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PCT/ 1B2603/ 003616 -1- HETERO Bl ARYL DERI VATI VES AS
MATRI X METALLOPROTEI NASE | NHI BI TORS . FI ELD OF THE

WORNMBMTIEN This invention relates to hetero bimiwiB2003/003516
derivatives which inhibit matrix 5 nmetall oproteinase

enzynmes and thus are useful for treating diseases
resul ting from MWP-nediated tissue breakdown such as
heart di seammmmmmmmvms AS MafigggTat ory
bowel di sease, scler03|s ost eo- and
rheumat oi d artk ﬁéﬁh) SE INHIRITORSn ost eo- or .
rheumatoid arthritis, heart fallure, age-rel at ed
macul ar degeneration, chroni c obstructive pul nonary
di sease, asthma, periodontal 10 di seases, psoriasis,
at heroscl erosis, a QI EHEINVENTIONCKGROUND OF THE.
| NVENTI ON Matrix netal |l oproteinases (sonetines
referred to as MWS) are naturally occurring enzynes
f ound This iipeptionreiaigsdo hetgeo bisw dedwitives \ahldh indiibiv fiatdn

0 %Mﬁmﬁ%e g(&eﬂgg %&sug ix V\g’? g(glﬂ\éP gea%%hr:?gl@‘agé %0111

PRINIP gesteaddtisstie Hxleﬂ&mﬁﬁsu@li ak Réurditeh @ ch¥iak MRufficiency,

br eakdown of extracellular matri x or ¢connect | ve

t torgbpyrkdigeass, multiplg sglgmaxs; orteoe and ﬂncm:uamdmitlmﬁst

t i b b

Al Mae %&%ﬁeﬂ@% St el B SO0 teg macutar
gé&@h&mﬂm c&oﬁ%bk@ctgvel dlséz%/Bstﬂina modoxitﬁ

rlér@omel sin-2 NMT-} . 20 stromel ysin-3 (

THSPSy ?Waflm\#ﬂ‘ clespyis. a5d QafsepososigvvP- 13),  TNF- al pha
converting enzyme (TACE) and other newy discovered
menbr ane- associ ated matri x metal | oprotei nases ( Sat o
H, Takino T., Ckada Y., Cao 7. Shi nagawa A. ,
Yamanoto E., aRASEGROWND QETEINVINEIQNO: 61- 65) .
These enzynes have been inplicated wth a nunber of

di seases which result from 25 breakdown of connective
tissu ehdanﬁtmaanmot@wsds@nqm I@%mhﬂasﬂﬂhﬁﬁ) are naturally

- 3ol heymEfo AR G bl 2 GG ORA and activatianent

eNiMIBY, DBAn Aitshlges bettN@eIUMMP@&rldlﬁhlbﬂbIQ of MAAPE 1H354 Been
proliferation which |eads to restenosrs

neoi n
mc?%%{%fﬁ‘éoﬂﬁé% the pathopenesis of discasanreheracterized hyidss A
NG AR WRYF extracellular matrix or connective tissues.

Stromelysin-1 and gelatinase A are members of the MMP family. Other
members include fibroblast cqllagenase (MMP-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 metalloproteinéses (Sato H., Takino T., Okada Y., Cao I.,
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 theumatoid arthritis,

- 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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preventing and treating these and other diseases is
‘now recogni zed to be by inhibiting matrix

WRA08491d360t ei nase enzynes, thereby curtaili ng PETHNBO603/003616

elimnating the breakdown of connective tissues that
results in the disease states. There is a catal ytic
zinc domain in matrix nmetal |'@proteinases that is 5

t YRiLG Y . ' . L D . Lgpn. L Th
e PRl AR Bs Bl e sk b Fecl oo b0
z inhdbitihgatrixngeglioppridias egantes Aheadbyp otrediling Al/& dlivtifating
S cfba 8e ti.de hydroxamates and .t hi o] -contai ning

pﬁm repkdt Wgeﬁp?la@‘:ﬁww%ﬁmfées s dn theglisease statps.

endoge sd B RheBikd: E %k/ﬁ%& aUsed
succgsg?tiléllﬁlgte%tm rg%@c%m rm@lﬁrr% els %@ié‘g%’ggs?ggraﬁ
| tplicabiyelic fonal polri? fominhibitbo designa The alodifidatiem ofisubdirdifs tho

prevent, and treat congestive heart failyre and other
o SERCEGTRE e ehelaling gEaps has genpiatrd g0l S TICRGS poptide

c ! Sy T |
by dBnfiies AdThiolContaifid iy e Pobl Hy8fx@inali o el cucal
aaydgganavisdulibitors of VWPs EMPS) haivee eeh asedsicedskfullly éoltreat

P BRI o ok o tamepaies, MUROALIDIeT DAk Aed B used

9 At ¥nd RLALBhsRAT H%ifﬂjé&% gflp%h{er éﬂ@ﬁfv%dfseas .

pectificity, and Indee agenase su y O
MUited Statee-FatenaNo. 5/M8.780. sel ectively cl eave native

W th  QEHRE BTG ER B sRE GE e KGp PR e pR DGR ¥ e
t %ag,\tkl& Meﬁoe:ﬁﬁo?ty' for A pIeGRs AYyrhb RSt had e SEONGEN that

t ] 13 alone’i's over expressed i n breast
c apasifeodMP enrymes 2t ashdridied withsoing diseases,oxith e effection

il | Ch l,. . A Ch .
Sahers. 38y S w3 aRraBE it e Sboy on i ifbiswE Tfenciy,
M¥Rd #ded Bk YERagan AR KERRARAL Y VENERIP- VAMPLE 24d MNEP-h has
been reported by Chen et al., supra., 2000, and other

c Selpdtivalycleave ne@ysointesstitiah collagensy ard thas psrassocidedonly with

L . Publ. i ' 2 01/ 63244,
0BG AE R P SRR B REOE M eaeES by eoent
aidibcbur P NRAENMNERLIS RlontRP bV sk pREsel i BRAS caRitbiia, Whileand
EP 1,138,680. Further, United States Patent nunber

6 M- bajgnafis swprrxeresphintapiiesy eprcingma ge Chonet/alr, J. fo.

SRUBH U ApIGBSBeRhLke | i 1 Lo of P13 hes been

i n any Selotivd inhibitors of MMP-13 include a compound named
WAY-170523, which has been reported by Chen et al., supra., 2000, and other
compounds are reported in PCT International Patent Application Publication
numbers WO 01/63244; WO 00/09485; WO 01/12611; WO 02/34726; and WO
02/34753, and European Patént 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 assdc':iate_d,disease states. An object of this = -~




30 Accordingly, the need continues to find new ldifarch 2007

mol ecul ar wei ght conmpounds that are potent and

sel ective MWP inhibitors, and that have an acceptabl e
WQRUHAKB6E i c i ndex of toxicity/potency to mak e PCTHERA0037003616

amenabl e for use clinically in the prevention and

treatnent of the associ ated (i sease states. An object

of this 13 March 2007 WD 20¥4/ 014366 '

R / NIMIR 9{5’% [ oup

%gﬁg%?‘?v?ﬁ/éwéﬁ?m%ndﬁ:g%l?%ﬁe con‘pgzn ﬁéhgﬁga}lﬁl zed

abatelerigedastbeing lsiteno\iarglederivativeses.  SUMVARY OF THE

I NVENTION Ina first aspect, there is provided a

compound of Forrmula Il N RIQ\WNNRI1T S~ ~UT

or a pharmaceutically acceptable salt thereof,

wherein: R and SUMMARIEOFTHE INYERTIIONect ed from

Substituted C3-C6 cycloal kyl-(Ct-C6 allcylenyl )

Phenyl k stitute

al l° yllneénlé/? %é( t ergﬁ')pmvéﬁ’g C@’Pr%“\‘i’gé’ﬂ? ﬁ%t"errar yl - (Q Cs

al kyl enyl )> Subst ituted 5-, 6-,9-,-and 10-nenbered

het eroaryl - (G -C6 al kyl enyl); ein at | east one of
" Rt and Rz is i'ndependently selgcted from C3-C6

cycl oal kyl - (C1- C6 aQI;er 1) ; d JSup8tituted C3-C6

cycl oal kyl - ( C1- @2l 7 13Mharch 2007 -3a Sis

N, T and U.are each C R4; ch R4 independently is

sel ected from S%T/U '

or a pharmaceutically acceptable salt thereof,
wherein: _
RY and RZ independently are selected from:
Substituted Cy-Cs cycloalkyl-(Cy-Ce alkylenyD;
Pienyl(C1-Cy alkylenyl);
Substituted phenyl~(C-Cs alkylenyl);
5. 6-, 9-, and 10-membered heteroaryl-(Cj-Cs alkylenyD);.- -
Substituted 5-, 6-, 9-, and 10-membered heteroaryl-(Ci-Cs alkylenyl);
" wherein at least one of R! and R? is-independently selected from:

C;3-Cs cycloalkyl-(Cy-Cs alkyleniyl); and
Substituted C3-Cs cycloalkyl-(C1-Cs alkylenyl);
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H, CH3; CF3;. C(OH, ON HO . CH30; C(F)HAQarch2007
C(HFZzG,and CF30 Qis N(HC(O; Each "substituted"
group contains from1l to 4 _substituents, each
i ndependently on a carbon Or nitrogen atom

i ndgpgedently selected from 5 A-C6 alkyl; C2-C6
ai kenyl; Ca-C6 al kynyl; C3-C6 cycloal kyl; C3-C6
cycTead Wpreesch@HR% 10 Phenyl; Phenylnethyl; 3- to

6- menber ed heterocycl oal kyl; 3- to 6-nenbered

EafieR & iralepéd dontly 1§ seRichyd fromcyano; -15 CF3;  (Cl-C6
©(C1-C6 al kyl)-OCH2, H2NCH2> 13

al kiil’a)- O)‘;. HOCH2, _
Mar &k 2007 -3b 20 . (Cl-06 al kyl)-N(H) CH2; (Cl-C6
al kigl, ) 2- NCH2; .
CHs;
CF;.
CO);
CN:
HO;
CH;0;
CHH0;
CEDE,0; and
. CF0;
- Qis NE)C(O);
Each “substituted” group contains from 1 to 4 substituents, each independently on
a carbon or nitrogen atom, independently selected from:
C-Csalkyl;
C-Cs alkenyl;
Cy-Cs alkynyl;
C3-C¢ cycloalkyl;
C3-Cs cycloalkylmethyl;
Phenyl;
Phenylmethyl;
3- to 6-membered heterocyeloalkyl;
3-to 6~memf}ered heterocycloalkylmethyl;
| Cyano;
- CFs;
(Ci-Cs alkyl)-OC(O),
HOCHz; o
(C1-Cs alkyl)-OCHy;
HNCHy; -
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NO2C(O); (Cl-C6 alkyl)-N(HC(O; (Cl-Cs 13 March 2007
al kyl )2-NC(O); 25 N(H) 2O N(H); (Cl-C6 al kyl)-N(|
C(ONH); N(H2C(O N(Cl=€8~-al kyl ); (Cl1-C6 '

al kyl )-N(H) (O N(C1- C6 al kyl): (Cl-Cs

al kyl )2-NC(O)N(H); 30 (d -06 al kyl)2-NC(O N(Gi - C8

al K- alkM)HNADCE,O,  (CL-C6 al kyl )-N(H (O G (Cl-C6

A R L e S
al Rq{?% y, 02N, (Cl-G6 alkyl)-S; (Cl-C8
al . 15 (Cl-CB alkyl)-S(0O)2; (Cl-C6
al G-l MIE)C(@L- 6 al kyl ) - S(0) 2-N(H) - (- (G (] 8
G”Mﬁyiyﬂﬂqiﬂ‘;%ﬁcﬁ' 5007 3% wherein sach
S RELCIOMGRN 2, Carban S60T oy Tl ber be
(C1-Cs alkyD)-NH)C(O)N(H); . |
NEHD)C(O)N(C;-Cs alkyl);
" (Cr-Cs alky))-NEH)C(O)N(C1-C alkyl);
(Cy-Ce alkyl),-NC(O)N(H);
- {C1-Cs alkyl)z-NC(O)N(Ct-Cs alkyl); -
N(H)zC(O)O
(C1-Cs alky))-NEDC(0)O;
(Cr-Ce alkyDz-NC(0)O;
HO; '
(Ci-Cg alkyD-0; -
CH0;
CRE)O;
CF@H)0;
H>N;
(C1-Ci alkyl)-N(H);
(C1-Cs alkyl)>-N;
O2N;
(C1-Cs alkyl)-S;
(C-Ce alkyl)-S(0);
(Ci-Ce 31k¥1)—'3(0)z; '
| (Cr-Coallg NS(O): | |
- (Cy-Cs alkyl)-S(0), NEH)-C(0)-(Cy-Cs alk)'lenyl)m and _
 (C1-Cg alkyl)-C(O)-N(H)-S(0)2-(C1-Cs alkylenyl)um;




HO2C, and OCH2O, wherein each 0 is bonded to adﬁ%@é‘fﬂ’zom

carbon Mons to forma 5- nenbered ring; 25 wherein 2

substituents maybe taken.to‘g%ci'her with a. carbon atom

to which they are both bonded to formthe group C=0 .
wherein two adj acent, substantially sp2 carbon atons
may be taken toget her wth a diradical substituent to
ﬂ?laﬁa?lasww%et on 7 gerbemptoguiney festherbe indeendaBtljstledted O
20 fmmENRR ON I'' I ( NR)TQ RO:13S) NNS5RR,
and R Ris Hor C-C6 alkyl; wherein each 5-rrenbered
hdfddoparyl enyl i.ndependently is a 5- menbered ring

C&-ft ai ni ng carton atons and froml to 4. heteroatons
@Leand from10, 1 - ------------- 13 March 2007
the o

aggx%a(?ons a‘r%leel"iiél?b Icg? &@8§M%§M o ofRa S-

-hedcpibeaed/tiggy| nmay optionally be unsubstituted or
substituted with i substituent selected fromflworo,

25 whereﬁt% ﬁlﬂ?Stltlwylm 1wy be taken lagothionutithy carbyreaton tawhicicaity| ;

b%ltl{]gi?%ﬁg?tgﬁt erg)gyel 0%} is aring that contai ns .

carbon
. Wwherein two adjaccnt, substanually sp’ carbon atopis may be taken togethcr w1th

: _a diradical substituent fo form a cyclic diradical selected from:

Ris HorCy-Cs alkyl;
wherem gach‘ S-membered heteigarylenyl independently is 2 5S-membered ring
containing carbion atoms and from 1 to 4 heteroatoms selected from 1 O, ¢




het er oat ons i ndependent |y sel ected from 2.0;1 g3 March2007
S(O, 150)2, 1 N 2 N44), and 2 N(C -C6 al kyl);

and wherein when two O atonms or one O atom and one S.
atom are present, the two O atons or one O atoria and
one S atom are not bonded to each other, and wherein

."EL?&Ln LN Ry %ﬁ%ﬁ%&rﬂ%@%&%%%fg. ,
'.from tomhete%orrs méguig ?P%?@%E"é tgn?rg;]nl

g Un&lllﬁutulﬁd\léhxi s;ﬁbshﬁlték*ﬁlh @t&ubs’litﬁéﬂt );%Ie@&ﬂi {E:érﬂ‘ﬂu&ﬁg (1930 h
e oaryl contains carbon atons an or

! ‘]ﬁ“gﬁiﬂ*r é’?%ﬁﬁ“ﬁ vewaeledieyangcandarcetylif r om N, N( - 1),
o 6- enber ed tepoaryl
| “’““i‘?%“ﬁ%%é&? S1id 2 8 g GoRhe SRR aRRS i £6£2°%"Y

| .h hetemam;sl mdegbxﬁﬁﬁﬂjr selesle@fitn. @ iksscd;(@) qys{cm FNDYS,
. ect % wherein at | east | :of ?Z tused rings
fié @-@4 %’Yﬁ)eandav@fwwem%mmmm the

e BB A i g e

al ky htbdn MeGioObidet b edoh- cfﬂ%exahﬁa WwHBhW RS di)s s».ﬁuraced or
opt| onaIIy taken toget her wth the nitrogen atomto

oplEY contains enetebradcabon e srkosairogen dewtle bead;

‘*heﬁe‘?%éé‘?‘i’ (e B5 SRS o R R P

| n hatesextams irmBpaciently Sdeded opt ©\0,d68] INE)RL PHCRUT4 cal
as defi ned above,

Cogﬁcy ition Corrprl Si ng a con ound
or éhamz%aw gagh| &7 teroggy] cortpias 680OR A% e d
ox 21 8 P DU, B ARGRIBRABGRI MO and N(CCe

pr alkyDeshd Seand Semembered iepsrong] afe moidtyblec finges an@bi ned
abov dT t he,_manuf acture of ‘a nedi canent for
¢ randt 10rpeahiemsidiciane ] arodh s PhnedranddieHuged Heoekesings

‘der F@Cg%)% wg%% qéi%g ggg{keli—'or wp%g?@f?%ng&gz l?nsﬁ s of _

© t heomnatie rmdmherdm ivigR thelO aﬁdcsnﬁmumﬂ;uo&c pedsenl, thd O3nd
N@- -k 21 or har maceutical |y accept abl e salt
tamye are not bond to each other;

wherein with any (C;—Cg alkyl)>-N group, the C;-Cg alkyl groups may be
optionally taken together with the nitrogen atom to which dley:are
attached to form a 5- or 6-membered hetérocycloalkyl; and

wherem each group and-each substituent recited above is mdependently selected. -

In a second aspect, there is provided a pharmaceutical composition, comprising a compound
 as defined above, or a pharmaceutically acceptable salt thereof, admixed with a pharmaceutically

_acceptable carrier, excipient, or diluent.

In a third aspect, there is provided the use of a compound of Formula | as defined above for

the manufacture of a medicament for treating osteoarthritis or rheumatoid arthritis.
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10 wherein: R and R2 independently are sel ect et Magsh 2007

H, Cl1-C6 al kyl; Substituted Cl1-C6 al kyl; 15 C2-C6
al kenyl ; Substituted C2-C6 &fkenyl; C2-C6 al kenyl;
Substituted C2-C6 al kenyl; C3-C6 cycloal kyl; 20
Substituted C3-C6 cycloal kyl; C3-C6 cycl oal kyl - (C1-C6
allcylenyl); Substituted C3-C6 cycl oal kyl - (C1-C6

a] kyl @mtloped hedein ts@nGelRiiayiemdrifaltdmae)aldemal Bl Formula !,
Substituted 3- to 6-nmenbered heterocycl oal kyl; 25 3-
to 6-nmenbered heterocycl oal kyl -(C1-C6 all cyl enyl);
------- - ----- 13 March 2007 W), 2Q041.0,, 4366

PCJ| BEGB3EiB6RE dahe indenfibtbmtiudait ed 3- to 6- menber ed

het erocycl oal kyl - (C i-Cs al kylenyl); Phenyl-(Cl-C6
al kyl enyl); Substituted phenyl-(G -C6 al kyl enyl);
Napht Hy cofimpun@afdiogmnaladl ) ; 5 Substit ut ed

napht hyl - (Cl - C6 al kyl enyI) 5-, 6-, 9-, and

10- nenber ed het er oagshebShatb-ablaw-aayl ) ; Substi t ut ed
5-, 6-, 9-, and 10-EEmyefes: ot i - (Cl-C6

al kyI enyl); PhenyI« EEabRt e y| ;10 Napht hyl ;

10- menber ed
het er oaryl ; :

or a pharmaceutically acceptable salt thereof, '
wherein:
R1 and R2 independently are selected from:
. H; |
C-Cg alkyl;
Substituted C;-Cs alkyl;
Co-Cg alkenyl;
Substituted Cy-C alkenyl;
C2-Cg alkynyl;
Substituted C,-Cg alkynyl;
Cs-Cg cycloatkyl;
Substituted C3-Cg cycloalkyl;
C3-Cs cycloalkyl-(C,-Cs alkylenyl);
Substituted C5-Cg cycloalkyl-(C1-Cs alkylenyl);
3- to 6-membered heterocycloalkyl; |
Substituted 3- to 6-membered heterocycloalkyl;
3- to 6-membered heterocycloalkyl-(C,-Cs alkylenyl);

1
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Substituted 5-, 6-, 9-, and 10-nmembered het er oak3March 2007
R3O (Cl - CGaIkernyI) 15 - Substituted R3O (C -
al kyl enyl); Phenyl; Substituted phenyl; Naphthyl;

'mmmnmsed napht hyI 20 5- or 6-nenbered het er@ﬂmbosmosﬁm

Substituted 5- or 6- rrenbered heteroaryl; 8- to
10- nenbered heterobiaryl; Substituted 8- to
10- nenber ed heterobi aryl; Phenyl-0O(Cl-Cg alkyl enyI)

e S e At o

'phenyl;};.fﬁ yG{‘I( ~.Phenyl.-S(O - (Cl-Cg -

al kyl e ustltuted phenI-S(O) (Cl-Cg
al kyl erﬁpb&t;tut&dphhayi;(&-g(s@)mf(@l)aCS al kyl enyl): and

R and Neebw oL BBOIRED! cer e 1rom g”{'s) o Eﬂlerzce)io?
V01, 004184436 5 O-06
C2- 06 gslhgenyl ﬁnag'ﬂée ﬂﬁ?@ﬂ%d 3 06 cycl val kyl |

5 Each 5R¥-i %l eq:réiﬂmmlacr @b@ﬂl—@h—@s aligylenyd); C1- C6
alkyls g puBRklsut &dg- bid R0 Biciibeted heteroaryl-(Cy-Cs alkyleny;
Phenyl;
Substituted phenyl;
Naphthyl;
Substituted naphthyl;
5-: 6-, 9-, and 10-membered heteroaryl; T |
Substituted 5-, 6-, 9-, and 10-membered heteroaryl; |
R°0-(Cy-Cs alkylenyl); |
Substituted_R30-(C1-C5 alkylenyl);
Phenyl;
Substituted phenyl;
" Naphthyl;
Substi_tuted naphthyl;
5- or 6-membered heteroaryl;
Sebstituted 5- or 6-membered heteroaryl;
8- to 10-membered heterobiaryi; ,
Substituted 8- to 10-membered heterobiaryl;
Phenyl-O-(C;-Cs alkylenyl);
Substituted phenyl-O<«(C;-Csg a]kylenylj;
Phenyl-S-(C;-Cy alkylenyl);
Substituted phenyl-S-(C,-Cs alkylenyl); -
Phenyl-S(0)-(C,-Cs alkylenyl),
Substituted phenyl-S(0)~(C;-C; alkylenyl);
Phenyl-S(0),-(C;-Cs alkylenyl); and
Substituted phenyl-S(0),~(C;-Cs alkylenyl);
wherein R' and R? are not both selected from: |

K
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C3-C6 CyCd oal kyl; 0 Substituted C3-C6 cycl oal kyl3 March 2007
Phenyl - (Cl - C6 al kyl enyl); Substituted phenyl-(Cl-C6
al kylenyl); Naphthyl-(C -C6 al kylenyl); Substituted

tha@mowhs(a C6 al kylenyl); 15 5-, 6-, 9-, angCIAB2003/003616

10- menber ed heteroaryl-'(Cl-C6 al kyI enyl);
Substituted 5-, 6-, 9-, and 10- nmenbered
heteroaryl-(Cl-C6 al kyl enyl }5- Phenyl; Substituted

phenyl ; hy 20 Substituted napht hyl; 5-, 6-,

9- (a E%aaﬁﬁh‘bered het eroaryl; Substitut ebl 5-, 6- 9
and 1 1 heteroaryl; S, T, U, and Weach are
C R4; %M@E&gls T, U, and Wis Nand the other -
threé @ aﬂam ghd Ware GR4; or 25 Two of .S, T,
U, and é/vcg yér?a the other two of S, T, U and Ware
C R4; (gjr_c15 d&igiR4 and S, U and Ware each N, or U
i's C- R4 qy , and Ware each N, or Sis CGR4 and
THachR’ an@pw@ndy&sﬂiﬁcm;dfr@anh R4 i ndependently is

selected from 30 H F, CH3 13 March 2007 WO -
2003/ 014366 PCT||820031003616 -6 CF3; C(OH CN

HO 5 8¢ alkyl;
Substituted Cy-Cs alkyl;
C3-Cs cycloalkyl;
Substituted Cs-Cs cycloalkyl:
Phenyl-(C;-Cs alkylenyl);
Substituted phenyl-(C;-Cg alkylenyl);
Naphthyl-(C;-Cs alkylenyl);
Substituted naphthyl-(C,-Cg 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;
3-, 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-R; or

Two of S, T, U, and W are N and the other two of S, T, U, andWarec-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

Sis C-R*and T, U, and W arc each N;

Each R* independently is selected from:
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C(F)H2O C(R)F20; and CF30 V is a 5-nenber edl3 March 2007
heteroarylenyl; and 10 Qis selected from OCHZ;
N(R6) CH2;  OC(Q); CH(RE)(O; 15 - OC(NR6);

WOHORBIE®), N(R6)C(O); N(R6)C(S); N(R6) C NBCTABIN03/003616

N(R6) CH2;  SC(O); . CH(R6) (S);  SC(NRG6)
trans-(H C=C(H); 25 cis-(H C=C(H); C=C  CH2C=C,
C=CCH2; CF2C=C, 30 C=-CCF2{6= ---- - == =---c-==-

----- 13 March 2007 W2004/ 014366 PCT/I B2003/ 003616
-7v &P -x X~V ~0OR6 O

COE;
CN;
HO;
CH;0;
C(FHH,0;
CH)F0; and
CF50; 7
V is a 5-membered heteroarylenyl; and
Q is selected from: |
OCHy;
NRSCH,;
OC(O);
CH(R®)C(0);
OC(NR®);
CHERO)CNR;
NR®)C(O);
NRYHCES):
N(R®)CNR®);
NR®)CH,;

- SC(OY;
CHR®)C(S);
SCINR®);
trans-(H)C=C(H);
cis—(H)Czb(H);
Cc=C;

CH,C=C,
C=CCHy;
CF,C=C,
C=CCFy;




N~N R6E O OR6 ON R6 N~ Nand / 6 orVus@(M}a@h%W
C(S O C(ONRS), or C(SNRS); and 5 Qis selected
from OCH2; NR6)CH2; CH(R6)C(O; OC(NR6); 10 ..
WORIRENEMRE) ;  N(R6) C(NR6) ;  N(R6) CH2;  CH( Rﬁi@i‘@zoosmossm
SC(NR6); 15 trans-(H) C=C(H); cis-(HCCH); C=CCHZ;
C=-CCF2; " VI-Vi VI g X 1 Wwt% 13 March 2007 WO
20041014366 PCTI |1 B2003/003616- ~ OR ONN R6 O O

R6 O | 1
V—y!
. X ; ;
0
AN
N
.Rﬁ :
0
0O RE 0
N
—
. ;and
RS _N\’. N“\-an

- or
. V is C(0)0, C(S)0, C(OIN(R), or C(S)NR); and
| 5 Q is selected from:
OCH,;
- NR®CH;
: CHROC(O);
| OC(NR );
10 ‘CHRSCOR®: | -
NRHCORS);
NR)CHy;
) CHRYC(S);
o SCANRY);
S -hans—(H)C:C(E);
o ‘ cis-(F)C=C(H);
o C=CCHy;
C=CCF;;
Vi Vi—x




10

15

20

225

iN and R6 N~ ; Ne; 6 R5is Hor O-C6 al kyll3 Marchg007
H Cl-C6 al kyl, C3-C6 cycloal kyl; 3- to 6-nenbered
het er ocycl oal kyl ; phenyl; benzyl; or 5- or 6-nenbered

“Whepevuaieyl; 5 Xis 0, S, N(H), or N(Cl-Cb al kylPCT/IBENGMISs16

V' is independently C(H) or N, Each "substituted"
group contains from1l to 4 substituents, each

i ndependently on a carbon oB-nitrogen atom '

i ndependently sgl ected fgom C4C6 alkyl; 10 C2-C6
al kenyl ; \Cr C6zal kynyl ; RA\C3- G €ycl oal kyl ; C3-C6

Cyd oal kyl Phenyl henyl nethyl; 3- to
6- nenber edfhet & ocycl oal ky to 6- menbered
het er ogy hyl ; 3; 20 (C-Co6

al kyl ) =0C(O); HOCHZ; al kyl j-OCH2;  H2NCH2;
(C-C6 alkyl)-N(H CH2; 25 (Cl-C6 al kyl) 2- ; 13
March 2007 WO 2004/ 014366 PCT/ 102003/ 003646 -9
N(H) 2C( O3 RS 0

R® N~ N
R’ is H or C1-Cg alkyl;
R® is H, C1-Cg alkyl, C5-Cs cycloalky}; 3- to 6-membered heterocycloalkyl;

phenyl; benzyl; or 5- or 6-membered heteroaryl;
X is 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-Ce alkyl;

C,-Cs alkenyl;

Cy-Cs alkynyl;

C3-Cs cycloalkyl;

C3-Cg cycloalkylmethyl;

Phenyl;

Phenylmethyl;

3- fo 6-membered heterocycloalkyl;

3- to 6-membered heterocycloalkylmethyl;

cyano;

CFs;

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

HOCH,; |

(C1-Cs alkyl)-OCH; i

H;NCH; |

(C1-Cs alkyl)-NEH)CHy;

(C1-Cs alkyl)>-NCHy;




15

25

30

I
 N(H2C(ON(H 5 (CrCs alkyl)-N(FI)C(O
| ky

(CrCe alkyl)-N(H)C(O); (Cl-C6 al kyl)2-NC(0O); 13 March2007
H);

N(
N(H 2C(O N(Cr C6 al kyl); (Cl-C6 al kyl)-N(H) C(O N(Cl- Cs
WQIZRIWDHMG( Cl-C6 al kyl)2-NC(ON(H); (CI-C6 PCT/IB2003/003616 .
al kyl ) 2-NC(O) N(Cr C6 al kyl); 10 N(H) 20(0 0 (C-Cs
alkyl)-N(HC(O O (d-06 alkyl)2-NC(O O HO (Cl-Cb
alkyl)-O 15 CF30, CF2(H)O-9-CF(H)20; H2N; (Cl-C6

alkyl)weio (CrC6 al kyl) 2- N ell I 02N, (CrC6 .
al kyl) C6 al kyyl)-S(O; (C-C6 al k*l) S(O) 2;
25 (G (@Cahlkgb)lN o) 2; - (C1-C6

al kyl) é(% ‘SEI-%I O) (CrCe al kylenyl)m and (CI Co6
al kyl') € :2-(C1-C3 al kyl enyl).; wherein
each S}qug?ﬁq( on a carbon atom may further be

i ndepen écted from 30 Halo; H®C, and

OCH20, (@€% el]ayl)éi(éﬂC(D)l\ﬁIﬂonded to ‘adj acent carbon
at ons (O)ﬁ(CSC lgy‘[i)ered ring;
(C1-Cs alky])- NEDC(OIN(C:-Cs alkyl;
(C1-C alkyD)>-NC(O)N(H);
(Cy-Cs alkyl),-NC(O)N(Cy-Cs alkyl);
NEH),C(0)0;
(C1-Ce alkyl)}-NEDC(O)O;
(C1-C ally)-NC(0)O;
HO;
(C1-Ce alkyh)-O;
CE;0;-
CEH)O; -
CF(H)0;
HoN; :
(C1-Cs alkyl)-N(H);
(C1-Co alkyDN;
O:N;
(C4-Cg alkyl)-S;
(Cyi-Cs allyh)-S(0);
(C1-Cs alkyl)-S(O);
(C1-Ce alkyl)z-NS(O)s;
(C1-Ce alkyl)-S(0)-N(H)-C(0)-(C1-Cs alkylenyl)m; and
(C1-C alkyl)}-C(O)-N(H)-S(0)z-(C1-Cy alkylenylm;
wherein each substituent on a carbon atom may further be independently selected
from:
Halo;
HO,C; and _
' OCH20, wherein each 0 is bonded to adjacent carbon atoms to form a 5-

membered rmg, o




13 March 2007 WD 20.041014366. PCT11B200310036teMarch@007
wherein 2 substituents nay be taken together with a
. carbon atomto which they are both bonded to formthe
WE29BH0IEIG; wher ei n two adj acent, substanti al | PCIIB2003/063616
carbon atoms may be taken toget her with a diradical
substituent to forma cyclic diradical selected from
"R OCOCO5; GO)CNRRtBW-p OI N R ONSIN)

[N sC6 alkyl;... mis
l\'?qlh]elr:f‘flb ?bs&meaﬁa?ayabedt\%% er e gﬁﬁg@ﬁﬁ 8 gﬁ@% é'iogh% which they
heteromwybndmwmegf AplG=@ 5- menbered ring

"~ contai ni ng carbon atons _an roml to 4 heteroatons

swiheteinkvq adjasent substangially spjicarbonatamemay b {aken tapether with 2
TR BlRelihth 838 ﬁ?@%&@%@%ﬁ% BgmElLy be

unsubstltut ed or substituted with 1 subst |;t uent

selected fromfl uoro,
trifl uordpetN I, cyano,
het erocyc Byl is a ri
and 1 or eteroatorrs

5 018 150, 1%50)

Vm004/% PCT/t BZ Q3/ 003616

)OIJIJ
iPSipeIp ey

I] ID IJ

} ‘l

10 - RisHor C-Csalkyl;
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-Cg alkyl), and 4 N, wherein the O and S atoms are not
15 both present, and wherein the heteroarylenyl may optionally be
unsubstituted or substituted with 1 substituent selected from fluoro,
metiyl, hydroxy, trifluoromethyl, cyano, and acetyl;
‘wherein each heterocycloaikyl is a ring that contains carbon atbms andlor2
| heteroatoms -independenﬂy selected from2 0,18, 1 S(O), 15(0)z, 1N, 2




- 15

-11 N(H), and 2 N(Cl-C6 alkyl), and wherein whel® Maghg007
atons or one-0 atomand one S atom are present, the
two O atons or one 0O atom and one S atom are not

-WOHEH3FBYS each other, and wherein the ring i PCIIB2003/003616

saturated or optionally contains one carbon-carbon or
carbon-nitrogen double bond;, r: 5 wherein each
5- menber ed het eroaryl cont ailds carbon at oms -and from 1

to 4 - L t . 1
NCA) SRy B AR ERBRIDAGR M erif W R Dleid Br cher®)
het er cdomland omt S atesn arepoesenta thertwo Caatdma 00one?O atom and one
het t i nd dent | | ected, f N,. N(H),

N Cr - o ag Pt Boace @.<adh T PR BLFIER e iop daapratgs o1
ToNOCYephibfallyl ddfiinsh cAtboRRA &Q&B&ﬁﬁﬁ%ogénﬁ&ﬁlﬂé B!

are 6 fused and 6, 6-fused bicyclic rings,

relipein eachel-membkreddieterearyl emédinsicagfontabmmanid fsem Irtb dg's

0 and Reekiaiels gRRmaPun iR for 10 LR, LG Cir
not b ] ahP4 BQaRG SR -inciMbBred hBreY¥atyl caftdins hrbeh atoms
al kyl )2-"N group, the Cl-C6 al kyl groups nay be 15

opt i orgafilyor 2dieteroatenge independently sclestad; frano e NED.cmdIN(C1-Cs

whi ch th are attached t orm.a 5- or 6-.nenbere

et or IS ol &t CifSeeet el oty e potisyelERBe e o- and
subst i fpuahbéred héteban axes,5 Fuded GRE 8 BOBEd eyl o8 d-

2. The conpound according to Enbodinent 1, ‘or a

phar rr:arémt:m@bsr, we@ﬁz aldeash d i the Zfused rinasof ebicyshie n’e'ﬁﬁs v
i te e e m =z ] 3
b007 TS H TR 0.insahms bt oo gBsqfR fig 0 and

| and 3 atoth® areoebendedXob sadh otfier; N(H), or N(Cl - C6 al kyl)
and V may optionally be unsubstituted or substituted

avbezeipywigy any(Cy-CaptkiyDa- NS gioypi the EnCs slybaroups mep he |
;lc g-?; %pﬁ@ﬁ&@&keq&éﬂ&étﬂé%itﬁ ﬁ]'efnk&’éﬁéﬂ %H%'whi&Y ﬂxrég’aréaﬂgched
to form a 5- or 6-mermbered heterocycloglkjrl; and |

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

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

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




3. The conpound accordi ng to Embodi ment 1, or al3 March2007
pharmaceutically acceptable salt thereof, wherein V
is selected fromthe groups: N-X X-NN NN N ENV\
WRR000UEHEY RN -N - -2 - coomoee oo PCT/IB2003/603616
March 2007 - WD 2001/ 014366 PCT/ 1B2003/ 003616 -13 N N
NN~ NXXj) X and V\,here|CTZX|sO S, N(H), or
N(C1l-C6 al kyl), R4 is H or 'C6 al kyl, and V may
optionally /s
N(H wth stituent t\dfromfluoo
hydr. oxy+—TN Qnet hyl+T ~5
compound acc%rdl ng t-o Enbodi nt 1, ar >
pharmaceutically acceptabl eXsaI t thereof, wherein v
is selecte om the group Xt N R4 N XN Rt
N-X N Y~ Y 2\1adl\|—v\,herei Xi sX0, S,
al kyl), Y S, or N, and\.R4/is H or

\\
, and N,
\

) wherem Xis O, S, N(H), or N(C;-Cs alkyl) and V may optionally be
unsubstttuted 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 pharmaceuticaily
acceptable salt thereof, wherein V is selected from the groups:

X
/k)\ /&)\ /(—\ N~ ’
/N/—)\ /l\fND\ , /@N\ ,

N-—‘NR4




10 alkyl, and V may optional |y be unsubstitut edlbMarch 2007
~substituted at C(H) or N(H with - - --------- 13
March 2007 V0200, 4/ 014366 PCT/ 1B2003/ 003616 -14 1 o
WQIHO436@Nnt sel ected from fluoro, nethyl, hydrEXEB2003/0036i6
trifluoronei hyl, cyan, and acetyl. 5. The conpound
according to Enbodi nent 1, .qr. a pharmaceutically 5
accept abl e 'salt thereof, whddein V is selected from

the aroups: rN <N~ N N-- XJ\ ., apg wherein Xis 0, S,
N( N(C3-C6 , and 'V opki onal |y be”

un ituted or "gubsfituted at Hswth 1

sufst rhuent sel ec romf|l uor

t hyl , hydroxy,
i f1 uotomet hyl, £yano\ and acefyl . }6/ The conpound
according to Enbodi nent 1, or a pharmaceutically
acceptgbl e salt {hereof, whereing is selected from
: Ny NN N~ ¢ N N XN and- wherein
1\{\I(O'-OG al kyl ), fand V nmay :
' ubstituted at C(H)
w’th 1 Xubstitfdient sel eB®d fpom fNoro, methyl,
hydroxy, trifluoromethyl, cyano, and acetyl. 7. The
ouhrpein Kiisa@,c%) NED or N Crth etk R isIH 0P C; & alkyl, and V ma

phar ut i ca*)l _acceptable salt thereof, wherein
(PRt Bceansppssiyted o spPEAIBied ah G E oE NOEDWith Tgbstituent
2eReHe8 FbRd fiubio T b s @1%1%%,%90:9%%%%110: Nnd hbetyt

¥ /5

4, The compound according to Embodiment 1, or a pharmacentically
acceptable salt thereof, wherein V is selected from the groups:

L D L

Y AN A
) S O S )
D~ KR

? /&j‘r— ,w _NQ\ |
jf? )
N A ,

\

- wherein X is O, S, N(H), or N(C;-C alkyl), Y is O, S, or N, and R* is H or C;-Cs
10 alky}, and V may optionally be unsubstituted or substituted at C(EL ) or N(H) with

and

H




10

15

NNNN- N~N \and 8 The compound accordi ng ¥3oMarch 2007
Enmbodi ment 1, or a pharmaceutically acceptable salt '
thereof, wherein Vis C(ONRS). 5 9. The conpound

WQG%W!’M@ to Enbodiment 1, or a pharmaceut i caPE}/IB2003/003616

acceptabl e salt thereof, wherein V is C(O O 10. The
conpound according to any ong, of Enbodinents 1 to 7,

-.or a 10 pharmaceutically ac‘g"é'pt able salt thereof,

P Yo R Sy o

oacegiyl. phar naceutical ly acceptable:salt thereof,

wherein Qis OC(O. 15 12. The conpound accor di ng to
any one of Enbodi ments 1 to 7, or a pharmaceutical ly

agcept @ﬁ&&n%pd‘ﬁxdtabmrmgtomﬁo%ﬁe@llf&%o |msnl a"]f'io

The conpound according to any one o
7acceptable salothereof ieleaeini i delected Foym el growm! t t her eof
wherein Qis N(H C(O. . The conpo d according to
any one ofyEgdpodi nent g~ or h rmaceutically

accept abl g7 saf\t ther
N( CI—I:%)(;t:Q‘K‘l . The
of Enbodi 1to Y-

acceptable salt ther eof vvherm n Qis C—CCH2' or' :

Cwﬁ/éi‘éﬂl Xls’ﬂ?l\ﬁ,rlﬁﬁ-l)ZGfH (CIVC!; mﬁgmzne Gty é)ptlona]lyollne

PCT/ | S2003/ 003616 -1 The conmpound _ accordi ng.to
stifutsd o Wﬁtg(ﬂﬁt\@th ] subsy egt selected from fluoro,

PRBIR5 nREs A o SolEntly Sl octed

from Phenyl-(G - 06 al kyl enyl); and 5 Substituted
phenyl al k erein ach oup and each
PBoet | Sherpali esthekn BYpoomat ot a fambcencarty

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

N"‘"N \ N/,
\ _

N N
N N x X7 SN

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:




17. The conpound according to any one of Enbodi HeMgechi2007

to 15, or a pharnaceutically acceptable salt thereof,

wherein each of RI and R2 are 10 independently
-WQIUPIBE6 f r om Phenyl - (A -C6 al kyl enyl ); and PCT/IB2003/003616

Substituted phenyl-(Cl-C6 al kyl enyl); wherein each

group and each substituent is_independently sel ected.

15 18: The conmpound accordi ng’to any one of

Enbodi ment==Nto 15, or gy=ffparnaceutically acceptable

satt therdof, \wherein at /l eagt one of RI-and 'R2'is

i ndepe -bﬁafE+ectedfﬂﬂqny/w ,. 6-, 9-, and

10- nenber edthet eroaryl - (CINC6 al kyl enyl ); and

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

het eroaryl - ({g1- C6 al kyl enyhy; 20 wherein each

het er oar yhy€odai ns car bg# atens and from1 to 4
het er oat o | nﬂependentl sefjected from 10,1 .S, .1
N(H, 1 N al.kpdl) | a N, and 5- and 6-nenbered

het er oary. are\[mnocycl ¢ rings and 9- and 10- nembered
heteroaryl are 6,5-fused and 6, 6-fused bicyclic rings,
respectively, wherein at least 1 of the 2 fused rings
% clic r|ng|s 25 aromatic, and wherein when

thre 0 OBIP&PB ¢ aco9miing 4o Embodisent 1, or heh@mamdutiGllgt ons

ARehtMle A wherei n each-group
and lsetgé:ﬁ Sf‘%@%of‘j‘éh%?éi {m ntly selected 19. The

5 conpound according to any one of Enbodinents 1 to 15,
V\% ﬂm harma eutical | y acceptabl e salt thereof,
er ei E‘?POHP ggcoriing OE mbocllmq:deh@ndeharmcewicaﬁyed

- ’ fic@%tab'ie salOhereSt, wgégé‘i'rtx qﬂolsgg?(gr ed het er oaryl - (C, -

al kyl enyl); and’ 9-, and

10- menber ed het eroaryl - (C -C6 aI kyI enyI), ---- -
------ --- 13 March 2007 WD 2004/ 014366

PCr/ + B ImIRedRd aocor W\%”ryélnﬁ of EemodiseatsoktoyT, or a

° a¢.°‘ﬁ %ép‘é*e’ﬁ?ﬁ%%ﬁ”ﬁ?@?ﬁ%‘%é renl Wi QR HOGERs

- and 4 N, and 5- and 6-nenbered heteroaryl are
nonocyclic rings and 9- and 10- nenbered heteroaryl
are 6,5-fused and 6, 6-fused bicyclic rings,

- 11.  The compound according to any one of Embodiments 1 to 7, ora”
pharmaceutically acceptable salt thereof, wherein Q is OC(0).

15
K 3 12.  The compound according to any one of Embodiments 1 to 7,ora
~ pharmaceutically acceptable salt thereof, wherein Q is NR®C(O).

13."  The compound according to any one of Embodiments 1 to 7,ora

20 pharmaceutically acceptable salt thereof, wherein Q is N(EH)C(O). |
14.  The compound according to any one of Embodiments 1 to 9,0ra
pharmaceutically acceptable salt thereof, wherein Q is N(E)CH; or N(CH)CH,.

25 15.  The compound according to any one of Embodiments 1 to 9,0ra

- pharmaceutically acceptable salt thereof, wherein Qis C=CCH; or ECCF;.




.10

15

20

25

30

-sel ected from - to

5 fespectively, wherein at least 1 of the 2 fuskyMarch2007
rings of a bicyclic ring is aromatic, and wherein

- when the 0 and S atons bot h are present, the 0 and S ‘
WE2H014366 not bonded to each ot her, and wher eiPCTEB20V3/003616

group and each substituent is independently sel ected.
10 20. The conpound accordi ng to any one of
Enbodi ments 1 to 15, 18, andl@9, or

L A R R ﬁ%%%%ﬁtaﬁﬁwnﬁ“&%'egr .
Fmﬁna@e\mcﬁﬂy a@p SRR RRESSE, @ﬁé;@ih% fesbt r@@'ofg@ and R? is

md)éll enyl); ‘and " Substitut ed’

P@dﬁl}ﬂyi‘f@d@ﬁﬁbm;/l enyl ); 15 vvherel n

each- hgt er C rbon atons and fromi to 4
heterog{l‘g‘#ﬁé?/b ff y selected from10, 1 S, 1

N(H), Suﬁﬂﬁﬁite@ﬁheny@-téytg mk?[éqyljl- N,- and 5- and

6- menber ed heteroaryl are monocyclic rings and
owheitisesachl srovm andearly subistituentss indepehdontty slléated: i ng,

~wherein at least | of the 2 fused rings of a bicyclic

ring is aromatic, and wherein when the 0 and S at ons

bol.h PR edfipRirSRBdrdingtB aly BAofEdRbMTheRlkq tBCltS bpnded

to each other; and wherein each group a d each
B‘E%miaw@ﬁﬂly @,ccpnt@bbénla thereof, whereinteach ofR| anftR?’ are

to any one of Enbodiments 1 to 15,
gi lﬁﬁ%gﬁﬁ%@ ?ﬂli y acceptable salt thereof,
V\herelph@ty]_t(ep.egan@gnglf) &d and R2 is 25 i ndependent 'y
nenber ed -

het er oeyhetigaed phenyl(CcBs a!ﬂcylpnﬂhyl ); and Substituted

WS E BRSSO flealdenly bt on o e

carbon atons and 1 or 2 heteroatorrs independently
ect dfrom20 1S 150,150 2, N, 2 30
NEE © Ehercompgia fopording o poy aaobAEbadteIasfo oo

@\%Hi‘ﬁla&ruheﬂﬁ' Qcceﬁt‘aﬂlglsgl@ theflE Jﬁi&gﬁ r&gﬁeg? é)?hr 3)? K %8? R%s

O atons ‘or atom and oné

bmddmﬂdtml;mﬁctmﬂn@n, and wherein the ring is

PCT11 35083 o0 mermbers] brismaniyCebueliinsbiend

car bons@akRALA 97, 653 AR 10 LEAREE SRS B s aBBfbnyl);

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 héte‘roaryllare 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 whéri 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 selectei

- 19.  The compound according to any one of E]ﬁbodiments lto15,0ra

- pharmacenutically acceptable salt thereof, wherein each of R and R%is

~ independently selected from:
5-,6-,9-, and 10-membered heteroaryL(Cl-Cs a]kylcnyl), and
Subsututed 5-, 6-,9-, and IO—membered hetcroaryl-(Cl—Cﬁ a]kylenyl),




wherei n each group and each substituent reci t ed!33MairE 2007
i s independently selected. 5 22. The conpound

. according to any one of Enbodinents 1 to 15, or a

- ~WORHMAEWGt i cal |y acceptabl e salt thereof, wheper/m208s03cis
of R and R2 is independently selected from C2-C6
al kenyl ; and Substituted CZ-C6 al kenyl. 10 23. The
conpound according to any ond7ef Enbodinents | to 15,

o MCTRECEMY Beiin GRS RS pidibm 'y Lorterosioms
from Ghddgenaddtlylselead frbm t OSUIBSH N@,@N@gﬁm&m 4N,

24. The conpound accordi ng to any one of nts

to 15, f 35, 2n¢ fanerabared heterparyl areseqmoayiilic tings tnd Beansdo-

wher ei i [y ent,l. el ected
from 250G ncderoBl ¥ Tuse BHER B psTiEs s

5  al kynylresp2btiveliiavieasin atteskt Aof Gict fifed Snddf aWISycBiE ring is
Enbodi ments 1 to 15, or a pharmaceutical |y acceptaBle

sal t t [FEPRBaHC, apghwheseip when the 6t angl{eatoms Rptheanel prRgertsthe Phand

i ndepe r - cycl oal kyl -(Cl - C6 ‘
al | cyl g@ﬁ%%ﬁ@t%%%gjtt%u eo&%% cycloal lcyl -(Cl-C6
alvidyereinghoh g1dp aftheach suistitursl: is dadepelidesitly Selédtyd.one of

Enbodi ments 1 to 15, or a 30 pharnaceutically
acceptable salt thereof, wherein one of Rl and R2 is

10 ingepergg Eé‘cbﬁﬁn ¢ @m &i%;% /

Substi t ut e’%h}&?ﬁ% cyc o%{o%)% 0%0 r@é %W{ﬂl%’ 18, and 19,
20D 4/phavtERSuRGEllY laBRPERIOAR Bidteof; Wherdm dt teabt sHRBTRQEd R? is
het%&)oc I oalé lc;lfr Substituted 3 to 6-nenbered
S PGSBS Srkpd from:

5-, 6-, and 9-membered heteroaryl-(C;-Cs alkylenyl); and
Substituted 5-, 6-, 9-membered heteroaryl-(C,-Ce-alkylenyl);
- 15 wherein each-heteroaryl contains carbon atoms and from 1 to 4 heteroatoms
. !
independently selected from 1 O, 1 8, 1 N(H), 1 N(C;-Cg alkyl), and 4 N,
and 5- and 6-membered heteroaryl ate monocyclic rings and 9-membered
heteroaryl is 6,5-fused bicyclic ring, wherein at least 1 of the 2 fused rings
ofa bi_cyclic ring is aromatic, and wherein when the O and S atoms both
20 are present, the O and S aftoms 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
25 independently selected from:
' 3~ to 6-membered heterocycloalkyl-(C,~Cg alkylenyl); ;md
Substituted 3- to 6-membered heterocycloalkyl-(C1-Cy .alk‘ylenyl);
wherein each heterocycloalkyl is a ring that contains carbon atoms and 1 or 2
heteroatoms independently selected from 20, 1S, 1 8(0),18(0)z, 1N, 2 -
30 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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Phenyl ;: Substituted phenyl; 5 Naphthyl: Subst}3Ygeh 2007
napht hyl; 5-, 6-, 9-, and 10-nmenbered heteroaryl; and
Substituted 5-, 6-, 9-, and 10-nenbered heteroaryl; 10

~WO2004836¢ onpound accordi ng to any one of Enbo#EkdBi083/403616

to 15 or a pharnaceutically acceptable salt thereof,
wherein one of RlL and R2 is H. 28. The corrpound
according to any one of Enbddr ments 1 to 27, or

e éﬁ%&hﬁéﬁéém@%ém&*@d&%‘%%%awﬁg% fead

29. Thgadconpound according to any one of Enbodi ments 1.
to 28, or a pharrra ically acceptahle aItt

VIRBeTsI pagh, EFpUp. AN a@#‘@m BET Ve 15 F feicthsa
conpound according to any one of Enbodi rrents 1 to 29,
or a pharmaceutically acceptable salt thereof, wherein
a22.| eaFhe compaimtl stidrdingtto iy orie afdnsondinderts o flhieor a

groups: CO2H, 02 11 25 O .F; 1 CF3; 30

ezucalwmﬁ%& @eﬁog:‘ﬁ?eé%@ ©0¢ %Rs i #uent s
OCH2O, wherein each.0 is bonded

a{nﬁa@ acent Ca%ﬁl on atoms to forma 5-menbered ring. 13

Mar ch Q¢ alkeéyl2adl/ 014366, . PCT/ 1 B2003/0.03616- -20
31. The caom cgordi ng to any one of Enbodi nents
.1to @m@@&'ﬁ‘gﬁﬁ(ﬁﬂg‘euti cal |y acceptabl e salt

t hereof, wherein S, T, U and Ware each CH.

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

C;-Cs alkyl; and

- Substituted C,-Cs alkyl. \

24.  The compound according to any one of Embodiments 1 to 15, ora
pharmaceuticélly accéptable salt thereof, wherein one of R' and R%is
independently selected from:

Cy-Cs alkynyl; and

- Substituted C»-C; alkynyl.

25.  The compound accorﬂing to any one of Embodiments 1 to 15, ora
pharmaceutically acceptable salt thereof, wherein at least one of R! and R?is
independently selected from:
| Cs-Cs cycloalkyl-(Csz alkylenyl); and
Substituted C3-Cg cycloalkyl-(C;-Cs alkylenyl).

26. The compound according to any one of Embodiments 1 to i5,0ra

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

~ independently selected from:

Cs-C¢ cycloalkyl;
Substimted Cs-Cg cycloalkyl




5 32. The conpound according to any one of Enbobi Merrhg2007
1 to 30, or a pharnmaceutically acceptable salt

WE{'E% 436\/\/nere|nS|s COCH3 and T, U, and W are each
' conpound of Fornula 11 ~J16 10 ( K PCTAB2003/003616
aySYAr ~5.4'~r Kxi' i~"' 'yq or a pharnmaceuti

cally acceptable salt thereoi9 wherein: Rl and R2.

i ndependent|y are sel ected ftom H 15 C1-C6 al kyl ;

Subst | Butefindeinblfeddeleydeycloalkyl?6 al kenyl ; — Substi tut ed
%Ikenl C2 C6 alk nyI 20 SubstltutedCZCG

aI ky ny Substitaieds- Qﬁ:msmbwrl hetemeyeloplikyk ed C3- 06

cycl oapkyl C3-C6 cycl oal kyl - (C1-C6 al kyl enyl);

Substi t ut evé’ C3-C6 cycl oal kyl -(C1-C6 ai kylenyl); 25 3-

t o 6- m8obstitwied pldngi;ocycl oal kyl ;  Substituted 3- to

5 heter oBYBRBEky| -( C1- b al kyl enyl ):  Substituted 3- to
var ch SO0 BB, 01asbe PoT 182008 003618 - 21
Pheny| 3¢, 63,-9ctand| 10yinemnpérzd hetéimhqﬂl,l dngt ed phenyl - (Cl1- C6
al yT e ditured BPB Y o Th e ed heimrbacy
| 10 27.  The compound according to any one of Embodiments 1 to 15,0ra
pharmaceutically acceptable salt thereof, wherein one of R! and R? js H.
28.  The compound according to any one of Embodiments 1 to 27,0ra
phanmaceutically acceptable salt thereof, wherein each C;-Cg alkylenyl is CH,,
15 C(CH3),, C(=0), or CF..
_ !
29. 'Ihe compound according to any one of Embodiments 1. to 28, ora
pharmaceutically acceptable salt thereof, wherein each C;-Cq alkylenyl is CH,.
20 30.  The compound according to any one of Embodiments 1 to 29, or a
) pharmaceutically acceptable salt thereof, wherein at least one substituent is
ﬁ selected from the groups:
| CO,H;
CO,CHz;
25 CH30;
F;
Cl;
CN;
CFs;
30 CH3S(0)2;
' CH;; or

wherein at ]east two substifuents are Cl and F 2F, or OCH,0, wherem each O is

bonded to adjacent ca.rbon atoms to form a 5-membered ring.




10

15

.20

Substituted naphthyl-(Cl-C6 al kyl enyl); 5 5-, 6L3March2007
and 10- menbered heteroaryl - (Cl-C6 al kyl enyl);
Ilb“ygﬁed 5-, 6-, 9-, and 10-nenbered -
oAty - (CL-C6 al kylenyl); Phenyl; Substi t}fH§2003/003616

.phenyl Napht hyl; .10 Substituted napht hyl; 5-, 6-,

9-, and 10- menber ed het er oarjq . Substituted 5-, 6-,
9-, and 10-nenbered heteroaryl; R30-(Cl-C6
al kyl enyl ); and Substituted R3O (Cl-C6 alkylenyl); 15

- Phen Substi { ut ed, phenyl Napht hyl Substi t ut ed
aﬁh e oo AocDHEBE BT ot B odimentel oa 60. o g
mg%r g&i?@g; 1 &giewe
heterob| aryl ; % st |1§§£ﬁ§¥ll§°f “ﬁleﬁ%ﬂ%ﬁbe? a‘ileeachCH

het er obi aryl ; Phenyl O(Q Cg al kyl enyl ) Substi t ut ed
phgnyl -0 (Cl- C$ en 25 Phe nyI Cl-C8
al ¥yl er?;%e)m“&’@ﬂ% Bg \qneQf etk f30 o a

Emﬁmﬁq A “@i“‘ﬁ‘?{”@*{’% wheth 34 gﬁ@iﬂgi&andw

alageashyH.: and 30 Substituted phenyl S(O) 2-(C1-Cs

al kyl enyl); wherein R1 and R2 are not both sel ected
from H --------- --- 13 March 2007 W020041014366

PGBL| B2OEshPORIS Formula II

or a pharmaceutically acceptable salt thereof,

wherein:

R1 and R2 independently are selected from:
H;
C1-Ce alkyl,
Substituted C;-Cyg alkyl;
Cr-Cg alkenyl;
Substituted C,-Cg alkenyl;
Co-Ce alkynyl;
Substituted C,-Cs alkynyl;
C5-Cs cycloalkyl;
Substituted C3-Cy cycloalkyl;
Ca-Cs cyeloalkyl-(Cy-Cs alkylenyl);
Substituted Cs-Cs cycloalkyl-(Cy-Cy 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 hetc_rocycloalkyl—(C;—Cs' alkylenyl);




22- C-C6 alkyl; C2-C6 alkenyl: C2-06 ai cynyl’3 Magrh 2007
C3-C6 cycloal kyl; 5 Each R3 independently is selected

: H, Cl-C6 al kyl; Substituted Cl-C6 al kyl; .
‘W&‘ﬁ@@?‘&%r oal kyl ; 10 Substituted C3-C8 cycl od(EAB2003/003616
Phenyl - (Cl -C6 al kyl enyl); Substituted phenyl-(Cl-C6
al kyl enyl); Naphthyl-(Cl - Cg al kyl enyl); Substituted

napht hyl - (Cl - C6 al kyl enyl); 15 5-, 6-, 9-, and '

10- ne R Chateivagm: (O - C6 al kyl enyl ) ' :Subst i t ut ed
5-, 6-, 9-, and 1O-rrﬂ§1n)‘2>ered het eroaryl - (Cl - C6
al ky! empstitutedmheryl(Ci-CgallalenyDt ed phenyl ;- -Napht hyl ;

20 Su ' K ~. b-, 6-, 9-, and 10-nmenbered
o heterﬁ%ﬂw%&%%@g& 5-, 6-, 9-, and 10- nenbered
het er caubytituted BapHihyl(C]-C4 Magényl;e C R4; or One of. S,

T, and Uis Nand the other two of S, T, and U are
35 . C R4 orb 35 andi0-memberer hetewenry)-(heCaalkylenyihe ot her

O o S, o e QORI
Phenyl; _
‘Substituted phenyl; |
Naphthyi;

10 _ Substituted naphthyl;
5-, 6-, 9-, and 10-membered heteroaryl;
Substituted 5-, 6-, 9-, and 10-membered heteroaryl;
R*0-(C,-Cs alkylenyl); and |
Substituted R*0~(C;-Cs alkylenyl);

15 | - Phenyl;
Substituted phenyl;
Naphthyl;
Substituted naphthjl;

5- or 6-membered heteroaryl;
20 Substituted 5- or 6-membered heteroaryl;
8- to 10-membered heterobiaryl;
S Subsgtituted 8- to 10-membered heterobiaryl;
 Phenyl-O-(C;-Cj alkylenyl); |
Substituted phenyl-O-(C;-C; alkylenyl);
25 : Phenyl-S-(C,-Cg alkylenyl);
Substituted phenyl-S-(C;-Cs alkylenyl);
Phenyl-S(0)-(Cy-Cg alkylenyl);
Substituted phenyl-S(0)-(C;-Cs alkylenyl);
_ Phenyl-S(0),(C,-C; alkylenyl); and
30 Substituted phenyl-S(0),-(Cy-Cs alkylenyl);
- wherein R and R are not both selected from:
H;
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ON cmom e ool ool _ 13 March 2003 Mayh 2007
2004/ 013366 PCT/ 1B2003/003616 -23- HO, CH3O
C(F)H20; C(R)F20; and 5 CF30; Qis selected from

- WOMROINER)CH2; OC(0); 10 CH(R6)C(O); OC, ( NRPCT/AB2003/003616

CH(R6) C(NR6); N(RC(O; N(R6)C(NR6); 15 N(R6)CH2;
SC(O: CH(R6)C(S); SC(NR6);, trans-(H C=C(H): 20
cis-(HCC(H: CC oRrcxE c=cop; CF2C=C, 25
C=- CCF@j-Cﬁ-a‘ﬂq)l’; x 13 March 2007 - \‘,
C9-Cg alkenyl; -
Co-Cg alkynyl; and
C3-Cs cycloalkyl;
Each R? independently is selected from:
B
C3-Cé alkyl;
Substituted C;-Cs alkyl;
C3-Cs cycloalkyl;
Substituted C3-Cq cycloalkyl;
Phenyl-(C;-Cs alkylenyl);
Substituted phenyl-(C;-Cg alkylenyl);
Naphthyl-(C;-Cg 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;-Cs alkylcnyl);
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-R%; 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:




WD 2004/ 014360 PCTI | B2003/.003616 -24 ~ O R O 13\Mggeh 2007
: R6 O-OR6 ON R6 - N~ , and R6 or R6is H C-C6
o ‘ﬁl k‘%l C3-C6 cycl oal kyl; 3- to 6-nmenbered ' o

o WRAMMNAIG o) Kyl phenyl: benzyl: or 5- or 6-PEHERIGH616

heteroaryl; Xis 0, S, N(H, or N(Cl-C6 alkyl); - 5 Each

-V is independently C(li) or,,N, Each "substituted" ‘

group contains froml to 4 'ga'bstituents, each

I ndepgq@ent |y on a carbon or nitrogen atom

i ndependently selected from CI-C6 al kyl; C2-C6

al kenﬂ};ISC);lO C2-CB8 al kynyl ;" C3-C6 cycloal kyl; C3-C6

cycl oq»l‘.égglgz thyl; Phenyl; Phenylnethyl;. 15 3- to

6- menbe et erocycl oal kyl; 3- to 6-nenbered

het er @DFaxlaadl met hyl ;  cyan; CF3; (Cl-C6

al kyl)-OC(0O; 20 HOCH2; (Cl-C6 al kyl)-0OCH2; H2NCH2,

5 (Cl - C&EsPeyl ) - N(H) CH2; |

Q is selected from:
OCHy; -
NR®)CH;
0C(0);
10 CHR®)C(0);
~ OC(NR®);
CHR®)CINR®);
NRHCO);
NE®R)CINR®);
15 . N@®RHCH;
SC(O);
CHRC(S);
SCENR®);
traps-(H)C=C(H);
20 cis-F)C=C(H);
C=C,
- CH,C=C;
C=CCH,;
CE.,C=C,;
_25 C=CCF;;

L3 A
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20

25

(Cl-C6 al kyl)2-NCH2; 25 N(H)2C(O 13 March 2007 Mgish 2007
20041011366 PCT/ 1B20031003616 -25 (Cl-C6

| kyl ).- O; Cl -6 al kyl O: N(H 2C(O N ,
W @&6%4%12/% : %\I( H) (C( 0N 13) ;.ys) rN?E)( 2)C( 0 N§ - B Tbhodooseas

alkyl); (Cl-C6 alkyl)-N(HHC(ON(Cl-C6 alkyl); (Cl-C6
al kyl )2-NC(O N(H); (Cl-C6 aikyl)2-NC(ON(Cl-C6 al kyl);
N(H 2C(O O 10 (Cl-C6 alkyl')-%(H)C(O)O, (CrC6 al kyl)x
NC( O O @ (CeCs alkye-O OF30 15 CF2(H O+ CF(H
20 H2N, N (G 7/ (C-C6 al kyl)2-N, 20
02N, (d - al ; al kyl)-S(O; (C-C6

al kyl)-S ; -C6 al kyf)r 2; 25 (Cl-C6

alkyl) - ) H) - C( kylenyl)m and (Cl-C6
alkyl)-C(O-NH)-S(0)2-(Cl-C8 al kyl enyl)m wherein
each substituent on a carbon atom may fur@®her be

i ndependenptly sdbect ed
p y RS - 0
- d /N
K | : R sor

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,-Cs alkyl); o
Each V" is independently C(H) or N;
Each “substituted” group contains from 1 to4 substituents, each independently on
a carbon or nitrogen atom, independently selected from:
 Cr-Csalkyl; |
C,-Cs alkenyl;
C7-Cs alkynyl;
C5-C cycloalkyl;
C3-Cg cycloalkylmethyl;
Phenyl; '
Phenylmethyl;
3- to 6-membered heterocycloalkyl;
3- to 6-membered heterocycloalkylmethyl;
Cyano;
CFs;
(C1-Ce alkyl)-OC(O);
HOCH,;
(C1-Ce alkyl)-OCH;
HoNCH;;
(C1-Cé alkyl)-NGH)CH;
~ (Cy-Cs alkyl)z-NCHy;
NE)-C(0);
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from Halo; 30 HRC, and OCH2O, wherein each 013 March2007
bonded to adjacent carbon atons to forma 5- nenbered
[ --- -- 13 March 2007

1 ng, - - o
wwwﬂm %6 0143- 06, PCT/ 1B2003/ 003616 - 26 wherRBECHIB2003/003616

substituents may be taken together with a carbon atoip
to which they } are both bonded to formthe group
C=0 wherein two adjacent, s¥bstantially sp2 carbon

- atoms. Ey.ch -R9ether wwth a ‘diradical =~
substit uen?%ﬁmé@(‘}ycl ic diradical selected from

R O Ci-Tk alyR-NC(@;R O ~Oc(HIX) R .0 NS) XNNN

RR, . Ris Hor Cl-C6 al kyl; wherein each
5- nenbm%@slg@ér yl enyl independently is a :
5- menbered, b W9 carbon atonms and from1l to

4 het er oat o%ﬂsc?}g-g(fei@l? rom10,1 S, 1 NH, 1 N(C-C6
al kyl ) N(HpT(@)WC\haillgil; the 0 and S atons are not

B s P SR A
THi 1 S ons RTENCEINET | acery Y
(C1-Ce alkyl);-NC(O)N(C;-Cs alkyl);
NQH):2C(0)0; |
(Cr-Cs alkyl)-NEH)C(O)O;
(Cr-Cs alkyl)-NC(0)O;
HO;
(Cy-Cs alkyl)-0;
CF0;
CREDO; |
CFH),0; -
H,N;
“(Ci-Cs alkyl)-N(H);
(Cy-Cs alkyD),-N;
ON;
(Ci-Cs alkyl)-S;
{Cy-C alkyl)-S(0);
(Cr-Cs alkyl)-S(O)z;
(C1-Cs alkyl)o-NS(O)y;
(C4-Cs alkyl)-S(0);-N(H)-C(O)~(Cy-Cs alkylenyl); and
(Ci-Cs alkyl)-C(O)-N(ED-S(0)2~(Cy-Cs alkylenyl)n;
-_wherein_ each substitvent on a carbon atom may further be mdependently selected
from:
Halo;
HO,C; and
OCH,0, wherein each O is bonded to adjacent carbon atoms to fofm as5-
membered ring; | | '




iC

15

wherei n each heterocycloalkyl is a ring that col#ard 2007
carbon atons and 1 or 2 heteroatons independently

ected from2 0, 1S, 1 S(O, 1 S0)2,1 N, 2
M“ﬁowf@l C6 al kyl), and wherein when two O df%@%"mmﬁ
one 0 13 March 2007 WO 2044/ 014366, PCTI | B20031003616
-27 atom and one S atom are esent, the two O atons
or one 0 atom and one S at -are not bonded to each
0 St
og??%hn?p%scon?al n one car %tﬁecar bg%&%rgnﬁfomtowmchthey
car‘bonamhotlobmdedwfdrmthegwup\ﬂh@,el n-each 5- merrber ed

ShEOR iR e SURBely S SeRR APt Y T keR sl with 2

Nafedidal 'é'ﬁﬁﬁtﬂ&t tfdokhlaoyc RO Girddidhl séle&e&%ﬁl 6 nmenber ed

het er oaryl contai ns carbon atons and or
bet er oat ons i ndependently sel ected fronlNRJ«Pﬂ and
al kyl'), and ang, 6- menbered hggeroaryl are
gs; and 9-yan 1Q menbe et eroaryl
and 6, 6-fufed Ricyclic rlir 10
whey ei n st 1 of thke fused rings
of a bi‘cyclic r|ng is “aromatic, and wherein when the

0 and resent, the 0 and S atons are
not bond rein with any (Cl-C6
al kyl ) 2- YR groups may be

: fth the ;nitrogen atomto
whi ch they are attached 15 to forma 5- or 6-nenbered
het erocycl oal kyl ; and wherein each group Bind each
substituent recited above | sel ect ed.

