WD 02/ 38553 PCT/USO1 /12928 164 N1 v VO O=< N O Step A

Preparation

of 00 O Methyl-4-brono butyrate (3 g, 0.0166 nol) and 2- (0 ®ay 2005

hydr oxy @hwl) -2-nmet hyl propanoic acid ethyl ester (American
No 3795691, 3. 13Wg_§ 0.014 not) were cafBiused+ions a fl ask
stirred overnight. Upon cooling, the

Pr oduct
and heated to 70 C. The reaction

Hone

reaction mixture was filtered through celite. The filtrate was dil uted
with 10 water and extracted with ethyl ether. The organic |ayer was washed
with brine. then concentrated. Purification by flash chromatography (4:1

h d he. ,d | I
exanes,£4 hyl 1acet &) Piovhded siohgr, %%;(;V ?%2&% eshgi%ag3 e w S

Cl7H2406 (MN = 324. 38); ‘ass spectro C

Pr epar a@vemn Ngf2SR4 maahénbhenod:ouhceﬁtfﬁeem_):oobltrhe tthiee gtreidef rom St ep A

20 nL, 0.025

(1.64 0 005 t reat t h _hydrazi ne hydrate (1.23
nmol) a sqlfﬁego%zfe‘rvﬁs%'il g@fv% A ‘Pl%rﬁ%h’aﬂé t2.46 nL, 0.050

mol ) Waseasdad a1 thedaaot '%@%é%é@ﬂr&?oﬁetm 02588p53s a

vent was evapora

PCT/ USQ /42928 165 stirred overnight.: The
resal t it f €spButhOas(MY |utddd Wity @idss sret bt esaopy WadhBd =

452.2,

Step E: Preparation of

G:_\/,IN o

10

teﬁ. The

The methyl ester from Step D (190 mg, 0.42 mmol) 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

0il. CysH31NaO4 (MW = 437 54); mass spectroscoPy (MH') =
438.1; (MEH") = 436.1.



with water followed by brine. Concentration of the organic |ayer gave the
acyl hydrizide. 5 Step C. Preparation of 0 O NY N~ N 0 t@®MayEBB5sol uti on
(10 m.). of the acyl hydrizide fromStep B (0.860 g, 0.00265 nol) was
treat edWP¥H5B THE solution (10 10 nl) of n-propyl iso@FRABOE92¢ drich,
0.323 ni, 0.00345 nol) added dropwl®e. The ni xture was stirred overnight.
The solvent was concentrated to give a quantitative yield of the desired
acyl sem carbazi de which was carried forth without further purification.
15 Step D Preparation of N O O=< NO 1-i |- The acyl sem carbazide from
Step C (1 g, 0.0026 nol) was dissolved in nmethanol and treated with KOH
(1.48 g, 20 0.026 nol). The reaction was refluxed overnight. Upon

cooling, water was added to the reaction m xture and.the solution was then

acidified using INHCI to pH = SE TIQ e >hdified layer was then extracted
with ethyl acetate. The organi cm% washed with brine, dried over

Na2SO4, and 25 concentrated. Thedmgeuhid g material was diluted with
5

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



10 May 2005 WD 02/38553 PCT[ USO /42928 166 nethanol and treated with a
catal yti c amount of conc. H2SO4 The solution was stirred Hy¥eyi2§ad. ' The
sol vent was evaporated then the residue was diluted with nethyl ene

chl ori W& B85 4ashed with water. The organic |ayer was BCEMHeER?%ted to

gi ve the desired N4-propyl-triazol®hone. C jqH27N305 (MW = 377.44) ; mass
spectroscopy (MH*.) 378.2. Step E: Preparation of N NO O O 10 The

N4- propyl triazolinone fromStep D (0-92 g, 0.0024 nol) was dissolved in
DMF (7 nL) and treated '"with (X-brono-p- xylene (0.476 niL, 0.0036 nol) and
powdered K2C03 (1-68 9, &.012 nol). The resultgng m xture was stirred for
two hours at 67 'C ,The jpeating so pved and et hyl acetate 15
was added to the reactton WKt ; ay€r was extracted with
wat er followed by brine, dried.over t hen concentr at ed.
Purification of the yellow oil by flash chromatography (1:1 hexanes: ethyl
acetate) yiBlfledhkhel desiteen\\B7p-fikl hyk brazybthyl agetépopeoas a yel l ow
oil. 20 C27H35N305 (MN = 481.60); nmass spectroscopy (Iffi+) 482.3. Step F:
Pr epar aEFBnfof 218 Mly 08665moD 92538588t PETVLED huégqgmq fgate

{0.95 mL,, 0.019 mol) and stirred overnight. Additional

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



O=< N O The nethyl ester from Step E (0.250 g, 0.0005 nDI) was dissol ved
in ethanol (8 nmL) and treated with 2N NaOH (4 nl). 5 The t@bayi28A5was

ref | ux@gh §95gsdshi rty mnutes. The reaction was cool ed a&d%@/ﬁ% [ 12b 750 m.) was
added to the solution. The solutige was then acidifie | § TRPHC t o- pH
= 3 then extracted with ethyl acetate. The organic |ayer was concentrated
to af ford the desired carboxylic acid. C26H33N305 (MWN 467.57) nass
spectroscopy. (M+) 468.2., Exanple 31 Compound 31 0 NO )-N 15 Step A
Preparation of 0 0 10 May 2005 WD 02/38i 53 PCTI US01/ 42928 168 Pyri di ni um
chlorochromate (14.~2 g/~ 066 nol) was added slowy to a solution of

4- (4- met hoxyphenyl ) -d==hut{fpnol (10 g, 055 nol]} in methylene chloride at

0 'C. The reaction was € md stirred overnight.

oo t DA
The 5 reaction m xture s filtered t ggh a [pad @f Florisil and the
sol vent was evaporaté¢d. Purification by flash ' chronatography (4:1 hexanes:
ethyl acetate) yielded the desired aldehyde as a colorless oil.

The acyl semicarbazide from Step C (2.68 g, 0.0068 mol)
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—prbpy1 triazolinone from-Step D (1.5 g, 0.004
20 mol) was da.ssolved in DMF {7 ml} and treated w1th O~-bromo-p-
xylene (1.11 g, 0.006 mol} and powdered K;CO3. -The resulting

mixture was stirred overnight at 67 °C. The heating source



Cg) , tHBlxeIEe | orThsorareee

10 Step B: Preparation of O ro The al dehyde from Step A (6.28 g, 0.035

nol ) was 15 conbined with triethyl phosphonoacetate (Al dri thMag28095mi,

0. 042 r@b}o ﬁELgs pot assi um carbonate (9.66 g, 0.07 nol) in_water (120 mi)
and stiYPed-overni ght. Dioxane (12 yiL) was . added and FETYYAERF on was
stirred for several days. The sol u_?l on was extracted wi th hexanes. The
organic | ayer was 20 evaporated. The resulting material was purified by
flash chromatography (4:1 hexanes:ethyl acetate) to.give the olefin. Step
C. Preparation of O ro 25 10 May 2005 WO 0213Mb3 PCTI USCO| 142928 169

The ol efas femddt end é2hwl GacOefdd WD ) 2d@sq di sSeh¥edeaRighhy! acetate
(40 nmL) and purged with nitroIqen. Upon the addition of the 5% Pd/C (0. 40
Lyyen wis rogenaanddt eéhh| Fatgas was rel eased

across ¢ T react i o, s stirred overnight. _The solution was
filtered th%%%%ﬁékgr%%ﬁ#%‘f %%@e&%ec%%?%ﬁa% - cgﬁféfiffﬁféant 8%gi ve the
desi r edchetyyl ladvh a5 Wb hf Wash usietbmat ddieabnd UL 4 her hpuahbecakkByps 10 Step
D Ereparatio of, oy----- ~0
: acetate) yielded the desired N4-p-methyl benzyl
triazolinone. CpgH37N30y (MW = 479.62); mass spectroscopy

(MH") = 480.3.

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



0 The nethy ether, prepared as described in Step C(3.92 g, 0.016 nol),
was di ssolved in nethylene chloride (50 nm.) and cooled tol®MEC200% this
sol ut g o¥a&spdded, dropw se, a 15 solution of BBr3 (4. .48 nol) in
nethylene»%ﬁlgride. (20 m.) . After stirring for abouﬂgagﬁ%Vﬁap s at room
tenperature, the reaction mxture was cooled to 0 *C and quenched by the
dropw se addition of nethanol/nethylene chloride. During quenching,
transesterification fromthe 20 ethyl ester to the nmethyl ester occurred.
The sol vent was concentrated to give a dark oil. Purification by flash
chromat ography (4:1 hexanes: etphyl acetate) gave the desired phenol. 25
Step E: Preparation of O
PCT/ USO / 42928 170 The fromStep D (2.5 g, 0.011 rnol) was
di ssolved - in ethanol (ah te, 40 nL) and treated with ethyl 2-
br onoi sobutyrate (11.56 (L. 0.079 nol), powdered K2CO3 (4.55 g, 0. 033
nol) , and MyS04. The re‘ctlon was stirred 5 overnight at 75 OC. Upon

cool ing, the reactiop :g{xt re was filtse -d and the filtrate was
concentrated. The resul |d £ -\ W W a&d pMth ethyl acetate and
extracted with water foflo rine e organite | ayer was concentrated

to dryness. Purificat} by flashed chromat ography (9:1 10 hexanes: et hyl
“acetate) gave the degired diester. '

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 exfrapted 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

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



Step F: Preparation of 0 0O O NI~N 15 A nethanol solution (76 nmL) of the
diester fromStep E (2.65g, 0.0076 nol) was treated with tyblap2002 hydrate
(1.84 \Eh 0.038 nol ) and stirred overnight. After about six ,hours,
additio Iwﬁ%? azine hydrate' (1 84 nL, 0.038 nol) was R2OTAUSAYdZES and t he
reaction was stirred overnight.; A¥3in, additional hydrazine hydrate (1.84
m., 0.038 nol) was added. After several hours, the reaction was stoppedand
the solvent was evaporated. The resulting m xture was purified by flash
chromat ography (gradient 160% ethyl acetate to 6:1 25 ethyl acetate:

rret hanwyirm@immhregm.si'r}eﬁ stterdty dbd g i d@apoShepsg S Preparation of 10
2005 02/ 38553 _PCTIUSO /42928 171 0 0 0 0O N )~ NN A THE sol ution
(7 m) oFSPhEIBE Ve Mafe Girlshest eplth ebhyl gacetaoa sandl washedt r eat ed

Wi th a JHEh Sphedd ofb{1owld byl 0 pLeh, 0,181 i,
0. 0019 rol) added 5 dr%pwl sép %ﬁgfgm ?%nréeé?v\g%gg?lﬁréé\l Ver RFGRMCT e
sol ventlaxers avredihe aad tmrdg:rl\zzadae .quantitative yield of the desired acyl

semscarba2| de which was carried forth wi thout further

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



purification. 10 Step H Preparation of N";Z~ 0 O N The acyl
sem carbazide fromStep G (1 g, 0.0024 nol) 15 -was di ssol&yi2008et hanol
and treated with KOH (1.34 g, 0.024 nol). The reaction was refl uxed
overni§ﬁyp”@§8n ,cooling, water was added to the reactRCHAUHINIURe and t he
solution was then acidified using ¥ HO to pH = 3. .The acidified |ayer
was then extracted with ethyl acetate. The 20 organic | ayer was washed with
brine, dried, and concentrated. The resulting material was diluted with
nmet hanol and treated with a catal ytic amount of conc. H2S04- The sol ution
stirredethensighhd TheasehveRtnWas cevangtaledmobitnsEnechesi gugoyas dil uted
wi th net hyl ene chloride and 25 washed wirth water. The organic | ayer was
concent'P&t 88165190 WAy 20B5TerULIBE5EY -PCThESEPLr2aR8wat72 gi ve t he )
desire z I | a [ p 1 4 .389. 50) : .mass spectroscopy
(i ) “E3BPSPEERE chenTeRL PEpRauEoPhy ttisbt i f maeh1 SR

chloride and washed with water. fThe organic layer was :

'5  concentrated to give the desired N4-propyl-triazolinone.
CigHzN30s (MW = 377.44); mass spectroscopy (MH') = 378.2.

Step E: Preparation of

N © < > 0%0

F/ - |

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 Co7H3sN30s (MW = 481.60); mass spectroscopy (MH') = 482.3..

Step F: Preparation of



The N4-propyl t.riazolinone fromStep H (0.5 g, 0.0013 nol) was -dissol ved
in DWF (7 nL) and treated with a-bronp-p- xylene (0.885 g, 1®M39&40s0l) and
powder gd K2CO3 (0.885 g, 0.0064 nol). The resulting mxture was stirred
for ni nE?Y¥Ahi nutes at 67 OC. The _heating. source waPGHEHINEP2BNd et hyl
acetate was added to the reaction Wxtur e. The organic |ayer was extracted
with water followed by brine, dried then concentrated. Purification of the
yellow oil by flash chromatography (2:1 hexanes:ethyl acetate) yielded the
15 desired N2-p-nethyl benzyl triazolinone. C29H3.9N304 (MW 493.65); nass
spectroscopy (NH*) 494.3. Step,J: Preparation of 0 NN__ 0 KO ~_NO 20
10 May 2005 WO 02/385i 3 ‘ JSQA /42928 173 The nethyl ester fromStep 1
(0.129 g, 0.00026 nol) wa$ ssolved in ethanol (4 nL) and treated with 2N
NaOH (2 nmL). The reactiop=wgsS refluxed for forty-five mnutes. The
reacti on was cooled and yWater (10 nlL) was added to the 5 solution. The
solution was then acidifi\ged using 1IN HCl1 to PH = 3 then extracted with

c

et hyl acetate. The or‘gy\' “Nayer was C entrategd to afford the desired
carboxylic acid as a N/Il\/_\/ < > bA'/U\
f/ 0

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\



Exampl e 32 Conpound 32 O=<N-N NI '/-N J-"~ gx/~ 0, 'o 10@Ma¥208bep A

Prepargtion of 0 O A nethanol

pr opi ohioc2487d (Al drich, 10.0 g, 0.655 nol) was treat edPGIUROI120912SO4
(concentrated, 2 nL) and stirred af¥roomtenperature for 2 days.

sol vent was evaporated and the residue

The

diluted with CH2C12 (150 M)

resulting solution was 10 May 2005 WO 02/38S53 PCT/USQ /42928 174
extracted with saturated aqueous sodi um bi carbonate (1 X 150 nL) foll owed

by brine (1p¥ri&onibh cniBeBcfrbfd veLaha2ato. oeROn, AYARAIALILN.OF the

sol vent _the desired nethy

ester was obtaiféd as a ye

C:LjH2&®3W}NV¢Q9a.SQQPt¢99505 dpdédtmeshopyphiiy) )= 1:¥mtinoiSt € By,
Prepar gt 8 ﬂél? in methylene chloride at 0 °C. The reaction was

10

15

20

25

warmed to room temperature and stirred overmight. The
reaction mixture was filtered through a pad of Florisil and
the solvent was evaporated. Purification by flash

Chromatography (4:1 hexanes: ethyl acetate) vielded the

desired aldehyde as a colorless oil.

Step B: Preparation of

oL .
Y\\/\/_OO\
g '

The aldehyde from Stép A {(6.28 g, 0.035 mol) was

.
-

-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 was stirred for several days. The

solution was extracted with hexanes. The organic léyer was

- evaporated. The resulting material was purified by flash

chromatography (4:1 hexanes:ethyl acetate) to give the
olefin.

[}

Step C: Preparation of

0]
ﬁ/\/\/<>°\

0

s

solution (75 nmL) of 3-(3-nethoxyphenyl)-

The



NNO 10 A nmethanol soIAution (100 nL) of nethyl ester fromStep A (10.3
g, 0.053 nbl) was treated with hydrazine hydrate (30 nlL, €0 &Aym0b3 and
stirred overnight: The solvent was evaporated and the residue dissolved in

ethyl aW@x®(3853200 M). The resulting sol ution was wa~heq o, zdjgo (200
m.), 15 dried over Na2SO4 and concestrated to give the desired acyl

hydri zide as a white solid. O OHL4N202 (MN 194, 23) nass spectroscopy (NW
= 195.1. ..Step C. Preparation of 0O NY NNO O 20 A THF solution (125

m.) of the acyl hydri~ide fromstep B (7.3 g, 0.038 nol) wis treated with

a TEF sol uti of ,n op | socyanate (Aldrich, 4.5 : ni,
0. 048-nol ) '95'8 g Eh‘l)’oﬁﬁ?@es gl?ﬁnﬂt e8: 0FRemailt wee s sstlivaded

over ni ghtt @bhguraagcabichag th r ormed. The resul ti 10 May
2005 VIO (12/38i 53 PCT/ U 0/42’93‘%‘?1 u%%éﬁ%lpo%ggmﬁ%g??eatﬁﬁoﬂn Fp?%mst hanol

(100 nm3dgdhbieref ethe apfpradiGrat®l 40 Zyhoutlse JbeusDONePhsWBSrEBEN
concent.f, dIFI ve t he desired acyl sem_carbazide as a white solid which

was use urt T e §PSoNaSCIALSAYSIE AW X7 34) nmss
speﬁtrcaaﬂpyn(k++?héﬁﬁbébtlon 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

/0

The methy ether, prepared as described in Step C (3.92
g, 0.016 mol), was dissolved in methylene chloride (50 mL)
and cooled to 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 acétate) gave the desired
rhenol.

25 Step E: Preparation of



Step D Preparation of N N 0==< N 10 The acyl sem carbazide fromstep C
(10.0 g, 0.036 nol) was dissolved in nethanol (200 nl), t1eEmagdossth KOH
(20 g, . 0.36 nmol), then heated reflux overnight. The reaction 15 m xture
was coBiEH 3BT oom tenperature, poured into H20 (500 MOT/ESedER8r act ed
with ethyl acetate (2 X 500 niL). A& conbined organic extracts were washed
with brine (I X500 -M), dried over Na2SO4 then concentrated to give the
desired MN4-propyl triazolinone as a yellow oil. Cl14H L9N302 (MW 20 261. 33)
mass spectroscopy (MH) 262.1. Step E: Preparation-of 10 May 2005 WO

021385*~3 PCHAUSEBEN4292BomlZ6ep-N /(205The NMA-opropwh it kiaZ Aildng 4 om St ep
D (1. 25 g, ﬁ.S ngn%) was dissolved in DMF (25 nL) and treated with
(x- br ofB- S5EPPendapEoBtE; 403mfmpppdafka wadhKe®dwl( 22 g, 0.030 5
mol ) Theohe$dbblRgr AL ¥l Yi e ¥BsSpheaphed ko oC hng A

overni ght. The reggt i onlem' x?ﬁrgﬂmg'gggl g%qt)é pgg’g%grteéﬁnpgzé{gﬁ%é%'%ur ed
into agueBu83BiCnollN, aRA0MgEYP, andThexteact toni whe etbyredcetate (200 nl)

(en 18785 dHEr BFeaor & g1 TP The ey HHeD pr CRtE S PH PR BAEFBRObYAST | aoh
chromafdyraphy &fgtadhentiltdate dad bexaBasr8tBYl 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



acetate) gave the desired N2-p-nethyl benzyl triazoli none as a colorless
oi | . C22H27N302 (MW 365. 48) Mss spectroscopy (kM) 36610lMa§L506£ ep F:
Preparqi 8% Qf  0==< N NN -j"-,"-~ 0 The N2-p- nethylben triazolinone
fromtt % %33 06 g, 0.0029 nol) was dissol ved in net RET lfd?fﬂl%rlde (15
m.) and 10 May 2005 WO 02/ 38, 553 B&r/usa /-t2928 177 cool ed to 0 OC. To
this solution was added, dropwise, a o0 s lution of BBr3 (0.548 nL, 0.0058
nol) in methyl ene chl ori de. (5 nm). After stirring for two hours, the
reaction mxture was cooled to 0 OC and quenched by the 5 dropw se addition
of nethanol/nethyl ene chloride. The solvept_was congentrated and the
resulting material was digsol 8 _chloriflde. The organic |ayer
was extracted with wateg fOR ] I N pon aperation of the
sol vent, the deWgQgﬁ\gl pyas obt ai ned. . 1 H25N302 (MW 10 351.45) nass
spectroscopy. ( 3 198 Step G Preparatlon of O=< ri 04r 0 O

A THF solution (7 mL) of the acyl hydrizide from Step F

(G.5 g, 0.0015 mol) was treated with a THF solution (7 mL)
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 quantitative 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 layver was cbncentrated to



15 The phenol from Step F (I g, 0.0028 nol) was dissolved in ethanol
(absolute, 15 nlL) and treated with ethyl 2- bronoi sobutyrai®may2865nl, O.
0196 nol), powdered K2C03 (1.157 g, 0. 0084 nol) , and MyS04. The reacti of
was sWQP¥BS3overni ght at 71 OC. Upon cooling, the rerctiusm/dwwast ure was 20
filtered and the filtrate was cordéentrated. The resulting residue was
diluted with nmethylene chloride and extracted wth water followed by
brine. An emul sion occurred. The .organic |ayer was separated by the
addition of brine then concentrat ed to dryness. Purification by flashed 2§
chr omafiee aply ek adise 3¢ e aceta o 2.1 10 May 2005 WO
U oy %%32@14 P23 gxgﬁggéoﬂéﬁgﬂr‘ ozt %S“b a’& the de sired

est er 382 PA35NBOSS( MPect85s60py HEY spesor. Gscopy (MH,) 466 3. 6Lep H:
Preparation of O=< N rj - 0 -- 05 0 The ester fromStep G (0. 600 g, (
.0013" nmol) was dissolved in nethanol (6 nmL.) and treated wth an aqueous
squtEnmmoﬁ LroEpaRatiBB20g, O - 0026 nol) The reaction was stirred
over ni ght at roon1tenperature Water (20 nL) was 10 added to the reaction
m xture and the sof ution' was extracted with ethyl acetate- The aqueous

| ayer was then aci ied using INHO to PH = 3 then extracted with ethyl
acet ate.

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 -



The organic | ayer was concentrated to afford the desired carboxylic acid.
C25H31N304 (MN& 437.54); mass spectroscopy 15 (NH) 438. P0-Ma§ 208§ 2005
WD 02/ 8&53 PCT/ USQ /42928 179 Exanple 33 Conmpound 33 ~NN 0 ),--N-0
05 Stg'f) K38pbparation of 0 -0 0 _An ethanol sol uti onP6TASOHRARHXYbenzy!

al cohol (Aldrich, 5 g, 0.040 nol })™has conbined with potassium 10 "
carbonate (powdered, 1S g, 0.130 nol), ethyl 2 bronoisobutyrate (17 ni,
0.116 nol), and nagnesiumsulfate (15 g). The reaction was stirred
overnight at 50 OC. The reaction mxture was filtered and the filtrate was

concentr at edthelh@ thgaukbiBg Feshddeepas @dhsspdved hNpdd: chloride
and extracted with water foll owed b?/ﬁvabri ne. PU€I ficatli oﬁ@yi‘ ﬁg%%

chr onatBGFSHIMEY difaditbAnod: 14 mekaped: eregtedoet t 2 ONGH (R2xahEs: et hyl
aCGtat@ﬁuﬂ%%%ck&%n.%%%'Esglﬁkgahfgrafo@tyg%iégvéﬁﬂutes. The

reaction was cooled and water {10 mL) was added to the
5 soclution. - The solution was then acidified using 1N HCl to
PH = 3 then extracted 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
’ _
r =
' 0
15
Step A: Preparation of
o]
\\o
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



20 Step B: Preparation of 10 May 2005 MD_02/38i53'PCT/U801142928 180 0 0O

The al cohol from Step A (8.68 g, 0.036 nol) was dissol vedid May2edhyl ene
chloride (15b nL) and cooled to O 'C. Carbon tetrabromde (14.5 g, 0.044
mol ) W RPEEF to the 5 solution foll owed by the sl ow &EFIUSOU#RIDE

tri phenyl phosphine (11.5 g, 0.0447hol) The sol vent .was evaporated and the
resulting material was diluted with ethyl ether causing the

t ri phenyl phosphi ne oxi de by-product to precipitate fromthe solution. The
by-product was filtered and filtrate was 10 concentrated. The resulting

mat er | @&t‘ﬁ@%tg:ES%Q&:Kegai;Qfa@Sé.agﬁuggﬂgi Qg adgi %5 giaoﬁxx?:g.r [dLu%t 158
preci pitate. A" second filTtrafiofi was per orrre ‘the Tiltrate was
concenmiat édllswBdgbpobtrina 01 XhaSorudg, rmhenl driedsovpur NEpSO, by flash

h d t _95-.5 15 h t to 9:1
exancUBBrnyPaReER BT 5 D6 BF1SPRVPRE. BGEeHSErEdrPTRRES PRUPSOYASE) . mass

SpeCtrSbeaﬂﬁeﬂw‘éﬁ‘)aayéﬂioﬁlsﬁtc@ﬂlc &L ﬁgﬁﬁ@t(w—ofwd 43); Ma@s 0 0 20 To. a
dry three-neck round bottom flask was added sodium hydri ‘de (60% oi |

di sper 8PERtrosTaRY g (MG G3AHDI0- in THFE (12

Step B: Preparation of

N\,,Jer
/O

10 A_met:hanol solution (100 mL) of methyl eslter 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 H;O {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 so_lutipn (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 mixtu.re was stirred ox}erﬁight

25 during which a thick precipitate formed. The resulting



10 May 2005 WD 02138553 PCTIUSQO /42928 181 nlL) and cooled to 0 OC. A
solution of the alcohol (0.4 g, 0.0015 nol) from Exanpl e ®WMageedb F in THF
(12 m.) was added and the m xture was stirred for 5 mnutes. The brom de
from Si@em/Bsssas then added as a solution in THF (12 mpcradifies 5
resulting mxture was stirred overriight. The reaction m xture was poured
into IN HC1L and extracted with nethylene chloride. The organic | ayer was
washed with water then brine. Purification by flash chromatography (1:1
hexanes: et hyl acetate) yielded the desired product. 10 C27H35N305 ( MWV

481. 60) .Speciro 0),.,482. 1. t - Preparatiqon of. NN O NO
0 The Zas’tlhsgfé%sl?jglr QJFF%%%&%&%&%%{“@%%@Q@ Hﬁ))p St1£T&fssol ved in
et hanolag®xiinja tang Cr daued W The2 NN Gas. Then Hogdetaehicen was

refluxed for one hqur. The _reaction_ was cooled and water (25 nL) was added .

to t he BT deprEeds eyt SeMicarbRed dgcpgi pi whifsi S9N Weicho pH = 3
then dd aGlRd MR8t Ryk ; rgani g | f Q concentrated
to afford the desitr ezjl cg%gg%;eﬁ g’hg’éif?&gigggg'th?&}%ﬁ?% H31N305 (MW
4535 54 R T9add )speveisss ppy tiMseopyd S42) 4028@y22005 WO 02/ 38. 553
PCT/USQ / 42928 182

- Step D: Preparation of

O‘_\/:DL/—Q
)
10

The acyl semicarbazide from Step C (10 .‘0 g, 0.036 mol)
was dissclved in methé.nol_ (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



Example 34 Conpound 34 0==< N NNO O 5 Step A: Preparation of 0 0 10
A net hanol solution (15 nlL) of ethyl 3-0-nethoxy- phenyl) bixManf@0q Regi stry
57816-01-0, 1.91 g,:0.0086 nol) was treated with hydrazine hydrate (4.2
nL, 0, Y4893 and stirred OVEFHI? The sol vent was RGEpSN&REE and t he
resi due dissolved in ethyl acetate KSO m.). The resulting 15 solution was
washed with H20 (50 nmL) and brind (50 nmL), 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:
Preparation of 10 May 2005 WD 02/38553 PCT/USO /42928 183 0 NN N~ O O
drizide fromStep A (1. 03 g, 0. 0050

A THF solution (20 m.) of the acyi~& ,
nol) was treated with a THF sol of n- 5 propyl isocyanate (Aldrich,
0.60 nL, 0.0064 nol) - added

Ny _
o==< i
N
o ,20
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



dropwi se over 15 mnutes. The m xture was stirred then treated with H20
(50 nL) and stirred approximately 2 hours. The mixture wal0Mewd@@abrated to

an aque@igspg@iyt i on which was extracted w th, CH2d 2, (%C¥lﬁ% The
conbi ned organic 10 extracts were drjed over Na2S04 t hert Cconcentrated to
give the desired acyl sem carbazide as a white solid, which.was used

w thout further purification. CL5H23N303 (MN 293.37) nass spectroscopy
(MH) 292.2. 15 Step C Preparation of 0==< N~ 1 N N The acyl
sen1carba2|de fromgtep B was dissolved in nethanol (60 nL), treated with
KOH (3. 6°gled. 9930n0¢) Thekhipesebetion reds odded, 4Brdwwise, The reaction

m Xt ureg $@ﬁt39nc8ﬁ %%a 6 09 é%gpégghgﬁfﬁn gﬁ@%d%?to 20 (200 L), then

extracted with et e ate €¥Fgani c extracts

wer e washédrwdeh bslmﬁ)(ZSQfﬁbr sdiredngvesr tRESY¥ut-Bencgancentrated to
give the desired N- yl triazolinone as a solid. C3. 5H21N302 (MmN
275. 35)Ffias5ion ’§LE)§EPF-’SSE’6'|§yCPR/F-ﬁ51 29601°C Fndvignerpdsed igy 0488553

PCTIsUSQh{- 42928 184:5tep Dr PLena e%/a%ﬂ)éléile 4chusnae Npfpl / O The

N4- propyl triazolinone fromStep
. solvent was concentrated and the rasulting 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) wae 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 MgS0s. The reactioﬁ was stirred
overnlght at 71 °C. Upon cooling, the reaction mlxture was.

" 20 :flltered and the filtrate was concentrated The resultlng
residue was diluted with methylene 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



irmol) was dlssolved in DMF (20 nL) and treated with p 5 nethyl benzy

bromide (1. 60 g, 8.6 mvl) , powdered K263 (3.2 0. 023 %Néﬂoaﬁd mySo4
(1.2 g, 0. 010 nmol) . The resulting nixture was heated to 80 ' C under a
dryi ngWMQUeE8d%er ni ght.  The reaction mixture was cool edrtDUKORMO28
tenperature, poured into aqueous HWEL (1N, 10b mL) and extracted into Et20
(2 X 10 100 nL). The conbi ned organic extracts were washed with brine (1 X
200 L), dried over Na2SO4, then concentrated to give the crude product.
Purification by flash chronatography (2'1 hexanes: et hyl acetate) gave the

desire —R- b trlazolln c Iorless oil. 15 C23H29N302
(v -G53 BeR TR 1 SR8 L) BT WS B e S & CrbaghPal TN of N0
10 May=2@@5.600; Oabgal53@86?b586?&43&@8)T9e4@% B- nethylbenzyl triazolinone
fromStep D (0.7879 g, 0.002 was dISSO|Ved in methylene chloride (15
m.) and cooled to O OC. To this solutlon was added, dropw se, a solution
of BBr3i£g. QQZPgE al2094, k) in methylene chloride 5 (5 ). After
stirring ab ou 90 mnutes, the reaction mxture was cooled to 0 'C and
guenched by t he dropw se addltlo of nethanol/nethylene chl oride. The

sol vent was concentrated an resulting materjal: was dissolved in

net hyl ene chl ori de. The orga ayer was extracted With 10 water followed
by brine. Upon evaporation o e solvent, the desired phenol was
obt ai ned. C2.2H2. 7N302 (MW 865.48) nass spectroscopy (MH+) 366. 3.

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

'carboxyllc acid. CasH3iN30y (MW:'= 437.54); mass spectroscopy
15 (MH*) = 438.2,



"Step F: Preparation of 0=< N NjL O- -0 15 0 The phenol from Step E
(0.70*g, 0.0019 nol) was dissolved in DM (40 nlL) and treat®etawi2085et hyl 2-
bronoi sobutyrate (1. 97 nL, 0. 013 nol) , powdered K2C03 (0.797 g, 0.0057
nol ), aVQONS. The reaction was. stirred 20 over ni ghtr@vrusid/s2928 Upon
cooling, the reaction mxture was 1iltered and the filtrate was
concentrated. The resulting residue was diluted with ethyl acetate and
extracted with water followed by brine. The organic | ayer was concentrated
to dryness. Purification by flashed chromatography (1:1. 10 May 2005 WO
02/ 385, 53 PCT/USO /42928 186 hexanes:ethyl acetate) gave the desired
ester. C28H37N304 (KW= 479.62); nmass spectroscopy (M+) 480.3. Step G
Preparation of 0=< N~ 1| N O 5H#kafgaesg®er fromStep F (0.250 g, 0.00052
nmol) was dissolved in ethanol (8 nL) and treated with 2N NaCH (4 nL). The
reacti on was refluxed for thirt{y°WPAEEEs33The reaction was cool ed and
water (20 nmL). was added to the solution. The 10 sol ution was then
acidified using 1IN HC1 to pH = 3 then extracted with ethyl acetate. The
organi c | ayer was

o)

N
”\>_./—<2
Step A: Preparation of

ey

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



- reaction stirred for 1 hour. An aqueou

concentrated to afford the desired -car boxylic acid. C26H33N304 (M

451-57), mmss spectroscopy (MH) 452.3. 15 Exanple 35 ConfibMag28% N N O=<
N O- r 10 May 2005 WO 02/38553 PCTIUSO /42928 187 Step A: Preparation
of 0 XGEHMol solution (75 nL) of 3-(3- net hoxypheny|BCT/BSGpR®MEI ¢ aci d
(Aldrich, 10 g,'0.055 mol) was treliled with a 5 catal ytic amount of
concentrated H2SO4 and stirred at room tenperature overnight. The sol vent
was concentrated and the residue was diluted with nethylene chloride (150
m.). The resulting solution was extracted with saturated aqueous sodium
bi carbonate (I1X150 mL) fol lsowed by~ brine (1 X 150 10 nL) , then dried over
Na2S04. Upon evaporati on of @ vent, the desired nethyl ester was
obtained as a colorless oil. lﬁOS (MWNV 194. 23); mass spectroscopy (NW
= 195.1. 15 Step B: Preparation of The ester fromStep A (5 g, 0.0257"
mol ) was dissolved .in toluene (100°m) cooled to 0 OC. An excess of
DBAL (IM 50 M., 0.050 nol) was sl ow to the solution. 20 The

sol ution of

‘The alcohol from Step A (8.68 g, 0.036 mol) was

dissolved in methylene chloride (150 mL) and éooled to 0 °C.
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). Tﬁe 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



Rochel | ' s sal t (saturated) was added and the m xture was stirred over the
weekend. The resulting biphasic solution was diluted w thG4ae0nhd
extracted with ethyl acetate. The organic |ayer was washed with bri ne,
dried ONVRPYMAPISO4, 25 then concentrated. Purification bycrhmseinies

chromat ography (gradient 4:1 to 318 hexanes:ethyl acetate) gave the
desired alcohol. 10 May 2005 WD 02/38.1z;,s3 188 PCT/USQO /42928 Step C
Preparation of The al cohol, Prepared as described in Step B (5.5 g, 0-033
nol ), was dissolved in nethylene chloride (165 nmL.) and -5 cooled to 0 OC.

Pyri di te, (3 570, lowy to the

sol ut i gﬁr{H 'thg (r%(rg%c(it@l’%n%wg% E%War r%e&oqg%rlg&notf) n%%? aﬁajlﬁcg"%]’rs\ %yrgr'ed

over ni ¢ght0.0Eheo Inedtdno IExringh e - 27 Wesc dp | 1 ef@oTirr pughyB) pags ofagekite then
Pyrification by flash chromatography (4:1 10 hexanes: et hyl

concentr etgj
acet at %{/ edéﬂ-xttﬁ’éf%é‘éﬂsr@&laﬁ% YiRE S5 sriepiipes pr epaeabroni@¢é frgm 0==( 0~

The aI #??gtz )a f t e 1 0 ned h triethyl
phosphonoacet ate (%A ric r% gOcﬁgq%ffpm)rll) and?p%tﬂzgg Honat e

(6.26 gesmledsgnolikture wmmstamkaa igveathiyiet Ni githe &@a@i&lms added and
the reaction was stirre overgﬂ\ght again. The reaction solution was

di | ut eJ*RTR ChAZEN RO JCH ARG g 2cfeg ¥ith 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

8>_\O r@ﬁ

‘ 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. '



20 was concentrated. Purification by flash chromat ogr aphy (15
hexanes: ethyl acetate) gave the desired olefin. Step E: Pﬂbwayaﬂp%n of 10
May 20%0% 02/ 38553 PCT/USQI /42928 189 O0-/ O~ The olefin from Step D
(2.5 g, 0,010 1ol ) was di ssol ved /5% ethyl acetate and PGFGEB/#%eh
nltrogen Upon the addition of 5% Pd/C (0.250 g), the solution was purged
with 5 nitrogen then subjected to H2 gas. The reaction was stirred

overni ght. The solution was filtered through a pad of celite. The solvent -
was concentrated to give the saturated ester which was used w thout
further purification. 10 Step FEﬁamgmﬁeﬂﬂon of NN O~ A nethari ol
solution (60 nL) of the ester fromStep E (2-5 g, 0:0105 nol) was treated
wi th hydrazine hydrate (5.14 nﬁomEOT@§ ﬁﬁl) and stirred for three days.
The sol vent was 15 evaporated. The resulting m xture was dissolved in et hyI
acetate and the solution was extracted with water then brine. The organi c
| ayer was concentrated to give the desired acyl hydrizide. C12H18N202 (MW
222.29) mass spectroscopy = 223. 20 Step G Preparation of 0

r/

5 Step A: Preparation of

&)
N—N :
_ O

/

1

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 hydraz:.ne hydrate (4 2 mL, O, 086 mol) and
 stirxed 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



NYNNO O~ 10 May 2005 WD 02/ 38553 PCT/USO /42928 190 A THF sol ution
(20 TnL) of the acyl hydrizide fromStep F (2.1 g, 0.009510%May 2088 treat ed
with a THF solution (20 nlL) of n-propyl isocyanate (Al drich, 1.15 ni,

0. 012 nBP)"23&¥ded dropwi se. The nixture was stirred overgirgisi/iFae 5

sol vent was concentrated to give tA& desired 6cyl senicarbazi de which was
carried forth without further purification. CL6H25N3()! Step H
Preparation of N-N N O0-~ 10 The acyl sem carbazide from Step G (2.95 g,
0.0096 nol) was dissolved in nmethanol and treated with KOH (5.39 g, 0.096
nol) . The reaction was refluxed ogernight. Upon 15 cooling, water was
added to the reaction mxture and tXye soluti g RS then acidified using 1IN
HC to pH = 3. The acidikfied |ayer/was~t+ S acted with ethyl acetate.
The organic |ayer was washed mﬁ'ﬁ“brine, dri ed;\and concentr at ed.

Purification by flash chromat aphy (1:1 20 hexames:ethyl acetate) gave
the desired Na-propyl triazolinwone. CL6H23N302 0@NV289.38) mass

spectroscopy (MH) = 2.90.2. Step 1. Preparation of

A THF solution (20 mL) of the 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 nL}, dried over
Naz50; then cdncentrated to give the deéired N4-propyl -
triazolinone as a sbiid. CasHziN30; (MW = 275.35); mass

25 'SPéctroscopy {MEW = 276.1.



10 May 2005 WO 02/385-53 PCT/USOI /42928 191 C, N ~N N O~ rj The

N4- propyl triazolinone fromStep H (2.13 g, 0.0073 nol) wésMhiys00bved in
DVF ( ééﬂké'% d treated with a-chloro- 5 p-xylene (1.5§F£0.0110 nol ) and

powder e (5.09 g, 0.037 nol)s, The resulting nixt GFEUEYERE rred

overnight at 67 OC. The heating source was renoved and ethyl acetate was

added to the reaction m xture. The organic | 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 dESkeped: NRreparhbibnbehzyl triazolinone. C24H31N302 (NW 393.53); nass
spectroscopy (M+) 394.3. 15 ..Step J: Preparation of N 0==~ N /,] 0O The
N2- p- met hyl benzyl triazolinone freomStep 1 (1.96 g, 0.005 nol) was

di ssol ved in nethyl ene chlori m.) 10 May 2005 WO 02/38i-53

PCT/ USO / 42928 192
. Ny )
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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

O

5,
I




and cooled to 0 'C. To this solution was added, dropw se, a Solution of
BB-r3 (0.942 nL, 0.010 nol) in nmethylene chloride (10 M.)10WMay@0Stirring
for about one hour, two additional equivalents of BBr3 was added. The
react i W® ®3%i8re was 5 cooled to 0 OC and quenched by PAPUS#ININSEse addition
of net hanol / net hyl ene chl oride. e sol vent was concentrated to' give the
desired phenol which was used wi thout further purification. C23H29N302 ( MWV
379.51); mass spectroscopy (MH#) =3 8 0. 3. 10 Step K Preparation of

O=< N~ | Nk"- ~\ /Y O The phenol fromstep T (1-75 g, 0.0046 nol) was

di ssol ved '@h@tﬁ;@ﬂBLm&éﬁ?%Hh%yl 8915%%1%‘?&&@%@%%%@1? 6‘75‘2’}70 5 o

2- bronoi sobutyrate (4.7 ~ powder e
014 nob) 0.464 NgSD4W<’IhedleaQiV@ﬂ pasmehylerd dvkonnght (25 ™M) OC. Upon

coolin t ctiLo Xt r e wasflltered and t rat e. was
concentrat gg E%ﬁ E?egulcﬂ T P S SR LA ey #cfehé P at®e and 20
extracktedusibh watBrr{ofd Q’;vmll my, oo ndig Cﬂrﬂ&rﬁéiﬂﬂ:@éi% cH&s-irncent rat ed

to dry2ess Purification by flashed chromatography (1:1 hexanes: et hyl
“acet at Ve tHEL@EteFiraing EQF oRkbest P ImimpoeBoNEhE YRAFEDIR 65) nass

spect rﬁ%ﬁ%i‘e(%‘%)cé@feé £850 1€ Mg R 9/ RS IR0 / 42928

. 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 spéctroscopy (MH+) = 366.3.

-Step F: Preparation of

<1
f/ | 075/"\/

15
The phenol from Step E (0.70'g, 0.0019 mol) was

dissolved in DMF (40 mL) and treated with ethyl 2-
bromo;Lsobutyrate (1.97 mL, 0.013 mol), powdered K.CO; (0. '797
g, 0.0057 mol), 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



193 Step L: Preparation of O NI N N O O O The ethyl ester from Step K
(1 g, 0.002 nol) was 5 dissolved in ethanol (24 L) and traasMed2005h 2N
NaCOH (%ﬁ%gﬂk%, The reaction was refluxed for one hour. The reaction
was. coo et water (25 nL) was added to the sol ution. PEGHESOIEIt i on was
then acidified using 1N HC1 to pH 863 then extracted with et hyl acetate.
The organic | ayer was 10 concentrated to afford the desired carboxylic acid
as a colorless o~I. C27H35N304 ( MWV 465.6) nass spectroscopy (M+) 466.7.
15 Exanple 36 Conpound 36 N NO O O Step A Preparation of 10 May 2005
WO 021385&HRCHUWSA /A2928cdPdyad hd désired esTtt&phertggH%& é,9, 0.0060
nol ), prepared as in Exanple 22, Step F, was dissolved in X& %25 m.) and
treat ed™ th 4thi2)4s mass spectroscopy (MH') = 480.3.

Step G: Preparation of

Ny
o=<|
N
F/ Q‘O
| The ester from Step F (0.250 g, 0.00052 mol) was
dissolved in ethanol (8 mL) and treated with 2N NaOH (4 mL).

o]

The reaction was refluxed for thirty minutes. The reaction
| was cooled and water (20 mL) was added to the solution. The
10 solution was then acidified using 1N 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

N



bronobutyrate (Al drich, 1.4 g, 0.0072 nol), powdered potassiumb5 carbonate
(Aldrich, 3.3 g, 0.0240 nol) and small amount of rnagnesi utd &laly2808. The
resul tiwg oBjz¥dsdre was stirred and heated to 650 C for %ﬁﬁg,é@.lwgbe
resulting reaction mxture was* adged slowy to HCL (I'N and
extracted with ether (3X) . the ether |layers were conbi ned, washed with
wat er and dried 10 over sodiumsul fate. Evaporation of the solvent gave the
crude product. Purification by flash chromatography (1:1 hexanes: et hyl
acetate) gave the desired ethyl ester as a clear oil. 15 Step B:

Prepar &t Bf RrepazatponThé et hyl ester from Step A (0.1 g, 0.0002 nol)
was 20 dissolved in methanol (2,nl) an d treated w th'an agueous sol ution
of 1ithium hydroxide (0-01 g\ 0./0004 \n water (2 nL). The resulting
m xture was heated to 50 OC f®T S en stirred at roomtenperature
overnight. The reaction ,mxture was add€&d to water and acidified with
agueous HC1 25 (conc.) to a pH of 3 and extg-atted with ethyl acetate (2X)

These two I%}}ers wer e_ conbi ned, washed with brine and dried 10 May 2005 WO
02/ 385553 PCTIMEEr#A2b280 0t oy 615 gofel 9% st ¢ ateetimredsinydnt- was

evapor {1tk ve-1 heaflesi Lgd rarboxyld ' Q. L£2aH31IN304 (MW
437. 54?1%353 speccf'rosg:opy J(m)fé;‘ %’3?1@%@%& %S’g pated Wll_&' 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
(MH*) = 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 |



Conpound 37 H)~~N NN Step A: P.reparation of nethyl 4- (4-iodophenyl)
-butyrate zz~ 0 10 0 To a solution of 4-(p-iodophenyl)-bttpayeoasi d (45.0
g, 0.153¥avr38ssn nmethanol (1.3 L), was added sul furic acid (concentrated,
8.4 nL) dropwise and it was stirred L room 15 tenper at ur BCodersRbd r ogen
for 3 hours. The reaction mxture was concentrated on-a rota-vapor, the
resi due was then partitioned between ethyl acetate (700 nL) and saturated
sodi um bi car bonat e aqueous sol ution (500nL). The organi c phase was
separ at ed, Wwashed with brine (2x200 nL), 20 then dried over Na2SO4 and
filtered” Evapor aFEBATetissl vént gave the titled conpound as an oil that
was used in step. B wthout further purification. Step B: Preparation of
25 10 May 2005 WD 02/385S3 196 PCT/ US 28 ~ 0 N NH2 H A mxture of
met hyl 4-(4-Lodophenyl)-butyré%e .155 nol) from Step A and
hydrazi ne hydrate (38.8 g, 0.775 nol) i t hanol (200 nL) at room
tenperature was stirred 5 overnight. The solwent was evaporated and the
resi due was 1ﬁgtéié&m§9 bet ween et hyl acetate (500nmL) and water (100 L)

The orégani ¢ layer was wiltiRpnRd &S (B Otimed aidstep B (5.5 g

Pyridinium chlorochromate (8.57 g, 0.040

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’

_—
0.023 mol) from Step C was

oo ’ phonoacetate (Aldrich, 6.12 Q
0. mol) and potassium carbonate (6.26 g, ¢ 045 mol) i
water and stirreg overnight -

The aldehyde (3.73 g,
15 combined with triethyl phos

. Dioxane was added and the

* . - [ 4
+
g

was diluﬁed with hexanes and extracﬁed

| " The o i
20 was concentrated. o

Purification by flash chromatography

(15: :
( ‘ 1 héxanes-ethyl acetate) gave the desired olefin

Step E: Preparation of



brine (2xI1 OO nL), dried over Na2SO4, filtered and concentrated to dryness
to give the titled conpound as a 10 white crystal that wasiomag2005step C
wi thout further purification. Step C. Preparation of O HH .41 N NY 15
0 To aveeainssion of the Step B product (47A g, 0.155 Mé"nh%;ﬂiﬁswm)
was added a solution of ethyl isocysnate (Aldrich, 14.7 nL, 0.186 nol) in
THF (200 nm.) dropwi se and the m xture was stirred at roon1tenperature for
an hour. 20 Evaporation of solvent gave the titled conmpound as an off-
white powder that was used in step Dwthout further purification. Step D:
Preparation of NN .4; 0 N 25 10 May 2005 WD 02/38553 PCT/ USO /42928
197 To a solution of the Step C product (58 g, 0.155 nol) in nethanol
(775 nmL), was added potassium roxide in one portion (43.5 g, 0.775
nol ). The reaction m xtureowss heated aii55oc for 48 hours. Half of the

vol une was then 5 evaporated On rota , the residue was then
partitioned

The olefin from Step D (2.5 g, 0.010 mol) was dissolved
j.n ethyl acetate and purged with nitrogen. Upon the
addition_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 solution was filtered through a pad of
celite. The solv'en‘t 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

N N

'-\H/.\N

o} o



bet ween ethyl acetate (1. 0 L) and water (500 nL) , and the two |ayers
were separated. The aqueous |ayer was extracted with ethyjppegtabs (2 x
200 nlL). The conbined organic |ayers was dried over Na2S04 and filtered. -
Evaponad ppsesef 10 sol vent gave the titled conpound as g-mhéfiR269! 1d. Step
E: Preparation of NN )'0 N 15 7@ a solution of the Step D product (2.05
g, 0.00574 nol) in nethyl ethyl ketone (60 nlL), was added 4-(tert-

butyl )benzyl brom de (1.93 ni, 0.00861 nol) followed by potassium

car bonat e powder (4 75 g, 0.0344 nol).The 20 resulting m xture was stirred
under refl ux under gz%tube for 24 hours. The reaction mxture was

cooled to t%?]lﬂé? IElr bt neh ‘H&ﬁ*tqcﬂﬂom%rﬁ%ﬁt%et ate (100

m.) and CI Saf Wadedy, R4S eaus |ayer was |
extract e% %1 et hy@ ace?lew(loo %%%a%cg%%é}?%er%%?nbl necf or ganl c phase dried

over MEAS@E andbAdpytlerishcydEvaper éﬂxlctm@i sleEennL.gaG/d)JeQ eraide product, ,
whi ch rifi.ed on silica col t|n 50% et hyl 10 I\/ay i
2005 %%%32%@%@1%/ Iivicy 1"@38‘3 a%%’t |CF1VG%53<’E{-IH% to ((iﬂeve the titled !
cobpoundvasitC et | @Sscerttitat &l epo Fyi s eftas adés)ﬂ:é& adyl

semicarbazide which was carried forth without further

purification. CigHa5N305

Step H: Preparation of

o=<:‘]“, Q |

10 o

The acyl semicarbazide from Step G (2.95 g, 1 0.0096 mol)

was dissolved in methanol and treated with KOH (5.39 g,
0.0596 mol). The reaction was refluxed overnight. Upoﬁ
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 :ac:etate. The
organic 1ayer_was washed with brine, dried, and
'éonc'entrated._ 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



HOV'~N-N ~-- O N To a solution of the Step E product (2.4 g, 0.0048 nvol)
in benzene (5 nL) at roomtenperature, a solution of KOH 1D fay360%, O0.0953
nmol) in water (8.9 nL) , chloroform (19.2 nL) and Pd(Ph3P)2C 2 (0.34 g,

0. 0004y owd/3ssxer e added and m xture stirred for 24 hopg$asd)eg M xture
was diluted with diethyl ether (2@:1n) and pH adjusted to pH=1-2 by
addition of 1IN HCl. Layers were separated and the aqueous | ayer extracted
15 with diethyl ether (3 x 100 nlL). . The conbi ned organic |ayers. were
dried over Na2SO4, filtered and evaporated to give a crude product, which
was purified on a silica gel colum .,eluting, first with 70% et hyl
acetate in hexane and then gt hyl acetate. The titled conpound was
obtained as 20 white solid. )y# (MH+ 422.5). Exanple 38: 25 Conpound 38
10 May 2005 WD 02/385i 3 PCT. O/ 42928 199 O NNN N Step A: Preparation
of nethyl 4-benzyl oxybutyrate 5 To a solution of 4-benzyl oxybutyric acid
(54.8 g, 0.282 nol) in nmethanol (1.4 L), was added sulfuric acid
(concentrated, 1.4 i) dropWLsg and it was stirred at room

Pasass

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)



tenperature under nitrogen overnight. The reaction m xture was
concentrated on a rota-vapor, the residue was then 10 partigmMapedodbet ween
ethyl acetate (700 nlL) and saturated sodium bicarbonate aqueous sol ution
(200 VP 0HESdr gani c  phase was separated, washed wi th PETVURS14228 100 ni),
then dried over Na2SO4 and filted®d. Evaporation of solvent gave the
titled conpound as an oil that was used in step B 15 without further
purification. Step B: Preparation of 0 k., H 20 A m xture of nethyl

4- benzyl oxybutyrate (58.7 g, 0.282 nol) from Step A and hydrazi ne hydrate

(56.4 1) .1/ odret hanagl, .( 300 . at _room erature,was stirred
overni%?](%.lcﬁh%&)s% v@nt&ﬁars&%e\?%lﬁ'gsr AT T (R raéicf‘%%e PPEFE1 t Foned

bet weespbitydn asetBle ((0.19)4 2200, wat ary of FRO )ndn The 1oy Damd ccRPol 848" Was
washed v&t er (3 x 100 nL) and brine (2 x 100 nL), 10 May 2005 WD 02/ 38553

PCT/ Uéé 4?9’2‘8_ 2o e § et g M@E’uﬁi¢1?‘ér3é@luénqﬁwen@éﬁitépedlto dryness
W tholt o EREr bt ek ron, BBy SR g e o "IN N -
N, 2, ~caehed 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. Cj3Hz9N30, (MW = 379.51); mﬁss spectroscopy
(MH') = 380.3. '
10

Step K: Preparation of

=1 |
AT

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 mI.,, 0.032 mol); powdéfed
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 ‘ '



O To a solution of the Step B product (58.7 g, 0.282 nol) in THP (600n),
was added a solution of ethyl isocyanate 10 (Al drich, 26.810m4ay@0838 nol)
in THF (300 nm.) dropwise and .the mxture was stirred at roomtenperature
f or anwb@unsssi Evaporation of solvent gave the titled cpipeysd,sgs an of f -
white powder that was used in step3D without further purification 15 Step
D: Preparation of NN N ~-- O A suspension of the Step C product (78.6 'g,
0.282 mol) in a solution of KOH (19. 0 g, 0. 339, nmol) in water (380 niL)
20 (1. 2 eq of 5% KOH aqueous solution)', was heated at 110 OC for 1 hour
(as soon as th6 tenperature is increased, suspension disappear). At that
time, TP hoviePRRF &G iHg material  remained and reacti on was cool ed to
roomtenp6rature. Then, pH was adjusted to pH=6-7 by addition of 1N HC,
and 25 extracted with ACOEt (3 x 500 mL) . The conbi ned organic | ayers
were dried over Na2SO4, filter and evaporated to give the titled
conpound as,white solid. y 2005 WD 02/38ii3 PCTIUSQO /42928 201 Step
E: Preparation of NN O

N—,, _
A
N
' o]
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 the desired carboxylic acid as a

colorless o0il. Ca7H3sN304 (MW = 465.6); mass spectroscopy
{(MH"} = 466.7.

5 . Example 36

Compound 36

Sle S iivs

Step A: Preparation of



5 To a solution of the Step D product (.9.7 g, 0.00374 nol) in methyl

et hyl ketone (400 mL), was added 4-(tert- butyl)benzyl brontMay@0052 ni,
0.00935 nol) followed by potassium carbonate powder (25.8 g, 0. 187 nol)
The resultin m xture was stirred at 80-85 RC under a‘g be for 24
10 hodYQ%/3BR¥ reaction m xture was, cool ed to room t emp¥ g[\j 25 nd then
partitioned between ethyl acetat ew('300 m.) and NH4CI saturated aqueous
solution (300 nL) . The aqueous |layer was extracted with ethyl acetate
(200 m.) and the conmbined organic phase:dried over Na-2SO4 and filtered.
Evaporation of 15 solvent gave a crude product, which was purified on a
il acetate in hexane to give the

silica gel colum elwing W kh 50%et

titled conmpound as @ | es o\ - = paration of NN Ho""J'|l N
>=0 To a sol ution_e e S Fp ZWWI) 25 in et hanol
(100 m.) at roomtenperat @ e, palladi um 10% on 10 \2005 WO 02/385-13
PCT/USQ / 42928 202 activated Carbon (1.03 g) was %dded. M xt ure was
stirred wunder hydrogen atnosphere (balloon) for 3 hours and then filtered
t hrough a plug of celite. Evaporation of the solvent gave the titled

conpound ash&hidheerssl | 2 Ihad, wvasodsaisasi) N &éﬁa&&\ﬂ dbold Herges 22,

purlflcatlon Step G Preparation of NN N ~--
tep F, was dissolved in DMF (25 mi) and treated with ethyl 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 ;he desired ethyl ester as a clear

oil.

