WO 01/27107 PCT/USQ()/27461 HV,=ROCY . T, T . SODTUM PROTON;, RXCRAH GR IN
"TRTT(y2Gyé gia1e¥hi s application clainms priority from proycwugmgiu,;ﬁ
application No. 60/ 258, 755 flled Cbtober 12, 1999. Pi 1 d of the T yeptti
on The present. |nvent|jk,.. 2 : ' esnds which are
sodi uni prot on exchange . g as anti angi nal
agents and cardioprotectlve SJERERITORS JNDL MEAHOD i on of hn Tnv _n inn In
accordance with the present invention, novel 15 heterocyclic derivatives

are provi ded which are sadiunfprotqn exchange i nhi bitors and have
the structure | hh" OJn’c‘T '%f?ah"ﬁa %Fégib’l QW BFPYEEd oBalt s
thereof:hndap@mlehtlamemeolsmvass t75er €8fledaodtpbedr ugs Lhepeof, wherein n

is an integer froml1l to 5 Xis Nor CR5 wherein R5 is H, halo, alkenyl,
al kynyl , al koxy, alkyl, aryl or heteroaryl; Z is a heteroaryl and

preferably is a heteroaryl Zﬂlgldupfcnhhalmmemtﬂnmo 4 hetero atons, at
| east one of ! eLORL ei ng
attached to the rgﬁ} 3?6%%? (¥€§§4Efq? féT%tQF gn g&éerggggaﬁptrogen or
car bon at onfompousds which arg s@dyum/arpyqy|exghaogg (8BEX| kenyl oxy,
al kynyl gxy, 1ﬁﬁhh¥ho§@ %bﬁlh%%'u@@%ﬁ&e %aﬁﬂt1§£§¥£a9ragéﬂtsgéﬁ&p i s

I ndependent), c¢ycl oal kyl,, cycl oal kenyl, am no m no, di al kyl am no,
aIkenylanlnSarQF??H?FéﬁFﬁHe &B?P&Fkylan1no aryl, - 1 PCT/US00/ 27461

Brief D {pt £ the T fi
In accordance with the present invention, novel
15 Theterocyclic derivatives are provided which are
sodium/proton exchange (NHE) inhibitors and have the
structure I

I.
2
\}Ra
/3

including pharmaceutically acceptable salts thereof and
20 all stereoisomers thereof, and prodrugs thereof,
wherein n is an integer from 1 to 5;
X is N or C-R5 wherein RS is H, halo, alkenyl,
alkynyl, alkoxy, alkyl, aryl or heteroaryl;
Z is a heteroaryl and preferably is a heteroaryl

25 group containing 1 to 4 hetero atoms, at least one of
which is a nitrogen atom, the heteroaryl group being
attached to the rest of the molecule by way of an
available nitrogen or carbon atom;

R! is H, alkyl, alkenyl, alkynyl, alkoxy,

30 alkenyloxy, alkynyloxy, (alkyl or aryl)3Si (where each
alkyl or aryl group is independent), cycloalkyl,
cycloalkenyl, amino, alkylamino, dialkylamino,
alkenylamino, alkynylamino, arylalkylamino, aryl,
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aryl al k¥l , _aryl.am no, aryloxy, cycloheteroal kyl, cycloheteroal kyl al kyl,
het er oar YWOMMEHFoar yl ami no, heteroaryl oxy, arylthio, arREEUSG02MeN
aryl sul fonyl, thio, alkylthio, alkylsulfinyl, alkylsulfonyl, 5

bet o oar 1 eyl itk pokat S o) oy %{é?%“@%” Yol Ky oxy such as
Xy su

CF30 and @ﬁ%%%ﬁﬁ%ﬁfﬁ q"é’ﬁ‘m iﬁFF‘rg’ ﬁ’g o

al klyl Slu:‘ f on%&lmmryladagemd:lgtmn‘mmyl f I amya@umh.hymyl aut;flsu&fgnyhlp, 10

aryl sul fony ar bon

aryl am nocartle)Hﬂ ﬁﬁ‘eﬁr?%ga{)r/ H‘%l??né%iﬁg%’ﬁw alﬁ}é%gi?oﬂgg c)altr boxy,

am nocar onﬁﬁthMylhetade&uMnWl, abkyroambaylﬁwyyl

al kyl car bonyhaiitgen, auaawlqmylpomaamu&gﬂbewhow CBj yanar OP{GHAM no,

het er oaryl c roar ar_ho h yl car b I am no, cyano,
nitro, al ke%%loﬁﬁ% Q(_}% %P@o%?fiaﬁ#ﬁ%&% attinst
a:ty|ar1nOC%MMﬁ?éﬁﬂﬁiﬁylEﬂéﬁﬁﬁdéﬂn rb%.l @hnﬁonglamlno,

A e LIRS R R PR MR

al kenyl mCaWMuMamﬁqpyimr@a@wl&maammbyl oxycar bonyl am no,
heteroarylo al kyl am nocar bonyl oxy,

1, 1- (al koxyl %%Fgé}@ %%‘%9?%]1‘3 \r/lvﬁ’cﬂé' B riyl or al kyl 25 substituents
can be |ndeﬂ@enmawbmﬂlmrhﬂnﬁh,nMer,onGYémotch@bOKv forma ring,
such as 1, 3- 3 3-a fy@,%é,, ny1NR6 (C-NR?) al kyl ,
0 J[/0-~ Ra N% ?C-NF% aI ﬁ N%b ]k Y1 -~ T )a

NR6( C=NR7) het BRsegarbon P&vnérmlca%PeEYLRa 0 30 Q2
15 arxrylcarbonyloxy, arylcarbonylamlno, heteroarylcarbonyl,

heteroarylcarbonyloxy, heteroarylcarbonylamino, cyano,
nitro, alkenylcarbonylamino, alkynylcarbonylamino,

alkylaminocarbonylamino, alkenylaminocarbonylamino,
alkynylaminocarbonylamino, arylaminocarbonylamino,

20 heteroarylaminocarbonylamino, alkoxycarbonylamino,
alkenyloxycarbonylamino, alkynyloxycarbonylamino,
aryloxycarbonylamino, heterocaryloxycarbonylamino,
anminocarbonylamino, alkylaminocarbonyloxy, 1,1-(alkoxyl
or aryloxy)izalkyl (where the two aryl or alkyl

25 substituents can be independently defined, or linked to
one another to form a ring, such as 1,3-dioxane or 1,3-
dioxolane), S(0)R6R7, -NR®(C=NR7)alkyl,

Rom .

—5 a_(_l
NRS (C=NR7) alkenyl, -NRS(C=NR7)alkynyl, )n' ?
NR€ (C=NR7) heteroaryl, -NR8(C=NCN)-amino, pyridine-N-oxide,

| G S

— N -

WG
n' n' ) Q

30



WO 01/ 27107 PCT/ US00/ 27461 NR8R8 O (where Qis O or H2 and n" is O, 1, 2,

or 3 ) owoaR@#7-C-Rm tetrazolyl, pyrazolyl, pyridyl, tPaTaAR00/R1461
pyrimdinyl, imdazole, oxazole or triazole; -PQ(RL3) (R14) (mhere R13
and R14 are independently al kyl, aryl, al koxy, aryloxy, 5 Qﬁryl

het er oaryl al kyl , heteroaryloxy, heteroarylalkoxy, cycl ohet al

cycl ohet er d#hRFEaR y‘is @fcl"@h%@@r%él k%x‘}/ 102 a3 oh(-,fmroaqzkﬂ"’“l‘k R6,

R7, R38, RegezrdzBl r OgeR 3 , aryI
heteroaryl ar Ia&e¥l, E ycloalazo ?Qiﬁ%ﬁﬂﬁﬁl

cycl ohet er 3% i rSPI(Bne % %we(w}!ﬁFE%tRJt *uent s,
whi ch can amdepéﬁdanelyndepen@entlyhalﬁ&l gapyps atkoxyl appy¥exyand any of

the preter bsti ch. substituents nmay be the
15 sama§ or El?T(‘i'fefe'er e f ?13%%2%%}&%%{8&%3‘%#%%&)8??85&arre of different from
t he base Rhegemprylialﬂn@;:ybe cygicoheteroalkyilh oyelohetereadkylladkyfigl | owi ng
preferred % bhE% ]ﬁﬁéyl I yl-am nocar bonyl , '
heteroarylan1nocar ﬁﬁ% d OFac$¥g?§hﬁ% g%?ngggﬁete %éryl hal o, aryI

cycl oal kyl car bony} o, RgryRcaﬁ RPadrfoindependent iy chydsagean no,

al koxycar baakhzam [ERRSEWERT o] &‘t'y:l. msettlé&oaeyql obet2aoRkA yl

arylox ar bon het X rbon 0 ur| mhere t he
uri edo @5 ﬁﬁpﬁ gkga ﬁgﬁggéiﬁﬁﬁkﬁ h% Ebﬂetﬁ L-heteroaryl),
het er ocycl yl car bdnyel a‘da rgro(m@maqr tHasre Ifatoar enecite fiveonnect ed to the
car bonyl ; y fon 170,
arylsquony%%%F%gﬁe%btérgggy sg{ QE?%#Fﬁgggkigabé hg%lpg x mR%at Were J
is: CHR22, grgups.@ntcputopbqga;.an any of the preferred R1

substituents set out below, which substituents may be the

15 same or different from each other and may be the same of
different from the base R' group.

Rl may be substituted with one or more of the
following preferred substituents: alkyl, alkylémino-
carbonyl, arylaminocarbonyl, heteroarylaminocarbonyl,

20 alkylcarbonylamino, heteroaryl, halo, aryl,

~ cycloalkylcarbonylamino, arylcarbonylamino,

heteroarylcarbonylamino, alkoxycarbonylamino, guanidinyl,
nitro, cycloheteroalkyl, aryloxycarbonylamino,
heteroaryloxylcarbonylamino, uriedo (where the uriedo

25 nitrogens may be substituted with alkyl, aryl or
heteroaryl), heterocyclylcarbonylamino (where the
heterocycle is connected to the carbonyl group
via a nitrogen or carbon atom), alkylsulfonylaminc,
arylsulfonylamino, heteroarylsulfonylamino,

R< 0
I X
R”‘Tf,/ n—
. [ d
Where J is: CHR%, —-ﬁ , —CH-CH— o —C—=C— .
) R R R4 RS '’




0 R24 RZ5 Rea ;%5. 3 PCT/USOQ 27461 Rai, R24 and R25 are independently
hydr ogen, =‘-1,ﬂiﬁl"kynyl , al kynyl, aryl, arylal kyl, heter B&TAlS00/27461
het er oaryl al kyl , cycl oal kyl, or cycl oal kyl al kyl ; R20, R21, R22 are
i ndependent | B2y ¢Régand R are Inddpehdeakhonplarabkaxya1fyy! oxy, aryl,
aryl al kyl , %ﬁ%ékgperqggto].ar I rc%gbp, cycl oal kyl, "cycl oaf kyl al kyl ,
het eroaryl, Tieteroar yt ! r%‘a’ X P al Ev}rt,eraﬁay these preferred
subst i t uent shekgrearyialiyel dicwrtdalkydtl,t achegclloaBkylankgltached via an
al kyl ene chai n at 10p8P2 pasSiti n are the.sane or
different_ and_ are lil?bn'd(]a\!%)'ker‘ldgntIé/)ﬁ%amy i éieglr%& pj"ygtogt%’t' #ﬁloRl (and may
be the same ¥KY £ FAKERY ¥+ GARRNY -amtydoxyoparydal Byyladkyilde one to five
substi t uent sa ¥y Therdaiaile jdgyaaﬁygenk t | set out
for RL, whi c]‘hii’rra%=l b&&% t}% sa;l?re or. di.ffer ek%él@%%]e&k g%gigﬁg%&m%%&%f oups
can be attacheteY 5#%/ tenarydaddyd . aRYBEPxYooX Walenlkydm and ring
shomnhig_rf(mhm&éiﬁréﬂutréd sﬁﬁﬁuﬂﬁien&ggmﬁ. BitnhB3 g?dﬁngeﬂlﬁa% be 20 q
attached to el cardon ataom__The . ) and/ or ,hay be joine
t oget her wi t%téé%{l t8 (g%’ar?d"/ %tgggﬁgngl?oa%ﬁhyiﬁ%? chainidbcdrd to
form a niéh- avpemtpasiddrdiocyclic ring (namely, a cycloal kyl or cycl oal kenyl
ring), a cycl ohet egpaldayl, 14 a eroa rin which _contains 5
N T M SR e S

to 10 ring penbers, prefera ring one of
R2, R3 and Rmdspendsndly ane®idheagaeupscsetapubcefiori Blr (amd mayely a

30 adj acent To the Tt Hkae o o o K Snd ey ORERE Ly I BT where
Xis N n is“hcl‘(‘f% ene ﬁgbéfﬂ-iv(ﬁ Fabstifpentfdwkicrh inrdudel -4-yl or 5-
15 independently any of the substituents set out for RI,
which may be the same or different.

The R2, R3 and/or R%* groups can be attached to any
of the carbons and/or to X which form the ring shown in
formula I and, if desired, two of R2, R3 and/or R% may be

20 attached to a single carbon atom.

The R, R?2, R3 and/or R4 may be joined together with
the N atom and/or carbons to which they are attached to
form a non-aromatic carbocyclic ring (namely, a

cycloalkyl or cycloalkenyl ring), a cycloheteroalkjl ring
25 or a heteroaryl ring, which contains 5 to 10 ring
members, preferably 5 to 7 ring members. In addition,
one of R2, R® and R? can make a fused non-aromatic
carbocyclic ring, namely a cycloalkyl ring or
cycloalkenyl ring, with R! via linkage at the position
30 adijacent to the linkage of X and R,
In the compounds of formula I where X is N, n is 4
(i.e., piperidine ring), and Z is imidazol-4-yl or 5-
alkylimidazol-4-yl attached at the 4-position of the
ring, then R! is other than phenyl or substituted phenyl.



al kyl'i m dazol -4-yl attached at the 4-position of the ring, then Rl is

ot her thaKOPKeMYT or substituted phenyl. 4 WD 01/27107 Pedt/usad 264451 s
The group A R2 R3 Ra preferably includes, but is not limted to, the
following structgnesg2eBd al Ra -~/ R3 iN\R4 ' 1I/NRL ~~ R4 2 RB R R
~~/ Rl RRRN R5 R4 Also preferred is ,1 - e-Ce which preferably

includes 10 2 ~r 2 RL ar R° R -0/COT Ré\%éa 1 R\AR R r . R3 1
R3 ~/°/° RS RLRL5S
\/“

preferably includes, but is not 11m1ted to, the following

structures
2 nz -RB- . . .
V‘»,R ' N T? :
[ 2. [ v
,N ’ P 1
B \\( ® :ﬁ-N\\<;L , T \\.;)__2
I
R ’
3 2
R? /\/R R

R | \ B?
S, )

Also preferred is

which preferably includes

10
G % 1
QI 2994 (« ;b )
RB 5 . W ]
R o Rz\/-_l\/lls
Lb/ " e A ?i .
~ &® JJ_ RJ_/ J_r ’ R b .rr

Thus, the compounds of formula I of the invention
can have the following structural formulae:
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J1, R5 R, Thus, the conpounds of formula | of the invention can have the

fol'l ow ngw Wfal formulae: 5 iii PCT/USOQ 27461 |A PCTRSIE274QS R~ "1B
tlh 3 1 ~R RR_N~t 5 R4 It is preferred that at |east one of Rl, R2, R3
and R4 is aryl or heteroaryl. It is also preferred that in [IB (where X is

N) RL is aryl or heteroaryl. Preferred are conpounds of fornmula |I of the 10
i nvention wherein ¥ is 1, 2, 3 or 4., nore preferably 1 or 4; preferably
Xis CHor N, Zis preferably im dazolge, {)arinoi m dazol e, al kylim dazol e,
al kyl t hi oi m dazole, alkylthio (anino)\\\xdaig am no (al kyl) imdazole,
(al kanoyl am no) i m dazol e, oxazol e, th| 15 ben2|n1dazole

ami not hi azol e, ami nooxazol e, an na&d inLe di al kyl i m dazol e,

al kyl (al kanoyl am no) i m dazol e, al kyl ( 3b§|n1dazole
arylan1nocarbonylan1no(a|kyI)|n1dazoI§

al koxycar bonyl am npBal kyl )i m dazol e,

al . kyl car bonyl am no(al kyl )i m dazol e, gi triazole, or d,iamnopyrimdine,
Z is nore preferably imdazole, aninoi zol e, al kylim dazol e,

di al kyl i m dazol e, al kyl thi oi m dazol e, ®hi o(ani no)i m dazol e,

am no(al kyl )i m dazol e and (acetylar;g'mq{a \dazole 25 preferably R2-and R3
are independently H, |ower alkyl, \‘\4

5 R
It is preferred that at least one of R1l, R2, R3 and

R%? is aryl or heterocaryl. It is also preferred that in
IB (where X is N) R® is aryl or heteroaryl.
Preferred are compounds of formula I of the
10 invention wherein n is 1, 2, 3 or 4, more preferably 1 or

4; preferably X is CH or N; Z is preferably imidazole,
a‘;qinoimiaazole, alkylimidazole, alkylthioimidazole,
alkylthio (amino) imidazole, amino (alkyl)imidazole,
(alkanoylamino) imidazole, oxazole, thiazole,

15 Dbenzimidazole, aminothiazole, aminooxazole,
aminooxadiazole, dialkylimidazole,
alkyl (alkanoylamino) imidazole, alkyl{amino)imidazole,
arylaminocarbonylamino(alkyl)imidazole,
alkoxycarbonylamlno(alkyl)1m1dazole,

20 alkylcarbonylamino (alkyl) imidazole, aminotriazole, or
diaminopyrimidine, Z is more preferably imidazole,
a@inoimidazole, alkylimidazole, dialkylimidazole,
alkylthioimidazole, alkylthio(amino)imidazole,
amino (alkyl) imidazole and (acetylamino)imidazole;

25 preferably R? and R?® are independently H, lower alkyl,
lower alkoxy, heterocaryl, or aryl; more preferably R? and
R?® are independently H, lower alkyl, aryl, and
heteroaryl; and R¢ and RS are each H; and R® is aryl or
heteroaryl such as phenyl, halophenyl,

30 alkoxy(halo)phenyl, dihalophenyl, arylheteroaryl,
alkylphenyl, nitrophenyl, dialkoxyphenyl, alkoxyphenyl,



| ower al koxy, heteroaryl, or aryl; nore preferably R2 and , R3 are
i ndependwitx 412797 | ower al kyl, aryl, and heteroaryl; andrﬁnﬂﬁmdwﬂﬁlare each
H, and RlL is aryl or heteroaryl such as phenyl , halophenyl 30 :

al koxy(hal gﬁﬂﬁgw I Qay. nyl ,
nit ropheny@ﬂrcﬁg?el%oﬁp 0X tﬁ&ﬁ{é}{}ff %]&1%%?&%7 PCT/ USOO 27461
trifluor om?tarﬁﬂ THER), ftﬁ‘}}ﬂen risdikgpphempienyialo mai(lmxy)(glpﬁktth/J

trial koxyph |alko phenyl al kyl car bonyl am nophen

phenyl al ky® 3@%&??@’%& inoc 3313 hyRheMEAdR FHdh Ravbenzyll \ O N 1
NIl Cf N NI, 3mdﬂﬂyﬁrdﬁéﬁbafuminexanples of Rl groups include phenyl,
substitgted phenyl such as 4-bronophenyl, 4-chlorophenyl, 10 3- bronDphenyI,
3, 5-di net hoxyphenyl,, ' 4-net hyl phenyl, 2, 4- dichIOrophenyI, 3-ni trophenyl,

2-chl orophenyl , & chl or ophegyl, 5-dinet yl phenyl , 2-nethyl phenyl, 3-

met hyl phenyl , 4- | pheny 3- dl net hox 4- tripN
Iuoronethylphenyl/ S trifl xyphéﬁ biph&gyh”

2- br ono- 4, 5- di net phenyl , “4- nethylthlo , 3,4,5-4 hoxyphenyl ,
4-f|uorophenyl, 2-ch|oro-3,4 di met hoxyphenyl , 4-nitropheny|, benzyl, 3-
nmet hoxyphenyl , 4- nethoxyphenyr 2- met hoxyphenyl , 3 br ono- quorophenyI,

2-fl uoro-5- neth nyI | or o- 4.8 nitro
2-fl uoro-4- bronn 3 th xyph yliy3- t fI he
3, 5-di fl uor ophen\d: AN e"k__,/?
\
( S <\ .

Preferred examples of Rl groups include phenyl,
substituted phenyl such as 4-bromophenyl, 4-chlorophenyl,

10 3-bromophenyl, 3,5-dimethoxyphenyl, 4-methylphenyl, 2,4-
dichlorophenyl, 3-nitrophenyl, 2-chlorophenyl, 3-
chlorophenyl, 2,5-dimethylphenyl, 2-methylphenyl, 3-
‘methylphenyl, 4-methylphenyl, 2,3-dimethoxyphenyl, 4-
trifluoromethylphenyl, 3-trifluoromethoxyphenyl, 4-

15 Dbiphenyl, 2-bromo-4,5-dimethoxyphenyl, 4-
methylthiophenyl, 3,4,5-trimethoxyphenyl, 4-fluorophenyl,
2-chloro-3,4-dimethoxyphenyl, 4-nitrophenyl, benzyl, 3-
methoxyphenyl, 4-methoxyphenyl, 2-methoxyphenyl, 3-bromo-
4-fluorophenyl, 2-fluoro-5-methoxyphenyl, 3-chloro-4-

20 nitrophenyl, 2-fluoro-4-bromophenyl, 3-ethoxyphenyl, 3~
trifluoromethylphenyl, 3,5-difluorophenyl, 3,5-
dichlorophenyl, 3,5-bistrifluoromethylphenyl, 4-
fluorophenyl, 3-trifluoromethylphenyl, 3-(N-
pyrrolyl)phenyl, 3- (N-pyrrolidinyl)phenyl, 3-(N-

25 pyrazolinyl)phenyl, 3- (N-imidazolyl)phenyl,
phenyltetrazole, 1-(2,4-dihalo-S5-alkoxyphenyltetrazol-5-
yl, alkylphenyltetrazole, halophenyltetrazole, 1-(2-
alkoxy-5-halophenyltetrazol-5-yl, 1-(3-alkyl-4-
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di chl orophenyl, 3,5-bistrifluoromethyl phenyl, 4- fluorophenyl,

3-trifl uorﬁ%tﬂ%}lﬁhenyl , 3-(N pyrrolyl) phenyl, 3-(NpyrrotCHUsSopi2y4stenyl
3-(N- 25 pyrazolinyl)phenyl, 3-(N-imdazolyl )phenyl phenyl tetrazol e,

1- (2, 4- di hal oh&lapkenypheaytassl agoy1 5-aMko fdr zol e,

hal ophenyl t et | tra 1- (3-al kyl -
N P of ¢ AP pedolahe Ry iEEtagaale F&%%%&%lém henyltetrasote,

aIkoxyphenyltéikazﬁKelkY&)RbaIhh@hﬁmy&t@ﬁtazdlﬁuﬂphenyl alkyl-

R M

pyrazol e, Ik ¢ phRhkyl Shade) phenyltal qﬁﬂg%ﬂr phenydzol e,

i el opheny | ot e o R O A yelabte B heny -
i hal ophe -

al kyl - Byra)z/ol %iﬁ%ﬁégﬁ%aﬁ%%ﬁl& ﬁ;mérzacﬂ%le:l@lhalophenyl -alkyl-

al Koxyp proh Yxﬂﬁﬁkﬁ a ox enyl-

plhgnyl (E:Ingl) (ﬁqk%%;;l@ﬁ;{k 10@ [ nwyﬁgﬁen lk( ha él) pyrll m di ne,

di hal opyr| m di ne{?’i %zenyg’( e[g ‘%%ﬁ Jf%é’ I5i Fpyrim di ne,

di al kyl ( hi} o)@@k@ﬁynhﬂmylﬂahhwbbﬁmﬁkdkgyrauameyaphéhyﬂﬁgﬂqmmaiﬂepyr|n1d|ne

al koxypheny! pygé ey ( I%ﬁ§¥>
di al kyl phenyl ’€%£k§%??%n!%%ﬁe aﬂéﬁl ]§é&£nfg%9§?oxy)pyrlnldlne
al koxy( hal o) %‘P&% a?)rPYﬁ’d!‘#@n%o dihalopyrimidine,

ﬂ' lhal gphelnyl (diphdsxyimmmm rmﬂmﬁ mt@«gx@nmowﬁhﬁm@yl ) pyri nidi ne,
al O en r 0X N PV, LN
haloglkoilyloﬁeéflljt:ngbﬁ"?Flli'%lﬂi'i‘tr%)k y2' [ﬁ%ﬁ%ﬂﬁ&ﬂﬁﬁﬂ%ﬂﬂqﬁﬁldlne'

het er oary ph@hwy;mhemyﬂpyrmmldfheu ; }1?&Euﬂhf?ﬂﬂne, "
di al k Iphenyl r y phenyl ) pyri m di ne,
alkoxg(halo)p rﬂiacéEk6§§5§§¥¥ﬁid¥ﬁe

henyl(alkoxy)pyrlmldlne,
alkyl(halo)phenyl(alkoxy)pyrlmldlne,
alkoxy (halo) phenyl (alkoxy)pyrimidine,

20 dihalophenyl (dialkylamino)pyrimidine,
heteroaryl (dihalophenyl)pyrimidine, halophenylpyrimidine,
alkoxy (phenyl)pyrimidine, haloalkoxyphenylpyrimidine,
phenoxy (phenyl) pyrimidine, heteroaryl(phenyl)pyfimidine,
dialkoxyphenylpyrimidine, dialkylphenylpyrimidine,

25 cycloheteroalkyl (phenyl)pyrimidine,
alkoxy(halo)phenylpyrimidine,
cyclohetercalkyl (dihalophenyl)pyrimidine,
halophenyl (alkoxy)pyrimidine,
alkyl (haloc)phenylpyrimidine, nitrophenylpyrimidine,

30 dihalophenyl (alkoxy)pyrimidine, carboxyphenylpyrimidine,
alkylcarbonylphenylpyrimidine, naphthylpyrimidine,
alkylthiophenylpyrimidine, phenylpyridine,
halophenylpyridine, alkyl (halo)phenylpyridine,
dihalophenylpyridine, haloalkoxyphenylpyridine,

35 alkyl(halophenyl)triazole, alkyl(halo)phenyl- (alkyl)-
triazole, alkylimidazopyridine



cycl ohet er oal kyl (di hal ophenyl ) pyri m di ne, hal . ophenyl (al koxy) pyri ni di ne,,
al kyl (havVe@YpREAY| pyri m di ne, nitrophenyl pyrim dine, 30 PCT/US00/27461

di hal ophenyl (al koxy) pyri m di ne, carboxyphenyl pyri m di ne,

al kyl car bonyl phenyl pyri mydi ne, napht hyl pyri m di ne,

al kyl t hi ophfen i ri.di ne\ phenyl pyridi ne, hal ophenyl pyri di ne,

al kyl ( hal o){phaeny+ y?ﬁﬁ??ne di hal ophenyl pyri di ne, hal oal koxyphenyl pyri di ne,
35 "al kyl (h&y oghefyl )tri azpl e, al kyl (halo)phenyl- (alkyl) - triazole,

al kyli m dazopyi & ne 8 01/ 27107 PCT/ US00/ 27461 N j al kyl

phenyl i m dazop I ne, halophenylinidazopyridine
d|haIophenxﬂxﬂndﬁzﬂmwwcyyridxﬂdgnﬁal i pyyigineF%eferred
specific e?p l.es r s |nc ude 5 - chl q#%_en

3, 5-di chl o &% -4 yl,

2-fluoro-5- net tha;qﬁam;&d égqadmeftycl: ebeémpmassapimrgfl groupat Hoclude
f1 uor ophen hlcor 0130 t hoxyphenyl
s othyl b ugﬁgg%ﬁ?“% L TRt opheryly o o ek
3-(2-fl uor S3nerprhienydny 1223 sihndrckienzpfjran- 4 -yl, 2-fluoro-5-
(2, 4-di cltleq Xy@h?wal 1&t4r-6fZ.LQJ 1S 1, 3-
- (3-chl or gqphenyl tetrazol ﬂy éhl£¥% et h y})tegpgzol 5-yl,
- (3- net hyl Yilaz &M% °xYI'§'fh( ?WW&her‘?‘)ﬂC}bﬁ]& -5-yi,
E2- met Eomﬁmﬁiﬁp@fl o twﬁﬂhﬁ—w ,flub:(qgjmquamb@némﬂ&)ﬁwbﬂ
-(3- y c or tetra
- (2- g@ho Yo rc i @Dgﬁéﬁﬁﬁpﬁﬁ”réf Wﬂa“‘z’ﬁmpﬂld’m -2-yl,
-(3-nethoﬂydﬁeﬂy@mnth£gﬂS{mqﬁhoxyphenyl)tetrazol -5-y1,
(2- met hoxy-&: ragﬁﬁyﬁﬁy fﬁgg ,
(3-chl oroph(gnyl | pyr.azo g' %-\S)l
(3~chloro-4- methyl)tetrazol -5-yl,
1- (3-methylphenyl) tetrazol-5-yl,
15 1-(2-chlorophenyl)tetrazol-5-y1,
1- (2-methoxy-5-chloro) tetrazol-5-yl,
2- (propylcarbonylamino) phenyl,
1- (3-methyl-4-chlorophenyl)tetrazol-5-yl,
1- (2-methoxy-5-chlorophenyl) tetrazol-5-yl,
20 1-(3-methoxyphenyl)tetrazol-5-yl,
1- (2-methoxy-5-chlorophenyl)tetrazol-5-yl,

1-
1
1
1
1
1
1
1
1

1- (3-chlorophenyl) -3-methylpyrazol-5-yl,
1- (3-fluorophenyl) -3-methylpyrazol-5-yl,
1- (3-methoxyphenyl) -3-methylpyrazol-5-y1,
25 1-(3,5-dichlorophenyl) -3-methylpyrazol-5-yl,
1- (3-chlorophenyl) -3-ethylpyrazol-5-yl,
1—(3-chloro-4-methylphenyl)-3—methylpyrazol-5-yl,
1-(2,4-dimethylphenyl) -3-methylpyrazol-5-yl,
1- (3-chloro-4-fluorophenyl) -3-methylpyrazol-5-yl,
30 1—(3-trifluoromethylphenyl)-3-methylpyrazol-5-yl,
1- (3-chlorophenyl) -3-trifluoromethylpyrazol-5-yl,
1- (3-methylphenyl)3-methylpyrazol-5-yl,
1- (3-chlorophenyl) -3-ethylpyrazol-5-yl,
5- (3-chloro-4-fluorophenyl) pyrimidin-4-yl,
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-
-
-
-
- (
-
-
-
-
-
-
-
- (
-
-
-
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f1yorophenyl ) - 3- met hyl pyrazol - 5-yl,
met hBRMBENT-) - 3- met hyl pyrazol -5-yl, 25 PCT/US00/27461
5-di chl orophenyl) - 3- et hyl pyrazol - 5- yI

chIor0ﬁhd@ﬂdhlbmﬁﬂyﬁg&n@@thidihr4

3-

3-

3,

3-

3-chl oro4 rgzol-5-yl,

2, 4- dlnethy¢FEg¥§ﬁ@E§%ﬁ%?ﬁ é?gﬁ 3 h Y

3- chI?{05¢- nﬁiumnﬂmptﬁyﬁphbyyhypgzdraainr4391
3-triflu x%gﬂg

3-chl rog\e h- -tr:gfgogorogﬁﬁyfw‘%gglgl 5Y§

3- ﬁ e(r% -Rimathylpheayd) pzrymldm 4-yl,

3-
3-
2-
3-
2
2
3
2,
2-
[

chl or ome(my@-&tei mx?gﬁéﬁwb rﬂtu.din—li-yl
chl or o- orgphen din-4 9 “WN (W--.1W PCT/ 0S00/ 27461
chl oro&ne‘r?y% ﬁ?‘g‘\ %‘ Pyglﬁ‘édﬁﬁrﬁy}’ﬂahenyl ypyrimdin-4-yl,

trifl u@r—drmnmﬂrmx@msl-)cmnbmpﬂeﬁyla)_zslynmldm 4-yl,

:g g:ﬁg{ﬁr é%%y g:%oghépYI?pyrlmldln -4-yl,
,4-8ch ﬁﬁﬁ&Mﬁmﬂphele)pyrlmldln -4-yl,
3- dlne hyl mﬁﬁ*ﬁh r
rrethoxt3 é ch or §n$F?%§§Pﬁe§¥l’ﬁyrﬁd1§ %Zynbthoxy 5-fl uor ophenyl)
mi di n- 43y143 qq—&-#épﬁypphenyabpwnéhpr; Yrinmdin-4-yl,
3- met hyl 34-@-1&&@1%%@3&% neﬁyx pyr%dxﬁBchioro 4- 11 uor ophenyl )

I di n-2-yl trlfl rone en | ) ri din-2-
3- chIoroSI(PI ﬁbﬁy usrpp ﬁB¥ p?rWﬁEﬁ?ﬁYﬂP¥¥lmﬁéﬁn 4-yl,

3- chilbr o 54-(3l-etlepoeayfludrephehpy) amammeyhymrdiﬁb@yﬂimdm 4-

3-chl oroz4-f 1 uorophenyl ) - 2- nor phol i nyl - pyri m di n- 4-yl

3- chlorogﬁényl) 3-nmethyltriazol -5-yl,

3- chIoroSAJﬁEKﬂnghe&yEﬂusrqphthl)razmbrﬁhgl;anprrlmldln -4-y1,

2, 5- di chhorankenw-bpreh$h § 8- fie¥hy1 t21akd1 8L pf ophenyl) pyri mi din-4-yl,
1-{3-chloro-4-methylphenyl) -3-methyltriazol-5-yl,

20 5-{2,5-dichlorophenyl)pyrimidin-4-yl,
5~ {3~chlorophenyl)pyrimidin-4-y1,

5- {3-trifluoromethoxyphenyl)pyrimidin-4-yl,
5-{2-chlorophenyl) -2-methoxypyrimidin-4-y1,
5-{3-chlorophenyl) -2-methoxypyrimidin-4-yl,

25 5-(3-trifluoromethylphenyl) -2-methoxypyrimidin-4-yl,
5~(2,4~dichlorophenyl) -2-methoxypyrimidin-4-yl,

5- (3-methylphenyl) -2-methoxypyrimidin-4-yl,
5~ {2,5-dimethylphenyl) -2-methoxypyrimidin-4-yl,
S5~ {3~-methyl-4-fluorophenyl) -2-methoxypyrimidin-4-~yl.

30 Preferred specific examples of Z groups include
2-amino-S-methyl-imidazol-4-yl, 2,5-dimethylimidazol-4-
yl, 2-amino-5-ethyl-imidazol-4-~yl, 2-amino-5-isopropyl-
imidazol-4-yl, 2-aminocarbonylamino-5-methyl-imidazol-4-
vl, S-methyl-imidazol-4-yl, imidazol-4-yl, or 4-

.35 methylimidazol-5-yl.

In addition, in accordance with the present
invention, a method for preventing, inhibiting or
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5-(3-trifluoronet hoxyphenyl)pyrimdin-4-yl, . X »

5- (2- chl SroiRTM87 ) - 2- met hoxypyri m din-4-yl, PCT/US00/27461

5- (3-chl or ophenyl) - 2- net hoxypyri m di n-4-yl, 25

5-(3-trifl waree Iwﬂw)t&m@wnmgﬁaﬂhéﬂda{mzac -
5-(2,4-dich]or etn.yl rretho rimdin-4-yl,

5- ( 3- et hyl #q#l qpyp§&s, and arrhythmia is

5-2:2)), S-danml ylv)hél'-erim o xommypoundliof 4Edc}&hnu1a Iis adt?lnlst'aered f
5 nmet hyl QRQ Vs [ i n-4 OPre erred specific
exanpl es ofnt gr%g%os |‘r%1‘{c}11u5 %Weéér?é‘é@- “h° ng r#%fa

5- di net hy| isediamiprotan exchange- 5- ethyl-|n1dazol 4- W

2-am no- 5-i sopropyl - imdazol -4-yl,

2- am nocar bonyl am no- 5- rret hyI - m dazol -4- yl, 5-nethyl-imdazol -4-yl,

i m dazol -4-yl, or 4 .4 .S : ign.g RS HAVERBAQN| n accor dance

with the present Thélvﬂélll@aﬁlnél a@fi:@ﬂti@ﬁspép%wtwgthénbéﬁmélag or 10 WO
01/ 27107 PCTI%%M% I a.tlzs%an unst.abl e), cardiac
dysfuncti o*s rﬁb’s‘? , ea‘h%’aﬁar 1'?'rm"};fﬂre'ss %{F €wherein a
conpouidfl oflifwirted aid speddiiaiisistattesn a therapeutlcal ly effective

amount whi ch | i higag SORLMPLEC oL AGLEIELANSEe LA PR3 LiRbLEN Of e

Tnventinn The fol I ow ng Ions a erns as use r bughout
t hi s speci fiasldeyich cwrlladds” aaw@mnlsmre (he:remn aéjlone s:pmcasmamscpénces

Unl ess ot heriéafed NS e:Lchcldzfeé ®deh |§E’Fe[1§ﬂﬂ<>’dnd brafbdiied Saigl k' as
enpl oyed herej n al ghe or art, of _ another Q}‘P I ncl udes both strai ght

and br anchdtY RIRFIFLIRRN ing Jhni%R rﬁ%gcai 1preieRably 1
to 15 26 CEdeJbeSrbdﬁE,e m:rﬁ qr:f&ﬁe/ralblp Jlazaarmmboﬂs,t hen trios mal

ohal 1 SUEh Sl Wl £ A0, Y SRy SRR e dofils 1 Sobuty!
2,2, 4-tri méndtyrberttabhytyl, isobutyl, pentyl, hexyl, isohexyl,
heptyl, 4,4-dimethylpentyl, octyl, 2,2,4-trimethylpentyl,
nonyl, decyl, undecyl, dodecyl, the various additional
20 branched chain isomers thereof, and the like as well as
such"gteups including 1 to 4 substituents which may be
any of the R! or the R! substituents set out herein.
Unless otherwise indicated, the term "cycloalkyl®
as employed herein alone or as part of another group
25 includes saturated or partially unsaturated (containing 1
or 2 double bonds) cyclic hydrocarbon groups containing 1
to 3 rings, including monocyclicalkyl, bicyclicalkyl and
tricyclicalkyl, containing a total of 3 to 20 carbons
forming the rings, preferably 4 to 12 carbons, forming
30 the ring and which may be fused to one aromatic ring as
described for aryl, which include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,

SR Xee
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nonyl, dec Iy‘undecyl dodecyl, the various addi ti onal 20 branched chain
i somers t MEPUEBIO% G the |ike as wel |l as such' - groups i nBCTASHRTI61 0 4
substituents which may be any of the RI or the R substituents set out

herei n. Unl easyoblfiewhiish g&rdupat ﬁdy bé%ﬁﬁéﬁaﬂ&ﬁ'ﬂﬁ%é@itut@& Wiy ayed

herei n al one.qr 42 grou 25 I nc turated or partially
unsat ur at ed F%ont%?%?%ktﬁ g ﬁSB ?%qﬁé n‘ﬁpoups
cont ai ni ng 1theoR3 Suhgs;tuantadsﬂg mnnuhgmémnxﬂ kyl , blcycl|calkyl and

tricyclical kyl, comygpl @éﬂﬁi1%¥@1 ElﬂggglnOagoeﬁgigﬂgéw%gfﬁlﬂgai%é ;%ggz to

preferably 4 to 12 carbons
one ar onmu |caﬁlH@rés°fdé§€FhB€dg¥@EPa??fGIQWﬁQﬁpyqiﬂQMhngaﬂaxhqngﬂ

cycl obutyl, ebﬁtaaﬁahgl 5 Ebcbﬁheéi‘iaoné)/c% §5c01112 R /27461
any of whi ch g yps may .b g tjon IIy Su stltute to 4 substituents

whi ch may be3BflyloPTt fedRiD OHBE Sor ’E?f@#&riéﬁé‘i]ﬁ%@]sar%ms her ei n.
The termf Cy¢heah&en¢i/clageﬁﬁéh?¥?dcj?@lﬁhékéﬂ)fme dFcldhept é?x’:}i‘lb t, of an]g)t he[) |
group refers ydrocar bons i nj t r bo preferably
6 to 12 carb glgéﬁgefyg Syﬁgﬂﬁ?ﬁaﬁﬁ ES&§§# %ﬁhﬁéﬁﬁéﬁ ﬁyl gr oups

i ncl ude t9cl whéahemay, beyopthenahly, sulys:tma;ﬁcbrgé deftirdd dgzenyl ,

cyclohexadleggb ? Qggycloheptadlenyl 10 which may be optionally
substituted a ae I n for cycloalkyl. The term"aryl" as enployed herein

al one or as part eaﬁ@#ﬁbﬁagw@dpaﬁeﬁéP%OYgddbﬁb%y@labom#mbxnagmpant
aromati c QVOBESaﬁéﬁhéi:”QESuﬁ I:QféPsC@éQﬁE}% Gyhﬂte iﬂ&l%ﬂé@d& idion (such as

phenyl or naphth I ncl udi ng 1-nap napht may optionally

i ncl ude one SoF‘\ﬁ/FéE gﬁﬁHPﬁl SﬂﬁFa}? QJS%CF (F%F%dé’y(ﬂl}ec %0 or a
het er ocyt$ i cpoirBiofisystichsasr pheng) Copandpnthyletiaidiaidiing 1-naphthyl

and 2-naphthyl) and may optionally include one to three

additional rings fused to a carbocyclic ring or a
heterocyclic ring (such as aryl, cycloalkyl, hetercaryl
or cycloheteroalkyl rings) and wmay be optionally

20 substituted through available carbon atoms with 1, 2, 3,
or 4 groups selected from hydrogen, halo, haloalkyl,
alkyl, haloalkyl, alkoxy, haloalkoxy, alkenyl,
trifluoromethyl, trifluoromethoxy, alkynyl, cycloalkyl-
alkyl, cycloheteroalkyl, cycloheteroalkylalkyl, aryl,

25  Theteroaryl, arylalkyl, aryloxy, aryloxyalkyl, arylalkoxy,
arylthio, arylazo, heteroarylalkyl, heteroarylalkenyl,
heterocarylheteroaryl, heteroaryloxy, hydroxy, nitro,
cyano, amino, substituted amino wherein the amino
includes 1 or 2 substituents (which are alkyl, aryl or

30 any of the other aryl compounds mentioned in the
definitions), thiol, alkylthio, arylthio, heterocarylthio,
arylthioalkyl, alkoxyarylthio, alkylcarbonyl,
arylcarbonyl, alkyl-aminocarbonyl, arylaminocarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylcarbonyloxy,

35 arylcarbonyloxy, alkylcarbonylamino, arylcarbonylamino,
aminosulfonylphenyl, arylsulfinyl, arylsulfinylalkyl,

- 12 -



or cycloheteroal kyl rings) and nay be optionally 20 substituted Ihroygh N
avai | abl V@ AVEHA7 atons wWith 1, 2, 3, or 4 groups sel ect eRCYESNO2M6dr ogen,
hal o, hal oal kyl, al kyl, hal oal kyl, al koxy, hal oal koxy, al kenyl,

trifluor Oﬁﬁf?{isulfbﬁ*y&ﬁﬂﬁﬁt BOX¥ry by fhamfEELRbEN 1 8L k?ﬁl;y of
o7yl oxy, ar SRS R RS G o R, SuRTAATHAR S SRR AR e v al Kyl
heteroa}ylalkenylThehéermoaayhﬂkyéwoar;kylhaihymar¢koi§ Yawexy, nitrb,
cyano, amn bst Lt ' rein the amno gncludes 1 or 2
substituent%1 ic%éa#%g§|5§*$9%?€f°§? %0 %%yp%ﬁttﬂt 3PR ﬁeﬁr?¥°35npounds
mentionéd ivefers tefakkyl ogxpupehas| distkgsediabowe yhating dmtatparyl t hio,

arylthioalk#ﬁbs@i@@@ﬂ@[yéﬁéhoasabgﬂéiFrQP ene@ﬁ¥%9a6 onyl,
aIkyI-an1nocarboq¥I, aryl am nocar bonyl, oxycar bonyl ,- am nocar bonyl ,
al kyl car borSRRBRGAY BRraRYl c aPBoRY | 3%XYL 2% KdeEinesd gPavieno,

aryl carbonyl am noTheatepfsullbway! RRROYY !, aryl Rk Y rargikeul biknyl al kyl, -
12 WO 01/ 27107 PCT/pSCE¥274ﬁ1 arxlsu fonyl am no or .

aryl sul f onarfthot P HHny e P RAGYS ‘Fﬁ%l@l%%%p%ro"f‘stﬂﬁrﬁﬁgdb%??]?%nt s set
out herHl n.gfitnept inclidesl ayy" of " thyl abdwe | dlloyl, aayhlkeykroradiyl"” as used
herein alo S 0, t o) 5 refers to al kyl groups as

di scussed g@%%%pﬁa%?ﬁ%é%hégf§ﬁ Q%%%%%i dg%t, such as benzyl or phenethyl,
or napht hyl propyFheorern Bapingl aefemployed\kergie abene dowes pakoxy",

"al koxy", "@gfYafiheP! gro@hmkPX¥pt BSnLITYy WE Ui & SéRashefy or as part of

another 10 group I udes any” of the above al kyl ,” aral kyl” or aryl groups

linked to a ?b%ﬂgéédﬂ+t#h@n?e?ﬁ1t%ﬁh?NPSEEFQﬁRﬁ%yéﬂhhﬁkfmﬁya?%ne or as
part of5 anchéesage opp AbFfepenonashyhbesiamiependenyly asybsikyuied with
grﬁyff ;ﬁ§|$¥§§%¢%f§§}?he@@%%?r?ﬁ%l@?l}5c§£fbﬁ§{§i8£1€§ifere”t’ such as
cycloheteroalkylalkyl, cycloalkyl, cycloalkylalkyl,
haloalkyl, hydroxyalkyl, alkoxyalkyl or thiocalkyl. These
substituents may be further substituted with a carboxylic

20 acid or any of the Rl groups or R! substituents thereof
as set out above. 1In addition, the amino substituents
may be taken together with the nitrogen atom to which
they are attached to form 1-pyrrolidinyl, 1l-piperidinyl,
l1-azepinyl, 4-morpholinyl, 4—thiamorpholinylf 1-

25 piperazinyl, 4-alkyl-1l-piperazinyl, 4-arylalkyl-1-
piperazinyl, 4-diarylalkyl-l-piperazinyl, 1l-pyrrolidinyl,
l-piperidinyl, or 1-azepinyl, optionally substituted with
alkyl, alkoxy, alkylthio, halo, trifluoromethyl or
hydroxy.

30 The term "lower alkylthio", alkylthio", "arylthio"
or "aralkylthio" as employed herein alone or as part of
another group includes any of the above alkyl, aralkyl or
aryl groups linked to a sulfur atom. '

The term "lower alkylamino", "alkylamino",
35  rarylamino", or "arylalkylamino" as employed herein alone
or as part of another group includes any of the above

- 13 -



heteroaryl heteroarylalkyl .cycl ohet eroal kyl, cycl ohet er oal kyl al kyl ,
‘qf" H8%-Kyl al kyl , hal oal kyl , hydroxyal kyl , al REIEKYH6Dr

Y

t hi oal kyl . Thése substituents may be further substituted with a carboxylic
20 acid or t 1.gr 1_subs her eqf_ _ as set--out
above. In adﬁ ?i Q & argh %gpgﬁ ¥|ft%§?1‘t1%é #ﬂ@‘%‘i%alﬁaﬁ‘ eSS er with the
nitrogen atoﬁ¥§® mhlch they are attached to form 1-pyrrolidinyl,

1-pi peridinyl, 1-gdgpivRyn ugcggi.pggl é g]éﬁ Fé?éq}[i)l r;a12| nyﬁ 10125

pi per azi nyl al k I-I- perazi ny

4- dlarylalkyPaFtpP%eFBEEH?F QHQBErr%ﬁléﬁ ed h@ﬁﬁ r mgifiegs, um'amrazeplnyl
optlonally substituted with alkyl, al koxy, alky !Eb halo

trifl uorcgret Brgaﬁichfda%ﬂ 180dderd e N2 HONRF

" " " n &%i?é O"
arylthio ar g¥lth|o qf npl oyed herel alone or ar

anot her grou |ﬁ€y dgSOURF Hpe %@edﬁﬁﬂéD%J aBZPN?F éFtaQ ?ﬂ §Poaps
linked to a safbmym,osucmhsstsxmﬁépy\pramé%ﬁm Qﬁ:oyl ala&ﬂl&@nw 1, 35

e or o B REPREL O LIS el D RSP o BeRSacara ReR a1 .

aryl or aryl&fkel groups linked to a nitrogen atom The term"acyl" as
enpl oyed herein by_i.tself or Eart of anot her group, as defined herein,
refers tHan" 5 or‘@'éiim &ermdi"adkagoyl ! naedusgdah%mimrgﬂlorgz aup;ase Xz es

of . groups iggl 44erRa¥ g%ﬁﬁer&eﬂé%wsaﬁ%ﬁ%ﬁ;édo 23 Oa%fn such as

al kanoyl ., kenoyl aroyl ,” aral kanoyl t er oar oyl oyl ,

al
cycloheteroaﬁ ﬂpd the, like. 10 _term "al kanoyl" as used hereln al one
or as part ess otherwise indicated, the term "lower

alkenyl" or "alkenyl" as used herein by itself or as part

15 of another group refers to straight or branched chain
radicals of 2 to 20 carbons, preferably 3 to 12 carbons,
and more preferably 1 to 8 carbons in the normal chain,
which include one to six double bonds in the normal
chain, such as vinyl, 2-propenyl, 3-butenyl, 2-butenyl,

20 4-pentenyl, 3-pentenyl, 2-hexenyl, 3-hexenyl, 2-heptenyl,

. 3-heptenyl, 4-heptenyl, 3-octenyl, 3-nonenyl, 4-decenyl,
3-undecenyl, 4-dodecenyl, 4,8,l2-tetradecatrienyl, and .
the like, and which may be optionally substituted with 1
to 4 substituents, namely, halogen, haloalkyl, alkyl,

25 alkoxy, alkenyl, alkynyl, aryl, arylalkyl, cycloalkyl,
aiino, hydroxy, heteroaryl, cycloheteroalkyl,
alkanoylamino, alkylamido, arylcarbonylamino, nitro,
cyano, thiol, alkylthio or any of the Rl groups, or the
Rl -gubstituents set out herein.

30 Unless otherwise indicated, the term "lower
alkynyl" or "alkynyl" as used herein by itself or as part
of another group refers to straight or branched chain
radicals of 2 to 20 carbons, preferably 2 to 12 carbons
and more preferably 2 to 8 carbons in the normal chain,

35 which include one triple bond in the normal chain, such
as 2-propynyl, 3-butynyl, 2-butynyl, 4-pentynyl, 3-
pentynyl, 2-hexynyl, 3-hexynyl, 2-heptynyl, 3-heptynyl,

- 14 -



of another group refers to alkyl linked to a car bonyl c",p . Unless
ot her wi swo a7t ed, the term "lower -a.kenyl"f or "al keay/uso@srassed
herein by itself or as part 15 of-another group refers to straight or

branched ¢haj al f. e vn10 FL e ]Qﬁa f—%&ﬁﬁ rbons
and nore pref ﬁﬁ}ylcl to y%layﬁ bons |n e norrfﬁ ai'n, vc\%c%l mcl ude one
to six dodl Qﬂﬁm rFrtqﬁ &Ehforidie igh mays ke wRtionadlapeny|

g Eut enyl ,srazd:?ﬁﬁiméld vZﬂ:Hl Jpemi méubs:inrt&f&rﬁﬂwl ,na&rél emdlo exenlyl

ept enyl en ten octen nen eceny
3-undecen)ﬂ alg 13%&@ (%J'S}f Fk.f’i‘-’)t/'et 'r| n(fl%@he li ke, and which
Ealy bfaiolptanyi&llﬂwls,ubalclqamm tatmmo,t chetemdmty]t,uents name: y ha: ogFE,l .
al oal ky Y oh J%ggﬁy aﬁég}ﬁ : cycl oal kyl ,
am no, cfrlfaé e'het er oa]ér(@‘?< 3@ €t eroa am:?l'{ ar?&q{%im n?/ ‘al kyl am do,
aryl car bor%m%i‘yﬁ OR’LT}ﬁT@-nOcCMrQ:thﬁan%I l&h and/ary adkylthiy, groups, -
or the Ry iy df R Roupd, bR iR ﬂosuabeasuehh_@r%&e y&d' cat ed,

the term"lower al kynyl" 6r "al kynyl as used herein by 1tself or as part
of anot heM&f®if refers to straight or branched chain radicals of 2 to 20
car bone, pref eraﬂuhgre apkﬂ oo led Sas adelf Imsd w@é@rwy gidgld carbons in

t he nor mal 35 cIude ne triple b n nor mal chai n,
such as, ? rll %ﬁﬁ/ qi’ cimZ"C _g&ﬂomlaq: é@:}ﬁefﬁﬁﬁ n{__a

pentynyl , c&ﬁhmyrq;thmé%f hﬂaqm)ﬁh:e Z:-émtrﬁ@ri‘)d],kﬁ-emﬁjt 3g15du,ps an@d m 01/ 27107
PCT/ USCO xR qeny d I

4- dodecyn3/:fYDZl‘-'gLn]c'cflazhhlgF t}a\j\,ﬁ:[éq: d%fei opt ?anoj% ss')lgst id{]egc\zlmn%/h 1
to 4 substltuentgheﬁénélgenlﬁhl FEewps 33 defiged abg YﬁF angl l9}’11‘1%i1-kenyl

al kynyk, ag%ups‘S 2 Ydéf {odd esoalded ecﬁiﬂ\fay,h%aﬁfé)%’ﬂﬂgle bonds

cycl ohet ertool kgttacq'}/tgerr?é( yét 3 kar}&/g ergerhoﬁ carlglon atotds, they are

termed "alkenylene groups" and "alkynylene groups",
respectively, and may optionally be substituted as
defined above for "alkenyl" and "alkynyl".

20 Suitable alkylene, alkenylene or alkynylene groups,
and (CHz)p groups, (where p is 1 to 8, preferably 1 to 5)
(which may include alkylene, alkenylene or alkyn'glene
groups) as defined herein, may optionally include 1, 2,
or 3 substituents which include any of the R! groups, or

25 the R! substituents set out herein.

Examples of alkylene, alkenylene and alkynylene
groups include

—CH——CH—CH;—— , —CH,CH——CH— , —C=C—CH,— ,

30
_—CHz —ﬁ-—— . —cuz—"'CHz ——CH;——ﬁ— , —CHQ—?H—'?H_'CHz—'
CHy CH, ’

—CH,CEC—CH,—  —c=C—ci— ,

— (o), — (=), (c8.)q— , —ca—cmen— |



aryl carhonyl am no, nitro, cyano, thiol, and/or alkylthio, or any of the Rl
gr oups, oﬁwﬁﬁ?”"“wsubstltuents set out herein. 10 Wer e BCRYBOOR74GIpS as

- defined above have single bonds for attachnment to other groups at two
different carbon atons, they are ternmed "al kyl ene” groups and nmay
optionally be-xanrrtuted 2&-cheh) above for "al kyl". Were al kenyl
groups as defldﬁd abové and yny 15rgroups as defined above,
respectively, have single bon&s® for attachnent at two different carbon
atons, they are terned "al kenyl ene groups” and "al kynyl ene groupsit.
respectively, and naycmptlonally be substltuted as defined above for

"al kenyl " and_&H Suitable_al kvl al kenyl ene _or_al kynyl ene
groups, and ( %@ grogéga (where p%h% to 8y pFE%@? 1 t,0 5) (which
may i ncl ude aIkerne Ciyl kenyl ene or al kyn¥Hene groups) defined herein,
may optiopally include 1, 2, or 3 substituents which |%%Fude any of the Rl
gr oups, of 25 the Rl substituents set out herein. Exanpl es of al kyl ene,

al kenyl ene and al kynyl ene groups iﬁ%ﬂude -CHCH-CHZ , ---CH2CH CH---
-C G -CHZ 3G-eHsin,~—€. |, - CHZogHZe—Ghll-C CHZ__L H;kHH;CHZ 00 CH3 CH3
C33 - CHI C—C—CI—#F-(L_-I_I-C:C--Cde. 112 [ *(c2 fcu ! CH2CH -» - 15 . i:fi:
PCT/ USCa/ 27461 WOV Chy
= i
-—cﬂz—él—?— + _(mz) s . —tcnz) 2_?_%- . —{CBz)z‘-(l:H— .
CH, E CH,
: ?1
—OCHCH— —CH,—CH—CH,—CH—  —CH;—CH—CH,—
10 CHy s
—TCHANHCH,—  —CH,~N—CH,— ——NHCH,CH,— ,
'—éﬂ""_%c}iz_ . _‘CHZ) 3-CF2_ ’ or —'?_CHzcaz_
CH,
15

The term "halogen" or "halo" as used herein alone
'dr'as’part of another group refers to chlorine, bromine,
fluorirne, and iodine as well as CF3, CF,CH,, CF,H, CFH,,
with chlorine or fluorine being preferred.