34. The or a
phar maceu erein Q
is OC(O. nbodi nment
33, or t her edf ,

y

wherein Qis OCH2 36. The conpaound ccor@l ng to

. e | ept abl e
salt therdof, erein Qifls N )C(O). 37 Th conpound
aceordin i a phar gutfcal ly
accept fein @5 N(N(O. 30 38.
The conpound accordi ng to I%pbodl ment 33, or a
phar maceutically

I] I] I]

3 " ;and

RisHor Cl—Cs 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, 1NH, 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
onsubstituted or substituted with 1 substituent selected from fluoro,
methyl, hj;dioxy, trifluoromethyl, cyano, and acetyl;

wherein each heterocycloalkyl is a ring that contains carbon atoms and.l or2
heteroatoms jndependently selected from 2 0, 1S, 1 8(0), 1 S(0), 1N, 2
N(D, and 2}N(01C5 alky?), and Wherein when two-O atoms or one O
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acceptabl e salt thereof, wherein Qis N(R6)CT--}3»March2007
------------------ 13 March 2007 ,-WD 2004/ 014366
PCT/182003/ 003616 -28 39. The corrpound according to

- WRHHIERt 33, or a pharmaceutically accept al?ﬂ?'ﬁl%@ﬂiimwﬂé

thereof, wherein Qis N(H)CH2. 40. The conpound
accordi ng to Enbodi nment 33 Q,r a pharmaceutically 5
acceptabl e salt thereof, €in Qis N(CH3)CH2. 41.

The comppuiif @Sk I@seﬁﬂmmt 16t o:Yne D atom and one
pharmaceutically acceptable salt thereof, wherein Q

I.s CCCP ahz @g nothadied to emw@r, amd WICTOTHR: ririgis 4@uraider

rdi t di t
oo B AT Sluite ik ApYorBlnRl o BRI TR Bl Sond:
Wrbeeineah SliBasberod Bet@xfoﬁzl 6ifaiftd carbon RBRRBARE ﬁeid V04
sel ected from Phen&/g{n al kyl enyl); and

Subst | hqiﬂ;@atqmem}qpe(l ﬂmelmt%yfrenyl 0, 18, 1 NEHED, e1| N(Chacam

group ub end select d

43. Thaﬁgléh?%‘gﬂr?g %&ngf?b? B5E PnalS

33 to #ill16r2 ﬁetemm&ﬁ@sp&nmﬂwelaae@ ﬁbﬁmqqeﬁal fnd N(C;-Cs
t hereof ;, wherein each of and RZ are

i ndepetli¥biang 5 and 6treqaanrqdhetermyhgnem@ocmc rings; and 9- and

| kyl I I
o e S5 8 SR Fopp oy )
| ndeperdgstivylysehaeined leadtd ofdhe T meﬂm@swfwb@mrrmgﬁg
to any one of Enhodinents 33 to 41, or

phar me@ematicandwhereie phaw he Q and Stamséuﬁh angpEgsentnthg(O and
| east S’_ﬁt%n%far O%ngﬁf&%hh@glependent ly selected

from éred heteroaryl-(Cl-C6

awkegremnyith any (@ -CSilby),N lgtcﬁﬂ the C;8C¢ alRyl,gréupd may be
10- nenber ed__het er oar éﬂ% al kyl enyl ); .. 30 wherein
each heRtngly ewﬁ? thegatoganten o whichdheyare aftached

het er OR! 8RR a 5- or 6-membered heterocycloalkyl; and

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

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 OCH,.

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

- 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 2 pharmaceutically

- acceptable salt thereof, wherein Q is N(RG)CHz.
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i ndependently selected from10,1 S, 1 N(H), | N3Marsh 2007
alkyl), and 4 N, and 5- and 6-nenbered heteroaryl are
nocxcllc rings and 9- and 10- nenbered heteroaryl -
~WOHOYOHH65ed and 6, 6-fused bicyclic rings, 13’%9931003616
2007 , WD 2004/ 014366 PCT/[B2003/00361 6 29
respectlvely, wherei n at Iea?% 1 of the 2 fused rings
of a picyclic ring is arom and wherein when the .

0 38nd Srmtoon@ohm hccafdmgatmﬁmmmbﬁtesaooaaﬂhméa@éu‘ﬁm re
not e each ot her, and wherein each group and

d t
eéE?F 23t %P’l“éleﬁ'eﬁbl Qe NEEHy: sel ected. 5 45. The.
compound accordi ng to any one of Enbodinents 33 to 41,
or a pharnaceutically acceptable salt thereof,

W46 ei TheaompotmdRiccaniing ¥ Eibodimeeiss) dﬁ@pﬁm&éuﬁe%@i
nd, 10- nenber ed heteroaryl

alaﬁ‘fﬂpéq% 53?“9?'1‘8056" e Qs MEHECER- 6. o- | and
10- nenber ed heteroaryl - (C'-C6 al kyl enyl ); wherein
each heteroaryl contains carbon atons and from1l to 4

héder odhewompomitaennding toEmbddeend3, soipiPmadenfically -

N%E%qxw@éaeg@”mwﬁ%e@ St Do g o,

ered heteroaryl are 6,5-fused and 6, 6-fused
blcycllc rings, 15 respectively, wherein at |east 1 of
the 2 fused rlngs of a bicyclic ring is aromatic, and

mﬂrelt}%enthe S atons both are present, theO
after CRRPAPE ShsPns oday oBe eBEmbe@lﬁ@ms 3§rtﬁ

gglﬁect egmfqucﬁaﬁleﬁggzﬁp%und g%ljggnr |ng G ARy %‘Pﬁg i

Edisgendently sdectedfom; 44, and 45, or

phar ma [ I abl sal t thereof, wherei n at
| east gﬁ SGTC(E"J éngﬂa"feﬂg)rg i ndependently sel ected ,
from SubstfinteddReh o teroaryl (Cl-Co6

al kyl enyl ); %ﬂ gggg?ﬁggltkgdn , ©-, 9-nmenbered

h eﬂ@rmpgqlxar@np @Bl eack substifient is 25lepbwicaily e,

het eroaryl contains carbon atons and from1l to 4

het eroat ons i ndependently selected from 10, 15,1

N@B) . 1The Compbur] &etbrtiing0Gng obb of Eﬁgoﬁm n‘gﬁ %330 0¥ rﬁ}%r ed

heteroaryl are nDnocycIe rings and
pharmaceutically acceptable salt thereof, wherein each of R' and R? are

independently selected from:
Phenyl-(C;-Cs alkylenyl); and
Substituted phenyl-(C;-Cg alkylenyl);

wherein each group and each substituent is independenﬂy selected.

44, The compound according to any one of Embodiments 33 0 41, ora
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-(Ci-C alkylenyl);
~ wherein each heteroary! contains carbon atoms and from 1 to 4 heteroatoms
mdependently selected from1 Q1 S 1 N(ED), 1 N(C;-Cs alkyl), and 4 N,
and 5- and 6-membered heteroaryl are monocyclic rings and 9-and 10-
membered hcte;oaryl are 6,5-fused and 6,6-fused bicyclic nngs,




heteroaryl is 6,5-fused bicyclic ring, wherein &tMarch2007
least 1 of the 2 fused rings of a bicyclic ring is
aromati c, and wherein when the O and S atons both - 30

W%F@"@F@éént the 0 and S atons are not bondedPEBIBIHSHA36T6
ot her; and wherein each group and each substituent is
|ndependently sel ected. 13 March 2007 WD 2004/014366
PCT/ 020031003616 - 30 47. TI'?eg‘corrpound according to

any on t.$

phar rraiéég tica ?ghfgg%epgégﬁ fe&stg%?f?%ereﬁ Ofﬂhlgy(é}crfmﬁtls
Ieast ammaﬁg aatidvambh mmﬁtl?el(hdﬁ@lsmmwﬂxﬁ%:( iEsreﬁtdlttgelrcomﬁcl
- to ere etefocyc y - al kyl eny

'and 5 ﬁ?ﬁ%’%‘d"'@ E’%"%&’E

hehaeneseh gﬁlu@éha b4diy SuBstithént hs.e@)ﬂg%eng oty 3efbacach

het er ocycl oal Is aringt n s car on at ons
5 and 1 or 2 heteroatorrs i ndependent |y sel ect ed from 2

aﬁ(yl )Sm"aﬁ‘a’gl’ﬁ?‘ﬂ@ﬂ éltpl ?%‘é @M fé’rfél\-lé tp 4]aP€)?n
'a{ﬂﬁrﬂﬂ&uﬁcﬂlﬂ&é}ftﬁﬂé’ﬁﬁﬁﬁ%f %fﬁﬁacz’r AR %ﬁd ne 0

atom and oné 10°S atom are not to eac 5 her,
aindependentlyrselaatedfiomy i s saturated or  optionally

bond, Safta SR et e G che mkuem T edont ¢
10 reci t eSulaaaisl 5-56 9dane T@%&ﬂ%réﬂeﬁ%&%?] (cﬂés %gyleﬂoihﬁ .

conpound accordlng to any one of nent s
ovhereinsagh heterparyl centhins aarberpatabisand filom 1 tvet katéroatoms

from RooRBaRiydsFed s | B3 I RERL CYSS Bl 4

20 49.antee &&Wﬂ&r&ﬁﬁ&éﬂh@&a&%&fb\é ARG and9-and 10-
Enbodi nents 33 to 41, or phar maceutl ca

acceptEpmEesd heterone ¢ @tﬁ‘ 6 5@&@151 anhd 6@@s¢ﬁb@cﬁa mllgRZ i s

15 bet Forey ity b gEeatidPr o 2 Riefide or Hotuding it o
. any onaonktiE o dibereiv ﬁrh%ﬁthb@ éﬂd S @foni both are present the O and

S atoms are not bonded to each other; and

wherein each group and each substitvent is independently selected. =

20 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

L independently selected from:
5-, 6-, and 9-membered heteroaryl—(Cl—Cg alkylenyl); and
Substituted 3-, 6-, 9-membered heteroaryl-(C;-Cs alkylenyl);

.25 ‘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-membered
hete_rohryl 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

30 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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phar maceutical |y acceptabl e salt thereof, wherelnMare 2007
of R and R2 is independently selected from 30 C2-C6

Al |; and Substituted C2-C6 al kenyl. 13 March 2007
el ibiais

14366 PCT/1B2003/ 003616 -31 51. ThePEEHRHHEP616
according to any one of Enbodinents 33 to 41, or a
phar maceutical ly acceptabl e galt thereof, vvherei n at
| east one of R and RZis T ependently sel ect ed

f4m & Haad &ny@j
| Subst fﬁz{' ed, e cdf%ilhogl Kyl - e%dﬂ%% al K ’f‘t%%gﬁ‘}él g5 2

- %W@F At théreaﬁyv in of lemstionel Dﬂahbﬁd B3ist 0
\/\}11' lp%dgn H&Q :{ra%‘l cal | y accept abl e salt thereof,

elrn o and R2 is independently sel ect ed

from Moﬁan%bémd haatdcyﬂnalkﬁl{ﬁtﬂié ,@E -

cycloal kyl. 3- to nmenber ed

Su bst i 5111%58'8“‘351 31ty ﬁan%hm eﬂ%‘:é;égm&d atigylenyl);
| t u%égén a pkéi%/j%ﬁqg a %g ke §°nta'é'ﬁ Eﬂ%ﬂ Alomsand ] or 2

het er dmtgtbatomsdndeﬁmnﬂ uéleaecﬁﬁomﬁzo 95, 1809),1S(0),1N.2
10- e egﬁgéﬁg &6 20 53. The corrpound "accof @i ng

- to an &be il Alk]s ambwhereinwhesy twe Optoms or one O
har t t t eof ei n one
01 S A B s G ST S e
one of$ EiwhpatemBrbondadtd €ach dtheand viRrdt Mo MGEH ShiRkddVor

acceptabl e salt thereof, wherein each C -C6 aI kyl eny
is Ckmpnoa]ijf-gl) n&jenefgarb%lf aghon 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 43,0ra
pharmaceutically acceptable salt thereof, where\in one of Rl_ and R?is
independently selected from:

C,-Cs alkenyl; and

Substituted C»-Cg alkenyl.

49.  The compound according to any one of Embodiments 33 to 41,0ra
pharmaceutically acceptable salt thereof, whercm one of R' and R?is
independently selected from:

C1-Cs alkyl; and

Substituted C;-Cg atkyl.

50.  The compound according to any one of Embodiments 33 to 41, ora
pharmaceutically acceptable salt thereof, wherein one of R! and R?‘ is
- independently selected from:
| C;-Cs alkynyl; and
Substituted Co-Cg alkynyl.
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55. The conpound according to any one of Embodi Wearch 2007
33 to 54, or a pharnmaceutically acceptable salt
t hereof, wherein each C -C6 al kylenyl is CH2. 30 56.

WOREMMASSUNd according to any one of Embodi mePCHIEB0X093616

55, or a pharnaceutically acceptable salt thereof,

- wherein at | east one substituent is selected fromthe

groups: 13 March 2007 WD 2934/ 014366

/1 < - O PR e
G| P U corig ) onpf ihodutiichs il fr o,
sphasmbtentivdlly aeeptdble sadrthéreof Wherehi atQ€ki? One Y BdR?@@ch
0 is Eorgg'ed to adj acent carbon atons to forma
5I ety seleqipd 9™ The conpound according to any one
of Enbpdi (B0, ?]k}% . armaceutically
acceptg Pgegééﬁﬁﬁrgg?ecg , gpéfuﬁPS, T, and U are each
CH  1Suis8tutede;-Coeyohastio/]-4C o0k dikylenyD). any one of

Enbodi ments 33 to 57, or a pharnmaceutically
acceptable salt thereof, wherein Sis COCH3 and T and

e
PHapmpcthticallyazciptable salt theteoS wharent orfe of Rlané®?ay| anl i no
é;n?eféelﬁ é’%@b’tﬁ%%géabg’ﬁga ;j rZrEIE Pglt r :igler 5 ;‘/rl(] { benzoyl am no
L ??gr%?gpﬁwﬁlﬁ%iyag;gzylz)s 2Htetrazol -5-yl]-benzoyl a
m no} - tifptgd Cs-Cs cycloalkyl . :

3- to 6-membered heterocycloalkyl;

Substituted 3- to 6-membered heterocycloalkﬁl;

Phenyl; |

Substituted phenyl;

Naphthyl; -

Substituted naphthyl;

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

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

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

" 54.  The compound according to any one of Embodiments 33 to 53, ora

pharmaceutically acceptable salt thereof, wherein each C;-Cg alkylenyl is CHp,
C(CHs)z, C(=0), or CF>.

55.  The compound according to any one of Embodiments 33 to 54, or a
pharmaceutically acceptable salt thereof, wherein each Cy-Cs alkylenyl is CH,.

'50.  The compound according to any one of Embodiments 3310 55,0ora

pharmaceutically acceptable salt thereof, wherein at least one substituent is

- selected from the groups:
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benzoic acid methyl ester; 4({ ' 13 March 2007
3-[2- (3- Met hoxy- benzyl) - 2H tetrazol - 5-y1] - benzoyl am' no
' enzoi ¢ acid; 3-[2- (4 Met hoxy- benzyl

w}-rret%lé b i
WOAPHYIPOS5_ | | - N- (4- mor phol i n-4-yI met hyl - 30 T"IBZ““W“““

benzyl ) - benzam de;

3-[2-(4- Met hoxy- benzyl )-2H-te§iazol -5-yl]-N-(3-tri fI uo
ronmet hyl - benzyl ) - benzam de; ™"

N- Benzytod] 2- (4- met hoxy- benzyl )- 2H-tetrazol -5-yl ]-ben -
zam de; 13 March 2007 V\QZOO41013366 PCT/ I $2003/ 003616
-33 - COCHs;

3-[2- (4 hoxy- benzyl) 2Htetrazol - 5-y| ] -N-(2-tr| fI uo
ronet hyt*-Henzyl ) - benzam de; and o

N- (4Metloxy- benzyl ) - 3-[ 2- (4- net hoxy- benzyl) - 21 3
tetrazol -5-yl]- benzam de; or 5 a pharnaceutically
accept a(BLe salt t hereof. 60. The conpound according to
Enbodi selected from 4-({

3-[2-(4- ruoro benzyl) - 2Htetrazol - 5-yl | - benzoyl am no
} - met hy@s;; benzoic acid nethyl ester; 10

4({3-[ 2- 4 Fl uor o- benzyl) - oH-t et razol - 5=yl ] - benzoyl am
no} - net @B O¥senzoi c acid; 4-({ ‘ S

3-[2- (3?%_311 Lboro- benzyl )-2H-tetrazo| -5-yl]- bénzoyl am no
}- et hy enzoi c acid nethyl ester; 4-({

3 Wheréid- iﬂdﬂt@obﬁmﬁehts?dlbmhﬁ@?ot FoonOCERE AR AP0 is
neth% - 15 . benzoic acid;

topdjacentqaghoncienan o forma §-pembersdimingy - benzy! ) - 2H
-tetrazol‘ 5-yl]- benzam de; —
N- (2, 3-Di fl uoro-benzyl ) -3-[ 2- (4- met hoxy- benzyl) 2Ht et

r a¥hl - SThd ¢dompoand ardoeting ashy?éhe of Embodiments 33 1o 56, or a
N- ([4- Fl uor @Penzyl - 2- rret hox 5 [ 2- &4rret hoxy- benzyl) 2
H- Phappacsgtically agpdp fhgreot. o eieip Ral randdditecath ¢H.

acceptabl e salt ther eof .

\ ‘
58.  The compound according to any one of Embodiments 33 to 57, ora
pharmaceutically acceptable salt thereof, wherein S is C-OCH; and T and U are
each CH.

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

4-({ 3-{2—(4-Mcﬂ10xy—benzyl_)—ZH-tctrazol—S-yl]-benzoyl-amino}—methyl)—
benzoic acid methyl ester;

4-({ 3-[2—(4-Methoxy-benzyl)-ZH-tetIaiol-S—yl]-benzoylamino}—methyl)—

- benzoic acid;

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

| 4-({3- [2—(3-Methoxy—bcnzyl)—ZIi—tetrazo]-S-yl]-benzoylamino }-methyl)-
benzoic acid; _

3—[-2-(4—_Meﬂioxy—benzyl)-ZH-ten:azol-S-y1]—N-(4-morpho]jn-4*y1methyl-'
benzyl)-benzamide;

3-[2-(4-Methoxy-benzyl)-2H-tetrazol-5-y1]-N-(3-trifluoromethyl-benzyl)-
benzamide;

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




61. The compound according to Embodi nent 33, naliearchz007
N- Benzyl - 3-[ 2- (4- cyano- benzyl ) -2Htetrazol -5-yl ] - benza
. mde: or a pharmaceutically acceptable salt thereof..
WO o rpound according to Enbodi ment 33, REAWB003/003616
4-{ [3-(2-Thiazol -2-yhnet hyl - 2H
tetrazol -5-yl)-benzoyl am nolnet hyl }- 30, benzoic acid
met hyl ester; or a pharmacettically acceptable salt .
.t her ed-[2-GBMetHog v3R - -SlyTEN (Ot L OB .
sel ‘ec‘t‘e%l‘ rom yiﬁ%ﬂ*}l t@ﬁ&%{@ 13 (%aﬁg&é@gw Bvé%yn
2004/ 01436 bepemidg2yd33/ 003616 -34 4{ - -
[ 3- (28 - - t ol -5-yl)-ben am naj - pet hy
| }bénrfgﬂi—%feat\@& -b%?%?‘%-ér lb%?f%?tﬁo%-ﬁﬁnz?ﬂi%mo Sy
N- Benzyl - 3-berzdmide;orenyl - 2H-t et razol - 5-yl ) - benzam de;
and
3 3- ( 2- Burhapmassyticalst aceaptable saligheredt. N- ( 3- et hoxy- benzyl )
-benzam de; or 5 a pharmaceutically acceptable salt
t hereof. 64. The conpound accordi ng to Enbodi nent 33,
6l ectFd cbmponnd according to Embodiment 33, selected from:
3-[2-(4&/§t hax -ben%yl )-2Htetrazol -é-yl ]-N-thiazol-2-y
| met h‘)‘ﬂl‘ tén{d-4inqre-bengyl)-2H-tetrazol-5-yl}-benzOylamino }-methyl)-
N-2,1, 3-Be L adiaz0 zyhnet hyl - 3-[ 2- (4- net hoxy- ben
zyl)-2H tgtéfrﬁé)g%%qg-y _y:lgsetgnllijam de;. :
10 3-[2- (@4({BHRHFudrobeyiy))- 2htbieizoRs 31 Bend Ylarbinb RoiBtkyInx Y
. -pyridin-4_yl methyl } benzam de;
3-1 2- (4- MePFRBOE Mahzy| ) - 2H t et razol - 5-yl ] - N pyri di n- 4-

1 13152 Lt ] .
N 105 B33 MRS el AT teiragol 5911 pepgonlamminomethal)-
. H-t et r azol bsnzoj¢ jcibmedniese; and :
"I N-Furan,2syk net hyl - 3- [ 2. (4- et hoxy- benzyl ) - 2H
{ o § a3 Y TG e b AN ol n0) et

15 accept abl e pgdic sa@r eof . 65. The conpound according to '
Enbodi ment 33, selected from

\
- N-(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
20 - N-(4-Fluoro-benzyl)-2-methoxy-5-[2-(4-methoxy-benzyl)-2H-tetrazol-5-
yl}-benzamide; or

!

- & pharmaceutically acceptable salt thereof.

61.  The compound according to Embodiment 33, named:
25 -~ 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-y1)-b enzoylamino]-methyi}-
30, - benzoic acid methyl ester; or |

a phatmaceutically acceptable salt thereof.

.63, 7 The compound according to Embodimeht 33, selected from: '




5-{ 3-[(Pyridi n-4-yhnet hyl ) - car banoy! ] - pheny}3 March 2007
etrazol - 2-yl nethyl )- benzoic acid; 25 4(5-{
ridi n-3-yl net hyl ) - car banoyl ] - phenyl

- (
-t
ER W?%ﬁ%é&%l -2-yimethyi)- benzoic acid; and 4(,5-1’{CTHB'200370"3616 |
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4
3

[ (2- Met hoxy- pyri di n-4-yl met hyl ) - car banoyl ] - phenyl
}-tetrazol -2- yhnethyl)-benzgic acid; or a
phar maceuti cal |y acceptable™ 41t thereof. 30 66. The

S A S e SRS g i

- 4-yl - et hyl yuetiydestaryi de; or 13 March 2007 WO

20041 HAR66 B2Q03/ POR616 . - . phar maceutical l'y
acce p%%@gg(zmgﬂﬂgéﬁ“ﬁ%‘%gﬁ%g%@& 36‘5 ding to
Enbodi BRDIB@ED-¢ etrazol-5-y1)-N-(3-methoxy-benzyl}-b ide;
N | sopropyl - 3- | aé4 net hooxyg engylm)e- R tg{l?ya)z-o?n-zg%c}&j‘f’r
benzank@aampcentgally pergpiablecaaltitbertdly accept abl e salt
thereof. 68. The conpound accordi ng to Enbodi mnent 33,
named:

36#.2- ( Thd/ebRpuTdREGInk 13 PriRidiRR! 335 seldckedrdrhe Pheny ! -

ethyl )- benzanmi de; or I0 a pharnaceufically acceptable
salt t AdRdéMetboxy-tRnaylSibtatrdolaylithigzal @-Fmetinent
33, naned : é%(a%l ) ,

3-[ (Met hyl B e-’3-y| met hyl )-ca'!r banoyl ] - phenyl }

- tet r.azm,-l&-Buﬁzaaﬁiaﬁézbt-s@methgl-aqzst@:e&hoﬂﬁb&zyrl 25-

pharmaceutical ly acceptabl e salt ‘thereof. "7
conpound ac ésrapihyyilbemeamideinent 33, sel'ected from

4- ({2- - B- - /- ) -2H tet | - 5-yl
1~ bon3 guTAamor Sy TR B e oy s
4- ({ 2- Met hoxyymé&h{12bérariddioxy- benzyl ) - 2H-t et razol - 5-yl
]- benzoy am no}- nethyl)-benzoic acid; and

2- Met héxy=@-Yiothpay-henziB-aH-trtmzel-3-y BN paridiarbylostyyl; - N-
(4 benzamide;
-N—-l,3-Benzodioxol—S-ylmethyl-3—[2—(4-}methoxy-bcnzyl)-2H—tetrazpl—5—
yl]-benzamide; and
~N-Furan-2-ylmethyl-3-{2-(4-methoxy-benzyl)-2H-tetrazol-5-y1]-
benzémide; or

a pharmaceutically acceptable salt thereof.

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

4-(5-{ 3—{(Pyﬁdin—4—y1inethy1)—carbamojl] -phenyl }-tetrazol-2-yimethyl)-
benzoic acid;

4~(5-{3-[(Pyridin-3-ylmethyl)-carbamoyl]-phenyl }-tetrazol-2-ylmethyl)-
benzoic acid; and 7

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




trifluoronethyl -benzyl')-benzam de; or a 13 March 2007

phar maceutically acceptable salt thereof. 25 71. The o

conmpound accordi ng to Enbodi ment 33, naned: Benzyl
'W%@f@ﬂ’éiéﬁﬁet hoxy- benzyl ) - 2Ht et r azol - 5- yl | - benB&¥/1B2003/003616

-am ne hydrochloride; or a pharmaceutically -

acceptable salt thereof. 30 72. The conpound

accordi ng to Enbodi nment 33, el ected from

(4-|\/Etr.ﬁ{yﬁ§_ v 6 SAlE e
3-[ 2- (541_ et E%ei’ﬁ?%igh%%“;%@%@%z"%n S5yl
benzyl }-am ne; and 13 March 2007 WD 2004/ 014366
PCT/ 1 B2003/ 003616. - 36 4- ) ‘
2 2- ?ﬁh"l\m B@H@P&I‘Qﬁ&i}@mﬁi@?@ﬂbenzyl ani no
- et Pyglioord : Lo has. t4 ol
;z:\c ce pthlg bl%dePI sal t qtzﬁ(gf}g%tﬁgx;gﬁe%@% co rrdr'J1 ojuﬂg lbg%zca(l%g? N 5
5 t o Enbuphamsaceus@ailysebeptalde sdlt thereoft- { : -
3-[2-(4- Met hoxy-benzyl)-2Htetrazol -5-yl]-benzyl oxynet
hyl }-benzoic acid; and '
464 3- [ iyl B5H -5yl ]-benzyl oxy
}- benz’%.img’%aci dm%%géﬁ%ﬁggﬁg%éﬁﬁggﬁn y accept abl e

salt thE-eoMetlipgy-beheylk2Hpotmam]-5 i Nl rphenyd-cfipdi ment

33, selectgd fram 4-{
5-[ 3- ( 3- Phetif- B: l8’IOer-ynyI ) - phenyl ] -t et razol - 2-yl met hy

10 |} - bed@idacentibAlly RB&btdble sait thereof. _

- 4-(5-{3 [ 3- (4 Fl uor o?%bhenyf') Sprop-1-ynyl]-phenyl }-tetr

azol - 2-yhnet hyl )- benzoic acid; or a pharmaceutically
ept-abf t 1t hereof 5, The ¢ ound. according to .
S A b ARG Bbodien SRS
4-{ 5- [ 843-B3-h@udiyyl-p3righeByimeuih basbarb) P& | Jertagbit Az o
| -2-yl methyl }- benzoic acid; or
: ylmethyl)-benzoic acid; or ' -

15 . - a pharmaceﬁtically acceptable salt thereof.
\

70.  The compound according to Embodiment 33, selected from:
4-({2-Methoxy-5-[2-(4-methoxy-benzyl)-2H-tetrazol-5-y1]-
benzoylamino }-methyl)-benzoic acid;
20 4—({Z-Methoxy—S—[2~(4—methoxy—benzyl)—ZH—tetrazoi—S-yl]- -
benzoylamino }-methyl}-benzoic acid; and
2-Methoxy-5-[2-(4-methoxy-benzyl)-2H-tetrazol-5-y1}-N-(4-

trifluoromethyl-benzyl)-benzamide; or

a pharmaceutically acceptable salt thereof.

25
71.  The compound according to Embodimen.t 33, named: _
Benzyl{3-2-(4-methoxy-benzyl)-2H-tetrazol-5-yl]-benzyl }-amine
hydrochloride; or
a pharmaceuticalty acceptable salt thereof.
30

~T2.  The compound according to Embodiment 33, selected from:
 (4-Methanesulfonyl-benzyl)-{3-[2-(4-methoxy-benzyl)-2H-tetrazol-5-y1}-

benzyl_}—amine; and
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a pharmaceutical ly acceptabl e salt. thereof. 76. 13TN@fCh2007
conpound accordi ng to Enbodi nent 33, nanmed: 25

3 | m dazol - 1-yl - prop- 1-ynyl ) - phenyl ] - t er azol -
WQ%W@&

- benzoic acid; or a pharmaceut i calﬂ‘iﬂﬂmﬂoyﬂ%ﬁlﬁ
accept abl e salt thereof. Another.aspect of this
|nvent| on is a conpound of F:_,erml al selected from

4 (5 {3_35 ﬁ%ﬁq—ﬁcﬁg’&gnzm ac %_&92%1]5_ g%ﬁll I}Je&l%r

azol -
3-[3-(4-Fl ubmzom:marq;bi prop- 1-ynyl ] - phenyl

o e EhE Bl R Rt 4 13 MR

3-[3- (_4 FI uoro phenyl ) -prop-1-ynyl]-phenyl}-ietrazol-2
- yl nmethyl)-phenyl]-cycl opropanecar boxylic acid;’

47%.- { 3Tbsec(mpcﬁindcacmrdimgrt9 [Brahmdiperit - 39mdqctqdlfeomt '
;;,( tseg :rgi[z{gl giﬂ_—%ﬁﬂ%ﬁ %h%q:@'ﬁ)-fé ?%%ggl S-yl]-benzyloxymethyl}-benzom_

ynyld] phgnyb&id.tﬁhr azol -2-ylmethyl)_  2-methyl -benzoic.

aci an i
4- (5- {4-{pqz((mmowmw}:;Hmell-s-yﬂybepzﬁngm}fbgnzpmtacai,
zol - 2-yi et hl?/J1 cycl ohexanecar boxylic acid; or

phar maceuti 8l ly acceptable salt thereof. [ 10

Anot hep pRAERAELuRAN ojm taBERltigIedfs a conpound of

For-mul a I sel ecte g

2 (5-{3-[3- (4FI uoro phenyl ) - prop-1-ynyl]-phenyl

o7bs. | BePsomadid ot R TRt 12, el Aol 1 C17
azol 244{'55[31('3Wh}:n)]l%rbﬁ-lla%l@éﬁglgﬁn?ﬂft@ﬁiﬂ-ﬂ@lﬂéﬂﬁl}—Bénz@lc

pharmaceutical |l y accepta t hereof . Anot her
aspect of tB¢d;4ndvention is a conmpound of Fornula |

sel ect g_d( 5 {5 %4 (4-Fiuo ro-phenyl)-prop-1-ynyl]-phenyl }-tetrazol-2-yimethyl)-
A .

benzoic acid; or

a pharmaceutically acceptable salt thereof.

75.  The compound according to Embodiment 33, named:
' 4-{5-[3-(3-Methyl-3-phenyl-but-1-ynyl)- phenyl]-tetrazol—Z—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-{3-13- (4-F§u0ro-pheny1)—pr0p— 1-ynylj-phenyl }-tetrazol-2-yimethyl)-
benzoic acid; |
| {4-(5-{3-}3-(4-Fluoro-phenyl)-prop-1 -ynyl]—phenyl}-tetrazol-z-ylmethyl)

phenyl]—acenc acid;




4-{5-[ 2- (4- Fl uor o- benzyl car banoyl ) - 6- et hyl - pyr1ZMareh42007
-yl]-tetrazol -2- 20 yhmet hyl }-benzoic acid; 4-f
2&2 (3, 4-Difl uoro-benzyl car banoyl ) - pyrldln 4-yl]-tetr

- WQ2B4034366| et hy| } - benzoi ¢ aci d: PCT/IB2003/003616
4{5-12-(3,4-D fl uoro-benzyl carbarmyl )-6-net hyl -pyridin
-4-yl]- tetrazol 2 yI met hyl }sfenzoi c acid; and 25
4-(5-{2 ]%_(2 3- ro benzof ur an- 5- yl et hyI) car banoyl

]- _p,%rl Q- {;?'r[}” (41 '?Qraﬂ!hbnﬂ)-ptwe‘f-mqq-ph@@f afcﬁ:qzd; or
ap armaceu | e salt thereof.} Another
aspect of tIh,ng&Il)I%gﬁ%%ng PLOPARFRIEhAlio Aciddr mul a |

sel ectédS—{B;[B#(ﬂ—E&ﬂ)ré- &nyll)-pro;

3- [ 5-(4Chl 0{)0-3 d;yl )PI1 [T, 3P4 o Eh?“yy"eFfZ%ﬁeﬂmeﬂ}yl)—

[1, 3, 4] oxad yl')-benzoic acid; 4-(5-{

5 5- - thi I h I
> (5 (amhansmhapt SRl o2 ehent )
2007 WO ZGZ)MM%ﬁZdRCﬂ'dld -B4@03/ 003616 - 38

4-(2-{ or 0- henyl) [ 1, 3, 4] oxadi azol -2-yl ] - ph
enyl } %QI g%ﬂ @%I 10- I)Ii'lll‘oa-dr)dxyI]-phenyl}—tetrazol-z- ylmeth 12
4-(2-{3-[5- &yﬁlaggiag% I&df)xazol 2-yl]- phenyl} oxg

ol -5-yl)-benzoic acid
4- (5- {@l{aﬁﬂéwu@bﬂlyrane@mefhﬂuﬁa@épl -2-y1]- phe?yl} [1,3

10 , 4] ox I %‘Ie'ﬁib} t.hyl)-benzoi c .acid; 4-(5-
3-[ 5- ‘?1’6‘?%@% | pvqution % ay¢ompendd af Bomarly [ kelpfiany!
o .}frm{l;l, 3, 4]th| adi azol - 2-yl ) - benzoi c aci d;

4-(5-{3-[5 64 Chl or o- phenyl ) -[ 1, 34]oxad|azol 2-yl]-ph

enyl } 240-{3t %(Mmummwgmpﬁb Dbl i "
ol (35 (aplproamtenil-ou 0 S PG e

ﬁegg I ?&5{{3— [64(4@71{1| agl aIngIII%Ié&p- _Imgll% IIIa %‘%’ﬁl‘z‘y yltglyl)- _

i5 t azole-4-carboxylic acid; or

a pharmaceutlca[ly acceptable sait thereof

Another aspect of this invention is a compound of Formula I
selected from:
4—{5-[2—(4-P1u0ro-benzylcarbamoyl)-6—methyl—pyridin-4~y1] “tetrazol-2-
20 ylmethyl}-benzoic acid;
4-{ 5-—[2~(3,4-Difluoro—benzylcarbamoyl)—pyﬁdin—él_yl]-tetrazol—Z—
ylmethyl}-benzoic acid:

!
N
Ntnrt

4-{5-[2-(3 ,4-Diﬂuoro-bengylcarbamoyl}ﬁ-methyl~pyridin—4—y1]
2-ylmethyl }-benzoic acid; and

-tetrazol-
25 4—(5-{2~[(2,3-Dihydro-benzofuran—S-ylmethyl)«carbamc)yl}
tetrazol-2-ylmethyl)-benzoic acid; or
a pharmaceutically acceptable sait thereof, |

-pyridin-4-yl}-

Another aspect of this invention is a compound of Formula I selected
from: |

| 30 | 4-(5~{3-[5—(4_~Ch10r0~phenyl)—[1,3,4]oxadiazol-2—yl]
[1,3,4]oxadiazol-2-yl)~benzoic acid;
4-(5-{ 3-[5-(4fChIoro—phenyl)~[1,3,4}thiadiazol—2-yl]
[ 1,3,4]oxaQiazolfz-ylmethyl)fbenzoic acid;

~phenyl}-

-phenyl }-
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4-(2-{3-[5-(4-Chl oro-phenyl)-[1, 3, 4] thiadiazol-2-yl]-p

henxﬂﬁ% oxazol -5- yl)-benzoic acid; or a L
®bt'i cal |y acceptable salt thereof. 77. PET/IB2003/003616

phar maceuti cal conposition, conprising a conpound of

Fornula I-. according to En‘ggdl ment 1, or a

phar rraceutl cally accept abI e satt thereof, 20 adm xed

Wi th a4nbarIBCaUiIGRl BLAui£R1LD! L B8 s y1).-

or dil uent 8. Tlﬂ p‘%‘n glgﬁélﬁcal ﬁqhe‘ﬁﬁﬁ—&a%& >3

accor di ng t belEviogident 77, conpri SI ng a conpound of

For rrul gﬂg ﬁago@?(lr.@&%& é%gg?}r%y]gﬁgﬁl ?%%p%—gtﬂ?-bgnzoxc

adm xed W t Be@. phar maceutically 25 accept able carrier,
excipient, or diluent. 79. A nethod for inhibiting an
| vI MP- ﬂ€(5e[r3255n(é-¢1d0mmlmnwl)aix,azmieﬂmlﬂﬂphen)@} [1,3.4]oxadiazol-2-
admi ni sterin Ee ani mal, an NW 13 inhi biting anount
of a conpouri gne}ﬁ B50H 2585 according to Enbodi ment 1

239 f
Var o' 2007 000 2004 L See hOT HoRRar BN ARRI, g0

The net hod &hadﬂthladlgzoloz—ﬁl'bﬂmizmncidw, wherein the

F I, 1. di L. f
B0 Adare-b- el gt aheeiep Lo Sona
accept abl e inbu]ﬂmﬁafazatmh&ﬁyl)xﬁeﬁﬁ@ﬁhfor treating a

di sease nedi at ed enzyne, conpri sing
adm ni dt@riznig- M@Oliﬁaﬁheaﬁl)-@@mle?r—yl&@hcnﬁ}ﬂ]s-ﬁé]thaldlazol 2-

di sease™a ngQ tOeXI c aeffectlve anount of a conpound of
Formula | a 01?311?}% gEI’TbOdI ment 1, or a

phar mageBt j3cpELiyCae @Eﬂ{eabl)m,s.@i]ﬁuédi@wgfyn PHen9g- The

met hod accordl n nbodi nent 81, wheréin the

conpound of ﬂﬂ?ﬂ’@z‘l’l"z-gl)dlﬁ‘él@@lélaﬁg to any one of

Siratt l% oo, et 3 AR Bl b S e BLE S

conpri si ng qt)rbdnz(it&mdﬂgrto a pat| ent 15 sufferl ng
froman arthritis disease a nontoxic antiarthritic _
effect i\PBagmasewically agceptablgywlitberset. For nul a | accor di ng

sal t t %%ﬁﬁ@%ce%uCQEo&pB&ﬁbﬂ%g}bﬁsﬁ@ lc\émp%ﬁ&fgflatpﬂaﬁﬂa I~

according to Embodiment 1, or a 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.




84. The method according to Enbodi ment 83, wher i Maghe007

conmpound of 20 Formula | is according to any one of
Enbodi nents 2 to 76, ‘or a pharnmaceutically acceptable
WQ2§/04364 eof . 85. A nmethod for treating PCT/IB2003/003616

osteoarthritis, conprising admnistering to a patient

suffering fromosteoarthriti,s a nontoxic effective

anmount of a conpound of 25 F¥rnula | accor di ng to

Egthodi Tiithethod i | ceeptable salt. -

t hereof . 86. %ﬁ%co?%?%%ﬂ%?g%ﬁﬁ%i%@g og%icﬁﬁlﬂi’f’ of

viFrerwiad is hecording tuany afe ofEmbndimerits 2 £ 76; 00 b G AindcButRial

oyl Q{xbl%%totﬂi rrepts 2 to 76, or a pharnmaceutically 30 ¥

acg‘%% a S&I Pt hereof . 87.: A method for treati ng -

rheumatoid arthritis, conprising admnistering to a -

patient suffering fromrheumatoid arthritis a nontoxic
5 efkecth methaddontreainga digsartimetia@d 0¥ an WIMPOIBIRAR66

P

C

¥ectA
/ i d. of | di

(o it ine i e p P Sifind fomosrh g dissasecpnoone

sffeictivehanamt of 8 Somﬁaﬁ.dmtﬂwﬁuﬁq%e&ﬂ{ﬁgg i Em%ﬂ&ﬁ?éngffﬂégr a

87, wherein the conpound of 5 Fornu I'S accor
tRhegpaceptically peeapiable saltthereof.t 0 76, or a
pharmaceutically acceptable salt thereof. 89. A
met hod for treating psoriatic arthritis, conprising

10 &M niTheandthel doRlindREABSdifhi Al ik tﬁm:%ﬁﬁﬁrf’dtdf
f a und

. g%thr' i.s a ngntoxic effective anmbunt o conp
orgladhis 8-CPTdRE i AmYinge b Embodients tolJ6, or a pharmaceutically
o1} 2L acceptabl e salt thereof.-90. The
- . met No aéé]?:cglr'1 FJ?}% to Enbodi ment 89, wherein the
conmpound of Fornmula | is according to any one of

%bodi ment, s i to 76, or .a pharmaceutically 15
c e pthBElod Pt Teaiag aghritis, somppising adrowistesingtoegtaiiag a

15 GRITERAg fr&AHR RS dREEE réian%hb%m.crbgﬁgl% i clp e_%{elgﬁg%?mount of a

suffering froma cancer OXk C ~art

ebfgovidef Romwit I wtomlingrrofmbidinént 163 BHadmhceAREALdi NI
ta % g%ﬂggt ]1, or a pharmaceutically acceptabl e salt
FGCPRICEI Y80l The et hod according to Enbodi nent 91,
wherei n the conmpound of

84.  The method according to Embodiment 83, wherein the compound—of “
20 Formula 1is according to any one of Embodiments 2 to 76,0ra pharmadeuﬁcally
acceptable salt thereof.

- 85, A method for treating osteoarthritis, compﬂsing administering to a patient
| suffering from osteoarthritis a nontoxic effective amount of a compound of
25 "Formula I according to Embodiment 1, or a phénnaceutically 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
30 accepiable salt there_oi

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

~ - patient suffering from rheumatoid arthritis a nontoxic effective amount of a.
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~Formula | is according to any one of Enbodi nent §3¥31r%’2007
76, or a pharmaceutically acceptable salt thereof.

25
Wg’ sodbigEhod for treating breast carcinona, 0%3%0%03616

idmnistering to a patient suffering from br _
carci noma a nontoxic effective anount of a conpound
of Fornmula | according to Enhgdi nent 1, or a ~
pharmaceutically acceptable salt thereof. 30 94. The-
mebinpshnd f (oghintly Itagcdudixgrio BatioddBentih or £ pltartacentically
conpound of ~Formula | is according to any one of
EderGRtabie sl thergf- 76, or a pharmaceutical |y acceptable
~salt .thereof. 13 March 2007 WD 2004/ 014366
PCT/ 1 B2003/ 003616 -41 95. A nethod for treating

aiBBer oThe efetisddsaccoxliny ioEmpdisientrd7s twheehgthe @ompound of

patient _sufferjng from atherosgl erosis nont oxi ¢ .
e%PE’E‘E]Né‘f ARERURE torany %%Embe&ﬂeﬁm%m?ﬁ, £r p Phmycentically
t [ or a pharmaceutically acceptable salt
sg?ﬁg?g%fs.gﬁgfée?g%ﬁh

e met hod according to Enmbodi nent 95,
wherein the conmpound of Fornmula | is according to any

0 of Enmbodi.nments?2 to 76,. or_ a.pharmaceutically.
280ept ATRETedfor FTHEPE PROTafls Aitih SHEPHOBEAGEITFELRS (g
' @fa\{iéﬂﬂ %é:@{g fréif ???ﬁﬁic‘ AR L RoRioRic dB@clive Anbittlof R
suffering om | anmat 1 on a nontoxic effective
aronpoumlfof Formniadiacdomding tBdEmbddiandéntd ona pharqatentically
Enbodi npnt . 1. or.a pharnmaceutically acceptable salt
tﬁ@@@@gﬁ%@%@fﬁ'he met hod according to Enbodi nent 97,
wherein fhe conmpound of Fornmula | is according to any

one of Enbodinments 2 to 76, or a pharmaceutically
© adPept dbk enathoid acchedingfo Eibodimient8%whbrsin thercompeund ofy

ST SRR PR R 2 By

anpsupiabRf saft th@epRUNd Of

A

91. A method for treatiﬁg a cancer, comprising administering to a patient
suffering from a cancer a nontoxic anti-cancer effective amount of a compound of
Formula I according to Embodiment 1, ora 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 o a

. patient suffering from breast carcinoma a nontoxic effective amount of a
compouhd of Formula I according to Embodiment 1, or a pharmaceutically
acceptable salt therebf.

94.  The method according to Embbdimént 93, wherein the compound of
Formula I is according to any one of Embodiments 2 to 76, or a pharmaceutically
- acceptable salt thereof. - " | -




t Formula | according to Enbodinent 1, or a 13 March 2007
pharmaceutically acceptable salt thereof. 25 100. The
nmet hod accordi ng to Enbodi nent 99, wherein the '
W@é‘ﬂ%’ﬂﬂmﬁof Fornula | is according to any onecos2003/003616
Enbodi ments 2 to 76, or a pharmaceutically acceptable
salt thereof. 101. A nethod for treating age-rel ated
macul ar degeneration, conpridi-ng 30 administering to
a patient suffering from age-rel ated macul ar. .
degeneration a nontoxic effective anount of a

c85poundnethod furrishiing atherosletosis dopEhe HaiRRkterity i 2
phar L%J)e 1 Q‘gcce tabl e salt thereof. ------%--
- pailent 8 2@‘3 BrPSClResis emepioxics:fietive amount of a compound
PSFEdBrf0Rd Q%;t 1 he
- accordi ng tcg oglﬂﬁlgé]({dﬂf%ﬂ%q V\ﬁ Pﬁﬁﬁ‘a B@ﬁ?ﬁ? ]61531‘:
5 Fderaof.a | is according to any one of Enbodinents 2 to

76, or a pharmaceutically acceptable salt thereof. 5
103. A nethod for treating chronic obstructive

{:
L] o D hen O T i Rimedes

dF@miéteI is acopdingto an;emeamﬂmtmdaﬂmmn 1076, a)r%qimﬁhmu@éany
ing to Enbodinent 1, or
g?ﬁﬁ@gﬁﬂ?@ﬁ{ acceptabl e salt thereof. 10 104. The
10 . rret hod accordi ng to Enbodi nent 103, .wherein the
o compound of Fornmula | is according to any one of

Efbodi Aamthodfor regtig ioflammption, wameriting allinihistaseet Afkignt |
dﬁffenh eof 105.. A Method f.or treating heart
iterih Frog tTAmOTHign 2 A0PIOKE EieF e BOuA" 6 Fempoungipt
Smﬂlﬁﬂa D&Cbﬂm@ @Qﬁhﬁoﬂh&lﬁqs Br él a}? éc%gé t\ﬁ% salt
acco I Ng

anount of a conpound of Fornu
f-ment 1, or a pharnaceutlcally accept abl e salt
15 thereof. 106. The method according to Enbodi nent 105,
wherein the conpound of 20 Formula | is according to

a8, oriEheohethod aciofding o Bmb&dikRnt ®7, “&eﬁﬂ?mﬁﬁf%ﬁﬁ@&l y
¥ce uﬁ aIbI e salt thereof.
ormula I is according to any one of Embediments 2 to 76, or a pharmaceutically
acceptable salt thereof.

20 99. A method for treating heart failure, comprising administering toa patient

suffering from heart failure a nontoxic effective amount of a compound of

- Formula I according to Embodiment 1, or a pharmaceutlcally acceptable salt
thereof. . ‘

.25 100.  The method according to Embodiment 99, whezein 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 |
30 adininistering to a patient suffering from age-related macular degeneration a
- nontoxic effective amount of a compound of Formula I according to Emb0d1ment

1, or a pharmacentically acceptable salt thereof
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107. A nethod for treating nmultiple sclerosis, 13March2007
conprising admnistering to a patient suffering from
I 'i'ﬁl e sclerosis a nontoxic effective anobunt of a 25
W%% #¥®of Fornula | according to Enbodi nent Pf'mﬁi““ "93631‘3 -
pharmaceutically acceptable salt thereof. 108.
met hod according to Enbodi mepy 107, wherein the
conmpound of Fornmula | is according to any one of

Emmm Thoiethddtabeotin Qbmw@ﬁaaqeutwwlhme&gn ound of
cept abl e salt ther eof ------ ---

2Borulay i5 asoerding 1o 3% opeef Embodizieots 23066, omapua@macmcauy
nggcgﬁgbleg;ﬂtme? tfl ng psoriasis, conprising
a

I stering oapatlent sufferlngfrompsor|a5|sa
nont oxi ¢ effective anount of a conpound of Formula |
ai&grdl ng to Enbodinent 1, or phar maceutically

pt Agnethed for trepting ghronis OPi‘UlC'IYﬁ pulmanaBHdisease cempgising

|s accoré{g{g og‘gﬂrw oRe %ﬁ- %&o%réél? #ﬂ%&t%m%ﬁggl‘ﬁscasea

phantoxic effestdel amounbeiCepdmpiimd o Fornlie f @fordidd to EAbodiment
mit hod . f or tre‘@ﬁlgng ast hma, conprising adm nistering
@reeptatiesalt hareatt hma a nontoxic -
effectlve amount of a conmpound of Fornula | according
to Enbodi nent 1, or a pharnmaceutically acceptable salt

t h@4.eoThe hithod Ebeordimizhio @Imhmlimdit 103, twhekzib deb conmjouhd bf
v\ﬁerel n_the c ound of roula | is according tou?;%
y

ngHa ESRASERTAPRHQ apy ppe ¢ mb?élﬁlﬁg%tﬁé{ée(mqmw

g&gﬁg@g@gﬁ doft her eof . 113. A method for treati ng
ac insuffliciency, conprisi ng adnministering to a

pat| ent, suffering from cardi ac i nsuff| ciency a
oxi.c_e tive unt of a younqg of Fornul a |
rd ‘L‘a‘? A ?ar&dlswe &%‘H%{l gfmm%awg/twatm
e Bdid ch&éb@é 89b t 2
.En‘oodl nent 113, wherei nm% e nggged}g&ﬁ?gf%g(?ﬁ rf&%f

aFourws b g@oorchngzt@mbommhohrmhmn@emmanﬁ accmptiﬂnle saIt
Elar n?ceutl cally acceptable salt thereof. 25

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 sufferin g 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
- FormulaTis according to any one of Embodiments 2 to 76, or a pharmaceutically
~ acceptable salt thereof.




115. A nethod for treating inflammatory bowel di Sgech 2007
conprising admnistering to a patient suffering from
i nfl ammat ory bowel disease a nontoxic effective

- WQIBMM4386 a conpound of Fornula | accordi ng tBCIAB2003/003616
Enbodi nent 1, or a pharnaceutically acceptable salt-
thereof. 30 116. The nethod accordi ng to Enbodi nent
115, wherein the conpound of43-Fornula | is according

t - i : 76 . .
o asene g AR RS, blhpfne Ramihpering typiion
2 orfferingdra@0 PerDitit FGHnREK EERASAHANR b a %&z_ﬁgmﬁx&*&?ﬁ%%ula 1

f treati ogt eoporosi s, conprising admhistering to
ag{%’gf‘{“é%{" ﬁ‘ﬂﬁ?‘ﬁ%ﬁ’g’g o A phmaceisally aceepiablesalt dhereof.
effective anount of a conmpound of Formula | according
to Enbodi nent 1, or a pharnaceutically acceptable salt
3 5liher Tt method acirdinges Rododiewat H09) ovHetiF HRRQIPOAId of
14 agrelcn he conpound _of Formula | is according
t 6OAH? D &cHr grnens of Embogliments 3o 36, or a pharmaceutically
phaep@ble dhlt fitdoy. acceptable salt thereof. 10 119. A
nmet hod for treating periodontal diseases, conprising
admi nistering to a patient suffering from periodontal

di seas nont oxi c effective anmount of a_conpound of
F%fleﬁm §§?§’é%‘§%’? g‘iei%“& a5thma, GernpRising admigisteging to a patient

10 phdferng Gob 45hY 2 nd&6eRk %ﬂif mul

| net hodgaccordi ng to Enbog?kntgvr?t 313?9%1(20?%?0&%??@%8’:‘“&3?
: cHepeingfodimbadiment la of a pharmacamticillgadceptably s thefof.

Enbodi nents 2 to 76, or a pharnmaceuti cal | — acceptabl e

- : salt thereof. 20 121. The nethod according to any one

12EnDTigH wethb i I yqt '
° § g O UBER 11, Wil

mlé accordi ng
8Feading to arscenstof Brebogdivhénts D es B6)for aipharmacentically
15 agini a pharmaceuti cal conposition

L SReftg

acc odi ment 77 or 78. 25 122. The conpound
according to Enbodinment 1, wherein Sis Nand Qis

9. . . ‘
NH??. 19 method for treating cardiac insufficiency, comprising administering to 2
patient snffering from cardiac insufficiency a nontoxic effective amount of a

compound of Formula I according to Embodiment 1, or a pharmaceutically
20 acceptable salt thereof. l |

114.  The method according to Embodiment 1 13, wherein the compound of
Formula Iis according-to any one of Embodiments 2 to 76, or a phanmaceutically

acceptable salt thereof,
25
115. A method for treating inflammatory bowe] disease, comprising
administgzing 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 acceptab]e salt thereof. :
30 ‘

116.  The method according to Embodiment 115, wherein the compound of

| Eormula Lis according to any one of Embodir_hents 2 t0 76, or a pharmaceutically
' acceptable salt thereof. ' | .
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123. The conpound according to Enbodi ment 1, whés Maschyg007
is Nand Qis NHCO. Dsclosed further hereinis a

wiBbiH Rk synthesizing a conpound of Fornula lPFTIS;léZC?mmOSGIG

according to the nethods described bel ow. Disc

yet further herein is a conpound of Fornula la 13
March 2007 , WO, 2004/ 0143, 6644CT/ 1B2003/ 003616 -45 '
SsRI~/Qt la Lia~y ~df 5 ~ Y.SIiLS-XyJ .,v~{i. ~e
i ~ or :a pharmaceutically accept abl e salt t her eof '

SURTe] PRt St ARRRRGERIS YorflnfiRE aiginy frﬂ?@ﬁ;ﬂaﬁ‘m‘
Stshﬁdzmtglfrmd dsiofibroaisieymottoxiSefisdtive WhRinfof é:& po%und of
5 Subs ituted C3-C6 czcl oal kyl - (

japcordingdp; %h%'ément herap mmetté‘@lly acceptable salt
hﬁt cﬁ-cycl oal kyl, Substituted 3- to 6-nenbered
het erocycl oal kyl - (C1-C6 al kyl enyl), Phenyl-(d -C6
aI kyl enyl ), Substituted phenyl-(Cl-C6 al kyl enyl), 5-,

a5 o TPP et AEPROR 9 BRbogmenbl 17, Ahercin hciparaond of

Bstéﬁ%.ﬂatté c(g&t%@m atg%%wr% d@ﬁ@ﬂl% o ?g g(?r;'ﬁh%rggceuucaﬂy
Satmptablmtsahtﬁersoﬂs- 9-, and 10- nenber ed heteroaryl,

RSO(Cl- C6 al kyl eny'l ), Substituted R3O (Cl1- CG
al lcyl " enyl), Phenyl, Substituted phenyl, 5-

ﬁé?% ?Jg g{f}lgthhﬁ ¥& t?@aﬁ:ﬁﬁk 6)61?8%1&%&6%&{9 @ns?nﬁ%s%%ng toa

Sphtemit suffMga’rom pefifdomathiiseaskshaiontodic effedtive amount of a

Phen kyl enyl ubsti t ut ed
pﬁ%‘ﬂ ?“"géf%’“&&lﬂ:‘{ & Embspliment. s of e phagnaceutically

e [ tut ed phenyl - S- (Cl- Cs al kyl enyl ),
Phen - S( O) Cl-Cs al kyl enyl), Substituted
phenyl -S(O -(Cl1-Cs / al kyI enyl) Phenyl - S(O) 2- (C1-Cs

2181 e fietiarcrming pobbment 16y woercet e sompomd of
Sebphuiih Vichhifdion e o?EHﬁ)toHﬁﬂgn%jz {676, or a pharmaceutically

acceptable sait thereof.

121. The method according o 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
NE)C(0). |

123. The compound according to Embodiment 1, wherein W is N and Q is

- NEC(O).

Disclosed further herein is a method of synthesizing a compound of Formula | according to

: the methods described below.

