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am nocycl oal kanecar boxam de conpounds. In particular, this invention is
directed to am nocycl oal kanecar boxam de conpounds that are bradykinin

ant agoni sts or inverse agonists. Bradykinin ("BK"') is a kinin which plays
an inportant 1 ocesses acconpanyi ng acute
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termed B 1 and B2. It is generally believed that B2 receptors, but not B 1
15 receptors, are expressed in normal tissues and that inflammtion, tissue
damage or; b&AEKS W&ETHEMENENMIy i nduce B 1 receptor expression.
This makes the B 1 i_ﬁptor a particularly attractive drug target. The
putative role of ki ninsMSgRENtgnacdiracies) tppmipocyrlpalkprecabqsgaident of pain

and i nfl ammatémpodnds. brgutiiclagt, thieinvenmetiv 8irt@éd deansihodichalipatiboxantde
ent ears this 20 effort has been
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bacterial 1nfect10n can rapldly induce B1 receptor expression. This makes the B1

receptor a particularly attractive drug target. The putative role of kinins, and
specifically BK, in the management of pain and inflammation has provided the
impetus for developing potent and selective BK antagonists. In recent years, this
20  effort has been heightened with the expectation that useful therapeutic agents with
analgesic and anti-inflammatory properties would provide relief from maladies
mediated through a BK receptor pathway (see e.g., M.G. Bock and J. Longmore,
Current Opinion in Chem. Biol., 4:401-406(2000)). Accordingly, there is a need for
novel compounds that are effective in blocking or reversing activation of bradykinin
25 receptors. Such compounds would be useful in the management of pain and
inflammation, as well as in the treatment or prevention of diseases and disorders
mediated by bradykinin; further, such compounds are also useful as research tools (in
vivo and in vitro).
Canadian Published Application No. 2,050,769 discloses compounds

30  of the formula:
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H HN -1 WO 03/066577 PCT/ US03/ 03338 which are internediates in the
preparation of angiotensin Il antagonists. SUMVARY OF THE | NVENTI ON The
present iwWOea6@n7 provi des bi phenyl cycl oal kanecar boxam d@CTAISA#0339%@t | ves
whi ch are bradyki nin antagoni sts or inverse agonists, pharmaceutica
conposi tions containing such conmpounds, and nethods of using them as
therapeutic agents. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 10 The present

i nvention provides conpounds of formula | and pharnaceutically acceptable
salts thereof;. ' ! : N- R R7 .Rfa R3a i Rra /
\ ~1 R6b R6ng$%®%g%%E§gPE%gﬁﬁgﬂg%&%mggg%ﬁnggggﬁgen?ﬁggggﬁgcted from (1)
hydrogen and (2) Cl-4 alkyl; R3a is selected from20 (1) hydrogen and (2)

Cl-4 al kyl ogpivalRY oruPsEIkEdrwnNh 1 to 5 hal ogen atons; R3b is Cl-4
al kyl optionally substituted with 1 to 5 hal ogen atons; R4a and R4b are

i ndependent |y sel ect ede\%pyﬁser(til)wqqgap B’{j’é@ﬂes biphenyl cycloalkanecarboxamide
5  derivatives which are bradykinin antagonists or inverse agonists, pharmaceutical

compositions containing such compounds, and methods of using them as therapeutic

agents.

DETAILED DESCRIPTION OF THE INVENTION
10 The present invention provides compounds of formula I and

pharmaceutically acceptable salts thereof:

15  wherein
R! and R2 are independently selected from
(1) hydrogen and
(2)  Cr4alkyl
R3a is selected from
20 (1) hydrogen and
(2) C1-4 alkyl optionally substituted with 1 to 5 halogen atoms;
R3b is Cj-4 alkyl optionally substituted with 1 to 5 halogen atoms;
R4a and R4b are independently selected form
1) hydrogen,
25 @) halogen, and



25 (2) hal ogen, and -2 WO 03/066577 PCT/US03/03338 (3) Cl-4 al kyl
optionally substituted with 1 to 4 groups selected from hal ogen, ORa,
OC( O Ra, WO@ké&d77 OS(O) 2Rd, and NR R2, or R4a and R4b tog@Charsosdisbs t he
carbon atomto which they are both attached forman exo-cyclic nethyl ene
optionally substituted with 1 to 2 groups selected fromCl-4 5 al kyl
optionally substituted with 1-5 hal ogens and Cl-4 al kyloxy; R5 is selected
from (1) Cl-6 alkyl optionally substituted with 1 to 5 groups

T ok A B B B e

cycl oal kyl, {r@n H@BgencYRE,GCK)HR20PIO)RR J(Dﬁ(&)aﬁétartdLNBHR%th 1to5 groups

i ndependent | e f rom | .0 ni.t rq and
alkynyl , (4) X3 SR et et (P uE ot s AR o bﬁ Cg’ (}Fan 15 (5)
(CH2) k- aryl ~ opréxshameyndenssmptional basupptithted with Btogd giggns sq

sel ect ed § r ogad @AMy Subbiit8s dQN@rﬂP—Skﬂ% AR C 24 i hy; CL_4 al kyl  and

Cl- 3 hal oal kylg;|1 Ingrelyn aryl e| S 1se | ect el1ﬂ‘lrom pﬁgnyl Y

3, 4- net hyl ené?dﬁlé%‘j«lﬁﬁ%wm and naphthyl : (6) (CH2)k-heterocycle optional Iy
substituted with 1 to @)groQps alk@ dptidﬂalgfmdemtthtyds\eﬂhelcﬁoeﬁgxbnpﬂn hal ogen,
nitro, Cyanoinde i E/Sglefcgéd%r(tx% %X]og%ln%lt% cyan&hﬁht%aéﬁy l grs%fkds ai d

het erocycle I's rom éroaromatl c “ri'ng having a
ring heter oaC@aRée@@é@}?d‘ NRORCNNROCHAMIRASNRAGHOogR 2, SKQINREPREVIRG up to 3

addi ti onﬁj ri ngo cli]k};lrogen atons wherein said ring | S opt| onal |y benzo-fused;
(b) a 6-"he nbef &d fet er oar omat i ¢ ring containing froml ring nitrogen
atons and N 25 oxides Her ebB- 8%E’@B‘i%o@éﬁn@llyP%tﬂ‘%e%‘ﬁtthéﬁ‘aﬁlgyo%nzo f used:;

and (c) a 5- m%@&de ?erc%@ fﬁﬁﬂﬁ gg&ﬂihitﬁ) 'E?&rf%rdﬂﬁi?%%“ ng selected from

t et rahydr of ur an éﬁ ﬁt ra furany pyranyl ,
6- oxo- 1, 6- di hydr opyri dazi ny '0)2Ra, and (8) C(O NRbRc; 30 Rb6a is
sel ected from (G)) C2-6 alkenyl optionally substituted with hydroxyethyl,

15 5 (CH2)k-aryl optionally substituted with 1 to 3 groups

independently selected from halogen, nitro, cyano, OR2, SR2, C(0)2R2, C1_4 alkyl
and C1-3 haloalkyl, wherein aryl is selected from phenyl, 3,4-methylenedioxyphenyl
and naphthyl;
6) (CH2)k-heterocycle optionally substituted with 1 to 3 groups
20  independently selected from halogen, nitro, cyano, OR3, SR3, C1_4 alkyl and C]-3

haloalkyl wherein said heterocycle is selected from (a) a 5-membered heteroaromatic
ring having a ring heteroatom selected from N, O and S, and optionally having up to 3
additional ring nitrogen atoms wherein said ring is optionally benzo-fused; (b) a 6-
membered heteroaromatic ring containing from 1 to 3 ring nitrogen atoms and N-

25  oxides thereof, wherein said ring is optionally benzo-fused; and (c) a 5- or 6-
membered non-aromatic heterocyclic ring selected from tetrahydrofuranyl, 5-oxo-
tetrahydrofuranyl, 2-oxo-2H-pyranyl, 6-0xo0-1,6-dihydropyridazinyl,

¢)) C(O)2R3, and
(8)  C(O)NRPRe;
30 Ro6ajs selected from
(1) C1-8 alkyl optionally substituted with 1-5 groups independently
selected from halogen, nitro, cyano, COR2, CO2Ra, C(O)NRDPRc, ORa, OC(O)R3,
SRa, SOgR4, S(O)Rd, NRbRc, NRbC(0)Ra, NRbSO2Rd, NRPCO2R?,
2) C3_g cycloalkyl,



(1) Ci1-8 alkyl optionally substituted with 1-5 groups independently

sel ected from hal ogen, nitro, cyano, CORa, CO2Ra, C(O NRbRc, ORa, OC(O) Ra,
SRa, SO2Rai0 03063R, NRbRc, NRbC(O) Ra, NRbSO2Rd, NRbCO2Ra, PCT)USC30138

cycl oal kyl, -3 WD 03/066577 PCT/US03/03338 (3) C2-8 al kenyl optionally
substituted with CO2Ra, (4) halogen, (5) cyano, (6) nitro, 5 (7) NRbRc,
(8) NRbC(O Ra, (9) NRbCORRa, (10) NRbC(O NRbRc, (11) NRbC(O NRbCO2Ra, 10
(12) NRbSO2Rd, (13) CX2Ra, (14) CORa, (15) C(O NRbRC, (16) C(O NHORa,

SO kR, 20 (5) SoNRE, G o) BppiahRY RN CPI el or ocycl e

where the heterocycle a}érogg;%nbered het eroaromatic ring having a ring
het eroatom sel ected fromN, 0 and S, and optionally having up to 3

addi tional ring nitrodeh at$®® 4,5-di hydro-oxazolyl and

4, 5-di hydro-1, 2, 4- oxadépzolnyie, and wherein said substituent is 1 to 3

groups 25 independent| ?/) sel fromCl-4 al kyl optionally substituted
with 1 to 5 hal ogen a( ons, 'or OC(O)Ra, R6b and R6c are independently
sel ected from (8)  NRbC(O)R2,

(9) NRbCOsR2,

(10) NRDPC(O)NRDRe,
(11) NRbC(O)NRbCOsR2,

10 (12) NRDbSO2RM,
(13) CO2Ra,
(14) CORa,

(15) C(O)NRbRe,
(16) C(O)NHORa,

15 (17) C(=NORa)Ra,
(18) C(=NOR2&)NRDbRC,
(19) ORa,

(20) OC(O)R2,
(21)  S(O)R4,
20 (22) SO2NRDRC, and
(23) optionally substituted heterocycle where the heterocycle is a 5-
membered heteroaromatic ring having a ring heteroatom selected from N, O and S,
and optionally having up to 3 additional ring nitrogen atoms, 4,5-dihydro-oxazolyl
and 4,5-dihydro-1,2,4-oxadiazolyl, and wherein said substituent is 1 to 3 groups
25 independently selected from Cj.-4 alkyl optionally substituted with 1 to 5 halogen
atoms, ORa or OC(O)Ra,
R6b and R6C are independently selected from
(1) hydrogen, and
2) a group from R62; with the proviso that not more than one of
30 R06a, ROb, and R6¢C is a heterocycle;
R72 and R7D are independently selected from
(1) hydrogen,
) halogen,
3 cyano,



(1) hydrogen, and (2) a group fromR6a; with the proviso that not nore than
one of 30 R6a, R6b, and R6c is a heterocycle; R7a and R7b are

i ndependewblog/oeesiected from (1) hydrogen, (2) hal ogen, @8)X/usyzms3s -4 WO
03/ 066577 PCT/US03/03338 (4) nitro, (5) OrRa, (6) CQR2Ra, (7) C(ONRbRc, 5
(8) Cl1-4 alkyl optionally substituted with 1 to 5 hal ogen atons, (9)
NRbRc, and (10) S(OkRd; Ra is selected from (1) hydrogen, 10 (2) Cil-4

al kyl optionally substituted with 1 to 5 hal ogen atons, (3) phenyl
optionally substitut gg) with 1 to 3 groups independently selected from

hal ogen, cyano, nitrd,? OH™&-4 al kyl oxy, C3-6 cycloalkyl and Cl-4 al kyl
optional ly substitutdf) w t®R4 to 5 hal ogen atons, (4) C3-6 cycloal kyl, and
15 (5) pyridyl optiongjly cohsdituted with 1 to 3 groups independently

2

sel ected from hal ogen and Cl1- 4RE| kyl; Rb and Re are independently sel ected
from (1) hydrogen, (3) CL@MRRRC, optionally substituted with 1 to 5
groups 520 independeng) y s&l_gatkgtiopticaallnahtsganed withnao Salkgeftatodal kyl am no,
di - Cl1-4al kyl am no, 2®d S%@)chc éﬁ% (CH2) k- phenyl optionally substituted
with 1 to 3 groups ect g hal ogen, cyano, nitro, OH Cl-4 al kyl oxy,
C3-6 cycl oal kyl and €104 S4OhyRd;optional ly substituted with 1 to 5 hal ogen
atons, and Ra s selected from
(D hydrogen,

10 (2) C1-4 alky! optionally substituted with 1 to 5 halogen atoms,

3) phenyl optionally substituted with 1 to 3 groups independently

selected from halogen, cyano, nitro, OH, C]-4 alkyloxy, C3.¢ cycloalkyl and C1.4
alkyl optionally substituted with 1 to 5 halogen atoms,

4) C3.-6 cycloalkyl, and

15 (5) pyridyl optionally substituted with 1 to 3 groups independently
selected from halogen and Cj-4 alkyl;
RD and RC are independently selected from
(D hydrogen,
(2) C1-4 alkyl optionally substituted with 1 to 5 groups
20  independently selected from halogen , amino, mono-C1-galkylamino, di-
C1-4alkylamino, and SO2Rd,

3) (CH2)k-phenyl optionally substituted with 1 to 3 groups
selected from halogen, cyano, nitro, OH, Cj-4 alkyloxy, C3.¢ cycloalkyl and C1-4
alkyl optionally substituted with 1 to 5 halogen atoms, and

25 @) C3-6 cycloalkyl, or
Rb and RC together with the nitrogen atom to which they are attached form a 4-, 5-, or
6-membered ring optionally containing an additional heteroatom selected from N, O,
and S; or
Rb and R¢ together with the nitrogen atom to which they are attached form a cyclic
30 imide;
Rd s selected from
(1) C1-4 alkyl optionally substituted with 1 to 5 halogen atoms,
2) C1-4 alkyloxy, and



25 (4) C3-6 cycloalkyl, or Rb and Re together with the nitrogen atomto
which they are attached forma 4-, 5-, or 6-nenbered ring optionally

cont ai ni ryoan/oeddi ti onal heteroatom selected fromN, 0, @0W/USP3/e33RL and
Re together with the nitrogen atomto which they are attached forma cyclic
30 imde; Rd is selected from (1) Cl-4 alkyl optionally substituted with 1
to 5 hal ogen atons, (2) Cl-4 al kyloxy, and -5 WD 03/066577 PCT/ US03/ 03338
(3) phenyl optionally substituted with 1 to 3 groups sel ected from hal ogen,

[ | K Kk Cl-4 [
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are each rlfy‘élpobé’h > ang Exanpl es of R3a and Rib for conmpounds of fornula I
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the Iike. hydimgen, andilvgj erlyit n-cpfop‘erlm]ir@pyll abetyl, mmumtmﬁd edobape of R3a

I s hydroge | -' | n_aone ereof Rib is methyl.
Exanmpl es R a@ﬂ@ﬁk&h@nt@&gﬁ%ﬂgg% 4% s png%WQer i rl?[ ﬁﬂ?cﬁaﬁ en, nethyl,
ethyl, n-p Giéfybgenlsopropyl n- butyl, sec-butyl, |sobutyl t- butyI

chioring, fluorine, E%me@%m@ahﬁaR@%&yémrpkuﬁﬁg&rfgﬂf@ﬁlxméﬁe{ roxynet hyl,
2- met hoxye et ho>i net hyl , acet loxiﬂh nmet hyl t hi onmet

ani nomet hy&ygﬁ‘?ﬁ?mﬂeé]?ﬁ rfShY on-RERDA 11SOPERR et A b fribHEY]: bR, Sec-bUtyl
(et hyl sul i:bmydmaxylwﬁnxbmethya,ndﬂub@rﬂdtm,,2 on- tBﬂao@Bm 1, B‘Ebd@l'ﬂoidé& game carbon
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compounds wherein one of R a is hydrogen and R3D is C1_4 alkyl. In one subset

15  thereof R3b is methyl.

Examples R42 and R4b for compounds of formula I include hydrogen,

methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, t-butyl, chlorine,
fluorine, bromine, chloromethyl, 1-chloroethyl, hydroxymethyl, 2-methoxyethyl,
ethoxymethyl, acetyloxymethyl, methylthiomethyl, aminomethyl, methylamino-

20 methyl, (dimethylamino)methyl, (methylsulfonyl)oxymethyl, and the like; or R4a and
R4b on the same carbon atom taken together represent methylene. In one

embodiment of formula I are compounds wherein one of R4a and R4b is hydrogen
and the other is selected from hydrogen, halogen and C]-4 alkyl optionally substituted

with a group selected from halogen, OR2, OC(O)R2, S(O)xRd, OS(0)2Rd, and
25  NRIRZ, or R4a and R4b together with the carbon atom to which they are both

attached form an exo-cyclic methylene. In one subset thereof R42 and R4b are each
hydrogen; in another subset R42 is hydrogen and R4b is selected from CH2-halogen,

CH2-ORa, CH2-OC(O)R2, CH2-S(O)kRd, CH2-0S(0)2Rd, and CH2-NRIR2; in a
further subset R42 is hydrogen and R4b is selected from hydroxymethyl,

30 acetyloxymethyl, chloromethyl, (methanesulfonyl)oxymethyl, (methylthio)methy! and
(dimethylamino)methyl.

Examples of RS for compounds of formula I include methyl, ethyl, n-
propyl, isopropyl, n-butyl, sec-butyl, isobutyl, t-butyl, 1-ethylpropyl, 2,2-dimethyl-
propyl, bromomethyl, chloromethyl, dichloromethyl, difluoromethyl, trifluoromethyl,

35  chlorodifluoromethyl, cyanomethyl, aminomethyl, acetylaminomethyl, dimethyl-
-6 -



and the other is selected from hydrogen, hal ogen and Cl-4 al kyl optionally
substituted wth a group selected from hal ogen, ORa, OC(O Ra, S(O) kRd,
OS( O 2Rd, wando@B7NR1R2, or Rd4a and R4b together wi th the ®arhsn3/ei’ssn to
which they are both attached form an exo-cyclic nethylene. In one subset
t hereof Rd4a and R4b are each hydrogen; in another subset R4a is hydrogen
and R4b is selected from CH2- hal ogen, CH2-ORa, CH2-OC(O Ra, CH2-S(O) kRd,
CH2- OS( O 2Rd, and CH2-NR1R2; in a further subset Rda is hydrogen and R4b

[ | ected f th t th hl.or.0
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3 et hoty. S oo oy e b o W%C ’f“é?‘ Fﬂ B bency
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phenyl , @%ﬂgﬁbw é]EYfpﬁg B‘i‘?én%‘ydr?xwm’lh [ tr%fgi}/qu{% H%lg_e oxyp%enyl,
3- cyanophqm;chyl 2—1&1))xamzlplhérbphzot&eﬁylummm;émythyl &pmtdyb%ym&nrdmylz ;furyl, 3-
371 1 or anely T -SSR dras SRR ret-1.25
2- hydr oxyprrémhazol?ﬁ Myérféﬁgﬂ@rwe%mn ygﬁqlrxdr@%zwndyh ﬁrdwdméyﬁypypdybﬁenyr
5-i soxazol M:gf ol 2aihyors ByERY] BRbb-2- gy lzdéﬂloro%lswdlyﬁ)ﬁ
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3t ot ) ahy drdfapagimish ST ayr@ygq" Rk U ) 3Oy 53 pyr i dy!

6- hydr oxy- Ztrriwordxynbmyb-élhwdmxw@ﬂmmbﬂ&ihyl)z-p‘*ﬂy@ﬁlo>IMne’ihﬁw pgtytalyl, 1-

(Zzhrgr gﬁgx )PS %%Fylh%é h\y gollﬁgtlh %glr‘l;gldﬁﬁlyld é 2b4 ?nr%og? ?mgtaglyérl t}(]szdlyl 5-oxo-

5- et hyl - 3 tpbyahydyqfuragl yl, 2-0x0-5-pyranyl, 3-isoxazolyl, 3-pyridazinyl, 5-pyrimidinyl, 4-
pyrimidinyl, 1-methyl-5-pyrazolyl, 1-methyl-3-pyrazolyl, 5-thiazolyl, 5-methyl-1-
pyrazolylmethyl, (3-methyl-1,2,4-triazol-5-yl)methyl, 2-(1,2,4-triazol-1-yl)ethyl, 5-
methyl-4-thiazolyl, 2-quinoxalinyl, methoxycarbonyl, aminocarbonyl, methylamino-

25  carbonyl, dimethylaminocarbonyl, 2-(dimethylamino)ethylaminocarbonyl, benzyl-
aminocarbonyl, 2-phenethylaminocarbonyl.

In one embodiment of formula I are compounds wherein RS is C1.¢
alkyl optionally substituted with 1 to 5 groups independently selected from halogen,
nitro, cyano, OR2, SRa, COR4, SO2Rd, CO2Ra, OC(O)Ra, NRbR¢, NRbC(O)R2,

30 NRDbCO2Ra, C(O)NRDRC, and C3.8 cycloalkyl. In one subset thereof are compounds
wherein RS is C]_5 alkyl optionally substituted with 1 to 5 groups independently
selected from halogen, nitro, cyano, OR2, SR, CO2R2 and C3-§ cycloalkyl. In a
further subset are compounds wherein RS is selected from C].5 alkyl and C1-3 alkyl
substituted with 1 to 5 groups selected from halogen, cyano, hydroxy, C|.4 alkoxy

35 and C|-4 alkoxycarbonyl. In another further subset RS is selected from C]-3 alkyl
-7 -



(trifluoronmethyl)-4-pyridyl, 5-(trifluoronethyl)-3-pyridyil,

1-met hyl - 4-pyrazolyl, 1 20 pyrazol yl nethyl, 1-nethyl-2-im dazolyl,

1, 2, 4-triv@DOBAdssYT met hyl , 4-thi azolyl, 5-oxo- tetrahydrof @CaArGSA3/gi338
2- oxo- 5-pyranyl, 3-isoxazolyl, 3-pyridazinyl, 5-pyrimdinyl, 4-

pyri mdinyl, 1-nmethyl-5-pyrazolyl, 1-nethyl-3-pyrazolyl, 5-thiazolyl,
5-net hyl -1- pyrazolylnethyl, (3-nethyl-1,2,4-triazol-5-yl)nethyl,
2-(1,2,4-triazol-1-yl)ethyl, 5- nmethyl-4-thiazolyl, 2-quinoxalinyl,

met hoxycar QQkaut%%%th%grS%W%Ph gl Qg} ﬁ %l%ct%&lh%ﬂmélano hydBOéca/zg;ll._Ll

di met hyl am nocar r’n no am nocar
am nocar boﬁ!}qoxyzn%ﬁéﬁbﬂlh%)@ﬁm@éﬂar bonyl. In one enbodiment of formula | are

compounds wher ei n RS 1 5, ?rﬁeén@dm%%m%ﬂ o BURBOLAMN A B id L0 5

groups i ndependent | CORa,
SO2Rd, coe% léﬁ RppaRy SURRHEE )“11@ 216 N%wﬁépenézr@ymﬁ df% C3-8
cycl oal Kyl hallogergmﬁr@upaﬁiartdmreﬁgf IAbAe SORRRMNYT3_YoRdlealRyIRptibsallyl- 5 al kyl
optionally substituted with to 5 groups i ndependent ly selected from

hal ogen, nisthsyiuted, Wi Bag@%&s%dfmﬁéﬂ@rﬂ ®ewylcycl oal kyl . In a further

sugse_t are conpounds IinaestRérentodirfiert oF Etirth I 40 Bhibpoinds Wiekei@RA i£1- 3 alcliyl4
substitute 0OX

al koxy 35 ‘éclélb%laril %ﬁkoglgg%%%@% \%ﬂl ?g{%ot‘c’zﬁmlptg?Ik ﬁhenﬁﬁgélg teci%gllrﬂs gel ected
from C1- 3 &plegen, nitypo, mmﬂ?@s@ﬁ? @mr/a&s@gmb@wgﬁal@ablﬁéxwh@r@m%m h1ltobs
hal t | d

G- 45 aM o EctpOfrofh HEAYE 2 3SR B RERENA M pibfE Yy ofe o i, 27
wher ei n R5Rds p@lﬂsoawaawswgﬁrﬂtw wehditpy ssenpstindapeedenily spledted o8 gr oups

i ngeptenggnmhly)gae Itxeﬂmmfimfeﬁ@mmtﬁo Jeghrag€n,4 zﬂk%x}fantdO(?p.ngk}{Itﬁnpffeﬂrydr sulbsl&lt onte .
subse cl oa stitute a group selecte
from cyano dap%%ﬁéytloqahyémlﬁg?g HE&&P ?u%fselleﬁtreﬂgiog‘ ’fneﬁg'{e conmpounds
wher ei n RS tiiffuorgrethyk halogén, opsriconfitd andsudibsiyt uted with 1 to 3 groups

' ndepe ently select %ﬂaﬁc{tﬂépenn)%flﬂg%QEBPor}nluPa{ Ita(fg gé'nﬁgoug%wh%fem Rg:1 4 alkyl

and Cl | kyl rern ar

3, 4- net hyl Z‘#ﬁ%%&}gﬁ@ff& OE{HH’aH)é pHRsHipted With & 4@ 2 grepedn fly selegted s pheny!
optional yf@ublsdld)gdnt ﬁhdro\/\t)'iaho,]ORO Rq mwpslkymﬁrrepgaaromysezh&@ﬁﬁﬁl& rom

hal ogen, hl f | uor.onet hy nitro, Cl-4 al koxy and Cl1-4 alkyl; in a

further suBgErOCYEs s selesird{fyom bﬁ?f‘?%fﬁléh thieny | myridinyt, Qﬁnwftlﬁnﬂ ol groups
sel ect ed f reanhy@bfiydnyl, dxatifakol9T, QrEXidvplyridingl, pgeBolyE YanRizolyl, titxg-and et hoxy.

20  triazolyl, thiazolyl, 5-oxotetrahydrofuranyl, 2-oxo-2H-pyranyl, 6-0xo-1,6-dihydro-
pyridazinyl, oxazolyl, pyridazinyl, pyrimidinyl and quinoxalinyl. In one subset
thereof R is selected from isoxazolyl optionally substituted with 1 or 2 C1-4 alkyl,
thienyl, pyridinyl optionally substituted with hydroxy, trifluoromethyl or halogen,
benzothienyl, furyl, tetrahydrofuranyl, oxadiazolyl optionally substituted with C1.4

25  alkyl, 1-oxidopyridinyl optionally substituted with halogen or C]-4 alkyl, pyrazolyl
optionally substituted with C]_4 alkyl, imidazolyl optionally substituted with C1_4
alkyl, 1,2,4-triazolyl optionally substituted with C1-4 alkyl, thiazolyl optionally
substituted with C1.4 alkyl, 5-oxotetrahydrofuranyl, 2-oxo-2H-pyranyl, 6-oxo-1,6-
dihydropyridazinyl, oxazolyl, pyridazinyl, pyrimidinyl and quinoxalinyl. In another

30  subset RS is selected from 5-isoxazolyl, 5-pyrimidinyl, 5-bromo-3-pyridyl and N-
oxide thereof, and 5-trifluoromethyl-3-pyridyl.

For compounds of formula I examples of R62 include 1-methylethyl,
1-hydroxyethyl, methoxymethyl, 2-0oxo-2-methoxyethyl, carboxy, methoxycarbonyl,
ethoxycarbonyl, isopropoxycarbonyl, phenoxycarbonyl, cyclopentoxycarbonyl, cyclo-

_8-



15 I n anot her enbodi nent of fornula | are conpounds wherein R5 is

(CH2) k- het erocycl e optionally substituted with 1 to 2 groups independently
sel ect ed wbroamsdsat ogen, nitro, cyano, ORa, SRa, Cl-4 al kylPCan$og3338

hal oal kyl wherein said heterocycle is selected fromisoxazolyl, thienyl,
pyridi nyl, benzothienyl, furyl, tetrahydrofuranyl, oxadi azolyl, '

1- oxi dopyridinyl, pyrazolyl, imdazolyl, 1,2,4 20 triazolyl, thiazolyl,

5- oxot et rahydr of uranyl , 2-oxo-2H pyranyl 6- oxo- 1, 6-di hydro- pyridazi nyI

ROl VL (USRI, IO B0 RICH 0 MBI B ingl | hor e
al kyl, thi @ﬁsblylphpmmyaarhymylo@pﬁh@nmmlyowmi tmﬁtwmrbhnﬁmthyk;formyl
trifluor omef by 0B -HahPOED 4. oxgﬁﬁ%&tﬁ‘&ﬁ@%ethﬁulrYh*OXta@lTaEé\b% f, 91 d{gétﬁ ¥4

oxadi azol yl optional |y substituted wth py d|nyI
optional |y €tBalYk f%’ﬂhm%ﬁtrﬁﬁ?lﬂg@}‘?nerm@i‘?w’ mettwy %ﬂlﬂ%@& efhoxyopt i onal |y
substit ut edtriﬂubibn@‘lh(ﬁ(yafrlﬂ/do,romﬁhsilaémlow flapiol, ﬁiéﬂlyl%ﬁ@&ﬁﬁdn?/llﬁﬁﬁ'et th C1-4

al kyl , 124tr| subst tute wi.th.Cl-4 i azolyl
optonal |y e fPiY anetfinpBanferdingy photlcbet iy a-bimrdh
2- 0x0- 2H- pyeabgrylanfinoxeeptofex ydarhymalylapinol rﬂlamymmmoaamglayﬂmo n&meﬁh@]z—i nyl ,

i mdinyl t f
57! soxazol yling: LRk bonyd RoBRBhIGnold IR By i eaB0rG eFat | “an
5-trifluor oﬁ@pﬂwnr@cwpnﬂywclcﬁwyl@mpw wldgm@wmlaoqar@mh‘mcb@nmb R6a
i ncl udegol - n@fbotysleRiples ol WED R¥ ¥&khPNinds TRIRRNEAEROMEe hydrogen, chloro

?sﬁﬁfoﬁoﬁiﬂvﬁet Ay Carbﬁeéws@ﬁpﬂ“ LU L

03/ 066577 PﬂHdrUSﬂ&hﬁBﬁz&&ndbuhmp})ec af R@nyhd R gichpe chpdpogemr}tgﬂﬂyly,
2,2,2-trifl n i phenoxycar bonyl ,

met hoxyam n%g@?g%@ﬂ%yﬁ%ﬁ%x&%hr Efl’ﬁy}ll Llﬁ%ﬂ?langﬁgp , hydroxy,

3-net hyl -1, 2, 4- oxadi a]incﬂmﬁleytmb@dlmnt@ﬂfommﬂallammmmzmlmshgfbm in@t hyl -
tetrazojsyl, 2-methyl -B-detHeA2abydi RY@MBm Y FRRX%Y% Jitﬁé

di f | uor onet hoxy .tl’l fl uoreorret h&n)?, tr| uor onret ﬁlﬁ% gresent?c} Wor o,
nmet hyl am no@ﬁ‘?‘f‘f@ﬂ v di met hyl - am nosul fonyl, nethoxycarbonyl am no,

et hoxycar bonyl am no, 2-fl uor ha@y- _Bgar bonyI am no,

i sopropoxycar bonyl am no, net hyl\am npcar bonyl am no, di net hyl - am no,

met hyl am nocar bonyl , i soprggplanmi\nogarhonyl, ethylam nocarbonyl, cyclo-
propyl am nocar bonyl, cycl obut y( nocal bonyl, di nmet hyl am nocar bonyl and
am no 10 carbonyl; exanples for b for conpounds of formula | include
hydr ogen, chloro, fluoro, net aN#l net hoxycar bonyl ; exanpl e of R6¢C

i ncl ude hydrogen, chloro,

1(1)

20  wherein m, R1, R2, R3a R3b R4a R4b, RS, R6a R6b, R6C and R72 have the same
definitions as provided under formula I.

In a subset of formula I(1) are compounds wherein R0 is selected
from (1) CO2R3, (2) C(O)NHORA3, (3) cyano, (4) halogen, (5) OR2, (6) C}.g alkyl
optionally substituted with 1-5 halogen atoms, or a group selected from COpRa, |

25  C(O)NRDRc and OR3, (7) C(O)NRDRe, (8) NRbC(O)NRDRC, (9) NRbC(0)OR?, and

(10) optionally substituted heterocycle where the heterocycle is selected from

_9.



fluoro and net hyl; and exanples of R7a and R7b include hydrogen, hydroxy,
nmet hoxy, nethylam no, nethyl sul fonyl, chloro and fluoro. In another
enbodi mrerwo®B/oéesrTrul a | are conpounds wherein mis 0. 15PCA/tsndoises
enbodi ment of formula | are conpounds represented by forrmula I(1): R4 OY

R5 Rob --\ N-R( mMmRONH R bRea R3a 6b R7fa ~~1 \ R6c 1(1) 20
wherein m Rl, R2, R3a, R3b, Rd4a, R4b, R5, R6a, R6b, R6c and R7a have the
same definitions as provided under formula |I. In a subset of fornula I (1)

are conpoundsdintudyleind tRGaolybaskWrat@caid subsit(dnt i CORRA grdup} 11@(3@1‘1&3@?3 ( 3)
wi t

cyano, (4) shate@eBm ((3113)4 a‘ﬁ@‘]‘o @a lgjsu éﬁ#tgd' {Vltagz Sq{hg@ éﬁ%ﬁ%ﬁ?&

1-5 hal ogen_at ons, _or grou cte rom ¢ and CRa

(7) (O NRI%(O)B ) Y}\PBEf(hGJ} @re ‘%@Blp by @RaRg%meleetfd)froapCO@R& ly

substi t ut egh gL e $ b jom-9 WO
03/ 066577 P USOS 033 oxa azo 8{0 telflr\ﬁétlzg)}l%g}l\?1€ Igéiw&er ein said
substit aentNR )PBa3 groups i ndependent ly selected fromCl-4 al kyl

?ptl ﬁna| ly SUbSt' t ut ggl adthdt shibde® oPfdRALRUEY) 23 QiTBp c%u%@wﬁérelmlo)sRa In a
urther su cte 8
C( O) NHORa, Q%g‘%tﬁ&lrrgmf r azcﬁLé 31%‘1%5 ﬁ;ﬁ/fl Cgggaazol yl rt TRb H{ Qﬂ)sgl?y%r%g?& 5 _
NRbC( O CRahallogeranot her subset of formula I (1) ar e conmpounds wherein R6b is
selectedfromhydrog Q %S% In a furthe
hydr og(i: r I %% i n&ﬁér%?ﬁé&t 8 ngjf) AorT rﬁ?ﬁ’ounfl%il ergﬁé@i&% ‘8?1%3 wher e
IYar 0960 Ok amth) Woka, (3 AOINHORE: (3 cyno, (4) kalogen-(5) ORa, (6) C s alk

optionally substituted with 1-5 halogen atoms, or a group selected from COQRa,

C(O)NRbRC and OR3, (7) C(O)NRDRC, (8) NRPC(O)NRDRC, (9) NRPC(O)OR2, and

(10) optionally substituted heterocycle where the heterocycle is selected from

oxadiazolyl and tetrazolyl and wherein said substituent is 1 to 3 groups independently
15  selected from Cj-4 alkyl optionally substituted with 1 to 5 halogen atoms, OR2 or

OC(O)R&; R6b s selected from hydrogen and halogen; and R6¢ is hydrogen.

In another subset of formula I(1) are compounds wherein R3 is
selected from C1-4 alkyl optionally substituted with 1 to 5 halogen atoms or a cyano

group, C3.¢ cycloalkyl, isoxazolyl, pyrimidinyl and pyridinyl (and N-oxide thereof)
20  optionally substituted with halogen.

In another embodiment of formula I are compounds represented by
formula I(2):

25
wherein m, R3b, R5, R6a, R6b, R6¢ and R72 have the same definitions as provided

under formula I.

