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Cathepsins function in the normal physiological process of protein degradation in

animals, including humans, e.g., in the degradation of connective tissue. However, elevated

25 levels of these enzymes in the body can result in pathological conditions leading to disease.
Thus, cathepsins have been implicated as causative agents in various disease states, including
but not limited to, infections by pneumocystis carinii, trypsanoma cruzi, trypsanoma brucei
brucei, and Crithidia fusiculata; as well as in schistosomiasis, malaria, tumor metastasis,
metachromatic leukodystrophy, muscular dystrophy, amytrophy, and the like. See International

30  Publication Number WO 94/04172, published on March 3, 1994, and references cited therein.
See also Buropean Patent Application EP 0 603 873 Al, and references cited therein. Two
bacterial cysteine proteases from P. gingivallis, called gingipains, have been implicated in the
pathogenesis of gingivitis. Potempa, J., et al. (1994) Perspectives in Drug Discovery aﬁd
Design, 2, 445-458.
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preventing hoResel a@hRtisPWith hidindOraua®. Measur ed by acute changes in serum
calciumin rats gerlleral published studies have demonstrated that inhibitors of cysteine proteases are
effective at inhibiting osteoclast-mediated bone resorption, and indicate an essential role for a
cysteine proteases in bone resorption. For example, Delaisse, et al., Biochem. J., 1980, 192,
25 365, disclose a series of protease inhibitors in a mouse bone organ culture system and suggest
that inhibitors of cysteine proteases (e.g., leupeptin, Z-Phe-Ala-CHN?) prevent bone
resorption, while serine protease inhibitors were ineffective. Delaisse, et al., Biochem.
Biophys. Res. Commun., 1984, 125, 441, disclose that E-64 and leupeptin are also effective at
preventing bone resorption in vivo, as measured by acute changes in serum calcium in rats on
30  calcium deficient diets. Lerner, et al., J. Bone Min. Res., 1992, 7, 433, disclose that cystatin,
an endogenous cysteine; protease inhibitor, inhibits PTH stimulated bone resorption in mouse
calvariae. Other studies, such as by Delaisse, et al., Bone, 1987, 8, 305, Hill, et al., J. Cell.
Biochem., 1994, 56, 118, and Everts, et al., J. Cell. Physiol., 1992, 150, 221, also report a

correlation between inhibition of cysteine protease activity and bone resorption. Tezuka, et al.,

2
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inhibitors of cysteine protease. Published International Patent Application No. WO 94/04172,
and European Patent Application Nos. EP 0 525 420 A1, EP 0 603 873 Al, and EP 0 611 756
25 A2 describe alkoxymethyl and mercaptomethyl ketones which inhibit the cysteine proteases
cathepsins B, H and L. International Patent Application No. PCT/US94/08868 and and
European Patent Application No. EP 0 623 592 Al describe alkoxymethyl and mercaptomethyl
ketones which inhibit the cysteine protease IL-1fBconvertase. Alkoxymethyl and
mercaptomethyl ketones have also been described as inhibitors of the serine protease
30  kininogenase (International Patent Application No. PCT/GB91/01479).
Azapeptides which are designed to deliver the azaamino acid to the active site of serine
proteases, and which possess a good leaving group, are disclosed by Elmore et al., Biochem. J.,
1968, 107, 103, Garker et al., Biochem. J., 1974, 139, 555, Gray et al., Tetrahedron, 1977, 33,
837, Gupton et al., J. Biol. Chem., 1984, 259, 4279, Powers et al., J. Biol. Chem., 1984, 259,
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cat hepsins, ‘nost particularly cathepsin K _and for novel inhibitor
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Cl- 6al kyl - epan; o) e protease inhibitors,
nost parti cu‘flm}{}i?/ %‘? g%t }g%g?ﬁﬂﬁgg@ogg%ﬁmg&h% %E | NVENTI ON An obj ect of

the present invention is to provide Cl-6al kyl -4-am no-azepan- 3-one

car bonyl,,prot ease inhibitors, SEJ"MMA%H 6?"1*11?1‘%1‘1’?%19' tors of cysteine and

serine pr Ot eases, nore
An object of the present invention is to provide Cy_galkyl-4-amino-azepan-3-one

carbonyl protease inhibitors, particularly such inhibitors of cysteine and serine proteases, more
particularly such compounds which inhibit cysteine proteases, even more particularly such
compounds which inhibit cysteine proteases of the papain superfamily, yet more particularly
25  such compbunds which inhibit cysteine proteases of the cathepsin family, most particularly
such compounds which inhibit cathepsin K, and which are useful for treating diseases which
may be therapeutically modified by altering the activity of such proteases.
Accordingly, in the first aspect, this invention provides a compound according to
Formula L
30 In another aspect, this invention provides a pharmaceutical composition comprising a
compound according to Formula I and a pharmaceutically acceptable carrier, diluent or
excipient.
In yet another aspect, this invention provides intermediates useful in the preparation of

the compounds of Formula L.
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and for treating certain parasitic such as 10 nal aria. DETAI LED
DESCRI PTI ON OF THiBe prgseninvemion Prayvidss earenoundsiof Eprriudad: pr ovi des conpounds of
Formula l: 1 RNI O R,, N2 15 R

R1\ N /"R"

15 R

wherein:

R1 is selected from the group consisting of:

3 3 3
20 R ; R ; R and I ;

R2 is selected from the group consisting of: H, Cq_galkyl, C3_gcycloalkyl-Cq.galkyl,
Ar-Cq_galkyl, Het-Cq_galkyl, R9C(0)-, RIC(S)-, R9505-, R90C(0)-,



| wherein: Rl is selected fromthe group consisting of: OO OO R R4~N
RS/X R4/ N 31 20 R3 R3 and R2 is selected fromthe group consisting of:

H, Cl1-6alkwloi1/763326cycl oal kyl - C0- 6al kyl, Ar-CO-6al kyl, HetpcEarseabiovd .
ROC(O -, ROC(S)-, ROS2-, ROOC(O -, 5 WD 01/70232 PCT/US01/07094 N C(O
CH2 RORIINC(O) -, RORLINC(S)-, RO(RL1L)NSO®2- | /[ ll: 1 / and~R6 R/~ NZ R8

R3 is selected fromthe group consisting of: Clcg)al kyl,

C3- 6cycl oal kyl - CO- 6al kyl , 5 C2-6al kenyl, 3 >} ci(

Ar CO- 6al kyl gopt }W@ ﬁ&kka(S)ﬁ\ngﬂﬁﬂ %@ Het - Ar al ky| aglgid

Het - Het CO- 6al kyl nmay be conn cted to forma pyrrolidi ne,

pi peri di ne or ‘f'phol i ne r| ng; R4 is selected fromthe group consisting of:
H, C1-6al kyl T/Cﬁ, ¥cl oal kyl - C0- 6al kyl ,  Ar-C0-6al kyl , Het - Co0-6al kyl ,

R5C( O) - R5 R5802-, R5OC(O -, RSRI2NC(O -, and 10 RSRIZ2ZNC(S)-; RS is
sel ect ed from t heRgr oup, consi sti ng of : H, Cil-6al kyl, C2-6al kenyl,

C2- 6al kynyl,  C3-6cycl oal kyl - C0- 6al kyl , C2-6al kanonyl, Ar-C0-6al kyl and
Het - CO- 6al kyI R6 is selected fromthe group consisting of: H Cl-6alkyl,

Consi sting of : L Gl B by Anblre e SRR DO B
Het - CO- 6al kb, 6alkim¢(@}6alkymloﬁét$))-6alkﬂlBsaﬁﬁalk}mmmﬁ@)ealkymmamyl Het-and

gogiﬁseqn?l) ArCFf%aﬂ(ﬁ %@Pﬁ?h@% f rﬁ(g} the group consisting of: H Cl-6alkyl,

R3 and R’ may be connected to form a pyrrolidine, piperidine or morpholine ring;
R4 is selected from the gr(;up consisting of: H, Cq_galkyl, C3_gcycloalkyl-Cq.galkyl,
Ar-Cg_galkyl, Het-Cq_galkyl, R3C(O)-, R3C(S)-, R3SO,-, R5OC(O)- R5R12NC(0)- and

10 RIRI2NC(S)-;

RS is selected from the group consisting of: H, Cq_galkyl, C2-6alkenyl, C2_galkynyl,
Cs_geycloalkyl-Cq_galkyl, Co_galkanonyl, Ar-Cq.galkyl and Het-Cq_galkyl;

RO is selected from the group consisting of: H, Cq_galkyl, Ar-Cp_ealkyl, and Het-C().
ealkyl; »

15 R7 is selected from the group consisting of: H, C1_galkyl, C3_gcycloalkyl-Cq_galkyl,
Ar-Cy.galkyl, Het-Cq_galkyl, R10C(0)-, R19C(S)-, R1050,-, R100C(0)-, RIOR13NC(0)-,
and RIOR13NC(S)-;

R8 is selected from the group consisting of: H, C1_galkyl, Co_galkenyl,
C2-6alkynyl, HetCq_galkyl and ArC_galkyl;

20 RY is selected from the group consisting of: Cy.galkyl, C3_gcycloalkyl-Cq._galkyl, Ar-
Co-ealkyl and Het-Cq_galkyl;

R10 is selected from the group consisting of: Cq_galkyl, C3_gcycloalkyl-Cq_galkyl, Ar-
Co-6alkyl and Het-Cy_galkyl;
R11 s selected from the group consisting of: H, Cy_galkyl, Ar-Cg-galkyl, C3.

25  geycloalkyl-Cq_galkyl, and Het-Cp_galkyl;

R12 js selected from the group consisting of: H, Cq_galkyl, Ar-Cq.6alkyl, and Het-Cq.
ealkyl;

R13 is selected from the group consisting of: H, Cq_galkyl, Ar-Cq_galkyl, and Het-Cy).
calkyl;



C2- 6al kynyl , Het CO 6al kyl and ArCO 6al kyl; 20 RO is selected fromthe group
consisting of. Cl-6al kyl, C3-6cycloal kyl - C0-6al kyl, Ar- CO 6al kyl and

Het - CO- 6alylhwh/705330 is selected fromthe group consisting etr/usét/eabky! ,
C3- 6cycl oal kyl - CO- 6al kyl, Ar- CO 6al kyl and Het-CO-6alkyl; Rl11 is selected

fromthe group Cﬁﬂ§§e§écie'agr (Mt‘he &g&éon@r% liﬁydf’H%]i g?kﬁ%rk(% gal@ angﬁet-

6cycl oal kyl - CO- 6alkyl, an sel'ecte romthe %roup
consi sting eflkylbH, C1-6al kyl, Ar-CI) 6al kyI and Het CO 6alkyl; R13 is

selected fromth t : and
Het - CO- 6al kyl ; g \/\%)85%#8@9% C@?U%ﬁ{%ﬁé ﬁg’léAf%g@é)ﬁ?&rrgn the gr oup
consi sting gdflkybH, Cl-6al kyl, Ar-CO (alkyl, and Het-CO 6alkyl; R' is

sel ected. fromthg.,group,consisting of: H Cl-6alkyl, Ar - C0- Bal kyl, or
Het-COd56aI kyl ; g %tco]s%ilfygal kyl; X is selected fromthe group consisting
of. CH2, S, and ﬁlsseYecieﬂfmﬁitﬁﬁgleﬁbédhﬁlmdghﬁ’ QG Hpaiadsi sting of: C(O and

CH2; nis an in e X ally acceptable salts,
hydrates and sol é[stgsgie ﬂgrPE‘(f}FegrOWOE§‘St1?§ ?r&@i?ﬂf’t%s zf Forﬁul al, when R1

is R, R3is sel ﬁi,‘gtaﬁdmége@ﬁ’ohh&ogfoup consisting of: H, Cl-6alkyl,
C3. 60yc| oal kyI CO 6al kyl , C2-6al ken C2- 6al kynyl, Het-CO 6al kyI
Ar - C0- 6al kyfid Pﬂﬁrwmcﬁ%ﬂ aemptabkrs%g!dﬁat@aanﬂleat%Perﬁefco 6al kyl , and
Het - Het @9- 6al kyl. Preferably, R3 is Ar-ArC0-6al kyl, nore preferably
3-isobutyl biphenyl. 15 R O 1 o

I

3
In compounds of Formula I, when R1 is R , R3 is selected from the group

consisting of: H, Cj.galkyl, C3_gcycloalkyl-Cg_galkyl, C2.galkenyl, C2.galkynyl, Het-Cg.
6alkyl, Ar-Cq_galkyl, Ar-ArCq.galkyl, Ar-HetCq_galkyl, Het-ArC()_galkyl, and Het-HetCq)_
galkyl. Preferably, R3is Ar-ArCq_galkyl, more preferably 3-isobutyl biphenyl.

15
T ]
N
R4/

In compounds of Formula I, when Rlis Vo , 1 is preferably 4, to
provide 1-amino-1-acyl cyclohexane compounds. The cycloalkyl ring may be unsubstituted or
substituted with one or more of C1.galkyl, C3_gcycloalkyl-Cq_galkyl, C2-galkenyl, C2.
ealkynyl, HetCq_galkyl, ArCy.galkyl, or halogen.

20 The cycloalkyl ring is more preferably unsubstituted.

O
R!
R4/ Nj)J\
R :
R3 is selected from the group consisting of: H, Cj.galkyl, C3_gcycloalkyl-Cp_galkyl, Ca-

6alkenyl, C2-galkynyl, Het-Cq_galkyl, Ar-Cq_galkyl, Ar-ArCq_galkyl, Ar-HetCy)_galkyl, Het-
25  ArCq.galkyl, and Het-HetCq_galkyl;

In compounds of Formula I, when Rlis



R4/N In conpounds of Formula I, when RL is , nis preferably 4, to
provi de 1-am no-|-acyl cycl ohexane conpounds. The cycloal kyl ring may be
unsubsti twbed/7¢132 substituted with one or nore of Cl-6al kKylr/usoe1/07094

C3- 6¢cycl oal kyl - C0- 6al kyl, C2-6al kenyl, C2- 6al kynyl, HetCO 6al kyl,

A0 0 0al KL " IR R SRRkl Bl L QBRI oy,

i s sel ect ed ArGpalkyd agd Gupalpinsi sting of : H, Cl- 6a| kyl,

O P e D S
Het - Het C0- 6al kyl ;H Tne\l@l @ﬂvyﬂﬁmwﬁﬁpkﬁﬂlﬂ &ﬁﬂQl@oban bts-zﬁ/d,e&ﬁb;ab;byymabjlieﬁt Fd

f the rouy f . 1 - C0- yl,
alr’lngl 6a|gk V‘HO}% i rQ gneghr Bgsy fmﬁet}%@yf @"?e’%fg‘ ¥ ?%h’tyﬁé'a%%ba&eﬁ%}gwgtihg i ng of:
H, nethyl, ebéﬂinyloxymetbylommlhydmyam}gflyl n-butyl, isobutyl, but-2-yl,
e ot ™ i W W et e Tt oA b e
hydr oxynet hyycloﬂaaylhﬁth@yen nore preferably selected fromthe group

consi sting of I sgbutyl and cycl ohexylnethyl. R3 is nost
preferably i sobu&lllgmfﬁpﬁkfe@lélyésé\"éﬂt ed fromthe group consi sting of: H,

Cl- 6al kyb, C3- 6cyel; ' : GRlikyl . R5C(O) -
R5C(S) - MbRSSoz-0%59%1&y%dfogg%’g%%ﬁémmﬂg@ ﬁaé}%h SERnk preferably’

sel ected fr&oraefiel gy aéahéiegfiomglkﬂfb@%c@&(s) R R5%¢1@)- R5S02-. 15 R4

i S nost prefRékab[{](g(@SQgﬁsRlle@@)Qne enbodi ments, R4 |s preferably
met hanesul f onyl .

R4 is preferably selected from the group consisting of: RSOC(O)- R3C(O)- and
R3S0-.
15 R# is most preferably R3C(O)-.
In some embodiments, R4 is preferably methanesulfonyl.
RS is selected from thé group consisting of: H, Cp_galkyl, Cy_galkenyl, Cy_galkynyl,
C3.gcycloalkyl-Cq_galkyl, Co_galkanonyl, Ar-C_galky! or Het-Cq_galkyl.
Preferably R is selected from the group consisting of: Cy_galkyl, C2_galkenyl, C3_
20 gceycloalkyl-Co_galkyl, Co_galkanonyl, Ar-Cq_galkyl and Het-Cq_galkyl.
More preferably, and especially when R4 is R5C(O)-, RS is selected from the group
consisting of:
methyl, especially halogenated methyl, more especially trifluoromethyl , especially
C1-6alkoxy and aryloxy substituted methyl, more especially phenoxy-methyl , 4-fluoro-
25  phenoxy-methyl , especially heterocycle substituted rﬁethy‘l, more especially 2-thiophenyl-
methyl ; |
butyl, especially aryl substituted butyl, more especially 4-(4-methoxy)phenyl-butyl;
isopentyl;
cyclohexyl;
30 pentanonyl, especially 4-pentanonyl;
butenyl, especially aryl substituted butenyl, more especially 4,4-bis(4-methoxyphenyl)-
but-3-enyl;
phenyl, especially phenyl substituted with one or more halogens, more especially 3,4-

dichlorophenyl and 4-fluorophenyl, especially phenyl substituted with one or more C1_6

8



R5 is selected fromthe group consisting of: H, Cl-6alkyl, C2-6al kenyl,
C2- 6al kynyl, C3-6cycl oal kyl - C0- 6al kyl , C2-6al kanonyl, Ar-CO-6al kyl or
Het - CO- 6alylhywhsoB3sef erably R5 is selected fromthe group ceasnshi/mopf :
Cl- 6alkyl, C2-6al kenyl, C3- 20 6cycl oal kyl - C0- 6al kyl, C2-6al kanonyl ,

Ar - Q0- 6al Kyl AR, !{Fyiox%roﬁﬁg k¥le esfa\éefaﬁy Brﬁflﬁétﬂm#pheﬁﬁck 68%9}@9*}@4 JHXthWn R4 is

R5C(O -, RS |s sel éct fromthe grou consi st ng X Wyl , especially
hal oge nat edpheaylhgspecialiy phenyb pbetitated yith opg orueare ﬁé@hxllgroupésmwsawm,ﬂy 4-

Cl1- 6al koxy ﬁ&:mﬁ&ﬂhﬂﬁéﬁéyﬁSt'tUted met hyl, nore especi ally phenoxy-net hyl
4-fluoro 25 phenoxy- especially heterocycle substituted nethyl,

nmor e especi al |y Bengyli ophenyl - nethyl ; butyl, especially aryl substituted
butyl, re espegi AN butyI i sopentyl; cycl ohexyl;
30 pent e;rgr)lonyl Sﬁgﬁlfﬂé )ﬁ egﬁec{mﬁpgnoﬁyﬁqei%m enyl, especially aryl
sEbst:tuted bgtmemﬂlﬁhh®mb$pQ£xmuyyznomSmhsﬁméﬂﬁthoxyphenyl) but - 3- enyl ;
phenyl, especia tyte e noy e
apeti al Iy 3. - el SPRERBHIR 2R Soserilh PubRGied bl gud s R afips
substi t ut edS-M-hlhomﬁylpfurm él, 5;13 friffordethll-FIRABP-AIPERI2 WSthbi 8RR h1ly Bilkgexy or

aryl oxy groups e peC|aI 3,.4- di net hgxy- phenyl , . .

3- benzyl oxy Stf%‘?&%& YL GYFREASAre gs@%‘ﬂél‘?’?gége %ﬁlﬁé’ﬁ%y&%ﬁ%‘iw‘?cﬂﬁ“@m‘{bﬁt“ﬂﬁg or
nmore suld onmlrangr e&eﬂsnora@s@@magrse(mcalowp&nylmrmamsul fonyl - phenyl ; benzyl; 5
napht hal enyl , geC|aII napht hy| en- 2-y ; benzo[ 1, 3] di oxol yl, espeC|aIIy

benzo[ 1, 3] di oxol §a1§»1dr°f'fralwéﬁ§lrwaléwgeh§rq wapgkn- 2.yl | especial |y

substituted fur aBBﬁ&@fu?&Hﬁhesﬁélaﬁ’l BeAZoRirdrE-on) ar%'éé{)emally C1-galkoxy substituted
5-(4-nitrophenyl)-furan-2- g | uor one hyl - phenyl )-furan-2-yl, nore

especial |y b@?@g@ﬁyln wsesftspftcwléé émrp&rfwm-‘l -@aghoxyligrcid té@ﬁéfdi epfer-yethoxy)
5- br onmo- f ur gy, dmh.2 -y @ rg%—gllﬁ)ﬁh@h-yYet%BW) b§%§fréntéj (gz &?eéﬂﬁq Ry!, even nore

especially 5- (4 chloro ph furan-2 ; tetrah anyl espeC|aIIy
t et r ahyth of ethesy)tugdfuragyeyk éf(@rpmiqhexylepﬁmr)r@mwurb@ﬁﬂbﬁunﬁm bynzoﬁafmﬁ -yl,

especi al l'y gz?ﬁeﬁl%k}lﬁgé%oﬁﬁbf&li, 5,H—tdﬁﬁjethoxy-benzofuran-Z-yl, especially halogen substituted

benzofuranyl, more especially S-fluoro-benzofuran-2-yl, 5,6-difluoro-benzofuran-2-yl,

especially C1-galkyl substituted benzofuranyl, most especially 3-methyl-benzofuran-2-yl;
benzo[b]thiophenyl, especially benzo[b]thiophen-2-yl; especially C1.galkoxy
20  suobstituted benzo[b]thiophenyl, more especially 5,6-dimethoxy- benzo[b]thiophen-2-yl ;
quinolinyl, especially quinolin-2-yl, quinolin-3-yl, quinolin-4-yl, quinolin-6-yl, and
quinolin-8-yl;
quinoxalinyl, especially quinoxalin-2-yl;
1,8 naphthyridinyl, especially 1,8 naphthyridin-2-yl;
25 indolyl, especially indol-2-yl, especially indol-6-yl, indol-5-yl, especially Cj-galkyl
substituted indolyl, more especially N-methyl-indol-2-yl;
pyridinyl, especially pyridin-2-yl , pyridin-5-yl, especially 1-oxy-pyridin-2-yl,
especially C1.galkyl substituted pyridinyl, more especially 2-methyl-pyridin-5-yl;
furo[3,2-blpyridinyl, especially furo[3,2-b]pyridin-2-yl, and C1.galkyl substituted
30  furo[3,2-b]pyridinyl, especially 3-methyl-furo[3,2-b]pyridin-2-yl;
thiophenyl, especially thiophen-3-yl, especially Cj-galkyl substituted thiophenyl, more
especially 5-methyl-thiophen-2-yl, especially halogen substituted thiophenyl, more especially
4,5-dibromo-thiophen-2-yl;



benzof uranyl,, nore especially 5-(2-piperazin-4-carboxylic acid tert-butyl
ester- ethoxy) benzofuran-2-yl,

5- (2- nor pReloiAe234- y! - et hoxy) - benzof ur an- 2-yl 5-(2-pipera@tmﬂmowbm§5

et hoxy) benzof uran-2-yl, 5-(2-cycl ohexyl - et hoxy) - benzof uran- 2-yl ;

7- met hoxy- benzof Wl%[?Z-yjthlophéner@stpgaé(l}& ti?f%ﬂ@[@&lvy']ﬁm%héﬁlea-yl more especially C1-
5, 6- dlnethoxy-benzofuran 2- especial | y hal ogen substltuteg

benzof ur any Balkﬂﬁﬁ‘@tlélsqﬁé@?@[{ %thIPPh?OfF -8-yb anpFoeseanly S-sgpr-butyl-3-methyl-
5, 6-di fl uor ?L -yl especially Cl-6al kyl substituted
benzofuranyﬁng% st:@ggﬁgﬁa && 3- net hyl - benzof uran-2-yl; benzo[ b] t hi ophenyl
especial ly benzoﬁﬂg]tamlybpmmam 5%¢xa2<é§1p3écdsaﬁclia}1y©m -@Hykakstitntodiseapdyl mateed
benzo[ b] ghl %p enyd F‘Bﬁeﬁ' £s g:(%o@ y aﬁd 6- di met hoxy- benzo[ b]t hi ophen- 2-yl
qui nol i nyl , "éspeci d? i not | qui nolin-3-yl, quinolin-4-yl,

qui nol i n-6-yl, amhzol}'wespablahly &aydl-él }qmmgsﬂecmle rre&npbz;plmlnyboxazol-tl -yl, 2

qui noxal i n- 2 t i especially 1,8 naphthyridin-2-yl; 25
i ndol yI , esBB%Véfi%ﬁ§° epyg Zgl‘pglpemally i ndol - 6-yl, indol-5-yl,
especially Cl- 6al kyl substituted |ndonI nor e especially

N- et hyl - i ndol y yr i di idin-5-yl,
especial ly 1- oxyv%}wlﬁyﬁkgé@% RS i aé@#’g'lﬂy d'%lz “B&F E)?f‘o \éb(ﬂﬁfé‘f %[}t ed pyridinyl,
nore especially 2- nethyl pyridin-5-yl; furo[3, 2- b]pyrldlnyl especially
furo[ 3, 2-b] pyridin-2-yl, and Cl- 6a|ky| substltut 30 fu g 31? r|d|nyl
especi al Iy 3-net Ryl Sflﬁ‘?“éf’[ fsorp the gFRppicafsisting gf: H Funs HeﬁyFO-@ sﬂeﬂd g

t hi ophen- 3- ﬁmklespeC|ally Cl- 6a|ky| substltuted t hi ophenyl, nore
especially net hyl -t hi ophen-2-yl, especial | y hal ogen substit ut ed

t hi ophenyl, nor e Pesfgrably & qey:ctedﬁsmdhwewmﬁﬁwwérﬁ gnd japhtbaleqe-ghpsthys o
PCT/ US01/ 07094 kagﬂggﬁmgdplgﬁlophene especial ly

t hi eno[ 3, 2- b] t hi ophehe-2-yl, nore especially Cl1 6alkyl substituted

t hi eno[ 352- b] t hi ophene-2-yl, nore especially 5-tert-butyl-3-nethyl

t hi eno[ 3, 2-b] thi S I
especially Cl- Gaﬁigﬁgﬁeﬁ# %htej ?@%&a{z%?f FI @ﬁ%m}'l Xrt gec %nd‘ff{e{/b()_

3, 5- dinethymﬂkwsoxazol 4-yl ; and oxazol yl , espeC|aIIy oxazol 4-yl, nore
especially 5-net azol -4-yl, 2-

phenyl - 5- trlfluo?§%%'ﬁgpﬁgﬁg£g “4-yl; When R4 is R5S02, R5 is preferably
pyridin-2-yl or 1-oxo- pyr|d|n 2-yl. 10

20 R”is:
Ci.-6alkyl, especially selected from the group consisting of: methyl, ethyl, propyl,

butyl, pentyl and hexyl, more especially methyl;
preferably 5-, 6- or 7- Cq_galkyl, especially selected from the group consisting of: 5-,
6- or 7-methyl, -ethyl, -propyl, -butyl, -pentyl and —hexyl‘, more especially S-, 6- or 7-methyl;
25 more preferably 6- or 7- C1.galkyl, especially selected from the group consisting of: 6-
or 7-methyl, -ethyl, -propyl', -butyl, -pentyl and -hexyl, more especially 6- or 7-methyl;

yet more preferably cis-7- C1_galkyl as shown in Formula Ia:

n

1
R\

s N
RH’ Rz

30 Ia

10



R is selected fromthe group consisting of: H C 1 _6alkyl, Ar-CO 6alkyl,
and Het-CO_ 6al kyl. Preferably R selected fromthe group consisting of: H

and naphtwalognexd2y! -methyl. Most preferably R is H 15 Reragogsioed from

t he group conS|st|ng of : H, Cil-6alkyl, Ar-CO 6alkyl, and Het-CO_ 6al kyl .
Most prefer C fromthe
group consi g?}e%g Y lS%MaHWFQSIBCIﬁWSCI“—%a @x%l-nk[){é go?@%%glstﬂlr%o\f lﬁgir?g e}t% byl , more
especially mﬁgwybwybp@ﬁﬁmmmhyys- 6- or 7 Cl 6a|ky| especially sel ect ed
fromthe group CORR préfleragl Cls- 7— me qyiiggshowg in lge Ya Ia wrl% Fln)ﬁ”'zlé rr%[h(l))lpyl -butyl,

-pentyl and -hexyl, nore s eci e preferably
6- or 7- Cl-6alkyl, espeC|aIIy selected fronlthe group consisting of: 6 or

7- met hyl t hyl t d.-h I ially 6-
or et Byl el BRI BT B? Bpleted AR e roncountiong of W Eareiv | o
R R NO d’_vj\_6cﬁ;loalkym0_63lky1 &-Cb%all@ Ored- @@8@2y1ﬁ@@(0$0k9@(3@-9ﬂ986@,er ein R"
is Cl-6al kyl, especially selected fromthe group conS|st|ng of : met hyl,

ethyl, propyl, butyl, pentyl and hexyl; nost preferf y cis-7- methyl, as
shown in Formula la wherein R'" is methyl. 5 In eBwpoundsC®f Formula |, R2

G- seyal oal KPS ey ﬁ&@“@il AR R v ki‘l VRo0(0-, Re0(-

R9S02-, N C(O OC(O) RORLIME(0) -, RORLINC(S)-, RORLINS02-, R s

N Z
Ny CH, R’ ~ ~
C T
, 7 and

Preferably R is selected from the group consisting of: Ar-Cg.galkyl, R9C(O)-,

R
RT/NYZ\
RB

More preferably, R2 is selected from the group consisting of: Ar-Cg-galkyl, R9C(0)-,
and R9SO,.
Most preferably R2 is R9SO».

10 R9505, ROR1INC(0)-, and

In such embodiments:
15 RO is selected from the group consisting of: H, Cq_galkyl, Ar-Cp-galkyl, or Het-C_
ealkyl, preferably H.
R7 is selected from the group consisting of: H, Cq_galkyl, C3_gcycloalkyl-Cq_galkyl,
Ar-Cq.galkyl, Het-Cq_galkyl, R10C(0)-, R19C(S)-, R1050,-, R100C(0)-, R1OR13NC(0)-,
RIORI3NC(S)-,R7 is preferably R100C(0).
20 R8 is selected from the group consisting of: H, C1-galkyl, C2_galkenyl,
C2-6alkynyl, HetCq_galkyl and ArC_galkyl; preferably C1_galkyl, more preferably isobutyl.
R is selected from the group consisting of: Cq_galkyl, C3_gcycloalkyl-Cq.galkyl, Ar-
C0_6alkyl, and Het-C(_galkyl.
More preferably, R is selected from the group consisting of:
25 methyl;
ethyl, especially Cq_galkyl-substituted ethyl, more especially 2-cyclohexyl-ethyl;
butyl, especially Cy_gbutyl, more especially 3-methylbutyl;

11



CHz R~i N2 and R Preferably R2 is selected fromthe group consisting of:
Ar-CO 6al kyl, ROIC(O -, R6 R7sN -rz 10 ROS02, RORLINC(0)-, and R More

pr ef er ablyo oR20433 sel ected fromthe group consisting of: fer@Xobedosy! ,
ROC(O) - and R9S02. Most preferably R2 is R9802. In such enbodi nents: 15

R6 is sel ected f 38 H, Cl-6al kyl, Ar-CO-6alkyl, or
Het - CO- 6al kyl ére#@’?iﬁq{cggﬁyﬁg&% Sé cte fromthe group consisting of:
H, C1-6al kyl, C31s6;teytyl oal kyl - CO 6al kyl , Ar- CO- 6al kyl , Het - C0- 6al kyl ,
OO o gyt et R FART AN, Bhip ORI 17 '
Cl- 6al kyl , 6@m6ptielgny-Flnorcphengl 4-ylayrophekiglt BSEhlﬁxaablkepyl amﬁlompmyﬁaiplegdhuy Cyi.

1

prefer 2t Gl i o SRS UATLRSH Moo bt SPLEhSLLg e

and _Het_-OO és?&dianycy&&p@enpr ﬂfo%’@@écﬁlly@&yhrﬁ)f)ﬁ%bﬁﬁ ed fromthe group
consisting o 215 met hyl ; eth eci a Cl 6all kyl -substjtuted ethyl,
more especially @‘H&@FR?FF%QX/HG@PWW‘G tsw&frnoreef-‘wé@ﬂ APTOYTER-EBEUOIYE nore
especially 3-net K%H%‘fewlg eshdei 'ngg}{tg}qg,azzylpdl US01/ 07094 tert-butyl,
particul arly when , i sopentyl ;. phenyl, especially halogen
substi t ut ed phen?ﬁnm)ﬂ{?ﬁ@c@él &?IOD’E/ 3, 4- di chl or ophenyl , 4- br onophenyl ,

2-f 1l uor henyl %J)[uilgm gnygspec;%n?g&ﬁglq ?kﬁ%‘ég‘l chl orophenyl , especi al | y

Cl 5 6a oxy pheny nore €especi al oxg/ enyl, 4-net hoxyphenyl,
3, 4- di met hoxyphebgnIZO[l 2@@@@@@3{@689@@@0@%&& ]md@Z@ls‘biétl ally

Sy anoRneny Ly ) Phfdib, <SREARY Bridn-25H p5tR S, WigBahiPl UK. oyl E micrP ! &1 1Y
especially 1-oxy-pyridin-2-yl, 1-oxy-pyridin-3-yl; especially C1_galkylpyridinyl, more

especially 3-methyl-pyridin-2-yl, 6-methyl-pyridin-2-yl,
15 thiophene, especially thiophene-2-yl;
thiazolyl, especially thiazol-2-yl;
1H-imidazolyl, especially 1H-imidazol-2-yl, 1H-imidazol-4-yl, more especially C1.
galkyl substituted imidazolyl, even more especially 1-methyl-1H-imidazol-2-yl, 1-methyl-1H-
imidazol-4-yl;
20 1H-[1,2,4]triazolyl, especially 1H-[1,2,4]triazol-3-yl, more especially C1_galkyl
substituted 1H-[1,2,4]triazolyl, even more especially 5-methyl-1H-[1,2,4]triazol-3-y]; and

quinolinyl.

When R2 is R9802, R? is most preferably selected from the group consisting of:
25  pyridin-2-yl and 1-oxy-pyridin-2-yl.
R10 js selected from the group consisting of: C1_galkyl, C3_gcycloalkyl-Cq_galkyl, Ar-
Cop-ealkyl or Het-Cq_galkyl; preferably Cy_galkyl, Ar-Cy.galkyl and Het-Cq_galkyl.
Z is selected from the group consisting of: C(O) and CH».
R2 is also preferably:
30 H;
toluyl;
aryl substituted ethyl, especially 2-phenyl ethyl, 2-[3-(pyridin-2-yl) phenyl] ethyl.

Compounds of Formula I where R”is H and and R™ is methyl are preferred.
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napht hyl enyl , especi al ly napht hyl en-2-yl; benzoyl, especially 2-benzoyl; 10
benzo[ 1, 3] di oxol yl, especially benzo[ 1, 3] di oxol -5-yl;

benzo[ 1, Aybloexedhazol yl , especially benzo[ 1, 2, 5] oxadi azol pé1itlso1/9¥04 di nyl ,
especially pyridin-2-yl, pyridin-3-y|, especially 1-oxy-pyridinyl, nore
especially 1-oxy- pyridin- -yl, 1-oxy- pyridin 3-yl; especially

Cl- 6al kyl pyridinyl, nore espeC|aIIy -met h I-pyrldln 2-yl,

6- et hyl - pyri di nMargprefersd pigicompeunds ofFiopawlr Awhsreinhi ophene- 2-yl :  t hi azol yl ,
especially thiazel42-yl; 1Himdazolyl, especially 1Himdazol-2-yl,
1Hi ni dazol -4-yl, nore espe0|ally a - 6a|ky| substituted i m dazolyl, even
nore especially 1 met hyl - pHi i dazol -2-yl, 1-methyl -1 H imdazol-4-yl; 20
1H[ 1,2,4]triazolyl, espmci y 1H[1,2,4]triazol-3-yl, nore especially
Cl- 6a|ky| substltuted# H[T 2,4 triazolyl, even nore especially
5-methyl -1 H[1,2,4]triazol-gyl; .and quinolinyl. Wen R2 is ROSO2, RI is
nost preferably selected fromtheé group consisting of: 25 pyridin-2-yl and
1- oxy- py6i di n-2-yl . RlO is selected fromthe group consisting of:

Cl- 6al kyl, C3-6¢c Ioa al k Ar - t- 6al kyl
preferably Cl- GaXQWT se e g ‘é\or?ﬁml‘-’légtqgtga %‘aﬁ?&ﬁ Ciﬁ‘f@@ﬂ%‘i A om
the group consiSialkyy Héf-CO GaIy1, ni’rcl((m RS RPsOA| BROEOeS RPRDINC(O3) H,
toluyl; aryl substituted ethyl, espeC|aIIy 2- phenyl et hyl ,

2-[3-(pyridin-2-yl) phenyl] ethyI ounds ofFprnula | where R' is H
and and R is nethyl are preferﬁ Y Iy: : US01/ 07094 More
mefmredarlﬁ%%g iﬁ%§§£u I erm, is O %%N3

7/\’/\

10
R3 is selected from the group consisting of: H, Cy_galkyl, C3_gcycloalkyl-Cq_galkyl,
and Ar-Cq_galkyl; »
R# is selected from the group comnsisting of: RAC(0)-, R5SOZ-, andR30C(0)-;
R is selected from the group consisting of: Cy._galkyl, Cp-galkenyl, C3_gcycloalkyl-
15 Cp-galkyl, Co_galkanonyl, Ar-Cq_galkyl and Het-C)_galkyl;
RS is selected from the group consisting of: H, Cy_galkyl, Ar-Cq.galkyl, and Het-C.
ealkyl;
R7 is selected from the group consisting of: H, C1_galkyl, C3_gcycloalkyl-Cq.galkyl,
Ar-Cg_galkyl, Het-Cq_galkyl, R10C(0)-, R10¢(S)-, R1050,-, R100C(0)-, RIOR13NC(0)-,
20  and RIORI3NC(S)-;
R8 is selected from the group consisting of: H, C1-galkyl, C2-galkenyl,
C2-6alkynyl, HetC(.galkyl and ArC_galkyl;
R? is selected from the group consisting of: Ci-6alkyl, C3_gcycloalkyl-Cp_galkyl, Ar-
Co-6alkyl and Het-Cq_galkyl;
25 R10 s selected from the group consisting of: Cy_galkyl, C3_gcycloalkyl-Cq_galkyl, Ar-
Co-galkyl and Het-Cq_galkyl;
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5 R2 is selected fromthe group consisting of: H, Cl-6alkyl,
C3- 6¢cycl oal kyl - CO- 6al kyl ,  Ar-CO0-6al kyl, Het-C0-6al kyl, RIC(O -, ROC(S)-

ROSO2-, R9G@IM2s2 RORIING(O)-, N C(O N CH2 RORLING(S)-, RRGRsoldMeR-, | |
| and R6 R~'" NZ R8 10 R3 is selected fromthe group consisting of: H,

C1-al kyl G- oyt gal kky @0 ko coneile 1B B hi Rk eg! ected from

the group consisting of 5S02- Is" sefected from
t he group cmyémlkiﬂ -cAlkyl.@pd 1-@thalk3d2 6al kenyl, C3-6cycl oal kyl - 15

Q0- 6al kyl , k il =0al Kyl i ected
fromthe gr oup colr%{lggélixﬁ%d 0 m%gﬁ%kl%%f EH‘(?O#%} F%Eiﬂggf @;F?ﬁgig}g’ iﬁ-?g?%%:%%
6al kyl ; R7 gakwel ected fromthe group consisting of: H, Cl-6alkyl,

ool oo K PO e B SSSB  B DL S heR hnST )

t he group cgaieilsting of : H Cl-6al kyl, C2-6al kenyl, C2-6al kynyl,

Het CO- 6al kyl and ArgQGal kyl; RO is sel ected fromthe group consi sting of:
Cl- 6al kyl ,  C3- 6c§dt Bal kyl - C0- 6al kyl, Ar- CO-6al kyl and Het - CO- 6al kyl ; 25

R10 is sel ected Rriom;t he group consi sting of: Cl-6alkyl,

C3- 6¢cycl oal kyl - C);, 6al @/I CO- 6al k%g angd Het - C0- 6al kyI 13 WO 01/ 70232
PCT/ US01/ 07094 RI¥SF tgczefrg@tﬂée(ﬁ"?"rpcfﬁ? ##8889Foup consisting of: H, Cl-6alkyl,

Ar - C0- 6@ kyl , C3€; Qe @pbdidtlysclectbibfrii khe oPdtf cbldistieB o dleltiyl, ethRl grobs, Sel ect ed
fromthe group COlngl sting of: H Cl-6al g]y Ar - C0- bal kylﬁ?j] angli Eieb};;l

6al kyl ; 5 RawYl Reniyd prethexyl, pprsiespaqillymstiy’ consi sting of : H, CL-6al kyl
Ar - CO- 6al kyl,  angetdedbty3 6- or 7- Cj.6alkyl, especially selected from the group consisting of: 5-,

6- or 7-methyl, -ethyl, -propyl, -butyl, -pentyl and -hexyl, more especially 5-, 6- or 7-methyl;
more preferably 6- or 7- C1_galkyl, especially selected from the group consisting of: 6-
15 or 7-methyl, -ethyl, -propyl, -butyl, -penty! and -hexyl, more especially 6- or 7-methyl;

yet more preferably cis-7- Cq_galkyl as shown in Formula Ia:

,
R\ )

Ia
20  wherein R™ is Cy_galkyl, especially selected from the group consisting of: methyl, ethyl,
propyl, butyl, pentyl and hexyl;

most preferably cis-7- methyl, as shown in Formula Ia wherein R™ is methyl; and
Zis selected from the group consisting of: C(O) and CHj.
25

Particularly preferred are such compounds wherein R3 is isobutyl.