Disclosed yet further herein is a compound of Formula Ia
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C6 cycl oal kyl, Phenyl - (C1-C6 al kyl enyl ), Subst i t1Mageh 2007
phenyl - (C1-C6 al kylenyl), 5-, 6-, 9-, and 10-nenbered

het eroaryl - (Cl-C6 al kylenyl), -Substituted 5-, 6-, 9-,
WO PR

¥fenbered heteroaryl-(Cl-C6 al kyl enyl ), POHIB2003/003616

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

10- nenber ed heteroaryl, Subssutut ed 5- 6-, 9-, and
10- nenber ed heteroaryl; U, and Weach are G R4;
or One of 5, T, U, ;&QE}%W'F g when ot her three of.
S T, U and Ware'C‘ SrEpiwigbes T, U and WareI
N and the ot her tvqu “}ﬁare CR4; or 30
Tis GCR4 and S, U, Land Wi ;or 13 March 2007
W02004/ 014366 PCT/ | 0T RRe T :p is CR4 and S,
T, and W are each [B:Engiias ”’uxRéFﬂﬁd T, U, and Ware

s sel ected from H, F,
Cﬁ%%%&%@%ﬁ& “%%m%ﬁ%%"f C(F) 20, C(H) F20, and
GiRé&zinb V is a 5-nenbered heteroarylenyl; and Qis
selectedfrom OCH2, N(R6)CH2, OC(O, CH(R6)C(O) '

&k MiBR2 indepiriaspiDy MEGElech] RDRC(ShstitNeRE) syl Substituted

1 ok ek BShiog 616 o St ek b,

%FgECSélb%Q@Fea Co- % cg}éloaﬁ(ﬁ-(é} Y hidteny Sub¥inted3-R8 60
membered heterocycloalkyl Substituted 3- to 6-membered
heterocycloalkyl(C;-Cs alkylenyl), Phenyl-(C;-Cs alkylenyl), Substituted
phenyl-(C;-Cs alkylenyl), 5-, 6-, 9-, and 10-membered heteroaryl-(C;-Cs
alkylenyl), Substituted 5-, 6~, 9-, and 10-membered heteroaryl-(Ci-Ce
alkylenyl), Phenyl, Substituted phcnyl, 5-, 6-, 9-, and 10-membered
heteroaryl, Substituted 5-, 6-, 9-, and 10-membered heteroaryl, R3O—(C1-C5
alkylenyl), Substituted RSO—(C1;C5 a]kyl‘enyl), 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-0-(C)-Cg alkylenyl), Substitutad phenyl-O-(C:-Cg 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(0),-(C;-Cs alkylenyl), and
Substituted phenyl-S(0),~(C;-C; alkylenyl);

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

I_ 'S, T, U, and W each are C-R* or _

- Oneof 8, T, U, and W is N and the other three of S, T, U, and W are C-R*; or
- Twoof S, T, U, and W are N and the other two of S, T, U, and W a:ec-R“ or
_' T1sCR4m1dSUandWareeachN or |
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15

or Vis (OO C(S)O C(ONoe), or C(S)NOe); an March 2007
selected from OCH2, N(R6)CH2, CH(R6)C(O, OC(NR5,

CH( R6 C§NR6) 15 N(R6) C(NR6), N(R6) CH2, CH(R6)C(9S),
*ﬁ" 366t r ans- (H) C=C(H), cis- (H) C=C(H), C=—CK¢‘!ZIB20031003616
C=CCF2, t 11 ,(// 1 ~ 13 March 2007 WD 2004/014366 °

PCT/ 1B2003/ 003616 -47 ~ OR6 .0 '. NR6 OO0 R6 O N
R6 N\ , and 6 R5 is Hor 0‘4@6alkyl R6 is H Cl1-C6
alkalao y. o0 6- menber ed hetxeroc clo
y}(galéchfg%n@E 4 ﬁldpﬁrlenzy Chclgr&S or 6- rrenbered :
hStleCeBrgdd;T,SU MdWaare &chi¥;H)., or N(Cl-' C' 6 al kyl);

o PRI ERTHERRY thAFiEotl St ClaeoPe, COMHCI, HO, CIHO,

', ndepetljg?ri]{zlty 0,344 egoor nitrogen atom

i ndepen ected fromd d-C6 alkyl, Cz-C6 -
a%mﬂ-membeﬁmwrwyﬂﬁhyl @l C6 cycl oal kyl, C3-C6 10

atekRoR, yct%é\ﬁﬁo)gﬂzi’&%% Gideaosims.
het er o ga%@mﬁ OSSR ERS), NRIGHRS NROCH, SC(0),

(I\I (cib gﬁCHﬁ éﬁ) m%gg&s(—g?@@m C=C, CH,C=C,
al kyl) %W?&@ﬁ (C1-C5 al kyl ) -

N(H) C(O) N(H) | O)N(Cl 6 awyg{ (Cl- CB

al kyl') - N(H)C(O) (CI /4 /\\

R
N N
i

or
- Vis C(0)0, C(S)0, C(OIN(R?), or C(S)N(R®); and

Q is‘selected from: OCH,, N(Rﬁ)CHZ, CH(RG)C(O), OC(NR6), CH(RG)C(NRG),

NROCINR®), NRYCHz, CHR®)C(S), SC(NR®), trans-(E)C=C(H), cis-
E)C=C@H), C=CCH,, C=CCF,,

yioy! vix
A A




10

o

25

- C6 alkyl), (CL-GC6 al kyl)2-NC(O N(

W2y

(Cl- 13 March 2007
00

H) ,
al kyl ), NC(O N(CL-C6 al kyl), N(H) 2C( (c1 C6 |
al k |g N(H) (O O, (Cl-06 al kyl)2-NC(O 0, HO, (Cl-06
013356 - CF30, c|:2(|-|)o CF(H) 20, H2N, (Cl- CoPCTAB2003/003616
al kyl)-N(H), (C1-C6 alkyl)z N, 02N, (Cl-C6 alkyl)-S,"
(C1-Co al kyl)-S(Q), (Cl-C6 ajkyl) 20 S(Q)2, (CL-C6
al kyl )2-NS(O), (Cl-C6 al kyI S(O)rN(H) (O - (Cl-Cs

al kyl enYl 1 C6 al kyls) - C( O aN(H) - S(O)r(CrCs

al kyl enyl ) C(=0 - kyl enyl ),

HO- C(=0) - ( cycl oal kyl - Phenyl

substit or two fsubs\jtuents selected from
F, d, C=N, ,; (=0 CH3, and CF3,

5-' or 6 rrenbered 25 heteroaryl 5- or 6-nenbered
heteroaryl substituted with 1 substituent013 Mar ch

2007 w0 Q0041Q¥4366 P EI B20031003616 - sel ected
fromF, C OCH3, ,  COOCH3, =) CH3,
and CFS PO3H2, RTa- (J) ~n- N

wherei n i gA\J s Lnteger/ of or ;hhdJ Ts .and

R andREFa aré i ndepe
Cl-C6 alkyl, (Cl-C6 alkyl)*C(=0), Cl-C6 al ki

SQPQ§H'¢§1L{§f@6 ity 1 5 or 2 OH C1-C3 al kyl - O(Cl C3
al kyl enyl o’r 6- menber ed heteroaryl - =0, and

e taken
t(lf)ﬂglséﬁer Wt h % it ?Po 3 gttooﬁnfs’(’}%%ﬂ tepgcygloglkyl
bot h @haﬂﬁdbdmylf of m&'é-mé’mﬁem&ﬂ t@ nber ed .
2§ % Ioalk 6_-i)ﬁptlonally subst it ed with a CH3 or
’(ﬁéﬂ @*)/dl dlkaini ng t he nltrogen atom 0 or 10
10 5-
Efaclﬁvaisoi‘ﬂge%ﬁﬁ&t @ﬁ Egﬁltms or (ii) a or

6- nenbe eter aining the nitrogen atom O

Eech “substitistedd prhp Noﬂhﬁﬁﬁoﬁﬁﬁto%ﬁﬁgﬁtu@ﬁt? ’E%Hﬁ ga]%éegxldcntly on

%E)Bsubst i tuent on carbon at om nay

B R BHoesn dlome mdeabndembmeladmdcfmml 5 HO2C, - and
o t b
2o o T AR it Tt & i, Tttt @ctpatio, o Gy,
subst ¢!leiksdmnﬁyl PheriydKeHany lﬁﬁﬁ{ﬁ eq. té%—xﬁ% h&@4 bon atom
e

to which th re both bondedto form group C=Q
héemc}"’?galkﬁ 3- to 6-membered heterocycloalkylmethyl, cyano, CFs,

(C4-Cq alkyh)-0C(0), HOCH,, (C-Cs alkyl)-OCH;, HoNCH,, (C,-Cs
alkyl)-N(H)CH;, (C;-Cs alkyl),-NCH,, NE):C(0), (C1-Cs alkyl)-
NED)C(O), (C1-C; alkyl),-NC(0), N(H)C(O)N(H), (C;-Cs alkyl)-
NEDCOINGED, N(H)2C(O)N(C;-Cs alkyl), (C;-Cs alkyl)-NEDC(O)N(C;-
Cs alkyl), (Cy-Cs alky1)2~NC(O)N (H), (C4-Cs alkyl),-NC(O)N(C1-Cs
alkyl), N(H)2C(O)O. (CI‘CG alkyD-N(H)C(0)0, (C;-Cs alkyl),-NC(0)0,
HO, (Cr-Cs alkyl)-0, CF50, CRy(H)O, CF(H),0, N, (Cy-Cs alkyl)-N(H),

{C1-Cs alkyl)-N, O5N, (C;-Cs alkyl)-S, (C-C aikyl)-S(0), (C1-Cs alkyl)-

- $(0)z; (C1-Cs alkyl),-NS(O), (C;-Cs atkyl)-S(0)-NED)-C(0)-(C1-Cy
alkylenyl)y,, (C)-Cs alkyl)-C(O)-N(H)-S(0),-(C;-Cs alkylenyl)n, HO-
C(=0)-(C-C4 alkyienyl), HO-C(=0)-(C3-C; cycloalkylen-1-yl), Phcny]
substituted with 1 or two substituents selected from F, Cl, OH, OCH;,
C=N, COOH COOCH;, C(—-O)CH3, and CF;, 5- or 6—membered |
heteroaryl, 5- or 6-membered heteroaryl substituted with 1 substituent
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20 wherein two adjacent, substantially sp2 carbbhMarch 2007
atons may be taken together with a diradical

substituent to forma cyclic diradical selected from
Q2086 O 1) ICNNR R C O N 0 DO 13 March 20RETABR§Y3/003616
20041014366 PCT/|B2003/063616 rut / IDUUJ U ~v -49

Ol NCRL X0 0O RNS XUO) XN,) RRand R Ris Hor
Cl-C6 alkyl; mis an integer‘4T 0 or 1; 5 wherein each

2 erbSIBLed ROET RN DA USREOUNL YOLERE, creicpi pd
2 het e 10 SO, RO Rhﬂh(mmmcaa Iwitoirtinl rdNG Gh i4§e6ger of 0
ot b pioeLobis Nk fipd i nd R ane cepemipmarsaeated from
Subsi | TPagEoE Gl RN, (GO & &émf@ﬁ*wﬁi@%&wh t
trifl uor 3G fC)‘/ll-Cs allcplRO{Caili aﬂqrhdnyl), 5véred-miemberdheteroaryl-
and- 1 GE05 mdtCrbaaliab- S sk uEH R e eeken peahvin
al ey ) e R Chon o e'?&%"%é#m%ﬁébgﬁ‘é%ﬂs@fbﬂfaém% e
and onecBiterashhetsrocyslanleyis gptivhallyt smbstitutdovith ®CHa v ofd (e,
atom arl%) v ré;(;":ltalmncr 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 atoins;
wherein each substituent on a carbon atom may further be independently selected
from: _
Halo;
HO,C; and |
OCH0, 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 sp carbon atoms may be taken togéther with a
diradical substituent to form a cyclic diradical selected from:

s
IJ




45 S atom are not bonded to each other, and whel®&Mgrch 2007
the ring is saturated or optionally contains one
arbon carbon or carbon-nitrogen doubl e bond; wherein
Y438 ber ed het eroaryl contains carbon at ®es/RIN3/0036i6
from 1 to 4 heteroatoms independently sel ected gy Ve u= v 1
10, 1S, 1 N(H,1 N(CI-C6 alkyl), and 4 N, and each
6- nenbered heteroaryl cont airt% car bon atons 20 and |
or 2 heteroatons independently selected f4omN, N(H),

and N( teroaryl
are -nmonocfclicjyrings nber
het er oar I|c rings,

respectTvel S fused ¥ings
of a bicyclic ring is arogatic, and wherein when the
O and S atonms both are pregent, the 0 and 25 S atons

are no d to eachoothsr; 13 Margch 2007 WO
2004/ 0143p6 PCY/ 1 B2003/ 0361 -50 wh [ i th any
(C1-C6 alkyl)2}{N group, }jhe -C6 al ky)l grofns may be

opti on en toget | t he nj atomto.
which they qre attached t§ forma I - menber ed
het erocycl oRl kyl ; ;and whergi n eachafigouppand each
substituent reci ted above iIs i ndependent y sel ect ed.
DRIe How€l-Ga4lkyl; furt her herein is the conpound of
ﬁjelrrul atéa ?é phar maceuti cally acceptable salt
PABIeREOtUPRlsT T U and Ware each CII or one

P amaeinach s e e dodnl BB by b d e
J) - ck, coutaininggicaen/atoms-antl ffsns 1 to\h he®rddtoraOsehbcbdd Frdth 1 0,1
N==N '\ETIQIH, 1 N(E!-]_:C-ﬁ _:ail_qlz\i), 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
10 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 0,18,18(0),150),1N,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
:35 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 S—membered heteroaryl contains carbon atoms and from 1 to4
 heteroatoms independently selected from 1 O, 1 S, 1 N(H), 1 N(C1-Cs
alkyl), and 4 N, and each 6-membered heteroaryl contains carbon aioms
20 and1or2 heteroetoms 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

aromatic, and Wherein when the O and S atoms both are present, the O and

25 S atoms are not bonded to each other; -




N and N wherein Xis 0, S, or N(M 15 13 Mar chl®bgych 2007
WD 2004/ 014366 PCT/ 1B2003/ 003616 -51 Di scl osed

WP 3004&t36herein is the conpound of Fornul a | a, RET/HEB2003/003616
pharmaceutically acceptable salt thereof, wherein S,

T, U and Ware each CH or %BJ? of S, T, U and Wis N
and the other three of S, T, and Ware each CH, and

Quhrefil BdOHAE)-C, g@w Y Sthe Yk q%&&i TudyPod N

conpound of For rul a  phar
accept apfienadlylttkentegatin withthe aiitrogsn afom th whmﬁ tHéypae attached

£2ct Gy o SOt 2 O

S@k:]&%%rﬁléhcgl F&hp it &cix\'suﬂﬂuh!lent re@ite&"aﬁd\*e is eg@ﬁgeﬁly Rected.

wher disrloged stdbfur@er bﬁfeIN(sN)e comow @‘Vfomwa ora

2004 66 PCT. 0,03.6 scl osed
PhPSTEARY SrEPEPIY T ThReSTe BRI S- BrUrBION A p4ch GHor
done 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:

/k)\ /é_i\ I\N\,
/N/_)\ j\ L
O SO

N==N N.._.N

/&/\N\ /N )\

N ,and

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




phar maceutical |y acceptabl e salt thereof,.wher elhMarch 2007
T, U and Ware each CHor one of S, T, U and Wis N

and the other three of S, T, U and Ware each CH, and
each of R and RZ are independently selected from 5
va@upaosiorssed C3- C6 cycl oal kyl - (C1-C6 al kyl enyl ) ;
Phenyl - (Cl - C6 al kyl enyl); Substituted phenyl - E}ﬂggxmymusu
al kylenyl); 5-, 6-, 9-, and 10- nmenbered

heteroaryl - (Cl -C6 al kyl enyl );51and  Substituted 5-,

6-,9-, and 10-nenbered heteroaryl -(Cl-C6 al kyl enyl);

10 whiisoisised faetiedr hbetinas mrcyhpmtoakmu@aé lapa at oms and

1 Bkt ficn s ehRRIAUIR G BRRFH S 1 R Wamiesh Ceor
anne 6f SENE mad Widt Mraadid oﬁéﬁmww@ UCaid v\g&e%a&, €11, and
a&@ %%§EH%EB§; g heteroaryl are 6, 5- f used and

&5(?0 rings, respectively, wherein at
| east 1 of the 2 fused rings of a bicyclic ring is 15

ar Oﬁﬁécﬁse@léﬂ%ﬂﬁé?g&le@ %%Qot h&ud orgﬁﬁiaeorm both are

pr esent 8 #o0 each
.ophaemd acmdﬂwmceptableaaln ﬂﬁgmfp\lavm&élﬂgqh@mw&%&&h CHor
i nde scl osed herein is the
‘%@gﬁgﬁ aix—%ﬁ?n{?%i ‘gﬂ@fm@% thrse RE18 <5, Wi and Wiare eac CHj and -
\Qasgélléotemoﬁﬂll aillaINZMEON / ANR. R NH I
R R 13 March 2007 WO

2004/ 014366 PCT/IBZOOB/ 003616 -53 NN N=N Rl---~ N R2
X/ | N IVN"I' X—N

AN O
. ”N/j\’ /_”D\, L

o  Ne | —N

o /'Q—" . —“N[\—)\ :
0 p

AN BN
N=N | N-—-N

/Q_N/\N\ — N /\\

,and
‘wherein X is O, S, or N(H).-
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NM RINRXNvV T5M-=~ === 3= t+=r ~ F13 Maxch 2007
re ~"-'* ~F ~~rN s~~~ { Lh.,;~%~+~],"'". wvyi'c tww

wWo0/61336% C~ N R~ \~R2 " XXVII R---/ 17pcR%ph0003616

VITI 10 or a pharmaceutical |y acceptabl e salt

thereof, wherein Tis CHor N, Xis 0, S, or N(H, and
and each of R and R2 are inggependently selected
from Substituted C3-C6 cycloal kyl -(Cl-C6 al kyl enyl);
Pheny?isqo@edSlwflatﬁeyih@ewls)the dcﬁnp‘aurhisdfinmhﬁilapdi‘r%nyl (Cl-C6

afé‘ﬁ*?%‘?r“lﬁk %“"’8@‘3"}%&# Bﬁ%m %Ifrsd% %‘Xaﬁrﬂseachélﬂ or

99nc afi$y T W, emd W e dﬂdﬂ%’&ﬂémhreégf
WO 2, 004/ 014366 PCT] | szoé/ 603616 ﬁéH’and

é’fﬁ‘qéﬁéﬁ &% indepangentisselesteddramat bon at ons and
frog! ent y sel ected from
10, 1s§mifﬁﬂ§t?ﬂ E?*%&%?‘B&@@E@@EY ’4 N, and 5- and
6-nen‘(ﬂlemy1{@i—€keﬂnyldnyg;e monocyclic rings and 9- and
10- nerg) re I?Eteroar are 6,5-fused 5 and 6, 6-fused

bi cycl phenylffeicts lkylgnylvher ei n at | east 1 of

wher ei B ﬁfﬂ %ﬁ’“sﬁ%b%e@hg%%ﬁs?e?@%l St

0 and Shibstionmd 5, 6-,90tandd0dBembded ﬁe@fbaeﬂt@pcﬁadnﬂylenyn;

wherein each heteroaryl contains carbon atoms and from 1 to 4 heteroatoms
‘independently selected from 1 0, 1 S, 1 N(H), 1 N(C;-Cs alkyl), and 4 N,
and 5- and 6-membered heteroaryl are monocyclic rinés and 9- and 10-
membered heteroaryi 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

1
S atoms are not bonded to each other; and

wherein each group and each substituent is independently selected.

Disclosed herein is the compound of Formula la of

Formulas Ha, ML, IV, V, VI, VI, or VIII

Ia
0 N=
N—p2
Ry N X
H . m




wher ei n each group and each substituent is 13 March 2007
i ndependent|y selected. Disclosed yet further herein
ound of Formula |a selected from 4-(5-{ ‘

wéz‘[ﬂé"‘}tﬁ?@hl or o- phenyl ) -t hi azol - 2-yl ] - phenyl } - {qT/@ZQIPtOﬂ?’GlG

i adi azol -2- yl met hyl)-benzoic acid (B5); and

4- (5-{3-[5-(4-Chl oro- phenyl ).z oxazol - 2-yl ] -phenyl }-[1, 3

, 4] thi adi azol -2- 15 yl net hyl"y-benzoic acid; or a
~pharnmaceutically acce -aPl e salt thg égm DETAI LED

DESCRI PTI ON OF THE ION This i |og provi des

-conpounds deflneB- ' ~ R~ u or a

phar naceutical | y acceﬁ&able er édf, wherein R,

Q S T, U V, and R2 are a defdned above. The
*invention al so provides pha tical conpositions

conprising a conpound of Fornula I, or a

pharmaceutically acceptable salt thereof, as defined

25 above, together with a pharnmaceutically acceptable

carrier, diluent, or gxcNpient. 13 mhﬁﬂb 2007 WQ

2004/ 014366 PCT/ /003616 -55 he tion al so

provi des net hods™ of i RN ﬁi yme iny an

ani mal , conprising ad tot ani mal a

conpound of Fornmula I, maceutically

acceptabl e salt thereof. '

net hods of treating a disease nmediated by an 5 MV 13

enzyme in a patient, conprising adm nistering

duI|U|ster|ng t gzirenpati-en STt 5;_.Jﬁ1,

om
=

such as heart o £ e Lot sand
rheumat oi d ar t hriF¥EEraRef R bk 0skend
~or rheunmtoi d arft RIS SRR AR EeR e
i nfl ammat ory bowel disease, t h\eart failure,
age-rel ated macul ar degener ation, chronic obstructive
pul nonary di sease, Na peri odoNt—aN di seases,
psoriasis, at herﬁs os\s and ost glopo Ra

v

N—
| Rl-""< 1\\I | 1\’7’\>§R2

X X

10 or a pharmaceutically acceptable salt thereof,
wherein Tis CHor N, X is O, S, or N(H), and and each of R! and R? are
independently selected from:

Substituted C3-Cs cycloalkyl-(Cy-Cg alkylenyl);

- Phenyl-(Cy-Cg alkylenyl);

15 - Substituted phenyl-(C;-Cs alkylenyl);

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

Substitnted 5-, 6-, 9-, and 1O-membered_heteromyll-(C_l-CG a]kylenyi);
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25

in a patient, conprising admnistering to the p%ﬁM@Fﬂhzom
a conpound of Fornmula I, or a pharmaceutically

wageeymadée salt thereof, either alone or in a PCI/IB2003/003616

pharmaceuti cal 15 conposition. The invention also
provi des conbi nati ons, con‘pr;aTng a conmpound of
Formula I, or a pharmaceutic y acceptable salt

t here oﬁNhetemy edchdietenbirk] &ﬂﬂ&ﬁ?éaﬂ)&i‘ %@%ﬁgtﬁlo&?h lt% él

active conpgpnent as descri bed. As seen above:
groups of FOPiIREPMS ndependentlyelatedfriami Ogl SUPN(E),20N(C -

chai s havi S8 P FA° b 7o oo irirrpiiot ot

Cl-C6 al kyI n:gmoquhc mgb uﬂ@%ﬁi&"w-m St h .
e L B GeO B0 mes e{erozirs}l Lred,s fused
2 2-di met hy §Tfusqd |nnggrrpamp§11rqu, wherein at least 1 of the

2 2-di met hyd pg The ras

"subst it ut eg Cl é%lgs ?QQP&:'Y%&#%Q ‘Ewhe%%‘elaéhe
25 defined bmds didras bo&aﬁ-@l ﬁ;kéﬁt%sd) d
substituents i tgendent Iy psel ect ed }fﬁ} o?nal%]ﬁr%ré&pb(’%dcd

above. |11 JOCPH Pher aRd i es of substituted Cl- 06

al gyl Cvg]gr%FH%:ﬁcﬂ )EWMZ 8@%&%} elersd.”

 Cro- CBUa et DBE I & Ao oo fesplepisd rom:

Cstom\le and 30 CH(CH3) CH2CH20C( O) CH3. 13 March 2007

e A S e e

hydrocar boryligethyl)-beaxviageil(BS); anio 6 carbon atons and

1 or car.bon do bl e bonds, and i ncl ude
al | enyl a&@n@_&w P]e}YHfPI@aYI(}:G[léM]&ﬂmgahzol-Z-

groups inclyug ﬁgl?,gﬁ% propen-1-yl, 1-propen-2-yl,
2- propen- 1- yI tenuf%:jugif1 &05 2-penten-2-yl, and

1- hexém’hmaceutiﬂaﬂylammlémlﬂ:ﬁémbﬂt ed C2-C6 al kenyl "
means a C2-C6 al kenyl as defined above, which is

~substituted with from1 to 4 substituents

i ndependent |y selected fromthe |ist above.

|11 ust r at | DETATEEDI RERSORIBLIoRY OrutEe rGesPrahkeny!
groups include C(H) =C(H) CH20H, CH=CF2, eij

CH2C( H) =C(H) - (CH2) 2CF2CH,
This invention provides compounds defined by Formula I

ora phannaceutlcally acccptable 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 Formulal, ora pharmaceutically acceptable salt thereof, as defined

above, together with a pharmaceutically acceptable catrier, diluent, or excipient.




- 10 CH2C(=CH2) CO2CH3, C(H)=C(H) - CF3, 13 March 2007

w-w-qm§%mdg8-%% C(HZj: (CH3) - S- CH3,
= - = - ,an
W@é;“l&gm OC(O) CH3. The term "C2-C6 al kynyl| PCTHERAG 43616

strai ght or branched, unsubstituted hydrocarbon-g-
roup having from2 to 6 carhgs atons and 1 or 2 ‘
Qn: 15 triple bonds. Typical exanples of

car bon]ﬁgrﬁ;
e i eyt MME-13 ey
ap i -3 - but yn- 3-yl, _
Z-Bentyn-_l- I, gnd J@Etgény%tdébw{"m%éc%WofFomu]aLora
" DU Rreniically Ezemablelskly thekéofneans a C2- C6 al kynyl as
define ich js substituted with from1l to 4
. substi e B0 En A FRuies poderect ecing n kbt by
alYBVIB-13 lehtyisié inad patRne as of substituted C2- '
al kynyl rjgﬁ ps 20 iﬁéﬁ%@‘@-@%ﬁlﬁﬂm,&e Patieat a compound
) DEIFRORReuGe B kiR SR Ralt tHeR e St Fone o ina

%?((}Z -ié?I-B, C=C- S-CH3, and _
8 Fhe term"C3-Cs cycl oal kyl " neans an

T
=C-C( O
unsubsKhetinventioi kb . o) .oup having from3
t(% 6 carug%g at0 OnE. pﬁc%ﬁ%%rg%‘%éﬁﬂ?wS%ﬁ%nhmbem
conta eﬁfﬂ"em&i&r%mw-andﬂﬂﬂmdﬁﬁ@&ﬁuﬁgn&qn{]rge r qup
10 G3tebb ok RALIYAmine! udes cycl opropyl, tyc obtﬂﬂg’F, .an
_ cycl opentyl, “cyc ghqaé‘ﬁ@clmﬂf,ﬁc@?@,mﬂoﬂrbﬂwelﬁﬁ ase,
doart Hilaye, ag@fﬁiatﬂhﬁﬁgﬁaf'géégﬁéﬁ% %ﬁrgc%ﬁ cycl oal kyl™
HRans, &,C3- C6 cycloal kyl ~as™ def i MY Ab8etivainbmoniasy
Su E‘"ter gy W?%Wdﬁﬁeasas@séﬂﬁi@&tﬂe}dégﬁfo?s and ost .
i gl pRRRE epky ﬁsﬁgaﬁlﬁ gled fromthe |ist a by, Osteoparosis
X 'p |h ust r at tllc\e;H exanp é’gs%?n%ﬁ?&?mnw&@lcc@spmday@bﬁ@hgwm
armaceutically acctBtablersah 1% 014366 ’
15 %’5%1; (;15%003/ oosalgta - 587- gr oE’p%@g%‘%%%r In a pharmacentical
- écﬁ 0)&'/- cycl opropyl, cycl obut anon- 3-yl ,
3- ( 3- Themyb j ~siGycl opent-i-yl, and :
ﬁ- car boxy- cnﬁﬁlﬁlﬁ%%Pvl%%OH&’ﬁ’%ésa'Cgmmglngarmntpeﬁ@of_ '
FEtipk g bé!utn:auy]scoaptabq@%mlpﬁ{e}:%ittgg kit % atyr z;al}o%def

' avi ng carbon atons- an :
lt%et efh%gﬁéa%’pqcﬁ‘é% Bl ag deseribeflect ed from2 O 1S, 1
S( O , AdlseSh ebselthh, d.2 N(Cl-C6 alkyl),
20 (\ﬁhrgei n when two ?@#gks%gﬁlﬁﬁguﬁwﬁ]@o@lﬁﬂakyﬁg&@pm
6pitleyt ertups drbe t £hd one Q0 atom and one S
' & om ar e not bonded to eacﬁ & %ér on %ﬂ"?s&}@éﬂﬂgyf,wml to
carbon atoms. Examples of Ci-Cg alkyl groups include methyl, ethyl, 1
2-propyl, 1-butyl, 2-butyl, 2,2-dimethylethyl, 1-pentyl, z;pentyl
2,2-dimethylpropyl, and 1-hexyl.
The phrase “substituted C 1-Cé alkyl” means a C1-Ce alkyl group as -
defined above that is substituted with from 1 to 4 substituents independently

-Propyl,

25
selected from the list above. Mustrative examples of substituted C1-Cg alkyl
groups include CHyOH, CF2OH, CH2C(CH3)2COZCH3, CF3, C(0)CF3, C(0)-
CHg, (CHp)4-S-CHa, CH(COQIDCHZCH2C(O)NM32, (CH2)5NH-C(O)—NH2,

| CHg—CHQ-C(H)—(4-ﬂuoropheny]), CH(OCH3)CH,CHa, CH)»SO,NHj, and
30 CH(CH3)CHyCH0C(O)CH. | |
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3- to 6-nenmbered heterocycl oal kyl may contain ohEMarch2007
. carbon-carbon or carbon- nitrogen doubl e bond.

I1lustrative exanples of 3- to 6-nenbered .
Wﬂéﬂ‘%&"ﬂﬁﬁél oal lyl 10 incl udes PCT/IB2003/003616

aziridin-1-yl, 1-oxa-cycl obutan-2-yl,

tetrahyrdofuran 3-yl, norpholin-4-

yI 2-thi acycl ohlex 1-y| ,* -56- | |
, Oggd’%ﬁé {éh?'higz 53%‘%% o fg ?wﬁ?ﬁﬁt%ﬂ’mﬂ%ﬁé’& AR ithted

ﬁ%tﬁ-ﬁ&drﬁéﬂ £u ha'hﬁ% Bt Be6 G&b&?ht%hﬁ%ﬁﬂ 102k G¥bon- SRR

ered heterocycl oal kyl as defined above,
wioultle b@thmmltmclude elllanyl proups Eypi-allexamplessf§ér-C byl
I ndependent | y sel ected fromthe |ist above.
| groyps inglude etheayla dyirepenot-yh JHyopanai-yH 2propan-bylsednbitte-d-yl,

‘hgg)gﬁt%ﬁ)iobo%‘fﬂhgh{ﬁ ge 2- hydroxy- aziridin-1-yl,
2, 2-di Thé ﬁhfdasd ‘Eﬁubﬁftuﬁﬂ ij«ng Akenyl medns a Co-Cg alkenyl as defined

carboxy nor phol i n-4-yl
1a1nme which w&ubﬂﬁlmﬁdrmlth Popel w4 subgtitpents fikdieperadently selected

el e e kT 0 6
Lo @%&b&é@@éﬁm’%@&%@ﬁﬁﬁ@@zﬁﬁ%m |
SO ST o SR B R S0
PRS- i I C RO G E5ppbe 3nd
%@(I;gs__@ﬁj@@ Clzgd CH2C(H) =C(H) CH2. Anal ogously,

Cl - al kyl'enyl ans a saturated hydrocarbon
di r adi Tht 1rdtC)-C6 alkfyayitheaas 2 br@ighl i bratiedamsitistiied

to 3 carbon atorrs The phrase "C3-C6 cycloal kyl -(Cl-C6
ahidroearipdn) ronp hnsing 63 To 6 0arbyn timisl«apki 1@ ccimlﬂomemfbon

gg%ﬂ\igbf’ffgn O’I‘E#géou es?ﬁ%d%ﬂ% by I”& 3616
8 The f‘}’{ ?_Befo@u sﬁ ted 350)’,3 % c&clalo}a %@]{E‘E&y@ —yl

C3 CG T%6 bﬂélsé“fdubstﬁﬁteﬂ Qij G§ dighAY el B €BACq hikyayal d%ﬁned
Cl-C6 al kyl enyl, as defi'ned above

above, which is substituted with from 1 to 4 substituents independently selected
from the list above. Blustrative examples of substituted C9-Cg alkynyl groups

inclade C=CCHyOH, C=CF, CHC=C~(CH2),CF20H, C=C-CHCO,CH3,
CHéCEC—CF:),, CHp-CHy-C=C-C(0)-CHg, CEC-S-CHg, and
C=C-C(0)OC(O)CH3. :

The term “C3-Cg cycioalkyl” rieans 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, cyclbbutyl, cyclopentyl, cyclopenten-1-yl, cyclopenten-4-yl, and
cyclohexyi.

- 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 iist above. Tustrative examples of substitutéd C3-Cg cycloaikyl




The phrase "3- to 6-nenbered heterocycl oal kyl - (515@60112007
al kylenyl)" nmeans 5 a 3- to 6-nenbered

het er ocycl oal kyl , as defined above, bonded through a
“@hﬂwﬁﬂuaﬁkylenyl as defined above. The phras®CT/IB2003/003616

"Substituted 3- to 6-nenbered heterocycl oal kyl -(d -C6

al kyl enyl )" neans a substitgéed 3- to 6-nenbered
het er ocycl oal kyl., as defi net 7-above, bonded t hrough a

%Oggsyﬁh?n&q a"l"ﬁiﬁ"gﬁ’? anté&tglIl 72 ;{{P ?'@%’%ﬁﬁu‘e‘d")"
b@mnt- -whrﬂodg-lﬂcadam-o@ﬁlohbxWJ enyl d| radl cal, wherein

. Uy i B S e

23&&&@!&& |c9@lf&/§roup Haw@ﬁfé%aﬂt@ﬂs 3{5 A} ord gtaroah s jpdenendesgly

enyl - pentyl”. The phrase stitute
S aspa G Gkl PPbBON( N, BB, nd 2 N(C.Ceg akyD,
al kyl enyl ) as- defi ned above, which. is substltuted on
pfBerein ey thio @atops ofjorg Deaiqm andjioné: Sfatcomrare pre;seﬂt, the two O

th I
-5s of BRTO o HRPRES Hon'o Sofiriitbd ek . Opbonany, »
p?;‘lﬁﬂ ﬁl—méxﬁﬂ:eﬂ hetkdoy yeloatkyl mi}ﬁédﬂﬂﬁn 6nd &afB8Pcarbon or carbon-
en
p gfé%&iﬁb%eﬂlyﬁqﬁba@ gnples of 3 tg.t’member;d hiterogydledkyl
' d t 20 Th
0 -?é?%"%%%‘*‘ﬁyaﬂ 1- POt 2R SRR, Agmbotiae-
¥y Muacyrdhqrbhk-l’lyyl 1—6‘110—@&11&@@&&%%} 2,8eN%2 %@Iﬁﬂall_ﬂ
ef i ned aPove bonded through a Cl-
aﬂngly‘?@ﬁﬁwl-ane&a% ZPL wherein Cl1-C6 alkylenyl is. as
def | nephARRYR “hi

t
napht hyl - ({ C1- Co al Kl edn?f/l t?‘%ﬁ%ﬁé}g%ﬁ%gr%%%owl H’@F?M3 to
m-mm@mﬁmoqwlohudyl axaiﬁﬂinad ébayehivhich 1y dubstitaR@R¥ir frodd

1s Iﬂs%ﬁ MR Gemeeben Rl gt s soore .ﬁwﬂé%ve
Idss)fgmmtéda.qe 6] Eé’tleroﬁgrgéﬁgyll n&epezﬁﬁ%ﬁf’ﬁ‘%

aIk enyl with from1l to 4 substit
s@lféibti-édﬂf $-onezatyolobutducisyl, 2 2~ﬂllmmltyl-&tttah?dmﬁﬂﬁ’ﬁ!3%§ 3.

SO DHAERARL A rrevebprapy e e pieraatn 251

2- (4- -
( “( phfﬁ{ﬁ@ﬁ)?m{ﬁ?g (E??Sy ?rclemyien-llyls méirl 2 FREPA Yo ot

20 forpelahdh- 2-y1 ) - 5, 5-di fl uoropentyl . The phrase "5-,
6-, 9-, and 10Q-nenbered heteroaryl” neans a

: 5-nenber , cyclic heteroaryl a 6- nenber ed,

- nonocycl i % h teroaryl (% rrerrbered 6, 5-f used
~bi cyclgo het h,y or a 2) msnbered 6, 6-fused

bi cyclic 13 Warch2bo7 WO 2004/ 014366

The term “Cy-C alkylenyl” means a saturated hydrocarbon diradical that
is straight or branched and has from 1 to 6 carbon atoms. C;-Cy alkylenyl havihg

ol ¢

from 2 to 6 carbon atoms may optionally contain one carbon-carbon double bond.
- 25 Hlustrative examples of C;-Cg alkylenyl include CH,, CH;CH,, C(CH3H,
‘ C(I'I)(CHg)CHzCHz, and CHRC(H)=C(H)CHa. Analogously, C;-Cs alkylenyl
- means a saturated hydrocarbon diradical that is straight or branched and has from
1to3 carbon atoms.
| ‘The phrase “Cs-Cs cycloalkyl-(C;-Cg alkylenyl)” means a C3-Ce
.30 ‘ cycloalkyl as defined above, bonded through a C;-C; a]kylenyl as defined above.
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PCT/ | B2003/ 003616 -59 heteroaryl, having car bols Meesh2007
and from1l to 4 heteroatons i ndependently sel ected
from10,1 S, | N(H),1 N(Cl1-C6 alkyl), and 4 N, wherein

- WEk20pgRidieéone of the 2 fused rings is aromati @CTABENO3/003616 |

wherein when the 0 and S atons both are present, the
O and S atons are not bonded_to each other, which are
as defined 5 below (i) The'ﬁfr ase "5-nenbered, - '

nonoc L Chid6d & y n O
nonoc z ?H" E . ar ?rrugta{l t%:'ll{erdl %‘S’%‘?”S@ p?]é’ygg?'? %%glegggégl-q;-
halihymy%,a}nbm almmgt ( %qrfi N( C1 %sdbﬁnﬁab?;]s’%ﬂgedzt B
sel ecte 0 , , - al kyl), an
N! P‘F&%@Féﬁ %@ggi'aﬁi)%"egmgﬁ ¥%- menmber ed, nonocyclic
het ero 4 14 R - »
pyrrol Qél%?ﬁ%%?%ﬁ%ﬁﬁr@?ﬁn&grgéﬁl ﬂilft@-% KD’ means
le,a)%l- to ﬁ}mgﬂ»bseﬂl-hﬁtemfyhkmﬂgﬂ;aé dgfined alﬁlmwa,zlmhdéd ﬂngough a C1-Cs
., 4-oxadiazol,-3-yl, 1,2,4-triazol- 1-yl, an
pﬁﬁg]fBVﬁés-éq%,zneﬂPg‘i‘yeThe phrase "6-nenbered, nonocyclic
het ero N i ' If iC
., Thy bhramﬁﬁsﬂuteﬁﬂ'%'@-%%&g\%enréﬁ’ﬁg Cléié}éar g;hchdf:%lqﬁa el

ring group as defined above tonms and
1 alkyleayl)l meansiassubstititied 3e xaomiemberdd ketGooeidaticd s defined

PR R MRS e el S gl e ana
b cycl e Fintte SHbIC 5 AIARN] el FRCR prdp boniess

f threuh €y €5 plkylenylglitndinah veherain Cr @ cillaleybistas viefiged above.

R BT G b BT, Apnssicln,
I Illpp,gﬁﬂ%kj,p@?ﬁ,%mlg&ngf. sk menber ed, fused-bicyclic
het'eroaryl  include |ndoP-2- i ndol - 6-yl

I, :
i so- i ndbé plrags ‘fstlbeﬁtgtadinbamd+&/32=cﬁla,lkylmﬁz imeiatsa phenyl-(C-Ce

o A3 A8 el e RO e om PEERGE SRGH € fkytony
angthdfor i1 0 4 SsstiplthtSAdepkRddrBiyReeaid fOnDhb Usesbove.

bicyclic heteroaryl" nmeans a 10-nenbered aromati c,

f istatyesramples of pepstruerbphesyb@h Gealklprydsinpads defluoro-
¢ Phaipe i 2% SRbpd Bt PR G ARy BT S

| ptopst, mad t-phewplaipdhoedpeatyl0- menber ed, fused-bicyclic
het eroaryl include _quinolin-2-yl, isoquinohn-7-yl,
and ben3% R RERhth? inpludes 1-naphthy! and 2-napthyl.

The phrase “Naphthyl-(C;-Cs alkylenyl)” means a naphthyl group as
defined above bonded through a C;-Cq alkylenyl diradical, wherein C-Cs
alkylenyl is as defined above. Dustrative examples of naphthyl~(C;-Cs alkylenyl)
include naphth-1-ylmethyl, 2-(naphth-1-yl)ethyl, and 3-(naphth-2-yl)-1-pentyl.

The phrase “Substituted naphthyl-(C;-Cs alkylenyl)” means a naphthyl- -
(C1-Cs alkylenyl) as defined above, which is substituted on naphﬂ_lyl and/or C-Cs
alkylenyl with from 1 to 4 substituents independently selected from the list above.
Mustrative examples of substituted phenyl~(C,-Cs alkylenyl) include 4-fluoro-
(naphth—l-yl)methyl,_ 2-(4-carboxy-(naphth-1-y1))-ethyl, 1-(2,4-dixnethoxy-
(naphth-1-yI))-2-oxo-propyl, and 1-(naphth-2-y1)-5,5-difluoropentyl.

The phrase “5-, 6-, 9-, and 10-membered heteroaryl” means a
S-membered, monocyclic heteroaryl, a 6-membered, monocyclic heteroaryl, a

' 9-membered, 6,5-fused bicyclic heteroaryl, or a 10-membered, 6,6-fused bicyclic




30 The phrase "substituted 5-, 6-, 9-, and 10- nbhiRre2007

heteroaryl” neans a 5-, 6-, 9-, and 10-nenbered

“heteroaryl as defined above, which is substituted on a
WOFPHINIIECH) at om and/ or nitrogen [N(H)] atom ipprikResioossis

case of 5-, 9-, and 10 13 March 2007 WD 2004/014366 -

PCT/ 1 B2003/ 003616 60 nenbered heteroaryl, with fromi

to 4: substituents independeri®y sel ected from the,

A L1 S
Zsé’lotﬂéd)fwqu@ ar8) t N(Hb IEN(U] gy %ﬂ“ ‘]@ H%f' Vﬁw}%lh aPleast one of

1- net hyI i m dazol 5-yl, 1-propyl -pyrro
1 g divsed mngsdy @qonmhw andmtmm yhen thed) 4nd s.m both We.

E% st |t1r1ﬁ%< élc?n(%l 3 £t%er iR ok :?8?14%1)7% E‘%‘Cré‘a % gw@&ﬁ% gs;-'}eg;gt

5 i belbwde 4-acetyl - pyr|d|n2yl 3-fluoro-pyridin-4-yl,

5-carb xy;rg%rlmdl n- 2-yl, 6-tertiary
but yl - Ez, plhuases. %rmem@cwdym@mehmtemmmmemﬁaw

L Il t I f
o fnchbrct LB, Sr0BAC Hng ol etk abus Batigg canbon
| atotns ciad frefnt @i ntesbiojs)selett@@fror YD, 1.8, 1 N(H), 1 N(C,-C
6-yl, 1-(rmethanesul fonyl)-
| glgyal.s §|4 Ii Iﬁpstranve examples of a 5-membered, monocyclic heteroaryl
10 bbb seRH nlad 291 By1 S P PN TR 450 Shoraser.

azol
43@ mom.)d; thiadol)4-31, mo} tlxgn Z.l,maﬁicﬁézol»?,yylvl 1,2 4-triazo}-

IR (Ll s —
1 5-
S 1 eEae pite oL tbea oo SRR So R DR, O
| $-membered; monecyalip amnaﬁc mg@buﬂi B &dinéa 2BBFRH R carbon

er oar i ncl ude

15 fé{sed?&fé %&‘ﬁm%&arwfﬂ X P qsé;’é a@rmmbmdrl;nbmcydmmwéryl
di,n- 2-yl
Jachas fridh by, G AR CTTL BARAORY T Sl
gz Bnbered, nonocyclic, aromatic r|4n% ?I radit cal group
L r
ol ot TROMES  Frafifersd, A5 it et hatacoyt rmoes 4
N-me@btied atdthatic, ﬂ%&@b&?&% ﬂ@’éro@@(s AFirdASHRSd ¢ Q/g{ edadh

substi t ut ed on a carbon ato nitroge
20 [Py fndmm o éd@éﬁtroatmselwmmd (b,r D8 T N@HY, a1, N(C;-Ce

ri rret h ano,.  and acetyl
| ij trat | ve exa ¥? ’éméﬁ ‘?rﬁﬁv% B@Mﬂe@l‘@ﬂ);ﬂ
|1ndhd&jmdblh2—gp limmzrﬁ 8- iﬂdol-ﬁijﬂl %nﬁnﬁdﬂomlyl

q}/r rol-1,3-dj-yl,

e idazoi- l-yl benztriazol-1-yl, benztriazol- -5-yl, benzoxazol-2-yl,

_ benzothiophen-5-yl, benzofuran-3-yl, and indan-1-y1; and

25 (iv) The phrase “10-membered, 6,5-fused bicyclic heteroaryl” means a

Seppe

10-membered aromatic, fused-bicyclic ring group as defined above having carbon
atoms and from 1 to 4 heteroatoms selected from 1 O, 1 8, 1 N(H), 1 N(C;-Cs
alkyl), and 4 N. Tlustrative examples of a 10-membered, fused-bicyclic hetercaryl
include quinolin-2-yl, isoquinolin-7-y1, and benzopyrimidin-2-y1.

30 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 ona

carbon (CH) gtom and/or nitrogen [N(H)] atom in the case of 5-, 9-, and 10-
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i mi dazol -1, 4-diyl , tetrazol - 2, 5-di yl , tetrazol - 1, 15-Mprch 2007
oxadi azol - 3, 5-diyl, thiazol- 2,4-diyl, and
pyrazol -1, 3-diyl. Preferred substituents for

wonelqi¢¥6ed phenyl, substituted naphthyl (i.e RCI/IBN03/003616

substituted 1-naphthyl or substituted 2-naphthyl), and
preferred substituents at carbon atons for-
substituted 5-nenbered, m)ndé I|c het er oaryl ,

S o BTSN TG o RN 120 e
2040 anes PCT/ | B2003/ 003616 -61 bicyclic heteroaryl
.are C1-C4 alkyl, halo, OR O Cl-C4 al kyl, oho ("=0"),

1, 2- e uihanacs DRatcd 8- midBored) tic hetemoaryl
N( oL gméC(O)Cﬂgﬁ? RS R RN (ﬂlﬁ’ﬁb% coot o

nciutedH-kydryxy-oxa@poid-#, S-¢h owctmqml 5@@0) NML\e

e EL I o A gty
Clmwﬁbﬁs- Qi ﬁtetr@ﬁdliﬁ)- OH, cF2-oH, S(0O) 2NH2,

SOZQ&@ S(0), 2N( CH3) 2, 5&0) CH3, . S( O 2CH3
S( O) 2CilbIstratve-Sampie o subsiivae rm?nmred,émlmychc heteroaryl

R Rty e U R oA Sl e

Theylt @—tdihacrazbﬁgl%mbﬁﬁlﬂdﬂp%hdyﬂmgm&ﬂiyhpyﬂzmaﬂyb and 1H-

group -0 wherei n the substituent
1PXﬂﬂ@t479nfehé@| oxy is bonded to adjacent carbon atons

e e
iliigd%dd &(Edmh?bnkt@l)@ﬁbkﬁ%@tﬁh%y-mbhﬁql 1- (meﬂaanesu]fonyl)-
enzoxazo

SRy S BIstaE o mmasrw?hydzommﬁa@m%f 3o,
sys?dm%g i), SLOHR bl AN W EBbHRiEBE € 41,

aﬂpﬁo‘etyllaﬁrﬂmatlﬂﬂ—yl han@hmuqsa]fdne;ﬂand;ﬂ@yl dm:yano-ﬁ-aza—mdol—S—yl
not cont two ring atons

het er ocycl oal k
bé’ﬁééc@tﬁbdléla]@ PS‘FRE%"WY%C‘??“&PHH%O -oxygen and/ or
sul fur 1#hQF%ive examples of substituted 10-membered, fused-bicyclic

heteroaryl include 5,7-dichloro-quinolin-2-yl, isoquinolin-7-yl-1-carboxylic acid

ethyl ester, and 3-bromo-benzopyrimidin-2-yl.

The phrase “5-membered heteroarylenyl” means a 5-membered,
monocyclic, aromatic ring diradical group having carbon atoms and from 1 to
4 heteroatoms selected from 1 0, 1 S, 1 N(HD), 1 N(C,-Cs alkyl), and 4 N.
Optionally, heteroarylenyl may be unsubstituted or substituted on a carbon atom
(CH) or nitrogen atom [IN(H)] with 1 substituent St;,lccted from fluoro, methyl,
hydroxy, trifluoromethyl, cyano, and acetyl lllustrative examples of a S-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—_




The term "oxo" neans =0. Oxo is attached at a chtMgFrh 2007
atom unl ess otherw se noted. Oxo, together with the
carbon atomto which it is attached fornms a carbonyl

- WEO2BMP18366c . C=0). 25 The term "heteroat on i RCHMBIVS3/003616
0, S S(O, S(0)2, N, N(H, and N(Cl-C6 alkyl). The
term "hal 0" includes fluoro, chloro, brono, and iodo.
The term "am no" nmeans NH2. -613 March 2007 WO

R K
AT N0, L R S Bl
G If?‘ﬁ"%‘?‘r' SRORERCERR, %@@yﬁ‘ﬁ“@g%ﬁwﬁﬂ}@?@&% ;"

5 :Eé%fr O, LRI ARl BN N RINRES v s
i'n%epen elﬁflegﬁéel ect%ﬁ%ﬁ%@gg&gfﬁ%scﬁ%
SHINGGR, Saprsiocabroncryon St e

are taken together the nitTogen a

tHEY M )0 860)-CH3,fON GHS; S(@) OF fIRIDBISID), ;. ‘
nmonocyclic heterocycle containing one nitrogen atom
and  c d¢apepially preferredsubstiteents 4rerlR-methylenédiety,, meshoxy,

€q. - G12 al kyl d benzyl, or wherein the
e Ry omBRore ged Kupoda « he
10 nitro Y b ' re honded to forma. 7:
o 12 Bl el F IS oPsBs B SEBa R ot £ rhrO2
Nyheréieiehe AlRiRe YRR optd.onally. a, C=N
doubl e bor]d_v\helgq.réﬂ ﬁ?tﬂ{ ogeﬁi%g?g%r%o ngrggml%aﬁ?@%gﬁé{n atoms of
_|th¢ a@ﬂpawhlyleiseuibaﬁpytattodbg_n _ari~marrgoe1fa:ﬂgi?g{ Blugtfitive kt;:xamplles of
{ { . {
S 1B DYt 2P Gien Sy Pk Hesnzorazor-5-y1 of ofmula
B 8-di azabi cycl e[ 5. 4. 0] undec- 7- ene (DBU), :
1, 4-di azabi cycl o[ 2. 2. 2] oct ane (TED) and
1, 5-di azabi cycl e[ 4. S\ O} ™ ®ne. The phrase
“phar maceuti cal conpop ‘ ans a,conposition
'suitable 20 for adm @ ti o in nedical or

15 veterinary use. The ter # adi®Pxed" and the phrase "in

m.xt ure" € synonynp and nean in a state of
g%f’ﬁlblsi ﬁ‘f“%ﬁ'@%ﬂ@é%@%ﬁmk%@%&mm xt ure.
Pr ef ers gebellBicyclic group is a group wherein two ring systems share two, and
only two, atoms.

S

Py

It should be appreciated that the groups heteroaryl or heterocycloalkyl may

20 not contain two ring atoms bonded to each other which atoms are oxygen and/or
sulfur atoms. '

The term “ox0” 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).
25 The term “heteroatom” includes O, S, $(0), S(0),, N, N(H), and N(C-Cs
 alkyl). - |
The term “h.alo” includes fluoro, chloro, bromo, and jodo.

The term “amino” means NHp. -
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WO 0BHHAPS6 a5 defined above.

a honogeneous nixture. The term "patient" means!3March 2007
mamal . Preferred patients are humans, cats, 25 dogs,
cows, horses, pigs, and sheep. The term "ani mal" neans

humans, cats, dogs, horses, pigs, sheep, cows,
nonkeys, rats, mce, guinea Qigs and rabbits. The
term "manmal " i ncl udes hunaﬁ?,'conpanion ani mal s such

as cat The phraae tiwioghacept, Bﬁﬁﬁi&'ﬁaﬂ*‘ﬁz cabol AR EY SR carbon
e

ch@ ztees,' and | ivestock ani S such as horses,

c 3R %B? FOMPEE 2 SHBEP-carbon double bond that is-capable of being

- substituted 611 a5ch carkon s rch 2007 2004/ 014366 -
PCT/ 1820031 D036 18 o gD %é‘l’\%ﬁ%a oy g2y le:bRngeis -
agonigiged ineaeiromatié or SoraEorGtHIFE 6yl ¥ 86y cHikag dAH;g;@ elic or
Mai.ch ﬁ@f' udes those being raised for neat an arious
bYPPOGYHeEOR o, a bovine ani mal i ncl udi ng cattle

and ot rgs pRREDEL S éggﬁ enus, Bos, a. porcine. ani mal
ingl ug%gggdone?%ﬁlﬂo Ao an eotrﬂeé’flsﬁg?%'@%m‘ niigegen group
gwhersingbe 3 sabstuents ave indeperiienily sdletded BosELE 'aﬂ?,ﬁt her
FErrbers of the genus Ovis, dorr?esti c ganﬁaﬁg ot Her

Britelescystoallkyb byazylsorGularain two e teisabdtREhnt 16 tALRS @pether
beiiggh rai sed for specialized tasks such as use as a-
b¥4 thegptrpgangdam ta which they amgbiondecitoifomb a 5+ océ-netinitred,

e Sdvhf it her menbers of the famly .
%%_E?‘Z@E? E@%‘?@“‘E@%‘%ﬂl‘%ﬁ@m%@am AR sathons afamsyaad thie
cibirg substignent is sehoicddronn i j ' i C.
and ot hé?mrlrlenbers of thg@g&?&‘*ﬂ?%ﬁﬁéﬂﬁ&g@%ﬁé
cRrRetituprisl ereitekengogethersith e inf®dgdeh ¥tonPlo WHiCh ﬁﬁ:&r' a?@ﬁthded to
RERSES Z_nng nedrqt)zer%, of Equus and Canis, a$ wel
aST8 %50 & btgd Piryglicdetsgoyslesmontainingl or 2 mitrageh atoms
nexdiartion i Eqh.: nus_Felis. The
phrase ']'la n?l?g gﬁg gpﬁdg%ﬁf“g & ?? _VN(;' agur%g §?“£WE%% NUTOEER BiGHS are
drresent @H‘IﬁU@hVT Qﬂlﬁﬂeqamﬁlmﬁar}omrgﬂﬁ@hmmﬁﬁthi& ﬁié]lcﬂ{ﬂamine,

al.t thereof, qr a tautoner thereof,

PRI EiheyheBr digttiming, Seielaesmybmstbyioimiscor
tih®-dbantseyclégi4; ' A i ent
et on T A Eh (TR, 1Rl Rlor 5P 2l e i)
(fBfhtel-diazabieyclald 3ddmmes-end.f ect i ve anount can be
det er g [mental ly in a laboratory or_clinical
setti ?g@%ﬁémn?ﬁ%ga??’rﬁm GHRCSIHER | means aiprepasition suitable
dort atirhinizeatiad in redisil ok Reterinary nse.

The term “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 bumans, 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
Ppigs, and rabbits.

The term “mammal” includes humans, companion animals such as cats

and dogs, primates such as monkeys and chimpanzees, and livestock animalé such
as horses, cows, pigs, and sheep.

Preferred ani mal s PGTABRUGH03616




20 States Food and Drug Adm nistration, or equi {HhMerrh 2007

forei gn agency, for the parti cul ar cancer and pati ent

bei ng treated. The phrase "anti-arthritic effective
WEIR14366pans an anount of invention coMpPounECTAR2003/003615

pharmmaceutically acceptable salt thereof, or a

tautomer thereof, sufficient to inhibit, halt, or

cause regression of the arth3-tis bej ng treated in a

25 parfhe ‘ﬂh%sepélf\’e&%k %mﬂﬁ&* gp%ﬁ@d) %%,;ﬁ% 5%?:{3 ) fiﬂ?lpﬁqca,ted

exa&e i N hunans or other -
equ fieds: aibvioh rincludes medﬁngmsaedoﬁmarm&ﬁhé BypiBdikts,

- E8or bl <Rl i hbhe catleoadt oot memtbers of hecgsnio dbs, a
ap&caemﬂm%auﬁhgab Bllic c HinSHH e!d;ﬁé&g %’IE g»g%{); 28528, an

for the particul ritrs an
5 t Pine @gimad Onginding shesye atidVidfed (ﬁlemﬁﬂeri) bf HROgeni® UINis, domestic

R L R byl o5 O, G Rbeoied amsdeupeds being
t ke Wspbﬁﬁﬁﬁﬂftasks §15thds‘ﬂi:€ e a %Q‘F{ %‘gh%l ?%u ! éﬁ.ﬁe animal

matri x nmetal | oprotei nase-
f iBehdinge demestici hotsesdimdy other anerérs wofdtheefamilyhBaaidie, gdhus
13 March 2007

W@%oﬂﬁ T *@ﬂ%é}q@g%slecmneq%mmdmm
10 edaspbd oher m&mm oPthe Qe ﬁmld do sﬁéé&é}ﬁli’aﬁqpeﬁ being

i nhi b| ting anmount can be term ne exper
|1ﬁlsﬁ IPEBBPA\Y &rfe@rpamnahpmabsesa £, ngmbers ofByts et i&ams as

| I8 .l nes the United States
PR RO e St O3 and oings memberscatahe family
a@ﬂ:daq,,geﬁmeerHae particular MM -13 enzyne 5 and
patie being treated. It should be appreciated that

det er hrass “antiganess @ﬁe@m@@gmmﬁ rmsans o spwpent aflineeation

5 a&gﬁ] nar y S k%ﬁaﬁggg %c%ﬁf/ %{#GP%B a?FgahﬁB{?gég there(’f

eauf&qxerﬁ alinbébit) dalt/drioske béér@%ionﬂf@h%@é%%mgq}éa%tlh e

anoun and "therapeutically effective anoudnt” are 10
Uentoq PRiSRh Pertatiepy Her sspmplediompuunsiondtherimeammals,

_ %% QY- YoN al | table salt
t her gg%mbor ahgg g?% C?‘EQ% g%?ﬂﬁ%e‘fﬁ (’?ﬁgﬁfmﬁg *@e{my
mcilmmmmm mhy bithe aomdnt 1 f daﬁ:bmta 1&% ofiR United
min to a patient suffering froma disease
20 %’ﬂ%‘? dﬁ%’%“@df niREten, Qﬁ%%ml%%@mgp agenny, forthe 12
chla‘i’&@ﬁce%ﬁ’d ﬂ-% The term "tautoner" neans a
orm of invention Corr'poFﬁ existing in a

The phrase “anti-arthritic effective amount” means an amount of invention
compound, or 2 pharmaceutically acceptable salt thereof, or a tautomer thereof,

sufficient to inhibit, halt, or cause regression of the arthritis being treated in 2

25 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 seiting, 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.

30 The phrase “MMP-13 inhibiting amount” means an amount of invention

- compound, or a pharmaceutically acceptable salt thereof, or a tantomer thereof,
sufficient to inhibit an enzyme matrix metalloproteinase-13, iﬂcluding a truncated

form there.of, ihcluding a catalytic'domai_n'_ﬂ'lereof, in a particular animal or animal
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7 term refers is
hargomt combk detgrnained experigtentally o pgaboaatonyemr@hmcaenémng, or

A8 BE b0 Siot HELRIRy R GRoE SRR VAR s R0 Ree Drog .
- bABshinisteation| ersdquiiaiifit fRéigialehcl h@r%ﬁﬁwa%

state of equilibriumwith an isonmeric form of thgMarch2007
i nvention conpound, wherein the invention conpound is
able to react according to either formby virtu

‘ e of
w?ﬁ@‘"’éﬁ“fl ty of the fornms to interconvert by PCT’l32093’003616

isonerization in situ, including in a reaction
m xture, in an invitro bi ol pgi cal assay, or mvivo.
20 The tens "(E)" nmeans ent egen, and designates t hat

Lﬂéﬂ%ﬁ@&%xh@?le iRk offfl BlSnRal B" sh MAVIBAS ‘ifi}nfntﬁﬁg

he conformati on havi ng the t

(W AB H(vv) 25 C D, V\hereln the two higher-r

- sukpatienideirg Beated. gr oups A -and D. The term " (2)" means

zusammen, and designates that the conformati on about

the doltishesldbe dppmmahddtatﬂhennmamn eff woperidosdgedorms, dosage

r anki ng

: f hav h . ‘
BRI, i AR i ool A Dl OF Aindsy skill i the
A ButiBRA0hE redidRired) aﬂ@ﬁﬁes%@k AR 14366

AB2003/0036i 6 -65 Prelog r I ng system on the

sane sThepluhses Heffentivh amobutiand Athe#peutinakly effoctiv dnfount™ are
 CYBORHBPE TPEA g oS FmRaRg O s eenLRaignea.
| %?t%ﬁﬁceﬁu@ﬂﬁr chgtaﬂ)l& s @ietedls, Rp a%B%&%&E@fj ﬁi’ﬁgfen{ 3% ffect

site~of was previously thought”’

gapeprgvémens of thelwandigpn Weing reated teien axmnnnstapd b & gatidnt

the.top.that .. all d an cha| froma
BT RE oo pisBhne BNEG: SRR B MR Sanirignatly romdiio
CilPaddidial MMPRakiAeE. Applicants has di scovered that
the Si' site is actually conposed of an Si' channel

angul alhs/tegniastoras” means mtommyofdnvenion cwptllmdmmﬁmg ina

o by BBl AR vl b g oF o htom pompppad wperein
f theGhventioh c@npoihddl afie R teadtcBording e Bith@TolR B RS 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) dc;uble bond

is iltustrated below by the compound of Formula (W)
A B
— -
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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to solvent. For illustrative purposes, the Si' & Margs2007

the MW-13 enzyne can now be thought of as being |ike

a sock with a hole in the toes, wherein the Sl
~WOrRAMAEH366] s t he region from approxi mately thePOwABIOOGH03Ei6

to the ankle, and the Si" site is the 15 foot region

bel ow t he ankl e, which foot region is angularly

connected to the ankle regi-6h. Mre particularly, the

Slp: if] rt.of . t Sl osite.a I S..
rereIokRRRe sy, SPAE spab sfE0E 48 aolPE bna. Firysible bofais
r ddusthated belownbyl the 2o@pbend diFoddia (Xpe Si" binding site
whi ch has be new y di scovered is defined by -40
[ ' Tyr246 to Pro255. The SI" site contains
at | east ym _hydr(xgen bond donors and aromatic groups
' with an invention conpound. Wt hout

to b& bound. Whergimthe ara higharaanking subptituenis are
[ r elieve that the SI" site could be a
rgcog%?‘t&dﬁ

ron'site for triple helix collagen, the

nat ur alit sholokt bat@ﬁfemfatéd\/lﬂxalahc IS1' isBe REAMP-23 1A pleVRusly
nformation of _the SI" site is 25 nodified only when

C - » - -

aﬂ“"é‘ﬁ 1 i agras st Hpenl v anich yédichcomiained  antapspinigyat the top that

[ ] A ths C re L1 S .

iy Qe ah Mt il A0 BBt BSBER rRiledte 35 Sy toing

pbisling;, kid waoéloguden i boidre.CApplictts hixpdissdveted that the S1' site

achi evaﬁsl e W tg(}%he pi.nding pattern of known )

s & By Somppiediof 4R S 1ofhagn.2ngulatiy sensiested e a pawhdiscovered

bindi Lok : ey ¢ ih ;

, POCLCCNRA Blifet S UEgl | 98, 1P ST ot SRl e e e

Sthtcha\II:hieh ganbaKposEOd fl?icﬁoﬂl ‘gradiptof Appliearite riﬂvf':'n'ﬁmhi oRxhbiinds
ans. threonine 245 of an M& 13 enzyne, 13 Narch 2007

VRO 2 A PterpRRoBB e 166 of it MME - can now

" B et/ Sl ERSiA i Q1

(o o S B R AR Wit a5 P b RO B ST i

eifzihasegionfremt approximatel ot bpenng to thie sinkldi med He1SUfsitads the

-13. |t ,shoul. iated that th
el P e Sl 0 B0 55 o) et e ne
| tagidred to, the follow ng enzynmes: MM 1, also known as

interstitial collagenase, collagenase-1, or

fi br obMgse paipidardy| the $§d hehranelNR- pecifit portlofahna Sdssite and is

g ' ' K e ol l.agenase;

PRl SR 0P L1 TP oiedaf G e Fvigies £ Leu2so 1o
Tyr244. The 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, thercby
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 patiemn 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 §1" site. |

The term “_’I‘h{)l_;_fZ4‘_5” means threonine 245 of an MMP-13 enzyme. .
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10 MWP-7, al so known as matrilysin.or PUVP-1; MsAVgreh 2007
al so knomn as col | agenase-2, neutrophil coll agenase or
ol ynor phonucl ear-type ("PM\-type") coll agenase;
W&)Kaﬂ"& ¥f|‘so known as gelatinase B or 92 kDa T ABYO3/03616
col | agenase; MWP-10, also known.as stronel ysin-2; 15 '
MWP- 11, al so known as stronelLysin-3; MW-12, also

known as netal | oel ast ase; - 3, also known as
col | agqna&emBThM@zﬁ’ﬂm &ha&ﬂrebﬁiﬁ&m%fmiﬁ fse.
("M 1- MVP or Ml - NP ,asoknownligg

MT2- vafhe MMM@BS?’@WSMMWZMMNMBM so
known ,,MNl known MWPs
ot e e Meafhiaie 23 g il eiiiee b
this | maBEIdYR appRReiated Rut thé Mafr );tmétallo%{e‘ﬁthsbssmq:lude but are
synonymous with the phrase "arthritic condition

i met kimed l9s thedalewinigtengymes: heumat 0| d art hr| tis,

degene di_se o]e} | oart at hi es,
gouty VBV alsBalbulz A5 Sund ROleena, collieBine 15t

| fibesbldsBtype tcbna dngse;and psoriatic.arthritis. An

al | osterl C inhibitor of MM13 having an anti-arthritic

-ef f ect MMP22, elskaowa aa gelatinase A onst? kBaType Bacollaghndse;t s

~the Pr QBNABS ¢ t ro reverses

" progr essi oﬁssa}sﬁk%é %S&H%E&ﬁﬂog tr‘g‘?eliﬁ? 1gne or nore
synpt oneMPL7, alky kabenek nidhelysia ot PUNIPQ ; di seases and

~di sorders |isted above. 13 I\/arch 2007 WD 2004/ 014366

PCT/ | BMB % 0l kwownagy collagenaserd, newisephilpoHagenaseor

.concentrati < LV .&X essed_ as
m cr onol ar ggl Oﬁ@lﬁ.g]l% gﬂl&g & ire 'tyéeﬁﬁﬁ#i‘iﬁ CPassn
enzy me MMP#, alsptkinowacik Igh&]atmasbB orSXRD I T9pd BY Bodtfdtizse;
means the concentration of a conpound, usually

expr es YMP-X), glso imews 3¢ ptemelysincZionol ar, required to

_treat M%Sﬂaﬁﬁomoﬁﬁ%guéﬂgf?ﬁﬁ 32 pat i ent group.

