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hetero biaryl derivatives which inhibit matrix 5

met al | opr ot ei nase enzynes ang thus are useful for
treating diseases resulting from MW-nedi ated tissue
br eakdown sHETERO BIARYIIDERIYATIVES ASAMATRIX
insufficiency, _ inflamatory bowel djisease, nultiple
sclerosis, ost é%E%éhg‘ AQ%%@%%FW ]_Tg@ arthritis
ot her than osteo- or rheumatoid arthritis, heart
failure, age-related nmacul ar degeneration, chronic
obstructive pul non ase, asthma, periodontal 10
di seases, psori asi w%glﬁﬁ:e%lwg 1\Emd
osteoporosis. BACKGROUND OF THE I NVENTION N Matri x

net al | opr ot ei nases (sonetines referred to as MWSs) are
nat ur al iy INVEBEQR wﬂ%‘gﬂ tahstprebiafd dedvativesybich nehibig mmirix

ot

B SRRLRE, WA RRR BT Bt R For Ry fPPeesoiag from

bMMP h&dm@gmneurealsddmcmn as henrt diseapgichRgRnnsitscieficy,
?leases char erized b%]ﬁt he breakdown of
ARER{9TY) SW 85256, TYHLIRlg splerosisyesteq-@8¢, éfseumawld arthritis,

I
RO O fich ARG, BBl RS et R et
( dagPndrptiom ehutonrsmhstm@ndelpagnmaasydlsedvmsﬂx)rna gah@ddn&ﬁtse B
(92 kDa elatl %‘7!17‘& stronel ysin-2 (MW-10),

2 S%aﬁ?s O%i)a“ QEPRIOLS n (MR- 7)

col | agenase 3 (I\/I\/P 13), TNF-al pha converting enzyne
(TACE), and other newy discovered nenbrane-

associ ated matrji r Qf ej , Taki no
T., kada Y., C%%C?E}flfé\lgﬁ’&n Eg %‘&ii@ﬁmo E., and
Sei ki M, Nature, 1994; 370:61-65). These enzyrres have
been i catta_ﬂ with a nunber of diseases which result
from aB?XeIQ oRFolsnases{sumetimes refesed o as MM iargnatureHy
d [

e e R LB e bl Oyer RBETR il hviion of
gMiMPsy iot arsimlzabance Aetweep MIdPsrahd mhﬂntgmsdfrl\immsl ek debPN,

R e S R e AR S P
b Aedodml of exadBBuNRO that or\¥Bn2QeHE 1366
PCT/ 1 B2003/ 003616

Stromelysin-1 and gelatinase A are members of the MMP family. Other

members include fibroblast collagenase (MIMP-1), neutrophil collagenase
(MMP-8), gelatinase B (92 kDa gelatinase) (MMP-9), stromelysin-2 (MMP-10),
stromelysin-3 (MMP-11), matrilysin (MMP-7), collagenase 3 (MMP-13),
'TNF-alpha converting enzyme (TACE), and other newly discovered membrane-
associated matrix metalloproteinases (Sato H., Takino T., Okada Y., Cao J.,
Shinagawa A., Yamamoto E., and Seiki M., Nature, 1994;370:61-65). These
enzymes have been implicated with a number of diseases which result from
breakdown of connective tissue, including such diseases as rheumatoid artﬁritis,
osteoarthritis, osteoporosis, periodontitis, multiple sclerosis, gingivitis, corneal
epidermal and gastric ulceration, atherosclerosis, neointimal proliferation which

leads to restenosis and ischemic heart failure, and tumor metastasis. A method for
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-2 preventing and treating these and other diseases is
now recogni zed to be by inhibiting matrix

woreaoalol43ps ot ei nase enzynes, thereby curtail i ngPeEntB2003/003616

elimnating the breakdown of connective tissues that
results in the disease states. There is a catalytic
zinc domain in matrix netal Fbproteinases that is 5

typi cal | e focal point for_ inhibi Sj
RiRbidnd R fie BRa Plnet feds Ml Aol Jecdtiflet vl B
ZhRibitHgehatik rﬁg:tﬂrc%wanmSengﬁﬁw, atepsbypattailingiailobeliminating
such as peptide ydr oxamat es and, t hi gl - cont ai ni ng

phe bredkdowpalangectivp diseea that esulisi the,disease statgs.

endogenaus.. i nhi kit o l. VI Ps.

en900STRE YR lnph el AL MTakchBps e
apichily tha @l point fdninhvbitdbr debighi Tiermodifivaionl of substmtes by
used 10 to prevent and treat congestive iE)eart failure
aAntodicng ZipGFlrlgingseronnehag sgussaled potenyiphibforgsy¢h.as peptide

Ekﬁ{d?&é%}apﬁges and %gk@(?alnﬁﬁfg %i@%)@cfes.l ]é’égitiﬁé‘hﬂl&iﬂxﬁﬁ%%@%%d&ﬁ@ n#firal

known orsis their la
sqEiopdrions inhibfiturs afiylMRy (TIPS plrave begmesed Racuessfuldiatodrdatis

tabl i shed t hat i fi NI ' d
ARG P kG and Ay MOUP THEResS BEVERES SRy Sen
Nb! ¥ vest cCerdle IRk Heak SRRk 280othaSALdi0 Past MBS discases,

substrate specificity, and indeed the coll agenase
sUbfiah$thies Batehil Nyl 3948,78U | VI P-8, and NM P-13

sel ectivel.y cleave native interstitial I .
o o NSl SRRSO % PRt bl SRl D098 B
| RERbBIPetifRlty ¢6H dng PaRichias S mel RieSerit 9at@ hasleniaigidhdythhhe
recent di scovery that NEVIP-13 alone is aver

esperific NN enzymenate assncintesowish savpe Hiscasos, Nt 1 offegt ohe

i S.0V ssed in ]l ' .
NS RAPRE A B GREE AN A TRy
SalEmtibadahé bldpbhRe SuFAmNEMPMNP: 1) MM#eS, and dMyIBL3d
named WAY- 170523, which has been reported b en et

R electiselproleave pgoe intERi 6k FRETEMSUEREC gr oA B

i Q. ]. r i . : e . . ,
BT A G gL e P el
03is3véRBthaeVIRVD3 albak 3453 expraskedin bipest cateatoam, while

pplication nunbers EP 935,963 and EP 1, 138, 680.
PYPRrlong s oger capized P REEE FTURTB(BbIgS 2. /. Am.

Ihehosss ADbiBs0RISogdy N | VI P-13. However. no
se

ecti1veé or nonselective inhibitor of NIIlVIP-13 has
been Sgpctimeddhibitors b MMPe® ihdnde heompamdmantedof any

dj se i.n. any ml . 30 Accordingly, the
O RE50055, S EATIE ks S ASFEETIRL A . AR o
t B&hp&in@ls BRI BPbrINA PES! Ritdrh dRnNEPAdht ApplibitioarFubliedtibn
t hat” have an accept abl e
numbers WO 01/63244; WO 00/09485; WO 01/12611; WO 02/34726; and WO
02/34753, and European Patent Application numbers EP 935,963 and EP

1,138,680. Further, United States Patent number 6,008,243 discloses inhibitors of

MMP-13. However, no selective or nonselective inhibitor of MMP-13 has been
approved and marketed for the treatment of any disease in any mammal.
Accordingly, the need continues to find new low molecular weight compounds
that are potent and selective MMP inhibitors, and that have an acceptable
therapeutic index of toxicity/potency to make them amenable for use clinically in

the prevention and treatment of the associated disease states. An object of this
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therapeutic index of toxicity/potency to nake them
anenable for use clinically in the prevention and

woe@abmspe of the associ ated di sease states. APCDIB20CI003616

of this WD 2004/014366 PCT/I|B2003/003616 -3 invention
is to provide a group of selective MM13 inhibitor
corrpounds characterized as-being hetero biaryl

Pisb e et BRI st LN AR ¥

FchE@btléﬂlzétlds.beﬁtgjmt&bwryLdeﬂWsrrents of the invention
include: 1. A conmpound of Formula | ~P QR ~~YI

S Il or a pharnaceutically acceptable salt thereof,

10 wherein: Rl and R2 independently are selected from
H Cl1-C6 al kyl; SOMMARYOFAMHHEIVENTHON 15 C2-C6

al kenyl ; Substituted C2-C6 al kenyl; C2-C6 al kynyl;
Substituted C2-C6 al kynyl; C3-C6 cycloal kyl; 20

Subst itHi§ pRletibrGodied ﬂﬁhéfétb biar{ddedfe€ ¥6i H@’deflﬁ

al kylenyl); Substituted C3-C6 g}%:l oal kyl - 9@“ &ilb}%
afdexpn [); 3- to 6-nenbered heterocycl oaI kyI
Substituted 3- to 6-nmenbered heterocycl oal kyl; 25 3-

to 6- NRahesiRdyNEhESAHURS SR hvnfba Ripteky! enyl);

1. A compound of Formula I

or a pharmaceutically acceptable salt thereof,

wherein:

R1 and R2 independently are selected from:
S H
C1-Cg alkyl;
Substituted C,-Cs alkyl;
Cr-Cg alkenyl;
Substituted C,-Cg alkenyl;
C2-Cg alkynyl;
Substituted C,-Cg alkynyl;
C;5-Cg cycloalkyl;
Substituted C3-Cg cycloalkyl;
C3-Cg cycloalkyl-(C;-Cs alkylenyl);
Substituted Cs5-Cg cycloalkyl-(C;-Cg alkylenyl);
3- to 6-membered heterocycloalkyl;
Substituted 3- to 6-membered heterocycloalkyl;
3- to 6-membered heterocycloalkyl-(C;-Cs alkylenyl);
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WO 2004/ 014366 PCT/1B2003/ 003616 -4 Substituted 3- to
6- menber ed heterocycl oal kyl -(Cl-C6 al kyl enyl);

web@apl436Cl - C6 al kyl enyl ); Substituted phenyl - PCi/iIB2603/003616

al kyl enyl); Naphthyl-(d-C6 al kylenyl); 5 Substituted
napht hyl - (d - C6 al kyl enyl); 5-, 6-, 9-, and
10- nmenbered heteroaryl - (G -Gé al kyl enyl); Substituted

5-, 6-, .9- d 10- het

oo B oA RS Pty
Subst -, d 10-nmenber ed

hgt zr 'of{;%?ﬁ((%ﬁéﬁlg%ﬂhnyﬁ 6- , 9- anand 1g?rrere}‘:):r ed
het er o&utystnuted?iﬂ@nyléﬁcﬁ% @kﬂd?ﬂl)éhyl ); 15

Substl kyl enyl); Phenyl;
Subst i lﬁﬁvlgﬁg-réf%@%&n hyl :~ Substituted naphthyl ;
20 5- gﬁbsgnﬂarwaﬁl-tepee mmehyn Subst ituted 5- or

6- menber ed heteroaryl ; nber ed

Eet er obi, r. Ph; andQQtimIlanIP‘é aetsmaWér(@oCa@H%eﬂl@Q
P
L Oy IO 20 A 25

Phenyl pienfyGi - C8 al kyl enyl ) ; Subst i tuted
phenyl -S- (G -C8 al kyl enyl); Phenyl-S(O-(C -C8
al kyl eﬁ';:itute@lﬁswl tuted phenyl-S(0O)-(G -C8
al kyl eﬂ%{;ﬂthylgo Phenyl - S(0O) 2- (G -C8 al kyl enyl); and
Substituted naphthyl;
5-: 6-, 9-, and 10-membered heteroaryl;
Substituted 5-, 6-, 9-, and 10-membered heteroaryl;
R30-(C;-Cs alkylenyl);
Substituted R*0-(C;-Cs alkylenyl);
Phenyl;
Substituted phenyl;
Naphthyl;
Substituted naphthyl;
5- or 6-membered heteroaryl;
Substituted 5- or 6-membered heteroaryl;
8- to 10-membered heterobiaryl;
Substituted 8- to 10-membered heterobiaryl;
Phenyl-O-(C;-Cg alkylenyl);
Substituted phenyl-O-(C1-Cs alkylenyl);
Phenyl-S-(C;-Cg alkylenyl);
Substituted phenyl-S-(C;-Cs alkylenyl);
Phenyl-S(0O)-(C;-Cs alkylenyl);
Substituted phenyl-S(O)-(C;-Cs alkylenyl);
Phenyl-S(0),~(C;-Cs alkylenyl); and
Substituted phenyl-S(0),-(Ci-Cs alkylenyl);
wherein R! and R? are not both selected from:
H;
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Substituted phenyl-S(0O2-(GC -C8 al kylenyl); wherein
RI and R2 are not both selected from H W

wQOM40h0B4866 PCT/ |1 B2003/ 003616 -5- Cl-C6 al kyPCT/20033003616

al kenyl; C2-C6 al kynyl; and C3-C6 cycloal kyl; 5 Each
R3 i ndependently is selected from H Cl1-C6 al kyl;
Substituted Cl-C6 al kyl; C35C6 cycl oal kyl; 10

Substl - C6 cycl oal kyl; Phenyl-(Cl-C6

al kyl e #%alk bstituted phenyl-(Cl-06 al kyl enyl):

Napht h@l d( ]kC6 al kyl enyl); Substituted
napht hy Edhal kyl enyl) 15 5-, 6-, 9-, and

10- rre gryl-'(d-C6 al kyI enyl ) ;
Substi t ttggalwgg -, and 10- nenber ed
het er o@r il c{GballH; @l kyI enyl); Phenyl; Substituted
phenyl pht hy 20 Substituted napht hyl; 5-, 6-,
%achﬁdndmn@wanewlmtbﬁ@mr yl :  Substitut ed 5-, 6-,
9-, ang 10-nenbered heteroaryl; S, T, U and Weach
are GR4; or One of S, T, U, and Wis N and the other
three @ C%all?l U, and Ware CR4; or 25 Two of S, T,
U, and are Nandthe other two of S, T, U, and Ware
C R4; $uibstitutédSCLERdlkghd S, U, and Ware each N, or U
is CGR4 and \? T, and Ware each N, or
Cs-Cs cycloalkyl;
Substituted C3-Cg cycloalkyl;
Phenyl-(C;-Cg alkylenyl);
Substituted phenyl-(C;-Cg alkylenyl);
Naphthyl-(C;-Cs alkylenyl);
Substituted naphthyl-(C;-Cs alkylenyl);
5-, 6-, 9-, and 10-membered heteroaryl-(C;-Cs alkylenyl);
Substituted 5-, 6-, 9-, and 10-membered heteroaryl-(C;-Cg alkylenyl);
Phenyl;
Substituted phenyl;
Naphthyl;
Substituted naphthyl;
5-, 6-, 9-, and 10-membered heteroaryl;
Substituted 5-, 6-, 9-, and 10-membered heteroaryl;
S, T, U, and W each are C—R4; or
One of S, T, U, and W is N and the other three of S, T, U, and W are C-R4; or
Two of S, T, U, and W are N and the other two of S, T, U, and W are C-R*; or
Tis C-R* and S, U, and W are each N; or
Uis C-R* and S, T, and W are each N; or
S is C-R*and T, U, and W are each N;

Each R* independently is selected from:
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Sis CR4A and T, U, and Ware each N, Each R4
i ndependently is selected from 30 H F, CH3, W

wQOM400B4866 PCT/ |1 B2003/ 003616 -6- CF3; C(O HCT/B4003/003616

HO 5 CH3O C(F)H2O, C(H) F20; and CF3O Vis a
5-menbered heteroarylenyl; and 10 Qis selected from
OCH2;  N(R)CH2; OC(Q); CHBRE)C(O); 15 OC(NR6);
CH(R6) C(NR6);  N(R6) (O ; N(R6)C(S); N(R6)C(NR6); 20
N(Re) €k, SC(O); CH(R6)C(S); SC. (NR6);
transdng%:C(I—D; 25 cis-(H) C=C(H);

CN;
HO;
CH;0;
C(F)H20;
C(H)F,0; and
CF,0;

V is a 5-membered heteroarylenyl; and

Q is selected from:
OCHjg;
NR®)CH;
OC(0);
CHR®)C(0);
OC(NR®);
CHRHCNRY);
NR)C(0);
NR)C(S);
NR®)C(NR®);
N(R®)CHy;
SC(0);
CH(R)C(S);
SC(NR®);
trans-(H)YC=C(H);
cis-(H)C=C(H);
C=C,;
CH,C=C;
C=CCHy;
CF,C=C;
C=CCFy;



C=C CH2C=C, C=CCH2; CF2CC, 30 C=CCF2; WO

2004/ 014366 PCT/1B2003/003616 -7 V1 VI V1 X X ; vl~~
w@2me/0a3sN N R6 O O6 ORN and N R6 6 oPCNIB2903/003616

(OO0 S0 AOQNR5), or (SN(RS); and 5 Qis

selected from OCH2;, NRCH2; CH(R6)C(O; OC(NRS);

~.v 10 CH(RG) C(NR6); N(R6) GH\IRG)' N( R6) CH2i

CH(R6) C(S) ; S(iglNRGI)

PSR /4

KLA

. ;and
RS ) N
- or
V is C(0)0, C(S)0, C(O)N(R?), or C(S)N(R’); and
Q is selected from:
OCH,;
N(R®)CHy;
CHR®C(0);
IOC(NR )
&CH(Rs)C(NR6)
NR)CINR®);
N(R®)CHy;
CHR®C(S);
SC(NRY); N
trans—(H)C:C(ﬁ);
cis-(H)C=C(H);
C=CCH,;
C=CCF;;

yi—y! viex
/4X)\ ; /(VI/)\ ;
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15 trans- (H C=C(H); cis-(H C=C(H); C=CCH2; C=CCF2
1Vli X -vi fjVvl V-X )~\ i - i~ WD 2004/014366

wWE@NANBBO3/ 003616 O RO N\ N R6 O R 6 O NPCHEROIRD3616

Nom R6 RS is Hor Cl1-C6 alkyl; R6 is H Cl-C6 al kyl,
C3-C6 cycloal kyl; 3- to 6-nmenbered heterocycl oal kyl ;
phenyl ; benzyl; or 5- or 6-renbered heteroaryl; 5 X is
0, S, N(H, or N(C1-C6 gl kyl); o Each V1 is
i ndependeqtly g(H) or M\Each /substituted" group
contains fNom{l to 4 SubstN nts, each independently
on a car i ndependently sel ected
from yIT ;10 - yl; C2-C6 al kynyl ;
C3- 6 cycl oal kyl; C3-C6 cycloal kyl methyl; Phenyl; 15
Phenyl met hyl ; 3- to 6-nenbered heterocyclgpal kyl; 3- to
6- menber ed hetQ5ocycIo?IkyIn%5hyl; cyano)

R

Ne— - ; and —N

RS ’ N— ;
R’isHor C1-Cg alkyl;
Réis H, C1-Cg alkyl, C3-Cs cycloalkyl; 3- to 6-membered heterocycloalkyl;

phenyl; benzyl; or 5- or 6-membered heteroaryl;
Xis O, S, N(H), or N(C;-Cs alkyl);
Each V!is independently C(H) or N;
Each “substituted” group contains from 1 to 4 substituents, each independently on
a carbon or nitrogen atom, independently selected from:

C;-Cs alkyl;

C,-Cg alkenyl;

C,-Cg alkynyl;

Cs3-Cg cycloalkyl;

C3-Cg cycloalkylmethyl;

Phenyl;

Phenylmethjll;

3- to 6-membered heterocycloalkyl;

3- to 6-membered heterocycloalkylmethyl;

cyano;

CFs;

(C1-Cs alkyl)-OC(O);

HOCH,;

(C1-Cg alkyl)-OCHy;

H,NCH,;

(C1-Cg alkyl)-N(H)CHy;

(C1-Cs alkyl),-NCHoy;
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CF3; 20 (Cl-C6 alkyl)-0C(O; HOCH2; (Cl1-C6
al kyl)-0OCH2; H2NCH2; (Cl-C6 al kyl)-N(H) CH2; 25

W@ B4/@64366 Kyl ) 2- NCH2; WO 2004/ 014366 PCT/ | B200BCD6033003616

-9- N(H2C(O; (CLl-C6 alkyl)-N(HCO; (C1-C6
al kyl )2-NC(OQ); NH2C(OQNH; 5 (C1-C6
al kyl ) -N(H C(O N(H): N(H) 2€90) N(CL- 6 al kyl): (Cl-C6

al kyl ) )N(o c6 al kyl Cl- 6
a|ky|)§“§@3 (c106§|%<y|)(2 NC(O) N(Gi - C6 al kyl ) ;

10 N( HR&t al kyl)-N OO0 (Cl-C6
al kyI;_OZG)l 91151) (\@)@@()01 )CIIG) |(k;I|))C(o) 15(CF30,
CF2( H) G1-CCrkH)2BC(OB2N;,  (C1-C6 al kyl )-N(H); 20

gFiWOGN@lZ[%gﬁ 6)%'\1(% 02N, (C1-C6 alkyl)-S; (Cil-C6
(Cy-C alkyl)-N(H)C(O)N(H);
N(H)2C(O)N(Cy-Ce alkyl);
(C1-Cs alkyl)-N(E)C(O)N(C;-Cs alkyl);
(C4-Cs alkyl)>-NC(O)N(H);
(C1-Cs alkyl),-NC(O)N(C;-Cs alkyl);
NEH)2C(0)0;
(C1-Cs alkyl)-NH)C(O)O;
(C1-C6 alkyl),-NC(O)O;
HO;
(C1-Cg alkyl)-0O;
CF;0;
CF,(H)O;
CF(H)-0;
H,N;
(C1-Ce alkyl)-N(H);
(C1-Cs alkyl)2-N;
O;N;
(C4-Cg alkyl)-S;
(C4-Ce alkyl)-S(0O);
(C1-Ce alkyl)-S(O)y;
(C1-C alkyl)2-NS(O)z;
(C1-Cs alkyl)-S(0),-N(H)-C(0)-(C;-Cg alkylenyl)m; and
(C1-Cq alkyl)-C(O)-N(H)-S(0)2~(C1-Cs alkylenyl)m;

wherein each substituent on a carbon atom may further be independently selected
from:

Halo;
HO,C; and
OCH,0, wherein each O is bonded to adjacent carbon atoms to form a 5-

membered ring;
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15

(C1-C6 alkyl)-S(O2; 25 (C1-C6 al kyl)2-NS(O 2i (Cl-C6

al kyl)-S(0)2-N(H -C(O -(C1-C8 al kylenyl)m and (Cl1l-C6
W@bdoygl0)436¢ O) - N(H) - S(O) 2- (C1- C8 al kyl enyl ) m wWhrCEiB2003/003616

each substituent on a carbon atom may further be

i ndependently selected from 30 Halo; H®R2C, and

OCH20, wherein each 0 is boil@ed to adjacent carbon

atons, to forma 5- er ed n 004/ 014366,
Sz g bree By DS ikeh Srestter St AReRioh o Raishihey
taken ér@g&yb%hdé’&lt*otfoﬁnﬂf&fgigﬁp @tom to which they are
bot h bond to formthe gr pC—O wherein two

adpexcie two adjabsttambs‘ranﬂlqll}'ssp cathehAmg meaysbertakeniogetbdrerith a

h h a .dirad] f
GeieEC rPldetecdo it EEVER PRI WLBRGR, 750
aa--RONR~O)OION~O R XL GRN S NN N R

;R ang 1OR|s H or -C6_al kyl ; IS |nteger of O
or 1; where™N each 5- Ped het er 0d
independls a 5-nerjpere r|ng
R\
i )@ I]
; ; (@)
R

)b elibe

. .
2 k4

R is H or C;-Cs alkyl;

m is an integer of O or 1;

wherein each 5-membered heteroarylenyl independently is a 5-membered ring
containing carbon atoms and from 1 to 4 heteroatoms selected from 1 O, 1

S, 1 NH, 1 N(C1-Cg alkyl), and 4 N, wherein the O and S atoms are not

both present, and wherein the heteroarylenyl may optionally be
unsubstituted or substituted with 1 substituent selected from fluoro,
methyl, hydroxy, trifluoromethyl, cyano, and acetyl;

wherein each heterocycloalkyl is a ring that contains carbon atoms and 1 or 2

heteroatoms independently selected from 2 O, 1 S, 1 S(O), 1 S(0);, I N, 2



10

15

20

contai ning carbon atonms and from1 to 4 heteroatons
selected from10, 1 S, 1 NH, 1 N(Cl-C6 alkyl), and 4

woRoomoerses n the 0 and S atons are not 15 bot h PCEEE003/003616

and wherein the heteroarylenyl may optionally be
unsubstituted or substituted wth 1 substituent
sel ected fromfluoro, methyll; hydroxy,

trifl net cyan aje I r el

et er OS01 B LONCHER BRI RAGFH e 50 Bofif TR ope 0.

and 1 fémand baé Sfa&ﬁﬁ QféEprbslédf,‘ geslerd honsalreat aalatbmcmi:bne
0, 1S 1950, S(O2, 1 N 2 W 2004/014366

PCT/ | B@oBy ra@seu@ndeqm pachipthenriad yvheresn theging if satpratedyny
wher e'aebuwﬂgmy Eaifls e cafh & catl AT A0AnQARELE ARG

are presen onms or one O atontand one
alidTeiaeacin®imdptnaathdteroagt bomiihecarbanatoms anc fmrrt hww4

ring is saturated or, qptionally co n
car borhesap¥ems srdepatdsaily seleclesy ol s bafll. 1,
wher ei jj n}?f‘%ﬁ W%ﬁ&g?] Me?e%rﬁékeﬁﬁgf (%n’&ﬁnsc(%m{‘atoms

atons a et er oat oms | ndependent |
sel ectad If srdhhetérpatdnsS, 1ndepht@dd)1t1y ielbl(tellfm NANGE), )lnd Nffch-Cs

4 N, d t al
St ovrs. S 360 50 2T b SR R DAL TR B - and
from No_Nekbere@MdieMde £ 6,580uked Qnd Géfused bﬁ:‘?@'hc rings,

6- menbered heteroaryl” are nonocyclic rings; and 9- and
10 10-mwepeotivaly, Wedreinadtopst laofeh® 2 used siags ahajbley@wfm@e

bicyclic-rin espe e f
the 2 ?ralglé%dc I%pﬁ d&g]el(‘ﬁll? % C(?{ P‘&d\g 06113%06[‘111 are s(ent1 th% O 8nd
Merelgam%éﬁ@t&ngmto%aam@mgr both are present the 0
and S atons are not bonded to each ot her; vvherel n

wivhereiaritl @y (€5-Gd alkyl):2N ronpeths CitGrealicyl-grepps may be

groups t t

Qitr og%qﬁ)é?l?ﬁ]tagtgn Va%&h%f?ﬁh%e ﬁh‘g%tntﬁ&ﬁ QWh%éﬂ' t%x%l %%ttgched
or 6- npiTbened- bﬁﬁ&ﬁ@ﬁb&é@lﬁt&ysbydm@lvmﬂr ei n each group
and each substltuent recited above is i r%%g%&dentléi
swheigingach gouppRd eadhnBsiHBeH sectied abgye iy 1 ChEhpelected.
or a pharnmaceutically 20 acceptable salt thereof,

wherein V is selected fromthe groups: WO 2004/ 014366
PZT/ | B2ZROSIERMmd Gecordidg to Kmbodiment 1, or a pharmaceutically

acceptable salt thereof, wherein V is selected from the groups:




Xr--- XR X I -,NN, Nand \ wherein Xis 0, S,
N(H), or N(CI-C6 al kyl) and V may optionally be
waredios43bé ut ed or substituted at C(H) or N(H) BT/iB2003/003616
substituent selected from fluoro, nethyl, hydroxy,
trifluoronethyl, cyano, and acetyl. 5 3. The conpound
according to Embodi nent 1, el2-a pharmaceutical I'y

acceptabl e salt thereof, rein Vis selected,from
the groups/ Ny X X-N N N - -N\ N~ N/HNRE\RAN-N
WO 2004 3663 LCT/ | B20Q 36 -13 N Ned~x N X
" CeN N x _antk” whetei,n X is (H), or NC&t-C6

alkyl), R4 is Hor Cl-C6 aIkyI "and V may optionalfy
be unsubstituyted or substit i
substitue l ected fro
trifluorongthyl, cyano, an
accordi ng mbodi ment 1,
accept abl/e sal N\ t her eof,
the groups: J), N R4

O O

7

\ \

N , and

/ ‘ N\

/

wherein X is O, S, N(H), or N(C;-Cs alkyl) and V may optionally be
unsubstituted or substituted at C(H ) or N(H) with 1 substituent selected from
fluoro, methyl, hydroxy, trifluoromethyl, cyano, and acetyl.

3. The compound according to Embodiment 1, or a pharmaceutically

acceptable salt thereof, wherein V is selected from the groups:

—X

N X—N ___
/N/:I;\ T 1\{1\3\ , /@N\ ,

Py U
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W®2008/014366 and R4 is H or Cl-C6 10 al kyl,

Y Nz-/NX XN NRA Y~-Y N NNN (Ny YN/ h and
% wherein Xis 0, S, N(H, or N(Cl-C6 alkyl), Yis O,

optionally be unsubstituted or substituted at C(H) or
N(H with WO 2004/ 014366 PCT/|1B2003/003616 -14 1
substituent selected from ftl$oro, nethyl, hydroxy,
triflyuoromethyl, cyano, and acety;. 5. The conpound
acegor dipgpg to Enbqdi t 1, or a ahgaceutically 5
ptabl e salt tRereff, wherein\V is selected from
ups, N N ~N NN ,_"dv,\,hereinXisO,
S/ N(H)N or N(A-£6 alkyl), an optionally be
unsubstituted or substituted at C(H ) with 1
subst i fuent selegted fromfluoro met hyl, hy.. _droxy,
tri fN-Gononet hyl %20, and acgt’%\ 10 6. The conpound
[ ENpodiynent 1, or pharmaceutical ly
le>salt reof, wherei is selected from
N=X N=NN Napd - N X e’N NX XN N

wherein X is O, S, N(H), or N(C;-Cs alkyl), R*is H or C;-Cg alkyl, and V may
optionally be unsubstituted or substituted at C(H ) or N(H) with 1 substituent
selected from fluoro, methyl, hydroxy, trifluoromethyl, cyano, and acetyl.

4. The compound according to Embodiment 1, or a pharmaceutically

acceptable salt thereof, wherein V is selected from the groups:

Yﬁ (\Y

)“N\ , and /N—< ,
wherein X is O, S, N(H), or N(C;-Cs alkyl), Y is O, S, or N, and R*is H or C;-Cg
alkyl, and V may optionally be unsubstituted or substituted at C(H ) or N(H) with

and RCTYEB2003/003616



and wherein Xis 0, S, NH, or NNO-C6 alkyl), and V
may optionally be 15 unsubstituted or substituted at
w@eddp/ond3shr 1 substituent sel ected from fl uor o, PCTYER2043/003616
hydroxy, trifluoronethyl, cyano, and acetyl. 7. The
conmpound accordi ng to Enbodi nent 1, or a
pharmaceutically acceptabl d4salt thereof, wherein V

PR RSB S sE Tic pBl L (PRY: i RRgthyy exengy e
Nicefl. The conpound according to Enbodinent 1, or a

pharmaceutically acceptable salt thereof, wherein V
is CCONR5). 5 9. The conpound according to

odi i | t
her ol gpmyout oy PARETELRSbA RN ¥ o3GREBRARL G
amceptablagalt thesof, wireeinfV Enbledied¥onstht gteupg, or a 10
pharmaceutically acceptable salt thereof, wherein Qis
C=C, CH2Cx r- CF2C=eN1. The co d according to
any one ofy Enodi ment's, 1 tjo 7, or rmaceutically
accepta sa her eo erein QN O. 15 12.
The conpouni accordi to \Qnyandle pf EnRodi-nents 1 to
7, or a pharmaceutically acceptable salt thereof,
whageinK @ 0sS,M®D) 6 1C;-Calkylend Mhpaybptiealigndi ng to

any one of Enbodi nents 1

tog 7 20
WS GER PE RISyt SUEDIE s hpebstiverElectdtfere flrom, | <
b el ORI Cal 1y accont

nts to armaceutically acceptabl e
salt thereof, wherein Qis N(H CH2 or N(CH3)CH2. 25

15. Th I di ; f Enbodi ts 1
(6 0, Dhe IBRAPACUETPE4 FPbatamdt e RATpaceHurait
RSB O e er T Bod WP AU A44 350

PCT/ 3/ 003616
N=N\ N=N \ N//N
/ \
A A

7

N
N N N
\ \}‘I N? x x7 SN
N - — .
\ > ) 4and >

wherein X is O, S, N(H), or N(C;-Cs alkyl), and V may optionally be
unsubstituted or substituted at C(H ) with 1 substituent selected from fluoro

?

methyl, hydroxy, trifluoromethyl, cyano, and acetyl.

7. The compound according to Embodiment 1, or a pharmaceutically

acceptable salt thereof, wherein V is selected from the groups:
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20

25

-16 16. The conpound according to any one of
Enbodi nents 1 to 15, or a pharmaceutically acceptable

W@ a001/014366 eof , wherein at | east one of Rl and P2I/iB003/003616

i ndependently selected from Phenyl-(d -C6 al kyl enyl);
and 5 Substituted phenyl-(d -C6 al kyl enyl); wherein
each group and each substit abht is i ndependent | y

" selected. pLN The corrpouwcordi ng to any one of

Enbodi nentys 1\to 15, or @ plharmaceutically acceptable
salt th . Nirer ei nedé) and R2 are 10

i ndependent N/ sel ected fraNi Phényl - (d -C6 al kyl enyl ) ;
and Substituted phenyl-(d-C6 al kyl enyl); wherein
each group aﬂd each substi&yent i s i ndependently

sel ected. 35 The compeu according to any one of
Enbodi nent'g, 1 15, or 3 pparmaceutically acceptable
salt ther et —heraadn at N t one of RlL and R2 is

i ndependeptly Sel ected fAfom ®5-, 6-, 9-, and

10- nenbered heteroaryl-(d -(26 al kyl enyl); and
Substituted 5-, 6-, 9-, and 10- nmenbered

heteroaryl -(Q -C6 al kyl enyl); 20 wherein each

h&t er o&h§/¢orapmmdiaaeordingtio Embodiveena i dorfar pharrbatentidally

b A R ARGRR Y 5 GO T ana 5. Tana
6- menber ed het er oar yl are nnnocyclic rings and 9- and

10- menbered heteroaryl are 6,5-fused and 6, 6-fused
bf-cycl Hie ¢qmppynd aceosding e Fatbpdingmé L corra pharmacesticailyof
t ' . | HWC ring is 25 aromati c,
a%ge @Eéﬁﬂﬂ%ﬁﬁylﬁ%mg xgir??@)gt ons both are present,
the 0 and S atons are not bonded to each other; and

mﬂgrei each %ééup and each substituent is

i HliepehbfesAmRrtad aecording tq any enceofdisphnsimentad dof oty t o
a : -
PP e et hele8r Soherth s G GRG=G 8 e
ofFiEGnd R2 is independently selected from 5-, 6-,
9-, and 10-nenbered heteroaryl-(Cl-C6 al kyl enyl); and
Substituted 5-, 6-, 9-, and 10- nmenbered

het. er oBfie/donifelm@acdink &My one WP ENINH RSP %0 7, or a
PCT/ 1 B2003/ 003616

pharmaceutically acceptable salt thereof, wherein Q is OC(O).

12. The compound according to any one of Embodiments 1 to 7, or a

pharmaceutically acceptable salt thereof, wherein Q is N(R(’)C(O).

13.  The compound according to any one of Embodiments 1 to 7, or a

pharmaceutically acceptable salt thereof, wherein Q is N(H)C(O).

14, The compound according to any one of Embodiments 1 to 9, or a

pharmaceutically acceptable salt thereof, wherein Q is N(H)CH, or N(CH3)CHo.

15.  The compound according to any one of Embodiments 1 to 9, or a

pharmaceutically acceptable salt thereof, wherein Q is C=CCH, or C=CCF,.
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-17 wherein each heteroaryl contains carbon atons and
froml to 4 heteroatons independently selected from

wao401866 1 N(H), 1 N(C1l-C6 al kyl), and 4 N, PROTIER003/003616

and 6-nmenbered heteroaryl are nonocyclic rings and 9-
and 10- nenbered heteroaryl are 6,5-fused and

6, 6-fused bicyclic rings, 5-l6espectively, wherein at
least 1 of the 2 fused rings of icyclic ring is
al%rrat The compoupf asording iRt ane o %Q??RPC‘BH%% 40 Lot 2ar o

gélﬁﬁﬁ%euﬁt:ﬁ% X ng'fﬁjole §alﬁtfhg1%5f, FRrdiR bt BARARL of R! SRER? is

her; and I'n each group and each substituent iIs
i indepgeadetahtdelecedlfeomtied. 10 20. The conpound accordi ng

to any_one imepts 1 to 15, 18, and 19, or a
phar na%&&‘t""@l’&{}gggl&’gﬁgé‘ﬁpe salt thereof, wherein at
| east @nRuthedPhedPd(dRACd Akylbfi@gpendent |y sel ected
from 5-, 6-,d3%hnd918(-r}e er}(’ed het er oaryl - (Cl- C6

avhgrtiareath groapand Sadbswubstithend isinde@nderglyraetesteded
het er oaryl - (C1- C6- al kyl enyl ); 15 wherein each
het eroaryl contains carbon atons and from1l to 4

het. er oplOEBmpdund AP@RSAR td an@le&ff@ﬁb&dﬁﬁéﬁt&@,to 15%ral
NCH), 1 N(CL-C6 al kyl), and 4 N, ~and 5- and
&0 dalleacepmiahly balbiherenb deyein eechrofRysng R are

\?%H@Pg%éﬁg’ ﬁeﬁ%[e%rrgo%zyl is 6,5-fused bicyclic ring,
erein a

east of the 2 fused rings of a bicyclic

ri ng i BhedyD(®LCgalkalealylmdei n when the O and S atons
both 20 are present, the 0 and S atons are not bonded

to eacﬁuWiHJé‘P,Pbﬁﬁdl'(@iéFﬁeﬁlhylé@é}i group and each

Lt R _
conakl HERrdd pRASRRALLK PEHEEBE AR | 1
or a pharmaceutically acceptable salt thereof,

et B Lo 20l e, ol B Bl HIEHETGS Y

GhERACHERRR Kokt Bty vARYhih ot £AY onSUPR! hdREH
3- to 6-nmenbered heterocycl oal kyl - (C1-C6 al kyl enyl);
windepdnderthicseldettddicanycl oal kyl is a ring that contains

b 1 2 het ' t

Cal CersabR T e g hnghede LG IR I ¥ 5

NCH),  sashtiduttd §1609- 3l 0)meAbdedhGERFINOE T bﬂ@le?zl);
e

at OmS' or one O atom and one S atom are pr esent ,
t Wheginggashbeigroapyl sontains ¢atban dtosrcandgrom d e 4hetereatoms

cat ur alSPSRER SHBl R ORS TNBEbA S, and 4 N,
and 5- and 6-membered heteroaryl are monocyclic rings and 9- and 10-
membered heteroaryl are 6,5-fused and 6,6-fused bicyclic rings,
respectively, wherein at least 1 of the 2 fused rings of a bicyclic ring is
aromatic, and wherein when the O and S atoms both are present, the O and
S atoms are not bonded to each other; and

wherein each group and each substituent is independently selected.

19.  The compound according to any one of Embodiments 1 to 15, or a
pharmaceutically acceptable salt thereof, wherein each of R' and R is
independently selected from:
5-, 6-,9-, and 10-membered heteroaryl-(C;-Cs alkylenyl); and
Substituted 5-, 6-, 9-, and 10-membered heteroaryl-(C,-Cg alkylenyl);
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-18 optionally contains one carbon-carbon or
carbon-nitrogen doubl e bond; and wherein each group

W@r@4@a3h6 subst i tuent recited above is i ndepenp@niB2p03/003616

selected. 5 22. The conpound according to any one of
Enmbodi nents 1 to 15, or a pharmaceutically acceptable
salt thereof, wherein one of-1R1 and R2 is

i ndependent |y sel ected from - keny] : d

SRS b Stuneles Sl Eqnins f<250n G55 ind Y ok lpoatoms
accor dijfidepbRdeniy selt€e@ FrolNPodil e D INAHY, T N(GPC4 AlkyB, and 4 N,
phar maceutical | y acceptable salt thereof, wherein one

of R &adSrand 6-menpagshrivrptiylats anenoepdicringmand - ggl 10-

Compout EReE GRS s ke Byt cbleyc gy 1

or a phepesmatyltvitadih yt lRas ¢ pif did 2fised tinghefrelsityclic ring is
wherein one of Rl and R2 is _independently sel ected
from Z20orepticandkeisy) Whehige O pioms it gresent, the O and

al kynyls oidfis p o SRABRUBaEARESAG Lo any one of

Enbodi nent's armaceutically acceptable
savlier¢ih eadogroupard edch sabstineasis independenBy selecte®?2 i s 25
i ndependently selected from C3-C6 cycloal kyl-(d -C6
al kylenyl); and Substituted C3-C6 cycl oal kyl -(C -C6

aldgy| ertle)conffdund B ofdl g}%goo%%@Eﬁib%ﬁhﬁéht@P?’o £518804nd 19,

Enbodi nent s to 15, or phar maceut i cal

y
acrephatmacstdalytaceaptable saltitbereoty whareinodt 186t amglofi®' dnd R is
[ nd‘?[)en t égsel ?ct ed from C3-C6 cycloal kyl;
sUBPePIREY selscied | 0al kyl WD 20047 014366
PCT/ | BA)0&/ QB6 Hembedddl heteroaryl-(Cy-Cs alkylenyl); and

Substituted 5-, 6-, 9-membered heteroaryl-(C;-Cg alkylenyl);

wherein each heteroaryl contains carbon atoms and from 1 to 4 heteroatoms

' independently selected from 1 O, 1 S, 1\ N(H), 1 N(C;-Cg alkyl), and 4 N,
and 5- and 6-membered heteroaryl are monocyclic rings and 9-membered
heteroaryl is 6,5-fused bicyclic ring, wherein at least 1 of the 2 fused rings
of a bicyclic ring is aromatic, and wherein when the O and S atoms both
are present, the O and S atoms are not bonded to each other; and

wherein each group and each substituent is independently selected.

21.  The compound according to any one of Embodiments 1 to 15, or a
pharmaceutically acceptable salt thereof, wherein at least one of R! and R%is
independently selected from: ‘
3- to 6-membered heterocycloalkyl-(C;-Cg alkylenyl); and
Substituted 3- to 6-membered heterocycloalkyl-(C;-Cg alkylenyl);
wherein each heterocycloalkyl is a ring that contains carbon atoms and 1 or 2
heteroatoms independently selected from 2 O, 1 S, 1 S(O), 1 S(O)z, I N, 2
N(H), and 2 N(C;-Cs alkyl), and wherein when two O atoms or one O
atom and one S atom are present, the two O atoms or one O atom and one

S atom are not bonded to each other, and wherein the ring is saturated or
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3- to 6-nenbered heterocycloal kyl; Substituted 3- to
6- menber ed heterocycl oal kyl; Phenyl; Substituted

w@b@apl43e6 5 Napht hyl ;  Substituted napht hyl; 5PCT/B82003/003616

9-, and 10-nmenbered heteroaryl; and Substituted 5-,
6-, 9-, and 10-nenbered heteroaryl; 10 27. The
conpound according to any o#& of Enbodinents 1 to 15,

or a pharnpceutically acceptabl e sal her eof i
wher eiSRUGRRDFOTHINS AR CARPopcaon o3 §$I%ﬂg1'éltit5c6gi'erﬁgig figfe bond;

accor gihpg to any one of Enbodinents 1 to 27, or a

pharmaceutically acceptable salt_ thereof, wherein each
Cthepsn ghdbygrony Pid eaclrispbstituppt ECitgdBabmve ¢y indgpengenthyrselected.
29. The conpound according to any one of Enbodi nents 1
to 28, or a pharnmaceutically acceptable salt thereof,

\iPer eiTheealpolild &oadikgy teediylonk 9f EhibodinitSDto THer a
conpound according_to_any one of‘Errbodtj ments 1 to 29,
mhaanwamm@g@qp&%lq splthereok Mhereinang ofth A0dd} 1S wher ei n

IL.t.uent is selected fromthe groups:
%ﬁ%@ﬁé@%&‘é@% O F d; CN CF3 30g P
CH3S( @2C kiylmdwher ei n at | east two substituents
are d_and F, 2 F, or O wherein each 0 is bonded
to adjsd@é%wte@&%%alg?lﬁ’ to forma 5-nmenbered ring. WO
2004/ 014366 PCT/1B2003/003616 -20 31. The conpound
according to any one of Enbodinments 1 to 30, or a
23.  The compound according to any one of Embodiments 1 to 15, or a

pharmacéﬁtically acceptable salt thereof, wherein one of R! and R?is
independently selected from:

C;-Cg alkyl; and

Substituted C;-Cg alkyl.

24.  The compound according to any one of Embodiments 1 to 15, or a
pharmaceutically acceptable salt thereof, wherein one of R! and R*is
independently selected from:

C,-Cs alkynyl; and

Substituted C,-Cg alkynyl.

25.  The compound according to any one of Embodiments 1 to 15, or a
pharmaceutically acceptable salt thereof, wherein at least one of R! and R*is
independently selected from:

Cs-Cs cycloalkyl-(C;-Cg alkylenyl); and

Substituted Cs-Cg cycloalkyl-(C;-Cs alkylenyl).

26.  The compound according to any one of Embodiments 1 to 15, or a
pharmaceutically acceptable salt thereof, wherein one of R' and R%is
independently selected from:

Cs3-Cg cycloalkyl;

Substituted C;-Cg cycloalkyl
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pharmaceutically acceptable salt thereof, wherein S,
T, U and Ware each CH 5 32. The conpound accordi ng

wao eooafy43ece of Enmbodi ments 1 to 30, or a PCT/IB2003/003616

pharmaceutically acceptable salt thereof, wherein Sis
COCH3 and T, U, and W are each CH 33. A conpound of
Formula Il N 10 ,Q /NN R t19-1 or a pharmaceutical ly

accept 4l l"%{‘?‘g&éertegﬁ&%%‘?’%lawg?éei n: Rl and R2

f
i ndepende re selec m H, 15 C1-C6 al kyl;
Subst i $ubsethtéd 3-G6 6ahényibéred htefdoyclbMiylyl ;  Substi t ut ed
C2-C6 al kenyl; C2-C6 al kynyl; 20 Substituted C2-C6
al kynym;len}’tzs- C6 cycloal kyl; Substituted C3-C6
cycl oaklevlii e S0 cycl oal kyl - (G - C6 al kyl enyl);
Substitute - ¢ycl oal kyl - (C1-C6 al kyl enyl); 25 3-
t o 6- nNapleh@d het erocycl oal kyl; Substituted 3- to
6- menber ed heter | oal kyl; 3- to 6-nenbered
het er ogwl%‘l"i%&%- C6 al kylenyl); Substituted 3- to

6- menber gd ohehanAGHSGhRGEK Hielobrd.Gagal Kyl enyl) 5 WO
2004/ 014366 'PCT/ | B2003/ 003616 -21- Phenyl-(Cl - C6

al ky| eBybsfitut@Uubs 6+, Outand 1pmeswyber¢dtiet@bamyl kyl enyl ) ;
Napht hyl - (O - C6 al kyl enyl ); Substituted
napht hyl - (C1- C6 al kyl enyl);

27.  The compound according to any one of Embodiments 1 to 15, or a

pharmaceutically acceptable salt thereof, wherein one of R! and R? is H.

28.  The compound according to any one of Embodiments 1 to 27, or a
pharmaceutically acceptable salt thereof, wherein each C;-Cg alkylenyl is CH,,
C(CHg)z, C(=O), or CFZ

29. The compound according to any one of Embodiments 1 to 28, or a

pharmaceutically acceptable salt thereof, wherein each C;-Cy alkylenyl is CHs,.

30.  The compound according to any one of Embodiments 1 to 29, or a
pharmaceutically acceptable salt thereof, wherein at least one substituent is
selected from the groups:

COH;

CO,CHz;

CH30;

F;

CL;

CN;

CFs;

CH3S(0)z;

CHs; or
wherein at least two substituents are Cl and F, 2 F, or OCH,0, wherein each O is

bonded to adjacent carbon atoms to form a 5-membered ring.
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5 5-, 6-, 9-, and 10-nenbered heteroaryl-(d -C6
al kyl enyl); Substituted 5-, 6-, 9-, and 10- nenbered

whedoanossyl - (Cl - C6 al kyl enyl ) ; Phenyl Subst i pCt/ERR003/003616

phenyl; Naphthyl; 10 Substituted napht hyl; 5-, 6-,
9-, and 10-nmenbered heteroaryl; Substituted 5-, 6-,
9-, and 10-nenbered heteroar3-; R30-(d-C6

al kyl enyl); and Substituted R30-(Cl-C6 al kylenyl); 15
Phenyl ; Substituted phenyl; Naphthyl; Substituted

napht hyhs cEmp&ind BctRIRS e an}h@ﬁe%ﬂlﬁﬁb(édlmgﬁ)ts Iub3bi ériat ed
5- or 6-nenbered heteroary - to 10-menbered

helaspgesubicylly accepiple |se19tl@@¢0®whec§elm@ freHbaidW are each CH.
het erobi aryl; Phenyl-O (d -C8 al kyl enyl); Substituted
phenyl - O(Cl- C8 al kylenyl); 25 Phenyl-S- (G -CS
aBkyl emhé &ompc&mh&tédr&hgdo pineond of Erhikddif8nta tky 36w a) ;
Phenyl S(O-(d-Cs al enyl); Substituted
(YN oD IARN HERPE) herpnany C-OLEp and & Lomd W
l[ulé lrl @ ; and 30 Substituted phenyl-S(0O 2-(d -Cs

enyl); wherein RL and R2 are not both sel ected

from H WD 2004/ 014366 PCT/ | B2003/ 003616 -22- Cl-C6

aJﬁ(yI "A co_mpour% ofelgc}/nnula i

or a pharmaceutically acceptable salt thereof,

wherein:

Rl and R2 independently are selected from:
H;
C1-Cg alkyl;
Substituted C;-C¢ alkyl;
Cy-Cg alkenyl;
Substituted C,-Cq alkenyl;
Cp-Cg alkynyl;
Substituted C;-Cg alkynyl;
Cs5-C¢ cycloalkyl;
Substituted C3-Cg cycloalkyl;
C3-Cs cycloalkyl-(Cy-Cg alkylenyl);
Substituted Cs-Cg cycloalkyl-(C-Cs alkylenyl);
3- to 6-membered heterocycloalkyl;
Substituted 3- to 6-membered heterocycloalkyl;
3- to 6-membered heterocycloalkyl-(C;-Cg alkylenyl);
Substituted 3- to 6-membered heterocycloalkyl-(C;-Cg alkylenyl);
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C2-C6 al kynyl; and C3-C6 cycloal kyl; 5 Each R3
i ndependently is selected from H Cl1-C6 al kyl;

w@ewgoi4es ed Cl-C6 al kyl; C3-C6 cycl oal kyl ; 1BCT/IB2003/003616

Substituted C3-C6 cycl oal kyl; Phe-, nyl-(Cl-C6
al kyl enyl); Substituted phenyl-(Cl-C6 al kyl enyl);
Napht hyl - (Cl - C6 al kyl enyl ) ;-21Subst i t ut ed

napht hyl - 7 ( |enyl); 15 5-, 6-, 9-, and

10- ne Pélacf%gsﬁea?@%%ﬁ:(a "6 alkylenyl): Substituted
5-, 6-subBtitutedhed-(TRheNedeni®t er oaryl - (Cl - C6

al kyl enyl ) ; henyl ; Substituted phenyl; Naphthyl;

20 SubNaphthufdeiGagholgpyl): 5- . 6-, 9-, and 10- nenber ed

het er c@nVyl.. ' . 9-, and 10- nenbered

het er g%rbé{lﬁutedé%ﬁlﬁl&g%?% %Ié%lﬁgg%e C-R4; or One of S,

T, ands-ls4, 9-, Mndn0-nhdnebepédigaterbinyl-0E;,-G alkyleayldt U are

CR4; or 25T of S, T, and U are N apd_t he ot her

one ofSustifhiedhg6 91, ahes] feanembesretheferoam ey egyl:s

sel ectolg.%gg%om H F, CH3; 30 CF3; C(OH, CN WO
1

2004/ PCT/ 1 B2003/ 003616 - 23-
Substituted phenyl;

Naphthyl;

Substituted naphthyl;

5-, 6-, 9-, and 10-membered heteroaryl;

Sul;stituted 5-, 6-, 9-, and 10-membered heteroaryl;

R30-(C;-Cs alkylenyl); and

Substituted R?0-(C;-Cs alkylenyl);

Phenyl;

Substituted phenyl;

Naphthyl;

Substituted naphthyi;

5-or 6-rﬁembered heteroaryl;

Substituted 5- or 6-membered heteroaryl;

8- to 10-membered heterobiaryl;

Substituted 8- to 10-membered heterobiaryl;

Phenyl-O-(C;-Cs alkylenyl);

Substituted phenyl-O-(C;-Cg alkylenyl);

Phenyl-S-(C;-Cg alkylenyl);

Substituted phenyl-S-(C;-Cg alkylenyl);

Phenyl-S(0)-(C;-Cs alkylenyl);

Substituted phenyl-S(O)-(C1-Cs alkylenyl);

Phenyl-S(0),-(C;-Cs alkylenyl); and

Substituted phenyl-S(O),-(C;-Cs alkylenyl);
wherein R' and R? are not both selected from:

H;
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HO CH3O C(F)H2O C(HF20; and 5 CF3GQ Qs
selected from OCH2I N(R6)CH2; OC(O; 10

WERH{RB)366) ; OC, (NR6); CH(R6)C(NR6); N(R6)G¢CH/1B2003/003616

N(R6) C(NR6) ; 15 N(R6)CH2; SC(O); CH(R6)(S);
SC(NRS6) ; trans-(H)C:C(H);Zégcis-(H)C=C(H); C=C,

CH2C=C;, C=CCH2; CF2C=C C=CCF2; VV V-X )\ % X
~V VQ%@%%WSGG PCT/ 1 B2003/ 003616 -24 OR O NN
Cy-Cg alkenyl;
C»-Cg alkynyl; and
Cs-Cg cycloalkyl;
Each R® independently is selected from:
H;
C1-Cg alkyl;
Substituted C;-Cs alkyl;
C3-Cq cycloalkyl;
Substituted Cs-Cg cycloalkyl;
Phenyl-(C;-Cg alkylenyl);
Substituted phenyl-(C;-Cg alkylenyl);
Naphthyl-(C;-Cg alkylenyl);
Substituted naphthyl-(C;-Cs alkylenyl);
5-, 6-, 9-, and 10-membered heteroaryl-(C;-Cg alkylenyl);
Substituted 5-, 6-, 9-, and 10-membered heteroaryl-(C;-Cg alkylenyl);
Phenyl,
Substituted phenyl;
Naphthyl;
Substituted naphthyl;
5-, 6-, 9-, and 10-membered heteroaryl;
Substituted 5-, 6-, 9-, and 10-membered heteroaryl;
S, T, and U each are C-R4; or
One of S, T, and U is N and the other two of S, T, and U are C-R4; or
Two of S, T, and U are N and the other one of S, T, and U is C-R%

Each R* independently is selected from:



R O O6 OR6 N, and R6 or R6 is H Cl-C6 al kyl,
C3-C6 cycloal kyl; 3- to 6-nenbered heterocycl oal kyl;
w@b@agl43ebenzyl ; or 5- or 6-nenbered het eroar yPCT/E82063/003616
0, S, N(H, or N(Cl1l-C6 alkyl); 5 Each V1 is
i ndependently C(H) or N, Each "substituted" group
contains from1 to4 substit#énts, each independently
on a.qrbon or nitrogen atom independently sel ected
from *C6 al kyl; C2-C6 al kenyl; 10 C2-C6 al kynyl ;
C3- C6 cpygd;0al kyl ; C3-C6 cycl oal kyl net hyl;  Phenyl ;
Phenyl nethyl; 15 3- to 6-nenbered heterocycl oal kyl ;
3- to @FEHbered heter ocycl oal kyl met hyl ; cyano; CF3;
(C1- @.)-QC(O); 20 HOCH2; (C1-C6 al kyl)-OCHz;
H2NCHZ: 2 al kyl ) - N(H) CH2i  (CL- G5 al kyl ) 2- NCH2:
25 N(HRC;O ; WO 2004/ 014366 PCT/1B2003/ 003616 - 25-

Q is selected from:

10

15

20

25

OCH;;
N(R®)CH;
0C(0);
CH(R®)C(0);
OC(NR);
CHR®)C(NR®);
NR®)C(0);
NR%)CNR®);
NR®)CHy;
SC(0);
CHR®)C(S);
SC(NR®);
trans-(H)C=C(H);
cis-(E)C=C(HD);
C=C,;
CH,C=C;
C=CCH,;
CE,C=C;
C=CCF;;
V—v

A

X
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(C-06 alkyl)-N(H C(O); (Cl-C8 al kyl)2-N(O);

N(H) 2C(OQ N(H); (Cl-C6 al kyl)-N(H)C(OQ N(H); 5
WORMHAQBEA) N( C1- C6 al kyl); (Cl-06 al kyl ) - N( H) C( B ME20038H3616

alkyl): (Cl-06 al kyl)2-NC(O N(H); (Cl-Cs

al kyl ) 2- NC(O)N(C1- G5 al kyl); N(H)2C(0)0; 10 (Cl-C6

al kyl )-N(H C(0)0; (Cl-Cb6 at¥yl)2-NC(0)0; HO (Cl-Cs

alkyl)-O ~ CF3Qn 15 CF2§E|)0, E(H20; HN, = (Cl1-C6

al kyl ) - N(Y) ; 1-C6 al 20 02N, (Cl-C8

alkyl)-S; NEK O alkyl)- (C1-C6 al kyl)-S(0O) 2;

al kyI)R I enyl)m and (C1-C6
al kyl )-C(O - N(H) - S(O)2 (C1-C8 al kyl enyl )m wherein
each substituent on a carbon atom may fupther be

i ndependent|y sglected from Halo; 30 C, and
OCH20, whey ei ngeach 0R% bon to adj ace car bon
atons to f 5- nmenbe i ng;

_-N
Ne— . ;and
R6 ’ N\
6
- R ; Or
RSis H, C1-Cg alkyl, C3-Cs cycloalkyl; 3- to 6-membered heterocycloalkyl;

phenyl; benzyl; or 5- or 6-membered heteroaryl;
X is O, S, N(H), or N(C;-Cg alkyl);
Each V! is independently C(H) or N;
Each “substituted” group contains from 1 to'4 substituents, each independently on
a carbon or nitrogen atom, independently selected from:

' C-Cg alkyl;

C,-Cs alkenyl;

C,-Cs alkynyl;

C3-Cg cycloalkyl;

C3-Cg cycloalkylmethyl;

Phenyl;

Phenylmethyl;

3- to 6-membered heterocycloalkyl;

3- to 6-membered heterocycloalkylmethyl;

cyano;

CFs;

(C4-Cs alkyl)-OC(O);

HOCHS;;

(C;-Cg alkyl)-OCHy;

H>NCHoy;

(C1-Cs alkyl)-N(H)CH,;

(C1-Cs alkyl),-NCHp;

N(EDC(0);
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WD 2004/ 014366 PCT/1B2003/ 003616 -26 wherein 2
substituents nmay be taken together with a carbon atom

W0 eombor4sbhe t hey are both bonded to formthe grpPUpPIE26063/003616

wherein two adj acent, substantially sp2 carbon atons
may be taken together with a diradical substituent to
forma cyclic diradical selezi-ed from R ONS5 :)CQ0

)C N O N ON-O RONS I NNXN and
R 10 11'3; ﬂkﬁlﬁh&m@@ | kyl ; wherein each 5-nenbered

heterogtlydjoegm#, on@g@)&ndently is a 5-nenbered ring

cont ai ni ng ca tons and from1l to 4 heteroatons
sel ect NHRCOMN@E); 1 S, 1 NH, 1 N(Cl1-C6 al kyl), and 4

N, whefpegin t s are not both present,
and \/\hgﬁéﬁﬁal{qﬁé‘?\f{g&@f@ enyl may optionally be 15
unsubs uted with 1 substituent
NENCRONAC, LTS
e rom

sel ect uoro, - methyl, hydroxy,

trifl ubforedky)-NEYGHINEnEsabolly| : wherein each

het ero 0 ng that contains carbon atons
and 1 gd"li g‘k&‘%‘%ﬁ@i?mbr ndependent |y selected from 2
0, 1 S(Cllcﬁ%l L)Z-Ncﬁ)ﬁi)@z & d}kyl)’z N(H), and 2 N(C1-Cs6

al kyl),_ and erein when two atons or one 0 WO
2004/ oMéb@(@)@r/ | B2003/ 003616 - 27

(Ci-Cs alkyl)-NEDC(0)0;

(C1-Cs alkyl),-NC(0)O;

HO,

(C1-Cs alkyl)-O;

CF;0;

CR(IDO;

CF(H),0;

HN;
(C1-Ce alkyl)-N(H);

(C1-C alkyl)2-N;

O;N;

(C1-Cs alkyl)-S;

(C1-Ce alkyl)-S(0);

(C1-Ce alkyl)-S(0)z;

(C1-Cs alkyl),-NS(O)y;

(C4-Cs alkyl)-S(O),-N(H)-C(O)~(C;-Cg alkylenyl),,; and
(C4-Cs alkyl)-C(O)-N(H)-S(0)2~(C;-Cs alkylenyl)p;

wherein each substituent on a carbon atom may further be independently selected
from:

Halo;

HO,C; and

OCH,0, wherein each O is bonded to adjacent carbon atoms to form a 5~

membered ring;



10

15

atom and one S atom are present, the two O atons or

one 0 atom and one S atom are not bonded to each
wotdvei143ahd wherein the ring is saturated or PCT/IB2003/003616

optionally contains one carbon-carbon or

car bon-ni trogen doubl e bond; wherein each 5-nenbered

het eroaryl contains carbon @6ens and from1l to 4 5

het eroat ons_ i ndependent|ly sel.ected frogm 1 18S,.

IR D st Y R Faer gt N 2rgartion hors fo-hish sy

het er QgL b RS0t 08®; and 1 or 2

het er oat%ér)%%?ﬁdepengentlggﬂ;‘gjl ected fromN, N(H), and

N¢iEtei®wo atijayént, substantiallysntcabereaibms aeryHsttalrendpgdthegwth a

nocyclic.rings;, and 9-. and.. 10 - red heteroaryl
Pedpitobiuuanda s s oviic it TRIRRES "o
respectively, wherein at least 1 of the ZRfused rings

of a bicyclic ring is. aromatic, anq wherfein when the
onE both are

nt, the S atons are

not bond 0) each ot he |; rein wt lany (C1l-Co6

al kyl) 2 6up, .the C | kyl gro y be

optiondl |y taken’together with the fditrogen atomto
whi ch they are attached 15 to forma 5- or 6-nenbered

het er oc kyl ; and e\n each group and each
substitu kt r@ci ted abo i SNTrllependent | y sel ect ed.
34. The und. accor ¢t o Enbodi nent 33, or a

pharmac€eutical |y’ accéptable salt fhereof, wherein Q
Is OC(O~ 20 35. The conpound accordi ng Ro Enbodi nent
33, or a pharmaceutically Oaccept abl e sallt “thereof,

wher ei N\Q OCH2. 36 \J npound ng to
Enbodi ne or a pharjjraceufically 5 acfeptabl e
salt ther erein Qls NCR6)C(O 7. The conpound
accor diA4fg ™e~Enbodi ne 33yor a’phafna tically
acceptabl e salt thereof, wherein Qis N(H C(O. 30 38.

ogdiRment g ;k\ﬁ
, erein Q
0

oN a
alt thergof
/1 B20Q 3616 -28 39.
podi ment” 33, Gor a >
pharmaceutically acceptable salt thereof, wherein Q
Is N(HyCH2. 40. The conpound accordi ng to Enbodi nent
N

33, or @ phgynmaceutically Nj :Esj
1|{ : 1'{ ; and R

R is H or C;-C; alkyl;
wherein each 5-membered heteroarylenyl independently is a 5-membered ring
containing carbon atoms and from 1 to 4 heteroatoms selected from 1 O, 1

S, 1 NH, 1 N(Cy-Cg alkyl), and 4 N, wherein the O and S atoms are not

both present, and wherein the heteroarylenyl may optionally be
unsubstituted or substituted with 1 substituent selected from fluoro,
methyl, hydroxy, trifluoromethyl, cyano, and acetyl;

wherein each heterocycloalkyl is a ring that contains carbon atoms and 1 or 2
heteroatoms independently selected from2 O, 1 S, 1 S(0), 1 S(O), 1 N, 2
N(H), and 2 N(C;-Cs alkyl), and wherein when two O atoms or one O
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5 acceptable salt thereof, wherein Qis N(CH3)CH2. 41.
The conpound accordi ng to Enbodi nent 33, or a

w@baameseut i cal |y acceptable salt thereof, whePePIBROE/003616

is C=C, CH2C=C, C=CCH2, CF2C=C, or C=CCF2. 10 42. The
conmpound according to any one of Enbodinents 33 to 41,
or a pharnmaceutically accepﬁ7abl e salt thereof,

wher ei | .east, one

T o Dol 0 B elScel s QR S U B o onc
Subst i § dtopel aRRA¥dnde€io %h&iﬂ’@‘ @ﬂy&i’ﬁcremdnl&r ehgdiseamfated or
group and each substituent is |ndependently sel ect ed.

43. Thepticwalyaerdaing erg SATPRI-68DANYT GRROTGHITEEUBIsRand;
R

i ndependenbiomnsiptepehndhillseaotted Roanly O; { 611 CFH), 1 N(C;-Cs

%Q’L?ﬁ}é@é andlgug%gqsqélll 'égéq?ggeg%&%/ ?rgéwil c%mgls cglr{)on Xto?ns
| ndepengienbi ¥ hgeldahRinadrnddily R-RAMRAHNINGSS AhENIG,-Co
odi ment %3t841, or a

to any one o
phar maglkyi); anal 3- ymdéanmbd:rbcbhetmoaryﬂ herm@focyoﬂtelﬁlzﬂsnarai 9- and

| east e of Rl and el ected
from )-megberasi heterpar yllge dﬁég YT Es

al kyl e ¢ tBe 2 flsed aa@ i
i R }%a%‘f%s fliced s oRBEicyclic ing is

each hatosratiarand wiemeiaiwien teer © end Staberas beth are prasent.ithe @ and

hetero r‘ |nde I ected from1 0, 1S, 1
N(H) , a g‘?‘ﬂ@ & %@ﬁﬁ and 5- and
6 wikBRREWRH aﬂﬂ@{ eéﬁmyl)ﬁNegr&Qﬁ tmy@ll C§ alkymsu;mﬁaﬁbe and

10- menbered heteroaryl are 6,5-fused and 6, 6-fused
bi cycl pnthnallmg@cen%emw@rh%@w@@wtpmm@b@exere aftpghed

respectd ek s WIBLEL AL LaBSh oy ify 2 used i nos

of a blcyc icring Is arona erei n when the

0 winegtinSeazh @dupoideach @b@ﬁlﬁﬁﬁﬁémteﬂh@o@e AnndepSndentyselacted.
not bonded to each other; and wherein each group and
each substituent is independently sel ected.

34.  The compound according to Embodiment 33, or a pharmaceutically

acceptable salt thereof, wherein Q is OC(O).

35.  The compound according to Embodiment 33, or a pharmaceutically

acceptable salt thereof, wherein Q is OCHa.

36.  The compound according to Embodiment 33, or a pharmaceutically

acceptable salt thereof, wherein Q is NRHC(0).

37.  The compound according to Embodiment 33, or a pharmaceutically
acceptable salt thereof, wherein Q is N(H)C(O).

38.  The compound according to Embodiment 33, or a pharmaceutically

acceptable salt thereof, wherein Q is N(R®CHo,.
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w0 e oofiss wherein each of RL and R2 is

5 45. The conpound according to any one of Enbodi nents
33 to 41, or a pharmaceutically acceptable salt

selected from 5-, 6-, 9-, and 10-nenbered
heteroaryl-(d -C6 al kylenyl); and 10 Substituted 5-,
6-, 9-, and 10-nenbered hete?rgoaryl -(d-C6 al kyl enyl);
rei . - oms_and.from
o apEREhoRRL RERRiKy 1S 8RN B e 1 20 d BRIy 2
Siccdpthlflelsalt theddoCwlEteinlkisINGH)E@HE. 4 N, and 5- and
6- nenbered heteroaryl are nonocyclic rings and 9- and
10- menbered heteroaryl are 6,5-fused and 6, 6-fused
bagycl | | ; el t 1 of
O S P i ho R RO Bthenl NE oF s o imicBifand 0
wiveersable wilethetdo€ wheaeio (BisdN(©FB)EH:. h are present, the 0
and S atons are not bonded to each other; and wherein
each group and each substituent is independently
sgl. ectegb conffdufi@ acci@ ' i of
Erbodi mor ey scchiing QRABARAERESY Sk AnithaRicAlf
pieaepiakle salt hateof, veliereip QusICGEG ATHC0k CeOICHMAEEF@, at
I§§§1&Fone of RL and R2 is independently sel ected
from~%-, 6-, and 9-nmenbered heteroaryl-(Cl-C6
al kyl enyl); and Substituted 5-, 6-, 9-nenbered
heteroaryl -(d -C6 al kyl enyl); 25 wherein each
HEx-er oBiRggoreRaNnE peeoTding kb anyaansial Farhediments 13 taotl4 or a

i X ' I t: fromil 11§21
N Ry RARADRANokoR PRI R BBhe gl dnd e
Gindependemly dekteddeamyl are nmonocyclic rings and
9-nmenbered heteroparyl is 6,5-fused bicyclic ring,
wher ei%@yl‘(%aéqﬂkﬁs?ylf?ﬁé@ fused rings of a bicyclic
ring i $uRLRREL dHenvi@ _@\4:31( tfyiphen the 0 and S atons
both 30 a{re e%ﬁ@ t e}gxgln)d S atonms are not bonded
t wherainleach peup and dachtsebgitnent acindepeadgilysdleerdh
substituent is independently selected. WD 2004/ 014366
PCT/ 1 B2003/ 003616 -30 47. The conpound according to

afy, onenddoniand iaé@%ﬁ‘&iﬁg adyorfe bf Eifboliments \3/%to 41, 0ra
pharmaceutically acceptable salt thereof erern at

| plresmacenticaly aRcepiahde Rilt thereof, vdepem d@htdf}ilsaad & taged

frqm 3- to 6- ered heterocycl oal kyl - (Cl1-C6
alinawegﬁv}tgy; se%ﬁ{s?a IH')om.
Phenyl-(C;-Cs alkylenyl); and

Substituted phenyl-(C;-Cg alkylenyl);

wherein each group and each substituent is independently selected.

44.  The compound according to any one of Embodiments 33 to 41, or a
pharmaceutically acceptable salt thereof, wherein at least one of R! and R? is
independently selected from:
5-, 6-, 9-, and 10-membered heteroaryl-(C;-Cs alkylenyl); and
Substituted 5-, 6, 9-, and 10-membered heteroaryl-(C;-Cs alkylenyl);
wherein each heteroaryl contains carbon atoms and from 1 to 4 heteroatoms
independently selected from 1 O, 1 S, 1 N(H), 1 N(C;-Cg alkyl), and 4 N,
and 5- and 6-membered heteroaryl are monocyclic rings and 9- and 10-

membered heteroaryl are 6,5-fused and 6,6-fused bicyclic rings,

i ndepePdEIR20§3/003616
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WO ba/oc3d ai ns carbon atons and 1 or

5 Substituted 3- to 6-nenbered heterocycl oal kyl - (C1- C6
al kyl enyl); wherein each heterocycloalkyl is a ring
2 het er oR€DMBR003/003616
i ndependently selected from2 0, 1S, 1 S(O, 1 SO 2,
1N 2 NH, and 2 N(C1-C6 al kyl), and wherein when
two O atons or one 0 atom &% one S atom are present,

ot boraRac e oubed s LA AL TneR or e Pegh € s

sat ur agr8fhafif, an@R§HeRAR Wh¥n @R @hd'S a0Es KGth BRI pERNE ME Oand
carbon-ni trogen doubl e bond; and wherein each group

and ea@ﬁtommenomdedma@l@qthab@vé i s i ndependent |y

15 48.. The ny one of
EFhSER: £ty g cocf s BRRA T uBRERAE O R
accept abI e salt thereof, V\herel n one of RL and R2 is
i ndependent | y sel ect ed from C2-Cb al kenyl ; and

Shibat | 118 RmEnGaceIiERye A1y o1 of FmidmeRAgd gL or
3
PSR AU HE o (ERE TR Facktbii® BAR'ES 2

ofndEiiendamtlyF&ldceedfrom.lependentIy selected from Cl1-C6
al kyl ; and 25 Substituted CI1- al %@ 50. The

con‘pou?ﬂzl a@c&néulﬁgn%reb%fﬁ%hﬁﬁr@awﬂ (Enboalkodenyl sl ¢ o 41,
or thgC@ 3}5&369&8}1@9 h&@rlgﬁrafi her- égfalzkg% nyl);

mhereln one e en
f whmeuﬁfﬁlch:het@ﬁ)aajﬂ lcpmiging canbdn afém};sanldtfmdi t@k hegroatoms

cormy oL eBRASERN TP 1 Tote il Mo b HGATs aharTy ndid .
or a %@5%@%&1&&8&&& hé't%ﬁﬁi%tl aRl ﬁoﬁ@dy%hé Hegeald.9- and 10-

wherein at | east one of Rl and I's” independently
sel ect sgmbergthhe@Braty ars 6J56fa$ddwnd(6cﬁcfl@6d laicwllicem/gS) and

5 Su bslt:elsﬁéjc ively, O Rin Y 493 &he &?&s_eg?’mgs 32 8103{101)10 ring is
\
aromatic, and wherein when the O and S atoms both are present, the O and
S atoms are not bonded to each other; and

wherein each group and each substituent is independently selected. e

46. The compound according to any one of Embodiments 33 to 41, 44, and 45,
or a pharmaceutically acceptable salt thereof, wherein at least one of R' and R?is
independently selected from:
5-, 6-, and 9-membered heteroaryl-(C;-Cg alkylenyl); and
Substituted 5-, 6-, 9-membered heteroaryl-(C;-Cg alkylenyl);
wherein each heteroaryl contains carbon atoms and from 1 to 4 heteroatoms
independently selected from 1 O, 1 S, 1 N(H), 1 N(C;-C¢ alkyl), and 4 N,
and 5- and 6-membered heteroaryl are monocyclic rings and 9-membered
heteroaryl is 6,5-fused bicyclic ring, wherein at least 1 of the 2 fused rings
of a bicyclic ring is aromatic, and wherein when the O and S atoms both
are present, the O and S atoms are not bonded to each other; and

wherein each group and each substituent is independently selected.
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WO e oofiss wherein one of R1L and R2 is

52. The conpound according to any one of Enbodi nents
33 to 41, or a pharmaceutically acceptable salt

selected from 10 C3-C6 cycloal kyl; Substituted C3-C6
cycl oal kyl 3- to 6-nmenbered heterocycl oal kyl ;
Substituted 3- to 6-nenber edOhet er ocycl oal kyl ;

Phenyl;, 15 S [ nyl_; thyl :

ot T Dt et 1P Vb ENRIG 2o g
hetlafth bt all yaieeept &8O sdli theie6f] whereiBat le&t on@BER! and R is
10- menbered heteroaryl; 20 53. The conpound accordi ng

tipdepepdenily sslecedftment s 33 to 41, or a

h . . .
oner et 8 ke BRSERE AL 4 ARG AR 1 o
one ofSubsticidins §-mdnbaedisterotydoabyl (ORI MR | Y

acceptable salt thereqf, wherein each Cl-C6 al kyl enyl
i‘ghm,eaclde@@mlwé{(ﬂ@ arigg thagoontaigs carhen aiemssudd or 2

accor dj 3 ' tSn 3Bt

phar msaae Bnp ROl MDA BR 20 2t Psih. 18Pl 2
Cl- C6 N({HKyhmehy N(Cs-Cehlkyl), 801 Whereifilvehenawp @ adnRee ohelONg
to any on odi nents 33 to 55, or

e of E a
ohar e STEN SNF AT At BIERCE 418 10 () aiERSTOr o &} wipm aad one

| east ' i INS.;
20041 04 S Sae bt (AABBA 1 Guch BteR G vk IR M ik S fitied &

CH3O opfion@8lyGtontains one carbon-carbon or carbon-nitrogen double bond;

and

wherein each group and each substituent recited above is independently selected.