Still more preferred are compounds of Formula I wherein:
Rlis
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balkyl; Ris H R is H R is selected fromthe group consisting of: 10
Cl-6al kyl, especially selected fromthe group consisting of. nethyl, ethyl,
propyl, wWotoghe2spentyl and hexyl, nore especially methyl; pprafsei/edoby 5-, 6-
or 7- Cl-6al kyl, especially selected fromthe group consisting of: 5-, 6-
or 7-methyl, -ethyl, -pro yl , o butyl, -pentyl and -hexyl, nore especially
5-, 6- or 7-nethyl; norePprefjerably 6- or 7- Cl-6al kyl, especially
selected fromthe groypc ¥Sthng of: 6 15 or 7-nmethyl, -ethyl, -propyl,
-butyl, -pentyl and -hexyl, gmre especially 6- or 7-nmethyl; vyet nore
preferably cis-7- Cl-6al kyI Ras shown in Fornulala: R\ R* NO N' R la
20 wherein R'" i ecial | sel e t g consi sting
of : methyl, et hyli2 ® Sere&eié&fmhbt% op Cons%gtl ﬁgQ Fﬁnfﬁ&t%)p?g% ‘ably cis-7-
met hyl, as shown in Forrrulaphﬁa whereln R"' |s methyl; and Z is selected
from the group consisting,ofN ©)_and CH2. 25 Parti cul arly preferred are

such conpounds wher ei n RB'is i obutyl. Still nore preferred are conpounds
of Formula I gm @ is 14RO 01/70232 PCT/US01/07094 0O R R NR3
R2 is selecte fro t'he group consisting of: Ar-C0-6al kyl, ROC(O -, RIS,

R3 is selected from the group consisting of: H, C1-galkyl, C3_ 6cycloalkyl Co- 6alky1

5  and Ar-Cg_galkyl;
R4 is selected from the group consisting of: RYOC(O)-, R3C(0)- and R3S05-;
R3is selected from the group consisting of: C;_galkyl, C2-ealkenyl, C3_6cyclbalkyl-
Co-ealkyl, Co_galkanonyl, Ar-Cq_galkyl and Het-Cq_galkyl;
RO is H;
10 R7 is R100C(0);
R8 is Cy-galkyl;
RY is selected from the group consisting of: Cq_galkyl, C3_gcycloalkyl-Cg_galkyl, Ar-
Co-ealkyl and Het-C)_galkyl;
R10 s selected from the group consisting of: Cq_galkyl, Ar-C.galkyl and Het-Cg_
15  galkyl;
R11 s selected from the group consisting of: C1_galkyl, C3_gcycloalkyl-Cq_galkyl, Ar-
Cop-6alkyl and Het-Cq_galkyl;
R’isH;
R”is H;
20 R™ is methyl, preferably 5-, 6- or 7-methyl, more preferably 6- or 7-methyl, most
preferably cis-7- methyl, as shown in Formula Ia:
R\ R’
o3
SN,
R™ R
Ia
wherein R™ is methyl; and
25 Z is selected from the group consisting of: C(O) and CHy.
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R6 R7 "NZ ROR1LINC(O -, and R8 R3 is selected fromthe group consisting of:
H, Cl-6al kyl, C3-6cycl oal kyl - C0-6al kyl, 5 and Ar-CO-6al kyl; R4 is selected
fromthe woeupoensi sting of: RSOC(O) -, R5C(O) - and R5 SO02ci/oi/6708£! ect ed

fromthe group consisting of: Cl-6al kyl, C2-6al kenyl, C3-6cycl oal kyl -

CO- 6al kyl , C2-6al kanonyl, Ar-QC0-6al kyl and Het-CO 6alkyl; R6 is H 10 R7 is
R10OC(O); R8 is Cl-6alkyl; RO is selected fromthe group consisting of:

Cl- 6al kyl , C3- 6ckenararkpirfened gaswepcompoundoof-Tognwdy [ wherginthetis @iecedlftey te R10

|s sel ect Ed%t"ffp‘%iﬂglm rfom&%l?%}ct eg@@) Of9s 1 6al kyl , Ar-CO0-6al kyl and

-CO 15 1SS fromtHe group consisting of.
Cl 6al kyl, C3- 6cyc| oal kyl - CO- 6al kyl , Ar- CO-6al kyl and Het - CO- 6al kyl ;

RisH ' i s H %Q‘nc%#e 1 Injé%m% sf&rF% Ma?whe‘/rg’m or 7-methyl, nor e

pr ef erably 6- nost erably cis methyl, as shown in
Fornmul a | a: R~FR15NO NR,," R2 la wherein R"' is rrethyl;andZSZis
sel ected fromthe group consigting of: C(O and CH2. 15 WO 01/70232

PCT/ US01/ 07094 Even m)rGB prefferred are such conpounds of Formula | wherein
R2 is selected fromthg/ Wj!\

R’ :
R2 is selected from the group consisting of: Ar-Cg.galkyl, R9C(0)- and RQSOZ;
R3 is selected from the group consisting of: H, methyl, ethyl, n-propyl, prop-2-yl, n-
10 butyl, isobutyl, but-2-yl, cyclopropylrﬁethyl, cyclohexylmethyl, 2-methanesulfinyl-ethyl, 1-
hydroxyethyl, toluyl, naphthalen-2-ylmethyl, benzyloxymethyl, and hydroxymethyl;
R4 is R3C(0)-;
R is selected from the group consisting of: methyl, especially halogenated methy],
more especially trifluoromethyl, especially C1-galkoxy and aryloxy substituted methyl, more
15  especially phenoxy-methyl, 4-fluoro-phenoxy-methyl, especially heterocycle substituted
methyl, more especially Z-thiophenyl-methyl;
butyl, especially aryl substituted butyl, more especially 4-(4-methoxy)pheny]—butyl;
isopentyl;
cyclohexyl;
20 pentanonyl, especially 4-pentanonyl;
butenyl, especially aryl substituted butenyl, more especially 4,4-bis(4-methoxyphenyl)-
but-3-enyl;
phenyl, especially phenyl substituted with one or more halogens, more especially 3,4-
dichlorophenyl and 4-ﬂi10rophenyl, especially phenyl substituted with one or more C1.galkoxy
25  or aryloxy groups, more especially 3,4-dimethoxy-phenyl, 3-benzyloxy-4-methoxy-phenyl,
especially phenyl substituted with one or more sulfonyl groups, more especially 4-
methanesulfonyl-phenyl;
benzyl;
naphthylen-2-yl;
30 benzo[1,3]dioxolyl, especially benzo[1,3]dioxol-5-yl,
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group consisting of: Ar-Q0-6al kyl, RIC(O-, ROSQ2. 5 Yet nore preferred are
conpounds of Formula | whereini: R is 0O R R4 N3 R2is selected from

t he groupwe@asisbi ng of . Ar-C0-6al kyl, RIC(O - and ROSQ2; pR3/iss1/6@bect ed
fromthe group consisting of: H, nethyl, ethyl, n-propyl, prop-2-yl, n- 10

butyl, isobutyl, Tu%%@ p\é&aﬂﬁé&h%’ﬁ OeQ%!JhlEFl& s mfeﬁ%&@ﬁ’%}i#ﬂ‘?@s@{!ﬁ?—{/ﬂr%ﬁg -

2- nethanesulflny r oxye pht
benzyl oxyme$- h@‘mtromwlhﬁmm%ylné{hyiﬂuomethyl Rwlﬁuran-ml moregspesizilp talpgenm t he

group consi tb.b‘jwe‘c?ﬁlran teb lmorgg g& I§l¥r g‘ Q Q:Y 11 J@tltut
especially triftluoro and gx stlguted
net hyl, m)rﬁlran&Bempmewpbqtalptfe(ﬁ@hgorWehyAD furah—i-lyhoro phenoxy rret hyl ,
especi alg y heter ggh € subﬁt | tuted nethyl, nore especially

2-t hi ophieny| - net fyT Btﬁ'fy’l‘l Yéspecial |y aryl substituted butyl, nore

especially 4-(4- bﬁﬁfzdsfﬁpay@lpdfk@aydll-ylbmﬁszfuran 1- yloﬁmrﬁsydciallgmlgatkexwdubstinaén

Pt oyl | bR B P AL PSR RS Fre 450 By S any |

especi al l'y m@wianatgbwztm&;? 130b-U1y1-8i6x 0 be iR By D €N Fiperdh 8-yes peci al | y
3, 4- dichl orophenyl and 4-f uorophenyl especi al | ghenyl substituted with
&Y

one or nor eStERYEPEnIAUYn-2-9k Sef-cxgloherydipt }@P‘mmf%‘i‘ Jpedtpogybgnzofuran-2-yl,
3, 4-di mpg howfe&h%ﬁuémof%m%nﬂyé myneﬁlonﬁbmaﬁaraa@eﬂyéspemp%sllogé nl sMbsafeay |

substituted with one or nore sulfony groups, nore especia
met hanesul f bawgofgREngpte eppepially S-fuprarbrmasiiranz-sl §.6- dlﬂw b@mfa{an-%]l,d. oxol yl ,

especi al |y 88020ly% 3] Myp bl benzdfdrafid, Bdé EQR3215HMFPINOAAAA-2-y1;

benzo[b]thiophenyl, especially benzo[b]thiophen-2-yl; especially C-galkoxy

-

substituted benzo[b]thiophenyl, more especially 5,6-dimethoxy- benzo[b]thiophen-2-yl;

15 quinolinyl, especially quinolin-2-yl, quinolin- 3-yI quinolin-4-yl, quinolin-6-yl, and

quinolin-8-yl;

quinoxalinyl, especially quinoxalin-2-yl;

1,8 naphthyridinyl, especially 1,8 naphthyridin-2-yl;

indolyl, especially indol-2-yl, especially indol-6-yl, indol-5-yl, especially C1-galkyl

20  substituted indolyl, more especially N-methyl-indol-2-yl ;

pyridinyl, especially pyridin-2-yl , pyridin-5-yl, especially 1-oxy-pyridin-2-yl,
especially C1.galkyl substituted pyridinyl, more especially 2-methyl-pyridin-5-yl;

furo[3,2-b]pyridinyl, especially furo[3,2-b]pyridin-2-yl, and Cj-galkyl substituted
furo[3,2-b]pyridinyl, especially 3-methyl-furo[3,2-b]pyridin-2-yl;

25 thiophenyl, especially thiophen-3-yl, especially C1-galkyl substituted thiophenyl, more
especially S-methyl-thiophen-2-yl, especially halogen substituted thiophenyl, more especially
4,5-dibromo-thiophen-2-yl;

thieno[3,2-b]thiophene, especially thieno[3,2-b]thiophene-2-yl, more especially Cj-
ealkyl substituted thieno[3,2-b]thiophene-2-yl, more especially 5-rert-butyl-3-methyl-

30  thieno[3,2-b]thiophene-2-yl;

isoxazolyl, especially isoxazol-4-yl, especially C1-galkyl substituted isoxazolyl, more
especially 3,5-dimethyl- isoxazol-4-yl; and

oxazolyl, especially oxazol-4-yl, more especially 5-methyl-2-phenyl oxazol-4-yl , 2-
phenyl-5-trifluoromethyl-oxazol-4-yl;
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furanyl, especially furan-2-yl, especially substituted furanyl, such as
5-nitro-furan-2-yl, 5-(4-nitrophenyl)-furan-2-yl,

5-(3-tri fWSPlelﬂf’}zhyl -phenyl)-furan-2-yl, nore especially Rao8&07094
substituted turanyl, even nore especially 5-brono-furan-2-yl, nore
especially aryl substituted furanyl, even nore especially

5-(4-chl oro- phenyl)-furan-2-yl; 5 tetrahydrofuran-2-yl; benzofuranyl,
especi al | y benzoRdisssledted fromahmerespwosistingpf:C1- 6al koxy substitut ed
benzofuranyl, nore. especially 5-(2-piperazin-4-carboxylic acid tert-butyl
ester- ethoxy) Benzof ur an- 2- yl,

5- (2- nor phol i no- éthyll espediadiyy0 - ¢ntkyt-efbstitard 2thyl, mofe-esbcillp @rcaalbiexyl-eptiyl;

et hoxy) bgnzof urap-2-yl, .5-(2- l.ohexyl - et .ho - benzof uran- 2-yl ,

7- met hoxy- benzof B‘thlngsf-b‘i}’lﬁ%y %bg%‘?y&&?{Sé?P‘B@Hz%%‘%tPgﬁ??ﬁyl ,

5, 6- di met hoxy- berzctyl artulatly whepRe isst9oCOR! ogen substituted
benzofuranyl, nore especially 5-fluoro-benzofuran-2-yl,

5, 6- di f | uor o- ben¥8PEan- 2-yl, especially Cl-6al kyl substituted
benzofuranyl, nDgkengs pRELialy BalogerBibiithedEREAR MbREsgecially 3 Rakdmelrddhth) ophenyl
especi ally benzo[ b]t hi ophen-2-yl; especially Cl-6al koxy substituted

benzo[ b] t hi B@ﬁ@a;n,yls %@P@roe@a%ﬂﬂupvp@nwﬂ&r%ﬁmw bevorephspylrasBistdn G- yi ;
15 quingi nghm@%ﬁ@d‘yn,%dry esptid1Q! 3-MatBoxy bhenGil RRAHoRy phed 1, 3,8 HinR Mok fimbnyy| -

qui nolin-6-yl, and "quinolin-8-yl; quinoxalinyl, especially

qui noxal i n- gspg¢iallyicygnapheityl imprg esperjally 2ecypropheyl y 1, 8 napht hyri di n-2-yl ;

i ndol yl, especia i _ i I - | o 2061 o
especial ly Cl_Ga}JI?{)’I]’ e?%%iagﬁggﬂt siutl:) ﬁtﬁlg[g&ioﬂ]g!i ﬁ%ﬁgﬁ%#agryés(&éﬂﬁg |y§/)§’]‘§9&’

N- et hyl - i ndol - 2n3ghthylepg respticially naphthgk2erd; | y pyri din-2-yl , pyridin-5-yl,

especially 1-oxy i.di n- |, ecially C1 _6alkyl substituted
pyridinyl, nore Bés%éggiézg ?csa]%zr%f'%o;f) pyridin-5-yl; furo[ 3, 2-b] pyridinyl,

especi alt§y f ur o[ Berize[d]3pdioxadilresecydlly benrd[1C]di6edloyll; subst it ut ed
furo[ 3, 2-b] pyri dinyl ecial.ly 3-7 | - 3, 2- ridin-2-yl; 25
bt PR R it Bl Bk

t hi ophenyl , espe0|aP e especi — Kyl substituted
t hi ophenyl , nor epyradipdcispdclajly pyririi-Ryl, pytidiophg rspzeiplly 1-esppwididyl, yndaal ogen
substituted thi.ophenyl ., nore especiall 4. 5-di br gno-t hi ophen- 2-yl ;
Thienol 3. o BPHABpRENyrdEEY ERRCh R o S Sk el o
especi al | y €sbecialbed-tythylspybigint 2-yIf @hethipi-@mid[n32-¢1; b] t hi ophene-2-yl, nore
especially 5-tert-butyl-3-nmethyl 30 thieno[3, 2-b]thiophene-2-yl;

i soxazollzél , espeli F‘é’l’ie&ﬁ?ﬁb%ﬁ’-‘ i?‘fe,’ﬁgspeci al ly Cl-6al kyl substituted
i soxazol yl, nor ethi©spgesmtialy tiadold-yiet hyl - i soxazol -4-yl; and

1H-imidazolyl, especially 1H-imidazol-2-yl(74), 1H-imidazol-4-yl, more especially
C1.galkyl substituted imidazolyl, even more especially 1-methyl-1H-imidazol-2-yl, 1-methyl-
1H-imidazol-4-yl; and

25 1H-[1,2,4]triazolyl, especially 1H-[1,2,4]triazol-3-yl, more especially C1.galkyl
substituted 1H-{1,2,4]triazolyl, even more especially 5-methyl-1H-[1,2,4]triazol-3-yl; and
quinolinyl;
R’is H;
R”1s H; and
30 R”™is methyl, preferably 5-, 6- or 7-methyl, more preferably 6- or 7-methyl, most

preferably cis-7- methyl, as shown in Formula Ia:
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oxazolyl, especially oxazol-4-yl, nore especially 5-nethyl-2-phenyl
oxazol -4-yl , 2- phenyl-5-trifluoronethyl-oxazol-4-yl; 17 WO 01/70232
PCT/ USO1/\WéQ994023R9 is selected fromthe group consisting ei/usei/mobi
ethyl, especially Cl_6al kyl -substituted ethyl, nore especially

2-cycl ohexyl -ethyl; 5 butyl, especialuy 6butyl, nore especially
3-net hyl butyl; tert-butyl, particularly n R is ROC(O; isopentyl;
phenyl , especially hal ogen substituted pﬁbnyl, nore especially

3, 4-di chl orophenyl , 4- bronophenyl, 2-:::$%@phenyl, 4-f| uor ophenyl ,

3-chl orophenyl, 4-chl orophenyl, especiglly \C1 10 6al koxy phenyl, nore
especi al |y 3-net hoxyphenyl, 4-nethoxyphs , 3, 4-di met hoxyphenyl ,
especi al | y cyanophenyl, nore especial | ys 2- dyanophenyl ; toluyl, especially
Het - substituted toluyl, nore especial By 3-(Pyridin-2-yl)toluyl:
napht hyl ene, especi ally napht hyl - 2- ene; g nzoyl, especially 2-benzoyl; 15
benzo[ 1, 3] di oxol yl, especially benzo[ 1, ?dioon-S-yI;

benzo[ 1, 2, 5] oxadivdesdiyR] isssgbdi al | y benzo[ 1, 2, 5] oxadi azol - 4-yl; pyridinyl,
especially pyridin-2-yl, pyridin-3-yl, especially 1-oxy-pyridinyl, nore
especially 1-oxy-pyridin-2-yl, 1-oxy-pyridin-3-yl; especially Cl-

6al kyl pysi di nyl , Hven get negppefeatd yre Sempdulngd of[Formuda hwReryih:
6-nethy|-pyridin]§r¥l, 20 thi ophenyl, especially thiophene-2-yl;

t hi azol yl, especialTy thiazol-2-yl; 1Himdazolyl, especially

1H i m dazol - 2-yl (74), 1H—hnid
substituted i mdazolyl, eyen

ol -4-yl, nore especially Cl1_6alkyl

re especially 1-nethyl-1Himdazol -2-yl,
1-methyl - 1 Hini dazolg%4<yi 25 1H[1,2,4]triazolyl, especially
1H[1,2,4]triazol-3-yl, noregsespecially Cl-6al kyl substituted
1H-[1,2,4]triazolyl, even nore especially 5-nmethyl-1H[1,2, 4]triazol-3-yl;
and quinolinyl; & i®%b,y,R'" is H and

R3 is C1-galkyl;

10 R4 is R3C(0);
RS is Het-Cq.galkyl;
RY is Het-C_galkyl;
R’is H;
R”is H; and
15 R™is selected from the group consisting of: 5-, 6- or 7-methyl, preferably 6- or 7-
methyl, most preferably cis-7-methyl, as shown in Formula Ia:
1 n
R\ /H
TN
Rm\ Rz
Ia

wherein R™ is methyl.
20

Still yet more preferred are compounds of Formula I wherein:

Rlis
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30 R is methyl, preferably 5-, 6- or 7-nmethyl, nore preferably 6- or
7-methyl, nost preferably cis-7- nethyl, as shown in Formula la: 18 WD
01/ 70232 Wei 432/ 07094 R R' NO N R ,, R2 |a whereipgrRSord®oset hyl .
5 Even yet nore preferred are conpounds of Fornmula I wherein: Rl is 0O R
RN R3 R2is ROSO2; R3 is Cl-galkyl; 10 R4 is RSC(O); R5 is Het-C0-6al kyl;
RO is Het-C0-6alkyl; R ms H| R" is H and 15 R is selected fromthe

group consisting of. 55, {-methyl, preferably 6- or 7- nmethyl, nost
preferably cis-7-neth{, asRashown in Formulala: R R NO cN\N 2 R R
R2 is R9SO»;
R3 is isobutyl;
R4 is R3C(0);
5 RS is selected from the group consisting of: 5-methoxybenzofuran-2-yl,

benzo[b]thiophen-2-yl, 3-methyl-benzofuran-2-yl, thieno[3,2-b]jthiophen-2-yl, benzofuran-2-yl,
furo[3,2-b]pyridin-2-yl, and 3-methyl-furo[3,2-b]pyridin-2-yl; preferably benzofuran-2-yl,
furo[3,2-b]pyridin-2-yl, and 3-methyl-furo[3,2-b]pyridin-2-yl; most preferably benzofuran-2-yl.
RY is selected from the group consisting of: pyridin-2-yl and 1-oxy-pyridin-2-yl,
10  preferably pyridin-2-yl.
R’is H;
R”is H; and
R” is selected from the group consisting of: 5-, 6- or 7-methyl, preferably 6- or 7-

methyl, most preferably cis-7-methyl, as shown in Formula Ia:

1 »
R\ /R

15 Rm R
wherein R™ is methyl.

Compounds of Formula I selected from the following group are particularly preferred

20  embodiments of the present invention:

5-methoxy-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,6S)-6-methyl-3-0x0-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide:

20



la wherein R is nmethyl. 20 Still yet nore preferred are conpounds of
Formula | wherein: Rl is 19 WD 01/70232 PCT/US01/07094 O R R4/ N3 R2
i s ROSO2;wBd1j7e23ksobutyl; R4 is RGC(O; 5 R5 is sel ectedplirasei/fmogr oup
consi sting of: 5-nmethoxybenzofuran-2-yl, benzo[b]thiophen-2-yl,

3- et hyl - benzof uran-2-yl, thieno[3, 2-b]thiophen-2-yl, benzofuran-2-yl,
furof 3, 2-b] pyri di n-2-yJ<and 3-nethyl-furo[ 3, 2-b] pyridin-2-yl; preferably
benzof ur an- 2- yl Nrgf 3,2-bl gyridin-2-yl, and

3-net hyl -fur.o Py TN ov 2-Jy 1 ; t preferably benzofuran-2-yl. RI is
nsfstinglQf? pyridin-2-yl and 1-oxy-pyridin-2-yl,
i
r 7

selected fromt gr oup
10 preferably pyridin-2-yl. \lb'P' is H and R is selected fromthe

group consisting of: 5-, 6-u -pethyl, preferably 6- or 7- nethyl, nost
preferably cis-7-nmethyl, as shown in Formula la: RI\ R* NO N15 R" R la
wherein R'" is nethyl. Conpounds of Fornula | selected fromthe follow ng

group are particul arl Y eRies elb&lic acid {(S)-3-methyl-1-[(4R 6R)-6-methyl-3-oxo-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide:

o)
v
O
© N\S\\N
H .

X [=°
5 €

benzo[b]thiophene-2-carboxylic acid {(S)- 1-[(4S,6S)-6-methyl-3-0xo-1-(pyridine-2-sulfonyl)-
azepan-4-ylcarbamoyl]-3-methyl-butyl }-amide:

0
N o]
H
(o] \N
N\ﬁto
H,C 0 )
10
benzo[b]thiophene-2-carboxylic acid {(S)- 1-[(4R,6R)-6-methyl-3-0x0-1-(pyridine-2-sulfonyl)-

azepan-4-ylcarbamoyl]-3-methyl-butyl }-amide:

N H
@ﬂ”jﬂ*ﬁb 0

N\ﬁ\o

(o}
,C ©

21



20 enbodi nents of the present invention: 5-nmethoxy-benzofuran-2-carboxylic
acid {(S)-3-nethyl-I-[(4S, 6S)-6-net hyl -3-o0xo0-1-
(pyri di newgd-osgbfzenyl ) - azepan- 4-yl car banoyl ] - butyI } - am depcQsWQ1dd 70232
PCT/ US01/ 07094 O Q2\ HO OHN Os 0 11 H3C O

?( g;et 20;(% : Ey{‘z f F% C%caﬁg%kléﬁcacgic&g)é_1-:EQ4S,68)-6-methyl-3-oxo-1-(pyn'dine-2—

(pyri di ne- 2sﬂfmhfrlwawp)magzemmélylyji-ﬁﬁmlyamml}-]athyI }-amide: 0 o H3CO HO N
N-il°/ 5 H3C O benzo[ b] i hi ophene-2-carboxylic acid (S)-
1-[ (4S, 6S) - 6- et hyl - 3=6Ko- 1- (pyri di ne- 2-sul fonyl) -
azepan-4-ylcarb ylc]-3 met hyl -butyl }-amde: OHOHN/ 1 N _ 0 ~N11
H3C 0 10 b [ b eme- carb I|c acid {(S)-
1-[ (4R 6R) - I-3‘-o o- 2- sulfonyl)
azepan- 4-yl car banoyl ] - 3°rret hyl - } amde: 0O HO 0-2~~
n\°

5 3-methyl-benzofuran-2-carboxylic acid {(S)- 1-[(4R,6R)-6-methyl-3-oxo-1-(pyridine-2-
sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-butyl }-amide:

thieno[3,2-b]thiophene-2-carboxylic acid {(S)- 1-[(4S,6S')—6-methy1—3—oxo—1—(pyridine—2-
10 sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-butyl }-amide:

H
\\ s N N, Z \

N\ﬁto

H,C o

thieno[3,2-b] thiophene -2-carboxylic acid {(S)- 1-[(4R,6R)-6-methyl-3-ox0-1~(pyridine-2-
sulfonyl)-azepan-4-ylcarbamoyl}-3-methyl-butyl } -amide:

S AN
H
(o) ——y
N—gl N
N o

N (o]
H,C .
15 X :
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S HNOtNTrj~"NH3IC 0 21 WO 01/70232 PCT/ US01/ 07094

3-net hyl - benzof ur an- 2- carboxylic acid {(S)-

1- [(43, 6Svo1Aeishy| - 3- oxo- 1- (pyri di ne- 2- PCT/US01/07094

sul fonyl ) - azepan- 4-yl car banoyl ] - 3-net hyl -butyl }-amde: CH3 O C3~\ HOO
T [N (4 Qg 0 enzgfuhalﬁl—?ict- fg,&%ﬁ” ﬂ?fgg -3 H‘l%ﬁ'&%f H4§9R?7 %%E@P%%Jd ?(&?i'dgxeiz( S) -

sul f onyl ) azléfmﬂ)ﬂzeyhleé-wbammp}@}tm{ahwe- butyl }-amide: CH3 OH OHNO
6N-S I1 O H3C O thi eno 3, 2-b] t hi ophene- 2-carboxylic acid {(S)-

1-[ (4S, 6S) - 6- et hyl ,3-gxo0- 1- (pyri di ne-2- 10

sulfo bam) I] 3 nmet hyl -butyl } -amde: 0 s Ho cl~s--A
HN1 o[ 3, 2-b] thiophene -2-carboxylic acid
{(S)- 6f ool- ridine-2-

sul fonyl) - azepan 4 yl carba yI ~o3- hyI butyl }-amde: 0 s cs~- Ho sHN

|\°
CH,

5  benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4R,7S)-7-methyl-3-oxo0-1-(pyridine-2-
sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide:

I

N

o=w
//
O

benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7S)-7-methyl-3-0x0-1-(pyridine-2-
10  sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide:

ot

//
o

O

benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4R,7R)-7-methyl-3-0x0-1-(pyridine-2-
sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide:

15

23



ON7?-0 15 H3C 0 22 WO 01/70232 PCT/ US01/ 07094 benzofuran-2-carboxylic
acid { (S)-3-nethyl- | -[(4S, 7R)-7-net hyl - 3- oxo-1-(pyri di ne- 2-

sul fonyl ) w@ZRPass4- Yl carbanoyl ] -butyl }-amide: Oo 1 O HPdQdhkhdd, CH3 O
5 benzof uran-2-carboxylic acid

{(S) - 3- met hy| o[ ARiafiR)y GrdBR LW dcid3r 87 Ps LFh €y RE T Fiethyl-3-0x0-1-(pyridine-2-

sul fonyl) - agdéo gﬁ-‘ﬂ%@%&%ﬁ%%&%htg}??(fzn%ﬁ?gg.t(h%bﬁf%%ﬁthm % OxoO1 Spﬁndlfi 2CCI—|3 (@]
benzof ur an- ulfoaylbezephn-¢-ykeibadm¢yl]-butyl}-amide:
(S)-3-nmethyl-1-[(4S,7S); 7-met hyl - 3- oxo- 1- (pyridi ne-2- 10

sul fonyl ) - azepan- 4- rbanoyl ] -butyl } -amde: 0 Q~\ Ho OHNN

Nr-0 CH3 O any2- cagboxylic acid {

(S)-3-met hyl{| -X: mit hyl /8x0x0-1- (pyri di ne- 2-
sul fonyl ) - az&pan- 4-yl cgr banoyl ] - it | }-amde: O
CH,

~s&

[i~°

b

5  2,2,4-trideutero-furo[3,2-b]pyridine-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-
oxo-1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide:

3-methyl-furof3,2-b]pyridine-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-oxo0-1-
10  (pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-amide:

CH,

[0)
N AN
72
Lﬁ*

Iz
Q.
\ZI
(=
P-4
|
]
o N
z/
—
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HO HNO2YA N N.I~O 15 CH3 0 23 WD 01/70232 PCT/ US01/ 07094

furo[ 3, 2-b] pyri di ne-2-carboxylic acid {

(S)-3-net 4S, 7R) - 7- met hyl - 3- oxo- 1- (pyri di ne- 2-

sulfonyl)a?zdelmin&4 yl carbamoyl ] -butyl } -amide: O %HOHON NI O o3
05 2,2, 4 J 3
S8 et %Zdéft%fi%.ﬁ% ?%xé%ﬂiﬁ f@roﬁﬂﬁ@&rﬁdl&% bR ROXN | (§)-8%ethyl-1-[(45,7R)-7

0x0- 1- (pyr i aiertyl-2-osetl {pymidine- m&mmwmlmm]]-bbwﬂ]yimye amide: 0 N\ O
C-I\\ OHNDDDO-~N\ NII~0 CH3 O

3-met hyl - fur o[ 3, 24b] pyr{ di ne-2-carboxylic acid {

(S)-3-nethyl -\ 4S 7R) 7- meg hyl - 3-oxo-1- 10

(pyri di ne-

\' ON~N IK=0

WI@bamyl] butyl } -amde: CH3 OH OHN
N—.,

>

0]

5  quinoline-6-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-0xo0-1-(pyridine-2-sulfonyl)-
azepan-4-ylcarbamoyl]-butyl }-amide:

10  quinoline-3-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-ox0-1-(pyridine-2-sulfonyl)-

azepan-4-ylcarbamoyl]-butyl }-amide
(o] 0, o
I
ooy
P H : 0

15 5-methoxy-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-ox0-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl}-butyl }-amide

20 3-methyl-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-oxo-1-(pyridine-
2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide

25



24 WD 01/70232 PCT/ US01/ 07094
2,2,4-trideutero-3-nethyl-furo[ 3, 2-b] pyri di ne-2-carboxylic acid {
(S)-3-net 4S, 7R) - 7-
nethyl-3-§¥%@?@%%yridine-2-su|fonyl)-azepan-4-y|carbannyugﬁgg%)m?Pgnide
CH -300D OHNtNO CH3 O 5 qui noline-6-carboxylic acid
{(S)-3-nmethyl-I-[(4S, 7R) -yYvtet hyl - 3- oxo- 1- (pyri di ne- 2-sul fonyl ) -

azepan- 4-yl car banoyl ] -bdisyl }-anmide: ft o\VMJ ' | ~HHO N O 10

qui nol i ne-3-carb xigt@jm.d
{(S)-3-rreth>@§?a% SR 7- met hyl - 3- oxo- 1- (pyri di ne- 2-sul fonyl) -

azepan- 4-yl rmﬁfl]-butyl }-amde NJ( ~c:rFo. s \15
5- met hoxy- benzof ur'an- 2-carboxylic acid .

{(S)-3-nmethyl-1-[(4S, 7R) - 7- et hyl - 3- oxo- 1-

(pyri dine-2-sul fonyl)-azepan-4-yl carbanoyl]-butyl }-amide o so 0 00 o bH,
20 3- et hyl -hiedzN?-bItkibphtne2chdawyilic acid §(SO-3-methyl-1-[(4S,7R)-7-methyl-3-0x0-1-

{(S)-3-nmethyl -|1-[(4S,7R)-7-net hyl - 3- oxn- 1- ri di ne-
2- sul fonyl )-(Mlé’ﬁjﬁf?-:%‘lfy’i‘%}jﬁzﬁ%ﬁ%‘gﬁf%‘gﬁvﬁ*}“‘é’2 @ 25 WD 01/ 70232
PCT/ US01507094 ors O

quinoxaline-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-0x0-1-(pyridine-2-
sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide

10 ;
thieno[3,2-b] thiophene-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-ox0-1-(1-oxy-
pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide
4 s [ 0
© N\é? G
Y
o_ .
15

3-methyl-benzofuran-2-carboxylicacid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-0x0-1-(1-0xy-
pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide

o 0 o
" N,,
ol
° Mg A
¢
0 ;

26



0 00 thieno[3, 2-Db]thiophene-2-carboxylic acid { (S)-3-nethyl-I|

-[(4S, 7R) - 7- et hyl - 3- oxo- 1-

(pyri di newgo3ubdzenyl ) - azepan- 4-yl car banoyl | - butyI }-am de por@No/QoDs0 0 0
S \\ N qui noxal i ne-2-carboxylic acid { (S)-3-nethyl- I

4S, 7R) - 7.
SLI( f onyl g a%%géﬁn%h X ﬁaggzégg% a(al% {](é)dé’ rtmgtfl)%}1 548 Zjlg'?\'lmethyl N”f\ﬂ I- H %y,\@yrfgme 2
t hi eno[ 3, 2- im]lfonj'i} han«éymarbands;@@lm}:ammed _
{(S)-3- rrethyl-l-[(4S 7R) - 7- met hyl - 3- oxo- 1- ( 1- oxy-

pyri di ne- 2- I zgpan- 4-yl carbamoyl ] -butyl }-amde O S. O SANO
N O 15 3- yl ybenio ran 2-carboxylicacid {
(S)-3-methyl-1-[(4Sg7 -7 Lyl - 3- oxo- 1- (1- oxy-

pyri di ne- 2-sul fonyl ) -az
NO" OO0 26

\4/ Icarbarmyl] butyl }-amde Oo Z~/-%N O

5  quinoline-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-oxo-1-(1-oxy-pyridine-2-
sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide

et ¢ Cﬁ«s

5,6-difluoro-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-0x0-1-(1-0xy-
10  pyridine-2-sulfonyl)-azepan- 4-ylcarbamoyl]—buty1}-armde

L

5-fluoro-3-methyl-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-0x0-1-
(1-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide

15 ;
5-fluoro-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-ox0-1-(1-0xy-
pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide
- ¢55 :
F o] o aN—g é\/
2 T
20
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WO 01/ 70232 PCT/ US01/ 07094 benzofuran-2-carboxylic acid { (S)-3-nethyl- |
-[(4S, 7TR) - 7- net hyl - 3- oxo- 1- (1- oxy- pyri di ne- 2-

sul fonyl ) w@ZAPassn4- Yl carbanoyl | -butyl } -amide o a Qar NgypusefoMes~0C 0 O
5 qui nol i ne-2-carboxylic acid

{(S)-3-nmethyl-1-[(4 R) - 7- et hyl - 3- gxo- 1- (1-.0Xys pyri di he-2-

sul fonyl ) - agé‘l?%[é‘ra?éﬁ M@F?W§ﬁm}acér#%e3ﬂ¥th§”0k%% f‘mEﬁhN?'o’i?']O

5, 6- di f | uor or-benFatineanuRorydrdaepaydiyicastaindylf-b(t$)}-amaet hyl - |
-[(4S, 7R) - 7- net hyl - 3- oxo- 1- (1- oxy- 10

pyridi ne-2-sul fo yh%;a;gpan-4-ylcarbanDyI]-butyI } -amde NN, O O ON
F. QO / 5-fl ok t byl wbenzof uran- 2-carboxylic acid {

(S)-3-nmet hyl¢- N=¢ (4S07R) - #srgThyl - 3- oxo- 1-

(1- oxy- pyri dihe- 2- sul f orty°)¥4zepan- 4-yl car banoyl ] -butyl }-amide ONN,, O
FOONS1 0 15 0 5-fluoro-benzofuran-2-carboxylic acid {
(S)-3-nmethyl-1-[(4S, 7R) - 7- net hyl - 3- oxo- 1- ( 1- oxy-

pyr] dines 2- oo dromhedabo SR T ) £ RPN ad TR Wt i B0 L (Loty-pomatne 2| © © O

sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide

o]
o]
N N
o
N\s//0
A /
o] /;

(S)-2-(2-cyclohexyl-ethanoylamino)-4-methyl-pentanoic acid [(4S,7R)-7-methyl-3-oxo0-1-(1-
10 oxy-pyridine-2-sulfonyl)-azepan-4-yl]-amide

0
o
N N
o]
N\S/P
(o] # ;

(S)-2-(3-cyclohexyl-propanoylamino)-4-methyl-pentanoic acid [(4S,7R)-7-methyl-3-oxo-1-(1-
oxy-pyridine-2-sulfonyl)-azepan-4-yij-amide

[o]
[o]
N N,
© N‘S'p

15

(S)-2-(4-cyclohexyl-butanoylamino)-4-methyl-pentanoic acid [(4S,7R)-7-methyl-3-0x0-1-(1-
oxy-pyridine-2-sulfonyl)-azepan-4-yl}-amide

28



O 20 27 WO 01/70232 PCT/US01/ 07094 3-nethyl -furo[ 3, 2-Db]

] pyridine-2-carboxylic acid {(S)-3-nethyl-1-[(4S, 7R)-7-net hyl - 3- oxo- 1-

(1- oxy- pdejdlﬂﬁm% sul fonyl ) - azepan- 4-yl carbamoyl ] - butyl } - 6l&187006\NNS O
NCO 0 5 cycl ohexanecar boxylic acid