MMP-12, also known as metalloelastase, _

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; | o

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, spondyloarthropat}ﬁes, 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 mseases and dasorders listed above




The term' ED3d' means the concentration of a 13March2007

conpound, usually expressed as mcronolar or

nanonol ar, required to treat a disease in 30% of a
WOR00ENHI&Gr oup. The phrase "pharnaceuti cal PCT/IB2003/003616

conposition"” means a conposition suitable 10 for

admnistration in nmedical or veterinary use. The term

"admi xed" and the phrase "inb6&dni xture" are synonynous

and nggP+d b | LA a honmpbgeneous -

het er ogene'éoﬂl}1 eﬁg?%( %@3&&5%?%%%%0‘1 %{la cémﬁmgé‘ﬁ Expressed
mex migremoks orsmdorhele isiuired € RINIEIE Gn efAierd Sy SRRy

_ s a disorder of hyiﬂ ine 15 cartilage and gﬁyby
S hondral bone characterized by hypertrophy of

ti Ssueghd At { | . | i nts V\hiaﬁf;ﬂ, ma

or may not beig:@oﬂﬁpéhgg F%g:% Bi’/&‘ﬁ%he{"ggﬁ %)?Oé?ﬁ'ogﬂd’élfu aﬂxP%é“ed
5 c a¥ midremyelas or hawenoldheqgphedreted hadidastoin aboht 4% of a patient

related to the terns "treat" and "treated", neans

aff%i stration of an invention conbinati on as defi ned

above Thaferm™prRiis t e revents further

progress, or ‘Irﬂg\%éér s%aggglf 38’?%*’?@“3%‘%‘3 &?an PP“‘QPS‘?ZE‘Y expressed

whrghisronadlasennapomolar, reynired sytrat @ diset iB30% 0N £ patfent HBup.
. listed above. The phrase

di seas,ﬁ% ap‘ga&di“s rders aboy e ]
"i nvent 0 R ESHp BIATIACRESSCOMRAS OB Marans areomypgsision suisable
10 aforﬁ&ﬂﬁﬁﬁﬁﬁﬁi&;iiﬁﬁiehiéaﬁﬁ%fé}iﬁ%ﬁs?m t thereof, as fully
o erm "ron

defi ned above. 25 The t ‘oxi ¢c" neans the
ef f i cathetrrmdtasimiked” podttherphrase “gr shtigturd @8 syidigmdas and

aﬁeﬁi{‘incytgmt ic effect is observed in 10% or nore of
a pat 1eht cpoparatT SROmPEENeOUs A hetelogenspnympbamssPrefrared is
cohmaosteta Bk tdre( 5- (4- met hyl phenyl) -

3-(tdfl uoromnet hyl %-i H pyrazol - 1-yl ) - benzenesul f onam de
Cel ed®Rpasl hasein, thgphroed attiluge darmdged meganadieorder of hyaline

| Ly. d by the FDA f
15 (oefiled abd MBLNHEN pEY CEihet AL LG oy S ifdiey s and

aarduiRb| th OftivelveaNjolrts)] whRtie RIS i :
n%lrtket ed under t hnje t radenane " Cel eglragihﬁcgl gccc'(c))%p%mleg by
cHreoRtan efhyaling¢astilpge surlice for the treatnent of

bl addefhec py entatj ve March. 2007 WD "

2004/ 014366 PCT] #E@%gg[/h%g‘éf ae?égjtﬁ%f?&négﬁi‘:"ér?n%n‘aeawm
: posins ederiaisirationpali an, indlion colfihA40R 28 Hefiféd iHdRe that inhibits
20 treatment of d SJ[:unitnonhea. Cel ecoxi b has the structure
2 & LR E3S, prevents her progress, or reverses progression, in part or in

whole, of any one or more symptoms of any one of the diseases and disorders

et listed above.

‘The phrase “invention compound” means a compound of Formula I, or a
pharmaceutically acceptable salt thereof, as fully defined above.

- 25 | 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)—_IH—pyrazol—1-yl)~benzenesulfonamide. Celecoxib is a

30 - selective cyclooxygenase-2 (“COX-2") inhibitor currently approved by the FDA
' for the treatment _of osteoarthritis, rheumatbid 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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O OCF3 AS 0O N H2N H3C The term "vl decoxi b"13greh 2007
t he conpound naned 4-(5-nethyl -3-phenyl- 5

. WAL 2044004368| | ) - benzenesul f onam de. Val decoxi b ireTaB2003/003616

sel ective COX-2 inhibitor that has been approved by
the FDA for treating osteoarthritis, rheumatoid
arthritis, dysnmenorrhea, anr@B-general pain, and is

e nder the tradenane "Bextra. Valdecoxib is
RSPl W pO oAV R i o FeEiSred gy ahondreacment of
Vayaesorthba, TfecbXi® hal tHeltlobfute dadWbeRR:om N\ | pl
H3C 10 NH2, It should be appreciated that COX-2 is

516 Rgi N s¢Rf hase-2 and

” A sel ective inhibitor of
inhibit COX-2 selectively
atio of 1C50 for a conpound
with COX-1 15 divided py a ratio of 1C50 for the
conmpound with COX-24==greater than, or equal to, 5,
where the ratios arfe detprmined in one or nore assays.
Al that is requirey to/f determ ne whet her a conpound
is a selective COX-2rinhibitor is to assay a conpound
in one of a nunb gf well know assays in the art. 13
March 2007 WO 20037014366 PCT/ 1B2003/ 06306 -69 The

term"” | D' . 5.an_agronym for the phrase

" nonsttbsééleﬂgl vajﬂffqogu ﬁ’f‘ef%m(i?ﬂpoﬂﬁl gemed dr3-Hethsddsphenyl-
adysoR 246DV Beh 28 sifon B! \/ > S%6idor)
and cycl vogxygenas e(-)2. I\/bs‘trﬁdl\%?g)\Is‘dlgs)g1Ta aﬁgﬁgﬁiﬁﬁ‘?%((%@% #or that
thas been)| appivad byi the FRA vor treating bstesathritif, 1jhepmapid Akhritis,

' i vat | uch as .i.buprofe aproxen, .

o Blsheliihesthd Pnerd it Xais st ey B depine {Btrs”

d¥eidecnixity BSin cligftll trials for the treatment of migraine. Valdecoxib has the
striicture drawn below:

It should be appreciated that COX-2 is also known as prostaglandin

- synthase-2 and prostaglandin PGH, synthase.

A selective inhibitor of COX-2 means compounds that inhibit COX-2
selectively versus COX-1 such that a ratio of ICs, for a compound with COX-1
divided by a ratio of JCsp 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

* ‘compotind in one of a riumber of well know assays in the art,




as tohnetin and sulindac; (3) fenanic acid 13 March 2007
derivatives, such as nefenam c acid and neclofenanlic
~acid; (4) biphenylcarboxylic acid derivatives, such as

wohbddyeizzal and flufenisal; and (5) oxicans, ﬂaﬁgbﬁﬁmms

pi roxi m peroxicam sudoxicam and isoxicam er

useful NSAIDs include aspirin, acetom nophen,

i ndonmet hacin, 10 and phenyl lggt azone. Sel ective

i nhibitors of cycl ooxygenase-2 as described above r’

rray belkeaEm dBISAdDY s Hbaommpior shesphraskrimonstervidaliantys” |

' c 0 rrp onen ﬁ}rg Wﬁ%\? (ﬁ:%prpaﬁeﬂg horu%i Pivz’ld}j\‘@{’ib\yté cyclooxygenase-

| hIGaK di) aid cycluhxygamsee) Mo@NIAIDsTRI Within one of the
O{P)ﬂr maceutical ly acceptable salt thereof, val decoxi b,
- me W slas§esy §) eopionicaié derivatives sucdods ibuprdfen,

| further
> -iq%gl ud g’s% gdsg’n @%Péo Qtaﬁle 8tltxﬁererﬁ%)r%8€(ﬁ£?§ dervatives, such
chssoinictindnd bolnelac] (3) finanticladie dappriecs, sidthsthieiindniic bbig
the term "Enbodi nent"

Su of the In ti.on above,
apclofEnaio Geioh U Biptepew op i corvmavass o8 o sl
| hatiiifenisatt R éﬁ) %czﬁﬂ? sﬁ&vﬁg)g:' gﬁn %?%@ es{l&gnéa?n 3>

of referral. e coénpoun
pbewicaas Qtheramefu) I\Eﬁdﬂstmﬂdl@ ?Spilrh$adett&mﬁ6§hen ﬁfdomethamn,

ta t here i ncl u le coppounds which are
10 %@é’ﬁf’ ﬁ“ o%la%nvwhl T8 BEENIqax yEenasey? @8 dessribed above
' '%B&dn%:d@&utsggmmsq%s oFormula | that binds
al l'ostecrically into the It site of the MAP-13 enzyne,

i ncl ucﬂ'hﬁ!gem‘éd@gs” sihinhnie Bynonmndusawttﬁﬂm/p}dase@ tazived Si "
wi.t.hqut . t| n q(}a\‘r;,dl nat.i ng,. bl ndi ng t he

Fihfpopdiel t e iy R Ry
tdyat Haﬁn@@u@ddﬂ?%b&{ﬁtéblé Mﬂtﬁéﬂe@ﬁ vﬂﬁe&% lng’fa ?ﬂ%ﬂﬁ%ﬁumally

rea identified by one of ofdinary ski
15 pﬂﬁ’ﬁ? 2eal theeoh andran pHesterigrinkibligr ofadhﬁyilfngmdmagdﬂam
ition of WA descri bed
HEFbaF SHRSRG o Ble Sheh el Seess destipi tire.

aI | ostiestionld Bt upprddined Bt MR S&m%yao?% n§&1 !iﬂlﬁc the
I n

test |nvent| on conpound for inhibition of MW-1
edimenisrefgrs tojanigspsct @rﬂusonvdnaonﬁ’ha [Eynbodlmemumcthe

Bi ol o Met hods 3 or
w"i%% ﬂ%e{gg%wﬁ%v’%%#ﬁ‘g?ﬁ%‘é BB 005/ 003616
20 - 70 Fuitielempoaudsi of\Ferhiiar, @haahkteutially A8cepble salts thereof,
anti-infl an analgesic, anti-arthritic, or a

3 43tpuEgS SR GBUTUAR POTDARGS Bhicbaes ypatagnycompounds. An
allosteric inhibitor of MMP-13 is any compound of Formula I that binds

allosterically into the S1' site of the MMP-13 enzyme, including the S1' channel,
and a newly dlscovered S1" site, without ligating, coordinating, or bmdmg the
. 25 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 pharmacentical 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
30 . the test invention compound for inhibition of MMP-13 in the presence of an
* inhibitor to the catalytlc zinc of MMP-13 as described below in Biological
3 Methods 3 or 4

et
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combi nation of these effects, may be readily 13 March2007
identified by one of ordinary skill in the

pharmaceutical or nedical arts by assaying the

KN Qr@T/IB2003/003616
assays for measuring determ ning the invention

conpound' s effects on cartil age danage, arthritis,

i nfl ammti on, or pain. These70-assays include in vitro

assays_that utiljze cartilage sanples and in.vivo
assay sEPRICTuS) SIUFRLPR] SOMRAETGehRYing 8 #9ti-jpglemmatory,  an

ti g&ﬁcb op I o P
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Cﬂﬁﬁlbéra% %“H%O'bvﬂh'agyﬂ nﬁl‘ eH rhr"lqli;l III]IJ etﬁasmvenuon
studi ed by gross exam nation or hi stopa odi c
esempovatl soeffedts bheaniladel dengpze, anhirithy mﬂm&mrﬁ- pain. These
b| ol oqai ¢ nmarkers of cartilag ama e such for 15 -
ﬁébﬁg"e ﬁ!&? O 3BH YA Baaiie ‘éf“q g7 81 Pvivo assays in
ce,ﬁbg r 0
b i e o A«

|pm9nﬂ¢\ammnrrpound or _,control vehl cI e may be
admnl cartllae agent to an

d
ani mal er : w%wgpfrg%a(rg W ps Wégl P 3Ry an amount
bef aglnvamv&qnpuﬁn& JF bbdeRA %el'n@letlﬁgyég@ b @RnidiEd W@ a cartilage

eval uated by gross exam nation or hi st opat hol ogi ¢
eslamiging agentdd catidageaand Iﬂmgearhhgecd@ﬂmgaaﬂuhhngfefﬂ:m in both

5o B o S 8 e e,

daff&@eme@ﬁur%eﬁfeaﬁ l!ﬁ(ﬂﬂ@ﬂil RharO | POk BlagRIakREE DL as, for
cartil age damage such as, for exanple, "proteoglycan

c B¥Aanie, m‘pteﬁvgbfp@tk m@ltuoméyd@mmne Sententa Furtesrhinde v assays
t til
darmgeglyé |gF| %aéﬁ/%?ollﬁlggttfo Ii?%“%ﬂ?ﬁ% ﬁgr - Ib@'i?%ﬁomf‘ﬁé)f an

affvenitiort eoﬁ@oamrbﬁlc%h@ae%mae 1Bily BS AdminfstHeP WHE R cartilage
upon the particular assay enployed, but in any event

i damaging pEeMicio anhanimeh andidhe effedtsue! the inventiemeempoust being

SO R RPYht b, 52 RPRRR 1R B Wighacon o

phistopathologia bk aginatiapef theasrtilye, by oriatlembf theceifects in an
using a gqlone of a nunber .of in vivo aninmal nodels of

paFHe medal) onfinqtignal, limitatang jobthe o#&%ﬂddy)lmamah gesuit from

Bl Ry, SRS S LR f St W

Memahtas 2f20 Exaﬂﬂezm%@]yéﬁﬁ@ngﬁf bt BRAYORy 0BGl ntent.

Several methods of identifying an invention compound with cartilage
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 aﬁy one of a number of in vivo animal models of pain

Still smnlarly, invention compounds having antl-mﬂammatory properties

. may be identified usmg any one of a number of in vivo ammal models of




-71 inflanmation. For exanple, for an exanple o}3 March2007
i nflammati on nodels, see United States patent nunber
-6, 329,429, which is incorporated herein by reference.
- WO-208t01k366si m | arly, invention conpounds havi N@cre2003/003616
anti-arthritic properties may be identified using any
one of a nunber of in vivo animal nodels of arthritis.
For 5 exanple, for an exanpig-of arthritis nodels,
see,al so.United States patent nunber 6, 329, 429.
Or R  5og Sxample ofos anpramples of inflasmetion madels, see United
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aigr essi O‘E gq ral neuropathy, pain (including |ow
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25 head trauma, spinal cord injury, nenralgia, neuro-degenerative disorders (acute and
| chronic), autoimmune disorders, Huntington’s disease, Parkinson’s disease,

- migraine, depression, peripheral neuropéthy, pain (including low back and neck

pain, headache and toothache), gingivitis, cerebral amyloid an giopathy, nootropic or

o

- cognition enhancement, amyotrophic lateral sclerosis, multiple sclerosis, ocular

3{)' ' angiogenesis, corneal injury, macular degeneration, conjuncﬁviﬁé, 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 1 and I diabetes, diabetic
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heal ing, nuscle or joint sprains or strains, 13March2007

tendonitis, skin disorders (such as psoriasis,
eczemn, scleroderma and dernmatitis), myasthenia

W 2048143¢f0] ynyositis, nyositis, bursitis, burPGI/IB2003/603616

di abetes (including types | and |1 diabetes, diabetic
13 March 2007 W2004/014366 PCT/1B2003/003616 -72
retinopathy, neuropathy and ﬁ%bhropathy) tunDr
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of Formiula I, or a pharmacedtically acceptable salt
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For nul a or a pharnmaceutically accep
tlmzpnépr‘[{’h&i‘E are selective inhibitors of MM13
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for the inhibition of MW-1 di scussed above, one
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compound for the inhibition of MMP-13. -

As discussed above, one aspect of the present invention is novel
compouhds that are selective inhibitors of the enzyme MMP-13. A selective
inhibitor of MMP-13, as used in the present invention, is 4 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, 1\41\@—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-B versus MMP-1.
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- WORMTI366 MVP- 14, or versus tunor necrosis faRPCDIBZO03/0036i6
al pha 30 convertase ("TACE"). ‘A preferred aspect of
the present invention is novel conpounds that are
sel ective inhibitors of NU I\]3P-_13 versus MvP-1. 13
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Feiranhceuticalf acBeihing SRE@EcbE %}thﬁm lgﬁ%%ﬂtlésbolfvﬁ S8 L,téman full-

thereof, which have an 1C50 W urman

| denggh VMR 3 6 hMIVRAIBFL rara) humanaVIMEYE® cadiftid domain

oI 1SCEF el isp S8 oA 50 amrromolr o prpbamde
, : (VHVEMB-18BL 3 ot tal Haman

TV 15 LardtNE el a1 365551 S o ebal e tl
10 ioforatatlar. Exainples bf5i0fogil nlofteds hif@Th Ak ARG YA for the

with an MWP are descri bed bel ow in Biologi cal
FovegoR compounds Wik adVIMP msdeseribed below ia Biological Methods 1

B ept [t t f, f
o Ef ColublRid S THSRANES {ptiRntrsul oGt enble it ewpof.
variahy gomyn thivRof aswdofied tibve, that doRs Siof RAR an Wy SEtHAIN, ! @%
0

10 m cronplar js excluded fromthis 15 invention.

STZY e hahidesi ton. Cbeayelined0 micromels it exchided frotrhibis
15 fig¥eiting. nontoxi ¢ pharmaceutical ly acceptable salts,

including, but not limted to, gcid addition and/or

base Swmesof thténvantich cobdniddars @bﬁ&l@éﬁﬁﬁtﬁéﬁ%ﬁg{i{g%mm

%ﬁﬁ}{ngal vention c!ﬁrrpo nds, whereas the base addrtton
CEPECAH Y  AEEPRYg i Brlading, Sht noh ligdted dop aciddaidition
Ahb/oPThakd @aRs.f PhéTEa b4l opey the .. -
con'gounds usef ul iﬁﬁrt‘?l éémf)ﬁv%lrtl% ihag%%gﬁ%c} ﬁﬁ)@é[}{aﬁ%a}qunﬂon
&ewppungds| evharsia thelbasei addital salisoret fogmirB Fios: hBMR M dveRion
S Akncd wde nont oxi c. salts derived from
20 ERRPAUNEC At AHEG fORRE. 8% Kb b e of e estppounds usefl n
- pikcispdionc, sul furic, hydrobrom c, hydroi odic,
hydrof | uoric, _
armaceutically acceptable acid addition salts of the basic invention

- compounds include nontoxic salts derived from inorganic acids such as
hydrochloric, nitric, phosphoric, sulfuric, hydrobromic, hydroiodic, hydrofluoric,

25 phosphorous, and the like, as well nontoxic salts derived from organic acids, such
as aliphatic mono- and diéatboxyﬁc acids, phenyl—subsﬁtuted‘ 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, phpsphate, monohydrogenphosphate, dihydrogeﬁphosphate, -

30 ~ etaphosphate,  pyrophosphate, chloride, bromide, jodide, acetate,

- trifluoroacetate, propiqnate, caprylate, isobutyrate, oxalate, malonate, succinate,

suberate, sebacate, fumarate, maleate, mandelate, benzoate, chiorobenzoate
: _ \

-~ methylbenzoate, dinitrobenzoate, phihalate, benzenesulfonate,  toluenesulfonate,
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25 phosphorous, and the |ike, as well nontoxic &hMagch 2007
derived fromorganic acids, such as aliphatic nono-
and di carboxylic acids, phenyl substituted all canoic

WQ 21436k y dr oxy al kanoi ¢ acids, al kanedi oi c aBCUB2003/003616

aromatic acids, aliphatic and aromatic sulfonic
acids, etc. Such salts thus include sulfate,
pyrosulfate blsulfate sul ff4e, bisulfite, nitrate,

'.%ﬁﬁrret aphosp at &, pyro%@sp’ha €, t%} ﬁ%ﬂé&%ﬂ#&%%ﬂ like.

i ko ctmntcaqdamﬂea;re stlts 6f uoimnacidatsach a5 @pticntadd the like and
oxal ate, _mal onat e, succ:| nat e,

te, i sobut rat e,
ﬁﬁ“é%&%e (e for 5xamplys BorgeS- Myghalel SPhkarmaceutical
bgmg@qt Sf]_)ﬁmr ggeggﬁgn met hyl benzoat e,

di ni t r obenzoat e ate, benzenesul fonat e,
t ol uends udid rﬁﬂ&l,onlﬁltl\bf Ghb%@]nvéfﬁoﬁ%ﬁﬁﬁﬂ@ﬁ@ prepared by

PCT/ | B20 -74 nyI acetate, citrate,
|°é’8fﬁ'8§’ég %ﬁ%%%?ﬁgﬂas? Somy of dhe kempamed Hiithom peificieah amawgt of a

Lkt ol R o 05 8 LRl Al 5 B e

(foum of fthy ccunpoqmldenayamr xggm&mteg %f {mgtaitlﬂma Amgﬁcaﬂdidﬁdiﬁﬁalt $0
Cl acl
TR it a Yast, g Bolatits e, et osn, fetboh disciomspound in the

Rfoﬁﬁé{tﬁiﬁapﬁlanﬁé?”ﬂﬁcﬁé%sﬁw &Fc&(ﬁfﬁcﬁm g&gl re%p&) ding to a

conmpound with a sufficient anount _

tR50¢as® o ctbe pressnt wenticgadiffer rfrdarh etheio m@ad:uuarmﬁd radditien . salt
e free b e conpoun e _regenerat ed
(9%t BT PR e sl BroBpgie surh sla IHV’rﬁ?HS il strycire,

Uﬁ%ﬁ) dit},s MR e Hkd, Ngutf

in thea%Odéonventl onar&nag%gvagéeh%fe??%go%ase orrrs %on

ComPoURds; apdethairenspectve dicity addition galtoerss af eduivalent for

fer fromtheir respective acid
%13?{3@& Ofgléﬁ)?ése?d?m Wrewhat i n,certain physical
pr oper Al wsatoni€ bhadnas@ltieail Iabdeptﬂﬂé/ Yast addifiste SME OF an acidic

hygroscopicity,. and the like, but otherw se free base
fIBYfH’éloaf carppovng et by @mmw wostaging theefree acid formi ofethe

PRI T S SO i B b o,

pinamiine sispedially an @gﬁﬁ@hﬁh{eﬁEﬁ gleaeﬂslhtam& xﬁéﬂtcaﬁsnaﬁclude
acidic invention conpound e prepared by

codiuac cating Nad) fpotrssiami chtibn mmfmamsmmom Inﬁlgﬁﬂ'} feaRium
met al cati,on such as an al kali or alkaline earth netal
«atipnn, (Gat ),analain ik dikseciEfamplesn of gamwiteblani amines are

Eg’ﬁm%lh olf s b e nmet cations inc)Juyde 20 _saqdium
ﬁlgg'faum EHPTOPHEqRE) | si ufiethapplgmine,

(d’i&;%ﬁhex?ﬁhﬁhéi "Bhylenediamine, N-methylglucamine, and procaine (see, for
example, Berge, supra., 1977).

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 th_e invention compounds differ from their respective salt forms

somewhat in certain physical properties such as solubility, crystal structure,




cation (Ca2+), and the like. Exanples of suitabl3March2007
am nes are N, N -di benzyl et hyl enedi am ne,
chl oroprocai ne, choline, diethanol am ne,

W@ﬂ@%ﬂ&lbﬁéxyl am ne, ethyl enedi ami ne, N-net hyl gbwmmmﬁgnsm
and procai ne (see, for exanple, Berge, supra., 1977).
25 A base addition salt of an acidic invention
corrpound may be prepared by-7®ontacting the free acid

P%Rg %ﬁo pr(r)]g( eba“thhSUfflﬁ"ﬁen a%g%\%@?ép their

: nmpm:uve foe adidder prpshes of thie gfescﬁthﬁveﬁﬁafpo und may be -
regenerated by contacting the salt formso forned with

an acfertain B vension fampeupde can exishi unsolvateide farmspauwell as
n free ac f r ms_ of :
ﬁ)e | nven?ﬂ%nﬁg%&r@a&gédf ff&t}&f Hted, forms,

5  sakhdng rtgrdre&aireﬁdmlk Iﬂece?mwﬁntphdshﬁ@lvaﬁdo%ﬁlé €and are

such as 88 t?qllty’ crystal structure, - ----------
- encompassed within the scope. oftht:prcsent inverdionhr ch 2007 WO

2234/ O%é%ﬁ %)u ! ot%‘e ﬁ&ﬁ{dﬁ g%?sefspé&;(i%gg% b:ﬁ%fleqquters

t andt éech rcentee snmg:cdzmstan fthe® ac$ dohfgurgitnp meﬁlvéﬁudnh&)mpound
eﬁl?e Lf3{}ent| on. .Certain invention conpounds can
eS%‘F

AN PRPAMEHC.CPARHOTREIIG,ar epimeric formyof the comprand, as

10 - |lellgg;nmm‘lg¥q; d fornms. In general, the solvated
" " forms, 5 including hydrated forns, are equivalent to

unsol vé.d@tioaﬁaﬂyt;rsemm xmrenuoxﬂmmmunessmdy ekibthis pebRRuRGSRBers
esent i on ZSI n of the | nventl on

%ﬁ‘b W\?ﬂ fsamgrs e ilufech@lbsum alkenyl

e é:%f”cﬁsr aﬁ@)fraﬁ&“ §6 d

|%§ent| on conpound ﬁlggldgg@g@gﬁ@mg gﬁp %8{1}@% |’§“ ‘n¢Shtion

mqusdemcl@dem cin mlsretrms, fspn mami, értigegen @) URd zusAtimek(Z)
xt ures .t her tlonaly, certain

15 Rhertul St e Bt bR et ¢ | comer s
SUCh aGertdie iBRhHEH 8SmpPdunds Rk é%@m drhote H@fn%ng forms.

2 disubstituted allcenyl groups or cis an

| Bveperioforas of ithey invention Wumdsgnqunmrcﬂhnge nfee BxAnyle, via

PRI N NI BRonS 0. iaPite (F ERScRY R 1 Ao ahifigoamnd the
viliitd. Aasinwéntionr @mnpodad eiudeSany @dtﬁo:héﬁ(ﬁf&m%"f the TBRAPBE s

can exist as two or nore tautoneric forns.
20 well as mixtures thereof,

Some compounds of the present invention have alkenyl groups, which may

- exist as entgegen or zusammen conformations, in which case all geometric forms
thereof, both entgegen and zusammen, cis and #rans, and mixtures thereof, are |

- within the scope of the present invention.

25 Some compounds of the present invenﬁon have cycloalkyl groups,- which
- may be substituted at more than one carbon atom, in which case all geometric
forms thereof, both cis and trans, and mixtures thereof, are within the scope of the
present invention. '
The inventi_on cbmpounds also include isoto?ically—labelled_ compounds,
30 - 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 iﬁass number differ_cnt from the

“atomic mass or ma_s_s number usually found in nature. Exalnples, of i-s_btopes that
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Tautomeric forms of the invention conpounds mayl3 March 2007
i nterchange, for exanple, via
enol i zati on/ de-enolization, 1,2-hydride, 1, 3-hydride,

W@lzo{&fommydru de shifts, and the Iike. An inveRCT@B2003/003616

conmpound i ncl udes any tautoneric. formof the

conpounCas 20 well as m xtures thereof. Sone

conpounds of the present invEartion have al kenyl

RS Pt b B Bh SRR o

mﬁ@g&n c&ew lﬁf}& SRy sd ﬁmm fifdrmead é}ﬂ , such as

| eqf, .ar scope of
r‘a,p S?Hn Q n€en q %&%’%P ’hsgﬁl‘ rftspécqmehsaompounds

et tp'f%?l&ﬁﬁi%% gphg%m&ﬁ% 45 s B ¢ Bt appounes
. CRARh Wohtatte GiFRAfbletnentibndiBisbivpes Ald/olethby fébﬁ\péﬁ‘ df bth%f‘ fisoms

and m xtures thereof, are within the scope 0
pate gdthin thevseape ofthisTinaentivne Reitain 1mnpmanydgbdlesl@ompounds of

B 0GR R S ol 8 WA it o 8lch oo

 theindHe e ni&f[%rﬂk@,@c usetel lheﬁ&%aaﬁﬂoxbsﬁbﬁmt@hm itiibeion

an atoni c nmass or 4TRSS nunber di 15 nt fromthe

aAseRyse Fritiptedoriavadl muhiserbonsidal ey, 1 &unisotopem g perticularly

R Tablelrale BEDeb Rl Ry P subsittion wiy

| R29iep Ok Bope IsidtD a§ Odgu@siaks, 0¢., e ¢aﬁvaﬂ6:uoeemlmaapeuuc
I sot opes-of _ hydrogen, carbon, nitrogen, oxyg

-p?fb@pﬂag%%ultmg (feam geaterometabelic stability,cler &gamnlq ingreased in

res p(]aléyl vel r@&%%%o&j%g%e%%“%%gné@gég& PhUent | oﬁr r%ﬁd n

ploaiaEictnist:maty. fsosspielydabelled abipoohdssefi those algaibed ibbve in
whi.ch contain the afgrenentioned isotopes and/ or ot her
i By dpwatign e gengrallysbe Jrepaspd hvh capingc opk the prgpedures

-tﬁl‘é&%&a‘?&i bFeldibhkel ﬁﬁ&\@pbf ko mﬁ' 6 s SRR WOt the

resent”inventio or exanpl'e those 1nto
r Bxtimpled ankPiepatatpresbaowhbpsubstidtiagd ddilyoavailable isotopically

orated, are yseful and/ or substrate
| BB ettt fop amoprso bR, | o 91 and

~ car bonah4f the Shove-Heoribe ?&&%Oﬁsdneﬁr?edﬁ%ﬁ tcbﬁlﬁbﬁ{d e };Q:luded by

preferred for their ease of preparation
d‘éleephtabl“linvtcymlmmmpmmd”sal Bearparnd aof Reirtobia Fie aV"cempound of

t h d ffo
BT gt Bp@teretcaly acatibl S benhey of AR Pgped suscies

‘nﬁkﬁ@?'dﬂf%%ﬁ’é&ifidﬂl}fexélﬁdecﬁh&@ﬁbﬁ I ncreased in vivo

I'i fe or reduced dosage requirenents and, hence,
may beOpe of erdinatyiskill 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 inventien 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 theumatoid arthritis, the compounds of the invention

~ may be combined with agents such as TNF-o inhibitors such as anti-INE

- monoclonal antibddies and TNF receptor immunoglobulin molecules (such as

‘Enbre_1®), low dose ~methotrexate, lefunimide, hydroxychloroquine, d-

- penicillamine, auranofin or parenteral or oral gold.




some circunstances. |sotopically. |labelled con‘po%ﬁ%‘f@fzom
t hose descri bed above in 15 this invention can

“generally be prepared by carrying out the procedures

. -WoRdbHpesat ed by reference above or disclosed pariBRosonsis

Schéenmes and/or in the Exanples and Preparations
bel ow, by substituting a readily avail abl e
i sotopically |abelled reageht- for a non-isotopically
| abel | r o) e above-describe forns of

an | nvgﬁ?ic%%ﬂ@gﬁn%oéﬂngméﬁgél 8|‘f?8e“”’33‘b§6 usedl i gophinaien with
" enisting therapentipagents’ for the' BamREANG W, aghiaa
! go ocgnd of _ . F%I al, or a phar%geggﬁ]%él F'}S/ltdble agents to
a -8%‘? Bt eonabipstiaminekige standardiop-stervistdl aptbdrfEmmatory agents

t en@Ris: j 1 N excl d therefrom One
p opﬁgr di negktsééﬂ?ﬁf% %‘(lhgﬁjg#m% ﬁfcl'[l%eﬁ?ﬂceﬂ%ﬂ@m? tRgidst sweh as
> conpoxend fludfipiofen, fénopiitd, ketopicen' 88 Wupkdtes MBI
‘ di verse.array af  di seases. (.Sn@e of ordiuﬁa(%ﬁ’s« J‘1"|gsn9u°}”“s

28etamLG ¢ aq)dty | indpracthageny - esulinda, t ppazon e pyrmologed heuch  as
comamatagh AU 6 e L5 SRHIRES S0 oot
nend fnfeconiiiahal geiosi and nmadrtearctit abied QudH & 88ELSddroids and
TR s uetn Bl Saiseunds of the | nvent i on
10 my bemgmeﬁﬁ&lmsfaﬁ&q%tﬁsmaﬂﬁ@gﬁ%%i nhi Bitors

such as anti-TNF 30 nonoclona FREposition
r 18 dprating i inflarmmetgiry twbdesses DAL disesses oflprigthe administerine o
E&%ﬁ “(‘&—)Off’ l ow dase net hotrexate, |efunimde, ©
hydrioxych &P‘Bdﬁ‘f‘?ﬁ‘ on fo amammal, igelndiag aahmmsrofdat livestock or
 pvgeniere s ifladhm i3 .2007 0049014366
PCT] I.B2003/ 003616 - 77 Hhe 3%&%%@%@%%@%&%“

B T S L LLSEL e o ot
15 .0
- ostSI'rea ar ﬂﬁ@%@% ('t ‘é‘!ﬂ%%&gﬁ?\gmg\gon@gomged in
- conbi nagi onwhee h Yelat Bsasrdame sEpiisit SR04 : |
3@“ - i nfl ammt'orgig%ent S (hgr el ﬁ%ltﬁgghg@ﬁ Bleg)asg:ggﬁed at
AR i P R vt
i bupro enr #gﬁaﬁa{'lg‘s%g%hw OR%f ¥ ARPE ABlikjotic, antifungal,
| amtiprotazoalcind/or sutivird SRrapeRRE R8s, PYr azol ones such as
20 phe‘nyll%)ﬁt azgne, salicylates such as aspirin, COX-2
i nhi bi't-br s Ei5Eh2 eI teeghnant of pdinr wfdeinfixiimation is desired,
anrl 98Dt &ﬁg’ WL Gl gyt herapi es such as
cort.li cost ér ol ghgérl]s "3‘2 Jr‘?)unﬁnccoml Ogl}’ﬁlﬁl Hhibitery ef-pther
o o AL Wt b it Gofependenty
ke from the groug consisting essentialty of:
(1) NSAIDs;
25 (2) H, -receptor antagonists;

L3

(3) kinin-B; - and B; -receptor antagonists; |
(4) prostaglandin inhibitors selected from the group consisting of PGD-,
PGF- PGl - and PGE-receptor antagonists;
' (5) thromboxane Az (TXAy-) inhibitors;
. 30 _ (6) 5-, 12~ and 15-lipoxygenase inhibitors;
' (7} leukotriene LTCy -, LTD4/LTE, - and LTB, -inhibitors;
(8) PAF—r_eccptor antagonists;
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for treating inflanmatory processes and di seasels® March 2007
conprising admnistering a conpound of this invention
to a mammal, including a human, cat, |ivestock or

';womgummﬁei n said inflammtory processes and ®GCIEBADHS/003616

are defined as above and said inhibitory conpouliet i'® v’ v
used in conbination with one or nore other 15
therapeutically active agent-$8-under the follow ng

o a5 . b BB FRE R S o more
b aﬁbhﬁcg{-d{@g-l protozoa and/or virus, said . : _

inhibitory corfpound i s adm nistered in conbination ‘
wi t h ofiD)oimmenasuppressiveo vgents aele¢ted fomn the group consisting of

ant Lprot.ozoal . and/ or _antiviral therapeutic agents; 20
B.% d&ﬂ’é’ e,‘,fzmqppp]e gpc?n}ep'éo&eﬁ%tﬁ,t of pain and
"I nf | amp)iaffi-ihBarfi@sioh flucosoisbidsyhi bi t ory conpound is
adm nistered in conbination with inhibitors -of other
~ nedi at 6k penicillamiBgimat i on, conprising one or nore
‘menber g4 |y. selected fromthe group
c-onsis?ﬁr}@g’g@gﬁ?ﬁ%ﬂq Wbf. (1) NSAIDs; 25 (2) H
- recepi(Py) &ii-g@nnagehss; idchididg 8blehiBie; xafthie bLides Mihibitors
antagoni sts; (4)_ prostaglandin inhibitors selected . )
f inghpding  allenwsingkn gndt j yrigosticpGEenpGrseleptgdy fromn probenecid,
P e r ' .. (B5) thronmboxane A2 (TXA2-)
[ %ﬁlﬁg‘:’?@%@% an@%%%:?%?oﬁiz_ and 15-1i poxygenase
i'nhi bi €Qrs; whée bRtk dbarhpak 4rd Geing tredied/for seasen bohditions,
LTB4 -inrhibjtors; %8) PAP-recept or antagoni sts; 13
- vavedromghand symptoms fomubiwaseriatric| zomalso e @ fhibitory cpmpgund
I iy a%ﬁﬁster%%&scoﬁiﬁﬂﬁh%ﬂp ohd' £:8 -e'Ha&BbeﬁQ rﬂié[)&f(féhﬁ§ selected
group together with one or nore hydrophi I c*groups,;.

( Hym therpongsonngisissesgentiallgnls sel ected from the group

consi sting of., cycl osporine, azathioprine and

met hot r(&&?ggl;tlvg therapeuticy fo-qopmtPRGREmPYY loss and 1mpairment;
91 uCOCRsY dnfityfertensived nfl SitieF ariNhddflar drugs intended to offset the

consequences of atherosclerosis, hypertension, myocardial ischemia, angina,

congestive heart failure and myocardial infarction, selected from the group
consisting of:

a. diuretics;

b. vasodilators;

c. B-adrenergic receptor antagonists; -

d. angiotensin-II converting enzyme inhibitors (ACE-inhibitors), alone or -
optionally together with nentral endopeptidase inhibitors;

e. angiotensin I receptor antagonists;

f. renin inhibitors;

g. calcium channel blockers;

h. sympatholytic agents;

i. op-adrenergic agonists;

j- oc-adrenérgic receptor antagonists; and

k. HMG-CoA-reductase inhibitors (anti—hjrpercholesterolemics);

(3) antineoplastic agents selected from:
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(13) hydroxychl oroqui ne; (14) anti-gout agents 13March2007
i ncl udi ng col chi ci ne; xant hi ne oxidase inhibitors
i ncludi ng allopurinol; and uricosuric agents sel ected

‘WO RMHlpt36beneci d, 10 sul fi npyrazone and benzbpor2003mn3sis

C. where older mammual s are being-treated for disease
condi tions, syndrones and synptons found in geriatric
manmal s, sai d i nhi bitory cof®eund is admnistered in

conbi nat ne or re nmenbers independently

sel ect e&n QHB s §e16% B8Msi sting essential ly of. 15
(1) cm%amﬁ&&r@%&alﬁb&to counteract. nenory | oss .

and ‘i gﬁal rment; (2) anti-hypertensives and ot her

car di- MA¥ilastinelandys i nt ended to of fset the

conse of .atherosclerosis, hypert ensi on,
woca%ﬁ%%ﬁg%??em a, angina, congestive heart failure

and ﬁy(@gfcdﬁmhoﬁﬁ&ﬂﬁgﬂeﬁgo%@gl ected fromthe gr.oup
consi sti ng of a. diure vasodi | at or s;

c.fi -ﬁ?@ﬁ@aﬁmﬂlmsptor ant agoni éts d. -

angi ot nvertl en; > i nhibitors

( ACE- i @Eﬂbg{ orss%g Sofit% onal Iy together with
neut r &7) emombptdﬁsamgﬂmﬂ t dfcton 2Bufd ‘iﬁ}ﬁbﬁ&‘é‘ n%h&‘ biher

rece&g ant agoni st s reni n inhi t . calcium
plepiiyeagonts: h. synpat hol ytic agents i .

a2- adrane 0 adrener i.c,receptor

S s chichdiive RaRMGE Ke b phesefl BICEIR fay dler GfiBnisiered in

(mmnampp ewith alabitoes ef ofiee ﬁlhdlatdr@bf ﬁiﬂahﬁﬁéﬂb‘naé&m ising one
ents selected from 13 March 2007 tWO 2004/ 01436

9 Peerabrss seleged fromyihe grovpraonsisting e&semallgsafgm dassesiof
fs’h@lﬁnmhlbit orsVARE @xeﬁﬁﬂi@é fefbdr &S mcgu&er mL_talloprotemase

vi nbl astine and
inhibitors, aggrecanase inhibitors, TACE iphibitors, leucotriene receptor

antagonists, IL.-1 processing and release 1nh1b1tors H.ra, H, -receptor antagonists;
kinin-B; - and B, ~Teceptor antagonists; prostaglandm inhibitors such as PGD-,
PGF- PG, - and PGE-receptor antagonists; thromboxane Ag CI‘XA2—) inhibitors;
5- and~12-lipoxygenase inhibitors; leukotriene LTC, -, LTDJ/LTE, - and LTB, -
inhibitors; PAF-receptor antagonists: ,cr;,old in the form of an aurothio group

together with various hydrophilic groups; immunosuppressive agents, e.g.,

cyclosporine, azathiopn’ng and methotrexate; anti-inflammatory glucocorticoids;

penicillamine; hydroxychloroquine; 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 nsed in combination
with anticancer agents such as endostatin and angiostatin or cytotoxic drugs such
as adriamycin, daunomycin, cis-platinnm, etoposide, taxol, taxétere 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 fo offset the
- consequences of atherosclerosis, including hypertension, mybcardial iséhemia

inclnding angina, congestive heart failure and myocardial infarction, selected from




[2] vincristine; 5 (4) growth hornone secret agob@é@,"‘:hzoor"
(5) strong anal gesics; (6) local and systemc
- ~anesthetics; and (7) H2 -receptor antagonists, proton
WOAHIMhi t ors and ot her gastroprotective afEA{TB2003/003616
The active ingredient of the present invention may be
adm nistered in conbination with inhibitors of other
medi at ors of inflanmation,  e®hprising one or nore
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tor’s aggrecanase 1 nni bitors

| muhcﬁs rcleniding e@-@ﬂteﬂergi&r&é{itﬁﬂmmm kdchlasmrm‘aﬁaﬂagfm&
and rel.ease inhibitors, ILra -receptor
ciasg: nihikars,- @pullygﬂghgeqterglanpgﬁe pich as lovastatin or

ts prost agl andi n i nhi bitors such as PGD,
> P@%é and PGE-receptor antagonists; thronboxane

A2 ( TXPge rompbutalst of e plesendriflvehtiohi BeY \WONBS @dministered in
inhipbitors; |eukotriene LTC4 -, LTD4/LTE4 - and LTB4 -

i FOTRBIRRLiNNS With xpne; @1 B19T% ArtHptG GwiBmzal, gotiprotezoah émtivicsh or
. g,gﬁ ﬁg{a ggﬁcoc%[]&up 20 together with various

hy c gr i nMunosuppr essi ve agents, e.g.,

cycl os’ﬁhns compmmziabfl theppreseat Riventioat ey ams de@ised in combination
ant dﬁ%l ammat ory glucocorticoids; s Peni ci | | an

10 AgKtE wrl%h as W}d@aﬁsls@ts fsveh agcsstmag@)q tagti-Rarlgnsonian
%%? ﬁcﬂe.als X4 MﬁBBbin}nﬁ)rltErs ﬁmg as selegine and .
r1—no an ur| ur| C agents €.J., probenecl d,

: 'suisﬁgﬂmry rcapidh mlﬂntbrbemcﬂbwmme A-25nflibitosp dppatnicis redptake .
thnﬁlﬂlprese g\r/entl on, may also be used i.n canbination
APPIQR | 5 UHIROE ARQBIStsat flopagpe agonists and

aiRkabt ﬁelﬂﬁneﬁﬁ@ﬂ:%& Hﬂ!?.ﬁ(:}séﬁgle PAL Qﬁﬁé}@/&(‘ugsr (seuch as

daunonycin, cis-platinum “etopds
15 afdnepbsih tasrins, COXH2 mbilwtors, pmpembﬁﬂhnelmdneu'yfonate

antimetabolites .s as net hot rexat e. e co nds of
I o R R AT M Thag a0 U \SGABH srabiaghon

3t okfRopstbsis BYNRY duBA Bk YAsxifaE, 1oRGkifenR! m@%ﬁybﬁosomax

dru s intended'to offset the ‘consequences
B WIosRpRIESSANt] agcma diohcps K506 ambiapmmycipocar di al-

e A oSBT BB b
20 selective inhibitor, more preferably celecoxib (e.g., CELEBREX®), valdecoxib
(e.g., BEXTRA®), parecoxib, lumiracoxib (e.g., PREXIGE®), or rofecoxib (e.g.,
VIOXX®), or with compounds such as etanercept (e.g., ENBREL®), infliximab
- (e.g., REMICADER®), leflunomide, (e.g., ARAVA®) or methotrexate, and the
like.

25 The invention compounds may be vsed in combination with biological

- therapeutics useful for treating arthritic conditions, including CP-870, etanercept

(a tumor necrosis factor alpha (“TNF-alpha”) receptor imununoglobulin molecule;
trade names ENBREL® and ENBREL ENTANERCEPT® by Immunex
Corpbration, Seattle, Wﬁshington), infliximab (an anti-TNF-alpha chimeric IgG
30 - 1K monoclonal aﬁtibo'dy; tradename REMICADE® by Centocor, Inc., Malvern,
Pennsylvania), methotréxate (tradename RHEUMATREX® by American |
- Cyanamid Company, Wayne, New Jersey), and adalimumab (a human
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vasodi |l at ors such as hydral azi ne, S-adrenergic

receptor antagoni sts such as propranolol, calcium
-Wohensediebl ockers such as nifedipine, a2-adrengtisonsoets.

agoni sts such as clonidine, a-adrenergic receptor

ant agoni sts such as prazosin and HMG CoA-reduct ase

i nhi bitors (anti-hyperchol esler ol em cs) such as

| ovastatin o 5.atorvastatin. The_conpounds of the
bR el NE DR APERAQS tsdensih HDMIRAL by bbot
CRAHdkAdridsORbBbi Pa®RIiis)TOr € antibiotic, antifungal,

antiprotozoal, antrviral” or simlar therapeutic
- agent sTheTpresenbinyoutiatsalst reldies tprtlsfaninulatios of i @omPBYRd of the
al gﬁpﬁ?e used i.n conbiglgati on 10119“ CNS agents such
SEESERE e alang @ YLk, ORe Qumes qthey therapeutic agents which are to

5 Aot - ! tchaod | BbithlibeS ifchii 4 : i.p
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regEdng | hatklivesorhy icrealibg t controBedstelease Tosmmrof #ei@ drugs with
i phibitors gpam,ne reupt ake ., i.nhi hitors, NVDA _
an a‘%_*é%ﬁei %%F%%ﬁcﬁec@agﬁr_éﬁ vely ypdim dosing frip dhessage of
| oA T pRtiehts NEMESIBAEd fell dbSag XdifinSWISER eﬁﬁlm@& Qsed in the
anti-Al zhei mer's drugs such as 15 donepezil, tacrine,

corabmatignags pessent t i efpixitim dn the feed compositien. Theve is

. . . sent.J nvention .my al so be used.in,
10 A RN ORBERE ih T Blesil PRk o ninistion n
. rvohiol tHecsdenbitation 'of ¥irfgs Machitivedl B e fifuRindols adMNistAR6h of
I munosdppressant agents such as FK-506 and rapamnyci n.

dmgein b BiVeBip sumbinatioy; ineludingdo-admivistratien by means of

4: - I Lve .nhi.hitor, .nore eferahbly .
i, o2 1ot L BRSPS Gl
BEXGBA{oe) With diffezetbu reguldr dndCdstiBudud . dbsingRichetuids(Whdreby
0 ’ré%ecom (e. gf .. VIOXX(D), or with conpounds such

15 Aesized plasTae velseolsaid dpginvo A1 Faimtginedin Hieepagiot being
! ouch Ghd SRETESS  drk & Gunkin ARAVAGE) ) OF .
el PR trbueh Bhe RRARGAT ki, akip Y cofation are o
demgadndsisweey th saidpatient sinadtahecaly. on wi t'h bi ol ogi cal
therapeutics useful fqr treating arthritic conditions,

i ncl udiffgvatiengmetbed s nsefph m hgmen, gpd vistssingsy medisimes, for

ateRfify malti¥ald|sBfdine HEHERILhr | o ;P i

tr'adrgg nanes ENBREL(gr) an EI\}'BEEE@E%%%% &géﬁs& and
20 disandessc Cor poration, Seattle, Washington), inflixinmab

(an an;hi Eh-lz-ll\ﬁ_rgclyﬁl%% tS Iﬂllrarc,rgcr:é ict: mlc&%d ‘of this invention is to administer a

s

e compound of Formula I, or a pharmaceutically acceptable salt thereof, in an
amount that is therapeutically effective for preventing, inhibiting, or reversing the
~ condition being treated. The invention compound can be administered directly or

25 in a pharmacentical composition as described below.

A therapeutically effective amount, or, simply, effective amount, of an
invention compound will generally be from about 1 to about 300 nﬁglkg of subject
body weight of the cornpound of Formula I, or a pharmaceutically acceptable salt

- thereof. Typical doses will be from about 10 to about 5000 mg/day for an adult
30. - 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 US. may require a particular therapeutically

effective amount.
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30 1K nonocl onal antibody; tradenanme REM CADE(r}3 Mpreh 2007
Centocor, Inc., Ml vern, Pennsylvania), nethotrexate
(tradename RHEUMATREX(r) by Anerican Cyanam d

WesHa§366\\ayne, New Jersey), and adal i numab (@ChuBm03/003616
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nmonocl onal anti-TNF-al pha anti body; tradenane
FRIM RA(r)b j Abbott Labor#2ories, Abbott Park,
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ambtheds sa rtinatier vefl factons fyaillnpelpeallg beOtonsideredt e thé Shedical

~of npon-human patjents, a _nmedi cated feed dosage form

| Praciingr enyeiewnagiga msew of the ¢xperiensernithe medical peactitioner or

Sil2kiah O oo R Al xt - h {1 on.
Tlee |§ﬁ ’1%%@%%?1%??\?%&60& ijr?ﬂlgc’gr an%@ﬁmgaflﬁ@es’ or
pguidelines ifirate o equivalent digendys tpublilsd chnicalhintties! ke subject's
conbi nation of drugs i s achi eved by the sinultaneous
@r-rieapmal s} gt feX. gight fnd general gendifions gs well as the type and

conhi  ons i 0c | wdi ] it ; b
TR e s IR RO S i S TRE e B ot
t inedinationsf if anpibiyrthe subtecti As suehsthe ddndmisteiet dosh thhefalifbithin
but regul ar and cantinugus dosing schedul es whereby 15

oD RS 1 LOREENRHER G dhayS PR VAP Piiide e, fe, ither

pﬁéww NBevé EchIs@ ,irgggénahﬁg %&n &g%g@ﬁ%meﬁ&%} thd {8 dual

e I ndividual drugds I ng up sal I nation are
natbjechahe geaulity of fheaoadition bsmgdreatdd, and the particular therapeutic

sjmul t anequsl y. The invention.nmethod is useful in .
oA Fmvﬂqy?&njéawweoig? 2 Propst (98¢ Seinfrapegicular
d?ifsl%gfs’%gg ‘ggd Zgrg%iug;frtg%rs. %(Is trt1at isalllrtgé?l??lre y,tt(r)eannent

pmay thiedpititedensiegl swaller rdosages wé ihé orventon ocomplotindi thaterre dess

BB SPARE: i P syt RSl i o e increased by

t SRAIPRRMWMGRS hirtilahé 6pirhie Rt WHdRY 8y difGmstalld RikdA8d. For
or reversing the condition being treated. The
i eenvaRicnee, demissal iaily dasage reaynbenfividedeanddidodnisieseddn pofiions

Rt S ARRAFER: C Ve amount - or . simply,
ef f ect PygnBBMIthl coddpositions, described briefly here and more fully below,
of an invention combination may be produced by formulating the invention
combination in dosage unit forra with a pharmaceutical carrer. Some examples of
dosage unit forms are tablets, capsules, pills, powders, aqueous and nohagueous
oral solutions and suspensions, and parenteral solutions packaged in containers
| containing either one or some larger number of dosage units andlcapable of being
subdivided into individual doses. Alternatively, the invention compounds may be
formulated separately. '
Some examples of snitable pharmaéeutical carriers, including
pharmaceuﬁcal diluents, are gelatin capsules; sugars such as lactose and sucrose;
starchés such as comn starch and potato starch; cellulose derivatives such as

- sodium carboxymethyl celhilosc, ethyl cellﬂldsc, mef.hyr cellulose, and cellulose




i nvention conmpound will generally be from about 13Magch 2007
about 300 ny/ kg of subject body weight of the
conpound of Formula I, or a pharnaceutically S
WML ¢ salt thereof. Typical doses will RSE/EBR#3003616

about 10 to about 5000 ny/day for an adult 30 subject
of normal wei ght for each c%gponent of the '
conmbi nation. In a clinical etting, regulatory '

. ometid phthalaed) geRitinf eflc; axaiiel £id;! MTeanth ARkt YHgetable oils
Adm nistration ("FDA") in the U S my require a

- piehasypesnut pHly seftomseadapil.y sesame eail,  aliveapibuetn iR antdraih of
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afompoaents sechvas| dolayingespeith fldvering agémis; rad/opprebdiQatives. These
medi C&llé d._gractiti oner or_veterinarian in view of the
n

dRfferiEnde BFSethe Arediseally meedtin; relatiyelprsmall amounts. The
V@losiidh ¥4n, ifntfésggc}, Nisd REnthROGmaN %ﬁ%r#eégﬁ? Aagents commonly

Adm™ni stration gul i nes, or guide
10 expoplopddtottreagmryof thepabohe-tikied diskases and dgéndeises, t he

bj ' .g., | , , i gh d
SR T TN AT
. YhatifeRtiSARS foce l§lr9 e rtla&éofcgﬁ]%é 'f(?f?ggﬁ% 'EQB%B%ﬂEéﬁdcm be

and the use of other nedicafions,
. suasied owithimavide timitss b fed pranticd! euegbseloitds prefertiblly|present in a
ifhin the.ranges. or centrations recited above, or
b Anssbfice RO G o8, 1090 5 B o compari§an and gb st 296 a
15t r BE& SconfRBIEBA! THe YRR Sal&aBEaH ichBPEHicnsChre! i
i%ﬁ?d%}? _s?ubj ect, the severi ﬁy Q%utc%% con |St ?Ignﬁssc =
behigh atpuchthigher proportion qf dbe dctive ingredients preprésent] for example,
f j bei ng enpl oyed. Determ nati on of a proper
JHGibBh 5%,

a‘particular situation is within the skill

of t hePrefegiied abuted off Blfishafivn ¥ taf - int@HIRhE Folpound are oral or
treatment. may be initiated-using smaller dosages of

tRseenterek Fowsyer: anqbernraute 1od admindstratiopsmayt beaprefteddepending

9 f.or aqpnarti e r ' reafter, 1he dosage .c
o [GennaRaChiAHbE i kER, O AOERTEY, HR SRR o
edidiveinistratioteby injection neainbs pre€arddsfof eRatR corftiond Qocalized to

N conveni ence, the total dally dosage may be divi ded and
= atg‘?ns RQrdyjomt; Admmyistiation by ggnsdegmalpatefapay be prferedswhere,
_ ¥ . Sk | . Eibed briefly here
R

It should be appreciated that the different routes of administration may

25 require different dosages. For example, a useful intravenous (“IV”) dose is
between 5 and 50 mg, and 2 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.

30 - The invention compounds may be administered in any form. Preferably,
administration is in unit dosage form. A mnit dosage form of the invention
compound to be used in this invention may also comprise other compounds useful

1n the t_he_rapy Qf- diseases described above. A further Ides_cription of
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of an invention conbination may be produced by 13 March2007
formul ating the invention conbination in dosage unit

o 0E3AW43143 a pharmaceutical carrier. Sone exagﬂ@%mmsﬁw

osage unit forns are tablets, capsules,
powder s, aqueous and nonaqueous oral solutions and
suspensi ons, and parenteral gl utions packaged in
contai ners .containing either one or sone |arger

. nphberacoltickd Sageulatitnssusefl forn pdinimstefing dhefivention compounds
~subdi.vided into individual ses: Alternatively, the
i r?ygm‘ﬁeﬁﬂorbﬁ?%@ﬂﬂ%@sﬁﬁyoﬂé‘kggﬁﬁ%l ated separately. 30

Sone  exaRRkcAe Bdmpotichibiohe Bﬂ»‘éﬂ@&?é&hﬁﬁhﬁ{;ﬁgﬁaﬁ "B formulated

including pharnmaceutical diluents, are g
cdpgnthessor sepgeatelysansh meay bacxdpuinistercl sogetieseor separately. The
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\?\Aﬁ/col, .0lycerin; sorbitol; polyethyl enél g y%%?t;ﬂnhallyabove
csppeutiepdly. efigetijienidesescitheir iease ofi prepatatine, thndact that the
p r 1.0nSs.. as LI .as ather L
c IoE ﬁ%@?‘lﬁkﬁe&% B’{)es ttgxr%giééé’ r%’?ﬁ’g‘f F@fe\&féﬁpﬁcﬁ’ g{q’a?ﬁﬁ@g fminigtration
f of theldriigsons. The conpositions to be enployed in the
i nvention can also contain other conponents such as

- col or i Agothse important advaniagg isigetthe present/isvention compounds

CEEAEFOSA ot P 5 e s BRRRRE i o
€ MREPS13 with Sewarundédirabisidetstfecs it GRMaPEMPSUNAE that inhibit

th eutic agents comonly 10 enployed to treat any
ofﬁ]m’gl f@?avée PSRt Compeundsn fhig iis & breause titinstant

P o poinfunkid S P, P oo oL tichly e Bl o ot

. tldemebdirectly, ohiedireantlyyia o gridgnpoatel ntecula Bighte, cotdihfe to,

i thi i.de limts, but f ti I t
1ok Pis 14 ottt e cation'of BEP OIS heGnetoat biog b defferont
prererabl v . tH 208
GSition B¥ Whde agduia ssm&%lﬁasqqggagﬁg. Thé il 'Opya ‘

15 primary |iquid conposition. satl

 corqirsinents of an aBossérisSMMI13 binidily site e i oV IMP-13, and

proportion of the active ingredients are present, for
C aSkbfof hesmeciidisd G e Soyenibrsasirauds fardBhibisme MMB.13

- AdRE G loftid MIMPnzARe. THEBMERAR ntdEREN Bdt ek rgﬁo%ed% the art;

Indeed, prior art inhibitors of MMP-13 bind to the catalytic zinc cations of other
MMEP 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 saits 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 nndesirable side effect knoﬁm
- as muscoloskeletal syndrome (“MSS”). MSS is associated with administering an :




parenteral . However, another route of adm ni st r b Msgeh 2007
may be preferred depending 20 upon the condition

) ' jreated. For exanpled, topical admnistration or
"w@g%&ilgﬁatl on by injection may be preferred PEPIB2003/003616
treating conditions localized to the skin or a joint.

Adm ni stration by transderng% patch nmay be preferred
where, for exanple, it is desirable to effect

- SlibbNefinGieipie MIME énzgies bfarbiRhitior 6£4 pirBeIERVE BEzyme

dlfferent routes of adm nistration may 25 require
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] t hereof. The dosage _is within the dosing range used
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PCT/{. 0036003616, - ph t I | at
ﬁ%ﬁfsa AETRCIEE ﬁlagw?ﬁgt%fi% e awrewﬂ%égﬁhéntﬁ%md
RIS tatBs PO A g PRinkiftis RGN, $Afl 2 P?llons emﬁatg%fnﬁgunds

components of the iRAvention conbi na
f\@r&w pgpagetingymilaecongougd p;lmt dual not alidstcmpllb bmd to MMP-13

e B o ol POt i gl pebved
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effective doses, their ease of preparation, the fact
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t Lo
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particul ar_di sease that_ is responsive_to_inhibition of

symptoms and prevention or inhibition of the underlying disease pathology such
as cartilage degradation. There is mno currently approved drug for disease

modification of cartilage damage, including in osteoarthritis.

1
gt

 25 Any invention compound is readily available, either commercialiy; 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.

