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AM NOCYCLOQALKANECARBOXAM DE DERI VATES W TH A SUBSTI TUENT d\F&"ﬁE%ﬁTI—NL
USEFUL AS BRADYKI NI N ANTAGONI STS 5 BACKGROUND COF THE | NVENTI ON Thi s

i nventi aislﬁ 6gj{,]r ected to am nocycl oal kanecar boxam de cor@ounds. In

parti cul’&r (% invention is directed to ani nocycl oAFKERECEPBoxan de
conpounds that are bradykinin antagonists or inverse agonists. Bradykinin
("BK") is a kinin which plays an inportant role in the 10

pat hophysi ol ogi cal processes acconpanyi ng acute and chronic pain and

i nf | ammat | BBIPHEBYBRTKIT RMTNOBROLOAIHANRBCABBYRBMITE ni NS, IS an autacoi d peptide

- produced byrdthersgafi@tVi isgpeaebm@nof kal likrein enzynes on plasma and
ti ssue precursors terned kini nogfns. The biological actions of BK are

nedi at ed by Eal B HEE B Ko Prg R v E D BT8FNYEBlpl ed BK receptors ternmed Bl
and B2. It 15 generalTy believed that BZ receptors, but not Bl 15
receptors, are expressed in normal tissues and that inflanmation, tissue

damage or BRAOKGROENDIOF THEIRNWEBGMONapi dly induce B 1 receptor expression.
This mekes the B | receptor a particularly attractive drug target. The
putative rol e of ki dhisdnveaten is dppentidito eminoyycBidlkaneratbhramidnagement of pain

and i nf | angeigotitish &bpdRfiQYdr A84 idvaGtion ITBRIH td '%ﬁgg%ﬂg?@ﬁ&&bﬁgagﬁgé eand

sel ective BK antﬁ oni sts.. In recent years, this or t n
hei ght ened"SHH°H® t@’i‘?:%?f‘ﬁ’ PIGHLAERUEE PISBYESC 3gpEFtHpeut i ¢ agents with
anal gesi ¢ and anti - Brddykinine(t BKY) ips kinay whietsplieuh dmpsromi @& inald ef from

o R e R A D S B, 0 o
Accor di ngl5radykiun BX)slike ofecs diring, is an syiasoid papyidepraduce iy thercatabyfi¢ ect i ve in
- bl ocki ng  cactieeofiatiikiegn @reyin¥Sd §15n% anB Figdly bfeﬂl'hrébrﬁ%%-rlhﬁpﬁﬁi%li@%eﬁs. ﬁg@&effﬁggupgs
the tr eat naaphe sRicbbBr PRARIEEE e Bla BB e SPorPT-ethpt BEC by
bradyki ni riecepipcs tamed Bl asd Blo e gendmlly belicabdihat Blrecdptars, boemedich t g_ol S I (in
\é |0 \r/rgoﬁrnsgs i ;i%ié,;ﬁ i@%ﬁg}?ﬂﬁﬁgﬁﬁwsﬁ%%}ﬁ?%q%@a T.Hﬂle BndpPor 769 di scl oses
. pidly induce B receptor expréssion. 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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i 3 August 2006 which are internediates in tBeIPrep rstion of
angiotensin Il antagonists. SUMVARY OF THE | NVENTI ON A fi & ?ﬁg@ of the
present invention provides a conpound having the fornula 1(3) and
pharmaceutically acceptable salts thereof O RS y NHO NH R3b 6b R Ra
1(3) mherein n1is 0 or 1, Réa is 2-nethyl-2Htetrazol -5-y

3-net hyl - CO2Ra O wherein Ra i s Cl-4alkyl;
R6b i s hyd? %8% llb%epﬁqﬂﬁra??%%fanﬁgcg %IEH(%; REFRY - R5 is sel ected
fromCl-4 aIkyI optlonally substituted with | to 5 halogen atons or a
cyano gr oupumbesiey wa zolyl, pyrimdinyl and pyridinyl (and
N-omdethereof) optionally subs |tuted with hal ogen or trifluoronethyl;

and R7a is hydrogen 6rﬁr$tlamt|qﬁélepkswmdzwsqmdesotomﬂmn@hmx@t i nvention

i d t IR -I - 1
provi des tfe )am no}:ﬁ%{/ﬂ%\é&utﬁai% fg?a'besalft g4 -{(IR) [({

[(trlfluoroacety annno]ethyl) -1,

- bi phenyl -2- carboxylate. A third aspect of the present |nventi on
provi des a phar maceutical cofROSIR®i on conprising a therapeutically
effective anmount of a corrpoungi%f)the formula 1(3) as defined in the first
aspect and pharmaceuti cal | Bipt abl e excipients. A fourth aspect of the
~ present invention provides se of a conpound of the fornmula 1(3) as
~defined in the first aspect a pharmaceutically acceptable salt thereof
in the manufacture of a mso@ca Mt for the treatnent or prevention of pain
and inflanmation. -2 3 Augﬂ%

I(3)

wherein m is 0 or 1, R62 is 2-methyl-2H-tetrazol-5-yl, 3-methyl-1,2,4-o0xadiazol-5-yl,
CO2Ra or C(O)NHOR? wherein Ra is C14 alkyl; R6b is hydrogen, fluorine or
chlorine; R3b is C)4 alkyl; RS is selected from C].4 alkyl optionally substituted
with I to 5 halogen atoms or a cyano group, C3.¢ cycloalkyl, isoxazolyl, pyrimidinyl
and pyridinyl (and N-oxide thereof) optionally substituted with halogen or
trifluoromethyl; and R72 is hydrogen or fluorine.

A second aspect of the present invention provides the compound
methyl 3-chloro-3’-fluoro-4’-{(1R)-1-[({1~
[(trifluoroacetyl)amino] cyclopropyl}carb onyl)amino]ethyl}-1,1°-biphenyl-2-
carboxylate.

A third aspect of the present invention provides a pharmaceutical
composition comprising a therapeutically effective amount of a compound of the
formula I(3) as defined in the first aspect and pharmaceutically acceptable excipients.

" A fourth aspect of the present invention provides a use of a compound
of the formula I(3) as defined in the first aspect or a pharmaceutically acceptable salt

thereof in the manufacture of a medicament for the treatment or prevention of pain and
inflammation.,




A fifth aspect of the present invention provides a use of _the co und
methyl 3-chloro-3' -fluoro-4'-{(IR-I-[({l 3*‘{]“%““%%
[ (tritluoroacetyl)am no]eyel opropyl)carbonyl)anm no]jethyl}-1,1"-bi phenyl -2-
carboxylate for the manufacture of a nedicanent for the treatnment and
prevention of pain and inflanmation. Additionally, disclosed herein are
bi phenyl cycl oal kaneg &fhaxastiof e pl8ddt Uk ANRDroVHes Dul BB tadydtndi N

ant agoni sts or. i nverse. agoni sts, pharmaceutical conpositions containing

such conpdtiyd 3-< ao'ﬁ,éftl%%"gm)ulsﬁrﬁb t hem as therapeutic agents. DETAILED

DESCRI PTI Qitiffiordadety))AMEBEY o B ctb&Dido IS, Phhiptlepides conpounds of
formula | and l=ﬁg%rrmaceutl cal lo% acceptabl e"salts thereof 5 0 R D4a R4b-
a

"R mo 0%y ghezppnuizpture of g medigarpent figthetgptmentrad piefeion gfid R2 ar e
i ndependemphinying aifeh@8af rom (1) hydrogen and (2) -4 alkyl; R3ais
selected from (1) hydrogen and (2) Cl4 al kyl optionally substituted with I
to 5 hal ogen at ons; Additignally, dsclosedibdsin angpbiphemd bycjoatkabeibbtinggt With | to 5

?gl) ogen auam&ivédaﬁi&&% AR KB Fant 43086 BRGNS 8L E G oS de 2T (1) hydrogen,
al ogen, anq o ’
compositions containing such compounds, and methods of using them as therapeutic -

agents.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides compounds of formula J and
pharmaceutically acceptable saits thereof:

wherein
R1 and R2 are independently selected from

() hydrogenand

@ Ci4alkyl;
R3ajs selected from

(1)  hydrogen and

(2)  Cji-4 alkyl optionally substituted with 1 to 5 halogen atoms;
R3b js Cj.4 alky! optionally substituted with 1 to 5 halogen atoms:
R42 and R4b are independently selected form

(1) hydrogen,

(2)  halogen, and

- 2al_




-2a 3 August 2006 WO 031066577 PCTfUS03/03338 (3) Cl-4 a;J(XI o%@%nal ly
substituted with | to 4 groups selected from hal ogen, ORz &P ,

S(O kRd, OS(0)2Rd, and NR1R2, or R4a and R4b together with the carbon atom
to whic &Jéﬁ%s?’re both attached forman exo-cyclic nethylene optionally
substituted Wth | to 2 groups selected from Cl-4 5 &G onal 1y
substituted with 1-5 hal ogens and Cl1-4 al kyloxy; R5 is selected from (1)
Cl-6 al kyl optionally substituted with | to 5 groups independently
sel ected from hal ogen, nitro, cyano, ORa, SRa, CORa, SO2Rd, CO2Ra,
OC(O Ra, NOWN NRbC(O Ra, NRbC(O 2Ra, C(O NRbRc, C3-8 10 cycloal kyl, (
C3-8 cycl oal kyl opt i{@nal Cy-4silitys vpticnalidsubstittted witin1 & 4 goupselectadiependent

selected f ¢ e 13> -6 al kynyl, (4)
al kenyl op?iﬁfg]rl{g% iﬁ?&ﬁ’ﬁ?ﬁ?gdﬁm@ﬁ’ %}?g?)ggy’e%ﬁhyll{ R ic'gs;g( 5) (CH2) k-aryl

opti onal | yR&tmskR4bsegethenwith the cabog atgrga pehichithey appemteattebheddotmeat ed from
C\EI ogen, nb)td’-@,clicﬂmahﬂcne@ﬂ&onaﬁﬁaﬁbs@(lﬁdm&; 1 1612,-3401?& kald(;thedaftﬂnhCM4lr1al oaljkyl :
erei nzar i S h - edi oxyphenyl an
napht hy?; g@jO?b&-%lg%gﬁg{egmﬂefg%égeggﬁﬁl‘%ﬁé%‘@?’l&’ uted with 1 to 3 groups
20 i ndependeris befectdifat ed from hal ogen, nitro, cyano, ORa, SRa, Cl-4 alkyl
'gnd rCTJb 1 -g - h?I oal kyi) whei_%lancys@%t%nwﬁbawsdﬁm ft&?ét?ﬁﬁsed flromt (S)fa N
- menber ed. het er ogar onat i ring having a r sel ecte rom N,
0 and S, aff eP@B?ﬁ“ﬁ%%ﬁ@#d&W I!I‘Féggﬁﬁ W%°-§Ya“8u@ﬁ?=i5§§a‘ﬁ‘5’g?’rﬁgi % r ogen at ons
wher ei n saC@2RCI0IR% PROBAANRYCIOIRZ NRI @R 2( BI0)HRBRC, 1@z per ed
het er ogt o cio kw ng containing froml to 3 ring nitrogen atons and N 25
oxi des”t her’eot, “Wherein said ri&g{; is optionally benzo-fused; and (c) a 5-
or 6- menbered non- &omet3-8 chaeak eptiqmally subsijuidwith d 4915 £roYRs |
t.et r ahydr ofndéaRddntly RieRted frohPhAlGRY dHid %gﬁ@)ﬁhd pienfx0- 2H pyranyl , _
6- oxo- 1, 6-di hydropyr:j,)daz¢£ ) C(0)2Ra, anhd ~{8) C(ONRbRc; 30 R6a is
selected from (1) C_(L 8 a ’§I p¥ior_1a||y substituted with 1-5 groups
‘independently sel ePed €2-6nlkisnyl ogdonally substisuted yith bydroythyl.CO2Ra, C( O) NRbRc,
ORa, OO Ra, (5)  (CHp)i-aryl optionally substituted with 1 to 3 groups
: independently selected from halogen, nitro, cyano, OR8, SR2, C(O)2Ra, C1-4 alkyl

and C1.-3 haloalkyl, wherein aryl is selected from phenyl, 3,4-methylenedioxyphenyl

2)
ly
C2-6

and naphthyl;
= (6)  (CH2)x-heterocycle optionally substituted with 1 to 3 groups
20  independently selected from halogen, nitro, cyano, OR3, SR, C1_4 alkyl and C}.3
haloalkyl wherein said heterocycle is selected from (a) a 5S-membered heteroaromatic
ring having a ring heteroatom selected from N, O and 8, 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 (¢) a 5- or 6-
membered non-aromatic heterocyclic ring selected from tetrahydrofuranyl, 5-oxo-
‘tetrahydrofuranyl, 2-oxo0-2H-pyranyl, 6-0xo-1,6-dihydropyridazinyl,
(7)  C(O)2Ra, and '
(8)  C(O)NRDRc;
30 R6ais selected from
, (1) +Cy-g alkyl optionally substituted with 1-5 groups independently
selected from halogen, nitro, cyano, COR2, COgRa, C(O)NRbRC, ORa, OC(O)Ra,
SR4, SO2R4, S(O)Rd, NRbR¢, NRDC(O)Ra, NRbSO2Rd, NRPCOZR2,
2) C3-g cycloalkyl,




SRa, SO2Rd, S(O Rd, NRbRc, NRbC(O) Ra, NRbSO2Rd, NRbCCO2Ra, 3@%%1@@6
cycl oal kyl, -3 3 August 2006 WO 03/066577 PCT[ US03/ 03338 al kenyl

optionally substituted with CO2Ra, (4) hal ogen, (5) cyano, (6) nitro,
7) NRb RbC( O Ra, 9) NRbCOZRa, | 0) NRbC(QN (r 1
(NR%)C( o)ﬁﬁaéﬁ%ﬁa’l\l 15(()12) NRl(Jsz)ZRd (13) cfanza, (% B%%%?"m?ls) )
C(O NRbRc, (16) C(O NHORa, 15 ( 17) C(=NORa) Ra, (18) c(=NoRa)NRbRc, (19)
ORa, (20) OC(ORa (21) S(OKkRd, 20 (22) S02NRbRc, and (23) optionally

substituted heterocycle where the heterocycle is a 5- nenbered

het eroaromatic ring having a ring heteroatomselected fromN, 0 and S, and

optionally having ug)to @,aaiﬁéﬁyi op@hallyl sabstinitéd wigle COaRYNs,

4, 5- di hydr o- oxazoly4 agp S5- di hydro-1, 2, 4- oxadi azol yl, and wherein said

substituent is | ?3 l.? 25 i ndependent |y sel ected from Cl-4 al kyl

optionally substltu(ﬁ}ed wwm | to 5 halogen atons, ORa or OC(O Ra, R6b and

R6c are |ndependent(t5 S%‘xt?cpt ed from (1) hydrogen, and (2) a group from
wi_.t h the prow(%) th tbRnot nore than one of 30 R6a, R6b, and R6c is a

heteroéycle
(8)  NRDPC(O)Ra,
(9) NRbCOzRa,
(10) NRbC(O)NRbRe,
. (11) NRbC(O)NRbCO2R2,
10 (12) NRbSO2RM,
(13) CO9Ra,
(14) CORa,
(15) C(O)NRbRe,
(16) C(O)NHORa,
15 ~ (17) C(=NORa)Ra,
(18) C(=NORa)NRbRc,
(19) ORa,
(20) OC(O)Rg,
(21)  S(O)Rd4,
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) - agroup from R68; with the proviso that not more than one of
30 R6a, ROb, and R6C is a heterocycle;
~ R72and R7D are independently selected from

(1) hydrogen,
2) halogen,
(3)  cyano,




R7a and R7b are independently selected from (1) hydrogen, 3‘%2%? ?b)&’ge
(3) cyano, -4 3 August 2006 WO 03/066577 PCT[ US03/ 03338 (4 5 (5)

ORa, (6) co2Ra, (7) C(ONRbRc, 5 (8) Cl-4 alkyl optionally substituted

with I gen atonms, (9) NRbRc, and (10) S(O ; .S sel ected
from (1)‘&1 c?rg%ggn 10 (2) Ci1-4 alkyl optionally subsh’i%&msgsﬁg % h 1 to 5

hal ogen atons, (3) phenyl optionally substituted with | to 3 groups

i ndependently selected from hal ogen, cyano, nitro, OH Cl4 al kyl oxy, C3-6
cycl oal kyl and Cl-4 alkyl optionally substituted with I to 5 hal ogen
atons, (4) C3-6 cycloal kyl, and 15 (5) pyridyl optionally substituted with
| to 3 groups mde@‘@ndeﬁﬁpy sel ected from hal ogen and Cl -4 al kyl; Rb and
Re are independent(s) sebga,t ed from (1) hydrogen, (2) Cl-4 alkyl optionally
substituted with 1 )0 4ps 20 independently sel ected from hal ogen,

am no, nono- Cl-4al Iam nt, 'di - C 4al kyl am no, and SQ2Rd, (3) (CH2)k-phenyl
-optional ly substi t(flt)ed WQ)NRDR@O 3 groups selected from hal ogen, cyano,

- nitro,50H, Cl-4 al kgl OX@*}4%ﬁ3IﬁMffdlgéhﬂfsyﬁut&9gltﬁfoﬂ5 ha"f’é()g@(hto ptionally

substituted with I to 5 | ogen atons, and cyc oal kyl, or Rb
and Re toget her wi £t IR ctF"(’.)Cben atomto V\/mch they are attached forma

4-, 5-, or 6-menb80xd $OWRDPtional |y containing an additional heteroatom
sel ect ed B4 Qe dCiom @Nd S, or
(1)  hydrogen,
10 (2)  C1-4 alkyl 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, C3.6 cycloalkyl and Cj-4
alkyl optionally substituted with 1 to 5 halogen atoms,
4y  C3_gcycloalkyl, and
15 (5)  pyridyl optionally substituted with 1 to 3 groups independently
selected from halogen and C].4 aikyl;
Rb and R¢ are independently selected from
(1)  hydrogen,
(2)  Cj-4 alkyl optionally substituted with 1 to 5 groups
20  independently selected from halogen , amino, mono-C].4alkylamino, di-
Cl.4alkylam1no and SO2Rd,
3) (CHz)k-phenyl optionally substituted with 1 to 3 groups
selected from halogen, cyano, nitro, OH, C]-4 alkyloxy, C3-6 cycloalkyl and C1.4
alkyl optionally substituted with 1 to 5 halogen atoms, and
25 - (4 C3.gcycloalkyl, 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,
and S; or _
Rb and R¢ together with the nitrogen atom to which they are attached form a cyclic
30 imide;
Rd is selected from
' (1)  Cj-4 alkyl optionally substituted with 1 to 5 halogen atoms,
(2) Ci4 aIkyl_oxy, and




'Rb and Re together with the nitrogen atomto which they arge att?g(g(%d forma
cyclic 30 imde; Rd is selected from (1) Cl -4 alkyl opt| stituted
with I to 5 halogen atons, (2) Cl-4 al kyloxy, and 3 August 2006 WO

03/ 0665 S03/ 03338 (3) phenyl optionally substituted with | to 3

gr oups sz,‘qugcg:;tgesg‘f]from hal ogen, cyano, nitro, OH, C1-FWIHE3F c3-6

cycl oal kyl and Cl-4 al kyl optionally substituted with I to 5 hal ogen
atons; kis 0, 1 or 2, and 5 mis 0 or 1. For conpounds of formula I,
exanples of RI and R2 include hydrogen, nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, t-butyl, isobutyl and sec- butyI I n one enbodi ment of
formula | are corrp(ﬁ)ndsphﬁmélﬁélilwaﬁb'subahidtemvﬂarleoégmps tejadteddm 10 Exanpl es

of R3a aricldgsi C'fymm mtmmm,rﬂjm alicyloRy, W4l @cykloh ?ﬂdﬂa@l_q{mgn Qﬁﬁdhal 1yret hyl , ethyl,
n- pr opyl ’sukﬁ?% ‘ﬂ’;% 3%@:?' t-butyl, isobu sec- butyl, Thl oronethyl,
f1 ur omet HyPS ey PR b1 ‘?%1‘302132 2- trlfluoroethyl 2, 2-di f I uor oet hyl ,

1,1, 2,2, zklpénl afd;and oet hyl, and the like. In one embodi ment of formul a |
are gonngmlmherel n one of R3a is hydrogen and R3b is Cl-4 alkyl. In one
subset 15 thereof _R3b is net npl es R4a and R4b for conpounds of
formula | include F¥F &P@g@wdsofr%nWaI egarles of R1mnd By linclideopr opyl , n-butyl ,

‘sec- but ylhydnogmbukﬂiyl eﬂbylbhl-‘pbdpyl fébbl@{)%lnﬁlbu gi;%yﬁyp 16butfl ngég%tﬁhl or onet hyl ,

acety! ongrel OO TR Lk SRR Rl Ry 5 et no 20 met hy!

(di et hyl aﬁﬁ‘)%’) rret hyl , (met hyl sul fonyl)oxynmethyl, and the |ike; or Rd4a and

RO onot he sane car@,gaﬁ1 persgﬁkg %qgle | ene. In one
enbodi ment . of for @u]: %E re f&gﬁmun ¢ glgﬁg?%f%?}@ﬂ%#ﬁ%ﬁﬁ%and RO is hydrogen

and the QYfgpen ey ¥1e‘&rPli°PﬂrﬂSﬂIgfamgbhmﬂhtawelﬁotan& sezbwylal kyl optional 'y
substii t utchldronwitityh flurcguethyh tﬁﬂa.loemhaﬁylfl DMthERReRIY, 2RaifluéetdIRa, S( O kRd,

GS( O) 2Rd,), 1282 22 Ral) et he wi th the carbon atomto
whi ch th 5\ % tg%%thty ﬁ,ﬁ glﬁ@%one G%%qto fo% I)I’ ne. In one subset
t her eof rﬂ?@"ee I%W‘Eﬁ@%ﬁ“ R isRauadiylsInpmesulmgta i s hydrogen
and R&b It}mra)éRébiseﬁbﬂiyﬂom CH2- hal ogen, CH2-ORa, CH2-OC(O) Ra, CH2-S(O) kRd.

CH2- OS( 0) 2Rd, d 2- :
(0) an &_'mp eﬂ(ﬁg and Iglbafor compounds of formula I include hydrogen,

methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobuty], t-butyl, chlorine,
fluorine, bromine, chlo_romethyl, i-chloroethyl, hydroxymethyl, 2-methoxyethyl,

_ ethoxymethyl, acetyloxymethyl, methylthiomethyl, aminomethyl, methylamino-

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

embodiment of formula I are compounds whetein one of R42 and R4b is hydrogen
and the other is selected from hydrogen, halogen and C 1-4 alkyl optionally substituted

with a group selected from halogen, ORa, OC(O)Ra, S(O)kR4, OS(O)R4, and
25  NRIRZ, or R42 and R4b together with the carbon atom to which they are both

attached form an exo-cyclic methylene. In one subset thereof R4 and R4b are each
hydrogen; in another subset R42 is hydrogen and R4b is selected from CHp-halogen,

CHp-ORA, CHy-OC(O)R, CH-S(O)Rd, CHp-0S(O)zRY, and CHy-NRIR2: in a
further subset R42 is hydrogen and R4b is selected from hydroxymethyl,

30. acetyloxymethyl, chloromethyl, (rnethanesulfonyljoxymethyl, (methylthio)methyl 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, diflucromethyl, trifluoromethyl, .
- 35 chlorodiﬂu_oromeﬂ]yl_; cyanomethyl, aminomethyl, acetylaminomethyl, dimethyl-
-6~ -




further subset Rd4a is hydrogen and R4b is selected from hyﬂgogyr%o%yl, 30
acetyl oxymet hyl, chl oronet hyl, (methanesul fonyl ~oxynet hyl ,” st
(et hyl t hi o) met hyl and (di net hyl am no) met hyl . Exanpl es of R5 for conpounds

of for i.ncl ude methyl, ethyl, n- propyl, isopraopyl., n-butyl,
sec- bum(,?":*!ogdg%tyl , t-butyl, I-ethylpropyl, 2,2-di rréﬁﬂsgmﬁ?:‘épyl ,

bronmonet hyl , chl oronet hyl, dichloronethyl, difluoronmethyl, trifluoronethyl,
35 chl orodi fl uoronet hyl, cyanonethyl, am nonethyl, acetylam nonet hyl,
I met hyl - - August 577 PCTIU am nonet hyl ,
di hyl 6 3 2006 WD 03/066577 PCTI US03/ 03338 ami hyl
hydr oxynmet hyl , net hoxynet hyl , et hoxynet hyl, methyl sul f onyl net hyl ,
phenyl t hi aReRgthyl, kyderryrpiet, methoxymetmyl raieximbthyl, mathgisylfayimedyit hyl
1-i m dazophehyithiahdi, phbndiineyC RaReTaslnaIT ! bmeyPY5d 1 bonyl met hyl ,
| - chl or oe!t) hrﬁT i JJM thch%oe?ﬁ%[ 2, 2?@??@%‘%‘%’& P{{; ,lﬁ%é%loggf | uor oet hyl ,
2- met boxyBEHRYH HOBOyRARoYARHyemetyl B-pysidyisprapn ety |-chipoetaylpbky et hyl |
2- met hoxydichlowetbylh3, R 2-tAflmirbating] geyitaflucroettyl - Dinkihupyethyl, 2-ph g pr opy!
I -hydroxyfpg »l Vs 3- 0X0DPL oY - 0- cycl opropyl,
cycl opr opﬁl y gyl?:t?%%lgfr(l? %%ggﬁewgr%y éé@‘%ong"é’%@’&'&woﬂhy ] é%@&gﬂm 1- (I -
hydr oxyet h{Ydredagapyl Shidrogypyeryl Braspeiopyll 3-methexyB-oxbpsepy.l 1-cyano- -
3, 5- bi s( taycloptopyloeyeidpsdpyt, 8}&&1@91%&15 28hérytbyé1bptap R PISN ¥henyd-10@L hY! phenyl,
3, 4- di et |3 4- di et hoxy, 10 nyl .. 4- cyanophenyl . 3-nitrophenyl,
2- napht hylﬂ%%?%%w&%é%@ﬁﬁy g%?ﬁﬁ‘@%‘yﬂ]?e“ 2 E%%ﬂn%éﬂ@if?ﬂ?&gmﬁ%‘ﬂ%phenyl ,
-3- f | uor opteriH 2.4-giflweropbonyl Hemphylpteayl 13, ddomtenybenzd, %4-dithaixgs ophenyl
3, 5- digretghei pheyaidpheriyl t1-hifsbHRAAMED ' gl 153, 5-
di chl or opﬁ#enc%%}‘, @ﬁa hP%S%OE pl %ﬁﬁl ﬁ 3-%@23%%%% Fﬁ@iﬁyﬁlﬁm,@’
30 i t 1 o- SV SRR - isienl. G-meltseetpng), 3-<blorsshenot Aideny |
;23,- t E' enY:dﬂﬂh%‘;T?Ibhe“)ﬂ’l'myﬁmﬂl%yﬂwn?’lE ?Sg‘iﬂuor&nefthyl ?ylﬁﬁ—ﬂqéﬁhﬁdpﬁwyl, 3%"—} hileg}’|5,
-t hi.enyl g 3 | -tetr of -pet hyl -1, 2, 5-
oxadi azol - 32 rﬁﬁfe ! c%ﬁ%d(g%)ég&%{/?ﬁha%oxy@e?@gﬂ? ?}Ef‘y’?g(f“@%ﬁ&%%‘,ﬁf
5 hydr oxyPhShy serpoly 2 bhraesayl, 3-<hignimthyl, Doynsivhiepssial; buiidy
g' ?Ihl 181 o-fdryR Rrthidyl, 3-%1'6515’1, 9fn€é:t),}§§d-9¥£dé(ﬁlzldlyl,5 ﬁfetr?@dﬁ{f&aﬁw;@étﬂyl'-%zs-
-fluoro-3-pyr « D=brogo- 3-py. ., b-np -3-pyridyl s 3-
(trifl uor%%%ﬁﬁ?g/'?)yyijif%i}”r"ﬁ‘& rRyﬁ@ﬁ(‘{“ﬁd}(‘P’iXa}’rWﬂ§1h)vgf3§%§1pb"a‘}bil’| 2-
- 1- et hy| -hgdieyy-2putigl, 2-ime@@oxyyd-pyrilyly brebloby?-pyrddyiet diydre-3-pyrittg aszol vl
1,2, 4- 1 1 icARed-3-byddylB fhdro-34yLid\ 2R oMb :3- R0 5-njeii- 3! fyran- 2-yl,
2- 0X0- S-R rﬂan%/ y = sox,r%ofbgté‘yl’é%?%%bc?a%ﬂ%glﬁs n&@gj%@?’nﬁl . 4-
pyri ni di Eﬁ uorpmichyRsA-pysidly 5 4Gk gromethyhSrmyyinyib L gyeterd-dtaprazoBL hi azol y]
: &23 Er}etﬁgylllwfa_zqﬂymﬂﬁl,ym)mhﬁsmimidaaolmeuJﬁylll-m}lzozﬁ_%dﬂzét{qﬁzmh%&om,)sn&bltlyI '
=L -yl & 2= L --|ao£, -.qui.ngxal i nyl ,
net hoxycé%tgéﬁaéﬁémaan% ib%é{‘]%% Rgﬁ?ylgisﬂ%/ﬂzgléﬂ’ h‘d’y’ﬂé‘m@é ’gEﬂWﬂ‘,‘&mﬁ’ &
di met hy| &t Ia/ﬂ,ddnythyl-%pmo tihpéthyhi3appr el Sathiakolpio S-aretiohyd , benzyl -
- pyrazolylmethyl, (3-methyl-1,2,4-triazol-5-yl)methyl, 2-(1,2 A-triazol-1-ylethyl, 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 R5 is C1-6
alkyl optignally substituted with 1 to 5 groups independently selected from halogen,
- nitro, cyano, OR?, SRa, COR4, SO2Rd, COgR2, OC(O)Ra, NRbRC, NRbC(O)R3,
.30 NRbCO2R2, C{O)NRBRC, and C3-g cycloalkyl. In one subset thereof are compounds
wherein RS is C1_5 alkyl optionally substituted with 1 to 5 groups independently
selected f_rom halogen, nitro, cyano, OR#, SR&, CO2R2 and C3.8 cycloalkyl. Ina
 further subset are compounds wherein RS is selected from C.5 alkyl and C]-3 alkyl
_ substituted with I to 5 groups selected from halogen, cyano, hydroxy, C1.4 alkoxy
35  andC]-4 alkoxycarl_aonyl. In another further subset RS is selected from Cj_3 alkyl
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am nocar bonyl, 2-phenethyl ani i nocarbonyl. I n one enbodi ne of la |
are conpounds wherein R5 is -6 alkyl optionally substi%@%‘ls\{iﬁ(ﬁ@‘ll to 5
groups i ndependently sel ected from hal ogen, nitro, cyano, ORa, SRa, CORa,
sO02Rd, OC(O Ra, NRbRc, NRbC(O Ra, 30 NRbCO2Ra O)NRbRc, and C3-8
cycl oal &&20.3’ R one subset thereof are compounds V\/nerpgiTWgé%@?% C 1 -5 alkyl
optionally substituted with | to 5 groups independently - selected from