{(S)-3- rrethyl-l-[(4S 7R) - 7- met hyl - 3- oxo0- 1- ( 1- oxy- pyri di ne- 2-

sul fonyl ) - azepan-4-yl carbanoyl ] -butyl }-amde 0O NNO\ ~O ;S

(S) - 2- ( 2- cyehhexyclorixyhpaydnayihminp -4-maehly ydntapein taid ¢4, 7TRE-7 dnethyl-3-oxo-1-(1-
[(4S, 7R) - 7-

oXy- pyr| di nggfggflﬂﬂ eé%ﬁ}ﬁﬁonﬂgéﬁ?ﬁﬁ‘ “HYNPPidside 0 NNON o S ON

(S)-2-(3-cyc hexyl o anoyl am no) - 4- net hyl - pent anoi ¢ acid :

[ (4S, 7R) - 7- oxy-pyridi ne-2-sul fonyl ) -azepan-4-yl]-ani de
N-NNS 15 (S) 2 (ﬁ ﬁvegyl but anoyl am no) - 4- et hyl - pent anoi ¢ acid

[ (4S, 7R) - 7- net hyl - 3- oxD-

benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-0x0-1-(5-trifluoromethyl-
pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide

SN N VoW,
N " N-S— F
0 N 16 N E

o/

10 5-fluoro-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-oxo0-1-(5-
trifluoromethyl-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } -amide

F
‘E 1 o © Q =~ F
N ) N-S—4 >—'(-F
YNy N C § N7
o
thieno[3,2-b] thiophene-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-0x0-1-(5-

15  trifluvoromethyl-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide

9 4 O o

benzofuran-2-carboxylic acid {1-[(4S,7R)-7-methyl-3-oxo0-1-(pyridine-2-sulfonyl)-azepan-4-
ylcarbamoyl]-cyclohexyl }-amide

, FTP
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oxy-pyridi ne-2-sul fonyl)-azepan-4-yl]-amde N 0 ONS O / 0 28 W
01/ 70232 PCT/ US01/ 07094

(S)-2-(5-gNrdiPaeny! - pent anoyl ami no) - 4- et hyl - pent anoi ¢ amliéT/USOl/O 4
[(4S 7R) 7 rret hyI 3-oxo-1- (1- oxy-pyridine-2-sul fonyl)-azepan-4 7019 am de N

"t (25, 7Ry 7 Rt S sbRais ] G5 pdiBr B 1R me it S e-1-yridine 2

pyri di ne- 2- sulkdn9niukdpanz gparatoyli-baylammgd | - butyl }-amide ( 1O 0 0 F O NN
"NO Q@ a-0] 0~ 10 5-fl uoro-benzofuran-2-carboxylic acid

{(S)-3- rrethyl-l-[(4S 7R) - 7 et Ay - 3- ox0- 1- ( 5-

trifluoronet I- yI’IdD e 2\ ¥onyl ) - azepan- 4-yl car banoyl ] - butyl }-am de O
OOF F, (:) Q N~ F OONFthleno[32b] t hi ophene- 2- car boxylic

ac {(S)-3- rret ’R) - 7- met hyl - 3- oxo-1- (5- 15
tr I or onet hyl ° |ne 2-sul fonyl ) -azepan-4-yl car banoyl ] -butyl }-amde O
0 OF S NN " OIQ: F  benzofuran-2-carboxylic acid {

1-[(4S, 7R) - 7- net hyl - 3- oxo- 1- (pyrl di ne- 2-sul fonyl ) - azepan-4

5  furan-2-carboxylic acid {(S)-3,3-dimethyl-1-[(4S,7R)-7-methyl-3-0x0-1-(pyridine-2-sulfonyl)-
azepan-4-ylcarbamoyl]-butyl }-amide 4

0
/ O
o X

thieno[3,2-b] thiophene-2-carboxylic acid {(S)-3,3-dimethyl-1-[(4S,7R)-7-methyl-3-ox0-1-

=

o |

10  (pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl}-butyl }-amide
L)
QMg

\S/ o] ° N’S\\ N
o] -7(

benzofuran-2-carboxylic acid {(S)-2-cyclohexyl-1-[(4S,7R)-7-methyl-3-0x0-1-(pyridine-2-
sulfonyl)-azepan-4-ylcarbamoyl]-ethyl }-amide

’ O
furan-2-carboxylic acid {(S)-2-cyclohexyl-1-{(4S,7R)-7-methyl-3-0x0-1-(pyridine-2-sulfonyl)-

azepan-4-ylcarbamoyl]-ethyl }-amide

30



yl car banoyl ] - cycl ohexyl }-amide O Ol NNON-~ 20 29 W 01/70232

PCT/ US01/ 07094 t hi ophene- 3-carboxylic acid

{(S)-3, 3-woetmsh- | -[ (4S, 7R) - 7- net hyl - 3- oxo- 1- (pyri di ne- 2pcT/Us01/07094

sul fonyl ) - azepan- 4-yl carbamoyl ] -butyl }-amde ~S ON ON \\ g~N~ O IIlll
N,. ", OJ5 furan-2-carboxyLk¢c acid

{(S)-3,3-dinethyl-1-[(4S, OZ -met‘hyl - 3-0x0- 1- (pyridi ne-2-sul fonyl) -
azepan- 4-yl ¢ \ba %’m -amde OB N N N O thieno[3, 2-b]

t hi ophene- 2- t‘»(j‘m 4d {(S)-3,3-dinmethyl-1-[(4S, 7R) - 7- net hyl - 3- oxo- 1-
10 (pyri di ne- 2-sukf onyl) - azepan-4-yl carbanoyl ] -butyl }-amide OS | O"' O
S N O benzofuran- \@ar boxylic acid {

(S)-2-cycl ohexyl -1-Y14S, 7R) - 7- et hyl - 3- oxo- 1- (pyri di ne- 2-

sul fonyl ) - azepan- 4-yl car banoyl ] -ethyl }-amide ~I \Q 1 15
furan-2-carboxylic acid

{(S) - 2- cycl| driephghe-3-cdrpeS]i7 R)id TSHR1ichgibhelylok[§43.7R)p%miedyFoxd- b (pyfiding-2) -

sulfonyl)-azepan-4-ylcarbamoyl]-ethyl }-amide

e
\
@\’r \/& OU>S\\ )
s H )
= N ,
Y N "y
: H
o ‘\O
5
3-methyl-furo[3,2-b]- pyridine-2-carboxylic acid {(S)-2-cyclohexyl-1-[(4S,7R)-7-methyl-3-
oxo-1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-ethyl }-amide

10 ;
(2R,4aR,8aR)-octahydro-benzo[ 1,4]dioxine-2-carboxylic acid [(S)-1-((4S,7R)-1-
methanesulfonyl-7-methy 1-3-oxo0-azepan-4-ylcarbamoyl)-3-methyl-butyl]-amide
o8 8
@ ])L”YL”""D““E_
“o /(
15

furan-2-carboxylic acid [(S)-2-cyclohexyl-1-((4S,7R)-7-methyl-3-oxo0-1-propyl-azepan-4-
ylcarbamoyl)-ethyl}-amide
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azepan- 4-yl carbanoyl ] -ethyl } -am de 30 WO 01/70232 PCT/US01/07094 i O OS
N ~N H thiophene-3-carboxylic acid {

(S)-2-cyovehenydsz| - [ (4S, 7R) - 7- net hyl - 3- oxo- 1- (pyri di ne- 2- pcT/US01/07094
sul fonyl ) - azepan-4-yl carbanoyl ]-ethyl }-amde i 11 OO\NQ S/ HI11 N
~/ ~H1 O\0 5 3-nmethyl-furg[3,2-b]- pyridine-2-carboxylic acid

{(S)-2-cycl ahgxyl -1 - (45, - 7- et hyl - 3-
0x0- 1- (pyri di =gUb: | y~azepan- 4-yl carbanoyl]-ethyl }-amde s -NOO

S%N N~OHu. e 10 b (2R 4aR 8aR) - oct ahydr o- benzo[
1, 4] di oxi ne- 2-car bo yc acid [(S)-1-((4S, 7R) -1- net hanesul fonyl - 7- net hy
1- 3- oxo- azepan- 4-yl anoyl ) - 3-nmethyl -butyl]-amde 000 N. -1 O O

thiophene-3-carboxylic acid [(S)-2-cyclohexyl-1-((4S,7R)-7-methyl-3-oxo-1-propyl-azepan-4-
ylcarbamoyl)-ethyl]-amide

benzofuran-2-carboxylic acid [(S)-2-cyclohexyl-1-((4S,7R)-7-methyl-3-oxo0-1-propyl-azepan-4-
ylcarbamoyl)-ethyl}-amide

10
1-(3-cyclohexyl-propanoylamino)-cyclohexanecarboxylic acid ((4S,7R)-1-cyclohexylmethyl-7-

methyl-3-oxo-azepan-4-yl)-amide
0 ° N
0 “ _

15 benzofuran-2-carboxylic acid [1-((4S,7R)-1-cyclohexylmethyl-7-methyl-3-oxo-azepan-4-
ylcarbamoyl)-cyclohexyl]-amide

N ? ) N
o000
0 “ :

benzofuran-2-carboxylic acid [(S)-3-methyl-1-((4S,7R)-7-methyl-3-0xo0-1-propyl-azepan-4-
20  ylcarbamoyl)- butyl]-amide
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15 furan-2-carboxylic acid

[(S)-2-cycl ohexyl-I-((4S, 7R) - 7- net hyl - 3- oxo- | - propyl - azepan- 4-

yl car bamoyb)s1 @byl ] - am de 31 WO 01/ 70232 PCT/ US01/ 07094 @cx/dNo1/o700d N'AN O
t hi ophene- 3-carboxylic acid [(S)-2-cycl ohexyl- | -((4S,7R)-7-nethyl -3-o0xo-

| -propyl - an- 4- ylcarbanDyI) ethyl]-amde o ~ON 3NN 50
benzofuran-jfﬁﬁfﬁmT

[ (S)-2-cycl ohexyl \fﬁ48 'A7/néthyl 3- oxo- | - propyl - azepan- 4-

yl carbanoyl ) -ethyl] -am de~C0*) / I ONN., O 10

1- (3-cycl ohexyl - pr&g;noylanlno) cycl ohexanecar boxylic acid

((4S, 7R) - 1- cycl ohexyl nmet hyl - 7- net hyl - 3- oxo- azepan-4-yl)-amde 0 0 CO 15
benzof uran- 2- carboxylic acid

1- ((4S, 7R) - 1-cycl ohexyl net hyl - 7- net hyl - 3- ox0- azep
£,| Cg.l(‘ b armyl) f2 %TSO(I(«%%/ y nylannn)c/)-4 methyl- pentanoy?ammo) 2-methyl-6-oxo-

azepane-1-carboxylic acid benzy] ester

“4555

5
benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-1-(1-morpholin-4-yl-
methanoyl)-3-oxo- azepan-4-ylcarbamoyl]-butyl }-amide
M J¢ é O
10

(8)-2-(3-cyclohexyl-propanoylamino)-4-methyl-pentanoic acid [(4S,7R)-7-methyl-1-(1-

morpholin-4-yl-me thanoyl)-3-oxo-azepan-4-yl}-amide
w Jﬁi\f JLm

15 (2R,55)-5-{(S)-2-[(1-benzofuran-2-yl-methanoyl)-amino]-4-methyl-pentanoylamino }-2-

methyl-6-oxo-azepane-1-carboxylic acid (tetrahydro-pyran-4-yl)-amide

o]
N

(o}
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O ONNZ1,. O benzofuran-2-carboxylic acid
[(S)-3-nmethyl-1-((4S, 7R)-7-net hyl - 3- oxo-1| - propyl - azepan-4- 20 yl car banoyl ) -

butyl]- anw,em%mxéxo 01/ 70232 PCT/ US01/ 07094 }'0l~ 0 0 NV “PérrNGiiereoeH H3C~
3 CH3 (2R 5

o) azopane. (GBS AP LA Rp AT P ARBI TR 5 T O

benzof uran- 3emm’o§0ﬁxyﬂd}€2-mﬁhyﬂ 6foxo-azepan-1-yl)-methanoyl]-amino } -4-methyl-pentanoic acid
(S)-3-rrethy| -I -1(4S, 7R) - 7- et hyl - | - (1- nor phol i n- 4-yl - et hanoyl ) - 3- oxo-
azepan- 4-yl && |]-butyl }-amide CH3 O HCHH3 O NN'. OHONA-~ O
CH3 10 (9S)-2- (3 cycl ohexyl - propanoyl am no) - 4- net hyl - pent anoi ¢ aci d

[ (4S, 7TR)-7-net h (&‘; fl- m)rphol i n-4-yl-me thanoyl) - 3-o0xo0-azepan-4-yl]-am de
H3 OCH3 O

Y .

2

(S)-2-{[1-((2R,58)-5-{(S)-2-[(1-benzofuran-2-yl-methanoyl)-amino]}-4-methyl-

pentanoylamino }-2-methyl-6-oxo-azepan-1-yl)-methanoyl]-amino }-4-methyl-pentanoic acid

Sxs

b

10

(S)-2-{[1-(4-{(S)-2-[(1-benzofuran-2-yl-methanoyl)-amino}-4-methyl-pentanoylamino }-3-oxo-

azepan-1-yl)-methanoyl]-amino }-4-methyl-pentanoica cid methyl ester
o
[0} H
| A
o N\./ﬁ\ﬁ'.z:\)’q : o~
o) H 7
7/ .

15
(8)-2-{[1-(4-{(S)-2-[(1-benzofuran-2-yl-methanoyl)-amino]-4-methyl-pentanoylamino }-3-oxo-

azepan-1-yl)-methanoyl]-amino }-4-methyl-pentanoic acid

S PR,

v
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O CH3 15 (2R 55)-5-{

(S)-2-[(1-benzofuran-2-yl - met hanoyl ) - am no] - 4- net hyl - pent anoy! am no} - 2-
met hyl - 6-@xpyagepane- | -carboxylic acid (tetrahydro-pyran- AP— /ﬂs-oil 'dﬁ@ 0/~
"V ON-NI" -FN-( .O O Ov 33 WO 01/70232 PCT/ US01/ 07094 - /Eﬁ

e 'E 5215035/ ISZam (r§534(me§’yi% {E](’/L (9%95&% @glpgﬁé -4 e hﬁ'g'?ﬁa lfgé?]ﬁi"ﬁﬂ’g’?gymal“ino]“

(
n
4- net hyl - taamarﬁmapﬁ—dxo-mpiwi-yl@&feﬂnﬁnd?l]@nﬁn@-pehtaﬂ;m@a@j Methyl dder 5 (S) - 2- {
1- ((2R 59) - 5- { (S) 2-[ (1- benzof uran- 2-yl - met hanoyl ) - am no] - 4- net hyl -
ent anoyl am no) thyI 6 oxo azepan- 1-yl) - nmet hanoyl ] - am no

4- met hyl - a0|CHa| \ OOsSN-NY "OH 10 (§)-2-{ [1-(4-{
S)-2-[(1- ben Fal- mge h ngyl ) - am no] - 4- met hyl - pent anoyl ami no
X0 azep I-yI) tﬁ(n iyl Zan no} - 4- met hyl - pent anoi ca ci d net hyl
H y-NJ N~HOO7030 5(9-2-{ [ 1-(4-{

[

(1- benzof uran- 2-yl - net hanoyl ) - am no] - 4- net hyl - pent anoyl am no
- azepan-|-yl)-net hanoyl ] - am no} - 4- net hyl - pentanoi ¢ acid H

noe !

3-
te
) -

1-
p
}-
[
p
}-
( 2-
} o]
est er
( 2-
} 0

3- o0xo

5 (S)-4-methyl-2-{[1-((2R,5S)-2-methyl-5-{ (S)-4-methyl-2-[(1-quinolin-8-yl-methanoyl)-amino]-

pentanoylamino }-6-oxo0-azepan-1-yl)-methanoyl]-amino }-pentanoic acid

K

(R)-2-{[1-(4-{(S)-2-[(1-benzofuran-2-yl-methanoyl)-amino]-4-methyl-pentanoylamino }-3-0xo-

10 azepan-1-yl)-methanoyl]-amino }-4-methyl-pentanoic acid methyl ester

eVt s
Y%ﬁ

(R)-2-{[1-(4-{(S)-2-[(1-benzofuran-2-yl-methanoyl)-amino]-4-methyl-pentanoylamino }-3-oxo-

azepan-1-yl)-methanoyl}-amino }-4-methyl-pentanoic acid

15

4,5 (R,S)-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[5-methyl-3-oxo-1-(pyridine-2-
sulfonyl)-azepan-4-ylcarbamoyl]-butyl }amide:

33
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OcJh4DyoH, O 34 WO 01/70232 PCT/US01/07094 (S)-4-nmethyl-2-{ [I-((
2R, 5S) - 2-met hyl -5-f (S)-4- nethyl 2-[(1-quinolin-8-yl-nmethanoyl)-am noj -

pent anoyl wayi1Rei5,6- 0xo- azepan- yI) met hanoyl ] - anlno} pent i £dogl Met hyl
ester cjlri NNONIQ O N X O-5 ()-4-methyl-2-{ o159

pert gﬁoiﬁémﬁﬁg’?“}&ézﬁ%&é 2 eSS BT P S bR ghe g "ol

(R-2-{ [ latepad-4-ylcarbamoyl]-butyl}amide:
(S)-2-[(1-benzof uran-2- yI met hanoyl ) - am no] - 4- net hyl - pent anoyl am no

}-3- oxo- 10 azepan- 1; nethanoyl] am no} - 4- et hyl - pent anoi ¢ aci d net hyl
ester |/ 0 0.0% ﬁ:g G O(R-2-{ [ 1-(4-{
(S) 2- [(1 b @B;? r an- oyl ) - ami no] - 4- net hyl - pent anoy! ani no

}-3-o0xo- azepdn-1-yl)- nethanoyl] amno } -4-nmethyl-pentanoic acid O \ N N
O \ ONO 15 4,5 (R YS)- benzof ur an- 2- carboxylic acid
{(S)-3- nethyl-l-[5 nmet hyl - 3- oxo- 1- (pyri di ne- 2-
sul fonyl - azepan-4-yl carbanmoyl ]-butyl } amde: 0 OHO ONHp~tN\ ~
N 20
P 4S, 5R-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[S-methyl-3-oxo-1-(pyridine-2-sulfonyl)-

azepan-4-ylcarbamoyl]-butyl }amide

o]
Q i, 9
o N N-5—
| H o} 0 N=
. 5

10
4R, 5R-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[5-methyl-3-oxo0-1-(pyridine-2-
sulfonyl)-azepan-4-ylcarbamoyl]-butyl }amide
i
Q o]
& N
15

4R, 5S-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[5-methyl-3-oxo-1-(pyridine-2-sulfonyl)-
azepan-4-ylcarbamoyl]-butyl }amide:

on

Q 0
o~ N‘a:N—'é/\
|H O ; O N=
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35 WD 01/ 70232 PCT/ US01/ 07094 4S, 5S-benzofuran-2-carboxylic acid
{(S)-3-nethyl-I|-[5-nethyl-3-o0xo0-1-(pyridine-2-sul fonyl)-

azepan- 4-yraligayoyl 1 -butyl } amide: 0 0 HONS \ + ' @y

5R- benzof ur an- 2- car boxylic acid

{(S)-3-nmethyl -1-[5-net hyl - 3-o0xo0-1-(pyridi ne-2-sul fonyl) -

azepan- 4-yl carbanoyl ] -butyl } amde 0 O HONS/ \ N 10 4R

5R- benzof ur dRy-2- -b@prb@ﬁ;yﬂ-iﬁlﬂnedwﬂ-gentanoic acid [(4S,7R)-7-methyl-3-oxo-1-(pyridine-2-sulfonyl)-
{(S)- 3rrethyalzpd y!| - 3-oxo- 1- (pyri di ne- 2-

sul fonyl ) - aze {/r%t"arbarmyl] butyl } amde 0 OOHN O OO0 - 15 4R
5S- benzof ur an- 2- car boxylic acid

{(S)-3-methyl -1-[5-nethyl -3-oxo-1-(pyridine-2-sul fonyl)-
azepan- 4-yl c@a@g utylo } ide: 0O OOH. ONSO N 36 W 01/70232
PCT/ US01/ 070 NI P 3 yl - 4- met hyl - pent anoi ¢ aci d

[ (4S, 7TR) - 7 nmet hyI\IS 0Xx0 Pp)?‘rl d| ne- 2-sul fonyl )- azepan-4-yl]-am de:

3-Methyl-furo[3,2-b]-pyridine-2-carboxylic acid {1-[(4S,7R)-7-methyl-3-oxo0-1-(pyridine-2-

sulfonyl)-azepan-4-ylcarbamoyl}-cyclohexyl }-amide:

10
N~
a \ ) é Wg:( 6
1-(3-cyclohexyl-propanoylamino)-cyclohexanecarboxylic acid [(4S,7R)-7-methyl-3-0x0-1-
(pyridine-2-sulfonyl)-azepan-4-yl}-amide:
15

A most particularly preferred embodiment of the present invention is benzofuran-2-
20  carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-ox0-1-(pyridine-2-sulfonyl)-azepan-4-
ylcarbamoyl]-butyl }-amide:
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00O N. NSh p 5 3-Mthyl-furo[3,2-b]-pyridine-2-carboxylic acid {
1-[(4S, 7R) - 7- net hyl - 3- oxo- 1- (pyri di ne- 2-

sul fonyl ) wRZ@PAs4- Y| carbamoyl ] - cycl ohexyl }-amide: 10 o gapdsoPoMe® C N O
" ; and 1-(3-cycl ohexyl -propanoyl am no)-cycl ohexanecar boxylic acid

[ (4S, 7R) - 7- et hy lspekif@x@prbsentaBYd ¢otipdndd o8 the pRIAM: JvemRR AR tbhth 1rAEHaHBies 15 0 O
N NNOO N O A nost particularly preferred enbodi nent of the present

invention i 4%enzof uran-2- 20 carboxylic acid v 1 .
{(9) - 3-met hyl - | - cofhpardRo the BBtSponaiz 92%8iak- RMbéEd Afs EnpdhdRMId )-RAZARAR- 4-
yl car bamoyl ] - but ylI” Foam de. O E?Qﬁ 010" ~\ 0 fig comipin iy e 1

01/ 70232 PCTingspponndsad thegyesentfipventiamreecafisariianally oasctrhist e carhen gntes ent

i nventi og a%@hé%tthécl@'tén@. in Exanples 1-64. Conpared to the corresponding 5-

and 6- nmenbered ring conpounds, the 7- nenbered
The present invention includes deuterated analogs of the inventive compounds.

Representative examples of such a deuterated compounds are set forth in Examples 7, 9 and
11. A representative synthetic route for the deuterated compounds of the present invention is
set forth in Scheme 4, below. The deuterated compounds of the present invention exhibit

10 superior chiral stability compared to the protonated isomer.

Definitions
The present invention includes all hydrates, solvates, complexes and prodrugs of the
compounds of this invention. Prodrugs are any covalently bonded compounds which release

15  the active parent drug according to Formula I in vivo. If a chiral center or another form of an
isomeric center is present in a compound of the present invention, all forms of such isomer or
isomers, including enantiomers and diastereomers, are intended to be covered herein.
Inventive compounds containing a chiral center may be used as a racemic mixture, an
enantiomerically enriched mixture, or the racemic mixture may be separated using well-known

20  techniques and an individual enantiomer may be used alone. In cases in which compounds
have unsaturated carbon-carbon double bonds, both the cis (Z) and trans (E) isomers are within
the scope of this invention. In cases wherein compounds may exist in tautomeric forms, such
as keto-enol tautomers, each tautomeric form is contemplated as being included within this
invention whether existing in equilibrium or predominantly in one form.

25 The meaning of any substituent at any one occurrence in Formula I or any subformula
thereof is independent of its meaning, or any other substituent’s meaning, at any other
occurrence, unless specified otherwise.

Abbreviations and symbols commonly used in the peptide and chemical arts are used
herein to describe the compounds of the present invention. In general, the amino acid

30  abbreviations follow the [UPAC-IUB Joint Commission on Biochemical Nomenclature as
described in Eur. J. Biochem., 158, 9 (1984). .

"Proteases” are enzymes that catalyze the cleavage of amide bonds of peptides and
proteins by nucleophilic substitution at the amide bond, ultimately resulting in hydrolysis.

Such proteases include: cysteine proteases, serine proteases, aspartic proteases, and
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ring conpounds of the present invention are configurationally nore stable
at the carbon center 5 alpha to the ketone. The present invention includes

deut er at e Afidegs of the inventive conpounds. Represent %1“/@;0%%?' es of
such a deuterated conpounds are set forth in Exanples 7, 9 an 11. A

representatiy nthetic,route for .the de rated c unds of the present
i nvention i smgglz%roﬁegrg Shqnlhenc%[l Oglr]é;s Oﬁ?helgé S%n\lfv%n%?%gn(%eu‘%g%% cg(élrg’1r'cfltljnr‘gr’pr}c')ol5‘F’]ds of the
present i nveswohgintoakdérzyme than shepelsirae anhinrgahera tasdaiok subjecttonjravagelafiew t he

protonated isoner. . Definitiops he, present, i nvention .includes all
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ng to al |
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conpounds coftlglicHrengucipee lsipg mehirhies phgylalaing pEelingssegng, fueaping. HIPPHe, an
enant i oneri c@ldsife B Vaifked M xture, or the racem c mxture nmay be separated
usi ng wel | -known 20 techni ques and_an individual enantioner may be used
al one. | n cases i 'hlydroige o opgludes al of &s passibledsotaped incldingn dearvam ot dRibl e

bonds, bgfh §hegci,gg \(kﬁghnﬁ;ng oiph gNBE) isonmers are within the scope of this
i nvention. In cases erein conpounds may exist in tautoneric forms, such
as ket o- enol t aut éitedatkyl"@aepplicd beroimay meanf ©rimlids substitutadznd nesibstitntésrethyl,

el uded wi thi ! b
pr edorm nant | S eR D) b AEbAGTer R, B T B ey
occur rence iandhoxylrendth¢ simpleatiphasia ifooeruliezeof t Gepabyl may be nptémeldebstinged byt s
Tean NG, o fRsS SRRl SO S0 R TRAN B4 AL oAl SkIe o pTE Y AACe

unl ess speci%rln erw se. evi a ns and s ols co y'used in the
pepti de Bnd RHNGOHRBO0sRAF €CQANR] 4, N(CeNH)NH, (Hs,0C 4. frgcibileyl codpoimitse of t he

present inveption. | eperal ., the amr ci%@ﬁo ab%] evj tiosﬁ | ow t he
TUPAG- | UB Joknt> ki o i epsPienian et b Chsnsiicrastlhad b2 alidniitsed i n
Eur. J. Bi ochgtivalkyl 8§, catkyl, BO&%) calkyPiratiReEgsalkal endRiZieagectdddiontas goyz e t he
cl eavage of am.de bg&ﬁf of H&ﬁpt I des H?{Ed r O(Eg):i s by nucl eophilic
substi t ut i on G tPRE" 'Cd_eﬁa dr-Coreafh e e_etf Ybng in hydrol ysis. Such
prot eases i ncl ude'C3cieséleding" & PhRAIREn iS Hehrl @ REIQIECAS QFutedSidAh{bSttuted
prot eases, and 38 WD 01/ 70232 PCT/ US01/ Q7094

20 cyclopropane, cyclobutane, cyclopentane and cyclohexane.

"C2-6 alkenyl" as applied herein means an alkyl group of 2 to 6 carbons wherein a
carbon-carbon single bond is replaced by a carbon-carbon double bond. C3-galkenyl includes
ethylene, 1-propene, 2-propene, 1-butene, 2-butene, isobutene and the several isoméric
pentenes and hexenes. Both cis and trans isomers are included.

25 "Co_galkanonyl" as applied herein is meant to include unsubstituted and substituted
acetyl, propanonyl, butanonyl, pentanonyl, and hexanonyl.

"C2-6alkynyl" means an alkyl group of 2 to 6 carbons wherein one carbon-carbon
single bond is replaced by a carbon-carbon triple bond. C2-¢ alkynyl includes acetylene, 1-
propyne, 2-propyne, 1-butyne, 2-butyne, 3-butyne and the simple isomers of pentyne and

30  hexyne.

"Halogen" means F, Cl, Br, and L.

"Ar" or "aryl" means phenyl or naphthyl, optionally substituted by one or more of Ph-
Co-galkyl; Het-Cq_galkyl; Ci.galkoxy; Ph-Cq_galkoxy; Het-C_galkoxy; OH, (CHé)l_
6NRISR16; O(CHp)1 gNRISR16; C1_galkyl, OR17, N(R17),, SR17, CF3, NO,, CN,
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met al | opr ot eases. The conpounds of the present invention are capabl e of
bi nding nore strongly to the enzyne than the substrate and in general are

not subj egly f1Posheavage after enzyne catalyzed attack by Ptcﬁ%ga%l,@gphl | e.
They therefore conpetitively prevent proteases fromrecogni zing and

"4 no aci acCRE L EaRHEDF T B St RECGEE R el o iy ne:

ar gi ni ne, aspMHBYCHalkASH Met-Cq. 6alkyldandqyl§t1£ph&ﬁyl lgilpliﬂhﬁlnbﬂ'@l_Geglky.llt ami ¢ acid,
gl ycine, histidin i sol eucj ne,

phenyl al an| ne, gﬁ ﬁhé“eag%‘i‘riylrﬁé’val?‘ﬁgg’(?k?drﬁ as %’t‘%b{%‘ﬂmplef 9“?0? “Heinghde

valine Nor Rbhytkdi-oh 1&% hph@fyl.i t's possi bl e |sotopes i ncl udi ng
"deut eri unt g?g% gyll'yrpéi@ (f-htrltlum or "T" "Cl- 6al kyl "

or
as applied herei Asisedhgreipt "Heg' qrr’i&qt%ra@%wgﬂrﬁe&tﬁéataalﬁé i?ﬂslaﬁglfqrftdut ed met hyl ,

ethyl, n-pr %Mboycmcsg%awl to 10:-nRibéled bicSARUENA st 1L 1AL MémbeR@ItEY clic
n- pentyl i sopent neopentyl and hexyl and the sinple aliphatic isoners

t her eof . Cl1heatorye lc rmgIWb@h dritherraiurajedsg Basaturaiede gndoyhiclcoppipte picashon atomsd f r om
the group Cgﬂé(%&{lR?ﬁ@t %5 %&éﬂto s@_e&eé fror?ﬁﬂeﬁ_%mﬁ((g'nﬁgt%’g oF‘Blézcm 5and

R14NC( O OR5 NH) NH2 C3-6ceycl oal ky and Ar;
where R5 i svhewinghe Bitiogenand suiiar gertcmpomamsy sptiongjlyde OXleed:EDQmeklytO,gen

. O Y rSRaf i S B SRR Mo A g
Cl- 6al kyl , Are-abOveadrfiked heteasvyiclidaing©B-fomb lkyd beniéﬁafiﬁgyﬂdwdrgdy&hcamgamyl teed

Cycl obut ane Sty § g FestitoR a7 Syt kR R B R el or e RSB her el
means an al layd may aspuﬂanaﬂfy bé stistimtcdavithams omh@rrﬂjlﬂleasel@m‘dﬁmm C@ AfnIT1gangl,e bond
1ot opene. ST NERL SR R EBARN G R BBl Dt Wk wld igep ™ "

| someri qs p@ﬂér@ﬂﬂ@hﬂ’@ﬂ of €XgaIRSl. ER@iples@f SuchRétedoby s inchepipsriding, pipshassied. 25
" C2- 6al kanonyl as plied h%ﬁl n is neant t)g i ncl ude nsubstltut ed and

substi tut ed %EEPVFZ‘HY}S@O‘B‘QH’@ mylypxoRygrg)pdin %?@ﬁ%?ﬁw 2RI h8XEMHYNg .

" C2- 6al kyny lpipeABRPB ﬁ%lﬂhdyy [pyﬁmjappﬁ&zoadlhg #ni €610 PyrididiR, 196X3-fINBiny],
carbon-carbon si ngF is replaced by a carbon-carbon tri pI e bond. C2-6

al kynyl i nclPH@&ay a@‘@mdéwé oxazolimyl ¥9%ndy] 15oxazabymerphotingl thiatalidinyly yt yne,

3-butyne an%l&ﬂ@ﬁnﬁ'tﬂﬁkcﬁyﬂ @Qxﬂﬁﬁ@mﬁf inBEHIL b{lﬂﬁolﬁpdqmg@(ah@ﬂ)ﬁﬂﬁlumoﬁ%then nmeans
F, d, Br, and I. " aryl"” means hthyl’, opt’ional |y

substit ¥P ed bwlrgﬁ@gobﬂ hqmogyrgpyl;lwnzoxazolyl furanyl benzofuranyl thlophenyl
benzo[b]thiophenyl, thieno[3,2-b]thiophenyl, benzo[1,3]dioxolyl, 1,8 naphthyridinyl, pyranyl,

tetrahydrofuranyl, tetrahydropyranyl, thienyl, benzoxazolyl, thiamorpholiny! sulfoxide,
thiamorpholinyl sulfone, and oxadiazolyl, as well as triazolyl, thiadiazolyl, oxadiazolyl,
isothiazolyl, imidazolyl, pyridazinyl, pyrimidinyl, triazinyl and tetrazinyl which are available
25 by routine chemical synthesis and are stable. The term heteroatom as applied herein refers to
oxygen, nitrogen and sulfur.
"Ar-Het" means an aryl group covalently linked to a heterocycle. Examples of "Ar-
Het" include phenyl-piperidine, phenyl-piperazine, phenyl-2-oxopiperazine, naphthyl-
piperidine, naphthyl-piperazine, and naphthyl-2-oxopiperazine.
30 "Het-Ar" means a heterocycle covalently linked to a aryl group. Examples of such
"Het-Ar" include piperidinyl-phenyl, piperazinyl-phenyl, 2-oxopiperazinyl-phenyl, piperidinyl-
naphthyl, piperazinyl-naphthyl, and 2-oxopiperazinyl-naphthyl.
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CO- 6al kyl ; Het - CO- 6al kyl ; Cl1-6al koxy; Ph-CO-6al koxy; Het-CO-6al koxy; OH,
(CH2) 1- 6NR15R16; Q(CH2)1-6NR15R16; Cl-6al kyl, OR17, N(Rl7)2, SR17, CF3,
NO2, CN, w8 o1/ 70232 PCT/ US01/ 07094 CO2R 17, CON(R 17pctlusofdzooBr or 1;
where R 15 and R 16 are H, C 1-6al kyl, Ph-C0-6al kyl, naphthyl - C0-6al kyl or
Het - CO- 6al kyl ; ar S
aryl coval entI Inllqcntkeczi J{%angggggijgﬁy {ﬂg%‘%xlm%c] &k Sgéhgi&er/gcﬁqa afmtfg& i

bi phenyl or SlwapHytﬂiif;tl' mphéﬂ‘ylbymﬂmqohmﬂ}'ﬂyl-mmpmmy Ipynfﬁnmlmwmemnélnml 2-Het" or
7[1ei gr 28y(r:rlal 0 1pe 2 Iei lop I?en?l %ghs ¢ thigp %{%élg%rgg%g?%ie th%@ﬁ'ﬁ%&){? okt eaazisnte.abI €
het erocyclic ri nglemfund Ithroughemtttllneappd;laatmna’(eedm)@o dexs@t theabedce aimlml: V\/m ch
consi st s_ of bon at ons m.one to three, het eroatons rom
Che” or oup_SERERH a8 rediel ATy Rl B PRELARICOGURE AT 5t b

het er oat orrstmybsﬁmbhtdmak leyg.. pRergX i Conzedely aﬂdntﬂwnoittymg@@alm idigéRife@hom nay
optionally be guaternized, and. in Iudln any E gy % gé in which any of
t he above- d&f5F ‘é&“ﬁ‘@f‘éﬁ?&%ﬂg PHERY, d‘s}srl% e ghyt Jreyalge ‘ring. The

heterocyclic ringefBY rddeal @biRaheBbrliaR YRl eBARMBROlhe EMiRP Butdl RdEMNi Ch
results in the creation of a stable structure, and my optlona ly be

subst i t ut ed BRF feerpiRehobutickaPemi edicalFes BT todha ftypranylmethoxgariepyl o117,
N(RL7) 2,40 SRlathapEﬁ' ref&cko th%enmg&a] c&%@l& the bEnzyg(yca%ronﬁr}ﬂhéal where R17
is 15 phenyl, naphthyl, or" Cl-6alk | es of such heterocycl es include
pi peridinyl, pi pEerainFspgents gre @biwﬂqml&qumyn CPBAgRIsH th drehlgrapgroxybenzoic

2- oxopyrrol QQH e re%? TS%Q%EI' I@Y(Zilme ﬂﬁ%ﬁjngéﬁjrgﬁ)gpydﬂf(ﬁrl%de ﬂ r%rtb ARuly

pyrrolldlnyl pyrazoly azo azo pyr i

- OXO- pyTri dfmnndeﬁym@n rnfyts to dixaetyl Mﬁow{e, TEa’mﬁem tpmlyﬂthylmazd’wsl refers to
i soxazol yl , zolinyl, thiazolyl,
qwnuchdmyﬁlmﬂ)gﬁd&i%%ld %@hﬁ§%?%§ﬂbﬂ§%Pﬁ%§§?@hy| |squ|noI|nyI 20
benzi m dazol yl, benzopyranyl, benzoxazolyl, furanyl benzofuranyl,
t hi ophenyl , benzo[b]thiophenyl, Leno b hlophenyl
benzo[ 1, 3] di oxolyl, 1,8 naphthyri%ﬂh“ﬁfgir aé+, tetrahydrofuranyl
tetrahydropyrany[bmmhhﬂﬂyfmeg@mzmﬁmmmhyhmybapmpnaphaﬁmmymasubgmxudam
thlanorphollng %su%fg 1? g oxadi azolyl, as well as triazolyl,
t hi adi azol y* IR PLIR isothiazolyl, imdazolyl, pyridazinyl,
pyrimdinyl, triazinyl and tetrazinyl whi ch are availabie 25 by routine
chem cal synthesis and are stable. The term heteroatom as applied herein
refers to oxygen, nitrogen and sulfur. "Ar-Het" nmeans an aryl group
covalently linked to a heterocycle. Exanples of "Ar- Het" include
phenyl - pi peri di ne, phenyl -pi perazi ne, phenyl -2-oxopi perazi ne, napht hyl -
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pi peri di ne, naphthyl -pi perazi ne, and napht hyl - 2- oxopi perazi ne. 30 "Het-Ar"
means a heterocycle covalently linked to a aryl group. Exanples of such
"Het - Ar" woahMes2pi peri di nyl - phenyl, piperazinyl-phenyl, pct/uso1/07094

2- oxopi per azi nyl - phenyl , piperidinyl- naphthyl, piperazinyl-naphthyl, and
2- oxopi perazi nyl - napht hyl. 40 WO Olléggg% PCT/ US01/ 07094 "Het-Het" neans
a heterocycle covalently linked to a'SECUﬂd het erocycl e. Exanpl es of such
"Het - Het " |nclude bi pyridine, pyridinyl-piperidine, pyridinyl-piperazine,
pyridinyl -2- oxopi per ggjgae, thiophenyl-piperidine, thiophenyl-piperazine,
and thlophenyl 2- OXOpkRBEAE Nne. Here and throughout tqss application the

t erm CO denot es tthe abgeiice of e 5 titu upyi medi atel y
fol I owi ng; fy\'/vl&t an &y nbiod )i et g) g% e Ci the
substituent 1s Ar C%E S phenyy 0 er,aMmen thé mo e{jffzﬁx}Galkyl is
identified as a specwhmwsarov;tlccﬁooup, phenyy-+1 tsJ shinder st ood
that the value of Cis 0. Certain radical gr%up% are bbreﬁ@ated her ei n.
t-Bu refers to the tertiary butyl radical, Boc refers to the

t - butyl oxycarbonyl radical, Fnoc refers to the fluorenyl net hoxycarbonyl 10
radical, Ph refers to the phenyl radical, Cbz refers to the

benzyl oxycar bonyl radical. taigp reagents are abbrevi ated herein. m CPBA
refers to 3‘¢hbou0pwﬂ0xybe zoi it cid, EDC reﬁﬁgéM;mewmme