Intefmedjates for the synthesis of a compound of Formula I, or a

- 30 - pharmaceutically acceptable salt thereof, may be prepared by one of ordinary skill
o ‘in the art of organic chemistry by adapting various synthetic piocedures
incorporated by reference above or that are well-known in the art of organic

éhemistry. These synthetic ‘procedures may be found in the literature in, for
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15 - MNT-13 with fewer undesirable side effect3 Msagh 2007
simlar conmpounds that inhibit MM13 that are not

,Wb[%ﬁﬂﬁf@& compounds. This is so because the irl:séﬁﬂstzoosmosms

I nvention conpounds of Formula I, or a
pharmaceutically acceptable salt thereof, do not
directly, or indirectly via ggbridging water nolecule,
ligate, coordinate to, or bind to the catalytic zinc
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Sbﬁﬁh&'&%&ﬁéa’[ rézpc%r?s?séereac‘,tive functional group may be protected from

reacting by a protecting group that renders the reactive functional group
substantially inert to the reaction conditions employed. 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 Lora
pharmaceutically acccbtable 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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{
t@gﬁ%ll’?\ eharps b SchoaeL, cpgmeraiatipavaieblefecyannbiveoik acid 1
"ﬂa‘éfg%é’ £51:% LREMadHoN ¥t Ffih Rriak®ledotdd Yom sodium azide,

tributyltin azide, or trimethylsilyl azide in a suitable solvent such as tolzene or p-

25 dioxane and in the presence of triethylamine hydrochloride or ammonium chloride
to form the corresponding tetrazole derivative. The carboxylic acid functionality is
reacted with HC] 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

30 presence of a base such as triethylamine, cesium carbonate, or sodium carbonate
in a suitable s_olvent 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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Perganon Press Ltd, London, 1985, to name a few!3 March2007
Alternatively, a skilled artisan my find nethods
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such as, for exanple, those available 10 fromthe
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gFeaaipve nprmpdigtes Auniovpled mitict vaviesy ofprimadtand Secondary amine

f ' - U e.protected from reacting by a
AR i B il bRy rmioacid e ahBtsammine
gtoommeZbfestibst antial Iy inert to the reaction :

condi tions er:glgpc%yed. A protecting group is introduced
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referenced such as, for exanple, in Protective G oups
iﬁ’P%F’&aﬁ‘?OéP fit 1R dRS preseppeiokaibase enelara rtiary armanic3mine,
MaeRidi Lot / 1B2003/ 003616 - 87
08 SO LRSI ISR T3P
1g@thanalfaind indlsr dneatmbsphefervf eaiden addxi WiRise pRiB&ife and

Thus, for exanple, protecting groups such as the
f GTIPSTRTHE M\ redraTe asi ighyasp00 psi and 100 °C. Compound 11 can then be

converted to a variety of amides 13 utilizing the expeﬁmental conditions
previously described in Scheme 1.

Compound 7 in Scheme 2 can be replaced with commercially available
pyridine based nitriles 14 as shown in Scheme 3. These compounds are converted
1o 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 corxesponding primary aleohol 22 in.the presence of a suitable
reducing agent such as lithium aluminum hydride or sodinm borohydride in an

aprotic solvent such a dichloromethane or tetrahydrofuran at temperatures ranging
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to protect amno, hydroxyl, and other groups: 13March2007
carboxylic acyl groups such as, for 5 exanple,
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for y |
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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, ﬁara-
toluenesulfonic acid, amberlystQIS resin, methanesulfonic acid, trifluoroacetic

acid, triflnoromethanesulfonic acid, titanium tetrachloride, and the like in the
presence of a suitable dehydrating reagent selected from a Dean-Stark trap,
activated 3-angstrom molecuiar sieves, anhydrous magnesium suifate,

phosphorous pentoxide, and the like in a suitable solvent such as toluene,
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such as hexane/ethyl acetate or petrol eum

et her/di ethyl ether. The ester functionality of
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5 in the presence of a base such as sodi um or | um

~hydroxide in a protic sol venéﬁ)such as eth an ol,

met han ol, or water. 5 Acidiffcation of the
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a | amne to nane a -few. Conpounds of
Fg?nr}ﬁ?‘m@\%erel Eﬂ) or Uare COCH3 are prepared
as shalematvegtie Seheﬁne 6/the keto-amide compound of forrnula (3) is

e A be e B L L s comyart el 8 head
" S 9 RyQRRA ok bAToulR dElRA fof Gl At dTIRY Eét&fnﬁd@of

1. Internedi ate I's carbonylated in
t iermula €3)¢o givedhe mazulet-ahdr of toyupll (7). Thecthiamolessten obforrula

D R 0yi8 o v stierd Sieh < fhe diazale commpd of g piptent
OhinvatibRef fb??nhﬁxt BRbdcordihg totfie MetHAe destiribed abdvelfbEconversion

presence of a base such As a terti ary organi c_am ne,

2 ©f iecdxaddlegster pEfonpilariihe the CQInP@merf rf?ﬂ@ﬂﬁfﬁ am ne,

_ ;Pngsgrou C soltéent uch as S%S?ap]}‘gggdrue (;ﬂsadgrﬁlembered

{ ReS1ehiSy]1 §Boh ds%ﬂaﬂﬁz@l’énﬂlcﬂ thiadiasiEnP & illasteatddBeléw in
Conpound 1I can then be <converted to a variety of

arfictierse IsInL&themz iTng-iedrebenzpisracideld) i cogpledivithoNs

SRSt REt bRl  PE rane VAT RE ol B
P)shiteh1€ Bouping gmitlshed &51 wdmeusﬁaxmnopfbp@nkﬁaamy&m%ﬁamme
conpounds_are converted to the correspondin

t dtydenchlogida (TRIRE," 2T T oo/ IBRAC DN a@bwl@méﬂ%ql%ﬁ‘@f’

SR RS cERIZS Sl e Sty
CROIPA IR sSAMR ik auihe e TACROTEA 14 1
agemperatnehsiah dsiftoln aboua -308CHo abdut dOOUE followatibyiasid catalyzed
bocrlgar\%gg é)fdtlele r(])C group {e.g., HCI gas in DCM or ethyl acetate) to give an
acyl-hydrazine, which i 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 forrula (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).
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appr opTheasyathesik vEoémpoifids BFReintRA MNwhéema de or -

tetrahydrofuran yields the corresponding tetrazole
et her Vite¥! vati ve 25. The synthesis of allcyne

thixs Is presented in Scheme 5. The iodo
subst jnternmedi ate 28 is coupled with an
appr opfi at el ysushtas an ogazetenyl bxthiseolesyldhillastrated below in
(MR b0 BSBRE €05 como bepenivanid (hisatlewgd i maganitisen
adipteeppiab kejont Ggddehiafide of foamhlaqRy (prépdRQl '{ for %ﬁﬁﬁﬁlﬁ, byl_h
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i ncl uding dij soprogyl_ et hyl ami ne or ~ triethylam
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synt hesi s, of conpounds of Formula | wherein Vis a 20
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t ol uenesql oni c acj d, a
rferriaia 63t alkplatedawitha switabld alkylatiredgent such as the bromo-ester of

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 thé resulting thiazole-
tetrazole-ester is hydrolyied under acidic conditions to givé a thiazole~acid

éOmpound of formula (9). .
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coupl edltginatively, folowingityd proyererdsadestritredaibaye foe Scheme 7, the

(0 SR A bk (5 PARSASE o84 o bR
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- 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 givea compound'df formula (13)
as described above.

Altématively 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 fermula (6) in

Scheme 9, and converting the resulting compounds as described for Scheme 9.




25 acyl - hydrazi ne, which is then coupled in a siiMazeh 2007

fashion with 4- carbonet hoxybenzoic acid (2) to give

the Jbisacyl -hydrazi ne-ester of fornula (3). Following. . .
SWORMMOIIES anal ogous to those described abovePGHMB2003/003616

Schene 6, the bisacyl-hydrazine-ester of formula (3)

is then cyclized under acid gehydrating conditions to

gi ve the oxadi aol e-ester of ¥ormula (4), which is

saponi In Suhem@10, k@tﬁ&craeﬁkhbh&ﬁetﬁﬂ%ﬂteﬁéﬂo qﬁ(ij) is.coupled

coiu;gl ed with a 3- substltuted&propyne of fornu %

dapethavheazdueing § ) UBiPE FoRvEntigial cmﬁhﬁrmscah

g
Aandiedpie) #ﬁ?%%@%‘%ﬁéﬁ%? TR ) e et betormide
defSformblaq3 )il @mtmfany refitbe toethe esttPbisacylhydrazine of formula (4) in

- bi,sacyl - hydr azi ne-ester of formul a (g) is sulf
WP S8 AT o ik ihsyatr abeicin hores for the

L& f
OB S B P B0 S
ofcnmiiaz (ﬂ)eélala,l (EiZEaﬁdJ(llﬁ),ehb sortipoundS oflobatlaé () e@) msp RYAE),

of for ve a thiadiazole conmpound

f@FPﬁ?Pglié’g)gﬁzPﬂ’@ ]é\%ﬁ‘% Reprepyedconpounds of For nul al

wher ei | S

e s fenbyely o skheshe X0 EitnBon Ao SRR ATy B conyegiea
10 Sorceu@oﬁnds:bfdymlﬂast@h 19), (10ycardi (1 1) by substithwedlniephdxgact

m%qtﬂgﬁl’ n%B?‘%Bgﬁ%"&{mfgbhlet Q}%pﬂl@dr ochI or| de Ofl‘ldeof

afmmaqe 2 S‘cﬁé‘xﬁE 9%%%@11?% re&ditin \ﬁg! SUC ds ag described for

- 4- met hoxy- acetophenone na so

hemieytdr of uran ("THF' ) at a tenperature of from about
-33 to roomtenperature) to give the keto-am de
compound of formula (3). The ~conmpound of formula (3)
is condensed with sodi um azi de under conventional 15
tetrazole-ring formng condi tions such as in the
presence of a. weak acid such as triethylanine
hydrochl oride in a suitable solvent such as THE and
the like at tenperatures from about 0C to about 120C
to give the tetrazol e-keto-am de of formula (4).
Tri-(n-butyl)tin azide may be used al so to synthesize
the tetrazol e- keto-amde of fornmula (4). Follow ng
t he procedures described above for Schenme -20 6, the
ket o-am de of fornmula (4) is then cycized under acid
dehydrating. conditions to give the oxazole-tetrazole
of formula (5). The oxazol e-tetrazol e of

Vi




formula (5) is alkylated with a suitable allcylktMagh2007
agent, such as the brono-ester of fornmula (6), and the

A | oxazol e-tetrazol e-ester is hydrolyz nder _
wgga%#lldgd&gondl tions to give an oxazol e-acid co%%&ﬁﬁ&""ﬁfm““
formula (7). 25 Alternatively, follow ng procedures

anal ogous to those describegwﬁbove for Schene 6, the

ket o-am de of formula (4) is sulfurated with. P2S5 or
- t-Behelmekle, - .-and .cyclized under:acid dehydrating

conditions to give the thiazole-tetrazole of formula

(8)., The 'thiazole-tetrazole of formula (8) I n
al K PEN a 2)NeRIpINEL HQy Imidoye agent Lyt as
the bro ' SN ng

p- st er oi-i4#4444L§f9g and th
t hi azol €330 t et r azcFeuess, Beflns  hydrol y

under acidic

conditions to giv hj.az -acid conpound of
formula (P). 13 ‘@%12‘5%8" /0. 2004/ 014366

PCT/ 1 B2003/.0036, 16. .-92 I n Schenme 9, isofhthalic acid
nononet hyl ester of formula (1) is coupled wth

~N-BOC- hydrazi ne and the BOC group is cleaved. as
descri bed above for Schene 7 ﬁg@ t he

gi v ,
est en-acyl hydrazi ne hydrochl oNfdg_o g?ornula (2). The
esggfgﬁgg YRisdr az BREOHEAr gehl éw) 0

] ide (2) is coup}ed with
4T V. iyl benzoic a 5 met hyl ester ofl-isomeul a
(3) ﬂgﬁﬁd§%EHVentronal cordi'ti ons such. as EDAC HCO,
HOBt, NN -di net hyl formam de (" DWF D, as descri bed
above to give the ester- bisacyi hydrazine of fogmula
(4). The ester-bisacyl hydrazine of fornmula (4) is
cycfi zed under acidic dehydrating conditions such as
t hose descri bed above for Schene 7 to give the

est er - oxadi azol e of formula (5). The sﬁmpr- di azol e
of 10 fornulalgg%his t hen .saponj fied o Ni t he

cor regspondi ng - oxadi azole 2w th SNcoupl ed with
an at pha-am gne hydrochl ori of formula (6)
under t convéntiénal conditions descri bed above
for Schene 8 to give the keto-am de- oxadi azol e-ester
of forrmula (7). The ket o-am de- oxadi azol e-ester of
formula (7) is cycfized under acidlc dehydrati ng
condi tions as described above, and the ester 15
saponified to give the oxazol e-oxadi azol e-ester of
formula (8). Alternatively, follewingt ro ures
describébK%MaksfﬂdF Schene 7Ri§h?%ﬂ Bﬁﬁ?@~EEE

est er - bi-saeyt-hydrazkne of forng%g ;@ S Bl fur at ed,
and t heipt b e cycfi ader aci dic
'dehydragpgﬁﬁggﬁgﬁgkbﬁggFg gi ve a conmpound of formula
(9), which is converted to the conpound of fornula
(10) as descri bed above, which is 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.




20 converted to the compound of formula (11) asl3 March2007
‘described above. Alternatively, follow ng the
rocedures described above for Schenme 6, the conpound

WSROIt a (7) is sulfurated, and the inter meRCHIEI0N3003616

cycfized under acidic dehydratlng conditions to give

‘a conpound of fornula (12) as described above. 25

Al ternatively, follow ng the95pr ocedures descri bed
ehef0or Schenes 6 and 7, the conpound of formula

(10) is sulfurated, and the internediate is cyclized

under acidic dehydrati-ng conditions to giveya

ound- ef. for mﬂ)a\Iz(I\IgNEtaaHBﬁescrlged abovg., NH
Ai rVely in _Scheme 9a gonpoun @ 6r il as (5)
or (% 30 cawhemesReflx CO oun § formulas
(17), (18&%319 and (20) by sudsG@utThg the.
corrpougﬂ of Formul a (14) -in Scherre 9a far the compound -
of forrula (6) in Schene 9, and conver B ng the
resul ti ng conpounds as described for Schenme 9. 13
March 2007 WD 20, 04/ 014366 PCT/|1B2003/0036f6 -93 In
Schene 10, isophthalic acid norenethyl ester of for
ula (1) is coupled with 4-meffgy Brizyl ami‘ne of
f or RITGLX,2YEtysi ng coBwe gjcondi tions as:
deseribed—prewi ously to ;
(3) .CHON, Rdiflrx- ket O of formula (3) is
sturcturally related™to the ester bisacyl hydrazi ne of
formula (4) in 5 Scheme 9. 9n a manner sinlari@go that
illustrated above in Schene 9 for the conversion of
t he ester-bisacyl hydrazine of fornmula (4) _to-the

conpounds of fornmulas (8), (11), ey (1R%, the
conpounds of phanAY),a8PPE) . (BH)GOLE %)t
respegti vel y_L_nﬁol%e.me__LQ may~ be

Al ternati vel §Oi RIBEAGE;Q8, a c N
may be converteSD0ff to conpounds  of formulas (8),
(9), (10), and (11) by substituting 4-nethoxy-
benzoyl hydr azi ne hydrochl oride for the al pha-ani no
ket one hydrochloride of formula (6) in Schene 9, and
converting the resulting conpounds N:Iescknabed for
Scheme 9. 13 March 2007 V%?@OSLM 6 N~

PCT/ | B2003/ 0036HPH. 94

THFHO H,CO

1) (COCI,, DMF 1 N—
) (COCl), R N N
2) R'R®NH, NEt;, CH,Cl, Hl,:co

13
- wherein Rl and R are as defined above for Formula I and R CH, is a subset of

 the group R® of Formula I




Scheme 1. NNE HO2CyyCN 1) NaN3, NEt3 HO H3cozZ3 March 2007
Tol uene, Reflux 2) HCl, CH3OH 1 2 NN R2a R-CH2X
NEt3 HCO C N--1 CH3CN, Reflux + 1-isomer 3 4 NN\~R2a
WORMNONPSE - 3 THE/ H20 5 N--1 1) (COCl)2, DVF REDHTIRRGQS/003616 -
Reza N 2) RR3NH, NEt3, CH2CI2 R3 1 (_ 6 wherein R
and R3 are as defined above for Formula | and R?CH2 is
a subset of 5 the group R2 #-Fornula I. 13 March 2007
>WD. 20041014366 PCT/ 1 B2003/ 003616 -95 Schenme 2. NN .
NC, Br 1) NaN3, NEt3 HBr Br NH OCH3 Tol uene, Reflex

"SchBEe3.7 8 N-N. Ra

- Ne B NaN;, NE HBr  pr__ NH
oy il I
8 T U Toluene, Reflux SeT,U
14 15
$=N, T&U=CH
T=N, S&U=CH
U=N, S&T=CH
N g -
N N R |
R“CH,X, NEt; BIM N
— . | + 1-isomer
CH,CN, Reflux SspU
| 16 17
N 22
' | A N N K
- PA(OAc),, DPPP  HiCOC. - ’
' CO, DIPEA, CH,0H Sop U
500 psi |
18
N, 2a
NN R
LiOH HOsz
THE/H,0 | SapU
19
0 NN R®

' 1 N-—
1) (COCl),, DMF R\NJW\N
- ! U

2) R'R’NH, NEt3, CH,Cl,

20

wherein R' and R? are as defined above for Formula I and RzaCI-Iz is a subset of

the group R of Formula L




eCH2X, NEt3 Br + 1-isomer CH3CN, Reflex H3CO 913 Mgrch 2007
Na R2a Pd(QAc)2, DPPP H3CO2C NJ 9 _ CO D PEA,
CH30H H CO ~ 500 psi 11 NNR2a N--1 LiOH H®C
~WORMOHORH6¢3CO 12 0 NN R2a 1) (COCl)2, DMWF R PCMBN(&/OGEGIG
11 2) RIR3NH, NEt3, Cl12C12 HCO\ 13 wherein R
and R3 are as defined above for Fornmula | and R~-2CH2
is a subset of the group R293f Formula I. - - -- -
------- --- 13 March 2007 WD 200410, $. - 4366
PCIPPB3003/ 003616 =96- Scheme 3. NN NC Br 1) NaNg,
NEt3 HBr_Br.S; TCL)J Tol uene, Reflex S n=N

1 2a N". R
R%\/N.N/ - LAH RN Son
' THF, 0 °C
22
21
N: 1n3
2a _ R"R°NH,, NEt.
PBr, RAN Br H» NEt
- THEF, reflux
CH,Cl, |
23
N~—N |
- 24
R'OH, NaH ” N=N 1
-3 23 - B N. ~ R
THF, reflux NN o
25

wherein R! and R? are as defined above for Formula I and R* CH;;_ is a subset of
5. . the group R? of Formula I.




TU 14 15 S=N, T&U=CH T=N, S&U=CH U=N, S&T=CH 1\Mapgh2007

R2aCH2X, NEt3 B+ 1-isomer CH3CN, Reflux S. T, Il1U 16 '

17 N NN--1R2a 17 Pd(OAc)Z DPPP H3C02C CO, DI PEA,
WOPHHNE6q4: U 500 psi 18 ~ N NN Rea Li OH BROFEBOpK003616

N THF/ H20 S;-T.U 19 O N N\N~R2a 1) (COCI)2, DVF R N

R3S U 2) RR3NH, NEt3, C11202 T 20 wherein R and

R3 are as defined above for¥ormula | and RRaCH2 is a

V%g.%%jof 5 the group R2 of Fornmula I. 13 Maych 2007
[&14366 PCT/lBZOOS/ 003616 _97 Scherre\4 N=N O

1\©/CN | NaN?,, NEt, HC \Cr'\‘N
'  Toluene, Reﬂﬁx '

26
N
—_Nl RZa N
R¥CH,X, NEt, S I N
‘ I \N - \__RZa
CH,CN, Reflux .
2a
| Rl N'N'N_/R
— )
 Pd(PhsP),Cl,, Cul = =N
25 + Rl— (Ps)zz%
DIPEA, DMF .
30

wherein R! and R® are as defined above for Formula I and Rz“CH_z is a subset of

the group R of Formula L.




R~NNi d LAHRZ ~N NI OH THF, 0 22 21 N=NI3 Maggh2007

R R3NH2, NEt3 PBr3 N Br zCO THF, reflux 23 N=NR

R~ NN\ 1 R 24 RIOH, NaH N=N 23 R ORL THE, reflux.
Wa20B0NHEr'ein R and R3 are as defined above POI/IB2003/003616
~Formula | and R~"CH2 is'a subset of 5. the group R2

of Formula |I. 13 March 2007 W2004/014366

PGF/ M2003/ 003616 -98 Schen¥95. NNNH | i CN NaNs3,
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CH3CN, Reflux + 28 29 2a Rl NNN-j 28- + R1 = 13 March2007

Pd(PI I 3P)2C12, Cul \ DI PEA, DVF 30 wherein Rl and R3

are as defined above for Formula | and R2aCH2 is a
WQaWIOI436¢ . the group R2 of Formula |. 5 13 NaPERIBAYOH003616

W1004/ 014366 PCT/1B2003/003616 -99 Schene 6. | CO2H
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Ph\ N\ CO2H / | X (6) : X=0 (8): X =S - 13March2007

------------ 13 March 2007 WD 20041014366
PCTII82003/003616 -100- Schene 7. | CO2H 1) NH2NH2 O .

WO 396 (2) OO0 O HI @ NNHDO (3) N PCOIRBHBIIGIE
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13 March 2007 WD 200410 1 43 6 6~? PCT/ | B2003/1G0dench 2007

101 Schene 8. H02C/ CN Z~l| / OCH3 (1) ~ HO' H2NO _

_ w&ﬁ& BO\ O NCN OH(3) CH30 O N-NN OH
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Scheme 9.
0
\O " NH,NHBOC :
EDAC.I-ICII HOBT _NH.
N
2. HCI 9/ BtOAc \0 N
1) HCl
EDACHCH g
HOBT/ lDI\ﬂF \0 N/ j]/cHz-Ph-(‘iﬂ-COzMe)
H
4-(Me0,C)-PhCH,CO,H 0
(€)) C))
0 N/N\
| >—CH2-Ph-(4—C02Me)
PPA o 5
—— 1
(‘5).‘ Xl =0
(9): Xl =8
1) NaOH, THF, MeOH, H,0
—————t
2) EDACHC] MeO o N~
\ HOBT/ DMFE o : \ | \>—CH2—P11~ 4COMe)
O : HN X
O (®)
(10): Xl =8
NHZ'HCI
1. PPA
2. NaOH, THF, MeOH COH
H,0
: N
. \ - N -
o C I
(3): Xl = Xz =0

(11):X; =8,X,=0
(12): X; =0, X, =§
(13): X; =X, =8




(9): X = S 13 March 2007 WO 2004/014366,., - 13 March2007
PCT/ 1B2003/ 003616 -102 Schene 9. O C02H 1. NHyNHEOC
OO/ EDACIiCU T i2 \ | 2. HO (g)/ EtOAc H (1) (2)

. W@M4#366 EDAC. HO H HOBT/ D 4F \O/ N PCTAB2003/003616
"N\ n/ CHH- Ph- (4CO2Me)  4( MeCRC) - PhCH2CO2H H 0 (3) (4)
O N N PPA 2-Ph-(400Me) x (5)- XL 0 (9):X1S 1) NaOH,
THF, McOH, H20 2) EDAC. HOl B0 i N HOBT/ DVF 0 0’ i
\sclﬁﬁ@glgh (4C02Me) O / + HN Xi. (10): X1= S NH2HC

. PPA 2. NaOH, TBF, MeOH COPH H20 X2 j | X1
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- (5) X1~ o |
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H
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(12): X1=0, X2=S (13): X1=X2=S 13 March 2007 WO 13 March 2007
2004/ 0114366' PCT/|B2003/ 003616 -103 Scheme 9a. O NN
NaOH TITF, MOH HO ~>---CH Ph-(4 CD2M) 2)

WEBA‘E’%“ \O/ | XL\ HOBT/DMF (5): X, = 0 oﬂ@T(lmﬂSmﬂ%w

HN MeO ' -NHy HCL \ 0 0 N~N >- CH2 Ph (4-CO2ME)  HNFti

| X1 H\ (15):X, =0 (16)X NN X2 -

(17): X1=X2=0 (18): X, 5‘— o (19): X, =0, X2=S

( SEHemElEX2=S 13 Mar ch 2007 WO 2004/ 014366 | ..

PCT/1B2003/ 003616 - 104 Scheme 10.
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It should be appreciated that when Q is trans-(H)C=C(H), cis-(H)C=C(H),

C=C, CH2C=C, or CF,C=C and is bonded to a sz carbon atom in Formula I, a

- palladium catalyzed coupling of the corresponding terminal o}éﬁn'm‘ alkyne of
formulas R'-(trans-(E)C=CHy), R'-(cis-(H)C=CHy), R-C=CH, R-CH,C=CH, or




0 EDAC. HC!' HOBT/DMF \O/ CO2H (1) HCTH2N aCOQ@Ma@ha’-OW
(2) 0 ON CH2-Ph-(4-C2Me) \ | g (3) C2H 2 1
é@)gXlxzo (5): X1=S, X2=0 (6): X1=0, X2=S (7): X1=X2=S
YOI366 ~ NON N ~ 2 1 (8): X1=X2=0 (9) : X1=Sp&Pm2003/003616
(10): X1=0, X2=S (11): X1=X2=S It should be appreciated

that when Qis trans- (H)C—%H% cis-(H CC(H,6 C=C,
CH2C=C, or CF2C=C and i s borféd to a sp2 carbon atom

1
B CRRCCH, hheftin X A3 WM IREE, TS hroRly B ﬁﬂﬁﬁﬁ*&iﬂ e
%P(Gﬂrhmnﬁtqmpﬂfnﬁﬂﬂ)a, R -(cis- (I—I)C--CH2) R -C =CH

R -CH2C=CH, or 13 March 2007 WD 2004/ 014366
PCT1I B2003l 616 -105 R - =-CH, wherein R is as

defined aboyg, With a bronoor" iodo-substituted
Br—‘% 1—4' ‘ o

4755‘J or 3550

, in the presence of a suitable base will yield a. compound of Formula I wherein Qis

5 trans-(E)C=C(E), cis-(H)C=C(H), C=C, CH,C=C, or CF,C=C and D is a group
that is bonded to Q at a sp* carbon atom, and R', V, and R? are as defined above
for Formula 1. Tlustrative examples of the coupling reagents and catalysts include -
palladium tetrakis(triphenylphosphine) or palladium(Il) acetate as catalyst, a
tertiary org—anic amine base such as triethylamine or diisopropylethylamine, a

10 suitable solvent such as djmethylformamide (“DMF”) or tetrahydrofuran (“THF”),
and opﬁoﬁaﬂy a co-catalyst such as copper(T)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
S :
under an inert atmosphere such as an atmosphere of nitrogen or argon gas.

Alternatively, a corresponding aldehyde of formula

HC(O)—<

}15_ sz,

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 jodo intermediates described above may be converted by

20  conventional means fo the corresponding carboxylic acid of formula

o

HOZC"‘{

R

and the carboxylic acid converted by conventional means to compounds of

- . rFormula I wherein Q is OC(0), CHR®C(0), OCINR®), CHRSCHRS),

3




10

15

20

sp2 carbon atomof formula: Br~ or in the presEntarch2007
a suitable base will yield a conpound of Fornula I
wherein Qis 5 trans-(H CC(H, cis-RCGCH, C=C

‘WECRRE/0G366r CF2C=C and D is a group that is boiﬂd&‘dmoosmpssm

at a sp2 carbon atom and R, V, and R2 are as defined
above for Fornula I. IIIustratlve exarrpl es of the
coupl i ng reagents and cat al 6s i ncl ude " pal | adi um

SO SRR ey S

t iuRtdiwedXhinplel 'indlﬁdcﬁﬁﬂ?ﬁﬁg’ bEhB )éhl%ﬁkgf\i/a':acﬂi with SH 2l ©

sol vent such as di net hyl f or mam de

t mqvmmomwm of qumﬂa; whe@erc;bN r)é?l(@ly aad optionally

SR pL SR WuBP PR, S AIEEs oot impa o
t Fﬁi@mﬁwwha‘enf QaNBRDT(S). Merratvely A8Y sarbeitiliccid g be

an inert atnosphere such as an atnosphere of nltrogen

“oeouplesithyan alcolgl e pravids atampaynd of Fempua liwigrein Qah(EKO).

56 Lo oS B i

ohadrbRwahdihyl coatpotiad 6Eforkilib NS oI ef i nation, conditions
to give a compound of Fornmula | wherein Qis

~trans-(H C=C(H). e brono or iodo internediates
descri bed above be converted by 20 conventi onal
means HOCH. rresponding carboxylic acid of formula

HO2C and the c xylic acid converted by

conventi-onal neads to conpounds of Fornul’ a‘l wher ei n
Qis OO, CHR6)C-0O, OC(NR6), CH(R6)C(NR6), 13

Mar 4 4 46"T/190 1003616, -1048.

N el ol AR o Bpig it sy e
S&N@“)CHLb&ustﬁwﬂ meesasp! es i ncl ude coupling of the
carboxylic acid with an am ne to provide a coggound

of For fiemativelyeihe hdrxymetyhemmagpd maydbecysi
g&;régggﬁddgeg ({eeo?lféltnhpg amide with, for exanple P285
0

to pr oun 5 Formula | wherein Qis
N(R6) C(S) . AIte‘bggtiver, the carboxylic acid may be

“HC(O)% | )

3

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 Tithium aluminum hydﬂcie.
Alternatively, the above-described carboxylic acid intermediate may be

converted by conventional means to the corresponding methy! ketone of formula -




coupl ed with an al cohol to provide a conpound o}3 March 2007
Formula | wherein Qis OC(O. Alternatively, the
carboxylic acid nay be reduced to the correspondi ng
- WgHHBI4paet hyl conpound of fornula HOCH2< 1@@1}1;2063@03616

hydr oxynet hyl converted to a conmpound of Fornula |
wherein Qis OCH2 or N(R6)CH2 by conventional neans.
Al'ternatively, the hydroxynd®hyl conpound may be
oxi di zed to the ,correspondi ng al dehyde of formula
19%ZI1 HO(O- 15 t he al dehyde coupled with
hydroxyl am ne t g give a correspondi ng oxi me. The .

. oxi ne @¥—<rlori nated, and the chi orooxi ne cycl i zed

} with-an olefin o | kyne to give.a conmpound of

_ Formula | whereit8Q is a 5-nenbered heteroaryl ene.

- Alternatively, the aPdehyde may be prepared fromthe

- - cngnigspemhyl kgonsMaP b HalbgenaeiGn I
car boxyle‘ihg acid vvljtah N, (gedl met h%h@%ﬁgﬁi‘%&%&nﬁmgﬁws

ragEDes Algohols orether halageratedwompohydsrto give acempiothd ef

bor oﬁﬁ(}%}g% orcgﬁl(?%&i‘%@Umagﬁnmt h)s/gl(r:lhdgs sodium

5 Al't er matﬁmamly, teebabedescabaribadlie a&;ﬁ%ﬂm&ha%@ bfbromo-
internedi ate may be converted by conventional neans

105 1Qdoanicsmediates my b converipr by soovantionalivsansifeethe 3 Mar ch
M@.‘Fé%ﬁ@ iﬁ% CT/ 1 B2003/ 003616 -107 CH3C(O
g(zstpi? g‘ﬁegmay be hal ogenated on net hyl and
coupl ed wit arious am nes, alcohols, or other
hal ogenat ed goftpounds to give a corrpound of Fornula I

wher eifgcQig CH(R6)C(O) . 5 Alternatively, the
above-descriNbed carboxylic acid internmedi ate or brono-
e,ngrg

or iodo-inte di ates may be converted by conventi onal
msanstoth coyresponding nitrile of fornmula NC and
& nitrile condensed with an am ne or al cohol under

FBH e pitdlsendensed ydthcan amine 9k @lohohender ngn—nucleophlhc basic
10 %012‘?124."?152%% df 8 HEhuldRciey fo Bive %n&%p%%ng £ FOth £ wherein Q
is N(R® YC(INR® yor OC(NR ), respectively.

Alternatively, compounds of Formula I wherein Q is a lactam diradical
may be prepared by conventional means by cyclizing the corresponding gamma-
amino acids, |

: }5 The synthesis of certain intermediates are described below in the
Preparations.

' PREPARATION 1

Synthesis of isophthalic acid monomethyl ester

X g 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 palladlum acetate, and 140 ml of methanol,

The vessel was sealed and pressunzed with carbon monoxide to a pressure of 500
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is N(R6) C(NR6) or OC(NR6), respectively. 13 March 2007
Al ternatively, conpounds of Fornmula | wherein Qis a
| actam diradi cal may be prepared by conventi onal

WeaeHdigisecycl i zi ng the correspondi ng gamma- ancmszoomosm

acids. The synthesis of certain internmediates are
descri bed below in the Prepar ations. PREPARATION 1
Synt hesi s of isophthalic acil@8mononet hyI ester O O 0]

B ro o PO 1T, P 13RS e A8 S35 ootea

( mohc&&:aied%rm Foltaty RUSABFBSTBRY PAH Y, ﬂm&w&%& and

nL of triethylam ne, 0.905 g of palladi um acet at e,
a2M HAD The layerstuet acpﬂrated,md theemouw@agersm legtractediwith

SR i B DO
Pajueodd WaCERRHonad dﬁeam@sw) CRcdnttation povivey ra%oh&',h@mch

m xture\was then cooled and concentrated on a rotary

eip apuried iprhepaneng ffiered. {The mateyial it ditashin Bvanpma ouen #M -
el S. rated, and the aqueous | ayer
M%%@eg{ eﬁg'&% (1x)' The organic extracts
qui@ T AL f
so| ution g?jgrﬁeg (%%\% ﬁl%?ézgt(?f?ﬁﬁgﬁ] %eovﬁgg\%g
ShH6-d7 490 n); 7.8757.89 (1Kdn).n hexane and filtered. The

material is dried in a vacuumoven at - | OmHg at 70
C yield 5.99 (82% . NVR DWMSO 1HS(ppn) 3.54 (3H,

s); 7.18-7.21 (1H, in) gw(ﬁ% m; 7.46-
7.49 (1Hm; 7.87- 7.8 PREPARATI ON 2
Synt hesi s of

NSyrRhdss deI‘EJEM’SLWMMLQheﬁmeOﬁ by l)-iscphplalanat astiic
acid nethylester OO O-

methylester
0 Q0 O<
~o N
) H O

1.8 g (5.5 ramol) of isophthalic acid monomethyl ester from Preparation 1, 3.5g
(18.5 mmol) of EDAC-HCI, 2.5g (18.5 mmol) of HOBt, and 3.1 g (15.4 mmol) of
2-amino-1-(4-methoxy-phenyl)-ethanone h.ydrochloride were dissolved in 20 mL
of dimethyHormamide. 1.9g (15.4 momo 1) of di-isopropyl ethylamine was then
added. Stirting was éontinued 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 3 (ppm) 3.84 (3H, s); 3.88 (3H, s5); 4.73 2H, d, J = 5.6 Hz ); 7.04- 7.08
(2H m); 7.63-7.66 (14, t, J = 7.8 Hz);7.99- 8.027 (2H, m); 8.097-8.16 (2H,m);
8.47-8.48 (LELm); 9.00-9.03 (1H, t, J = 5.8 H).




10

15

20 -

25

Ol \ N\ HO 15 1.8 g (5.5 mmol) of i sopht hal 1ZMagghg007

nmononet hyl ester from Preparation 1, 3.5g (18.5 mmol)

of EDACHCI, 2.5g (18.5 nmol) of HOBt, and 3.1 g (15.4
WEH04014366 2-ani no- | - (4- met hoxy- phenyl) et hanoPET/IB2003/003616

hydrochl ori de were dissolved in 20 nL .of

di methyl formam de. 1.99 (15.4 mmo 1) of di-i sopropyl

et hyl ami ne was then 20 addelf9-Stirring was conti nued

over ni ght at room t enpgpab 1?3$ggr (60 M) was

added, and the product was g washed wth

water. The resulting solid mas triturated in hot

gg%ﬂﬁgol flltered and drjied in a vacuum oven

A8-Gdethoxpphsnyhraxezad-25ylirbegoig acibuethyl ester

product M5: mz (APCI, AP+) 328 [M]+NMR DMSO IH S

(ppm) 3.84 (3H, g8 (3H s); 4.73 (211, d, J =
5.6 kiz); 7.Qk 5(2Hm); 7.63-7.66 (1H, t, J =
7.8 : 4 (2H, n); 8.097-8.16 (2I-Lm;

9.00-9.03 (1H, t, J = 5.8 Hz). 13

Mar ch V\D 2004/ 014366 PCL/1B2003/ 003616 - - 109
PREPARA ON 3 Synt hesi s of
3-[5- (4- Met hoxy- phenyl ) - oxazol - 2-yl ] - benzoi c acid

I L 5 0,5 .5 . Of L
S s Rl os N etmohs Judath oo PP st amiccacia
aﬁetﬂyleﬂ?ﬁtﬁi)ﬂl@ﬁdp@fatﬁlb%zﬁrcﬁﬁalvﬂﬂ iﬂ‘DISZm%?Pgl Mfdtic did.
-15 nL of poly phosphoric acid. The m xture was

skhenpignre wag girgdrag 80 2Cron2 botye befioee allolwing it tp ¢dol torammo|

SPob SR L PP iafali,
frpttheme Whe Belidnmal Taekmvd idh Wahed withhwihid] sﬁé;rﬁa'sbﬂd B Geeh -

in 10 hot nmethanol and filtered. Dried In vacuum oven

dwemeihgnel and fidisted; Prigd gBvacenggoveniewimightt tobikin 0.38 (80%)

ﬁ%@ 4 15 Synthesis of
-] hoxy phenyl ) - oxazol - 2\ yl]-benzoic acid O

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 THF/
" methanol/ water was added 10mL (10 mmol) 1N 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 (IX) and dried
~in a vacuum oven ovei'night at 70 °C to provide 1.5 g (91%) desired product.
© MS: m/z (APCL, AP+) 296 [M '
" NMR: DMSO *H & (ppm) 3.79 (3H, s); 7.03-7.07 (2H, m); 7. 65 7 79 (4H m);

803 806(1Hm),826—828(11—1m) 854—-855(1H m). -
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11, OO A solution of 1.7g (5.51nnol) 13 March 2007
N-[ 2- (4- met hoxy- phenyl ) - 2- oxo-ethyl ] - i sophthal am c
acid nethylester fromPreparation 3 in a 3:1:1 mxture .
WO HHHA66 ot hanol / water was added | OnL (10 mRSTTYIBRP03/003616
NaOH. The mixture was stirred 20 4 hours at room :
tenperature before concentrzi' ng on a rotary
evaporator. The residue was*treated with 6M HCl then
filtered, washed with water (1X) and dried in a
vacuum oven overnight at 70 C toNprovi de 1.5 g (91%
desired product. N5: RREPARBAIONAP+) 296 [M + NVR:
DVBO 'H S (ppm) 3.79 (3H, s); 7.03-7.07 (211, m;
~7.65- 7.79 (411, m; 25 8.03- 8.06 (1H m; 8.26- 8.28
( L of ' 4= -pidny)lekab&rzH113e870v1
29 41?154#%?5{%6[,5?(%?1% 03/y O)g)%($76 5? flo PgEEgRATI ON 5
Syydrévinsicarbokylic acid tert-butyl ester _
N -{3-[5-(4- Met hoxy- phenyl ) - oxazol - 2-yl ] -benzoyl }- 5
hydr azi necarboxylic acid tert-butyl ester O N\ 0 -O
ONN\ O i 1.59g (5.0 mol) of 0] '
3-[5- (4- Met hoxy- pheny ) - oxa < benzoic acid

from Prepar at j,on 4, 3g.( 616 Iy EDACHCI, 0.89g
(6.6 mm|)>€9 RN ‘@ g 96.6 mol)
hydrazi necarboxgl i ¢ acisd#ert-butyl ester was

di ssolved in 20 10 nmL of dinethylformanide. Stirring
was continued 48 hours at_ roomtenperature

\\at er, 26_0
m)  wabS gdadummotketnb-Grifathery-racnybreraze-ylloheppois agid
. ‘ ) b . . 3
mggﬁle}gg%mé‘g’? us;rga ed aq eouélel\flgécg g'%lg gl(ﬁ't}s F%I%G?%( o and
d0i88 ¢ (6.6ammna)). hydrdzirtcarboxylicacid tent-butyl esteewas djistolved i Q0
Cto royide 1.6, 8299 of desir roduct . o nmz
( R&(Qf, dE‘R?&()}’ 9 -é“_m!i! ViR 8 B|°‘§S (abmﬁ’iﬂhg%mm-
( ' . ) : , . W
S i e s it g1 i
7 (B9- Cofbine@ ti@Corfank; extyactsgind Grashed with saturated aqueous NaCl
solution (3x), dried (MgSQ,). 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~pheny])—oxazol—i—yl]—benzoic acid hydrazide

/

O
O N™™

. |
- HyN-py 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-buty] ester from Preparation
. 5in 30 mL EtOAC was bubbled HC] gas for 3 minutes. Gas_ﬂow was stopped and




8.48 (1H, n). PREPARATION 6 20 Synthesis of 13 March2007

3-[ 5-(4- Met hoxy- phenyl ) - oxazol - 2-yl ] - benzoi c acid

‘hydrazide O O90 HZN N- O HTo a 0 C suspensi on of
~WO204/016366 ol ) N - { 3- [ 5- (4- Met hoxy- phenyl ) - PCTAB2003/003616

oxazol - 2-yl ] -benzoyl } - hydr azi necar boxylic acid

tert-butyl ester fromPreparation 25 5 in 30 nL Et OAC

was bubbled HO gas for 3 mlhltes. Gas fI ow was

PRELPRS n S s i e W0k solFuele Vi et ot ancywashea

heith B10ABEDAS inth WEeSH GheVaSTd 4ch bRy rﬁghﬁﬁfobéﬂgz y%?bﬁ%)

with EtOAc. Dried in a vacuum oven 70 C ove

tdesiypd hite solbd. J13: 96 APEEARIMEi te solid. Ms: m z

: MR IS0 e iy WU, o510 ” EC s (e Bl g

5 RREPARA, Ig\l 7 Synthesis of 4-Carboxynethyl-benzoic
aC|d nmethyl ester 10 0 H3C0 O OH 30.Qy (139 nmol)
of (4-Brono-phenyl)-acetic acid 5.7g (14 mmol) DPPP,
32.4 nL of triethylam Il adi um acet ate and
300 nL of nethanol mﬁ@%&%&i into a vessel. The
vessel vvas seal ed and pressurized wth carbon

r@ﬁﬁp@s ﬁﬁgﬂ# . ' essel was .
10 heat ed at 100 C15 %e%mﬁ%ﬁqrag#etqﬂg&r%xture was then
: cool ed and concentrated on a rotary evaporator before

partitithni ng between Et OAc and 2M HCl. Separated and
e agueous layer with EtOAc (Ix). The

het® were conbined and washed with
lj}laCI solution and dried (MySO4).

30.0g (139 mmol) of (4-Bromo-phenyl)-acetic acid 5'..7g (14 momol)
DPPP, 32.4 ml of triethylamine, 2.08 g palladium acetate and 300 mL of
methanol were introduced into a vessél. The vessel was sealed and pressurized
with carbon monoxide to a pressure of 500psi. The vessel was heated at 100 °C

15 for 15 hours. The mi)_;ture was then cooled and concentrated on a rotary

evaporator before partitioning between EtOAc and 2M HCL. Separated and
extracied the aqueous layer with EtOAc (1x). The organic extracts were combined
and washed with saturated aqueous NaCl solution and dried (MgS04).

Concentration provided a solid which was siurried in hexane and filtered. The

&
a

20 material was dried in a vacuum oven at ~ 10mmHg at 70 °C; yield 24 g (88%)
© MS: m/z (APCL, 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).

25 . 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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Concentration provided a solid which was sl urri&dMgafeh 2007
hexane and filtered. The 20 material was dried in a
vacuumoven at - |OmHg at 70 C, yield 24 g (88% ME:

WaRHHOABE ., Al) 179 [M] NVR DMBO H S (ppnm) BPSEIIQZDBBIMSGM

s): 7.63-7.67 (111, m: 8.15- 8.18 (211, m):
8.45-8.46 (1H m). 25 PREPARATI ON 8 Synt hesi s of
4-12- (N -{ -H2-
3- [ 5- (4- Met hoxy- phenyl) - oxazol - 2-yl |- benzoyl }- _
hydr Z|no) 2-oxo- ethyl]-benzoic acid nmethyl ester 13
Nhrc ¢ W2004/ 014366 PCTI 1B2003/ 003616 -112 Q N-
? Q,0.7 g 2.0 mol ) of

1 \y-iphenyl ) joxazol - 2-yl ] - benzoi c aci d :
hydra2|de hydr @ e ation 6, 0.49g (2.6
mmol )  EDACHC1, O. T, and 0.50 g (2.6
nmol ) 4-car boxynet h t@ 5 ester from
Preparation 7 was dissolved in- 20 f
di met hyl formam de. 0.33g (2.6 mol

‘D -i sopropyl et hyl am ne was then added. Stirring was

o S mabads T RSB i e
Sl ek sERTBEEALANS. IO BB KCd 035

d2i6anmOlyBIEIRT, andleS0 g €216 tnimel) dahibox fMethgkbdnziotcuacid methyl

eF HPB oA asap Eps gt g Gplouprgaide, 0332

Etg S‘%ﬁm gﬁ? f%sgylétfﬁgmneﬂ% 9 thé Qdcgeﬁ' iﬂ'm%as @Nﬁ@mde'd @#

‘holies-iF @8 tepigieratuge; Waterd60 nﬂDw(iszad,dw)i And HEPrIIBBWAs 1L

Qg&ﬁ'ﬁp&ﬂ%ﬁ%ﬁ@ﬁiﬁp gf)g EOI%bi?lgd {h]é orgamng ex]tracts and washed
Anfesamtraed Bgtdbul M09 X uB6e GW))M%SQ%). Wik rORMERY dolid

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 [MT"

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

o@\ﬁ L
/{\L‘)OL ﬁrg/lo




hydr azi nocar bonyl ) - benzoi ¢ acid nethyl ester 0 1HMargg2007

OHCH O o\l HNY-I O 20 13 March 2007 WO

2004/ 014366 PCT/ 1B2003/003616 113 Using the procedure
Wﬁﬂmoﬂlm@ar ation 8 and terephthalic acid nDnOHeTM(msmossm

ester in place of 4-carboxynethyl-benzoic acid nethyl -

ester from Preparation 7 was obtai ned 0.48g (50% of

deS| red white solid. M5: mAIBAPCI, AP+) 472 [M+

Ve N BB Aol s o 5ok S myngpety

( et lac8 o $-cathoR Pméthil-behzoict, ¢
10. 7r7m?§c 81(211 b?%ladb!l . glF%Eg%%Ttﬁg\leS&} frgm Proparation

3wps obtaingd PHSg ;QS%EWH%WB%W@L MS: nife MBCI: ARDAT2 MT

YRR DI 8 fopy +57 (i S sk B3 788050 o 81778

5 e, |nl)' BOORIUNER T 8201 62571856 grg,-_fs?go?gﬁg&%ﬁ:

0 m, dry di oxane

onOPQSQ in one portion. The resulting nmixture was
warmed to 50 C for 1 hour before cooling to room

t enperature and addi ng about 15 60 mM water. Stirred 2
hours and then filterePRBEPARATION 1pr oduct. Triturated
in hot, MeOH and filtered. Dissolved in THE and

f Pynthgsispfhidddethopy-pheny)-thiazeh2-yilhenzoic goid methyil eEtdE
el uent. Concentration gave 1.4g (100% of desired

pro&act sed directly in the procedure of
Pr epar n 11wt hout characterization. 20
PREPARAHZON (1 |Synt hesj's of

3-[5-(4- Met hogy Rk 4-fi azol - 2-yl ] -benzoic acid N
0

10
- To a suspension of 1.4 g (4.3 rumol) N —[2-(4-Meﬂ10xy—phenyl) -2-0%0-~
ethyl]-isophthalamic acid methylester from Preparatxon 2 in 30 mL of dry dioxane
was added 1.1g (5.2 mmol) of P,Ss in one portion. The resulting mixture was
warmed to 50 °C for 1 hour before cooling to room temperature and adding about
15 - 60 ml water. Stirred 2 hours and then filtered off solid product. Triturated in hot
MeOH and filtered. Dissolved in THF and filtered through a plug of flash silica

gel with THF eluent. Concentration gave 1.4g (100%) of desired product. Used
directly in the procedure of Preparation 11 without characterization.

e’

20 ~ PREPARATION 11
Synthesis of 3-[5-(4-Methoxy-phenyl)-thiazol-2-yl]-benzoic acid
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S/ | OH 13 March 2007 WD 2004/ 014366. 13 March 2007

PCT/ 82003/ 003616 -114 A solution oil .4g (4.3mol)

3-[5- (4- Met hoxy- phenyl ) -thiazol -2-yl]- benzoic acid
waRHii4386t-er from Preparation 10 in a 3:1:1 mncnummo@/bossm

THB/ et hanol/ water was added | Onh (10 mmol) IN :

NaOH. The m xture was stirred 14 hours at room

t enper at ure before concent r&4-ng on a rotary

1 ek itogen Rl e E D B R atend pplr2 v
\RAZME G HLtRYIRER fbin m{ep&@n&a 1®inkd 2V Qgixkiré of THHY
of desired product. nmz (APCl, AP+) 312 [IVFf

mﬂha@ﬂls@tsr wag jsideil IQmidl@ zapoly IN NaQH. The wixtuzryasrsfipred

4Q1- . 14-8. 17 1,
e Rdorty P o Sylentibfh O n plack Eporiuet e
l&l&@&ﬁkﬁﬁézﬁed)htmﬁvf HCI then filtered, washed with water (1X) and dried
3-[ 5- (4- Met hoxy- phenyl ) -t hi azol - 2-yl ] -benzoyl }-

lin drvagivae overbovenight a8 70 ACte provida 1.2 2«(88%) ofxiesied pradoct.

%S%WSA?@ ?Lfﬁ@?u i‘ﬁ‘ﬁ{ BRI (%pm%% G, 597.00-

as smuhg o J’h?wggz% gm%,@fﬁ_ﬁ’ﬁ?&gﬁaﬁﬂ%zll

mat erial desire roduc
dibHas)n SHRBABRERARATI ON 13 Synt hesi s of
3-[5-(4- Met hoxy- phenyl ) -thi azol -2-yl]-benzoic acid
hydrazi de hydrochloride ONOH S .NHZ

PREPARATION12
Synthesis of N'-{3-[5- (4-Methoxy -phenyl)-thiazol 2—y1]-benzoy1}— :
hydrazinecarboxylic acid tert-butyl ester

Using the procedure from E}{ample B2 and 1.2g (3.8 mmol) 3-{5-(4-methoxy-
pheny!)-thiazol-2-yl]-benzoic acid from Preparation 11 as starting material, the
desired product was obtained.

PREPARATION 13
Synthesis of 3-[5-(4—Méthoxy%phenyl}ﬂﬁazol-z-yl]—benzoic acid hydrazide
hydrochloride




13 March 2007. WD, 2004/ 014366 PCT/ | B2003/ 00361613 Mf&‘%lzom

Usiing the procedure fromPreparation 6 and 0.85g (2.0 .

r*imol) M{3-[5-(4 .
-WERIHEEsBheny!| ) - t hi azol - 2-yl | - benzoyl } PCTAB2003/003616

hydr azi necarboxylic acid tert-butyl ester from

Preparation 12, 0.68g (45% desired product was

obtained. Ms: mz (APCl, APH5-326 [M]+ NVR DMBO H S

(£ Sedguis i fepauy R hs o fBina

(: ﬂ:é&oxﬁbher&l)‘lﬁtﬁoﬂﬁyﬂ Benzog! }-hPRaRHRATbAVLE Acidert- BT Sster
4ﬁ9@3(wa{@qn512( 0.5k (423) desieshprosugt yyas obfaigedy | | - benzoy! .

| s YA A1) SO O RS L AT e 2

5 P7.0% @R mh)R 7.63- 4179 (@H,Gﬁ) {00L8.0mp1 91, 2);[£03- éw/%m,%y*s 24-- .
phenyl ) -t hi azol ] -benzoic acid ydraz
hitdk ébrﬁ‘éﬁ'ﬁdé(iﬂowxPrepar ation 13 :0.35 (33% of

desired product was obtained. Ms: niz (APC, AP+) 502
[M' 15 NMR DMSO 1H 8 (ppn) 3.65 (211, S); 3.79 (3H,
s) 3 83 (31-L s); 7. PREPARATEMN 14m; 7.48- 7.67 .

m; 7.90-7.95 (3H, m; 13 (111, m; 8.24
(Sipthcsfiof ¢ 26N 4345 ({fMFﬂl%Y-thVDMIrZrEI]@ﬁm]es of

0 R R R = e, ceser e

3-(2H Tetrazol - 5- yI)ben20| c acid methyl ester To a

sol ut j on~of 3-cyanobenzoic acid (12.3 g, 0.083 nol) in

t O yE (300 25 nlL) were added sodi um azide (16 g,
Aany trletquqnne hydrochloride (34 g, 0.25

nol ) respe . m xture was refluxed

for 4 hours, erature and dil uted

W th water

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 [M]*
15 NMR: DMSO 'H 8 (ppm) 3.65 (2H, S); 3.79 (3H, 5); 3.83 (3H, s); 7.00-7.04 (2H,
Y 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).

Tlustrative examples of the synthesis of compounds of Formula I are

described below in the Examples.
20
EXAMPIE 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
25 L) were added sodium azide (16 g, 0.25 mo}) and triethylamine hydrochloride
- (342,025 mol) respectively. The reaction mixture was refluxed for 4 hours,

cooled to room temperature, and diluted with water (300 mL). Tl_'ie organic phase




10

15

20

25

30

13 March 2007 WD 2004/ 014366 PCT/ | B2003/ 00361613 Mexeh 2007
was separated and the aqueous portion was acidified
(pH=1) using concentrated HC. The precipitate was : _
WQ3p048¢436e by filtration and oven-dried to gi v&CTAB2003/003616
g.(89% of the tetrazole as a white solid. Cl-Ms: =
C8H6N402 [ 14+11191.0. The product obtained (14 g,
0.074 nol) was suspended |r-111fﬁhydrous met hanol

s sSbAeaied Hof e AOpBE PPl e ARBREH [ LS heseRepiged.
FCr 98 f&gﬁﬁgﬁ@?&&ﬂ&%a BY SiliRit@hland Ve dEeNELHVE M 5@89%)

in vacu esulting residue was triturated w

dif ehetptrazsicas 2 white salid. EFS: GRHENAO? iMr+dh 1950. Thegiroduct

Ghiatnch (Bl ey naBE by Bl bt F ctowed by the

-?adh&o%f MNcBaX FICh 0R@dd peridbiol 20 hidedes. 5Pt arkesvhaion vasi d

met hyl eSter The nethyl ester synthesized in Step (a)
(stizred atyoo0) ©EPeratury fopayeright: ban cwqentr@teé foyacup; The

d t th .
SRR AR v5s BTPPTE St B g BBy silration o
tﬁélﬁqbqth{BQ%}Hf the fiethyl @sfor idBAERAE 2L CD-MBCIHINUCIIM+1]
Vi t hoxybenzyl chloride (6.6 g, 0.065 nol) and

r2Bldixed for overnight. 15 Precipitation occurred on

S9Pe LAl R R PD ol et PO bR Bt bty B
trit urpiestetil &t@hbﬂ&eﬁfﬁhﬁ@&pﬂﬁﬁ(lﬁ i lgtfbmmnoﬁh&s diluted

filtrate was washed wi t h agueous

dwitle sicetavtitsids (300 ralqhar@dﬁ@@ﬁlapa%@ ¢ 8 Qré@%@ol)ﬂ?@mluﬁon
SRR bR ROk RGH ARRNRICRE SYoiflbfcE. Hesblufiof Yas treated
dwm hanahsibaneyl chioride v@6 gh@.OGfB rdoe) 21 reflaged forovettigl.

, 55% as a white solid, IHNVR (CDC13) S 8.8 (s
111@1131@%1 qegurred pp cogiing theyreagtign mixturetp raom tempepdiyrg. The
3%}9%% %ag ﬁé&faﬁg g.r?%&ne %éSldl%I_&E)ls tﬁm(}al{aﬁ wﬁh"e'}hyl Jcate aRd
%Itaed.mmmeywdsmwd withateous Fidll (EMy 50 nﬂendmdcﬂvlgson),

DS AT CA RN o JEe

A A S
Deissduntli (10.505,C56% ek @whiss solisit THINMR) (GDCE3) 6r8.8 (s, 1H), 8.3 (d,

tenperature for 30 _mnute. The qut|
D (a1 5 ol ER G DD, S B 25 $A6 SEpckdls S a8
i ous solutlon was acidified to
_ pﬁéﬁﬁgﬁ"ﬁ é’oncen{ﬁdgfed HCl. The resulting precipitate
Wstep (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 cne 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 HCL. The resulting precipitate was
- collected by filtration and recrystallized from hexane/ethyl acetate to give the title
componnd (10 g, 100%) as 2 white solid. "HNMR (DMSO-d6) 8 8.6 (s, 1E), 8.3




30 collected by filtration and recrystallized flbiarch2007

hexane/ et hyl acetate to give the title conpound (10

g, 100% as a white solid.' HNVR (DM5O-d6) 8 8.6 (s,
‘WQ2008014386:'3 13 March 2007 WD 2004/ 074366 PCT/IB2003/003616

PCT/ 7B2003/ 60306 -117 (d, 1H), 8.1 (d, 111), 7.7 (t,

111), 7.4 (d, 213), 6.9 (d, 2H), 6.9 (s, 2H), 3.7 (s,

313) ppm Step (d): 3-[2- (4Lt hoxy-benzyl)-2H

(Gl Bai el 70 . 1denim) B @oiial B Geailda s o
ijgﬁ-pended in dichloronethane foI | oned by the addition

oxal chloride (20.4 g, .16 nol) and catalytic
Bt (16 [0 dhMstborbonerio SPtsraials -y R besaont doic.

; L O e T

5 %ﬂ@eﬁ&&tﬁﬁﬁﬁﬂﬂ&@ﬂmﬂﬁnﬂﬂﬂ]@mdﬁ?@hé SdittEof MRSl 1&1{1&){1&& @oedy,
with petrol eum ether and col [ected by f||trat|on to

& Memeh and catplytio DMFhereaction suigture wey stassdzat wiein e

bt iR %ﬁ{%@ﬁt&xﬁc@u@ ifssolhiidd wagngaelypompfite, Tye g 2 |

(react131:1 ixtppswas\Viitct@PandlodhcéatraBiden vatlo. The res1due was
4- ( c{ﬁéf Met hoxy- benzyl ) - 2H-tetrazol - H: benzoyl a
wisﬁ}te i ypi)rolemﬁgt@r andheql cWétbmitrmnetp sivenbeitle /O
1 |
10 Hoppotin 859 Pop AR Flia HVME GRomLS 89 G 1,85 @
D) $.2 @A sﬁwﬂnmm mea,@@zﬂ@gdd FHZ3 813 I-D'pﬁrrx]ll. Mp 122 122-

di chl or enet hane ed the acid ¢
(18436. g, 1.01 mml) prepared in (e). The reaction

B O ER S B Spon - epe i) ey

Befad Scid ARER1 waer separated, washed with brine, dried
(MyS™), and ™ concentrated in vacuo. The residue was
recrystallized from hexane/ et hyI acet at e~4ogi ve a
white solid (0.38 g, 83%. 1HRVR(D Nd6) t
111), 8.5 (s, 113), 3 N

213). 7.8 (t. 1H), 7. o) 213). 6.9 (d.
2H), 5.9 (s, 2H), 2H) , (s, 3H), 3.7 (s,
5 3H) ppm M 167- 168 %

To a solution of methyl 4-(aminomethyl)benzoate hydrochloride (0.22 g,
1.1 mmol) and triethylamine (0.22 g, 2.2 mmol) in dichtoromethane (20 mL) was
added the acid chloride (0.33 g, 1.01 mmol) prepared in (e). The reaction mixture

was sfirred at room temperature for 16 hour, then diluted with aqueous FHC] (1M,
20 - 20 mL) The organic phase was separated, washed with brine, dried (MgS04), and
concentrated in vacuo. The residue was recrystallized from hexane/ethyl acetate to
give a white solid (0.38 g, 83%). "THNMR (DMSO-d6) § 9.4 tt, 1H), 8.5 (s, 1H),
8.2 (d, IH), 8.1 (d, 18), 7.9 (d, 2H), 7.8 (t, 1H),7.5 (d, 2H), 7.4 (d, 2H), 6.9 (d,
2H), 5.9 (s, 2H), 4.5 (d, 2H), 3.8 (s, 3H), 3.7 (s, 3H) ppm. Mp 167-168 °C.
25
EXAMPLE 2

4-({3- [2—(4~—Meth0hy~benzyl}~2H—tetrazol—5—yI] benzoylammo}—methyl)-benzmc

' ac1d
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20-

3-[2-(4- Met hoxy-benzyl)-2Htetrazol -5-yl]-benzoyl am no
}-nmethyl)-benzoic. acid 13 March 2007 WD 2004/ 014366

WOWHBPPH3/ 003616 -118 NN 0 H\ | N HO O PEEdB2003/003616

ester (0.065 g, 0.14 mmol ) prepared in Exanple 1, Step
(e) was diluted wth aqueogls t et rahydr of uran foI | oned
by the addition of lithium ﬁydrom de nonohydrate
(0.018 g, 0.4 mmmol). Follow ng the experin

condi tions described in (d) ylalded t he-
(0.045 g, 71%asav\,h|te soglid N

(bs, 1H), 9.4 (t, 111) /% , N
(d, "111), 7.9 (d, 2H) , 7.4
(d, 2H), 5.9 (s, 2iHg (d, 2H), 3.7 s

202-205 C. 10 Repl acent of 4- met'ho’XybenzyI chl ori de
i.n-Step.(b) of Exanple 1 with an appropriately
substituted al kyl halide and utilizing the

Exanpl 0 e figBa e 4 surp B iR alin s Rmalt Bich e %

1gidted With aqﬁeous tetrahydrofuran foﬂowed by the addition of lithium
3-[2- (3- Met'hoxy-benzyl )-2Htetrazol - 5-yi‘] - benzoyl am no

} hyrhromﬂb)ndmhzthatc (0.048 igcl0 Awonpl). Eallosving te e;p@lm@m:alc
c?ol_lllsdmons ciélscnbed m2 {&) yleQde% th% ac1|E:! (6 0!@ g,'\%r?cfas aw te solid.

"HNMR (DMSO-d6) § 12.8 (bs, 1H), 94 (t, 1H),85(s 1H), 8.2 (d, 1H), 8.0 (d,
1H), 7.9 ¢d, 2H), 7.7 (¢, 1H), 7.4 (dd, 4H), 6.9 (d, 2, 5.9 (s, 2H), 4.5 (d, 2H), 3.7

s, 3H) ppm. Mp 202-205 °C.

Replacement of 4-methoxybenzyl chloride in Stcp (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-ylj-benzoylamino } -methyl)-benzoic
acid methyl ester. Mp 153-154 °C.