15 Step B: Preparation of ' é

,©/\ ﬂ}

_ 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




To a solution of triphenyl phosphine (1.23 g, 4.68 mol) 10 and i m dazol e
(0.32 g, 4.68 rrnol) in a 3:1 mixture of Et20- CH3CN (20 md-May20032C under
nitrogen atnosphere, iodine (1.19 g, 4.68 mmwol) was added in small
porti ome oniz¢dzs vigorous stirring. The resulting m xtureCwasoiwasased at room
tenperature and stirred for 30 mnttes. Then, m xture was 15 cooled to 02C
and a solution of the Step F product (1.35 g, 4.25 mmol) in a 1:1 mxture
of Et20-CH3CN (5 nmL) was added. Reaction was stirred at 0 9C for 15 mn
and at room *tenperature for 30 m nutes and then poured onto 0.51g HCl1 (50
ni L). The_agqueous | ayer.was tracted twce with a 1:1 20 m xture of

it 20- HEXSRaSoTTO0 FE}TARE. ¢ e Eoubt RERL oF §ant E-oRRAGETdrT it By arifazs0r and
filtergdsiEvapeaaborpl of setdeas apgayela Criuds,poeduel, = WiTlsaas purified
on a silica gel colum.eluting with 50% ethyl acetate in hexane to give
the tPEFEJSESAPHARAECEE 8H)oF A38-05 Step H Preparation of 10 May 2005
WO 02/ 38S53 PCT/ US01/ 42928 203 O r N >~0 To.a stirred slurry of zinc dust
(0.21 g, 3.22 mol) in anhydrous THF (0.5 nmlL) under nitrogen atnosphere at
60 22C was added 1, 2 -dibronoeErample1379 ~LL, 0. 16 nmol) . After 15 5

m nutes of vigorous stirring, the slur Yo pras allowed to cool to room
tenperature and chl orotri net hyl~g%®9 3171 000,

O

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



0. 135 mmol ) was added. M xture was stirred for 30 mnutes and then was
reheated to 602C. Then, a solution of the Step G product {®DM382§050. 54
nol ) |, 0%8p¥grous THF (1 m) was 10 added dropwi se and mixture stirred for
30 minutes. A solution of tert-bx&yl 2- (4- br omopheny! $GT{ER9VH3225.-

met hyl propi onate (0. 36 g, 1. 08 nnol) , Pd (dba) 2 (0.0155 g, 0.027 mmol)
and tri-o-tolyl phosphine (0.0164 g, 0.054 mol) in .anhydrous THF (I nlL)
was added and the resulting soluti-on 15 maintained at GO 2C for 2 h.
Reaction was then cooled at roomtenperature and poured onto saturated
NHACL aqueous solution (201l ueous |l ayer was extracted with
ethyl acetate (50 nL) and t @ ayer washed with saturated NH4CL
aqueous solution (2 x 10 nL) “~Jfhe.€o edMaqueous -20 phase was extract ed
with ethyl acetate (50 nL) and the conbibthed organi c phase dried over )
Na2SO4 and filfered. FEvaporation of solvent gave a.crude product, which
was purifiRdBREERiPF FBEHar! bt (i edephery i thulpyebenyh7 -Scetate in
hexaney 1 [ jt C r hl. : M-+ 1):
552 4.0 L0 e Hooe e T BerS RerT O 1S 25at =08, 1a8 28 B oBar 2Bl on of 0
HO - N®¢LliThia: Qretphangl otRA? 118G thPoamst ¢mpatatuae Mrasuseioked

5 overnight. The solvent was evaporated and the residue was

partitioned between ethyl acetate (500mL) and water (160

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

| ,

\I::J\//\vjiN’ﬂer\f/'

- . .. H [l

To a solution of the Step B product (47.6 g, 0.155 mol)

_in THF {(500mL}, was added a solﬁtion of ethyl isocyanate
(Aldrich, 14.7 mL, 0.186 mol) in THF (200 mL) dropwise and
the mixture 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

3 |

25



triflouroacetic acid and di Chl oronet hane (10 nL, 50% V/v) 5 wth stirring
for 3 h. The solvent was renoved on a rotary evaporator and-Mag20@Si due
dried under high vacuumto give the titled conpound. Exanple 39 10
Conmpour@ 038ss52- (4- 13-1: 1-14-tert - Butyl benzyl) - 4- met hvlpcy@69r4e28- di hydr o
AIH[1,2,4)triazol-3-yi. lpropyl) plgnolLcy) - 2- et hyl - 3- phenyl pr22ionic acid
O HONN (r)r~j, N 15 Step A: Preparation of 4-(4-Hydroxyphenyl)butyric
acid hydrazide HO O ZZZ O N NH2 . 20 H A m xture of nethyl

4- (4- hydroxyphényl )butyrate (4.93 g, 0.025 nol) and hydrazine hydrate
(25.4 g, 0,254 mol) inp 10 2005 WD 02/38'.)53 PCT/ USQ /42928 205

met hanol (6%° i) S aStheat %é‘?t§%fq BECFHTE A hdur O -5 Wed )t hen cool ed

down t O, IO L.EEPel RE 81 AL AN5d T ddRds MY A hyH1e,3leV et opRs evapor at ed
and the residue was partitioned between ethyl acCetate (100 nlL) and water
(100 eexfiamel(dt gandc P alydd meb) dr ik gwrectNas@ixthiret sreed and

heated at 85°C for 48 hours. Half of the volume was then

5 evaporated on a rota-vapor, the residue was then partitioned

between ethyl acetate (1.0 L} and water {500 mi), and the

two layers were separated. The agueous layer was extracted.

with ethyl acetate (2 x 200 mL). The combined organic

layers was dried over Na@SOq 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
Vmol) 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 extracted'with_ethYl 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% éthyl



concentrated to dryness to give the titled
(3.30 g, 67% . 400 MHz 1H NWR (DVMSO-d') 8 0 (s, 1H) ,108M8920685 | H) |,
6.93 ( 9.8 Hz, 2H) , 6.63 (d, j = 8.8 Hz, 2H), : , 2.40
(t) J‘%O"l’é’g"g, 2H).1.97 10 (t, Jog& 7.2 Hz, 2H), 1. 71-%‘3%%‘556?’?%9%5%; Mass
(MH) 193.27. Step B: Preparation of HOHH N NNI1HY 150 To a
solution of the Step A product (3.49 g, 0.0180 nol) in THF (900 nL), was
added net hyl isocyanate (Aldrich, 1.17 nmL, 0.0198 nol) dropw se and the
m xture was stirred at roomtenperature for an hour. Evaporation of

sol verﬁcg‘awee 2n thexané ttedycoapdund-disl e offipawid eaposdberl8dse g, 71%.
Mass (hA = 250.30. Step C. Preparation of

5-13-( ydroxyphenyl)propyll-4 nmet hyl -2, 4-dihydro- [1, 2, 4 ].triazol-3
-one HO H NNNO N 25 To a solution of the Step B product (3.21 g, 0.0128
nmol) in methanol (64 nL), was added potassi um hydroxide in one portion
(10. 8 Ytew Hs1 ﬁB¥?PaIQ¢%Q¢é§Etlon m xture was 10 May 2005

5

compound as a white crystal'’
9. 1

HO N-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 ‘ .



WD 02~38153 PCTI USO /42928 206 heated at 70 OC for 36 hours. The residue
was' concentrated under reduced pressure and di ssol ved i nlGstagi20030 i)
The aqueous solution was acidified to pH = 2 by concentrated HJ,

resul twang2/s835pr oduct precipitation. The het erogeneous PETISotsreswas stirred
for 18h, and the product was col [ietted by filtration, yielding the titled

~ conpound as aLn off-white solid (4.5 g, in excess of theoretical yield).

400 MHz 1H NWR (DMSO-d6) 5 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, J

= 7.6 Hz, 2H), 1.80-1.77 (m 2H); Mass (MH~) = 234.21, (MH) = 232.29.
step b: Preparatlon of 2-(4-tert-Butyl ben'z 5-A£3-[4-(4-

tert butyl benzyl oxy) - enyl ] propyl | - 4-ne 4 15

di hydro[ 1, 2, 4]tr|ang N Tqy 4Nso|ut|on of the Step C product
(1.00 g, 4. 3 mmol ) 20 1.2 nL)f Ve added 4-t- but yl benzyl brom de
(3.86 g, 17 nmol) follomed pot assi u carbonate powder (2.92 g, 22

nmol ). The m xture was stirred at rt un r nitrogen overnight. The
reaction mxture was partitioned betweén ethyl acetate (20 nL) and water

(20 mMgtep'e Gr@RirarRbaserlhevhgidaipdneyebxipasddated filtered.

Evaporation of solvent gave a crude product, which was purified on a

silica gel columm eluting h 20% et hyh acetate in hexane to give the
titled conpound as colorle il §1.12 ¢ 59@@ 400 MHz 3-H 10 May 2005

5 . To a solution of 4-benzyloxybutyric acid (54.8 g, 0.282
" mol) in methanol (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) ,



WD 02/ 38553 PCT[ USOl / 42928 207 NMR (CDC13) 7. 42 - 7. 26 (m 8H , 7. 0
6(d J =8 8t 2, 690 (d J88tH, 24, 500 (3,1@M)3y2é9§9 (s,

2H), 3.15 (s, 3H , 2. 63 (t, j = 7 2 Hz, 2H) , 2. 46 (t, J =17.
2H) w ngg guintet, J 7.6 Hz, 1.29 (m 18H) ; I\/B;ETAJMT]“Z))ZS 526 43
6tep E r

epar ati on of 2-(4- tert Ehhtyl benzyl )-5-[3-(4-
hydroxyphenyl)propyll-4 nmet hyl - di hydro-[1,2,4]triazol-3- one 10 HO N-N
N k To a solution of the Step D product (1. 12 g, 2. 1 mml) in EtOH (21
m.) was added 5% Pd/ C (22 ng) and a hydrogen 15 balloon. The reaction was
stirred for 18 h. After filtering away the catalyst on celite, the
fiItraieim@svvenﬂ@eﬁﬁhatédlt@rpﬁbdm@edﬁmséﬂttb&édcmﬁpdﬁw@e@& &owhite solid
'(0.746 920 %%9 1H NVR (CI%%S% 8 7.33 d J=8.4 Hz , 71.28
(d, 8.9 igled geoppound_—ag g S0CB¥fLa 6t1?2t(HaSJuse§ HnHz 2H),
4.89 (§teﬁ”@ w1€hé@h(§ur@ﬁ&r pu@l@icétloh = 7.6 H, 2H), 2.46 (t, J =7.2
Hz, 2H), 1.97- 1.92 (m 2H); 1.28 (s, 9H); Mass (IVHH+) 380.26. 10 May 2005

WD 02138_553 PCT/ USO /42928 208
5

Step C: Preparation of
SN NV’
H

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

@\/0\/\/{:’& o
)

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 mL)
‘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.



Step F.- Preparation of 2-(4-[3-[I-(4-tert-Bu:tyl benzyl)-4-

met hyl - 5- oxo- 4, 5-di hydro-1H[1, 2,4]triazol-3-. yl)propyl) thdag2¢Phr opi oni c
acid et%y ester O NN 0~1 >=0 N 5 To a solution of the Step E product
(0. 74 WO #367 mol) in DVF (7.9 rrL) was added et hyl HHIMSSI8PR®Nat
(0.713 g, 3.94 mol) followed by %5' wder ed potassi um carbonate (1.36 g,
9.85 mml) The reaction was stirred at rt overnight, then diluted with
ethyl acetate (2-0 nL) and washed with 10 water (10 nL). The aqueous | ayer
was back-extracted with ethyl acetate (20 nmL), then the conbi ned organics
were dried over Na2SO4 and concentrated. The product was purified by

col um chromat ography (90 9 Si 02, 50% ethyl acetate in hexane to 100%

et hyl QtepaBe) pPoebdragivheodt hyl ester as 15 an oil (0.754g, 80% . 400
mHz | H NVR (CDC13) 8733(d J 8.4 Hz, 2H), 7.28 (d, J = 8.4 Hz, 2H),

7.04 (d, J = 8.4 Hz, 6.79 (d, J = 8. . PH), 4.89 (s, 2H), 4.70 (q,
i 6.8 Hz, 2H), 4.21 (q J = 7 2 Hz, : T 3H), 2.62 (t, J =
7.6 Hz, 2H), 2 45 (t 7. ZHN,N1 o420 (quintet, T = 7.2 Hz, 2H)

1.60 (d, J 6.8 Hz, 8 1 23 X2H); Mass (M+W 480.2. 10 May 2005
WO 02/ 38i . 53 PCTf USOI/4 8 epNG Preparatlon of

2-(4-{3-fl-(4-tert- Butylbenzyl) 4- f)
nmet hyl - 5- oxa- 4, 5-di hydro-1H[1, 2,4]trlazol -

._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 drylng tube for 24

10 hours. The reactlon mixture was cooled to room 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

15 solvent gave 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

To a solution of.the Step E product (4.259; 0.0103 mol)
25 in ethanol (100 mL) at room temperature, palladium, 10% on



yI-IpropyI)phenoxy) 2- met hyl - 3- phenyl propionic acid ethyl ester N 011
r C~-~ O 5 Amgnetically stirred solution of the SteMaf 2p09duct
(0 752 g, 1 .6 nmmol) in TRF (12 nL) was cooled to -78 OC under nitrogen.
LHVDS WOW2%8Fdtion in THF, 1.96 nlL) was added dropw seP@i/aSeyedsge,
foll owed by-syringe addition of 1023 mi xture of benzyl brom de (0.992 g,
5.8 innol) and tetrabutyl ammonium i odide (57 ng, 0.15 mmol)-. The
reaction proceeded for 1h at -78 OC, then for 4h at -20 OC, and finally
for Ih at rt. The reaction was quenched mﬁth sat ur at ed aqueous anmoni um

chl or e, ;300 o Yl Asetat gvag 19.3ddeds Lavers were separated. and the

organi ¢ phase was h oncentr at ed.

The pundecthwﬁ$ogehlht&dsbhe&@lumalgbbﬁnﬁﬁﬁﬁﬁammﬂnﬁﬁﬁ)éhdﬁﬂﬁén 50% et hyl
acetate gn he ane to 100% et hyl acetate) providing the ethyl ester as an-
oi | % &ege Sy oughoanvRl UIHO{VCES L EERCEYRPRTR 3PNy ofs the , 6.99 (d,

iiﬁzsg%’ﬁ'&“tz 3¢ E4Eyitisd, chpboliag TR %grl%%%w i1 ‘S s

3HP, 2ueed(in $tEP7G6wHZ.h02H) fu2 thér( puxd fication.2H), 1.95- 1. 91 (m 2H),
1.34 (s, 3H), 1-27-1.20 (m 12H); Mass 25 (MtH ) 570.3, (N+NH4') 587.3. 10
May 2005 WO 02/ 38553 PCT/ USOl / 42928

-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. Eveporation 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



|

210 Step H Preparatioh of 2-(4-f3-[1-(4-tert-Butyl benzyl)-4-

nmet hyl - 5- oxo-4, 5-di hydro-1H[1, 2,41~tri azol - 3-: 10 May 2005

yl) propyl ) phenoxy) - 2- net hyl - 3- phenyl -propionic acid HOO NN N 5 A
magnet WOMPBY53t i rred solution of the Step G product (OrPOWBSH/420813 nmol) in
EtOH (1-3 nlL) was trea~ted with N&3H (SM aqueous solution, 0.128 nl)
and' heated at reflux for 18h. The reaction m xture was aC|dified to pH = |
using 1M HCl, and' cooled to rt. Ethyl acetatewas added (10 ni), 10 | ayers
were separated, and the agueous phase was back- extracted with EtOAc Q x 10
mL) . (~onbi ned organi c phases were dried over Na2S0O4, and concentrated to
provide the product as s tacky solid (0..054 Mass (MW 542, 2,
(MH) 540.2. 15 l%s Conpound 40 0 y 2005 WD 02/ 385, 13

| e

PCT/ USOl / 42928 211 0 N-N
2-(4-{3-[l-(4-tert-BUty zy - npt_hyll- 556Q0- 4, 5- di hydr o-
IH-[1,2,4]triazol-3-yllpropyl)phenoxy)-3-*{4-fl uorophenyl) - 2-
nmet hyl propi onic acid ethyl ester 0 0 A- NNroN-~- 0 F

To a stirred slurry of zinc dust (0.21 g, 3.22 mmol) in
anhydrods THF {0.5 mi} under nitrogen atmosphere at 60 =2C

was added 1,2-dibromoethane (13.9 pL, 0.16 mmol). After 15

‘5 minutes of wvigorousg 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 (50 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.



5 Step A: Preparation of 2-(4-(3-[l-(4-tert-Butyl benzyl)-4-
nmet hyl - 5- oxo- 4, 5-di hydro-1H[1, 2,4]tri azol - 3- 10-May 2005
yljpropyhkpaﬁﬁg%y) 3-(4- quorophenyI) 2-met| ~yl propionic acid ethyl ester
----01 0-0 NN N 10 FA nagnetlﬁgélly stirred sol uti oRCHUSOHEY928
2-(4- f3 [l-(4- ~ert-buty3-benzyl)-4-nethyl -5-o0xo0-4,5-di hydro-| 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
nltrogen LHVDS (IMsolution in THF, 0.31 nL) was added dropw se via
syringe, S£6Pl dwed Byepayakiga aﬁdltlon of a mixture of 4-fluorobenzyl
bromde (0.173 g, 0.91 mmol ), and tetrabutyl ammoni um.i odide (10 ng, O.
03 nmmol) . The reaction proceeded for Ih at -7 8 then 20 for 4h at -20
"C, and finally for Ort. The reaction w bernChed with saturated
aqueous annDnlun1chIor| May 200 02/ 38553 PCT/ USQ ] 42928 212
et hyl acetate was adde ﬁgizﬂngizﬁjiagg%a and the organic phase was
washed with brine, dried over centrated. The product was
purified by colum chronatography (30 9 Si 02 50% et hyl acetate in hexane)
5 providing the ethyl ester as an oil (0-051 g, 35%. 400 MHz 'H NWR
(CDC13) 8 7.3fhd - 22.6My 88, qude (ggo(gng)LT 8.4 Hz, 2H),

was treated a mixture of
triflourcacetic acid and dichloromethane (10 mk:, 50% v/v)
5 with stirring for 3 h.

‘The solvent was removed on a rotary
evaporator and the residue dried under high vacuum to give
the titled compound.

Example 39

10e 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




74 (d, J = 8.4 Hz, 2H), 4.88 (s, 2H), 4.20 (g, J = 7.2 H, 2H), 3.28 (d,

6.
J 14 0 Hz, 2H), 3.14 (s, 3H), 3.12 (d, J 14.0 Hz, 2H), ﬂ)-%y(zt)osj 7.6
Hz, 2.44 (t, J = 7.2 Hz, 10 2H), 1.95-1.91 (m 2H), 1.28-1.22 (m

18H) Pafs; Preparation of 2-(4-{3-[l-(4-tert-Butylb
et hyl"'?;{g%o@:i%g 4,5-dihydro- | H[1, 2, 4ig 71 azol - 37YI]propy|FB{%53”'6)zs

phenoxy) - 3- (4- fI 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 nmol)
in EtOH (0.9 M) was treated with NaOH . (5M aqueous solution, 0.091 ni)
and heated at reflux: for 18h. The reactlon m xture was aC|d|f|ed to pH =
| usi rﬂ@e@MﬂZ@l HCi4 mhi ‘@@@Ib@atedrundérhybfauat fibe mashadded (&0 nl),

Iayer par a4 and t he_ague ge, vas ack: extracted with Et CAc
(3 x 1 ?hé%on%l ne‘g SPFANTR f)‘ﬂgg'eg Rg BCHFPed OveFifE2%04, and
concendvateighe. prmed@ow@nt pcwgue{raggratéacgﬁdsehédré&@@@ Has57% . 400
MHz 1H NVR 25 (DMBO-d) 8 7.15 (d, J = 8. H) d, 8.4 Hz, 2H),

7.14 (RBrHigieneg bepyeery eohyl gcgtate Kﬁoozmm andogapar 11804 Hz, 2H)
AP 3 S Beoglte Sl o bl SO0 IS Hass TR 7220,
1. 22c¢Q15ce19tH)at;e¢/atscs diubgs 560. §ivéMhk) 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, J = 7.2 Hz, 2H), 1.71-1.67 (m, 2H); Mass (M-H ) =

193.27.

'Step B: Preparation of

HO
- \MN'HTH\
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



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-I1 H[1,2,4]triazol -3-ylj-propyll-
pheno&%/??%’?sﬁﬁjenyl -propionic acid 10 CF 01lo ,~~N-N r-RETURPIS2928 0 Step A

Preparati on of 4-N®thy|-2-(3-trifPUoronethyI-

‘benzyl )-5-fl-[4-(3-trifluoronethyl-benzyl oxy)-phenyll- 15

propyl)-2,4-di hydro-[1,2,4]triazol-3-one CF 3 0 Nr-6 CF-NO N To a

sol ution of 5-[3-(4-hydroxyphenyl)propyll-4- -

net hylhes dedlidty dro-"L1£2r-4B6r hanek-3- ope (Exampkewis $beReBratdl 350 9,
1.50 nmmmol ) in DMWF, (5 nl), was added 3 20 trifluorobenzyl brom de (1.03 g,
4.29 HRAS* 1579 m5es st syididicadorest dpoiter (B4, . 5. 8% mol ). The

B e L e R
or ganiEC phasssuidsingr iied pdeetudd) $d4ecand thd iy82 00 ThPEH dHBAMY 02/ 38553
Zlé mixture was stirred for 18h, and the product was collected

by filtration, yielding the titled compound as an off-white

:solid (4.5 g, in excess of theoretical yield). 400 MHz’lH

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, F = 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. Evapotation of solvént
gave a crude'ﬁroduct, which was purified on a éilica gel
colgmn eluting with 20% ethyl acetate in hexane to give the

titled compound as colorless oil (1.12 g, 59%). 400 MHz 'H




filtered. Evaporation O solvent gave a crude product, which was purified
on a silica gel colum (125 nL Si2) ell-1ting with 50% Et®bKayRegsanes to
give the titled conmpound as colorless oil (0.675 9, 82%. 400 MHz 1H N14R
CD013)"05°2#387‘G (s, 1H , 7.63-7.42 (m 77H) , 7. 08 (dPCI/USOB4292B Hz, 214) |,
689(d J 8 .4 Hz, 2H) , 5.09 ¥ 2H) , 4.98 2H) , 3.18 2H), 2.48 (t, 1
7.6 Hz, 2H), (s, 3H) , 2.64 (t, i =7.2 Hz, 1. 97 (quintet, J = 7. 6 Hz, -
2H) ; Mass (MtH+) = 550.3. 10 Step B: Preparation of

-[ 3- (4- Hydr oxy- phenyl) propyl | -4- '

t hyl ( f r I nzyl h [_1 4] | -3-one CF3
N x~' Ng[%o?tgbg% Jutﬂljo.ﬁ% h]%/hzsbgté Bk)prodgét 0 67 82 P%Z %‘%ﬁ 15 in

Et OH (B090LXdwas added B%, P, (BSomgos,aruh)a, hydwge@ baj | 03)n15The

reacti?n WSS stirred for_18 h._After fllterln?awa% t he catalyst on celite,
the filFrat nad-63ohtentrat &d? tH7 prdbuce t4fe (5t e c7 obpdand?®bi |, 0. 29

91 60 392624, 2 P _
2- Met h% ’3 géiéy%g L%t hy? 65 I.éxo(?l*%t-eq 2 (n?pa:[éﬁj QnMg;s (ET) =

(3-3ri Pﬁ@# ret hyl - benzyl ) -4, 5-di hydro-1 H[1, 2, 4] triazol - 3-
yl]-propyl|-phenoxy)-propionic acid ethyl ester 10 May 2005 PCT/USQ /42928
WO 02138553 21-, CF3

. Step E: Preparation of 2-(4-tert-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 sclution 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 (d, 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.



0 ~N N>-~O 0 To a solution of the Step B product (0-29 g, 0-74 mol) in

DVF (3 nL) was added et hyl bronopropionate (0.27 g, 5 1.4 bop®. 19 nl)

fol | owe 8 %ﬂgfwdered pot assi um carbonate (0.51 g, 3.7 nmol). The reaction
was stW? PEPS overnight, then diluted with ethyl RJ&VsMa829280 ni) and

washed with water (10 nL). The agtfous | 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 colum chronat ography (100 nL
Si02, 50%ethyl acetate in hexane to 100% et hyl acetate) providing the

ethyl HSHEIFAS Frepdr{tOAP4E - MR 1KERSH3)_ B8 7. 57 (s,
1H) 7.51-7. 49 mézizr 42 (dZBD(I)_@T = gp%qd;ztﬁzﬂ 11;? 7 %)2 d, J =8 6

oHethyg. - 5708“5(& rdilafdr@ﬂzi [BH)2 , 4]t4’1%\ZC(Js-3—2H) 4.66 (q, J = 7.2 Hz,

’ 1 I(o%rl hrek 60 (t, J = 7.6 Hz, 2H),
2 44 t]]% I szqg%roﬁ@n%%gént@’@ 2t 6 Hz, 2H , 1. 58 (d, J
6.8 Hz, 3H), 1.22 (t, j = 7.2-Hz, 3H); I\/ass(MrV\)-4921. 20 Step D .
Preparation 2-Methyl - 2 Q_-)4 {3-[ 4- net hyl - 5- oxo

trifluordmethyl - ben pdi hydro-1H[1,2 aoI 3-ylI-
propyl | - phenoxy) - 3- ph r i c aci d‘é‘ﬁzyl ester 10 May 2005 WO
021385D PCTf USO / 42928 21

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 (¢, 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. '



0 0 NN A magnetically stirred solution of the part C product (0.22 9,
0.45 mmol ) in THF (2.8 M.) was cooled to -78 OC under ni tfmg*]goms-ll\/DS (1M
solution in THF, 0.56 nL) was 5 added dropw se via syringe, followed by
Syri nQ¥Oayasssd on of a m xture of benzyl brom de (0.2%@yushifaagol ). and
tetrabutyl ammoni um i odi de (16 ng20%0. 045 nol ) The reaction proceeded for
1 hat -78"'C, then for 4 hat -20 'C, and finally for 1 h at rt. The
reacti on was quenched 10 with saturated agueous anmoni um chl ori de, and
ethyl acetate was added Layers were separated, and the organic phase was

washed, br| dr.i over en concentrat The product. was,
purifi eec,j&%y ‘col lr}en%ec gfrfa% (54( 6o [Q‘L &55 -?gd;y Yhéx4ies to 70%
Et QAc /nieetaries)- qaww,CB-nﬂLHﬂ&ceilhw[llEz qgtt@rla@%la@ oil (23 ny, 9% . 400 Mz
'H NMR (,qDC13). 7- 34- 0 (d, 8.4.Hz, 2H), 6.74 (0, J 8.4 Hz,
2H) &’@%rwl}men%ﬂdd?( qnetjlyi ﬁ-thzlylm)ropsozéc:( @cid earhyd Hz, 2H) ,
3.14 (sytedH) , 3.12 (d, J =14, O Hz, 2H) , 2. 61 (t, 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,
3H), 1.21 (t, J =7.2 Hz, 3H) Mass (MrH+) = 582.4; (MENH4+) = 599.4. Step
E: Preparation of 2-Met -2-(4-{3-[4- |nethyl -

(3-trifluoronethyl-benz 6 5-di hydro-1 H[1, ] i azol -3- 25
ylj-propyll - phenoxyfezD y Dpi oni cNah'jtd 10 May 2005 WO 02/ 38553
PCT/ USOl / 42928 2V -

\

A magﬁetically stirred sdlution 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
uédded dropwise via syringe, followed by syringe addition of
10 a mixture of benzyl bromide (0.992 g, 5.8 mﬁoi) 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) 8 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. '



CF3 00r-6 HONN N A mgnetically stirred solution of the Step D
product (20 ng, 0.034 mml) in EtOH (2 nL) was treated w §(M¥gQdoéSM
aqueous solution, 40 AL) and heated at reflux for 18h: The 5 reéaction
m xt ur¥owagsaei dified to pH = 1 using IMHCl, and cootedusa/nds Et hyl
acetate was added (10 nL), |ayers2Mere separated, and the aqueous phase
was back-extracted with EtOAc (3 x 10 nlL). Conbi ned organi c phases were
dried over MSO4, and concentrated to provide the product as a tacky 10
solid (10.3 ny, 54% . Mass (MW =554 .3, (MH) 552.3. Exanple 42

Co 2 t -4,5- 15
di ngrjgg(lalél-l[{l Zhg%?%{%gég%é%{éf[%rg%y p eﬁngg%é%é ?Blﬁtéfe{}?)ég(}'ﬁ’ 'J{Z: acid O
HO 0 ongthylr"zﬁospe@ ssrdﬂnmmem-omo:f 44}&@@@2}43 phenoi ~- benzyl ) - 5- f 3-

4-( 3- | h di hydro- [1,2,4]t | - 3-
(10 ﬁ/a BRESRU ARy Hbar S 1 B oY g 2 A 1 azel -3 one
0. .
HO N-N .
\©\/\/¢N>’=O

Vo :

5 A magnetically stirred solution of the St;ep 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 |

'E}.{ample 40

Compound 40



218 OPh 0 PhO-O~" N N | >~O N To a solution of

5-[ 3- (4- hydroxyphenyl ) propyl ]-4- inethyl-2, 4-dihydro- [1, 1@Ma$R006i azol -3
-one (Example 1, step © (0.350 g, 1,50 nmol) in Dl\/F'g)S nm.), was added 3 5
phenox%e%f”chl oride (0.94 g, 4.29 inmol) followed byPCHEISBLEPWM car bonat e
powder (0.74 g, 5.35 mml) The m Xtlre was stirred at rt under ni trogen
overnight. The reaction mxture was partitioned between ethyl acetate (20
m.) and water (20 nL) . The organi c phase was dried. over MgSO4 and 10
filtered. Evaporation of solvent gave a crude product, which was purified
on a sihi(da{gelfllcqhumar{lBacilibehed) ) - £lubingr WoLHx 500 EL@AG hexanes to.
give the titled_conpound as CoOlorless oil (0.0.78 g, 879 . 400 tWHz :LH NMR
( CDC133-E-2133. £} traazog-Epyl hpyopy ¥l mineroes) iy (4+Hflugrophendd) {2y 15 | OH),
6.97 (RetdyTpBoBibh _ = 8.8 Hz, 2H), 5.01 (s, 2H), 4.91
(s, 2 Hz, 2H), 2.46 (t, J 7.6 Hz, 2H),

1.94 (quintet, J 7.6 Hz, 2H): Mass (MrH+) 598-4., 20 Step B: Preparation of
5-[ 3- (4- Hydr OXY7phenyl )a propyl | - 4- et hyl - 2 @ phenoxy- benzyl) -2, 4
-dihydro- C1, 2, -4 1-tlfiagol-_ 3 -one O; RO

HO N~

Step A: Preparation of 2—(4-{3-[i—(4—tert—Buty1benzyl)—4—
methyl-5-oxo-4,5-dihydro-1H-[1,2,4]triazol-3-
.yl]propyl}phenoxy)—3—(4—f1uorophenyl)-2—methylpropionic acid

0 | < >f%(
N :
\©\/\/H\N 0 a

\

ethyl ester

10 F
A magnetically stirre& solution of the 2-{4-{3-{1-(4-
Eert-butylbenzyl)—4-methy1-5—oxo-4,5-dihydré-1ﬂ— B
[1,2,4]triazol-3—yl]propyl}phenoxy)propionic acid ethyl
ester (Example 1, step F)(0.119 g, 0.25 mmol) in THF (1.7
.15 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
20 for 4h at —207°CL and finally for 1h at rt. The reaction

was quenched with saturated aqueous ammonium chloride, and




I /'\-_- 0 N To a solution of the. Step A product (0.78 g, 1.30 nmol) in
EtOH (10 nmL) and EtQAc (2 nmL) was added 5% Pd/ C (85 ng) 2% & 2808ydr ogen
bal | oon. The reaction was stirred for 72 h. 10 May 2005 WJ 02/ 38553

PCT/ US@Q 028828 219 After filtering away the catal yst rarrgshitres t he

filtrate was concentrated to prdduce the titled conpound as a oil (0.138

g, 25%. Mass (MtH+) = 416.1. 5 Step C Preparation of

2-(4-{3-[4-Met hyl - 5-oxo-1-(3-

phenoxybenzyl ) -4, 5-di hydro-1H[1, 2,4]triazol -

-yl p- ) ) p ac y t a oI tion of the
Step %9§¥gd82§9%é¥1§%99?88§§3 -%%YEEEOFF%% %ﬁﬁ%'F%%éj “added et hyl

br onoprgpndmapbage. ¥2e wgshadeﬁlnnobrlhel|amgﬂxbynnﬁMm@@sd4p@i@§§iun1

car bonat e %g.ég 9, ﬁ 0017 .nol). The reactlon was stirred at rt overnight,

t hen GPPGE BH-ef ?IP£EQP8FeW?§OPHE} tiRd WsKked Wit h  wat er (10 nL). The

aqueouRz bAXEboYEBRPATE 0! 536} 00 94 tcilpn ChBYLaBEClAl hekal) Mh) , then the

caonbi ned organics were dried over concent r at The product was

put i fP§6Vb9m3oFbﬁneéhyénaségraphyanglg $0025150% S5hy|. adéDabeizi n

(b B L) B85l 9%, e kB0 oty 483?@ 4%%)“,"3 %T (N 0
J = gs87&t(dzkb 4812 £, QH)7 2.58. (3 2u3.0% 69 (%H)J - §22( iy,

e, Fg) 3.28 (4, 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 stlrred solution 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 'H NMR

25 (DMSO-d®) § 7.15 (4, J = 8.0 Hz, 2H), 7.26 (d, J = 8.4 Hz,

. 2H), 7.14 (4, T = 8.0 Hz, 2H); 7.09 (4, J = 8.4 Hz, 2H),
7.05 (d, J = 8.4 Hz, 2H), 6.72 (4, J = 8.4 Hz, 2H), 4.76 (s,



(t, J =7.2 H, 2H), 1.86-1.82(m 2H) 151(d J 6.8 Hz, 3H) 1.16 (d, J
7.2 Hz, 3H); Mass (MrH*) 516.3, (M:NH4*) 533.3. 25 10 May1€20@§»20®(53
02/ 38553 PCT/ USUlI / 42928 220 Step D. Preparation of

2- Met WO 0238343 | 3- [ 4- met hyl - B- oxo- 1| - PCT/US01/42928
(3- phenoxybenzyl) -4, 5-di hydro-|1 H313, 2, 4] tri azol - 3-
yl | propyl ) phenoxy) - 3- phenyl propionic acid ethyl ester '"---0 0 N0O1 O 41 N

5 A magnetically stirred solution of the Step C product (0-144 g, 0.00028
nol) in THF (2 m.) was cooled to -78 OC under nitrogen. LHWDS (1M -

sol uti pW| se via syrl nge fol | oned by
syri ng%%ad t1%n f%zli% %5;?3}5‘ fmbe Br-&%ide 7€0.¢776 2§ 0. 00103 nol )
and tb.tzmbm,YB}a)mrmmz.EmasOdlgdg -( §aRL0- (gﬁﬂe) 0009§0 ngl) (MIﬁ Leaction
procehgsed for lh at -78 'C, then for 4h at - and flnally for I h at

rt Fehction was - guenched with saturat ed aqueous ammoni um chl ori de,
and ethyl acetate was 15 added. Layers were separated, and the organic
phase was washed with brine, dr| ed over Na2SO4, then concentrated. The
préduct was purified by col um Ecdamplet dgr aphy (50 g Si @2, 50% ethylacetate
in hexane) providing the ethyl ester 3 fm oil (0.146 g, 87%. 400 Mz 'H
NVR (CDCLl,) 8 7.31-7.24 (m  Compoun

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

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




ﬂﬂ .4.20 (q, J = 7.2 Hz, 2H),

2H), 2.44 (t, J b 002H) |

~20 8H), 7.09-6.74 (m 10 H), (s
2
27- 1 20 (m 3H); MBRERUSWHHATE 606. 2,
(3

90
3.30-3.15. (m 5H), 2.60 (t, J = 7.
1.94-1-91 (m 2H), 1.38 (s, 3H), 1.
( MFNNg)o268332. 10 May 2005 WO Q2f 38553 PCT/ US(| 142928 221 Step E
Preparation of 2--Mthyl-2-(4-{3- f4 met hyl - 5- oxo- | -

(3- phenoxybenzyl) -4, 5-di hydro-1H[1,2,4]triazol -3- |

yl | propyl ) phenoxy) - 3- phenyl propi oni ¢ acid 0 HO1 00 N5A magnetical |y
stirred solution of the Step D product (0-120 ru%_ g%%LgQI) in EtOH (2.0
m.) was_treated %Egoya@won( 5¥ agleens SEViR |ao 18 and heat ed at
ref | wEIASETHgh. reaction nlxture é} | fi1eg hq,mHOg)l usi ng im
HC1, m&pa,la@j;ﬁﬂlrfuedEpFﬁyla ed (10 IVL) 10 | rs were
separated, and the a0 /g{@gaqlé@stcb@kve evite doi el i GBS (3 x 10
m) . @trnﬁ%"ﬁrtﬁ‘a ases were dried over Na%g%m a(ggcﬁ_/ggcgntrat ed to
provi de t cgl %;cgllas(@ g'zagpkgy sg2%)d. (0400 AL 1H NMVR
(DI\/BO%FB)C Of"ha% 24 (m 8H), 7.14.6.73 @g](&o ,@Bm:(,szms 2H) ,
3.25-3; 070 ([8, 5tH)., 27.@3(% Hm, 178b: 177 Hé 1.26 Mass

( MFHH) 578 (hﬂk+% Agdnglogalzﬁ®npéuﬂ s{®f ?ﬂé p?ésent

i nvent 6o hQV|%g”t et s%fuctural formul a sgg be OM/TM@FﬁZ$yBHmeSIzed by
nethod§ 203§5n1ha54t@t;h@se @egcHebed® n £h preV|ous exanpl es.

2H); Mass (M+H") = 550.3.

1.97 {quintet, J = 7.6 Hz,

_ _ e
Preparation of 5~[3—{4—Hydroxy—pheny1) propyil

Step B: .
B l—benzyl)—2,4-d1hydro-

methy1-2—(B—trifluoromethy

,4jtriazol-3-one
[1,2,41 .,

l s
HO N’ﬁ ::f
\E::]\»/”\/JLN>=O

\

. G
olution of the Step A product (0-67 g, 1. 22 ramoi)

s
o y and a hydrogen

OH {50 mL) was added 5% PA/C (85 mg
for 18 h. After

the filtrate was

15 in EC
The reaction was atirred
n celite,

balloon.

fllterlng away the catalyst © e
concentrated to produce the titled compound (ol . .

60%) . Mass (M+H') = 392.2.
- -Methyl—B—(4—{3—[4-methyl—5—oxo—1~

: Preparation of 2 .
e : [1,2,4]tr1azol-3*

(3—trifluoromethyl -benzyl}-4,5- dlhydro -1H~

: y1]~propyl} phenoxy)—proplonlc acid ethyl ester



10 May 2005 WD 02/38553 222 PCT/US01/42928 R0 0 R2Z1 HO N NF R4 < R22
R3 N O R2 These additional conpounds are further exenplifi®Hay200% the
following table. Table | Exanple R4 R3 R2 R0 R21 R22 pdyundoen29283 CH3 CH3 p
opyl 0 ppHBISCH3 C113 butyl H H 43 45 CH3 CH3 CH3 H H OCH3 46 CH3 CH3
propyl HNO2 H 47 CH3 CH3 ethyl H'H OCH3 48 ethyl ---EH3 propyl, H CH3 H
49 benzyl CH3 propyl HCH3 H 50 H H propyl CIl::~~~~ 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 ' CF

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 p_owdered 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 Si0;,
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 (t, J =

7 2 Hz, 2H), 1.93 (quintet, J = 7.6 Hz, 2H), 1.58 (4, 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



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 H ethyl 580Nayafosl CH3
~CH3 H 'butyl Hpropyl CH3 CH3 H 60 pentyl H propyl CH3 CH3 H 61 HH

propyl wie a/38s3yl H 62 CH3 H propyl Ht-butyl H 63 etbpylddopiepy! H
t-butyl H 64 isopropyl H prop-Yl#t-butyl H .65 F F propyl Ht-butyl H
66 cycl ohexyl H.propyl T -H t-butyl H 10 May 2005 WD 02/38ii 3
PCT/ USO / 42928 224 67 phenyf- -Hpropyl Ht-butyl H 68 2-hydroxy H propyl
Ht-butyl H ethyl 6~ butyl H propyl Ht-butyl H 70 '----5entyl H propyl H
t-butyl H 71 CH3 CH3 2-nethoxy CH3 CH3 H'l - ethy g EH H 72 HHethyl H
373 CH3 Hethyl HCH3 H 74 ethyl H ethyl H CH3 375 i 50propyl Hethyl H
CH3 H 76 cyclohexyl Hethyl HCH3 H - )

A magnetically stirred solution of the part C product
(0.22 g, 0.45 mmol} in THF (2.8 mL) was cooled to -78 °C
under nitrogen. LHMDS (1M solution in THF, 0.56 mL) was .

5 added dropwise via syringe, followed by syringe addition of
a mixture of beﬁzyl bromide (0.27 g, i-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



77 phenyl Hethyl HCH3 H 78 CH3 -~EH3 t-butyl CH3 CH3 H ~79 CH3 CH3
i-propyl CH3 CH3 H 80 H3- HHH«cl 81 CH3 CH3 H CF3 H CHBMawz200HH3 H Cl
-cl 10 May 2005 WD 02/38in3 PCT/USO/-12928 225 83 CH3 CH3 HH F F 84
OCH3 HvpmopsdssH t-butyl H 85 CH3 HH --~7 -anyl H - Gd&ypseghegH H -CF3 H
87 CH3 CH3 HH OCF3 H 88 CH3 CH32d H CF3 F 89 CH3 CH3 2-phenoxy CH3 CH3 H
ethyl CH3 CH3 cyclo- CH3 CH3 H propyl- nethyl 91 CH3 CH3 propyl H amo H
92 CH3 CH3 2,4- H CH3 H dinethoxy benzyl 93 CH3 CH3 2,4- CH3 H CH3

di met hoxy benzyl

CF,
i F@
HO 0 N-N
l N>=o

A magnetically stirred solution 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
EtOAc (3 x 10 mL). Combined organic phases were dried over

 MgSO4, 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 ‘



94 CH3 CH3 2,4- Ht-butyl H dinmethoxy benzyl 95 CH31 2,4- H H phenoxy

di met hoxy benzyl 10 May 2005 WO 02/ 387553 PCT/ US01/ 42928 B2Blay260%H3 CH3
2,4- HHCH3 dinethoxy benzyl .97 CH3 CH3 2,4- H H CF3 dinethoxy benzyl
98 CH3WCHB/3853%- CH3 Ck3 H dinethoxy-' benzyl 99 CH3 GBrigsdiyfazsH CH3 H
trimethoxy -benzyl O her conpoundmsof the present invention, having the
structural fornula shown bel ow, were al so synthesized by nethods simlar
to those described in the previous exanples. R20 0 R2Z1 0 HO N--N R22

CPh

Pno/[::]\»/0\[::1\v/\\/j{:£;:§:j>

\

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 ft under'nitrogen overnight. The reaction
mixture wés 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), 2.635(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. |

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 ‘ e (:j
\[::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. .



R2 Exanple R2 R20 R21 R22 100 propyi CH3 CH3 H 101 propyl Ht-butyl R 10
May 2005 WD 02/385*13 PCT/ USQ /42928 227 102 ethyl H CH31GHMag@G05ret hyl H
CH3 H EI RL N~-NNO Y R2 Exanple Y XRL R2 104 2(2-nethyl) O

but yl ema g/axetshyl et hyl propanoi c benzyl acid 105 2( 2pggfigld209s but yl ene
4- et hyl propyl propanoi c benzyl 21@acid 106 et hanoic O propyl ene phenyl
propyl acid 107 2(2-methyl) o propyl ene, phenyl propyl Propanoic acid
108 2(2-methyl) O propyl ene P-naphthyl CH3 propanoi c mnet hyl

After filtering away the catalyst on celite, the filtrate
was concentrated to produce the titled compound as a oil

(0.138 g, 25%). Mass (M+H') = 416.1.

5 Step C: Preparation of 2-(4-{3-[4-Methyl-5-oxo-1-(3-
phenoxybenzyl) -4, 5-dihydro-1H- (1,2, 4] triazecl-3-
- ¥ilpropyl}phenoxy)propionic acid ethyl ester

~oApe oY
T = =

\

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



acid 109 2( O proplyene 4-t-butyl propyl tetrazole) benzyl 10 May 2005 WO
02138553 PCTI USO /42928 228 ethyl 2(2-nethyl) 0 - -~thYl thilay 268% hoxy
hexyl propanoic benzyl acid COOH propylene 4-t-butyl ethyl benzyl 2
(2- metwyl 02/38553 T2- -5, p-ylene 4 -- CH3 3- dlnethoxy pERUERZOLR) benzyl
ethyl -OR2Z1 O N-N )o R4\ N 20R2 5 Exanple R4 -X R2 - -R2 1 113 CH3

-propyl ene CH3 t-butyl
Step D: Preparation of 2-Methyl-2-(4-{3-[4-methyl-5~-oxo-1~

(3—phenoxybenzyl)—4,S—dihydro—lH—[1,2,4]triazoi~3—
vlipropyl}phenoxy)-3-phenylpropionic

%‘OM”FQ

acid ethyl ester

e

A magnetically stirred solutioﬁ 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
added 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 (CDCl3) & 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.




114 benzyl propyien-e -cH3 -t-butyi. 115 CH3 -butyl ene pfopyl - met hyl
Exanpl e 116 10 May 2005 WD 02/38553 PCT/ USQO /42928 229 01®MaM2005H

(3-raet hoxyphenyl . ) xnet hyl enehydr azi necar boxylic acid, 1, 1-
ester ’Y"d)'ézyg

di et hyl et hyl

8futi on of t:-butyl carbazate 5 (5.59 g, B2U/BSowabs i n et hyl

acetate (15 mL) was added with sti?ting ma-nisal dehyde (5.17 nL, 5.76 g,
42.3 mmol ) 1lexanes (70 nL) was added slowy and, crystallization

occurred. The resulting slurry was stirred at rt for 45 mn
cooled to 0 OC. The slurry was stirred at 0O "Cf or 1060 m

and t hen
n, then

filteregdepnd:ringedowirtiienl 9 hexapes, 129. p%)? (?g?qriﬁgf n vacluo at 40

~"Cto af ford the title conpound. as™ a so
135 6- ié?Phenexybﬁnwﬂz)eﬂ MB® hyi@ro51HO[ DR (4] tdilgz0l7-329 (t,

1 H J =28

(s 15 9fﬂ§gp¥§ ghﬁﬁ‘/ﬁ"( %%ﬁs?}gp %félq?‘l‘is%cﬁd _1313H$) 15672,(350%,%!), 1.45

120.0, 116.2, 111.3, 80.1, 55. 7028 7 IR (KBr null) 3010, 2982,
2838, 1510, 1487 cm1; A portl o] recrystal i m et hyl acetate
and submtted for el enental al C13H: LBN203: C,
62.38; H 20 7.25; N, 11.109. Fo n 2- 34 IH )5046 oN, 11.19. 10 May
2005
\ V.
.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 vsing 1M

HC1l, and cooled to rt. Ethyl acetate was added (10 mi),

10 layers were separated, and the agueous.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-®) § 7.38-7.24 (m, 8H), 7.14-6.73 (m, 10 H), 4.81 (s,
15 2H), 3.25-3.07 (m, 5H), 2.52 (m, 4H), 1.82-1.76 (m, 2H),

1.26 (s, 3H); Mass (M+H') = §78.3, (M-H) = 576.3.

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.



WD Ov38553 PCT/USO /42928 230 H\WITA H O
( 3- met hoxybenzyl ) hydr azi necar boxylic acid, 1,1-dinietbyletHyMag288%er

(3- nethox henyl ) nethyl enehydrazi necarboxilic acid, 1, 1-dinethyl ethyl
ester™ %/5 ¥, 28.1 mml) and Pt/C (5% dry, 5.07g) vBYRUSNHRBed in THF
(80 nL) and hydrogenated at rt &t 50 psig for 8 hr. The slurry was then
filtered through celite and concentrated in vacuo at 50 'C to afford 10
the title conpound as a clear oil (6.68 g, 94.09: 'H NWR (DVSO d6) 8 8. 22
(s, IH . 7.19 (t, | H J=8Hz) , 6.85(d, | H J=7H) , 6.77 (d, 1
H J =7 H), 3.84 (s, 2H , 3.72 (s, 3 H, 1.37 (s, 9 Hgod3C NWR
(DMSO-d6) 5 159.9, 157.1, 141.1, 129.7, 121.1, 114.1, 113‘1 78.9, 55.5,
54.9, 28.9; 15 IR (CHC13): 3008, 2982, 2935, 1712 cm1,;
Calc'd. mz for CI3H2ON203Na: 275.1372, Found: 275. 13
02/38553 PCWIUSC1/42928 231 0 0 N 0==~ -"N_J~C

Af boxyl i c acid,.
lic acid, 1, -1

R22

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 | =




25.0 mmol ) was dissolved in isopropyl alcohol (IPA 65 niL). Trinethylsilyl

i socyanate (4.73g, 34.9 mol) was added in one portion vit-Mayi2862 and t he
solution was allowed to stir 10 at anbient tenperature for 7 h. The slurry
was coweak/ises30- 5 'C, filtered, and the solids rinsed pditisosQbedsg | PA. The
solids were, dried in vacuo at 40 € overnight to afford the title
conpound as a white solid (4.71 g, 63.9%9. The filtrate was - concentrated
and purified by colum 15 chromatography (Si 02, EtOAC) to afford additional
conpound (0.91 g, 12A% . These two portions were conbined to yield 5.82 g

(76. 2P—of—thertitie compoynd—mp—136.3-138 5 C- 1H NVR (DMBO-d6_ 60' C) 5
8.70 (s, 1H), .20 (t, | H J =8 H), 6.80(m B H, 590 (s, 2 H, 4.50
(s, 2[A 53 73 (S, &), 20 36 (S oot C-NYR-DYBed6{—26-6—8] 159. 9,
159. 6 155.0, |140.2, 129.8, 120 o PIRYE 1[5 | 8005 556, S0 1. |28, 7
| R (CHC13) 3003 2984, 2933, 17455, 1680 cin-|1; Anr’;ll Cal cdj{ for
Cl4H2] N?)Gé- 5694 i., - N—34-23—Found.— 0. —-56-54;, . 1H. 7.17:1N,
13. 98] ?Lo May 20B8Y1wo 2188, [553PPeRYbsoii%Bads $33 0 |N. HO- MS 0 0
NH, 14 (3 met hokyphenyl net h/lj hydr azi ne car boxami dp Taet hapesul f ongate
3- (amitnocarhonyl ) - 2- (3-
53 isopropyl H propyl CH3 CH3 H
54 F F propyl CH3 CH3 H
55 cyclohexyl H - bropyl 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




met hoxyphenyl net hyl ) hydr azi ne carboxylic acid, 111 5 dinethylethyl ester
(5.30 g, 17.9 mmol ) was dissolved in dichl-oromethane (60 HiMay 2005

Met hanesul fonic acid (1.93g, 19.9 mmol) was added in one portion and the
sol utiwg owagssal lowed to stir at rt overnight. The reSﬁéﬁhﬁg“%&ﬂrry Was
cooled to 0-5 OC filtered, and the solids rinsed with co 0

di chl oronet hane. The solids were dried in vacuo at 40 'C overnight to
afford the title conpound as a white solid (5.05 g, 96.6%. np 130.3-132.1
OC; I H NWR (DNBC)dG) 8 9.7 (broads, 3 H , 7.30 (t,. 1 H J=8Hz) , 7.05
(broad-s,— 2 H) 6.88 (s, 3 H, 469 (s. 2 H, 3.74 (s, 3 H, 3.34 (s, 315

H); 13C NNR (ﬂNBC)d ) 5 1 .1, 158. 2, 137 3] 130{5, 120.74 114.3,{114.0,
55, 7,52 %41 R—(KBr uu' } u}86— 39— —1/1% 707, 168-crd-{L; Anal.
Caicd. & o 113@%‘3“3\’% 1. 55 . J§‘8 \, 4] 4 PEInd: cH 40 86 ; H
5.92;1 N, 14.631. 10 May 20 5 WO 02/38|53 PCTIUSO [ 42928 233 00 NONNDO
0 1-pf4-—(4- i l-Fthoxycarhonyl | - et hyl et hoxy) phenyllbutyryll -2-
(3- et hoBfohery AmdeKEFSerl c&r bazi draPyU- (| & | t-butyl H :
Et hoxycar bonyl|- | - gyl - etjhoxy) {phenyl | butyric acid (4.8¢ g, 16.% nmol)
was dissolvedlin_ethyl acdtate ({40 nlL).

69 butyl H propyl | H t-butyl H

70 pentyl H - propyl | H t-butyl H

71 CH3. CH3 | 2-methoxy |CH3 | &3 | =

‘ ethyl
72 H 1 = 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




Oxalyl chloride (2.43. g, 19.14 mmol) was added to this solution dropw se

in the presence of a catal ytic anmount of

1.37

Thi s rsrg%{’%)’%?

met hoxyphenyl met hyl ) hydr azi ne car bbRani de net hanesul f onat e
acetate (55 nL) at 0-5'C

nmol ) and pyridine (1.30 g, 16.5 nmol)
After stirring at 0-5 OC 15 for 6 h,
16.5 nmmol ) and the solution was stirred at 0-5 *C for

added (1.30 gq,

in

et hyl
an addi ti onal

N, N- di net hyl f or rEhMa¥ 20890 ny,

_Conpl etion of 10 acid chloride formation was verified by HPLC
A was then added dropwise to a suspensi on R§T/Us0032928
(4.80 g,

16.5

charge of pyridine was

1h

at ich tinme[the reactionp was [conplete. The soljutiton was] warmed Lo rt
and £ i 1 (80 nll) and 1w wi th 5% ag. NaHC03; (80 M.)
The ol gan?é | ajer weB3drie 9@3(1NQSO4)H filtierd |and Eoncephtrafed tp a waxy
solid{ The sojids were re¢rystdllized fromja m Nture of tpluene (17 M)
and niheptane {7 m) at 60|6C, cooled to 0-5 OC gnd filtefed. The polids
were drieddin yacuoai3 40 OC Hovier npgbby1 at florgl ngetRgel1t| € canpound as a
whitelsolid 25/ (5.05 g, 65%: 1H NVR (DVMSO-d6, 6Q0C) 8 9.6D (s, 1 H, 7.19
(t, I'/H, J 8 Hz), 7.00 (d,{2 H),j 6.80 (m 3H), 6.71 (d, 2y W1 002/38553 10
May 2005 g®CITOSO7@g928  PRFITI = & Hz) §- 82 (s 2145257 2 H
4.15 (q, J 7 Hz), 3.71 (s \{%{‘I—D, 2.4%(t, 4 ﬁf :t%Ilpf’z-l'Z.O? %lt 2tH J =
7 H L.73 (quipt, 2 H | =7 Hz){ ,-1.48 (s, |6 H,| 1.17 (t} 3 H J E 7 Hz)
; 130 NN“‘gDND €6} & 4 40—4F1-9, 1599 5§ rRQ 3,153 7 140 5, 135.09,
129.9f 129°7, h20. £™190.4| CHAI4. 1, 1¥3.1, 79.B, [61.€F355., 58.9, [34.3,
33.4,}27. 2,
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
95 CH3 CH3 2,4- H H phenoxy
dimethoxy- '
- benzyl




25.7, 14. 6; IR (KBr mull) 3450, 3320, 3275, 3202, 2997 2940, 1730, 1646,
1511 cin-1; Anal. Calcd. for C25H33N306.- C, 63-68; H, 7. UBM3N209591
Found: 10 63.49; H 7.02; N, 8.99. 0 ~-N NN-~-OO

2- (4- (VO[o/3¢:33 Met hoxy- benzyl ) - S- oxo- 4, 5-di hydro-1H ' pCcT/US01/42928
[1,2,4]triazol-3-yll-propyll-phen®6y)-2-nethyl-propionic acid ethyl ester
1-[4-[4-(I-Ethoxycarbonyl -1 15 r~ethyl et hoxy) phenyl | butyryll-2-'(3
met-hoxyphenyl net hyl) sem carbazide (4,.08 g, 8.65 mml) was dlssolved in i
~ethyl acetate (7 S5 nm). 1S (+)-10- canphorsulfonlc acid (2.21 g, 9.51 '

i nnol [y~ Wag —adged 'EH? O3 o —ang—{ he—sotufiofr—washeatred—{o—ef | ux
[ SO UtIS\I wa i

overright. 20{The S coolédto rty and shéd witth s d ag.
NaHCQ3 (40 nLix 2) followpd by [8ikEth640-nL X "The* g@rgani c was
concgntrated o an orangefoil. i{Thi~ oil_waq redissolved i{n ethyl acetate
(40 fL). Anberlyst-15 resin (4 4. 2e§F¥has [added and the fixture whs heat ed
to 50 "Cggnd 25 ST ed T orcgs Mour sy tg_ T enmgvegde=ur egt ed—jnp vy The 10
May 3005 WO ()2138%%% PCT L?SC]/4292%3 %)M mxt%re vvasﬁ't hentcoo ?e% tp anbi ent
tenpdrature, fliltered, concentydimdthamy-gurifijed by col yom chr omat ogr aphy
(Si02, 9:1 efhyl acetate hexainesl))elglzgyfff.crd the title cgnpound ag

98 CH3 CH3 2,4- CH3 CH3 H
dimethoxy-
benzyl
99 CH3 CH3 2,4,6- .| H CH3 H

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




299 .