48.  The compound according to any one of Embodiments 33 to 41, or a
pharmaceutically acceptable salt thereof, where\in one of R' and R? s
independently selected from:

C,-Cg alkenyl; and

Substituted C,-Cg alkenyl.

49.  The compound according to any one of Embodiments 33 to 41, or a
pharmaceutically acceptable salt thereof, wherein one of R! and R? is
independently selected from:

C1-Cs alkyl; and

Substituted C;-Cg alkyl.

50.  The compound according to any one of Embodiments 33 to 41, or a
pharmaceutically acceptable salt thereof, wherein one of R! and R? is
independently selected from:

C,-Cg alkynyl; and

Substituted C,-Cg alkynyl.

i ndepenPeniB2¢03/003616
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~ W@2d08/01436nded to adj acent

CN, CF3; CH3S(0O2; CH3; or 10 wherein at |east two
substituents are d and F, 2 F, or OCH20O, wherein each

5-nmenbered ring. 57. The conpound according to any one
of Enbodi nents 33 to 56, or a pharmaceutically
acceptabl e salt thereof whéiein S, T, and U are each

] 58. Th d
oo TheoReund e 425 <Bral habearRe Fyo 4 ora
%ﬁlﬁﬁﬂ&:@ﬁ’ﬂl&ﬁ?a&&pﬁﬁ% @ﬁfther%te (RkRirati18asCokd IR Bd RP ignd

are . Thé conpound according to
Endependemtly sSlBcted &logt ed from 4-({

3-[2-(4- et - t | -5-yl]-b I
e TR g | peeo o
3-[ 2- (%bk@&f&wy@@éﬁlﬂalky?—l(ﬂ%???mhyﬁ yl1-benzoy! ani no

}-nmethyl)- benzoic acid
3-[2- (3- Met hoxy- benzyl) - 2Htetrazol - 5- yI] benzoyl am no

55 (HoarEfe hieRghs DRbbe A hforinfone Buie hona, 1

3p}ﬁﬁhiibéht)lcall@@ﬁééiitzﬂ)ltﬁ@éﬂﬂhereof wherein one of RYand R*is

Vet hoxty benzyl)-2Htetrazol -5-yl ] - N (4-norphol
iif qxv&w@wwyeceé@vﬁénzyl) benzami de;
3-12-( enzyl)-2Htetrazol -5-yl]-N-(3-trifluo
r onet h(?fl HE%?&%}H’ benzam de; N-B
enzyl -Srs@tufet OpChoyclodliezyl ) - 2H-t et r azol - 5-yl ] - benzam
i de; WD -2004/ 0143 6 PCT/IEEI{(‘) 3/ 003616 -33
3- [ 2- (r-ivernembersdhetgiopydeplkds r azol - 5-yI]-N-(2-trifluo
romet iyl hefadd o ot &ﬁ@éﬁcﬁﬁetﬁ loalkyl;
N- (4- Vt\%t hoxy- benzyl . eﬁ%&y benzyl )-2Htetraz

- 5- yPenybenzam de; or

Substituted phenyl;

Naphthyl;

Substituted naphthyl;

5-, 6-, 9-, and 10-membered heteroaryl; and
Substituted 5-, 6-, 9-, and 10-membered heteroaryl;

53.  The compound according to any one of Embodiments 33 to 41, or a

pharmaceutically acceptable salt thereof, wherein one of R! and R?is H.

54.  The compound according to any one of Embodiments 33 to 53, or a
pharmaceutically acceptable salt thereof, wherein each C;-Cs alkylenyl is CH,
C(CHs),, C(=0), or CF,.

55.  The compound according to any one of Embodiments 33 to 54, or a

pharmaceutically acceptable salt thereof, wherein each C;-Cs alkylenyl is CHa.

56.  The compound according to any one of Embodiments 33 to 55, or a
pharmaceutically acceptable salt thereof, wherein at least one substituent is

selected from the groups:

carbon atons to fornPEI/1B2003/003616
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5 a pharmaceutically acceptable salt thereof. 60. The
conpound accordi ng to Enbodi nent 33, selected from

3-[2-(4-Fl uoro-benzyl)-2Htetrazol -5-yl]-benzoyl am no
}-nmethyl)- benzoic acid nethyl ester; 10 4-({
3- [2 (4 Fl uor o- benzyl ).-2H-te$2-azol -5-yl]-benzoyl am no

} - gﬂg benzoic acid; 4-({

3-[2-( lor o- benzyl ) - oH-tetrazol - 5-yl ]-benzoyl am no
} - met hgo,erhenzoi c acid nmethyl ester; 4-({

3-[2-(3-Fl uoro-benzyl)-2Htetrazol -5-yl]-benzoyl am no
} - met h{gHBO; 15 benzoi ¢ aci d;

N- (3- Chl or o- 4-fl uoro- benzyl ) - 3-[ 2- (4- net hoxy- benzyl ) -2
Htetrazol -5-yl]- benzam de;

N (2, SCIDi fI uor o- benzyl ) - 3-[ 2- (4- met hoxy- benzyl ) - 2H-t et
razol - - benzam de; and 20

N-(4- F ro benzyl ) - 2- met hoxy- 5- [ 2- (4- met hoxy- benzyl ) -
ZFLtett%; -5- yl]-benzam de; or a pharmaceutically
accept abf’e salt thereof. 61. The conpound according to
Enbodi @BRS(AB)3;, nanmed: 25

N—Benz%ﬁig- 2- (4-cyano- benzyl)-2Htetrazol -5-yl ] - benza
m de; pharmaceutically acceptable salt thereof.

G%V eiPatd R RHY LR ERE bRUC A1d FTB 90 b BT, B3 whBRIEdich O is

[BondehaéJ:wtm Zatybmemnysltomzeﬁﬂmnberﬁmg benzoyl ami n
o]-nmethyl }- 30, benzoic acid nethyl ester; or a
phar maceutically acceptable salt thereof. 63 The

C@POUNHe ééﬁg&ﬂidﬂe@c&ﬁl Qe BRNGE ﬁﬁbocﬁﬁﬂeﬁ@%@ do 56251, WO
2004/ 014366 PCT/ | B2003/003616 - 34

[ Pharmapgntically pspeptabletsalt thezenf, whergin- SbeTn awd/ Uané eash-GRet hy
| }benzoic acid nethyl ester;
N-Benzyl - 3- (2- but - 2-enyl - 2H-tetrazol - 5-yl ) - benzam de;

asd.  The compound according to any one of Embodlments 33t057,0ra
3- éZ But - 2-enyl - 2H-tetrazol - %/ - met hoxy- benzyl )
- pBaEpeswically PCCGBtahlerﬁﬁlé ﬁhﬁﬁ%&uw Q8N Syls&@é?ﬁamdér zydﬂﬂ are

t REGEEHL:

59. The compound according to Embodiment 33, selected from:

4-({3-[2-(4-Methoxy-benzyl)-2H-tetrazol-5-yl]-benzoylamino }-methyl)-
benzoic acid methyl ester;

4-({3-[2-(4-Methoxy-benzyl)-2H-tetrazol-5-yl]-benzoylamino }-methyl)-
benzoic acid;

4-({3-[2-(3-Methoxy-benzyl)-2H-tetrazol-5-yl]-benzoylamino }-methyl)-
benzoic acid methyl ester;

4-({ 3-[2-(3-Methoxy—benzyl)—ZH—tetrazol—S -yl}-benzoylamino }-methyl)-
benzoic acid;

3—[2—(4-Methoxy—benzyl)—2H—tetrazol—5-yl]-N-(4-morpholin—4-ylmethy1-

benzyl)-benzamide;

3-[2-(4-Methoxy-benzyl)-2H-tetrazol-5-yl]-N-(3-trifluoromethyl-benzyl)
benzamide;

N-Benzyl-3-[2-(4-methoxy-benzyl)-2H-tetrazol-5-yl]-benzamide;

PCT/IB2003/003616
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64. The conpound accordi ng to Enbodi nent 33, sel ected
from

-5-yl ] - N t BCEHER20032003616
yl met hyl - benzanmi de; 10

N- 2, 1, 3- Benzot hi adi azol - 5-yl net hyl - 3-[ 2- (4- met hoxy- ben
zyl )-2H tetrazol - 5-yl ] - benZni de;

3 L2 B R R ORE A 2B B A NPT R -

-pyridi enzam

3-[2-(4- th]b@)gmhﬁnmd) 2H-tetrazo| 5-yl]-N-pyridin-4-
yl met h 15 benzam de;

enzodi gx(é’r Sth%YTE?WD 33[7[ fZ’c mm%YWé&Wlb%ﬂfW%bﬁFﬂ]et ra

zol -5- yl]- 5@;@ and

- N- Fur an- 2-yI net'hyf - 3-[ 2- (4- net hoxy- benzyl ) - 2Htetrazo
[ -5-yl aphirmazamncaﬂ@ acceptdble aalptieraviceut i cal |y

acceptabl e salt thereof. 65. The compound according to
Enbodi nent 33, selected from 4-(5-{

360.( PYThedé Zfou)ﬁh %&dﬂ&lhk 't& BhLDBARYEN! 35 Q@EWed fliOén ‘

}-tetrazol - )< benzoi c aci d;

3- [ ( Py4-i(£8- [ﬁ—Gl—Ellunm lbryllzyl-){?ﬁ tetomyl - yl@-ﬂ»engﬂylannno}—methyl)—
}-tetrazol - 2- Imat&y% 20|c acid; and 4-(5-{
3-[(2- Met hoé‘v&ﬁ]}?ﬁc eyl g ’thyl) car banoyl j - pheny!
}-tetrazpd g 22<4-mheﬁiwﬂz%rr)k2@p%@:¥ ALbeRioyamino }-methyl)-

pharmaceutical |y acceptable salt thereof.” 30 66. The
conpound acbﬁmzdlicrﬁgldﬁo Enbodi nent 33, naned:

Va1 By OB SH-GR S50 S Bty )"
PCT/ | 82003/ B36itteid Beth§l g3teay maceuti cal |y accept abl e

salt thereof. 67. The co% ound accordi ng to Enpodi nent
33, nafrétP-[2-(3-Fluoro-benzyl)-2H-tetrazol-5-yl]-benzoylamino }-methyl)-

N- | sopr opyl ¢ 3- met hoxy- benzyl ) - 2H-t et razol - 5- yl]-
benzam de; %%Zgé ag%f)har maceutically acceptable salt

t her eoN-(3-Chloro-4-fluoro-benzyl)-3-[2-(4-methoxy-benzyl)-2H-tetrazol-5-yl]-
benzamide;
N-(2,3-Difluoro-benzyl)-3-[2-(4-methoxy-benzyl)-2H-tetrazol-5-yI]-
benzamide; and
N-(4-Fluoro-benzyl)-2-methoxy-5-[2-(4-methoxy-benzyl)-2H-tetrazol-5-
yl]-benzamide; or

a pharmaceutically acceptable salt thereof.

61.  The compound according to Embodiment 33, named:
N-Benzyl-3-[2-(4-cyano-benzyl)-2H-tetrazol-5-yl]-benzamide; or

a pharmaceutically acceptable salt thereof.

62.  The compound according to Embodiment 33, named:
4-{[3-(2-Thiazol-2-ylmethyl-2H-tetrazol-5-yl)-benzoylamino]-methyl } -
benzoic acid methyl ester; or

a pharmaceutically acceptable salt thereof.

63.  The compound according to Embodiment 33, selected from:
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68. The conpound accordi ng to Enbodi nent 33, naned: 3-
[ 2- (4- Met hoxy- benzyl )-2Htetrazol -5-yl ]

W0 bbogoipbenyl - et hyl ) - benzam de; or 10 a PCT/IB2003/003616

pharmaceutically acceptable salt thereof. 69. The
conmpound accordi ng to Enbodi nent 33, naned: 4-(5- {
3-[ (Met hyl - pyri di n- 3-yl net hy34} - car banoyl ] - phenyl }

-tet - 2=y et -b | i d. .1 o
ohar AP CeBi e Askiep e Gy Bebfin Shind T hvpenzoic acid
conpound acgeih§i &gt 0 Enbodi ment 33, selected from
4-

2- I(\/{Et h:Bengyl>(2-hutremd:QH-drazgl-J-yDHhengamide ginds - y| | -

b | - [,).-b i id., 20 .

o (L N R T Mgl RSN T DG b pryrmider
] - benzpydratdvdiclily aoeéftybly shlemhetdog. aci d; and

2- Met hoxy- 5-[ 2- (4- net hoxy- benzyl )-2Htetrazol -5-yl]-N
(4 trifluoronethyl-benzyl)-benzam de; or

a
o mouttl Sl o AR DR AeaRrlenl 38 LRl 1

3- [ 2- (3H2rpt-Mpxyoxlyeienyyl)-2BHetratol 32y} -Nsthydzbt-Betasthyl-
}-am ne hydrochloride; or a pharmaceutically
accept abl e Razamider eof . 30 72. The conpound

«'(:12 cor ?ﬁ% L g%{nmgh[)ﬁgﬁﬁz@ -?&?tﬁﬁl—ﬁﬁ—@ﬂn{e{h%%-benzyl)-ZH-

ony

3- [ 2- (4- et oxyolideylFhenzaditid, et r azol - 5-yl | -

beoney! § T8 RS ob SR AR PRI 22003 993849,
3- [ 2- (4- Met (iene¥nyPERphhid@it t et razol - 5y1] - benzyl am no

} - et hm- enzoic acid; or a pharmaceutically

accept aibt-¢4-ddthoxyHeney)-2Hote#&z01-Phd -dopyalind-dweduyti ng
to Enbodi nept 33, . selected from 4-{

3-[2-(4- Met _Wmhzyl )-2H-tetrazol -5-yl]-benzyl oxymet
hyl } - Renz®efzodioxol-5-ylmethyl-3-[2-(4-methoxy-benzyl)-2H-tetrazol-5-

yl]-benzamide; and
~N-Furan-2-ylmethyl-3-[2-(4-methoxy-benzyl)-2H-tetrazol-5-yl]-
benzamide; or

a pharmaceutically acceptable salt thereof.

65.  The compound according to Embodiment 33, selected from:
4-(5-{3-[(Pyridin-4-ylmethyl)-carbamoyl]-phenyl }-tetrazol-2-ylmethyl)-
benzoic acid;
4-(5-{3-[(Pyridin-3-ylmethyl)-carbamoyl]-phenyl }-tetrazol-2-ylmethyl)-
benzoic acid; and
4-(5-{3-[(2-Methoxy-pyridin-4-ylmethyl)-carbamoyl]-phenyl } -tetrazol-2-~
ylmethyl)-benzoic acid; or

a pharmaceutically acceptable salt thereof.

66.  The compound according to Embodiment 33, named:
3-[2-(4-Methoxy-benzyl)-2H-tetrazol-5-y1]-N-(2-pyridin-4-yl-ethyl)-

benzamide; or
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acid; and

4-{3-[ 2- (4- Met hoxy- benzyl )-2Htetrazol -5-yl]-benzyl oxy

or 10 a pharnmaceuti cal |y acce@t/aes3/003616

salt thereof. 74. The conpound accordi ng to Enbodi nent

33, selected from 4-{

5 [ 3-(3- Phenyl-prop-l-ynyl)é%henyl]-tetrazol-2-y|nethy
}-benzoic acid; and 4-(5-

3 [ 3- (4B 6?6851&%1%%%?9%1;'?518 5%1@&%%] - phenyl

}-tetrazol -2-yl nethyl)- benzoic acid; or a

phar maceutical ly acceptabl e salt thereof 75. The

chpo it covpeund agcording bBabeadinteng3s, nemedd: 20 4- {

T e R oEr Ao R bt G RIS M08 o

accept@ﬂ{aﬁnﬁwuhcamedce@;ﬁtablaéahfﬁaﬁoﬁormound according to
Enbodi nent 33, naned 4-{

5-[3-(3-hni dazol - 1- yI prop 1-ynyl)-phenyl]-terazol -2-y
I hy. [
e S orBERR ooy to B BuBRRL IR TARLT, |

I nvent3-gn(4-Methox9 a1y 2Hf tefratol3l vi]-N-Qepteaylesthyl)+ om
30 4-(5-{ 3-[3-(4-Fluoro-phenyl)-prop-1-ynyl]-phenyl
}-tetrazol -En Wﬁé?h?J) benzoic acid; [4-(5-{

3-[3- (4[Z)ﬂ:a:r1'ﬁgée%l‘t19£] %pt%lg Qalilh\éf%lf] pheny!

}-tetra eny acetic acid; WO
2004/ 014366 PCT/I82003/003616 -37 1-[4-(5- {
3

2t E%O%go%yﬁhenyé‘}lg %bﬁ’g‘ﬁﬁ)‘lh r%‘li/%:f IOhenéanecar boxylic

d; A4 934 (Methyl-pyridin-3-ylmethyl)-carbamoyl]-phenyl }-tetrazol-2-
5! (AR IRty pyrdin 3 slmethyl) catamonl phen)-terazo

trazol ﬂnyﬂné}hyuymabdmgan1de 5 4-¢5-{

e
gt fréEFl m3ca lﬁa’ﬁh% }Ptgtﬂolrgr@‘kﬂé zenrz)giegylaci d; and

70.  The compound according to Embodiment 33, selected from:
4-({2-Methoxy-5-[2-(4-methoxy-benzyl)-2H-tetrazol-5-yl]-
benzoylamino }-methyl)-benzoic acid;
4-({2-Methoxy-5-[2-(4-methoxy-benzyl)-2H-tetrazol-5-yl]-
benzoylamino }-methyl)-benzoic acid; and
2-Methoxy-5-[2-(4-methoxy-benzyl)-2H-tetrazol-5-yl]-N-(4-

trifluoromethyl-benzyl)-benzamide; or

a|
3-[
}-t
3-[
}-t

a pharmaceutically acceptable salt thereof.

71.  The compound according to Embodiment 33, named:
Benzyl{3-[2-(4-methoxy-benzyl)-2H-tetrazol-5-yl]-benzyl }-amine
hydrochloride; or

a pharmaceutically acceptable salt thereof.

72.  The compound according to Embodiment 33, selected from:
(4-Methanesulfonyl-benzyl)-{3-[2-(4-methoxy-benzyl)-2H-tetrazol-5-yl]-

benzyl }-amine; and
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w@2phataseceut i cal |y acceptable salt thereof.

4-(5-{ 3-[3-(4-Fluoro-phenyl)-prop-1-ynyl]-phenyl
}-tetrazol -2-yl nethyl)- cycl ohexanecarboxylic acid; or

aspect of this invention is a conpound of Formula I
selected from 2-(5-{
3-[ 3- (4- Fl uor o- phenyl ) - pr op-3%- ynyl ] - phenyl

2+ (5. (F darG-aiRbty %ewﬁﬁ%ﬁf&m‘?ﬂ?gﬁfﬁﬂ C ol

}-tetrazol -iybipBtilydy - 15 thiazol e-4-carboxylic acid;
or a pharmaceutically acceptable salt thereof. Anot her
aspecta pfarmhiegticallyascepiable salathessabound of Fornul a |
selected from 4-{

5 [ 2- (4-Fl uor o- benzyl car banoyl ) - 6- net hyl - pyri di n-4-yl ]
®tragp) co%xpoagd sédwRdihy td ERBedificat 35; Isdlectéd frbm:

(3 Di'f | uor o- benzyl carbam) }é di n- 4- ]l tetr .
{§,—|[2ré4 Mathgxydeenzl)-2Haletrazo —gﬁ)—xlﬁ) enzyloxyme hyl}-benzoic

2-

2 , 4- I%Cf(i Légao benzyl car banoyl ) - 6- met hyl - pyri di n-4
]- tra o1 yl met hyl } - benzoi c acid; and 25 4-(5-{
(

B{ DDA Mty Zsend v Bteythrod5hyll - bemtdxamﬂ)phiolpymd
di n- 4- yl }- tetrazol-2-ylnethyl)-benzoic acid; or a
phar maceut i®al | y acceptable salt thereof. Another

aspect, @{mﬁﬁéeﬁubfg#ﬂ}%@%lk§a19th‘é%?.°und of Formul a |

sel ecte Fom
3 [ 5- (4-Chl or o- phenyl ) -[1, 3, 4] oxadi azol - 2-yl ] - phenyl

371 [5 ¥ ( rﬁh ey gﬁ%‘iﬁ’?‘iﬁ?g f%E@%ﬁ‘]{‘f’WPFAg?: ég]f}?te% %VF{- phenyl

8f2lprdp-y!
boous o éjéa)épcw FLsnds dﬂg%%%ﬂylggmﬁ-%m ?Hﬁéﬂhylme“zo“’
3-[5-(4- Ch'ﬂm“hapﬂenyl) [1, 3, 4] oxadi azol 2-yl]-phenyl

b F)éaf%(ﬁﬁﬁ 44- gﬂgxﬁ kn b éniibtp- lzyr&%]rélbeﬁlglr}yt]etrazol -2-ylmethyl)-

} - oxazol - 5- ynhoReBHObE

a pharmaceutically acceptable salt thereof.

5[
azol
5[
yl
[

75.  The compound according to Embodiment 33, named:
4-{5-[3-(3-Methyl-3-phenyl-but-1-ynyl)-phenyl]-tetrazol-2-ylmethyl } -
benzoic acid; or

a pharmaceutically acceptable salt thereof.

76.  The compound according to Embodiment 33, named:
4-{5-[3-(3-Imidazol-1-yl-prop-1-ynyl)-phenyl]-terazol-2-ylmethyl }-
benzoic acid; or
a pharmaceutically acceptable salt thereof.
Another aspect of this invention is a compound of Formula I selected
from:
4~(5-{3-[3-(4-Fluoro-phenyl)-prop-1-ynyl]-phenyl }-tetrazol-2-ylmethyl)-
benzoic acid;
[4-(5-{3-[3~(4-Fluoro-phenyl)-prop-1-ynyl]-phenyl }-tetrazol-2-ylmethyl)-
phenyl]-acetic acid;

1PCEIB082003616
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acid; 5 4-(5-{
3-[5-(4-Chl oro-phenyl ) -oxazol - 2-yl ] -phenyl }-]
A 2®4a]sradi azol - 2- yl met hyl ) - benzoi ¢ aci d; 4-P8F/{B2003/003616
3-[5-(4-Chl oro-phenyl)-[ 1,3, 4] oxadi azol -2-yl]-phenyl
}- [1,3,4]thiadiazol -2-yl)-bgnzoic acid; 4-(5-{
3-[5- (fi‘% Z;{(El-m%gg]yl (l)i)lpglét 3), 4] o?ladi azol - 2-yl | - phenyl

- 10 H48%- 8r - C i
I Py el i O
1, 3, 4] t hi adYipsgyp ewﬁ:%f ProPancgarbex ylic gad;({
3-[5- (4 PR bhe t i -2-yl ] - phenyl
}- [ [ 1,( 3?%?%%{% R péer%)fﬁﬁéﬂz@%@gh 'ti%‘xéf;-l(?gylpleyhyl)-

3- [ 5- (4- Chlksmgapideny| ) - [ 1, 3, 4] t hi adi azol - 2-yl ] - phenyl .
}-oxazpls 5z ¥l ) xhenzoi c acid, or phar maceutical ly
acceptzgkﬁ’ g3 é%ﬂ%‘F W@?’B%?QY%WPPA'W rithesEllttpizagol-2-ylmethyl)-
conmposi ti ore-nmetPbedoidacdd;caground of Formula |=,
accordj &g to Enbodi nent 1, or a pharmaceutically

atr:]cept"a @-é%(‘tﬂun&pl@tmyl)laﬁopdmﬁqamym_-tat_razol-z-ylmethyl)-
phar maceut i eptabl e carrier, excipient, or

di | uent. 7§&61Phéxa%%§arrﬁ%g 2T conposi tion according
t o Enfagghamamtenildallycoosiitiié B théresOPOUNd of Fornul a |

accordi ng to any one of Enbodinents 2 to 76, or a

phar nﬂgt‘?éﬁlifif é%ﬂ’ch‘)féb{?ém%pe isatampdved @b Formdail x€eciwd t h
Frgplpar maceutical ly 25 acceptable carrier, excipient,

or diluent. 79. A nethod for inhibiting an MW-13

enzy me-(5r{ 3ai3-@rFluedo-phen s prep-1gmyBHRERY '
ani ?/ral an %3 i r?qii)obi ??rgé§pan%’3¥t ofﬁbg?légfr%gﬁ%ﬁﬂg‘%tnﬁ)'

Formula | aftirgroosyenddiandnt 1, or a
B PRSI RAERE  byEH  hpen
accordi ng ltﬂliaEﬂﬁbéd:iaﬂmwyliﬂ&id;Mer ein the conpound of
70, of e R, be bbbl SRe@Btanl  salt thoreof. S
WP 13- enzyma oAb Ut R iR e e R 3o B Bl b
§?Jﬁqt‘é4frﬁ’@3 fromsuch a di sease a nontoxic
4-{5—[2—(4-Fluoro-benzylcarbamoyl)—6-methyl-pyridin-4—yl]—tetrazol-2—
ylmethyl}-benzoic acid;
4-{ 5-[2—(3,4-Diﬂuoro—benzy1carbamoyl)—pyn'din-4—yl]-tetrazol-z-
ylmethyl}-benzoic acid;
4-{5-[2-(3 ,4—Diﬂuoro-benzylcarbamoyl)—6—methyl-pyn'din—4—yl] -tetrazol-
2-ylmethyl }-benzoic acid; and
4-(5-{2~[(2,3-Dihydro-benzofuran-S-ylmethyl)-carbamoyl]-pyridin—4—yl}-
tetrazol-2-ylmethyl)-benzoic acid; or
a pharmaceutically acceptable salt thereof.

Another aspect of this invention is a compound of Formula I selected
from:
4~(5-{3-[5-(4-Chloro-phenyl)-[1,3 A4Joxadiazol-2-yl] -phenyl }-
[1,3,4]oxadiazol-2-yl)-benzoic acid;
4-(5-{3-[5-(4-Chloro-phenyl)-[1,3 -41thiadiazol-2-y1]-phenyl }-
[1,3,4]oxadiazol-2~ylmethyl)-benzoic acid;
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effective anount of a conpound of Fornula I according
to Enbodinent 1, or a pharmaceutically acceptable

W@ a00u/014366 eof . 10 82. The nethod accordi ng to PCT/IB2003/003616

Enbodi nent 81, wherein the conpound of " Formula I is
according to any one of Enbodinents 2 to 76, or a
phar maceutical ly acceptabl 88alt thereof. 83. A

adr ni SR oA apr R S GARREE Depgt grazol-5-y)-

arthritis dpgeagaca;nontoxic antiarthritic effective
anount of a conpound of Fornmula |_according to .
Enbodi #ré#t 345-(Chiorpiphentdexazotatllpheaybeptaant-2-yhdepzoic
t her eof . 84aci('{,he nmet hod accordi ng to Enbodi nent 83,
wherein the Cconmpound of 20 Forrmula | is according to
any on4-(of{3Esle-dihi@oipheRyl)-ox a40]l-26/]-phenlyBr e elok adiaddl\2-
acceptable salt thereof. 85. A method for treating

ost eoar t hri Yiethdbhenzriasl adni ni stering to a patient

suf ferj r h i XJ_C11 | ve
e R A
Enbodi ment [11,3 dthiadipharvply-babicdaddig; accept abl e sal t

thereof. _86. The t hod ing.to di me 85,
wher ei ﬁ‘(§ﬁg‘[ééﬁ’§3ﬁ8'l’g]?n%&£ﬁghﬁ@@@%@@h‘ﬁ‘?ﬁ2;' to any
one of Embogi 9BfHLSdiazdI0-Fiaetil)-Ber2BRIEREEUL I cal Iy — 30
acceptable salt thereof. 87. "A nmethod for treating

r heuna#dbd 36 t(HiGHlore; pheoylpoksiohd-Aliphenykit-Er 3 Alghiadiazol-2-
pati ent "~suff%]§ri ngo.f rom rheumatoid arthritis a nontoxic
ef fective aNgtsr2ds 249 o 2004/ 014366 PCT/ | B2003/ 003616

e Comsi{aotsqm(ﬁ%rrﬂﬁ@nyl)@p,g {aapzbI2-FIgRehyent 1,

ane
or a pharmaceutically acceptggle_salt t hereof. 88.
The net hod &b3dithiadigzel?-Erbsaraientid87, wherein the

Enbod: HAe 3 (S Tbobenlt5 R ARHANRoE Sy MhRRT Rurcl;s:
sal t thereofl)-B8zoifa¢iei frod for treating psoriatic

arthritis, conprising admnistering to a patient
suf f er PRGERasaytsaly peaeptablersal thereaf- 3 nont oxi ¢

effect v . Of . L of
1S Ry SO SO o
aacepdiap keEsbbdintehet eafa. pharmaceutically acceptable salt thereof,

admixed with a pharmaceutically acceptable carrier, excipient, or diluent.

78.  The pharmaceutical composition according to Embodiment 77, comprising
a compound of Formula I according to any one of Embodiments 2 to 76, or a
pharmaceutically acceptable salt thereof, admixed with a pharmaceutically

acceptable carrier, excipient, or diluent.

79. A method for inhibiting an MMP-13 enzyme in an animal, comprising
administering to the animal an MMP-13 inhibiting amount of a compound of
Formula I according to Embodiment 1, or a pharmaceutically acceptable salt

thereof.
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wEpipaai4zents 2 to 76,

90. The nethod according to Enbodi nent 89, wherein the
conpound of Fornmula | is according to any one of

acceptable salt thereof. 91. A nethod for treating a
cancer, conprising admnistering to a patient
suffering froma cancer a noftoxic anti-cancer

ectiwe . a | accordjng
o B BBl ooin g BBGAR 1o, MRETRNE copihind 6h
ZRorirhier Eiefacc@ding Th enyreidsfEmisrimetitn @ td 06, rkqiiafRatufdally
V\,hereirl %ge conpound of Fornmula | is according to any
aArseRrblestbierrofits 2 to 76, or a pharnaceutical |y '
acceptable salt thereof. 25 93. A nethod for treating
breast carcinoma, conprising admnistering to a
pgit.i end nsailiddefor trgatingomdibeasa atedinteddiyrameMP-0® BhAyhe;
effective amount. of a conmpound of Fornula | according
SPTERSINR HEHPISETing fo & PHfFRF NLraIReitE FPh adiscsst appRoNic
B o B Itk e SOLE OFshRctmen 1, gra
apleomasenticalty asnsptahle salf therebHdi nents 2 to 76, or a
pharmaceutically acceptable salt thereof. WO
2004/ 014366 PCT/1B2003/003616 95. A nethod for

tgpat i T Abihea @@@r&hgﬁd Bmb6@RAt §1, WeheAFAHHY ShBIolRdof ©
a patient suffering from atherosclerosis a nontoxic

efgranda Lis agersding to Anygoneorgbubndimerits 6o i i alphaonarediicndly
t 559'9 . t or a pharmaceutically acceptable salt
5157)CtC regfqg?glg.rejo{'he nmet hod accordi ng to Enbodi nent 95,
wherein the conmpound of Fornmula | is according to any

one of Enbodipments 2 to 76, or a pharmaceutically
abtept Appahedior tepinessthritiscopprisingAdprvateriog ia 2 patienhg

| . ¢ I . ~natien
5T, TR A, 5L A Ly A o
acamnptund fof Hommuip & acudrdifig taFBmbodimeht B ot apimgack@tically

F@n@g&éﬁg&t%em%rﬁ a pharmaceutically acceptable salt

84.  The method according to Embodiment 83, wherein the compound of *
Formula I'is according to any one of Embodiments 2 to 76, or a pharmaceutically

acceptable salt thereof.

85. A method for treating osteoarthritis, comprising administering to a patient
suffering from osteoarthritis a nontoxic effective amount of a compound of
‘Formula I according to Embodiment 1, or a pharmaceutically acceptable salt

thereof.

86.  The method according to Embodiment 85, wherein the compound of
Formula I is according to any one of Embodiments 2 to 76, or a pharmaceutically

acceptable salt thereof.

87. A method for treating theumatoid arthritis, comprising administering to a

patient suffering from rheumatoid arthritis a nontoxic effective amount of a

or a pharmaceutically 1BCT/IB2003/003616
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15 98. The nethod according to Enbodi ment 97, wherein
the conpound of Formula | is according to any one of

weedadi4zent s 2 to 76, or a pharnmaceutically arCEpm2a/@3616

salt thereof. 20 99. A nmethod for treating heart
failure, conprising adm nistering to a patient
suffering fromheart failuret0a nontoxic effective

d
cora gt o r A gnd e BPddieny £ afkee ieaty
t fREnble sAPthbRof. The net hod according to Enbodi ment

99, Wwherein the conpound of Fornmula | is according to
any one of Enbodinments 2 to 76, or a pharmaceutically

57 P R ey PR

apGbl 51 i@rabétﬂdfrng t@ aﬂﬁbmdecbﬁErﬁbkfdlmemta gtbm Gmr&gﬂlﬂﬁﬁh@t]ﬁdally
macul ar degeneration a nontoxic effective anount of a

ceneppiabld sdf thegioful a | according to Enbodinent 1, or a
pharmaceutically acceptable salt thereof. WO

2004/ 014366 PCT/1B2003/ 003616 /ItsU3 / U -42- 102.
Th®: mephnshedfon it psorikidadiritBneoniftisingddmieisteringéo a
conpound of Formula .l is accordlng?fo any on

ER¥isat Tkferias Sropppspsiatie Arthrit ARqRier PWOHEE%ff& abl e
g& thpdudfof @brmyla %qgcorcﬁélg% PRBodiflent 1 &b phlridbeid By
obstructive pul monary sease, conprising
admepiable aali thgrdof. a patient suffering from chronic
obstruct+ve pul nonary di sease a nontoxic effective
anount of a conpound of Fornmula | according to

Egodi @‘ﬁ@;neth%d a86ordinR 6 B 8ithdnt 80| Wher&Gin els édthousalof

t hereof. 10 104. The net hod accordlng to Enmbodi nent

106ymwin Biseicoorting te enp onmdl Brnbodiments 2o (76 e mf@@nmeﬁgcaﬂy
to_an n f Enbodinents 2 to 76, or a
pﬁ%FR’é@gégﬁ‘:@Eﬁ‘\?b acceptabl e salt, thereof. 105. A

met hod for treating heart dlsease conpri sing

admi ni steri ng to a patient 15 suffering from heart
dPteasd methoh{e ﬁte@u@g f BRICEY EORABLIAG APINISIRINEIG drRAtiEHt

F%&f?}ﬂa% Ifi‘%% c%i‘ Q%oﬁt%%( r%m q!a ?Eff%ﬁlv% ran‘fbunt of a compound of

y acceptablre sa
Formula I accordmg to Embodiment 1, or a pharmaceutically acceptable salt

thereof.

92.  The method according to Embodiment 91, wherein the compound of
Formula I is according to any one of Embodiments 2 to 76, or a pharmaceutically

acceptable salt thereof.

93. A method for treating breast carcinoma, comprising administering to a
patient suffering from breast carcinoma a nontoxic effective amount of a
compound of Formula I according to Embodiment 1, or a pharmaceutically

acceptable salt thereof.

94.  The method according to Embodiment 93, wherein the compound of
Formula I is according to any one of Embodiments 2 to 76, or a pharmaceutically

acceptable salt thereof.
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wWoR00EDB6 nents 2 to 76,

106. The net hod accordi ng to Enbodi nent 105, wherein
the conpound of 20 Fornmula | is according to any one
or a pharnmaceuti cal | yPCT/IB2003/003616
acceptable salt thereof. 107. A nethod for treating
mul tiple sclerosis, conprising admnistering to a
patient suffering fromnulti4dte sclerosis a nontoxic

ef fective amount of a 25 conpound of Fornula I
according to Enbodi ment 1, or a pharmaceutically

205 ept Alth@h&dlok tbiateemfierodc®osid h@m@'ﬁﬁlhg ddBGEREGhD d O
Enbodi nent 107, wherein the conpound o Formula | is
RABIGRLRUNGTInS fremy atheresgrosing HaRtesisesieoti Yeoamet of a gompound

SRR Bls oI RE0E e o Rl R, sortievig s

tthegbf.ng psoriasis, conprising admnistering to a
patient suffering frompsoriasis a nontoxic effective
anmount of a conpound of Fornmula | according to

odi
2 ot Beipg o uRE R MRS R B ol b
lEnﬁmmm}srsacmrﬂlhg te emponenef Exibodanemts l2ao 76) @ agthanmabietgcally
f Enbodinents 2 to 76, or a
p??éi? gf@’ﬁﬁ"gb acceptabl e salt thereof. 111. A
nmet hod for treating asthma, conprising adm nistering

to a patient 10 suffering fromasthm a nontoxic
e97.ect Avrethorbion treafinginflampation, compFisngadeinistedeg tr apatignt

t o .Enbodrnen I ca tabl e salt
g o Beimetion A RAR G RfG SpoteRE S Pimdema
VRS 4deBrdiidaEiBodient 0 o d pRarnacSutRa0 P Eéfﬂefiﬁbfe%aﬁ ny
one of Enbodinments 2 to 76, or a pharmaceuticall
abewpf.abl e salt thereof. 113. A method for treatlng
cardiac insufficiency, conprising admnistering to a
patient-suffering fromcardi.ac i nsufficiency a

negit oxThe skfhed atsddiagus Binbollingent 9D tigf coiq:rdﬂiﬂh af |
according to Enbodinment 1, or a harnaceutlcally

aborapt Bbisaceoing in anbee obBmbodmENt 2N gE, %rcadmﬁana@uu@ally

wherei n the conmpound of Fornul a i's
S%%g %g%%%ﬁeffone of Enmbodinments 2 to 76, or a

pharmaceutically acceptable salt thereof. 25

99. A method for treating heart failure, comprising administering to a patient
suffering from heart failure a nontoxic effective amount of a compound of
Formula I according to Embodiment 1, or a pharmaceutically acceptable salt

thereof.

100. The method according to Embodiment 99, wherein the compound of
Formula I is according to any one of Embodiments 2 to 76, or a pharmaceutically

acceptable salt thereof.

101. A method for treating age-related macular degeneration, comprising
administering to a patient suffering from age-related macular degeneration a
nontoxic effective amount of a compound of Formula I according to Embodiment

1, or a pharmaceutically acceptable salt thereof.
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115. A nethod for treating inflammatory bowel disease,
conprising admnistering to a patient suffering from

W0 pfokamsed ory bowel di sease a nontoxic effectP@BIB2003/003616
amount of a conpound of Formula | according to Pul/iguJ/ v~

Enbodi nent 1, or a pharmaceutically acceptable salt
thereof. 30 116. The nethod4dccordi ng to Enmbodi ment

: rei he ¢ . .' '
52, BB Bt R BRI B PlloShipnehO{IT Lhedeid hoR6RRORAS b
HoamiBCEy hédoadihy to 888l dBEnsbatiahénts Des B@for a\MRarmaceutically
2004/ 014366 PCT/1B2003/ 003616 -44 117. A nmethod for
taceatale sakthespbr osi s, conprising administering to a
patient suffering from osteoporosis a nontoxic
effective anount of a conmpound of Formula | according
t 3EnhA diethestt foil treaingachpdide ost@oti vecailingnay clegehseh tempiadihg
5 thereof. 118. The method accordi ng to. Enbodi nent.
PERINIGICERE ()2 PHIeE SHEFBIg TSR CHIRBIC ARG VE U @ﬁ@asa a
R o Py e pond G HetmuBLI &cgrding fo Frgbodjmen
nlg toh e phfronaceuteally agrepmblecdb thicatofdi seases, conpri si ng
adm nistering to a patient suffering from periodont al
di seases a nontoxic effective amount of a conmpound of

Faamul ehd méhe@ laéiﬂ'oﬁgng & EmBOd RN 031 whefeirfthe cgmfound of

phar maceut i cal acceptable salt thereof. 1 20. The

. 2y : !
niéarmoth ki eeradding ta anyForsod iBrehndinmdrgs 2 ih é6.eir ¢ phanaceutically
(o]} d- Formula | is according to any one of
éﬁ%%@%ﬂ%ﬁﬁgﬂfﬁ?' 76, or a pharnmaceutically acceptable
salt thereof. 20 121. The nethod according to any one

of Enbodinents 79 to 120, wherein the conpound of
FiBru| A methedtior Bp#ipehsartdissareneomprisingdministering to a patient

p%?feﬁﬁg ?ﬁﬁﬂ & aséfsea?e%?ﬁ&{t&m: ?fféég:{vte AGhER = cdn?pound of

adm nistere a pharnaceutical conposition

aBsrofuti haecbaliftghioEhivathent ], of a parmAbeutizally ddeeptablepalind
according to Enbodinment 1, wherein Sis Nand Qis
NOFFEL-O) .

106. The method according to Embodiment 105, wherein the compound of
Formula I is according to any one of Embodiments 2 to 76, or a pharmaceutically

acceptable salt thereof.

107. A method for treating multiple sclerosis, comprising administering to a
patient suffering from multiple sclerosis a nontoxic effective amount of a
compound of Formula I according to Embodiment 1, or a pharmaceutically

acceptable salt thereof.

108. The method according to Embodiment 107, wherein the compound of
Formula I is according to any one of Embodiments 2 to 76, or a pharmaceutically

acceptable salt thereof.
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123. The conpound according to Enbodi ment 1, wherein W
is Nand Qis NHCO. 30 Another aspect of this

w0 pooafot43e i s a nmet hod of synthesizing a conporemIB2003/003616

Formula | according to the nmethods descri bed bel ow.

Anot her aspect of this invention is a conpound of

For mul a Ia V\D 2004/ 014366 Pe&+-1B2003/ 003616 -45 T a
har maceut i cal | ccept abl e

Ler eof“ me%d F"é “ﬁ’at‘ PSRHES RS OTRYEY ér’ﬁ‘g F ’é%&? PBadent

Sﬁifﬂﬁing drdnfi PEBriaSd la&fohfokﬂc%ffe@ﬁvéﬁn&hﬂtﬂ a c§hh sthd S FRfmuta 1
C2-C6_al kenyl, Substituted C2-C6 al kynyl, Substituted

carconlingio abediment k506 phammasenticallyaceepiablsasaliyhereatl - Co
al kyl enyl), Substituted 3- to 6-- nmenbered
het er ocycl oal kyl, Substituted 3- to 6-nenbered

hetter ome:maioumbec(réihg%Eﬁibbuinmy 109, vitleediy ithe( S@mpdtnd of
aFkyI en¥ Substi tut ed hen | - (C1-C6 _al kyl enyl), 5-,
orngla I igeargingdaBay e P%Wms@d@ Tggorgopharmaceutically

ag&g#)ﬁmél Pl,t %%ltut ed 5-, 6-, 9-, and 10-nenbered

het et oary al kyl enyl ), Phenyl Substituted
phenyl , 5-, 9-, and 10- nenbered heteroaryl

Supstitute and 10- menber ed heteroaryl
Rggls( ch-reg ng%ﬁe@% §Sthn$% [SOmPFising dURITSERAS (o patient

a&ﬁf?érﬁl@)fh)m aﬁﬂﬁﬁﬁlnon‘% 3 H&e@ﬂn&%ﬁ oy h com oxﬁgf n%fe rog‘élula I

-menbéred heteroary st I'tut
h@ttcerdmg to EmBoditenol, b a phatneceidally accwbtabtqdalt thereof.
Substituted 8- to 10-nenbered heterobiaryl,
Phenyl -O- (O -Cs al kyl enyl ), Substituted

pheny! TR detirddacadriiinls Q@Eh?oodm%ﬁ@ @Yi ‘sﬁie@é;ﬂﬂ@compound of
al kyl eni/:vl(), Substi t ut ed phen I

kyl eny
PHemyyla S@)CClem any Rye @fr’@m odlmantgtz to Jﬁe@r a pharmaceutically
p ( al kyl enyl), Phenyl -S(O 2- (C1-C8
aF‘%ﬁgeRI}?I , tﬂege 20 Substituted phenyl-S(O 2-(d -GCs
al kyl enyl ) ; Each R3 i ndependently is selected from
Substituted Cl1-C6 al kyl, Substituted C3- C6
c ¥ &3-0aPxpethopferitpatingaardigc msificiangy,) conmuisig adgirigtering to a

pﬁﬁ@ﬁlt -s&tﬁnn%rom cardiac insufficiency a nontoxic effective amount of a
compound of Formula I according to Embodiment 1, or a pharmaceutically

acceptable salt thereof.

114.  The method according to Embodiment 113, wherein the compound of
Formula I is according-to any one of Embodiments 2 to 76, or a pharmaceutically

acceptable salt thereof.

115. A method for treating inflammatory bowel disease, comprising
administering to a patient suffering from inflammatory bowel disease a nontoxic
effective amount of a compound of Formula I according to Embodiment 1, or a

pharmaceutically acceptable salt thereof.

116. The method according to Embodiment 115, wherein the compound of
Formula I is according to any one of Embodiments 2 to 76, or a pharmaceutically

acceptable salt thereof.



10

15

20

25

30

al kylenyl), 5-, 6-, 9-, and 10- nmenbered
heteroaryl - (d -C6 aI kyl enyl), Substituted 5-, 6-, 9-,

wa@ee4203senber ed heteroaryl - (CLl-C6 al kyl enyl ), PCBIB2003/003616

Phenyl , Substituted phenyl, 5-, 6-, 9-, and

10- nenbered heteroaryl, Substituted 5-, 6-, 9-, and

10- menbered heteroaryl; S, 44U, and Weach are C R4;

or One of S, T, U and Wis N and the other three of

S, T, U and Ware CGR4; or Two of S, T, U and Ware

NIHhd Bheethod or tteatingbst&pofosis Jecompisiy adhﬁnﬁ?stﬁﬂng tfa paBéht
[ 4 and S, U, and Ware each N, or WD

E}Effﬁ”é‘ﬁ 8 OPeaH Y ebR newieNe eHectivegmouns ol e eempgymdsf T,

a

cRomLEY Eocoiitl N mibodich ot o BbrfhcTmicdly AREp A &y

Cﬂﬁreof:FS, C(OH CN HO CH3O C(F)H20, C(H) F20, and

CF3G 5 Vis a 5-nmenbered heteroarylenyl; and Qis

selected from OCH2, N(R6)CH2, OC(O, CH(R6)C(O,

R6
(I\)Ig F%I) C%ﬂllil?% m@ﬁ’(oa@z %iﬁg Mbgﬁl)n%@)l %%;Wcl(%@éﬁ&@ comFg)Gound of

t Formanlg I-oscaecsqrd@n,g tg |asy ORé @zEI(lbodln@airs:z tCHBONG pha@nﬁz@uﬁcaﬂy

Rgccg't?blggalgggr@f -Vv11X10Xav OR6 O NN

R6 N~ and R or Vis (OO C(S)O
C(ONRS), or C(S)N(RS); and Qis selected from OCH2,
SRG )CH2, CH(R) C(O), OC(NR6), CH(R6)C(NRG),
]:35) C{\NF@;I fqgﬂ@p@pgpergd@ﬂp@1&asesggqmp@§mg admlmstermg to a
t i glﬁl}eﬁﬁg(f@m pgﬂosd'on{ai_lzhg_a%sl_g no&)ggé%bcuve%%:o%ht of a

compound of Formula I according to Embodiment 1, or a pharmaceutically

acceptable salt thereof.

\
120.  The method according to Embodiment 119, wherein the compound of
Formula I is according to any one of Embodiments 2 to 76, or a pharmaceutically

acceptable salt thereof.

121.  The method according to any one of Embodiments 79 to 120, wherein the
compound of Formula I according to Embodiment 1, or a pharmaceutically
acceptable salt thereof, is administered as a pharmaceutical composition

according to Embodiment 77 or 78.

122. The compound according to Embodiment 1, wherein S is N and Q is
NHE)C(O).

123.  The compound according to Embodiment 1, wherein W is N and Q is
NE)C(0).

Another aspect of this invention is a method of synthesizing a compound
of Formula I according to the methods described below.

Another aspect of this inventjon is a compound of Formula Ia



10

15

20

25

30

v-Vv11lXXV W 2004/014366 PCT/I1B2003/003616 -47
ORGO NN REO 06 ,N ReE Nand R R5 is Hor

\Vanmﬁmnamkyl R6 is H Cl-C6 al kyl, C3-C6 cyclpeil/kB2003/003616

3- to 6-nenbered het erocycl oal kyl ;  phenyl; benzyl; or
5- or 6-nenbered heteroaryl; 5 Xis 0, S, NH, or
N( C1- CG al kyl); Each V1 |s—46ﬂdependently C(H) or N,
Each "substituted" freml to 4
substituents, each : a carbon or
nitrogen atom i nde; ’ ;from Cl-C6 Ia
al kyl , C2-C6 al keny: C3-C6 cycl oal kyl
C3-C6 10 cycl oal ky: henyl net hyl , 3-
to 6-nmenbered het ek 0g! © 6-nmenbered
het er ocycl oaI k | met h aﬁ CF3, (C1-Co6
ATAR t%éft& er&f’%w )- OCH2, H2NCH2,
%% aIkyI) N(H) CH2, (Cl-C6 al kyl) 2- NCH2,

(C1-C6 alkyl)- N(HC(O, (Cl-C6
aR kyhd ﬁZMZe ndeh{(l %@M'ﬂ)om (Sﬁbst@ﬁtea@qy@ allty, Substituted
N(H) C(O) N(H), 2C(O N(Cl k - Co
al kyl )Ci\@m]@@@lmlmsutu@@l Qymyynxl(gul@tu ed C3—C6 cycloalkyl,
al kyl)

a1 k1) SRR e R M oG

al kyl ) deibéred Qeterddgkloélﬁ I, Shbsiltktyd 3- 10, 6-fedBere@-2( H) O
CF(H) 20, H2N

02N, (lqyiergwoyrai )(CsCs @@yle@égér%y Cl' alka]e&l&szubsututed

g: tz: gp%i)l&?gg ’\%ﬁ_ﬁ]ﬁw (S%:df,c%), gndﬁ@emb(eﬁ%l HeReroaryl-(C;-Cs

alkylenyl), Substituted 5-, 6-, 9-, and 10-membered heteroaryl-(C1-Ce

alkylenyl), Phenyl, Substituted phenyl, 5-, 6-, 9-, and 10-membered
heteroaryl, Substituted 5-, 6-, 9-, and 10-membered heteroaryl, R3O-(C1-C6
alkylenyl), Substituted R3O—(C1;C6 alkyﬂenyl), Phenyl, Substituted phenyl,
5- or 6-membered heteroaryl, Substituted 5- or 6-membered heteroaryl, 8-
to 10—membered heterobiaryl, Substituted 8- to 10-membered heterobiaryl,
Phenyl-O-(C;-Cs alkylenyl), Substitutéd phenyl-O-(C;-Cs alkylenyl),
Phenyl-S-(C;-C; alkylenyl), Substituted phenyl-S-(C;-Cs alkylenyl),
Phenyl-S(0)~(C;-Cs alkylenyl), Substituted phenyl-S(0)-(C;-Cs
alkylenyl), Phenyl-S(O),~(C;-Cs alkylenyl), and

Substituted phenyl-S(0),-(C;-Cs alkylenyl);

Each R? independently is selected from: Substituted C;-Cs alkyl, Substituted Cs-
Cs cycloalkyl, Phenyl-(C;-Cs alkylenyl), Substituted phenyl-(C;-Cs
alkylenyl), 5-, 6-, 9-, and 10-membered heteroaryl-(C;-Cs alkylenyl),
Substituted 3-, 6-, 9-, and 10-membered heteroaryl-(C;-Cs alkylenyl),
Phenyl, Substituted phenyl, 5-, 6-, 9-, and 10-membered heteroaryl,
Substituted 5-, 6-, 9-, and 10-membered heteroaryl;

S, T, U, and W each are C-R4; or

One of S, T, U, and W is N and the othqr three of S, T, U, and W are C-R"'; or

Two of S, T, U, and W are N and the other two of S, T, U, and W are C-R% or

T is C-R*and S, U, and W are each N; or
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15

m
WD 13%6 ( @3
d wi

al kyl enyl)
al kyl enyl)

(C1-C6 alkyl)-C(O-N(H-S(0)2-(Cl-C8
C(=0 - (C1-C3 al kyl enyl),

cycl oal kyl en-1-yl), Phenyl PCT/IB2003/003616

substitute th 1 or two substituents selected from

F, d, OH OCHG, C=N, COOH, COOCH3, C(=0) CH3, and

CF3, 5- or 6-nenbered 25 hetdéroaryl, 5- or 6-nenbered
ted with 1 substituent WO

g@ e;%?%‘éésgb 4%@5@%6‘16 -48 sel ected fromF,

@ is OR' 203U, Grd\W £006kbh 10OOCH3, C(=0) CH3, and CF3,

SGBH, ,PO3H2, and R7R7a- (J)m N(H) CH2, wherein mis an
i Pach e rindsipendendy is seleptadsfrow i) GHa £ FE(QiFd ON7 HQyr@H40,

i ndep Y, t m hydrogen, Cl1-C6 al kyl,
(Ci- cee@@%%c@bg SRR Kyl substituted with 1 5
dVlSZaﬁlﬂner@er@h&léfQWy}e@yI @dd C3 al kyl enyl) 5- or
-rrerrbered het er oar

- | k -S(O 2;
G Trerared T, Gpb RO QDL GBI, ORE, C. oyon

o eI e

WIt th CIE)O(S)0XONR ) arans- (H&?jTC@Dgtlm(H?w(le)ScaCt ((399()@@0,
aom and carbon at ons or (il

99 (g&ﬁé’r%épe‘?f ﬁze‘?ﬁié’aryl contai ni ng the nitrogen
atom 0 or di.ti onal N atom V’i carbon atons;
wherein each S st tuent on a ca/ atom may further
be i ndepende ected fro 15 HO2C;, and
OCH2O, wherein 'S bondgglg‘t&)\ﬂadj acent ; car bon
atorrstoformaS nenber ed g ng; \M@relnz
substituents t aken to%é(her ith a carbon atom
to which they ot h bonded ormthe group C=0
20 wherein tvvo dj ageqt, substgntially sp2 carbon
atoms may br®tak t oget her adi cal

substituent to forma cyclic diradical selected from
R ONI I )co:)CG. --R 0

R6 ’ N\

or
V is C(0)0, C(S)0, C(O)N(R?), or C(S)N(R®); and
Q is selected from: OCH,, NR®)CH,, CHR®C(0), OC(NR®), CHR®)C(NR®),
NR)C(NR®), NR*)CH,, CHR®C(S), SC(NR), trans-(H)C=C(H), cis-
(H)C=C(H), C=CCH,, C=CCF,,

vyl vl
/(X)\ : /<V1’)\
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R I ONI | ; W 2004/014366 PCT/I|B2003/ 003616 ru I/
[DUJi uQ e -499 RO I OI 1 RXxO NS I N

WORM4/0R3B ; and R R is Hor Cl-C6 al kyl; m i SP&mB2003/003616

integer of 0 or 1; 5 wherein each 5-nenbered

het er oaryl enyl i ndependently, s a 5-nenbered ring
cont ai ni ng carbon atons and®fom 1 to 4 heteroatons
selected from10, 1 S, .4 NH IgN(CLl-C6 alkyl), and 4
N, wher ei ™t he/0 and S gﬁons e not both present,
and wher ei het er oar yl may optionally be
unsubsti t St i
sel ect fluoro, 1 I,
trifluoronmethyl, cyano, and acetyl; wherein each

het erocycl oal kyl is a ring that contains garbon atons
and 1 or 2 het@roato indegsndently sel &cted from 2
0, 1S 1 o4 1 Y 1 2 NH, and (C1- C6
al kyl), ang wherein when 0 atons or e 0\ atom
and one_S.qtonNate present, e twand ato
atom aRd onevis5 S ato onded to eadh ot her;
and wherein the ring I's saturated or optiomdl |y

qgnggigﬁ%g?gﬁﬁsﬁbon-carbon or carbon-nitrogen double

bond,; n-gach 5-nenbered heteroaryl contains
qerih t b’ .4 roat o | ndependent |y
el oot o3 74 BkP 6 o itahkfy & B RRR AR RS g
4tN’ @ﬁ@hﬁﬁ&ﬁm§hBFﬂhﬁ%ﬁQwﬁS&%&ﬂé%%anPntainS car bon
X130, S, N(H), or N(C;-Cs alkyl);

Each V'is independently C(H) or N;

Each “substituted” group contains from 1 to 4 substituents, each independently on
a carbon or nitrogen atom, independently selected from:
C;-Cg alkyl, Co-Cq alkenyl, C,-Cg alkynyl, C3-Cs cycloalkyl, C3-Cg
cycloalkylmethyl, Phenyl, Phenylmethyl, 3- to 6-membered
heterocycloalkyl, 3- to 6-membered heterocycloalkylmethyl, cyano, Ci%
(C1-Cs alkyl)-OC(O), HOCH,, (C;-Cs alkyl)-OCH,, H,NCH,, (C1-Cg
alkyl)-N(H)CH,, (C;-Cs alkyl),-NCH,, N(H),C(O), (C1-Cg alkyl)-
NEDC(O), (C1-Cs alkyl)>-NC(O), NED),C(O)N(H), (C;-Cs alkyl)-
N(EDC(O)N(H), N(H),C(O)N(C;-Cs alkyl), (C;-Cs alkyl)-N(H)C(O)N(C;-
Cs alkyl), (C;-Cs alkyl),-NC(O)N(H), (C;-Cs alkyl),-NC(O)N(C;-Cs
alkyl), N(H),C(0)O, (C1—C6 alkyl)-N(H)C(0)O, (C-C alkyl),-NC(0)O,
HO, (C4-Cs alkyl)-O, CF;0, CF,(H)O, CF(H),0, H,N » (C1-Cs alkyl)-N(H),
(C1-Cs alkyl)>-N, O,N, (C;-Cs alkyl)-S, (C1-Cs alkyl)-S(O), (C;-Cs alkyl)-
S(0)2, (C1-Cs alkyl)2-NS(O), (C1-Cs alkyl)-S(0),-N(H)-C(0)-(C;-Cs
alkylenyl)y, (C;-Cs alkyl)-C(O)-N(H)-S(0),~(C;-Cs alkylenyl)m, HO-
C(=0)-(C;-C; alkylenyl), HO-C(=0)-(C5-C cycloalkylen-1-yl), Phenyl
substituted with 1 or two substituents selected from F, Cl, OH, OCHs,
C=N, COOH, COOCH;, C(=0)CHs, and CF;3, 5- or 6-membered

heteroaryl, 5- or 6-membered heteroaryl substituted with 1 substituent
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15

20

20 and 1 or 2 heteroatons i ndependently selected from
N, N(H, and N(Cl-C6 alkyl), and 5- and 6-nenbered

whedoaoossy| are nmonocyclic rings; and 9- and PCT/IB2003/003616

10- nenbered heteroaryl are 6,5-fused and 6, 6-fused
bi cyclic rings, respectively, mherein at least 1 of
the 2 fused rings of a bicy®rc ring is aromatic, and

e o1 S O, GBSO P > Q)& ana

2004/ C@%Bg@ ﬁCﬂ'?#}EZ Q&BRWEQ-N%%@IMWE&&M Iﬁ"iéz{h 1ﬁ{é§er of 0
(A -C6 alk f)2 roup, the C g gr oups nay
opt i orall; 1&Hk(é(ﬁ()%o@éltlhe¢nd\ﬂ? pretipdepai qﬂﬂgéﬂleabdﬁnotm

B L Ty DR o

subst i ¢rleeOH, CeCit mhavlecg aﬂkyléﬂﬂpgndﬁﬁlrﬂlexn&@é@lfétﬁgm?l-

5 Anot her aspect of this invention_is the conpound o

For mul =, anst (Ga- Csmlﬂs)fl)rﬁ@g,tqré?alangll?a wepbakiken sagether with

L1er e g Ebihuy gkl PO BE0 P 0
an d Wmémbaad het@iﬂcydbﬁlkyl\/opﬁomﬂy el(ﬂ:tsﬁdltéd with tahHiggnerJ;tB fie.,
N-XX-NN N . N N x ~N -N 10 N -N NX
X N N Romtaingpgghe niFageR RO Qroé il xr P §taas, end earboy apms
15 or (ii) a 5- or 6-membered heteroaryl containing the nitrogen atom, 0 or 1
additional N atom, and carbon atoms;
wherein each substituent on a carbon atom may further be independently selected
from:
Halo;
HO,C; and
OCH,0, wherein each O is bonded to ad}acent carbon atoms to form a 5-
membered ring;
wherein 2 substituents may be taken together with a carbon atom to which they
are both bonded to form the group C=0; *
wherein two adjacent, substantially sp2 carbon atoms may be taken together with a

diradical substituent to form a cyclic diradical selected from:

olele!

o0
>i/\ R
IJI'D
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w@banoeseut i cal |y acceptable salt thereof, !
T, U and Ware each CHor one of S, T, U anfd“Wis'N* v~ " '"

WD 2004/ 014366 PCT/1B2003/ 003616 -51 Another aspect
of this invention is the conpound of Fornula la, or a

and the other three of S, T, U and Ware each CH, and
Qis CCor N(R6)C(O. 5 Anether aspect of this
invention is the conpound of Formula Ia

phar ma |y acce ab alLR t he ere| n s,

T, U, an each CH e of S, and Wis N
and t he hree of T, and ch CH, and
Qis s from N D\~N-aN\N~

N=N N, and N wherein X i O, S, or N(H. WO

XXX NN N-=\ ~NN N~°o, 10~N- N) X X N==N
2004/ 0 43660PCT/ | B200 /003 -52 ot hgr aspect of
this inv |o is the c of For :
phar mace |caI y accept Ie splt there f ereln S
N
I
R

e each
N

1'{ ; 1'2 ; and

R is H or C-Cg alkyl;

m is an integer of O or 1;

b

wherein each 5-membered heteroarylenyl independently is a 5-membered ring
containing carbon atoms and from 1 to 4 heteroatoms selected from 1 O, 1

S, 1 NH, 1 N(C1-Cg alkyl), and 4 N, wherein the O and S atoms are not

both present, and wherein the heteroarylenyl may optionally be
unsubstituted or substituted with 1 substituent selected from fluoro,
methyl, hydroxy, trifluoromethyl, cyano, and acetyl;

wherein each heterocycloalkyl is a ring that contains carbon atoms and 1 or 2
heteroatoms independently selected from 2 O, 1 S, 1 S(O), 1 S(O)2, 1 N, 2
N(H), and 2 N(C;-Cg alkyl), and wherein when two O atoms or one O
atom and one S atom are present, the two O atoms or one O atom and one
S atom are not bonded to each other, and wherein the ring is saturated or
optionally contains one carbon-carbon or carbon-nitrogen double bond;

wherein each 5-membered heteroaryl contains carbon atoms and from 1 to 4
heteroatoms independently selected from 1 O, 1 S, 1 N(H), 1 N(C;-Cs
alkyl), and 4 N, and each 6-membered heteroaryl contains carbon atoms
and 1 or 2 heteroatoms independently selected from N, N(H), and N(C;-Cs
alkyl), and 5- and 6-membered heteroaryl are monocyclic rings; and 9- and
10-membered heteroaryl are 6,5-fused and 6,6-fused bicyclic rings,
respectively, wherein at least 1 of the 2 fused rings of a bicyclic ring is
aromatic, and wherein when the O and S atoms both are present, the O and

S atoms are not bonded to each other;

WhePET/IB28)3/003616



one of S, T, U and Wis N and the other three of S,
T, U and Ware each CH and each of Rl and R2 are
w0 pabefpersaent | y sel ected from 5 Substituted C3PCBIB2003/003616
cycl oal kyl -(d -C6 al kylenyl); Phenyl-(d -C6
al kyl enyl); Substituted phenyl-(Cl-C6 al kyl enyl); 5-,
6-, 9-, and 10-nenbered het aryl - (Cl-C6 aI kyI enyl);

an S itu 5- - 9-

B fere BUAPTh bt S o ray e, By e ARBROES apay be

het er oq;tidnaﬂ? fkan Rsgether BaR ted KB ga o te WhicH tﬁe are attached
het er oat orrB | ndependent I% sel ected from10, 1 1

N(H) to fpe e Soer Gimgmbere er@cwollé)ddalsl and
ERHsEf et 3 it BUGuERARGH obbd s ARRaBp Gy oRea

5 b| cycl Anoﬂheln@gect olfdﬁpﬁﬁ/énmﬁi iy therdoap@iond of Féraass Ial o4
the 2 fused rings of a bicycglic ring is 15 aromati c,

APRITRAGTIECH X #rerptee selt Hiseros vehieasia Sodt H: andcWinte saghCH or
L% & 219U, End WPIEN R Yndb AREEOr § 91 8AGHa W B cacROY, and

ei n "éach group and eac stituént’
i Ndepdendehfrom thegmwoped.  Anot her aspect of this
invention is the conmpound of Formula |a of 20

For nul as 1V, V, \% 11, or VIII .N T O
N =N N- N NIII V\D2004/O
PCT/IBZO}%;&-SS sQN\ NN RI--- R2 X N
v T N\

2

/N/_>\ /1\{1\3\ | /QN\N\ |
IRt

N= /=—'—-N
10 /&j\N_ ’ _N\)\
N—N N—X
/<X>\ ’ /(N)\
N=N N=N

\ /
/& /N\ /N\ )\

N ,and N .
wherein X is O, S, or N(H).

15



NNEN R NR2 XNT RLNN:VI NRL ~Rz X X VI

RLI 17\-R z VIIl X/ Ax 10 or a pharmaceutically
wa@e@epiahd e salt thereof, wherein T is CH or NCKIB2003103616

S, or N(H), and and each of Rl and R2 are

i ndependent|ly selected from Substituted C3-C6

cycl oal kyI (C1l-C6 al kyl enyl-pi- Phenyl - (Cl1-C6

| kyl : 15 Substituted phenyl
o Y e Rlater aseat G bisnirorian 156 EpBhrYid aprela T8 ork

?&‘%&@ﬁﬂ}%}} %et g;a?%a{%’s?it' tf(léé%@fdmw@grlengs e'l;]Qj’ an@'W are each CH or

2@164;& 81736 cand(V/is B2d3ho oo bree-i 4, Whés @mdqWe@re lgach CH, and
=§ ﬁh%ﬁgﬁﬁgkns carbon atons and from1l to 4
% Datd i endently selected from10, 1 S, 1
N(H, 1 Nd- C6 alkyl), and 4 N, and 5- and

5 6- menbeffEbrasheRt 6Rih indrion IMe embbmldmﬂrgﬁmaradagar aand
10- menbered heteroaryl are 6,5-fused 5_and 6-fused

mh@ynaqegmallﬁg@cent'«é&@@é& thezepfy wharear 8i'h %tanﬁééiﬁe eacy{H or

t he e I n
G Tt Wa¥ Sl e BV Bideor 1L, In R Eplh oo

QQ@ﬁﬁ*ﬁK@Hﬁﬁﬁ,are not bonded to each other; and

wherei n each group and each substituent is

|ndependently el ected. 1Q, Anot her aspect of this

i nventi on onpound 0 _F nmul a Ia sel ed

Nk\\

,/J{j::>\\\ i ,/ijj:>K\\ , /,/é::i§¢\\ ,
N N \
A3 A

J@N_, _NC/\

10
N=N N=
\ /
N , and N )

wherein X is O, S, or N(H).
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from 4-(5-{
3-[5-(4-Chl oro-phenyl)-thiazol -2-yl]-phenyl

w0 2402/084344 t hi adi azol - 2- yl net hyl ) -benzoi ¢ aci dP¢BBE2003/003616

and 4-(5- { 3-[5-(4-Chl oro-phenyl)-oxazol -2-yl]-phenyl
} - [ 1,3,4]thiadiazol-2- 15 ylnethyl)-benzoic acid;

or a pharnmaceutically acceptdbl e salt thereof.

DETAI L DtDESCRI Eé OF THE.I NVENTI ON , Thi s |Eblent| on
pr ovi dECUEATSEh AT iGN &5 e SPmRPURd o ot iggmu ALHQ |
\pha@madeu@éally a@&“%%afﬁéﬂ’ttth&%i* Wheee Bl eanaakrtaré éh%h@li or

wherein R, V, and R2 are as defi ned

SIE\DES, ThH a Wris Noandzthe other thudedd s, BBk ared Blaecath CH, and

t d of F la |
gi??ré%e R ?n&%b%lé%ﬁgmeégcgé\qj g&he?eoforg]sj 3ef| nggl ]
25 ab@ustitfudal;hef cytdalkyd (e m&%ﬁyn)cal l'y acceptabl e

carrier, diluent, or excipient 2004/ 014366
PCT/ | B508-6h3613kylesd); The i nventi on al so provi des

net ho%bgﬁtukeglmhg#@t@@%wwﬁs enzyme in an aninal,

conprising a & ani mal a conpound of
For nul %, 6-, 99 mn@lo-mmmwétﬂl&drﬁﬂbrl ;sclxgﬂmlabm: aﬁéﬂ t

t her ea The ntion_al so prOV|des nmet hods

it MR L O S

AyRAtih %g&h ?9@%’“ §+IR&PQQEHB&{ Etbﬁla LG bt 1 e f?@c&x‘o%}ns

conpoun or a rmaceuti ca
ac ceptiafidpendaitly sb]eeueé cﬁrfom EO, ﬂl(Sr 1M(®I),el NKCi-6¢ alkyl), and 4 N,

phar I C The inventjon als
pr ovi oa@?gn@{l‘%dge% ere %ﬁ%rpﬁrg 1 aedaonosycl WS&&S Redtd 10-

di seasfiembarkd hotkRast! G
ar hr ity oDeto hptefbanst Rl @S Fifved A BF-(uBAChIENTH TS,

r heuneesriedtively twheréis at lastdi aichd hEused nngmfwblcychc ring is

|nflarmator di s t. fai

age- 1 TR A0 s BEEBe Q PERS somPomt Seepricte fond
pul m@ﬁ%ms%&ﬁ&%nd&&bféﬁ& oth&f; hﬁtﬂont al diseases,

psori asis, atherosclerosis, and osteoporosis in a

prhareinteact: sioupiasd paphaubstitient isrindependentlyselsaiedent a
conpound of Formula I, or
Another aspect of this invention is the compound of Formula Ia of

Formulas ITa, I, IV, V, VI, VI, or VIII

Ila
0 N=N
—D2
D /N R
i
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WO pwef0i43660 al so provi des conbi nati ons,

a pharmaceutically acceptable salt thereof, either
al one or in a pharmaceutical 15 conposition. The

conpound of Formula I, or a pharmaceutically
acceptabl e salt thereof, together w th another

phar maceutical ly active con%@nent as described. As
seen above, the group§%gf Formul a | i;yy ude "Cl1-C6

al kyl "™ groups. 20 C IkyI grou ake straight and
branched carbon Rhai t o MR bon
atons. Exanpl es of Cl- ps Nncl ude net hyy;
ethyl, 1-propyl, 2-propyl, [, 2-butyl,

2, 2-di net hyl ethyl , 1- pentyl x<- pentyl,

2, 2-di et hyl propyl, and 1- hexyr. The phrase
"substituted O -C6 al kyl" nmeans a Cl1-C6 al kyl group as
25 defined above that is substituted with from1l to 4

substituents i ndepend selectegpkbbn1the list
above. IIIustrat'yg__g?gL es of subgtitoged O -C6

al kyl groups intiude ) 2CO2 ,
CF3, (O CF3, C(O- CHS, ( v
CH( CO2H) CH2CH2C( O Nwe2, ( C( O - NH2,

CH2- CH2- C(H) - (4-f | uor ophenyl ( OCH3) CH2CH3,

CH2SO2NH2, and 30 CH( CH3) CHZCI—EOC(O)CHB WO

2004/ 014366 PCT/1B2003/003616 -56 The term "C2-C6
al kenyl " means a..St+ a :

hydr ocarbon gro
1 or 2 carbon-c
al I enyl groups.
groups i nclude
2- propen-1-yl,
1- hexen- 6-yl . The%prrase: ! STHISEE U Za0hatkenyt
means a C2-C6 al kenyl as defi ned, above which is
substituted with from1l to 4 substituents

I ndependent|ly sel ecte om t he |i sg—&bove.
Illustrative exampl e [ C2§g§_£§kenyl
groups include g?