-10-



10 from (1) C2Ra, (2) C(O NHORa, (3) cyano, (4) halogen, (5) OrRa, (6) Cl-8
al kyl optionally substituted with 1-5 hal ogen atons, or a group sel ected
from CO2Ra0 03y NRbRc and ORa, (7) C(O NRbRc, (8) NRbC(OpRRIR03/033%
NRbC(O) OrRa, and (10) optionally substituted heterocycle where the

het erocycle is selected from oxadiazolyl and tetrazolyl and wherein said
substituent is 1 to 3 groups independently 15 selected from Cl-4 al kyl
optionally substituted with 1 to 5 halogen atonms, ORa or OC(O Ra; R6b is

of formil a1 (1) ar e o o I . i alkyl
opti onal |y subst | & ut SR RSB 3F GyE S oRs By dry T Taieth.  C3. 6
cycl oal kyl In bsosubzelRAD, is hydiogewiin yhothardubyet REb Ay flugraecorNhiéinge t her eof ) 20
oot onal |y <ubst 4t 5 Dol igRDe o AISLLST ARt o hori s L e
%c' -~ R R(%)Ra’ 85 Q@Nﬁ%%ﬁk@ﬁ?oy@, hatezen, REPRIRED Ghd afphopiionelly he sane

def i ni ti onsusinRE®@WitHads halBsar ath@E Bt ladrdup seldd BB /(RS ¢(GNR GO 3/ 03338
I n one enbodi nent of for Ig&fléﬁ\)m‘ Rng i %) met hyl .. I n anot hér enbodi nent of
2 (DR EHNR

formul a 1(2pd ORdh (VCH3, : RC} ) SFRPEMOBE, RE10s hydr ogen;
} n anlot hiz giu&&@@% stR6dei 'tliltléd B%t@fjlfc?rél@ “&eieqhéé REERRyClE &Z@I&Eégeﬁl\lorﬁ Bia&ﬂazra?ﬁg) t of
ormul a a.is selected fro : cyano,
(4) hal ogedd Eeé’f)az‘éhée}nd(‘%,‘)‘ef%ﬂ-séldaﬁ“%}(m%ﬁH bt Eﬂ?ug%ﬁﬁgquﬂﬁ?@oﬁ%ﬁcﬁ 1-5
hal ogeAOat &iegn Cow akygoptipnally substisuted main 100 RealonErMRD IRR2 arACORR2. ( 7)
C( O NRbRe, 14 8le MBRE(HINRRR oted ﬁbm%ﬁﬁ@@lﬂm, ﬁile%yltetrazolyl,
methyloxadiazolyl, NRbC(O)NRPRC, and NRPC(O)OR2. In a further subset R62 is
selected from CO2R2, methyltetrazolyl and methyloxadiazolyl,
In another embodiment of formula I(2), R6¢ is hydgrogen or halogen.
15  In one subset ROC is hydgrogen.
In another embodiment R72 is hydrogen or halogen. In one subset R7a
is hydrogen. In another subset R72 is fluorine. In yet another subset ROb is hydrogen,
fluorine or chlorine, and R72 is hydrogen or fluorine.
In another embodiment of formula I(2) RS is selected from C1-4 alkyl

20  optionally substituted with 1 to 5 halogen atoms or a cyano group, C3-g cycloalkyl,
isoxazolyl, pyrimidinyl and pyridinyl (and N-oxide thereof) optionally substituted
with halogen.

In another embodiment of formula I are compounds of formula I(3):

o)

g

NH
m

25

-11-



optionally substituted heterocycle where the heterocycle is selected from

oxadi azolyl and tetrazolyl and wherein said substituent is 1 to 3 groups

i ndependewDlog/oe@siect ed 10 from Cl-4 al kyl optionally substcraisesiosssg h 1 to
5 hal ogen atons, ORa or OC(O Ra. In one subset R6a is selected from CO2Ra,
C(O NHORa, nethyltetrazolyl, nethyl oxadiazolyl, NRbC(O NRbRc, and

NRbC(O ORa. In a further subset R6a is selected from CO2Ra,

nmet hyltetrazol yl and met hyl oxadi azol yl, In anot her enbodi nent of fornula

;ﬁ, g% herRGg Ivﬁlek’é{ﬁiﬁfi@@%} 10R6j11?§ DYy 12%15tekrazc9rse 15%'21%&83 1%4'&@%’%@ en- In
hydr ogen. n‘%%i @@E@% %%'Sg\elg *SI((‘J]OfH ﬂ‘g'ia pﬁﬁlcﬂflﬁr Hﬂ ﬁk tbset R6b is
hydr ogen, h{yﬂmgcn rihlonne oh¢tdortime R3&risl CRZpalkg, pgrdeﬂg:éymmthyﬂ |Rﬁ)1SISBbctetﬂn

anot her en %@F%alﬁtl 8&)955@% yasuﬂaétizcéteﬁ%fﬂhsl ﬁ)eft ?ﬁége% Jt&%gnolcg‘ %ang %cyug

optionally s

cycl oal Ryl C3-6 systeatloilyisoxagohyl, rﬁyam}myhml Hyyldml tapd I\(—anmlemhmmfaje t her eof )

optionally g mul a |
are corrpoungﬂgl%?lly%gl%s?m tea\%tg ﬂﬂggggggﬁkl& %@M@gﬁ%ﬁgj}}mﬁ%‘%&%S 1(3)
-11 WO 03/ dgbwramettyl clsggydmgwetmmétr%2ﬂnﬂuqrgetbylopemaﬂm@mctbyl

2-met hyl - :lrﬁ)‘h{ |5 ﬁ/ﬂmdl land NGXRe or

C(O NHCRa i n 1551 Ig)d@;se%z%%%??gﬂjlfg@??zﬁ}g% ancIl?6b I gghydr ogen,
fluorine of %‘Fﬂ ottt alﬁébﬁ Iioge‘tﬁrﬁ“%q?yl particularly nmethyl; R5 is
selectéd from Cl-4 sbmlremidnmblcyn@umﬁsiawt ed with 1 to 5 hal ogen atons
or a cyano group, 5 C3-6 cycloalkyl, isoxazolyl, pyrimdinyl and pyridinyl
(and N-oxi de thereof) optional I sub tituted with hal ogen or
trifluoronethyl, particularly t %l« rorret hyl, difl uoronethyl,

chl orodi fluronet hyl, 2,2, 2-trit oet hyl, pentafluoronethyl, cyanonethyl,
5-pyrimdinyl, 5-isoxazolyl (zmd Nblr ono- 3- pyri di nyl and N-oxi de

m RS R6a R6b R6c R7a #*
R3a is H unless otherwise specified
0 CHCF3 CO2CH3 F H H R
0 CH2CF3 CONHOCH3 F H H R
0 CF3 CO2CH3 F H H §
0 CF3 3-CH3-1,2,4-oxadiazol-5-yl F H F R
0 CF3 CO2CH3 Cl H F R
0 CF3 2-CH3-tetrazol-5-yl F H F R
0 CHoCN CO2CH3 F H H R
0 CH2CN CO2CH3 Cl H H R
0 CH2CF3 CO2CH3 Cl H H R
0 CH2CF3 CO2CH3 F H F (®)
0 | isoxazol-5-yl CO2CH3 F H F (*)

-12-



t hereof; and R7a is hydrogen or fluorine. 10 Sone representative conpounds
are: OYRS ( NH MONHHe\ Reta R3a Rra/ \ R6b 3 R6¢c/ / mR5 R6a R6b
R6c R7a WBa3joessH unl ess ot herwi se specified 0 CH2ZCF3 CO2@63/UR030IBR O
CH2CF3 CONHOCH3 FHH R 0 CF3 CO2CH3 FHH 0 CF3

3-CH3-1, 2, 4- oxadi azol -5-yl FHF R 0 CF3 CO2CH3 d HF R 0 CF3

2-CH3-tetrazol-5-yl FHF R 0 CH2CN CO2CH3 FHH R 0 CH2CN C2CH3 C H H
R 0 CH2CF3 coeCH3  HH R 0 CH2CF3 COZCHSFHF() 0 i soxazol - 5-vyl
CO2CH3 F HF{)——312WO-63/666577PCH-US03/ 03338 —m-R5R6a-R6b-R6c R7a 0
CH2CN CCRCHmE H ERS) 0 |pyr i mi di RO3-y| COZCItBRlﬁbH HR6c 0 QPCFB €02CH3 F H
S o 2O | CRWECK K R SaomdTn S RS (9,

0 | pyrimidin-5-yl CO2CH3 F H H R

0 CH2CF3 CO>CH3 F H F S

0 CH2CF3 CO2CH3 F H F R

0 | pyrimidin-5-yl CO2CH3 F H F (£)

0 | isoxazol-5-yl CO2CH3 F H F R

0 CF3 CO2CH3 F H F R

0 | pyrimidin-5-yl CO2CH3 F H F R

0 | isoxazol-5-yl CO2CH3 F H F S

0 CF3 CO2CH3 F H F S

0 | pyrimidin-5-yl CO2CH3 F H F S

0 CH3 CO2CH3 F H F R

0 |5-Br-pyridin-3- CO2CH3 F "H F R

yl
0 | 5-Br-1-oxido- CO2CH3 F H F R
pyridin-3-yl

0 CF3 CO2CH3 H H F R

0 | pyrimidin-5-yl CO2CH3 H H F R

0 CCIF2 CO2CH3 F H F R

0 |5-(CF3)pyridin- CO2CH3 F H F R

3-yl

0 CCIFp CO2CH3 Cl H F R

0 CHF CO2CH3 F H F R

0 CFCF3 CO2CH3 F H F R

0 CHF, CO2CH3 Cl H F R

0 CH3 3-CH3-1,2,4-oxadiazol-5-yl F H H R

0 CHoCN  |3-CH3-1,2,4-oxadiazol-5-yl| H H R

0 CH2CF3  |3-CH3-1,24-oxadiazol-5-yl| F H H R

0 | isoxazol-5-yl |3-CH3-1,2,4-oxadiazol-5-yl F H H R

0 CH2CF3 3-CH3-1,2,4-oxadiazol-5-yl F H F S

0 CH2CF3 3-CH3-1,2,4-oxadiazol-5-yl F H F R

0 CH2CN 3-CH3-1,2,4-oxadiazol-5-yl F H F (x)
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O pyrimdin-5-yl CO®2CH3 F HF R 0 isoxazol-5-yl C2CH3 FHF S 0 CF3
CRCH3 FHFS O pyrimdin-5-yl C2CH3 FHF S 0 CH3 C®CH3 FHF R O
5- Br - pyr ivwpDm38665sCO2CH3 F HF R yl 0 5-Br-1-oxido- CO2CH3PETHISP3/63338
pyridin-3-yl 0 CF3 0020HBHHFR 0O pyrimdin-5-yl CO2CH3 HHF R 0 CClF2
CR2CH3 FHFR 0 5-(CR3)pyridin- C2CH3 FHFR 3- 10 CCOF2 C2CH3 O H

FR 0 CH2 C2CH3 FHFR OCFZCFSCOZCHSFHFR 0 CHF2 CO2CH3 d HF R
0 CH3 3-CH3-1, 2, 4-oxadi azol -5-yl F HH R 0 CH2CN
3-CH3-1, 2, 0 ad'rawi-.':-yl FHHR—e—CH2CF33-—CH3-1 2, 4-exadiazol-5-yl F H
HR 0 isokazdl-5-RO 3-CH- 1,2, 4- ®6Adi azol -5/ yR6P H R® 0 KH2CF3+ |
FR 0 COEI OB ? 4 et e S O e Badoeae s 1 T |
PCT/ US03/ 0 DyFITEn iy |RebHRael RPaedeasoert 3FCH3- 1IR, 4- odadi pts) {5-yl F
HF () O figr|dincbipy 3- @I-'@Hé 12 400083017 S-§l K Hf (+) p 0 CQIF2
3-CH3- 1, 2, #-oxadi.azot -5~ o nm=—o=yt
3- CH3- 1, 2, u-Sox Rurimydin- 513¥1vl3 (EHg{l,;Z ﬁox@fi‘éﬁ ;;JCI—I@ 1,2, B oxadiFazo] -B-yl F HF
R 0 CHF2 3-CH3-1,2,4-oxadiazol-5-yl F H F R

0 CH>CN 2-CH3-tetrazol-5-yl F H H R

0 CH>CF3 2-CH3-tetrazol-5-yl F H H R

0 CH2CN 1-CH3-tetrazol-5-yl F H H R

0 CH2CF3 1-CH3-tetrazol-5-yl F H H R

0 CH3 1-CH3-tetrazol-5-yl F H H R

0 | isoxazol-5-yl 2-CH3-tetrazol-5-yl F H F | (@

0 CH2CF3 - 2-CH3-tetrazol-5-yl F H F (%)

0_| pyrimidin-5-yl|  2-CH3-tetrazol-5-yl F H F | &

0 CF3 2-CH3-tetrazol-5-yl F H F S

0 CClF2 2-CH3-tetrazol-5-yl F H F R

0 CHF? 2-CHz3-tetrazol-5-yl F H F R

0 CHCF3 cyano F H H R

0 CH2CF3 difluoromethoxy H H H R

0 CHCF3 trifluoromethoxy H H H R

0 CHCF3 trifluoromethyl F H H R

0 CH2CF3 Cl Cl H H R

0 | isoxazol-5-yl trifluoromethyl F H H R

0 CH2CN trifluoromethyl F H H R

0 | isoxazol-5-yl Cl Cl H H R

0 CH2CN Cl Cl H H R

0 CH2CN F COoMe| H H R

0 | cyclopropyl cyano F H H R

0 CHCF3 CON(CH3)2 F H H R

0 | pyrimidin-5-yl NHCO2CH3 F H H R

0 | pyrimidin-5-yl NHCONHCH3 F H H R

0 CF3 CONHCH3 F H H R

0 CF3 CONHCH3 Cl H H R
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0 CH2CN 2-CH3-tetrazol-5-yl FHHR 0 CH2CF3 2-CH3-tetrazol
0 CH2CN 1-CH3-tetrazol-5-yl FHHR 0 CH2CF3 1-CH3-tetrazol
0 CH3 1- GmB-Bm@béasazol -5-yl F HH R 0 isoxazol -5-yl

F () o CH2CF3 2-CH3-tetrazol-5-yl FHF () O pyrimdin-5-yl
2-CH3-tetrazol-5-yl FHF () 0 CF3 2-CH3-tetrazol -5-yl
2-CH3-tetrazol-5-yl FHF R 0 CHF2 2-CH3-tetrazol -5-yl

-5-yl
-5-yl
2- CH3- tPetrnspsi3358 vy |

F H

H R
FHHR

FH

FHFS 0 CCOF2
FHFR 0 CH2CF3

cyano F HHR 0 CH2CF3 dlfluoronethoxy HHHR O CHZCFS trlfluoromethoxy

soxazol - S Terit Roor ongt byt - HRER 0" ol REP: {1 REForet A = T i R 0
i soxazol -5t ¥l | d CH2CH3H R 0 CIE@NHICHO H H RFO CH2BN F ngwe HRRHR 0 c
NHOCR G 9@”‘.1%»5&5 bl g n s MO R b b B o PR F H H R
0 OF3 CONHOR3 | CH2dF -14 @Mbm@ﬁaﬁylpd U393/ 03388 |m R6 R6arRBb R6C
CR:Z]?I FBC?:'ZSFI%U(?\U%F A H RCCﬁ\JﬁSc%Ia%utyl Cp\ll—k FH Iﬁ R UR H2CF3
0 CH2CF3 5-CH3-1,2,4-0xadiazol-3-yl F H H R
0 | isoxazol-5-yl |5-CH3-1,2,4-oxadiazol-3-yl| F H H R
0 | pyrimidin-5-yl |5-CH3-1,2,4-0xadiazol-3-yl H H F R
0 CF3 5-CH3-1,2 4-oxadiazol-3-yl| ¥ H F R
0 | pyrimidin-5-yl |5-CH3-1,2,4-oxadiazol-3-yl H 5-C1 F R
0 CF3 5-CH3-1,2,4-oxadiazol-3-yl| H 5-C1 F R
0 | pyrimidin-5-yl 5-CH3-1,2,4-oxadiazol-3-yl H 5-CH3 F R
0 CF3 5-CH3-1,2,4-oxadiazol-3-yl| H 5-CH3 F R
0 | pyrimidin-5-yl |5-CH3-1,2,4-0xadiazol-3-yl H 5-F F R
0 CF3 5-CH3-1,2,4-oxadiazol-3-yl| § 5-F F R
0 | pyrimidin-5-yl methoxy F 5-F H R
0 CF3 methoxy F 5-F H R
0 | pyrimidin-5-yl | 2-CH3-2H-tetrazol-5-yl H 5-F F R
0 CF3 2-CH3-2H-tetrazol-5-yl H 5-F F R
0 CF3 CO2CH3 H 5-Cl F R
0 CCIFp CO2CH3 H 5-Cl F R
0 CF3 CO2CH3 H 5-CH3 F R
0 CClFp CO2CH3 H 5-CH3 F R
0 CF3 3-CH3-1,2,4-oxadiazol-5-yl H 5-F F R
0 CF3 3-CH3-1,2 4-oxadiazol-5-yl| H 5-C1 F R
0 CCIFp 3-CH3-1,2 4-oxadiazol-5-yl| { 5-Cl F R
0 CF3 3-CH3-1,2,4-oxadiazol-5-yl} ¥ 5-CH3 F R
0 CCIF2 3-CH3-1,2,4-oxadiazol-5-yl| ¥ 5-CH3 F R
0 CF3 CO2CH3 H 5-F F R
0 CCIFp CO2CH3 H 5-F F R
0 | pyrimidin-5-y] | 2-CH3-2H-tetrazol-5-yl H 5-Cl F R
| o CF3 2-CH3-2H-tetrazol-5-yl H 5-Cl1 F R
0 | pyrimidin-5-yl | 2-CH3-2H-tetrazol-5-yl H 5-CH3 F | R
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0 CH2CF3 CONH-c clobutyl FHHR 0 CH2CF3 5-CH3-1, 2, 4-oxadi azol -3-yl F HH
R 0 isoxazol -5-yl 5-CH3-1, 2, 4-oxadi azol-3-yl FHHR O yrimdin-5-yl
5- CH3- 1, 2vo-nediazol -3-yl HHF R 0 CF3 5-CH3-1, 2, 4- oxadcaamsn3/@3ys H H F
R O yrimdin-5-yl 5-CH3-1, 2, 4-oxadi azol -3-yl H 5- d FR O CF3
5- CH3-1, 2, 4- oxadi azol -3-yl H5-O F R 0 pyrimdin-5-yl
5-CH3-1, 2, 4-oxadi azol -3-yl H5-CH3 F R 0 CF3 5-CH3-1, 2, 4-oxadi azol -3-yl H
5-CH3 F R O yrimdin-5-yl 5-CH3-1, 2, 4-oxadi azol-3-yl H5-F F R 0 CF3
5-CH3-1, 2, 4-o0xadiazol -3-yl] H5-F F R O vyrimdin-5-yl nethoxy F5-FHR O
CF3 net hoxy o [5-F RR Oyrirn'din-IgﬁayI 2- CH34 2iggbet|r 5ged - 5-jha H 5+F [F R 0
CF3 2- CH3- Zi‘i—TE[ra&gl Wi@‘z““ ;é}% FR—OCCHF2
coeCH3 H 5+ -gHdeteagel-pyk 1o Help 3 FH 5ICRBIFR O
CF3 3-CH3- IL,.|4- ox@HgazoI - 5-y| EOBHECI3s R 0 CF3¢B- QH344l, 2, 4-pxadi gzqgl - 5-yl
H5-d FR JLLJ.I—¢§ "‘i\iﬁé@éb o -5-yt H 5-[C _F R 0_CF3
3-CH3- 1, 2, h-Byladi aZbP-5-y| H 5. 3 0 _cc1E2Ch. gHath 2 4-Bxadi Bzdl - 5-y
H5-CH3 F Ro( CF3CE§)2CHS H DNHCEGEH(OHES F2C@LCH3 HIb-HF FIR D R
fimdin-5- 2-.CH3- etr aTF 0

DY oo 2+ t bel A2 b MEQICHCHSE ol & vil JHeg o el Badi -5y
H 5-CH3 F RO -|15 VF®3/ 066577 INH@O@GHBO%% MERS |R6&I RGb R6c R7& 0 CF3
2- CH3- 2kt ety azol - gyl H p- %etﬁoxy-}oxoethyl F H F R

0 CF3 CONHCH3 F H F R

0 CF3 CH20CH3 Cl H F R

0 CF3 hydroxy Cl 5-Cl H R

0 | pyrimidin-5-yl NHCO2CH3 F H F R

0 | pyrimidin-5-yl NHCO2CH3 Cl H F R

0 CF3 CO2CH3 H 6-CH3 F R

0 CCIF2 CO2CH3 H 6-CH3 F R

0 CE3 CO2CH3 Cl H F R

0 CF3 CO2CH3 CH3 H F R

0 CCIFp CO2CH3 CH3 H F R

1 | pyrimidin-5-yl CO2CH3 F H H §

1 CF3 3-CH3-1,2,4-oxadiazol-5-yl F H F R

1 CCIFp 3-CH3-1,2,4-oxadiazol-5-yl F H F R

1 | pyrimidin-5-yl |3-CH3-1,2,4-oxadiazol-5-yl F H F R

i CF3 CO2CH3 F H F R

1 CCIFp CO2CH3 F H F R

1 | pyrimidin-5-yl CO2CH3 F H F R

1 | pyrimidin-5-yl CO2CH3 F H H R

1 | pyrimidin-5-yl | 2-CH3-2H-tetrazol-5-yl F H F R

1 CF3 CO2CH3 Cl H F R

1 CCIF CO2CH3 Cl H F R

1 CHF2 CO2CH3 Cl H F R
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3 CONHCH3 0 HF R 0 CF3 NHCO2CH3 d HF R 0 CF3 NHCO2CH(CH3)2 O H F
yrimdin-5-yl NHCO2CH(CH3)2 d HF R 0 CF3 NHCO2ZCH3 FHF R 0 CF3

t hoxywp-oewesthyl F HF R 0 CF3 CONHCH3 F HF R 0 CFPCcCHBR@HBB3C H F R
3 hydroxy d 5-C HR O pyrimdin-5-yl NHCO2ZCH3 FHF R O
yrimdin-5-yl NHCO2CH3 I HF R 0 CF3 CO2CH3 H 6-CH3 F R 0 CClF2 CO2CH3
H6-CH3 FR 0 CF3 C2CH3 0 HF R 0 CF3 CO2CH3 CH3 HF R 0 CCLF2 CO2CH3
CHR3 HF R 1 pyrimdin-5yl CRCH3 FHH 1 CF3 3-CH3-1,2,4-oxadi azol -5-yl
F FR 1 CClF2 3-CH3-1, 2, 4-oxadiazol-5-yl FHF R 1 pyrimdin-5-yl

3- CH3- 1, 2, 4- P5EeGarighatioy at the ppdicated garlsg” COPCH3 F H F R 1 CCLF2 CORCH3 F
HF R 1 py¥RMEICHS-y] CRCH3 FHF R 1 pyrim(él:::g-g&/ICHgOéCI—BH E g HlR 1
rimdin-5- 1 2-CH3-2H-tetrazol-5-yl FHF R 1 ,

CClF? 0RO O H F g@ﬂ‘iss Wisepedlesh éhe Tollpwing terres e 857 DEBETE

PCT/ US03/ 038&8ated balber eoconfi gurati on at the indicated carbon, R3ai sCH3

i i . ni ngs
Unl ess otherw se st at‘%\qkylt’ gg wfeﬁlalsg ef rotugsr ﬁrz‘lsvn?gat\ﬁee ptret}& 'rgla'k' suclt as, for

example, alkoxy, alkanoyl, alkenyl, alkynyl and the like, means carbon chains which

R

P39

0
2
0
p

ITwo =

1w

5

may be linear or branched or combinations thereof. Examples of alkyl groups
include methyl, ethyl, propyl, isopropyl, butyl, sec- and tert-butyl, pentyl, hexyl,
heptyl and the like. :

“Alkenyl” means a linear or branched carbon chain containing at least
one C=C bond. Examples of alkenyl include allyl, 2-butenyl, 3-butenyl, 1-methyl-2-
propenyl, and the like.

“Alkynyl” means a linear or branched carbon chain containing at least
one C=C bond. Examples of alkynyl include propargyl, 2-butynyl, 3-butynyl, 1-
methyl-2-propynyl, and the like.

“Cyclic imide” includes succinimide, maleimide, phthalimide and the
like.

“Cycloalkyl” means carbocycles containing no heteroatoms, and
includes mono-, bi- and tricyclic saturated carbocycles, as well as fused ring systems.
Such fused ring systems can include one ring that is partially or fully unsaturated such
as a benzene ring to form fused ring systems such as benzofused carbocycles.
Cycloalkyl includes such fused ring systems as spirofused ring systems. Examples of
cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, decahydro-
naphthalene, adamantane, indanyl, indenyl, fluorenyl, 1,2,3,4-tetrahydronaphthalene
and the like.

“Haloalkyl” means an alkyl radical as defined above wherein at least
one and up to all of the hydrogen atoms are replaced with a halogen. Examples of
such haloalkyl radicals include chloromethyl, 1-bromoethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl and the like.

“Halogen” means fluorine, chlorine, bromine and iodine.

"Optionally substituted” is intended to include both substituted and
unsubstituted. Thus, for example, optionally substituted aryl could represent a
pentafluorophenyl or a phenyl ring.
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i ndi cated below. "Alkyl" as well as other groups having the prefix "al k"
such as, for exanple, alkoxy, alkanoyl, alkenyl, alkynyl and the |iKke,
means carwonspb@ins whi ch rmay be linear or branched or cocbiusai/dBss

t hereof . Exanpl es of al kyl groups include nethyl, ethyl, propyl,

i sopropyl, butyl, sec- and tert-butyl, pentyl, hexyl, heptyl and the Ilike.
"Al kenyl " nmeans a linear or branched carbon chain containing at | east one
C=C bond. Exanpl es of al kenyl include allyl, 2-butenyl, 3-butenyl,
1-net hyl - 2- propenyl, and the like. "Al kynyl" nmeans a |inear or branched
car bon chai@ptiehlsameisniattelcomsts - GeendGECIdoaires - "Eauwmér@s of al kynyl i ncl ude

ropargyl, 2-butynyl t.hyl d the |i
PQI(I?I i gyl m de" i %c?/u es gu%ﬁ?ﬁésﬁ{léed Her’r%mép?ﬁ d’%ta”g?g? ﬁ%{iﬂ?lﬂgf}aé CEIMEr ¢ li ke.
" Cycl oal ky|ma>'nﬁbaﬁg><1&taast§o@y®|r@ss e th ngnpmlrhletaecromﬁngmtheamhntlbmcl udes
nono-, Beksd Wl CChbe SAhMERIELn ! ?Xﬁgﬁﬁdlt?o%aﬁﬁwhtstﬂfs cﬂ%%ergo
e on t i aI ly or

systens ch fused ring systens can'in
fully unsat &E@&“@B&W“O&éﬂ udssadesueh possiple 8€He©k5ﬁmﬁi§§édub3tm@1a§y$>tlens such

as benzof useslwardnanyshes, race@ﬂ@ hﬁﬁﬂukéé'thér@&ﬂ uﬂ@&u §§ﬁlﬂ(tfd‘é§%@dfabt@&o§&é§ﬁt ens as
i.ncl ude cycl opropy

zslclrgi)ﬂtssﬁ Trhgfc @p/e?{ nﬁﬂh&ﬁ@%%&%“ %@%ﬁﬁwﬁ%‘%’re%ﬁﬁlﬂ%%ﬁ@aladamnt ane,

i ndanyl, i rpdsnyhs Theygeenyinyeritich, id¢clddésedll abrydisomeniof Pateme 1 aand the |ike.
aooal kyl %ﬁé‘#f‘”llﬁ%ﬁ%@aﬁﬁdﬁﬁ? inePhr Bl SRR S f e Bome R anmp o
of sud hé‘l‘addileléfparﬁtﬁél &aﬂoéeﬁmlacféacﬁhml@mmatlonfﬂ@rromtdbyd solvent,

f1 uor onet hyhd thedpaiﬂ df@hmﬁﬁm shul bbtfatdéewye&e%barat%d 6 14dil, fdhlaior oet hyl and
the like. en" {)‘reans [lne % ori ne,” brom ne and 1 odi ne.
"Optional | §'© Efi?b%’t“? ‘60“"?%“9"12} BRI sxpmeleydhp pterpeatepticallit asivend
unsubst i t uteid.or Phsesas afregol €xgagdne or @@hlcmalmm@ UBs fint q:tugﬂelarwbj, coul d

Ir:)gfl)_/r 8; 82; 0%@)@'@1%%6?%1’ H2LORB&AY s § comp(pun%%\f thd glerﬁgral Pormida Y\O 0 /e% t6alsn7e?i

by stereospecific synthesis using optically pure starting materials or reagents of
known configuration.

Some of the compounds described herein contain olefinic double
bonds, and unless specified otherwise, are meant to include both E and Z, geometric
isomers.

20 Some of the compounds described herein may exist with different
points of attachment of hydrogen, referred to as tautomers. Such an example may be a
ketone and its enol form known as keto-enol tautomers. The individual tautomers as
well as mixture thereof are encompassed with compounds of Formula L

25 Salts

The term "pharmaceutically acceptable salts" refers to salts prepared
from pharmaceutically acceptable non-toxic bases or acids. When the compound of
the present invention is acidic, its corresponding salt can be conveniently prepared
from pharmaceutically acceptable non-toxic bases, including inorganic bases and

30  organic bases. Salts derived from such inorganic bases include aluminum,
ammonium, calcium, copper (ic and ous), ferric, ferrous, lithium, magnesium,
manganese (ic and ous), potassium, sodium, zinc and the like salts. Preferred are the
ammonium, calcium, magnesium, potassium and sodium salts. Salts prepared from

pharmaceutically acceptable organic non-toxic bases include salts of primary,

-18 -



Optical Isomers - Diastereoners - Ceonetric Isoners - Tautomers Conpounds
descri bed herein may contain an asymetric center and nay thus exist as
enant i omewe.03Msre t he conpounds according to the inventi ®0T/Uys036333% two or
nore asymmetric centers, they may additionally exist as diastereoners. 5
The present invention includes all such possible stereoisoners as
substantially pure resolved enantioners, racemc m xtures thereof, as well
as mxtures of diastereoners. The above Fornmula | is shown without a
definitive stereochem stry at certain positions. The present invention

i ncl udes alstconderyeaidiortinry aninerdemydddram sadh naghall yreecouingand syntheldept abl e

sal ts therggficeD @ik ﬁﬁ@e‘ﬁhéﬁ%dc&gtﬁfxf bisafic &HQB%‘CWS%&IQWW shRs SRR at ed

by, for exanple, fractional I.zation froma suitahble solvent, and
the pair off sheatine l9fe fer %Wl%@f%wlﬁ@d)%@e saffeiapehaling N.Nrdibsai-vi dual

st ter eoi Son%flﬁllé?ﬁédﬁlﬁﬂﬂé?ﬂldﬂ%ﬂ@hm@e@-ﬂ%th yl@hine@am1 £2- aﬁ?léthﬁam%e@gbn@lr optically
active  aci s.a resolv en ira col um.

Fur t her 5 agnangiaigs. sheicheitcane N dErbntng X sp iR e elgeGaior o

Formul a | rghycobeminb} ldstitite, hydiapamines somppylamine, digntlhkbsiytamise,dgsinpt i cal |y
pure starti .S n of the
corrpounds Cﬂ?@@%ﬁﬁerrg?#hggﬁ? rBG?%Z?%ef Pﬁgﬂﬁ@ohlgﬁgér&#% s %{ogﬁlﬂ% ess

speci fi ed (Ptuhmwf@@brfémlée ridethylamnd, fiemeibplapands t@ranﬂalzntge@ﬂ@t:thﬂ@m Soners.

20 Some of jLhenLpmpounds described herein may exist with different points

of attachment of hyd referred to as tautoners, Such. an exanple nay be
a ketdHe and its en&ﬁg?‘bﬂ’ﬁlcﬁéﬁwda%ftR%PE?S‘“éHé‘PVGE‘HB'Eb?n}\?jls’§ iSrhe i ndi vi dual
t aut oners &Srremhﬂmg&allﬁbaﬁ b eortvhﬁamw pep&ee ﬂ@ﬁﬂi’ﬂﬁ&&e@bumilly acoasmﬂﬂ@ds of

Formula 1. 25 Salts The te C i ca C refers to
salts prepdPBdof FEREENG? rhgg%%ﬂ 8%1gay§'é ({SéTYﬁl engﬁ g%ple Caeélés or acids.
When t he cdepzuesilivhic, berzops, esmplnorstdfﬁmrn, pmnc |e$ha@1c$tdf0®1c fungariso gluesmpondi ng
salt can b 1&%}’@9};&8&1 E’r}ﬁﬂﬁfc‘ﬁﬁmcf gtmo%tmameerﬂgvef‘calﬂanc angafekabl e

non-t oxi c ases I'norgani ¢ ases and organi c ases Salts
deri vedSf r anstBanepulf %fg%w% nﬁagdsam%maa@tf@mnpmfﬁhm%mwwp BHS.ci um

copper (ic t@{bﬁlcop&dlueﬁe@ﬁmﬁe ai@lh@UfR likel PRéfUARA FRGNES] Mdrobroftganese (ic
and ous), @';}{tfi Eiﬁl{lc %pﬁl nc a]rgld t ge Lﬁ i ke salts. Preferred are the
ammoni um rr'ﬁ‘@ E’SP Bt SaLyrf At FreBaRt R sal ts. Salts prepared
from pharmaceutically acceptable organic non-toxic bases include salts of
primary, Prodrugs
20 The present invention includes within its scope prodrugs of the
compounds of this invention. In general, such prodrugs will be functional derivatives
of the compounds of this invention which are readily convertible in vivo into the
required compound. Thus, in the methods of treatment of the present invention, the
term "administering" shall encompass the treatment of the various conditions
25  described with the compound specifically disclosed or with a compound which may
not be specifically disclosed, but which converts to the specified compound in vivo
after administration to the patient. Conventional procedures for the selection and
preparation of suitable prodrug derivatives are described, for example, in "Design of
Prodrugs,” ed. H. Bundgaard, Elsevier, 1985. Metabolites of these compounds
30  include active species produced upon introduction of compounds of this invention
into the biological milieu.

Pharmaceutical Compositions

Another aspect of the present invention provides pharmaceutical
35  compositions which comprises a compound of Formula I and a pharmaceutically
-19-



-18 WO 03/ 066577 PCT/ US03/ 03338 secondary, and tertiary am nes derived
fromboth naturally occurring and synthetic sources. Pharmaceutically
accept ablwomsgessit non-toxi ¢ bases from whi ch salts can be@cCTfusosess3s ncl ude,
for exanple, arginine, betaine, caffeine, choline, N N -dibenzyl-

et hyl enedi am ne, diethyl am ne, 2-diethyl am noet hanol ,

2-di met hyl am noet hanol, 5 et hanol am ne, ethyl enedi am ne, N-ethyl norphol i ne,
N- et hyl pi peri di ne, glucam ne, glucosam ne, histidine, hydrabam ne,

i sopropyl am ne, dicycl ohexyl anine, |ysine, nethylglucanine, norpholine,

pi per azi ne, adebResle dimﬁ@} PR AAT é&nﬁ&&id?ﬁ;asﬁﬂ %Me;undamlﬂl&mudnhﬁobr om ne,
trlethylanlngaﬂﬁ£lnet Ianlne tri m ne,  and the |ike.