hal ogen, nitro, cyano, ORa, SRal CO02Ra and C3-8 cycloalkyl. In a further
subset are conpounds wherein R5 is selected fromCl-5 al kyl and Cl -3 al kyl
substituted wwth | to 5 groups sel ected from hal ogen, cyano, hydroxy, Cl-4
al koxy 35ubstitted with Lol P B®H4 or aigppupiseledied frem cydner hydwby.di1-R5 i s sel ected
from Cl - Jllakkyid Cr4 alkoMNgibohyl2006 WO 03/ 066577 PCTf US03/ 03338 substituted

with 1 to 5 hal og;n atons, or. a 9roup sel ected from cyanos_ hydr oxy, Cl-4
al koxy and C 1-4 aPi@Bpescmhgdiment of formmia lase casmpeyadsigheteinRd fsormul a” | are
conpound&heciopiky RiptionallyGabsitutgdovidel toyd growtsiindepdrdyntbusbistted fibed with | to 3
groups i neRpaNERRL dnsalemted. iy KB ; ' , and phenyl. In
one subset R5 is _C3}¥6 c;@lﬁlogqukyl Opl%bilé%tnfig1?9‘3&@0%1?&0%&%{1& a group

sel ect ed SHisHivedyEior graep ssirsied fioml gyanerand pbenybnbodi nent of formula | are

conpounds wher ei n IR%nbther ebrfBoihlen@dt YRR AN @rbpbusciRiteld bk £ OVQ“; h S:Qat 0 ci A
roups 1 . s . en,, niLtr , , -
2l kyl anééﬁﬁﬁﬁﬁﬁﬁ£+%gﬁikﬁﬁﬁﬁ 4V T BB el tabenly st o Doy
3, 4- et hPeSfRdNERyqYRRG PR ABRA, §d prelky knd €3 baloalkylbwbtreinkhot sof , R5 is pheryl
. optiaqpal | ' L : ' e t cted from
~ hal ogen, S%?ﬁalqﬁinlrl %hrfgg? ﬁ 3#$%P#I?%%OM%@]B%1%EH§@Ro%gg&agﬁ eﬁﬁ%r%ofgl kyl; in a
further SQBLRheny @t‘?@llﬁﬁ‘éﬁﬁﬂm‘?@p‘fﬁhdrfaﬂIBWU@&HSI?IPGEIGQY@GI seleated from o 2 groups
sel ect edhilpgam wifluerpmethyl, nitfo, crana Gat4uikoxyhal Ggeralkytyiandyrther dubset and net hoxy.

(Cry ket a e RTRBRRD bl o 0 et SCTARAmENG: Gups T ndependent |y
?, e: ecé Edltnfpmﬁ&aﬁeﬁyﬂ,@@%gn, Bympmitr@yfn@thmgi SRa,g IICl- 4 al kyl alndI Cl- ﬁ I
- hal oabky er el N 1 dhdther BALELREMOF formilad GteThhpbulds Wkl RFEO! VI, thienyl,
r.yg'x?a:;zg@aﬂéﬁ%@%&%@?éﬂz@@p@weﬂ.%%wa%dsv@{ﬂer%dasr;@%a@p@qq%a@%%@éty'h; oy,
5- oxot et FAR@ogsns pEiy ¢yano, QR SRMGrys alkylland 61 pluloblksl whdminsaid pyri dazi nyl ,
0xazoly! heri¥eyeRasielttod PRV isBlaIbiDY hiedPC p AR 8hdMhbnyt, lyOne subset
* tetrahydrofuranyl, oxadiazolyl, 1-oxidopyridiny!, pyrazolyl, imidazolyl, 1,2,4-
20.  triazolyl, thiazolyl, 5-oxotetrahydrofuranyl, 2-oxo-2H-pyranyl, 6-0x0-1,6-dihydro-
- pyridazinyl, oxazolyl, pyridaziny!, pyrimidinyl and quinoxalinyl. In one subset
thereof R? is selected from isoxazolyl optionally substituted with I 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 C1_4 alkyl, imidazolyl optionally substituted with C1.4
alkyl, 1,2,4-triazolyl optionally substituted with C].4 alkyl, thiazolyl optionally
substituted with C14 alkyl, 5-oxotetrahydrofuranyl, 2-ox0-2H-pyranyl, 6-0xo0-1,6-
- 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,
l-hydtoxyethyl, methoxymethyl, 2-oxo-2-methoxyethyl, carboxy, methoxycarbonyl,
-ethoxycarbonyl, isopropoxycarbonyl, phenoxycarbonyl, cyclopentoxycarbonyl, cyclo-
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thereof R5 is selected fromisoxazolyl optionally substi ttéhﬁd WH)(Q) or 2
Cl-4 alkyl, thienyl, pyridinyl optionally substituted wt 9
trifluoromethyl or halogen, benzothienyl, furyl, tetrahydrofuranyl

oxadi azgldse g@% onal ly substituted with d-4 25 al kyfFé’?’é?@ 3%%pyrl di nyl

optionally substituted with hal ogen or C -4 alkyl, optionally
substituted with -4 alkyl, imdazolyl opti onaIIy substituted with d-4
alkyl, 1,2,4-triazolyl opti onal | y substituted with Cl-4 al kyl, thiazolyl
optionally substituted with Cl-4 alkyl, 5-oxotetrahydrofuranyl,

2- 0x0- 2H ran I oxo- 1, 6- di hydropyridazinyl, oxazolyl, pyri da2| nyl ,
~ pyrimdi ng %WBF e rFé’Rlaplioawcarbwybﬁ%@xﬂu@@e@m@bom4i -@giflgetoect ed from

5-i soxazohy:thylpﬁerrmwaamodymmhtho@abﬁzﬁimb&yﬂ)Mﬁdt%ﬁ&cﬂbﬂyl%eﬂ% ifgkenyt,her eof , and

Pncl LLL“?%%%W‘?&%W G Rk g A LS. es of oa
2- OX0- 2- nﬂlﬁ%ﬁbﬂe%ﬁl? hyl- %mtrbmb}) cymst, hpdegxcsamsthnyy, difluetdmethoxg.ar bony! |
i sopr opoxmammox b@lmfj) ﬁugycp[r%ﬁ?fgx carE{)EpﬁlAﬁhﬁyCl o- -8 3

August 2006. 577 S03/°03338
cycl opr op8% VE%BB%W % ysar! go iﬁ“?‘!‘%GP’BHWQQEWB%&WOT@RQXW | uor o-
Hefj Pg L phemw?lgnrm;sbpropmaymmmm afetighytinocabbtynyi A& dRasy 12’% Ihyl3 :‘ ormyl,
ety - EAB i oA ﬁ@f?@%‘*hﬁé@g G B IE e oy
dif1 uor on%ff’wéwno‘@ﬂtqnvls FXsibBiviEmirpeprboryl; dimethylanisptagbonybandaemino-f | uor o,
- rrﬁ] hyl@i nmanmlw ; Exumyples feli R@Ifbﬁ/dmnp@ﬁﬁdé% Wrﬁlﬁlaﬂncmaeh?d}égfeﬁaﬁﬁ&ﬂy| am no,

et hoxycar uor

i soprgpoxmgg’ﬁlgérgﬁf gl}dnllnﬁ%oxyﬁ% F] H%IIHP}EB d§?15$gh¥3f°“m’ FRICHY1 - ani no,
fhese
met hyl ani Hegaamsongthyl; dndeparopied czfrWﬁan@RE‘bmyhde ketdmgen, tiydozgr bonyl , cycl o-

pr opy!| ammﬁwﬁﬁmymmin@m@mk&gem GARBANYL, i et hyl at ni no=bonyl and
am no 10 car bonyI exa or. conpounds of formula | include

hydrogen, chloro, MWqHiepembadimant obformulal 48 compoupdnyhereingmisfl e of R6C

i ncl utfe hydr ogen, &hinother embiddimteno offosmute! &y bompudddeepingd v9f R7a and R7b
i ncl ude 'ﬁ f1): hydr oxy, nethoxy, nethylam no, nethylsulfonyl, chloro
and fl uoro n anot her enbodi pent @f fornula | are conpounds wherein in is
0. 15 In anot her enbodi rrpﬁ mula | are compounds represented by

formula I (I R5 R4a 0Y
la 1(1): 20 N
' m

0" "NH

K1)

20  wherein m, R1, R2, R3a, R3b, R4a, R4b, RS, R62, RO, R6¢ and R72 have the same
definitions as provided under formula I,

e In a subset of formula I(1) are compounds wherein R62 is selected
from (1) CO2R3, (2) C(O)NHORa (3) cyano, (4) halogen, (5) OR3, (6) Cj.g alkyl
optionally substituted with 1-5 halogen atoms, or a group selected from CO7Ra,

25  C(O)NRDPRC and OR2, (7) C(O)NRDRE, (8) NRPC(O)NRPRE, (9) NRPC(O)OR2, and
- (10) optionally substituted heterocycle where the heterocycle is selected from
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R4b-.E~X\ NRL irrn NH R Sbh 6a R R3a R 6b WA Rec 10) %0 Wgﬁ@%m in,
R, R, R3a, R3b, Rda, RO, R5, R6a, R6b, R6c and R7a have 1fie8%¥
definitions as provided under formula 1. In a subset of forrmula I(1) are

compou n Réa is selected from (1) CO2Ra, (2 (3)
cyano, nﬁi)}ﬂ%ﬁalsﬁgen (5) ORa, (6) CI-8 alkyl opti ona#@}gﬁ)@g ¥t uted with
1-5 hal ogen atons, or a group selected from CO2Ra, 25 C(O NRbRc and ORa,
(7) C(ONRbRc, (8) NRbC(O NRbRc, (9) NRbC(O ORa, and (10) optionally
substituted heterocycle where the heterocycle is selected from-9 3 August

Sl L L R R

opt i onal F§ed rfltclslt"ea&k Etf?%ril?fgighﬂtﬁ;f&?& A ‘%1§ Bﬂ%&en@‘%ﬂse)@ A4 (O Ra. In a
f US Rler SUL{OpRA. a{n? é\ﬂﬁi&gﬁbﬁeﬂﬂr&%&ﬂp&hﬁs Rbercinf aed eitrd ﬁgﬁﬁDR%%C@Z Rgnd c
E(RbC( w&oﬁ% 6’%‘7&}1? é%’%@%y?%& ﬂ?ﬁﬁggo%gﬁﬁ% unds \,/\/ner ein R61l) is

sel ecfed NRO§HO JORA: ogen, hal ogen and CO2Ra~ In a further subset R6b is

hydrogen or hal ogginothd? sARAL % ]ﬁﬁbqge conpounds where
R6a is 5‘3%1 %(%?O I110 frorﬂ%)&% é}%&%’ %ﬁ‘#&ﬁ@%@ yano, (4) hal ogen,
"~ (5) ORa %} g ydrpgop. 7 i lslhyémﬁ%ﬂ ¥gen at oms, or
. a group babgmted from CI)ZRa ( O) NRbRc and ORa~ (7) C(O NRbRc, (8)
. NRbC(O) NRbRc (9) tiona ed . heterocycle
wher E hgl_ é(gg%ﬂ}l%% é'ké 1}% Ftﬁa '4311g]bna§p35'ip3"2’g Perﬁﬁafse?kﬁt?‘él yl and
wher &0 n E9Pd % I’l( INKHOR,(3) eyapp, i) halopsnd €) ERdefd Cy-8 alk
: optionally substituted with 1-5 halogen atoms, or a group selected from COzRa,
C(O)NRORC and OR?, (7) C(O)NRYRE, (8) NRPC(O)NRERE, (9) NRDC(O)OR®, 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 C1-4 alkyl optionally substituted with 1 to 5 halogen atoms, ORa or
'OC(O)R; R6b is selected from hydrogen and halogen; and R6C is hydrogen.

: In another subset of formula I(1) are compounds wherein RS is
selected from C] -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):

O.. R®

25
wherein m, R3b, RS, Rﬁ?1 R6D, R6¢ and R72 have the same deﬁmtzons as prowded |
~under formula 1.
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15 selected fromdC -4 alkyl optionally substituted with | ifg Eﬂdo
atons, ORa or OC(ORa; R6b is selected from hydrogen and Ko} and R6c

i s hydrogen. In another subset of formula I (1) are conpounds wherein R5 is
sel ect eqv(j(g R -4 al kyl optionally substituted with | to 5 haI ogen atons
or a cyano group, C3-6 cycl oal kyl, isoxazolyl, pyri C(T('ﬁy:f A pyri di nyl
(and N-oxide thereof) 20 optional I y substitut ed wi t h hal ogen. I n another
enbodi ment of forrmula | are conpounds represented by forrmula 1(2): 0O R Y
NH aOWNH R 3b R 6a Rfa N~ R6b R 1(2) 25 wherein in, R3b, R5, R6a, R61l),

R6¢c and R7a have t efinitio oV d under formula 1. -10 3
August 2006 WD 03%bcg§§g$ % g‘?ﬂ“@?’i‘é%g Iﬁ] 16%8@11‘00& ment- of fornula 1(2),
R3b is nethyl. In hrmtpﬂmrcrebddunhnneﬁfomﬂaf(byRﬁb&h@dﬂ:}g@ndﬁ&i}bgéns hydr ogen or
hal ogen ah et R6b is fluorine
or chl orlmnlgﬂe%ggeéﬁ t?\sg{ %ﬁ%{:%@g}%mb%%&% I[C g| S selected from
(1) 5 CO2Ra, (2) eng9ifpEnuly 43), R81 isg cteqsqmdma (6) Cl-8 alkyl
(£t2 |Rg ﬁa&%ﬁﬁ&%ﬁf@)ﬁgﬁ@iw (BZTW ahlogpan(53 ORAB(G) 01 -gaallgh GptionsiB B )ec'lt\I Eg C]E rO;) g?a
and (10) E}ﬁl onallﬂlap 3 tnitﬁt e%%wg?ggefgﬁg@o\ﬁ:ﬁggé (‘Z%cocycl eis
sel ect ed #f G20 LA G M BRC, (ARICOMNRIRCY(9) NRYCUDYORA, snd(#d)d substituent is |
to 3.gr 0ld@ﬁoﬂallﬂ@lﬂ;@ﬁﬂ%‘lﬁﬁéro%?&l@ﬁﬁﬁ@th@@e&f&%gel&s%e éct@)l ilgarll Pﬂ%a!z&ﬂlal ly

substitute n_.at ons e subset R6a
s sel ect® gteﬁn??c?Hl ‘%WB %ﬁ%ﬁntr’rﬂ %f@?ESdEQﬂP?}denﬂ}f%le #9d oxadi azol yI ,
~ NRoC(*®) NFpreC1 aﬁliwl\mgp@} tityted witlf Litothiealogsm bwats, GRA0i GC(O)RA.

In one subset R64 is selected from CO2R3, C(O)NHOR2, methyltetrazolyl,
methyloxadiazolyl, NRPC(O)NRPRC, and NRPC(O)YOR2, In a further subset R62 is
selected from CO2Ra, methyltetrazolyl and methyloxadiazolyl,

In another embodiment of formuia I(2), R6¢ is hydgrogen ot halogen.

15  In one subset ROC is hydgrogen.

- In another embodiment R72 is hydrogen or halogen. In one subset R74
is hydrogen. In another subset R72 is fluorine. In yet another subset R6D is hydrogen,
fluorine or chlorine, and R72 is hydrogen or fluorine.

Im another embodiment of formula I(2) R is selected from C) -4 alkyl
20 - 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.

In another embodiment of formula I are compounds of formula I(3):
O, _R°

Y
by

0" "NH

25

.




selected from CO2Ra, nethyltetrazolyl and net hyl oxadi azol ;g I n g[ﬂ)%t her
enbodi nent of fornula 1(2), R6c is hydgrogen or hal ogen. 1% t subset
R6c is hydgrogen. Jn another enbodi ment R7a is hydrogen or hal ogen. In one
subset ' ydrogen. In another subset R7a is fl u rine. ln yet another
subset E%ﬁosmko% 7l;)drogen fluorine or chlorine, and R Tiu80 Wﬁ’rsogen or
flluorine. In another enbodi nent of fornmula 1(2) R5 is selected fromCl-4

al kyl 20 optionally substituted with 1 to 5 hal ogen atons or a cyano
group, C3-6 cYcl Galkyl, isoxazolyl, pyrimdinyl and pyridinyl (and N oxide

t her eof) tlonal ut th hal Qgen. | n_another enbodi nent of
hereof) ABRUPA Y PURELL L UER e, D SOER L another enbd rent of

6b 01174e2R¥0g Cf ﬂSH@ng@rsmmm14wky®@meﬁlswm%mtm@%/ 03338 wherein m
is 0 or hydidpen, ﬂﬁorﬁwr&&ﬁwﬁn@td% aic a&ahcyﬁﬁéqmulé |1%5:‘F gelé&t ad' azol -5-yl,
u

CO2Ra or O ; R6b is
hydr ogen, %‘?%}@Tﬂ ﬁ%l ?ﬁfmeﬁiw qﬁ@ltquléh}go@aﬁ g@ngtowpraﬁgme B@HP’arI y methyl; R5
i s sebBect&sds Csfcmalhyl:ﬂséxablw Ipysypidiroh atd ;l)yll(ﬁimb]s@nd Mcﬁﬂilemdrébﬂ to g ha: ogeg
atons or oa ., | SOX rimdin an
 pyridinyl %5 (gﬁ/n %@’wn?ﬁ@g@f %‘ﬁlf%%téﬂi %ﬁﬂ”@gx hn ha?/ogen or
trifluor ethyfha?hlomrhﬂhamm@thylrz 2 Qmﬂmmlm,l pentaﬂudrbmethﬂ;ret hyI
chl or odi fc&ﬁfoﬁi&&% Blpym%J&nﬁ 511Q$ﬂa%l§lbrg§%ﬁr Ihh % cyanonet hyl,
|

5-pyrim nd IO OXI de thereof;
and R7a %?#’oﬁ” ‘73 :;’ry‘zhf’gﬂb‘?r%w@m‘?to Sone represent atlve conpounds are: O
R YlO(aNH m Some representative compounds are:

0.__R°
Y

m RS Rb6a R6b Réc R7a #
R3a is H unless otherwise specified
0 CHoCF3 CO2CH3 F H H R
0 CHaCF3 . CONHOCH3 F H H R
0 CF3 CO2CH3 F H H §
0 CE3 3-CHz3-1,2 4-oxadiazol-5-yI| H F R
0] CHm C0O2CH3 Cl H F R
0 CF3 - 2-CH3z-tetrazol-5-yl F H F R
0 CHoCN CO2CH3 F B H R
0| CHXCN | CO2CH3 Cl H H | R
0 CHCF3 CO2CH3 Cl H H R
0 | CHoCF3 CO2CH3 F | u F | ®
1 0 | isoxazol-5-yt CO2CH3 F H F ()
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M ONHHIC6a R RSa 2 RG6b | :7a 417 6c mR5 R6a R6 AR:%@@E R7aT*
R3a is H unless otherwis specified 0 CH2CF3 CO2CH3 F H H 3

CONHOCH3 FHHR 0O CF3 CO2CH3 F HH 0 C173 3-CH3-1, 2, 4-oxadi azol -5-yl F
HF -R wfhastP2CH3 A HF R 0 CF3 2-CH3-tetrazol - a)fg‘sgfd;ﬁg R 0 CH2CN
C02CH3 FHHR 0 CH2CN C02CH3 d HH R 0 CH2CF3 Q0 HR 0 CH2CF3
CO2CH3 F =HF C02CH3 F HF O isoxazol-5-yl lit) -12 3 August 2006 WO
1031066577 PCTI US03/ 03338 m R5 R6a R6b R6c R7fa 0 CH2CN CO2CH3 FHF O
pyrimdin-5-yl CO2CH3 F HHR 0 CH2CF3 CO2CH3 FHF S 0 CH2CF3 C02CH3 F H
FR -0 ppdidin-5 C02CH3 1-2 HF 0 isoxazol-5-VI CQ2CH3 H F .0 CF3 C02CH3

F IR m RS ROa R6D R6c R7a *
0 CHoCN CO2CH3 F H F ()
0 | pyrimidin-5-yl CO2CH3 F H H R
0 CHCF3 CO2CH3 F H F S
0 CHpCF3 CO2CH3 F H F R
0 | pyrimidin-5-yl CO2CH3 F H F ()
0 | isoxazol-5-yl CO2CH3 F H F R
0 CF3 - COxCH3 F H F R
0 | pyrimidin-5-yl COCH3 F H F R
0 | isoxazol-5-yl CO2CH3 F H F S
0 CF3 CO,CH3 F H F S
0 | pyrimidin-5-yl CO,CH3 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-l-oxido- CO2CH3 F H F R

pyridin-3-yl

0 CF3 . CO2CH3 H H F R
0 | pyrimidin-5-y1 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 CHFp CO2CH3 F H F R
0 CF2CI3 . CO2CH3 F H F R
0 CHF? CO2CH3 Cl H F R
0 CH3 3-CH3-1,2,4-oxadiazol-5-yl| p H H R
0 CHoCN 3-CH3-1,2,4-oxadiazol-5-yl] F H H R
] 0 | CHoCF3 |3-CH3-124-oxadiazol-5yl] p H H | R
| 0 | isoxazol-5-yl |3-CH3-1,2,4-oxadiazol-5-yl F H H R
0 CHpCF3  |3-CH3-1,24-oxadiazol-5-yl| & H F S
0 CHoCFs 3-CH3-1,2 4-oxadiazol-5-yl] F H F R
0| CHxCN |3-CHz-l24-oxadiszl-591] H F | ®
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yrimdin-5- | C02CH3 F HF R 0 isoxazol-5-VI C02CH3 F HF3H§ 0;5@% C02CH3
FHFS O pyrin-~din-5-yl C02CH3 F HF 8 0 CH3 co2cH3 F H'FFR
5-Br-pyridin-3- CO2CH3 FHF R Yi 0 5-Br-l-oxido- CO2CH3 F H F R

ndi n- 3- CO2CH3 HH F R 0 pydm din-5-yl C02 0 CCF2
C02CH3 ﬁoH‘gm%% ~ (CF*Yfidin- C02CH3 F F R 3-yl %@S@ﬂ‘gﬂﬁs HFER 0
CBF2 CO2CH3 FHF -R 0 --6F2CF3 C02CH3 F -H F R o CBF20)20H3CI HFR
0 QH3 3-CH3-1,2,4-oxadiazO-5-YI FHHR 0 CHXCN

3-CH3- 1, 2, 4- oxadi azol -5-YI F HH-R 0 CltCP3 3-CH3-1, 2, 4-oxadi azol -5-yl F

HHR Odsgxazeb-5-yi- 3-CH3-1 2 4-oxadiazol-5-YI FHHR 0 CH2CF1
3- CH3- 1, 2,m-loxadRézol - 5-YI F HRBa 0 CH2CF3R8b CH3Rée 2 4Rm<aidi,,az |-5-yl FHF
0 bon e I O BB T Y L e St 2008
3- CH3- 1, 2, Y| pyzilidine 5iyl -GH3A M-pragiazol 541 R H F | @
0 CClFy 3-CH3-1,2 4-oxadiazol-5-yl F H F R
0 | pyrimidin-5-yl |3-CH3-1,2 4-oxadiazol-5-yli F H F R
0 CHF?2 3-CH3-1,2 4-oxadiazol-5-yl| F H F R
0 CH2CN 2-CHs-tetrazol-5-yl F H H R
0 CH2CF3 2-CH3-tetrazol-5-yl F H H R
0 CHCN -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 CHoCF3 - 2-CHs-tetrazol-5-yl F I F | )
0_| pyrimidin-S-yt|  2-CH3-tetrazol-5-yl F H F_| &
0 CEF3 2-CH3-tetrazol-5-yl E H F S
0 CCIFy 2-CH3-tetrazol-5-yl F H F R
0 CHF> 2-CH3-tetrazol-5-yl F H F R
0 CHCE3 cyano F H H R
0 CHaCF3 __ difluoromethoxy H H H R
0 CH)CF3 trifluoromethoxy H H H R
0 | CHpCF3 trifluoromethyl F H H R
0 | CH)CR3 | a al g | v IR
0 | isoxazol-5-yl __trifluoromethyl F H H R
0 CHoCN trifluoromethyl F H H R
0 | isoxazol-5-yl Cl Cl H H R
0 CH2CN 5 Cl Cl H H R
0 -CHaCN - . ~F COoMe| @[ H R
0 | cyclopropyl _ cyano F H H R
0 | CHCF3 CON(CH3)2 F H H | R
0 | pyrimidin-5-y! . NHCO2CH3 F H H R
0 | pyrimidin-5-yl NHCONHCH3 E H H R
0 CF3 CONHCH3 F H H R
0 CF3 CONHCH3 a H B | r
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0 py6mi di n-5-yj 3-CH3-1,2,4-oxadiazol-5-yi FHF W 0 CCR2, . .506
3-CH3- 1, 2, 4-oxadi azol -5-YI F HF R rimidin-5 | 3-CH3-1,2 8% %201 -5- 11
FHFR 0 CBF2 3-CH3-1, 2, 4-oxadi azol -5-YI FHF R 0 EH2CN 2-C
F3--tet FHHR -0 ----EH2CF3 2-CH3-tetrazqQl-5-vi FHHR 0
CH2CN |{‘@@} ?“Sﬁ azol-5-yl FHHR 0 CHCF3 1- aﬂ-teg"ﬂgjéb/%’qé‘?%% FHHR 0
yj CF O CH3 I-CH3-tetrazol-5-yl FHHR O1i i 5 Yl 0 isoxazol-5-yl