20 The term "metal ion" refers to alkali metal ions
such ‘&8 sodium, potassium or lithium and alkaline earth
metal ions such as magnesium and calcium, as well as zinc
and aluminum.

The term "cycloheteroalkyl" as used herein alone or

25 as part of another group refers to a 5-, 6- or 7-membered
saturated or partially unsaturated ring which includes 1
to 2 hetero atoms such as nitrogen, oxygen and/or sulfur,

- 16 -



~... +2- , i HCRcHa CH3 C2H5 CH3 2C CICFla -%fa- f - CH2CHCH2 CH3 _

CH3 -ZHWOG/IMY .. 2 --cH2-i-CH2--- CH2OCH? s CH3 CHPCR/US00EMs1 ™ C H |
-(CH2) 5 -(C2) 21 -CH2- |, (CHZ) 2 CR— ~Z C83 F CE3 O - 2CRe2-

-CH2_C H -1Ghked- tHiro 3 SCHR tEEdator

CIC—|JZ-%—|r2N o ]‘tehelg?u?;gahll ogldé%' th 1%:’ C’*%?*d)‘ﬁéﬁs nlgl one- J;)r

aspart of aleftined gibowve)refsaich & chlorlne, brom ne, fluorine, and iodine
as well as CF3, CF3CH21 CF2H, CFH2, wth chlorine or fluorine being
preferred. 20 The tern15netal i on" refers to alkali nmetal ions such As

sodi um pot assi um or unland al k earth I ons such as
magnesi um and cal ci um as-mell as zﬂnchsgﬁd alun1€ 7The term
"cyclohgteroalkyl" as d hefein al +25 as\payft of, another group
refers to a 5-, 6- or 7-nenbered saturated or partially ‘unsat ur at ed ring

whi ch i ncl udes 1 to Z:Qetero atons such as n|trogen oxygen and/ or sul fur,

. (. (>
CAEGCINCERGR

10 and the like. The above groups may include 1 to 4
substituents such as alkyl, halo, oxo and/or any of of
the R! groups, or the Rl substituents set out herein. In
addition, any of the above rings can be fused to a
cycloalkyl, aryl, heteroaryl or cycloheteroalkyl ring.

15 The term "heteroaryl" as used herein alone or as

part of another group refers to a 5- or 6- membered
aromatic ring which includes 1, 2, 3 or 4 hetero atoms
such as nitrogen, oxygen or sulfur,and such rings fused
to an aryl, cycloalkyl, heterocaryl or cycloheteroalkyl

20 ring (e.g. benzothiophenyl, indolyl), and includes
possible N-oxides. The heteroaryl group may optionally
include 1 to 4 substituents such as any of the R! groups
or the R! substituents set out'above, for example, amino,
alkoxy, alkylcarbonylamino, alkylthio, nitro, dialkyl,

25 halo, alkyl(alkanoylamino), alkyl (amino), alkyl (halo),
arylaminocarbonylamino (alkyl), alkylcarbonylamino(alkyl),
heteroaryl, heterocaryl(alkyl), alkyl, aryl, diaryl,
diamino, guanidinyl({alkyl), alkylthio(alkyl),
amino (aryl), alkylcarbonylamino(aryl},

* 30 alkylaminocarbonylamino (alkyl),
alkoxycarbonylamino)alkyl), heterocarylalkyl(alkyl)},
trifluorcalkyl (amino), aminocarbonylamino(alkyl),

- 17 -



- 16 WD 01/27107 PCTIUSOO 27461 |inked through a carbon atomor a
het er oat oWOWHSHEF possi bl e, optionally via the |inker (CPETHSO(2MéICh iS
defined above), such as o0\ N 5 O\ N~ NDv) 10 and the Iike The above

groups nay i aeylidarboh9ldmifgDSAiyIRaE SrSaA 'Qliah 0, ?xo agg/?r any
ereln n adaditilon,

of of the substituents set
any of the E%S%ﬁ??ﬁgé?Caﬁgﬁgfle@W%ﬂ%ﬁ kenylamino, heteroaryl or
cycl oheteroabwu.ohengro&EkiFhe bﬁcmh@eéﬁé@mﬂ(ampsed herein al one or as

part of another gr r nber ed ic ring which

i ncludes 1, 2, ?*%"ﬁin’ t%r %fa?‘gﬁggogﬁgﬁ g§°‘ﬁ?§rbﬁ‘é¥1 3 'g%%n or sul fur, and
such ri ng% fﬁ@éaowmgan aryl, cycloal kyl, heteroaryl or cycl oheteroal kyl 20
ring (e.g. benzothiophenyl, indolyl), and includes possible N oxides. The
het eroaryl group ng opt{ onaII include 1 to 4 substltuents such as any of
the Rl groupg r e \Nue c ut ove,~Ror exanpl e, am no,
al koxy, al kyH oY, afin q: OE) hal o,

al kyl (al kanoyl™&mi no), a ye( ha ,

aryl am nocar bogyl am no( al kyI ) aI kyI car bonyl al no(al kyI . heteroaryl,
het er oar yl (a{gi al gy ar “~ N/di a jlnl digny!l

al kyl t hi o(al ardno ary ]alk | ca bm I’\f%\fs

al kyl ami nocar bo%m /“ al ﬁgy l.ami 0o, al y
het er oaryl al kyl (al kyl ), tr| fI uor oal kyl (am no), am nocar bonyl"am no(al kyl ),
17 PCTI USOQ 27461

1/)1/)//“\ \\_}CO (X .

G C?% @3 23

N
/4 _.'.
/ "s) ! 2‘{):)} [i[ﬁ—cm
l
| X e
N=> ’ Hak*@::}_cﬂs ‘ Hsco\@\ CH3 t\ \/__\,\i ,
e ¥

15
and the like.

Preferred heterocaryl groups are imidazole, oxazole,
thiazole, 1,2,3-triazole, 1,2,4-triazole, pyrazole and
benzimnidazole.

20 The term "cycloheteroalkylalkyl" as used herein

alone or as part of another gorup refers to

- 18 -



aryl carbonyl am no, aryl heteroaryl carbonyl am no, aryl (al kyl), ,
al kyl car MEh/29%87al kyl car bonyl am no, cycl ohet eroal kyl , PCT/US00/27461
cycl ohet eroal kyl (aryl). Exanpl es of heteroaryl gr oups |nclude the 5

fol | ow ng: Pohktré n ~- CH3
Hoee N agres g%mm*% BORE R QSL:RP@"Q ,Billkgarfkphgn
Preferred heteroary groups are |n1%a£ thlazole
1,2,3-triazol e, 1T&e4t@&mazgheergg&glgugygnd rbe%ét@&@@&gh Ahe term

"cycloheteroalk erein_alon art "o no?her gor up
refers to - g?é)E%F???O?EE%?YQEOB?ZEQEE °§y€PSF§P§r85PR9Ir§?BE§s as
def i ned Sabot/e al hétdroarpligbroup Caat definefeabooat DimkedathEblyhpackai n.

The term " hgtemoarYhetkybatein tbeser ()@H%j!t?i kewin, y;@@,ge heg ein al one or.
as part of another group refers 5 to a eroaryl group as defined above
| i nked t hr caljrenydeneat ath éefinedrabevento a - (CH2) p- chain, al kylene or

The term “heterocyclyl” as used herein alone or as
part of another group refers to hetercaryl or

10 cycloheterocalkyl.

The term "polyhaloalkyl" as used herein refers to
an "alkyl" group as defined above which includes from 2
to 9, preferably from 2 to 5, halo substituents, such as
F or Cl, preferably F, such as CF3CHz, CF3 or CF3CF,CH,.

15 The term "polyhaloalkyloxy" as used herein refers
to an "alkoxy" or "alkyloxy" group as defined above which
includes from 2 to 9, preferably from 2 to 5, halo
substituents, such as F or Cl, preferably F, such as
CF3CH,0, CF30 or CF3CF2CH30.

20 The compounds of formula I can be present as salts,
in particular pharmaceutically acceptable salts. If the
compounds of formula I have, for example, at least one
basic center, they can form acid addition salts. These
are formed, for example, with strong inorganic acids,

25 such as mineral acids, for example sulfuric acid,
phosphoric acid or a hydrohalic acid, with strong organic
carboxylic acids, such as alkanecarboxylic acids of 1 to
4 carbon atoms which are unsubstituted or substituted,
for example, by halogen, for example acetic acid, such as

30 saturated or unsaturated dicarboxylic acids, for example
oxalic, malonic, succinic, maleic, fumaric, phthalic or
terephthalic acid, such as hydroxycarboxylic acids, for
example ascorbic, glycolic, lactic, malic, tartaric oxr
citric acid, such as amino acids, (for example aspartic

35 or glutamic acid or lysine or arginine), or benzoic acid,
or with organic sulfonic acids, such as (C1-C4)-alkyl- or

aryl-sulfonic acids which are unsubstituted or

- 19 -



al kenyl ene as defined above. The term "heterocyclyl" as used herein al one
or as paﬁY‘HrW”Wﬁther group refers to heteroaryl or 10 c?ﬁT@ﬁ@Mﬂmﬂalkyl.
The term "pol yhal oal kyl" as used herein refers to an "alkyl" group as

defi ned abo&y&umﬂé@l uas é‘,{ 12 prh%]_o%re felgfgg.l gx%@gﬁzmggbgnehal 0

substituents, such _as refera duch

CF3CF2CHY. fﬁfﬂ]etqjé%‘?ﬁe‘p‘%}%fr%%éﬁaﬂ xy orregpendhagerrifer8Adtion an
"al koxy" or gty alote &smt@‘d rrﬂiluamvti!.f\/\/ake%hreanchﬂdes from2 to 9,

preferably fr 2. 1o 5 halo stltuent SUC&B% eferably F,
such as CF Qﬁﬁi§ uﬁﬂ?PSPnﬁﬁrgﬁla | can be
present &s sfz‘mtmlalm lwantng:wltarlqa}w rmxeetatcmalghsxaupcdﬁptabkemgaéts I f the

conpounds ofgq v ast Si nter, they
can form aci ) ao?dl t on sa ggﬁ%ﬁggﬂl@’f %taseg Sﬁ%a‘b%% gl\g\/lgt h st rong
i nor gani ¢ adfizh bBEses @rens fomexampds detkdr Sé)l&ﬁpl euch! asr adkatid,
Phosphor | ¢ afdthilon IR ldardt heeth! Balkihongodr 830 gleCQB By, | ©

aci ds, such as al kanecarboxylic acl car tons are
unsubst|tLﬂfRP?ﬁs§iHEn9¥tﬂ%&¥GSHQM‘ﬁé&%ﬁbl@r §9lﬁ§IUa§h amgpndRafsl BRacet i C

aci d, sugoh aﬁx@ﬁzmtaﬁi&i@d sﬂcwww@mlﬁeqathﬁ&mb@hamﬁ&, for exanpl e
oxallc mal Qni ¢ SCInIC miﬁﬁlnﬁ fumaric, phthalic _or _terephthalic acid,
(]

such as hydﬂﬁ%@%ﬁﬁ r & BPBA51e s BFHEEI-4PYESI i ¢, |actic,
mal i c, tartealkylamlnaxrﬁarenxamplsuemhqﬁ—anmamtabudyl (f dieekgidpl e aspartic
35 or glutarg Iy ar gi Qﬁi or be id, or with
organi c sulféﬁﬁ aC| s&%ﬁ%EH& 6%#% H Q B&§%§P§gulfonlc aci ds

whi ch are umlﬂmﬁtr&i o EQmOIHQ‘F/,UQJO'/ m@rihydb‘gﬁyt 4ower for exanple by

hal ogen,15f org BXATE Fhe B LAY @xaftiplfe idndaneaiul beniceiaehdnotamigapondi ng

acid addition
Correspondlng internal salts may furthermore be formed.

Salts which are unsuitable for pharmaceutical uses but
which can be employed, for example, for the isolation or
purification of free compounds I or their

20 pharmaceutically acceptable salts, are also included.

Preferred salts of the compounds of formula I
include monohydrochloride, hydrogensulfate,
methatiesulfonate, phosphate, nitrate or maleate.
2l]l stereoisomers of the compounds of the instant

25 invention are contemplated, either in admixture or in
pure or substantially pure form. The compounds of the
present invention can have asymmetric centers at any of
the carbon atoms including any one of the R substituents.
Consequently, compounds of formula I can exist in

30 enantiomeric or diastereomeric forms or in mixtures
thereof. The processes for preparation can utilize
racemates, enantiomers or diastereomers ag starting
materials. When diastereomeric or enantiomeric products
are prepared, they can be separated by conventional

35 methodes for example, chromatographic or fractional
crystallization.

- 20 -



salts can also be forned having, if desired, an additional]y present, basi ¢
center. WRoryipbunds of 5 formula I haV|ng at | east onauaumﬂmgwmmp (for
exanple COOK) can also formsalts with bases. Suitable salts wth bases

are, for exarfp| eIt”EhahlaabéSunaHEQtééda{:K&l:'thgegﬂas%takﬁ?{ehgfoﬁa”h

netal salts, i exanpl e sodium potassium or nesium sa or salts
with amoni 306 “ﬁﬂslBrB Kagi £oxmenef shencampawrdaorfnEormulandr ghohi ne,

plﬁe{|d|ne ,apyalRyidsversaocfivaeidsdor Qﬁytbf tﬁéeﬁroakﬁgbaﬂbﬂe for exanple
ethyl-, ter

d but yl -
i ety - gpeptiinee ashgToReq fn  O°8; RipiicsFighoksriahebors
alkylanﬁne 08464x2NB| efibad- Mayi 2, 01996 eahdnbhaUi ge. PatenteNpondi ng
t | t table f
bhar mgeut | SaroLeLAShiIER REE BcoPbBRAred MEEE IbG N BERHARE (7)€ 1O
i sol ation or purﬂhﬁcépmvﬁu®ﬂsfP@etb§n96§ﬁé§tllawenhépn mayphd&oxaceutical |y

accept abl e éﬂJaa.ﬁlearseaiﬁOthacnysdor ﬁ’y&a‘:&e&eéoéa' tén&f m&?ebaomounds of
iorid ydr.ogensul hanesul f onat e,

formula I i e .Nono

phosphat e, ﬂSF?éP% O?YnﬁgEé?és %¥?m81éfé6¢s KeF%eof°%%€WéBﬁpounds of the

I nst antl0 25desgedptvondre cont enpl at ed, elther |n adm xture or in pure or
substantially purg form The .co ognds he esent |nv§y |on can have

asynmetric center hgtcgwyoupdstﬁ SFB82a OWEY| EIQEFRGr In&BSt the R
substituentprefénneéqpeuceysesodpsundbedf1nothelﬁollowmngxreactmoﬁo

P e feflbnh2s! BLERIPALY LOAMEnRE alla"prbUERTreLNEbRtnedle DT 0CCSSes
for prepar. ation can utl ace enanti oners or | astereoners as
starting nBeafFtirss gpEAai hereivafbercand énahbeowerkingr Euawplesre

preparegd they Ca@oﬁ@o%ﬂﬂ%r%EGQOEﬁuQQn!eﬁE'QB@'1n3§n%&bﬂ0%§é@@’zﬁ§§ﬂp|e

chromat ographi,c or .f.racti onal stallization. -
g gmlnogmldazo e can be repareé %rom the correspondlng

carboxylic acids by using the sequence of steps outlined
in Scheme 1 set out below. Activation of carboxylic acid
1 with various activating reagents (e.g. 1,1'-

20 carbonyldiimidazole (CDI), thionyl chloride, oxalyl

chloride, and the like) (employing a molar ratio of

. activating agent:acid 1 within the range from about 1:1
to about 10:1) in an organic solvent such as THF or
methylene chloride, convert acids 1 to-2. Subsequent

25 treatment of the compound of formula 2 with excess
diazomethane in dichloromethane (employing a molar ratio
of diazomethane:2 within the range from about 1l:1 to
about 20:1) gives the compound of formula 3 after
treatment with excess hydrochloric acid.

30 The compound of formula 3 is treated with
acetylguanidine in DMF to provide acetylimidazole of the
formula 4 which upon hydrolysis provides compounds of
formula IC (T. L. Little, and S. E. Weber, J. Org. Chem.
59, 7299, 159%4).

35 The carboxylic acid of formula 1 can either be
commercially-available or can be prepared by methods
known in the art.
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W0 01/ 27107 PCT/US00/ 27461 1t should be understood that the present

i nvent i on WGHARIa®s prodrug forns of the conpounds of for NBCHUBIEN as

al kyl esters of acids or any of the prodrugs for guanidines disclosed in

U S. Application Serial No. 5 08/641,718, filed May 2, 1996, and in U S

Pat ent No. §Y$§Helf6 whi ch are incorporated herein by reference. The
conpounds of e 1nstant invention may, for exanple, be in the free or
hydrate form and may be obtained by nmethods exenplified by the foll ow ng
10 descriptions. Thegyconmpounds of formyla | may be prepared by the
preferred process@gggeggribed int L 9w ng reacti or? [gchenes. Exenpl ary
reagents and prgg_ oor _t hgse ,re 0gs appear her & er and in the
wor ki ng Exanpl ounds of Riotsula § of tie iR L, pn ere Zis

ani noi m dazol e can™be prepr ed from Rhe coryesponding & i% aci ds by
usi ng the sequence ofisteps outlined &kn Schene 1 set out,bel oW "Activation
of carboxylic acid 1 with various activating reagents (e7g. 1,1 20
carbonyl di i m dazole (CDI'), thjonyl chloride, oxalyl , | oride, and the

i ke) (enmploying a nolar r&i&&%of activating agenﬁiqg « 1 within the range
fromabout 1:1 to about 10:X)}LRh ag orgsnic sol vgnt/ R gsNTHE or

net hyl ene chl ori deT cdnvBHX CIdS/lE%PZ Stysequent of the
conpound of formula Z. withRaX éiz t hane i n Qi chl or¥net hdne
(enploying a nmolar ratio of diazometHane:Z within the ¥@nge from about 1:1
to about 20:1) gives the conpodnd of fornula | after treatment with
excess hydr o¢hl eracleaving frde aunipeisnhalfidegr Alkoxy,i aryleayedrwit h
acetylguani@bﬁgd' W )to provi de acetylim dazole of the formula 4 which
upon hydrol ysis provides conpounds of fornmula IC (T. L. Little, and S. E.
Weber, J. Og. Chem :., 7299, 1994)

Compounds of formula ID of the invention where Z is

aminoimidazole or 5-substituted aminoimidazole can be
10 prepared from the corresponding carboxylic acids by using
the sequence of steps outlined in Scheme 2 set out below.

Schame 2
: A 2 Q.
R\ n n Rz
Vall-od & } _~ ® \ }Ra
z‘—x;/ F — n‘—xf{u — Rl_.x/_ / 0
R OR R “/ O\ R‘ 331
1 ] / 4
2 @ n
"\ a _3 nz /Q‘ R
1 o —_— 8s N
3 xf R X/ /‘»\‘J( —_—
R 331 R‘ N N -
g B 3

R
L)

A { NH, (R*" = alky!, haloalkyl, aryl, heteroaryl)
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35 The carboxylic acid of formula 1 can either be comercjally avai]able
or can b&V@PEFA0Ed by nethods known in the art. - 21 WEIHUSIH27461
PCT/ US40/ 27451 Schene 1RBRR~JRBRZn3 R-A3 %/ RRA\'A RRat ~

R M, OHZzd iRy df RReRadRd th 19 R R4 s Nt~ NH2
HH CH3 ICHA4 tﬁ_ aEFéa I ng group gu?ﬁ asﬁkcf%ﬁé koxy, aryl oxy or

|n1dazolyl)hY@§ﬂ§8 H%nﬁquBFﬁuF aPﬂﬁS@ FﬁEPlhvgnFﬁéﬁemﬁgréuzhlas

an1n0|n1dazplm'oeaﬁbsnysan&middzambnarnpyg@pleaggarag ch8 prepared fromthe
correspondlngscarbox uence of steps outlined in

81 82eBY al¥ands LhF RO
Schene 2 set HhE=BRH § Sﬁgﬁg 23B1og gowhigh,can R8s FPEVRIRER ZOR -x ~ R
~ - $ Rikétone(R Rpoh- tBeaByeRB3withSa’ Gﬁ:.gnaEd\ Zeaglit REuBBlasX0 0

ethyl- or isopropylmagnesium bromide. The ketone § can
be converted to the a-bromoketone Z by sequential
treatment with lithium bis(trimethylsilyl)amide and N-
bromosuccinimide. Alternatively, the bromide 7 can be

10 prepared by treating & with Cu(II)Br, and
hydroxy (tosyloxy) iodobenzene. The bromoketone Z can be
converted to the compound of formula ID via compound 8 as
described for Scheme 1.

15 Compounds of formula I of the invention where n = 1
and X is other than nitrogen (e.g., arylcyclopropane) and
Z is aminoimidazole (compounds of formula IE) or
imidazole (compounds of formula IF) are prepared fxrom the
corresponding o,fB-unsaturated ketones by using the

20 sequence of steps outlined in Scheme 3. The unsaturated
ketone 12 is prepared by Wittig reaction of aldehyde 9
with the ylide %2a to form 10. Cyclopropanation of 10 to
form 11 followed by the formation of silyl enol ether and
bromination with N-bromosuccinimide (NBS) affords 12.

25 The bromoketone 12 can be transformed to compounds of
formula IE as described for Scheme 1. Alternatively the
bromoketone 12 can be converted to the compounds of the
formula IF by heating with formamide.

- 23 -~



RLLt\\ -l RURRRRGCE3 ar 82. R-nR3 R.L Ry/ ~/"pgz (R31= al kyl,
hal oal kyl Walia718%het eroaryl ) D 15 22 WD 01/27107 PCT/ USCOUSIPAFS1
Coupling of the acid 1 with N, Odinethyl hydroxyl am ne using standard
coupling rea ch as 1,1 -carbonyldiimdazole or PyBOP, affords the
correspondi ng Inreb am de a which can be converted to 5 ketone | upon
treatnent with a Gg'gn rd reagent such as ethyl- or tsopropyl mnagnesi um
brom de. The kgtonpg_@=/can be converted LS he a- bronoketone 2 by
sequential traat mpgt gM th Iithiugﬁbis(trp | silyl)agi de and N

br onpbsucci ni AR AEFradkveky, brom-de g2 can_| prepared by
treating | wité Cu(ll)Br2and hydroxy(tosyloxy)iod%benzene. The br onoket one
2 can be converted to the compoudd of fornula ID viaikonpound a as
described for Scheme 1. 15 Conmpounds of fornula | of the invention where n
and X is other than nitrogen (e.g., arylcyclofopane) and Z is

am noi m dazol e (conpounds of fornmula IE) or _#wj,dazol e (conpounds of
formula I'F) are prgpRLSRsbFoM the correspondinfy a, p-unsaturated ketones by
using the 20 sequznua g% steps outhiped in S H3. The uns r at
ketone 12 is prepared—by W¥ti gr ioff of—at-dehyde 2 ' Ml ide 2a
to form 1Q Cycl epcegrenkds on of 1 u)fownLlfmlwmgbyt formation
of silyl enol ether and brom nati wi th N-bronosuccininmde (§48S) affords
12.
)
HJ\NHZ Hydrolysis

/<1I N\> R /QIJ\% NH,

R ﬂ
IE

IF

The compounds of formula IG of the invention where

X is nitrogen and 2 is aminoimidazole can be prepared as

5 outlined in Scheme 4. Compound of formula 14 wherein L
is a leaving group (e.g., halide or triflate) is treated
with an amine of formula 15 in the presence of a base
{e.g., triethylamine, and ethyldiisopropylamine) in an
organic solvent {such as DMF) to provide a compound of

10 formula 16. Compound 1€ is converted to the desired
product IG as described for Schemes 1 or 2. The coupling
of 14 and 15 to provide compounds of formula 1€ can also
be carried out in the presence of palladium catalysts by
methods described in the literature (Wagaw, S. et al, J.

15 Amer. Chem. Soc. 1997, Vol. 1l9, 8458 and references
therein) .

Compounds of formulae 14 and 15 are commercially
available or they can be prepared by methods described in
the literature.

20
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25 The bronoketone 12 can be transformed to conmpounds of formula IE as .
descri beW@ ow278hene 1. Alternatively the bronoketone 12cIaisobe74sonverted
to the conmpounds of the fornula IF by heating with formam de. - 23

W3 167", FEEK&£E1127461 Schene 3 0 Ph HPh-P CHN2/ Phi 9a O Pd(QAC)2 O

RIRL---C RL 4K AN 1) CHC 2; TBSOIf O J TEA 8r R HZN
NH2 N~-N}H 2) MCC NB A2,13 0 H INH2 Hydrolysi RL11>RL" j>
(0)

2HH IET q npo nds Rfula |G of the invention R X is nitrogen
and Z is am dazoIeH&an e p pared—a&—%&-outI|QEdN| \Scheme 4.
Conmpound of fﬁvnula . is a leaving group (efg‘\s de or

triflate) is Treated mnth an a e of fornmula 1S in the pres e of a base
(e.g., triethylanine, and eyl diisopropylanmine) in an ogganic sol vent
(such as DMF) to provide a conpound of 10 formula 1 . Conpound 15 is
converted to the desired

R31
Scheme 1or2 Rz\ﬂ"ga N
- >~ RN, —
RN

iIG

Compounds of formula IH of the invention wherein

5 two of R?, R’ and R! taken together form a carbocyclic
ring and Z is aminoimidazole can be prepared according to
Scheme S. The reaction of cyclopentadiene 17 with an
unsaturated ester of formula 18 in the presence of a
Lewis acid (diethylaluminum chloride, tin chloride etc.)

10 gives ester of formula 19 which can be hydrolysed to give
the corresponding acid and converted to the desired
compounds of formula IH by the method described in
Schemes 1 or 2. Compounds of formula 17 and 18 are
commercially available or they can be prepared by

15 methods described in the literature.

Scheme 5
[o]
7\ Et,AlCltoluene
D. =\ :
F hexanes
17 18
RM
1 rolysi
2% gzgemlyes;s or2 P y '{'
. L u’l‘mk

H
R28 = halo, alky}, aryl, heteroaryl, cyano or nitro.
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product | G as described for Schemes 1 or 2. The coupling of 14 and 15. to
provi de cOVRBMAY of fornula i. can also be carried out PETAURY234dsence of
pal | adi um catal ysts by methods described in the literature (Wagaw, S. et
al, J. 15 Amer. Chem Soc. 1997, Vol. 119, 8458 and references therein).

Conpounds of fornutegtiinaodmpbundse 60MARE Cirbdntichy aif Frmfia tHRY can be
prepared by t hods degcrj bed i the ljterature. ,20 - 24 ;WD 01/27107
PCT/ USOQ! 274§§er§cﬂeﬁe2ﬂ Ard{"’Rgr" ‘Ranl%mtéx“\l)ﬁ ringpnd R Is &2Np 14
R~i 15 765y Rab t SEHSFF! &gq% H G
Conmpounds g?%%g?nu?g [FFof trmeé¥£§§é%%§?l ergkwhﬁgggééégfﬁgéf R3 and R4
taken t oget hERELEREI 1R FERRMR 16 ¢ GouRlime of 20 mithordikesenee can be

prepared accaEdbpds!Ret SeMEa®s 21 Wigidiead ichvairt@ickopgatadpene 12 with an
unsaturated ester of in.the presence of .a Lew.s acid

ornula 3..
(di et hyl al un?ﬁﬁﬁ?’&ﬁ?'%iiﬁ’é?a‘?f‘??ltcm’cﬁ}fd@ Qus) hyglrazines.apd of fornmula 12
whi ch can bephgdphbyaedoket giolel ot ide coydmsiionditeg thel gracddagaverft ed to

t he desired ds_pof _fo la I.H by the od d i bed in _Schenmes 1
o s RERIRRAR o f ol UL bl L O HARL! o
10 Viehe, Tetrahedron Lett. 34, 1993, 5075)). Compound of
the formula 20 can be synthesized as described by by

Jegham, Samir et al (EP0507650).

Scheme 6

e k5N
o] /\
a 4. ArNHNH,, MeSO,H
,,N n)j/u,, rmngpsoin
- N Ar
| ) EtN.DMF . ['? 2. POCiy, Py [ >
N . 21 IHH N

2

15

X

Ar= aryl, hetoroaryl

Certain compounds of formula IJ where n = 4, 2 = an
imidazole ring and R' is a 4-aryl- or 4-heterocaryl-

20 pyrazole ring can be prepared by the sequence of steps
outlined in Scheme 7. Bromination of IHH affords 23
which can be converted to the compounds of Formula IJ via
a coupling reaction with aryl or heteroaryl boronic
acids.

25
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commercially avail able or they can be prepared by 15 nethods described in_
the |iteMnewzr107 Scheme 5 o ~"o \ Et2AICl 1tol uene o + HtCcimescenes1OR 17
18 19 ARIl 1) Hy drolysis 2) Schenme 1 or 22 NH2 IH R26 = hal o, alkyl,
aryl, hetersehshe gyano or nitro. - 25 ~0 OL1'x~ |li 7 PCT/ USOQ 27461
Certain congounds of the invention of Forqula gHH where n = 4, X =N, Z =
an imdazorfazﬂ—w and RL is a 4- aryl- or eroaryl pyrazol e ring can be
prepared as DM L ied in Scheme 8, Coupl NQg wi th di keArBioH)Af f or ds

ket oani des 21Nwhi'th iJs cgnverted—te—HH up | treatoeng Wth
vari ous hydraAr ne NhosphoMcueyt i chaor | ding g {.{3
Janou el ™. G 10

~ procedure of Bouillon ]et,)al (J. P. Bouillon, C Ates
Vi ehe, Tetrahedr grHLe¥t ~N34, 1993, 5075)). Con@bun N the fornmula 2& can
be synthesized as described by by Jegham Samr et al (EP0507650). Schene
6 15 HNo o/ L 1. ArNHNH NleSCaH N~" N HN N-- Ar H> Et3N, D E 2.
POCI$, Py > 21 ”1';' N 20

N/\

{
Ar

H
B
W N/

Ar = aryl, heteroaryl

Compounds of formula IK where n = 4, Z = an
5 imidazole ring and R' is an imidazopyridine ring are

prepared as outlined in Scheme 8. Coupling of compound

20 with 2,6-dibromopyridine affords compound 24 which is

coverted to the amide 27 via the nitrile 25 and the amine

26. Cyclization of 27 affords compounds of the formula
10 1IK.

Scheme 8

9&““09# — OO
biﬁ bw o

27 = alkyl, aryl
15
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Ar, = aryl, heteroeryl Certain conpounds of fornula |J where n = 4, Z = an
i m dazol eW‘?%ﬁgAWd RlL is a 4-aryl- or 4-heteroaryl 20 pyraﬁ'ﬂlUéoﬂmeg can be
prepared by the sequence of steps outlined in Schene 7. Brom nation of |HH

affords 2a which ceptien CesussHeds tOF RGO AYNdhede FOrIWlad Lvia a
coupling re | arfd rga a 26, VO
01/ 27107 Pcﬁﬁl'uidgo;%’l %%ﬁé’ emel{u;t"%rgl %&a?%ignﬁn% %gs?ﬁireﬁ YN H---1
Ar N I) | w > thé\cnRits of é‘iﬁst(é’hﬁft‘)l‘h.neld'"ﬂﬁgcﬂeﬁé 9N NTAe Hmige 3.h.ld 1N| Ar
= ary ete r ere n = an 5 i mdazol e
ring and Rl %géaynél c})%@zopyrl eq;rl}nﬂg% #’é‘t\g\’g g}ﬂ?’e’atﬁsv&ﬁﬂ ined in Scheme
8. Coupl ing eycl;@pmmatm (}WQ rﬁ%m)brfoﬁﬂpyeddbyesaﬂ.{ectdvecorrpound 24
which is coy. t e 2$
Cyclization o 21 a%?sor{ffa (?g v}éft% #]é%f g?‘ %th]'%gdfwégﬁgng
HC HN NH N fesgrip NHpove or Scheme 2. The amide 31 is converted

to the acetylamlno:\.mldazole 32 as outlined in Scheme 2.

Hydrolysis of the ester 32 followed by coupling of the

10 resulting acid 33 with various imino esters 33a affords
34. Treatment of 34 with various hydrazines followed by
hydrolysis affords compounds of the formula IL.

Scheme S
fBuOY—)LOEt _— tsuo\% 1, rost —_—
o 28 o
ﬁuo\% OH E‘O\(X e E“’%
o 1 Tr ° Scheme 2

R® = alkyl, aryt, herteroaryl
15 R® = alky), aryl, heteroary)

Compounds of the Formula IM where n = 4, Z = an
imidazole ring and R' is tetrazole ring can be prepared

as outlined in Scheme 10. The 5-chlorotetrazole
20 intermediate 38 is prepared from the corresponding
isothiocyanate 38 via the dichloroimine 37. Coupling of

- 28 -



20 24 zs NH2 O=< NH NR27 NN~ N N NH/ }NONH N o-<\ NH 26 IK, 27 R27 =,
al kyl , awpm/z]zﬂ)727 WO i W107' PCT/ USO0/ 27461 Certain cdﬂmwﬂodmmi For mul a
IL where n = = am noi m dazole and RL is a triazole ring are prepared

by the seqye can be
prepared fro @Cf%@%a?éﬁ iékpe&t‘é %sétg’g{%yri? %oﬁgﬁ%c?%nt]}(% 9933460)

f ol | owed byc@@@mfﬂ\,@f Iﬁyme)la/sm and coupling with

N, O di et hyl hydr oxyl am ne as described above for schene 2. The amide 31 is
converted to the acetylam noi m dazole 33 as outlined in Schene 2.

Hydrol ysis of the ester 32. followed by coupling of the 10 resulting acid
33 withSvarSchemé l®o esters 33a affords 34.. Treatment of 3,4, with

vari ous hydra;,n nes followed by hyargl yS| s affords corrpoundgl of sthe fornul a

IL. Scheme 9 0 MNd \gtBU@FEt - 28 29 Et Blals4 y7 Nupvglic: N.O- O
pr Schene 2 OO 3 13 YNH S e N g o HN --~ 338
Y 0 EtO a HN _@g0 ﬁld!,c h K ' CHilchaNB?

37 toluene/H,0 5:1
38

DMF
Hunig's base m

Ar = aryl, heteroaryl

Compounds of the Formula IN where n = 4, Z = an

imidazole ring and R® is tetrazole ring can alsoc be

10 prepared as outlined in Scheme 11. Compound 20 is
treated with various isocyanates 39 to afford the
corresponding urea 40. The urea 40 is converted to the
compounds of Formula IN via the triazolyl intermediate
41.

15

- 29 -



RINHNH2 N N -gn HN- R4k "N HN -{ 38 NRa3 NH= IL RR = alkyl, aryl,
hederoaryW%EWlﬂ?— al kyl, aryl, heteroeryl Conpounds of tREI/EORMEA | M
where n = 4, Z = i mi dazol e ring and R1 is tetrazole ring can be
prepared assahréﬁérrﬂd in Schenme 10. The 5-chlorotetrazole 20 internediate

3% is prepared fromthe correspoRding isothiocyanate 2. via the
di chl oroi m ne' 32. Coupl i ng@%ﬂ&, WO 01/ 27107 PCT/ USOP) rdéy.aike t he

tetrazole 3.8. with the pi eJZQaffor‘Elsthe corrpo’t’r romula I M
5 Schene 10 Ar~ar-M=6€b4 Ar-, N O NaNg , NP W yas), d
(CH3(CH2) ~4N*B( Naf! 36 06€=87—totueme/ H2Q, HN J Ar HNI11 , N

/[--Nj j DM NN H Hurﬁ‘*ﬂ’cgzclbase IMAr = gryl, heteroaryl Conpounds of
the Formula IN where n = 4, Z = i mdazole Ting and RL is tetrazole ring
can al so be 10 prepared as outli ned in Schene 11. Conpound 2. is treated
wi th various isocyanates Uto afford the corresponding urea 42. The urea

& 1s converted to tkr.e

Ar
NaN,, MeOH/H,0, 70 C N—N
~—~ % ot >—C>—«)U
N

| IN

Ar = aryl, heteroaryl

Compounds of the Formula IO where n = 4, Z = an
5 imidazole ring and R* is a pyrimidine ring can be
prepared as outlined in Scheme 12. The chloropyrimidines
of formula 42 are either commercially available or are
they can prepared by methods known in the art.

N
R¥® Ar 20 R¥® Ar
B\ K,CO 7\ /N
=N =N N

R0 diglyme, 150 C R30
2 or CHLCN, reflux 0

10 Scheme 12

Ar = aryl, heteroaryl
R = alkyl, halo,

Certain compounds of the Formula IP where n = 4,
% = an imidazole ring and R* is a pyrimidine ring are
15 prepared as outlined in Scheme 13. The bromide 44 is
prepared by coupling 43 with 20. Coupling of the bromide
44 with various aryl or heterocaryl boronic acids in the
presence of a Pd(0) catalyst affords 45 which is
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compounds of Formula IN via the triazolyl internediate 41, 15 29 I a:
W401127 WO OREIOUSO0/ 27461 Scheme 11 HN / NH 2. 1 OL3, TeErudeobast
,44riazole, Ar-N=C=0 20 Ko\ N N, H C143CN 38 Et3N, CH2Cl2 40 Ar 11 N Ar
NH N NaN&nvMS:@éHZ o E@aeCcU oNnéisNHf the” ForimulaN i) by 4 ddimetiem aryl ,
heteroar%I nds ﬂ | O where n = 4, 2 an 5 1mdazole -
ring and R 8|
The chl oropyr| m d| nes of formula 42 are either commercially avail able or
are thegchamerngprared by nethods known in the art. 10 Schene 12 HN NH R30
Ar 20 R30 Ar gfl K2CO3 N1 ~ 0- NN J 100 déglyne,lSO C N N 42 or CH3CN,

reflux 10
J=N >— N~ pd(PhsP),

N
43 20 44

Ar " Ar
c9F=N N’J NuM NJ>_N y

4 P

Cl

Ar = aryl, heteroaryl
Nu = alkyl-O, alkyINH, (alkyl),N, alkyl-S,or alkyl
5 M = Li, MgBr.

Certain compounds of the Formula IQ where n = 4,
Z = an imidazole ring and R* is a pyrimidine ring are
also prepared as outlined in Scheme 14. Coupling of 20
10 with 46 affords 47 which is converted as in Scheme 13 to
the compounds of the Formula IQ.

Scheme 14
Ar
/ \ o C}—(\J / \ um .
N ) N
47

or NuM J
Ar = aryl, heteroaryl

Nu = alkyl-O, alkyINH, (alkyl),N, alky!-S, or alkyl
15 M =i, MgBr.

Cl

Certain compounds of formula IS where Z is an
aminoimidazole are also prepared from the corresponding

- 31 -
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Ar, = aryl, heteroaryl R30 = aI kyl , hal o, Oertal n conpounds of the Formnul a
| P wher e’ ﬁﬂkmwﬂﬂﬂz = an imdazole ring and RL is a pyri mRECHESW2M$lare 15
prepared as outlined in Scheme 13. The brom de At is prepared by:coupling

42 with 2Q 1535&25Ekgﬁxgrwwﬂﬂ g@ébgrgarhgugugixhegrlﬂeteroaryl
boroni c a0|%%é¥? t he fge;ence of a Pd( catalyst affords 45 which is - 30
WO 01/ 27107 oI w1+ &t &d it Fhd3c8RFodAds UBP kBEFEr nul a | P by
t r eat ment wstéprnminanﬂbﬂ(pﬂ&dédure N@WcOﬁ@bQ&BnlétBalBﬂA | + HN/ N NNN
Ar 43( OH) 2 ~ Cl d 43 2Q.Cl A A N N/ N
NuH N N N %""‘ %ﬁs--N%%&%’ﬁ tﬁ(a EH?F,%'h eréé%r A412) a1 kyl - 0
al kyl NH, 5(alqnwlbmdairk>8cl&tm &®kyl 5 M= L1, MgBr. Certain conpounds of
the Formula 1Q where n = 4, Z = an imdazole ring and R is a pyrimdine

ring'are also prepared as outlined in Schene 14. Coupling of 2JI 10 with
Afi affords S¢hele ci6i s converted as in Schene 13 to the conpounds of the

Formula 1Q Schenme 14 G Ar CI Ar N \' d + HNN'" - N \" N\--NNJ \--N
NJ 46 20 47 hy Ar "

R ﬁQ 1. MeO

n ’ BF n
/\ /R3 " \©\N 4 /\ - Rs M
R=Xo/ ™ MeORNa,co. KXo NN
AIgy e Uy
IR R 2. Hy,PU/O, MeOH,HCI is R

10 _
Compounds of formula I wherein Z is an imidazole

other than the imidazolyl or aminoimmidazolyl groups
described above can be prepared from the carboxylic acid
precursor by methods known in the art such as those

15 described in Novel Functional M, Selective Muscarinic
Agoﬁists. Synthesis and Structure - Activity
Relationships of 3-(1,2,5-Thiadiazolyl)-1,2,5,6-
tetrahydro-l-methylpyridines. Sauerberg, P. et al, J.
Medicinal Chemistry, 1992, Vol. 35, 2274-2283;

20 Tetrahydropyridyloxadiazoles:Semirigid Muscrinic
Ligands, Showell, G.A. et al, J. Medicinal Chemistry,
1991, Vol., 34, 1086-1094;

Azabicyclic Esters and Oxadiazoles as Receptor

Ligands, Orlek, et al, J. Medicinal Chemistry, 19591, Vol.
25 34, 2726-2735, and references therein.

Other compounds of formula I wherein Z is
imidazolyl or a substituted imidazolyl can be prepared
according to methods described in the literature such as
thoge in Comprehensive Heterocylic Chemistry, Vol. 5,

30 part 4A, Editor Xevin T. Potts, Pergamon Press;

Synthesis and Reactions of Lithiated Monocyclic
Azoles Containing Two or More Heteroatoms, Part IV,
Imidazoles, Iddon, B; Ngochindo, RI, Heterocycles 1994,
Vol. 38, 2487-2568;
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NUH/ N | _ ~S.-t4 or NuM\--NNJ 1Q Ar = aryl, heteroaryl Nu =, .
al kyl - 0, weo éay2ZNF, (al kyl ) 2N, al kyl-S, or alkyl 15 M = LiPCTNG®BO/2746r t ai n
conmpounds of formula IS where Z is an am noi m dazole are al so prepared

fromthe correspoggbg%cegl1nmgh&gé£%§£0é sgg%ﬁié&ﬁg&l tqhg@ ol es IR

(which may be prepared as outlin (Y, 12,
and 14) upoRdyReces %FegeﬁﬁrRQYFéhcpﬁbe@GQtEYGf1€BﬁweV9@n 32, al0BA.
Conmmrer con, fg3z@uereny, TetrahedronLett. 32., 1993, 1419) 5 outlined in

scheme 15. nhte 1BiBikosWe@ild Pfrbtbt%e' D@éﬁ gn BfRBiatyl Hmidazbdyl R R4 N>

of Torm a TRrEFBROL 1o CABERT 6438 RhePrPRazol v of

I lsE?ﬂéPetﬁH RREePRPYazol yI or
anm noi nm daantagogistps LdpinskhedcahoyeLaMatbénarepaLed baesast he

doscribed i B Rouel - FHaEBindy RReUEHELY T00e,cvbEr 20) 23542165 S hesi s
and Structure - AfheviabpveRsichemess aispshown3-£ix 2he Pasddiimrolofl he, 2, 5, 6-

t et rahydr o- digpe a C I Chen1stry,
1992, Vol. he?3%§¥28§%§3(82 TgﬁggﬁQg%g) 8°38E8xgﬁ}é§évggqgeﬁggug.d
Miscri nid: group B. However, it will be’ undérstood that these

schemes apply to preparing compounds of formula I of the
invention wherein the heterocyclic moiety may be attached
at any of the ring positions of the group A.

The compounds of formula I of the invention exhibit

15 Nat/H* exchange inhibitory activity, and hence, are
useful for treating or preventing disorders caused by
intracellular acidosis during myocardial ischemia, such
as cardiac dysfunction, myocardial_necrosis, arrhythmia,
reperfusion injury, and the like which are observed in

20 ischemic heart diseases (e.g., myocardial infarction and
angina pectoris). - ,

Thus, compounds of formula I of the invention may
be used as antiischemic agents, i.e., for the treatment
of ischemic conditions including acute and chronic

25 ischemic conditions such as myocardial ischemia, cerebral
ischemia, peripheral vascular diseases or disorders
including lower limb ischemia, peripheral atherosclerotic
disease, tissue ischemia and intermittent claudication,
LeRiches Syndrome and Raynaud's disease. Thus, a

30 composition containing one (or a combination) of the
compounds of this invention, may be administered to a
species of mammal (e.g., humans, dogs or cats) suffering
from an ischemic condltlon or any of the conditions set
out above.

35 A gingle dose, or two to four divided daily doses,
provided on a basis of about 0.001 to about 100 mg per
kilogram of body weight per day, preferably about 0.1 to
about 25 mg per kilogram of body weight per day is
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Li gands, Showell, G A et al, J. Medicinal Chemstry, 1991, Vol. 34,
1086- 1094WQigssIietycl i ¢ Esters and Oxadi azol es as Recept orPCTUSRMs1 O | ek,
et al, J. Medicinal Chem stry, 1991, Vol. 25 34, 2726-2735, and references

therein. O S 0 ' | | g Qlyl _ar. a

substi t ut edh#n?%gé%?éﬁgéaﬁf%ée %%%%%ggg}#r#&%&j ?e‘?ﬁ%‘dg‘:&é%gri bed in
the |iterat PEAslxh bRt pavsetern taremsicke At gkicutamasusLry, Vol .
5, 30 part AfntRshbsEui@yr] Nidtrfpddcus Y 43R PR8Tnealy HolREsS oand
Reactions of Lithjated anocicllc . Azol es Containing Twg or More

Het er oat ons, 2BEPERRE SYLEaRLY| delivemgy Byshemg UG @S IRtragesalodyc! es
1994, Vd . S8an2dérm2b6BoutesZcadVAlBEd el @mpiGkddI00/ 27461  Advances in

| m dazol e Chem str i , d ces Ln Heterocycli.c Chem stry,
1970 Vol . 12, 103551837 SBRar 8% Eht SRV AT Bsianes GRAPLEER, I I m davol vl
5 and Tri azoagticonpeoftthe ¢bupounde oL -thRerdpvemtimm,agheisst s, Li pinski,
C A, LaNht%%gﬁg%dn&s’aﬁétgfso Fsdful Jin Bl @l (Mg ry 1986, Vol . 29,

2154-2163. bove schenes as shown Tix e position of the heterocyclic
(e.g. i mdazefejigpaseylas| disoxdexs : hdorD exasmden. aqsmeounds iof Whe be

under st opyl tBRAEsERESEnvERREARSaPPPhyefifl RiLRHrpF FHRO Rtih@rmula | of
the invention wh

ereipn the heterocyclic nojety y be attached at any of
the ring posh??ﬁﬁs%%¥fvﬁ%'gFEEEFBY é&ﬁeRﬁﬁﬁﬁiﬁﬁéEﬁﬂa lisogdemse
i nvfenlt i ?n exkebgt , iﬁtéﬁtib&eﬂzcﬁbﬁmda;ﬂijdﬂ ta@rdy I?ytﬂadid_')s, Dﬁm;élalfs@:‘)qe, are
usefu or treatin r_pLeventing. di sorders .caused hy _ intrac ul ar
aci dosi s durf’ﬁsr%?gcg?ﬁi éfp?gé‘ﬁ%%%' satﬁ:ﬁm%és'm C a(%%]f Frict son,
nyocar di al nastibfibriblabgriinagents epend usi danitjing myameandiall i ke which
are obsefyed;Parction.

Compounds of the present invention are additionally

expected to be useful in the treatment of cerebral
igchemia {(e.g., stroke).

As a result of the Na/H exchange inhibiting

20 activity, the compounds of this invention can also be
used for the treatment of diseases associated with
proliferation of smooth muscle cells, mesangial cells,
and fibroblasts. Such diseases include restenosis after
angioplasty, renal fibrosis, atherosclerosis{ hepatic

25 fibrosis, prostate hypertrophy, pulmonary fibrosis and
glomerular nephrosclerosis.

Other uses for compounds of this invention which
inhibit Na/H exchange include treatments for diseases
such as cardiac hypertrophy, ischemic/reperfusion injury

30 associated with organ transplantation, and other surgical
procedures such as percutaneous transluminal coronary
angioplasty (PTCA).

Due to their Na/H exchange inhibiting properties,
compounds of this invention can also be used for CNS
35 disorders associated with cerebral ischemia such as
cerebral infarction, cerebral edema and like.
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20 ischem c heart diseases (e.g., nyocardial infarction énd angi na_, .
pect or i sS\WO GWRTL07 conpounds of forrrul a | of the invention REAYUSOBR7466ed as

antiischemc agents, i.e., for the treatnment of ischem c conditions
i ncl udi ng a n 5.LSC opdL t h ardia
i schem a, céggEtQPﬂagggoeﬁggg pé? B%era avggguhggﬁ ﬁgéageé g¥g§e¥&Pﬁers

i ncl udi ng | 5RRETENRHONS ARINEY, rBéﬂREhéﬂaﬁramhehggklendthxaumasease ti ssue
i schemi a and int ermget (Rripcin@iddigFalthe i nvedit i arey Ry aid. Raynaud’ s

di sease. conposition _containing _one (or a combination) of the
conpounds ogﬁ#ﬂm§°Fﬁ9egBFBﬁs Aag B§t§HFPﬁ2§F§PE&V?OaSen§§eBP§s36? nmamal
(;a gh rﬁmgmsodusafoa gat s):eauiﬁgr regalf aameagel schem c condl;lon gr agycI
of the conditions out A S|n lLe dose, or t t our divide
daily doses, pr oﬁ"c?ed': 5‘?9’?"% %‘?‘ I s A5G ng per
k!Iogran1ofibhdblmerghbprHEdayanﬂrHHEPabhpdabhuB @ah be uakduts25 ng per
i | ogram of caeﬁxoggbaahtaﬁisd%r ?.hé?’t bekmifidlog h20-RCH; gﬁggfemm

appropri ate bstance 1s erap m ni stered ora
parent eral VBd#il8s 34eR &QPF981§9b€GP&ﬂe§H§°t1PﬁtPXWF§@GP§F1antravenous or

'ntrapeﬂ)toagahnéﬁukéﬁaﬂrdaﬁﬁéthBerEVbE%QhE ﬁ?bb&%éhsibﬁtﬁﬁlaSUCh as

i nt ranasal tran romal roytes .can al so pe.e resul.t of the
N/ L o haAEBCE nAPERIAR G orof | 5083 0Br ZeROTBEARBAEL CE KAABSYry oS on,

t hese conpduads1ahabatsasusehalcbﬂpbhﬂdsre&tuhet1ﬁkencabd|arasa&sm’
di sorders. Egr & % 832§3 offt ?ﬁ%g rgseggrlg&sﬁéhgn are useful as
ear

t herapy for conges ure, foi peripheral" vascul ar
di sorders bypgrtenmnnﬂm patienssdwisbi gnu&nd CRAPNAIY SYDATONSS),

therapyi4 or vy PeekerRery £ram Ml bndNghPahidd8Rebled8ngina. They are
also useful for heart failure when an anti-hypertensive
or diuretic agent is required for treatment.

Compounds of this invention can be additionally
used for the treatment of diabetes mellitus and other

20 diabetic complications and for lowering serum lipids such
as lowering LDL-cholesterol.

Where desired, the compounds of this invention may
be used -in combination with one or more other antianginal
and cardioprotective agents, one or more diuretic agents,

25 one or more antithrombotic or anticoagulant agents, one
or more anti-platelet agents or platelet aggregation
inhibitors, one or more prothrombolytic agents, one or
more antihypertensive agents, one or more
antiatherosclerotic agents, one or more antidiabetic

30 agents, one or more hypolipidemic agents or lipid-
lowering agents, one or more mineralocorticoid receptor
antagonists, and/or one or more growth hormone
secretagogues. '

The compounds of the invention can be used or

35 formulated in combination with one or more antianginal
agents such as long-acting nitrates, for example,
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anLifianIIa%ory agents, and in limting nyocardial 15 infarction.
Conpounds WR#¥8%r esent i nvention are additionally expeBCHUSWR7IM usef ul
in the treatnment of cerebral ischema (e.g., stroke). As a result of the
Nal H exchangaieRgliydeddng0i86bb¥bide hOfoALEPAUONSA {diosigl!! On can
al so be wused.fqorthe treatnent of di seases associated wt proliferation
of snooth nuSdPdtEates, mesangi al cells, and fibroblasts. Such diseases

ihncl ude res]E enosi s Hid efompigidePloEsthe KaRahtibRr 88hShe aibEH0SE! €rosi s,
epatic 25

ibrosi.s rqostate. h ttroph ul monary fibrosis and
gl oner ul ar n5§5%828F350§P§9°EPﬁé$€b§§sgf%P gﬁﬁp%ﬁ ®f this invention
whi ch i nhi bicarfdbpdreteksiye agehtidestchassedigifalisliashsesialmimh, as
cardi ac hypertroph '§%Q§@ epgr Lon LAl UEY 3 S]0CI d wth organ
transpl antati on, rufén,e sg¢%i%%[Eﬂgﬁogggg#géxgugﬁgaégb%?%%t%ﬁeous
transl um nal fosmydated dngcopbinapiopTeifh Oue ov ndws rdiwet e murge
i nhi biting peEPekliy 1 GeHRaUN Lot hon sed for
CUSS 35 disorgerghaggggﬁqtgg ﬁﬁggdgé?%g?g?tﬁggﬁgﬁfh.ﬁﬁﬁhé%ﬁ?hééﬁégoral
infarction, &¥PERfdumesbiazans. | bradraflunerbiazider PCT/ USO0/ 27461
Addi tiongf| ymethedl chadréditsedef Ot ri EDEFbRe BTh B Pty tienes fasi @n
I njury reSU|h|§%5®§0nh hock anﬂ trau The co ogde(ﬁggigaﬁnventlon are
also anti- tRF -P@lgﬁeﬁﬁswﬁ 4 aht PhPAFFYRI QUL ademt e 5 also
useful in trearasgmicdesl idapamide, Thhlopthalidesnef fimpsewidd, on are al so
dual i nhi bitar - NHE- HE- 3 n  HSE
cardioprotecb@ﬁ?&q%%yefhéuﬁgggﬁggﬁf g?gﬁ%g#?eﬁ?ﬁéggb, aﬁ$ls‘ialso
i nprovi ng resairepedaicsensy aposadtEngt 1suahatempoyndrd danmage, or
reversi ngshypert ensg i Rbmbination products if formulated as a fixed

dose employ the compounds of this invention within the

dose range described above and the other pharmaceutically
active agent within its approved dose range.
The compounds of the invention can be used or

20 formulated in combination with one or more anti-platelet
agents or platelet aggregation inhibitors or P2Y(AC)
antagonists such as clopidogrel, ticlopidine and CS-747,
one or more GPIIb/IIIa blockers such as abciximab
(Reopro®), eptifibatide (Integrilin®), and tirofiban

25 (Aaggrastat), eptifibalide, anagrelide, one or more
thromboxane receptor antagonists such as ifetroban, one
or more PAI-1 inhibitors such as XR-330 and T-686, one or
moxre inhibitors of a-2-antiplasmin such as anti-o-2-
antiplasmin antibody, one or more prostacyclin mimetics,

30 one or more phosphodiesterase inhibitors, such as
dipyridamole or cilostazol, one or more (PDE) inhibitors
in cowbination with thromboxane receptor
antagonists/thromboxane A synthetase inhibitors (such as
picotamide), one or more serotonin-2-receptor antagonists

35 (such as ketanserin), or one or more fibrinogen receptor
antagonists.
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di rect nodul ation of sodiumresorbtion in the kidney. As .dual inhibitors,
the compBneL27847 t he i nvention are also useful in a conmAQTAIS00R7451
t her api es, for exanple hypertension in patients with acute coronary

syndromes, 15 M rneCeOioint0 BV i dnGRhRELG Bh3PLE Ay They are

al so useful for heart l'ure when an anti-hypertensive uretic agent
i s requi redEpsPulatednint corbipatian U%tthgelﬁVeﬁPrénaeﬁhtbgoabétnConalIy

used for thgyt aﬁaiasagumanél agehes aabhl a§Swa£ﬂa91ﬁer139e§l ABgkbhlar
conplicatio or merlngc erum | ds suc rin

D P hor es. BRs0RE hsbarShs! | B Al thhBaeRntio Loreeosl o bfsnoRay b
used-Jhﬁ'CmﬁbenE&cbﬁrWKahlnhEbmtOﬁBrandYbfrFaOtoaﬁgIma|1nhm51tors,

cardi oproteg}.iye.ag [ .nor e
ant|thronbo%aéﬁorga§$%§8388§a§58§9é§Fs Eﬁnééﬁdggﬁnré an?PBEFS? ref agents
or pIateletSaggabg&OLoﬂ9/4ﬁﬁuEBﬂofglednéaDuanﬁrérp2@©ﬁvoandlytsc agents,
one or ”DrEoﬂEihGXEﬁéheg ggr?gSggicaEESnoflﬂQ&eAuﬁgétabhebﬁéﬁ'erOt'C

agents, one or nore anti agents, ong or ol i pi denic
agents or | i(pEBorneRedprrkebgdATI7a0RePhr 2R\, H- ﬁ?ﬂéPEléEBFﬂFC§FHlPéceptor

ant agonjt SNo2ngsp496N872, ERIEAIreBlabpr DPN2Z00GECaAELBEABYCEOCKBE
conpounds o nventi on can be used or 35 fornulated in conbination with
xéshh

one or nore ginal agents such as long-acting nitrates, for exanple,
35 WO 11} 27107 PCbhndSQDdas7 4% the tpregiente invenitiosoalredalmenametfiudt e, and

| sosorbi de 1Q'HbﬁglnaglgﬂewiﬁgpgﬂﬂﬁsaQEh&EﬁgiBVS hQQOgggpPSs”§89 or

formulated in CO car I vée agents such
as digitaliatahalofibsidhativhe Eompeuauples amngdanogﬁtpyn can be used or
formul ajed gReepRPigati on with one or nore diuretics such

The compounds of the present invention may also be
used in combination with P-adrenergic agonists such as
albuterol, terbutaline, formoterol, salmeterol,
bitolterol, pilbuterol, or fenoterol, as well as with

20 anticholinergics such as ipratropium bromide, anti-
inflammatory cortiocosteroids such as beclomethasone,
triamcinolone, budesonide, fluticasone, flunisolide or
dexamethasone, and anti-inflammatory agents such as
cromolyn, nedocromil, theophylline, zileuton,

25 zafirlukast, monteleukast and pranleukast.