16 vhen e rRC bR s T ek Homp Y e Griy & B IgI L], AR HegRsrba ondi o
salt can bemgmmeet(s)e(phdtmapelﬁmanyadcd‘epmb]erﬂxailpimcse)uﬂatm.lkbylpalca:@@xhabhf

non-toxic '\991'1 gl m&r&ﬂ%t gc%nr'es(,:ulfa Cdlrecﬁlﬁﬁ F?t%%rom C(i)r{ﬂ?matlf or exanpl e,

acetic, benzenes oni ¢, benzoi C; iC éthanesulfonlc
fumaric,5 gl emapiéxation gt alggmgatlonm?dmy)b’ra)m morewme(m@tedrems of 8emhi oni c,

actic, Mol &idocinBh beond Bl tholfgfRI-RANG S Ol ypU6H feactfaﬁsrdrc panmi c,

pantothenlc phosphoric, succinic uric tartaric uenesul foni c
acid and t hteraguens o e maqte 8F thedngredigntsnPgerBreh, the plwaa%ﬁmin c,

nal ei tC phm:ipzﬁit@ns SHhE Whdsent 1ﬂ{7@1tfbﬁreh@cémﬁasﬁﬁﬁ}?@mﬁsﬁ%%ﬁde dﬁ?ﬁltn resent
i nvention incl udes in.i [ugs,.o 0 0 is
venti on. 1 rorganae S Foutin L BRRRELRNTY ek Ar g ARG A  ves  of the

conpourids akcﬂhﬂﬂeemxpmnmon whi ch are readlly convertible in vivo into the

requi red conpound. T o)
vent o, the ter m i ptafb S DRERuRbnd 38 R B IS AR s e

vari ous conainpoynd repsesdeted biy E@ctnukatl ot pi‘@rmmb@am aspaptati¢ salisithereibfy ed osed or
with a COWQPMVMHg%léTRYa Hb?ﬁla%uéaﬂﬁpécg%}ﬁ%l«lz }farﬁle1s§ﬂcpqﬁﬁf$nall?§l&h¥‘p' ch

converts to the specified ound after a mnistration to the
pati ent. Co‘ﬁ@’@ﬁ%qt’@d%gm%‘%*éé’aaﬁil%a’?t%rTl’t‘%"éméwsék??ﬁ 3133 %&Oﬂw@@f}a%w@hleof
sui t ablies priadong re@sll wpiday @ad a@n@eﬂqrnbmmg subéutened iR liftrarhiiscul@gshgn of

Prodrugs, " a 9 tabolites of these. conpounds
201 not nie ‘B0 FEvARETES r%f 5o S PSE  GrindT EDStaeiior L hi <
i nvention daptnd omélemarjioagardnakt md maaemrc afth sevies Geeftthe edndBiorsder whish she
active ingredient is being administered. The pharmaceutical compositions may be
conveniently presented in unit dosage form and prepared by any of the methods well
20  known in the art of pharmacy.
In practice, the compounds represented by Formula I, or
pharmaceutically acceptable salts thereof, of this invention can be combined as the
active ingredient in intimate admixture with a pharmaceutical carrier according to
conventional pharmaceutical compounding techniques. The carrier may take a wide
25  variety of forms depending on the form of preparation desired for administration, e.g.,
oral or parenteral (including intravenous). Thus, the pharmaceutical compositions of
the present invention can be presented as discrete units suitable for oral administration
such as capsules, cachets or tablets each containing a predetermined amount of the
active ingredient. Further, the compositions can be presented as a powder, as
30  granules, as a solution, as a suspension in an aqueous liquid, as a non-aqueous liquid,
as an oil-in-water emulsion or as a water-in-oil liquid emulsion. In addition to the
common dosage forms set out above, the compound represented by Formula I, or
pharmaceutically acceptable salts thereof, may also be administered by controlled

release means and/or delivery devices. The compositions may be prepared by any of
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Anot her aspect of the present invention provides pharmaceutical 35

conposi tions which conprises a conpound of Formula | and a pharmaceutically
-19 WO 03w0685dBE7PCT/ US03/ 03338 acceptable carrier. The PErMso3/03338
"conposition”, as in pharnmaceutical conposition, is intended to enconpass
a product conprising the active ingredient(s), and the inert ingredient(s)
(pharmaceutically acceptabl e excipients) that nake up the carrier, as well
as any product which results, directly or indirectly, fromconbination, 5
conpl exation or aggregation of any two or nore of the ingredients, or from
di ssoci at i By megth dgarm% Bt sangal; segh awihads anclusle astemeldringingipides of

reacti ons @dsocihfMrefh8 Ghii g ﬁaleﬁﬂﬁltﬁ&hé&h@e&ﬁat%ﬁstitﬁt@i &6t &hsre Accordingly,
the pharnaceuti cal glﬁiﬂjo%l ti on?s:l t he gr esent mvegtbl on encorrp ss any
conposi t i ofHERE B At i R4 EoS SAMOR RO FBIR A X PerWaﬂ“ active

i ngr edi ent {simatdnddphdngnhe ectdvedakledieni @ithdiceiet cabices exiinddy eivided sbhie

phar maceut Si esent _in tio onpr conpound
repr esﬁt egﬁ-ﬁ&s%ﬁ’%& th%?édugI%g:}ﬁ%rgé ?nélglil]le(}t\{\é%ag%c{]é)g?@p dﬁf‘fe t hereof ) as
an active ngﬁ‘ﬂédloélnt a pharmaceutically acceptable carrier and optionally

other therapeutic i ”@‘B@sdHﬁfﬁhﬁnﬂe(ce?ﬁ’&ah'%&ﬂgﬁsuﬂﬁkeof"&ﬂ?’ﬂ% %&P Hr{bﬂdédae

conpositions suitable ora ntera
(i ncl udi ngPRATPACRUARAISACERtAlE SRHISE e Cowndl%@rpa@@ﬁ@@ét}caaﬁﬁ?qw%}eat| on,

al t hough t flzﬁt STERrmala It aipk eoﬂhpbl\ixfdsldﬁ P@ﬂﬁul@llvﬁmﬁxﬁﬁﬁ&etéﬁdally 26QPEIBE @nsth heh

particy ar,, hos nat u everit t he. condition ich the
acti veILH WSE?O@;%? gs O g ing “dé?a F%‘T@F%‘H}éag‘fﬁn%ﬁﬁﬂﬁﬁ%ﬁﬁ‘ﬁ@%u% 87% i ons
may be com\nemeenhdrth:ramecﬂlbfchctme oormpowhaisage form and prepar ed by any of

t he met hods wel | t he
conpounds represent eg %6 E Ia&u I% i er%hﬁ@ﬁﬁ%@%&h rneixll%l 3§§{l%bl e salts
t her eof , oHqWifi & gapyBramplps @%ﬁ@hl@@a@@ﬁﬂaﬁnﬁ eé@tqshéeﬂ%lé}bﬁwcimgrtéldl ent in

intimate agurhid, Upa, Pedil, RaBRANABRESHH &@Arat%aﬁr{d RearRGER (Ex@% pld of gm&e ntional

phar utr cal oundi ng technjq e .carri e aw
vari et fﬁ ofc?’a?rﬁ@r%ﬁ%ﬂf% PEARUE i ‘#iB’rerﬂﬂof‘“‘bY"étﬁér%gPﬁ %‘é&aﬁeéd‘s%mers

adm ni st r ainchude cerbgn dloaneaind(nlitrmhent er al (| ncI udi ng i ntravenous). Thus,

t he pharnaceuti cal ﬂ{fﬁgﬁ?ltl the ﬁ i nvention can be presented

as discrete units sul on ore %Orm pOsLpRs 0830%1e CHUHYSEMEAPEN| es,

cachet s orphappreausicdantdizmay e anplpyad. pF@d@ftamp&n matkraghpenis, oglf, dlénolsact i ve
I ngr edi ent gafgdnkhgEnts (G FATRASESILARS 2 &AKs 4 (RE GERERLEHe SR RAMIGL 23S

20  liquid preparations such as suspensions, elixirs and solutions; while carriers such as
starches, sugars, microcrystalline cellulose, diluents, granulating agents, lubricants,
binders, disintegrating agents, and the like may be used to form oral solid preparations
such as powders, capsules and tablets. Because of their ease of administration, tablets
and capsules are the preferred oral dosage units whereby solid pharmaceutical carriers

25  are employed. Optionally, tablets may be coated by standard aqueous or nonaqueous
techniques

A tablet containing the composition of this invention may be prepared
by compression or molding, optionally with one or more accessory ingredients or
adjuvants. Compressed tablets may be prepared by compressing, in a suitable

30 machine, the active ingredient in a free-flowing form such as powder or granules,
optionally mixed with a binder, lubricant, inert diluent, surface active or dispersing
agent. Molded tablets may be made by molding in a suitable machine, a mixture of
the powdered compound moistened with an inert liquid diluent. Each tablet
preferably contains from about 0.1mg to about 500mg of the active ingredient and
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30 granules, as a solution, as a suspension in an aqueous liquid, as a

non-aqueous liquid, as an oil-in-water emnulsion or as a water-in-oil
i quid emiDIBO6RS7T N addition to the comon dosage forns PET/Us0d/0@BOVe, the
conpound represented by Fornula I, or pharmaceutically acceptable salts

t hereof, may al so be adm nistered by controlled release neans and/or
delivery devices. The conpositions may be prepared by any of -20 WO

03/ 066577 PCT/ US03/03338 the nethods of pharnmacy. In general, such mnethods
include a step of bringing into association the active |ngred| ent with the
carrier theackedes epepylepefurblspriainingdieers abgutiyng & aheus 500mg gkther al |,

t he corrposqchogﬁlg@g(ﬁeer@repar ed by uniformy and intimtely adm xi ng the
active ingredient wt quid carriers or finely divided saolid 5 carriers
or both. The product ]gé‘ﬁm??f’é‘ﬁcﬁéo@@ﬁwé?ﬁse‘?fttwp@ﬁ%bWCPH?%S%IHEIGC}CQE| r ed

present at | cpmen'fé‘rulSadnhhﬁtl@tlilﬂ{ magzwpte akd QQEBJQ@(brtsld?@ﬁspéfxsxbﬁH @fthay@%l on may
i ncl udesa coharma eut | ¢ ELEI e carrier, c%]eﬁl ound o

phar maceut i CAHY & lge“(ﬂ%{bl‘%smgaﬁetpsu ClRg SR g ety esu‘élb ng?frF&§mB¥ ‘Formul a |,
or phar macdlydr@azpmpyh:chvelpsaaHstpembnscah(hlsdtmrmeparecthglydesoi beuidncl uded in
phar maceut i I

el C{ﬁ)?){ée AR éonsoaﬁd 1 it GRIBIDN 2B IELB%h%Pealprgger\r;g?lvgc% her B oyed can

carrier
be, for exdhgk dtapé@\{eﬂathedmrqmr@al genw i d migsoargsnissisof solid carriers

include lactose, ter r%aﬁh@&ut@ﬂ%ﬁﬁ%@mtl@ﬁl& the ﬁ%géltt id‘/’enﬁ‘&@gmta%%f' n, acacia,
n‘agneswm st ear tearl c aci Ul 15 carriers are

e,
sugar syrugep@sls e WC?Udseéqu\}%aQHePus %’%PE&SP@@%I E‘é‘mﬁm@&s%us carriers
i ncl ude cardoatposiitions cin tanid tid ﬂonmgﬁnteulerpqw@pﬁaﬁorﬂ@etxlt@n mmag tions for oral

d f h d., F
exarm e, wargRrisidSFE S MO ABE SR SR d SR PR ER Lt ves,
col oring agé]@@tgblarfdﬂm Fratst bd(%emﬂaym@muais@cbffe@tlf'@]y fuat for e2 syiiogabdity.
preparati Onﬁqe%ﬁhnﬁ:%uﬁéh? Q&HE‘?SQ{]&]S st Bit Ft%bl@Md?x‘)[h?[:brﬁﬂﬁ?smllﬂa%uﬁa%wré ers

such as _ starches, gars crocrystalline ce ose 11

gr anul dfi ngd§ERIES; th“ﬁ’ﬁ?rF%éﬁli’ﬂ)és oulsf beupservedi agRIRE YR SORARINIBE AN t he
[i ke Ry Dankisegdntrisxnoh ag aAct@fcal ird (DAEDIRBLAGRECan sl RONdgp siof apsul es

and tablets ecause. 0 lets  and capsul es
are the pr é?ﬂ%‘%& Ogﬁagllm‘%i d‘@m@ t%@?aélﬁg Iﬁ(ﬁf: #&ﬁ‘?&géﬁf’ﬁ’ﬁé‘éﬂe carriers
25 are enplghyetanddquid pa]ybts}lylehag]yem vrgstable ou:ls,aandctuhybls e dhaepfeous or
nonaqueous  techni ques,maceutical compositions of the present invention can be in a form
20 suitable for topical use such as, for example, an aerosol, cream, ointment, lotion,
dusting powder, or the like. Further, the compositions can be in a form suitable for
use in transdermal devices. These formulations may be prepared, utilizing a
compound represented by Formula I of this invention, or pharmaceutically acceptable
salts thereof, via conventional processing methods. As an example, a cream or
25  ointment is prepared by mixing hydrophilic material and water, together with about 5
wt% to about 10 wt% of the compound, to produce a cream or ointment having a
desired consistency.
Pharmaceutical compositions of this invention can be in a form
suitable for rectal administration wherein the carrier is a solid. It is preferable that the
30  mixture forms unit dose suppositories. Suitable carriers include cocoa butter and |
other materials commonly used in the art. The suppositories may be conveniently
formed by first admixing the composition with the softened or melted carrier(s)
followed by chilling and shaping in moulds.
In addition to the aforementioned carrier ingredients, the
35  pharmaceutical formulations described above may include, as appropriate, one or
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A tabl et containing the conposition of this invention nmay be prepared by
conpression or nolding, optionally with one or nore accessory ingredients
or adj uwantes/6a3oTpr essed tabl ets nay be prepared by conplP€T4isng033sh a
suitable 30 nachine, the active ingredient in a free-flow ng formsuch as
powder or granules, optionally mxed with a binder, lubricant, inert
diluent, surface active or dispersing agent. Ml ded tablets nmay be nade by
nolding in a suitable nachine, a m xture of the powdered conpound

moi stened with an inert liquid diluent. Each tabl et preferably cont ai ns

f r om aboutmore| adgitiopalpepiar impedgnia fughas dlwenty.ufisss Edveing agsats, bipderpp

03/ 066577 ﬁ%é&&%%éﬁ@ thl%ﬁ&lérscmf%hnt@r rERPRNEs @ﬁ&ﬁ&ﬁ%lahry-oﬁmah@) hing from
about 0.1ng to abo tical

) actlvelnr ent
conposi t i ol the hk%?%@é@%ﬁ @ﬁherewaw@ﬁtssqambabf? 0%8#0 r%‘% gpalation
adm ni st r gkbtofic tbebwoamltl&dmmde@laaiplmsCempsslapmmaaislngfa the active 5

d t f act ant f
exanpl &, B Rys PepdpRLhy fristus bis: Bpbiiibe iRl e BbR, PR a5y o
gl ycerol , dlsopd plepged yngidwdee neligbisicoheptramdomm.xt ur es t her eof in oils.
Further, a preservatﬁ%ﬁbEQQHEﬁuebﬂﬁﬁ gﬁﬁh%ﬁe&ﬁﬁ%ﬁ@thBHEMQ@ﬁ&ﬂH&Q%@' growt h

of m croorgani snms. Pharnmaceutl cal conpositions of the present invention
suitable f rmsmthlerﬁwaﬂ%ofuﬁ@m%l ude sterile aqueous sol utions or
dlsperS|ons Furthernnre the conpositions can be in the formof sterile

pomdenﬁ t empor peous  pr paration of such sterile injectable

sol uti'ons ses, the final 1injectable form nust be
sterile arﬂompmindbuéFefrﬁelaﬂl vel 30 fl ui d for easy syringability. The
pharnaceutN@§% &§|t|ons nmugy be stable under the conditions of

manuf act ure storage t hus, preferably should be preserved agai nst

t he cont arﬂ"\ﬁmﬁ% action of n@éroorganl sns such as bacteria and fungi. The
carrier caged Iﬁc(ﬁﬁ j vent or diggersion nmedium containing, for exanple,

wat er I . gL cerol, propylene glycol and liquid
polyeﬂﬁylg%3”6k9 gﬂvégétabl 30|Is, and suitable mxtures thereof.

Phar maceut Waad ferdnjecsor toanstadvoluhe girleakent i nvention can be in a form 20
suitable for topical use such as, for exanple, an aerosol, cream ointnent,
| oti on, dusting powder, or the like. Further, the conpositions can be in a
form sui t abitdetf or  use in_tranmgkatiell devices. These formul ations may be

prepar ed, @&ﬁl#g)ﬂdr}gygrm@gqpoung represented by Formula | of this invention,

or pharmaceut accept abl

20 Microcrystalline Cellulose 415
Povidone 14.0
Pregelatinized Starch 43.5
Magnesium Stearate 2.5

500

25

Capsule meg/capsule

Compound of Formula I 25

Lactose Powder 573.5
Magnesium Stearate 1.5

30 600
Utilities

Compounds of this invention are antagonists or inverse agonists of
bradykinin receptor, in particular the bradykinin B1 receptor, and as such are useful in
35  the treatment and prevention of diseases and conditions mediated through the
-23-



salts thereof, via conventional processing nethods. As an exanple, a cream
or 25 ointnment is prepared by m xing hydrophilic material and water,

t oget her wiptob/oedsout 5 w % to about 10 wt % of the conpoun@CTiusopesatice a
cream or ointnent having a desired consistency. Pharnmaceuti cal
conpositions of this invention can be in a form suitable for rectal

adm ni stration wherein the carrier is a solid. It is preferable that the

30 mixture forns unit dose suppositories. Suitable carriers include cocoa
butter and other materials commonly used in the art. The supp03|tor| es may
be conveni ®mdyjinis eeapiar p3ihwhy sichad priviang infemmaiero sThe cmpengs wawds of t ened

or melted %refﬂe@tweﬁh thd eédt&md)rfg;ye&ml&ﬂ bﬂﬁhlﬁﬂﬁhﬁﬂ?go'f&{bxh gl@ouiseléml I'n
addition to t eg&orem&ntl one carril er ]Jénlgere Il ents,

ﬁbﬁ r'gaceutl cal
f or mul at i oM@INELy FSHRRCTSAIHSe HRH G Ch LTS, feqal coliph 6‘5‘r‘fPB%tBICR9 sBEh as 22 \Wo
33{ 066577 BGQ%&J‘{:@& ﬁéﬁ@l@la A8 € irg ke thledﬂyllhlaﬂ’aé K, &f[llvloﬂg’ﬁECblﬁﬂﬁoﬁl Embh as

i |l uent ers

Chi oronsy o P Bt puiis S pelRu0S R Dn oAl Senehd, BaP B RsbtBafIS0L S ( ne
| i ke. Furt lremtnad ipein syntiemeadpaierainily ceeed by vimalllydes letsmanélanbeleveW the

formul atione.J305MM ) Whi B%SRJ&? 1@41339151 dltolﬁ?es'(éc;g E)ngﬁst@%hﬁl' s?ﬂcﬁrome

Conposi tions cont-ai ni ng escr
phar maceut .p@aqthoya%a@mw@n@émn@ paig) desne aﬁﬁyom %’b(%@oﬁﬁt@ﬁéﬁr)ed in powder

or liquid Q@;r&ﬁmé hait@nfp@fnrruenmq)afrphbm Péin@in§ofd aﬂﬁ(nﬁfscﬁl@:pﬁqgﬁ ntative
phar maggutl forns E ounds of orrrulﬁl nj ect abl e
Suspen Orrwa g‘ﬁglpﬁﬂopf‘é%tﬁﬁcﬂfﬁb 5ReTRLT A B SIONEh GPoBI i bse. 5. 0
Tween 80 O.dysm8emnizhyda, ad welhad pfAn @ssﬂ)aaﬁdrvmdi kg a) and hiflamineheory p@inéft er f or

"2 b o YRU ¢ BB R Bl 8, L aSRamnng. of Form

| 25 20 M crocr oV
synovms and gout).

Further, the compounds of this invention can also be used to treat

15  hyperreactive airways and to treat inflammatory events associated with airways
disease e.g. asthma including allergic asthma (atopic or non-atopic) as well as
exercise-induced bronchoconstriction, occupational asthma, viral- or bacterial
exacerbation of asthma, other non-allergic asthmas and “wheezy-infant syndrome”.
Compounds of the present invention may also be used to treat chronic obstructive

20  pulmonary disease including emphysema, adult respiratory distress syndrome,
bronchitis, pneumonia, allergic rhinitis (seasonal and perennial), and vasomotor
rhinitis. They may also be effective against pneumoconiosis, including aluminosis,
anthracosis, asbestosis, chalicosis, ptilosis, siderosis, silicosis, tabacosis and
byssinosis.

25 Compounds of the present invention may also be used for the treatment
of inflammatory bowel disease including Crohn’s disease and ulcerative colitis,
irritable bowel syndrome, pancreatitis, nephritis, cystitis (interstitial cystitis), uveitis,
inflammatory skin disorders such as psoriasis and eczema, rheumatoid arthritis and
edema resulting from trauma associated with burns, sprains or fracture, cerebral

30 edema and angioedema. They may be used to treat diabetic vasculopathy, diabetic
neuropathy, diabetic retinopathy, post capillary resistance or diabetic symptoms
associated with insulitis (e.g. hyperglycemia, diuresis, proteinuria and increased nitrite
and kallikrein urinary excretion). They may be used as smooth muscle relaxants for
the treatment of spasm of the gastrointestinal tract or uterus. Additionally, they may

35  be effective against liver disease, multiple sclerosis, cardiovascular disease, €.g.
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Pregel atinized Starch 43.5 Magnesium Stearate 2.5 500 25 Capsule

ng/ capsul e Conpound of Fornmula | 25 Lactose Powder 573.5 Magnesium

St ear at e WOH3/0837600 U ilities Conpounds of this inventi ®aTArse3/easssagoni sts
or inverse agonists of bradykinin receptor, in particular the bradykinin B
1 receptor, and as such are useful in 35 the treatnent and prevention of

di seases and conditions nediated through the -23 WD 03/ 066577

PCT/ US03/ 03338 bradyki nin receptor pathway such as pain and inflammation.

The conpoungds uld be effect n the treatnent or prevention of pain
i ncl udirrﬁg, atgﬁrp\é\@?é’ﬁ’ﬁi ‘é",“gﬁt’é'ééte i fo 1> ACSRER ? drﬁhﬁ‘@l‘“@é?ﬁ“?”é‘“"? nterstitial
cystitis, deemks,egl Pﬂhns@ﬁﬂ]ﬁr@pﬁlzhﬂﬁwfﬁﬂﬁba@@@pﬂqﬁ? sepastinkpeal heamieur al gi a,

o e t | t
Bl i ons. i hRfc fHObE R nibcasivd dedBEHR AenE R QbR By °°
central pafhversipadrcindisg Pmbﬂﬂ@mcamdyacoause@l@;tdhﬁad walrthy, camr,|sepiion at any
| evel g AR ¥QHSRSH, %@11 p&étafefa gﬁaéfp%&g&qg@gb&aamd&%?) j;m
al&ancer

post mastec?lony syndr one, oracot tunp pain

joi nt pai nMPELE 8 Q}eﬁ%ﬁilﬁ%%&)andr@ﬁéttwmmégﬁmraléhwsﬁuknowaemtwartp
pain, myof eémlablerfar é‘vaﬂﬁﬂﬂl%glébﬂlﬁ)obrmsldﬁme pré&nf inkEQBRAfB RN poRGihOPEr ati ve

ain ener r nec i.cal ), chronic pain, nennor ea, as well
gs pal(g asty &tfeételg @!}3{’ ﬁg‘éﬁﬁlﬂqﬁfﬁ O?g}?cpr%’sﬁf’ lgm’coé‘rzg ﬁlé? HS‘% as,esereh toRl5 gi ns
(e.g. oste@arvivhrandirsyitmoheumatoid arthritis, rheumatic di sease, teno-

synovi {g s and gout). Tﬁyéérﬂﬁcgundg BFth?s 1%984‘!!1%%(5?:%&36% I11? ttﬂen(%e%a]%lenq tf §an al so be

used to treat. 15 hyperreactive alrlwa ?lﬁ events
associ at edand inflammaliay Sy thei aserigistration Ofe@stﬂhlma cachef, L@d capputel dach gordaiaiighma

atopi c or e ag. I S 188 i ction,
gccugat [ onfdigggast%l JO(D('I;lzjflll'gr aSijﬁ@ m %:r{l%)rsl%g léglxa%%{;i%gélng\qg?agst hng,: ot her
non-al | er g? n?;\gstoﬁ &HE“%‘?@% L fithig fvealjpriprsgesvery three to four hours,

once, twice or three times a day, or (in an extended release formulation) once, twice or
15  three times a week.

The compounds would be effective in the treatment or prevention of
pain including, for example, bone and joint pain (osteoarthritis), repetitive motion
pain, dental pain, cancer pain, myofascial pain (muscular injury, fibromyalgia),
perioperative pain (general surgery, gynecological) and chronic pain by the

20  administration of a tablet, cachet, or capsule each containing, for example, 0.1mg,
0.5mg, Img, 3mg, 5mg, 10mg, 25mg, 50mg, 100mg, 125mg, 250mg, or 500mg of a
compound of this invention once every three to four hours, once, twice or three times
a day, or (in an extended release formulation) once, twice or three times a week.

In particular, inflammatory pain such as, for example, inflammatory

25  airways disease (chronic obstructive pulmonary disease) would be effectively treated
by the compounds of this invention by the administration of a tablet, cachet, or
capsule each containing, for example, 0.1mg, 0.5mg, 1mg, 3mg, 5mg, 10mg, 25mg,
50mg, 100mg, 125mg, 250mg, or 500mg of a compound of this invention once every
three to four hours, once, twice or three times a day, or (in an extended release

30 formulation) once, twice or three times a week.

Further, the compounds of this invention can additionally be used to
treat asthma, inflammatory bowel disease, rhinitis, pancreatitis, cystitis (interstitial
cystitis), uveitis, inflammatory skin disorders, rheumatoid arthritis and edema
resulting from trauma associated with burns, sprains or fracture by the administration

35  of atablet, cachet, or capsule each containing, for example, 0.1mg, 0.5mg, 1mg, 3mg,
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Compounds of the present invention nmay al so be used to treat chronic
obstructive 20 pul nonary di sease including enphysema, adult respiratory

di stress wondieise? bronchitis, pneunonia, allergic rhini ®PCcs/Ussgesehal and
perennial), and vasonotor rhinitis. They nay al so be effective agai nst
pneunoconi osi s, including alumnosis, anthracosis, asbestosis, chalicosis,
ptilosis, siderosis, silicosis, tabacosis and byssinosis. 25 Conpounds of
the present invention may al so be used for the treatnent of inflammatory
bowel disease including Crohn's disease and ul cerative colitis irritable
bovel syndtBge0 “}ﬁaﬁéméaftqnﬁg d00mephines. 930mgsen 00 qf fecarmgonnd af thiyst i ti's)

uveitis, 1h0§ﬂt@mb@é%r)$ Hirdk @I58 RRES oAU BwRE oPEREd @HESa afd oPGARAR,
rheumatoid arth ede resul ti nﬁl fromtrau associ ated with buns,

ri
sprains or® "It?nélﬁﬂf;]%aseg%@él BHERR LAY Fel&fa. They may be used to
treat diabetic vascurmgahzkwbe utheabelislec}uenm&wwglaﬂhmﬁméha@e(ei £ ag pdsthopat hy,

oSt <30l Lt ESRUBIANGEn ol fl RSLbnAWIRLAS \ABRQERALRd M h Tnsul it s

(e.g. hyperg I'AUFi crea iftrite and
kal Ii kr ei rpsmqarthmiys eb@@n@midnythrltrhelyeunmylcmi@ea@ettnwymmm damie) as wadl axant s

for the tygsf ﬂ@%aﬂen?@@ﬁdﬂ Qgso&}ﬂ%d%?ﬁ L BRhitABkioh bREANCEF bHher US.

Addi ti onal I fective agai nst ||ver disease’  nultiple

sclerosis, %anatr@vasfcff/ﬂ talPlea F%@@éé’r cpsyle eachgonjgning/ (15653 7P B 110803/ 03338

at her oscl e0.98ksImg, @mgc,esmgveoﬂﬁgazimg 0kg! eoonargqqaﬁ@, Momg;foarsoa)mg of a
neurog generatlv L Se

oot odB9°"GautS of iR e on re afett Sie> oRu RS, o S 10 BORE s ve
agents, h edi|e he(in ac bxidideg releast fermuletagemes, twivegr Himetimes u@ﬁhg

prophyl actic and acuﬂ?ayqﬁg‘y be%@ﬁ?&q@ﬁ%b%ﬁ@%@ul E?tﬂgeﬂosgéﬁﬂﬁ&%er active

gingivitis, osteoporosrs, "benign prostatic h
bl adder . Amsis@Ence orshirkiesc éYmPQQ%@S%ﬂCB?éQ{%‘égh smu e bmﬁglyamag@n@sm ly wel l

known in tﬁi@te?{ma a?a%c@@axedQﬁnt%lahfimplﬁreifﬁ?@%@%k@&m&g blcy?m)ounds of dt hef .
prese |nver1 lOI’l or hei r entl a If1rtres na C undas o e
P eoons | ASHDIBRIGT o hGlst sRarb IO sspledash Lo dpmestor ermtbleyd IBgd i n
vitro). 100.3ing, bagyBmg)dmgnlOing] B5rhg\sentg, 000mg,d 26sef 250mg drbe0mpeatment of

pai 1 1 219 LA oD RO DR B Blyed hEBYSloe AEBEmee" |

25nmy, 50ntg dayoongn anzﬂmgded @E@swgforromlaa@t)m@cgftwwem mlpo@hme@ﬁ wekks i nvention

once every three {0 fiNimBOW Sod 19RERinfBhESROR b ERGrdels e & day, or (in
an extended rel ease mJI ation). once, twce
20  psoriasis and eczema by the administration of a tablet cachet or capsule each

containing, for example, 0.1mg, 0.5mg, 1mg, 3mg, Smg, 10mg, 25mg, 5S0mg, 100mg,
125mg, 250mg, or S00mg of a compound of this invention once every three to four
hours, once, twice or three times a day, or (in an extended release formulation) once,
twice or three times a week.

25 They may be used as smooth muscle relaxants for the treatment of
spasm of the gastrointestinal tract or uterus or in the therapy of Crohn’s disease,
ulcerative colitis or pancreatitis by the administration of a tablet, cachet, or capsule
each containing, for example, 0.1mg, 0.5mg, 1mg, 3mg, Smg, 10mg, 25mg, 50mg,
100mg, 125mg, 250mg, or 500mg of a compound of this invention once every three to

30  four hours, once, twice or three times a day, or (in an extended release formulation)
once, twice or three times a week.

Such compounds may be used therapeutically to treat hyperreactive
airways and to treat inflammatory events associated with airways disease e.g. asthma,
and to control, restrict or reverse airways hyperreactivity in asthma by the

35  administration of a tablet, cachet, or capsule each containing, for example, 0.1mg,
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15 three tines a week. The conpounds woul d be effective in the treatnent or
prevention of pain including, for exanple, bone and joint pain

(ost eoar tWOI0Bi0eyS77 repetitive notion pain, dental pain, cROTASOpedsss

nyof asci al pain (muscular injury, fibromyalgia), perioperative pain
(general surgery, gynecol ogical) and chronic pain by the 20 adm nistration
of a tablet, cachet, or capsul e each containing, for exanple, 0.1lny,

0.5ny, 1ny, 3ng, 5ng, 10ng, 25ny, 50ngy, 100ny, 125ny, 250ng, or 500ngy of a
conmpound of this invention once every three to four hours, once, tw ce or
t hree ti ned.5mg,dayg, 3org, g, meXASerpd 60me el Wass 12ome12Aimg o) Séhnegef 4 wi ce or
F hree ti ma%oﬂ\p?ﬁl?ckof tHE iR tti'oﬁ'ﬂ)'n@é vehyn{hk'é%m f %upsabﬂcef H}QiPe gﬂhréeoc{ gsxar’rpl €
i nfl ammat ory alrways di sease ?c roni ¢ obstructive’ pul nonary dPsease)
woul d be efafdayt oriél §n extentdeddeletsy ot lainm O0erd &Wise of Hiree imeehWEdh by t he

adm n: S”gt ilon Og g el @lay B%%E@féytré%& i{léﬁﬁé?@hﬂ&)@ﬁﬁ%COQ&%?idgiMngl‘;gr
exanple, 0.1ng, 0.5ngy, 1lng, 3ng, oSNy, ny, ng, . : ng, ng,
250ny, or SHew Fthma %%BGhEPYb?tOPIrﬁT?%S Wﬂbmﬁe&ﬁseawéécegﬂ%?@ﬁ?wt hree to four
hours, oncepndtiktish, OEcupafietl hithms, virallaybacierial eXacaibaedtaetheledother gase 30
formul ati on), once,, twcC

Qrn thre imes a.week. Further. the ounds of

thi o i ventlsRCii A Shar Al et nierds B e i ien & R rac or y
bowel di seasehet rdricapuicsgachanutrinaty, farsxampkt 0.ding, QiSntgei mgi 3malSmgystitis),
uveitis, I hﬁ¥§§% r i IS e j r N edena
resul ting 9&0 ﬂtragﬁ%kg’gggﬁﬁtg%gﬁi?gmgg##g?bgggg%ﬁghg?h??g@?%{e by the
adni ni 40r atinvsmtign opge evermiresto feurdigres, oRfie, WHR% B BIeSHACS AR aPiihal ~ f or
%arml Sis O-e&gaéde&re@melo fdrﬂ?lzaéiaﬁponzce;t%cew tQ%ggi@@%E]}vé%ﬁT /' Uso3/ 833?8t h_Sm:J,

ng, ng, ng, \ , , or. of a conpound o is
i nvention once ever y%yé@ytag%t&ﬁgg%m%g,a”ﬁh@ge?‘r‘lwl&‘@s”é’rl %Hfhé‘g ti mes a day,
or (in an adaxhiande,chntt&hc&a&easbeﬂmjst,a_hhlmm)si_soptﬂesis,tsﬂmis;silit:hsieealiabmis a week.
They may b%n&%géjsiéo‘é %9&‘&%]{ ad %uﬁ%?éi?a@r 'dﬁktnt%ﬁs"sf‘;)ﬂh{o%, Q?roﬂic I
operative anal'gesics) and 10 treat n gnna ory parn’o varleé‘quglns
(e.qg. l8st eokmenary of airwayseliseasco peonghitipralleraic rhimiéigraadivesameiesbignitis by

L eno- synoviigd sudfitbudaus b AR dachArkafsuldiioh ERALARIL rRlexBAbR, B38ACI at ed
W th angdl na, nmenstruati gn or_cancer ni st t1on a tabl et ,

by the ad
cachet, or CHP&UITRS S5 SBEnL UNEiNGS ?é’?‘ge%’ ??51@.%4 mg, §r 20{NE Py, 3y,
5ng, 10ny, cAhpeundOnibis ihG&N@n chdSem@ry Abd® fo@rhoa)olceptwiae dOtheengaesnd of
this i nventicpn on(ce every t.hree t.o chr Qurs, ance tvxfice or three tines
a day, or (in an exterided reléase formulation) once, twice or three timics a week.
20 Additionally, they may be effective against liver disease, multiple
sclerosis, atherosclerosis, Alzheimer’s disease, septic shock e.g. as anti-hypovolemic
and/or anti-hypotensive agents, cerebral edema, headache including cluster headache,
migraine including prophylactic and acute use, closed head trauma, irritable bowel
syndrome and nephritis by the administration of a tablet, cachet, or capsule each
25 containing, for example, 0.1mg, 0.5mg, Img, 3mg, Smg, 10mg, 25mg, 50mg, 100mg,
125mg, 250mg, or 500mg of a compound of this invention once every three to four
hours, once, twice or three times a day, or (in an extended release formulation) once,

twice or three times a week.