) ) N
N N
H o

EXAMPLE 4




WD 2004/ 014366 PCT/ 1B20031003616 H -119 4-({ 13 March2007
3-[2- (3- Met hoxy- benzyl ) - 2H=t etrazol - 5-yl ] - bel i zbyl aunn
o t-nenytl-nenzoic acid. M 204-206 C. OCH3 O N-N N
wg,jzno#qlqssf N HO 5 EXAMPLE 5 PCT/AB2003/003616
4-(13-[2-(4-Fl uoro-benzyl) - 2H-tetrazol - 5-yl]-benzoyl am
ino }-nethyl)-benzoic 10 acid nethyl- ester.
179-178.C. ONN~- NI / F-1¥-H O EXAWPLE 6 15 4-({

TR BaRAN I AL 5 @‘é‘%ﬂe’ﬂ RONE fﬂﬁ} 4%%%3%
HcOMD JBRROBIUPLE 7 - e e

(0]
5
EXAMPLE 5
4-({3-[2-(4-Fluoro-benzyl)-2H-tetrazol-5-y1]-benzoylamino }-methyl)-benzoic
10 acid methyl ester. Mp 179-178 °C.
v ,
DS U+ 10
A LN
N N F
H =
0
/0 -
EXAMPLE 6

4-({3-[2-(4-Fluoro-b énzy_l)*ZHwtetrazol-S -yl]-benzoylamino }-methyl)-benzoic
acid. Mp 222-224 °C.

PRS0
' N
N N F
H
HO : '
<

- 20 L ' _ o EXAMPLE 7




WO 2004/ 0141366 PCT/ | B2003/ 003646 - 120 13 March 2007

4- ({3-[ 2-(3-Fluoro-benzyl)-2Htetrazol -5-yl]-benzoyl am

i no}-net hyl)-benzoic acid nethyl ester. M 157-155 C
W20k 1| N ~\ HN O 5 EXAMPLE 8 4- ({ PCT/IB2003/003616

3-[2-(3-Fluoro-benzyl)-2Htetrazol -5-yl]-benzoyl am no. .

} -methyl)-benzoic 10 acid. 217-219 C F O NNH

NN HOO'} 15 EXAMPLE 9 4-{2V- |

R R S i iR B

Nachll Mlefilyl E6tE2. Mp 1ZOIFDHBPLE 10 --- ------- - - oo
13 March 2007

' F
e (Y
. : ! .»,N

' N N :
H
‘ 0 '
| VA |

5
EXAMPLE 8
4-({3-12-(3-Fluoro-benzyl)-2H-tetrazol-5-yl}-benzoylamino }-methyl)-benzoic
10 acid. Mp 217-219 °C.
‘ F
! N
: N N
HO
0
15 : EXAMPLE 9
4-{[3-(2-Thiazol-2-ylmethyl-2Htetrazol-5-yl)-benzoylamino] -methyl{ -b_enzoic
acid methyl ester. Mp 158-160 °C. :
‘ s
Y
f N
N N _
H’“\@/L
0
/0
20

EXAMPLE 10




WD 2004/ 014366 PCT/ 1B2003/ 003616 - 121- 13 March 2007
4-{[3-(2-But-2-enyl-2Htetrazol -5-yl)-benzoyl am no] - ne
t hyl }benzoic acid rrethyl ester. M 107-108 C. O N-N .
“WORM4051365 U Repl acement of net hyl PCT/IB2003/003616
4- (am nonet hyl ) benzoate hydrochloride in Step (e) of
Exanple 1 with an appropriately substituted am ne and
utilizi ng the 10 experi ment#tl-conditi ons described for
Exanpl e 1 yielded the follow ng conpounds: EXAMPLE 11

& -eRBdeL i azol - 2-
S B EREL gy it kR S D el i
\esiek Mp [lONlﬁSPtEXAI\/PLE 12 '
3-[2- (4- Met hoxy- benzyl)-2Htetrazol - 5- yl']-N-(4-nor phol

i n-4-yl met hyl - benzyl )- benzam de M 161-162 C. 25 13
March 2007 WD 20041014366 PCTI | BZOOS/*BE%/IQ -122 0
NN~ N OCH H ~o EXAMPLE .13O 5 NN

[N

N
H

Replacement of methyl 4-(aminomethy!)benzoate hydfochloride in Step
(e} of Example 1 with an appropriately substituted amine and utilizing the

10 experimental conditions described for Example 1 yielded the following
compounds:
\
EXAMPLE 11
15 - 3-[2-(4-Methoxy-benzyl)-2H-tetrazol-5-yl}-N-thiazol-2-ylmethyl-benzamide Mp
143-145 °C.
J

_ o "\,""“!/\@\
S N “SOCH
Q\/\Ill\l/\ﬁJJ\Q/j\N 3

EXAMPLE 12

20

3 -[2-(4-Methoxy-benzyl)-2H-tetrazol-5-y1]- N-(4—morphohn—4—ylmethyl~benzy1)_
benzarmde Mp 161-162 °C.
25




N- (3- Chl or o- 4- f | uor o- benzyl ) - 3- [ 2- (4- met hoxy- bek3pych2007

- Htetrazol -5-y1]- benzam de M 150-151 C Nzt O NN N
NOCH3 HF d 10 EXAMPLE 14

‘WO 201044866/t hoxy- benzyl)-2Htetrazol - 5-yl ] - N- ( Bernpioozrassie
romet hyl - benzyl)- 15 benzam de M 162-163 C. O NN~
~~ONA% i y) & OCHS CF3 EXAMPLE 15 20 13 March 2007 WO
20041014366 PCT/ 1 20037003628- - 123

N- 213- Benzot hi adi azol - 5-yl net hyl - 3-[ 2- (4z net hoxy- benzy
|)-?Htetrazol -5-y1] - bengan ide A: C. 30
_N-NNNCIZHS H~1 NN. .§

, I\PE:Ebrret hoxy
|vp 166- 169 C. 10

EXAMPLE 13
N-(3-Chloro-4-fluoro-benzyl)-3-[2-{(4-methoxy-benzyl)-2H-tetrazol-5-yl}-
benzamide Mp 150-151 °C

N—-N
: N J\Q/L N OGH;
10
EXAMPLE 14
3-[2- (4-Meth0)\yﬁbenzy1)~2H—tetIazol—5-yl]-N (3-tnﬂuoromethy1—benzyl)-
15 benzamide Mp 162-163 °C
U8t
. : N
N N OCHj
H -
| CRg
EXAMPLE 15

20




O-NNOCH3 H/ I-N N OCH3 EXAMPLE 17 15 13 March 2007

N- Benzyl - 3-[ 2- (4- met hoxy- benzyl ) -2Htetrazol -5-yl ] - ben

zam de Mp 169-170 C. O NN sN OCH3 H 20 EXAMPL 18 13
wb@g@MQ@@? WD 2004! 014366 PCT/ | B2003/ 003616 Pcﬁ&%osmosms

3-[2- (4- Met hoxy- benzyl) - 2H:

tetrazol -5-yl]- N pyridin-4-yl met hyl - be=ani de M

163-164 C. ON-N N OCH3 H-NZ3-5 EXAMPLE 19

N- 1, 3- Benzodi oxol - Inet é_[z (4- net hoxy- benzy I% -2

HNt %1 3-Bearotbiagigzol -fm/ mefhony-enzi)- lii;»tqsuraz@i #l-

- benzamide Mp 207-208 °C.

z N—-N

: ~ J\@/k JN OCHg

EXAMPLE 16

3-{2-(4-Methoxy-benzyl)-2H-tetrazol-5-y1]-N-(2-methoxy-pyridin-4-yimethyl)-
benzamide Mp 166-169 °C.

10
~N
- NJKQ/AN, OCH;
N |
OCHg
} EXAMPLE 17
15
N~Benzyl—3-[2-(4~methoxy—l:;enzy1)—2H—tetrazol-S-yl]ubenzamide Mp 169-170 °C.
o I
~N
N N OCH,
H
20

EXAMPLE 18




O LC/MS: MN 443. 46, 94. 69% purity 15 EXAMPLE 20t3 March 2007
3-[2-(4- Met hoxy-benzyl)-2Htetrazol -5-yl]-N-(2-pyridin
-4-yl-ethyl)-benzanmide. H3CON=NON \QN N~ \ N

WO 2004/0H3600 LCI M5: MN 414. 46, 100% purity EXAVPRETB2003003616
March 2007 WO 2004/ 014366, PCT/1B20031003616 -125 @ .
3-[2-(4- Met hoxy-benzyl)-2Htetrazol -5-yl]-N-(2-trifluo

ronmet hyl - benzyl benzam de.” NENO CF3 N NHI

S3ELA MM ethd) v Benzd - L 12 %b1P5L llbY- Eﬁ&lﬂ?jﬁ&

N-Iso rgéyl }% 2 (4-'met hoxy- é\nzy )-2Htet l:}\%“fengmfiTMp
10 H3CONENO ' ' N~ LCMS: MN351.41, .

96. 37% purity EXAMPLE 23 15
N- (2, 3-Di fl uoro-benzyl)-3-[2-(4-nmet hoxy-benzyl)-2Htet

razol - 5-yl ] -benzam de H3CO N=N O F
QL.
| ' )KULNf,N OCH,8

rr N
N H

EXAMPLE 19

N—l,3-Bcnzodioxol~5-yhnethyl—3-[2~(4—-methoxy—benzyl)—ZH-tetrazol-S-yl]~
10 benzamide.

HaCO.

zl
L Z
O

)

LC/MS: MW 443 46, 94.69% purity

15 _ EXAMPLE 20

3-[2-(4-Methoxy-benzyl)-2H-tetrazol-5-y1]-N-(2-pyridin-4-yl-ethyl)-benzamide,

HsCO
N .
-.N/)\@/\LN R

20  LC/MS: MW 414.46, 100% purity

EXAMPLE 21




NN elNHF LCM: MNV435.43, 100% purity 20 Exidapeh 2007
24 N Furan-2-yl net hyl - 3-[ 2- (4- net hoxy benzyl) 2H
tetrazol -5-yl]-benzamde. - -------- -- -- oo~ 13

. wWoRg13ed7 W 2004f 014366 PCT/ | 82003/ 003616 PCTIEER003/603616
H3CON=EN O NH % 14, LGVS: MN 389.41, 100% purity

EXAMPLE 25 5
3 [ 2- (4- Met hoxy- benzyl) - 2H- 8% azol - 5- yl']-N(1-phenyl -

. O MB:
m4L£7 51 B“c?%?p{]??ft% ES&W %‘é‘“g“’me%‘yl’benzylb

hoxy benzyl ) - 3-[ 2- (4- met hoxy=benzyl)-2Htetraz

yI]-benzarrideI\/p 159-160 C. 15 ONN/"-~ HCO |

H I N N OCH 3 Repl acenent of 4-nethoxybenyl chloride

and net hyl 4 20 Hzgm nonet hyl ) benzoat e hydrochl oride in
Steps (b) and (e) r tively of Exanple 1 with an
appropriately substi d iyl halige and ggj ne, and

utilizing N_ 2 N
H

5 LC/MS: MW 467.45, 94.93% purity

EXAMPLE 22

N-150pr01;7y1-3»[2-(4-methoxy—benzyl)-2H—tetrazol-5—yl]—benza;midé.

. 10 -
HsCO_
N, = ,L
N N
)\©)LH
LC/MS: MW 351.41, 96.37% purity
EXAMPLE 23
15
‘_} N—(2,3-Diﬂuo1'0—benzy1)~3-[2—(4—methoxy—benzyl)-2H—tetrazol—5—yl]—benzamide.
HaCO,
LC/MS: MW 43543, 100% purity
20 | R

EXAMPLE 24

N—Furan~2—ylmethyl—3—[2-(4%methoxy~benzyl)-zH-tctrazoLS—yl]'-benzamide.




15

the experimental conditions described for Exanpl3dMarch2007
yi el ded the follow ng conpounds: 13 March 2007 _
WD. 209; 4/ 014366 PCT/1B2003' /00361,6 -127 EXAMPLE 27
wolzlewmydes 3- (2- but - 2- enyl- 2H-t et razol - 5- y1) - bepganbshozioozsic
Mp 100-101 C O NNNA NN cCHer' 5 ;' f EXAWPLE 28
10 . :
3-(2-But-2-enyl-2Htetrazoli®-yl) - N-(3 met hoxy- benzyl)
-benzam de. O N.N..H3CO:1 j \ WN -H Elem Anal.
Cal cd. For C20HI¥RBQ.. C, 66.10% H, 5.82% N, 19.27%
Found: C, 66.00% 78%_N 19.23% 15 EXANPLE 29
N- Benzyl - 3-[ 2- (4-cya en yT -2H-tefjrazol - 5 yl ]-benza
mde. M 191-192 C. O NZ2ONEXAMPLE 30
13 March 2007 WD 2004/ 014366 P | B2B03/10048616 -128
4-(5-{ 3-[(Pyridin-4-yl nmethyl)-cafbanoyl ] -phenyl
NC/RIS: MW 3804080 Yutitpenzoi ¢

EXAMPLE 25
5 .
3-[2-(4-Methoxy-benzyl)-2H-tetrazol-5-yl}-N-(1-phenyl-ethyl)-benzamide.
Hac '
LCAMS: MW 427.51, 100% purity
_ \
10
EXAMPLE 26
N-(4-Methoxy-benzyl)-3-[2-(4-methoxy-benzyl)-2H-tetrazol-5-yi}-benzamide Mp
159-160 °C. | |
HyCO |
Replacement of 4-methoxybenyl chlori&e and methyl 4-
20 ~ (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

20

acid. TFA salt Mp 222C dec. ONN CozH N N HJ Mgrah 2007 -
EXAMPLE 31 4-(5-{

3- i di n-3-yl methyl)-car banmoyl ] - phenyl }
woploonks

: 6% - 2-yl net hyl ) - benzoi ¢ " acid. TFAsal t INI/IB3E3/003616
dec. 10 0 N-11 CO2H N ° H ANN EXAMPLE 32 15 4-(5-{

3-[ (Met hyl - pyrl di n-3-yhnet hﬁ;) car banoyl ] - phenyl
}-tetrazol-2-ylnethyl) t_. €nzoic acid. TFA salt I\/p
235C dec. 0 N-N CO2H N NM@@WPLE 33 4-(5-{ .

3-[ (‘2- Met hoxy- pyr di n- 4-yl met hyl) - car baroyl ] - phenyl
}-tetrazol -2- 25 yl nethyl } benzoic aci d TFA sal.t M

SRR3R Sk R bt Mt 10170 \ ('

N 5 EXAMPLE 34
N- (4- Fl uor o- benzyl) - 2- met hoxy- 5-[ 2- (4- met hoxy- benzyl) -

‘2H-tetrazol 5-yl]- /\/\
- 0 N—-N
[ N
N N
@/\H)U\
EXAMPLE 28

3-(2-But-2-enyl-2H-tetrazol-5-y1)-N-(3-methoxy-benzyl)-benzamide.

. P
R
H,CO !N
8 N N
H

Elem. Anal. Calcd. For CoHyNsO;: C, 66.10%:; H, 5.82%; N, 19.27%; Found: C,
66.00%; H, 5.78%: N, 19.23%.

EXAMPLE 29

| N—Benzyl—3—[2—(4-cyano—benzjfl)—ZH—tetrazol—S—yl]—bcnzamide. Mp 191-192 °C,

9 N \/\Q\CN

N
N .

8

EXAMPLE 30
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(CDC13) 'S 8

benzanm de. 10, Step (a): 13 March 2007
5- (3- Brono- 4- net hoxy- phenyl )-2H-tetrazol e. The sane
procedure was used to formthe tetrazole as that which

WRLVPESEr i bed in Step (a) of Exanple 1. Yiel BCTIBIOFD03616

97% ' HNMR (DVBO-d6) S 7.8 (s, 111), 7.6 (d, 1H), 6.9
(d, 111), 3.5 (s, 31-1) ppd. Step (b):
5- ( 3- Br ono- 4- net hoxy- pheny-§2&- (4- net hoxy- benzyl ) - 2Ht

e t@w@w‘%ﬁlﬂﬁ%@xpe AR B 2 Bheb ) e

|ﬁ1§qgggamMgQ2@@g&l e 1. Yield: 8.6 g, 59% 'HNMWR
(s,11-1), 8.0 (d 111), 7.4 (d, 211),

7.0 (d, IM 6.9 (d, 21-1),5.7 (s, .9 (s, 311),
3.7 (s, 311) ppm Step (®: N-N
2- Met hoxy- 5- [ 2- ( thox -ZIHI-te azol%yl] be

4 )
nzoic acid 20 W@I/kk te e tetrazole (4 g, 0.011
mol ) prepared i N ( ) Was

dded to a gl ass- lined
reactor containing triethylamne (0.73 g, 0.03 nol),
di phenyl phosphi nyl propane (0.66 g, 1.6 muol),

pal l adium (11) acetate (0.24 g, 1.Ilmmol), and
anhydrous net hanol (70 nL). The reaction m xture was
heated to 25 100 C under SERAMPLEAIbon nonoxi de for
12 hours. The reaction mxture was . filtered and

t horoughly washed with tetrahydrofuran. The filtrate

§5r ysf@?ﬁ Iz ed§g|§l é%g’%@? 21? %hF@é-t%&k&%gﬂ%?ﬁhv%})‘bemom

vﬂ@id.q‘.wsa&tm ks gwedl es (1.6 g, 43%. M 110-111 T.
"HNMR (CDC13) S 8.5 (s, 111), 8.2 (d, 111), 7.8 (m

111), 7.3-7.5 (m 311), 7.1 (d, 111). 6.9 (d, 211),

5.7 (s, 30 211), 4.0 (s, 311), 3.9 (s, 3LT), 3.8 (s,
3H) ppm 13 March 2007 W 19, 20, 04(€ @

PC ' /1B2003/ 003616 -130 BRY CO-H

2- Met hoxy-5-[ 2- (¢ 2Htetrazol -5-yl]-be
nzoic acid. Thelestier O. 2.57 nmol ) obtained in
Step (c) was converted to the correspondi ng

carboxylic acid utilizing reaction conditions

described in step ¢ of Exanple 1. Yield: 0.57 g, 65%
"HNMR (CDC13) 6 8.9 (s, 111), 8.3 (d, 111), 7.4 5 (d;
211), 7.2 (d, 1H), 6.9 (d, EE% (s, 211), 4.1 (s,
3H), 3.8 (s, 3H ppm St "LE 32
2- Met hoxy- 5-[ 2- (4- net hoxy- benzyl )-2H-tetrazol -5-yl]-be
nzoyl chloride.
4-(5-{3-[(Methyl-pyridin-3-ylmethyl)-carbamoyl}-phenyl } -tetrazol-2-ylmethyl)-

benzoic acid. TFA salt Mp 235°C dec.

N-N co'gH

Cf e

EXAMPIE 33

4-(5-{3 [(Z—Methoxy pyndm—4~ylmethyl)-carbamoyl]—phenyl}—tetrazol—Z—
ylmethyl)-benzoic acid. TFA salt Mp 228°C dec..
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25

- 30

The acid chloride was prepared fromthe carboxyldMarch2007
acid (0.52g, 1.54 mol, Step (d )) using reaction
condi tions previously described for step d of 10,

~WERWAOIB66.. The crude product (0.57 g, tan solRGI/IBRENS/003616
~used without further characterization. Step (f):

N- (4- Fl uor o- benzyl) - 2- net h%- 5-[2- (4- net hoxy- benzyl) -
2Htetrazol -5- yll-benzam OCH3 O N=EN;rNHI ~
ANN F 3C0. 15 The _crude acid chloride (O. 2 g, 0.56
mvol ) obtained in Step (e) was taken up in

di chl oronet hane (2 nl.) and added dropw se to

sol ution of 4- fluorobenzyl ani ne (@. (Y7 MQ@LC)DH
and triethylanine (04063 9,.0.81 2
di chl or onet hane (3 niJ. e Yreaclli o tuNe was
stirred at room tenperat uNg_for 20 ours, then

diluted with aqueous HCI - (1M 5 niL). The organi c phase
was separated, dried (MgSO4), and concentrated in
vacuo. The resulting solid was triturated with

petrol eum ether/diethyl ether (1:1) to yield a pale
yellow solid (0,18 g, 72% . |IHNWMR (CDC13) 6 8.9 (s,

111), 8.3 (d, 1H), 8.1 (b %%31 4 (d, 211), 7.3
(m 2H), 7.1 (m 311) 6. 5.7 (s, 211), 4.7
(d, 21), 4.0 (s, 3 8 25 (s, 3H ppm M

15 58C.. Re ce t 4f|urob nz ne i

g 0@9@%5@%@ e exall G A LB
3;%&. el ded the corresponding tetrazol e am de
erivatrves: 13 March 2007 W?2004/614366. -

&S (BB260{3 BodBd-A6methdS-pEOOANPLE-t&fzole.

1 bon AU SHAT PISpALTT SR FF3d BN R Wctadle 2oy MRSy &

AR ibePidStb (a) of Example 1. Yield: 9.9 g, 97%. ‘HNMR (MMSO0-d6) § 7.8
(s, 1H), 7.6 (d, 1H), 6.9 (d, 1H), 3.5 (s, 3H) ppmp.
Step (b): 5-(3-Bromo-4-methoxy-phenyl)-2-(4-methoxy-benzyl)-2H-tetrazole

The tetrazole synthesized in Step (a) was alkylated using the experimental .

conditions described in Step (b) of Example i. Yield: 8.6 g, 59%. 1HNMR o
(CDCI3) 6 8.3 (s, 1H), 8.0 (d, 1H}, 7.4 (d, 2H), 7.0 (d, 1H), 6.9 (4, 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

- 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), palladivm (H) acetate (0.24 g,
1.1mmol), and anhydrous methanol (70 mL). The reaction mixture was heated to
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 hexanefethyl acetate to give
white crystalline needles (1.6 g, 43%). Mp 110-111 °C. "HNMR (CDCI3) § 8.5
(s, 1H), 8.2 (d, 1H), 7.8 (m, 1H), 7.3-7.5 (m, 3H), 7.1 (d, 1H), 69(d,2H) 57(3
2H), 4.0 (s, 3H) 39(33H) 3.8 (s, 3H) ppm.
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HN' H3CO5 O EXAVPLE 36 4-({ 13 March 2007
2 l\/bt hoxy- 5-[ 2- (4- met hoxy- benzyl ) - 2H-t et razol - 5- yI] be
- 10 net hyl ) - benzoic acid. M 207-2

w "“6’6R|:N H/ ~N~~NN HO/ H3COO EXANPEE’IB%“"%L’B"“N

2- Met hoxy- 5-[ 2- (4- net hoxy- benzyl )-2Htetrazol -5-yl]-N
(4-trifluoronethyl - benzyl) benzam de. Mp 188-190 C
OGH3 O N=N \N H3C0 F3C. -136-13 March 2007 W, 2

G
L e cesark sl ) oot
I{ﬁ@ﬁ%ﬁpm‘@n&“ b, 8253’/ %’Hi BV%@@ Jepctipn gon t'@ p ’%‘p”g{’eﬁ)"

e Sl e R e
(@Y dr(@,fm)aﬁ 9((419211),)5 TEOLEEY 4110(s0319), 3@(@ JMEPSIrh.oN

m xture adua war me
Step (e): 2- ethoxy-S %2—(4~methoxy—benzyl)- H-tetrazol-5-yl]-benzoyl

chloride.

The acid chloride was prepared from the carboxylic acid (0.52g, 1.54
mmol, Step (d )) using reaction conditions previously described for step d of
Example 1. The crude product (0.57 g, tan solid) was used without further

characterization.

Step (f): N—(4~F!uoro-benzyl)'-z-methoxy-S—{2—(4-methoxy—benzyl)-Q;H-tetrazol-5—

yll-benzamide. -
N—-N
Jﬁ/\\\ Pl
maco

The crude acid chloride (0.2 g, 0.56 mmol) obtained in Step (e) was taken

OCH3

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 mlL.). The reaction mixture was stirred at room temperature for
16 hours, then diluted with aqueous HCl (1M, 5 mL). The organic phase was
separated, dried (MgS04), and concentrated in vacuo. The resulting so]id was
triturated with petroleum ether/diethyl ether (1:1) to yield a pale yellow solid
(0.18 g, 72%). "MNMR (CDCI3) § 8.9 (s, 1H), 8.3 (d, 1H), 8.1 (bs, 1H), 7.4 (d,
25D, 7.3 (m, 2H), 7.1 (m, 3H), 6.9 (d, 2H), 5.7 (s, 2H), 4.7 (d, 2H0), 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:




to roomtenperature over two hours. Aqueous HC 13grch 2007

-added dropwi se to quench excess LAIL The m xture was

diluted with ethyl acetate and filtered through .10
W66 he filtrate was washed with brine, JPCEEB2003/003676

(MgS04), and concentrated. The resulting viscous

liquid was triturated with hexane/di ethyl ether to

yield a pale yellow solid{3l9 g, 84%. M 70-72 C.

Step (b): ,
5-(3-Bron0nethy|-phenyl)-2-i£¥ %%oxy-benzyl)-ZFLtetra
zole. The alcohol (1 g, 3.37 nml) of Step (a) was

L St
‘ . I
E ' gﬁgﬁﬁgﬁ%ﬁéﬁﬁa&h)FQQHZ€?7é%%e sgIZthﬁ &a;nstlrred for

16 hours, then concentrated in vacuo. The resi gpe
obtained was triturated wwth hexane and c ;
filtration to yield a white splid (1NsH g,
(CDC13) S 8.2 (d, 1H), )\, :
(d, 21D, 6.8 (d, 2H),
3.7 (s, 311) ppm St ep-£C) H,cO07 > R
Bnzyl {3-[ 2- (4- nethoy -benzy?) 2H-tetrazol - 5-yl | - benzyl -

5 }-am ne hydrochloricde. HHCON=N N, N (I / Q\ HC -
25 The al kyl halide (0.42 g, 1.06 mnol) prepared in
Step (b) was dissolved in tetrahydrofuran (20 ni)
foll owed by the addition qﬁxggﬁgm¢ ine (0.24 g, 2.2
mmol ). The sol ution was refl uxe g€116 hours, cool ed
to roomtenperature, and 13 Nhrch 2007 W) 2004/ 014366
P 03 -133.con cuo.. The
MR e oEy DEE0 S fogb g et Syl whino)-

10 fhk&@nqgmmﬁgqmﬁﬂmﬁﬁzdﬁgﬁgq@ concentrated The free base

_ was Isolated pure‘as a colorless liquid using silica
gel chromat ography (elution with \di chi or omet haf
HE). The conpound was taken |n di et hyl gt hg
precipitated as the HCl salt jupon tﬂ%ﬁﬂgﬁ
gaseous HCl. The sol i g (0" B
filtration. M 159-1¢

3), 7.4
4.5 (s, 211),

 EXAMPLE37

15 | 2—Methoxy-5—[2—(4—inethoxy—benzyl)—2H—teirazo]—5~yl]-N-(4—niﬂuoromethyl—
benzyl)-benzamide. Mp 188-190 °C.

N=N
W -

OCH3

20
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| f benzylamine in Step (c) of Exanple 38 is replhMasch 2007
With an appropriately substituted am ne or al cohol,

! | owi ng conpounds will be obtained. 9 EXAMPLE 39
we il

8hesul fonyl - benzyl ) - { 3- [ 2- (4- et hoxy- b&GT{BI003/eR3616
tetrazol -5-yl]-benzyl}- amne. HBCONV o 15 0 ~\CH3
EXAMPLE 40 4-({

- 3-[2-(4-Met hoxy- benzyl ) - oH e r azol - 5yl ] - benzyl am no

}-nmethyl)-benzoic 20 aci NNI f HOH O
EXAMPLE 41 13 March 2007 % /014366 ‘\
PCT/ 1 B2003/ 003616 - 134

ekt e

ok glsgé ;(M%gaﬁ&{ysg%&gl/)' ;iH-?éﬁaESM -§APrenyiflhaifghay ! oxy

The acid chloride (2.5 g, 7.6 mmol) prepared in Step (d) of Example 1 was
added to a suspension of lithium aluminum hydride (“LA”) (0.58 g, 25 mmol) in
tetrahydrofuran (10 mi.) cooled to 0 °C. The reaction mixture gradually warmed
to room temperature over two hours. Aqueous HCl was added dropwise to quench
excess LA The mixture was diluted with ethyl acetate and filtered through
Celite. The filtrate was washed with brine, dried (MgSO4), 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
(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 tritorated with
hexane and collected by filtration to yield a white solid (1.17 g, 92 %). "HNMR
(CDCI13) § 8.2 (d, 1H), 7.7 (m, 2H), 7.5 (m, 1H), 7.4 (d, 2H), 6.8 (d, 2H), 5.8 s,
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.

HaCO
Nﬁﬁ\@/\

- 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 .




‘N,~ O v 10 EXAMPLE 43 13 March 2007
4-{5-[ 3- (3- Phenyl - prop- 1-ynyl ) - phenyl ] -t et razol -2-y| ne
thyl }-benzoic acid. O OH NNN Step (a):

W‘Bz D14§60- phenyl ) - 2H-t et razol e. The 3- | 0dobenPCHIR0631003616
(3.6 g, 16.6 mmmol ) was converted to the corresponding
tetrazole (4.1 g, 91% utilizing reaction conditions
previously described in Stlég-(a) of exanple 1. Cl-Ms:

B Sied W Ponf T rodepr 8 ol btmpmsed with et acstates e g

fiftered iskdithe G4 conbantméd: IThe 68 b@%@@i@&é@&?ﬁ%
PCT/ 1B200003616 -135 The tetrazole (4 mol )

poledessdiguidusiaggilicangel mb@n@rqsymﬁfdgluugn m;tlt he reaction

, AR Y KL LA DR e 21T, ©
5 gféﬁ fRdias HOHOI Mon(t@aﬁfbmmt&‘&semmcnym GE@N

13) 2-regi oi soner i 8.1 (d, 1H),
a%)wawlljecteﬂlafi@mnqmi\ﬂp 15- 61(%(3 211) 7.2 (m 211)

5.8 (
(cociBeehtUaRir Ner 7 of ERRpIE 3R reptsceg yigh an sappopriataly
éﬁbsnﬁlgd) aml(ﬁe;%r AlcbhdlMhe $dlfowin® cEmpdiends AWifl )bk -oBtakifed. 911)
ppm ep
4-[ 5- (3-1o0do-phenyl)-tetrazol - 2-yl met hyl ] - benzoi c

; acid. The ester (2.5 g, 5 D repared in Step

') (b) was suspended in 7 di M@ﬁ%ne (20 L)
foll owed by the addition of trifluoroacetic acid (5
nL). The solution was stirred for 16 hours at 25
{(hdfethanssdfonybbenryDri Svidddaretiory-benzaDir 3H-tajragph-3- @I]év@nm}-
\A\ﬁﬁ%etrlturat ed with hexane/diethyl ether and the
carboxylic acid (2.1 g, 100% was col |l ected by
filtration. M 241-242 C. Step (d):
4-{5-]3-(3-Pheny grop 1-ynyl)-phenyl]-tetrazol -2-yl ne

- thyl}-benzoic The |odq derivative (1 g, 2.46
"mmol ) prepared in St C) di ssolved in
di met hyl f or mam de (18-A) owed by the addition of

di i sopropyl et hyl am ne *N N
H
15 O‘I/S\CHs
3 ' EXAMPLE 40
4~({3-[2—(4_—Methoxy—_benzyl)—ZH—tetrazoI—Syl]—benzylamino}—methyl)~benzoic
20 acid.
HzCO.
T
_ N\N/ N
H

OH

EXAMPLE 41
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(1.3 g, 9.8 mol), copper (1) iodide (0.17 g, olBdlarch2007
mmol ), 3-phenyl -1 -propyne (0.40 g, 3.4 mmol), and

bi s(tri phenyl phosphi ne) palladium (11) dichloride
“WORISHOIG3620 0. 49 nmol ). The reaction mxture \mrlmzoosmassm
stirred at 50 C for 4 hours under an atnosphere of

N2. The dark reaction m xture was cooled to room
tenperature and diluted witlf4equal vol unes of ethyl
‘acetate and aqueous HCl . The organic phase was
separated, washed With brine, dried (MSH4) and -

AR Q?E»I(J!Mﬁﬂoﬁlbé’:&‘j})@H-i@&%zolLS&HL&nﬂ?ﬂoﬁyﬂi nzoic a?ﬁ.

purified using silica gel chromatography (e utlon Wi
25 di chl or omet haKe¥%et rahydrofuran) to give a cream
colored solid (0.37 80 k% 195-198 C.' HNMR
(DVBO-d6) 8 13.0 (bs, NSL 7. 9 (in, 4H); 7.7-7.2
(m- 911), 6.1 (s; -211),

3-phenyl -1 -propyne in Step (Q)
replaced with an appropriately
the follow ng conpounds will be obtained. i

44 13 March 2007 WO 200;/0~ t366 - PCT/1182063/003616
-136

4{5- [3-(3-In1dazo|-I-yI-prop-l-ynyI)-phenyI]-terazoI-Z
-yl mettyl }benzoic acid. EXANPNE425 EXAMPLE 45

. 4-(5-{3-[3-(4-Fl uoro-phenyl)-prop-1-ynyl]-phenyl}-tetr
azol -2-yl met hyl )-benzoic acid OOR N--N, N 10 F

TRy o B steagelS-yikbenyloxy) benapicagid, o o
-2-yl nmethyl }-benzoic acid.
HLCO

Q"'—s’@ﬁ,@*

EXAMPLE 43

4-{5-§3-(3-Phenyl-prop-1-ynyl)-phenyl}-tetrazol-2-ylmethyl }-benzoic acid.

O
On

N,

.Step (a): 5-(3-Iodo-phenyl)-2H-tetrazole. |

The 3-iodobenzonitrile (3.6 g, 16.6 mmol) was converted to the
corresponding tétraz_ole’ (4.1 g, 91%}) utilizing reaction conditions previously
described in Ste;i (a) of example 1. CE-MS: C/H;IN, [Mi+1] 2'73.0_
Step (b): 4—{5-(3—Iodo-ﬁhenyl)—tetrazol-Z—yImethyl]—benzoic ac_id tert-butyl estef,




OO N-N, IN Ile 13 March 2007 WO 2 0 04101134Mgreh 2007
6 PCT/1B2003/ 003616 -137 The conpounds of Exanple
- Tabl,e A beow were prepared according to the nethods
WO J0H8HBEt ed above in Schenes 6 to, 10. Exanplrerasiiosioossic
A. NN R"Qt N '"Ilk 22 21 Exanple Characteri zing
No. R Q RR1 R22 Data Benzyl Ms: mlz (APCI, Al ("Bn")
. 0 COOH H AP+) 439 [M]+ Nl:NSPhenyI MB: miz (APCl, 1Al

5§ Bk S S0 AR fs g
rgﬁbAer A aﬁﬁ%&we}% dgmedm bl 46 (sy@éﬁggm&gh 0F

analyucally pure 2-regioisomer (3 g, 44%) and the 1-reg10130mer (0.54 g, 8%)
respectively. "HNMR (CDCI3) 2-regioisomer & 8.5 (s, 1H), 8.1 (d, 1H), 8.0 (d,

5 2H), 7.8 (d, 1H), 7.4 (d, 2H), 7.2 (m, 2H), 5.8 (s, 2H), 1.6 (s, 9H) ppm. "HNMR
(CDCI3) 14egioisomer § 8.0 (d, 2¥), 7.9 (d, 2H), 7.5 (d, 1H), 7.3-7.1 (m, 3H); 5.6
(s, 2H) 1.6 (s, 9H) ppm. |
Step (c): 4-[5-(3-Jodo-phenyl)-tetrazol-2-ylmethyi}-benzoic acid.

The ester (2.5 g, 5.41 nxmol) prepared in Step (b) was suspended in
) dichloromethane (20 ml) followed by the addition of trifluoroacetic acid (5 mL).

The solution was stirred for 16 hours at 25 °C, then concentrated in vacuo. The
resulting white solid was triturated with hexane/diethyl ether and the carboxylic
acid (2.1 g, 100%) was collected by filtration. Mp 241-242 °C,
Step (d): 4—{5-[3—(3-Pheny}-prop—1.-ynyl)—phenyl]-tetrazol-z-ylmethyl}—benzoic
15 acid. \
' The iodo derivative (1 g, 2.46 mmol) prepared in Step (c) was dissolved in
dimethylformamide (10 mL) followed by the addition of diisopropylethylamine
(1.3 g, 9.8 mmol), copper (I) iodide (0.17 g, 0.89 mmol), 3-phenyl-1-propyne
(0.40 g, 3.4 mmol), and bis(triphenylphosphine) palladium (1) dichloride (0.34 g,
20 0.49 mmol). The reaction nﬁxture was stitred at 50 °C for 4 hours under an

S 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 (elhution with
25 dichloromethane/tetrahydrofuran) to give a cream colored solid (0.37 'g, 38%). Mp
195-198 °C. "HNMR (DMSO-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.
3 | |
EXAMPLE 44




A6 Ph 0 COOC(CH3)3 H AP+) 510 [M]+ 4-CH3O VB3 Meatch 2007
(APCI, A7 Ph 0 COON H AP+) 454 [M]+ WM. nlz 4-CH30-
APCl, A8 Ph OF F AP+) 446 [M]+ 4-CH30- ~ M5: niz :
Wi AMIOLEWE Ph S COOH H AP+) 470 [M]+ _N MS: nPCT{IBRGS/003616
A10 4-C -Ph COOH H AP+) 490 [M]+ 5 The conpounds of
Exanpl e Table A have the follow ng chenical nanes
(Exarrpl e No.): 4-{ -136-

ST B megﬂf o RSl B SRR St Shia

‘4 {5-[3-(5-Phenyl -[ 1, 3, 4] oxadi azoI 2-yl)gphenyl]-tetra
zol -2-ylmethyl )- benzoic acid (A2); 13 Maeter2007 WO
2004/014366 PCT/ 1B2003f 003, 616 -138 - S '
4-{5-[ 3- (S Phenyl - oxazol - 2-yl ) - phenyl
thyl}-benzoic acid tertiary butylN est
5-[ 3- (5- Phenyl - oxazol - 2- yI) phe
| }-benzoic acid/() ;=5
2-(3,4-Di fl uoro- yl)-5-[
enyl ] - 2H-tetrazo| (A5); 4- B
3- [ 5- (4- Met hoxy- phenyl ) - oxazol - 2-yl ] - phenyl ~ ~
}-tetrazol-2- ylnmethyl)-benzoic acid tertiary butyl
ester (A6); 4-(5-{
-3-[5- (4-Met hoxy- phenyl ) - ox - 2- g phenyl .
}-tetrazol-2 10 ylnethyl)= 43ci d (A7) ; _
2-(3,4-Difluoro-benzyl)-5-{3-[5-(4-nmet hoxy- phenyl')-oxa
zol -2-yl] phenyl}-2Htetrazole (A8);

4-(5- {3 [3—(4—Fluoro—phenyl)-prop— —ynyl]—phenyl}—tetrazol-z-y]meﬂlyl) -benzoic

acid.

razol - 2.- yl me
= (A3); 4-{
-2-yl met hy

- phenyl - oxazol -2-yl )-ph

-OH

=N,
N’N
oo
F‘

EXAMPLE 46

4-{5-[3-(3-Methyl-3-phenyl-but-1-ynyl)-phenyl]-tetrazol-2-ylmethyl }-benzoic

acid.

OH




4- (5-{ 3-[5-(4-Methoxy-phenyl)-tbiazol - 2-yl ] - phhllarch 2007

}-tetrazol -2- ylnmethyl)-benzoic acid (A9); and 15

%{@ %3 5- (4- Chl or o- phenyl ) - oxazol - 2-yl ] - phenyl }-tetr
~WRIMOBI0N net hyl ) - benzoic acid (A10). EXAVPLEPEYIB2006/003616

Synt hesi s of '

4- (5-{3-[5-(4- Met hoxy- phenylbg - oxazol - 2-yl ] - phenyl } -

[1, 3, 4] oxadi azol - 2-yl ) - benzb¥®& acid methyl ester O o

el o B Ao el RIS A R0l R B Seberding to the
mth@dsyﬂmimmﬁlabowmmﬁeydﬂo bgnzoyl } - hydr azi nocar bony
‘ _ﬁt-b ? t]i%?‘gld methyl 25 ester from Preparation 9 as
' Zﬁa rial 0.21g (48% desired product was

obt ai ned. Ms:,;mhg (APClI, AP+) 454 [M+. 13 March 2007
\/\02004/ 014366NPC§1820031003616 -139 EXAMPLEB1

- phen‘yl ) -oxazol - 2-yl ] - phenyl }
enzoic acid 5 NNNOH Oi I O
. ﬁnarrpl e B2 bel ow and 4-(5-{

Usi ng the rocedur
3-[5-(4- Met hoxy-

phenyl ) - oxazol - 2 yl]- -.enyl} [1, 3, 4] oxadi azol - 2-yl ) - be

‘E{Qin?lea rad—meth ester—ig—FrombBxanpte
st In eri a 459 ire u&h%ﬂﬂﬂg
RSN S I S A AN -l 1H
8 (ppm| 3B&zvi 31L 1 7. 09 (21L n; 7ﬁh}l(
il R el e
{3-[5- (4 K?E:hmy- phepyly - ojazol - 2-yl ] - ph?an‘S m/z(APCI
[ 1A2, 4] ox &Ry ol|- 7=y Nt y! ) - bewrpi ¢ jagid |mrphyhre ¢
A MS: m/z (APCL,
a3 | Ph | O — [ COOC(CHy) | H_| AP+)479 MT
A \ MS: m/z (APCI
Ad Ph oN ~ CooH H | AP+) 424 MT
/ MS: m/z (APCI
A5 Ph /(;;)\ _F F | AP+)4i6 [MT'
4-CHO- /[ A MS: m/z (APCL,
A6 Ph ON COOC(CH:): | H AP+) 510 [MT"
4-CHs0- | 3 | MS: m/z (APCT,
A7 Ph oN COOH H | APH) 454 [MT"
4-CH,0- J | MS: m/z (APCI,
AS Ph /g)’)\ . e | APY 446 T
N X
4—CH30‘ / _ MS: m/fz (APCI,
A9 o /(;/)\ " COOH H | APH 470 MT
/[N MS: m/z (APCI,
A10 | 4-Cl-Ph 7~ ¢ AP+) 490 MT"
s OOH H :
‘ "The compounds of Example Table A have the following chemical names
(Example No.): '
4 {5-[3- (S-Benzyl-[l 3 4]oxadlazol-2—yl)-phenyl]~tetcazol—2—y1methy1}-
| B benzoic acid (A1),
10 - ' 4-{5-[3-(5- Pheny! [1,3,4]oxadiazol- 2-y1)~pheny1}—tetrazol—2—ylmethyl}—

benzo1c ac1d (AZ),
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200NNNoont OO O 0.24 g (0.49 nmmmol) of 13 March2007
4-12- (N -{3-[5-(4- Met hoxy-phenyl ) -oxazol -2-yl] benzoyl
et hyl ] -benzoi c acid nethyl_ester

| o (41
W%)r%}r‘rﬂ'éqé%g?;tl ogxg 25 was dissol ved in about PEG/IR0G3{03616

poly phosphoric acid. The m xture was stirred at 13
March 2007 W ,,Q 200/01, 1%@ PCT/ 1 B2003/ 003616 - 140
90-100 C for 1 hour before @llowing to cool to room

t enper at{5Ls.-(S\WheRYl-0MABol-; téthRol?-§HNGhyMaRnzoic acid
‘extracted Wl(th 1@'11 1 Etozblg/ THF?@-Et 20 (2x) T%
_extracts wetesiaphpivhesen@Plashed with saturated .

aqueaus Bl SALU B0 bt SR LA o

vacuum 5 oyg4y;overni ght at 70 Cto obtain 0. 13 g

(57% desired product ME: mz (APCI, AP+) 468

NVR: D%@)@@O(Opw Eﬁ-(%vheny}-oxa;obzsrb)-nl@ml;l 2§}tetrazole

7.04-7.07 a%i'?) ;754756(2Hn)757779

(4H, m; 7. 917796 (211, 8.05-8.08 (1H, m;

% 2?h8413—{G?[H(meﬂm&xﬁﬁh&yﬁ%!(akbl—z-&ﬂ]-pheﬁﬁ}Eéﬁﬁd‘xﬁBl—E— B2
nthesis o

4-(5-{3-[5- ymmlhbwommwbﬂw egter(Ab)pheny| } -

£ S A SRR AR i ©

4I (5 %3 [|5 Qﬂ?el‘thﬂhbmowwlm?px?zol . .
4] ox Z0 me enzoic aC|
¥re1 h5| 2@5‘{4@[@9&1@4@% 23 w—@‘\éﬁlw-;lﬁe%v Tpoxazol-2rsihl-

of THF/ rretrrpﬂaﬁhlzmé F@@%dded 1.0m (1.0 mmol) 1N

NaOH. The re was st ’14 hours at room
t enper at(6+{8- -Be(®avethoxy-phenyl)-thiazol-2-yi]-phenyl }-tetrazol-2-

ylmethyl)-benzoic acid (A9); and
4-(5- {3-[5-(4—Chlor0-phenyl)—oxazol-z-yl]—phenyl}-tetrazol-z-yhncthyl)-
benzcuc acid (A10).

EXAMPLE Bla

Synthesis of 4-(5-{3-[5-(4-Methoxy-phenyl)-oxazol-2-yl}-phenyl }-

[1,3,4loxadiazol-2-yl)-benzoic acid methy! ester

Using the procedure from Example B2a below and 4-(N'-{3-[5-(4-
Methoxy-phenyl)-oxazol-2-yl}-benzoyl }-hydrazinocarbonyl)-benzoic acid methyl
ester from Prcparation 9 as starting material 0.21g (48%) desired product was
obtained. MS: m/z (APCI, AP+) 454 [MT".




concentrating on a rotary evaporator. Partiti onbiMarch2007
- between ether and water. Separated |ayers and

aci di fi ed aqueous |ayer with 6M HCl. Extracted aqueous
WORVOIE66H 1: 1 Et 20 Et QAc (2x), combined or gRATEB2003/003616
| ayers and wash with 25 saturated aqueous NaCl

solution and dried (MySO4). Obtained a solid from

McOH. Filter and dry in a v88um oven over ni ght at
roomtenperature to pr %&?8 g (289 desired
product. Ms: niz (APCl, M]+ 13 March 2007

WD 2004/ 014366 PCT/ 1B2003/ 003616 -141 NVR: DMSO 1H S
%n)381 5'449(21LS)7047O8(2H m ;

athesis ot (§-4145-GhMedhopptiensty-ambiol-2-Wy-phemdb. o, 08

Mm@@ggbg-él)—slg/e%?%@ Sa&éHo;‘@ 8.53- 8.54 (1H .

5 4- (5-{3-[ 5- (4- Met hoxy- phenyl ) -oxazol - 2-yl ] -phenyl } -

[1, 3, 4] t hi adi azol - 2-yl et hyl } benzoi ¢ acid nethyl ester
it SO O To a $uspension of 0.25 g
E}p [ thoxy 10

it azi no) - 2-oxo-

gt e 2 € hyl ester from Preparation 8
in 10 nL dry d| e was added PISS in one portion.
The resulting mM<ture was warnmed to 50C for 1 hour
before cooling to room tenperature and addi ng about
20 nL water. Stirred 2 hours and then filtered off
solid product Triturated in hot I\/b(]—| and filtered.

£ o Uiy 8 phieafittion ERARAE Ebd 2 1 (B4 Methony-
%hkﬁﬁ)-oﬁiﬂ@-ﬂpphdr@m [ 4oridiaddbad Phéoid aid memsxbesner

procedure of Exanple B3 wthout characterization.
10 EroviBsanply Blapssjartipgmpigriah0.09g (45%) desired product was obtained. -

s PabArer AplF b1 R RERY! imﬁt?zﬁ's Bt 3 3R 18RYd37.07-
7.09 (2H, m); 7.68-7.83 (SH, m); 8.15-8.17 (2HL, m); 8.25- 8.33 (48, 871
8.72 (1H, ).

15 - EXAMPLE B2a

- Synthesis of 4-(5-{3-[5-(4-Methoxy-phenyl)-oxazol-2-yl]-phenyl}-
et [1,3,4]oxadiazol-2-ylmethyl)-benzoic acid methyl ester

20
\O{E\l I\‘I'N\
O’K.@/LO)/\@\(O\
O

0.24 g (0.49 mmol) of 4-[2-(N'-{3-[5-(4-Methoxy-phenyl)-oxazol-2-yl]-
_ benzoyl }~hydrazin6)-2—oxo— ethyl]-benzoic acid methy! ester from Preparation 8
25 . was dissolved in about 10 mL of poly phosphoric acid. The mixture was stirred at
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[ 1, 3, 4] t hi adi azol - 2-yl met hyl ) - benzoi ¢ acid O 0/ 13 Margk 2007
OH. 0 13 March 2007 ;. c. 2004/ 014366,

a2 ’ 31003616 142 Usi ng the procedure fr -
| W@ﬁ%ﬁég 2 and 0.18g (0.37nmo1) 4-(5-{3-[5- PCTIIR20031003616

(4- Met hoxy- phenyl ) - oxazol - 2-yl ] - phenyl
}-1[1, 3, 4] thiadiazol -2-yl net F%/‘ )-benzoic acid nethyl
ester from Exanpl e B3a as s ting material 0.079g

6§@o °@;% ) %@ur ﬂéfﬁfiéiﬁiovﬁ%ﬁ, toq!yofltmem tw&peﬁ&%g (ﬁ% was
éhdﬂéﬂ @?Hhe px)qduat Was e'meteamm 1: nm Ewm LTHE/32:,0 22+)

thg:Z@s Wregcoiéaji%%d s lcg %\‘g aé&;i%l?fus l%ﬁél godlfutlo%lltlllen

W@%ﬁggﬁﬁﬁ%ﬁ& - pherﬁ@hl azoI 2-yl| mhenr)lllv cuum

[obeid o’ﬂd:rhfghﬂah Ml sclobthind 13yg (578 desira] produttret hyl
est?r |~ 1o 15 Using the procedure from

éﬁa’)gﬁ%éM(]o 65 ol ) 4-2- (N {3-
”Jé‘}ﬂ@%éﬁgﬂfi@vﬂ) R AR N D e

Rhg pay4al. 56 (2HAM)S7 ST 79 (ﬂH,IﬁB? 9&17696 @J—II&Q £.65%.08 IH m)
desi red roduct was obtained. Ms: mz (APC, AP+)

[RS8 2R, mvEP 24883 ((HpM)- 3. 79 (3H, S); 3.83 (3H, s)
4. 64 (211, s); 7.01-7.03 (2H, m; 7.37- 7.67 (511, 20
m; 7.91-8.22 (4H, m; 8.23 (1H, s); 8.43-8.44 (1H

. EXAMPLE, B4 Synt hesi s BXAMPLE B2
4- (5-{3-[ 5- (4- Met hoxy- phenyl ) -thi azol - 2-yl ] - phenyl } -
25 [1, 3, 4]th| adi azol - 2-yl net hyl ) -benzoi c acid 13 March
Ayothesisef 4664 Bolba@clethoxy-phomdBrEU8b 2 Gi-phenyl }-

[1,3,4]oxadiazol-2-ylmethyl)-benzoic acid

@%\ﬁ | NI'N\
O

A solution of 0.25g (0.53mmol) 4-(5-{3-[5-(4-Methoxy-phenyl)}-oxazol-2-
yll-phenyl}-[1,3,4Joxadiazol-2-ylmethyl)-benzoic acid methyl ester from Example
B2a in a 5:2:1 mixture of THEF/ 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. Pastitioned between ether and water.
Separated layers and acidified aqueous layer with 6M HCI. Extracted aqueous
layer with 1:1 Et,Of EtOAc (2x), combined organic layers and wash with

- saturated aqueous NaCl solution and dried (MgSO4) Obtained a solid from

MeOH. Filter and dry in a vacuum oven overni ght at room temperature 1o provide

" 0.068 g (28%) desired product.

MS: m/z (APCL AP+) 454 [MT*




10

15

=143 .\ ly O/ NNNJi, SOH O Using the prbtbaghe007.
from Exanpl e B3 and 0.16g (0.32 mml) 4-(5-{3-[5

_ é4 Met hoxy- phenyl ) -t hi azol - 2-yl ] -phenyl }-[1, 3,4]thiadi .

2#03436hnet hyl ) - benzoic acid methyl ester fPOTAB2003/003616
Exanpl e B4a 0.023g (16% desired product was obtai ned
5 M mz (APCI, AP-) 487 [M]-. NVR DMSO H S (ppm
3.79 (31-L S); 4.62 (2H, s)l417.01-7. 03 (2H, m 7.45-

7.88 (5H. M 7.9Q-8. 22 _(4H,. m,; 8. (1H, s

6 a3 oivik: DSOS G authiatmmi 4o oy o¥r 08 @rb )
r {

el @ﬁﬁiﬁﬁéﬁq@‘%ﬁ%ﬂﬂé‘%ﬁ“%ﬂﬁ 824 828 (L m)

B.3p&dt(lHnm)and procedures. 10 Exanple Table B. \ -/

1\ WR2, R2s X Exanp rizing No. R~ XV R2

Data NN Bi CH3O 0 Oﬁ@ﬁw“above NN B2 CH30 0

IO~ -CH2 \ / COON See above NN B3 CH3O 0 All, S~ -CH2

\ / COON See above NN B4 CH3OS S~ -CH2 <\,-/ COMH

Syathekis vb4-(TH{3-[Shdethaxy- pmenmommzcd-zrmhe@mave t he

ﬁ%@@?@@ﬁ%?‘h&ﬁ gﬁﬁ%%‘f%%ﬁﬁﬁﬁz ;/I] phenyl }-[ 1,

3, 4] oxadi azol -2- yl)-benzoic acid (B 1)

& %\l - ,I\I!'N\
O&O)\SY\@\WO\
0

To a suspension of 0.25 g (0.51 mmo}) 4-[2-(N'-{3-[5-(4-Methoxy-
phenyl)-oxazol-2-yI]-benzoyl }-hydrazino)-2-oxo- ethyl]-benzoic acid methyl ester
from Preparation 8 in 10 mL dry dioxane was a\dd__ed P;S; in one portion. The

\
0

resulting mixture was warmed to 50 °C for 1 hour before cooling to room
temperature and adding about 20 mL. water. Stirred 2 hours and then filtered off
solid product. Triturated in hot MeOH and filtered. Dissolved in THF and filtered
through a plug of flash silica gel with THF eluent. Concentration gave 0.13g

(73%) desired product. Used directly in the procedure of Example B3 without

characterization.
EXAMPLE B3

Synthesis of 4-(5-{3-[5-(4-Methoxy-phenyl)-oxazol-2-yl]-phenyl }-

- [1,3,4)thiadiazol-2-ylmethyl)-benzoic acid

O\({\' . l\f'N\ :
OULSV\QOH
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4- (5-{3-[5- (4- Met hoxy- phenyl ) - oxazol - 2-yl ] - phenid Mafch, 2007
3, 4] oxadi azol -2 yl nmet hyl ) -benzoic acid (B2); 13 March .

0 2004[ 014366 PCT(QB200003616 -144
B T

5- (4- Met hoxy- phenyl ) - oxazol - 2- yl | - pheRf§/AB2008/003616
3, 4] thiadiazol -2- ylnethyl)-benzoic acid (133); and '
4- (5-{3-[5-(4- Met hoxy- pheny] ).-t hi azol - 2-yl ] - phenyl }-[1
, 3, 4] t hi adi azol - 2- yl et hyl‘i 5nzoic acid (B4). 5 The -

Corpotti i RS Siashinfols B4 OBEE R ERRIS o 5

accor l'Ustrated ve 1'ne
G4-Metiifxyophetiyljeomazol2-yl] Iﬁwﬂnﬁmkﬁmem,-z-yhﬁa&yl)-benmc

sl i BB RS SN
Bt 5 AR N 0 e

- GHTH(3N, b)~4 63I-(2H’ sOMS- P8 ezm-nfm 265040, ﬂf(eH;m)vne'ndsigof

Exanpl e Tabl e C have the f oW gl chem cal na
-((ggg\%ﬁesl,\g,o;z (2H,m),802—804 m); 8.17-8.19 (1H, m),820-821 (1H,

: %g%s[g%%’f’%@fﬁﬂ)” -prop-1-ynyl)-phenyl]-[1,3, 4] oxad| azo

zoi¢” acid (d);
4- (5- {3 [ 3- (4- Fl uor o- phenyl ) - prop- 1-ynyl ] - phenyl }-[ 1, 3

, 4] t hi adi azol -2- 15 yIrret ¥!% E ic acid (C2); 4{ ‘
5-[3-(3-Phenyl - prop-1-ynyl iﬁﬁ Tl 3, 4] oxadi azol -2
-yhnet hyl }-

Synthesm of 4-(5-{3-[5-(4-Methoxy- heny])-ﬁuazo]—Z—yl]—phenyl}-
[1,3 4]thiatdiazol-2-ylmethyl)-benzoic acid methyl ester T

\©\<'\N. N'N\
S)tj/j\sk\@\’ro___
_ O

Using the procedure from Example B3a and 0.33 (0.65 mmol) 4-[2-(N'-{3-
[5-(4-methoxy-phenyl)-thiazol-2-yl]-benzoyl }-hydrazino)-2-oxo-ethyl]-benzoic
acid methyl ester from Preparation 14 as starting material 0.18g (55%) desired
product was obtained. MS: m/z (APCI, AP+) 500 [M]* NMR: DMSO 'H §
(ppm) 3.79 (3H, S); 3.83 (3H, s); 4.64 (2H, s); 7.01-7.03 (2H, m); 7.37-7.67 (3H,
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




benzoic acid (C3); and 4-(5-{ : 13 March 2007
3- [ 3- (4- Fl uoro- phenyl ) - prop- 1-ynyl ] - phenyl '
}-tetrazol -2-yl nethyl)- benzoic acid (C4). 20 13 March

+ WOQHH/0199§620041014366 PCT/ 1 B2003/ 003616 - 145 PO®/IB2003/003616
conpounds of Exanple Table D were prepared as
descri bed below. Exanple Table DD NN " N R23 N 21
Exanpl e No. R23 R21 Charactlé?izing Data D F SO3H
Se\g bel ow D2 F PO3H2 See below D3 F OCH2 See

behow <4 H S(O) 2NH2 Mp 158-159C D5 F S(O) CH3 M
101- @ NYR (40GyMiz, DVBO-D) d ppm 8.08(s, br,
211), ~8700 21D, 17‘ 11), 7A6 41 1),

5-8m 6(53_? 4.01
CHz NH2 HNI\/R(4OO MHz,
(t, br, 1I—I)08 00 (m 2H),

(s, 21D, 3.91

Using the procedure from Example B3 and 0.16g (0.32 mmol) 4-(5-{3-[5-
(4—Mcthoxy—phcnyl)—thiazol-Z-yl]—phenyl}-[1,3,4]ﬂﬁadiazol-2~yhnethyi)-benzoic
acid methyl ester from Example B4a 0.023g (16%) desired product was obtained.

5 MS: m/z (APCL, AP-) 487 [MT. NMR: DMSO H 5 (ppm) 3.79 (3H, S); 4.62
- (2H, s); 7.01-7.03 (ZH, m); 7.45- 7.88 (5H, m) 7.90-8.22 (4H m); 8.24 (1H, 5);
8.43-8.44 (1H, m). -

The compounds of Example Table B beow were prepared according to the

, methods illustrated above in Schemes 6 to 10 and the preparations and procedures.
10 Example Table B.

v\,
\ Characterizing
. e R Data
A —G—COOH
| B1 CH;0 | O NON See above
. A3 —cH @—coo
B2 CH;0 | O NON 2 , H See above
A S| —cH @-COOH
B3 CH;0 | O NSN 2 See above
L3 | —CH. coo
B4 |CHOlS _/ks 2 H See above

The compounds of Example Table B have the followihg chemical names
(Example No.):
15 g 4-(5-{3-[5-(4-Methoxy-phenyl)-oxazol-2-yl]-phenyl }-[1,3 4]oxad1azol-2-
o yI)-bcnzmc acid (B1);
4—(5 {3 [5-(4 Methoxy—phenyl)ﬂxazol—2—y1]—pheny1} 1,3 4]0Xadlazol—2-
ylmethyl) -benzoic acid (B2), '




7.55 (m 211), 7.37 (m 611), 7.24 (m 311), S5l3oMarch 2007
(s, 2H), 4.22 (d, 2H), 3.91 (s, 2H), 2.07 (t, :
2H), 1.50 03,21D, 0.82 D7 H CH2N(H) C(O (CH2) 2CH3 (t, o

~WOPBY4/01436 NVR (400 MHz, DMSO-D) d ppm 8.29  ( PCT/IB2003/003516 -
br,111), 8.00 (m 2H), 7.55 (m 2H), 7.37 (m 6H),
7.24 (m 3H), 5.94 (s, 211), 4.20 (d, 2H), 3.91 (s,
2H), 1.82 (s, H CH2N(H) €43-CH3 3H). 5 EXAMPLE D
Synt-hesj s 0 ' ' o
2 (5 el Bl Msthos mhemy-Ppob AL phepy - Db Aipdivae-

_ | -2- vyl - | id St :
azo y g%g%m)q%%&g%ﬁ@g h& aci ep (a)

5- (3- brono tetrazol’e 13 March 2007 "WO
2003/ Gué3Ee[ FEMegRa PR @d-titazol-L4A]-phenyki-Li, R4 hiadiazol-2-

3- bromobenzoni ttile. (.30.0Q00qg,. 164.8mmmol) in tol uene
(300nL) vvaiﬁ?]{a é{i}é@“ﬁﬁ&?ﬁc‘%@é}'hyl ami ne Lyldr ochl gri de
5  (68.09ge cﬁﬁlg»oﬂﬁﬂﬁfﬂf)ﬁ, le PABIL B BeRAR Rrel al-érgaccordlirtg(to the

494. 4mmol ) and the reaction m xture heated to ref
auethodgsrillgditatedGhove th $chemps Mo ddpeSchiemes 1 tdiSl uted with

wat er (,F%)gnb), the layers were 5 separated, and the
Z\%ﬁgﬁ{]ﬁ ¥tton acidified to pH 1 using concentrated
HCl . The-precipitated solid was col |l ected by '
fiItra wasked with water, and dried to give

B3 (dd, IH), 7.79-7.76 (m
0 M5 (APCT) M+l= 224.9 M

111), 7.57-7.53 (t,
151 _0-152_0C
Example |

No. | R® |V IR Characterizing Data

N-N
‘ T W 600) MS: m/z (AP CI,
C1 H "’ko)\ Q H __AP+)381 [MT*

N-N -
2 F ”ks)\ 2 \ AP+) 429 [MT*

: - N-N
i\ —CH @—CO MS: m/z (APCI,

N=N
3 —CH @— 0
C4 F /L\N‘N“ 2 COOH Mp 210-212°C

10 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-1i-ynyl]-phenyl }-[1,3 4]thiadiazol-2-
15 ylmethyl)-benzoic acid (C2);
4-{5-[3-(3-Phenyl-prop- l—yﬁyl)-phenyl]-[l 3. 4Joxadiazol-2-ylmethyl }-
benzoic acid (C3); and
4—(5—{3-[3-(4-F1uor6—pheny1)—prop—l-ynyl]-phenyl}-tetrazol-z-ylmethyl)-
benzoic acid (C4).

20




Step (b):

4-[5-(3-bronophenyl)tetrazol

c acid,

4. 25mmvol ) and the reaction

13 March 2007

: sodium salt A solution of
- WO08UYHWophenyl ) - 2H tetrazol e (0.8g, 3. 55mMoprTimioisic
15 (15nL) was treated with triethylamne (0.6nL, :

m xt

ure stirred at

-2-yl met hyl ] benzenesul f oni

room

tenperature for 30 m nutes.-13®. thi s was added sodi um

4- br
the r
t:

dr yness,
drynesgs

and drled hnder 3
solid (78.3%yield).

8. 04- 8.
2|_|)1

o Sotomr o

~-0 n.

01 (d,

7.51-7.48 (t,

nesulf nate (

7.
111),

1H) .
7.36-7.

1.17g,

t at e/ met hanol  4:

d
7 62-7. 60

34 (§21211), 5.99.