CWQWCM)&WW@Z

VII

C(H) =C(H) - CF3, CH2-CH2- C(H) O - CH3,

C(H) =C(CH3) - S- CH3, C(H) =C(H) §H=C(CH3) - CO2Me, and
C(H =C=C(H)OC(O CH3. The term "C2-C6 al kynyl" means a
strai ght or branched, unsubstituted

N—n N
e -

or a pharmaceutically acceptable salt thereof,

wherein T is CH or N, X is O, S, or N(H), and and each of R' and R? are
independently selected from:

Substituted C3-Cg cycloalkyl-(C;-Cg alkylenyl);

Phenyl-(C;-Cg alkylenyl);

Substituted phenyl-(C;-Cs alkylenyl);

5-, 6-, 9-, and 10-membered heteroaryl-(C;-Cg alkylenyl); and

Substituted 5-, 6-, 9-, and iO-membered heteroaryl-(C;-Cs alkylenyl);

conpr i SPEHIER003/003616
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hydr ocar bon group having from2 to 6 carbon atons and
1 or 2 carbon-carbon 15 triple bonds. Typi cal

we@aplsse of C2- C6 al kynyl groups include et hebPgl/1B2003/003616

1-propyn-1-yl, 1-propyn-3-yl, 1-butyn-3-yl,
2-pentyn-1-yl, and 1-hexyn-6:yl. The phrase

"substituted C2-C6 al kynyl " ™feans a C2-C6 al kynyl as
def i nedherainasseh hawioaly] contaAB Shibbh! hSthsYnki to 4
substituents indepg%?entl sel ect e% Sfro%ﬁg%i&st
above. |1 | Usteraetpips indeppasicatly sfleterbfroint LOeH SC2-NCH), 1 N(C;-

T YT e —
CH2- CH2- C=Cn&i{ddyelidBngsGrE9Sakd B0-ntbered heterogrylrr%re 6,5-fused

CCC(O (O . The term"C3-C6 cycl oal kyl ang an
unsubsti t ut%%@sP%bW@mwmecgdeWMn@ Idasiohof3he

to 6 carbomp gkars - l.oal Kyl optional | y-
contain 25 one c%?g%ﬁg?%?%‘gﬁ%&%P@gﬁ%ﬁaa WhHGEETY F%‘E%the
C3- C6 cycl dakkd/$ ataned hetle areqyeset) HRIDY bind S WEdnPAE Yibs bOélded
cycl opentyltb?%%cl ﬂ‘?l_ggl%ien- 1-yl, cyclopenten-4-yl, an
cycl ohexyl . % a "substituted C3-C6 cycl oal kyl "
Means vehetain GAchCyt6P M ddich SbstiflRhd 9ok Sy WALGD, | S
substi t ut ed Wlhf%f fI?om 1 tg&bfug% {slgﬁr?dl?g% aénﬂy\é\geaed'
i ndepenoifr RpegLofsbisduteatiof isanedni®uhi 55 FaBQNE T selected
{ﬁgngst rative exanpl es of substituted C3-C6 cycl oal kyl
’004/.014366 PCT/ | B2003/ 003616 -57 groups incl ude
1- hy deay{3ci5captilonyphen§l thidbt AN A RS | iadi
3- ( 3- phenyl - ur ei do) ﬂ) (;ygll?oplent -?%?,hé%g[1’3’4]thladlaz°l'2‘
4- car boxy- drestbyidRenzoicrasid Bf)amel "3- to 6- menber ed

het er I " ns._an_unsubstijuted saturated
Cyol | SR oAl knberaop S8 ool o-
het er oat onglmethigpbasen dcid; 0@ sel ected from2 0, 1 S, 1
S(O, 1 85032,,1 N, 2 N(H, and 2 N(Cl-C6 al kyl),

wher e 1 etigally agaepisblesalt diecedd. at om and one S at om
are present, the two O atons or one 0 atom and one S
atom are not bonded to each other. Optionally, a 3-
to 6-menbered heterocycl oal kyl may contain one

car bon-carb@WAé?EPd? IFTIONGQE A THO NV ENTEON.
Illustrative exanples of 3- to 6-nenbered

het er gcycl oal kyl 10 includes aziridin-1-yl,

1- oxally énestiemproyides compaundh defitetitbydiorduil I,

nmor phol i n-4- yl, 2-thiacycl ohex-1-yl,

2- oxo- 2-t hi acycl ohe- 1-yl,

2, 2-di oxo- [

yl, and
. means a 3- to g

or a pharmaceutically acceptable salt thereof,
wherein R!, Q, S, T, U, V, and R? are as defined above.

| The invention also provides pharmaceutical compositions comprising a
compound of Formula I, or a pharmaceutically acceptable salt thereof, as defined

above, together with a pharmaceutically acceptable carrier, diluent, or excipient.
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30

WO paepersdent |y sel ected fromthe |ist above.

6- menber ed heterocycl oal kyl as defined above, which is
substituted with from15 1 to 4 substituents

Illustrative exanples of substituted 3- to 6-nenbered
het erocycl oal kyl i ncl ude 2- h_ggi_r oxy- aziridin-I-yl,

3- oxo- | - oxacycl obut an- 2-yl,

2, 2- di e lyention alabprivirfes ol Y inhfbiting an MMP-13 enzyme in

C XV~ norphol i n-4-vyl, and
1?‘%3@1?%&08 B&“—Sﬂlgr?gﬂﬁ’g‘?t-e’ﬁ?‘&&tb? PRl glcomPbend 6 Formula I, or 2

" phrf{ae®dtich BB adeBp@ayR! n-1-yl)" means a radical
group of Zﬁ?orlr)ml as(gﬁl)tﬂ%o?}é\) HO (CH2) 1-4 The term

" C1- Co The inyeetinn alsapramsienmstiods af ehiRy Qr i
dhﬂggil%%bz%ﬁginai S Sfraight or b[anclhgd cg%ggﬁggdl?t%hyi‘n
to 6 carbon at omHeRy CeHPLFIRG pdmiNisterng toghe pativet 2cdBpdind
caf Bormuit ) 0B a pRatriab L ,one .car bon- car bon
daubl e bond. 25 1] ﬁ%%%@@%%hngfh&“&m@ﬂ@eneorma
aPimaspfical cempesitiony, CH2CH2, C(CHB3) H,

C(H) ( - 1and CH2 = CH2. Anal ogously,

a - csegﬁﬁ% als%é’ar%%‘d%%%ag%&@é@aﬁw diseaseomich as heart

ddiseask, altiplh atlefosissotad-Ghd r&hnﬁ@f %@E&i@ﬁ%ﬁ@&r %ﬁn 1
- Cy

to, 3 carbon atons. The phrase " DgTE1ances
KT Shifeymatoidargritiscerrdiec Bouifistinog) iflhmmatrfl 8k Hekease

aaM €ail ( Cl-C6..al kyl enyl, as define
gﬁove‘?“ Fﬁfﬁ%ﬁ%@%%%Ehﬁ?fﬁeflﬁ%wém@mmammy
feasse astBubsteripdomal digealB, s30ehaa! 5dofeks .
%5 L &ny! (1) ;5%10 06 . al k |,en§?ﬁﬁ" ﬁ%edgﬁ{négos(g%%%ggm fiteqporosis
: égleéé’c OBHRPE 2dguniglering mxthe batient alomgechd SHFRMEN Por
@maekiidaan Y i ve., The phrase "3- to’
g-]prfrlenber fde ocp g‘%ﬂ%&l tﬂ‘%tg‘?f?%ﬂ!e&éloé‘fe RY ehpharmagratioa
SORPOsitiony 6- menber ed het er ocycl oal kyl, as defi ned

above t hrough. a C1-C6 _al kylenyl, as defined
o bove TN SO bEils Formbiparians. camBisiebesasbund of
Fetrewla €.y@ |laGhbhiidce (6 ) ans a .
substit u_t: 3- to %He?%%%@gégyi%p@%gﬁ%gﬁﬁmm asother
Hg?rm‘i‘é‘alma]@ﬁb%‘éweﬁ@mmnbmmmmb@l, Cl-C6 al kyl enyl, as
defin Q The se "Phenyl -(C -C6

al kyl g‘gﬁ?@'a%ﬁ%%%@e %rOBPPE%rﬂ%r‘QP@Jﬁn@B%‘&Bl-Cshﬂlq«h’ggroaps.

= ik adi i.n Cl-Co6 al kyl |
Si‘ 'ﬁ?@l@b@g%eegfaﬁﬁnq & {)fan\c/m:%rcea}b%n chains hgving frirr;lyl toI >

i ned 0
6 carbon atoms. Examples of C1-Cg alkyl groups include methyl, ethyl, 1

-propyl,
2-propyl, 1-butyl, 2-butyl, 2,2-dimethylethyl, 1-pentyl, 2-pentyl,
2,2-dimethylpropyl, and 1-hexyl.

The phrase “substituted C 1-Cg alkyl” means a C1-Ce alkyl group as
defined above that is substituted with from 1 to 4 substituents independently
selected from the list above. Illustrative examples of substituted C1-Cg alkyl
groups include CHyOH, CFyOH, CH2C(CH3)2C02CH3, CF3, C(O)CF3, C(0)-
CH3, (CHp)4-S-CH3, CH(COzH)CHZCHZC(O)NMez, (CH2)5NH-C(O).NH2,
CHQ-CHz-C(H)-(4-ﬂuorophenyl), CH(OCH3)CH,CHj, CHpSO,NH», and
CH(CH3)CH2CH20C(O)CH3.

PCT/IB2003/003616
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war@481phenyl - pent yl .

[I'lustrative exanples of phenyl-(d-C6 al kyl enyl)

i ncl ude benzyl, 2-phenylethyl, 1-phenyl-prop-I-yl,
The phrase "Substituted PCT/IB2003/003616
phenyl - (d -C6 al kyl enyl )" nmeans a phenyl-(Cd-C6 15
al kyl enyl ) as defined above, which is substituted on
phenyl and/or Cl-C6 al kylempb- with from1l to 4

s SIS S R o
- - C6 .. ) i
SW%% PP f%_vtl‘é_ fg%?ﬁ t%ZJtQ ;?Q%k%%%t(%nge%w {)’r 2 carbon-carbon

IdouBletbontifeinb eictadeeieyy1)gréups X Dypipdl epamhplesofiCo-Cg alkenyl
1- phenyl -5, 5-di fl uoropentyl. 20 The term "naphthyl "

i grotipsdeclude eth@hil hiy-propet12A nbptdpgh-2-yih2 ppipendeyl, 1-buten-3-yl,
" Napht hyl - (C1- al kyl enyl )" means a naphthyl group as
d?éng}’i%rﬁg%cﬂ?‘é l%ﬁﬂ%' “¥hrough a Ci1- C6 al kyl enyl |

di r ad"ﬁlfgl thﬂ!%%t?dsﬁtt@d —C@]Mﬁ%baﬂs%-Cf@g%ﬁ%’g?% defined

above. ustrative exafipl'es of napht hyl™(

ajpeye amith is subgttee wiiThrh 1 ko ¥lsiBst#tyents independently selected
2- (napht h- 1-yl ﬁet hyl, and 3-(naphth-2-yl)- 1-f()ent yl. 25
Them sher lisg @bogu Bbtstratinecaxappfsistoh yybstitated 62-4igaHkeanyl, groups

unrioge PSRN oo Calrln Rl (.0
SR ER ot Wit C s Vit B ap-TORERORRR
PTG P PR RO A FOO M B v

-__.@a{?ﬁ__ C h-1-yl))-ethyl, 1-(2,4-dinethoxy 30
(2Cn§a}§ht h- -?/(?) -"2- oxo- propyl, and

1- (napphdiedn ¥C)-Cy Akt HRERREAtEht or BRACKYA! aswbsthuted
6-, 9-, and 10-nenbered heteroaryl" neans a

Shytkedaes@tsronphoiysirbm ettecadsonydtoma afid irerd earbdyp-carbon
nonocyclic_heteroaryl, a %6 nbered, 6, 5-fus§g 0
btV Pangls nbtpigab grapplesf Go-4o-alismpbenps Belgde fepyl,

bj | i 2004/ 014 PCT/ | B2003/ 003616 .- 59
PRV, RO g £t et Sl B L i g 631
het er ofhOpfradeNdSRGRASNTL IC ¢ ARYBAT Bday OOH-L lalkyhyPas defined
N(H, 1 Cl-C6 alkyl),"and 4 N, wherein at | east one

Ofbovk N®hidh isBstithicd @dth fiorarnasetsubstitadids inkepeadentiyhelected

the 0 and S atons both are_  present, theé&agdﬁ at ons
afremyibe ligshaey Hustratvaexsmpdgs of gabstiutsd 62 YR SRS

E%kﬁﬁsg%de@@gﬁé%@ie%éﬁg%@a 23?8%2@@3%%5-'&%%;8@2@
B, o R AP see e, 252 Ny
LeNCE B o).

The term “C3-Cg cycloalkyl” means an unsubstituted cyclic hydrocarbon

group having from 3 to 6 carbon atoms. Cs-Cg cycloalkyl may optionally contain
one carbon-carbon double bond. The group C3-Cg cycloalkyl includes
cyclopropyl, cyclobutyl, cyclopentyl, cyclopenten-1-yl, cyclopenten-4-yl, and
cyclohexyl.

The phrase “substituted C3-Cg cycloalkyl” means a C3-Cg cycloalkyl as
defined above, which is substituted with from 1 to 4 substituents independently

selected from the list above. Tllustrative examples of substituted C3-Cg cycloalkyl
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alkyl), and 4 N. Illustrative exanples of a
5- menber ed, nonocyclic heteroaryl 10 include

wao kioapphspe 2-yl , furan-2-yl, pyrrol-3-yl, pyrroPEIiB2003/003616

i m dazol - 4-yl, isoxazol- 3-yl, oxazol-2-yl,
t hi azol -4-yl, tetrazol-1-yl, 1 2,4- oxadlazol 3-yl,
1,2,4-triazol- 1l-yl, and pyﬁ&zol 3-yl; (iit) The phrase

SR RSAE T pIRBRCHT o ARG P o U bl

&bﬂm@eﬂnﬁwlnm&@bﬁbﬁxﬁ@mml and 1 or
IlTustrative exanpl es of a 6-nmenbered, nonocyclic

het er _Jémhrasw‘: ned te&emﬁvwresi hetzrwcl%lm”dnwaay pnsubstituted
gm f eh@ﬁ;v i 42l aébéﬁ@ agdgngf ﬂ{é&aéla@ms%nyependenﬂy

I menb use
keleeted oyl 2 OIészé S40),9-3Ehdame R Mlyand 2 N (C1-C6 alkyl),
fused-bicyclic ring group as defined above having
oeheedn wheo t\ao Onatomp dr meo(awanorm endioneel efopnare peesem] thethed O

el e S aomeneingls apmibsnor BRpdid sl chen 88 Qepetie o
@E@G%ﬂﬁered Mrd@ﬁldaﬂl@@ hna%"c)bhtalﬂ Maﬂﬁm%arbon or carbon-

i so-indol -2-yl, benzimdazol - (58/ benzi m dazol - 1-yl ,
b@tmaemdaﬂblﬁ bpn«}/ \Mlugieatiye pxamplps of 3ito 6m@tqib¢texzcgqlqa1ky1

TGS OOy SETBEEHE Bt 3 i
@Il ytlidcgclobés 1 oarrbxo-peaasyciohe 0y R /Zodioasl2 ahiatRIdhex-1-y1,

fused- bityclic rlng#group as defined above havi ng
@i fopethyk-pipgrazgfil-¥r om 1 to 4 heteroat ons sel ect ed

from 9. plara?e “Qub%ﬁ'd}eéi 3l té\'gqi dﬁi@er flé‘ié( ):ycfl g}aA gllgal/sce} %-Cto

Illustrative exanples of a ere
iﬁemembane;i Ihetercmgrbludlkquasl defihedalibvg] which mmb@tﬁxhteﬂ -whthyfirom

nd be r|n1d|n 2- hrase tituted
?1 13 agrebeighens MaCacamislysisteCip o RS fbo e dRisttive.
: ﬁl‘es oﬁﬁlﬂ)sﬁ&‘tms 6&HedsEd ﬁ’éé%l:y%alﬁﬁflh(ﬁﬁ& ??g&gxy-

| IS substituted on a carbon (CH) "atom and
rﬁztidmg«éfyl{ Nox)-1L- cml@rdohutanhkyb aedivfetltyl-tetephydmfictar-0- G-

0Q4/ 01436 3/003616 6 nber ed

TR SR gPholg b AR ey Py b h R a2y
I ndepemﬁet&trﬂ; yH@G@@:U)f(%J‘G&wom?lehl18&1% aﬁeyr% -a radlcal group of
IllTustrative exanpl es of substituted nber ed
fermedg €A) ¢ heteroaryl groups include
2- hydr oxy- oxgazol - 4-yl, 5-chloro-thi ophen-2-yl, 5

-5-yl, 1-propyl-pyrrol-2-yl,
-4-yl, 1@)hyl 1,2,4-triazol-3-yl,

0] 591

The term “C;-Cg alkylenyl” means a saturated hydrocarbon diradical that
is straight or branched and has from 1 to 6 carbon atoms. C;-Cs alkylenyl having
from 2 to 6 carbon atoms may optionally contain one carbon-carbon double bond.
Ilustrative examples of C;-Cs alkylenyl include CH,, CH,CH,, C(CH3)H,
C(H)(CH;s)CH,CHp, and CH,C(H)=C(H)CH,. Analogously, C;-Cs alkylenyl
means a saturated hydrocarbon diradical that is straight or branched and has from
1 to 3 carbon atoms.

The phrase “C3-Cg cycloalkyl-(C;-Ce alkylenyl)” means a C3-Cg
cycloalkyl, as defined above, bonded through a C;-Cs alkylenyl, as defined above.
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Illustrative exanples of substituted 6-nenbered,
nmonocyclic heteroaryl groups include

wd2@ami4pb6 pyri di n-2-yl, 3-fluoro-pyridin-4-yl, PCT/IB2003/003616

5-carboxy-pyrimdin- 2-yl, 6-tertiary
butyl - pyri dazi n-4-yl, 5- hdyroxynethyl pyrazin-2-yl,

and 1H 10 pyr|d|n4one1y1 8-T1lustrative exanpl es of
b ~d f ' [ I
ol udta e SEERERER Co CoR e PG s ARNBARC1

Alleded)ymdans alsulistipited Cs-{OFeldlasikgly bs defitell above, bonded
i so-indol -2-vy], )
E{quggp&ré%}fx}qm}é a8 dgfiped ho¥€4- hydr oxynet hyl - benzi ni d

azol - Zrpd shrase “3- to 6-membered het 0glkyl-(C;-Cs alkylenyl)”
4- (3-met e do) -IZIle]([:nygrneohggrrlozclyrcrll Y5t §/I,yen}') means

12 3rgd I6yahbmh@rﬁdrhctamoyel6alkyl, adldefined above, bonded through a C;-Cs
1-acet yl be rjiazol -7-yl,

ke §f§f %Sin%ovfﬂndm 3-yl,

1- cy anpefsdd s askeiued 3. wo 6- ABfibered heterocycloalkryl ~(C1-Cs

1- (2, 6-di'chl orophenyl net hyl ) - benzpyr azol -

| dikylenyl Btrhesss e sabpsbitwed 3f toduipsmbengt dadtemynlen&ky} esldefined

\elglbghﬁe}o/dc th:odlép ﬁ%? o%f(%:nyl cié%ned above.

I SOqu’I’t@p}ﬁ*asz“‘Pheﬂyllé@{ @Qﬁhk?'leﬁ%]g’chﬂans% gﬁ) &p boried
br onp- benzopyri m di n-2 The ﬁhrase nmenber ed
Hroneh /Gy ATkylems alrrgdlaals\fvh@rme@e@o alkplsnpy et defined above.

ABHRANE skifefbf LR C A RaRTY) PisEe by 2y RS
N(- bheny]lrpfd@Cll—ymn@Blphbﬂyl-;ﬁﬁ@l 4 N. Optionally,
heteroarylenyl may. be unsubstituted or_substituted on

2 car obi¢ Rhresth“Splestifuted Phey-igeRs alkpenyIX| mpgos Rbgnyl-(Ci-Co
PHRALIVRIUCARER BHRIWHICAR LR R and By OY & A feny1

romet cyano, acet trative
ewdlnfross! wf4 mb§utmamtb mdepiendbmﬂyasedmtqd feoryilthe st labehe.

DB 2 s i o LGSR s ik
tzlﬁ'[eﬁ?lﬁfélthy]r ﬁ(@éﬁuéxy-@ﬁﬁsilg%&gh B¢ disdibthod Jhgﬁ%ﬁ 9h=2-oxo0-

di'yl,” and pyraZo Preferre ubstltuents
fmopﬂuml-phmbﬁﬁhbﬂybmpsuwst i tut ed napht hyl (i.e.,

30 tituted ht hyl| t ed . 2: napht h |
and” pr ek st P el ehd UL Tor
subst ity ﬁ@as'é“mﬁﬁ’tﬁpﬁ i @Pﬂ]@ﬂé’@l)”ﬁn&% amaphtiyl group as

substituted 6-nenbered, nonocyclic heteroaryl, and

sdgfiged almvwogdedﬂwrmhra&rt@«@wlem sgdadipe, wbesn0i4866

AL RO OB g i ok imBEE S SR RCEanSHay

lindludehdphkie Dgdmerkyl, 2¢hk HNQZTyI)EJﬁl 1,Mni 3-(hNepitktaSyl)-1-pentyl.
N( CH3) .2, aIkI O -H,~ CO2H,

C02- (ci’ihecszbr%ﬁel%‘ﬂﬂystlﬂ% g ﬂlu 7 mepis Npithyl-
C&Qd\l(ah@&ryl)wgh%ovy(\bﬁlg 9 slﬁlk'gtltut‘é!i_'on ﬁaphthyl and/or C;-Cg

alkylenyl with from 1 to 4 substituents independently selected from the list above.

Iustrative examples of substituted phenyl-(C;-Cs alkylenyl) include 4-fluoro-
(naphth-1-yDmethyl, 2-(4-carboxy-(naphth-1-yl))-ethyl, 1-(2,4-dimethoxy-
(naphth-1-yl))-2-oxo-propyl, and 1-(naphth-2-y1)-5,5-difluoropentyl.

The phrase “5-, 6-, 9-, and 10-membered heteroaryl” means a
5-membered, monocyclic heteroaryl, a 6-membered, monocyclic heteroaryl, a

9-membered, 6,5-fused bicyclic heteroaryl, or a 10-membered, 6,6-fused bicyclic
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WEL@ANSRs  S( O) 2N( H) CH3,

5 Cl-C4 al kyl, C=CH, C(=NOH)-H, C(=NOH)-CH3, CH2C0H,
CH2NH2, CH2N(H) CH3, CH2N(CH3) 2, C(H)F-OH, CF2-OH,
S(O 2N( CH3) 2, S( O - CrET/1B2003/003616
S(O) 2CH3, S(0)2CF3, or NHS(O) 2CH3. Especially
preferred substituents are 1, 2-net hyl enedi oxy,
met hoxy, ethoxy, -O C(O) CH®9-carboxy, carbomet hoxy,

S0 TRl RS
ssdshdd vt G, 128 NEN(H), ¢ W, ©)allhy3), B a ol wiherddd hAe &R bne of

carbon atons of the group which is substituted to
f e faseglringstiearematic.fgd Wherais when thecO endifiptones tyfth are

TR 5L 03bg 1 b Bty BN TY bR E Unlg S,

i Beleawphenyl group substituted by 1, 2-nethyl enedi oxy. A
fused- bj C%d iC group is a group wherein two ring

syst ent) sibe Bhretto, S-BabersA| Poragycligheprparyl tmetsd d be
a : r Q0 .
oo thopiBjetl ol Rl BEE a0 REhedHhove havipe gbon

bawhednd frosatto Hhdtevatohischleated fonat ©, S dNEBNINGC,-C
sulfgr gtoms. The, term " oxo" ?eans =0, Oxo is attached

atlkf) Ao WpEFAtYRIEEaEPIes phip wRegRPeRRS, Erpnogyclic heteroaryl

SRS RSO S50 Lo
" Bol,@xeztl@ryl, thmzblidies, téirazdl-1-51,0),2.4-5x0diazoli8-yIN{ B trianel -

N&C - -al lﬁ%é)y The term "hal 0" includes fluoro,
v 9 PERE>-Yhnd i odo.  The term "ani no" neans NH2.

VIO 20041)0%A366R0H 1BRBERAOASRIG clic iderbaS I PREARS " L WO

adj acent, substantially sp2 carbon atons™ nmeans carbon
abopanhered, monapydlis caramete Hog geeap as defdandirbevdbadng trabon

PR 5 200 T BRI SRR, 52RO 2 e
athchide pRtitia -1, POREh AT, brimidye-iye, Piidagtel-{1¢ andpyrazin-
cg_rytl);ocycl ic or g
(iii) The phrase “9-membered, 6,5-fused bicyclic heteroaryl” means a
9-membered aromatic, fused-bicyclic ring group as defined above having carbon
atoms and from 1 to 4 heteroatoms selected from 1 O, 1 S, 1 N(H), 1 N(C;-C¢
alkyl), and 4 N. Illustrative examples of a 9-membered, fused-bicyclic heteroaryl
include indol-2-yl, indol-6-yl, iSo-indol-2-yl, benzimidazol-2-yl,
benzimidazol-1-yl, benztriazol-1-yl, benztriazol-5-yl, benzoxazol-2-yl,
benzothiophen-5-yl, benzofuran-3-yl, and indan-1-yl; and
(iv) The phrase “10-membered, 6,5-fused bicyclic heteroaryl” means a
10-membered aromatic, fused-bicyclic ring group as defined above having carbon
atoms and from 1 to 4 heteroatoms selected from 1 O, 1 S, 1 N(H), 1 N(C;-Cg
alkyl), and 4 N. Illustrative examples of a 10-membered, fused-bicyclic heteroaryl
include quinolin-2-yl, isoquinolin-7-yl, and benzopyrimidin-2-yl.
The phrase “substituted 5-, 6-, 9-, and 10-membered heteroaryl” means a

5-, 6-, 9-, and 10-membered heteroaryl as defined above, which is substituted on a

carbon (CH) atom and/or nitrogen [N(H)] atom in the case of 5-, 9-, and 10-
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5 heterocyclic group. The phrase "tertiary organic
am ne" neans a trisubstituted nitrogen group wherein

w0 b@4B1436bst i t uents are i ndependently sel ect edPE€T/mBR003/003616

Cl1-C12 al kyl, C3-C12 cycloal kyl, benzyl, or wherein
two of the substrtuents aretakentogether with the
nrtrogen atom to whi ch they(@re bonded to forma 5- or

d 10.nmp et.e cle con 0
TR R e BPibh ot Sl ORHS ifucBeitep] stk fom
sHb ikl dbeesit i s sel ected from Cl-C12 al kyl and benzyl,
or wherein the three substituents are taken together

Wi th t]ﬁ‘lﬁst@dtfv’é%ggrﬁngﬁ Bmdb&lMHd@nkﬂl%&earﬁomgﬁ@hété’roaryl

forma 7- to ered bicyclic heterocycle
cgmups intlnde 2 -hydro@ yruixbazddnylad-chioro-thebheniZeydn at ons,

PRl piob PRirg 2k dbr ke BrRe T Ty i
of Qaﬁhﬁécﬁl’ﬂ PeatdEheeR-thttdz81-Byi am ne,
di'i sopropyl et hyl am rie, benzyl di et hyl am no,

d| cy cl Bhetxa,tivnm(mypleanf ﬁé)stltuted 6-membered, monocyclic heteroaryl
ycl e

1gr2u]8ﬁ 13&@&: %fgetg {))émgn ]gqu ﬂreo ”)?E&Dﬁli)l 3~ é:arboxy pyrimidin-
1251, éL1aARby Bitgl-pyridadin0}-HD5-1atyenemetig-pghuzase-yl, and 1H-

'phar macedt i cal ‘conposi tion" “means a conposition
spiriditeonedoyk or admi ni stration in medical or

vet ot | RGBS xa It LPLMRANY & R0, fubEy BRYAR iy

adm xture” are sy
bigclde Brtzamhﬁdsmgﬁme)@mﬁ)lmylh%enbogemm yij k{methanesulfonyl)-

Preferred i's ahom) eous m x . The, term
POy ISR CTOREIR Y- POt BH e dazol-2-y,

i PRRRh rf‘rﬁ eith ?Tgl?%ag&gé'nzn%%ol—ﬂ?f $8RethPbOimRRZISAIGEP-

The ter means a mammal, as defi ned above:
Pteéeiy]rbeniztﬂaﬂoﬂrﬁrﬁ 1-nediandelfonpiindpl-3-at, 4 ;cydoeré;azhdndodS; yl,

D RSB T R P, Blnms PO

conmpanfiRiiaicBRhSiphl of sibsitifAdS10-3RnBBRd RES-bipydlERt es
such as nonkeys and chi npanzees, and |ivestock™ ani nals

shﬁibroaaé inebrde 57 -dicblesg-qpingin- Za‘ridlsecheeﬁl.n -T2 sarhog Tlaaesd
/I B2003/,003616 63 Thegﬁbga "livestock ani mal s"
ﬁ]seé A PrOPOr RengOpyst Pi-cat ed quadr upeds

ﬁ‘; or ol dBE Do e et PP LK PRA TR LT | o
apnOLRAE, MEARE SnPhirddien gRPHaBAG cafbon atoms and from 1 to

4 heteroatoms selected from 1 O, 1 S, 1 N(H), 1 N(C;-C¢ alkyl), and 4 N.
Optionally, heteroarylenyl may be unsubstituted or substituted on a carbon atom
(CH) or nitrogen atom [N(H)] with 1 substituent selected from fluoro, methyl,
hydroxy, trifluoromethyl, cyano, and acetyl Illustrative examples of a 5-membered
heteroarylenyl include thiophen-2,5-diyl, furan-2,3-di-yl, pyrrol-1,3-di-yl,
imidazol-1,4-diyl, tetrazol-2,5-diyl, tetrazol-1,5-dicyl, oxadiazol-3,5-diyl, thiazol-
2,4-diyl, and pyrazol-1,3-diyl.

Preferred substituents for substituted phenyl, substituted naphthyl (i.e.,

substituted 1-naphthyl or substituted 2-naphthyl), and preferred substituents at
carbon atoms for substituted 5-membered, monocyclic heteroaryl, substituted

6-membered, monocyclic heteroaryl, and substituted 9- or 10-membered, fused-
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w@b@ep1ane ot her nmenbers of the genus Ovis,

por ci ne ani mal including donmestic swi ne and ot her
menbers of the genus Sus, an 5 ovine ani mal i ncluding
d OPEE1B2003/003616
goats and ot her nenbers of the genus Capra;
donesti cat ed quadrupeds being raised for specialized
tasks such as use as a beasiiof burden, e.g., an
equi ne_ani mal includi£3~donﬁstic horses and ot her

rraeiisEe setgroarylard @pidayalieyubale OHgareis C4rYuleoxodi =00k
et dbmceNe e, agshanSudiore NEHsS2CEhChbe
PR Ty i S 0 CFl G WS o5
SRR e G, N RO R P AL S 8.7
S S R

PR g5 BRI, SR OISO RORNOCH

t au . suffi ci ent to!nhibit, halt, ©
CHOYSN(C5 RS SIOIFCHE, 3(09,CHECHO)BEFN@r NHS(OSCHE. a
particul ar patient or patient popul ation. For exanple
i N hunkéspecially ptefi@redrsabstitients arad ,2amethyEncdiox g mbathoriyy e

R SRR U o
G AT T S ST
a&ﬁ&@%&h@ %bgﬁ%ﬁm P@‘-‘iﬁég@é&ﬁi REGEndRE gcgﬁdeﬁf‘éarﬁ’&i zﬁtgrlps of

treate rase I-arthritic e t1ve anoun
nthaigsoupnwizo isrsubgftuted wefurinans -meotypmdinthg. Blusaative examples of

phar maceut i cal | cc abl.e sal her eof , or

B PS HEAOTL B ORY Qi et BPZox gl -3 g formula
cguse regression of the arthritis being treated in a

25 particular patient or patient popul ation. For

exanpl e in humans o SBal s, an anti-arthritic
ef fective anount can ermYhed experinentally in a

| aboratory or clinica 3> i ng, or nmay be the anount
requi réd by the guideling of Gthe United States Food

and, Dr.u dm ni stration, or ui val enf, foreign agency,
mﬂwﬁa%% P@fm BROUP &p0siifyted Py ﬂ@gra?féylﬁa? ¥t bei ng

treateg. Hher; p - Ea] sTMaTRE .
B -
pbiy reosatomeal |y acceptable salt thereof, or a

ot 1 B P APRTEER e € U ot PR Lo ! may
 A5Boh{ARY 0 sind A16h Y Bbicio SN iEIDRBER hd\9ly26h and/on

a particular animl or animl W 2004/ 014366
Peifur BZOOB/ 003616 - 64

The term “o0x0” means =0. Oxo is attached at a carbon atom unless

otherwise noted. Oxo, together with the carbon atom to which it is attached forms
a carbonyl group (i.e., C=0).

The term “heteroatom” includes O, S, S(O), S(O),, N, N(H), and N(C;-Cs
alkyl).

The term “halo” includes fluoro, chloro, bromo, and iodo.

The term “amino” means NHj.
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popul ati on. For exanple in a human or other mammal, an
Nl MP-13 inhibiting anobunt can be determ ned

wez@anigsental |y in a | aboratory or clinical sePCT/IBRO0IN03616

may be the amount required by the guidelines of the
United States Food and Drug Adm nistration, or

equi val ent foreign agency, 98r the particul ar MM 13
enzymerh ¢ i ' houl d be

appr eci aet%}ggﬁéhg?é é@tﬁ éeern %%Hg??%{?ﬂg%ﬁﬁcr%%@rﬁ%g 26 SEthon
crberag that egroprisess, cashah-athenatouble taadithit $¢ ¢phbledE bbihig
V%{Bg{.itﬂteh%el vel of ordi ar%értls]kil in the o
phatnaceqhicedt cathan 2ige whsreip the carhorrcaboy deuhle bewtl is

boohtited Th &n RIYRER Dr nBALERAHY & yATDMY '
"therapeutically efr1pe0t [ veléﬁ%ﬁlnt " g?](g@’q%caér?/%caﬁlﬁ%ﬂs
disteragyshe gieuanount of a conpound of the present
i nvent «pharnmaceutical l,y acceptahle salt.
t her eo h,%rbgggg %ﬁ%?@%@r"é‘ﬂ?,@ﬂpﬁ%ﬁ ituiedl Rifrpgen group
awheireip o swatituefits bRSin @R idntQ N RBicd $ron git@@l Mfgﬁf‘

a di sease

admnistered to a patient suffering fro

Gp€1p syctealkyll behzply oNEhBelBwanst tipiubef@bity afe @R osGher
12 additional NWP enzynmes. 15 The term "tautoner”
elEhibe gitragematoim torykinh ihey acobpalad ¢ fxinst 3-rvg 6-Medbered,

t equi libriumw th an isoneric formof the
HhGHoEy il ARsbesistiriohRinTes gneoReh Hirpame arhon siqpo e e

alfitdsubRtifentt saeaed fbRaC 1.0 18 [y snd 1%5}1?%& %i}}é&fﬁe:hgthree

the ability of the forns i Nt er conver

isglntigwenzsre Giked fogeihietiwith ied nittb B dtdmao WARS th@Pare bonded to
g} xt uze n an.in %ro bi ol ogi cal assay, or in vivo.
R & toekammerbred hicyplic hatergeydaconiainingdsirgmitrogent diems
bhe c&B8h HoR! & i b I d t,0.which the
termrefers | SrR{b él%g%# %Fn&@gﬁgh@@l?g@ CP? 1rQgen atoms are
pregbiety Hhuatnitivegxsmpkes iof teetittry or gaufesamias ind@ide At Pidmine,

cecording to the Cahp-lngol d- Prel og ranking system
?Hsoé’ﬁ%‘%?/é‘?‘?%la@?’t?eke P@ﬁ@%&ﬁ’é@l%’&!ﬁg@xme( -agineh| e
hengliazdbseyiclel 514 Dilaed 7RGk £ 0g;
D DAL AL U, | IS ESNY EO,CRIT T
b iHrdigpabteyclghde3.OlpootfpsneA and D. The term "(2)" neans
zusa nd.desi gnates that .the conformati on about
the. doTRPAEo AT ARG By et hoPe Aeomgorien suiable
Eontin fiskdton i aedigl shetdnMry iegher - r anki ng
substjtuent groups, as determned according to the
Cahn- TR¢ i@ “admixed” and the phrase “in admixture” are synonymous and
mean in a state of being in a homogeneous or heterogeneous mixture. Preferred is
a homogeneous mixture.

The term “patient” means a mammal. Preferred patients are humans, cats,
dogs, cows, horses, pigs, and sheep.

The term “animal” means a mammal, as defined above. Preferred animals
include humans, cats, dogs, horses, pigs, sheep, cows, monkeys, rats, mice, guinea
pigs, and rabbits.

The term “mammal” includes humans, companion animals such as cats
and dogs, primates such as monkeys and chimpanzees, and livestock animals such

as horses, cows, pigs, and sheep.
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waoloalosssbond i s

WD 2004/ 014366 PCT/1B2003/ 003616 -65 Prel og ranking
system on the sane side of the double bond. A (2
illustrated bel ow by the conppCHtB20603/003616
Formula (X) AA D )---( (X) CB, wherein the two

hi gher -ranki ng substituents are groups Aand D. 5 It
shoul d be appreciated that tBe Si' site of M/P-13 was

b e EBn PR 0 R esto gt R bk Bre R fifnepied

ajiatifupads, viscidchildas thosé GBing raigshd foraneat Mpleatbes b@products,
enter during . bindin and was cl osed at the bottom

ot Rcovine primaliincludyes caftle pmd other wpmbpsseof the genus Bos, a
i . I
rlife plinfel TRARES, BomBfe Sybne SR mARGLA BF thé gonus Sus, an

apjhe amintal dadlbding BReep Ahdsother mEhbefs bf thel geamus Ovipedorhastic
solvent at the bottgm which_can expose a.fungtional .
FB R Oﬁasb RBRAS of ith, é?ﬁl}soﬁa@"bh‘g HeRyigated SagFpes being
FAfsed Fdripldidized SasRY ERASE Sise A 1Ebedst oﬁitfr&’erx?fe.gt,@ﬁ eg'ﬁ'ﬁé atitnal
enzyne can now be thought of as being I'Tké a sock
vintlndimghddmestia hdreest aeb othehemenbers hd Be 1fanglyaBneidae,i genus

i i a e R T 1Y e S 65 G0 gl sty g dpestic
t s A0l lofher Wingerd 60khe %@Hﬁ@@aﬂi& &%ﬂgi&&rsﬁdat&p?ﬁh@ﬁ%ﬁﬂs b&éng
! g h.. he S |

the ankle region. Mor e particularlgl, .
ciatsad erimagily fargeekdtianabpyposss, ¢.Be n®nibersspht Bquyscanid{Canis, as

f or.med t.ar gel . lLeu2l8, Valzl H,s222 an .
RElE a SRR i fng omyPag hots ohl SERE niherY of e family
Wdlielie, asuddeaR. newl y discovered is defined by 20

resi dues fromTyr246 to Pro255. The S I" site contains

at | eakhe RhgesehyBlicsgess chigeiive aenimt smas aaraaannt of igyention
Wb, & el ity UGB LONRIBRY BE it thercor,

| suiReitmins inhidleit, ihalt cortchade refresstonvofthé eancetbadndreaed in a
recognition site for triple heli xpiol | agen, th

R AT RSB BperE gpDYRRL FOr pramele PJSdhas e pihas memgals,
CONRE IR e @ive bROuM can Dk WBtelfindd egq%lnflé ?ﬂllng laYat2RBry
4" T hereby

an appropriate conpound binds to MM
i ortodinfoal settgngpiot may be tleainhauye requizred oy ittei gmdepinexcafsbe United

p9as Bod Yol BRvickEhfisiBan cteadvilgm, i hpsspey. 4ot he'®
T AR ES45: wher ei n tho. known

The phrase “anti-arthritic effective amount” means an amount of invention
compound, or a pharmaceutically acceptable salt thereof, or a tautomer thereof,
sufficient to inhibit, halt, or cause regression of the arthritis being treated in a
particular patient or patient population. For example in humans or other mammals,
an anti-arthritic effective amount can be determined experimentally in a laboratory
or clinical setting, or may be the amount required by the guidelines of the United
States Food and Drug Administration, or equivalent foreign agency, for the
particular arthritis and patient being treated.

The phrase “MMP-13 inhibiting amount” means an amount of invention
compound, or a pharmaceutically acceptable salt thereof, or a tautomer thereof,

sufficient to inhibit an enzyme matrix metalloproteinase-13, including a truncated

form thereof, including a catalytic domain thereof, in a particular animal or animal



10

15

20

25

bi nding pattern requires ligation of the catalytic
zinc atomat the active site and 30 occupation the S

wa2omlasnel , but not the Si" site. The term " ThOIIE2463/003616

means threoni ne 245 of an MW-13 enzyne. WO
2004/ 014366 PCT/1B2003/ 003616 -66 The term "Thour 247"
means threonine 247 of an M#-13 enzyne. The term

T A B R S

eABNITE carl be &&&Wﬁde@@(p@ﬁﬁfeﬁﬁllzﬁrﬁﬁi 1dbBRkory e cHRCAI séiting, or
met al | oprot ei nases include, but are 5 not limted to,

t may botheqmavgt ©apiyedBY thonmideliney of she Haited Sgtes Food and Drug
. A | o
r PP, oAbl ARRL AR e 5P AR Badicuf MME 13 enzyme

gfldapatiemstein tosatef? kDa Type |V col | agenase;  MWP- 3,
al so known as stronelysin or stronmelysin-1; 10 MWP-7,

al so kpgMeulase ag;sre&ihﬁé& kHht @étem¥Rich of MR dod g8 ok WBsage

as col | agenase neut rophi| col | agenase or

pahgynis: phé rerdeseefradmjstratioppsiwithie the levsil phordinesye skill in the

-9, al. . el atj nase.B.or. 92 kDa Type 1V
s R R e S e S P
MVP- 11Thépisasels foffectias agloummahy SiherapeutidWefféctival astdunt” are

known as netal | oel astase; ~NEAP-13, also known as
cHnPRyEAEsadIneaman. ampung plsrcqmpannd 26 theereseatiaventiss, a

s fedutle Spbiieor NS sdte thaRh Wi f5to offec
Ehtsimﬂtmrmsf fMEabOMHBpn bélvpirk&ed imhdn hMiRiniQered € Qpiitihent

nown, s i ncl ude NEW 26 trilysin-2). 25 For the
pﬂffg‘g@é TO5¢ aaﬁP%seitWéWFg‘ﬁt,(eygﬁ r a“égctﬂ’ﬁl:opﬁli%ff?m()to
W) EdHifiShal MIVIPRYZRES. Wi th the phrase "arthritic

condition”, 1ncludes osteoarthritis, r heumat oi d
ar t hr i Thetermétpatmnat imean§ ofonn ofisgatien compound existing in a

SRR T A AR T

afhehhvehntidn compound is able to react according to either form by virtue of the
ability of the forms to interconvert by isomerization in situ, including in a reaction
mixture, in an in vitro biological assay, or in vivo.

The term “(E)” means entgegen, and designates that the conformation
about the double bond to which the term refers is the conformation having the two
higher-ranking substituent groups, as determined according to the Cahn-Ingold-
Prelog ranking system, on opposite sides of the double bond. An (E) double bond
is illustrated below by the compound of Formula (W)

A B
— (W)
C D , wherein the two higher-ranking substituents are
groups A and D.

The term “(Z)” means zusammen, and designates that the conformation
about the double bond to which the term refers is the conformation having the two

higher-ranking substituent groups, as determined according to the Cahn-Ingold-
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An allosteric inhibitor of NEW13 having an
anti-arthritic effect is a conpound as 30 defi ned

w@bam143b@t i nhibits the progress, prevents furPChEB2003/003616

progress, Or reverses progression, in part or in
whol e, of any one or nore synptons of any one of the
arthritic diseases and di sor@ers |isted above. WD

2004/ 014366 PCT/1B2003/ 003616, .-67 The term | . .
S RN SRR TP S5 O G dBRE BobEL A1 pyotble bond is

eHRECHSE HeloR Dy The EQTPdRA BFonamanyh ar, required to

i nhibit an enzyglrlre' s catalytic ac{qix\b/i ty by 50% The

term" 0" ans the concentration of a conpound,

usual |y esse@X)S as mcronol ar or nanonol ar

required to Yreat a disease in about 40% of a patient

group. The t & m " ED3herein dhsstwicHighasrreridng sbisBienis age

conmpound dl]l)‘%uaHy expressed as micronolar or

n R%ﬁép, required to treat a disease in 30% of a

pati enft @olldPbe appfechbgd it "thhF1NBREe Wi MIMP-13 was previously
conposi tion" neans a conposition suitable 10 for
atherehtgerbsta grassiy linesd icBamed which eanfaipgdyan Qrening i thefop that

ABULL D Aty 'Af BAE AMin HonP AL mAEANSHH AN HiTing
an nmean Tn a state of being in a honbgeneous or

hbindingg embwus clobed atrtke b&ah.eApsitants hasdiscomegeinthetthe S1' site
m xture. As used herein, the phrase "cartil age agiage"

misctally gppewd:of 3p Hyehanpel angulagly connegisd t%ﬁglew y disCovered
¢ POGRONH i AR B SI1 ARCTRY J1YRRL if SR ibiclvent at the
obottary, wiith ben exposerp amictdndd \eroupesfekpmicants omverftionycaimpaeands

cartila surface. The phr "t.reating’ ich i
B sl T tpRen e Sun iR AR I Y G can now
ag@iiyusht Glds Q)Ein%_flik@rh d0RN QRtH PRoIE Y Rienadd, Yherttn BT 1NElthnnel

above that inhibits 20 the progress, prevents further
pisoifie aegion Gony appeoximstely thgrapssingo terankly: rndithg H1" site is the

5 S RS RL TRUF Y T S Bk B Bl B e

" kggq&nti on conpound” means a conpound of Fornula |, or
a pharmaceutically acceptable salt thereof, as fully
def i nedleib pediculrgyihe 1 channgbist bsaesificnpaghefl theS1' site and is

SRS, B95Ee e Sl P PP A, L o

aTperd4emhe S1" binding site which has been newly discovered is defined by
residues from Tyr246 to Pro255. The S1" site contains at least two hydrogen bond
donors and aromatic groups which interact with an invention compound.

Without wishing to be bound by any particular theory, the inventors
believe that the S1" site could be a recognition site for triple helix collagen, the
natural substrate for MMP-13. It is possible that the conformation of the S1" site is
modified only when an appropriate compound binds to MMP-13, thereby
interfering with the collagen recognition process. This newly discovered pattern of
binding offers the possibility of greater selectivity than what is achievable with the
binding pattern of known selective inhibitors of MMP-13, wherein the known
binding pattern requires ligation of the catalytic zinc atom at the active site and
occupation the S1' channel, but not the S1" site.

The term “Thour245” means threonine 245 of an MMP-13 enzyme.



10

15

20

25

30

popul ati on. The term "cel ecoxi b" neans the conpound
named 4-(5-(4-nethyl phenyl) -

wa2qooif3baor onet hyl ) - 1H pyrazol - 1- yl ) - benzenesedT/iBam/@3616

e. Celecoxib is a 30 selective cycl ooxygenase-2
("COX-2") inhibitor currently approved by the FDA for
the treatnent of osteoarthrirs, rheumatoid arthritis,

and P 0Si ,,aI enonmat ibis
Mty e R g S %Sﬁiﬁfé&wf%éf‘eeeam s
cur r enthe/tetd “Met238C teatd héhninen258 beat MaaPBRY,,

bl adder cancer, chenopreventative WO 2004/ 0143 6

PCT/ | Bﬁhmtsmdﬁs%l” m%lSlhusﬁgméaﬁb@f an MMP-d3snzymper at i ve

pai n,

dysmencs r%]hgbe réécl% Egna% ‘}tﬁﬁﬁ B{e?%%o"??gn%sregmlwr B are
LodthinitddAs, thlefam“hﬁg.‘enz}}hfest erm "val decoxi b" neans the
conmpound named 4- (5-net hyl - 3- phenyl -

5
4- i soxMP+lL w%@@@h&wer%ﬁ@h?%gewr soHaganpse-k, an
V. i bitor that has been approved by
ﬁﬂn%ﬁ%it @8"99%31% {lﬁ&gg osteoarthritis, rheumatoid
art hr i MMP-2, digs keovoi ashgstinasedAge 712 idla Ty callagdnsse;

mar ket e under he tradenama "Bextra". . Val decoxib is
in cli 13, lsp kpawn g stiomelysin o SORel ik gr ai ne.

Val decgpirp k{l@m 8 mHEisifodbanp_pel ow. H3C S O~
10 NH2. It glﬁou %e appr%écﬂ?%t ed that COX-2 is al so

known h@v[B{Soalsaghwm amollagmmgaa@tmphil polbgemgk andi n
PGH2 synthas A e t|ve [ r,,of COX-2 neans
conmpounds tl’l‘iﬁ'mlo “zﬁpmiw Valpesngssus cox- 1
such tReIP®, hRb k@o@ﬁ ad gé&rfagé%r%mw% WiBnSsRa

15 divided by a ratio of 1C50 for the conpound Wit

COX- 2 NE\’IBfl@alﬂet?kllqmaS S@WH@@@HI 2t 0, 5, where the
rati os ef.er n._an nore assays. All that

is req "c}qt%l l}arlﬁsm)m %nn%’r a conmpound is a
sel ect vPQQ)aldo kﬁthrbhshﬁétall@elis@as@SSay a

MMP-13, also known as collagenase-3;

MMP—14, also known as membrane-type (“MT”’) 1-MMP or MT1-MMP;

MMP-15, also known as MT2-MMP; =

MMP-16, also known as MT3-MMP;

MMP-17, also known as MT4-MMP;

MMP-18; and

MMP-19.

Other known MMPs include MMP-26 (Matrilysin-2).

For the purposes of this invention, the term “arthritis”, which is
synonymous with the phrase “arthritic condition”, includes osteoarthritis,
theumatoid arthritis, degenerative joint disease, spondyloarthropathies, gouty
arthritis, systemic lupus erythematosus, juvenile arthritis, and psoriatic arthritis.
An allosteric inhibitor of MMP-13 having an anti-arthritic effect is a compound as
defined above that inhibits the progress, prevents further progress, or reverses
progression, in part or in whole, of any one or more symptoms of any one of the

arthritic diseases and disorders listed above.
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conpound in one of a nunber of well know assays in the
art. WD 2004/ 014366 PCT/|1B2003/003616 -69 The term

WO DBADI366 s an acronymfor t he phrase "nonst erpCTEE2003/003616

anti- inflammatory drug", which neans any conpound

whi ch i nhibits cycl ooxygenase- 1 ("COx-1") and

cycl ooxygenase-2. Mst NSAI®-fall wthin one of the
follo Ve [ oni

o) oS B 2L B ARAER orb EonBERR Ry 35 e
dischizfamnalar oﬁﬁuilohﬂa@pfeqﬁ@m to(idhibixcat enzyme1sobata1yt1c activity by
derivatives, such as tolnmetin and sulindac; (3)

f&anmi ¢ aci d derlvatlves such as nefenam c acid and
mecl of Apapi g « r i

derivati ves, B ééé%ltlh Icgﬁt%g%%t% &%&‘%‘6 U mﬁ??gfanygﬁ%ressed
(%) mmmmdmsor mmofnolm equiced tntrepea diseasenm aboutcdi% afm patient
and isoxicam Oher useful NSAIDs include aspirin,
a8 nophen, indonethacin, 10 and phenyl but azone

Sel ect el PEBLE HeanOthe %B&deﬁﬁ’éﬁ/&edf%%%n%oﬁrfd P @gssed
above nmay be considered to be NSAIDs al'so. The

" agnigeymolavir aandrgolaty mqnyubtwstreat 4 Hus¢dse np%ﬂ%sﬁs péttmnt groep.

F(r)]g[r) gd ntnf’lgﬂase ﬁ@m 8@@@&@9@@% &eags a compos1t10n suitable

Plo2 hdmmetatioR il MedicARR veRLiBagakt. ther eof, val decoxi b,
or a pharmaceutically 15 accéptable salt thereof, and

an al | 'big teemc adﬁ'meldl tacd ﬂ@ﬁ phviere. 18, adarigturaiyare lﬂls'lllqm'mous and

u ot her erapeutic.
G T 408 Ehehbly 2 onbiBaRblE br hOGLRRREY MHaTe bR i
Sumirﬁdsgenerﬁustlhﬁtdreventl on above, the term" Errbodl ment "
refers to an aspect of this _invention. The Enbodi nents

i n t heAs Begsrhsrsinghe phiasq ThaeHageodrmAce” meapes digordst ollyadine
I
CheBSAES e achPodlE GARRUATSc Al 2} ldpbey f s i
tamilm:hﬁhes inlvelvedf joirits) C ihitd (mayp@mnﬂﬁywhom theabe&ompanied by
|1 osteric inhibitor of

ntlon ounds
rgpga;cgl qﬁgpa]éléﬁlﬁ&}ﬁ%e ®Brnula | that binds
al | ostgid Giabley “tferdﬁf? i %1&15 r§1a{ d tgfth%l\}b%ng/:vggéts afifl Z‘M‘Eraﬁed”

including the SiT channe a ne over ed
the@Stadnnmstrttmmt ofl angiavenigpn mﬂnnhtmtas r@fmed alimvndhatgnhlblts
tge 25 cat al %éﬁpc of the MWP-13. I nventi.on
FrgBRE5% A Veu“ hey PrRgress; or rﬁ‘FﬁIWtIHngS?SIWH 1Pgrl gy, in

b&hole eadinyy oheél 8P triokd gﬁnﬁ%nﬁnﬁ 4 (ﬁ{edéfntﬁfsﬂéﬁéés antl NHiddd@ers

phar maceut’i cal or cal arts assayi ng an al kyne
tlésted aboivpound f or |nh| bition of M\/P 13 as descri bed

art oot H e o bR By Seee@ungor Formuta 1 or o

pharmaceutlcally acceptable salt thereof, as fully defined above.

The term “nontoxic” means the efficacious dose is 10 times or greater than
the dose at which a toxic effect is observed in 10% or more of a patient
population.

The term “celecoxib” means the compound named 4-(5-(4-methylphenyl)-
3-(trifluoromethyl)-1H-pyrazol-1-yl)-benzenesulfonamide. — Celecoxib is a
selective cyclooxygenase-2 (“COX-2") inhibitor currently approved by the FDA
for the treatment of osteoarthritis, rheumatoid arthritis, and Polyposis-familial
adenomatus. Celecoxib is marketed under the tradename “Celebrex”. Celecoxib is

currently in clinical trials for the treatment of bladder cancer, chemopreventative-
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30 the test invention conmpound for inhibition of
MWP-13 in the presence of an inhibitor to the

W@ a10al0y436€ zi nc of MVP-13 as descri bed bel ow i PCT/IB2003/003616

Bi ol ogi cal Methods 3 or 4. WO 2004/ 014366

PCT/ 1 B2003/ 003616 -70 Further, an invention conpound

havi ng an anti-inflannatory68an anal gesi c,
nti-arthritic, or a carti.l age,damge i.bitin

APt snecy aigh osChRRiRia PHR S LRcEe e b s ten arpnt of

r 8agkehotriicd 0t d 86 hAVthe BRu@ire AeAimBeywski | | in  the

pharnaceutlcal or nmedical arts by assaying the

i nvention g | Umber of well known

assays O:@JSI; 7 ning the invention
compound' s ef | age damage, arthritis,
i nfl ankslYi on, assays include in vitro

ilage sanples and in vivo

assays in whol e anpeN\s t hat neasure cartil age
degradati on, i nhi bi of inflammation, or pain
alleviation. 10 Fo affple with regard to assaying

cartilage damage in )itro, an amount of an invention
compound or contpﬁ vehicle may be administered with a
cartilage damagi éjagent to cartilage, and the

cartil.pge damm i nhi,biting effects,in b tes

St S SE B GecoRireant s CopBRhEd b arh R teB 3 phenyi-
%ﬁﬁk&%ﬁyl{lﬁerﬁﬁnéshﬁo%ﬁﬁé 1 eg@scoxi¥ is RYse REGICOKED inhﬂtltor that
bi ol ogi cal markers of cartilage damage such as, for 15

ehearisee, 2pprayee dy| e dfP A dar éreting Oﬁmmm diepmatoid arthritis,
vV, ssa «
C@;ﬁ%ﬁé‘fé}ée': " 3{}7% génerﬁl&)%ﬂ a?xdq or ms 4e ff’r genglﬁle Bextra”.
avialdedoxe isaif clinfvak tialofor ahmneamﬁnoéf m@@ﬁ.ﬁhé OVaMedvxd Bas the
may be administered with a cartilage damagi ng agent
t $rughredia@ beloyfid t he effects of the invention
conpound being assaxed on cartilage in the ani mal may
be eval uated by gj exam nation or 20
hi st opat hol.ogi X ati on of the cartil age, by
observati@n o thé\c ects in an acute nodel on
functional\_LLf tations of the affected joint that
arti |l age damage, or by neasurenent of
bi ol ogHe&l ' f cartilage damage such as, for
exanpl e, prot an content or hydroxyproline
content. Severa hods of identifying an invention
conpound with c 25 damage i nhibiting
properties are desgrs ed bel ow. The anount to be
adnministered in 84 a i s dependent upon the
particul ar assay enpl d, but in any event is

It should be appreciated that COX-2 is also known as prostaglandin
synthase-2 and prostaglandin PGHj synthase.

A selective inhibitor of COX-2 means compounds that inhibit COX-2
selectively versus COX-1 such that a ratio of ICsg for a compound with COX-1
divided by a ratio of ICs for the compound with COX-2 is greater than, or equal
to, 5, where the ratios are determined in one or more assays. All that is required to
determine whether a compound is a selective COX-2 inhibitor is to assay a

compound in one of a number of well know assays in the art.
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not hi gher than the well known maxi num anmount of a
conpound that the particular assay can effectively

waeweimpseate. Simlarly, invention conpounds he@i/IBR003/003616

pai n-al | eviating properties may be 30 identified

usi ng any one of a nunber of in vivo ani mal nodels of
pain. Still similarly, invetf9 on conmpounds havi ng
anti-ipfla pro erties identifie ng
iy onDhegR NAARF S fekini 65T B A gt OBl -

2261 4mith ﬁru%cwvhﬁﬂ %55419 e86ddinpound whidH iahibaE cAeody@Enase-

exanpl e, fTor an exanple of inflammtion nodels, sée

Uh(’ 15 Mcmegﬂnam%ﬂ\épstéﬂ SRy, fal,’g Wlthmwrm\of the

RO SRR LR Do o

nRiproxea, napedtihf dicidfanac,ad ketopaten; ¢2) fetici idi@ deVatives, such
vivo animal nodels of arthritis. For 5 exanple, for
af% tekpgtp aad éﬂhrzeda@h(ﬁb fanamiperid derivpgizes, sudh asﬁmfé@nsf: atids

angﬁgl s@?@r%c a\?\ﬁ’ é‘ﬁ%gl%h%ﬁ?l eatgﬂ dem ni's ﬁga? %{%umsal

odndaftufernisadindqf) exicdrhg) aticioas pdoaie, pe@cmcmmtsadmdam rand

phar.maceu |cal co 0S| ti on as defined bpel ow dn L{j
f‘é%}?an(’ Relpde;aspiridy, agetoiRophge fndomet acin,
AGRI %lﬁf’ta%rfehSélg& Vi§ ata@ dr 04 isSx g&ﬁaéé_z'agfd@&hrbe@ﬁaove
co snmenorr menstru cra

i mhy hm@e;eduomelN%Imm Crohn' s di sease,

enphysema, ag ,re iratory distress ndr one

St Nl TP CHEY S WHGGHy B ST RanyEIsSt Mifbahs BATEReS nesiirey
déosl%%ems’AI“wﬁJem%fnp%umsseﬁﬁesact%zﬁ ereﬁféSHhé!ﬁHes celecoxib,

toxicity, cachexia, allergic reactions, allergic
conht Ietmmagepéqcaib/rasmptahl@ yalt engoB valdsenxiib, as apbhinghcewically

I
B e S et s P PP 8 BB R S e SR e
Makludesie oo of thebttier ﬂh@rab@itié@gbﬁ§ defReibey Mgvenas;
Hodgkin's di sease; aplastic anem a, .skin cancer and

fam | | Hshowd ho apnresiated gt inbe Ssmmary gkie Inveatipa apays, the
{39&1 '“ﬁ) lﬁl)&l%e‘?lt” Lgfe% {o aé'l apedt %gﬁﬁ%]@k/erﬁ{&qefﬂetﬂrﬁb diments in the
cerat) col B rec (f

g&smmatyrﬁfelsd Irﬂ’aﬂltldl‘ﬁﬁb anmbered feraard efSstienal. bl eedu ng, 20
coagul ation, anem a ynow tis, gout, ankyl os

spondyFhe qagnpauads eirfiprmiyla b ef phyamaecaically @é%ﬁ%ble Salts thereof,
ef tQ-?‘thﬁE}s%ﬁéréoﬂDchhﬂfé%on@g?&ﬁmla%%u?&e%éﬁ86151? nlg{ Sy

artificial joint iInplan erosclerosis
aallveteus ctebitdriod MiMRelBeis raup tempduyndad Foimula ¢hat pamnds

SR REAERISk FAC RS S0 Pt
}c ?ghéelﬁr{ci‘i‘valy oSkt sitef Witkdut RBatirt E&ﬁﬁmaﬁﬁ‘g, P blding the

catalytic zinc of the MMP-13.
An invention compound that is an allosteric inhibitor of MMP-13 may be

readily identified by one of ordinary skill in the pharmaceutical or medical arts by
assaying an alkyne test compound for inhibition of MMP-13 as described below in
Biological Methods 1 or 2, and for allosteric inhibition of MMP-13 by assaying
the test invention compound for inhibition of MMP-13 in the presence of an
inhibitor to the catalytic zinc of MMP-13 as described below in Biological
Methods 3 or 4.
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25 head trauma, spinal cord injury, neuralgia,
neur o- degenerati ve di sorders (acute and chronic),

waeiogiomsee di sorders, Huntington's di sease, PCT/IB2003/003616

Par ki nson' s di sease, mgraine, depression, peripheral
neur opat hy, pain (including | ow back and neck pain,
headache and toot hache), gifigivitis, cerebral anyloid
angi opat hy, nootropic or cognition enhancenent,
anyot FOFHEG Pat Evantiet | @rerquad hayingppe geli-ipfipgqmatory, an
gﬁhﬂg@{ic?%ﬁ%hﬂﬁ@ﬁe&' S cﬁxtqﬁ aldb yr ?hhilﬂﬁﬁ | 8ffect, or any
eg€neration, conjunctivitrs, abnofmal woun eal i ng,
reostblireation of chesé effgutaimsy oo readilpidestifiecdbylomé of erdimky skill in
dj sorders (such as _psoriasis, eczeng, scl]erodernma, and
dbs Rbchgl)tzcahyweﬁ&al Aty gmsga,y"@o? p¥topcompound in any
[ S : Fhek [ ; ;
TR 8 bl vy B, o 000 4 Saa i i aention
ROMpoBade 2fROB GhbccartilAge demagmn mathhitis, mSamoptivhyorapein. These

h i h .
oS B ey A g cxrbfRge sfBles Bna VRl assays in
| RB1E QR 1S HHRD féadlirs 8a%iEEe (R fIafich, MiRBitioR of NENBARA@GH] or
FLV, FIV in cats), sepsis, premature | abor,

Ipapoplieyidtioonbi neni a, henophilia, thyroiditis,

sar coidosi s ehcet's ndr one, hypersensitivi.ty,
ki dney' B e&ﬁ@ggs {%h Fﬁgé{fgﬁ/ot EpHfng ﬁ?ré](%tg? gﬁ?a%es{ﬁl cﬁ{ré’sanL%/mrr%unt
difs@aseentibh lcbmPb@id &)conffoPYEhidE hayDesdassistefestlusith @8artilage
mal ari a,- giardia, coccidia), reproductive_disorders,
(Peseiieatgont tmcartilagestuskthy, cagplpge garpageciahibifing effects nboth
: . . Y .
PR BB oS R AEPES} FisGpalyBfoskt SaEthad R M Alilage,
agric bptabdsaredddnt dfhbiok@fical thadkedr ef zadilage>d@Bage> st as, for
> 100, or > 1000 .10 tines_nore potent versuys MWV 13
t FamPle PsRreOBlycan coBtent %hwowolgzwt%ﬁ%ﬂ%@h #Y ¥ Ofssays
T t o r jOVNG a
t%cgssaﬁ dds?!rth]aé’é Iaﬁfnagi Hﬁ&}l %re ﬁ%rfdg'ﬁxeﬁ £S5 flfowst ?’al?n binBintabEf an

conpou of “ For mu armaceuti ca
anvepicabt@mpaint oheontnfl, vehivdd nzyebs eldedtisteredi withbd canttidage
of MMP-13 wversus 2, 3, 4,5, .6, or 7 other NMP .
oHryARRS gt o A8 getiglopnd, e dffests ofgthe nventiog compgupg bing
Oﬁﬁﬁed%fc%@i%g@eﬁ-thktanﬁﬁﬂufngy% SRRIaE 9%;%?%3% héamination or

sel ectivity of" a conpound of Fornmula I, ¢ )
phistopetbelogiccerammagion eyt the Icertidzget by lnbserwdtion; of the effects in an

mul tidi sional .characteristic that. .imncludes th
G g SRR YRR o teaalegbl oy Bl Mule from
Selr8Rké VainXed, Or by YaéiRudePndnf bF Bidlb@Ball BarRES EWartdiek ddigage
degree of selectivity of inhibition of MW 20 13 over
asishiserfoperanpe paetenglpcasrcomsaior hyslrorypaaling §opgnt. f or
exanpl e | N 17 I, ' .
compousi P et R RT T infRIpR ohiphid A Cifitage
damage inhibiting properties are described below. The amount to be administered
in an assay is dependent upon the particular assay employed, but in any event is
not higher than the well known maximum amount of a compound that the
particular assay can effectively accommodate.
Similarly, invention compounds having pain-alleviating properties may be
identified using any one of a number of in vivo animal models of pain.