30 Combination Therapy

Compounds of Formula I may be used in combination with other drugs
that are used in the treatment/prevention/suppression or amelioration of the diseases
or conditions for which compounds of Formula I are useful. Such other drugs may be
administered, by a route and in an amount commonly used therefor,

35 contemporaneously or sequentially with a compound of Formula I. When a
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a day, or (in an extended release fornulation) once, twice or three tines a
week. They nmay be used to treat diabetic vascul opathy, post capillary

resi st ancwoams/ogisabet i ¢ synpt ons associated with insulitisPC&up03/03338

hypergl ycem a, diuresis, proteinuria and increased nitrite and kallikrein
urinary excretion) by the 15 adm nistration of a tablet, cachet, or capsule
each containing, for exanple, 0.1ng, 0.5ny, |Ing, 3ng, 5ny, 10ny, 25ny,
50nmg, 100mg, 125ng, 250ny, or 500nmg of a conpound of this invention once
every three to fggéﬁhours once, twice or three tines a day, or (in an

ext ended remRuRd phFoRmUlR { isHysed pontempqgancougly Wil e Qriipre okheRdBies, hey may
be used t opHareadenticd] campasinsy caithiningi sac opesdapein @\litioAto pisd¢dngsiuad and

eczema by t adm.ni st r.ati.on, of t.ahl et., cachet .. or capsul e. each

cont ai ni gl B/ BteEets” gt dhe s AR SRR SBRL” somy,
100ng, 123megnt dFOxtpn iocludOhoge tiat ase ompaude of moks sthemacting ingrediente every
three t fiﬂ‘éﬁ?iti@ﬁ%?coﬂ@&&d JAMMERURT. txé%'é&glefs!o%&eﬁa&f%ingggiébrﬁ R extended
rel ease fornulation) onte, twice or three tines a week. ey may be
used as sniay be ¢amkined with acampourde! Feraua b aithas sdmagisterpgseparaelt aran

gastroi nt ek kdiad phdrateu®ical loflpssitidOhs, liftltdee bhRE aoMiRfteddoohn’ s di sease,

ul cerative gol it1.s oqrgacgﬁncreatl tis bX the adm nistrati olq of a tagl et,
cachet, or(l H‘S&Rh"ée a ETEOBHIATITPRIGE 2go8stirgivding Prepgxyghens (Bagoniidd)  3ny,
5ng, 10ng, nodEngpidaDagiinflddamry d@gsiNS ABinclalind QOXy2 dfhibit@espshusad of this
i nvent{i~on : v hree to 3 [ n L ce.or three tines a
day, oer (iﬁrgéﬁngf? fédyndféggt?gﬁséglggg?%rgfréﬂl %?%%?Bm%gﬁ%%} (Ex\t%vmg%g’ %‘Férf) f]CIn e tinmes a
week. Suchfcobitpoderhprofey, thwrefsedluthiprefpe ibimafehyindoprofesakethyioéey eact i ve

ai rways angirbofdn@RlproXtn @mﬁﬁ)/piﬁz\f@ﬂaﬁ,gor SeRl&dlrottd, RiaBtofURY 5cid] sease
e.g. asthma, ~ and to_control, restrict or reverse airways hégerreactlwty
in ast hma B\ HoFaPTeENRAeG aid der v ves (indamahasqn, agereeiaqin, Alelokeapsul e each

cont ai ni nglidadc, xRiTgae, feQelbfiiac, ferBo O3/ ORGD LT, fiTéddS0BHREa38 0. 5ny,
ng rri)oﬁﬁg’ olgg%ﬁ?%%fqﬁ\%?z’it%ggﬂdagg@%%g?%FW%égﬁetgcggﬁﬂ&gﬁ?gggﬁgfg%rﬂaﬁ ce or
t hree ti newid derdaiiyesdflufenamanaced esriidanangt eaidemefenamicadcid mjflionicecid Wi ce or
three tinesmdoietiic i) b AR l8iddfithu IR hirmAlsh ﬁgaqhﬁé(ﬁi&ﬂ,wi c
ast hma i ncluding. al [8rgi ¢ -ast fatoplc or non-atopic) as well as
exer ci se- i fiderERsd iR EABRBIIOXEE1 YudeXicen and kwapsisano AalicyletasH agetylwhlialic or
bacteri al gxaeerRatefe AaidAB pyALbBhesN@Puzone, bezpiperylon, feprazone,
20  mofebutazone, oxyphenbutazone, phenylbutazone), and the coxibs (celecoxib,
valecoxib, rofecoxib and etoricoxib); (3) corticosteroids such as betamethasone,
budesonide, cortisone, dexamethasone, hydrocortisone, methylprednisolone,
prednisolone, prednisone and triamcinolone; (4) histamine H1 receptor antagonists
such as bromopheniramine, chlorpheniramine, dexchlorpheniramine, triprolidine,
25  clemastine, diphenhydramine, diphenylpyraline, tripelennamine, hydroxyzine,
methdilazine, promethazine, trimeprazine, azatadine, cyproheptadine, antazoline,
pheniramine pyrilamine, astemizole, terfenadine, loratadine, cetirizine, desloratadine,
fexofenadine and levocetirizine; (5) histamine H2 receptor antagonists such as
cimetidine, famotidine and ranitidine; (6) proton pump inhibitors such as omeprazole,
30  pantoprazole and esomeprazole; (7) leukotriene antagonists and 5-lipoxygenase
inhibitors such as zafirlukast, montelukast, pranlukast and zileuton; (8) drugs used for
angina, myocardial ischemia including nitrates such as nitroglycerin and isosorbide
nitrates, beta blockers such as atenolol, metoprolol, propranolol, acebutolol ,betaxolol,
bisoprolol, carteolol, labetalol, nadolol, oxprenolol, penbutolol, pindolol, sotalol and
35  timolol, and calcium channel blockers such as diltiazam, verapamil, nifedipine,
-28 -



allergic asthmas and "wheezy-infant syndrome” by the administration of a
tabl et, cachet, or capsule each containing, for exanple, 0.1ng, O0.5ny,
1nmg, 3ng,wbrg/o66510ny, 25ngy, 50ng, 100ng, 125ngy, 250ny, or PEOArsY3/af33s
conpound of this 10 invention once every three to four hours, once, twce
or three times a day, or (in an extended rel ease formulation) once, twce
or three tines a week. They nmay al so be effective agai nst pneunobconi osi s,
including alum nosis, anthracosis, asbestosis, chalicosis, ptilosis,
siderosis, silicosis, tabacosis and bySSInOSIS was wel | as adult

respi r at or pepiidil.rfelodipinenfipmarizines israshpioe ohisardipie apd niBodigingoi®ry or ai r ways

di sease, brlﬁ’&ﬁ'ﬂh&ﬂc% méid8b& Sachlab 'ﬁhtﬁﬂnﬁscaﬁﬁfés V@@Q@”ﬁ&%ﬂm‘é@hﬂb&%ﬁﬂ%) the
admi ni st ratl on of a table cac eac cont%l fo

exanpl e, 0.(fgastreintgsiinal fﬁﬁpa%'ﬁﬁfﬁc%ﬁﬂc g Pl%ﬁﬂpo%}‘r@e 196 ,1“%25rrg,
250ny, or 00 @frings, @sa;vmpasrtdpwnowm)lmlem imonclondexavery three to four

hour s, or three n_an _extended rel ease

f or nul a ﬁ?ycwc%za&%e Cémé?prf’ﬂcge‘gﬂ?qpﬁﬁg%g’ \‘i@&%oxﬁ@nﬁﬁlg? A %naef 'l'y, they may
be eff ect | veethoaiesiol) backferd idsmadene, dmlztpqnh er ogheradsiey, (1 Bt gvait oscl er osi s,
Al zhei ner’

ant1 - hypot SR SERAE 3R I puiiOF brfhelicid Spe el ML) b for finBAoid
headache, asthgHap asrmqﬂamrqaigtep@ltsamﬂraétnioemaglaccsfé @pd goldesod J@nbs ed head

trauma, ir rhioatilRe; t{@xﬁlru SISO e RE RB hichtHnBY ahd ealadirng] stratl on of a

tabl et, cac or ca e h 25 cont ai for exanpl ng, 0.5ny,
et SN SE@W@ SBoRgtbBRgnS PR P SEH RO PHeRy of o
conpound ofanbshhalcsn(\lémntomerpMu@/mcy at heyedovig vﬁlacyclodmoandsfamoynievir;t wi ce or
t hree tines y [ mul ati on) once, twce or
three times" (Wé U Egﬁgmn§§%§%g§ﬂ062%§ ﬁ%%%hds of Formula | may be
used in conbinati on with other drugs that are-used in the
treat ment/ pg;eneihi PRISMRRAr €ssion or amelioration of the d| seases
ondltlons for which conP unds of Formula | are usef rﬂ@gthﬁg drugs
may be Sadrissesstng e AfigitsofSsigcieddhemperngs t%ﬁﬂlﬁlrff’t 8 Pher ef or,
35 cont errpcR@e%@usl y or sequenti aI ly with a corrpound of For rrul al. Wen a
-27 WD 03/ 066577 PCT/}#SdO(ﬁ/ 03?3% TTF und of or u31 o IS | (i"ro
cont enpor aneous! y wi t NGB Wﬁlf aﬁ'éraredl?eﬁg% % B%glr %5% o4t
conposi t i orClHOneHs thangalsy ekprotstbe humagsabbit, agtdort dagrB t eeptersowiigiideells of
Formul a | 'tﬁat@xﬁie% e %unag %%rlg&ﬂ)%ry Fol B8 r&:@ﬁ{og%@y,tckﬁ@lre%gma%ﬂ Flogns of the
20  culture flasks in PBS/ImM EDTA and centrifuged at 1000xg for 10 minutes. The cell
pellets are homogenized with a polytron in ice cold 20mM HEPES, ImM EDTA, pH
7.4 (lysis buffer) and centrifuged at 20,000xg for 20 minutes. The membrane pellets

are rehomogenized in lysis buffer, centrifuged again at 20,000xg and the final pellets
are resuspended at 5mg protein/ml in assay buffer (120mM NaCl, 5mM KCl, 20mM
25  HEPES, pH 7.4) supplemented with 1% BSA and frozen at —800C.

On the day of assay, membranes are centrifuged at 14,000xg for 5
minutes and resuspended to the desired protein concentration in assay buffer
containing 100nM enaliprilat, 140ug/mL bacitracin and 0.1% BSA. 3H-des-arg10,
leu9 kallidin is the radioligand used for the human and rabbit B1 receptors, 3H-des-

30  arglO Kallidin is used for the rat and dog B1 receptors, and 3H-bradykinin is used to
label the human B2 receptor.

For all assays, compounds are diluted from DMSO stock solutions
with 4uL added to assay tubes for a final DMSO concentration of 2%. This is
followed by the addition of 100uL radioligand and 100pL of the membrane

35  suspension. Nonspecific binding for the B1 receptor binding assays is determined
-20.



present invention include those that al so contain one or nore other active
ingredients, 5 in addition to a conpound of Forrmula I. Exanples of other
active i yoadioessts that nay be conbined with a conpound @®@CTRSPINA338 |,

ei ther adm nistered separately or in the sanme pharmaceutical conpositions,
i nclude, but are not limted to: (1) norphine and other opiate receptor
agoni sts includi ng propoxyphene (Darvon); (2) non-steroidal
antiinflamatory drugs (NSAIDs) including COX-2 inhibitors such as 10
propionic acid derivatives (alm noprofen, benoxaprofen, bucloxic acid,

car pr of en, usieg buViedes-arekbiatledia and nonspeafie hinding fopttsr B4 geﬁeptplblﬁpr of en,

i ndopr of enyedkeiAR §1iBN 1M B}a'Ei?HhHlf %bem[@ﬁmated% ﬁﬂfn@?ehﬂperdmfé peadn,
pranopr of en, suprof en, t| aprof eni.c acid, rofgg%asgﬁcetl c acid

derivati vefor 6P HuBHEs Iﬁ‘élﬂ‘YPd bydetrati L ysine %TEF‘JﬁC a}‘fe &ve ®%i cl of enac,

f encl of enapadib&itshigzétainae gl the Blndriiazamted usingf eWatlac BoufeaassindBatigoxepac,
oxpi nac, sulindac, tiopinac, tolnetin, zidometacin, and zomepirac), fenamc
aci d deti vaRINRs (fI uf enam ¢ aci d, mecl of enani ¢ _aci d, nmefenam c acid,
niflunic acid and t 3h¢ eorappundaof thys mtyfnpmdweaffbnwpr e racapittiivat i ves

(difluni Sa{he%'a yéf A#I\f &?xl.anstrat@ef b%&ﬁn& bﬁ% tﬁamsm rex e@aﬂﬂtag‘e@dmasam and
t enoxi can) ,

acet sal i cyl aci d S;thﬂ a and t he
pyr azol oneﬁ’e(aéiﬁé(zf@wéts bg dessthas rWI‘éﬂ‘“"’eP é‘iﬂr%lﬂ%‘f?é‘tagﬁ?il ’r’g‘ﬁ %\’i‘BEE ess
ox%/phenbut %g es N ey mmeaamiage@mdhmemundmﬂmhmnoﬂnhavevmmpxi b,
rof eco nd, et ori.coxib): (3) corti ch e ,
budes oh¢ defor g bradypin %%%8%@%’%%"366% ‘éfyg?%% tr%(lfle g ﬁqu %&QR&Q%’ g'bl one,
pr edni sol otte,affmiegfor sieri@! axveptor isatrisastolOdiobt, a(ldlprelfnrgblaquarequfolfde@wt or

ant agoni st pheni rani ne, chl orpheniram ne,
dexchl or phgnrzllf ?&équnﬂen§§ rége?%?ol i dine, 25 cl emastine, diphenhydram ne,

di phenyl pyraline, tripelennam ne, hydroxyzine, nmethdilazine, promethazine,

trimeprazi nge, ﬁg@ﬁ% RBin BY NeiRRtsadi ne, ant azoI i ne, pheni ram ne
pyril am ne, em zo terf enadi ne | or a(gﬁﬁll ne, cetiri.zi desl or at adi ne,

f exof ehadi ne and Iev@clé’tgi"?‘is%i‘}ﬁléce agciyn SROBHZALONAVES ZRIWiP, LE?’r{’tgefgonl sts such
as cineti mua,eescéra;enmagmg@laaaeam(ELI@RU\GCHO&:)eupemremrrgmpBu médepidror s such

| e d t
s omeprazol . R0CRRTLPLEESLE A SIATERLRLE) e boACL AT
mont el ukas DMPBMaovemkight Véails wedré washed;two 8imagrwigsa Bh)@@blﬁgwal baffgiedéalt
myocar di al 61%85':‘5?%*& hef! ?Ac'dghtﬁg vJ“ﬂthM Fﬁxosyﬁﬁ ofe hBid t 39y CEikd pladfdheteS 0SOr bi de

nitrates, eta ers such as ateno r ol ol pro prano] ol ,

acebut 80 ol thsatwashediwo timps Wih Sugered sali sebtion ¢ an L0l f fufferwagadged to
oxpr enol ol ¢adhepOYFeied wefl (}ﬂﬂﬁh@ﬂx theFONBR chlt@ﬂd aﬁ&wéd tméq(ulhbraél foraabci um
channel bl ockerSﬁ]uch as d azam Vel 8pa% , r11 dtl ALo 28
minutes. The test compound was then added'in 50ul’volumesto owed five ffnutes
later by 50ul of agonist (des-arglO kallidin). Relative fluorescence peak heights in the
absence and presence of antagonist were used to calculate the degree of inhibition of
25  the BI receptor agonist response by the test compound. Eight to ten concentrations of
test compound were typically evaluated to construct an inhibition curve and determine

IC50 values using a four-parameter nonlinear regression curve fitting routine.

Assay for Bradykinin Inverse Agonists
30 Inverse agonist activity at the human B1 receptor was evaluated using
transiently transfected HEK 293 cells. One day following transfection cell flasks were
labeled overnight with 6uCi/m! [3H}myo-inositol. On the day of assay, the media was
removed and the attached cells were gently rinsed with 2x20ml of phosphate-buffered
saline. Assay buffer (HEPES buffered physiological salts, pH 7.4) was added and the
35 . cells were detached by tapping of the flask. The cells were centrifuged at 800xg for
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WO 03/ 066577 PCT/ US03/ 03338 bepridil, felodipine, flunarizine, isradipine,
ni cardi pi ne and ni nodi pine; (9) incontinence nedications such as

ant i nruscawpmBoess7e. g., tolterodi ne and oxybutinin); (10) pgagtSo®oissesti nal
anti spasnodi cs (such as atropi ne, scopol am ne, dicyclom ne,
antinuscarinics, as well as diphenoxylate); skeletal nuscle relaxants 5
(cycl obenzaprine, carisoprodol, chlorphenesin, chlorzoxazone, netaxal one,
met hocar banol , bacl of en, dantrol ene, di azepam or oi phenadrine); (11) gout
medi cations such as allopurinol, probenicid and col chicine; (12) drugs for
r heunat oi d fivamintes dusl sesperdedras kB @Xlaing in assephoffersupplemetiei ogihucose and
gol d sodi UmymhliiRh 3hRride LAk f48m fR: RALERANIARLS. GHORAR ALGAR onat e

and ral oxi f ene;. 1,% decongestants such as pseu \gg. -
pheny! pr opis81 distriRuted tq iibes genipiningfess cpmppest orveBicleaifier ke agdigonnl Ugs such

as acycl ovinfinutygthaeytek Merd traddgerfals M 70¥ water B 3D)midlies -BifEBt i ¢S such as
ani.setron.  Biol ogical ation 15 Assessing. the

ondansetron_and. gr Eval .
AfFfinit of“cégﬂ%é’gt‘%‘if IpAEA b t]i‘eoa‘%i‘tm? ¥3 %PW%}WRPWMO@U@H 8pd the
Recept or Ratieswegariatediondiafpr 88saiystearEhepeld wasmhen HaitRgize® Whh M ahgom CHO

cell s that ;st : r i 1. or. dog Bl receptors or
0 ool 1o RS YeRIRR, PO MR L ARRKS . [ o BBl FRP) Lo
celI's are HIMpEstasdecovererd by stmtandrien ¢xchekes dhnopBSEtaphic E8TAIGuesiaent 1 i f uged
at 1000xg @Jntilz@e{}bgg}i'%ﬁﬁ scihfiBatfl doun@ﬁé]. {Iﬁ&eﬁeﬁc{ i%g@%&?l?gy%@%emlﬁegbyol ytron

inice,col %gwM E 1mM EDTA, pH i ) and centrifuged at
20, 000%5 f BeRip KD 2 tepfeopeBRG FRducrs) hagldcellsincybatedvigerade i n | ysi s
buf fer, cetdvelsfoll fadlimgabnmahoQsHR@xgcandlatibe, final pellets are
resuspended at 5ng protein/m in assay buffer (120mM NaCl, 5nM KCl, 20nM
25 HEPES, pH 7.4) supplenmented with 1% BSA and frozen at -80C. On the day
of assay, rAbbhtevitiers Heed centrifuged at 14,000xg for 5 nminutes and
resuspended to the degi e i i f

Cont a1 pi g 100nM enai [ or A E R EAAE R e oRihnlhs RAEN SR savea

3H deslar gPBerwipeinghg spacifigation's t he radi oli gand used for the human and
rabbit B 1 rBoepbes¢)s, 3H deﬁb&g}m&&gamoﬁwl lidin is used for the rat and dog
B 1 receptor med 3H bradyhj m@n is used to |abel the human B2 receptor.
For all assé@g, conpounds aP &M @PHEBH S r om DVBO st ock sol utions with 4L
added to assB¥H ubes for a finmahylfoMi@nédencentration of 2% This is

DMSO Dimethyl sulfoxide

EDC or EDCI 1-(3-dimethylaminopropyl)3-ethylcarbodiimide HCI
eq. equivalent(s)

ES (or ESI) - MS electron spray ionization - mass spectroscopy
Et ethyl

EtOAc ethyl acetate

EtOH ethanol

FAB-MS fast atom bombardment-mass spectroscopy
HOBt I-hydroxybenzotriazole hydrate

HPLC high pressure liquid chromatography

LCMS Liquid chromatography/mass spectroscopy
LHMDS lithium bis(trimethylsilyl)amide

Me methyl

MeOH Methanol

MHz megahertz

MsCl Mesyl chloride
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foll owed by the addition of 100L radioligand and 100L of the nenbrane 35
suspensi on. Nonspecific binding for the Bl receptor binding assays is

det er m newO 03885WO 03/ 066577 PCT/ US03/ 03338 using | M desPargio3/bzabs i di n
and nonspecific binding for the B2 receptor is determned with 1M
bradyki nin. Tubes are incubated at roomtenperature (22C) for 60 m nutes
followed by filtration using a Tonmtec 96-well harvesting system

Radi oactivity retained by the filter is counted using a Wall ac Beta-pl ate
scintillation 5 counter. The conpounds of this invention have affinity for
the B 1 receyﬁ%& in the abduethy®suye as denonstrated by results of |ess
than 5SM It pwgpgadvant ageousnﬁg]@grmgglﬂgﬁ@@g%n{:@sults be |l ess than 1M even
nor e advanta%eous for the results be less than 0.5M It is further
advant ageous ¥ fat conpounds“ﬂﬂ“?%#@u?ﬂ% ntion have affinity 10 for the
bradyki ni n BTHFr ecept or ovetettahgdrbfuzglyki nin B2 receptor; nore

advant ageously, the affinity for the B 1 receptor is at least 10 fold, and
preferably over 100 fold, over that for the B2 receptor. Assay for
Bradyki nin B 1 Ant ag@oipbsndssofBarrage himey be pdpered acedrdingrvo thetfollpwingi on was
noni t or ed 1.0 escence | magi ng Plate Reader (FLIPR). CHO cells
expressingﬂﬁhg '%”%g%g%%or were plated in 96 or 384 well plates and
allowed to incubate in Iscove's nodified DVEM overnight. Wlls were washed
two tines with a physiological buffered salt solution and then incubated
Wi th 4uM Fluo-3 for one hour at 37C. The plates were 20 then washed two
times with buffered salt solution and 100uL of buffer was added to each
well. Plates were placed in the FLIPR unit and allowed to equilibrate for
two mnutes. The test conpound was then added in 50ul volunmes foll owed
five mnutes later by 50ul of agonist (des-arglO kallidin). Relative
fluorescence peak heights in the absence and presence of antagoni st were
used to calculate the degree of inhibition of 25 the B 1 receptor agoni st
response by the test conpound. Eight to ten concentrations of test
conpound were typically evaluated to construct an inhibition curve and
determ ne | C50 values using a four-paraneter nonlinear regression curve
fitting routine. Assay for Bradykinin Inverse Agonists 30 |Inverse agoni st
activity at the human B 1 receptor was evaluated using transiently
transfected HEK293 cells. One day followi ng transfection cell flasks were
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| abel ed overnight with 6uC/m [3H nyo-inositol. On the day of assay, the
medi a was renoved and the attached cells were gently rinsed with 2x20nmlL of
phosphat ewbuwBbesserl saline. Assay buffer (HEPES buffered phaydiSod/egssal
salts, pH 7.4) was added and the 35 . cells were detached by tapping of the
flask. The cells were centrifuged at 800xg for -30 WO 03/066577
PCT/ US03/ 03338 five mnutes and resuspended at 1x106 cells/m in assay
buffer supplemented with 10mM Iithiumchloride. After 10 m nutes at room
tenperature, one-half m aliquots were distributed to tubes containing
test conpodfdB¥Eehicle. After an additional 10 minutes the tubes were
transferred to a 370C water bath for 30 mnutes. The 5 incubation was
term nated by t addition of a i[%%perém oric acid solution and the tubes
. /

were placed gn i for R8® ninute cid was then neutralized with KOH
and the tuB&S—pentrifluged to pelle E‘Hﬁqcated material. [3H Inositol
monophosphat 30t or as regévered stangqard i on exchange

chr omat ogr aphi ¢ t e que

a\[a(nd qua[é' QEE y liquid scintillation
counti ng. Inverﬁm/agoni S Al jeb Y ined by 10 the degree to which

[
a test compound redgfed Dals 2 ﬁel | EDONCHO®Bied with vehicle) |evels of

[ 3H i nosi tol nonoph pﬂa&’e accunul ati on. Abbrevi ations Used The foll ow ng
abbrevi ati ongshave the nmeani ngs indicated,unl ess stated 15 otherwise in
t he specificatingn: BOC (boc) t-butyloxycarb |  DCM di chl or onet hane DWW
di met hy! f orgtani’de\ DWE®I et hyl  sul f oxjzde_EDGS,_oNHzDCI

1- ( 3-di net hyl arfvnopr opyl ) 3- et hyl (i H& itmd eq. equivalent(s) ES (or
ESI) - MS el ectron spray ionizat i_ﬁ_l_-_@ass spegctroscopy Et ethyl EtOAc
NH hanol FAB-I\@)M@G; at ondpbo dnent_. mass spectroscopy

et hyl acetate h b
HOBt 1- hydr oxybﬁntzot ri azolR "hydrate HPLC hi gﬁabpr éssur e R qui d
chr omat ogr aphy «

R°CO,H m
EDCI, HOBt
or
R°COCI
5 In Scheme 1, compound (Ia) is assembled by coupling the

biarylmethanamine derivative (1) to the protected aminocycloalkanoic acid (2) using

standard peptide coupling reagent combinations, such as EDCI/HOBt, in an

appropriate solvent, such as THF, to provide (3). The Boc protecting group is then

removed by the action of an acid, like HCI, in an appropriate solvent, like MeOH, to
10  yield an ammonium salt from which the free-base derivative (4) may be obtained

using an appropriate base, such as ammonia, and an appropriate solvent, such as
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LCVS Li qui d chromat ography/ mass spectroscopy LHVDS |ithium
bis(trinmethylsilyl)amde Me nethyl MeOH Methanol MHz negahertz MO
Mesyl chlwoiod®e6s31 WO 03/ 066577 PCT/ US03/ 03338 NEt 3 Tri etPloyltsod/oas3NVR
nucl ear magnetic resonance TFA trifluoroacetic acid THE tetrahydrofuran
Compounds of fornula | may be prepared according to the foll ow ng
illustrative schemes. -32 WO 03/066577 PCT/ US03/ 03338 SCHEME 1 NH2 R7b R4
\ Rdb R3a NHBoc R 3b Réa m(2) OOCH 7a/ | 1 R6b (1) R6c EDCl, HOBt 4a 4a
NH2 R b > NHBoc RR M (1) HCl(g) m3b R7b (2) base 0 3b N H R7b R3a R6a
R3a Réa 3 cRinaoforireBhis arpige denivatiye Rbs thre écadierotithRa garkexyliRasid omNH

carboxylic acid equivalent to yield title compound (Ia). Alternatively, the acid-salt of

(4) can be used in the final reaction to yield title compound (Ia) provided an

appropriate base such as triethylamine is added.

5 Alternatively, compound (Ja) may be assembled by coupling the
biarylmethanamine derivative (1), with the acylated aminocycloalkanoic acid (5) as

shown in Scheme 1a.

SCHEME la
10
R4b
NHC(O)R®
OH (5)
EDCI, HOBt
m
R6C
(Ia)
A number of synthetic strategies may be employed to assemble the
intermediate biarylmethanamine derivative (1) as shown in Schemes 2a-2c.
15
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R5CO2H M EDCI, HOBt O NH R7b or R 3b , R50001 R3a Réa R7a / | R6b (la)
R6c 5 In Schenme 1, conpound (la) is assenbled by coupling the

bi aryl mretwanatnsase7 deri vative (1) to the protected am nocyeCoaiskaomssds acid
(2) using standard peptide coupling reagent conbinations, such as

EDCI /HOBt, in an appropriate solvent, such as THF, to provide (3). The Boc
protecting group is then renoved by the action of an acid, like HClI, in an
appropriate solvent, like MeOH to 10 yield an amoniumsalt from which the
free-base %%%F%ﬁ%i y.e (4) may be obtained wusing an appropriate base, such
as ammoni a, r12appr opriate solvent, such as -33 WD 03/066577

PCT/ US03/ 03338 chloroform This am ne derivative (4) is then reacted with

a carboxylic acid o7carboxylic acid ivalent to yield title conpound
(la). AltermMiveky, the acid-jggl.t o\/ 4) can be used in the final
reaction to vyiel tl e conpound |a) Yroyi,ded an appropriate base such as
triethylam ne i s added. GHAlt er nat veT—,_Pcorrpound (la) may be assenbl ed by

coupling the R7r§1i/aryl r’r@ hanam ne gecm ative(q)1), with the acyl ated
am nocycl oal kanoi ¢ aci@H( )as ¥ rn Schene la. SCHEME |la 10 R4a R4b
s NH2 7b R3a R NHC(OR5 R3b FR 6a°fEH (5) R7a/ R 6b EDCI, HOBt (1) R6C

Raney Ni /R6a
Ha N REb
/o
5 In Scheme 2a, the cyanobiaryl derivative (8) is assembled using a

Suzuki reaction between an aromatic boronic acid derivative (6), or an appropriate
boronic ester derivative, and an aromatic halide (7) in the presence of a
triarylphosphine, like triphenylphosphine, and a metal catalyst, like palladium acetate.
The resultant cyano biaryl intermediate (8) is then catalytically reduced to the

10 corresponding amine biaryl derivative (1a) using hydrogen and a metal, such as Raney
Ni, in an appropriate solvent.

Alternatively, as illustrated in Scheme 2b, a methanamine derivative

(9), after primary amine protection with an appropriate protecting group such as Boc,
is elaborated to the pinacol boron ester (11) using a palladium catalyst in an

15  appropriate solvent, like dimethyl sulfoxide. This boron ester (11) is coupled to an
aryl halide derivative (7) employing Suzuki reaction conditions to yield (1).
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RiaR5 R4b NHM O NH R7b R3b RBa\ ReGa Rra / / R6b R6c (la) A nunber
of synthetic strategies may be enployed to assenble the internediate

bi aryl mretWweanansase7 deri vati ve (1) as shown in Schenes 2a- 2@CTAB03/63838\0

03/ 066577 PCT/ US03/03338 SCHEME 2a R7b Réa NC I/Br \/1 R6b R7a~ BCH (7)
6¢c~/ OH (6) RPd cat. NC R7b NH2 R7b R6a 6a Raney NN R R7a R6b H2 R7a / |
\/1 R6b (8) R6c R6¢Cc (1la) 5 In Schene 2a, the cyanobiaryl derivative (8)
is assenbled using a Suzuki reaction between an aromatic boronic acid
derivative (6), or an appropriate boronic ester derivative, and an
aronati c h&OHEME?Zp in the presence of a triaryl phosphine, like

tri phenyl phosphi ne, and a netal catalyst, |ike palladiumacetate. The
resul t ant cyanoNlp_| aryl internediate (8) NI§I then catalytically reduced to

the R R™ /R7b ji ,B—B\ i
R BOCQO g3 o ©
R?a/ Br / Pd cat.

DMSO
(9) (1 0)
NHB I/Br 3 NHz R’
oC a
R R70 i \/\/ R~
3b R™ R R
R 7 AN
> B/O ( ) -BOC R?a/ I /j_RGb
R" \ Pd cat [
O RSC
(11) (1)
5 A third method for the preparation of biarylmethanamine derivatives is

depicted in Scheme 2c. The biaryl moiety (14) is first assembled using a palladium
catalyzed coupling of (12) with an aryl zinc compound (13) as shown. The methyl
group of biaryl (14) is then elaborated according to the three step sequence of
halogenation, nucleophilic displacement of the halogen with azide, and reduction to
10  provide the corresponding amine intermediate (1a). Alternatively, the
biarylmethanamine (la) can also be prepared starting from the arylcarbonitrile (16)
and aryl zinc compuond (13) as previously discussed. The resulting biarylcarbonitrile

(8) is then reduced using hydrogen to provide (1a).
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10 correspondi ng am ne biaryl derivative (la) using hydrogen and a netal,
such as Raney N, in an appropriate solvent. Alternatively, as illustrated
i n Schenew®3/essmet hanam ne derivative (9), after primarpcanisn®oizsot ecti on
Wi th an appropriate protecting group such as Boc, 1is elaborated to the

pi nacol boron ester (11) using a palladiumcatalyst in an 15 appropriate
sol vent, like dinmethyl sulfoxide. This boron ester (11) is coupled to an
aryl halide derivative (7) enploying Suzuki reaction conditions to yield
(1). -35 V\gcgﬁ%&g 577 PCT/ US03/ 03338 SCHEME 2b R3a NH2 b 3a NHBoC R7b q o
B-B BOC O b JCT 2 Rb Pd cat. R7a Br Rfa Br DMsO (9) (10) 6a 3a
NHBoc 7b I/Br R R3a NH2 R 7b R R R6c j R6b Rsb Réa Rib ~(7) O _ -BOC R 7a
R7a B, Pd cat. R 67O R6C 11) (1R5 A third net I]gzlb for theygpseparation

of biaryl mgeanampe derivat#Qes 13 *Bepi cHgB. i nScheme 2c —Fhe—biraryl
noiety (14) is | assenbl ed bi ng-mpal | adi at al yzed cg@;gll i ng of
(12) with an ar Lnc corrEougg C as shown. et hyl Rg.gr oup of bi aryl
(14) is thengedabor atBdOddtor deng t d18he t hr Fquénce

hal ogenati on, nucleophilic dis t of the hal oged,wiihhexzi de, and
reduction to 10 (d2bvi de the cotaé@éondi ng amig) i nhermediate (1a).
Al'ternatively, the bharylmethanam ne (la) can a?so je prepared starting
fromthe aryl carboniBrile (16) and aryl zinc compuond (R3) as previously

di scussed. B ing biarylcarbonitrile H,N
Rsa 1-NaN4 /R6a
7a” 2"Ph3P 7a
R -~ Reb R ~|"Reb
(1 5) RGC (1 a) 6C
n
NC R lzn\l S o8 NG
-I-R
@ QX2 @ Res
R’a 4 Br/OTf/I 6c R’a 4 Y
| -R
(16) , Re’ b
Pd cat. (8)
5 It will be appreciated by persons skilled in the art that functional group

interconversion can be used to provide various compounds of formula 1. As
illustrated in Scheme 3, derivative (3a) is bis-deprotected first by the action of a
strong acid, like TFA, and second by alkaline hydrolysis in a suitable mixture of water
and an organic solvent, like methanol, at a temperature between 25 and 100 °C to

10  yield the amino acid derivative (17). Prior activation of a carboxylic acid (RSCOOH)
with an appropriate set of peptide coupling reagents, like EDCI/HOBt, forms the
‘active ester’ which then reacts with the amino acid derivative (17) to yield (18). The
latter compound can either react with amines (HNRDBRC) or alkyloxy amines
(H2NOR®) under the action of an appropriate set of peptide coupling reagents, like

15  EDCI/HOBEt, to form the claimed compounds (Ib) and (Ic), respectively.
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(8) is then reduced using hydrogen to provide (la). -36 WO 03/066577

PCT/ US03/ 03338 SCHEME 2c H3C R7b Enl /R6a H3C R7b N BS a -R6b CCl4 R
R7aX Br/ Qvb/oB/o&6C /(13) R7a ' 6a (12) Pd cat. | ' -R6b PCIANSIRGS3IR’L R7b
Br H2ZN / /R6a 1-NaN3 (e R6a 7a/ 22-Ph 7a/ R-R6b Rs, -R6b (15) R6c (1 a)
R6c NC H2 R7b En". R6a En". NC-R 6b R 7a Br/OIf/l Rsc / 7al sa R (13) R
~ - -R6 (16) RGo b Pd cat. (8) 51t will be appreciated by persons
skilled in the art that functional group interconversion can be used to
provi de varijous conpounds of forrmula I. As illustrated in Schene 3,

deri vati ve Y@&MES3 bi s- deprotected first by the action of a strong acid,

| i ke TFA, and second by al kaline hydrolysis in a suitable m xture of water
and an organigssolvent, |ike nmethanol, at a tﬁfﬁperature bet ween 25 and 100
Cto 10 yiel & thg amino acid derivative (17). 'Pxior activation of a

car boxyl i ¢ pgoid (RSAUABPC w_tRaapcappr opri aRé-set Nplept i de coupl i ng
reagents, like I/ HOBt, f y )

) jve est g which then reacts with
the ami no acid de%ri\vati ve ¢ ﬁt}\ﬂeo . The

O~ 'NH

R4a\
5
O i) EDCI, HOBt R*—< -\ ~NHCOR
o R oME. .
i) (17) gsb NH o o
CO,H
245
EDCI, HOBt m7a” N e
HNR®R® (18) \/)6
. RC
R4a\ 5 EDCI, HOBt
RAb_< NHCOR H,NOR®
) R4a
R“b—i\ NHCOR®
m

(Ic) =

5 N-alkylation is illustrated in Scheme 4. The amine (4) is alkylated
with excess alkyl iodide (I-R1) in an appropriate solvent, like THF, in the presence of
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| atter conpound can either

(H2NORa) under the action of an appropriate set of peptide coupling

r eagent s, wbiok®eess7 EDCl / HOB
respectively.
NH2 R 1-TFA, DCM R M 2- NaOH, MeOH wat er.

react with am nes (HNRbRc) or al kyl oxy am nes

to formthe claimed conmpound®Ciusps/easas (1 c),
-37 WD 03/ 066577 PCT/ US03/ 03338 SCHEME 3 4a 4a R> NHBoc R
MONH7b ONH7b R R3b R R3b

C02CH3 R CO2H R a (3a) Rra/ / I \ -R6b Rfa/ 6¢c (17) R 6b O-\R6Cc R Rda
5 i) EDCl, HOBt R4b | , NHCOR HOR5 DM mii) (17) Rib NH R7b CO2H Ri a
EDCI, HOBt R7a/ A/ | \ R6b HNRbRC (18) J \sc R R4 a EDCI, HOBt R4b |

NHCORS H2 N@Racidprcayegger, like triethylamine, at elevated temperatures to provide (19), along

with bis-alkylated material. Secondary amine (19) is then converted to the title

compound by reacting with a carboxylic acid or carboxylic acid equivalent to provide

(1d).
5
SCHEME 4
R4a 4a
S\ _NH 4': A\_NHR'
R™— 2 R*—<
m I-R', NEt, m
THF, reflux
RBa
N e
X
RGC
R4a
N\
Réb_<
R°CO,H m
EDCI, HOBt
or
R°COCI
ad) Rée
10 The preparation of compounds of formula I having a 1,2-cis- or 1,2-

trans-cyclopropyl moiety is illustrated in Schemes 5 and 6. According to known
procedures (K. Burgess et al., J. Org. Chem., 57:5931-5936(1992)), di-tert-butyl
malonate is elaborated to derivative (20). The N-Boc group is removed using methane
sulfonic acid according to L. S. Lin et al. Tetrahedron Lett., 41:7013-7016(2000) to

15  give amine (21). This amine is allowed to react with a carboxylic acid or carboxylic
acid equivalent under appropriate peptide coupling conditions to yield (22). The terz-
butyl ester is then cleaved with an acid, like TFA, in an appropriate solvent, like
DCM, to provide acid (23). Biarylmethanamine (1) is then coupled with the acid (23)
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03b N\H 7b RAb | NHCORS R CONRR m Ria Rra/// 6b O3b NH7b J RR\R
CONHORa (Ib) Rsc Ral Rfa/ I Rsb (lc) Rsc 5 Nalkylation is

i Il ustratwo onedSchenre 4. The amine (4) is alkylated with extass3/ed3ss |
iodide (1-R1l) in an appropriate solvent, like THF, in the presence of -38
WO 03/ 066577 PCT/ US03/03338 an acid scavenger, |like triethylamne, at

el evated tenperatures to provide (19), along wth bis-al kylated material.
Secondary am ne (19) is then converted to the title conpound by reacting

with a carboxylic acid or carboxylic acid equ lent to provide (lId). 5
SCHEME 4 RIS 2RRAPTRIESeRALPIRiRe cO P?mglfe ntSl\@f 7l PFPuﬁlCCrtB?l ex NH
Ri b :*j ThR6tle conipouRrd (Ie)l er%aeﬁﬁbra(léﬂ of?(Ié)CIo(ali&)tloﬁhl%mpBﬂﬂdﬁf fBdhulh IN- CORS

ROCC2H M qulay bygg%tomlﬂﬁsl%dtﬁsmg procedules wRﬁ;lq(nown to those skilled in the art. For

example, the acetyl group may be removed by hydrolysis to provide the corresponding
5  alcohol; the alcohol may be converted to the corresponding sulfonate by treatment
with sulfonyl chloride, and the sulfonate may be converted to the corresponding
halide by treatment with a source of the halide. These and other functional
transformations to provide compounds of formula I are described in typical organic
chemistry textbooks such as March’s Advanced Organic Chemistry: Reactions,
10  Mechanisms, and Structure, 5th Ed., John Wiley & Sons, 2000.
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RSCOCl R3a R7a6b Il .J R (Id) R6¢c 10 The preparati on of conpounds of
formula | having a 1,2-cis- or 1,2- trans-cyclopropyl noiety is illustrated
i n Schenew0®3a6i$76. Accordi ng to known procedures (K BulPgedsoyo3sas ., J.
Og. Chem, 57:5931-5936(1992)), di-tert-butyl malonate is elaborated to
derivative (20). The N-Boc group is renoved using nethane sulfonic acid
according to L. S. Lin et al. Tetrahedron Lett., 41:7013-7016(2000) to 15
give amne (21). This amine is allowed to react with a carboxylic acid or
carboxylic acid eqU|vaIent under appropriate peptide coupling conditions
to yield (SPHEMERe tert- butyl ester is then cleaved with an acid, |ike
TFA, in an appropriate solvent, like DCM to provide acid (23).