4. 27mmol ) and
Example Tabje Dvere preppined astdesmibed below.
atrypie D The reaction m xture was evaporated to
treated with acetic acid,
The white g@&Nd was 20 triturated with
q olid was coll ected by

and evaporated to

11

1.10g of white
(d,

(s

aniple V5 ( AN

) M1
- f 1 uor opIRehyI ) prop-

395.0 M.

n

he

2

XB etr

S2500CStep—(oy:
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[ow

=

IICIIyr)
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at ed wSehbelow
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hyl ani E@)éIGHBSnL

5.1 Mg

b1584189%@di uy

=)

i5(tFip

henyl ph@ptipe) (

PO RS ToF 104°C 2

m xture
PCT/ 1B2
was he
cool ed

MySO4,
I

), Cu

extractied wit

ed i
oro

and eV

d &h_a

- propr 2- ynyl
degasjsed wi t-h 13 March
003/ 00[3616

(cat), and TI-
- benzene (0|

-147 nitrogenm
the m crowave for
m t enper at ure, - pou
h Et OAc, Washed w
apor at ed onto sili

3. 5X16bMIki | i ca

.@SO— q
. o
@ﬁ%%

D&, 2H§)I unm_ eI ut ed

L, an(
184/ 0141
+ $-00, (B

| t he
P66
ture

m-HRuEes2IR; 7.4600C,

€l A 63T G HED,
‘ﬂﬁsﬁm, ﬁH), &mo 8d (0]
Ay .01 (Bh2k)yegh

acetic
with et
yi el d)
(in, 61

D7

ethyl dcetatd 5 ("Et OAC") - net hahei

acid (|"

her anggr ded

NVR (

1), 7.

46-7.42 (dd,

AcOH" ). Evapor at
0. 052g of of
8.03-7.99

1y,

O 4);

CH,NH)C(O)(CH,),CH;

B

6H),724(m 31-1),594
(s, 2H), 4.22 (4, 2H),
3.91 (s, 2H), 2.07 (,
2H), 1.50 (m, 2H), 0.82
(t, 3H).

D8

IH NMR (400 MHz,
DMSO-D) d ppm 8.29
(¢, 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,

: CHzN(H)C(O)CHs

3H).

|_

ver .
NaS
Mt h

h 1%

bNn

EXAMPLE D

ylmethyl)-benzenesulfonic acid

Step (a): 5—(3vbromophcnyl)-ZH-tetrazole .

1

B Synthesis of 4-(5-{3- [3 (4—Fluoro-phenyl)-prop— -ynyl]-phenyl}-—teh'azol-Z—
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7.36-7.33 (d, 211); 7.19-7.15 (t, 21), 5:98 (s, 1dlipypch2007
3.90 (s, 2H M5 (APCl) small Mrl= 449.0 0 EXAMPLE D2

S\ﬁnt hesi s of |
WO A0HI4366 [ 3_ (4- Fl uor o- phenyl ) - pr op- 1- ynyl ] - ph@6FIB2003/003616

 ylmethyl]benzenesulfonic acid, sodium salt (0.50g, 1.27mmol) in DMF (3mL)

- was treated with diisopropylethylamine (O.SSmL; 5.1mmol), palladium
tctralds(triphenylphdsphine) ("Pd(PPhs)4”, 0.29g, 0.25mmol), Cul (cat), and 1- -

A ﬂuoro—4—prop-2—yny1—benzené (0.42g, 3.1njmol), and the mixture de_gaéSed with

APAlineaziderG 2 Migs 4Hadmmebaad the Eﬂ@lm}muhylhband 1 l)eﬂux over

razol -2- yl met hyl } phenyl ] - phosphoni c_aci d Step (a):
{4-[5-(3-bronophenyl)

tetrazol 2- yInethyl]benzyl}bﬁ@sphorlc acid 15

di net .este tg o _ .

5. (5 th BERrER TP SabeRfnibls Bollestss smmwhia tytuene
GOALLpwhe trésd HitHl SlcBFIEnu® G R 68 egg 9&94%11%%&51) and
and the mxture stirred at room.tenperature

%ﬁéﬁp@@%& Pt AP, DA e o e e

tandlahe ARohepertibn Acitifdus PEVPSsiAd botcBstritbd B
et yl acetate, ﬁ&gwth Water9 brlﬂge drie overlThe

wESStpitated solidrveas, coan@ted hefiltiasion washed with Watyn esd drigh give
I Iy I i ssol ved in chl orof orm and

gvgjgg E'Héﬁon{mz#\?fd@a gel. The silica gel nesh was
mmmf(masoms;; B1G¥15 (@1HE), 8. @@892' d&ADM.79 25765 1?13

with ethyl_ acetate/nethanol 9:1. Evaporation of th
gpﬂraﬁi(tallg)fractl ons foll owed by drying, afforded
(90.4%vyield). The light yellow

ol ﬁ%ﬂP@f}pﬁ&?—l T e‘%%gal n on a 5X15 cmsilica gel colum

Mpltlﬁﬁ.MSQm"et hyI acetate. Dryi ng af f orded 0. 64g of

colorless_ojl (CDC13), 8.28-8.27 (m T11),

Stepriby éﬂS{a@romml)enylﬁew& %ﬂqemyllbmenewmlc B, rodiom

N@t 611), 5.77 (s, 211), 3.68 (s, 311), 3.66 (s, 311)
(APCl) no Mtl peak - --------- ------ 13 March 2007

WOR2004 SdldB66 o%-bﬁ%ﬁﬁihbﬁ)ﬂ}iﬁﬂ&ctrazbl@ (oatge B.55mol) in DMF

l(l%gfm}§,ﬁ%{rwé$%q|huort¥ﬁhen§ l(ﬁrq&g@nyl phenyl}&g{or@?zo

Esma §854d A TodRSernrhhRKoPYS niSulE I hRGHhs aﬁamdmh% 4

Step (c) using
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 ethy! acetate/methanol 4:1, the solid was collected by filtration,

washed with ethy! acetate/methanol 4:1, and dried under house vacuum to afford
1.10g of white solid (78.3% vield). 7

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, 2E)

MS (APCD M-1=3950

mp. >250.0°C _

Step (c): 4-(5-{3-[3-(4-flucrophenyl)prop-1-ynyljpheny] Jtetrazol-2-
ylmethyl)benzene-sulfonic acid

A suspension of 4-[5-(3-bromopheny}) tetrazol-2-




{4-[5- (3- br onophenyl ) 13 March 2007

tetrazol - 2- yhnet hyl ] benzyl } phosphoni ¢ acid di methyl 5

ester (0.61g, 1.33mmol) in place of :
“WQ 208048661 onophenyl ) tetrazol - 2- PCTAB2003/003616

yl met hyl ] benzenesul foni c acid, sodiumsalt. Th| s

af forded 0.27g of yellowoil (42.6%yield).

(CDCI3); 8.21 (s, IM 8.07-804 (dd, 111), 7. 67 7.64

( 1H),. 7.42-7.29 (m 811),.7.05-7.00 (t, ,111), 5.77
(ﬂrg]%mgfili}‘he Teaglipn Qixtyre was hsate@nx the miggpwage 85 16apinged it

[1@0‘(’% J{ogf’[ 3 1} 3 8t Midoe t:théqu)?&Pﬁtéiﬁﬂ-Iélcgm'actedwith FtOAc,

: pxa;sbfd:L with )t])oh}lg,tdm;l Io}rbﬂﬂg&@@,l anﬂevgpc)iated Iontto silica gfel The mesh
‘ \ﬁas(@n}&gb %}% LT §h oplumn efuted with ethy] acetate
5 e A Mﬁhﬁ@ﬂ&j}? r4alz Qithd% %%éﬁg%pﬂﬁl (%R% rnk..)vaﬁ)cﬁ'at[on

phosphonlc acid dlnet ester
read igjineation with e:ﬂltﬁrafﬁortkd(m(‘ﬂiﬁg)of \weange eolid(R.26% gleld)t hen

R, St TS e il a4 3F ch ey Rt o T 1

86-383 (d,280)21.16.99% (, STPE5.98 W, 51305 90 (¢ gﬁj r oThe

reaction m xture was concentr at tary
N8 p8PeDomaliMmbetd448dat and the resi due was treated
T with chloroform The resulting solid was collected by
e filtration, washed with chloroform triturated 20
vvith hot ether, collectggalypifsiporati on and dri ed.
gh perforrmnce | i qui d chromat ography ("HPLC")
S18hebis o5 A-oat>-Ehi %ﬁwgm pheny )0 myl]-phiaeylaéttatohds

t.h tate 1:1, led t
SRR el BRPAGHE ) 7 Tt rati on and aried. The
iSwUaR {2d5HE-bieEoMRANE %Mzbiﬂz%hnéﬂ?l't]ﬁenﬁﬁ?%gﬂéﬂiﬁ: acid

met hanol col l ected, washed w'th nethano
5 ﬂﬁfpg yEesiert or ded 0. 07669 of yel | ow sol i d. NVR

7 46 %80 'ﬁ“’g}ﬁ)@g"r%@?‘lﬁf ge% %533(0 %g%ﬁﬁ“?ﬁl) &

DYF (175:&9} Wasl&ddededurd barbbna (. sg hnd fhe %hxﬁﬁc stirred at
211 296290(d 21 VS (AP 1 463.1

o thipwzg @dﬂqdj(é-@wno—methylbenzyl)
ﬂ’%ﬁpl‘?é‘g%gfdi*?i‘-ﬁ ot RS YRR g rctimyiys wiped

20 @zex night at room temperature. The reaction mixture was diluted with ethyl

acetate, washed with water, brine, dried over MgS0y, filtered, and the evaporated

o dryness.

The light yellow oil was dissolved in chloroform and evaporated onto

R

| sitica gel. The silica gel mesh was purified on a 3.5X15 cm silica gel column

25 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 0.64¢g of colorless oil.
- NMR (CDCl3); 8.28-8. 27 (m, 1H), 8.07-8.05 (dd, 1H) 7.58-7.56 (m 1H), 7 38-

30 - 1.30 (m, 6H), 5.77 (s, ZH) 3.68 (s, 3H),366(S 3
' MS (APCI) no M+1 peak '
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yl met hyl ) - phenoxy] -acetic acid Step (a): 13 March 2007
{4-[5-(3-bronophenyl)
tetrazol - 2yhnet hyl ] phenoxy}acetic acid tert- butyl

- WR2/01B6§hi s reaction was carried out as descPCHIB2003/003616 |

Exanpl.e D2, Step (a) using
5- (3-bronophenyl ) -2Htetrazol e (0.87g, 2.89mmvl) and
(4- br ononet hyl phenoxy) acet4® acid tert-butyl ester

SO M LT bRy BN Dpop Rl BRI RPIT 65 of
oy bt BN i AMMICREID) .28 (5, 111).

7.58-7.55 (d, IM 7.38-7.31 (m O
313), ']ﬂnQﬁ'faG:l@BW@ﬁcamqilymt a8 dwn@gd sz@n;lplﬂ 357 S(ep (c) using

pssopst i sl it Fcf?lg{eﬂlgzo

ﬁt%r (0/611£ 1 BBmREB MoIMES6RL-[ F(Fbiotadphbhyl Rettadol oSt er

'S reactlon was carried out as described in Exanple

BimetsyHperzenesutfonis acikh sadivn gait-o Thispflepded Q2%g ofinehow pil

'((g -%%"z fldi?rml ol ) and {4[5-(3- br onophenyl ) :

&% Ye yI met hyl ] phenoxy}acetic acid tert-butyl

MR 9,%213(36111?3 07-804 (8d,aED, ©67-7.64 (m, 1H), 7.42-7.29 (m,
4-15- (( bromophenyl )te

trazol - 2-yl met hyl } - benzenesul f on

08 I ssw,zwofsﬁs, 65196
p%)gﬁg??(%@éGS%ﬂ/l el d(;s ) q%(%{(%:%) Q%zg? (s,‘(?lﬂi)

MS AP Tpng Mi+lariyl- 17%7 49 (m 111), 7.42-7.35 (m

et s -G U338 thlprostédyn pp SRy ibhehilefiidana->, 15

I\'ﬁnﬁ-ﬂ@@b); TLphosph&ig agid443. 1 SteIO 3:
[44(5 { (4 f uoroph té%(ll)prop -ynyl 5%9’ raz
pRpbeny I o I pheR el 2-

St SRR ' et

(%1%%‘?& mg%nﬁﬁ%' oleﬁ to bOE fhetPHORGEHth t@.ﬁeﬁ ﬁsﬂ figdide

rred at room tenperature 5 m nut es,
el an8dminet). The rhaymmmxtﬁfb avas esmotveel fvats ther ¢Q01mgb§b

V“M i ok Vabarsa ot ool te FeapitEanieti s ogpeentrated
i g@&g@f&%@v@ai@} Ritfous hdat anld theSOLilek Wast&td ®ith @fioRform.

ed wth hexanes/ethyl acetate 3:1 and~
dThe rbsnmllglsuhd @vat odllertesifbyditratipn, soishet wilo cllosefoym dtitrated

1%1&/%{()% Qﬂl%lg,) collected by filtrafion and dried. High performance liquid

- chromatography (“HPLC”) indicates that this solid is 65% pure.

The solid was heated in hexanes/ethy] acetate 1:1, cooled to room
temperature, collecfed 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), 746-7.42 (m, 2H),

7.33-7.31 (d, 2H), 7.26-7.24 (m, 28), 7.19-7.15 (m,2H), 5.93 (s, 2H), 3.90 (s, 2H),
2.96-2.90 (d, 2K
MS (APCI) M+1 = 463.1

EXAMPLE D3
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WO 20041014366: :; PCTI | B20031003616 -150 NVR 13 March 2007
(DI\/SOd6)12 99 (bs,1H), 8.02-7.98 (m 21), 7.56-7.51
% 7.46- 7.42 (m 211), 7.37-7.36 (d, 2H),

22@1074315? (t, 2H), 6.92-6.90 (d, 2H), 5.89 (sPCPi2003/003616
4.64 (bs, 2H), 3.90 (s, 2H) M5 (APCl) M 1= 441.0 5 np
158. 2- 159. 6C Certai n conpounds of Exanple Table D have
the followi ng chem cal narb49-( Exanple No.):

W}Jm@ﬁ%ﬂﬁi S T LW A LD

%lﬁ:%ﬂm(zﬂ eHOx-debranadid - prop-1 -ynyl ] - phenyl|
ne

t hanesul f onyl - benzyl)-2Htetrazole (D5); 4-{

}SSth Ea()s{%@@ﬂbrcpmqiwnﬂmw;olp%@nwhyHPMomme& acidetthy

'-{f)g%?‘% yI amne (D6); N (4-{
gj Phenyl - prop-1 -ynyl ) -phenyl]-tetrazol - 2-yl met hy-

| } - benphis beacﬂ&a wammé@ntd@dédaﬁbed AEk DD, Step (a) usi
5&3 (3-Phenyl -prop- 1 ymyl) -p henylbtetrazol >V et he

3br@ﬁpph§ny h% tteirzpled08Rg) 2-29mmo @nﬁ&@rbmmm@hﬂgmmy)
%gggg&lgg%@ (RS0 PR35 bAoA 19558 kB venzy
z(ci’d mmdn@wstaemmla‘ffoadédtmwgaffqi boiY (d4.6% 3y 2

no -rreth -benzoic acid trifluoroacetic acid salt

( 26cisplid, B. 0|7-3r&$\(ct)11<1)4\7 8-%55 (¢ 1D, 7.38¢7.31fm,
pﬁgpgﬁ' 3-&‘%”{‘%%& R0 430D, BB 8Rd above and
a8 (ﬁb@ﬁmﬁlzoﬂsi.@ Exanpl e Tabl e F.
Step 2: [4—(5-{3-[3-(4~ﬂuor0phenyl)prop—l-ynyllphenyl}tetfa;ol—z-
ylmethyl)phen'oxylacetic 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, 1.70omol) and {4-[5-(3-bromophenyl)
tetrazol-2ylmethyllphenoxy}acetic acid tert-butyl ester (0.30g, 0.67mmol) in
place of 4—[5-(3—bromophenyl)tetrazol-z-ylmemylj—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) Mi+1 (- +-Bu) = 443.1

Step 3: [4-(5-{3-[3-(4-fluorophenyl)prop-1-yny!]phenyi }etrazol-2-
ylmethyl)phenoxy]acetic acid
A solution of [4-(5-{3-{3-(4-fluorophenyl)prop-1-ynyliphenyl }tetrazo}-2-

. ylmethyl) phenoxyl-acetic acid tert-butyl ester (0.19g. 0.38mmol) 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
3 hexanes/cthyl acetate 3:1. The solid was collected by filiration, washed with

_ hexanes/ethyl acetate 3:1 and dried to give 0.1047g of orange solxd (59.11%

g yleld)




13 March 2007 WD 2004/ 014366 PCT/]B2003/ 00361613 Masgh 2007
Exanple Table F. O N-N Res/~H/ S R21 Exanple No.
7 52&]%%@ Characterizing Data FI' Nx CH COON Mp 222C
WOROMHGOS \ ) CcH COON Mp 253C (dec) F3 N RGTAB2003/003616
S(O) 2CH3 Mp 143-144C N~ F4 -- N N S(O 2CH3 M
178-179C F5 Nk N-C=-N M 178-179 F6 CH30O N S(0)2CH3
Mp 145-146C N F7 / N S(0)9808 Mp 174-175C Ph-O F8 N

'M@M%@%&%Eqﬁﬁ%@k% BRGS0 460
R, s R RIE B AR b2 A (¢ T 2D

#.5u4| (byy2RD, 3:9¢ (s, 2H) namas (Exampl e No.): 13 March 2007

WO 20041014366+ PCT/ ] B2003/ 003616
'MS (APCI) M.1=441.0

5 mp 158.2-159.6°C
Certain compounds of Example Table D have the following chemical
names (Example No.): e '
4-{5-[3-(3-Phenyl-prop-1-yny!)-phenyl}-etrazol-2-ylmethyl }-
benzenesulfonamide (D4);
10 . 5-{3-[3-(4-Fluoro-phenyl)-prop-1 -ynyl]—phenyl}-2—(4—methanesu]fony1—
- benzy1)~2H-tetrazoIe D5);
4-{5-f3-(3-Phenyl-prop-1 -ynyl)-phenyl]—tetrazol-z-ylmethyl}-benzylamne
©6);
, N-(4-{5- 3-(3-Phenyl-prop-1~ynyl)-phenyl]-tetrazol-z-y]mcthyl}-bcnzyl)-
15 . butyramlde (D7); and \
N-(4-{5- [3-(3-Pheny1—prop- -yny1)—pheny1]-tctrazol-Z-ylmethyl}-anzyl)-
acetamide (Dg).
The compound of Example E1 was prepared by adapting the methods

described above.
20
EXAMPLE E1
4~({’a"-[2—(4-Methoxy-benzyl)-ZH—tetrazol~5-yl}-bcnzoylamino}—methyl)—benzoic
acid triflnoroacetic acid salt (mp 202-205°C)
N-N//KQJLN’\Q\“/
H A _OH
. 0

25
- Additional compounds of this invention were prepared by adapting the

- methods described above and are shown below in Example Table F.




'
g

-152 4-(5-{3-[(Pyridi n-4-yl net hyl ) - car banoy! ] - phMprch 2007
}-tetrazol -2-yl nethyl)- benzoic acid; conpound with
trifluoro-acetic acid (Fl); 4-(5-{

~-WQ2004f4366li n- 3- y| net hyl ) - car banoyl | - phenyl PCT/IB2003/003616
}-tetrazol -2-yl methyl ) - benzoic acid; conpound with :
trifluoro-acetic acid (F2); 5
4[ 2- (4- Met hanesul f onyl - benzldl)- 2H-t et r azol - 5- yl]-pyrid

gljuple‘;&'iﬁ)eoﬁy' ic acid (pyridin-4-yhnethyl).anide

4-[2- (4- Metghanesul f.onw - benzyl ) - 2H-tetrazol - 5 yl']-pyri
di ne- 2- ca_r' [ pyri m di n-5-yl methyl ) -am de
[2 (4-I.f,yan - be zyI) 2H-tetrazol -5-yl]-pyridine-2-car

LOA(pyri di g | met hyl ) -am de (F5);
4-[ 2- (4- Met han€sul fonyl -} ) 2Htetrazol -5-y1] - pyri
di ne-2-carboxylic acid 4-Tr#

t hoxy- benzyl am de (F6);
4-[ 2- (4- Met hanesul fonyl - bengh) - 2H-t et razol - 5-yl ] - pyri
di ne-2 car boxyl | c acid (pyrl d| n- 3- yI nmet hyI ) - am de

VAN =t DY

‘|- LL \‘-I- IVI.I‘IHI[ UIIUIIyI UCIILyI} 2H

r|d|ne 24qcarboxyl i c i.d
zgpy 1dd [&33 ﬁﬁ CharacteﬁzingData

4.-[2-(4 ‘ yI benzyl) 2Htetyazol -5-y1]-pyri
di pgt 2- ildcindan- legbfim dej (FREp 222°C (dec)

2= Z-(2fF Vet ignesur tonyt=bgnzyt ) —2H
tetrazo -5-g1 ] Myridifne- 24carboxylic PO acid
3, B24i chl or nzyl aryi €8 (Fl 0)COBHD- Mp 253°C (dec)

4- Met h nesul:@rtt benzyl )42Htetrazol - 5-y! ]-pyridine-2
- c bo?(& % 4- ryrﬁzcl - ]§(6l)£éi-f3nzy amﬁg 1&5—112(),”(3
/benzyl car bclrmyl )-pyridin-4-yl]-tetrazol
hyI benzoi|c ,acifd Addi t i
ﬁ LI &bﬁzqﬂebha q

~  JT T I 1 l 0 T™r P

ho@s_grl béd abcve and are shown below in

Tab 13 Nareh [2007-Cc23MD 2004/ 01486678-179°
05/ 0056 4153 Exanple Tabl g G R2Z3

Fo6 N S(0)%CH; Mp 145-146°C

F7 \ 7/ N S(0),CH; Mp 174-175°C

Ph—O—@—
F8 N S(0),CH; Mp 100-103°C
F9 N S(0),CH; Mp 147-150°C

F10 ' N S{0),CH; Mp 150-152°C
: f

F11 N N S(0),CH; Mp 173-174°C

F12 N COOH 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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25

NEN N N cOOH Exanple No. R Characterizi ng BaMarch2007
GL Ph MP 226-228C & Ph-CH2CH2- MP 198-199C &3
MP 192-193C 1H NWMR (400 MHz,

ROFCRNV d ppm4.8 (s, 2 H) 5.8 (s, 2 H)PETABPF003616
H)G4FOCHI74(m4H)8 (m 31-1) 8.1(s,1 H)
1H NVR (400 MHz, DMSO- D6) dF£5om 54
(s, 2H) 6. 1(s, 211) 7. 5(d, J=8. 5 7.6 (t, J=7.7 Hz,

(5.5 54‘3-‘?*&‘35%‘?“5’@%‘“@%%3%&%@]%@%ryl}ﬂemn-

NVR (2 400 MHeenzotd SoRDeGRIpbI)d withppfluaro@icétic acid {91)5. 8 .
Vo (ol 0t G et spamy Pyl hfrarol e yimey)-

1H NVR (400,
dppnb. 1Es ZH%A_Z?(S% (s, Im&ﬁfl‘uﬁ_&&_&hcyi&e‘z&

.J=7.3 4!2[2-(émmmesulfonylabe@yl)?ZH—t(:hiazol-ﬁ-;dFﬁw&iﬂt 22-carblidkylic

5 o(a 3=7. orpd i ey Emid 4 1 1y

Ph- C( Cifgh it MififncS ARGHAD @.ﬁ(@zﬁ&%ﬂ&s%ﬂ;ﬁ&é‘%@:ﬂo’ﬂ?ﬁc

fol | ow ng chem cal nanes

4-[5-(3- Pheﬂvﬂépmlﬂiwﬂm?ﬂwlﬁmdaﬂ@ﬂ 2-yl met hyl ] - ben
201 5. S g e A et Sl e e ashonslie e
hyl } - benzoi gyaiirtl4-ylmethyl)-amide (F5);
4-[2-(4-Methanesulfonyl-benzyl)-2H-tetrazol-5-yl]-pyridine-2-carboxylic
T acid 4-methoxy-benzylamide (F6);
4-[2-(4-Metbanesulfonyl-benzyl)-2H-tetrazol-5-yl]-pyridine-2-carboxylic
acid (pyridin-3-yimethyl)-amide (F7);
- 4-[2-(4-Methanesulfonyl-benzyl}-2H-tetrazol-5-y1]-pyridine-2-carboxylic
acid 4-phenoxy-benzylamide (F8); N |
4-[2-(4-Methanesulfonyl-benzyl)-2H-tetrazol-5-yl]-pyridine-2-carboxylic
s a;:id indan-1-ylamide (F9);
4-[2-(4-Methanesulfonyl-benzyl)-2H-tetrazol-5-y1}-pyridine-2-carboxylic
acid 3,4-dichloro-benzylamide (F10);
B 4-[2-(4-Methanesulfonyl-benzyl)-2H-tetrazol-5-y1}-pyridine-2-carboxylic
acid 4-pyrazol-1-yl-benzylamide (F11); and _
4-{5-[2-(4-Fluoro-benzylcarbamoyl)- pyridin-4-yl]-tetcazol-2-ymethyl }-
benzoic acid (F12).
Additional compounds of this invention were prepared by adapting the
methods described above and are shown below in Example Table G.
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(@): 10 ~ 13 March 2007

4-{5-[3-(4- Met hyl - pent-1-ynyl)-phenyl]-tetrazol -2-yl ne
thyl }-benzoic acid (G&); 13 March 2007 W O

- WOEHM/M4¥866 PCT/ 1B2003/ 003616 - 154 PCT/IB2003/003616

4- (5-{3-[3-(4-Fluoro-phenoxy)-prop-1-ynyl]-phenyl}-tet
razol - 2-yl met hyl )- benzoic acid (#A); 4-{
5-[3-(3-1m dazol -1-yl - prop-153¢nyl ) - phenyl ] -t et razol - 2-

yhnethyl }- benzoic acid (&); 5 .
FempT

able G4- Oxo- 4H pyri di n- 1-yl ) - prop-1-ynyl ] - phenyl

}-4setrazol - jyl ) - benzoic acid (G5);

41-{( < ~ i m dazol -1-yl)-prop-1-ynyl]-pheny
l}-te N benzoic acid (G7); and
4-{5-13-( | - Bt - 1Aynyl ) - phenyl ] -t et razol - 2-yl met

. Addi tional conpounds of
Z 8d by adapting the nethods
descri bed above and ar é=sffown bel ow i n Exanpl e Tabl e
G . Exanple Table H 23 N N N COOH 15 Exanple 23
Characterizing.Data No. ROYHPh-CcH2- MP 211-213C a

1-12 4-fluoro-henzyl
Example :
No. , R> Characterizing Data
Gl Ph | MP 226-228°C
G2 Ph-CH,CH,- MP 198-199°C
G3 | (CHs),CHCH,- MP 192-193°C
i 1H NMR (400 MHz, CHLOROFORM-D)
F_Q_O,,_CHZ_&_ dppm 4.8 (s,2H) 5.8 (5, 2 H) 6.9 (m, 4 H)
G4 7.4 (m, 4 H) 8.0 (m, 3 H) 8.1 (s, L H)
TH NMR (400 MHz, DMSO-D6) d ppm 5.4
(s, 2H) 6.1 (5,2 H) 7.5 (d, J=8.5Hz, 2 H) .
N 7.6 (t,3=7.7Hz, 1 H) 7.7 (dt, J=1.5 Hz, 2
o) WP H)7.9 (s, 1 H) 7.9 (d, J=8.3 Hz, 2H) 8.1
G5 AN CH (m,2H) 9.2 (s, 1 H)
1HNMR (400 MHz, CHLOROFORM-D)
dppm 5.0 (s, 2 ) 5.8 (s, 2 H) 6.9 (d, I=7.1
o={_ N-cm— | H2HM74@4H)79@d,I=79Hz,6
G6 — H) 8.0 (d, J=7.6 Hz, 1 H) 8.1 (s, 1 H)
- 1H NMR (400 MHz, CHLOROFORM-D)
N dppm 5.1(s,2H)5.7(s,2H)7.2(s,1 H)
N"'N-CH,— | 72(@,3=73Hz, 1 H)7.3 (m, 4 H) 74 (d,
== ¥=1.8 Hz, 2 H) 7.6 (s, 2H) 7.9 (d, J=8.1 H,
2H) 8.0 (d, I=7.8 Hz, L H) 8.1 (5, 1 H) 8.5
G7 : : (s, 1 H)
G8 |  Ph-C(CHyH- -

The compounds of Eﬁcample Table G have the following chemical names

~ (Example No.):

4-[5-(3-Phenylethynyl-phenyl)-tetrazo)-2-ylmethyll-benzoic acid (G1);
4-{5-[3-(4-Phenyl-but-1-ynyl)-phenyl]-tetrazol-2-ylmethyl }-benzoic acid
G2 |
- 4-{5-[3-(4-Methyl-pent-1-ynyl)-phenyi]-tetrazol-2-ylmethyl }-benzoic acid
(G3); |
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15

1H NVR (400 MHz, DVBO-D6) d ppm 5.5 13 March 2007
(s,2H)6.1(s,2H) 7.5 (d, J=8.1 Hz, 3 H N 7.9 (d, J=7.6
8.5 (s, 1 H 89 (s, 1 H3 Ltzz/NCH2- H) 9.2

Hz, 3 |
_zw?-g,hﬂw-@“m NVR (400 MHz, CHLOROFORM D) d PCT/IB2003/003616

ppnB. 8. (s, 2H) 3. 8(s, 3H) 5. 8(3 2H)6.9 (d, J=8.5 Hz, 2 H)"
7.3 (s, 1 H 7.3 (d, J=8.8 Hz, 2 H 7.4 (d, J=8.1 Hz,
2 H) 81 (d, J=8.1 Hz, 2H) 813%d, J=1. 7Hz, 1H) 8. 7(s, | H)

i3 s BB Snceck prbp b ERGATRONRLS 0] sty

(Exanpl e Neepzoid dciiHGAR 2007 WD 2004/ 014366
PCT/ i B2003/ 003616 - 155

4- { 5- A5t B-Grbmidazelr bp-aopryyaylmhengdlrietsaspl-2- -ylmethybol -

ygn?gh{g%fﬂgﬁipé%:rg gg}legyl(;l rlJ?r op- 1-yny1l] - pyri di n- 3-yl

- (

-t et r4a(50!3-2’f (aOrotdty-pyridias1zl)-propel-§n Y1} Phpayl$-tetrazol-2-
-{5-[5-(3-1mdazal -1-yl -prop-1-ynyl)-pyridin-3-yl]-te
az
(5

oI 2- y yirethylybengaig agid(G8%; ” (H3): and

R b e o
[4-(5- {yhn{eﬂwl)‘lbeﬁmoramdﬁﬁﬁmhal prop-1-ynyl]-phenyl
cUrgz0l oo & e —&/}t-i-yngl)%%l311]—%%%%192-;1%gthy1}-bcnzou::L acid

(4 Fi L{g{ phenyl ) - prop- 1-ynyl ] - phenyl
trazol glnethyl)- cycl ohexanecar boxylic acid
Additional compounds of this invention were prepared by adapting the

r
}
1

SR TR RTAN

t
P.
-[3
-te

methods described above and are shown below in Example Table G..
Example Table H.

COOH
Example
No. R® Characterizing Data
H1 Ph-CH,-~ MP 211-213°C

H2 4-fluoro-benzy!
: 1TH NMR (400 MHz, DMSO-D6) d ppm 5.5
(5,2H)6.1(s,2H)7.5(d, J=8.1Hz,3 H)
N o 79(d,)=76Hz,3H)85(, 1H)89(s, 1
m3 W ACH— . H)9.2(s, 2 H)
1THNMR (400 MHz, CHLOROFORM-D) d
ppm3.8(s,2H)3.8(5,3H)5.8(s,2H) 6.9
(d,J=85Hz,2H)7.3(s, 1 H) 7.3 (d, 7=8.8
Hz,2H)74(d,)=8.1 Hz,2 H) 8.1 (d, J=8.1
_ : Hz,2H)84 (d,J=1.7Hz,1 H)8.7 (s, 1 H)
H4 4-methoxy-benzyl - 92,1 H)

.  The compounds of Example Table H have the following chemical names
(Bxample No.y: |




0 OH NON 20 F MNP 172-173C. The fol | owi ng conpbifgech 2007
of Exanples K1 to K3 are conpounds of Fornula | that
be synthesized according to the procedur es
WB@%‘M‘%@& above. 25 13 March 2007 WO 20041@51/15@03/003616
PCTf B2003/ 003616 -156 EXAMPLE K1 ‘
1-14-(5- {3 [ 3- (4- Fl uor o- phengl) prop- 1-ynyl ] - phenyl } -t
etrazol - 2- yl met hyl) - phenyflf3cycl opr opanecar boxyl i ¢

ER Sﬁgﬂgﬁ&e}mﬂh@%@w@h%Sﬁ‘llsfﬁ%gmm—ylmethyn—

]},mtzgfcra@ﬁ%ﬂj yl methyl)- benzoic.add OH NNN O F ' 10
EXAVPLE

5-[ 2- ‘@—45'#5t[6f(é*m@¥9';ﬂhé%}'lhmy1‘)’nﬁ]"FEIIdIW&"EUrtﬁmzﬁﬂ 2-y| ]
-tetthﬁ)zg nzmcalcld'r&iﬁyl }-benzoic acid O OH
5 4-{5-[5~(3-Imidazol-1-yl-prop-1 -ynyl)—pyndm—B-yl]-tetrazol-z-ylmethyl}—
benzoic acid (H3); and
4-(5-{5-[3-(4-Methoxy-phenyl)-prop- -ynyl}-pyndm—3—yl}-tetrazol—z-
ylmethyl)-benzoic acid (H4).

. | EXAMPLE I1

[4-(5-{3-[3-(4-Fluoro-phenyl)-prop-1-ynyl]-pheny! }-tetrazol-2-yimethyl)-
phenyll-acetic acid

‘\.*ON :
15 M.P. 158-159°C.
EXAMPIER2

- 4—(5 {3-[3-(4-Fluoro-phenyl)-prop-1 -ynyl]-phenyl}—tetrazol—Z—ylmethyl)-

OH

s

cyclohexanecarboxyhc acid

0
OH

20 | F
MP 172-173°C.

- The follovung compounds of Examples K1 to K3 are compounds of
| Fonnula I that will bc synthesxzed accordmg to the procedures descnbed above.
25 '
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O NANN/ HN F 15 The conpounds of Formul a II%M?I%ZOW
evaluated in standard assays for their ability to
inhibit the catalytic activity of MW enzynes: The

WO ed to eval uate the MWP biol ogi cal adQTEBREIS/003616

of the inventian conmpounds are well-known and
routinely used by those skilled in the st udy of MWP:
i nhi bitors and their use to-126-treat clinical

condi t.i-ons. . For exanpl GW of Formula | may be
readily “identified by ass t est corrpotmd for
i nhi bi 1ifesqh-NR-Fvbré phen)- Bﬂ)ﬁtlltynﬁ?-%hﬂﬁﬂ Eithraditl0ds . -

1 or 2, and further assaying coripound for

avlmg}pmmmmmmxgaw 01336&
PCT/ 1 B2003/ 003616 -157 inhibition of M 13 accordi ng

to Biological Methods 3 or 4, as descriiedOHbel ow. The:

conpounds ‘of Formula 1, as illustraped¢byit he

conmpounds of Exanpl es A haeeP shown to be
5 domai n.

pot ent inhibito ‘ DlSctém ' :
Pot enci es; @ : \ o<, with MV 13 catal ytic
domai n for th% @ pounds typically range

from about 0.039 pMto abotdt 46 pM For exanple, the- -
| C50 of the conmpound of Exanple 4 was neasured at
0.039 pMand the 1C50 of the conpound of Exanple 2

was measured at 0.058 pI\EXAMPliEBKQat al ytic domain

é?hg?'eg—ro(ﬁ%@?ﬁb@rﬁa\%m% SR DR plph blsratol gy

rf%lbsa cg@bel led "MWP-13CD | C50 W" Bi ol ogi cal Data.
T e 1. Exanpl e MWP-13CD Exanpl e MWP-13CD Exanpl e

NW13CD No. I1C50 (pM No. 1C50 ((aM g0 (N 1
23 456 789 N,N
L™ "
EXAMPLE K3

4-{5-[2-(4-Fluoro-benzylcarbamoyl)-6-methyl-pyridin-4-yi}-tetrazol-2-
ylmethyl }-benzoic acid

N,
0 Ny
N" N N
F

The compounds of Formula I can be evaluated in standard assays for their
ability to inhibit the catalytic activity of MMP enzymes. The assays used to

0
OH

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. For example, compounds of Formula I may be readily
identified by assaying a test cornpound for inhibition of MMP-13 according to .

| ‘Biological Me_thodé 1 61_' 2, and further assaying the test co_mpouﬁd for éllosteric L




10 11 12 13 14 15 16 17 18 19 20 21 22 23 2k3 March2007
26 27 28 29 30 31 32 33 34 35 36 37 15 MW13
catal ytic domain inhibition for the conpounds of
WERHIIBGabl e A are shown bel ow i n Bi ol ogi caPCTk0es/003616
Al in the colums labelled ~2vilvIP-13CD 1C50 (Wil "™ ~
13 March 2007 WD 2004/014366 PCT/ 1B2003/003616 -158
Bi ol ogi cal Data Table A . B§3arple MWP- 13CD Exarrpl e
MVP- 13CD e MWP-13CD. No. . 1CSO (NM
Kihubitiew gt ﬁ@ﬁ?’m@m& tBiclesizal 1‘%@ /@10104 4s flgscribed Ag
belBw A7 0.018 A8 1.3 A9 0.0036 Al0 Na N a neans not
avallable 5 MWP-13 catal ytic domain inhibition for the
, conpolhe sompoﬁnda wpFermTidh [as ilhistrated byahecdveponnds of
i ol o bIe Bl in the colums. ] abell " 13 .
. FeSebrato o7 drs beemsibvds be ?amn@n@bltorse@ﬁwwg catalytic
3 Ere M Wit Nvbs
> No. a‘ul‘cg%%"@éﬁmm |cso”(51#§§ M aubitic ddmln fotihe
fivan@m comparnstyiically range from about 0.039 pM to about 46 pM. For

‘example, the ICsp of the compound of Example 4 was measured at 0.039 pM and
the ICs of the compound of Example 2 was measured at 0.058 pM.
MMP-13 catalytic domain inhibition data for the compounds of Examples
-3 1to 37 are shown below in Biologicai Data Table 1 in the columns labelled
“MMP-13CD ICso (uM).” |

Hem e

Biological Data Table 1.
Example | MMP-13CD | Example | MMP-13CD | Example | MMP-13CD
No. | ICoM) | No. | ICo@M) | No. | IChouM)
' 2 3
4 5
8 9 ]
10 | 11 12"
3 14 | 15
B 16 17 18
19 20 ~ 21
2 23 24
25 26 o 27
28 29 30
31 32 33
34 35 36
37 ' |
15 MMP-13 catalytic domain inhibition for the compounds of Bxampie_ Table

A are shown below in Biological Table Al in the columns labelled “MMP~1_3_CD
ICso (UM).”
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10 N a neans not available MAP-13 catal ytic domhi Maf°h2007
| nh| bition for the compounds of Exanple Table C are
hown below in Biological Table C in the colums

W 2dI0HE8 - MP- 130D | 5o W, 15 B ol ogi cal DREA/HAYHE03616

d . Exanple MM 13CD Exanpl e MVP- 13CD Exanple M P-13CD
No. 1C50 (PM No. 1C50 (PM No. 1C50 (pM d 3.4 2
0.0011 C3 Na C4 0.0015 NtM8reans not available 13
March 2007 WO 2004/ 014366 PCT/ 1B2003/ 003616 - 159
MVP- 13 catal ytic domain inhibition for ‘the’ conpounds

Bﬁolgéaﬂﬂbﬁa"ﬁbleau D are shown below i n Biol ogi cal
Table DI in the colums lahelled "NIM-13CD_1Csn

(BRamplé m@@ﬂ mmaplv MMB 130 dnBkampivH- MA@ 13CD

cg@)(u%;o (I\/p o5 EEFH%&@H%M 0290y Jen

5105 @46 DY 2.8z D7| 1. 338 0. 33 VRE- T3 14

cata vt| c_donmmin_ilnhibition for the donpound jof

Exatwpl e |[El i&4 shawn AS| ow i n Bidl ogijcal A®ablfe El 1.Dn

the_coldmLabeH N-P-1-3CD-+C50— 110 (04
Bi Ahbgi dal DAL Topl A8 | Bxatd o M} 1P2950H B00%

I\ T € VNP I3CDfNo. " TC50 (AM—No 1
A‘JIPCS 'r\%;) 0. 058 MW 13 catal ytli c donai|n

[ nhi biti on for t he conpounds of Exanpl e Tabl e
N/a means not available
MMP-13 catalytic domain 1nh1b1t10n for the compounds of Example Table

B are shown below in Biological Table B1 in the columns labelled “MMP- 13CD
ICs0 (UM).”

Biological Data Table B1.

Fxample | MMP-13CD | Example {| MMP-13CD | Example | MMP-13CD
No. ICso (UM) No. ICs0 (UM) No. ICsp (UIVD)
Bl 49 B2 0.2 B3 0.014
B4 Nia B5 | - Na B6 Nia_

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

1Cs0 (UM).”

Biological Data Table C1.

Example | MMP-13CD | Example | MMP-13CD | Example | MMP-13CD
No. | ICse (M) No. ICso (LMD No. ICsp (UM)

C1 34 - C2 0.0011 C3 N/a

C4 0.0015

" N/a xfleans not available
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15 F are shown bel ow in Biological Table Fl in 1hMarch 2007
columms | abelled "IvIMP-13CD 1C50 (PM." Biological
@Qa Table FI. Exanple MW-13CD Exanmple MM -13CD |
#8146 130D No. 1C50 (PM  No. |1C50 (PM) RETIB2085903616
(pM FI 0.099 F2 0.28 F3 0.022 F4 0.21 F5 0.024 F6
0.024 F7 0.11 P8 0.19 F9 16 13 March 2007 WO
24) 041014366 PCT/ | B2003/ 0035816 -160 F10 0.047 F11 11
. LF12 0l 0 hibiti :
tne. coMB Rl BRI BBy Dolagis e
Bi 0t sigivaobeld@ldh Bidkbgitl Tabk DDin e &oluaﬁﬁ hdRbed W—S@) _
IC50 (IM " 5 Biol ogl cal Data Table GL. Exanpl e
Yo (UMD Exanpl e MVP-13CD Exanpl e MAVI P-13CD  No. | C50
(M No. IC50 (1M No. IC50 (pPM G 0.69 &2 0.28 &3 N a
&4 0.086 G5 0.0068 G6 0.0064 G7 0.029 &8 1.8 Na
calDatavable Tl e NW 13 catal ytic domain inhibition

fors the conpounds of Fxample Table 10 H are shown -

Bxtample ) MMIP-43CPa Hm;&ﬂ;Wﬁﬁ@DC p[Exampld 3 MdME:3CD

"NLM P-13 o PW _Bi ol dgi,cal ta] Tabl e HI. :
wp 5"1@@E<a % @t@%arrpl opvP 13ER (M)

NO” 7 CoU ( C5 PNV NO 50 H070, .

I—IZI%)1 0083 @%4526 H4q%)20027 1)()‘()'611{%;;&[]8 ofstvvc da?'gm
D4 0.15 D5 0.15 D6 2.8
D7 13 D3 0.33

MMP-13 catalytic domain inhibition for the compound of Example E1 is
shown below in Biological Table E1 in the column labelled “MMP-13CD ICso

. | o

Biologicai Data Table E1.

Example | MMP-13CD | Example | MMP-13CD | Example | MMP-13CD
No. ICso (uM) | = No. 1Cso (UM) No. ICso (M)
El 0.058

MMP-13 cataiytic domain inhibition for the compounds of Example Table

F are shown below in Biological Table F1 in the cotumns labelled “MMP-13CD

ICsp (UM).”
Biological Data Table F1.
Fxample | MMP-13CD | Example | MMP-13CD | Example | MMP-13CD
No. | ICs@M | No. ICso (UM) No. ICso (UM)
Fl 0.099 i) 0.28 3 0.022
4 021 5 0.024 F6 0.024
F 011 8 0.19 F9 16
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15 The 1C50 with MVP-13CD of the conpound of Exkiiaech 2007
11 was 0.0026 M The 1C50 with MWP-13CD of the

wmgmgﬁﬁof Exanple 12 was 0.0012 M Inventi %T{wm%msﬁ“

conpounds can be further screened with full-Ieng
MM2, 20 full-length MM7, full-length M¥9, and MM 14
catalytic domain to detern selectivity of the

i nhibitors with MM 13 versus the other MWP enzynes

al o0 Se] ectgoqrt1 e ofptihe i nventi on dongaends} f 00.0017
MVP-13 chatalytic 13 March 2007 _cwo 2404/014866

)

PCT/ 1 B2003/ 003616 -161 domai n versus another MVP

enzyr -length or. cat.al yti in )

ot or MBS aro: doRgin Bk 8 Ppbime e Fgpely Tl
G aRghowa belowMn \Bibl le 01 ihfike ¢dle@nolabélhd “MMP-13CD
inhibitor with MVW-1I3 catal ytic domain, are expected
tICss @M from5 to 50,000 fold. 5 Certain conmpounds
of Formula | have been assayed with MM1 full- |ength,
MM 3 catal ytic domain, MW-7 full-1length, MW-8

IPﬁbiﬁgk&yj%a,TM%ﬁ full-length, MW-12 catal ytic
omain, MAD- 14 catalytic dogmin,_and MAD-17 catalytic

derample TMMPASSETY |f Brample MMILEHED df Bfaeapipl ¢ MME-13CD

("Ex. Noj") C2, C4, E12, and ds shown belqQw.i

Bi oN@gi cal }%Ml in NRe cdl 5&?95(%&@bel | e°-C 4 &850(1‘101)
= 2D

VR SO ESg MV T2CD T RS TV P={acD
| CsO X pM , " 0824/ or " P-17cD 1Es0 (pmggp/ N/a

Bi olgagi cal T@mbde 1.[ MVBS MM MEDBO6RMP-| MAGEMVPL MBR064
MEL _3CD MVP- 8EL QFL 12CD 14CD 17CD . HBx. 1 Cso tCso

71 C§5 1 Cho 1888 1cdo 168 1¢50 NB. (AM (pM (PM (NW

ai—(1 Y — oG —€2—=30-"166—79—>100—=30NaT—27
> %mé%&'nﬁgvﬂ?ggwa >100 >100 18 >3 30 F12 >100 100
>100 >100 >100 Na >100 Na' H4 >100 4.3 >30 >100 >30

N a->30 >100 To determ ne the inhibitory profiles, the
conpoulNBYPd8 cpighyig dampuipiubition 95 the coppordsef Hxqmple Table

S??"g?y SnfBAGY {3{&5?%1&? b3 in'the EQuboAl BEfed %MP-BCD

C IC acC

ICso (M).”

Biological Data Table HL.

Example | MMP-13CD | Example | MMP-13CD | Example | MMP-13CD
No. ICso (M) No. ICsp (UM) No. 1Cso (M)
HI1 0.010" - H2 0.0083 H3 016
H4 0.0027

1) average of two data

The ICsp with MMP-13CD of the compound of Example Il was 0.0026
pM. The ICsp with MMP-13CD of the compound of Example 12 was 0.0012 uM.,

Invention _compéunds 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 |




vari ous MWP enzynes. The assays used to eval uat B Maech 2007
NNP bi ol ogi cal activity of the invention conpounds
e wel |l -known and routinely used by those skilled in
W?E‘E"@%ﬁé%/ of MWP inhibitors and their use to PEBE2003/003616
clinical conditions. The assays neasure the anount by
whi ch a test conpound reduces the 20 hydrolysis of a
thlopeptollde substrate catléfyzed by a matrix

H‘%n% gﬁr otelﬂa:aéig]yﬁ,eer éﬁlgﬂgwgssa@g ﬁ des r| bed

aécéﬂﬁhecﬂﬂgz&hcﬂﬂ&% Icwfoﬁﬂleuﬂummlﬂpaaé fm%xzyme
reference. One such assag is described below in

mﬁledgmﬁlthmby@r with 13 ertalgtiq dowin 200 SXPctlie range
g gﬂgg’g 616 -162 Sone of the particul ar nethods
€sSCri be W use the catalytic domain of the

5 MVP- 1@eredis yompouisol Foriih [ kaveticah hoayat with MR Bfall-
cat alytic domain (1&vIP-13CD"' rat her than the

i gatplytigl donpaim JYINVE Y, ngitan/MMB-8 inil-length, MbERO

A 102 it V8 B P

tralytic ddrndiin! Dhie J34"5 Yoritile s@apoimtls of BRdnaply Nos. (“BRIEH.N) OF,
an \W\VP i redi ctive_of the inhi bltor act|V|t agai nst
P2 apbifiaens shovn belav rBinivetcahFybe | pheicolumaiberied

7 MEHERCR o BaFl 9SS LRI CEBRN PR AU,

haktl/ b VRIS EICTR IO, (vt ri X met al | opr ot ei nae enzyne. A
typi cal~ thi opeptolide substrate comonly utilized for

BindegiealiTgblad- Pro- Leu- G y- thioester-Leu-Leu-Qy-CEt. A

1661 o trt-e—wi Ep.v"“ N—215

hydﬂgmﬂyl per azi neg f e M"bbw
(" HEPEEL" |pkCH. QIviviEd ﬁMP@aCI 29FEOC'\/hidfﬂ>0 RicD | ¢7CD
substratel and ¥ nM 515 Qithio-big-(2-nitro- bepzoic

&xi ) I@ETNB)[CSOTF el ¥@so gpelbbsol || d&CaulistiCat e flcso ICso
5801 ™ T |, 8D, %) 48D 1P ki

386 Or BaFCe qopZ2US 79 1S SHPE! {T 0L M ThieT \Yz1
m cioplate readgr 20 (Inol equI ar i N Menl o Pa>I},00

@ | atN/a oom 4. BneNaurle (@2 Q) .>100e ca8 cuj abBon bf 30he

At nf hydr O!%ISI_D rf thla-f hi opept nl I d CIIhcf rate s ..
%E@g&%@ E409 L 3] Ry 400 |t RVapTiNg=H00) | | /2
HAPUUGI00>1CH YO Y >30 | >100 | >30 N/a >30 | >100

%

_ To determine the inhibi_tory proiiles, the compounds of Formula I have
15 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 nse to treat clinical conditions.
The assays measure the amount by which a test compound reduces the

20 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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_ wior bxapipie fromnHstoR

4-ni trot hi ophenoxi de. Assays are carried out w ¥3hMareh 2007
wi thout matrix metalloproteinase inhibitor conmpounds,
and the amount of hydrolysis is conpared 25 for

a |
Wgé?"é{”h’@ﬁ%\tl on of inhibitory activity of the t&CT/IB2003/003616.

conmpounds. Test conpounds were eval uated at vari ous
concentrations in order to determne their respective
| C50 val ues, the micronol art€oncentrati on of conpound

oA 6P R o T ARy G0 L Kb domain

activ enzyne

- %Pﬂ{e@mrﬁf-lfﬂeﬁiﬁie hﬁkﬁe@aﬁﬁﬁx mb‘télmpmtsmdsma &amﬁa&bﬁm

50 mM N nor phol i noet hane _sul fonate ("MES" g&
G‘MMPaH@”)b rathertthan thepereespapdipg fullilensgth enzgmg t

%aweenmwme@m&ﬁ%a@ Tipe R i TobinsgheL \BSfons

1096;31408-418)ibiat inhibitoo hetiify- ag&nem/ca&llm
ada ted and used to deterpine t he abl|lttﬁ of the
mmnfp MM iseslietive of 615 VRITHIPE ACY ARAIRF the Tespective

| | 1, MWP-2, MM3, MM7, MM,
:@Ji‘ gm EMg/pBl OLOd CAL METHOD 2 Sone
represent ative conpounds of Formula | have been
eval uated for thelr abi || [nhibit MVP-13.
I nhi bi t or actiV|ty %S&W&hththe
conpounds may be determ ned using, for exanple,
MWP- 1FL, which refers to full length interstitial
col | agmiceptolidlyBuliiates ehow irtwllyme deoompbditicmemg‘(ydrolysis at

Cel at A which ref th tal yt
el wetist PE R m%’ence Rk P loBrPIBE FE - |

@ﬁ%@%@%ﬂ&h&éﬂs nlgD’WHI&Qd 6 B LOAL PR Lou-Gly-

at | nase vvhlchre ers to th
Otaioaktyxt—lm-ﬂemm-aﬂt AS[OBQHJ BHHBTRSEIE, wdirmtnM!PSQ m@DOf N-2-

whi ch f tqQ t t d f e
cniqx‘swrﬁﬁq%ﬁq;aﬁge— relbateagic A AL HEERS T ot Gk

! o ARFERCEO 166181 Hid)Rprlie! kﬁbshﬁépﬁfd i %M B%ﬁﬁ-&i@&-mh‘o—
e m Ccro conc ratl on of conpound required

Qﬂéﬂﬁﬁc AcidP OTRB) . bTHe tﬁftbp%toli&@sdwﬂite lcphdetratdn mby e Wined,
e respective en e results of the above assays
(?fl 1#Mde abtainskt angh K¢ yalues. The change in

absorbance at 405 nm is monitored on a Thermo Max microplate reader

—-u.lu

(molecular Devices, Menio Park, CA) at room temperature (22°C). The
calculation of the amount of hydrolysis of the thiopeptolide substrate is based on
E412 = 13600 M-1 em-1 for the DTNB-derived product 3-carboxy-
4-nitrothiophenoxide. Assays are cartied 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.

Tt 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 descnbed above.
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20 conpounds of Fornula | are potent inhi bitorsi3oHagp007
enzynes, and are especially useful due to their
sel ective inhibition of MM13. Because of this potent

- WEPROLBHIEt | ve i nhibitory activity, the conpourdsrBawesiooisic

especially useful to treat diseases nediated by the
MW enzynmes. Allosteric inhibitors of MW-13 which are
conpounds of Fornmula | may-1&% be readily identified

b [ t, d.fqr..inhibiti f MVW13 -
atcor QR derFBB) aONE UGt e deiRbiben ob MM 18w st cal’
'\ﬁa §1’l(§ u&ﬁ% ﬂete%ﬁe.% %ﬁgtg S'Mg@éfqgrxlﬁjlogléﬁ%lf%g& 1 tOiI]hibit

pepti de-1 substrate base
cherpmtrircmetaioprpteasas MMP- hVIMB-2 VIME-3, MIMP-7] SRMB-90f

-3 i,pal, assay conditions: 50 mM HEPES buffer
@%ﬁ%p&ﬁﬁ?—i‘h ------ 13 March 2007 WD 20041014366 -
PCT .B20031003616 -164- 10 mM CaCl2 -10 &M | uori genic
pepti de=l ("FP1")substrate O or 15 mM acet ohydroxam c
acid (AcNHOH) =1 KBIGLOGHBI. METHOSY 2w t hout
i nhibitor test conmpound) 5 0.5 nM MWP-13CD enzyne
Stock solutions: 1) | OX assay buffer. 500 nM HEPES
buf f ersdnRHrepréknttive caRofdsGHCESmRa 10 |
substrate: (Ma)-Pro- Lg%?G_I y- Leu- ( Dnp) - Ddggﬂ-t%lgg-e&ala?tﬁgéor
(tBeic bty ko 1€obit MMPaE, dnhibonaetivity) visess cthgrdMRBiewith rthe

i mpd e BehRh il SBY ooty FVBIE X which sefs to
MuIp enpthGintefstia Icolligenask) JAMASEFR O w6 )refek$ (8" RBRNEGh

10 mM stock by dissolving 5 ng FPl in 0.457 nL DVSO
Spcltinn e P-BCD) e dfor,toelicatgiyticr oD of stiotelykin;

| OX RS EAY. DU { . Lch 15 903- 4) .
AR EIREwih Bers it stV dANEORE Win petirstd ot
1Bngh Gelatindde®; MNBR3ED,utvhizh véfbds eonbaicatabc domain of

AcNHOH, 50 mM _HEPES buffer (pH 7.0), and_10 mM CaCl2.
coltagenase 3; and MMP-14CD, which refers to the catalytic domain of MMP-14.
1

Test compounds can be evaluated at various concentrations in order to determine

their respective IC5¢ values, the micromolar concentration of compound required

to cause a2 50% inhibition of the hydrolytic activity of the respective enzyme.

| The results of the above assays with other MMPs will establish that the
compounds of Formula 1 are potent inhibitors of MMP enzymes, and are
especially useful &ue to their selective inhibition of MMP-13. Because of this
potent and selective inhibitory activity, the compounds ave 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 2 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 assﬁy 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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4) AcNHOH dilution buffer: 50 mM HEPES buffer (pHara)2007
plus 10 MM CaCl2 5) MW 13CD enzyne: Stock
concentration = 250 nM 6) Enzyne dilution buffer. 50

WRRPMOPESS buf fer (pH 7.0), 10 mM Cad 2, and 2@CHABNE3/03616

BRI T 35 detergent (Cal bi ochem 203728; Protein G ade,
10% Procedure (for one 96-well nicroplate): A
Pr epar ed assay m xture: 1iB8-L | OX assay buffer

éﬁﬁw 25 55 pl. 3 M ACNHOH or 55 pL ACNHOH
Buffer 8500 pL H20 B. Diluted MWPL13CD to 5

RSB B PRl (250 T 1078 L

Idegrdls r2MQaéetoh YWio2 AR 214 SANHIOH) $82Kg3/ 003616 - 165 1.
Dispense 2 L inhibitor test sanple (in 100% DMSO) into
29 DMSQ (withl dr whbumhﬁtoniemmmomd) mx well,

MW . Initiatereactions wth 10 L of 5
avoi d bubbles. 4. Immediately

nmeasure the Ki net| cs of the reactions at room
@ﬁkeﬂohlﬁ?ﬂé 5 Fluorineter: F Fluorescence M croplate

e ?@%ﬁiﬁﬁ%&@?f’@@%yv%& G Pl o0 LR
@ny@nﬂcn}tﬁtl 'Préib@@lyﬂﬁégﬁp) Dya-Al 200'1@12 NH)

mn 1 nterva ZC 'set FU mn: =10

;Bd&ﬁexﬂt SM-389532 ‘B fAeVEPaEASMOhbeISA b@énc&Ctﬂoyl kaﬁsmve
and C50 with inhibitor test conpound” "AcNHCH

Hy deartipppus odssayre of uthe gopiris poptalloproteinases’t K@lght CG.,
[ (MoRhERobeH:, God MGy, G., FEBS Lett., 1992;206:263-266). Is prepared

10 oM stock by dissolving 5 mg FP1 in 0.457 mL DMSOQ.
3) 3M AcNHOH: Is prcpai'ed by adding 4 mL. H7O and 1 mL 10X assay buffer

to 2.25 g AcNHOH (Aldrich 15,903-4). %djusﬁng pH to 7.0 with NaOH.
Diluting volume to 10ml with HpO. Final solution will contain 3M

AcNHOH, 50 mM HEPES buffer (pH 7.0), and 10 mM CaClp.
4) AcNHOH dilution buffer: 50 mM HEPES buffer (pH 7.0) plus 10 M CaClp
5) MMP-13CD enzyme: Stock concentration = 250 nM.I
6) Enzyme dilution buffer: 50 mM HEPES buifer (pH 7.0), 10 mM CaCls, and
0.005% BR1J 35 detergent (Calbiochem 203728; Protein Grade, 10%)

Procedure (for one 96-well microplate):
A. Prepared assay mixture:
1100 pL 10X assay buffer
11 pL. 10 mM FP1
55 pL. 3 M AcNHOH or 55 pl. AcNHOH dilution buffer
8500 pL 110
B. Diluted MMP-13CD to 5 nM working stock:
22 jL MMP-13CD (250 nM)
1078 pL. enzyme dilution buffer
C. Ran Kkinefic assay: '




Dpa- Al a- Arg- NH2; Bachem catal og nunber M 1895] 13 March 2007
wherein "Ma" is (7-nmethoxy-counmarin-4-yl)acetyl and
) D&a" is (3-[2,4-dinitrophenyl]-L-

WO 20038148h¢ nopr opi onyl ), is used to screen for RMVFIE2BO3/003616
catalytic domain (CD) ‘inhibitors. (Dpa nmay al so be '
abbrevi ated as "Dnp".) Reactions (100 pL) contain 20
0.05 M Hepes buffer (pH 7);166-01 M cal ci um chl ori de,

JDReesE ks SR g i AP TS Stk i
0. 1ABYES QT ooyl i wll, UG Blfifiésnal ). Al ter

reconbi nant _human MWP-13CD (0. inal) is added to
i3ni Inittatereactionsvadc1Q ph of 6 nd MMP13CD; edin ovelly avdid Belibles.

ydr ol vsi.s. i s _det LN by onitoring the 25
o lofnsitebry eiebEBtcat dR5RH4 e Ao metieaibutiten ot
5 320 niPucsRRdten P! Fiubfkcerbe MicBlaie Reb&F £ BOGFTMAX PRO

m cropl ate reader at roomtenperature. Alternatively,

an'  elépionl.1r eefdvaran(MolsaifeDesiees Corgleht@sd]l Senyvale, CA

reaction velocity provided the initial fluorescence of

the s8M8%Pon, as recorded before addition of enzyne,

is subtrac ocdlRst he final fluorescence of the

reaction mxture. e inhibitor is assayed at 30

di fferent enccaiohr 320 mn vahision: 48&8mas, for exanple,

100 pM 10 1 100 nM. 10, nM and 1 nM Then the
g i nhi bit or Eg%@ﬁi&%n}%n i fatevak £A8en the  X-axis

agai nst t hgmehkengpge of lagpcti vity observed

for inhrbited fllgﬁl\/g?ch ZOWZ%@Z/ 014366

PCT/ i B2003/\gpaond@nts: 3BB2 exper i ments ver sus uni nhi bi t ed

experinments (i.e., 5vel.qci ty with inhibitor) divided

By Compwedt% ofi ¢ ackvitbandder) IGsgl 9dth iphibiiee test grinpound
determine | C50 values. This determnation is done for
ex pbpf done in the presence, and experinents

done i . of . r oxam ' Dat a,,are
35 Core SRR R BB e LS

Y Ala Al WHL] (Bdeheho peatdlog\heingbelr 1 M-18951h ewhedaidi “Ma” is

concentration, 1C50 is the concentration of inhibitor

Wraneshampeconamein oiagtd iand s8Bpahhiini t@d2rAediaitrophenyl-L-
;z[fﬁd%%%gﬁc{ SJ? ig@)@ﬁi 1§'f RE thSschddf 1%% MR 3 (AR QoG D)

ection polrnt, using nontinear
|igtdbitors. oWyacRay iy thef dbbtdvm@deauamcxgm REREOES fIiOOmL) dntain
0 Ratio (+

Results may be expressed as an | -) ratio,

?;0. WHISM. Henes sbudfer £pH0). @1 Mhealciogoclderida .00 wiotyoxyathylene
-.13 an Nhi-hi tor (to.t.he catal ytic zi of,

= T BRef Rt s ERudotime 1 Yo FeL, ma

"MFmiB10/0.5 R8P inhiBiRr i DMEO @% final). , |

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

25 increase in fluorescence at 405 nm (upon excitation at 320 nm) continuously for
up to 30 minutes on a microplate reader at room temperature. Alternaively, an’
endpoint read can also be used to determine reaction velocity provided the initial
ﬂuorescencé of the solution, as recorded before addition of enzyme, is subtracted

~from the final fluorescence of the reaction mixture. The inhibitor is assayed at