2-CH3-tetrazol-5-y|l FHF H 0 ECH2CF3 2-CH3-tetrazol-5-yl FHF W
mdin-5- 2-C ~--te-trazoJ5-yj F HF 0 CF3 2-CH3-tetrazol-5-YI FHF S O
CCl F2 2- eH3gtetrazot—5y—F+H-FR 0-CHFE2 2. CH3-tetrazol-5-yi FHF R 0
--6H2CF3 | ®ano FRRE H R 0 CI—|2CIE®d|qu0r3rm6b10xyR6¢h RR [remg t 10 ()mO
CH2CF3 tt mfluoCH@epyox H HlﬁoNyCQBCHZCF3 Hilf uqQr onet fyT [FJT|H 0 CH2CF3 cl
cl HO i§ r||| L?f —H-HR CHREN-tH-fasronmet hyl F H H
00 shib ezl o) LERRHOCH; F [ 5 | B |R

0 CHCF3 CONH—cyclopropyl F H H R

0 CHaCF3 CONH-cyclobutyl F H H R

0 CHpCF3  [5-CH3-1,24-oxadiazol-3-yl1] F H H R

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

0 | pyrimidin-5-y1 [5-CH3-1,2,4-0xadiazol-3-yl| g H E R

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

0 | pyrimidin-5-yl |5-CH3-1,24-oxadiazol-3-y]] H 5-Cl F R

0 CE3 5-CH3-1,2 4-oxadiazol-3-yl| g 5-C1 F R

0 | pyrimidin-5-y1 |3-CH3-1,2,4-0xadiazol-3-y| ¢ 5-CH3 F R

0 CFs 5-CH3-1,2 4-oxadiazol-3-yl| | 5-CHj3 F R

0_| pyrimidin-5-yl |S-CH3-1,2.4-oxadiazol-3-yl| g 5-F F R

0 CF3 5-CH3-1,2 4-oxadiazol-3-v1! g 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-y1 H 5-F F | R

0 CF3 2~CH3-2H-tetrazol-5-y] H 5-F F R

0 CF3 CO2CH3 H |5C1| F | R

0 CCIE CO2CH3 H 5-Cl F R

0 CF3 CO2CH3 H 5-CHj F R

0 CCIFy CO2CH3 H |5CH3| 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-C] F R

0 CF3 3-CH3~1,2,4¢oxadiazol-5—y1 H 5-CH3 F R

0 CC]Fz | 3-.CH3~1,2,4‘—oxadiazoI-5—yl H 5-CH3 F R

0 CF3 - CO2CH3 H 5-F P R

0 CCIFy CO2CH3 H 3-F F R

0 | pyrimidin-5-yl | 2-CH3-2H-tetrazol-5-yl H 5-Cl F R

0 CFs3 .2-CH3-2H-tetrazol-5-y1 H 5-Cl F R

0 | pyrimidin-5-y1 | 2-CH3-2H-tetrazol-5-yl 'H 5-CHz F R
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O CH2CNcl d HHR O ---~H2CN F CO2M HH R Ocy-cloprojox
R 0 CH2CF3 CON(CH3)2 F HH R NHCO2CH3 F HH R 0O pyrimdin-
FH14 R 0 CF3 CONHCH3 F H H R CONHCH3 cl
03/ 03338 mMR5 R6a R6b R6c R7a 0 CH2
HOCH3 F HH R 0 CH2CF3 CONH-cycl op

 soxazol P4

HH

R

F-HH

1 A onro

-14 3 August 2006 WO

PN

FHHR 0
R 0 CH2CF3

CONH-cycl obutyl F HH R 0 CH2CF3 5-CH3-1, 2, 4-oxadi azol-3-YI FHHR O
FHHR 0 -yi '

i soxazol -5-vi

5-CH3-1, 2, 4- oxadi azol - 3-VI
5- CH3-1, 2, 4- oxadi azol -3 p3gimdin-5 -YI
5- CH3- 1, T4- Oxachazd - 3- VI

HHF R 0 CF3
HHF R O pydnaidin-5-yi

U'IU'I(IJ'IU'IU'I

[0 F Rl Rar T PN opt G Lk of W] el TR 0T
CH3- 1, : U oxadizol - B- ¥{CHar28l-ewazol-5@l pyr i |i d| OBy F R
L ot foxadmzol Byl eGdhciyR 0 LS DG TP korag o o K
HR r'md Eyuni - 5- y PR PHtetrddol 51 HSF|FRR
0 CF3 NHCO2CH(CH3)2 Cl H F R
0 | pyrimidin-5-yl NHCO2CH(CH3)2 -l 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
0 | pyrimidin-5-yl NHCO2CH3 F H F | R
0 | pyrimidin-5-yl NHCO3CH3 Cl H F | R
0 CF3 CO2CH3 H 6-CH3 F R
0 CCIFp COCH3 u |6CH3| F R
0 CF3 CO2CH3 Cl H F R
0 CF3 CO2CH3 CH3 H F R
0 CClFy COoCH3 CHz 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 CCIF2 3-CH3-1,2,4-0xadiazol-5-yl| F H F R
1 | pyrimidin-5-y1 |3-CH3-1,2,4-0xadiazol-5-yl} F H F R
1 CF3 CO2CH3 F H E R
1 CCIFp CO2CH3 13 H F R
1 | pyrimidin-5-y} CO2CH3 F H F R
1 | pyrimidin-5-yl CO2CH3 F H H | R
I | pyrimidin-S-yl | 2-CH3-2H-tetrazol-5-yl F H F R
1 CF3 COCH3 Cl H F R
1 CCIFg CO2CH3 Cl H F R
1 CHF?2 CO2CH3 Cl H F R
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0 CF3 5-F p R 0 CF3 C2CH3 H 5-cl

F CCl F2 C02CH3 H %[gl F§J060 CF3
CO2CH3 H S-CH3 F R 0 CCF2 CO2CH3 H

R

a

0

-CH3 FR 0 CF3
CF
- 5-

3-CH3-1, 2, 4- oxadi azol -5-Yl H 5-F F - CHB 124oxad|azC] 5-YI H

5-d F @?@[0%17_}:2 3-CH3- 1, 2, 4- Oxadi az

3-CH3- 1 8% 4di azol -5-Yl H 5-CH3 F R 0- CCl F2 3 CI%TTS%’%”Sxad. azol - 5- Y
HSCHB FR 0- CF3 C02CH3 H5-F F R 0 CCOF2 CO2CH3 H5-FF R 0_
pyfimdin-5-yl 2-CH3-2Htetrazol-5-yl H5d F-R 0 CF3 7
2-CH3-2Htetrazol-5-yl H5 A FR 0 p)jjmdin-5-yl ~-CH3-2Htetrazol -5-YIl
"H5-CH3 F R -15 3 August 2006 WO 03/066577 PCT[ US03/ 03338 m R5 R6a R6b
Réc R7a 0% @Eocdnihidatithat SielAkedabbn,H 5-CH3 F R0 CF~ CONHCH3 ¢l HF R 0
CF3- Nchzg:ﬁsaingg FR 0 CF3 NHOO2CH(CH3)2 ¢l HF R 0 pyiimdin-5-V I
NHCO2CH(CH3)2 cl "H F R 0 CF3 NHCO2CH3 F HF R 0 CF3 2-net hoxy- 2- oxoet hy
FHFR 0 CF3 CONHaless heswiteRtated, - 1CKRG @hiths GhvethémBanisCF3 hydr oxy C
5-C H R inBicidd betdid-n- 5- vyl NHCDZCHS FHFRPpyrin-jidin-5-yl NHCO2CH3 cl HF

- 0C2CI)2CHSH6CI—ISFROCF3CD2CHSC]HF
S 0 CFs QO2CH3 HE]R)%H%S well as other groups having the prefix "alk" such as, for

p—
—

example, alkoxy, alkanoyl, alkenyl, alkynyl and the like, means carbon chains which
may be linear or branched or combinations thereof, Examples of alkyl groups
include methyl, ethyl, propyl, 1sopropyl butyl, sec- and tert-butyl, penty] 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-butyny], 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
cycloatkyl 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-trifluorcethyl and the like.

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

"Optionally substituted" is intended to include both substituted and
unsubstituted. Thus, for example, optionally substituted aryl could Tepresent a

- pentatluorophenyl or a phenyl ring.

- 17 -




-0 CF3 C02CH3 CHB HF R 0 CCIF2 C02CHB CH3- HF R - pyriz,,r’gggiugtéd%l C02CH3
FHH | CF3 .3-CH3-1,2,4-oxadiazol-5-yl FHFR | CCOF
.3-CH3-1, 2,4-oxadiazol -5-Y] FHF R 1 pyrimdin-5-yi

i . 2CH3 F
3- OH3- 1 iazol-5-YI F HF R | CF3 CD2CH3 F H 7ok g0 F2 Q0
HF R Wzypogl}];m%)rén?ﬂin-S C02CH3 F H F R ynm din-5- | ooz&E@BE”ﬁﬁR -1

L. : |

' 2i m di n- 5- 2-CH3-2Htetrazol-5-yl FHF R | CF3 CO2CH3 cl HF R
E)2ECIF2 CI)2CI¥IJSCI HFR-1t CEF2 1 C2CB cl HF R -16 3 August 2006 WO
03/ 066577 PCTI US03103338 stereoconfiguration at the indicated carbon, R3a
IS CH3 Unl ess otherwi se stated, the follow ng terns have the neani ngs

I ndi cat edOfizhioMomeré\ Bigbtere@Bede Geo&ril iddfr:dMAHBERaVI N9 the prefi XI El k"
such as, for exanple, a Xy, anoyt, ; ,_al kynyl and the IiKke,
means carbon chai n§°RATYAS %?é@beaéequwcomalwm@m@mwm nati ons

t her eof . TEYAhy axést af enaitiopdersy kKPS the icombotas MR6MMe to BleMWentidl OPY!

: - yl, .. heptyl and the |ike.
0 A eyl on Woor B s e L RS b RSP RR | east  one
- Cc=C bgnd.Thﬁﬁmtéyemonanqlw Rll push ipagsidlastergoisonBrinstsebydntially paut enyl
- 1- net hy| +@olved epatyiners af@niid WixnirkSthere . KW as TBRRS oﬁdi%ét&g erff DY alnched
.carbon chgi Qb&%%ﬁh Lpg t | & stu g e. %_S%re%gnd., Exa?rrp es of al kyny _

i ncl ude propargyl, '9 Eut@%ﬁﬂ Mtoupg, {}HW S }i'Fé‘PﬁW Serffbpynyl, and t he
like. " QP@ﬁ{l?@lSi }/ﬁh@lemsqnhi@wmge igludes ail swreldisonterd «fiFoighela I @fit hal i ni de and the
i ke. " CyhrpatdaibaliyRapRbE 3R DikRMARLATAS oFELSESaL o™ and
10 may be separated by, for example, fractional crystallization from a suitable solvent,
and the pair of enantiomers thus obtained may be separated into individual
stereoisomers by conventional means, for example by the use of an optically active
acid or base as a resolving agent or on a chiral HPLC column. Further, any
- enantiomer or diastereomer of a compound of the general Formula I may be obtained
15 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 I,

25  Salts
- The term "pharmacsutically 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 pharmacentically acceptable non-toxic bases, including inorganic bases and

30 organic bases. Salts derived from such inorganic bases include aluminum,
afrnnonium, 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 -




i ncl udes nono-, bi- and tricyclic saturated carbocycl es, as, e t(ﬁ% fused
ring systenms. Such fused ring systens can include one ring S

partially or fully unsaturated such as a benzene ring to formfused ring
Syst embyHs benzof used carbocycles. Cycl oal kyl i uch fused
ring systen@ﬂ§27spirofused ring systenms. Exanples ofp%%égﬁﬁ F%y I ncl ude
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, decahydro- naphthal ene,
adamant ane, indanyl, indenyl, fluorenyl, 1,2, 3, 4-tetrahydronaphthal ene and
the Iike. "Hal oal kyl" neans an al kyl radical as defined above wherein at

| east one and up to all of the hydrogen atons are replaced with a hal ogen.

Exanpl es seéondaycdndwmghiﬁmes ﬁf&ﬁ/b@ﬁbﬁx UOﬂpﬂauﬁlﬂlyHab@ﬁ@gmmyﬁtheﬁb br onoet hyl ,

quoronet uor o | f uor et hyl and the
e, - vty Poetr SR ol G RO bise rin SRS "ot Fonal Iy
substit utfemedu irclidgt @n@mhpﬁm afgitdiey besaibe chifend shalinethe &h@zyﬂn su bst i tuted.

Thus, foreg¥s Eﬂl!nﬁme QR %ﬂnk}ﬁ—ﬁ&gﬂﬁﬁﬁd&tﬁ%o@rﬂ&lmﬁﬂ |aﬂ111fo@tﬁ£t§§ent a
pent af | uorop ren WO 03/ 066577
PCT/ USo P e ommer N et B S DA RERE oo o

Taut orrergl@osqmnmdsndiﬁs,ctuyddamlhaﬁsﬁpﬂpyﬂammpm;&ldhemnaﬁggmym*er| c center and

may . thus rﬁéﬂ’gﬁ@u@aﬁnﬁé‘%}ﬂh‘a @ger‘%ﬁ%%e;{eﬂﬁmg %%ﬁ&&%‘é%es?xﬁé@&&&g to the

|nvent|o addi tional l'y

. exi st 'as DYripes; theehserpins, mghwwng;tg@@wlamwemmmlamm tn@m@h@nme such possi bl e

st er eoi sqhBHE &8s, substantially pure resolved enantioners, racem c m xtures
t heregf, as well m xt ures of ast er eoner.s The above Fornmula | is
shom%vm thout a dgﬁlihﬁr? ﬁrle\;gmgqué\pgg@ﬁgwﬁgﬁ}Veg{ond%p¥§r1ll,s posi tions. The
present icavrespoiding Salichrubteconadniiently prepaed bompbarofacduticailylasceptabled

phar ”ﬁce%h@é}h&i)ﬁo@ﬁﬁ%ﬁ gﬁzlééb'l&ssshafi f‘c@‘inchﬁ}e%} ﬁlles&léﬁé' c pairs of

enantio be separated exanpl e, cfional crystal lization
" froma s ?Z&B?S@I %? \Pé?ﬁom, CWOfSH@%.cm%FthémwﬁWMgcoa& ai ned may be
- separ at ecghitarhio, hiydebbuunt ey dlydroshiletie ethiigy, Bty nfawwmhd: @ﬂmaﬂempans for exanple

by t t t
> chitsal e Rp R hick b GBhhYE, paRlohnfipndEnE AU BRI TIT" o ound
of the gdwtarig) p-mieneshbonic prigansdhel: ealpﬁﬁweﬁﬁlrmtr@t@dmgl fic synthesis

usi-ng optiygtRIvid) wakics bRdsphdie, MLEE, Al Birt@ic dRAJENt s of  known
configuration.

Prodrugs 7
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

3B compositions which comprises & compound of Formula I and a pharmaceutically
-19.




~ secondar

~ lysine,

Some of the conpounds described herein contain olefinic d and

unl ess specified otherwi se, are neant to include both E an

ds
dgﬁgm%%ﬁgarlc

isoners 20 Sone of the conpounds described herein nay exi st W|th di fferent

0| nts % mant of hydrogen, referred to as tau %@?ﬂﬁﬁm an exanpl e
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- citric, rl‘)bﬁ%%%’h@y”f)r%sented 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 compoﬁnding 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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hydrochl oric, maleic, phosphoric, sulfuric, and tartaric %ﬁA S ﬁi%prugs
20 The present invention includes within its scope prodrugs e
conmpounds of this invention. In general, such prodrugs will be functional
~deri vat | t he conpounds of this invention which readily
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enconpass the treatnment of the various conditions 25 described with the
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flavoring agents, preservatives, coloring agents and the like may be used to form oral
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  areemployed. 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 dituent. Each tablet
preferably contains from about 0.1mg to about 500mg of the active ingredient and
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I ntravenous) adm ni stration, although the nost suitable rgﬁée | y given
case will depend on the particular host, and nature and se &4 f the
conditions for which the active ingredient is being adm nistered. The
phar macgut i conpositions may be conveniently presented in unit dosage
form an Bﬁ?@%gped by any of the methods well 20 kno%ﬁ“&ﬁ”@ﬁgsart of
pharmacy. In practice, the conpounds represented by Fornula 1, or
pharmaceutically acceptable salts thereof, of this invention can be
conbined as the active ingredient in intimate adm xture with a
pharmaceutical carrier according to conventional pharmaceuti cal
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be pr@par.eg %ﬁ an ?fd -tZO 3 Auﬁujs 2006 WO 03/ 066577 PCTI US03/ 03338 t he
met hads AEess ?‘FFE&F.“ P fegledapesps s s prslispseions-Ryrtiganage.dbep of bringi ng
~ into assowpesiticopcante imteifore sfgrikdiosntrs fortthe éxtenmeanetir t hat constitutes
one or : .al i {ions are
pr epfar eg? E?arggtﬁfgf?%ﬁ{#e&ﬂ%ﬁfe?%%) fF’Eé’altﬁ %?Aﬁ %531%5%3%1%,3 g“ﬁlg?%ﬁcgsrn@g%i]@gr edient with
liquid c&PPotadssiopn muthe|sierils apd quigt becsitieei wlydfhiid fos easy syringahility. The product can
- tﬂen be d’mplminmtxﬁqal._sdmmbeﬁohmﬁ bé"ﬁa‘tﬂ@ﬁﬁc{eﬁtﬂle c&{cﬂ%ﬁn@blﬁ‘ﬁgﬁﬁactﬁ@us’ the |
~ phar rface S, O is inyenti may include . a
phar gce&%ﬂi %%agﬁﬂgg’ﬁ%%ﬂg@?gh%&} be Brpsenys a%mtsg%(‘i?}ﬁ?fm&?t‘% A Haceutical Iy
‘accept abFacrogrganistest suppasrhattaria and Fivegi.c Shepmuniet saroife Fsolvent a dispersion _
phar mac e et éo)itaﬁﬁlfg?ﬂir;eﬂnﬁ‘pléﬁ\}aﬁ, eiiﬁn&lh ‘ﬁﬁgﬁ-%-%?%ﬁ%l’?’%ﬂ’%é ncl uded in

P aneu ey FAER RO bGE chhal “eariiomlh musc R BHERT. cnpl oyed can
‘be, for exanpl e, . Phemacelticallconpbsitions bf (ha presdnx BIvBLtRS caf besilafdmear ri er's .
incl yge LAGhRTE tofifd L ALIPR, fof Efarnﬂﬁae, ’an'E&le%i, 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
* sallts 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 pharmace_:utipal formulations described above may include, as appfopriate, one or
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gelatin, agar, pectin, acacia, nmagnesium stearate, and steafic [
Exanples of liquid 15 carriers are sugar syrup, peanut oi ?’,‘&%S%dogi |, and
wat er. Exanpl es of gaseous carriers include carbon dioxide and nitrogen.

I n prepasd conpositions for oral dosage form i ent
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may be used to formoral 20 liquid preparations such as suspensi ons,
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Povidone 14.0
Pregelatinized Starch 43,5
Magnesium Stearate 2.5
500
25
Capsule mg/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
o -23-




I njectable formnust be sterile and nust be effectively f'*%ﬁ%§@50
syringability. The pharmaceutical conpositions nust be sta er the
conditions of manufacture 15 and storage; thus, preferably should be
preserved @fgdsist the contam nating action of nicrog; c9ARISESgsUCh as
bacteria and fungi. The carrier can be a solvent or dispersion nedium
containing, for exanple, water, ethanol, polyol (e.g. glycerol, propylene
gl ycol and liquid polyethylene glycol), vegetable oils, and sui tabl e

m xtures thereof. Pharmaceutical conpositions of the present invention can
be in a form 20 suitable for topical use such as, for exanple, an aerosol,
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Compounds of the present invention may also be used to treat chromc 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, theumatoid arthritis and
edema resulting from trauma associated with bums, 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, e.g.

-24.




Conmpound of Formula 1 10 Methylcellulose 5.0 Tween 80 U, ﬁ?%é &l cohol
9.0 15 Benzal konium chloride 1.0 Water for injection to a't volunme of 1
nm. Tablet ng/tablet Conpound of Fornmula 1 25 20 M crocrystal line

- Cel | ul og® Bhgs7ovi done 14.0 Pregel atinized Starch 4 esi um
Stearate 2.5 500 25 CUsul e ragi capsule Conpound of orrru a 25 Lactose
Powder 573.5 Magnesium Stearate 1.5 30 600 Utilities Conpounds of this

i nvention are antagoni sts or inverse agonists O bradykinin receptor, in
particular the bradykinin B 1 receptor, and as such are useful in 35 the
treatment and prevention of diseases and condi tions nedi at ed t hrough the
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- 10 ‘The compounds of this invention are useful in the treatment of pain

and inflammation 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 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
painincluding; 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, 1mg, 3mg, Smg, 10mg, 25mg, S0mg, 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, lmg, 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, thinitis, 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, Img, 3mg,
-25-




10 fibronyal gi a), perioperative pain (general surgery, gy@eﬁg %9&(90%' ),
chronic pain, dysnennorhea, as well as pain associated w' %lngl na, and

inflammatory pain of varied origins (e.g. osteoarthritis, rheumat0|d

arthritiypospligyatic di sease, teno- synovitis and - oyl b:sw Liyger, the
conmpounds of this invention can also be used to treat Tg yperreactive

airways and to treat inflammtory events associated with airways disease
e.g. asthma including allergic asthma (atopic: or non-atopic) as well as
exer ci se-i nduced bronchoconstriction, occupational asthma, viral- or

| i a-derial exacerbation of asthma, other non-allergic asthms and
"wheezy- fmg.dimgsapogy; 60reg, 100@p26ma 500k, drif60mg efecimponndofithion may al so be

used 10 hieiin 6ieQlly 1B TS %Qe,mgﬂcgenﬂ{exlumemy ohfigkdi ng emphysens,

~adult res giory di Stress_s rome ronc ra, allergic
rhinitis® ’5 Bifate %WBJ%@PEW&W)CWE epesAMtesk: rhinitis. They may al so
be effective agai ﬂfﬁéyrﬂﬁ}elwméd)ﬁub@eslua]ttddﬁél&hﬂiiﬂﬂﬁv@hbﬁr(d@ﬁﬁ§ost- ant hracosi s,

asbe os siderosi.s, .S t abacosi s and
byss?stnos':) rangg%%r%ﬁ) §nE'f'is ea?ﬁgg%mgtggrﬁml Oﬁygl?ﬁdl °6%$“1~°r3 Zal so be used for the
t r eat menesteogithrjtisstheymnaseid lﬂsthrti@v@bumatI%@@m teed-syiovigs @rdgont) es weease and

. ul cer at i ®go€8é tr&dtxﬁent of pik ARbEARLWRN arp¥RINSNRuatRARE EAREIUyitge Nephritis,

tit { t t fl t Ki di d
Stoh as SEUPRERRoks, Lls&%@a»at SRR S IvEHe BB oot ng
- fromtr a@ﬁagdg@&ngtm Wrhg, A5mys3Ongp i Glmys 126md, 2&@mgiroe 500y ¢fr al 30 edenm
- and ﬁﬁg'&%%h mng@mvsm%n%ﬁcé’aﬁg thie forf&?rtho&; a&%&lt&mmfhvée%?éshy di abetic

neur opat etic retino post resi stance or diabetic

synpt onms? Xaéfs%fcfﬁll agesigndgdipleash Wlﬂpgﬂ)(‘)@“g thPﬁ/‘E‘éh@P jieent weekdi ur esi s,

pr ot ei nurl a and |mmm@aﬁuaedﬁoltmd1@eﬁt%aédmﬁsﬂgl ;sbsuéapnafw excretion). They
cle rel. ment.. of .spasm of the

may be
" 'ga)s/t r oi nt es I nafér@% Pymo"? ot %ﬁsﬂcéae ‘ﬁ‘&tf W'@Wﬁl&f %/%y??{g@ccr‘?ﬁ?dé‘g $e ef fective
agai nst Dpipiaprigingdeareasedmifrite pidckalikredn wiriagy excrtioi)dydbeul ar di sease, e.g.

- s24 B A%ﬁﬁﬁwt?a@@@of Ml@ﬁé&:ﬁ@t@ﬂca sG-B[éa@pc% fcﬂ'teﬁﬁﬁ § ﬁﬁg)s' s, congestive
. heart f % (;1 % ﬁ farc rod era ses eg. .

Par ki nsg¢1 128 AM$: AP&HE & é“g’ gé ,@r d g. as anti-

- ~hypovol emwmpoarichf dis mm@ntxohyopcetwmslthme mgfm*rmsurs,h&ﬁd,awibe ormﬁdeuﬂhe@g cl uster

- headache, quy T3 86ehdBlPhsD SrhE ARG oAGE AN ACHIE; Kaga, cf 0Sed head

trauna, cer, sepsi Orosis, benrgn prostatic
hyper pl asi a and h%féri%’t ewd&pﬁaﬁemﬂwmtwshnﬁ@m@ sugh ashese di seases and

conditt i qrerifisendedehaby the\dBininidaRM ofiaNalldl Sadtiel, or BAHuRRYch
: 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 four
hours, once, twice or three times a day, or (in an extended release formulation) once,
twice or three times a week. '

25 R 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 discase,
ulcerative colitis or pancreatitis by the administration of a tablet, cachet, or capsule
each containing, for example, 0.1mg, 0.5mg, lmg, 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 formuiatmn)
once, twice or three times a week.