Bi aryl met hanam neg(1) is then coupl ed with the acid (23) -39 WO 03/066577

L0 SR LT 1 TR SR, O L e |

to addltlonal conpounds of fornuEa be acconpl i shed usizng procedures
wel | knownt-Ba se skilled iny %]t- dPAcdRaMbl e, the @p//ét\scb Eoup may
be renoved by hydpol ysis t@Op)r ovi de e correspondi ng &89l cohol; e

al cohol may be converted to the correspondi ng sul fonate by treat ment wth
sul fonyl chloride, and the sul fonghe nmay be converted to thegorrespondi ng
hal i de by treatnment with a source tHPe hal i de. These and ot RPuncti onal

transformati ops provi de conpoun of forpnla | are destrihed in typical
organi c cheﬁlgscf{)?Ht exhg om&b‘ B Mar c(r)lfs Adv U Them stry:
Reacti ons, g?(%{e and Sty ucture Sré&\fd ohn Wley & Sons, 2000.
-40 WD 03/ 066577 PCT/ US03/ 033

BUO ACOMA McSO3H
ACONH2 t-BuO O-Q - - Bu t - BuOAG o U5 2 oBu o (20) (28 5 0 RS
O 5
EDCI, HOBt )R

(Ie) RGC

5 In Scheme 6, according to known procedures (K. Burgess et al., J. Org.
Chem., 57:5931-5936(1992)), di-tert-butyl malonate is elaborated to derivative (24).
The N-Boc group is removed using an acid, like TFA, in an appropriate solvent, like
DCM. This amine is allowed to react with a carboxylic acid or carboxylic acid
equivalent under appropriate peptide coupling conditions, like EDCI/HOBt/NELt3 to

10  yield (25). Biarylmethanamine (1), is then allowed to open the lactone (25) in an

appropriate aprotic solvent, like DMF, at a temperature between 20 and 100 °C, to
produce the title compound (If). Further elaboration of (If) to additional title
compounds may be accomplished using procedures well known to those skilled in the

art as previously discussed.
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R5C0 H TFA 2 AcO~-~~NH AcO~- = vNH H EDCI, HOBt DCM O-Ox--Bu O OH (22)
(23) EDCI, HOBt R5 NH NH2 R7 R AcO-~ Rib 3a Rea O-\NH 7b Rra / | "' |
R6b Ri b R8@RGess711) R6c Rrfa / s 1 ~1 R6b J \ (le) R6CPCIH/USHI/GSBRME 6,
according to known procedures (K. Burgess et al., J. Og. Chem,
57:5931-5936(1992)), di-tent-butyl nmalonate is elaborated to derivative
(24). The N-Boc group is renoved using an acid, like TFA in an
appropriate solvent, like DCM This anmine is allowed to react with a
carboxylic acid or carboxylic acid equival ent under appropriate peptide
coupling conditions, like EDCI/HOBt/NEt3 to 10 yield (25).

Bi aryl met hab@HENE ¢ 1), is then allowed to open the |actone (25) in an
appropriate aprotic solvent, like DM, at a tenperature between 20 and 100
C, to produce the title conpound (1f). Further el aboration (If) to
additional title @onpounds may be acconplished using pr oce@;y; swel | known

to those ski d /n the arx\as y di d. -4 66577
PCT/ US03/ 035@@6 SCHEME. 6 5 NHB(% %LSA Fﬁ@@ﬁ-‘?
EDCI HOBt S 2
+BuO \ /\o , 3 -
(24)

If)

The following examples are provided to illustrate the invention without
limiting the invention to the particulars of these examples. Compounds were named
using: ACD/Name version 4.53 (Advanced Chemistry Development Inc. © 1994-
2000). Address: 90 Adelaide Street West, Toronto, Ontario, M5H 3V9, Canada.

10
EXAMPLE 1
Methyl 3-fluoro-4'-{(IR)-1-[({ 1-[(3,3,3-trifluoropropanoyl)amino]cyclopropyl } -
carbonyl)amino]ethyl}-1,1'-biphenyl-2-carboxylate
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OO0 Rt-BuO /j\NHBoc TFA R5CO2H NH EDClI, HOBt t-BuO O O NEt3 O (24) (25)
DMF /\ NHCORS NH2 7b HOi R3b RNH R3a R6a R3b \ 7b 7a/ 6b R3a Réa R R
R7a a/ |'wDoR®t657111 a) R6c R 6¢C (If) 5 The-foll ow ng exaepluses/ea3ss
provided to illustrate the invention without Ilimting the invention to the
particul ars of these exanpl es. Conpounds were named using: ACD/ Nanme
version 4.53 (Advanced Chem stry Devel opnent Inc. (D 1994- 2000). Address:
90 Adel aide Street West, Toronto, Ontario, MH 3V9, Canada. 10 EXAMPLE 1
Met hyl 3-fluoro-4'-{ (1R -1- [({

1-1(3,3,3-trifluoropropanoyl)am n%/g}_%grgopyl - carbonyl)am no] ethyl)
-1,1" - bi phenyl - 2-car boxyl ate - 877 PCT/ US03/ 03338 0 CH2CF3 NH

ONHH3CI CCH3 / F Co { alNy avail abl e
(1R) - 1- (4- bronophenyl ) et hanam ng was Boc protected, using standard
procedures known to those skiIOI [\I”_I‘ll the art, to produce tert-

H3C CO,CHs,
O O F

Commercially available (1R)-1-(4-bromophenyl)ethanamine was Boc
protected, using standard procedures known to those skilled in the art, to produce tert-
butyl (1R)-1-(4-bromophenyl)ethylcarbamate.

5 To a solution of tert-butyl (lR)-l-(4-brpmophenyl)ethyléarbamate (7.6
g, 25.3 mmol) in DMSO (20 mL) was added bis(pinacolato)diboron (7.07 g, 27.9
mmol), dichloro[1,1’-bis(diphenylphosphino)ferrocene]palladium (II) dichloro-
methane adduct (2.06 g, 2.53 mmol), and potassium acetate (7.45 g, 76.0 mmol) at
room temperature under N2. The resulting mixture was heated at 80 °C for 1 hour.

10  The reaction was quenched by addition of EtOAc and filtered through celite. The
organic extract was washed with water three times, saturated NaCl, dried over
MgSOa4, filtered and concentrated under vacuum. The residue was purified on silica
gel eluted with 0-20% ethyl acetate in hexane to provide ters-butyl (1R)-1-[4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyljethylcarbamate as a clear light yellow oil

15  with a mass ion (ES+) of 333.

To a stirred solution of fert-butyl (1R)-1-[4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl]ethylcarbamate (1.0 g, 2.9 mmol) and methyl 2-fluoro-6-
iodobenzoate (1.2 g, 4.32 mmol) in 25 mL of a 5:1 THF:water mixture was added
potassium carbonate (1.2 g, 8.64 mmol), tri-o-tolylphosphine (350 mg, 1.15 mmol)

20 and lastly palladium acetate (65 mg, 0.29 mmol). The reaction vessel was then sealed
and placed into a 90 °C oil bath for overnight stirring and heating. After about 18
hours the reaction mixture was cooled to ambient temperature and then diluted with
EtOAc. The organics were washed with brine (x4), dried over sodium sulfate,
filtered, and concentrated under reduced pressure to give an oil. This oil was subject

25  tosilica gel chromatography eluting with 10-60% EtOAc in hexanes to provide
methyl 4'-{(1R)-1-[(tert-butoxycarbonyl)amino]ethyl }-3-fluoro-1,1'-biphenyl-2-
carboxylate (205 mg), found to be pure by LC/MS and proton NMR.
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butyl (1R)-1-(4-bronophenyl)ethylcarbamate. 5 To a solution of tert-butyl
(1R) - 1- (4- bronophenyl)ethyl carbamate (7.6 g, 25.3 mmol) in DVSO (20 nlL)
was addeawbiosfpismacol at o) di boron (7.07 g, 27.9 nmol), PCT/US03/03338

di chloro[ 1, 1' - bi s(di phenyl phosphi no) ferrocene] pal | adium (I11) dichl oro-

nmet hane adduct (2.06 g, 2.53 mml), and potassium acetate (7.45 g, 76.0
nmmol ) at roomtenperature under N2. The resulting m xture was heated at 80
C for 1 hour. 10 The reaction was quenched by addition of EtOAc and

filtered through cel gani c._extract ter three
times, saturated NaCIM%&PFI ga&?e‘rﬁ %&Xyciaf OP% Zgamgﬁglyik\#cﬁe o{e)r/vgt ed under
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yel | ow oi | and 8lawediositrfas2) mowte(SEQxy ngrogeBIvas Tl@nda@bledrtbr@uglbﬂ@tspblﬁoaf
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tri-o-tol yl phosphi ne and lum acetate
(65 nmg, 0.29 mmol). #1‘ B%V}%?IB%%Y/%@?A%@S rg?z d)pa%nr\gda\g tli‘laced into a
90 C oi | bétér-botoxgeeebaoriydamirstl¢yckdpnopaaechrieatic agid (A5 mes Oéﬁammolls hours the
reacti o mMeSRKE,®AS.468005 ﬁ)&o@%’d@ﬂéth&l@ﬁ%%@BUﬁg oB¥dntrdeRvet | uted with

Et CAc. The organics were washed with brine (x4), dried over sodium sulfate,

filtered, dissolvehinghd mls edTHRAEP thismureEmpeaasirwlitongyasadded BPCL (Fhis oi |
was subj ecing?p IeGndbl)i PFtcdBVerf ﬁh@ﬁﬁhﬁ &IPIIB 5e) wiid Rgctnthixlfle 0QYURLEAC 1N

h t d t ut b th |
3ot uor o g R Theatgii touar totsbig el SR PR AR 86y T o v
and pr ot on sdiGn bidBboNatd) BABHEET Tx HEHA USAIDB3T8e oldaninylhyot wa dfidd Ryer 1-
tertsbut | | at
((20§r ?U 9%%8‘%@?}“%@91@%98 ShELMbraletid gi;;x%r Sel fcel chessieRDBAL £resappOXy! at e
hormpgenous “émhJWa&)fnlbm@dgaﬁlhucagddlhwrﬂﬁoaﬁh@ﬁdﬂbul@g Wit dfe MW@P DEM and

al l owed to Cﬁ)‘lltsctid?lrof%ﬁ)odﬂcf‘bﬁrﬁﬁnm@%ﬁcﬂbﬁs&@ﬂ%@mﬂ@sﬁ of Q@l@erﬂ%&im%hﬁQUQh t he
solution 5 for about en.r reduced

aressure ¢ EGHLgAY BT bl G AR CoR R R SO S B anc
t he sol ventapjigitemer-3-fibbs-1,priogiessl-Dasboedert ed until a solid am ne

hydroc 96 oride was Obtl\gi‘étﬂ}?ldét‘—{(lR)-l-[({ 1-[(tert-butoxycarbonyl)amino]jcyclopropyl }-
carbonyl)amino]ethyl}-3-fluoro-1,1'-biphenyl-2-carboxylate (108 mg, 0.24 mmol)
dissolved in MeOH (5.0 mL)) was cooled to 0 °C. This homogenous solution was
saturated with anhydrous hydrogen chloride and allowed to sit for 30 minutes. Dry
nitrogen was then bubbled through the solution for about 50 min. Solvent was then
25  removed under reduced pressure to yield an oily residue. The oil was then dissolved
in DCM and the solvent removed. This process being repeated until a solid amine
hydrochloride was obtained.
The above amine hydrochloride (46 mg, 0.12 mmol) along with
trifluoropropionic acid (15 mg, 0.12 mmol), HOBt*H20 (3.6 mg, 0.02 mmol) and
30 triethylamine (14 mg, 0.14 mmol) were dissolved in 1.6 mL of THF plus 1.6 mL of
DMEF. To this room-temperature solution was added EDCI (31 mg, 0.16 mmol).
After overnight stirring (ca. 18 h) the reaction mixture was diluted with water and
EtOAc. The organic layer was washed successively with 1N HCl, 5% sodium
bicarbonate, half-brine (x3) and then brine. The organic layer was dried over sodium
35  sulfate, filtered and evaporated under reduced pressure to obtain a residue which was
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The above am ne hydrochloride (85 ng, 0.27 mmol) along with 1-

[ (tert-but oxycarbonyl)am no]cycl opropanecar boxylic acid (55 ng, 0.27 nmmol),
10 HOBt HWO(08/0665my, 0.05 mmol ) and triethylam ne (33 ng, @CIAISuIred3}s wer e
dissolved in 4.5 nL of THE To this roomtenperature solution was added EDCI
(74 ng, 0.38 nmmol ). After overnight stirring (ca. 16.5 h) the reaction

m xture was diluted wth water and Et QAc. The organic | ayer was washed
successively with IN HCl, 5% sodium bicarbonate, half-brine (x3) and then
brine. The prganic .|.aye rie yer 15. sodi | f at iltered and
evaporate&u%ﬁgﬁqh}%hﬁ¥ E&@%@ q1 %Bﬁéwﬁlgﬂﬁggkﬁggi"Vﬁpkﬁ was subj ect ed
to silica @@lectdr dmbdgt apityinéig fracignsrtdrerob8bdfisGMentnyiélddd 36 &gl | ection of

pr Oﬁﬁ%fgﬁ@gﬁ% i wﬁ lp&%d Ao @liapuilf) WEMerdthThalrs) HOfsBs (86%
IgBRity Brnderelgr MOBR 6B ¥eke GEIBHY : 0 dmdro]-athy 535,
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sol ution r Ik N u drogen chioride and allowed to sit
for 30 m \rﬁf} sf?’gva‘g‘ﬁﬁpygge@%ﬁ@e@ %)bbl ed through the solution for
about 50 min. Solvent was then 25 renoved under reduced pressure to yield

an oi ljy residue. The oil was then giaggiyed in DCMand the sol vent
renmoved. Thi s process bein eated until a solid am ne hydrochl oride was

obt ai ned. ITHEOROSVECtBAE- RYB-bdHid(38a-triflgormgroranash amBeleylbBRgyN ¢ h
trifluor or@m@hgmrﬁna}w%(li B@he&l-‘tz?camla)mdé*@t H20 (3.6 ng, 0.02 mml) and
30 triethylam ne (14 ng, O. mmol ) were dissolved in 1.6 nL of THE pl us
1.6 nmL of DM. To this roomte erature sol utiron was added EDClI (31 ng,
0.16 nmmol ). After overnight st a 18 h) the reaction m xture was
diluted with water and’ Et OAc. ﬁlc | ayer was washed successively
with IN HC, 5% sodi um bibate hal f-brine (x3) and then brine. The
organic | ayer was dried over sodium 35 sulfate, filtered and evaporated
under reduced pressure to obtain a residue which was -44 WD 03/ 066577
PCT/ US03/ 03338 subj ected (& silNHca gel chrqgatography eluting with 1-12%
MeOH in DCM Coll ection of progduct contgning freefions and removal of
solvent yielded 36 ng (67%;@T t ntle orrp@und as a foam ng solid.
Purity was determ ned by LCM5 (ES F

15 A solution of methyl 4-{(1R)-1-[({1-[(zert-butoxycarbonyl)amino]-
cyclopropyl }carbonyl)amino]ethyl }-3-fluoro-1,1-biphenyl-2-carboxylate (466 mg, 1.0
mmol) in DCM (15 mL) and TFA (15 mL) was stirred under N2 for 20 minutes at
ambient temperature, then the organic solvent was removed under vacuum. The
residue was dissolved in MeOH (20 mL), 4N NaOH (10 mL) and water (10 mL).

20  This mixture was heated at reflux for 4 hours and then neutralized with 6N HCI.
Purification was achieved by preparative HPLC on a delta-pack C|g column, 300 A,
pore size 15 pM with 0.05% HCI acid -aqueous acetonitrile solvent systems using
various linear gradients. Fractions containing product of 99% purity as measured by
HPLC were combined and lyophilized to give 4'-((1R)-1-{[(1-aminocyclopropyl)-

25  carbonyl]amino}ethyl)-3-fluoro-1,1'-biphenyl-2-carboxylic acid as a white solid.

To a solution of trifluoropropionic acid (128 mg, 1.0 mmol) in DCM
(1 mL), 1-ethyl-(3-dimethylaminopropyl)carbodiimide hydrochloride (229 mg, 1.2
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M5, MtH+ found: 467) and proton NMR (400 MHz, CD3OD : 8 7.555, 7.540, 7.535,
5 7.520, 7.515, 7.500, 7.393, 7.373, 7.319, 7.302, 7.298, 7.240, 7.222,
7.221, 7.20D03/0¢6577 188, 7.167, 7.165, 5.116, 5.099, 5.081, PETAB43/083659,
3.268, 3.241, 3.214, 3.187, 1.508, 1.490, 1.483, 1.477, 1.474, 1.470,
1.465, 1.454, 1.444, 1.056, 1.049, 1.036, 1.031, 1.023, 1.007, 0.999,
0.995, 0.982, 0.974). 10 EXAMPLE 2 3-Fl uoro- N-net hoxy-4 -{ (1R)-1-[({
1-[(3,3,3-trifluoropropanoyl)am no] cycl opropyl }-

car bonyl ) am no]‘et hyI% 1, 1' bi phenyl - 2- car boxam de ~ CH2CF3., NH O NH H
H3C O N, O | epw)) gudyls thgw ﬂ-@;mngﬁtnﬁ@m@% mg, 1. Ommol) Wwere added. The

l{(lR) 1- kﬁdlﬁgé fd18tidm Wi Q?i‘béﬁaart%ﬁiﬂ ken@iBratGle-for 20 minutes, then 4’ ( 1R 1- Le (466
c clopro rbo am nal e a e
AR I A BTN AT AL At A
m nut es at acadrbli7énmhg, tOeS“rmmcﬂ)mrlenLﬂmn\Atdsaddecgﬁnlo@vesldjmwtdlmprdpgmmd under
vacuum .The__resi L d
water (0 ngynESbihns YoRBlaEs %W%%ans?%@%é%% Gt hen
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a del ta- pacle(lg, okt ettx}ggcéate %E%r ?@ex%écﬁ\%s%ﬁs]ﬂe@ Wit Bride] adcd d

-aqueous acetonitrile solvent systens ng various ||near gradients.
Fractions cOY anmdasgragagsumeu fg@o/glb‘?f?ii 99‘?5@10%5%‘34 wflepyacuupl ciger e

corrBl neld angsildyewas bitated © cgiunen dhrombibiRkaph F’bn[sﬂ&a@@dl@t@&&dlmmﬁ%)yw 3\2 t
car pon a
solid Torg %@fﬁ{?’%ﬁ%fétilté?wmlwn%rﬁﬁ%@“ of SPFRPRgE oRChBuiRas. W T 2

oropropionic i n DCM

(1 m), 1- efliyrb-4(-3¢1R)niek(hi @8, Sronfil wpgprppardydeinimm] celdpyeiryd phattemyle (229 ny,

-45 P |
1 hydr oxyvgrggggﬂﬁggtzfll g;zyh%@g?l%g %ghc%a)s a tev%)Wder dded The resulti ng
sol ution was stirred e asegiirn ehiberbeve aid 65261, 9 ImewD) nfAAMALLR) - |

[(1 -am nocye{wptpeyﬁe)marﬁmwp rs&himla& hydir))clﬂoﬁbélgf?)ﬁm 0.70 mmol) 1-
1' - bi phenyl - 2- Car Cld n% ? I} | L nas. a dded,
fol | owel by )fqr%yd ag p{%@;? % mg, O mmol and me hoxyamme hydrochloride

(167 mg, 1.0 mmol) were added, followed by N,N-diisopropylethylamine until pH =
10 was achieved. The resulting solution was stirred at room temperature for 2 hours,
and then partitioned between ethyl acetate and water. The organic extract was washed
with brine, dried over anhydrous magnesium sulfate, filtered and concentrated under

20  vacuum. Purification was achieved by preparative HPLC on a delta-pack C1g column
with 0.05% HCI acid -aqueous acetonitrile solvent systems using various linear
gradients. Fractions containing product of 99% purity as measured by HPLC were
combined and lyophilized to give the title compound as a white solid. . Purity was
determined by LCMS (ES MS, M+H+ found:482) and proton NMR (400 MHz,

25 DMSO-dg) 6 1.40 (d, J = 7.1 Hz, 3H), 0.60-0.80 (m, 2H), 1.27 (m, 2H), 3.23 (m, J =
11.2 Hz, 2H). 3.44 (s, 3H), 5.02 (q, J = 8 Hz, 1H), 7.25-7.39 (m, 6H), 7.52 (m, 1H),
7.93 (d, J = 8.2Hz, 1H), 8.89 (s, 1H).

EXAMPLE 3

30  Methyl 3-fluoro-4-{ 1-methyl-1-[({ 1-[(trifluoroacetyl)amino]cyclopropyl } -
carbonyl)amino]ethyl }-1,1-biphenyl-2-carboxylate
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5 amine until pH = 10 was achi eved. The reaction mxture was stirred at
anbi ent tenperature under N2 for 2 hours, concentrated under vacuum and

t hen partwoiosned77 bet ween wat er and et hyl acetate. The or @gamiuSoysi3sact was
washed with brine, dried over anhydrous magnesium sulfate, filtered and
concentrated under vacuum The residue was subjected to colum

chromat ography on silica gel eluted with 40% 10 MeOH in CHC13. Col |l ection
and concentration of appropriate fractions provided 3- fluoro-4'
{(IR)-21-[({ 1-[(3,3,3-trifluoropropanoyl)am no]cycl opropyl } carbonyl) -

am no]ethyl}-1,1"-bi phenyl -2-carb lic acid as a white powder. To a

sol ution of the above acid (228 ng,/ 0@ nml) in DCM (1 nlL),

1- et hyl - ( 3-di net hyl am nopr opy arikpdi i m de hydrochl oride (134 ng, 0.70
mol ), 1- 15 hydroxy-7-azabenz iazole (68nmg, 0.50 mmol) and net hoxyam ne
hydrochl oride (167 ng, 1.0 mmol Y were added, followed by

NN- di i sopropyl et hyl ami ne unti IOpHNH 10 was achi eved. The resulting
solution was stirred at room perature for 2 hours, and then partitioned
bet ween et hyl acetate and water. Oani c GRsCHgt was washed with
brine, dried over anhydrous naghg&i u fate, fifgtered and concentrated
under 20 vacuum Purification was ach prepar ati ve HPLC on a

del ta-pack C18 colum wth 0.05%HC acid eous acetonitrile sol vent
systens using various linear gradients. Fras¥ions containing product of

99% purity as rreasur lcihyl WL@dﬁdﬁeﬁﬁt}h&ﬁﬁpﬁﬁan{@mﬂ %Zﬁ% ﬁ]‘i’hcg' ve the
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b' phenyl - 2'1‘1@%@?{%&6@&@ 148 Q3¢ BRARA el AR A3RBB addifiofdr HefiH O NH H3C

The organic layers were pooled, dried over sodium sulfate, filtered and then

),
@D
@)

concentrated to obtain 3.59 g of 2-(4-bromophenyl)-2-methylpropanoic acid, as a
10 white solid, which gave LC/MS and proton NMR spectra consistent with theory.
To 82 mL of toluene was added the above acid (2.00 g, 8.23 mmol),
triethylamine (1.20 mL, 8.64 mmol) and diphenylphosphoryl azide (1.86 mL, 8.64
mmol). After refluxing this mixture under nitrogen for 1 hour, benzyl alcohol (1.70
mL, 16.5 mmol) was added and the reaction mixture was allowed to reflux overnight.
15  Solvent was removed under reduced pressure and the resulting oil was diluted with
ethyl acetate. The ethyl acetate solution was washed twice with 5% sodium
bicarbonate and once with brine. The organic layer was dried over sodium sulfate,
filtered and evaporated under reduced pressure to obtain a residue which was subject
to silica gel chromatography eluting with 0-2% MeOH in DCM. Collection of product
20  containing fractions and removal of solvent yielded 2.26 grams of benzyl N-[1-(4-
bromophenyl)-1-methylethyl]carbamate, which gave LC/MS and proton NMR spectra
consistent with theory.
The above bromide (1.00 g, 2.87 mmol) was added to 25 mL of DMF,
followed by bis(pinacolato)boron (0.875 g, 3.45 mmol), potassium acetate (0.846 g,
25  8.62 mmol) and PdCl2(dppf)2°CH2Cl2 (.063 g, 0.090 mmol). This mixture was

heated to 80 °C, under nitrogen, for 3 hours. After cooling to ambient temperature,
methyl 2-fluoro-6-iodobenzoate (0.965 g, 3.45 mmol), PACIp(dppf)2*CH2Cl2 (.063 g,
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| w~ Met hyl 2-(4-bronmophenyl)-2-net hyl propanoate (3.75 g, 14.6 mol,
prepared according to J. Og. Chein., 59:2620-2622(1994)) in 150 nL of THE
was al | omedsbessreact with potassiumtrinmethyl silanol ate PRTABR0303329. 4
mmol ) at anbient 5 tenperature, for 60 hours, with continuous stirring. The
reaction was then diluted wth water and DCM The pH of the aqueous phase
was then adjusted to ea. 4, using 1M HCI The aqueous | ayer was then
extracted three tinmes with additional The organic | ayers Were pool ed,

dried over jumsul fate, filtered and t 0 rate ain 3.59 g
of 5o (4 br LB B s ek esispRG RS rep s @&% b BB ) i B o
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The above-mentioned amine (80 mg, 0.28 mmol), was dissolved in

20  anhydrous DCM (4 mL). To this stirred solution was added 1-[(tert-butoxycarbonyl)-
amino]cyclopropanecarboxylic acid (67 mg, 0.33 mmol), HOBt*H20 (8 mg, 0.08

mmol) and lastly EDCI (69 g, 0.36 mmol). This mixture was allowed to stir
overnight. Solvent was then removed under reduced pressure and the residue was
subjected to silica gel chromatography eluting with a 1-3% MeOH in DCM gradient
25  to provide methyl 4'-{1-[({ 1-[(tert-butoxycarbonyl)amino]cyclopropyl }carbonyl)-
amino]-1-methylethyl}-3-fluoro-1,1'-biphenyl-2-carboxylate(82 mg), giving LC/MS
and proton NMR spectra consistent with theory.
The above material (82 mg, 0.17 mmol) dissolved in ethyl acetate (4
mL) was cooled to 0 °C. This homogenous solution was saturated with anhydrous
30  hydrogen chloride and allowed to sit for 30 minutes. Dry nitrogen was then bubbled
through the solution for about 30 minutes. Solvent was then removed under reduced
pressure to yield an oily residue, which was used directly in the next reaction.
To a 0 °C, stirred solution of the above mentioned amine (32 mg, 0.09
mmol) in DCM (2.0 mL) was added triethylamine (20 pL, 0.13 mmol) and lastly
35  trifluoroacetic anhydride (20 uL, 0.11 mmol). After 10 minutes the ice bath was
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5wth IMHC, prior to extraction with two additional volunmes of ethyl
acetate. The conbi ned organic |ayers were dried over sodium sulfate,
filtered wod3me@por ated under reduced pressure to obtai nPeTrEsSes/a3es whi ch
was subject to silica gel chromatography eluting with 0-2% MeOH i n DCM
Col l ection of product containing fractions and renoval of solvent yiel ded
0.25 grans of nethyl 4'-(1 10 { [ (benzyl oxy)carbonyl] am no
}-1-nethylethyl)-3-fluoro-1, 1" -bi phenyl - 2- car boxyl at e, vvhi ch gave LC/ M5

and proton NVR spectra, consistent with the Met h L
[ (benzyl OnyQS]&‘?‘@d‘r‘i‘QIS}m%% ca\ontnj_uehiefphe,pcg@ H& 335 I@lnfltleaﬁ" Breac on mlxture was
1,1" - bi phenydk actct@mhexgémhﬁ)ms@og }g/el&a@wﬁﬂﬁlSﬁ%@ﬂe@Hﬁﬁ@GMdCb]lhecﬁoﬁ m_ of

anhydr ous et n|t nDsphere
was 15 exchgﬂ u‘f &P“W%ﬁ%ﬂ}yﬂ%ﬁ@g Feéléovta] on*9 e)?fl léjt agé 89'%3) T stir for
72 hours. Atltlebombmllrtdrzatal foamtrizootjil. Eetiiytvegs debemirelddrydlCMagESevByvMd- under

reduced :prewoﬁna @67/)'%%&0&@1\4@(%@1\/9& @tjmb 87 552, 7. 537 7531 7.517,
-(1-am no-1| -neth luoro-1,1" -bip | - 2- car boxyl at e WhICh was

of suf fi ci eﬁt51ﬁu?f1 7t4512u%é2§i|7r‘é?& 7027 298 7@95725%012%7 2PRe/ 181

above-ment i engd £8449. 46301 484, 10432281m|i412v61508® $.9505,VIegk0,1.028). anhydr ous DCM
(4 mL). To this stirred solution was added [(tent but oxycar bonyl ) -

am no] cycl opr opanecar boxylic acid (67 ng, 0.33 nmol), HOBtH20 (8 ngy, 0.08
mmol) and lastly EDCl (69 g, 0.36 mEXAMPIIH4 m xture was allowed to stir

over ni g Nt e r g esi due
08 ec Uy o G e R T e G g G b e P o R "

gr adl ent 25 1t[¢trifluoxdadey Darniing]cydlopfopandcafboxamide

1-[(tert-butoxycarbonyl)am no] cycl opropyl }carbonyl)-

am no] - 1-met hyl et hyl } - 3-fl uoro-1, 1' - biphenyl - 2- car boxyl at e(82 ng), giving

LG M5 and proton NVR spectra consi st nt with theory. The above materi al

(82 nmg, 0.17 mmol ) dissolved i cetate (4 L) was cooled to 0 C.
Thi s honogenous sol uti on was sat at ed Ghia h anhyggous 30 hydrogen chloride

and allowed to sit for 30 mn y nltro n/Was then bubbl ed through
the solution for about 30 m n es. | vent was hen renoved under reduced

pressure to yield an oily re5|due gk gBd directly in the next
reaction. To a 0 C, stirred sofe®ion he above nentioned am ne (32 ng,
0.09 mml) in DCM (2.0 nL) was added i
lastly 35 trifluoroacetic anhydri dé (20

the ice bath was -48 WD 03/066577 PCT/ US03

nmol ). After 10 m nutes

15 To a solution of 2-fluoro-6-iodobenzoic acid (15.00g, 56.39 mmol) in
150 mL CH2CI2 containing 0.1 mL DMF was added oxalyl chloride (9.30g, 73.3

mmol) dropwise. The solution was stirred at room temperature for 75 minutes, then
concentrated in vacuo. The residue was re-dissolved in 150 mL CH2Cl2, and the
solution was saturated three times with ammonia gas. The solution was concentrated

20  in vacuo and dried under vacuum overnight. The residue was dissolved in N,N-
dimethylacetamide dimethyl acetal (24.7 mL, 0.169 mol) and heated to 120 °C for 5
hours. Additional N,N-dimethylacetamide dimethyl acetal (25 mL, 0.17 mol) was
added over the course of the reaction to drive it to completion. The solution was
cooled to room temperature, concentrated in vacuo, and dried under vacuum

25  overnight. To a solution of the intermediate in 57 mL dioxane was added
hydroxylamine hydrochloride (4.704g, 67.69 mmol), 5N NaOH (13.5 mL, 67.7
mmol), and 70% acetic acid (57 mL). The mixture was stirred at 60 °C for 2 hours,
then at 90 °C for 3 hours. The resulting solution was cooled to room temperature,
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renove and stirring was continued for a total of 30 m nutes The reaction
m xture was subject to silica gel chronmatography eluting with 0.5-2% MeOH
in DCM @bloaosison of product containing fractions and r @ecouesb3/ef33sol vent
yielded 34 ng (84% of the title conpound as a foam ng solid. Purity was
determ ned by LCVMS (ES M5, M+ 5 Ht+ found: 467) and proton NWVR (400 MHz,
CD30D : 8 7.552, 7.537, 7.531, 7.517, 7.512, 7.497, 7.442, 7.425, 7.420,
7.302, 7.297, 7.280, 7.250, 7.231, 7.203, 7.181, 7.159, 3.644, 1.664,

&IL ??ZA[R) _11?'3 ’u@}ﬁﬁ‘?ﬂhé’r%&é& ancP neutrailze%Gv%i’th %qt?e%gs sodiu 4%208.1 NP4 10

( 3[ Eret h]}/: brgande extadi waovadhey withl aqbteusisptienybicabyhjte ind/biine, dried over

tr| uaqr e a CF O NH
e Hac SRl RO GHE L SREARAPE RIS BARLE D ellate FRARUEME T 2 Tk
(15. 009, 56h®9gmrb|c9 gelreluted @it 1 0GHtingl 2cetetstinhakangs & aropde DME-feso-Ldded
oxal yl ghl %d% eﬁﬁ) §qgeth}7l3l §4 JX98ik) 016 hOBM Sy el IDRECr§ Rl tth AR BaWBSrofdni 1T ed at

t t th h d
e psperith aosgistint bytbdry sike s g Seart o s dEGREFETE y Thr ouc
lerjrgs W th anmoni a galfo a 3418t GPOHUBH-QN-2Wasthe D espandudfthazfide (ROVHCcg@.B67d dr i Sd

r vacuyn t '
under vacumiRter AlicuIs (estaln ¢ AL satbiat it ooyt ypasetam de
Addi ti onal Iﬁblijmdnmmﬂgamdalwwdiﬁenate r(ﬁef)hg/IS Fcmtmal), pbmagnesim ulfad ) was
added qgyer (E&? 6 2O kE? f1) Hi*ﬁe e?i@t%n' ﬁm(tﬁrg whsisMfed Bt B LGhirOfbr 48he

bl'e

sol uti on wa nperature, concentrate vacuo and dri ed

under vac udmu% M@mma@ magnqseﬁra Slsléﬂt%uﬁ]l()@r?’gofo §3empl) preap ﬁé‘@ﬁdaﬁl@ thg 57 nL
di oxane wasagdqdasRUEE@EY hafs NThOnEX QW aY filgged t"nrc?v%g)eh@7 wﬁ&nﬁfgfﬁlhth SN

Stirred at @B2eh coRibea il TFERfiribAglo ke lobienR% U 7 v
sol uti on wasirep@bgdphyor sitita & rRhrEdivith ©; lo%ethyﬂdé&/t@ﬁlﬂﬁiind@@'hm03338

15 [(1E)-(4-bromo-2-fluorophenyl)methylidene]-2-methylpropane-2-sulfinamide as a
white solid that gave proton NMR spectra consistent with theory and a mass ion
(ES+) of 308.09 for M+H+(81Br).