N- et hyl - N'(d%'ﬁcéthylamﬁeyp*fop )Sca odi'm e, DME_efers to di nethyl

f or mam de, f,s.xﬁ?'lz s to di oet | e, obhAHpef ers to triethylam ne,

metho; ofuran

TFA refers t Oscab dEroacet i ¢ agrd, ﬁpd’THE refers to tetrahydrofuran. 15
Met hods of Preparation Conpound#eof the& general formula | may be prepared
in a fashion anal ogous to that outlined in Schenmes 1 to 8. 41 WD 01/ 70232

PCT/ US01/ 07094 Scheme 1 1) DI BAl 2 aIIyIanlne OH \ NaBH4 3) 2-pyridine
| 1) mCPBA H2N CO Et sul fonylg ch or LI
l
Sy
O

2-Methyl-pent-4-enoic acid ethyl ester is converted to a N-2-pyridinesulfonyl-

5  azapine by reduction to the aldehyde, reductive amination with allylamine, sulfonylation
with 2-pyridyl sulfonyl chloride, and olefin metathesis with Grubbs’ catalyst. Epoxidation
with mCPBA affords a mixture of epoxides that are separable by column chromatography.
The syn epoxide is converted into an amino alcohol by opening with sodium azide followed
by reduction with triphenylphosphine. Acylation of the free amine with Boc-leucine and a

10  coupling reagent such as HBTU or EDC, followed by deprotection of the Boc group with
HCI, and acylation with a variety of aromatic carboxylic acids and coupling reagents such
as HBTU or EDC gives the intermediate alcohols. Final oxidation with Dess-Martin

periodinane and HPLC affords the desired ketones.
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2 SN/n\ 2) NaN3 t /\\ 4) Gubbs M OO3) PPh %N a M OO OH 1)
Boc-Leu-OH, HBTU N 1) Dess-Martin periodinane 2) HClI BocNH .~~ 3)

5- et hoxyaeﬂ,z] an ONHS N 2) Chiral HPLC 2-carboxylic /n\ Me
OO0 OO %w2~ -'~~ SN |\/EOOON||\/EOOZ|\/Ethy|€i{dFr)IZ{i]’IS'[0H§;Hg4nOIC
acid et hyl ester is converted to a N—SZ ByI di nesul fonyl 5 azapine by
reduction to the al dehyde, reductive ion with allylam ne,

sul fonylation wth 2-pyridyl sulfonyl chloride, and olefin netathesis with
G ubbs' catal yst. Epoxidation wth nCPBA affords a m xture of epoxides
that are separable by col um chromat ogt.aphy. The o4l eg“g%dg%haeu converted

into an am no al cohol by opening with sod | umnauzl ol le y reductl on
wi th triphenyl phosphine. Acylation of 76 f r'ee ani nenesh th—Boc- | euci®ne and a
10 coupling reagent s'mﬂhm' TU or EDCjef ol | owed ¥ depmrtdeemnmn of the
Boc group wit Mezeda , a tiz @50 th a variety of**ar off8ff ¢ carboxylic
aci ds and coupl I ngor gagent s swch as or EDG, |°{7es tihven,i Nt er nedi at e
al cohol s. Final oxidati on wiehh Dess- tINBbz B i d ' 3§aﬁ‘i?;-e§-‘FL“€”affords
the desired ketones. 42 WO 01/70232 PCI74JS01/ 0709 nemB.? OH 1) %Ph3
/¢ Me 4) 2-pyridyl suffonyl
1) HCI, dioxane chloride
2) 2-benzofuran
BocNH C carboxyllc acid, HBTU /¢
CRN gt peroine M ‘é O |

—

B“""/¢ g g&iﬁ%ﬁ%m HBTU {;@i ﬂ/@é /@
\Q, To ™ 3 Deestrin paioaane I A
5-Hexen-2-one is converted to a N-carbobenzyloxy-azapine by reductive amination
with allylamine, protection with carbobenzyloxychloride, and olefin metathesis with
5  Grubbs’catalyst. Epoxidation with mCPBA affords a mixture of epoxides that are
separable by column chromatography. Each epoxide is converted into an amino alcohol by
opening with sodium azide followed by reduction with triphenylphosphine. Acylation of
the free amine with Boc-leucine and a coupling reagent such as HBTU or EDC, followed by
deprotection of the Cbz group by hydrogenolysis provides the secondary amines which are
10 in turn sulfonylated with 2-pyridine sulfonylchloride. Deprotection of the Boc groups with
HCI and acylation with a variety of aromatic carboxylic acids and coupling reagents such as
HBTU or EDC gives the intermediate alcohols. Final oxidation with Dess-Martin

periodinane and HPLC affords the desired ketones.
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2) Boc-Leu-OH, HBTU C NaN3 3) H2, Pd/C NCbz A NCbz 1) allylamne;, - M
4) 2-pyridyl sulfonyl NaBH4 Me chloride M 2) Cb NCbz nCPBA " L,~ OH O 3
1) PPh 3)w@ Hkhs;Me NCbz NaN3 N3 2) Boc-Leu-OH, HBTU 3) H%CTP&’OQO%% NCbz -~
Me Me 4) 2-pyri y sulfonyl H OH 1) HC, dioxane chloride BocN

2) 2- benzofuran O carboxylic acid, HB%&;,Q:; O N'0O" N 3) Dess- Ivartl n
periodinane \ H/ noo o 4) Chiral H ONSN AMoOO OH1) HdJ,

di oxane 0 N 2) 2-benzofuran N BocNH / carRlpxylic acid, HBTU 6~0~ H O o |

S\ N nN N 3) Dess-Martin peyrragi,nane MRX00~noo 0,4), « Ch| ral HPLC B

5- Hexen- 2- on&bNi. C ted to—a N-carboljenzy, QY- azap.Lne by reductive

amnation wth all yIo I ne,  peQt edddion carbobenzyl oxychl ori de, and
olefin nmetathesis with 5 Gzh@gcu,cat al yst. ﬁpom dation with nCPBA affords a
m xture of epoxides that are 0.,

Br z :
3 A : 1)NaN
NaH NCbz NCbz
1 2) PPh,

major Me |=V|
= mCPBA
NCbz —> le)
- OH
iﬂe 1)NaN, H, N
NCbz > )
: 2) PPh, NCbz
minor Me ¢
Me
1) HCl, di
1) Boc-Leu-OH, HBTU 2; EI__’cdloxane
OH
2) H,, Pd/C "
BocNH 7 l AN CO.H
3) 2-pyridyl sulfonyl o W s ED/
chloride £ /%\ N ] N

3) SO,-pyridine

o RN
seaptgle
N/ o _—\N\”S“ \N

MeD O

Carbobenyzloxy-D-alaninol (Cbz-D-alaninol)is first converted to an iodide, then is
5  reacted with allyl Grignard with a copper (I) catalyst or a similar allyl organometallic
reagent. The amine is then alkylated with allyl iodide. Grubbs’ catalyst is then used to form
the azapine ring by ring closing metathesis. Epoxidation of the alkene followed by
separation of the diastereomers followed by opening of the epoxide of the minor component
with sodium azide provides the intermediate azido alcohol. Reduction of the azide
10 followed by acylation of the amine with a protected amino acid such as Boc-leucine,

followed by deprotection of the Cbz gives the intermediate secondary amine, which is then
sulfonylated with a sulfonyl chloride such as pyridine sulfonyl chloride. Deprotection of

the Boc group followed by acylation with an acylating agent such as quinoline-6-carboxylic
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separabl e by colum chronmat ography. Each epoxide is converted into an am no
al cohol by opening with sodium azide foll owed by reduction with

tri phenyl ghpspissie. Acylation of the free amne with Boc-dqygdi@nd a
coupling reagent such as HBTU or EDC, followed by deprotecti on of the Cbhz

group by hydrl&% oy I’ | (f)f\/nafig)??z}tloSP?ﬁ??&g%{ayy %gg)h@ﬁ% tMe?orﬂe 0 iB(r)]Ct urn

sul f onyl at ed” ine su orl rotection o

groups W t hoxitigit swhcls sudfpl erfoxaia- pvndlheamms mmmnoanmwmrm@desmetdewy:ﬂi c acids
and coupl i ng rea ents such as HBTU or EDC gives the internmediate al cohols.
Fi nal oxi daPT°§A°%i t h Dess-Martin peri odi nane and HPLC affords the desired
ket ones. 43 WD 01/ 70232 PCT/US01/ 07094 Schene 3 1)PPh3, 12 Grubbs ChzNH
OH NCbz 2)/|ngI cat. Cul Me CH 3) H2N Q 1) NaN3 NaH NCbz NCbz 2) PPh3
maj or Me° Me  ONCPBA NCbz LNCbhz OH 1 2N Me 2) PPh3 NCbz mnor Me Me
1) Boc-Leu-OH, HBTU 1); HCl, dioxane 2) EDC 2) H2, Pd/C H CH

G TP

Deuterated inhibitors can be prepared from the parent inhibitors such as
benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-ox0-1-(pyridine-2-
sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide by treating with a base such as triethyl

10  amine and stirring for several days in a deteurated protic solvent such as CD;0D: D,0.

Scheme 5

1) HCI, dioxane

OH ~cHo V'L 2) EDC
H BocNH N.. -
BocNH . —_— ° 4 \ OH
N
[e] NH NaBH4 \/\ Q—<

3) 8O;-pyridine

[o] " 0
@)LN Nz,,
\ o] H o] Nl ™
e

15  Intermediate (S)-3-Cyclohexyl-N-((3S,4S,7R)-3-hydroxy-7-methyl-azepan-4-yl)-2-methyl-
propionamide, as described in Scheme 3 (using Boc-cyclohexylalanine instead of Boc-L-
leucine), is reductively aminated with an aldehyde or a ketone such as propionaldehyde,
then treated with a reducing agent such as sodium borohydride. Deprotection of the Boc

gfoup followed by acylation with an acylating agent such as 2-furan carboxylic acid,
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BocNH / CO2H 3) 2-pyridyl sulfonyl O NHS N chloride N ne o 10 3) SO3
pyridine OHONN ONS. OCNN O~MO Carbobenyzl oxy-D-al ani nol
(Coz-D al gy ?@325 first converted to an iodide, then is pgreashadsW th

al |yl Grlgnar wth a copper (I) catalyst or a simlar allyl organorretalllc

reagent . t hen, al.kyl at W|th e atalyst is
t hen used ti‘*?@%ﬁwﬁéndq@b?ﬂgﬁ?mﬂﬁw al%( hgf tﬁ(gheq( S8 Wégfnéom pItJX| dation
of the al kemaclfzﬂ;lshmmdohge-pﬁﬂbmpﬁtvidamheﬂes‘ixhepﬂbﬂﬁxs:t ereoners followed by
openi ng of the epoxide of the m nor conponent wth sodium azide provides
the internedi ate azi do al cohol. Reduction of the azide 10 foll owed by
acylation of the amne with a protectgehemgiono aci d such as Boc- 1| euci ne,

foll owed by deprotection of the Cbz gives the internedi ate secondary am ne,
whi ch is>hen sul fonylated with a sulfonyl chloride such as pyridine

sul fonyl chloride. Deprotection of the Boc group followed by acylation

with an acyl ating agent such as q ol jne- 6-carboxylic 44 WO 01/70232

PCT/ US01/ 07094 wHBTU, NM andl fi nal oxi dat % ceSP e secondary

al cohol to the, vvlth an® a@ A% ul UT_‘tI‘I i de-pyridine or
Dess-Martin peri | prow des the SIY ec prod Scheme 4 OHON
NEMOHDOD sor HONHN/ S\ N :D200°°

3) Dess-Martin periodinane

4) K,CO,, MeOH, H,0

H ©
~ Ny H coH
Me °/<

Intermediate [(S)-1-((S)—3-Hydroxy-azepan-4-ylcarbamoyl)-3-methyl-ybutyl]—carbamic
acid tert-butyl ester, as described in Scheme 3, is acylated with an isocyanate such as (S)-(-
10 )-2-isocyanato-4-methylvaleric acid methyl ester. Deprotection of the Boc group followed
by acylation with an acylating agent such as benzofuran-2-carboxylic acid, HBTU, NMM,
and final oxidation of the secondary alcohol to the ketone with an oxidant such as Dess-

Martin periodinane or sulfur trioxide-pyridine provides the desired products.
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MO O- /S N MOO Deuterated inhibitors can be prepared fromthe parent
i nhi bitors such as benzof uran-2-carboxylic acid
{(S) - 3- me{eydirA3d2(4S, 7R) - 7- met hyl - 3- oxo- 1- (pyridine-2-  per/uso1/07094
sul fonyl ) -azepan-4-yl carbanoyl ] -butyl }-am de by treating w tlg] a Z)ase such
as triethyl 10 am ne and stirring forc eye al days in a deteurated protic
sol vent such as CD30D: D20. Schene ], dioxane H OH "ECHO H CH 2)
EDC N,,( BocNH N, ', BocNHOH ONHNaBHNO 4~ ( 00 M M 3) S03
pyridine OHONNp O-T-'-H, 2O M 15 |nfesmedi ate
(S)-3-Cycl ohewN((BSfE&.EﬁRl-S-h r ox{27- | - azepan-4-yl)-2-net hyl -
pr opi onani de, “a% @escri bedcim Scheéfre" 3 (w®heg Boc- cycl ohexyl al ani ne i nst ead
of Boc-L- leucine), is reductively am nated with an al dehyde or a ketone
such as propional'dehyde, then tré&ated with a reducing agent such as sodi um
bor ohydri de. Deprotection of the Boc group followed by acylation with an
acyl ati ng age such as 2-furan carboxylj.c acid, 45 WD 01/ 70232
: s

PCT/ US01/ 07094 1 HBTU, NMVocsMlsofrtanal ati on. #kat he secondary al cohol to

the ketone wt nyoxi dant_—_sT sei\f o t 1 i, Qg g BYT | di ne provides the
desired products. éefherre'g"' i3

3

o]
>,

1.. 10% P/C, CH,OH

4

)
HC

s

1. HCI

2. 2-benzofuran carboxylic acid, EDG

3. Pyr-80; oxidation

Za
O N~
8
1 H
N N No
He™ Nog?
3 ,/Sl\
O N~

10

NBn 2. 2-pyridinesulfonyl chioride

M A

OJLN
H oo

HC

¢N‘ OH
/{j '0
)

=X

|
N A

o':
6

HPLC Separation
———eee———

i H
H
[¢] o] 0
H,C N\s/

4
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HOH 1) HC, dioxane H BocNH N H CO2Me 2) EDC BocNH N' 0 N~/J OH O NH
MO,(Il OO M 3) Dess-Martin periodinane 4) K2CO3, MeOH, HROHO N H
CO2H /| \ W &N /N, Me O Internediate PCT/US01/07094

[(S)-1-((S)-3-Hydroxy-azepan-4-yl carbanmoyl)-3-nethyl -butyl]-carbamc acid

tert-butyl ester A i LS leaut i th~an i socyanate
such as (S)-(- 13h€§¥q§§g{:§/§ﬁgg oﬁﬁéﬁ@? ﬁ{/‘elp\%é) g’r?’g%%’sﬁﬁggn@%% 2ester. Y

Depr ot ect i oparbbxitveacBD(SYyBanethybl [ Hwwethyihy3-aay | -@hyratinesd shifanylpazebat-dng agent
such as benzof uran-2-carboxyl i ¢ aci ?I HBTU, ,Néél\ﬂ -and _final_oxidation of

t he seconda®iFasapwnbrbuty ) umiderdiamela i aulipsd ehave ik Sehemes/. gdichaehp ¢ n
peri odi nane Qk... Lox] de-pyr i di r-P¥4 esi roducts. 46
00 01/ 70535 PP gyt el iloRRe BrERUDRR o) SrHRERA BFE >

Di bal - H, 5 CHafgbréneli Edtd¥alithie YediBting hgentRddirasldiisOBNy Qiutidrh hfelXde) 2, DVSO,

TEA 1. ZNHCI  IN Hap NBn Ph 2. TEA, CHOH 2. N-Boc-Leu, EDC 3 4 101 pl' x
H OH x H OH(DbaHH\p1ovidegdherelfehydpiIed- Redycyve amination of 7-2 with N-benzyl

ethanolamine in the presence of a reducing agent such as sodium

triacetoxyborohydride provides the nitro-alcohol 7-3. Oxidation of 7-3 using an
oxidant common to the art such as DMSO and oxalyl chloride followed by treatment

10  of the crude intermediate aldehyde with a base such as triethylamine effects the
nitro-aldol reaction to give the azepanol 7-4. Reduction of the nitro group with zinc
in the presence of hydrochloric acid followed by coupling of the resulting amine
with N-Boc-leucine in the presence of a coupling agent common to the art such as
EDC provides intermediate 7-5. Reductive removal of the N-benzyl moiety with

15 hydrogen gas in the presence of a catalyst such as 10% Pd on carbon followed by
sulfonylation with a sulfonyl chloride in the presence of a base such as N-
methylmorpholine or triethyl amine provides the sulfonamide intermediate 7-6.
Removal of the N-Boc protecting group under acidic conditions followed by
coupling of the resulting amine salt with benzofuran-2-carboxylic acid and oxidation

20  of the alcohol with an oxidant common to the art such as pyridine sulfur trioxide
complex or Dess-Martin periodinane provides the ketone 7. The individual
diastereomers of 7-7 may be separated by HPL.C methods to provide diastereomers

7-8,7-9,7-10 and 7-11.
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Hap NBn 2. 2pyridinesul fonyl chloride HBC N, P 56 N O1l. HO / I \ NNO
HPLC Separation H 2. 2-benzofuran carboxylic acid, EDC\ p HWIC N, S O 3.

Pyr-SCBo“qgﬁ; Q/ 7 00 H/ \ NNO/ \ NNO OHq,CQ/,),SOl/g7 p "

N 9~ H3C N | Hapl\/I80N90N/ OO0 NNBP " OHO
O\l OHOO HC~~N """ HCN, "' §§§- § prN/ 101147V\D
01/70232 PCT/US01/ 07094 The synthesis C-5 nethyl azepinone, 4,5

(R, S)-benzofuran-2 car boxyl ic acid {

(S)-3-nmethyl-I-[5-net hy [ d| ne- 2- sulonyl ) - azepan- 4-

yl car banoyl ]H-,\puE’ f‘.%é%ﬁm gls S el ve in Schene 7.
M chael addf t@ fo ome‘t—haﬁe to et hyI Cr otonAts \7- fol | oned by
reduction of t b nternedﬁ)aﬁ*le/"@sls@fpnmhbhdea redufelihg agent such as

di i sobutyl al uni Merf hydr i de ) HC!/ dioxane

‘\‘/<(k 1) Dess-Martin
Periodinane

EDCI, HOBT, —O 2) Et;N, MeOH
DIEA, DMF
3) HPLC

Intermediate (2R,5R,6R)-5-Amino-6-hydroxy-2-methyl-azepane-1-carboxylic acid
benzyl ester (derived from the major epoxide of Scheme 3) is protected with Boc anhydride.
5  Then, the Cbz group is removed by hydrogenolysis. Sulfonylation is then accomplished
with 2-pyridine sulfonyl chloride, and the Boc group is removed with hydrochloric acid in
dioxane. The primary amine is then coupled with 2-biphenyl-3-yl-4-methyl-pentanoic acid
(as described in. J. Am. Chem. Soc. 1997, 120, 9114), then the secondary alcohol to the
ketone with an oxidant such as Dess-Martin periodinane or sulfur trioxide-pyridine. The
10  azepanone is then epimerized using triethylamine in MeOH to provide a mixture of
diastereomers. The desired compound is obtained by separation of the diastereomers using
chiral HPLC.
The starting materials used herein are commercially available amino acids or are
prepared by routine methods well known to those of ordinary skill in the art and can be
15  found in standard reference books, such as the COMPENDIUM OF ORGANIC
SYNTHETIC METHODS, Vol. I-VI (published by Wiley-Interscience).
Coupling methods to form amide bonds herein are generally well known to the art.
The methods of peptide synthesis generally set forth by Bodansky et al., THE PRACTICE
OF PEPTIDE SYNTHESIS, Springer-Verlag, Berlin, 1984; E. Gross and J. Meienhofer,
20 THE PEPTIDES, Vol. 1, 1-284 (1979); and J.M. Stewart and J.D. Young, SOLID PHASE
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(Dibal -H) provides the al dehyde 7-2. Reductive amnation of 7-2 with
N-benzyl ethanolamne in the presence of a reducing agent such as sodi um
triacet oxyhpydri de provides the nitro-al cohol 7-3. Oxi dgti @y 85094~ 3
using an OXI ant conmmon to the art such as DMSO and oxal yl lﬁ%or?

fol I owed by pppemHEPhTHRSKR! 24 BE ﬁéﬂdgehérﬁl&zﬁbaﬁﬁbaéf@rdaﬂudqbyzd@re\geﬁéﬁa@ base

such as triethylamne effects the nitro-al reaction to give the
azepanol 7- Alluspeativgef Fherﬁecbfllqw@dmetm@r@ﬂfﬁ%hwlbh}’@ifqii@lcel n the presence of

hydrochl oric aci %tyh BLA MG Yo SieHR éehggorﬁgoum%fhﬁémmeg leRy entl

N-Boc- | euci ne in the presence a coupling agent common to the art such as
EDC provi degriterties groupsao g1ask Hreadiad fiwttionelity onpuminize invintedNidsaeaeiibnsnoi et y

wth 15 ders%gh QQt?ve %Dgﬁgﬁﬁ%ﬁg‘;&c&%{‘%‘ﬁ?}’@%ﬁ% ?‘I%Ja g‘k%cﬁﬁvé%x@o% sqfy_car bon

f ol | owed™ by on P&t presence of a
base such a@RGAMEISWNTmEﬁBo]othimy &t BanetNept Yarki(1881priheitetes ative sul f onam de

intermedi ate 7- Bac protectin roup der acidic
condi tions PO 8“’58/9 g?: (FE‘P/ ?fgrséé\lfhf%fgc 8‘%1'}! elnﬁca'% °ﬁ£ gpﬁgrﬁﬂsﬁng
benzof ur an- Zefieutibeptiidredt adRkudvnas theaxt tidthodnfoz Probdctibhandaleproteotionnirtdn an

oxi dant como to the art. such as ridine sulfur trioxjde conplex or
Dess- Nar t | n THRIFBER RLALARPG Dioifetng HEm B ethor maige are v g

di ast erggners of AtidaddRion Rt BRICBIEEnBY of HBkEn 1 BAS Qebpark® inld @andsta
di astereoners 7-8, 7-9, 7-10 and 7-11. 48 V\D 01/ 70232 PCT/ USOl/ 07094

Scheme 8 OH™Manper/in 4 jitablg eriventEomtha-parent perpopd i an egesiofgn Reid(sug as

2-pyridine Whtfoé}ﬂéﬁllc sirosrbER, Mardhublic, Wflﬂlcgf{loﬁ@oné aﬁ'étféxt%@lﬁo&&eﬁé
Dess-Martin rlodlnane Et 3N 2 EDCI HCBT .- O NS

Z ~-0 malelc succmlc or methanesulfomc Certain of the compounds form inner salts or

zwitterions which may be acceptable. Cationic salts are prepared by treating the parent

15  compound with an excess of an alkaline reagent, such as a hydroxide, carbonate or
alkoxide, containing the appropriate cation; or with an appropriate organic amine. Cations
such as Lit, Na*, K+, Cat+, Mg+* and NHy* are specific examples of cations present in
pharmaceutically acceptable salts. Halides, sulfate, phosphate, alkanoates (such as acetate
and trifluoroacetate), benzoates, and sulfonates (such as mesylate) are examples of anions

20  present in pharmaceutically acceptable salts.

This invention also provides a pharmaceutical composition which comprises a
compound according to Formula I and a pharmaceutically acceptable carrier, diluent or
excipient. Accordingly, the compounds of Formula I may be used in the manufacture. of a
medicament. Pharmaceutical compositions of the compounds of Formula I prepared as

25  hereinbefore described may be formulated as solutions or lyophilized powders for
parenteral administration. Powders may be reconstituted by addition of a suitable diluent or
other pharmaceutically acceptable carrier prior to use. The liquid formulation may be a
buffered, isotonic, aqueous solution. Examples of suitable diluents are normal isotonic
saline solution, standard 5% dextrose in water or buffered sodium or ammonium acetate

30  solution. Such formulation is especially suitable for parenteral administration, but may also
be used for oral administration or contained in a metered dose inhaler or nebulizer for
insufflation. It may be desirable to add excipients such as polyvinylpyrrolidone, gelatin,

hydroxy cellulose, acacia, polyethylene glycol, mannitol, sodium chloride or sodium citrate.
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DEA, DWW j~e 0 3) HPLC O 010 NO-S D, \- OM: Internediate

(2R, 5R, 6R) - 5- Am no- 6- hydr oxy- 2- net hyl - azepane-| -carboxylic acid benzyl
ester (degbwedofsbom the maj or epoxi de of Schene 3) is protpe¢hgdwiobyr Boc
anhydride. 5 Then, the Cbz group is renoved by hydrogenol ysis.

Sul fonyl ation is,th C | i | - L di ori de, and
t he Boc group isAIrt%rrﬁ}ig)l\e/lgdtﬁig/)msmtg%mﬁgéggso%%ﬂ %%ngapg%{ité& it%?etez#“(g%geﬁéj.ed %}Jg primary
anmine is themilgonpd sychpvbt dral2dininiuatign. -Phamacdinalymteppbletsalidodiqaci d  (as
gleszloPe? oI ?%é]rs R’g\%‘?\ %\g/\ﬂohen %’C%%QSZ%HF%“ 8(:° ﬁr%é%& S(tér? R arciﬁlrt]ane Srgca?%g’?%ne or
sul fur tri othedemjsitior] Belid chfrterslidcladeespacty tuetokes cilbian selfater@ihydrated, tersd aibp,
triethylamne in MeOH to proyide alm'xt.ure of diastere mar.i. The desired
conpound i sMBHEHPRSEBIP L SR DRI PeT i 888 PEETRPS i&f&ﬁ‘ G™"¢hiral HPLC.
The starti ngchigé $hhpbSandSE ol o3l £hliaé EndGAIRTE The edrigt naiyaisb alh@e ami no aci ds
or are prepared bxi routine nmethods well known tqQ thgse of ordinary skill
in the art HWENCAFFIgsEe matsrigl sishas Bh oY dPRPSFIERTIE PESINTTER dtsBIl; 2SR as the
COVPENDI UM Gtk GRGANT e SYNRHETLE METHORRs bYO prefekab, vAIPEbds&adbdt 20

Wl ey-Interscience). Coupling nethods to form am de bonds herein are

gener al |y weigito faesinvhe pes dosage Bpit. Thepharmsequije repiratinms afedrads felloping the

gener al |y Seinb ikl inBRURSHmEL i@oning b RRACTIChran SEURERTI DE_SYNTHES S,
Spri nger - Verl ag, OBert‘IQ?‘ﬂ]!éQ198g; ity iftotving il sl Rranihn &30 THE PEPTI DES,
Vol . 1, 1-284mgrdssing)wheamecegsay, fobiables farms;rag millipe, miging and f8ng for mASE 49 WO
01/ 70232 P 0 I YNTEES! . Bj - ' Co. ,
Rockford, | '%lé& %é%%%ﬁ?sél%gg%g?‘éluﬁya |F1§l?§gtdr’ g’? Fl\%ga%?%‘ﬁiﬁel%? élﬂ?fﬁ?%r&?fgnd are
i ncor por at esyrigg eBxin ehmisiopfoe rreameous Sy mrhagiue@s FEpérods. Suchprlapak fermtiaion
conmpounds of I s, l.nventi.on frequent | I r tive groups to mask a
reactive fune P%?\dé?l ‘]’ftfregfi “en%“P{iPn%' ?%ﬁheg\%\%tﬁgg%?éﬁl%}gl C(raésg%ti ons. 5 Such

prot ectil¥e groupSomareaalddsiistiageh, geremadungs ofithiSiryentjon mapalsPROF¢HbihedE GROUPS
I N '

with excipients such as cocoa butter, glycerin, gelatin or polyethylene glycols and molded

into a suppository.

Novel Intermediates
20 Referring to the methods of preparing the compounds of Formula I set forth in
Schemes 1-8 above, the skilled artisan will appreciate that the present invention includes all
novel intermediates required to make the compounds of Formula I. In particular, the

present invention provides the compounds of Formula II:

1 n
R\N/R
OH

25 R

wherein:

R1 is selected from the group consisting of:

51



ORGANI C SYNTHESI S, John WIley & Sons, New York (1981). The term "am no
protecting groups” generally refers to the Boc, acetyl, benzoyl, Fnoc and
Cbz groupgoaidozsderi vatives thereof as known to the art. Wetrhgdsofor
protection and deprotection, and replacenent of an am no protecting group
wi th another noiety are well known. 10 Acid addition salts of the conpounds
of Fornula | are prepared in a standard manner in a suitable solvent from
t he parent conpound,and an excegs of ag acid, ?'n asQ hydrochl oric,

hydr obr om ¢, hygrofjfjuoric, sulfuric, p osphorl ¢, facetljic, trifluoroacetic,
mal ei ¢, succj b t hea [ cC. E%&\al n gt ounds form i nner
salts or zRi'tterfi ons which be acceptable. Cat/ I’BIC salts are prepared
by treating the mirent 15 corﬁ‘)ound vRt h anggxcess of ’an al kal i ne reagent,
such as a hydroxi de, carbonate or al koxi de, contai ni ng the appropriate
cation; or with an appropriate organic amne. Cations such as Li+, Nat,

K+, Cat++, My++ apl 1s|\4l51%é"te€fr§m§}% bfp csnﬁgfﬂge% %‘Ec?%aﬁ@f bg]géyo%aﬁ@ﬁ@b in

pharmaceutically accept abl e sa ga ?% ZCE)hat e, al kanoat es
(such as’ ace@tllatle‘\r-%mehllt}ﬂ,l}ldt@@r@&wb €€, 6(&)0&9892- tf onat es (such as
mesyl ate) are exanples of anions 20 present in pharmaceutjcally acceptable
salts. This invention al so provides a phar rac i cQp i oly] whi ch
conprises a conpound according to Forrml : P r tvcatly

accept abl e 11 did 1 i t. ccordi ngl ys4t he conpounds of
Formul a | rrggﬁbewiﬁs%gkiwnﬂﬁ%gﬁa%gg% lﬁ%@% of a nmedicdanent. Pharnaceuti cal
conpositions of tim conpounds of Fornmula | prepared as 25 herei nbefore
descri bed may bp/M(rrrlﬂaj ed as solutions or |lyophilized powders for

par ent er al adnfni st rlati on. Powders may be reconstituted by addition of a
sui tabl e dilpent or R°ot her pharmaceutically acceptable carrier prior to
use. The liquid fornulatidn may be a buffered, isotonic, aqueous sol ution.
Exanpl es of suitable diluents are nornmal isotonic saline solution,
Standard 5% dox! KOSl ARl 880 RO TG, IR ARt at e 30
admi ni sf0 at gzdkul Cuipalkenyl, € salkyiyd Heﬁ;;lm‘llwﬂ AIEaJGa&?l?r?nAs@g.aalkxb,nﬁldﬂetE@nt ai ned
in a netere i nsu ation. It may be
desirabl e téangyg’ eet>‘<A‘crEB'l6 ¥1 and ?ﬁek’z af‘{%v. nyl pyrrolidone, gelatin, hydroxy
cellul ose, acacia, pol yet hyl ene gI ycoI ITB.I’]I’]I tol, sodiumchloride or sodium
O o T, b B b R D g SO bk SRR ™ e
admi ni strati on. Rﬁwmenewfmmahd grogoagiitabloe 15 al;igdlkel, Chigquulehlkyl-Co.

15  galkyl, Ar-Cq_galkyl, Het-Cq._galkyl, R3C(O)-, R3C(S)-, R3SO5-, RSOC(0)-,
RSRI2NC(0)-, and RSRI2NC(S)-;
RS is selected from the group consisting of: H, C1-g6alkyl, C2-galkenyl, Co-

ealkynyl, C3_gcycloalkyl-Cq.galkyl, Ar-Cq_galkyl and Het-Cg_galkyl;
RO is selected from the group consisting of: H, C1.6alkyl, Ar-Cq-ealkyl, or Het-Cq_
20 galkyl;

R7 is selected from the group consisting of: H, Cy_galkyl, C3_gcycloalkyl-Cq-
6alkyl, Ar-Cq_galkyl, Het-Cq_galkyl, R10C(0)-, R10C(S)-, R1050,-, R100C(0)-,
R10RI3NC(0)-, and RIOR13NC(S)-;

R8 is selected from the group consisting of: H, C1-galkyl, C2-ealkenyl,

25  Cp-galkynyl, HetCp-galkyl and ArCq-galkyl;

R is selected from the group consisting of: C1.galkyl, C3_gcycloalkyl-Cq_galkyl,

Ar-Cg_galkyl and Het-C_galkyl;
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carriers may be added to enhance or stabilize the conposition, or to
facilitate preparation of the conposition. Solid carriers include starch,
| act ose, walogiixpsul fate di hydrate, terra al ba, 5 magnesi p@ralsegoabe or
stearic acid, talc, pecti n, acacia, agar or gelatin. Liquid carriers

| ncl ude syrup, pgag sch deﬁ’t} LRl h{)rgﬁ};?‘ea%x&?yu%ﬁﬁst}?@t frccl(ﬁ *ﬂﬁ carrier may

al so include a sustan Yease ‘nonost ear at e or
gl yceryl di Qggaydﬁaﬁgyl ﬁbgalkyloAr-Cw@hylamWth Cd‘hﬂk}dm)unt of soI id carrier

varies but, pref t ween abo 0 Y abou per
dosage unit. Theﬁghgr %r?’&?t}f gﬁoué’ CgP%itm%ﬁghar% %%gl (i)oaﬁkﬁ’l Cghe 10
;ﬁgventl op2ngllkﬁgchggﬂsylpéndp{m[:me$%nr nx%r;ng mlling, m XI ng, graQIulngt ;Rg
filling for hardR nlﬁ?tF‘?cwgB’B %“pf°8PSrﬁ§mg9$1é'{1%zri Ga]kéiﬁfo‘ﬁ'@@ 1"‘?’%? C{E Yused,

t he prepar ath)Qaiky; II be in the formof a syrup, elixir, emulsion or an
aqueous or non- agg?ous sus ensjon. Such a |Ig_[l; f or mul atl on léjy

admi ni stered dir 8¢t ispelsetad amthqaf?@c?owt@gaf a-eglyh G ocapielp H@fs For
rectal adm @R%tafk ation, the conpounds of this invention may al so be combi ned
with excipients such as cocoa butter, glycerin, gelatin or polyethyl ene

gl ycol s and ol d&dis s¢legiest froms thesersipconsisingely B CloplkylrbeCas6akylomid®ister ri ng t o
the meth h@dscﬁ aﬁ%eparl ng the conpounds of Formula I set forth in Schenes
1-8 above, t ®'skilled artisan will appreci ate that the present invention
includes all noR&lis selacted fremithet srenpreeguisting df: o Crragekkyl, he-Coanatkoli avidetdio- For nul a
l. In partl (@kﬁ the present invention provides the conpounds of Formula
I1: 25 R,,, NR 2 Il wherein: Rl is selected fromthe group
consi st| ng of : BT iyWele0td T0a3Re BOIY ¢d86i8ing2094 0 0 0 RO R RN RS/ X R4

C1_6a1kyl, especially selected from the group consisting of: methyl, ethyl, propyl,
15 butyl, pentyl and hexyl, more especially methyl;
preferably 5-, 6- or 7- C1.62lkyl, especially selected from the. group consisting of:
5-, 6- or 7-methyl, -ethyl, -propyl, -butyl -pentyl and -hexyl, more espemally 5-,6-or 7-
methyl;
more preferably 6- or 7- C1_galkyl, especially selected from the group consisting
20  of: 6- or 7-methyl, -ethyl, -propyl, -butyl, -pentyl and -hexyl, more especialfy 6-or7-
methyl;

yet more preferably cis-7- C1_galkyl as shown in Formula Ia:

1 n
R\ /R

25 Ia
wherein R™ is Cq_galkyl, especially selected from the group consisting of: methyl, ethyl,
propyl, butyl, pentyl and hexyl;
most preferably cis-7- methyl, as shown in Formula Ia wherein R™ is methyl;
X is selected from the group consisting of: CH», S, and O;
30 Z is selected from the group consisting of: C(O) and CHjy;
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333 RR;and " R2 is selected fromthe group consisting of: H, Cl-6alkyl,
C3-6c¢cycl oal kyl -CO- 5 6al kyl, . Ar-C0-6al kyl, Het-C0-6al kyl, RIC(O -, RIC(S)-,
ROSO2-, Fﬁ@%@)mz N C(O 7N CH2 RORLINC(O -, RORLINC(S)- pRHBIHIPNPR Rs
R7iNZ and R R3 1s selected fromthe group consisting of: H, Cl-6alkyl,
C3-6¢cycl oal kyl - CO. 10 . <bal kenyl , C2-6al kynyl , Het CO-6al kyl ,

Ar CO- 6al kyl , Ar-ﬂr%ﬂ%‘-"%%ﬁ%ljlofn lﬁr%-sl—bt CO 6al kyl, Het-ArCO-6al kyl, and

Het - Het CO- 6 ahdptlarmaedntaalty decepable saks, bydratecanddolvaes tbermofa pyrrol i di ne,

pi peridine or norpholine ring; R4 is selected fromthe group consisting
of : H, Ci-6al kyl, C3-6cycloal kyl -CO 15 6al kyl, Ar-C0-6al kyl, Het-C0-6al kyl,
R5C(O) -, R5C(S) - ThéxwBORing cBnpdun@) are prefenl ANE] D)ermedimes: ROR12NC(S)-; R5 is

selected_frgmth ro onsj st | f: Cl-6al kyl , C2-6al kenyl, C2-

6al kynyl > cg‘-"éeé‘vg'll'g@f eﬁdyff’eyt%?’ﬁf’yx?@%b@reéH%;Fplﬁend Het - C0- 6al kyl ; R6 is

selected fromthe group consisting of: H Cl-6al kyl, Ar-CO0-6al kyl, or

Het-CO 20 6Galkyl; R7 is selected fromthe l%ro consisting of: H,

Cl- 6al kyl, Eeghiylérpaidingr2-wHonds-RiA-3-a%8:b1¢38 é%ﬁﬁlyft?“%t - C0- 6al kyl ,

R10C(O -, RI0C(S)-, R10S02-, R100C(O)-, R1O0R13NC(O-, and RIORL3NC(S)-; R8

is selected fromthe gf_roup; consisting of: H Cil-6alkyl, C2-6alkenyl, 25

C2- 6al kyny| A-agidp-Caneld ypyriding-2apudiondhizep3n-3-9 i s sel ected fromthe group

consi stijpg of : Cl-6al kyl, C3-6cycl oal kyl - C0-6al kyl, Ar-C0-6al kyl and

Het - CO- 6al kyl ; 52 WD 01/70232 PCT/ US01/ 07094 R10 is independently selected

from t he -gr étamincohsictdyl- h{pyodine-pulbanyRyareracd-obcycl oal kyl - C0_6al kyl ,

Ar- CO 6al kyl and Het-CO 6al kyl; R11 is selected fromthe group consisting

of : H, Cl1_6al kyl, C3_6cycl oal kyl - CO >
{(S)-1-[3-hydroxy-6-methyl-1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-

butyl }-carbamic acid tert-butyl ester;
15

5-methoxy-benzofuran-2-carboxylic acid {(S)-1-[3-hydroxy-6-methyl-1-(pyridine-2-
sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-butyl }-amide;
allyl-(1-methyl-pent-4-enyl)-carbamic acid benzyl ester;