Such compounds may be used therapeutically fo 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 contammg, for example, 0.1mg,
- 26 -




be suitable for eval uati ng conpounds of the present inventjipn fo%oot hei r
potential wutilities. Finally, conpounds of the present i r? b gre al so
useful as research tools (in vivo and in vitro). 10 The conpounds of this

i nventi 0?[0565%seful in the treatnent of pain and |@%h@g&ﬁ}|&#§n by the

adm ni stration of a tablet, cachet, or capsul e each , for

exanple, 0. Ing, 0.5ny, ling, 3ng, 5ng, 10ng, 25ng, 50ng, 100ng, 125ny,
250ny, or 500mg of a conpound of this invention once every three to four
hours, once, twice or three tines a day, or (in an extended rel ease
formul ation) once, twice or 15 three tinmes a week. The conmpounds woul d be

ef f ect | Ve dr 4, SHESE MmODSRE SRR | WL I25AE S G sbhbe af OF exanml e,
bone andj oirﬁ% H%l’ _%’pst éparﬁzhrlpé’i s@%’ repeg?:it in% m)t%]on P |_n,a dent al pain,
cancer pé’PWPO‘H{/)dd%f R IYFPOR ORCeEHERY HiTpeP TPHjhaRs, ones. hisepthige Synes
peri oper atdayerfinian ek @adedirélbass foi galaon) gyt aitog thed fimédwwadkr oni ¢ pai n by the
20 adm ni stration let.. cachel. . Cansul ach caont aining, for
exanmple, 0. 1nyg, ﬁegﬂl?ng%y‘%]%iugegd’t? %ﬁ%,m%é?rsﬁ&nf&%ng’ﬁgﬁg{ngg‘ﬁfr‘:rlg{ngloong, 125ny,
250ng 5 orlleprmgthmsf(atapic eowascaienic) 68 welh psexervicenndused prsboevery three to four
S POUF_Si ?Q@@ﬁidﬂ&n?&c?ﬁaﬁbﬁﬁl Eﬁnf[ld, WRA or Bacthal e)&l’:er()kdt&ll ﬁfhn%c%tﬁé]%_ I g rel e?lse .
- formul atign). once, £e or .three tings a week.. In. parti ar, inflanmatory
pai n sucﬁlﬁ §f°aft§pa§§r\£\gnﬂf ‘?ZYT’PlgflT‘té ?’B‘Fi"y%ai@mﬁﬁ% (9%%@5@& (chronic
- obst r uct icechep ot capsule gacticawasiay, fuarhapleel.ehfdrimy ding, Impamgd by t he ‘
conpound3ogp, e sDAKDERN e ORI DNSELRLLafchla g gl et . cachet, or
capsul e eac%,conﬁ al ng’n , g’or e%’aigrgﬁng’, gmiﬁ Bﬁ%% I ng,l§_3rrg, 5ng, 10ny,
25ng, 10 SARMgRtionyGE eVerp RS o HORRYTS, BRCCRYAFRPT SreRime AR (B0t hi s i nvent i on
- once evekytendddrreleast forfralsion)@uées twiohethret Whneea kel hree tines a day, or (in
an extended rel eas f | at-1 on n twice.or .thr times a week.
Further, the cprrpo'g?]eigl_]agf% [Snﬁf gﬁfﬁcﬁyg%?ﬁ%}ngf nq?%rﬁo?c?}lc??’tsj %Jr;]l‘é(ﬁﬁ%/ be used to treat
asthma, iaNmisgsifaERSpcdsswsbestiisis echekicosis Hitiosis, siderpsin eilicests, tabecosisysti ti s _
(i nter st iahd Byssin6iSivhd wall as M€ kdshPatorly AskrBFTR R e, hidoRic@bfiRARY S, rheumat oi d
_ al‘thl‘lltIS nd edenn I’ecﬁﬁléul n{c’;q r.o%Itrauga.assom at ed wb_t h. It}):’urns, sprains
Cor f rldct BPERSRGTY R ALK AR Gease rEpnCaiis Al ergic TNty pnd, VasquQiprapinitis by . 2 s il e each
. ‘cont ai ni tthg, adframistentiampf #tablbt, davhect, @.chpayle ekolpconBaining, fer2hadpléygnst, 2006 WO
03/ 066576.5'?@' |y Oﬁéé)g 8 05?2 21%@591;5 5109@,{:91. 250nmg, or
© 500ny of a 6rrp§’un_ ’.O}?héf}‘ll ’ Slnrj{ggg?g’on 0 t]gge é;rly ; resgbﬁ%??gur hour s,
once, twicERBPYIAf thisinysntiar onge gygry thege tp foyr Apurs,ores Hrisorthiee HBIES f or nul at i on)
once, tWwadey,@F (ihlah efeddetiBgease f0BRBKation) once, twice or three times 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, 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.

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 1. Whena
-27-




They nmay be used subsequent to surgical intervention (e.g.53 &5,RP56g6
. . : . 3 06
operative analgesics) and to treat inflanmatory pain of varied origlns

(e.g. osteoarthritis, rheumatoid arthritis, rheumatic disease,

t eno- syw@Mishkggrand gout) as well as for the treat nE%TR,gm%%s@ associ at ed
wi th angi na, nmenstruation or cancer by the admnistration of a tablet,

cachet, or capsule each containing, for exanple, 0.1ng, O0.5ng, |ny, 3ng,
5ny, 10ng, 25ng, 50ny, 100ng, 125ng, 250ng, or 500nmg of a 10 conpound of
this invention once every three to four hours, once, twice or three tines

a day, or (in an extended release fornulation) once, twce or three tines a
week. TF%@POH&@O&F@HH%%&%@%w&m&mamﬁw&ha@e of Opstother dpgsta capil | ary

Lesi st ?nplmmqiceﬁﬁoah&im_ 'pﬁ_siﬁyrmﬂiiﬁ?ngaﬁ@@_ﬁihaﬁtﬁggs% E&Hiﬂid?rstg Itﬂe_tdoﬁl_pgﬁug- 4 kal i krel
ypergly i aresis,, proteipurja and.increased nitrite and kallikrein
urinary gﬁo?rg@%%)p?%f}%aﬁé%ﬁmﬁ'&&i {E‘F?bW?EG}HC%FODé\WS’é’BF%‘P%tL%aC het, or capsul e
each conPraient inyentipnincladatipsedhat@lsolcomiain ofe Smmore botigs acBrgingfedignts 10my,  25ny,
S0, 5 LOAMaitidfMbompoftbt Fofmnl P Fkahicd of GRLRGNINALaibH fat NVENt ! on Once

: tw Cce or three tines a

every three, to four urs, once, ) ., ay, or (in an
ext endedPPEPeEmbMed withacomponnd of Farmula), eithep adminisieedisepasaiely oliek . They . may
be used thesdmeginrnanéitahvampositicil] inclgdes biitdes ot Emated @ 20 psoriasis and
eczema b ] N ' . . e r sul.e,.each

cont ai ni %é@ﬁﬁgf;ﬁgg?)x(gbt_ﬁ%xfeo?ﬁabe?r@?e%{r%@fg?&]};ﬁé?ﬁ% &yp% &ﬁiﬁ%f?fﬂ: (ZSSrrg, 50ny,
100ny, ﬁ%???ﬁ?ldaiﬁm‘#gﬁmﬂ%dﬁgs (At teprdimg CBX-2 itiilytorspelnas on once every
th‘-lr et tOprf)prliirlz adiD TR ati @B Cmirlopofed, EHnoizﬁi&&,%hMC %i@,%@r&ézns(irﬂ an ext gnded
rel ease " Qnce w,ce or .tnree t1J/es a week. ey may be
used as %f?r%’o h%hb gg%%’%@f%%h?@‘ﬂ‘%@“’t‘wﬁﬁ%é‘f‘{?rg‘??fe“o]l‘eto@%f&%’m of the

gast r oi rnseardiaminaprosan oxprazing piggrofen, gramoptofent, hprafay tiefroenichnids di sease,

| Loy R ' s G ( e S blot”
ul cer at i %@ tieQdpkdférs, ééétm%%eﬁ%t*v%% %&%%H@Sﬁ%%ﬁéﬁﬁ%%@f?ﬁ%o 0§5 ng fng, amg,

cachet, or capsyle each cont ..
"~ 5ngy, 10 rfg‘,da‘?%rfg",%%@r‘fﬁmqﬁf encleaiccid, Sentiagnc, igrolmpoifpfeaca conpound of this
ij nveldt i dsoxepeceoxpitac, puliftaeaiopinad Golfnetin, zhOteRicin (M8 SombML R fé?n'%lmlch[] ee tinmes a
‘day, or i rel. r atkon once,. twce or, three tines a
week. Su%wmg%gﬁﬁgg%gc%éﬁ@%éé t?lh?gnﬁ Jé%c ‘::[Jtn? %['Iaw %dcgl Pﬂ\ﬂlgﬁjt‘c arﬂfjper reactive
“ai tways %A flepamie agie), biphenyleatosylip aeiddiat vatines(diflunisdlgndflufenmal),nays di sease

€. Q. astdxivams (i8oxitain pieidaid Eudo&f_%ﬁﬁl%d:{en&{icarnf,‘eéﬂf ﬁgg&%%@Y%%ig%gggLfgcgg\éLt y

Ic 2 n ? th 2 Fﬁ‘é‘be{?%?r}fa@%g)n%g@en@%zr 5&0@@%5@%355&02 BraZeA® 03/ 066577

PCT/20S0 3nafgig@gone, 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, -
7 bisoprolol, carteolol, labetalo], nadbiol, oxprenolol, penbutolol, pindolol, sotalol and
= 35  timolol, and calcium channel blockers such as diltiazam, verapamil, nifedipine,
-28 - '




0.5ny, Ing, 3ng, 5ng, 10ng, 25ny, 50ngy, 100ny, 125ny, 250r§gAu ng of a
conpound of this invention once every three to four hours, W ce or

three tines a day, or (in an extended rel ease fornulatlon) once twi ce or
three tj stpek. They may be used to treat intringd% gétr|n3|c
asthma including 5 allergic asthma (atopic or non-atopic) as well as
exerci se-i nduced broncho- constriction, occupational asthma, viral or
bacteri al exacerbated asthma, other non- allergic asthmas and
"wheezy-infant syndrome” by the adm nistration of a tablet, cachet, or
capsul e each containing, for exanple, 0. Inmg, 0.5ngy, Ing, 3ng, 5ng, 10ny,
25ny, 50 rﬂg:prxdlﬂ%mipiﬁamarizﬁﬁ@fkmdlﬁe hioftdpinefan@niemdpen®)of this 10

| vent o RSEaRIELXch IR h 8 LANRAMIS.« L1GEro bl 68 Rndlinge 1res a day.

or (in an times a week.
They may @O)sgﬁslmnt@ftmél@mmp@sraghm{suchpﬁ@tmm@oswm@arsmei 41@540196111??9 al umi nosi s,

?nhhr aCOSdn‘ﬁmu@e%Hﬁi%é s el as‘-‘chﬁﬁe'n@ﬂ&dt@; skifetal R%cle refabcﬁkﬁf osi Sd Slt l'icosis, g
abacos ssi nosi s respirator i stress syndrong,
chr oni c %‘ﬁ%ﬁﬁ’fﬁl”{}’é&’ i@‘%ﬂf’&ﬁrﬁﬂ\(@w&"e% %&!&VQ"QTP%%&?&"‘ lBi‘l‘aonchl tis, allergic
r hi ni ti s, methetastasolybscbafern, demtidiéns, digzepaher agphemidsia)atiipgoudf a tabl et,
cac het £, I 3
T e %&%ﬁ&* o e ound of his
. nventl orﬁr@ﬁe%Sl@béwethféétetwr#r@ﬁP= W@g Ueoseand 2olg O4IUBY three tines a
dayi( or O(thiggﬁme?m?ﬂﬂgﬂfof Qét@:@‘éﬁasfs@ﬁdﬁlﬂsahhdrﬂﬂat@m&alokmmﬁ or OIt hree tinmes a
wee it r di sease,
mul ti %r}ggt yaﬁq%%?dégéﬁaﬁv%e s P Lm?;pﬁ@%ncﬁ%n@bﬂtlgelgéag septic shock
~e-g. as aﬁnpsthamypélﬁi Iaetnh@pesadﬂwscwcfaastapywpowémﬂo*ér mgbfnmgyckd@r ebral edemm,

headache dnﬂ‘%iﬂd%tﬂgm&idé%ﬁcﬁrasBﬁtﬁ&l@&ﬂ%ﬁand%Faﬂﬁe%’oﬂe i ncluding prophylactic and
acute use, closed head trauma, irritab bowel syndrone and nephritis by

the adm nistration of a tablet, cachet, or' capsule each 25 containing, for
exanpl e, Folbgigal Evalatipn | ng, 3rrg, 5ny, 10nmg, 25ng, 50ngy, 100ng, 125ny, -
. 250n,5 or f Jhree to four

L5 Aégsgﬁgnﬂ% Afﬁm %ﬁ@%ﬂ@on‘fpﬂﬁ@s 'tc?ﬁﬁ‘lﬂrtd A0 B??ﬂﬁ/ﬁm 1 deJ}t

hour s, once I mes (rn an rel ease
f or mul ati%?m@nce tW| ce or three tines a week. 30 Corrbl nati on Ther apy

Conpounds of For ”UR@leJhgiﬁ{Ybllﬁ&n 6gysiafe ﬁ@maﬁisir@nnmarhne@fmr drugs that
i ceases CHP R b ERLRER SR ik el{z‘r?#nﬁr%ﬁmﬁ ert 038 B chmPiror CBEEIRE 01 . e
ot her dr ubs enprgssities huaniniBiredeptoe dFortal] receptottypesagells are harvesiedbiion conmonl y used
T her eied;r ;uﬁ&e?ﬁﬂ&%ﬁﬂm&ﬁ?ﬂﬁﬂ A0 cSBWIERH 4t 300X g Yo:110 rAinGRdTPRIRE Of Formul a
' pellets are homogenized with a polytron in ice cold 20mM HEPES, 1mM 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 Smg protein/ml in assay buffer (120mM NaCl, SmM 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, 140pg/mL bacitracin and 0.1% BSA. 3H-des-argl0,
leu9 kailidin is the radioligand used for the human and rabbit B1 receptors, 3H-des-
+. 30 arglO Kkallidin is used for the rat and dog B1 receptors, and 3H- bradykmm is used to
label the human B2 receptor.
* For all assays, compounds are diluted from DMSO stock solutions
- with 4pL. added to assay tubes for a final DMSO concentration of 2%. This is
- followed by the addition of 1004L radioligand and 100pL of the membrane
35 - suspension. Nonspecific binding for the B1 receptor binding assays is determined
o -20.




3 August 2006 WD 03/066577 PCTfUS03/ 03338 conmpound of Fogn;ga{l%q1 60% used
cont enporaneously with one or nore other drugs, a pharnmaceu ca?r

conposi tion containing such other drugs in addition to the conpound of

For mul aylo §speddfef erred. Accordingly, the pharmaceuti Gl PResi tions of the
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 ingredients that may be conmbined with a conpound of Fornula L

ei ther adm nistered separately or in the sanme pharmaceutical conpositions,
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- sudoypcapyy 1£c§)ilg|¥r %f‘?e)ce t&aévlsxct}{é Qﬁfgﬁq&ﬁﬁgtré’degt%@'rﬁ&é/ édv&ntag%ﬁbs‘ﬂy

sul fasal.azine azol ones azone ﬁp e&% %g f eprazone, 20
nnfebuta?@ﬁ@ﬁnwiyﬁh%ﬁbﬁﬁﬁﬁ%ﬁ%a“ﬁﬁb folst pne prrieyably-avar YRdOIe¥ehs (cel ecoxi b,

val ecoxi khat fopfr@2¢edepiord et oricoxib); (3) corticosteroids such as

bet anet hasone, budesoni de, cortisone, dexanethasone, hydrocortisone,

met hyl predni sol one, predni sol one, prednisone and trianti nol one; (4)

hi st am néssdy ferdregkinin Bhthatpgoiisis s such as br onopheni r ai ni ne,

- ﬁh' ﬁrlﬂﬂe“' ram ne, dﬁiﬁh mspfn@ﬁh‘%ﬂ 'célélmn']ﬁobﬂﬁzrah&{ @hd Hof@reddRinghemast i ne,
~ di phenhydr am ne, di phen el ennam ng, rox zi ne,
“methdil a Sceﬁ?ﬁ%ﬁéﬂ%‘gﬁeﬁ%ﬂ' (%%B’ﬁézd:ﬁ@ cells eXPreginget Xg Srpt adi ne,
-+ ant azol i me:e pliédEini 96 0B jewpl plafesidwlowed todndubate én Ist@aefsemmmiade | or at adi ne,
ccetirizil ey (5) histam ne
H2 receptor Dg‘r%f? ‘I‘érg{%g{ %?élﬂ%er%&gﬁéﬁ t%%‘iiée’& g‘”{ﬁ%q)h#’ Sglgg'g%] bﬁfggrg%%hr anitidine; (6)
proton peehstianrani Bendacubated with 4l ier Jifos e hazo apfiCopheprasesavaahd
- eso hrr@o r agrh Wast(ea):wb aﬂ%@tv{th SHera o R 9SG smdaDulof buﬂ@%wmamg) i 3 hi bitors |
such as za nmon ranl u n rugs use
f or angF?? h;%iétﬁf gﬁﬁplchtiﬁgﬁ,?}g«?ﬁélpﬁa?{ﬁ%ﬁ’ e? It%‘t”%léhbg%%% S d ni troglycerin
. and i sos unmlt@eThertamcampmndtmfs theb bddel é $0u$ welhmastodipwerbfiveiminmes opr ol ol |
-Propr anoj gl by 366G R hRInfi: (&%Q—E&‘@ﬂﬁﬁdin). Relative fluorescence peak heights in the
absence and presence of antagonist were used to calculate the degree of inhibition of
©25  the Bl receptor agonist response by the test compound. Eight to ten concentrations of
- test compound were typically evaluated to construct an inhibition curve and determine

ICS0 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 HEK293 cells. One day following transfection cell flasks were
 labeled overnight with 6uCi/ml [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 centnfuged at 800xg for
-30- .




bi soprolol, carteolol, |abetalol, nadolol, oxprenolol, penbutol
pi ndol ol , sotalol and 35 tinolol, and cal ci um channel b|03K§W§m§%¥ﬁ as
diltiazam verapam |, nifedipine, -28 3 August 2006 WD 03/066577
PCT[USQ%@ bepridil, felodipine, flunarizine, is eg' i ni car di pi ne
and ni no 9%@%%? (9) incontinence nedications such ag ’h&k@%?garinics,
e.g., tolterodine and oxybutinin); (10) gastrointestinal antispasnodics
(such as atropine, scopol am ne, dicycloinine, antinuscarinics, as well as
di phenoxyl ate); skeletal nuscle relaxants 5 (cycl obenzaprine, carisoprodol,
chl or phenesi n, chl orzoxazone, netaxal one, nethocarbanol, bacl of en,

dant r ol efiee mitives an@fasuspendel BNBNBSIEAIB8 in 4sb btﬁfeygugplgﬁgﬁtsf%iu?nts .SSCh as
or rneunat ol

al | opuri enicid and colchicine;, (1 drﬁ

arinnit omuRhg chisFids Ak 4P imiles,a o ﬁ%{ﬂpé{atﬂl& Roecitielodignaihd gol d sodi um
-t hi ol at¥ste dist@uteirto ges omtashpegeompomdon vthiels. Aftes aglidiiwha @nd ral oxi f ene;
10 apconamRkAmEBUGIARRRANIRSPIOE RS LIAdPRRYLRL JREN0! AT | ner (1)

| ocal . apest hetics; anti - herpes such ‘as acyc?ovi r, val acyclovir
and f3i n&EhAoR Was tegpigated By th additienaf (2% prchlorisdicidrsalatienanddke and
grani set rubes wk placegi @ite foy 30 tharfuted ThE ISR UsnHgutdlee vkl RDIYanAf Sel ect ed

. Conpound L. 0. t ady.ki ni L .Recept or Radi ol i gand bi ndi ng
assays a?lgtt'%gg %ﬁinfé% d&@ﬁ%‘%H%%F%%@?Q??%%Hﬁﬁﬂggwgmﬁ%a At ably express
©~ the hunmafPrmpdpes ecovergd by standiedioBexchangsphmsatagrapBle@abeiqhes and hat ' expr ess t he

human B2qust@Rt 6% liqhiasciftillati Talg : : from 20
¢ y lig e hciRalbgCaRuRY. LT XRES O&Sggétg%@%‘%% X ﬂﬁ?%?%?o m nut es.

culture flasks in.PBS/ 1 EDTA and centri T uge )

The géel |Ihe§§§’?°e‘f’§”héﬁ%ea tﬁngﬁB‘BB‘?HHQé“g‘“‘éﬁdt%S%Cﬁﬁ? {pepkstediwith velickeh| d 20mM HEPES,
1MM EDT Alevgls-pf [FHlingsitpkinendphiésphaty acamdulaior.r i f uged at 20, 000xg for 20

m nutes. The nenbrane pellets are rehonogenized in lysis buffer,
centrifuged a,g[ai n_at_ 20,000xg and the final pellets are resuspended at 5ny
pr ot ei n/@%—%&é&%uffer (120mM NaCl, 5MM KCl, 20MM 25 HEPES, pH 7. 4)
suppl enent ed Wi t h Th&FdBSAingtbieti@3@R hate thSRRsninddndiRedd@esPitai@gsay.

menbfanegy, C ) at 14,000xg for 5 mnutes and resuspended to the
desired %r%%%?@%%egﬁg%g%'on in assay buffer containing 100nM

~enalipril #0Cgeo) err) g/ ntbutdetyearbaivh and 0. 1% BSA. 3H-des-argl10, | eu9
kal | i di n imCN¥he radiol i ggfflodsedadcor the human and rabbit B | receptors,
~3H-des 30,arp10 kallidin,_i ngﬁ}fd for the rat and dog B | receptors, and

3H- br adyki is used tdlime rmgRien yran B2 recept or .

- : DMSO Dimethyl sulfoxide '
EDC or EDCI 1-(3-dimethylaminopropy!)3-ethylcarbodiimide HCl
eq. equivalent(s)
ES (or ESI) - MS electron spray ionization - mass spectroscopy
Bt - 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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For all assays, conpounds are diluted from DVSO stock sol utjons it h
4(err)L added to assay tubes for a final DVBO concentratiEHA5$EE€¥%ThiS IS
foll owed by the addition of 100(err)L radioligand and 100l LL of the

menbr an ension. Nonspecific binding for the Bl r r bindi ng
assays ﬁ’s"ﬁ’é’?@?’ﬁn ned -29 3 August 2006 WD 03106657?%?&‘%%?‘1@%@/ 03338 usi ng
1(err)M des-arglO kallidin and nonspecific binding for the B2 receptor is
determined with 1 (err)M bradyki nin. Tubes are incubated at room
tenperature (220C) for 60 minutes followed by filtration using a Tontec
96-wel | harvesting system Radioactivity retained by the filter is counted
using a WANE&c Bet a- pl at grighilaiinel ation 5 counter. The conpounds of this
i nvention affinity fo receptor in the above assay as

the Bl
denpnst r at y results Bcliefajég?g‘feﬁ'ﬁﬁesgrf\? It is advantageous that the

assay resulfF4 be | ess t huiflubfoacsticpideven nore advant ageous for the results
be less t 0.5(err)M | t her advant ageous that conpounds of this
i nvention Egge affinity mkgpm?ﬁgﬂgradykinin B | receptor over the
bradyki nin B2 receptor; nore advantageously, the affinity for the B1
receptor is at | easdmpbinds@f Gormakd oyt erephey auingkOtheffollavinpver that for
the B2 rﬁﬁ%&&ﬂfsdéﬁégy for Bradykinin B | Antagonists 15 B | _
agoni st-in uced “eal ¢ um nobi | i zati on was nonit or ed using a Fluorescence

| magi ng Pl ate Reader (FLIPR). CHO cells expressing the B |1 receptor were
plated in 96 or 384 well plates and allowed to incubate in Iscove's

modi fied DVEM overnight. Wells were washed two tinmes with a physiol ogi cal
buffered salt solution and then incubated with 4uM Fluo-3 for one hour at
370C. The plates were 20 then washed two tines 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 volumes followed five mnutes |ater by 50ul of
agoni st (des-arglO kallidin). Relative fluorescence peak heights in the
absence and presence of antagonist were used to cal cul ate the degree of
inhibition of 25 the B | receptor agoni st response by the test conpound.
Eight to ten concentrations of test conpound were typically evaluated to
construct an inhibition curve and determne |C50 values using a
four-paranmeter nonlinear regression curve fitting routine. Assay for

Br adyki nin I nverse Agonists 30 Inverse agonist activity at the human B
receptor was eval uated using :
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transiently transfected BEK293 cells. One day foll ow ng tr@ggfg#q’oﬁn cell
flasks were | abeled overnight wwth 6uC /m [ 3H] nyo-i nosi tol Y e day of
assay, the nmedia was renoved and the attached cells were gently rinsed
with 2 phosphat e-buffered saline. Assay buf buf f ered
physi O@Q%’%@g?m ts, pH 7.4) was added and the 35 . %gfmédi’&ggg det ached by
tappi ng of the flask. The cells were centrifuged at 800xg for -30 3 August
2006 WD 031066577 PCT/ US03103338 five mnutes and resuspended at | X106
cells/m in assay buffer supplemented with 1O Ilithiumchloride. After 10
m nutes at roomtenperature, one-half m aliquots were distributed to

t ubes coSCHEMHY test conpound or vehicle. After an additional 10 m nutes
the tubes were transferred to a 370C water bath for 30 m nutes. The 5

i ncubation was termnated by the addj;bti on of a 12% perchloric acid sol ution
and the tubedPperepPaced onFise {BF 30 mnutes. The acid was then

neutral i zBRtP-wht h K@H and the t m dbiioci f uged to pel l et precipitated
material . R3] | phosphat e f% med was recovered by standard ion
exchange chroma s c/techni gues d guantitated by liquid
scintillationdunting. /oy gbse_ggcmé&*activity was determ ned by 10 the
degree to whith fh* estl/cofp und epelugest basal (cells incubated with -
vehicle) |evels ‘of gb&8H1 nositol nonophosphate accunul ation. Abbrevi ations
Used The f@dal owi ng abbrevi ati ons have_jhe neani ngs indicated, unless stated
15 ot herwi se\iyn the specification: BOCRoc) t-butyloxycarbonyl DCM

di chl or opgéana - NIEOGi net hy1f or manpde < i net hyl sul f oxi de EDCor EDCI

- 1-(3-di net hy i nopr opyl ) 3-et £ar bodi de HO eq. equivalent(s) ES (or
ESI) .- MS el ectiron spray ioni - masg._spectroscopy Et ethyl EtOAc
ethyl acetat®” ENBH et hagol F@Bbhe f ast
iazol e hydrate HPL@G3hig fSure liquid

HGE

: ____.Rsb 7a 6b
3) \% @R \,) R
HGC O . RGC
R4a >\R5
R4b___(_ NH
R°CO.H m
EDCI, HOBt 07 NH .
5or R R
R°COCI p3a Roa
A
R
(Ta) R®

-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/HOB, in an
appropriate solvent, such as THF, to provide (3). The Boc protecting group is then
removed by the action of an acid, like HCL, 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 it hi
bis(trimethylsilyl)amide Me nethyl MeOH Methanol Mz neg%‘é%”f&zoon%m
Mesyl chloride -31 3 August 2006 WD 03/066577 PCT/ US03/ 03338 NEt 3

Tri et hy, ) NUR nucl ear magnetic resonance TFA trj agetic acid
teftahy‘grag-]fyﬂﬁr%%ﬁ TBF Conpounds of forrmula |I may be p?g{ﬁ’g@g{ggﬁgcordi ng to

the followwing illustrative schenes. -32 3 August 2006 WD 03/066577

PCTf US03/ 03338 SCBEME | 7b R4da 4b. NH2_ R R R3a NHBoc 3b R R 6a M (2)
a0 OH R7a EDCI, HOBt R 6¢c/ Rda nda R 4b <~ NHBOC R 4b NH2 M (1) HC (9).
O NH7b (2) base NH7b 3b R 3b R

chloroform. This amine derivative (4) is then reacted with a carboxylic acid or
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 (Ia) may be assembled by coupling the
-biarylmethanamine derivative (1), with the acylated aminocycloalkancic acid (5) as
shown in Scheme Ia. '

SCHEME 1a
10
R4a\ R4b

%NHC(O)RS
. m
o~ oH  (B)
EDCI, HOBt

-A number of synthetic strategies may be employed to assemble the
intermediate biarylmethanamine derivative (1) as shown in Schemes 2a-2¢.
15 '
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RR6a 6a R3a RR3 aR7a 6b _nb (3) R (4) Rral 6c§c Rtozda R 4a R
4b NH R R CX2H m EDCI, HOBt 0 NH7b or 3b R R R5CCCI £ PV ﬁ R7a 6b
(1a) R60 5 In Schene 1, conpound (la) is assenbled by coupling the

bi aryl Jhe derivative (1) to the protected am kanoi c acid
ket AP,

(2) using ard peptide coupling reagent comnbin such as

EDCI/HOBt, in an appropriate solvent, such as TBF, to provide (3). The Boc
protecting group is then renoved by the action of an acid, |like HCl, in an
appropriate solvent, |like MeOH to 10 yield an amonium salt from which the

free-base derivative (4) may be obtained using an appropriate base, such
as ammoniHEMB2an appropriate solvent, such as -33 3 August 2006 WO
03/ 066577 PCT/ US03/ 03338 chloroform This am ne derivative (4) is then
reacted with a c h;oxyl ic acid or ce%rboxyl ic acid equivalent to yield

title conond £ Al ter iveI Rthe acid-salt of (4) can be used in
the final reaf to yi el I » o% und (la) provided an appropriate
base such as hyl @pi ne |s ; Al ternatively, conpound (la) may be
assenbl ed kyracotpl |B|g t he A t ha(gm ne derivative (1) with the

~acyl ated arni nocycI@ﬁI ké@hoi c ?er-d—(S) as

NH, R7b
Raney Ni R
H2 R?a \/ﬁ Rﬁb
&
R
(1a)
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 2 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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shown in Schene la. SCBEMEla 10 R 4a 4b R NH2- R 7b R3§a&\| t%
6a W 190~101-1 (5) R 7a -R 6b EDCl, HOBt R 6G 0 m R 44 #5380, NHO
NH 7b R3b R WA R 6a R7fa 6b -R 0[a) R 6¢c A nunber of synthetic

strate be enpl oyed to assenble the intermnedi i aryl met hanam ne
deri vathv@ 3% as shown in Schenmes 2a-2c. 15 -34 3 ABS@?"QQ%Hé WO
03/ 066577 PCTf (JS03/ 03338 SCHEI ~ffi 2a R7b R6a NC, |/Br 6b OH

SCHEME 2b

H?a ’ B/

(11) | (1)

5 A third method for the preparation of biarylmethanamine derivatives is
- depicted in Scheme 2¢. The biaryl moiety (14) is first assembled using a palladium

catalyzed coupling of (12) with an ary] 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 (1a) can also be prepared starting from the arylcarbonitrile (16)
and aryl zinc compuond (13) as previc_iusly discussed. The resulting biarylcarbonitrile

-{8) is then reduced using hydrogen to provide (1a).
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R7al B6C (7) 1(6) RUNPdcat. n7b N2 7b NCR 6a R 6
R7'a~11//" 6b H2 7a/ | "~JF- RR _R6b 6C (8) R R 6¢C p(“i%‘)“
Schenme 2a, the cyanobiaryl derivative (8) is assenbled using a Suzukl

reacti n an aromatic boronic acid derivative [..an appropriate
bor oni 8&82’?&&3@736“ vative, and an aromatic halide (7) Péﬁﬁ%@”ﬁgesence. of a
triaryl phosphine, |ike triphenyl phosphine, and a netal catalyst, |ike

pal | adi um acetate. The resultant cyano biaryl internediate (8) is then
catalytically reduced to the 10 correspondi ng am ne biaryl derivative (1 a)
usi ng hydrogen and a netal, such as Raney N, in an appropriate sol vent.
Alternat SCEIEMEZs illustrated in Schene 2b, a nethanam ne derivative (9),
after primary amine protection with an appropriate protecting group such as

yNiR

Boc, is elaboratgd to the pinagpl boron ester gl1) usi a pal |l adi um
cat al yst Hsf'; an appr opiZrat e Sgent , yldh ke |,ﬁfet hyl suﬂ%éﬂ.de. Thi-s boron
,_F_pal |'El% ohe ative (7) | oyi ng Suzuki

ester (11) iy coupled to an
reaction conditigns to yield! 7066577
PCT[ US03/ Q3333“SCHBNETED NRg

R R 3b Fja Br R7a/a Br
- (12) Pd cat.