To a solution of N-[(1E)-(4-bromo-2-fluorophenyl)methylidene}-2-
methylpropane-2-sulfinamide (32.65g, 0.1066 mol) in 550 mL CH2Cl at —48 °C was

20  added methylmagnesium chloride (3.0 M solution is ether, 53.31 mL, 0.1599 mol)
dropwise. The reaction was quenched with aqueous ammonium chloride and the
aqueous layer was extracted with methylene chloride. The combined organics were
dried over Na2S0Oy4, filtered and concentrated under vacuum. The resulting residue
was subjected to column chromatography on silica gel eluted with 10-50% ethyl

25  acetate in hexanes to afford N-[(1R)-1-(4-bromo-2-fluorophenyl)ethyl]-2-methyl-
propane-2-sulfinamide as a white solid that gave proton NMR spectra consistent with
theory and a mass ion (ES+) of 324.14 for M+H+(81Br).

To a solution of N-[(1R)-1-(4-bromo-2-fluorophenyl)ethyl]-2-methyl-
propane-2-sulfinamide (26.29g, 81.58 mmol) in 40 mL methanol was added HCl/

30 dioxane (4M, 40.8 mL, 0.163 mol) solution. The reaction mixture was concentrated
in vacuo, and ether was added. The white solid was collected, washing with cold
ether, and dried under vacuum to yield (1R)-1-(4-bromo-2-fluorophenyl)ethan-
aminium chloride that gave proton NMR spectra consistent with theory.

To a solution of the above (1R)-1-(4-bromo-2-fluorophenyl)-ethan-
35  aminium chloride (14.24g, 55.95 mmol) in 300 mL CH2C]2 at 0 °C was added di-tert-
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diluted with ethyl acetate, and neutralized wth aqueous sodi um

bi carbonate. The organic extract was washed wi th aqueous sodi um

bi car bonawe oanéesshTi ne, dried over sodiumsulfate, filter®dTarsd3/03338
concentrated under  vacuum The residue was filtered through silica gel
eluted with 10% et hyl acetate in hexanes to provide 5-(2-fluoro-6 5

i odophenyl )-3-nethyl -1, 2, 4- oxadi azol e as orange yell ow crystals that gave
proton NMR spectra consi stent W th theory and a mass ion (ES+) of 305.06
for MrH+. To a solution of %@ei(* ) - 2-met hyl - 2- pr.opanesul fi nam de (20.20 g,
0.167 ol ) byty dagd Qﬂﬁtﬂdﬂiﬂé\S& (én%r&wdznlﬁmwﬁm f4.26r p1Sd PBaneehy de
(35.53g, O.TH&S®lutioml Was »pgshediwmhumta-ztndlhuma,aﬁwldfamaNezsm (fag:;ecﬁan% mml)

and magnesi um s e 10 (200.6 Tere |on m xt

stirred at ?%?ﬁ%{a}ﬁ?ﬁadﬁ HQUPIP pg%"‘&% 5"3{%&] QF’Uﬁﬁ f at e

(100. 3g, O.asdiumthlovdsasgdéie salidiththgave peaoct NMR\Ap&tﬁtcbﬁmadnmltlhour s. The

m xture 5vva_|_hf' tered through celite, washing with CH2Cl2 and concentrated
e

in vacuo esulting residue was subjected to colum chromatography on
silica gel eluted w thnixteeeetiiptl-eromoel-flnotaphemsthavamainiwn dhiNrids

[ (18) - (4-br oo 43 oPharfie Byl alﬁféom)'d%?&l@ OB (bR PBANG AR | nam de as

a white so gave Broto ctra eory and a

mass ion (¥S@e f14§(¥80(§)§ i@“fOIMIFﬂ 18&@?5)(d1P1F@1YéPIEQ§PfMﬂP)5‘ﬁTQﬂene]'
N-[ (1 E) - (4- faaingHf digelogiaghb emyé) gmmﬂnﬁiﬂ h88-mIeMSO RV RMeRed & sybEi nam de

grgtz hsisglagge%?ﬁﬁy {)%3r %’%’egghg}rﬂ% u%s tgén ?(%@%&ﬁ%gméégg%gﬁ%daw 1599 nol )

dr opwi se. prtlmmdﬁ)etwtemmyd] scenab end wateh Bguegasic agman wanvwabheat wike and t he
aqueous | ay@heMad 1! a%@&ve%taas@gtmr@@ﬁq&wneém&%ed oiir ¢RI eheOr gani cs

were dried over Na2804 filtered and concentrated under vacuum The
resul ting riesidduwas subieciadipeticedet dhrempiognpbyelotrdtwigh A% hylsickiatedngel

N L(TR (o onor oot orEa ey £ JpREROET PR SEIIEL 2 AR, ar e as
a whi t ésol PY° lf‘ﬂgrlf)yl %rﬂbﬁ Q‘%&W %S%W%%SO@SAE%@@W&E@W K #e6¥9 and a
mass ion (E&h}xsﬁﬁt@ﬁﬂtﬁb&ri or MtH+(8IBr). To a solution of

N[(1IR)-1-(4-b 2-flu i d
LA -1 broms: 2 Lgraohentt VNG BBk sl PA2ne gfd 1o 0o
m., 0.163 ndiPgsbPUtingel), tdrbutyd AR ) biR-fluxbui-et 44 S-tevmuethyk h8 2ddiokar vacuo,
and et her VaRo9eHnIRI ML LGt 0 AP 43Rl hREH ot lRRR LABoNE 1 #O

ether, and drijed

(1R) - 1-304- bt ehBumaly (e ephrhosphiae ﬁb@ﬁo &n? AP trnelhl o1 rrélagdivar acgiaie(OR 1dt on NMVR
spectra congiogtsafiiolyih R5tWE6f YHF and 4 mL of water was heated in a sealed flask at

100°C overnight. The mixture was then cooled and concentrated in vacuo. The
resulting residue was dissolved in ethyl acetate, washed with water and brine, dried
over NapS04, filtered and concentrated under vacuum. The residue was subjected to

25  silica gel chromatography eluted with 0-10% ethyl acetate and hexane to provide tert-
butyl (1R)-1-[3,3"-difluoro-2'-(3-methyl-1,2,4-oxadiazol-5-yl)-1,1'-biphenyl-4-yl]-
ethylcarbamate as a yellow oil that gave proton NMR spectra consistent with theory.
The product was dissolved in ethyl acetate and saturated with HCI gas. The solution
was concentrated in vacuo and azeotroped 3 times with toluene to provide (1R)-1-

30  [3,3-difluoro-2'-(3-methyl-1,2,4-oxadiazol-5-yI)-1,1"-biphenyl-4-yljethanaminium
chloride.

A solution of (1R)-1-[3,3"-difluoro-2'-(3-methyl-1,2,4-oxadiazol-5-yl)-
1,1'-biphenyl-4-yljethanaminium chloride (0.500g, 1.42 mmol), Boc-1-aminocyclo-
propane-1-carboxylic acid (0.300g, 1.49 mmol), 1-ethyl-(3-dimethylaminopropyl)-

35  carbodiimide hydrochloride (0.545 g, 2.84 mmol), 1-hydroxy-7-azabenzotriazole
-51-



To a solution of the above (1R)-1-(4-brono-2-fluorophenyl)-ethan 35 am nium
chloride (14.24g, 55.95 mml) in 300 nL CH2C12 at 0 C was added di-tert-
-50 WO 03wO0685¢5E7PCT/ US03/ 03338 butyl dicarbonate (17.98®@CTAR03MB388™| ) and
triethylamne (8.256 g, 81.58 mmol). The solution was washed with water
and brine, dried over Na2SOX4, filtered and concentrated under vacuumto
provi de crude (1R)-1-(4-brono-2-fluorophenyl)ethan- am niumchloride as a
white solid that gave proton NWR spectra consistent with 5 theory. A

m xt ure of él(be - (4- brono- 2-f | uor ophenad@éqgt hanam ni um chl ori de (26.42g,
83.03 mml ) (0 OSg;QilrﬁammloBt @)%nrlsﬁwtﬁmlpei g, 931w ihnig| 1P, mb SER(FP (s

t at 24 1
o s sl s s b rsanerel
00 C 10 undBicamenalgand Ilﬁ‘?fiJPge e VA28 Bligeed afl%@wcs%@te B Fesicie was
tenperat ur es@@te&@shicﬁ'g@l@%rﬁﬁbﬁﬁﬁﬂ slubd wis €6-20% e@i’f'}q a@hRMn hdiePfPani c
extract was washed dri ed e § i te ed and
e anGont 1t CBrONEEsT DU k| Rl [%ésqhaae%sog%pﬁ Pl eren

chr omat ogr am%phexgllmﬁ}ktwyl JdniBo)tRHoR YNl cpedtyddagbantnte dfm\ahﬁg sdlial tpmcganvele
2: di.oxa

bt of a3t | PN dekyT 8%{}5%%5%“139@05%@%531%%% PR on

spectra coasist emt sapiratad whithdd@l gad. Mihgisalugionfwas concentrated in vacuo and

S- 2-f|uoro 4 06, mol
teﬁt_but | g ; r_q‘{%fﬁﬁft?.%éé %vlt?r %Aythpé \éde 1??{%9&?%‘?%? chg&%x%gﬂ (3‘}ne‘%§y1 )

bor ol an182/ N @whqzekﬁrybclak ‘Bphengl- yl]s@lyb}armnt@sarh%ﬂ}fcycbmrwwmléaﬁr bonat e
(1I I70dg 20ct;l1§n§em(ag a)vif%dss%ﬁ@ﬂj)lahwmﬂﬁ*MWQGO g 0. 20 mol ), andt

pal | adi um acet at e wat er
was heated in a seal efd'loﬁlsﬁ]g‘iﬂo’é\??a“f%%v%%?m@ﬂt 2%18 (m%(? ng?]ﬁre

cool ed and €th&€narGi@was addeddriethyTmine (Ockdl g, il 3§ mmsl) @ne tidwordacstiel ved i n
ethyl acetahg,vanas (et wid.&y m{o@[r ﬁmomdoﬂ%sqﬁmea w19¥5‘dd1“§’02§ c1f hid ered

and concentr at ed under vacuum he residue was sug j ect silica gel
chr omat byr apashedwithefugpussodlumpbicabryite s8¢ PHR% dHRg OM: Wesdicnd tert -
but yl concentrated. The remdue was subjected to silica éel chromatogra h?lL eluted Wlth 10-

(1R -1-[3,3 -difluoro-2'-(3 t hyl - 4- oxadl azol - 5- )p - bi phenyl - 4-vyl

]- ethyl car B&fety! a%et%teybhqxawwpr?m% thgdisle copprBRd %Vﬁ@é?tpal\kl\éﬁs. st ent
with theor yspecﬂ?meom@dwwlth\mﬂ&ryhaﬁ@@Imgdldnr(‘ﬁsww4%0231@&@4&% $HiNR ed with

HCO gas. t a azeetr tines
fia gas. ThesopQuidl iz SIBQEHED & S 118 899i8, ¥AgUHANGL 9P APES 131t
20 741- 730(m 3H), 6.95 (s, 1H), 6.93-6.91 (m, 1H), 5.32-5.22 (m, 1H), 2.36 (s, 3H),

1.51-1.45 (m, 5H), 1.15-1.01 (m, 2H).
EXAMPLE 5

Methyl 3-chloro-3'-fluoro-4'-{ (1R)-1-[({ 1-[(trifluoroacetyl)amino]cyclopropyl } -
25  carbonyl)amino]ethyl}-1,1-biphenyl-2-carboxylate

CF4
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30

[3,3 -difluoro-2'-(3-nethyl -1, 2, 4- oxadi azol -5-yl)-1,1" - bi phenyl -4-yl ] et hana
m ni um cWbaBioeks77 A sol ution of PCT/US03/03338
(1R)-1-[3,3" -difluoro-2'-(3-nethyl -1, 2, 4- oxadi azol -5-yl) -

1,1' - bi phenyl - 4-yl ] et hanam ni um chl ori de (0.500g, 1.42 mmol),

Boc- 1- am nocycl o- propane-|-carboxylic acid (0.300g, 1.49 mmol),

1- et hyl - (3-di net hyl am nopropyl) 35 carbodiim de hydrochl oride (0.545 g,

2.84 mol ), 1-hydroxy-7-azabenzotr I -51 WO O 6657 CT[ USQ3/ 03338
(0.010 g, 0.15 ol )y %aéw%f»ﬁw; Z??egMdPg‘ééaf&,s’ %{-%@En@rgﬂsmf’ﬁ Higgém
CHt2ﬁ12 was mEt'IiIrgE @td—n'g_ﬂQ@Mdd%?p@t@,ﬁlﬂ%@n@aﬂwlpﬂpghﬂme'(hE7€S@IOJIOAKSR?M\I?S Wazhedd
W agueo sodi I carbonat e rin 2S5 t
concentr at e% Vfﬁglﬂ&)e%"imﬂﬁ@' %Eom%c&g]r% ef‘éﬁ‘et(goi%gﬁgél&éemd?ﬁf%&ﬁ% 09¢hapﬁ3r/e o
?lllli; etil \[Nl3t hnﬂz@uré@%setih'gzdi ac Al for i2h, thex gneshedwBh prpice ded tarmedigtrpbmi - [ ({

r , I.
bi phenyl S[SP?E ‘H‘?} g?ng%%lé@o L‘M{’ﬁ“t?ﬁtéh@)égg céﬁgréréélsllel tglé r%l%e Ve solid

ony
that gave mﬂmd invRtes pad tvaghasiomish ethent wquvmrfsﬁcthrhwaiﬁ%ddi\l Hes
di ssol ved i pgf 8yl andietpaddacands @ataureatvam @Hb 81T hegasnbiddieorgmlict were was

comoent tat e ARG SEE R QRS & 44 TS Akl 8RR 3 Brhee] 0

1, 2, 4) oX agl c&ﬂ(lﬁlj]ob&rz)b}c) acid that gdvelpesth M;I]iRlsbaﬁM)donélstent with theory.

an no rbon cyc r opanam njym S+ f
360 21 Bhr ke, Yo ata BRARAG oLy TrorilsRbl dBadfls BY 0338505 5 BT "o
in5 nL CHﬁérhﬁnQit(ZQD Bh)as0 ddded atldédeitimpethyisigl)¢iozaashane (ZM38 hewaics, and
trifluoroacgiy 1@:‘2@19@ d)delg‘(e%ol'{ﬁlog wal's ﬁ%e(ﬁ' MR IC fIes ﬁé’t!lrk'tthé’rpw%%djtbl ut ed

wi th addition aqueous. sodi um bi car bonate and
brine, dri er@oavfémpmzseand Piashedath WOUWB%PWQE"@BE‘&?H% bripidgigd ONets
subj ect ed tNaz$04,dAtegrl andrioacatagka g rediditeadaswiubjectt-to i getlhyl acet ate in

hexanes, to provide the tit]Je. c und, t h e ton
consi stent r9zﬂapﬁ@8F¥, E]ét’rtﬁff ‘ﬁltl}rﬁg?) o pigyl %Ef) g@}exi‘%‘ﬁqﬁ Emebl\cli\/R © IRt 1 H NVR
(300 WMHz, NEGChtod@rhiSrdbeddoafesas dlpdle ydloROoif that dave p&o@nl—lﬁMRlslﬁ)aqtrﬂcoﬂ?mtan 0 (m

1H), 2074\;le 304m 3H, 6.95 (s, 1H), 693691(m 1H) 5.32-5.22 (m
1H), 2.36 (s %‘?ﬁ‘) 1.51-1.45 (m 5H), 1.15-1.01 (m . EXAI\/PLESI\/EthyI
3-chl or 0- 3' - f | uor o- 4' AfmixiuRy of mefhy!l zbmmm&qlumpbmwl(?aﬁg ) Tperadbr opyl ) -

25 car bonyl g.ang Al @R Y [h-thoto-2 Rl Rt ragiefifN R 0¥ ldfd@b&ofdh3 -yl ) phenyl]-

20  ethylcarbonate (see Example 11, 3.00 g, 8.21 mmol), potassium carbonate (2.84 g,
20.5 mmol), tri-o-tolylphosphine (0.10 g, 0.33 mmol), and palladium acetate (0.018
g, 0.08 mmol) in 40 mL of THF and 4 mL of water was heated in a sealed flask at
100°C for 4h. The mixture was then cooled and concentrated in vacuo. The resulting
residue was dissolved in ethyl acetate, washed with water and brine, dried over

25  Na2SO04, filtered and concentrated under vacuum. The residue was subjected to silica
gel chromatography eluted with 0-10% ethy! acetate and hexane to provide methyl 4'-
{ (1R)-1-[(tert-butoxycarbonyl)amino]ethyl }-3-chloro-3'-fluoro-1,1'-biphenyl-2-
carboxylate that gave proton NMR spectra consistent with theory. The product was
dissolved in ethyl acetate and saturated with HC] gas. The solution was concentrated

30 in vacuo and azeotroped 3x with toluene to provide (1R)-1-[3"-chloro-3-fluoro-2'-
(methoxycarbonyl)-1,1'-biphenyl-4-yllethanaminium chloride.

A solution of the above compound (1.00g, 2.91 mmol), boc-1-amino-
cyclopropane-1-carboxylic acid (0.614g, 3.05 mmol), 1-ethyl-(3-dimethylamino-
propyl)carbodiimide hydrochloride (1.11g, 5.81 mmol), 1-hydroxy-7-azabenzotriazole

35 (0.010 g, 0.15 mmol), and triethylamine (1.76 g, 17.4 mmol) in 20 mL CH2Cl2 was
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NH ONH H3C 4"~ :'"~ 1 CORCH3 F C -52 WO 03/066577 PCT/ US03/03338 To a
solution of n-BuLi (2.5Min hexanes, 41.8nlL, 0.104 nol) in 400 nL THE at
-78 C wasweaddees27 2, 6, 6-t et ranet hyl pi peridine (14.76 g, OPCOAS0IGI3}S

dropwi se foll owed by 3-bronochl orobenzene (20.00g, 0.1045 nol) dropw se.
The mxture was stirred at -78 C for 2h, then quenched with dry ice and
warnmed to room5 tenperature. The solution was concentrated in vacuo and
the resulting residue was dissolved in water and washed with ether. To the
aqueous fraction was added 1IN HC H = 2, and the product was extracted
Wit h CH2C12stinmggat emﬁwr@pweegg%ﬂge selufiar Way sfashgsuidn aqueops B and
concent r at edicathdedte wad bitine, tdeie Loat M SO fittered Gnd chhaenoiredz dhe reaciud wakat

gave proton NWR spectra consi stent t he a so on of

T br oo 6 c b uEERsice b fpomapepty shras il 19-4D% SRuieifiah 18Bs%s ar o
C was addedpfovidemméthyll4si{{ Jr)) B{ (2 (tettbatne y¢2boryhananesoprofyd fanignyD- 200
nol ). Thg sol ut ti 0 t room
Femper atur o i RghacE iper ShoBbid bttt i a Sh B e |

over Na2SOgsotdn NMR mcaﬂdomaﬁwén’tlﬂalbe@y The prasikcidwes @ml‘ﬁdbpéﬂwbd to
silica gel %&tﬁ@ﬁmttlﬂg{eamm ﬁb}’% dlmetsglu90§%a§tc9ﬁ(éenﬁ=%3% @adu@ apgxanes to

provi de net hyl 2- brono-6-ch| orobenzoate as a &&2 e/ | ow oi | that gave
proton NMVR 8fe8ppyl Bessdimesemih taljang to progidg. 1-IK{ Rtk 3achierarédhpro-2-

2- br ono- 6- Ctkh@thébbﬁﬂﬁ)@ﬁylﬁ-l(lzb%ﬁ@nyl% Q@et]‘fﬂl})iir)uno)daﬂidnynUyCYd)propanammmm
(1R) - 1- xabor ol an- 2-yl) phenyl]- 20

et hyl cahﬁon&lﬁ Bn%stgég@yﬁﬁ’d?%ssﬂn {Eg%é’?é él % pot assi um car bonat e
(2.84 g, 20.5 mmol), Toia-sohttiohylf gHeodphe cmnﬁcﬁmﬂ({O@QO@ @.302mon9l) ingnohL

pal | adi um a@,ﬁz :?at((p O3s a@dedQnQ&IﬁHHﬁa (0. 142490 1o BfmohHRdaRbudtomdetiof Wat er

was heated in g Sealed flask or 4h tu n cool ed
and concent PRRYEHG (- I ced- 70I"H‘€’°rlles etﬁoh’é’onrvf?éld&ti@d\/%é’ 6‘5‘@%@1 6/{3}88 gk hy|

acetate, washsttdwitthagiebey soditn bicart®natd ranednﬂeveimeaf»véia]ﬂﬁgso4 ffiltetedragd and
concentrated under %agfuum The resi due wa sublg_ﬁt ed to

a el
chr omat byr apPRFeRraied oLk tepidge YessUishied Qodicass! hamRLsEn ytﬂh‘ f‘&%&?&% met hyl
4' - { (1 R) 40%[e(tﬁ>¢vatetiitaﬁmhmémb\)ﬁmmaitmdampo}md that gave proton NMR

-3-chl oro- spech(ra Q5 Qickert wil) theory ¥},a % mass ion (ES+) of 487.22 for M+H+: 1H NMR
(300 MHz, MeOH-d4) & 7.51-7.33 (m, 4H), 7.17-7.07 (m, 2H), 5.31(q, /= 7.1 Hz,

1H), 3.69 (s, 3H), 1.52-1.49 (m, 5H), 1.27-1.03 (m, 2H).

20
EXAMPLE 6
N-{(1R)-1-[3,3'-difluoro-2'-(2-methyl-2H-tetrazol-5-yl)-1,1'-biphenyl-4-yl]ethyl }-1-
[(trifluoroacetyl)amino]cyclopropanecarboxamide
25
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carboxyl ate that gave proton NVR spectra consistent with theory. The

product was dissolved in ethyl acetate and saturated with HCO gas. The

sol uti on wav3pescentrated 30 in vacuo and azeotroped 3x WPCH/USod/38e t O

provide (1R)-1-[3" -chloro-3-fluoro-2'- (nethoxycarbonyl)-

1,1' - bi phenyl - 4-yl ] et hanam ni um chl ori de. A solution of the above conmpound

(1.00g, 2.91 mmol ), boc-1-am no- cycl opropane- 1-carboxylic acid (0.614qg,

?105 nm)l)8 1- etrgl (3-di net hyl am no- propyl)carbodiimde hydrochl ori de
11g, 5.81 mmmo 1- hydroxy- 7- azabenzotri azole 35 010 g, 15 nmmol

and triethyl anine (1.4g0lgtionaf 2-flwein- §-l?49b202%ﬂr1t§4éb8%gwa’sl5 1%5@?)\/@‘103/ 0625577

PCT/ US03/ 0333 tri sbihkI@d 1 800§, 028 QeI A 150 enIoMRIeNE Bk hedib@ ST for was
washed with queoqﬁlgersg?l um ~bi ca%gonate and brine
te

filtered antf WD WFEOPISS R EROMRIIPELR Wie dpdl 88”&18“%‘%/6?3’86@%%
chr omat ogr afebytecindtESINICh T cHniethyict acewastediwitthexanesd brine, griedi de

et hy! ﬁet hééﬁfr Jsbhlritedd £r§f<fon9éﬂt&>(éﬁqﬁfdgp{?%hux%% grdvidysiontoRu-d s bony! )

5 am no | oro-3 uoro-1, 1' - bi phenyl carboxylate as a white
solid that maug)-1pketrerplduwRt gqurotané\ﬁ‘d&ss)t:@ratcomlsuqmt\h@bﬂxporw Ppmasuct was

di ssol ved |g ?Eﬁ'%()ofz@‘i%tl LEVvAREr saturated with HO gas. The sol ution was
concentrate cuo an azeotroped three ti S Wth 1t 0(!2{5.13{3“3 to7provi de
c

1-[ ({ (1R) - 1- [ 3' - chl ordExfreef %szluoro -6-iodophenyl)-1H-tetrazo ,80.9
(met hoxycarggy), bot&ssium bbby (164798, Dabiyhol}, adriddeietrahenyd.09g, 0.113

cycl opr.gpanam. ni oride that E f..391.21 f
it 18 BED gt Poriop VG LT b D8 Ghobsr ot AT 1R s i
CH2C12 at Opdditesdddthedntethydhdeydtamdealed. ahd Zhaggrgdnid Ox travd Was amashed with
trifluoroacghikfandihedaideote? g§OQ; filterd @ afl®@Inkent Rl SRkt Ac@imMamhedi | Ut ed

with addition CH2C12 and washe aqueous sodi um bi carbonate and bri ne,
dried over misigsowas sybjecéadele siive gzbcmm@ﬁfﬁphi’ glytedTmigh PdO7aietByhagstataiBj ect ed

to silica ggl.cdyBFRee SPRYILEIE %ho é B2 meARYo et fwhz A€ Blatbsve pofogxanes
to provide the title conpound t hat r ot on I\TP é:tr Sistent with
t heory knd QM&%&CW%HO’(SE@W vath theory 2 asg IQESt ‘i\ﬁ% ‘{é’éb}f . MeOH d4)
S 7.51-7.33 (m 4H), To 17%el6tiod ofﬂlﬁlﬂuafd)4-b5orﬁdbé1q;aldaahyde7(2m0|-g98 Shhinol)3. 69 (s,

3H), 1.52-1, 2 &P‘rﬁb@ﬁ
R)H) 1-13, 3" - As?)loﬁ’?ré’ﬁﬁﬁ(%o z:—hyl geoft)a s ‘1%9“ kﬁauﬁuhﬂm Wi P20 1 et hyl

}o-1- [ (tri70.3olgacddtey bhahdurdhe pctiapwapemefv Ry angmdj‘glth saturate aqueous
ammonium chloride, extracted with diethyl ether, washed with saturated NaCl, dried
20  over MgSO4, and concentrated. A solution of the crude alcohol in 200 mL of

CH>Cl2 and TEA (14.0 mL, 100 mmol) at 0 °C was added methanesulfonyl chloride
(7.42 mL, 95.9 mmol) over a period of five minutes. After and overnight reaction
period, the reaction was extracted with CH2Cl2 , washed with NaHCOz3, saturated
NaCl, dried over MgSO4 , and concentrated. A solution of the crude mesylate in 50
25 mL of DMF was treated with sodium azide (12.5 g, 191 mmol) overnight. The
reaction was extracted with EtOAc , washed with NaHCO3, saturated NaCl, dried
over MgSO4 , and concentrated. To a solution of the crude azide in 100 mL of THF

was triethylphosphine (1 M in THF, 90.1 mL) over a period of 30 minutes. After one

hour, 100 mL of 1 N HCI was added and the mixture was heated overnight. The
30  mixture was cooled and washed with EtpO. The aqueous layer was made basic by the

addition of potassium carbonate, extracted with Et20, dried over MgS0g4 , and
concentrated. A solution of the crude amine (9.0 g, 41.2 mmol) in 50 mL of CH2Cl2

was treated with Boc anhydride (9.00 g, 41.2 mmol). After one hour the mixture was
concentrated. A solution of the crude carbamate in 40 mL of DMSO was added
35  potassium acetate (12.1 g, 123.1 mmol), bis(pinacolato)diboron (11.5 g, 45.4 mmol),
-55-



O HNCF3CH3 ONH/NNNN H3CI j F F 25 -54 WO 03/066577

PCT/ US03/ 03338 A solution of 2-fluoro-6-iodobenzonitrile (17.82g, 72.15
nmol ) andwe@asdetsri net hyltin (15.00g, 72.88 mmol) in 150 meCraiSozom33snas
heated to 125 C for 72 hours. The solution was cooled to roomtenperature
and partitioned between ethyl acetate and 0.5 N HClI. The organi c extract
was washed with water and brine, dried 5 over Na2SO4, filtered and
concentrated under vacuumto provide 5-(2-fl uoro-6-iodo-

phenyl)-1H-tetrazole that gave proton NWVR spectra consistent with theory
and a nass andgslichigsi). 1'opis@grhenvlpliasphive Hierrogenaipetledismdil) dichloromethane

5-(2-fl uor %@uétqqiq@aqrMn)noi)HrB@;ers@z@g%nh%% #B89neB 2 80 tm’e} 16 hewgkassi um

car bonat e | odonet hane ( 113, 10, nol) in

25 L DVF v@%ersqoph%@ lgpwte@ﬁér@%%élﬂ%wt@ SRS ngtﬁeﬂﬁlﬁg %etﬂ?sn Waer 3P was
partiti onedEbetonkie egdni¢ exizet aeewashdd watherrineadided dner M@eﬂn filteredrandt was
washed wi th vvate and congentr at ed

i ed. Na2S fi.l.t
under v cumfr?flceﬂli@ ed Lg‘gf“a‘(?@uk}\%s%Iﬁg‘fsé@iég‘%astsffgjse%fié%élg%? ggﬁpbomatt% Rbhy
el ut ed wi t lelfted 04the0y bthgicet@tesinihexartee xapyidedenpbotyl did2-fluoro-4-(4,4,5,5-
5-(2-fl NVR
opect ra conrup QARSI Bt PehSEalaldieds SRS REAIAR Al N 1
a sol ution mro@nf%@mw@nbwﬁhﬁmm dehyde (20.0 g, 98.5 nmol) in 500 m.
of THE at 0 C was addg ghigiupnbiys- @z ﬁﬁbﬂété waoﬁ@énwti ety Mt%trézd}é(lm

70.3 mL). Af o e ho saturat ed
aqueoud? a bﬁ?rBEPtdLl ?% P’é’c‘f Z‘g“m\qﬁ WtrainsEhp{Ul%e?? igxa ‘ngé QM th
sat ur at ed I\hﬁlyl]ahyleﬁbaxﬂ&eove@g,Wmo@D fotasshar chrbahael (1.61 g,olluﬁ mmolpf t he

crude al COHZH 2 Suq@qzlgﬁoapm‘lﬁ%) Pg:w ZCE)ZI? 1%01 ééé‘lb&%ﬂ%ﬁ ejfaotg ém% @03 0 C was

added net ha 1od of five
m nut es. Afmhmol)dn dOcméIe phTHHtand éamlp obwater was heated in a sealed flask at 100 °C

overnight. The mixture was then cooled and concentrated in vacuo. The resulting

15  residue was dissolved in ethyl acetate, washed with water and brine, dried over
Na2S0y4, filtered and concentrated under vacuum. The residue was subjected to silica
gel chromatography eluted with 0-20% ethyl acetate and hexane to provide tert-butyl
1-[3,3'-difluoro-2'-(2-methyl-2H-tetrazol-5-yl)-1,1"-biphenyl-4-yl]lethylcarbamate as a
yellow oil that gave proton NMR spectra consistent with theory. The product was

20  dissolved in ethyl acetate and saturated with HCI] gas. The solution was concentrated
in vacuo and azeotroped 3x with toluene to provide 1-[3,3'-difluoro-2'-(2-methyl-2H-
tetrazol-5-yl)-1,1'-biphenyl-4-yl]Jethanaminium chloride.

A solution of 1-[3,3"-difluoro-2'-(2-methyl-2H-tetrazol-5-yl)-1,1'-

biphenyl-4-yllethanaminium chloride (0.670g, 1.89 mmol), Boc-1-aminocyclo-

25  propane-l-carboxylic acid (0.419g, 2.08 mmol), 1-ethyl-(3-dimethylaminopropyl)-
carbodiimide carboxylic acid (0.726g, 3.79 mmol), 1-hydroxy-7-azabenzotriazole
(0.010g, 0.15 mmol), and triethylamine (1.15g, 11.4 mmol) in 10 mL CH2Cl2 was

stirred at room temperature for 48 hours. The solution was washed with aqueous
sodium bicarbonate and brine, dried over NapSQ4, filtered and concentrated. The

30 residue was subjected to silica gel chromatography eluted with 10-50% ethyl acetate
in hexanes to provide tert-butyl 1-[({1-[3,3'-difluoro-2'-(2-methyl-2H-tetrazol-5-yl)-
1,1'-biphenyl-4-yllethyl }amino)carbonyl]cyclopropylcarbamate that gave proton
NMR spectra éonsistent with theory and a mass ion (ES+) of 499.7 for M+H+. The

enantiomers were resolved at this point on a Chiralcel OD column 10% isopropanol/
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period, the reaction was extracted with CH2Cl2 , washed w th NaHCGCS,
saturated NaCl, dried over MgSO4 , and concentrated. A solution of the
crude neswybas®edsm’ 50 25 nL of DMF was treated with sodi umPaziuses3/(iB2s 5 g,
191 mol ) overnight. The reaction was extracted with EtOAc , washed with
NaHCO3, saturated NaCl, dried over MgSO4 , and concentrated. To a sol ution
of the crude azide in 100 nL of THE was triethyl phosphine (1 Min THF,
90.1 nlL) over a period of 30 mnutes. After one hour, 100 nL of 1 N HC
was added and the m xture was heated overnight. The 30 m xture was cool ed
and washed b#xahe @opBniTHE. g TESNS ThaRenanisamersduedEisst endyas tred fakbiet i on of

pot assi um cambefRl 8f %l Adedigd W th Et 20, dr| ed over MySO4, and
concentrated. A solutjon of the crude am ne 41.2 mol ) in 50 nmL of

CH2C12 was treated wil P‘hatBb’é P&%&?HWPQ}I@SF(@V@GH@th)’&ﬂcezatﬁrﬁ’ﬁqi yaturafedeyittone hour
the m xt ur eHERgas. COHRGBNtToARM. cofcsn@hiet P Dad¥b dnbQzEdikied SRAAMNBRENE b 40 nL

of DMBO was_add aceta l).,

bi s(pi naéclzvgl Bt dgczygfbiﬁtla@%g{ﬁuoﬁ%Eﬂéffﬂéﬁ)%“ ng%tBaZﬁ%SO@?ggéé?l’?enyl"‘l‘yl]‘

PCT/ US03/ 03888 } amaime)cdirtedmlytic pdl dprbparaivsfidinpthéoridepharsiahe nmdseiongqE8medpal | adi um
(1) dichl og%f _Elg+adduct (1.4 g, 1.8 mol). The resulting m xture was
heated at 8 hour s After cooling to roomtenperature, the

m xture was parti t i onéd aselufier of ikgtabpvegranpaEndAQ. 105h &. Brlgamoeb ieXmalact was
washed w t hCHhCheat 001G eds added tf@ﬁ@émnfa (010ap e .48 ehndol ¥ aCEilubRfaesdicunder

2% et} aRLVRNEE O 0RR ARLRETTh s e Pe Bl A RaORR Bl Rl 25 5.

t et r anet hyl an_‘[i Basped ivithaigoe@isandidmybirphemmyd dret hrires dribdhowiréN=aSOg, fikaky sol i d

t hat gave roton gnsi.stent with theory, m xt ure of .
5 (2- 1 vor ot N Bt Bl 1 SR FEHENE Tt Hhierist 16 St et o Biahvetusa iy ).
tert-butyl 10- ElQ%fdtlud rostdte (mlhm@cpﬁtotmowdmﬁtehyle-cbnﬁ)oamﬂ thox gherpobtan NMR )

phenyl ] et hyépg Is%'enwtmﬂeo a 110 81 elﬁ&ﬁk g, 11.6
Bob AN sl ot e LR D R T

seal ed fl ask2aid, Q97 @Hzo\mr)m 86\ts, 3NG40 odt VES WEE, m)%‘fl | £d 7ang;,

concentrate resulting 15 residue was di ssolved in ethyl
acet at e, g‘lﬂeg ]\\%afﬁ?\%t )-and bri ne, dried over Na2SM4, filtered and

concentrated under vacuum The residue was subjected to silica gel

chromat ography el ut ey Qs AP%uHdMks ACERA £ AR BEBREy hiuRevT de

1-[3, 3 Z(ﬁl f inatngeuto thosedeseieddpbxemplezol - 5-yl ) - 1, 1' - bi phenyl - 4-yl ] et hyl car
bamate as a

Table 1

25
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yel | ow oi |

was 20 dissol ved in ethyl

that gave proton NMR spectra consistent wth theory. The product

acetate and saturated with HCO gas.