'H N (DIVBOd6)81147(s | 5H , 7.

an orange oil (1.93 g, 49.
(t, 1 H J=8Hz), 7.04 (d, 2 H j =8 Hz), 6.82 (d, | Hﬂ)Ma¥2205E) , 6.
76 (m 2H , 6. 68 (d, 2H J=2 Ft) , 4.73 (s, 2 H, 413 (q, 2 H J
= 7 Hayop2/%8389 (s, 3 H , 2.48 (t, 2 H J =8 Hz) , 2»@b6ustixzi2sH, J = 8
Hz) , 1. 80 (quint, 2 H J=7Hwy , 1. 47 (s, 6 H , 1. 14 (t, 3 H J =
7 Hz) ; 13C 10 NM (DvsO-d6) 8 174.0, 160.0, 155-0, 153.8, 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 (CHC13) 2940, 1692, 1508, 1467 cnv/l;
Anal .[Carca. flor C-H5H3IN3G5—Cj66- 2t 7H 6897 N, 9.26. Found: C, 66.29;
H 6.[75 N 9.419. 150 ~INH YO 6 NO H
2- (4-)(3-102( 3{Met etthydbenzyly - $- oxoE#, 5-[di hydro-I{H 20
11, 2,4] triazol|-3-yl | - propyl) - phenoxy) - 2-jmat hyl - prlopi onic acid
2-(4-ff 3-fl - (34Met hoxy- bengyl ) - %- oxo-4, 5-di hydro-I{H fl, 2,41 triazol-3-yll
- propyT) 100engXy)neehEL NY T 4PT progLs i ester (1.55 g, 3.42 mol)
was di ssolved{in a mxtufe of |et hanol nd dei oni zed water (7.5
nm). J10 May 2005 WO 02/38~53 PCT/ USQl / 42928 236 | Sol i d sodi um hydroxi de
(0. 36—g;—8+73 Mot )—was—added—+-nr—one—porti-on—and the sol uti on was warned
to 70 "C and stirred for one hour. The solution was cool ed to anbi ent
t enperature
E
R1
Y /
N/N
,/’[L%- ©
<
R2
Example E Y b4 R1 R2
I 104 2{2-methyl) | O |.butylene 4-methyl ethyl
propancic benzvl
T 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) |0 |propylene | B-naphthyl CH3
propanocic methyl
acid
109 2(2~ 0 |proplyene | 4-t-butyl propyl
tetrazole) benzYl

22



and the pH adjusted to 7 with 6N HCl. The solution was 5 concentrated to a
hazy yellow oil. This oil was partitioned between IN HC1 {ABlayiZ00&nd et hyl
acet at g¢f %sqy. The aqueous |ayer was then re-extracted with et hyl
acetate (15 nL) and the organic Icg%ers conbi ned, dri edPEMYSEMI292% ] |t ered
and concentrated in vacuo at 50 'COvernight to afford the 10 title
conpound as a clear oil (1.41 g, 97.0%9. "HNWR (DV5O-d6) 6 13.0 (broads,
1 H, 11.47 (s, | H, 7.23 (t, I H J =8 Hz), 7.03 (d, 2 H J =8 Hz),
6. 82 .1 H IT=2 Hz), 6.75 (m 5H, 4.73 (s, 2 H, 3.70 (s,'3 H),
3.35 | (broad s| 1 Wthy1 48 (t, 2 H J = 8 Hz), 2.36 (] 2 H LT = 8]15 Hz),
1.80 [otit—2rH-—73—FHe) -1 46 . (s 6 H ! 13C NMR_ ( O d6, 20'C) 8
175. 8] '186%, 55 Tmemwh) [ f6] sethubene | 135nethamp. B, 1Bexyl 120 1, ‘
119. 1) 113.8, {1324 9$5.6] 47.8, 40{6,140.5, 34{0, 28.4, 27.p5, 26.2,
25.7:] IR (04013)%)1‘?07, 1503, 1509, 1159 c-rc:lb?é%/ih’%l. Cal cd. for

4

0

C23H2{/N305"' C,] 20 64¢®98; H, |6.4p; N, 9.88.|Found: C, 6p.02; H 6.65 N,

117 _ O 0 [\ V|

N 025 stbp A 10 Mavl 2005 WO 021B8-:i3

9.57. E Ip:c N -y | = T pN—t I 3
PCT/ LSOE;§}928' 237COC_)Ij_Z 0~1- pP¥opylene | 4-t-butyl _ ethyl
7 benzyl
132 2{(2-methyl- | 0O propylene 3,4~ - CH3
3~ ‘ dimethoxy .
tetrazole) ' benzyl
ethyl
R21
N/N —
HO ) /& >: ©
0 X N
R4 a
') : R2
5
Example | R4 X R2 T R21
113 CH3 propylene CH3 i:—butyl
114 benzyi_l’. propylene CH3 t-butyl
115 CH3 “butylene | propyl methyl

Example 116




N, N A nethanol solution of nethyl 4-nethoxyphenylacetate (Aldrich, 10.0

g, 0.056 nol) and hydrazine hydrate (EM b Sciences, 27.8 glO®a82680%pl) was
stirred at anbient tenperature overnight. The resulting solution was
conceqp6%?§g53added to water and extracted with ethyl pasgkatpofs2X) . The
organic ayers were conbi ned and;washed w th aqueous brine then dried

over sodium sul fate. Evaporation of the solvent gives a solid 10 product
which is washed with hexanes/ether and filtered to give the desired acyl
hydrazi de as a white solid, CgH 202N2 (MW 180.21); nmass spectroscopy ()TR)
181.0 Step B: 15 ";Z:z 0111 11, ~ NNNNK):: ; Y -0 A tetrahydrofuran
solution (150 nL) of the acyl hydrazide fromStep A (8.0 g, 0.044 nol) was
treated with propyl 20 isocyanate (Aldrich, 1.2 g, 0.014 nol) and stirred
at room tenperature overnig during which a precipitate forns. The

resul ting suspension was treated\with nethanol (20m) and stirred for an
addi tional 30 m nutes. Hexang $ then added and the m xture was filtered
to give the desired acyl 25 i i i
wi thout further purification. C

fHI-aNBOB (MW 265. 31) 10 May 2005

LI

{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.



WO 02/ 38553 PCT/ USO /42928 238 Step C N-N 01~ A nethanol Sol ution (150
m.) of the acyl senicarbazide 5 fromStep B (10.0 g, 0.038 MayR00&s
stirred and treated with solid potassium hydroxide (21.1 g, 0.377 nol)

The mwoungsyas heated at 600C for 24 hrs then cooled,ﬁgn 1S5y
tenperature and stirred for 48 hrgy The sol vent was reduced to about 75
m, added to water,acidified to pH 6 with conc. HC and 10 extracted with
ethyl acetate OX) The organic | ayers were -conbined, washed w th 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 G 3HL7N302 (MW 247.30); mass spectroscopy
(MH) 248.1 Step Db --O- NN O~1 ,IUD N Th e N4-propyl triazolinone from
Step C (7.0 g, 0.028 nol) 20 is ssolved in DMF (75 niL) and treated with
chl oro-p-xylene (A drich, 6-0 g, 0.043 nol) and powdered potassium
carbonate (Aldrich, 15. 6 g, 113 nol) . The resulting m xture was
heated to 60*C overnight. T pl ed reaction m xture was added to .
aqueous HCI (IN, 200 nm.) and Yacted with ethyl acetate (3X). 10 May 2005

WO 02/ 385, 53 PCT/ USQ / 42928 23é o
HN /U\/‘<
o

{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%,
 dry, 5.07g) were slur;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=7Hz), 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.



The conbi ned organic | ayers were washed with aqueous brine, dried over
sodi um sul fate and concentrated to give the crude productthsanaos | .
Purification by flash chromatography (gradient: 100% hexanes to 2:1
hexanesv@vhydssancet ate) gives the 5 desired N2-p- nethleggﬁﬁg 45 zol i none.
C22H25N302 ( MW 351. 45); nmss spect ggscopy (MR+) 352 BHREN --zz N
10 The N2-p-net hyl benzyl triazolinone fromStep D (1.5 g, 0.004 nol) was
di ssolved in nethylene chloride (25 nL) and cooled under a drying tube. A
solution of boron tribromde (3.1 g, 1.2 n, 0.013 nol) was added
dropwi sii. The reaction mxture was then allowed to warmto anbi ent
tenperature and 15 stirred for 2 hrs. The reaction was quenched by the
dropwi se ..addition of nmethanol %5 m.), added to water and extracted w th
met hyl ene chloride (2X)- The organic |ayers were conbined, dried over
sodi um sul fate and concentrat g 0 give the desired phenol as an oil which
is used without purification. C2. OH23N302 (MW = 337.4); mass
spectroscopy (M+) 338.3 StepE O NNN 10 May 2005 WD 02/ 38- SS3
PCT/ USOl / 42928 240. The phenol fhom Step E (1.3 g, 0.004 nol) was di ssol ved
in ethanol (50 nL) and treated Wth tﬁzLié-bronnlsobutyrate

M

N O

o H

3—(aminocarbony1)~2—(3—methoxyphenylmethy1)hydrazine
5 carboxylic acid, 1,1-dimethylethyl éster {(3-methoxybenzyl)
_hydrazinecarboxillc 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 :gh;omatography ($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 .



(Aldrich, 2.3 g, 1.7 niL, 0.012 rml) powdered pot assi um carbonate
(Aldrich, 2.2 g, 0.016 m)l) and magnesium sul fate 5 (0.6 §May@985nol).

The resulting m xture was stirred and heated to 550C, under a drying tube,
over ni @ty3ddae cooled reaction mxture was added to "FET/(J?M/J:YQSM) and
extracted with ethyl acetate (2X)3. The conbined organic layers were dried
over sodium sul fate and concentrated to give the crude product. 10
Purification by flash chronmat ography (gradient: 100% hexanes to 3:2 ethyl
acet at e: hexanes) gives the desired ethyl ester. C26H33N304 (MVN = 451.6) ;
mass spectroscopy (M+) 452.3 Step,G 0 O 0 NN 15 The ethyl ester from
Step F (0.8 g, 0.002 nol) was digsolved in nethanol (12 nL) and sodi um
hydroxi de (2N, 3.0 m, 0.006 no)) added. The resulting m xture was stirred
at anbient tenperature overmy The reaction m xture was added to HCl -20 |

ghi.
(5N, 15m) and extracted wt I acetate (2X). The organic |ayers were
conbi ned, dried over sodiums ate and concentrated to give the crude
chr omat ogr aphy (gradi ent: 100% hexanes to

product. Purification by flash
1:1 ethyl acetate/hexane then 10%6 met hanol in ethylacetate) gives the 25

desired carboxylic acid as a e\.ﬁpga (724% A4 (MW 423-5); nass
spectroscopy (MH) 424.3; ( 422,_;L ;_00 May 2005

1-(3-methoxyphenylmethyl)hydrazine carboxamide
methanesulfonate ' 3—( aminoca;:bonyl }-2-{(3-
met'hoxyphenylmethyl) 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 lcold

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, 14.61.



WO 02i 38553 PCT/USO /42928 241 O N NY-Ok Y ~f N ENAWE 118 2-
(n-Propyl ani i nocar bonyl ) -2- (4-nethyl phenyl net hyl ) hydr azi 1@ Bay200&ar boxyl i c
acid, 1,1-dinethylethyl ester 4- Methyl phenyl net hyl hydrazi ne carboxylic
aci d, vQ 0is3ssds met hyl et hyl ester (5.02 g, 21.2 mmol) waesTdisssotaeed in

| sopropanol (50 mL). Propyl isocyamate (2.71g, 31.9 nnol) .was added in
one portion via syringe and the solution was 10 allowed to stir at anbient
tenperature for I h. The solution was concentrated to a clear yellow oil,
and purified by colum chromat ography (Si021 2:3 ethyl acetate: hexanes)
to afford the title conpound asca white solid (5.58g, 82%: np 87.8-89.4

Oc; | H NVR (DVBO-d6, 600C) 8.45 (s, IH), 7.10 (d-d, 4 H J 8.2 Hz),
6.21 (s, 1 H, 4.43 (s, | .01 (q, 2 H LT 6.4 Hz), 2.27 (s, 3 H),
1.41 (sext., 2 H LT = 7.3 1.35 (s, 9 H, 0.82 (t, 3 H .J =174 H);

3.3 C NWR (DIVBO d6, 20'C) 8 158\ 6, 155 1, 136.6, 135.5, 129.3, 129.0,

80.2, 51.0, 42-2, 28.6, 23.7, 21.4, 20 11 8: Anal. Calcd. for C1l7H27N303:

C, 63.53;: H 8.47;: N, 13.07. 2 %1 005 WD 02/385i 3 PCT/USQO /42928
o H

242

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 °¢ 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




CH3 H2 N YN 0 X-Propyl-1-(4-nethyl phenyl et hyl ) hydr azi necar boxani de
. met hanesul fonate To a sol ution of 2-(propyl andnocarbonyl) - P0-May 2005
(4- et hyl phenyl met hyl ) hy~Jr azi necarboxylic acid, I'l 5 dinmethylethyl ester

(3. 0260 7138853397 nmol ) in dichl oronet hane (25 rrL) Wap s ehi2os
nmet hanesul fonic acid (762 AL, 1134 rmDI) and the m xture stirred f or 21

h. The mxture was then _concentrat ed in vacuo to an oil and

recrystallized (ethyl acetate) to afford the title conpound 10 as a white
solid (2.0639 g, 6 502 mml 69% : np 108.5-111.4 Oc; 1H NWR (DWVBO-d6) 5
7.56 (s, I H (s, H, 4.67 (s, ‘2H),306(t,2HJ—70Hz)
2.35 %ds B )8, Iéz '1 {33923(5H)2 H)., A5 mMs.2 PH)H) 04.852{(@t, J3=H7 LT = 7. 5

Hz) ; H23 ,C3NWR ((IEMSC:} }d)G) @ 457(d, 438,07 132. 8 2929071§§ 8, 312; 7, 42.7,
| R (CHC13 3416 3009 2967, 2936, 2 7, 1691,

40.6. 15
1543 (':Jrln-%snsnall’ 1Ca?l cd(q’*ﬁi}’rt'c Hi qNBG: CHatRds: 1c48ads19:6 HY, N,
13. 24 {tFodndi, G7 #4878Hz) H, %mwm&%&) 30164 35 171 9, 159 9
L4 (43g hOPRENYL) byl |25 & ey Bheny) e YL o BT REL ) ) 0207 o
10. 42 14folly ah¥3 LV~N 70 May 62065 Y. 52138553 238. ch/115@/4292& ’
di met Bplhor mamigle {R dmgs)mdllmel hybqget 332025479, W35022ddgg,0r 0P se
over 59210 (?L)%a_’.cy f grl % S cm Anal. Calcd. for CzsH33NaQg: C,
7 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- ' ‘
: methoxyphe_riylmethyl)s.emicar.;bazid_e {4.08 g, 8.65f 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 co_ncentrated to an orange oil. This 01l.wa's
redissolved in ethyll aceta'te (40 mL) .. Amberlyst.:—lsl 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. T_her



mmwol) . The resulting mixture was stirred for 30 nmin and then concentrated
in vacuo to renove excess oxalyl *chloride. 5 The resultlnHJ 3

redi ssolved in ethyl acetate (15 nL) and then added in one portlon to a
sol ut ivgg o9ksshs Propyl - 2- (4- net hyl phenyl et hyl ) hydr azi pegaidgpIaM de

met hanesul fonate (3.1578 g, 9.95;3mol,) and pyridine (2 m., 24 mmol) in
ethyl acetate (10 nL) 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 nlL), and saturated aq NaCl (25 nlL). The organic |layer was
dried , e and ur|f|ed by, | i ca gel
chronﬁé%%?ggﬁ W?% EB§#h§ g%@ta? %?thé PYs é?tdr J?ﬁg é%tltle
conmpounehasnerahede antil ]duf:Bf:'Zédgoy %dﬂhﬂﬂrﬂihr&t‘@@ogrdﬂhﬁﬁsﬁo% 2 G 1H

NI\/R( dgh&g oq) 8 s, 1H)., 4 H , 6.92 (AB, 4 H J =
gee ?Ltﬂ) hex@%%’ (' a}fﬁiard 3th7-=:t t(lzles qq;ﬂpognglgaem 2 H),

2 45 8 2 1.72

(t, (én 8::5171%4 ot ,(91%239’ "@azﬁ i g%m( t%Dﬁgo 0%y é7 1% o R

(Dﬁ/so%) 8712, ot 1158H2 J1588 Hz)136 .04 165. & H,13% =18 129, 95 mz9 4, 128.9,
114. 3, , 55. 50,8, 3, 3 27. 3 3.7, 21.4, 11.9; IR(CHC13)
3456, &‘g'%fli éé’%" é?’g‘s g 82%&)6'6§(,6rﬁ1 A eTaFca Hed,
C23H314\B08: (£, :25H)69 4913 Hq7 . B6, N =10 3% Found: (G, 89436; oHyg7. 71, N,
10. 54. 30 35 10 May 2005 wo W 38553 PCT/ Ué0|/42928 244

(c, 2 H, J= Hz), 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-ds) & 174.0, 160.0, 155.0, 153.8, 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) .



5- [3- (4-Methoxyphenyl) -propyll -2- (4-nethyl benzyl) -4-propyl-
2,4-dihydro[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 wo3idxazsmmol ) in ethyl acetate (25 nL) was addeggasnhessgul fonic
acid (0.80g, 3.43 mmol) and the grsulting m xture stirred at reflux for 2
hours. The organic | ayer was washed with saturated ag. NaHCO3 (2 x 10 25
m) and 1 NHC1L (2 x 25 nL) followed by saturated aqg. NaC (25 nlL). The
organi c |layer was then dried (NgSO4) filtered, and concentrated to afford

( Dvso. SRFEGPEYER Brar g (b as i B T fﬁ“‘il’g"gagso%%@ 2 %in gle 0V
5. 0 Heprtidd Anah:hé SsoRutdon I¢HP v(asmnéﬁ Ho '73) 4’@ (a\hd %tli'lrreli Eor Hz),

2.54 (t, 2 H J =17.5H), 2.47 (t, 2 H J =7. (s, 3 H, -
1.82 (smesheyr. 1 Boe (splatign vmsrgzc(qlecs 4 aanmrEt Hze)mpémuw (DVBO- d6) 6

556, a5 CHAY tod Gy §F 15t s ThA 1N a8 Gucrs) 1601,

1583, cddééntARddd AR2H lﬁzm'ﬁ} yeﬂnlaiw Gdl cd. iy GA3RRAIN A1 tGoned®. 79; H,
7,70 N ILOT, Found; o 72-82 H, 7 87 N 10 My 2005 D 02/ 38553
PCTf USRFFA9e2 LN 2iCY: (1) apdh iy pretate (15 mL). The

5- [ 3- (4ckEa XY, %pms PHQPYd - e%{t(xﬂac@édwlbﬁﬁ@er# 28 )ﬂ%%%é!e (15

2, 4- di hydr o- triazol -3-one 5-[3-(4-Methoxyp
propyl|pLp- ﬁ@hﬁy¢¢ﬁﬁngﬂ)layqnangﬂmb;nbd dried (MgSO;), filtered

and concentrated in vacuo 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); 3C 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:




di hydrofl, 2,4]triazol-3-one (0.770 g, 2.03,nnol) and excess pyrldlne
hydrochl oride were nelted together for 2 hours with stirrithgar20d80 OC.
After cooling to roomtenperature, the contents were diluted in ethyl

acet at Wa®38m3) and water (50 10 nL). The aqueous | ayerrcvassogiigrgct ed with
ethyl acetate (2 x 25 nlL). The cadbi ned organics were washed with 5 N HCL
(50 nm.), saturated ag. NaC (25 nmL) , dried (MyS04), filtered and
concentrated to afford the title conmpound 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 §.=85H) , -4.77 (s, 2 H, 2.5 (t, 2 H LT 7.5
Rz), 2.46 @, .5 Hz), 2.24 (s, 3 H, 1.79 (m 2 H, 1.51 (m 2
H, 0.79 ( = 7.5 Hz); "CNWR (DVMsO-d,) 5 156.1, 154.1, 146.8,
137. 2, . , 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 (CHC13) 3007, 2937, 1690, 1515, 1463 cnvl.
Exact Mass Calcd. for C2,2H2A02: 366.2182. Found: 366.2191. Exanple 120 O
10 May 2005 WD 02/38553 PCTIUSQO /42928 246

2 thhyl 2- %4m€€h§m0145m¢m¢@¢memﬁyméEﬁybxa—ﬂephopybhénﬁiacetate

ester $% ﬁtuﬁ%4%$r;o 1%%$é%ﬁt& rqg q}gggﬁﬂﬁé proEﬁgr#ﬁangc;?hgfhyl

acet at Sci@ﬁ&egl_ 23. 28 M) 95 aaso pddeds 5st1rred at ambient temperature
(3- (4-hydroxyphenyl ) - propyl j - 2- (4- net hyl benzyl ) - 4- propyl -
2, 4- di AYBFRIFHE 2, 4}‘1@%%1@%@%@@1@1 wa2scomobntiatedt hadded( o m_) and

the re§§£éfr§béné§égéhfﬁdrﬁf%kzgtﬂfﬁlacetate (2X}. The organic

layers were combined and washed with aqueous brine then dried

W N

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 additional 30 minutes. Hexane was then added
and the mixture was filtered to give the desired acyl

_.25 semcarba21de as a white solid which was used w:.thout further

purification.-

Ca13H19N30; (MW = 265.31)



for | hour. Then ethyl-2-butyl . |sobutyrate (1.08 niL, 7. 38 0 nn% é
added and the reaction continued at reflux for | hour May 2P
et hoxide (1.22 nmL, 3.28 mmvl) was added dropw se over 5 nln and the
reacthqgoggﬁgjnued at reflux-for 4.5 hour. Additiona“wﬁﬂggHH} { hoxi de (520
gL, 1.4 mmol ) and ethyl-2-butyl bpgobutyrate (205 pL, 1. nnD!? wer e added
and 15 reaction continued at reflux for 4 hour. Additional sodium ethoxide
(336 pL, 0.903 mmol ) and ethyl-2-butyl isobutyrate (132 gL, 0.903 nmol)
wer e added and the reaction . continued at reflux for 3 hours. Finally,
additional sodiumethoxide (2 0 O ItL, 0.54 mvol) and ethyl-2-butyl
i sobutyrate (100 gL, 20 0.133 mmol ), were added and the reaction continued
at refdy E cf or 1. 5 hours. The mixture was allowed to cool to room
tenperat re and is then quenched into a solution of conc. HA (1.5 g, 41
mmol) in N@%@r (Z0=s) The resulting solution was then concentrated in
vacuocgggk hyl 25 acetate (100 nlL) and the aqueous |ayer was
di scardedy ) nic |ayer was washed with saturated aq. NaHC03 (2 x 50
fol |l oned qzjsaturated aqg. Nad (2 x 25 nmL)-. The organic |layer was dried
f
I

(MyS04) , tered, concentrated, and purlfled by silica gel chromatography
(1:1 ethy 30 acetate: hexanes) to afford the title conpound as a yel |l ow
oi | (990 2- 06 mmol , 63%: IH NVR (DVMSO-d6) 8 7.10 (s, 4 H), 6.87 (AB, 4
H J =28.0 thapoiy sedutigy | (150 4l(q,00 the aoyly semiopridzdde (t, 2 H,

% S5gdfhyep B o P ok 0B g Lo e Pyt 2 241>

HZ) Goadq( pOtBSH,lufn hy@ndz)yidel O VY 2009 .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. HCl 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).




WD 02/ 38i 53 PCT[ USOI / 42928 247 13 C NMR (DVBO-d6) 8 174.0, 154.1, 153.8,

146.7, 137.2, 135.6, 135.1, 129.75, 129.66, 128.1, 119.6, 1gYay208% ¢,
48.3, 42.8, 34.0, 27.8, 25.7, 24.8, 22.5, 21.3, 14.5, 11.5; | R (CHC13)
3005, wOI3sBB78, 1729, 1692, 1509 cnvl. Anal. Calcd. PGHUEIERER7N304: C,
70.12; H, 7.78; N, 8.76. Found: c23%9.92; H 7.84; N, 8.77. Exanple 121 0
0""( r-0- HN 10 To a solution of

2-met 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

aci d ethyl ester (0 0. i Na BREAAROLR (qidusiasciadsed with
stirri ﬁggaao“‘%fxf’ﬁgoﬁéggnﬁg ?§§e%ﬁ3rgt ?oom terrperatpreufor 18 hours. The
reacti @pid8 Birstusedias- cadentr anddconcanthanedi Fen give padre i SR

bet ween ethyl acetate (25 nl) .and 1IN HC ( ) i, | ayer was
washedPRPEHCE aRdr 8Ped14q. ﬁﬁél%ﬁﬁg%ﬁf?%yd%?% (%ggﬁ?t&hﬁ é\'fed, and
: Concent(l’;n;g]&lagg%o@/o : aflfz)@l%theBt%neTsi tbe2¢onpeunaeaseshy el hoatsiod] i 0=«A0cheg,

n , ;

0. 886 O np 94.0-96.5 OC; 'H NMR (DMBO-d6) 5 12.92 (br. s, 1 H)
, 73 l@esiyed4Np)yp-8e@8vARBnzyiHtriazogingopgy  4-~77 (s, 2 H), 3.46 (t, 2

HoJ =7 5 54 ( H. J.=7 8 2. 294 4s, 3 H , 1.
82 (mcy%ﬁ'@ﬁ,‘g’%’g?t}’%ﬂz%ﬁ,’ i pheSs! EB?E)Q,C’SC%P%(%&]{)& 6 1) . 0. 79 (1. 3
H J =8 0H) : "CNR(DVOdG 8 175 8 154.1, 146.8, 137.2. 135.2,

135.1, 129.7, 128.1,
o 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: o ' A_
q
N—nN
| 05<N/“\D( |



119.3, 79.0,, 60.4, 48.3, 42.8, 34.0, 27.9, 25.7, 24.8, 221 %%@g 14. 8,
11.5; IR (CHC13) 3007 2939, 2878, 1692, 1573 1508 crG; hiay | cd. for
C26H33N304: C, 69.16; H, 7.37; N, 9.31. Found: C, 68-90; H, 7 55; N, 9.14.
10 Mayy8@98sssY\0 02/ 38553 PCT[ USG /42928 248 5 EXAMPLE, d&gﬁ £ o+ 10

4- (4- Hydroxyphenyl)buty_ric Acid.»f 22-L 4-necked roun Rlad on1f|ask was
equi pped with a condenser, nitrogen inlet, thernoneter |ead and overhead
stirring apparatus. The flask was charged wi th 4-(4-nmet hoxyphenyl)butyric
acid (2250 g, 11 58 nol es) followed by pyridine hydrochloride (5360 g, 15
46. 34 nol es The resultin n1xture of the two solids was heated

under nit ro‘ge‘?] %35 fpen SEeRyi B nstd 14 fy O%omedrcivag i s lomd He f1 ask

cont erd shAGS éﬁ@ J%%& : ‘?@P [ IS ni t or ed by
TLC (50/ 50 v/v hexane et ar_f:c{e:t“eraltéue}p+er 0V v%ét%ént%?‘c%}gllt 0

ani sal dekdadeclst a2 3 fg).r Jvﬂsural.l Z}a.tﬂilc?n)molAf t gromtdmddowoet,as'ﬂlﬁim anal ysi s

indic sunpt startin terial,. The _heat source was

'renoveaﬂk%’gﬁ fn PR ot ¢ ]csgé‘}‘ﬂt’ E‘ié nEY FHdREN HCL (2900

s 14(0k7% g1ol®sposl.fl jeq) Tﬁi@x‘é@lﬂt&@ﬂmﬂtd&@ Gasaddgd seaugRiially. 25
the pot tenperature reached 35 cc. The

Stlrrlr}gag conti nued until
m xt u %%ét ST &1 FROEE 8 SEYE NGO tbdRy o eVeERighEask Thed cgoil@ded wit h
t-but Wed@t i Blh&ire WIBRARPAI ML (5N. 70ml) and extracted with

ethyl acetate (2X). The combined organic layers were dried

over sodium sulfate and concentrated to give the crude product.
i0 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 et 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% hexanes to 1:1 ethyl -
acetate/hexane then 10% methanol in ethylacetate) gives the
25 de31red carboxylic acid as a white foam.
"C24HooN30, (MW ='423.S); mass spectroscopy (MH") = 424.3; (MH™) =
422 .1



|

The | ayers were separated and the aqueous portion was reextracted with
MIBE (3 x 4000 nmlL) The organic portions 30 were conbi ned aliMa#ER0hashed
with 5N HCL (750 nL). After drying (Na2SO4) and filtration, the solution
was owoeensisated in vacuo to afford the title conpourmtrasswa/si@sVay 2005
WD 02/ 38553 PCT/ USO /42928 249 whiite solid (2020g, 96.7%. 'H NWVR (500
MHz, DMSO-d 8 1.70 6) (m 2 H , 2. 15 (t, 2 H , 2.45 (t, 2 H , 3.33
(s, 1H , 6. 65 (d, 2 H , 6. 95 (d, 2 H . "CNW (DVWOd6) 26.5, 32.5,
33.5, 114.6, 129.0, 131.2, 155.3, 174.2. 0 5 141 OH

4-[4- (I - Et hoxycar bonyl - | - met hyy et hoxy) phenyl ] butyric acid A ~12-L 3-neck

round- bottom fl ask was equi ppe {th an overhead air-driven stirrer
appar atus, condenser, nitroge inlet, thernmometer/ thernocouple, and
heating mantle. The fl ask was ged with ethyl acetate (450 mL) and 21%

(wt.) sodiunethoxide in ethanol 9ol Udionp (3318 nL, 8.87 noles, 2 eq). The
resulting mxture was heated tQ.r ~h$k£¥EQér a nitrogen atnosphere and

mai ntai ned at reflux for 30 m n.} 15™The’ m Xture was then allowed to cool
slightly below reflux, and 4- hydr oxyphenyl ) butyric acid (800 g, 4.43
nol es) was added. The flask cpntents were re-heated to reflux for 30 mn,
at which point ethyl 2-bronoi-sobutyrate gEBIB, 1954 nm., -13.32 nmoles, 3.0
egs.) was added. After 1 h at F¥AMNRLEI] :

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-d, 4 H, J = 8.2 Hz), 6.21 (s, 1 H),

4.43 (s, 1 H), 3.01 (@, 2 H, Jd = 6.4 Hz), 2.27 (s, 3 H),

'1.41 (sext., 2 H, J= 7.3 Hz), 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, 129.3, 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



20 flask was equipped with a 2-L addition funnel, which was charged sodi um
et hoxide in ethanol solution (1660 m., 4.43 noles, 1 eq.)10MAB2QGRi um

et hoxi de sol ution was added dropw se to the refluxing reaction over 1 h.

Af tenw@sgagidi tional 30 min at reflux, HPLC anal ysis 5 /wgﬂ Qﬁ 25
reacti on was conpl ete. The heat sgyrce was renoved and e ask contents
were cooled to 5-10 OC and then transferred to a 22-L botton}outlet fl ask.
While stirring, the m xture was quenched with dilute phosphoric acid (6000
'mL), transferred to a 20-L Buchi flask, and concentrated in vacuo 30 to
remove ethanol. The resulting aqueoys m xture of 10 May 2005 WD 02138, 553
PCT/ USOl / 42928 250 crystal s and e&}e s EBIB was refrigerated overni ght.

The <crystals were then filtered éﬁ?¢aashed with water (2000 nL). The
'solids were renoved fromthe funnel Yand placed in a 20-L Buchi flask

equi pped with an overhead. stigling apparatus. 5 After the addition of water
(2000 L), the solids were redyat amnbi ent tenperature for 30 min, then,
filtered and washed with L 2N % X 2500 ) . The solids were then

pl aced in the vacuum oven an& drired a 45 ~C to afford the title conmpound
as an off-white solid (1247 g, 95.5%9 % "HNVR 1 0 (500 MHz, CIKHS) 8 1.25

B e i L T

26. 3, m%hsnesga onage Jo B GoLutiz® DE B4 9ol nddarbbrib?d.2- H N 0

(4—methylphenylmethyl)hydra21necarboxy11c acid, i,1-
5 dimethylethyl ester (3.0204 g, S.397 mnol. ) in
dichloromethane {25 mL) was added methanesulfonic acid (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), 3f06 (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, 2836, 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—[(4fMethokyphenyl)butyryl]h2-(4emethylpheny1methy1);4_‘

propyl)semicarbazide To a solution of 4~ {4-
methoxyphenyl}butyric acid (2.0207 g, 10.42 mmol) and N, N-




N "T- HO 15 (4-Methyl benzyl)hydrazi necarboxylic acid, 1,1-dinethylethyl
ester To a 10-gal stainless steel autoclave containing iséiMapap@t (10 L)
under nitrogen was charged t-butyl 20 carbazate (1.25 kg, 9.46 nol)foll owed
by is . (2 L). The contents were stirred and heated at 35 OC for 30
m n, O?E\)gﬁ%?é%rsret hyl benzal dehyde (1,342 kg, 9.51 nol) wds-TddRf&d?%1 ol | owed
by isopropanol (0.3 L) The Contents were heated to 45 oC, and a slurry of
5% Pd/C (0. 3 kg) in !water (0. 3 L) 25 and isopropanol (4 L) was added,
foll owed by rinses of isopropanol (2 x | L). The contents were
hydrogenated at 40 psig and 45 "C for 4 h, then a second charge of 5% Pd/C

(0.3 &ppethylfatmam{Be3 () ardpkoprOPanely 1 4akic¥ps added, f ol lowed by
rinses,gQ ﬁhsgggﬁ) (;}L%%I 2%%,% %I—gdrﬁg_enat [ or11:_30 vvas‘ conti nue%‘at _40 psi
and 4570 5 e 4 i ch ey shdzride ob) 36 5BLPCEAUSE / 42928
2M reapel bn wdBheetresniltdeiot anbetweaplake Hyi HPAL. £hbe 3coptgntgamere then
(15 Do e ettt Fholacll by Bameive, S seo capsnd Pherereie
corfpoufiee (Tesgltingg 0idg wegy wnedas88lBedt -itri:s sttt 1 O@gét\atéOplﬁpm():; H !\IdO
, _ onate
(3'1578.9’ 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, theﬁ washed with 1IN HC1l (2 k 50
mL}, saturated ag. NaHCO; (2 x 50 mL), and éaturated ag.
NaCl (25 mL). The orxganic layer was dried (MgS0y},
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}Y, 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 (¢, 2 H, J = 7.5 Hz), 1.40 (m, 2 H), 0.81 (¢, 3 H J = 8.0
' Hz); PC NMR (DMSO-&s) & 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
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flask was equi pped with an overhead stirring apparatus, cooling bath,

t hermomet er probe, and 2-L addition funnel. The flask was!1@Mayg®85with a
solution of (4- .nethylbenzyl)hydrazinecarboxylic acid, 1,1-dinethyl-ethyl
15 estwewo dapsszopr opanol (4988 g of a 31.73% wt/wt sol utg&qr)u 0”11? § g, 6.70
nol es). Additional isopropanol (3439 nL) was added to iU e ¢t sol ution
to a total volunme of 8933 nL. Trinethylsilyl isocyanate (1179 nL, 8.71
nol, 1.3 eq) was charged to the 2-L addition funnel and was added dropw se
to 20. the stirring reaction solution over 45 mnutes; while the
.tenperature' was nmintained between 15-25 "C using a cool water bath.
Reacti on progress was nonitored by TLC 0/ 50 v/v hexane/ et hyl acetate,

12; Rf (sm) = 0. 6, R (prod) =0. 1) . Ler overnight stir at room
tenperature, TLC indicated the 25 reacting as essentially conplete. The .
reaction mxture was *treated with heptane\(7800 nL); cooled to 5-10 CC
and stirred for 0.5 hr. The mxture was filftered and the cake was washed
with heptane (2 x 1000 m) . 7J ws dried in a vacuum oven at -
30-35 'Ctoyield the title 38 ‘ , %ite solid (1423 g, 96%. 1 H
NVR (DMSO-d6, 300vHz): D 1.35 (s, 9 H), 2326 (s, | H, 4.45 (br s, 2 H),
6.06 (s, 2 H, 7.10 (s, 4 H, 8.88 (bk s, H; Anal. Calcd. for

Cl4H21 N303: C, 60.20; H, 7.58; N, 15.04. kound: C, 59.65; H, 7.34; N,
14.87. 35 NH2- CH3SG3H " ~H2NXO 10 May 2003 WD 02/38553 PCT/1JSQO /42928

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 {d, 2 H, J = 8.5 Hz), 6.81 (Ci, 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 (£, 2 H, J=7.5Hz), 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, 7.70; N, 11.07. Found: C, 72.82; H, 7.87; N,
11.11. - ' o |



|

2i 2 1- (4- Met hyl phenyl net hyl ) hydr azi necar boxam de nethanesulfonatgsA 22-L

4-neck flask was equi pped.with an overhead stirring appar y2
marnin%écoollng bat h, thernmoneter probe, 5 condenser, and 500-nlL addition
f unnel WOrd38$hsk was charged with © PCT/US01/42928

2- ( ATni nocar bonyl ) - 2- (4- met hyl phen¥#Snet hyl ) - hydrazi ne carboxylic acid,
1,1-dinethylethyl ester (1100 g, 3.94 noles) and dichl oronethane (12 L).
The m xture was warmed 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 es) was added over 30 min. The water Bath was replaced with a heating
mantl e and the reaction solution was heated. at reflux for 12-20 hours,.
and nonitored by TLC analysis (Ethyl Ace 100% 12, Rf (sm) = 0.3, Kf
(prod)= 15 0.1) Wen conplete, the reactilgn g xture was diluted with
hept ane (4000 nlL) , cooled to 10-20. CC, d\stirred for 30 mn. After
filtration, the cake was washed with heptane h2 x 1000 ni) and dried in
vacuo at 35-45 OC, to af fro
98.6%. 1 H NWR 20 (DWVSO- d6,
(br ~s, 2 H, 6.06 (s, 2 H)
Calcd. for G OH .7N304 SI: C :
C, 43.33; H 6.21; N, 14.97. 25 0 NW N H

9 H, 2.26 (s, 1 H, 4.45
8 (br s, 1 H; Anal.
& N, 15.26; S, 11.64. Found:

Example 119
5-[3~-(4- Hydroxyphenyl)—propyl] 2-{4-methylbenzyl} 4-propy1--
| 2,4-dihydro-[1,2,4]1triazol-3-one 5-[3- (4-Methoxyphenvl) -
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 ethyl 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 = 7.5 Hz), 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
Cz2HaeN30z: - 366.2182. Found: 366.2191.
Ekample 120
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10 May 2005 WO 02138fM 3 PCT/USOI /42928 253 2 - (4 - (3 ioh' 40%
-Met hyl phenyl rnethyl) - 4 -raethyl- 5 -oxo0-4, 5 - May 2005
dihydro-lk+[1 2,4]triazol -3-yl]propyl)phenoxy) - 2- inethylpropionic acid
ethyl Qg §038é;22-L 4-neck flask was 5 equipped with a Ef gp

atus, ni rogen

thernocoupl e, addition funnel, oyg head stirring appar
inlet, and cooling bath. The flask was charged with
4-[4-(I-Ethoxycarbony|-I- met hyl et hoxy) phenyl ] butyric acid (1250 g, 4.247

nol es), ethyl acetate (11,250 nL) and DVF (16.4 niL), and the 10 resulting
m xture was stirred to dissolve solids. Oxalyl chloride (426 nL, 4.88

nol es, 1.15 eq) was added dropwise to the reaction m xture over 45 mn,
using g bat p,,the tenperature_bel ow 30 OC _The_reaction

mi xt ur & &%%%& % Q4 3 ﬁﬁré?eﬁeF%yggﬁﬁﬁyig PeRtoet BT RPY et sBTvent and
excessd&@&@x&k}ﬁ“dﬁoﬁhééttdaabﬂedetluﬂeoﬁy@l ﬁheﬁbhgxypabbbayiel-

et | IR WEACUUIL W € 6t Gl ¢ USoa ufopghalag? ck flask

was_equi pped t her nomet nocoupl e #unne ‘ni trogen
i nl2t, o@@Fﬁ@&d §Pﬂrﬁ¢h§1 éﬁﬁ&ﬁé?ué328nﬂLeoélBﬂgmmaﬁh Waheaﬁﬂa§k5was

char ged3wi(uh 20 eRi-hyL h b -
methgnCt m?fohgfé AAbnenyty BE@ﬂyhTEQ thﬂéé ﬁib@ggg?gtgngéggl , and

pyri di Yﬁfo 817§ ﬁiFE%az?f33eﬁ§e (%h@ céhteﬁ%é“%f‘mWh%)fla§k wer e

: cooledem@aﬁoﬁ HTO Tihg enuﬂeﬂa£|ﬁbsﬁmumngkmlﬁfuréh§S£&ﬂ@@ 4t eblylixacetate

gé?gSIphen nquﬁﬁ§1)hy §§21%§ g? gu%?gen1x§ﬁ{e ; n t o épqg§e§§258m n
whtQ e W@Pﬁ an&u?Qdﬂﬁ[ﬁndtEh@era@gtEODebowtiﬁued 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);




OC. The resulting m xture. was stirred at anbient- terrperature for | h,
then (+)-canphorsul fonic acid (1973 g, 30 8.494 nol es, 19 %go%ded The
flask contents were then heated to reflux for 16 h. The reacti on was

cool edW@02E533C and transferred into a flask contai ni mgThisold¢le267500 ) .
10 May 2005 WO 02/38553 PCT/ USQ [42928 2~4 Af ter stirring, the |ayers
were separated and the organic |ayer was washed wi th saturated Na2CC3
solution (7500 m.) and water (1000 nlL), then dried over MyS04-. The et hyl
acetate solution was transferred to a 4-neck flask equipped 5 with a
condenger n| trogen inlet, thernoneter4thernocouple, and a heating nantle.

The f1ask Qe Iwiot B7ArBer LP4dt-1, 13588 n 166975 §)37and tlt'ﬁei rﬁ,xture was
heat ed 13% r:Lef |1L2’>9 Fror, hogheeAf uge. @00|1tt@9 61,078020Ce L e Rt ErI 5

f||ter§oAlJZ ve_the resin and the resi'n was 'w ashéd wi'tH et2h acetate
10 (2 . The’fi trat edfas ciicent rid e i AlvBeudR olCBEIDrd a tan

sol i d. BMDBE (IB;(HID n1378\4a81a219|ed|16‘t9c2 t hes @ udg? . matgaid pl agdcihe gaXxture
6.3’re c?O g ur:}t)l brz 59I g&e Were gl ssal ve Wiile slowy rotating
ask, Z hd ut'i’o d t'o 8cd fiREPEapof -cOYsAlil itrati on 15

occurré7d34ThéLsI8uﬁﬁy was cool ed to 0-5 'C for 1 hour, filtered, rinsed

with cold MIBE (1500 niL) and drﬁ'::SQ! at 45 Cto affordthetltle
conmpound as a white solid (102 g, %5 ;% R (500 MHz, DXSO d6) 8
1.14 (t, 3 H , 1. 4709 (s, ,176 (m 2 6 (t, 2 H, 2.49 (t,
2 H, 3.55 20 (s, 3 Hj 4.015(q, H), 6.69 , 7.05 (d, 2 H 23 C

NVR (CDC13) 8 14.0,x21.°¢; 26. 1, 287—1—,">il. , 48. 3,
Q

N

(

10 = To a solution of 2-methyl-2- (4-{3-[1-(4-methylbenzyl)-5-oxo-

4—propyi-4,5—dihydro-lHL[1,2,4]triazol-B-yl]—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),
l';dried (Mgso;y, 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,
e21 3, 14.8, 11.5; IR (CHC13;) 3007, 2939, 2878, 1692, 1573,
1508 cm™; Znal. Calcd. for CagHyNaOs: C, 69.16; H, 7.'37} N,
9.31. Found: <, 68.90; H,i7.55; N, 9.14. | |



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. 0 HO ~' O NN 141 >~O N-Mag2p0s5 2.
[4-13- [2,5-di hydro-1- E (4-Methyl phenyl)nmethyll -5-oxo0-1jr-

1, 2i 4w bzu8843- 3-: ~| | propyl i phenoxyl - 2- met hyl - pr opanoi GoAgisdAedt- neck flask
was equi pped with overhead stirrifnag apparatus 10 May 2005 WO 02/ 38553
PCT/ USQ / 42928 255 and thernoneter probe. The flask was charged with
2-(4-{3- [1-(4-nmet hyl phenyl net hyl ) - 4- et hyl - 5- oxo- 4, 5-di hydro- | H
[1,2,4]triazol-3-yll-propyll phenoxy)-2-nmethyl-propionic acid, ethyl ester
(800 g, 1.828 noles), and toluene (4000 5 nL) followed by 1IN NaCH (4023 ni,
2.194 nol, 1.2 eq) The resulting mxture was stirred at anbi 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 acetate was added (8000 nlL) and the _
m xture was transferred to a 22-L bottomoutlet flask. The |layers were
separated and the organic solution was transferred to a 22- L 3-neck
round-bottom fl ask equi pped W t pxa#rs ifldsati on head and 15 over head
stirring apparatus. The m xture was concentrated by distillation of the

et hyl acetate to approxi matellr}/0 4000

' . OH
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



nmL, and fresh ethyl acetate 0600 nL) was added to the reaction 5ssel.
Distillation was continued until 3600 mL of distillate wet@Ma¥280er ed.
Heati ng was stopped and the 20 m xture was allowed to cool slowy to 60-65
"G, at WhhEhsspoi nt seed crystals (0.8 g) of the deS|reﬁ?ﬁb&ﬂH%bsmere

added. The flask contents were alg% d to cool slowy u
crystallization initiated (55-57 then the mxture was cooled to 0-5

OC and stirred for 1 h. The product was 25 filtered, washed with cold et hyl
acetate, and dried in vacuo at 55 OCto afford the title conpound as a
white solid (713.6.g, 95.3%. 1H NM (DvsO-d,, 500wHz): 8 1.46 (s, 6 H),
1.79 (mhiZzeHsol3@5(AG208H 26 th 12{ MR 25400 (MHz,2 Dliso-#) 78 {s702 H),
6.71 (d, 2@) 7. 03 d, 2H 7. ﬁ) 30 "C NW\R (DwsO-d,), 8 20.6, 25.0,
25.5, ZR72 490,27 3(t'1§8Hé ?_2#54 t272 H) 12833 (28.10,HN346 465134. 5,

135 & a1 115E 5 10,2 M 0,00 Wi R0 ORSRR Ol  ace

razi nedar.bo' 2yli.&,aqizh.0 1 mﬂjzr;etm e:f, hyl7gesier To a solution of t-butyl

carbazate (4.99 g, 37. 76 |n ethyl acetate (10 nL) was added with
stirring 3,5 d|fluorobenzalde (5 50 g, 38.7 mmol)
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



foll owed by hexanes (50 nL). Crystallization occurred and 10 the resulting
slurry was stirred at rt for 15 nmin, then -<cooled to 0 'C 1@1!\@)(}%)!05 at that

t emper igigzgkr 45 min. The solids were filtered, rin ol ,
hexanes and dried in vacuo at 60 ;5 to afford the t|t|§dré%gr%é%ﬁ?§ as a

solid (9.04 g, 93.3%: np 196.4~296.8 'C (dec); 1H NWR (DVSO d6) 5 15
11.16 (br s, | H, 7.96 (s, 1 H, 7.28 (m 2 -H, 7.21 (t, | H J =2.2
Hz),145(s 9H);"CNI\/R(DIVBOd6)51633(dd j = 246.1, 13.5
152.9, 141.2, 139 2 (t, 9.6 Hz), '109.9 (dd, J = 20.2, 5.8 Hz),
105 1 CEYSy 5256%5%5“%6 @BIstwas mf(rmermﬂaé) @@@@'}1221987 Me9, 1584,

1536 cbmysta;ﬁszq,egg R WaS ¢ et at for naI ysi s.
Anal . Calcd. for Cl2HI4F2N20Z: (}%rdy% %Jazﬁ%?%%g‘é%x‘ 8( 004 093 :
Found: The selids Mers 4®moedl Eretk the Efulrh‘:eik@lnd\lplléce‘d 2L51 a 20-

2-(3,5 u nyl met hyl.) dra2|necarboxyllc acid, 1,1- dlnethylethyl
ester ?Cislgbcﬁ hj? }éﬁqjﬁé’ \éﬁi d%‘ 2%, PVerhsiad afbl5UAPY/ @DERIBEY)- was

added Aétéﬁhyﬂﬁ@f lumtggcgh o 10abBY 20000 V0:02/ 38533 gqqééso‘{ 42928 257

and the _resul ting suspensi on hydrogenated at rt "an 4 h, an
addi t | BRhaFrefaffe apbisng, pemperstofegfowas0 adsed thut If)idlt@g@laﬁtarm

;:ﬁg';}l ?gﬁglrj]%ta[tﬁ?tﬁ hEB‘Ea?l%nt @ts ey e m&..l teerearé%lci%réceQéégt %%etno an oil,
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 U\ h \glo'\‘<

(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



5in THF (70 nL) along with 5 % Pt/C (5.00 g) and hydrogenation conti nued
for 60 h at rt and 50 psi. The contents were then filter et Mag 2005

concentrated. Si02 gel chromatography (20% ethyl acetate in hexanes) gave
the ti YO €3 pound as an oil (4. 96 g, 19.2 mmol, 70% PETIS R ¥DVE0 10 d6)

58 28 (brs, | H 17.03(m 3%, 503 (br s, | ~H , 3.8 (s, 2 H,
1.35 (s, 9 H); 13C NMR (DMSO-d,) 6 162.9 (dd, J = 243.6, 12.4 Hz), 144.9
(t, j =9.6 Hz), 111.5 (d, J 23.0 Hz), 102.5 (t, LT = 25.9 Hz), 79.0,

53.9, 28.8; IR (CHC13) 3444, 2982, 2933, 1712, 1628, 1597 cn¥l; HRMS cal cd
15 forr€agHi6R2NRER (fbtetdined®5%d 258 Foupdet59b¥25BPLE. H2NIBeY:: O, 6

I N~ ~kOXN._NF H 2-(Am_noc&.baonyl):-2-(3,5-. 20,

Difl qu88%8ﬁ§Fné"fefﬁﬁ)%9 afPﬁgggr t}cgiy%%cogfciad?dlg?;tafﬁgt h¥ h§Peest er To
subst r g @ cdicf ldxreobenyea hydERZii BRpropdnd649 16 19y 93 A ) £ Dctge@r opanol
(20 m.) at rt was added, trinethylsilyl isocyanate (1.808 g, 15.7 mmol) in
one pBREi BANCERETRESEL LBNVaRO sEPrablond FRefbitbe ompeenrd 26l eBhcent rat ed
tom splidgoaReskystalli lon {1 : : nes) foll owed by

i 1 A PR Roxanes 1ob wryt TorThe B S EEeI) (he titl e
conpound as a solid (2-84 g, 9.43 mol, 95%: np 128.7-129.9 'C, ' 1HIM
(DVMBO-dG 60 'C) 88.86 (br s, 1 H, 597 (m 3 H, 6.00 (s, 2 H, 4.52 30
(s, 2H , 1. 36 (s, 9H ; "CN N(’ \n/Q,dG) 8 162.7 (dd, J

' HZN’&OO \[<

2- (Aminocarbonyl) -2- (4-methylphenylmethyl)hydrazine
10 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-
‘methylbenzyl}hydrazinecarboxylic acid, 1,1-dimethyl~ethyl
15  ester in isopropanocl (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
20, 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
25 - 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
L dried in a wvacuum oven at 30-35 °C to vyield the title
30 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 Cy4H2;N303: C, 60.20; H, 7.58; N, 15.04. Found: C, 59.65;

H, 7.34; N, 14.87.
/—@/\N,NHQ'CH;;SOSH
AN

2

35



© 245, 13 Hz), 159.5, 155.1, 143.7 (t, j =9 Hz) , 111.4 (d, J 23 iiz) ,
102.8 (t, 1 26 Hz), 80.4, 51.4, 28.6; IR (KBr . mull) 3540]10B2372003004,
2988, 1744, 11582 cm1l. Anal. Calcd. 10 May 2005 WD 02/38553

PCTI USBIO ®¥98%g 258 for C13H27F2N303: C, 51.82; H, 5.69PCNUSW3298. Found:
C, 51-59; H 5.61; N, 13.81. FONM2 O\ | HO-S N, \b F 6 NH2 5 1- (3,
5-Di f | uorophenyl met hyl) hydrazi necar boxarai de nethanesul fonate To
substrate Boc sen-Licarbazide (1.81 g, 6.00 rnol) in tetrahydrofuran (25
m.) at rt was added nethanesulfonic acid (0.725 g, 6.3 nmml, 1.05 equivV)

i n one1lQ@4ppeth9lphéhf1ieRelN JRhyiRS S Hdd8%Blariiad Or 24 h, then heated to
reflux for 22 h. The reaction mxture was cooled to rt, filtered and the

filt emethreesplfsagtaith dichloronethane. The solids were dried in va .
cuo ovegrnight ,at 60 . C tp afford title conpound a~ a.solid (1.32 g, 4.44°
T ok, 2740 4 ek 51at? Bas”Seinna S My Bt s g 570
(br s, afpatdés}0 (Markmids/@MBrddn 2pkhn, 4. 7Gherhd¥odds S plobbiotal ,
pair of rotaners), 2.48, 2.41 (s, s, 3 Htotal, pair of rotaners); 13C NWR
( DO B8P§iesseE3. gapdd, 50§-mloadditien) fumged. 140The 1flagk(ddas' LT =

20, 6 ERirged with  2- (Aminocarbonyl)-2- (4-methylphenylmethyl)-
"hydrazine carboxylic 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

o~ O)S(O ' N
‘ _ ! N#O ‘ : . 7

H



20 104.0 (t, J = 26 Hz), 52.1; IR (KBr mull) 3411, 3281, 3211, 1706, 1685,
1209 cnv2. HRVB ~al cd. for C8HgF2N30 (M + H)+: 202. 0¢8Ry 2066nd:

202.0797. F 0 1--~10 )11<01(r)rN ~,-jor6 F N NYNHR 25 HO
1- 14- [wokAEshoxycar bonyl - | - met hyl et boxy) phenyi ] but yr ybEr/@so1(439285- di f
| uar ophenyl -nmet hyl ) sem carbazi de23o 4-[4-(I -

1457,

Et héxycar bonyl - | - met hyl et hoxy) phenyl | butyric acid (1.0072 g,

30 3-42 mol)

in ethyl acetate (10 nL) at rt was added DVMF (I 10 May 2005 WO 02/ 38' ~53

PCT/ USOl / 42928 2,59 pipette drop), followed by oxalyl chloride (0
mmol ) dropwi se over 5 min. The resulting solution was stirred for 30

5.73
m n at

rt, then concentrated to an oil. The oil was tw ce reconst

. 728 g,

i tuted

i nto tat(#né3{ D~ (MyMabbyirbenginttaydld-temabhell5-bkenagdEssol ved i n et hyl
acetate.(3 - (3,5:-Di {1l uorophenyl net hyl ) hydrazi ne car boxam de
nethad%%%*?fﬁgigf%ﬁf%2%3b?lﬁ?ﬁg"ﬁﬁﬁgypﬁﬁgyiﬁébﬁﬁﬂﬁﬁ)T%"ethyI acet
n) atméchfipdisiowié daeeal Gy 1lesb38 Ma 8204 40k BB Addgds The

sol ution of acid chloride in ethyl 10 acetate was then added dropw se over
15 5mi redghePedhewitss i t thgrmoretes /shiepmaougrl 30 addi. tor9 f@nn&he mi xt ure

by satt s \ag e e PRRR RS PR SRR Thihr o cceshite

an oil

i0

bawihi chThas flask was charged with 4-[4-(1-Ethoxycarbonyl-1i-
methylethoxy)phenyllbutyric acid (1250 g, 4.247 moles),
ethyl acetate (11,250 'mL) and DMF (16.4 mL), and the
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

15

20

concentrated in wvacuo to remove both the solvent and excess
oxalyl choride to afford crude 4—[4w(1~ethoxycarbonyl—l—
methylethoxy)phenyl]butyric acid chloride. A separate 22-L

ate (10

f ol | oned
trated to

4-neck flask was equipped with a thermometer/thermocouple,

addition funnel, nitrogen inlet, overhead stirring
apparatus, and cooling bath. The flask was charged with 1-

(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

25

the flask were cooled to 0-5 °C. The crude acid chloride

was dissolved in ethyl acetate {1000 mL) and added dro@wise

to the mixture containing 1-(4-

- methylphenylmethyl)hydrazinecarboxamide methanesulfonate

30

over 20 min, while maintaining the bot temperature below 25

°C. The resulting mixture was stirred at ambient:

temperature fo; 1 h, then {+}-camphorsulfonic acid (1973 g,

8.494 moles, 2‘eq) was added. The flask contents were then

heated to reflux‘for 167h. The reaction was cooled to 20 °C

and transferred into a flask containing 1IN HCl (7500 mL).