20

2-methyl-2,3,4,7-tetrahydro-azepine-1-carboxylic acid benzyl ester;

4-methyl-8-oxa-3-aza-bicyclo[5.1.0]octane-3-carboxylic acid benzyl ester;
25  5-azido-6-hydroxy-2-methyl-azepane-1-carboxylic acid benzyl ester;

5-amino-6-hydroxy-2-methyl-azepane-1-carboiylic acid benzyl ester;

(2R,58,6S)-5-((S)-2- tert -butoxycarbonylamino-4-methyl-pentanoylamino)-6-hydroxy-2-

30  methyl-azepane-1 -carboxylic acid benzyl ester;

(25,5R,6R)-5-((S)-2- tert -butoxycarbonylamino-4-methyl-pentanoylamino)-6-hydroxy-2-

methyl-azepane-1 -carboxylic acid benzyl ester;
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6al kyl , Ar-CO bal kyl, and Het-CO 6al kyl; 5 R12 is selected fromthe group
consisting of: H, Cl-6alkyl, Ar-CO bal kyl, and Het- CO-6al kyl; R13 is

sel ected ﬁkﬂﬂ}%ﬂﬁ group consisting of: H Cl-6alkyl, Ar-quﬁgﬁﬁﬂk‘mgnd Het -
CO- 6al kyl ; is selected fromthe group consi sting of: C1 bal

consi st ?'nSy o FBs B mbymokatrgt R Rber %dmﬁ%”? Sy &rﬁt@“ﬁ

sel ect ed fr asntdieb@ybesprconsi sting of: Cl _6al kyl, especi al |y selected from
the group consisting of: methyl, ethyl, propyl, 15 butyl, pentyl and

hexyl, nore especially nethyl; preferably 5-, 6- or 7- Cl-6alkyl,

especi al |y $&)eqt3RuK, TS)f&Eyhﬂ)xW%H@hﬁ-@ib‘phMJyI&rbﬁlfnoyl) Smett§1-bayl]-ZabBiiby | |
-ethyl, -propyl, -butyl, -pentyl and -hexyl, nore especially 5-, 6- or 7-
net hyl ; Sor acigtat-BrybisiEs- or 7- Cl-6al kyl, especially selected fromthe
group consisting 20 of: 6- or 7-nmethyl, -ethyl -propyl, -butyl, -pentyl
and -hexyl, nore especially 6- or 7- neth | ; yet nore preferabl cis-7-

Cl- 6al kyI aé(Sé‘Hdm Sﬂﬂidrtm#eaespﬁenyl ﬁzixvdwy Remethyhpzepang-ylegbamay D3y wher ei n

R'" is m%%b¥&hl]% Cg&Pxﬂ§g£?g%§p fromthe group consisting of.

met hyl , eth uty pen and hexyl; nost preferably cis-7-
nmet hyl , as shomn in Fornula I a mhereln R''" is neth l; Xis selected from

the gr oyg ¢ 8?5 1%?5]& %J lﬁggene.@gom% hq'dro§9 7%1&111%'1 %%‘e&;%% ?féaﬁbgﬂwl)t f'e group

consi sting
methyl-butyl]-carbamic acid tert -butyl ester;

(S)-2-amino-4-methyl-pentanoic acid ((3S,4S,7R)-1-(2-pyridine)-sulfonyl-3-hydroxy-7-
methyl-azepan-4-yl)-amide;

15
(S)-2-amino-4-methyl-pentanoic acid ((3R,4R,7S)-1-(2-pyridine)-sulfonyl-3-hydroxy-7-

methyl-azepan-4-yl)-amide;

benzofuran-.’l-carboxyiic acid {(S)-1-[(3S,4S,7R)-3-hydroxy-7-methyl-1-(pyridine-2-
20  sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-butyl }-amide;

benzofuran-2-carboxylic acid {(S)-1-[(3R,4R,7S)-3-hydroxy-7-methyl-1-(pyridine-2-
sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-butyl }-amide;

25  ((R)-1-methyl-pent-4-enyl)-carbamic acid benzyl ester;
allyl-((R)-1-methyl-pent-4-enyl)-carbamic acid benzy] ester;
2-methyl-2,3,4,7-tetrahydro-azepine-1-carboxylic acid benzyl ester;

30

(1S,4R,7R)-4-methyl-8-oxa-3-aza-bicyclo[5.1.0]octane-3-carboxylic acid benzyl ester;

(2R,58,68)-5-azido-6-hydroxy-2-methyl-azepane-1-carboxylic acid benzyl ester;

55



WO 01/ 70232 PCT/US01/07094 n is an integer from1l to 5; and

phar maceutically acceptable salts, hydrates and sol vates thereof. The
fol | ow ngwo@ipeinds are preferred novel internedi ates: 5periBhinioes

- (pyridi ne- 2- sulfonyl) 2, 3,4, 7 tetrahydro 1 H-azepine

5- et hyl - 3- e- Ifon a- 3- a7 /C 0] oct ane;
o azi do 5 RS- e Rt e T2y B écui?m%s :
4- anlno 6- met hyl - | (pyrldlne 2-sul fonyl ) - azepan- 3-ol ;
(S)-1-[3-hydroxy-6-nge
- (pyri di ne- @Réﬁi@bﬁ&@’z' 'éd&‘r‘PXXCai‘?@é@ﬁ%ﬁ?‘fthélﬂ??@faﬂ%lqu?Pfeiim}d-“B‘é{'rzbam' c acid
tert-butyl gshffhze &éﬁ-cmbWMmb@a;zgfésfean -carboxylic acid {
(S)-1- [3 hydr oxy- g met hyl -1 - (pyri di ne- 2-
sulfonyl) azepan- 4-yl car banoyl ] - 3-nmet hyl - butyl }-am de;
al lyl - nqgéwﬂ (‘7(3‘2564‘5; TE):-$ axygﬂﬁgﬁ}ma‘iepﬁﬁhq'lct&%%%&l) BShah c}hl -b891]-carbamic

2- neth | - t et r ahydr o- azepi ne- -carboxylic acid benzyl ester;

4- nethyl SE@ﬂ@ﬂBtabée%mtyclo[S 1. 0]octane 3-carboxylic acid benzyl ester;
25 5-azi do- 6- hydr oxy- 2- net hyl - azepane-| - car boxyl i ¢ acid benzyl ester;

5- am no- 6- hydr oxy- 2- net hyl - azepane- 1- car boxyl i c aci d benzyl ester;

(2R, 5S, 69) - [55)(1( (S)SQS TR)e2-pyridinesulfonyl-3-hydroxy-7-methyl-azepan-4-ylcarbamoyl)-3-

- but oxygar net | am no) - 6- hydr oxy-2- 30
met hyl - fabge a‘%M %”}ygaca ““ﬁaméat%{gf\b besg%yl ester: (2S,5R 6R)-5-((S)-2- tert

-butoxycarbonylanlno 4- nethyl pent anoyl am no) - 6 h droxy 2- net hyl -azepane-1

-carboxylic i est er P

[(S)-l-_((Sé,Si%amo @mf%{‘m‘rp&zg?“é} ﬁ%?&%g%%bgﬁgﬂyn e F o ﬁ?ydé"xﬁet hyl - but yI |
-carbami ¢ @ehyd-akepah-4-dnilie;est er ;

[(S)-1-((3R 4R, 7S) - 3- hydr oxy- 7- met hyl - azepan- 4-yl car banoyl ) - 3- net hyl - but yl ]
-carbamc 5 acid tert -butyl ester;

[(S) 1-{4 3% ﬂx&hz&bekz&eﬂzamkimrmh @)t’syxdétﬁyqyl- [(3RERJoR)-6-ARGRRB- 4- Y| car bam)y

I met hyl - butyl ]-carbam ¢ acid tert -but est er
)- yhydroxy-yl (]pyndme 2-sulfonyl)- azepan—4-ylcarbamc)>/y1]-butyl}-armde

benzo[b]thiophene-2-carboxylic acid {(S)- 1-[(3S,4S,6S)-6-methyl-3-hydroxy-1-(pyridine-
2-sulfonyl)-azepan-4-ylcarbamoyl}-3-methyl-butyl }-amide;

20
benzo[b]thiophene-2-carboxylic acid {(S)- 1-[(3R,4R,6R)-6-methyl-3-hydroxy-1-(pyridine-
2-sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-butyl }-amide;

3smethyl-benzofuran-2-carboxylic acid {(S)- 1-[(385,48S,6S)-6-methyl-3-hydroxy-1-
25  (pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-butyl }-amide;

3-methyl-benzofuran-2-carboxylic acid {(S)- 1-[(3R,4R,6R)-6-methyl-3-hydroxy-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-butyl }-amide;

30 thieno[3,2-b]thiophene-2-carboxylic acid {(S)- 1-[(3S,4S,6S)-6-methyl-3-hydroxy-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-butyl }-amide;

thieno[3,2-b]thiophene-2-carboxylic acid {(S)- 1-[(3S,4R,6R)-6-methyl-3-hydroxy-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-butyl }-amide;
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[(S)-1-((3R 4R, 7S) - 1- benzenesul f onyl - 3- hydr oxy- 7- net hyl - azepan- 4- yl car banoy
) -3- metwwlorpodsyl ] -carbamic acid tert -butyl ester; PCT/US01/07094
(S)-2-am no-4-net hyl - pent anoi ¢ acid

((3S,4S, 7R) - 1- (2- pyri di ne) - sul f onyl - 3- hydr oxy-7- net hyl -azepan-4-yl)-am de;
15 (S)-2-am no-4-net hyl - pentanoi c acid

((3R 4R 73) b&fzéfaraﬂmﬂdaehoﬂﬁ)ca%ml f(oryhe@yhy oAy 7R)-7-MRiIpKE-hakepan- 4- y| ) - ami de;
benzof uran- 2- car boxyi i c_aci

{(S) - 1- [ ( 3S¥8dpRy- SBlfWBraé%W‘?‘ yhertnoyll-bpyiiranifsie- 2- 20
sul fonyl ) - azepan- 4-yl car banoyl | - 3- net hyl - but yl } - am de;
benzof uran- 2- carboxylic acid

{(S)-1-[% 3Rbemofps)1 Zcapaylinagid7Z(Hed-mpthy}- 1-{ (3545 dPnEmethyl-3-hydroxy-1-(pyridine-

sul fonyl)-a Q@ﬂﬁ%hh utyl }-amde; 25

((R)-1-net hé%m %ép%ﬁ‘l -car b}zg%b%?gc%dé;enzyl ester;

al lyl - ((R) 1 nethyl pent - 4 enyl)-carbam c acid benzyl ester;

2- met hyl - ster; 30
(1S, 4R 7R) ém{ﬁat" ghCBa © ?%@PFFE@R%%ZF ane ﬂég%g&wéyxgl ic acid
benzyl est e(pynd(nﬁR—sEEor@S)az@aaﬂsd@ulﬁmkmyﬂmey}—fﬁmdet hyl - azepane-| - carboxylic
acid benzyl ester; 55 WD 01/70232 PCT/ US01/ 07094

(2R, 5S, éé) 5- am no- 6- hydr oxy- 2- met hyl - azepane-1| - carboxylic acid benzyl
ester; ( 2Rb&ﬁpﬁ5ﬁ1-£cai’l(o§)1hc?acld #8)-3-methyl-1-[(3R,4R,7R)-7-methyl-3-hydroxy-1-

-butox car bonyl am_no nt.ano 0) -.6- hydr oxy-2- met hyl - azepane-1
-car boiyl i C?@y dgle-gesﬁg%y -4p)§carbamo§1]%utyp} gmxge; y y y P
[(S)-1-((3S,4S, 7R) - 3- hydroxy 7 nethyl azepan- 4-yl car banoyl ) - 3- et hyl - but yl ]
-carbamc acid tert -butyl

[(S) - 1- (( 3S(&s27Apgo-bmgthy ﬁ?%b%aﬁq%ﬁ%‘d%ﬂ“ﬁvd‘?t&y 7- met hyl - azepan- 4-yl car bano
yl)-3- 39 nethyl - butyI] carbam c aC|d tert -butyl ester;

(S)-2-am no-4-neth pent anoi c_aci d

((3S,4S, 7R) 1@.{)(1211‘?% 1P6'?tﬁ‘eﬁ)")’§19P'1b6‘ﬁ5¢Ia°‘§ bRV 98- 7- net hyl - azepan- 4-yl ) - ani de;
15 5- et hoxy- benzof uran-2-carboxylic acid

{(S) - 3- rrethyl-léh[t(SR 4R, 6R) - 6- et hyl - 3-

hydr oxy- | - ( B IHERremethdmenicheny))= Wﬁ-‘gﬁpé’é%@myl ]-butyl }-anide;
benzo[ b] t hi ophene- 2-carboxylic acid {(S)-

1-[(3S, 4S, 6S) - 6- et hyl - 3- hydroxy- 1| - (pyridi ne-
20  2-methyl-2,3,4,7-tetrahydro-azepine-1-carboxylic acid benzyl ester;

(1S,4R,7R)-4-methyl-8-oxa-3-aza-bicyclo[5.1.0Joctane-3-carboxylic acid benzyl ester;

(2R,58,65)-5-azido-6-hydroxy-2-methyl-azepane- 1-carboxylic acid benzyl ester;

25
(2R,58,6S)-5-amino-6-hydroxy-2-methyl-azepane-1-carboxylic acid benzy] ester;
(2R,58,6S)-5-((S)-2- tert -butoxycarbonylamino-4-methyl-pentanoylamino)-6-hydroxy-2-
methyl-azepane-1 -carboxylic acid benzy! ester; ‘

30

[(S)-1-((3S,4S,7R)-3-hydroxy-7-methyl-azepan-4-ylcarbamoyl)-3-methyl-butyl]-carbamic

acid tert--butyl ester;
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2-sul fonyl ) - azepan- 4-yl car banoyl | - 3- net hyl - butyl }-am de; 20
benzo[ b] t hi ophene- 2-carboxylic acid {(S)-

1-[ (3R 4 ]Tﬁzﬁethyl 3- hydroxy-1 - (pyridine- PCT/US01/07094
2-sul fonyl) -azepan- 4- ylcarbannyl] 3 met hyl - butyl }-am de;

hyl - benzof ur an- 2-car
3- met hyl - benzof ur a ca boxg I%-gyé‘rg)(})T methyl-azepan-4-ylcarbamoyl)-3-

1- [ (3S, 4S, 683y BIERARYRISPIVARS

(pyridine- ansmymwj 3arl§’a¥r§@§d'kiérty$1ﬁy?lrebt3ﬁ0y|] 3-methyl -butyl }-am de;
3- et hyl - benzof uran- 2-carboxylic acid {(S)-

1-[ (3R 4R, 6R) - 6- net hyl - 3- hydroxy- | -

(pyridine- 2rgul fomyh )neﬁéﬁﬂé%&n&c)éh@?@qu? éé‘npmalﬁwlsumwiwdr@mﬂe 30

t hi eno[ 3, 2- b]'t hi ophene- 2- car boxyl i c aci

1-[(3S, 45, 69)%61&@99%;/41 yIBamidelr oxy- | -

(pyridi ne-2-sul fonyl)-azepan-4-yl carbanoyl ]-3-net hyl -butyl }-am de;

t hi eno[ 3, 2- b] t hi ophene-2-carboxylic acid {(9S)-

1- [ (3S, 4R, 6R¥xo[82rhdpymdine2-daghdrplicyacid-{(S)-1-[(3S, 4S,7R)-3-hydroxy-7-methyl-1-(pyridine-
(pyri di ne- 25 thyl -butyl }-am de; 56 WO
01/ 70232 P ﬂgwgﬁ%?%ﬁga%ﬁenzo #%%& -carg% §T¥% acid {

(S)-3-nethy|-|-[(3S 4S, 7R) - 7- net hyl - 3- hydroxy | -

(pyridi ?(gn 5_1 éig lzgjgég}—?df Zzeé) %E)X)A/'hcyacf:da{r (ggﬂom\éthl'l PHE§ ]7R)} 7-mrth1§3-oxo 1-

benzofu

{(S)-3-net hydynhmé-(z&&fékﬁl)7a5apaﬂ-4rymdamakno§1-]be@r}emydd (pyridine-
2-sul fonyl ) -azepan-4-yl carbanoyl | - butyl }-am de; benzofuran-2-carboxylic
acid {(S)-3-nethyl-I1-[(3R 4R 7S)-7- et hyl - 3- hydr oxy-1 -

(pyridine- 23%&Hwﬂybmaaﬂmmeéb daksoa v IRedERy|($)- BUBYUS JR p3hetRoxylBmethyl-1-
benzof uran- 2- car bgxyl i c_aci

(S) - 3- met hy (RyFid peéﬁuﬁwyﬁmzeprn-ﬁ@@mm@yﬂQd?%g} bptyl}-amide;
(pyridi pe-2-sul fonyl)-azepan-4-yl car banmoyl ] -butyl }- anlde
((R-2-io0do-1-nethyl-ethyl)-carbam c_acid benzyl est

((R) - 1- et h?tmeﬂé’hflugﬁgrmpy}ndggﬂo@ﬁl}%yl&ch@ Heh3-pethylst- gflS 7R)-7-methy1 -3-oxo0-
al |yl ((R) - }xpRidhelr REBhyifaRmhld sIeRb AR GouBE]-dnaenzy| - ester; 20

2-met hyl -2, 3,4, 7-t et r ahydr o- azepl ne- 1- ¢ar boxyl i ¢ aci d benzyl ester;
(1S, 4R 7R) - 4- met hyl - 8- oxa- 3-aza- bi cycl o[ 5. 1. 0] oct ane- 3-car boxylic acid

benzyl est e, inol r?e%—éiﬁ;oﬁﬁ)c RAPES PR E Y AfOXYs IR - RERRARErlpyA@hAoXY | T C

aci d benzyl
(2R, 5S, %) - Bsalrﬁwmb a@ﬂﬂﬁ;ldr}d»@;bﬂmorﬂﬂrbhiyl}m@%ane | - carboxylic acid benzyl
ester;

quinoline-3-carboxylic acid {(S)-3-methyl-1-[(3S,4S,7R)-7-methyl-3-hydroxy-1-(pyridine-
2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } -amide;

25  5-methoxy-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(3S,4S,7R)-7-methyl-3-hydroxy-
1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } -amide;

3-methyl-benzofuran-Z—carbokylic acid {(S)-3-methyl-1-[(3S,4S,7R)-7-methyl-3-hydroxy-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide;

30
thieno[3,2-b]thiophene-2-carboxylic acid {(S)-3-methyl-1-[(3S,4S,7R)-7-methyl-3-hydroxy-
1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl}-butyl } -amide;
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(2R 5S,69)-5-((S)-2- tert
- but oxycar bonyl am no- 4- net hyl - pent anoyl am no) - 6- hydr oxy- 2- net hyl - azepane-1

-carboxyl ghobenzyl ester; 30 PCT/US01/07094
[(S)-1- ((w%) 4S, 7R) 3- hydroxy 7 met hyl - azepan- 4-yl car barmyl) 3-net hyl - but yl ]

-carbamc acid ter 7 P 407094
[(S)-1- ((3S,qﬂ’§?’7a|i%f9'%'-cya)r§?%/y&l S?gnyffﬂ\l/\g ﬁ%{&r oy 7h C-E{')h%q] YAP&hAn- 4- yI car bamo
yl)-3- net hYﬂ>yriﬂhfe§2Ls}J}f61@ﬂbﬁBﬂtah-4aﬂtaﬂbdrmyI]-bubﬂj}t -ythidgst er ;
(S)-2-am no-4-net hyl - pent anoi c acid
((3S,4S, 7R) - 1- (2- pyri di ne) - sul fonyl - 3- hydroxy-7- 5
met hyl - azepaienb{3y/2 b}tampﬂaw-ztdam&ﬁlc&cﬁ]{mra Aethe- 12{;(383,43)’ﬂi<)y1-tn€th§il€:3 d {
S) - 1[(3848 7R) hydr oxy- 7- net hyl - | - T??R
sul fonyl )] aéreﬁshfhovrwﬂwaﬁbwlf?n %&any*ryl ovy-bup efmideg o
ro[ 3, 2- b] pyri di ne- 2-carboxylic acid
S

u
0
) -
yr

f
3,
l(J 3methy|-|)% S, 7R) - 7- net hyl - 3- oxo- 1-

pyri di ne- 23504tk %Wﬂa%%aaﬁbw <Faéléir{|§%)n%wrpylbluk(§ﬁ 48, TR)nd-methyl-3-hydroxy-1-
h

I

d

h

yl - furpb . gerl Ry bRy Zze]%t[iﬁ?ﬁﬂl)z{n%yﬁodu@'l}-annde,

(
2-
f
{
( i
3- et
-1-1(3S,4S,7R) - 3- hydr oxXy- 7-
{ i |L<(a 2-sul fonyl) - gzepa% 4-yl carbanoyl ] -3-nethyl -butyl }-am de; 15
? g g ?’r:ap‘;]ulrb_% z%ru? L@i%é hE'Qa%{(ﬁ)’?‘%t}%%l - $(38U5 IR} 7-methyl-3-hydroxy-1-(1-oxy-
1- (pyri di ne-pznd;lud:-ﬁ@miﬁdn)'lr)azwplaﬁ-ykbasblamaylbhwy+a]mcmut yl }-ami de;
qui nol i ne- 6-carboxylic acid
S
{2(_ | Eo?él) ) gqame?ﬁdarlydxtyga:s bﬂﬁg} P-mithiylsl - [(}38&2}7&92 nﬁpﬂiyhlaﬂl%drexﬁg_(ﬂawbexyl ic
ac - o - k- I ox ridine-
2 sul fony! ) FADCBR Y AP B P BTP Y YA o5 ™Y
5
{
1-
3-
(
(
t
(

- met hoxig- benzof uran 2-car boxyl ic acid
(S) - 3-net hy, 4s 7R
Chyri d ne S STh g ebo Y o Moy M8 TR T 5
met hyl - bengeadouy-ant- 3X)C@5Frialﬂié§2] -duffoy@)-&kepan-4-ylcarbamoyl]-butyl }-amide;
S) - 3-net hyl -1-[(3S, 4S, 7R) - 7- met hyl - 3- hydr oxy- 1| -
pyri di ne- 2- sul fonyl ) - azepan- 4-yl car banoyl ] - butyl }-am de; 30
gl) egO[ 3t ﬁ llslfltlJHr@m t%ﬁ&ﬁhﬁg&;ﬂ{éxgw adld{{(S) 3-methyl 1-[(3S,4S,7R)-7-methyl-3-
met hyl - me - 3-
1- (pyri dne-hrd @ﬁwéhw) pﬂ?@'ﬁ%ﬁulfﬂwlbﬂaz@wrf’oxlﬂrbmywbuwl}aﬁﬂa% 58

nme
(S)
(pyri

nme

(p

in

) -3-nmet hyl -1-[(3S, 4S, 7R) - 7- met hyl - 3- hydr oxy-1 - (pyri di ne- 20
-su

id

su

nme

5-fluoro-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(3S,4S,7R)-7-methyl-3-hydroxy-1-
(1-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } -amide;

25  3-methyl-furo[3,2-b] ]pyridine-2-carboxylic acid {(S);3—methyl—1—[(3S,4S,7R)-7~methyl-3-
hydroxy-1-(1-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide;

cyclohexanecarboxylic acid {(S)-3-methyl-1-[(3S,4S,7R)-7-methyl-3-hydroxy-1-(1-oxy-
pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide;

30
(S)-2-(2-cyclohexyl-ethanoylamino)-4-methyl-pentanoic acid [(3S,4S,7R)-7-methyl-3-
hydroxy-1-(1-oxy-pyridine-2-sulfonyl)-azepan-4-yl]-amide;
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WO 01/ 70232 PCT/ US01/ 07094 qui noxal i ne-2-carboxylic acid { (S)-3-nethyl-
-[(3S, 4S, 7R) - 7- net hyl - 3- hydr oxy- | -

(pyri di newgd-osgbszenyl ) - azepan- 4-yl car banoyl ] -butyl }-am depctrhisen@lods 2- b]
t hi ophene- 2-carboxylic acid { (S)-3- met hyl -1-[(3S,4S, 7R -7-nmethyl -3- 5
hydroxy-1 - ( }5)0%%-R¥iohékly roparoibinidy b hicfth & PaRmBic ka3 ARoRh =it s- } - am de;
3- net hyl -beﬁg)of%érogn 2&18, &b%a 'I;}llal aC|yd {e% et .lc i ) o

(S) - 3- net hy hydrofy- BG,-aS; PB’R)im¢2rﬁEtfhwl)=@emdr)dk§tmﬂe;

(1- oxy-pyridi ne-2-sul fonyl)-azepan-4-yl carbanoyl ] -butyl }-am de; 10
benzof uran- 2- carboxylic acid

{(S) - 3- met hy$)-2- €4qu31§bek$1 we)noiflamowﬁme@ayﬂmmtmjadcid([135@8le)-7-methyl-3-

gﬁlr Ing: |nﬁe22%ué f On ﬁ)ox ;piggg)ei s)ﬁ fonyli)baazgﬁ%x-éllylf)grmﬁe -am de;

{(S)-3-nmethyl-1- [(38 48, 7R) 7- met hyl - 3- hydr oxy-1 - (1- oxy-

DY b G 11 uor SO PSS B R R P Ry e tator acib TS8R ety 3-

('S) - 3- met hy Ihytiroky(-B8.- é@rﬂyﬂ)imz PRtfbiyi)-azepan-4-yl]-amide;

hydr oxy- 1 - (1- oxy- pyri di ne- 2- sul fonyl ) - azepan- 4-yl car banoyl ] - butyl }-am de;
5-fl uor o- 3- net hyl - benzof ur an- 2- car boxylic acid

{ (S) - 3- met hkndofuldn3SeASox R ach ;BLyAetr{ivl 203,48 7R)—7-methyl 3-hydroxy-1-(5- _
hydr oxy- 1| - (1- oxy-pyri di ne-2-sulfo - azePan 4-yl| car bampyl ] - butyl }-am de;
5-f 1 uor o- be ﬁlz@mﬁr@@ﬁbm&%ﬁ%%wlfqeylaxemal{-‘l-y carbamoyl)-butyl)-amide;
(S)-3-methyl-1-[(3S,4S, 7R) - 7- net hyl - 3- hydr oxy- 1| -

(1- oxy-pyridi ne-2-sul fonyl)-azepan-4-yl car bano %J buty -am de; 25

ot P L Bearcanppofiiny Sickibaesie A0 (ormeor O A5, 49, TR -ty A by draey 1
{(S)-3-nmet hyk_ I7. 4. R

hydr oxy- 1 - %!; Bifg}‘k’ %}?}? fhéfﬂbzar&ne < F@IOH%//‘} ?Z%Iéz edbélﬁarbam yé]a?utt)bg}mnqd]e butyl }-am de;
cycloheﬂénecarboxylic acid

S)-3-nmeth
églrl)dl ne- 2- }sﬁhﬂ I)Jri%ﬁfm% epan- ET%F% %ldﬁggyfﬁlgeﬁ%{l {(?&2,@?}%)-7 mgfhyl-3-
(S)-2-(2- cydlb'dmaxy{ieﬁhamyct}ahfpymi)ne&—mhbhw azppant4ayloarbananyl lebutyl }-amide;
[ (3S,4S, 7R) - 7- et hyl - 3- hydroxy- |
- (1- oxy-pyridine-2-sul fonyl)-azepan-4-yl] -am de; 59 WO 01/ 70232
PCT/ US01/ 07 ®8rkofufrdn)2-2arbBeyiy adid hie (§$.4 7 RpAmethly BIvhyinyxy4l-(petithyeé-2 pafinghoi ¢ aci d
3S, 4S,
[El OXY- éyr|"18?Pﬁ‘é52%§ma'ﬁ“8ﬂ;{/F’SC?%‘%%LH““EW|] ani de;
(S)-2-(4-cycl ohexyl - but anoyl am no) - 4- et hyl - pent anoi ¢ aci d
3S,4S, 7R) - 7- et hyl - 3 5 hydr, -
[§1 oxy- pyzi PﬂEnezg'gﬁng@gﬁld i@éaéﬁhl&e‘i})ﬂ L 4R 7R)-7-methyl-3-hydroxy-1-

(S)-2-(5- cyqbﬁiamwsuﬂemﬁmyanmmmmﬂoym@yp affidet anoi ¢ aci d
[ (3S, 4S, 7R) - 7- net hyl - 3-

25  furan-2-carboxylic acid {(S)-3,3-dimethyl-1-{(3S,4S,7R)-7-methyl-3-hydroxy-1-(pyridine-2-
sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide;

thieno[3,2-b] thiophene-2-carboxylic acid {(S)-3,3-dimethyl-1-[(3S,4S,7R)-7-methyl-3-
hydroxy-1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide;

30
benzofuran-2-carboxylic acid {(S)-2-cyclohexyl-1-{(3S,4S,7R)-7-methyl-3-hydroxy-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-ethyl }-amide;
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hydroxy- | -(1-oxy-pyridine-2-sulfonyl)-azepan-4-yl]-am de; 10
benzof uran- 2- carboxylic acid

{(S) - 3- mewbyh/7b23k ( 3S, 4S, 7R) - 7- met hyl - 3- hydr oxy- | - (5- PCT/US01/07094
trifluoronethyl-pyridine-2-sul fonyl ) - azepan- 4-yl car banoyl | - butyl }-am de;

(58; | gOIr‘TICa)t E;{' q%f%]?a% i@cgﬁﬁ)ﬁgy fchcﬁ”%;qg 1&}/3&,45 7R) 7-methy1 -3-hydroxy-1-(pyridine-

(5-trifl uor »eefonyi)-amepan- G}iyherbﬁmsxl]-étbyiy-lamdazepan 4-yl car banoyl ] - but yl
}-am de; 15 thieno[3, 2-b] thiophene-2-carboxylic acid

{(S)-3-methyl -1-[(3S,4S, 7R) - 7-net hyl - 3- hydroxy- |

-(5-trifl uommpﬁérhsel-camo&ylw aam{ZS)smb)fcmhy;ty)-{qmmawkzj—mhexmbawdmbd1 butyl }
-am de; zaf.u rbox

1-[(3S, 455 7 n*nﬁsz%ny gffaf%af’ﬁa’}i PhYHamEes ) £ onyl ) - 20

azepan- 4-yl car banoyl | - cycl ohexyl }-am de; thi ophene 3-carboxylic acid {
(S)33d|methl-|-§84 IR -7-met hyl -3 hsg PF/’

(pyri di ne- 23-86MYLINALY-2 epﬁaﬂlna'zfﬁf@8¥>6’§ﬁ6‘9|{ Dy hf}XYhH@éﬂsi@ﬂ-
furan-2-car Q@% L. d +(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-ethyl }-amide;

{(S) -3, 3-di met fylda&d(ss(pis R o B A ey T e 2-

sul fonyl ) - azepan-4-yl carbanoyl ] -butyl }-am de; thieno[3, 2-b]

t hi ophepg- 2r&ar,RE%HK)- b&at@rﬁfoq)e{éoﬁ Aﬁlo%n@'zr@ma)(yhc]ac{d([@ 1”(?87@ 7Rh=17EL hyl -

hydr oxy-1 - (pyri di ne-2-sul fonyl )-azepan- 4-yl car banoy -am de; 30
benzof ur an- Qnet(l;gnegdfpyylﬂ;ma@y 43-hydroxy-azepan-4-ylcarbamoyl)- 3-methy1-butyl]-amlde
{(S)-2-cycl ohexyl -1-[(3S, 4S, 7R) - 7- et hyl - 3- hydr oxy- 1 -
(pyri di ne-2-sul fonyl)-azepan-4-yl carbanoyl ]-ethyl }-am de; 60 WO 01/ 70232
PCT/ US01/ 0703@ah-2- ¢agb<athacdxhﬁ($))ezeyyci®e)a¢41d(SS,4S,7R)-7-methyl-3-hydroxy-1-pr0py1-
{(S)-2-cycl oh .met hyl - 3- hydr oxy-1 - (pyridi ne-

aze Y]lc%{)a(xﬁ 3’6? ety n]('? ﬁ ’ .

2-sul fonyl) - a ‘et hyl }-am de; thiophene-3-carboxylic
acid { (B)-2- cycI ohexyl 1- [(38 4S, 7R) - 7- et hyl - 3- hydr oxy-1- 5

ridine-2-sulfaonyl ep a | ].< - am ge;
Vet hy -1 oPBPI SR R S SR B oS o) 7 Bt Syarony-Lpropyt
(S)-2- cycl ol patl-4-Ylcirbadimy S thiR) amide;
met hyl - 3- hydr oxy- 1- (pyri di ne- 2- sul fonyl ) - azepan- 4-yl car banoyl ] - et hyl
}-am de; 10 (2R 4aR, 8aR) - oct ahydr o- benzo[ 1, 4] di oxi ne- 2-carboxylic acid
[1( 98,) - ld( ( 3 SvehZofiifah- Zicarﬁmﬁlft&ﬂﬁls{(ﬂ)f%gylloh&ﬁn?t(g&%,|7R)-7-rr;eéhyl-3-hydroxy-1-
- 3- OXy-azepan - 3- et ut -am de; -
fur anYZ&E a)r/BrGR)ﬁ)PaF‘EPa&é |y&Faﬁ’am°yl) ethyl] amide; Y a ’
[ (S)-2-cycl ohexyl-1-((3S,4S, 7R) - 7-net hyl - 3- hydr oxy-1| - propyl -
azepan- 4-yl car banoyl ) -et hyl ] -am de; 15
1-(3-cyclohexyl-propanoy ammo)-cyclohexanecarboxyhc acid ((3S,4S,7R)-1-

cyclohexylmethyl-7-methyl-3-hydroxy-azepan-4-yl)-amide;

25  benzofuran-2-carboxylic acid [1-((3S,4S,7R)-1-cyclohexylmethyl-7-methyl-3—hydroxy-

azepan-4-ylcarbamoyl)-cyclohexyl]-amide;

benzofuran-2-carboxylic acid [(S)-3-methyl-1-((38S,4S,7R)-7-methyl-3-hydroxy-1-propyl-
azepan-4-ylcarbamoyl)- butyl]-amide;

30
(2R,58)-5-((S)-2-tert-butoxycarbonylamino-4-methyl-pentanoylamino)-2-methyl-6-

hydroxy-azepane-1-carboxylic acid benzyl ester;
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t hi ophene- 3-carboxylic acid [(S)-2-cycl ohexyl - |

-((3S,4S, 7R) - 7- net hyl - 3- hydroxy- | -propyl -

azepan- 4-wbaarpapoyl ) - et hyl ] - am de; benzof ur an- 2- car boxyl ipeTaS0 07094

[ (S)-2-cycl ohexyl-1-((3S,4S, 7R) - 7- net hyI 3- hydroxy-1- 20

propyl - azepan- 4-yl car hamoyl ) - et hyl ]

5 cyel ohBsypipa sy LRy B ek s SRR - K roplelis s 7R - 1.
cycl ohexyl ngkdoyif-30mldbokly- d;khy]d:rmavbaaio@%aryﬂ} -dhile;am de; 25

benzof ur an- 2- car boxyl'i ¢ aci

[1-((3S,4S, 7R) - 1- cycl ohexyl net hyl - 7- met hyl - 3- hydr oxy-

azepan- 4-yl @S’D}fzb(gfz?édbﬂexgypgl&%lﬂgﬁi(rhﬁmw l-peQﬁH&QEH& f1Bs, Zs SRI-Deetlyi-€.(Aci d

[ (S)-3-nethyl- -7- yroxy- - propyl -

azepan- 4yl marpﬂ)almwyme Hangl}3- b)‘ﬁf‘éf@-az@@ﬂ~4~y1] -amide;

(2R, 5S)-5-((S)-2-tert-but oxycarbonyl am no- 4- nmet hyl - pent anoyl am no) - 2- net hyl
-6- hydroxy-azepane-|-carboxylic acid benzyl ester; 61 WD 01/70232

PCT/ US01/ 07 O®45S,65019z{6 5 uiz-Hih-benzoturdyeicylHhethameylitamino]-4-methyl-pentanoylamino } -2-

et hanoyt) - SRy e B Sl LI U pLa DR IR A

(S)-2-(3-cycl ohexyl - propanoyl am no) - 4- et hyI pent anoic acid

E ﬁzﬁosf J 5 Fr%&rn@igéggé p6§911 5 z{?ﬁ){gff( gﬁqnagfarap 22,_-\\(1 ggﬂﬁgg?yl)sm?mo]-zl-methyl-

(S)-2- [(1 b pézbylatio 2-2ythethi 6y oy -jzepati- No-mbthardyiiydmipeld-mehyl-giianeic } - 2-
net hyl - 6- hydr(? %z %ane | -carboxylic acid (tetrahydro-pyran-4-yl)-am de;
10 (S)-2-{ f‘%(‘% HEL6S) - 5- {

(S)-2-[(1-benzof uran- 2 yI rret hanoyl) am noj - 4 rret hyI - pent anoyl am no }

- 2-nmet hyl - 6- hydro X - et hanO}/ no, } -4-methyl -pent anoi ¢
aci d met hyl (R} —( é(§) 22[(1 l{enfoﬁirare -y, —methanoy )- ammo]-4-methyl—pentanoylanuno}- -

(S)-2-[(4- bﬁfti?r&fybbfz@;;‘hhzl MLm@iﬁB H%ﬂo}&%&ﬂjl pAntRGidcid Ranf1agey| am no }-3- 15
hydr oxy- azepan- | anoyl [-am no }-4-nethyl - pentanoi ca cid net hyl
ester;

(S)-4- rre;rg/kS)&'é&ﬂyl(zCﬁR(éﬁ \895) Bty g (Dbt 4- RN nB-{1(derbbiR! | n- 8-yl

- met ha

am no] - pent antgl-pantaneylapingy-§hyspx wazepainl-1h-yethapayi el tien@ndiaedid pent anoi ¢
acid nmethyl,g #g{er 20 (R-2-{ [ 1-(4-{ _
(S)-2-[(1-benzof uran- 2-yl - met hanoyl ) - am no] - 4- et hyl - pent anoyl am no } - 3-
hydr oxy2@zepan- 1-yl ) - met hanoyl ] - ami no} - 4- et hyl - pent anoi ¢ aci d net hyl

ester; (R)-2-{[1-(4-{ (S)-2-[(1-benzofuran-2-yl-methanoyl)-amino}-4-methyl-pentanoylamino }-3-

hydroxy-azepan-1-yl)-methanoyl]-amino }-4-methyl-pentanoic acid methyl ester;

2*biphenyl-3-yl-4-methyl-pentanoic acid [(3R, 4R,7R)-7-methyl-3-hydroxy-1-(pyridine-2-
25  sulfonyl)-azepan-4-yl]-amide;

3-methyl-furo{3,2-b}-pyridine-2-carboxylic acid {1-[(4S,7R)-7-methyl-3-hydroxy-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl}-cyclohexyl }-amide; and

30  1-(3-cyclohexyl-propanoylamino)-cyclohexanecarboxylic acid [(4S,7R)-7-methyl-3-

hydroxy-1-(pyridine-2-sulfonyl)-azepan-4-yl]-amide.

Process for Synthesis of Inventive Compounds
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2- bi phenyl - 3-yl - 4- net hyl - pentanoi ¢ acid [ (3R

4R, 7R) - 7- et hyl - 3- hydr oxy- | - (pyri di ne-2- 25 sul fonyl)-azepan-4-yl] - ame;
3- met hyl -Wworo@lz#32- b] - pyri di ne- 2- carboxylic acid { PCT/US01/07094
1-[(4S, 7R) - 7- net hyl - 3- hydr oxy-1 - - _

(Pyri di ne-2- sul fiaylibe Rachaf: 4t RRATLYA orEXf! iGN BroAfldro@idos0

1- (3-cycl ohexyl - propa%oy am no) - cyc o_hexanepcar oxyl1c acid .