The antiatherosclerotic agent suitable for use
herein may be one or more ACAT inhibitors such as
disclosed in, Drugs of the Future 24, 9-15 (1999),
(Avasimibe) ; “The ACAT inhibitor, Cl1-1011 is effective in

30 the prevention and regression of aortic fatty streak area
in hamsters”, Nicolosi et al, Atherosclerosis (Shannon,
Irel). (1998), 137(1), 77-85; “The pharmacological -
profile of FCE 27677: a novel ACAT inhibitor with potent
hypolipidemic activity mediated by selective suppression

35 of the hepatic secretion of ApoB100-containing
lipoprotein”, Ghiselli, Giancarlo, Cardiovasc. Drug Rev.
(1998), 16(1), 16-30; “RP 73163: a bioavailable
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as, chl or,ot hi.azi de, hydrochl orot hi azi de, flunethiazide, hydroflunethiazide,
bendr of | UMM e, 10 et hyl chl ort hi azi de, tri chl or omet ACHESM&461
pol yt hi azi de or benzthiazide as well as et hacryni C aci d, tricrynafen,

torasen de, GdagagudeinghlasphshyioneaalsiosRELE Gon ATl N3 ML aNi de,
an ts o

trianterene, amloride and Spironolactone such corrpounds 15
Such conbi nalG-onhr BducPioPrar oMAdH aFhemasleat§ i x@e?%ﬁosé Epl A7 15

cogpounﬁs of “alchAT u.nhﬁb‘it:eﬁsw phyelbbs 1&%&1&&%@%18" aed above an%]t he
ot her phar maceu active agent wt approved, dose range e
conpounds ofgpﬁghﬁ Q%WFSna én 1u§EHeB?s£be¥?ﬁ*éh%ﬂ%&?*qiﬁﬁmﬂﬁ-nat|on with
one or nofe axperpmantbit anigam*st!: oKrauaé eéetahgE@gady () 1 Mifidiy,s or
P2Y(AC) ant su as di d (47, one or
nore GPl1 b/l ?ﬁ%ﬁ,@ﬁ% §kér’gIQSUC gggaggg e%%&%%g%? ozﬁ)@% C%]Tm"bat i de
(Integrilin(Mpaiageyst Pabhways 23983hgr333498, Rybiishexi RC,amogreel i de,

one or nore ggkanbexgne ﬁg@g@tQﬁhggi@gQgLs%gtéﬂggipgnh;etroban one or

nore PAIl -2 |nh|b|tors such XR- 330 and one or nore inhibitors of
a- 2- anti pl as@EREIEER18TO5AF| agedtsTint SHLEKATHC 4t i DodyCuFne Med mor e

prostacytdi n oHefRt (299430 mrasmrznmzspmﬁmp&iiw@r@%dﬂm bitors, such as
di pyri danol efokécHggstgzol 1 g8ne o nor e 1& ?1% i%i tors in conbination

wi th t hr omboxBfe SPECEFEEF°a fﬁﬁg EF_AFHTHRBOX St het ase inhibitors
(such as pi wpamhdé)astenelemlcmages'esotenl'rhé tirptwaterisajalst s 35
(such as ket 0. Ng s fLbri re Nk s. 36
WO 01/ 27107 %@?f%@%’é’%ﬁ Q}Eé gg f%u%géﬁﬂf?&f |ér:1l§‘§{1]t i¥on nra g%‘(ray us!‘Ised or
fornul at ed | ®fcaswlngpRorhalertenel cacydbrrangferageontdAD . G- anti coagul ant
agents sggh @%v\éﬁbiﬁéhﬂ oksowegemecafaéubg@i&memﬂ%wﬁawdt as

enoxaparin (L vengx ri ?
phenylc opentyl methyl]lureas with enhanced
hypocholesterolemic activity”, Stout et al, Chemtracts:
Org. Chem. {(1895), B(6), 359-62, or TS-~962 (Taisho

Pharmaceutical Co. Ltd).

20 The compounds of structure I may be used or
formulated in combination with one or more hypolipidemic
agents or lipid-lowering agents including one or more MTP
inhibitors, one or more HMG CoA reductase inhibitors, one
or more squalene synthetase inhibitors, one or more

25 fibric acid derivatives, one or more lipoxygenase
inhibitors, one or more cholesterol absorption
inhibitors, one or more ileal Na‘/bile acid cotransporter
inhibitors, one or more upregulators of LDL receptor
activity, one or more bile acid sequestrants, and/or

30 nicotinic acid and derivatives. thereof.

MTP inhibitors employed herein include MTP
inhibitors disclosed in U.S. Patent No. 5,595,872, U.S.
Patent No. 5,739,135, U.S. Patent No. 5,712,279, U.S.
Patent No. 5,760,246, U.S. Patent No. 5,827,875, U.S.

35 Patent No. 5,885,983 and U.S. Patent No. 5,962,440.
Preferred are each of the preferred MTP inhibitors
disclosed in each of the above patents and applications.
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5 nore Factor Xa inhibitors and/or Factor Vlla inhibitors,. such as_,
compound¥W@idE2Mesed in pending U.S. application Serial NCT/OSWAT41632
filed January 6, 2000, and its continuation-in-part appication filed

August 7, 2000 (aihiDpréeyekecdisd lga | | ial 10
No. 09/496,571, filed gﬁgf uay ZVé_lg%j% (%?%?ﬁgesa%%apﬁ%%ﬁ%mounds
of the presHMOTPRERL? %?%’%I% ’{Eg?{ﬁncﬁ’n conbi nation wth '
anti-arrhythnm c agessts prefersed MTP airnhibitdbs i td dd GmpIsfe®xanpl €,

am odar one tilide., T onpounds of . t he, present_inventi on may
al so be us%%cclg%d%%g. i‘?\la%lgo%h?/vi ﬁgié%rlerﬁ‘é?rb?ioﬁg’olﬁ?&‘ge SQ?E#/ ®Ql but er ol ,
t er but alSi néMTR oimipilei bdrs sas neeeront imi§obt ePatentpiNdmit 5 0139 ax3%enot er ol

as well as gﬂ&l‘sZ@lgpﬁ-'ygpoéﬁé&leégécsp Ao | PE ahE@PI4YN brom de, anti -

i nfl ammatory cortiocostefoi ds such as beclonethason€, triantinol one,

budesoni de, fl uti cER®reost |p¥ekerred MFP irhibitomsimdd - Hal4- [[2-

anti - i nfl amum} »] ¥- @801 SoSEthEty) K628} VT amiks ci%ﬁ.}%eri&‘ﬂﬁﬁm" l'i ne,
zi l eut on, Zg éaghrbugast, m)ntgbjeukast aig Br aEEeukas . _The .

anti at her osEPEY S m¥-dgefr 25GFLABPETPEFNYLL ~SHaELPRT ARG ~BacBRROSAM BRe ACAT
i nhi bitors such as disclgBSedyin Drugs of the Future 24, 9-15 (1999),
(Avasi m be); "The ACAT i nhy -1011 is eff%gtive in 30 the prevention
and regression of aortic fa ¥eakefarea in hgarsters", N colosi et al,
At her oscl erosi s ( Shannon, ¢ (1998), 137( 7-85; "The

phar macol ogi cal profile . : I nhi bitor with potent
hypol i pi dem ¢ activity nedrefed by selécty ve supf ession 35 of the hepatic
secretion of ApoBl OO containing |ipodrotgin'i QGiiselli, G ancarlo,

Cardi ovasc. Drug Rev. (1998), 16(1), ~3 T$163: a bioavailable - 37
WJ 1#1/1%7107' ' PCT/ USQQ 27461

The hypolipidemic agent may be an HMG CoA
reductase inhibitor which includes, but is not limited
to, mevastatin and related compounds as disclosed in U.S.

15 Patent No. 3,983,140, lovastatin (mevinolin) and related
compounds as disclosed in U.S. Patent No. 4,231,938, .
pravastatin and related compounds such as disclosed in

.U.S. Patent No. 4,346,227, simvastatin and related
compounds as disclosed in U.S. Patent Nos. 4,448,784 and

20 4,450,171. Other HMG CoA reductase inhibitors which may
be employed herein include, but are not limited to,
fluvastatin, disclosed in U.S. Patent No. 5,354,772,
cerivastatin disclosed in U.S. Patent Nos. 5,006,530 and
5,177,080, atorvastatin disclosed in U.S. Patent Nos.

25 4,681,893, 5,273,995, 5,385,929 and 5,686,104,
itavastatin (Nissan/Sankyo's nisvastatin (NK-104))
disclosed in U.S. Patent No. 5,011,930, Shionogi-
Astra/Zeneca visastatin (atavastatin or rosuvastatin)
(ZD-4522) disclosed in U.S. Patent No. 5,260,440, and

30 related statin compounds disclosed in U.S. Patent No.
5,753,675, pyrazole analogs of mevalonolactone
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al kyl sul fi nél di phenyl i m dazol e ACAT inhibitor", Smth, C , et al, Bioorg.
Med. ChemWO#RTIO'1906), 6(1), 47-50; "ACAT i nhibitors: MEFAISeNEHL
mechani snms for hypolipidem c and anti-atherosclerotic activities in 5

%lplerl ment al &é‘h‘ﬂﬁl&ﬁke%lra&#liﬂs%uoéled ki UQS(Si’at&dEfﬁbO 4, %95:‘;.0 R173~] 58

i nger, re n qpna ators wa

Publ i sher: IH c SRALS5, Vagonﬂ&ifg?ﬂﬁlG?Fbygtlﬁé?e%ﬁlaI anti -

at her oscl er otd:\cscé.gmads in HATS Ia@pELa.catleh WQuse/0de88, 160- Chem (1994), 1(3),
204-25; "Inhij A.C y ase (ACAT) as
hypochol est er@ em c a e#—?yrg@ir | rsg'ﬁglaé%%%gl %b{)égg inhibitor with
| i pi d-regdl atdﬁi’g-‘%?&ll“ﬁﬂ y:helmfbiaSoFisSCébSa@yinoaASchbambrm

acyl t ransf er a5 4AGHD, searhe: QeseL@Bagat <9f 38s3BkE eupbgsubst i tuted
N- phenyl - &{ﬁl phenyl .cycl opentyl i ureas wth enhanced
I

hypochol este nhanediqic, agid dSFéHPtéFe 1@%%‘{?%?%3"—303@}“1%43(1995)
8(6), 359- 62,amo§&%&2n(emlmalaelﬂahaaaguaiﬁaioged thdpeT 20 The conpounds

f st t | t th

bypol | bt don EPRIGERTE s WY HedorBedy | 35CaEh e PaP e R b ror & P

i nhi bitolf, elmsphomice adiid G@&lmduVEasam dbsblosed, innkremeh nPateesstjual ene
synt het ase i rﬁg bi t%rg% 3%9 Qr 3”95.%11%2&.%9#&8 éff?oggggg%éﬁlee&i one or nore

| i poxygenase |nhfb|td S, nore C on 1nhibitors,
one or nore iGhdigpheng mamvmcregoaSadspglosed inhﬁbmm%n Rakent nore

upregul at ors zf, 1Iilgatrl%9,ewoor ozag_fob\_n‘,l tﬁapﬁeﬁypraﬁgig iLe acid sequestrants,
and/ or 30 ni COtI ni cqz%m derivafives thereo I\/cff' I nhi bitors enpl oyed

herei n i ncl uReVGES P§ disciosed ip V- % ‘Patent ¥@- 5 595 872, U S.
Patent N@5 547:@5?&5,7 uoatamamhawthslaﬁas 2519:::th§ di Selcsd Non

5, 760, 246, Urisg PLENt Ny 583455155, UySeo 50580 oPiednlif 983 and U.S.

(lovastatin) as disclosed in European Patent Application
No.0,142,146 A2, and quinoline and pyridine derivatives
disclosed in U.S. Patent No. 5,506,219 and 5,691,322, and

20 statins, disclosed in U.S. provisional applications No.
60/211,594 filed June 15, 2000, and No. 60/211,595 filed
June 15, 2000.

In addition, phosphinic acid compounds useful in
inhibiting HMG CoA reductase suitable for use herein are

25 disclosed in GB 2205837.

The squalene synthetase inhibitors suitable for
use herein include, but are not limited to, d-phosphono-
sulfonates disclosed in U.S. Patent No. 5,712,396, those
disclosed by Biller et al, J. Med. Chem., 1988, Vol. 31,

30 No. 10, pp 1869-1871, including isoprencid (phosphinyl-
methyl) phosphonates as well as other known squalene
synthetase inhibitors, for example, as disclosed in U.S.
Patent No. 4,871,721 and 4,924,024 and in Biller, S.A.,
Neuenschwander, K., Ponpipom, M.M., and Poulter, C.D.,

35 Current Pharmaceutical Design, 2, 1-40 (1996).

In addition, other squalene synthetase inhibitors
suitable for use herein include the terpenoid
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Preferred are each of the preferred MIP inhibitors disclased in each of .
t he abovWQM{28HM’s and applications. - 38 WO 01/27107 PCPCIA®00274é661 Al
of the above U. S. Patents and applications are incorporated herein by

ref erence. giatiorisiaived R IGRIDIOTS s a@b@% giinAGRordance with

the present_inventi I ncl.ude preferred ors as set out in
u. S. PatentJNS‘Le %@@13& 37dnd 28 71?232%9@5@% sroegydnt No. 5, 760, 246.

The nost pradfpticsisth P anallidy Bland predgallefre pylrdphosphate (Pso-

bat o1 - (57 A B R e Sl s Wy 74 0 o1 c o

O 10 Tﬁe iShest .| [Gadeni d%@enﬁﬁmﬂﬁﬁd—&ﬂﬂ%p&n&ph@l@mhdﬁadﬁs or which
i ncl udes, [ ti ng 1€l a Inds as

di scl osed ?‘Qp&%éﬁ)b}mﬂ@&t ?ﬁ%@' I%O\%ast g’[el nrl ITE\/I o ‘n) and’

rel ated c&Rfdumnd &y ddi cpTopARes rrelpogtqﬂamnﬂam@om T3L.93%hD

pravast at i idjubrrltaled %H@U'lfb%ﬁu%p%s Me| @Rth.| B J¢ et ent No.
4, 346, 227, A&ggvastatln 3e rel ated conpounds as disclosed in US. Patent
A

Nos. 4, 448 8f LPrtegbSer BIVE @A Tredlctdse 4815 t or s whi ch
may béOemmummaiyhereln I nclude, but are not limted to, quvastatln

di sclosed in U S t A7 r| in di.scl os in U S

Pat ent Nos._ 5, 006,(%% ﬁ%&% %gten%% gt%%%rl& é"droélg(? rl?%‘ Pat ent
Nos. 25 4, 63%13sis, 3:12:731:@95101'5 l’i&&t@@b tand fab@g@ agdd detxam:a;tem

(N ssan/ Sanky; Sdigeastdhiat o NGehBBroAisClcased bratd, S Patent No.
5,011, 930, _Shi onogi -
bezaflé%ate, ciprofibrate, clinofibrate and the like,

15 ©probucol, and related compounds as disclosed in U.S.
Patent No. 3,674,836, probucol and gemfibrozil being
preferred, bile acid sequestrants such as cholestyramine,
colestipol and DEAE-Sephadex (Secholex®, Policexide®) and
cholestagel (Sankyo/Geltex), as well as lipostabil

20 (Rhone-Poulenc), Eisai E-5050 (an N-substituted
ethanolamine derivative), imanixil (HOE-402),
tetrahydrolipstatin (THL), istigmastanylphos-
phorylcholine (SPC, Roche), aminocyclodextrin (Tanabe
Seiyoku), Ajinomoto AJ-814 (azulene derivative),

25 melinamide (Sumitomo), Sandoz 58-035, American Cyanamid
CL-277,082 and CL-283,546 (disubstituted urea
derivatives), nicotinic acid (niacin), acipimox, acifran,
neomycin, p-aminosalicylic acid, aspirin,
poly(diallylmethylamine) derivatives such as disclosed in

30 U.s. patent No. 4,759,923, quaternary amine
poly(diallyldimethylammonium chloride) and ionenes such
as disclosed in U.S. Patent No. 4,027,009, and other
known serum cholesterol lowering agents.

The hypolipidemic agent may be an upregulator of

35 LD2 receptor activity such as MD-700 (Taisho
Pharmaceutical Co. Ltd) and LY295427 (Eli Lilly).
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Astral Zeneca visastatin (atavastatin or rosuvastatin) (ZD-4522) disclosed
in U S PHEW2TYY. 5 260,440, and 30 related statin conpBCHUS00E463| osed in
U.S. Patent No. 5,753,675, pyrazole anal ogs of nevalonolactpne - 39

WJ . 131/27107 ~ - BRd/ A0 Hffdmid q n&@ﬁ Ji U S. Patent
No. 4,613,610 I ndene anal ogs of neva onol t one derlvatlves as disclosed

in PCT appl i 828PERE YRR ciRbiRBEoT @yeferably Schering-Plough's

é _sublst it gt _edsgm;s@kil a¥| wedl kyd )ﬁliﬁs”él d&éﬁl&fselﬁlcirﬁ %ﬂf?%él&%fi@é eff t ats g
i sclosed in a arle's SC- -substitute

pent anedi oi clgérd4g #Sv;#\g% ?ﬁcgﬁf’o%afcet . i$tirdalan &1 é%il *ogs of

meval onol&ct one as 'dhechmse]:h.prdeﬁ\ﬁb gt aetyt de AN 3Q/eR10N4"/bile

3- car boxy- 2- OX Vi | ' i tiVv s disclosed in
Fr ench Pat enfeiRoS¥sPaaRaREed? RIPRAIRN. il B Siaideed 30 phRs

t hi ophene depfvtbevEatuze di 241 25430 Hr®an Patent Application No.

0221025, napht hyl aplegsréd h }W ARA r&%cyrgc?g% S. Patent
No. 15 4,686,237, octahydfonap enes suc as, di scl 0se |sltlglt nS Pat ent

No. 4, 499, 28§°VEEFBtHHaI6§@V%ﬁt¢ﬁ%nﬁuﬁ99¥V%ﬁQ§R%ﬂqﬂﬁ vagdadiigel osed in

Eur Qpea_nuPat @gtiﬁlaatagﬁh; ogt%mp&tlﬁe akftd v‘i?sasaﬁhgw ngl I nggingzgyr I dh ngo
erivatives isclo in at ent an an
statins, disclosed fﬁe (PROVG ISR MR ’Eg‘ﬁpl |pca%tel‘%|‘?s 1n§@/r§ffa§gg filed
June 15, 200Bereinnd bip. r&HéPdrice95 The evhountrse ki &ﬂﬁ@ed rempddiyeidon,
phosphi ni c C n sui tabl e
for use herglﬁ%g%rggpgg gﬁggﬁ%té%% n{' t@?ﬁ@é@ﬁ%}‘?he squal e %taéglse%%f%het ase

i nhibitors san@égrelﬂotheUB%t¢E#$H8ﬁﬁrﬂHﬁuﬂbOVEUt are not limted to,

a- phosphpsno- sul fon@ﬁésc&hﬁ&hﬂ@éa%f rfdahr@tlfqt H tI)Q 1§vvé11%11%916w1t1ﬁ036

di sclosed by Bille
y be empio d 1n a weléLt ratlo to éie hypollpldemlc agent

{were present), within the range from about 500:1 to
about 1:500, preferably from about 100:1 to about 1:100.
The dose administered must be carefully adjusted
20 according to age, weight and condition of the patient, as
well as the route of administration, dosage form and
. regimen and the desired result.

The dosages and formulations for the hypolipidemic

agent will be as disclosed in the various patents and
25 applications discussed above.

For oral administration, a satisfactory result may
be obtained employing the MTP inhibitor in an amount
within the range of from about 0.01 mg to about 500 mg
and preferably from about 0.1 mg to about 100 mg, one to

30 four times daily.

A preferred oral dosage form, such as tablets or
capsules, will contain the MTP inhibitor in an amount of
from about 1 to about 500 mg, preferably from about 2 to
about 400 mg, and more preferably from about 5 to about

35 250 mg, one to four times daily.

For oral administration, a satisfactory result may

be obtained employing an HMG CoA reductase inhibitor, for
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30 No. 10, pp 1869-1871, including isoprenoid (phosphinyl-. C "
met hyl ) pReRB pHZHBE es as wel |l as ot her known squal ene syntPEX/ESO/27461i bit or s,
for exanple, as disclosed in U S. Patent No. 4,871,721 and 4, 924, 024 and

in Biller, Scdmple NeyLRvaSVRALRS l&f,%%@%g?grp%%%%?fgd Poulter, C.D., 35

Current Pharmaceutical Design, 2, . addrtron, other squal ene
synt het ase #rPFFRSEREINg FLaMREE AN 2R ¢RFETASERARINJEIN desagendenoid - 40

WD 01/ 27107erﬁi§lil'd>jzm£7zﬂﬁ&ic@u’é@pfwsﬂﬁ@tmgréliéféQSQdD@é’lc FrefEtégcde
Mont el | ano et _al , 243-249, the farnesyl

J. Med, Chem,. 1977, 2
di phosphat eS37| 3§ a7 ﬁ?%gﬁﬁéfﬁgkﬁ$y?QﬁWﬁﬁﬁﬁﬁi% (B PpsubinkiB9s as
di scl oséd by0TDrmy, aand\prefiteably firom Salidwwn 4 Sos. abd®y 62008mg 1291- 1293,
hosphi nyl phosph t al,.J. ACS  .1987,
108, 5544 and cyol b SaaALet E%g%%@%@rcﬁ%%é%ﬂaﬁ@ B WLl on,
June, 1987, iMme@eosaged. itham awpwrt wikhin reenge Tob| frof doouenls, pp
16, 17, 40-43, +48s5dut 260SURGBENG SR AWDP! EPbHCMbSuRIEH GgSEht abl e for

use herein JInclude, but are hot limted to, fibric acid derl%atlves, such
as fenof i br¥PRUE g2APiBozi |, clofibrate, bezafibrate, ciprofibrate,

clinofitorate and tReptékerredSoxdaDhiissage afshri ol icl £6npyTeiss asrdi scl osed
bi 1 ¢ a6 d SERRRRLPan; €L heRontafhoPie v ol Fravilise i eBhE! Se phadex
(Sechol ex(ran #bunexfdefr aboandd . Thod exbaye| 1§Gamgy pteferadly afroel | as
der i vat | ve) oPHE 078, E’ﬁ‘ﬁéé?ﬁ%’z?df" R i e BePESHBL HEGH abliencl am ne
i sti gmast an¥| pRo8POVRO#Y| BEel i ne (SPC, Roche), ami nocycl odextrin (Tanabe
Sei yoku)s A i nonotg pveBdfrédZétENeadsde HbMR)  sh "BS | Pl des (SHN t o) ,
Sandoz 58_0§gbsu eélggflcxgggglg the squalene synthetase inhibitor
in an amount of from about 10 to about 500 mg, preferably
from about 25 to about 200 mg.
The hypolipidemic agent may also be a lipoxygenase
20 inhibitor including a 15-lipoxygenase (15-L0O) inhibitor
such as benzimidazole derivatives as disclosed in WO
97/12615, 15-LO inhibitors as disclosed in WO 97/12613,
isothiazolones as disclosed in WO 96/38144, and 15-10
inhibitors as disclosed by Sendobry et al “Attenuation of
25 diet-induced atherosclerosis in rabbits with a highly
selective 15-lipoxygenase inhibitor lacking significant
antioxidant properties”, Brit. J. Pharmacology (1997)
120, 1199-1206, and Cornicelli et al, “15-Lipoxygenase
and its Inhibition: A Novel Therapeutic Target for
30 vVascular Disease”, Current Pharmaceutical Design, 1999,
S, 11-20.
The compounds of formula I and the hypolipidemic
agent may be employed together in the same oral dosage
form or in separate oral dosage forms taken at the same
35 time.
The compositions described above may be
administered in the dosage forms as described above in
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CL: 277,082 and CL-283,546 (disubstituted urea derivatives), nicotinic acid
(n| aci n) mﬂmm aci fran, neonycin, p-am nosalicylic BRCTASOMRIPéIri N,
pol y(di al | yl met hyl am ne) derivatives such as disclosed in 30 U.S. Patent

No. 4 759, 926ingial GF LV AU Noadi?lo el 1o BLTE! DY paagl g chlgri de) and

i onenes such as di sclos u. Pat ent ot hér~ known

ser um chol eSPR¥ gre | Rt %ldia‘ht%tarﬂ”u@ PASGIemS @@rriaclé?geﬁpslefay be an

upr egul at or mmﬁﬁaii&ra&@pﬁm 03U £S5 aViRi 480 gbkal sho
Phar maceut i cal .Co. ”éﬁ) and LY295 2 (Eli Lilly). 41 V\6101127107
0

PCT/ USOO 27 | i pi dem ¢ agent may be a chol esterol absorption
i nhi bi t o5 pr ef er abl ThSgefiarrdd Wﬁpl@nﬁ%%e&t wel br&&ab'&ﬁ%@.ndl scl osed

i n At heroscl 95) nd J 41 973 (1998) 5

The hypol i p| eﬁécé%la%# f%’absgt%%i%}’l ngﬁ&ﬁlél %“Ef 3r t er

i nhi bitor smir:a*ea%n@!z:imm Weﬂ.luaagguaﬁln de?munhpléétagﬂi 430 (1999).

Preferred hypol i pi gggi Qnt?ﬂ&ﬂéﬁe@{é? @S&I‘?félp’m\}} %\@gﬁact (? Syvast atin,
ti"n an

atorvastatin, fluvastatin, cerivastatin, ita Vi‘sast ati n.
The above- mesfPERRA Uis, c%&@ﬁ%‘-% & é‘—rhﬁoﬂéﬂ@@unﬁepél gopyudaf dr ence. The

anount s Jand @?waquﬂow dntiaiandtidl egeadsl Bt he Physician's Desk
Ref er ence I n atents set .ou 15_The conpounds of formula
| of the |nviﬂﬁ bt Yc%h} Hﬁ%&gl HPSP&PPOSFGrFﬁégﬁﬁﬁﬁﬁlplden1c
agent (wer eoyprissulin mnémnutélfs raﬂg&:h‘mam amQUdEOBu.guhnidb@ut 1: 500,
E;?L?L?F'yya?%&%?fz#@aﬁ o ilack, unit et RBaRIT, RedhEpER e -
patient, as skth 38 thi@zolidinsdiahesi aB2atinbdbitosage PPARMoAfdduakgi men
and the'ﬁﬁs'ééﬁhiéﬁéutdlpeptldyl peptidase IV (DP4) inhibitors, SGLT2
inhibitors, and/or meglitinides, as well as insulin,
and/or glucagon-like peptide-1 (GLP-1).
The antidiabetic agent may be an oral
antihyperglycemic agent preferably a biguanide such as
20 metformin or phenformin or salts thereof, preferably
metformin HC1.
Where the antidiabetic agent is a biguanide, the
compounds of structure I will be employed in a weight
ratio to biguanide within the range from about 0.001:1 to
25 about 10:1, preferably from about 0.01:1 to about 5:1.
The antidiabetic agent may also preferably be a
sulfonyl urea such as glyburide (also known as
glibenclamide) , glimepiride (disclosed in U.S. Patent No.
4,379,785}, glipizide, gliclazide or chlorpropamide,
30 other known sulfonylureas or other antihyperglycemic
agents which act on the ATP-dependent channel of the B-
cells, with glyburide and glipizide being preferred,
which may be administered in the same or in separate oral
dosage forms.
35 The compounds of structure I will be employed in a
weight ratio to the sulfonyl urea in the range from about
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The dosages and fornul ations for the hypolipidemc agent Wil be as, .
di scl osed™OAVENE7 vari ous patents and 25 applications di scecEHesborbage. For
oral adm nistration, a satisfactory result nay be obtained enploying the

MTP |nh|b|t@r01n1a@°aagyﬂg 186 I Di Npibee G0yt 0. 91, 1y to about
500 ng and refeéggly frontaboutn% fng to a%%d% H'%2e9t8° 30 four
or

times dail rred oral dosage form such as tablets or capsul es,
wtll contain the Ph@ bﬁaubaha&duabaﬂlaﬁagehtoﬁa y| B28baggul 1 to about 500

ny, prefera fro about e preferabl from
about 5 to éi%kl Vv ,lﬁﬂﬁ ?%gﬁoﬁ? ?$%EE°%%|F?13¢£?S%¢a}n
admi ni str atPatenta Nat i 4§ 204 p7§9) esnl migbitobe(dbéelivesd eppl ©ygng an HVG CoA
reduct ase i i f pr 2 0, [ USQ0/ 27461 xanp
pravastatlr?g#%%%gﬁatlﬁ G%éh%% &ﬂfgﬁ %%?S%ét%é#tPI??%Q%étéPlFh%r
cerivast at | PAM® PosHYye S%m%r@9%doeslldmbasﬁeibrmsthe Physi ci an's Desk

Ref erence, such | n of,.f (- o 5 2000
ng, and prefewékpiﬁerggﬁgogﬁgg4bfggggggfﬁgg iaQ§§1 %ﬁ éﬂghs %ﬁe sy%thetase

i nhi bitor li‘teo%%‘é%%%lql?ﬁ%nl ‘iOW‘t'h‘T—lhlltlh’eheange of from
about 10 ngaﬁ@eamnmm iﬁ@@tn@ @ndlptefaﬁﬁmiylémqn)a@ﬁyfeﬁébﬂy ¥Pomabout 200

ng. 10 A prefer dos fo such as tablets or capsules, wll
contain the%?Rﬁgcgﬁﬁgg%u%?ai Ehig}} in an amount from about 0.1 to
about 100 ny, preTbeabbyppbunds aﬁoatrﬁcﬁure abmay Be emplegednane

preferably %éﬁﬁ&ﬁﬁ%&gn dl#%sgagﬁ%Rcoﬁggtn%éh red oral dosage form

such as tablets or _capsu squaal effe synt het ase i nhi bitor
in an amourkhirzelifinediena oxal ekl -dbabetic rasrt aof yotheom about 25 to

about 2380 Mhsulin sensitizers (which has an insulin sensitivity
effect in NIDDM patients) such as troglitazone (Warner-
Lambert's Rezulin®, disclosed in U.S. Patent No.
4,572,912), rosiglitazone (SKB), pioglitazone (Takeda),
Mitsubishi's MCC-555 (disclosed in U.S. Patent No.

20 5,594,016), Glaxo-Welcome's GL-262570, englitazone (CP-
68722, Pfizer) or darglitazone (CP-86325, Pfizer,
isaglitazone (MIT/J&J), JTT-501 (JPNT/P&U), L-895645

-~ ~(Merek), R-119702 (Sankyo/WL), NN-2344 (Dr. Reddy/NN), or
YM-440 (Yamanouchi), preferably rosiglitazone and

25 pioglitazone.

The compounds of structure I will be employed in a
weight ratio to the thiazolidinedione in an amount within
the range from about 0.0l1:1 to about 100:1, preferably
from about 0.05 to about 10:1.

30 The sulfonyl urea and thiazolidinedione in amounts
of less than about 150 mg oral antidiabetic agent may be
incorporated in a single tablet with the compounds of
structure I.

The compounds of structure I may also be employed

.35 in combination with a antihyperglycemic agent such as
insulin or with glucagon-like peptide-1 (GLP-1) such as
GLP-1(1-36) amide, GLP-1(7-36) amide, GLP-1(7-37) (as
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The hypol i pi dem c agent nay al so be a |ipoxygenase 20 inhibitor including
a 15-11 pommw (15-LO inhibitor such as benzi nm dazol BCOURI2I¢Glves as
disclosed in WO 97/12615, 15-LO inhibitors as disclosed in WO 97/ 12613,

i sot hi azol ongs @ﬁoé’é&c:h?s@ds' N MRASARE 144 63@N fﬁé&
di scl osed b\;llﬁlssengg et _al "Attenuatlxﬁnz}sgf61 C?:hgt-l n uceggat heroscl erosi s

in rabbits 19£ %‘é‘&t’r%é@ﬁﬂ%@?@e redereRcRing

Si ggl flzggnt aamebxumﬁcwwe(m;ebi' n) Bidd L¥l31@9®'2l19(g:g.|1quy (1&%2)1 120,

11 1 rnigell) a . 15- xygenas and i.ts.i Ltion: A
Novel Thera&«@%% 1*%‘7”:%% Jaé)c%%e aﬁ?ﬁ‘a&nt ARt i cal
Desi gn, M9%zr By unamdefﬂtmlmmnutsl @ievfmetml a | and the hypol | pi dem ¢
agent may be enpl 0. | Q&Sa%g' iseparate
oral dosage for rrsowggré ggégﬁﬁt nmé@%é‘% qmjérhe [o0) |ons’ déds?:crl bed
above may beasamWW%ltdﬁeoBlmQIPﬂefkﬂﬁsa@-W%s gdemﬁed above in 43
VWO i 1127107chf6ﬁ5t§§£x@&é164nd %I'bﬁil%ﬁrdé“aﬂdj%ed%&%l%o@cm%%% to four tines

daily. It visable to start, a patient on ow dose conbi nation

and work up YRBHRLEPXS (3L3rhesm Aodualddndi oxt iawuldnr{dniestabled

hypol i piiem pubgeidry s RicyEb} abt I‘bralSl maas el iepllogedstiat i n, atorvastatin,
fluvastatin 2L lgfrl vast at i PES qr% ni_aci n and/ or_chol est agpl . _The

ant i di abet i c-STENT2NHTRS, c%%?% 5y BFOMREE B HPEER t h
the conpoundasfifdicated |in 1ﬂlem‘é3h)tsa.cm,a2),‘fs mesﬂmn?efzm:temheat(mo .agents or
anti hypergl ycenic S | Qﬁ%ﬁ? ulin
sensitizers, which ﬁﬁ@?& gi‘ggéﬁgb%%fn%“rp é‘}eﬁsf ony ureZ%fsQl{a E)cs:eom dase
i nhi bi tors, ¢MRAPYed gWII%F%unt%U@H:W tthien Zanoei rfé‘@iﬂbﬁé?s?m:alsﬂol &R bitors,

PPAR a/ YISjuaébout 2000 mg per day which may be administered in single
or divided doses one to four times daily.

Preferred are metformin/glyburide combinations such
as disclosed in U.S. Serial No. 09/432,465 filed November
3, 1999, and U.S. Serial No. 09/460,920 filed December

20 14, 1%99.

Where present, the thiazolidinedione anti-diabetic
agent may be employed in amounts within the range from
about 0.01 to about 2000 mg/day which may be administered
in single or divided doses one to four times per day.

25 Where present insulin may be employed in
formulations, amounts and dosing as indicated by the
Physician's Desk Reference.

Where present GLP-1 peptides may be administered in
oral buccal formulations, by nasal administration or

30 parenterally as described in U.S. Patent Nos. 5,346,701
(TheraTech), 5,614,492 and 5,631,224 which are
incorporated herein by reference.

The antidiabetic agent may also be a PPAR a/y dual
agonist such as AR-HO39242 (Astra/Zeneca), GW-409544

35 (Glaxo-Wellcome)}, KRP297 (Kyorin Merck) as well as those
disclosed by Murakami et al, “A Novel Insulin Sensitizer
Acts As a Coligand for Peroxisome Proliferation -
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15 agoni sts, dipeptidyl peptidase IV (DP4) inhibitors, SGLTZ i.nhihitors,.
and/ or Regbiiior des, as well as insulin, and/or glucagoPCT/UK®/ 2345t i de-1
(GP-1). The antidi abet i c agent may be an oral antihyperglycemn c agent

Cher cof. pReravARRY SEcRiEse gt TREAR. t&eQZnta:ﬂng%rA? gelbell S 4

bi guani de, Eﬁlﬁectcomom adphat Agtiyesipnyon Abaoxmallofd®idn a wei ght
ratio to bhgﬂaﬂbigsm CLY mfd&e W%ct:emm RQthﬂ bltaee%%sah@ut 10: 1,
preferably Tromabout 0.01:1 to about 5: 1. he “ant i di abeti c agent may al so

pref er abl y 184131840 f(é-r%ﬂs urea such. as glyburide (al so known as
gli benckani de), aiHdEpitidiEaliet 5e|apat inay}) ke #AtSSUTNainh ki 785) ,

012 i o P T e G e
the fi- caIGIOs(,lS\Ei 717 3g| villred ©chrab ey |1;2|,2|1(9@9bd|a|tg:mm‘1é@ LW)oh may be
adm ni st er tﬁ%ﬁj%%ﬁ ligb%%@roq}te tgfeaﬂelndos%&%féirf& are Hie '

conmpounds O e errpl Ina weight ratio to the

sul f onyl uuc@mpantdse rp bher BPPVSCT| USOO 27461

0.01: 14 i cHGQoh. preferabl y from about 0.02:1to about 5:1. The oral
anti di a et| gent nay al so, a I uc05| dase inhi b| as_acar bose
(disclosed in U ST aja}’%ﬁ’eﬂfta L&Y & A8 t20I1 ﬁj(}1 Fsed in U S

Pat ent No. ghcdid st H)scVdBead mw.tm earbphdattamd Seridle Nsane or in a
e e oAy haTe SRR T B0 R I 0 10 Tange trom.
about 0. 01:phrdvi ssilunal 140 1 cat edre N w&ﬁm Houtfiled Apxid dhout 10: 1.
15 1999 (attormey file LA27*), employing dosages as set out
herein. Preferred are the compounds designated as
preferred in the above applications.
The antidiabetic .agent may be a DP4 inhibitor such
as disclosed in Provisional Application 60/188,555 filed
20 March 10, 2000 (attorney file LAS0), W099/38501,
WO99/46272, W099/67279 (PROBIODRUG), WO099/67278
(PROBIODRUG) , WO099/61431 (PROBIODRUG) , NVP-DPP728A (1-
[[[2-T(5-cyanopyridin-2-yl)amino] ethyl] amino} acetyl] -2-
cyano- (S) -pyrrolidine) (Novartis) (preferred) as
25 disclosed by Hughes et al, Biochemistry, 38(36), 11597-
11603, 1999, TSL-225 (tryptophyl-1,2,3,4-tetrahydro-
isoquinoline-3-carboxylic acid disclosed by Yamada et al,
Bioorg. & Med. Chem. Lett. 8 (1998) 1537-1540, 2-
cyanopyrrolidides and 4-cyanopyrrolidides as disclosed by
30 Ashworth et al, Bioorg. & Med. Chem. Lett., Vol. 6, No.
22, pp 1163-1166 and 2745-2748 (1996)) employing dosages
as set out in the above references.’ .
The meglitinide which may optionally be employed
in combination with the compound of formula I of the
35 invention may be repaglinide, nateglinide (Novartis) or
KAD1229 (DPF/Kissei), with repaglinide being preferred.
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The conpounds of structure | may be enployed in conbination with a PPAR Yy
agonl st SWEh0ISY  t hi azol i di nedi one oral anti-diabetic aBEHUSWI2744ther 15
insulin sensitizers (which has an insulin sensitivi ty effect i n NI DDM

patients) such as t'fﬁ)gléé (A L2 1D P g’I(SC| osed in
U S. Patent No 572,91 r osi gI | tazone % |og one ‘?‘akeda)
M t subi shi" SWW’BSJ\% ‘Eh‘i’sgo@%ﬁj negy temp%e:erﬁP%v '219‘081594 OEBR, a/Y

G axo- Vel con&uﬁl&g&@fét?p amginﬂﬁﬂtr&  Tpsg GhiADi Y o8 kapfrdarglitazone

(CP- 86325, I saglfa M T/ J. TT- 501 PNT/P L- 895645
L". . - (Mer ck)? éﬁi% ?‘?&1‘} ’% %&‘h : ((S‘y 3&011 YM 440
(;/amtanougﬂ'n )1?@:;{ epeifgrabky of rdam zbwutaral 25 tmt (widun:alﬁne_ hThe fzo(rjrpougds

of structure | wi e o) i Og i azql i di nedi one
in an anount wit hl#l‘ hé ﬁgﬂggnggg?rom a%%\%%!g%ﬁbﬂg é§ E)ktftc}id??}i $referably
from about oomalmabbommﬂlmed 30 ttha swdvfpsund m‘feaﬁcmmltahllamlyl denedi one
i amunts of 1ess Sdioabat PG Qs il lﬁﬁ@?ﬁ%ﬁ&‘i& myhy

|ncorporated|na5|ngjetablet with the co structu
conpounds  of 3 AYRREFELS 3[R IAS0 el inAfieyidthibitoy,nac serosenion with a

?gt_ :3 h{g)elrogl K(ﬁmcci@&ﬂip né)éféi‘b aéi&siﬂhlfbﬂ:roz\éygtdh gﬂﬁ(ﬁcaa%_&gmbg g%atl(de }15

- suc - e am de - as

W0 01127107 PERORDFSaRE? drha gl @rdfeE ARG 1cs 2888402 1o
Habener, the di scTheubetaf3widrénésgiacagqmisit echiv eiay e ref erence), as
wel | as AC29 'Fﬁﬂ 9&%1]& C ni stered
via injecti o%#%%jfg #ﬁ?aaéfl on lﬂéé )Qf t‘ﬂz}n&ls%er %ot&% g’?c

devi ces. Wh cFermila chimayrdee ATAGY7 tﬁéaliﬁﬂaf Sninippead , $750355s gl ybur| de,
gl i mepi rigde, (Méie¥y | d6r G3PiddglepPFfizer) or other known beta 3

agonists as disclosed in U.S. Patent Nos. 5,541,204,
5,770,615, 5,491,134, 5,776,983 and 5,488,064, with
AJe677, L750,355 and CP331648 being preferred.
The lipase inhibitor which may be optionally
20 employed in combination with a compound of formula I may
be orlistat or ATL-962 (Allzyme), with orlistat being
preferred. '
The serotonin (and dopoamine) reuptake inhibitor
which may be optionally employed in combination with a
25 compound of formula I may be sibutramine, topiramate
(Johnson & Johnson) or axokine (Regeneron), with
sibutramine and topiramate being preferred.
The growth hormone secretagogue suitable for use
herein includes those described in U.S. Serial No.
30 09/417,180 filed October 12, 1999 (attorney docket LA25).
The thyroid receptor beta compound which may be
optionally employed in combination with a compound of
formula I may be a thyroid receptor ligand as disclosed
in W097/21993 (U. Cal SF), W099/00353 (XaroBio),
35 @B98/284425 (KaroBio), and U.S. Provisional Application
60/183,223 filed February 17, 2000, with compounds of the
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chl orpropam de and gliclazide and the gl ucosi dase i nhibitors acarbose ofﬁ
mglitol We¥01¥278a7l i n (i nj ectabl e, 10 pul nonary, buccal, orPGIVER0Y2THEY be
enployed in fornulations as descri bed above and in anmobunts and dosing as

i ndi cat ed Inakbglshugpueat&oagsKnBeEﬁéeaB%véPQR)s pRELE-RERREN! . LT Or T D
or salt thereo I n anopunts wth e range ron1about 500
to 15 about@EB 6°ﬁélﬁﬁrbSQEQM§FEﬁeﬁﬁ9 e administered in S|ngle or divided
doses one to four 'mxmuiad rtiénalite adedites MRl Ha

conbi nati on cl d.in U S Serial 432, flled
Novenber inlgégblﬁgﬁgﬁﬁ nggF K™ SgpgﬁafggngPiédIEB%eﬁB@r 20 14,
1999. vﬁ%relpvesbnpn nngluﬁﬁaasEldnhebnunesanangdoabnsnn I3geetepyprbe

el oyed | naAgRKBhS ! hic\]ﬁpyhear #HATLLERTL A80Uhed1 Ods! Ba7ROUE, 2000 MO/ day

whi ch’ may be adm ni stere I n_sing e or Gose2®oha our tinmes per
day. 25 WheFhappedechiorksssinb nﬁ?rBBeEEﬁPo?éQCkﬁrSfoﬁﬂntaalbnsacanngnts and

dosing as Iadeﬁabedaha bﬁaerPBy@égl aﬂ an@s F-pBEESﬁEEGS a&éﬁ%g present GLP-1
pepti des nm m _ni,st er ed oral buccal "formul ations y nasal

adn1n|strat¥8ﬁi881§§ ﬁéPEﬁFéFﬁlly as described in U S. Patent Nos.
5, 346, 7 (Ther aTheh angiclbhsiO contertdly 22k ywei dRhdbe torwerHRAY at ed

herei n by r rgac ng i e t also be_a_ PPAR a/y dua
agoni st suc %Rgpﬁiggﬁg %Egkigl §%§§§B &5?%89%22 3in fﬁ?a?o Vel | cone),
KRP297 (Kyomencnptek)( 8s)wabliesy sucbeasdeubbbituted pMiodknei et al, "A

Novel | nsul er t I ro eration
- 46 WO Of?ggﬁggsgg%%bsggﬁﬁ ESAén cg?vggggg ggéSE§%Q§J§ﬁ (g 5f’ilpha) and

PPAR ganma. NOEf #e0£60R8BPER QPﬁﬁﬁtAcFFvéﬂl ﬁn5h°¢5ﬁo?hﬁVeL|HFHh Met abol i sm
in Livers of cdpebprikat thaBatis’,, 10i[2ks) 3 -thércapto-2-

methylpropionyl] -L~proline, being preferred, and
mercaptoacyl derivatives of substituted prolines such as
any of those disclosed in U.S. Pat. No. 4,316,906 with
zofenopril being preferred.

20 Other examples of mercapto containing ACE
inhibitors that may be employed herein include rentiapril
(fentiapril, Santen) disclosed in Clin. Exp. Pharmacol.
Physiol. 10:131 (1983); as well as pivopril and YS980.

Other examples of angiotensin converting enzyme

25 inhibitors which may be employed herein. include any of
those disclosed in U.S. Pat. No. 4,374,829 mentioned
above, with N-(1-ethoxycarbonyl-3-phenylpropyl)-L-alanyl-
L-proline, that is, enalapril, being preferred, any of
the phosphonate substituted amino or imino acids or salts

30 disclosed in U.S. Pat. No. 4,452,790 with (S)-1-[6-amino-
2- [ [hydroxy- (4~-phenylbutyl) phosphinyl] oxy] -1-oxohexyl] -L-
proline or (ceronapril) being preferred,
phosphinylalkanoyl prolines disclosed in U.S. Pat. No.
4,168,267 mentioned above with fosinopril being

35 preferred, any of the phosphinylalkanoyl substituted
prolines disclosed in U.S. Pat. No. 4,337,201, and the
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1841-1847 (1998). .5 The antidi abetic agent may be an SA.T2 inhibitor such
as disclo 103 s, provi si onal application No. 60/158, R/BUSH{Z746d COct ober
12, 1999 (attorney file LA49), enploying dosages as set out therein.

Preferred arphbBehoRRRPANPEs desIaded A% 1 fBly edid n 4 haAkove 10
application. ,The antldlgbetlc agent may be an aP2 i nhibit'or " ‘suc

di scl osed |nd{F§Fs§ﬁ B 7PQ¥®on Serial No. 09/391, 053, filed Septenber 7,
1999, and in U S onzhew &xampkeapaflneglmhmlt&@é 12Hat/ 4Ry fid €d April 5,

Preforred ar SPiEved BotAld ncfiie el 15, 25,% G O aglehola
Sppl:ggégbpﬁlnTﬁerepeaU|B@Eemt Egg&ﬁcatﬂoﬂxﬂi?IIEbazﬁﬂdmdwmneﬁmch a32000
(at tor ney f.Fﬁﬁ%o?"“ o387 SakEftonR ot b WA 20 870 SebePonuc

W099/ 67278 mhue}o Y0P o[B! :(CPM;B‘IMG)S QeSP1BBRA2HA - ((1[1 [ [2 -
[ (5 -cyanopathekpcarwh aﬂ;{%&nﬁhb’id) edgg] 13 ]2- 324

cyano- (S) - pyrroI| i ne referr |sclose3 by Hughes et
al , Blochen1E?F f%B ‘°§35§7f3%h. ZQERR}H agptic acid é{

g/ t rygt ophy | l—dlﬂcBoéeaEiﬂthyxlrOPattémﬂlNdllem%éiAC&rﬂ@)Cﬂ?sl %s?lcud di scl osed by
amada et a

cyanopyrr ol |8 éa g:[.glﬁjﬁ‘g? %Jpr)‘/? eg]?alﬁeq?ég’pﬁ&d’%gmg g 8 )§shwort h et

al, Bioorg. tetahydnen?-oxotl- lkbenihzdpxneéI}eqhanb1@3ab166 and 2745-2748
(1996)) enplg agg S { nces. The
meglitinide m% %oQQé op??d%al?gebe enﬁ?évgg %m%%%&r ion with the
conpound of 1‘6?—?{91331‘} ofD@W@ﬁhv@fﬁq]&ﬁ%wm@wrepg@hrﬁpdeReﬁat egl i ni de

(Novartifs os9;KADL22986PF/ 46 5561 ) (1986)) "RRAPAIN deidaeinageyr eferred. 47

s disclosed in Euro. Patent No. 79-022 and Curr. Ther. Res.
40:74 (1986); Ru 44570 (Hoechst) disclosed in
Arzneimittelforschung 34:1254 (1985), cilazapril
(Hoffman-LaRoche) disclosed in J. Cardiovasc. Pharmacol.

20 9:39 (1987); R 31-2201 (Hoffman-LaRoche) disclosed in
FEBS Lett. 165:201 (1984); lisinopril (Merck), indalapril
(delapril) disclosed in U.S. Pat. No. 4,385,051;
indolapril (Schering) disclosed in J. Cardiovasc.
Pharmacol. 5:643, 655 (1983), spirapril (Schering)

25 disclosed in Acta. Pharmacol. Toxicol. 59 (Supp. 5):173
(1986) ; perindopril (Servier) disclosed in Bur. J. clin.
Pharmacol. 31:519 (1987); quinapril (Warner-Lambert)
disclosed in U.S. Pat. No. 4,344,949 and CI925 (Warnerxr-
Lambert) ([38-[2[R(*)R(*)]])3R(*)]-2-[2-[[1- (ethoxy-

30 carbonyl)-3-phenylpropyllamino] -1-oxopropyl]l-1,2,3,4-
tetrahydro-6,7-dimethoxy-3-isoquinoclinecarboxylic acid
HCl)disclosed in Pharmacologist 26:243, 266 (1984), WY-
44221 {Wyeth) disclosed in J. Med. Chem. 26:394 (1983).

Preferred ACE inhibitors are captopril, fosinopril,

35 enalapril, lisinopril, quinapril, benazepril, fentiapril,

ramipril, moexipril, cilazopril, delapril, or pentopril.
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W) 01/27107 ' PCT/ USOQ 27461 The conpound of fornula | wi'll-be enpl oyed
in a weiwboiraLio to the meglitinide, PPAR y agonist, PPMRIESN27H]a]
agoni st, aP2 inhibitor, DP4 inhibitor or SGT2 inhibitor within the range

from about 0.01: NEh pﬁj@q f fenpicieau
10: 1. The ogher gépg of t?\lgraglgg}tﬁjs’ nﬁggaqrs@blué may, heﬁ.eq%altl% al;?nlzj)lt oyed
with a conpBBRdE8FY! BPREFES) ngrﬁ'y'rﬁi egn ogep§1 Fsﬁor(y%&) éﬁ %{ﬁ esity
2geg: i ncl ?gtmgn.aybahd angidtensigi coayertihg enkzymesdACBhi bitor, a

rotonin am_ne 22, L kL ki
thyroid re&gﬂgg?gsgga&; H{SXG;J grbﬁgﬁlp%%%'r gg %Péi@ Pﬁh}f‘ﬁgtgk%m’
adr eneryi csugbabie \ﬂmrcrmsnayiebelupn-mﬂaﬁleytbnpleojieécﬂ-nsedn’mnnﬁt Ben with a
conpound OE &P3§§g ??7AJ86326£§%5ed3/Q@bﬂh%&onh 79358382 15

(Merck), her known %onl st$_as 'di scl osed

in US. Paﬁeﬁ?3N§§6,5451f926&8 §.groPatsnts Nor $355253776, Y8 -and

Fnﬁfglggf aEFLENcAJ%ﬁébgpbéﬁo PSE agat6833k648sbcuaggsseﬁesre@atThe | i pase
ona e

compound oN°f'0|5m§I2§'I72n"ay “5898#’1 gﬁ?&?%r %ﬁ?ﬂ, §%’Z'COR1 :°§§:?e§24x EE grl i stat

bei ng 1pr ebesure822Th®soer, auani 0508n 6100 p Eaxopeanr @la}tcealteAppEln.blatdpn whi ch -

Ty be 0Pt haableh S Pled Jen TBAIANS0N Yuld shrcBiaORRMAg Of formula |

nmay be si bd 't gpi ramat € (Johns axoki ne (Regeneron),
with si bu@sp@rllmt@m taGZAN62TRL2e bei ng preferred. The growt h hor none

secretagogue sui tRfl fofdg U ISR NEP/ACE 6t NOSe e SiGid Rskddged). S.

Serial No. 30 09/417 180 filed Qct ober 12 19 atfaqrn do ket LA25
The t hyr oi #hexeaf smich arsdssdspaks 65% (ﬁﬁﬁi %ﬁy Foyed |)n

conbi N3 i opaneldt <Y Pl os W‘tﬁrdmlms pEt et s artey rimichrpecetted | i gand
as disclosgd 1.0 VRIUFIThde? ncde %Fz)efe%%% WP Irdit¥, BMs
189,921 ([S-(R*,R*)]-hexahydro-6-[(2-mercapto-1-oxo-3-
phenylpropyl) amino] -2, 2-dimethyl-7-oxo-1H-azepine-1-
acetic acid (gemopatrilat)) and CGS 30440.
20 The angiotensin II receptor antagonist (also

referred to herein as angiotensin II antagonist or AII

antagonist) suitable for use herein includes, but is not

limited to, irbesartan, losartan, valsartan, candesartan,

telmisartan, tasosartan or eprosartan; with irbesartan,
25 losartan or valsartan being preferred.