15 chromat ographed on silica gel (ethyl acetate) to afford the title
compound as a solid (1.1436 g, 70%: np 108.1 - 109-4 ©OC; 14:MapROPD\VEO- d6,
60 'C) 59.73 (s, I H, 7.00(m 5 H), 6.70 (d, 2 H.J = 6.5 Hz), 6.03 (s,
2 H,wobssshy s, 2 H, 4.15 (q, 2 H J = 7 Hz), 2.45d¢rmusedmab)zs 2.09 (m 2
H, 1.74 20(m 2 H , 1. 48 (s,28 H , 1. 17. (t, 3 H LT =7 H) ; 13 C
NVR (DwWsO-d6) 8 174.0, 172.0, 162. 5 (dd, LT = 244, 13 Hz) , 159.2,

153.8, 144.1, 135.8, 129.7, 119.4, 111.3 (d, J = 25 Hz) , 102.8 (t, i = 26
Hz), 79.2, 51.1, 47.3, 34.3, 33.1, 27.0, 25.7, 14.6:1 IR (KBr) 3456, 3324,

1726, 4 .1445 cm 25_Anal . Cal cd. for_ .C24H29 F2: C,_60.37; H,

6. 12: #a‘% sé?ggf,l%r%&‘ og%}ﬁ?r& WED CagSSRET - TR, aNgB% 7.01801Gs g 7
NN Flaydr el @eited 4463 | odGufaddd | Hasobensylhe SoRxqr409- dubydro- | H
11, 2, g;srtq{l azol -3-yl | -propyl)-phenoxy)-2-nmethyl propionic acid, ethyl ester.
To sulft% al@tex] 4-(PQQBI - hoxﬁ@%oéﬂeﬁ 197 Nay Ma60s- NVERe2/SdsrB

PCTI U 4292 : - : .

met hylgekﬁloxy) [SJSh%%gH%ﬁt V??I It-r‘zi151 %eﬁrgldc Pl:looraoréo rheecr%{ylfn]é'eﬁ%l%qulpped

4-Bn- pridgy | 3 seandenseazi du trbddt AnE26 thetyomeider Cemearsnipbaj ¢ aci d

(%) 20 T AT 02, 05T S e ple (20 ARG e o2l o
acet atl dndEm (1975 g) and the mixture was heated to reflux for 1
 h. After cooling to 20 °C, the material was filtered to
remove the regsin and the resin was wﬁshed with ethyl acetate
16 (2 x 2000 mL). The filtrate was concentrated in 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 cfystallization
15  occurred. The slurry was cooled to 0-5 °C' for 1 hour,
filtered, rinsed with cold MTBE {1500‘mL) and dried in wvacuo
at 45 °C to afford the title compound as a whiﬁe 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 (t, 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. |

. O _ /__@-—' l
HO)S(O i o | |
. | >=0 .
25 - S ' ‘
2—{4—[3—[2,S-dihydro—l-{(4fMethj1pheny1)methy1]-5—oxo-¥H;
1,2;4—triazolf3—Y1]propy1]phenoxyl-2-methy1—propénoic'Acid A

4-neck _flask was equipped with overhead stirring apparatus



washed with sat'd ag. NaHCO3 followed by sat'd ag. NaC. It was then dried
(MyS04), filtered and concentrated to an oil, which was cHd blagt20gbaphed on
silica gel (1:1 ethyl acetate: hexanes) to afford the title conpound as an
oi | 10W0(23888 g, 37%: H NVR (DMVMBO (16) 8 11.54 (s, 1leejrusan/4828t, 1 H, J
9.3 Hz), 7.04 (d, 2 H J =85k, 6.91 (d, 2 H LT 6.5 Hz) , 6.68 (d,
H J=85H), 481 (s, 2H ' 413 (q, 2 H J=7. 0Hz) , 2. 49 (t, 2
=7. 5H), 2. 38 (t, 2 H LT =7. 5Hz) , 1. 81 (m 2 H , 1. 47
6 H , 1. 14 (t, 3 H 15J =7. 0 kz) ; :13C NWR (DVMSO-d6) 8 174.0,
162. 6 Gdd, thezﬂ&%@telBEH%be 155pHY £&§%ﬁhwéé7c§ar%é§ ditk d2 kl 132 Hz)
135.5, .. 129.8, 119. 111.1 (t, J = 26, 6 Hz (t, 26 Hz), 79.2,
61.6, 4¥-14- @Etéylebegylwetbyl2547m6thv%f$£n ~$o®ﬂdlhﬁdae—1ﬂeg5 1601,

15009, 6 | F C. 62 74 H 5.92: N,
514 s ealTErkpsba8s v iR Bl oel Ml RO SRl L SR o on et 1 2T N
25 2- (dcigv[let(tﬁ/JS @tidznor(eb@ngyl )}$ZB<0méléde hyghizo- dd-}uened (4000 bs-

1,2, 4 h I To substrate
% ok Koot maf R AeR "RRORY ﬁon%p?ﬂ%m[‘l&n?&(s rr%leat tves
added feﬁhmbihb(ﬂu&%ur%(%éH“&ﬁlrﬁEE'&BeaﬁﬁiﬁhE'%é ot o?éﬁﬁfifg and

for 16 h. The 30 m xture was then acidified by addi
. The mixture was transferred to a 22-L bottom outlet

2
H,
(s

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

_ -added. 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.



concentrated to an oil, which was partitioned between ethyl acetate (35
nm.) and water (25 nL). The layers were 10 May 200'5 wo u21@8By3005
PCT/ US@ ¢48838 261 separated and the organi c phase waghegsopsbdgssat' d ag. .
NaCl, then dried (My SO4), filtexsed and concentrated to afford the title
conpound as an oil (0.2643 g, 95 %9: 1H NWR (DMSO-d6,. 60 'C) 5 12.96 (br

s, | H , 11. 54 (s, 1 H , 7.13 (t, | H J 5 9.5 Hz), 7.04 (d, 2 H | =8
Hz), 6.91 (d, 2 H J =7 H), 6.72(d, 2H LT=8H),b 481 (s, 2 H ,
2.49 (t, 2 H j =7 H), 2.38(t, 2 H J=7H), 1.82 (m 2 H), 1.46 (s,

6 H; 13 C NYLR (DWsO-d6) 5 175.8, 163.0 (dd, J = 245, 13 Hz), 155.0,
154.1, 147.3, 142.9, 135.0, 129.7, 118xampi®el 123 in), 103.5 10 (t, LT = 26
Hz), 78.9, 47.1, 34.0, 28.3, 26.2, 25.7; IR: (CHC13) 3096, 3005, 2865, .
1708, 1601, 1509, 1465, 1158, 1121 cm1; Apal. Calcd. for C22H23F2N304: C,
61 25; H 5.37; N, 9.74. Found;y Cp 61.21, 5.46; N, 9.48. 1500 N
'~N)~O0 H Exarrpl e 124 20 ( t/HQxM\p.he t hyl enehydr azi necar boxyl i ¢
acid, 1,1- dinethylethyl estef T& a Mol ufioh off t-butyl carbazate (5.59 g,
42.3 mmol) in ethyl acetate (15 nL) was added with stirring m anisal dehyde
(5.17 m., 5.76 g, 42.3 mml). Hexanes (70 mL) was added slowy and

Cr§8ta|lIZ?&'anlfluorophenyl)methylenehydraz1necarboxyl;c acid,

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 mmol)
followed by hexanes (50 mL)}. Crystallization:océurred and
10 the resulting slurry was stirred at rt for iS min, then
cooled to 0 °C. and held at that temperature for 45 min.
The solids were filtered, rinsed with cold hé#anes and dried
in vacuo at 60 °C to afford the tiﬁle 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 (eﬁhyl acetate) for' analysis.
Anal. Calcd. for CiHyFsN0,: C, 56.25; H, 5.51; F, 14.83; N,
- 10.93. Found: C; 56.11; H, 5.49; N, 10.86. o

F

-:J\ ji- n\/l:i]\ | ' " 1
07N Fo |

2-(3,Sbvifluorophenylmethyl)hydraiinecarbogylic 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



25 occurred. The resulting slurry was stirred at rt for 45 mn ana then
cooled to 0 'C. The slurry was stirred at 0 'C for 60 m nf0Magr2006! t er ed
and rinsed with cold hexanes (20 nL), and dried in vacuo at 40 Cc to
af f or AWME/I8FI| e conpound as PCVUSONWA~ 2005 WO 0213@853)586292816) - 137
.4 OC, 31' NWR (DVMSO gi . 4% - np 13*6 1lid (9.68 g, SO7.14 (d, 2 Hj j
7.29 (t, 3- HI 8 10.93 (s, IH ' (s, 3 11), 1-45 (s, 9 H |j =7 Hs 3.75
6.92 (q, 30.5, -7 P 3-43-7, 136.6, 1 2, 153-3., 13C 1,Tl.IR (D14S0-d6) 6
160- (KBr mull) 3360, 11) ; 1.3, 80.1, 55.7, 28-7; IR A portion was 5
120-0, _116. 11 3-510, 1487 cTL17' . 0, 2982, 2838, d for 1 agetate and
subni t Iel‘]jl ft}zlgmrglswﬁlpgsﬁmgez?@&oa hyslrggengteq g e’ghaf"?‘d(ggc&slf'or
C131i i BR2€e3: 4elneanhaladstialiysiesl chardk 62. 3.% HL/T. 46.09 gi/. 25s N

11_3_9ad5@ﬂn%né)hydrogenation continued for 12 h. The contents
were filtered and concentrated to an oil, then reconstituted
5 in THF (70 mL) along with 5 % Pt/C (5.00 g) and
hydrogenation continued for 60 h at rt and 50 psi. The
contents were then filtered and concentrated. 8i0; gel
" chromatography (20% ethyl acetate in hexanes) gave the title
compound as an oil (4.96 g, 19.2 mmol, 70%). *H NMR (DMSO-
10 de) & 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 (4, J =
23.0 Hz), 102.5 (t, J = 25.9 Hz), 79.0, 53.9, 28.8; IR
(CHC1;) 3444, 2982, 2933, 1712, 1628, 1597 cm™l; HRMS calcd

15 “for C12H151-=‘2N202 {M + H)": 259.1258. Found: 259.1252.

F
HoN
S OZYi@
'UJLﬁ’N -

2-(Ami£ocarbony1)—2—(3,5—

20 Difluorophenylmethyl)hydrazinecarboxylic acid, 1,1-
dimethylethyl ester To substrate difluorobenzyl hydrazine
(2.5649 g, 9.93 mmol) in isopropanol (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-ds.

‘ 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.



O0dlIl 1-dinethylethYl Carboxylic ac3. 1 (3 -,,thoybe-nzyl) hydraz3.2'e

razi necarbox"'c acid, ester (3-MttOXYPheny') rret hyI enehy#0 Magl2p0and Pt/ C
(5% ™hybessayl ester (7.03 g, 28-1 ated at rt ) ?{C?)Ugl’ slurried in T
, I'F (80 M.) and hydrogen 5.07 9) wgre e slurry mas the ¥ t hr ough
and 50 Psxg for 8 hr. Th 50 oCto af f ord the celite and cntentrated in

vacuo at |1l 141AR (DvsO-d6) 5 title Conmpound IS G}l (6.68 9, 94-0'0~)*
6.85 (d, I I H J =7 208.22 (s, 1H"' -7.3-9 ct, I I,, '"T =8 H) , 2 H,
3.-72 j Hz), 3-84 (s, 157.1, 141.1, ,) , 6.77 (d, I ", 8 159.9,

ij7 (D%Sé' d&pHIFoB70(5, CO ML ;8253cHNVB. 889, 5515. 954 - 9r028a9 IR 3. 29.7,
121-1, 53 b1y 1;53 5\,1 %? mass!: Calcd. for (CHC13) 300 . 8 2962,
2935, 1712 ¢l ¢ 7 Poun 11381, CI3H20, N203Na, 275, 1372, 25 10 May .
2005 WD 02/ 38553 PCT/ USOl / 42028 263 0.0 Ao-~ 0=~/ H NH,

F

a5 ’
HO™™
F N‘Nﬁz o,

5
-1-(3, 5-Difluorophenylmethyl) hydrazinecarboxamide
methanesulfonate To 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 te reflux for 22 h. The reac_:tion mixture was cooled
to rt, filtered and the filter cake ‘rinsed with
dichloromethane. The solids were dried 1n vacuo overnlght
at 60 °C to afford title compound as a solid (1.32 g, 4.44

15 mmol, 74%): mp 138.4 - 139.5 °C (dec); H NMR (DMSO-dgz, 60
°C)y 87.94 (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 = 248, 13 Hz), 158.0, 140.9, 111.6 (dd, g = 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 CgHoFN:0 (M +
H)": 202.0792. Found: 202.0797.

F
0 )
eSS Nen
| _ : N,N\n/i\le
25 o H o
1-[4- [4 (1-Ethoxycarbonyl 1-methy1ethoxy) phenyl]butyryl] -2
(3, S—d:.fluorophenyl—methyl}semxcarbaz:.de To 4-fa- (1~

7 Ethoxycarbonyl- 1—methylethoxy)phenyl]butyr:l.c ac:Ld {1.0072 g,
30 3.42 mmol)  in ethyl acetate (10 mL} at xt was added DMF (1



3- (Am nocar bonyl ) - 2- ( 3- net hoxyphenyl net hyl ) hydrazi ne 5 carboxylic acid,

1, 1-di net hyl et hyl ester (3 Methoxybenzyl)hydrazi necar boxyl 1&Magi2805

1, 1-dimethyl ethyl pster (6.30 g, 25.0 mmmol) was dissolved in isopropyl

al cohavo vgB&sil). Trinethylsilyl isocyanate (4.73 g, 3 12us0weigswas added

In one portion via syringe and th&9sol ution 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 title conpound as a white solid (4.71 g, 63.9% . The filtrate was

concentrated and Burlfled by. colum chromat ography (Si 02, 15 EtOAc) to

af f or PG 0RZPPE orfin®Es Jay goxadydoschl {6’ 3or i orfs Taker e

conbi nemblp Bdreﬁﬂffse‘32098§:765 Z%me H’ﬁle |r%'s%l%@ﬁ@°”£@luﬁﬁbﬂ3@re?s 138. 50C,

'H |\||\/RS f 630001 N h% S, Hl J = Hz) , 6.
“Jsrﬂ? %r Ps? 2rF|) thgn’ §°8C€§‘tr2tﬁji togan7oileg, ‘ITIBEH) 1. 3

6 (s ®1l—|) was_30:‘r2:0cé\ll\/|:r¢ctqn\muiﬁje£ 5589, tlﬂgleﬁl,e 15200, mi40. %,ndl29 8

128. 9, corddé 55, 3 0 2938,
17%5 9880 c@f Ana %a f"%lren %‘ﬁﬁb‘%} JdB %g‘% %‘C%g %él N 14. 23.
Found:™ld - 56- 54113, 5~ @?fluprqgh%ylm@)tmy)m%azmozlcgsb@aam*ﬂmso/42928
264 Nhifethafedu Dfode O(1-dBs I\%t @wmﬂm)ﬁ%&yw}bﬁ&ﬁ@w%ﬁ%‘w&am de

r

nel t hanesul f on 3-(Am no-ca I
NESULONA S (AL e £ar oW 2030 (0,65 mp, 36 mg, 8.04
mmol) was added. The .solution of acid chloride in ethyl

10 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

15 ~'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 (4, 2 H, J = 6.5 Hz), 6:03 (s, 2 H), 4.54 (br s, 2 H),
_4.15 (g, 2 H, d =17 Hz), 2.45 (m, 2 H), 2.09 (m, 2 H), 1.74

20 (m, 2 H), 1.48 (s, 6 H), 1.17 (t, 3 H, J = 7 Hz); “C NMMR
(DMSO-dg) & 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,
?5.7, 14.6; IrR (KBr) 3456, 3324, 1726, 1643, 1509, 1445 cm

25 !; Bnal. Calcd. for CasHasN;OsFp: 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

, 73 0 2-(4-{3-11-(3, S-Difluqrobenzyl) ~-5-oxo0-4,5-dihydro-1H~
[1,2,4]triazol-3-yl]-propyl)}-phenoxy) -2 -methYlpropionic
-‘acid, ethyl ester To substrate 1-{4-[4- (1-Ethoxycarbonyl-1-



met hoxyphenyl nmet hyl ) hydrazi ne carboxylic acid, 1,1-dinmethyl- ethyl ester
(5.30 g, 17.9 mm6l) was dissolved in 5 di chl oronet hane (600 Way 2005 :
Met hanesul ~onic acid, (1.93 g, 19.9 nmmol) was added in one portion and the
sol ut ISR UFAES A | owed to stir at rt overni ght. The resRFTURYAPWrry was
cooled to 0 0OC, filtered, and th&%olids rinsed with cold
di chl or onet hane. The SO|IdS were dried in vacuo at 40 *C to 10 afford the
‘title conpound as a white solid (5 .05 g, 96:6%: rrp 130 3-132.1 CC;, | H
NVR (DMSO-d6) 8 9.7 (broad s, 7.30 (t, | = 8 Hz), 705(broad

7y o NI_Q\I\/%t oéﬁ’éfp]gg%]o]% 'g?@éﬁz ? 1'3_37 3 gjl%%f%‘(gﬁ‘i‘g“%")‘y]f&%t%% Yig o
55.7, 45(B-propyl)agnicartr aadte ml (3. 8486, g29392 2419, mh3DdY, 1@33 cm7|

Anal . @hﬁﬂoré@lf&gfw&@@a (6. 5%3% #.2%. 88 whd 44dde Eog
40.86.; H b5, VD 051738- 553 PCT/ USO 42528 265 0

/ 00 %Ce‘ia‘i% ?212(1“Lét ﬁBéyEéPbé’”ﬁﬂﬂlt%rﬁH ey hardsd | Bt yefLpxe- ;
( 35net hox, yﬁhbnylThdtﬁwlﬂﬁ&ﬂnC@ébadiﬂﬁtéd[ﬁléﬂ 5thy1 acetate, then
E1 hoXHGRLREIYLT L TEL DV SL NN CBN A DU H So 2018 L a6 mal)
mol ) WS ‘@hl@@ddrbe@hﬂégs@dl.utﬁldrt@raxbvwm@ ¢¢n¢¢ret1[:ﬂte®@nte ah alkat alytic
amountyifch N, Yadi MWl 0 dced 1000, 4334 m@éi Gl et éeﬂyff
acetate:hexanes) to afford the title compound. as an oil
10 (0.3836 g, 37%): *H NMR (DMSO-ds) & 11.54 (s, 1 H), 7-.13 (t,
1H J= 9.3 Hz), 7.04 (4, 2 H, J = 8.5 Hz), 6.91 (4, 2 H, J
= 6.5 Hz), 6.68 (4, 2 H, J = B.5 Hz), 4.81 (s, 2 H), 4.13
(@, 2 H, J=17.0 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,
15 .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. Calcd. for
20 CogHpFoN304: C, 62.74; H, 5.92; N, 9.14. Found: C, 62.65;
' H, 5.99; N, '8.98.

F

H

25  2-(4-{3-[1-(3,5-Difluorobenzyl)-S-oxo-4, 5-dihydro-1H-

[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 -

30 mixture was then acidified by addltlon of 1 N HCl and

o concentrated to an 0il, which was partitioned between ethyl
acetate (35 mL) and water (25 mL). The layers were



10 acid chloride formation was verified by HPLC. This solution

was t hen

'added dropwi se to a suspension of 1-(3- methoxyphenyl net h{P Mayd082i ne
car boxam de net hanesul fonate (4.80 g, 16.5 mmol) and, pyx-idine (1.30 g,
16. 5 mwil 92738553 et hyl acetate (55 nL) at 0 OC.. After secrmisougizats O ' C for 6
an additional charge of pyri2zdlne was added (1.30 g, 16.5 .mml) and

15 h,

the solution was stirred at O "C for 1 h. The solution was warned to rt

and washed with IN HCL (2 x 80 nmL)- and 5% aq. NaHC03 (2 x 80 nl)
organic layer was dried (MgSO), filtered and concentrated to a waxy

solid.

aRGPREPEE

m.)

The 20 ﬁollgs wer e recrystglllzed froma mxture of toluene
apsd R arosbiecy

The
(r,

7

éﬁﬁl@ﬁsFﬁdOWEEﬁaﬁﬂtfﬁl%%ré%?c The solids

wer e dthed “piedcymgasoql, *ﬁl@eaaéd (Hﬁﬁt&tﬁldéﬂﬁl&até@rﬁmlﬂﬁi‘o%ﬁ a&neshite solid

I H),

710 (P e boglBuly &y aiet) “plogd ol ORGSR ity 1o

8 HzPO BCPDB 1(25,962 (Hr, s4. 32 H)s, 11 .194 (4} 13 ¢4,, j7.23HAk, 3. Hl ,

J = 7

140. 5, 1287. 3.3829¢ 9, 2129. 4 =120u8) , 11984, (A 14

2
B o et s o gl o KBl § 58, Bk om0

50. 9,
2997,
7. 05;

10

15

20

25

J =7

6p7f {dy32 vaﬁ T DREdEd6) 48817450, 2181, 92 39(9, 54, 37 =1523 7

3 H,

10

Nhﬁ520059 g[h%%ZCESOQS ECTQH§C15429§Eg%§6 29§5 § 22uH 53 7 ﬂ%§? 07 (t 2

113, 4¢ Bs7% &) 61. 6, 55.5,

0.63.68; H,

N54.306148.91. 1£DUNG: 185.63. 499 . ¥, 71@22 NL18. 99(m), 103.5
(t, J = 26 Hz), 78.9, 47.1, 34.0, 28.3, 26.2, 25.7; IR
(CHC13) 3096, 3005, 2865, 1708, 1601, 1509, 1465, 1158, 1121
cm™; 2nal. Calcd. for CapH,FsNsO: C, 61.25; H, 5.37; N,

9.74. Found: C, 61.21, H, 5.46; N, 9.48.

RN
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Example 124

~

(3-Methoxyphenyl)methylénehydrazinecarboxylic acid, jl,l-
dimethylethyl ester To a solution .0f t-butyl carbazate
(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 mmol).
'Hexanes (70 mlL) 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
60 min, then ﬁiltered and rinsed with cold hexanes {20 nL),

and dried in vacuo at 40 °C to afford the title compound as



100 ~-N N'o00O0 2-(4-(3-[1-(3-Metboxyben2yl)-S-oxo-4; S-Mydro-i H
[1,2,4]triazol -3-yl|-propyl)-phenoxy) - 2- net hyl - pr opi REEUIHFMEYL08Bhy |
ester 1-[4-[4-(l-Ethoxycarbonyl-1|-methyl- ethoxy)phenyl!|butyryll-2-(3-

met hoxQPHeHy? net hyl ) semi car bazi dé%(4.08 g, 8.65 nmml) was di ssol ved in
ethyl acetate (7.5 nL). Canphorsulfonic acid (2.21:9, 9.51 nol) was adde
I n one portion and the 20 solution was heated to reflux overnight. The

submitted for -

203: C. 62.38,‘ H,

and

whi ch avasorsdli §23eP8ed in ethyl acetate ( 7 Atbeld y sk H5 't es
nd stid red _

j)tered, (@on@eﬁ*[ajr'atIde: and 10 May 2005’
WO 02/ 38
ﬁy%i%acet at e: hexane %)
% 5 11.47. (s, L7, R 22KBY, ™ 8 Hz),
7.04 , 2 H =
& 71

1 acetate

recrystallized from ethy

solution was cooled to rt and washed vvit_h s%’;'og;acﬁ mcmm&secz-@em m__)
foll owed by 1IN HCL (2 Xg‘lQﬁh):- mﬁ133(5r-@aﬁ1.33' s ‘concentrated to an oil,
_ i), sin (4.41
g) was added \zigsq 2514 henigt Ute Vad h at’egpto 50 OC t for 4 h. .
The mx3&r¥ was’ t hen' cool edZ_%o_ f4,uf [
P@T/9a50 242828 267 purified by co MMy chigges pgeaphy«(Sio?,
9: 14?@@ 88 ( e tg abbord €& -th-tIe tonpound aihag}%iel' (1.93
g, - F9;. NIAR , =
$ Hi)1.8.83%ds PH'I =25 ), 6. (6rtHbn2 Mas 6. 68
(d, 52 R20% U 4.713(s, 2eth, 1487 ow - B
anal. Calcd. for Cy3H1eN
62.34.; B, 7.46; N, 1119

elemental analysis.

7.25; W, 11.19. round: €,

10

0)<
HNJ\

\ 0

- N

1-;dimethy1ethy1
oxilic acid,
{5%.,

ey li i 1
'nzyll) hydrazinecarboxyl:-.c acid, 1.

. l—MEthox?r:eMethoxyphenyl) methyl enehydraz inecarb

estelr

at rt

15

title compound as
g.22 (s, 1H),7.19
.77 (4,1 H;
(s, 9 H:
121.1,

20
Hz),

1..37
129.7,

(CHC13) 3008, 2982,
075.1372,

25 C13H20N203Na :

1,1—-—dimethy1ethy1 fz
. were slurrie
hr. The &

Be NMR
114.1,

3 in THF (80 mt) and hydrogenated Y
; 2 lurry was then filtered throug
iy °c to afford the

1y R (DMSO-ds) B
6.85 (d, 1 H, J=17
2 H)’ 3-72 (SJ 3 H}l

41.1,
(DMSO-de) 5 159.9. 157.1;819, -

£5.5, 54.9, .97

113.1, 78.9, ‘ ‘ o
2935, 1712 cm; Exact Mags: Calcd. 1O

round: 275 1381 .

ated in vacuo at 50
(6.68 g, 94.0%):
(¢, 1 H, J = 8 Hz.
7 = 17 Hz), 3.84 (s

L



4.13 (q, 2 H, J=7Hz) , 3.69 (s, 3 H , 2.48 (t, 2 T =

(t, 2 H, J 8 Hz), 1.80 (quint, 2 H J =7 H), 1.47 (s, 1%Nhy200§ 14 (t,
3 H = 13C MAR ( DVBO- d6) 174 0, 160.0, 155.0, 153.8, 146.7,

139. 8, “1%82%85"3130 2, 10 129.8, 120,1, 119.5, 113.8, 113PQTUSY/292861-6,
55.6, 47.8,  34.0, 28.4, 26.2, 25. 73 14.6; IR (CHCL3) 2940, 1692, 1508,
1467 cnvl; 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 WD 02138553 PCT/ USQ /42928
268 0 ~-NH \OC11 0 O
2-(4-(3-[1-(3-Methoxy-benzyl)-S OXO 4, 5-di hydro-11i- 5

[1,2,4]tr:i1azol -3-yl]-propyl)-phenpxy)-2-nethyl-propionic acid
2-(4-(3-f|-(S-thhoxy-benzyl)-5-q¥§-4,5-dihydro-IH-
[1,2,4]triazol-3-yll-propyl)-phedoxy)-2-nethyl -propionic acid ethyl ester
(1.55 g, 3.42 nnol) was di ssg ina mxture of ethanol (7.5 nL) and
water (7.5 nmL). Solid 10 sodiw droxide (0.36 g, 8. .73 mmol) was added in
one portion and.the solutionwags warnmed to 70 'C and stirred for 1 h. The

solution was cooled to rt and the pﬁ;ﬁgéu ted to 7 with 6N HC1. The

solution was concentrated to an qjl, iC was partitioned between 1N HCl
(10 m.) and ethyl acetate (1% HT& . “dhe~aqueous | ayer was then

reextracted with ethyl
NH,

3~ (Aminocarbonyl)-2- (3 -methoxy_phenylmethyl Jhydrazine

5 carboxylic acid, 1,1-dimethylethyl ester : {3-
| Methoxybenzyll)hydrazinecarboxylic acid, 1,1-dimethylethyl
'-q—:-ster (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, filter,e_d, 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 purified by column chromatography (SiO;, .

15 EtOAc) to afford additional compound (0.91 g, 12.3%). These
two.portions were combined to yield 75.82 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, 14.2_3‘- Found: C, 56.54; H, 7.17; N, 13.98.



acetate (15 niL) and the conbined organic | ayers,were dried (wgscn),
filtered and concentrated in vacuo at 50 OC to afford thel@MeyeO®d npound
as an oil (1.41 g, 97.0%. 1HISTUR (DwvsO-d6) 8 13.0 (broad s, 1 H), 11.47
(s, | W28 (¢t 1 20 H, J Hz), 7.03 (d, 2 H, LT = 8PaEAyYSHeH328(d, 1 H
LT 2 Hz), 6.75 (m 5 H), 4.73 (s2 H), 3.70 (s, 3 H, 3.3.5 (broad s, |
H, 2-48(t, 2 H J =8 Hz), 2.36 (t, 2 H J=8 Hz), 1. 8 0 (quint, . 2
H J=7H) , 1 - 46 (s, 6 H ; 13C NW\R - (DVWSO-d6, 20-C) 8 175.8, 160.0,
155.0, 154.1, 146.8, 139.8, 25 13_/0, 130. 3, 129.7, 120.1, 119.1, 113.8,
113.2, 78.9, 55.6, 10 May 2005 WD 02/38553 PCT/ US01/42928 269 47.8, 40.6,
40.5, 34.0, 28.4, 27.5, 26.2,; IR (CHC13) 1707, 1603, 1509, 1159 cm1

; Anal . Calcd. for C23H27N30 64.93; H 6.40; N, 9.88. Found: C,
65.02; H 6.65; N, 9.57. 5 Exawpke 125 CI 0 H (3,

4- Di chl orophenyl ) rnet hyl enehydr azi,necar boxylic acid, 1,1-dinethylethyl
ester To a solution of t-butyl capbazate 10 (4.99 g, 37.76 mol) in ethyl
acetate (10 nL) was added with gQL,0us stirring a solution of

3, 4-di chl or obenzal dehyde g, -6 ol )iliin ethyl acetate (10 nL) foll owed
by hexanes (40 nL). Crystallizatign occurfPed and the resulting slurry was
stirred at rt for. 15 mn, then cooleddo O 'C. 5 and held at that

t enpedat (F-Meftdroxdpeny Indhyll hytirawiwe f i | t ered, ri nsedawbokagdlad hexanes

and dHé%EéﬂéQﬁ%%ﬁ%égeGO 3- (Amino-carbonyl)-2-(3-

.

methoxyphenylmethyl)hydrazine carboxylic acid,_l,l—dimethyl—
ethyl aster (5.30 g, 17.9 mmol)} was dissolyed. in
5 dichloromethane (60 mL). 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 °cC, filtered, and the solids rinsed with cold

dichloromethane. The solids were dried in vacuoc at 40 °C to
10 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 (¢, 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); C NMR (DMSO-
ds) & 160.1, 158.2, 137.3, 130.5, 120.7, 114.3, 114.0, 55.7,
15 52.7, 40.4; IR (KBr mull) 3186, 2939, 1719, 1707, 1168 cm™’;
Anal. Calcd. for CgHiaNsO;: C, 41.23.; H, 5.88; N, 14.42.
Found: C, 40.86.; H, 5.92; N, 14.61. |



"Cto afford the title conpound as a solid (10.10 g, 92.4%:
173.8-174.4 OC (dec) : 'H NVR (DMBO-d6) 5 11.16 (br s, %-Ma?‘,ﬁo% (s, 1
H , 7wésgsss | H J = 1. 8 Hz) , 7. 57 (d, I H 20 j. Pcﬁusoﬁu'z'%); 7. 55
(m I H , 1. 44 (s, 9 H ; 13 C NvR (DVSO-d6) -8 152.9, 141.1, 1361
132.3, 132.1, 131-6, 128.6, 127.0, 80.4, 28.7; IR (KBr null) 3358 301D,
2983, 1736, 1508, 1475 cnv:L. A portion was recrystallized (ethyl acetate)
for analysis. Anal. Calcd. for Cl2H 4C12N202: C, 49.84; H, 4.88; 25 O,

24.52; N, 9.69. Found: C, 49.59; # 4.71; d, 24.43; N, 9.57. C1 0 IHd
>~0Y-N N H 30 2-(3, 4-Di chl orophenyl met hyl ) hydr azi necar boxyl i ¢ aci d,

1, 1-dinethyl ethyl ester To s ate imne (2.90 g, 10.03 10 May 2005 WO
02/ 38553 PCT/ USQ /42928 270 and 5% Pt/ S/ C (4-31 g of 55% wet

catalyst, 1.94 g) was added tetyabydrofuran (30 nL) and the resulting
slurry hydrogenated at 50 psi h dron at rt for 16 h. The slurry was
9

filtered and the filtrate concenty at tg.an oil, which 5 was

chr omat ogr aphed on silica gelo ré‘cﬁ ent™>of Yhexanes to 15% ethyl acetate in
oil (2.56 g, 8.79 mvol, 88%.

hexanes) to afford the title cofnpound as 3

3H NWR (1) MSO-d6, 60 OC) 5 8. ub { br s, 1 7.56 (s, | H, 7.52 (dd, 1 H,

J=7.5 1.5 Hz), 7.27 (d, I H LT =7.5 , 3.87 (s, 2 H, 1.36 (s, 9
0,8 1344, 130.8, 129.8,

10 H; "C NMR (DxSG d6) 8 157.0, 141.0, :
' ) \/0/“7<0

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),



129.3, 79.1, 53.6, 28.8; IR (CHC13) '3443, 2983, 1713, 1472 1455, 1369
cm1: Anal. Calcd. for CL2H L(,d 2N202: C 49.50; H, 5.5410May®085 ~Found:
C, 49.8 5.39; N, 9.50. C1 OHNy 0Cl N, >-O~W 15 H
2- (Prabéﬁ%ﬂ%?focarbanyl) 2- (3, 4- dichl orophenyl net hyl ) RGEU&eI/43828ar boxyl i c
acid, 1,1 dinethylethyl ester To bbstrate hydrazide (2.30 g, 7.90 20
nnDI) I n isopropanol. (25 nL) at rt was added propyl isocyanate (0.89 ni,
0.808 g, 9.50 nmol). Af ter stirring for 30 mn., the_solution was
concentrated to' an oil, and chromatographed on silica gel (40@6ethy|
acetate 4 pexapey), Sfo-abf he,tjtl e _co nd_as n |I 63_49, 889@
HNNRéu(DK/BOda 60 Cf7 Zd} %ﬁ?i CiL ‘%2( H 25@3

H) = 7sz) 4 3(d48 (a4, 6JH3: 81 @7Hz()t,, 36H3d9=(b7 s, 1 H)

o S S b e Aot (e i hos (at) L
1r2n9 3, ?nggﬁgg % 2%;%3 711.804%R (éﬂél:é) 3384.1300713 2071, 2936,

28-‘76 7197433 61661, 55524 609, Awl3, Cascd, for LCl63R3¢12MI0%, Gg51.07;

02/385'3 Pcr%iﬁ%l%égggg%%ﬂ 2571?_(0 %@3 nggg S 7hL- 11573010 Maz 2005 WO

Anal. Caled. for CisHi3NiOg: €, 63.68; H, 7.05; N,
' 8.91. Found: C, 63.49; H, 7.02; N, 8.99.

10

0

_2—(4-{3-[1-(B-MethoxybenZyl)-S-oxo—4;5-dihydro-1H-
[1,2,4]triazol»3-y1]—propyl]—phenoxyi 2-methyl-propionic
15 aeid ethyl ester 1-{4-[4- (1 Ethoxycarbonyl-l—methyl~
 ethoxy)phenyl]butyryl]-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 overnlght The solutlon was
cooled to rt and washed with sat‘d aq. NaHCO; {2 x 40 mL)
followed by 1IN HC1 (2 x 40 mL). The organic was
concentrated to an o0il, 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




' Cl1H L

CH3SOBH A H2N M Pr OPY1- 1- (3, 4- dlchlorophenylnethyl)hydra2|necarboxalnlde
nmet hanesul fonate To substrate BOC senmi carbazide (2.15 g, 50#ayl2006o0l) in
di chl oronet hane (20 nL) at rt was added nethanesul fonic acid (0.39 niL,

0.578 gyp@2Mdsssmol ) in one portion. The resulting sol ubi-PRiskPHos i rred at
rt for 16 h, then heated to refluxgfor 16 h. The solution was cool ed and

concentrated to a foam which was triturated with t-butyl 10 nethyl ether
to afford the title conpound as a solid (2.03 g, 5.53 mmol, 95%. A
portion was recrystallized (ethyl ace rate /ethanol) for analysis: np
134.6 - 135f5 . "H NVR ngNBC>d6 60 OC) 8 8.35 (br 2, 4 H, 7.60 (d, 1
H J = B%Eipy by s3lpgn ¢hrpmatogpaphpy, fSi0:279 (MeethyH, LT = 8.5, 2.0 15

). ot SSotae miBandafOubicRoby o LifiEEkondlfalis dn g 165 (1) 2

131. 4, 4BI9D, 9.13@9829129 B 18R (DM} 4014, 472383, 11d) 9; 71 Ra( r@r mul 1)
3385, §§N33933 é 87, 1525, 1189 cm1; Anal. Calcd, ‘for 20
t}%d%% + #B5 d4= R H2),26-8%0d@d: 1., d8=78: H

5.14; Mz) lls2Ps Gh, G HP /6&68 & 2 I,y BNoNgzf <O (73 EPr o 39,
4.13 (g, 2 H, J=7Hz), 3.69 (s, 3 H), 2.48 (¢, 2 H, J =8
Hz), 2.36 (t, 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¢) &
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.



25.1-14-[ 4- (I-Etboxycaxbonyl-I-netbylethoxy)phanylIbutyryl]-2-

(3, 4-di chl or ophenyl - net hyl ) - 4- (pr opyl ) seni car bazi de To 4-[ 40 May 2005

(1- Et haxpeassany! - | - met hyl et hoxy) phenyl | -butyric acid (1.005 g, 3.41 nmol)
in ethyl acetate (10 nL) at rt was.gdded DVP ti pipett &CAyeEy/429281 | oned by
oxalyl chloride (0.4 niL, 0.582 10 May 2005 WO 02/38553 PCT/ US01142928 272

g, 4.58 mol ) dropwi se over 3 mn. The resulting solution was stirred for

30 min at rt then concentrated to an oil. The oil was twi ce reconstituted
into toluene (20 nL) and concentrated to an oil, then dissolved in ethyl
acetate (3 5 nL). V-Propyl-I- (3,4-dichlorophenyl net hyl)hydrazi ne

nmet hane-sul fonate (1.1458 g, 3.08 rnol) was suspended in ethyl acetate (10
m) at 0 'C, and pyridine :(0.65 nm,2636 ng, 8.04 nunol) was added. The
solution of acid chloride in ethyl §beg@te was then added dropw se over Z
mn, and the 10 resulting m xture rrgd for 15 mn at 0 OC. The m xture
was then diluted with ethyl acetate agg=washed with 1 N HCL (2X) followed

by sat” d ag. Nad. It wag the ied (MyS04), |filtered and concentrated to
@ d-on S|I|ca del (3:2 ethyl acetate:

an oil," which was chro

hexanes) to 15 afford the tity onpound as | (2.4397 g, 85%:_'H NWR

(DVMBO-d6, 60 *C) 8 9.61 (s, | , 7.50 (d + J=8H), 7.47 (d, 1 H
0y (d, 2 H J =8.5 Hz) ,

Hz), 3.00 (m 2 20 H), 2.43 (m H3 09 (t, 2 H, 7 W), 1.74
2 H), 1.48 (s, 6 H), 1.40 (m 2 H), 0.81\(t, 3 H LT =7. 5 Hz) ; 13C

7 =2Hz) , 7.23 (dd, 1 H J = 8 2 FE)
6.71 (d, 2 H J =85 H)' , 641 (br m ’Q%EKé 4.53 (br s, 2 H), 4.15 (q, 2
H J 7 =
(m
_'2—(4—{3-[1w(B—Methoxy-henzyl)-5-oxo~4,5—dihydro—13—

5 [1,2,4]triazol—3-y1]-propyl}—phenoxy)-zwmethyl—propionic
racid 2—(4~{3-{1—{B-Methoxy—benzyl)—5—oxo—4,5—dihydro~1H—
'[1,2,4]triazol—3-yl]—propyl}-phenoxy)—2—methy1—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 (d, 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, i H}, 2.48 (t, 2 H, J =28 ﬁZ), 2.36 (t, 2 H, J=28
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,



NVR (DMSO-d6) 8 174.0, 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. 31081@3(200@3 5,

27.1,' 25.7, 23.7, 14.61 11.9; IR 25 (CHClS) 3457, 3008, 2876, 1727, 1673,
1509 cwglo2Assd3. Cal cd. for C27H35C 2N305: C, 58. 70; HpchadQisdhs 7. 61.
Found: C, 58-60; H 6.49; N, 7.6%9 30 C1 C1 0 AHO HNNNH ~-N 0 0 10
May 2005 WO 02/38553 PCT/ USQ /42928 273

1-[4-[4- (] - Carboxy-|-net hyl et hoxy)phenyl | butyryl]-2-(3, 4-

di chl or ophenyl net hyl ) - 4- (Pr opyl )'sendcar bazi de To substrate

1-[4-[ 45(L- Et,Roxycaxb, Xy) - pheny r

(3, 4- dlﬂghk’orgghéhy?é ? JE) ?29%1 c%i?b% %g J(y é%g Hél:‘l) 10 nmol) in
met hanaf70¢5 m’s)):satlmsyvasw@id@ﬁﬂl- Nnmmce_z_ca For 2,(HARM,): and the

resul ti ng solution stirred for 16 h. The sol uti on was then concentrated to

an oi | #4afd: Bar bt tPorfld %e@%enF‘éWF Gcebat@2and. | 6N6BICI N, TReSdr gani ¢ 10
phase was then washed with sat'd aq. Nad, dried (MyS04), filtered and

concentrated to afford the title conpound as an anorphous solid (0.5563 g,
1. nmol, 96%: 1 H NVR ( DVB@xd#np1e6328C) 8 9.61 (s, | H), 7.50 (d, 1 H,
J =8Hz), 7.47 (d, 1 H J =15Hz), 7.23¢dd, 1 H J =8, 1.5 Hz), 7.01

(d, 2 H ' Ct

0
_>‘\0/u\”a’\*v©/

(3, 4—Dichloropheny1)methylenehydrazinecarboxylic 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 afforq 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-
: Cl
ﬂ\i“ﬁ
_ O N'N

30 2-(3,4-Dichlorophenylmethyl)bydrazinecarboxylic  acid,
1,1-dimethylethyl ester To substrate imine (2.90 g, 10.03



5Hz) 6.40 (br m | H), 4.53 (br s, 2

15 J = 8.5 Hz), 6.75d, 2 H J = 8.
H) 299(q 2 H J=6.5H), 2.46 (t, 2 H J =7.5Hz),1®Ma92005 2 H, J
= m 2 H, 1.47 (s, 6H),‘|-40(q,2Hj:,75Hz)

|-g 1. 74

RO L 3 = 7.5 Hz): '3 C NWR (DVBO-d6) 8 1RGI/ESOVIRS1, 158. 1,
154 1, 140.4, 20 135.3, 131.5, 136, 130.6, 130.1, 129.6, 129.1, 119.1,
78.9, 50.9,'42.3, 40.7. 34.4, 33.5, 27.1, 25.7, 23.7, 11.9; IR (CHCL3)
3379, 3291, 2960, 2915, 1719, 1671, 1618, 1542, 1508 cm 1 Anal. Calcd. for
C25H31C12N305: C, 57.26; H, 5.96: N, 8.01. Found: C, 57.15 H, 5.89; N,

7.94. 132161 Gl 5§ Mo Qy 5
2. (4-[3-[1- (3 4-Di chi or"c?bZ‘ﬁEw oA S SRR g %4 9) was
[1, 2, lLf’_ﬂq[EldaZGFtS’a PYPrpEarsn ) -@l@en@kil) andet hlny rop$wht thacislukrsubst rat e
1-[ 4- Md(rbg@ﬁala@@Yal_— 13591 @gft}wy&gég g@yrgoggr Yo 92/ 384H.13. 1R SOl / 42928
- 274 % n;@l WI - é} 4-djchl orophenyl net hyl )-4- (propyl semcarba2|de ‘
- (0. 3658390 r?]iﬁé nﬁllEﬁ?EepﬁBF%ﬁPFEﬁFSda@Pda(“o%@58 whiqh 714 mol)
was awded Chnﬁmlfamhm) oaAnG itlhieca e@dalitl(@g_-amleylttl okt heakedes0 P OC 5 f
or 1 RBseThg S e te hr onat ogr aphed on
silica gel Z@a Lge(%%y%ceﬁa % %‘r%le ngts ggoﬁéf@ 11‘[tli as an oil
(0.2397 §» 914732m5|§| g, 693/()'79 mmo1, 88%) H NMR (DMSO-dg, 60 °C) &

8.05 (br s, 1 H), 7.56 (s, 1 H), 7.52 (dd, L H, J= 7.5, 1.5

Hz), 7.27 (d, 1 H, J = 7.5 Hz), 3.87 (s, 2 H), 1.36 (s, 9
10 H); “C NMR (DMSO-de¢) & 157.0, 141.0, 131.4, 130.8, 129.8,

129.3, 79.1, 53.6, 28.8; IR (CHCls) ‘3443, 2983', 1713, 1472,

1455, 1369 ecm™; Anal. Calcd. for CisH16ClaN:0,: C, 49.50; H,

°.54; N, 9.62. Found: C, 49.82; H, 5.39; N, 92.50.

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.




IH NVMR (DMBO-d6) 8 12.95 (br s, 1 H , 7.58 (d, 2 H LT =8 Hz), 7.46 (d,

5 10 Hz), 7. OB -Mdy200% | 8.5

' H J.1. 5 H) , 7.19 (dd, 1 H, J
2 H, 3. vfddorsatll LT =7

= 8 1.
Hz) , WOARM3E8K3 2 H, LT = 8.5 Hz) , 4.85 (s
Hz) 2.54 (t, 2 H J= 7.5H), 188 (m 2H , 1. 52 (q, 2 H J7 H) ,
1. 45 (s, 6 H , 0. 79 (t, 3H j =7 H) ; 13C NV\R (DVMBO-d6) 5 175. 8,
154.1, 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 (CHCL3)
3028, 3005, 2939, 2878, 1696, 1574, 1509, 1472 cnvl; Anal. Calcd. for
C2sH29C 2N304: C, 59-29; H, 5.7%§WN, 8.30. Found: C, 59.33; H 5.63; N,
'8.10. CLClL O0/~& NN N 20 cl

2- (4-(3-[1-(3, 4-Dichlorobenzyl)-S @&, 5)di fopdr o- | Hr
11, 2, 4] triazol - 3-yl | - pr opylCH,pbgnoxy]) - 2- yl propionic acid, ethyl ester.
o

To substrate | -[4-[4-(1- Ethoxycagiq
nmet hyl et hoxy) phenyl ) butyryl]-2-(3, 24- di chl or ophenyl net hyl , ) - 4-
(propyl)sem carbazide (0.4976 g, 0.901 mml) and canphorsul fonic acid

(0. 2078 zrofly BO5- 13Dk} asem1 feipReRy ik enge phphealbifehinsptnt fie resul ting

sol ution 9 reflux_for : tion_was wi th ethyl
acet at e, 1{% %m%%%d \);f?hsgﬁ’ﬁt&'a&& ?\%ﬁ(ﬁ?“‘%’lané‘ﬁééd@y chtl% &9. Nad .
i t5 wes themreydied iV 80éh) orbiktbred andoconcentsat ad t gaaf f apdel0 May
2005 A SRIPPoR Yo 4P nr, 0.578 g, 6.01 mmol) in one
portion. The resulting‘solutian was stirred at rt for 16 h,
then heated to reflux for 16 h. fThe 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 cml;  Anal. cCcaled. 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 "



275 the title conpound as an oiI (0.4532 g (0.848 rrrml 949 "H NWR
(DVMSO-d6) 5 7 59 (d, 1 H J =28.5H) , 7.47 (d, | H, J~1 MPI!)'20057 19
(dd, 1 H J =8.5 2 Hz) , 703(d, 2 H J 8.5 Hz) , 6.69 (d, 2H, J

8.5 szzo,ozfés.:s% (s, 2H , 413 (g, 2 H 53 =7H) p3@d8fitorg2 H J =8
Hz) . 2.55 (t, 2 H J =7 Hz) . 47 83(m 2H , 1 85 (G " 327 He)
1, 47 (s, 6H ., 1. 14 13CNWR(t, 3H J=7H). , 0 79 (t. 3H J =71
Hz) : (DMBO d6) 8 174.0, 154.1, 153.8, 147.3, 139.2, 135.6, 131.7, 131.5,

-130.8, 130.1, 129.8, 128.4, 119.6, 79.3, 61.6, 47.3, | U 42.9, 34.0, 27.7
25.7, 24.7, 22. 4, 14.6, 11.5; IR (CHC13) 3003, 2939, 1728, 1696, 1509 -
cm 1, QHRI\@ Bal mnioli 0drofR2ERACH2M3(4 niivh + Hrhe T24u1%3Gg Fanineki&34. 1935 Cl _

Ci1 O
2- (4-( |%<€ %fﬁgor(@bgﬁg}yla)t AT ﬁoﬂcﬁn raged to an oil.
A 4T1ﬁ¢| a3bl 3@sy| bwprepyieropistisypd2- mmybpidpnem ©ci®) Fndubstrat e

t St&ra%003879 ST anal at rt was
a(rjI 25%%%%&%&6 aﬁZ i tg]266100(31‘7125% cisor;lu |o$<E %‘%e(s:(ﬁ%enti3 and the

reSul g mi xt ur e SW'IE?rrCé%Y]a'tlTf3¢4‘&1%%0m@%m&ﬁhl@km@ﬁwe
concemtgitiatk-shd fihatid andipast lglonedsbaﬁxﬁwn %@"s@ﬁﬁéﬁ&éda%l N HCL.

The Or&?lﬂrf chtetél\a?lgaiﬁsd V\f:tB Sét naclq pyrlglne (8 65 mL, 636
mg, 8.04 mmol) was added. The solution 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 (4, 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,
1 H), 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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' —Cl




(MgS04), filtered and concentrated to afford the title 25 conpound (0.336
g, 0.646 mol, 89% as an oil. Exanple 3-26 0 K N~ O J<1@Maygd?02005 WO
02/ 3859% @mBsBCT/ USOl / 42928 Pheny: Lnet hyl enehydr azi neggafiageylibsagaci d,

1, 1~dimet hyl et hyl ester To a sol uzzon of t-butyl carbazate (5.62 g, 42.5
mmol) in ethyl acetate (15 nlL) was added with stirring 5 benzal dehyde (4.51
g, 42.5 mol). Crystallization occurred and the resulting slurry was
stirred at rt for 45 min. Hexanes (70 nL) was added and the slurry was
cooled to 0 OC. The slurry was stirred at 0 'C for 60 mn, then filtered
and rinsed with cold hexanes (20nL) and dried in vacuo at 40 "C 10 to

affordltng qhtkg eavBe dlaﬁeakﬁggtﬂogg éﬂ8ﬁ§13g*t¥g§%11§4<é 184 93CE&)IH

7 39 (#ﬁsg B Plieégl’?‘ét 151P4y4 (ngmmﬁemm@as}ds 15800 SUMI@tGIBS 3,
130. 0, 1229-44- 127ERhoxB0atboRB1 81 - hB LB étHHHf) ﬁé&% 13;E§§yr}.5a3;lz 1157
Carvea. (3o~ B35k BERBBSoY EReEEYTbr 47 TDy0Ey LY ﬁeﬁ‘igawaziﬁsﬁkaa%%'ey%'ssle o
7.43; N.102m621) 1anMeet26051 WO &21)3&55&@@4&5@&4&9281\1 %400 (Ng N K &
PhenylﬂfthélByQEQﬁ]n%ﬁﬁibg%glresufgkgg %b&hlfgﬁr]éf¥rgg 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) 8 9.61 (s, 1 H), 7.50 (4, 1 H, J = 8 Hz), 7.47 (d, 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, 119.1,
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/U>< N-N ‘
\©\/\/& ‘>=0
2-(4-{3~[1-(3,4-Dichlorobenzyl)-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) -



ester Phenyl net byl ene- hydr azi necar boxyl ic acid, 1,1 5 dinmethyleth ester
(7.00 g, 31.8 mml) and 5% Pt/C (5.32 g) were slurri ed |n10I'K4IHY@¢é5rrL) and
stirred and hydrogenated (50 psig) at rt for 3 hr. The slurry was then
filteMQo23ibugh celite to renove the catal yst and cofEehsmae®sd in  vacuo
at 50 OC to afford the title conpdlind as a clear oil 10 (6-36 g, 90. 0% :
1H NV\R (DMBO-d6) 8 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, 9 H; 13C NW\R-(DwsO~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; an t gg CL2H21N202: 245. 1266. Found 15 245.1273. 10
§/Y§8’ QPI,ZIE/

Nay 2RSSR YsSB4 Ferr G e BV B~ Y ' N N

2- (P&dmﬂomy:lnsemabm&yja)zﬁe( phengl peshyl ]2 ly,dr azg ne9'¢ar bmdﬁblll)c Brati d, I

1,1-di er_To;a no ydrazi ne roxylc
aci d, |r%[1)§lolnet aCledste (]%'té@?l ! lﬁg]éelmr%m %Ijh’hl 5‘6 opaa é)(25 M)

vvas ad‘—d@dlenﬁrdﬂy] mbbcmdattéle( 1r6$.u3g‘,1111§' SOhublLymamattlead sal /G of€ was .
t tqrt, f t t t lid.

sterragatyrty for gpd. e gehu beQ feie) %E%%’Bérgi‘ gd d_’&was}jﬁed er%{ sol i

This solid was di ssolved in et acetate wat er
(25 nOPTEHG tPe%RRGeINaT 9(1215%)981 RS, E(t(WQQOzBCfoﬁtFQé?@éﬁTEﬁﬁi dehcentrated
to anadfford@hittiele compound as an o0il (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 (4, 2 H, J = 8.5 Hz), 6.72 (d, 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-d¢) & 175.8,
154.1, 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 (CHCly) 3028, 3005, 2939, 2878, 1696,
1574, 1509, 1472 cml; Anal. Calcd. for CusHseCl,N305: C,
$9.29; H, 5.77; N, 8.30. Found: C, 59.33; H, 5.63; N, 8.10.

ci

0
- ! /\0)$<O:>= 0
n o | | 8

2-(4-{3-[1~(3, 4-Dichlorobenzyl)-5~oxo-4, 5~dihydro-1H-
[1,2,4]triazol-3-yl]-propyl)-phenoxy)-2-methylpropionic
_ -;acid, ethyl ester To substrate 1—[4f[4—(1;Ethoxycarbony1—l—
- 25 methylethoxy)phenyl]butyryl]-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 saﬁ’d aqd. Nacl.: It
' was then dried (MgSQ4),. filtered and concentrated tb afford

c



solid. it was then recrystallized (2:3 et hyI acetate: hexanes) and dried
in vacuo to afford the title 15 conpound as'a. white solidl¢Mag20g5S 72 19 :
np 122.8 - 124.5 Oc; H NVR (DMBO-d6, 60'C) 6 8.58 (s, | H), 7.28 (m 2 H),

7.23 (wo @/3sks3 6. 26 (s, 1 H, 453 (s, 2 H, 3.02 (q, 2Pd’huslnﬁzd‘2‘§)1 1.41
(quint, 2 H J~=7 Hz), 1.35 (s, 974), 0.83 (t, J 7 Hz) ; 13 C NMR
(DVMsO-d6) 8 158.6, 155.0, 138.7, 20 128.9, 128.8, 127 6, 80.2, 51.5, 42. 3,
28.6, 23.7, 11.8 ; IR (CHC13) 3007, 1745, 1665, 1523 CWV' Anal i- Cal cd. For
C16H25N303: C, 62.52; H, 8.20; N, 13.67. Found: C, 62.28.: H, 8.14; N,
13.51. 25 10 May 2005 WD 02/38553 PCTI USO /42928 279 0= N "NH3 0 5NH -S-0
It 0 tRePtdpye- lcoptromydl met lapl loidr ag rﬂémr@oka} &tlﬂlenmmlhzﬁmesul fionat e

2- (Pr o%ar{bﬂg@a@gpnglr) 2g 5%(p{|e[qyl gethél %h% SOla{/é)m&ylﬂ c acid,

11d|rrethleth est er (HZ
di chl o?oﬁ’éghaﬂe I 25t )L Ne-’frFan%sw f%nﬁé)acridO(sel(si JI2LH.9.2 8 SmSJI) was

added HiR, 08espOr{d, onmnds they splmtyj ongwas akl O‘Qe(ili)t043t1'3r (Q%

ov nlg,h The.sol.uti.o heated t'o refl ux f T concentrated
‘to affdrd {hE%tit 4@02}5 dHasJa=cPul&whi4-& SH:I"I d?(lig, 4779- LGELE rrp 78.1
-829u331m+mmmummman82%74hs$J@Hﬂaﬁ%y4b%g)1fh4 .38

(6 1R, 93768 ) 9 mzy, 0.79 (¢, 38, o= 7 B2); “C NMR (DMSO-
dg) & 174.0, 154.1, 153.8, 147.3, 139.2, 135.6, 131.7,
131.5, 130.8, 130.1, 125.8, 128.4, 119.6, 79.3, 61.6, 47.3,

10 42.9, 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
C27H34C1,N30, (M + H)*: 524.1926. Found: 534.1935

Cl

0 Ci

HO/F7<OiE::1\J/\e/E;:¥=O

2-(4-{3-11-(3,4-Dichlorobenzyl) -5-oxo-4, 5-dihydro-1H~-
[1,2,4)triazol-3-yl]-propyl}-phenoxy)-2-methylpropionic acid
‘io 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
, '(Mg504),' filtered and concentrated to afford the title
25 compound (0.336 g, 0.646 mmol, 89%) as an oil. |
‘ .Examplellzs

15
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7.32 (m 4 H), 4.74 (s, 2 H, 3.07 (t, 2 H J 8 Hz), 2.38 (s, 3 H),
1.43, (quint 2 H J 8 Hz), 0.81 (t, 3 H J 8 3.5 Hz); 1A BByRORd
(DI\/ISOV;;J@ Hsip7. 5, 1356 129.3, 128.7, 128.6, 52.6, %é? 40. 3, 23. 3,
11.9; 1R {CHCL3) 3009, 1691, 1543, 1196 cln-1; Exact MASUSBLRR For

C, : LH17N30: 208. 1450. Found: 208. 1462 20 PCT/ USO) /429213 WD 02/ 38t ~s3
280 10 May 2005 0 0 0~~CB N NO=~ H NH -2 tbyleth XY)Phenyl 3butyryll
3.- [4- (4- (1-Et'hOxYcarbOnYl-3--ne phenyl,thyl-4- (Propyl)sem carbazi de
4-[4-(1-~ 5 Ethoxycarbonyl -I-nethyl.-ethoxy)-phenyll butyric . acid (1.50
n et hyl acet ate (10 M). 91 5.04 mmol ) was dissolved i mml) was added to
this a i de 24 VL, 6.01 solution dropvm se in the presence of a
catal yti c %ne}’ IR B NeERY PPV Aafi deécdde . 1,1-yimethydethwdl ). c ..
onpl eteismezof *n@ aci sorbt boh def OEABLIEQN wa@r:y@zaéé ecdsbyszHF&C 43Niss '

The r CARD dno BERVICTEEAAL VLT iy Pazcor dd: it mEfrTivgs
soP ut Ihﬂiilzirﬁsigftlhéiﬁ adde8ldropwizeSt amlSuspengsbalDiz&Nion occurred
and the resulting slurry was stirred at rt for 45 min.
Hexanes (70 mL) was added and the slurry was cooled 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-&e) & 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. |




propyl - | - phenyl et hyl hydr a7i ne carboxam de net hanesul fonate 15 (1.52 g,
5.0l mml) and pyridine (97() pL, 12.6 mmol) in ethy 1 acel®ag200d ni) at
0 CC. After stirring at 0 OC for 1 h, the solution was warned to rt and
washedw ¢ambgdd HCL (2 x 20 nL) and 5% aq. NaHCO03 (2 x ;@ng%ﬂ)m?@ggl owed by
sat'd ag. NaC (20 M.). The organyg |ayer was dried (MyS0O4), ftiltered 20
and concentrated to a yellow oil. The oil was purified by colum

chromat ography (Si 02, 1-1 ethyl acetate -hexanes) to afford the.title
conpound as a clear . oil (1.42 g, 59%:1H NM (DNSO d6, 60 OC) 8 9.51 (s,
1H , 7720(m 5. H, 7.01 (d 2H. 1 =8H) ,.6. 71 (t, | H J 7 Hz)
, 4. 55 (s, 2 H, 4.17 25 (q, 7 H) 13.00 (g, 2H J7 H ), 2.45 (t,
2 H i =2 H 2.07 (t, 2 H J Z Hz) , 1.73 (quint, 2 H LT =7 Hz) , 1.
48 (s, 6H 1. 40 (g, 2 H J-= Hz 11. 17 (t, 3 H i =7 Hz), 0.81
(t 3 H J 7 Hz); "C NVR (DXSO d6) 1%4.0 10 May 2005 WD 02/3"53
PCT/ USO /42928 281 172.0,.158. 2, . 9.0, 135.8, 129.7, 128. 84,
1128.79, 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 (CHCL.3) 3009, 1726, 1672, 1143 cm1; Anal. Calcd.
For C27H37N305: C, 67.05; H, 7.71; N, 8.69. 5 Found: C, 66.65.; H 7.63; N,

8. 57. Pﬁ@n}@.myﬁﬁyaﬂ%ra\é@n%/a%&{}lggn USQL142928 4 ,%.&%ignethylethyl
ester Phenylimethylene-hydrazinecarboxylic acidg, 1,1-

5 dimethylethyl 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,

8 H); C NMR (DMSO-d¢) & 157.1, 139.4, 129.1, 128.7, 127.4,
72.0, 55.1, 28.9; IR (CHC13;) 2982, 1712, 1454, 1273, 1159

cm™; Exact Mass Caled for CiHnN.Op: 245.1266. Found:

15 245.1273.