The sol ution

was conceworiamwed77 i n vacuo and azeotroped 3x wi th tol uenePCo/ysndei3ce

1-[3,3 -difluoro-2'-(2-nethyl -
tetrazol -5-yl)-1, 1" -bi phenyl -4-yl ] et hanam ni um chl oride. A solution of
1-[3,3 -difluoro-2'-(2-nethyl-2Htetrazol -5-yl)-1,1"-
bi phenyl - 4-yl ] et hanam ni um chl oride (0.670g, 1.89 muol), Boc-1-ani nocycl o
25 propane-—l-carboxyti-c—acid (04199208l )
1- et hyl - ( 3-|@ixemipley| ani noSopy! ) - |cRAbodi Rfade car boxB8 MS,agid (0. 726g, 3.79
nmmol ), 1-hydroxy-7-azabenzotriazgqle (Q.010g, 0.1% ”NE&%# and triethylam ne
(1.15qg, 11.A4—meb—in—10—nw—CcH2EI2was—sti+ted—at—rooffirteperature for 48
hours. The |soluti ocyanamethgshed wilt h Fagueols |sdti um b#2%ar bonate and bri ne,
dried over NagSO4, Q&b&595ﬁﬂ and con@gntrahed }@e 30 gﬂﬁidue was subj ected
to silica gelr—echromatography etuted—wth—10=50%etrhyt—acetate 1 n hexanes
to provide |t ePt - by Ji2-triflupfoethyl Cl H 482
1-13, 3" - di fll uggo- 25 » OZ5FRbEIZHE et 220l g5- Y1 ge) | 485
1, 1' - bi phenyt=24=yi J ethyl}anrgjcarbonytyj béu pT opytTarbamat e t hat gave
proton NVR_spbct ngoxsasplent wilthtih 1d@ nassThn (ES+) of 499.7
for M-H+. Thelzendahh&ﬂam ] Wer e resqived gt 1 his ﬁoin@mpn 4 Chiralcel OD
col um 10%({rsopropanol /- 56 WO 0370665717 PCT[ U Ud/Udﬁﬂ? hexane (contai ni ng
0.1% TFA). |[Thé3R apdiridimeylel utad £ rdt Hnd|wds br the remainder of
t he synthesi514Thezgaqm@ugﬁqu@t wag dijsspl ved § n et hyg5 acet ate and
sat ur at ed The sol uti was_con tnate n yacuo and
azeotr Opedvv 15\'1 t P%Z%rt.f.lﬂHquﬂihy pro vi-de F1 R i{l[ \{ Esg
1-[3, 3" - di f|l ueéo- Fpyriidiresiy! - 2H—tetFT azol F5- yl 1,1 -48phenyl - 4-yl ]
et hyl }am nd) car bonyl Qpropandm i um chl ori tfhat ve |a nmass ion (ESt)
of 399.6 fler w%..% Lﬁ%ﬁgw!unn of—the ubo'quorpoué.}‘.‘g?(c.l%g, 0. 241
mol ) in 2 |18 CH2GIRosdmé@hy was jadded |t r Fet hylRanine 40L 049g, 0.48 mmol)
and triflugroageti -é -%Egzdride ( Oﬂlg 0{ 24, mol ) 4q{The |sol uti on was
diluted witfh 2€U1L&%1.%1 d—g% fred vmthqiqtcuu18£UU|Uﬁ]bicarbonate
and brine, |[dri2ed awserazNbdSD4, fillteded | afid cortentrat®. The residue was
subj ected tio sili cglfﬂl%}mﬁg}ﬁﬁrmt ogr aqhy elgted Wyth 19,40%ethyl acetate in
hexanes to provide the trttre conmgound tiat gave protorr NVR] spectra
consi stent |wi A t HBUpidiné YA massl idh (ESF) of %195 3248y NwH+: 1H NVR 15
(300 MHz, NbC&gd4)n@ﬂ@168-7.61 (m ¥} 7p834{7.21|(m48H), |6.89-6.83 (m
2H),
" 24 S-bromopyridin-3-yl E F R 558

25 5-bromo-1-oxido- F F R 574

pyridin-3-yl

26 trifluoromethyl H F R 453

27 pyrimidin-5-yl H F R 463

28 chlorodifluoromethyl F F R 487

29 S5-(trifluoromethyl)- F F R 548

pyridin-3-yl

30 chlorodifluoromethyl | Cl F R 503

31 difluoromethyl F F R 453

32  |pentafluoroethyl F F R 521

33 difluoromethyl Cl F R 469

* stereoconfiguration at designated chiral center; (+) = racemic mixture
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5.23 (d, J = 7.1 Hz, 1H), 4.86 (s, 3H), 1.49 (d, J = 3.7 Hz, 2H), 1.44 (d,
J=7.1 H, 3H, 1.18-1.01 (m 2H). The foll ow ng conpounds in Table 1
wer e prepaoadoss7net hods 20 anal ogous to those descri bedPCca/iBeaosbe 1.
Table 1 OY RS NH ONHH3C | CRCH3 R7a \ Rsb 25 -57 WO 03/066577

PCT/ US03/ 03338 Exanple RS R6b R7a ~ES M5, M+tH+ 7 cyanonethyl F H R 424 8
cyanonethyl d HR 440 9 2,2,2-trifluoroethyl d HR 482 10
2,2,2-trifluoroethyl F F () 485 11 isoxazol-5 yl FF () 470 12 Cc
anonethyl F F () 442 3,.rim.din-5- 3 14 2 tr| uoroethyl F
F S 485 15 2,2, 2-tri?ﬁ%81”8&‘%‘?mﬁp ‘HQSHB ab‘ig“ﬁiﬁrl?rﬁ?%r?‘?\%)s ESE () 481

17 i soxazol arggdoustdthBsedde@eritled ih Bxhpr et hyl F F R 471 19 rimdin-5- | F
F R 481 20 isoxazol-5-yl FF S 470 21 trifluoronmethyl F F S 471 22
pyrimdin-5-yl FF S 481 23 nethyl F F R 417 24 5-bronopyridin-3-yl FF R
558 Table 2

5

Example RS R6b | R7a | * ES MS,

M+H+
34 methyl F H R 423
35 cyanomethyl F H R 448
36 2,2,2-trifluoroethyl F H R 491
37 isoxazol-5-yl F H R 476
38 2,2,2-trifluoroethyl F F S 509
39 2,2, 2-trifluoroethyl F F R 509
40 cyanomethyl F F () 466
41 2,2,2-trifluoroethyl F F (%) 509
42 pyrimidin-5-yl F F () 505
43 chloro(difluoro)methyl| F F R 511
44 pyrimidin-5-yl F F R 505
45 difluromethyl F F R 477

* stereoconfiguration at designated chiral center; (+) = racemic mixture
10

The following compounds in Table 3 were prepared by methods
analogous to those described in Example 1.
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25 5-brono-1-oxido- F F R574 pyridin-3-yl 26 trifluoronethyl HF R 453

27 pyrimdin-5-yl HF R 463 28 chlorodifluoronethyl F F R 487 29

5-(trifl uwoeawedsyt )- F F R 548 pyridin-3-yl 30 chlorodiflpcoruse®oedsys C F R
503 31 difluoronmethyl F F R 453 32 penta F F R 521 33 difluoronethyl d
F R 469 stereoconfiguration at designated chiral center; () = racemc

m xture -58 WD 03/066577 PCT/ US03/03338 The foll owi ng conpounds in Table 2
were prepared by nethods anal ogous to those described in Exanple 1. Table
2 50YR NHCH3 O NHN{ O0BN H3CI| \ R6b R7a Exanple RS R6b R7a ES
M5, MrH+ 34 nethyl F H R 423 35 cyah®felhyl F H R 448 36
2,2,2-trifluoroethyl F HR 491 37 isoxazol-5-yl FHR 476 38
2,2,2-trifluoroethyl F F S 509 o) RS

o2

5
Example - RS R7a |tetrazole | * ES MS,
M+H+
46 cyanomethyl H 2H R 448
47 2,2,2-trifluoroethyl H 2H R 491
48 cyanomethyl H 1H R 448
49 2,2,2-trifluoroethyl H 1H R 491
50 methyl H 1H R 423
51 isoxazol-5-yl F 2H (*) 494
52 2,2,2-trifluoroethyl F 2H =) 509
53 pyrimidin-5-yl F 2H (x) 505
54 trifluoromethyl F 2H S 495
55 chloro(difluoro)methyl| F 2H R 511
56 difluoromethyl F 2H R 477
* stereoconfiguration at designated chiral center; (+) = racemic mixture
The following compounds in Table 4 were prepared by methods
analogous to those described in Example 1.
10
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39 2,2,2-trifluoroethyl F F R 509 40 cyanonethyl
2,2,2-trifluoroethyl F F () 509 42 pyrimdin-5-yl FF () 505 43

chl or o( diwbwanwegsnet hyl F F R 511 44 rimdin-5-yl F F R 5@6T/u883/ai388 ur onet h
| FFRA477 * stereoconfiguration at designated chiral center; () = racemc
m xture 10 The foll ow ng conpounds in Table 3 were prepared by nethods
anal ogous to those described in Exanple 1. -59 WO 03/066577 PCT/ US03/ 03338
Table 3 OY RS NH ONHNNGOCH3 N-/ N H3C Rfa F 5 Exanple R5 R7a
tetrazole * ES M5, MtH+ 46 c¢ anonethyl H 2H R 448 47
2,2,2-trifluoroethyl H2H R 491 48 CQ)a/hleﬁethH 1H R 448 49
2,2,2-trifluoroethyl H1H R 491 50 nethyl H 1H R 423 51 isoxazol-5-yl F

FF () 466 41

2H () 494 52 2,2,2-trifluoroethyl Es2H () 509 53 pyrimdin-5-yl F 2H ()
505 54 trifluoronmethyl F 2H S 9% 5 chloro(difluoro)nmethyl F 2H R 511
1
o) NH

5
Example R5 R6a R6D | ESMS,
M+H+
57 2,2, 2-trifluoroethyl cyano F 434
58 2,2, 2-trifluoroethyl difluoromethoxy H 457
59 2,2 ,2-trifluoroethyl trifluoromethoxy H 475
60 2,2,2-trifluoroethyl trifluoromethyl F 478
61 2,2 ,2-trifluoroethyl Cl Cl 459
62 isoxazol-5-yl trifluoromethyl F 462
63 cyanomethyl trifluoromethyl F 434
64 isoxazol-5-yl Cl Cl 444
65 cyanomethyl Cl Cl 416
66 |cyanomethyl F CO2Me| 424
67 cyclopropyl cyano F 392
68 2,2,2-trifluoroethyl (dimethylamino)carbonyl] F 480
69 pyrimidin-5-yl (methoxycarbonyl)amino F 478
70 pyrimidin-5-yl [(methylamino)carbonyl] F 477
amino
71 trifluoromethyl (methylamino)carbonyl F 452
72 trifluoromethyl (methylamino)carbonyl Cl 468

-61 -




56 difluoromethyl F 2H R 477 stereoconfiguration at designated chiral
center; () = racemc mxture The foll ow ng conpounds in Table 4 were

pr epar ed W9 oa®6dsotls anal ogous to those described i n ExampCa/uso3/aB338 60 WO
03/ 066577 PCT/ US03/03338 Table 4 OyR5 NH O NH H3C R6a 6b R 5 Exanple R5
R6a R6b ES M5, MH+ 57 2,2,2-trifluoroethyl cyano F 434 58
2,2,2-trifluoroethyl difluoronmethoxy H 457 59 2,2,2-trifluoroethyl
trifluoromethoxy H 475 60 2,2,2-trifluoroethyl trifluororeth | F 478 61
2,2,2-trifluoroethyl d d 459 62 isoxazol-5-yl trifluoronethyl F 462 63
cyanonet hyl trifl uor chit foylbwingadmpognds wobedieo} Wereyitregaredpy pethodgs

cyanonet hyl A CO2Me 424 67 cyclo ro yl cyano F
392 68 2,2° %ﬁl?f*’ﬁ@?%??ﬁ@ﬁ?ﬁ?%%?‘%@%e?m no) carbonyl F 480 69
pyrimdin-5-yl (nethox carbonyl)am no F 478 70 pyri m din-5-yl

[ (met hyl am no) carbonyl] F 477 am no Thblers fl uor onet hyl
(nethyl%ﬁino)carbonyl F 452

R5

Example RS R6a ES MS,
M+H+

73 2,2, 2-trifluoroethyl (methylamino)carbonyl 466

74 isoxazol-5-yl (methoxyamino)carbonyl 467
75 2,2,2-trifluoroethyl | (cyclopropylamino)carbonyl | 492
76 2,2, 2-trifluoroethyl | (cyclobutylamino)carbonyl 506

The following compounds in Table 6 were prepared by methods

10  analogous to those described in Example 1.
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72 trifluoromethyl (nethylam no)carbonyl O 468 -61 WO 03/066577

PCT/ US03/ 03338 The foll owi ng conpounds in Table 5 were prepared by nethods
anal ogouswD®30b33e described in Exanple 2. Table 5 5 OYPRI/USHBBM3363 NH ( R)
Réa HC 3 F Exanple R5 Réa ES M5, M+H+ 73 2,2, 2-trifl uoroethyl

(et hyl am no) carbonyl 466 74 isoxazol-5-yl (nethoxyam no)carbonyl 467 75
2,2,2-trifluoroethyl (c clo ro | am no)carbonyl 492 76 2,2,2-trifluoroethyl
(cycl obut | am no)carbon | 506 The foll owi ng conmpounds in Table 6 were
prepared by nmethods 10 anal ogous to those described in Exanple 1. -62 WO
03/ 066577 PCT/ US03/ 03338 Table 6 OY R8%€ 4 cH3 O NH O ~ R N~ N H3C R6b
R7a

Example RS R6b | R6c | R72| ESMS,

M+H+
77 2,2,2-trifluoroethyl F H H 491
78 isoxazol-5-yl F H H 476
79 pyrimidin-5-yl H H F 487
80 trifluoromethyl H H F 4717
81 pyrimidin-5-yl H Cl F 521
82 trifluoromethyl! H Cl F 511
83 pyrimidin-5-yl H [methyl| F 501
84 trifluoromethyl H | methyl| F 491
85 pyrimidin-5-yl H F F 505
86 trifluoromethyl H F F 495

The following compounds in Table 7 were prepared by methods

analogous to those described in Example 1.
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R6c Example R5 R6b R6c R7a ES M5, MrH+ 77 2,2,2-trifluoroethyl F H H 491
78 isoxazol -5-yl FHHA476 79 pyn HH F 487 80 trifluoronethyl HHF 477
81 pyrimwpre3Bessi7 H CI| F 521 82 trifluoromethyl H O F 5PCT/UB83/03338
pyrimdin-5-yl Hnmethyl F 501 84 trifluoronethyl H nmethyl F 491 85
pyrimdin-5-yl HF F 505 86 trifluoronethyl HF F 495 5 The follow ng
conpounds in Table 7 were prepared by nethods anal ogous to those descri bed
in Exanple 1. -63 WO 03/066577 PCT/US03/03338 Table 7 OyR5 NH O NH 6a
H3C (RN R6a R6b Rr7a R6c 5 Ex. R5 R6a R6b R6c R7a ES M5, M+H+ 87

pyrim din-5-yl methoxy F F H 453 88 thablalioronet hyl methoxy F F H 443 89
pyrimdin-5-yl 2-nethyl-2Htetrazol-5-yl HF F 505

O _R®

5
EX. RS R6a ROb| R6c |R7a| ES MS,
M+H+

87 |pyrimidin-5-yl methoxy F F H 453

88 |trifluoromethyl methoxy" F F H 443

89 |pyrimidin-5-yl 2-methyl-2H-tetrazol-5-yl | H F F 505

90 |trifluoromethyl 2-methyl-2H-tetrazol-5-yl | H F F 495

91 |trifluoromethyl CO2Me H| Cl F | 487

92 |chlorodifluoromethyl |[CO2Me H| C F 503

93 |trifluoromethyl CO2Me H |{methyl| F | 467

94 |chlorodifluoromethyl |{CO2Me H | methyl | F | 483

95 |trifluoromethyl 3-methyl-1,2,4-oxadiazol- | H F F 495
5-yl

96 |trifluoromethyl 3-methyl-1,2,4-oxadiazol- | H Cl F 511
5-yl

97 |chlorodifluoromethyl |3-methyl-1,2,4-0xadiazol- | H Cl F 527
5-yl |

98 |trifluoromethyl 3-methyl-1,2,4-oxadiazol- | H | methyl | F 491
5-yl

99 |chlorodifluoromethyl |3-methyl-1,2,4-oxadiazol- | H | methyl | F 507
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90 trifluor
co2ve H O

trifl uor owetohpbesCO2Me H net hyl

onet hyl 2-nethyl-2Htetrazol -5-yl

F 487 92 chlorodifluoronethyl CO2Me HCO F 503 93

HF F 495 91 trifluoronethyl

F 467 94 chl orodi f| uor onePayluSCaRIsks H

nmethyl F 483 95 trifluoronethyl 3-nethyl-1,2, 4-oxadiazol- HF F 495 5- 1
96 trifluoronethyl 3-nethyl-1,2,4-oxadiazol- HO F 511 5-yl 97
chl orodi fluoronethyl 3-nethyl-1,2, 4-oxadiazol- Hd F 527 5-yl 98
trifluoronmethyl 3-methyl-1,2,4-oxadiazol- H nmethyl F 491 5-yl 99
chlorodi fluoronmethyl 3-nmethyl-1,2,4-oxadiazol- Hnethyl E 507 -64 1\
03/ 066577 PGE/ US03/ 03338 Ex. R5 R6a RRbaR6c R7a |REb MR6M-HTa |F2YMSL 00
trifluoromethyl|{ CO2Me HF F 47 101 chl orodi fl ugrongt hyl OOZWNFI—E' F 487
102 pyrim din-5-yl 2-pethyl-2H-tetrazol-5-y| H Al E 521 103 +
trifluoronet hyI 2- rret hyI 2Htefyqzol -5-yl H O F|511] 104 pyrim di n-5-yl
2-meth | -2KT ;ﬁ Hrre(LF“]@,iM 501 105 trijf]upr th
2- et hyl - 208y it l}ﬂlome(hyll—l net 491 106 t+if ubremethi—lreth
| am'ogo) Cgr (e ()Y cﬁlmdrdhﬁuélﬁﬁletl@OUBZMEI uor onet hyl (n#t hoxiycar bonyl 3&hi no d H
F5 108 [T rifluoromethyl (is 0 r bonyl.) H F,530  am 109
pyrini di n-f&!&’@i‘/%‘b.lﬁ;jo%r R e T oI Sﬂ.. 641D+ -FPor-onet hyl
( met hoxycar bi@gy |t furomethyH F 4%metbjzn:2Hrtetfrdmb6qm=tHy Zlnet Hoxly - 2Lbxoet hyl
FHF 485 104 |pyrimidin-5-yl 2-methyl-2H-tetrazol-5-yl | H | methyl | F 501

105 [trifluoromethyl 2-methyl-2H-tetrazol-5-yl | H | methyl | F 491

106 |trifluoromethyl (methylamino)carbonyl Cl H F 486

107 |trifluoromethyl (methoxycarbonyl)amino | Cl H F 502

108 |trifluoromethyl (isopropoxycarbonyl)- Cl H F 530

amino
109 |pyrimidin-5-yl (isopropoxy- Cl H F 540
carbonyl)amino

110 |trifluoromethyl (methoxycarbonyl)amino | F H F 486

111 |trifluoromethyl 2-methoxy-2-oxoethyl F H F 485

112 |trifluoromethyl (methylamino)carbonyl F H F 470

113 [trifluoromethyl methoxymethyl Cl H F 473

114 |trifluoromethyl hydroxy Cl Cl H 479

115 |pyrimidin-5-yl (methoxycarbonyl)amino | F H F 496

116 |pyrimidin-5-yl (methoxycarbonyl)amino | Cl H F 512

The following compounds in Table 8 were prepared by methods

analogous to those described in Example 1.
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112 trifluoronethyl (nethylam no)carbonyl F HF 470 113 trifl uoronethyl
met hoxymethyl d HF 473 114 trifluoronethyl hydroxy d d H 479 115
pyri m di rwb-ogloedsSmet hoxycar bonyl)amino F HF 496 116 pyri ®Caiusese3sss

(et hoxycarbonyl )amino d H F 512 The foll owi ng conpounds in Table 8 were
prepared by nethods anal ogous to those described in Exanple 1. -65 WO

03/ 066577 PCT/ US03/03338 Table 8 OYR5 NH ONHR H3CI CO2Me F 6b
Rho R 5 Exanple R5 R6b R6c ES M5, M+H+ 117 trifluoronmethyl H methyl 467
118 chloro(difluoro)nmethyl H methyl 483 119 trifluoronethyl C1 H 487 120
trifluoromethyl nmethyl H 467 121 chl&ad¢difluoro)meth | methyl H 483 The
foll ow ng conpounds in Table 9 were prepared by nethods anal ogous to those
described in Exanple 3, using the cognercially available 1-[(tert-
butoxycarbonyl)anino]cyclobutaﬁgtir oxylic acid instead of 1-[(tert-butoxy
10 carbonyl)am no] cycl opr opanecar boxylic acid. -66 WO 03/066577

PCT/ US03/ 03338 Tabie 9 NH

5 ‘

Example RS R6b R6¢C ES MS,
M+H+

117 trifluoromethyl H methyl 467

118 chloro(difluoro)methyl H methyl 483

119 trifluvoromethyl Cl H 487

120 trifluoromethyl methyl H 467

121 chloro(difluoro)methyl methyl H 483

The following compounds in Table 9 were prepared by methods
analogous to those described in Example 3, using the commercially available 1-[(tert-
butoxycarbonyl)amino]cyclobutanecarboxylic acid instead of 1-[(tert-butoxy-

10  carbonyl)amino]cyclopropanecarboxylic acid.
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NIl OYCN NH7a ONHRRD CO2Me R3a R6b Exanple R3a, R3b R6b R7a
ES M5, MtH+ 122 Me, Me F H 491 5 The foll owi ng conpounds in Table 10 were
pr epar ed W9 oa@6dsotls anal ogous to those described i n ExamplCa/usp3/emsssng t he
commercially available 1-[(tert- butoxycarbonyl)am no] cycl obut anecar boxylic
acid instead of 1-[(tert-butoxy- carbonyl)am no]cycl opropanecarboxylic
acid. 10 Table 10 OY RS \H ONH R HIC %R Reb R 7 a -67 WO 03/ 066577
PCT/ US03/ 03338 Exanple R5 Réa R6b R7a ES M5, MrH+ 123 trifl uoronet hyl
3-nmethyl -1, 2, 4-oxadi azol -5- F F 509 vyl 124 chl orodifl uoronet hyl
3-methyl -1, 2, 4- oxadi azol -5- F F '525 Twblel®5 pyrim din-5-y1

3-net hyl -1, 2, 4- oxadi azol -5- F F 519

oZ >NH R™

Example | R32 R3b | R6b | R72 |[ES MS, M+H+
122 Me, Me F | H 491

The following compounds in Table 10 were prepared by methods
analogous to those described in Example 1, using the commercially available 1-[(tert-
butoxycarbonyl)amino]cyclobutanecarboxylic acid instead of 1-[(tert-butoxy-
carbonyl)amino]cyclopropanecarboxylic acid.

10
Table 10
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yl 126 trifluoronethyl CO2Me F F 485 127 chiorodifluoroneth | CO2Me F F
501 128 yrimdin-5- | CO2Me F F 495 129 pyrimdin-5-yl CO2Me F H 477 130
pyri m di wb-ogleedsTreth | -2Htetrazol-5- | F F 519 131 tri PCwarsosrexsby/| CO2Me
C F 501 132 chlorodifluoronethyl CO2Me C F 517 133 difluoronethyl CO2Me
C F 483 -68 WO 03/066577 PCT/US03/03338 WHAT IS CLAIMED IS: 1. A
conpound of fornula | and pharmaceutically acceptable salts thereof: 5 Rda

OY R RAb NRI M2 ONRR/b R bR6a R3a Rra/ | X' R6b XJ R6Cc |
wherein Rl-and R2 are independently selected from 10 {1} -hydregen—and (2)

Cl-4 al kyl | ExlR8plei|s sel e®ded from R6a Réb R7a UE\thf\/b[s |
M+H+

123 trifluoromethyl 3-methyl-1,2,4-oxadiazol-5-| F | F 509
yl

124 chlorodifluoromethyl | 3-methyl-1,2,4-oxadiazol-5-| F F 525
yl

125 pyrimidin-5-yl 3-methyl-1,2,4-oxadiazol-5-| F | F 519
yl

126 trifluoromethyl CO2Me F | F 485

127 | chlorodifluoromethyl CO2Me F | F 501

128 pyrimidin-5-yl CO2Me F | F 495

129 pyrimidin-5-yl CO2Me F |H 477

130 pyrimidin-5-yl 2-methyl-2H-tetrazol-5-yl | F | F 519

131 trifluoromethyl CO2Me Cl | F 501

132 |chlorodifluoromethyl CO2Me Cl | F 517

133 difluoromethyl CO2Me Cl | F 483
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(1) hydrogen and (2) Cl1-4 alkyl optionally substituted with 1 to 5 hal ogen
atons; 15 Rib is Cl-4 alkyl optionally substituted with 1 to 5 hal ogen

at ons; RMOan@edddb are i ndependently selected form (1) hpdragpeny33se)

hal ogen, and (3) Cl-4 alkyl optionally substituted with 1 to 4 groups
selected 20 from hal ogen, ORa, OC(O Ra, S(O kRd, OS(O 2Rd, and NR1R2, or
Rda and R4b together with the carbon atomto which they are both attached
forman exo-cyclic nmethylene optionally substituted with 1 to 2 groups
selected fr - I tionally substituted wth 1-5 hal ogens and Cl1-4
al kyl oxy: R%&éé%@‘tfé#‘??gm 25 (1) C1-6 al kyl optionally substituted with
1 to 5 groups independently selected from hal ogen, nitro, cyano, ORa, SRa,

NRDG( O Ra, NRbC(0) 2Ra. O NIRRT 7 R Ry AR Fp o

optionally deteofiituted with 1 to 5 groups independently selected from

hal ogen,s nitro, cyano and phenyl, 5 (3) C3-6 al kynyl, (4) C2-6 al kenyl
optionally substituted with hydroqyet |, (5) (CH2)k-aryl optionally
substituted with 1 to 3 gr oups i dently sel ected from hal ogen, nitro,

cyano, ORa, SRa, C(O) 2Ra, CI-4\@ ky and Cl1-3 hal oal kyl, wherein aryl is

|
sel ected from phenyl, 3, 4- pét-hyl bi~eXyphenyl 10 and naphthyl; (6)
(CH2) k- het erocycl e optionally tituted with 1 to 3 groups independently
sel ected from hal ogen, nitro, cyaho, , SRa, Cl-4 al kyl and C1-3

hal oal kyl wherein said heterocyele NsS'Sel egied from (a) a 5-nmenbered

het eroaromati c ring having a rgidg omselected fromN, 0 and S, and
optionally having up to 3 15 a X ng nitragen atons wherein said
ring is optionally benzo-fused; Rb) a enber ed’ het eroaromatic ring
containing from1l to 3 ring nitrogen,atofs apd - oxieges t hereof, wherein
said ring is optionally benzo-fuseo‘? and (c) |ia 5)——0‘rR -

\Z

RGC

wherein
R1 and R2 are independently selected from
10 €9) hydrogen and
(2)  Cr-4alkyl
R3a is selected from
(1) hydrogen and
(2)  Cj-4 alkyl optionally substituted with 1 to 5 halogen atoms;
15 R3bis C1-4 alkyl optionally substituted with 1 to 5 halogen atoms;

R42 and R4D are independently selected form
1) hydrogen,
2) halogen, and
3) C1-4 alkyl optionally substituted with 1 to 4 groups selected
20  from halogen, OR2, OC(O)R4, S(O)kR4, OS(0)2Rd, and NRIR2, or
R4a and R4 together with the carbon atom to which they are both attached form an
exo-cyclic methylene optionally substituted with 1 to 2 groups selected from C1-4
alkyl optionally substituted with 1-5 halogens and C]-4 alkyloxy;
RS is selected from
25 (1) C1-6 alkyl optionally substituted with 1 to 5 groups
independently selected from halogen, nitro, cyano, OR2, SRa, COR2, SO2R4,

- 69 -



menbered non-aromatic heterocyclic ring selected fromtetrahydrofuranyl,

5- oxo- tetrahydrofuranyl, 2-oxo-2H pyranyl, 6-o0xo-1, 6-dihydropyridazinyl,
20 (7) C(wparasesand (8) C(O NRbRc; R6a is selected frompCI)usCioB3al kyl
optionally substituted with 1-5 groups independently selected from

hal ogen, nitro, cyano, CORa, CO2Ra, C(O NRbRc, ORa, OC(O) Ra, 25 SRa, SOZRd,
S(O Rd, NRbRc, NRbC(O Ra, NRbSO2Rd, NRbCQ2Ra, (2) C3-8 cycloal kyl, (3)
C2-8 al kenyl optionally substituted with CO2Ra, (4) hal ogen, (5) cyano,

30 (6) nitro, (7) NRbRc, (8) NRbC(O) 9) NRoCOR2Ra, (10)

NRbC( O) NRbREO2RPQOGOIR?, OBRERS NREII (O3RN )2R2,1G(ONNBCRG) RRBCO2Ra, (12)

NRbSO2Rd, &1% (14) CORa, 5 (15) C(O NRoRc, (16) C(O NHORa, (17)
=NORa) Ra, =NORa) NRbRc,

C(=NCRa) 3o s

19) ORa 10 21) S(O kRd,
(22) SO2NRbRc, and (2@3)) Opﬂ%&ayqlgaswsgfﬂ@ftayf/éab lé‘et%ﬁiggéﬁch) 3 W@\(JR-,& %he( )
het erocycl elddé&&ogntlmé@gog%ﬁ{gggrr%r@tclygngéﬂquﬂgﬁyll ng a ring heteroatom

sel ect ed5 from ) ' C3.6 alkynyl,

4) C2-6 alkenyl optionally substituted with hydroxyethyl,

(5) (CH2)k-aryl optionally substituted with 1 to 3 groups
independently selected from halogen, nitro, cyano, OR2, SR2, C(O)2R3, C1_4 alkyl
and C1-3 haloalkyl, wherein aryl is selected from phenyl, 3,4-methylenedioxyphenyl

10  and naphthyl;

(6) (CH2)k-heterocycle optionally substituted with 1 to 3 groups

independently selected from halogen, nitro, cyano, OR2, SR3, Ci_4 alkyl and C1.3

haloalkyl wherein said heterocycle is selected from (a) a S-membered heteroaromatic
ring having a ring heteroatom selected from N, O and S, and optionally having up to 3
15  additional ring nitrogen atoms wherein said ring is optionally benzo-fused; (b) a 6-
membered heteroaromatic ring containing from 1 to 3 ring nitrogen atoms and N-
oxides thereof, wherein said ring is optionally benzo-fused; and (c) a 5- or 6-
membered non-aromatic heterocyclic ring selected from tetrahydrofuranyl, 5-oxo-
tetrahydrofuranyl, 2-oxo-2H-pyranyl, 6-oxo0-1,6-dihydropyridazinyl,
20 ) C(0)2R3, and
(8)  C(O)NRDRe;
R0a is selected from
(1) C1-8 alkyl optionally substituted with 1-5 groups independently
selected from halogen, nitro, cyano, CORa, CO2R2, C(O)NRbRC, OR2, OC(O)RA4,
25  SRa, SO2Rd, S(O)R4, NRbR¢, NRbC(O)Ra, NRbSOZRd, NRbCO2R?,
(2) C3.g cycloalkyl,
3) C2-g alkenyl optionally substituted with CO2R3,
(G)) halogen,

®)) cyano,
30 6) nitro,
(7)  NRbRe,

(8) NRbC(O)R3,
(9) NRbCOgRa,

(10) NRbC(O)NRbRe,
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15 and optionally having up to 3 additional ring nitrogen atons,

4, 5-di hydro-oxazol yl and 4, 5-di hydro-1, 2, 4- oxadi azol yl, and wherein said

substit uewD 3866571 0 3 groups independently sel ected frompPCIA%ZNISHS

optionally substituted with 1 to 5 halogen atons, ORa or OC(O) Ra, R6b and

R6C are i ndependently selected from 20 (1) hydrogen, and (2) a group from

R6a; with the proviso that not nore than one of R6a, R6b, and R6c is a

het erocycl e; R7a and R7b are independently selected from (1) hydrogen, 25

(2) hal ogen, (3) cyano, 4), nitro (5) ORa, (6) CO2Ra, 30 (7)

C(O NRbRc, (8) Cl-4 afky MHQ%NRPC%%H tuted with 1 to 5 hal ogen atons,

(9) NRbRc, and (10) S(Q)kRHrb Rd selected from-71 WO 03/ 066577

PCT/ US03/ 03338 (1) h g{)og o Cl-4 alkyl optionally substituted with 1

to 5 hal ogen atons, { p 'optionally substituted with 1 to 3 groups

i ndependently sel ect ed)f r gl ogen, cyano, nitro, OH Cl-4 al kyl oxy, C3-6

cycl oal kyl and Cl1-4 5&13 Kyl 8%8 ally substituted with 1 to 5 hal ogen

at ons, 4) C3-6 cycl )kyp,( I?%) pyridyl optionally substituted with 1

to 3 groups independeqtd)y Cs@)NHOBA, f rom hal ogen and Cl1-4 al kyl; Rb and Rc

are independently sel ?@[)edcflﬁgkaﬁ?a(l) hydrogen, (2) Cl-4 al kyl optionally
Gbs ’

substituted with 1 to gro
(18) " C(=NOR&a)NRbRC,
(19) ORa,
10 (20) OC(O)Ra,

21)  S(O)kR4,
(22)  SO2NRDRC, and
(23)  optionally substituted heterocycle where the heterocycle is a 5-
membered heteroaromatic ring having a ring heteroatom selected from N, O and S,
15 and optionally having up to 3 additional ring nitrogen atoms, 4,5-dihydro-oxazolyl
and 4,5-dihydro-1,2,4-oxadiazolyl, and wherein said substituent is 1 to 3 groups
independently selected from Cj-4 alkyl optionally substituted with 1 to 5 halogen
atoms, OR2 or OC(O)R2,
ROb and R6¢ are independently selected from
20 (D hydrogen, and
2) a group from R62; with the proviso that not more than one of
R6a, R6b, and R6C is a heterocycle;
R7a and R7)b are independently selected from
)] hydrogen,

25 ) halogen,
€)) cyano,
@ nitro,
(5) ORa,
(6)  CO2Ra,
30 (7)  C(O)NRbRC,

(8) C1-4 alkyl optionally substituted with 1 to 5 halogen atoms,

9 NRDbRC, and
(10)  S(O)kRd;

Ra is selected from
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i ndependently sel ected from hal ogen, am no, nono- Cl-4al kyl am no, di -

Cl- 4al kyl am no, and SO2Rd, (3) (CH2)k-phenyl optionally substituted with 1
to 3 grouwwe 03B6@set ect ed from hal ogen, cyano, nitro, OH Ckc4/tsbkgdseoxy, C3-6
cycl oal kyl and Cl-4 alkyl optionally substituted with 1 to 5 hal ogen
atons, and (4) C3-6 cycloalkyl, or Rb and Rc together with the nitrogen
atomto which they are attached forma 4-, 5-, or 6-nenbered ring
optionally containing an additional heteroatomselected fromN, 0, 20 and
S; or Rb and Rc togethir with the nitrogen atomto which they are attached
forma cyclic inmide; (RY i SvEEe8Bt ed from (1) Cl1-4 alkyl optionally
substituted with 1 to (8) hal©penllad oponall@ SulfsByut€ell with dlthk Yl mkogen atvang 3)

phenyl optionally substituted with 1 to royps,sel ected from hal ogen,

cyano, nitro, OH, Cl- ZTZ’LI k)ﬂ%&ﬂ°P&§2§}yc%}‘gftgﬁ'ieawtllaﬁh) TOUPHY Pe“gﬁ‘ft? nal | y
substi t ut ed sgleetgd fropphaogeal, eypan. vition®H, K 1i4albyloly.&f3-g cydadkyl3ndigisdor 1. 2.
A conpourd i i . h hydrogen. 3. A conpound
0 CorRosy ofopticHat i Eiufa Rt lﬁt%g;r}%%%hg‘ho '35 R3b is Cl-4 al kyl. -72
WD 03/ 066577 PCT/ US03/68334-3-6 cYAoplkWhdithd of O aim 1 wherein one of Rda

and R4b is hydrogen ang)t hepyﬁhpﬁéptjo%aﬁfé&‘gﬁﬁﬁédf%ﬂm 'Ee/%gﬁ?mnd%ﬁémﬁ@y and

Cl-4 al kyl optianall substituted,.,wth a group selecte rom hal ogen, ORa,
OC(O Ra, S( (5%?&8,8%65{61%&‘ angcg’nﬁa%m, or Rda and R4b together with the
carbon at omRandRChretildypeadeailpotlbcte@fioached form an exo-cyclic nethyl ene.
5. A conppound of C amf ereig R4da and R4b are each hydrogen. 10 6. A
conpound of Claiml erei yﬁrg% 5 Cl-6 al kyl optionally

2) C]-4 alkyl optionally substituted with 1 to 5 groups

independently selected from halogen , amino, mono-Cj_4alkylamino, di-
C1-4alkylamino, and SO2Rd,
3) (CH2)x-phenyl optionally substituted with 1 to 3 groups
15  selected from halogen, cyano, nitro, OH, C|.4 alkyloxy, C3.¢ cycloalkyl and C]_4
alkyl optionally substituted with 1 to 5 halogen atoms, and
4 C3.6 cycloalkyl, or
Rb and R¢ together with the nitrogen atom to which they are attached form a 4-, 5-, or
6-membered ring optionally containing an additional heteroatom selected from N, O,
20 andS;or
Rb and R¢ together with the nitrogen atom to which they are attached form a cyclic
imide;
Rd s selected from
¢)) C1-4 alkyl optionally substituted with 1 to 5 halogen atoms,
25 2) C1-4 alkyloxy, and
3) phenyl optionally substituted with 1 to 3 groups selected from
halogen, cyano, nitro, OH, C]_4 alkyloxy, C3_¢ cycloalkyl and C1-4 alkyl optionally
substituted with 1 to 5 halogen atoms;
kis0, 1 or2; and
30 misOorl.