A preferred oral dosage form, such as tablets or
capsules, will contain the ACE inhibitor or AII
antagonist in an amount within the range from abut 0.1 to
about 500 mg, preferably from about 5 to about 200 mg and

30 more preferably from about 10 to about 150 mg.

For parenteral administration, the ACE inhibitor,
angiotensin II antagonist or NEP/ACE inhibitor will be
employed in an amount within the range from about 0.005
mg/kg to about 10 mg/kg and preferably from about 0.01

35 mg/kg to about 1 mg/kg.

Where a drug is to be administered intravenously,

it will be formulated in conventional vehicles, such as
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35,&5898/.2842{25 (KaroBi o), and U.S. Provisional Application 60/183, 223
filed FebMfx927107, 2000, with conpounds of the - 48 WO BQT/EWFEI461
PCT/ USOQ' 27461 KaroBi o applications and the above U.S. provisional.

appl i cati on diptil Pe@hwaitieas, SE1G it i}thh@%&‘*%”%b!ﬁt@?ﬁ%% }S’Ehﬁ!{l my be
enpl oyed in_conbi nathp wi th the conpound of fornula | of the 5 invention
i ncl ude ACE THRNYHHLma 10t%¥sin || receptor antagonists, NEP/ACE

inhibitors, as wel Itasithlhémpprﬁﬁatﬁéd hleok prafedred Aopages Rfockers,

centrally ac{i0; f _ant i bhypertepsi ve agents
i ncl udi n d%ﬁ%%@%&#ﬁ%&%%ég vEPt ?’ﬁgxeﬁﬁyﬂgﬁ?ﬁhi bitor which
may be erpl mmwnmw@dmdcmm wiyld beeasaped Gut-innviety

be el o i wicDarwia s 6 jamoi ety
DS Pt e RS RO 9 L PR AR 87080 Roskigafec ool oo 11

captopril, t Ris, 1- [ (2S)-3-nercapto-2- nethyl propionyl]-L-proline, being
By of Those, di.scr sam i e i me
Dot orred. - PN BEATAERL o LHEOAERPS o SIOLLAFAY, ACEIORMRIBEL Or s ¢ hat
nmay be dfpl aylsbhtiine i ey pieeti ajchrdipinat aadr amlo&epies) di scl osed
i\{gggoi n.CI Ex%e‘%fa[tf@cf&qrvap i'oI . 10:131 (1983); as well as pivopril and
: er exanpl es ol angi ot’ensi n converting enzyme 25 inhibitors which
may be enployed hefeblockens i tahileffon eee hdredhodadludeUofe Bat. No.
N (1 et hoxycarban] -3 ARy coneitody  nadolpl propranclol and
enal apri |, b%‘?’?ﬂ}%eferred, any of the phosphonate substituted am no or
i mno aqisds or sal kgamPlek sof assst igrdéerrdflantihypdriedsi98 Wykhts
f? ;)L;)LS;S msnt?{t;azﬁli AW YW L3P G B! %lrn;pg@gifgtl:n%llénféx )
- gemopatrilat, amlodipine besylate (Norvasc®), prazosin
HCl (Minipress®), verapamil, nifedipine, nadolol,
diltiazem, felodipine, nisoldipine, isradipine,
20 nicardipine, atenolol, carvedilol, sotalol, terazosin,
doxazosin, propranolol, and clonidine HCl (Catapres®).
Mineralocorticoid receptor antagonists suitable for
use herein include spironolactone and epherenone.
Antiosteoporosis agents suitable for use herein in
25 combination with the compounds of formula I of the
invention include parathyroid hormone or bisphosphonates,
such as MK-217 (alendronate) (Fosamax®). Dosages
employed will be as set out in the PDR.
Unless otherwise specified, the various components
30 employed in combinations of the invention with compounds
of formula I will be employed in dosages and amounts as
described in the PDR, and/or patents and other references
disclosing such compounds.
The compounds of the invention can be administered
. 35 orally or parenterally such as subcutaneously or
intravenously, as well as by inhalation and nasal

application, rectally, transdermally, or sublingually to
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proline or (ceronapril) being preferred, phosphinylalkanoyl pralines .
di scl oseWwom/2718. Pat. No. 4, 168, 267 rrentloned above w tECToso0e@Li | bei ng
35 preferred, any of the phosphinyl al kanoyl substituted prolines disclosed
in U S PatVaripus mammabian $peeirs KowmEo ie 7adl RO/ tiSA0AEH 461

hosphonam S ed ® 43 above.
pCI helro exarrpgia?féﬁcgé ?%hl bll'?gé%éss s, I\&bgé %I%Z%dlﬂgrel n ji'agcl ude

Beechani s %‘6“3‘7% %"'&F?t'sc‘?’o"s@cp %‘? [E‘ﬁﬂ%e’@ﬁﬂ%t@ﬁtah@\ptl@ahm Nos.
80822 and G IheIgrd/leg MpraferilsDy mhtmc‘zﬁco% UE 558 Gy Jap. J.

E{Iﬁ(r);r?galr bo 0 373 éﬁ%?%ﬁ%fg %@‘%a@\ﬁo 234139‘11‘: £25 ('Lg/kg (or from

t et r ahydr o- @an 1 t(<3$bdzlet125£z@pngm.e Hrefetabl ycf romiGihodd sliss| gfsegcin U K
Pat ent No .

(3(9-[] (i %%ﬂno | = %%%pent yﬂ?ﬂ%’ cﬁrf 3‘:91 $. divided daily

t et rahydr o- %&% 1H | - benzazepi ne-i-ethanoic acid) disclosed in U S Pat.

No. 4,473,575, cetmarhbtital QQBQEahce[Eéﬁ'BQ & ﬂiééﬁ%ﬁd in Eur. Therap.
Res. 1ag39 671 (1986); 40 543 8 g ram p Hoec Sst di sclosed in

Euro. P&t erffomRes it c«m%u e'40€qﬂ4ﬂp1<y369r Ru 44570

Em:ca](c:hst ) Lds uspeErseibn rbrﬁstﬂﬂﬁtth&ft@ﬁé)r@@fm{& 3?1]&:;]@15,{13:'(&9&5&11 %I ?igg%l .
man- i oV sc ay Naco

31-2201 (Ho a‘%’? %Se‘iigi@g ‘%S‘?‘a“és% ols%rgéa L fY¥1C9%5. ZRA ?]?984) ;

| i sinopril S(m@@torm amhalar(fdeiapmés ahid dthes ckiiken. U.The Pat. No.

4, 385, 051, Ié§§¥g Sargli P maco
5: 643, 5 (1% % sp |r r|I Jl‘Sc ering) disc?]k(’)sed FLl’j P%a?&m'bh%@nacol

Toxi coI 599 RPD. ursat i d?ﬁ%%)of p%r‘F‘?mm?Hmi @sanixterge ek cl osed in Eur.

J. clin. I di scl osed .
in U IS Pa'ltﬂrtﬂii M%4§£9%ﬂgﬁ%£8ﬂ \sz? bd \Q?éﬂig%uﬂ&é’@e{ﬁ) |

conventional matter é?t a phy31ologlca11y acceptable
vehicle or carrier, excipient, binder, preservative,
stabilizer, flavor, etc., as called for by accepted

20 pharmaceutical practice.

The following abbreviations are employed herein-
before and in the Examples:

25 Ph = phenyl
= benzyl
-Bu = tertiary butyl
Me = methyl
Et = ethyl

30 TMS = trimethylsilyl
TMSN; = trimethylsilyl azide
TBS = tert-butyldimethylsilyl
FMOC = fluorenylmethoxycarbonyl

Boc = tert-butoxycarbonyl '
35 Cbz = carbobenzyloxy or carbobenzoxy or benzyloxycarbonyl
THF = tetrahydrofuran

Et20 = diethyl ether
hex = hexanes
EtOAc = ethyl acetate
40 DMF = dimethyl formamide
MeOH = methanol
EtOH = ethanol
i-PrOH = isopropanol
DMSO = dimethyl sulfoxide
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Lanbert). ([3S [2.[R(*)R(*) ] 13R(*) ] -2- [2- [ [1- (ethoxy 30

car bonyl )V@WM propyl]am no] - 1- oxopropyl] -1, 2, 3, 4- t et PERYSIRT4E,

7- di met hoxy- 3-i soqui nol i necarboxylic acid EC1) di scl osed in Phar macol ogi st
26: 243, 266 (M©84)1, WgiMddxfdtpddy disclosed in J. Med. Chem 26: 394
(1983). Pr emefQQ}c%Iéﬂ‘llpztﬂ&]ﬁﬁ%%h@rl |, fosinopril, 35 enalapril,
l'isinopril, g a‘prﬁxm;p ram pril, nmoexipril,
cilazopril, ﬁ@ﬁg& ic?ﬁ-i @%é%?jsl)f@gd %&rllagrﬁjf?w? PCT/ USQQ 27461

NEP/ ACE |5nh| m yed herein in that they possess neutral
endopept i das ﬁﬁﬂ%’,} | {u REE verting enzyme
(ACE% I nhi bﬁ Or % gcg ges gfrz /é\aﬁ' Nﬁfggég %fs%l %l?t abl e for
use herein i e a s

5, 366, 973, ﬁ§ é} %? &553 516, 4,749,688, U.S. Patent. No.
5,552,3 Patent No. 5,612,359, U. S. Pat.

popYrd ‘g
No. 5, 525,7 BﬁEULoc%%%rl a [1, hgg lz#' n 0599, 444, 10 0481, 522, 0599, 444,

0595, 610, E Sren g 34 396 and 534, 492, and
|3 © é}%&°x %?g?f%ﬁl e .those NEP/ACE

Eur opean Pat

g]
i nhi bitors S ?. IPr-ggllo"’I%"é]rrg aPEdEd8%preferred in the
above p 1/a_pq1 |bcuq% ']gLn‘St ﬁy%r Atents are i ncor porated herein
by ref erenceP __th aé:i rh@' atrilat, BVM5 189,921
([S- (R, R)]5 al 1% -1 - oxo- 3-
phenyl pr opyl _ﬁﬁ iy 'ri Ie oxo-| Hazepine-1- acetic acid
(genopatri l ar ﬂ?e angi otensin |l receptor antagoni st
(al so rgferdBf to I§ YALGR] 1d§t ensin |l antagonist or All antagonist)
sui t abl €f or e]r t isnot limted to, irbesartan,

| osartan, v !“% °net m sartan, tasosartan or eprosartan,

with i rbesara§ 215 gsf)’ AT l’é&yﬁfb@?@% to?ungg!:ng pre eferred.

EDC (or EDC.HCl) or EDCI (or EDCI.HCl) or EDAC = 3-ethyl-
25 3'~(dimethylamino)propyl- carbodiimide hydrochloride (or
1~{3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride)
HOBT or HOBT.H;0 = l-hydroxybenzotriazole hydrate
HOAT = 1-Hydroxy-7-azabenzotriazole
30 BOP reagent = benzotriazol-l-yloxy-tris (dimethylamino)
phosphonium hexafluorophosphate
NaN(TMS), = sodium hexamethyldisilazide or sodium
bis(trimethylsilyl)amide
PhsP = triphenylphosphine
35 Pd{OAc)2 = Palladium acetate
{Ph3P) 4Pd° = tetrakis triphenylphosphine palladium
DEAD = diethyl azodicarboxylate
DIAD = diisopropyl azodicarboxylate
Cbz-Cl = benzyl chloroformate
40 CAN = ceric ammonium nitrate
SAX = Strong Anion Exchanger
SCX = Strong Cation Exchanger
Ar = argon
N, = nitrogen
45 min = minute(s)
h or hr = hour(s)
L = liter
mL = milliliter
pL = microliter
50 g = gram(s)
. mg = milligram(s)
DCM = dichloromethane
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A preferred oral dosage form such as tablets or capsules, wllk contain ..
t he ACE wahi71agr or All antagoni st in an anount w thi n ROTAIS0eRTE1 f r om
abut 0.1 to about 500 ng, preferably fromabout 5 to about 200 ng and 30
nor e pref enR 113kt qg:; t eral

adm ni strati o a]ﬁ % tox1y‘3(& rﬁ:ﬁ{ol&%{ g’g%om st or NEP/ ACE

i nhi bitor I%Sml :yeﬁ}ln ana e vm mtherangefromabout 0. 005

ng/ kg to a d"l (sgreferably fromabout 0.01 35 ng/kg to about 1
ng/ kg. Yheg _drlﬁqutfe nistered intravenously, it wll be

f or mul at ed cI es, such as 51 iii: WD 01127107

PCT/ USQQ 2 o gﬂltqe[r I ine, Ringer's solution or other

conventi on a;ra e appreC| ated that preferred dosages of A
i nhi bi tor Al lt her 5 antl hypertenS| ves di scl osed
herei nqai | | as %tlo e Phy5|0| an's Desk
Ref er ence . I‘cﬁ“\a %dr 3 mr;% e here| n include
ver apam |, d eél’l 3;% z Cfﬁi‘ % ?ahé’ i sradi pi ne,

r .

B;ga;\ceilrgzz Ego%cf c:e beaés\{s %te é__Norvacsc r)) dj:-:ﬂ ockgris iswtable for
Nb@ﬁd’ nu'gl ao“T stcgi\efelrrce)d a2?| gygertenm ve

pr opr argl ol

agent sTgsw“Pab'l é“%%% .rsep%’é} ein i ncI ude onmapatrilat (Vanlev(r))

genopatrilat, am odi pi ne besylate (Norvasc(r)), prazosin HCL

(M nipress(D), verapam |, nifedipine, nadolol, diltiazem felodipine,
ni sol di pi ne, i sradl p| ne, 20 ni cardipi ne, at enoI ol, carvedilol, sotalol,
t erazosin, following examples and preparations describe

the manner and process of making and using the invention
20 and are of preferred embodiments of the invention. It
should be understood that there may be other embodiments
" which fall within the spirit and scope of the invention
as defined by the claims appended hereto.

25 Example 1

o%»\[:\)\ ﬂi\

o
‘\\\\L/CI

A solution of oxalyl chloride (2M in
30 dichloromethane, 2.15 mL) was added to a solution of

o .~\‘\"\ou
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doxazosin, propranolol, and clonidine HCL (Catapres(r)). Mneralocorticoid
recept or a1‘§’ts suitable for use herein include spi roﬂESl‘/ESﬂO@ﬁiﬁland
epherenone. Antiosteoporosis agents suitable for use herein in

conbi nati on t.y tghe ddg g0 th de
par alt hyr|0| d Vri& tr?g or Di g!é Esggﬁgtgggméés%%%o %’g%{%@f a? n%@gdr}%t e)
( Fosamax(r)). Foget, Eo%@g fMed By Eges%‘tidb’&‘t-mil fhe freps PMBss

ot herwi se spdtief |m:b,ct11ba mellxl:unte waﬁpﬁﬂﬁﬁi'éd 20 rrPESYethi gngonbi nations of
t he |nvent|o S o I | pye n dosages and
amount s. St es?f:epllt%%g% g h& éﬂg/ S?rﬁﬁ?%?ﬁ‘g %g;)%% gh:l' @nces
di scl osi né Slﬁhi-s:mé Wﬁhedcespdmads:mfsmm divwkhdione chandeand
adm ni st ered 0 n t sl

£r¥atd lvit0xBBEENHE0AbhY AUED B3 SLCH!ADSRYS deflring | V.

I ntravenously, | nhal at 1 on an appli i on
t ransder nal | Waﬁ)rc%ﬂﬂuﬁgué | Tt §or Bh angd bhe ariomrETWwas00/ 27461  vari ous

mammal i an speeiRferitiavedt Qobgl’&ébtﬁét cé?réb'ﬁ@ndﬁ?éaﬁ é’tlgy humans,
cats, dogs a d the |i gll n_an ectlvsﬁam) nt th I n t!PI osage-range of

about 0.1 to 555’6’& 1 ﬁgFRﬁ‘Poﬂngﬁ‘ﬁb SgpbRd A ¥ dMabout 50 ng/ kg 5 and
mor e preﬂeraln‘iiyilﬂlmcmtneﬁhénéofammutveBprgtke Additioinofbmel in técrbwut 500

ng, preferabl u a on are n single or 2

to 4 divi ded %W 8&2 EnaT%feleacglg%%léxg s‘?%ﬁ%% S f Ju‘f}r"?# a 10

conposi tion mhléb t Ibeereactponl Bixtetetvan concentsmrad oo cnffcrrcbt her

type carrier @t %&'t@'escé %guﬁa LEagSHELRR! ooimA Cﬁld o%oyh@ retic devices,
0

rectal suppositories, al ant devi ces and nposi tion or
carrier will contain about 5 to about 500 15 ng per unit of dosage of a
conpound1®r m xtume of conpounds of formula I. They may be conpounded in

A mixture of the above title compound A (100 mg),
acdetyl guanidine (114 mg) in 5 ml DMF was heated at 100°C
for 18h. The solvent was evaporated and the crude

20 product was purified by preparative HPLC (C18
column/water-methanol-trifluorocacetic acid 90:10:0.1 to

— =

10:90:0.1 gradient) to afford the title compound as a .
light yellow solid; MS m/z 312 (M+H)"*.

25 Example 2

0
H

A)

Chiral

This compound was prepared from the corresponding
30 chiral acid (prepared as described in WO 9933460) in a
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conventional matter with a physiologically acceptable vehicle ar carrier,.
exci pi enQoiizmealer, preservative, stabilizer, flavor, etRCT/U®/2e48l] ed f or
by accepted 20 pharmaceutical practice. The follomﬁng abbrevi ations are

enpl oyed r ny. = benzyl
t-Bu = ter |ary bgﬁ&ﬁ'ae’fvew drr}{é%nf %@i@ %‘ éﬂf’r ‘Hg?si |yl TNMSN3
= trinmethydisl §M+I-B)z’| de TBS = tert-butyldi rret hylsilyl FMOC =

fl uor enyl met hoxycarbonyl Boc = tert-butoxycarbonyl 35 Cbz = carbobenzyl oxy
or carbobenzoxy or benzyl oxycarbonyl THE = tetrahydrofuran Et20 = di et hyl
ether hex = hexanes Et OAc = et hyl Exampliee340 DVF = di net hyl formani de

MeCH = net hanol EtOH = ethanol i-PrOH = isopropanol DVSO = di net hyl

sul foxide 53 Q WO 01127107 PCTIUSSQ) 27468 DME = 1, 2 di met hoxyet hane EDC
or ACE = 1,2 dichl oroet hane HWPA = thy! Mhhosphoric trianide HOAC or
AcCH = acetlc acid 5 TFA = tr/f uor tINS aHId | EA or Hunig's Base or

I -Pr2NEt = N, N-dii sopropyl - H :

5 Chiral
This compound.was prepared from the corresponding
chiral acid (prepared as described in WO 9933460) in a
manner similar to that described for Example 1, MS m/z
312 (M+H)".
10

Example 4

N
o

o N

15 - To a mixture of the title compound of Example 1 (40
mg) , methanol (2 mL) and water (2 mL) was added 5 drops
of concentrated sulfuric acid and the reaction mixture

was heated under reflux for 18h. The mixture was
concentrated and the crude product was purified by

20 preparative HPLC as described in example 1 part H to give
24 mg of the title compound as a TFA salt, off-white
solid; MS m/z 270 (M+H)".

Example 5
N
d:i?t:r’;2§;§ﬂ:;>»—ﬂﬂz
H
Chiral

- 57 -
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ethyl am ne TEA or Et 3N = trlethylanlne NMM = N-net hyl norpholine 10 DVAP =
4- di met hy QOHB19T i di ne  NaBH4 = sodi um bor ohydri de NaBH( 8AENUS0627d61di um
triacetoxyborohydride DI BAL or DIBALH = di i sobutyl al um num hydri de

Li AlH4 = 1ithium gihye @dfﬂﬁb!ﬂid! dRslprBpBebl Frdmbehy! Lithe ‘35’ &a

pal | adi um on _car bgn um oxXi = petfassium
= sodiun1hydﬁ%?@§ < P%E'aﬁlggi%bﬁ Hﬁ?ﬁ98F5§|G%S?E€ESd lbo?%%@?%%1%arbonate
NaHCO8 = sodiMemmyizc 27or{M+«@)DBU = 1, 8- di azabi cycl o[ 5. 4. 0] undec- 7-ene EbC
(or EDC. HC1) or EDCI (or EDCI.HCl) or EDAC = 3-ethyl- 25

- (di et hyl am no) propyl - carbodi i m de hydrochl oride (or
1 (3- dlneﬁhylanllnopropyl) 3- et hyl caxatiple ¢ hydrochl ori de) HOBT or
HOBT. H20 = 1- hydroxybenzotri azol e hydgate HOAT. =
1- Hydr oxy- 7- azabenzotri azole 30 BOP re nzotriazol -1-yl oxy-tris
(di nmet hyl am no) phosphoni um af | uor N(TMS) 2 = sodi um
hexanet hyl di si | azi de or sodi i y 1 de Ph3P =
tri phenyl phosphi ne 35 Pd( OAc P pPadlun1acemate (Ph3P)4Pd = tetrakis
tri phenyl phosphi ne pal | adi um AD B di et hyl azodi carboxyl ate DI AD
di i sopropyl azodi carboxyl ate ; = benzyl chloroformate 40 CAN
amoniumnitrate SAX = Strong Anion Bhimader

ceric

This compound was prepared from the title compound
Example 3 by using the procedure described in Example 4;
M8 m/z 270 (M+H)"*.
10

Example 7
O-N
0 n\\\(\

o N OMe

15

0
E

OH

To a stirred solution of
{500 mg, 2.15 mmol) in methanol {10 mL) added thionyl
20 chloride (5.12 g) dropwise. The reaction mixture was
stirred for 30 minutes and concentrated to afford 490 wmg
(94% crude yield) of the title compound as a brown gum.

- B8 -



SCX = Strong Cation Exchanger Ar = argon N2 = nitrogen 45 mn,= ni.nute(s)
h or hr WOHaR2r108) L = liter nL = mlliliter L = m crol PCEUSOBLI4GI =
gran(s) ng = mlligram(s) DCM = dichl oronet hane - 54 WD 01/27107

PCT/ USOQ 27461 gPyBOP = benzotriazol e-1-yl-oxy-trispyrrolidino phosphoni um

hexaf | uor ophosphate nol = noles mmol = mllinole(s) 5 neq =
mlliequivalent RT = roomtenperatu saP~8® sat'd = saturated ag. =
aqueous TLC = thin layer chro X \H@L_-: hi gh performance |iquid
chromat ography LC/ M5 = high pe nce Ii'&ui H2hr onat ogr aphy/ mass

spectronmetry M5 or Mass Spec = spectrometry NMR = nucl ear magnetic
resonance 15 np = nelting point e follow ng exanpl es and preparations
descri be the manner and process—of—meking—and—tsi ng the invention 20 and

fhere mly be. of Aot Sanod e e \FHESF A 5o Pt P s 0 scope of
t he i nvent immellasantkhydrpiygudniding mfn MeEhde] nier otas 2EXoeed | c~ 1
for 18 hrs. Then the solvent was evaporated and the crude
product was purified by preprative HPLC as described for
Example 1 to give the title compound as TFA salt (60 mg,
10 54%); 'H NMR 8 (CDC1,) 7.07 (m, 1H), 6.71 (d, J = 6.0 Hz,
1H), 6.60 (d, J = 6.0 Hz, 1H), 4.98 (Broad peak), 4.62
(m, 2H), 3.25 (m, 1H), 3.10 (m, 1H), 2.78 (4, 1H), 2.52
(d, 1H), 2.41 (s, 3H), 1.35 (s, 3H), 1.03 (s, 3H).

15 - Example 8

o
o \ NP ~s”

A mixture of the chloromethyl ketone from step A

20 Example 1 (100 mg, 0.38 mmol), S-methylisothiouronium
sulfate (126 mg, 0.45 mmol) and sodium acetate (93 mg,
1.14 mmol) in EtOH (20 mL) were refluxed for 18 hours.
The solvent was evaporated and the crude product was
purified by preparative HPLC as described for Example 1

25 to give the title compound (30 mg, 27%) as clear gum; ‘H
NMR 8 (CDCl,) 7.03 (m, 1H), 6.93 (s, 1H), 6.68 (d, J =
7.6 Hz, 1H), 6.54 (4, J = 8.0 Hz, 1H), 4.58 (m, 2H), 3.18
(m, 1H), 3.06 (m, 1H), 2.66 (s, 3H), 2.16 (m, 2H),
1.09(s, 3H), 0.92 (s, 3H).

30
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N.CjC .-Nf Ol H A. OCI A solution of oxalyl chloride (2Min 30

di chl or on¥h&#F1072. 15 nl) was added to a solution of 0 CPCI/US@RATES WO
#Mr107 °~ PCT/ US00/ 27461 (1.0 g, prepared as described in WO 9933460) in 10
mL di chl oronet hane fol |l owed by thedﬁgg%%igg%of 2 drops DVMF. The reaction
m xture was stirred at RT for 1h an concentrated to afford the

corresponding acid chloride. 5 Thi yal dissolved in 5 nL
di chl oronet hane and treated wthgexgess i‘&g)@ hane in ether at RT.
the M xture was concentrated to

Stirring was continued at RT for
gi ve the correspondi ng di azonet hyl one. This conpound was di ssolved in
e addition of HO in ether (, 20 nl)

5 nL 10 di chl oronet hane fol |l owed by
and the reaction mxtfure was_stirred at RIT for 18h. The reaction m xture

was concentrat ed  JUEXFRFE of RARSY I Fsipdeta 2™k BfodRegunmy solid (1.2
g). 15 B. Osusﬂeﬂrsmh)Amatwel@fcdm@madﬂ @ @uNg sApmgl00 o),

ggFLthg$gglev§%o£ 14hpq§a1§ﬁ§{nbhgg52was 3 ted t rﬁ?lfggﬁfrgpeggfatlve
HPLC (C18 cak uRh/ fiet 2 hmﬂfm&tﬁr&d|ﬁhnumgmaCEﬂnmeaand #hel @oQvento
10:90:0.1 9r@gls €fdpdLadld Ol fhd Nerddd IfrdTOVWAL 88l fiea by
preparative HPLC as described for Example 1 to give the
title compound (10 mg, 83%) as white powder (lyophilate);
10 MS m/z 255 (M+H)".

Example 10

. Vass
LA

Cl

o

To a solution of tert-butyldiéthylphosphonoacetate
(6.94g, 27.5 mmol) in THF (50 ml) at 0°C was added slowly
sodium hexamethyldisilazide (NaHMDS) (27.5 ml, 27.5

mmol) . The resulting solution was warmed to 25°C and
20 stirred for 30 minutes. After cooling the reaction

15

mixture to 0°C, a solution of 3,5-dichlorobenzaldehyde
(4.38g, 25 mmol) in THF (25 ml) was slowly added. The
reaction mixture was warmed to 25°C and stirred
overnight. The reaction mixture was poured onto

- 60 -~



light yellow solid; MSrn/z 312 (MtH)''. 25 Rkam 1 P 7 111 0+, ,,, NNk O Z
H H chi W0 01297 conpound was prepared fromthe corresp@ciiiegpo@dsehir al
acid (prepared as described in WD 9933460) in a 56 W) 01/27107
PCT/ US00/ 27 48 3% b ot |,he 1 z 312
(MtH) . Exaf.g N ?%FFgggﬁKFﬁpﬁ#S C??%a?aﬁ%hP§ g%#%%uﬁégagggﬁ?SSggegifrom
the corr gspizrm:g wﬂrijMI ;%'nger eeanbeich sk dmﬂdm@éms\ﬁsgm%h Ilg a
manner sim : nle0 or Z, +.
Fxanpl 4 CN O N N H %.;S(érfma G500 T4 Boficdnr I8 lc%rr'}p%%‘;% of Exanple 1
(40 ng), nmePhaidicaricn) dtheatoaude? res)idwms tydadd iTadges- of
concentral edriebtidetapbyl @ANd Mk il aalfls N33 aGpnder ref

I Xt U and ‘product s

lux for 18h. The m e“was, concentrate [ he “crudeé "pr

purified by°fotitdgacamppundria fhejdorm infd & whitensiodift.part H to give
24 mg of the title conpound as a TFA salt, off-white solid;, MS mz 270
(MtH) ' . F. xam- SB

ct "“/Zo /%

Cl

10 To a suspenéion of isopropyltriphenylphosphonium
iodide (6.48g, 15 mmol) in THF (45 ml) at -78°C was added
n-BulLi (2.5 M in hexanes, 6.6 ml, 16.5 mmol). The

resulting mixture was warmed to 0°C and stirred 30
minutes. To the reaction mixture was added a solution of
15 the compound from step A (4.11 g, 15 mmol) in THF (30

ml). The reaction mixture was stirred 2 hours at 0°C,

then slowly warmed to 25°C and stirred overnight. The
reaction mixture was poured onto 10% H,SO,/EtOAc. The

aqueous layer was extracted 3 times with EtOAc. The
20 combined organic layer was washed with saturated NaHCO,,

brine, and H,0, dried over NaSO,, and concentrated in

vacuo. The crude residue was used without further

purification, ‘H NMR & (CDCl,) 4 7.32 (1H, s8) 7.30-7.27

(2H, m), 2.72 (1H, 4, J = 8.9 Hz), 2.28 (1H, 4, J = 8.9
25 Hz), 1.71 (SH, s), 1.51 (3H, s), 1.08 (3H, s).
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N: \_NH= O 5~~~V I N H 25 Chiral 57 ! hi WD 01127107 PCT/ USO0/ 27461

Thi's conp®¥HF2i#4 -prepared fromthe title conmpound Exanpl RCBUSN2#sIng t he

procedure described in Exanple 4, M niz 270 (MH) +. 5 Fxa?n~~ N NH2

H Chiral

gy

10

15

20

a Bown gum -

The crude ester from Step B {(ca. 25 mmol) was
dissolved in 1:1 trifluoroacetic acid-CH,Cl, (25ml) at

25°C. The resulting solution was stirred 1 hour at 25°C.
The reaction mixture was concentrated in vacuo. The
crude residue was partitioned between 10% NaOH and Et,0.
The aqueous layer was extracted 3X with ether. The pH of
the aqueous layer was adjusted to 4 and was extracted 10X
with EtOAc. The combined organic layer was dried over
MgS0O, and concentrated in vacuo to afford 2.32 g (71%
over two steps) of a white solid; m NMR 8 (CDCl,) 7.32
(1H, s} 7.30-7.27 .(2H, m), 2.77 (1H, 4, J = 8.9 Hz), 2.20
(1H, 4, J = 8.9 Hz), 1.48 (3H, s), 1.05 (3H, s).

' 0
ci i Cl
Cl

This compound was prepared from the part C compound
by the method described in Example 1 part A.

D.

- 62 -

o N

Thi s campound was prepared fromthe title conpound Exanple 3 by
usi ng the procedure described in Exanple 4;
ON NNHZ A O \ 150 OOH R To a stir
mol ) in nethanol (10 nlL) added thionyl 20
reaction m xture was stirred foet 30 sy nute
(94% crude yield) of the title

M5 mz 270 (M+tH) 10 Exa le 7
ed.solution of (500 ny, 2.15
¥l orpde (5.12 g) dropw se.
ang/ concentrated to afford 490

The



58 WO 01/27107 PCT/USQQO 27461 B. ON NNHZ 5 A mxture .of the ester fram
step A (YODOMEF10D. 41 mol ) and hydr oxyguani di ne in MeOH (ECTS00/22451 r ef | uxed
for 18 hrs. Then the solvent was evaporated and the crude product was
purified by prepgative HPLC as described for Exanple 1 to give the title
conpound as TFA salt (60 ng, 10 54% ; 1HNWR S (CDC13) 7.07 (m 1H), 6.71
(d, J =6.0 Hz, 1H), 6.60 (d, J =6.0 , 1H), 4.98 (Broad peak), 4.62
(m 2H), 3.25 (m 1H), 3.10 ( 1H), 8&1 , 2.52 (d, 111), 2.41 (s,
Kot ﬁ O~ A mxture of the

3H), 1.35 (s, 3H), 1.03 (s, 3AD

chl oronet hyl ketone fromstep A [ arrpleﬂl (#%00 ng, 0.38 nmol ),

S-net hyl i sot hi ouronium sulfate (¥26 ng, 0.45 nmmol) and sodium acetate (93
ng, 1.14 mol) in EtCH (20 n.) wete refluxed for 18 hours. The sol vent

was evaporated and the crude f by preparative HPLC as

gum 1H VR 8. e o oWegunl adpreBabbl ExGR PRUNBAL? 3 Bgmihals o oo
1H), 6.54 (@s descpibedyin Fxamplegl parbrh; MS1B/z(ABS1KMM+HE 06 (m 1H),
2.66 (s53H, 2.16 (m 2H), 1.09(s, 3H), 0.92 (s, 3H. 30 - 59 W
#1127107 PCT/ USOQ 27461 Exa npTh NH A m xture of Raney nickel (Ca. 2 nL

of the suspension), the title conpB¥amerteckd Example 8 (15 ng, 5 0.050
nmmol) in EtOH (5 nL) and water (5 mlL) s stirred

¢ .\\\4:3\
H

NH,

Ci

This compound was prepared from the title compound
Example 10 by using the procedure described in Example 4;
10 MS m/z 296 (M+H).

Example 12
| cl \\\\</:§
H

cl

The chloromethyl ketone from Example 10 part D (50
15 mg) was taken in 5 ml formamide and heated at 160°C for 4h
The solvent was evaporated and the residue was purified
by preparative HPLC as described in 'Example 1 part H to
give the title compound as a TFA salt, clear gummy solid;
MS m/z 281 (M+H)".

20
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at RT for 2:h, filtered through Celite and the solvent was evaporated. The
crude proW279 purified by preparative HPLC as descriBEiUSogR74%kanpl e 1
to give the title conpound (10 ng, 83% as white powder (lyophilate); 10
Ms mlz 255 (M+H) +. F.xanpi e 1 0(33@g£%lé;l§k HH C A 0 C o C 15
To a solution of tert-butyldiethyl phosphonoacetate (6.94g, 27.5 nmol) in
THE (50 m) at OC was added slowy sediu hexa t hyl di si | azi de ( NaHVDS)
(27.5 m, 27.5 nmol). The regﬂltlng ‘;ku{ 0 ma war med to 25C and 20
stirred for 30 minutes. After CopFirng m xture to 0C, a
solution of 3,5-dichlorobenzal de (4.3 g, B5S mol) in THE (25 m) was
slowy added. The reaction mxture was warned to 25C and stirred
overnight. The reaction m xture was poured onto - 60 WD 01/27107

PCT/ US00/ 27461 't urated NHACL/ Et OAc. The aqueous | ayer was extracted 3
times with Et OAc. The conbi ned organic erg washed with brine, dried over
Na2SO4, and concentrated in vac I AN cption of the crude residue by
silica gel 5 chromatography (9: 1'% F provided 5.199 (77% of
title conpound in the formof a wh

5 This compound was prepared from the corresponding
cinmamic acid as described for Example 10 step B and C.

o \
Cl \\\IL Nl o
\

10 To a stirred solution of the acid from step A (7.0

g, 0.031 mol) in tetrahydrofuran (50 mL) was added CDI
~{6.1 g, 0.037 mol). After the reaction mixture were

stirred at room temperature for 1 hr, N,O0-dimethyl

hydroxylamine (HC1 salt) (3.66 g, 0.037 mol),

15 triethylamine (13 mL, 0.093 mol) and N,N-dimethyl
aminopyridine (100 mg) were added to the reaction
mixture, then the reaction mixture was stirred for an
additional 18 hrs and the solvent was removed. The
residue was dissolved in ethyl acetate (150 mL) and

20 washed with 0.5 N sodium hydroxide (2 x 200 mL) and 1 N
hydrochloride acid (2 x 200 mL). The organic layer was
dried over anhydrous magnesium sulfate. After removal of
magnesium sulfate by filtration, the filtrate was
concentrated to give 6 g (80%) title compound as a clear

25 oil; H NMR § (CDC1,) 7.26 (s, 1H), 7.20 (m, 2H), 7.16 (s,

1H), 3.75 (s, 3H), 3.26 (s, 3H), 2.76 (d, J = 6 Hz, 1H),
2.40 (s, 1H€), 1.30 (s, 3H), 0.96 (s, 3H).
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B. O C 10 To a suspension of isopropyltriphenyl phosphoni.um i edide fo
(6.48g, WOmRMY7 in THE (45 nl) at -78C was added n- BuLiPQIZU®ORI46h
hexanes, 6.6 nm, 16.5 nmol). The resulting m xture was warned to 0C and
stirred 30 mnutes. To the reaction m xture was added a sol ution of 15 the
conpound fromstep A (4.11 g, 15 mmol) in THE (30 m ). The reaction
mxture was stirfed 2 hours at 0C, then slowy warmed to 25C and stirred
overnight. The reaction mxture was pQured onto 10% H2SO4/ Et OAc. The
aqueous | ayer was extracted 3 tines witnXEt @c. The 20 conbi ned organic

| ayer was washed wi th saturatgd NaHCO3 U jjie, And H20, dried over NaSO4,
and concentrated in vacuo. The\g# eS|dhe s used w thout further
purification, 1H NVR 8 (CDC13) ? (1H, s) 7.30-7.27 (2H, m, 2.72 (1H
d J =8.9 H), 2.28 (1H, d, J &. 9725 Hz), 1.71 (9H, s), 1.51 (3H, s),
1.08 (3H, s). 61 moo 127107 PCT/LISOO 27461 _C _O ON Cl The crude ester
fromStep R (ca.p s Y | 1' L fhugroacetic acid-CH2Cl2
(25nl) at 5 250 he resu Haog%¢f§£o§€m%§es éé%aé oo 2heR The
reacti of mi k& 4@ eI mal- @%&c@ﬁl} amdtwralamnofmn €100 eml o st Ue2 00s

partiti One%ﬁﬁéﬂeﬁﬂtéag’én'\ﬁ&' G M- et HYSE ﬁﬂg‘ﬂ&é‘%ﬂyfé m¥@s £ftracted 3X
with ether. The aqueous | ayer was adjusted to 4 and_was
extracted 15899 &}?hmkiCﬁ@heqh%h%dﬁ%?ﬁEﬁoﬁrﬂbﬁ Bre were \yarmed oo over

MSO4 and cesefRNtémbedatiirdasn® $€iaFéQr foR. 2ddgtidddh PVieksiwo steps) of a
whi t e SOllqéaéﬁggﬁg%SE&gggéé% ghﬁgride in water (50 mL) was added
10 and the reaction mixture was diluted with ethyl  acetate
(200 mL) . The organic layer was collected and washed with
brine and dried over anhydrous magnesium sulfate. After
removal of magnesium sulfate by filtration, the filtrate.
was concentrated and the crude product was purified by
15 =silica gel chromatography using 70% dichloromethane in
hexane as the eluent to give 5.21 g (98.3%) title

compound as a clear oil; 'H NMR & (CDCl;) 7.26 (s, 1H),
7.20 (m, 2H), 7.16 (s, 1H), 2.83 {(d, J = 5.9 Hz, 1H),

2.63 (m, 2H), 2.25 (4, J = 5.9 Hz, 1H), 1.31 (s, 3H),
20 1.14 (m, 3H), 0.95 (s, 3H).

D.

0

c JL(

Br

To a stirred solution of compound from step C (3.0g,
25 0.013 mol) in tetrahydrofuran (50 mL) at -70°C under
nitrogen was slowly added 1.0 M LiHMDS in tetrahydrofuran
(12.7 mL, 0.013 mol). Then the reaction mixture was
slowly warmed to 5°C. A solution of N-bromosuccinimide
(20 g, 0.013 mol) in dry tetrahydrofuran (10 mL) was
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(1H, s) .7.30-7.27.(2H, m, 2.77 (IN, d, J = 8.9 Hz), 2.20 (1H, d, J = 8.9
Hz), 1.48W®#H2TH? -1.05 (3H, s). 15 D. O O ~ ~ ,til~ CIPCUSOAI41conpound
was prepared fromthe part C conpound by the nethod described in Exanple 1

part A 20 - s@%wlgoaﬁé%@ém Egéééiﬁﬁgx? %t\.gr e NtO_ell %Ag Eghi S

conpound was prepar romt e part conpoun as descri anple 1
part B; M8 nPityggep\ppg: the reaghiorpr mixtury wasv\nsz:mareduforhes hyxsypound

was prepar edﬁéﬁ%héeréabtﬁoﬁm Burel) iBdi et 1t h@diapeedur e

chi or onret hyl EEBoRES t Rbh E’ﬁ@@a@% 3 qa%ef ECL fm@e? s
f or man de5 andrheatedlayei60&sfwaskdd with SOIN ml@ﬂl@l@r alcad anaot he
residue vas gy fhedeqPdvBECRARA S W“Patg%eaélﬁme%%rfé% | LR S ee 2t H
and the crude product was purified by silica gel
chromatography using 10% dichloromethane/hexane as the

eluent to give 2.0 g (50%) title compound as a light
10 green oil; 'H NMR § (cDCl,) 7.26 (s, 1H), 7.20 (m, 2H),

7.16 (s, 1H), 4.58 (m, 1H), 2.89 (d, J = 6.0 Hz, 1H),
2.15 (s, 1H), 1.83 (m, 3H), 1.26 (s, 3H), 1.00 (s, 3H).

C'\Q%Z’;\)‘\

To a stirred solution of the compound from step D
(1.8 g, 0.0057 mol) in DMF (14 mL) was added acetyl
guanidine (1.8 g, 0.017 mol). The reaction mixture was

E.

15

stirred for 3 days, the solvent was removed under high
20 vacuum and the crude product was purified by preparative

HPLC (as described for the title compound of Example 1)

to afford the title compound (1.10 g, 61%) as a light

brown oil; H NMR 8 (CDCl;) 7.20-7.27 (m, 4H), 2.70 (broad

peak), 2.32 (s, 3H), 2.28 (s, 3H), 2.01 (d, T = 7.2 Hz,
25 1H), 1.13 (s, 3H), 0.99 (s, 3H).

Y
W u’\\uu
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give the title conpouhd as a TFA salt, clear gumy solid;,'NB m,z 281 (MktH)
+ . 20 -WaBOL/2M0701/ 27107 PCT/ USOQ 27461 Fxa=l NH O Cl @®@ai/Us9/274610 C
"1’"CH / | 5 This conpound was prepared fromthe corresponding cinnamc

id d i beglo f PRO8 : 110T
gf:rrgz Sgﬁé£:°§ﬂ%f9%3§f cide?%gﬁfiﬁgﬁggéygégéltf%(é%ﬁﬁ%%%# °¥n[ .O 2

t et r ahydr of ¥¥EAP8 0L I adfed® dmpoll sin %ﬁmgf 65 Wh) )andfvakerhe
reaction m 5 unb) veae sdded eH,SU, (60aFbpsIDEr The LehOE idnhini xbuBediast hyl

hydr oxyl am S ) 0, mQ.037.nol), 15 triethylamne (13 :
0.093 rnol )Pg%‘t%ﬁ%’tr’re%é}‘@gam ‘Rﬁ%y??ﬁ?’?fé‘z R Hsn %‘%P%Hﬂ'éﬁétﬁn he
reacti o® ntheuerxude prodnet reastponified Uy preparative HPLCalasadditi onal
18 hrs and n e : S/ i ssolvedc] t hyl
acetate (1§%g§$§?g%§ 5%*35% eggﬁfghc%a§°%ﬁ26%€3§¥ r%x?§e£¥2gﬁfgﬁé m.) and
1 N hydrocEr®rtiklaceempound 2680 g, 2¥%e) crgaan coffywhivespodderd over
anhydr ous ' f at r val ,of . esium sul f gt e_by
fiItration?Fgggakgﬁ%fgié mgglﬁ@%%&éﬁ?&@?gd7f%Og?3296?@’(gggﬁ ?T?Fe conmpound
as a clear (4, J = 6.0 Hz, 1H), 2.18 (s, 3H), 1.89 (4, J = 5.9 Hz,

10 1H), 1.11 (s, 3H), 0.93 (s, 3H).

. A mixture of the compound of Example 13 step D (100
15 wmg, 0.32 mmol) and acetamidine free base (100 mg, 1.2

mmol) in methanol (2 mL) was stirred at room temperature
for 18 hrs. The solvent was then evaporated and the
crude product was purified by preparative HPLC (as
described for the title compound of Example 1) to afford

20 the title compound (23 mg, 25%) as a clear gum; ‘H NMR &
(CDC1;) 7.10-7.30 (m, 4H), 2.49 (s, 3H), 2.35 (4, J =
1.89 (d, J = 6.0 Hz, 1H), 2.22 (s, 3H), 1.97 (4, T = 5.9
Hz, 1H), 1.05 (s, 3H), 0.94 (s, 3H).

Example 16
/ s

A mixture of the compound of Example 13 step D (180

25

mg, 0.57 mmol) and thiourea (180 mg, 2.4 mmol) in
30 methanol (10 mL) was refluxed for 18 hrs. The solvent was
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25..0il; .1H NMR 8 (CDC13) 7.26 (s, 1R, 7.20 (m 2R), 7.16 (s, 1H), 3.75
(s, 3H), WORRMKOT 3H), 2.76 (d, J = 6 Hz, 1H), 2.40 (s, REF/USW/Jesys, 3H),
0.96 (s, 3H). - 64 WD 01/27107 PCT/US00/27461 C. O To a stirred solution

of the compaieh reamvERnd the( 8x08, ploBR2: Wi pirieisahygr of uran (100
nmagnes e er

m.) at -20C_under _ni.tro was added, et hyl um bromde in

(19 m). Th?ﬁ%ar%é"a,& %%R"cm%ﬁ %F@cﬁé dmg?ﬁeﬁh?otlﬁz%%n‘??‘%ﬂ%‘é?‘ét%?e and
stirred for Exggipliconalte? afiford Satutatitd eompound (hdDrmge a® wries (50 nl)
was added 10 and the react%on m'x%ure was diluted with ethyl acetate (200

I
m). The or & ay8r MEBsO cbFPCr ed - 2Rd7va8hé®: wtBh: Br3te(@naTdri ed over
anhydr ou iUm.syl f at e. te re |, Qf ngsj S t
filtrati gn@'xﬂf#l tlﬁigt'ej%'%v%aéfséoﬁg%ht gggdtghd‘gﬁ%egb% ude’ BJF%)SU?{?J}’V\%S
purified by & $Hi.c® -§9 (&rdMtography using 70% di chl or omet hane in
hexane as the eluent to give 5.21 g (98.3% title conpound as a clear oil;
"H NWR 8(CDC13) 7.26 (s, 1H), 7.20_.(m 2H), 7.16 (s, 1H, 2.83 (d, J =5.9
Hz,- 1H), 2.63 (m 2H), 2.25 (d, JEXampkei$7 14 1'31 (s, 3H), 20 1.14
(m 3H), 0.95 (s, 3H. D. O C Br _To stirred solution of conmpound from
step C (3.0g, 25 0.013 nol) i P/ dr an9(50 nL) at -70C under
nitrogen was slowy added 1.0 ¢ WK t et ralydrofuran  (12.7 nL, 0.013
nol). Then the reaction m xture ow ¥ med to 5C. A solution of
N- bronmosuccinimde (20 g, 0.01 ) in dry tetrahydrofuran (10 nL) was 65

10
A,
3 %
0 ‘\i N’
\

15 This compound was prepared from the corresponding
acid by a procedure described for the synthesis of the
step B compound of Example 13.

B.
o
o '\QL/
20

This compound was prepared from the Step A comound
by a procedure described for the synthesis of the step C
25 compound of Example 13.

C.

y .\»ﬁ\(

Br

30
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B WD 01/ 27107 PCTIUSO0/ 27461 slowy added to the reaction mxture at -70C
under th®WO @#/27@@@gen and the reaction m xture was stirred H@usbohars461 Then
the reaction m xture was poured into ethyl acetate (100 nL) and 1 N

hydr ochl ori de a ﬁﬂi)n r N
hydr ochl ori de agl:llfjhé( 11(%)&%]%% uﬁsle C§ver éh otuﬂs@?rsa e?%r#ﬁé&gd

sul f at e, - c R ShBERGKAU srrihedifan tsm&ws f‘P%d‘-hﬁ/ shep A gel
chr omat ogr aggnpaitid @£l Brahpgdd apnet hane/ hexane as-the eluent to give 2.0
g (50% title conmpound as a light 10 green oil; "R NVMR S (CDC13) 7.26 (s,
1R), 7.20 (m 2H), 7.16 (s, 1H, 4.58 (m 1H), 2.89 (d, J = 6.0 Hz, 1H),
2.15 (sp 1H), 183 (m 3H), 1.26 (s, 3H), 1.00 (s, 3H. E NO 15 To a
stirred solution of the corrpoundfromst pD (1.8 g, 0.0057 nol) in DWF
4 047 nol). The reaction
m xture was stirred for 3 days, I '55\ removed under high 20

I ratl ve HPLC (as
described for the title conmpound Exanpl e 1)" to afford the title
conmpound (1.10 g, 619% as a light™ brown oil; "H NWR & (CDC13) 7.20-7.27
(m 4H , 2.70 (broad peak) ,”Z2-3Z (5, 3, zmr(s 3H), 2.01 (d, J =7.2
Hz, 25 1H), 1.13p : H2 66
WO 017 2707 PeT e ST Re e el g re%e rﬁuu Rind Step t|°tqfe‘£\£’ ndiEd of
Exanpl 4913 RB@® RFCTedurenffscribed de syntrhesws 9L §he e added
H2SO4( 6 dr afspoulite dﬁas‘ata':@méﬁwpmwa@/z 326 (M+H)*

15
This compound was prepared from the part D compound
of Example 17 by a procedure described for the synthesis
of the title compound of Example 14; MS: m/z 284 (M+H)".
20
25 To a solution of the bromide from Example 17 part C

(43 mg, 0.13 mmol) in DMF (1 mL) was added 2-
aminopyridine (12.5 mg, 0.13 mmol). The mixture was

heated at 90°C for 1.5 h, after which the solvent was

removed and the residue purified by preparative HPLC (as
30 described for the title compound of Example 1) to afford
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ref.l uxed,for; 36 hrs. The sol vent was then evaporated and 5 the crude
product WO HPEI¥ ed by preparative HPLC (as described fRET/USO20460| e
conmpound of Exanple 1) to afford the title conmpound (10 ng, 23% as an

of f-white popREr+1fl¥oLbkE : DRI Ged LR 200427 , 2.31
(d, J = 6.0 Fp, 1,H£h gbi'hsizéﬁa ar'i)slﬁl.sg frd‘( 3 :%5_%;1238;%% 1‘|(3{)r§ o) (s
3H), 0.93 (s348Hyield) a1t /331 (M+H)0, oo\ A mixture of the conpound
of Exanple 13 step D (100 15 ng, 0.32 mml) and acetam di ne free base (100
ng, 1.2 mmol) in nmethanol (2 nl) stirr at roomtenperature for 18
hrs. The sol vent was then evaporate crude product was purified by
preparative HPLC (as described for_the\title conmpound of Exanple 1) to
afford 20 the title conmpound (23 ng, 5% 88 clear gum iH NWR S (CDC13)
7.10-7.30- (m 4H), 2.49 (s,© W, A 1.89 (d, J = 6.0 Hz, 1H),
2.22 (s, 3H), 1.97 (d, J = 5.9 . 1H), M. 0¥ (s, 3H), 0.94 (s, 3H). 25
EXanpl P6 S CI N~ NH A m xt of the conpound of Exanple 13 step D (180
ng, 0.57 mmol) and thiourea (180ingy, 2.4 mmol) in 30 nethanol (10 nlL) was
refluxed for 18 hrs. The solvent®was - 67 Wc)01/27107 PCT/ USOQ 27461
then renoved and the crude product—was—purtfed—by—preparative HPLC as
described for theatitle conpound of Exanple 1 to afford the title conpound
(192 ngy) as white powder; "H NVR S (CDC13) 7.10-7.30 (m 4H), 2.34 (d, J =

56.0 Hz, 1H), 2.22 (s, 3H), 1.96 (d, J 5.9 Hz, 1H), 1.14 (s, 3H , O.
99 (s, 3H) . Examrl P 17 ot ¥
NN
Cl
10 This compound was prepared by a procedure described

for the synthesis of the step B compound of Example 13.

B.

15
This compound was prepared by a procedure described
for the synthesis of the step C compound of Example 13.
20 C.

Ct \Wé;/,

Cl

This compound was prepared by a procedure described
25 for the synthesis of the step D compound of Example 13.
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TO C\ 1 N10 A O O/ -N 15 This conpound was prepared from.the,. o
correspoMD om71efci d by a procedure described for the synthe®Uspoafséihe step
B conmpound of Exanple 13. B. O 20 This conpound was prepared fromthe Step
A conound by a procedure described for the synthesis of the step C 25
conmpound of Exaqgle 13. C O 0 XAit--~ Sr 30 68 WO 01/27107

PCT/ US00/ 27461 hi s conpound was prepared fromthe Step B conpound by a
procedure described for the synthesis af the step D conpound of Exanple

13. 5D. O NHO AX/~)LI, NH Th %%mngundomas prepared fromthe Step C

compound 10 by a procedur eidesgr ifrad r/Lp nthesis of the step E
conpound of Exanple 13; M 6 (M-Hy=. a P18 x

Cl

This compound was prepared from the above step C
5 compound according to the procedure described for the
synthesis of the title compound of Example 13 part E; MS

m/z 352 (M+H)"*.
Kf\\\%
)

The title compound was prepared from the compound of
Example 20 as described for the synthesis of the compound
15 °~ of Example 14; MS: m/z 310 (M+H)"*.

NH 0
cl !I“

10

Cl

To a solution of the compound of Example 21 (8 mg,
20 0.026 mmol) in DMF (1 mL) was added phenyl isocyanate
(4.1 pL, 0.052 mmol) and N,N-diisopropylethylamine (DIEA)
(6.6 pL, 0.052 mmol). The reaction mixture was stirred

for 18 hrs. A solution of 8.0 M ammonia in MeOH (1 ml)
was added to the reaction mixture, the reaction mixture
25 was stirred for 2 hr. The solvent was removed and the
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NH, O/."% iN'" "NH | 2 Z~zZIl 15 This conmpound was prepared fromthe part
D corrpounWOQiﬂ?EWarrpl e 17 by a procedure described for thRCEUSMORESIs of
the title conmpound of Exanmple 14; Ms: mz 284(MtH)4. 20 Rxkamp 9 O '//1 N
L4, 25 TO Tspldihemile Wi Hamded & yﬁéﬁa&i@,#& RBLE fag?s MO, 0. 13

mol ) |nDIVF(1 1) was added 2- am nopyr mol ). The

m xture was SREHIRed T Ehy titls ﬁowﬂ o PFat“EéeséPVEﬁt afgerdr enpved

and the resithe fidld i®ohgdudd e@armt | Higkt aaswhtdepewibed for the title
conpound of Exanple 1) to.afford - 6 W) 01/27107 PCT/ US00/ 27461 the

title conpoubkyeEhilatialuyor BadMRi 8 46PQALJal 1279 g, 1BA% ?i €BdYs, MB: iz
319 (MrH+. A I I302-07 4?31 &, QHJHJZ log J(b@oag'\'p%ék)“ .28 228 %és 10 Thi's

conpound was_prepar ed ;iroce ure describ 6f the
step B conpotRi o(‘d'Ex‘herISe- BH)e 1cas (s, 3H), 1. 00 (s, 3H)

o

o]
1] \\\/(OH

F

10 A.

The title compound was prepared as described for the
synthesis of the compound of Example 10, steps A, B, and
C.
15

The title compound was prepared from the step A
compound as described for the synthesis of Example 13,
20 steps B, C, D._and E; MS: w/z 336 (M+H)".
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Cl 15 This conpound was prepared by a procedure described for .the,. .
synt hesi ¥W@P121187 step C conpound of Exanple 13. 20 C. O RZI?T/ifsnommrrpound
was prepared by a procedure described 25 for the synthesis of the step D
conpound of Exanple 13. - 70 VI)Oﬁ&géﬁgg;ZECT/USOOIZ7461 DD NHOCO .11
C%k H C This conpound was prepare romthe above step C 5 conpound
according to the procedure descri bed  t\ne synthesis of the title
conmpound of Exanple 13 part EM5 m /] H Ecanslple 21 NH C / N

NHZ 10 cl The title conpoun& = epar Rl t he compound of  Exanple
20 as described for the synt hesi R_off the conpounﬁ 15 of Exanple 14; M5
mz 310 (MtH)'. Egamm | 22 O € .~~11 "ZN N V' I NHH C To a solution
of the conpound of Exanple 21 (8 ny,

The title compound was prepared from the compound of
Example 23 as described for the synthesis of the compound
5 of Example 14; MS: m/z 294 (M+H)*.