0 Ot N 2-14-[3-(I-Phenyl net hyl - 5- oxo- 4- propyl - 4, 5-di hydro- | H
(1,2,4]triazol-3-yl)-propyll-phenoxy)-2-met hyl propi oni ¢ acildMay 208yl ester
1-[4-[4-(I|-Ethoxycarbonyl - | nethylethoxy)phenylIbuty.r%éh-g-RHE#%Inethyl-4-
(pr opWQ4A8hr bazide (1.26 g, 2.61 ffinol) was di ssol VedUrl acetate
(15 nmL). Canphorsul fonic acid (676mng, 2.88 mmol) was added in one portion
and the solution was heated 10 to reflux for I h. The solution was cool ed
tort and washed w th sat'd aq. NaHCO3 (2 x 10 nmL) followed by IN HCL (2 x
10 nilL). The organic phase was dried (MySO4) and concentrated to a clear,

colorless oil. The material was purified by plug silica gel filtration
(gradi ent dichloronmethane to 15 ethyl acetate) to afford the title conpound
as a clear, colorless oil ( , 71.99. IHNW (DMSO-d6) 7.30 (t, 3 H
J=7Hz), 7.24 (d, 1 H J = ), 7.20 (d, 2 H J =7 Hz), 7.04 (d, 2
H J =8 Hz), 6.69 (d, 2 H J 8¥Wz),~n,4.13 (q, 2 H J =7 Hz), 3.47 (t, 2
H J =7 Hz), 2.55 (t, 2 H J.20,(= f)H%E;j2.48 (t, 2°H, J =7 Hz), 1.83 -
(quint, 2 H J =7 H) , 1. %ﬁ,,"\{*n‘r”\b 1. 47 (s, 6 H , J. - 14 (t, 3
H LT =7 Hz) , 0.79 (t, 3 H T =7 Hz) ; 13C NWR (DVBO-d6) 0 17 4.0,
154.1, 153.8, 146.9, 138.1, {{35.6, 129.9, 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’l; Anal. Calcd. For C27H35N304: C, 69.65; H,
7.58;, N, 9.03. Found: C, 69.28; H 7.96; N, 8.84. 10 May 2005

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



WD 02/ 38553 PCT/ USOI /42928 283 0 N-NO OH O=I\ N

room tenperature for

ester

02/ 3
2-(4-(3~[ 1- (Pheny3n®et hyl ) - S- oxo0- 4, 5-di hydro-| H 10 May 2005
[1,2,4]triazol -3-yl]-propyl)-phenoxy)-2-nmethyl propionic acid 5
2- (4- { 84g d2748R3enyl net hyl ) - S- oxo- 4, 5-di hydro- | H
[1,2,4)triazol -3- yII-propyII-phenqxw) 2- nethylproplonlcP%E?%ﬂungﬁ
(557 nmg, 1.20 mmol) was dissolved in ethanol (5 nlL) and 1IN ag. NaCH (3.6
m., 3.6 nunol) was *added in one portion and the solution was stirred at

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-butyl nethyl ether (5 nL) The pH of the aqueous |ayer was adjusted to <
| with conc. HCl and the aqueous was extracted with ethyl acetate (10 niL,

then 5 nL). This 15 solution

shed with 1 N aqueous HC1 (5 niL) and

sat' d ag. NaCl (5 nL), drie S04),, and concentrated in vacuo to
afford the title conpound as a cl\ear colorless oil (442 ny, 84.5%. 1H NMR
(DV8O-d6) 8 12 - 9 (br s, 1 H , 7. 30 (t, 2 H J7 Ft) , 7.25 (d, I H J
=7 Hz), 7.20 (d, 2 H J =7 g%;( 7604 (d, 2 HJ 8 Hz), 6.72 (d, 2 H
J =8 Hz), 4.83 (s, 2 H, 3 & ' =7 Hz), 2. 54 (t, 2 H J=8 .
Hz), 2.49 (t, 2 H J =8 Hz) %3 ( Jb 2 H LT =7H), 1.53, (m 2

H, 1.46 (s, 6 H , 0. 8 0 (t Zgé 7 Ft) ; 13C NW\R (DVMBO-d6) 8 175. 8,
154.1, 146.0, 138.1, 135.2, 1 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:

- 10

15

20

N-Propyl-l-phenylmethylhydrazine carboxamide
methanesulfonate 2~ (Propylaminocarbonyl) -2-~.
(phenylmethyl)hydrazine carboxylic acid, 1,1-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

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
(s. 3 H), 1.43, (quint, 2 H, J=8Hz), 0.81 (t, 3H, J=8
‘Hz); C nMR (DMSO~dg) & 157.5, 135.6, 125.3, 128. 7, 128.6,
52 8, 42.7, 40.3, 23.3, 11.9; IR (CHC13) 3009, 1691, 1543,

1196 cm™*; Exact Mass Calcd. For Cp3HiyN3;0: 208.1450. Found:
208.1462.

s



I R (CHCI 3) 2938, 1509, 1468,,

1233, 1155 cm:L; Anal pceakedizyd0 May 2005
WO 02/ 381 53 PCT/ USO / 42928 284 For

38) 53 C25H31N304: C, 68.63; H)yMayRAOSN, 9. 60.
Foun®¥O®P%BE 24: H 6.95: N 9.480 Exanple 127: 5 Step A 0 The N-4

ethyl triazolinone (1 g, 0.003 nol) was 10 conbi ned with benzyl
bronpacetate (0'.089

0.0056 nmol) and powdered K2CO3 (1-99 g,
0.014.nol) in DWVF (2 ) and stirred at &70C overnight. Ether was added
to the reaction m xt | an_yv

and the sols agygxtracted with water.
Purification by flash ch onﬁaograp hexanes: ethyl 15 acetate) gave

the desired am de. C27H3]N30Q 485-65) ; mass spectroscopy (M) 496. 2
Step B. rzo 0 20 T m de ron1Step A (1.28 g, 0.0026 nol) was

di ssolved in ethyl acetate (20 m) and purged with nitrogen. Pall adi um -
catal yst (0.128g, 109% (was added to the solution. The reaction m xture was

‘purged agai n. Hydrogenj)gas was 10 May 2005 WO 02/38553 PCT/ USQ /42928 285!

1-[4-[4-(1~ ~Ethoxycarbonyl~- l-methYIethoxy)phenyl]butyryl]-2—
'phenylmethy1—4 (propyl)semlcarba21de 4-14- {1~ o
5 Ethoxycarbonyl 1-methyl- ethoxy) - -phenyl] butyrlzo =
g, 5.04 mmol)} was dissolved in ethyl acetate { -
Oxalyl chloride (524 pL, 6.01 mmol) was added to - y
solution dropwise in the presence of a catalytic e
N'N;dlmEthY1formamlde (30 e fO iﬁtzﬁ;1lc szis solution
' rmation was verifie
10  ::;dtiiiézziieizrated £o remove residual oxalyl chliizdzmjod
the resulting oil was redigsolved in ethyl acetate oo
This solution was then added dropwise to a suspen51ulfonate
propyl—1—pheny1nethy1hydra21ne carboxamide methanes o
15. -(1 52 g, 2- 01 mmol) and pyridine (970 pL., l?.6 mmol)oé o
ethyl acetate (15 mL) at 0 °c. After stirrlng-at 0 g
h, the solution was warmed to rt and washed with lﬁat S
x’20 xL) and 5% ad. NaHCO; (2 » 20 mL) followed by sflltered
NaCl (20 mL). The organic layexr was dried {(MgSOa). e
20 and concentrated to a yellow oil. The oil was puri :S) >
column chromatography (5102, 1:1 ethyl acetate:hexi;%)‘l
' afford the title compound as a clear oil (i.42;g;) 7 ;1 3
° 3 9. 51 (s, 1L H), 7.20 (m, 5 =) 0= .
| I;Mz (DJMiOBd;z)ﬁO :;1 (c, 1H, J=7Hz), 4.55 (s, 2 H. .4.—1';
25 (g 'J = 7 Hz), 3.00 (q; 2 H, J=17Hz );: 2.45 (o, Z-H; iz; _
| Hz')., 5,07 (£, 2 H, J=2Hz, 1.73 (quint]:-, 1.2, I:t J3-—H i =,7
| ' ' om, J=7Hz), 1. , 3 H,
| ;j? C(f;Bl-G (I:.) ’-31;0;2 7 Hz): *C MMR (DMSO-de) D 174.0,



rel eased across the System and the reaction was stirred overnight. The
reaction mxture was filtered and the filtrate was concentd #&agd00Fhe
resulting residue was carried forth without further purifi6ation. 5

C201 ~2WIONBG853MN 405. 45) nass spectroscopy (M) 406. 3 PC/Bf1@29281 OH 10
The ester from Step B (0.200 g, 0.B0049 nol) was dissolved in ethanol (6
m) and treated with 2N NaCH (3 m ). The solution was refluxed for one
hour. Water was added to the mxture and the |ayer was extracted with
ether. The 15 aqueous |ayer was acidified with IN HCl and extracted wth

ethyl avptefeisghe,onganisc hawen wasswashagowizt h 1brg gy 1@l ed over Na2S04
then concentrated to yield the desi r ed product as a whi te foam

G _9Jj 23N: 8061 L RMA397943) ; tAads Sdpa8ct MesGopp 43l i38).4L392731,20 Exanple 128

25 ste - 1 0 2/,3855 29 28 ution of
t he acQ%A%ésg%P%éd%%n%Exa n%lé §§'%E$E§Pgsgg6?0 %286 96%6055%33D|) was
treat ecmWi;t AnBRC kB4 Rhr ©080%:0D] )c ansh HON #0. 'ﬂﬁ‘ﬂlg N0.90g. nmol). An
i val ent _of 4- nethg benZé ﬁamne ~0.060 m, 0.00047 nol) was added and
re r

r 5Pt dh ResO8t fPredHevdr RBghl, Phé7-

i0



, sol vent was concentrated and the residue was redissolved in 10 nethyl ene
chloride and extracted with water. Purification by flash thMag@00gr aphy
(100 % ethyl acetate) gave the desired am de. C2sH36N405 (MW 508. 62); nass
spect "BQOdPRFSFVH*) 509.4 15 Step B: 'O 0 .20 The amrdeusmonisep A (0. 150
g, 0.00029 mol) was dissolved indi oxane (3 nml) and water (3 nml) then
treated wth UOH (0.007 g, 0.00029 nol). The reaction was stirred for two
hours. Water was added to the m xture and the layer 10 May 2005 WO

02/ 3&553 PCT/ USO / 42928 287 was extracted with ether. The aqueous | ayer
was acidified with INHCL and extracted with ethyl acetate. The organic

| ayer was washed with e, dried over Na2SO4 then concentrated to yield
the desired product ashafwhite foam 5 C27H34N405 (MWN 494. 60) mmass
spectroscopy (M) 495.4 ample 129 0 N. N -0

(Napht hal en- 2- yI)|nethernahmdra2|n-a" 2 ogci d, 1'1- dinmethylethyl
ester To a solution of b—.—l(ut carb (/A 59 10 g, 57.4 mmol) in ethyl
acetate (22 mL) was added Nu t¥ | Y1 ng 2-napt hal dehyde (8198 g, 57.5
mmol ) This clear yellow salution was stirred at rt for 15 min. Hexanes

(105

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)semicarbazide (1.26 g, 2.61 mmol} was dlssolved in
ethyl acetate {15 ml:} . Camphorsulfonic acid (670 mwy, 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) D 7.30 (¢, 3
H,  J=17 Hz}, 7.24 (d, 1 H, J=7 Hz), 7.20 (4, 2 H, J=17
Hz ), 7.04 (4, 2 H, J=8 Hz), 6.69 (d, 2 H, J = 8 Hz), 4.13
(@, 2 H, J=17Hz), 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. |



M.) was added dropmﬁse and solids precipitated from solution. 'The slurry
was cooled to 0 'C, the solids were 15 then filtered and riosag2o06h col.d
hexanes, 6%9dgL A second crop of solids was obtained fromthe filtrate,
filtered and combined with the flr%} crop. The comnbi nedPCEESIHRIWEer e
recrystallized (EtOAc) and filtere A second crop was collected by
concentrating the filtrate to half its 20 original volune and filtering the
resulting solids at OOC. The two crops of solids were conbined and dried
in vacuo at 40 OCto afford the title conmpound as a solid (13.17 g,
85.0%: np 182.1-190 'C~ (dec.); 'H NWR (DMSb-d6) 8 11.04 (s, IH , 8.17
(s, 1 11) , 7.99 (s, 7.93-7.86 (m 4H),-7.52 25 7.49 (m 2H), 1.47 (s,
9 H)y; 13 C NWR ( DMSO a¥ 153.1, 143.9, 134.1, 133.6, 133.1, 129.1,
128.9, 128.5, 128.4, 127.%, 127.3, 123. .1, 28.8; IR (CHC13) 3061,

3010, 2982, 1733, 1505 1869 cm 1; o for Cl6H aN202: C, 71.09;
H 6.71; N, 10. 36. Foun0=<pl 70.95; 6.
02/ 38553 PCT/ USQ /42928 2

30 10.31. 10 May 2005 WO
(Napht hal en- 2-yl ) met hyl hyd~azi necar boxylic acid, 1,1- dinethylethyl - ester
(Napht hal en-2 5 yl ) net hyl enghydr azi necar boxylic acid, 1,1-dinethylethyl
ester (7.08 g, 26.2 mmol) ahd 5 % Pt/C (7.11 g) were slurried in THF (70
m.) and hydrogenated at 50 pisg at rt for 4 hr. A second charge of 5% Pt/C

(1.78g) was added and
'2-(4-{3s{1-(phenylmethyl)-5-oxo-4,5-dihydro-1n-_

N1

[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 oil 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=28Hz), 1.83 (quint, 2 H, J = 7 Hz), 1.53, (m, 2
H), 1.46 (s, 6 H), 0.80 (t, 3 H, T=7 Hz); C NMR (DMSO-dg)
‘_/ 6 175. 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. calcd.



hydr ogenati on continued for 16 h. The slurry was then 10 filtered through
celite to renove the 6atalyst and concentrated in vacuo aio May@6oso afford
the title conpound as a clear oil (7.01 g, 98.3@6:- 1 HNW (DMSO-d6) 5
H, 4.04 (s, 2 H , 1.37 (s, 9H; 2&£INNR (DNBC>d6) 5 137.1, 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 (CHC13) 3445, 1711, 1454, 1393, 1331 cm'; Exact Mass Calcd for
C16H2CN202 295. 1422. Found: 295.1414. O NY 'N N 20
2- Et}ylanlnocarbonyl) 2- (Napht hal en- 2- yl ) net hyl hydr dzi ne carboxylic acid,
1, 1- difif HyesBufyPs e Gert ] Nabhtlhal ent$: 194 )?re@%yl gundzi fecBPbd4yl i ¢ acid,
1, 1-dimet hyd etl\lg1ylge4sder 25 (2.84 g, 10.4 mmol) was dissolved in .
i sopropanol” (30 )" 10 May 2005 WO OV385-53 PCT/ USQ /42928 289 Ethyl
i socyanate (1 23 ni, 15 6 mmol ) was added in one portion and the solution
Was Stgyf, dﬁ¥§ E? for then concentrated to a yellow oil. Colum
chomat ogr aphy éi 02 2 3 Rt OAc: hexanes) afforded the title conpound as a
cléar 5 colorless 0|I (2.66 g, 559.): "H NWMR (DVBO-d~, 600C) 8 8.60 (s,

, (g 7.72, (s, 1 H , 774 (m 3H , 6.37 (s, I H, 4.71

P 3311 (qU|nt 2 H J=6H), 1.32 (s, 9 H, 1.04 (t, 3 H J=17

Ft) 3.3 C NWVR (DMSO-d6) 5 158.6,

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



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]10My®00%156
cm1; Exact Mass Calcd for C 19H25N303: 366.1794. Found: 366.1797. 0=~ N,
NH3 0 WROR385H 1] 0 15 N Et hyl - 2- (napht hal en- 2-yl ) mepbylusyan ne
carboxani de: et hanesul f onat e 2- ( ER¥yl am nocar bonyl ) - 2- (napht hal en- 2-

yl ) met hyl bydrazi ne carboxylic acid, 1,1-dinethylethyl ester (2.52 g, 7.34
mmol ) was dissol ved in dichloronethane (25- nL) - Methanesul fonic acid (524
gL, 8.07 mmol) was added in 20 one portion and the solution was stirred at
rt overmidsed Bier&od WhONsy@iserh hena hert eded O 1 6f | WX 93 -8y then
concentr at ed, to afford the title conpound as a white annrpﬁous solid

(2. 49g, OGNty p Thes Deacygn mhxtire RS f ﬂm%)aﬁd%ﬁe(br s, 3 H,

7.9 (Mg 25 {br s 7.52 2 H 7.44 (d, | H
J =7 ) ,d%a.ti%“ﬁd%quu nté'gk ’iz?tG‘%d qgli%)‘fé ‘%“!3_%"‘%51’,9%1 e was 07 (t, 3 H J
= 7 HRRrridBCainR (WENBOWS)firtHéy . PurilBXshidm3. 3, 133.1, 129.0, 128.5,
128g3 é-é%z% 127. 1, 169 126.7, 53.2, 40.4, 35.9, 15.8; IR (CHCL3)

341 19 I MW T A0S AFY i HAS S BSRRItT STrams s(MGH)cd: 486 .G, 14H, 17N30:
244-1450. Found: 244. 1460. 10 May 2005 WO 02/385S3 PCT/USO /42928 290 0
0 O; ~KoEt

. Step C:

N
)N)w—wm

The ester from Step B (0.200 g, 0.00049 mol) was

10

dlssolved in ethanol (6 ml) and treated with 2N NaOH (3 ml).
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 128

. 25 Step A:



N O=~ N ~NH H 1-[4-14-(I-Etboxycarbonyl-I-nethyl et hoxy)phenyljbutyryl]-2
(napht hal en- 2-yl ) met hyl - 4- (propyl ) seni car bazi de 4- [4- (1-10May 2005

Et hoxycarbonyl - | - met hyl - et hoxy) - phenyl] butyric acid (1.35 g, 5 4.59 mmol)
was di ssol ved in ethyl acetate (10 nL) . Oxalyl chloride (425 JIL, 4.86

rr mol )‘Wa Wekfed to this solution dropwi se in the predgareeswfi2gescat al ytic
amount of N, N-di methyl formami de (38 AL, 0.34 mmol) . Conpletion of acid
chloride formation was verified by HPLC- This solution was then
concentrated to renove 10 residual oxalyl chloride and the resulting oil

di ssolved in ethyl acetate (10 nlL) This solution was then added dropw se
to a suspensio N- et hyl - 2- (napht hal en- 2-yl ) net hyl hydr azi ne carboxam de

nmet hanesul .50 g, 4.42 mmol ) and pyridine (895 RL, 11.1 nmmol) in
et hyl acet at 0 OC. After 15 stirring at O "Cf or 4 h, the

sol ution sarmed to rt. and washed with INHCL (2 x 25 nL). and 5% aq:
NaHCO3 (2 o] | owedgby sat'd ag. NaC (25 nlL) The organic |ayer
was dri @ : land concentrated to a yellow oil, which was
purified by helomat ogr aptty (S 02, 7:3 ethyl acetate: 20 hexanes) to
afford the title conpound as an oil (1.59 g, 69%: 1H NWR (DVBO d6, 600C)

09.51 (s, | 11), 7.85(m 3 H , 7. 70 (s, | H , 7.42(m 3 H , 6.94

(d, 2 H J=7H), 6.67 (d, 2 H J =7 Hz), 6.38 (s, | H , 4.72 (s, 2
H,. 4.16 (q, LT = 7 Hz) , 3. 06 (t, 2 H J7 FE ) 2.41 (t, 2 H, J =81liz
), 2.07 (t, 2 H J 8 Hz) , 1.72 25 (quint, i = 7 Hz), 1.47 (s, 6
H, 1.17 (t, 3; HA @HF Zoﬂélaonlgg NHB SQW§CB£SCQ}bgt’ E&amp: Hz) 0

174.0. 172.1, 158.
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




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, ArMay2p857, 16.3,
14.6; IR (CHC13) 3454, 2938, 1727, 10 May 2005 WO 02/38553 PCT/ USQO /42928

291 16wQ ¢2388, 1233, 1142 cm 1, Anal . Calcd. for C30HBANRR /52528 69 34 H,
7.18; N, 8 09. Found: C, 69.19; Hagx.49; N, 7.93. 0 0=~ IN~~~1--

QA-1-CEt zz~l N 2-[4-[3-(4-Ethyl-I-(naphthal en-2-yl)nethyl - 50xo45 5
di hydro-1H[1,2,4]triazol-3-yl)-propyll-phenox-y)-2 et hyl pr opi oni ¢ aci d
et hyl ester 1- [4 14- (I-Ethoxycarbonyl

1-neth tho phe t | ] -2- apht hal en- 2- nmet hy propyl) sem
car bazwl% Egﬂ) ! g% %ﬁ%‘le)r wa 8| 8d9Fved Jrﬂ‘}/ }ét‘ﬁ?? 3%%@%1%%9‘(115 m) .
Canphokduhf am GI&CIand( Qx@i’écﬁedzwzghlgthmgaeﬁ@éeadd?ﬂe' HrQ8f;portion and
t he solution was heated *to ref lux f or 4 h. The sol utlon was cooled to

rt and lR¥§Ke#aswiwgshest watbqbrmﬁooér(m@dxoqerrmgzaw ktbwed by 1IN HCL (2 x 20
M T 0 cangc atedto fford the "title
) o ettt ol b8 o DAL ?5113331”"0 et opSop . Whifp DVBO- d6) D

Coeround as a ear SS Ol
T.85 (Cz‘rI‘BamOsL'ﬁl‘ﬁﬂ 8 B2Y . 607 ; 7Taks, spéctosdodd (emiints LH4 LT = 4 Hz),
738 (d, 1H J=8H), 7.02(d 2H J=28H), 6.66 -(d. 2 H J =28

Hz), 4.99 (s, 2 H), 4.13 (q, ZE#4mplle I2%), 3.57 (g, 2 H J = 8 Hz), 2.53

v
O
Ny o K

(Naphthalen-2-yl)methylenehydrazinecarboxylic acid, 1,1~
'.dimethylethyl ester To a solution of t~buty1 carbazate {(7.59
10 g, 57.4 mmol) in ethyl acetate (22 mh) was'_ added with
stirring 2-napthaldehyde (8.98 g, 57.5 I‘nmbl)‘. This c¢lear
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,
1H), 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 (CHCly) 3061, 3010,
2982, 1733, 1505, 1369 cm™; Anal. Calcd. for CicHigN:Op: C.,
 71.09; H, 6.71; N, 10.36. Fownd: C, 70.95; H. 6.89; N,
30 10.31.



(m 4 H, 1.82 (quint, 2H, J=7 Hz), 1.46 (s, 6H, 1.13 20 (m 6 H) ; 13C
NVR (DMSO-d6) O 174.0, 1,54.0, 146.7, 135.6, 135.5, 133. 50 Mag2605 129. 7,
128.9, 128.3, 128.2, 127.0, 126.8, 126.4, 119.5, 79.2, 61.6, 48.7, 36.4,
34.0, Ré-o938s525- 7, 24.8, 14.9, 14.5; IR (CHC13) 2940, ;gé%% #63% 1509,
1233, 1179, 1142 cm1; Anal. Cal cdgs for C30H3rN304: C,  71.8% 28 H, 7.03;
N, 8.38. Found: C, 71.64; H, 7.12; N, 8.19. 10 May 2005 WD 02/ 38553
PCT/ USQ / 42928 292 2-14-[3-(4-Ethyl-I1-(naphthal en-2-yl) et hyl - 5- oxo- 4, 5-

di hyclro-1ff-[1,2,4]triazol-3-yl)-propyll-phenoxyl-2- raethyl propionic acid
2-{4-[3-(4-Ethyl-1-(naphthal en-2-yl) 5

nmet hyl - 5- oxo- 4, 5-di hydro- 1t 2,4]t~~i azol - 3-yl ) - propyl ] -
phenoxyl - 2- met hyl propi oni ¢ gci g~={ hyl ester (725 ng, 1.45 mmol) was

di ssolved in ethanol (10 ni) N NaOH (4.3 nL, 4-3 mmol) was added in .
one portion and the solution was \ stirred at roomtenperat ure for I h. The
solution was then 10 concentrated!{toian bil, which was washed with t-butyl
met hyl ether (5 nL) The pH of théLQ phase was adjusted to < 1 wth
conc. HCI, and extracted with ethyl 'acetate (2 x 10 nL) . The conbi ned
extracts dried (MgS0O4) , filtered and concentrated to afford the title
conpound as a cl ear yeIIOM/15 oiI (0.570 g, 83%. IH NNR (DVsO-dc) 8 12.9

L RopAues g iyl ol Hlecdulda i | a7
4.99 (dimethglednsly (quint, 2 H dsted Hz), 2.52 (t (Naphlthélal&HZ) 1.82
(qg'r“ylfﬁéﬁhﬁhéﬁéﬂ@dré&fg%carboxyllc 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 vacuo 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 cml; Exact Mass Calcd for CigHpgNzOs: 295.1422.
Found: 255.1414.

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).




20 (s, 6 H), 1.12 (t, 3 H J 7 Hz); 13 C NW\R (DVMSO-d6) 5 175.8, 154.1,
154.0, 146.8, 135.6, 135-2, 133.5, 132.9, 129.7, 128.9, 148m3y2088.2, -
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. i IR (CHClB) 2940, 1693, 1509, 1469, 1156 cm1; Exact Mass

Cal cd. WPIRP9E3 o8H31N304: 474. 2393, Found: 474.2393. EBKAMSIE29%0 10 May
2005 WD 02138553 PCTI USOl / 42928 393 Ho"' I ¢ _

5-[ 3- (4- hydr oxy- phenyl ) - propyl ] - 2- (4- et hyl - benzyl ) - 4-

propyl - 2, 4-di hydxo-[1, 2,41-triazol -3-one 5 '

Met hoxyphenyl )butyrylj-2-(4-met hyl phenyl met hyl)-4- propyl)sem -carbazi de
(0.312p A %! £aNnd exces pys4 di ne hydrochl ori re nelted

t oget her %Qt hl%gbtl rri ng a'?(l ?@0 ﬁ'{i fofré : "m}f?llger 880I‘—f‘%‘3 %{\Bltnooﬁp

t enper BPLFEONt REA iR eRPIUER PR dwraajt%bllm’e-ﬂ @tthytt afelrat]e ¥25chkenp and 5 N
HCL 10c6abeitdacdte cor aany &1 gych:uas Vashitn ckBratdilaghal 4, HCL (25

m) foﬁv\ﬁvxﬁ ¥Sﬁt d ag.” NaHC03 (2 x 2 cIa er “has t hen
washed ﬁaanﬁ&éj atforded they |’§e’cF %csemoum @%rédc and.
cor5cen¢:®h®:elb$@ afifiord 1w gtltslst%)cori’plomgQa?eDﬁsmehg owgordy (§. 80¢pg, 0.55
0/() ta, in w t h_previous exarrple Exact Mass
cal c d. fojr“ %:ngpz’s%ao@‘(gf% 7%, gfsz& ﬁ@unc? BeEr0192H)  Radpl e 131
- XOOk 8. NL2B) ( 3447di0 niet.hya rilmenyB)]m_t leghénehydr azi necar bomyj j c1aged, 1, 1-
(s, 9 H), 1.04 (t, 3 H, J=7 Hz); ¥C NMR (DMSO-ds) & 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 (CHCl3) 3453,
"2983, 1664, 1370, 1156 cm’™'; Exact Mass Calcd for C15HasN303:
366.1754. Found: 366.1797.

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
(qtjint, 2 H, J= 8 Hz), 2.38 (s, 3 H), 1.07 (t, 3 H, J =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 (CHCla) 3415, 2939, 1543, 1191, 1043 cm™; Exact

30 Mass Calecd. for CigHi/N;0: 244.1450. Found: 244.1460.



.acetate for analysis.

di ret hyl ethyl ester To a solution of t-butyl carbazate (5.06 g, 38.3 muol)

in ethyl acetate (15 nL) was added with stirring 3, 4-di nrethiapeopal dehyde
(5.20 m., 5.26 g, 39.2 10 May 2005 WD 02/38553 PCTI USO /42928 294 mmmol ).
Cryst i j<on occurred and the resulting slurry was i rt for 45
m n. ﬁbega(]?@?a?m m.) was added andyfhe slurry was coolpe%é‘"{sg)'?)gzﬁk. The
slurry was stirred at 0 'C for 60 min, then filtered and rinsed with' cold
hexanes 5 (20nL), and dried in vacuo at 40 OC to afford the title conpound
as. a solid (8.76 g, 92.1%: np 167.7 - 168.6 OCC | H NVR (DVsO-d6) 5 10. 82
(s, 1H , 7 ~92 (s, 1 H , 736 (s, I H, 7.28 (d, 2 H J=3Hz) , 7.14

(d, 2 H i --' 3 Hz) , 2.206 (s, 3 H, 2.20 (s, 3 H 1.44 (s, 9 H: "C NM\R

(DVMSO-d,) 8 10 153.0, 144.1, 138.5, 137-3, 132.9, 130.5, 128.1, 124.8,

79.9, 28.8, 19.99, 19 ; IR (KBr null) 3361, 3009, 2981, 2981, 1513, 1495
cm. A portion was f¢ purified by recrys tall i zation from ethyl

Cal cd. for Cl4HNMR02: C, 67.71; H, 8.12; N,

11.28. Found: C, 15 67. H 8.07; N, 11022. 0O N N
]

(3, 4-di net hyl benzyl ) hydr aziynec@r boxyl i 2 OEt di net hyl et hyl ester
(3, 4-di net hyl phenyl ) 20 metppyl 2nebydr.agzi mecanboxilic acid, _
1, 1-di net hyl et hyl esterCFﬁ?- g, 28.3 mmol) and 5% Pt/ C (5.049) were

slurried in THF (70 nli) ydrogenated at 50 psi at rt for 4 hr. The

1-74-{4-(1 ——Ethoxycarbonyl -l-methylethoxy)phenyl]butyryl] -2-
{(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%): H
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, 129.7, 128.4, 128.2, 128.1,
127.4, 126;7;.126.3,7119.4, 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,



slurry was then filtered through celite and concentrated in

to afford the title conpound as a clear oil .25

(DVSO-dG, 200C) 8 8. 20 (s, IH), 7.06 (s, | H,
4.56 ( 3.77 (s, 2 H , 2.18 (s, 6 H),
(DIVBC)‘?"&)‘)I’%Q'ﬁlS? 1, 136.5, 136.3,_135.2, 130. 4,

28.9, 20.0, 19.7; IR (CHC13) 2982, 1712 1453,
Cal cd. for Cl4H22N202: 251.1759. Fouhd 251. 175
PCTIUSO /42928 295 0 Y N, NXCk
di met hyl phenyl net hy3. ) hydrazi ne carboxylic acid,
(3, 4 Dugmnv stemilset i az e, o

ester 5( was di'ssolve
i socya at% 15811?) $1-0916. Founsol F.wa8-b¥ddt i7n48n

the solution was allowed to stir at ambient tenperature for

P! AT

|n|sor

vacuo at 50 OC

(6- 74 g, 9%0-Rf4y 20081 NVR
01(dd 2 H J8 2H),

1. 38 (s, Fg 13C NWR

129. 8. PAPESYH2928 o  54. 9,

1369 cm1l; 30 Exact Mass

7. 10 May 2005 WO 02/ 38i 53

~, N 2- (Met hyl ar ai nocar bonyl ) -2- (3, 4-

["1- 5 dinmethyl ethyl ester

hyl et hyl
bdthS(?sw%tg ¥ Bt hy |
eNpo? {93%n via syringe and
10 1 h. The
conpound as a white solid

(3.30 g of 87% pot enty fial by | HNW 2.86g, 93%: np 99..7 - 104.9
OC, 'H NWR (DWVSC) - d6, 8845(s IH) 7d)3(d Il H J =8 Hz), 6.99
(s, 1 H, 6.93 (d, 1 H), 6.%6 (s, , , 2.60 (d, 3 15 H J
=7 HzY, 2.18 (s, 6 H), 1.35N~n 9 H) BMSOdG 200C) 8 159.0,
155.0, 136.3, 135.7, 135. 3) 3.3, 2' .6, 80.1, 50.8, 28.7,.27.7,
20.1, 19.7; IR (CHClB) 3466 52 1247, 1155 cn3. A portion was

recrystallized

' (propyl)semicarbazide

10

15

to reflux for 4 h,

98 %} .

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

20

- 126.8,
- 25.7,

25

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)},
0O 174.0,

2 H, J=
1.46
154.0,

8 Hz),
(s, 6 H),
146.7,
128.2,
36.4, 34.0,
1729, 1693,
Calcd. for CiHisNiO4: C,
C, 71.64; H, 7.12: N,

2.53
1.13
135.6,
127.0,
27.9,
1509,
71.83;
8.19.



for el emental anal ysis: Anal. Calcd. for C16H25N303: C, 20 62.52.; H,

8.20; N, 13.67. Found: C, 62-87; H, 8.15; N, 13.59., O==(1NMaMiB0H |1 NH
-S-0 0 10 May 2005 WO 02/38553 PCT/ USQO /42928 296 ' :

| V- Meiylas hede3, 4- di net hyl phenyl net hyl ) hydr azi ne car box

r aet ha‘{;ln‘}éga/I ?‘%%at e 2-(Methyl am nocg%bonyl )-2-(3, 4- 9&/%@01/42928

di met hyl phenyl net hyl ) hydrazi ne carboxylic acid, 1,1- dinethylethyl ester
(2.52 g, 8.20 mmol) was dissolved in 5 dichloronethane (25 nL).

Met hanesul fonic acid (717 ~LL, 11. 04 mol ) was added in one portion and
the solution was allowed to stir at rt for 4 h. An additional charge of

nmet hanesul fonic acid (132 [LL, 2.0 mmvol) was added and the solution

Stirrez-pd-[3-{4-0EtH21 M1 - Thepkesat éh 98 Lkddh 19509 ed to 0 CC,
dri ed $HXERROM T [ho? U tviasel ghtyl orrirary ™l phenexvkolid (1.44 g). The

et ar e LR (Y, onal e S G R R e o

\(I:\Ar1 Bps mwflagbﬂﬁrﬁmmda AFreld opdgeri et 12, 4 ddorb 11 ﬁlﬁ@%ﬂppung Sams a
ite soli 179, .8799) : mp, 124.3 - 125.6 OC; | H NVR (DVsSO-d6) 8 9.4
by e dtendff 2 i B ileon I ¢ S Conih parsy (125img 3 ke 1 o8

(s, 1rdol) wadlifgkolvdt Inethd#dl (b Gy Bnd 1 Nack 64 (Hm, ) . 2. 36

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 ;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 combound 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 (4, 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 (£, 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

filtered, and the solids rinsed with cold dichloronethane. The solids were{




20 (s, 3 H , 2-19 (s, 6 H ; 13C NWR (]~M50-d6) 8 158.2, 137.0, 136.7,
132.8, 130.4, 129.9, 126.2, ' 52.7, 40.4, 27.7, 20.2, 19.17U.M5g<2()@—|C13)
3004, 2946, 1693, 1505, 1171 cn¥l; Anal. Calcd. for C12H21N30 C, 41.5l.;
H, 6. 980 8¥/38483. 85. Found: C, 47.30;.H 7.01; N, 13.51.p@ru&reXk.- Et N,
K,-, 0=~ N NHH 25 14- [4- 293

(I - Et hoxycar bonyl ™I - et hyl et hoxy) pbenyl | butyryl] -2-

(3, 4-di net hyl phenyl - met hyl ) - 4- net hyl senLi . car bazi de. 4-[4-(I-

Et hoxycar bonyl - | - met hyl - et hoxy) - phenyl | butyric acid (1.46 30 g, 4.96 nmol)
was di ssolved in ethyl acetate (10 ni). 10 May 2005 WD 02/ 385S3
PCT/USQ / 42928 297 Oxalyl chloride (474N\gL, 5.46 mmpl) was added to this
solution dropwi se in the presence of a cg ti c amount of

N, N- di et hyl f ormar ni de (30.6 gL, 0.39 /‘onpletion of acid chloride
formati on was verified by HPLC. This sol W 5 was then added dropw se to
a suspension of N-Methyl-I-(3,4- dinethylphenyl nethyl)hydrazi ne carboxam de
met hanesul fonate (1.50 4.95 mol ) and pyr, di ne (1. 00 nm., 12.9 nmol) in
ethyl acetate (15 nL) at O~CSAfter stirg+n O 'Cfor 6 h, the
solution was warned to rt a gshed mnth||N Cl (2 x 10 20 nL) 5% aqg.
NaHCO03 (2 x 20 nlL) and sat' t~agF ~Naers S rg ic layer was dried

(MyS04) , f| Itered and concentr at ed

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




to a yellow 'oil. The oil was purified by colum chronatography (Si02, 9:1
ethyl acetate -hexanes) , to afford the title conpound asioagy gaas oi |
(1.48 g, 62% - 'H NVR ADMSO-d6, 60'C) 8 9.42 (s, 1 H, 6.97 (m 5 H),
6.71 (d, 2 H, J=8Hz),623(sIH),446(s,2H),4.15(q,j=7
Hz), WOSBY38s3 3 H), 2.43 (t, 2 H J 8 Hz ), 2.15 (sPCHURH1142938 06 (t,

2H, J=8Hz ), 1.70 (quint, 2H, - LT2-97‘Hz) 1.48 (s, 6 H , 1. 17 (t, 3 H J =
7 Hz) ; 13 C NWR (DI\/ISOd6) 8 174.0, 20 172.0, 158,17, 153.8, 136.4, 136.0, -
135.9, i135.4, 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 (CHC13) 3009, 1669, 1509,

1142 lcd. f 05, 484 28 Found: 484.2822.
25 10CI7%%]?’253%Y§/%8%%1% ‘i‘fgc‘%*f ﬁ"?\g ghez§§sﬁ &)}29051}31?-”%93”“"50: =( 2 -
(4 - (Stirded (& #At-PoretbyphenHexetded ) (70 k) onas 4ddéd- dhllycheo-| H |
11, 2 od gt hyl

ester%ﬂ{fﬁo‘ﬂ?g ébh%gég%%bodnwr?xﬂ}%t ﬁyl LéLJ}?‘(Hox"P% enyfﬁ1 %gflyry y_ 2 -
(3, 4 Eoxii @ét hpiphe' Hyemetiilidered, anget hyhsedi c\axiblazmeld( 1h28age82 47 .
el ) veedi Ssahwedyd feq ey lvaceh ake (48 mb) . cLagpheraul fiadi ¢i2qied (0. 64

g, 2.72 mml% was added in one portion and the sol ution was heat ed 10 to
ref | WETHOWRG aFhE AT o wdS FoolBd 19 Tt™8nd Wshed 1
'H NMR (DMSO-dg) & 10.82 (s, 1H), 7.92 (s, 1 H), 7.36 (s, 1

H), 7.28 (4, 2 H, J =3 Hz), 7.14 (4, 2 H, J = 3 Hz), 2.206

(s, 3 H), 2.20 (s, 3 H) 1.44 (s, 9 H); *C NMR (DMSO-ds) &
10 153.0, 144.1, 138.5, 137.3, 132.9, 130.5, 128.1, 124.8,

79.9, 28.8, 19.99, 19.97; IR (KBr mull) 3361, 3009, 2981,

2981, 1513, 1495 cml. A portion was further purified by

recrystallization from ethyl acetate for analysis. Anal.

Calcd. foxr CigHpoN202: C, 67.71; H, 8.12; N, 11.28. Found: C,
15 67.51; H, 8.07; N, 11.22.

N 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.




with sat'd aq. NaHCO, (2 x 8 nL) followed by INHCL (2 x 8 nL The organic
phase was dried (MyJSO ) and concentrated to afford the titdMagao@dund as a
clear, colorless oil (1.08 g, 94%. "H- NV\R (DVSO-d,) 8 7.04 (m 3 H)
7.03 (wody3msy 15 6.93 (d, | H j =2 Hz), 6.68 (d, 2
(s, 2 H), 4.13 (q, 2 H LT = 7 Hz)s 3.08 (s, 3 H), ?T(PS“‘QZ#‘}‘Z
Hz), 2.47 (t, 2 H J ~ 8 Hz), 1.80 (quint, ~ H, LT , 1. 47 (s 6
H , 1. 14 (t, 3 H J 7 H) ; "C NWR (DVBO- d)51740 1541 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, 14.45; IR (CHC13)
2941, 1729, 1509, 1238, 1143 |; Anal. Calcd. for C17H. ,NO : C 69.65;
H 7.58; N, 9.03. Found: C, $9.85; H 7.47; N, 6.88. 10 May 2005 WO

i KN OcfI",H 0 =-J, | 2- (4-(3- [1-
(3, 4- Di et hyl phenyl et byl ) -S-O‘Ohyﬁ; d|hydro | H

[1,2,4]triazol-3-y3-]-propyl nmet hyl propionic acid 5
2-(4-{3-fl-(3, 4- D net hyl phenykaet> - xo 4, 5-di hydro-IH
[1,2,4)triazol -3-yll-propyl)-pgaenoxy)-2-net hyl propionic acid ethyl ester
(916 ng, 1.97 mol) was disso6lved in ethanol (10 nL) and 2N NaOH (3.0 ni,
6.0 nmmol ) was added in one portion. The solution was stirred at. room
tenperature for one hour, 10 then concentrated to a hazy colorless oil.
Th|s o) artltloned between IN HC 1 (10 nL) and. ethyl acetate (10

. rayRFPoREL nén(Peéxtracted with ethyl acetate (10 ni)

SOAI id Sdhﬁeﬁhjﬁlﬁlﬂéﬁjﬂlzﬁéﬂlﬁl Mh$asQk8htON OParboxylic acid, 1,1~
5 dimethylethyl ester {3,4-Dimethylphenylmethyl)hydrazine
carboxylic acid, 1,l-dimethylethyl ester (2.51 g, 10.0 mmol)

was dissolved in isopropanol (25 mi). Methyl isocyanate

(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,
$20°C) & 159.0, 155.0, 136.3, 135.7, 135.3, 130.3, 129.9,
126.6, 80.1, 50.8, 28.7,.27.7, 20.1, 19.7: IR {CHC1l4) 3466,
‘1681, 1528, 1247, 1155 cm™. . A portion was recrystallized
_ for elemental analysis: 2anal. Calcd. for CmHg$&O3: C,
20 62.52.; H, 8.20; N, 13.67. Found: €, 62.87; H, 8.15; N,

' 13.59. '




stirring. The slurry was cooled to O C, filtered and dried 15 -in vacuo at

5Q OC overnight to~ af ford the title conpound as a whitel&bMay@00595 ny,
80% : np 145.8 - 149.6 'C, IHNWVR (DVMSO-d6) 5 12.98 (s, IFD 7 05 (dd, 3

H J =865 30H), 7.00(s | H, A 693(d | HJ=7.5H), 6 7

3 (d, WO g 5 p), 4.73 (s, 2 H), 2.52 (t, 2 H, IPERUSOISNE) "2 47 (t,
202 H LT =7.5H) , 2.14 (s, 6°%) , 1.80 (quint, 2 H, J = 7.5 Hz), 1.46
(s, 6 H; -13C NVR (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 (CHCL3) 2936, 2490, 1730, 1658,

0 TR Ao Al e A0 i s
PCTI U%mlmt@(aﬁpl e 132 0 ZNMN&@’lﬁmanocarbonyl) ~(3,4-

4-t SIMALARIHIRGAY. I d | et hyl t T
g soIE?%%%ﬁg?&ﬁﬁ%ﬁﬂyl cé?ﬁgzatezg%%y 5;§§9ng§hlh I#§£§{hslh%c%t:fe6215o

M) wasmsdded stior 18sserr rih§4- - bf@dhenral depde g8sgolived 6121 g, 37.9

~ rnBDl )ai Briiomd dizatd on 26Ccut.y ed ambttﬂwaerseﬂtﬂdm&g abmary(was gLjrred at

rt for xanes was adde .and t urr s cooled to O

"6 T Pl SL N8R At Hin 0B B S AR v Bl tERs A ed wi i

col d w@;aameasi(gom)ti,r at rt for 4 h. An addltlonal charge of
methanesw_.llfonic acid (132 puL, 2.0 mmel} was adied and the

solution stirred at rt for 12 h. The resulting slurry was
10 cooled teo 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),
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); Bc NMR (DMSO-dg) & 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 (CHCly) 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

' 8]
JCJ)\/\/Q/ O%\OE‘I
hLN_ ,
H .
25
._1- [4-[4- (1-Ethoxycarbonyl-1-methylethoxy)phenyl]lbutyryl]-2-

(3, 4-dimethylphenyl-methyl) ~4-methylsemicarbazide 4-[4-(1-
Ethoxycarbonyl- 1-—methy1 -ethoxy) -phenyl] butyric acid (1.46

30 g, 4.96 mmol) was dlssolved in ethyl acetate (10 mi).




15' then dried-in vacuo at 40 'Cto afford the title Corrpound as a solid
(9.27 g, 88.3% : np 173.7 - 175.7 OC (dec. ) ; 1H NM (DI\/BDVIdE;z))OB 10. 85
(s, 1 H,' 796(s I H), 7.63 (s, 1- H, . 50(d 2 H J 3 Hz), 740

(d, 2 1.45 (s, 9 H, 1.25 (s, 9 H; .13CN 6)
152 7, H"4§2‘§8 132. 6, 20 127.0, 12 80.0, 39.7, 35.2, @iém%g | R ( KBr

mul |) 3361, 3010, 2968, 1514, 1500 cm1l; A portion was recrystallized
(ethyl acetate) for analysis. Anal. Calcd.. for Cl6H24N202: 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 02j 38ir,3 PCTIUSO /42928 301 (4-t-Buty3-benzy3-)hydrazi necarboxylic

aci d, hodridiinetchyloetigl (2sieri( -t Byt yipBenYldas added to this
met hyI en I}/draz ecarboxijic acid, 51, 1 -dinethyl ethyl ester (7.05 g,
25. 5 MEALREARE SHEPITRS (3 01hS REPSSEFEr Ofed | FRTLRVETD AEpUARA Of

h%dr Ogmmﬁmlﬁﬂfmagumtehrt(ﬁmrﬁ Quhyr .0 Be wholyy \Aaambtnealbhl foa?redSO o
t roug t qill9¥e t.he cata St an on rat .l n V O at

to aff%rc&%fﬁgllﬁxt 16 conpg&r% adC8 dFEar Sglﬁ ﬁgg& %g‘ J’f’ﬁ NM

( DMBO- #ias gea0)addad 3drgpwise 1td) a $USEe(xmoQ of) Nwmezﬂ:&y@.s,l-—](BH)fi,— 3.8-0

| 326 é Id)lin8€1:9 fﬁﬁngﬁrr@thy@l)%gdﬁ21%e H}ar é%gh%ggi&% !E%%:S\é:g 138 6?
2869, 1759 i 4 Rﬁalm@dl cgpd f@wreﬂeﬂzel\@oém ail 691339 mmglhl An,

10. 06 awyrldadetaﬁ:& 835 Mr)9.a21;0 NC.9. 88+te® stirring at 0 °C for 6

h, the solution was warmed to rt and washed with 1N HC1 (2 x

10 20 mL), 5% aqg. 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=8 Hz ), 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); ¥C NMR (DMSO-dg) & 174.0,

20. 172.0, 158.7, 153.8, 136.4, 136.0, 135.9, 135.4, 130.2,

129.8, 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 (CHCl3) 3009, 1669,

1509, 1142 cm™; Exact Mass Calcd. for CpHyeN;Os: 484.2811.
_Found: 484.2822. " ‘

25



O YN'N~fIl O ~ N
2-(thhy|aninocarbonyl)-2-(4-t-buty|phenylnethyl)hydrazinﬁlwg22§@§boxylic
acid, 1,1-dinethylethyl ester (4-t-Butylbenzyl) hydrazi necarbo ic acid,
1,1-dinmethylethyl ester (2.54 g, 9.12 mmol) was dissolved in isopropanol

(25 nﬂ?Q"N%%ﬁyl i socyanate (0.83 g, 14.11 nmol) was.aBdEUSeI268e porti on

via syringe and the solution was?2®llowed to stir at:rt for | h. 25 The

solution was concentrated to afford the title compound 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 NWR (DVMSO-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/ 38558 | USO /42928 302 o==( N NHB3 O NH-S-0 0J 2
Hz), 1.31 (s, 9 H, 1 (s, -9 H); "CNWR (DNSO-dG  600C) 8 159.1, 155.0,
149.9, 135.5, 128.9, ™5I5, 80.1, 50.9, 34.8, 31.9, 28.7, 27.7; IR (CHC13)

- 3005, 2968, 2938, 1666 1. A portion of tjhis material was recrystallized

5 (toluene) for analysis. | . Cal ¢e S GHIN303: C, 64.45; H 8.71

N, 12.53. Found: C, 63.@&<N 12\44. :

X- Met hyl -1 - (4-t - but yl phenyNmetHyM-fAyarazi ne car boxanmi de 10

3net hanesul fonat e 3-(N@thy(a-ninocarbonyl)-2-(4-t-
but yl phenyl net hyl ) hydr azi ne carboxylic acid, 1,1-

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-4,) § 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. Calcd. for C,HNO,: C,
69.65; H, 7.58; N, 9.03. Found: C, 69.25; H, 7.47; N, B.88.

1




d-ine

thylethyi ester (2.56 g, 7.90 nmmol) was dissolved in dichloronethane‘

(25 nmL). Methanesulfonic acid (641 gL, 9.88 mml) was adﬂﬁg e portion
ulting s

and t
cool e
The s
white
s, 3
Hz) ,

he solution was stirred 15 at rt overnight. The res urry was
dto O *C, filtered, and the solids rinsed with cold dichl oronet hane.
o @dmsyere dried in vacuo at 40 'C to afford the picridsers26gpound as a
solid (2.10 g, ~0.1%: np*%98 - 97.4 Oc; '"HNWR (DVsO-d,) 8 9.7 (br
H, 7.5 (br s, 1H, 20 7.39 (d, 2 H J=3Hz), 7.20 (d, 2 H J =3
4.65 (s, 2 H), 2.67 (s, 3 H, 2.35 (s, 3 H, 1.26 (s, 9 H; 13 C NWR

(DVMSO-d6) 5 158.2, 151.1, 132.7, 128.41 126.1, 52.6, 40.4, 34.9, 31.8,

27. 7,

Cal cd.