70 R 7h
NC R 1Zn._ @63 NG R
. --R
\©\ R INF ® Q Rea
R?a/ ~ "Br/OTHI Bc g7’ > A
_ [ --R
(16) -f, , Re b
' Pdcat. (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 . 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/HOBL, forms the
‘active ester” which then reacts with the amino acid derivative (17) to yield (18). The
latter compound can either react with amines (HNRDRC) or alkyloxy amines
(HoNOR®) under the action of an appropriate set of peptide coupling reagents, like

15 . EDCI/HOBY, to form the claimed compounds (Ib) and (Ic), respectively.

-37.




Pd cat. DMSO (9) (10) Réa NH2 7b NHBoc I1/B R3a R R6a R33 7b g? 56Ek R6c
Q-~LRM (7 R Rb 0 -BOC R7a 6b B R Pd cat. R 6¢c A third st the
preparation of biaryl methanam ne derivatives is depicted in Schenme 2c. The
bi aryl i 4) is first assenbl ed using a pall adi yzed coupling
of (12)“@#@@&3%}ary) zi nc conmpound (13) as shown. Thggﬂ%§ﬁ@#%ggroup of
biaryl (14) is then el aborated according to the three step sequence of

hal ogenati on, nucl eophilic displacenent of the hal ogen with azide, and
reduction to 10 provide the corresponding amine internediate (I a).

Al ternatively, the biarylnethanam ne (la) can al so be prepared starting
from t he SCEMEBRBbonitrile (16) and aryl zinc conpuond (13) as previously
di scussed. The resulting biarylcarbonitrile (8) is then reduced using
hydrogen to provide (I a). -36 3 August %%96 WO 03/ 066577 PCT/ 1JS03/ 03338

SCHEME 2¢c #b\7b H3C R 1Zn Rsa H3C R NBSH-\R6b R CCl4 R 7a B rlOlf/1 Rsc
(13) R 7ay4 R (NHBocP . 4) Rsc Rith <f NBt, H2N |i Rsa 1-NaN3 | i
(18 &R % £2k D& R

m 2-NaOH, MeOH/water> m

N 5
0 ) EDCI, HOBt R#—< -\ ~NHCOR
HOJI\RS DMF _ m
i) (17) féab NH R
.. on O COzH
EDCI, HOBY w78’ Iﬂﬁb
/" HNR°R® (18) X
4a RGC
R
" PN NHCOR® EDCI, HOBt
RT— | H,NOR?
H 7 R4a
R4b_,g\ NHCOR®
m

(Ic) | R

5 N-alkylation is illustrated in Scheme 4. The amine (4) is alkylated
with excess alkyl iodide (IR1) in an appropriate solvent, like THF, in the presence of

.38




7al 2 hP 7a~/ | RR-R6b R-R6b (15) sc R (ia) tic H21 g& R7p%d0%n Rsa
R7b NC 6b 7a Réa 7a i Br/OIf/1 Rec -R R (13) R- -R6 (f’ U Pd cat.
(8) 51t will be appreciated by persons skilled in the art that functional
group jnt nversion can be used to provide variou nds of formula
. As *’VF&IO%&?% ed in Schene 3, derivative (3a) is b gf’ﬁg%ﬁ]g%‘?’gct ed first by
the action of a strong acid, |like TFA and second by al kaline hydrol ysis
in a suitable mxture of water and an organic solvent, |like nmethanol, at a
tenperature between 25 and 100 Cto 10 yield the am no acid derivative
(17). Prior activation of a carboxylic acid (R5000H wth an appropriate

set of peptatidecaveigel, iROtre@SMETIHES at ddviied ERpktdedtto ploPide®19) ong acti ve ester’
whi ch thewr}thrb%qig&si t\e/\ét h t.gesam' go_ aci d %ﬁi%at i ve éz% tht ﬁﬂéi eld (18). The
latter conpount Cart BrEHE, SPeeneey dinpg (hriisiaen ¢on P41 kyl oxy ani nes

( H2NORa) campesmd b ecapting with oéarboxylipwibprcadteyls etidefuipdett taprovidepl | ng

reagent s, i ke .15 EDCI/HOBt, to formthe clainmed conpounds (Ib) and (lc),
respectively. -37 3 August 2006 WD 03/066577 PCT/11S03/03338 SCHEME3 4a
4a R’b NHBoc 1-TFA, DCM R b N112 m 2-NaCH, MeOH/ water MO NH 7b O NH 7b
3b R 3b RCHEMXCH3 R3a CO2H 3a

.'H4a ’ H4a
N
< NH, R __(} NHR!

r7e  THF, reflux 0" 'NH

R°CO,H "
EDCI, HOBt -

or
R®COCI

ad) Ree

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 fert-
" 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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(3a) Val Rsb R7a/ Val 17) Réb /Rso Rd4a Oi) EDO, R %
DVE mii) (17) R3b NH R7b C02H R3a EDCI, HOBt R 7a/ %b &%ﬂ R6c

R4da EDCI, HOBt 4b | NHCOR R H2ZNORa R4a MO0 NH RTh R4b NHCORS R 3b R3a
CONRDRe b 0 NH R7b R3b CONHORa (1b) ROC R3 J R sb
88503}@6’%7 Ky %ﬁl%@osmséss "

(lc) R6 lation is illustrated in Schenme 4. mne (4)

al kylated with.excess alkyl iodide (I-RI) in an appropriate solvent, |ike
THF, in the presence of 38 3 August 2006 WD 03/066577 PCT/ US03/ 03338 an
acid scavenger, like triethylamne, at elevated tenperatures to provide

(19), along wth bis-alkylated material. Secondary amne (19) is then
conver t edusiRg antppproptidieset obprptidmebupling rezpents,ike MM/ HOB@opoodpke theaci d or

car boxyl i Gtlepnpodit{ie) 2R&Rier IRbdhtRiof Ble) th a@ditiomit compounds of formula I
may be accomplished using procedures well known 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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SCHEMB 4 R 4a 0 R4a NH Fl 4b_!'~ 2 R 4b NHR R'Rgbg l\%?q%SbNHR
7b THF, reflux NH7b RR3b R 3a R 6a R3a R 6a R R 7a/ bilia 6b

(4) X 6c (190 60 R R4a R4b NCORS RRCOHMO NHW EDC, HOBt R 3b
or 3a 6 | "X, W/ R6b (1d) R 6C 10 The L on of
corrpoun%g ?P%%rrmlal having a 1, 2-cis- or 1, 2- trah ig@og%?opyl noi ety
Is illustrated in Schemes 5 and 6. According to known procedures (K
Burgess et al., J. Og. dient., 57:5931-5936(1992)), di-tert-butyl

mal onate is el aborated to derivative (20). The N-Boc group is renoved using
met hane sulfonic: acid according to L. S. Lin et al. Tetrahedron Lett.,
41: 7013- §OBMEX0) to 15 give amne (21). This amne is allowed to react

with a carboxylic acid or carboxylic acid equival ent under appropriate
peptide coupli e conditions to yield (22). The tert-

- +BuO MeSOgH
u —_ ACO/\A/NHBOC 3 ,—ACO/\AE’NHZ

i1trt

+BuO i, FBUOAC/DCM P~
5 (20) O OtBu @ & OwBu
Q o)
y,Rs y,ﬂs
" R°CO.H ' : TFA NH
EDCI Hzosf ACO/\A:’NF} — A"O/\As’
’ : DCM :
0" > otBu | 0”7 OH
(2) (23)

(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/NEt3 to
10 . yield (25)." Biarylmethanamine (1), is then allowed to open the lactone (23) 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. '

-4] -




butyl ester is then cleaved with an acid, like TFA in an gg rogﬁg
solvent, like DCM to provide acid (23). Biarylnethanamr? € t hen
coupled with the acid (23) -39 3 August 2006 WO 031066577 PCT[US03/ 03338
si ng iate set of peptide coupling reagents | i ke EDCI/HOBt, to
producgakqgmagﬁée conpound (le). Further elaboration ST“?$€?$$O addltlona
conpounds of formula | rmay be acconplished using procedures well known to
those skilled in the art. For exanple, the acetyl group may be renoved by
hydrolysis to provide the corresponding 5 al cohol; the al cohol may be
converted to the corresponding sulfonate by treatment wth sul fonyl
chloride, and the sulfonate nay be converted to the corresponding halide
by treat neptEMEtr a source of the halide. These and other functional
transformati ons to provide conpounds of forrmula | are described in typical
or gani c - chenistry t ext books such as March's Advanced Organic Chem stry:

Reacti ons, hani sns, and Structure, 5th Ed John A &y & Sons, 2000.
-40 3 Auggét 2 V\O 0 @éé PCTf US03/ @ 8 MB 5 t - BUO
- ~NHBo H | vﬁé&a REQFA - BuB OAc/ i ~Ot-Bu 05~~Ot-Bu 0
(20) (21) OO g}R CQgH ~NH'T Hcﬁﬁ o~ EDCl, HOBt DCM
- . 0 50 <,
O-O - Bu 6B 22) (2 EDCI Eta \O/\\\O
(24)

(In

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, MSH 3V9, Canada.

10 '
EXAMPLE 1

Methyl 3-fluoro-4"-{ (IR}-1-[({1 -1(3,3,3-trifluoropropanoylamino]cyclopropyl }-
carbonylaminolethyl}-1,1biphenyl-2-carboxylate

-42.




NH2 0'-4~-NH 7b Ac R3b R6a R 3a RNH7b b R 147a R 6b ﬁ R 3 6a 6C
RR7a/l R6b 6 R5 In Scheme 6, according to known proc 'ﬂﬁué‘sﬁ(o .
Burgess et aL, J. Org. Chem, 57:5931-5936(1992)), di-tert-butyl nalonate

is ela o derivative (24). The N-Boc group is_renoved using an
acid, 1|1 l?gogﬁ%i% in an appropriate solvent, |ike DCIV?)CT{ﬁlﬁ?Y"‘iWne 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). Biarylmethanam ne (1), is then allowed to open the lactone (25) in an
appropriate aprotic solvent, |like DM, at a tenperature between 20 and

100(err)C to produce the tideOcog}pound (H). Further elaboration of (H) to
additional title conpounds may onpl i shed usi ng procedures well known

to those skilled in the agypreviously discussed. -41 3 August 2006 WO
031066577 PCT/ US03/ 03339 6 00 RS t-BuO A~-NHBCc TFA R CO H NH
EDCI, HOBt t-BuO O NEt3 0 0 (24) (25)

0O~ "NH

HsC CO,CHg
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 o -+ -To a solution of tert-butyl (IR)—1-(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]paltadium (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 BtOAc and filtered throﬁgh celite. The
organic extract was washed with water three times, saturated NaCl, dried over
MgSOy4, filtered and concentrated under vactum. The residue was purified on silica
gel eluted with 0-20% ethyl acetate in hexane to provide ferz-butyl (IR)-1-[4-(4,4,5,5-
. tetramethyl-1,3,2-dioxaborolan-2-yl)phenylJethylcarbamate as a clear light yellow oil
15  with amassion (ES+) of 333.

" - To a stirred solution of terz-butyl (1R)-1-[4-(4.4,5,5-tetramethyl-1,3,2-
dioxaborolan—z-yl)phenyl]ethylcarbarﬁate (1.0 g, 2.9 mmol) and methy! 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 stimring 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 suifate,
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'-{(IR)-1-[(tert-butoxycarbonyl)amino]ethyl }-3~fluoro-1,1'-biphenyl-2-
carboxylate (205 mg), found to be pure by LC/MS and proton NMR. '

) -43 -




232006
R3a R'"AZ R 7a 6b R (1lla) R6c R6c 5 The foll owi ng exa |%%J¥i% provi ded

particu hese exanpl es. Conmpounds were naned i ng.: Nane

ver si on{@r(@@%f(sﬂivanced Chem stry Devel opnent Inc. Q fg@&’g&%@%}/ Addr ess:
90 Adel aide Street West, Toronto, Ontario, MH 3V9, Canada. 10 EXAMPLE |
Met hyl

3-fluoro-4"-((1R) -1-[({1-[(3,3,3-trifluoropropanoyl)ani no] cycl opropyl ) -
carbonyl)am no] ethyl)-1, 1' - bi phenyl - 2-carboxyl ate -42 3 August 2006 WO
03/ 066577 PCT[ US03¥eb3i38-{ 0 REkE (m 3 butiyoarbipyl e @leth pieddiop®-1.F- Comrerci al |y

avai | abl %iﬁé@)-ﬁjehﬂjﬁxgﬁt@mf}ﬁg]w@%ME«?FQO%dY@Me@HQIS REPECloBRd USi ng

SN L TE RGBT NN R
and allowed to sit for 20 minutes. Dry nitrogen was then bubbled through the solution
5  for about 30 minutes. Solvent was then removed under reduced pressure to yield an
oily residue, The oil was then dissolved in DCM and the solvent removed. This
process was repeated until a solid amine hydrochloride was obtained.
: The above amine hydrochloride (85 mg, 0.27 mmol) along with 1-
* [(tert-butoxycarbonyl)amincjcyclopropanecarboxylic acid (55 mg, 0.27 mmol),

10 HOBtH20 (8.4 mg, 0.05 mmol) and triethylamine (33 mg, 0.33 mmol) were
dissolved in 4.5 mL of THF. To this room-temperature solution was added EDCI (74
mg, 0.38 mmol). After overnight stirring {ca. 16.5 h) the reaction mixture was diluted
with water and EtOAc. The organic layer was washed successively with IN HCl, 5%
sodinm bicarbonate, half-brine (x3) and then brine. The organic layer was dried over

15  sodium sulfate, filtered and evaporated under reduced pressure to obtain a residue
which was subjected to silica gel chromatography eluting with 1-6% MeOH in DCM.

‘Collection of product containing fractions and removal of solvent yielded 108 mg
(86%) of methyl 4'-{ (1R)-1-[{{ L-[(ferr-butoxycarbonyl)amino]cyclopropyl }earbonyl)-
amino]ethyl }-3-fluoro-1,1'-biphenyl-2-carboxylate.

20 Methyl 4'-{(1R)-1-[({ 1-[(zert-butoxycarbonyl)amino]cyclopropyl }-
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 THE 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 IN HCI, 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-
-44 -

DMF NHCORS NH HO--':~ 2 7b 3b RO NH 7b 3a 6a R3b IR 7al R6b
toillustrate the invention without Ilimting the invention to the




5 To a solution of tert-butyl (IR)-1-(4-bronophenyl)ethyl glgrba (7.6
g, 25.3 mol) in DMSO (20 nlL) was added bi s(pi nacol at o) di b3 WSW 7 g,
27.9 mol), dichloro[1, 1 -bis(di phenyl phosphi no)ferrocene] pal | adi um (H)
di chl or g e adduct (2.06 g, 2.53 nmol), and po i etate (7.45
g, 76.09'/r(r)rrdé}la§6]g217{1 room tenperature under N2. The res%??@ﬁ%mﬁfag(ture was
heated at 80 'C for 1 hour. 10 The reaction was quenched by addition of
Et OAc and filtered through celite. The organic extract was washed with
water three tines, saturated Nad, dried over MSHM, filtered and
concentrated under vacuum The residue was purified on silica gel eluted
wi t h 0- 2ubiretethipisilice gelahmmatogrephpeletingwitr bR BSVIEQH in DOMY |

(I'R) - I - [dotlerich 08 pRyduct containinrg fractions and removal of sqlvent yielded 36 mg .
boy o yl carbamat eas a cl ear |ight

tetramet : , 3 di oxa n- 2-yl ) phenyl ] et \
yel | ow odaéll% %%EW‘@%COQ‘PH%‘QS@ panipgsolidy Punityavas ggenningd yd{MI GFt i on of
ter t - but P, NirRy found 467 vand pete: NMR (40eMilz CD30D2.5 7.555, 7.540, 7.535,

di te dol d net hyl
o cor i 314 rRO M £37Y 1 486, Tl e 22 L BB MRD TR e
" mxture W§s7-laﬁfd@é|65=édtléos5s(?39n$-@§k BOAA35013.2683.281, 642 1 4ol §7, |

. tri-o-tol.sosphesnhians, (43501 43, 1470,2.46501.45420480 9 0k@td4y, Pedd, adi um acetate

(65 ng, 9 r t] el was then scaled and placed into a
90 'C Oi&%a{'%gbo%@z@%i(gﬁ%’é“?&”pi%ﬁ%)'and heating. After about 18 hours
the reaction m xture was cool ed to anbi ent tenperature and then dil uted
W tho Et OAc. The organics wereg with brine (x4), dried over sodium
sul f at e, filéﬁre , and concentrated under reduced pressure to give an oil.
This oi IPHALoNimEeLy-25 (R-L{({1-43.3darfiBerpprepansyamypgicralapronyll-wi t h 10- 60%
Et CAC | ratbemdlaminolahyd}-0) HeiphenpEl-Birboxamide
4~-((IR-I1-[(tert-but oxycarbonyl)am no]ethyl)-3-fluoro-1,1'-bi phenyl - 2-
carboxylate (205 ng), found. 4o be pure by LUMS and proton NMR -43 3 August
2006 WD 03/066577 PCTI USOB%;

b@n

: ?(r?ﬁ athyl
4" -{(1R)-1-[(tert-but oxygar yl)am*no] et hyl]-3-fluoro-1,1"-

bi phenyl - 2- car boxyl at e Ny, 0.60 mol) dissolved in MeOH (15 L) was
cooled to O 'C This hondgenous sol ution was saturated with anhydrous
hydrogen chloride. and dtosit for 20 mnutes. Dry nitrogen was

ion 5 for Fabout 30 minutes. Sol vent was then
dNap GHl4 y residue. The oil was then
enojed. “This process was repeated until

Bt ai |!|d FThe above ami ne hydrochl oride (85

t hen bubbl ed through the sol
- renoved under reduced p%F
di ssol ved in DCM and t he'¥§0l veg
a solid am ne hydrochl oride
ng, 0.27 mmol) along with I-
[ (tert-but oxycarbonyl)am no] cycl opr dpape

carboxylic acid (55 ng, 0.27 nmmol),

15 A solution of methyl 4™-{(1R)-1-[({ 1-[(terr-butoxycarbonyl)amino]-
cyc!opropyl}carbonyl)amino]ethyl}—B—ﬂuoro-l,1’—biphenyl-z-carboxylate (466 mg, 1.0

- mmol) in DCM (15 mL) and TFA (15 mL) was stirred under N7 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 HCL.

- Purification was achieved by preparative HPLC on a delta-pack C]§ column, 300 A,
pore size 15 uM with 0.05% HCI acid -aqueous acetonitrile solvent systems using
various linear gradients. Practions containing product of 9% purity as measured by
HPLC were combined and lyophilized to give 4'-((1R)-1-{[(1-aminocyclopropyl)-

25  carbonylJamino}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-‘dimethylam__inopropyl)carbodiimide hydrochloride (229 mg, 1.2

-45.-




10 HOBt. H2O (8.4 ng, 0.05 nmmol) and triethylamne (33 ng, ,0, 33 L) were
dissolved in 4.5 nL of THF. To this roomtenperature sol uéi%‘l’\gﬁ%&gdded
EDCl (74 ng, 0.38 mmol). After overnight stirring (ca. 16.5 h) the
reacti e was diluted wth water and Et OAc c layer was
washedo{s}t?cmé}g&ﬁgﬁvel y wwth IN HC, 5% sodium bicar bong{a@ug%g?}?‘% brine (x3)
and then brine. The organic Iayer was dried over 15 sodium sulfate,
filtered and evaporated under reduced pressure to obtain a residue which
was subjected to silica gel chromatography eluting with 1-6% MeOH i n DCM
Col l ection of product containing fractions and renoval of sol vent yielded
108 i ng mﬁﬁl})ﬁand)i-hyﬂ&bi}bl?»azabenzotnazole (136m 1.0 mmol) were added. The

[ | |
im S h*Je %1@%?59 o b RS SRR R S R gRULARRL oY) -
-[(1R) - 1[('{lmoqyelpeuopylbmthonwﬁmnmdnwwrﬂtmq t,g{ ‘iphenpipdrtarboxylic
car bony! ) 252 191 BT hackofih 4R DAVN s BBRER bt SATAGKKRAIAAS 1D, 0. 24

mol ) _ di sso was, cool e onbgenous

sol utibn yae u@ﬁ?ﬁra‘%b ‘Bas\/@idﬂlﬁ""'gmmeéﬂ?“tﬂ‘ﬁﬁuﬁg% SBHF‘%?WH@“’&M alTowed to sit
~for 30 mﬁqmpasturemnwrl‘{ﬁfor B heurs.wanceninaerd Undpiovacehm prdoherhparitongdl ut i on for

about. 50 i ecn ALY B e Seck O TR SIRN B VRS GEarSUHG SlnDBREUr € L0 Yiel d

an 0|Iy resi t'he sol vent
“rermpved. OMF @hpm%wn%mguif%é&@ré@a@ﬁﬁm«;enaatﬁ%wdfr ¥¢0R8. TR dr ochl ori de was

. .?bt ?: ned. reﬁm@\ada@u@eo@émweolhﬁﬂrc%maw a@ﬁy&rﬂsﬁhdﬂgeiﬁuté@wﬁm'ﬂb% al ong \glzt h N

tri r i-0 ]ﬂgﬁ mo
and gj(; ?ﬁéggﬁ Pgﬁi‘lsﬁe%o?l i'u%a'i{ﬁcg{li HF?‘L‘%% |sso$"g’g in 6 m. of TBF
“plus 1.6 fidoref-{ONB:L-THL-{(RB3S- mﬂomplepmvlg)mmndcwpmyb}nm\hmlhdded_ EDCL (31
m, O. 16&11‘[%[3&1%1} Bl Eerﬁl’?rc@fbgo*yhc%&lﬂ% h Rlid ﬁtﬂvdeiLB h) the reaction mxture

was dil uted organl [ ﬁ \A%%/Ilzvashed
“successively with TN“ ERytionsaf therbpYRacidy2 3@1@5091%9@1“0 4n 8L x3) and then
bri ne. Theethylgadimethydarsinopragyldtbedinidelydsatiiovide 334 sny, 070 enmdl), |1t ered and

t -44 3
Augual® 20aN AR ELOR GRTE D R el L S5 fe o
chr omat ogﬂlﬁ'{)lﬁg k0 wmohgvess added,-folhosebody, Nﬁumpyletbzylmm li%IhPHf‘ product
cont ai ni n@ Wasaskibwra STH&@SLH uoﬁfwa§ alrrea 3t ro¥inSbepdatd faigz hoktf7%) of the

.'_tltleco nd a m n I s deter (ES M5,
 MFER ouﬂ%ﬁﬁw %‘H ?’8 ’gﬁfiyﬁ "E%‘G ,tgbég'éﬁfga“’éeﬁ%cgg’“% %’%’57 535, 5

7..520, 7. 6ifibhring, &0 ove?f aBBRIroud n¥gBesivin Silfdte, fllte3@Pand CoR@Btratdd @y 7. 222,

7. 22130 - 7. viddum. Purifiédfdn was aﬁﬁevea b}ﬁépar@ti\ﬁb][@ft@orp@@elta%a@g@ls &uhd, 3. 659,

3268 3.241, 3.214, 3.18
: with 0.05% HCl acid - aqueous acetonitrile solvent systems using various linear

gradients. Fractions containing product of 99% purity as measured by HPLC were
.combined and Iyophilized 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 ‘DMS0-dg) 8 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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1.508, 1.490, 1.483, 1.477, 1 A74, 1.470, 1.465, 1.454, 1. 444 tlzo%g6
1.049, 1.036, 1.031, 1.023, 1. 007 0.999, 0.995, 0.982, )g EXAMPLE
2

3Fluor oxy-4-{(IR)-1-[({1-[(3,3,3-trifluorop m nol cycl opro
pyl ‘ggl‘)gﬁ){ﬁéﬁ) am nolethyl } - 1, 1 '-biphenyl-2- ca?gﬁﬁﬁ%%go CH2CF3 N H
0 NHHO N G433 H3 0 CF 15 Asolutlon of net hyl
4-{(1R)-1-[({1[ (tert-but oxycarbonyl)am no]

cycl opropyl ) carbonyl )am no] et hyl | -3-fl uoro-1, 1" - bi phenyl - 2- car boxyl ate (466
ng, 1.0 mml) in DCM (15 nL) and TFA (15 nlL) was stirred under N2 for 20
m nutes at anbient tenperatur®, then the organic solvent was renoved under

vacuum The residue was dissol p':an MeOH (20 nli), 4N NaOH (10 nlL) and
water (10 mb). 20 This m xyureppps heated at reflux for 4 hours and then
neutralized with 6N HCL | cation was achi eved by preparative BPLC on a
del ta-pack C 18 colum, 300 A pore size 15 PMwith 0.05% HCl acid

-aqueous acetonitrile sol veft “pstens using various |linear gradients.
Fractions containing prod tco 99% purity as neasured by BPLC were

conmbi ned and |yophilized to®gi ( (IRCOLEH;( 1- ami nocycl opropyl) 25
carbonyl ] am no}ethyl)-3-fl ude 1 pi phegnyl «2- carboxylic acid as a white
solid. To a solution of trifl uoropropt g~ acid (128 ng, 1.0 nmmol) in DCM
(1 nL), 1-ethyl-(3-dinmethylam nopropyl podi i m de hydrochl oride (229 ny,
1.2 -45 3 August 2006 WO 03/066577 PCHAIS03/ 03338 mmol ) and

1- hydr oxy- 7 azabenpinsi ¢0bembhiRyIN ol (P15, addhatThe  resul Ling

I d h ~- -1 -
TE(L: ani ROBGER S ws%babﬁe.‘? . Zﬁf%@to%ﬁ%{@%fwﬁhp@ g o %1?ar box
ylic ac |aHO\(1e‘1d7tﬂ) reagt wilh potassinn) tritethlyizsilanothd (2a62 a2l chindl)adt habiest by
N, N- disi S?Qﬁsﬁ%&)ﬁh@tﬂa}’éo oWt chHHnP us'stitrs 19‘h¥‘@e§%ﬁﬂ>ﬁ%§ﬁﬁg dﬂth reaCt Ion

m xture wa Irred anbi e enmperature un

concent r dfi@vaieided D@%u’ﬁhﬁ phhef theacqeqs phaseives ign aﬁléﬁt%@r‘f“vf?atu@ﬁg and et hyl
acet at e. 1M HCOr D@ tiglecd¥ 14y@Ghas R ex@sdt@icdthit tithedwith 8ddighnbEDICM.