Still similarly, invention compounds having anti-inflammatory properties

. may be identified using any one of a number of in vivo animal models of
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enzyme or TACE divided by the 1C50 in m cronolar
concentration of the conpound for the inhibition of

WORM4ABI36As di scussed above, one aspect of theP@I/EBR008003616

invention is novel 25 conpounds that are selective
i nhi bitors of the enzyme MW-13. A selective
i nhi bitor of NEAP-13, as usell-in the present

i nvention, j.s a conpound that s >5 nor.e potent i ;
IR EEEion, B GyepIb i e e Sl 2t 1RGPt Touagy see United
Biatds batcfPARNDAR] 3G S AR TS HEd Adreir 0 reflriba) ©
NEAP- I, MWP-2, MP-3,  'MVP-7, -8, MWP-9, ‘or MVP-14

or ver 8l simianty, ievantion sompotints kdvirigaaBdatlyiticepropexties ‘may
'T ") A f d t of th t .1 [

i e QoS 305K Fin LB BLFRERb a0 PYPRbRA ror

N%fgbn%;ﬂe,\&@f anlSxdifile df addfRitZ0M4ddds! 4§@§ls&ﬁﬁitb@8&%{@%ﬁ Afmber

he invention provides a conmpound of Formula I, or
abpHdQeceutical ly acceptable salt thereof, which has
an 1C5 it AP £02 aty. I ess..Lha
equal @(t)}\{géolﬁqm cr%hr%ll éﬁs.ea%ggfq{é&éﬁoédr&es éghﬁ%lgu% S%E%atable by

Fadrimiration Olof a an P higvei6® Utb@Binkiom C elopé.,aldre watained in a
thereof, which have an 1C50 with a human full 5 length
NEfgsmpgeuticpl coprnosisiop-as dgtined brlpmningivde:fgver{ingluginggrheumatic

d i y %gp‘g '?fﬂ@ i S Al s [=Ya Wt el E-ToTV
58 m@‘rdo%% arS.M% re %%é er?zed&grozﬁ&conpoﬁ% g Sg’f@dmlﬁgn cold,
Fdysminarrhea, anemstrpdl acramps Uinflamdatoraboepl di3kmes@rdhn’s disease,

t hereof —~ which have an | C50 with a hungan f%I I -L,e.ngt )
MRBPRYSeay HRABE 118aRIE3tory, distipsfnaYRdramg.1 85thmp-4 PYADCRItis,” chronic

dgp@uBtite %Mifr%éf%s)e dehal1zh ks StildAe) Qbaf atpldR HRicit
10 m Gr onbl ar . anplaeé of bt ol ogl ca?éln(g%hods Useful o’
f cachdeineallergic mepcti@B0slldrgic cohtact hypesasitivityc oanpausdsh as solid
vvitth an MVP. a .des&ri bed below . in Bi ollo i cal l\/btgods

1 unecg %nc%glch@%ﬁ 81’1 Cﬁancpe&» Sc{ \cfatncgl, cancer an prostrate
PBACERC Retafepbleic 2GEARhARIR SAEdihDCI@REmias On@Nynighoas;
therceqf aség?fi ngd above, that doleg not %ng\sle an }/YCS%‘b *
wiHodglsinis dheasee raplastic t snemih.s skias sancarrando fangitjarm |adergmatous
10 micr lar i.s excluded fromthis.15 i.nventjaon. Sone.
oPBREST el Uer i i VP il dosif ghiehls, HCHRive
f @61k gli ek C recRffaitMBaeratntétahaly lesion £ phakiRestiahll leeding,
i ncluding, but not limted to, acid addition and/or

b &@ABULHHPR sAneIiR; SHRQVEtisa genit Wl%iéllgtsﬁoﬁi%iﬁﬁ,d@%@ﬂﬁr prriodontal
O35 S48y RS e O A s
Aathembcletosise (fnoludingarathetosclerdtict hdagqueopeptafe)t Mevrtic  aneurysm
C%ﬂ&ﬁ 'rr}gsab%%glfi#all a{o?tic aneurysm and brain aortic aneurysm), periarteritis
nodosa, congestive heart failure, myocardial infarction, stroke, cerebral ischemia,
head trauma, spinal cord injury, neuralgia, neuro-degenerative disorders (acute and
chronic), autoimmune disorders, Huntington’s disease, Parkinson’s disease,
migraine, depression, peripheral neuropathy, pain (including low back and neck
pain, headache and toothache), gingivitis, cerebral amyloid angiopathy, nootropic or
cognition enhancement, amyotrophic lateral sclerosis, multiple sclerosis, ocular
angiogenesis, corneal injury, macular degeneration, conjunctivitis, abnormal wound
healing, muscle or joint sprains or strains, tendonitis, skin disorders (such as

psoriasis, eczema, scleroderma and dermatitis), myasthenia gravis, polymyositis,

myositis, bursitis, burns, diabetes (including types I and II diabetes, diabetic
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the invention. Pharmaceutically acceptable acid
addition salts of the basic invention conpounds

WO pakotBsemont oxi ¢ salts derived from i norgani CPEUIBES03/003616

such as hydrochloric, nitric, phosphoric, sulfuric,
hydr obrom ¢, hydroi odic, hydr ofI uoric, 25 phosphorous,
and the like, as well nont oxi% salts derl ved from

Aoy 0 BB e EROBS o oy e

hydtasnasis, alokabicarrag] stderitis] anebdeficienny disgasey @oakt ascAIDS in
aci ds, al |&ﬁt§%{and aromatic sul fog C gl ds, tﬁrc' . )

Shigans Ands AR [CAts §en8fsa@éem25w ahfry Jypoprothrombinemia,
mno@gﬁae thiid ﬁsI %arcof?ibsg‘(y s @gﬁdraltﬂ@ hmes%aaabﬁy kidney

régenp osphate rogen hosphat €,
rréﬂsmsh,okpﬂkattsal p}fc@mhoism es Lgmieodisdase, Iﬁrbmldaas), Protozoan

e SRy, LSRR B BIEPLRELS gty o

SHP&ERKS ’epﬁé‘ﬂ?@C@n@ulsfdﬁgainﬁtsgpnc%bﬁ@t e, mandel ate,
benzoat €, | Or obenzoate, nethyl benzoate,

d| nitr &ﬂmzm@ of et ma$eat mvemiemzagﬁ e@upcfmdapéFormulaI ora

uenesul f onat e, 004 4366 PCI 0[0)
eapral (e fieBaratlEisi et g S10.7aDsrad: S Q0P 51000
fﬂ%@ﬁﬁ?&g&&ﬂ%ﬁvus APt fBethhﬁ l?@rsus A SGt GRIVIRRD ofep 1NVIPE
m no aci ds such as arginate and the |ike and
gbmz;maatré:A@EJ acturonate (see, for exanple, Berge S.M
et al ~Phar maceut i

s,".J. of Pharma..Sci.
To75, o8l s TRECH o i preset iykensiahiargforab HindF ot Péthiuta L, or
| B \pRARBut Qstagtable dAlt@RRFESTHthRY are GOIBStA/EtIhITBItdre ©f MME-13
base form of the conmpound with a sufficient anount of

aver@@esz,ﬁed 2 ar{ chsr VBB enzymrsnooyarsussAGE apd Lk 3, 4, 5, 6,
mnner . The free base formof the
%8&‘388@@3 % rrrleesgener ated by coRtacting the acid
addl ti MhSﬁllldtbeSa@preﬁﬂfdﬂl&ﬁat\&bl‘ém\&tybﬁ%onqmdnd sbFaiiutgl, or a
the free base formof the caonpound in the

10
c @hmaf:wswaﬂy Asaepi@ple sal ghergalals Bé%‘étlfhé‘?ql?ﬁloé?l hasistisfifsthat
RS R B e PEAREE BB B 3R ety

S MVIP- Foibhibitiaie phmntland derdegier aflsgisctodty gf inpkitivh es MIMP-
such as sqQlubility, tructure,

I
h)}é Pﬁ%rc%‘ﬁmﬁ P@;mc‘élﬁ%l o ?Q@ , By measuid by, for example, the ICso
{ 9 HerGfnold? Corl PR thE HAMAA Fo AR irkiiHion OBl NP

tion sa ms are equivalent for
pengpymses: DACE hleavma:cblsyemb ICs\ir micromolak concentiriion Of the

phar mac al. acce e base addition salt of an
aGP’E‘P‘B“nCﬁf‘?{/g‘ﬁ 1“88@@3@% Iay be prepared by
cont actAsnschbiRdab&R:, 8fd Skpb&roTtiRf predd@t invention is novel

compounds that are selective inhibitors of the enzyme MMP-13. A selective

inhibitor of MMP-13, as used in the present invention, is a compound that is >5X
more potent in vitro versus MMP-13 than versus at least one other matrix
metalloproteinase enzyme such as, for example, MMP-1, MMP-2, MMP-3,
MMP-7, MMP-8, MMP-9, or MMP-14, or versus tumor necrosis factor alpha
convertase (“TACE"). A preferred aspect of the present invention is novel

compounds that are selective inhibitors of MMP-13 versus MMP-1.
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compound with a netal cation such as an al kali or
al kaline earth netal cation, or an am ne, especially

wa@eooaiogesné ¢ ami ne. Exanpl es of suitable netal PeEr/iB26€3/003616

i nclude 20 sodium cation (Na+), potassiumcation (K+),
magnesi um cation (My2+), calcium cation (Ca2+), and
the |ike. Exanples of suitabl® anines are

N N - dipes N i ne. choli
0 ot hansy s by RIS Bdna G EORARE £ o amErenicely
Nacoepthble ghlutherdofiewhisibagindCa) Wh GEEMMP @hizyBX &3P1sess than
Berge,. supra., 1977). 25 A base addition salt of an

a5 iuel PRy apieTasele 4R GOBROYKdE phF ey I, or a

. : .
SO Aatuturly ool 80 theteB, Titln A8 AICTWAT Wbl Fu-
skhgthiMMPRES ¢bMMBL13FhY) omnlnnﬁijn I\SMEIB E:ﬁaltyﬁe iddﬁ]am m IOI

t N t ccontactl n e Sa
f#&_ﬁm‘iﬁﬁﬁﬁ&h%%sﬁ%s? Gl 30 iAo profared are
a&drSbdhdl SERSRNROUBE, pﬂﬁ&se&ﬁmy%ch@g%ggiﬁg@?% \ggir%h

30 free acid forns of "the inventlon
f hayman A€iorwitles pamen fdl-kapth NIMPRE3 (“ayMRHAFL Norcelitmadm

o R 2 caBR ool ¢ e TR 3bisiobisingt Sabatgo 10
hinetr 9610 (Exiatnples 8 Bidl 8 cdl nfeBhod? H&Eefﬂ?ﬂﬂ?ﬂ%ﬁﬁng&fqg?&lff,ﬁthe

are equivalent to their respective free aci

pliV IS aLoIpouRd Witle sre MMP ¢rihed belovt ini BiologicahMettods 1

B A5 raPES Rl b7 R PSRkl o,

t Sreanydbinatteebof @ dEfinedabb s kit dog oy Hivet RAC PRITR anPiAVIP
equi val ent to unsol vated forns and are enconpassed
VETZES that ds lessoiBan.or equal toylOgpigromqlyrdmexdndeddenm dis of

t e dddyent i on conpounds possess one or nore chiral
centers, and each center may ex{st in the Ror S

conf i gt bbthe ivvention eatnpounds arpeipalsle of fHetted 8Sm@RY nontoxic
di.ast ereq ic, enantiqneric, or epinmeric formof the
cﬂﬁﬁ‘&éﬁ?&?lgg’ 4GP Rec S?’g@’ Kck4dinge byt ot dgited to, acid addition
Agi/ by I talig A t S y st as
ol DRG! s, B! A48 AN R0 SROROHRU B b Shyéiion
zemsapousds, (Whereasotie rimse faddition dialisilast fdrted dfrahkasidit invention

Ciponfaun i & B Wi S B oorruol el coupsaeyuseul n

Cihg inveh@®e, Syn, anti, entgegen (E), or zusammen (2)
15 isonmer of the conpound, as well as mxtures
t her edfharmaeentirallyi acesptablen acid nslditivds sad@nofke thes badis ihwvemtion

oéong%ruﬁdg Bt rﬁé’ntéﬁé "Rilts derived from inorganic acids such as

hydrochloric, nitric, phosphoric, sulfuric, hydrobromic, hydroiodic, hydrofluoric,

phosphorous, and the like, as well nontoxic salts derived from organic acids, such
as aliphatic mono- and dicarboxylic acids, phenyl-substituted alkanoic acids,
hydroxy alkanoic acids, alkanedioic acids, aromatic acids, aliphatic and aromatic
sulfonic acids, etc. Such salts thus include sulfate, pyrosulfate, bisulfate, sulfite,
bisulfite, nitrate, phosphate, monohydrogenphosphate, dihydrogenphosphate,
metaphosphate, ~ pyrophosphate,  chloride, bromide, iodide, acetate,
trifluoroacetate, propionate, caprylate, isobutyrate, oxalate, malonate, succinate,
suberate, sebacate, fumarate, maleate, mandelate, benzoate, chlorobenzoate,

methylbenzoate, dinitrobenzoate, phthalate, benzenesulfonate, toluenesulfonate,
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Tautonmeric fornms of the invention conpounds may
i nterchange, for exanple, via

wepwijorass on/ de- enol i zation, 1,2-hydride, 1, 3-PyTTB20€3/003616

or 1,4-hydride shifts, and the like. An invention '
conmpound i ncludes any tautoneric formof the
conpound®as 20 well as mixtMres thereof. Sone

HRRHBR e R Bk AR S i o v

CARb WoRBMpMAEd akd) sMRi shamafeaddld s@PosL bigitatd @hdBhe like and
t hereof, both entgegen and zusammen, cis and trans,

aglacanaie; \gelasturonate éfee, tecxamnler Betgh S Me 6pal-ofPharmaceutical
e [ conmpounds of the present
ﬁ%%%ht|8%p%§€% %§ oaIéQEFgroups, whi ch may be

subst i Anit#4d atditon esalthah aObasicc aveatiomtcompotund \Ahip@dspared by
case all ]igl]eorret ric_ forns thereof, both cis and tr
AoAGHRE (e frep these Serm of dhe\comperndnwith & seffigrent ﬁ@ount of 2
P,

PR il B8 B OL s B T kR g ek i fre base
| fdbem tof ¢led cdmpddndsmyrlm:regembrab@by cotattirfgothe tabid dddition salt so
t ne_or .nore ato ar.e laced b t om havi ng
oo i e, G ARt i e htec urt Of s Round in the
360%%1&1&%?1%%&”3%&6@'%@ EoMSUGH dofn &f HpreParB@btdoBding to a
Exanpl es of 1sotopes that WO 2004/ 014366

AET¢4sB20 08¢ POSeGinvemone diffeb drdm dleip oespeatvei avid addition salt

ounds f the, inventi l ude ,i sot of
hfﬁ’gfﬁ%a%ﬂew 3 b St R RropBigs vt BoBBiT gipusal strucure,

debficRPdach ki 1iRE, bsUeeise 2ide sk fd83fs of4fe idwMtion
18 17 31P, 32P, 35S, 18F and 36Cl, respectively.
CsmnsuRds angf theireregpestientacichadditive nsalinforms are equivalent for

V\ﬂﬁéﬁ@ggfl{he‘iﬂs{% egl eprabl e salts of said conpounds 5

con rementi oned, i sot opes and/or ot her

I sot op&sn@ioxt Imﬁnrﬁkaifﬁ:allﬁraewptéﬁlﬂz aeh eddiiep 8alofof tahi scidic
invention. Certain isotopically |abelled conpounds of
tmergmsmpquﬁd dAYY B prensredeRy pniactingothe frep acidrpen of the

Gl 1{~°n b SRR Q&t?on?éﬁ%ﬁ aé‘%g raﬁllgﬂha&g:]lﬂaﬁe% metal cation, or

|nc rporated, "are use of su
t arsmaplaspemaltwﬁn arganiaamdyes Exdmples af adtable. metal cSaHommhclude
carbon-14, i.e., 14C, isotopes are particularl y 10
psodiuam catibrf Q¥a™) hpsitassisasentioh (KFypnagiesiom eatidn (Mg2™h), calcium
det ectabi lity. Further, substitution with heavier
i cioppeCadifoh ard ddbe erlikem ExamplespHof ¢ apwitable or gmines  are

Rk DA Gin? 0V AL B0ES LUl L NG.T T OB S0 B,

met abo 0% or

hﬂibfldd)he@@laﬁ{iné %&B@eﬁﬂdﬁﬁﬁﬁg N-LREHI FI80@IThS, AMADprobBRE Gee, for

may be preferred in some circunstances. |sotopically
| exgaiple deegspiindt?dd- t hose described above in

A base addition salt of an acidic invention compound may be prepared by

| contacting the free acid form of the compound with a sufficient amount of a
desired base to produce the salt in the conventional manner. The free acid form of
the compound may be regenerated by contacting the salt form so formed with an
acid, and isolating the free acid of the compound in the conventional manner. The
free acid forms of the invention compounds differ from their respective salt forms

somewhat in certain physical properties such as solubility, crystal structure,
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15 this invention can generally be prepared by
carrying out the procedures incorporated by reference

wabem14356 di scl osed in the Schenes and/or in tPET/IB2003/003616

Exanpl es and Preparations bel ow, by substituting a
readily available isotopically |abelled reagent for a
non-i sotopically | abel |l ed redgent. of the

Al |
TREaRRCTy 2 B A el DGR P e e mipelens to ther
" eSIERAVE Hedhcif 96 BHirposks of the 'F)fd@é’ﬂl%k&ﬂti@ﬁ. Fornula |, or

a pharmaceutical |y acceptable salt thereof", or any
named Seéain daventine redfPoUnGH ek exiglelt Pnwiyatsd Escolsuabewell as

h f On . [ ' j i 1)
DM P o T . A, e
Uigelading! ryidf#ed | fgme, diry esqetvaentayo olinlweas eRrmON andf are

ordinary skill in 25 the art will also appreciate
t FepppsAd ydihitythe eone A RTESEDbIVERHON. nvention in the

treat meRk,;0orans RREhfibE c%?ﬁi}é‘l@ vatot@%tss bRe of ARG %ﬂﬁlglnégjgnters,

the invention nay be co varl ous €exi s
t il eqoR ukehier aganéxdstliaabe Roor § vahfigirstas eAn freentidiecompound
treat.ment rheumatoid arthritis,. the conpgunds of

f
t Weludes, amt ‘S‘Sﬁereﬁﬁ’s?n&een@BW% OWFRIHCRY deim of therpomypound, as
THEn %S gﬁl{}h{égtt%réof_such as anti-TNF 30 nonocl onal
anti bodi e

s and TNF receptor imunogl obulin nol ecul es
(such AsddiEinbally, Cerfdin inventictosenprinbds mag eaiseas geometric isomers

SHEA Sl BT STE Gn AfD fa pin
Pebip 8L AAS6GIMs isdifiert N6 GIOMRAUNSS codlid glt%ubglvgﬂtih%htion
g

can also be used in conbination with “existin
t eronppwdt ingluglge iy ¢isr e SYnegntie putgegen (E), or zusammen (Z)

osteoarthritis it t be used in
cg%ﬁeﬁ%{ tﬂ% ﬁoﬁnﬁgllln% & @?1 I%\%Sdlg’?’g&tﬁg F]Qegeio(g.r oi dal
ant i - i gbhanmBiatisn 2g@PoEnds(dasrerispal tves oNBRAkDBlonsdHe forms.

as piroxicam diclofenac, propignic acids such as 5
napeseeric fenmsafithe Srvention eepauads may frewhirgee forpsample, via
[ . . AS .

| PR e L RIRERNES SRR 2 RaBHE 5 Bkl s, and the
plienyAbitveatiore cormpdindyiheltés miychutameris for bf tHeQ@énshound, as
i nhj bitors such as etoricoxib and rofecoxib,

aWgl geanEres sbereodt r aarti cul ar t herapi es such as

cortic j ' [
oLy SElEC OOt LR SRS R BBy
metibiod eafgegen ar phanmes eatfouvdtionenp ediich ase all geometric forms

CEROE e PR TRERAS0 BT 20 GG BR ERFSEes hyeph i
t QitRi MEBEpe of A pedeibindedtionn, cat, |ivestock or
Some compounds of the present invention have cycloalkyl groups, which
may be substituted at more than one carbon atom, in which case all geometric
forms thereof, both cis and frans, and mixtures thereof, are within the scope of the
present invention.
The invention compounds also include isotopically-labelled compounds,
which are identical to those recited above, but for the fact that one or more atoms
are replaced by an atom having an atomic mass or ﬁass number different from the

atomic mass or mass number usually found in nature. Examples of isotopes that
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dog, wherein said inflammtory processes and di seases
are defined as above and said inhibitory conpound is

W@ g@d/oi436€onbi nati on with one or nore other 1BCT/IB2003/003616

therapeutically active agents under the follow ng
conditions: A ) where a joint has becone seriously
inflamed as well as infectedléat the same tine by

b t t d/
.%ﬁ. B 1 Broroetiodfia coEbaE ol divTHOR ohelud fsgipes of

geiCcabodWifo d?éﬁt b?j'gyn' PhosPRéohs! MRkine and chlorine, such as
Ir.a ther%peutl c agents; 20

gwtl ,PT toiz4oal 3
H, “Hhe Ce tlgO (ﬂ) ré,Pdt Y anfl )2} respastively. Compounds

ti d hi b d
%}%%Fé%@}téﬁv% &ﬂ%?ﬁ%{ﬂ%ﬁ%ﬁ% Rl e g BE P B pSuncs
NWHicA tcohRirPthel FblepiRBbMedNisot©PERPIIdPIrNEh@IC0tOPes O Bther atoms
menbers i ndependently selected fromthe

cEn&vitin tg seapeef thig inyendfon. @qx)talmg«?rmeallzé qt(eil)‘:d compounds of

‘H&le ?gs?ﬁ)tt 191(16@{?}116‘9(9” xsa}nf) §h%lc h‘nlt a Iédloa@tm 1E’Igttoger;sssuch as

agbnls r 0s I'n 1nh

S%H end 1é‘¢ dré Qrvotdeated, Cah:lepquﬁilSih ﬁltugr@d&fr sRbdtrate tifGE disRBuion
- and PGE—receptog antagonlsts (5) jthronboxane A2
(asseys. \Irjtigkadeiteor SH amh ce@y}) g4, igg. glndsotopes are particularly

TP B o S0 o i

a]maag:o nkstbpes ¥dh2 @@Mdﬁjlectﬁlﬁﬁ RQT HBZ@ﬂBﬁf&ﬁﬂMﬁﬁ'taiID therdpeitic

v -78 old in the for aurothio gra
t %Sb’é{“ﬁ%ffs Kgﬁﬁ%lﬂgﬁ gt rgr??a%meﬁ% gﬁa&g% fgr s¥ATE e(l&%fased in
| Y NRFURR r&%ﬂﬁ’&eda&ﬁﬂées reﬁﬁir&ﬁéﬁg ah#l OB em‘él& ®éPpreferred in
consi sting of cyclosporine, azathioprine and
nesnirotircerstancess Is(olqglc@]rytlaballnﬂ Icampwnﬂs)of those described above in

ucacor | coi ds; eni ci I 13)

Pt oS FoRPE et et A% s [§D 5" SIS P giapgoedures

CRLEPbLFatIE by XRFdrédae alitiiedas QiscIobédiih Ahs SchBks dinBr in the

Sﬁ%&;& Pregerllrgngrisl lg:ecl)c?vlv”tl); su%st?t?lagg 2erlez?dc1:ltyea%aflar1boler3n isotopically
labelled reagent for a non-isotopically labelled reagent.

All of the above-describe forms of an invention compound are included by
the phrase “invention compound”, a “compound of Formula I”, a “compound of
Formula I, or a pharmaceutically acceptable salt thereof”, or any named species
thereof, unless specifically excluded therefrom.

One of ordinary skill in the art will appreciate that the compounds of the
invention are useful in treating a diverse array of diseases. One of ordinary skill in
the art will also appreciate that when using the compounds of the invention in the
treatment of a specific disease that the compounds of the invention may be
combined with various existing therapeutic agents used for that disease.

For the treatment of rheumatoid arthritis, the compounds of the invention
may be combined with agents such as TNF-o inhibitors such as anti-TNF
monoclonal antibodies and TNF receptor immunoglobulin molecules (such as

Enbrel®), low dose methotrexate, lefunimide, hydroxychloroquine, d-

penicillamine, auranofin or parenteral or oral gold.
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10 sul finpyrazone and benzbromarone; C. where ol der
mamal s are being treated for di sease conditions,

wayedioses and synptons found in geriatric nmanPel/882003/003616

said inhibitory compound is admnistered in

conbi nation with one or nore nenbers independently
selected fromthe group conkrsti ng essentially of: 15
(1) c [ 1] r 3] : e nmory, | oss .
it oty Elatoll (FARL ih b gt Ao CEE Bled T Bondpimdiion with
ceniglingvthempduic apengdor teandedert@f alsfesaithrithe Suitable agents to
consequences .of  at herqscl erosis, hypertension,

o BSEgin o ’&"’r’i’é’Prngl}l & Agndad nogrsifgeidel gi-idlammatory agents
f @letel hahs | i l.e .Lom 1 he

o 0P 7, BRORC Atorlephfonit ek ich as
veapoelichaflorbéprofen, (cdopmien dewpomfer end ibmprafen, fgnaiha&tsS such as
d. E%n i ot ensi n-.I(!l cc%gverti nﬂ nzyme inhibitors

(REEBG ity Sycomistican. o, suladic (enepe.: pyeeRRes wsh as
NetehyBhtL680 RARylA&Sfich R Rpitiar 80328 ifhibROY! RELAS ERcxib
receptor antagonists; f. renin inhibitors; g. calelim
chinieggconibo eradgesics dnd intrapticar theiapieageactt 8s corticosteroids and

- ner.gi oni.sts; 30 |..a-adrenergic receptor
glﬁaglgé 1F§{:1g;s glgﬁgasﬁlyiﬁgwtgmvgamt ase inhibitors
(anti -Tiyip eivehebieslbe feddtediotShethod 31 oPphARRBLAR A Gmposition
at%gnt s selected from WD 2004/014366 PCT/ 1 B2003/ Og}spé)iél

tgpatipg i infameatasy droepssesetnst disdases qomprisingy adromistering a

- J . [ 1], vinbl.ast i d
SB35 35 bl LD Pk g o
sdag mdhesetiin bajé $nftanméto}y pocedseind GiySheire defigsd Relbde and

ana. . . . . . .
said inhibitory compound is used in combination with one or more other

therapeutically active agents under the following conditions:

A.)  where a joint has become seriougly inflamed as well as infected at
the same time by bacteria, fungi, protozoa and/or virus, said iﬁhibitory compound
is administered in combination with one or more antibiotic, antifungal,
antiprotozoal and/or antiviral therapeutic agents;

B.)  where a multi-fold treatment of pain and inflammation is desired,
said inhibitory compound is administered in combination with inhibitors of other
mediators of inflammation, comprising one or more members independently
selected from the group consisting essentially of:

(1) NSAIDs;

(2) H; -receptor antagonists;

(3) kinin-B; - and B, -receptor antagonists;

(4) prostaglandin inhibitors selected from the group consisting of PGD-,
PGF- PGI; - and PGE-receptor antagonists;

(5) thromboxane A, (TXA,-) inhibitors;

(6) 5-, 12- and 15-lipoxygenase inhibitors;

(7) leukotriene LTC, -, LTD4/LTE, - and LTB, -inhibitors;

(8) PAF-receptor antagonists;
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(7) H2 -receptor antagonists, proton punp inhibitors
and other gastroprotective agents. 10 The active

w0 niynedizent of the present invention may be  PCT/IB2003/003616

U / uw v s

admini stered in conbination with inhibitors of Fothé
medi ators of inflammtion, conprising one or nore
menbers sel ected fromthe gri@up consisting essentially

f the,gl f i Nhi bj L
O ot N1 255 B o S A RS B TR B o o mor

iw&@}ﬁmgmugggr ecanase inhibitors, TACE inhibitors,
| eucotriene receptor 15 antagonists, |L-1 processi n%
and r e{1OdsEmuneptnpressiye ageply, selgcted: @B ths group consisiing of

PLERRE g SpRh e B o™ e P2 -

" and PGE1) esepifbinmaabgguiosbsicoidsy omboxane A2 ( TXA2-)

inhibitors; . 5- andl12-1i poxygenase i nhibitors;

| eukot ¢hi2peni¢giitemine; | TD4/ LTE4 - and LTB4 - inhibitors;
PAP-re Q\ﬂ%‘ I:sf.s; gold in the formof an

aur ot hflg’%‘foﬁp ‘ggg%é%’her Wi th various hydrophilic

gr oups(14) rmirgest pgeds Shvlediagectlshiciee;gxanthioy cdxddase rinkibjtors
azaf hi oprine and net hotrexate; anti-inflammatory .
o alogtegt 1 Ignauct: "B, LTSS ndBoHy drOEyERT Singh. PHEnecid
agﬂlﬁ-%ggygonggg@g&szon%mnégol chi cine, xanthine oxidase
inhl% tors, eg., allopurinol and uricosuric agents,

e.g., ©robewbeiedolders mlafimaly ez beimgaimehtdse fiorbdisease oreaditions,
25 The eonpounds of .t he .present invention .al so be
DS, G fougfl i eEietic paly it BRi9R Gaipound
eRdasdifklerodal omb@iaBsh ithhonelor &Ydre nxiterdind€sengetaly seRsted
adri anycin, daunonycin, cis-platinum etoposide,

tﬁgmtheg@x\ptcenséstmwswmalﬂbpﬂs, such as vincristine
t : .
an anmgg%[ﬁg?%gfega elﬁﬂ:%% @gun@%\%{g{rl]é’n?é? l(gﬁs S‘%H grgpalrme t

conpou esent Inven used in

conmbi ngd)iaaf-hypértetisives At dthéyqedibensilvedugdiitadidbeto offset the
cardi ovascul ar drugs intended to offset the . . .
cepnseneBatse OF otherpsrdsrosis) ByResiersion,,@ygaidip! ischemia, angina,

h Si : [ ' ' j el udi i na,
CARBELF o, 40 0 Aok AE A L8 0808 o
sedmistiag of:r om WO 2004/ 014366 PCT/ | B2003/ 003616 - 80
vasodi | at.ors such as hydral azi ne, (3-adrenergic
r ecept &rd%&HSoni sts such as propranol ol , cal ci um
channe}, bso&lgss; such as nifedipine, ¢ 2-adrenergic
agoni sts such as clonidine, a-adrenergic receptor
ant agoai B}ad;remrgin receppranagonistand HMG- CoA-reduct ase
: g\f)lag It tg? griqsgug}gr?sgrls yogl%;gigg lg?l%%ﬁé ?rlh?lg]to%ss )(Aéggrtl]higftors), alone or
optionally together with neutral endopeptidase inhibitors;

e. angiotensin II receptor antagonists;

f. renin inhibitors;

g. calcium channel blockers;

h. sympatholytic agents;

i. Oz-adrenergic agonists;

j. o-adrenergic receptor antagonists; and

k. HMG-CoA-reductase inhibitors (anti-hypercholesterolemics);

(3) antineoplastic agents selected from:
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The conpounds of the present invention may al so be
adm nistered in conbination with one or nore

wa@ndoitloi43bé c, antifungal, antiprotozoal, anti viPEl/IB2003/003616

simlar therapeutic agents. The conpounds of the
present invention may al so be used in conbination 10
with CNS agents such as anti®epressants (such as

sertraline), anti-Parkinsonian drugs (such as L-dopa,
requi p* am?né E‘kdr”l%éﬂe‘??ffwﬁﬁ]int ors such as sel egi ne and

rasagi{, lvﬁﬁaaﬁam’dgs@tec&atfm such as Tasmar, A-2
i nhi bitors, dopam ne reuptake inhibitors, NVDA

ant agoiﬁ]gt@lasnn@@ld ne agoni sts, dopam ne agoni sts and
i nhi bitors of .neuronal nitric oxide synthase) and
anti - KEICHSinG gy ugs such as 15 donepezil, tacrine,

COX- 2 (dnlatdiithMoPmord RBRMeBENs! | ne or nmetryfonate. The .
compounds of the present i nvention nmay al so be used in

conbi n&Y sEPRE smalgesiesit eopor osi s agents such as

r ol oxi a xi.fene rol oxi fene or fosomax and
immnoéﬁgogcrale dss?}'tgt% ﬁr{eghggcﬁ’]a‘é FK-506 and rapanyci n.

The i ng@ntH,0 n-rét@fmﬁuﬁﬁk% otBdts, Do d puthpC diiktibitefs Ofd other
with a COX-2 20 sel ectlve inhibitor, nore preferably

cEASHERefas iy agents. CELEBREX(r) ), val decoxi b (e g.,

BEXTRA{1d )act%)&(agn%g&f,(ér}?\ﬂf d;igl( r %?f( 1R161(1§(t>rﬂ mag ouh:%ﬁgtgn)eg in

or rof ecoxl SUcC

asonghiaatemcwjih iflebigors oENBﬁEhaﬁdd)é)torsldfflhﬂamﬂia@on (o@n@nsmg one
REM CADE; %)ét | ef | nom de,  y ARAVA(rZ
e TOTS BSmPers sg}qate ﬁ}@m Fl}ek@‘ou];z Sonphs@ng KSR 1.‘fﬂghof the classes of

CARFACkAM R YnP e &’rﬁﬁ? s tRerGHTRhRAL 1'n@fﬂl W iR gle gﬂioﬁfﬂtelnase

therapeutics User or treating art r|t|c con
i mbihifdrsn g agRe8iRse etnhititocs pﬂ"ACCEl inhitritors e dewsirsent aata@ptor

CFRnrlste AL ERRAR e PR BRI N DRI F O Gyfagonists:
IWE a8 IO &leb@R an E@ﬁlﬁtlsepro%gﬁh&'ﬁt 19H1)bﬂtofsn£dchxdsrﬁ?l)

(an ant| - TNF- al Eha chinmeric 1K nmonocl onal
aREFbHBEY; - archBe an@epREMntagm(sts; tlwn@@mnowa‘xmz:—) jnhibitors;

S L s S AR s .-

Newyi bl ss A F-rédegton Citltd dod hlh”fﬁé‘ 196h 26504h QAR group
PCT/ | B2003/ 003616 - 81 rmnoc onal anti-TNF-al pha

awgp%ﬂwltft r%@ﬁ&n@WWIRA(g@My inypenasupnredsiicataseitss e-2-,
A@f&%s dkc}zﬁt!h [ﬂg ' )1 m&ﬁ&r&a&s %Hh 1hﬁa\§§1%%¢09¥ Iggucggomcmds,

tron of a’conpoun
penicillamine; hydroxychloroqume, anti-gout agents, e.g., colchicine, xanthine

oxidase inhibitors, e:g., allopurinol and uricosuric agents, e.g., probenecid,
sulfinpyrazone and benzbromarone.

The compounds of the present invention may also be used in combination
with anticancer agents such as endostatin and angiostatin or cytotoxic drugs such
as adriamycin, daunomycin, cis-platinum, etoposide, taxol, taxotere and alkaloids,
such as vincristine and antimetabolites such as methotrexate.

The compounds of the present invention may also be used in combination
with anti-hypertensives and other cardiovascular drugs intended to offset the
consequences of atherosclerosis, including hypertension, myocardial ischemia

including angina, congestive heart failure and myocardial infarction, selected from
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W@ o0obiongté on,

present invention alone or wth one or nore other

t herapeutic agents which are to 5 formthe intended
i ncl udi ng wherein said differentPdr/iBpS03/003616
have varying half-lives, by creating
control |l ed-rel ease fornms of said drugs with different
rel ease times which achi evesorel atively uniform

dosin in the case of non-hunman patients, a

mp@g%@a Jush das) G AENAZINSs rR-RAFCITBICH TRSEPIAT cRNGREPNisEe qUGH, as

REPrBRt oS toRiR! BAERGE sp EEhREhE ARties sefhiss
a6 R 8 nfiMé t&a&@ﬁer@fc%@éﬁoﬂ PYRBhisRNsuch as prazosin and HMG-
co-administration in_ which the conbination of drugs

i GoAabdietesd hrpittitoes iammhmdml@tqdlmmnsm sughi em lofvastatin or
sal d drtllnc_]s to be given in conbination; including
stration by neans of different dosage forns

and I opfiee8oRbodii] 81 Bl preidan qn%'ﬁﬁoﬁ'%ﬁaﬁ“als@%&'aﬂﬂmﬂ&éd in
in accordance with different but %ul ar and

c@nmblmlmswdbﬁnngorsmh@dmtémtm eneiwlg 5 agiéprorazaalp lapidvigel or
s,, of Slﬁl d drugs involved are maintained in the

p%m%@ﬁheﬁgf’ 38P&at ed, even though the indivi dual

drugs W¢o}gpdma§ af dlec‘;ﬁeaehmtvmmmaﬁsy 5166 be pEdd@ combination
adm ni stered to said patient sinultaneousl y The

| Witk END agents Iiaeh ps avtédspuassants (UPRAS Apraljedde Antirkatkinsonian
f f
re gs%r,}g? 75 Tafle é?%dsﬁ %@@Haﬁﬁgﬁ@% %{Cgoryfgg%é% and

Atasaditi@d, comPr Rfjibitoed stich gy Fadnhaze A2 ristiibivets ofopaniise reuptake

|nvent| on_is to adm njster. a. conpound of Fornula |
hibiterrar RBER(: i BEASPYistEe cRIBRNS 28RSt tq?F&aE'B‘Fe, agomists and

a{ﬁm’m’{o §Qlaﬁedr§rhaﬁ heLaRR e é@iﬂaﬁ( e)ednldemki. %I;zhfeﬁ’ﬂer S dru%s such as

preventi ng, birting rev rsing t condi t
bdonegetil, éatind, COK mlhmmts pmpemummmomﬂrytfenate

adm ni sfered direc or 25 in a pha ceut i cal .
conposT b SRS SE BRIeHaR oA BN ST R AP ) Fombination
e%tﬁ%ﬂe&ﬁox@ﬁ? H,@,;Hnts Rich a§ FdTibene, qggo?&hfe\ﬁ@ @BRMAEne &f foRax
i nventi1 oh conpound w || genera y be fromabout 1 to

abmhnntﬁmﬁ)snpprk@ammgemtb pedtas Hko4o ewd yghampdint he

f F la | L1y,
oot b Bvebif Sebapag e PATR ESBhinRon Vg2 GO%2
a?awuvé GhHisitbRBte p'}@fé@awsgéé;&bxque cATCEIRBRES®) seidee64ib

normal wei ght for each conponent of the

c i REKTBA®), paracasiv iimcoxde ets RREXKGHP 08 Fgfecoxib (e
AR B ot SR G e o
{.| REMEC ADFED 2 pfliinbmide, (e.g. SARAGA ®@poamethotrexalDand the
2?11(23./ 014366 PCT/1B2003/ 003616 -82
The invention compounds may be used in combination with biological
therapeutics useful for treating arthritic conditions, including CP-870, etanercept
(a tumor necrosis factor alpha (“TNF-alpha”) receptor immunoglobulin molecule;
trade names ENBREL® and ENBREL ENTANERCEPT® by Immunex
Corporation, Seattle, Washington), infliximab (an anti-TNF-alpha chimeric IgG
1K monoclonal antibody; tradename REMICADE® by Centocor, Inc., Malvern,
Pennsylvania), methotrexate (tradename RHEUMATREX® by American

Cyanamid Company, Wayne, New Jersey), and adalimumab (a human
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WO pawef0i43660 conpound for treating,

In determ ning what constitutes a nontoxic effective
anount or a therapeutically effective anount of an

prevent i ng, POT/IB2003/003616
reversing one or nore synptons of any one of the

di seases and disorders descri bed above that are being
treated according to the i m8ntion 5 nethods, a nunber

of facto e .consi t h di cal
o fendl frf rive- SRR hay: ARy AEMRAY oY SR ence
of abobforiBRd BBt PARCHEAdiONEr or veterinarian,

i ncl udi ng the Food and Drug Adm nistration guidelines,

or guTld%IPfﬁwgé lmﬁmmraaiscerglﬁtﬁzsdpém foaggalagipn of alsomphwat of the
b vt I PHEbE B aipS e Wb Rt s o

ﬂnl&eemt@aéd Q:bntblﬂemdhsmmlngjlmaﬁ rsa@tl defberemit tiﬁigs have
being treated, and the use of other npedications,

afyyingyhalfrlivasy yye cteating - eqngrlled-Frleageioams ¢ of sal dé@@s with
r@ﬁeﬂ‘eﬂ{ }elé%é an@s wﬁalkgua{cfsi‘fég&sre%'hv&‘} %ﬁ%ﬁ ﬂﬁhﬂg i %Cthé S&’se of
ahmvlmmthmemammsmcmte@ ésedidogpge dorm hhwhmh qamdrd%@nissd m‘ the

t he .i.ndj vi dual subject, the severit t he condi
LRATRINAL08 A Breserh do f’f‘i}éefﬁ’ératj{né’ﬁl”&rlntth%feéﬂé’Gf‘}PSSITBH 'rhere i
[ o
ﬁe fglﬁdvgigdg?t#gﬁ ar © ésolﬁg Jgﬁgﬁeﬁs%%tﬁﬁn he sﬁﬁ fibn in
oWhich &amhhtunduourof@elgns actrigvedrblyshe ﬁmnmaad:duy ,admmlstrauon of

L S e PR EveBrip o D ML SR TGRER B, rhoag of
adiffefeht ada %5 f&% ﬁﬁi fouﬂaaeff%irhﬁi@traﬁdﬁe tKIOGRU6E EbiRRions in

I ncreased increments until the optinmm
edcterdaneenwd duﬁﬁ@enﬁ lmwﬁs\tlanm.ﬂ ¢@tme@a@hé@mg:@nhe@@es whereby

RS SRRV g e i o TR Ry 1 oL EfeaBetne

Rttt eobi itigigh qnanﬂﬁvﬁiuﬂn&ugsd @Mdﬂgbapl shidl &frhbindtfneare not
and nore fully below, of an invention conbination may

beeipg edmiister tosgidrpatignt siguitaneonsiient i on  conbi nati on

in do e ¢ ut.j 5 el

some. ol Bhtogs Bl § fiod IFHIRER oL R} ofltines for
Ctagasin b aBampils| siffefinydens ona@uesis ddntle nboeglistedl giseasealand
sol utions and suspensi ons, and parenteral sol utions
p@é%ﬁ@réd in cont ai ners containing either one or sone

00 LR AP SRR 0 0 e

i congptiund mchmrpmulm ds ormypltmnacfeutma]l;ahm&p&bh:aszdt édeyeof,S h an
Sone e m;) s_of s tahl e armac:eutchall carri
.ﬂe?%xlmg s RapeHically PegivR v Ry ling, Bhipiig, pproversing the

CARRM B BeirbUgaHhE]. THE H‘n@ﬁub@%rﬁﬁ&ﬂ%%ccfdﬁﬁﬁl’stered directly or
starches such as corn starch and potato starch;

ciald phlaoyecediéeal vempesitsonsasaleseribed below.

A therapeutically effective amount, or, simply, effective amount, of an

invention compound will generally be from about 1 to about 300 mg/kg of subject
body weight of the compound of Formula I, or a pharmaceutically acceptable salt
thereof. Typical doses will be from about 10 to about 5000 mg/day for an adult
subject of normal weight for each component of the combination. In a clinical
setting, regulatory agencies such as, for example, the Food and Drug
Administration (“FDA”) in the U.S. may require a particular therapeutically

effective amount.
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sodi um car boxynet hyl cel lul ose, ethyl cellul ose,
nmet hyl cellul ose, and cell ul ose WO 2004/ 014366

weAAbBBeO3/ 003616 -83 acetate phthal ate; gel BCT/MB2003/003616

talc; stearic acid; magnesium stearate; vegetable oils

such as peanut oil, cottonseed oil, sesanme oil, olive
oil, corn oil, and oil of -BReobrons; propylene

egcoI cerln or bi t ol. on n co

Oht 50 S AR kPl B S NE o or

Rﬁ&ﬁﬁgﬂlﬁbﬁl}b Uéffééﬁv@ OAHbu@NSf &5 Meédtions c@fﬂp@ﬁnd Sfor treating,
conpati bl e substances normal |y used in pharnaceuti cal

fropvPOliBg. GTESVerFing QSrIouPIEi YPess Bk aBYnone Pédhe diseases and
| QS O GALIALSRCARE A bARCHroaiEROAANS t6° ¥ ifention
<ot i ng agents, TFavor i ng agénts, and/or
phehedsy &t invuéter Hﬁeﬁetorm’&hﬂrg@b&hyi be mbﬁsdmd W g¢he medical
usually used in relatively small anounts.
queRsisiones Gnetesnarian m gk of e, exaP%falCe smhslmﬁdé% Bractitioner or

t SaG0 I
o‘?ﬁéﬁ hlIEiove i H% %lgd?igggsée{nsd an d| sor %}r‘é@ox{r %ﬁ&dﬁgy o
Pttt detine s @ono fan t dygivatent \agenayg pebliishet sclmfcah stdigsp thed subfject's
Fornmul a | har ceuél cal ly a gt abl e salt
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i e%Hé r awp&' Qlidehd® SorddH lor f&ﬁdlﬁf)ﬁ‘%in%aﬂrea@éﬁ RAg etﬁe 'uEe bf other

resent in a total concCentration of
| meditatibd’p 1f anya bydhé shibgastpesiuch.ghe adndinasterce dese @95 faﬂ veithin

15 primary |iqui on. The nost s tlsfactay

Bt b eonchb R R RO ¥ o Ballidty RRGHE AR 6 cither
AR ok 1aBBvePfhobd Rind6d, id¥ ridIi%f efié SeqRiir@mRhE OF Mhe inld®fidual
glg;(anplezl up tOo aggﬁ gge/ r‘gbgrrede?outes of o Enan

atiiast, she seveoty of thaonditien bping teesiedoairththgrpartipulgr tharapeutic

l,. . Ho i.on.
RFLF ol Uit HRAShahO LF AR
bgtwatoh [seRitEia. thE@lnuexamminedicaltamemina@dmsn Gehérally,areatfient
adm ni stration_ by |niect|on may be preferred faor

tmemhenglt@@ﬁdasmgoﬁgal o clgpagee @f e InvRRti compaung they; a5e less
h

VAﬁ] bﬁltnp fo? ) él%‘t Juia?@ﬁﬁﬁéét E%I?% ] t@@%s%% fogfl 8L GhdrEfed by

sgﬁﬂaim&dneimumg thd bptﬁhmnlecﬂfeualmiep trecii@tmdtahdeats redvhed. For

different route dm ni stration require
dFqTVERignge, &&@&i&aﬂr&;’%&m ke Ao d e 0 P ke ertons

(dﬁﬁﬁ thdQ 1f&es1r9@twee” 5 and 50 ng, and a useful oral
dosage I's Between 20 and 800 ng, of a conpound of

For mul Bhdrmaceutigalptoarpositions, |dcmn[byd hucféphab land swie fully below,
te reof . The dos

£RSBVFRR £ l?ﬂ%twé‘bg}% f’hl } ﬂ) tgﬂl L e ¢35 Vention

“@Mhﬁn%rgﬁtc%%@eﬂﬁﬁjt B hith @Mﬁa@utﬁ:zﬂ%aﬁf& | Shke &&@mples of
descri bed by the physician.

dosage unit forms are tablets, capsules, pills, powders, aqueous and nonaqueous

oral solutions and suspensions, and parenteral solutions packaged in containers
containing either one or some larger number of dosage units and capable of being
subdivided into individual doses. Alternatively, the invention compounds may be
formulated separately.

Some examples of suitable pharmaceutical carriers, including
pharmaceutical diluents, are gelatin capsules; sugars such as lactose and sucrose;
starches such as corn starch and potato starch; cellulose derivatives such as

sodium carboxymethyl cellulose, ethyl cellulose, methyl cellulose, and cellulose
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30 The invention conpounds may be admi nistered in any
form Preferably, admnistrationis in unit dosage

wo oroai01436aini t dosage form of the invention coP@DIBROY@®3616

be used in this invention may al so conprise other
conmpounds useful in the therapy of diseases described
above. A further descriptio®f WD 2004/ 014366

P, 0361.6. . -84 Ut | - f or K .
A DR ey 1 BORCRAR, gl s, bl ot
| suchnds peanao il Ratthead iofl, pesariedeill bléveowil, thid &t andeoil of

“conponents of the inventiqgn conbi nat

[ i ops, be
f Beadromae Brorysge ehisel. @ﬂycgaﬁaioal?lgﬂym&mﬂwﬁgﬁn%wl; water; agar;
agmi. fl r ] s - PAT L Ul
AP 3L TORU TR, B ARRRLAT Tutfer Rt PRT LT s it
t eorhpatibie substaheesmarmaliyulsad ipppliarmaceuting foomdationsn bei ng
treated by a practitioner of ordijnary skill in the
e e g FoS B s 6P AP Yoo thi miaath ba 8o gpmiSin other
ugd i b2k Navddi g2
B i R e e
atatemidlss Ui s peestritaldry eduelle used irherchatizelyi salally amounts. The
effective doses, .their asenff. prl_izlegat atio ; the fact |
t RAFPISHRONS (B0 dh 48 Ere 21RR) Onfat ST SHETARPHIC, AEFmEa KM EPnLY
t eRpleRbd td theat Ay Of Ak aBERLINR digdab@hnd isokdegs.dr ugs.
Anot hér inportant advantage is that the present
i nvent Tba persepagmelsthe aetive iagredienis\ad|aycompoyed ofFormula L, or a

DBty BRIt PP RORE fosbiig PRI B8 cBh be

Syafiddawithi@anpieisitd, bat fordrhdiichl pdddbsed 3t Ishigtfepabdy pkent in a

i nvention conpounds. This is so because_ the jnstant .

i M@mqn@@pt@gﬁﬁ&g rifideast 1@%rima solid coyppegition and at least 2% in a
p ] UL 4 cce b e .
P AR Bt oo ARG PHR, e Sy Rmpotond e hese in
| iwdixthes maciohighexagrepdrdon obthe lactiek ingretlieatscat ptegentcfor example,
cation of %{%P 13, but instead bind at a different 20
IBE&?? .tf” m where natural substrate binds to M\ 13.
The bi plicnGeq R SreRRhRuMorPBr ) hiRRhESH CoMBunkBare oral or
bi nding site are unique to MW-13, and account for

t paresioedi Howe ey, afotlteh eotite v adinmmstmtiop mayds freferred depending
inhibitin 13. over an t her enzynme. This .
oPRRR r1GC ks DHGE. BERH. - EoRRaRID I (Hges); pdmintiration or
| Rgteefstrafibh ¥y i@febtibd bahieoprefepied WP trdating dvditont ealized to

catal ytic zinc cations of other 25 MW enzynes as wel |
athet &kin hea geint|Adninisiratien byatransdehal pagchanaybel peefesred where,

CONSSISIE Yo AL LS B Yo 320 Aliget T ve 1 i bi tors

It should be appreciated that the different routes of administration may

require different dosages. For example, a useful intravenous (“IV”) dose is
between 5 and 50 mg, and a useful oral dosage is between 20 and 800 mg, of a
compound of Formula I, or a pharmaceutically acceptable salt thereof. The dosage
is within the dosing range used in treatment of the above-listed diseases, or as
would be determined by the needs of the patient as described by the physician.
The invention compounds may be administered in any form. Preferably,
administration is in unit dosage form. A unit dosage form of the invention
compound to be used in this invention may also comprise other compounds useful

in the therapy of diseases described above. A further description of
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WO baog/014366 apeuti cal |y superior to other

The invention conmpounds which are invention conpounds,
and pharmaceutically acceptable salts thereof, are

i nhi bi POT/EB2003/003616
NEAP- 13, or even tunor necrosis factor-al pha
converting 30 enzyne ("TACE"), because of fewer

undesi rabl e side effects frof-i nhibition of the other

nz . rior
AP R R ins S R Raisb Bl Bt BomBounas
exid ivéRidnOmbithedhs ﬁl;ir@vﬂ&djlﬁbl@f/f ect knovvn as
muscol oskel etal syndrone ( S"). MSS.is associ ated

Wi th adhs ATEECOMPGNEHS vbﬂ@comfa@e@bp@ﬂlpmsmsbmfmmted
t hi bi t
o gL P! deflirafely BHAAnBY e MimEAGAER Yo REA" ol ALY The

sp@ncﬁlmmuj,atmamndeaﬂnumstrwml mginasvesed trgayd e tailored to the
ound i nstead of _any

adm_nisterjn i.nvention co
pPageul matm%a%gcqnﬂﬁw& eeﬂg treafizd by B REACHH eResof @aqhn@ry skill in
a&&%ﬂé&&h%rﬁ%a&&ﬁ&ﬁ%s The invention conpounds are 5

superior to simlar conpounds that interact with the
cat al yTheadvantigestf wsingddn inkentiodenpdusdnyammethwd of the instant
even if unds .show sone

di sc ed aho imlar co

VeI 08 HE ROt of e Sou TR tand Mo endaly rbove
a{Hera phhtidafly Sffdctive OaReY NERi0kadeO 69’”1%1 BpdratiY, the fact that the
phar rraceutl cally acceptable salts er eof ,

| aerepaunds asowplbielersted] and Hiescasel vh piggd 10, OIhmalladm‘lmﬂﬂratlon
COE@? nds will also significantly increase the
d that agencies which regul ate new drug

appr ov ahsthestgiorant ddventaiistied o8 preast Eﬁ@ﬁhcﬂ%nl;ﬁd&ﬁds

Adm nistration, will approve the instant conpounds
varose effostivelaeetigoastichlargdiscassihaiin gospprgivedodshihision of

tar eve
AR ey ThSinh e A ftpts B YB3 bt B0
1 v P i3l thatl aye hot inventibn abmpasumlls SThid hed®etage tiatigsimt
agencies are i ncrea3| n?%%aaware that, clinical trials,

mV&ﬁﬂqwm g8 oirf Brarmacsusisally angpriablgsalitereof,
apmo gV&rmdlfeeﬁywa %&%&mﬁt@f tR1cRuld Hgat%%p? d;@geotro,

hi ngs bef ng equ e agencl es
t bebidd ttxgtlwcatal}ttlhenﬂomaaen oDHMIMP-d8, fnrt dukikedrbgndischadifferbl e

d f Anot h h h
SISt iBaT eyt WG o bk to MMPIRE e bddingon
c %@ﬁ%&&s B QY hHRPRINIPIL 53 Binfifngsitd greflfn?céﬁeqa NIVIP2BE and

danage, arthritis, preferably oOsteoarthritis,
i a¢doantrat th@rspemfi@m ofgh¢ mventidn dompoundd ﬁoeinhﬂmtmg MiyIPdiss

o arsiaeg gL NP Yol i oG B P ety B

C Wideedtprir aR RIHIMRHs of MOVIPAB biid®@ARScatalytic zinc cations of other
MMP enzymes as well as to the catalytic zinc cation of MMP-13, and are
consequently significantly less selective inhibitors of MMP-13 enzyme.

The invention compounds which are invention compounds, and
pharmaceutically acceptable salts thereof, are thus therapeutically superior to
other inhibitors of MMP-13, or even tumor necrosis factor-alpha converting
enzyme (“TACE”), because of fewer undesirable side effects from inhibition of
the other MMP enzymes or TACE. For example, virtually all prior art MMP
inhibitors tested clinically to date have exhibited an undesirable side effect known

as muscoloskeletal syndrome (“MSS”). MSS is associated with administering an



10

15

20

25

30

nodi fication of cartilage damage, including in
osteoarthritis. 25 Any invention conpound is readily

way@ibasbe, either commercially, or by synthee¢TIB2003/003616

nmet hodol ogy, well known to those skilled in the art of
organic chem stry. For specific syntheses, see the
exanpl es bel ow and the prepd&bations of invention

OB g e TR el e SRR LU Pt RITELIE: 'é‘tz?éﬁ

ek BENAD1C RHISyw ﬁ&z&ﬂ%&éduc&@ﬁf@@é and'®e
prepared by one of ordinary skill inthe art o

Adginisietiog & invenjiop gompeaynd ingfeadel @orspr@yﬁm@MPcm 1nh1bitor,
AR RIS AR Werb Sl SR8 AR AR ookl

Ssnpéﬁtﬁttb Ginfil@ @@ﬁpmﬁﬁls i ifterattonitidtbekatahicl didosradion bﬁthe
for WD 2004/ 014366 PCT/ |1 B2003/.003616 -86 exanpl e,

Fbé%% 3 snzymne xdipcrpsed ahoneneksng! sigyilarrempeunds ahew serae |

M§)ﬁﬂ I nc, New York, 2000; Con'prehenswe
Ciggg%wel@ans OHTH%] ons, by Richard C. Larock, VCH

Publ i slhérexpedieitthatNesarlyatlkif ndO8s comlpeumksrdf EFermidapeordi um
of Organi ¢, Synt hetic_ Mt hods, 1989,
whegyaqentieally deespable salis theasqt 458 %‘ﬁeeén BoRpQR5-c

Chem
o A S s L A

Hbe dkelihoot rtlnat @hawies twhichoregillaemeR, drthapprpzMy,, suclPey thanon

DT Yl Eped SRtPrigchinisra ot A P sy fhe fFupn colipolinds

we%ﬁ@ al dhpehify siRiRF BRAHGEThdt rdlo&sh%t%ﬂ@ifbﬁ@ﬂlz IbiddoNIVIPe]1 3
by searching w dely avail abl e databases suc for

easaligslussed nhoweevan & thatinbikelp evens that e Wnnds behaved

SR iR e TR A ol Roia? e e o AP e

Q‘Iﬁﬁﬁa,l trill Al thst dréginTBRYed ;prﬁlhﬁbﬁtgt(ﬁips df ndt ABvays uncover
I nvention conpounds. amfi;t use starting materials,

r ARy nt@lergsowl@ adzug, andithya Al iher tingsheinggauple the agencies
péd{lfﬂ]e&ﬁtﬂe E&%ﬂé {)ﬂg‘%\%s% daCH pr&duc drﬁun%'é?l{ﬁﬁsﬂ%ff&?s

readi 'y pre |ng roce
r ef er eAehercimpotantiadvastage tie thaa biey disedsermadifyiiag properties of

sources of starting materials, rea ents sol vents

aﬁh@ E‘H?T&}%P%mﬂ%‘&dél Prpﬁldﬁr%%i‘ﬂsn g4 FHngn 508h C@&ﬁ%uﬁa@age
T I

At NP b o ISy Rttt o

Stympitoms and btevetion or BABHEM oBACkRNERYiR dise@e pathology such
S@Yg,]tgz | angegr%atuL)g.n %}ee ris ontcgl(?rgrllt?y Latpgfovgcrfi ct]r%g for disease
modification of cartilage damage, including in osteoarthritis.

Any invention compound is readily available, either commercially, or by
synthetic methodology, well known to those skilled in the art of organic
chemistry. For specific syntheses, see the examples below and the preparations of
invention compound outlined in the Schemes below.

Intermediates for the synthesis of a compound of Formula I, or a
pharmaceutically acceptable salt thereof, may be prepared by one of ordinary skill
in the art of organic chemistry by adapting various synthetic procedures

incorporated by reference above or that are well-known in the art of organic

chemistry. These synthetic procedures may be found in the literature in, for
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Synt heses of sone invention conpounds may utilize
starting materials, internediates, or reaction

w@e@doesdse t hat contain a reactive functional grOLYPB2003/003616

During chem cal reactions, a reactive functional group
may be protected from reacting by a protecting group
that renders the react ive ft&ﬁeti onal group 25

subst ant.i al | he rea n condj £i ons

cHPYed s SPECkele SVSBRSEDY PRscHIL bisSGndamaWitey &
SE@st eI NeWwt Bsrkab0o0w; Compkdhehve Drglﬂuman&feﬁnitﬁﬁgtﬁe}%chard
step for which a protectlng roup i s needed

pEo knd (3F Buplishersy dng, dNgyerY orke 428P; th‘héenfm Comperidigm of
SR L TR, A e s

Y518, LIS SO NSl Ko

| dork;, 19920y ehe lﬁhndbd%ﬂ(odeHemmcyclico Chemistrydhic iAtan R0 &K atritzky,
novi n ro r s are kK nd referenced
C BRimas PRES LA Londord 1588 o e Sy oA BPSatbe Ly 1 4 ledirtisan

3l Bl £ /
ey ?ig‘zc%eef?%dgsas 6 o ?gﬁﬁﬁéﬁ’f\q@féﬁgo F‘gfﬂ& F literature

Neyvstaoching deﬁlvoa\tmlaulegila,tabamsc?.mh sash é(vl‘ed:)ylmple those avallable

f
oo R Fhiieal b e lmb Bt (Ryomay WRL Dformation
Us{dide GmbH MoBhes) ByikRe HHEhKH Syaeﬂhs OGHﬁH) Frankfurt,
groups -car boxyl i ¢ acyl groups such as, for

elearmany; f or nyl , acetyl and trifl uoroacetyl

al koxygar a . .
o oY BALRAMs O WPy Sl SIS g e
 felagdtitq) rS@%h@XWMWi tl(aﬂ’@@)be ;ﬁﬁﬂnased from commercial sources
0- |odoethoxycarbonyl aralkyloxycarbon | groups such

a8t theyr may ah?p?eé Iy @Fepresk b Adpriing p es fahg- references or
TPV R FOES UM Groial Wprsep, of staging material, peppents
gsalugss, sath cata],yslﬁ ousefit ainpprepariy imichtidms ichipogridyShcaas for
SR, The A s%s' Al CORBAY 1B nGEhoK PRTsCPRSGE o Sigma-

t y |, gtvi X yl
n?sﬁrg:lghg@&?wa%%ny t g?‘%ﬁe%ﬁ%gp ]?%gm BACHEM AG.,

pSWetzd:ﬂﬂndemdsamk:ﬁmﬂyn(h'ESI); Ltdréyied Kingdom.

trifl ug tha esul fongl and bené%l . Ex r%l es .of

pr oceddYBESED ! (05, B STion’ EOmpAINEY my 6, A€ inR apaseisls,
hMﬁérﬁﬁﬁfh@sy%rsre%u&Bgrcﬂﬁ&b' Phatl Sbitdin Bofea&?%”ﬁin@’elonal group.
h drogen gas at 50 psi in the presence of

ring ezhammh resstionsy st regeiiie ﬁl@ctlmd gpaipl mdylbm pmtected from
car bon ci dal of B ng, for
nar D 5 PRl RroPc b SR aeh ahtepitfe SREOR; poup
agitdtablifify inett € ee esaotmt b@ﬁtﬁmor@n&nployed. A protecting group is

introduced onto a starting material prior to carrying out the reaction step for which

a protecting group is needed. Once the protecting group is no longer needed, the
protecting group can be removed. It is well within the ordinary skill in the art to
introduce protecting groups during a synthesis of a compound of Formula I, or a
pharmaceutically acceptable salt thereof, and then later remove them. Procedures

for introducing and removing protecting groups are known and referenced such as,

for example, in Protective Groups in Organic Synthesis, 204 ed., Greene T.W. and
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the like, reaction of silyl groups with fluoride ions,
and reductive cl eavage of 20 TCEC groups with zinc

woreaoalo143@npounds of Formula | nmay be prepar edPCT/IB2003/003616

according to the synthetic route outlined in Schene

1. In Schenme 1, commercially avail able 3-cyanobenzoic
acid 1 undergoes a 3 + 2 cy®hoaddition reaction with

a e { r d d

oG VG ey @SR NV P8l ey ol o8, Wil ey
tmbu@bﬁtarbprei?&eﬁheoxane and in the presence of
triethylam ne hyd{?ochl oride or amoni um chl ori de

to
f or m t heuse fRrcg aBISdPIRtECliag grorps elcaaslt%iqlwmgmey be uilized
c c Cc |
g,r afr%ﬁ élrﬁln%r ldgdrrng)t%g n’%@r@%ﬂr %%%ﬂr) 'un ggﬁﬁcg Iyﬂ\%{dﬁpbgmh 4, for
ccxamgle diommylo acegyly end héflesomeetyl; mllemxyzedlibanel groufio mmhw?.d for

2 h | dt t
Al | eBoBicamoagh ot o BIRONREPERY: 1y BNATPabI BB
a&ﬁ:ﬁﬂﬁé&hd@c%@nﬁ({meﬁﬁ@qud&tm%arﬁ&&lgn éﬁza;kbylox carbonyl

triethylam’ne, cesium carbonate, or “sod
i goapssw sugh| e as,0l fent @uuipleas hewtyboxycatbbeylor (CBZ) para-
| f orjmam de. The r t -
A i e LR R e ot
IOtH ks tduekls §<nﬂ3&m kdmplee KU MS |2§1§ -
y ]2'00%@8 4366 P%:T/IBZSOS/%OS&?%M- A j et
chmtaldandgylaﬁﬂy @BOMS)y swdl |otheat |gmuprsr csm:ls,ota%erfpls etaple,

SFRRELSLY 7.2 Rl BT BR RS oo

nct i-ona
chimophdrgthutfonylh ed@ﬁéﬂ}@ﬁmﬂdhﬂg @@ﬂactoﬁlehégulfbﬂylpr(e{sgnqrsesyl
of . a base such as sodiumor _lithiumhydroxide in a

pmqwr%%hwmlfwbha@sb@wbr@fmw REmErcedyes \fax semowl of
t t
IALE R AL ERARILELR, EBLLpSh A0, B thample
t hydrbgmnr geacatS0psani theyprededse dhe hadiogenaioaroxeadysatsectbas 10%
aacld is convertied to he acid ch| orlde w th

Fon o SR DISkvBB0G: PREt WRineh fof SRR fglrogen
a&ﬁ@ﬁdesﬁlcﬁ‘lcﬂl%r(%@nﬁfe Ettudrdhcbiieadll gg‘?ﬁggré%chm&hgné and

suitabl e solvent such as dichloro ,
t therlatey deasfion afi, silgk gobiupetvith floondenicne, antheslacti® cleavage of

ve |nt rmedi ates are coupled with a variety of
pfﬁﬁg&}o‘&ﬁd” %‘8?13’3%33' anmi ne nucl eophi |l es i ncl udi ng

benzyl @EHn@Sunds%@ PoRRVh 2 W ®e pidpdred-Rb&alng tmef@slnaiala foute
to name a -few. Conpounds of Formula | wherein’S, T,

putlyngdn@ Scheed. TalrS,thpme dacaumersially Maulabilm’:’-Syar@herlmlc acid 1
e 0 £ LRNBE A b 5 SRS G Sy
ugibagyltie aadd, 0B taeH kil {nsidd €5 & kuil®k solvent such as toluene or p-

dioxane and in the presence of triethylamine hydrochloride or ammonium chloride

to form the corresponding tetrazole derivative. The carboxylic acid functionality is
reacted with HCI in methanol at room temperature or under reflux conditions to

give the ester intermediate 2. Compound 2 in Scheme 1 is allowed to react with a

variety of alkyl halides or mesylates of commercially available alcohols in the

presence of a base such as triethylamine, cesium carbonate, or sodium carbonate
in a suitable solvent such as acetonitrile or dimethylformamide.
The resulting 1- and 2-substituted fegioisomers are separated analytically

pure using purification methods known in the art such as silica gel
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for internediates 2,3, and 4 in Schene 1. Internedi ate
9 is carbonylated in the presence of a suitable

W@ ouploi43ee r eagent such as a pal | adi um cat al yst PCT/IB2003/003616

i ncluding bis(triphenyl phosphinyl)chloride, palladium
acetate, or palladiumtetrakis triphenyl phosphine, in
the presence of a base such-8s a tertiary organic

i 20 _incl udi ng. tri.ethylarni
BB oh B RRARb R PSS pnbiceaclemybeetat o
NBStOARN c@BEdMYEEhANTRE BRSNS Ronality RiRSMARRO%de

whose pressure and tenperature may require as high as
5 vpEed tqribe a@espondiegpd Adn the presenechefia hnse suhrasepdienh or

t i.et. f am.d 1 ilizing,the,experinmental
(Sl Rk Bhaic B BRERONARD e it GhATbL R e
CAoidifivation of the SafbeRTalé sk DsiBE ah Al A& HasHydRochloric acid,
conmercially available pyridine based nitriles 14 as

sH&iA a¢id. adrBneroacetivigeigyieldnibe aaiddntgraediaigve Theacid i
; . . des 20 utili i
S 0 YIRS RS 8
campting dgeiv suchl s ®T@bE EBIC/inithe Hiekeire o HOBRinaCduitable

RIS L ARRSEs R s

Ofsadti il . ¢ o .
S A A S AL
susteaphiéscintlodiogelidnaylemine, iseproplladting, andA-pitolylmethylamine
t@gper a%r es rangi ng WO 2004/ 014366 PCT/|1B2003/ 003616
-8 BEREIN 0 C and 60 C. The al cohol 22 is converted

t o t heCeRbHBRIBONEbAEIIa PLVRARIHES 28 Jiti A8 RORSENAEL PHpared as
tribrom de in a hal ogenated sol vent i ncluding

dshemingn Sehethade The 3rbisemodenethokybeniatetriley istunwentdddo he

| | ate 23 b | ith i ety.of :
T SRR TR gD o B Pl L) agcnvec
t for kteipedanids B3, an A ISoRerkt | STRSRRMLS 911 ARGAG1aR in the
triethylamne in suitable solvent such as

dPiErinG? ehe Hitshle eoupling feagspd seshuas arpalledivmmaeat yst.linduding

AL . t t hi.gh
e I R e L
htaipheieyl i sphiné) in theegrehye 6ff a Bdse ol & a tBtiatitoragnib amind,
al cg@g}l or phenol and in the presence of a base such
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aﬂl@fh@'gc;lic?‘;ﬂh @ndQ! a\ﬁed%?%gg{%hog%m%k)ﬂ%cj%k{dg ﬁﬂg)g% g{éss%e :imed

tetra ofuran yie correspon razo

etelperatiee maytregtdreZds highe 39pishasl 00T, @okpdtnd 11 can then be
derivatCLves is presented in Schene 5: The iodo

stBPTet oy Fterisfen 1S wizing the epresimental Rongitions
PR A &rbed HPStIutied al kyne

Compound 7 in Scheme 2 can be replaced with commercially available

pyridine based nitriles 14 as shown in Scheme 3. These compounds are converted
to the corresponding tetrazole amides 20 utilizing the reaction conditions
described in Scheme 2 for compound 14.

Alternatively in Scheme 4, the acid chloride prepared in Scheme 1 can be
converted to the corresponding primary alcohol 22 in the presence of a suitable
reducing agent such as lithium aluminum hydride or sodium borohydride in an

aprotic solvent such a dichloromethane or tetrahydrofuran at temperatures ranging
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such as 3-phenyl -1 -propyne or
(1, 1-difluoro-prop-2-ynyl)-benzene in the presence 15

wo@hoogopges (1) iodide and a tertiary organi c baBE&I/1B2003/003616

i ncluding diisopropylethylamne or triethylamne. The
reaction is catal yzed by a palladi um catal yst such as
tetrakis (triphenyl phosphi r&8)- pal | adi un{0) or
bis(tri nyl phasphi ne) pal | adi un(11) = dichloride to
yP %g@ ﬁu‘&c‘@ﬂ Egﬁa? obli22e coperyd tq the somespondiag
S I

5 BRUBE 23 yEing PAOALANS ufnp R ool ogthEL A dlyche e
t dichiobmethbne, saibbh tedtackdvride, obeh]mmfonn Sateemedibie 23rcan be
Sche 6, 3|odoﬁ$enzoic () i S, aIIo d to react
WEPEP dantBIamalaeta REMaEY AR it Iprqselaqm
( [
; S R %ﬁ‘“ng%Ldaf??%’?‘?“%*h,yp%?“@M% AR sotvent
asethopsecidoremiethane soletrelmydrafincin aserhprratateg danging ﬁam as low

{ i bty RSB e SRS T it
f @mryuhﬁlde(z%)wuﬂ 0@ty BOMBShdN intRIMS &nﬁﬁ)aldoﬁopaﬁihem%d

under acidic dehydrating conditions such as with an
adn tilecpmsanqnsqf adebesichds fedimmpydyige osgﬁamrm carberiate ingar a-

Pl SRERH B S e i B RO E 2r G grofran vieds the
t Chirtdpofi AR tdtRAnEIs ethepBértvative ds. tltam um tetrachl ori de,
and the-dike in the 30 presence of a suitable

dehydr dip synthesiyeintkige dedvdives isdresentoddn SchameaS +Thggodo

S AR 05 A o
I Iskch asrB-phestyl-1 @b&@/ns Of (/lehﬂ;lﬂimdﬁpﬁ@ 2-9hyipbenzeWin the presence

20 4/ 014366 PCT/ I B200Q3/ 003616 -90- di chl or onet hane
pide pql & frelary grganichiase incdndipg diisoprapylstlylamine or

t £

ﬁ?@ﬁIlﬁé’“&E%%I%%@sr SO, plfdn Bt SRR s

oXaipbereylpraisphine) palledinmi(@) drajs(irphemylpinsphine)phbadjumdl)t he
respondi n xazol e- acid, which is then coupl ed

wickhIogTde 10 s {he Gomerpapdips ALWES FYAAAL (5) using 5

condi t iTpRSYRIRSES MQ%ﬁlp%Qﬁ’d/&f'F&nﬁﬁﬁ\{' \%é'ielﬁ’ﬂﬁm&' es or

pal | adi um “copper (1) i odide, and Hunig's base or

1 ,58meiinberad heﬁymam[lﬁleéﬂ Qichasl ex oFazeltenyt or thiavelenyl ioilusivdted

tively | h 6 .
RS S8 TRl tR sfS i o] B BRI Geagrin
Wlah'%l hﬁih!imﬁéﬂ ReBhEhydrachdori def Forvdulh (19 O(Iﬁféb{u@é JTenehk Aple, by
ket o- th| oam de, 10 which is cyclized as previously

debevingeammenia ¢ repstyath shalpha-((leBr.er &-4enbexynethyl-
acetophenone in a solvent such as tetrahydrofuran (“THF”) at a temperature of

from about -33 to room temperature) to give the keto-amide compound of formula
(3). The compound of formula (3) is cyclized under acidic dehydrating conditions
such as with an acid catalyst selected from polyphosphoric acid, para-
toluenesulfonic acid, amberlyst-15 resin, methanesulfonic acid, trifluoroacetic
acid, trifluoromethanesulfonic acid, titanium tetrachloride, and the like in the
presence of a suitable dehydrating reagent selected from a Dean-Stark trap,
activated 3-angstrom molecular sieves, anhydrous magnesium sulfate,

phosphorous pentoxide, and the like in a suitable solvent such as toluene,
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formula (3) to give the thiazole-ester of formula (7).
The thiazol e-ester of formula (7) is then converted
steps to the thiazole conpound of PECEIB2003/003616
present invention of fornula (8) according tofkhé®
met hods descri bed above for conversion of the
oxazol e-ester of fornmula (4P0to the conpound of

B e S PO, U S e GRTRRINS Seore

Sﬁﬂglb aéfof o gﬁgtd(?%ztglaSWt ((:)@';(rlrg(;‘ %ﬁg 'tt%zcgda@&)élesﬂe?of formula (4).

ustrate oW in . Schene
SFlieakazdlersiol of facmala((4) isisspondfinal togive théy codresponding oxazole-

B PR i i T o
]cogcfﬁtlg és@%ﬁ@dﬂ%@@ ﬁrpﬁiék/x)oug’e)@irﬁbﬁé:ﬁgﬁﬂg&hﬂ? 86ppeHT) iodide,

r oc or [
M,nhll'Humg bbagel cn:h 1i Smmaatod:wlc([selﬂ]ugdecé/ﬁene to give an oxazole

N, N -di arbodllmde(DCC)vvlth
1C-OH§P(?PB§§€TL§ ra?/(Jpgzol e ("HOBt") in a suitable solvent
such agidiiveBM SchBle D e ketoParfide BompblrdbdfFormula (3) is
tenperature such as from about -30C to about 100C,

fsuilﬂlmmblwﬁly far ¢xhmple. A5z tuigive Itl@emargép@dmgﬂ@t%th@agméﬁp

S i el prfMapty sofihtor BT RO of de Bt 6P
f RERHAT3 Woldivetthe GEERMIBSHEVN OGNS (7; 'mm thidz8)e-dseer of ftemula

t he bi saeyl - hydrazi ne-ester of formula (3) Fol | owi ng

prdischen eanvariod Bgstrrak gensio fie thwsele |CB@«HO‘§190‘?,féh? Biesent
i G e R

obitRe bkaolzxemﬁrmﬁ fammdt @ tcou‘he fcompuinai <6f4)>nnui¢h i(@h is

saponi fied, and the_ 30 res 0X zo| e-ac
coupl efan%h?wyat sig QP ﬁg aldwgerﬁwr %g(nsfam'%%ed

Ty e e

f S¢Hemsi hdn Schmmdb Beisdahezogoacsd (1) it tmpleddeitc N bed

b f 0, . ' l,- hyd
R R o b a R T oh e o o
CothtabRRBupitbeigeACdudh 4 ﬂX%ﬁhétﬁ?laﬁﬂMépy@PS’neﬁ@kﬂtbbﬁuﬁﬁ&

oxadi aol e- ester of fornmul , Wwhich'is saponified
alytirodhdonides EDIGTY HIXGHT az‘ﬂIEAQé) N, B'-casber yddiimidazole (“CDI”)

o NaT borelohexHrpbumimge <f S ik Bvermmabegafinades of
ﬁ 9?1 ullt%f?l'é@U]hféntl su  BUVP and the\ike*t 8 WGHAS
ah oxazol eny

or thiazo eny Is 11T’ustrated below in
temperature such as from about -30°C to about 100°C, followed by acid catalyzed

cleavage of the BOC group (e.g., HCI gas in DCM or ethyl acetate) to give an
acyl-hydrazine, which is then coupled in a similar fashion with 4~
carbomethoxybenzoic acid (2) to give the bisacyl-hydrazine-ester of formula (3).
Following procedures analogous to those described above for Scheme 6, the
bisacyl-hydrazine-ester of formula (3) is then cyclized under acid dehydrating
conditions to give the oxadiaole-ester of formula (4), which is saponified, and the
resulting oxadiazole-acid coupled with a 3-substituted propyne of formula (5) to

give an oxadiazole compound of formula (6).

Ud ol uw e o
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Schenes 8-10. In Schenme 8, 3-cyano-benzoic acid (1) is
allowed to react with an 10 al pha-am no ket one

whyanoctsbori de of fornula (2) (prepared, for eReNB2003/003616

by allowi ng ammonia to react wth an al pha-(d, Br, or
I)-4-nethoxy-acetophenone in a solvent such as
tetrahydrofuran ("THF") at 891t-errperature of from about

-33 t t t he ket d
compou SR AR ocrhre? aidiodsif f oSt dfontied shaye
| for SOREIRE6 Al Wishdyl-B9@iadiioaEict Bf fonsiera (gpia\éﬁﬁﬁﬂa%%ﬂilﬁzss or

tetrazole-ring formng conditions such as in

pthééléﬂoaéld@wclazeﬂemréeraa@nctjd@wdmnag conditiensty [gitiei the oxadlaole—
h s%r o‘fEJ)r?nutla '\thglrlgué i)glkﬁh gzar%nda n1le§u°1g1§.lgh )ngc’dé% aci 0C

t cm@ﬂedavfttms 3tsab§ta|2tedi erdpsheoffvrglalaqb) tof @veaihdadidble
Tri-(n- butér)tm azi de may be used al so to synthesize
t prpRInd of HrEwla-0- ani de” of formula (4). Fol | owi ng

the pr t he

ket o- a?}lﬁ%%}ﬁ&g]fsq)%%g%ﬁ?%&%%ﬁ(‘:Afﬁ‘ %{%ﬁ{@dgunder acid
dehydndtksmg conditions to give the oxazol e-tetrazole
of foffmula (5). The oxazol e-tetrazole of fornula (5)
[ I with a suitable al kylating agent such as
t he br gfo- est suchafs anfoanritmyl oHihiazaleayl is éllusaatet beldgy in

o zole-tetra e-ester is_hydrol yzed under acidic
e Grid- &ééﬁw DA RB0 B i Apdinvedde reast vith an

( ibha- At KeRbdHyiSRhioridt OF fihueD g@&gﬂ&{ f AALAINYS

to those descri bed above for
oﬁllcfvungainmo(nm) toireacs mlmmzﬂ;&m (\ﬂl,ﬂh, P2B5!-methbke-atétkghenone

? ﬂ’)ga%: Yeg g C%{ah%(gqogurgl? ol ﬁ_tﬂl n (l‘gpjospa%-!ﬁftﬁ Ié)? ?l%l‘lf a%o%’lt -V3:e3 to
t Roaz Rhipetalt PoQiv @k kEt@[zﬁi‘ﬁld@c&lﬁ our®l dfiimAh t@é' hed
with a suitable  al ky Iatlng ﬁ%d;n such as the

WAl

be@npruad o forgfuld Gp mcmd@r@)e azdauintdengontventioml e

l.e
i SR8 Rk SindiferbiIEiR The HRKGke At e poid such as
{ elolaniodhyd ¥Eh3A0 04 HESIRETICHEAO0E PABGHE the A

Schene 9, isophthalic acid nononethyl ester of fornula
( mmpeywemﬁp@cabouﬁ Q% tRaBo- 1RPAC & give thertetrazode-BOG agr deugl

BT ARG MGG R RYAPE srtscl e e gl

Theo 5@ of foahlaY4Y. Hélmemgylw probddukdsdRsdribbd iaBowetoP5 & me

Wi th 4-carboxynet hyl benzoic acid 5 nmethyl ester of

f brthe k%tO(aaaldmﬁ fiegmeledd)is thesrrarlizedrmider asebdehydratiag
etk o gifEHle e ARBR DRI LD End oo RRient

f furnmulaa(5§ 1%)a1kyTzhed witharsubalia autbzmddg agdnd eudhf asfies Plokiid-dstbr of

i's
formula (6), and the resulting oxazole-tetrazole-ester is hydrolyzed under acidic

conditions to give an oxazole-acid compound of formula (7).

Alternatively, following procedures analogous to those described above
for Scheme 6, the keto-amide of formula (4) is sulfurated with P,Ss or the like,
and cyclized under acid dehydrating conditions to give the thiazole-tetrazole of
formula (8). The thiazole-tetrazole of formula (8) is then alkylated with a suitable
alkylating agent such as the bromo-ester of formula (6), and the resulting thiazole-
tetrazole-ester is hydrolyzed under acidic conditions to give a thiazole-acid

compound of formula (9).
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cyclized under acidic dehydrating conditions such as
t hose descri bed above for Schenme 7 to give the

weginenipkadi azol e of fornmula (5). The ester- oxedi/m2003003616

of 10 formula (5) is then saponified to give the
correspondi ng aci d-oxadi azole, which is coupled with
an al pha-am no ketone hydr ocRtoride of fornula (6)

under [ P he

Schora"s paee, AR ARYELd hBRTnARYIRRE O RERLLTIR dofbied
fmthﬁ}l BOC?l)ydrﬂmm &gitthe Blﬁ(blgoup dileaved es dsscabedibove for

St oh ehueithereSir sy B ety dfikhior e OE Gl ). The ester-
%@mwfdzﬁfé hS/Qrcﬁth‘?idE ® i@ zs@\zp@édswmf 3 AmR ﬁr?rib%hz&f; acid

formil a Al ternativel followng t ocedur es
dasthyl ¢semt oﬁfnmmlaf G uso ema/eﬂtlonaﬂ] eonditions such as EDACHCI,

OB N Akl e C oY Spstitlscbais t ve e cber

?%%f@ﬁfﬁ&e%@ v?rﬁ‘;ﬁdl@@ﬁ TR et %153 @ Qiiﬂcgopfonnulél 4)is

I'§ convert the co
fQMChzﬂdalr(dﬁﬂac@s ddigsiratinganbnditioussuchias tose de@ﬁb@cbai:wetfetd
t he . co d of forml cri bed a
AR 215 ERIRRE e ot go Bt el B Gecexrpaple of
afoRBlaf(9y is %%Hﬁoﬁﬁed 108ivEBEROHEGD 0Rdink Qélﬂlﬂx@dlﬁz&le | Which is

sul furated, and the internediate is cyclized under

a@ualed Vdéh@tmlaha-mgm@dmnw |h@dmchlongc oklosmulartppundgr of

d el
ST tiontr ohaRions RGBS pLBE 1 5e0nt b 1S BF ek amige-
adwhdibzole RStcE ONTIRMAR (o)‘ The ketél anidd Sk adiszodd bdtet oFtredula (1) is
the internedi ate is yclized under acidic dehgdratln

cOiehirad widsr acidig .dg@ydaatmgw@nms deseihedzbpyg nd ghe ester
; d
SPRFREI PE oE L R o

conpouslismadvely folldweiag (Heprocddiifts de(cli%}:d alove fO6289hele 7, the
substituting the conpound of Fornula1£14) i n Scheme

oesterdisac HeYdaape ohtrraplar () inspurated, il theiiermedate isng

SRR o TG S e BP9 S s ol )

Sehiehs dfyveritesiop lbdedmpouad iofl foromtn@ Ohad dessitend abbve, which is

forwl%t%égle@é:@%&ﬁ&gﬂm%aé}ag%ﬁ xyb nz Iam ne of

descri RRERIRYY, Fofdwing %e%r&@edhﬁ%‘ dgﬁl%e%ﬂﬂ))(ﬁ% f@lf SAHRAIEY, the

(3). The ester-keto-amde f or mul
sctqmnpmlud af foypmulst G Edsutfuratdde an;lstﬂne inteinediod isyeelzednaderf

| ?‘ﬁl(ﬁu fi?aig{dg%mggggglﬁogs tgcgﬁg%c%ngodlp t* gormuianel&?as éescnl;]e%t

above.