02/ 38
1-[ 4-
(4-1t-
Et hox

was di

nmol )

anmount of N, N-di net hy

chl or

IR (KBr nmull) 2967, 1690, 1550, 1188, 1076 «crii-2; Exact Mass.
for C13H22N30: 236.1763. Found: 25 236.1758. 10 May 2005 WO
MB PCT/USO /4298 f303 0 0 O~Et N -N NH H
[4-(Il-Ethoxycarb -1 -net hyl et hoxy) phenyl ] butyrylj-2-
but yl phenyl - 4- met hyl se=i carbazide 4-[4-(] 5
ycar bonyl - | - net hyl'- et hoxy) - phenyl | but ic acid (0.89 9, 3.02 mmol)
i ssolved in ethyl -aggtate (10 ch chloride (316 ILL, 3.62
was added to thiq?:goh tlon diﬂ’] in e presence of a catalytlc
| T or'ne L, 0.24 mmol). Conpletion of 10 acid
i de formation was verlfled by HPLC. The sol ution

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.



was then concentrated to renove excess oxalyl chloride and then
- redissolved in ethyl acetate (7 mL). This solution was t{iela96esl dropw se
to a suspension of AT-Methyl-1-(4-t .butyl phenyl methyl) hydrazine -

car boxam de net hanesul fonate 15 (1.02 g, 3.07 mmol) and pyridine (256 jil,
6. 14 MRPY¥3EH ethyl acetate (10 nL) at 0 *C. After stRCWUHY/H@9280 'C for 3
h; an additional charge of pyridi 8 (256 tLL, 6.14 mml) was added and the
solution was stirred at OC for 1 h. The solution was warnmed to rt and
washed with IN HCL (2 x 10 nmL.) ~20 and then with 5% ag. NaHCO3 (2 x 10 ml).
The organic layer was dried (NgS04), filtered and concentrated to an
orange oil. Colum chromatography (Si 02, ethyl acetate) afforded the
title compound as a clear oil (1.06 g, 68%: 1H NVR . (DMVMSO d6, 600C) 5
9.50 (s,, | H, 7.29 (d, 2 H ZFxamplezi3225 7.16 (d, 2 H 'J 8 Hz), 7.01 (d,
2 H J 8 Hz), 6.71 (d, 2 10 May 2005 WO 02/385,53 PCTIUSQO /42928 304 H, J
8 Hz), 6.27 (br s, I H, 4.52 (br s, 2 H, 415 (g, J 7 Hz) , 2. 5 8 (d,
3H J=4H), 2. 44(t, 2H J=7H 207 (t, 2 H J=7THz ), 1.72
(quint, 2H, J= 7Hz), 1.48 13
3 H J=7Hz) 5 (DVMSO d6)

74.0, 172.0, 158.7, 153.8, 149.9, 135.9,
129.7, 128.7, 125.6, 119.5, 61.6, 50.8, 34.8, ‘34.4, 33.4, 31.8,
27.7, 27.1, 25.7, 14.6.; IR ( ) 3009, 2966, 1671, 1509, 1211 cnv;
Anal . Calcd. for C2.9H41. N305: C, 68Cp8; H 8.08; N 8.21. Found: C,
67.70; H, 7.86; N, 8-'11. A 3y
o N O

5

(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. ' ' '

MR (s, 6 H , | - 25(s, 9H , (1- 17 (t,]

25




0O O_ NNE NI1O
di hydro-1H[1,2,4]triazol -3-yl|-propyl)-phenoxy) - 2- nethyl1op@9gmgg|c aC|d
ethyl ester 1-[4-[4-(I-Eth6xycarbonyl-I 15
met hyl henyl | butyryl]-2-(4-t-butyl phenyl net hyl)-4-

netﬁgbqgé¥%§rbazide (0.93 g, 1.82 mml) was dissolveECT%BO%Pﬂyﬁ acet at e
(10 m.). Canphorsul fonic acid (0. g, 1.98 mol) 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 aq. NaHCO3 (2 x 8 nL), IN HC (2
8 nmL)- and sat'd ag. NaCl (8 nL). The organi c phase was dried (MS04),
iltered and concentrated to afford the title conpound as clear, colorless
il (0O .84 g, 93.6%: 1HNW (DVWSO-d6) 8 7-30 (d, 2 H J =8 Hz), 7.15 (d,
H J =825 :Hz), 7.05 (d, 2 H J=8Hz), 6.68 (d, 2 H J 8 Hz), 4.77
.2 H} t4Bi8ylfen2yH) hydraZihiEZzgarBoPlie, adidt) , 12153imkthelethyd 8 Hz),

AT (L f bordadQ May WO 02/ 38553
bt U 74’2"1328(ésgé@y@%ﬁq%&}%y%&néﬁy%a?m %ﬁ’omll]ﬁl gel 183 H LT 7
135Hz) 1 Gl nNERne DvBOtiay 1 8 eET4r0, (15A519,1535 8 1HO14, a¥. 5, % 186/6, 135.0,
129. 8, §-2618) Jeg.%egslﬁ;:%léd A %’HE61(7§) r% 3ina %@@roéén&te&lag 587 7,

27.6, 25
ps:Lg at: rt for 3 hr he slurry was then filtered through

I\)QI\JO"“X

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 (CHC1l;) 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 g, 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,

2- (4 (3 [I-(4 t- Butylphenylnethyl) 4- nethyl B- Oxo- 4, 5-



5 2967, 1695, 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 8day26650 'N
-.1-0H OX 0=~Y, Z%I
2-(4-(3-[1-(4-t:-Butyl benzyl) - 4-net hyl - 5- oxo-4, 5-di hyd. ro-1In-
1112, @jd e2/38830l - 3-yi ] - propyl ) - phenoxy) - 2- et hyl - pr opi GG RUSEGRYS
2-(4-{3-[1-(4-t-Butyl benzyl) - 4- nezoayl - 5- oxo- 4, 5-
di hydro-1H[1,2,4]triazol-3-yll-propyl)-phenoxy)-2-nethyl 15 propionic acid
ethyl ester (0.69 g, 1.39 | ) wasdi ssolved in ethanol (4 ni), I N NaCH
(4.75 nL) was added in on portion and the solution was stirred at anbi ent
tenperature overnight. The ution was concentrated to a hazy, colorless
"oil. This oil was partition tween IN MCL (5 20 m.) and ethyl acetate (5j
m.) The aqueous | ayer was th reextracted with ethyl acetate (5 nmL) and
t he organic’ Iayers conbi ned, dyied (MyS04), filtered and concentrated in
vacuo at 50 "Cto afford the tNIIﬁ corrpound as a clear oil (0.56 g, 86 %
- 1H NWVR (DVSO-d6) 8 12.9 ( 7.31 (d, 2 H 259 =6 Hz), 7.14 (d,
2 H j =8 Hz), 7.05 (d, 2 Hufum ﬁzp, 6.73 (d, 2 H J 2 Hz) 4.77 (s, 2
H , 3.09 (s, 3 H , 2.53 10 May 20050 WD 02/ 38553 PCT/ USQ /42928 306 (t,
g H, 4]8=|'%)H2€1 43 (Bt.b (?sH ﬁ?{ Ha) 2k 8ds (agi gy ; 23c Haed TpMisbzésl- 4 6 (s, |
H ’6OJ°C) 62 3. 1 155 o 14§D§VS 1d39 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. ) |



119.2, 79.0, 48.3, 34.9, 34.1, 32.8, 27.7, 5 27.6, 25.7, @a.aé;zogg (CHC13)
2966, 1695, 150'9, 1235 cin-'; Anal. Calcd. for CZ?H35N31)4: : . 65; H,
7. 5,8 N 9. 02. Found: C 69.30; H 7.30; N, 8.96. Exanple 133 10

2- Met hwbodisgsds (2- [ 5- oxo- 4-propyl -1 - (4-trifluoronethyl - pphgRyd 42928

-4,5-di hydro-1H (1, 2,41 triazol s@gylj -ethyl) -phenox-Y) - proplonic acid
FFN FN'-, \" I-- 10 N O 015 Step A: Preparation of

3- (4- Met hoxy- phenyl ) - H propyl - propionamide 0 14 QJO- 20 To a solution of
3- (4- met hoxyphenyl )propionic acid (8.0 g, 44.4 mol), propylam ne

hydrochl oride (4.24 g, 44.4 mol), 4-di methyl am nopyridine (0.65 g, 5.33
neEnol) and (6.9 nm., 48.96 nmmol) in nethylene chloride (70 nlL) was added
1-[ (3-di met hyl am no) yl'1 -3 25 et hyl carbodii m de hydrochl oride (10.21 g,

53.28 r:rnol). The 2005 WO 02/ 38553 PCTI USQ /42928 307
: 0
N
N
Tt
7

1-{4-[4-(1-Ethoxycarbonyl-l-methylethoxy)phenyllbutyryl]-2-
(4-t-butylphenyl-methyl) -4-methylsem:_icarbaz ide 4-[4-{1-

5 Ethoxycarbonyl—1—-methyl-ethoxy)—pher;yl] butyric acid (0.89
g, 3.702 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

10 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)hydrazine _ carboxamide meth_anesulfoﬁate

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

o rs_olutjion was warmed to rt and washed with 1IN HC1 (2 x 10 ml)
.20 and then with 5% aqg. NaHCO; (2 x 10 mL). The orga:aic\ layer
: was dried (MQSO4),, filtered ahd_ concentrated to an orange
 oil. Column chromatography (8i0;, ethyl acetate) rafforded

) the;'title compound as a clear oil (1.06 .g, 68%) : H NMR

- (DMSO-ds, 60°C) & 9750 (s, 1 H), 7.29 (4, 2 H, J = 8 Hz),
25 7.16 (4, 2 H, J=8Hz), 7.01 (&, 2 H, J =8 Hz), 6.71 (d, 2



reaction m xture was stirred overnight at anmbient tenperature followed by
dilution with nmethylene chloride. The mxture was washediofthy 200
hydrochl ori ¢ acid, 2N sodium hydroxide, water, brine and dried.

Evapomad vomsef the 5 solvent yielded the pure product e 301/8i9285. 4% :
"HNVR (400 Yfflz, CDC13) 8 7.76 @Gbys, 1 H , 7. 10 (d, 2 H J =8. 8 Hz
= b.

2

| )
6.:79(d, 2H J=8 0Hz) , 3. 68 (s, 3H , 2. 95(q, 2 H J 6
Hz) . 271 (t, 2 H J=7.6 H) , 2.28 (t, 2H J 7.2 - Hz) , 1. 34 (m H)
, 0. 77 (t, 3 H J=7.2 H) ; ESM5 nlz 10 (relativeiintensity) 222.2 (M +

H+, 100) Ste - Pre ti.on of 3-(4-Mthoxyphenyl)-N propyl- propionimdic
aci d th)il_ Bofm 180T TR ol tj"le)nwgff’g (B2 % IR s (a. v
3- (4- methaxgy- phenyd ) (& psogy! gPeopd onam de. 14 3(0, 9 3. 37 =Mk n et hyl ene

chloride (15 nL) was added 20 trimethyloxoni umtetrafluoroborate (2.0 g,
13. 572m¥d| ){tand Hhelreadt Hen)ni @tt% Griined dvBrnight 7aHzanbilods

t enperat ure. .. \HPL d, TLC ysi,s Lndicat he _pre _Ofs.S I ng
materi(%l'. E(i\a/bhpe’ tIEI %gt H)ﬂ'O)?gnl m (ge';lrgaf(l%uQ(ra%b ’ratye"(aeg'g"?)g') s%eq and-
the rqastsondP5sNMruube was @, ovesl 10 s831rafoned. B, hiardoquanehed with
cold saturated agueous potassium carbonate solution. The m xture was
ext r aé¢éd 7et h{25 atet akl® - Sthe 780@bi n€Y- & gdifl B exBrabts 3dwete BasHed with

wat er p1bki ne, [ and apor at,ed- to 0 02/[385"
PCT/ UggTFJ,Z ggd]r'Bg% d?yngéégf oalégﬂ(‘%o'r’d ﬁe%%ﬁ(r%%p?%%g%)t %ggg'g}isg&%%:
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 =



HNVR (400 MHz, CDC13) a 7. 10 (d, 2 H , 6.80 (d, 2 H J =S 4 H) ,
~3.78 (s, 3H , 3.61 (s, 3H , 3.08 (t, 2 H J 7.6 H) ,10RayQofsn 2 H ,
2.48 (m 2 H , 1. 45 (m 2 H , 0. 8 (t, 3 H J5 7.6 H) ; ESMS niz
(relative intensity) 236.1 '(M+ H, 100). Step C. Preparation of NF F
F 0 1@olnsesssol ution of 3-(4-Metho: ~yphenyl) - N-propyl Pprapoosied dic acid
nmet hyl ester (3.0 g, 12.77 mmol) ixsnethyl ene chloride (10 nL) was added
4-trifluoronethyl phenyl hydrazine (2.25 g, 12.77 mmol) in nethyl ene
chloride (10 nL) and the reaction mxture is stirred overnight at 45*C.
HPLC and TLC analysis reveal ed the presence of considerable starting

mat eri al 1,)The reacilongmigst ure yas (Lef ol yxed pyvef night swif h %oz 7
appr eci abl e "change. e reaction solvéenf was evdporat éd and 20 repl aced
wi th 1H2} di ¢id amart kaMsoCaQ) nB) 174The nesctli,or 53 &t uLBowas suir.aed at 840C

over 7 r. The _readtiqon m xture was quenched with water, extracted.with
et hyl iégt gt elsSTﬁe l@@n@i'né@%r%arf'r%s gi(t rht? s° we%%'gvas Rédowi £] -wat er ,
briné, 34dpi edsand gvaporated toyfryness 40 ag fordgt e cripdeqf@dyct 25

(5.3 gé which was carried on to the next step Wthout further
pubi fi €867 eon: 1ESEB nll5Q%.el at4 V2. i nL2Agi t g 378. &M 5031cdo MEpr2005

CysH3isN30s: C, 70.56.; H, 7.96; N, B.51. Found: C, 70.28; H,
7.85; N, 8.43.

- 10
2-{(4-{3-[1-(4-t-Butylbenzyl)-4-methyl-5-oxc-4,5-dihydro-1H~
[I,2,4]triazol~3—y1]-pfopyl}-phenoxy)-2—methy1~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-
15 propionic acid ethyl ester (0.69 g, 1.39 mmol) was dissolved
in. ethanol (4 mL), 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 o0il. This o0il was partitioned between 1IN HC1 (5
. 20  'IpL) and ethyl acetate (5 mL}. The agueous layer was then
reextracted with ethyl acetate (5 mL) and the organic ‘layers
, combined, dried (MgS0y), filtered and coricentrate& in wvacuo
at 50 °C to-afford tﬁe title compound as a clear oil (0.56
g, 86 %): H NMR (DMSO-d¢) & 12.9 (br s, 1 H), 7.31 (4, 2 H,
25 J=68Hz), 7.14 (4, 2 H, J =8 Hz), 7.05 (d, 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



WD 02138, 53 309 PCTI USQ /42928 Step D Preparatlon of
- 5-[2-(4- Met hox-yphenyl ) et hyl ] - 4- 10 Mav 2005
propyl -2-(4-trifluoronethyl phenyl)-2, 4- dlhydro- [1,2,4]triazo -3-one FF F
NN O 5 To a solution of the crude hydrazine i i fromstep
C (5. SWSJ)(’Q;}’?\1 gtnhydr ous THF (25 ml);,was added carbonyl (?(ier 92’?23 (2.5-q,
15.38 mmmol ) and the reaction nlxture is stirred overnight at anbi ent
tenperature. The 10 sol vent was evaporated and the residue was purified by
flash chromatography on silica gel (gradient of ethyl acetate in hexanes)
y|eId|n the title conpound (1.52 2 I HNIVR 8400 MHz, CDC13) 8 8.18 (d, 2
H J 8'® He)H 7765 @d Z)H, 2J459o(tHz) . 18 fd Bzp, J.817.@nHa)t, 7283 (d, 2

H, 8. Hz = ( ( 819 (t.y2 H J
8.0 quf 4 82451{23 (26, Y50 e b 22 ofg6 (9 Hig p C%ﬁ“&rﬁ? \%‘F’el ati ve.
i nt ensd ty)5 4086. 25{1ML¢ W 540Q). &tsapsE ﬁnep@raiwnzOf 135.0, 129.7,

5-[ 2- (4 Fwdroxyphenyl)ethyll-4-

propyl 128 (Q. tﬁﬁﬁlébroh%@h?tpﬁ@hyl) 28 43di BdrD- L, 1”4]31Lazok¥B‘Dne 10 May

2085 M0 92/ 38,553 FiCT{ USQ/ 429298,y 2966, 1695, 1509, 1235 cm™
Anal. Caled. for CH35N;04: 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)-
proplonlc 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¢ny1)bropionic acid (8.@ .
44.4 mmol), propylamine hydrochloride (4.24 g, 44.4 mmol),
4—dimethylaminopyridine (0.65 g, 5.33 mmol) and
';triethylamine'(6 9 mL, 48.96 mmol) in methylene éhloride (70

- mL) was added 1-{(3- dlmethylamlno}propyl] 3—
-~ 25 ethylcarbodiimide hydrochloride (10. 21 g, 53.28 mmol) The



310 F F-N /_O NQO To a solution of 5- [2- (4-Methoxyphenyl) ethyl]
- -4-propyl-2- (4- trif luoronethylphenyl). -2, 4-dihydro- {oitay20051 -
tr-iazol-3 -one (1.52 g, 3.75 nmol) in nethylene chloride (36 nL) at -780C
5 was agdded boron tribromde (0-75 nL) :and allowed to_warmto _anbient
t enper ¥PUPE%3Atter 2 h, the react Lgn was quenched wi t RAUEPY428Hg extracted
with ethyl acetate. The conbined “organic | ayers were washed with water,
brine, dried and evaporated to dryness to yield the product (1.35 g, _
92.5% . 10 HNWR (400' Mz, CDC13) 6 8.13 (d, 2 H J = 8.8 Hz), 7.81 (d, 2H
J=88H), 709 (d 2H J=8"4H), 6.66(m 2H , 3. 56 (t, 2 H
, 2. 8T9aFmLon Myxture wag ghirpedovepnighy @maBbignt ESMS mlz (rel ative

i ntensiLyhs 1 0 - H%100 Step F
o eon Seperafase, M tpHAD) a1 Folbn Ll th o100 dRSEeRT
(4-tri fheomdmenlyl wabengkhed, bi dh hydrioydto Al Bri¢t £&2d 0l 218- sodium

Lo o BRSe b P pPbRthS Ah el Y! SBLSoroelY S0 0 0 30953
5 solvent yielded the pure product {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 (4, 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‘methylene chloride {15 mL) was added

20 trimethyloxonium tetrafluoroborate (2.0 g, 13.57 mmol) and
" the reactiohrmixture stirred overnmight at ambient '

. ;emperature. 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




"FN-N 00 To a mxture of 5- [ 2- (4-Hydroxyphenyl) ethyl] -4-propyl-

(4- trif luoronethyl phenyl) -2, 4-dihydro- [ 1, 2, 41 trlﬁy_g!a 3gag®Ne (0 10j

g, 0.26 mml) and cesium carbonate (0.16 g,

(2.5 g,

The rea t
2- br onoi sobutyrate

nN“m xture was heated 750C overni ght.

0. 49 nunol) 51in anhydrous DIVF

t

dded et hyl 2-bronoi sobutyrate 81.1 42 mol ) . ¢
e S Je L ot TPyt 42 o)

(30.3 DL) was added and the m xture was stlrred at

1100C overni ght and anbi ent tenperature over t he weekend. The 10 reaction .
m xture was quenched with water and extracted with ethyl acetate.
conmbi ned organic extracts were washed w th 5% aqueous |i th| um chl ori de :
sol ut i dryness erq dfifiavs] thdr vtk eamr @hapor 63 €. 9 CHft okl bt r'&MEhr onat ogr aphy |

70, 795000 " (Hhalrs, T By o o opoa By 2 e (m Eot FE) Y 730 (m |

(gr adi
2 H),

Si'gtg (m 2, 346213((sm 32I-ﬂ),, 33@ (ETJ 2uHa 3. P% ()2 H,

m
mtens?tw é%zif()mﬂ 4|ﬂ+(f%oc% H) 2@ éc%p{r& 2 H), 0.86 (t, 3 H, J

2- Wet hyl 7 25 (g 2-Aoud %ﬁ! e (e 2
trifluoronet hy)l pheny?‘?fz (%reg_ ajr 0-1 eTSltZy}43t3r6| azoﬁ 3- yIF] :
et hyl 13@hkenoxy) - propi onic acid 10 May 2005 WO 02/ 38553 PCT/ USQ 142928 312

Step C: Preparation of

10

'To a solution of 3—(4—Methokyphenyl)—N—propyl—propionimidic

15

acid methyl ester (3.0 g, 12.77 mmolf in methylene chloride
(10 mL) was added 4-trifluoromethylphenylhydrazine (2.25 g,
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.

.20

95 -

The reaction mixture was refluxed overnight with no
appreciable change. The reaction solvent was evaporated and
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

(5.3 g) which was carried on to the next step without

, further purlfzcatlon ESMS m/z (relative 1nten31ty) 378 0 (M
- HY, 50). : . ;

The

283(ml

H), 6 (m 6 H: ESM5 nlz (relative ‘



FIFYLrI-k ZNO IFN-~NIN O

2- Met hyl -2-(4-f2-[S-oxo-4-propyl -1 -(4-trifluoronetbyl - 10-May 2005

phenyl ) -4, 5-di hydro-1B-[1, 2,4)triazol -3-yl]-ethyl)-phenoxy)- propionic acid
ethyl ester (94 ng, 0.19 nmmal) and a 2N 5 solution of sodium hydroxide (2.3
nL) i nWQ#MB (5 nl) was heated to SOOC for 35 min. THE/ESHIKRIE Was
evaporated, water added and the s¥Pution nade acidic with concentrated
hydrochloric acid (pH 0-1), extracted with ether. The conbined organic
extracts were washed with water, brine, 10 dried and evaporated to dryness
to afford the pure conpound (82ng, 92.3%: 1 HNVR (400 1AHz, CDCl13) 8 8-06

(d, .2ddep) Dz ®r@paldakiof 2F 6d.[22 (4-mb Ry H&Nh1)% L,2 H 6.4 Hz),
6.83 (d 2.1 J o8t 3ant™ H?J:'r4r¥f§§%g%¢ 2 H J =

7.3 HzPropyig2ed-trif lupregetiy lphdnyll 52 4-slitgddg- 15 0.87 (t, 3'H, J =
7.8 Hz)p BS ehative intensity) 476.1 (M- H, 50). -The follow ng
conpou%&ééﬁgggg%égg&ié ?Eﬁ%tantial.ly,sinilar nmet hod: 20 Exanple 134
(4-{2-[5-Oxo-4-propyl -I-(4-trifluoronethyl-phenyl)-4,5-
di hydro-1H[112,4]triazol -3-yll-ethyll-phenoxy)-acetic acid IFF ~\NNO
IFINl 1.\ -AO F

F

F

NN
| >=:o
N
0
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; QE, 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—z—(4-trifluoromethylphenyl)-2,4-dihydro~

[1,2,4]triazol-3-one



2
%
_%

H J =283 Hz) 7-60 (d, 25 2 H J =

0 I ) 8 8.0 (d, 2

8.3 Hz), 7.12 (d, 2 H J 8.8 Hz), 6.82 (d, 2 H, .8 Hz), 104M§g2§5 H)
3.48 (t, 2 H 17.4 H), 3.03 (d, 2 10 May 2005 VE)02/38553 CTI USQl / 42928
313 H J =7. 4 H) 2. 80 (t, 2H J74H) 1l 60(m 2H 0. 88 (t, 3 H,
J = 7.80psss3 ESMS mlz (relative intensity) 450.2 (M pCciWNis®/43928. Exanpl e
135 5 2-Methyl -2- (4-12- [5-oxo0-43propyl-1- (4-trif |uoronethyl -

pbenyl ) -4, 5- d|hydro-lF+[1,2,4]triazo|-3-y|I-propyl)- phenoxy) - pr opi oni ¢
acid 0 0 F F 10 'HNWR (400 MHz, CDC13) 8 8.12 (d, 2 H J .8.8 Hz) 7.80 (d,
2 H J=8281H), 7.12 (d, 2 H J =8.31 H), 6.74 (d, 2 H 8.8 Hz), 3.56

(m 2 H, 2264 (m 4H, 1.96 (m 2H, 1L.60g(m 2H , 1- 45 (s, 6 H ,
0.85 (t, 3 H J=7.33.Hz); ESM5 nlz 492.15 \M4H") . 15 Exanple 136

(4-(2-[S-Oxo0-4-propyl -1-(4-trifluo.romethyl -phe ¥I) 4, 5- )
di hydro-1H1[1,2,4]triazol-3-yll-propyll-ph y) - acetlc acid O F~_ ~7\\ O

I>:o

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




__I\)I\)

uor orret hyl - phenyl ) - 4, 5-
) - phenoxy) -acetic acid 0 Fr~o 0 CI N NN F XO0- FF HNW

SO d6, 400 MHz): 2.48 2.52 (m 2H) , 2.75 - 2.79 (m 2H), 2.96 (m
3.85 (m 2H), 4.44 (s, 2H), 6.78 (d,
4H), 7.24 - 7.-28 (m 2H), 7.80 (d, J 8. 3%
Hz, 2H); M5 (ES, M Z):C27H23Fi N304: 529. 99
138 15 2-(4-12-[4-[2-(2-Fluoro-phenyl)-e

26 ' ( 0 0 MHz, CDC1 ) 8 8. 12 (d, 2. H,
J = 8 Hz), 7.14 (d, 2 H J = 8.31 Hz), 6.82 (d ' 10Hm3 8og3 Hz),
(s, 2 FD 3.56 (t, 2 H J=7.33 H), 2.64 (m , 56 (m 2 H,
(Wo 0?/3kBsg 0.85 (t, 3 H J 7.34 Hz);, ESM5 niz 464Pé4ng@¢¢95#) 25 10
00 MD 02/ 38553 314 PCT/ US0K}f2928 Exanple 137

-(4-[2-(2-Fl uoro-pheny

|)-ethyl]-5-axo-1-(4-
clihydro-1H[1,2,4]triazol-3-yll-

0 j =7.82 Hz, 2H), 7.06 - 7.14
, 2H), 8.10 (d, J = 8.32
#), 528.01(M+1)."' Exanple

- 5. - 0x0- | - (4-

To a mixture of 5-[2-(4-Hydroxyphenyl)ethyl)-4-propyl-2-(4-
trifluoromethylphenyl)—z,4-dihydro—[1,2,4]triazol—3—one
(0.10 g, 0.26 mmol)land cesium carbonate (0.16 g, 0.49 mmel)
in anhydrous DMF {2.5 mL) was added ethyl 2-bromoisobutyrate
{81.1 mg, 60.6 0L, 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

10

overnight and ambient temperature over the weekend. The

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

15

of ethyl acetate in hexanes) gave the pure compound {94 mg,
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 +

20

H*, 100).

Step G: 2-Methyl-2-(4-{2-[5-ox0-4-propyl-1-(4-

_ trlfluoromethyl-phenyl) -4,5-dihydro-1H- (1, 2 d]trlazol 3-y1}—

ethyl}-phenoxy)-proplonlc acid

J 8. 8Hz)',7.80(d,




trifluoronethyl - phenyl) 4, 5- cllhydro IFL[l 2, 4]tr|azol 3-yll- 1
- et hyl ) - phenoxy) - 2- nmet hyl - propionic acid 10 Nhy 2005 WO O 989 2085
PCT/USC1/42928 3550 0OFO ONNN FFFHNW (DNBC>d6 400 MHz) 1.54

(s 6@%} 62 (t LT 7.33 Hz, 2H), 2.87" (t, J = é? 3.05 (m
B8 5 oH) |, 6.82 (d, J.= 8.32 Hz, 2H) , 7.Pf5'”U507{42 8(m 4H),

7 33 737 (m 2H) ., 7.89 (d, J =8.32 Hz, 2H) , 8.18 (d, J = 8.31 Hz,

2H); M5 (ES, M Z): C29H27F4N304' 558. 05(N%+|), 556. 07(M-1). Exanple 139 10

(4-t3- [4- [2- (2-Fluoro-phenyl) -ethyl) -5-oxo-1- (4-

trifluoronethyl-phenyl)-4,5-dihydro-1H[1,2,4]triazol-3-yl]-

propyl J~ fhenoxy)-acetic acid 0" 0 -4 0 FNN O N-:

E N//h%hﬂﬂ\b_4<::i>—-o 1 7

N _ .

I~ %o
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



FF F HNW (DWOd., 400 MHz) : 51.76 1.80 (m 2H) , 2.23 (t, LT 7.82
Hz, 2H), 2.51 (t, J 7.34 Hz, 2H) , 2.97 (t, LT 6.85 10 Mayp REAYZ00¥0
021385' 53 PCT/USO /42928 316 Hz, 2H) , 3. 83 (t, J 6. 85 Hz, 2H) 4. 61 (s,
2H) , &o@I3sesh, J 8. 80 Hz, 2H) , 7. 07 - 7.13 (m 4H)pcwzjsmaggzs7 26 (m
2H) , 7 - 80 (d, J = 8.80 Hz, 2H) 3138.10 (d, J 8. 82 H-, 2H MS(ES,
M Z) : C28H25F4N304: 544.24 (M++1) , 542.21( M+- 1) 5 Exanpl e 140.
2-(4-{3-[4-[2-(2-F uoro-phenyl)-ethylj-5-oxo-l-'(4-
trifluoromethyl-phenyl)-4,5-dihydro- IH-[l 2,4]triazol-3-yl]-

| t NG 1IN N F
R HR"\BEQO%O%GZ'BE %dmlc\)/ﬁ%) %m*ﬁa‘jam I%OIP’&’ '78{:( ) pa4 (t T -~
7. B3 EZSEHE LR T (47 13 Tt B Y (12e1%ztﬁ5e(1nténsla,g6
3.83 (t, J,= 6 80 Kz, 2H)., 6.74 (d, | 8.32 Hz, 2H), 7.0 11 (n] 4FD
7.24 (#2028 (M7374¢ 480)

Example 135
5 2»Methy1-2—(4-{2—[5—ox0-4-propy1-l—(4-trif1uoromethy1—
‘phenyl)r4,S-dihydro—lﬁ-[1,2,4]triazol-B-yl]-propyl}—

rhenoxy) -propionic acid

O
SN~ , ,
A N
F | _ O O

10 'HNMR (400 MHz, CDCly) § 8.12 (d, 2 H, J = 8.8 Hz), 7.80 (4,
2 H J=28.81Hz), 7.12 (4, 2 H, T = 8.31 Hz), 6.74 {a, 2 H,
8.8 Hz), 3.56 (m, 2 H), 2.64 (m, 4 H), 1.96 (Iﬁ_, 2 H), 1.60
- {m, 2H), 1.45 (s, 6 H), 0.85 (t, 3 H, J = §.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, CDCl3) § 8.12 (d, 2 H, J = 8.8 Hz), 7.80 (d,
2 H, J=28.8Hz), 7.14 (4, 2 H, J = 8.31 Hz), 6.82 (d, 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 (£, 3 H, J =

' 7.34'Hz); ESMS m/z 464.14 (M + H').
25 ' ' ‘

'Tl'n



J =8.80 Hz, 2H), 8.10 (d, J = 8.32 Hzl 2H); M5 (ES, mlz): C30H29F4N304:
572. 20( M++l ), 570.30(Mt-1). Exanple 141 20 10-Mav 2005
2-m --tbyl -4-(2-ES-oxo0-4, -propyl-I1-(4-trifluoronet'hyl -phenyl) -
405-di hydro-1H-11, 2, 4] tri azol -3-yl | -ethyl)-phenoky)acetic acid 10 May 2005
WO 02/88%%38sBECTI USOI /42928 317 FF F NNO N ~ro OprSrepomty eparati on
of (2-10do-4-t2-[5-0x0-4-propyl-I| 3(4-
trifluoromethyl-phenyl)-4,5-di hydro-1H[1,2,4]triazol-3-yl]- 5 ethyl)
- phenoxy) -acetic acid ethyl ester FF F NN N 0, COJ9 01 A mxture
of (4-(2-[5-0x0-4-propyl-I-(4-trifluoronethyl- :
Example 137
(4-{2-[4-12-{2-Fluoro-phenyl)-ethyl]-5-oxo-1- (4~
triflucromethyl-phenyl)-4,5-dihydro-1H~-{1,2,4]triazol-3-yl]-
ethyl}-~phenoxy)-acetic acid

5

“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—F1uoro—phenyl)—ethylj-s—oxo-i—(4-
,.trifluoromethyl—phenyl)-4,5-dihydrow1?*[1,2,4]triazolf3—y1]—
: ethyl}—phenoxy)-2-methy1~propionic acid



10 phenyl)-4,5-di hydro-1H [1,2,41triazol-3-yl] -ethyl)- phenoxy)acetic

acid ethyl ester (180 ng, 0.38 mmol), iodine (105 ng, O.{PMayebds silver
sul fate (131 ng, 0.42 nmmol) and 10 May 2005 WO 02/38553 PCT/ US( 142928
318 et {Rapg@gemy e stirred at roomtenperature. After 3. Sphr AR Hozd od| ne (86
mg) and silver sulfate (106 ng) wekp added and stirred ?or anotﬁ .
The reaction m xture was quenched wth water and 5 extracted mnth ethyl
acetate. The conbi ned organic extracts were washed with water, brine, dried
and evaporated to dryness to afford the product (217 ng, 95% . 'HNVR (400
N+t, CDC13) 8 8.15 (d, 2 H J =8.4 Hz) , 7.73 (s, 1'H), 7.67 (d, 2 H J
8.4 Hz), 7.18 (m | H), 6.6 IH J =840 Hz), 10 4.66 (s, 2 H), 4.26
( 2 H J=7.6 H), 3.68 (t , T 7.3 HZ)%-3.05 (t, 2 H J =7.4 Hz)",
2.82 (t, 2H, J =7.3 Hz), E£E7{m 2H), 1.29\;i; 3 H J=7.6 H), 0.96 (t,
3 H i 7.6 Hz); ESM5S nllz (relathye inte 3 604.2 (M + H+, 100). 15 Step
B: .
tr
et

Preparation of 2-nethyl-4-(2-]
i f1 uoronet hyl -phenyl) -4, 5-dP
hyII-phenox-y)acetic acid ethyl

\, ,A4)tria: zoI-3-yI]-
F F FNNDO

1}_1 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



NO 20 O A mxture of 2-iodo-4-12-[5-0x0-4-propyl-I-(4-
trifluoromethyl-phenyl)-4,5-dihydro-1H(1,2,4]triazol - 3- yigdmagbhod )

- phenoxy) acetic acid (182 ng, 0.3 mmol), r~ethy|boron|c 10 Nhy 2005 WO
02/ 38553 PCT/ USQO /42928 319 acid (53.9 ng, 0.9 mml) and cesium fluoride
(136. Wog23%5D mmol ) in dioxane (3 nL) was degassed apdrAsol/ed2sm t h
nitrogen for three tines, then 316 _

[ 1, 1" bi s(di ephenyl phosphi no) ferrocene] di chl oropal l adium(l11), 5 conplex with
di chl oronet hane (1:1) (36 ng, 0.04 mvl) was added and the reaction

m xture was heated to 800C. After -4h, reaction mxture was filtered

throughz cetsif £ angh @vappratedgs Flll,éiS"Qf@WWPg(élphﬁ’HPn §i bicaggel,(gradi ent
of ethyl acetate in hexanes) yi el ded t he pure conpound (73 mg, 10 49. 39@

'HNNR=(4%08WZ An3)7 8. 16’7(1:13 fnH 4R) = B- W2 Hz)7-29. 68, (&2 H J = 8.8
L d, 0 4.62 (s, 2
H), 472g85%mﬁi2 %@,8'%95% éﬁ% |1_§|% ol 8@0‘5’9“2&5 I—#g) 8. 4 I(—;),

2.83 (BS. 20z )): CouBoch 0, : 342492(:5(14*31&0 54272(er21® 1.29 (t, 315 H J =
6.8 Hz), 0.95 (t, 3 H J =7.2 Hz); ESNS-mz (relative intensity) 492.2 (M
+ , 75). St ep C Preparation of 2-nethyl-4-f2-[5-o0xo0-4-propyl-I-(4-

trifluoromethyl-phenyl)-4,5-di kydepiHilsd 2, 4]tr|azol 3-yl]- 20
et hyl) - phenoxy?acetlc acid F
2-(4-{3-[4-[2-(2-Fluoro-phenyl)-ethyl]-5-oxo-1-{4-
trifluoromethyl-phenyl) 4 5-dihydro-1H- [1,2,4]triazol- 3-yl]-

propyl}-phenoxy) - 2—methy1—pr0plon1c acid

g fO )gfo
Ba

gAF
F

10

'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 {Zl[ﬁ ox6—4-propy1 1-(4-trifluoromethyl-phenyl) -

" 4, -dlhydro-lﬂ-tl 2,4]triazol~ 3-y1]-ethyl}—phenoxy)acetlc
acid- .




F FNN /,L-- 0O NOO O 10 May 2005 WD 02/38.~i 3 PCT/USO /42928 320 A
m xture of 2-nethyl-4- (2- 5-oxo0-4-propyl-I- (4- 10-May 2005
trifluoronethyl-phenyl)-4,5-dihydro-I1H[1,2,4]triazol-3-yl]- ethyl)
- phenoxy) acetic acid ethyl ester (70 ng, 0.14 mmol) and a 2N sol ution of
sodi umWg dresdhde (1.6 nL) in ethanol 5 (3.3 nL) was heaP€d/user/¥32€ f or 45
m n. The solvent was evaporated, ¥Wdter added and the solution nade acidic
with concentrated hydrochloric acid (pH 0-1), extracted with ether. The
conbi ned organic extracts were washed with water, brine, dried and
evaporated to dryness to afford the pure 10 com pound (60 ng, 96.4%: 'HNWR
(400 Mz, CDCL3) 5 8-09 (d, 2 H J =8.8 Hz), 7g60 (d, 2 H J = 8.8 Hz),
6.99 (s, I H, 6.94 (m 1 H, 6.60 (d, 1 H 8.4 g4 61 (s, 2 H, 3.48
(t, 2 H -3 =8. 0Hz) , 2.98 (t, 2 H J =B 4 H £ 2.76 (t, 2 H J =
7.2 Hz), 2.21 (s. 3 H, 1.62 (m 2 H), 0.88 (t H"15 J = 7.6 Hz); ESMS
mz (relative intensity) 464.2 (M+ Ho 40), A IN(M- H4, 100). The
foll owi ng conpounds were nmade in a substantia M'lar method:

1 o
AT

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



20 Exanple 142 2-Met hyl - 2- (2- et hyl - 4- { 2-[ 5- ox0- 4- propy!l - | - (4-
trifluoromethyl-phenyl)-4,5-dihydro-11i-[1,2,4]triazol - 3-4J May 2005
propyl ) - phenoxy) -propionic acid F ~~N 0O FOV FO0 25 HWA (400 VHz
c)d 5(m 2H, 7.80 (m 2 H, 6.99 (s, 1 H), 6~94 1H,

6. 62(330%%ﬁ? %3 56 (m 2H), 2.62 10 May 2005 WO 0213w#§§”ﬁﬁwv / 42928
321 (m 4 2.10 (s, 3 H 1.98 (mM®2 H, 1.60 (m 2 H, 1.45 (s, 6 H),
0.85 (m 3 H); ESMS mlz 506.3 (M. + H+) Exanple 143 2 - Met hyl -

(2-methyl-4- f 2 - [ 5 -oxo-4-propyl-I- (4.5 trif luoronethyl-phenyl) -4,
5-di hydro-1H 1, 2, 4 triazol-3 -yl ethyl)-phenoxy)-propionic acid O F O
F F 0 eWemiHNVR/¢ 40 0s VHz re@DEL3 i corB. i elyaBute . JABL8xHA). 5, hy. 8ébfal, 10 2
, J = mi1lH ,7 0(m1H,6 6 62(m 1H 3.58(m
H) , ?%1?%%46#6'9)2’“1 3H , 1 5 (m 2H , 1.46 (s, 6 H), 0.85
r2n 3dﬂ)lv&5|vﬁ.117§été92ll@6g Mg") HidrExampled 14da 481 2ralblely -Riothdsyi nyl - 4-

f 5-o0x0-4-propyl- 1-
0.5 h. The reaction mixture was quenched with water and

H
2
(
{
5  extracted with ethyl acetate. The combined organic extracts
were washed with water, brine, driéd and evaporated to
dryness to afford the product (217 mg, 95%). ‘HNMR (400 MHz,
cDCls) 8 8.15 (d, 2 H, J = 8.4 Hz), 7.73 (s, 1 H), 7.67 (d,
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—pr'opyl-l—(4~—
trifluoromethyl-phenyl)-4,5-dihydro-1H-[1,2,4]ltriazol-3-y1]-
ethyl}-phenoxy)acetic acid ethyl ester:
F
F
F
20
A" mixture = of 2-iodo-4-{2~[5-0x0o-4-propyl-1- (4-

tr1fluoromethyl~pheny1) 4 5~ dlhydro 1H (1,2, 4]tr1azol -3-yl]l-
ethyl}-phenoxy)acetic acid (182 mg, 0.3 mmol), methylboronlc




4 triazol-3 -y
OA—~0 201¢iNNR 206060 MHz,
2 H J=2828Hz), 7.51 (d,
H), 6.69 (rﬂCTJ{h%mfa-zt?B (m IH,
m 4 H, 1.60 (m 2H), 1.46
504.03 (M + H+) 10 May 2005
| odo-4- f 2 -

trif luoronethyl-phenyl) -4, 5-dihydro-1H 1 ,
~ethyl)-phenoxy)-propionic acid 0O F~ NNO
CDC13) 0 8.13 (d, 2 H J 8.32 Hz), 7.81 (d,
H J 2Wopssps3 7.13 (m 1 H , 6.96 (m |
5.23(m IH), 3.58 (t, 2H, J 7.34 H8), 2.96
(s, 256 H , 0. 84 (t, 3 H J 7.3 Hz) ESMS5 nlz
WD 02/ 385S3 PCT/ USQ /42928 322 Exanple 145 (2 -
5- oxo-4-propyl-1- (4 - trif luoronethyl-phenyl) -
45d|@y:quoI 1 414 r ] - oxy)a 5 acid FF F
NN N 0 I—(HgIHR[g 400 n%zg %]i’g éHE)JE[ gég¥ gtjg rf—ﬁﬁe C(gg Hm?y ?-% 9 (s,
| H), 7@el)(din2 HiodaBe 8{]Hz)m17) Tdad d, dégeH;sed] &nd &ZJ.)llel"D Qi@ (d 1H,

8.0 Hz 63 (s, 2 3.51 (t, 2 J =7.6 Hz 3.01 (t, 2 H J 7.6 Hz
2.77 ( 1t30ﬂen( FDFQ r ( . Jﬂree % ( then )

, 2
FF

~—~

imes,

{1,1- bls(dlephenylph;sphinojferrocene]dlchloropalladium(II),
5 complex with dichloromethane (1:1) (36 mg, 0.04 mmol) was
added and the reaction mixture was heated to 80°C. After
4h, reaction mixture was filtered through celite and
evaporated. Flash chromatography on silica gel(gradient of
ethyl acetate in hexanes) yielded the pure compound (73 mg,
10 49.3%): 'HNMR (400 MHz, CDCl;) & 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),
0 3.56 (t, 2 H, J = 8.0 Hz), 3.02 (t, 2 H, J = 8.4 Hz), 2.83
o (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




H, 0.89 (t, 3 A 7.2 Hz); ESMB mlz (relative |nten5|ty) 576.0

, 2H), 3.85 (t, J = 6.36 Hz, 2H), 4.63 (s, 2H), 6.70 (d, J = 8.32 5 Hz,
IH), 6,91 - 6.96 (m 2ro 7.08 - 7.14 (m 2H), 7.24 - 7.29 (m 2H), 7.81
(d, J & g 31MiFtusE), 8. 96 (d, I-meBhgi-4+f2- Q$b0x0ﬁ£¥ptﬁﬁylhﬂzxd-

C28H2 4 )14 (A47,10 L.

0P ERNL B i) g, BB IR Mty BxoPLe 10 1

trifl uetbpdl hyhephepyhdedis- @dnmkétﬂﬁi(éseeﬂluﬂo mg, 0.14 mmol)

i -3- - met hyl - r0|on|c acid 0 F O O
 azol gn&'%.%ﬁyy glutloéh%k %%g¥¥%0hydrox1 e P g in ethanol

5 (3.3 mL}) was heated to 75°C for 45 min. The solvent was

N

evaporated, water added and the solution madg acidic with

concentrated hydrochloric acid (pH 0-1), extracted with

ether. The combined organic extracts were washed with water,

brine, dried and evapofated to dryness to afford the pure

10 compound (60 mg, 96.4%): 'HNMR (400 MHz, CDCl;) & 8.09 (d, 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, 1l H, 8.4 Hz), 4.61 (s, 2 H), 3.48

(t, 2 H,.J=28.0 Hz), 2.98 (£, 2 H, J = 8.4 Hz), 2.76 (t, 2

. H, 3=17.2Hz), 2.21 (s. 3 H), 1.62 (m, 2 H), 0.88 (t, 3 H,

iS Jd = 7.6 Hz); ESMS m/z (relative intensity) 464.2 (M + H,
40), 462.1 (M - HY, 100)1

The following compounds were made in a substantially similar

method:

-20 o | Example 142

2—Methylf2—(2—methy1-4~{2~[5—oxo-4-propyl-1—(4—
trifluoromethyl~phenyl)—4,S—dihydro—lH—[1,2,4]triazol~3—y1]—
propyl}-phenoxy) -propionic acid |

o }*N’“\/’
- F
| F )qu
25
HNMR (400 MHz, cnc13} D 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

1.63 (m 2

(M+ H+, 100), 574.0 (M- H-, 100). Exanple 146 25 10 May 2005
(4-f2-14-[2-(2-Fl uoro-phenyl) - ethylj-|5 OE(O I2(]4 I

triflug hsrl-phenyl)-4,5-di hydro-1H[1 4]tri azo

et hyl | %%‘[‘ﬁyl -i ~henoxy) - aceti ¢ acid 10 May 2005 %?y@%’r‘n@%zs
PCT/USC1/42928 3230 00N NNZFFF HNWR (DVBO-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

g



O YNNN F 15 F F HNWR (DVBO d6, 400 MHz) 1.46 (s, 6H), 2.12 (s,
©2.50

PCT/US&OW@?Q 324 1H) 6. 88 (d, J 8.31 Hz, IH)

7.12
J

(Mt-1) 5 Exanple 148

3H),

2.52 (m 2H), 2.74 (t, J 7.83 Hz, 2H) , 2.96 (t, LTIGMay@B05Hz, 2H),
3.84 (t, | 6.85 Hz, 2H) , 6-59 (d, J 7.83 Hz, 10 May 2005 WD 02/ 38553

, ©. WT/@S;I/#Z?—QS,
(m 2H) , 7.25 - 7.29 (m 28! | 7 .81 (d, J = 8.30 Hz, 2H),

f luoronethyl-phenyl) -4 -,5 -dihydro-IH 1, 2, 4 triazol-3 -yl -
pr0py| )R- rethy| aoh@n%y) -BaGﬁtia 36 dml020H) , 4 \6A () z4up, F.85N NgF F

F

i 7.82 Y8, 2H) -, 02835(m, 2345)(n’f35M%H§/Z 5205963 (M +

5

10

15

20

25

H NVR (DVBO-d,, 400 M) 76 - 1.80 (m 2H) 2)15(3 3H)

Example 143
2-Methyl-2~ (2-methyl-4-{2-[5-0x0-4-propyl-1-(4-
trifluoromethyl-phenyl)-4,5-dihydro-1H~[1,2,4}triazol-3~y1l]~
ethyl}-phenoxy)-propionic acid

F
F
HNMR (400 MHz, CDC13) D 8.13 (d, 2 H, J = 8.8 Hz), 7.82 (4,
2 H, J= 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')

T

Example 144

2~Methyl-2+- (2-vinyl-4-{2-[5~0x0-4-propyl-1- (4-
trifluoromethyl-phenyl)—4,5—dihydro—1H—[1,2,4]triazol»3—yl]—
ethyl}-phenoxy)-propionic acid

HNMR (400 MHz, CDCl;) O 8.13 (d, 2 H, J = 8.32 Hz), 7.81 (4,

2 H, J= 8.8 Hz), 7.5 (4, 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,
6 H), 0.84 (t, 3 H, J=7.3 Hz); ESMS m/z 504.03 (M + H')

7.10
8.10 (d,

= 8.30 Hz, 2H) M5 (ES, M 2) . C30H29F4NB04: 571. 97 (M++1) , 57 0. 00
(4- 13-[4-[2—-(2- Fl-uor o- phenyl )-ethyl | -5-0oxo-1-(4- tri

2.23 (t,



, 3.83 (t, J =6.85 Hz, 2H) , 4.63 Cs, 15 2H

(t, J = 6.36 Hz, 2H)

(d, J 8 32Hz, 1H , 6. 90. (d, J 783 Hz, 1H) , 6. 951qBlaybep5,
7.12 (m 2H) , 7.22 (m 2H , 7.80id, J 8.80 Hz, 2H), 8.10 (d, J
Hz, 2Hyvo MBedES, M Z) : C29H27FAN304: 558.23 (M+l) , 556, )

Exanpl e 149 2- (4-{3-[ 4-[ 2- (2- Fl uggp- phenyl ) - et hyi I - 5. JH’?SU%QEMS
trifluoromethyl-phenyl)-4,5-dihydro-1H[1,2,4]triazol-3-yl]-

6. 70
7.07 -

= 8.32

~20

propyl ) - 2- et hyl - phenoxy) - 2-net | i-iyl -propionic a6id 25 10 May 2005 WO

02138553 PCT/USO /42928 32500 O NM N Q)INFFFHNW(DVWOdfi, 4
00 MHz) | - 46 (s, 6H 1.76 - 1.80 (m 211), 2.11 (s, 3,H), 2.23 (t, J =
7.82 Hz, 2H) , 2. 45 (t, J 7.82 Hz, 2H), 2.96.(E, J = 6.36 Hz, 2H)
(t, J =6.855 Hz, 2H), 6.60 (d, J =8.31 Hz, IH), 6.86 (dd, J1 = 8.

J2=1.96 Hz, |H), 6.96 (d, J =FEkaffpléltas1H), 7.07 - 7.11 (m 2H),
7.26 (m 2H), 7.79 (d, J = 8.80 Hz, 2H), 8 - 10 (d, J = 8. 8 0 Hz,

(ES, MZBT&BEHBIFANIDdox0 588 2ofMr+] ) (4-BBE£2ub¥bhbthl1-phenyl) -

4,5-dihydro-1H~{1,2,4]triazol-3- -yv1]- ethyl} -phenoxy)acetic
5 acid

—N
)=0
N

 'HNMR (400 MHz, CDC1;) O 8.08 (d, 2 H, J = 8.4 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
- ﬁz), 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

3. 83
31 Hz,
7.21 ;.

2H) ; M5



Exanple 150 0 Z 0,4 H 15 Preparation of Form XV Pol yxaorph Title
- conpound (5.75 g) is conbined with ethyl acetate (30 nl){0mapcobsated to
ref lux as a slurry. Additional ethyl acetate (19 nlL). is added and
solution at reflux is obtained. 20 The solution is cooled (and
cryst aMAB8838n occurs. The slurry is cooled to 01 ' CPERYSHEI2dz8at t hat
temperature for 1 10 May 2005 WO382138553 PCT/ USOl /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
conmpound as the desired form 1V polynorph: 5.45 g, 94.5% np: 129.4-130.3
OC. 5 FormIV Angle d value Iptensity 2-Theta 0O Angstrom 6-863 12.87 4.7
7.933 11.135 25.7 13-225 6. 49.9 13- 746 6.0437 12.5 15-023 5-893 1.2
15.97 5.545 33.9 16.669 5g34A4. 3 /’J(

0

O

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-d,, 400 MHz): 6 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,



17.005 5.21 3.1 17.327 5.114 23.1 17.925 4.944 12
~20.132 4.407 2 20.453 4.339 3.2~
4-045 2.2 22.736 3.908 2.4 24.055 32.5

19-598 4.526 30.5
20.164 4.274 100 21. 710iMay@B052 21. 954
-24.538 3.625 3.2 24.803 3. 587

5.5 28048Bsa401 5 26-667 3.34 7.4 27.83 3.203 3.4 p8idd.anta7
28.739 3.104 6.5 10 May 2005 WO Q2338553 PCTI USOl / 42928 84503, 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

34-198 2.6198 2.7 Exanple 151

1.1 33.296 2.6887 1

10

15

.20

- 258

~ 3m),
-{t, J =

1H), 6.88 (d, J = 8.31 Hz, 1H), 6.97 (s, 1H), 7.10 - 7.12
(m, 2H), 7.25 - 7.29 (m, 2H), 7.81 (d, J = 8.30 Hz, 2H),
8.10 (d, J = 8.30 Hz, 2H); MS (ES, m/z) : CyoHzoF N304 ::

570.00(M"-1). ' 1

, Exémple 148
(4—{3—{4—{2—{2—F1uoro-phenyl)~ethylj;5;0xo—l—(4—
trifluoromethyl~phenyl)—4f5-dihydro~lH—{1,2,4]triazol—3—yl]+

S571.97 (M'+1),

propyl}—2-methyl-phenoxy)-acetic acid

e

) 0

N . '
04L7¢N

F—F
F

"H NMR (DMSO-d,;, 400 MHz): & 1.76 — 1.80 (m, 2.15 (s,
- 2.48 (m, 2H), 2.96

| 2H), 3.83 (t, J = 6.85 Hz, 2H), 4.63 (s,
2H), 6.70 (d, J = 8.32 Hz, 1H), 6,90.(d, J=17.83 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) :CogHaFe30q: 558.23 (M'+1), 556.23 (M'-1).

2H),
2.23 (t, J = '
6.36 Hz,

7.82 Hz, 2H), 2.45

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



Preparation of O NNO HNJ5 Step A Prep~ration of CO2Et 0 CHO Br' To

a Sol ution of 5-bronp salicylal dehyde (3.15 g, 15.6 nmol )10 MayRobs (10 nL)

at roomtenperature was added K2CO3 (5-0 9, 10 36.2 mmol) and et hyl
bronoacetate .(2.6 nL, 23.4 mvol). The m xture was stirred at room
t.enperWOURB8IBr one hour. The m xture was diluted w t hcdiusaiugd2set her (20
m.) and IN HCl was added until pH28-4. The organic | ayer was separated and
washed with water and brine. The organic |ayer was dried 15 over MySO4 and
t he sol vent renoved under reduced pressure to give the titled conmpound.
CLIHBrA4. (MN 287.11); Ms:mz (M++ 1) 288.1. Step B: Preparation of 10
May 2005 WO 02~ 385553 p USO/42928 328 COMe 2 To a solution of MeONa

% 83

(prepared from 88 ny of 8 mmol ) of MeOH) was added a
solution of the Step Ap ¢t 51in nol X{( 1 nL) at room tenperature.
The m xture was

F
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 temperatﬁre for 1




refluxed for 10 mnutes in a preheated bath at 802C. Then, the reaction

" mxture was allowed to cool to roomtenperature and the 10-Magdoosnmpound
precipitate fromthe 'solution as a white solid. The solid was filtered
off and dry under 10 vacuum ClOH BrG3 (MAN 255.07) Msimz (W+ 1) 256.
Step CVOPREERPdtion of NN N~- 0 15 To a sol ution BETURE/BPBduct
prepared as in Exanple 38, Step E?(ll 3 g, 0. 0436 nol) in nmethyl ethyl
ketone (300 nmL), was added 3, 4-di et hyl-benzyl chloride (16.0 ni, 0.1089
nol) 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.

Th t t ti d
ot weert bt RIF atot GrstBoafdntee Lo R RS G BB ore IdorbRY bn (300
m) . T%QEtﬁﬁﬁeou@hEaF€NSWQ§Sex&ﬁaamed\mnﬁ1dnﬂgd Emeva¢@o(aﬁosancand 25,
the copblpedsREoRnl Gaase did o ope MRESRIaand fhld Stk £VARORAL I ON of

sol vent__gave a crude pro uc whi ch 2’furl fred on i ca gel colum
el uti n¥ WP BesRRE ht flog{va%‘l S505 WD 0 453 @r/0s0l / 42928 329
acatate in hexane to give the titled conpound as colorless oil. C23H29N302

(NMV37%%r§%ﬁ,; M5: mz (MA + 1) = 380.2 5 Step D. Preparation of

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
21.71¢ 4.089 2
21.954 4.045 2.2
22.736 . 3.5908 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



NN To a solution of the Step C product (16. 0 g, 0. 0421 nol) in 10
ethanol (400 mL) at roomtenperature, palladium 10% on attMene@b carbon
(4.2 g) was added. M xture was stirred under hydrogen atnosphere (ball oon)
for 3 NEUPE3ISARH then filtered through a plug of celiterciusnuonasi on of .
the solvent gave the titled conpo3id that was used in Step E 15 without
further purification. G 6H23N302 (MN289.38) ; M5 mz (M + 1) 290.2 Step
E: Preparation of N ~=0 20 To a sol ution of triphenyl phosphine (8.1 g, 31.0
~mol) and imdazole (2.1 g, 31.0 nmol) in a 3:1 mxture O Et20- CH3CN

(1,60 nmL) at _02C under nitrogen atnosphere, iodine, (7.8 g, 31.0 mmol) was
added in smaff-393rti ons3 Wi2h vigoPous stirring. The resulting nmixture was
war med at roemib@ May 20055 WO 02438553 330 PCT/ USO /42928 tenperature and
stirred for 30 mnutes. Then, m xture was cooled to 02C and a sol ution of
the Step D produét (6.8-%36 20.7 #afol) in a 1:1 nixture of Et20- CH3CN (40
mL) was addegl.golReacti grgop@s stirggd at ORC for 15 min and at room5
tenperature for 30 m nutes and then poured onto 0.5N HCJ (200 ni).. The
aqueous | ayef®wds extract@d twicelsith a 1:1 mixture of Et20-hexanes (300
mL) and the spmbsned oy gaatc phasg dried over Na2S04 and filtered.
Evaporati on of _sol vent ave a crude product, which was purified on a
sili-ca gel 1t -¢8f unm e%?g??lg wi t 2-50% et h\él acetate in hexane to give the
titled compound as yellow oil. 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




C16H22I N30 (MW= 399.28) ; M5 mlz (W+ 1) 400.2 Step F: Preparation of 0
" NN N 15 To a stirred slurry of zinc.dust (0.968 g, 14.fb-Mawrbds5in
anhydrous. THP (5 nlL) under nitrogen atnosphere at 602C was added
1, 2-d|vﬁrormet hane (63 gL, 0.7 mmol). After 15 minutes 20 of vigorous
stirrithgXthe s urry was al lowed to cool to room terrp@FE’L‘ﬁ?’é‘g
chl orotr| nmethyls i lane (78 pL, d: 38 nmmol ) 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 nmlL) was added dropw se. M:xture was 25 reheated
to 609C and then stirred for 10 mnutes. A solution of the Step B (0.210
g, 0.82 mmol), Pd(dba)2 (Ow : - 0.04 mol) and tri-o-tolyl phosphi ne
(0.025 g, 0.082 nmol) in anhydj (é)ég nm.) was added and the
resull ~ing solution 10 May 28p°% PCT/ USO/ 42928 331 nmui nt ai ned
at 602C for 2 h. Reaction was then cooled at room tenperature and poured
onto a 1:1 mxture of AcCEt and 0.5N HCJ (40 nL). The | ayers were

separahﬁdaanﬂhhhﬁxaQMBQﬂ&Hmbaﬁﬁreﬂﬁﬁeéxfféﬁt@d M@thehBYRsageﬁﬁbﬁ)(Zo m.).