[ (4S, 7R) - 7-thesynthesigof deygpendy of Formplayb icelnprésing-the stépofypixidizangsthaappopyibte - ani de.

Process | or. YRGS Fiy Rl VAL KRACRTRRNRIS 0. D200/ H0RGR (T USOL/ 07004

Referring to rern above, prese I nvention provides a
process f ormixtvee of\disteemnerso Prafaapy ta dsidaft ifsoimuriaxifé-pyrolimgpompleng t he st ep

of oxidizing th roprd at e ompound of .Formula.(11) wt oxi dant to
ot ovi de 5 he conmSTPeR SeBih # SRRl bt Bndlids: et Dol o
Pref erabl y syhiesipdf deutérated copdunds df Fommuld@). (Bpecificalle, wivmzl dexteraedReber ri ng to

Schene 4, th resent ..nventi al so provi.des a process for the synthesis
of deut ef atibfesEAB AMILOT3} toe, FolaR inE fhelxioapiancsten ebiauipratie e PLOtGIEIFCer at ed
i somer i s igldrived a detteElfl dgefNa brovide he db@bla@Wictigpduie oPRdrfhatai(Das st ep, of
deuterating the protonated isonmer with a deuterati ng agent to provide the
deut er at ed EEHFORfERstsreomsTSitirdded fojthessynthesisy; Brefgraglyothe grulatiiedgsiéss i s added

to the ﬁ)ynt(lj;gzﬁlﬁpz(?g@f@qmleﬁgylaﬁhﬁ_ deuterating agent is 10 CD30D: D20 (10: 1)
in triethylamne. The process further co&prises the step of separating the
di asteromers of Fwmaees fugther copyprisesshe sen ofgeprsaiing theshiasteaeragss of HopmHa gh

presssure | (iI)qui sgpagﬁfng(';;ﬁréﬁnﬁs? g@f&%l)(mpr?ssyg llFi)duw ch?gmzitgﬁaﬁg ?ﬁﬁf@). I nvention

15 The conpounds of are"useful as protease inhibitors,
particularly as inhibitors of cysteine and serine proteases, nore

particularly as inhibitors of ygay o‘i’hfﬁ’re%ﬂa?irﬁ%ﬁﬁ& even nore particularly
as inhibitors of cysteine proteases of the papain superfamly, yet nore

particuliarly as Thelvolipowids obformyled eicmecfilras potsesinbibitorheavaukdpsi n - family,
most part C'Hiligﬁc#r%?fa‘c?stle g!gl4gegaéprgfeas%gg&ﬁﬁa{é@ﬁuoﬁﬁlgzgﬁ]hﬁ)ritg %(‘i:’g skeci)’h"ee”t' on also

provi des 20 use onp Ions™ an sal unds,
i ncl udi ng pirareasas evin oak paranptysis inhiirsa dystamenprbtadseoofshopapgiai d conpounds.

The present coppounds are useful for.treating.di seases.i.n ich cysteine
ot bases SPETE: T ARty af RhehF BLORGE pRSARRRL B BRD CXTi hi
trypsanona familg,imost partisddailyrm inhibitoser catisepsin K. i Thaipehsent invsnttnlabd @rovalss wel | as

In schi ?Ot Oslgjsgrju CSOil’nSp’OSig(B)‘rllSaaI;]h ?drm&:ﬁggr{s o?‘s?aﬁf gc;[rr?p%iugds, including pharmaceutical
compositions and formulations of said compounds.

The present compounds are useful for treating diseases in which cysteine proteases
are implicated, including infections by pneumocystis carinii, trypsanoma cruzi, trypsanoma
brucei, and Crithidia fusiculata; as well as in schistosorniasis, malaria, tumor metastasis,

25  metachromatic leukodystrophy, muscular dystrophy, amytrophy; and especially diseases in
which cathepsin K is implicated, most particularly diseases of excessive bone or cartilage
loss, including osteoporosis, gingival disease including gingivitis and periodontitis,
arthritis, more specifically, osteoarthritis and rheumatoid arthritis, Paget’s disease;
hypercalcemia of malignancy, and metabolic bone disease.

30 Parasites known to utilize cysteine proteases in their life cycle (and the diseases
caused by these parasites) include Trypanosoma cruzi, Trypanosoma Brucei
[trypanosomiasis (African sleeping sickness, Chagas disease)], Leishmania mexicana,
Leishmania pifanoi, Leishmania major (leishmaniasis), Schistosoma mansoni

(schistosomiasis), Onchocerca volvulus [onchocerciasis (river blindness)] Brugia pahangi,
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25 netachromati c | eukodystrophy, mnuscul ar dystrophy, anytrophy; and
especially diseases in which cathepsin Kis inplicated, nost particularly

di seases Wb 8¥683si ve bone or cartilage 1oss, including egtrAXPDI®8] S,
gi ngi val disease including gingivitis and periodontitis, arthritis, nDre

speci ficall ost rthriti r.he toid arthriti aget' s, di se
hypercalcen%?“ﬁ?wﬁﬁﬁta%ﬁﬁb m”%ﬁ@l §%§1f intigs; eﬁ??@ﬁé@"%@ g} srip s knomn
to utilize Gysiiesnaewdil ad Rhs@ehsioNtht Igarera Splubeleﬁyarrehz(nazn’td N%a&mdhsa&&es caused

by these par ites Iude anos uzi panos
[ trypanosoni®d Prgtoﬁ&ﬁ‘?f AT SP @){/?P é‘iplé%rfé’g%”“ gﬁ"ao Z@mﬂrag %Eé"’]"’a %B‘? shmani a

mexi cana,  kemnpduidéfahdpre@iiGhventiél &8 5RAbIR f&&te@tﬁng(d@aﬁb ORREES thdse
Schi st osona' mansoni . (schi stosoni asi s), Onchocerca vol vul us [onchocerci asi s

(river bPind@A@EEs ]Nheher@wae Hherpaggical yereocrr@ddw/am@t PESHVUSOAYITN94  Ent anpeba
hi st ol yti caprddadsdinfpdr@dilir dhe prB@nf\@nipbitdl Sre SEIENRP G LS GRANRLLH MAILAAY

Fasci ol a hepatlca as well as hel mnths of the genera Spironetra,

Trichinel | a, falppaint or and Ascaris, and protozoa of the genera

CryPt 0spOr| 8 UM NELERL eopTRNOBNESB BRI SR 1 DG, pERTPAAT [t 1o
lSar asit es withat fegradly thisesutrpundingenatioc and qcrtmdmﬁq’rednctﬂyetastatermemgasxahmaabt| vity of
cysteing, pr, i t conpounds are useful for
treatrng nalg%ﬁﬁag%tgﬁﬁwgﬁp%ﬁgm$$éps&hﬁfﬁ]gﬁ@?astatic neopl astic cells al-so
typically expres§thQMmk3meh$nakopm@ﬁeuhyhmﬁcénzgmmmxﬁﬂhaﬁwdagmaue t he

ot ect! vel y FEar s 06 Birleel sl BF R T e BRT R prosent
[ n;/ﬁnlt ion a:psmcmax{ry/¢yd?ememﬁ{tdm@dse\eﬁ ntoretqattrcfmtlly oistdmes;ﬁersms ﬁfahasle@lalby

pat hol ogi ca el.s o ot ea articul ar ein i ne

pr ot eases, étym’d%zryf fro FQF"@SIE';”S‘P&"’WBPWW% i Ca R fﬁ'ﬁﬂe v%'éﬁhtl cularly
cyst ei na@spr ehetiR@esoniprisé MmifisRAnd 1o a8 Uiigral, @mkaarlwaeﬁaammempﬁrpbﬂuemwd y
cystei ne pr t eases the cathepsin famly, which 15 met hods conpri se
admi ni steri ﬁm?‘bmé‘ﬁe‘L‘H?rFr‘éflawBQP nd é’irﬁ] FhérpFi?e'ﬁ inygRtRg Thepesenhmvention) ar 1y a
human in nee@behlaﬂy ?@f’ld@s BRGNS UNGlesbhent BEiRAQS eised W@&Idl%ﬁhal ithas qar esent

i nvention Becra y .provi des net hods, of treatnment of di seases caused by
pat hol ogi cal*¥heRsel s vgrch metbqds samprisg admimistringta oaEmab gipicr ey agwmAekt er i ng

to an ani rralmospﬂmchrauyamhma@mm&eof amﬁﬁb@%na% ah kYindubigRn i n need
t hereof an inhibitor of cathepsin K including conpound of the pr esent

i nventi 8R. FABPYINE SEWE PIeARAE HIVPISION pEhe rrrearptarlreynm mril@éaglym\rﬂsaeet ods

for treating diseases in which cysteine proteases are implicated, including infections by

t

pneumocystis carinii, trypsanoma cruzi, trypsanoma brucei, and Crithidia fusiculata; as well
as in schistosomiasis, malaria, tumor metastasis, metachromatic leukodystrophy, muscular
dystrophy, amytrophy, and especially diseases in which cathepsin K is implicated, most

25  particularly diseases of excessive bone or cartilage loss, including osteoporosis, gingival
disease including gingivitis and periodontitis, arthritis, more specifically, osteoarthritis and
rheumatoid arthritis, Paget’s disease, hypercalcemia of malignancy, and metabolic bone
disease. '

The present method provides treatment of diseases (in parentheses) caused by

30  infection by Trypanosoma cruzi, Trypanosoma Brucei [trypanosomiasis (African sleeping
sickness, Chagas disease)], Leishmania mexicana, Leishmania pifanoi, Leishmania major
(leishmaniasis), Schistosoma mansoni (schistosomiasis), Onchocerca volvulus
[onchocerciasis (river blindness)] Brugia pahangi, Entamoeba histolytica, Giardia lambia,

the helminths, Haemonchus contortus and Fasciola hepatica, as well as helminths of the
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for treating diseases in which cysteine proteases are inplicated, including
i nfections by pneunocystis carinii, trypsanoma cruzi, trypsanoma brucei,
and Crithydiog76aasi cul ata; as well as in schistosom asis, pgah&bi/em094 unor
nmet astasi s, nmetachromatic | eukodystrophy, nuscular dystrophy, anytrophy,
and especi ag;?}né/ag PERRESTHi Dl Wb BROSENKarlahrdo R oF B Blherd DS 25
particul arl I Seases 0Of excessive bone or cartilage [osS, 1ncluding

ost eopor osiGyprgipagiined, Eindris ckeseplismel and Naggleialyi ivhibitisg aeystkinparotendeswfi t i s,

arthritis, re specificall .0steoarthri.tis an rh i rthritis,
Paget' s di stg%%aé’ ,amﬁ%eé{ag'g é%gﬁingn%?glﬁéﬁoiad’ﬁg%né% S%H]erﬁgﬁﬁgg%@%rgyb%naéuﬁaéi sease.
The pr esentmdre phirdculxiyoamaiemall med painilarhf a ldinpedsiag, ohe or parcefithhebes) caused
by 30 iﬁf eclti n bg Trypanosoma cruzi, Trypanosonma Brucei [trypanosom asis
(Africa E@gic kness, Chagas disease)], Leishmani a nexicana,
I(_ei‘ f] hmani a pi fam)ZI'bst phﬁﬁkﬂhﬁ@&ﬂis@rd@.ﬁkQlfvent(dn[qir(ﬁvliﬂmﬁir@&ioﬂ))f r&Eihg shaggMa nmansoni
schi st osom asi s), Onchocerca vol vyl us onchocerciasi.s (ri.ver blindness)]
Brugi a pahﬁbﬁegiEﬁif%Fﬁ‘B%Wéfﬁﬁ?"é‘[” ’W?‘é%{{’a’@"al?yo‘gﬁmﬁﬁ’r‘ﬂﬂne?f §al‘E‘P?é" P&l ni nt hs,
Haemonchus fagidiQédnsSo apatichtin abad therBGPptlichBarly A aMitlal, nge fagdoilany Bs of the 64
WO 01/ 70232 PCT/ USO1/ 07094 enera Spironetra, Trichinella, Necator and

Ascaris, arfHapRYtBosaaHFulae hyEna Peing.ong pt Bl 6f theirboye-listed AERRORNdSTox 0pl asma

and Naegl eria byrheBhdndMba e be bedl 8} eanfRethg ik RBovRaRRk BorptRgdd am |y
by adm nistering to a patient in need thereof, particularly an animal,

nore parti cagngor in combrafien. withgash ogr.tor #ith atheytherapaytieallys€eetye one or nore of
the above 5. Li aﬁ@g conpounds. Most particularly, the present invention

provi des a method of treati ng mal aria, caused by infection with Plasnodi um
falciparum by the inhibition of falcipain by admnistering to a patient

i n need thereof, I.C. .ani.nal i ) VARY- TP |, nDst
particularly a hﬁrﬁgﬁk%ngﬁmﬁg{réhgrrfg&é(?egﬁor}r&éhog@ {tﬁeg&gio&os\k/eég(%rl SI% %rdﬁg%lrrp%unds. 10
The pr esentboneldspethich yory@ispriaetnakaithitiytraidniod stientiofi gn ¢fFeetivdmmoent af st ed
conpounds alone or..in copbinati.on. with each other. or.w th other
herapeuti R Eotpdel HoRe il Romtthdito SR8 808t 0P e Pk BBl es
met hod for sutleadbispophdraad giteq allandeunaie)) hbtmdnke ngplacdrbenip Giaeap) e s-estvigeds,

O o Rl P L L S PRM R o) RGP SR o
bone resor pigeMmsuch sdisthe aprphbgdpltqe@bia iptofiavdnk, Bay, beakddxd @reverabége lod3@F NoNne
el A 2P ¥one ks, ~ ©ST T 0gens,
For acute therapy, parenteral administration of a compound of Formula I is
preferred. An intravenous infusion of the compound in 5% dextrose in water or normal
saline, or a similar formulation with suitable excipients, is most effective, although an
intramuscular bolus injection is also useful. Typically, the parenteral dose will be about
25  0.01 to about 100 mg/kg; preferably between 0.1 and 20 mg/kg, in a manner to maintain the
concentration of drug in the plasma at a concentration effective to inhibit cathepsin K. The
compounds are administered one to four times daily at a level to achieve a total daily dose
of about 0.4 to about 400 mg/kg/day. The precise amount of an inventive compound which
is therapeutically effective, and the route by which such compound is best administered, is
30 readily determined by one of ordinary skill in the art by comparing the blood level of the
agent to the concentration required to have a therapeutic effect.
The compounds of this invention may also be administered orally to the patient, in
a manner such that the concentration of drug is sufficient to inhibit bone resorption or to

achieve any other therapeutic indication as disclosed herein. Typically, a pharmaceutical
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or calcitonin. In addition, treatnment with a conpound of this invention and
an anabolic agent, such as bone norphogenic protein, iproflavone, nay be
used to pwewenbasbone loss or 20 to increase bone mass. FeETARYL/E0bher apy,
parenteral adm nistration of a conpound of Fornula | is preferred. An

I ntravenous cdnqﬁo'sllﬁbﬁ E‘on‘?efxmﬁé"ﬁxe CORRHAE a'dﬂm&st/érg&‘éﬁtaﬁ @ ddsB oF'BHiRéen @bour 018
saline, or a simlar fornulation wth suitable excipients, is nost
effective, tabheF§hnedte iniamanpargensistear Wit thg sondifioncf thsrpajiantaPrsigrablydhey|

Typi cal ly, I & ) out 25 0.01 to about 100 ny/kg;
preferably E%f‘\j/\%%ng@h%é éllggg OAM/OE Oqﬁgn/e% manner to maintain the
concentration of Ndmug:cemabtldwfemptblagmi effectzare oxpeetad when compedride of the resent i nhi bi t
cat hepsin K, Do r .| our times daily at a

| evel toyac nlveérglém ap“o.a{g g?ﬁya%ﬁ%%gk&%?ﬁ g‘%?%ts%&lg‘?gkabout 400 nyg/ kg/ day.
The precise amount of an inventive conpound which is therapeutically
effective, and the route by which gu h.c ound is best adm nistered, is 30
readily determ ned by one of ordin P&’ W% the art by conpari ng t he

bl ood I evel of tTRe cagpihdstod thiievanaoceny bedstedinloaeloff seedal bivldpioabassays
therapeutic effect. The conpounds of t nventi al so be

adnmi ni st er et GRS theFopgratrgionio gfﬁmpof’?l WE‘ fi‘rb? ?f@‘r“e‘gf?é’r‘?v‘%/%%ﬁ’ent he

concent @t i gﬁbr@lﬁcoqh’gugléfﬁecsuffl cient to inhibit bone resorption or to

achi eve any other therapeutic indication as disclosed herein. Typically, a
pharmaceutical 65 WO 01/70232 PCT/US01/ 07094 conposition containing the
conpound i s pREFniHatibR b tRIpsAK &éo]ﬁﬁ&%ﬁgfu@&hwn about 0.1 to about 50
ng/ kg in a manner consi stent WI the condition of the patient. Preferably
the oral dose wédlassayefosprshapsip Kswere carped put ath bgmpiytecopbINARSHEEHE-ab| e

toxi col ogi C@laneafr& SSLPc AR BLGE 8ertiSiios HNMBRALR ISRt PMiRFRRlic S

invention are admni'stered in accordance with the present invention.

Bi ol ogi ¢al Aepsidy subFrete.dxmigsdiy 85 Pe-ArghAMIG, mde\mrﬁ determined e 1 Q00N dcefaigne  of
several bi oI I £ OnRG 00, ound whi ch

is required ?@ﬁgsgﬁgﬁﬁ% ven %gaara%go ogl ca %?Eﬁ&ﬁbtmtlgror%g%g% on of

cat hepsi n Kpmpmt@atlopncieotramab@/moa: 200M ini PMS@I witha 8@ wyIdinfilgubsgratehepsi n K wer e

carried out n ﬁg@ar ons for

the det erni nat mra%mhé ?sg &gb‘%lg%s% S% Xlﬁégde orlgdg %lﬁlgﬁ/t é)e %jrlebés

substrate, tfoupddat this &zt ofADMSArhgd Mfecamdenmneacdleitseommd comtam@mlmvl Na

acetate 20 - assays were conducted at ambient temperature. Product fluorescence (excitation at 360

nM; emission at 460 nM) was monitored with a Perceptive Biosystems Cytofluor II
fluorescent plate reader. Product progress curves were generated over 20 to 30 minutes

following formation of AMC product.

25  Inhibition studies
Potential inhibitors were evaluated using the progress curve method. Assays were
carried out in the presence of variable concentrations of test compound. Reactions were
initiated by addition of enzyme to buffered solutions of inhibitor and substrate. Data
analysis was conducted according to one of two procedures depending on the appearance of
30 the progress curves in the presence of inhibitors. For those compounds whose progress
curves were linear, apparent inhibition constants (Kj, gpp) were calculated according to

equation 1 (Brandt et al., Biochemitsry, 1989, 28, 140):

v =VmA/ [Ka(l + VK;, app) +A] (1)
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at pH 5.5 containing 20 mM cysteine and 5 nmM EDTA. Stock substrate
solutions were prepared at concentrations of 10 or 20 nMMin DVBO wth 20
uM final wolstsdke concentration in the assays. Al assapgTaggi/aioped 10%
DMSO. ‘| ndependent experinments found that this | evel of DMSO had no effect
on enzyme activity or kinetic constants. Al 20 'assays were conducted at
anbi ent tenperature. Product fluorescence (excitation at 360 nM em ssion

at 460 nM WRs /PN tvalbaE) oFitkdteatiBe wap fakivl Rlasy 34,6M6is Btcohdet@dtioh bf
fl uorescent plate reader, Product{(pmg%ress curves vverﬁ gﬁgnerat ed over 20 to
30 mi nut es SubsHReiihAdichastineansiant obKase | g Biggetcentssion REINEPEP N st udi es

Pot enti al i nhi bifyPfgsBhPofia WHBdeGrbSE BEvesRBowdB AR BrdcUFvRrd et hod. Assays
were carried out in the presence.of variable concentrations of test

conpound. Reeré‘ttﬁféﬁﬁg ofpfispexdepepdent ighibigiopyhedptn from ipdrdughsetsitas pRrlYFEE 1% r ed

sol utions qf,dnh *;(;rglth dusithstrate. Data analysis was conducted
according to ofRé& procedures dependi ng on the appearance of 30 the

progress curves in the presence of inhibitors. For those conpounds whose

progress curves vverWéﬁ dé S?% g%(t)g ﬁ? cbonstants (Ki, aQ@) wer e
i eq t t

cal cul ated accordi ng ’Bi ocheni tsry, 1989, 28,
140): v=VmA/ [ Ka(1l +|/K| app) +A] (1) 66 WO 01/ 70232 PCT/ US01/ 07094 where

Concent Pat e s i Faf GG b5 Mafbe AL Rer UL £6) [Xpeiicat @B L NP,
concentrati \an)cmj arldnigg 1b|tttedrna1 slﬁﬁﬂy sthie sae. c‘éﬂmdmds)by\mxs ¢hep ramgyzeé 8s a:hneaes
showed down F’\?l“gt ure characteris t| on,

the data f rB'Pﬁ“ioPua il cogcﬁflga%ﬁéo %ﬁ?ﬁ‘iaﬁﬁa@&mﬁaﬁe& iV Ieg?fg‘ffsragec (Q,r(')slta {1
equation 2:/ il concuiifatibn or Koo/ []) dssibihd the tlﬁié@leﬁenﬁabﬁﬂl)b]ltldn k@odm&lpﬁﬁe) 10

where [AMC] is the concentration of pr cf for aver t |s t he
initial reddiEn of YNt tspfmentdes P%“?‘ﬁg' #F%&F@%‘HW eéf’atAéi" olyal ues
for kobg wegga!Aveks moabyLe®sgsiaedih.near function of inhibitor

concentration to generate an apparent second order rate constant (kobs [/

i nhi bitor concentration or kobs | [1]) describing the tinme-dependent

i nhi bition. Hﬁnﬁ@@?ﬁe@&&‘stﬂko?ﬁﬁ&ﬂ\& of this kinetic treatnment has been fully
descri bed (Morrison et al E)rllz nmol. 15 Relat. Areas Ml . Biol.

1988, 61, 201). Miavats o@ftteﬁhaﬁtae@-dmé‘@é cp}l suspFnpignsyjere removed from liquid
nitrogen storage, warmed rapidly at 37°C and washed x1 in RPMI-1640 medium by

20  centrifugation (1000 rpm, 5 min at 4°C). The medium was aspirated and replaced with
murine anti-HLA-DR antibody, diluted 1:3 in RPMI-1640 medium, and incubated for 30
min on ice The cell suspension was mixed frequently.

The cells were washed x2 with cold RPMI-1640 by centrifugation (1000 rpm, 5 min
at 4°C) and then transferred to a sterile 15 mL centrifuge tube. The number of mononuclear

25  cells were enumerated in an improved Neubauer counting chamber.

Sufficient magnetic beads (5 / mononuclear cell), coated with goat anti-mouse IgG,
were removed from their stock bottle and placed into 5 mL of fresh medium (this washes
away the toxic azide preservative). The medium was removed by immobilizing the beads on
a magnet and is replaced with fresh medium.

30 The beads were mixed with the cells and the suspension was incubated for 30 min
on ice. The suspension was mixed frequently. The bead-coated cells were immobilized on
a magnet‘ and the remaining cells (osteoclast-rich fraction) were decanted into a sterile 50

mL centrifuge tube. Fresh medium was added to the bead-coated cells to dislodge any
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Al'i quots of osteoclastonma-derived cell suspensions were renoved fromliquid
nitrogen storage, warned rapidly at 37C and washed xI in RPM-1640 nedi um

by 20 cegbronfengati on (1000 rpm 5 min at 4C). The nedi umpgaaisagpionat ed and
replaced with nurine anti-HLA-DR anti body, diluted 1:3 in RPM-1640 medi um

and incubated for 30 mn on ice The cell suspension was m xed frequently.
The cel |'s visappedwesiaqelasts 2This wh@escrcesswepfﬁa@(fﬂy The Readroogigacslswere1000 rpm 5
mn at 40 gandheihen transferred to a sterile 15 nL centrifuge tube. The
nunber of nononuclear 25 cells were enunerated in an inproved Neubauer
count i ng chanber Thedsfep¢lastevire prigprsatedingeqyying shamhep Yeinga lasgerboel | ), coat ed

Wi th goat é\gé : esﬁﬁ%ﬁlz ?%teuz pﬁ)ét?e tﬁ%gﬁg@fﬂe f:l’ia?rmelt \bﬁﬁ fhe S4RAK PRIEREVGRD pl aced

into5n o I'S was he toxic azide preservative).
The medilum pudlsted byroantrifugagion amrbtbe Hénsitnef qswgclaﬁéeaaﬂlsusm to hSxhQGmdt inFMEM s

replaced witRyh e B IRCdWior ol R BAAAREILL IR todiin bliErnGithd S3and the

suspensi on Was I ce € suspensi on was miX
frequent | y. mChéiqivesas tieoal easperssidng paetratmamo’lznret d@@dedmmtolénﬂagsmaifu@nd the

remai ni ng cells._(osteocl ast-r.i ti nto a.sterile 50
mL centrif ul8% Eé}eec QP Beller %E‘f (\:Ie\lgg{f'é%fg eﬁc%gl% g %cgfé %’8“’83%5 to

di sl odge anyedimen@addddédARntePESTI0IDA 1 e EBMEM edipp@ dAlasindodddagis. Thi s wash
process_was repeate 10. The bead-c we SC The

Pt eocl Hbr < RREIE e TaMER Tl RPEBGSHIT g b S € A0 EREL iy or ¢

di sposabl e b éderPlaEICRE almemtltoe ulynl) Be@ebek heredfabie bt 3¢ PorBbenisanpl e.

The cells were 5 pelleted centrl fugation and the densit teocl asts
adj usted to 1. SXQéA‘TLrﬁPqP‘i’FS ellsgsresipd egﬁﬂﬁlsé?ﬁ‘tlé"rf{égﬁ’ev&hfﬁl E)g/g Petal cal f

serum and 1;jZ@/shi inkebatf a8 9RCYH Dh. CRAEDENAhE was scPQené‘li ih quidainspliodte. t'h% Ce' |

suspensi on }() per treatnent) were decanted into m. centrifuge  tubes.

These cel | ssligey werp @fashedl isihehapgastof paimy BB 619, mITbW%lh’@w %ﬂbplstemn &ent he
appr opr jat egla&édﬁi'ﬂ) PR trddAsenfOldRHuré1thd HcBshtddQt WCQM 48rh the sEMENeRRAUM) .

Al so inc were 10 appropriate vehicle controls, {) ositive control
.

(87MEM 1 di Washedintpbospbare buffared sakingiangifixedl ;3% glatasaddnbydst (i §-gizadivm| ut ed t o
100 ug/ni). cégggylét@gggi i ?oﬁo%ﬂlgj?fn@h by wéie v&algﬁed%q)wmepand nq)cugatm-m%hffgum s of

the cells were se ont’o ste |n.e ices In a 48-well plate and
i ncubat ed afor3m@n A0¥7°Q. The skces heter thert washed mgldsweeembldcubﬁteqmmbﬁa@at e. The

slices wer e{)\}(}@é%'??agt Jeg' giﬁ'}lé f&%ﬂ%?ﬁg E%és%ﬁ?é vx(a} Qspﬂja'teé, g Ll}e sficQ:s @ex@' vel |
pl ate) and en

20  air dried following a wash in water.
The TRAP positive osteoclasts were enumerated by bright-field microscopy and
were then removed from the surface of the dentine by sonication. Pit volumes were

determined using the Nikon/Lasertec ILM21W confocal microscope.

25 General
Nuclear magnetic resonance spectra were recorded at either 250 or 400 MHz using;

respectively, a Bruker AM 250 or Bruker AC 400 spectrometer. CDCI3 is
deuteriochloroform, DMSO-dg is hexadeuteriodimethylsulfoxide, and CD30D is
tetradeuteriomethanol. Chemical shifts are reported in parts per million (d) downfield from

30 the internal standard tetramethylsilane. Abbreviations for NMR data are as follows: s =
singlet, d = doublet, t = triplet, q = quartet, m = multiplet, dd = doublet of doublets, dt =
doublet of triplets, app = apparent, br = broad. J indicates the NMR coupling constant
measured in Hertz. Continuous wave infrared (IR) spectra were recorded on a Perkin-

Elmer 683 infrared spectrometer, and Fourier transform infrared (FTIR) spectra were
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15 placed into fresh treatnent or control and incubated at 37C for 48 h.
The slices were then washed in phosphate buffered saline and fixed in 2%
gl ut ar al dgbywdeofsbn 0. 2M sodi um cacodylate) for 5 mn., feclrawongowhi ch
they were washed in water and incubated in buffer for 5 mn at 37C. The
slices wer erctdigdt sastiesled ihps koo WakBirePpedoReith alraMd FTIE Qbbb at e buf fer
| fast red garnet for 5 mn at 4C. Excess buffer was aspirated, and the
slices wer erecrdeddp fragfissipnfside.oiRH RPd:pOREERs Froreperted in InTFEe TIAPITRSE t i ve

ost eocl ast s ygne Ivﬁx@é%fﬁ@ét@at\@é?e B¥ed¥nl SRV 8 BEBESRSORRYN, ARG ZXBHE: t hen
renmoved fromthe surface of the dentine bg/ soni cation. Pit volunmes were
det er mi ned wstrumgntshesing ks Aomehombardment (RAB) ywyadesipwen| (ER) iepigaionpe. 25 Gener al
Nucl ear g I r hheLiemaRaOr 400 MHz
using. 3 eondirifict IAERARAGAREC YR MG baR] Mk Bim@shShiBAT! 17 et
is deuterioahkzar deiting podkS@rd GkénsoneKadesiorva dickvg pyinsapphows ded arand CD30D
is tetradeuteri thanol . Chem cal shifts are,reported in parts per
mllion (d)““&8%c?%rgg|AE‘a‘F‘r"B%at§ S {RERORE e‘r“r%‘tgFre%t%%%“a&rd t et r amet hyl si | ane.

Abbr evi at i ons f oAndilveh SlititaGerGF ad H MerdnMBlicasGet60 Bi264ythat layed platedomtel et , t =
triplet, gq = arte = mul tipl d.= doubl et. of doublets, dt =

oubi ot of PE1 Bt SIS svegSyroomifetasBy, oot Histiand B85 Sns sttty Seti rfietr

coupl i ngp conglon Rt MeftR&Sekekpel d0M2308400Zmesk)silidagelious wave infrared (I R) spectra
were recorded on Perkin- El ner 683 infrared spectroneter, apd Fourier
transforminfrar g@e’(eliﬁq“l‘ﬁ?}edsi?ét@{“roéﬂ\ﬁé’l‘aée WW&’?@SS@"F’&?%E/ 07094
recorded ONCRerhiEdt €bgMilwhaRE! WALOhst, CRémRAIT naRRS CoPII8b&h PlaifReRNNew T R
spectra were recorded in_transm ssion node, and band positions are

reported i nterssyend ddyangehhameecd. Louisylle) Kentkx. spectra were taken on either
VG 70 FE, PE Syx APl 111, or VG ZAB HF instrunents, using fast atom
bonmbardnent (FAB) or electrospray (ES) ionization 5 techniques. Elenental
anal _yse!;5 were obtained using a Perki gnples 240C el emental anal yzer.

MBI ting points Werif fohlsehsQihiftil BOMRResHRAKGLWAEL i Rg-AQtAligdRRECAT US and
are uncorrected. Al tenperatures are reported in degrees Cel sius.

Anal t ech Si Ppless ctherwisFindisated: all /of the lstagingimsageriaks|wegoobraieg frophgommesgidr  pl at es
were used ot : . Ay kYo th
chr omat ogr a%ﬁ@ce&e%h%lg}rﬁrﬁfhggmﬁ%g% t(t))gtq {gﬁgﬁeﬁ@%{h& %&lalg%elﬁg{ella é%e{fl % E5:00 mesh)
silica gel . pi¥eding desedipGen, etilljize dleerpiresent imfentidreto ita fdlestgkientwdibesefiyamplesarel fr om
the Al dﬁ(i) ch

given to illustrate the invention, not to limit its scope. Reference is made to the claims for

what is reserved to the inventors hereunder.

Example 1
S5+Methoxy-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,6S)-6-methyl-3-0x0-1-
25  (pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-arhide

0
N o)
o H
4 \g?/(ﬂ N, 7
o} =y
H,C

N\s\
5-Methoxy-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4R,6R)-6-methyl-3-0x0-1-

o
(o]
; and

(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide
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Chem cal Co., M| waukee, Wsconsin, Chem cal Dynam cs Corp., South

Pl ai nfield, New Jersey, and Advanced Chentech, Louisville, Kentucky. 15
Exanpl es wbmibhg2f ol | owi ng synthetic exanpl es, tenperaturecirasoilo@egr ees
Centigrade (C). Unless otherwise indicated, all of the starting materials
were obtained fromcomercial sources. Wthout further el aboration, it is

believed that one ski I(L In the art can, using the preceding description,
utilize the pre -- LI |on Oto its full est extent. These Exanpl es are 20
glvent0|lhefst oth@l t tolimt its scope. Reference is
made to the clai for |s re edtothe I nvent ors hereunder.
Exanple 1 5Met hoxy benzofur “farboxylic acid

{(S)-3-nethyl -1-[(4S, 6S)-6-net hyl ¢3-oxo-1- 25

(pyridine-2-sul fonyl)-azepan-4-yl carbanoyl ]-butyl } -amde 0O OHO HNO
N. 90 HCO and 5-Mthoxy-benzofuran-2-carboxylic acid {

(S)-3-nmethyh-1 - [Anﬁ (GR)etI@A-ththydnyB—amm 1-

Y] USOL/ 07004 00BNt PR roR s i ipe 7P o) R e 022

Al'lyl - (25 metiRpispg @ctluﬁbn&ﬂryjmmm 081 ihdeBanss bﬁhﬂ)cuﬂ-we‘c 3varatoy Afipet - 4- enoi ¢
acid ethyl ester (7.1 g, 50 mmol) was added 5 | a solution of DI BAL

pw
(1.0 Min hadditiast e?@cqﬁl‘)““é&“’e vyag stirred, T 8C fpr ﬁ“OtWFS%‘F' &ﬁ%reaQWBiWaF on, the
reaction m YidibiRd WA sifutaidd@HAL (10Mlfarlda% BORUREWab Okifacted Rith EEBAL (360 WA

100 ml). The combined organic extracts were dried with MgSOQ,, filtered, concentrated by
rotary evaporation and the crude reaction product was used in the next reaction without

10 further purification. 2-Methyl-4-pentenal (3.3 g, 33.7 mmol) was dissolved in CH,ClI, (100
ml). To this solution allylamine (2.9g, 50.5 mmol) was added. Mol-ecular sieves (5 g) were
used to absorb water generated during the reaction. The mixture was stirred at room
temperature over night. The reaction mixture was concentrated by rotary evaporation and
the crude product was used in the next reaction without further purification. Allyl-(2-

15  methyl-pent-4-enylidene)-amine (3.2 g, 23.4 mmol) was diluted in 50 ml MeOH. To the
solution NaBH, (1.0 g, 26.3 mmol) was added at 0°C. After addition the mixture was
stirred at RT for 5h. The reaction mixture was concentrated and the residue was partitioned
between EtOAc/ 20% aq. NaOH. The organic layer was dried over Na,SO,, fitered and
concentrated by rotary evaporation to give allyl-(2-methyl-pent-4-enyl)-amine (1.5 g 48%

20 y‘ield): 1H-NMR (400Hz, CDCI13): d= 5.93-5.68 (m, 2H), 5.18-4.92(m, 4H), 3.21(d, 2H),
2.60-2.40(m, 2H), 1.97-1.65(m, 2H), 0.92(d, 3H)

b. Pyridine-2-sulfonic acid allyl~(2-methyl-pent-4-enyl)-amide
Allyl-(2-methyl-pent-4-enyl)-amine (1.0 g, 7.2 mmol) and NMM (1.7 g, 17.2 mmol)
25  were mixed in 30 ml CH,Cl,. 2-pyridinesulphonyl chloride (1.53 g, 8.6 mmol) was added
slowly to the solution while it was cooled in an ice-water bath. After addition, the reaction
mixture was stirred at RT overnight. The reaction mixture was washed with 10% NaHCO;
and the brine, then was purified by column chromatography to give the title compound as a

colorless oil (1.2g ,60% yield): MS (M+H+) 281.2; 1H-NMR (400Hz, CDCI3): d= 8.70(d,
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guenched with saturated NHAC1(10m ) and 4% HCl, then was extracted with
EtOQAc (3 x 100 m ). The conbined organic extracts were dried with MySH,

filtered,woeagenbrated by rotary evaporation and the crugerngetbioon
pr oduct was used in the next reaction without 10 further purifi cati on.

2- Met hyl - d nil).
To this soI r%ﬁr)/.&v]:s y’%ﬁi (r?gl]-léS%gogOgnvvaﬁ{ %%;s/\%éya 84%%&1 ar’ si eves
(5 g) were 3.p38do(o 2HD2A5m,Vid) £F.8 gmnzi)a0.82(doBH) ng the reaction. The m xture
was stirred at room tenperature over night. The reaction m xture was
concentrated by rotary evaporation and the crude product was used in the

next reactian w 3-hethyl-{-yytib@e-2puifodyl)cnd 4, itetrahy dry-1 H{aZeplte

VeOH 0o e SoPiTsrs Ritams st g2 Hiy g P ko it oA moel VAt 1 or

addi tion t h&m&@dxﬁ @H@Cl\ﬁ\/@l@Omﬁ)t Afér@arefilly dTgak Oby A) Grube cAt8ae (0.99, W48t Ur e was
concentrated and the residue was partitioned between Et OAc/ 20% aq. NaCH.