Alternatively, following the procedures described above for Schemes 6
and 7, the compound of formula (10) is sulfurated, and the intermediate is
cyclized under acidic dehydrating conditions to give a compound of formula (13)
as described above.

Alternatively in Scheme 9a, compounds of formulas (5) or (9) may be
converted to compounds of formulas (17), (18), (19), and (20) by substituting the
compound of Formula (14) in Scheme 9a for the compound of formula (6) in

Scheme 9, and converting the resulting compounds as described for Scheme 9.
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conversion of the ester-bisacyl hydrazine of fornula
(4) to the conpounds of fornmulas (8), (11), (12), and

W@ 1@)4/0143h€ conpounds of formulas (4), (5), (6)PCHIEBL03/003616

(7), respectively in Scheme 10 may be prepar ed.
Alternatively in Scheme 10, a conpound of formula (3)
may be converted 10 to conpBunds of formulas (8),

benzoyPrae RS 0t iRhuflie e othishA VBl htln (s couplea
keithAenbiot yhehtydimihe of fornfubs () hsing 6dnientiGed esmiiQonsaRd
converting the resulting conmpounds as described for

Slaserkedpreipnsiy tygine isdetormdems dormruin @ 1 Bre estpg-keto-amide
7

. " } 3 3 N .
o SRk I sty giled o B Rites ispclialapihiigtindl 4 i
RSdiisinteZh Inra inans@rsimilarGoiBieNlillRahted ebd @ in SBheéine Nfdt thea
N--1 Li H2C 3. THE 05 2, DVF O NNN--1
sV Aol NEY G e o Eor R ) (e P emiones 2k d
Rrflifs 89, A8 (12f addP 35, thOEodipsudk 8f forRfs B2
subset Sg%) QSf)t(hg}jgr oﬁlp?RZ o(f) lﬂ—%r mul a 0I . V%E%O%}}?géﬂ
PESpdcBR61§ 34 80BH1610 may be prepared.

Alternatively in Scheme 10, a compound of formula (3) may be converted
to compounds of formulas (8), (9), (10), and (11) by substituting 4-methoxy-
benzoylhydrazine hydrochloride for the alpha-amino ketone hydrochloride of
formula (3) in Scheme 9, and converting the resulting compounds as described for

Scheme 9.



-95- Schene 2. NN NC <rOCH3 r 1) NaN3, Net3 HBr Br
Tol uene, Reflux H3CO 7 8 NN R2a N --1 R2aCH2X, NEt3
w®eoo#/0143p60mer CH3CN, Reflux H3CO 9 10 N R2aPCT/IB2003/003616

Pd( OAc) 2, DPPP H3C2C 9 CO, DIPEA, CH3OH H CO 500 psi
311 NINN-1 Ra LiOH HO®2C THF/ H20 H3CO 12 0O NN

Ra 1) (COCl)2, DMF Rill N9%3 2) R R3NH, NEt 3,

%012 H3CO 13 wherein R1 and R3 are as defi ned above
f5PeBSdnul a | and RPaCH2 is a subset of the group R2

of Formula |I. WO 2004/ 014366 PCT/ | B2003/ OO%@M -96-

HO,C. i CN 1) NaN;, NE; HCl p,c0,C L\NNH
Toluene, Reﬂu;(

2) HCI, CH;OH

1 A 2
N 2a
N=N R
2 N—
R aCHzX, NEt3 H3C02C \N ‘
> + 1-isomer
CH;CN, Reflux ( j
~ 3 4
N 2a
) N N—
LiOH Hozc@
3 : >
THE/H,0O
5
N 2a
O N=Y. R
1) (COCl),, DMF 1 N—
) (COCI,, DMF RL -
153 R>
2) R'"R°NH, NEt3;, CH,Cl,
6

wherein R! and R? are as defined above for Formula I and R**CH, is a subset of

the group R? of Formula L.



Schene 3. N NC Br 1) NaN3, NEt3 BBr Bra~ S: X T/ Il
T Toluene, Reflux S:T.U 14 15 S=N, T&U=CH T=N,

WESIGHEH36A=N, S&T=CH N R2a 2a Br, | R CH2X, NEL/BB2003/003616
1-isomer CH3CN, Reflux S:TU 16 17 N NN--1 Rea 17
Pd(QAc)2, DPPP ° H3CD2C CO, DIPEA, CH3QH IS ';T,. IIU

500 psi 18 N -N, Ra N .1-9%GH H02C 11" Il

'%IF/HZ%S;T.U 19 0 NN\N-R2a 1 1) (COCl)2, DWW RN N
Cheme 4. 5) RIR3NH, NEt3, CH2C12 T 20 wherein RL and

R3 are as defined above for Formula | and Rga€H2 is a

S &{%et of Br 1) NaN;, NEt, HBr Br \NNH

OCH, Toluene, Reflux H,CO

R*CH,X, NEt, Br =N '
. + l-isomer

CH;CN, Reflux H,CO

N\/R
Pd(OAc),, DPPP H;CO,C =N
9 -
CO, DIPEA, CH,OH H,C o]ij
!

500 psi

LiOH HOzC:Q/L\N‘
THF/H,O H,CO

1) (COCI),, DMF Ry =N
. i

R
2) R'R°NH, NEt;, CH,Cl,  H,CO

13

wherein R* and R? are as defined above for Formula I and RZ"‘CHz 1s a subset of

the group R? of Formula I.



5 the group R2 of Formula |I. WD 2004/ 014366

PCT/ | B2003/ 003616 -97- Schene 4. NN N=N O 2a 2a |lv
WO 20080188366 N R ~ N, (O - --- - N\ | OH THRCDIR20&203616

21 N=N PBr3 } N Br RIR3NH2, NEt3 3 THF, refl ux

CH2Cl12 23 N=N R2a NR R3 24 RIOH, NaH N=N 23 R2a ~1V

Ni OR THE, reflux 25 whHBérein R and R3 are as

defi ned above for Fornula | and R2aCH2 is a subset of

. the group R2 of Fornmula I. WD 2004/014366

@@ﬁéﬂn@ 003/003616 -98- Schene 5. NNNH | | CN NaN3,

NEt 3 | ~T Toluene, Refl ux

N,

| NCWBI DNaNy NEGHBr B el
T” Toluene, Reflux Ssp-U
14 s

S=N, T&U=CH
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U=N, S&T=CH

R*CH,X, NEt Br._~ \N‘N\/
25 s | + 1-isomer

CH,CN, Reflux SspU

16 17
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\ N —
- Pd(OAc),, DPPP H3C020m

CO, DIPEA, CH;0H S:T,U
500 psi
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N—
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N—
1 G
1) (COCl),, DMF R \NJ\%\,/LN

g R> U

2) R'R®NH, NEt,;, CH,Cl, T

20
wherein R' and R? are as defined above for Formula I and RzaCHg is a subset of

the group R? of Formula L.



26 27 2a N NN NR R2aCH2X, NEt3 N .N~-1 |I N CH3CN
Reflux 28 29 R \ N NNE 2a 28 + R Pd(Ph3P)2C12, Cul

wa 20uPEs66 DMF 30 wherein R1 and R3 are as def P€BTB2003/003616
above for Formula | and R2ZaCH2 is a subset of the
group R2 of Fornmula I. 5 WD 2004/ 014366
PCT/ | B2003/ 003616 -99- Sché&fe 6. | CO2H 0 (1)
gsoh'l—lzu(Z) O0 00 NHO(3) N)\W\ C2cH3 (4). X
ChEME S X = S NaOH, THF, MeOH, H2O | Ph (5)

N=N
N=N 0 R% N. 2
RN a AP N o
THF, 0 °C
22
21
! R'R°NH,, NEt
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PBr; RE Ny Br -
L THF, reflux
CH,Cl,
23
N= !
2 R
13
R A
w24
R'OH, NaH . NN= .
23 - R N :
THF, reflux ~ N 0
25

wherein R! and R? are as defined above for Formula I and R2aCH2 is a subset of

the group R? of Formula I.



Hunig's Base Pd, Cul N Ph I CO2H (6): X =0 (8): X
= S WD 2004/ 014366 PCT/1B2003/003616 -100- Schene 7.

WO 200400865 1) NH2ZNH2 O (1) HO ;0(2) O O O HeCT/(B2003/003616
NINHO(3) N-N Q2CH3 | / X (4). XO (7): X=5S
NaOH, THF, MeOH, H20 Ph (5) Hunig's Base Pd, Cul N N
Ph\ a C®H X (6): X=0{8: X=S5

Scheme 5.
N,
C ' I Na
I\©/ N NaNj, NEt; HCl I\©/lQN
Toluene, Reflux
26 27
2a N’N'
2a NN _/R | N
R“*CH,X, NEt, N I N
CH;CN, Reflux «
_ - 29
2a
R NN’N—JR
1 Pd(PhyP),Cl,, Cul = =N
28 + R'——= >

DIPEA, DMF .
30

wherein R! and R are as defined above for Formula I and RzaCHz is a subset of

the group R? of Formula I.
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= OH (8): X=SBr 1) | \ (6) C02t-Bu , CS2003 CO2H
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Schene 9. 0 CO2H 1. NH2NHBOC O O 0 / | EDAC. HCU H BT

\0 N -NH2 2. HCI(g)/ EtOAc H (1) (2) HO 00
WEDADOHGEs H CH2- Ph- (4- CO2Me)  HOBT/ DVF \ O /  NeqiYIB2083/003616
(MeQ2C) - PhCH2ORH 0 (3) (4) O N- PPA

)- CH2- Ph- (4-CO2Me) \0 X (5): X1= 0 (9):Xl= S 1)

NaOH, THF, MeOH, H20 2) EDAQOBICL MeO O --N HOST/ DVF O

~ 6gl--qilz-Ph-(4-(:02|\/le) 0 HN XI 0 (6) (7):X1=0

(PE¥emALS NH2 HO 1. PPA CO2H 2. NaOH, THF, McOH H20

/ 1. X2

\©/002H 1) NH,NH,

0
(D 2)

O/

HO
@)
o O
~
I N
N
@AH -~

/N
N %@cog:m
I X
4):X=0 !

(7):X =S

H,0

/Ph )

Hunig's Base
Pd, Cul

. N /N\ : : :

6):X=0
8):X=S

l NaOH, THF, MeOH,



(8): X1 =X2=0(11): X1 =S, X2 =0 (12): X1 = 0,
X2 =S (13):X1 = X2 = S WD 2004/ 014366

WESDLIBA6O3/ 003616 -103- Scheme 9a. 0 NON 1) NDH2003/003616
THF, MeOH, H20 \>--CH2- Ph- (4- CO2Me) 2) EDAC.HCL \p /
| Xi \ HOBT/ DVF (5):Xl= OO0 (9): X1= S O (14) HN MO
1l NH2 HCL O O NON \ | >-(B-Ph- (4-C2Me) HN N/ |

;gihm% 5):X1= O (16):X1= S Cp2H 0 X2 / | X (17):
"= 0 (18): X1=S, X2=0 (19):X1=0, X2=S (20): X1 =

XBio5CS W2, 2006014366 PCT/ | B2003/ 003616 - 104- Schene
10. °O BE HOBT/ DMF
OCH,
(1)
HCI'H,N
2 )

N N—N
CHgo-W | B
X

N
(5):X=0 H
®): X =S
Br
1) (©)
COptBu -CCO; COM
2) TFA, DCM
N N=N
cmW | N
X N
(7):X=0

9):X=S



/ CORH HCL' 2N (1) (2) 0 / C02CH3 OO
CH2-Ph-(4-CO2Me) O\ HO (3) 02H 02/ I X

WQ 2)04XLBIR0 (5): X1=S, X2=0 (6): X1 = O, X2 = SPCTB20081063616

X2 =S C2H 0 NNNN X2 X1 (8): Xl= X2 0 (9): Xi=
S, X2 = O (10): X1=0, X2=S &11): X1l= X2 S It should
be appreciated that when Q- QZ“trans-(I—DC:C(I—I),

CESiebddC=C(H), C=C, CH2C=C, or CF2C=C and is bonded

to a sp2 carbon atomin Fornula |, a 5 palladium
cat al yred coupling of the correspondl ng term nal
olefinlor alkyee ot VidFRAGs R1- 0 PC=CH2) ,
ARSI } FIE GERHCER < or VO gy,
2004/ 014366 IPCT/ | B20Q3/ %pg,(@m 0105 YKL GFACSEA,
wherein R1s as defined above, wt omoH or
i odo- glbstituted sp2 carbon at o@ of Fof nul &C1Br or
in the presence of a suitable base will yield a
compound of Forrmula | whegfein Qi

EDAC.HCI

HOBT/ DMF ~o N/N \”/CH2~Ph-(4-co?_Me)

4-(MeO,C)-PhCH,CO,H
3) 4

_N
- ; \>7CH2-Ph~(4—C02Me)
> 0 X,
(5):X; =0
©9): X, =5
1) NaOH, THF, MeOH, H,0
————
2)EDACHCI  MeO o N
\ HOBT/DMF o . | D—CH,Ph-(4-COMe)
0 HN Xy
o (©
7N): X, =
NH,HCI (103 =
2
1. PPA
2. NaOH, THF, MeOH COH
H,0
N
N -
X3 Xy
®):X;=X,=0

(11): X, =8,X,=0
(12): X; =0,X, =S
(13) X1 '~=X2 =95



5 trans-(H C=C(H), cis-(H C=C(H, C=C, CH2CC, or
CF2C=C and Dis a group that is bonded to Q at a sp2

w@aobom3sd om and RlL, V, and R2 are as defi nedP&bmB2003/003616

for Formula I. Illustrative exanples of the coupling

reagents and catal ysts include palladium

tetral ci s(tri phenyl phosphi nb()3'or pal ladiun(11) acetate
lyst, a tertiary organic am ne base such as

?Sfﬁhéﬁégfiam ne or diisopropylethyla line, a 10 suitable

sol vept such as di net hyl f or mani dEN{OHIVAE MO, H,0

t et rafnydr of ur m JBh-(4-806Mept i on - cat al yst

stch /8 x) odi de, at a\sui gﬁ%ﬁlggrrperature
such a¥ frgm 0C {9 4QQF, for g sl me such as

from 30 lt es tg d_agys and an inert
at nospher & such a an at nospher e | t 0. Qfgargon
gas. Alternatively, acorrespondi ng defiyde of f)or mul a

HC(O 15 prepared as descri bed bel ow, gwy be coupl ed

wi th ohosphoni um yl i de under Wttig ol @#;H&t i on, or
Hor ner - Enya ol efi nati on, condltlons to give a
compound

P a Iov\,herelnNQ’l trans H) .
| d j"?fbé’a ér?@vl\ée)nay be
converted by 2 , NS aXs to the

correspondi ng car ' @ of fornmula HO2C and the
carboxylic acid convertedXy conmgplxilemal means to
conmpounds of Forrmula | wherein % 960,

CH(R6) C(©), OC(NR6), CH(R6)C( NR6) V\b2004/014366
PCT/1B2003/ 003616 -106 N(R6)C(O, N(R6)C(S),coHn
N(R6)C(N£§, SC(O), CH(RG)C(S), or SC(NRG).
I'lustrative exanples include coupling o 5

carboxylic acid W|th an amne to providg gonmpound
of For mul e Ls N(R6) C(Q-N. and poptiional | y
sul furatlg@ ' Dsul?/i ng ani f|t hY exanpl e P2S5
to provide a pund N\ ik wherein Qis

N(R6) C(S) . Alternatlve7y arboxyllc acid may be
coupl ed with an al cohol to, i de a conpound of
Fornul a | wheqge) R, £x},s0o0C(O) .~ Alternatively, the
car boxyl i ¢ aciigh:. Rpysbg =fceduced to the correspondi ng

hydr oxynet hyl(lg)ogpog of formula "not HOCH2
(20): X; =X, =S



10 and the hydroxynethyl converted to a conpound of
Formula | wherein Qis OCH2 or N(R6)CH2 by
waeomvengssonal neans. Alternatively, the hydr oxpoE1BRp03/003616
conpound may be oxidized to the corresponding
al dehyde of formula HC(O 15 and the al dehyde coupl ed
W th hydroxylam ne to give é‘%orrespondlng oxi me. The
q&ggﬁlqu be chlorinated, and the chl orooxi ne cyclized
an olefin or alkyne to give a conpound of
Fornuba | wherein Q iBDACHGEeNMered heteroaryl ene.
Alter atively, the alHOBJdBDMEy be prepared fromthe
CO¥ 7 n:cxbgfboxyllc acid by coupling the
car oxyI acid with N Cialneﬁhylhydroxylan1ne 20 and
reduci ngt ke rgiy % hydroxam de with a
sui tatpl e hydri réduci : such as sodi um
bor ohydride or lithiuma@lu upnhydri de.
Alternatively, the @bove-descri be§%&Hsoxylic acid
internedi ate may be converted by conventional neans
to the correspondi ng -thyl ket one of fornmula WO
2004/ 014366 PG 1 003616 -107- CH3C(O and the
nmet hyl ket DS at- €t &h-@ei®yNe)and coupl ed
with variou a ﬁ5§0ho s, or other hal ogenated
conpounds to gi V& undOof Fornula | wherein Q
is CH(R6)C(O. 5 Alternaively, the above-described
carboxylic acid internediate or brono- or
i ode—wnter medi ates may be converted by conventiona
means +e-®%he corresponding nitrile of &grgula t NC
and the nitrile condensed with an an1n- o? al coho
under non- ucleophlllc basic 10 coy
1, 8- dlazaundecane) to give a conpo
8 3 3 &Khﬁﬁ) o] {
punds of

Formul a |
espectively.
wherein Qis a

respondi ng gamma- am no
certain internedi ates are

means by cycli zi ng th~
acids. 15 The synt hesis
descri be@b&y sy 0t he
5):X;=S5,X,=0
(6) Xl =0, X2=S

X =X,=8
M: X=X, CO,H

(8) Xl = X2 =0
9):X;=S5,X,=0
(10):X;=0,X%X,=S
A1): X=X, =S
It should be appreciated that when Q is trans-(H)C=C(H), cis-(H)C=C(H),
C=C, CH,C=C, or CF,C=C and is bonded to a sp® carbon atom in Formula ILa
palladium catalyzed coupling of the corresponding terminal olefin or alkyne of

formulas R* -(trans-(H)C=CH), R! ~(cis-(H)C=CH,), R!-C=CH, R! -CH,C=CH, or
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Preparati ons. PREPARATION 1 Synthesis of isophthalic
acid nononet hyl ester OO O OH 20 The foll ow ng were

WO paosotieed i nto a vessel: 10.0g (40.3 nmol ) oPCTER2093/003616

3- bronobenzoate, 2.5g (mml) of
1, 3- bi s(di phenyl phosphi no) propane ("DPPP"), 14 nL of
triet hyl am ne, 0.905 g of péO -adi um acetate, and 140

e Pl CRCAANRL o NG oY S5TR1 B0 S8BT PSSkl
2@&%&&@&3@%%&3003/ 003616 -108 psi. The vessel

was heated to 100 C for 15 hours. The m xture was then
cool ed and ncentrated on otary evaporator before

partitioni ngy b8t ween Et OAc d " 2MHC . The |ayers
wer e SE}? ed, and ther ous | ayer was extracted
W th t QAc\(| x). The organi xtracts were conbi ned

and washed satograted 5 ueous NaC sol ution and
dried (MyS Concentration provided a solid, which

| urried d. f
B BRAE gt 8RG2 o V] G UG BBt g '
E 6&%(%)NME(HPW5QPII)¢J=& (KR@=C, @Hé@jgﬁ &%CIZQ-EC anlr;)ﬁ-ﬂ a @goup
ﬁhagls (bordedsp Q &t@ SP%EFT)RRWHOQ\I apd §y’nYar?é‘§|I§2 a3 as defined above

%‘oﬁﬁul%ﬁ.t ﬁl %Q%xjnéfeg 891:58 c%h%g' ]ri%g%gﬁ g}lﬁ' @%@H}g& include

npaila)hunﬁ tdtﬁbﬁhﬁﬂfﬂnlylphasp}ﬁindmﬂ patiidhyeh (19 &tcﬁﬁtefas osnalyst, a
Preparation 1, DACHCI

. mpl )
( BBy RE3MC Wﬂﬁbﬁ@ sualh%s tgetilyganpq%odel}?HBtioyyls?hﬂm%m a
suitable solvent such as dimethylformamide (“DMF”) or tetrahydrofuran (“THEF”),

and optiohally a co-catalyst such as copper(I)iodide, at a suitable temperature such
as from 0°C to 100°C, for a suitable time such as from 30 minutes to 2 days, and

\
under an inert atmosphere such as an atmosphere of nitrogen or argon gas.

Alternatively, a corresponding aldehyde of formula

,

HC(0)4<

\

k4

prepared as described below, may be coupled with a phosphonium ylide under
Wittig olefination, or Horner-Emmons olefination, conditions to give a compound
of Formula I wherein Q is trans-(H)C=C(H).

The bromo or iodo intermediates described above may be converted by

conventional means to the corresponding carboxylic acid of formula

o,

HOZC—<

N\

?

and the carboxylic acid converted by conventional means to compounds of
Formula I wherein Q is OC(O), CHR®)C(0), OC(NR®), CHR®)C(NR®),
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2-am no-| - (4- met hoxy- phenyl ) - et hanone hydrochl ori de
were dissolved in 20 nL of dinethylformmde. 1.99

W@ 14414360 1) of di-isopropyl ethylam ne was tPEnB2003/003616

added. Stirring was continued overnight at room
tenperature. Water (60 m) was added, and the product
was filtered, washed with wdb@r. The resulting solid

Rtk BERE MR gD 560 CHiORISH oSGk ™ "
(B0 %Rate ek mBBleR et lcouplBig oHthe &aﬁ\ﬁ’&iyﬁc%aa)wi%?éz amine to
[M ] +NVR: 01Hs§£1pnz 3.84 (3H,. s); 3.88 (3H s);

Aprpgide 21g0mypoursd ef Bprguiayl yhergindis NRFICED, gmbpptionally

7. -7.6 1H.... J.v 7.8 :H2).: 7. = .027 H, ;
Ssidind ud #5hihe aihidp iy s6Edsafiplp s v Sl e Mippna of
t Foruuta Bwherkin) Q i WO(12006) DA HEEEIRGT A FR08G 00 36iliGnay BO9
PREPARATI ON 3 Synt hesi s of

3equpledaviffpamaleghol kepipvide gcamound of Forpady bivbergin @ is OC(O).

t hyl . . Q. I f .
N1 2 (ATl B SebfAvhis Qi B Rdecd (TR chpfikponding
aRydioxymdthyllcesipetnd obfernlapar ati no 2 was di ssol ved in

-15 nL of poly phosphoric acid. The m xture was
stirred at 80 C 2 hours before allowing it to cool

to room tenpergture. Water (60 nL) was added, and the
pr oducHQEKEe+pKt at ed upon agitation. The solid was

filtered and walh with water. Slurried solid product
in 10 hot netha and filtered. Dried in vacuum oven
overnight to obtain-0.38 (80% desired product.

P T ' A
CERCAFIHEN b SULAREES Spoynd o o Lo R
0oNNERYCH, By cénvanSaialimeens. of 1. 7g (5. 5nmol )
N-[2- Xitglp}l%tqeé%tﬁg ﬁ}r)&/rlc)){};rrzlét%/(loc_o?ntp%}ﬁlt]l fnay be oxidized to the

1

corresponding aldehyde of formula

,

" HC(O)%

N

b

and the aldehyde coupled with hydroxylamine to give a corresponding oxime. The
oxime may be chlorinated, and the chlorooxime cyclized with an olefin or alkyne
to give a compound of Formula I wherein Q is a 5-membered heteroarylene.

Alternatively, the aldehyde may be prepared from the corresponding
carboxylic acid by coupling the carboxylic acid with N,O-dimethylhydroxylamine
and reducing the resulting dimethylhydroxamide with a suitable hydride reducing
‘agent such as sodium borohydride or lithium aluminum hydride.

Alternatively, the above-described carboxylic acid intermediate may be

converted by conventional means to the corresponding methyl ketone of formula
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i sopht hal am ¢ acid nmethyl ester fromPreparation 3 in a
3:1:1 mxture of THF/ nethanol/ water was added 10nL

W@ 2@40m36g 1N NaOH The mixture was stirred 20PdI/IB2003003616

at roomtenperature before concentrating on a rotary
evaporator. The residue was treated with 6M HCO then
filtered, washed with waterl@ZtX) and dried in a
vacuum oven overnight at 70 Cto provide 1.5 g (91%
desi red product. . mz (APClI, AP+) 296 [M]+ NWR
DVSO 1H S (ppm) A.79 (3H, s); 7.03-7.07 (2H, m; 7.65-
7.79 (49H;C ) 5 8.03- 8.06 (IHmM; 8.26- 8.28 (1H
m; 8.54- 8.55 ( m. WO 2004/ 014366

PCT/ | B2003/ 0036 -110 PREPARATI ON 5 Synt hesi s of

N -{ 3-[5-(4-Methoxy?phenyl)-oxazol -2-yl]-benzoyl }- 5
Eﬂbﬂ{tlﬁ@h&ﬁﬁfk&%ﬂn@ bé ﬁhl@é@tﬁf&d d%tihé‘th¥19.§ﬂ%uﬁed it Various
3an[uses( Alcnhmlmqﬂﬂm éﬁl,@gyna&deppmpozn% fo-gheny eprapeusddf

fﬂ‘g“gl)?r at i gﬁggs)ég@(f;(gwgl )mTE:I),)ACHm 0. 899

hy dr aZAnﬁﬁamw Yhe gboReiddsdribed cdibbyflicesidintetmsdiate or bromo-
di ssolved in 20 10 nL of dinethylformamde. Stirring

verdodoitsrmgdiates anayohe eonyertaddyrsonsepionat means to gt er (60
product was extracted with 1:1
%eg\@%@%qﬁ@x?ﬁ%%ngﬁ ned the organic extracts and
washe~ with ®sgturated agqueous NaC sol ution (3x),
dried (MySOdy. ied in a vacuum oven overnight at 70
Cto Ry e 1.6 g (82% of desired product. Ms: mz
(APC, 41Q [M]+ 15 NMR DMSO 1H S (ppm 1.48
(911, s); (31-1, nm; 6.93-6.96 (2H, nm); 7.25-
729(211 ; 7,36-7.53 (2H, n); 7.60-7.63 (111, m;
7.69-7.92: 8.00 (111, 8.16- 8.4 11 :
RM{F@\F@ e@s&: g{lelith E}?é Qndne,@r alcoho? uguj.{er rionrj?iucleophilic basic
cJélﬁlt{o%a g@k hexvaiRheRULondBZNe £ cdhbolifindrdidrmafd Owherein Q

is NR®)C(NR®) or OC(NR®), respectively.

Alternatively, compounds of Formula I wherein Q is a lactam diradical

3.

may be prepared by conventional means by cyclizing the corresponding gamma-
amino acids.
The synthesis of certain intermediates are described below in the

Preparations.
PREPARATION 1

Synthesis of isophthalic acid monomethyl ester

\OJ\©)LOH

The following were introduced into a vessel: 10.0g (40.3 mmol) of methyl
3-bromobenzoate, 2.5g (mmol) of 1,3-bis(diphenylphosphino)propane (“DPPP”),
14 mL of triethylamine, 0.905 g of palladium acetate, and 140 ml of methanol.

The vessel was sealed and pressurized with carbon monoxide to a pressure of 500
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OON\ I HZNNOHI ~ To a 0 C suspension of 2. (g
(5.0 mol) N -{ 3-[5-(4-Methoxy-phenyl) -

wWo@x@2014386 y1] - benzoyl } - hydr azi necar boxyl i ¢ aci BCT/IB2003/003616

tert-butyl ester fromPreparation 25 5 in 30 nL Et OAC
was bubbled HO gas for 3 mnutes. Gas fl ow was
stopped and V\D 2004/ 014366 - PQSF/IBZOOB/ 003616 -111 the

Rk (10 S6°%8T washraton ol “Ci 15 Bend e Rt s sheg aeelsth
Oéﬁﬁ%oﬁéenﬁ‘gtg@ oﬁ/s%&kﬁ maRB% &hk%r@ plﬂi@loﬁm%%@%eenqﬁé)ﬁceaﬁd

te soli

(PIHCI Tht, laggrs V(e%bemateq 20 th@aqu‘(mlwf W(aQ Bktrw}fe}d Wi,

2D Txd e oRdenist s wets tormips PLEREa S orsied, o

q%bus:'}@a(ﬁgoﬁﬂ@g aﬂ?l'ﬁhe\,d gﬁ $8)BrenRnRfestyprbvide @ hisslid Gitfich
A of triethyl amne, 2.08 g

palsluademhasmeaﬂné fdt«meds @be mategial is rd@pﬂam@wawneoven at ~
ro L S The vessel was seal ed and
ﬂ%’%@ﬁg 2@1 8 ﬁy%égﬁ’)rmnom de to a pressure of
ﬁQﬂﬁé' M bervﬁfp}%) 305 (LY, 60 529 21081 )kt 7,940 4b1 1, my:
hours. e mx was t Hefi cool'ed and Concentirated
a7.4©tmgl(1Hemapb8mb89ﬁé{mm)e partitioning between Et OAC
and 2M HCO . Separated and extracted the aqueous | ayer
with EtOQAc (I x). The organic extracts were conbi ned
and washed wi th sat ur appgpagueaosy NaCl sol ution and

dried (MgSO4). Concentration provided a solid which
was slurried in hexane and filtered. The 20 nateri al

vﬁﬁlthbms&ﬂ N-f2-¢d-Whthoxy-pheayl)-2toxo-ciylividgphihaldthiccigi el d
t%yl(88° M5: mz (APCI, AP-) 179 [M]

ester
0] O ¢ O
~ O l}|
' H 0]

1.8 g (5.5 mmol) of isophthalic acid monomethyl ester from Preparation 1, 3.5g
(18.5 mmol) of EDAC-HCI, 2.5¢g (18.5 mmol) of HOBt, and 3.1 g (15.4 mmol) of
2-amino-1-(4-methoxy-phenyl)-ethanone hydrochloride were dissolved in 20 mL
of dimethylformamide. 1.9g (15.4 mmo I) of di-isopropyl ethylamine was then
added. Stirring was continued overnight at room temperature. Water (60 ml) was
added, and the product was filtered, washed with water. The resulting solid was
triturated in hot methanol, filtered and dried in a vacuum oven overnight at 70 °C
to provide 3.5 g (69%) desired product. MS: m/z (APCI, AP+) 328 [M]"NMR:
DMSO 'H & (ppm) 3.84 (3H, s); 3.88 (3H, s); 4.73 (2H, d, J = 5.6 Hz ); 7.04- 7.08
(2H m); 7.63-7.66 (1H, t, J = 7.8 Hz);7.99- 8.027 (2H, m); 8.097-8.16 (2H,m);
8.47-8.48 (1H,m); 9.00-9.03 (1H, t, J = 5.8 Hz).
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W@2®¢14366i s of 4-[2- (N -{

NVR. DVSO 1H 8 (ppn) 3.86 (3H, s); 7.63-7.67 (1H m;
8.15- 8.18 (2H, n); 8.45-8.46 (1H n). 25 PREPARATI ON

3-[5- (4- Met hoxy- phenyl ) - oxazol - 2-yl ] - benzoyl }-
hydr azi no) - 2- oxo- ethyl]-benzoic aci'd nethyl ester WO
2004/ 014366 PCT/ 1 B2003/003608- -112- \ ONO O ~ |

NNNY 0O 00.7
3-[5-(4- Met hoxy- phgn§/l2%%%%q@fl ] - benzoic acid

hydr azi de hydrochl oride from Preparation 6, O 499 (2.6
mmol ) EDACHCI, 0.35g (2.6 nmmol) HOBT, and (2.6
YDl 06 kM mt il ozl Y Fhezind 05! wethel esterom
Preparation 7 was dissolved in 20 nL of

di met hy! f or mani de 330 (2.6 nmol)

Di -i gopropy e was then added. Stirring was
cont flnued 1 ouRs—at roomtenperature. Water (60 ni)
WA a the product was extracted with 1:1

c (2x). Conbi ned the organic extracts and
ith saturated aqueous NaC sol ution (4x),
dried (MgSO4). The resulting solid 10 was triturated

S hiogrnor B gy b B2 G S G B s poia
héIBEdter fidan PPépéraﬁiIﬁB’ Gl washitssh1vé86n £ 14 dnt. JHBly @h@@l&iﬂ avid.
(pp 3.66 (2H, s); 79 (311, @gﬂ)q 3.83 (3H,

ﬁl@mxum@was stigredret 80 7C4fer 2 hgms regllowing -9 09@ t0 99gm

@{E %{iaztgr (%é W@?Ssa%g?sg me((l %13 éro&uc’t pren?pltaf%g upon
3 [t@tl&ﬂTN@E&R?(Mas(ﬁ‘l@éﬁ’d dndOwahel withWdterDSME3d Solid product in

hydr azi nocar bony Id) benzoic acid nmethyl ester
hot methanol and filtered. Dried in vacuum oven overnight to obtain 0.38 (80%)

desired product.
\

PREPARATION 4

Synthesis of 3-[5-(4-Methoxy-phenyl)-oxazol-2-yl]-benzoic acid
/

A solution of 1.7g (5.5mmol) N-[2-(4-methoxy-phenyl)-2-oxo-ethyl]-
isophthalamic acid methylester from Preparation 3 in a 3:1:1 mixture of THEF/
methanol/ water was added 10mL (10 mmol) IN NaOH. The mixture was stirred
4 hours at room temperature before concentrating on a rotary evaporator. The
residue was treated with 6M HCI then filtered, washed with water (1X) and dried
in a vacuum oven overnight at 70 °C to provide 1.5 g (91%) desired product.
MS: m/z (APCI, AP+) 296 [M]"

NMR: DMSO 'H § (ppm) 3.79 (3H, s); 7.03-7.07 (2H, m); 7.65- 7.79 (4H, m);
8.03- 8.06 (1H m); 8.26- 8.28 (1H m); 8.54- 8.55 (1H, m).

PCT/IB2003/003616
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O ONOHiI t O HN O 10-- 20 WO 2004/014366
PCT/ 1 B2003/ 003616 -113 Using the procedure from

woe@patsbé on 8 and terephthalic aci d nonomet hyPCT/&B0€3003616

in place of 4-carboxynethyl -benzoic acid nmethyl ester
fromPreparation 7 was obtained 0.48g (50% of
desired white solid. Ms: mHO(APCI, AP+) 472 [M]+
NVR. DMSO 1H S (ppm) 3.77 (3H, s); 3.85 (3H, S);
7.03-7.05 (2H, d); 7.66- 7.78 5 (4H, n); 8.00-8.07

(5H, m; 8.23- 8.25 (PREPARATIONG (1H, s);
10. 77-10.81 (21-1, broad n). PREPARATION 10 Synthesis

of 3-[5-(4-Met hoxy-phenyl)-thiazol-2-yl]-benzoic acid

zgel%{ﬁgl?fﬁgf&bﬁ({\lhp%%g&hﬁ %ég%%)@;ﬁg%}%gﬁ of 1.4 g

okt aBRRdakAItE-bagil ésteet hyl ester from Preparation
2°in 30 nL of dry dioxane was added 1.1g (5.2 nmol)

of P2S5 in one portion. The resulting nixture was
warmed to 50 C for 1 hour before<0Qlighg to room
tenperature and addigg abo @ water. Stirred 2
hours and then filtelfed of f)isglid>product. Triturated
in hot M Nf-N teredy”Dossol ved in THE and
filtered ou a plug of flash silica gel with THE
el uent. Concentration gave 1.4g (100% of desired

product. Used directly in the procedure of o
Pr eparlai g 6n0 nimol) ohdis-(4¢-Mathaxyeptiersh)-iosazol-2oyl]-benzoic acid

AT PPN dx ) SEReR O BDAGHCS e (5 meD HBF o
Q.85 § (4.6 Bhol) hydrazinecarboxylic acid tert-butyl ester was dissolved in 20
mL of dimethylformamide. Stirring was continued 48 hours at room temperature.
Water (60 mL) was added, and the product was extracted with 1:1 THF/ EtOAc
(2x). Combined the organic extracts and washec\i with saturated aqueous NaCl
solution (3x), dried (MgSOy). Dried in a vacuum oven overnight at 70 °C to
provide 1.6 g (82%) of desired product. MS: m/z (APCI, AP+) 410 MT*
NMR: DMSO 'H § (ppm) 1.48 (9H, s); 3.84 (3H, m); 6.93-6.96 (2H, m); 7.25-
7.29 (2H m); 7.36-7.53 (2H, m); 7.60-7.63 (1H, m); 7.69-7.92; 8.00 (1H, s); 8.16-
8.48 (1H, m).

PREPARATION 6
Synthesis of 3-[5-(4-Methoxy-phenyl)-oxazol-2-yl]-benzoic acid hydrazide

/
0
? N.YQ
H,N~nN 0]
H

To a 0 °C suspension of 2.0g (5.0 mmol) N'-{3-[5-(4-Methoxy-phenyl)-
oxazol-2-yl]-benzoyl }-hydrazinecarboxylic acid tert-butyl ester from Preparation

5 in 30 mL EtOAC was bubbled HC] gas for 3 minutes. Gas flow was stopped and
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WO 2004/ 014366 PCT/1B2003/ 003616 -114 A solution of
1.49 (4.3mmol) 3-[5-(4-Met hoxy-phenyl)-thiazol-2-yl]-

whemwapise@ci d net hyl ester from Preparati on 10PCTIE2003/003616

3:1:1 mxture of THF/ nethanol/ water was added | OnL
(10 mol ) 1IN NaOH The m xture was stirred 14 hours
room tenperature before-tbhcentrating on a rotary

ft:{‘? PR e v g AR e 870 BRF U s lete olf iy vashed
o\?ﬁfg E%Rxgﬂ% ﬁrﬂagﬂﬁm%ery & 70 0o RER %hfjt% o%ta?n S(§@%%)

esire nmz (APCl,
NidsiredDivbite 3dti S M$raniz (BPV}D,ABH[M) 7.00- 7. 07 (2H, m;

AR 1;@%7 1S ) 5Ta7eCHS L RH ) (Y BERH U

3}%? |s of N -{
thoxy phenyl) - thi azol - 2-yl | - benzoyl }-
hydra2| necar boxylic acid tert-butyl ester O~t NO S

NNNYO H O 15 Using th from Exanpl e B2 and
1.29 (3.8 mml) 3-[5-(& Eﬁgﬁwﬁ\%

phenyl ) -t hi azol - 2-yl ] -benzoi c aci d from Preparation 11
a [ uct was

oS v SRy botfs PR

3-[5-(4- Met hoxy- phenyl ) -thi azoI 2 yI] benzoic acid
hydrazigle hydrochloride N O S JJNH2 WD 2004/ 014366

PErel B2Q03/ 003616 -115 Using the procedure from

Pr épdPat.i afY 0.85¢g (2.0 mol ) N -{3-[5-(4-

nmet hoxy- {5 zoI yI ] - benzoyl } - hydr azi necar box
Y

ylic acid tert-bu
30.0g (139 mmol) of (4—Bromo—phenyl) acetic acid 5.7g (14 mmol)

DPPP, 32.4 mL of triethylamine, 2.08 g palladium acetate and 300 mL of
methanol were introduced into a vessel. The Vqssel was sealed and pressurized
with carbon monoxide to a pressure of 500psi. The vessel was heated at 100 °C
for 15 hours. The mixture was then cooled and concentrated on a rotary
evaporator before partitioning between EtOAc and 2M HCI. Separated and
extracted the aqueous layer with EtOAc (1x). The organic extracts were combined
and washed with saturated aqueous NaCl solution and dried (MgSO4).
Concentration provided a solid which was slurried in hexane and filtered. The
material was dried in a vacuum oven at ~ 10mmHg at 70 °C; yield 24 g (88%)
MS: m/z (APCI, AP") 179 [MT

NMR: DMSO 'H § (ppm) 3.86 (3H, s); 7.63-7.67 (1H, m); 8.15- 8.18 (2H, m);
8.45-8.46 (1H m).

PREPARATION 8

Synthesis of 4-[2-(N'-{3-[5-(4-Methoxy-phenyl)-oxazol-2-yl]-benzoyl }-

hydrazino)-2-oxo- ethyl]-benzoic acid methyl ester
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from Preparation 12, 0.68g (45% desired product was
obtained. Ms: miz (APCl, AP+) 326 [M+ NVR. DMSO 1H S

WO pap18649 (3H, s); 7.01- 5 7.05 (2H, m; 7. GECT/IB266¢B/003616

(3H, m; 8.00-8.01 (1H, m; 8.03-8.18 (1H, m; 8.24-
(1H, s); 8.45-8.46 (111, m PREPARATI ON 14 Synt hesi s
of 4-[12-(N -{ 1i2-
3- [ 5- (4- Met hoxy- phenyl ) -t hi azol - 2-yl ] - benzoyl }- 10
hydra2| no) - 2- oxo- et hyl ] - benzoic acid nethyl ester ON
(? ,N~~ HOOQO O Using the procedure from
Prepa at 8d067(§21mml) 3-[5-(4- Met hoxy-
phenyl ) - azQ| -i2-yl ]1-bgnzoi c aci d hydrazi de

hydr ochl ori de prorePrepana 0.35 (33% of
ta| ned
b (ppry 3.

desi red product z (APClI, AP+) 502
[M]+ 15 NVR DMSO 211, S); 3.79 (3H
s); 3.83 (3H, s); 7.00-7.04 (2H, 7 7~48- 7.67 (5H,
m; 7.90-7.95 (311, n) 8.11-8.13 (YH, m; 8.24 (1H
s); 8.40- 8 41 (1H, . Illustrative exanples of the
synt hesi s of conggunds of Fornmula | _are _described

bel ow%he {he merelypf 345-(bdlathoxyrahenyl)-ozpzgl-2¢ Wy-benzoic acid
L

t(@lousnel) (I—K@Bfg aﬂ mﬂi)h g (&6 mmﬂijaﬂ;odlymnmglzbchmcgmethyl
0. 25 t t 34

o L AT AL S R e T
f8% AmbBBWiS (?Oggqétﬁﬁamner@%&@maaﬁ V\%\naa@‘éoﬁ@lﬂdéﬁ ad

W th water The organi ¢ phase 2004/ 014366
FPﬁiEtsI asmmmmﬁre Wiats (0@l sepoadied dndifhe ptrm;lcawaeous

ortio i £ H= si concentr.at HCl
bt B BLOY SRS () &9@8% ﬁf%%{‘i“% GPfima Wakhea
%ﬁpsa%h@d E;@ecﬁﬂs wacl 401‘21&6188@@ d, 2 I 2&ultindSolid
white solid. [ M+ 91.0. The product
was triturated in EtOAc and filtered. Dried in a vacuum oven overnight at 70 °C to
provide 0.48 g (49%) desired product. MS: m/z (APCI, AP+) 486 M1
NMR: DMSO 'H § (ppm) 3.66 (2H, s); 3.79 (3H, s); 3.83 (3H, s); 7.04-7.08
(2H, m); 7.48-7.50 (2H,m); 7.53-7.98 (9H, m); 7.99-8.24 (1H, m); 8.52-8.53 (1H,

m).

PREPARATION 9
Synthesis of 4-(N'-{3-[5-(4-Methoxy-phenyl)-oxazol-2-yl]-benzoyl }-

hydrazinocarbonyl)-benzoic acid methyl ester
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obtained (14 g, 0.074 nol) was suspended in anhydrous
nmet hanol followed by the 5 addition of gaseous HCI

wo@r/oas3peri od of 20 m nutes. The warm sol ut i OPCTVEER003/003616

stirred at roomtenperature for overnight, then
concentrated in vacuo. The resulting residue was
triturated with diethyl ethél3-and coll ected by

filt t | 810 f th ¢
0 R kB B 9
(&xter iBplade 6ﬂ4%ﬁﬁ9&ﬂcth?lnﬁeﬁlzbm %b}dtrﬁéth?lzdg‘[er $rovd Prepgﬂﬂﬁ@ﬁ 7

acid neth ester ester synthesi

Stvapoltaipe 9;2183 <§9%bofc$b§1r%w 1tf\‘1\ﬁ§1ddMSutny§ (AWJI rAP+) U2 MT"

W% occ?ﬁjeg’r aﬁ @ﬁ %?’]i T ﬁ@ﬁ?ﬁr %31%%07 78

@I e 8@0@(5705}5 3128825 (11, HO8.56 (0N, )BF.17-808eMH,
Z?amethoxy en?yf/y} chl orlg dg 6 g,( 0%25 nol ) ag%l

rblpﬂ@lﬁéd for overnight. 15 PreC| pitation occurred on
cooling the reaction m xture to roomtenperature. The
sol vent was concentrated and the residue was
triturated with ethyl HCEIPARA’RRDNIO‘I I tered The
filtrate was wash agueous HCl (1 %1
dpysBestavefSolfy (4- Mﬁﬂ!@xwh@@ﬁ}mzeh%yaﬂ %@9@ acrm@et yl ester
2- |somsr was isolated analytically pure utilizing
siliy gel, chromat ography (elution with

di ch h to gidethetitle 20 conpound (10.5
g, 55% te soljfd. 1BNVR (CDC13) 8 8.8 (s, 1H),

83 (d 1H),'ss. @ &7 7.5 (t, 1H, 7.2 (d, 2H)),

6.9 (d, 211), 5. 2H), 3.9 (s, 311), 3.8 (s, 3H)
ppm M 105-106 C ~Step (c):
3-[2-(4- l\/bt hoxy benzyl )-2Htetrazol - 5- yI] benzoi c aci d

suspendba shipeigst gtk Fatapba it -aPpoipoR R -2onty

f %&H%hﬁﬁélzﬁﬂ@ aéiq%étﬂé)q&t&ff§dm PRipdtioR ¥dh 88 of dry dloxane

nonohydrate ( in one portion.
angs addedilokg QSc?cmnm@d)f &b$ein ons portionngheareswltiogmixture was

t Th | ut ' d
| AR oo A JP U i el SRR o i ectpout
' 80 Yxﬂ%h@eraﬁk‘i"n&f‘?h&ﬁy et theR ﬁltexfeti%@f sl réiict it &dtetGn hot

pH=1 using concentrated HCI. The resul'ting precipitate
w30 andfiltered. disswyvediih (IHT armlrfllmmeﬂ theaunghst g ofBabhfsilizm

ST LRSS I
1@11féot1g8m %eﬁ@oé’&ﬂfd &M&@@mﬁﬁﬁﬂﬁ&&%é@&@&é&zwoﬁﬂ (d,

7(t 1H, 7.4 (d, 2H), 6.9 (d,
211) 69(s 2H) 3.7 (s, 3H PPM

PREPARATION 11
Synthesis of 3-[5-(4-Methoxy-phenyl)-thiazol-2-yl]-benzoic acid
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Step (d):
3-[2-(4- Met hoxy-benzyl)-2Htetrazol -5-yl]-benzoyl

0.032 nmol) from Step (c) was 5 suspended in
di chl oronmet hane fol |l owed by the addition of oxalyl
chloride (20.4 g, 0.16 notYl4and catal ytic DMF. The

t t I t t
5 hourstotdon gh e b S5 A RO Rab SRR 250"
GERAR)CAGd mERR] egt&q%mwe a?éﬂ“oki ne iwas: f:1 ntiefuedofTEE/

concentrated’i n vacuo. resi due was triturated

whethanobtwatérewan adderb Orah cﬂl(bmm@c% NaQWH. fibepizture pyas gfirred

L0’ Fragel Fatieer B TRRHE Goreny e B Py s

(6kidubas tBeafed(With M) HICIthén fittere@ hidshed with(vhterHK) add 8ried
(s, 3H) ppm M 122- 124 C. Step (e): 4-({ ]
$n p 2aquimbYaRRpIEH 2 70 O b pvida ot £ ES8F) otsienirepradicto

et ey SBF QR 2 RTE KBRS O Gamu A (g e

hzy(ﬁfgﬁ?hgwé?-f@;' &3, Gn); 79018 00DIE, Ay €. 1ucs. e mﬂaﬁ) 8e2-

i'n di chl or oret hane (20 ni
a(d:lHes) ﬁh@l&éﬁdlﬁ,hhbrl de (0.33 g, 1.01 nmol) prepared
in (e). The reaction mxture was stirred at room
tenperature for 16 hour, then diluted with aqueous HC
(1M 20 20 niL). The oPpEPARATERE 1RAsS separ at ed,
washed with brine, dried n concentrated in

Bywihysis DA ﬂéﬂﬁﬂﬁM@KMYr@éﬂygﬂ%ﬂ)uqlz?eﬂUﬁ’PWI}-

ane/ et e a white solid (0.38 g,

g‘é’%mnfﬁff\ﬁ%yl%ﬁg’@g’g)&@d Sgﬂﬁy 1H), 8.5 (s, (114) )
2 (d, 1H, 8.1 (d, 1H), 7. (d 2H), 7.8 (t, 1H),7.5

(d, 2H), 7.4 (d, 2H), 6.9 (d, 2H), 5.9 (s, 2H), 4.5
\ 3.7 (s, 311) ppm M 167-168 C.

Using the procedure from Example B2 and 1.2g (3.8 mmol) 3-[5-(4-methoxy-
phenyl)-thiazol-2-yl]-benzoic acid from Preparation 11 as starting material, the

desired product was obtained.

PREPARATION 13
Synthesis of 3-[5-(4-Methoxy-phenyl)-thiazol-2-yl]-benzoic acid hydrazide
hydrochloride

The carboxylic acid internmedi ate (1PCTIB2003/003616
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N H\ ( NN HOO The ester (0.065 g, 0.14 nmol)
prepared in Exanple 1, Step (e) was diluted with

waewaouses et r ahydr of uran fol |l owed by the addi t POIIR2003/003616

lithium5 hydroxi de nmonohydrate (0.0 18 g, 0.4 mmol).
Fol | owi ng the experinental conditions described in
(d) yleldedthefree acid (bl®45 g, 71 %asav\,hlte

lid. VR .8 (h 1
o5 (s PR rgdes T flf@ép%r%ama&a%dfgs g ogningh g Tt
7mgth&7§5 p}kﬁ%rl)-tﬁraﬂol(ﬂﬁl.]-béhﬁoyl Bhidrbgineciboxyfic 9c1(1$ert—3ﬁi)yl ester
My 202-205 C.

Heqh mﬁ@rﬁ@ndfl Qﬁﬁfﬁ%mgﬁeﬂ/wméwtms @étailrwdSt ep (b) of

kvl
IR B pe B 2, R SRR EDRIIQ B bl 79 Gt 7.01-
- 8.6xamal @);3.03-8l1 g e} .
dﬁ“?ﬁ’%‘% T Egﬁgm%&ANPLE A )-(%g 19€ETIAR 8.24
3AH2s) 3 Bﬁéxyﬂb@hzyl) 2H-t etrazol -5-yl ] - benzoyl ami no
}-nmethyl)-benzoic acid nethyl ester. M 153-154 C. ~~
OCH3 ONNI11 N 20 O EXAMPLE 4 WO 2004/ 014366

PCT/ | B2003/ 003616 - 1111{EPA]1ATION 14
3-[2-(3-Met hox -benz )-2Htetrazol - 5y| ]-beiizuyi annn
oSanhﬁétsmf Ayl éﬂé( ¢tboxwewli thiggole2-yibbenzoyd-N- N

1h d&zﬂ%)—'&—oxo-ethyl]—benzo1c acid methyl ester

0]
©\@“ u
S N
H m\(o\
)

Using the procedure from Preparation 8 and 0.67 (2.1 mmol) 3-[5-(4-Methoxy-
phenyl)-thiazol-2-yl]-benzoic acid hydrazide hydrochloride from Preparation 13
0.35 (33%) of desired product was obtained. MS: m/z (APCI, AP+) 502 [MT"
NMR: DMSO 'H § (ppm) 3.65 (2H, S); 3.79 (3H, s); 3.83 (3H, s); 7.00-7.04 (2H,
m); 7.48- 7.67 (5H, m); 7.90-7.95 (3H, m); 8.11-8.13 (1H, m); 8.24 (1H, s); 8.40-
8.41 (1H, m).

Tllustrative examples of the synthesis of compounds of Formula I are

described below in the Examples.
EXAMPLE 1

Step (a): 3-(2H-Tetrazol-5-yl)benzoic acid methyl ester

To a solution of 3-cyanobenzoic acid (12.3 g, 0.083 mol) in toluene (300
mL) were added sodium azide (16 g, 0.25 mol) and triethylamine hydrochloride
(34 g, 0.25 mol) respectively. The reaction mixture was refluxed for 4 hours,

cooled to room temperature, and diluted with water (300 mL). The organic phase



10

15

20

25

30

HOP O 5 EXAMPLE 5 4-({
3-[2-(4-Fl uoro-benzyl)-2Htetrazol -5-yl]-benzoyl am no

w0 200@03bg - benzoic 10 acid nmethyl ester. M 1FOFIB2803003616

ONNN NV /I N / HOEXAWLE 6 15 4-({
3-[2-(4-Fl uoro-benzyl)-2Htetrazol -5-yl]-benzoyl am no
}-methyl)-benzoic acid. Mi1s22-224 C. ONN 1 N HO

O 20 EXAWVPLE 7 WD 2004/014366 PCJ/| -
s eparated and the aqueous portion was acidlcf-ll-ed (%ﬁg(f%ggg’ golrﬁzentraltg

AR PRI ot sh S gz ond 1o
Of bhe\iridole astd Whitedbid. CI-MS: C8H6N402 [M+1] 191.0. The product
obtained (14 g, 0.074 mol) was suspended in anhydrous methanol followed by the
addition of gaseous HCI over a period of 20 minutes. The warm solution was
stirred at room temperature for overnight, then concentrated in vacuo. The
resulting residue was triturated with diethyl ether and collected by filtration to
yield 12.1 g (81%) of the methy] ester intermediate 2. CI-MS: COH8N402 [M+1]
205.2
Step (b): 3-[2-(4-Methoxy-benzyl)-2H-tetrazol-5-yl]-benzoic acid methyl ester

The methyl ester synthesized in Step (a) (12.1 g, 0.059 mol) was diluted
with acetonitrile (300 mL) and triethylamine (6.6 g, 0.060 mol). Dissolution
occurred after stirring at room temperature for 5 minutes. The solution was treated
with 4-methoxybenzyl chloride (6.6 g, 0.065 mol) and refluxed for overnight.
Precipitation occurred on cooling the reaction mixture to room temperature. The
solvent was concentrated and the residue was tr\iturated with ethyl acetate and
filtered. The filtrate was washed with aqueous HCI1 (1M, 50 mL), dried (MgSO4),
and concentrated in vacuo. The 2-isomer was isolated analytically pure utilizing
silica gel chromatography (elution with dichloromethane) to give the title
compound (10.5 g, 55%) as'a white solid. "HNMR (CDCI3) § 8.8 (s, 1H), 8.3 (d,
1H), 8.1 (d, 1H), 7.5 (t, 1H), 7.2 (d, 2H), 6.9 (d, 2H), 5.7 (s, 2H), 3.9 (s, 3H), 3.8
(s, 3H) ppm. Mp 105-106 °C.
Step (c): 3-[2-(4-Methoxy-benzyl)-2H-tetrazol-5-yl]-benzoic acid

The ester prepared in Step (b) (10.4 g, 0.032 mol) was suspended in
aqueous tetrahydrofuran (20 mL, 1:1) followed by the addition of lithium
hydroxide monohydrate (4 g, 0.096 mol) in one portion. Dissolution occurred after
stirring at room temperature for 30 minute. The solution was stirred for an
additional 16 hours. The THF was concentrated in vacuo and the aqueous solution
was acidified to pH=1 using concentrated HCI. The resulting precipitate was

collected by filtration and recrystallized from hexane/ethyl acetate to give the title

compound (10 g, 100%) as a white solid. "HNMR (DMSO0-d6) § 8.6 (s, 1H), 8.3
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EXAMPLE 8 4- ({
3-[2-(3-Fluoro-benzyl)-2Htetrazol -5-yl]-benzoyl am no

w0 200803bg - benzoic 10 acid. M 217-219 C \~ PCT/(B28BIN03616

/N H\i N/ HO O 15 EXAMPLE 9 4-{

[3 (2-Thi azol 2-yl met hyl - 2Ht et r azol - 5- yI) benzoyl am no
- et hyl -benzoic acid rElf/Ryl ester. 158- 160 C.

Ssoon s Ao PossSeg 654924 b o 86197 51

[p§n£2 But - 2-enyl - 2H-tetrazol - 5- yI) benzoyl am no] - met hy
I"“}benzoi c acid nethyl ester. 107-108 C. ONN N
H$tep (d): l\B—[E—(@M@b‘P@t@Y@MD %&t%ml;ﬁ yll-benzoy! chloride.

4- (am pone b n I f
& RIS B sl OB B0 Bl
Lkhbﬂdn&éd‘ﬁ ditorbtheehepe folloaveddly thoadtlitidroasoxass ehiobide (1004 g,
Exanple 1 yielded the follow ng

0.16 mol) and catalytic DMF. The reaction mixture was stirred at room
temperature for 3 hours, at which time dissolution was nearly complete. The
reaction mixture was filtered and concentrated in vacuo. The residue was
triturated with petroleum ether and collected by filtration to give the title
compound (9.5 g, 90%) as a white solid. 'HNMR (CDCI3) 8 8.9 (s, 1H), 8.5 (d,
1H), 8.2 (d, 1H), 8.6 (t, 1H), 7.4 (d, 2H), 6.9 (d, 2H), 3.8 (s, 3H) ppm. Mp 122-
124°C.

Step (e): 4-({3-[2-(4-Methoxy-benzyl)-2H-tetrazol-3-yl]-benzoylamino }-methyl)-

benzoic acid methyl ester

I N -

N N ©
H

0

/o

To a solution of methyl 4-(aminomethyl)benzoate hydrochloride (0.22 g,
1.1 mmol) and triethylamine (0.22 g, 2.2 mmol) in dichloromethane (20 mL) was
added the acid chloride (0.33 g, 1.01 mmol) prepared in (e). The reaction mixture
was stirred at room temperature for 16 hour, then diluted with aqueous HCI (1M,
20 mL). Thé organic phase was separated, washed with brine, dried (MgSO4), and
concentrated in vacuo. The residue was recrystallized from hexané/ethyl acetate to
give a white solid (0.38 g, 83%). 'HNMR (DMSO-d6) § 9.4 (t, 1H), 8.5 (s, 1H),
8.2 (d, 1H), 8.1 (d, 1H), 7.9 (d, 2H), 7.8 (t, 1H),7.5 (d, 2H), 7.4 (d, 2H), 6.9 (4,
2H), 5.9 (s, 2H), 4.5 (d, 2H), 3.8 (s, 3H), 3.7 (s, 3H) ppm. Mp 167-168 °C.

EXAMPLE 2

4-({3-[2-(4-Methoxy-benzyl)-2H-tetrazol-5-yl]-benzoylamino }-methyl)-benzoic

acid
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conmpounds: EXAMPLE 11 15
3-[2-(4- Met hoxy-benzyl)-2Htetrazol -5-yl]-N-thiazol - 2-

wQ koveiobbe benzam de Mp 143-145C. O NN a N OBH/IE2003403616

3 INSI N 20 EXAMPLE 12
3-[2- (4- Met hoxy- benzyl)-2Htetrazol - 5-yl]-N-(4-norphol
i n-4-yl net hyl - benzyl ) - benzdh$-de Mp 161-162 C. 25 WO
2004/ 014366 PCT/1B2003/003616 -122 O NN O ~ HI
N N- O EXAVPLE 13 5 NN
!
1

O
N- (3-Chl oro-4-fl uoro-benzyl)-3{[2-(4- etk
Htetrazol -5-yl]- benzamde NC
G/ NN H FdJd 10 ‘@-
H
0O

The ester (0.065 g, 0.14 mmol) prepared in Example 1, Step (e) was

eo)e)

diluted with aqueous tetrahydrofuran followed by the addition of lithium
hydroxide monohydrate (0.018 g, 0.4 mmol). Following the experimental
conditions described in (d) yielded the free acid (0.045 g, 71%)as a white solid.
"HNMR (DMSO-d6) § 12.8 (bs, 1H), 9.4 (t, 1H), 8.5 (s, 1H), 8.2 (d, 1H), 8.0 (d,
1H), 7.9 (d, 2H), 7.7 (t, 1H), 7.4 (dd, 4H), 6.9 (d, 2H), 5.9 (s, 2H), 4.5 (d,'ZH), 3.7
s, 3H) ppm. Mp 202-205 °C.

Replacement of 4-methoxybenzyl chloride in Step (b) of Example 1 with
an appropriately substituted alkyl halide and utilizing the experimental conditions

described for Example 1 and Example 2 yielded the following compounds:
EXAMPLE 3
4-({3-[2-(3-Methoxy-benzyl)-2H-tetrazol-5-yl]-benzoylamino } -methyl)-benzoic

acid methyl ester. Mp 153-154 °C.

OCHjg

\

N

oot
H

0

/o

EXAMPLE 4

O l;l—-N



3-[2- (4- Met hoxy- benzyl)-2Htetrazol -5-yl]-N-(3-trifluo
romet hyl - benzyl )- 15 benzam de M 162-163 C. O NN

WO SNAQM3XCH3 CF3 EXAMPLE 15 20 WO 2004/ 01436PCT/1B2003/003616
PCT/ 1 B2003/ 003616 -123
N- 2, 1, 3- Benzot hi adi azol - 5-yl net hyl - 3-[ 2- (4- met hoxy- ben
zyl)-2H tetrazol -5-yl ]- benkHhi de I\/p 207-208 C. ONN

v I I

B ez P ST I R o prsRy

a@w mﬂzoﬁq@t hyl)- benzam de M 166-169 C. 10 O N-N
N H N OCH3 EXAMPLE 17 15

N- Benzyl 3 [2 (4- met hoxy- benzyl)-2Htetrazol -5-yl]-ben

zam de Mp 169-170 C. O N-N aOCH3 OCH3

\

EXAMPLE 5

4-({3-[2-(4-Fluoro-benzyl)-2H-tetrazol-5-yl]-benzoylamino }-methyl)-benzoic
10 acid methyl ester. Mp 179-178 °C.

o WL
Jeansat
H
O
/o

EXAMPLE 6

15
4-({3-[2~(4-Fluoro-benzyl)-2H-tetrazol-5-yl]-benzoylamino } -methyl)-benzoic
acid. Mp 222-224 °C.

NN

O
/N
NJK@/kN'
H
HO
@]

20 EXAMPLE 7



I\ HN 20 EXAMPLE 18 WD 2004/ 014366 PCT/ | B2003/ 003616
-124

W@2¢4020{486dvet hoxy- benzyl ) -2H tetrazol - 5-yl ] - N- ppeT/tB20034003616

yl met hyl - benzam de Mp 163-164C. ONN\ \ N/ NN
OCH3 NC1 H\ 5 EXAMPLE 19
N- 1, 3- Benzodi oxol - 5-yl met hyl2(B- [ 2- ( 4- met hoxy- benzyl ) -2

t -5-yl]- enzam_.d H3 N=N O N N.I. \ 0

o R e p s PO R O RO P oTsmaepenadl

- bz Oy 13e Dl o 2H-t et razol -5-yl ] -N-(2-pyridin
?“z‘f%?%ﬂr\ﬁt& M . 2 e o 7 N 1 iYo

LC M5: MW 414. 46, 100% purity EXAMPLE 21 WO
2004/ 014366 PCT/1B2003/003616 -125 E
3-[2-(4- Met hoxy- benzyl) \ ¥7-N-(2-trifluo
ronmet hyl - benzyl ) - benza de. : \ CF3

EXAMPLE 8

4-({3-[2-(3-Fluoro-benzyl)-2H-tetrazol-5-yl]-benzoylamino } -methyl)-benzoic
10 acid. Mp 217-219 °C.

_F

\

.N

N N’
H
HO
0

15 EXAMPLE 9

0 I;l—N

4-{[3-(2-Thiazol-2-ylmethyl-2Htetrazol-5-yl)-benzoylamino]-methyl{-benzoic
acid methyl ester. Mp 158-160 °C.

S
o NN
/ N
N N
T
Og
/o

EXAMPLE 10

20
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Whewzan3ee.

N,NH 5 LCM: MN467.45, 94.93% purity EXAVPLE 22
N- 1 sopropyl - 3-[ 2- (4- met hoxy- benzyl )-2Htetrazol -5-yl ] -

96.37% purity EXAMPLE 23 15

N- (2, 3-Di fl uoro-benzyl)-3-[2-(4-nmet hoxy-benzyl)-2Htet
razol -5-yl]-benzanide. H3EBIN-NOF / ' N LCM: MV
435.43, 100% purity 20 EXAMPLE 24

N- Fur an- 2-yl net hyl - 3-[ 2- (4- et hoxy- benzyl ) - 2H-t et r azol

- L= .98 AN B fn6d1-MBRYDBERLDRS methyl
ﬁ&%(]zl—%‘%zal\@\lqg t/eﬂ% N '\?11/()) Hﬂﬁﬁd I\/B:]/ MWV %3}9 41, i:1Lé(§)((l)% Y
pater.tVip ESANPR BC25 5

3-[2-(4- Met hoxy- benzyl)-2H tetrazol -5-yl]-N-(1-phenyl -
et hyl)-benzamide. H3CO\ N=NO NNI \ NI \

o~
@) [;J-—N .

N

H
O
/o

Replacement of methyl 4-(aminomethyl)benzoate hydrochloride in Step
(e) of Example 1 with an appropriately substituted amine and utilizing the
experimental conditions described for Example 1 yielded the following

compounds:
\

EXAMPLE 11

3-[2-(4-Methoxy-benzyl)-2H-tetrazol-5-yl]-N-thiazol-2-ylmethyl-benzamide Mp
143-145 °C.

o L
N OCH
S N N 3
WY

EXAMPLE 12

3-[2-(4-Methoxy-benzyl)-2H-tetrazol-5-yl]-N-(4-morpholin-4-ylmethyl-benzyl)-
benzamide Mp 161-162 °C.

10 HBCON=EN O N, N LC MS: MN 35BCHIB2003/003616
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L MS: MANV427.51, 100% purity 10 EXAMPLE 26
N- (4- Met hoxy- benzyl ) - 3-[ 2- (4- met hoxy- benzyl )-2H-tetraz

wW@bLe0B/0y43p6 benzam de Mp 159-160 C. 15 0 N-N N MNN/IB20G3HB3616

H3CO Repl acenent of 4-net hoxybenyl chloride and nethyl

4 20 (am nonet hyl ) benzoate hydrochloride in Steps (b)
and (e) respectively of Bl3dple 1 with an
appropriately substituted al kyl halide and am ne, and
utilizing the experimentgl conditions| described for
Exanple 1, yielded the foll ow M/g)
2004/ 014366 PCT/ | B266 i %
N- Benzyl - 3- ( 2- but :
Mp 100-101 C O
3-(2-But-2-enyl - PH-t et razol - 5-yl)- N (3- et hoxy- benzyl)
-benzanmide. 0 NkI—BCO NH\ I N Elem Anal. Calcd.
For C20H21N502: I%Q 6.10% H, 5.82% N, 19.27% Found:
C, 66.00% H, 5.78% N, 19.23% 15 EXAMPLE 29
N- Benzyl - 3-[ 2- (4- cyano- benzyl ) -2H-tetrazol - 5-yl ] - benza
mde. M 191-192 C 0 NNNCN |

EXAMPLE 13

N-(3-Chloro-4-fluoro-benzyl)-3-[2-(4-methoxy-benzyl)-2H-tetrazol-5-yl]-
benzamide Mp 150-151 °C

O N-N
/
\

N : ~OCHs;
N N _
H
P

EXAMPLE 14

3-[2-(4-Methoxy-benzyl)-2H-tetrazol-5-y1]-N-(3-trifluoromethyl-benzyl)-
benzamide Mp 162-163 °C.

T=Z
Z\

CFs

EXAMPLE 15



N H 20 cf*' ~ EXAMPLE 30 WD 2004/ 014366
PCT/ 1 B2003/ 003616 -128 4-(5-{

w@24ogBy4366li n- 4- yl met hyl ) - car banoyl ] - phenyl PCT/IB2003/003616
}-tetrazol -2-yl nethyl)-benzoic acid. TFA salt M 222C
dec. ONN/ CO2H I V' / NNN N~~~ H 5 EXAMPLE 31
4-(5-{ 3-[(Pyridin-3-yl met 23~ car barmoyl ] - phenyl

-t ol -2-vyl nme - ' ' . t
A I R e L e e
3pdnl MatdawWip Py 288 Re3- Y| met hyl ) - car banoy! ] - phenyl
}-tetrazol-2-ylnethyl)- benzoic acid. TFA salt M 235C
dec. ON-N/ COSH N N NON 20 EXAMPLE 33 4-(5-{

3-[(2- Met hoxy- pyri di n-4-yl met hyl ) - car ba |']-phenyl

}-tetrazol -2- 25 yl nmet hyl jy benzoiyg-pdci FA salt M
228C dec. WD 2004/014366 RCT/ | B2gO3NDO OC"%Q
N N
H
4
|
N\S’N
5
EXAMPLE 16
3-[2-(4-Methoxy-benzyl)-2H-tetrazol-5-yl]-N-(2-methoxy-pyridin-4-ylmethyl)-
benzamide Mp 166-169 °C.
10
e L
7, N
- NJ\©/QN, OCH
N
OCHg
EXAMPLE 17
15
N-Benzyl-3-[2-(4-methoxy-benzyl)-2H-tetrazol-3-yl]-benzamide Mp 169-170 °C.
0 L
I,N
N \ OCH,
H
20

EXAMPLE 18
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O NN/ CO2H o0, HHCON N H 5 EXAMPLE 34
N- (4- Fl uor o- benzyl ) - 2- met hoxy- 5-[ 2- (4- met hoxy- benzyl ) -

WQPkboum®i436e 0l - 5-yl |- benzam de. 10 Step (a): PCT/IB2003/003616

5- ( 3- Brono- 4- et hoxy- phenyl )-2Htetrazol e. The sane
procedure was used to forn1th2 tetrazol e as that mhlch
was described in Step (a) df Exarrple 1. Yield: 9.9 g,
9?2 M&Mﬁ:& OH-Rtrdzdl-5-{13-N-p{P din4:

Y ( g%@%’l% pprr 0 S{, ¥ gﬁ in-4- ﬁrrfe%yl Hhzanfad Mp
516331@#8&0 4- et hoxy phenyl ) - 2- (4 met hoxy- benzyl ) - 2H-t

etrazole 15 The tetrazole synthesized in Step (a) was
al kyl ated using the experinmental conditions descrlbed

in Step (b) of Exanple 1. Yield: 8.6._g 9% HNNR
(CDC13) 6 8.3 (s, 1H), 8.0 (d, LN 7. @. 7.0

(d, 1H), 6.9 (d, 5. 72(s N3.
(s, 3H ppm Stey (ey° N N’ OCQH@
2- Met hoxy- 5- [ 2- (H<get hobly- |)-2Htetrazol -5-yl ] -be

nzoic acid 20 nethyl ‘ester. The tetrazole (4 g, 0.011
nol) prepared in Step (b) was added to a glass- |ined
reactor containing triethylamne (0.73 g, 0.03 nol),

di phenyl phosphi nyl propane (0.66 g, 1.6 mmol),

pal l adium (11) acetate (0.B%aA84prH1bmmol), and
anhydrous nethanol (70 nlL). The reaction m xture was
heated to 25 100 C under 500 psi carbon nonoxi de for

R Rl R S D

W&&zﬁﬁﬁbentrated I n vacuo and t he resi due was
recrystallized from hexane/ ethyl acetate to give

white crystalline needles (1.6 g, 43%. M 110-111 C
1IHNMR (CDC13) S 8,do (s, 1H), 8.2 (d, 1H), 7.8 (m 1H),
7.3-7.5 (m 3H), 7 1H), 6.9 (d, 2H), 5.7 (s, 30

oH), 4.0 (s, 3H), 3.  3H=N3. 8 (s0 3H ppm WO
2004/ 014366 PCT/ | B200 NGl
Ry
(@)

LC/MS: MW 443.46, 94.69% purity
EXAMPLE 20
3—[2—(4—Methoxy-benz_yl)-ZH—tetrazol-S-yl]-N—(2—pyridin-4-yl-ethyl)-benzamjde,

HsCO,

Q/ N=N 0O ~Z\|
N, 4 l
N)\©)k S

LC/MS: MW 414.46, 100% purity

EXAMPLE 21
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Step (d):
2- Met hoxy-5-[ 2- (4- net hoxy-benzyl )-2Htetrazol -5-yl ] -be

wWo2ouo1466 d. The ester (0.91 g, 2.57 mmol) obPEi/M2d03/(93616

Step (c) was converted to the corresponding
carboxylic acid utilizing r tion conditions
d;?;&*ﬁfd in step c of Exdﬁg e 1. Yield: 0.57 g, 65%
134 iGNz )-8 Hotefrazol B)1]-N8 ﬁtdfﬂm st kS
(lgénzgagde 7.2 (d. 1H), 6.9 :ﬂ?]zré r&ﬁ?tﬂ%lFBe’legl.)l

3.8 (s, 3H) ppm &ep(e)
2- Met hoxy-5-[ 2- (4- et hoxy-benzyl)-2Htetrazol -5-yl ] -be
nzoyl chloride. The acid chloride was prepared from

the carboxylic adi@(0.52g, 1.54 nmol, Step (d))
usi ng reaction condi 9S previously described for
step d of 10 Exarrplh,@!— rude pfoduct CF;57 g,
tan solid) was used V\/ltth n actleri zati on.
Step (f): H
N- (4- Fl uor o- benzyl ) - 2- met hoxy- 5- (4-meth - benzyl ) -
I mde. OCH3 O N=NNN H3COF
%‘E&Fﬁ% l\g?ﬁ%%ﬁ%%?é 9399@6’}&(5 (0.2 g, 0.56 mmol ) obtained
in Step (e) was taken up in dichloronethane (2 niL)
and added dropwise to a solution of 4-
f1 uor obenzyl ani ne (0. 07 gE)éAHB’hEﬁﬁ) and
triethylamne (0.062 g, 0.61 mmol) in dichloronethane
S\i mL)._ The reaction mxture was stirred at room
t ﬁ@pemwhadﬂ(@mezlﬁbmdmwmﬂ-teh@ibmﬁqtb@&amlggw aqueous
Ha (1M 5 nL). The organic phase was separated,
dried (MgSO4), and concentrated in vacuo. The
resulting solidHage, triturated with petrol eum

et her/ di et hyl ether 1) to yield a pale yellow solid
(0.18 g, 72% . 1HN 13\):NS 8.9 (@, , 8.3 (d,
1H), 8.1 (bs, 1H, 7. : 2H), 7.1 (m
3H) 6.9 (d, 2H), 5.7 (s, ZlLl) H, 4.0 (s,

3.8 25 (s, 31-1) ppm M 3% SC. Repl acenent
g&lﬁgm '23%/ amne in Step (f) of Exanple 27 with-
5’8 3EAMEHRY ut ed ani ne yi el ded t he

correspondi ng tetrazol e anm de derivatives:

EXAMPLE 23

N -(2,3—Diﬂuoro—benzy1)-3—[2-(4-methoxy—benzyl)-2H—tetrazol—5—yl]-benzamide.