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

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, benzy! alcohol (1.70
mlL, 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 ethy] 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)-{-methylethyi]carbamate, which gave L.C/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 PdCla(dppf)2*CH2Cla (.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), PdCl2(dppf)2°CH2Cl7 (063 g,
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- over anhydrous magnesium sulfate, filtered and concentrat d undéoovacuum
The residue was subjected to col um chromatography on SI| Q1 ut ed

with 40% 10 MeCH in CHC13. Collection and concentration of appropriate

fracti ons Gpr ovi ded 3-

f1 uor o- WOBLIRIT | - [ ({1-[(3, 3, 3-trifluoropropanoyl)antASELEPERr opyl | car bony

I )- am no]ethyl)-1, 1~-bi phenyl - 2-carboxylic acid as a Wite powder. To a

solution of the above acid (226 ng, 0.50 nmol) in DCM (I i),

1- et hyl - ( 3-di net hyl am nopr opyl ) car bodi i m de hydrochl oride (134 ng, 0.70

mol ), |- 15 hydroxy-7-azabenzotriazole (68ng, 0.50 mmol) and net hoxyar ni ne

hydr ochl 00.090emfdlp dnd@yuedus Qoditmlcirbomite(7dddald 2M, ai l4awvasl) tryre added.

N i1 S OPrAPN RSV bo Rk B SRP R anfis T eoul ting sl ut i on

was stirr tur en partitioned between
et hyl aceﬂemp@ataf@dm@ﬁtoéthe DIViE wes tpmeved @dplrraéltwdva@swé@e biphagicbri ne, dri ed

over an hgﬂﬁ%@wmm@ﬂwm e‘EMJI fac%'ftﬁe 'f‘He' éii[ﬂéblﬁ%ﬁmésﬁﬁéd%ﬂeﬁfh?er 20k e
vacuu ur.l I on was acinl ev. el la-pac
vt ums it W EoetS ﬁaaronaaﬁﬁ&aéd‘ﬁ&@?%m%ﬁ of ot et 3981 ems ei ng
vari ous |dombiared orpasid il gnats sverd-dried tovermrssdiomrsiHata,i filgred modleaporafed 99% puri ty as

d the titl d
ae o it t MedFed BB i BRLA AR W“&%é Bg@ﬁ&*ﬁh%%? VB, MeH found: 482)
~and pr ot RMRARETPhY civiipe wgsomeg)m CM.f¢pllegtion pf progucf cpptainimngy 0. 60- 0. 90
(_ m 2H), flacBdns(apdl redidval of salPert felddd (135 gatizof méthyl 43(144 (s, 314), 5.02 (q, J
é 39% . cnzg@ﬂcy%gw%w p?lgh%vlﬁr-l}glul?{‘c)l 1’ bxpheg’yl ij(':arboxy_rlaé 211z, 1H),
1- met hyI -whiph gave LCOMB faninpm@aé\&ti& ISDQQtfﬁ ewmiswpkwﬂpm?;w | -

.- -carbonyl ) am no] et hwj b jL4;k | bg{g ) agb&@r]gﬁgﬁg Alrketh &ﬁéﬁg,ﬁug{dst 2006 WO
03/ 066577 31[1?%8)3 ﬁ l\lg I—g@s ag—gsyl 0 | F Methyl
2- (4- br onb §e g r@:m? wasgdigsolveg img0.fmly o
' anhydrous ethano] Pd/C (90 mg) was then added and the nitrogen atmosphere was
15  exchanged for hydrogen. The reaction mixture was allowed to stir for 72 hours. After
- filtration though celite, the ethanol was removed under reduced pressure to yield 0.15
grams of methyl 4'-(1-amino-1-methylethyl)-3-fluoro-1,1'-biphenyl-2-carboxylate
- which was of sufficient purity to use directly in the next reaction.
The above-mentioned-amine (80 mg, 0.28 mmol), was dissolved in
20 © anhydrous DCM (4 mL). To this stirred solution was added 1-[(ter-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'-{ I-[({ I-{(tert-butoxycarbonyl)amino]cyclopropyl }carbonyl)-
- amino]-1-methylethyl }-3-fluoro-1,1"“biphenyl-2-carboxylate(82 mg), gtvmg 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 uL, 0.13 mmol) and lastly
'35 trifluoroacetic anhydride (20 L, 0.11 mmol). After 10 minutes the ice bath was
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prepared according to J. Og. Chem, 59:2620-2622(1994)) in 150 of TBF

was allowed to react with potassi umtr| nmet hyl si | anol at e (32':\ 50. 4
nmol ) at anmbient 5 tenperature, for 60 hours, with continuous stlrrlng The
reacti en diluted with water and DCI\/I The p queous phase
was thce%g a juéﬁed to ca. 4, using IMHCL The aqueoulls;kffgy[}g}ra%vs\gs t he

extracted three tines with additional DCM The organic | ayers were pooI ed,
dried over sodiumsulfate, filtered and then concentrated to obtain 3.59 g
of 2-(4-bronophenyl)-2-net hyl propanoic acid, as a 10 white solid, which
gave LCI M5 and proton NVR spectra consistent with theory. To 82 nL of

t ol uene vv&ﬂmaddletjstinhfg veds cumtirmed fbr @ MotdEf §) mBurd Therodaytion mixiues Wgd anme (1. 20
m., 8.64 to%ﬂféag lgﬁ%% o%t:h%ﬁfglgﬁ%éw @gg%(ﬂie@ﬁ 1ﬁrbC1\§ (QfflectfOiO! ) . Af ter

refluxing this mxttre u hour , é&aﬂ ohol (1.70 ni,

16. 5 ol Pf Madichepatningferciipes anéa@mvahofﬁpwaw %é‘@ra 4kBe v ef | ux

over ni ght titl ;gféhw@dstafwﬁﬁm SRV Palritynai detestineaies IS $BS BISait+-t he resul ting
géo SO

0i | 4 dkap @3\, EpROD: v 552059t o s3gldion ves veshed
tvvlce vvlt eandoce with briné. The organic |ayer

- was dri ed78¥af. ‘@M%Eﬁlﬂ‘ 31.’4@0 73021'13;9%@2&016 280.apbtat 208, UAdér reduced
pressure §9sBtqayn 654@&4@@@3%42& e, $.080, 9 ®68, 1tmsosubnsaa gel

chr omat ography eluting wth 0-2% Me n DCM Col | ection of product 20
containing fractions and renoval of soI vent yi el ded 2. 26 granms of benzyl
N-[I'-(4- bronophenyl)- 1-net hyl etEXAW&Euarrate whi ch gave LOVS and proton

* vas alfed TUSRIRLP g ) gilSEL A R R LR IR 67 g, "

 layer was nade neutral 5 wi th | M

mol ), poﬂd@@ﬂwaa@ﬂﬁm@olwlwwagecarbgm 62 mml) and PdC12(dPPf) 20CH2Cl 2
(.063 g, 0.090 mol ). This m xture was heated to 80 OC, under nitrogen, for
3 hours. After cooling to anbient g enperature, nethyl
2-fluoro-6-iodobenzoate (0.265 g,//3.45 muol), PdCl2(dPPf)2-CH2C] 2 (.063 g,

A 3 Aug l5/\0 03/ 066577 PCTI US03/ 03338 0. 090 nmol )
and aqueous SQdI um car bonate (7"118 2M CH;4 nmmol ) were added. This
m xture was then heated to |\ﬁ;|overn| After cool i ng to anbi ent

t enperature, nost of the DW
bi phasic mxture was dilu

S renovq? reduced pressure and the
L hy etate. The pH of the aqueous

additi onal volunes of ethyl ac z
dried over sodiumsulfate, fil tered an por ated

15 To a solution of 2-fluoro-6-iodobenzoic acid (15.00g, 56.39 mmol) in
150 mL CH2Cl2 containing 0.1 mL DMF was added oxaly! 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 CH2CI2, 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 °Cfor 5
houis.  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,
.49 -




under reduced pressure to obtain a residue which was subj (;‘CA tob%ddpi ca gel
chromat ography cluting with 0-2% MeOH in DCM Col | ection of ?ﬁug C
containing fractions and renoval of solvent yielded 0.25 granms of nethyl

4-(1 1,0,
[ (benzyl oxy) &arbony! | ami nol -1 - et hyl et hyl ) - 3-f 1 uor o- FCHUSBHE v - 2- car boxy

| ate, which gave LC/ M5 and proton NNM spectra consistent with theory.

Met hyl 4'-(I-1 [(benzyl oxy)carbonyl]am no)-I-methyl ethyl)-3-fl uoro-

1,1' - bi phenyl - 2- carboxyl ate (0.25 g, 0.59 mml) was dissolved in 6.0 nL of
anhydrous ethanol. Pd/C (90 ng) was then added and the nitrogen atnosphere

“was 15 exdilned 36 ettt ageiat: erfeneuiratived wish aquews sefivmuperiaatealiowed to stir for
72 hour s.orfnicektradtivlak kakHe@ With Eg&éﬁ& Rfuld Bearbdi@teahd 8@, diveioveenoved under

d d t ld,0. 1 f | . ,
El'e- ?feangg’ﬁﬁr%:éﬁﬁ@f”%g%@@@ ):qnggqtqat?gﬁggrlgi ,Vgcupgﬁ?;@é Fepidus wasBiiered | ate  which was
of suffi ahengh slivaigeleltiod with 109 rethgt dogtaterin héranesar pravisie St (2 dhtoroThre
- ab - ' ] ; ' j 0 hyd DCM
a ove)5@[}%do§§ﬁ§i§l)§%n?@gﬂﬁQA-%Qadﬁol%%s Hﬁg%%yeeél@?_%fﬂ%aﬁstﬁ%téﬁx@ prétor?0 anhydr ous

(4 nm red 'sol ut1on was [ xycar bonyl ) -

ai ni no] cyNYIBsPesyasersisens vih theory@anda mass 1y (%) 88 3w Yor Madi: - oo (8 ng, 0. 08
nmol ) aﬂd Iaslt |y EDEh s§168ortf (H-(382-Aemk)2-prophsesulfinimite (2028 gam.umeﬂ to st ij r
over ni ght ' A nsl S @, t he residue
e sy b 2 T N GH | ' DOM
gr adi ent m28), pyriginivu-proluepesulfonaty (209g,-833(mmol), and magnesium sulfate

1-[ (LR t -(BeU.OXNEH766Y. | YRTRGbS Wi 1B AR Ytirrd dCad fdvRinperatdfdToru® - | - met hyl et hyl

R speciPstAdiend sl S8 P0 g gD VT . 0. 17 mrol )

- di'ssol vededctioretvhydtinad @4 atnes.(The mikjurensss flecddabrotigh @liteCwashiigvitionogenous

sol uti on ayesu1s atdaRb&ikalt ihvaRid) Yithe Q448iting Reshidie ixaQ Subjceleli & éolgnnd al | owed to

sit for 30 mnutes. Dry nitrogen was th bubbl ed t hrough the solution for

t hen €
‘about 30 chiomatagsaphyen silint gehalyted with Or Foeiby ageiate in heganse iptfort Hssure to yiel d
an oijsy - res)aieromi2-elhotopienixBcihydideRG Llyethiplophedesalfinamidetas an. To a 0 ' C,

B Y O e e DL
. trifluor dE8eXafG0RANfaNeEHEMY)./ . tL, 0. 11 nmol). After 10 minutes the ice
i 171 ng wascont | o N i xLur e v
Subj ect _CEEYFPEe de TR b APeaneR Py rraC s SRR o
Col | ezt i Giddedahethylodgrekiutoohionide {3 MMf sohibh Breshea 53,31 enin Vdl59®Mmobol vent yi el ded
34 g ( 84(%;1\)\%6. t‘lti!ng reaction was quenched with aqueous ammonium chloride and the
- aqueous layer was extracted with methylene chloride. The combined organics were
dried over Na2S0q«, 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 HCIl/
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 chioride 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 CH2Cl at 0 °C was added di-tert-
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title conpound as a foamng solid. Purity was determ ned gyAL S M5 M
+ 5 H+ found: 467) and proton NNM (400 MHz, CD30D : 8 7.552 “Y837°°°7. 531,
7.517, 7.512, 7.497, 7.442, 7.425, 7.420, 7.302, 7.297, 7.280, 7.250,

7.231, 181, 7.159, 3.644, 1.664, 1.444, 1. , 1.412,
1. 080, ‘5’9@%’@?65{7._060, 1.048). EXANTLE4 10 N-( Pefrostd S

(IR -1-[3,3~difluoro-2~(3-nethyl -1, 2, 4-oxadi azol -5-yl)-1, |

~- bi phenyl - 4-yfl et hyl) -

1-[(trifluoroacetyl)ariaino]cycl opropanecarboxaniide 0 N CHC3 CH 0 NH
N 0&' "NH3C a6 F 'F 15 To a solution of 2-fluoro-6-iodobenzoic acid
(15.00g, B6y!3rarbonity (I7r98g, 18201 0mhm A2 Piethplamiier(8.085 £.81 58 mirholDNW was added

oxal yI chirgy doliiof Vas3Rbhed Wit wallFRld) brAE Al 36er NEDSOS AikdleiQRa Was_stirred at
roomtenperature for 75 mnutes, then concentrated in vacuo. The residue

was re- di S¥eiaigd pRder serupp tepppide capdel (R -(4dwome-2-dhrotophenyBethamat ed t hr ee

times wi témiaiiihldidg asa whitesohialit AR pysisn RRIECHRETFAbRgsaf with vacuo and dried
under acgum.over ni ght. The residue was dissolved in N, N dinmethyl acetam de
di et hyl acetal (24.7 nL, 0.169 nol) and heated to 120 'C for 5 hours.

“Addi tional N, N-di métthixluaceft(dR}-tét-tiomethilhoregeny)ettaRdminium hidi@enol ) was
added. ov bl 2l Vi@ 44 etion. The
sol uti one(rv%/g'tsmg Sgﬁgﬁgﬁﬁmg}sgﬁﬁcﬁ?&éﬁﬁu@gé g%g hl?,géril%np Q’?%’g&%ﬁﬁ&vacuo, and dried
under vactificA&i e 0 gh oDl e i diohvphophEolFaseMb at o i n 57

di oxane veedladiold@i) dichjoside y2651200.062 M@)ok BO I DIISO4vaé Béged 65068 nol ), 5N
NaOH {0l 3. éndeilng ﬁé??Ecr)urg??ﬁe)nﬁxﬂﬂgw%oﬁ{%ﬁ?ﬁgé{)ﬁg %ﬁ?ﬁf&g&ﬁtm&and-rhe mXxture was

stirred at 60 ours, then a ( ours. The resulting
- sol uti on Reiiopebhetveen sthybasaiatcang setst. uFhe, organls tragigias washed 6/ithwD 03/ 066577

- "PCTI USO3 1088384 tiine,itheell wiet NazSiOay filt@edimtcenceatistediider wkcing@ 0T t h aqueous
wi th aqueous sodi um

 Bi car bondF BBt s EEE PP G Pt O 10 HDbFEt
concent r dtegehesifochepvidetenboty! (IR- 1¢[@Fludroed -t 5,5 itdttaatethl-1,3,2-dioxa-
15 borolan-2-yl)phenyljethylcarbonate as a beige solid that gave proton NMR spectra
consistent with theory.
A mixture of 5-(2-fluoro-6-iodophenyl)-3-methyl-1,2,4-0xadiazole
(1.50g, 4.93 mmol), tert-butyl (1R)—1-[2—ﬂu0ro—4—(4,4,5,Sntetramethyl-1,3,2-didxa-
.. borolan-2-ylphenyljethylcarbonate (1.80 g, 4.93 mmol), potassium carbonate (1.70 g,
20 12.3 mmol), tri-o-tolylphosphine (0.060 g, 0.20 mmol), and palladium acetate (0.011
~ £ 0.05 mmol) in 25 mL of THF 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 Na3804, filtered and concentrated under vacuum. The residue was subjected to
25 silica gel chromatography eluted with 0-10% ethy! acetate and hexane to provide tert-
butyl (1R)-1-[3,3'-difluoro-2"-(3-methyl-1,2,4-0xadiazol-5-y1)-1,1"-biphenyl-4-y1}-
ethylcarbamate as a yellow oil that gave proton NMR spectra consistent with theory.
». 'The product was dissolved in ethy] 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-methyi-1,2,4-oxadiazol-5-yl)-1,1'-biphenyl-4-yllethanaminium
chloride.
A solution of (IR)-1-]3,3-difluoro-2'-(3-methyl-1,2,4-oxadiazol-5-yl)-
1,1-biphenyl-4-yllethanaminium 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 | 2, 2.84 mmol), 1-hydroxy-7-azabenzotriazole.
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through silica gel eluted with 10% ethyl acetate in hexan§s Lo P \Fl)i de
5-(2-fluoro-6 5 iodophenyl)-3-nethyl-1, 2, 4- oxadi azol e as r%‘l‘%‘é {P@ | ow
crystals that gave proton NWR spectra consistent with theory and a nmass
ion (E 5.06 for MrH+. To a sol ution of
(S)-(-)qu -O%Eéﬁﬁﬁel - 2- propanesul fi nam de (20.20 g, O. 189Tmsrr003‘ll0333|8n 350 nL
CH2C12 were added 4-brono-2-fl uorobenzal dehyde (35.53g, 0.1750 nvol),
pyri di ni um p-tol uenesul fonate (2.09g, 8.33 mml), and magnesi um sul fate 10
- (200.6 g, 1.667 nol). The reaction m xture was stirred at room tenperature
for 48 hours. Additional nmagnesium sul fate (100.3g, 0.833 nol) was added,
and the Oddot @b nwasl)sdnidnriehlyl24inh QuEas. g, T158 mmol) iurlé mia€HhClotveased t hr ough
celite, shing wwth CH2Cl2 an ncentrated in vacuo. The resulting
Cosi tue VDo kot uperiE preamRa: NP TGS e el e SRl Lt o owi ¢ 1
0- 10% et hl;;par@mg and bgine, drisdpyesNeas Qs filiergd aypdrgncentrated. The residue was :
[(1E) - (4- - & QRS J - RARSars gl f 1 nam de as
a white %@F?@d %% hsg%&%\%g roé%éﬁkl%bl\(}lkég;g@ﬂo 514% gﬁé’?é%ag{g? W t?‘l&tsﬁcgor y and a
mass ion PPESHertiuB G810l Fmitnee-1 - pethyil. 2408 pdipgolm-yor 1.1
: (N-'-[ (1E)- (Hipliﬁh?ln@yl?ctl’li)ll Laiaphesly)] srelopypydabshat@as aehitedofid mamgé- 3 ul fi nani de
32. 65¢, i.n .550 Ix 2 {. - ry adde
“net hyl ma rgtg%?ﬁ?% 8%?%%’81 gybﬁkﬂ@grgf Fi[_‘%enpr?ésj[gte‘%%erlgsg_ggaélleﬂﬁ& 0. 1599 nol)
- dropwi se. acFiaie ané sasuratech with (3 ges che doiiethwaspaeasnisatedhivomPumanéhl or i de and the
~aqueous | B¥eifopd@$ tif¥d Wille loRiénitd HoviBS Nyl ERY- 198 BOKiTIEGo-2L(EmemyIDI ned or gani cs
were (fI’IF? OV%E thgvgsgéi ,BJ bt ei_gd arﬂdléconcenhr a:lgd nder vacuum The
“resul 1 nght-&oratigrol-yd- 1 Biphed i sthe s paimR)cehpyy "EYBE’P?%V“EW% lica gel
el uted wi dhioriti® {Ha084ve t imabs iBb (BR:#G10ABLY.2infohkbikdttes to afford
N[(1R) -1-(4-bronogg- rﬁ%r% = Vd 6670LRBR Y sul fi nam de as
a white s@é&j} '[E(?L ngég%nﬁ}m%?ﬁg?%?ﬁ%g%i%} i ?mﬁ?[ﬁs.a?heory and a
“mass ion 0 2§ "Gy aideq tie 1 & Ty YR Ofgpeetic
N- [ ( 1R) - lanhydrigle §vit 2-0fG7uamaolphElmydo)wiph wa} dibstevevityddditpmd i n(ds 3adul f i nam de
(26. 289, j S | ne (4M 40.8
) 0@ @%ng?fwfsﬂﬂo'ﬁu%?dg Eoﬁ%%a%}nﬂ@% biRSaRAded Niggbz;,atﬁtegécﬂfﬁg

. 163 e reaction mxture was €oncent rate i n vacuo,
and et herconegstraigddicbhe rd¥iduewrds sebjentdd td silias ged ohrpmetographyeleted wihwit h col d

I S o
spectra é@ﬁ‘%ﬁaﬁwew{t&t'@ﬂ‘é’ { ampgs i&“@‘\')l"f g‘#@fij" %’%ﬁo@@qw&

(TR -1 - (4300 Wiz, MeOHod el JHeRRAM, 35 Shiinilbin TH-870 fe, HD4. 24g, 55, 95

mol ) 97'?3%0&%%?;‘%%%58@}1&, 653687 RINEH s b 38 1R 38 (f4gyst 2006 WO

03/0
1.51-1.45 {m, 5H), 1.15-1.01 (m, 2H)."

EXAMPLE 5
Methy] 3-chloro-3"-fluoro-4'-{ (1R)-1-[({ I-[(trifluoroacetyl)amino]cyclopropyl }-
25  carbonyl)amino]ethyl}-1,1-biphenyl-2-carboxylate

- 0

CF3
"

-52.




butyl dicarbonate (17.98g, 82.40 mmol ) and triethylam ne (8,256 81.58
nmol ). The solution was washed with water and brine, dri egdb"bg}lé? 254,
filtered and Concentrated under vacuumto provide crude

(IR -1 - 2-fl uoro~henyl)ethan- am ni um chl ori ite solid

t hat ga\(‘/ pro on NVR spectra consistent with 5 theorgET&§0r?1ﬁ§<%re of

(IR -1-(4-brono-2-fl uorophenyl) et hanam ni um chl oride (26.42g, 83.03 mol),
bi s( pi nacol at o) di boron (31.63g, 0.1246 nol), potassium acetate (24.45 g,
0.2491 nmol), and fl,|!-bis(di phenyl phosphi no)ferrocene]- palladiun(ll)
dichloride (0.265 g, 0.362 nmmol) in 80 nL DMSO was heated to 90 'C 10 under
N2 for 3 hours. Th®&omisalutioreofmaBultiliz2fMdo béxades, 41.8mbrh.1Mmae) mtdlfe and

bt 1t o TSRl RyladBe £ 1S RS A BLicnEN®a 96 B3R ikl act vas washed

wth water an concentrat ed under
‘vacuum 'Id’f@PWlﬁfé@ila‘M@i ak beomepetobenzens (26- P%Q 184 meh dERiisgfAbhy cluted with
~0- 10% etthtur@@@st SnRd b 78PEXRNES tHe %’:Hn@hﬁddﬁtﬂ ¥ ficelnd Whrmed to room

| R flu t et di
SIANRERE S Qlﬂ@fr%‘mﬁﬁc%?%m?%@ yacsrapRiEgRlintResics 28 v ot on new
- spectra disnedinemtenant Wwasted eiith ether. ifoche agreois fraction was added IN H

- 5-(2-fluagp Hﬁzz QoM u);r\?aasréﬁm»edﬁmngmad‘hazahmned(oig@agwe& 93 mmol ),

- b f i

: {og: E)I alrjlt s é\h“} %@T#Ht}feffpg8§59én? g&é’%g%%%’ryné%%ﬁ%&g as)s(?um car bonat e
(1.70 g, cﬂﬁﬂ)rdlﬁnﬁnm@d that duve pmt@lwahp&;rh comsis{édt @80 igory0D. 20 nmmol ), and
pal l'agy um acetate 8 ag&iglpo&&f Z%rgéxigmﬁ oﬂeﬂz&?af{%(ﬁ?ﬁ-rﬁ':z lﬂﬂlg})l%n nL of water

was heated in a sea e was then
cool ed armethanet@Ae miy a0 G wenadded (tnm@thylslb&mratzpm@thwémyéh%asaéesa| ssol ved in

et gyl aceltOt@tnﬁ:[. O\émh’;g% VIthe fsomﬁérﬂxzasa,nﬂed)aﬂorvefo@ll 5 ®6urs, qmrv(vjaaacs% f : | ter edI
~and concentrated under vacu e resi t e silica ge
chrorrat og{f}’%ﬂﬁﬁ"g}“ ‘FEGI‘WP% %witb% dlawiﬁonaﬁ&*‘ﬁ@ %“‘Tt% $YBY ovi de tert-
buty 22804, filtered and concentrated. The resndue was subjected to silica gel

S R) | Tnibradibds p‘ﬂgfef?ateﬁxffh i %cg%te%nﬂép?aﬂb%%kov'ﬁexh&hﬂ ol - bi phenyl - 4-y1 ]

- eth ave prot Ipectra consi st ent
with t hed?f9m0‘ ﬂh@rwea%ﬂaaasmleaﬂ&w%at gape IEM@@F%FE@"%& @ht urated with
HO gas. Tagh®edyti on was concentrated in vacuo and azeotroped 3 tinmes with

t ol uene to provide,(lR
' [3 3-~fl uoro-2- (3-%?%%)'\ f?‘rﬁetﬁyl 2)?5%}1%6'{:}110501)6?30&6(?‘25% P eny‘lﬂ)’4 yl | et hanam n
i‘'um chl deitdatyl AR3-dt[@iuore- bfda4,5 J-tetramethyl-1,3, 2—d10xaborolan -2-yl)phenyl]-

- (1 | i%) _ib(r [ %tl?lca%oﬁmﬁfé@g?ﬁamé%@%??tdoy 832?. ?11drg6153§@%%sgﬁﬁbar§cmé{e)(2 84
" Boc- 1 - am O%V pﬂ@ﬁ‘a i @Bgﬁy&?’é"gﬂ 1 ?”6‘?%86%““‘ ECC%DM?)
1-tthyl - (g’sommmﬁdﬂyinaa@mﬂnoﬁfﬁﬁyﬂ@étB:_Botﬁanateodas Isateddea beptdd dlesl abr i de (0. 545 g,
. 2. 84 ol ﬂoméfJEMﬁf’ﬁf&Xﬁ&fﬁé@?ﬁﬂép&oHea%ﬁ’cl &oncentrated in vacuo. The resulting

residue was dissolved in ethyl acetate, washed with water and brine, dried over
25 Na2S04, filtered and concentrated under vacuum. The residue was subjected to silica

gel chromatography eluted with 0-10% ethyl acetate and hexane to provide methyl 4'-
{(1R)-1-[(tert-butoxycarbonyl)amino]ethyl }-3-chioro-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 HCI 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-yl]ethanaminium 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), t-hydroxy-7-azabenzotriazole
35 (0.010 g, 0.15 mmol), and tnethylarmne (1.76 g, 17.4 mmol) in 20 mL CH2CI was -
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-51 3 August 2006 WD 03/066577 PCT/US03/03338 (0.010 g, rf’"L ng%)d& and
triethylamne (0.863 g, 8.53 mmol) in 10 nL CH202 was st i"rf™&4S |600
terrperature overnight. The sol ution was washed wi th aqueous sodi um

bi car bapat.e,and brine, dried over Na2SO4, filtered ap ?T Qdéﬁ)?.ﬁ%rat ed. The
resi due was subj ected to silica gel chromatography clute h 10-40%
ethyl acetate in hexanes to 5 provide tert-butyl