To a solution of the aminoimidazole from Example 24
10 (8 mg, 0.027 mmol) in dichloromethane (1 mL) was added
isobutyryl chloride (28.7 mg, 0.27 mmol) followed by the
addition of N,N-diisopropylethylamine (0.047 mL). The
reaction mixture was stirred for 18 hrs. Then the

solvent was removed and the crude product was purified by
15 preparative HPLC as described for the title compound of

Example 1 to afford the title compound. ‘H NMR & (CDCl,)

13.80 (s, 1H), 7.35 (m, 2H), 7.11 (m, 1H), 3.90 (broad

peak), 2.81 (m, 1H), 2.27 (s, 3H), 1.97 (d, J = 5.8 Hz,

1H), 1.26 (s, 3H), 1.25 (s, 3H), 1.13 (s, 3H), 0.99 (s,
20 3H).

.&

- 73 -



20..0.026 .nmmol ) in.DVF (1 nL) was added phenyl isocyanate (4.1 L, 0.052
mol ) and W@ W8 sopr opyl et hyl anine (DIEA) (6.6 |LL, 0.0BCT/NfW27461The
reaction mxture was stirred for 18 hrs. A solution of 80Mammniain

MeOH (1 m) was wildad taddia y \Agﬁ%?ermve h&é‘ﬂ" H\glgﬂ?&g_agt |(99 xture 25 was

stirred for hr The sol vent 01/ 27107
PCT/ USOQY 274?61 MR Jras) Rddemh S Pmidineepyy idigsa hydyoesh F-PEedeas

described fatalthe(25d |y c AE3UMehall) ExaHe eehktionahigtdretpgstitl e

d (1.79. whi t
1270 (s, | 1io1Eea i % WA, PR g hdeeicRioh roxbieuaR) . 2 25
(NSH ;322 Ify\aﬁdq:g ,the :bfqrﬂl.ddz fzﬁnb stlaptl?o: Examplle, 20. (@0(ag, 3625 F. xa=le 23
| S
descri bed fortf?%) sy@%es&_{mls gﬁ;g]g%le oung%qEREg&Qtﬁgg ﬁégpﬁéggeg B, and
C. 15 B. C Hor 13 Ins NTyThe Eoltwent Mass mm@ddaw@stpeepaudd fromthe step

AangOEPOll\J/gd ﬁn%&g%%rw&e%dﬂrﬁé@ by PridpiratalveP iR QaddgesefibbgPs B C D
’ for the tltle compound of Example 1) to afford the

10 product (60.26 mg, 65%) as off-white powder. H NMR §
(cpei,) 9.70 (s, 1H), 9.15 (s, 1H), 7.05-7.35 {m, 7H),
2.48 (4, J = 5.9 Hz, 1H), 2.37 (s, 3H), 2.11 (d, T = 5.9
Hz, 1H), 1.10 (s, 3H), 1.01 (s, 3H).

15 Example 27

N = ""/LN

I‘(\N,uu =

N,

o]

tBuOY:)(ost

Q
20

To a stirred solution of: fumaric acid mono ethyl
ester (30 g, 208 mmol) and di-tert-butyl dicarbonate
(57.7 g, 260 mmol) in THF (300 mL) was added 4-

25 dimethylaminopyridine (5.1 g, 41.7 mmol) in small
portions at 0°C. The reaction mixture was stirred at
ambient temperature for 14 hours, diluted with ethyl
acetate and washed sequentially with 10% aqueous sulfuric
aic, 10% aqueous NaOH and brine. The organic layer was

30 dried over magnesium sulfate and concentrated to afford
the title compound as a brown oil (33 g, 79% yield).
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WO 01/ 27107 PCT/USOQ 27461 Exam= | P 74 NH d / -11/ N 7NH2. The title
conpoundwied/Q3ttdpar ed from t he conpound of Exanpl e 23 as Paadisod/adl f or t he
synt hesis of the conpound 5 of Exanple 14; MS: mz 294 (MtH)+. Exanel A O
Cl -t~/ ~NN B\ TX To a solution of the am noim dazole from Exanple 24
10 (8 ng, 0.027 nhol) in dichloronethane (1 nL) was added i sobutyryl
chloride (28.7 ng, 0.27 mml) followed the addition of

N, N- di i sopropyl et hyl am ne (0.047 nl). reaction mxture was stirred for
18 hrs. Then the solvent was re n Hmhﬁﬂcrude product was purified by
15 preparative HPLC as described for #ihe tilltl e conpound of Exanple 1 to
afford the title conpound. 1H NMR 6 ( 13? 13.80 (s, 1H), 7.35 (m 2H)
7.11 (m 1H), 3.90 (broad peak), 28T (m 1A, 2.27 (s, 3H), 1.97 (d, J =

5.8 Hz, 5§ 1H), 1. S 1 i o) . : (s, 20 3H).

2 oan a6 i B Aot EEkeq siehéeici ot HiddokSpy i iphenyr (0,

PCT/ US00/ 2 @sasphonium iodide (78.5 g, 181.5 mmol) in 300 mL THF was-
added n-BuLi (2.5 M in hexanes, 79.2 mL, 198 mmol) at

T

-78°C under nitrogen. The reaction mixture was briefly
allowed to come to -5°C. The resulting clear red

10 solution was cooled to -78°C followed by the addition of
a solution of the compound from part A (33 g, 165 mmol)
in 100 mL THF. The mixture was allowed to come to room
temperature and stirred for 14 hours. The reaction
mixture was worked up as usual with ethyl acetate and

15 saturated sodium bicarbonate to afford a crude gummy
residue. This material was dissolved in 300 mL THF,
added a solution of LiOH monohydrate (7.92 g, 198 mmol)
in 300 mL water and stirred at RT for 14 hours. The
mixture was diluted with water, washed with ether, the

20 agqueous layer acidified with 10% NaHSO, and extracted with
ethyl acetate. The ethyl acetate extract was dried over
magnesium sulfate and concentrated to afford the title
compound as a brown oil (19.9 g, 56% yield).

25 C.

The acid from step B was converted to the title

30 compound via the corresponding ethyl ketone and a-
bromoketone by the procedure described for Example 13,
steps B, C, D, and E.
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To .the freshly prepared sodi um nethoxide (77 ng, 1.43 nmmol) was added

3- am di neW34¥x14Te hydyochl oride salt (250 ng, 1.59 nmol BCT/UBW/A7464ct i on

m xture was stirred for 30 mns. Then to this reaction m xture was 5 added
the bromde fromstep C Exanple 20 (90 ng, 0.25 mol) in MeCH (1 nm.) and
the reaction mxture was tirred for 18 hrs. The solvent was renoved and
the crude produd®-was purified by preparative HPLC (as described for the

title conpound of Exanple 1) to afford £he 10 product (60.26 ngy, 65% as
off-white powder. 3'H NVR S (CDC13) 70 (s, 1H), 9.15 (s, 1H), 7.05-7.35
(m 7H), 2.48 (d, J = 5.9 Hz, 1lip. 2" %ﬁgé, 3H, 2.11 (d, J = 5.9 Hz,

1H), 1.10 (s, 3H), 1.01 (s, 3H). 15|fbca y“e 27 N N NNHHN4 NH2 A O
tBuO - 0 20 To a stirred solution o®f untN-c{ aci @ nono ethyl ester (30 g,
208 mmol ) and di-tert-butyl dicarbonate (9WN-%’g, 260 mml) in THE (300 i)
was added 4 25 di net hyl am nopyridine (5.1 g, 41.7 mmol) in snmall portions
at 0C. The reaction m xture was st++ed—at—anbient tenperature for 14

hours, did uted with ethyl acetate and washed sequentially with 10% aqueous
sulfuric aic, 109%BRURIROWBOFZEAM HhethE (BRO Bdamps Pagselywad iBO dried

over nagnesi g s, frdtthylshe QIR e dddedfif. ¢r a1, the Fiubreagegpeund as a
brown of (33, 0y 1996 M1 g nd QAUATIOLETL IR0 210 LBy ! BUO ON
hours. The mixture was concentrated to afford the title
10 compound {238 mg, 100% yield, TFA salt) as a white solid;

MS: m/z 252 (M+H)".

E.

15

To a stirred solution of the compound from step D
(20 mg, 0.08 mmol) and ethyl butanimidate hydrochloride

+ -
NH, CI

OEt

(14.5 mg, 0.096 mmol) in 0.5 mL DMF was

20 sequentially added PyBOB (62 mg, 0.12 mmol) and
triethylamine (0.033 mL, 0.24 mmol). The mixture was
stirred at RT for 14 h, added 0.2 mL hydrazine and
stirred at RT for 12 hours. The mixture was worked up as
usual with ethyl acetate and saturated sodium bicarbonate

25 to afford a crude gummy residue. This material was
dissolved in 1 mwl MeOH, added 0.5 ml water and 3 drops
conc. sulfuric acid and the mixture was heated at 120°C
for 48 hours. The reaction mixture was subjected to
preparative HPLC (C18 column/water-MeOH-TFA 90:10:0.1 to
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O OS5 To a stirred suspension of isopropyltriphenyl phosphoniumiodide
(78.5 g, wiBa/zm1etol ) in 300 nL THF was added n-BulLi (2. 5duiseohssanes,
79.2 nL, 198 mmol) at -78C under nitrogen. The reaction m xture was

briefly aldgpveg.d o %itéhﬁ 8% d%%lr@s%ﬂé i%ﬁsfo% %m(#]%dl?%%o%uti n was

cooled to -78C foll ovwed by the a on Sund from
part A (33 F™ 165 B! TFA isakly MS T 2 BES niMatE’e was al | owed to come to
room ‘tenperature and stirred for 14 hours. The reaction m xture was worked
up as usual with ethyl acetate and_ 15 saturated sodi um bi carbonate to
afford a crude gumy residue. Thi Pﬁ?ﬁp;“‘l—%awas di ssolved in 300 nL THF,
added a solution of LiOH nonohydrate (N.92 g, 198 mmol) in 300 nL water
and stirred at RT for 14 hours. The m!‘ture was diluted with water, washed
e ex

with ether, the 20 aqueous Iay% ‘ g Nijh 10% NaHSO4 and extract ed
with ethyl acetate. The et hyl &1 #Cacy was dried over magnesi um
sul fate and concentrated to affo e titH conpound as a brown oil (19.9
g, 56%%ield). 25 C 1 - N OO HW®W O HN Th¥H23ci d from step B was
converted to the title 30 conpeurt—vt+ea—the—eorr+espondi ng et hyl ketone and
a- bronoketone hy the, procedure descriped mpl e 13 teps B, C, D,
nd s 0 bt TR St A BI-%EZJ%JWS Sdded 0 2

- ;
o -\‘\kou

solution of (0.3g, prepared as described

10 in WO 9933460) in 5 mL DMF. The mixture was stirred at
RT for 1h followed by the addition of aminoguanidine
bicarbonate (0.53 g). Stirring was continued at RT for
14 hours and the mixture was diluted with ethyl acetate,
washed with water, dried over magnesium sulfate and

15 concentrated to give crude yellow gum. This material was
triturated from ether to give white hygroscopic solid
(105 mg) .

20 Cl H2N

Acetonitrile (0.313 mL, é6mmol) was added at -78°C to
a stirred solution of lithium bistrimethylsilylamide (6
25 mL, 1M in THF) in 35 mlL THF under argon. The mixture was
stirred at -78°C for 1h, followed by the addition of a
solution of the amide from part A Example 20 in 10 mL
THF. The mixture was allowed to come to RT over 1h,
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HNI., 5 The cqonpound fromstep C (200 ng) was dissolved in 1.5 nL nethyl ene
chloride, W@JIBAW?5 nlL trifluoroacetic acid and the resul RCHESWOBF46Li on was
kept at RT for 12 hours. The m xture was concentrated to afford the title

10 conpound eaa&tga wieﬂ‘ymbﬁbd wikRed@bith aatd, %B&fur&%i&rb edll Z 252
(M+H) +. E. /é H2 15 To,a stirred solution of the conpound

fromstep D Btﬁrﬁnfodﬁéeﬁnﬁ]"?raﬂﬁg’%?wmb?}%]aﬁﬂ?ﬁQ%FE IRRFSTAeHe NH2
Cl /~"ACEt (té. afffigrd01096gnuehiiei aydnsmethylVFk Mez-ﬂsmer&lla.l lay added

Zy)l?tﬂjr((afiaaggpo%t?ﬁrgggggl Lﬁgfor{:ﬁe%fyggo%f] ‘6;5'2 %ﬁ %{%‘g stTPrGed at
RT for 125hoBHSF, $B€uﬂnxnaﬂ-éywaseabeﬁed1up a@&yl%owd:pylﬁdx;ﬂe a(cSet ate and
saturated sogy maQBC ar g?@éhﬁyﬁéeﬁgré‘{&? d&k%u%{%si Er'ﬁﬁ Uz Sefestd

material was dissol ve wat er an dr op conc.
sul furic aci #98nBLlt BELATx(UFEANEECRES) ed TRE IDEREUYR WaEB Hokawed

reaction m xgeagdvas REbfFeet edhl Oadfe@Padéat iy aad¥d Gd nch excess
col umm/ wat er 01/ 2 07 PCT SOO 4671n
STy, TFA

90:10:.0.1 to
10: 90 0.1 gr J4PERReEBanFy 87 FRECEPTFRECD AR
salt); MB m{z &75 (NHpbitiEnaaﬁ,ﬁgfsZﬁététlaIthéﬂdbnverted to the
title compound as described below:
Potassium tert-butoxide (0.571 g, 5.1 mmol) was
added to a suspension of guanidine hydrochloride (0.485
g, 5.1 mmol) in 25 mL EtOH and the mixture was refluxed
15 for 1h. The solvent was removed by distillation and the
residue was heated at 150°C for 1h. The residue was
concentrated from additional 25 ml EtOH and heated for 3h
at 150° and partitioned between water and EtOAc. The
organic layer was dried over magnesium sulfate,
20 concentrated and the residue purified by preparative HPLC
{(C18 column/water-MeOH-TFA 90:10:0.1 to 10:90:0.1
.gradient to afford pale gum. Recrystallization from
chloroform afforded a white solid (0.1 g); MS: m/z 323

(M+H) *.
25
Example 30
HN— IN
Cl \\““\)\NHZ
Ct
A.
§
cl W SoMe
30 Ci
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5 NHZ 1,1 -Carbonyldiimdazole (0.314 g) was added to a .[0o O NX-OH (..
~P'" | sdOo1enoef \ (0.3g, prepared as described 10 in RCI/BOS®R4E6) in 5 nL
DMF. The mi xture was stirred at RT for |h followed by the addition of

am noguani di ne THiGATRAESEd Wad fhe agéq]rlﬁ]ac‘é\%%[n%(}méi%@%&at RT for 14

hours and t m xt ur e, was dlluted Y% h wat er ,
dried over tﬁ’é&né{% oF dhe E@%@cmﬁ ofyiBrampleld yel | ow gum
This material was trlturated fromether to give white hygroscopic solid
(105 ng). Examp 9 C ~~~-~1 NHz NN 20 CF H2N Acetonitrile (0.313 ni,
6mmol ) was added 'at -78C to a stirred solution of |ithium
bistrimethylsilylamde (6 25 nL, 1M N ) in 35 nL THE under argon. The
m xture was stirred at -78C for 1h, fol d By the addition of a solution
of the anide frompart A Exanpl €0y TH THF. The m xture was al |l owed
to conme to RT over |h, 77 V\DOl/Z PCT/USOO’27461 diulted with Et OAc,
washed with sat. sodi um bi carbonateY’sol ution, dried over magnesi um sul fat e
and congentrated to afford 1.3 g crggde cyanonet hyl ketone as pale oil. A
portion of this material (1 g) i Lv in 20 mL 5 THF, sequentially
treated with ethyl diisopropylamine (3 nlL) and a freshly generated sol ution
of di azonet hane Ton a ilutiicet lefr QUsleq elecds simolThefriadatonitasi1d | owed to

in 20 mL of tetrahydrofuran was add 2.2 mL (3.3 mmol) of

10 1.5 M butyllithium at -78°C. The solution was stirred for
30 min at -78°C and a solution of 0.3 g (1.1 mmol) of the
part A compound in 10 mL of tetrahydrofuran. The

resulting solution was stirred for 2 hr at -78°C and 20 mL
of saturated NH,Cl was added warmed to ambient temperature
15 and concentrated. The residue was then extrated with
ethyl acetate. The organic layers were dried and
concentrated to give a yellow oil which was not further
characterized and was used for the subsequent reaction.

20 C.
HN—N

U\
Cl S NH,

Cl

A solution of 0.31 g (1.1 mmol) of part B compound

25 and 66 mg (1.3 mmol) of hydrazine monohydrate in 30 mL of
ethanol was stirred of 6 h at 80°C and cooled ambient
temperature and concentrated (Z.Fomum, S.R.Landor,
P.D.Landor, G.W.P.Mpango, J.Chem.Soc.Perkin Trans.l, 1981
2997). The residue was purified using preparative HPLC

30 as described for the title compound of Example 1 to
afford 50 mg (16%) of the title compound, MS: m/z 296
(M+H)".
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st.and at RT.for 14h, added acetic acid to quench excess diazonethane and
concent r aW&P123103f f ord crude enol ether 10 (1 g). A port i RSF/BI002FA68

material was converted to the title conpound as descri bed bel ow. Potassium
tert-butoxide (0.571 g, 5.1 mol) was added to a suspension of guanidine
hydrochl oride (0.485 g, 5.1 mmol) in_25 Et OH and the m xture was
refluxed 15 for | h. The sol vent was rgéﬁﬂgheb§ldistillation and the

resi due was heated at 150C for | h. The iHNe-yvas  concentrated from
additional 25 m EtOH and heated for 3h pPat J15¢ and partitioned between

wat er and Et OAc. The organic | ay@r pas WRYOVegHmagnesi um sul fate, 20
concentrated and the residue purifig¢
col um/ wat er - MeOH TFA 90: 10: 0.1 to 10y90:0.1 .6radient to afford pale gum
Recrystal lization from chloroformafgorded a white solid (0.1 g); M mfiz
323 (MtH) 25 F~tama | _ e 3 [I HNN_C , NH2 C A O C , I "'"1-Ow
30 C1 - 38 WO 01/27107 PCTIUSQOQO 27461 This conpound was prepared in a
manner sinlar t@d kasolasibhbed BormghéosiepmioToepoiine Pirdesu®l e 7. B.

O O/ 3-Oy § OS2 rRhilbb 8L Saddath (ZsTulTBh)of'2 WG 1 ©
The mixture was cooled to 0°C and 45 mg (0.20 mmol) of 4-
methoxyphenyldiazonium tetrafluoroborate was added. The

10 mixture was stirred for 2 h and concentrated. The

prepgpative HPLC (Cl18

residue was diluted with brine and extracted with ethyl
acetate. The organic layer was dried and concentrated.
The residue was dissolved into 10 mL of methanol and 2
drops of concentrated HCl was added followed by 10 mg of

15 Pt0,. The resulting mixture was hydrogenated at ambient
pressure for 2 h and filtered. The filtrate was
concentrated. The residue was purified using preparative
HPLC as described for the title compound.of Example 1 to
give 10 mg (33%) of the title compound, MS: m/z 311

20 (M+H) *.
Example 32
HN-—P
Cl S NH,
Cl
25

To a solution of 85mg (1.8 mmol) of propionitrile in
10 mL of tetrahydrofuran was add 1.2 mL (1.8 mmol) of 1.5
M butyllithium at -78°C. The solution was stirred for 30
min at -78 °C and a solution of 0.173 g (0.62 mmol) of
30 Methyl 2-(3,5-dichlorxophenyl) -3,3-dimethyl-carboxylate in
5 mL of tetrahydrofuran. The resulting solution was
stirred for 2 hr at -78°C and 20 mL of saturated NH,Cl was
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in 20 mL of tetrahydrofuran was add 2.2 nL (3.3 mmol) of 10 1.5 M..
butyl | i t WQe¥27807- 78C. The solution was stirred for 30 m rPGHUSOIB@6ANd a
solution of 0.3 g (1.1 nmol) of the part A conmpound in 10 nL of

tetrahydr of gl wadkned o8¢ diierdO! tEiy-da5rs tddd Sebd { -78C and
20 nL of saturated NHACL was added waégrrked fQ aér%client ter#r%re%et%re 15 and -

concent r at She HREIAE MRS BRen R Raghed ailth t9F bk ATt at Thehe

Orga][li c La}tﬁi‘gﬁaﬂ\f& elayéﬁddwnda dﬁwr&réca;cﬁﬁhééhh@'aﬁbé& telgove il whi chzglasC
not further aracteri an s u or_.the subsequent. reaction. :
HN-N  C lyﬁﬂ]o"i 'Clz'ﬁl\e mnogf YR8 Ehen lg.llsﬁﬁgojfnpgﬁt“‘% conpound
25 and 66 mef (¢tlBamobl andf3Tyglr @i Te meebhyaf dtwdraes 3te Momdhydtdkeaol was
stirred of C C 1 Syt r r at ed

(Z. Fomum S‘:%%]L%é%%é)’, @%{%\% Gﬁl ¥ @angoﬁ#.%g?ndas%%%n

Trans. 1, 19Rcleddyy amhienteRerRTR r3RY LPREATHraFreParBi® ve HPLC 30 as
'??tsrri oo fﬁsdid\fl\/%tw%engG Mihé)in 7 &V%:%‘ib/ 21%_%@;"9565'_(?%%@:{2746101‘ the
itle conpound, ;

E a3 40E 1¢hes £t e “Repponge ot Eulimle L I HHF it 8 bt 10 ol )
of the 10yr agplhe i prdduat, ais matfmmaido waM+HJlded a sol ution of 2 M Na2CGC3.

The m xture was cooled to OC and 45 ng (0.20 mmol ) of 4-
met hoxyphenyl di azoni um tetrafl uoroborate was added. The

Example 33
N
o -
N
H

A.
H
(o
(o}

15

Ozone was bubbled into a stirring cold solution of

X

(3 g, 21 mmol, prepared as described in WO

9933460) in dichloromethane (50 mL). The reaction was
monitored by TLC (20:1 hexane/ethyl acetate). Upon

"20 completion of the reaction the mixture was purged with
nitrogen for a few minutes followed by the addition of
Hunig's base (N,N-ethyldiisopropylamine, 5.44 g, 42
mmol). Stirring was continued while the reaction warmed
to RT. The reaction was washed with 0.5 N HCl, water,

25 and then brine. The organic layer was dried over MgSO,;
filtered and concentrated in vacuo. The title compound
(oil, 2.10 g, 69 % yield) was isolated via silica gel
using 10% ethyl acetate in hexanes.
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10..m xtur.e was sti.rred for 2 h and concentrated. The residue was diluted
with brindQeR788% racted with ethyl acetate. The organi cPCEYB00/2%E dri ed
and concentrated. The residue was dissolved into 10 nL of nethanol and 2
drops of concentBated HCl1 was added followed by 10 ng of 15 Pt02. The.
resulting m xture was hydrogenat ed at anbieq; pressure for 2 h and
filtered. The filtrate was concepdrated. T resi due was purified using
preparative HPLC as described for onpound. of Exanple 1 to give
10 ng (33% of the title conpound, mz 311 20 (MtH) . F.xam P ~2 HN- --
Cl NH2 / C 25 To a solution of 8 (1.8 nmol ) of propionitrile in 10
m. of tetrahydrofuran was add 1. 2—+A—2+8—+ww) of 1.5 Mbutyllithium at
-78C. The solution was stirred for, 30 _mn at -73 C and a solution of 0.173
g (0. 62 1) of TQo%EPi‘;}FlQE(@1‘-5%%%1@%&% ?1@,9&.&@ HRKarBbxy| at e
in 5 nL of dichlakyaeehanan(4dhe) reas! ddded sol ution was stirred for 2 hr
at -78C and _2Q 0 at urated Cl s - .sO WO 01/27107 USOQd 27461
added war ne&rtlgggﬂﬁﬁgﬁ?s é%gp}é{r\lgg%na%\%-%%aémqeat Q‘%zz gPhel{f% due was then
extract ed wrmnmolét hyfThaceeatctiofiheas orgfhuxed afer séwes dmdédmand
concentr at eq .t RY i he y i dj ved in 20
m. 5 of et h%ﬁ&%egllﬁdaggwﬁgféifg@l %‘%o?’ g%‘?’ h%ﬁ%%%eien%% e{"ﬁ%m‘/%e added.
The sol &®i osoddd,sii-Bfed, f 3P%18ialdl vas puiifissblvid tesilaidd el t enperature

and_concent ichizeftacdhaphShethg 6% Sthyl! sttt 1RRMRA B HIL 2
escri pe

eluent.

15

The cyclopropanation of the ketone from step B was

done (3.76 g, 20 mmol) in tetrahydrofuran (20 mL) at 0°C

20 was done by adding an excess of a cold solution of
diazomethane in ether followed by Pd(OAc),. The reaction
was monitored by H NMR. After completion, the excess
diazomethane was decomposed by the addition of acetic
acid. The reaction was filtered through a Celite pad and

25 the solvent was removed in vacuo. The trans-title
compound (heavy oil, 3 g, 74% yield) was isolated via
silica gel chromatography using 20% ethyl acetate in
hexanes.

30 D.
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for the title conmpound of Exanple 1 to give 20 ng (18k) 10 of the product,
M5 Mz wo@uemer) Examr 1 PN O1H A H O O 15 Oz oRETHE/HdHb| ed i nt o
a stirring cold solution of .0\ (3 g, 21 mmol, prepared as described in WO
9933460) in di chlmhm@;%r@f(BbentyclﬁmEOpmte-@rimmnen@nl(ﬁéﬂemgby TLC

(20:1 hexageget fyby )acgﬁ&t@}mwpﬂaa&&ow 'm oé wemrasﬁ;tiﬁn the mixture

was purged Wih mtrogen few m nutes foll t he addltlon of
Huni g' s baSichioxPBerhRARe | S%%r'ﬁ’pill‘&ﬂ?n%tl’srﬂq wn %-'2 n Pgensetr Rfng was
conti nued wBi tRis thI@ﬁfénPnté\@tantylﬂuEEth{fi@llﬁBﬁi‘iﬁl]uwsmwhhﬁd wi th

0.5 N | ' d
MySO4; 2 fi ?ﬁ%@ﬂéﬁﬁd(goﬁ%e‘rﬁﬁra eégl ﬂm9ggu é&?ﬁka EOB%SULH%HFSYF
g, 69 %yiekdrtion wasl momiltoredsbyi EBCgeIAftueranmD%Eibpl. tbetate in

e oo S0 R AR el a1
tri phenyl paodphosaiyticanet 2wptgpanndeseguzagedmaligoa mmothe gFgaRiRct i on
was refluxed Eorwif Qf$edNdvkPemMgso, and concentrated to afford the
10 silyl enol ether _as a heavy oil. The silyl enol ether

was taken in dichloromethane (20 mL) and solid NBS (475

mg, 2.67 mmol) was added. The reaction was monitored by

TLC. The title compound (heavy oil, 370 mg, 49% yield)

was isolated via silica gel chromatography using 4% ethyl

15 acetate in hexanes.

N
d L >

N
H

The title compound was prepared from step D compound
20 as described for Example 12. The product was isolated as
TFA salt (heavy yellow oil, 9.9% yield), MS: m/z 323

(M+H) *.
Example 34
o
N
o | D—nAd
N
H
25
The title compound was prepared from Example 33,
step D compound as described in Example 13 step E. The
product was isolated as TFA salt, {(light yellow solid,
43% yield), MS: m/z 284 (M+H)".
30

- 83 -




sol.vent .was renoved in vacuo. The title conmpound (white 10 solid, 1.86 g,

99% vyi el dWORILTMTri fied via silica gel chromatography usPEEUSIE 2846y |
acetate in hexanes as the eluent. C. O O 15 The cycl opropanati on of the
ketone fromstep B was done (3.76 ) in tetrahydrofuran (20 nlL)
at 0C 20 was done by addi ng an excess a cold solution of diazonethane
in ether followed by Pd(QAc)2. The i as nonitored by 1H NMR  After
conpl etion, the excess diazonethg nﬁosed by the addition of
acetic acid. The reaction was fillygrag 't a Celite pad and 25 the
sol vent was renoved in vacuo. The t -;-title conmpound (heavy oil, 3 g,
74%yield) was isolated via silica 1t ogr aphy usi ng 20@6ethy|
acetate in hexangs. 30 D. O 0 Br 82 MD 01/27107 PCT/USQQ 27461 A
sol ution of the cyclopropanated ketone C (540 ng, 2.67 mmol) and
triethylamne (1.12 m, 8.01 nmol Qor onet hane (20 L) was stirred
under nitrogen at RT. To this s%
tert-butyldinethylsilyltrifluoronsg e 5 salfonate (0.92 nm., 4.01 mmol)
was added dropw se. The reaction pnitored by TLC. After conpletion,
the reaftion was diluted with d washed with a 1:1
solution of water and saturated NaHCO3. The organic |ayer was dried over
MySO4 and concentTatedstirrimomelutdonyofi khe sadehydacfram atepalky oil .
(Tz%s. Lyl engla@dNeras Wasod HeEN 2.9t 01AMRE BARSrbrlt Hhne afdoSat) d NBS

was added carbethoxymethylene-triphenylphosphorane (1.41

10 g, 4.05 mmol). The reaction was refluxed for 16 hrs. and
the solvent was removed in vacuo. The title compound

(white solid, 533 wmg, 91% yield) was isolated from a
silica gel column using 20% ethyl acetate in hexanes as

the eluent. ' -
15
B.
o]
o] O/\
The title compound was prepared from step A compound
as described for the step C compound, Example 33.
20
C.
o]
0
OH

A solution of the ester from step B in a 1:1 mixture
of dioxane (10 ml) and 10% KOH (10 mlL) was heated at 50°C
25 for 1 hr. The reaction was acidified with 1IN BCl to pH 2
and was extracted with ethyl acetate thrice. The
organics were combined, dried over MgSO,, filtered and
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ng, 2.67 mmol) was added. The reaction was nonitored by TLC The title
conpoundwh@e#7$07oi | , 370 ng, 49% vyield) was isolated vi 2C3V0S00/274g¢!
chromat ography using 4% ethyl 15 acetate in hexanes. E N OH bA H The
title conmposbihbdRsy a n . de kb r
Exanpl e 12. The prJﬂE%? ﬁggvééﬂ?gfﬁfﬁﬁél ,Egpga ?r%ﬁ§g§§gy%?f%m§%i%g 9. 9%
yi el d), MB:amexphous 2qdif (410 me33F% vBald) -N ONH N 25 The title
conmpound was prepared from Exanple 33, step D conpound as described in
Exanple 13 step E. The product was isolated as TFA salt, (light yellow

solid, 43%yield), M5 mz 284 (MtH+. 30 83 i. | Wc) 01/27107
PCT/ USOQ 27461 Exanp 1 ta- 3a A Q @©5
o] N'o\
|
5

A solution of the carboxylic acid from step C (800
mg, 3.91 mmol) and CDI (1.27 g, 7.82 mmol) in
tetrahydrofuran (20 mlL) was stirred for 30 min at RT.
Triethylamine (2.2 mL, 15.64 mmol) was added followed by

10 0O,N-dimethylhydroxylamine HCl (763 mg, 7.82 mmol) and
DMAP. The reaction was stirred at RT for 16 hrs. The
reaction was diluted with a 1:1 mixture of diethyl ether
and dichloromethane and washed with brine. The organic
layer was dried over MgSO4, concentrated and the crude

15 product was purified by silica gei chromatography using
50% ethyl acetate in hexanes; MS: ﬁ/z 248 (M+H)"*.

E.

20 The title ketone (0il, 95% yield) was prepared
according to methodology used for the preparation of step
C compound, Example 13, MS: m/z 217 (M+H)".

F.

25

The title alpha-bromo ketone (oil, 85% yield) was
prepared from the step E compound by using the procedure
of the step D compound, Example 13. '
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To.a stirring solution of the al dehyde fromstep A Exanmple 33 (400 ng, 2.7
mrol ) in WOHMREW3et hane (40 nL) was added PCT/US00/27461

car bet hoxynet hyl ene-tri phenyl phosphorane (1.41 10 g, 4.05 nmmol). The
reacti on was reflaixed for 16. hrs. and the solvent was renoved in vacuo.
The title conmpound (white solid, 533 ng, 91%yield) was isolated froma
silica gel colum using 20% et hyl acetate ihtMxanes as the eluent. 15 B.
O O The title conmpound was prepaged froz‘.t-pﬁA conmpound as described for
the step C conpound, Exanple 33. 20 0 TH solution of the ester from
step Bin a 1:1 mxture of dioxane 0 mL) and 10% KCOH (10 nL) was heated
at 50C 25 for 1 hr. The reactionmas™acidified wth INHCL to pH 2 and was
extracted with et Boefat - ga cogbin i ed
over MygSO' fil ter'i;!ydéand -éB%d%ﬁ/(%?% / s%%/dg??%%' gzﬁcgﬁ'terlg?ed in
vacuo af f or ¥3% R¥RPRESDSEAN Ehecither FBrompoymshygdngothg PEegeAYre93%

yield). B QedtPibedofsl ithe Gyritiediar R \HHeC cdmipduhBEOBES ERAME16800 Ny,
3.91 mmol) qgg 5&% (1 27‘£ET&1§5,HHD|) in tetrahydrofuran (20 nL) was
stirred for 30 Min: &/ RP ®hyl amine (2.2 nL, 15.64 mml).was added
fol |l oned by

Example 36
¢)
NN
d [ D—ni
N
H
10 The title compound was prepared from Example 35,

step P compound as described in Example 13 step E; TFA
salt, tan solid, 10% yield; MS: m/z 298 (M+H)".

Example 37
15 The title compound (TFA salt, yellow oil, 42% yield)

- was prepared in a manner similar to that described for
the synthesis of the title compound of Example 33; MS:-
m/z 185 (M+H)'.

20 Example 38

The title compound (TFA salt, yellow solid, 50 %
yvield) was prepared in a manner similar to that described
for the synthesis of the title compound of Example 34;
25 MS: m/z 242 (M+H)",
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10 0, N-di net hyl hydr oxyl am ne HC1 (763 ng, 7.82 mmol) and DVAP. .The.. .
reacti onWR8/2M9%7red at RT for 16 hrs. The reaction was ROTUS®L7460th a 1:1
m xture of diethyl ether and dichloronethane and washed with brine. The
organic layer was dried over N@SCAExﬁﬁﬁfgﬂiéated and the crude 15 product
was purified by silica gel chromatography using 50% ethyl acetate in
hexanes; Ms: mz 248 (MMH+. EE O 020 T Ntle ketone (oil, 95%vyield)
was prepared according to nethodol ogy e If%g the preparation of step C
conpound, Exanple 13, Ms: mz 217 . Oar 25 The title

al pha-brono ketone (oil, 85%yi el s pre ared fromthe step E conpound
by using the procedure of the ste nd,  Exanple 13. 85 MD 01/27107
PCTI US00/ 27461 eNe T co A gght om10|l
37% vyield) was g?épargggfggnpéﬁhh Q%FkFgégﬁﬁogggﬂgg %%E hgapr %g ¢

descri bed fWast preppredeyiia shet ﬁ@rgsﬁpsnﬁangf ekhydpketone: apd : m 2 241

(M-H)  +.5 F. 33pha -B8ookltGheNibing the procedure described for the
synthesis of the title compound of Example 35, MS: m/z
199 (M+H)".

Example 40
o]

e

10

The title compound (TFA salt, tan solid, 12 % yield)
was prepared from the corresponding alpha-bromoketone
using the procedure described in Example 13 step E; MS:
m/z 256 (M+H)"*. |

15
Example 43

cl d ’:§
O i
m\I::J/‘<Lj\U/

20 The title ester (oil, 82% yield) was prepared from
3-chlorocinnamic acid by the method described earlier for
the synthesis of step C compound of Example 33.
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H..10 The tiitle conpound was prepared from Exanple 35, step F conpound as
descri bedWHOIHpl e 13 step E; TFA salt, tan solid, 109B¢T/ESW27465: ni z
298 (M+tH)''. 1 xanpl A 37 15 The title conpound (TFA salt, yellow oil, 42%
yield) was prepaged in a manner simlar to that described for the
synthesis of the title conpound of Exanple 33; Ms:' mnfz 185 (M+H)'. 20
F.xamm | e 33 O G NINH HThe title ound (TFA salt, yellom/solld

50 % vyield) was prepared in a rfdrpe At hat described for the
synthesis of the title conpound of nple BJB 25 M5 : mz 242 (MtH)' . 86
WO 01/ 27107 PCT/ US00/ 27461 F_xam H The title conmpound (TFA salt,

yellow oil, 60% yiel repared vy.a the rre nd|n et hyl ket one and
5 al pha- br onoket oF@ %s??&??*#%‘ﬁ%%é%fﬂui%qﬁgiﬁihMgi°ﬁgﬁ ?&ﬁthéé?§ of the
}_ll tll)e conpoungl, of . £xaffidE) 3n ddzhTdrometHareMido mL)Esgm L7g°c 4 N - NH

n

5 added a 2.0M solution of trimethylaluminum in toluene
{6.42 mL). After stirring for 30 min. the mixture was
warmed up to 0°C. A solution of the step A compound (1 g,
4.75 mmol) in dichloromethane (10 mL) was added to the
reaction mixture. After 10 min at 0°C, the reaction was

10 refluxed for 16 hrs. The reaction was worked up by
adding 1M NaOH (40 mL} and the aluminum salts were
filtered off. The aqueous layer was separated and
extracted twice with dichloromethane. The combined
organic layer was dried over MgSO,, filtered and the

15 solvent was removed in vacuo. The title compound (oil,
820 mg, 72% yield) was purified by silica gel
chromatography using 50% ethyl acetate in hexanes.

C‘

N
Cl ’ N\>
H

20

The title compound (TFA salt, yellow oil, 15% yield)
was prepared via the corresponding ethyl ketone and
alpha-bromoketone using the procedure described for
Example 13 step C and D and Example 12, MS: m/z 233 (M+H)"*.

j@%{\bﬂm
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The title conmpound (TFA salt, tan solid, 12 %yield) was prepared fromthe
corr espoN¥® AY27APDpha- br onoket one using the procedure descRCTIESDO2MeEXanpl e
13 step E; Ms: mz 256 (MtH)'. 15 Exantpl P41 NI~ CL\ Nmi H / A O
Cl1 \ O 20 The tgtle ester (oil, 82%yield) was prepared from
3-chlorocinnam c acid by the nethod described earlier for the synthesis of
st ep- C conpound of Exanple 33. 87 WO 011% {gz PCT/ US00/ 27461 B. O C To
a solution of 0, Ndinethyl hydroxy anlne q 95 ng, 7.13 mmol) in

di chl oronet hane (30 nL) at -78C agiied 9HOoM sol ution of
trimethylal um numin toluene (6.42 . After stlrrlng for 30 mn. the

m xture was warnmed up to OC. A s& ut¥on of the step A conpound (1 g, 4.75
mol ) in dichloromethane (10 nl) -was—added-to-the reaction mxture. After
10 mn at 0C, the reaction was_ 10 refluxed for 16 hrs. The reaction was
worked up by addi TRl MFRERPHNG (WAS ) DESRE¥SR EFQMi Hien C@rrespenrding| | t er ed
of f. The aquraikaldutffdevass sl it ERenpld ah tWd® AV 1B and C

di chl oronet hane. The conbined organic layer was dried over NgSCﬂ flltered
and the 15 solvent was renoved in vacuo. The title conpound (oi

B.
(o]
Br. ‘\\1 NO~
|
F
10 This compound was prepared from the step A compound

as described for Example 13 step B; MS m/z 330 (M+H)".

C.
0
A 00
|

JC

A suspension consisting of compound from step B
(200 mg), tetramethyl tin (252 mg),
tetrakis (triphenylphosphine)palladium (5 mg) and lithium
20 chloride (50 mg) in DMF (3 ml) was heated to 90°C for 18
hr. The solution was filtered, concentrated, and
purified by preparative HPLC (as described for Example 1
part H) to give 147 mg as clear oil; MS m/z 266 (M+H).

15

25 D.
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820 nmg, .72%.yield) was purified by silica gel chromatography using 50%
et hyl acewW&x®/2707hexanes. C. N H 20 The title conpound ROFBS®War461 yel | ow
oil, 15%yield) was prepared via the correspondi ng et hyl ketone and

al pha- br onoket one g r 13 st C and
D and Exanple 12, F/Eignfaﬁéagéﬁ/ﬁi?y &%é% xarrp "lgq:ﬁe E%emf

01/ 27107 PCH&Stescrilend for @xample- 13HSTethi® conpound was prepar ed from
t he correspondi ng benzal dehyde as described for Exanple 10 step A, B and
C. B. O Br NO- F 10 This conpound was prepared fromthe step A conpound
as described for ERanple 13 step B; MS mz 330 (MsH) C. 10 F ~ X 15 A
suspensi on consi sting of conpound from S &

‘\\JH/

Br

This compound was prepared from the step D compound
as described for Example 13 step D.

10
F.
I:%‘:[ /}‘NH
This compound was prepared from the step E compound
as described for Example 13 step E. MS m/z 316 (M+H).
15
Example 41b
Inn
F
20 This compound was prepared from the title compound
of Example 4l1la as described for Example 14; MS m/z 274
{(M+H) *.
‘%:[)‘NH
25
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(200 ng), tetranmethyl tin (252 ng), tetrakis(triphenyl phosphine)palladium
(5 nmg) aMD0i2Me7um 20 chloride (50 ng) in DVF (3 nl) was BCEERUE/2748190C f or
18 hr. The solution was filtered, concentrated, and purified by '
preparative HPLC gas described for Exanple 1 part H to give 147 ng as
clear oil.; Mo mz 266 (MtH). 25 D. O I~ F 89 WD 01/27107
PCT/ F1S00/ 27461 Thi s conpound s : romthe step C conpound as
descri bed for Exanple 13 step . | s conpound was prepared
fromthe step D conpound as d&s Ex le 13 step D. 10 F. O NH
N}--NH This conpound was prepared |} OJ] the step E conpound as descri bed
for Exanple 13 step EE M5 nfz 316rTM¥). 15 EcaMpledh F : 20 This conpound
was prepared fromthe title conpound—of Exanple. 4la as described for
Exanple 14; M5 mz 274 (MtH)+. R3ca=l 4lc! o
5 A suspension consisting of compound from Example
41a step B (200 mg), phenyl boronic acid (148 mg),
tetrakis (triphenylphosphine)palladium (5 mg) and 2.0M
Na,CO; (0.76 ml) in DMF (3 ml) was heated to 90°C for 18
hr. The solution was filtered, concentrated, and
10 purified by preparative HPLC (as described for example 1

part H) to give 152 mg as clear oil; MS m/z 328 (M+H)".

Ot

B.

15
This compound was prepared from-step A as described
for Example 13 step C.
20 C.

This compound was prepared from step B as described
25 for Example 13 step D.
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NH./>NH 25 F/ 90 WD 01/27107 PCT/USOJ 27461 A. O 5 A suspension
consi st i nWOAYEFHpound from Exanpl e 4la step B (200 ng), PEHESHP27483r oni ¢
acid (148 nyg), tetrakis(triphenyl phosphine)palladium (5 ng) and 2. OM
Na2CO3 (0.76 m) im.DM (3 m) was heated to 90 C for 18 hr. The sol ution
was filtered, concentrated, and 10 purlfled by preparatlve HPLC (as

described for exanple 1 part H) to give 1 clear oil; M5 mz 328
(MtH) B. Ol~ - F 15 This co r f step A as descri bed
for Exanple 13 step C 20 C Nonpound was prepared from
step B as described 25 for tep - 91 WO 01/27107

PCT/ US00/ 27461 D. O NH N-NH F

F

5 This compound was prepared from step C as described
for Example 13 step E; MS m/z 378 (M+H)". )

‘,X?EM

10
This compound was prepared from Example 4lc as
described for Example 14; MS m/z 336 (M+H)".
15 The following Examples were prepared according to

the procedures described above for Examples 1 through
Example 41d.

Example Structure Characterization
# MS: (M+H)®
o
S Q
42 _o -““[u)_ nooe 300
- .
.\\\\[u/>-N"2
43 - 258
N [«
44 ~° SN 318
F H H
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5 This conpound was prepared fromstep C as descri bed for Exanple .13 step
E, M5 mwen&7{dwH) +. RXa=1 P 41d NH //\-NH2 N F 10 THCT/éSepRpénhd was
prepared from Exanpl e 41c as described for Exanpl e 14; M5 mlz 336 (M+H) +.
15 The fol | ojpmg—Examptes—were prefgared—accordrg—to—the—procedtr9qs
descri bed abpve for Exanples 1 thr n Exanpl e }{41d. Exanpl e Structjure
Characterizaji oms# Ms: (M#§ =t, 300 NN />H2 43 N 458 NDb
44 i1 N~N~ 318 0 KH 92 WO 107 Psco/ 47461 45 3 % HIN 276 F 8
pf 1kN>-NH2 #16 287 Chiral r$ 4 7 0 ' NH2 287

E />““Hz
46 287
Chiral
[
. OM‘“\\E N/>§ NHy
47 287
§
cl -\“\[u'l>~m2
48 313

Ci

5 -
“\\\[")—Nuz
49 O~ j\ _ 275

S
[

50 o\&“‘\ N/>— 293

-~

. F

51 °%fg"v/ "\>_ 301

: NH;

X

52 Ty 343
ﬁs\>_ —<“ﬂz

e
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N.NHZ Cl . 48 313 .Cl
N--- NH2 380018210343

PCT/ USQQ 27461 ~rNH 54 301 CHg Chiral Ic 550 ,%N 269 Chiral

s tJH2 49 N 275 s 293 S50 [_-NH2 Ic F 51 CI ~r
NH2 NH ~HH2 53 "o N 258 1 17 93 PCTYUS00AM6D1/ 27107

56 O N 307 [r—NE57f—261t—T Wi
e
54 o = n/>~ ety 301
Chiral
L,
55 o&g&l ,{> _ 269
Chiral
Tuu
56 c:l\(jx"‘\\l N/>‘s\ 307
X I3
/
57 o \\( N 261
\[NH
58 O/E%_&l n/> ) 283
\I/NH
59 - .‘\\\l N/>~‘ 309
Ct
rnu
¥
60 (‘%\\l ,{>‘ NHz 276
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NH 58 283 59 ¢l H309 X .~~" ¢t W O 60 276 f \ 94 WO 01/27107

PCT/ USOOWD/018T7107NN 61 "-NH2 290 C! N NH 62 "X 1rl _NH2 zmesommﬁl a.. ~~(
N 63 f rXLIIII~NH2 304 NN 64 N}--NH2 310 cl I NH CHa * //NHh 65 o a~
N 272 NH 6p— Nz €296~ C0—CHs 67—TN3 N
61 "\ 290
| S
o R R N
YNH
62 /& m\\l N/>\NH2 276
c
. NH
63 304
[~
cl SN
TNH
64 o 2/5\\{ e 310
Cl

NH
65 :I:"’ I‘: )M 272

66 X«\‘E />*"H’ 296
[«)
NH CH,
K JC% ) ,”‘—"ZL ’
Hac\o
68 \\I Py 272
'ch\o
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HaC, 0 " -NH2 68 ...~ p 272 HJC,O95 ij; WD 01127107 PCTIUSOCO 27461 1*4
/' _NHZ B9 @R2787306 CHa 70 NN 380 O 72 NH 338 />-- NNECT/GROORT461\ per/
NH 72 CI ~NH 395 ON--C'3 14 N tNH 73 CHs 350 F/_N/-"CH3 74 N ~-NH 3

82 117zZz4 X f [T mMmMN_ 75 a 5/2W~NH
NH.
69 ‘\\\[ />- 2 3086

¢l N

70 NH 380

ot "“\( "/>—>H_

o

71 NH 338
cl. : X.‘\\\l N/>-—NH2
NH
72 c "\\{ ")—Ng—-un 395
o >~CH;
HoC
H
N
73 o I,?‘ "2" FHs 350
o
F
. Tuu )
74 a “L u/>_"" i 381

I3

Lo~O

75 ﬂ\(;% v 372
[~
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76 a " Q"

i a 79 3WO 0127307 80 pa 392
of 83 1 o~

N

78

372

396 CMB the a NH /NH 77 al N Q>N+ 353 a NH "
of 81 a s 377 a a .~ 82 (N IR¢T/GSH8/27461J qd
347 .othe NH ..~/ NH84 al ~( /- +395 o0 a 97
d J‘M
76 396
[~ ]
T,H..
77 353
o
. o \ N
78 @ 7 372
[~ ]
NH
31:»—@
79 @ " 371
[~)
L
80 “\E;r)i e | 392
5
[~] "ﬁl 7 8 I
81 377
[ -]
\EXF\
V.
82 [~} SN N—N 376
Ly
[~ ]
jo
V.
83 “\[;r)gA Ve 347
o
NH
o o
84 ¢ 3L_ 395
[~}

- 97 -



WD.01/ 27107 .PCT/ USOQ 27461 F F F 85378 q
I NH SH2NWO N1 )c \~N 320 89 346 a 345 90 G XNn 7 PQI/US0/28461~-' NHs

290
N Cl

r~~ 1z ON 92 319

- 98 . WD 01/27107 PCTI US00/ 27461 Cl

NN 86 |

N 306 87 272 ON

NH G /f--NH 4 N330 F NI JF ,/-NFZ 95 .~ N 288
85 " 378
o I
o
ruu
"\\l "/>~an
86 o 306
/0
87 272
o oy
88 (A= 320
)
89 “ jﬁj& 346
N \N
[~ §
90 ° K 345
NN
[~}
O/ ﬁ
91 NH; 290
j&
¥
92 /El?:j> 319
N
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NH a"\ NH 96 344 /NH= 96a N 302 F 96b N 381 F NH 96c N~""2 339 275
9704 WA WoB22Re7 fl, 1. WO 01/27107 PCT/US00/ 27461 N 98dd/dbtoldsi 3 03
NM 99 }JCN N N~ { 289 N "'NH 2 w 100 331 ) AN NI N NHy 101 3 85 N NN=

ai N= $, $N o2t NN-3 84

93 346
X

94 330

95 g\ 288
X

36 344
NH.

96a />_ 2 302

96b 381

96¢C 339

97 275
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maQ H3 N-NH.104 r. / NHz 296 CI NsC N-44" 105 C 1 -, HZ 311 NH C 100
WO 01/ 271W0 ®HEFH3SO0 27461 C N-NH 106 C NH2 310 CI NHPCTUSIW2Oilral 5
Thi s conpound was prepared in enantiomerically pure formby subjecting the
correspondi ngfracent c {m Xture from mpte—tA—tp—chromatography a
chiral colum] (CH RACHLL OO/ hexane-i g@priopanol -tfiethylam ne 10
90:10:0.1); I\JS: g 2746 (M-H) . I 09 NH [>-NH2 &h3zN - Chirjal 15
Thi s conpound{ was pregared in a\ﬁﬁ"bnﬁ¥|%lly pure form by subjedting the
correspondi ng|{ racem c |m xture/ from Exanp 14 tp chromat ography o a
chiral col um——GHHRAG ' | ) :10: 0. 1)
;. M. nlz 276] (M+H) " . |The fol |l owi ngKExanpl es 109{to 118 conpounds viere
99 =g N 289
ok el
} <3
100 Huf"k"" J 331
Nﬂz
N:%l//
101 b 385
NH
D™
N:%fl//
102 i el 385
\Q NH,
c
N#l/ o
103 IR 381
g) WH,
MsQ
Hs
N—NH
104 C'(g(/)_ NH, 296
cl
HyC. %7_NH
105 cl .««‘k%‘“”z 311
NH,
a
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prepared by resolving the corresponding racem c m xtures 25 as .descri bed..
for ExamW@8127¢7 and 108 except that hexane- isopropanol -eCT/Esdey7es1i ne
95:5:0.1 was used as the el uent. 101 WO 01127107 PCT/ US00/ 27461 Exanple #

Structure Chfractert zptTom WS —Mzgivt- ANH-1H09—C—N—=ewa 352 i ral

O ~NH 110 G 352 0}/ Chiral O, N-AMH 111 G| ~.CH 348 0 Chiral gx C
X)YNH 112 C |~~\106 N-N CHZ1.34 /|_‘\\ H,0~ O, L 733pH 113 N | CH3 348
/ Chiral O fH 114 \}" N ‘

/>—an

Chiral

This compound was prepared in enantiomerically pure
fom by subjecting the corresponding racemic mixture from
Example 14 to chromatography on a chiral column
(CHIRACELL OD/hexane-isopropanol-triethylamine

10 90:10:0.1); MS: m/z 276 (M+H)*.

Example 108

NH
/>—NH2
Ci \©\\\\\' N
Chiral

This compound was prepared in enantiomerically pure

15

form by subjecting the corresponding racemic mixture from
Example 14 to chromatography on a chiral column
(CHIRACELL OD/hexane-isopropanol-triethylamine

20 90:10:0.1); MS: m/z 276 (M+H)*.

The following Examples 109 to 118 compounds were
prepared by resolving the corresponding racemic mixtures
25 as described for Examples 107 and 108 except that hexane-
isopropanol-triethylamine 95:5:0.1 was used as the
eluent.