HsCO

Q N=N 0 F
N

LC/MS: MW 435.43, 100% purity

EXAMPLE 24

N—Furan-Z-ylmethyl-S—[2—(4-methoxy—benzyl)-2H—tetrazol-5—yl] -benzamide.
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WD 2004/ 014366 PCT/1B2003/ 003616 -131 EXAMPLE 35 4-({
2- Met hoxy-5-[ 2- (4- net hoxy-benzyl )-2Htetrazol -5-yl ] -be

wozanloatshero - net hyl)-benzoic acid). M 177- 1F@Tr/(B2003/003616

OCH3 O NNN \" H, H3CO& 5 O EXAWPLE 36 4-({

2- Met hoxy- 5-[ 2- (4- nmet hoxy- benzyl )-2H-tetrazol -5-yl]-be
nzoylam no }- 10 nethyl)-bdigei c acid. M 207-209 C.
OC H3 O NN N /' ~N HO H3CO O EXAMPLE 37 15

2- Met hoxy- 5-[ 2- (4-Te xy- benzyl) - 2H-tetrazo| 5-yl]-N
(4-trifluoronethyl - yl )\rJgpnzam ds. 188- 190 C.

QCH3 O N=N %H I -\ ~ j{‘gS F3 2V‘D
2004/ 014366 PCT/ | 82003/ 00 | P
LC/MS: MW 389.41, 100% purity

EXAMPLE 25

3-[2-(4-Methoxy-benzyl)-2H-tetrazol-5-y1}-N-(1-phenyl-ethyl)-benzamide.

HaCO.

Q,N'N:/N 0

LC/MS: MW 427.51, 100% purity
\

EXAMPLE 26

N-(4-Methoxy-benzyl)-3-[2-(4-methoxy-benzyl)-2H-tetrazol-5-yl]-benzamide Mp
159-160 °C. '

Replacement of 4-methoxybenyl chloride and methyl 4-
(aminomethyl)benzoate hydrochloride in Steps (b) and (e) respectively of
Example 1 with an appropriately substituted alkyl halide and amine, and utilizing
the experimental conditions described for Example 1, yielded the following

compounds:



10

15

20

EXAMPLE 3 8
Benzyl {3-[ 2- (4- net hoxy- benzyl)-2Htetrazol -5-yl | -benzy

wo peoatri4ses hydrochloride. Step (a): { PCT/IB2003/003616

3-[2- (4- Met hoxy- benzyl )-2H tetrazol -5-yl]-phenyl }
-methanol . 5 The acid chloride (2.5 g, 7.6 mmuol)
prepared in Step (d) of Exakdle 1 was added to a
suspensi on of lithium al urg)awi%fi%j de ("LAH') (0.58
g, 25 mmol) in tetrahydrotfuran (10 nL) cooled to 0 C
The reaction m xture gradually warned to room '
tenperature over two_hours. Agueous HC was added
N-dienrde3-Cobejriepit-2Hbieazd-3- wiberngpanide. Mp A 8018k °C.
diluted with ethyl acetate and filtered through 10
Celite. The filtrate was washed with brine, dried
(MgS™), and concentrated. The results Vi scous
liquid was triturated w ph hexang/nfl ethyl ether to
yield a pale yellow solild (1.9/g, \84%. M 70-72 C.
Step (b): N N’

5- ( 3- Br ononet hyl nylH -2 nmet hoxy- benzyl )-2Htetra
zole. The al cohol (1 g, 3.37 nmol) of Step (a) was

di ssol ved in dichloronethane 15 (25 nL) and added
dropw se at roomtenperature to a solution of
phosphorous tribromde (1 g, 3.7 nmmol) in

di chl oromet hane (75 nl). ﬁ%@qgﬁi hON was stirred for
16 hours, then concentrated in vlg:%% The residue

obt ai ned-was triturated wwth hexane and coll ected by

filtration t ield i.te solid (1. , 92 9.

et o en Sttty Sl N Byt -t bipivaniae |
1H), 7.4 (d, 2H), 6.8 (d, 2H), 5.8 (s, 20 2H), 4.5
(s, 2H), 3.7 (s, 3H) ppm Step (c):

Benzyl { 3- [ 2- (4- net hoxy- benzyl ) - 2H-t et r azal /5=yl ] - benzy
|'}-am ne hydrochloride. H3CapgN=N MN-N'I / H HC 25

The al kyl halideyf{db42.9, 1.0 \I) Ipr@pared in Step
(b) was dissolved in @ r alydr an N20 nL) followed
by the addition of bekzy¥l am 4 g, 2.2 mmol).

The solution was refluxed for 16 hours, cooled to room

{ Blopro ek Calcdafior CiGHRD0AL A6 TREN3. 89608/ UL ound: C,
{%@&%‘%gﬁ;@%ﬁ?ﬁ?@.g%‘/ggg?ét 2“9 crude product was

EXAMPLE 29

N-Benzyl-3-[2-(4-cyano-benzyl)-2H-tetrazol-5-yl]-benzamide. Mp 191-192 °C.

Q N'N\/\©\CN
[ N
N N
H

EXAMPLE 30
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filtered, and the filtrate concentrated. The free base
was isolated pure as a colorless liquid using silica

w@elo4obhesrat ogr aphy (el ution with PCT/IB2003/003616

di chl oronet hane/ THF) . The conpound was taken up in
di ethyl ether and 5 precipitated as the HO salt upon
treatnent with gaseous HC -12BRe solid (0.25 g, 57%

R b i A Yoo eyt R etearal &-vigsiind sbenzoie

h o y substituted am ne or al cohol,
WEH ?P{Sllsﬁﬂﬂ @%20%%'8“3 wi | be obt ai ned. 10 EXAMPLE

39 (4-Met hanesul fonyl -benzyl) -{
3- [ 2- (4- et hoxy- benzyl ) - @H—tetra&al %&A
am ne. H3CO ~ ~ N, VPLE

N
40 4-({ > N
-[ 2- (4- Met hoxyH yl )H- razol -5yl ] -benzyl am no

3
}-methyl)-benzoic 20 acid. H3COi N=N NNI H) OH
O EXAMPLE 41 WO 2004/014366 PCT/|1B2003/003616 -134

(4- Met hoxy- benzyl)-2Htetrazol -5-yl]- benzyl oxynet

4-
3-T2-
hyl } -benzoic acid. H3CEXNNMPIN 31

{
[2
yl
4-(5-{3-[(Pyridin-3-ylmethyl)-carbamoyl]-phenyl }-tetrazol-2-ylmethyl)-benzoic
acid. TFA-salt Mp 253°C dec.

o N-N CO.H
! N
NN N
L J H
EXAMPLE 32

4-(5-{3-[(Methyl-pyridin-3-ylmethyl)-carbamoyl]-phenyl } -tetrazol-2-ylmethyl)-
benzoic acid. TFA salt Mp 235°C dec.

EXAMPLE 33

4-(5-{3-[(2-Methoxy-pyridin-4-ylmethyl)-carbamoyl]-phenyl } -tetrazol-2-
ylmethyl)-benzoic acid. TFA salt Mp 228°C dec.



NI j O/ \ OH O5 EXAMPLE 42 4-{

3-[2-(4- Met hoxy-benzyl)-2Htetrazol -5-yl]-benzyl oxy}-b
wepwaiocsdaci d. H3CO O \ N=N fOH N, N Oe It 10PEXMIPLINZG616

43 4-{

5-[3-(3-Phenyl - prop-1-ynyl ) - phenyl ] -tetrazol - 2-yl net hy

| }-benzoic acid. 0 OH NIRO-N N 15 Step (a):

5- (3-1o0do-phenyl)-2Htetrazole. The 3-iodobenzonitrile

(3.6 g, 16.6 mmmol) was converted to the corresponding

tetrazole (4.1 g, 91% utilizing reaction condi p&ens

previously described in Step (a) of exarml_npl\@‘,lyeb H
C7H51IN2 [ Mm+l] 273.0. BoSte N 2
4-[5-(3-10do-phenyl) - ePr nzoic acid
tert-butyl ester. WO 2004 O 366 P 003/ 003616
-135 The tetrazole (4 g, 14.7 nmmol) prepared in Step
(a) was al kylated using the reaction conditions
previously described in Step (b) of Exanple 1 to give
anal ytically pure 2-regioisomer (3 g, 44% and the

5 1-regioisoner (0.54 g, 8% respectively. 1HNWM

(CDC13) 2-regioi soner S 8@(@?%‘%@2 8.1 (d, 1H), 8.0
(d, 5 21-1), 7.8 (d, 1H % 7.2 (m 211),
5.8 (s, 2H), 1.6 (s, 9H) ppm 1BINMR (CDC13)
N e%hgr; Onr?zg'Q)Z nyt}@xy(Ss[Z%eqlogy ggnzyg)F%H WS]S§ é(él—l)
(b%}lz 45L5- (3- 1 odo- phenyl ) -t etrazol - 2-yl met hyl | - benzoi c
acid e

10 Step (a): 5-(3-Bromo-4-methoxy-phenyl)-2H-tetrazole.

The same procedure was used to form the tetrazole as that which was
described in Step (a) of Example 1. Yield: 9.9 g, 97%. "HNMR (DMSO-d6) § 7.8
(s, 1H), 7.6 (d, 1H), 6.9 (d, 1H), 3.5 (s, 3H) ppm.

Step (b): 5-(3-Bromo-4-methoxy-phenyl)-2-(4-methoxy-benzyl)-2H-tetrazole

15 The tetrazole synthesized in Step (a) was alkylated using the experimental
conditions described in Step (b) of Example 1. Yield: 8.6 g, 59%. '"HNMR
(CDCI3) § 8.3 (s, 1H), 8.0 (d, 1H), 7.4 (d, 2H), 7.0 (d, 1H), 6.9 (d, 2H), 5.7 (s,
2H), 3.9 (s, 3H), 3.7 (s, 3H) ppm.
Step (c): 2-Methoxy-5-[2-(4-methoxy-benzyl)-2H-tetrazol-5-yl]-benzoic acid

20 methyl ester.

The tetrazole (4 g, 0.011 mol) prepared in Step (b) was added to a glass-
lined reactor containing triethylamine (0.73 g, 0.03 mol),
diphenylphosphinylpropane (0.66 g, 1.6 mmol), palladium (II) acetate (0.24 g,
1.1mmol), and anhydrous methanol (70 mL). The reaction mixture was heated to

25 100 °C under 500 psi carbon monoxide for 12 hours. The reaction mixture was
filtered and thoroughly washed with tetrahydrofuran. The filtrate was concentrated
in vacuo and the residue was recrystallized from hexane/ethyl acetate to give
white crystalline needles (1.6 g, 43%). Mp 110-111 °C. "THNMR (CDCI3) § 8.5
(s, 1H), 8.2 (d, 1H), 7.8 (m, 1H), 7.3-7.5 (m, 3H), 7.1 (d, 1H), 6.9 (d, 2H), 5.7 (s,

30 2H), 4.0 (s, 3H), 3.9 (s,3H), 3.8 (s, 3H) ppm.
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The ester (2.5 g, 5.41 nmol) prepared in Step (b) was
suspended in 10 di chl oronet hane (20 nL) foll owed by

w0 b@4mtdbe i on of trifluoroacetic acid (5 nL). PONEB2003/003616

solution was stirred for 16 hours at 25 C, then
concentrated in vacuo. The resulting white solid was
triturated with hexane/dietibgl ether and the

carboxylic acid (2.1 g, 100% was collected by . .
Sie]?t(d)atZ-Mﬁ?.thQW“i‘@1(42@2819?(}’-@,?@?‘5(1)(-%5{46%_2{)1- -yl]-benzoic acid.

5-[3-4{3-P | -yl ) _t -2

7} b R, 2y obBRA slep B b e, Bhe
g&ﬁés%)%ﬁtlﬁfg)wrbobgygm asadca).n%zm)gfmﬁiodicgmiitivﬁkleismbe_dtip step cfof
I e or mam de ol | owe adadl Tl
Skitople o Byl 0gT 8é3Te HRMS (DI Bikdt) EDeb ey 11D 74
i odi 1) e | 0. 40
I&(P(}w? é‘g%ljl}{)ggr% d’ol ¢ 'ri(%)’hze ylggﬁg?gﬂl %’g)r(g%gpl%g 'um
Slep)(edi TMettidxges-(D(Brhethox 2 BefkyRO2 Fheitazol-Tyll-beaacyli on

m Xture was stirred at 50 C for 4 hours under an
ghlpdphere of N2. The dark reaction mixture was cool ed

to rogy 5§%ﬁfo§1{dg R;sgaa %g%)lﬂge‘ii'}_t%dfﬁ ﬁf_ld_: dﬁfﬂo’?{yﬁ& Hal F(%thl,m of

et hyl "acetate an he organic ase was
SERGI! Step dd ) astpadastiontvohditines prdvioesly (by804d farrstep d of

concentrated in vacuo, The liquid obtained S

BaRpIcch THSERSC ST LR G2 & 4ri iy U8 By RO wi ¢
Lehl-engnet hane/ t et rahydrofuran) to give a cream

Stk El AT (0.37 g, 38%. Mp 195-198 C. 1HNMR

SRIYRE): A6)4-FluBo befityd)-2-1ethoxysi-(2-@-methoxy-befzy 72 Hxtgtrazol-5-

( 9%;\%1, 6.1 (s, 211), 3.9 (s, 2H) ppm If

?Wptff‘é‘ﬁ 9. propyne in Step (d) of Exanple 43 is

replaced with an appropriately 3-substituted pro@ghne,

the foll owi ng conpounds will be obtained. MPLE

44 \WD 2004/ 014366 PCT/ | B2003/ 0 Ne3b 4-

5-3- (3-1 ni dazol - 1- yl - prop-d3 ¥ sqyNr=terazol - 2-y
| met hyl }-benzoic acid @ N "N 5 EXAVPLE 45
i HaCO ‘

The crude acid chloride (0.2 g, 0.56 mmol) obtained in Step (e) was taken

up in dichloromethane (2 mL) and added dropwise to a solution of 4-
fluorobenzylamine (0.07 g, 0.56 mmol) and triethylamine (0.062 g, 0.61 mmol) in
dichloromethane (3 mL). The reaction mixture was stirred at room temperature for
16 hours, then diluted with aqueous HCI (1M, 5 mL). The organic phase was
separated, dried (MgSO4), and concentrated in vacuo. The resulting solid was
triturated with petroleum ether/diethyl ether (1:1) to yield a pale yellow solid
(0.18 g, 72%). "HNMR (CDCI3) § 8.9 (s, 1H), 8.3 (d, 1H), 8.1 (bs, 1H), 7.4 (d,
2H), 7.3 (m, 2H), 7.1 (m, 3H), 6.9 (d, 2H), 5.7 (s, 2H), 4.7 (d, 2H), 4.0 (s, 3H), 3.8
(s, 3H) ppm. Mp 156-158°C.

Replacement of 4-fluorobenzyl amine in Step (f) of Example 27 with an
appropriately substituted amine yielded the corresponding tetrazole amide

derivatives:



4-(5-{ 3-[3-(4-Fluoro-phenyl)-prop-1-ynyl]-phenyl
}-tetrazol -2-yl nethyl)-benzoic acid. 0O OH N-NN N

WO 2008/0F3EXAVPLE 46 15 4-{ PCT/TB2003/003616

5-[3-(3- Met hyl - 3- phenyl - but - 1-ynyl ) - phenyl ] -t et razol -
-yl methyl }-benzoic acid. 0 OH NN N ~~~ NW
2004/ 014366 PCT/ 1 B2003/ 00364181- - 137 The conpounds of
Exanpl e Tabl e A beow were ccording to the
met hods il lustrated above E%ﬁgﬁﬁﬁﬁég 6 to 10. Exanple
Table A N=N R1--Q N R22 R21 Exanpl e Characteri zi ng

No. Rt Q R21 Rea Data Benzyl NNN Ms: mz (APC,
(4%’2 -“Metha3@cH H(4amethon gdepayl )} 2H-tetrazal, 5~y - wnwsylam@}-

me’%lyl)—benzmc acid). Mp 177-178 °C.

pﬁgﬁ

OCH3

5
R EXAMPLE 36
4-({2-Methoxy-5-[2-(4-methoxy-benzyl)-2H-tetrazol-5-yl]-benzoylamino } -
10 methyl)-benzoic acid. Mp 207-209 °C.
OCH3
N—-N
JD/Q\ ’
EXAMPLE 37
15 2-Methoxy-5-[2-(4-methoxy-benzyl)-2H-tetrazol-5-yl]-N-(4-trifluoromethyl-
benzyl)-benzamide. Mp 188-190 °C.
OCHj

e
~ N
N N
H
HaCO

FsC

20



A2 ("Ph") O COOH H AP+) 425 [M]+ M. mz (APCl, A3
Ph 0 COOC(CH3)3 H AP+) 479 [M]+ M. mz (APCl, A4
WEPN0NA3EH H AP+) 424 [M]+ MS: mz (APCl, ASPENIR06/H3616
AP+) 416 [M]+ 4-CH3O- N Ms: mz (APCI, A6 Ph O
COOC(CH3) 3 H AP+) 510 [M]+ 4-CH3O- Ms: nfz (APCT,
A7 Ph --~10 COOH H AP+) 4543pM ]+ 4-CH30- N M5 m z

(APCI, A8 Ph F F AP+) 44 CH30- N MS: iz
(APCl, A9 Ph--/sCOO—|H I?EZ%M]+ N MS: mlz
(APCI, ALO 4-Cl-Ph -- 0_' _ OOOH H AP+) 490 [M]+ 5

The corrpounds of Exanpl e " Tabl e A have the foll ow ng
Benzngl {2[2-Gamethox (- Bearyd)-2HNetryzol-4-y{]-benzyl }-amine hydrochloride.

Subah doma N e oSS B S YR BT s 22!
5 5>- [ 3- (he Ea’aaf&ﬂoridl (354 ?%@ﬁn@%%ep%rdﬂ' ﬁm@%&ga% k1>f Ek&hple20kas

-2-yl methyl }- benzoic acid 4366
RAIed tB2G0 Y0686 06 lltmllraglw;m{lum hydnde (“LAH”) (0.58 g, 25 mmol) in

e SO Bl RSPl gy B
%o &&6% =1 ﬁgdi!%ijglogé%% hohiry/ un@chfs Yt wiseiddad Btopevise tRfubch
2x¢e3s LA fThe mmmumeway th)lutsd ith ethyb hesitate ansk Eltered thrppgh ph

10 %]C){ltﬁl. ’I%e fltlt%té %é’ lw%she% w1)(h brine, dried (MgS04), and concentrated. The
resulting viscous liquid was triturated with hexane/diethyl ether to yield a pale
yellow solid (1.9 g, 84%). Mp 70-72 °C.

Step (b): 5-(3-Bromomethyl-phenyl)-2-(4-methoxy-benzyl)-2H-tetrazole.
The alcohol (1 g, 3.37 mmol) of Step (a) was dissolved in dichloromethane

15 (25 mL) and added dropwise at room temperatu\re to a solution of phosphorous
tribromide (1 g, 3.7 mmol) in dichloromethane (75 mL). The solution was stirred
for 16 hours, then concentrated in vacuo. The residue obtained was triturated with
hexane and collected by filtration to yield a white solid (1.17 g, 92 %). "HNMR
(CDCI3) § 8.2 (d, 1H), 7.7 (m, 2H), 7.5 (m, 1H), 7.4 (d, 2H), 6.8 (d, 2H), 5.8 (s,

20 2H), 4.5 (s, 2H), 3.7 (s, 3H) ppm.

Step (c): Benzyl{3-[2-(4-methoxy-benzyl)-2H-tetrazol-5-yl]-benzyl }-amine
hydrochloride.

HsCO

\Q/ /N=N
N\N/ N
H

HC!
25

The alkyl halide (0.42 g, 1.06 mmol) prepared in Step (b) was dissolved in
tetrahydrofuran (20 mL) followed by the addition of benzylamine (0.24 g, 2.2

mmol). The solution was refluxed for 16 hours, cooled to room temperature, and



4- (5-{ 3-[5-(4-Methoxy-phenyl)-oxazol -2-yl]-phenyl

}-tetrazol -2- ylnmethyl)-benzoic acid tertiary butyl
W@21081014366) ; 4- (5-{ PCT/IB2003/003616

3-[5- (4- Met hoxy- phenyl ) - oxazol - 2-yl ] - phenyl

}-tetrazol-2- 10 yl nethyl)-benzoic acid (A7);

2-(3,4-D fl uoro- benzyl) 5- {133-

g’g][.qgm((g;ﬁ neg{ypagﬁ% crllqil e)(gggl?czt (\)’Jas m%rgted \elth eeflyl ;cetate
|
élt 1%{1? g o'\(ﬁé gﬁf@fﬁ @&‘1% %te& HinaZek ‘bgsé’\kfls( 1@51)31?%& pute 352

benzoi c acid
éelbﬂe{s&rduﬁi ﬁsﬂnghhm g,el phﬂmpltc)grapkafz(glungn wifh- phe n yl

et A aéﬂ?ﬁl@%’@%ﬁ%@&ﬂpog \%/gsl tCakgﬁ: up in 'et% 1 ethér al\r{lczl)LE B
5 ?ie(:gn d[a§ &;Jmaﬁbnnfbﬁﬁﬂénk wathamedoud 1] TRO&md (B:25 &

oxa benzoic acid nethyl ester O
M%)Ma@cell&ctéﬂ lijs:ﬁﬂltlgtlbmd\/lprlﬁ%-édhf’@ from Exanpl e B2a
bel ow_and 4-

NVet ho g,be@ﬁglﬁm]ge 18)(‘5&%6@ Qf ?Hmlblg A5 &,Teplaced with an appropriately

hiRief 0 LB BROYGI) tRIBAAk iR d6Hotils il beZbraRET

rom reparation 9 as starting material 0.21g (48%

desired product was obtained. Ms: mz (APClI, AP+) 454

[M]+. WD 2004/014366 PCT/ @:(%3616 -139 EXAMPLE
10 B 1 Synthesis of 4-(5-{ ﬂ)&%@ﬁi

3-[5-(4- Met hoxy- phenyl) oxazol - 2-yl ] - phenyl }-

[1, 3, 4] exadi azol - lEZL benzoic acid 5

l(mmqhmmulpcvrrybémny@ f b%ﬂ@xaﬁhpmbgzzw%w&wel 2 y{lézepzyl}

ﬁlﬁ‘%s (4- Met hoxy-
BS1) - oxazol - 2-yl ] - phenyl }-[ 1, 3, 4] oxadi azol - 2-yl ) - be

nzoic acid nethyl ester 10 from Exanple Bla as
starting materi a}l4 C% 09g (45% desired product was

obt ai ned. 3 \
Qi
. N\N/ N
H
,/O

O//S\CHS

15

EXAMPLE 40

4-({3-[2-(4-Methoxy-benzyl)-2H-tetrazol-5yl]-benzylamino } -methyl)-benzoic
20 acid.

HsCO,
T

N\N/ N

. H

EXAMPLE 41

OH



MS: mz (APCI, AP+) 440 [M]+ NVR DMSO 1H 8 (ppm
3.81 (3H, s): 7.07- 7.09 (2H, m): 7.68- 7.83 (5H, m:

W@20B08387 (2H, n); 8.25- 8.33 (4H, n); 8.71- BCEBBAWLA03616

. 15 EXAMPLE B2a Synthesis of 4-(5-{
3-[5- (4- Met hoxy- phenyl ) - oxazol - 2-yl | - phenyl }-

[ 1, 3, 4] oxadi azol - 2-yl net hyt)34benzoi ¢ acid nmet hyl ester

20 00 0.24 g (0.49 mmol) of 4-[2-(N -{
3-[5- (4- Met hoxy- phenyl ) - oxazol - 2-yl ] -
ez P4 2 5 BYLbenz PR | |
R e e e L R SR L G
mL of poly phosphefi
WO 2004/ 014366 PCT/ |
hour before all ow ng\te& co
Wat er was added and the-p
1:1:1 Et CAC/ THF/ Et 20 (2x).
conmbi ned and washed wi th saturat < ol
solution then dried MgSO4. Slurried solid prgduct in
hot EtOAc and filtered. Dried in vacuum5 ove@
overnight at 70 Cto obtain 0.13 g (57% desired
product. MsS: mz (APClI, AP+) 468 [M+ NVR DMSO 1H S
5 (ppm 3.80 (3H, s); 3.3.8EXASMPLE)42 7.04-7.07 (2H,

c_acid. The m xture was stirred at

m; 7.54-7.56 (2H, m); 7.57-7.79 (4H m);7.91-7.96 (2H,

. 8.05-8.08 (111, m); 8.25-8.27 (1H m); 8.52-8.53

m
1 _ ~ H _ - .
T R RSy pnic s

[1, 3, 4] oxadi azol - 2-yl net hyl ) - benzoic acid 15 OO0 O i
OH O A solutian 0. 25¢g (0.53mmol) 0

4- (5-{3-[5-(4- Metho henyl ) - oxazol - 2 ‘
N=N /©/U\OH

~

10

EXAMPLE 43

4-{5-[3-(3-Phenyl-prop-1-ynyl)-phenyl]-tetrazol-2-ylmethyl } -benzoic acid.

@)
OH

NN

N
OO
15

Step (2): 5-(3-Iodo-phenyl)-2H-tetrazole.
The 3-iodobenzonitrile (3.6 g, 16.6 mmol) was converted to the
corresponding tetrazole (4.1 g, 91%) utilizing reaction conditions previously

described in Step (a) of example 1. CI-MS: C;HsIN;, [M+1] 273.0.

20 Step (b): 4-[5-(3-Iodo-phenyl)-tetrazol-2-ylmethyl]-benzoic acid tert-butyl ester.



10

15

20

25

30

yl]-phenyl }-[1, 3, 4] oxadi azol - 2-yl net hyl ) - benzoi c aci d
nmet hyl ester fromExanple 20 B2a in a 5:2:1 mxture

wW@R00FbiF366ret hanol / water was added 1. OrL (1.0 PODiB2003403616

NaOH. The m xture was stirred 14 hours at room
tenperature before concentrating on a rotary
evaporator. Partitioned betldden ether and water.

Separated | ayers and acidjfied ugous |ayer with aM
HO . Ehe ieiarda (hgukbl, glmqlbpréparﬁx? ihStgp ia)ev%@lkbé@te&l&smg the

tafton (RRRIASERANREY dest Raelin SRATONOERRIAID LD glve
ehil piattgl paresbidgibiornen (3 lp@HE) Fid thel-ragidisomer (W54, 8%)
epeBgy TMGUIPEED 25 stetomer haD o Bt Bk TP H 6 s,
- | 0 1 1
o YR P05 8103, T2l G BPAEN 6 6ol DO R
Dc1375-1?1%§io?soﬁ&r 630 (YRH),77.88%, 2EDY7.6 28, 1) 7.387. Dbm, BIN8.6

1H, 22 - 8.28 (1HmM; 8.53- 8.54 (1H n).
m?é@a%li)@@ym hegis cr?f 4-(5-{ ( "

-[5-( 4- - -0xazgl - 2-y 1 - -

Siepdeh Ry SRRl e el L

est er TQe8stdt (4.5, .41 m@hol) preparddineStep fpevmsisospenfledin25 g
0.51 1) 4-12-(N -{3-[5-(4-Neth .10 L

oo TCOste GOBLHNEA b o Ak i yorsacsgi acid (5 mL)
hyl ] -. e i I b '

ST A raton 1L ot 35 (Cpel ERLATARPEAR The

Thaltingestd dolig wisxtiturRedvaith haxaedlidtbylstheC ahd thelatbouylic

before cooling to room tenperature and ?ddi ng about

20idrf2. 1va 1189 %) Btap eoliagtes bydiliatio M Belr2#4 [¢ered of f

S T b A0 M YRR AR il i

facmgsh silica gel with THE eluent, Concentration gave
0.18g9 (73% desired product. Used djrectly in the .
pr ocedihedodst detiatiye € B3-4f W’S@tprﬁl@ﬁ%dr ‘é‘cstct%l? &2 Yfas gissolved in

dimethylformamide (10 mL) followed by the addition of diisopropylethylamine
(1.3 g, 9.8 mmol), copper () iodide (0.17 g, 0.89 mmol), 3-phenyl-1-propyne
(0.40 g, 3.4 mmol), and bis(triphenylphosphine) palladium (II) dichloride (0.34 g,
0.49 mmol). The reaction mixture was stirred at 50 °C for 4 hours under an
atmosphere of N,. The dark reaction mixture was cooled to room temperature and
diluted with equal volumes of ethyl acetate and aqueous HCI. The organic phase
was separated, washed with brine, dried (MgSO4) and concentrated in vacuo. The
liquid obtained was purified using silica gel chromatography (elution with
dichloromethane/tetrahydrofuran) to give a cream colored solid (0.37 g, 38%). Mp
195-198 °C. 'HNMR (DMSO0-d6) & 13.0 (bs, 1H), 8.0-7.9 (m, 4H), 7.7-7.2 (m,
9H), 6.1 (s, 2H), 3.9 (s, 2H) ppm.

If 3-phenyl-1-propyne in Step (d) of Example 43 is replaced with an
appropriately 3-substituted propyne, the following compounds will be obtained.

EXAMPLE 44



EXAMPLE B3 20 Synthesis of 4-(5-{
3-[5-(4- Met hoxy- phenyl ) - oxazol - 2-yl ] - phenyl }-
wQ 2003/044364i adi azol - 2-yl met hyl ) - benzoi ¢ aci d O PCMBI063/003616
~~ S OH 0 WD 2004/014366 PCT/1B2003/003616 -142
Usi ng the procedure from Exanple B2 and 0.18g (0. 37
nmol ) 4-(5-{3-[5- -136-

4- Met hoxy- phenyl ) - | -2-yl]-phenyl_}- o
- i O S TR 2 st gpeoic acid

ester from Exanple B3a as starting matei al 0.079g

(46% desired product was obtained. MS: (APCI
AP+) 470 [M]+. NVR DWMSO 1H 8 (ppm 79 (3H, s)
4.63 (2H, s); 7.05-7.08 (2H, m; 7. 52 (2H, m;
7.67-7.79 (4H M; 7.81-8.02 (2H.N); -8.04 (2H,
nm; 8.17-8.19 (1H, n); 8.20- 8.41 n; 8.52-8.53

(1H, m. EXAVPLE/BAH Io=Symthests of 4-(5-{

3-[5-(4- Met hoxy- nyl ) -t hiI -2-yl]-phenyl }-

[1, 3, 4] thiadi azol*-2-yl net hyl'Y=benzoi ¢ aci d net hyl

ester O0INNN, S1 SO0-- 0 15 Using the procedure
from Exanpl e B3a and 0.33 (0.65 mmol) 4-[2-(N -{3-

[ 5- (4- et hoxy- phenyl ) -t hi azol - 2-yl ] - benzoyl

}- hydrazi no) - 2- oxo- et hyl ] - benzai cid nmethyl ester
fromPreparation 14 as st a]?m%flérl al 0.18g (55%
desired product was obtained. Ms: mz (APCI, AP+) 500
[M]+ NVR DVMSO 1H 8 (ppm) 3.79 (3H, S); 3.83 (3H, )
SY-{5-43-63(4-FHiors phenylofrop- 16yl Rpheny) }-teazmt-2- yimgthyl)shgnzoic
200m; 7.91-8.22 (4H, m; 8.23 (1H, s); 8.43-8.44 (1H,
n§cid- EXAMPLE B4

-OH
\

N,
N,N
shmos
F

EXAMPLE 46

4-{5-[3-(3-Methyl-3-phenyl-but-1-ynyl)-phenyl]-tetrazol-2-ylmethyl }-benzoic

acid.

0
OH



Synt hesis of 4-(5- {
3-[5-(4- Met hoxy- phenyl)-thiazol -2-yl]-phenyl }- 25
wQ 2003/0844364i adi azol - 2-yl met hyl ) - benzoi ¢ aci d WOPCT/1B2003/003616
2004/ 014366 PCT/1B2003/003616 -143- \ ONNNS OH O
Usi ng the procedure from Exanpl e B3 and 0.16g (0. 32
nmol ) 4-(5-{3-[5 -137-

(4- Met x%/?&?henﬁ){ &fléﬁafi‘&ﬁ%% y phenyl -

1,3, 4] b1 workpetnsrdteacngnding to the
%&ﬁbdilﬂlﬁﬂm&@ﬁ&e%egg?tg 1616%9 desired product

was obt ai ned. AP-) 487 [M]-. NWR
Disopi¢Table ppm) 3 79 (3H S) 4. 62 (2H, s); 7. 01-7.03
(2H, m; 7.45- 7,88 (5H, m; 7.90-8.22 (4H, n); 8.24
(1H S); . 487844 (1H, m). The conpounds of Exanple
Tﬁ QoW _kgr eYprepared according to the nethods
lustr aboMe in\Schenes 6 to 10 and the

pr epar a and prg qur es. 10 Exanple Table B. \ /
VW ] R23 X ppl ex Characterizing No. R23 X
V R2 Data N N Bl O OO --0COON See above NN -CH2

aCOON B2 CHSOOOSee NN -CH2 COON B3 CH3O 0O

10

=411 —5-See—abeye—NN

xample | Characterizing

No. R! Q R? R* Data

N._

Benzyl A N»\ MS: m/z (APCI,

Al (“Bn™) 0 COOH H | AP+ 439 [MT
N...

Phenyl A I;\ MS: m/z (APCI,

A2 (“Ph”) 0 COOH H | AP+)425 M7
N

/[ B MS: m/z (APCI,

A3 Ph ) COOC(CHs); | H | AP+)479 [MT
N

/[ I \ MS: m/z (APCI,

Ad Ph 8 COOH H | AP+) 424 [MT
N

/[ D MS: m/z (APCI,

A5 Ph o F F | AP+)416 [MT
N

4-CH;0- /[ B MS: m/z (APCI,

A6 Ph o COOC(CH3); | H | AP+) 510 M
N

4-CH;0- /[ D MS: m/z (APCI,

A7 Ph O COOH H | APH) 454 [MT

N MS: m/z (APCI

4-CH;0- J -

A% oh /C)/)\ . p | AP+) 446 MT*

N MS: m/z (APCI

4-CH;0- J ~

A0 oh /(S/)\ COOH | AP+ 470 MT*

/[g\ MS: m/z (APCI,

RN

A0 | 4-ClPh o COOH g | APH 490 M]

The compounds of Example Table A have the following chemical names

(Example No.):

4-{5-[3-(5-Benzyl-[1,3,4]oxadiazol-2-y1)-phenyl]-tetrazol-2-ylmethyl } -
benzoic acid (A1);
4-{5-[3-(5-Phenyl-[1,3,4]oxadiazol-2-yl)-phenyl]-tetrazol-2-ylmethyl } -
benzoic acid (A2);




B4 CH30 S 1-1-11 S -CH2 aCOOH See above The conpounds
of Exanple Table B have the foll ow ng chem cal nanes
W@ Bvoatpides No. ): 15 4-(5-{ PCT/IB2003/003616
3-[5- (4- Met hoxy- phenyl ) - oxazol - 2-yl ] - phenyl }-]
, 3, 4] oxadi azol -2- yl)-benzoic acid (B 1); 4-(5-{
3-[5- (4- Met hoxy- phenyl ) - oxak¥¥l-- 2-yl ] - phenyl }-|

1, 3, 4] ox Z0j C [ 2),, WO . .
2004/ d‘Ih?zg%?é%ﬁyéﬁ}é@g’%d&ﬁ%mﬁ1t2#z‘["‘zzi’i?53’qm%%yl}'benzmc acid
3-[5- (4- Vet gigruutat (apazol - 2-yl | -phenyl [
1, 3, 4] t hi adi azadl yl net h % benzoic acid (B3); and
4 ( 5- {4-85{3(%- thwﬂma@plﬁmé%y onylIHetgzsl-2ov1pet yb}hbwplc acid
-[ 1,3, 4];@54 di azol - 2- ylnethyl)-benzoic acid (B4). 5

The conpou of Exanpl e Table C bel ow were prepared

5 accor di- (a4 IDaflhde-befByI RS- (5-|phel‘i§}tl¥0ﬁhﬁﬂ 2291 pRer - ﬁqhmsle
6 to 10 or Schemes 1 to 5. Exanple Table C. R23 V-~R2
i I mpl@3MNo. R23 V R2 Characterizing Data N -

0 s (R o S g

H 33 L CH2 yiﬁa@lﬂya%hzae 5c1k1%¢mry B\Ityl@%teF (A6); 411 N - -

- CH2 f
IR SR ham TRt b IR

No.): 4- | 1-ynyl ) - phenyl
104 3? 4] oxgd?}z’aﬂzl% }{@ @{EW e Z\gl)/d) ( o )e ;ny4] ( Es {

3- [ 3- (Z«F#-mifloenpHenyyl)-Spi3dd-(@-methbd y-plrawyi)loxazol-2-yl]-
=113, 4l thiadl 3zl razole (AS);
4-(5-{3-[5-(4-Methoxy-phenyl)-thiazol-2-yl]-phenyl }-tetrazol-2-

ylmethyl)-benzoic acid (A9); and

15 4-(5-{3-[5-(4-Chloro-phenyl)-oxazol-2-yl]-phenyl }-tetrazol-2-ylmethyl)-
\
benzoic acid (A10).
EXAMPLE Bla
20 Synthesis of 4-(5-{3-[5-(4-Methoxy-phenyl)-oxazol-2-yl]-phenyl }-

[1,3,4]oxadiazol-2-yl)-benzoic acid methyl ester

Using the procedure from Example B2a below and 4-(N'-{3-[5-(4-
Methoxy-phenyl)-oxazol-2-yl]-benzoyl }-hydrazinocarbonyl)-benzoic acid methyl
25 ester from Preparation 9 as starting material 0.21g (48%) desired product was
obtained. MS: m/z (APCI, AP+) 454 [M]".



10

15

20

25

15 yl net hyl)-benzoic acid (C2); 4-{
5-[3-(3-Phenyl - prop-1-ynyl) - phenyl ] -

wa 2d44)sxadi azol - 2-yl met hyl }- benzoic acid (CB()T/IIRmB/003616

4-(5-{ 3-[3-(4-Fluoro-phenyl)-prop-1-ynyl]-phenyl
}-tetrazol -2-yl nethyl)- benzoic acid (C4). 20 WO
2004/ 014366 PCT/1B2003/ 003419 -145 The conpounds of
Exanpl e Table D were pr w descri bed bel ow.
Exanpl e Table D. N l Exanple No. R23 R21
Characterizing Data D1 F SO3H See beI ow D2 F PO3H2
See below D3 F OCH2COOH See bel ow H S(O 2NH2 Mo

sﬁr&hasmdzt-cﬁ{$[£(@«mt¢3ymhenﬂ1~oxm2ﬂﬂil -NRYL400 MHz,
8. 00 2
W4mdla§<ﬁ%6yl)%gnz Sﬁ—ﬁmg7 37 (m 4aH). (m . Zgl)(m7 EED

6.00 (s, 2H), 4.01 (s, 2H), 3.91 D6 H CH2NH2
(s,21-1) 1H NVR (400 Mz, DMSO-D) d ppm 8.25 (t, br,

1\%), .00 (m 2H), 7.55 (m 201), 7.37 (m
ZN N'N»/O/«OH

Uﬁng the procedure from Example B2 below and 4-(5-{ 3-[5-(4-Methoxy-
phenyl)—oxazol-z-yl]—phenyl}—[1,3,4]oxadiazol-2-yl)~benzoic acid methyl ester
from Example Bla as starting material 0.09g (45%) desired product was obtained.
MS: m/z (APCI, AP+) 440 [MT". NMR: DMSO "H § (ppm) 3.81 (3H, s); 7.07-
7.09 (2H, m); 7.68- 7.83 (5H, m); 8.15-8.17 (Zﬁl, m); 8.25- 8.33 (4H, m); 8.71-
8.72 (1H, m).

EXAMPLE B2a

Synthesis of 4-(5-{3-[5-(4-Methoxy-phenyl)-oxazol-2-yl]-phenyl}-
[1,3,4]oxadiazol-2-ylmethyl)-benzoic acid methyl ester

\©\<\|\1 [\{‘N\
o&@oy\qro\
@)

0.24 g (0.49 mmol) of A-[2-(N'-{3-[5-(4-Methoxy-phenyl)-oxazol-2-yl]-
benzoyl }-hydrazino)-2-oxo- ethyl]-benzoic acid methyl ester from Preparation 8

was dissolved in about 10 mL of poly phosphoric acid. The mixture was stirred at



6H), 7.24 (m 3H), 5.94 (s, 2H), 4.22 (d, 2H), 3.91

(s, 2H, 2.07 (t, 2H), 1.50 (m 2H), 0.82 D7 H
WERBNOHBE O) (CH2) 2CH3 (t, 3H). 1H NWR (400 MHzPCT/1B2003/003616

DVMSO-D) d ppm8.29 (t, br, 1H), 8.00 (m 2H), 7.55

(m 2H), 7.37 (m ©6H), 7.24 (m 3H), 5.94 (s, 2H),

4.20 (d, 2H), 3.91 (s, 2H1401.82 (s, D8 H

CH2N O CH3 311).. 5 EXAWVPLE DI nt hesi s 4- (5-
30-[1@6 }f_&%q(n] léqlg_bﬁffg%%l?wlﬁgécbgqq YT ture. Water v&as {
1.6t | = s j i :
o o M e 0 80 b g60 - e
BGActsBR60 3000368 d Gnd whdledAvith satumated@fjueous NaCl solution then

3-brombenzonitril. 30. 00q, 4, 8mmpl) i ol uene
drigbMER e uted soll pigait pPLERIAS M aerbh Ahded g
) . : anfo : ; 149,

&gej] %%mg%gé%gzgﬂgﬁé%eacﬂl%%%n% gﬂfﬁelgﬁepgot’aggt to reflux
O m/z (ABOL,. ARDAHGSIMP room tenperature, diluted with
wat er (300nL he | ayers were 5 _separated,_an h
aqueo bpﬁmﬁla&(ep%? ééot@%ﬁ?;f%& @c%n?:@%‘?rﬂ&t &é{’

| it L. d.-gs I i
P01 ol IR I P EiL g 7 S8 TSI 08 (1L, m;
845%27 o, R 8150t .6DARBNIYi el d). NVR (DVBO- d6) ;
9.19-8.18 (m 1H), 8.04-8.02 (dd, 1H), 7.79-7.76 (m
1H), 7.57-7.53 (t, 1H 10 M5 (APCI) M+l = 224.9 M
151. 0-152. 0C Step (b): XAMP
4-[5- (3~ bronophenyl )tetrazol - Z)IflErrBezt hyl ] benzenesul f oni
c acid, sodium salt
Synthesis of 4-(5-{3-[5-(4-Methoxy-phenyl)-oxazol-2-yl]-phenyl}-

[1,3,4]oxadiazol-2-ylmethyl)-benzoic acid

A solution of 0.25g (0.53mmol) 4-(5-{3-[5-(4-Methoxy-phenyl)-oxazol-2-
yl]-phenyl}-[1,3,4]oxadiazol-2-ylmethyl)-benzoic acid methyl ester from Example
B2aina5 21 mixture of THF/ methanol/ water was added 1.0mL (1.0 mmol) IN
NaOH. The mixture was stirred 14 hours at room temperature before
concentrating on a rotary evaporator. Partitioned between ether and water.
Separated layers and acidified aqueous layer with 6M HCI. Extracted aquéous
layer with 1:1 Et;O/ EtOAc (2x), combined organic layers and wash with
saturated aqueous NaCl solution and dried (MgSO,). Obtained a solid from
MeOH. Filter and dry in a vacuum oven overnight at room temperature to provide
0.068 g (28%) desired product.

MS: m/z (APCI, AP+) 454 [MT"
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A sol ution of 5-(3-bronophenyl)-2Htetrazole (0. 8g,
3.55mmol) in DM 15 (15nL) was treated with

wa eioedib@ni ne (0. 6nmL, 4.25mmol) and the reactPONIB2003/003616

m xture stirred at roomtenperature for 30 mnutes. To
this was added sodi um 4- brononet hyl benzenesul fonate
(1. 179, 4. 27mm|) and the r@action mxture stirred
over night at omte erature. The reaction mxture

was eﬂ)@fi&rEMaSQ 1 ddppme 381 Gl D49 (Wt 20417.08 @, a);

00 PP BE RIS s QR ML b 2o Pt

333l g swasHCeRh! ected by filtration, washed with ethyl
acetate/nmethanol 4: 1, and dried under house vacuum to
afford 1.10g of white ESAMPLEAB®, yield). NWR
(DVMBSO-d6); 8.14 (m 1H), 8.04-8.01 (d, 1H), 7.74-7.71
(m 1H), 7.62-7.60 (d, 211), 7.51-7.48 (t, 1H),
Syl am«skzgggsbéé hg?ta&cx shengoxagoliByl|-pREIYI}M 1 =

.o e
4[1(35‘;]@3311!@4 2- Yﬂmﬁibb’]@ﬁﬁ’é@ﬂw ?‘Bﬁi Hﬁﬂwl §H§1 1 phenyl } tetrazol
-2- ylmethyl)benzene-sul fonic acid A suspensi on of
4-[5-(3-bronmophenyl) tetrazol-2 30
yknet hyl ] benzenesul fonic acid, sodiumsalt (0.50g,
1.Q ) inDI\/F(SrTL was treated with
diis Nnyl ar niN 0 L, 5.1nmol ), palladi um
tetrakis(triy 'Pd(()PPhB) 4", 0. 29q,
0. 25mmol), Eul ~
fluoro-4-prop-2xyayl - benzene (0~2g, 3.1mol), and the

t d d th WO 2004/ QI436 / 003616
m 127“ﬁ§qa§%$§§s?%¥mgm S AT S e AR RY: b
t I
BRI Dol Y yif oDl B ina) 2000, oBRLRALSR bR ester

V\@&h&!ﬂep&tdtimnkﬂmne mH ﬁrpdiommmddgﬁcmi PsS3dn enfapm’rlan élale
onto silica gel. The nmesh_ _was urlft{g 5X15 cm
slIeBlﬂ@@g g@nuwwarmedtt% a0 G fer Ehotybetre o ’élgéo room

= OA %a{{%& %glﬂ%éut %QL Lter Sﬁrﬁéﬁb%oﬁ@eﬁﬁ%é&fﬂ?&é@off

teﬁ\’é’ﬁ 1 on trlturatlonvvl
aid‘h rpil6cthct) ’IQﬁéﬁgtedfm hbﬂM@@HS:ﬁidl filtef&l. Posolyied IndTHHmd filtered

ﬂhn@lghd oY apiug grafcl)gsmhoa g?lmvxéh 5'%@:35%@ ?n“(zﬂ%-%;?"i 8-18g.
4%@5&%&(&0&'{%@ BRcpin BEDroVRIABEE arspBIH3 Witout

characterization.

EXAMPLE B3

Synthesis of 4-(5-{3-[5-(4-Methoxy-phenyl)-oxazol-2-yl]-phenyl }-
[1,3,4]thiadiazol-2-ylmethyl)-benzoic acid

\©\<\{\l [\{—N\
0O
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EXAMPLE D2 Synthesis of [4-(5-{
3-[3-(4-Fl uoro-phenyl)-prop-I-ynyl]-phenyl

w0 200e01880| - 2- yl met hyl ) - phenyl ] - phosphoni ¢ acPciT/Bi2e45/003616

(a): {4-[5-(3-bronmophenyl)
tetrazol - 2-yl net hyl ] benzyl } phosphonic acid 15
di met hyl ester To a sol ut i-dA2-of

DV ( USRE I Eees s OB A7 B B8 (R SO ROt By 15

ﬁ‘?ﬂlue%ﬂ&y rﬂFéﬁ)??} _Exadol-bIAfpiinyl }E‘rﬂ%ﬂ]ﬁﬁﬂ&i% ZU{)lﬁleﬁﬁﬁl) “Bénzoic

was ad ed bronp- net h

nz 3
pdio spitoh esteafe o Ejaanmlehwa wtt@tmg 01285ig! 09 (ﬂﬁ?{)) egirefl

%&%&?\g%wn%ﬁéj aleRPBEEAR DB TR PG By oom

S,gg(ggﬂ AR EA(S HBP059 08 (o1, gL S0- 83 et xik ey

ilte and t he ‘evapor at ed dryness. The
(4rM); 781113002 (aiH myess024B8 H4 (2Hem);i § 12451 k9r(dﬁ;m)1 &2a- 8.21 (1H,
eva or at ed ont silica gel. The silica gel mesh was
PLEP3JAHam™: 5x15 cmsilica gel colum 25 eluted
vvlth et hyl acet at e/ met hanol 9: 1, Evaporati on of the
appropriate fractions followed b dry| ng, afforded
0.85g of gummy oil (90.4%FKANVELE Bite |ight yell ow
oil was purified again on a 5X15 cmsilica gel colum

AL i PRI
i Qﬁgﬁﬂ%@gﬂ&mﬁb&%ﬂ ao@@n{efﬁé/l és’l ) 62 (32 glc—)b 7iv20

(APCl) no M1 peak WD 2004/ 014366 PCT/ 1 B2003/ 003616
-148 Step (b): [4-(5-{3-[3-(4-fluorophenyl) prop-

ny L phenyl }tetrazol - 2- yl net hyl ) benzyl ] - phosphoric
th | ester ,INN S reaction was carried out as
desc ed l‘Exarrpl | % ; (c) using

{4-[5- (3- brgrogen, 0~
tetrazol - 2-yl ] benzyl } priospthoni ¢ acid di nethyl 5
ester (0.61g, 1.33mml) in pl ac@ of

4-[5-(3-bromophenyl )tetrazol -

yl met hyl ] benzenesul f oni ¢ aci d sodiumsalt. This

af f or degdn®th2 aaﬂumeftdmﬁxample R3azné %37 (6165)mmpiyr-[2-(N'™-{3-

En%%ﬁ%thow g %ﬁz@a?%hz sampm el ox T R
(&id Ayl &t&Grdn® Prephbation 19 8s §tfisting Hhaterthl 61 8g(55% ) Yesired
product was obtained. MS: m/z (APCI, AP+) 500 [MT" NMR: DMSO Hs
(ppm) 3.79 (3H, S); 3.83 (3H, s); 4.64 (2H, s); 7.01-7.03 (2H, m); 7.37-7.67 (5H,
m); 7.91-8.22 (4H, m); 8.23 (1H, s); 8.43-8.44 (1H, m).

EXAMPLE B4

Synthesis of 4-(5-{3-[5-(4-Methoxy-phenyl)-thiazol-2-yl]-phenyl }-
[1,3,4]thiadiazol-2-ylmethyl)-benzoic acid
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15

wo 200api43phenyl }t et razol

10 M5 (APCI) no MHl or M1 peak Step (c):
[4-(5-{3-[3-(4-fl uorophenyl) prop-

-2- yl et hyl ) benzyl ] - phpGPR20032003616
acid A solution of [4-(5-{3-[3-(4-fluorophenyl) prop-

1-ynyl ] phenyl }tetrazol -2- yl methyl)benzyl] phosphonic

aci d di nethyl ester (0.25g-148-53nmol) in nethylene 15
chl oride (15n.) was cooled to OC, then treated with

t ™ I'silyliodide (0.23m, 1.33mol). The reaction
m Xt enoved fNom the cooling bath and stirred
at t eNpef ature ol koD, The reaction m xture

was concent gateeFNon tdhe rd &: orator w thout

heat and the r e was tredatedqf wth chloroform The
resulting solid Was collected bpfiltration, washed
wth chloroform triturated 20 with hot ether,
collected by filtration and dried. H gh performance

| i qui dUsingpthemuoceduadhym ExkiBplEB3 antl).¢6g 6532 matol) 445 {3-[5-

& MStoer wohgnDsbteal e mhen 13 3T 3 ARGl A yimethyl)-benzoic
ta%fﬁ’ﬁﬁt%fpés%er fEh B/ & ﬁki, 1217 (f 023@(@6%9’ ﬁeﬁféﬁ p%du%gwaér Btained.

i mpure Solid was was anount
eShaio{APC WPe435d M mm&a DMSO Eﬁﬁr(pm) 358 G‘BIdrS)edl 62

(Bt 617 & &Sffn%%??n"ﬂ% @I?ier%aazs 06853 Uk T .24 (1H, 95
. 7.33-7.31 , 2H), 7.26-7.24
%@8444(91-1%{1?}5 (m2H), 5.93 (s,( 2H),H)3. 90 (s, 2H),(m

2. 96- 2T19i)cc(mpouﬁdﬂ()f RnipkPDible Bitleow w68 prepaBal @XAKIIgHo the

2| 04/ 66 PCI/ | B20 / 149 nt hes
[Iale%ﬁo S0 AR AN SIS 119 1 A0 e R g procpdes.
Bth lgTaME'F-‘t hyI ) - phenoxy] acetic acid Step (a):
{4- 5p(3 br onophenyl )
tetrazol -

ester ACt i 7 8 IRéd ‘out as described in

gzo0le (0.87g, 2.89mvol) and

cetic aci-d-tert hlf\/l ost or

4- hr nnrnnrgf hyl ph nnvy\ Xcetic agi-d-tert-butvl eostel

Braupje (2. %gmml in_place of (4-brono- netkyl@bﬁﬁg 1zing
bhd¥ehoni R*aci & Hi metyl éster. THs afforded 0 of

i ght oill (84]6%vyi ‘%\
0 —@—COOH
B1 CH;O0 | O O See above

N-N
S —CH @—COOH
B2 CH;0 | O /ko)\ 2 See above

N-N
s —CH. @-COOH
B3 |CH0|O /ks)\ 2

See above

N-N
S —CH, OCOOH
B4 CH:O | S /ks)\ 2 See above

The compounds of Example Table B have the following chemical names
(Example No.):
4-(5-{3-[5-(4-Methoxy-phenyl)-oxazol-2-yl]-phenyl }-[ 1,3,4]oxadiazol-2-
yl)-benzoic acid (B1);
4-(5-{3-[5-(4-Methoxy-phenyl)-oxazol-2-yl]-phenyl}-[1,3,4]oxadiazol-2-
ylmethyl)-benzoic acid (B2);
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NVR (CDC13); 8.28 (s, 1H), 8.07-8.05 (d, 1H),
7.58-7.55 (d, 1H), 7.38-7.31 (m 10 3H), 6.90-6.88 (d,

wWQR{og/054362 (s, 2H), 4.50 (s, 2H), 1.48 (s, 9H)PCIVB2003/003616

(APCl) M+l = 445.0 Step 2: [4-(5-{
3-[3-(4-fluorophenyl)prop-1-ynyl]phenyl }tetrazol-2-
yl met hyl ) phenoxy] acetic adidd-tert-butyl ester This
reacti on was carried out as desgc

Sap (d5- {ésusr@—Mgmymapoowglr% oty T Az -
(0. 23g, L pﬂétﬁ? %b Iézfci&stg)%Pf onophenyl )

tetrazol - phenoxy eétic acid tert-butyl
est er 4{(8-{30g-(4aMéhoxpphernyl)-thizzak?-ytfphenyl }-[1,3,4]thiadiazol-2-

4-[5-(3-bro tetra 2-yl met hyl ] - benzenesul f on
|c[aC|(d HEH%RY%’S%ZPN% gé‘gffgr ded 0 ]239 of the

gr 83“ e&?ﬁ]daguf?d)é lof Eﬁﬂmpl;@pf}g(&%;élg)ﬂ w@te %)ieifﬁed alelfardmg to the
2thitiey il HOGAabOE iftSchandy 6 tcﬁl(B@r S;hsm% to31- 1) 5 72

2 449 oH), 3.81 (s, 2H), 1.48 (s, 9H) M5
55)& Suﬁ?ﬂ?i . tgéu) t|)443 1 St(Zp 3H)[4 (5-{ (s 99

prRp- 1-ynyl ] phenyl }tetrazo
etic acid tert-butyl ester

(0. 19g. O 38mm|) in uoroacetic acid ("TFA").
tenperatiure-for—45 m-nut-es

(6ml) was stirred at room pe A-u-eSs;

ﬁlp@va%?{alt ed to dr.y ss. The residu¢ was triturated
wi Ne. et h Vevaporat|e®, triturated agaChagcierzing Data

et her/hexahes, Nvidporjat ed en tritur t adg I
hexanes Eﬁhylza‘é l‘)aLe GQPH v;s W;ﬁﬁy
‘f_i_@r_a; = \'A'laglG d—wi aneslet h\ll ac * e : ]an{
dried tp gi Ve 0, 2047g Ne ( 995 14% (APCI,
yi ght) .| VP zoezﬁxg 6p #Lcl%zgcgégg 16 Aplﬁﬂzé\{@r_sj

=

(BVSE—B) J.4 ooNETS, J.I‘I), 8 -7 98 (m cMS (APCI
(m 2H)}"7 @ (MS2miy
7.4 7. L7H(t, /ﬁﬁ)) %H% if 2(?—5)?[65. 8AP{ 5392
764 (b6, 211), NaN90 (s, 2H), =5 (APCI) |M1 = 441.0 5
np 158. p- 159. §,G\\CGN.La A—CHpRoUpe<COOHEY a Ie Tab]

e D
havet t he Folll owi Ng cheni cal - p 210-212°C

The compounds of Example Table C have the following chemical names
(Example No.):

4-{5-[3-(3-Phenyl-prop-1-ynyl)-phenyl]-[1,3,4]oxadiazol-2-yl }-benzoic
acid (C1);

4-(5-{3-[3-(4-Fluoro-phenyl)-prop-1-ynyl}-phenyl }-[1,3 4]thiadiazol-2-
ylmethyl)-benzoic acid (C2);

4-{ 5-[3-(3—Pheny1—pr0p-1—yriyl)-phenyl]-[1 ,3,4]oxadiazol-2-ylmethyl }-
benzoic acid (C3); and

4~(5-{3-[3-(4-Fluoro-phenyl)-prop-1-ynyl]-phenyl }-tetrazol-2-ylmethyl)-
benzoic acid (C4).



names (Exanmple No.): 4-{

5-[3-(3-Phenyl - prop-1-ynyl ) - phenyl ] -tetrazol - 2-yl net hy
wo 2¢04/0bsezenesul f onam de (D4); 10 5-{ PCT/IB2003/003616

3-[3-(4-Fl uoro-phenyl)-prop-1-ynyl]-phenyl

}-2- (4- et hanesul fonyl - benzyl)-2Htetrazole (D5); 4-{

5-[ 3-(3- Phenyl - pr op 1-ynyl )t4shenyl ] -tetrazol - 2-yl net hy

| }-benzyl am ne _f -{ )

5 [ 3- (F@Broﬁmyunésrqfﬁixmlw ablyRersre proparedas desceibgd helowiy

X%?feef%% - 15 butyram de (D7); and N (4-{
P enyl prop- 1-ynyl)-phenyl]-tetrazol - 2-yl net hy

be - acetam de (Dg)=NThe conpound of Exanple
ypareg by adapt i N et hods descri bed

N
i 2H-tetraz
tri fluor
202-205C) O CH3 \ NN O ‘
Addi tional conmpounds of this inventi ¥ were prepared
Rk peop ng tjhe met hods descrihed above and are ghown

oW ip anpl e Tabl g2, WO 2004/ Q. -
"F’\.,Blill B2 Ex 5 = ‘S%L;H Exanpt "Fgglléréab el v
L
" D2 H PO;H; See below

D3 OCH,COOH See below

D4 S(0),NH, Mp 158-159°C

D5 T S(0),CH; Mp 101-104°C
1H NMR (400 MHz,
DMSO-D) d ppm
8.08(s, br, 2H), 8.00 (m,
2H), 7.56 (m, 2H), 7.46
(s, 4H), 7.37 (m, 4H),
\7.25 (m, 1H), 6.00 (s,
2H), 4.01 (s, 2H), 3.91
D6 H CHzNHz (S, ZH)
1H NMR (400 MHz,
DMSO-D) d ppm 8.25
(t, br, 1H), 8.00 (m, 2H),
7.55 (m, 2H), 7.37 (m,
6H), 7.24 (m, 3H), 5.94
(s, 2H), 4.22 (d, 2H),
3.91 (s, 2H), 2.07 (t,
2H), 1.50 (m, 2H), 0.82
D7 H CH,N(H)C(O)(CH,),CH3 | (t, 3H).
1H NMR (400 MHz,
DMSO-D) d ppm 8.29
(t, br, 1H), 8.00 (m, 2H),
7.55 (m, 2H), 7.37 (m,
6H), 7.24 (m, 3H), 5.94
(s, 2H), 4.20 (d, 2H),
3.91 (s, 2H), 1.82 (s,
D8 H CHON(H)C(O)CH; 3H).

3-[2- (¥
}-nmet hyl)-benzoic

-yl ]-benzoyl am no
ic acid salt (np

> &
(¢
D
H
q

'-n’.:c:»-n*-n?"

U

EXAMPLE D1
Synthesis of 4-(5-{3-[3-(4-Fluoro-phenyl)-prop-1-ynyl]-phenyl }-tetrazol-2-
ylmethyl)-benzenesulfonic acid

Step (a): 5-(3-bromophenyl)-2H-tetrazole
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Exanpl e No. R23 S Rat Characterizing Data FIt N CH
COOH Mp 222C (dec) N F2t CH COCH Mp 253C (dec) F3 N

WO 2004B(3FQCH3 Mp 143-144C N F4 N S(O) 2CH3 Mp RTBIEBGDO3616

F5 N N -C=N Mp 178-179 F6 CH30 N S( O 2CH3 Mp
145-146C OF7 N S(O) 2CH3 Mp 174-175C° F8 Ph-0 N

S(0) 2CH3 Mp 100- 103(: F9 ()}B4eN S(0O) 2CH3 Mp 147-150C
d F10 d NS(IQ? 150-152C FlI1 N N S(O 2CH3 Mp
173- 1 74 @ixtareof] @wqbwcm%lel@%% Af4.§mmol) in toluene

YBOOERS AOEEhePwf bt Rl HARARIREUACES Lo ARG Pand
Nodium mﬁggﬁlﬁ%ﬁﬁﬁlﬁlaggkﬂg&a}ﬁdm%ﬁmre Bx&ﬁecnto(r'éﬂu}{ over
m@#@%@?d . WPFP&PWPI)J“I%&#?E% Watep @%n@e ixers were

Séﬁ@lyé aglld;%{f@ﬁ@\,{% %(91161'1: hidiffed @éﬂi lf]smrgycioncentrated HCI. The

- car banoy
prd:cepltaaexbdolﬂ vydsrwtlhytc) by Giiratioh cwashiedl withovgsen aet dii¢dto give

t e (F2); 5

Aﬁrﬁgg( ‘é&%%fﬁ”& | -benzyl)-2Htetrazol -5-yl]-pyri
%M?{@M@Dbd%ﬁd 19:8.18%d 16PY048.02 €dd, BB 1o Rt 4 1),
45727 5a(véHhanesul f onyl - benzyl ) - 2H-tetrazol - 5-yl ] - pyri
%S%Aﬁcf)al\/ﬁ?)giﬂ% acid (pyrimdin-5-ylnethyl)-am de

Mp 151.0-152.0°C

Step (b): 4 [5-(3-bromophenyl)tetrazol-2-ylmethyl]benzenesulfonic acid, sodium
salt

A solution of 5-(3-bromophenyl)-2H-tetrazole (0.8g, 3.55mmol) in DMF
(15mL) was treated with triethylamine (0.6mL, 4.25mmol) and the reaction
mixture stirred at room temperature for 30 mim\ztes. To this was added sodium 4-
bromomethylbenzenesulfonate (1.17g, 4.27mmol) and the reaction mixture stirred
over night at room temperature. The reaction mixture was evaporated to dryness,
treated with acetic acid, and evaporated to dryness again. The white solid was
triturated with ethyl acetate/methanol 4:1, the solid was collected by filtration,
washed with ethyl acetate/methanol 4:1, and dried under house vacuum to afford
1.10g of white solid (78.3% yield).

NMR (DMSO-dg); 8.14 (m, 1H), 8.04-8.01 (d, 1H), 7.74-7.71 (m, 1H), 7.62-7.60
(d, 2H), 7.51-7.48 (t, 1H), 7.36-7.34 (d, 2H), 5.99 (s, 2H)

MS (APCI) M-1 =395.0

mp. >250.0°C

Step (c): 4-(5-{3-[3-(4-fluorophenyl)prop-1-ynyl]phenyl }tetrazol-2-
ylmethyl)benzene-sulfonic acid

A suspension of 4-[5-(3-bromophenyl) tetrazol-2-
ylmethyl]benzenesulfonic acid, sodium salt (0.50g, 1.27mmol) in DMF (3mL)
was treated with diisopropylethylamine (0.88mlL, 5.1mmol), palladium
tetrakis(triphenylphosphine) (“Pd(PPhs)4”, 0.29g, 0.25mmol), Cul (cat), and 1-
fluoro-4-prop-2-ynyl-benzene (0.42g, 3.1mmol), and the mixture degassed with
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4-[2-(4-Cyano-benzyl)-2Htetrazol -5-yl]-pyridine-2-car
boxylic acid 10 (pyridin-4-ylnethyl)-am de (F5);

wa@2q02/0(486dvet hanesul f onyl - benzyl ) - 2H-t et r azol - 5Pg1/iB2p§3/103616

di ne- 2-carboxylic acid 4-nmethoxy-benzyl am de (F6);
4-[2-(4- Met hanesul fonyl - benzyl ) - 2H-t'etrazol -5-yl ] -pyri
di ne- 2-carboxylic acid (pyrid4fi-n- 3-yl net hyl ) -am de

F7); 15 : . : : :
Epit[r%gemeq%ﬁt@s@W@ﬁwas bepisd i1 the ppicromyays for k5 minutes af |
AP ORI Ko iRl RO LRATO LARISE VT EOAC,
dizatshe&wuhﬂinmxydned avet Mgismzlaal}qumed@n(mlyqa gel. The mesh

rirabiied paly TR gt a8l Slomelia SIS EBL Gttt 0"

(F’%@Ac ")-methanol (“MeOH”) 4:1 with 1% acetic acid (“AcOH”). Evaporatlon
Met hanesul f onyl - benzyl ) -2H-tetrazol -5-yl ] - pyri

dindesi@uatimbwitly ether afforded] QI0JRer efxoinge-splid kB RAGY | yackitle

VR R0 0038 0709 Ra BASSHT SBSPh G TG 124 AED o
23648 d(h,viH} 7.10eNED{ 2% OS((K,12Y), 396 (Adeit i onal
conpounds his invention were prepared by adapti ng
tM8 (ARgilheraall Nedcr #4%@1 above and are shown bel ow in
Exanpl e Table G WD 2004/ 014366 PCT/ |1 B2003/ 003616
-153- Exanple Table G R23 N-N ON COOH Exanple No.
R23 Characteri zi ng Dat aE}mv[PnElm 226-228C &

Ph- CH2CH2- MP 198-199C G3 (CH3 - MP 192-193C 1H
NhRthes et I3 {M@@anyln@pdﬂnﬂ] Byl tefragel s

2y11]neilﬂyl) l?enyl]-phosphomc acid
Step (2): {4-[5-(3-bromophenyl) tetrazol-2-ylmethyl]benzyl }phosphonic acid
dimethyl ester \

To a solution of 5-(3-bromophenyl)-2H-tetrazole (0.5g, 2.22mmol) in

DMEF (15mL) was added cesium carbonate (0.94g, 2.89) and the mixture stirred at
room temperature for 15 minutes. To this was added (4-bromo-methylbenzyl)
phosphonic acid dimethyl ester (0.85g, 3.05mmol) and the reaction mixture stirred
over night at room temperature. The reaction mixture was diluted with ethyl

acetate, washed with water, brine, dried over MgSOy, filtered, and the evaporated

to dryness.

The light yellow oil was dissolved in chloroform and evaporated onto
silica gel. The silica gel mesh was purified on a 3.5X15 cm silica gel column
eluted with ethyl acetate/methanol 9:1. Evaporation of the appropriate fractions
followed by drying, afforded 0.85g of gummy oil (90.4% yield). The light yellow
oil was purified again on a 5X15 cm silica gel column eluted with ethyl acetate.
Drying afforded 0.64g of colorless oil.

NMR (CDCly); 8.28-8.27 (m, 1H), 8.07-8.05 (dd, 1H), 7.58-7.56 (m, 1H), 7.38-

7.30 (m, 6H), 5.77 (s, 2H), 3.68 (s, 3H), 3.66 (s, 3H)
MS (APCI) no M+1 peak
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wa24014386 2 H) 7.6

(m 4 (s, 1H 3 H 8.
DVBO-D6) d ppm 5.4 (s,
(t

Hz, 2 N% H) 7.9(s, 1H) 7. 1@5
L:z.NCH2- (m 2 H) 9.2

CHLCRC]:CRM D) dppnb. b(s 2HM4B-8 (s, 2 (d 1 ')
dd, J
ﬁ)@ @é dl 4397{%(%@@0@1@@9@@ %qsnpaﬂﬁ'l §t

W@g@nhggﬁgé@ﬁmyﬁe@r 5. 77(3 (rzn Hﬁ 327(2’

Jehts Badtion Wastdarriedoout 8s d@cnpedmgix(ample] b8, Stepitc) using

%E') [3‘3( dyrﬂpéw%%ﬁ %t&%bé &ﬁ@etmﬁ%xlf %58?28?18 %dﬁsw%thyke

%Bﬁmuﬂ n PIAERS 4- Egsadfsﬂn@ Réhylytetrazol-2-
feﬂfg%f%%enyl et yn1§/1I pheng t et rgzoy-)z- yl met hyl ] - ben
ztmethgtibehzé@sptfonia a¢id, sodium salt. This afforded 0.27g of yellow oil

enyI but - 1-ynyl ) - phenyl ] -tetrazol - 2- yl net hyl
}(4%%@8? Wacid (@): 10 d d

y; eyl 11 RLo718.0MKd) 1 Y euetn amy| 7 L2-yL
thyl} be 1?m c accél d]m3 (XR); V%%O%%%Tﬂ%q = v,

Fﬂ@i}’w@ﬁﬂﬁi @08916.77-(3,2H)43.66 (s, 2H), 3.68 (s, 3H), 3.65 (s, 3H)
3-13-(4- Fl uor o- phenox¥% prop-1-ynyl]-phenyl
MBdaPEDone Mt axMyiepk benzoic acid (&) 4-{

M% cgy ,Li.gg_-i’é.@_l(zx-huxiopﬂén%-p}ay.riywyuef;&gxitéﬁgz%i-aazol - 2-

ylmethyl)benzyl]-phosphonic acid

_n.

A solution of [4-(5-{3-[3-(4-fluorophenyl) prop-1-ynyl]phenyl }tetrazol-2-
ylmethyl)benzyl] phosphonic acid dimethyl ester (0.25g, 0.53mmol) in methylene
chloride (15mlL.) was cooled to 0°C, then treated with trimethylsilyliodide
(0.23mL, 1.33mmol). The reaction mixture was removed from the cooling bath
and stirred at room temperature for 1 hour. The reaction mixture was concentrated
on the rotary evaporator without heat and the residue was treated with chlorofogm.
The resulting solid was collected by filtration, washed with chloroform, trituratéd
with hot ether, collected by filtration and dried. High performance liquid
chromatography (“HPLC”) indicates that this solid is 65% pure.

The solid was heated in hexanes/ethyl acetate 1:1, cooled to room
temperature, collected by filtration and dried. The impure solid was washed with a
small amount of methanol, collected, washed with methanol and dried. This
afforded 0.0766g of yellow solid.

NMR (DMSO-dg); 8.03-7.98 (m, 2H), 7.59-7.51 (m, 2H), 7.46-7.42 (m, 2H),

7.33-7.31 (d, 2H), 7.26-7.24 (m, 2H), 7.19-7.15 (m,2H), 5.93 (s, 2H), 3.90 (s, 2H),
2.96-2.90 (d, 2H)
MS (APCI) M+1 =463.1

EXAMPLE D3
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WO t@iaBes - 2- yl met hyl ) - benzoic acid (G6);

benzoic acid (G5); 5 4-(5-{
3-[3-(4-Oxo-4H pyridin-1-yl)-prop-1-ynyl]-phenyl }

3-[3-(4-Phenyl -i m dazol -1-yl ) - prop-1-ynyl ] - phenyl
}-tetrazol -2- ylnmethyl)-benzoic acid (G7); and
4-{5-[ 3-(3-Phenyl - but - I - ynyl49- phenyl ] -tetrazol - 2- yl net

benzoi ¢ ac ddi t d
ANk L Rt R TR G PN SRR I
h bel Ex | e Tabl
SRR A R A RS BN N n LN N GOH 15
Brepal):e {4-[(3-Bdndphemdy teeniali2ytméhyldpherbx Haceidacidvert-
211-213C H2 4-fluoro-benzyl 1H NWR (400 MHz, DNMSO D6)
d)uﬁéﬁﬁtsrs (s, 2 H 6.1 (s, 2 H 7.5 (d, J=8.1 Hz, 3

N
( s Thﬁsgég'_ﬁtlozl Vgas(damehiclﬁ_llt gi/g&gﬂg%dﬂhﬁaﬁl&éSDZ 18%(;13 u@mg

rﬂs(&—‘&o&opher@ﬂ)ﬂﬂ&(twglé)@ 83852 89moD and ¢ bnﬁmrsethwlph@oxy)

:%(’etlczaq_é tegt—liut{pcpsteg E%g(Tg Zi?gmnéq_le 11)8p13c2e (';f') (4-7brom£>—metﬁ371§enzyl)

f%ﬂo%%%mc’i&d@hﬁ&th@ﬂ §sté1|'bl“h1s|'d$foﬂddaﬂl Wltg@n aly (8062 yidd) 1
e conpounds "of Exanga e fol |l ow ng
AR @Clggrﬁegs (s, 1H), 8.07-5.05 (d lH), 7. 58—7 55 (d 1H) 7. 38-7 31 (m,

3H), 6.90-6.88 (d, 2H), 5.72 (s, 2H), 4.50 (s, 2H), 1.48 (s, 9H)
MS (APCI) M+1 = 445.0
Step 2: [4-(5-{3-[3-(4-fluorophenyl)prop-1-ynyllphenyl }tetrazol-2-
ylmethyl)phenoxylacetic acid tert-butyl ester

This reaction was carried out as described in Example D1, Step (c) using
1-fluoro-4-prop-2-ynyl-benzene (0.23g, 1.7mm\ol) and {4-[5-(3-bromophenyl)
tetrazol-2ylmethyl]phenoxy }acetic acid tert-butyl ester (0.30g, 0.67mmol) in
place of 4-[5-(3-bromophenyl)tetrazol—Z-ylmethylj-benzenesulfonic acid, sodium
salt. This afforded 0.23g of the product (68.5% yield).
NMR (CDCl3); 8.21 (s, 1H), 8.07-8.05 (d, 1H) 7.52-7.49 (m, 1H), 7.42-7.35 (m,

4H), 7.05-6.90 (t, 2H), 6.89-6.87 (d, 3H), 5.72 (s, 2H), 4.49 (s, 2H), 3.81 (s, 2H),
1.48 (s, 9H)
MS (APCI) M+1 (- t-Bu) =443.1
Step 3: [4-(5-{3-[3-(4-fluorophenyl)prop-1-ynyl]phenyl }tetrazol-2-
ylmethyl)phenoxy]Jacetic acid

A solution of [4-(5-{3-[3-(4-flucrophenyl)prop-1-ynyllphenyl }tetrazol-2-
ylmethyl) phenoxyl-acetic acid tert-butyl ester (0.19g. 0.3 8mmol) in
trifluoroacetic acid (“TFA”) (6mL) was stirred at room temperature for 75
minutes, then evaporated to dryness. The residue was triturated with ether,
evaporated, triturated again with ether/hexanes, evaporated, then triturated with
hexanes/ethyl acetate 3:1. The solid was collected by filtration, washed with
hexanes/ethyl acetate 3:1 and dried to give 0.1047g of orange solid (59.11%
yield).