1-[(((IR-1-[3,3 -di fluoro-2~-(3-nethyl -1, 2, 4- oxadi azol -5-yl)-1,1" ~-

bi phenyl - 4-yl | et hyl ) ani i no) car bonyl ] cycl opropyl carbamate as a white solid
that gave proton NVR spectra consistent with theory. The product was

di ssol vedstirredet topin terapitatc@venighs afheselutah wes washid wilasjuedieodi@but | on was

concent r aglﬁé}bbtﬁtevﬁﬁ %ﬂn@ Afed %@Nﬁﬁ.‘ﬁﬂﬁ ﬁlt&e& hESon¥intrited O RGBEI TGy ARl OVi de
1-[({ (1R -1-[3,3-di fluoro-2~-

1,2, 4- oxaéﬂbﬁ,@@ﬂI%ﬂl}qa)gﬂhcmﬂmﬁﬂgiﬁé’ﬁylm@%ﬂ] KHR% vt aserpte &t 3A3EE YR cy el opr opana
m |m ;Jm CBI}'(OQ]?E ﬂﬁthghﬂt{(%me[({a{ g@ﬁf—but(ﬂ aﬁ‘]ﬁﬁ lbaxﬁmoﬁﬂﬁoﬁdpyi}@érbw;ﬂ H-CH-2I-82a NP
sol utipn o a

was adﬁed WPE&W@F%F@W@%“‘% lgglp%e’?}{g P’jﬁ%ﬁaswf’lfﬁ sﬁgggmg%atv c anhydride

(0. 14 g, profm NiviBlspectiT henshtivitiotheovas Thié protient wak dibsodwgdin étd CH2O2 and 15
~washed wi Béégxf’eodﬁﬂ@élﬁra&ﬁ%éﬁg:l@ _Fﬁ@r'f‘}%%fuﬁoﬁﬁgs QnbéHrated 'id PRuPMRr Na2S04,

filtered an concentrate ue o silica gel
chr omat ogZ&piERPed feedimes; with t&@ﬂﬂ%@%%ﬂ%}ﬂ“@i@rﬁ& q“ﬁ”ﬁ%h&ﬂ@& “to provide the
title conpeitiatyédiisinylydyiebiphaiyba-ybdy1)apackidondjogilsirenahaminium t heory and

1), ol i WV o T 0 (m 3

6.95 (s, |H), 6.93Te.agolufiono thg aboge gE@up (Q?pﬂﬂ & Piy02 prgh i § mIgH)
1.51-1. 45CHQC1251-D) 2C nad bdded Qeti{ylamiRd{0. [4ESANRD inim])Mat Inyfluoroacetic

car bony ) a0 RT B 00 Rheh. bhesl l{ﬂéﬁ é"aﬂ% A T TR T
- C02CH3  Cwashedegith @;}L@omodmggbl@rhqygtg gnd Qmj@@dned over Na2504, filtered and

: 15  concentrated. The residue was subjected to silica gel chromatography eluied with 10-
- 40% ethyl acetate in hexanes to provide the title compound that gave proton NMR

spectra consistent with theory and a mass ion (ES+) of 487.22 for M+H+: ITHNMR

(300 MHz, MeOH-d4) & 7.51-7.33 (m, 4H), 7.17-7.07 (m, 2H), 5.31 (g, /= 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-y1)-1,1"-biphenyl-4-yl]Jethyl }- {-
[(trifluoroacetyl)amino]cyclopropanecarboxamide

0

- H
0]
25
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WO 03/ 066577 PCT[ US03/03338 To a solution of n-BuLi (2. 5M |£ hexja\db%s
41.8m, 0.104 nol) in 400 nL TBF at -78 'C was added ugust
2,2,6,6-tetramet hyl pi peridine (14.76 g, 0.1045 nol) dropw se followed by

3-bro I nzene (20 00g, 0. 1045 nol) dropw se. ure was
sti rrgg&gt‘}%‘%.ﬁoc for t hen quenched with dry ice%ﬂ@sﬁg&%%d to roomb5

tenperature. The sol utlon was concentrated in vacuo and the resulting
residue was dissolved in water and washed with ether. To the aqueous
fraction was added IN HCI to pH = 2, and the product was extracted with
CH202. The conbi ned organics were dried over Na2SO4, filtered and
concentrat ed underA\samﬂonmﬁmﬂwrwhd@bﬁnﬁonmﬂe{lﬁ' 82gHIov5abenRend aci d t hat

ave prot 2} on of
g br ofm 6a%[?in e 353Wﬁlﬂ%ﬁ?ﬂ%@ﬁ%@(gaﬁ&g@m@ﬁ t'ftgﬂ( 200 1) at 0
*C was ad@dpugst ﬂhﬁ&lwmgwsyogl@n @z@%tw&m{rezmdumrtwek eltetween eyl 0. 0. 200

{ml) Theacgaledhd 05 N'ESI. SFHeroE@ﬂlc%ku&tm@stv@srhedwﬁh Ratar snd e rdrear med Ej o (r]I oom
enper, | ne, drie
ool Yal R RNEG: b atEel s AL b GaTROREL Rudhad e, O |
silica gephedyd)- H]Mammtlmtjpamhy pmtamtl*@depcdua@mB%eat Wigh theowytand @ miags hexanes to

provi de Ir\E/Eﬁ @g+ 4 27 1O G A orobenzoat e as a pale yellow oil that gave
proton N gtra consistent wth t

‘ m xtur yl
~ 2-br ono- 6- chI or obefA2¥3Ee qf>-@-fjlorayo- OHI?‘FBYI lﬁ t?t&z?leﬁﬁ’%%g’ Q&)’P
(IR)-1- [Znﬁibl)quasﬂurﬁéarﬂmﬁté(lﬁ aog.ami hol); ﬂndaocﬂ)nfkthKaﬁ(ﬁm@g,am}B— yl ) phenyl | - 20

et hyl car bo 0l ) carbonat e

(2.8 Aﬁ)‘; @?éaez m@? ?h&;‘?ﬁ{gps 1%{3&'% rPngQeQnd%ratLﬁe %%3 ur.s TBED@B(%.E'@ m’r%#%n and
pal | adi urpastisioned kety@n othsl acgtate@n@wam@ng! the Qreqaic ﬁﬁ[ﬂcb’f"asl*#msh%‘dﬂf& mL of water
was heat egatérind bSeq g dvbﬁlﬁkzm filéed ﬁ&wnceédmtedrmﬂemaxnmn eTlms t hen cool ed
and concentrated in cuo, resultl e Ived i n ethyl
acet at e, %@Wé’&f’s\ﬁ}iﬂﬂ??t%é é‘?‘c%ﬁgc%’mﬁt@g‘a e‘i\‘/g}? S‘QQIQ t‘?'i |tered and
‘concent r ategshes o videa® (Raflvordhdodophengi)e mahylsaﬁbte&aiomhatcgam pnom gel
chrongf o E%s Siathiifheott bl e %%ﬁ%%s ?%t) 8¢ &3 BxRag 0 provide methyl

4'- 1 (I ut oxycar

- 1-3-chloro-3' -1 uof®e go]qhonmfﬁrf@w;q 4'@0”%,0& Heal h&@%@@ A& 932089 ot on NMVR
spectra cedéd silefiTHFat & °C Immmjdedi]hwlyper wiition methgllitdim{ bl Meth FioOet hyl acetate

and sat urg sol ut i n vacuo and
A ot oneR S At i e B g SR iR A b aclBole? V!
( met hoxy camrhaniyth phipride, exsiapted mjth dibthpl $therhweashed withlmtl@hﬂeéNaGb drigd soI ution of
t he adpovenep somdma &mﬁ&qmtea 94 séTutdn) of tikagadt-aROhd16n 200 mL of

“cycl oprop a
1- et hyl - @ﬁ 7 fﬂ?}?&ﬁ’% mL fdé)d{}‘f"oléﬁtg‘ﬁq%‘f’% el h%“g?: fog¥iglen®s. 1 19, 5.81
- mol), 1- (ﬂyﬂdmﬁx% 7 madaper? o pertodad Fiee minutes. After and overnight reaction
: period, the reaction was extracted with CHaCla , washed with NaHCO3, 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 BtOAc , 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 Et20. The aqueous layer was made basic by the

addition of potassium carbonate, extracted with Et20, dried over MgSO4 , 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), bls(plnacolato)dlbomn (11.5 g, 45.4 mmol),
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35 (0.010 g, 0.15 mml ), and triethylamne (1.76 g, 17.4 %@%ﬂ
CH)Cl2 was -53 3 August 2006 WO 03/066577 PCT/ US03/ 033
tenperature overni ght. The sol ution was washed with agueous sodi um
bi car bo brine, dried over Na2S04, filtered a rated. The
resi duea@taog %gﬁ]bj ected to silica gel chromatography %ﬁate \?\ngttsh 10-400/0
ethyl acetate in hexanes to provide nethyl 4'-{(1R-1-[Q
1-[(tert-butoxycarbonyl)am no)cycl opropyl ) carbonyl) 5

an~no] et hyl | - 3-chl or 0o- 3~-fl uor o- 1, 1- bi phenyl - 2-carboxyl ate as a white solid
that gave proton NVR spectra consistent with theory. The product was

di ssol vedandmlichtofofll,1’-8Rakifetylgiteptiat)fsiatane]pullddhuniill) dighforonfdieans ol ut i on was
EOFEF?T rR?tdﬁgc[tépﬁléhfgo % d ?eﬁréggtrOﬁ?&r&@ﬁsﬁ%a&d%é@ftoplél%ulﬂsene to provide

( met hoxy chlttygngling-to rgom ibmpﬁetngﬁl, the myikthest weg [ppuitionas) betwrasn wple] &ifc| opr opanani ni u
'm 10 chlrwiade Thha;tgagaemaat m&&shmﬁlﬁﬁmb dlfediﬂ)%r I\ZéS@aﬂlfﬂthﬂtﬂ'land To a solution
of the, above co d (0. 30% 91 rTFD M_l g a% 0 'C was
added % r i CRFRAE H T 6"‘-‘0”3'&2 e e %W"f‘ﬁfﬁ Ctafﬂﬂﬂ’ SEI}CP\@F B A¢Y  anhydri de
(0. 147 geluted with 609 lejhyl damiedn hedanasto pmlddltdmbuiyl wi2tfluoaddh(4.4,.65- CH202 and
washed wi|f i | 2504,
Fiitered SRatRd i SRR £ enaiehyRataie 36 LEL) B BF b e

“chr omat ocfr Bipley NBMB censisignt with theory0os et hyl acetate in hexanes to provide the

title conpound thai gRuge oL Cﬂho%md‘as%ﬁ yha- rgamﬁ%iteﬂﬁzowmhz% hgor7y5im<; 33
mass jon

(m 4 ‘gggs‘?}“?ﬁot?é ?’H{Y? g\?é”ﬁ%"f% ﬂ?é 5 g;te a‘Eetllé‘Sl ??[ Hﬁ"%‘? ?I\)@‘C?é’ f 1.52-1. 49
‘(m 5H) phegyllethy®arbamate ZHYQg, 2065 B, Pot@ssium carbonate (1.61 g, 11.6 mmol)

N-T(IR) -1 Bl - bi phenyl - 4-yl |
et h§/11)1 tﬂ[ﬁmﬁy@g&rﬁggﬁ )fa%wg nol cyc?fl% ﬁ%‘%ﬁiﬁ?ﬁ?j@%ﬁ?ﬁ%’f@ HI e

room

ICH3 ' 0 I\TPF“RD i 20 wl oﬁ@H’é&Bd of water was cated ma

overnight. The mixture was then cooled and concentrated in vacuo. The resulting
15 residue was dissolyed in ethyl acetate, washed with water and brine, dried over
- NagS0y4, 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"diftuoro-2'-(2-methyl-2H-tetrazol-5-yi)-1,1"-biphenyl-4-yl]ethylcarbamate 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-ylJethanamininm chloride.
A solution of 1-[3,3-difluoro-2'-(2-methyl-2H-tetrazol-5-yl)-1,1'-
biphenyl-4-yl]ethanaminium chloride (0.670g, 1.89 mmol), Boc-1-aminocyclo-
25  propane-1-carboxylic acid (0.419g, 2.08 mmol), I-ethyl-(3-dimethylaminopropyl)-
* carbodiimide cafboxylic 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 CH2Cl) was

stirred at room temperature for 48 hours. The solution was washed with aqueous
sodium bicarbonate and brine, dried over Na2804, 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-yl}ethyl }amino)carbonylJcyclopropylcarbamate 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/

- 56 -




F 25 -54 3 August 2006 WD 031066577 PCT[ US03/03338 A sol é%o%&
2-fluoro-6-iodobenzonitrile (17.82g, 72.15 nmmol) and azi Qﬂ?l tin
(15.00g, 72.88 mmol ) in 150 nL tol uene was heated to 125 *C for 72 hours.
The soly cooled to roomtenperature and part t ween et hyl
acetate andﬂ?fg?sN HCL The organic extract was \Nashedlpémjréaﬁrs&%{}gr and brine,
dried 5 over Na2SO4, filtered and concentrated under vacuumto provide
5-(2-fluoro-6-iodo- phenyl)-IHtetrazole that gave proton NVR spectra
consistent with theory and a mass ion (ES+) of 29 1.01 for M+H+. A mi xture
of 5-(2-fluoro-6-iodophenyl)-IHtetrazole (23.48g, 80.97 nmol), potassium
car bonat ehdxife @%amﬁgﬁ&% TBA). , The RCenb@ebiee bvedadinkt hd WBouse@fotdg 10 nol) in
25 L DNM, gxldfftﬁeegr roomtenperature for 3 hours. The m xture was
partiti one f"ﬁ‘yﬁ "acetate and water, and the organic extract was
washed with wat er Tandbiyeiprasiuctovas didsabvagrin RthIS0dtatefand saprated witl concent r at ed
under VaCH@[’éasTllﬁe sdh%ﬁin% c&?céntfaké%ﬁ Qﬁc@tg aﬁ@ az%bﬂr%p%ﬁ 3¢ ngth tdihxaRs 09r aphy

eluted,with E]&j Q

5- ( 2- 1 uoP8vige dp[ﬁ “ﬂ@t%@-mﬁthwlr%ﬁ%rfmléﬁlhbﬂ “tigheaylgrdlon 15 NWVR
spectra Cﬂmsﬂ}mam)barbmﬁyﬂcydi@wpﬁn@nﬁium dhibsile tlan g{vER hlasOfon FBH)Q6 for MrH+. To
a soluti ogbgca‘feg IEHoro 4- br onp- benzal dehyde (20.0 g, 98.5 nmml) in 500 nL
of TBF was _added slowy a solution methyllithium (1.4 Min Et20,
70.3 nL). After ondoRsalutiomef theabeve epmpryed (0581124 mpdhiosdlwi t h sat ur at ed
aqueous GHpQIRiaLOTC kaoadddé triethylanmed (0M49¢, O 8dinabih yid weiflb@bace@shed wi t h

-i?bﬁéﬁafiao"ﬁ%@dﬁﬁﬁ’é%%dﬂé?ﬁw OB B hior 8 SRRG ' BLB6nal GBI 1 OF %0 | s
“added metHdreshadEiAqueds spdiee bicgrponpte snd brigs, dyiegrpyr Nap¥i4, flétexfséru od of five
‘m nutes. a%ﬁtc@ﬁceﬁk?ﬂecpm{e%sﬂm d@?&fﬁ%&@& t0 Bg&d %a@r&ﬁg % g@%méa eXt racted

With CHZO&?0 \% over and
concent r at’sf % ¢ }él(?F‘EFFtFé)‘hh%ﬁm@ﬁéPm‘élid%@é tiffe sgmpquad that grye priqn] DNI F was

treat ed vupednrmnhmmaamdl&o@ﬁldangssﬁﬁtﬁmwf)wﬁmwmlm IHWMR eaction was
ext r apf edau ki EheBe-d,) 85689, 6YV( 21 ﬁtéﬁf‘g%g- "é%?g 21,1 ed  over

MySO4, and concentrate To a solution o? e crude azi 100 nL of TBF
was trieth3A @hbspHiHie 1), 446 (s STRH, 49£Id,J_L"ﬁL7)Hz;\ZHb ledddri=081 &z, 30 mi nut es.
After onesmhpug-1.0108, 2dp. of 1 N HCl was added and the mixture was heated
overni ght. The 30 mxture was cool ed and washed with Et20. The aqueous
| ayer was made basic by the

The following compounds in Table 1 were prepared by methods

20  analogous to those described in Example 1.

Table 1

25
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addi ti on of potassium carbonate, extracted with Et20 dri ove 2&%804 and
concentrated. A solution of the crude amne (9.0 g, 41.2 0 nL of
CH202 was treated with Boc anhydride (9.00 g, 41.2 mol). After one hour
the m I concentrated. A solution of the cru ate in 40 nL
of DIVB)éb\l;\}/g? added 35 potassium acetate (12.1 g, 123&&1’8?‘{3 ,%E

bi s(pi nacol at o) di boron (11.5 g, 45.4 mmol ), -55 3 August 2006 WO

03/ 066577 PCT/ US03/ 03338 and

di chl oro[ 1, 1' - bi s(di phenyl phosphi no) f errocene] pal | adi um (H) dichl or onet hane
adduct (1.4 g, 1.8 mol). The resulting xture was heated at 80 'C for 16
hour s. /\Ekﬁﬁ jeool i ngRtio room tieepgr a7ure, «t e my ¥isyr ¢ was partitioned

bet ween water nd EtOAc. The| orgari c exiract shed with brine, dried
over MySQ4—iiltered-and 5 concentrated under v The resi due was

subj ected tD sikymame®l]l chr onpt dgr aphid el Rt €d wWi2dh 20% et hyl acetate in
hexanes tjo grov 5 butyl | 1, 2-|f [ yor (4, 4 5-
tetrametry}é)l, = %‘Ln%\]auuru. aft f;{lyl P enyl,ﬁm hyl%%’ bajrate as a tacky solid
that gave % pr étmﬂwogtbyia st €ht |wi Hh t hBorly. #82mi xt ure of

5- (2-f1 uar ores- | pYopENNLemA- TRt iyl -|12HRt eJlEr@)zol e 4gs 49y, 10 4.89 mmol),

t ert - but [ t=f2Ftfooro-4-t44{ 5, 5-tret ramet hyt=1-3-2-d{ oxabor ol an-2-yl ) -
phenyl]ethyUn a3 b= o SWH 70g, 4 K5 %I) ( tlass#i9m rbonate (1.61 g, 11.6
mol ), tiriFpo- tejrayib]ﬁétﬁﬂphl ne 0.F0571 gr 0. 1(9) rm)lz)42 an:l pal | adi um acet at e

(0.010 g,/ 0,05 | nmol 20 m HF .and o ter was heated in a
seal ed flasllg’ at p’f‘dud)"“g rﬁm'm" ght- "'“Ié{ A HH e —W 6‘3 t+hen cool ed and

AU UTTO VA O LI 2

concentrated i n2,\2detciﬂuorilitthylresulﬂi ng B5 [reSi que 4&¥s d| ssol ved i n et hyl
acet at e, ﬁié hedz}ﬁﬂ;zt.tﬁﬂ%&h&ﬁyla”d Ry i re,Fdrl eﬂ cver485l\la2504, filtered and

concentr g er—vacuum The restdue—was bjected—to silica ge
_chr omat ogr akbhy [pyrimidin-3gh h 0- Podg et hyF é#hte atfd _hexane; to provide
tert-butyl 17  lisoxazol-5-yl 13 F 470 _
1-[3,3'-c|78uoro: - z-mFtny|-z Tetraz -ﬁ-yl)-”l'- i phenyl -4-yl | et hyl car
bamat e as h —haaz-—gai proton NVR cpevtlt-a—consi stent with
t heory. Thel9r odyraidinesyl20 di ssd ved Fn letRyl| ac4fllat el and saturated with
HCl gas. [Thg sal S concenirdte i ngvdcuo,-and hzeotroped 3x with
"t ol uene’ tﬁl@ruvlsgﬁdzwﬁ V\P”' e E%rz Zﬁl {i2—fret h"lmz’H- _
~tetrazol 45-31l) - trlﬂubmb_leg‘ryénvl A- W | @t hBnami Bi ym chllori de. A sol ution of
1-[3, 3" - dii fhouorigodnidinds- PRt Y| [ 2if t et razal -§-yl ) -4gyl " -
bi phenyl {Z=yttgt Taman ni unrthi o171 uF 709, 189 _mmo| ), Boc-1|-am nocycl o
25 pr.opamne-3-c Fﬂ%ﬂi‘ﬂ/l ic acid (0F119g F2 logRimml )
| - et hyl - (3-2i nesmydlﬁdﬁyﬂmﬁgojpyl ) F car bpdi|i nrdg casjgoxy ic acid (0.726g, 3.79
nmol ), 1{hy rox%gb zotr e ]% O&Oc ni nol ), and
triethyl ami‘tle ( "rof%og OT m)laf ifn 10 |nt CHZOZvaas
pyridin-3-yi
26 |trifluoromethyl - H F R 4353
27 |pyrimidin-5-yl H F R 463
28  |chlorodiflucromethyl | F F R 487
29 S~(trifluoromethyl)- F F R 548
pyridin-3-yi
30  |chlorodifluoromethyl | ClI F R 503
31 difluoromethyl F E R 453
32  [pentafluoroethyl F F R 521
33 difluoromethyl Cl F R 469

. * stereoconfiguration at designated chiral center; (x) = racemic mixture

-58-




stirred at roomtenperature for 48 hours. The sol ution waixvasheg)\gith
aqueous sodi um bi carbonate and brine, dried over Na2SO4, FAYPEUSY (9 and
concentrated. The 30 residue was subjected to silica gel chromatography

el uted Wit -50% et hyl acetate in hexanes to provj =butyl 1-[(f
1-[3, 3' %i“?’?éﬁ%ﬁo- 2~ (2-met hyl - 2H t et razol - 5-yl ) - bEfrus ki

1, 1' - bi phenyl - 4-yl ] et hyl ) am no) car bonyl ] cycl opl opyl car bamat e t hat gave
proton NWMR spectra consistent with theory and a nass ion (ES+) of 499.7
for MHH+. The enantioners were resolved at this point on a Chiralcel OD
colum 10% i sopropanol/ -56 3 August 2006 WO 03/066577 PCT[(JS03/03338
hexane (cont ai ni ngTobe fokpPmg)comPhndRinchabletd were prepired byimpthpds  and was used
for the a[rpﬁ@j,lﬁ%fhoggdgs&%egymm@h The above product was dissolved in
ethyl acetate and saturated with™ HO gas. The solution was concentrated in
vacuo and azeotroped Rwith toluene to 5 provide (IR '
1-[(11-[3,3~-difluoro-2~-(2-net hylTaBki2t et razol -5-yl)-1,|~-bi phenyl -4-yl]

et hyl }s ani no) car bonyl ] cycl opr opanani i ni um chl ori de that gave a nass ion
(ESt+) 'of 399.6 for MtH+~ To a sgj ution of the above conpound (0.105g,
.0.241 mmol ) in 2 nL CH2A 2 *C was added triethylam ne (0.049g, O0.48
nmml ) and trifluoroacetic ,10 janhydride (0.051g, 0.24 nmmol ). The sol ution
~was Muted with additional ﬁ@@i‘i and washed wi th aqueous sodi um bi carbonate
and brine, dried over Na2SO4, filtered an@Hgoncentrated. The resi due was
subjected to silica gel chys gr aphy Ny:at ed with 10-40% ethyl acetate in
‘hexanes to provide the tit e%ﬁpound hatNgave proton NMR spectra
consistent with theory and,apass +an (ES#) of 495.32 for MH+: | HNVR 15
(300 M& MeOHd4) 8 7.68-79%1 (m

5.23 (d, J = 7.1 Hz, 11-1), 486
J 7.1 Hz, 3H), 1.18-1.01 (
prepared by nethods 20 anal ogous to t
OR Y NH 0 NH H3C * 01*Co2CH3

RY (d, J 3.7 H, 2H), 1.44 (d,
ow ng conpounds in Table I were
e described in Exanple 1. Table |

| Example RS R6b | R7a | = ES MS,

M+H+
34 methyl F H R 423
35 cyanomethyl F H R 448
36 2,2 2-triflucroethyl F H R 491
37 isoxazol-3-yl B H R 476
38 [2,2,2-xifluoroethyl F | F | s 509
39 2,2, 2-trifluoroethyl B F R 509
40 cyanomethy! F F (+) 466
41 2,2 2-triflnoroethyl 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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WL17a R 6b 25 -57 3 August 2006 WO 03/066577 PCT[USOS/O§§§8 l e RS
R6b R7a ES M5, MH+ 7 cyanonethyl F H R 424 8 cyanonet 440 9
2,2,2-trifluoroethyl d HR 482 10 2,2,2-trifluoroethyl F F W485 11

| soxazo F W470 12 cyanonethyl F F W442 n-5-yl FHR
463 14h§ﬁgmgﬁfrlfluoroetbyl FFS 485 15 2,2, 2- trlgluoroetﬂé F F R 485
16 p3T ~din-5- 4 F F 481 17 isoxazol-5-yi F P 470 18 trifluoronethyl F P
R 471 19 p3limA n-5-yl FF R 481 20 isoxazol-5-yl FF S 470 21
trifluoromethyl F F S 471 22 pyrimdin-5-yl FF S 481 23 nethyl F F R 417
24 5-bronmopyridin-3-yl F F R558 25 5-brono-l-oxido- F F R 574
pyridin-3-yl 26 trifluoronethyl HFabiR#%53 27 HF R 463 28

chl orodi fluoronethyl F F R 487 29 5-(trifluoronethyl)- F F R 548 -
pyri-din-3-yl 30 chIorodiquoEPnekpyl C F R503 31 difluoronethyl F F R

. 453

5
| Example - RS R7a |tetrazole | * | ESMS,
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-3-yl F 2H (%) 494
32 2,2, 2-trifluoroethyl F 2H (% 509
53 pyrimidin-5-yl: F 2H () 505
54 trifluoromethyl : B 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 preparcd by methods
analogous to those described in Fxample 1.
10
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0 1 32 pentafluoroethyl F F R 521 33 difluoronethyl stegejgcon{ﬁ&g ation
at designated chiral center; racemc mxture -58 3 August i3
031066577 PCT[ US03/ 03338 The foll owi ng conpounds in Table 2 were prepared

by net | ogous to those described in Exanple 50R5 Y
N o R 09N e bR Exanpl e R5 Reb R7a ES%@QJ&W 34 nethyl F
HR 423 35 cyano AF HR 448 36 2,2,2-trifluoroethyl F HR 491 37

i soxazol -5-yl F HR 476 2,2,2-trifluoroethyl F F S 509 39
2,2,2-trifluoroethyl F- F R 509 40 cyanonethyl F F W466 41
2,2,2-trifluoroethyl