.- 101 -



| .0 Chiral .d u-NH 115 d X N)- 3336 0 Chiral 102 WO 01/27107

PCT/ USOO/w9462710X) : NH /NH 116 CI V N ~-c-1, 336 Chiral HBCT/USOpRF4617 c~ N
350 f chiral CH3 X~CNH NH 118 a N 350 chiral F F.xatn=1 NH //\ - NH2
Cl XNI1 \ F Chiral 5 The title conpound was prepared fromthe conpound of

Exanpl e 115 _as described for the synthesis of the conpound of Exanple 14;
V5. iz 294{ Exapple fant ~| P 1Stfucture Characterization
: MS:
m/z (M+H)*
/) —NH
109 \“ >~ 352
Chiral
XI'&
JNH
110 al - N )_.cﬂ’ 352
\© Chiral °
Ci

111 I%W

)_% 348

112 o \\“‘.XIN )/._% 348
o
\Q Chiral
NH
0 \\l /}"NH

113 L S 348

NH
o XI D
114 - N 348
s

Cl

115 e S o, 336

Chiral
F
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10 NH

\---NH2

\' xW -~

from t haygoypaond of
conpound of Exanple 14; Ms: mz 294 (MH) +.

c

[IN F Chiral

The title conpound was prepared

15 Exanpl e 116 as described for thRCEHYMORE4Gs of the
103 . WO 01/ 27107 PCT/ US00/ 27461

The fol | owp-rg—bBearptes—12+—+6—126 “Gnﬂ“unds%r-e]——p-lhe-pa-r-ed—a-eeﬁr-dﬁg to the
procedure flescribed fpr the ynXIEif t he conpounds of Exanple |113 and
120. Exanpl eg rucfure ¢ t| mz (MrHy3g /~NH2 121 C '}
310 Nzt i rral Q NH N 122 Chlral Cr 123 " 306 GIChlIWX
~N~NH2 124 306 chira NNg ~ -NH= 125 Cl N 306 / Chiral ~NN=
o
117 “‘ >-_ 350
Chiral °
/>‘NH
118 o W ) 350
chirt  ©  O
F
NH,
5
The title compound was prepared from the compound of
' Example 115 as described for the synthesis of the
compound of Example 14; MS: m/z 2594 (M+H)".
10 Example 120 .
‘ NH
/>—-NH2
N
Cl \\\\" ’ .
F: : Chiral
The title compound was prepared from the compound of
15 Example 116 as described for the synthesis of the

compound of Example 14; MS: m/z 294 (M+H)'.
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Xr..126 cl. -.\. 306 5 104 WD 01/27107 PCT/US00/ 27461 Examml P 127 ,N N N
1-N NON HWON1277] N 5 H This conpound was prepared as RfeHEYNEZES1 by
Jegham Samir et al (EP0507650). 10 B. 1,NJ 1}-N NN H 15 A m xture of

1- phenyl - 2- chl or dthet rfaridlowir@) Examples0121meol 126CooRpoGHdErwar@art A (82.5
ng, 0.5 mmol : far ] ' in 1. N-nethylpyrrolidi none was
heat ed at 121%3:(?84%?(2&%%%%%%2‘? %%%Sé%eaﬁasf‘ﬁé g?eg?’ﬂu%h%ubj ected to
prepar at i ve symthesdiss ablthen/cpampounds BEOBxARPE160119: 8nd 12010: 90: 0. 1
gradient) to afford the title conmpound as a pale gum (62 ng); Ms: nmz 310

(MH) . Fxanpl Pz S N02 6 _lc- NJI NH 25 The mixture of the imdazole
conpound f r|difamRpI®| 127 st eBtyu¢tun® g, 25. 1p Chawhrterization

2-chl oro- 3-jni tropyri dine 105 MS:
m/z (M+H)*
3
/N
121 cl SN 310
Chiral
[+]
NH
Py
122 =l\©\\\« N 310
Chiral
[~ ]
)
Lm
123 @ 306
Chiral

124 “Q\\w 306
A Chiral
NH
\l />_'NH3
125 al SN 306
o Chiral
]
NH
P
126 o - N 306
Chirat
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WO 01/ 27107 PCTIUS00/ 27461 (4.39 g, 27.71 mmol) and Hunig's base (.21.7 g;
90. 7 nmoWO 012TIMVF (45 nl) were heated at 85C for over ni FET/USOY2TH61
conpletion, the reaction m xture was partitioned between dichl oronet hane
and saturated sodi um bi carbonat e Sgggpisofz7The aqueous |ayer was washed
wi th dichloronmethane twice. The organic | ayers were conbined, dried over
magnesi um sul fate and concentrate e resulting brown residue was
purified by silica gel chromatog (10% net hanol in ethyl acetate with
0.14 10 of TEA) to give 5.7 g (y|e d: the title compound as a
yellow solid; Ms: miz 288 (MrH)' Nl?%ﬁ Exanpl es 129 to 133
conpounds were prepared by trmaﬂna ‘| Bed above. 15 Exanpl e- #-
xanpl e # Structure Characterizati dh : Nhﬂ)+ 129 f \ / N10- 1 NH 299 NJ
130 ONNINH 312 NJ D N H2131 r \ j 420 = 400 132 N~ N~Im H N

133 ( NJ 293 NA&Aal1l06
/ N
HN |
%
H

5
This compound was prepared as described by Jegham,
Samir et al (EP0507650).
10
B.
-N
N /N
W y
15 A mixture of 1l-phenyl-2-chlorotetrazole (90.5 mg,

0.5 mmol), compound from part A (82.5 mg, 0.5 mmol) and
0.1 mL triethylamine in 1 mL N-methylpyrrolidinone was
heated at 120°C for 24h, concentrated in vacuo and the
residue subjected to preparative HPLC (C1l8 column/water-
20 MeOH-TFA 90:10:0.1 to 10:90:0.1 gradient) to afford the
title compound as a pale gum (62 mg); MS: m/z 310 (M+H)".

/l

25 The mixture of the imidazole compound from Example
127 step A (6.00 g, 25.19 mmol), 2-chloro-3-nitropyridine
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WD.01/ 27107 .PCT/ US00/ 27461 Exam= | a 1-44 NH2 H To a stirred sol ution of
t he compoW@MBxanpl e 133 (100 ny, 0.342 nmol) in Et OFGCHESPRT4L: 1 ni)
was added 5 ferrous sulfate. The reaction m xture was refluxed for 1 hr'.

Then aqueous (2nDgMAVAL AP (dhd Hildidad rliled1130M Y 9319 ieaheact i on

m xture was fefluxe additional 2 hoursg. The reaction m xture was

or
extract ed m}?hméfhg?-"t'a!&@[ Here heated Al 80 far evarnight or gBRPR 10
| ayers dri edcompletibgmesthen seddtticn niftaird has Partidlibned baeweehvent was

evaporated tq, Qr e _title ¢ oynd, as brown solid;, M5: mz 263
(MeH) +. F §éﬁé£?rgmé$h?—nﬁ\?’§ 7\7‘0'} rﬁt\{'ﬁﬁl J‘.sb"da}L ™ %%fal%ﬂnﬁt?o the sol ution
of the cdhpoasaliubioExarPhe d@Bedudllayr Mas Gadbddmadith i n THF/ MeOH (3 ni: 3
m.) was addegds Lt h hﬂ% ng_ﬁ d t eact. on and
t he reactiong%sgégf%&mg@éé(?%# for m .n\ﬁé%&t%%% w%g c%% Hrure was
filtered anddrhedsevex imrgnesiue onckiatetand wongensrdtedz nfhe75% yi el d)
the title 25-600PEURY Bfown PFOYGROWEY putlEidd by 5119c81621107
PCT/ US00/ 2746f1lr B. ] - '

chromatography (10% methanol in ethyl acetate with 0.1%

10 of TEA) to give 5.7 g (yield: 79%) of the title compound
as a yellow solid; MS: m/z 288 (M+H)".

The following Examples 129 to 133 compounds were
prepared by the methods described above.
15

Example # Structure Characterization
MS: (M+H)"

N
129 @\ N /"N 299
s N9|
130 ° N NH 312
>N =
N N= '
/N /) 420

132 400

NG,
133 C&Q—)/\" 293
-~
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H 5 To a stirred solution of the step A conmpound (20 ng,: 0.078 mrol ) in
THE (1 rwdowamoadded triethylamine (39 ng, 0.39 mmol), PEIUSWETEy
2-fluorobenzoyl chloride (37 ng, 0.233 nmol) in THE ( 0.2 m ). The
reaction mxture was stirred overgy Ties sol vent was concentrated and
the 10 crude was purified by preparative HPLC as in Exanple 1 to afford
the title conpound as the TFA sal tNHgM5: mMz4380 (MrH)''. The foll ow ng
Exanpl es 136 to 145 conpounds wer : d by the methods descri bed
above. Exanple # Structure Char Nzat | : (M+H) 136 430 O/ 137
392 NH N 138 NR 376 K N 108 01 / US00/ 27461 G/ \ G 139 430
NHNI C5 v NJJ / \ 0140 392 NN\ NY¥- N 141 el 0 511 NH

To a stirred solution of the compound of Example 133
(100 mg, 0.342 mmol) in EtOH/H,0 (1 mL:1 mL) was added
5 ferrous sulfate. The reaction mixture was refluxed for 1
hr. Then aqueous ammonium hydroxide (0.8 mL) was added
slowly and the reaction mixture was refluxed for

additional 2 hours. The reaction mixture was extracted
with ethyl acetate three times and the combined organic
10 layers dried over magnesium sulfate. After the
filtration, the solvent was evaporated to afford the
title compound as a brown solid; MS: m/z 263 (M+H)".

Example 135

F

HNO
AW /N
QO

asens

To the solution of the compound of Example 128 (100
20 mg, 0.348 mmol) in THF/MeOH (3 mL:3 mL) was added Pd/C.
A balloon with hydrogen was placed on the reaction and
the reaction mixture was stirred for 30 min. Then the

15

reaction mixture was filtered and the solution was
concentrated to afford (67 mg, 75% yield) the title
25 compound as a brown powder.
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F.O 142 NH380 Njj CNO143/ 392 O NH N NH 144 376 NHNI J 0- W
N H 145 38O 0A07 109 ;111,: WO 01/27107 PCT/ USCQO 27461 PEIEHM927482 14 6 Cl
c ,N N/>NI NNA A O O NCSC CaA 't Ca 5

B.
H;io
7 N\ 7R
5 To a stirred solution of the step A compound (20 mg,

0.078 mmol) in THF (1 mL) was added triethylamine (39 mg,
0.39 mmol), followed by 2-fluorobenzoyl chloride (37 mg,
0.233 mmol) in THF ( 0.2 ml ). The reaction mixture was
stirred overnight. The solvent was concentrated and the

10 crude was purified by preparative HPLC as in Example 1 to
afford the title compound as the TFA salt; MS: m/z 380
(M+H)*.

The following Examples 136 to 145 compounds were
15 prepared by the methods described above.

Example # Structure Characterization
MS: (M+H)"

[=]

136 430

\
[+
137 0: 392
NH
AR
aseoys

138 376

[+

NK
/3 @
Q_" v
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Excess chl ori ne gas was bubbled through a stirred solution of .
3- met hoxwpluanylesi sot hi ocyanate (2 g, 0.012 nol) in CC14P(35015WL37461 OC and
the reaction mxture was kept at RT for 24 hrs. The solvent was renoved

under 10 yacuum o Ji Y€ a crude m xgpure contarmngrthetrtte——Tomnpound. B
Cl /NONN NC d 15 To a stir, Solution of cfude step A conpourd
(3.26 g, 9.0123m8pl) in toluene ( ) at room tepperaturegspas added a
sol'ution ¢f sodium azide (1.17 G, 0.018 nol) and fetrabutyl ammoni um
brom de (9.27 g, 0.84| mml) in t (3~4L). The feaction m xture wgs

stirred 20 at roon1tenperature'§_ ) The aquepus | ayer was satyrated
with Nad jand the organi c | ayer S separated Theg aqueous | ayer waqg then
extracted] o0 0 i

| ayers me#e conblned dried over

resul ting re5|gzﬁ s|purified Ly
et hyl acetgte i exang) to give

égﬁ“qnnsulfate ahd concentrated. THe
silica gel chrowatograpﬁé (10%
solid. 5¢ C «clI NJ|[/}-NJ N

! g f the title conpou as a tan
%Czk%?h ring suspension of the steg A
Exanpl e 137 compound|(20 ny, wjilﬁ DMF (L nL) was added thg 10
step B corfpound from gbove (28 ng, 0.101 mml), followed

141 o )= 511

142 ° NH 380
a¥e %
GO

143 . 382

144 376
o
NH
=N
[]
c?_
145 . 386
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by..the addition of. N, N-ethyldiisopropylamne (33-ng, 0.252 mvol). The
reacti on WOAIET®WIwas heated at 90C overni ght, concentr atRCI/EMG/2046¢ crude
product was purified by preparative HPLC as described for Exanple 1 15 to
give the title conmpound (10 ng, 23% as TFA salt; Ms: mz 408 (M+tH);. The
foll ow ng Exanpl es 147 to 155 conpounds were prepared by.the nethods

descri bed above. 20 Characteri zati laggg # Structure Ms: (MtH)' 147
344 N_ NN C 148 \ 344 N N~ ~>-N " H - 1.11 WD 01127107
PCT/ USOO 27461 «cl , \ 149 344 NNN/NNN H C 150 358 N NN N NJ
151 cl 378 01 -0 N H 152 374 o
cl N
"N
N /N
N
) H
A.
o
cl
N§b,m
cl
cl
5

Excess chlorine gas was bubbled through a stirred
solution of 3-methoxyphenyl-isothiocyanate (2 g, 0.012
mol) in CCl, (50 mL) at 0°C and the reaction mixture was
kept at RT for 24 hrs. The solvent was removed under
10 vacuum to give a crude mixture containing the title

compound.
B.
o
cl
wa\u
cl
15 To a stirred solution of crude step A compound

(3.26 g, 0.012 mol) in toluene (25 mL) at room
temperature was added a solution of sodium azide (1.17 g,
0.018 mol) and tetrabutylammonium bromide (0.27 g, 0.84
mmol) in water (5 mL). The reaction mixture was stirred
- 20 at room temperature overnight. The aqueous layer was
saturated with NaCl and the organic layer was separated.
The aqueous layer was then extracted with toluene. The
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NNH C 153 ¢S cl1 379 N/}-Ni J NH154 324 N NN 155 - 324 . N'N -NH
N_~ N, - WQou/amm01/ 27107 PCTI US00/ 27461 Examill' P CI  cleCiwseoziuei --- N
O-~/ MAN NNk A CL Cal NON NHNNI o~ 5 To a stirred solution of the

itle comaunthiic FpaPhoydds &&abmedo &%gam%r BogRLfan) £2L 0C vas

added 2 M NaZ in water (2. fol] owe
4- et hoxyb RRRCERNT RS et?%?l{ﬁﬁ%kﬁﬁﬂﬂe¥6§ﬁéu§ was purifihedobywat er .

The reacti aiXiod Lgeelkusroxaatégﬁb Po$ @tﬁﬂ%&a@eﬂntﬂéx artign

Xt e gy 511 36150 e ST S8 WS JLE SLRYIC T aver
5

Cl

o N
-0~

To a stirring suspension of the step A Example 127

compound (20 mg, 0.084 mmol) in DMF (1 mL) was added the

10 step B compound from above (28 mg, 0.101 mmol), followed
by the addition of N,N-ethyldiisopropylamine (33.mg,
0.252 mmol). The reaction mixture was heated at 90°C

overnight, concentrated and the crude product was
purified by preparative HPLC as described for Example 1

15 to give the title compound (10 mg, 23%) as TFA salt; MS:
m/z 408 (M+H)".

The following Examples 147 to 155 compounds were
prepared by the methods described above.

20
Characterization
Example # Structure Ms: (M+H)"
: cl
O ”
-N N
»L",)—N /NJ
cl
148 344
N
- / N
1l N ]
Ve W
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was conbi,ned and dried over magnesium sulfate. After the magnesiumsulfate
was filteWso7i07 t he sol vent was 15 renoved to give the RGEUSNEHFHound as
CILN t1 N/Ik NONH NHz

a yellow orange solid. B. Cl

20 The crude

conmpound of [STep A Was [di S5Ol VEd R 2% vt—mmetthapot—sotut+omr—(36—) .
Then, to thils yellow -| 113 i @@o 01/ 27107 PCT/ [LJS00/ 27461 sol ut|on
was added Pt{O2 (d49ng) jJand t he solfdti on s stirrefl under fygrogen fpr 30
mn until alfl the yellgw colortgd?‘ paar gt The repction m xture was
filtered and the filtrlate was aggce atyg? The cryude residue was 5
purified by |preparati Vg HPLC (as described for the fitle conmpound of
Exanpl e 1) tlo—grve—thejti+te—conpeuig—{H4——as—HA—sakt—n—409%yie] d;
M. nmlz 423 {(M-H);. Thg fol | owi ngyEkanpl es 157 to 1p4 conpounds were | 10
prepared by |t he {@§ hodq descri bed above. Exanple # Structur%s%
Characterizgtion M (fMH) "~ 1577339 N AN/ _"NH N N NH2 cl 359 N 11
/>-141a) N-N NaNH2 N-N J~NH
W ]
N
151 ct 378
Ci’Q
n-N /N
:"\,{HD—%,;,"
1
\OQC
152 o " 374
N- 4
N
ll\n/>— “/ll
ol
153 Q’m 379
N-N Y
u‘",>—u “J
154 ; 324
N-N
JNH
"‘N/}.." n"
155 %-:—\> 324
NN Ny
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C 159 359

162 325 WN N-N N NH2 04-N 163 NH 342 / NHNH J  C 164 373 |If \_
N N HH2 Fscanp 165 C@&g&é&elfgtkihkk H A mxture of the

N // )F

N, 1, />NO NNNNH2 & 160 359 N-N~-No- /:I .NONN..
NV f 7W@0810B389 N~ N />N NNHNH 114 WO 01/ 27187r/6s500lueD0 27461

anmi noi ni dazol e (10 ng, 0.016 mml)

10

c N

] />—N |
N‘N HJ\Nﬂz

a A\
(O,

To a stirred solution of the title compound of
Example 146 (28 mg, 0.044 mmol) in methanol at 0°C was
added 2 M Na,CO, in water (2.5 mlL), followed by the
addition of 4-methoxybenzenediazonium tetrafluoroborate
(11 mg) in 1 ml of water. The reaction mixture was

stirred at 0°C for 30 min. Then the reaction mixture was

15

20

extracted with ethyl acetate twice. The organic layer
was combined and dried over magnesium sulfate. After the
magnesium sulfate was filtered off, the solvent was
removed to give the title compound as a yellow/orange
solid.

Ci

ci N\

N &
"‘J>— ﬂJkNH

The crude compound of step A was dissolved in 2%
HC1l in methanol solution (10 mL). Then, to this yellow

- 113 -
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5 f.rom Exanpl e 161, acetic anhydride (41 ng, 0.40 mml) and pyridine (3
m.) was sWO#Et anbi ent tenperature. LCGMS was used tRCHUSNM{20462d t he
reaction. The reaction was quenched with 2N NH3 in nethanol (2 nL) and

stirring wasgo8aRibRUGas’ aldeA @{16' télQﬁ g}d tﬂéeﬁ%{i@é?%ix!z%% 10 removed

in vacuo and the residue subjected®to pr
col urm/ wat er Skéoredranger: bydrogen .fLQrQ@)OOﬂln wrtd] emd) the gfebkawthe title

conpound (of todbirt dl%ﬁbpéare@. 9 "ifﬁe §é¥&t’i&5c¥)ﬂ1f§uﬁe-r#£s S fveddd éﬁ& 431
(MH+. 15 Th to 168 co ounds were prepared

f | es
according to %ﬁb‘ga?& @aﬁe E?Fﬁﬂﬁréﬁﬁ@e gy uesidysy was
PCT/ USOQ 274@triEiadpby pre&pavative m«:acaerdé@érmec&/ﬁfof Nid titdle 166 401

-N N/--N 1IN N\ | 167 N / 445 Cl 68 N
250 N\ NecBeRlRR ReoExhueds sl € ke Hhe (it Gamoound Y14 ng

as TFA salt in 49% yield; MS: m/z 423 (M+H)".

The following Examples 157 to 164 compounds were
10 prepared by the methods described above.

Example # Structure Characterization
MS: {(M+H)*
157 @ 339
N-N
F-O-
N N Ny
(o]
158 o 359
'l‘l’ / N/- 4 /luk
N-N N,
Tl
159 Q 359
N’N / r
I DN
cl
160 ) 359
n-N /N
1l />—-N f
\ cl
e}
161 389
/"
N /4
1§ N |
‘N/>— N*Nﬁz
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5 A MO C

(step A Exa
CH2Cl 2. The
1.4 g - 116
white solid
MO G N~

of the urea
was heat ed

pressure to
(10 nmL of O
1 h. The

Et OAc. The

S

HN NH N .J O N- Solid 5-chloro-2-nmethoxyphenylisocyanate ..
(0.77 g, wWaongiemhol ) was added to a sol ution containing IPEX/Useps7469 nmol)

of the bis hydrochlorlde salt of 4 (4 plperldlne) 10 5- nethylln1dazole
P27 —ayd—93 . T . of -
solution was stlrr ifel d
WO @Y 27107 PCT/ U urea asja
The crude| mater |2 seg~p t hout further purification. B.
N ~ i N NH|NON NJ@ p~ANso .o consi stijng of 348 ny (1 mol)
fromstep|A and 083 nt=( 10Nmo#y of PQCL3 in 10 nL of THE
t 65C for 4 h. The solutlon was concentrfated at reduced
yield a vi gcous oi gol ution 10 -of 1,]2,4-triazole 1n CH3CN
5 M was added and” the resulting nlxture was stirred at ft for
bl ut 1363 was |basified sf'th_sat §rated NaH B and exBacted With
conbi ned Et&ﬁc ext hed with | brine, dried oven
concentrat#d to yi f a vidqcous yellow oil. The

Na2S™4, and
crude resid
NaN3 sol uti
concentrate
concentrate

10

15

e was dissQIved in 10 nL oF'Nb , tredted with 2 nL of &4 5 M
pR—tA—wet-et—afid hea* etgat—FoC—+or—b—h—Hhe—setuti-on—was-
g and extraqted W th CRAC. The conblned extracts were
and guri fijed by pret ive 373
—N
VN &y
N Ny
Example 165
Cl
\°Q
-~-N
N N o
i )—N |
H
A mixture of the aminoimidazole (10 mg, 0.016 mmol)

from Example 161, acetic anhydride (41 mg,

0.40 mmol) and

pyridine (3 mL) was stirred at ambient temperature. LC-MS

was used to monitored the reaction.

The

reaction was

quenched with 2N NH3 in methanol (2 mL) and stirring was

continued for an additional 1 hr.

The solvent was

removed in vacuo and the residue subjected to preparative
HPLC (Cl18 column/water-MeOH-TFA 90:10:0.1 to 10:90:0.1
gradient) to afford the title compound (off-white solid,

0.9 mg, 85% yield) as a TFA salt;

MS: m/z 431 (M+H)®.

The following Examples 166 to 168 compounds were
prepared according to the procedure described above.
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20 . HPLC (as.described for the title conpound of Exanpl ewg
of the TPAWOSMTIWHf the title conmpound as C
The foll owi ng Exanples 170 tol72 conpounds were
descri bed above.

Exanp

le # Structure Characterizatio

white solid;

to

n M. (MHH) +

A~

ield 250 ng
TAYSPO/ZTART ( \i-H) +.

25 prepared by the mnet hods
170 340

N~

N, /\-NJ(JH N 117 WO 01/27107 PCT/USOCO 27461 M0 171 340 N-M-1 >--N
N,Nm . ;-] EHEthéLk L/ Z2 N soU gefuastlire T N N N EhHradt SATFa L
Il ~NNH N|CQ \"l ILN~ A OONH N 5 To a mxturemgh Impup* (6.1
mmol ) of 4-"{5-
Cl
166 401
N—-N
/ NH o
N “D”ﬁka\ £
N
MeO cl
167 a - 445
[)] N 7 o]
‘ﬂ>— N’kNJLv/
s
168 459
N-N NH
(1] N 4 Q
&i>_ N,kn
Example 169
U N 4
/ —
N\N>“‘ N,J
5 A.
uho-4§::>»—c1
HN
o N
Solid 5-chloro-2-methoxyphenylisocyanate (0.77 g,
4.19 mmol) was added to a solution containing 1.0 g (4.19
mmol) of the bis hydrochloride salt of 4-(4-piperidine)-
10 5-methylimidazole (step A Example 127) and 935 mg (5.24

mmol) of triethylamine in 30 mL of CH,Cl,.

The solution

was stirred for 2 h at RT and concentrated to yield 1.4 g
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met hyl i m dazo-4-yl ) pi peridine hydrochloride salt (the conpound.of Exanpl.e
127, steWwWQ¥1/2740720 nl of DMF was added 1.5 g (15.2 nor alPCTH#SDRT4SL hyl am ne
at anbient 10 tenperature. The m xture was stirred for 30 mn at anbient

tenperature B 7 ) | . WAS dded dropwi.se. The
resul ting m%&% was séi(?‘?seg{]?%ruﬁéad#r(? gﬁ%%i%%ﬁ?ém&%tmg%nd
concent r at ed"2t8e 3l 2R cised yifkowhstunrther \euri ficatiemol and purifi ed
by 15 preparative HPLC to give 2.1 g (90% of the title conpound. - 118
WO 01/ 27107 PCTI US00127461 B. N~NNi- N C\ ' N To a solution of 100 ng
(0.4 mmol) of the"step A conpound and 72 ng (0.4 mmol)

3-chl orophenyl hydrazine in 5 20 nL gfR¢t hanol was added 6 L of

met hansul fonic acid (J. _P. Boui IMe@ , AtGks, Z. Janousek, H G Viehe,
Tetrahedron Lett. 34, 1993, 5075). Tpe~“solutiqn was stirred for 4 hrs at
anbi ent tenperature, 100 gL of pyNdin S and concentrated. The
resi due was 10 taken up with 10 n# ricH d 135 ng (0.88 mmol ) of

POC13 at anbi ent tenperature. The Thsul g r m xture was stirred for 18
hrs at agbi ent tenperature and [ Ihe residue was taken up with

10t nmethanol in | f1ed. ative HPLC to give 30 15
(205) of the tit|%\a%€in%%%%?8%i%?’zg%s‘§é %4)“-\3 el |of %‘%’%’er% NHy
"N To a sol i¥am sfers Apnd. 0293nmml ) (19 wiel ) iof 2OC, duonpoumdl off EBFNDI e
173 in 5 L @ el e dBSe 366RA £217s h.  The solution was concentrated

at reduced pressure to yield a viscous oil. A solution

10 of 1,2,4-triazole in CH,CN (10 mL of 0.5 M) was added and
the resulting mixture was stirred at rt for 1 h. The
solution was basified with saturated NaHCO, and extracted
with EtOAc. The combined EtOAc extracts were washed with
brine, dried over Na,SO,, and concentrated to yield 760 mg

15 of a viscous yellow oil. The crude residue was dissolved .
in 10 mlL of MeOH, treated with 2 mL of a 5 M NaN, solution
in water, and heated at 70°C for 5 h. The solution was
concentrated and extracted with EtOAc. The combined

extracts were concentrated and purified by preparative

20 HPLC (as described for the title compound of Example 1)
to yield 250 mg of the TFA salt of the title compound as
white solid; MS: m/z 374 (M+H)®.

The following Examples 170 to 172 compounds were
25 prepared by the methods described above.

Example # Structure Characterization
. MS: (M+H)*
yom
170 N 340
N~ NH
Walad
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of..2 M sodi um car bonate solution in water at 0C (A

Tet rahedr WO GI&7407 32, 1993, 1419).

OCand 4.4 ng (0.04 nmol) 4- thhoxyphenyl

Commer con

C. Quereny,
The sol ution was stirPEHUSW27481nmi n at
di azonium tetrafl uoroborate 25

was added afd stirred 1r 2 nrs at amd—then—ptacegt—+—refr+gerato
overni ght. The reaction|m xtur¥so extracted with{ethyl acetate. Thg
organic |ayédr wag7il9 WO 01/271077PCT/ USQQ/ 27461 fried w4y magnesi im
sul fate and{concentrated. The Fé%gﬁ(fi>§%%?uhhen taken up in 10 nL of

met hanol and acidified|to pH 3Nw(t afso #ﬂion of P % hydrochloric ip

met hanol . Tg this solution was added 2 ng of 25% w v 5 Pt02 and

hydr ogenat ed at anbi ent pressure nlxture Was prirred for—1I5—mm at
the point tHe mixture was decd¥® ' The reaction nixture was then
filtered through7eelite and the i was concentrated.agihe resifdue
was taken up in mnimum anount )ﬁﬁi}}%ﬁﬁ d 10 added two drops of [TFA
and purifie by prepara\|ve HPL Nto veN ng (85@? of title conpound; MsS:
mz 371 (MrM+——Fxamp—2175-Br N | =N N = N_ca =115 Ta a solutiaon bf 50

ng (0.14 nnDI) of the title conpound of Exanple 173 in 5 nL of chloroform
and 2 nL of acetic acid was added hrom-ne 0C. The solution was stirred
for 1 hr at OC and warned to anbi er#*a‘nf%]pﬁ)'e]%ture The m xture was
concentrated and the crude product s 20 purified by preparative HPLC as
described for Exanple 1 to give 23 38@@ of title conmpound as TFA salt;
M5: mz 434 (MtH) +. The foIIomnngNEx s 176 to 227 conpounds were

A H

To a mixture of 1.5 g (6.3 mmol) of 4-(5-

methylimidazo-4-yl)piperidine hydrochloride salt (the
compound of Example 127, step A)in 20 mL of DMF was added
1.5 g (15.2 mmol) of triethylamine at ambient
temperature. The mixture was stirred for 30 min at
ambient temperature and 0.63 g (7.6 mmol) of diketene was
added dropwise.

10

The resulting mixture was stirred for 18
The residue
mixture was dissolved in methanol and purified by
preparative HPLC to give 2.1 g (90%) of the title
compound.

hrs at ambient temperature and concentrated.

15
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25 prepared by the nmethods descri bed above. 120 WO 01/27107 PCT/ USO0/ 27461
Exanpl e wWG0r2/@eur e Characterization MS: (MrH) N~ 1 176 RCRUSB274d1 i N N
340 1 177 N F1 178 NN1 NH356 . cl 179 NN1 N391 C a 1 1) N
| 352 N/ 180 ID-g\ r C11, N~ 181 NN 35 C i CHN~1) N 1336 182 N

NHN 1- 121
‘sl
N~ °N
O “
Cl \ {?

To a solution of 100 mg (0.4 mmol) of the step A
compound and 72 mg (0.4 mmol) 3-chlorophenylhydrazine in

5 20 mL of ethanol was added 6 pL of methansulfonic acid
(J._P. Bouillon, C. Ates, Z. Janousek, H.G. Viehe,
Tetrahedron Lett. 34, 1993, 5075). The solution was
stirred for 4 hrs at ambient temperature, 100 uL of
pyridine was added and concentrated. The residue was

10 taken up with 10 mL of pyridine and 135 mg (0.88 mmol) of
POC13 at ambient temperature. The resulting red mixture
was stirred for 18 hrs at ambient temperature and
concentrated. The residue was takén up with 10% methanol
in water and purified by preparative HPLC to give 30 mg

15 (20%) of the title compound; MS: m/z 356 (M+H)+.

Example 174

/] _
&,

\H>—Nm
o Y =

To a solution of 8 mg (0.02 mmol) of the title
20 compound of Example 173 in 5 mL methanol was added 2 mL

of 2 M sodium carbonate solution in water at 0°C (A.
Commexrcon, C. Gueremy, Tetrahedron.Lett. 32, 1993, 1419).
The solution was stirred for 5 min at 0°C and 4.4 mg
(0.04 mmol) 4-Methoxyphenyl diazonium tetrafluoroborate
25 was added and stirred for 2 hrs at 0°C and then placed in

refrigerator overnight. The reaction mixture was
extracted with ethyl acetate. The organic layer was
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iid.:: WD,01/.27107 .PCT/ USCO/ 27461 183 c- "N NN 391 .~ N\t 11 c- N

N N 391

187 NIN, N 340 188 ""NONH 370 cr wCcH3 _ 189 NNt 391 Ne¢c- C

WO 01/ 27107 RIUAIAU2 tilihest¥h subleded 336 bh&Micratfalommdl 370 W HA

10

15

20

25

reaction was then taken up in 10 mL of methanol and
acidified to pH 3 with a solution of 2 % hydrochloric in
methanol. To this solution was added 2 mg of 25% w/w
Pt02 and hydrogenated at ambient pressure. The mixture
was stirred for 15 min at the point -the mixture was
decolorized. The reaction mixture was then filtered
through celite and the filtrate was concentrated. The
residue was taken up in minimum amount of methanol and
added two drops of TFA and purified by preparative HPLC
to give 4 mg (85%) of title compound; MS: m/z 371 (M+H)+.

Example 175
Br
N

AU

To a solution of 50 mg (0.14 mmol) of the title
compound of Example 173 in 5 mL of chloroform and 2 mL of
acetic acid was added bromine at 0°C. The solution was
stirred for 1 hr at 0°C and warmed to ambient' temperature.

The mixture was concentrated and the crude product was
purified by preparative HPLC as described for Example 1 to
give 23 mg (38%) of title compound as TFA salt; MS: m/z
434 (M+H)".

The following Examples 176 to 227 compounds were
prepared by the methods described above.
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192 "" N 350 rNNH H3C 193 NN350 H3 G- H CN H3C 358 194 .H :F H 195
NN 1 Nwedifor | HHIC/ F 196 352 H\ C/ M 1. 4 123PCE{USOfI4eh/ 27107
PCT/ USQQ 27461 197 390 F F13Cb 198 H~,, 458 F C~ FFF H3 199 NN 1 N
391 G XNy ht3C 200 ""N N 374 cll Ha 201 N 350

Example # Structure Characterization

MS: (M+H)®
176 N

) 322

340
177 N

/3
178 N>‘N\/‘Ln ) 356
< Ol"?
N

179 N

N 391

180 N 352

/8
181 ">‘u1.. | 356
N

/ .
182 '}‘..1.. | 336
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418 N 124 WO 01/27107
N H3 RI/B802265 F F . N

NH. HaC./, C% HaC t~ HSC 202 N 354 HA n8
C C
N H3 207 NJ N NH 9% 391 cl

c N
PCT/ USOQ WiB27104 ¢ 204 N 1 N 386 H3C bp&
NH 390 F H3 206. N: /~374 F~( NHO |
HA "3c 208 NN NA336 N6 CH3—HA—THMNH269

183 NN 391

73
184 "‘}.‘1.. 391

i/
185 Ntlu 401

186 »%1 370

157 5N

N 340
O |
LD

188 '?/‘N—\J\

NOI 370
NH
J@ e

/
189 n)_l 391
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F HA 210 "N NW"' 405 NH N=J OCFl1l 125 ii! WD 01127107 PCT/ US00/ 27461 Ha

211 N NvaserzmpH Cl
H3 213 N, CH3 401

N N/

~NH NJ

iwp HB N CH3 H3C 212 4 N, N ¢"*
"~ 8r

FAX/USo0/dH6L J

NH
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4
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' H
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CHy
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NH
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H3 215 N NH 371 N NHZ C

NH C I

c

C../ N-=NHZ. mac,

.214b N 366 No\ 1 H3C N CH3 CH3 H3C Br
H3C H3C WEL2MW701/ 27107 PCT/ USOQ 27461 H3C 214d 478  NPOU/BRD0/Q7461|
H3C H3C 216 N,N /0 NH 367 NHZ H3C 217 N~ 406

H3C 218 Nr NX
3%\
197 'OI 390
NH
? " N/)
FT~F
£
C
8
198 '?‘p\u 458
NH
£ Bo { P
FF ¥
13
S
i}
199 KN, 391
Cl
0
cl Hy W
ey
i/
200 '?D\n 374
L]
F
201 OT 350
cna ,d
rt,c
202 354
203 C%\ 418
N,
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HA~_6 N, =~ NH2 H3C 219 N;N1 N CH3 406 NH C N=~ NH2 .C H3.NH.220 N.H
371 C ¥»go12mwD01/ 27107 PCT/ USOQ 27461 H ' 406 221 ~ -BCEObBow2bdd1 Cl ~

Cl = NN\t H3C 222 N043 389 Cl1/ NH2Z F Hs 223 NI N CH3 405 ~NH kF.F H2
F 3 351 22N WO N CHsHE R EBE

g
204 NN, | 386

H,c’o - 7

LD
‘»y

205 e Ny W 390

Hyf
S/—\>\ HyG
206 Ny, NO\%\ 374
F NH :

ne il
H,c»_)’ Hy

207 Wop ~C>~%j" ‘ 391
Cl\©/m

s WaVer
208 N/ 3 336

R .
i/
209 "}}O\gﬂ" 389
NH
@ \ —/
F
F
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225 N ~H, 337 N NH
" N 4 N 4900198197128
N J
di ssol vi ng

~

N ={
WO 01
A. C1/ C1 1, N 5 A solution of NaCEt

NH2 H'C 226 385 1r NH

a H3 !

IUIII I ' .EJ TIL UI I:L u_l. bUfl u
2- phenyl nmaljonam de and ¢thyl for were added sedquentially and the
solution was hea2Hd at %50C for 5 sol ution wgs cool egggnd wat e
added to dijssol ve 10 the¢ majori hej t hi ck whitg suspension. The
remai ni ng undi sol ved unfeacted na filterled off. The filt
was acidifiled and the I hydr oxyp s collgcted by filtration.
crude product was driedjunder vacuum Bla y| eI d 1.2 gfof a 15 pale yell(q
solid that mwas_used w t hout fur;t‘ier
3C.
4
212 “)D\" /cu: 370
HsC. l =/NH
cl
“ah
213 N(N\ cHs 401
& “nu
o v
Br
FaC
214 K ] 410
N™ N
Nelhaet
cl N=/
FaC
214a N>f ) 425
\N N
e OJ,\
y/
ot NH,
A,
/
214b "\N\ " 366
<j OI'\‘
? "y
Chy é,,a
HyC Br
2l1l4c N{\ f::%Ij 510
Br-
N
e
M

- 126 -

,--NH2 O 227
/27107 PCTIUSOQ 27461 Exanr FCEFUSHRT4AEL N ~ NH
in EtC]—I | was prepared by

was

ate

w

The



purification. The crude di hydroxypyri m di ne was heated at -100C in .10 ni .of
POC13 f oWQ@02710he excess POCL3 was renoved under reduceRCTUseeRmMee and t he
resulting residue was 20 diluted with CH2O al washed with water, dried
(MyS™), apd——concentrated—tog g crt—956—rg—ef—4—6—dhehtore—5
phenyl pyri fi di ne as an pff whi’tv olid. The crude roduct was used wijt hout
further pufificgid@n. 129 WO Qf/ Ay107 PCT/ US00/ 27441 B. Cly "N H |[~N ]
A suspensi pn of 237 ng (1.0 nmmolN“OIN bis hydrocHl oride salt of thg step
A compound}of Exanple 1p7 5 (223 _ngl 110 mmol) of
4, 6- di chl of o- 5- phenyl pyfi m di n nd 27 (2 mol]) of K=CAB in 5 mj of
di glyme wa$ heated at {150 C f M4t ol uti dn was cool ed, dil yted
with McOH and water, and purified b preparative HPYC (as described flor
the title ¢onpound of Bxanple 1) toSseld 10 480 ng |of the desired corpound
as a bis TEA salt: M. mz 354 (MtH)'. The follow ng Exanples 229 to |233
conpounds \were prepared by e net hods scri bed alove. 15 Exanple #
Structure Characterizat]on A NNV~ NH 229 -"NJ 430 Br H \ N ~
NH 230 ~~ 0 3581301 s 231 N 4/ NN 3N
NH,
ci
HC S
216 D—ﬂ S 367
S
HsC
217 2’:}\" fHa 406
c|\©\ :_zu
NH,
cl
HyC
4
218 Q\uo\j:’ 351
T
\=
»,=\© "
H,C
]
219 I}no\gf‘ 406
ci NH
\=
@ NH;
[+
" H
/N
220 M 37
cr
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NJ.

130. WO 01/ 27107 PCTIUSQO 27461 N
388 N N MOQOUR'MF Fxanr 1 e _

34 G FN NH

NH 232 340 NF -)

~

FFCO 233CL
\j N NJ A PEI/USQO27460H N NJ

5 The title conpound was prepargd from 4-chloro-5- iodopyrinmdine in a

manner simf[ar to tnhat gescribeg for —the preparattorof thetTtteconpound
of Exanple p28. 10 B. CIf F N N Nfs~N NJ A suspensioph consisting of 580 ng
(1.57 mmol )} of tR2l conqound fro : ng (3. mmol ) 406 3- chl or{o- 4-
fl uoropheny| boronic aciid, 6 nh off 1. , and{ 50 ng 131 .li WO
01/ 27107 PQI/ US00/ 27461 | of (P @Dd in 1r{§=(rrL of DMF was heated at 8QC for
24 o NH;
/]
222 "}3\»«0\("(" 389
=l
F
H,h
i
223 W) o 405
Z
L=
@y" _g""z
Fr
HSG;
4
24 I"—\LNO\(OCS 351
NH
\=
@ e
CHy
AT,
25 nu o 337
\ Z
-
e
226 h 385
N
i NH
Cl Hy g NH;
Br
/4
227 Nk, 431
3 Sy
MeO N=/
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hrs. The solution was filtered, concentrated, and purified by preparative
HPLC (asvwieerm27éed for the title conpound of Exanple 1) tRCTHUS0R7416 ng of
the his TFA salt 5 of the desired conmpound as a pale yellowoil; Ms nlz
372 (MrH) +. The fol |l ow ng Exanpl egxdgp]1b02348c conmpounds were prepared by
t he nethods descri bed above. 10 Exanple Structure Characterization ©M5:

(MrH) + 235 334 NM M1 J 236 334 NHN nmpo 237 350 N ) '"NH "
N' C1I1 238 354 N N INN ‘:hbpu 239 354 H NNN-N'"" ~=N 132 WO
01/ 27107 PCTIUSQQO 27461 Cl 240 & 288
N/ A\ N //FH
\=p N
A.
Ci
N/ \ Ct
\=N
5 A solution of NaOEt in EtOH was prepared by

dissolving 460 mg (20 mmol) of sodium in 15 mL of EtOH.
Solid 2-phenylmalonamide and ethyl formate were added

sequentially and the solution was heated at 50°C for 5 h.
_ The solution was cooled and water was added to dissolve
10 the majority of the thick white suspension. The
remaining undisclved unreacted malonamide was filtered
off. The filtrate was acidified and the
dihydroxypyrimidine was collected by filtration. The
crude product was dried under vacuum to yield 1.2 g of a
15 pale yellow solid that was used without further
purification. _
The crude dihydroxypyrimidine was heated at 100°C in
10 mL of POCl, for 2 h. The excess POCl; was removed
under reduced pressure and the resulting residue was
20 diluted with CH,C1l,, washed with water, dried (MgsSO,), and
concentrated to yield 950 mg of 4,6-dichloro-5-
phenylpyrimidine as an off white solid. The crude
product was used without further purification.
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N..N/ NANN (-_Ove 241 350 N NNH "=-NN 242 334 N\ N/ tNHNN

F F 243 3WOOIRTIOIN / 'NH ~N N J SO 244 364 N \ N NH ~RCTUS0027461245 C|

388 V. NNH N 246 348 NN \ N/ NH \=NN - 133 WD 01/27107

PCT/ USOo/ 27461 @ Cl

10

15

)
N\=N N N9|

A suspension of 237 mg (1.0 mmol) of the bis
hydrochloride salt of the step A compound of Example 127
{225 mg, 1.0 mmol) of 4,6-dichloro-5-phenylpyrimidine,
and 276 mg (2 mmol) of K,CO, in 5 ml of diglyme was heated
at 150 °C for 30 min. The solution was cooled, diluted
with MeOH and water, and purified by preparative HPLC (as
described for the title compound of Example 1) to yield
480 mg of the desired compound as a bis TFA salt; MS: m/z
354 (M+H)'.

The following Examples 229 to 233 compounds were
prepared by the methods described above.

247 88 N \ N/ NH ~=NN F 248 352 NH F 248a 351

Example # Structure Characterization
MS: (M+H)*
n:’ \E—nO—%;'f"
229 ;-"N 430
— Br
7 NH
230 ”T§‘" & 356
cl
YN
231 314
=N - N
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NH-NN C F 371 248b 2 NH NF F4 -O 0O 248c F 403- N NH.N .249 348
tNH N WO 027N MeO Cl 250 384 N \ N/ N H = N N'PCHUDBA746Y\O

1/ 27107 PCTIUSOQO 27461 MO F 251 368 N 7 N NJINH | Exanr 1P 292 Cl F
N 2 =

BlL Bl l N

N H >=NTNF—MOAB NN
i/ NH
232 N NO—%; 340

N
0
0
N

F F
ct
233 oy Q—é\ 388
ZN / NH
N N
\=pn N’l
Example 234
c F

5
The title compound was prepared from 4-chloro-5-
iodopyrimidine in a manner similar to that described for
the preparation of the title compound of Example 228.
10 B.

Cl F

a v

A suspension consisting of 580 mg (1.57 mmol) of the
compound from step A, 560 mg (3.2 mmol) of 3-chloro-4-
fluorophenyl boronic acid, 6 mL of 1.0 M Na,CO,, and 50 mg
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NN C1.5 The title conpound was prepared from 5-brono-2, 4-

di chl or opMOtH2d10e in a manner simlar to that descri bed PGBUESKOR#M61
preparation of the title conpound of Exanple 228. 10 B. O ,NH NNO
>=--N N MeQChizd epysd Nl 1 oft! O TP whel HAQt b W th excess
NaOwe in Me ﬂ% Yl%‘sor ZCh. The sqlution 11%% %%g\g?%odé\;e\ﬁﬁdn

saturated wi 'Na e fptutdan wagc fad taren. EF@\@emFﬁétésitraE@s vvere dried

over MISOr s} eydan e LAY (6B GbstierBRORLE! 8 esbilL(c < a
sol i purl i ca S uir ed.

FN N JNH BEHRGRS TRy &’28@’&&38 \%gé BEeBEr Ehe Cgbﬁ TFR salp

conmpound 5ancb£3 -the aderidedd wompoiuady Asbar palle geldownodl ; SMSRNMLE svm | ar to
t he descri beg, f-or+ Exanpl e 234 step B, WMs. niz 402 (M:H)+. The fol |l owi ng

Exanpl es 253- % conpounds were prepared by the nethods similar to those
descri bed above. 10 Exanple # Structure Characterization M : (M+H)

The following Examples 235 to 248c compounds were
prepared by the methods described above.

10
Example Structure Characterization
MS: (M+H)"*
235 C>_2\ 334
ZA\ / ~NH
N N
\=p N/J
236 334
N N
\=n ua
MeO
237 350
N/ A\ N 74 jl-l
\=N N
Ct
238 354
N N
\=N u"
cl
239 354
\==N N
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C F 253 415

=N

-N C

F 254 - ~ 457

N\

~~\ /~~ INN L~\NJ

>

-N c-)

136 WO MO 872007 PCT/ US00/ 27461 Th anpl _ 7Sc EtO N ~ NMT/USGNR741S0l ution

of 35 ng (0.06 mml) of the bis TFA salt

| o B " T B

excess NaCEt
for 6 hrs.

HPLC (as des
the bis TFA
(MeH .. 10
nmet hods descd|
256 noo 350

The solutio
cri bgggf or
salt of the
The fol |l ow
ri bed above
NINN NF

\ =NJ

of the compound of Exanple 228 in

t 75C

rative
le 1) t leld 13 {ng of
W 0i | ; - mz 364
1ds were prepared by the
terization Ms: (HMFD+

OMe
241 <::>—<}\ 350
7N /~NH
N N
\=nN N’J
242 334
N N
\=N N"J
FF
_ F
243 388
N D—nN .
\=p N’J
TEtO
244 364
7 N y/ NH
N N
\= N’l
[}
245 Ci 388
N N
\=N N2
246 348
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137 WD.Q1/ 27107 PCT/ US00/ 27461 F.xanp 8 gNNH
(0.06 moMO Y271He bis TFA salt
in 0.5 nL of 5 neat norpholine at 80C for

purified dir
of Exanple 1
as a colorle
was prepared
Characteri za

C-- \--N NN
descri bed fof

WD 01/ 27107
conmpound was

2 days.

-N A solution of 35 ng

of the conpound of ExanpPE/USW2$d heat ed
The solution was

pciTy Dy prEparati ve npound
to yield B4 ng of t ound
5Ss oi2k7 MS] mlz 405 H) +. ound
by the ne ods des ed a ve. Example # Structure
kion VB: ( un 15 Ex@nple 26f1 Cl1 F N %\H
H2 Thi s conwound Whg r a manfer sinmlar to 20 {hat
the title conpound of Exanp e 174, Ms: mz 387 (N%H) . 138
‘ﬁ?ﬁﬂiﬁﬁﬁﬁ??ﬁrr—jnunnﬂﬂ}ﬁﬁrrﬂﬂ—ﬂEﬁjw|v HO—NN=——5F s
prepared ih a mannerys{mlar to
248 352
/ \ /7 NH
N N
248Ba 351
/ \ N / NH
248b 371
— &
T F
F3—q
248c F 403
AR\ NH
" J
249 348
N \ N
MeO Ci
250 384
\=N N=
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that described for the title conpound of Exanple 165; Ms: . mlz 429 (MtH) +..
Cl F N NWoonzZriof N Excess Mel and potassi um carbonate MEP@IRKMMﬂhﬁl
portionwi se to a marntsolutlon of 55 mg (0.092 nnDI) of 15 the title
conmpound fr , 4t ped

when only & trace of the i '-'dazole coul d be detected by Ld M5
anal ysi s of 1 als fllterﬁd%

concentrated, and puri" sh 20 chiromat ography on silica
gel (20:1:0} 1 to 10: . ield 10 ng of a 10{1

m xt ure of } g the ftitle conpound; MS| niz
386 (M+H)". ol e 263 NON N N N NN\
NJ A NNNO 11 -NNONO 6 5 To a mxture of rsonirpecotic acrd (3.0 g,
23.2 mmol) and 5-chloro-I|-phenyl-IHtetrazole (4.20 g, 23.2 nmml) in DW
(25 nL) was added N, N-dii sopropyl eEksiphen252(8.1 nL, 46.5 mol ). The

m xture was heated at 135C for 124h, then cooled to anbient tenperature.

To the 10 reaction mxture was added EPC (3.9 g, 204 mmol) and HOBT (2.8
g, 20.4 mol) followed by NN-diisopy | ethylamne (6.5 nm, 37.2 mmol) and

O N-di net hyl hydr oxyl am ne hydrochl geide (4.53 g, 37.2 mmol ). The m xture
was - ‘

N / ~NH
=N N=
MeO
A.
Br
= ~
cl
5
The title compound was prepared from S5-bromo-2,4-
dichloropyrimidine in a manner similar to that described
for the preparation of the title compound of Example 228.
10 B..

MeO

Chloropyrimidine from step A (100 mg) was treated
with excess NaOMe in MeOH at 50°C for 10h. The solution
was quenched with water, saturated with NaCl, and

15 extracted with EtOAc. The extracts were dried over MgSO,
and concentrated to yield 83 mg of the product as a white
solid. No purification was required.
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stirred.at 25 C for 16 h, then partitioned between ethyl 15 acetate (200
m.) and wWwMEH27J0 nl). The organic | ayer was washed wi tPCEHENG2346&d
aqueous sodi um bi carbonate (200 nL) and brine (200 nmL.) then dried (Na2S04)
and concentrat ec{Funder reduced pressure. Flash colum chromat ography
(silica, 70% et hyT" acet at e/ hexanes to 100% 20 et hyl acetate) provided the
title conpound (5.2 g, 72%. - 140\, WOR1/27107 PCTI USOQ 27461 B. ,N N
~}-N 11 O NN/ 1 To a solution of Weinreb amde fromstep A (1.89 g,
5.98 mml) in THE (60 nL) at -78C w )[ded a 5 solution of ethyl

magnesi um brom de in THE (6.0 niL, 18)8 ropw se. The sol ution was
allowed to warmto -25C over 1.5 uen ﬁﬁi by pouring into rapidly
stirred i N HC1. The solution vvasNext\' . . ?Pt hyl acetate (200 nmL) and
the organic | ayer washed with 10 r at aquetus sodi um bi car bonate (200
m.) and brine (200 nL) then dmesd (Na2SO4). After concentration under
reduced pressure, the residue was purified by flash col um chronmat ography
(silica, 40%ethyl acetate in hexanes to 60% ethyl acetate in_hexanes) to
give the 15 titl'%h%oﬁ’r)&ﬁ]&‘{"!?%dg,w%%?epéreﬂ/ frem the SteR RN O /1 1

To a sol uti ofompolhd® Med BracHIors-8- @l udricbhdnyd, bozdrdc/dcidohh &n THE (47

M) at - g8C t}lAa/ar%néird dgflml IV e described for Example 234 step B;

MS: m/z 402 (M+H)".

The following Examples 253-254 compounds were

prepared by the methods similar to those described above.
10

Example # Structure Characterization
MS: (M+H)®

cl.  F
253 /—? 415
7 N\ 7 NH
N
—N
\

—
254 r? 457
O
-
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THE (4.8 nL, 4.73 mmol) dropw se. After 1.5 h at .
N- br onosWwWxomi7aédide (0.84 g, 4.73 nmmol) in THE (5 nl) was maifesbosr4s1canul a.
The reaction was quenched with the addition of saturated aqueous ammoni um

-78C,

a -sol ution .of

WD 01/ 27107 PCT/ US00/ 27461

25 chloride (20 nL). The m xture “@ﬁaﬂ?ﬂéL%%%ned between ethyl acetate
The organtc

(150 nL) and water (150 ni).
| ayer was washed with saturated aquef
brine (100 M), dried (Na2S®™) _and
Fl ash col um chromat ography ( '
provided the title conmpound (1.12/0)
A solution of the brom de fronlsﬁe

2-am nopyridine (11.0 ng, 0.11 nﬁbry in
2h. The sol vent was renoved

u

entrated under

sodi um bi carbonate (100 nL) and
reduced pressure.
acetate in hexanes) 5

J N NN N A}--N ~1 N, N N~%
QJll 10 nmol ) and
M nmL) was heated at 90C for
e and the residue

Give the t11] o coronaaion 3¢ o8 o 0, OF b 168 [hhe Bip LB BRTLC ;|

salt; M5 % U8 qompoundTos Eﬁﬁmbhﬁn@ZEkhmp¢%@e$$4Na©EQGBnthgﬁunds wer e

prepar ed i nygs r@@.iﬂ’-eé'é‘%'ﬁ’i' fartfaaagﬁ&%%g@ezlgg%%ﬁed%g”@% oyt rgict ure
nched with TFA and purified by

Characteri zati on

01/ 27107 Pé\#%@?lﬁml‘%‘aﬂnvaﬁme

preparative HPLC (as described for the title compound of
Example 1) to yield 13 mg of the bis TFA salt of the
desired compound as a yellow oil; MS: m/z 364 (M+H)'..

10

The following Examples 256-257 compounds were

" prepared by the methods described above.

Example # Structure Characterization
MS: (M+H)*
256 mel 350
N/ A\ N /;H
\=p N
257 PhO Q_)\ 412
7\ / NH .
N N
\=N N

- 137 -

366 142 WO




C N NN H $A G HNN ON /~=0 A solution of
3-chl or ophWAMBYM7 azine (0.5 g) in 5 10 nL acetone-water (PCTIJSOM@Btsheat ed
at ref lux tenperature for 2h and concetrated to afford the correspondi ng

acet one hydrazone as an orange gunngxgﬂghg_égg?ntitative crude yield). To
a portion of this material (0.1 g', 0.5 nmo in 1 nm toluene was added a
solution of 15 acetylisocyanateoc02 mgn 1.2 Mol ) in 0.25 nlL tol uene at

RT and the m xture was heated &t 105 5h in a sealed tube. The m xture
was concentrated and the gumy 8Nl dud as extracted with ether. The ether
extract was concentrated to afford ound as pale gumy 20
solid (80 ng). 143 WO 01/27107 P /JHBHC N H)== N 5 The
crude product frompart A was di SS®ky =acetic acid-water-sul furic
acid (10:1:0.2) and heated at 95C for 15 m nutes. The m xture was
concentrated and the residue ' ' ter to afford the title

compound as an of f Wl (e 88 L 4<% N0. 30 mmol) of the bis TFA salt
of the compound of Example 228 was heated in 0.5 mL of
5 neat morpholine at 80°C for 2 days. The solution was
purified directly by preparative HPLC (as described for
the title compound of Example 1) to yield 34 mg of the
bis TFA salt of the desired compound as a colorless oil;
MS: wm/z 405 (M+H)*.

10
The following Example compound was prepared by the
methods described above.
Example # Structure Characterization
MS: (M+H)*
259 "
4
VA ”D_é/‘/jm 03
\=p N
15 Example 260
Cl F
N N
\=p N’k

NH,

This compound was prepared in a manner similar to
20 that described for the title compound of Example 174; MS:
m/z 387 (M+H)".
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C d

NN 15 The conpound fromstep B (50 ng) was heated in I nlL. neat .

POC13 atwo0@eribpr 3 h, concentrated and the resulting bPOWUSeNATAGE pr oduct
was used as such in the next step. 20 D. OO NN '">N NHA mxture of
t he crude product fromstep C (50.E£§h¢§%;zﬁﬁe i m dazol yl piperidine from
Exanpl e 127, step A (66 ng) and triethylamne (0.1 n) in 0.5 nL N :
met hyl prrol i di none was heated att 125 for 24h, diluted - 144 WD 01/27107

PCT/ US00/ 27461 with ethyl acetat
bi carbonate and the organic |aye
crude product. This was purified
Exanple 1 to afford 5 the titl
TFA salt); Ms mz 357 (M+H) 47
conpound was prepared accordi dgegfo t

washed wi th saturated sodi um

dried and concentrated to afford
prepafative HPLC as descri bed for

d a a yel | ow gumry solid (26 ny,
NHCiON-N +N N HI NH2 10 Thi s
descri bed for the

p
synthesis of the title conpound of Exanple 17 brown gumy solid (TFA

salt),

wer e

M 15 mlz 372 (M+H) _+._The foILQMLng_ExaﬂnLes 269- 270 conpounds

5 This compound was prepared in a manner similar to
that described for the title compound of Example 165; MS:
m/z 429 (M+H)".