The or gani cmingl)afas pgdsd ypdes Ar prplsctiogy Sgommixipreas den geilyxed for 2k H‘ifPrét“E‘?d by

rotary evaph@ioh afixh@ vws\e&m@ﬁ&ayéd dy%oagtebyﬂor%ﬂtﬂé p?d@MJ:t)wa@'EhHﬁed(b]j 5 g 48% 20
yield): 1H NWR (400Hz (m 2H), 5.18-4 92(m 4H)

3.21(d, 2H)golurm @@orzatmenhy( 0%1Et@m/_’[le)@59%0 gy the gtlocqmepouri-0.9g

Pyridin l4 |l I 4

A1 (B el 3B Lo Mg BB RO 4w AR R T2 55 17, 2
nmol ) 25 V\/emelHOrﬁﬂ%d ﬁOﬁn,@fD{)mOQGHZZEIQS @(qbi/ﬂH)jﬁr?é@idl BhoRAyo0- Z@ﬁ(lmr?)Hdte (1.53 g,
8.6 mmol) V\@? (%d%ﬁd slowy to the solution while it was cooled in an

i ce-wat er ba'?l ter addition, the reaction mxture was stirred at RT
overni ght. The reaction m'xture was washed with 10% NaHCO3 and the brine,

coror ass ol ( 1o BtheboRing S HRL R AR Y Bt el o6 e o) -
8.70(d, 1570 V\D 0Té ﬁﬁ2&2tlﬁﬁﬂf/SUﬁﬂﬂ.ﬂ(ﬂ@Qpﬂdmd—H}ulfoBylﬁ}Q'B 47hetrphydid) 1H-dzepiné m  1H)
5. 80-5. 60( 3. 06(m 2H),
2.15(m 1H){! %%%? gH‘} C?"éé‘g}&?@dm k(2] adg § ]%g‘ﬁ%r@ﬁ gH%S S i) and then |
(p)érl ﬂ nfa &@Blﬁ\f(ﬁﬂyg) r525t 13:261) fios p?ﬁérﬁhgdrﬁ&iaﬂziﬂ‘l-farzéﬂﬂi;ﬁﬁe ErloRydi h}db)ngaslﬂmtguljf oni ¢
acid ally ent - 4- -am de ) was iluted in
CH2C12 (100 tS' #‘é@.ﬂb aaévrgtpﬁ%%&be@agge @ S&Pveg@agg&dsﬂgt?%ﬂ‘g%%{m’%‘ﬁe %859 0.43
nmol ) was a@l&i@@hnﬂﬁd@p m%ylav@bﬁﬁbﬁMthih}ﬁomrxt»'éfe&emaed &esohingf | uxed for 2h
before the react m xture was concentr at ed %( rotary evaporation. The

pr oduct (\)/vasc}ﬁﬁl’r"?tf’gréﬂ‘yﬁ@% éQ?’”lﬁ?ﬁA‘tfﬁ%‘?’F&l di? Hishgluemiiranoisemendiins #aes) t o
give the tifd.g 1rﬁ%5fpﬁéﬁa,dthé RcShdblutfa (8- insomer 200mg) was saved.: MS (M+H+):

269.0; 1H-NMR (400Hz, CDCI3): d= 8.70(d, 1H), 8.0-7.75(m, 2H), 7.50 (m, 1H) 4.39(m,
1H), 3.92(m, 1H), 3.34-2.00(m, 6H), 1.40(m, 1H), 0.88(d, 3H)

25 e 4-Azido-5-methyl-1-(pyridine-2-sulfonyl)-azepan-3-ol
5-methyl-3-(pyridine-2-sulfonyl)-8-oxa-3-aza-bicyclo[5.1.0]octane ( 230mg,

0.86mmol) was dissolved in the mixture of 8 ml MeOH and 2 ml H,O. NaN; (170 mg, 2.6
mmol) and NH4Cl (140 mg, 2.6 mmol) were added to the solution. The resulting mixture
was refluxed overnight. After the removal of MeOH, the residue was diluted in EtOAc and

30 | washed with 10% NaHCOj; and brine. Purified on column chromatography gave the title
compound (170 mg, yield 64 %). MS (M+H+) 312.2; 1H-NMR (400Hz, CDCI3): d=
8.69(d, 1H), 8.04-7.94(m, 2H), 7.54 (m, 1H) 4.00-2.95 (m, 7H), 2.20(m, 1H), 1.90-1.74(m,
2H), 0.98(d, 3H)
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10 yield): MBS (MrH+):253.2; |H NVR (400Hz, CDCL3): d= 8.70(d, 1H),
8.0-7.75(m 2H), 7.5 (m 1H) 5.79-5.60(m 2H), 4.00(d, 2H), 3.65(dd, 1H),

3.22(dd, wb)oa/7#2320-2.05(m 3H); 0.96(d, 3H) d. PCT/US01/07094
5- et hyl - 3- (pyri di ne- 2- sul fonyl ) - 8- oxa- 3-aza-bicyclo [5.1.0] octane 15 To

the sol uti an of 4-Amino-6-methyl-1- ndme-2—sulfon 1)-azepan-3-ol
3-met hyl -1 -(pyri di ne- 2- sul ?' (py yt)et rpzig?/dro | H azepine (1.3g, 5.16

(267 0, o5 80l A OB BB 9.5 Sy PRI en mOPBA
e Lt e T T

reaction mi sotumloe Tha seactarointe wassatiry arddtGever eighip bLEsheyredandtattivg | nsoner s

were sepera 'f'eftc‘ﬂ#%s 20, Pg@@gg%ﬁe%gﬂmo r%%ﬁ'ﬁ% 'F_rﬁ)o'f‘ﬁé re ?‘r?gﬂﬁl):k The

first el ut|'8 T rans-- i sone I'n next” steps, e second
el ution (cidlwasnssoled 200G}, tma!sd with #C] in diBr (d\elbs) pH tRB81iQ; MQﬂeI-eNM? (400Hz,

SE!)C]-?’?B 32 2‘%?(?%## é&_ﬁe s&zﬁ&m W{ne md o%veéhe%%]g‘) %gﬁg‘?d as aw% tg})rempll_zl?te 3.92(m
g- Azi ﬂol 53n@t2h3gl 71 %(yld)i Mul; ]gmﬁr}szﬂcsfoo DMINMR 24008, GD3OD): d (ppm): 8.72(d, 1H),

nmet hy ine-2-sulfo - 8- oxa- 3-aza-hiacycl 0l 5 ctane ( 230ng,
0. 86mml ) V\é@}/ g@bﬁb‘i& G %‘?fg%g%‘ g‘f‘) éﬁﬁ;&}'%@zﬁéﬂ%f‘&%&“ﬂ% §\laN3 ?!im
ng, 2. 610 MDHImANd), NedGlohA2HYD. oj{d@}m’ml) were added to the solution. The
resulting mxture was refluxed overnight. After the renoval of MeCOH, the

residue was diluted in Et QAc and 30 washed with 10% NaHCC3 and bri ne.

Purlfled on, col upmy. ] .
T e e i o DN

8. 04-7. 94( rrmetizﬂ)buty?} -gubamii¢ acigfertzpupdederos (m 7H), 2.20(m 1H), 1.90-1.74(m
2H), 0.98(d, 3H) Ony%/é%%.%{ gp?@nﬁﬁyzﬁéﬁ)@@%n-ﬁoxH@éﬂi(@%% oss hyl - |

-(pyridi ne-2- suI azepan-

4- Azi dol%- metral)|wak disgofveddi henl RMI Th ¢ty sojutiepepsraddeddioclend 3 (.2212, 688 mol )
was di ssol yed )!n{q J}?ﬁ] 8659‘%1)0 WP Hane MM (0'32%32 i Q). Fne Huxﬁx?e ggol ) was

added to this e reaction mxture was stirred at 45C over
ni ght. TLC shoedeoRTioveight DMF Fasmemeyddainddrifgh, vadtm. \idhs residap epadibided in

azeot r oped B tcgaJn E\'\vr?]x e&él% HlBO q?e aI[-I(-EBed{ %#Ltliﬁﬂﬁcgtighggcolg was di ssol ved

in MeOH, tre re ether was
added and t&iﬂomnbgraphyrgavuhme@b ohpaohd (04 ggﬁ&/% ytwﬂé) M8 (M+BonpuhdHas a white

preci pi _;SMRO%@@QCDH@?%%(&' ), VB 2885, 1A 5 R, (AR5, CP8CD): d

(ppm:
2.90(m, 10H), 2.10-1.48(m, 14H), 1.00(m, 9H)

h. 5-Methoxy-benzofuran-2-carboxylic acid {(S)-1-[3-hydroxy-6-methyl-1-(pyridine-
2-sulfonyl)-azepan-4-ylcarbamoyl}-3-methyl-butyl } -amide

25 To {(S)-1-[3-hydroxy-6-methyl-1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-3-
methyl-butyl }-carbamic acid tert-butyl ester (0.13 g, 0.28 mmol) was added HCl/dioxane
(4M, 2.8ml, 11.2 mmol). The mixture was stirred at RT for 2h before solvents and excess
amount of HCl was removed on rotavapor. The result white solid was dissolved in 5 ml
DMF. To the solution was added 5-methoxy-benzofuran-2-carboxylic acid ( 63.4mg, 0.33

30  mmol), HBTU (125 g, 0.33 mmol) and NMM (0.14 g, 1.34 mmol). The mixture was stirred
at RT overnight. DMF was then removed and the residue was re-dissolved in EtOAc
(50ml), washed with 10% NaHCOs; (50 ml x2) and brine (50 ml). The combined organics
were concentrated by rotary evaporation. Purification by column chromatograghy gave the

title compound (110mg in 69 % yield, 2 steps): MS (M+H+):573.4; 1H-NMR (400Hz,
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8.14-7.99(m 2H), 7.68(m 1H), 3.85-3.69(m 2H), 3.38-3.22(m 3H),
3.10-3.04(m 2H), 10 2.04(m 1H), 1.82-1.66(m 2H), 1.02(d, 3H g. {
(S)-1-[ 3-wipdipyn26- et hyl -1 - (pyri di ne-2-sul fonyl) - azepan- $cyrhsei/paspyl | - 3-
met hyl -butyl }-carbam c acid tert-butyl ester

15 ol ) weG et B bo{od Tl e S0 T ETRGE 08 Qs b AL P ot
(0.22 g, 0.89, 20ml7)1@m<$H)1I3T25(16102}34039 087@&)9mpol ) and then NW (0.24 g, 2.4
mmol ). The m xture was stirred at RT overnight. DMF was renpved under high

vacuum The residue was diluted in EtOAc and washed with H20, 10% NaHCO3
and brine. Purifs M&uoap-bawoﬁﬁdntmmmpmtcpgs;mh&trgavms BS)-6-inkthl- mmoound

(0.2 g, 68 % yi el d) y&) 499, 1; CDC13): 8.75(d,
1H), 8.0 7. lrg(mﬁmm%sulfqn a&%ﬁﬁﬂpﬂﬁa@mf@l@W!L}F@md%anfé-m%h%(h??ZOim 2-
2.10- 1. 48(m arﬂo&l;ho acid 8@& p;Jﬁ4R§§2@IMY3Q§MQ£§H&{& -ReutfehyRaépdnc acid {

(S)-1-[ 3-hydrox
2Tsul f onyl )4a12@fg@m°3d1‘wﬂé'ra@&woyl] 3-nethyl -butyl }-amide 25 To
{(S)-1-[3-hydrox | i bamoyl ] - 3-
et hyl - but yl } - cart a%&gﬁ‘%ﬁ f?“‘élﬁ‘%“9€5'%23f°f%£%%f"3?‘8“* ;Cld'stg(gg@gg ﬁydy‘;’&%r was added
HA / di oxanemet@ﬂlM (p2riging-2-salfory])rapepiad-4-ylatbampydi- ﬁmﬂwbcbutslt}rann@dlmngT for 2h

asult b i, SHGRT, RORHAka Bles i3l EIBY AR, 020 ERLANEREL - ddea

5- met hoxy- b&nzotuivana@stiredfoodt wien®ind H.68 . whrgjded aBBthSOwashred Yith HBZU (125

0. 33 d 1 t d. at RT
gver ni ghWW%?uwgé q)rue?%%%fga %&céurﬂr%rglg%to%fu%h v@gés{yr ey]Cf1 Cgtisl% rll 3 gneI)I E’[ QAc
(50mm), was b theitite caRPouNe KIDGRg, 830 yidld)x PY-NMR! (490HR,ECTHE0): Eﬂ(ppm)T&é9(d,orrb| ned

chi amat ogr AUy 79405 e 1 S0 DY n R Sl o bl PR3, %%%SS') e

g M;T% gSZ; ?dgoodlﬂ-l-ml}\/@ dgsgﬂgl%’7 1. 72m\P) L6 7@ 38), E@(d)@ﬂ,b@?@%{)()cm%a) ; 3 81(
, (m m m

1H), 2.04- 16 1?§£%r mqgwerefe%a(tqﬂ byé—ﬁjLC d)lgséer%)rgef(l :34855%+ +): 571.2;

5- Met hoxy - bpngefcumaie: MSanbrxybicz aci d {

(S)-3-nmethyl-1-[(4S, 6S)-6-nmethyl-3-oxo0- 5

1- (pyridi ne- 2-sul fonyl ) -azepan- 4-yl carbanoyl ] - butyl }-am de and

5- met hoxy- benzof uran-2- carboxylic acid {

(S)-3-methyl-1-[(4R, 6R) - 6- et hyl - 3- oxo- 1- (pyri di ne- 2-sul fonyl ) - azepan-

4-yl car banoyl ] - butyl }-am de
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To a solution of 5-nethoxy-benzofuran-2-carboxylic acid

{(S)-1-[3-hydroxy- 6-

met hyl - | - (lydil-ghs3e- 2- sul fonyl ) - azepan- 4-yl car banmoyl ] - 3- netgdayloddoydos } - am de
(110nmg, 10 O. 19mm|) in 5ml CH2Cl2, was added Dess-Martin reagent ?122 ny
0.29 mmol ) at RT. The solution was stirred for 2 h when 50 ml CH2C12 was
added and then washed with -10% Na brine. Purification by colum

chromat ogr alg&wo(biﬁfépﬁanbyztca@@eﬁataexdi{(S)ha{(asmes) -6-gethel-3- ?;ga L‘(;tyg)eineanpo?nd ( a;)
ng, 82%yield 1H-NI\/R 8. 69 1H), 7.94(m 2H),
7.39-7. 24( n'?“ -aZFP%m‘Mcafhmwl]sf‘ %%gﬁl.b“m’ég'%ﬂesg(m 2H), 3.84(m 4H), 15

3.00(m 1H), 2 05(m I 1.73(m 2H), 1.61(m 4H), 1.18(d, 3H),

0.97(d, 6H); ). The i a ter eomers were separated by HPLC. Di astereomer 1:
VM5 ( MrHH+) : 5 Di a er eoner 2: MS (MrH+): 571.2 73 WD 01/70232

PCT/ US01/ 07 NBe zo[ b ophene 2-carboxylic acid {(S)-

1-[(4S, 6S) - 6- thyI 300- “(pyri |\n-2-

sul fonyl ) - azepan- 4-yl car bamy!| N-3 thyl -butyl }-amide O Ho NO0-2\ SHN
ONS-0 H3C Oand 5 be ]tﬂil ophene 2-carboxylic acid {(S)-

1-[ (4R, 6R) - 6- net hyI 3- 0x0- 1- (pyri di ne-;2nd

sul fonyl 4 -agep eﬁ@"zt&ﬁr%gﬁéjrh]: add rﬂ%’t) h% (4IQHR¥JS Fkﬂ?ﬂ%-@?o-?—(ﬁngme 925~~ HN O

N 11-o0 H3C O ng t ocedur é except
substituti ngllfonﬂéh@o{nb‘}-whmbph@hﬁ methyl-butyl}-annde

&\N\ﬁto
S

Following the procedure of Example 1 (a-i), except substituting " benzo[b]thiophene-2-
10 carboxylic acid" for "5-methoxy-benzofuran-2-carboxylic acid " gave the title compound:
MS (M+H+):; 1H-NMR (400Hz, CDCI3): d (ppm): 8.69(d, 1H), 7.97-7.78(m, SH), 7.41-
7.39(m, 3H), 6.95(d, 1H), 6.65(d, 1H), 5.25(m,1H), 4.71-4.60(m, 2H), 3.86(d, 1H),
3.80(m,1H), 2.98(d, 1H), 2.05(m, 2H), 1.75-1.55(m, 4H), 1.18(d, 3H), 0.97(d, 6H); The
diastereomers were separated by HPLC. Diastereomer 1: MS (M+H+): 557.2;
15  Diastereomer 2: MS M+H+): 557.2
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10 carboxylic acid" for "5-nmethoxy-benzofuran-2-carboxylic acid " gave the
title conpound: M5 (MtH+):; 1H NWVR (400Hz, CDCl1l3): d (ppm: 8.69(d, 1H)
7.97-7. 78yo1hbd32 7.41- 7.39(m 3H), 6.95(d, 1H), 6.65(d, ptiusobeRd{ m 1H),
4.71-4.60(m 2H), 3.86(d, 1H), 3.80(m1H), 2.98(d, 1H), 2.05(m -2H),
1.75-1.55(m 4H), 1.18(d, 3H), 0.97(d, 6H); The diastereoners were
separated by HPLC. D astereoner 1: N@EFW¥¥Q): 557.2; 15 Di astereoner 2: M

(MrH) 0 5573 216ty YR Bk afOR &b IR Aéﬁp%éﬂm%,ssﬁsaﬂaﬁtﬁzs%xo-1-(pyridine-2-
3- Met hyl - benzof uran- 2- carboxyl i c acid { QS% -

1- [ (4S, 6S) - suterY hrpzepm-bylsarbamnonll-3-apihul-tutyl}-amide

sul fonyl ) - azepan-4-yl carbanoyl ]-3-nethyl -butyl }-amde CH3 O HN O N_S--o0

H3C 0 5 ;and 3-8t hyl =benzof uran-2-carboxylic acid {(S)-
1-[ (4R, 6R)-3 oko- 1- (pyri di ne- 2-
sul fonyl ) - az -4-yin moyll ] - 3- hyl -butyl }-amde CH3 O Q5 H OHN
0 6NNS N 11 6 € o 10 Hol lowi g @procedure of Exanple 1 (a-i), except
substituting " 3-nmethyl- bepzofnrdn™2-carboxylic acid" for

"5- met hoxy- benzof ur an- 2- car oxyl ilcl,anci d " gave the title conpound: M5

(MHHH) 555.2; 1H NVR (400HY, CDCI3): o (ppm): 8.68(d, 1H), 7.93(m 2H),
7-59-7-2§(m 5H), 7.03-6.96(dd, 2H), 5.26(m 1H), 4.70-4.61(m 1H), 3.82(d,
1H), 3.76(M"“1H), 2.99(d, 1H), 2.60(s, 3H), 2.05(m2H), 1.76-1.58(m 5H),
1.19(d, 3H) 3-neti8FbehzofhifanSHarbokiit atidaigS)e 1 4 CHRETRY-6necthylSepxar lalppddita2-HPL C

D ast er eorrersulf]ifnylygze&)%tm?carbgrg%l]z-é-meh?yﬁgutt)(?l -?1%1 er 2. M5 (MrHt): 555.4

: CH
0
N . " 0
O —
N
HC ° .
k]

10 Following the procedure of Example 1 (a-i), except substituting " 3-methyl-
benzofuran-2-carboxylic acid" for "5-methoxy-benzofuran-2-carboxylic acid " gave the title
compound: MS (M+H+) 555.2; 1H-NMR (400Hz, CDCI3): d (ppm): 8.68(d, 1H), 7.93(m,
2H), 7.59-7.27(m, 5H), 7.03-6.96(dd, 2H), 5.26(m, 1H), 4.70-4.61(m, 1H), 3.82(d, 1H),
3.76(m, 1H), 2.99(d, 1H), 2.60(s, 3H), 2.05(m,2H), 1.76-1.58(m, 5H), 1.19(d, 3H), 0.97(d,

15  6H); The diastereomers were separated by HPLC. Diastereomer 1: MS (M+H+): 555.2;
Diastereomer 2: MS M+H+): 5554
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75 WD 01/70232 PCT/ US01/ 07094 Exanple 4

Thi eno[ 3, 2- b] t hi ophene-2-carboxylic acid {(9S)-

1-[ (4S, 6Syonmeishy! - 3- oxo- 1- (pyri di ne- 2- PCT/US01/07094

sul fonyl ) - azepan- 4-yl car banoyl ] - 3-net hyl -butyl }-amde O S HO S HNN
NS--o0 H C O and; 5 thieno[3, 2-b]thi %Qher]gaz-car boxylic acid {(S)-

1-[ (4R, 6R) - 6- net hyl - 3- oxo- 1- (pyri di né=

sul f onyl ) - aZkipaoi3, A-bjthvalidnamytbpx3dicaeid {(8)- biE§6S)}o-matydeofb-1-gpytidise &+ N\ s \

H6N-S ON : HOC | owing th d f Example 1 (a-i).
Cubet o gt e BRI EES o £ T oy

"5- et hoxy- benzof uran- 2<carboxylic acid " gave the title conpound: M5

(MtH+) 563.2; | H NMR (400Hz, CDC13): d (ppm: 8.69(d, 1H), 7.97- 7.78(m
5H), 7.41-7. ./6.95(d, 1H), 6.65(d,IH), 5 26(m 1H), 4.69-4.60(m
2H), 3.85(dy AHY, 3Boem, Jb), 2799(d, 1H), 2.04(m 2H), 1.75-1.55(m 4H),
1.18(d, 3H), 0.97(d, ;[ The di reoners were separated by HPLC.

D astereoner 1. M5 (MrH+) 1 \563" 2%, M5 Diastereomer 2: M (MtH+) : 563.2 76
WD 01/70232 PCT/ US01/ 07094/ Exarpl e 5 Benzof uran-2-carboxylic acid {
(S)-3-methyl -1-[(4S, 7R) - 7- et hyl - 3- ox81- ( pyri di ne- 2-

5 thieno[3,2-b]thiophene-2-carboxylic acid {(S)- 1-[(4R,6R)-6-methyl-3-0x0-1-(pyridine-2-

sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-butyl }-amide

N
© =y
H ;

N\Isl\o

N
L,C

Following the procedure of Example 1 (a-i), except substituting "thieno[3,2-

10 b]thiophene-2-carboxylic acid" for "5-methoxy-benzofuran-2-carboxylic acid " gave the
title compound: MS (M+H+) 563.2; 1H-NMR (400Hz, CDC13): d (ppm): 8.69(d, 1H), 7.97-
7.78(m, SH), 7.41-7.38(m, 3H), 6.95(d, 1H), 6.65(d,1H), 5.26(m, 1H), 4.69-4.60(m, 2H),
3.85(d, 1H), 3.80(m, 1H), 2.99(d, 1H), 2.04(m, 2H), 1.75-1.55(m, 4H), 1.18(d, 3H), 0.97(d,
6H); The diastereomers were separated by HPLC. Diastereomer 1: MS (M+H+): 563.2;

15  Diastereomer 2:

MS (M+H+): 563.2
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sul fonyl ) - azepan-4-yl carbanmoyl ] -butyl }-amde 0 o OHN '~ ON CH3 0 and;
5 benzof uran-2-carboxylic acid

{ (S) - 3- mewbyh/7b23b (4R, 7S) - 7- net hyl - 3- oxo- 1- (pyri di ne-2-  pCT/US01/07094
sul fonyl ) - azepan-4-yl carbanmoyl ] -butyl }-amde 0 02YAHO HNON-II O

CH3 O a. Alyl-(1-nethyl- pent-4-eny|%§i§%ﬁam ne
Al lyl-(1-nmethyl -pent-4-enyl)-am ne X-b-en-2-one (9.8 g, 11.6 n, 100
mol ) was aBeredfutap-2acaghoxyheatidsEfd-mohylof-[(48 7R)-T-yiet-frexq- B-(mysdinggt , 11. 25

m, 150 mm es (52g), and p- toluene sulfonic
acid (10 ng ﬂfo@%%}i?%@%ﬂﬂg%} M}!stl rred overnight. The reaction

m xt ure vvas concentr in vacuo by rotary evaporation and was used in the
next reaction vvlth ut further purification (13 g, 95% . El ectrospray nass

spec: MrH+ = mc ALlyl-(1-nethyl-pent-4-enyl)-am ne Sodi um
bor ohydri de og, s éd ed portionwise to a stirred solution
of allyl-(1-nethyl- pento4 nyI -amne(65g 47 mmol) in MeOH (100
m) at 0 C. The reaction rféovvas stirred for 30 m nutes, then warned
to RT. Approximately 90 mi OfCH PeOH vgs. renoved fromthe reaction nixture

by rotary evaporation, then t he reactlon 20 m xture was diluted with ether
(200 m )5 t beroferahi2amttedyli dchi M&)Ebmemweln[(m,mm -mi¢thgl-3-oorbipyadino2gani cs were

dried with rated in vacuo by rotary evaporation
to give a p3 g’%éﬁ%@%’?’%ﬁﬁgﬂmﬁ% @ ed in the next reaction without

further purificati onjg/z g, 80% . 77 WD 01/70232 PCT/ US01/ 07094

\

a. Allyl-(1-methyl-pent-4-enylidene)-amine Allyl-(1-methyl-pent-4-enyl)-amine
Hex-5-en-2-one (9.8 g, 11.6 mi, 100 mmol) was added to a stirred solution of
10  allylamine (8.55 mmol, 11.25 ml, 150 mmol), 4 Angstrom molecular sieves (52g), and p-
toluene sulfonic acid (10 mg) in CH,Cl, (200 ml) and was stirred overnight. The reaction
mixture was concentrated in vacuo by rotary evaporation and was used in the next reaction

without further purification (13 g, 95%). Electrospray mass spec: M+H" = 137.9

15 b, Racemic Allyl-(1-methyl-pent-4-enyl)-amine
Sodium borohydride (2.7 g, 71 mmol) was added portionwise to a stirred solution

of allyl-(1-methyl-pent-4-enylidene)-amine (6.5 g, 47 mmol) in MeOH (100 ml) at 0 C. The
reaction mixture was stirred for 30 minutes, then warmed to RT. Approximately 90 ml of
MeOH was removed from the reaction mixture by rotary evaporation, then the reaction

20  mixture was diluted with ether (200 ml), then extracted with water then brine. The
combined organics were dried with MgSO, , filtered, concentrated in vacuo by rotary
evaporation to give a pale yellow liquid that was used in the next reaction without further

purification (5.2 g, 80%).
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c. Racemc Alyl-(1-methyl-pent-4-enyl)-carbam c acid benzyl ester
Car bobenzyl oxy chloride (9.56 g, 8 mM) was added dropwise to a stirred

sol uti on Wb 018bdsy! - (1-met hyl - pent-4-enyl)-amne (7 g, 50 BERIUYS01/07094
triethylamne (5.5 g, 80 m, 57.5 mol) in CH2Cl12 (100 mM) at 0 C. The

reacti on mxt ur eRAMGSic\aK mdm&tgylli&t-zt.&@n MREmldcldtRizyl &dter2 5 h. The reaction
m xture was dil uted vmth CH2C12 (100 nm), then was extracted with water,

then brine. The Cashabprraloxy eljarided@-Stuer &mbMas addre drppiipatna stirfed selationept

concentrat (] - Diery Bladink (2 \L2RPNAbNH ARethIMGRe YRS @Uﬁﬁ@’??ﬁ{nﬁﬂ?)'
(silica geleg] ]{’}M&%@/emhe?gﬁes ( \égl ve ? eett% eegnﬁﬁpund 65%

yield): L| qu C(le@z(Wb@t&%ﬂl@lfé%?ﬂ?‘b@p‘r“&?‘”ﬁ%‘gméébRT H@SﬁtlrzeﬂzfmzZ 10 d.
Racem C 'h?élrea%tlgh ixfird %mﬂ&qmﬂ@%@azg?% f&%lem &eg'“qthtb%él ester
rret hy enzy

Al lyl - pent - 4-eny carbam c aci ester 1 036 g, 8 mmol)
was d| ssol thecbring. melzcmﬁmécmrng)s \mwdra‘:dswlthééaﬁ%‘f, fidtegdreopeentrptedsinyadiol ed i nt o

t he reaction Lr r ' ;
ro{n o?ati?g th wép cﬂfﬁ%%?o 1hca %erlf(4|‘7</33t0ﬁ§/ ?ngﬁS) to. glve

bis(tricycl ohexyl p osphi he) benzy fent ori/de (Strem
C_hem cal s, th¥ tifldxmpoatda(B Y 65%21ehi_3 quhllmeﬁromatgt@Phyﬁhca@mj ngsaspehie  reaction

m Xt ure waslggtllléﬁ for 2 h. Additional

bis(tricycl A XYy z sphi ne) benzylidine rutheniunm(lV) dichloride (11 ng,
0.0 14 owl) was added and the reaction mxtrue was refluxed for an
additional 1.5 urs, ere cooled tq RT. under argon overnight,
then was cohcent %F@ﬁzl e\‘?é‘éﬁia E&et\%ﬂ‘g?ﬂze@{?ﬁ' Cﬁagl"f‘ﬁ}‘f ac’t% \EA%é

chronmat ogr aphed Aﬁyll(lﬁﬁthaﬁp@ehﬁnﬁ%ﬂ@ﬁaéclm@@ﬁaﬂ@&}r (1 @36 g VE8 inhel)twak | €
conmpound (0.83 9% : 1H NVR. 7.35-7.20 (m 5.65 (1H, m, 5.13 (2H,
AB), 4.45- 4d1€?81"(=4ﬂnc 12 (40 mh apq pystregyn of oreon gas wag bt‘ ledipjo the rpacign 1 ' 60 (m

2H), - 1. 12 (ZHwuréior 1@%&&3 e UIRLBY AR 1B RERiF)BREAMI B EReSRREY) MAHE _
246. 2 25 e. Racem ¢

(1S, 4R 7R - dlcm@mmtresn Gheicaly Lauths cplalys 22 me.G1 B¢ mard) waseddesiarg thee aci d

benzyl est efeacﬁ”o%ﬂﬁr@ “ngel?ﬁmFZ ﬁCAgd1(1Jnapés(%cyé&&@%h&ﬂﬁﬁé)b&@?luﬂﬁded to a
solution of 2- rretgyg 4, 7-tetrahydro-azepi ne- 1- carboxylic acid benzyl

ester (0.83ufienigm ﬁ\‘?blloyldq(dlm@h‘*zm@?l)@’a&l @@yitbpfe’ﬂl%@nm&&{el“@ﬁ m xture
vas StiTredehgleaidlsh awa&%i 5 nbHEITHARNBE BECodRa R KinacA bl bRARN:
g, an gaction

m chl or o- per benzoi c aci % pure) was a
was stirredthen was Cﬁh@ntr@attmveworhyxctary@vmsatlomnh@mas&hl@matograv@dtmh%y rotary

evapor on e %ﬂﬁlRt ction

m xt ur ?dvvasgel é@e?t(%géﬁgxﬁefs) t? g?\{e:?lg%&gﬁ\?c\géﬁéu?ﬁg%ﬁ? 22 ?I% vac'uzg?ﬁ%?ot ary

evapor at i on(m,SH&$.6ad$H, m), 5.13 (2H, AB), 4.45-4.05 (m, 2H), 3. 56 (1H, d), 2.25-2.10 (m, 2H),
1.90-1.60 (m, 2H), 1.12 (3H, d); Liquid Chromatgraphy/Electrospray mass spec: M+H" =

246.2.

25 e Racemic (15,4R,7R)-4-Methyl-8-oxa-3-aza-bicyclo[5.1.0]octane-3-carboxylic acid

benzyl ester
m-Chloro-perbenzoic acid (1.05 g, 57-86% pure) was added to a solution of 2-

methyl-2,3,4,7-tetrahydro-azepine-1-carboxylic acid benzyl ester (0.83 g, 3.34 mmol) in
CH,Cl, at 0 degrees C. The reaction mixture was stirred for half an hour, then was warmed

30 toRT. Adaitiona] m-chloro-perbenzoic acid (0.3 g, 57-86% pure) was added and the
reaction was stirred 2 h. The reaction mixture was concentrated in vacuo by rotary
evaporation, then 80 ml of 9:1 hexanes/EtOAc was added and the reaction mixture was
filtered. The filtrate was concentrated in vacuo by rotary evaporation, then was

chromatographed (silica gel, 20% EtOAc:hexanes) to give racemic (1S,4R,7S)-4-methyl-8-
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chr omat ogr aphed (silica gel, 20% Et OAc: hexanes) to give racemc
(1S, 4R 7S)-4-methyl -8 78 WD 01/ 70232 PCT/ US01/ 07094

oxa- 3- azawlgj FVer8l 5. 1. 0] oct ane- 3-car boxylic acid benzyl eﬁiceﬂ/UsfoQ/oﬁﬂ , 509
and the t|tIe conpound as a racem c mxture of the title conpoun ? 15 g,

17% yi el d) : 2H)

3.27 (1 H, a&a,tg'?,z.altﬁ‘iyflf’gél-?]f"‘l@['e'%n%’b‘ﬁ‘%%‘i‘ci‘? %?5'2§‘(eﬁﬁef @%4)4,;;, i‘%?a“‘("g'ﬁ é‘g) 12

(RgH’ d); (;i?a%ﬂ%ﬁbg?ﬁ;im&@ﬁaﬂﬁwﬁng Elﬂg&frmbuiw@SIS&‘ng yMtlﬁﬂ}L BMR 21622-0. df
cem c roxy- o ar aci

benzyl est er 254 %A%@gl b"‘éé“dg (g, @)%YI)H abg 12 d”%i 85% 10 on of

racem ¢ (1S ARHN.47 & 2H), 1.12 (3H, d); Liquid Chromatgraphy/Electrospray mass spec: M+H*

4- et hyl - 8- oxa- 3- aza-blcyclo[S 1. 0]octane 3-carboxylic acid benzyl ester

(0.75 g,°2. 8262l ) and anmoni um chl oride (0.46 g, 8.62 mml) in MeOH (5
m) and H20 (0.5 m), then was refluxed for 6 h. The reaction m xture was
concentrated in vacuo by rotary evaporation, then was diluted with water
(5 m) and éxtr aleeanio 2R:DFGSPAAZidD0- Emroxw%@ethmlragamne—l1car9vexthagldt hen
extracted wipth mater, br| ne, dried with MgSO4, filtered, concentrated 15 in
vacuo by rotary evaporation, and chromatographed (silica gel, 20%

Et OAc/ hexanes) t Sodiyinakide (Gfég,BifiBmmnb}m@wddb d(t0 a Fgjuti@OsFyacemic3 0S, %*RSB)(m 5H),

(53]|_'|5 8)2 HO 5)4 meghyé%ro%?fa taza(-g]c%cﬂ_[%l OZ:q[clt,ag)’ig 3&%1190 rch’aagl bgnz(\'/llesfﬁ?_pﬁ_ﬁ ' 2, ggﬁ 5 2 0 g.
Racenmi ¢ (ZRHBI&I)&Bylaﬁmﬂmunmhﬁmhyc{rmggsmmmylh I\Mﬁbéﬁﬁﬁ) bncHiO@Ghi)c aci d

of racemc. oo BEFRARrER B Seletonmiye S e TR B el Ph oyt o s
benzyl est eevdpbratién, then whs Qutedwith) whtsr (-Bh‘E) {niQ5tradted \axﬂdEtBAG(((DmP) mhg , then
was heated to 45 degrees C overni ght .The .reactijo L.Xt ewast

G LUt od i t FREFEIE RG2Sy et e S RGPS P T GOPBY 4Gk ar y
evapor ati5 on jf Wcteby rbbgy é\ﬁ?é?bltlldnl, ﬂﬁldﬂtdma‘l@ﬁapﬂécﬁ@ihkﬁ/gﬂ 20!% B&ﬂdﬂﬁf@eﬂ@ in

Et 20 and the resulting t was col Lect 97(}1 tration and was used

in the next we#deta%tﬂilwmwh’dﬂﬂgfW@héé%&p (Fi» é‘é% PO 4H, 4d O-fgdg: 25
01/70232 PCB/1990/d, A0841.53(m, GRR 1509, (819) d)5L1(1(11§)Ch?0‘matt§5;§hylElectrospray mass

- But oxycar bonyl am no- 4- net hyl - pent anoyl am no) - 6-
y spe¥: M+Hr]’-3052 yi-p y

20 g Racemic (2R,58,6S5)-5-Amino-6-hydroxy-2-methyl-azepane-1-carboxylic acid
benzyl ester
Triphenylphosphine (1.94 g, 7.4 mmol) was added to a solution of racemic
(2R,58S,68)-5-azido-6-hydroxy-2-methyl-azepane-1-carboxylic acid benzyl ester (1.5 g,
4193 mmol) in THF (185 ml) and H,O (0.7 ml), then was hpated to 45 degrees C overnight.
25  The reaction mixture was then diluted with toluene (160 ml x 2) and was azeotroped in
vacuo by rotary evaporation twice. The resxulting oil was dissolved in MeOH and HCl in
Et,0 and the resulting salt was collected following filtration and was used in the next

reaction without further purification (1.4 g, 90%).
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hydr oxy- 2- nmet hyl - azepane-1 -carboxylic acid benzyl ester and

(2S,5R 6R)-5-((9S)-2- tert -

But oxycar {Kywl-a,no- 4- net hyl - pent anoyl am no) - 6- hydr oxy- 2- tfydo1@#ppane- 1 -
carboxylic acid benzyl ester 5

1- (3- Di net hyl am ngpropyl ) - 3- et hyl carbodj i m de (0.3 , 1.7 I
to a solut i¥‘on oﬂZﬂB&gg)e%]gﬁ)rﬁ%-‘ MK@C@(@H&@"’Q}O%W?tﬁ%gﬁfma{mﬁa%'&
di i sopropy! gldpskarindety(-2epahed, cBbokyli} acidbohzjT¥Rk) andSISIOBRPS(E-2t@zol e (0. 25
g, 1.85 mml), and racem c (2R 5S, gS) - 5- Ami no-

6- hydr oxy- 2 Btoxhsareoayleminect-methyrnspiaydylamiarabyderry Prmetylazepges-5- g 1.6 mol)
in DV (10 . mh)yyidB&dbEAGEdsRp Was stirred overnight at RT, then was diluted
with EtOAc (100 °'m ), 10 washed with H20 (3x_ 50 m%, brine (50 rﬂ%, dried

wi th maghesi um suHBAimethylaminopwgy))-3 et dizpide] (0.9 & A 5sy) wasragdded to

ChePer ) oo B E ARG 654 Cpueh, Ry RAfebFIRgEY S 0 ) f o
bd), 5.12 (2, 1.ABmolShWir¢xybknziiyole ), 25%, 3.8% snfah), aHpcengc OB, S169)-Seymino-

L 0,330 (g chihelalh Byl e B, 953ilh A48 1000)

[ (S) - 1- (( 3., THR)reddibly tasstiyred ovemdipiytlat RE aparwas-djliied wish E6YAJ €180 mit hy| - but y| ]
i ( (é)a E ??‘E?Pg R?‘;\%gé?@f{@{héﬂ%% éé ﬁg%t(ﬁ@gq)é%eg arﬁgh @agnesium sulfate, filtered,

yl car bamoy! )cofceRidtdty i vhtiiowy rotagrebgistation cind clirembtogiphey (sikcateel, 50 -

(2R, 55,69 -5-((S)-2- tert -Butoxycarbon 1 NO- 4- - | am no) - 6-
Pyl oxy- 2. mRpFheAESA Y Tep S avee KT DDy hoge; a2tk 45,

f) 2 tS 5R, GR%)_ %:F((S?I;b%ﬁ,fﬂ(&ﬁ; ,i\B), 5.0 (1H, bsl), 4.15-3.72 (én, ﬁHé 3.06 (151, d), 1.?]0-'1.30 (m,

ut oxycar bonyl am no- 4- met hyl - pent anoyl ani no) - 6- r oxy- 2- met -azepane-1 -
car boxylic a?é)dl-%h%%m’ ﬁ)érlf@HﬁQQ-g&p§?(6m))Eéﬁ?s %%?S\?B"(TYM”EFOAC
(27.5 myks, Me®d (5.5 m). Then 10% Pd/C (0.39 g) was added and the
reaction was stirred overni ght under a 25 balloon filled with hydrogen gas.
The reaction mxture was filtered through Celite, concentrated in vacuo by
rotary evapqratiqpsan STRISR Ay drByl e G dze pARAC bRy h BOHEhy fousyiher
purification (O. ggs)gzr@sséﬁclﬁr os}[’)rra ! maseswss glgz: aﬁﬂ_“ EWQS 11t.yj . -

I[ (S) - 1- ( ( 3S,ca®amR)actl gt rubmh esteriand nfd)- BUBRAR Ry 3-Flydesryrmesybpgramd-y | car banoy
- 30 3- 1 - I = . : t 2
) 3R A(é}b?&ldg%'? . e&@k%am]%?%%%_a%ﬁrtén BN YereSt € an

[(S)-1-((3R nzenesu
3- hydr 0X30- 7- met hyRRASSEaM(B)-¢t e rBatorygirporglapgndrdmehyl-panfanedppiig-@ aci d tert

_butyl est erf‘[}’?ﬁg@-gm@tﬂl’?—a?e%{egpxLrbg)wli? LLid BerdoDr StePana32é sRBR)3- (458 @dded to a

was added

sol ution of
((3S, 4S, 7R) -tddycirtmaylafinvet-inythylagreepardaniyd)calnidenxpy2t hetRylaesphyet L but yl ] - car bam

ic acid tert_.-butyl.este ng g[(a = . :
15 (3R ar, 7Sl uTohat sBR0 1 T mmoh e irelesdip FiOA G, Mgl
(5.5 ml). Then 10% Pd/C (0.39 g) was added and the reaction was stirred overnight under a
25  balloon filled with hydrogen gas. The reaction mixture was filtered through Celite,
concentrated in vacuo by rotary evaporation and was used in the next reaction without

further purification (0.56 g): Electrospray mass spec: M+H" = 358.11.