Thec 0, e was with_0,5N HC1L (20 miL), dried over
NaZS (I;be gnrfs t ef; g“?%}‘éva"b%‘? (?%e fi of %%r\’itéﬁ?ngﬁgetﬁecﬁﬁﬁé’ ApPBRUEEE whi ch
wad pLFrnfme_!;Ihénoa siliod)geatcatasm ekipiengtukicl.h Dhemixtdracetate in
hexane-d giaef 02 1t hgture@MINd 85.£0L001€55 ¢ lae socc. 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;1089 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



10 C26H29N304 (MW = 447.54); MS: mz (M+ + 1) = 448.2. Step G Preparation
of O NN )--0 N 15 To a solution of Step F product (0.28bMay20052. ol )
in THF (10.5 nmL) at roomtenperature a IN solution of LiOH (4.2 nL, 4.2

nunol )woas;gdsied. The m xture was stirred overni ght, apgrakhpielgayers were
separated. . The aqueous | ayer was washed wth diethyl ether (3 x 10 niL),
and cooled to 02C. After the 20 pH was adjusted to 1-2 by addition. of IN
HCl, the aqueous |ayer was extracted with AcCEt (2 x 20 nL) . The conbi ned
organic layer . was dried over Na2SO41 filtered. and concentrated to
dryness to give the titled conpound. C2sH27N304 (MW 433.51); MS: mz (K+ +
1) 43£ELaGE FapprenesEo mEar BiPok i ef aaRPaunh as\(ro2pB88ss

PCT/ U317 42928 332 0,-h 0 0. -NNN Step A. Preparation of COEt 2 0

C23H20N30, (MW = 379.51); MS: m/z (M + 1) = 380.2

5 Step D: Preparation of

-

. -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, palladimn, 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. '

Ci6H23N30, (MW = 289.38); MS: m/z (M + 1) = 290.2

Step E: Preparation of

~Cr

l\/\/('\:\‘-):>= o

20_ '1'"0. a s'olutio_ﬁ 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 0eC runder nitrogen atmosphere, iodine (7.8 g,
31.0 mmol) was added in small portions with viéorous

stirring. The resulting mixture was warmed at room



CH 20H 5 Br To a solution SteP A Exanple 151 product (2.5'g, 87 mmol) in
Et OH(10 nL) at 02C was added in one portion. NaBH4 (0.394 1®May@004 ol )
The m xture was stirred for 90 min allowing the tenperature to rise.. Then
acet ot¥OP¥3453 was added and 10 the sol vent was renpveBCTHSU+2%28cuum The
oi| obtained was disolved in CH28P2 (20 nL) and washed with Brine (20 niL)

. The layers were separated and the organic one was dri.ed over Na2SO4 and
filtered. Evaporation of solvent yielded the titled conpound in pure
form~ 15 O H,,Br04- (MN 289.11) ; Msimz (M+ + 1) 290.1. Step B:
Prepartaampsrafue Bhd GiGrrddt For ao0sahitintss SOGh2n(0.(ikturd Owdsmmol ) and
Pyri di ne 20 drqps) _in CH2Q 2 (10 ) at room'tenperature was added
dromM%ﬁPé%%oFﬂtPéﬁ 5Fi§%ﬂféi?ﬁ%ﬁﬁw%%(§b8 §tee ®@ ®ordush 10-Rmg.2005 WO
02138508, "B3am | LSO/ 429284 xEH2E12 £ ( ) r tl L xt s heated
at 50RC for,iﬁgg, t hen al | oned tg coo?tg%dcgggﬁegégﬁ$ﬁ aG%gtgég?gg aqueous
Sol ut iRARDFLI MHHCOYRS ( 19tiyed Tae |@8$@r stawer elSepmint edndndatt heoagueous

| a er Vag. e it 2x| . The _ b.organi re_j oi ned,
dr?ed over&l\%agz%coéd gr?\g fgllf ggggé%egEvéélgora P8n BSOS vgﬂgoyicozlgﬁdﬁ#ﬁe titled
conpoulP @ nmpur eThe aqueous layer was extracted twice with a 1:1

- mixture of Ets;O0-hexanes (300 mL) and the compined 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 éinczdust (0.968 Q, 14.7 mmol) in
~anhydrous THF (5 mL) under nitrogen atmospherelat-GOQC was

| added 1,2-dibromoethane (63 uL, d.? mmol) . After 15 minutes
.20'_ of vigorous stirring; the slurry was allowed to cool té room
temperature and chlorotrimethylsilane (78 UL, 0.6 mmol) was
added. Mixture . was stirred for 30 minutes and then a
solution of -the Step E product -(0.98 g, 2.46 mmol) in
anhydrous THF (5 mi;) 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}, Pd(dba)z (030237 g, 0.04
mmol) and ,tri—o—poiylpho'sphine (0.025 ¢, 0.082 mmol) in
anhydrous THF (2.5 mL) was added and the resﬁlﬁing solution



f orm Cl11H. 12Brd 03. (MW 307.57) ; MS:mlz (W+ 1) 307.0. 10 Step C

Preparation of _C02me Brjc):O- To a solution of Step B pththagt2003. 83 g,
5.9 mol) in N nethyl-2-pyrrolidinone (6 nL) at 02C under N2 at nosphere
was 1 dded _in one portion NaH (60% m neral oil, 0.283 g, 7 mmol) The
reacti@ﬁ%ﬁ?ﬁre was-stirred at rqQom tenperature for apcﬂgﬁ”ﬁzﬂ@n sone
drops of MeOH were added. The m xtUre was. diluted iri AcOEt (20 niL) and
HCL 10% (20 nL) . The layers were separated and the organic |ayer was
wased with HCL 10% 20 (2x20 nmL), and finally witn Brine (20 nL). The
organic layer was dried over Na2S04 and filtered. Evaporation of solvent

yi el d Ppéntpined ebnpBEGdfor) DHhOBREBCt MM ®5F. 0Bpn: chBlarizat\Weot) 257. 0.

25 Ste ' ation_of 0 .N N, ~~ To ,a sol ution th | e 38,
Srep BosmBaneparks s st oo B ARt ot ' ALGEL 608 (LB C o
of propglk (Asomsyanarhe(dhgershwesd. Sephrafe808naothel AqhEbut48RaBk) 30

dropwi se and the m xture was stirred at roomtenperature for 10 May 2005

WO 02/ ¥8B53°PETFUsts/ 22978 =8hylanaretrteevbpor atlilon Fhesoremhingdve the
L1 14 edogouRoundagersaepbl sdlhts PRIACH. SRAHCYAR2HSRE) | NaBlel Bvltt hout
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.

CosHzoNaOs (MW = 433.51); MS: m/Zz (M' + 1) = 434.2.

. gg -

o Example 152
Preparation of :




purification. CI5H23N303 (MW= 293.37) ; M5 mz (M + 1) =294.2 5 Step
E: Preparation of WN A suspension of the Step D product1qa$200fy, O0..423
mal) in a solution of KOH (28.5 g, 0.508 rnol) in water (570 nL) (1.2 10
eq of p agueous solution) was heated at 1100C for | ‘ soon as
t he terr%ﬁg?g% u?e i's increased, susggnhsion disappear). Kfzt}% “%‘ﬁ?re, TLC
showed no starting material renmained and reaction was cooled to room
tenperature. Then, pH was adjusted to pH=6-7 by addition of IN HC1 and 15
extracted with AcCEt (3x500 nlL). The conbined organic layers were dried
over Na2SO4, filtered and evaporated to give the titled conpound as white
solid. CL5H21IN302 (MW 275.35); MS: mz W.1) = 276.2 20 Step
F.,Preparation of W 0, N J To a solutio the .Step E product (11.5
g, 0.0418 nol) in methyl ethyl ketone (300 was added 4- - net hyl benzyl.
25 bromde (11.6 g, 0.4616¢ fol | oned L Assl um car bonate powder
(28.9 g, 0.209 nol). ThedLegsu 1 ‘e was stirred at 80-85PC under a
drying tube for 24 hoygs. S >>ﬁ re was cooled to, room .
tenperature and thedi partiti oned 10 May R0O05 WD 02/38553 PCT/ USQ /42928

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' CHxCl; (10 mL) at room temperature was added |
dropwise a solution of Step A product (2. 5 g, 8.6 mmol) in




335 between ethyl acetate (300 nL) and NH4Cl saturated aqueous solution
(300 nmL). The aqueous |ayer was extracted with ethyl acettMey@209® ni) and
t he conbi ned organi ¢ phase dried over Na2SO4 and filtered. Evaporation of
sol ventw@ayssss 5 crude product, which was purified on apc[s{f-gg(ﬁ%gﬁl col um
eluting with 50% ethyl acetate in fygxane to give the title conpound as
colorless oil. C23H29N302 (MNV = 379. 51) ; Ms: In/fz (W+ 1) 380.2 Step G
Preparation of WN C) HO To a solution of the Step F product (10. 0 g,
0.0263 nmol) in 15 ethanol (500 nlL) at roomtenperature, palladium 10% on
activated' carbon (2.6 g) was added. M xture was stirred under hydrogen
at nosplE€1f btd Imbn) Tloe Behouisnandxther whisl teedd ouge@ php gy of

celites By r at-i-on t he splvent gayve_the titled conpound as white solid

that way ‘ggaugﬁ-?ﬁ$ t%ﬁ)??%ft%%atwgﬁﬁﬁﬂeWHﬁﬁﬂ%i%ﬁﬁqﬁg%e FERRIRBO2 (M

289. 38)solupdonyf (NeHEO4) (2029L)2. Thep HyRrepacesi eepairaed aMhd-O 25

To a S@hd i rq y o] ' T nd. .imgdazole (2.7
o S R us MLAPEEV RO IS odd o9 iPB kP Ang 25085 "o 5740553

g, o .
PCT? US&FGa3dgg Wwere 3Joined, dried over NayS0: 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

336 (200 nl) at 02C under nitrogen atnosphere, iodine (10.0 g, 39.4 mmol)

was added in small portions with vigorous stirring. The 10agay 20g®) m xXture
- was warnmed at room tenperature and stirred for 1 hour. Then, m xture was
cooled 5 to 02C and a solution of the Step G product (7.6 g, 26.3 nmol) .
ina MWPH¥dre of Et20 CH3CN (50. ) was added. ReaEFT’E’g“Mﬂgmsti rred at
02C for 15 mn and at room terrpeﬁéﬁ ure for 1 hour and then poured onto

0.5N HC1 (100 nli) . The aqueous |l ayer was extracted twice with a 1:1 .10
m xture of Et2o0-hexanes (200 nlL) and the conbi ned organic phase dried ove
r Na2S04 and filtered. Evaporati : on of solvent gave a crude product,

whi ch S i fi = ilikca gel . colum_gelutl ith 50% et hyl acetate
in hexﬁﬁeh?g£gi%§9?§gat-§oﬁi? e8023ﬁ58u%a"‘33t§%| {:bglgﬁ'\fﬂili FOTgoﬁ_nLgl-ﬁélNSO (M
399. 2830 ®EL-wiriteNpowdey #ADBt2waSt vped: iPr epew aki whtbbuhl EurtherxO -0 N_20
To a rsi{lﬂggcéﬂ&g[y of zinc dust (0. 411 g, 6.3 mmol) in anhydrous THF
(1.5 ) _under nitrogen_ at nosphere at 602C was added 1, 2-di bronoet hane (27
ttL, o“miahbr) (MAftef9353 nulEs méE WWgor dus st3%44i%g, the slurry was .
al bowed to cool to room tenperature and chlorotrinethylsilane (33 gL, 0.26
mmol) was 25 added. M xtur esﬂ@q;,s]t,ie%g,%qiohq;f 30 minutes and then a solution
of the Step H product (0.42 g, 1.05 nunol) in anhydrous THF (1.5 nL) was
added dropwi se. Mxture was reheated to 6Q9C and then stirred for 10

m nutes. A solution !
@/ N’N

, ! : o

. : O\/\/\l\)N

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 - . - ' | Step F: .Preparation of
‘ _ N—-N)= .
{ o
0\/\/\k)N

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-



’

of Step C product (0-285 g, 1.05 rrrmlr), Pd(dba)2 (0-030 g, 30 0.052 mol )

~and tri-o-tolyl phosphine (0.032 g, 0.105 mmol) in anhydr d&Ma¥REL062. 5 nl)

was added and the resulting solution naintained at 609c for 2 h. Reaction
was thQYnogrgsM 2005 WD 02/38553 PCT/ USO /42928 337 cool ed at room
tenperature ard poured onto a 1:1 pixture of AcOEt and“@/'5R4#E8 (50 nt).
The | ayers were separated and the aqueous phase was extracted with ethyl
acetate (2x20 M.). The conbi ned organic | ayers were washed with 0.5N HC1 5
(25 nL), dried over Na2SO4 and filtered. Evaporation of soivent gave a
crude product, which was purified on a silica gel colum eluting with 50 %
et hyl anetaien | sthexasectatg Vieod et i bhadnepapodRduas eal ok i l.
C26H31: I!%Qﬁﬁ%wzkgg Sgl)ﬂa' N%ﬂrﬂz M+ + = 450.2. Step a:_ Preparation of
0 01~ NN, N CROTE) 50 TRS oRIBEOSE eptaY St olESt $BERCEd oWithmol ) i n.

THF 1%2H®15 adgtate r 6200 t peaatiutheackiNosnkdt benaafi cNa@Hse2dzidd 2.5

[) - ddede~Th | ; sty f t d th |
oon i (itsol NGl et oPas. > ik dilod TR NE1BRE (R RS Yore
" cooPed "trél%c,’?r%g

vekE. t MigH was aurddied tan 1a2 shyliadi geébncoflulid HC1, the
aqueous 12X iRy aFi M@ sSs @t EBRT EUadb t B &CEEI néLaXe 100k ve THE ¢QTRIREd

organi c I%yer was dried over Na2SO4, filtered and

. compound as colorless oil.

Ca3Ho9N30; (MW = 379.51); MS: m/z (M* + 1) = 380.2

- 10 Step G: Preparation of

~

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 -
'\/\/',\N>=o

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

25 -



concentrated to dryness to give the titled conpound. C25H29WB04 (MW = :
435.53) Ms: mz (Mt + 1) 435.2. Exanple 153 25 Preparati ®Maly 20068- NNI N- N
Ho~ N 10 May 2005 WO 02/38553 PCT/USOI /42928 338 Step A: Preparation of |
COP OvOo@kEssSr To a solution of 5-bronp salicyl al dehyger/2016g92813 mmol ) i n
DMF (1 0 nL) at roomtenperature s®s added K2603 (5.5 g, 39 5 mmol) and '
et hyl 2-bronopropionate (2.6 ni, 19'..5 mol),. The m xture was stirred at
roomtenperature for two hours. The solid was filtered off and the
filtrate was washed with IN HC1 (10 nL) and H20 (10 nL) . The organic

| ayer was dried over Na2SO4 and filtered. Evaporation of solvent -gave a

10 sol [ePwhTeh @&s Kispeitd PhtresemeatBosPREYcand 99incer 6P - §i @l ding t he
titl edBeompauish ) n vk € {@den C 2H g4 pd MY onS01gidh; MgeFeué M+ 1)
302. 2. Stl}felplnt Pr FRar atrleosmloglng15 I%%t%re O.<was warmed at room
temperature and stirred for 1 hour. Then, mixture was cooled
5 to 0%C and a solution of the Step G product5(7.6 g, 26.3
mmol}) in a 1:1 mixture of Et;0-CHiCN. (50 mL) was added.
Reaction was stirred at 02C for 15 min ‘and at room
temperature for 1 hour and then poured onto 0.5N HCl (100
mL) . The agqueous Jlayer was extracted twice with a 1:1
10 mixture of Et;0-hexanes (200 mL) and the combined organic
phase dried over'Nazsoq and filtered. Evaporation of solvent
- gave a crude ﬁroduct, which was purified onia silica gel
column eluting with 50% ethyl acetate in hexane to give the
~ titled compound asiyellow 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 pko&uct (0.42 g, 1.05 mmol) in
anhydrous THF (1.5 mL) was added drbpwise..Mixture was
reheated to SOEC 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



Br To a solution Step A product (1.5 g, 4.98 mvol) in EtOH(25 M) at 02C

" was added in one portion NaBH4 (0.206 g, 5.47 20 rnnol) 10-Mag200%t ure was
stirred for 30 min allowing the tenperature to rise. Then acetone (1 nl)
was added and the solvent was renoved under vacuum The oil obtained was
di sol v d)'?t‘?i‘ﬂélZCIZ (20 n-LL) and washed with Brine (20FCTS01429%he | ayers
were separated and the organic one**has dried over 10 May 2005 WO 02/ 38553
PCT/ USO /42928 339 Na2SO4 and filtered. Evaporation of solvent yielded the
titled compound in pure form Cl12F.1.5Bro4. (MAN 303.14); MS:rn/z (W 1)
304.2. 5 Step C. Preparation of COEt 0 C1L Br To a solution SOC12 (0.43

L. . SBougl e a0doRY LEALAgA( A ILARSD HEEAS (O 1L dllgQmtenper ature

was added ropw se a so I on” of
CI—IZClZAEQE(?Baﬁﬁ) 0. FNeHE&ad S oML xtfheelﬂe@rlﬁiealteef@ aiemeﬂorand% mn, then

- al | owedet 8g6e6LsapHaveshed WkEQaét%ﬁt u&%e@th@quw&a%@ Yhigp of NaHODS
(10 rrLcﬁ%t The Ia s were separated and aqueous yer was extracted
1

with 2 h%z% H}?d °3Fﬁén6Fg&ﬁV€§SV\HP§eJ veshed afmté:d OpG¥r BRA2SO4 and 15
fil%erddS mppodste@noobrsRbyen} atiElfdad &8 ! iddHebrornpingt

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,
CoeH3aN304 (MW = 449.55); MS: m/z (M" + 1) = 450.2.
10
Step JS 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 :




in pure form Cl12H 4BrCl 3. (MW 321.60) Msimlz (M+ + J-) 321. 0. Step D
Preparation of 20 Br JD:. ~~02W To a solution of Step C protubhy203 g,

4, mol) in Nnmethyl- 2-pyrrolidinone (4 nL) at ORC u’nder N2 at nosphere was
added wipy@8eszportion NaH (60% m neral oil, 0.194 g, é&% {%P 25 The
reaction m xture was stirred at rqggltenperature for a é€§q 2h sone
drops of meCH were added. The m xture was diluted in AcOEt (20 nlL) and
HC1 10% (20 nmL). The | ayers 10 May 2005 WO 02138SS3 PCT/ USC]/42928 340
were separated and the organic |ayer was wased with HC1 10% (2x20 nL), and
finally witn Brine (20 nmL). The.organic |ayer was dried over Na2S04and
filtered. Evaporation of sol wien A: a}atatrmot‘med conmpound. 5 C1:1H13. BrG3
(MNV 271, 11) ; Meemz (Mr + 1) 271., Step E: Preparation of 0 NN o
-r7\ N To a stirred slurry of zinc cy{ft (0.411 g, 6.3 mmol ) in anhydrous.
THF (1.5 L) under nitrogen atnospkRere at 602C was added 1, 2-di br onoet hane
(27 OL, 0.31 mmol ). After 15 m nutes _C8b vigorous stirring, the slurry was
allowed to cool to room 15 tenperf e and chlorotrinmethylsilane (33 VL,
0..26 irnmol) was added. mixture wgsS stirred for 30 mnutes and then a
solution of the Exanple 152, Step B product (0..42 g, 1-05

To a solution of S-bromo salicylaldehyde (2.6g, 13 mmol) in
DMFE (1.0 mL) at room temperature wae added Kgc:03 {5.5 g, 39

5 mmol) and ethyl 2-bromopropionate (2.6 mL, 19.5 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



mml ) in anhydrous THF (1.5 nlL) was added dropw se. M xture was reheated
to 602C and then stirred for 10 m nutes. A 20 sol ution ofpfagRods product
(0. 271 g, 1. O nmol) , Pd (dba) 2 (0.030 g, 0.052 mml) and

tri-o-ygl sphine (0.032 g, 0.105 mml) in anhydro HE (2.5 nmL) was
added a%dwtsﬁjég resul ting sol utionsgai ntai ned at 602C fg?ﬂ;sg‘.“(z action was
then cool ed. at room tenperature and poured onto a 1:1 25 m xture of AcCEt
and 0.5N HC1 (50 mL). The layers were separated and the aqueous phase was
extracted ~ith ethyl acetate (2x20 nL). The conbi ned organic | ayers were
washed . with 0.5N HC1 (25 nlL), dried over Na~SO4 and filtered. Evaporation
of sol VamtCga®Bda £3 LERr e odEiarera termafl0 svEye2005 vinbdes/ 38he53

PCT/ Usg_éﬂgngomg%@uﬁLgﬁe ogoﬁ_.si lica gel colum eluting with 50 % et hyl

acetate in hexane to giv e titled conpound as colorless oil. C27H33N304
- (MW 46812F58)rQy . MOMWMT Z20B8ME4 Y ; 1MS=mdB4 (R + St)e@ . Preparation of 0 N-N

"-CFX~l /\, r7\ HON To a solution of Step D product (0.05g, 0.10 nmol) in
THP (2 10 nmL) at roomtenperature a 1IN solution of NaOH (2nli, 2 nmmol) was

added. The m xture was sti rrggp@@rgﬁﬁl%@ioq%\fs, and then layers were
separated. The aqueous | ayer was washed wth diethyl ether (3 x 10 ni),

“and cooled to 02C. After the pH CO,E
6]

~cl

_ "Br
To a solution S0Cl; (0.43 mL, 5.97 mmol) and Pyridine (2
drops) in CHﬂZlg {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/[::]:;}Xf 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 one poi‘tion NaH (60% mineral olil, - 0.194 g, 4.85 Irlinol) .
25. 'I_‘hé‘ 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 7_1ayers




was adjusted to 1-2 by addition of 1IN HCl, the aqueous |ayer 15 was
extracted with AcOet (2 x. 10 nlL) . The conbi ned organi cm,[,,g.%géeé/vas dried
t

over

Na2SO4, filtered and concentrated to dryness to give e titled

COMPOURGD ¢23864333. N304 (MNV 449.55); Ms: mz (W+ 1) 450. gcwuéiuﬁéfbnpl e 154

Step A H N O0-51 A THF solution gf the acid described

10 May

2005 WD 02/38553 PCTIUSO /42928 342 127, Step B (0.300 g, O. 0007 nmol ) was
treated with EDC (0-212 g, 0.0011nol) and HOAt (0.095 g, 0.0007 nol). An

equi val ent 3, 4 di net hyl benzyl amne (0.10 m, 0.0007 nmol) was added and
the reaction was ztl rre erm ght. The 5 sol vent was . concentrated and the

resi dud<hés SPRET &

&4 EF erré’trt%ﬂr’éﬁe 1emest v v ek kil i 1% wat er .

Puri fi gakbon S I % thyI
desi regl am dngéZ%ha rfl%%l? R‘%%QG gin(r?lag%osoﬁ@ct r&%?%ﬁf}gaﬁ%@ég 10

St ep BwagHdrisdTheeanileSOr emdStied tarEed .26 rapor tGRA5 ol JoMesnt di ssol ved
I n d|o ( dvvater ) then treated wth LiOH (0.012 g, 0.0005
nDI). @?d §h§1L1%E cqqgégydﬂ

5

10

15

20

e reacti on vvas St
€C11H13BrO3 (MW: 271.11);: MS:m/z (M' + 1) 271.0.

Step E: Preparation of

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 to cool to room

temperature and chlorotrimethylsilane‘(33 fL, 0.26 mmol) was

‘added. Mixture was stirred for 30 minutes 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
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 sqlution maintained at SOQC for 2 h. Reaction was
then cooled at room température and poured onto a 1:1 |
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



for two hours. Water was added to the m xture and thelayer was extracted
with ether. The aqueous |ayer was acidified 20 with I N Hglmapdo@xtracted
with ethyl acetate. The organic |ayer was washed with brine, dried over
Na2S04 then concentrated to yield the desired product as a white'foam
C28H36 DY/ BRIV 508- 62) mass spectroscopy (M) 509. 4 2BCTHSHHY292005 WO
02/ 385D PCT/ USQOl / 42928 343 Exanpl®d!' 155" 6tep A- 5 k\ L 0O Oz 0 A THF
solution of the acid described in Exanple 127 , Step B (0.300 g, 0.0007
nol) was treated with EDC 10 (0.212 g, 0.0011 nol) and HOAt (0,095 g,
0.0007 mol). An equival ent of benzyl amne (0.076 m, 0.0007 nol) was
added pamdftikd pevaet isddiwasgefli coédmavelatghy. wihe S0l ¥eathyads
concen%ra ggeand he resi due . was ediss?lved in netgélene chl ori de and
ext r act6d "W th *Raf'&reTBurCr PEEEi 6ASpY FI 8EhSIBPLHEYNAE oGP APRYSEE00 % et hy!
acet atejigave the desired am de. C27H34N405 (MW 494. 60) nass spectroscopy
(M) 495.2 Step B: !GO

Cz7H33N1:04 (MW 463.58); MS: m/z (M" + 1) = 464.2,

it

5

Step F: Preparation of

O ) - O N- N/"@’
Homwf\to
-

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



0 CH 20 The am de from Step A (0.176 g, 0.00035 nol) was dissolved in

di oxane (3 m) and water (3 m) then treated with Li OH 4@.\iRy20H205 WO
02138553 PCT/ USO /42928 344 (0-0085 g, 0.00035 nol). The reaction was
stirr_e\? 9r fwo hours. Water was added to the mixture and the | ayer was
extract SY4H¥R ether. The aqueous Iayer was acidified HGTAUSHINZSEL and
extracted with ethyl acetate. The 6%gan|c | ayer 5 was- washed with brine,
dried over Na2S04 then concentrated to yield the desired product as a
white foam C26H32N405 (MW 480.57) nass spectroscopy (MH+) 481.4 Exanple
156 10 Step A° ~-0O 0 O- A THF solution of the acid described in Exanple
127 st®p7B $0eB0B ¢0-B00087 GobPoWasol j eahed tweblieBDGith EHR12 g, 0. 0011

I t (050 000 lent of 3-meth b |
TR L D N P U
over nlegdihhlvé'h@ntss)l vg“&u%éhﬁ”ﬁ@ﬂ& 2t 541 aad It__()hel eqidug \@@8)7 ﬁlq;flﬁsol ved in

nmet hyl ene chl oride and extracted w h wat er. Purl |cat| on ash
chr ongfdYyrafisd (and vhetrsichietavey ghverefeovdesighd .aninhe

5 solvent was concentrated and the residue was redissolved in
methylene chloride and extracted with water. Purification
by flash chromatography (100 % ethyl acetate) gave the
desired amide. |
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
: dlssolved in dloxane (3 ml) and water (3 ml) then treated
with LiOH (0. 012 g, 0. 0005 mol). The reaction was stirred
fqr two hours.VWate; was added to the mixture and the layer
was extrabted 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
-qoncéntratetho vield the desired product as a-ﬁhite‘foam.

C2sH3eN4Os (MW = 508.62); mass spectroscopy (MH') = 509.4

25




C28H36N406 ( XW 524.62); mass spectroscopy (MH) 525A Step B: 25 10 May
2005 WO 02/38553 PCT/ USQ /42928 345 H 0 0 The am de frigmsyepoA (0. 260 g,
0- 00049 nol) was dissolved in dioxane (3 m) and water (3 m) then treated
W th Livghla3kss60. 012 g, 0.00049 nol). The reaction was ;&,{Jgfﬁgzgﬁr tvvo
hours. Water was added to the mxgyye and the |ayer was racted w

et her. The aqueous | ayer was acidified with 1N HClL and extracted vmth
ethyl acetate. The organic |ayer was washed with brine, dried over Na2S04
then concentrated 10 to yield the desired product as a white foam
C27H34N406 (MWNV 510.59); mass spectroscopy (MH) 511-3 Exanple 157 Step A
15 te--O A THF sol ution of th&*3&Fdeddeeribed in Exanple 127 Step B
(0.300 g, 0.0007 nol) was treated with EDC 20 (0.- 212 g, 0. 0011 nol) and
HOAt (0. 095 g, 0. 0007 nol) . An equival ent of 3-nethoxy benzyl am ne
(0.091 m, 0.0007 nol) was added and the reaction was stirred overnight.
The sg{glgn},‘:was concentrated and the residue was redissolved in 10 May

2005
5

A THF éolution 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. waé
: 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



WO 02138553 PCT/ USO /42928 346 net hyl ene chloride and extracted with
water. Purification by flash chromatography (100 % et hyfq. g3£) gave the
desired am de. C27HA0N4O5 (MW = 500. 6) mmss spectroscopy 501.4 5
Step HKt...O N O Z OH 10 The amide from Step A (0.290 g, 0.00058 nol)
was dﬁggﬁ?é&ﬁ* in dioxane (3 m) gnd water (3 ni) thenpqugFéﬁnﬁith Li OH
(0.013 g, 0.00058 nol).- The reaction was stirred for two hours. Water was
added to the m xture and the |layer was extracted' wth ether. The aqueous
| ayer was acidified with 1 5 IN HCI and extracted with ethyl acetate. The
organic layer was washed with brine, dried over Na2SO4 then concentrated
to yield 90&5 desi® edi0 P Hducl ;. asThe Whida: isal ivhs GREHIRINAQR MY 486. 62) ;
nmass ectro§i%§¥ (N1~)%%87 4 .20 Biological Assays Binding and
Cot r ansT&tt 1 o Studfes o ntQi the Biotaks B iR MeSodul ating .
PPAR( Yex t S48 151 MET 8t B8t er e th e e RGP LS el idsled Jghow. 25
DNA- dependent bi ndi ng (ABCD pindiﬁ%%amas carri ed out ugiﬁg SS% %échnology
wi t h PPARIG e orstraried um thbetind RPRARGEe agdiistergmrie Usgeras
gl o haaNIa SHPHAAND. ol SR AR, o6, ¥8n AShd0RG AL IES it

to yield the desired product as a white foam.

C26H33N05 (MW = 480.57); mass spectroscopy (MHY).= 481.4

' Example 156

10 Step A:
o

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). 2n
‘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. Purificétion
20 by flash.chromatography (100 % ethyl acetate) gave the
. - desired amide.

- C2pH3eN4Os (MW = '524.62); mass spectroscopy.(MB+) = 525.3

. Step B:
25




WO 02/ 38553 PCTI USO /42928 347 invention. Cotrarisfection assays were

carried out in CV-1 cells. The reporter plasmd containgiyap286y! CoA
oxi dase (AOX) PPRE and TK pronoter upstream of the |luciferase reporter
cDNA. ti;ate PPARs were constitutively 5 expresse si.n | asmi ds
contalﬁﬁggggﬁt CW pronoter. For BPAR(X, |nterferencegﬁy’ ﬁ%ﬁ%@%ous PPARy
in CV-1 cells was an issue. In ordér to elimnate such interference, a
GAL4 chineric systemwas used i.n which the DNA bi nding domain of the
transfected PPAR was replaced by that of GAL4, and the 10 GAL4 response
el ement was utilized in place of the AOX PPRE. Cotransfection efficacy was
: @ to PPAR(x agonist reference nolecules. Efficacies were
| puter fit to a concentration-response-cuz-ve, Or in some
cases at Sk1gl e\hi gh concentration of agonist (10 pM. 15 These studies
were carriled out t® evaluate the ability of conpounds of the invention to
bind to andAor acti var ffous nucl ear transcription factors,
parti cfa thHdi cates ~human”). These studies provide in
vitro data concerning ef cy and selectivity of conpounds of the 20
i nvention? Furthernore, binding and cotransfection data for conpounds of
the invention were conpared with corresponding data for marketed conpounds
that act on huPPARa. The binding and cotransfection efficacy val ues found,
for compeunsisdefl firba ismepnhi Qo .apd QOWDOUOd§9OﬁoiP'§a§5di9¥8ﬂ$%8” whi ch are
‘useful ,for .nodul ating_a PPAR al pha receptor, were < nM and > 50%
respec%PngQXEDEvéﬁuﬁtﬁoﬁnéfW¢F?§IyéemlﬂetF@ducre@he@ndltﬁlLihﬁlesterol

5 {0.012 g, 0.00049 mol). The reaction was stirred for two

det er mi ned "

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

]



El evation in HuapoAl Transgenic Mce 30. Seventeen different series of
studies were performed to evaluate the effect of conpouisdday?odshe present
i nvention upon HDL and triglyceride, levels in human apoAl mce. For 10
May 2048 02085582/ 38" )53 PCT/USQI /42928 348 each conpourrCl/estiadszsseven to
ei ght week old male mice, transgéwtc for human apoAl
(C57BL/ 6-tgn(apoal )l rub, Jackson Laboratory, Bar Harbor, ME) were
acclimated in individual cages for two weeks with standard chow di et
jPurina. 5001) .5 and water provided ad |ibitum After the acclimation, mce
and chestMeIendeiphed; 880:428S t g (n )
randonlza??on by body meldﬁ§ éﬁF%gc&gﬁeﬁg%gégg§%§ Pﬁl%é?éﬁggavage for 8
days UBYnflaskochaometograplyi AtAOCEr eety 1f aeéltlager)e@dalwa (tPepper & Sons).
The v @%gigecflo 59% 10 controls, test conpounds and the positive control
(fenofi brate 19] kg) was 1% car boxynet hyl cellul ose (wWv) wth 0.25%
t ween GQH(M,D) . (ﬂWI_nsge §Ef em&los edpdat k¥ scBeiMgaR p angog g m wth a
doglng volune.of 0.2m . Prior to term nation; aninals an iets were

ghed and body 15 wei ght change and food consunpti on were cal cul at ed.
Three g rg. after last dose, mice were euthanized with C02 and bl ood was
renmoved (0.5-1.0 m) by cardiac punctUe. After sacrifice, the liver,
heart, and epididymal fat pad were excised and wei ghed. Bl ood was
permtted to clot and serum 20 was separated fromthe bl ood by

~centrifugati ol esterol and triglycerides were neasured
g

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
'.(0 013 g, 0.00058 mol).. The reaction was stlrred for two

hours. Water was added to the mixture and the laver was

_ extracted with ether. The aqueous layer was acidified with

15 1N HCl and extracted with ethyl acetate. The organic layer
was washed with brine, dried over NayS0; then coﬁcentrated
to vield the desired product;as a white solid.

CnHNﬂhog (MW = 486.62); mass spectroscopy (MH') = 487.4

'o20 N Biological Assays

Binding and Cotransfectlon Studles

The in v1tro potency of compounds in modulatlng PPAR&
o receptors were determlned by the procedures detalled below.
25 DNA-dependent binding (ABCD binding) was carried out u51ng
SPA technology w1th PPAR receptors. Tritium-labeled PPARQ
agonists were used as radiollgands for generatlng.

displacement curves and ICs, values with compounds of the



colorinetrically using commercially prepared reagents (for exanple, as
avail abl e from Si gna #339- 1000 and Roche #450061 for t riiogiycesdsdes and
chol esterol, respectively) . The 25 procedures were nodified from published
wor k (W%ﬁ M W et al., din Chem 29:538-542, 198PCTAIN08 L. C. et
al., din Chem-20:470-475,1974. 3Commercial |y avail abl e standards for
triglycerides and total cholesterol, respectively, commercial quality
control plasnma, ana sanples weke nmeasured 30 in -duplicate. using 200 gl.
of reagent. An additional aliquot of sanple, added to a well containing

200 ttﬁnmheﬁpnproutﬁl@ﬁisfacbiaﬁkaé@aygaﬁerépeskﬂfad bBLhates were incubated
roon1i8 2005 WO 02/ 38553 PCT/ USQl /42928 349 tenperature on a plate

shakercﬁ sab Bebafeer was Phagmad sontafnednansaoyhfrhopxideae chol ester ol
and trngxqepbﬁgsandr@QQ?Q%hggéy.ué%%ygﬁ%f85 I 983 Live control were

al ways w thin the expected range coe Fcient of -variation 5 for
'sanplesemestbelQRNAOgbAﬁ@ropan@tesPPAﬂa1marexpeﬁSﬁEﬁﬁtlvelg assayed at the

%ggrgg g1n|n12e |£ter %ssq¥ varia |I%ty Serum | i poprotei ns were
separa §EEnd7 &Y & antPRERLE DY F EtC%VoPE?WOF?ﬁU|dFUr
chromapegraphyn u Sanpl es
“were applied toﬁgf%%%%?%ge %ﬁ?s?%goggc u5| n cgﬁ& % rElIbharrrama
Bi ot ech?saﬁd eluteudew t to phbspiet ee bsmélerﬂdtesﬂér@ﬂcEDT& @ALE) 5 m /mn.

Chol est gk f eagent (Roche agnost | cs ol /HP 704036) at O0,16m /m n m xed
with t%ﬁ grcol %éfW%ﬁwﬁ StHhr ﬁ% %% A | BHOHRE t oAt Rt @ e

the transfected PPAR was replaced by that of GAL4, and the

10 GAL4 response element was utilized in place of the AOX PPRE.
Cotransfectioh efficacy was determined relative to PPARO
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 vitro
.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 compoﬁnds that act on huPPARe.
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



passed through a 15 mx 0.5 mmid knitted tubing reactor- imersed in a 37
C water bath. The col ored product produced in the presemagappoashol est erol
was nonitored in the flow stremat 505 nm and the anal og voltage fromthe
moni t wo wes0 converted to a digital signal for coll egddpanapdsanal ysis.
The change in vol tage correspondi pg to change in chol esterol concentration
was plotted vs tinme and the area under the curve corresponding to the
elution of very low density |I|ipoprotein (VLDL), |ow.density |ipoprotein
(LDL) and high 25 density lipoprotein (HDL) was cal cul ated using Perkin

El mer r of tware. The results of thes tudj es .are provided in
t he fglalw %%%O%bn%egt% P i TR TS Y Vmi]( O?"rrril @9 evel s. Note

S
ow ng-t of
that thensgpensc fiqy ethrdirkessnt n(cdhm. faol d N 84180188 & efLi. o t he study
nunbers, Further, 30 the values, determ ned in each study, for triglyceride

| evel $3RTERETIONE HATRO %N dME oW adl ieetad|in eveliyiidwalo May 2005
WO 02&%%%3 £8¢T [t%we@%%iéﬁ%éa%{&g!&@o%& tc{iee‘i:t e&d?i%% %ro%ﬁg' SO provi ded
ol | e Serum I'n ce

in the ow ng tables. Triglyceri evel s sed with a-
Cohpoand wster thevideshtadod M Gonpayfacrt el ecedReeitdiong, WieeVehicle to

i dent | ounds. whi.ch uld, be particylarly useful for |owering

trigl ?%ér f%glgg’ w&e;ﬁely"ﬁﬁ%;j,ecatoﬁ fcsﬁga’éédgg:& et%sgs ITHRG d&t & Sthan or equal
t o 30%ithhirahylopgeeiion eINRAE Wel gHront naled ld@nidigaa 3R 1My kg dose
suggests._a conpound that 10 can be especially useful for |owering

trigl QEBLi BBVPEGeIFOY BTREYSeNESMY itn@fe #8005t HPIld 2séingih lcawwed i n ni ce
feeding needle (Popper &'Sons). The vehicle for the

10 controls, test_compounds and the positive control
{fenofibrate 100mg/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

“to termigation, animals and diets were weighed and body
15 | weight change and fpod consumption were calcuiated.' Three
- hours after last dose, mice were eu£hanized with C02 and
blood was removed (0;5—1.0 ml) by caraiac punctﬁre;"After
Sacrificet the liver, heaft, and epididymal fat pad were |
excised and weighed. Blood was permitted to clot and serum

20 was separated ffom the blood by centrifugation.A
VCholesterol and triélyc?rides wefe meésured

¢blorimetrically'using commercially prepared reégéﬁts {(for

example, as available from Sigma #339-1000 and Roche #450061

for triglycerides and cholesterol, respectively). Thé

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. .Commercialiy available standards for
triglycerides aﬁd total éholesterol, fespectively,

- commercial quality control plasma, and samples were méasufed

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




receiving a conpound of the invention was conpared to mce receiving
vehicle to identify conmpounds of the invention that coulgdubgzo@gticularly
useful for elevating HDL | evels. 15 Generally, and increase of greater than
or equab i2p833% (twenty five percent) increase in HDLgcte¥gleabfl | ow ng a
30 ng/ kg dose suggests a conpoundst hat can be especially useful for

el evating HDLc levels. It may be particularly desirable to sel ect' conpounds
of 210 this invention that both | ower triglyceride |levels and i ncrease
HDLc | evel s. However, conpounds that ~ither |lower triglyceride |evels or

I ncre | eye be desiyable .as, well. 25 Evaluation of d ucose

Level2§§ﬂ£%%§6%§%1%%.g$%%ag?f3§?%?ru%%ﬂ PPESHRABFECHER BFedd n?SPeri ng

variouxnd@sélewelﬁmofofivetdlfEB@E@Etéﬁﬁpoaﬁdst@i:;f€ér£mé§?nt i nvention
53

“and the_PPAR‘gang? aggnist rosiglitazone  (BRL496 or the PPAR al pha
agoni steTRAGFIBraY e, YRHUEReISD EBRIPOFitivenapRtad] diere celvwakse st udi ed.

Five WepknohOcial &cdiabeli / ,ge - | TRIKsLj-m +/ +
Lepr (db), Jacksonéfgborato?§§g%a€9%br %r?é%gfkgigggdﬁflvé?ﬁ%gﬁ 53

PCP/ USHY 49amsl eg5dafBrebow| 28%. | | 2l2r satebenef roh caus eskgfefiatesiage Wit h
food and ailaple at _al].tinmes. After an. acclimtion period of 2
“weeks, aﬁ?ﬁ%%%gﬁgrea%ng$$iﬁ%%?lélWﬁgﬁ?F?+%ﬂmb§eeﬁ?teFﬁﬁ%W¥%, wei ghed, and
bl ed waridieilsnty.vein for 5 determination of initial glucose |evels. Blood

was collected (100 gl) fromunfasted animals by w apping each
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.softwareL The results of thege studies are
provided in thé following tabies for triglyceride and:HDL'
cholesterolrlevels. 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




nmouse in a towel, cutting the tip of the tail with a scalpel, and m|king
blood fromthe tail into a heparinized capillary tube. 3pRB}eo&s

di scharged into a heparinized 10 mcrotainer with gel separator and

retai ned @ngisse. Plasma was obtained after centri fugat,i@ﬁugot”ﬁ%g and

gl ucose neasured imedi ately. Remaining plasma was frozen until the

conpl etion of the experinent, when glucose and triglycerides - were assayed
in all sanples. Animals were grouped based on 15 initial glucose |evels
and body wei ghts. Beginning-the follow ng norning, mce were dosed daily

by orak.g9a re. = % ys. Jreatnments were,test .conpounds (30 ntg/kg), a
posi tive c%%%?% gatélé%%t %Oﬁﬁﬁ?kafeoﬁ%gﬁ’f?gléfao 18a%§x>fﬁét1WT€§l | ul ose
(W v)/t8b288 Tween80 (W v); 0.3 20 m/nouse]. On day 7, mce were wei ghed

and bled (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 consci s BREER| S a . Wer assa for, gl ucose. After
the 24 hour bl e%g% an(??ra %P%r%&é%zﬁe?lgh‘g C%n‘§°88 eHB'{Eglr % ﬁé’gﬂc’h’ﬁ% time. -
ThPee ®burke aineent Hosiwigs otonipyr8d aoi Mhts Receianast kel redilen d nhal ation

of i %Iyé e.f?md bl ood obt aj ned vi ardi ac Euncture (0.5-0.7 m).
“\Whol e. BT god weis ¥r%?{§?%1?lf“§% ‘?]61 }érﬁ?r‘lla’%‘gpla‘?aﬁ’%? toBésrlychsefad &8rice and
per mi t@eeting| 0Fi g BRsels 88S. Obtahoesh 3P aH%W@Qi—EBE”%E&%}%s@s 4*C and

frozen until analysis for conpound.|evels. tersacrifice céervi cal
“di sl ok iBrEatEY NERATROU5 W D2 38053 HICTH tiSGhéneea8) abdphired itver, heart

~and e@ﬂitﬂ%@'fcﬁﬁouﬁﬁ‘f& Elchi Igéﬁj:ésegosagdsuggests 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 compafed to mice
receiving vehicle to identify compounés of the invention
" - that could be particularly useful fof elevating HDL levels.
15 Geherally, and inc:ease of greater than or eqﬁal to 25%
{twenty fiﬁe rercent) increase in HDLc leﬁel 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. ﬁowevgr; compounds that.éither lower
triglyceride levels or increase HDLe levels may bé desirable
as well.

25 ' Evaluation of Glucose Levels in db/db Mice

The effects, updn plasma glucose of administering
- various dose levels of five diffefent conpounds of the
present invention and the PPAR gamma agonist rosiglitazone
| (BRI.49653) or the PPAR alpha agonist fenofibrate, and thé
30 control, to male db/db mice, were studied.
o Five week'old'male diabetic (db/db) mice {fﬁr'éxample,
C57BlKs/j-m +/+ Lepﬁ(db),’Jackson Laboratory, BaffHarbor,‘



wei ghed. d ucose was neasured colorinmetrically using comrercially
purchased reagents. According to the 5 manufacturers, tha§papgesures were
nodi fied from published work (MGowan, M W, Artiss, J. D., Strandbergh,
D. R ¥OYESS38 Qin Chem 20:470-5 (1974) and Kest on,P@¥/uSpecissi c
colorinmetric enzymatic anal ytical ¥éagents for glucose. Abstract of papers
129t h Meeting ACS, 31C (1956).); and 10 depend on the rel ease of a nole of
hydr ogen peroxide for each nole of analyte, coupled with a color reacEi on
first described by Trinder (Trinder, P. Determ nation, of glucose in

bl ood WEIngrgleanstiexkdnseew wera hoakbar Babere CRIN tHAGLRRE g Ann din

Bi ochem 6:24 (196

The _absorbance of 15 the dye produced is linearly

9)).
rel at e¥2€E £Ha* ﬁ??‘?t 8ti Alih&inmegnp| AT tEie ais &S iwertd drumedrodrodi fied i n

our

standard for glucose, commerci a

Iaeqr@taexkstoanyﬁglgnw@rQGFp@hbiﬁaﬁggpéiE% cAQTTY Gy aval |l able.

aval qgualTty co pl asma, and

sanpl epogghes, 5wglighet] ) andr blpdastaedhient0 1dwplinc &0 usi ng 200 gl of

ent,. . An adstionaI al i, sanp i petted to a third well and

, : f | e,
&FI t edSF RSP YPn RﬁtéP}%gggvgééﬁoﬁebﬂgﬁﬁgﬁor 8469 pes nen. Plat es were
i b . i f | | at hak
(D rEe18EEQOTLEATRE] SERER Lilkatbedl AL ER) LOR Ol eRREna caliP (2 © SosPe

absor bmnues iwera towpdreduteing shandapdoguene +6100+w8@H for gl ucose)
values for the quality.control sanple were always within the expected
%p?ﬂe %Béf i%%

=3
range SR _ : %
. sanpl esabi DMAR €XPE! | NBRpYE' §28582¥EHa 2Leh"EnsBAME LIR30 :L,24M Ni M ze

PiLkERg Biogdr fapRoReoEa3ANpRES Rabepardwize®h Al |

i nter-assay variability.
10 i Y y

15

20

25

30

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 311 samples. Animals were grouped based on
initial glucose levels and body weights. Beginning the J
following morning, mice were dosed daily by oral gavage for
7 days. Treatments were test compounds (30 mg/kg), a . ‘
positive control agent (30 mg/kg) or vehicle {1%
carboxymethylcellulose {(w/v)/ 0.25% Tweens80 (w/v): 0.3
ml/mouse]. On day 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 were
assayed for giﬁcose; After the 24 hour bleed, animais 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 (0.540.7
ml). Whole blood 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

compound. levels. After sacrifice by cervical dislbcation,



The results of the study, suggest conpounds of the present invention that
significantly reduced db/db npbuse 10 May 2005 WO 02/ 3K5®3IMIHPp2005
PCT/ USOl / 42928 plasma gl ucose levels while resulting in body wei ght gains
that WEPSPEEE than those observed for rosiglitazone. . RGI/USEIE%80f t he

Ef fects of Conpounds of the Presemt®5 |nvention upon AY M ce Body Wi ght,
Fat Mass, G ucose and Insulin Levels Female AY M ce Female AY mce were
singly hous ed, nmintained under 10 standardi zed conditions (22'C, 12 h

i ght:dark cycle), and provided free access to food and water throughout

the duhatlbveof hbarstedd epidivenby Weekpaefs age-d NS JdHGR Wweie randonly
‘assi gned. ehicle control and treated groups based on body weight and

{.0
body f9F1gR%dent as assessed by 15 DEXA scanning (N=6). Mce were then

dosed via qg a ' Lih ] . qund of this invention
(50  my/ kg) BhedB¥oass HehBuPLhiBh1be thihe i1 B cycle (for

exanpl eomagroria V1A iy chesed8rdagentBody Aweiogiii igwetce theeasur ed daily

thgouq&ggift e study. gh dag 13 m ce were 20 nmintained in_individual

met’abol ¢ chanbers®t oF PPnHF PEEHUTES| BRF RettPyiiddsek Spmom robldrdesy

expendidnk e(rsbbae] wmutili zggtggsrog.dgy’lgt%ﬁgﬁ)\@g@%'a@a}i & sybjected to
0

DEXA scanni ng for post treatnment measurenent o conposition. The
resul tehf B Sliasrhgmeof 2804POuhd (1874) SaddyEestonbody Wpieghitficf at nass,

and | e dieere (oGRS ORESL ML COmOUIGR O LS rvent] on

Abstract of papers 129th Meeting ACS, 31C {1956).); and

10 depend on the release of a mole of hydrogen peroxide for
each mole of analyte, cpupled with a color reaction first
described by Trinder {Trinder, P. betermination:of glucose
in b}ood using 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 6uf laboratory

for use in a 96 well format. The commercially available .
standard for glucose, commercially available quélity control
_ plasma, and samples (2 or 5 pl/well) were measured in
20 duplicate using 200 pl of reagent. An additionél aligquot of '
: sample, Pipetted fo a third well and diluted in 200 ul
water, provided a blank-for each specimen. Plates were
. incubated at room teﬁperaturé for 18 minutes fof glucose on
a plate shaker (DPC Micormix 5) and absorbance r;ad at 500
| 25 nm on-a plate reader, Saﬁple absorbances were compared to a
' _standard curve .(100-800 for glucose). Values for the
quality control sample were alWays'within the expected range
~and the coefficient of variation for sambles was. below 10%.
| A1l samples from an experiment were assayed at the same time
301;torminimize-inper—assay variability- o ‘
' The results of_the study, suggest compounds‘of the

present invention that significantly reduced db/db mouse




desired lean to fat nmss.

signif

during the dark cycle [0.864 + 0.013 (Control) vs. 0.803 + 0.007

(Treat
r educt

signif

P

The res
'trlglycerldes

eg%] < 0.0011. This 10 May 2005 WO 02j 38553 PCT/ USQOl /42928 354
W "‘PRQ is indicative of an increased Uil izat PeHUSI/ 4292t during
the animals, active (dark) cycle. %bdltlonally treated ani mal s di spl ayed
icantly hi gher rates of energy expenditure than control animals
(17.40 + 0.49 vs. 5 13.62 + 0.26 kcal/kg/hr, respectively). - Mle KK Ay
Ni ce Mal e KK/ AY m ce were singly housed, maintained under
condi t phasmé23d1Ccodd belelbtwHALk reyclie)ing andbodP pedyheleshisee access to
food and water throughout the .duration_of the study. At twenty-two weeks
of agetPRE WFEE lGEFethandbhPseaclrghEaCt 50V eRPEl SLEBREPRE- and t r eat ed
groups based on plasma glucose |levels. Mce were then dosed via oral
gavage with either vehicle or a Conpound of this 15 invention (30 ng/kQ)

one hour @\taéimatthean m ft it (ﬂfﬁﬁcﬂme:f |daipoundd @f( Ehe Mreskeat 14 days.
on day 14~

u in Ie¥els mer% assessed

i nventi on~whi ch may. be especialTy desired.