Cl F

7 C>__2/\N/
N\=N N NJ

Excess Mel and potassium carbonate were added

10

portionwise to a warm solution of 55 mg (0.092 mmol) of

15 the title compound from example 234 in 3 mL of acetone.
The reaction was stopped when only a trace of the
starting imidazole could be detected by LC/MS analysis of
the reéction mixture. The solution was filtered,
concentrated, and purified by gradient flash

20 chromatography on silica gel (20:1:0.1 to 10:1:0.1
CH,C1,/MeCH/NH,OH) to yield 10 mg of a 10:1 mixture of
regioisomers with the major being the title compound; MS:
m/z 386 (M+H)"*.
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prepared .enp!l oyi ng procedures described herein. Exanple # Structure
Char act er WQOWHH7 MB: (MrH)+ ¢l 269 371 N'1 N N cl 27BCBEB00/AWMEN NN2 20

145 i'=iii WD 01/27107 PCT/USOQ 27461 ExanplP 271 NI/ " N N~ CJ-N3-NH
A Br NN~ NH 5 To a solution of ¢ iPegadi ne intermediate from step
A, Example 127 (5.0 g, 21.1 mol) i7$5;g211fﬁ; was added DBU (9.46 ni,

63.3 mml ) foll owed by 2, 6- di:-md{% o n
at O0C f0

reaction mixture 10 was stirredy

-~

met hanol in dichl oronethane as
g, 98% 15 yield). B. NC

A.

m.)
e'{;ﬁ/y\, 27.5 mmol ). The
™\ 9 Eiéfunder ni trogen. Then the
N gh vacuum and t he

chr omat ogr aphy using 10%
el uent to give the title conmpound (6.6

S To a mixture of isonipecotic acid (3.0 g, 23.2
mmol) and S-chloro-l-phenyl-1H-tetrazole (4.20 g, 23.2

mmol) in DMF (25 mL) was added N,N-diisopropylethylamine

(8.1 mL, 46.5 mmol). The mixture was heated at 135°C for

12 h, then cooled to ambient temperature. To the

10 reaction mixture was added EDC (3.9 g, 204 wmmol) and HOBT

15

20

(2.8 g, 20.4 mmol) followed by N,N-diisopropylethylamine
(6.5 mL, 37.2 mmol) and O,N-dimethylhydroxylamine
hydrochloride (4.53 g, 37.2 mmol). The mixture was
stirred at 25 °C for 16 h, then partitioned between ethyl

acetate (200 mL) and water (200 mL). The organic layer
was washed with saturated aqueous sodium bicarbonate (200
mL) and brine (200 mL) then dried (Na,SO,) and
concentrated under reduced pressure. Flash column
chromatography (silica, 70% ethyl acetate/hexanes to 100%
ethyl acetate) provided the title compound (5.2 g, 72%).
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JNQ@ 4NH A m xture of the compound fromstep A (1.0 g, 3.1 20-nmpol) and-
CuCN (5580092716723 mmol ) in DVF (31 nlL) was heated at 15PCT/URMT46 t r ogen
for 16 hrs. The reaction mxture was then poured into water (100 nm.) and
the resulting pﬁecipitate was renmoved by filtration. The solid was
col |l ected, suspenfied in TFA (50 nlL) and 25 agitated with ultrasonication
for 5 mns. After filtration, the filtrate

t hrough a reverse phase cartrldefﬂg_S
PCT/ US00/ 27461 et hanol in wateg a

to give the title conpound as a so
N NH To a solution of the conpound
met hanol (50 nL) was added concent HCO (0.4 nL) and pal |l adi um on

carbon (10% . The reaction 10 mxturRe was stirred under 1 atm hydrogen for
14 hrs, then the flask Mﬁ gu e% th ni,tro en a he reacti m xture
was filtered througf & uppope OF; Eherfeings gﬁa TPENSVE 8b gi ve the
title Comooqugas the 9§yg.;nofifyl Qi @t@msadsfo mié Iat NHSN: wés\aaaéhr do a -

sol ution of ‘fHe cOhpoun mstep C
di chl or o¥ret badatiocd wif) e&hy@cmme&d@sd brz:@tu@q\m |T§§pr( >¢| @tlhy|1§m°ne (0. 94

m, 5.42 ”nﬁhhlﬁob&@BW1se. The solution was allowed to warm to
-25°C over 1.5 h, then quenched by pouring into rapidly

s concentrated and passed
using 30% - 146 WD 01/27107
t. The solvent was renoved
my©® 48% vyield). 5C. NH2 NN
\n1step B (547 ng, 2.0 nmmol) in

stirred 1N HCl. The solution was extracted with ethyl
acetate (200 mL) and the organic layer washed with

10 saturated aqueous sodium bicarbonate (200 mL) and brine
(200 mL) then dried (Na,SO,). After concentration under
reduced pressure, the residue was purified by flash
column chromatography (silica, 40% ethyl acetate in
hexanes to 60% ethyl acetate in hexanes) to give the

15 title compound (1.43 g, 84%).

To a solution of the ketone from step B (1.35 g,
20 4.73 mmol) in THF (47 mL) at -78°C was added LiHMDS in

THF (4.8 mL, 4.73 mmol) dropwise. After 1.5 h at -78°C,
a solution of N-bromosuccinimide (0.84 g, 4.73 mmol) in

THF (5 mL)was added via canula. The reaction was

quenched with the addition of saturated agueous ammonium
25 chloride (20 mL). The mixture was partitioned between

ethyl acetate (150 mL) and water (150 mL). The organic
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by. .butyryl chloride (0.28 nL, 2.7 mmol). The ice bath was renoved and the
reacti on MO WIwas stirred at 25C for 30 mins. The TLEGUOSYPF#MSkanol in
di chl oronet hane) anal ysis showed the presence of a diacylated internediate

25 (Rf= 0.8)1ayée &Eécﬁagﬂed“vﬁﬂl{ %é’@&é@é&‘ e‘@utshs g%luuegﬁgt ate l(J 40 m)

and washed seguent |aII aturate
bi car bonat es’? % W%Wﬁ@ G%rmme(l&&gm)e Axged WNa.2Rded over
sodi um 147 mo&«sﬁaéﬂar&a*d usmyrzmcewl Prafssurdf.t erF1bel selumm sul fate

was flltered re resul ting.crude material was
taken up in n%%%ﬁ%%?gf%gﬁi)yégﬁf e %gﬁ AEEGSE P HT§§“§ geous sodi um
hydr oxi dé. Aprevidedi the ti@le;cﬂcmp'mmds a2 endes&d .aci dic w t h TFA and
subj ected to preparative HPLC to give the title conpound (205 ng, 67%
yield) as a palered oil. E NHNNH ND 10 A solution of the conpound
fromstep D (72 ng, 0.21 nml) in POC13 (5 nL) was heated at 80C for 12
hrs. After cooling to roomtenperature, the reaction nixture was quenced
by the dropw se addition of the sgluti to 35 |§e After nelting the

remai ning ice, the aqueous solﬁtn d%ré basic (pH 8-9) with
concentrated ammoni um hydr oxi d¥~y'The spensi on was then

extracted with dichloronethane (180 niL) and/the organic |ayer was dried
b

-4

over sodiumsulfate. After the 2Q tration, the solvent was renoved and
the resulting crude was taken u a solution of 30 % nethanol in

A solution of the bromide from step C (41 mg, 0.11
10 mmol) and 2-aminopyridine (11.0 mg, 0.11 mmol) in DMF (1

mL)} was heated at 90°C for 2h. The solvent was removed
under reduced pressure and the residue purified by
reverse phase preparative HPLC as described for Example 1
to give the title compound ( 22 mg, 55% yield) as

15 trifluoroacetic acid salt; MS: m/z 361 (M+H)+.

The following Examples 264 to 266 compounds were
prepared in a manner gimilar to that described above.

Example # Structure Characterization
MS: (M+H)'

RO
Q

265 g—%w 361

gl
266 - © P 366
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water and treated wth 3 drops of TFA to give a precipitatee. After .. .
filtrati MOOVEHOTi [trate was concentrated to give the tiPERUSWRIMIND (67
ng, 98% 25 yield) ; MS nlz 324 (MH) +. The foll ow ng Exanples 272 to 278
conpounds were prepared by the nethods descri bed above. 148 WD 01/27107
PCT/ US00/ 27461 Exanple # Struct ur eefiimpet®gy zation Ms: (MrH)' N 272 , N
NN 296 / H273 "NN\ N 358 NH &l 274 N392 NH NNH C N1 275 N \
N~392/ N~ NH C1 276 N392 N N-"X NNH C 277 " 427 ~ N~ \~ .NN /

O N\f 278 1 NN 388 / N~ NH

N-N N
] 4
PV @
H
5 A.
Cl

HN-N

S0
/>=o

A solution of 3-chlorophenylhydrazine (0.5 g) in S
10 mL acetone-water (1:1) was heated at reflux temperature -
for 2h and concetrated to afford the corresponding
acetone hydrazone as an orange gummy solid {(quantitative
crude yield). To a portion of this material (0.1 g, 0.55
mmol) in 1 mL toluene was added a solution of
15 acetylisocyanate (102 mg, 1.2 mmol) in 0.25 mL toluene at
RT and the mixture was heated at 105°C for 5h in a sealed
tube. The mixture was concentrated and the gummy residue
was extracted with ether. The ether extract was

concentrated to afford the title compound as pale gummy
20 solid (80 mg).
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149 WD.Q1/ 27107 PCT/ US00/ 27461 Exanmple 279 HA, %"3 NN NH NH 6a
H3G - ( O WRMATHE| ution of 15 ng (0.04 mml) of the tit| PCHUSHAMSUND 174
in 5 mL dichloronmethane at 0C was added 56L (0.8 mml) of acetyl chloride
followed by 11 L &, triethyl amne. The solution was stirred for 30 mn
and 5 nL of 2ZM NH3 i n net hanol was addgd. The resulting solution was
stirred for 4 hr and the solvent was 1 enoved. The residue m xture was
purified by preparative HPLC to give 2 10% of the title conpound as
TFA salt; MS: niz 413 (M+H) +. Exanpl e 15 HACH3 "-,NNNH \ M/ G
HHQA NH O4 O 150 WD 01/27107 PCT/ USQ 7461 To a solution of 8 ngy
(0.02 mol s) of the title conpound 17 ’ﬁg 5 nL DCM at 0C was added 23 pL
(0.3 nmmoL) of methyl chlorofornmate fda] by 11 L of triethyl am ne.
The reaction solution was stirred for 2§hr and 5

5 The crude product from part A was dissolved 3 mL
of acetic acid-water-sulfuric acid (10:1:0.2) and heated
at 95°C for 15 minutes. The mixture was concentrated and
the residue was triturated with water to afford the title
compound as an off white solid (70 mg).

10
cC.
Ci
N—N
PA )—c
N
15 The compound from step B (50 mg) was heated in 1 mL
neat POCl, at 100°C for 3 h, concentrated and the
resulting brown gummy product was used as such in the
next step.
20 D.
Cl
N—N

y N
,/ﬂ‘ﬁah-n gfﬂ

A mixture of the crude product from step C (50
25 mg), the imidazolyl piperidine from Example 127, step A
(66 mg) and triethylamine (0.1 mL) in 0.5 mL N-
methylprrolidinone was heated at 125°C for 24h, diluted
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5 nm of 2M NH3 in methanol was added. The resulting soluti.on was stirred.
for 18 hwWad7d@hcentrated. The residual m xture was purkdu/esbolzgs61
preparative HPLC to give 1.2 ng (15k) of the title conpound as TFA salt;

MB: iz 429w1EH“H£hK11QcEQQtEO|hﬁﬂh@& EKEKPBSEuZleéggo gpounds wer e
prepared by u5|n

pro e%gres descri bed for the synthesis of Exanples
279 and 280PEGRY: HH? eEfi‘Eﬁp €4O¥gRALFutBYBKaAS élrlfalta@ﬁl MB: (MrH) + HA
"~ 1 N CH 28&bnééﬂtrhllﬂe&\lﬂslcr affotd SrulleColadubhC 2&2ul§~v)asc" hrél?f&e& NH

5?52310$|PC?%UB@%P%?%&fveEygég §%7d§§cr1bed %or E%ampie 1 to affa%d

the title compound as a yellow gummy solid (26 mg, TFA
salt), MS m/z 357 (M+H)+.

Example 268
cl

15041,

10

This compound was prepared according to the
procedure described for the synthesis of the title
compound of Example 174, brown gummy solid (TFA salt), MS

15 mwm/z 372 (M+H)+.

The following Examples 269-270 compounds were
prepared employing procedures described herein.

Example # Structure Characterization
MS: (M+H)®
Cl
269 é ' 371
N-N N
g
M &
el
270 %;§ 386
N-N N
I N 4
)\" “’k""z

20
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N. b\CPNH\ N To a solution of 10 ng (.027 mmol) of the title 5 conpound
174 in 5 WMOMRTWEt hanol was add 5 ng (.04mml) of PCT/US00/27461

1H benzotri zol e-1-nethanol (A R Katritzky, R P.Msgrave, B.Rachwal

C. Zakl i ka, Heterocycles, A, 19951E§%&s&£ﬁ9€?§9'“ti0” was stirred for 15
hrs at ambient tenperature and 2 ng(.04mm of sodi um borohydri de was
added. The 10 solution was stirr 6 hrs at anbient tenperature and
acidified with TFA. The sol ution purifiedyw th preparative HPLC to
give 1 nmy (10t) of the title congound (J/as\TEASpIt; Ms: mz 385 (MtH)'. 15
Exam= le 2856 NO ~ 8 A $COREt t hw__Z, 3-X+MH di phenyl cycl opr opane
carboxylate 20 A solution of tris(4-bronophenyl)am nium

hexachl oroanti nonate (245 ng) in dichloromethane (10 nL) was cooled in an
ice bath and purged with nitrogemfor—ftth—To thrs was added a sol ution of
cis-stilbene (180A. 152 WD 01/27107 PCT/US0O0/ 27461 ng) and et hyl

di azoacetate (1.14 g) in dichl ogpnethane (10nmL). The reaction m xture was
stirred overnight and all owed t%'wa rmto ambient tenperature. The reaction

was quenched with saturated pot carvo fﬁ solution in 5 nmethanol
(5nm), diluted wth water and ext ed wiAh | acetate. The organic

| ayer was separated, dried over nagnesium sulffate and concentrated to give
crude tigle conmpound (0.1 g) which was used wi thout purification

To a solution of the piperidine intermediate from

step A, Example 127 (5.0 g, 21.1 mmol) in DMF (150 mL)
was added DBU (9.46 mL, 63.3 mmol) followed by 2,6~
dibromopyridine (6.5 g, 27.5 mmol). The reaction mixture

10 was stirred at 100°C for 9 hrs under nitrogen. Then the
solvent was removed by rotary evaporation under high
vacuum and the resulting residue was purified by silica
gel chromatography using 10% methanol in dichloromethane
as the eluent to give the title compound (6.6 g, 98%

15 vyield).

A mixture of the compound from step A (1.0 g, 3.1

20 mmol) and CuCN (558 mg, 6.23 mmol) in DMF (31 mL) was
heated at 150°C under nitrogen for 16 hrs. The reaction
mixture was then poured into water (100 mL) and the
resulting precipitate was removed by filtration. The
solid was collected, suspended in TFA (50 mL) and

25 agitated with ultrasonication for 5 mins. After
filtration, the filtrate was concentrated and passed
through a reverse phase cartridge (C18 silica) using 30%
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10 B. The ester frompart A may be converted to the corr.esponding acid..
Via sapoWO02fi9%n with KOH in a 15 mixture of water and MIEHSMR7461he
resulting acid may be converted to the title conpound by using t he

procedur e P

cNH2 s 20 This I%6(;))frrgloxjtlm may %%ﬁeepgir%%"?rom 1?% S&Y%ét %rs*rpﬁ 'ﬂavﬁgarrpl e
285 by usi P tFVrehe didtel e caompond 3s ©@oble (398 13, 4€%01127107

PCT/ USOO 2AdfdiqfFxans 1 P 297.C1 NN OHN °~ HN A CI1 ®2NO 5 To a
solution of " L-proline tart-butyl ester HN (1.06 g, 7.5 nmmol) in dry DVSO
(10 M) were added 3-chloro-4-nitrofluorobenzene (1.48 g, 8.4 mmol) and
di i soprépyl ethyl ancne (2.60 nmL, 15 mmol). The resulting solution was
heated at 110C in a seal ed tube

0%

To a solution of the compound from step B (547 mg,
2.0 mmol) in methanol (50 mL) was added concentrated HCl
(0.4 mL) and palladium on carbon (10%). The reaction
10 mixture was stirred under 1 atm hydrogen for 14 hrs, then

the flask was purged with nitrogen and the reaction
mixture was filtered through a pad of celite. The
- solvent was removed to give the title compound as the

hydrochloride salt.
NH
N N

To a solution of the compound from step C (245 mg,
0.80 mmol) in dichloromethane (10 mL) at 0°C was added -
20 N,N-diisopropylethylamine (0.94 mL, 5.42 mmol) followed
by butyryl chloride (0.28 mL, 2.7 mmol). The ice bath
was removed and the reaction mixture was stirred at 25°C
for 30 mins. The TLC (10% methanol in dichloromethane)
analysis showed the presence of a diacylated intermediate
25 (Rf= 0.8). The reaction mixture was diluted with ethyl
acetate (40 mL) and washed sequentially with water (20
mL), saturated agqueous sodium bicarbonate (20 mL) and
brine (20 mL). The organic layer was dried over sodium

15
D.
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10..for 48 hours. The reaction m xture was cooled to room tenperature and
partiti on®P W& Wen brine and ethyl acetate. The aqueousPCEHYS00/27463
extracted with ethyl acetate. The conbi ned organic extracts were washed

wih water, shimtovensed Wkt o19atn6eR! gﬁ%;grégé fhevacua.

Purlflcatlon %tythe crude resi due on silica_ge exanes)

provi ded 1. WHHRHTFPYRE JOR SRsyting EFP@RIR“FEE)B tol was. 13 (1H,
d, J=2.7 HZ)t.akéh (iHmetthant19.(3 W) and Ui')aatéd%}lﬁﬂﬂ‘h 8ro s9o§ HZ)

o 012(5? (2&5 %H% (%49 ‘%'%Z 5@9351@%14'4 Ag}er—" iszl 1%?2% 6‘7‘t1°n (1

PCT/ USOQ527 46s :&naaremn)dm vi:l@hTrI‘G'APaJnﬁ Aub@apﬁeddtbOpﬁépgraﬂ:lﬁemml )

was di ssol vagh é Q:olgjlag" r lfI lé ?’;do 2§§i ﬂg( 56%)¥%g?§5£§u5“ ng 5

sol ution was |rre room errpera ars Ton m xture
was concent rmﬁleii yed vidun and azeotroped with toluene to afford 350 ng of

the title conpound as a brown solid. 1H NVMR (CD30OD) 8 8.26 (1H, d, J=2.7

Hz), 8.17 (1H, dd, J=9.3 Hz, 2.7 Hz), 7.19 (1H, d, 10 J=9.3 Hz), 5.20(1H,

dd, J=9.2 Hz, 3.9 M), 3.94 (1H, n), 3.77 (1H, ), 2.64 (1H m, 2.27 (1H,
n), 2.19 (3H, m. C. C 02N O HN| H N 15 This conpound nmay be prepared

fromthe part B
U “O’%

A solution of the compound from step D (72 mg,

0.21 mmol) in POCl3 (5 mL) was heated at 80°C for 12 hrs.
After cooling to room temperature, the reaction mixture
was quenced by the dropwise addition of the solution to

15 ice. After melting the remaining ice, the aqueous
solution was rendered basic (pH 8-9) with concentrated
ammonium hydroxide. The resulting suspension was then
extracted with dichloromethane (100 mL) and the organic
layer was dried over sodium sulfate. After the

20 filtration, the solvent was removed and the resulting
crude was taken up in a solution of 30 % methanol in
water and treated with 3 drops of TFA to give a
precipitate. After filtration, the filtrate was
concentrated to give the tilte compound (67 mg, 98%

25 vyield); MS m/z 324 (M+H)+.

10

The following Examples 272 to 278 compounds were
prepared by the methods described above.
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conpound by using the procedure described in Exanple 13 parts B, G .D and

E. RxanpW@ougyo7 C

02N )LN H N H2NN 1 20 -

155

WO 01PQI7IS00/27461

PCT/ USOQ' 27461 Thi s conpound nmay be prepared fromthe title conpound
Exanpl e 287 by using the procedure described in Exanple 14. 5 xa pl a ?.89

JN HN41 :i#ﬂgm—-;'ﬁ, A N Z2ZITOR radtire oF A T xt] o= 2 9m . pmpare
4- bronoci nnamate (0.5 g, 2 mol), r'io saercosi ne (O%a\fécsﬁf%zn%%?f
par af or mal[dehyde (0.19 g, 6.4 mml) in benzene (5P ni)MSwas(Mti)'red f
hr at refflux wth contrnuous renoval of water. T[ie M Xture was _COo{
anbi ent tenperature and concemtrated. The residue pas chromat ographe
silica gel} (ethyl acetbte) 5 &to give the desired|product (0.21 g).
ZN ~ NN/ 272 N NS 296
\_7/ \_NH
"x)/@
273 S v 358
\_/ "%/m
Ci
274 ¢S 392
\_7/ “C:>‘*§/m*
A
N\ .
275 \ N u§| 392
\ 7 "Q#,vuq
]
276 N\)/@ 392
\ N N
\ 7/ "D—S\,m«
[~ ]
277 N 427
\ N N
ﬁ
\ /™ \NH
u)/@’o\
\ N
278 N N§| 388
\_7 “%m

and
or 10
led to
on
B. N
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/ NH O==~ The est.er fromPart A may be converted to the 20 corresponding
acid via $¥pWAM7cation with KOHin a - 156 WO 01/ 27107PCUVSUB06/127461
m xture of water and di oxane. The resulting acid may be converted to the
title conpound by using the proceduEﬁamggﬁagiged in Exanple 13 parts B, C
Dand E. 5 Examp IP290 I N N1 H Be This conpound may be
prepared fromthe title conpouﬁ& anpl e 289 by using the procedure
described for Exanple 14. 10 Rxam 91 I1lk \ N 19, &N ( EIN~ NH O==~
A\ O N OR 15 To a sol ution of Net iyl i PHaamate (0.5 g, 2.2
nmol ) and cycl opent adi ene (0.17 g, 2N | uene (20 nL) was added
1M sol uti on of diethylalum num chl orjde . N8 'mol ) i n hexane at
-78C. The resulting solution was g ed at r 1.5 h and warned to
20 anbi ent tenperature and stirred 12 h. The so Hhion

Ci

HaC
o)

To a solution of 15 mg (0.04 mmol) of the title
S compound 174 in 5 mL dichloromethane at 0°C was added

56ul: (0.8 mmol) of acetyl chloride followed by 11 uL of
triethyl amine. The solution was stirred for 30 min and
5 mL of 2M NH, in methanol was added. The resulting
solution was stirred for 4 hr and the solvent was

10 removed. The residue mixture was purified by preparative
HPLC to give 2 mg (10%) of the title compound as TFA
salt; MS: m/z 413 (M+H)+.

Example 28Q
15
H,c
/ \ s
O\xm

O
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was washed with I N NaOH solution, dried (MJSO4) and concentrated. .The ..
resi due W@ O0H2M®hmat ogr aphed on silica 157 | iii WO 01/ 27A7USRN46$00) 27461
gel (ethyl acetate: hexanes/1:4) to give the desired product (0.39 g) as a

4:1 m xture of 2T%39”56fut§%n“£foghh ’(Nt525ﬁ§§;F?r§§tE%%eéf%%gn]part A may

be converted to the corresponding acrd'via“s KOH in a

m xture of eempsunddivaoxines dbepcEsatt ONY watd hdded B3 1aoNMErd asnd) t he
title conpound by using the procedure 10 described in Exanple 13 parts B,
C, D and E.ofpmrekhy? ghlorgformate f£phlowel bXHR1 Fhi of conpethylmay be
prepared fr e tijle o) I y I 0, 1.h racedur e
descri bed ?‘E\H a 'F%glﬁég?ﬁg&ﬁo%?g‘\'}me%agéﬁgg ?5%‘%@@ F§§384h%0§8§u ds were
prepar ed acBeref ngMt BHs Ha methanale wass ad alithe teguldindapiieions.

158 WO 01/4dd Odt PeFe8SERY 274 0y E@NBbRcéntlatielyr erhbaragighhiation M
(MtH) 293 388 Cl C N _~ N lNéI—L . .
mixture was purifie Y preparative HPLC to give 1.2 mg

(15%) of the title compound as TFA salt; MS: m/z 429

(M+H) *.
10
The following Examples 281-283 compounds were
prepared by using the procedures described for the
synthesis of Examples 279 and 280 compunds.
Example # Structure Characterization
. MS: (M+H)®
A, |
7\ CH,
281 b\n . 443
(Ol
Q. ¢
HN-*Q
Cl
S
HyC.
282 @ Ha . 457
& “wm
Eb ={ 2
- HN—-( o_{‘:
Hy
HsC,
7\ Ho$
283 b\ 427
= p.
. N ’>
HyC
1§
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~N.NJ 294 354 (_e¢t NH N N/ I NN 295367 N N \ N/ NH\--NN O
296 0 364WQIURTIOT N H -N NJ 297 0 364 <i>CH N N INH t =PCI/NS002189 WO
01/ 27107 PCT/USOQ 27461 298 0 362 N '\ N NH \--N N 299 CF3 404 / \ ONH
N\ NO- "=-NN 300 ~/ \ \ 380 Hkahohbl bgaN N-i 301 370 n N NH N N

QOJ«‘

To a solution of 10 mg (.027 mmol) of the title
5 compound 174 in 5 mL of methanol was add 5 mg (.04mmol) of

1H-benzotrizole-1-methanol (A.R.Katritzky, R.P.Musgrave,
B.Rachwal, C.Zaklika, Heterocycles, 41, 1995, 34). The
solution was stirred for 15 hrs at ambient temperature and
2 mg(.04mmol) of sodium borohydride was added. The

10 solution was stirred for 6 hrs at ambient temperature and
acidified with TFA. The solution was purified with
preparative HPLC to give 1 mg (10%) of the title compound
as TFA salt; MS: m/z 385 (M+H)*.

15 Example 285

Qi.y ',ﬂ“éz;ﬁ\*(i\\

G
®

Ethyl 2,3-cis-diphenylcyclopropane carboxylate

20 A solution of tris(4-bromophenyl)aminium
hexachloroantimonate (245 mg) in dichloromethane (10 mL)
was cooled in an ice bath and purged with nitrogen for
1h. To this was added a solution of cis-stilbene (180

- 152 -



302 -0 O- 3?0 fNH N \-N \--N N 160 WD 01/27107 PCT/USCQO 27461 303
PNC 366 W otfdrie7N NJ 304 - 370 N \' N/ 'NH ~=N NJ ThePCaIUSGMRMG! Exanpl es
305 to 314 conpounds were prepared according to the procedure described

above for 534 Siis ughu ' \ MS (M
P8 305 BT RRR SRR e HesReealeSI IR F HiTatehEpraARLaRne D L IV
WO 01/ 27107 (PomL) 3SoThe7yeactipnanixtyye wWps\skiryefy fyernight an

allowed to warm to ambient temperature. The reaction was
guenched with saturated potassium carbonate solution in

5 methanol (5mL), diluted with water and extracted with
ethyl acetate. The organic iayer was separated, dried
over magnesium sulfate and concentrated to give crude
title compound (0.1 g) which was used without
purification.

10

B.

Cl
(J

The ester from part A may be converted to the
corresponding acid via saponification with KOH in a
15 mixture of water and dioxane. The resulting acid may be
converted to the title compound by using the procedure
described in Example 13 parts B, C, D and E.

Example 286

C
J

This compound may be prepared from the title
compound Example'285 by using the procedure described in

Example 14.

> ““@Nﬂz

20
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-O-F3C BQ§?418 NNtNH }=NN -OC 309 C 418 N ~ N/ NH }=N

NJ
SU2TWPTN NM~N NJ -0 311 364 N N NH ~=N N POTAKR/B7A8! m m

cl C 310
>-NNJ -0 - 162 WD 01/27107 PCT/US00/ 27461 F 313 382 N ~ N NH
-00 C 314 414 N NH N Example 287
Cl
%"Ki
N
O

10

15

20

'J(u’<\~ !

ct
O2N

o)

T7< 0

To a solution of L-proline tert-butyl ester

HN

8]

T7< ° {1.06 g, 7.5 mmol) in dry DMSO (10 ml) were
added 3-chloro-4-nitrofluorobenzene (1.48 g, 8.4 mmol)
and diisopropylethylamine (2.60 ml, 15 mmol). The
resulting solution was heated at 110°C in a sealed tube
for 48 hours. The reaction mixture was cooled to room
temperature and partitioned between brine and ethyl
acetate. The aqueous layer was extracted with ethyl
acetate. The combined organic extracts were washed with
water, dried over sodium sulfate, and concentrated in
vacuo. Purification of the crude residue on silica gel
(7:3/EtOAc-hexanes) provided 1.98 g (90%) of a pale
vellow solid. 1H NMR (CD3;OD) 8 8.13 (1H, d, J=2.7 Hz),
8.02 (1H, d4d, J=9.3 Hz, 2.7 Hz), 6.92 (1H, d, J=9.3 Hz),
5.01 (1H, dd, J=9.2 Hz, 3.9 Hz), 3.35 (1H, m), 3.30 (1H,
m), 2.31 (1H, m), 2.07 (1H, m), 2.02 (2H, m), 1.38 (9H,
s).
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}=NW -0O The foll owi ng exanples were prepared in a manner simlar-to

t hat des®@PBE2I19Dr the preparation of Exanple 5 252. Exarqa/ese/2aiuct ure
Characterization WMs. (MtH)™ C 315 412 NNNHN ~=N~ OdC 316 412 N
N NHNN O163 WO 01/27107 PCT/USCO 27461 CI 317 412 N N ~ 1NK NJ
>)=N F3C 31 8 446 N NH}=N N C nglg /' \ 430 NNNH~-NN-j O

O2N

HO
0

The Part A compound (0.44 g, 1.5 mmol) was dissolved
in 1:1 CHCly-trifluorocacetic acid (5 mL). The resulting

5 solution was stirred at room temperature for 12 hours.
The reaction mixture was concentrated in vacuo and
azeotroped with toluene to afford 350 mg of the title
compound as a brown solid. 1H NMR (CD3OD) & 8.26 (1H, 4,

J=2.7 Hz), 8.17 (1H, dd4, J=9.3 Hz, 2.7 Hz), 7.19 (1H, 4,
10 J=9.3 Hz), 5.20 (1H, dd, J=9.2 Hz, 3.9 Hz), 3.94 (1lH, m),
3.77 (1H, m), 2.64 (1H, m), 2.27 (1H, m), 2.19 (3H, m).

C.
Cl
N
O
27

N

H N

15 This compound may be prepared from the part B

compound by using the procedure described in Example 13
parts B, C, D and E.

cl
OzN

HN
Hzﬂ"'<\N \
20
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Cl.Cl 320/ \ 446, NNNH}=-N'-j 0321392 N NINH}-NN 164 WO
01/ 27107 WOMIIBEY 27461 322 406 H NN \=N N F 323 ZRCIUSQ/2f441>=N N O
OC 324 442 NNH>-NN OCF3 0325462 N N/ C—~N'NH\ ~Ni O CF3

O 326 434 N N NHphjig compound may be prepared from the title
compound Example 287 by using the procedure described in

Example 14.
5 Example 289
\
N
Yo
/(\,N
HN
NH
Br (0]
A -
\
N
7 -OEt

o]

Br

A mixture of ethyl 4-bromocinnamate (0.5 g, 2 mmol)},
10 sarcosine (0.19 g , 2.2 mmol), and paraformaldehyde (0.1°9
g, 6.4 mmol) in benzene (50 mL) was stirred for 10 hr at
reflux with continuous removal of water. The mixture was
cooled to ambient temperature and concentrated. The
residue was chromatographed on silica gel (ethyl acetate)
15 to give the desired product (0.21 g).

BO

z

The ester from Part A may be converted to the
20 corresponding acid via saponification with KOH in a

- 156 -



}--NN 1-0 165 i i:~i WO 01/27107 PCT/US0O0/ 27461 O F 327 457 NQN N NH
t ~ - N-WOO02MPTD cl 328 - 439 N N )NH >N NJ CN oD cl PCITOS002%u61N / N ~
NN) =NDN CODC 330 439 NHD- - N N}-=N CD 166 WO 01/27107

PCTI USCO' 27 i kturd B ettt dddNd¥dxane. The resulting acid may be

converted to the title compound by using the procedure
described in Example 13 parts B, C, D and E.

5 Example 290
\
N

Y N

NH,
Br

This compound may be prepared from the title
compound Example 289 by using the procedure described for

Example 14.
10
Example 291
SRNe,
OoN HN
NH
O
A.
(J <
OzN OEt
15 To a solution of ethyl 4-nitrocinnamate (0.5 g, 2.2

mmol) and cyclopentadiene (0.17 g, 2.7 mmol) in toluene
(20 mL) was added 1M solution of diethylaluminum chloride
(2.6 mL, 2.6 mmol) in hexane at -78°C. The resulting
solution was stirred at -78°C for 1.5 h and warmed to

20 ambient temperature and stirred for 12 h. The solution
was washed with 1N NaOH solution, dried (MgSO,) and

concentrated. The residue was chromatographed on silica
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~=-NN ~N QD C .,332.Cl 473 N NNH}=-NN CNODC C 333 473 N }=N
NI ~N O W@BR09 N N4 'NH NON ~NO 167 WO 01/ 271BGI/ESIN208A0 27461
335 433 N NNH o—-=-NN ~NO-F 336 437 N NH>-N-J ~N>Q 0 Cl 337

469 N N NHgel (ethyl acetite:hexanes/1:4) to give the desired
product (0.39 g) as a 4:1 mixture of 2 isomers.

The ester from part A may be converted to the
corresponding acid via saponification with KOH in a
mixture of water and dioxane. The resulting acid may be
converted to the title compound by using the procedure
10 described in Example 13 parts B, C, D and E.

This compound may be prepared from the title
15 compound of Example 291 by using the procedure described
in Example 14.

The following Examples 293 to 304 compounds were
prepared according to the procedure described above for
20 Example 234.
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}==NNJ ~-NOO ' CF3 0338489 N \ N~NHC}=NNJ N OD The fall ow ng
exanpl eswoana7mrepared in a manner simlar to that descPCHA0§/B146% he
preparation of Exanple 5 174. - 168 WD 01/27107 PCT/US00/ 27461 339 349

N~~~ N N NHZ 340 363 NON NN NNHZ F 341 367 N~ NNNNHZ C1 C 342
403 N ~ NNH ~=N_NIINHZ MQ Cl 343 399 NI/ NLDE NE2 L E 344 417
. Example # Structure Characterization
: MS: (M+H)'
293 388
| Ci
\=N N
294 354
Ci
\=N N
295 367
NO2 - '
NH
\=N N
296 o\, 364
o]
\=N N
297 0 364
OH
N/ A\ No_é/jﬂ
\._..-—N N
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SNoHNH2 . - 169 WD 01/27107 PCT/ US00127461 Exama 1 345 1 F NN NH N'j
~N , -e WQOIUEHO7 N~V ~\ N ~ NH

60% 7 nmol) was added

to a solution of tert-butyl cyanoacetate (850

mml) in THE (20 ni).
exanpl e 252 part A (1.
at 60C for 2 dayz98 Ad
m.), preparjed from 1.
of 60% NaH ({14 mol ),

85C. The solution was

The sol uti
conbi ned Et
resi due obt
m n. Conce
by flash chrjomat ogr aph
200 ng of the tijd4 co
Exanpl e 346 | 25 part A

/ g (12
has added
stlrred

170

After stirring for I5mmm
g, 2.8 mmol) was
litional tert-bgyl

tert-butyl

-tHhe—featton—r-xttr-e—at—re4

y on silica gel (10/1/0.1

Tpound followeeﬁpy 400 ng qf the tlt|i comnmpound
/

cyanoacdtate ani gga n THE (3

H
y bUIIU .LU PyIIIIIWI‘I

cyanoacetate and 56

for an additional 2
racted with Et OAc.
d concentrated. The d
and heated at 60C fd

luced pressue —follg
CH2C12/ MeOH NHAOH) g3

o
N N
\=p N’,
300 o o 380
/ \
N N
\=p N
301 O 370
N N
\=p N‘J
302 —0 o— 380
N N
\=N N‘J

\/ ~-- N N 5 Sodi um hydr ipdenissutraen of

my, 6
from

added and the sol uti on was heat ed

0

0 ngy
o]

4 h.
The

rude
r 30
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WO 01/27107 PCT/US0.0/27461 B. CIl FNN'NH ~NNJ Thé title conpaund -.

from parwofigbme (180 ng) was

coupl ed wi th 3-chl or o- 4- PICHAISOYREAY |

boronic acid 5 according to the procedure described for Exanple 234 to

afford 66
preparativ
(MrH) + 10
O The titl
for Exanpl
NN O Th
3-chloro-4
for Exanpl
purificati

g

/~NH

NN
\=N

g of —thetjrtHe Tonmpuunmg—as—a TrA sat t jarter—purtficatiomby
e HPLC (corjdi tions ar, S described fgqr Exanple 1). M5 mjz 411
Fxa=go3 1146 C F 143uN -N NJ |[OA Sr a3g H WIN -IN NJ
P conpound jwas obt ai same 14 procedure descri bed above
2 345 part |A 17 01,2710y PCT/USQQO 27461 B. C F N|t BuN
2 title conpoundy 0 (404 ng) was coupled wijth
fl uorophenyl borgal rding {to the procedure degcri bed
b 234 to gfford 287 ng of the title cqdnpound as a TFA salt] after
DT Oy preparative HPCC(Tonditrons are [as

304 370

The following Examples 305 to 314 compounds were

prepared according to the procedure

Example 252.

described above for

Example # _ Structure Characterization
MS: (M+H)®
Cl
305 ' 384
NH
W) C}—(f:
=N N
—0
Cl
306 384
=N N
—0

- 1l6l -



descri bed for Exanple

N NJ The WGH27W3npound from Exanpl e 346 (35 ng) was

1). M. mz 485 (M+H) + 10

Exanr 1le 347 d F N
t r RERAUS0274¢15 i  of

~

6M HC1 and the resulting solution was heated at reflux for 24 h.
Concentrati pn of TNE 5 reactl ONgfni Xture at—Tedyced-—pressure—fottov by
purificatioh by preparfati ve HRLZ (conditions arg as described for Ekanple
1) afforded] 25 pyg7of t ompound as a THA salt. Mgq Mz 386 [ MrH) +
172 WO 01/p7107 PCT/ L Exanrle 148 C |[F N N/JH HON O fhe
title conpound from EX ng) was tréated wi th excess sod|{um
hydr oxi de i h aqueous r esul ;my m xtyre was heated at ref|lux
for 24 h. urlficatiq agtio i xture jby preparative HPLC | as
descri bed fpr Exanple |1, _dave 7 ng of the title] conpound as a TFA shlt. 1H
NMVR (400 , CD30D) §.72° (s, 1), 8.26 (s, 1), 18.21 (s, 1), 7.74 (d} 1, J
= 6.7), 7.4 10 (224 (b2 =313 3SF 2 —3F6tm 3),
2.34 (s, 3)] .85 (m 4. T | | owm ng exanpl e§ were prepared accorfding to
the procedufe dgggribgd abov Exanpl e 234. 15 Exanpl g Structurg
Characterization M :[ (MtH) O 349 349
N/ A\ N //NH
=N N
—0
Cl
309 Cl 418
= .
—0
ci cl
310 418
y=n .
—0
311 364
Y= "
—0
312 378
= "
—O0
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NH NO GNN C 350 353 N (IQ4INH NN 73 - 1 WO 01/27107 PCT/ USOQ 27461
Me 351 3%B00127P7 NN -'N NJ F3C 352 387 CX~ NH N -N N POWUSMS/22463 347 \
N~H-NNN C ~\ 354353 \ N/ NH_NN F 355 >\ 351 NI NNHN C

356 CE / \[387 =
313 382
=N N
-0
o cl
314 / 414
N N
=N -
—0

The following examples were prepared in a manner

similar to that described for the preparation of Example

5 252,
Example # Structure Characterization
MS: (M+H)®
ci '
315 412
=N N"
Yo
C)
316 412
NH
= "
Vo
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Nr..N NH.174 . WD 01/ 27107 PCTIUSOQO 27461 What is Clained is: 1. A conpound
havi ng t h™WG0¥2T887ure Rk a a ~R RIB./ 1 Z R4~ wherei n PCTHSMR7461t eger
fromlto5 5 Xis Nor CR5 wherein R5 is H, halo, alkenyl, alkynyl,
al koxy, al kyl,—aryt—orf neteroarytg Z 75 a freteroaryp—group—R—+s—H—al kyl ,
al kenyl , al kynyl, al koxy, - al kenyl oxy, al kynyl oxy, | (al kyl or aryl)3Si
(where each| 103akkyl jor aryl @ p i s independent), cycl oajikyl,
cycl oal keny|, am no, al kyl am ma=/di al ky] am no, al kenyl am no, al kynyl dm no,
aryl al kyl aml no, aryl, | aryl alkyl, i no, aryloky, cycloheteroal kyl],
cycl ohet eroEI kyl al kyl ,| het gf 0§ | am noj 15 het eroaryl oxy,
arylthio-, @rylsulfiny]. ar}%ul nyl, Ny i o, alky|thio, alkylsulfinylj,
al kyl sul fonyl, heterqg Ié i 0, heteroarylsulfinyl{ heteroaryl sul fonyl],
hal ogen, hal oal kyl, pol yhal oal kyl, pol yhal oal koxy,{ am not hi o,
am nosul finyl, am nosul fonyl, 20 al kyl sul fonyl am np, al kenyl sul f onyl arp no,
al kynyl sul f pnyTam no, jaryrsi,gonyram no,  neteroar ytsutrfonytamno;
al kyl am nocar bonyl , ryl am nogar bonyl, heteroaryl am nocar bonyl, hydragxy,
acyl, carboky, gagnocalr bonyl, Ry | car bonyl , 25 al koxycar bqay ,
al kyl car bonyl oxy, al kyf car bonW=asfi no, aryl carbony|, aryl carbonyl oxy,
aryl carbony| am no, hefteroa yl , \het er oaryl gar bonyl oxy,
N &
—N N
Vs
cl F
319 430
—N N
Vs
ci Ci
320 446
—N N
o}
321 392
—N N
-
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het er oar yl car bonyl am no,

cyano,

nitro,

al kynyl owolsopyioan no, 30 al kyl am nocar bonyl am no,

al kenyl am nocar bonyl am no,

al kenyl car bonyl am no, - -

PCT/US00/27461

al kynyl am nocar bonyl am no,

ar y| am nogat Iuuuyi T 10, tret ar yfalll mocar ILJUllyi M o5 =t I}\U)\yba1 boryham no,
al kenyl oxycar bonyl anj no, ycar bonyl am no,| aryl oxycarbonyl amjno,
het er oar yl oxyaambony| am no, I %, 1111 \ 11341 | | % lage ! | 11311 C
WO 01/ 27107 PCT/ USCQ 2746 rbopyl am no, al kyl am nocar bonyl oxy,
al koxycar bonyl ami no, | 1, 1y al p.%?%ﬂﬁxy)Zalkyl (where the two dryl or
al kyl subsgtituents chn be de entkdeefined, or linked to one arot her
to formal5 ring) , b 2R6R7 , -NR6 (C=NR7) alkyl, -NR6 (C=NR7) allkenyl,
- NR6( C=NRY) al kynyl , C=NR7) heteroaryl, -NR8(U=NCN)- amino, 0 -ff|l R$ nr
pyridine-Noxide, O|Rs O I (\ NRe NN 10 Ynf T)us | O (where Qlis O
or H2 andfn” 1s 0, 1 ) OfF NRBRO O -c=CR--|c-R8s tetrazolyl,
pyrazolyl | pyridyl, pyrimdinyl, imdazole, oxazole, or
triazole, | -?@Z3L3) re R13 and R4 are| i ndependedft |y al kyl|, 15
aryl, al kgxy, aryl ox) |, heteroaryl al ky] , heteroaryl oxy,
‘het eroarylial koxy, cy¢ C hEhetero kyl al kyl ,
cycl ohet enoal koxy, ol Nl o gj oxy);
N
O cl
324 / 442
Vg
,CF3
o
325 462
V-
ICFg
o]
326 434
—0
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R6,, R7,.R8, R8a and RO are the sane or different and 20 are independently

hydr ogen, W& G27107hr | oal kyl ,

(cycl oal kyl

)al kyl, or

aryl, heteroaryl,

aryl al kyl ,PCEHGS002746¥ | |

cycl oheteroal kyl; and RL nmay be optionally

substituted WTh Tromone 1@ 1V SUDStTtUuernts,; ; t he
sanme or dififferent and|are indepgndently any of the groups set out fof R3
and nmay be | optampal | ¥ 1 ndepe N |y substituted With fromygpe to fiye
substi tuent|s, which y be th Ame or different; |including
phar maceutijcal | y accept abl e 0 thereof, prodrugs thereof, and a}l
st ereoi songrs thereof;] wigh pr ovi Mhat whefe X is N, nis 4, apd Z
is - 176 11111111 1311 1 LLY CMe=M S WO 01/ 27107 PCT/ US00/ 27461
i m dazol - 4-jyl or 5-al kylinfdazol -4-yl attached at {the 4- position of }he
ring, then |RL is othef £hag phenyl or substituted phenyl. 2. The conmpound
as*defined |in Caim1l ergin Zis 5 a heteroarylf group containing 1jto 4
het er oat ons|, at IeasJ ne of which is a nitrogenlatom the heteroary
group bei ng-attached—to—the st—of—the—retectte—a—ar—avartable—riH r ogen
or carbon gtom 3. Th¢ congo %S defined in daijm1 wherein at 10 |east
one of R1, |R2, and{R4 is aNgk/or heteroaryl. 4. The cong?gnd as defined
in Cdaiml wherein X ifs N _5/ The _conppund as. deflined in aim1 whefein x
is GCR5. 15 6. The conpoy 3 ef | M Caiml wherein Zis imdhazole,
am noi m dazol e, al kyl ijm da . \alLKyl tas inidazo“e,
al kyl t hi o(gni no) i mi dazol e,/am no- (al kyl)imi dazol ¢, oxazol e,
(aIkanoylanino)inidazowgz;>

O

cl
328 439
N/ \ NQ_?/}H
<—N
o/
7]
330 439
=N N
(‘N
o)
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t hi azol e,
di al kyl i waareiie7:

benzi m azol e,

am not hi azol e, am nooxazol
al kyl (al kanoyl am no)i m dazol e,

arylanlnocarbonylanlno(alkyl)lnldazole

al koxycarb
am notri az
1 wherein

wherein th
fol |l ow ng

(al kyl or

cycl oal kyl
al kynyl am
cycl ohet er
het er oar yl
L1111 ¢ L
al kyi sul fi

bl e or

a)

iroups:
aryl ) 3Si

ho,
pal kyl ,
DXY,

ewa |
L)AL

Rl  Rrgjaryl

cycloalkenyl
35 aryl

aryl thj
WO 01/ 27107 ¥

IIIIIIIII

|n1d|ne
yl. 8. The conpoy
tituted within fr
al kenyl , al koxy,
er e, /Bady Ky Wl gro
Noni oi Ky no, dlaﬁ
no, aryl, ‘aryl al kyl,
roalkylalkyl het er oary
yl sul finyl, 177 1 1111
USOO’ 27461 aryl sul fonyJ

T AT bnf

V4

cyc|

*

heater nar_ul t O

7. The conpound as defined in

e, 20 ani nooxadi azol
al kyl ( argcTrojoors74A ol

nd as defbsed in C
omone to'five of t
al kenyl oxy, al kyny
p is independent),
kyl am no, al kenyl ani
aryl am no, aryl oxy,
|, heteroarylam no
FEErrererrrdr 11111
I, thio, alkylthio,

aroar \/l sul fi nVL

ﬁ'e

€,
€,

| e,
Claim
im1l
30
| oxy,

no,

het er oar yl
CF3CH2, po
am nosul fi
al kynyl sul
al kyl am no
10 acyl, c
al kyl car bo
aryl carbon

sul fonyl ,
yhakgal
nyl, am
fonylam
car bonyl ,
ar boxy,

nyl oxy,

ylanino,

<y T ou‘r | un]l S

hal ogen, hal

kyloxy zvf

S kyl , ~ pol yhal oal
CF30 and 5 CF3CHZ
nosjul fo kyl sul f onyl am no,
no,{ aryl sulfonyl am nd, heteroar
ryla' Ny ar onyl , Her oaryl

amijnoca al y acbonyl , 4
al kiyl carg_ﬂyl am no, 'bryl car bony

2’— aryl carbonyl, heteroaryl
o

dm nocar bonyl ,

kyl such as CF3 an

O, amno ,
alkenylgabfonylam

yl sul f onyl am no,
hydr o
| koxycar bonyl ,

|, aryl car bonyl oxy,
car bonyl oxy,

333

Cl Cl

473

334

419
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het.er oar yl car bonyl.am no,
al kynyl caMSbWa73i no, al kyl

cyano,

am nocar bonyl am no,

nitro,

15 al kenyl car bonyl am no,
al kenyl anPEHUSIORE#HEI ani no,

al kynyl am nocar bonyl am no,. aryl am nocar bonyl am no,

het er oar yl &

M nocar bon

['am no,

oxXycar bonytarmTTo

al kenyl oxyg¢ar bonyl am po, al ycar bonyl am no, |20 aryl oxycar bonyl am no,
het er oar yl ¢xyc@3asonyl am no, ocar b@nyl am no, &l kyl am ngg#r bonyl oxjy,

1, 1- (al koxyl or aryl pxy) 23 he two aryl or alkyl substitjuents
can be ind¢pendently defi §é t one ampother to forma ring,
such as 1, 3-di oxane of 1,3 =, S (0) 2R6R7, -NR6 (C=NR7) fal kyl,
OC--{ Re] NR (C NR Jalkgnyl, -NR (C=NR )al kynyl § NR6( C=NR7) het er oarjyl ,

- NR$( C=NCN)[- ami no, pyriddi ng-N-oxide, ORa ORe of_ N 3 2314 30 NRBRO O
i (where Qjis 0 or H2}ja n" is 0,1, 2 or 3) or {"CCHCRY" ;
tetrazolyl | pyrazolyl]| pyrydyl, thiazolyl, pyrimdginyl, 178 1111111
LilulLiflujr TIITIT *TC 5 WOUI/ #7107 PCTIrUSOO 27461 T m dazote,—oxazol e or
triazole; {PQR13) (R org R13 and R14 are}independently al kyl],
aryl, al kojry, a3d oxy |, heteroaryl al k%l , hetergparyl oxy,

het er oaryl al koxy, cyc cycl ohet er oal kyl al kyl, 5

cycl ohet er gal koxy, or | koxy); R6} R7, R8, Rea and Rd are
i ndependent/l y hydroge NH aryl, Heteroaryl , arylal ky|l,
cycl oal kyl | (cycl oal k eroal kyl | whi ch '

o] Cl
337 / 469
N N
i "
<——N
W
e /CF3
(o}
338 489
N N
) &
<—N
)

5

The following examples were prepared in a manner

similar to that described for the preparation of Example

174.
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substituents may be the sane or different fromeach other-10 and may be the

sane or wofdarmsnt fromthe base Rl group.

Claim1l wherein R1

9. The conpouRETABMHEMShed in
is substituted with one to five of the foll ow ng

subst i t uepts—atkyt;
het er oar yljam nocar bo
cycl oal kyljcar bgyy| am
al koxycar jonyl am no,
aryl oxycarnbonyl am no,
uriedo 20
het er ocycl|yl car bonyl §
carbonyl group via a

ni trogens I

aryl sul forpylamino_ hg

at ky anmocat 'uunny, ot y: antrocar bun_y: ;
yl, | kyl car bonyl am no, heteroaryl, halo, aryj,
no, arbonyl am no, heteyoaryl carfgq@anyl am no,
yl, njtro, cyclohetfroal kyl,
| ox¥l car bonyl am np, uriedo (where the
it/ efffwith alkyl| aryl or heteroary]),
1 t hg=\et erocycl e} i s connected to the
nitrogen or carbon %&on), al kyl sul f onyl am no,
bt o i amno—Rl Rl 1 N ] 25

ais: CHRY, -G , -CltCh 0 Ru 0 R4 R26| R23, Re4 and R25 afe
independertlyﬁg%grogen, 30 al kenyl, al kyny], aryl, ylalkyl
het er oar ylj, roanyl al cycl ol kyl, or cycl pal kyl al Kyl R20, R2f,
are indepgndently hydraggeW |, al kenyl| al koxy, aryloxy, aryl,
aryl al kyl , alkylnercdb%$ E , cycloal kyl, cycl oal kyl al kyl
P12 12322122122224200 TG 0 | 01INH#7107 PCT[ USOQ 27461 heteroaflyl,
het eroaryljal kyl , hyddoxy or haloalkyl: and these|lpreferred substituents
may either] be directlly attached to Rl, or attached via an al kyl ene chain
at an opgn position,| whi ubstituents may be the sane or
341 367
\=N N NH,
cl C _
342 /‘? 403
7\ <::>__%>‘NH
N N
\=p NJ\NHz
MeO c
343 399
N N _
EN N/kﬂﬂz
344 417

H2
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5 different fromeach other and may be the sane or different fromthe base
R1 group W@ 0RAWIconpound as defined in Caim1 wherein Z2CTESI0R74$4z0l e,

am noi m dazol e, al kyli m dazole, alkylthioimdazol e,

al kyl thio(am no)i m dazole, 10 am noggidgyldigdslazol e or
(acetylam no)i m dazole. 11. The conpound as defined in Caim1 having the
forrula Raea3 / ~R R% z Rg RA e . 15 12. The conpound as defined in
Claim1 having the formula g/n 3 R2R= V R4 13. The conmpound as defi ned
in CGaim7 wherein RL 20 is aryl or fet& oaryl and nis 1 or 4 14. The
conpound as defined in Caim1 wherein=the moiety R~ ~1 R2 jj,~ a Ra ~JA
/1l -R3 v R4 R* 25 15.. The conpoty efined in daim1l wherein R2
and R3 are independently H, Ioweruéik\ éizi}ﬁﬁgh xy or aryl, and R4 and
R5 are each hydrogen. WD 01/27107 R&l US 746§ 16. The conpound as
defined in Caiml1l wherein n pNgS
Caiml whereinn is 4, R2 a
R4 A,

or 4. 17. The conpound as defined in

y Hor Iower alkyl, and
8r
>’ ) D—(/\“"
Nr—g—-N
=N M"’I

_ Sodium hydride (270 mg of 60%, 7 mmol) was added to

a solution of tert-butyl cyanoacetate (850 mg, 6 mmol) in
THF (20 mL). After stirring for 15 min., solid

10 pyrimidine from example 252 part A (1.0 g, 2.8 mmol) was
added and the solution was heated at 60°C for 2 days.
Additional tert-butyl cyanocacetate anion in THF (30 mL),
prepared from 1.7 g (12 mmol) of tert-butyl cyanocacetate

. and 560 mg of 60% NaH (14 mmol), was added and the

15 temperature was increased to 85°C. The solution was
stirred at that temperature for an additional 24 h. The
solution was neutralized to a pH of 7 and extracted with
EtOAc. The combined EtOAc extracts were dried over MgSO4
and concentrated. The crude residue obtained was

20 dissolved in 30 mL of TFA and heated at 60°C for 30 min.
Concentration of the reaction mixture at reduced pressure
followed by flash chromatography on silica gel (10/1/0.1
CH,Cl,/MeOH/NH4OH) gave 200 mg of the title compound
followed by 400 mg of the title compound of Example 346

25 part A.
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5 and R5 are each H, and Rl is aryl or heteroaryl. 18. The conpound-as -
defi ned wo daian 1 wherein RL is phenyl, substituted ph®¢IIUS80/2H6t er oaryl .
19. The conpound as defined in Caiml wherein RL is phenyl, hal ophenyl,
di hal ophenyl, al kyl phenyl, 10 nitrophenyl, dial koxyphenyl,

al koxy(hal o) phenyl, al koxyphenyl, hal o(nitro)phenyl,

trifluoromethyl phenyl, biphenyl, h® ryl phenyl, cycl ohet eroal kyi phenyl,
al kyl t hi ophenyl, trial koxyphenyl or (di al koxy) phenyl, phenyl al kyl, 15
O N* IN<JQ. INKNN SON ON \ N i / \1/ NJor \~ NON 20
20. The compound as defined in O ai ereim\Rl, R2, R3 and/or R4 may be
joined together with the N atom NA Which they are attached
to forma non- aromatic ring. 21N Th s defined in Claim1ll

wherein Rs/ R7/ - RS 4 égég??ﬂj 1 11 NTI1 22112 011 1111 is L a
181 1 8 1 AW 01/27107 PCTN 27461 R2

The title compound from part A above (180 mg) was

coupled with 3-chloro-4-fluorophenyl boronic acid

5 according to the procedure described for Example 234 to
afford 66 mg of the title compound as a TFA salt after
purification by preparative HPLC (conditions are as
described for Example 1). MS: m/z 411 (M+H)"

10 Example 346

' cl F
4_;§E;§ / ~NH
'a O3

o

t-BuN

(o)

The title compound was obtained by the same
15 procedure described above for Example 345 part A.
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\ ~R3 rj,r . Rl 22. The conpound as defined in Caim1l wherein Ra R2 R2 R3
Rl , WOBR2MM~ RR rrr RBtR2Z Rs ar' ~i~/R31_ ~IPCIGR002R6: N~~ a
Ag SR 5 23. The conpound. as defined _in Claiml whereinn is 1, Xis
CH, Ra and R3 are pndependently lower alkyl or H 24. The conpound as
defined in Caim1l wherein 10 R Ra a -~ \R3f ~al/ R3 or Rl- R1-7Cy/ |
iIs RO R4 vb g ~I| 4 25. The conpound g5 defined in daim1 havi ng t he
structure 15 x9Y 3 ~ 'x3 x 3 RR4 a L ~-RBf NRA ~) NH2 (R= al kyl,
hal oal kyl , ~NH2

The title compound from part A above (400 mg) was
coupled with 3~chloro-4-fluorophenyl boronic acid
5 according to the procedure described for Example 234 to
afford 287 mg of the title compound as a TFA salt after
purification by preparative HPLC {conditions are as
described for Example 1). MS: m/z 485 (M+H)?'