FFW509 42 p)dnidin~yi F F W505 43

chloro(difluoro)methyl F F R 511 T4#legyri mdin-5-yl F F R 505 -...45
di ffuromethyl F 477
RS
5
Example RS Rba R6b | ES MS,
M+H+
57  |2,2,2-trifluoroethyl cyano F 434
58 2,2, 2-trifluoroethyl diflnoromethoxy H 457
59  |2,2,2-trifluoroethyl ! trifluoromethoxy H 475
60  |2,2,2-trifluoroethyl . trifluoromethyl F 478
61 12.2,2-trifluoroethyl cl ca | 459
62 isoxazol-5-yl trifluoromethyl F 462
63 cyanomethyl . trifluoromethyl F 434
64 isoxazol-5-y} Cl Cl 444
65 cyanomethyl Cl Cl 416
66 |cyanomethyl F CO2Me| 424
67 cyclopropyl cyano F 392
68  |2,2,2-trifluoroethyl  |(dimethylamino)carbonyll E 480
69 pyrimidin-5-yl (methoxycarbonyl)amino| F 478
70 pyrimidin-5-yl [(methylamino)carbonyl] E 477
| amino
71 triflaoromethyl - (methylamino)carbonyl F 452
72 __|trifluoromethy] (methylamino)carbonyl | Cl 468
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* stereoconfiguration at designated chiral center; racem gr{g xt 3{5@6 10 The
foll ow ng conpounds in Table 3 were prepared by nethods “rgE)IEf to those
described in Exanple 1. -59 3 August 2006 WO 031066577 PCTf(JS03/ 03338
Tabl e Y NH NNCH3 ONHI " WI1IN HICR anpl e R5 R7a
tetrazgwgq}lz—'@i 7S, M-H+ 46 cvanonethvl H 2H R 448 X%illg,g(?{()g%sgfi fl uor oet hyl
H2H R 491 48 cyanonethyl H 1H R 448 49 2,2,2-trifluoroethyl H 1H R 491
50 nethyl H 1H R 423 51 isoxazol-5-yl F 2H 494 52 2,2,2-trifluoroethyl F
2H 509 53 pyrimdi -5-yl F 2H 505 54 trifluoronmethyl F 2H S 495 55
chloro(di fiuoro)p2g~A F 2HR 1 56 difluoronethyl F_F2H R 7

st er eoconf i gur at i OThédollgREz@BMpEEhAS I Table Sovdtt preparedibyemethods xt ure The

Lol I owbngaq%ﬁ)géggn s%eic{%sg%g(lﬁ%%ﬁavr}%eezprepar ed by nmethods anal ogous to those
escri be . -

Table 5

Example R3. 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 (cyclopropyla}rlino)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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e LT TR 3 August 2006 WD 03/066577 PCTIS%%%&%%&%% Table 4
ORRY NH ONHG6G6a RHICRb 1& R6 5 Exanple R5 R6a R6 7 MEHE 57
2,2,2-trifluoroethyl cyano F 434 58 2,2,2-trifluoroethyl difluoronethoxy H
457 5 , z=4.r i fluoroethyl trifluoronethoxy H 475
12,2,2-9Y"%i°$’f’%%7tr"oethy| trifluoromethvl F 478 61 2,2,5-6?’P§ {035t oethyl ci C
459 62 isoxazol-5-yl trifluoronmethyl F 462 63 cyanonethyl trifluoronethyl
F 434 ci ci 444 64 isoxazol-5-yl 65 cyanonethyl ci ci 416 66 cyanonethyl
F CO2Me 424 67 cycl opropyl cyano F 392 68 2,2,2-trifluoroethyl

(di net hyl am no) carbonyl F 480 69 pyflniidin-5-yl (nethoxycarbonyl)amno F
478 70 pyiimclin-5-yl [(nethyl afiahleocar bonyl] F 477 amino 71
trifluoronethyl ylam no)carbonyl F 452 72 trifluoronethyl

(et hyl ami no) car bonyl ci 46&}3 'ﬁ$5

-
X

Example . RS R6b | R6c |R7a| ESMS,

M+H+
77 2,2, 2-trifluoroethyl E H H 491
78 isoxazol-5-yl F H H 476
79 |pyrimidin-5-yl H| H |F 487
80 trifluoromethyl H H F 477
81 pyrimidin-5-yl H Cl F 321
82 trifluoromethyl H Cl F 511
83 pyrimidin-5-y] H |methyl| F 501
34 triﬂuoromethyl H Imethyl| E 491
85 pyrimidin-5-yl ‘H F F 505
86 trifluoromethyl H F F 495

The fo]lowing compounds in Table 7 were prepared by methods
analogous to those described in Example 1.
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3 August 2006 WD 031066577 PCT/ US03/03338 The foll ow ng corrpounds in Table
5 were prepared by nethods anal ogous to those descri bed Brivysughdfle 2

Table 5 55 ORY u~-- NH (R H30 *4, Réa F Exanple R5 R6a ES I\/IS

- MrH+ 7 r| fl uor ogW (et hyl ai ni no) car bonyl 466 zol - 5-yl

(mat ho%‘llér%l%o% carbonyl 467 75 2,2,2-trifluoroethyl PC’F’%S'J:"]%?%Q

(cycl opropyl am no) car bonyl 492 76 2 2,2-trifluoroethyl

(cycl obutyl am no) carbonyl 506 L The fol I ow ng conpounds in Table 6 were
prepared by nmethods 10 anal ogous to those described in Exanple 1. -62 3
August 2006 WO 03/066577 PCTfUS03/03338 Table 6 0O R5Y NH O0OONH RO
W N H3C 6b R 7a R R6¢C Table 7

5
Ex. RS . Roa R6b| ROc |R72| ESMS,
' 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-y1 | H F F 495
91 |erifluoromethyl COzMe B| Cl | P | 487
92 _|chlorodiftuoromethyl [CO2Me H| Cl | F| 503
93 |trifluoromethyl |, |[COoMe H |methyl| F | 467
94 _|chlorodifluoromethyl [CO2Me H |methyl | F | 483 ' e
95 |trifluoromethyl 3-methyl-1,2,4-oxadiazol- | H F F | 495

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

5-y1 N
97 |chlorodifluoromethyl {3-methyl-1,2,4-oxadiazol- | H | Cl F 527

- 541 |

98 itrifluoromethyl 3-methyl-1,2,4-oxadiazol- | H | methyl | F | 491

5-yl
99 _ichlorodifluoromethyl |3-methyl-1,2,4-oxadiazol- | H | methyl| F 507

-64 -




Exanpl e R5 R6b R6c R7a ES M5, MtH+ 77 2,2,2-trifl uoroet hﬁl F HM% 78

i soxazol -5-yl F H H 476 79 pydnmidin-5-yl HHF 487 80 t ittt hyl H H
F 477 81 pyrimdin-5-yl HA F 521 82 trifluoronethyl HdO F 511 83
pyrim din-5- methyl F 501 84 trifluoronethyl F rimdin-5-yl
F 505 t if@ﬂ%‘%ﬁc‘?lr_r'et hyl F 495 5 The foll ow ng corrpoun%g%/iuﬁ%?]g e 7 were
prepared by nethods anal ogous to those described in Exanple 1. -63 3
August 2006 WD 031066577 PCT/ US03/03338 Table 7 Ei O R y NH O NH 6a
H3C (RN R6b R R 7a RBe 5 EX R5 R6a R6b R6c R7a ES M5, MH+ 87
pyrimdin-5-yl methoxy F F H 453 88 trifluoromethyl nethoxy F F H 443

Ex. RS Réa R6b| R6c {R72| ESMS,
M+H+
5-yl
100 [trifluoromethyl COzMe H{ F |F| 41
101 |chiorodifluoromethyl [CO2Me H| F | F | 487
102 |pyrimidin-5-yl 2-methyl-2H-tetrazol-5-yl | H | Cl F | 521
103 |trifluoromethyl 2-methyl-2H-tetrazol-5-yl | H Ci F 511
104 {pyrimidin-5-yI 2-methyl-2H-tetrazol-5-yl | H { methyl | F 501
105 ltrifluoromethyl 2-methyl-2H-tetrazol-5-yl | H | methyl | F | 491
106 |triflucromethyl (methylamino)carbonyl | Cl1| H | F | 486
107 jtrifluoromethyl {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 jtrifluoromethyl  ~ {{methoxycarbonyl)amino | F H F 486
111 |trifluoromethyl 2-meéthoxy-2-0xoethyl F 21 F | 485
112 |trifluoromethyl (methylamino)carbonyl F H F 470
113 |trifluoromethyl methokymethyl Cl H F 473
114 |triffuoromethyl hydroxy cal ca [H]| 4
115 |pyrimidin-5-yl (methoxycarbonyl)amino | F H F 496
F 512

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

The following compounds in Table 8 were prepared by methods
analogous to those described in Example 1. '
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. HF 540 carbonyl)anmno 110
HsC

89 pyrimdin-5-Yl 2-nethyl-2Htetrazol-5-yl HF F 505 90.t |flqﬁpgnethyl
2-nmet hyl -2Htetrazol -5-yl HF F 495 91 trifluoronethyl o5 F 487
92 chlorodi fluorornethyl CO2Me HCO F 503 93 trifluoronethyl CO2Me FH
met hyl 4 chl orodi fl uoromet hyl CO2Me H net hyl

trifl uogg;bg’ﬁi?s’% 3-net hyl - 1, 2, 4- oxadi azol - H F F 495 P@f}%{%ﬁ?
trifluoronethyl 3-nethyl -1, 2, 4-oxadi azol- HdO F 511 5-yl 97

chl or odi f | uor onet hyl 3- nethyl 1, 2, 4-oxadi azol- Hcl F 527 5-yi 98
trifluoronethyl 3-nethyl- , 4- oxadlazol H nmethyl F 491 5-yi 99

chl or odi f | uor onet hyl . 3- nethyl-l 2, 4-oxadi azol -, Hnethyl F 507 -64 3
August 2006 WD 03/066577 PCT[USOQ@Q3338 Ex. R5 R6a R6b R6c R7a ES M5,
MtH+  5-yi 100 trifluoronethyl CO2Me HF F 471 101 chl orodi fl uoronet hyl
C02Me H F F 487 102 pyrimdin-5.yl 2-nethyl-2H-tetrazol-5-yl HC F 521

103 trifluoronmeth 2-nethyl - razol -5-yl d F 511 pyrimdin-5-yl
2-met hyl -2Htetrazol -5-Yl F 501 104 105 trifluoronethyl
2-met hyl - 2H-t et razol - 5-yl thyl F 491 106 trifluoronethyl

(et hyl am no) carbonyl G H R 486 107 trifl uoronethyl
(et hoxycar bonyl )am no C H02 109 trifluoronethyl
(i sopropoxycarbonyl)- d Q FH am no 109 pyrimdin-5-yl (isopropoxy-

f I ron%gg{\he (et hoxycarbSLnLI)amino F HF

486 3

RE° ReP
5 . .

Example RS R6b R6c ES MS,
M+H+

117 trifluoromethyl H -methyl 467

118 ichloro(difluoro)methyl H methyl | 483
119 trifluoromethyl Cl H 487 .

120  |mifluoromethyl | 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]cyclobutanecérboxylic acid instead of 1-[(tert-butoxy-

10  carbonyl)amino]cyclopropanecarboxylic acid.
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111 trifluoronethyl 2-nmethoxy-2-oxoethyl F HF 485 112 trifluor t hyl
(met hyl ami no) carbonyl F H F 470 113 trifluoronethyl net hgwt%{&H F 473
114 trifluoronethyl hydroxy d d H 479 115 pyrimdin-5-yl

(et ho Jamno F 6 116 pydmdin-5 1 (nethox amno d 2
The fol o?&g}gggﬁomounds in Table 8 were prepared by %’Q?@g@@y%nal ogous to
those described in Exanple 1. -65 - - - ---------o---- e 3 August
2006 WD 031066577 PCT[US03/03338 Table 8 0O R5Y NH O NHR 113C CO2Me
F nbc R6b R 5 Exanple R5 R6b R6c ES M5, M+H+ 117 trifluoronethyl H

met hyl 467 118 chloro(difluoro)nmethyl H nmethyl 483 119 trifluoronethyl Cl
H 487 methyl H 467 120 trifluoromggple 121 chloro(difluoro)nethyl nethyl H
483 The followi ng conpounds in Table 9 were prepared by nethods anal ogous
to those described in Exanple 3, u&i ng the commercially available 1-[(tert-
but oxycar bonyl ) am nol cycl obut ane xylic acid instead of 1-[(tert-butoxy
10 car bonyl)am no] cycl opropaBeca Q))?%I ic acid.

e
0

Example| R32 R3b | R6b | R7a |ES MS, M+H+

122 Me, Me F H 491
5 .
- 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]cyclobutaneéarboxylic acid instead of 1-[(tert-butoxy-
carbonyl)amino]cyclopropanecarbo;éylic acid.
10 '

- Table 10
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-66 3 August 2006 WD 03/066577 PCT[US03/03338 Table 9 N_O,N Eﬂgdg 7a O
NH3b R- 1 3a G2 R 6b R R3b R6b R7a Exanpl e R3a ES3I\/%‘,1 122 Me,
Me F HA491 5 The foll owi ng conpounds in Table 10 were prepared by nethods
anal og se described in Exanple 1, using the l.al ly avail abl e
1-[ (te?@ Ol%@%ﬁtg%car bonyl ) am no] cycl obut anedar boxyl i cpggiﬂjg&:}o%s@ead of
1-[(tert-butoxy- carbonyl)am no]cycl opropanecarboxylic acid. 10 Table 10 5
OR Y NHONH R H3C -;zz~ R6a R6b R 7a -67 3 August 2006

Example RS R6a R6b [R7a] ESMS,
M+H+
123 trifluoromethyl 3-methyl-1,2 4-oxadiazol-5-| F | F 509
yi
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 |chlorodiftuoromethyl| - CO2Me F|F[ 501
128 pyrimidin-5-yl | CO2Me F |F 495
129 pyrimidin-5y1 | 2 CO2Me F | H| 477
130 |  pydmidin-5-yl | 2-methyl-2H-tetrazol-5y1 | F | F | 519
131 trifluoromethyl | CO2Me cl | r! s01
132 |chlorodifluoromethyl | COz2Me Cl | F 517
133 difluoromethyl COoMe Cl | F 483
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WO 03/ 066577 . PCTI USO3/ 03338 Exanpl e R5 R6a R6b R7a ES M5, %%3
trifluoronethyl 3-nethyl-1,2, 4-oxadi azol -5- F F 509 VI 1234’3‘“g“3t20

chl or odi f | uor onet hyl 3-net hyI -1, 2, 4-oxadi azol -5- F F -525 A 125

pyri mdin-5-yl 3-methyl-1, 2, 4-oxadi azol -5- F F 519 Yi 126 trifl uoronethyl
C02Me F F 485 127 chlorodifluoronethyl CO2Me F F 501 128 pyfim din-5-yl
CO2Me F F 495 129 pyrimdin-5-yl CO2Me F H 477 130 __ pyrim ~_

2- met hyl - -1 =0l F F 519 131 trifluoronethyl CO2Me cl F 501 132
chl orodi f | M% Qﬁsﬁ(@(} F 517 133 difluoronethyl CO2Me 483 -68 3
August 2006 WHAT IS CLAMED IS: | A conpound having the fornula 1(3) and
phar maceutical |y 5 acceptable salts thereof. O RS Y NH M- IMO NH R3b
R6a 6b R R a% I) 10vvhere|nm|500r R6a is

2- et hyl - 2H-tetrazo| 5-yl|4 c‘emmﬁwwrgtbeﬁ)rmlamamm@nmcem@@ma or

C( O NHORa \amptabln_sﬂathe%cﬁ:i 4al kyl ; R6b is hydrogen, fluorine or

O

v

NH
m

1(3)

- 10 wherein m is 0 or 1, R62 is 2-methyl-2H-tetrazol-5-yl, 3-methy}-1,2,4-oxadiazol-5-yl
COgRa or C(O)NHORA wherein R2 is C1.4 ‘alkyl; R6D is hydrogen, fluorine or
chlorine; R3b is Cj_4 alkyl; RS is selected from Cj_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 or
- 15 trifluoromethyl; and R72 is hydrogen or fluorine.

t]

2. A compound of Claim 1 selectcd from:
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chlorine; R3b is Cl-4 alkyl; R5 is selected from Cl1-4 al kyl, opt] 1y
substituted with | to 5 halogen atons or a cyano group, é&‘?‘%gpué%({bgal kyl ,

i soxazolyl, pyrimdinyl and pyridinyl (and N-oxide thereof) optionally
substituted with hal ogen or 15 trifluoronethyl; and R7a is hydrogen or
fluorine. 2. A conpound of Claiml selected from O R6 Y (aNH mM 0O NH

H3 Ra R3a 2 R6b R7al R 3 6c -69 3 August 2006 mR5 R6a R61) | R6C
se shecified-0 CH2CE3 CO2CH3I E HH R 0 CH2CF3

' I s H-unjl-ess—et-herwse-—spe
OO F I R ORES 3 CHB- 1, 2 Rbaoxadi azd| #®bYI] Rée F R7a0] OF3] 002013 cl
ks & o2 Lo 220! gl SRRLEZC T FH 0 021
i soxazol - 5- WG 9%@31—1 E_Q_CH CidpocHs B HFE H pyriH-iidRia-5-yl
CO2CH3 F H H ® | 0 CE4PBE3 (O2CHTONHOEHS O QH2EF3|C0gCHP FyH F R
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 CHCN CO2CH3 F H H R
0] CHCN CO2CH3 cl H H | R
0 | CHaCF3 ~ CO2CH3 Cl H H R
0 | CH)CF3 CO2CH3 F H F | @
0 | isoxazol-5-yl | CO2CH3 F | 0o | F |@
0 CH2CN CO2CH3 F H F €3]
0 | pyrimidin-5-y1 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-y} 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
yi |
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 - C0O2CH3 F | ® F R
0 |5-(CF3)pyridin- CO2CH3 F H F R
3-yl
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CH3 F HF 0 isoxazol -5-YI C02CH3 F H F‘%ﬁfa—gé C02CH3

Opyrlmdn5yl C02
FHFR O pyrimdin-5-yl CO2CH3 F HF -R Olsoxazol5vl HF S
0 CF3 C02CHB FHF S O pytimdin-5-yl C02CH3 FHF S 0 CH3 CO2CH3 FHF R
O 5-Br-pyridin-3- CO2CH FHF R A 0 5-Br-l-oxido- CO2CH3 FHF R -
pyridin-3-yl 0 0 CF3 C02CH3 HHF R O pyrimdin-5-yl CO2CHB HHIT R O
CClF2 C02CH3 F HF R 5-(CF3)pyridin- C02CH3 FHF R LO3-yl 0 703August
2006 R5 R6gRgbh—R6e—Rtra—p—ccH-H2—co2eH3—el—H R -0-CBR2-C02 3 HFR O
CF2CF3 C02CHanE H FRR 0 LHE? C02BEB cl H F|RRSD 6c | R7a
13- CH3- 1, 2, 4- @X adiatzmz 5-yll F I@(ji(ﬁg 0 CHZE\I é G38-i, 2 4-Ee)xapifgzol -5-Y] F
HHR O CI-L. F3— 3 1,21 4- Oxa(lg.lr(%ﬁi 5= H MR T sSoxEZOI =571
3-CH3-1,2,4 n'\f_r‘lla 2'-_\ Y E3 Ea-(“ ’%—H,? 4-E§Xﬁ'd_i&_20|-5-Y| F
HFS 0 CHRAF] 3C@QF3L 2, 4- oxadiQgfBi3- 5- Y| - HFF R ® JH2GN R
3-CH3-1, 2, 41 cldlaggj:SYl FHI@ 2CF3 3 -1l 2. 4-oxadt azlol-5-Yl F HF
0 pyrimdi nf5=yr—3- & 2 UA(?}"Cﬂj-"V' —H O%I 2(1.} R
3- CHB- 1, 2, 4] dichdi 2 S5, 5. YB-GH1 2 drpxadiazol-5-yi| T H | R

0 CH2CN 3-CH3-1,2,4-oxadiazol-5-yli F H H R

0 CH2CF3 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 'CHoCF3  |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 | @&

0 CHpCF3  {3-CH3-1,2,4-oxadiazol-5-yl] F H F ()

0 [ pyrimidin-5-yl [3-CH3-1,2,4-oxadiazol-5-yl} F H F ()

0 CCIF2 3-CH3-1,2,4-oxadiazol-5-yl| F H F R

0 | pyrimidin-5-y1 |3-CH3-1,2,4-0xadiazol-5-yl| F H F R

0 CHF2 3-CH3-1,2,4-oxadiazol-5-yl{ . F 51 ¥ R

0 CH2CN 2-CH3s-tetrazol-5-yl E H H R

0 CH2CF3 2-CH3-tetrazol-5-yl F H H R

0 | isoxazol-5-yl 2-CH3zstetrazol-5-yl F H F €3]

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

0 | pyrimidin-5-yl| _ 2-CHz3-tetrazol-5-y1 F H F_|@

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

0 CCIFo 2-CH3-tetrazol-5-yl F B F R

0 CHF?2 2-CH3-tetrazol-5-yl F H F R

0 | isoxazol-5-yl | - CONHOCH3 F H H | R

0 CF3 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

| | CCIF2 3-CH3-1,2,4-oxadiazol-5-yl| F H F R

1 | pyrimidin-5-y! |3-CH3-1,2,4-oxadiazol-5-yl| F H F R
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m di n- 5-yi
1, 2, 4- oxadi azol -
CHZCFS 2-CH3-tetrazol -

3-CH3-1, 2,
5-yl

4- oxadi azol -

FHHR O

5-Yl

i soxazol - 5-vyl

FHFR 0 CBR2
5.y FHF R 0 CH2ON 2-CH-tetrazo -8t %0 R o
2- CHS_?tetrazoI

5-yi F H

FW 0 CHCF3 2-CH3-tetrazol-5-yl F HF W pyriniidin-5-yi
2-CH3-tetrazol-5-yl FHF O CF3 2-CH3-tetrazol-5-yl FHF S 0 CCF2
2- CH3- tetrazol 5-yf FHF R 0 CHF2 2-CH3-tetrazol-5-yl FHF R O
I soxazol - 5- yr—geNHeeH—F+—H+H-R—0—CF3—GR2CH3—<—H-FR GF3—+60826H3 CH3 H F
R OCCIF2 RB H F| R pyrinRéRn-5- | CORGM3| FRéF H RTa QF3
3-CH3-1, 2, 4; qxcldi aZIH3-5 Y F H I€d3CcH; CCl F2| 3-fH3r 1,42, 4 oxadifazol-5-yl, F H
FR | pyrimdin (}fﬁ«“ -l’ZC@ZEH R——=Tt—=—==F-==-- 3August—2006 In
RS Réa Reb ReeHR7al) C02CH3 R 1 (CE2 odtypl FHH R
pyri m di n- 53\l @ﬂﬂdﬁl-j:y]- F R | G9aCOH3di n-5-y| .FCORCHB H HIH R R
Pyri rnidi n-b- 2 tetrazely | FHF 3 ﬁr cl R |
CCl F2 C02 pr%u H-"'""‘ ’“""@}M HFFR—=stereoecgnrfgurati4gn at the
i ndi cat ed c:xrlh 1ﬂ}’1'11¥hlfimas arzrrégé'lgﬁ f@ﬁiizlolr ceptiblle. Baljt ttherle® |3. A
conpound of | @ hi m CFgel eqt ed fr pCH3MEt h%:olr c H | F | R
3-f I__.uoro- 4~1 (l( R) 'ClClFé {'I -T(03,3, éf)&bﬁ%' uor 0 ?n yi JFm nochy | (I){pr opyl I -
1 CHF2 CO2CH3 Ci H F R
* stereoconfiguration at the indicated carbon, |
or a pharmaceutically acceptable salt thereof.
3. A compound of Claim 1 selected from:
5 methyl3-ﬂuoro—4'-{(IR)-l-[({I—[(3,3,3-triﬂuoropropanoyl)amino]cyclopropyI}-
carbonyl)amino]ethyl}-1,1'-biphenyl-2-carboxylate,
3-ﬂuoro-N-methoxy—4'— {(1R)-1-[({1-{(3,3.3-trifluoropropanoyl)amino]cyclopropyl} -
carbonyl)amino]ethyl}-1,1"-biphenyl-2-carboxamide,
methyl 3-fluoro-4'-{1-methyi-1-[({1-[(trifluoroacetyl)amino]cyclopropyl}-
10 carbonyl)amino]ethyi}-1,1'-biphenyl-2-carboxylate,

‘N-{(1R)-1 -[3,3‘-diﬂuoro-2'-(3-mqthy1—I,2,4-oxadiazol-5-yl)-I ,1*-biphenyl-4-
yllethyl}-1-[{tri ﬂuoroacetyl)amiﬁb] cyclopropanecarboxamide,
methyl 3-chloro-3"-fluoro-4'-{(1 R)- 1-[({1-[(triffuoroacetyl)aminoJcyclopropyl}-
carbonyl)amino]ethyl}-1,1'-biphenyl-2-carboxylate, and

15

[(trifluoroacetyl)amino]cyclopropanecarboxamide;

and pharmaceutically acceptable salts thereof.

20

4.

carboxylate.

s

effective amount of a compuond of Claim 1 and pharmaceutically acceptable

25

excipients.
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N-{(1R)- 1-[3,3'-diﬂuoro¥2'—(2-methy1-2H—tetrazol-S-yl)-1,1'-biphenyl-4-y1}ethyl}-1~

The compound methyl 3-chloro-3'-fluoro-4"-{( IR)- 1-[({1-
[(trifluoroacetyl)amino]cyclopropyl} carbonyl)amino)ethyl}-1,1'-biphenyl-2-

A pharmaceutical composition comprising a therapeutically -




carbonyl)am no]ethyl | -1, 1" -bi phenyl - 2- car boxyl at e,
3-f1 uoro- N-net hoxy-4' -{ (IR -1-[(11-[(3,3,3-tiffl uoropropandi8sd%8] cycl opr

opyl)- carbonyl)aniinojethyl)-I,I"'-biphenyl-2-carboxaniide, nethyl
3-fluoro-4"-fl-nmethyl-1-[({I-[(trifluoroacetyl)am nol cycl opropyll 10
carbonyl )am noJdethyl) - 1, 1'-biphenyl-2-carboxyl ate,

Nf(IR-1-P,3 -difluoro-2'-(3-mthyl -1, 2, 4- oxadi azol -5-yl)-1,1"'-bi phenyl -

yl'lJethyl)-1-[(trifluoroacetyl)aniino]cycl opropanecarboxam de, nethyl
3-chloro-3" -fluoro-4"-{(IR)-1-[({1-[(trifl uoroacetyl ) am nol cycl opropyl ) -

car bonyl )am noj et hyI ) 6l, 1 -{j@ém

N{(IR)- cf% ua@trtﬁ f)lélﬁ‘ierret II-%lcpl—ﬁ(gt razol e;gmf'i‘%?a%é?uy bi phenyl 4-yi | et
hyl ) -1 - f(t riTPRUOT 0RC et art B&ﬁ@é@ﬁfﬂé&fathqt&@tme@nﬁ :
phar maceut i cHPYﬁ}ma@QﬁmmmdMahmther eof 4. The conpound net hyl

3-chl oro-3~fluoro-4'-f(IR-1-[((I- 20

[ (trifluoroacetyl)aniino]cycl opropyl ! carbonyl)am no]ethyl)-1,1"-biphenyl-
carboxyl ate. 5. A pharnacettd élco@%ﬁﬁ'ﬁgpfﬁbﬁméé?rﬂh¢@mcaﬂ@h@apeut| cal | y
effective armedicamsht for tepatorat aad pfekeritivn bf piid aRNBAMBLSIH cal | y acceptabl e
25 excipients. -72 3 August 2006 6. Use of a conpound of Claiml or a

phar maceutical |y acceg)t abl e salt thereof in the manufacture of ‘a nedi canent
“for the treatment or PrevBtwoHf GrimpwhergingaidpaindnpasiberpetiGneiralglse of a
comopourl ofostebathnitids pain, pokteorperiofetive pain@f déntalplgli canent for the t r eat nent
and prevention of pain and inflammation. 8. The use of Claim®6 wherein said
pain is postherpetic neuralgia, : 10 osteoarthrititis pain, post- or
perioperative pain or? dentTalPuff‘dl ﬁﬂalm7Whmem3§d@am®1wsuh9@ewmaumlglasal d pain

i s posther peﬂteamthﬂuﬁi@;}:am,@ost-&%E@@%fah%bémbféen%bﬁn post- or perioperative
pai n or dental pain. 15 -73

15
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