4- (BET/1B2003/003616



ELE}(an'pI e No.): WD 2004/014366 PCT/|B2003/003616 -155

WG 20080 (Bedhenyl - prop- 1-ynyl ) - pyri di n-3-yl ] - t et PER/DB20@3/003616
| methyl }- benzoic acid (HLl); 4-(5-{
5-[3-(4-Fl uoro- phenyl ) -prop-1-ynyl ]-pyridin-3-yl }
-tetrazol -2- ylnethyl)-bengs-c acid (H2); 5 4-{

P SO ok TS g 4 Gt 1
- - - t - _ 1. ) C Al
b e L R e
L s R g b
MISYAPRMIPM-15841890C. EXAMPLE 12 4- (5-{

3-[3-(4-Fl uoro-phenyl)-prop-1-ynyl]-phenyl
5 thptl68.2a50l6°2- yI et hyl ) - cycl ohexanecar boxylic acid 0

OH N.NN\" \ / F -173C. . The, { i

conpouFidn B‘Pm@&i'iﬁf) P@Xﬂﬁﬁ% I%ﬁ%vectg%gogbor\;géé §1¥)§1ﬁ9a1

Eﬂﬁé%‘{gi‘aﬂ‘l feha).w I'l be synthesized according to the

procedur eg descri bed above. 25 WD 2004/014366

PCT/ | £264343Fb618-prop-1-ynyl)-phenyl]-tetrazol-2-ylmethyl }-
benzenesulfonamide (D4);

10 5-{3-[3-(4-Fluoro-phenyl)-prop-1-ynyl]-phenyl }-2-(4-methanesulfonyl-

Abenzyl)—ZH—tetrazole (D5);

4-{5-[3-(3-Phenyl-prop-1-ynyl)-phenyl]-tetrazol-2-ylmethyl }-benzylamine

(D6);
N-(4-{5-[3-(3-Phenyl-prop-1 -ynyl)-phenyl] -tetrazol-2-ylmethyl }-benzyl)-
15 : butyramide (D7); and \ ’

N-(4-{5-[3-(3-Phenyl-prop-1-ynyl)-phenyl] -tetrazol-2-ylmethyl }-benzyl)-
acetamide (DS8).
The compound of Example E1 was prepared by adapting the methods

described above.

20
EXAMPLE El

4—({3‘-[2—(4—Methoxy-benzyl)-2H—tetrazol-5—yl]-benzoylamino}—methy1)~benzoic

acid trifluoroacetic acid salt (mp 202-205°C)

CHs’OQ N=N o

H OH
o

25

Additional compounds of this invention were prepared by adapting the

methods described above and are shown below in Example Table F.



-156 EXAMPLE K1 1-[4-(5-{
3-[3-(4-Fl uoro-phenyl)-prop-1-ynyl]-phenyl
w0 2008018801 - 2- yl et hyl ) - phenyl ] - cycl opr opaneceebhBepdd/@®3616
acid OH O N, F 5 EXAWPLE K2 3-(5-{
3-[3-(4-Fl uoro-phenyl)-prop-1-ynyl]-phenyl
} tetrazol - 2-yl nethyl)- berisdirc acid / \ OH N ,N, / N
F 10 EXAMPLE K3 4-{
@xmpl(ezifaﬂvhﬂ%ro benzyl car banoyl ) - 6- met hyl - pyri di n- 4- |]
-tetrazol - Inetg% LN -benzoic acid 0 OH \ O NN N/
N \' / H N F 15 Th coggounds of Formula | can be
says for their ability to
ty of MW enzynes. The
MVWP bi ol ogi cal activity
e wel | - known and

ed in the study of MW
i nhibitors and their use to g2t

Example

No. R* S R* Characterizing Data

F1! NQ_ CH COOH Mp 222°C (dec)
N=

! Q7 CH COOH Mp 253°C (dec)

F3 N/\:/>— N S(0),CH, Mp 143-144°C
s
N\

F4 N—7 N S(0),CH;, Mp 178-179°C

— 1
F5 N /\\:/>_ N C=N Mp 178-179°
I O N S(0),CH; Mp 145-146°C

N= .

F7 \ 7 N S(0)%CH; Mp 174-175°C

pg | P20 N S(0),CH, Mp 100-103°C

F9 ©{> N S(0),CH; Mp 147-150°C
cl

F10 C N S(0),CH3 Mp 150-152°C
TN—< )~

F11 N S(0).CH; Mp 173-174°C

F12 F D N COCH Mp 193-194°C

(1) trifluoroacetic acid salt

The compounds of Example Table F have the following chemical names

(Example No.):
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20

25

20 treat clinical conditions. For exanple, conpounds
of Formula | may be readily identified by assaying a

wao ea/ocosepound for inhibition of MW-13 accor dPEyIB2003/003616

Bi ol ogi cal Methods 1 or 2, and further assaying the
test conpound for allosteric WO 2004/ 014366

PCT/ | B2003/ 003616 -157 i nhii?j-ti on of MWP-13 accordi ng
to Biol ogl cal Methods 3 or as descri bed el ow. The

conpodrds!3okP lﬂé‘?lﬁfl.ﬂ )éln}ethYé)scqr‘)WI]’B?eé’d' }bS‘PU?ﬁé“Zylmethyl)

conpounds A9p! .to be
po{Tgnt i nhi %I tors of&m &%@ét%ﬁ%@cﬁég@%a&
Pot endli-@s{3-HBytidiasBdylactthyy)- ¢£Bﬁh<$yl] -phdnyl MeBaid- 2-y1methy1)—

catal ytic omalnf r the i ti.gn co ound pically
range’ f r omPEBEsE 2 G@@WPP tg‘éﬂﬁ 3a&sam'pl e,

the | f r
0. 030 TR MERESATRRN Hn ) SHATRARLS “?ﬁﬁ*i@ﬁé?f%‘ﬁ le

measur ed atacidl (Dg8dim4-ynetind)-amidel(3); c domai n

37 ar e e i e B ISP Ea Ce- S h Bt 2rpapagadtc
colums | al%_@i(ﬂ @gln cﬂﬁﬁgg]lﬁx@ﬂ%yl)%ﬁdéW4 * Biological Data
Tabl e 1. anpl e 13CD Exanpl e

MVP- 1 3el3- (4P@yanp€mzylWHNetraaotéwll PRyding-2-qadBayligpcid1 2
21 22 23 AWHGE ol bl G T3, 32 33 a4 33 3
37 4-[2-(4-Methanesulfonyl-benzyl)-2H-tetrazol-5-yl]-pyridine-2-carboxylic
T acid 4-methoxy-benzylamide (F6);
4-[2-(4-Methanesulfonyl-benzyl)-2H-tetrazol-5-yl}-pyridine-2-carboxylic
acid (pyridin-3-ylmethyl)-amide (F7);
4-[2-(4-Methanesulfonyl-benzyl)-2H- tetrazol 5-yl]-pyridine-2- carboxyhc
acid 4-phenoxy-benzylamide (F8)
4-[2-(4-Methanesulfonyl-benzyl)-2H-tetrazol-5-yl]-pyridine-2-carboxylic
acid indan-1-ylamide (F9);
4-[2-(4-Methanesulfonyl-benzyl)-2H-tetrazol-5-yl]-pyridine-2-carboxylic
acid 3,4-dichloro-benzylamide (F10);
4-[2-(4-Methanesulfonyl-benzyl)-2H-tetrazol-5-yl]-pyridine-2-carboxylic
acid 4-pyrazol-1-yl-benzylamide (F11); and
4-{5-[2-(4-Fluoro-benzylcarbamoyl)-pyridin-4-yl}-tetrazol-2-ylmethyl } -
benzoic acid (F12).
Additional compounds of this invention were prepared by adapting the

methods described above and are shown below in Example Table G.



15 MAP-13 catalytic domain inhibition for the
conpounds of Exanple Table A are shown below in
w@Brekogizeal Table Al in the colums | abel | ed "RPIB2BAD03616
IC50 (M.,, WD 2004/014366 PCT/1B2003/003616 - 158-
Bi ol ogi cal Data Table Al . Exanple MWP-13CD Exanpl e
MWP- 13CD Exanpl e MWP-13CD _.i§3- 1C50 (M No. 1C50 (M
No. 1C50 (M Al 0.44 A2 >3 A3 1.4 A4 0.4 A5 1.8 A6
Exempla7T0ldE8 A8 1.3 A9 0.0036 A10 Na N a neans not
avzfgulable 5 MW-13 catalytic domain inhibition for the
unds of Exa Table B are shown below in
t he col umms | abell ed "MWP-13CD
ta Table B 1. Exanple
anpl e MWP-13CD No. 1C50
(PM Bl 49 B2 0.2 B3
. 10 N a neans not
avai | abl e MWP-13 catal ytit domain inhibition for the
conpounds of Exanpl e Tabl €0@&lare shown bel ow in
Biological Table d in the colums labelled "MM13CD
IGhghplé M h 15 Biol ogical {Data Table O . Exanple
MMi3CD| Exanpl eR¥W 13CD Exanpl e MRatdERzingdath C50
(PNg Noj TTCo0 ( No. TG0 (M O ®RipbAe224%°0011 C3
N at}zw 00 :_)_CP'['ZéI_IIZI_BdHS mot—aval I a1 98-199°C
G3 (CH3),CHCH,- MP 192-193°C
1H NMR (400 MHz, CHLOROFORM-D)
—er | dppm 4.8 (s,2H) 5.8 (5,2 H) 6.9 (m, 4 H)
F_OO CH, 7.4 (m, 4 H) 8.0 (m, 3 H) 8.1 (s, L H)
1H NMR (400 MHz, DMSO-D6) d ppm 5.4
(8,2 6.1(s,2H)7.5(d, J=8.5Hz,2 H) .
7.6 (t, J=7.7 Hz, 1 H) 7.7 (dt, J=1.5 Hz, 2
= H)7.9 (s, 1 H)7.9 (d,J=8.3 Hz,2 H) 8.1
G5 AN CH— (m, 2H) 9.2 (s, 1 H)
1H NMR (400 MHz, CHLOROFORM-D)
dppm 5.0 (s,2H) 5.8 (s,2H) 6.9 (d, J=7.1
o ——N—CHZ— Hz,2H) 7.4 (m,4H)7.9 (dd, =79 Hz, 6
G6 — H)8.0(d,J=7.6Hz, 1 H) 8.1 (s,1 H)
1H NMR (400 MHz, CHLOROFORM-D)
dppm 5.1 (s,2H)5.7(s,2H) 7.2 (s, 1 H)
N""N-CH,— | 7.2(d,J=7.3Hz, 1 H)7.3 (m,4 H) 74 (d,
— J=7.8Hz,2H) 7.6 (s,2 H) 7.9 (d, J=8.1 Hz,
2H)8.0(d,J=7.8 Hz, 1 H)8.1(s,1H) 85

G7 (s, 1 H)
G8 | Ph-C(CHj3)H-
5 The compounds of Example Table G have the following chemical names
(Example No.):

4-[5-(3-Phenylethynyl-phenyl)-tetrazol-2-ylmethyl]-benzoic acid (G1);
4-{5-[3-(4-Phenyl-but-1-ynyl)-phenyl]-tetrazol-2-ylmethyl }-benzoic acid
(G2);
10 4-{5-[3-(4-Methyl-pent-1-ynyl)-phenyl]-tetrazol-2-ylmethyl }-benzoic acid
(G3);



WO 2004/ 014366 PCT/|B2003/ 003616 -159 MWP-13
catal ytic domain inhibition for the conpounds of
wezaaplsedabl e D are shown bel ow i n Bi ol ogi caPCT/ak»0€3/003616
Dl in the colums |abelled "MW-13CD 1C50 (RM. "
Bi ol ogi cal Data Table D1. Exanple MWP-13CD Exanpl e
M\/P 13CD Exanpl e MwP-13CD -I§d- 1C50 (M No. 1C50 (M
. 1C50 DI 0.0045 D2 0,013
5" 0. 445188-5- - FlesropreneR) gregs Wi BRons) é?%@fgdg‘ﬂé‘g#)'
inhibiti ony ound of Exanple El is shown
beI ow i n B %ﬁ)g% %I‘(@ﬁgl e El in the columm | abell ed
" NEAP4430B-Bsmdazbh 1 {yMgrop-18ingl) phenyl-tdbazel-Fybneth A -
Exanpl e MWP- 13CD | e MWP-13CD Exanpl e MWP-13CD
No. | C50 ( RfnaQy aqt EM No. 1C50 (M EI 0. 058
MAP- 13_eat i6 di@HB[b i hiyDjpropr1 - {19y {ERaxdIS
> of Exgrg?{gql%y%l : are s}}r?ol\emgbe?ﬂ\’}v F}gl ogi cal
Tabl e FI nylmetbylwbnzmcsam@fféﬂ ed " MVP- 13CD | C50

BRI e T AT

1 G50 (M t@é@b@ﬁﬁmc&&dm@ﬁﬁnEZ 0.28 F3 O 022 F4
0.21 F5 0. 24 F 024 F7 11 F8.0.19 F9 16

2004/ G3BEEGPRRNYBbesky g 3sheyll-tegerat-doyimetut} hPItZOﬂaCId
F12 0.0017 D13 catalytic domain inhibition for the
10 compounds cgg anple Table G are shown below in

Bi ol O%d“cﬁ‘tllon-ﬁﬂbétﬁpdandk Bf thicinealtiomveert plephied by aNMRInEITD

methods descnbed above and are shown below in Example Table G.

Example Table H.
RZ NN
% N IN
\
L.
N
COOH
15

Example

No. R Characterizing Data

H1 Ph-CH;- MP 211-213°C

H2 4-fluoro-benzyl

1H NMR (400 MHz, DMSO-D6) d ppm 5.5
(s,2H) 6.1 (s,2 H) 7.5 (d, J=8.1 Hz, 3 H)
N=\ 7.9(d,J=7.6 Hz,3H) 8.5 (s, 1 H) 8.9 (s, 1
H3 AN CH— H) 9.2 (s, 2 H)
1H NMR (400 MHz, CHLOROFORM-D) d
ppm 3.8 (s,2H) 3.8 (s, 3 H) 5.8 (s,2H) 6.9
(d,J=8.5Hz,2H) 7.3 (s, 1 H) 7.3 (d, J=8.8
Hz, 2 H) 7.4 (d, J=8.1 Hz, 2 H) 8.1 (d, J=8.1
Hz, 2 H) 8.4 (d, J=1.7 Hz, 1 H) 8.7 (s, 1 H)
H4 4-methoxy-benzyl 9.2 (s, 1 H)

The compounds of Example Table H have the following chemical names

(Example No.):
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IC50 (4M." 5 Biological Data Table GL. Exanple
MWP- 13CD Exanpl e MWP- 13CD Exanpl e MW-13CD No. | C50

W@ BEMoNS66 | C50 (M No. I1C50 (M d 0.69 & 0. PSr/a800d/@3616
&4 0.086 G5 0.0068 G5 0.0064 Gr7 0.029 B 1.8 Na
means not avail abl e MW-13 catal ytic domai n inhibition
for\ the conpounds of Exanpj® Table 10 H are shown
bel ow i n Bi ol ogical Table H in the colums | abe{l ed
" MVP-4L8EL5-(3-BBonyi-poeny- 1 ynED pysgincioy ] pefrazolrgnilmethyl}-

Exanpl e - 13CD Exanpl e MWP-13CD Exanpl e MwP-13CD

1198?5{?&15 >No. 1C50 (M No. I1C50 (PM H 0.010 H2
0. OO&Bngﬁs.@_@zﬁFlddﬁo- h&)2)7prp- laysl bpyaididi-3t ydp-tetetzal-2-15
The 1C50 with MVWP-13CD of the conpound of Exanple 11
yiesthyDoigpeoic peid(F2)) 50 wi t h MVP- 13CD of the conpound

of Ex I 0 WER: | ANk 16 )
ok FAFTRLE ARl Il pringeat g egRoypis ARy
Benkbiclacidgeis),MuB- 7, ful | -1 ength MAP-9, and MWP- 14

catal ytic_domain

fo eterm ne_sel ecti.vit f.the

bt -5 L Mathaaesh 60 ey et - s as

S YR ¥ of the invention conmpounds for
ﬂb%&?§ﬁ&%?gﬁf¥#t ) 2004/ 014366 PCT/ |1 B2003/ 003616
-161 domai n versus anot her MW enzyme (full-length or
catal ytic domain), as 3§§%§hg§$§? by dividing the I C50
for the inhibitor with or MWP enzyne by the
| C50 of the inhibitor with MW-13 catal ytic domain,

are expected to range fromb5 to 50,000 fold. 5
Cer t a4 Frifo(dblmoud-plrayhrorep-L-yrallephsa i -tasaalrd oy imethyl)-

m%yh—afclééiclz acid

-N
N=5
i N — /N
N
F

M.P. 158-159°C.
EXAMPLE I2
4-(5-{ 3-[3-(4-Fluoro-phenyl)-prop-1-ynyl]-phenyl }-tetrazol-2-ylmethyl)-

OH

@

cyclohexanecarboxylic acid

-N
N’ \
N — ’N
2 o
F

The following compounds of Examples K1 to K3 are compounds of

0
OH

MP 172-173°C.

Formula I that will be synthesized according to the procedures described above.



| ength, MWP-3 catal ytic domain, MWP-7 full-Iength,
MAT-8 full-length, MW-9 full-length, MW-12

we 200aly36€ domai n, NEAP- 14 catal ytic domai n, apdT/MeBe31003616
catal ytic domain. The 1C50's for the conpounds of
Exampl e Nos. ("Ex. No.") C2, C4, F12, and H4 are as
shown below in Biological Tedg-e 1 in the col unmms
| abel l ed 10 "MWP-3CD | C50 " "MVWP-12CD 1 C50 (M,
"MVP- 14CD 1 C50 (! tM,"E %EKlM\/P 17CDIC50('-I\/D
Bi ol ogj - 3
e aceaet> b el e puo Y St en Y e
| {Eethly0Stheh @3y ¢160parieofrbb 3B ackb. (M (M (MY (V M
M (M (M (M C2>30 100 7.9 >100 >30 N a 27 >100
C4 Na 4.7 Na >100 >100 18 >30 30 F£2/ >1@% 100 >100

>100 >100 N a >100 N a' H4 >100 4. 0 %100 >30 N a
>30 >100 To determ ne the inhi }ql to of PI es, the

conmpounds of Form REEY aluated in

st andard assay aprinty to |nh|b|t t he

catal ytic actl ’ pus MVP enzynes. The assays
used to eval Uate the MWPiol ogical activity of the

i nvention conpounds are well-known and routinely used
by those skilled in the study of MWP inhibitors and
their use to treat clinExaAMPDEX2Zi ons. The assays

nmeasure the anpunt by which a test co und

t he zb(%ﬁﬂ&@ﬂ@rwh@nwrsbéwﬂ Bhensilne ?%f-g-ﬁmethyl>-
C@én%%za by a matrix netal |l oprotei nase enzynme. Such
assays are described in detail by Ye et al., in

Bi ochem stry, 1992;31(45):11231-11242 Waich i s

i ncor porated herein by refereﬂcs} 3G assay is
descri bed bel ow/mRacBiglogi cal I\/bNd . Vi 2004/ 014366
PCT/ 1 B2003/ 0036 oF Nt he parti cuI ar nmet hods
descri bed bel qw )l ytiq donmmin of t he
MWP-13 enzyne, nanely matrix netall oproteinase-13
catalytic domain ("MW-13CD'), rather than the

corresponding full-length enzyme, MVP-13. It has been
shovvn previ ously by Ye X&M@iﬁ(}{?’ Hupe D., and Johnson

L ol Qe & Vg SR MERL A1 6 Yoot 90 340 iAot 2-

ylmethyl }-benzoic acid

0 N‘N~N
N~ N | N
H  No
F

The compounds of Formula I can be evaluated in standard assays for their

0O
OH

ability to inhibit the catalytic activity of MMP enzymes. The assays used to
evéluate the MMP biological activity of the invention compounds are well-known
and routinely used by those skilled in the study of MMP inhibitors and their use to
treat clinical conditions. For example, compounds of Formula I may be readily
identified by assaying a test compound for inhibition of MMP-13 according to

Biological Methods 1 or 2, and further assaying the test compound for allosteric
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domain of an MW is predictive of the inhibitor

activity against the respective
wepyiet3e®l OLOG CAL METHOD 1 10 Thi opept ol i dePCT/IB2003/003616

substrates show virtually no deconposition or

hydr ol ys

is at or

bel ow neutr al

matri x netal |l oprotei nase enzyne. A t

t hi opeptol i de substrate conmonl

ypi cal

full-length MWP

(B A

pH in the absence of a

utilized for assays

inhibAtierPofMIMRr-1Blageording @Bt@@glﬁ%ﬁdﬁ‘é@ﬂs@ 9o dessrip
ﬁ Y"y contain 50 nMof N2 15
éa oxyet hyl pi perazi ne- NCL- et hanesul fonic acid buffer

(" HEPESe Copbuhde bf Fa@nulM, @8 Ghisrattd®ylvhd tompapilobf de

m

substrat

xture wll

e,

a

Hx‘?e&’

and 1 mMM 5,5 Edi t hi o-
B ampleg bm@7 hayp beftﬂrﬁh@[b’éﬁ? be PeE

oncen?mgh

BYIGH

m and

o Aoy

n%l&ﬁ%)ﬁ%st (gtMg/[P ?3 cata?lyuc

1§ CBrdn £ the

ange in

mgﬁ&amapatnmg@mny mgwmm avcex] 0939 au.Ml"ceahuut A& xM. For

m cr opI ate reader 20

@nam@,thé%

base do Oﬁile Eﬁlﬂégﬁﬁ(ﬁg ?G%IWE

uI ar ﬁew ces,

E)mplﬁr as g3 e
e wh i RR&RE LA 05
1 cm1 for the DT

L

| B055

strate is
B- deri ved

pr od UMMLP thedayije deimain imibikion dhie foxthd eompewns of Examples

carried

|1er|3B|af‘b? 0

RSt

out

est 8g“MZu

nds.

»det erm nati on of

aﬁ%&qm”ﬂwﬁ%ca? i ] e Gl B eged <>

i nhi b| tory activity
Test conpounds were eval uat ed

at various concentrations in order to determne their

respectij ve I gqhval ues, the mcronolar concentration
d}iologisabl ired to cause a 50% i nhibition of
: Nﬂ\&?'l‘:‘» | RAAeCIICLS E%@{ .| MO-13CD

sﬁ“ mleb appr eci at gga at| the assay |bu eérgused Wi th
MVANSCD MeEsy BMY™ N-Nor phpl iGséuMang su¥é.onat dCso (MM)
(“MES") @t pH 6.0 rather thantheHERES—pbuffer—at—pH
7.0 ]descri bed aboveg. VQ) 20p4/ 014366 FCT/ 13820013/ 003616
=163 —Thejtest—descyTbegt abpve for the bitjion of
I\/I\/PA‘_’LS npy al so be| adapted and used to et erjmine the
abiT7ty pf the conpoungls of Forrula Ijto imhibjit the
matri x _netall oproteases MVP-1, MAR-2 J&m__lmp_q_____
MWP10, MWP-12 and| mvili4, 12 |

13 14 15

16 17 18

19 20 21

22 23 24

25 26 27

28 29 30

31 32 33

34 35 36

37

MMP-13 catalytic domain inhibition for the compounds of Example Table
A are shown below in Biological Table A1 in the columns labelled “MMP-13CD

ICso (UM).

2
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5 BI OLOE CAL METHOD 2 Some representative conmpounds of

For mul a

exanpl e,
intersti
full

I have been eval uated for
WO pdvdlol 4360/MVP- 13.
with the

tial

their ability to
Inhibitor activity versus ot hpCT/N#PE3/003616
10 conpounds nmay be determ ned using,
MWP- 1FL, which refers to full
col | agenase;

for

| ength

M¥R-214L, which refers to

the catalytic domain of stronelysin;

BB 3up b4

ength matrilysin;
engt h Gelatinase B, MWP-13CD, which

length Celatinase A; MW-3CD, which refers to

MVP- 7FL, whi ch

MWP- 9FL, whi ch

AR

MVINaL 4.

QMMTPe13@Db3
14CD, whi d
Test(WdBnmo

| Bd6ple O
h refers
urle ca

nRMP-dBCIb

n Keo u

to the catlal

ate

@lage |1 SCD
tic donain

@t v arICMELM)

ey

ul;\oll i

ues,

detennTTe

ot d}éaot gls
e mcer I aJr concentr

thes 1
ati on of

€SP Arve
conpound

4 T Eq
act|V|tV

T opgause

of the r

a p8% I

spective

nhi biitg on

enzyne TH

of the hyldrolyoic

result

s of the |

abok® ag

20 comnd

say8.008t h

ndc er

ot hAB MM

Ps willd es

tlabl A%h t

hat0-Q036

SRR A= L RN SAS

en S,

duuaN)J -

rmila
mora 1

especi al

are—potent
| y usef ul

it

due to their

rs—of —vivP

SErecti v

%&%{&néﬂ& a%ﬁi'la%‘fé ive inhibitory activity,
bin E oﬁ g%ﬁéﬁ le Table

e inhibition of MVP-13. Because of this

recl addosp FS At St Bfoltpl e b
WitekBowh 'bélbw&h&h@l@@‘imlmdﬂe Bl ifrthreraoluanis IHWIedZ‘MME 13CD
readily |dent|f|ed by assaying a test conpound for

iIoki @M)ion of MWP-13
descri bed bel ow i n Bi ol ogi cal

ri

t he

according to the nethods
Met hods 3 and 4.

Bl OLOd CAL METHOD 3 Fl uorigenic peptide-1 substrate

heisRBicAEPaw Taole Bilent i f yi ng corrpounds of For mula | as
allosteric inhibitors of DARP-13: Ci nad Y
CBetigile MMPSIBGRY mlmf%@é ¢P7 Frample p INE IR
PCT/ 1 B2003L0 6| -164- @%2 10\ f 1 won
ept9-de- 1%5"%) sué\gc{‘r atle IgM M acet ol éFong:)c
acig) (ACNHOHg = T|Kd 2% DVSO ¢t th or B3 hout 0.014
inhibitor test compound) :
B4 N/a B5 N/a B6 N/a

N/a means not available

MMP-13 catalytic domain inhibition for the compounds of Example Table
C are shown below in Biological Table C1 in the columns labelled “MMP-13CD

ICso (UM).”

Biological Data Table C1.

Example | MMP-13CD | Example | MMP-13CD | Example | MMP-13CD
No. | ICx@M) | No. | ICsoM) | No. | ICs(uM)
C1 34 C2 0.0011 C3 N/a
C4 0.0015

N/a means not available
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5 0.5 nM MW-13CD enzynme Stock solutions: 1) | OX assay
buffer: 500 nM HEPES buffer (pH 7.0) plus 100 nM CaCl2

WQ@2002014386 FP1 substrat e: PCT/IB2003/003616

(Mca) - Pro-Leu-d y- Leu- (Dnp) - Dpa- Al a- Arg- NH2 (Bachem
M 1895; "A novel coumarin-| abel ed peptide for
sensitive 10 continuous asisays of the matrix
net al | opr ot ei nases,"” Knight C. G, WIIenbrock

I\/Ur phiVIME; 13 qapgia danpain inpalzjion by theempgyds pLE Wé&}%&é'ale

e e Rl B PH PRI R T bl ﬁ}t@é&iﬁm@?ﬁ%

hE€X (aspay buffer to 2.25 g AcNHOH (Al drich 15,903-4).
Adjusting pHto 7.0 with NaCH. N 15 Diluting vol une
to 10 nL with H2O. Final solution will contain 3 M

H ES buffer (pH 7.0), and 10 nM CaCl2.
ﬁgfﬂg‘&ﬂéf&ﬁ% h buffer: 50 mM HEPES buffer (pH 7.0)

e;;ll MVINRGEZD 5) EMYhIA 3CMP230® | Si:eedple | MMP-13CD
conc ntriati on = 250 nM '6) En%rre d|| it i on bufffer: 50

NMMVINREPES bmfsﬁ étM}sz 7.2, 1D af¥p- 20| 008D
PRDI 1 20 oy nnn r\ﬂ—rnn

IOO 1UPr;Eé@Q%§ (f( oﬁguumn IOI )gi a %)r:rl d%%m

Prepar ed assgys m Xiureps 11Dp0 Lo_i@x assayD@uffer 38 L
10 mM FR1 25 55 L 3 H or 55 1 AcNHOH di] utiaon

=
%

bufbar [85001@8L H2() B.DBi | uted 0&P- 13CD to 5 nM

workina f!‘\r‘l/ 22 MVP—13ED (CN y
LA A1 B N A M § [~y ==

TVIVE A = Wr-xe v/ v J.UIO | - IZytie
di | utiopr buffer 30 C Ran ki netic assay: WO

2004/ 014366 PCT/1B2003/003616 -165 1. Dispense 2 L
inhibitor test sanple (in 100% DMSO) into well. 2.
Add 88VIMPat3 eataliytix domaindnhibition forthe compering of Frampls BLis

V@p{vgl ti?at iz l%lag)é} g’fz‘?bl%tl h 4R d lu?lfm RoSMaMNEvb3(ein T@Zso

(uM).” | \

Biological Data Table E1.

Example | MMP-13CD | Example | MMP-13CD | Example | MMP-13CD
No. ICso (LLM) No. ICsy (H,M) No. 1Cs (MM)

El 0.058

MMP-13 catalytic domain inhibition for the compounds of Example Table
F are shown below in Biological Table F1 in the columns labelled “MMP-13CD

ICso (UM).”

Biological Data Table F1.

Example | MMP-13CD | Example | MMP-13CD | Example | MMP-13CD
No. ICs0 (UM) No. ICso (UM) No. ICso (UM)
F1 0.099 F2 0.28 F3 0.022
F4 0.21 F5 0.024 F6 0.024
F7 0.11 EF8 0.19 F9 16
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4.
at

5 Fluorinmeter:

| medi atel y neasure the kinetics of the reactions

roomtenperature. Fmax Fl uor escence

wob@ropidad e Reader & SOFTMAX PRO Version 1.1 BOF/1B63003616

(Mol ecul
Pr ot ocol

run tinme: 15 mn interval :-13@ sSec

max: 20

ar

menu: exci

Vmax pni

Devi ces Cor porati on;

tation:

ts. 32/

320 nm em

2

Sunnyval e,

RFU m n:

CA
SSi on:

94089) .

405 nm 10
-10 RFU

Il

f‘nwpﬁr ed-9% of

acFii t

an@0éf

50 Wilth |

nhlbﬂ{or t

st FEbimp

QePII [T l.
substr at

BachemmMpaBalaayt
-counmri n-4-

netho
ébxe ghczwnj AoV i Bidegical
»Screen for
ors.

e

4 Lheel 1
To Tiyuruory
€,

s—of t1

[(Mca) Pro-Leu-d y-Leu-
RUItheln MhitBe&] for tieeromipoutidd el Exasaple Table

b5 inna bolwae dahelRg 1M1

e firuorigenic peptide-1I

Dpa- Al a- Ar g- NH2;

>-13CD

MWP- 13 catal ytic domain (CD)

(Dpa may al so be abbreviated as "Dnp".)

Reactions (100 L) contain 20 0.05 M Hepes buffer (pH
0. 005% pol yoxyet hyl ene

7),

0.01 Mcal cium chlori de,

Bidpgical e Tabln&H. ("Brij 35),

0 or

15 mM

GECL Ulll%c

MVIRioL 3CD (1035 (i f

reaction,

PR

the initi

TO- ™

;'5}‘”1“?3%%

nalNo.i s
al vel oc

'“Mi\ﬂ; LL1)

ter r

adidiagl( M) i

ty of _FEP1

J.EXa [e

cconbrrnan
Ni t INa e

h\/dr ol Vi

MvP-R3ED

t human
t HEsp (UM)

s is
S—-S

det@t m n

ed kﬁ/69mn| 1

oot

orl(ﬁé t he

2528 ncr

3&8@3 n

N/a

fluoroceon
L) T W I Y

con “i‘nue

il 9B

usl

.) IIIIG%UIJU

up to

g,

OTI 32
h i Cr opl

MY 0064
ate

r ea@@r a

C T ogmTe

endpoi_nt

Der aGyr e.

read can

al so be u

Altqrgnatl
ed _to _det

vel y, an

Lmne re

\Noh miahynqiraveilaided t he initi al
sol ution,

subtract

ed

fromthe final

fl uorescence of the
as recorded before addition of enzyne,
fl uorescence of the

is

r eact NPT X Eth19tic dbigaik HHibitioa fod the smpyads af E}’Sﬂnple Table

di fferent concentrati on val ues,

such

as,

f
JI@@IthOWO brjowlim Biolpgah Rabla Bl ﬁMh%val@n%%&Pﬁ{Pﬁ

B

o,[ concentration is plotted on the
)t he per cent age of control

ARaGeD

X-axi s
activity observed

for inhibited WO 2004/ 014366 PCT/I|B2003/ 003616 -166
experinments versus uninhibited experinents (i.e.,
(Bielogadal Patsi ¥able Rhi bit or) divi ded
Example MMP-13CD. | Example MMP-13CD | Example MMP-13CD
No. ICsp (UM) No. ICso (M) No. ICso (UM)
H1 0.010" H2 0.0083 H3 0.16
H4 0.0027
1) average of two ‘data

The ICso with MMP-13CD of the compound of Example I1 was 0.0026

uM. The ICso with MMP-13CD of the compound of Example I2 was 0.0012 uM.

Tnvention compounds can be further screened with full-length MMP-2,

full-length MMP-7, full-length MMP-9, and MMP-14 catalytic domain to
determine selectivity of the inhibitors with MMP-13 versus the other MMP

enzymes also. Selectivities of the invention compounds for MMP-13 catalytic
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by (velocity without inhibitor) x 100) on the Y-axis
to determine 1 C50 values. This determ nation is done

wo 00040x4366 | nents done in the presence, and expRCT/IE003003616

done in the absence, of acetohydroxami c acid. Data are
fit to the equation: percent 5 control activity =

100/ [1+(([1]/1C50) sl ope)],-16tbere [I] is the inhibitor

concentration, 1C50 is the co centratl n. of inhibitor

dpraia Versais eether MR enzemed fulblsggth s cptalidlg doarai e ¢ o

g?tgnﬁlgﬁ Bg div1(ﬂﬂg th%ll efok ShelilGipRLORER choﬁlﬁﬁraiomwl@%ﬁﬁne
rve s Ctl on pol nt, uslng onl i near
b dst ICsglofathe mmwor@wfh MM 3 eq:abztm domaime greegpéased torgnge
Results_may be expressed as an I1C50 Ratio (+/-) ratio,
Fb%t%%‘%twgo@ciatlo of the 1C50 of the inhibitor with
eﬁgﬁ‘l glggﬁﬁdsmft}%hnﬁﬂ Itﬂaee Bédnadsydyled wAthVIME-1 full-

he 1C50 of the inhibitor with
wgtm BIMiPt hcattlytid éommh; MIMDB7 fulldengtle MMPa$ {ull-lengthnMMP-9

it MEVRT rpipe e QMR L 1y B oty B £y -1

Bfac (@htaln. TRE l.t@so%ffo{ ﬁ)%%ohﬁi@ﬁ‘nd’s of Exaplk M6% (‘B0 iy €2,
e synergistic with the inhibitor to the catalytic

ﬂ4n E1dfaniEAare agshnvohbedey in Biolegiastdiable lnanhopelumns labelled

@Wr%”{%ﬂf;& wm PSR ik AR IE g

V}fn or “@q}vbo (+/-) of greater than 1,
ess ot ervvl se i ated. Results can be confi rrred

tBio]ogn:eITalﬂeexperl ments which are well known in t_he

art ')n DI alNa'sWaliV NMETHOD- 4 '_"""'i" -

= T T
b%@@g‘ ssay | Wdemf FCW'C M"
odcD ngMP regpl | Oproyirei nageTd 3 MCB'HI?CD
MW 13CD! 25(1n a manner si m |larl to .

MgIshog 7ACsan d€may iKsoun Wher gi flCso | ICso

oztho lcdl‘gf)tl) ﬁ@bﬁstkw in{i@%d (BM)Fcr%YI%\

e AT IR TTO4Eh S (M8 D¢ URGeA to>§jst abhygh [thaf thesi00
i NSt jant” coppounds of” Formula | a_pharimaceutilcal | y
acaept B e sal"x t hey/gof , >1agul{d >t160uc efi8 fjor>3®B0| 30

rev ntinn g_a_t nr‘l Ir\l"lhltlhr r\art:lann A4 wnﬂn’.
ER | 907 br 100 edt?@ 1O B804/ 10860 Ve ||5o008) doatis

F Hﬂ TSogoH 7L 301 T | ngﬁt T30 E{ampLes 0L3¢Udn>100

I del s ar e esci el ow i|n Biollogi cal
Met hods 5 and 6.

To determine the inhibitory profiles, the compounds of Formula I have
been evaluated in standard assays for their ability to inhibit the catalytic activity of
various MMP enzymes. The assays used to evaluate the MMP biological activity
of the invention compounds are well-known and routinely used by those skilled in
the study of MMP inhibitors and their use to treat clinical conditions.

The assays measure the amount by which a test compound reduces the
hydrolysis of a thiopeptolide substrate catalyzed by a matrix metalloproteinase
enzyme. Such assays are described in detail by Ye et al., in Biochemistry,
1992:31(45):11231-11235, which is incorporated herein by reference. One such
assay is described below in Biological Method 1.
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Bl OLOd CAL METHOD 5 5 Monosodi um | odoacet at e-i nduced
Osteoarthritis in Rat Model of Cartilage Damage ("MA

wWoR104)143e end result of the induction of PCT/IB2003/003616

osteoarthritis in this nodel, as determ ned by
hi stol ogi ¢ analysis, is the devel opnent of an
osteoarthritic condition wvi#eRhin the affected joint,

as characterized by the | oss of | ui di ne, bl ue 10 .
st ai nSoge&h quam{arcwtm Sﬁf%&?ﬁ&e@g" us E%%qtajf’%‘dd‘?/wfluﬂ
gh ihAklIBAPRRNRHN
b e MY L Sl A i meEMROPRAE AL OTAERR
eI $30CD”), fﬁtm-thmwhmlgdrspomﬂmg filblengthrengyme, H‘dMH It
contalnlng t he_affect
o ksnsbarasmnins Y 55 ok Zage, 5o B Ry dr Qe
! 746 8 thaiahibRbSacti®fty against a catalytic
ﬁPd{éé’g‘gt he ol ogl éallP%a)\%Jgfgyy gj of the ost eoa?t ﬁrl tic 1y5t1
|d@ﬁiaﬁn§f an(BdNH? ml;irgdlct:l\m of ke inhiditRaactiviis eBaingt tMegespEctivhe
h|nd differential between the right
?ﬁy%d the left healthy joint of male
Wstar rats (150 g) are determ ned with an
i ncapaci tance tester, nodel 2KG ]&Elnton
I nstrument ation, NBIOHAGIGAL METHORGHon) . The
i ncapaci tance tester has 20 a chanber on top with an
outwardly sloping front wall that supports a rat's

front Tyié CPEB&)hd@@ﬂbs‘tﬁa&s‘éﬁcb\@ RirtRiE) 90 [gcqaptsitionroe hiydolysis at
each hin that facilitates this determnatlo‘r%‘OI

m@nlquutrat gHan thegheence of o ARTWERIPRISIIIRASE PRME,
th .
L

i tRfoeapal @l-1.8i-Gli-@OHreAt100 b may mixtare Wil AontaincS0 hdd of N-2-

Lgenainy e NEre B0 o R G € T

a1:0e mje\)ﬁ ¢§r O@H {Hkﬁ)tegtroﬁ@a Sidshee, A 1 ANE B 5IEBhie HIP@Higko-

e i'nstant case, water) daily for 14

S0iaci %?(19@15@) ﬂfé&hio@é’ﬁﬂﬁd@ﬁb@@ﬁ@ eoHEnirsidnyphcled Vatied,
mni stered at~ a dose of 30 per kil ogram of rat

pfar extaypl¢ BOmTH) togf0@ayL to phiain ke 4nﬁl\I%m Vaucs. E ﬁﬁ‘aﬂ%ﬁ n

may be adm ni stered at ot her doseBYIsuch a

eatamblaece 236051 @mﬁgmgvf@ g et aﬁ?d?’%é’ﬁf day,

of t f the
eSS e 9 a.‘t?%?ﬁmﬁﬁﬁ* The Tvel of
O A I@{oh of $llfé Juhodlrﬁ of hsdrplyeisiof deLthiopaptolidd subsivate is based on
determ ne a proper dosage of an invention conpound in

f-%ml@l@()() MAHomn &ir tteet DBNBederivied praduetri-cahoxypnpound
t

I's nodel WD 2004/ 014366 PCT/|B2003/003616 -168
4—n1troth10phenox1de Assays are carried out with and without matrix

metalloproteinase inhibitor compounds, and the amount of hydrolysis is compared
for a determination of inhibitory activity of the test compounds. '

Test compounds were evaluated at various concentrations in order to
determine their respective IC5q values, the micromolar concentration of
compound required to cause a 50% inhibition of catalytic activity of the respective

enzyme.
It should be appreciated that the assay buffer used with MMP-3CD was .

50 mM N-morpholinoethane sulfonate (“MES”) at pH 6.0 rather than the HEPES
buffer at pH 7.0 described above.
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is optionally by oral adm nistration or intravenous
admnistration via an osnotic punp. After 7 and 14

wa@l2008/0§4366 a t wo- week study, or 7, 14, and 28 dJdeyBIHE2003/@3616

four- week study, the hind-paw weight distribution is
again determned. Typically, the aninmals adm nistered
vehi cl e al one place greaterl6dei ght on their unaffected

left 5 hind paw than o ei r_right_hind paw, V\,hlle
i 1 e SSHARPER S FPr R AT O st

gﬁég‘?ed‘eg{d{[ﬁkd édbde%errmﬂé’{h% a'bili’fﬁlopthe %aiﬁ?aquﬁmf %hhul‘ﬁ@ kP iHhibit

I'on between their i S change in
el hkixdhethllopboteasen MIE-1, Meﬂﬁ\ﬂhﬂ?aiﬁ MMR-heViRyPee of
joint cartil damage. Percent inhibition of a change
iWr%‘%‘a%l\%?ﬁ function is calcul ated as the
percent change in hind-paw wei ght 10 distribution for
treated animals versus control aninmals. For exanple,
for a two week st BIPLOGICAAAMETIOBIZ i on of a change
in hind paw wei ght distribution (OA5 1- X100 (AWD)
wherein: "W is the hind-paw wei ght differenti al
bet wegfnichgpiRettadvd Bymbedrds | dfMBoraiith TMRvarsebs idvhliated for

linb of the cont rol aninmal adm ni stered vehicle

aheinebilitys tavindshit MMERL3pdphibidor agiiyity\yersus atees MiMIE wiily the
R T T T T

| {AM € Rhi@N ifeRRRAINdollfg8nase MMVIBIFDN vikdsh JréfersZ&ol full length
order te neasure biochem cal or_ histopathol ogi cal end

doslatingse A\ (MMP-RER, pehichirfens to dBeneaighytic -flomain o | sgomglysin;

f
RIS T 08 00 Rt 80 o1, TFAOLS
Keggh | @blﬁtma;edl t NMP 6Dy, alhichr adfedsefa then elatajlyncntlonmm of

be determ ned bi naI [ The armu

fqoé‘égffilﬁﬁ G A0 R ahich s PR YE Gy s goRfTB O MMtE 14,
¥ ﬁo&dp Rafbd @€a18§ted/§1| W¥Rioh® Eoﬁé@:ﬁtr@t'i@id h 09(§erft6 Q6termine

proteogtycan in a healthy joint. The anmount of

ptheitr eesgegtoariCisp velues,db¢ siaomhlar coucenirgthon tnesengouing trequired

animal s adm ni stered an invention conpound, and the
alomanse ao?%ndn@bgm ofthe hiydrol¥iis astvidnak R Fespetiviejegryme.

knee | eﬁﬂlv (21’8 {hrm’c{b%vg qg@a? %t%r&ﬂer r[%ﬁkkfé alﬂf‘le& g sha&xgt the

i ndepe ared ycan

iébnﬁ;hﬁn@@ YT Ed)riﬁu@z[ al aieefpbtekﬂ eﬁubmretof xmmpammﬁa ahd are
pr ot eog Ifycan lost in_the gosteoarthritic %ht knee
j @pm@l}apg_e gllleegcs gglragelw@ dphibition of MlV[P 13 ecause of this

potent and selective inhibitory activity, the compounds are especially useful to

treat diseases mediated by the MMP enzymes.

Allosteric inhibitors of MMP-13 which are compounds of Formula I may
be readily identified by assaying a test compound for inhibition of MMP-13
according to the methods described below in Biological Methods 3 and 4.

BIOLOGICAL METHOD 3
Fluorigenic peptide-1 substrate based assay for identifying compounds of

Formula I as allosteric inhibitors of MMP-13:

Final assay conditions:
50 mM HEPES buffer (pH 7.0)
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WD 2004/ 014366 PCT/1B2003/ 003616 -169 | oss of
prot eogl ycan conpared to the contral ateral |eft knee

wQ edoa14sent rol . The percent inhibition of proPEDIB29EHV3616

| oss, may be cal culated as { [(proteoglycan |oss from
joint (%9 wth vehicle) - (proteoglycan |oss from
joint with an invention cdgpound)] = (proteoglycan
loss fromjoint (%9 with vehicle)} x 100. 5 The MA
HmM4ia&lz hat are expected fromthe anal ysis of

pr ot eggl ycan | os, .establish that an invention
éaﬁ%ﬂﬁwg@%&%ﬁﬁlwﬂ?Sﬁiﬁﬁf‘ﬁi ting cartilage damage
81 15 RiNIBREBA| @B ARid/a0id @lcNIOMS £ pai n in manmmal i an
patients, 1ncluding human. The results of these

SLABVED Wiidh oW ahowl astibigorTey chappuriyent ed in tabul ar
10 format in the columms | abelled "IJFL (%t/- SEM",

WPenMiMMP3 HCIhesA81e | nhi biti on of Joint Function
Limtation, "SDCES', wherein SDCES neans Significant
Beskesabdiohst Cartil age Erosion Severity, and "SLTWHLE",

ot i@h?ss?_/s hi ‘lzr;:LE%é’e BT Yk AR BB i R,

B IPHALEER, PR ShRAR PR Lo 20R0YBER bR iRy
s, RO T pde eutaamageioendol epu
pr opmtiniouws ofisspysi ¢fi vie ormitie s "metaldqpoeidimasesi’ncKeigbes C.G.,

or reas Wi i ncr j lLeyel nt. For

©ne Nl fd NP, 2B 12K afo 2ot 2ER 280 pepieed
of @ iikockibl RRLbIving TingFPASHh 0RIS 7 infic DAESEJ Wi t h

i ncreasing doSe. 20 The ridit analysis may be used to
ot 8 MiANHIDH & prapared by 2ddiae 41 Lo pedh 1 18fe JAX| assay buffer
Thi s paraneter_takes intgo_account both t erosi qn A
gr atie 202 &=AeNHQH Jetldrich 152081ty s ARISERS é’E‘f}l fhd-Q il NaQH.
SUpﬁ'ﬂfuhfé alol eniodq?‘:r‘n]t a?éﬁﬁ SH%@T P'illlalzscﬁﬁt‘?(ﬂl Wwifly 86ntain 3 M
erosion)? and area (small, nedium and |arge,

quant-Ne®d, ymill WEPEShURE (51 28), Al 1Dhevl @i@sst

erosion 1 n each score into thirds) sinmultaneodusly. The

analASHOR Yilug6® biffere S0 M HERES buffer (pIdf7.09 UsrliotyM GaCly
ifferent, but does not assune a nathemati cal
r § anV@enSOh elmwe Stockohentrtiot 1260 aM.mal  nodel for

T rnd bl b Pl EBE B ERRY, Rt cacty,
o AR R £l B LA e 5108 i 5oL, o AL

Procedure (for one 96-well microplate):

5

A. Prepared assay mixture:
1100 pL 10X assay buffer
11 pL. 10 mM FP1
55 uL. 3 M AcNHOH or 55 pL. AcNHOH dilution buffer
8500 uL HyO
B. Diluted MMP-13CD to 5 nM working stock:
22 pL. MMP-13CD (250 nM)
1078 pL enzyme dilution buffer

C. Ran kinetic assay:
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WO 2608/0N3séal

I nducti on of Experinental Osteoarthritis in Rabbit
("BOA in Rabbit"): WD 2004/014366 PCT/1B2003/ 003616
rabbits are anaesthetized and antkrCDmE2003103616
incisions of the right knees perfornmed. The anterior
cruciate liganments are visualized and sectioned. The
wounds are cl osed and the ar@5ral s are housed in

GHCOR T O e,

i,NV [ rea: i r day with
Jo. 58 bOP1 AR THRURC aHPRES eIl AR BRI HoY
Qo nadtiereaetyons evithdlo pl of 8 ndI VMPABKE:; ndis yedl, sveifl bakbles.

for exanmple, 3 ti .20 /d or 3 times 60
ﬂg/k@m@n&e d@%safﬁggiweilﬁﬁtﬁg{?ﬁ%%m 100g} teppperature.
i nvemﬁhﬂﬂig‘iés%&{"i“nd PbRScents Aiefbplald Reh@dR i SOBIFIAX PRO

eut hani ze wedd after surgery and the proxi mal end

of theydidibh &.1286hWde QigballaeDdviets iepdration;, Sikhyfle, CA
renoved fromeach animal. Macroscopi c Grading The
carti194g89echanges on the fenoral condyl es and ti bial

pl at eaus ar, ?e .Separately under a dissecting
m croscope P?gf)g(lél oezngl()m Bausch & Lonb, Rochester,

NY). The deRtifutioh: 820&honN endssipradosinon a scale of 0 to
4 as follows: 15 grade O = norpmal surface; Gade 1 =
mini mal fi BERmet FoMinr o 8lerghi96¢ | owi sh

di scol or at ilﬂﬁJﬁIin't—tfﬁ sur f 3g&y oG 2 = erosion

extendi ng into supérficial or mddle |ayers only;

G ade 3 = evggi poinBxB2AZi ng into deep |ayers; G ade 4

= erosion extending to subchondral bone. The surface
dv.eGomiparede® ofr eontrokastivied and/ar é<pp agtheinhibitomtest compound
Representati ve speci nens may al so be used for 20

hi stAcNHH.gr adi ng (see bel ow). Histol ogi c G ading

Hi st ol.ogjc, eval.uatd on. i s. perfor sagi

bt | O S BF HR AR ep P REbURELIFhsfiie o Rk b-Lep Gy Len-
flggmAeA-Aﬁgleﬁ! eBavhend i Bitalbg Phambau MISOFR| whersin ofMcd’S is
u are prepared and stained with safranin-Q '

) . The
J@vnethoxy-etun@ain-EyDesesyli sapt ad@paon 5 E-Bedrdmitsephgnyl]-L-

4 t. I nge ops UgA h . :
ﬁ%’%’%ﬂgélg%@ li(ggf@c%e{r}ngeg a{% S%gg{ Zoro —nlél ﬁatzg?’t 1%|d.om|a,hr|1 éCD)
SiERibRoAY Abpaa$ alsoebesgbedvidtyd aé “Dhp?. e Reautionb {B30MIONcontain

| oss of safranin-O staining gsc_al e Q0 -

Eﬁa& M Hepeshbuffrs(pPHsDaP &1 M -calgjum jc %@Po@r()%%dfﬂ)dlmﬁihwlene
055b1%0 BT EH bUE KPLAFLPE
o NI 16 BYStM ReRbisdriH DS (@ndidl) ndi cates erosion of
After recombinant human MMP-13CD (0.5 nM final) is added to initiate
the reaction, the initial velocity of FP1 hydrolysis is determined by monitoring the
increase in fluorescence at 405 nm (upon excitation at 320 nm) continuously for
up to 30 minutes on a microplate reader at room temperature. Alternatively, an
endpoint read can also be used to determine reaction velocity provided the initial
fluorescence of the solution, as recorded before addition of enzyme, is subtracted
from the final fluorescence of the reaction mixture. The inhibitor is assayed at
different concentration values, such as, for example, 100 uM, 10 uM, 1 uM,
100 nM, 10 nM, and 1 nM. Then the inhibitor concentration is plotted on the

X-axis against the percentage of control activity observed for inhibited
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webangesed n the nultiple sections.

30 ' cartilage down to the subchondral bone. The
scoring systemis based on the nost severe histologic
WO 2004/ 014B6151B2003/003616
PCT/ 1 B2003/ 003616 -171 Representative speci nens of
synovi al menbrane fromthe nedial and |[|ateral knee
conpartnents are dissectedibgom underlying tissues.

The specinmens are fixed, enbedded, and secti oned &_y
exg'srla@n@bm&els uaindibited iexperimgtiih (i-eh dHelPeiidy With J@B&itw) ded

& e ﬁﬁtﬁgﬁ”@w%ﬁf 108 4l e S TS RE B ERC S0 Hofhes
TR BeRAGaABARA PrineRisonE th thyiﬁes%ﬁ&r ABE eseRintents

iS ca ated an onS| ere as a unit for the whole
Howeein tHhabssaaeee bf noptohfydmmmm adid Data grediidd ﬂwrﬂ%la‘s@alpéfcent

of O to 10 by two ind Fenden observers, adding th
sadrads aofiviyy his tIOPELHETHIG308% PRE)], SW alll| i #§ d gl|11p1tor

SZ&%@&?O;; icse é? e gcfrice@rth&'rf' DAY PR oA T2 o s

BCHSAEE S5, B R e
SE - _

5%2?%?& R UL g A, R BB Al hERk cpyasion

R@egsﬁﬁults of these st udi es woul d be expected to show

that an i nvention n(gound woul d reﬂuce thg i ze of
t he | spats BaY bm@mrq:se@ ps qéﬂ&tseéi?élo G afﬁs‘@rw ﬁglm?ﬁ’i‘éafauo

SO bt 0 ST Rt v o
L TR TR 1 S
A L

llﬂﬁlbﬂmf MMVPal3chre expeateld aw haxtel amg\ngRano &Hd) takia Qf Mthan 1,
for the treatnent of osteoarthritis or rheunmatoid
amtl tare etx;ecned thbersynergistic with e inkibiten todhe entalytielging of MMP-

atment of f.e i Stinc

Lot TR BERRRBL A P, AHORET SHER are no
' dmfokteﬁmml&fbr@éf NMENY vﬁ!lhﬁﬁn%@@ vl EHeYas Sy MG tyoilliEhavd b ICs()
effectiveness of an invention conpound in this nodel
vmioow? of gahRr thaatl, uhkess mthmmeandmaxmhcﬂmdltmad beheonéirmed
clinically useful effects ‘ﬁfggl:/{g é’nﬁ gﬁmﬂ
tbyéamtmg CERRTHNGAYW Hhﬁ#‘g%e Iﬁ’é‘? # BlocieRIC tion.
Adm ni stration according to the invention nethod of an
i nvention

BIOLOGICAL METHOD 4

Fluorigenic peptide-1 based assay for identifying allosteric inhibitors of
matrix metalloproteinase-13 catalytic domain (“MMP-13CD”):

In a manner similar to Biological Method 3, an assay is run wherein
1,10-phenanthouroline is substituted for acetohydroxamic acid to identify
compounds of Formula L.

Animal models may be used to establish that the instant compounds of
Formula I, or a pharmaceutically acceptable salt thereof, would be useful for

preventing, treating, and inhibiting cartilage damage, and thus for treating
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conmpound to a manmal to treat the diseases |listed
above is preferably, although 30 not necessarily,

wa@ewaenpi3sehed by adm nistering the conmpound, OPCHIBRAVI003616

thereof, in a pharmaceutical dosage form WO
2004/ 014366 PCT/1B2003/ 003616 -172 The conpounds of
Formula I, or a pharmaceutimatly acceptable salt

t hereof, can be prepared and adm ni accpordjng,t
steoarﬂméust fos e xarmpleobixamAPlss Ol pusl ApHP e‘Fﬂ}‘feg% ang deporthed befow

Rl MpRBT RS, o o har macout i cal 1

‘accept abl e salt thereof, can be 5 adm nistered by

injection, that is, ramuscul arly,
i ntracut aneously, M%W?ﬁ% aduodenal Iy, or
NILARB Hrh%ﬁ&?ée{aye- &R OdtESrthGRFRHORANM o0& oF Carithde |

I'calTy acceptable salt thereof, can be

Dhmmagest dRaBSl i nhal ati on, for exanpl e, intranasally.
Addi tional |y .2

For r
phar né%‘?lﬁnid “ﬁt}P é‘%ec’éw "gm" °%§ {PPAHEY eoFtlls g%rc]ie & 10

blogiesHat Bi@' k&h delveldbikntad aneiconshritie
%@E%ﬁ%& [ % theryar t1 theate ?l‘ﬁg ?ol | owi ng dosa

age
faondmonaythuothp rafﬂe,eteéplmh as eheraciesized hp BiedAts ¢inl oluidine blue

t
Bk SRRl A AR HR eosal
Lo Nratibh ﬂbﬁen@f:nttdégraﬂﬁﬁdﬂ.tbfqt)mtmartlﬁgé qsreemlamadg)y affects on

phar maceuti cal conpositions fromthe co o L
Fondrpiw weighs distrilpiien ef thedimp epntgining b ttt e

t her eof

o

S onthi Whehii U arthlysisSol hﬂtob%niogroabmah}tswmfsthfao@eoarthntlc
preferred. Solid form preparations include powders,
tlg#ipet.s, pills, capsules, cachets, suppositories, and

di Speré% 81 &ﬁ"mé' RA ﬁqeéiél%n %81, h}%hlﬁ@@a&&v@g}ﬁ or

nore su ées may al so act as dil uents,
f dilﬁfétﬁhtll&]l@)e?@e@ghm nght asmhub jointzmdghe lefidiealianiosnt of male
suspendi n bi nder

IRaR el A0 Ries gerranegpi R o ae B iRerPse.
V\/QT i Wk BimentiSiof AU6HEIK, Uﬁntéél KinB@dny). dihe iigtagacahédkester has

isinamxture with the finely divided active
conjmmtenbn télowitk ks outyiardll sloping frons walltbateupports a rat’s front

" ot ban wemp® bor s rmpp o8 Fordc ¥l B it b Pholed s
Mhiehikildh. Then @8kt af daasthdted Reth 1§tﬁ"ﬁﬁ>$ma,raﬁdhhendghtghmd

roperties in suitable proportions and c
? mq@hmt igingected witly ég,pmggf mono-iodoacetate ?‘UI\F/J)J?A t) thorough the

infrapatellar ligament. Injection of MIA into the joint results in the inhibition of
glycolysis and eventual death of surrounding chondrocytes. The rats are further
administered either an invention compound or vehicle (in the instant case, water)
daily for 14 days or 28 days. The invention compound is typically administered at
a dose of 30 mg per kilogram of rat per day (30 mg/kg/day), but the invention
compound may be administered at other doses such as, for example,

10 mg/kg/day, 60 mg/kg/day, 90-mg/kg/day, or 100 mg/kg/day according to the
requirements of the compound being studied. It is well within the level of ordinary

skill in the pharmaceutical arts to determine a proper dosage of an invention

compound in this model. Administration of the invention compound in this model
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The powders and tablets preferably contain from about
5% to about 70% total, of the active conponent.

w@iotabides carri ers are magnesi um carbonate,  3BCT/IB2003/003616

magnesi um st earate, talc, sugar, |actose, pectin,
dextrin, starch, gelatin, tragacanth, nethylcell ul ose,
sodi um car boxynet hyl cel | ul-pgg, a | ow nelting wax,
cocoa butter, and the Iike. The term' greparatl on" LS

is optoridly bycrilmdmipistration qrémwa@qsaﬁlmw R e ap pyuote

L e NS S A

wassdh®y, ke Mhd-phw twetgtadistritaition nqoagwndatemmnbd d}ypwaﬂnam
other carriers, is. surr unded %¥ ﬁarnb Wg g R
atimelsiodminisistsdchishe YPRePIRGe Sregted Vel tyon theix yapiecisife

hl%ﬁ AW SH i ac‘lf;ﬁihbﬂﬁ gﬂgﬁﬂd ?I@P\Izvﬁﬂé aniRRWORESnisfefdiSH i@ Pention

enges can be used as solid
&Qﬁﬁgﬁdfshé\ﬁ& mmremahhd (f ar momalikeamllm'ahhx aniatal)lomeight For

Bisiituian Beiea fr i By T chatie b viogt S el R, 3
kfokoftlo'ﬁll tBec?e @éégeet cﬁﬁoﬁ? Ealrt{ﬁ o6 QATRARE PhrckiR inkibEAI0F @@hange

geneous erein, by stirring. The nolten
holnm@ [ gmnnfuntmwmls cabulateéms Hsupesetni phagge Hhbiadipant weight

Sl z t o _cool nd_the

St eipy rorisalse et reapal B mee e okehfle. or a vwo
%gklgtlu@ys suspensi ons, and enul si ons, for exanpl e,
wat er of water propylene gl i{lcol sol utions.
par enPercaht inhipisoni b changeqnivindmaahueight @ﬁ‘élbl%%\?f‘ be
formul ated in solution in agquequs pol yet hyl eqe gl ycol

sol uti on. Aqueous sol utions sui tabl e or use can
be prepared by dissol ving_the QL{A_\LE_)LO menbo i N

wat er and addi ng suitable colo ant
stabilizing, and thickening agentd as deS| dd.
Aqueous suspensions suitable for oral use can be nade

by di SRRESHhNY t hew, fd the hihddiawi Weigheditfetentisldiaposearthe i n
water with viscous nateri al such as nat.ural

or
Senlttheeft dm@}uml the é@hmfsc limb oh e centrol aal adgpisiered vehicle
car boxynet h ceI and 20 other well-known
? ‘?fy ge %Sggdl ncluded are solid form
IOf epar at i orﬁw%u ﬁlb hﬁfdepavnwagﬁediffefemel betweanethe hdalthy left
shortly before use, to liq f orm prepar at.i ons d,
dial ansdiee rtBr s limbiof thogipismal %damnateff‘&r%w%m &8mp0un as

sol ut | , ensi ons, and emnul sions. These
&%%%ﬁegg?l%a hay contain, in addition to the active
COoNpPorg wirder t@ @b Bx,oclﬁdrmvairos histopathological end points in the

MIA Rat model, some of the animals in the above study may be sacrificed, and
the amounts of free proteoglycan in both the osteoarthritic right knee joint and the
contralateral left knee joint may be determined by biochemical analysis. The
amount of free proteoglycan in the contralateral left knee joint provides a baseline
value for the amount of free proteoglycan in a healthy joint. The amount of
proteoglycan in the osteoarthritic right knee joint in animals administered an
invention compound, and the amount of proteoglycan in the osteoarthritic right
knee joint in animals administered vehicle alone, are independently compared to
the amount of proteoglycan in the contralateral left knee joint. The amounts of

proteoglycan lost in the osteoarthritic right knee joints are expressed as percent
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25 stabilizers, buffers, artificial and natural
sweet eners, dispersants, thickeners, solubilizing

wageanside@nd the | i ke. The pharnmaceutical prepPCHIB2008/003616

is preferably in unit dosage form In such form the
preparation is subdivided into unit doses containing

an appropriate quantity ofiebhe active conponent. The
unit dosage formcan be a packaged 3Q preparation,_ the

e kbwyeteoghycan eomprrel tche centeplaterel lefidgiepjoipcopiphdhen,

gc?rg?rga@pbxga(:k Preogeogﬁfé gﬁ&sfv, n%‘%a?@ué%tgg gse fé\‘i%’t;‘erog a)nﬁkbloss

FofrRaH( %) w‘itﬂh;leﬁicle) c @bﬁﬁogly@ﬁn losg fromgoirit séthfan invenition
can be the appropriate nunber of any of these in

perkeped] £ éprmeoylmc@de&s/ foam 3@st GoTvitsyeluclenosddd - 174

The ¢ LV

or <o B M i SRR 1 BabFbt Gty o
FRRY EXehblipk ﬁi‘aeﬁ@ﬁwmilont @und s eifecovatfon guHibiting eartilage
particul ar application and the potency of t he active

d@mpgmmlgﬂa:rm@u@@ apsey alleyigting B?’Fn in magueiliag patights,q
icgln %{er conpati bl e therapeutic agents. 5 . In
et B use as agents to treat the above-listed

d i seag®s resulte of thesgxmudiesswith ofabdosih@miay bepreaented in tabular

h t | | f
R o the cotinns 1abeiod SR b STy o Sthetrin FRL Tpranst i ng
%hli}]ﬁ%grtof %ﬂﬁt EYRbR [inﬁirgj(; tatidde “SIgCEgaSv@heQém @‘[IJEESjﬁkaﬁ%e' ng

Initra sagé of about t o about
Wghifiernk DedeiseyIndfartilage EmsmneSecv@nqyom@fSﬁVﬁﬁﬂ) eWherem
effective. A dai se ra of
aﬂamm%mﬁawsk%g%%lgam et eou Sty Bt Gl Bty ©

The 1M8ﬁﬁ%{mts%&€hﬁdﬂinﬁﬂeﬁﬁbﬂ@ﬂhﬂ Be udyzed via
t he reqwr nts of the patient the severity of the

carfiati Sequbeial orheaved miage Trvad st (SASU Mastitnt, k999 o Fhe

QB 0 RSB AR ol B VS S OB o™

S\*/ﬁéﬂl?ér'tlﬁmpﬂoﬁoﬁﬁ'oh ¥ Podifiee &k1Yer” fﬁspdiﬂd%rﬂhére%s deﬂmrd:dseﬂ
above. Typical 15 dosages will be from about 0.1 gﬁl

twitlatroreasibe Geviel/ qurea@mt ifos the Bﬁﬁ&b’éﬁﬁtstudlsﬁ HPAPGCtE

b k hat
e 7 gl rencpl fllpd ol ntbaced W@ Dot
di sor dete M@t Mljsieaiete us’ésdms détermiad diffengess in mreﬂknroswn

dogs conprises an ingestible | g er.or al 2 e
fwwm@egg&%m@twwn@r%ﬁ%%g%t ¢ $108ioB&dedBFIR on,
2%{% cenli]si' O{}Io%lcﬁgxt%ﬂ&lh k20 thel tﬂ@rﬁ%ﬁl 8%&11@1&;{61@' ol J’:deep

act, ure an concentrate, optionally to be
aﬁ?ﬁ%ré@oﬁ)h@d‘.ﬁmm{sm@ madiem aid ladge, qlagtified pyydividieg e area

Any of th I
tythg lar;t;es? gr%smln ?rlfl L:zgch score into thirds) simultaneously. The analysis

recognizes that each unit of severity is different, but does not assume a

mathematical relationship between units.

Another animal model for measuring effects of an invention compound on
cartilage damage and inflammation and/or pain is described below in Biological

Method 6.

BIOLOGICAL METHOD 6

Induction of Experimental Osteoarthritis in Rabbit (‘EOA in Rabbit”):
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dosage forns, when formulated in accordance with
nmet hods well known in the art, can either be

wa@eaokiorssber ed directly to the dog being treat eRCT/mB20088003616

be added to the drinking water of the dog being
treated. The concentrate liquid form on the 25 other
hand, is fornulated to be ddded first to a given

anmount of water, fromwhich an aliquot amunt brﬁ
wi t hdNawnalfrabbitsars nagsthetized and Apteramspial ingifiens i %Pg

dl [ Hed
Bk R0 e b ot

Tﬁa WOahdlseadc closdeariahe iniarals ave humsedmn umlmpduai dage&mmlsed

preferred. conﬁgS|t|ons i nc)J ude { 30 .dos
R fod sy ReeRliscve s1vap afsrepicla GiFte) osa B Fige
?ﬁrgﬁﬁglgﬁ doltl th?é%qnﬁc%sﬁélr Hay Glltﬁ 3DLiA/B/ I G- i@/ ofbse. The

ve component” of at least 3 fold the active
mmpﬁmemmpouﬁmmﬁhyfmradaunﬂse@t at ptheodoses spehedsefarlskgmpler 3

St s %g%fi% {q%g{g?/ Vgcg%g?/gglﬁgefigmre&%ents of the
! F‘nﬁ&?p&rﬂp&ﬁﬁ being sﬁﬁﬁ‘éd ¥R BOIBILS areBAkiRnEa BayaRR) jfter
st

| east 16 hours; even nore preferably
stigety dndrtheprokzaalten@ of thedibia angrile distal engpkihe f%‘{lfyﬂ? or
at least 24 hours. Al Preferably, there is included
FPRAYed fFom cafifrialyescri bed dosage forms those which
produce >_ 40% inhibition of 'cartilage 5 degradati on,

I n.a plasma concentration of the active

wgcrgéﬁegt {zgé% least 5 fold the active conponent's
ED40 e cattﬂdxmang%s kmmhe;felrmmifoendﬂdbyatfddrbldtplflt@%@tare 2

hours prefera for at |east

e saRgiel, 2 il sictotsope (SpieprodTigfagsch & Lomb,

Fii@cfh@&élbi\mf 'Pﬁe d’e%)tﬂ @p&sm&%s@wea oAk AR ORb @fae Fallws:
for at feast 24 hours. More preferably, there is

i gmdetﬁie aotrhal saifacee Gaasteck  bunind SibyBatiesrors shightcyellpwish

ce > % i i,og _of cartj.l

Srolcaimrorthe Sprhatiee dsrenPh bR R0 RERHAN:
Cxﬁimm%?érs ehl IyaGrdd@@S& erosibf kftehiag aeb idee lagapoBede ' S
EDAO for at least 2 hours, preferably for at |east 4

hbaesysiqurestesdinglty sekahondral kanet Tige sustsge atea ghgnges are
preferably for at .| ea 12 hours, sti.l

Diesssredlny cReyes<atl 1 Bt Reoresiitig SBrmBLmeg Flsp b 4 for
f 1 15 The fol | F | at
bRl EREhe e BPSS: 2P The Tventign oo O

phar maceuti cal conpositions. Wen the fornul ations

cmgpglb @Gtr]agm?nventi on conpound and a
pharmaceutically acceptable carrier, diluent

exci pi HtstOIOzlh eyalugiontisperirmed opispgifal S&ﬁtﬁﬁ’éé’fﬁlﬁiﬁgp fgpm
a{‘PB‘ECt g %rﬁas (Hf%? f%'}no?altclaﬁ{iﬁg ﬁfali(?] hgl%i #)Mte% fsRGib sﬁ:@tlons (5 um)

or exa ost'eoart
ehrk@pdparl adstaiedobitit ihéranm O. The severity of OA lesions is graded on

a scale of 0 - 14 by two independent observers using the histologic-histochemical

scale of Mankin et al. This scale evaluates the severity of OA lesions based on the
loss of safranin-O staining (scale 0 - 4), cellular changes (scale 0 - 3), invasion of
tidemark by blood vessels (scale 0 - 1) and structural changes (scale 0 - 6). On this
latter scale, 0 indicates normal cartilage structure and 6 indicates erosion of the
cartilage down to the subchondral bone. The scoring system is based on the most

severe histologic changes in the multiple sections.
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20 invention conmpound. The exanples are representative
only, and are not to be <construed as limting the

WO pwe0i43660 i n any respect. FORMULATI ON EXAVPLEBEPAT/IB2003/003616

Tabl et Fornul ation: Ingredient Anpunt (ng) An
i nvention conpound 25 Lactose 50 Cornstarch (for
Enlz(/g éo TCorlnstlarch (past e)1710 Magnesi um stearate
otal 100 WO 2004/ 014366 PCT/1B2003/ 0036

- 176 RepresamasiveisBerIReRTRI A0V éE‘?IB‘%fémeg g éi%?’?:%
Eaft%gl 1 ):ox?bﬁnﬁ&ﬁg ded §chtele f"rbﬁu‘lfrfdlleﬂym g 1i8ues Oresshatifilens

ast I'S suspen of "'wat er and heat ed
metﬂkeldl emhsad;igd tandfsm‘trmad (ﬁawn)sas abl@@e m@dtsannesl wided to
ranul ate the m xe The we I
ga@é\,t@ay lieQs 19T sa%c&%@ﬂﬂa’ﬁat Ly &%}?Vbar\ peibras spPifisps are
IGninedfot S%Iﬁ{z ?‘ﬂnﬁgos% 8nd e highekiedoni fidin & cb¥apartment is
nagnesi um st eara d pressed into a tablet. Such
iathined. Sheancioge swims isicalcalatad ang cantideradas ¢ bt Endhe ghole

iR G GRS mARRS it e e ARy LR B dene
Eﬁ&é:@éﬁ ‘addhg TREsdod! o BshigtbloEierciiteri: byatoviak anmgeen are

coat in a customary manner with a coatl ng

éxwpﬂpbeua (proteed 2% villaw hypesplesia (calgdbahi And %ﬁsaee of cellular

r ant FORNVULATI T
S BR o bymprOLb Ak i bATR AN Enghi G cERL sBlle  TF PoRutes
HormdAzudimagdi um hydrogen phosphate is adjusted to pH
6.5 in 3 L of double-distilled water using 2 M
hydrochloric acid. The solution is sterile filtered,

BSuatistiogl Andlysisate is filled into injection vials,

ls g g|p 2 ::'1\|/II % egqyllqurs] %]telé §ﬁ\)g}§ c\?.rbgr ?erzldaﬁntd as? ti%ti(‘zag glgrag@sgf thta% g&lel wking
|{RY Rhh SRhERTR0Mad.  FORMULATI C]\I EXAMPLE 4

The results of these studies would be ex\pected to show that an invention

compound would reduce the size of the lesion on the tibial plateaus, and perhaps
the damage in the tibia or on the femoral condyles. In conclusion, these results
would show that an invention compound would have significant inhibition effects
on the damage to cartilage.

The foregoing studies would establish that an invention compound is
effective for the inhibition of cartilage damage and inflammation and/or
alleviating pain, and thus useful for the treatment of osteoarthritis or rheumatoid
arthritis in human, and other mammalian disorders. Such a treatment offers a
distinct advantage over existing treatments that only modify pain or inflammation
or and other secondary symptoms. The effectiveness of an invention compound in
this model would indicate that the invention compound will have clinically useful
effects in preventing and/or treating cartilage damage, pain and/or inflammation.