Example 347

ct F
7 \é /\_—->_2/\NH
N_N N g _l

The title compound from Example 346 (35 mg) was

10

treated with 5 ml of 6M HCl and the resulting solution
was heated at reflux for 24 h. Concentration of the

15 reaction mixture at reduced pressure followed by
purification by preparative HPLC {conditions are as
described for Example 1) afforded 25 mg of the title
compound as a TFA salt. MS: m/z 386 (M+H)*
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H aryl, heteroaryl) ( (111111111111.11111 11111(11111 CL-N3 - 182 WD.-
01/ 27107 w2780 27461 1 Rze ; NON N H NH2 Ar N N N /PO¥/USDORF46{ R26=
hal o, al kyl, aryl, heteroaryl, R H cyano or nitro) (Ar = aryl or
heteroaryl) Ar RR7 N N N1 N R28p:Cx H WNR29 HN NH2 /> (R28=

al kyl, aryl or heteroaryl . N (RZ7:E§$?§}§6§$gryl) Rte= al kyl, aryl, or
heteroaryl) R30 Ar Ar N NN N N Nlar \EN N 11 />-NJ IN?NZZD__~H N180 _
N N NJ (R80= alkyl or halo) Ar N~ N N Nu Ar  Nu (Nu = al kyl-O al kyl

NH, N ~\NC- NI (al kyl}2N, alkyl-S or 1) NNJ nR Hn Rs 10 N IR Rs1
S 101 10 |

The title compound from Example 345 (15 mg) was
treated with excess sodium hydroxide in agueous MeOH.

5. The resulting mixture was heated at reflux for 24 h.
Purification of the reaction mixture by preparative HPLC,
as described for Example 1, gave 7 mg of the title
compound as a TFA salt. *H NMR (400 MHz, CD,OD) 8.72 (s,
1), 8.26 (s, 1), 8.21 (s, 1), 7.74 (4, 1, T = 6.7), 7.48

10 (m, 2), 4.46 (br 4, 2, J.= 13), 3.37 (s, 2), 3.16 (m, 3),
2.34 (s, 3), 1.85 (m, 4).

The following examples were prepared according to
the procedure described above for Example 234.

15
Example # Structure Characterization
MS: (M+H)*
MeO
349 349
/X ,.Q_}/,NH
Cl
350 353
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26.. The. conmpound as defined in Caiml wherein R

2, 4- dlchlorophenyl

dlnethylphe
11111111111
PCT/ US00/ 27
phenyl , 3-t
4- et hyl t hi
di met hoxyph
2- met hoxyph
3-chl oro- 4-
trifluorome
3,5-bistrif
3-(N-pyrro

3-(N- imda
al koxypheny
1- (2- al koxy
1-(3-al kyl -
al kyl (hal o)
al koxy(al kyl)
al koxypheny
al kyl (hal o)
al koxy(hal o
di hal opheny
al koxypheny

i s 4-bronophenyl,

4- chl or opW@BLI27103- br onophenyl , 3, 5- di net hoxyphenyl, 4- neRCEUSBBTASL
3- nitrophenyl 2- chlorophenyl 3-chl orophenyl, 2,5 15
2=ty gy T S=rrethytphemyd—4-—1183-
111111111141111 *CLNS™* | jai::{W 01/27107
161 3Rat hyl phen , 3-di et hoxyphenyl , | 4-tri f| @F>net hyl -
[i f | uor ometlhoxyphaenyl , 4-bi phenyl, 2-brpno- 4,5-di nethoxyphenyl,
bphenyl , 3,|4, 5- /tri net hoxyphenyl , 4-quProphenyI 2-chloro-|3,4 5
enyl, 4-nitfr R NH3- met hoxyphenyl , 4-net hoxyphgnyl ,
enyl, 3-br , 2-fluorof5- nethoxyphenyl
i t rophenyl -_fluoro-4-bronmophenyl, 3tethoxyphenyl, 3.
hyl phenyl , BFECdiquorophenyI, 3,5 10 {ichl orophenyl,
uorgggthyl 4- fluorophenyl 3-ttifluoro yl,
| ) phenyl , rolidinyl)phenyl, 3(Npyrazolinyl)phenyl,
70Iy|)pheny 1- (2, 4-d| hal o- 5-
tetrazol -5 %ﬁtrazole 1p hal ophenyl tetrazolj,
t 5- hal ophen
- hal opheny al koxyphenyl tetrazol e,
3heﬂf‘| t ot @Z } o~ hal n\_phnn\jll t QZQJI@,
(halo)ph% , 20 phenyl - alky - pyrazol e,
- al B®B- pyr phenyl -al kyl - pyrpzol e, 347
bhenyl - al kyj ) , al kyl phenyl -al kil - pyrazol e,
phenyl - al azol e, &l koxy(al kyl) pphenyl -al kyl - pyrazolq,
- al kyl - pyr | -al kyl 2p pyrazol e,
-al kyl - pyr M£U-
354 “ 353
i -
F
355 351
N N
— N
Cl
356 387
Cl
N N
— -
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hal oal kyyl - pyrazol e, al koxyphenyl (al kyl ) (hal o) pyrazol e, phenyl-pyri m di ne,
phenyl ( hbaypyr i di ne,  di phenyl pyri nidine, hal ophenyl (RETESMITHEE di ne,
di hal opyri m di ne, di phenyl (hal o) pyrimdine, 30 hal o(phenyl)pyrimn dine,

di al kyl (halyhgyrign el $emed Hdal ophenyl pyri m di ne, al kyl phenyl pyri m di ne,
al koxyphenyl pyrinm di ne, al kyl phenyl (al koxy) pyri m di e,

di al kyl phenyl (al kbxy) py cofipdung, haelikyl thal skptieenkeal koxy) pyri m di ne, 35

alkoxy(halo)phenyl(alkoxy)pyr|n1d|ne,,
d|halophenyl(dlalkylan1no)pyr|n1d|ne 4§liégaryl(dlhalophenyl)pyrlnldlne
hal ophenyl pyrimdine, - 184 1 lilil' 1111111 11 IN WO 01/ 27107
PCTI USOQ 27461 alkoxy(phenyl)pyrlﬂmdg ~haloal koxyphenyl pyri nmi di ne,

phenoxy( phenyl ) pyri m di ne, heteroaryl ( hﬁﬁyl)pyrlnldlne
di al koxyphenyl pyri m di ne, di al kyl phen {r|n1d|ne

cycl ohet er ofhexeimreniys ) ayrinteger fxoml kd@ (hal o) phenyl pyri mi di ne,

cycl ohetser oal kyl (gi hal gpRenyLyrpY: I y
al ky! (hal 0) phenyl ﬂylrﬂlgmﬁ Pﬁew K tf’%%iéel%ﬂeﬁ/ril?n dpmé"( aatseeaypyrim dine,

di hal opheny?¥ BIRPRY di FeEYLardeyd e B ESFPA YL e, 10
aIkylcarbonylphenzlQgranhdtaeoaﬂgmhgbyhpyrln1d|ne

a .
21 k1 (nal 6) phany! Byriai He. 2ERPRY) Btkehvl o prarmel. nat 68 koxy phenyl pyri di e,
a: ty: ff%ahgg@ﬂwﬁ%}zxyz@bﬁ:ykn*kqﬁhhalﬂwﬁm éaﬁkyﬁi 16vhere anch
hal ophaiy | SMGL o REY heT o8P HEP oHRPRF IR BEL oSy PR RYEYL
al koxyphenytysl cakenyl (i anind) aT¥kyTaeino/pdiatkpiandthoped in Caiml
wher ein alkenylamino, alkynylamino, arylalkylamino, aryl,
arylalkyl, arylamino, aryloxy, cycloheteroalkyl,
cycloheteroalkylalkyl, heteroaryl, heteroarylamino,

15 heterocaryloxy, arylthio, arylsulfinyl, arylsulfonyl,
thio, alkylthio, alkylsulfinyl, alkylsulfonyl,
heteroarylthio, heteroarylsulfinyl, hetercarylsulfonyl,
halogen, haloalkyl, polyhaloalkyl, polyhaloalkoxy,
aminothio, aminosulfinyl, aminosulfonyl,

20 alkylsulfonylamino, alkenylsulfon?lamino,

" alkynylsulfonylamino, arylsulfonylamino,
heterocarylsulfonylamino, alkylaminocarbonyl,
arylaminocarbonyl, heteroarylaminocarbonyl, hydroxy,
acyl, carboxy, aminocarbonyl, alkylcarbonyl,

25 alkoxycarbonyl, alkylcarbonyloxy, alkylcarbonylamlno,
arylcarbonyl, arylcarbonyloxy, arylcarbonylamino,
heteroarylcarbonyl, heteroarylcarbonyloxy,
heteroarylcarbonylamino, cyano, nitro,
alkenylcarbonylamino, alkynylcarbonylamino,

30 alkylaminocarbonylamino, alkenylaminocarbonylamino,
alkynylaminocarbonylamino, arylaminocarbonylamino,
heteroarylaminocarbonylamino, alkoxycarbonylamino,
alkenyloxycarbonylamino, alkynyloxycarbonylamino,
aryloxycarbonylamino, heteroaryloxycarbonylamino,
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XisCHor N nislor 4, Ri sCHBorH R3IisCH3 or H 25 R

Rl is 3-cWodi@pWényl , 3, 5-dichl orophenyl , 3-chloro- 4-f| RGIEHHERTA6L

3-di hydr obenzof uran-4-yl, 3-nethyl-4- fluorophenyl,

phtenyl 4- fdmiaicrligsn 1a?mifrldlora%§r1am§h%mtsﬁ Y bxy
h

hoxy- 5-chl or oph 3-chior,0-5 3 OX hen
e B‘B’FF%F%‘;/ YRR,  Hotrdad Iiy P2 Xoxy)zalkyl

uor OpHales R 5942
di chl or o- 5- nethoxyphéﬁa%)tetrggbls?bstltuents can be

|
h or optidRReRdaT I3H dekined, PI(QJ-@P‘FIeéréMoﬁét apPrherr heofosmya,

| 11 6~L ding)i, sl(IO)zl.wSR"y\D 0»11&62(7@%75’@1/;&&001&&4%-1«37)a1ken 1,
nethylphe%%ﬁ%tetrazol 1-(2- chlorophenyl) tetrazol - yI,

met hoxy= =@W3)aﬂkwn8iml-ER§(¢-NE?thtqypaaaﬂbonﬁﬁﬁdﬂaﬁpﬁhenyI

etny
(2-f
(2, 4-
(3-c

t
2-
2
3-
ik
3-
2-

(
E

razol - 5-yl, 1- (3- nethoxyphenyl)tetrazol 5-vyl,
(2- met hoxy- 3?oh+orqphenyl) tetrazol - 5-yl,

(3-chl or opteRyy| Yhat net hyl pyrazol - 5-yl, 10 1- (3-fl uorophenyl)
3- et hyl pyrazd=5%-Mb, 1-(3-nethoxypheny|)-3-nethy|pyrazol-5-y|,
(3, 5-di chl orophenyl ) - 3- net hyl pyrazol -5-yl,

( 3- chl or optiErhdines: d8sr azol - 5-yI ,

(3-chl or o-4- met hyl phenyt) - 3- met hl pyrazol -5-yl, 15

(2, 4-di net hyl ghenyl ) - 33net hyl pyr
(
(
(
(

3-

2

3- chl or o-#xX| Upgo YN.-6- ne ol -5-yl,
3-trifluorof hyI EYéX 3- et hyf py¥azol - 5-yl ,
3- chlier opheny®) 3 trif Jerohethglpyrazol 5-yl,
3-

net hyl piene 2 det 19y Hazendsmy|is 0, 1, 2 or 3) or
NR°R® o

2
3-
2-
3-
3-
1-
1-
I
1-
1-
1-
tet
1-
1-
1-
1-
1-
1-
1-
1-
1-
1-

—C==CH—C—R" tetrazolyl, pyrazolyl, pyridyl,
thiazolyl, pyrimidinyl, imidazole, oxazole, or triazole,
-PO(R*) (R™), (where R* and R* are independently alkyl,
15 aryl, alkoxy, aryloxy, heterocaryl, heteroarylalkyl,
heterocaryloxy, heteroarylalkoxy, cycloheteroalkyl,
cycloheteroalkylalkyl, cycloheteroalkoxy, or
cycloheteroalkylalkoxy) ; '

RS, R7, R8, RB2 and R? are the same or different and

20 are independently hydrogen, alkyl, haloalkyl, aryl,
heterocaryl, arylalkyl, cycloalkyl, (cycloalkyl)alkyl, or
cycloheteroalkyl;

and R! may be optionally substituted with from one
to five substituents;

25 RZ, R?® and R? are the same or different and are
independently any of the groups set out for R! and may be
optionally independently substituted with from one to
five substituents, which may be the same or different;

including pharmaceutically acceptable salts

30 thereof, prodrugs thereof, and all stereoisomers thereof;
with the proviso that where X is N, n is 4, and Z is

is H

- 185

5

3-met hyl -fgiqtd or ophenyl ) tetrazol -5-yl, 1-(2-nmethoxy-5 chlorophenyl)
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20 1-(3-chl orophenyl)-3-ethyl pyrazol -5-yl, ‘ : C e
5- ( 3- chl wiomaA7fd7uor ophenyl ) pyri mi di n-4-yl,  5-(2- chl or opREAYUSPO/27461
pyrimdin-4-yl, 5-(3- rrethylphenyl)pyrim'din-4-y|,

S Uﬁﬁ?&?&gi ghgfy&pg%ﬁcg%%ﬁ%ﬁl 224 defibaher eRReRY!)
5- (3, 4-di crp@sbphenyof ppemiugn ghen R 5ig 2oBhek r@umlph@wl)or

pyri m di n- 4g¥het PeutaBhEAYY- 5- chl orophenyl) pyrim din- |, 30
5- (2- met hoxy-5 s%?u‘é‘ro ngnyﬁ? pyr| m di n-4-y oy

I
5- (3- et hyl - 4-f1 u@rop élﬁyppgtyp as- @g;p.ned in Claim 1 wherein Z is

3-(3- ”EEhy|a4hétdﬁbaﬁginyfbﬁprbénﬁainﬂhg 1 to 4 heterocatoms, at
3-(3-chloro ugr op

upr onet hoxyphenyl
oyridin ot yidask 'habof WhIBR L8| B B1kreaet) abdne, bhey BREPFRATI )T
5- ( 3- chl or ogZetipubedpgeagtachedi bt hhéanesb pﬁrthequlecugke vi86anc L 14 S
Vo glfc 211075560 iRal ﬁ&é? ey or carbon
or o- uor opheny nor |ny pyr| m di n-4-yl,
- chl or ophenyl B-.3- m)ﬂqngoa@d ag gefined in Claim %. wherein at
C %?%Lgﬁ%pa?nknn ﬁ? nneﬁih)ﬂﬂd 'I@ZQJ (S%ﬁyhl or hheteroa
¢

tr| fI uoronet Hoxy d‘lsn d,gfg.pned in'claim %n)é"l'ze@/rllnmxdllns v
- chl or oghenyl ) - 2- net hoxypyr| m di n-4-yl,
- chl or ophenyl ) 2- hox
-t

r| d n
rifluoromet iyl p I ﬁlﬂﬂe& nln Cllamh(} wherein X is

, 4- di chiceR8phenyl ) - 2- rret hoxypyrl m di n- 43/I
- methy| phenyl )6 2- itehsompaund disn-defijned in Claim 1 wherein Z is

, o- di ey H\Kﬁ%@%‘i@ ) a%u.?%%tlml Qi Q&Ryiﬂﬂ:.da%ble, _

m no- 5- mad uorop s ,n%tlkgr)i)é%%.rol(gmlno):Lng.dazole, amino-
(alkyl) 1m1dazole , oxazole, (alkanoylamino) imidazole,
thiazole, benzimiazole, aminothiazole, aminooxazole, -

20 aminooxadiazole, dialkylimidazole,
alkyl (alkanoylamino) imidazole, alkyl (amino)imidazole,
arylaminocarbonylamino (alkyl) imidazole, '
' alkoxycarbonylamino (alkyl) imidazole,
alkylcarbonylamino (alkyl) imidazole, aminotriazole or
25 diaminopyrimidine. '
7. The compound as defined in Claim 1 wherein R1
is aryl or heteroaryl.
8. The compound as defined in Claim 1 wherein the
R® group may be substituted within from one to five of the
30 following groups:
alkyl, alkenyl, alkynyl, alkoxy, alkenyloxy,
alkynyloxy, (alkyl or aryl)sSi (where each alkyl or aryl
group is independent), cycloalkyl, cycloalkenyl, amino,
alkylamino, dialkylamino, alkenylamino, alkynylamino,
35 arylalkylammo, aryl, arylalkyl, arylamino, aryloxy,
cycloheteroalkyl, cycloheteroalkylalkyl, heteroaryl,
heteroarylamino, heteroaryloxy, arylthio, arylsulfinyl,

=277 = DO
* [ L " s *




15. 2, 5-di net.hyl i m dazol - 4-yl, 2-am no-5-ethyl-imdazol -4-yl,

2- am no- 5Wodaprwpyl - i m dazol -4-yl, 2-am nocar bonyl am no- PCTAIS00/27461
5-met hyl -i m dazol -4-yl, 5-nethyl-imdazol -4-yl, imdazol- 4-yl, or
4-met hylim g

lo 28 e as j ' | aim 1 having the
20 strucut reiﬁ%“ﬁ-ﬂ’h’% 'chIE’ %ﬁ?*ﬁﬁ?or tagﬁﬂgﬁrﬂf%&% _, p HHN N

p H Chiral adkysulfonyl, Ele@ezwralmiov heteroaryhsutfingl, 187 J
111111101  Wellehdarii bLhli¥ohyl , Nhd1dgenl, | hal¥@1R¥ 27881y RETbaEep1 27461

ON,

j

~NH |,

5

10

15

20

25

30

sulonNa¥HERY §nd\C§3éﬁ§f)p6i$ﬂé§5élkglgiy uch as CF30 and

CF3CH0, aminothio, aminosulfinyl, aminosulfonyl,

alkylsulfonylamino, alkenylsulfonylamino,
alkynylsulfonylamino, arylsulfonylamino,
heterocarylsulfonylamino, alkylaminocarbonyl,
arylaminocarbonyl, heterocarylaminocarbonyl, hydroxy,
acyl, carboxy, aminocarbonyl, alkylcarbonyl,
alkoxycarbonyl, alkylcarbonyloxy, alkylcarbonylamino,
arylcarbonyl, arylcarbonyloxy, arylcarbonylamino,
heteroarylcarbonyl, heteroarylcarbonyloxy,
heteroarylcarbonylamine, cyano, nitro,
alkenylcarbonylamino, alkymylcarbonylamino,
alkylaminocarbonylamino, alkenylaminocarbonylamino,
alkynylaminocarbonylamino, arylaminocarbonylamino,
heteroarylaminocarbonylamino, alkoxycarbonylamino,
alkenyloxycarbonylamino, alkynyloxycarbonylamino,
aryloxycarbonylamino, heteroaryloxycarbonylamino,
aminocarbonylamino, alkylaminocarbonyloxy, 1,1-(alkoxyl
or aryloxy)2alkyl (where the two aryl or alkyl
substituents can be independently defined, or linked to

one another to form a ring, such as 1,3-dioxane or 1,3-
dioxolane), S{O),R6R7, -NRS(C=NR7)alkyl,

o e

— VR

NR€ (C=NR7)alkenyl, -NRS(C=NR7)alkynyl, E)“' ’

NR6 (C=NR7) heteroaryl, -NR®(C=NCN)-amino, pyridine-N-oxide,
NRER® O

O B 2
e e 210

= 8a
(where Q is O or H, and n' is 0,1,2 or 3 ) or —CTCH—C-R™,
tetrazolyl, pyrazolyl, pyrydyl, thiazolyl, pyrimidinyl,

- 178 -
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o..'dJ/ NI/ H\VA 54adad\N~N HNEN G- A 0-G ¢~ Ck-NHN-
NHZ NH W @@27107- 11 N~ C[ / i1l N'NH 10 , r 0 NH O, 1\ NRQT@S09/27461 | \ | N
NHZ H+1 , O \ XINNN N\ I ~\ #H15 cl uiiiiiiiiiiiii CL Ns -

é?BNHV\g aﬁ/ﬁrﬁl ZIfEI;ZJ é}@%ﬁé@r tHazo1d] I—PcﬂRl@I) (Reaf, NEghde DHghd V- O

and R4 are independently alkyl, aryl, alkoxy, aryloxy,
heterocaryl, heteroarylalkyl; heteroaryloxy,
heteroarylalkoxy, cycloheteroalkyl,'cycloheteroalkylalkyl,

5 cycloheteroalkoxy, or cycloheteroalkylalkoxy) ;

R6, R7, R8, R® and R? are independently hydrogen,
alkyl, haloalkyl, aryl, heteroaryl, arylalkyl,
cycloalkyl, (cycloalkyl)alkyl or cycloheteroalkyl, which
substituents may be the same or different from each other

10 and may be the same or different from the base R' group.

9. The compound as defined in Claim 1 wherein R?
is substituted with one to five of the following
substituents: alkyl, alkylaminocarbonyl,
arylaminocarbonyl, heteroarylaminocarbonyl,

15 alkylcarbonylamino, heterocaryl, halo, aryl,
cycloalkylcarbonylamino, arylcarbonylamino,
heteroarylcarbonylamino, alkoxycarbonylamino, guanidinyl,
nitro, cycloheterocalkyl, aryloxycarbonylamino,
heteroaryloxylcarbonylamino, uriedo (where the uriedo

20 nitrogens may be substituted with alkyl, aryl or
heteroaryl), heterocyclylcarbonylamino (where the
heterocycle is connected to the carbonyl group
via a nitrogen or carbon atom), alkylsulfonylamino,
arylsulfonylamino, heteroarylsulfonylamino,

R o
R”—Jéfil:«h-—

Q/ - a’

R22 .

Where J is: CHR®, —ﬁ— —CH-CH— or —C—C— .
| o] Ru st Rz‘ RZE '

25

R23, R2%4 and R25 are independently hydrogen, alkyl,
30 alkenyl, alkynyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl, or cycloalkylalkyl;
R20, R21, R22 are independently hydrogen, halo,
alkyl, alkenyl, alkoxy, aryloxy, aryl, arylalkyl,
alkylmercapto, arylmercapto, cycloalkyl, cycloalkylalkyl,

— e

S | O



NH. NH 0.C
NH2 NH2 WROW27107 / INH2 C NH2 N--N d H2N C
1 NH2

189 WD 01/ %&%}opgf/lUS@@t%%@&lelk%O Rylroxy™NWr RhtoafkPh ; NabhC ~ —NH

111"

H 1

N r

10

15

20

vx .ill - N G NI \ NN/ 5 F\ C |
, 10 HN-BCT/¥#0iq746C

., N_pjiN ~N-NH HNA

NH2 Cl

Il NH2 a A , O Op ~-NHH" 1"~ =" rrerrrrerernl

these preferred substituents may either be directly
attached to Rl, or attached via an alkylene chain at an
open position, which substituents may be the same or
different from each other and may be the same or
different from the base R* group.

10. The compound as defined in Claim 1 wherein 2
is imidazole, aminoimidazole, alkylimidazole,
alkylthicimidazole, alkylthio{(amino)imidazole,
amino (alkyl) imidazole or (acetylamino)imidazole.

11. The compound as defined in Claim 1 having the

formula
'(Q/Ra

RL_CVQ\A

12. The compound as defined in Claim 1 having the
formula '

13. The compound as defined in Claim 7 wherein R}
is aryl or heterocaryl and n is 1 or 4

14. The compound as defined in Claim 1 wherein the

e R
/ s gh—x\\ix_§

15. The compound as defined in Claim 1 wherein R2

moiety

and R3 are independently H, lower alkyl, lower alkoxy or
aryl, and R4 and R® are each hydrogen.

RN R 8 W
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}-NHcl IDA, r NHNH .~\\ N~NH .\\ NeNH, F F/ O NHNH O"'NN-NHm --
~~NH2  Fwioor2710710 NH 11 NN \ 1 N NN p ,\\\ N-H/p N NPCT/USeodtMs1 Mz H H

I/ HF , Fr Chiral i N-$ 190 WD 01/27107 PCTI US00127461 $ C/ NHZ S r
G N~NHs p ' ~~\ 3§\ Nighe Podmfdund d&MNefndd %in/claim T widkei f AH NH2
is 1 or 4.

17. The compound as defined in Claim 1 wherein n
is 4, R2 and R® are independently H or lower alkyl, and R#%
5 and RS are each H, and R! is aryl or heteroaryl.
18. The compound as defined in Claim 1 wherein R1
is phenyl, substituted phenyl or heterocaryl.
19. The compound as defined in Claim 1 wherein R1
~ is phenyl, halophenyl, dihalophenyl, alkylphenyl,

10 nitrophenyl, dialkoxyphenyl, alkoxy (halo)phenyl,
alkoxyphenyl, halo(nitro)phenyl, trifluoromethylphenyl,
biphenyl, heteroarylphenyl, cycloheteroalkylphenyl,
alkylthiophenyl, trialkoxyphenyl or halo{(dialkoxy)phenyl,
phenylalkyl, '

15

0

D A X A
> i _
N ST MY PN
Or G- 00 (0 O O

20 20. The compound as defined in Claim 1 wherein R?Y,
R2, R3 and/or R% may be joined together with the N atom
and/or carbons to which they are attached to form a non-

aromatic ring.
21. The compounds as defined in Claim 11 wherein

25

* c L M S *
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I'Nk k 0.j ))- NH~5/ NHZ SH NHN S XN ON OCH3 Chiral | Chiral N-
NHCO N\Woolymr t / | / 10 O N NHZ/\ OX N | 17X @CTSOpRI461 NH2 C /
“NH\ , -\ NC 111111111111122222 1 t i | | | | 1111 M$ - 191 " ii WO
01/27107 PCT/USOQ 27461 />-NHH\ C N C i NHNH -NH2 H3

22.

”X

is

A
;&\j

2

V‘»,n

ol N\( A

/'l"/R

e

The compound as defined in Claim 1 wherein

R:
Ny
[ s
Iy
S

l-‘/

e ar

The compound as defined in Claim 1 wherein n

The compound as defined in Claim 1 wherein

"‘\u’

- 1-\_|./\§

The compound as defined in Claim 1 having the

i N\’
5
23.
is 1, X is CH, R* and R’ are independently lower alkyl or
H,
24.
10
RZ
e
X/ 2 is
;4/\\1 Q 3
25,
structure
15
31
e |,
r—x. /] »\
R b NE;

Fz\/@LRS
R™—X

R;QI S,

(R* = alkyl, haloalkyl,

atyl, heteroaryl)
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26. The compound as defined in Claim 1 wherein R?
is 4-bromophenyl, 4-chlorophenyl, 3-bromophenyl, 3, 5-
dimethoxyphenyl, 4-methylphenyl, 2,4-dichlorophenyl, 3-
nitrophenyl, 2-chlorophenyl, 3-chlorophenyl, 2,5-
15 dimethylphenyl, 2-methylphenyl, 3-methylphenyl, 4-
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yl 3 -trifluoromethoxyphenyl, 4-biphenyl, 2-bromo-
4,5—d1methoxypheny1, 4-methylthiophenyl, 3,4,5-
trimethoxyphenyl, 4-fluorophenyl, 2-chloro-3,4-
dimethoxyphenyl, 4-nitrophenyl, benzyl, 3-methoxyphenyl,
4-methoxyphenyl, 2-methoxyphenyl, 3-bromo-~-4-fluocrophenyl,
2-fluoro-5-methoxyphenyl, 3-chloro-4-nitrophenyl, 2-
fluoro-4—bromophgnyl, 3-ethoxyphenyl, 3-
trifluoromethylphenyl, 3,5-difluorophenyl, 3,5-
dichlorophenyl, 3,5-bistrifluoromethylphenyl, 4-

fluorophenyl, 3-trifluorophenyl, 3-(N-pyrrolyl)phenyl, 3- .

(N-pyrrolidinyl)phenyl, 3- (N-pyrazolinyl)phenyl, 3- (N-
imidazolyl)phenyl, phenyltetrazole, 1-(2,4-dihalo-5-
alkoxyphenyltetrazol-5-yl, alkylphenyltetrazole,
halophenyltetrazol, 1-(2-alkoxy-5-halophenyl)tetrazol-5-
yl, 1-(3-alkyl-4-halophenyl)tetrazol-5-yl,
alkoxyphenyltetrazole, alkyl (halo)phenyltetrazole,
alkoxy (halo) phenyltetrazole,

alkoxy (alkyl) (halo)phenyltetrazole,
phenyl-alkyl-pyrazole, alkoxyphenyl-alkyl- pyraZOle,
halophenyl-alkyl-pyrazole, alkyl(halo)phenyl-alkyl-
pyrazole, alkylphenyl-alkyl-pyrazole, alkoxy{(halo)phenyl-
alkyl-pyrazole, alkoxy(alkyl)phenyl-alkyl-pyrazole,
dihalophenyl-alkyl-pyrazole, dialkylphenyl-alkyl-
pyrazole, alkoxyphenyl-alkyl-pyrazole, halophenyl-
haloalkyl-pyrazole, alkoxyphenyl (alkyl) (halo)pyrazole,
phenylpyrimidine, phenyl (halo)pyrimidine,
diphenylpyrimidine, halophenyl (halo)pyrimidine,
dihalopyrimidine, diphenyl {halo)pyrimidine,
halo{phenyl)pyrimidine, dialkyl (halo)pyrimidine,
dihalophenylpyrimidine, alkylphenylpyrimidine,
alkoxyphenylpyrimidine, alkylphenyl (alkoxy)pyrimidie,
dialkylphenyl {alkoxy)pyrimidine,

alkyl (halo)phenyl (alkoxy) pyriwmidine,

alkoxy (halo)}phenyl (alkoxy) pyrimidine,

dihalophenyl (dialkylamino) pyrimidine,

heteroaryl (dihalophenyl) pyrimidine, halophenylpyrimidine,
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P enoxy(phenyl)pyrlmldlne, heteroaryl(phenyl pyrimidine,
dialkoxyphenylpyrimidine, dlalkylphenylpyrlmldine,
cycloheteroalkyl (phenyl) pyrimidine,

5 alkoxy(halo)phenylpyrimidine,
cycloheteroalkyl (dihalophenyl) pyrimidine,
halophenyl (alkoxy)pyrimidine,
alkyl (halo)phenylpyrimidine, nitrophenylpyrimidine,
dihalophenyl (alkoxy) pyrimidine, carboxyphenylpyrimidine,

10 alkylcarbonylphenylpyrimidine, naphthylpyrimidine,
alkylthiophenylpyrimidine, phenylpyridine,
halophenylpyridine, alkyl (halo) phenylpyridine,
dihalophenylpyridine, haloalkoxyphenylpyridine,
alkyl (halophenyl)triazole, alkyl (halo)phenyl- (alkyl) -

15 triazole, alkylimidazopyridine

N.
> alkyl

R

phenylimidazopyridine, halophenylimidazopyridine,
dihalophenylimidazopyridine, alkoxyphenylimidazopyridine.

20 27. The compound as defined in Claim 1 wherein
X is CH or N;

n is 1 or 4;

. R* is CH, or H;

R® is CH; or H;

25 R' is H;

R* is 3-chlorophenyl, 3,5- dlchlorophenyl 3-chloro-
4-fluorophenyl, 2,3-dihydrobenzofuran-4-yl, 3-methyl-4-
fluorophenyl, 3-phenyl-4-fluorophenyl, 2-fluoro-5-
methoxyphenyl, 2-methoxy-5-chlorophenyl, 3-chloro-5-

30 methoxyphenyl, 3-ethyl-4-fluorophenyl, 1l-phenyltetrazol-
5-yl, 3-(2-fluorophenylcarbonylamino)pyridin-2-yl,
1-(2,4-dichloro-5-methoxyphenyl) tetrazol-5-yl,

1- (3-chlorophenyl) tetrazol-5-yl,
1- (3-chloro-4-methyl) tetrazol-5-yl,
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1- (2-methoxy-5-chloro) tetrazol-5-yl,

2- (propylcarbonylamino) phenyl,

1- (3-methyl-4-chlorophenyl)tetrazol-5-yl,

1- (2-methoxy-5-chlorophenyl)tetrazol-5-yl,

1- (3-methoxyphenyl)tetrazol-5-yl,

1- (2-methoxy-5-chlorophenyl) tetrazol-5-yl,
1-(3-chlorophenyl) -3-methylpyrazol-5-yl,
1-(3-fluorophenyl) -3-methylpyrazol-5-yl,

1- (3-methoxyphenyl) -3-methylpyrazol-5-yl,
1-(3,5-dichlorophenyl) -3-methylpyrazol-5-y1,
1-(3-chlorophenyl) -3-ethylpyrazol-5-y1,
1-{(3-chloro-4-methylphenyl) -3-methylpyrazol-5-y1,
1-(2,4-dimethylphenyl) -3-methylpyrazol-5-yl,
1-(3-chloro-4-fluorophenyl) -3-methylpyrazol-5-yl,
1-(3-trifluoromethylphenyl) -3-methylpyrazol-5-y1,
1- (3-chlorophenyl)-3-trifluoromethylpyrazol-5-yl,
1- (3-methylphenyl)3-methylpyrazol-5-yl,

1- (3-chlorophenyl) -3-ethylpyrazol-5-yl,

5- (3-chloro-4-fluorophenyl)pyrimidin-4-yl,
5-(2-chlorophenyl) pyrimidin-4-y1,

5- (3-methylphenyl)pyrimidin-4-yl,

5- (3-trifluoromethylphenyl)pyrimidin-4-yl,
5-(2,4-dichlorophenyl)pyrimidin-4-yl,
5-(2,5-dimethylphenyl)pyrimidin-4-yl,
5-(3,4-dichlorophenyl) pyrimidin-4-y1,
5-(2,3-dimethylphenyl)pyrimidin-4-yl,

5- (2-methoxy-5-chlorophenyl)pyrimidin-4-yl,

5- (2-methoxy-5-fluorophenyl)pyrimidin-4-y1,

5- (3-methyl-4-fluorophenyl)pyrimidin-4-y1,
3-{3-methyl-4-fluorophenyl)pyridin-2-yl1,
3-(3-chloro-4-fluorophenyl)pyridin-2-yl,
3-(3-trifluoromethoxyphenyl)pyridin-2-yl, _
5- (3-chloro-4-fluorophenyl) ~2-methoxy-pyrimidin-4-y1,
5- (3-chloro-4-fluorophenyl) -2-dimethylamino-pyrimidin-4-
yl,

- 186 - -

O o R




NH NH/,--NH= C NC NX). ChiralChiral 10 NH N=\N~ NH- 1 /~ - NH=-L~N NHs
C \ N Ccwiorarz7107~ / chiral F Chiral e NNH (° H X)NH2 POr/osa27461 ~ NTwd q
\' \r A Chiral 0 dal Chiral 1 1111212111121212111212121121211 * CL N $

15511 W PSR CETEASORLgR i s Sy M 41,
1-(3- chlorophenyl) -3-methyltriazol-5-yl,
1- (3-chloro-4-methylphenyl) -3-methyltriazol-5-yl,
5-(2,5-dichlorophenyl)pyrimidin-4-y1,
5 5-(3-chlorophenyl)pyrimidin-4-y1,
5- (3-trifluoromethoxyphenyl)pyrimidin-4-y1,
5- (2-chlorophenyl) -2-methoxypyrimidin-4-y1,
5- (3-chlorophenyl) -2-methoxypyrimidin-4-yl,
5- (3-trifluoromethylphenyl) -2-methoxypyrimidin-4-yl,

10 5-(2,4-dichlorophenyl) -2-methoxypyrimidin-4-yl,

5- (3-methylphenyl) -2-methoxypyrimidin-4-vyl,

5-(2,5-dimethylphenyl) -2-methoxypyrimidin-4-yl, or

5- (3-methyl-4-fluorophenyl) -2-methoxypyrimidin-4-yl;
Z is 2-amino-5-methyl-imidazol-4-yl, _

15 2,5-dimethylimidazol-4-yl, 2-amino-5-ethyl-imidazol-4-vy1,
2-amino-5-isopropyl-imidazol-4-yl, 2-aminocarbonylamino-
S-methyl-imidazol-4-yl, 5-methyl-imidazol-4-yl, imidazol-
4-yl, or 4-methylimidazol-5-yl.

28. The compound as defined in Claim 1 having the
20 strucutre '
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NV NMNE N~9N NN~NH O\ I the d \ " Noml HCHB CHB FEFF C F - -F F.N
N NNH NCWORH2ZT87- N NH N ONJ NNJ NO NNHp F CFS N pcivubbdz7dsiN N NH
N J 5 NN 31. A pharnaceutical conposition conprising a conpound as

defined in Claj m1 and a pharmaceutically acceptable carrler therefor. 10
32. A nethod f preventing or wmieameng disorders cau by intracel lul ar

aci dosi s duri ocardlal i scheyg@, hypertension, pectoris,

cardiac arrh m_a, reperfusion ury, nyocardi al is, cardi ac
dysfunctiong Nlgch ¥rol, repal disejse or 15 he 1 nghi ch
conpri ses ad ngtoa @w gpesi es in Mee tgent a
therapeutically effective anpus A cqyound as define |n Jdaim1. 33.
A met hod forggreventing or treating nyocardial ischema, which conprises
adm ni stering a nammllan 20 species in need of treat Jent a

t her apeuti cal | fective a conpound as def] 2d in Caim1l. 34.
A net hod for event| or treatl an ischem c cel n, which conprises
adnlnsterln ian s i Qg of treat a tyherapeutically
215 _ 1 111 121 | 1K J ’\No—é\""

29. The compounds as defined in Claim 1 having
the structure
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MS W 01/27107 PCT/US00/ 27461 effective anount of an antiischem c agent
whi ch i s Wo@eawdund as defined in Caiml. 35. A nethod BFGRUOBHMSHt i ng or
treating a peripheral vaseular disorder, which conprises 5 admnistering
to a mamual i an speci esatnmneed of treatrre t a therapeutically effective

amount of an antiis agent which is{a conpound as defined in claiml.
36. A netho g or treating\lloyeM|inb ischem a, which
conprises a ring to a mammal i an } Mln need of treatnent a

t her apeuti cal | fective anour® P30t i ¥scher ¢ agent which is a
conpound as deffined in Claim1l. 3 he nmethod as defined in Caim 34
wherein the perdpheral vascul,ar dirsdrder is an isghemc condition. 15 38.
The met hod as defined ifn Claim 33 wherein the ischemc condition is |ower
linb ischema. 39. T Wpod as defined i in 33 wherein the ischemc
condition is periphe lat ergscl erotic di §L§ The net hod as defi ned
in Caim36 yherein perﬁ pheggal ath t| c di sease invol ves
intermttent I cation. 41. The’ d as deflnedln Claim 34 wherein
the periphera scul ar disorder is aud' s di sease or LeRiches
Syndronme. 25 42.7A nethod for the relief i synptons of pain, parethesia
or disconfort in the limb and gluteal regions produced by arterial

i nsufficiency vvhere\ t Hz are initi w OF wWorsened w ul ation,
whi ch  conprétsessg@fmihi stering to a na iarmspeci s i n H8eeOT 30
treatment a theg eutlcally effe armuﬁto g colfpoind as defined in
Caiml. 43. A ?dfor preventi r treating intexfttent

cl audi cati on, whi chesgonpri ses adm nigst eri ng o
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to a patient in need of treatnent a therapeutically 35 eff.ective anmount of:
a conpouvdoas2etined in Claim1. 111--1111111111111111118ct/usdortdéh S -
216 WO 01/27107 PCT/ US00/ 27461 44. A pharmaceutical conbination
conprising a conpound as defined {n Claim1 in conbination with tissue

pl asm nogen act vat or (natural econbi nant), str¢gptokinase, retepl ase,
activase, | ang i pr our oki nase, bat ed streptoki nase
pl asm nogen aciz= ator c npl ex , or ani naf ar | and

pl asm nogen a 45. A p " maceut\cal conbi fation conprising a
im on wi tNj et
i nhi or aué]‘ ant i pINa in t njirboxane

conmpound as

aggregation¥

recept or antagoni st, a prostacyclin minmfticy; a phosphodi estBrase (PDE)
inhibitor, a thromboxane A synthetase inhibitor, a serotonin-2-receptor

ant agoni st, a Or ;pogen recept ok 1o ant agoni st, aspirin, a hypolipidemc
agent, an an abetic agent, a ti hypertensi Vﬁﬁent, a (3- adrenergic

agoni st, an anficholineygic agen n anti- infla ory cortiocosteroid or

an anti-infl t mt or anti-a rhythrric nt agd/or an 20
anti ost eoporghs#s™ 46 Th™ pha Hal chf @Qg\ defined in
Cl aim 45 wherein the pI at el gt "o@gre nhi bl'f‘ar i dogrel,

ticol opidine, or CS-747, or ifetroban or aspirin. 25 47. The
phar maceuti cal cogbi nation as defined in O aim45 wherein the

anti hypertensive fagent is omapatriyat, genopatrilat, |isinopril,
fosinopril, _i @ aP{ an, |osartan, sartan, carvedi @ or anl odi pi ne
besyl at e. ct ct
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30- 48. The pharmaceutical conbination as defined in C aim45 wherein the
(3-adreneM¥/2346ni st is al buterol, terbutaline, fornotePCI/PStemsier ol ,
salneterol, bitolterol, or pilbuterol, and the anti-inflamatory agent is
becl omet hasone, triantinol one, flurisolide, 35 dexanethasone, budesoni de,
fluticasone, cronolyn, nedocroml, theophyII| zi l euton, zafirleukast,
nont el eukast and pranl eukast. #&111111 111111 If111111111 217 - ¢ L b's

1Bt WO 01/27107 PCT/ US00/ 27461 #39. The pharna | conbination as
defined in d aiym4s mhereln the ‘ i g pravastatin,

simvastatin, at atln 4522 or
itavastatin. 2&%? rnaceu I bl nati o M a conpound as
defined in Gh 1 an I|p|d merlnd" agent,, @an antidi abetic agent, an
anti-obesity agent, an dntihypertensive agent, a platel et aggregation
inhibitor, and/or an antlosteopor05|s agent. 10 51. The pharnaceuti cal

conbi nat i on d@’deflned in |n150 conpr|3|ngcsa|d conmpound and an

anti di abetic 52. The ti @ as det ed in Caimb51 wherein
the antidi abet t is 1, ggs\%ém of anbi uanlde 15 a sul f onyl
urea, a gl ucosj S --@hltor ARN;Jagonlst" a¥PAR a/y dual agoni st,
an SGE.T2 i nhj, - { QP4 in an aP2 [ bi insulin

sensitizer, a Iucagoﬂ'llke pept] de 1 (GLPg nsullnu\ﬁﬁ/or a
meglitinide. 20 53. The cdnbi nati‘on as deflned In Caimb52 wherein the
antidi abétic agent is 1, 2, 3 or nore of metformn, glyburide,

glinmepiride, éﬂlpyrlde gIlplZlde“ﬁ orpropanlde gllcla2|de acar bose,
mglitol,
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pi oglitazone, troglitazone, rosiglitazone, insulin, GL 25.262570,

i sagl i t am@me127ddM- 501, NN- 2344, L895645, YM 440, R-119708cT/M80087461
repagl i ni de, nateglinide, KAD1129, AR- H039242, GW 409544, KRP297, AC2993,
LY315902, P32/98 gnd/or NVP-DPP-728A. 54. The conbjnatjon as defined in
Cl ai m 52 wherei p—(30 the conpound—g§ present in a \ g¥it ratio to the

om about 0.00 about 100:1. 55.

The conbi nati o8 ed in CgFm 51 wherein the i -obegity agent is a
beta 3 adrengryi Jtynad B [ I pRigRi tor S onpaf and

dopani ne) rkgﬁgt iy 'gjor,"\a=t Y. oi gptor:g;t %j an aP2

i nhi bitor and’®r an anofectic aoent . 11111 | NI LINCT) - 218

WO 01/ 27107 PCT/ US00/ 27461 56. The conbination as defined in C aimb55
wherein the anti-®besity agent {s prlistat, ATL-9%%2, #AJ9677, L750355,
CP331648, si buty&m ne, topirampey axoki ne, dexa tam ne, phenterm ne,
phenyl propanol §i fe, and/or 5 ndol . 57. The i nati on as defined in

Claim51 whereyn the INpid |lowtring aggnt is an i nhi b{tor, an HMG CoA
reduct ase i ghi B al @ t SW i nhi W a c acid
derivative, s up NOr of ep 10 al&=yvit a NFpoxygenase

i nhi bitor, or an ACAT inhibitor. 58. The conbination as defined in Caim
57 wherein Lhe lipid | owering agent is pravastatin, |ovastatin,

si nvast at i n,,?a_tcpr vastatin, cerivastatin, fluvastatin__ itavastatin,

vi sastatin, e ibrate, genfibrozl, 15 clofi?ge%te asy, m be, TS-962,
MD- 700, chol est é LY295427. : onbi nati on as

defined in d ai Z\:gh_egsin :
/MM N / ~NH N/ A\ N / ~NH
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t he conpound. is present in a weight ratio to the lipid- |owering agent

wi t hi n t hwortaage7from about 0.001:1 to 20 about 100: 1. 6CGCTIUR80LEEDI nati on
as defined in Claimb50 wherein the antihypertensive agent is an ACE
inhibitor, angiotensin Il receptor antagonist, NEP/ACE inRgpitor, calcium
channel bl oc(:;{é]er /gr (3-adrenergycNpl ocker. 25 61. Gpni nation as

A

defined in ai Wherein the a ypertensi ve ag I's an ACE i nhi bitor
which is captgpril__fosynopril,_efalapril \ |isinopci ui napril,
benazepril, JeMigpri é;ﬁ%[ﬂi 4 e p/A TN an J ybiNHor whi ch
is omapatril aty' 3 S| , R¥) ] \agKa 0- %(Z-rrekﬁ pt -

phenyl propyl ) am no] - 2, 2- di met*hyl - 7- oxo- | H azepi'ne-1 - acetic acid ’
(genopatrilat) or CGS 30440; an angiotensin Il receptor antagonist which is

i rbesartan, |ogar or val sartan; 35 anl odi pi ne besyl ate, prazosin HCL,

verapam |, nife ne, nadol ol, propranolol, carvedilol, or clonidine
HC1. 219 - | il PPN L e 1111 L MS W 01/ 27107
PCT/ USOQ 27463 89_yTh Hnhation as defined in O aimb50 wherein the
pl at el et aggr_‘ea?aw on.inhi byFor is aspirin, clopidogrel, ticlopidine,
di pyri danol i fetroban. [huhl11111lilil 1111111 11l * ¢ L 220
ol FaC cl
ct
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30. The compound as defined in Claim 1 having the
structure
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31. A pharmaceutical composition comprising a
compound as defined in Claim 1 and a pharmaceutically
acceptable carrier therefor.
10 32. A method for preventing or treating disorders

caused by intracellular acidosis during myocardial
ischemia, hypertension, angina pectoris, cardiac
arrhythmia, reperfusion injury, myocardial necrosis,
cardiac dysfunction, LDL-cholesterol, renal disease or
15 heart failure, which comprises administering to a
mammalian speciés in need of treatment a therapeutically
effective amount of a compound as defined in Claim 1.
33. A method for preventing or treating myocardial
ischemia, which comprises administering to a mammalian
20 species in need of treatment a therapeutically effective
amount of a compound as defined in Claim 1.
34. A method for preventing or treating an
ischemic condition, which comprises adminstering to a
mammalian species in need of treatment a therapeutically
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effective amount of an antiischemic¢ agent which is a
compound as defined in Claim 1.

35. A wethod for preventing or treating a
peripheral vascular disorder, which comprises
administering to a mammalian species in need of treatment
a therapeutically effective amount of an antiischemic
agent which is a compound as defined in Claim 1.

36. A method for preventing or treating lower limb
ischemia, which comprises administering to a mammalian
species in need of treatment a therapeutically effective
amount of an antiischemic agent which is a compound as
defined in Claim 1.

37. The method as defined in Claim 34 wherein the
peripheral vascular disorder is an ischemic condition.

38. The method as defined in Claim 33 wherein the
ischemic condition is lower limb ischemia.

39. The method as defined in Claim 33 wherein the
ischemic condition is peripheral atherosclerotic disease.

40. The method as defined in Claim 36 wherein the
peripheral atherosclerotic disease involves intermittent
claudication.

41, The method as defined in Claim 34 wherein the

peripheral vascular disorder is Raynaud's disease or

LeRiches Syndrome.

42. A method for the relief of symptoms of pain,
parethesia or discomfort in the lower limb and gluteal
regions produced by arterial insufficiency where symptoms
are initiated or worsened with ambulation, which
comprises administering to a mammalian species in need of
treatment a therapeutically effective amount of a
compound as defined in Claim 1.

43. A method for preventing or treating
intermittent claudication, which comprises administering
to a patient in need of treatment a therapeutically
effective amount of a compound as defined in Claim 1.

A
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44. A pharmaceutical combination comprising a
compound as defined in Claim 1 in combination with tissue
plasminogen activator (natural or recombinant),
streptokinase, reteplase, activase, lanoteplase,
urokinase, prourokinase, anisolated streptokinase
plasminogen activator complex (ASPAC), or animal salivary
gland plasminogen activators.

45. A pharmaceutical combination comprising a
compound as defined in Claim 1 in combination with a

- platelet aggregation inhibitor, an inhibitor of a-2-

antiplasmin, a thromboxane receptor antagonist, a
prostacyclin mimetic, a phosphodiesterase (PDE)
inhibitor, a thromboxane A synthetase inhibitor, a
serotonin-2-receptor antagonist, a fibrinogen receptor
antagonist, aspirin, a hypolipidemic agent, an
antidiabetic agent, an antihypertensive agent, a B-
adrenergic agonist, an anticholinergic agent, an anti-
inflammatory cortiocosteroid or an anti-inflammatory
agent or an anti-arrhythmic agent and/or an
antiosteoporosis agent. )

46. The pharmaceutical combination as defined in
Claim 45 wherein the platelet aggregation inhibitor is
clopidogrel, ticolopidine, or CS-747, or ifetroban or
aspirin.

47. The pharmaceutical combination as defined in
Claim 45 wherein the antihypertensive agent is
omapatrilat, gemopatrilat, lisinopril, fosinopril,
irbesartan, losartan, valsartan, carvedilol or amlodipine
besylate.

48. The pharmaceutical combination as defined in
Claim 45 wherein the P-adrenergic agonist is albuterol,
terbutaline, formoterol, fenoterol, salmeterol,
bitolterol, or pilbuterol, and the anti-inflammatory
agent is beclomethasone, triamcinolone, flurisolide,
dexamethasone, budesonide, fluticasone, cromolyn,
nedocromil, theophylline, zileuton, zafirleukast,

* c L M § - %

monteleukast and pranleukast.
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49. The pharmaceutical combination as defined in
Claim 45 wherein the hypolipodemic agent is pravastatin,
simvastatin, atorvastatin, fluvastatin, cerivastatin,
AZ4522 or itavastatin.

50. A pharmaceutical combination comprising a
compound as defined in Claim 1 and a lipid-lowering
agent, an antidiabetic agent, an anti-obesity agent, an
antihypertensive agent, a platelet aggregation inhibitor,
and/or an antiosteoporosis agent. ‘

51. The pharmaceutical combination as defined in
Claim 50 comprising said compound and an antidiabetic
agent.

52. The combination as defined in Claim 51 wherein
the antidiabetic agent is 1, 2, 3 or more of a biguanide,
a sulfonyl urea, a glucosidase inhibitor, a PPAR ¥
agonist, a PPAR a/y dual agonist, an SGLT2 inhibitor, a
DP4 inhibitor, an aP2 inhibitor, an insulin sensitizer, a
glucagon-like peptide-l (GLP-1), insulin and/or a
meglitinide.

53. The combination as defined in Claim 52 wherein
the antidiabetic agent is 1, 2, 3 or more of metformin,
glyburide, glimepiride, glipyride, glipizide,
chlorpropamide, gliclazide, acarbose, miglitol,
pioglitazone, troglitazone, rosiglitazone, inéulin, Gl-
262570, isaglitazone, JTT-501, NN-2344, L895645, YM-440,
R-119702, AJ9677, repaglinide, nateglinide, KAD1129, AR-
HO39242, GW-409544, KRP297, AC2993, LY315902, P32/98
and/oxr NVP-DPP-728A.

54. The combination as defined in Claim 52 wherein
the compound is present in a weight ratio to the
antidiabetic agent within the range from about 0.001 to
about 100:1.

55. The combination as defined in Claim 51 wherein
the anti-obesity agent is a beta 3 adrenergic agonist, a
lipase inhibitor, a serotonin (and dopamine) reuptake
inhibitor, a thyroid receptor beta compound, an aP2

inhibitor and/or an anorectic agent.
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56. The combination as defined in Claim 55 wherein
the anti-obesity agent is orlistat, ATL-962, AJ9677,
L750355, CP331648, sibutramine, topiramate, axokine,
dexamphetamine; phentermine, phenylpropanolamine, and/or
mazindol. . , - '

57. The combination as defined in Claim 51 wherein
the lipid lowering agent is an MTP inhibitor, an HMG Coa
reductase inhibitor, a squalene synthetase inhibitor, a
fibric acid derivative, an upregulator of LDL receptor
activity, a lipoxygenase inhibitor, or an ACAT inhibitor.

58. The combination as defined in Claim 57 wherein
the lipid lowering agent is pravastatin, lovastatin,
simvastatin, atorvastatin, cerivastatin, fluvastatin,
itavastatin, visastatin, fenofibrate, gemfibrozil,
clofibrate, avasimibe, TS-962, MD-700, cholestagel,
niacin and/or LY295427.

' 59. The combination as defined in Claim 57 wherein
the compound is present in a weight ratio to the lipid-
lowering agent within the range from about 0.001:1 to
about 100:1. '

60. The combination as defined in Claim 50 wherein

- the antihypertensive agent is an ACE inhibitor,

angiotensin II receptor antagonist, NEP/ACE inhibitor,
calcium channel blocker and/or P-adrenergic blocker.

61l. _The combination as defined in Claim 60 wherein
the antihypertensive agent is an ACE inhibitor which is
captopril, fosinopril, enalapril, lisinopril, quinapril,
benazepril, fentiapril, ramipril or moexipril;

an NEP/ACE inhibitor which is omapatrilat,
[S[(R*,R*)] -hexahydro-6- [ (2-mercapto-1-oxo-3-
phenylpropyl)amino] -2, 2-dimethyl-7-oxo-1H-azepine-1~
acetic acid (gemopatrilat) or CGS 30440;

an angiotensin II receptor antagonist which is
irbesartan, losartan or valsartan;-

amlodipine besylate, prazosin HCl, verapamil,
nifedipine, nadolol, propranolol, carvedilol, or
clonidine HCl.
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62. The combination as defined in Claim 50 wherein
the platelet aggregation inhibitor is aspirin,
clopidogrel, ticlopidine, dipyridamole or ifetroban.

(1
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