2. A compound of Claim 1 wherein R1 and R2 are each hydrogen.
3. A compound of Claim 1 wherein wherein R32 is hydrogen and

35 R3bisCj-4 alkyl
=72 -



substituted with 1 to 5 groups independently selected from hal ogen, nitro,
cyano, ORa, SRa, CORa, SO2Rd, CO2Ra, OC(O Ra, NRbRc, NRbC(O Ra, C(O NRbRc,
and C3-8 wooBoedskyl . 15 7. A compound of Caim 1l wherein RETIGSO¥ed3sxt ed
fromCl-5 alkyl and Cl1-3 al kyl substituted with 1 to 3 groups sel ected
from hal ogen, cyano, hydroxy, Cl-4 al koxy and Cl-4 al koxycarbonyl. 20 S. A
conpound of Claim1 wherein R5 is selected from Cl-3 alkyl substituted
with 1 to 5 hal ogen atons, or a group selected fromcyano, hydroxy, C 1-4
al koxy and C 1-4 al koxycarbonyl. 9. A compound of Caim1l wherein R5 is
C3-6 cycl oal kyl 25 optionally substituted with 1 to 3 groups independently
sel ected from hal ogen4. ni t rocompyumdef&Hginphemytein i of R4omaRHdisof C aim 1

wher ei n RS ihgdiogkRarkt e Ythed Rt deRiadd! fYom ﬁ%@%gént Hal%geﬁ/\éﬁcfb Oﬂﬁ%‘ﬂg&g@ﬁ%‘{hﬁ’%
i ndependent |y, sel ected from hal ogen, nifro, c¢yand. 30 ORa, -
bnd G153 harHaRYRS ViRai D sisel Bomdploast ST Gir (PHBAY OIBRA-OSO)RY
met hyl engdi axy NRERZ, otRea ARPRAMW gethdd with ORI oMo QHad | n
(CH2) k- het erﬁ,ﬁ(]:%cl (g opti onal w S ggit [ 3t)vlljt ed wth 10t 003 gr%%}éw:éﬁ%g{pendent |y
sel ect ed fr HIFIAH SYaHa Giore¥sli nygly §%¥no, ORa, SRa, Cl-4 alkyl and C1-3
hal oal kyl wherein said heterocycle is selected -73 WO 03/ 066577
PCT/ US03/ 03338 from ¢ca) a ,b-nenber.e eteroaro WC I having a ring
het er oat om sel ect ed ij'om N C%l%%ﬁd§?diﬂal %83?‘“8@‘?"‘;&%‘3?%66&60 o3
addi ti onal hydigeen-t rogen atoms wherein said ring is optionally
benzo-fysed; and (b) a 6-nenbered heteroaromatic ring containing from1l to
3 ring nitrogen atons_wherein said. ri ds optio | y benzo-fused. 5 12. A
conpound of Caim1 wherei %W??W@ﬁgﬁ%%‘ﬁ@?@% & Chpilghapyignally
subst i t&gds&bs’tifmg With 2lt@J5cglmﬁﬁasIimxgs@ﬁfc&@lﬁ?Tslen;!cti)é&ifr@f»htH%a_qiogehPl!ill‘wc”ia&i %ﬁ&“, “: tro,
cyano, , ORRA a & " a [ cycle is
sel ected from ?Ep’ggg%l yﬁkdil% H@n%’%p%)gi ’n%ﬁ(sz}%;@)gﬁy&, ﬁ)c ’
oxadi azol yl ?nql.C&?ng@]ﬁ?]tkiyhl nyl, 10 pyrazolyl, imdazolyl, 1,2,4-triazolyl,
thi azol y4 , 5-oxotetrahydrofuranyl, 2-oxo-2H pyranyl,

' ) L . v vl . : i di nvl
6-0xo0-1, 6-di hydropyri 9.a2| n% éorr?pxo%%lccl) 0¥Clai1?1ylr\!vl?§éilnnﬁ/§ is sg?gctlezlnfgolrrll’%l_sand

alkyl and C]-3 alkyl substituted with 1 to 3 groups selected from halogen, cyano,

hydroxy, C1-4 alkoxy and C]-4 alkoxycarbonyl.

al kyl

20 8. A compound of Claim 1 wherein RS is selected from Cj.3

alkyl substituted with 1 to 5 halogen atoms, or a group selected from cyano, hydroxy,
C1-4 alkoxy and C].4 alkoxycarbonyl.

9. A compound of Claim 1 wherein RS is C3-6 cycloalkyl

25 optionally substituted with 1 to 3 groups independently selected from halogen, nitro,
cyano and phenyl.

10. A compound of Claim 1 wherein RS is (CH2)k-aryl optionally

substituted with 1 to 3 groups independently selected from halogen, nitro, cyano,
30 ORa, SRa, C1.4 alkyl and C1_3 haloalkyl, wherein aryl is selected from phenyl, 3,4-

methylenedioxyphenyl and naphthy].

11. A compound of Claim 1 wherein (CH2)k-heterocycle

optionally substituted with 1 to 3 groups independently selected from halogen, nitro,
35 cyano, OR3, SR, C].4 alkyl and C 1-3 haloalkyl wherein said heterocycle is selected
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qui noxal i nyl . 13. A conpound of Claim1 wherein R5 is selected from5- 15

i soxazol yl, 5-pyrimdinyl, 5-brono-3-pyridyl and N oxide thereof, and 5-
trifl uor owetodpbes3? pyridyl. 14. A conpound of Cl aim 1 wher @Ca/uRB3/03B3%el ect ed
fromisoxazolyl optionally substituted with Cl-4 alkyl, pyrimdinyl,
pyridinyl optionally substituted 20 with Cl1-4 al kyl and N-oxides thereof.
15. A conmpound of Claim1l having the formula I(1): Rda Oy RS Rob "-\ N, 1
MR ONR2 R3b 6a R3a R6b R 7a | s R6c 25 1(1) -74 WD 03/066577

PCT/ US03/ 03338 wherein R3a, R3b, R4a, R4b R5, R6a, R6b, R6cC
and R7a are 5%11épéfa.Sn@embﬁred@P@r%rqmaticeungxh%vmowﬂ& geroefom psleadtedfiemdin Rea

is select eddam(a&&io%tl@@mav( u;ﬁ%@)d‘dd%allﬁ m@ﬁgmatofrﬂ)wﬂaadl@gﬂa, (5)
ORa, (6) Cl-8 al k% né@% naldlc“ t|t ted wi d haI en atlg i

group sel ect'®§ ¥ PBIR %’ﬁ H“ﬂ?&fe r‘tﬁ(@}’ Ppe Condgin ng”

NRbC( O) NRbRdsonf 9 o BlRn€nid)dgea atc&mjwbéxem sani:thg)usa)btlynzélyhﬁhm—ﬁlsedl het er ocycl e
where the heterocycle is selected from oxadiazolyl and tetrazolyl and
wherein Said substituent is 1 to 3 groups |ndepen @/ sel ected 0 fromC

1-4 al kyl optionally ddbstif GeEROWHGH Glaim BVhFI@F‘b Rak-hetsracyste oc( o) Ra.
17. A CO”DO%BHOQJHygu@éthtl‘é wiher ﬁ} AN ﬁzfnﬁeﬁéﬁ Ifs@lécfe@@on%@%@n Gifd, NHORa,
methyl tet I’azmr}/o oﬂ?éﬂx'é’ Xadllky% oal lw%%ren’l salg%eterocyg‘i{e 12 seiceted

from isoxazolyl, thienyl, pyridinyl, benzothlenyl, furyl, oxadiazolyl, 1-oxidopyridinyl,

10 pyrazolyl, imidazolyl, 1,2,4-triazolyl, thiazolyl, 5-oxotetrahydrofuranyl, 2-oxo-2H-
pyranyl, 6-oxo0-1,6-dihydropyridazinyl, oxazolyl, pyridazinyl, pyrimidinyl and
quinoxalinyl.

13. A compound of Claim 1 wherein RS is selected from 5-
15  isoxazolyl, 5-pyrimidinyl, 5-bromo-3-pyridyl and N-oxide thereof, and 5-
trifluoromethyl-3-pyridyl.

14. A compound of Claim 1 wherein R5 is selected from isoxazolyl
optionally substituted with Cj_4 alkyl, pyrimidinyl, pyridinyl optionally substituted
20  with Cj-4 alkyl and N-oxides thereof.

15. A compound of Claim 1 having the formula I(1):

25
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15 18. A conpound of Claim 15 wherein R6b is selected from hydrogen,
hal ogen and CO2Ra. 19. A conpound of C aim 15 wherein R6b is hydrogen or
hal ogen. wP®386:57A conpound of Cl aim 15 wherein R6a i s selP€TtEsd3/63368n (1)
(2) C(ONHORa, (3) cyano, (4) halogen, (5) ORa, (6) Cl-8 alkyl

CO2Ra,

optionally

substituted with 1-5 hal ogen atons, or a group sel ected

from

CO2Ra, C(O NRbRc and ORa, (7) C(O NRbRc, (8) NROC(O) NRORC, (9) NRbC(O) ORa,
and (10) 25 optionally substituted heterocycle where the heterocycle is

sel ected from oxadi azolyl , and tetragzol n rein d subst.ituent is

to 3 gr oupwhem@émd@eﬁtzl 5‘3%’&%3)6826’R 5%: 8%9’%%3%?& %Rﬁgﬁgﬁ f}sﬁeilﬂﬁiﬂ t ut ed
with 1 to &kl egen atoms, ORa or OC(O Ra;
fluorine and chlorine; and R6c is hydrogen. 30 21. A conpound of Caim15
wherein R5 is selected fromCl-4 al kyl

R6b is sel ected from hydrogen,

optionally substituted with 1 to 5

hal ogen g_t OB Or a Ccyl@no X ootppoudt & Claine Il Hadhkagin RP%isxwateoted fronp¢l)i ni di nyl
i A ; . / :

a1 G B T S, O D e o e th

formul a 1(2pbstiversyvithni=d hptogeplomsaly agrguRaticcref 1) @%Q@Sﬁ n?‘cRsb, R4a,

and pyr
-75 WO

R4b, R5,

of Claim?2

ogen.
e

rein

Ay 8 (FESRLAT e rodelULe e ) sompoun

R6b is hydrapgenalsy sqbaqitétjéﬁl@terwdwlz?éﬁﬁﬁﬁﬁfff%%%?%?%% (Cﬂjﬁ'glir"g‘qﬁﬁi%ﬁ%‘e
hydrogen. 284 tér&RMpanddhekindaad sabddueids ¢ite 3 Bedups sndeperaientie sdectedl or i ne.

15

10

15

20

25

30

from C1-4 alkyl optionally substituted with 1 to 5 halogen atoms, ORa or OC(O)RA,

~17. A compound of Claim 15 wherein R62 is selected from
CO2R2, C(O)NHORA, methyltetrazolyl, methyloxadiazolyl, NRPC(O)NRPRC, and

NRbC(O)ORa.

18. A compound of Claim 15 wherein ROD is selected from
hydrogen, halogen and CO2R4.

19. A compound of Claim 15 wherein R6D is hydrogen or halogen.

20. A compound of Claim 15 wherein R62 is selected from (1)
CO2R3, (2) C(O)NHORZ, (3) cyano, (4) halogen, (5) OR4, (6) C1-8 alkyl optionally
substituted with 1-5 halogen atoms, or a group selected from CO2R3, C(O)NRbRC
and OR2, (7) C(O)NRbRC, (8) NRPC(O)NRDRC, (9) NRPC(O)OR2, and (10)
optionally substituted heterocycle where the heterocycle is selected from oxadiazolyl

and tetrazolyl and wherein said substituent is 1 to 3 groups independently selected
from C1-4 alkyl optionally substituted with 1 to 5 halogen atoms, ORa or OC(O)R%;

RO is selected from hydrogen, fluorine and chlorine; and ROC is hydrogen.

21. A compound of Claim 15 wherein RS is selected from C1-4
alkyl optionally substituted with 1 to 5 halogen atoms or a cyano group, C3.6
cycloalkyl, isoxazolyl, pyrimidinyl and pyridinyl (and N-oxide thereof) optionally
substituted with halogen.

-5 -
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27. A conpound of Claim 22 wherein R6a is selected from (1) COQ2Ra, (2)

C(O NHORa, (3) cyano, (4) halogen, (5) ORa, (6) Cl1-8 alkyl optionally
substi t utwo 0sio6ds771- 5 hal ogen atons, or a group sel ected fPOMUSCRRI3S
C(ONRbRc and ORa, (7) C(O NRbRc, (8) NRbC(O NRbRc, (9) NRbC(O) ORa, and
(10) 20 optionally substituted heterocycle where the heterocycle is

sel ected from oxadi azolyl and tetrazolyl and wherein said substituent is 1
to 3 groups independently selected from Cl-4 alkyl optionally substituted
with 1 to 5 hal ogenjat ons, cdfuall (P4 ehavds thd feerpeoley of O ai m 22
wherein R6a is selected from25 CO2Ra, C(O N , methyltetrazolyl,

nmet hyl oxadi azol yl, NRbC(O NRbRc, and NRbC(O ORa. -76 WO 03/066577

PCT/ US03/ 03338 29. A conpoundqf BPai m 22 wherein Réa is selected from
CQ2Ra, nethyltetrazolyl and net hyl oxadi azolyl. 30. A conpound of C aim 22
wherein R6c is hydgrogen. 1.NH conpound of Claim 22 wherein R7a is

hydr ogen or hal ogen. 32. 0 ound of Claim 22 wherein R7a is hydrogen or
fluorine. 10 33. A conpound Claim 22 wherein R5 is selected fromCl-4
al kyl optionally substituteddDWw tRHL to 5 hal ogen atons or a cyano group,
C3-6 cycloal kyl, isoxazolyl, pytimdinyl ang pyridi nyl (and N-oxide
thereof) optionally substitpfed Wi Rial oan"’f 15 34. A conmpound of Claiml
having the formula 1(3): OY R5 NH QO NH R 3b a Rsb Rra 1(3) 20
wherein mis 0 or 1, R6a is 2- Eehyl et ragol - 5-yl,

3-nmet hyl -1, 2, 4- oxadi azol -5-yl, CO2Ra or HORa wherein Ra is Cl-4

al kyl ; R6b is hydrogen, fluorine or R®¢

I(2)
5
wherein m, R3b, R4a, R4b, RS, R62, R6b, R6C and R72 are as defined in Claim 1.

23. A compound of Claim 22 wherein R3b is methyl.

10 24. A compound of Claim 22 wherein ROb is hydrogen or halogen.
25. A compound of Claim 22 wherein ROD is hydrogen.
26. A compound of Claim 22 wherein ROD s fluorine or chlorine.

15

27. A compound of Claim 22 wherein R6a is selected from (1)
CO2Ra, (2) C(O)NHORS, (3) cyano, (4) halogen, (5) OR2, (6) C1-g alkyl optionally
substituted with 1-5 halogen atoms, or a group selected from CO2R3, C(O)NRbRC
and OR2, (7) C(O)NRDRC, (8) NRPC(O)NRDRC, (9) NRPC(O)OR4, and (10)
20  optionally substituted heterocycle where the heterocycle is selected from oxadiazolyl

and tetrazolyl and wherein said substituent is 1 to 3 groups independently selected
from C1-4 alkyl optionally substituted with 1 to 5 halogen atoms, OR2 or OC(O)RA.

28. A compound of Claim 22 wherein R6a is selected from
25 CO2Ra, C(O)NHOR2, methyltetrazolyl, methyloxadiazolyl, NRbC(O)NRDPRC, and
NRbC(O)ORA.
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chlorine; Rbis Cl-4 alkyl; R5 is selected fromCl-4 al kyl optionally
substituted with 1 to 5 halogen atons or a cyano group, C3-6 cycl oal kyl,

i soxazol ywo opgedsmi di nyl and pyridinyl (and N oxide there@Cr/usps/ossal |y
substituted with hal ogen or trifluoronmethyl, 25 particularly
trifluoronmethyl, difluoronmethyl, chlorodifluronmethyl; and R7a is hydrogen
or fluorine. -77 WD 03/066577 PCT/ US03/03338 35. A conpound selected from
Oy R NH ONH H3C %R R3a Rsb R7a RmMR5 R6a R6b R6c R7a R3a is H unless

ot herwi se specified CH2 FHHR O
R N VTR Ay 8%901“%;302? Céalﬁ’dkibéa%zv’&?regf%c‘% SHERERTON b OoporD
d HF R 6@ @e@vaétefré%qlﬂza@ﬂn@ﬂwb@MZP 0 CHZCN CRCHS FHHR 0
CH2CN C2CH3 0 HH R 0 CH2CF3 CO2CH3 O H H R OCHZCFS CRCH3 F H F ()
0 isoxazol -5-yl CO2CH3 F HF () 0 CH2CN CO2CH3 &E 0 pyrimdin-5-yl
CRCH3 F HHR 0 CHE6rF3 copmppoundfClam 32 whoeisR¥ I sdaideresnF R 0
pyrimdgn-5-yl CO2CH3 F HF () O isoxazol-5-yl CO2CH3 FHF R 0 CF3

C2CGi3 F HFR 31. A compound of Claim 22 wherein R72 is hydrogen or halogen.

32. A compound of Claim 22 wherein R72 is hydrogen or fluorine.

10 33. A compound of Claim 22 wherein RS is selected from C1-4
alkyl optionally substituted with 1 to 5 halogen atoms or a cyano group, C3-6
cycloalkyl, isoxazolyl, pyrimidinyl and pyridinyl (and N-oxide thereof) optionally
substituted with halogen.

15 34. A compound of Claim 1 having the formula I(3):
5

NH
m

I(3)

20  wherein mis O or 1, R62 is 2-methyl-2H-tetrazol-5-yl, 3-methyl-1,2,4-oxadiazol-5-yl,

‘ CO2R2 or C(O)NHOR@ wherein R2 is C1.4 alkyl; R6D is hydrogen, fluorine or
chlorine; R3b is C1_4 alkyl; RS is selected from C1-4 alkyl optionally substituted with
1 to 5 halogen atoms or a cyano group, C3-g cycloalkyl, isoxazolyl, pyrimidinyl and
pyridinyl (and N-oxide thereof) optionally substituted with halogen or trifluoromethyl,

25  particularly trifluoromethyl, difluoromethyl, chlorodifluromethyl; and R72 is
hydrogen or fluorine.
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Orimdin-5- 1 C®2CH3 FHF R 0 isoxazol-5-y]l C2CH3 FHF S 0 CF3 CO2CH3
FHFS -78 WD 03/066577 PCT/US03/03338 mR5 R6a R6b R6¢c R7a -k O
pyrim di wb-0gl0663C2CH3 F HF S 0 CH3 CO2CH3 F HF R 0 5-BcTaysod/aizss 3-

CR2CH3 FHF R yl 0 5-Br-1-oxido- CO2CH3 F HF R pyridin-3-yl 0 CF3
CRCH3 HHF R O pyrimdin-5-yl CRCHB HHFR 0 COF2 CO2CHB3 FHF R O
5-(CF3)pyridin- CRCH3 FHF R 3- 1 0 CClF2 CO2CH3 ' HF R 0 CHF2
CR2CH3 FHFR O0CR2CFS C2CH3 FHF R O CHF2 CO2CH3 d HF R 0 CH3
3-CH3-1, 2, 4- oxadi azoh=5- vyl 3-CH3-1, 2, 4- oxadi azol -5-yl F H
HR 0 CH2CF3 3- CH3- ?52 ZAo‘Sl?)"lgm?gs‘?lg"t%ﬁ%H HR 0 isoxazol-5-yl d
3-CH3- 1, 2, 4- oxadi azol-5-y| F HC&\E( 0 CH2CF3 3-CH3-1, 2, 4- oxadi azol -5-yl F H
F S 0 CHCF3 3-CH3-1, 2, 4- oxggazpl -5-yl F HF R 0 CH2CN
3-CH3- 1, 2, 4- oxadi azol -5-yl Fi{H BN 0 cH2CF3 3-CH3-1, 2, 4- oxadi azol -5-yl F
HF () O pyrimdin-5-yl 3- 1, 2, 4- oxadi azol -5-yl FHF () 0 CCIF2
3-CH3-1, 2, 4- oxadi azol -5-yl F = O yrimdin-5- 1

3-CH3-1, 2, 4- oxadi azol -5-yl F F 0 CHF2 3-CH3-1, 2, 4-oxadi azol -5-yl FHF
R H5C
R3;7a G
RSc
m RS Ro6a RO6b R6¢C R7a *
R3a is H unless otherwise specified
0 CH2CF3 CO2CH3 F H H R
0 CH2CF3 CONHOCH3 F H H R
0 CF3 CO2CH3 F H H §
0 CF3 3-CH3-1,2,4-oxadiazol-5-yl F H F R
0 CF3 CO2CH3 Cl H F R
0 CF3 2-CH3-tetrazol-5-yl F H F R
0 CH2CN CO2CH3 F H H R
0 CH2CN CO2CH3 Cl H H R
0 CH2CF3 CO2CH3 Cl H H R
0 CH2CF3 CO2CH3 F H F (%)
0 | isoxazol-5-yl CO2CH3 F H F (%)
0 CH2CN CO2CH3 F H F (@)
0 | pyrimidin-5-yl CO2CH3 F H H R
0 CH2CF3 CO2CH3 F H F S
0 CH2CF3 CO2CH3 F H F R
0 | pyrimidin-5-yl CO2CH3 F H F (£)
0 | isoxazol-5-yl CO2CH3 F H F R
0 CF3 CO2CH3 F H F R
0 | pyrimidin-5-yl CO2CH3 F H F R
0 | isoxazol-5-yl CO2CH3 F H F S
0 CF3 CO2CH3 F H F S
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0 CH2CN 2-CH3-tetrazol -
0 CH2CN 1-CH3-tetrazol -5-yl

0 CH3 1- GMB-uBm@6asazol - 5-yl

R6a R6b R6c R7a
2-CH3-tetrazol - 5-yl

0 CF3 2-CH3-tetrazol -5-yl

CHF2 2-CH3-tetrazol -5-yl

FHFR O CHCF3 cyano F HH R 0 CH2CF3

5-y FHHR 0 CH2CF3 2-CH3-tetrazol-5-yl FHHR
FHHR O CH2CF3 1-CH3-tetrazol-5-yl FHHR

FHHR -79 WO 03/066577 PCT/ UBO3/U383@8B38 m R5
:X 0 isoxazol -5-yl 2-CH3-tetrazol-5-yl FHF () 0 CH2CF3
FHF () Oyrimdin-5-yl 2-CH3-tetrazol-5-yl FHF ()
FHFS 0 CClF2 2-CH3-tetrazol-5-yl FHF R O

di f1 uoronetfioxy HH IR § CH2CF3 trifiuorone hog A H AR CH2CF3
trifluorongt®yl E R 0 CpcEa RFAG W H /. BOP by RIS -RRﬁa ¢
trifluoromgt byl phrididih8-y1d CH2ZCNQOJGH3or omethylpF H HgR |0 ipsoxiazol 15- vyl
C d HHR 0O/CHZ O dr HHR PCNF QOZNE H[H 0 cycloro vl
cyano F H HR D mgr\fﬁ meQ)?CEyZQ#&p 0_pyrifid n-ﬁ-Vi N E HHR
0 pyrin-jidio-p5-Br-pyHEENHCH3 F HOORHD CF3 CONHEH3| F H H/R FO CFR CONHCH3
C HHR (@ CHRCF3 HCH3 FHH R O isoxazol-5-yl [CONHOCH3 F HH R| 0O
CH2CF3 CONH-eyeto—+&-y FIH H R

0 | 5-Br-l-oxido- CO2CH3 F H F R

pyridin-3-yl

0 CF3 CO2CH3 H H F R

0 | pyrimidin-5-yl CO2CH3 H H F R

0 CCIF2 CO2CH3 F H F R

0 |5-(CF3)pyridin- CO2CH3 F H F R

3-yl

0 CCIF2 CO2CH3 Cl H F R

0 CHF2 CO2CH3 F H F R

0 CF2CF3 CO2CH3 F H F R

0 CHF2 CO2CH3 Cl H F R

0 CH3 3-CH3-1,2,4-oxadiazol-5-yl F H H R

0 CH2CN 3-CH3-1,2,4-oxadiazol-5-yl| © F H H R

0 | CHCF3 |3-CH3-1,2,4-oxadiazol-5-yl| F H H R

0 | isoxazol-5-yl |3-CH3-1,2,4-oxadiazol-5-yl| F H H R

0 CH2CF3  |3-CH3-1,2,4-oxadiazol-5-yl| F H F S

0 CH>2CF3 3-CH3-1,2,4-oxadiazol-5-yl F H F R

0 CH2CN 3-CH3-1,2,4-oxadiazol-5-yl F H F €3]

0 CH2CF3 3-CH3-1,2,4-oxadiazol-5-yl E H F (%)

0 | pyrimidin-5-yl 3-CH3-1,2,4-oxadiazol-5-yl F H F (+)

0 CCIFp 3-CH3-1,2,4-0xadiazol-5-yl| F H F R

0 | pyrimidin-5-yl 3-CH3-1,2,4-oxadiazol-5-yl F H F R

0 CHFp 3-CH3-1,2,4-oxadiazol-5-yl| F H F R

0 CHoCN 2-CHz3-tetrazol-5-yl F H H R

0 CH2CF3 2-CH3-tetrazol-5-yl F H H R

0 CH2CN 1-CH3-tetrazol-5-yl F H H R

0 CH>CF3 1-CH3-tetrazol-5-yl F H H R

0 CH3 1-CH3-tetrazol-5-yl F H H R
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0 CH2CF3 CONH- cycl obutyl F
R 0 isoxazol -5-yl 5-CH3-1,

H 0 CH2CF3 5-CH3-1, 2, 4-oxadi azol -3-yl F HH
2 diazol-3-yl FHHR O yrimdin-5-yl
5- CH3- 1, 2vo-nediazol -3-yl HHF R 0 CF3 5-CH3-1, 2, 4- oxadcaamsn3/@3ys H H F
R O yrimdin-5-yl 5-CH3-1,2 oxadi azol -3-yl H5-O F R 0 CF3
5-CH3-1, 2, 4-oxadi azol -3-yl H5-O F R -80 WD 03/066577 PCT/US03/03338 m
R5 R6a R6b R6c R7a O yrimdin-5-yl 5-CH3-1, 2, 4-oxadi azol-3-yl H5-CH3 F R

R
oxa

H
4
H
4
5

0 CF3 5-CH3-1, 2,__4-oxf51di azpl -3-yl H5-CHB FR O yr| m di n- 5-yl
2P T e B S LR T
yrim di n- 5- gl 235;@0125@11 et r dx0Ha5etrhzo55yIF H R FO €3]
5.CLF R |o0cra Qs 1ls. GEHE A, w:ij ¥ % T J O e b
3-CH3-1, 2,400 (@ginﬁﬂmh -Byly| H-SHB-Etr@olO-¥F3 B- QF3- 1, 2H4- oxadii aZolx)5tyl H
g gHSFlRZ aoouig?agggg i Zi—#gﬁég}g&% ls-)a- o 15,_ 3 3‘-‘5H$ 2 0*933 disaz Dl - 5-yl
H 5-CH3 F |R0 p CF8CHERCH3 H BOHremezal- Seb1 F2| CRCHB HEI5- F FFR 0 R
AR T sbeli v A raz?b}é‘%{riiéiy%ﬁ o .-Rsl-:-(y)'j B a o Feth Bo 5.yl H
5-CH3 F R| 0 CF3C -2h+tetrazeja® yl H 5-CHFF R H H R

0 CHCF3 difluoromethoxy H H H R

0 CH2CF3 trifluoromethoxy H H H R

0 CHCF3 trifluoromethyl F H H R

0 CHCF3 Cl Cl H H R

0 | isoxazol-5-yl trifluoromethyl F H H R

0 CH2CN trifluoromethyl F H H R

0 | isoxazol-5-yl Cl Cl H H R

0 CH2CN Cl Cl H H R

0 CH2CN F COoMe| H H R

0 | cyclopropyl cyano F H H R

0 CH2CF3 CON(CH3)2 F H H R

0 | pyrimidin-5-yl NHCO2CH3 F H H R

0 | pyrimidin-5-yl NHCONHCH3 F H H R

0 CF3 CONHCH3 F H H R

0 CF3 CONHCH3 Cl H H R

0 CHCF3 CONHCH3 F H H R

0 | isoxazol-5-yl CONHOCH3 F H H R

0 CHCF3 CONH-cyclopropyl F H H R

0 CHCF3 CONH-cyclobutyl F H H R

0 CH>CF3 5-CH3-1,2,4-oxadiazol-3-yl F H H R

0 | isoxazol-5-yl |5-CH3-1,2,4-oxadiazol-3-yl| F H H R

0 | pyrimidin-5-yl 5-CH3-1,2,4-oxadiazol-3-yl H H F R

0 CF3 5-CH3-1,2,4-oxadiazol-3-yl H H F R

0 | pyrimidin-5-yl |5-CH3-1,2,4-oxadiazol-3-yl} H 5-Cl F R

0 CF3 5-CH3-1,2 4-oxadiazol-3-yl| H 5-Cl F R
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0 CF3 CONHCH3 d HF R 0 CF3 NHCO2CH3 O HF R 0 CF3 NHCO2CH(CH3)2 O H F

R O pyrimdin-5-yl
2- met hox wd-0eme@sth |

0 CF3 hydroxy d 5-d HR

R6c R7a O pyri m din-5-yl

FHFR

NHCO2CH(CH3)2 d HF R 0 CF3 NHCO2CH3 F HF R 0 CF3
0 CF3 CONHCH3 F HF R 0 CFPCcCHB@HBB3LC] H F R
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NHCO2CH3 F HF R O pyrin-iidin-5-yl

NHCO2CH3 C H

FR O0CF3 CO2CH3 H6-CH3 FR 0 COF2 CO2CH3 H6-CH3 FR 0 CF3 CO2CH3 C
HFR 0C3 C2CEB CH3 HF R 0 CCIF2 CO2CH3 CH3 H F R 1 rimdin-5-

O Rbot 2 ol SIRE eyl E ol o SRR eor e T e | WA
3-CH3-1, 2, 4- Qxalglylgglgin_g)yyls EHj-EZR—oxhdﬁE&l-IS@Z F HEmR |1 6d F2 p;:CQCH?, F
HFR 1 ptrb lcu_n _3y| f@-@gq‘}ﬁaﬁﬁzé‘- i m di n- 55- 2 E h I-R R 1
pyrim din yl 2H-t 0 ! CE H3 - R 1
CCLF2 CQ2CH30 d pyrirhdR-5-41 CHEM3CR2 @HXa@lazél-FyR Ik s| esgoconf Fgurjatg oh at
t he indicat e61 carb@%73 RB‘iS-b%Ig,(-’]_,'f,ﬁ-oxadiazol-?a-yl 1 s £ R

0 | pyrimidin-5-yl methoxy F 5-F H R

0 CF3 methoxy F 5-F H R

0 | pyrimidin-5-yl { 2-CH3-2H-tetrazol-5-yl H 5-F F R

0 CF3 2-CH3-2H-tetrazol-5-yl H 5-F F R

0 CF3 CO2CH3 H 5-Cl F R

0 CCIF2 CO2CH3 H 5-Cl F R

0 CF3 CO2CH3 H 5-CH3 F R

0 CCIF2 CO2CH3 'H 5-CH3 F R

0 CF3 3-CH3-1,2,4-oxadiazol-5-yl H 5.F F R

0 CF3 3-CH3-1,2,4-oxadiazol-5-yl H 5-Cl F R

0 CCIFp 3-CH3-1,2,4-oxadiazol-5-yl H 5-Cl F R

0 CF3 3-CHz3-1,2,4-oxadiazol-5-yl H 5-CH3 F R

0 CCIFp 3-CH3-1,2,4-oxadiazol-5-yl H 5-CH3 F R

0 CF3 CO2CH3 H 5-F F R

0 CCIF2 CO2CH3 H 5-F F R

0 | pyrimidin-5-yl | 2-CH3-2H-tetrazol-5-yl H 5-Cl F R

0 CF3 2-CH3-2H-tetrazol-5-yl H 5-C} F R

0 | pyrimidin-5-yl 2-CH3-2H-tetrazol-5-yl H 5-CH3 F R

0 CF3 2-CH3-2H-tetrazol-5-yl H 5-CH3 F R

0 CF3 CONHCH3 Cl H F R

0 CF3 NHCO2CH3 Cl H F R

0 CF3 NHCO2CH(CH3)2 Cl H F R

0 | pyrimidin-5-yl NHCO2CH(CH3)2 Cl H F R

0 CF3 NHCO2CH3 F H F R

0 CF3 2-methoxy-2-oxoethyl F H F R

0 CF3 CONHCH3 F H F R

0 CF3 CH20CH3 Cl H F R

0 CF3 hydroxy Cl 5-Cl H R
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or a pharmaceutically acceptable salt thereof.

36.

A pharmaceutical composition comprising a therapeutically

effective amount of a compuond of Claim 1 and pharmaceutically acceptable

excipients.

37.

A method of treatment or prevention of pain and inflammation

comprising a step of administering, to a subject in need of such treatment or

prevention, an effective amount of a compound according to Claim 1 or a

pharmaceutically acceptable salt thereof.
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25 anount of a conpound according to Claim1 or a pharmaceutically
acceptable salt thereof. 42. A nethod of treatnent or prevention of pain
caused bywomneensoroni osi s, including al um nosis, anthraco®CT/USayiB338 osi s,
chalicosis, ptilosis, 30 siderosis, silicosis, tabacosis, byssinosis,
adult respiratory distress syndrome, bronchitis, allergic rhinitis,
vasonotor rhinitis, liver disease, nultiple sclerosis, atherosclerosis,
Al zhei ner' s di sease, septic shock, cerebral edema, headache, m graine,

cl osed head trauma, iB8itabl eethodel teyndhooostavarthed)réfetid ve mBHbh phing a
step of admnlsterlng;l to a subject, in need of. such revention

Ly 1f. Irg tnen[.or.
of pain, andSH3l RAEHGIPEEBARTIBCRFUE RS b IHSE AWy PR, @Wﬁ EHPIY: conpound
accor di ng t perfdpmirativé pain @npirasingeceey otalnhiyisteaingeotaadubgecsialneed hesusbf . - 84

treatment, an effective amount of a compound according to Claim 1 or a

5  pharmaceutically acceptable salt thereof.

39. A method of treatment or prevention of inflammatory pain
caused by chronic obstructive pulmonary disease, asthma, inflammatory bowel
disease, rhinitis, pancreatitis, cystitis (interstitial cystitis), uveitis, inflammatory skin

10  disorders, theumatoid arthritis, edema resulting from trauma associated with burns,
sprains or fracture, postsurgical intervention, osteoarthritis, theumatic disease, teno-
synovitis, or gout comprising a step of administering, to a subject in need of such
treatment or prevention, an effective amount of a compound according to Claim 1 or a
pharmaceutically acceptable salt thereof.

15
40. A method of treatment or prevention of pain associated with
angina, menstruation or cancer comprising a step of administering, to a subject in
need of such treatment or prevention, an effective amount of a compound according to
Claim 1 or a pharmaceutically acceptable salt thereof.
20

41. A method of treatment of diabetic vasculopathy, post capillary
resistance, diabetic symptoms associated with insulitis, psoriasis, eczema, spasms of
the gastrointestinal tract or uterus, Crohn’s disease, ulcerative colitis, or pancreatitis
comprising a step of administering, to a subject in need of such treatment, an effective

25  amount of a compound according to Claim 1 or a pharmaceutically acceptable salt
thereof.

42. A method of treaiment or prevention of pain caused by
pneumoconiosis, including aluminosis, anthracosis, asbestosis, chalicosis, ptilosis,
30 siderosis, silicosis, tabacosis, byssinosis, adult respiratory distress syndrome,
bronchitis, allergic rhinitis, vasomotor rhinitis, liver disease, multiple sclerosis,
atherosclerosis, Alzheimer’s disease, septic shock, cerebral edema, headache,
migraine, closed head trauma, irritable bowel syndrome, or nephritis comprising a

step of administering, to a subject in need of such treatment or prevention of pain, an
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effective amount of a compound according to Claim 1 or a pharmaceutically

acceptable salt thereof.
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