Administration according to the invention method of an invention
compound to a mamimal to treat the diseases listed above is preferably, although
not necessarily, accomplished by administering the compound, or a salt thereof, in

a pharmaceutical dosage form.
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20 Suppositories: A mxture of 25 g of an invention
conpound, 100 g of soya lecithin, and 1400 g of cocoa

wheaoter4366 f used, poured into nolds, and al | owedI/IR2003/003616

cool . Each suppository contains 25 ng of the

i nvention conmpound. FORMULATI ON EXAMPLE 5 25

Solution: A solution is prdfared from1l g of an

i nventi on conpound,. 9.38 g ._of NaH2PO4. 12H20, 28.48 ¢

of NaZbpceempeupds of pormuld’ J. 10& 3 AheERaceHtically affqea@g%en salt
4 f hhd Y@ h&ordihl %o BI di

Bisterr o nePpleEL P b ondid o B RlcriOR mstod n o

afie .vafiby ebDloutli andl ipsrediekalt prhrmacelitioall desiagh fdond| EhusDthe

2004/ 014366 PCT/ 1 B2003/ 003616 . -177 distilled water

&AeRpensls; of; Bargula, Lj oty g gharmagputic %@Cﬁ@%@? b th5Fecingan be
| 4hik@Rd CRpt almsctdn, Ml thRe | AWEMNoaslyC ONRRMAlscularly,

%%&%Etg I ON EXAI{}QL% 6 Ontnment: 5 SOQOrrquf an Y

iimtvaentaneouskyo rspbantahepuslyy ntradugidepalbyy of igjraperijpacallyl. dlsa, the

jell ' diti A ti f .th
oot R bz faaroRatalt slnteBl SR Bities, O be
RORMAAEION XA for],  fGRPEiahgse, iftrdnakglyof AaWitionally, the
invention conpound are filled into hard gelatin

capypoleds ofnFermua &t omappameasaeically cﬂ‘?“iﬂ‘i%iﬁe &alt thegegis ganebe
t ai 5 f j . ' =
AR Wapteral ' b 00 Al (6 URRARIGd Rt thid e

| {BN&Rnk Oflosa SO nay cdisied \ue dthie nacife Lcondponent an invention
doubl e-distilled water. The solution is steri

erile .
fdompered, TherigverntioniGompoynds generally) agg Prejey in prgeation of
The id . sterile conditions
TR CSR R b 95 LI SR RIOR O e 25
of theFdrnpephfion pharmaentcal 2€ormpasitions | frmimnghe compounds of

Fornmul ation Exanples 9 to 16 illystrate the invention, .
pFrarwc dutarc al P%Wﬁﬁ%ﬁtlf?lghécﬁ?m% fni g%%Fﬁe‘?%n\ﬂbﬁ‘t ith?] active

COMHAR PhatdlacRuiday! Sceptable carriers can be either solid or liquid.

Solid form preparations are preferred. Solid form preparations include powders,

tablets, pills, capsules, cachets, suppositories, and dispersible granules. A solid
carrier can be one or more substances which may also act as diluents, flavoring
agents, solubilizers, lubricants, suspending agents, binders, preservatives, tablet
disintegrating agents, or an encapsulating material.

In powders, the carrier is a finely divided solid which is in a mixture with
the finely divided active component. Powders suitable for intravenous
administration or administration by injection may be lyophilized.

In tablets, the active component is mixed with the carrier having the
necessary binding properties in suitable proportions and compacted in the shape
and size desired.

The powders and tablets preferably contain from about 5% to about 70%,
total, of the active component. Suitable carriers are magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa
butter, and the like. The term “preparation” is intended to include the formulation

of the active component with encapsulating material as a carrier providing a



formul ation with a pharmaceutically acceptable
carrier, diluent, or excipient. The exanples are

WO eppssns ati ve only, and are not to be constrREeDIE903/003616
l[imting the invention in any respect. W) 2004/ 014366
PCT/ 1 B2003/ 003616 -178 FORMULATI ON EXAMPLE 9 Tabl et
Fornmul ati on: Ingredient Ameli3t (ng) An invention
compound 25 A COX-2 inhibitor 20 . Lactqse 50 ) )
capsHler 4 oRhich ofhe nRckyve 1 BPMREACAT ¢ Witk hoY ﬁ%}ﬁ?@és Offgpr carriers, 1

t t 9 \ T {
VOGRS SRR e TR0 SR, i

(lcﬁzangm axd inetualet] "Ezrbdhtsl, mwdarsi, €apsnies yplllsT lsachets; asd bozedges can
ast IS s 5 of water and
&P f ﬁ dea}gF dti’18 ?‘?ﬁ Oe’{glp?g‘?{né SUFN aste is
5 used tRy gfe%aﬂhgglﬁ;pbﬁ%ndm %Rﬁv RRWIR Wax, Flich 4 nﬂitaféudfefatty

are passed 't hroug hand screen and dried
8010, gI'yhelctbﬁyOIg p@smal b@t@a,r & flmﬁrm@léﬁdean%thm aptiee ;c%nponent is

nesiym st ear at r
05 04 AP0 25 S
fi@ Whent Pﬂiﬁéd dnfbA¥orvehicht @ﬁbﬂ&ﬁéld@f allowedofo £, and thereby to
above-[i sted di seases. 10 FORMULATI ON EXAMPLE 10

Gohdiéyd Tabl ets: The tablets of Fornul ati on Exanple 9
0 202, 308 ol SRR Y gl oSO 8 sions
et exaﬁme witeRM WAL (ﬁbﬁd@%’%lﬁcol ];o]llﬁoilsn jFec phxentevil dhjgction,
The pHef a solutlon of 250 a COX-2 inhibit
Sonridy PrEPUFHORS ARG R ﬁmoaﬁa AGUEPU PORC: elhyiiratycol
Mgfien oo 12 s vt 1ok e € 1n Lo
g ydrochl oric aci
The soAqucoos solstisisesuitable féi dmbusedsandrdprepaed by dissolyingsthe
15 fallcltllvg gzorlng(t)r?enlt E] gv%%elr %nd adc?lng Slllt%?g colorla%tesd ﬂg\;]o(%se rstzﬁ)tl?zrullé, and
thickening agents as desired.

Aqueous suspensions suitable for oral use can be made by dispersing the
finely divided active component in water with viscous material, such as natural or
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and

20 other well-known suspending agents.

Also included are solid form preparations which are intended to be
converted, shortly before use, to liquid form preparations for oral administration.
Such liquid forms include solutions, suspensions, and emulsions. These
preparations may contain, in addition to the active component, colorants, flavors,

25 stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners,
solubilizing agents, and the like.

The pharmaceutical preparation is preferably in unit dosage form. In such
form, the preparation is subdivided into unit doses containing an appropriate
quantity of the active component. The unit dosage form can be a packaged

30 preparation, the package containing discrete quantities of preparation, such as
packeted tablets, capsules, and powders in vials or ampoules. Also, the unit
dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can be the

appropriate number of any of these in packaged form.



10

15

20

25

30

20 conditions, and aseptically sealed. Each injection
vial contains 12.5 ng of COX-2 inhibitor and 25 ng of

W0 b@4iomsent i on conpound. WO 2004/ 014366 PCT/IB2003/003616

PCT/ 1 B2003/ 003616 -179 FORMULATI ON EXAMPLE 12
Suppositories: A mxture of 50 g of a COX-2 inhibitor,
25 g of an invention conpoyng, 100 g of soya

| ecithin, and 1400 g of cocoa butter is fused, poured

i nt o Whé geantisyndf ackivalchperrnt & ¢ BBt doseRIpPas AFoBRY Be yaried

contain 0 f t - 2 nhisbi .
o2, EoarB o R R At L e R o e
?&kieﬁl!apﬁppueami atid @B pofenpy epakedtife comporens. Dhe eorGEition
nhibitor, 1 g of an invention 10 compound, 9.38 g of
Emmmﬁmc}z Hﬁo,crc:l.n;@m@hq compeibleterapepfi egenihd 0. 1 g

enza ni.um chl qr.i ' — BloSd | d
v o1 1 REBRes8 ABer Oyl T BN EeisBl e £
k!&n?gun'%is M Byehnas i g phasnacdutiCallly ascdptebiesalt therdof, ateed
to 1.0 L with double-distilled water, and sterili%%g
lpgministerail at 4 dose thetisetigctiys forfeatipg atlngst opg SyRIRm of the

ont ai ns;. - 21 inhi-bi

PRI i B ST R B Bt ool
Q00 inig#kg dai QT tliﬂgacgfve aofiXnent wilh bbeffertive 50 @laity dose range of
i nvention conpound_is m ith 99.4 q.of
BPY2UREE Gt TS TR oA ve Aol i P RES TRE

t i . . i phidaid .

e B ot FOMLLATI O CXAMPLE
Yhe seSafityuifels: cadditipndfeing 1G@Red2 andhthie partisrlan Hyepigongpragound

an._in ti j d fill . '
einapraoved 1n S v oL et Al AT p@feriidste
ftﬁg 5 ?élﬂéulal_zsﬁtuﬁﬁo@fs wikin G6kaA1 bRt hittas dewrie @ BibvegTyfical

nventi on conmpound. WO 2004/014366 .
RICE4deB201 3¢ Gogsa®ut 0.1gng/kg to about :500 mg/kg, and ideally about

25 mg/kg to about 250 mg/kg, such that it will be an amount that is effective to
treat the particular disease or disorder being treated.

A preferred composition for dogs comprises an ingestible liquid peroral
dosage form selected from the group consisting of a solution, suspension,
emulsion, inverse emulsion, elixir, extract, tincture and concentrate, optionally to
be added to the drinking water of the dog being treated. Any of these liquid
dosage forms, when formulated in accordance with methods well known in the art,
can either be administered directly to the dog being treated, or may be added to
the drinking water of the dog being treated. The concentrate liquid form, on the
other hand, is formulated to be added first to a given amount of water, from which
an aliquot amount may be withdrawn for administration directly to the dog or
addition to the drinking water of the dog.

A preferred composition provides delayed-, sustained- and/or controlled-
release of an invention compound. Such preferred compositions include all such
dosage forms which produce > 40% inhibition of cartilage degradation, and result
in a plasma concentration of the active component of at least 3 fold the active

component’s EDso for at least 2 hours; preferably for at least 4 hours; preferably
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FORMULATI ON EXAMPLE 16 Anpoul es: A solution of 2.5 kg
of a COX-2 inhibitor and 2.5 kg of an invention

w@rpouscs i s di ssolved in 60 L of doubl e-di stiPCEB2003/003616

water. The solution is sterile 5 filtered, and the
filtrate is filled into anpoul es. The anpoules are
| yophi li zed under sterile cdhttiti ons and aseptically

e M I N T

dz&SIIeﬂ@blﬁe hb@rsf everlhdke prefelabtyZstilnfom bt RastaPO! 1Mrs; and most
i nvention conmpound together in one capsule, tabl et

Prptotabdy fartjeashp4 hewes. ¢ Refarally, thegsris ln@u@qdnmtbmnféne @hove-

t n e [ ur pose
g R S R
adagraaiaubmvmt feSUlt BOAPRYAA cdht&itanbh o8 lhe a@:ﬁ@ &ﬁ@ﬂbn&ﬁ of at
fornulated i ndep endently in any form such

fo
eleasipifeld the é@éfe&pmpangnt@r‘@@&rrﬁy legs§ %hOIE&,aﬁpﬁe@éﬂqur ot least
P BRI 5% st R B o o 43 g

exareppreferatly dist stabsst R0encuny et inose proferatag goit AtCRhst 24 hours.
conmposi tions contajining discrete fornulations of the

aMOrS, rdemplndhtrs it inghided b mbpemdesstibrch desags Bms awhich
g&ﬁ&ﬁ@c gmjb%a LdRbiRGE SR @Qﬂeagg a&e a% rg Lﬁ‘he% t in Blasma

he exanpl es ar esen dtirve only,

acomcemiation dfehe aaaterm@boasm d>ﬂ zmlt:asng foltetheeeing i Icempbﬁbnt s
respect. 20 FORMULATI ON EXAMPLE 17 Tabl et
PP B 157+ F hos. ERABTADI P b a9t HoUTP g EeRd for at least 8

PG O ETPpAAP Y AN BRI e RRERTE 0t Least 20

l\hgmemdmsitpeﬁ’embbrfbﬂ%le&nél'hbm’s 100 An inventi on
conp acto are

nst .
bl end fi%’la‘r‘(ﬁ? Qﬂn@fiﬁw éuta d useqa@rt fHyeation g

fledl Qoglggsﬁ(‘mso fWP(t‘ﬁttﬁé fRfd1aA6R &fnpfee ARV SR 66
BZ 00 3/ 003

compound and a pharmaceutically acceptable carrier, diluent, or excipient, they

contain a cartilage damage treating effective amount or a therapeutically effective
amount such as, for example, an anti-osteoarthritic effective amount of the
invention compound. The examples are representative only, and are not to be

construed as limiting the invention in any respect.

FORMULATION EXAMPLE 1
Tablet Formulation: ‘
Ingredient Amount (mg)
An invention compound 25
Lactose 50
Cornstarch (for mix) 10
Cornstarch (paste) . 10
Magnesium stearate (1%) 5

Total 100
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-181 with stirring to forma paste. The paste is used
to granul ate the m xed powders. The wet granules are

w@awgeti3shir ough a No. 8 hand screen and dri ed BCT/882Q3/003616

The dry granules are lubricated with the 1% magnesi um
Stearate and pressed into a tablet. 5 Injection vial
formulati on of a COX-2 inhighgtor: The pH of a solution

of 500 g of a COX-2 inhibitor and 5t|a|19 (f di s
hydr o'@lmnpemgmmr@qugddefteg% &nd eemsliarch. Gor mix aEeU@]Fnded to
Still 0
SR TR bRl putol PRI o B neaa

$oith |satingniooforthGh pavked qthle(paswmlused twgqatnmlhﬂezbd numjbpowders
sterile conditions, and asepti seal e

Ting wet grenules atle pesyeddhorgugsa & a? ErreEHa ‘Wﬁ o B0Ss- The

Such tabl ets cantal ()

g Oes pieBECLE! Rificib % REkHE SR A résga, o o
[ Blet I SRALAREE cah bk hemakiseed tb attechai femsas to fout timdser day
I'njection solutions containing the COX-2 inhibitor can
fior intdbiting sewilags dagage OLreAlRg PSEOYFNHIS | nps per day,
wherein the admnistration by injection is optionally
simul taneous with administration of the tablets or at

different tinmes, FORMBBLATIONFXAMPLEZ one of the

%govg-!{)éi ed di seases. FORMULATI ON EXAMPLE 18 Coated
S tai ning an invention conmpound: 20 The

t abl etpe Qib1EQ I HonuRAEEXapIpk: [Ldte aweted dataechsiomagy manner
custonmatry manner wth a coating of sucr ot at o
s‘nara;watlnapf:suWS&gHé@iﬁtsF?mhaf?éc é@géqa&ﬁ’t %&@9@5
cont ai ni ng val decoxi b or cel ecoxib: 2 kg of a COX-2
i nhi bitor arefllledlnto hard el atin capsulesma
customary manner FORMUE Blcl?'?%é contains 25 ng
2[ t he -2 inhibitor. ,25 Such coatedtablets

“the invention conpound can be admi ni stered
to a hmgapﬁf 608 sh&idnoofl 600 gtmfnms imvedtign foompopedanteAtg of

f the above- listed di

cmcaimiygrase OB feghte? 1AL bo Mo i Soupgiviled
1

S 1 R B S8l AL, s e

Sik Tletl aneoiafectibi viakd ﬂyaphﬂizredtundcr gérile h@ndmbnsata@dcasemwally

30 different times, for t ment .of on t he
soled. Bachrpaciarasaleoningih me pE e amyentiss it |

appreci ated that the invention nethods
FORMULATION EXAMPLE 4

Suppositories:
A mixture of 25 g of an invention compound, 100 g of soya lecithin, and

1400 g of cocoa butter is fused, poured into molds, and allowed to cool. Each

suppository contains 25 mg of the invention compound.

FORMULATION EXAMPLE 5

Solution:

A solution is prepared from 1g of an invention compound, 9.38 g of

NaHpPO4-12HpO, 28.48 g of NapHPO4-12Hp0, and 0.1 g benzalkonium

chloride in 940 mL of double-distilled water. The pH of the solution is adjusted to
pH 6.8 using 2 M hydrochloric acid. The solution is diluted to 1.0 L with double-
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conprising adm nistering an invention conbination to a
manmal to treat di seases WD 2004/ 014366
-182 or disorders |isted abOwEB20€003616
be used to treat different diseases sinultaneously.
For exanple, administration of a COX-2 inhibitor in
accordance with the inventli7dn conbi nati on may be
carried out as desc ed ove t eat nfl a
s gvaierp ane, SR ASBRHALEY (1 ChiteNesapl e soliton
F?giq ile an inventi on compound
85&{ wgé" }sl%sleﬂrvggﬁ(?io treog%li@m or inhibit cartilage
darrage As shown above, the invention nethods
conpri sing adm ni gHRNITEATTON ENAMPIH compound of fer
a distinct advantage over existing treatnments for
Oismaaes such as OA that conprise cartil age damage,
wherein the existing 10 treatnents  nodi ai.n_or .
secondd? Vl?s‘}i}?ﬁlt IBN%‘mOBlﬂonB’BUW&’cS W%Wég’oéé/% g?@ petroleum jelly
gmﬂérfé’s Jﬁﬁ{:xrs Wis| Sﬁ%n'di‘vtﬁé‘tduﬁﬁleﬁﬁﬁoxﬂﬁi%‘ 25 mg of the
escrl ustra dW|th reference to certain
ﬁmrehtlmubcanp@nﬁodl ments thereof, those skilled in the
art will appreciate that various adaptations,
changes, nodifications, substitutions, deletions, or
addi tions 15 of pFORMULATIGONERAMRIdLYs may be nade
wi t hout departl ng fromthe spirit and scope of the
iCrapaes: o i s intended, therefore, that the
| nvent) Q?]qiﬁ\tehﬂ&g BiipobiltEars ¢Re iffo Adie é‘élaﬁhr&leé’st in a
foIIow that such cl glms be interpreted as broadl
amsﬂomarpaﬁzmmablsech Ahdt cahecansules certeins 2ogeofathe fnvehtion
herebi{%‘tncor porated by reference herein. 20 Having
d the invention nethod, various enbodi nents of
the invention are hereupon clainmed. WO 2004/ 014366
PCT/ 1 B2003/ 003616 -183 CLAI M5 \What i s clained is: 5
1. A conpound of FF@RMLEATIQNEXjAW

Ampoules: ‘
A solution of 2.5kg of an invention compound is dissolved in 60 L of

double-distilled water. The solution is sterile filtered, and the filtrate is filled into
ampoules. The ampoules are lyophilized under sterile conditions and aseptically
sealed. Each ampoule contains 25 mg of the invention compound.

The following Formulation Examples 9 to 16 illustrate the invention
pharmaceutical compositions containing an invention combination in a single
formulation with a pharmaceutically acceptable carrier, diluent, or excipient. The
examples are representative only, and are not to be construed as limiting the

invention in any respect.
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Ste. ALT or a pharnaceutically acceptable salt
thereof, wherein: 10 RL and R2 i ndependently are

waedogoteds from  H, Cl-C6 al kyl; Substituted EIFI2003/003616

al kyl; C2-C6 al kenyl; 15 Substituted C2-C6 al kenyl ;
C2-C6 al kynyl; Substituted C2-C6 al kynyl; C3-C6
cycl oal kyl; Substituted G37&6 cycl oal kyl; 20 C3-C6

cycl oal kyl - (d - 06 al kél egtl tuted C3-Co

cycl oal kyl - (C&-I @NEX‘%WLEé) menber ed
y SubstltutedS to 6-nmenb

RRISRRYES

oalkyl; 3- to 6-nenbered
r[qg@a@ﬁycl oal kyl - (Cl C6 al kyl enyl); 25 Qubeurti(mged 3-

pﬁehwenkiflcmcamgylhenyl ): Substituted phenyl‘g‘g( d-cs

a Je\A IR e pht hyl - (C1-C6 al kyl enyl); Suypstituted

n‘gg%(lt)gy 1-%‘8&‘9 al kylenyl); 30 5-, 6-, 9-, ng :

10x0t@eber ed heteroaryl - (Cl-C6 al kyl enyl); W0

2004/ 014366 PCT/1B2003/003616 -184 Substit y ed 5-,

ggomgtam h{Fy ™i5) nenber ed het eroaryl - (Cl1- C6 alKyl enyl)
SD¥arch &y tuted phenyl; Naphthyl; 5 Sulpstituted

napﬁ%‘lhyﬁ %g&) 6-, 9-, and 10- menber ed het er oaryl ;

Magnesium stearate (1%) 5

Total 120

Tﬁe invention compound or COX-2 inhibitor, lactose, and cornstarch (for
mix) are blended to uniformity. The comstarch (for paste) is suspended in 200 mL
of water and heated with stirring to form a paste. The paste is used to granulate the
mixed powders. The wet granules are passed through a No. 8 hand screen and
dried at 80°C. The dry granules are lubncated with the 1% magnesmm stearate
and pressed into a tablet. Such tablets can be administered to a human from one to

four times a day for treatment of one of the above-listed diseases.

FORMULATION EXAMPLE 10
Coated Tablets:

The tablets of Formulation Example 9 are coated in a customary manner

with a coating of sucrose, potato starch, talc, tragacanth, and colorant.

FORMULATION EXAMPLE 11
Injection vials:

The pH of a solution of 250 g of a COX-2 inhibitor, 500 g of an invention
compound, and 5 g of disodium hydrogen phosphate is adjusted to pH 6.5 in 3 L.
of double-distilled water using 2 M hydrochloric acid. The solution is sterile
filtered, and the filtrate is filled into injection vials, lyophilized under sterile
conditions, and aseptically sealed. Each injection vial contains 12.5 mg of COX-2

inhibitor and 25 mg of the invention compound.



10

15

20

25

Substituted 5-, 6-, 9-, and 10-nenbered heteroaryl;
R3O (C1-C6 al kyI enyl) Substituted R3O (Cl-C6

wa@bdogloersgé ) ; 10 Phenyl; Substituted phenyl; MNapim2a§3d/q03616

Substituted naphthyl; 5- or 6-menbered het eroaryl; 15
Substituted 5- or 6-nmenbered heteroaryl; 8- to
10- menber ed het erobi aryI -1Bubstituted 8- to

10- menber ed het erobi ar Phenyl - O ( C1- Cs | kyl

Substi t ut ed phen?ﬂW@éﬁT )&é rké a yhenyl):
hen I(; S—(CI C8 al kylenyl); Substitut ed

g‘%Pgﬁéf—%—( Cl-C8 al kylenyl); Phenyl-S(O-(d-C8

a: ty: Ar}ﬁilxg;ure ogﬁbs‘gt 4|)ﬁ zut( K- @h&hlyitms@ﬁ)g ¢fGn-i@8ention compound,

al kyl eny e -S O) (Cl.C8 al I

b of s0rmAtriiro agd 1L b cspe Bt R Hesioped fREmaRy and

e ook Pkl gkﬁg{rg b0 ot e COX- Phntabikot! and

2y algastlthe/invedtamttoRpoundlependent | y i s sel ect ed from WO

2004/ 014366 PCT/1B2003/003616 -185- H, Cl-C6 al kyl;

Substituted Cl-C6 al kyl; C3-C6 cycl oal kyl;
FORMULATION EXAMPLE 13

Solution:
A solution is prepared from 0.5 g of a COX-2 inhibitor, 1 g of an invention
compound, 9.38 g of NaHPO4-12H0, 28.48 g of NapHPO4-12H70, and 0.1 g

benzalkonium chloride in 940 mL of double-distilled water. The pH of the
solution is adjusted to pH 6.8 using 2 M hydrochloric acid. The solution is diluted
to 1.0 L with double-distilled water, and sterilized by irradiation. A 25 mL volume
of the solution contains 12.5 mg of the C(\)X-Z inhibitor and 25 mg of the

invention compound.

FORMULATION EXAMPLE 14
Ointment:
100 mg of a COX-2 inhibitor, 500 mg of an invention compound is mixed
with 99.4 g of petroleum jelly under aseptic conditions. A 5 g portion of the
ointment contains 5 mg of the COX-2 inhibitor and 25 mg of the invention

compound.

FORMULATION EXAMPLE 15
Capsules:
2 kg of a COX-2 inhibitor and 20 kg of an invention compound are filled
into hard gelatin capsules in a customary manner such that each capsule contains

25 mg of the COX-2 inhibitor and 250 mg of the invention compound.
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5 Substituted C3-C6 cycl oal kyl; Phenyl - (C1-C6
al kyl enyl); Substituted phenyl-(Cl-C6 al kyl enyl);

wolphoigbe (Cl- C6 al kyl enyl); Substituted PCT/IB2003/003616

napht hyl - (C1- C6 al kyl enyl); 10 5-, 6-, 9-, and
10- nenbered heteroaryl-(C -C6 al kylenyl); Substituted
5-, 6-, 9-, and 10- nenber edi8S0et eroaryl (C1-Co6

al kyl enyl); Phenyl: Substituted p yl ;  Napht hyl ;
15 Substit ut ed na%Pﬁ{WfL I\l]J %AMP%E Afd 10- menber ed

tyl; Substituted 5-, 6-, 9-, and 10- nmenbered
%@@%yl; S T, U and Weach are CR4; or One of

S, T, AUsolatidn \Ofi 5 gaoida tCRX & haibitdurand 26 k§, ofT: an Ei;ventlon

EREPgeess Gaphis o, 607 oy fouRls-dRliel el T sofuiongs Herie
@m@fbdaaﬂd $he 1erRB4s Wn%ﬁeinﬁﬁﬁﬁp%lemﬁé hl%pgul%l aéwy ilized

Ware each N; U, are

eﬁdd:r sN;nle Eoralitid®s and amndbmela&tdl anrmw@cm@m 25 @§ each
CH3O, WO
56 8%?/(69%%‘1‘%?? P‘é‘z@gé‘;‘ﬁﬁ‘%‘%&%"m%‘%‘g‘l:o C(F) H20; C(H) F20;

and  While it may be desirable to formulate a COX-2 inhibitor and an invention

compound together in one capsule, tablet, ampoule, solution, and the like, for
simultaneous administration, it is not necessary for the purposes of practicing the
invention methods. A COX-2 inhibitor and an invention compound alternatively
can each l;e formulated independently in any form such as, for example, those of
any one Formulation Examples 1 to 16, and administered to a patient either
simultaneously or at different times.

The following examples illustrate\ the invention pharmaceutical
compositions containing discrete formulations of the active components of an
invention combination and a pharmaceutically acceptable carrier, diluent, or
excipient. The examples are representative only, and are not to be construed as

limiting the invention in any respect.

FORMULATION EXAMPLE 17

Tablet Formulation of an invention compound:
Ingredient Amount (mg)
An invention compound 25
Lactose 50
Cornstarch (for mix) 10
Cornstarch (paste) 10
Magnesium stearate (1%) 5
Total 100

An invention compound, lactose, and cornstarch (for mix) are blended to

uniformity. The cornstarch (for paste) is suspended in 200 mL of water and heated
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CF3GQ Vis a 5-nmenbered heteroarylenyl; and 5 Qis
selected from OCH2; NR6)CH2; OC(O; CHR6)CO;

WA 0DC(43RE); CH(RB) C(NR6); N(R6)C(O; N R6)E(1BIB2003/003616

N(R) C(NR6); 15 N(R6)CH2; SC(O); CH(R6)C(S);

SC(NR6) ; trans- (H C=C(H); 20 cis-(HCC(H; CDC,
CH2C OC; C DCCH2i CF2C ~(C; ]25 C "CCF2; WO

é@%ﬂéﬁ%ﬁ@@ﬁfd}’ﬁd ;La%?eO@Eé pARSkQised B artulat ¥ mix¥d YowRerRO
The wet granules are passed through a No. 8 hand screen and dried at 80°C. The

dry granules are lubricated with the 1% magnesium stearate and pressed into a

tablet.

Injection vial formulation of a COX-2 inhibitor:

The pH of a solution of 500 g of a COX-2 inhibitor and 5 g of disodium
hydrogen phosphate is adjusted to pH 6.5 in 3 L of double-distilled water using
2 M hydrochloric acid. The solution is sterile filtered, and the filtrate is filled into
injection vials, lyophilized under sterile conditions, and aseptically sealed. Each
injection vial contains 25 mg of the COX-2 inhibitor.

Suc;h tablets containing the invention compound can be administered to a
human from one to four times a day for treatment of the above-listed diseases, and
the injection solutions containing the COX-2 inhibitor can be administered to a
human 1 or 2 times per day, wherein the admi{ﬂstration by injection is optionally
simultaneous with administration of theA tablets or at different times, for the

treatment of one of the above—listed diseases.

FORMULATION EXAMPLE 18

Coated Tablets containing an invention compound:

The tablets of Formulation Example 17 are coated in a customary manner
with a coating of sucrose, potato starch, talc, tragacanth, and colorant.
Capsules containing valdecoxib or celecoxib:

2 kg of a COX-2 inhibitor are filled into hard gelatin capsules in a
customary manner such that each capsule contains 25 mg of the COX-2 inhibitor.

Such coated tablets containing the invention compound can be
administered to a human from one to four times a day for treatment of the above-
listed diseases, and the capsules containing the COX-2 inhibitor can be
administered to a human 1 or 2 times per day, wherein the administration of the
capsules is optionally simultaneous with administration of the tablets or at
different times, for the treatment of one of the above-listed diseases.

Still further, it should be appreciated that the invention methods

comprising administering an invention combination to a mammal to treat diseases
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and 6 Noml' R6 or Vis C(OO C(S)O C(ONDR5), or
C(SN(R5); and 5 Qis selected from OCH2; N(R6)CHZ;

WQERH{0RB)4366) ; OC(NR6); 10 CH(R6) C(NR6); N( R6)B{TNMRR)N03/003616

N(R6) CH2; CH(R6) C(S); SC(NR6); 15 trans-(H C=C(H);
cis-(HC=C(H; C CCCH2i C 2: 1~vi-VI ~~V1-X X K
iV WD 2004/ 014366 PCT/|B20037003616 -188 OR- O NN
R disorei6 118t abov@shy be used to treat different diseases simultaneously.

For example, administration of a COX-2 inhibitor in accordance with the
invention combination may be carried out as described above to treat
inflammation, arthritic pain, pain associated with menstrual cramping, and
migraines, while an invention compound may be administered to treat OA or
inhibit cartilage damage.

As shown above, the invention methods comprising administering an
invention compound offer a distinct advantage over existing treatments for
diseases such as OA that comprise cartilage damage, wherein the existing
treatments modify pain or sécondary symptoms, but do not show a disease
modifying effect.

W_ilile the invention has been described and illustrated with reference to
certain particular embodiments thereof, those skilled in the art will appreciate that
various adaptations, changes, modifications, substitutions, deletions, or additions
of procedures and prétocols may be made wi£hout departing from the spirit and -
scope of the invention. It is intended, therefore, that the invention be defined by
the scope of the claims that follow and that such claims be interpreted as broadly
as is reasonable.

All references cited above are hereby incorporated by reference herein.

Having described the invention method, various embodiments of the

invention are hereupon claimed.
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R N\ " y ' ~~; RSis Hor C1-C6 alkyl; R6 is H Cl-C6
al kyl, C3-C6 cycloal kyl; 3- to 6-nenbered

heteroaryl; 5 Xis 0, S, N(H, or N(Cl-C6 al kyl);

Each V1 is independently C(H) or N, Each "substituted"
group contains from'l. to-W3substituents, each

i ndependently on a carbon or nitrogen atom

i ndependent |y sel ect ed fro}g& Cl-C6 al kyl; 10 C2-C6

al kenyl; C2-06 al kynyl; CJAIS cycl oal kyl ; C3-C6

cycl oal kyl net hyl ;  Phenyl; 15 Phenyl nethyl; 3- to

Vhmt odaisgdhist er ocycl oal kyl ; 3- to 6-nenbered

het er ocycl oal kyl net hyl ; cyano; CF3; 20 (Cl-C6

al kyl W &36(gdund ofBGHiRila I ( C1- C6 al kyl ) - OCH2;  H2NCH2;
(C1-C6 al kyl)-N(H) CH2i 25 (Cl-C6 al kyl)2-NCH2; WO
2004/ 014366 PCT/ 1B =N(H) 2C(O); (Cl-C6
al kyl ) -N(H) C(O) ; ;

N(H) 2C(Q N(H) ;

or a pharmaceutically acceptable salt thereof,

wherein:

R1 and R2 independently are selected from:
H;
C1-Cg alkyl;
Substituted C;-Cg alkyl;
Cy-Cg alkenyl;
Substituted C,-Cg alkenyl;
Cp-Cg alkynyl;
Substituted C,-Cg alkynyl;
Cs-Cs cycloalkyl;
Substituted C;3-Cg cycloalkyl;
C3-C¢ cycloalkyl-(C;-Cs alkylenyl);
Substituted Cs-Cg cycloalkyl-(C;-Cs alkylenyl);
3- to 6-membered heterocycloalkyl;
Substituted 3- to 6-membered heterocycloalkyl;
3- to 6-membered heterocycloalkyl-(C;-Cs alkylenyl);
Substituted 3- to 6-membered heterocycloalkyl-(C;-Ce alkylenyl);
Phenyl-(C;-Cs alkylenyl);
Substituted phenyl-(C;-Cs alkylenyl);
Naphthyl-(C;-Cs alkylenyl);
Substituted naphthyl-(C;-Cs alkylenyl);
5-, 6-, 9-, and 10-membered heteroaryl-(C;-Cg alkylenyl);

whednsnosyel oal kyl ;  phenyl; benzyl; or 5- or 6GPOPIH2E0XM®3616

I
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wabiogi)@6NC( O) N(H) ;  (C1-C6 al kg/
N

5 (CL1-C6 al kyl)-N(HC(ONH: N(H2C(ONC -Cs
al kyl); (Cl-08 alkyl)-N(H) C(O N(Cl-C6 al kyl): (Cl-Cs

I
10 N(H 2C(O O (Cl-Cs alkyl)-N(HC(O O (Cl-Cs
alkyl )2-NC(O) O, HO, (Cl-C6 alkyl)-O 15 CF30
CF2(H O CF(H)ZO H2N (&L-C6 al kyI) N(H) 20
(C1-C6 al kyl)2 (C1-C6 .al kyl) gﬁl(

al kyISlle@QedS (@19@@%#%916}111)3{6@)@ eroary (ﬁr%s ylenyl);
al kyl (0 2; (Cl-06 al kyl)-S(0)2- N(H) (O - (Cl-C$
al kyl W m and (Cl-C6

al kylubciitdedhdyl; S(O) 2- (CL- C$ al kyl enyl ) mp wherein
each substituent on a carbon atom may further be

i ndepS#MENt] y sel ected from 30 Halo; H®C, and

CI:HZ% b\é‘ﬁ?&&hﬁl ﬁ@&p O is bonded to adjacent carbon
me t R mbered ring: WD 2004/ 014366
PCT/IBZGOQ# &ﬁaﬁmﬁnemb@@ihdwm@lyh 2 substltuents may be

t akenS&b% 1te11ttgde§ %VI bh a%d‘iefrr?e?n ere etero Wi“ ch they
30-(C1-Cg alkylenyl);
Substituted R*0-(C;-Cs alkylenyl);
Phenyl;
Substituted phenyl;
Na})hthyl;
Substituted naphthyl;
5- or 6-membered heteroaryl;
Substituted 5- or 6-membered heteroaryl;
8- to 10-membered heterobiaryl; \
Substituted 8- to 10-membered heterobiaryl;
Phenyl-O-(C;-Cs alkylenyl);
Substituted phenyl-O-(C;-Csg alkylenyl);
Phenyl-S-(C;-Cs alkylenyl);
Substituted phenyl-S-(C4-Cs alkylenyl);
Phenyl-S(0)-(C1-Cs alkylenyl);
Substituted phenyl-S(0)-(C;-Csg alkylenyl);
Phenyl-S(0),-(C1-Cs alkylenyl); and
Substituted phenyl-S(0),-(C;-Cg alkylenyl);
wherein R! and R are not both selected from:
H;
C1-Cg alkyl;
Cy-Cg alkenyl;
Cy-Cg alkynyl; and
C3-Cs cycloalkyl;

Each R independently is selected from:

) 2- NC( O N( Cl - CBCHIBp03/003616
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are both bonded to formthe group C=0O, wherein two
adj acent, substantially sp2 carbon atons may be taken

wo ogethsse Wi th a diradi cal substituent to forPCHEIB2003/003616

cyclic diradical selected from R ONI 5 ONRR O
N:)arUNNeROCO RXONS I NNN RR; and 10 R
is Hor d-C6 alkyl; mis amgsinteger of 0 or 1;
wherei n each 5-nenbered heteroaryl enyl independently
is a Binenbered ring containing carbon atons and from

l1to t aitoms selected from10, 1 S, 1 NH 1
N(Cl-één%%if%, and 4 N, wherein the O and S atons are
not 1§u@s?1‘t1,'&ﬁﬁ’b?§§rélkgl'and wherei n the heteroaryl enyl

may optionally be udnsubstituted or substituted with 1
subst Cs@knrycloslkgbt ed from fluoro, nmethyl, hydroxy,

triflyoronet ~ cYyan and acetyl; wherein each

hetergE ’It‘&}ﬁ‘i?ﬂﬁcﬁicgaggq{?'ﬁg that contains carbon atons

and 1pgen?.(chet aik9rhons i ndependently sel ected from 2
nfgé( PD)€t6 ey

0, 15, (O/2, 1 N, 2 WD 2004/ 014366
PCT/ | Bao0®i0d ghagl-(CitGd alkylepyl:and 2 N(C1- C6 al kyl ),

and rein en t 0.atons or one 0 atom and one S
atom\l\gﬁgﬁ%ﬂé@h ﬁaligﬁgnxl 0 atons or one 0 atom and
one  SuBdtRitedhepHRH-(Cordatkyigybach ot her, and wherein

the ring is saturated or optionally contains one

car bof=®arbondolO-mambeied Aeterasgdl ey lasihy ;
Sq_bstituted 5-, 6-, 9-, and 10-membered heteroaryl-(C;-Cs alkylenyl);
Phenyl;
Substituted phenyl;
Naphthyl;
Substituted naphthyl;
5-, 6-, 9-, and 10-membered heteroaryl;‘
Substituted 5-, 6-, 9-, and 10-membered heteroaryl;
S, T, U, and W each are C-R*; or .
One of S, T, U, and W is N and the other three of S, T, U, and W are C—R4; or
Two of S, T, U, and W are N and the other two of S, T, U, and W are C-R*; or
T is C-R* and S, U, and W are each N; or
Uis C-R*and S, T, and W are each N; or
S is C-R* and T, U, and W are each N;
Each R* independently is selected from:
H;
F;
CHs;
CFs;
C(O)H;
CN;
HO;
CH;0;
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5 wherein each 5-nenbered heteroaryl contains carbon
atons and from1l to 4 heteroatons independently

w@edeotsds from 10, 1S, 1 N(H), 1 N(Cl-C6 al kpt/B2a08003616

4 N, and each 6-nmenbered heteroaryl contains carbon

atons and 1 or 2 heteroatons independently sel ected

fromN, N(H), and N(Cl1-C6 -@ekyl), and 5- and

6- menber ed heteroaryl are nonocyclic rings; and 9- and

10 10GEXEed heteroaryl are 6,5-fused and 6, 6-fused

bi cycl respectively, wherein at |east 1 of

t he ZCXﬁgggprlngs of a bicyclic ring is aromatic, and

wher eigr;@®hen the 0 and S atonms both are present, the 0

and S atons are not baonded to each other; wherein

NFW%W“’P@PM@%%W@‘@ %Yr oup, the Cl- C5 al Kyl

Qgg%QQC YroRf 15 optionally taken together wth the
rogen atomto which they are attached to forma 5-

or 6- THher ed het erocycl oal kyl; and wherein each group

and eachesybstituent recited above i s independentl|y

sel ecDUR)ICH A conpound of Fornmula la R2: la !l S~

, U Zngtai pharmaceutically acceptable salt thereof,

wherein and R2 independently are selected from

Subst (GHEREC(Q); C6 al kyl ; Substituted C2-C6 al kenyl ;

25 Sugﬁbéhyﬁed C2-C6 aIkynyI Substituted C3-C6

cyclo 'Subst it uted C3- 06 cycl oal kyl - (C1-C6

al kyl eryy(iRP cqﬁﬁf stituted 3- to 6-nmenbered

het er ocycl oal kyl; Substituted 3- to 6-nmenbered

het er d%eﬁc)caé)l)kyl (C1-C6 al kyl enyl); WD 2004/ 014366

PCT/I%%%?%£Q83616 -192- Phenyl - (d -C6 al kyl enyl);

Subst i é henyl - (C1- C6 al kyl enyl);

NR)CNR®);
N(R®)CHy;
SC(O);
CHR)C(S)
SC(NR®);
trans-(H)C=C(H);
cis-(H)C=C(H);
COC;
CH,CLLC;
COCCHy;
CF,CC;
COCCFy;
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15

5-, 6-, 9-, and 10-nenbered heteroaryl-(C -C6
al kyl enyl); Substituted 5-, 6-, 9-, and 10- nenbered

whedoanossy | - (CL- C6 al kyl enyl ); 5 Phenyl; SubspC¢T/iB20eB/003616

phenyl; 5-, 6-, 9-, and 10-nenbered heteroaryl;
Substituted 5-, 6-, 9-, and 10-nenbered heteroaryl
R30- (Cl- C6 al kyl enyl); 10 S#B5tituted R30-(d -C6

al kyl enyl); Phenyl; Substituted phenyl; Naphthyl;
Substi t ut ed na}>2t‘h l; 15 5- or 6-rer er ed het er oaryl ;
Substituted 5 -renbered hetgroayyl; 8- to

10- menber ed het iaryl; ; Substityte - to

b

10- nmenber ed het er obi @r yI Phenyl - OéCI C8 al kyl enyl);
20 Substi t ut ed\%g o (d -Baal kyyenyl ) ;
Phenyl -S-(Cl -C8

phenyl - S- (d - C8/ al k
al kyl enyl ) ; réSub>ti
al kyl enyl); 25 Phenyl-S(O 2-(d -Cs aI kyl enyl ); and

Substituted phenyl-S(0O2-(QA-C8 al kylenyl); gach R3

al kyl;  Substi
Phenyl (C1-C6 al
al kyl enyl); 5-
het er oaryl - R&1-
and 10- nenbered heteroary .
2004/ 01§3660IPCT/ | B2003/ 003616 ’
V is C(0)0, C(S)O, C(OIN(R), or C(S)NR?); and
Q is selected from:

OCH,;

NR®)CHy;

CHR®)C(0);

OC(NR®);

CHR)C(NR®);

NR°)CNR®);

NR®)CH;

CHR)C(S);

SC(NR®);

trans-(H)C=C(H);

cis-(H)C=C(H);

COCCHg;

COCCFy;

},1_\\,1 },1_
5 N
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-193- Phenyl; Substituted phenyl; 5-, 6-, 9-, and
10- menbered heteroaryl; Substituted 5-, 6-, 9-, and

waQemmmses ed heteroaryl; 5 S T, U and W eachCHIB2003/003616

CR4; or Oneof S, T, U and Wis N and the ot her
three of S, T, U and Ware CGR4; or Two of S, T, U,
and Ware N and the other {188 of S, T, U and Ware
CR4; or Tis CGR4 and S, U and Ware each N, or U
is CGR4qnd SOT and Qre egch N, or 10 Sis GR4
and T, U, Ware each N; ch R4 independently is
selected from\ H F, CH3,/CF3\ C(OH CN HO CH30
C(F) H%@ and a. 5- menber ed
heteroaryl enyl; and Qis sel'ected from OCH2,

N(R6) CH2, OC(O), CH(R6)C(O, OC(NR6), 15 CH(R6)C(NRS6),
N(R6) C(O), N(RG) C(S), N(R6)C(NR6), N(R6)
NR6) , g ans- (B C=0(H),
CCCH2,

Vis ?6
sel ected from OCH2,
qg( C&NR6) N( R6) C( NR6) , NS R6) CH2, CH( AC(
B sMﬁzey 1tGaakylf H) C=C(H), cis- (HC=C(H), C CCH2
618 H C1 -Cg alkyl, C3-Cs cycloalkyl; 3- to 6-membered heterocycloalkyl;
phenyl; benzyl; or 5- or 6-membered heteroaryl;
Xis O, S, N(H), or N(C;-Cs alkyl);
Each V'is independently C(H) or N;
Each “substituted” group contains from 1 to 4 substituents, each independently on
a carbon or nitrogen atom, independently selected from:
C1-Cs alkyl;
C,-Cg alkenyl;
Cy-Cs alkynyl;
C3-Cs cycloalkyl;
C3-Cs cycloalkylmethyl;
Phenyl;
Phenylmethyl;
3- to 6-membered heterocycloalkyl;
3- to 6-membered heterocycloalkylmethyl;
cyano;
CFs;
(C4-Cs alkyl)-OC(O);
HOCH,;
(C1-Cg alkyl)-OCHjy;
H,NCHjy;
(C1-Cs alkyl)-N(H)CH,;
(C4-Cg alkyl),-NCH,;
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WD 2004/ 014366 PCT/|B2003/003616 -194 vi -vi VI X X K
11-4vi~~ ORGO NN RB'" O O6 0. N-N N; and

WQR004/01866 R5 is H or Cl-C6 alkyl; R6 is H, Cl-E6I/88243/003616

C3-C6 cycloal kyl; 3- to 6-nmenbered heterocycl oal kyl ;
5 phenyl; benzyl; or 5- or 6-nmenbered heteroaryl; Xis
0, S, N(H, or N(Cl-C6 al kyl§9- Each V1 is

i ndep .C(H) or N, Each "substituted" group
cont aﬁﬁ@%@rl to 4 substituents, each independently
on a(g@dgqlk(‘%y.glmgj@l(@ggn atom independently sel ected

from 10 Ci- @; C2-C6 al kenyl; C2-C6 al kynyl ;
C3- 06 (EyEissdiptNCE: o6 cycl oal kyl methyl ; 15 Phenyl ;

Phenyl N . to 6-nenbered heterocycl oal kyl ; 3-
to 6- ng?@al\l@?’er ocycl oal kyl met hyl ; cyano; 20 CF3;

( C1- CaCaldeyallyl QR(E)C(O)N(H);

N(H)2C(O)N(C;-Cs alkyl);

(C4-Cs alkyl)-NIE)C(O)N(Cy-Ce alkyl);

(C1-Cs alkyl),-NC(O)N(H);

(C4-Ce alkyl)o-NC(O)N(Cy-Cs alkyl);

N(H)C(0)0;

(C1-Ce alkyl)-N(H)C(0)O;

(C1-Cs alky)-NC(0)O;

HO;

(C1-C alkyD)-O;

CF30;

CF,(H)O;

CE(H),0;

HoN;

(C4-Ce alkyl)-N(H);

(C1-C alkyl)o-N;

O3N;

(C1-Cg alkyl)-S;

(C1-Cs alkyD)-S(0);

(C1-Cs alkyl)-S(O)y;

(C1-Cs alkyD)2-NS(O)s;

(C;-C alkyl)-S(0)-N(H)-C(0)-(C-Cs alkylenyl)y,; and

(C;1-Cs alkyl)-C(O)-N(H)-S(0),-(C1-Cs alkylenyl)m;
wherein each substituent on a carbon atom may further be independently selected .
from:

Halo;

HO,C; and

OCH;0, wherein each O is bonded to adjacent carbon atoms to form a 5-

membered ring;



10

15

HOCH2; (Cl-C6 al kyl)-OCH2; WO 2004/ 014366
PCT/ 1 B2003/ 003616 -195- H2NCH2; (C1-C6
w@bdoglo)43b H) CH2; (Cl- C6 al kyl ) 2- NCH2;  N( H) 2C¢C/1B2603/003616
(C1-C6 alkyl)-N(H)C(O; (C1-C6 alkyl)2-NC(O;
N(H 2C(Q N(H);  (Cl-C6 al kyl)-N(H) C(O) N(H);
N(H) 2C(O N(Cl - C6 al kyI ); 1a90€1- C6
al kyl)-N N( C1- al kyl); (C- .
SR 2 S G REAY RS GHORFRGA Y RSB Rgiom evieR ey

gll( Ei/lz)%’%@? g@%&@@h}?&kr&ﬂ@ aﬁ?l) ? o) 150|(=3% CGCFZ( H) O,

AeRH{ t@adjacehi MubstqnBaH psp aatbpin)atatis-opy bé @keogether with a
02N; .25 (Cl-
Sl Subigrent 1torag G RFuRpdeced by
R

al kyl ) 2- NS( O) 2;

IJIJ
X
1) IJI

R 5 ; and

S S

R is H or C;-C; alkyl;

m is an integer of 0 or 1;

wherein each 5-membered heteroarylenyl independently is a 5-membered ring
containing carbon atoms and from 1 to 4 heteroatoms selected from 1 O, 1

S, 1 NH, 1 N(C1-Cqg alkyl), and 4 N, wherein the O and S atoms are not

both present, and wherein the heteroarylenyl may optionally be
unsubstituted or substituted with 1 substituent selected from fluoro,
methyl, hydroxy, trifluoromethyl, cyano, and acetyl;

wherein each heterocycloalkyl is a ring that contains carbon atoms and 1 or 2

heteroatoms independently selected from 2 O, 1 S, 1 S(0), 1 S(0O),, 1 N, 2
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(Ad-C6 alkyl)-S(0)2-N(H -C(O-(C1-C3 al kylenyl)m 30
(C1-C6 alkyl)-C(O-NH-S(O 2-(C1-C8 al kyl enyl ) m

WO E3p6 ( Cl- C3 al kyl enyl); HO C(=0)-(C3-C6 PCT/IB2003/003616

cycl oal kyl en-1-yl); WD 2004/ 014366 PCT/ | B2003/ 003616
-196 Phenyl substituted with 1 or two substituents
selected fromF, O, OH @&™M3, C=N, COOH, COOCH3,

- Sl 0 ST D TSR Wb Cobb e

sel eCta@&nfaﬁ@Bhe§aE)mQ prédeht, Petbo GatdmsEPPhe biatdRd
C( =0 CH3, and CF3: SOBH, PO3H2; and R/R7a-(dJ)m one

N( H) Cratonysse 8ptrbamrpd toaach Athey and gfheimthexingis saturated or

N- d d t

S e R B
Ghheéin ah&w nmﬂ&tddhﬂ@darw édﬂtalnslcfarﬁ’orgrbm%ncf«\f’rom 1to4d
al kyl -O (d C3a|k|ent¥), or

het er dgtsjpaterpsidepéndgn mel@eedaﬁrwﬂ)O 1s‘e‘o§ N(Hb l IE 1
R7a n'B%W aﬁ@jﬁﬂ g%xﬁ Qg&%gﬁgﬂi&ﬁ thté?er §'1rc%9§a?nsaga%8n a?oms

whi ch ar e orm

6- mﬁ nmeaddcbr 2Hetaoaoms irakepéndentlp mle@erthﬂrbm 16, lN)(iHh)L ided,-Cq
wth a Oor _OXO 15 cont ai ni t he

nitr o@é‘g"_gta’éw %}‘doq(‘ mfﬁlbﬁl‘ed%egﬁr%qﬁl arg Pne FIngs:cig 9o and
(ii) Itgg%y t Ik c nj

nitr oglg)nlﬁgl?géﬁeg s l%gedéo]hgtfl&goeggw lél’dégfg%ﬁgblgk(g%c@kg’on

at oms ;respechieily vdmfhn adb&itlltaﬁ ¢t 2 fme@ﬁng&r dtfcarblayaj)mmys

Hoo, EmtscRpER e whih BE R aobis AP grae aite @ and

car borg abfRard ot behdBdao eaci@pger ed ring; wherein 2
substituents may be taken togefher with a carbon atom

twuhemn G\htht amery(Cl-@s alieyd o gloupshel éJmL(is@llfyb grauph alagrbou p
a t o rrs Ol?al)?n fél t%éﬂg{t@%ﬁ\?x&%ﬁ%ﬁtﬁg%ﬁta om ltc}/ wﬁfgzg they are attached

to form a 5- or 6-membered heterocycloalkyl; and

wherein each group and each substituent recited above is independently selected.

2. A compound of Formula Ia

Ia

or a pharmaceutically acceptable salt thereof,

wherein:

R1 and R? independently are selected from:
Substituted C;-Cg alkyl;
Substituted C,-Cg alkenyl;
Substituted C,-Cs alkynyl;
Substituted Cs-Cg cycloalkyl;
Substituted Cs-Cg cycloalkyl-(C;-Cg alkylenyl);
Substituted 3- to 6-membered heterocycloalkyl;
Substituted 3- to 6-membered heterocycloalkyl-(C;-Cg alkylenyl);
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di radi cal substituent to forma cyclic diradical
selected from R ONI I | ; a a W 2004/014366

wEAAhBBeO3/ 003616 -197 ( O:)C NR ; R | EMB2203003616

O Ol I aaO RONS I 11 NNN RR; and R
5 Ris Hor Cl1-C6 alkyl; mis an integer of 0 or 1;
wherei n each 5-nmenbered hetdP&aryl enyl independently

is a ek e [ ont ai ni ng carbon atons and from
1to Zpﬂeﬁef%laté%%%gﬂz’ct ed from10, 1 S, 1 NH, 1

N( C1- CSulatikited pheayl(@h-C alifledyd);n the 0 and S atons are
not 10 bgtg prgsgnt, and wherein the heteroaryl enyl

may op?h Bndridpdde-membsred betergard (6 CsalksianyDi ed with 1
substi cal ed 1 I ydy o .
P T o R 6 ATt het R o CY B
het er oyanlybal kyl is a ring that contains carbon atons

and 1 gr, 2 heteroatons independently selected from2
0, 1 s?ubfﬁ%k‘%f’é’hei‘y@(c))z, 1N 2 15 N(H), and 2

N( C1- G5 8l kylahd 180HeMhRGEChdIe L two O atoms or one O
Substituted 5-, 6-, 9-, and 10-membered heteroaryl;
R?0-(C;-C alkylenyl);

Substituted R*0-(C;-Cs alkylenyl);

Phenyl;

Su%stituted phenyl;

Naphthyl;

Substituted naphthyl;

5- or 6-membered heteroaryl;

Substituted 5- or 6-membered heteroary\l;

8- to 10-membered heterobiaryl; -

Substituted 8- to 10-membered heterobiaryl;

Phenyl-O-(C;-Cg alkylenyl);

Substituted phenyl-O-(C;-Cs alkylenyl);

Phenyl-S-(C;-Cs alkylenyl);

Substituted phenyl-S-(C;-Cs alkylenyl);

Phenyl-S(0)-(C;-Cs alkylenyl);

Substituted phenyl-S(0)-(C;-Cs alkylenyl);

Phenyl-S(O),-(C;-Cy alkylenyl); and

Substituted phenyl-S(0).-(C1-Cs alkylenyl);
Each R? independently is selected from:

Substituted C;-Cg alkyl;

Substituted C3-Cg cycloalkyl;

Phenyl-(C;-Cg alkylenyl);

Substituted phenyl-(C1-Cs alkylenyl);

5-, 6-, 9-, and 10-membered heteroaryl-(C;-Cy alkylenyl);

Substituted 5-, 6-, 9-, and 10-membered heteroaryl-(Cy-Cy alkylenyl);
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20

atom and one S atom are present, the two O atons or
one 0 atom and one S atom are not bonded to each

wotdvei143ahd wherein the ring is saturated or PCT/IB2003/003616

optionally contains one carbon-carbon or

car bon-ni trogen doubl e bond; wherein each 5-nenbered
het eroaryl contains carbonl188ons and from1l to 4 20
heterggto. i ndependently selected from10, 1 S, 1
N(H), “#*Ntc1- 06  alkyl), and 4 N, and each 6-menbered
heterggﬁgﬁmﬁgg&ggns carbon atonms WO 2004/ 014366
PCT/ 1 B2003/ 00361 -198 and 1 or 2 heteroatons

i ndepénder®t-] ands¥r-membered heterddrylN( H) , and N( Cl- C6

al kyl n - and, 6- ered heteroaryl are
nnngc§8?ﬁ%g?$ﬁggP &ﬁ@ﬁgggﬁﬂagmﬁgbﬁﬁ ed het eroaryl
81 €, B, &rdfWsheh g&ct_g,“,ﬁorf used bicyclic rings,

respectively, wherein at least 1 of the 2 fused rings
One & Bi Ty ans Wiipd and the ethertrdesf SaldUnkret Wi are €hBH or he

oY SS1200 s PR R SHREbn S S P TR O &

alik R 2arl $rowad W e dakh R opl kyl groups may be

aﬁélongll t aken together with the nitrogen atomto
EhRy ﬁ‘écgsaT’@nﬂthhN;Qrform a 5- or 6-nenbered

BQ%)@[ﬁtéfﬁ'"p%kaylh;w APpnvherein each group and each
2 )

ubstituent’ r'ecited above’is i ndependently sel ected.
BachR&indepqudeamty Beelectdd frgnt: 1, B, @) CFs, OXO3H, CN, HO, CH;0,

phar I.C acceptable salt thereof, wherein S
T, U, 2@#?&@%@@&“@1@ one of S, T, U and Wis N
'Qaiﬁem%féame{emafﬁe 1: eﬁrd T, U and Ware each CH,
and V is selected fTomthe groups: X--N N-XN NN
QNs Kelectad frog: OB Hy, N(RYCKLNOR(O), CHREW(O), OC(NRS),
CHR®)CINR®), NR%C(0), NR®)C(S), NR)CNR®), NRS)CH,, SC(0),
A}
CHR®C(S), SCINR®), trans-(H)C=C(H), cis-()C=C(H), C[C, CH,C[T,
COCCH,, CF,.CIC, CIICCR,,

yloy! Viex
/<X)\ ; /(Vl/)\ ;

O 6 0
AN R\
N N
Rﬁﬁ\ : A.
9,

0 RE o

RS N— N—_ > and —
or
V is C(0)0, C(S)0, C(O)N(R?), or C(S)N(R’); and
Q is selected from: OCH,, N(R®)CH,, CH(R®)C(0), OC(NR®), CHR)C(NR®),
NRHC(NRS), N(R®)CH,, CHR®)C(S), SC(NR®), trans-(E)C=C(H), cis-
(H)C=C(H), COCCH,, COCCF,,
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---N,, N, and N wherein Xis 0, S, or N(H. 5 4. The

w@ormpouses according to any one of O ains 2 andPGI/IE200X003616

pharmaceutically acceptable salt thereof, wherein S,
T, U and Ware each CHor one of S, T, U and Wis N
and the other three of S, 944U and Ware each CH and

Qis CDC gy N(1R6)C(O) 10 5, The compound according to
any one o alns 2 and 3, phar maceutical |y
accepta t her eof rei/ S, T, U and Ware
each or ne f§5 T, S N and t he ot her
t hree of S T, U, and W are each CH and Qis
sel ect edfrom N - X X- 6N N 2004/ 014366
PCT/IBZOB?N 16 -20 =N N N NN
X x ~N nd erelnX|sO S, or
N(H) . 5
R
0 R6 o
N
Ne . cand 7
R6 ? N\ ;
RS

R’ is H or C1-Cg alkyl;
R%isH,C 1-Ce alkyl, C5-Cs cycloalkyl; 3- to 6-membered heterocycloalkyl;

phenyl; benzyl; or 5- or 6-membered heteroaryl;
X is O, S, N(H), or N(C;-Cg alkyl);
Each V'is independently C(H) or N;

\

Each “substituted” group contains from 1 to 4 substituents, each independently on
a carbon or nitrogen atom, independently selected from:

C;-Cs alkyl;

C,-Cs alkenyl;

C,-Cs alkynyl;

Cs-Cs cycloalkyl;

Cs-Cs cycloalkylmethyl;

Phenyl,

Phenylmethyl;

3- to 6~-membered heterocycloalkyl;

3- to 6-membered heterocycloalkylmethyl;

cyano;

CFs;

(C;1-Cs alkyl)-OC(O);

HOCHj;

(C1-Cs alkyl)-OCHy;
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6. The conmpound according to any one of Clains 2 to 5,
or a pharnmaceutically acceptable salt thereof,

wobeampiezesS, T, U and Ware each CH or one of P&/IB2003403616

and Wis N and the other three of S, T, U and Ware
each CH, and each of R and R2 are independently
sel ected from 10 Substitutl®d C3-C6 cycl oal kyl - (C1- C6

al kyl Q‘T Phenyl - (C1- C6 al kyl enyl); Substituted
phenyﬁnl%i 206 al kyI enyl); 5-, 6-, 9-, and 10-nenbered
heter(%L@ alk{@ éenetky! enyl) and Substituted 5-, 6-,
9 merrber ed heteroaryl-(Cl-C6 al kylenyl); 15
wher e(Gu- -caglkyDeNetbar yl contai ns carbon atoms and from

1 to ﬁ b?@)atoms i ndependently selected from 10, 1
'N(Cl-C6 al kyl), and 4 N, and 5- and

6 rrent:@lrggiam NOEPC are nonocyclic rings and 9- and
10- rrenbered?%et(g?ogdr))yl are 6,5-fused and 6, 6-fused

bi cyclFicCs plligR-NG(@¥pect i vel y, wherein at |east 1 of
the 2 s of a bicyclic ring is WO 2004/ 014366
Pd/lgmggg@% -201 aromatic, and wherein when the
0 and(G-at ars)aEhceopN@nesent, the 0 and S atons are
not bonded to _each other; and wherein each group and

each NHLGOMNEH-Cealkvidiependent |y sel ected. 5 7. The
v, VPRI NEBCONCRE ol 12 0 NN NRe R
~N N (Ci C} alkh))-NC(OINFED; N N Rl ~ N- - R2

(Cl-Cs alkyl),-NC(O)N(C;-Cs alkyl);

NH)C(0)O;

(C1-Ce alkyl)-N(H)C(O)O;

(C1-Cs alkyl),-NC(0)O;

HO;

(C1-Cs alkyl)-O;

CF0;

Ch(H)O;

CE(H),0;

HoN;

(C1-Ce alkyl)-N(H);

(C1-Cs alkyl),-N;

O;N;

(Cy-Cs alkyl)-S;

(C1-Ce alkyl)-S(O);,

(C1-Cs alkyl)-S(O);

(C1-Cs alkyl)-NS(O)2;

(C1-Cs alky))-S(O)-N(H)-C(0)-(C1-Cs alkylenyl)m;

(C4-Cs alkyl)-C(O)-N(H)-S(0)~(C1-Cs alkylenyl)m;

HO-C(=0)-(C;-Cs alkylenyl);

HO-C(=0)-(C5-Cs cycloalkylen-1-yl);
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XNIV TNNN R NR XNV TuR N 15 W
2004/ 014366 PCT/1B2003/003616 -202 0 R / ~R2 X X
X X or a pharnaceuti cal | PCT/IB2003/003616
acceptable salt thereof, 5 wherein Tis CHor N, X is
0, S, or N(H, and and each of RI and R2 are

i ndependently sel ect ed froﬁfp Substituted C3-C6

I | k
o b B sl Pt Lo e R SGRCR DR 5 O
6-, 9- ocandcafy @emr@@omecwwﬂa( @1&@@
aI kyI enyI ) and Substituted 5-, 6- ,

10- rreﬁbeir@mmﬂiemddatewarybl C6 al kyI enyI ); V\,herei n

hot or aaparmeagdEntty, SBERERAH AT skt
N(H), 1 N(® cy, @Had)@ng )c_rar@beHNcmth§C(a09CH3, and CFj;

6- menber ed het’eroaryl are 15 nonocyclic rings and 9-
and 18O¥HEnber ed heteroaryl are 6,5-fused and

6, 6-fuse blcycllc rings, respectively, wherein at

| east PPs e 2 fused rings of a bicyclic ring is

ar omatg7g7e ﬁp de}ﬂI@) WheReNmtib en ifleg@pof Goal N bboxm)araﬁd
present e 0 and S atons are not bonded _to
ot her R’ and R7 are independently selected from hydrogen, C;-Ce alkyl (Ci-Ce
alkyl)-C(=0), C;-Cs alkyl substituted with 1 or 2 OH, C1-C; alkyl-O-(Cy-
C; alkylenyl), 5- or 6-membered heteroaryl-C(=0), and (C;-Cs alkyl)-
S(?))z; or R” and R’ may be taken together with the nitrogen atom to
which they are both bonded to form (i) a 3- to 6-membered
heterocycloalkyl, optionally substituted with a CHj or oxo (i.e., =0),
containing the nitrogen atom, 0 or 1 O or S atoms, and carbon atoms or (ii)
a 5- or 6-membered heteroaryl containing the nitrogen atom, 0 or 1
additional N atom, and.carbon atoms;
wherein each substituent on a carbon atom may further be indepéndently selected
from:
Halo;
HO,C; and
OCH,0, wherein each O is bonded to adjacent carbon atoms to form a 5-
membered ring;
wherein 2 substituents may be taken together with a carbon atom to which they
are both bonded to form the group C=0;
wherein two adjacent, substantially sp2 carbon atoms may be taken together with a
diradical substituent to form a cyclic diradical selected from:
R
0 N
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20 wherein each group and each substituent is
i ndependently selected. 8. A conpound selected from

W@ 2(03/01436@3- [ 3- (4- Fl uor o- phenyl ) - prop- 1- ynyl ]| - ph€mnyB2003/003616
}-tetrazol -2-yl nethyl)- benzoic acid; 25 4-(5-{

5- [3-(4-thhoxy-pheny|)-prog%l ynyl ] -pyridin-3-yl

}-tetrazol -2- yl nethyl)-ben#¥l-c acid; WO 2004/ 014366
PCT/ 1 BQ003/ 003616 -2Q3 [4-(5-{

3-[3-(4- 0- phenyl ) - 1-ynyl ] - phenyl

}-tetrazql - 2-@l net hyl ) - Pheny#ﬂaacetlc acid; 4-(5-{
3-[3-(4; o- phenyl ) - £1-ynyl ] - phenyl

}-11, 374] t hi adi azol -2 yl net hyl ) -bénzoic acid; 5 4-{
5-[2- (4- Fl uor o- benzyl car banoyl ) - pyri di n-g-yl]-tetrazo
-2-ylmethyl }- benzoic acid; and 4-(5-{ |

3-[ 3- (A<FLu

}-tetrazd

1-[4-(5-

}-tetra ;

yl thyI) phenyl] cyclopropanecarboxyllc aci d; 3 (5-{
313 (% 9

5 i din-4-yl]

?

phar rraceutl cal |y accept abI salt ther eof. 9. A
phar maceut i cal conp05|t|on conpr|5|ng a conmpound of

Formul @ 1 @ccordi ng to G or a phgrnaceutlcally
accepta sa t hereo ed W t

phar maceu |caI y accepta Ie c rrier, € Clp

di | uent, A neth reatin rthrltls
or rheunatoFH arthrltls npr|3|ng adn¥ nlsterlng to
a patient s fferlng fron1o teoarthghgls r rheumat oi d
arthritis a nontoxic effecCtive afount o a *conmpound

oR if@rdpet,acd aigpcording to daiml, or a
phar maceuti cal y acceptable salt thereof 25
m is an integer of O or 1;
wherein each 5-membered heteroarylenyl independently is a 5-membered ring
containing carbon atoms and from 1 to 4 heteroatoms selected from 1 O, 1

S, 1 NH, 1 N(C1-Cg alkyl), and 4 N, wherein the O and S atoms are not

both present, and wherein the heteroarylenyl may optionally be
unsubstituted or substituted with 1 substituent selected from fluoro,
methyl, hydroxy, trifluoromethyl, cyano, and acetyl;

wherein each heterocycloalkyl is a ring that contains carbon atoms and 1 or 2-
heteroatoms independently selected from 2 O, 1 S, 1 S(O), 1 S(O)2, I N, 2
N(H), and 2 N(C;-Cg alkyl), and wherein when two O atoms or one O
atom and one S atom are present, the two O atoms or one O atom and one
S atom are not bonded to each other, and wherein the ring is saturated or
optionally contains one carbon-carbon or carbon-nitrogen double bond;

wherein each 5-membered heteroaryl contains carbon atoms and from 1 to 4
heteroatoms independently selected from 1 O, 1 S, 1 N(H), 1 N(C-Cs¢

alkyl), and 4 N, and each 6-membered heteroaryl contains carbon atoms
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and 1 or 2 heteroatoms independently selected from N, N(H), and N(C;-Cg
alkyl), and 5- and 6-membered heteroaryl are monocyclic rings; and 9- and
10-membered heteroaryl are 6,5-fused and 6,6-fused bicyclic rings,
respectively, wherein at least 1 of the 2 fused rings of a bicyclic ring is

5 aromatic, and wherein when the O and S atoms both are present, the O and
S atoms are not bonded to each other;

wherein with any (C;-Cs alkyl),-N group, the C;-Cs alkyl groups may be

optionally taken together with the nitrogen atom to which they are attached
to form a 5- or 6-membered heterocycloalkyl; and

10 wherein each group and each substituent recited above is independently selected.
3. The compound according to Claim 2, or a pharmaceutically acceptable salt

thereof, wherein S, T, U, and W are each CH or one of S, T, U, and W is N and
the other three of S, T, U, and W are each CH, and V is selected from the groups:

N—X X—N

/k)\ ’ N \ \ , /q;\N\

/N/:?\ , /I\{ND\ ’ /CN\N\
N N

A A~

2

15
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AN_L
N=N N=N
\ /
/& /N\ — N\ )\
N , and N ,
wherein X is O, S, or N(H).
5
4. The compound according to any one of Claims 2 and 3, or a
pharmaceutically acceptable salt thereof, wherein S, T, U, and W are each CH or
one of S, T, U, and W is N and the other three of S, T, U, and W are each CH, and
Q is CLC or N(R®C(O).
10 5. The compound according to any one of Claims 2 and 3, or a

pharmaceutically acceptable salt thereof, wherem S, T, U, and W are each CH or
one of S, T, U, and Wis N and the other three of S, T, U, and W are each CH, and

Q is selected from:

N—X X—N

/U\ /&)\ /(;\N\
AL~ o< L
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O D
O D

N—N N—X
AN L)
X ’ N/ ]
N=N N=N
X T~ N )\
- N , and N X ,
wherein X is O, S, or N(H).
5

6. The compound according to any one of Claims 2 to 5, or a

pharmaceutically acceptable salt thereof, wherein S, T, U, and W are each CH or
one of S, T, U, and W is N and the other three of S, T, U, and W are each CH, and
each of R' and R? are independently selected from:
10 Substituted C3-Cg cycloalkyl-(C;-Cg alkylenyl);
Phenyl-(C;-Cg alkylenyl);
Substituted phenyl-(C;-Cs alkylenyl);
5-, 6-,9-, and 10-membered heteroaryl-(C;-Cg alkylenyl); and
Substituted 5-, 6-, 9-, and 10-membered heteroaryl-(C;-Cg alkylenyl);
15 wherein each heteroaryl contains carbon atoms and from 1 to 4 heteroatoms
independently selected from 1 0, 1 S, 1 N(H), 1 N (C1-Cs alkyl), and 4 N,
and 5- and 6-membered heteroaryl are monocyclic rings and 9- and 10-
membered heteroaryl are 6,5-fused and 6,6-fused bicyclic rings,

respectively, wherein at least 1 of the 2 fused rings of a bicyclic ring is
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aromatic, and wherein when the O and S atoms both are present, the O and
S atoms are not bonded to each other; and

wherein each group and each substituent is independently selected.

5 7. The compound according to Claim 2 of Formulas ITa, ITI, IV, V, VI, VII,
or VIII

Ila
0 N=N
N—R?
1
Rley G \N/
H _ I
\T \

10

15




10

15

20

25

WO 2004/014366

PCT/IB2003/003616

-202-

N
Raena
X X v
N—N N
Rl——-<x | I:>-\R2 VI

or a pharmaceutically acceptable salt thereof,

W_t}erein TisCHorN, Xis O, S, or N(H), and and each of R! and R? are
independently selected from:

Substituted Cs3-Cs cycloalkyl-(C;-Cs alkylenyl);

Phenyl-(C;-Cs alkylenyl);

Substituted phenyl-(C;-C¢ alkylenyl); .

5-, 6-, 9-, and 10-membered heteroaryl-(C;-Cs alkylenyl); and

Substituted 5-, 6-, 9-, and 10-membered heteroaryl-(C;-Cs alkylenyl);

wherein each heteroaryl contains carbon atoms and from 1 to 4
heteroatoms independently selected from 1 O, 1 S, 1 N(H), 1 N(C;-
Cs alkyl), and 4 N, and 5- and 6-membered heteroaryl are
monocyclic rings and 9- and 10-membered heteroaryl are 6,5-fused
and 6,6-fused bicyclic rings, respectively, wherein at least 1 of the
2 fused rings of a bicyclic ring is aromatic, and wherein when the
O and S atoms both are present, the O and S atoms are not bonded
to each other; and

wherein each group and each substituent is independently selected.

A compound selected from:

4-(5-{3-[3-(4-Fluoro-phenyl)-prop-1-ynyl]-phenyl }-tetrazol-2-ylmethyl)-
benzoic acid;

4-(5-{5-[3-(4-Methoxy-phenyl)-prop-1-ynyl]-pyridin-3-yl }-tetrazol-2-
ylmethyl)-benzoic acid;
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[4-(5-{3-[3-(4-Fluoro-phenyl)-prop-1-ynyl]-phenyl }-tetrazol-2-ylmethyl)-
phenyl]-acetic acid;
4~(5-{3-[3-(4-Fluoro-phenyl)-prop-1-ynyl]-phenyl }-[1,3,4]thiadiazol-2-
ylmethyl)-benzoic acid;
4-{5-[2-(4-Fluoro-benzylcarbamoyl)-pyridin-4-yl]-tetrazol-2-ylmethyl } -
benzoic acid; and
4-(5-{3-[3-(4-Fluoro-phenyl)-prop-1-ynyl]-phenyl }-tetrazol-2-ylmethyl)-
cyclohexanecarboxylic acid;
1-[4-(5-{3-[3-(4-Fluoro-phenyl)-prop-1-ynylj-phenyl } -tetrazol-2-
ylmethyl)-phenyl]-cyclopropanecarboxylic acid;
3-(5-{3-[3-(4-Fluoro-phenyl)-prop-1-ynyl]-phenyl } -tetrazol-2-ylmethyl)-
" benzoic acid; and
4-{5-[2-(4-Fluoro-benzylcarbamoyl)-6-methyl-pyridin-4-yl]-tetrazol-2-
ylmethyl }-benzoic acid; or
a pharmaceutically acceptable salt thereof.
\
9. A pharmaceutical composition, comprising a compouﬁd of Formula I
according to Claim 1, or a pharmaceutically acceptable salt thereof, admixed with

a pharmaceutically acceptable carrier, excipient, or diluent.

10. A method for treating osteoarthritis or theumatoid arthritis, comprising
administering to a patient suffering from osteoarthritis or rheumatoid arthritis a
nontoxic effective amount of a compound of Formula I according to Claim 1, or a

pharmaceutically acceptable salt thereof.