10

15

Female AY Mice

Female &Y mice were singly housed, maintained under
standardized conditicns (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
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 initiation of the light cycle (for

. example, -about 7 A.M.) for 18 days. Body weights were

20

25

measured daily throughout the study. On day 14 mice were
maintained in individual metabolic chambers for indirect
Acalorimetry assessment of energy expenditure and fuel
utilization. On day 18 mice were again sebjected to DEXA
scanning for post treatment measurement of body composition.
The results of p.o. dosing of compound for 18 days on

body weight, fat mass, and lean mass were evaluated and

~suggest which compounds of this invention can be especially

30

useful for maintaining desirable weight and/or promoting
desired lean to fat mass. |

Indirect calorimetry measurements revealed a
smgnlflcant reductlon in respiratory quotient (RQ) 1n

treated animals durlng the dark cycle [0.864 + 0. 013

_'(Contrpl) vs. 0.803 + 0.QO7 (Treated); p < 0.001]. This

I ndi rect calorinetry measurenents revealed a 30
i cant reduction in respiratory quotient (RQ in tHoaaiezoosi mals

st andar di zed

: 3 ehay s Fa28Pucose,
and |nsuI|n arenguahﬂaL@degg 20 identify conpounds of this



Met hod to El ucidate the LDL-chol esterol Total -chol esterol and Tri gl yceride
Lowering Effect of Conpound 5(8) 25 Male Syrian hanstersuﬁmggt@ﬂ;Sprague

Dawl ey), wej.ahing g were placea.on a high-fat cholesterol- rich diet for
t Wo to)‘\(\l’qﬁﬁiég]m%eks prior to use. Fged and water were W WEA23Y i bitum

t hroughout the course of the exper:’i nt. Under these conditions, hansters
becane hyperchol esterol emai ¢ 30 showi ng plasma chol esterol |evels between
180-280 ng/dl. (Hansters fed wi.th normal chow had a total plasma

chol esterol |evel between 100-150 ng/dl.) Hansters with 10 May 2005 WO
02/385;5$hnﬁmkmsapa4ayz& i3mlicahiigle pifasmainbekestar alki(i88tAvhdbrand
above) r.andom zed treatnent groups based on their total

chol es éaroldqrél\?éq lf‘ﬁéser GGhéye figel218v%Le - pr 8§hdii onaddipound of

this | reenRide@N \fﬁ%l(jjss%ﬁ| ad ey v ai,ging CMC with
Tween 80) suchat hatal eacﬁisharlrfls?t er%ﬁrggéglggg %%cgbgﬁégyggg%%ox@ of the

sol uti &Q%ngélémr@owgmcanﬁrgﬁ pyikglbody7weDght 0. 4Een9f i br ate
(SI@HB.:L@I’I%@I galo, RN €RaR ?9‘82%{ ?g% e‘f &gna%get he sane vehicle) was givernr
ro

as a known atpha-agoni s of 200 ng/ kg, and the bl ank
control was veh| cle alone. Dosing was perfornmed daily in the early norning

for 9.1 ntification of Plasma Lipids On the last day of ‘the test,
hamte%ﬂ—&?—eﬂ—?—ﬁoo ul) 15 fromthe suborbital si.nus while under
i soflurane apast RRRA m2cd WEi&TsHR51 P hoBlRPd RATLE SedRifa&p! | ected into
| 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 level between 100-150 mg/dl.) Hamsters with



heparini zed m crofuge tubes chilled in ice bath. Plasma sanples were
separated fromthe blood cells by brief centrifugation.10liaapboshol esterol
and triglycerides were 20 determ ned by neans .of enzymatic assays carried
out awi@eBidssally in the Monarch equiprment (Instrunmentation Laboratory)
following the manufacturer's precegure. Plasma |ipopr /YO, LDL and

HDL) were resolved by injecting 25 ul of the pooled plasm sanples into an
FPLC system 25 eluted with phosphate buffered saline at 0.5 m/mn through
a Superose 6 HR 10/ 30 columm (Pharnacia) maintained room tenp. Detection

and char.acterjzation of the isolated plasma |ipids were acconplished by
post coﬁlulrﬁ%‘ AT icg?PJo‘?s"ceﬁé?l e mentdhiand 2iovs lesteareol / HP r eagent (f or

exanpl e;arlRestie; 30 i [ nf t: lmn). in.a.knitted reaction
coi | mai ntai ned at %C%Taﬁ%ﬁ?ﬂn?eny ysa(ﬁa%‘:#g CJ(yoIt(rl;qrelfrortrcr)vgﬁllo May 2005 WO
02/ 385.9® lpetaysd /42098 usBEay wdee Frapeiiyp timal z 6w 1ihe 1eh ghrestenol
concentration %?n was 4 e ﬁ:'éqr'ed phot onet ri cal 1‘53?/} at 505 nm The effect of

- admi ni strati én of ¥a CHmound 5t DGR &R sHssedved dayanis studied for
t he5 percemriousedutiicie  Gdrtdiblide\elc Wilth MeIreRes Lo hhenyehi cle grouiD.
The LDL | \Aﬁr@i ng efficacy for certain conpounds of this" invention is

mar ked§? “E‘gﬁé'ntretc’@éﬁ’%é’@c@f & @igof idpratoes. '1ICodpodndaeof this

compar g e o B B S oo OB % Y0 88/Bg. boay et thEchol eoterol
.and tr Fghpddbrdéel dwdrgmag (afchdetd , prepared as a suspension in the
- 8ame vehicle) was giveﬁ as a kﬁown alpha-agonist control at
10 g dose of 200_mg/kg,'and the blank control was vehicle
alone. Dosing was performed daily in the early mormning
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 anesthesia
| 2 h after dosing. Blood samples were collected into
heparinized microfuge ﬁubes,chilled‘in ice bath. Piasma
samples were separated from the blood.cells by brief
centrifugation. Total cholesterol and triglycerides were
20_. determined by means of enzymatic assays carried out
gutomatidally ig the Monarch equipment (Instrumentation
Laboratery) following the manufacturer’s preceduré. Plasma
lipoproteins (VLDL,‘LDL and HDL) were resolved by injecting
| 25 ul of the pooled plasma samples into an FPLC system
‘-.25 . eluted with,phosphate buffered saline at 0.5 ml/min through
' .a Superose 6 HR 10/30 column {Pharmacia) maintainéd room
temp. Detection and characterization of the isolated plasma
1ipids-were-accqmp1ished by postcolumn iﬂcubatidn of éhe_
effluent with a Qholésterol/HP reagent ({(for example, Roche
30 Lab'System;-infused at 0.12 ml/min} in a knitted'reaction'

coil maintained atA37°C.  The intensity of the_colof'fbrmed



of a Compound of.this invention was al so studied. The data for reduc. ti on
in total cholesterol and triglyceride levels after’treafgma)onhsh a
conmpound of this invention for 14 15 days was conpared to the vehicle to

suggesyyoiBipaynds that can be particularly desired. T _
contro .feﬁgf?brate did not showgi gnificant efficacyp‘gﬁhg@wwg sane

experimental conditions. 20 Method to Elucidate the Fibrinogen-Lowering
Effect of PPAR Mbdul ators Zucker Patty Rat Mbdel: 25 The |ife phase of the
study on fibrinogen-lowering effect of conpounds of this invention was
part of the |ife phase procedures for the antidiabetic 'studies ok the
sane VBRpBUAEST tafndhetPathe (Amelgsieyobl coneentrathemtapdrvasd, with the

ani mal g.placed #ﬂg%méyi,‘g'&gﬂ anesthesia, - 3nl of 30 blood is collected,
b ' C

y cardiac puncture, 1nto a ringe ~containing citrate buffer. The bl ood
sanmpl ~ i s chh¢l efifeandof eadmidigechtatod 06E t®H Conbsiwd td fhasma that was

stored, at -70 ggr r_to fjbrinogen assay. 10 May 2005 _WO 02/ 38553
PCT/ USHIT 925587 585 HAosieV? | 157 DAY FRT P8 MEFFERY HogiEtHoR pl asm

fi kg i negenpt evels1 Wei €n qpaptidhed Yy #isd N1 cLONGRGG) al - AsSaypgyst em
consists of a coagulation instrunent 5 follow ng the manufacturer's

~ pr ot ocbPweringsafhteacy ofox| cert plmsramnendangf ethis omeatthiepets nen and a
1120 UL, hocorsPLSE D Y St Sl fLbled Pasin Lol nephet o
this invention that_decrease 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 with a compound of this invention for 14
15 days was compared to the vehicle to suggest cémpounds that
can be particularly desired. The known coﬁtrol_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 fibrinégen—lowering effect of

L compounds of this invention was part of the 1life phase
_procedures for the antidiabetic studies of the same
compounds. ' On the last (14%™) day of ﬁhe treatment beriod,
with the animals placed under surgical anesthesia, ~ 3ml of

 30 blood is’ éollected{ by -cardiac puncture, into a syringe
containing citrate buffer. The blood Samplé is chilled
and centrifugéd‘at'éfc to isolate the plasma that Was-storéd
at -70 °C prior to fibrinogen assay. .




t hronbin solution (provided by the instrunent's manufacturer 10 in a
standard concentration) is then added. . The instrurrent1d]igg$',ft296§d t he
clotting time, a function of fibrinogen concentration quantitred with
reference to standard sanples. 15 Results Conmpounds of this invention are
capabl RO Sdering fibrinogen level in vivo. ConpountSTPsMt+2¥8ver
fibrinogen |level greater than velit’cl 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 £ = t ' fy Rat | or ZDF Rat2 Mbdels
Mal e ZM???E?@%%%%%@,% ﬁ?géé', Ri ver Laboratories,

Wl mngton, MA) or male ZDF rats (Genetic 30 Models, Inc, Indianapolis, IN)
of conPakaiteswe Adbriepghn levelsceldneat gdahbifiededly pukdangt oa

treat t on _normal chow and_wat er rovided ad |ibitum
oy ougEahmerel 81 VEL Loy O BOLl P oSOt 80 S RS Be B | et Smene s

PCH USEb143928y Ghe Umagofd StSraer € Prs66tvEd i N BN SEHERES, VENH ChE such
that each rat received once a day approximately 1 ml_ of the solution by

gar vag® R 1R was 1sanpked 1frem Saghy/ RBEEHUISR IRE ght1/2@ndilukien (Si gna
Cheni cab, pPESRALE U BEh 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. Compounds that lower fibrinogen
level greater than wvehicle 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, nonédiabetic (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. '



5 suspension in the sane vehicle) a known al pha-agoni st given at doses of
300 ng/ kg, as well as the vehicle were <controls. Dosin Wﬁ? orned
daily in the early norning for 14 days. Over thecourse of e experinent,
body weight and food consunption were nonitored. 10 Using this assay,
conpoWwibe/mks3t hi s i nvention were found to result in SicadehGanrs Wei ght
reduction. EQUI VALENTS: \While this invention has been particularly shown
and 15 described with references to preferred enbodi nents thereof, it wll
be understood by. those skilled in the art -that various changes in form
and details nay be made;therein w thout departing fron1the scope of the

I nven enconpassed Jy the pended cl ai ns. 2005 359 CLAI M5 Vhat
Laneneempe: e
is clai §-EAYES M SthE §%£§éhF%HaHV P@PP&%Fn§U§PrGéﬁGraI 5
Fornmukeach Rit ABCNiviNa ¥rWe % MaB %%prOX1mately 1 ml of the
solution by garvage at doses 0.1, 0.3, 1 and 3 mg/kg body
weight. Fenofibrate (Sigma Chemical, prepared as a .
5 suspension in the same 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 early morning
for 14 days. Over the course of the experiment, body
weight and food consumptlon 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 skllled in the art that
various changes in form and details may be made ‘therein
without departing from the scope of the invention

encompassed by the appended claims.




and pharmaceutically acceptable salts, solvates and hydrates thereof-,
wherein:. 10 (a) R is selected fromthe group consistingmqﬁa Byl ogen,
substituted or unsubstituted group selected fromd -C8 y¥ ar -al kyl,
Yl -CO 4 heteroaryl -CO 4-al kyl, C3-C6 cycl oal kylaryl-CO 2- is al kyl, and
-CH2-C(O-R 7-R,8, wherein R17 is3®¥ or NH and R18 is optionally
substituted benzyl; (b) Wis 0 or S; (¢c) RRis Hora. substituted or
unsubstituted group selected fromthe group consisting of O -C6.alkyl,
g-C6 ally.1, aryl-CO 4-al kyl, heteroaryl-CO 4 al kyl., sulfonam de, am de,
ORI O and C3-C6 cycl oal kyl; (d) X dSy optionally substituted C2-C5

al kyl ene |inker wherein one carbon atomof -the linker may 25 be replaced
with 0, NH or S; (e) Yis C 0, S NHor a single bond; and 10 May 2005

360 (fymdxi$ %gcﬁe ern1the group consisting of hydrogen, C(R3) (R4)A
A - and a su srtated orunsubsti t ut ed nmoeity selected fromthe group

st o L1yl | -
E££Z|a|L3? t%?ﬁb%?i?é?ﬁ%rségﬁfggrgg %h@ykoigbwgﬁg & r%ct &

20

R
E R8
\ NN
Y Ps P
w
_ X N
R9 R2

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
i | 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



4al koxyaryl, Cil-4al koxy Cl-4al kyl, am noaryl, - and am noCl -4al kyl, and
wherein *hen said substituted noieties are substituted 4y bhgyn one to
three substituents each independently ~elcctcd fromthe group” consisting

of C-CS alkyl, d-, C5 alkoxy, CI-C5 hal oal kyl, Cl-C4 hal oal koxy, nitro,
cyano, CHO  hydroxyl, C-C4 al kanaséec acid phenyl, aryloxy, SO02R7, SR7,
benzyl oxy, al kyl earboxam .do and COOH, wheréin R7 is alkyl or haloalk),I;
and wherein Wn is 0, 1, 2 or 3, (ii)Ais an functional group selected from
the 10 group consisting of carboxyl, G- C3alkylnitrile, carboxam de,

substituted pf) unsibsididdady Sf%énﬁ”@ﬂ'édgro bgb':da%#tg?d or unsubstituted

acyl sul f onam de and substituted or unsubstitute rlggolog; 15 (iii) R3is

H, saturated or ungdregened @3ICR4PAKYA, Lld G5 sabkoxysedRd (iv) R4 is H,
selected fromd-Cr, . al kyl,

hal o, a substitutg r..unsubstituted grou . .
d-C5 al koxy, C3- cg“g%f%ﬁﬁ&;ﬂ"-ﬁégws CAERK TR SHEUBhERYFLSTHIR3” and
R4 ate conbineddd fou GOEH cy %;y;gi ) RL%. ected fromthe
group consisting of h%mrrggen, opti onlgﬁ su]B{srtyl' tdl%lsetcf %rl?]?r%ét k%/eﬁ%’land :
opti onal |y 25 s@ipstj-tadfed ,Cithidaldgyls- by 3602 ) &3_i s independently
selected fromthe group _ )

_ ] galkoxyaryl, Cj_galkoxy Cj_galkyl, aminoaryl, and |

aminoCi._galkyl, and wherein }'v_'vhmén said substituted
moieties are substituted with from one fo three substituents eacilmm_
independently selécted from the group consisting of C1-C5 al'k'yl/, Cl-/
C5 alkoxy, C1-C5 haloalkyl, C1-C4 haloalkoxy, nitro, cyano, CHO,
hydroxyl, C1-C4 alkanoic acid phenyl, aryloxy, SO2K7, SR7,
'henzylox‘y, élkylcarboxami;do and COOH; wherein R7 is alkyl or -
haloalkyl; and wherein - )
(i) nis 0, 1, 2 or 3,
(i1} A is an functional group selected from the
10 group co_nsi'sting.of carboxyl, Ci~
Cialkylinitrile, carbéxamide, substi.tuted or
unsubstituted sulfonamide, substituted or
unsubstituted acylsulfonamide and substituted
. or unsubstituted tetrazole; ) |
i5 - . (iii) R3 is H, saturated orj unsaturatéc"i- C31-Cs
' alkyl, C3~Cs alkoxy, and -
(iv) R4 is H, halo, a substituted ox _
unsubst:;tuted group seiected from C1-Cs
‘ alkyl, C3-Cs alkoxy, C3-Cg cycloalkyl, aryl
20 '. - . €0p~C4 alkyl and phenyl, or R3 and R4 are
| combined to form a C3-Cy4 c;}cloalkl.rl ;
(v)_ R19 is selected from the group consisting
of hydrogen, optionally )
) stibst_ituted_ arylmethyl and o'ptionallyi |
25 substituted Cl-Cdalkyl; N




consi sting of hydrogen, cl-C4 alkYl, C.I-C4 alkYl enyl, and halo;_(h) RO is

i ndependent|y selected fromthe group consisting of hydgf Moo ] -C4 .
alkyl, CI-C4 alkylenyl, halo, substituted or unsubstituted aFyl 020 May
2005 WD 02/38553 PCT/ USO /42928 361 substituted or unsubstituted
aryl-C. L-C4 al kyl, substituted or unsubstituted heteroaryl, CL-C6 allyl,
and ORIQ, and (i) RIOis independenBfyasel ected fromthe group 5
consi sting of hydrogen and C.L-C4 alkyl. 2. A conpound as Clainmed by Caim
| represented by the follow ng structural Fornmula 11: RL \ Y.a N~NW X
N R2 10 and pharmaceutically acceptable salts, solvates and hydrates
t hereof , whirkeiR8 im)irlependestbgtsélLbete@r FHEE ULREI %,9%%9 group 15
selected fromd -C8 al kyl, aryI-CI)Z-aIKgI, het er oar yT- 2- al kyl, C3-C6~
cycl oal kyl aryl ' X449 G gredyrgen b) Canlasadkpil , SC1¢€) R2 is H or a
substituted or wSHPsdHYIUt ed P, . sel ected from C-C6 al kyl and C3-C6
cycl oal kyl ; _ . '
(h) RY is independently selected from the group

consisting of hydrogen, C;-C alkyl, Ci-Cq
alkylenyl, halo, substituted or unsubstituted aryl,



20 (d) X is a C2-C5 al kyl ene |inker wherein one carbon atom of the |inker
may be replaced with O,,NHor S; (e) Yis C 0, S NH owMagiogd e bond;
and (f) Eis (CH2)n COOH or C(R3)(R4)A, and wherein 25 (i) nis 0, 1, 2 or
3, (i acidic functional group such as carbox car boxam de
subst PSR 5 May 2005 WD 02/3§553 PCTf USOl / 42928 HeruSEHERC ¢ ut ed
sul fonam de, or substituted or unsubstituted tetrazole, (iii) R3 is H,
saturated or unsaturated C-C5 alkyl, d-C5 alkoxy, and 5 (iv) R4 is H
hal o, a substituted or wunsubstituted group selected fromd-C5 al kyl,

a -C5 al koxy, C3-C6 cYcl Cal kyl and phenyl, o - r R3 and R4 are conbined to
forma C3-C4 c?ébééﬂEVFEdl9r3unAub§ﬁp@uhédasrwﬂaﬁheﬁ4b@kaﬂy one of O ainms

1 or 2 wherein Wi und, a |ned b of Claims 1, 2
or 3 wherein E | Ei QgFéR 8§n%§3§ Stlt%?% g6y 5%9' nglo §Clains 1, 2, 3
or 4 15 mherelalbyls EOHORGO ; Aaainpound as cl ai med by any one of

d ains. 1, 2 4 qr 5, wherein Yis 0. 7. A conpound as cl ai ned by any one
of d ains RéO AS 1ndependently selected from the group

5 con81st1ng of hydrogen and C;-C; alkyl.
2. A compound as Claimed by Claim 1 represented by the
following structural

Formula I’:

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--
. 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 ‘ .
(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, |
' (ii) A ;s an agldic functional group such as

carboxyl, carboxamide substituted or



or 5 wherein Yis C. 20~ 8. A conpound of Claim7 wherein Eis selected

fromthe group consi sting of aryl-CO 4-alkyl, thio-ClnﬁT@+t§+95 t hi oaryl,
Cl - 4al koxyaryl, d -4al koxyal kyl, am noaryl, and am noCl-4alkyl. 9. A i
conpound as clained by any one of Clains 1, 2, 3, 6, 25 or. 7 wherein Eis!
a grouwwoaebigsbe fornula: 0 0 R14-S' N R4 wherein Rl4 ispgehRei/edrd romthe |
group consisting of CF3, substitugted or unsubstituted phenyl, substuted
or unsubstituted aryl-CO 4-al kyl, and Cl-6-al kyl. 10 May 20Q6 363 10. A
conpound as clainmed by any one of Clains 1, 2, 3, 6,- or 7 wherein Eis a
group of the formula: 0 R14 0 R3~R4 wherein R14 is selected fromthe
group consi stingof CF i ed unsuhsti t ut ed, phe substuted or
unsubst it ut ed aryI-CI§2§3 g§$?“%§% Efgg?gﬁﬁig?’lf? ipggﬁﬁgﬁkadagrclained by
any one of Clainms 1, @ns3bs#itubedbietfradol8,or 10 wherein X is propyl ene. ~
1.2 -1 A conpoun?_of CJﬁiﬂ]l whi ch i s Propanoi c Acid, 2-&4-&3- .
.[2, 5-di hydro- | - [t¥* heRhyFpHEnyPIRerREGR| oF- yReatnrated 41-Cs
triazol-3-yl]propyllp 0X-Vyj-2znmethyl-. -13.. A conpound of C aiml2 which
is Cystall ine Propa%g¥¥f’ €1%C5 Si¥oxy, and , .

5 {(iv) R4 is H, halo, a substituted or

E

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
T 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 wherein E is a group of the formula:

Lo ,R4. 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.



Acid, 2-[4-[3-[2,57-dihydro-1-[(4-m ~!'th~, | phenyl)nethyll -
5-oxo-1H1,2,4-triazol -3-yljpropyl | phenoxyl -2-nethyl -- hawsngzags X-ray
diffraction pattern which conprises at |east one of the follow ng peaks:
13.2 +/- 0.2, 15.9 +/- 0.2, 20.7 0.2, and 24.1 +/- 6.2 in 20 when
obtained froma copper radiation somsce. 14. | A conpound as claimed by any
one of Clains 1,2,5 or 11 that is ;represented by the follow ng structural
formula: 10 May 2005 WD 02/38ii.3 PCT/USO /42928 364 R4A R R3 A-- NN Q
0 xXx NR2 and pharmaceutically acceptable salts, solvates and hydrates

t her eofs.0 Wer&dpbon§ s Ri1L$ §§I E%E g%yg%%gpto groug con5| Stl ng of.

hydr ogen, substituted or unsu

al kyl , < yl vWOexeial Kyl is hetreoear pk- €04 fakkya :C3- C6 cycl oaI kyI aryl -
aIkyI, and -6}Q-CXC»-RI7-RI~, wherein R17 is 0 or 10 NH and R18 is
optionally spbstituted benzyl; (b) R2 is Hor a substituted or
unsubsgb% up selected fromd-C6 al kyl, C3-C6 cycl 6al kyl and

hetero
R4

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 glaimed by any one of Claims 1, 2, 3, 4

5, 6, 7, 8, 9 or 10 wherein X is propylene-;

12 4 A compound of Claim 1 which is Propancic Acid, 2-{4-{3- )
-{2,5-dihydro-1-[(4—methylphenyl)methy1]*5-oxo—lﬂhl,2,4—
_ triazol—B-yl]propyl]phenoxy]—2-methyl—.
713. ¢ |

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.
-l! )

14, A compound as claimed b
Y any one of Claims 1,2,5 or 11 i
represented by the following structural formula: " chat is




(c) Xis a C2-C5 al kyl ene |inke~ wherein one carbon 1-5- atom of the
| i nker may be replaced wwith 0, NHor S; (d) Qis C O O‘rr\;ﬁ?l)y 5 Als a
functional group selected fromthe group consisting of carboxy

trile, 20 carboxam de, substituted or unsub
sul fona@s}f?é ;'{subst Ituted or unsubsgtituted acyl sul fonarﬁsﬁgg%{ﬁag@ubst ittted
or unsubstituted tetrazole; (f) Is H saturated or unsaturated Cl-C5
al kyl, 25 CI-C5 alkoxy; and (g) R4 is H, halo, a substituted or
unsubs,tituted 10vay2006 group selected fromCl-C5 al kyl, d-C5 al koxY,
C3-C6 cycl oal kyl and phenyl, or R3 and R4 are conbined to forma C3-C4
cycloal kyl . 15 A conpoddd as cl ainmed by Caim 14 w@greln Ais COOH 5 16 .
A conpound as clai med by\any ﬁge of Clains 14 or wherein R3 is nethyl.
17 -. A conpound as cl y apy-one of Cains 4 15 or 16 wherein R4.is
met hyI 18 - A compound as 4@l ai { any oneNof Olains 1,2 or 11 10 that

IS represented by the foll oW uraL//UEinul : 0RI N
<

R2

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 cycloalkylaryl-Cq_o-
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
acylsulfonamide and substituted or unsubstituted
~ tetrazole; - | , |
(£} R3 is H, saturated or unsaturated Cl—Cs alkyl,
25  C1-Cs alkoxy; and

{(g) R4 is H, halo, a substituted or unsubstituted



HON- R4 R33N R2 and pharnmaceutically acceptable salts, solvates and

15~." hydrates thereof, wherein: (a) R is selected fromagkaygoosp.. .
consisting of hydrogen, substituted or unsubstituted group selected from
Cl -C8 al kyl, aryl-CO4-alkyl, 20 ., heteroaryl-CO 4-al kyl, C3-C6 :
cycl oal kyl aryl -CO 2- al kyl, and - d®. - -C(O-R7-RI 8 wherein RL7 is 0 or NH
and R18 is optionally substituted benzyl; (b) R2 is Hor a substituted or
unsubstituted group selected fromCl-C6 al kyl, C3-C6 cycl oal kyl and 25

het eroaryl; 10 May 2P95, 366 (ﬁ) X is an optlonally substituted C -C5

al kyl ene | i nker ShREPeBR1eRESEaom §uoﬁsoﬁ1ﬂ<n’é | iGak&¥s koo repl aced

with O, NHor S; 5 (d) Qis_C _0 or S é R3 is _H, satu ated or

unsat ur at ed CI-9g3aFﬁyFYCleFlbglaP%gx?hegﬁ (PF B8 i kLA 2

b d d.f cs dikyl, O-C5
Zrkzi;fqtio 8% ggsggi%éél fﬁ%ﬁp gﬁykeC%§C§§r§E§8k4 are Zonbined to form
| %VC'ﬁaédsaﬂoué@a% arm%aw@éim% Whapyiang 95 ek 1-11, 14,

5 16 .A compound as claimed by any one of Claims 14 or 15

15

wherein R3 is methyl.
17 -.A compound as claimed by any one of Claims 14, 15 or 16
wherein R4 is methyl.
18 A compound as claimed by any.one of Claims 1,2 or 11.
10 ‘that is repreéented 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 consistiﬂg of
hydrogen, substituted or unsubstituted group
selected from C3-Cg alkyl, érylwco_4-a1kyl,
20 heteroaryl-Cq-g-alkyl, C3-C6 cycloalkylaryl-Cg_z-
| "alkyl, and -CH,~C(0)-R17-R18, wherein R17 is O or
NH and R18 is optionally substituted benzyl;
(b) R2 is H ox é—substitﬁted or unsubstituted group
selegtedlfrom C1-Cg alkyl, C3—C6'cycloalkyl and

25 - heteroaryl:;



16, 17 or 18 wherein R selected fromthe group consisting of a substituted

or1unsubstituted Cl-C8 al kyl, aryl-Co-4-alky 1, heteroaﬁyhﬁi%%?? al kyl ,
and C3-C6 cycl oal kyl aryl -CO- 2-ilkYl. 20. A conpound as cl al Py “afy one
of Claims 1-11, 14, 15, 16, ~17, 18 or 19 wherein Rl is substituted aryl.

20 21 -, A conpound as clainmed by amg one of the Clains 1, 2 -or 11 that is
represented by the followng structural formula: VV-R5 N 0 HOR4 R3 R2
.25 and pharmaceutically acceptable salts, solvates and hydrates thereof,
wherein: 10vay~2,,qP5 367 (a) R2 is Hor a substituted or unsubstituted

roup sele d f K cl oa and heteroar l; 5 (b) x
?s ;g optloggﬁly su%;%%t§§t§ E%Héﬁ’ﬁﬁg% i ‘?#H%br kylente garbon(a%om
st or o oL inREr] GHEZETH Bk Bl ek LS 1 b SBRY AT O e

unsaturated Cl-C5 al kyl
or unsubstit ut edbegreppasefieeied tr,oMHCoxC5 al kyl, O - C5 al koxy, - C3-C6

cycl oal kyl and pggnyl or R3-and R4 are conbined to forma C3-C4

cycl oal kyl ;
5 (d} ©Q is C, 0 or s;

(e} R3 is H, saturated or unsaturated C1-Cs alkyl,
C1-Cs alkoxy; and o
{f) R4 is H, halq, a.substituted or unsubstituted
group selected from C3-Cs alkyl, C3-Cg alkoxy,
10 , C3 Cg cycloalkyl énd phenyl, or R3 and R4 are
comblned to form a C3-Cy4 cycloalkyl

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 unéubstitﬁtéd
i5 C1-Cg alkyl, aryl-Cg.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 pharmaceutically acceptable salts, solvates and.

hydrates thereof, wherein: R }



(e) Vis a bond or a unsubstituted or substituted 15 d-C3 al kyl ene group;'
and (f) R5 is substituted or unsubstituted group selectemlméfgqmaryl

heteroaryl and cycl oal kyl groups. 2 2 A conpound as clai nmed by“any“one of
11 20.- +2- that is, represented by the follow ng

Clains 1 1, 2 or
structural formila: R6 R6R6 0 V3R 0 HONRS N- IR44 R3 --0 R2 10
May 20Q6,,,',, 368 and Pharmaceutically acceptable salts, solvates and

hydrates thereof, wherein: (a) R2 is Hor a substituted or unsubstituted
group selected fromC -C6 al kyl, C3-C6 cycloal kyl and heteroaryl (b) X is

an optionally substitued C -C5 al kyl ene |inker wherein one carbon atom of
S; 10 (¢) R3is H saturated or

the' I'i nker nﬁ¥) be replaced with O, NH or
unsat ur at ed cs %J%?I or a substituted or unsubstituted group
selected from C3-Cg alkyl, C3-Cg cycloalkyl and

heterocaryl;
5 {(b}) X is an optionally substituted 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 (&) 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:




Cl-C5 al koxy; (d) R4 is H halo, a sul?stituted or unsubstituted group
selected fromC -C5 alkyl, G-C alkoxy, C3-C6 cycloallq ggﬁb enyI or
R3 and R4 are 15 conbined to forma C3-C4 cy; cl oal kyl ; ?g§ 'S “&thond or
a unsubstituted or substituted Cl-C3 al kylene group; and (f) RGis H OR
Cl-C5 al kyl, al koxy, halo, hal oal kyf8 hal oal koxy, nitro, phenyl, aryl oxy,
SO02R7, SR7, 20 :cy.ano, benzyl oxy, phenoxy, al kylcarboxam do or COOH
wherein R7 is an al kyl or a haloal kyl. 23..A conpound of C aim 22 wherein

V is methyl epe. 24. A conpound as claimed by any one o f Cains 1;22 or 23
25 wher ei n Emdsghanmddﬂutléﬁﬂly\é@E@ﬁ%@Elésséi@é”EQo@¥a€@¥ ang of
A conpound as cl ai red by

G ainmsi22, 23 or 24 wherein R3 is nethyl. ~26-.
any one of EYEr@tes fhereptmhprem: wherein R4 is, nethyl. 30 10 May
2005, ,,,- 369 27 A conpound as clainmed by any one of Clains 1 or 2 that is
represent ed b¥ the followng structural fornula: R6 R 0 0 Zell R HO N
(a R2 is H or a substituted or unsubstituted group
5 selected from C3-Cg alkyl, -C3-Cg cycloalkyl and
heterocaryl

(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 compound as claimed by any one 6f Clainw%éz or 23
25 wherein X is propylene. ‘ h
T 25, A. compound as claimed by any one of Clalns 22, 23.0r 24%
‘ wherein R3 is methyl. ) _
- 126, A compound as claimed by any one of Clainsﬁzz,‘ZL 24 or 25
wherein R4 is methyl. o |

- 30




ly . N RA RB N R2 and Pharmaceutically acceptable salts, solvates and
hydrates thereof, wherein: 10 (a) R2 is H or a substituti@dMay200%substituted:

group selected fromC -C6 al kyl, C3-C6 cycl oal kyl and
het er oaryl - (del et e~het er oaxyl ) ; (b)3 R3 is H saturated or unsaturated Cl-C5

“alkyl, g-C5 alkoxy; 15 (c) R4 is f—? hal o, a substituted or unsubstituted

group selected fromd -C5 al kyl, C-C5 al'koxy, C3-C6 cycloal kyl and
phenyl, or R3 and R4 are- conbined to forma C3-C4 cycloal kyl; and (d) R6
S indegendently selected fromthe group 20 consisting of H OR C-CS

al kyl ,2al koy commnd ras |Dained halasl ooy oMidToimphenyt 2 anEwXy,
10 May 21005 370 al kyl carboxam do

S02R7, SR7, ;qy enzyl he ,
or COOH wher & %%f%s%ﬁ%ﬁ{ ﬁ%%&%ﬁ%&wa|SWCtma% conpound as cl ai ned
by any one dor@udiavs 1, 2, or 4- 27 that is represented by the follow ng -

structure: R6 A6 E

R6
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
; V'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,




\Y NN N ~--- 0 R2 wherein R6 is independently selected fromthe group

consisting of H OH Cl-Cs alkyl, alkoxy, halo, haloallyl aw%dﬁal kpxy,
nitro, phenyl, aryloxy, SO02R7, 10 SR7, cyano, benzyl oxy, phenoxy, *-

al kyl carboxam do or COOH wherein R7 is an al kyl or a hal oal ky~. 29 A
conpound as clainmed by any one of37€ ains 1, 2, or 4--'28 wherein there are
two R6 substituents independently selected fromthe group consisting of
hydrogen, Cl-Cs 15 alkyl, d, F, OCH3, CF3, and SCF3. 30. A compound as

cl ai mred by any one of - CIalms 1, 2, or 4- 29 whereinEYis 0O HO R4 R3 20
-31. A conpoundalRpLeseBbREmbitot Be E@bhOWh'éQ-e?Ltrf li@vt li@'an Q5H! e 10 May

2005 WD 02138553 rCT/USO /42928 371
a halocalkyl.

28. A compound as claimed by any one of Claims 1, 2, or 4-

5 27 ., that is represented by the following 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

(l)
o
HO .
' R4 R3
20 A compound represented by the following structural

formula:

H



z x N E -CZ RO R2 and pharmaceutically acceptable salts, solvates and
hydrates thereof, wherein: b (b) Rl is selected from thejogugypogmnsi sting
of hydrogen, substituted or unsubstituted group selected fromCl-C8

al kyl , way 4238663 4- al kyl, heteroaryl - CO 4-al kyl - ?%%ﬁryl CO 2
al kyl, and -CH2-C(O) - R 7-R 8, whergi n R17|500r I-Tan

optional ly substituted. benzyl; (b) Wis 0 or S;. (c) R2 Is Hor a
substituted or unsubstituted group selected fromthe group consisting of
a-C6 alkyl, <C-C6 allyl, aryl-CO 4-alkyl, heteroaryl-CO 4 15 al kyl,

sul fonam 'de, amde, ORIO and C3-C6 cy, | oal kyl; (f) X is an optlonally
substituted Cl-C5 alkylenﬁa i nker mhe6)1n one carbon atom of the linker

may be,replaced with 0 or S; 20 ( Yis C 0, S NHor a single bond,
and (f) Eis selected he groNp-c nsisting of, hydrogen, C(R3)(R4)A,
A, substituted or tuted | eched from the group consisting of
(CH2) n_COOR19 ’ Cﬁi” | 25 CO 4-al kyl,

thi o cE oY 005 WD 02/ 38553

R9 R2

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} W is O or S; 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 | B alkyl, sulfonam;de, amide, OR10 and C3—C6
. cycloalkyl;
(f} X is an optionally substituted C;-Cg alkylene
1inker wherein 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, substituted or _
'unsubstltuted selected from the group con51st1ng
o of (CHg)n COOR19, C3-Cg alkyl, C;-Ce allyl, aryl-
25 - Cp-4-alkyl, th;o—C1_4—a1kyl, thioaryl, Ci; ‘



PCTI USOl / 42928 372 4al koxyaryl, Cl-4al koxy d -4al kyl, am noaryl, and
arai nod - 4al kyl, ‘and wherein (i) nis 0, 1, 2 or 3, (||)1gﬁwé§230§unct|onal
group selected fromthe 5 group consisting of carboxyl,
C3al ky, gp}g L3 car boxam de, substituted or unsubstltuted sul f onam de,
substﬂ[ ¢ unsubsti tuted acy}i%l f onanmi de and subst¢tHUH2928r
unsubstituted tetrazole; 10 (iii) Is H saturated or unsaturated G -C5
al kyl, C-C5 al koxy, and (iv) R4 is H halo, a substituted or
unsubstltuted group selected fromd-C5 alkyl, d-C5 al koxy, C3-C6
cycl oal kyl, aryl 15 CO- 4 al kyl and phenyl, or R3 and R4 are conbined to
forma C3-~'4 cygﬂld@JWrYI(,V)C:LRJ@al]«sozs}el@fl@&ll}iybmddﬂﬁacmlqw cansi sting of
hydrogen, optionally substituted aryl methyl and optiionally substituted
Cl-C4 al kyl ; 20E”%%BQ@iﬁéﬁlﬁhﬂepéﬁuéwﬂhyrgemected fromthe group consisting
of hydrogen, CI-%é alkyl, CI-C4 alkylenyl, and halo; (h) RO is
| ndependent |y se(l ctéd 3‘f""rc?m tre ?gr%p3 consi sting of hydrogen, C-C4 al kyl,

G- C 25 alkyl ens) el oS Wistd et Qo5 Wotdd M E AR ene SUDSHT tut ed
or_unsubstituted aryl-C3. -
5 group con51st1ng of carboxyl, C;-

Cialkylnitrile, carboxamide, substituted or
unsubstituted sulfonamide, substituted or
unsubstituted acylsulfonamide and substituted
‘ or unsubstitutedrtetrezole; '
10 7 (1ii) R3 is H, saturated or unsaturated Cp-Cs
alkyl, C3-Cg alkoxy, dnd
(iv) R4 ‘is H, halo, a substituted or

unsubstituted group selected from Cj-Cs
alkyl, C31-Cg alkoxy, 03”06 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-Cy alkyl C:-C4 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,
o substituted or unsubstituted.aryl—C;—Cgalkyl”
substltuted or unsubstltuted heteroaryl C1-C5
allyl, and OR10; :
_ (i) R10 is 1ndependent1y selected from the group
- 30 .con51st1ng of hydrogen and C;- Cgalkyl-



substituted or unsubstituted, heteroaryl, CI-C6 allyl, and Cklo; (i) R10

I s i ndependently selected fromthe.group consisting. ofmgp{%; and
C3.-C4 alkyl; 10 May 2005, 373 (j) Zis COC3 alkylene, 0, S, N, 0- (COC2
al kylene), S (COC2 alkylene) , and N (CO C2 alk-ylene) .; and W--- is an

optional bond to forma double bond”® 32,- A conpound of O aim 31 having

. the formula. Rk R8 NN \Yw z x N5 F19 R2 33:- A conpound of O aim 31.
or 32; represented by the structuralformula: R RB NN O x N RO R2 10
34.. A compound of CainBl represented by the structural formula: RIL R8

55;01 NN Aj) Z is Cp-C3 alkylene, O, S, N, 0-({Ce-C; alkylene), S~
(Co-C> alkylene), and N-(Co~C2 alkylene); and

(k) --- is an optional bond to form a double bond.
32 . A compound of Claim 31 having the formula:-:
R1
R8 /
N

5
33:. A compound of Claim 31 or 32, represented by the
structural formula:
A1
R8 /
10 34,

A compound of Claim 31 represented by the structural
.. formula: '

R8 - | /

35 . A compound of Claimi31 or 32/ represented by the
- 15 following structure: ' | |




W F39 R2 35 A conmpound of Caim! 3.1 or 3-21 represented by the

follow ng structure: 10 May 2005 374 RB O N N A X N maﬁo 536-- A
conmpound of claim31 or 32 represented by the following structure: ‘R R8
NN ACQx N- RO R 5 3 7 A conpound as cl ainmed by any one of dains , 31,
32, 33034, 135 -or 36. '-whereind’Ai s COOK. 38-. A compound as cl ai ned by
any one of Clainms 31, 3~, 33,34, 35, 36 or.371 wherein Wis 0. 39. A
conpound as clained by any one of Cainsl31l, 32, 33,34, :LO 7135, 36, 37
or 38 --wherein R2 is d-C4 al kyl.

R1

- 36 - A compound of Claim 31 or 32 represented by the

following structure:

R1

oo
—
“ X J’\h{/\?w .
R9 " :

5 37~. A compound as clalmed by any one of Claims ~31 32, 33,34,

!35 or 36. '-wherein A is COOH. , ‘
'38-. A compound as claimed by any one of Clalms 31, 32, 33,34,

135 36 or .371. - .. wherein W is 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 C1-Cq alkyl.

‘ _:40 A compound as cla:;.med by any one of ‘Claims 31 32, 33,34,
‘35 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 optlonally'
_ :@5 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 Rl is a
substituted or uns_ubstitutec'l 'group se‘lected from the group_r
 censisting of C1-Cg alkyl, aryl-Cg_g-alkyl, heterocaryl-Cg._4-

20 -311;};1‘; C3-C6 cycloalkylaryl-Cg_y-alkyl and phenyl.



~-40- A corrpound a's claimed by any one of -Clains '31, 32, 33,34, '35,

36, - 37, 38 or 39 wherein Xis C2-C3 alkylene. .4.1. A Bgﬁﬂp%g% as .cl ai med
by any one of Cains !3l, 32, 33,34, A35, 36, 37, 38, g or wherein. R
is optionally. -15 substituted phenyl or benzyl. 1,42. A conpound as cl ai nmed
by any one of Cainsi 31, 32, 33/344;5; 135, 36, 37, 38, 39, 40 or 41 wherein
Rl is a substituted or unsubstituted group selected fromthe group
consisting of ¢ _-C8 alicyl, aryl-CO 4-alkyl, heteroaryi-CO 4 .20 alkyl,
C3-C6 cycl oal kyl aryl -CO 2-al kyl and phenyl. 10 May 2005 375 43~ A conpound
as cl ai ped b}g an% one of Cllfai@ms 1-42 wherein said conmpound is )
r adi ol abef ed™ SHFPORNG, Ao GG Fe: Py /ey PRt s idts Gfdehenginner ei n
sai d conpoungdak§g bﬁmﬁo%h%ﬂis4§adéoﬂgﬁkg%ﬁ€UtiCa' conposition, conprising a
pharmaceutically acceptable carrier and at | east one conpound as clainmed
by any one of Cains 1- 44, or a pharnmaceutically acceptable salt, solvate
for a_di sorder

.or hydraje h f. "46. A.CO und for use in thera
m')du?/atz%' b% gE"E‘ Pbl?fisgﬁecbl%ggaeg& Sflyaé’f’ievé’%e(ﬁ: tort3 WHEHEh the

conpound, orspbharaespuhheaikyréceeptalgl e salt, solvate or hydrate thereof,
is a compound of Cains 1- 42. -47. Use, of a conpound for the manufacture

of a: nmedi canent _
45. A pharmaceutical composition, comprising a

pharmaceutically acceptable carrier and at least one
compound as 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 peroxiSOme proliferator activéted receptor,
wherein the compound, or pharmaceutically acceptable
salt, solvaté or hydrate theréof, is a éompound of
Claims 1- 42. - | |

‘47.  Use of a compqund for the manufacture of a’'medicament
for the treatment of a condition modulated by a
perqxisome proli_ferator activatéd recepi:or; wherein

“the cémpoﬁnd, oilpharmdéeuticaliy acceptable salt,

so]vate or hydrate thereof, is a compound of Claims
1-42, |

48 | Use of a compound of Claims 1-42, or a pharmaceutically

acceptable salt, solvate or hydrate thereof in the manufacture

_ 9f a medicament for treating or preventing diabetes mellitus
in a mammal: - ' o



for the treatnment of a condition nodul ated by a Peroxisone proliferator
activated receptor, wherein the conpound, or pharmaceutliOdday Q0@fccept abl e
salt, so3vate or hydrate thereof, is a conmpound of Cains 1-42. 48 Use of
a conmpound of Clains 1-42, or a pharnaceutically acceptable salt, solvate
or hydrate thereof in the manufacture of a nedicanent for treating or
preventing di abetes nellitus in g mmual; 10May20% 376 49.. Use of a
conmpound of Clains 1-42, or a pharnaceutically acceptable salt, solvate or
hydrate thereof in the manufacture of a nedicanment for treating or
preven&%n%ﬁggr iovascul ar disease in a mammal . 50- Use of a conpound of
Clai ms” 1: 4 8t 3 %Wéeeﬁ ehtins ladeepbabh episaldacesl ¥4t or hydrate

t her eof | §a8 huf3cttur §0bvate mudibodment tlosrdareahi Dge Qhadir@¥enting
Syndrome ;i A S°THRANE f8%. teertdng oronpevert ofy ChalitdvdsddarOl a

phar maceut1cafty HtGePPEBrE- salt, solvate or hydrate thereof in the

manuf acture of a nedicanent for treating or preventing obesity in a

manmal . 5, 2. A process for preparing a triazol one conpounds as defined in
any onel- -Yde @faiansoipdhcs dirdcPh 08ESE-LOMBL §i Pl GONLAGEEDg an acyl |
seni car baziaeptiabie ama BGi Golate Sor M PIAERS $hagc&F @mﬁebﬂ{a AdPR% wherein
the ac id ¢5 aamedithiomic fae redQidpor?@Pevendiy Syndrome X in a mammal.

51.Use of a compound of Claims 1-42, or a pharmaceutically
acceptab}e ;alt, solvate or hydrate thereof in the manufacture
of a medicament for treating or preventing obesity in a mammal.

- 52.A process for preparing a triazolone compounds as defined in any éne

iof -Claims 1-42 said process comprising contacting an acyl
semicarbazide with an acid. :

53. A process as'ciaimed by Clain152—7whe;ein the acid is a

sulfonic acid.



54 A process as clai med by d ai m 52 wherein the acid is pyridinium

hydr ochl ori de. 55. A conpound of the formula; O %&5§0§§) .wherein
(a) R is hydrogen or is selected fromthe group con5|st|n

substituted or. unsubstituted group selected fromd -C8 alkyl,

aryl - CO 4-al kYl , heteroaryl - CO 4- alkyl, and C3-C6 cycloalkylaryl'
CO 2-alkyl; (b) RRis Hor a substituted or unsubstituted group selected

fromthe group consisting of C1-C6 alkyl, C1-C6 allyl, aryl-CO 4-alkyl,
het er oaryl - CO-4- al kyl, sul fonam de, am d6, OR10 and C3-C6 cycloalkyl_f(c)

X is an o tionaII subs i tuted n one carbon
At oribr -+ RePEPRESY Fly S 1R MeEhiNs SRt 1 Wi Sile JRALE I 2 PR,
or a pyrgbdenbandhyardchabrides sel ected fromthe group consisting of

[ unsubsti tut ed

hydrogen, (CH2)n COOR19; C(R3) (R4)A, substituted or
selected fromthe group <consisting of d-C6 alkyl, C3.-C6 allyl, aryl-Co-

4-al kys, Ahéédbdbuddabkythet RbemaYhk: O - 4al koxyaryl, Cl.-4al koxy C:L-4alkyl,
am noar.yl, and aninoCI-4aIky|, and wherein 10 May 2005

R Q' onis
NR,

E
o L
' N~ TRt

X

wherein
(2) R1 is hydrogen or is selected from tﬁe 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-C5 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, (CHz)p COORLY, C(R3)(R4)A substituted

or unsubstltuted 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



378 nis 0, 1, 2 or 3, Ais a functional group selected fromthe group
consi sting of carboxyl, c:,- CGalkylnitrile, carboxam de,j@Eulpbodaited or
unsubstituted sul fonam de, substituted or unsubstituted acyi sul fonam de
and substituted or unsubstituted tetra:zole; (iii) R3is H, saturated or
unsaturated O -C5 alkyl, Cl-C5 al¥®xy, and (iv) R4 is H halo,, a
subst-ltuted or unsubstituted group selected fromCl-C5 alkyl, d-cb

al koxy, C3-C6 cycloal kyl, aryl CO C4 al kyl and phenyl, or R3 and R4 are
conbined to forma C3-C4 cycloal kyl; (v) R19 is selected fromthe group
consisting of h¥drofers Bptilendl jox Substituted C - Cda~kyl and optionally

substituted arydet y-'Cff l.s _Lndependent Ly selected fromthe group
consi sting of hyddlrr%)g‘gn%'s élt ha F%gi}lﬁ ?JQS)EQ S&hﬁﬂt@ﬂ viromdehehal o; (g) RO
i s independently selgroed &onsishengr 68pcabhoxy@Ongl sting of hydrogen,

-4 alkyl, --C4 aék l.enyl, hal o, substituted or unsubstituted aryl,
substituted or unsubst %&Kiﬁ%%ﬁ%@e(]Q4§bQﬂqm4d¢: substituted or

unsubsti t ut ed heteroypﬁupagiug;ed sulfonamide, substituted or
unsubstituted acylsulfonamide and substituted

or unsubstituted tetrazole:

(iii) R3 is H, saturated or unsaturatéd Cq1-Cg
alkyl, C1-Cs alkoxy, and

(iv) R4 is H, halo, a substituted or _
unsubstituted group selected from Cq1-Cg
alky;,,c1~c5 alkoxy, C3-Cg cycloalkyl, aryl ;:

| Cop-Csz alkyl and phenyl,ror R3 and R4 ére
IV combined to form a C3-C4 cycloalkyl;

(v) R19 is selected from the grouﬁ consisting.
of hydrogenf optionally substituted Cl-
Cdalkyl énd optionally substituted .
arylmethyl; .

({f) R8 is independently selected from the groﬁp
consisting of hydrogen, Ci1-C¢ alkyl, C{—Cd
alkylenyl, and halo; - _

{g) R9 is indepéndently selected from the grouﬁ
consisting of hydrogen, €;-C; alkyl, C1404 |
alkylenyl, halo, substituted or‘unsuhséituted aryl,
substituted or unsubstituted aryl-C;-C; alkyl,
substituted or unsubstituted heterocaryl, C;-C¢
allyl, and OR10; and  ° - |

{h) RlO'is'independently selécted from the group

consisting of hydrogen and C-C4 alkyl; and




allyl, and OR10; and (h) R10 is independently sel ect ed fromthe gr oup

- consi sting of hydrogen and Cl-C4 alkyl; and 10 May 2005 +@g8yCQodsRLS is
selected fromthe group consisting of hydrogen and an optionally

substituted substituent selected fromthe group consisting of :-C4

al kyl, aryl, and benzyl. 56. A conpsmad of Claimvi ha ng the formula: A

0 ORI5 Nx )~~Nd Rl RO 57. A conpound as clained by. any one of the

Clains 55 and 56 wherein R is a substituted or unsubstitut ed group

sel ected fygiomizw Jggcggqlé*(g{gj 4- al kyl,

het er oaryl - CO 4- al kyl , - SEyd};]Q a?iyé}ar'% %%lgfz d phenyl. -58. A
Eogpé%?ﬁeq g @?ﬂﬂl#-‘l}qi&mh sl Ed thed Mtﬁﬁlen@sm%%& (a) R3-is
Nyar Q& Ahd %r%%l ee s:.srt%ggt ) L—CE alkyl aryl, and benzyl.

56 .- A compound of Clalm 55 hav1ng the formula:

A n
0 RE Q. _oris
AR
)\'\ N
X N 11

- 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

(a) Rl is hydrogen or is selected from the group

- wherein

consisting of a substituted or unsubstituted group-



consisting of a substituted or unsubstituted group 10 May 2005 380
selected fromg-C8 al kyl,.aryl-CO 4-al kY 1, heteroaryl 1@Qa42808yl, and

C3-C6 cycl oal kylaryl- CO2-alkyl; (b) R2 is Hor a substituted or -
unsubstituted group 5 selected fromthe group consisting of C-CG al kyl,
g-C6 allyl, aryl-CO 4-al kyl, heterogaryl-CO 4- al kyl, sul fonam de, am de,
ORI O and C3-C6 cycloal kyl; (c) X 780an optionally substituted CI1-GC5

a'l kyl ene 10 Iinker wherei n one carbon atom of the'linker may be replaced

with O, NH or gg%&‘aﬁ‘ﬁlsc 0, S, N\Hor a single bond;, and (e) Eis

sel ected fromt h§ dcﬁﬁ%ﬁ“s‘?lngsoﬁlkkr}drégﬁh ~Cgulpsaikyled or
roup .consi sting of (CH2)n COORL9,

unsubstituted s ed 1 rom-t

C(R3) (R4)A C. |i-‘%g‘g5 %ﬁ’ Ehfgrlané*F?rrC@cmclfaaklyylaryb
thio-cl-4-al kyl ,¢ nbh%qg[ C 1- 4a|koxyary|_ Cl - 4al koxy Cl -4al kyl,
am noaryl, and a 4a1ky| and wherein 20 (i) n is G 1, 2 or -3, (ii)

A I's an acighx frmcis anal gg%{pb o] consi sting of
boxyl, G - C3a|ky|n|tﬁile oxan1% b G%)Qb% %ﬁ 9X¥kbstituted
f onanmi de, subi®lecirasy meHQBLTlmslﬂme tcibreeh SO W qn_[a«rabdel@ehdl

substltuted orca_aubsttﬁft%g tetrézol e;

. aryl-Cqo_g4- alkyl, heteroaryl-Cg_4-
alkyl, sulfonamide, amide, OR10 and 63—C5
cycloalkyl; | -

(c) X is an optionally substituted C1-Cg alkylene
10 ‘ linker wherein one carbon atom of the’ linker may
be replaced with 0, NH or S;
{d) Y is C, o, S, NH or a single bond; and
(e} E is selected from the group consistingrof
hydrogen, substituted or unsubstituted selected
15 : | 7 from the group con51st1ng of (CHp)p COOR19

C(R3) (R4)A, C1-Cg alkyl C1~C¢ allyl; aryl Co-4-
a%kyl, thio~Cy_g4-alkyl, thloaryl, Ci-galkoxyaryl,
C1-4alkoxy Cy_galkyl, aminoaryl, and éminocl_
42lkyl, and wherein |
20 - L) n is 0; 1, 2 or 3,
(ii) A is an ac1d1c functional group selected from
_the group consisting of carboxyl, Ci~
Cialkylnitrile, carboxamide, substituted or
o unsubstituted sulfonamide, substituted or
25 ) unsubstituted acylsulfonamlde and subst;tuted
or unsubstltuted tetrazole; _
'(iil? R3 is H{ saturated or unsaturated C1-Cs
alkyl, Cj-Cg elkoxy,‘end
| (iv) R4 is H, halo,.a substituted or
30 | "'unsubstituted-group selected from Cj-Cs



(ti1) R3is H saturated or unsatu'rated Cl-C al kyl, C'ﬁ'@x%ﬁ% *and
(tv) R4 is H halo, a substituted or 30 unsubstituted gro ed from

Cl-C5 10 nmay 2005 381 alkyl, d-C5 al koxy, C3-C6 cycloal kyl, aryl COC4
al kyl and phenyl, or R3 and R4 are - conbined to forma C3-C4 cycl oal kyl ;
(v) R19 is selected fromthe group 3hnsisting 5 of hydrogen, optionally
substituted O - C4al kyl and optionally substituted arylmethyl; (f) R8 is

i ndependently sel ect ed fromthe g’roup consi sting of hydrogen Cl-c4 al kyl,

Cl-C4 10 al kyl enyl, shpal oc i ndepend cted fromthe
group consisting of hydr ogen, FE? % %n 1% iZcPf;I' aﬁa’lo
substituted or unsubstit-g eglagw andS ut ed. ted aryl-d -C4
al kyl, 15 substituted lgr 1léjinsubstl tute hetl}eroaryl g}ﬁ%@é& , and ORI G
and (h) RI O is independmbtihgdsebeebeth &r @@_@% SI st| ng of
hydrogen and C-C4 alkyl. .59 A conpound of the for R8 NF~ W x ANN
89 (v) R19 is selected from the group consisting

5 of hydrogen, optionally substituted C1-

C4alkyl and optiornally substltuted
arylmethyl-
(f) R8 is independently selected from the group
_ consisting of hydrogen, Cl-C.;; alkyl, C,-C,
10 alkylenyl, and halo; |
' (g) R9 is ihdependently selected from the group
consisting of hydrogen, C;-C; alkyl, C;-C4
alkylenyl, halo, substztuted or unsubstltuted arvl,
| substituted or unsubstltuted aryl—Cl-—C4 alkyl,
is substituted or unsubstltuted heteroaryl, C;-Cg
allyl, and OR10; and ' |
(h) R10 is independently selected from the groupr
consisting .of hydrogen and C;-C, alkyl.

.59 . A compound of the formula:

R8s N
B NPy
\YQ /l |
x” NR,
R9




10 May 2005 382 wherein (a) Rl is hydrogen or is select _Mfrggag) he group
consisting O a substituted or unsubstituted group 5 selecC eq” fr d-C8
al kyl, aryl-CO 4-al kyl, ‘“heteroaryl-CO 4-alkyl, and C3-C6 cycl oal kyl aryl -
CO 2-alkyl; (b) R2 is Hor a substiigred or unsubstituted group selected
fromthe group consisting of C1~C6 alkyl, 10 ¢G-C6 allyl, aryl-CO 4-alkyl,

het er'®R@Y$imO 4 al kyl ., sul fonani de, ami de ORI O and" C3-C6 cycl oal kyl; (c)
| en | i nker wherein one carbon

I b d "
Xis, an 03%])0%1 J.}/SSAsttltute CI &%fl ¢d rw%pegrogg) Yis C 0, S

atom of th i nker

NH or a single d‘m-nﬂ:,staﬁ@ (oﬁi) idu&nsﬁﬁ'tﬁ%&ﬂ éfqmélhssgi & OFSbsh! ng of

h:?/drogen substltut ed or_ un substituted selected fromthe group consisting
of (CH2)n CeOREFISHPCEiRom Croks €ad aldapl- crg -4-GE.Jylyl . aryl - CO 4-

al kyl', thio-Cl aI K | oar 4al kox ar Cl - 4al koxy Cl -4al kyl

ami noaryl, and h} ryl4gpk§1r¥‘559{$ Wi qu]@@kmlawh '3, 25 (ii)

A is an. acidicduncti . group selected fromthe group consi sti ng of
car boxyl, C 1- &gl rl?&?glit rile, carboxam de, substituted or unsubstituted

sul fonam d®) swastiist t 8¢ a substituted or unsubstituted group
' selected from the group consisting of C1-Cg alkyl,
i0 C1-Cg aliyl, aryl-Cg.g-alkyl, heteroaryl-Cqo.g-
alkyl, sulfonamide, amide, OR10 and C3-Cé
cycloalkyl;
{c) X is an optionally substituted C1-Cs alkylene
linker wherein one carbon atom.of the‘linker may
15 ) . be replaced with 0, NH or S;
.. {d) Yis C, 0, 8, NH or a single bond{ and
(e} E is selected from the group consisting of
hydrogen, substituted or unéuﬁstitﬁted selected
_ from the group cénsisting of'(CHz}n CéORlS,-
.20 C(R3) (R4)A, C1-Cg alkyl. Ci1-C¢ allyl, aryl-Cg_g-
alkyl, thio-Cjy.g-alkyl, thioaryl; C1_4alkoxyaryl.
Ci- 4alkoxy Cl 4alky1 am:.noaryl and am1noC1_
4a1kyl and wherein '
(i) nis 0, 1, 2 or 3,
25 (ii) A is an acidic functional group selectéd
from the group comsisting of carboxyl, C;-
_Cgalkylnitrile, carboxamide, substituted

or unsubstituted sulfonamide, substituted




10 May ~005. 483 or unsubstituted acYl sul fonam de and Substituted or
unsubstituted tetrazole; (iii) R3 is H saturated or uns&M@aedP c-cs

al Kyl, Cl-C5 al koxy, and W) R4 is H halo, a substituted or wunsubstituted
group selected fromd-c5 al]~Yl, C-C5 al kOxY, C3-C6 cycloal kyl, aryl

CO- 4 al kyl and phenyl, or R3 and Bg3are conbined to forma C3- C4

cycloal kyl; 10 (v) R19 is selected fromthe group consisting O hydrogen,
optionally substituted C-C4 alkyl and optionally substituted aryl nethyl;
(f) R8 is independently selected fromthe group consisting of hydrogen,
Cl-Cc4 alkyl, C2--c4 15 QFkypéﬁyﬁtkﬁﬂfeéu%ﬁyxsglﬁunamadadap@ndent|y

sel ected fromthe group -4
sGOReE hLitRg @f Rydr o ﬁ%eg%aaeh%%d or

al kYl enyl, hal o, substituted or unsubstitute

unsubstituted axy{iig~BB aiky,, mmdtufedngatuﬁéuéattiubgd het eroaryl ,
g-C allyl, and ORIQ_ and (h) RIOis independently selected™fromthe
group consi sti ng of ‘?TVFN gl @98l T kotyal kpd. 60. ~A conpound as cl ai med by

any one of the WE%/QSE) 59 wherein X i lis C2-C5: alkylene.' ~1. A
conpound as cl ai 40 3 Febstibusedwhsrein A is sel ected from

the group consisting Iﬁfs%twﬂf@i group selected from C1-Cs
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; |
.10 (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 Cng

15 alkylenyl, and halo; '

o (g) RO 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-C4 alkyl,

20 N subst:.tuted or unsubstltuted heteroaryl C1—C5
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

61 A compou.nd -as Clalmed by any one of Clalmsl 55-60 R o

_ wherein A is selected from the group consisting of COOH Vand
30 'Cz-Cgalkylnltr:Lle | )




:30 C2-C3alkylnitrile. 10 Mav 2005, 384 62. A conpound a g&g; by any
-one of Cains -55761 wherein RR is CI-C4 alkyl. 63. A coﬁ&g s clained
byany one of Clains 55-62 wherein X is 'C2-C3 alkylene. 5 64. A conpound
as claimed by any one of clains 55-63 wherein Rl is optionally substituted
phenyl or benzyl. ,65. A conpound as cl ai ned. by any one of Clains 1, 3, 6,
7 M 28, 29, 31, 32, 55, 58 or 59 364wherein E is selected fromthe group
consi sting of hydrogen C(R3) (R4) A, substituted or unsubstituted sel ected

-fromthe group consisting of (CH2)-n COCH, d-C6 alkyl, G- C6 allyl,
aryl -2 4- 4l R?Iﬂpotlhdoa@ d-@lmgd oy Bmarghe &F- CllaiinexyaFglll d - 4al koxy
CI-4aIkthe§g}£o s epdc fﬁci 15 4al kyl .

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 con51st1ng of

hydrogen, C(R3)(R4)A, substltuted or unsubstltuted selected

from the group consisting of (CHy)y COOH, Cj1-Cg alkyl, C;-

Cs allyl, aryl-Cg.g-alkyl, thio-Cj._j-alkyl, thioaryl, C1-

.4alkoxyary1, C1-_galkoxy Ci.-4alkyl, aminoarjl, and aﬁinocl_
15  salkyl.