30 different concentration values, such as, for example, 100 uM, 10 uM, 1 uM,
100 nM, 10 nM, and 1nM. Then the inhibitor concentration is plotied on the

 X-axis _against_ the percentage of gontr_ol act_ivity_ observed for inhibited
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to the catal ytic. zinc of MwP-13. Con‘p'oundé of Fbt March 2007
I which are allosteric inhibitors of NEAP-13 are

: ex&ictedto have an 1C50 Ratio (+/-) ratio of |ess
WO Ao

0143665 and are expected to be synergi sti c PRITAB20OHE03616
inhibitor to the catalytic zinc of MMW- 13 such as,
for . exanple, AcNHOH Conpounds of Formula | which are
not allosteric inhibitors-166- MAD-13 will be inactive
in the assay or w.ll.have.an |IC50  Ratio (4/-)..0f « .. ..
rRerEnCS Yeas Doy APEHEr S raTteuy ot inbibfipp divided

ABcifP WilhoUE hhititbr)k 160) 65 X FeatiFRE (et ICyevalues.
g\gqur k%l vvnii n tﬁgnlﬁi gjc(:herr_i)lcal art. 20 BIOLCGQ CALCasro

et rhirfdtionns aet for BaRiintatslddie s thegeesncé,and experiments

identifying allosteric inhibitors of matrjx

deneain| the pbrears Hf ecetohydsaxamje a@d Jaataiare ot toNhe ¢avation: pegepnt

g LT, T

eSS P AT B ol T GRTBUHE Yol e i

8 B BATE RS o, BRI 4 0l of i Joppcume o

I R T
{hé/ 014366 PCT/ | B2003/ 003616 -167 osteoarthritis,

for exanple. Exanples of such ani mal, nodels.ara, A
descr iRssultnmry Re cxpressed pHEh a0 W%G&Q Tafio, ghigft Moans a ratio

B TSRS AT R 58 o
Gl . 30 TR SO 8 o

o OIS AR 10, Cipdl GpLGahy ol e st
aphibhods af MWPz 3 larb yxpelotedl to haveodn o Ratio(e/Hratm f lesg than 1,

staining and formation of osteophytes. Associated w th
tand abhé stpectedite be lspneggistic with, ﬂmogm tathe eatatysis @ifer{MMP-

BRIk P SmbBhnipoRBI Repiard S5OARY, Eloe e no

. GkRkPinEbies o MMPLISAnilltid Thactivean RieseRcer Wwill have an ICso

i ncreased anmounts of proteoglycan or hydroxyproline in
ti@id @/ tof greater than 1, unless otherwise indicated. Results can be confirmed

"by kinetics expetiments which are well known in the biochemical art.
BIOL.OGICAL 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 substited for acetohydroxamic acid to identify
compounds of Formula I | '

Animal models may be used to establish that the instant compounds of |
Formula I, or a pharmacentically acceptable salt thereof, would be useful for
preventing, treating, and inhibiting cartilage damage, and thus for treating




upon bi ocheni cal analysis, or histopathol ogi cal 13 March 2007
anal ysis of the osteoarthritic 15 |lesions. Cenerally,
. In the MA Rat nodel on Day 0, the hind-paw weight -
WRRHAHEMR | al between the right arthritic joi RCEER003/083616
left healthy joint of nmale Wstar rats (150 g) are
determ ned with an incapacitance tester, nodel 2KG
(Linton Instrunmentation, Noffol k, United Kingdon). The

' | & t er_has_20 hanbs t i t
SREaRRSS: BE Sehiger Erites st SefATRT maR 8F diibed Betow
i Biflogitdl MagthoddFaddw® Wei ght sensing pads, one for . .

each hind paw, that facilitates this deternination.
Then the rats are anesthetized with isofluorine, and =~

the right, hind | el | jected with 1.0
nmg of nono-i odoace%?g‘eﬁl&%mw ogér:igurygh t he

5 MéoasEingl Toasackia@eifdided OsiicaahiitnindatMélel bf Cakilkge
- oint results in the inhibition of 25 glycolysis and
hmmaﬂ%lo' :0f surroundi ng chondrocytes. The rats

are f e D ‘ [ ' cpnpound
or vl 58 et Sy et Bciion S btEhr il B BRI SRR
daieaminied B hibtolegic Alalydis ietheidevelopmpmtofidn bstedarthiricial | y.
adm nistered at_ a dose of 30 ng per kil ogram of .rat

endition, within the affepterkiptnt, a5 shapsieized v the dess of d pivding blue

0 %gﬁ%ﬁﬁéﬁ%ﬁ%@hw %sgn%%g‘g)"’z‘g;ﬁb gg@%célfn&%eﬁis a
@onceffatiy-depeddant degradation®f jaint duetilage g bvideresd by affedthon
ST e o b e BB B
Qo488 diEncioRER RRDUHESAHIR 1R R bANRRbL ol GHRUBR |

Adm ni stratto " the I'nverntion conp

iupot bicshemitel ankysivherdiistegaiiologenlznelyse vl 8@dsteoarthritic
PCT/ 1 B2003/ 003616, -168 is optionally by oral
15 AN strati on or intravenous admnistration via an

0S MO itfene RPN th MIA Ratdishicl 6n DAY D, {18 hikil-pP waRak
st udy,cg%lre 7, 14, and 28 days forya four - %veek st udy, -

tdiferbitind bpaweentiegight aithitid joint iand thedefi jealthydeinbofmaled.

i call t he ni mal s. adm ni stered vehicle gl
VB S ) e Rt PR e en et P 96,
QB s BStr@meitidd, Norlk, United Keagdom)Theind#fiabRAiie tester has
adm ni stered an invention_ conpound show a nore nor nal

20 (4 chembenen wpiWitkeanoukwandiy.gloping fient welk thehsupports 2 rat’s front

istribution . [ j [ [
O e Pl . incop Eodig ooy iy SRR
j RietinitAbh ) TiRg ehahate@e andsthetasdt with f¥oflizbrhien aef the righe hitel
in hind paw joint function is cal cul ated as

th
deg kesgtioinh isigiected withnl0 Wf Wqngripdoacetate (“MIA™) &orough the
infrapatellar ligament. Injection of MIA into the joint results in the inhibition of

25 glycolysis and eventual death of surrounding chondrocytes. The rats are further
administered either an invention compound or vehicle (in the instant case, Wéter)
daily for 14 days or 28 days. The invention compound is typicallyradministered 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,

30 10 mg/kg/day, 60 mg/keg/day, 90-mg/kg/day, or 100 mg/kg/day according to the
h requirements of the compound being studied. It 1s 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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.10 distribution for treated animals versus cont}¥arch2007
animals. For exanple, for a two week study, Percent

WPMME#G%” of a change in hind paw wei ght distribution

X100 L (AWC) wherein: OA is the hi it Eapo3/003616
wei ght differential between the 15 healthy left linb
and the arthritic Iinmb of the control aninmal
adni ni stered vehicle al onel68as rreasured on Day 14;

?ﬂ%ﬁ?ﬁ@}:{ﬁ; Pﬁfﬁhﬂ andhktglﬁe ar t hr i E&?%'OHQ% #rosiotic

8 i 34 days(foam twmwedfj stady, am?p Q4 eohd %Sdayf] for a four-

neasure on rder,to sure i oC

dreck swdpdhe hi %'aplggh@ tﬁ@#ﬁ%lﬁ. g feterpinede; ﬁfplﬁg!ave ﬁw
1484 V@Htlﬂg 'ang ?Fac@ Efé;éfé{ Sheight ofBHeiP fnafected left

sacr|$| ced, and nt's ree“proteoglycan 1n
‘ ﬂmt&patvchﬁaﬁahdehmr ﬁghtihiﬂcbpaw,gﬁnlelannna],s atiministestd tah dnvention

contralateral |eft kn oi nt det er ned by
SPBEAEH shaw %H’QF“;/%‘?‘%‘af @ﬁje A ¥h8§! chan

[

BRI AnE find vk, THE B Wé&*%%%?’gga Py
ipoopmrtieval tdthe dogree of joim canmgctdaniage.pi?elcm gibytetion piha chiange
Qsteqarthriti.c ri nee | oi in aninals.
38 i et Easiof i cloied Sl Bevant ChARET inghaa peisht
Qﬁs%ﬁﬁﬂin%f‘&cdtéu Eﬁﬁlaﬂ%ﬁsﬁ@%ﬁ&dﬂaﬁmﬂk.@& ex4hFI8, foPh Bho
in ani mal's adm ni stered vehi cl one, are
iwegbksxdgient |y conpared to the armunt of . proteogl ycan
in the tontralater l.eft knee.]olnt unts of
30 pr deBg yRuRbFLEa oHings 8¢ bk MeigtBeiRHE Y nee
joints are expressed as percentgs13 March 20074 WO
20, 04/ 014366 PCT/ B2003/ 003616 169 lQmif
pr ot eogl ycan conpared to the cangjra ltett Xk1dde
joint control. The percent inhjbit]oAWE)prioteogl ycan
| oss, may be cal cul ated as { [(lpkoteoglycandl pss from

joint (%9 with vehicle) - (proteoglycan.loss from .
j oi nt wherkinan i nUWigtis the himbpaoweiph) diferentil betglege the
pitpelef Tt e Rl of e v s achpifetd veice

PGS g&%&daﬁga Wpulnd establish that an invention

compound IS effectlvefor |nh|b|t|ng cartil age
[OW is the hind-paw weight differential between the healthy left

Jimb and the arthritic limb of the animal administered an invention compound, as

measured on Day 14.
In order to measure biochemical or 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 proteoglycim in the contralateral left knee joint. The amounts of

proteoglycan lost in the osteoarthritic right knee joints are‘expre?ssed as percent |




damage and inflammation and/or alleviating pai nt3 March 2007

manmal i an patients, including human. The results of

hes dies with oral dosing nmay be presented in 5
W‘%Q@ﬁf’&%*f ormat in the colums | abelled "I JFIP¢WIB2003/003616

SEM ", wherein IJFL nmeans Inhibition of Joint

Function Limtation, "SDCES', wherein SDCES neans

Significant Decrease |n CarlfPt age Erosion Severity,

d oS L1, E" ei g, | . Signifi t
e e T e R
gireé_iﬂ inhiiioR bf frobjoghican Wisk,naay bdcalchltedis H(R6ic6HFcAEMss

e anal yzed via _ 15 an Exact Sequential Coclwuran

PR Jpmg o with yehisls - (pspisoglysan logs fromjoigbyith wip gnvention

RERBINGRS (hebdlfn 166530 Sk ¢ LR A 0. O
5 posi t THEMIA Rafefata tha&BOadRESd el SR 208lyas ofifefd8FRm loss
with increasing levels of treatnent. For the :

paridiesiablish hatmyinvention somperd is¢ifeptive foniahibitingeartilege
e 4 . y ot h |
IR, b iR bor B ERR B il B SRR bilicpis, y

peheling liead. f f erences in overall erosion severity.
This parameter takes into account both the erosion

- gr ade Theresulipof thessshudies with-oral desingmay be-prgsented intabulare

iLi } ¢ ol . E

0 BBl Gl e S 43 S wheditRer bibkd
Tihssition bEJbikmFulctodlingtation, SCESQ wvhefin $RCHESheans
grosion in each score into thirds) sinultaneously. The
ateaiiransecrease dp fArtage Emsion Sgearitymnd "ol VollEr . whereig
S e e ARl MR LD Brpsion,
meas uThe gropbftent of sobjects witheeiritind imbemsions dnayrbe analyzed via

L A O e

WD N 100 Bt LA PR Vioh o RS rdrkind "

shetier the pRORTAMOLNGEIVE Dl S8 6s"REF0DEI0 DBHASSA T Glecredses -

RSt e DR B Fr e Facbe B S S e Byt the
Blr6LdAnirh 818 KRSt joine erdsRdicAAsb AWith fRfRLAP B8, The

wounds are closed and the aninmals are housed in
20 i ndi viThe siditaaglysis maydeaisedtp determine differences in overall erosion

severity. This parameter takes into account both the erosion grade (0 =no

*

erosion, I = erosion extending into the superficial or middle layess, or Il = deep

layer erosion), and area (small, medium and large, quantified by dividing the area
of the largest erosion in each score into thirds) simmitaneously. The analysis
25 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.

30 | '~ BIOLOGICAL METHOD 6

- Induction of.Expcd;nental Osteoarthritis in Rabbit (“‘EOA in Rabbit”):
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and fed ad libitum Rabbits are given either vehi Mageh 2007
(water) or an invention 5 conpound dosed three tines
10- ng/ kg/ dose. The

wi th 30-ng/ kg/ dose or
W&%\%‘z@ ¥/ compound may be administered at ot hAICTHB3IY3/003616

such as, for exanple, 3 tinmes 20 ng/kg/day or 3 tines
60 ng/ kg/day according to the reqU| rements of the
i nventi on conpound bei ng stbffred. The rabbits are

of -t no Rl HOHRGE aficyRlpa R il BARab e RloRl oFBloE

keempeeiofhednTha abtesot omtiate Rientenscop visuiRzediand sérdtfemed. :
cartl I a&e changes on the fenoral condyles and tibial

e closed sl e SBIAAIS A5 RpussiioAndividnakaages egercised,

ﬁ%?&ﬁ@ﬂ%gﬁ?ﬁ erog%eﬁ%egré%a f‘@ate gggﬁ;ﬁﬁfeoé 'b to

éompoﬁlluﬂ iloxgd ﬂ;r?ﬁzxgeapbr d%tywsnll.’n)ﬁ(imig/lqih}!dsa oF r1]0-ﬂ§l:igd&se= The
mininmal fibrillation or, a s e] | owi s

@WPBF%PPWWX‘P@%%W Eég «loses-sugh g% fgrexample, 3
GG g gfAal o Rilep 60y Diay Rl | HE Eeruifinkins of the

Ineentisn oompaindridingstudicd helreblisate authmizedBeweeksfafier

AEBL BRIt PUBVaR SERAB A fhip o0 5 e ad a e Tompp are
Rbsb 6 eQiigiiRg. (see bel ow). Histologic G adi ng

H st ol ogi ¢ eval uat| on is perforned on sagittal
sections of cartilage from the |esional areas of the

faBrosdopicamiliy and tibial plateau. Serial~sections (5
um are prepared and stained with safranin-QO The

sever |T13¢ g% dhangeson the fomorgkepndyles anditibiakplateaps e

adl skt AREEE Sfloc iR SR TS bl Baugph e o,
RadhesieN Nmamedd;iﬂmsﬁmbn ty/grafeddh 4 ﬁslecnﬁ} basadollows:
the_ | oss of safranjn-Q staini n% (scal e %

d czpdle § snoppglsyeace; Gradecl o minkyal bﬁﬂﬁ%‘i’fb?r aolight elloveisl
TR S

nafddid lagers bn]ya@mdsBr:uemm eatmidﬁaumﬂldeep hgemr Gmden of

the 30 cartil age down t hondral bone. The-
<L TIErHPIAFEInIE esw?;éle §¥f30§é'(?é|° anges 4K ogi ¢

chan t he ctl 13 March 20
SR ASR PEPL B SRR oA ADOriBISHe Be R ARp bpsed for
SIHSSIIERY Sradihg $3¢B B¥low). rrenbrane from t he\ medi al and

Histologic Grading
Hiétologic evaluation is performed on sagittal sections of cartilage from
the lesional areas of the femoral condyle and tibial plateau. Serial sections (5 um)
are prepared and. stained with safranin-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 o the subchondral bone. The 'scoring system is based on the most

severe histologic changes in the multiple sections.




| ateral knee conpartnents are dissected from 13 March 2007
underlying tissues. The specinens are fixed,
_enbedded, and sectioned (5 un) as above, and stained
- WQRYOWO146fhmt oxyl i n- eosin. For each conpart ment PCEARI003/063616
synovi al menbrane speci nens are 5 exam ned for scoring
pur poses and the hi ghest score from each conpart nent
is retained. The average 3¢bre is calculated and

-consi ger unit _for . knee.  The jty
of "o REtFnBEE iRl i M6 B8 il

jaRga keBe esthparGRGRts ¥eidisseadtirag vhielyictiameQTh specimens
hi stologic criteria: synovial lining cell hyperplasia

e fixpd, embeddad, apg pectigned (PyERIAs AbPYe, @nd stpined wWith and

. B 5B ik Blop cppanenEl Ryt PGS Sheiths aro
5 . BaimiBdd fok EtttingpRupditadridshe hizghesbsedry Siom ddehRomphrtmentdnd
SEM i s cal cul ated and statistical  anal ysis was done

resanRgl. Theavayeassops is falgulaied @ad consideradasaqungt fog therwhole
IS RGN ACE oFiRACh BechiP PV B bwdfhdependent

blesetvers, addihg thetscbiealof P histodagis criteria: gyaovialising bell damage

in the tibia or on the fempral caondyles. .|

bR (ale O Vilgus IPSTD g 5 %ﬁo\?ﬁtqﬂf&@gw of cellular
o hdbieRd R Lol @4bale 5001k Rt
D Ao Y AT Mo orbRAL oIS Hple O D ks

abmchl eguonel d est abl i sh-that an invention conpound is

effective for the inhibition of cartil age damge and

i nfl ammation and/or alleviating pain, and thus useful

Statisticed Analysis nent of osteoarthritis or rheunatoid

arthritis._i j i sqr.oer .
Such Mep gabsC AT Sryap G Gial PR Bl 3P e waing
el Mk WHitheaURet. s t hat only nodify pain or
inflanmati on 25 or and ot her segondary synptons, The
15 ef f ecThe esalisoighesgrtydigsarruldbe exnepisd fyshay thahaninyseion
woul d_indi ; . |
Epipbd oS Bty e R e RMEHA G o HERA Wl and'Rips
ilieadiriapg ircéhe tiblsaareondhafegsoralgandyles @il conclusidng theat fesults
Admi ni stration according to the_ inventign nmethaod of_an
mropid-showhat a9 1B AN COMBOYRG RN a hgyer s mitca B Ben ftects
| ee(gnfld%;) | ef erably, although 30 not
oh e ontH ;‘?Cdéﬁlcagﬁm i shed by administering the
conpo(Thel foregoing statlies woeldestablishrthatzandhemieo eompoand is

g%;%%%jf@%ggl 66%%11%/1? of cr:]artglgcg)g dmw%e%gg ?Af?a:rlrﬁga(st?on and/or
alleviating pain, and thus useful for the treatment of osteoarthritis or theumatoid

arthritis in human, and other mamumalian disorders. Such a treatment offers a
distinct advantage over existing treatments that only modify pain or inflammation
25 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.
Adxﬁinistration according to the invention method of an invention
compound to a mammal to treat the diseases listed above is preferably, although
30 not necessarily, aécomph's_hed by administering the compound, or a salt thereof, in

a pharmaceutical dosage form.
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-172 The conpounds of Formula |, or a pharmaceuti Mareh2007
acceptable salt thereof, can be prepared and

. -wﬁdzgjv-ﬂaﬁ;ﬁ%red according to the-invention nmethod in a

de’'variety of oral -and parenteral phar naceutfcCAB2003/003616
dosage forns. Thus, the conpounds of Formula I, or a
phar maceutical | y accept abl 'e_ﬁglt thereof, can be 5

adnt ni stered by injection, that is, intravenously,

| Nt annRCdbdpbinds 6 FoARUANCEHY YhadtREMANFOhikiable sale

i ntraduodenal |y, or intraperitoneally.
dberpoflynais bo preparediand admivisterediaegondingstot the ahveption method in a

UREPLERAE oF g SRl BB Rhgi Ty s, e
, , B2
{dafpoRREDOLFEImAA 1F6F Bl iiAnhaceBlicAlyRRLHRER alt(fibledf, can be

accéptable salt thereof, can be 10 adnmi nister
tadainigteradal By,  |injeation, bdhasbyvinus inteavehosly, s k idttaamhstularly,

By Rlach R} SSmin: YRRHGRRER & EaSliotrallvrais, the

| dMfh & of Poiaila dS of @ yhanhactuBEAlyaRefiable fAltAhereof, can be
o

concentration of about 5% to about 95% by wei g

tadeninigieradl vy oibakalien,p fep a exaBPleh sintranesally.c afdditionally, the

C | ki t cam 15 Formu |, or a
RERRRA, B Barehr, UE  EHARBA RSy, kBl ol Bneseo ar be
amliniNiSterston@B e tiallyp Raw lEke ubviom. to/thess SENEP ifthe art that the
carriers can be either solid or liquid. Solid form

pobpwing denage fprns, mavgonudise i the adive pempeneat iavrigvention

i 1 PRANCSL Stiont ' | es, cachets,.
s‘%’gﬂﬂ%’ g ﬁ?‘or Ies ?&glr? ) Lg%%sp;b t(]el?gﬁ g+[{§ Ir%lrya%%f)ngs.en;@ns% Ferfentration of
Cabout £% t6 abou 95% ey weighbofths fdratviaioas whi ch may al so

act as_diluents, flavoring 20 agents, solubilizers,

| ubr i Bt Brepanas Swrpacestieal: compBpsitRnss from dther compopeds of
t i.SiQt ' : | ati .
Rihfla 11 0 BliBbARioREF ctenblom aE AR F Mg ogetive
seuimpbnedit) qhairsacentiellyi adceptebleichiriers loan fieneither olidl dR diquid.
géch{‘j ve conponent. Pogt}j%r S qs‘gq(hg% e for intravenous

d fogm, FEPFBAHS e BrGIFEe o5y prepaatansinglade pewders,
I i Liw.e I I : agt | [ .
HORL, PR Capeties, Pachétd) Blpbositdlfes2tind (EpBRITR0 Mihuck o4 solia
praopeTdands one euinpebsubspnegsowhich neayealso actngsadilesls| flavoring
e SRR, B Al e T aioe i
Ocﬁismfé?;ﬁ%k'ag&t&%ﬁe su1§ﬁki§ ABlcgiacarriers are

magnesi um car bonate, - 30 magnesi um stearate, talc,
sugar , Inl postdsese thepeactiénis admelyr dinjdedtsalid lwhideisdh iamixture with

T e e T —

administration or administrafion by injection may be lyophilized.

In tablets, the active component is mixed with the carier 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,

magnesivm stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth,

methylcellutose, - sodium carboxymethyicellulose, 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




butter, and the Iike. The term "preparation" is!3March2007

intended to include the fornulation of the active

conmponent with encapsulating naterial as a carrier
WORMONNY a - - - -------------- ---- - - - -PCIGIEMW3003616

2007 r WD 2004/ 014366 PCT/IBZOOS/ 003616 -173 capsule

i n which the active conponent, with or w thout other

carriers, surrounded b317§-carr| er, which is thus

L L T LI —

-Iﬁhﬂrétﬁde@ B¢ BRbfier Aftdch BABRGRSsER A OR SYiSR. ds:ﬁ‘ﬂaﬁ? | dashets and
dosage forns sui table for oral adm nistration.

- przepgesiartiosindpd sTablats. powdars emsw,mﬂiﬂg cavhgts, mﬁdnzmeacan

‘ﬁ&fﬁélﬁra% %dg&t,a% f?rﬁiélsact%%g co C coadlbg:)t;;edi >
5 honogEoepiephting Sppesitories,sa low ﬁbltmglm stidhGis Wrhix@ite of fatty

homngenous m xture is then poured into conveni ent

aridegiyensides oragqcendiien @oﬁxst msﬂtfdt sk &mjathe component is

BB Hounic B A5 SBEH, 90 e B gpopg s
Wetien pourvdiint @nvpyibsnsizgl yadds, solowed 00Scook0sind thereby to
parenteral injection, liquid preparations can be

#ekditl at ed in sol uti on | n aqueous pol yet hyl ene gl ycol

. | ut ' I
E gr%eﬁs@?% e A T
ot exanpler veadeli 0Igwatar pmlptykene eheobsdlatiorfsl Buopsenteral injection,

P tabpili-zin and i.ng agents as desired.
‘ izau@&{ ‘?‘?ﬁaﬁ’é SplyHop im payreEs BekieiByleRs glycol

Rydbsrer si ng the f| nely divided active conponent in
water with viscous material, such as natural or ‘
synt h étqueowscéuhmie shitable fmtdng&l wse lchn be peepasddiyudissolving the

catbox net h |.ul os nd .2 er we)l-kno
15 Ve H B vt RRCAERE il Soligingt ayor Fplizing, and
: Rﬁi@ﬁﬁﬁﬁg ggﬁfsdgﬁabgfédare |ntended to be converted, :
shortly before use, to liquid form preparations for

oral dumepnssuspensians suibehitfari cu;ah whefoan rhe madel hyddispersing the

St iSitRg M RERBoRR in Wath; S PR mal H Sugh ps pagoral or

GORREHE Pumse Qbﬂﬁﬂnﬁlathyfdeﬁﬁﬂ@éeﬁ sodliurg t @itbdriyaRilicellulose, and
buffers, artificial and natural sweeteners,

20 d?t@é‘{egalﬁloé‘m FRPEREEALZENIS. sol ubi | i zi ng agents, and the
Ty liKe. Ajso 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 ddsage form. In such
form, the preparation is subdivided into unit doses containing an appropriate
qﬁantity 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.
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The pharmaceutical preparation is preferably i nl%MafChzom
dosage form In such form the preparation is
subdi vided into unit doses containing an appropriate

W AHHGI4366 of the active component. The unit doF&FdBL0HEAI3616

can be a packaged 30 preparation, the package
contai ning discrete quantities of preparation, such as

.packeted tablets, capsul es-1ARd povvders in vials or
.anmpoul es. Al so, the uni t dosa% ec{m can be a

os¢ geqpﬁrahap may be yqried
i
------------------ 3 I\/B h 20 g &\?\;‘)ﬁ&l@g@%ﬁ

panithd 4581 fcaloH. /ahd%ﬂm)@itaﬁr&ﬁzf @he activg cﬁhmoqm‘&mt'lﬂle)coufposition
active conponent in un| t %ﬁﬁ Q at ion may be .
wan,ibdesirgd, ‘ﬁ-‘?ﬂ‘i@@ﬂ HRPEPEPIE Hempp cr@en referably 1

to 50 Cegn and
Sp SErARERE b dfonkS R34 e ARkl

the p I ve conponents. The conposition
@ampoinidsdd Hormdla Iabsmphmma&uucdlmepmﬂp aalt tieecof, are

B IER 5 doee s et B8R o iR SR e 8
Eﬁer eo disor8ér &H‘%@a@: THL 1681 ldpsade 2 Bbait! 18m SRk to about

are nistered at a dose that is effective
100 rhy/kg il ofthe etiest com;mnsmmﬂmeﬁemm A dhilyaddoserapge of

R ook RIS S AR i
%g)twé%i'l @&afrﬁatdegﬁxdm% Wpoh e RGaRehANYES @E pakent,

my/ Kg to about 7 of the active
ahapmam ofi the pomfition being treatedi aod thespariienianinyentigp goppound

Y%&'xgi oy mghe e e A B PR b b Bebeef Bhssee

b ingiiclar kRYARidh iORitERTAE HIAY of B sfCasaizadriheadbbve. Thpical
| nve tion combi nati on. Determ nati on of the#?ro per

déosagrs willdre fompabeutdll eae/ks; to aheut §AO was/kg.iand icaaky abowt |

of_th rt,a . [ I

ot ket bR 250 TS aic Byl bRl Amoh HAGEGARENS
IQSékﬂapaamghm&ﬁsmdigoraaWea&ao ng/ kg, such that

it will" be an anpbunt that is effective to treat the
par t i cl prefesiedcepmposition fop dasy erif@stalﬂe‘ﬁg%ﬁﬂl leﬂll‘i“ld peroral
referr d S Hae

Ti?ﬁﬁl u"o%)eg%géddtc%oglge&lg ?% ggeﬁ()ﬁgi f% ?o?n t he gr%&Ié Ston,
C@Iﬁﬁlsﬁahl ﬁﬂreﬁsfe eAnBsibnltaliaiy, estrarpainsiunn and 26hoentudte; aptionally to
i nverse emul sion, elixir, extract, tinctuyre, and

cbneddad: tor the dpnking yyatep ofthgdog heing freatpdre ARY Rk ifge liquid
"3 ke ek "EnAP oG A% ﬁlraE@&rﬁQme Vith REhbAEREN khdWi Fh the art,

caps uiThe quamfityof agtive RAMPRFNY 1y

(

- can either be administered dlrectly 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 wafer, 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 EDyq for at Jeast 2 hours; preferably for at least 4 hours; preferably




dosage forms, when formulated in accordance with® March2007
met hods well known in the art, can either be
adm nistered directly to the dog being treated, or may
WOUOAHEF to the drinking water of the dog bdIGTFB2003/003616

treated. The concentrate liquid form on the 25 other
hand, is fornulated to be d first to a given

anmount of water, from which*‘-an aliquot anmount may be :
Mot ftdefe Hobfs; adme pil ' | . : :
addition to th%?ﬁ%ﬂ%&&ﬁﬁ é?éarg'feﬁthéé“‘%rg‘éwﬁr%?‘gﬁ’:% or

@b rgnstil6i benrpy: evendmeredpilefiyably, stilforadtriesst 20NH6WE; and most

l @é 4 . .
Rl B o 1EsE P Rl el dhiie it ariudd viggader above-
- fdesciibedhiioag® TR thode APRRH ;ﬁPBHhéé 8N40% HRIGOR I cartilage

degradation, and result iIn ['lasma conc
5 . wegtadation, end geuliriart plasmatoneeantiich 6Dt delite askabM@nt of at
‘ 2 hours; preferably for

g‘?ﬂg&; g@?&lhesﬁ:&?? g(’)lglgé@%tg $ iy of 8t fopst 2rhonrsg prefamghly Tor at least
20idard) pctebibl B89 3/ RS ﬁﬁ)r? ggez‘?alglg rfﬂlgﬁut ’rlgzl;s? 25 hotds, sttt

hours; nore g{ieferabl'y for at
mnre proferabbr Eislay leagt 20 hovrs rand anost qasferably foout feaste¥E Rours.

. it bly.still .. 20 h ; d t ’
NBicE R, P 5§ oy i ahe-dosciber nspie dmereo which
- rdugelesl 3 i : q o
P ons i o pRLIR 8 CAflode” Bebtiltn: ARAUBUP T, plesa
- Gevpentraliononf theradtive somporient of pt fasms €sld ke hdtivel pdhent’s

| f | 5 fold th
i Bt es® RRRR PlrerehS For. st io5st s, pystermil lon o Jeest 8
Bbuts eawke pRAGEBY For A161E18H | S Hork ‘ﬁ%ﬁ'c}rﬁﬁly *}Brrg hTeast 20

nore preferably for at |east ours,
bews apd mast prsferahly fosatleagt@dthourss and nost preferably

f | 24-hours. f ly, there i |
15 he ads MR o dion B Sl Aoetiie iianeemtion
phathaceutical EQfipdsitiont Whathe Fore@iiitdn@ 86mBe taS AlvERDn -

and result in a plasma concentration of the active
‘EompRmsand s pharmacentically aceppthbldhenrsiert dient; onpxuipiot, they

f ur referably for at |east 4.
ohiin'arihes SfHee Bl cireo S gl of p didrpipicaly Sheciive
pmeobmtrsabh ys, for exatnpleg & intil@stétdidihSitic Sftdtive Tiofint of the
r ef er abl 'fuct)lrg t least 20 hours and nost preferably

qgégq 4

20 prtign ¢ ples gre. represeriative oy, gnd-anemot witieon
, ; ' [ Qvention
} %ﬁ%@?u%ﬁ%ﬁg%%ﬁ%%ﬁﬁ I:%Réecﬁ the formul ati ons

conprise the invention conmpound and a

pharmaceutical ly ﬁﬁﬂhﬁﬁ J i luent, or
exci pi ent, they lg(gn arn aﬁgmgganage treating

FThblettFormmlaivatint or a therapeutically effective

Ingredient ‘ Amount (mg)
An invention compound 25

~ Lactose ' '50l '
Cornstarch (for mix) 10
Cornstarch (paste) - 10
Magnesium stearate (1%) | 5

Total . 100
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anount such as, for exanple, an anti-ost eoar t hr}3 Megrch 2007

ef fective anount of the 20 invention conmpound. The

exanpl es are representative only, and are not to be ‘
g’?"r’ftﬁ@&“as linmiting the invention in any red§d@B2003/003616

FORMULATI ON EXAMPLE 1 Tabl et Fornul ation: |ngredient

Amount (nmg) An invention conpound 25 Lactose 50

Cornstarch (for mix) 10 Cokf@starch (paste) 10

R ARGl s ol AP0, 0

gﬁmgﬁigﬂ Thé 86inefch (ﬁ%aﬁﬁzﬁ%ﬁﬁaﬁﬂed {0200k )of &vaer and heated
ended to wuniformty. The cornstarch (for paste) is_

- withpstincegi to forgoe Pﬁite.o%hwsﬁ ispegd k@ &F at%merpwﬁ Powlers.

to forma paste. T aste i t t :

Phe atet gERElEe &t beppel BTOGH Ay Soi Pl BB 0C. The

| g'?ye UEI%E‘ & H&ﬁ—%ﬂtteﬁ%ﬂﬁ e I afna@iteinml Bearatedind pressed|iato a

ricated wth the 1% magnesi um stearate and .
pablers Sukhi tabletsecanttriddeminisBaeshtor z bgan frognonscto four times a day
adm nistered.to %n{]urmn from one . I.{ié)ur tinmes a day -

qugégeatg}gacé%eo reating

osteoarthritis. FORMULATI ON EXAMPLE 2° Coated Tabl ets:
10 The tablets of FW@%@* [ é are coated in
a custonmary nmannefO ucrose, potato

%Mx, tragacanth, and col orant. FORMJULATI ON
'njection vials: The pH of a solution of 500

g of arhei tabletst ofdFormabationiEkanple § atp ofatedl® 2 cusiornary) manner

S S50 SR e G el o
The solution is sterile filtered, and the filtrate s
]::Iolnldie?i |02tso gﬂ{fg? Qn v! alf){t)l\&ﬁ%iﬁ%d under sterile
Injection vials: . .

The pH of a solution of 500 g of an invention compound and 5g of
disodium hydrogen phosphate is adjusted to pH 6.5 in 3L of double-distilled
wﬁter using 2 M hydrochloric acid. The solution is sterile filtered, and the filtrate
is filled into injection vials, Iyophilized under sterile conditions, and aseptically

sealed. Each injection vial contains 25 mg of the invention compound.

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 solation is prepared from 1g of an invention compound, 9.38 g of
NaHyPO4-12H20, 2848 g of NagHPO4-12H70, 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-




15

10

‘seal ed. Each injection vial contains 25 ng of theMarch2007
i nvention conpound. FORMULATI ON EXAMPLE 4 20 _
Suppositories: A mxture of 25 g of an invention

-WR MBI 100 g of soya lecithin, and 1400 (PCEIRDCIHNIGLE

butter is fused, poured into nolds, and allowed to
cool. Each suppository contains 25 ng of the
i nvention conpound. FORMULAFVON EXAMPLE 5 25

U] e 0 5 AR 5501 ol S s

- ednthiag bPeYE. 2R {Avestich ébndpoginenzal koni um . chl oride .i.n

940 'mL of double-distilled water. The pH of the
solution is adjusted to pH 6.8 using 2 M hydrochloric
acid. The sol uti ORORMULAYION HxoAMPPEle W th double 13
March 2007 WO 2004/ 014366 PCT/1B2003/003616 -177 -
intmient: ed water, and sterilized by irradiation. A 25

m, v f _t.h lution contains. of th .

oS 3 o fertOp Ao Pund EhiReck i 2965 B et iy
bR eptfc eshditivmeNiAl 61 6hahd Sinftn&RcoMtdifs 98 s Bf the
of petroleumjelly wunder aseptic conditions. A5 Q"
BYPRUGACOMPOURG oi nt nent contains 25 g of the

i nvention conpound. FORMULATI ON EXAMPLE 7 Capsul es:

10 2 kg of an invention conpound are filled into hard

gel atin capsul es FORMULASIONGXAMBRES such that each

sul e contains 25 ng of the invention conpound.
%ATI ON EXAMPLE 8 15 Anpoul es: A solution of 2.5

kg of 2&8 dfrueidiveRibnCestREvENE ateS filled Bitb KWaRI Eaa@? chpstles in a
doubl e-distilled water. The solution is s
eRstoaarydmapeas sucl thar t9agh ecapsnlé i dontainsi 36 ong afpthel yention

oul es are |lyophilized under sterile conditions
gﬁgpgg@pt ically -

 FORMULATION EXAMPIE 8
Ampoules: | ‘

A solution of 2.5 kg of an invention compound is dissolved in 601; 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 Exeimplcs 9 to 16 iliustrate 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.

erile P
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15

20

seal ed. Each anpoul e contains 25 ng of the i nveht MgFch 2007
- conpound. -20 The follow ng Fornul ation Exanples 9 to
rate the invention pharnaceutical
wg’%lédgg?ﬁ%ons containing an invention conbi nat i*§I/BA003/003616
single formulation with a pharmaceutically acceptable
carrier, diluent, or excipignt. The exanples are

representative only, and are“iot to be construed as
limting the. RNOLATTONYEXAMIBGEQ. - -~~~ -------

' ”Vi«‘g REXSMIRGE 9.
13 March 2007 004/ 014366 PCT/1B2003/ 003616 - 178
Tablt EATuBitidnXAMPLE 9 - Tabl et Fornul ation: |ngredient-

A . .
W@igr 20 Lactose 50 Cornstarch (fo?%“%@ﬂ@

-0 T0 MAgnestum stearat € (194 5
Elﬁ? f(\‘re%%lgﬂcér, §8¥lﬁlenti on conpound or COX-2 i nghi bitor,
| ACCOXE2 inhitdltozor nst arch (for mix) are blende2to

uniformty. The cornstarch (for paste) is sug ended in
@@Ctﬁ‘fP 5 of water and heated with stirring forma

V\x}fﬁ @ Pashe is used to granulate the mged
ers. ﬁe wg granul es are passed through a No 8
hmchsma:le@asmhd dried at 80C. The dry granulQ&s are

| ubricated with e 1% magnesi um stearate pressed
i Magngsipmsiearate Gieh t abl ets can be adni nj ster dto a
h fromone to four times a day for treggent of

one of the above-listed diseases. 10 FORMULATION
EXAMPLE 10 Coat ed Tabl ets: The tablets of Formul ation

5T A o I RO, e o

coat i al'c, tragacan
afifk) afl lémiet to uEﬂMﬂt;AThabbﬁMAMﬁL(&r@ste) is suspended in 200 mL

of water and heated with stirting 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 steaate
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 Fhe 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
compoﬁnd, and 5 g of disodium hydrogen phosphate is adjusted to pH 6.5 in 3L
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.




15 Injection vials: The pH of a solution of 2501%Mafch2007

COX-2 i nhibitor, .500 g of an invention conpound, and

5 of di sodi um hydrogen phosphate is adjusted to pH
WQZQ“-WH-@GL of double-distilled water using 2PSI/IB2003/003616

hydrochloric acid. The solution is sterile filtered,

and the filtrate is filled into injection vials,

| yophi li zed under ‘sterile A0%9conditions, and

aseptically sealﬁd. Egﬁg : g}}%&%% contains 12.5
ng of COX -2 in ' e invention
_g%%%%%m March 2007 ~t WD 200. 1014366 ,

; /003616 -179 FORMULATI ON EXAMPLE 12
Suppodi mintiressf 5@ groka GQX-Gfinkibitgr, @5 grofC@XinRentiin ¢nnpound,

o ok it 2o 34068 SR ke pypes kel p@ifiniq s

‘ C
el . 809, g P CORETL

2hang mﬁitbminvennmmmmwdd FORMULATI'ON EXAMPLE 13
Solution: A solution is prepared fromO0.5 g of a COX-2
inhibitor, 1 g of an invention 10 conpound, 9.38 g of
‘NaH2PO4. 12H20, 2FORMYIAXTINNERAMBIR 120, and 0. 19
benzai konium chloride in 940 nL of double-distilled
: The pH of the solution is adjusted to pH 6.8
usi ng [ [ N [ 98N
o 10N RERRR pnR 0,5 of  COREE MilRlor, £ OF b iEniion
10 leymipoed) 988 wof NAHZBOR{12Hp Dy 28.48 f oft ey HRODAH1 280, and 0.1 g
.contains 12.5 ng of the COX-2 inhibitor and 25 ng of
: -ﬂnhmalmﬁuumvcélhcmdnmm&#ﬁmﬂndnf d@blaisaladNwascaNdhe pHd of the

SRS RS IE6 s By iedlasg apic) e Fhufion Fltinted

1§l wadlelouBR Rt d GRed :Irld‘%:‘?e‘h C&Wﬂdnoﬁ B ml.Relume

20 ointnent contains 5 ng of the i nhi bitor and
26 g solutionecintaien 126n mec ofntiou QX -20mbilir| 0d EXpgpek the

15 111?vent10n compound.

' FORMULATION EXAMPLE 14
Oinfment:
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
"20  ointment contains 5 mg of the COX-2 inhibitor and 23 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

25 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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15

- 20

Capsul es: 2 kg of a COX-2 inhibitor and 20 kg of Mareh 2007
i nvention conpound are filled 25 into hard gelatin

Wg)gﬁsul es in a customary manner such that each capsul e

YAttt 25 ng of the COX-2 inhibitor and 256’-@%@136?03/0036-16
the i nvention conmpound. 13 March 2007 VVp 2004/ 014366
PCT/ 1 B2003/ 003616 -180 FORMULATI ON EXAMPLE 16
Ampoul es: A sol ution of 2. 5?1ﬁ%‘ of a COX-2 i nhibitor

r.

and 2.5 kg of an Wﬁﬂ;ﬁ%g ‘f&oﬂ%ﬁftﬁ di ssql ved in
60 L of double-diStilTle V\P%Pe e soﬁﬁti onq:\i S
sAmpphles: 5 filtered, and-the filtrate is filled into .

oul es. | | hjlized d ile’
Cond 1A GHIEURISRBankE S614 (OO BhibIten apd 4 licé a0 invention
oS S ; . | i _ _
SRS 2 ! g Yo T e s
f filtered, anel the Qa2 isnfilled tiwio amsbules. The emtpoles SQMPOpHIKzed

together, in one capsul e, tablet, anpoule, solutiaon,
alFser, $ferile iCQ’é‘,%ﬂPB% afci@egiilwiwtsgqi% Fach ampanlsicoptams 2> mg each
i 2, I practicing the
i%v@ﬂ??gﬁﬁﬁegﬁﬁg%séaﬁéﬁ?%%ﬁl i%“g&r' and an invention
conpouWiilafttmeaybe desidable to dormedate a GOX @ inhibitbednd an invention
i ndependently in any formsuch as, for exanple, thqgse
O s, P PR AR Sahoe, sqjuhonad he ke, for
) S oats . ] _
CHPEioR! Rlininfdalt &btk ARl 1) Y doRRAY B! Yol e
t inweritionangthods. gh &0 Canhibitat and amjpovshtion cempowtdaativimgively
di scret & f.ormul ations o he actjve components of an
RBaRE B FBMR A BRendient T s doRBeUER 8oy 1oy example, Hhose of
&AL Bt PoAin@iafion ExanfldsUERS - 160Tand SidiRisRdd o *aegangagt either

exanpl es are representative only, and are not t
C taneously or af differenntimesie i nvention in any respect.

20 F LATLON.EXAVMPLE 17 .Tablet Fornul ation of an .

! nvem B8 d:*Hg dilﬂ?f?'agqoﬁﬁt @Hﬁguonmgharmaceuncal
| cotipukitRs ConRaling diseretd F6/fRARI08 of the active components of an

invention combination and a pharmaceutically acceptable carder, dilnent, 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 pastg) is suspended in 200 mL of water and heated




Cornstarch (for mix) 10 Cornstarch (paste) 10 L13March2007
_ l\/agnesi um stearate (199 5 Total 100 An inventi on
~_conpound, |actose, and cornstarch (for ;) are
W%?‘@Hﬁ%‘é“to uniformty. The.cornstarch (for P aBCEYB2NB/003616

suspended in 200 nL of water and heated 13 March 2007

WD 2004/ 014366 PCT/ | B2003/ 0p3616 -181 with stirring

to forma paste. The paste 1S used to granulate the

ﬂmrpng\liefcmna Thd pA3tenis ubdrBt
51?‘8 hand screeﬁr?bgnd d?l ed at 88%'rrﬁuﬁﬁéaﬁry grgnu{ﬂs&
' Wi granties age Pﬁsﬁfﬁlthmgh%Nm§d7@sdumm anf dicd aB0°C. The
ection vial formulation-
%‘s“@%% %‘%ﬁh‘ﬁ“%at‘f@""% ‘Pﬁ? Blagpesium siearendares edingp of
aadeDX 2 inhibitor and 5 g of di sodi um hydrogen .

5 phosphate is adjusted to pH 6.5 in 3 L of
doubl e-di still ed water using 2 M hydrochl ori c aci d.

Sctﬁ)‘i%'\)i‘él'fSHn ticH & 4 6Xfilnthr d, and the filtrate is |
II'h Hmf o | yophi li zed under
t e asohnm 500 aEpCER! ’ﬁhﬁ’%ﬁ@
'Sn'e[elcti ; contnal ns g ; of the %ﬁfgm?%?m
E&% Pl ety PEVS Hrd &ﬂfld@nbbedmﬂleddvmmsihg

for reg]tﬁﬁgﬁta E@Trﬁheh& a ovégtfq'l fﬁ%ﬁﬁggﬁﬁlﬁgzsﬁﬂm
10 umc@onwmas éynphihmdsnmmemmmﬂdm@ &@&sﬁ% caly Bl rEg a0

dm ni st ered % 5 human. | or 2-tinmes per

Wheézﬁg el Rentams2 d%l?@ﬁ%v}mlnp@n. on | s opti onal ly
di 11 e a @B ARE Y AVERId oy e B8 sfimipgered to o

. different tines, for

hlsnmzfrpmmao o dimers 2. daf CMEAaATERNE @%E-h%t%d diRAeE Sina

|n|n an i i.on conmpound: 20 The
ﬁ BJI‘@% ?%?‘%W&}Hg %Faﬁ:b}% 2 inhibter ggnbe ddininisiered to a
15 Kmmdlﬂlfbﬂl it dayVi Wik %fhﬂgf @se,.. pat at 0
starch, talc, tr agacantn;swh%)@l co g{agﬁ’g% ne‘§ optionally

HBRitanaqns gvilia adainistrationr ofc ieetableth or it k(ﬁff&fenﬁ il ?or the
{2 B on. ?thfe'ak) dhétgc{ &Sgazgésd gel atin capsules In

FORMULATION EXAMPLE 18
Coated Tablets coniaining 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.
25 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 opuonally simuitaneous with administration of the tablets or at

- 30 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 treaf diseases




customary manner such that each capsul e contai n&3 &@T?szom

of the COX-2 inhibitor. 25 Such coated tablets
—containing the invention conpound can be adm ni st ered
WRZOU AN fromone to four times a day for tPEZRHE003616

of the above- |isted diseases, and the capsul es

contai ning the COX-2 inhibitjgp.can be admnistered to

a hyman 1 or 2 times per day, wherein the

aRslisprdiersalistesh degveray be apslitcetsedt diffpeniodiadasdt simultancously.

| equs. w.th. adm ni.stration .of..the tablets or at

?8‘5% ie%%g'?%htadﬁ“&r\?@‘?‘?o of 4, e&{).#(gtlﬂéﬁ‘ﬂt%ﬂn ofeordangen avith  the

aipeestidn SdopshifatRRases. bat icatrddulduiels qul e

appreci ated that. t%?i nvent i oérﬁl nd‘eﬂtﬂhgsds&gs%%%%r iagf’geg to ftreat

 rAgthEC PATRN PRIBN assontatedatwitin hensBuataor@lpitg) and

i
AR 0TI 3n plvtb Jogibtind Sruehe baniedbio, w9 o
hiehibétaartilagd deaigedi f f erent di seases sinul taneously.

For eggn‘pl e, admnistration of a COX-2 inhibitor in
accor dan EROWR ebpventae iviepion methods nomprising admimjstdiing an

' Ja ve to treat, inflammation,
SRV, iperiia SRSEL Sfes BN AEage i Situing;raspents for
odiseapesnych an @ Abthat @nsprize SartiMpe! Bnfie | Wéﬂﬁ g exgQRound
may be adm njstered-to treat OA or ~ 1nhibit cartiltrage

gnts moduy PR ensscandagy-ymptemsitting do met shovs: disease

GROmE AL Bfe@dm ni stering an invention compound of fer
a g@ﬁllﬁgcteadvant age over existing treatnents for

di seasBiilsuthé imentin hivbeepOdREHBA] SR {lidsBE8d YRR ESerence to
wher fy pain or

ein the existjng 10 treatnents nodi
BT B C g PR Ame, fherst fbpse tkalledindhe e odll appreciaie that

by | C j A ,.Qn.. has  heen .
(rj%gi N Ply gg%)tgé]%ﬁi f’li‘ablg%yr gtﬁ) eg Wluk) ﬂé/ ?s(%%tﬁ%%, F‘gem@ér prpditions
pfrprocauags awbpriovolstisayt be nedt  withuas %6?511'11_@ 8dm fhet @ﬁ-it and -
art w lth reci aie. that. .variqu$ adaptations,

P 0L the TB3PAH Az, 115 Antended therafore: 8e thetioventiopris, defined by

[ t | b d
HO LRI (B cRimP RACRMSLERAAL RicR R Be Siogiied Rt broadly
iasjereapenabie t i s i ntended, therefore, that the

i nvent jqn_hbe. defin b the scope of the clains that
fof Lo GRS LB ok s Rerely ikomioped edsscamedurity.
as i s MpaseaedRkiBed b invesf | £ cale

her eby inc%r por at ed bn reﬁﬁgﬁ@g’ %&rog'lgﬁ. %égleaés\ﬁfﬁbe
deveniiopage hereuponcdaimedn net hod, various enbodi nents of
t he




13 March 2007

i nvention are hereupon clained. -- - - -------- Al
13 March 2007 183 CLAIMS 1. A conpound of Formnula I
QN-R2 11/ R/\\lI 11 T or a pharmaceutically
acceptable salt thereof, wherein: RL and R2
i ndependently are selected from Substituted C3-C6
cycl oal kyl - (Cr-C6 al kyl enyil33 Phenyl-(Cr-C6
- al kyl enyl); Substituted phenyl-(Cl.-C6 al kyl enyl),
5-,6-,9-. and lii-nenbered heteroaryl-(Q-Cy
al kyl enyl); 13 March 2007LA@@? Substituted 5-, 6-, 9-,
and 10- nenber ed heteroar C6 al kylenyl); wherein
at |l east one of Rt .and RZ is independently sel ected
from C3-C6 cycloal kyl =(Ct-C6 al kyl enyl); and
Substituted C3-C6 cycloal kyl-(Ct-C6 al kylenyl); 13
March 2007 - 185 S |s N, T and U are each C-R4; Each R4
1. i ndepenmengndpf Femualbet ed from H F OH3:

- NﬁN\N . |
—R
R}/il\Tﬁﬁﬁ\ﬂ//l§ﬁ¢’ I

| ‘S \\T/U
or a pharmaceutically acceptable salt thereof,
wherein:
RlandR?imkqmndmﬂygn:mﬂaﬁaiﬁnng
Substitated C5-Cs cycloalkyl-(Cy-Cs alkylenyD;

Plionyl-(Cy-C alkylenyl);
Substituted phenyl-(C;-Cs alkylenyl);

5-, 6-, 9-, and 10-membered heteroaryl-(Ci-Cs alkylenyD); - -




CF3; C(OH CN HO CH30; C(F)H0; C(H) F2b3 Msach 2007
13 March 2007 186 CF3Q, Qis N(HC(O; Each

. "substituted" group contains from1l to 4 substituents,
--each independently on a cpgbon or nitrogen atom

i ndependently selected from 5 C-C6 al kyl; Cz-C6

al kenyl; C2-C6 al kynyl;. C3-C6 cycl oal kyl; C3-C6

cycl sab&%mshxt 9-, a;.@ f}Eé}?( L

6- menber ed heterocycl ég y ﬂ)ergfﬂ né%bfag&mw

het rocyc oaI f;h cygno; Cl-C6
5? %@#@X R(2 F<‘ 3;3 ORONCHz; 20

_N( oo m%#"ﬁ‘%‘;?ﬂ%%{*y' )z-NGHe:

Substituted C3—C_5 cycloalkyl-(C;-Ce alkylenyl);




(1 - ogl3 March 2007

(CI-C6 al kyl)z-NC(O; 25 N(H) 2C(O) N(H);
alkyl)-N(HHC(ON(H); N(H2C(ONCI-C6 alkyl); (Cl-C6
alkyl)-N(H)C(ON(Gi -C6 alkyl), (Cl-0C6

al kyl ) z-NC(O) N(H); 30 (Cl-¢gsal kyl)2-NC(O N(Cl - C6

al kyl); 13 March 2007 187 N(H)2C(O O (C-C6
alkyl)-N(H)C(O O, (Cl1-C6 alkyl)2-NC(O O, HO 5
(A-C6 alkyl)-O CF3GQ CFz(HOQ CF(H)20; H2N;, 10
(Clgh-al kyl)-N(H; (CI-C6 alkyl)i-N, QN (C-C6
alkyl)-s; (d-C6 alkyl)-S(O; 15 (C, -C6 alkyl)-S(0O 2;

(CIT 88 WbleyadirCRY( O) 2, (Cl- C6
alkyl)-S(O2-NH)-C(O-(Cr(j$ alkylenyl)m and (C-C6
Eachl iKVinlegen@nt isseI8éted Bofifs! - C3 al kyl enyl ) m wherein

each substituent on a carbon atom may further be
i nddpendent |y selected 20 from Halo; H®C, and
O, wherein each 0 is bonded to adjacent carbon

ato to forma 5- | -
CH3;
CFs;
C(O)H;
CN;
HG;
CH;0;
CEHIHL0;
CEDR,0; and




10

-15

20

25

30

menbered ring; 25 wherein 2 substituents maybe }3:Mayeh 2007
together with a carbon atomto which they are both
bonded to formthe group C=C, wherein two adjacent,
substantially sp2 carbon atons may be taken together
with a diradical substitgent to forma cyclic

di radi cal selected from 13 March 2007 188 R )1:0)
DN)¢1ib90\N RR ON I NRN RONS NXN) )CN 5
R R hd R Ris HorCt- C6 al kyl; wherein each

QEN@ﬁﬁé@bd het er oar y| enyl i ndependeht ly is a

ed,.rin contai ni ng carbon atons and from l1to
Eagh h%’?’b E&g &PRians drom ?ﬁ‘i@}lbsiltuests achypdepeqgdent!ycen
ac@fblé)i'o}m ﬂtohﬁ i rﬁ!e{?tl} % S atons are not 10

bot h present and ere| n the heteroaryl enyl may

opt iCofféslallsUl;be unsubstituted or substituted with i
subgt_% eI ected fromfluoro, nethyl, hydroxy,
hi | U8t , cyano; and acetyl; wherein -each

het €5@% 91 Kyl is a ring that contains carbon atons
and | or het er oat ons i ndependently sel ected from
2.0CrOgeyglodkyly, 1 S(Q2, 1 N, 2 13 N(H), and 2 N(C

ein when two o atons or one o atom
andé?nk% gplozﬂ.?glm aS{ia’ present, the two O atons or one O
at ophemyll one 13 March 2007 189 S atom are not bonded

to each other, and wherein the ring is saturated or
opt?’?ﬁ‘fﬁlmﬁfhﬂont ai ns one carbon-carbon or

carDephLEOGEMARNRldofRe:  wherein each 5. member od

heteroaryl contal ns atons and from |l
3- to 6-membered heterocycloalkylmethyl;

| cyano;

- CFs;
(Cy-Cs alky))-OC(O);
HOCH;

- (C-Cs alkyl)-OCH,;
HNCH;
(Ci-C; alkyl)-N(H)CH,;
(C-Cg alkyl),-NCH;
N@E)C(0);
(C1-Cs alkyl) NEH)C(O);
{C1-Cs alkyl),-NC(O);
N(H),C(O)N(H);
(C1-Cs alkyl)-NEDC(O)NGH);
NH)C(O)N(Cy-Cs alkyl);
(C1-Cs alkyl) NE)C(O)N(C1-C alkyl);
(C1-Cs alkyl),-NC(O)N(H);

'+ {Cr-Cs alicyl)-NC(O)N(C-Cs alkyl);:
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het er oat ons i ndependently selected from1 0, 1 13 March 2007
N(R), 1 N(CI-C6 5 alkyl), and 4 N, and each

6- menbered heteroaryl contains carbon atonms and 1 or

2 heteroatons i ndependently selected fromN, N(H), and
N(Cl-C6 alkyl), and 5- and-6-nenbered heteroaryl are
nmonocyclic rings; and 9- ang 10- menber ed het eroaryl
~are 6,5-fused and 6, 6-fused bicyclic rings,

res@ﬁ%ﬂﬂﬂﬁnﬁb wherein at least 1 of the 2, fused rings

b 10 aromatic, and wher ei n when.
the?g aﬁéﬁ%}l Wgﬁh are present, the 0 and S atons
ar e (0pCs andedc@)@ach other, wherein with any (Cl-C6
al kyl ) 2-N group; the Cl-C6 aI kyl groups nmay be
opt aIIytakentogether with the nitrogen atomto

N attached to forma 5 or 6-nenbered

5 & 6&%’ (Ew

het rocy and 15 wherein each group and each
subéI%@uent recited above is i ndependent |y sel ect ed.

Eﬁ%gc_éﬁnpound according to claim1l1, or a
pha tically acceptable salt ther eof , wherein
eaqijF((f.j)@B al kylenyl is CH2 20 3. The conpound

according to claim2, or a pharmaceutically acceptable
sal#zN;t her eof , wherein at |east one substituent is

sel ted fr e groups COA CO2CIH3; CH3O 25
10 p. CrgealkdiNips” fes( 2, 30 G Hs. or 13 March

ZOQ@- agei n at | east two substituents are O and
2'F, %Q wherein each 0 is bonded to

adJQzNi‘nt carbon atons to forma 5-menbered ring. 4. A
ggng%ﬂggl conmposition, conprising a corrpound
yllo any 5 one of clainms | to 3, or a
ph@{r@gau@yr[)cgéd)y acceptabl e salt thereof, adm xed with
K‘E armaceut | cal | y accept abl e carrier, excipient; or
di Nye

fre alkyl)-S(0);;
(Cr-Cs alkyl),-NS(O),;
- (C1-Cs alkyl)-S(0),-NEH)-C({0)-(C1-Cs alkylenyl)m, and
_ -+ (C1-Cs alkyl)-C(0)-N(H)-S(0),(Cy~Cs alkylenyl)o;
N wherein each substituent on acatbon atém may further be independently selected
20 from: ' '
Halo;
HO,C; and _
"OCH0, wherein each O is bonded to adjacent carbon atoms to form.a 5-
membered ﬁng; | . | |
25 Whemin 2 substituents may be taken together With a carbon atom to which 1they-
‘ are-both bonded to form the group C=0;
thrcm two ad_;accnt, sui)stanually sp’ carbon atoms ‘may be taken together w1th
a d1rad1cal subsutuent to form a cychc diradical selected from:




5. Use of a conpound of Fornula | according to %ﬁ@m?ﬁ@¥007
of clainms 1 to 3 for the manufacture of a nedi canent

for treating osteoarth itis or rheumatoid arthritis.

10 6. A conpound selected from 4(5-{

-[ 3- (4Fl uom phenyl ) - prop- 1-ynyl ] - phenyl

-tetrazol - 2-yl met hyl ) - 188benzoi ¢ aci d;

- (5-{5-[ 3- (4Met hoxy- phenyl ) - pr op- 1- ynyI] pyridin-3-yl
tetrazol-2 ylnethyl)-benzoic acid; R

( 3- [ 3{4Fl uom {phenyl

t 7 ttlaci d; 20

4(5 {3- [3{4
}-tetram - 2-yl net hyl

E prop | -ynyl]-phenyl}-tet
yy ycl opropanecar boxylic

phenyl} tetrazol - 2-yl met hyl ) ben20| c acid; or . a
phar maceuti cally acceptable salt therRof

0.0 0
X

R is H or C;-C;; alkyl;
wherem cach 5-membered heterearylenyl mdependently is a 5-membered ring
: containing carbon atoms and from 1 to 4 heteroatoms selected from10,1
- S, INK 1 N(CI—C6 alkyl), and4N wherem theOandS atomsamnot
10 . beth present, dnd wherein the hetcroarylenyl may optionally be
' unsubstituted or subsututcd with 1 substituent selected from fluoro,
nxﬂudIudnnqnuﬂmunonmﬂudcamnazmdaaﬂﬂ
- wherem each heterocycloa]kyl is a ring that contains carbon atoms a:nd lor 2
. . heteroatoms mdepcndently selected from 2.0, 1S, 1 S(0), 1 S(O)z, IN,2
15 N(H), and 2 N(C;—Cg alkyl), and wherem when two O atomis or one O
o -* . atom and orie S..g_tqu dre present, the two O-atgms or one O atomgnﬁané |
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S atom are not bonded to each other, and wherein the ring is saturated or
optionally contains one carbon-carbon or carbon-nitrogen ddubl_e bond;
wherein each 5-membered heteroaryl contains carbon atoms and from 1 to 4
heteroatoms independently selected from 1 O, 1S, I 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 anc monocyclic rings; and 9-
and 10-membered hoteroaryl are 6,5-fusod 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;
wherein . with any (C;-Cs alkyl)>-N group, the Cy-Cg alkyl groups may be
optionally taken fogeﬁler with the nitrogen atom to which they.are
. attached to form a 5- or 6-membered hetérocycloalkyl; and
wherein each group and each substituent recited above is indepcndently selected. -

2. The compound according to claim 1, or a pharmaceutically acceptable salt

- thereof, wherein each Cy-Cg alkylenyl is CHz.

3. The compound according to claim 2, or a pharmaceutically acceptable salt -

* thereof, wherein at least one substituent is selected from the groups:

COX;
CO,CH3;
CH30; -
F.
- O

CCN;

' CR;
CHS(©);

o Hs; or
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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 rng.

4, A pharmaceutical composition, comprising a compound according to any

one of claims 1 to 3, or a pharmaceutically acceptable salt thereof, admixed with a

pharmaceutically acceptable carrier, excipient, or diluent.

5. Use of a compound of Formula | according to any one of claims 1 to 3 for the

manufacture of a medicament for treating osteoarthritis or rheumatoid arthritis.
10

6. A compound selected from:

4-(5-{3-{3~(4-Fluoro-phenyl)-prop-1-ynyl}-phenyl }-tetrazol-2-ylmethyl)-
15 : benzoic acid;

4-(5-{5- [3~(4—Meﬂ10xyuphenyl)-prop— -ynyl]-pyridin-3-yl}-tetrazol-2-
ylmeﬂlyl)-bcnzoxc acid;

[4-(5-(3- [3—(4-Fiuoro-phenyl)-prop-1—ynyl]—phenyl}-teuazol-Z—ylmethyl)-
' phenyl]-acetic acid;

&

20

4—(5-{3«[3—(4—Fluoro-phenyl)—prop l«ynyll-phcnyl} [1,3,4]thiadiazol-2-
_ ylmeﬂxyl)—benzmc acid; .
- 4-(5-{3- [3-(4—Fluoro-phcny1)-prop 1-ynyl]—phenyl}—tetrazol-z-ylmethyl)-
25 . . cyclohexanecatboxylic acid;

1-4<(5-{3-{3-(4-Fluoro-phenyl)-prop-1-yayl}-phenyl)-tetrazol-2-
ylmeﬂxyl)-yhenyl]-cyclopropanccarboxyhc acid; and
3 (5-{3- [3—(4-Fluoro-phcnyl)—prop 1—ynyl]~phcnyl} tctrazol—znylmethyl)-

benzoic acid; or

a pharmaceutically acceptable salt thereof.