J- [(S)-1-((3S,4S,7R)-1-Benzenesulfonyl-3-hydroxy-7-methyl-azepan-4-ylcarbamoyl)-
30  3-methyl-butyl]-carbamic acid tert -butyl ester and [(S)-1-((3R,4R,7S)-1-Benzenesulfonyl-
3-hydroxy-7-methyl-azepan-4-ylcarbamoyl)-3-methyl-butyl]-carbamic acid tert -butyl ester
2-Pyridine sulfonyl chloride (0.6 g, 3.4 mmol) was added to a solution of [(S)-1-
((3S,4S,7R)-3-Hydroxy-7-methyl-azepan-4-ylcarbamoyl)-3-methyl-butyl]-carbamic acid tert
-butyl ester and . [(S)-1-((3R,4R,7S)-3-hydroxy-7-methyl-azepan-4-ylcarbamoyl)-3-methyl-
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WO 01/70232 PCT/ US01/ 07094 butyl]-carbamc acid tert -butyl ester (1.0, g,
2.8 mol ), N-nethyl norpholine (0.45 mM, 4.1 nmmol) in CHC12 (35 m) and
was stirrgeoatof33 overni ght. The reaction m xture was dil piegio/biaoft OAC
(100 M), washed with H20 brine, dried with magnesi um sul fate, filtered,

ol 5 o sopibeeerpeydire byl el CRRE i hikd B BLATRRIGE R 41 o

8.68 (m LHnmol)n oazcm;(a,s ml) and7w;ﬁ2tn(réd-i;t RfdhverniBh6 OThe Hdctiatdixie 66 ( 1H, bd)

s el e Gy O BBt £,

mass spec: fyidied, Tort8@rdtedlif vifouo ﬁ')ﬁ}oté?ry Avdpbatid, ARl &]ﬂd)m@@g‘ii[ﬂlﬁ@(sﬂlcagélﬂ
((3S,4S, 7R -1- (2

and (S)-2- A%é?fdﬂaﬁg%ﬁ%ﬁqf ol B e cdmpond B8 ek PR §RE B ) ) - 2m 9e
Lo R o 8 bs (R R () ady il SOQ MM o UG R, T 9%, Lilaupaspan dnydip am de

HC in dloxanebél_h was added to a Stirr sol ution g%%

((3S, 4S, 7R) 365 b@)néé@u(kfbﬁgfll%1r§g7dfrb9<§he?4ﬁét3ﬁ>m%li)ehéﬁ(3ﬁ ma% yI) 3- e
thyl- 15 buy l + yl ester and

[(S)-1-((3R Rbr%%)ﬁ{s@g% @%gcgul\fi?%ny?%@ hydr oxy

7- et hyl -azepan 4-yl carbanoyl )-3-nethyl -butyl]-carbam c acid tert -butyl
ester (0,9 g, 1. &\ M| ) 4 L) ¢oadl, eget | swas stirred
for 2h g? R% thgsa 2\/\”%1‘831 nl)f:doﬂ%te trat imﬁa %S(i{%n%)yla?oéygg mg}eg\%tgﬁ ation and was
used i n t hehydrooty-Teetbyli-aaepanid-¥iparhide find ChaAnpue-#-metat-peantenf0.288 g). 20 1.

B f
(151 s e Gt
Su Z [ wWiaR ed solu
benzofurgm-i- b ﬁ Y# cC a '%d f% 1 4] 3 |
(S TR GRS ISR mo RSty by Ty R SR P - 4-

yl car banpy! butg%r]mbm]lcahuttw -bhtyBextedl and%S)-1-((3R 4R,7S)-1-benzenesulfonyl-3-hydroxy-

1-(3- Dirreth Iam 0 - 3-et carb imde (0.3 ,, 1.85 s added
to a soluti 6??“8’ HE%’EW% %Wq%id' E‘F‘itﬂp‘éag}i’a&g“( %ﬁl‘gwg,‘b‘ﬁﬂ%‘ef @I% 18°

(S) - 2- am nonfindMah MEOH (A8 MR MHeGeRGbOmixture was stlrred for 2h at RT, then was

((3S,4S, 7TR) - 1-( 2- yr|d| ne) - sul f onyl - 3- hydr oxy- t hy I-aze an-4-yl)-am de
and (S) - 2- aRPIseRLIRL eﬁ.ét[z 254 )éfﬂtzgylg'ya@onae?rband was used int enext reaction without

((3R 4R, 79S) fukthed Haﬂ?iﬂ:htﬂin@@)ssg}“ fonyl - 3- hydr oxy-7- net hyl - azepan-4-yl)-am de
(0.85 g, 1.8 nmo di i sopropylethylamne (0.48 g, 0.65 m, 3.7 30 nmol ),
hydroxyB%nztrlazoIe (0.25 g, 1.85 nmol) in DVF (10 m) and was stirred at
RT overnight. Thenl@R&l->-0RbRykL H&@{(\@% {(@ba@ 7&?—@%%3&7815&%@(%&1@1' rred
overnight. The reaction m xture was W t , washed
with H20, bRispéonyhragepgn-diigarbamoyl]- 3-methyl butyl} armde and benzofuran 2- carboxyhc

acid {(S)-1-[(3R,4R,7S)-3-hydroxy-7-methyl-1-(pyridine-2-sulfonyl)-azepan-4-

ylcarbamoyl]-3-methyl-butyl }-amide

25 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (0.35 g, 1.85 mmol) was added to
a solution of 2-benzofuran-carboxylic acid (0.3 g, 1.85 mmol), (S)-2-amino-4-methyl-
pentanoic acid ((3S,4S,7R)-1-(2—pyridine)—sulfonyl-3-hydroxy-7 -methyl-azepan-4-yl)-amide
and (S)-2—amino-4-methyl-pentanoic acid ((3R.4R,7S)-1-(2-pyridine)-sulfonyl-3-hydroxy-7-
methyl-azepan-4-yl)-amide (0.85 g, 1.8 mmol), diisopropylethylamine (0.48 g, 0.65 ml, 3.7

30  mmol), hydroxybenztriazole (0.25 g, 1.85 mmol) in DMF (10 ml) and was stirred at RT

overnight. The reaction mixture was then warmed to RT and was stirred overnight. The
reaction mixture was diluted with EtOAc (100 ml), washed with H,O, brine, dried with
magnesium sulfate, filtered, concentrated in vacuo by rotary evaporation, and

chromatographed (silica gel, 2.5% MeOH/ CH,Cl, ) to yield the title compound (0.8g,
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magnesi um sul fate, filtered, concentrated in vacuo by rotary evaporation,
and chromat ographed (silica gel, 2.5% MOH CH2Cl2) to yield the title

conpound w9.038¢23281 WO 01/ 70232 PCT/ US01/ 07094 82%: 1H INMR/US&/@J@ﬁm 1H),
8.05 (m 1H), 7.87 (dd, 1H), 7.62 (dd, 1H), 7.50-7.35 (m H, 7.28-7.20

o 877(%127%)(:1})1{&@{6§66 it %J;)g 099.48%(?8( &@d H)U’r%%ﬁfﬁlﬁg)?é} 68 3&@‘ aid

1 45 1 38 (BRD), @R§~7.20.(b41H), 3B (rdcbH), ©9DAH( Bdal,émcdelHéc4 65}3&8&;1 Whss spec:
{(S) 3 ﬁ;‘tzh%?o s?ﬂéxﬂgﬁi}R?B]’& Pﬁ;/?._ﬂg@@g{i)'l_?.ﬁ?!s‘? (m, 4H), 1.45-1.38 (m, 6H), 1.14

(pyri di ne- 26351 dd)pag4 j6Ih aopElBetrbspthe masapary IM+Hut 42.98- ami de and

Benzof ur an- 2-carboxylic acid { (S)-3-nmethyl- |

-[ (4R, 7S) - 7- et hyl - 3- oxo- 1- (pyri di ne- 2-sul fonyl ) - azepan- 4-

yl car 3grrgyl fr- but B}enzbfu@ﬁiﬂfhr%&yﬁ&f@d {\BJ- BthEL{(@SURﬁMe(hM-@-ogo-l-Z 36 mmol )
was added to a solutjon of benzofuyran- car bo aci

(S) - 1- [ ( 3S, PEnips-23ukeryP &%%Pa‘?“ﬁ'é‘iaﬁwmvﬂ gwlrha&}‘ﬁ%”é% ﬁé?f“&%’%fban 4-

%/I( ¢ ?r ?am)g IRLCZ&(gﬁtam@mywlwak}nwrﬁ%mr&xbeqaﬁfdme@su&oﬁﬁy -bRyal-d-c acid

3- hydr oxy- 7¥1ﬁ§bﬁmyl}b“(‘)6§rﬁmt#ne 2-sul fonyl ) - azepan- 4- yl car banoyl ] - 3- net hyI b
utyl }- g de (ODgsngarilm &Jmﬂahaalmg @ua%wg adliad 189 do1@sh o?ﬁnbﬂzBﬁ\@anat

for 45 mnutes. The sol u?mn was washed with 10% NaHCO3 and bri ne.

Puri fi cati ofctrpoxydic asir {@f)-rld%méwd(%m%m%ﬁw’r(PH@éftea?r@ﬂthlé)c%E@)“'gave
the title c r

di aster eomaglgPr g/éeﬂr? ]E%mgtrh gttm‘gﬁ{)gmﬁtﬁf@ ﬁ%&(gg%{e}?e%rr?égyh%%ﬂl-{l(gmm 41{5?) (m 1H),
8.0 (d, 1Hp; hy®om7m$d1yl lﬂyndmeﬁsu(fdlyl)iaz&panﬂ ﬁ@rl(amoylliél)metﬂyldpsty(}sarruiﬂ-l) 7.42

(0 4o (it dban choth @Sy il wabadRubeRe bilys pitfe fibsobify - 27 (M
1D|§1§t (e(rjlgsorrglrﬁ)15 wash@Bwithnl 0% MaHCEL ewd s praificares Sy splemn chiteptograply( 602, 68

(d, 1H), 7. %tgyzll aaé‘tl_tfu)exan?%ﬁvet imlﬁ?_ﬁ'_@mp?u%g s(a((j'rd;xmﬁ_e::%f dlafte?éne% gKG’?i 'gDFQ4%) 05 (m

2H) , 5.12 ( The dikdtereorders beré s@rafadyby HBLC. DidsBeréamer 1HH NBIRB 38.{2(m, 1H),,8.0
Spec. i B4 B2 Rl I RN bt wciPsed Forde  BERHHd28 @IS
7.10 (d, 1H), 5.15 (m, 1H), 4.77 (d, 1H), 4.68 (m, 1H), 4.40 (m, 1H), 3.86 (d, 1H), 2.20-
20  2.08 (m, 2H), 1.78-1.50 (m, SH), 1.22 (dd, 3H), 0.98 (m, 6H); Electrospray mass spec:
M+H* = 541.2; Diastereomer 2: 1H NMR: 8.68 (m, 1H), 8.04 (d, 1H), 8.92 (dd, 1H), 7.68
(d, 1H), 7.58 (d, 2H), 7.52 (s, 1H), 7.42 (dd, 1H), 7.29 (d, 1H), 7.05 (m, 2H), 5.12 (m, 1H),
4.75-4.68 (m, 1H), 4.43 (m, 1H), 3.83 (d, 1H), 2.25-2.12 (m, 2H), 1.88-1.50 (m, 5H), 0.98
(m, 9H); Electrospray mass spec: M+H" = 541.2
25
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Preparation of single diasteromer: Benzofuran-2-carboxylic acid {
(S)-3-nmethyl-1 -[(4S, 7R)-7-mnet hyl - 3- oxo- 1- (pyri di ne- 2-

sul f onyl )weagpens24-yl carbanmoyl ] -butyl }-amde 0 / \ O H ecNusoln708 ~N
NiZ~-OCH O 5 a. ((R-2-lodo-I-nethyl-ethyl)-carbam c acid benzyl ester
Tri phenyl phospine (24 g, 91.8 mmol ) m@mpr@ded to a sol ution of imdazole
(12.5 g, 184 mmol)_in CHC12 (231 m), then was cooled to 0O degrees C.

| odi ne (23 .Prengration Ofgingla figsterqaer” added to the suspension. The reaction

m xtur e t urggshryieh-b u¥bokyiie Acifl I BLie N QViyS, At 7emhetA-3%0x31 10y Bine-2-

((R) - 2- hydroxy-1-net hyl -}Jcla‘fhyl ngsgar bair%n'n,cvvga'ci73I5i)benzy>lQ est ern@%g. 59 g, 45.9
mol ) was saieiyh-ageranthdcarapeyil-batyhramids e was warmed to RT then stirred for
3 h. Then, HO (7 m) s added and the reaction m xture was partitioned

bet ween CH2C12 (30%; and H20 (600 m ). The aqueous | ayer was extracted
again with A 20/ M ). oThe conbi ned organic |ayer was then washed
with a sol uf n_of I , 8datur Na2S2C3 : H20 (140 m), 15 then brine
(400 m ). TH& conbi nedford S re dried with MpSO4, filtered,
concentrated in vacuo, the kdeted through a plug of silica gel washing

with 15% Et OAc/ hexanes (1.5; Iﬁter). The sol ution was concentrated in

vacuo, then the solid was vvas'?‘led with hexane and the resultant white solid
was used i m.the (FeX3-lod6aghdpmethyhdabimit utiti bedzypastee f i cation (11g, 75% . 20

b. ((R-1-Methyl -pent-4-enyl)-carbam c_acid benzyl ester. Copper. (

br om de- di met hlef%FIfYﬂRi’@SF(“i.@égg",l-%@%"m? 3“%&0 %ﬁob‘é‘BWf«ra*H“C‘i?aﬁ 8#%’&1 %w ed THF
(24 m), thes e i6@H,el (332 miY,Sheiek 88stedio 0AlesrebsUl.| BAInO {233 4, ¥l 8 magHIEST UM
chloride (9.4 m, 2Min THF, Al drich) was added dropw se, then the

sol uti on waasafidedte the paspensipno g hﬁfqz}gﬁoggmxture turned yellow, then faintly brown. After

((R) - 2-100dos diniRE ttk§.z$ymxsk9-1%{}Qﬁ&hﬁ)-@&wm@%auénzﬁ%@f (9(5b-g5499 oy MMOI ) i n
distilled THF (3 m) was added dropw se, then the reaction was warned to
-40 degr eesvas addpddndighs repction miptfrgyaspvampd tofkbthen stirted Sor Ih- xthspdlafldd quenched

Wi th ad. safy WAHKGLE 4adthe reltion mixture was partitioned between CH;Cl, (300 ml) and H,O
(600 ml). The aqueous layer was extracted again with CH,Cl, (200 ml). The combined
organic layer was then washed with a solution of 1:9 aq. saturated Na,S,03 : H;O (140 ml),

15  then brine (400 ml). The combined organics were dried with MgSO,, filtered, concentrated
in vacuo, then filtered through a plug of silica gel washing with 15% EtOAc/ hexanes (1.5
liter). The solution was concentrated in vacuo, then the solid was washed with hexane and
the resultant white solid was used in the next reaction without further purification (11g,
75%).

20
b. ((R)-1-Methyl-pent-4-enyl)-carbamic acid benzyl ester

Copper (I) bromide-dimethy! sulfide (1.93 g, 9.4 mmol) was dissolved in distilled
THF (24 ml), then was cooled to —78 degrees C. A solution of allyl magnesium chloride
(9.4 ml, 2M in THF, Aldrich) was added dropwise, then the solution was stirred for 30

25  minutes. ((R)-2-Iodo-1-methyl-ethyl)-carbamic acid benzyl ester (1.5 g, 4.7 mmol) in
distilled THF .(3 ml) was added dropwise, then the reaction was warmed to —40 degrees C
and was stirred for 2.5 h. The reaction mixture was quenched with aq. sat. NH,Cl (4 ml) at
-40 degrees C, warmed to RT and the gray reaction mixture turned sky blue. THF was
removed in vacuo. Then, Et,O was added and the reaction mixture was filtered to remove

30 precipitated solids. The solids were washed with additional Et,0. The combined organics
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-40 degrees C, warnmed to RT and the gray reaction m xture turned sky bl ue.
THF was renoved in vacuo. Then, Et20 was added and the reaction m xture
was fil tef,@;bl%gzgzem)ve 30 precipitated solids. The solids peglgagagd W th
addi ti onal Et20. The conbined organics 83 WD 01/70232 PCT/US01/ 07094 were

extracted with 10% ( ri.ne. .The comnbined Or9 anlc re dried
with MSO4YerS qx{rg?%&l%%ﬁ%?gggg, F?{’ Q&Y ecf)ﬂlgwe Pieter d'3 THISIR a plug
of silica gelgSeasiiierd, contdéniraid@ % Fichd\etlen hﬁmﬂﬂﬁodgha@l\@o)fsﬂﬂ'hﬁl sadhittg on was
concentrated i n ul tant col orl ess din the
ot renct | SbHSOReH e erat Dl TESRBI 10 Grosni e optis,me e

ALyl - ((R) - lesiRinb¥diom@0bil #aiyd in-thnidl tidhdtion Kitl ol Emhel p@ication (0.8 g,

((R)-1- Met h& ent-4-enyl)-carbam c acid benzyl ester (790 ng, 3.39 mmol)

was dis3ol |n DMF (8 mM) and was cooled to O degrees C, Sodi um hydri de
(60% di spersion, 10 271 ng, 6.78 mmol ) was added and the reaction was
stirred for 15 mnutes. Allyl bromde (1.23 0.88 m, 10.17 mmol) was
added and t ke reddbi-6R)- mrs@ﬁhyﬂeermﬁ@nxlﬂ-mrbmw@gb@zmledtﬂo degrees C. H20 (10

m) was added, th lzlbfetlﬁié"\ll NPS-eRABASEhadi ORM lﬁeﬁzﬁgh&l‘s(wm_r%%@ kbl Ras 1. The

reaction nixture Wwas exttacted Wth Et20 (2 x e conbi ned organi cs
were washedissplvdd la@Ml?(\B iTand wisenoladto ONteRICESBC S%bwnbydrnie (60 dispesvian. ned

or gani cg,wer dr| | th

cht omat a9y agnk e fitolises iy [t s SERDGERIS B, B e

conpound as (&2 gl0#y mlsi;O o1 hm(oB&&s pdyled BDehe redctlon mixture was stirred for 3 h at 0

2- Met hyl - r dr.o- aze acl d.

Alyl-(1- mefaﬁ?dfses ﬁ% Oaaéﬁ"] ‘yacar aﬁr’le%zlgmcg Mo d%? rog?lesggé)li%’g%g’% %rt@ 19

lr)rrrglbl) \évas 20 'Rrﬁ]le saalionedixture ﬂd&@rﬂstddjsﬁthrlﬁt)o (mdsmmls)t ﬂ‘bacnnﬁﬁnearogamcgwsrewas
ubbled into t act tur nut

bi s(tricycl dY?é@IVB ﬁ\(‘)ﬁ@ﬁﬁﬁwﬁ’ﬂﬁ% &'ﬁ? ﬁﬁ&ﬁ“%"me& CEEAMIS V& I r em

Cheni calis, %mbh@o&ﬁna?clysbncgﬁ:%mgu v&‘u@%ﬁfgl dﬁm’.a)ogvmecadfbaebamc{mhe

reaction mxture was refl uxe ti

bis(tricycl cﬁﬁ@éf/lhﬁﬁ%@i?ﬁ? Wé?ﬁ%"n ‘%fi"a’ipﬂ‘@dafafﬂ@ "rsﬁﬂ{’ (8% g &Pbri de ( ny,

0. 0108 mmol ) was added and the reaction m xture was 25 refluxed for an
additional 1.5 hours. The reaction was cool ed to RT under argon overnight,

then was corfcent rPa¥elyih3¢ddetshydronespiney “@ihepdicacididnnat A was
chr omat ogr aphed (Aau hjé{ﬁﬁaethggﬂent-ﬁéiy@-%ﬁnm ?)1 etér (0 '87?g t3h1© rrhdl} RascoMpound

(0.72 g, 929%: , 13 (2H, AB),
4.45-4.68 ( ré‘SSQIP‘Bd in§H5EL (ImD gyd a %rezraa 02 argop gagway bbledﬂmg @efeﬂﬁeor( m 2H),
1.12 (3H, d)mixtaboidh fo SAHRTBTRL R T SiekyIRRBSHYe) BER Syt dfR @gtherMiittv)
dichloride (Strem Chemicals, Grubbs’ catalyst, 19 mg, 0.0227 mmol) was added and the
reaction mixture was refluxed for 2 h. Additional bis(tricyclohexylphosphine)benzylidine
rathenium(IV) dichloride ( mg, 0.0108 mmol) was added and the reaction mixture was
25  refluxed for an additional 1.5 hours. The reaction waé cooled to RT under argon overnight,
then was concentrated in vacuo by rotary evaporation, then was chromatographed (silica
gel, 5% EtOAc/ hexanes) to give the title compound (0.72 g, 92%): 1H NMR: 7.35-7.20
(m, 5H), 5.65 (1H, m), 5.13 (2H, AB), 4.45-4.05 (m, 2H), 3.56 (1H, d), 2.25-2.10 (m, 2H),
1.90-1.60 (m, 2H), 1.12 (3H, d); Liquid Chromatgraphy/Electrospray mass spec: M+H" =
30 246.2.
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30 246.2. 84 WD 01/70232 PCT/US01/ 07094 e.
(1S, 4R, 7R) - 4- Met hyl - 8- oxa- 3- aza- bi cycl o[ 5. 1. 0] oct ane- 3-car boxylic acid

benzyl egbeyi/7mmsehl or o- perbenzoic acid (1.10 g, 57-86% pupel/ysagoadded to a
solution of 2- methyl-2,3,4,7-tetrahydro-azepine-I|-carboxylic acid benzyl

ester (0.72g, g% FWA)MEtHyl% SR bfé&c19[5qetﬂ6&£1% 3Qarb13taﬁlcr RAYhQD m xture

was stlrredfor an hour’, then was Wwarnmed RT. Additional
m chl or o- peg¢steenzoi ¢ acid (0.660 g, 57-86% pure) vvas added and the reaction

was stirred 2 h. 5\@% by rotary
evaporation, t helt Oréﬁ% ‘*Zgﬂfg‘*ﬁ‘)ggé\gs @%%emsaagg&ﬁo a@%M@(ﬁt@fzeactl on

m xture \Aasmethyﬂ-lfb‘ﬁ éﬂbtralfmmﬁzelptnﬁdtcerbmﬂlcwdcbeml estea 0.7hg, 2eéduamd@dyinr ot ar y
evapor at e rorra raph i % nes) to
give (1S, I?‘é‘L)] aorre ﬁeﬁ ‘8- S’xr%a gglglénzxgu 9353(/52 P fggf%gﬁlgnﬂejg? caragrg%%gl iC
acid benzyl toel‘élt %ddﬁtﬂmdl&ﬁ-c@lpro?;&%enamdachm(@ 60 gl F- SW@ma)Lm aflded Bbd tjpp 25%
yield): 1H NVR 7.42-7 ( 3. 27
(1H, d), 3. Lpaction gias ftmd%ﬁ‘ ]Ipﬁl'efg()l %gﬁ( asilgﬁlce}\gat%i]m VﬁuO%rgt% 12 (3H d) :
Liquid Chr @Jﬁp&@ﬂi@ptmyﬁ b R 6 D5 xayesMOAc wpeided\Andtheredidn thixtdd whs

(2R, 5S, 6S) - 5- Azj do- 6 hydr oxy- 2- rret {:‘lﬁ'ﬁ ﬁ&gne | - car boxyL| c acid benzyl

ester Sodi flh?r%fwa‘é lte] Was qenceptrgty LAY FYERPAEA 1LYVt | on of

(1S, 4R 1i) - Afrmﬂﬁ& he&s%a mxa&»m@m@ td gﬁk@m mas)& ﬁ]atmmwatac acid
benzyl ester and anmoni um ch Ol‘ldeq(O 114 g, 2.14

mol ) in Mo oycletﬁﬂg 91°§m-3f@@%<®1)101@14ﬁeyzy1 otertRé?0 s @ ard e for 6 h. The
reaction m é&rhﬂoﬁnmsls%omwd@tﬁﬂm VeRUR Y, RS, %rm (21@\#?995 A9, then was

diluted with wate and extracted with EtOA The organic

| ayer was tWéh%%ﬂr @@ 27321 eme 2,150 10, 2id) ﬂéa (w ), MysSEH, dx; Liquisk ed,

concentrate Qb ak gt Leg pand chromat ographed (silica
gel, 20% Et %l&rg}‘rﬁg{agﬁ%’gewosb g ﬁgﬁgﬁ?ltlg&comound (0.192 g, 899%:

7.39-7.8D (m 5H), 515(2H s) 4.10-3.67 (m 25 2H), 3.10 (1H, d),
1.85-1.53 (| 4*'225{533&‘? 5{ S iho-6thyarklyBnGn U QIRL O ABOKAE .S bEDFRERY  MBSS

spec: MtH+ = 30
(2R, 5S, 6S) - 5- Ani ﬁwilﬁnhyldar@)d)wg mmylbL)a@eqmin@tdarsnohmbmnﬁ/(]lBéRdBDé benzyl

5K, o PRSI 25 PRA TR Lt R RO h £ v 1 of
ester (0. 198n®]) a0d %ﬁlomm‘nlc)llonde (0.114 g, 2.14 mmol) in MeOH (1.5 ml) and H20 (0.15 ml),
20  then was refluxed for 6 h. The reaction mixture was concentrated in vacuo by rotary
evaporation, then was diluted with water (5 ml) and extracted with EtOAc (10 ml). The
organic layer was then extracted with water, brine, dried with MgSO,, filtered, concentrated
in vacuo by rotary evaporation, and chromatographed (silica gel, 20% EtOAc/hexanes) to
yield the title compound (0.192 g, 89%): 7.39-7.30 (m, 5H), 5.15 (2H, s), 4.10-3.67 (m,
25  2H), 3.10 (1H, d), 1.85-1.53 (m, 4H), 1.09 (3H, d); Liquid Chromatgraphy/Electrospray

mass spec: M+H" = 305.2.

g. (2R,58,6S)-5-Amino-6-hydroxy-2-methyl-azepane-1-carboxylic acid benzyl ester
Triphenylphosphine (0.25 g, 0.952 mmol) was added to a solution of (2R,5S,6S)-5-
30  azido-6-hydroxy-2-methyl-azepane-1-carboxylic acid benzyl ester (0.193 g, 0.635 mmol) in
THF (10 ml) and H,O (0.04 ml), then was heated to 45 degrees C overnight. The reaction
mixture was then diluted with toluene (100 ml x 2) and was azeotroped in vacuo by rotary

evaporation twice. The resulting oil was dissolved in MeOH and HCl in Et,O and the
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THE (10 m) and H20 (0.04 m ), then was heated to 45 degrees C overnight.
The reaction mxture was then diluted with toluene (100 M x 2) and was
azeot r opefoioi/7yaguo by rotary evaporation tw ce. The resulctrjuygl/@iobs Was
di ssolved in MeCH and HC1 in Et20 and the 85 WO 01/ 70232 PCT/ US01/ 07094

resulting salt was collected foll ow filtration and was used |n the next
reaction wi tepins sak was Ffé}e“%fqnf’?"{f‘étf‘i“@%'o(‘ GndZWanlsefb’B%e net reaction without

(2R 5S, 69) - RrthdrPliriBcatibR (.27 Bybgxycar bonyl am no- 4- met hyl - pent anoyl am no) - 6-
5 hydroxy- 2-net hyl - azepane-1 -carboxylic acid benzyl ester

1- (3- Di net hyl am nopr opyl ) - 3- et hyl carbodii m de (0.164 g, 0.22 mol) was
added to a gol ut phRnssds @q%laew&l-ﬁﬁtol%%qu@ﬁﬁarﬁﬁoi%w-pgmm yEHRo)-6-

di i sopropyl et hyl am ne 8 hydf oxybenztri azol e
(0.114 ¢ Ohgisoxy?onythylamepaneat @mbexs(lrzRCI%e%) estRr

Am no- 6- hydr oxy- 2. Do i W%)ﬁl]m 27 g,
0.57 mmol ) in 10?6@%%%}% %%b?}%egér}g}gctl oﬁh&mcgggslgﬁgre ov‘gftﬁl?{g d'Ei‘gdat RT,
then was di foutsebition ofBdeti@bcing-hpiate (f.)90 gv@ghenhqm difsopi2pyl¢tBylars®e (Q-164 gr i ne

(50 m it Shyum sulfate r n . i acuo b
rotar y) evapt@)?%fny\ﬂor#3 n%’%p% ’r%f’ %th;rrlaazﬁlﬁéo “( Sk Iﬁlgggm%%fgmg%&%g c§/’ §anes) %/o
yield the tAtdim®- @bymumétﬁylmﬂ)aga 1-éab84ylic adid biviryl ested @-27. g29 5{mmobH, 6.75

glg 0- ?fj 5]?%’1@ %z”'iﬂa? Aﬁ% rggstign &69 S(“Fﬁgg éﬁm‘g%%igﬂé‘ﬁ‘ w )dzlk%d gh %gs%é‘(l@f?f’ dd) :

|[5|( e;3t r O?Fr apl)REheSREE H,OW3250 ml), 4872e G0iml), dned w1th magnesmm sulfate, filtered,

S)-1 3S, 4S, Hydr oxy- 7- met hyl - azep net hyl - but yl ]
- carbam c &‘E’F%f“‘taéflf” vasue by mé@f BERPYRHQI R ??‘%a hﬁglg%lesi)tq

- But oxycar bEt@/Amm@sﬂommnué tltlﬁiQiﬂ) sﬁwl(emmg)nﬁ%) hyORY 724003904, SBR epane- 1
- carboxylic acid benzyl é& 23 was d| ssol ved in EtOAc
(3 M), MeOH? {LHpY), S48 1 25, HRIIE, P%) ‘ié%3{;’2(fe 2953 08kl Ahelb0-LIHEY and t he
react i ofs Wasy$t ich1e@ (R SN 3D 31 As @lo7a HRéH:, Qi‘af1 Hdclrb@ehywhdsOsfay.diager gas.

The rdaction mxture was filtered through Celit concentrated in vacuo by
rotary evap®$?%ion 25 and was used in the next reactl on Wi t hout further
purification (0.126 g): Electrospray nass spec: MH+ = 358. 11. j.
[(S)-1-((3S,4S, 7R) - 2- Pyri di nesul f onyl - 3- hydr oxy- 7- et h I-azepan -yl car bano
yl)- 3-nethyl - bu{(§) }-(@éﬂﬁéﬁcbészdmdyﬂenqthylﬁmyn 4efk>9@ﬂm®0) >apiyl-eitylE sul f onyl

chloride (0.fd.le a‘gdflmth)est\é@s added to a solution of . [(S)-1-
20 (2R,58,6S)-5-((S)-2- tert -Butoxycarbonylamino-4-methyl-pentanoylamino)-6-

hydroxy-2-methyl-azepane-1 -carboxylic acid benzyl ester (0.169 g; 0.344 mmol) was
dissolved in EtOAc (3 ml), MeOH (1 ml). Then 10% Pd/C (0.183 g, 0.172 mmol) was
added and the reaction was stirred overnight under a balloon filled with hydrogen gas. The
réaction mixture was filtered through Celite, concentrated in vacuo by rotary evaporation
25  and was used in the next reaction without further purificatibn (0.126 g): Electrospray mass

spec: M+H" = 358.11.

j- [(S)-1-((3S,4S,7R)-2-Pyridinesulfonyl-3-hydr0){y-7—methyl-azepan-4-ylcarbamoyl)—
3-methyl-butyli}-carbamic acid tert -butyl ester
30 2-Pyridine sulfonyl chloride (0.71 g, 0.4 mmol) was added to a solution of . [(S)-1-

((3S,4S5,7R)-3-hydroxy-7-methyl-azepan-4-ylcarbamoyl)-3-methyl-butyl]-carbamic acid tert
-butyl ester (0.126 g, 0.344 mmol), sodium bicarbonate (0.87 g, 1.03 mmol) in CH,Cl, (3
ml) and H,O (2 ml) and was stirred at RT for 30 minutes. The reaction mixture was diluted
with EtOAc (100 ml), washed with H,O, brine, dried with magnesium sulfate, filtered,
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((3S, 4S, 7R) - 3- hydr oxy- 7- met hyl - azepan- 4- yl car banoyl ) - 3- met hyl - but yl ] - car bam
ic acid tert -butyl ester (0.126 g, 0.344 mmol), sodi um bi carbonate (0.87

g, 1.03 mobj/7azee CH2CI2 (3 m) and H20 (2 m) and was stPeT@dot70HT for 30
m nutes. The reaction mxture was diluted wth EtOQAc (100 m ), washed wth

H2O, brine, dried with nesiumsul.fate, filte

PCT/ USO1L/ 0 FISHRIAEE L M0 BY BIFTY Frapaiation: - By %?%?%f@??&fb@ﬁg? ?‘E}néL '/”dﬁ?zﬁﬁ/

?gr (iggt ogr @%@) {oSyiid1d ha tgehom&u% (@alg, 7(%)%92012%11@ 868l 1H)) 8.06 i( TH, el) conpound
(1 F g, 793kl 0o iy 0. oy es@lort gl ey s 0dbaSbam (i A S brbs) (i
bs), 3.40 bdHaslfin, &), 944357 (m( 1), 45-1.38 (Ahd6H), 384(3H d@)l-lh)94@6}ﬂﬂd)(,3H dd),

0.94 (6H, dd), 5 Electrospray, mass spec: M-H+ = 499.0 k.

(S) - 2- A¥i nblegtrosprayrashwRe aMatc=4298 ((3s, 45, 7R) 1- (2- pyrl di ne) - sul f onyl - 3-
hydr oxy- 7- met hyl - azepan-4-yl)-am de HC1 in dioxane (4.0 M 1.5 nml) was
added to a stirred solution of [(S)-1 10 §(3S 4S,7R) - 2-pyridi nesul f onyl

- 3- hydr oxyk7- nel(sﬂy?l-Asz@poamﬂfhylyﬂeE@F%aM((}‘ 3S AR} hy3-pyridineyblfoedrbani ¢ aci d

tert -butyl cfr§§y9f g{ﬁg’?g}%gﬁ%‘lég) A8qpmol ) in MeOH (1.5 m). The reaction

m xture was” stirr then was concentrated in vacuo by rotary
evapor at i on and HGlhasdigswe (4-0M;, hé mipwas addedctoiastirred sohusion of IS)-her purificati on

(0 072 r o ) ] " a )
(o, 165 TRP RGBSR | Befl egapyicasamot 3 methy
2-sul fonyl )mtaﬂemaamﬂ-ayidaat Jd»atybgslte]r(CBQ%@ nylsmnmym MeQir{Icheml). The reaction
1- (3- Di net hyl am nopr o = 3- carbodiim
2dded 1o a UBPEeTS R ol ek B ek R Rk Ry Rl i et Bl R b o )
(S) - 2- Ami nevad usetiir thy hexp sattaonoiichoacuther purification (0.072 g).
((3S,4S, 7R) - 1- (2- pyri di ne) - sul f onyl - 3- hydr oxy- 7- net hyl - azepan-4- 20
yl)-am de (0.072 g, 0.18 mmol ), diisopropylethylamne (0.046 g, 0.06 m,

0.36 mysl ) 1. hydmxwaemlucmaamlea&l@{@as [BS, 43, B0 -3rmvatoky 7 indWE 1{(@yridine- and was
stirred at RT, overnig The reaction m xture was then warned to RT and
was stirred SS¥ewhr adFﬂa“"’ﬁH%aﬂ?aé%]t PIREthYPRYUrEMGRs di luted with Et OAc (10

m), washed with (Bimnedaplhmﬂwpﬂwlmemyrc&bmgﬂ% {00 gscuhé k) whak hddaed,
concentrated in vacuo by rotary evaporation, and c rorrat raphed (si lica 25

gel, 2.5% mwutmyéwyn%"aﬁr@mxylrs:e%ﬂ Py082 &M&mk m{io-49404 : 1H NVR

8. 65 ol Y in o z4l. 35
S (7 m28 %r@zh I- r@aﬁx {crﬁb d%éhé}?s TR) 8 (2{;_;?1% e1)1's‘illf }1 9%%&6@ -7~ iHé%yl e dm 4 (m

4.65-4288 yhyamj (0 012 200 1 rgpol), rﬁusmpyle@ympeﬂq 0466)8 06 rgl, %6 (r{rrql) dd)
1.94-1.57 @%ro;%’ﬂlmztﬂazéﬁ ((1.0?98g, o6 nﬁﬁ'@l) inbMA (i l:ﬂJ]) “and wgsds)urre@at% &\@l"ﬁgﬂ@
The reaction mixture was then warmed to RT and was stirred overnight. The reaction
mixture was diluted with EtOAc (10 ml), washed with H,O, brine, dried with magnesium
sulfate, filtered, concentrated in vacuo by rotary evaporation, and chromatographed (silica
25  gel, 2.5% MeOH/ CH,Cl, ) to yield the title compound (0.092 g, 94%): 1H NMR: 8.65 (m,
1H), 8.05 (m, 1H), 7.87 (dd, 1H), 7.62 (dd, 1H), 7.50-7.35 (m, 3H), 7.28-7.20 (m, 1H), 7.07
(m, 1H), 6.92 (1H, bd), 6.80 (bd, 1H), 4.65-4.48 (m, 1H), 4.20-3.87 (m, 3H), 3.65 (1H, bd),
3.40 (1H, dd), 1.94-1.57 (m, 4H), 1.45-1.38 (m, 6H), 1.14 (3H, dd), 0.94 (6H, m);
Electrospray mass spec: M+H" = 542.98
30
m. Benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-o0xo-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } -amide
Dess-Martin periodinane (0.077 g, 0.182 mmol) was added to a solution of .
Benzofuran-2-carboxylic acid {(S)-1-{(3S,4S,7R)-3-hydroxy-7-methyl-1-(pyridine-2-
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El ectrospray nmass spec: MrH+ = 542.98 30 M Benzofuran-2-carboxylic acid
{(S)-3-nmethyl-I-[(4S, 7R) - 7- net hyl - 3- oxo- 1-

(pyri di newg-osgbszenyl ) - azepan- 4-yl car banoyl ] -butyl }-am de ppgagolyiiobd n
peri odi nane (0.077 g, 0.182 mmvl) was added to a sol ution of

Benzof ur an- dnfead % %yeld&y@&bﬁm{yl]-3-methy1-buty1}-anude (0.058 g, 0.107 mmol) in CH,Cl,
(S)-1-[(3S,4S, 7 hydr oxy- 7-met hyl -1 - (pyri di ne-2-- 87 WO 01/ 70232

PCT/ USO01/ 0769ml) m wasAtrgd 4 Rdpamt & T>hr~‘ é‘@lPWI"]aS@dﬁ’éEWI%- Ny 29 tézﬁlil de
(0.058 g, 0,1Qf WRO,, | l}ﬁn Qﬂ%%ﬁc(aé& lgic)om% h\‘ﬁ%@&dﬁh& @%7@{0 6% efu@ﬁ h. The

sol ution was washed wth 10% aq %ﬂM t hen
brine. Puri fdetae/ h@qanfby/gayeIthmﬁle@hmmﬂ@%ﬁmW‘(OBO% R8(§%’-émh&ﬂ) 80¢dt at e

rexanee) 5o She 1 SSTRND GAJOFD 5 3N Baff g, 1 2.0
Edd, 12H) 7728 { AR)IHS (m THLG.TAL WDHLGE 8015 (40 (an W0, 3460 ltldzzle)So 468
5%, 1.22 (%ﬁg(’é'rr%ﬂ) b%kS‘?h 655\(_0"1 2244 ospr%\y%ﬁg%lécmoe‘%gb T S

Example 7 RM+H*4-5Bti2deut er o- benzof ur an- 2- car boxylic acid {
(S)-3-nmethyl-1-[(4S, 7R) - 7- et hyl - 3- oxo- 1-

(pyridi ne-2-sul fonyl)-azepan-4-yl carbanoyl ] -butyl }-am de

Benzof ug@n- 2- car boxylic acid { (S)-3px@bplgli-1-[(4S, 7R)-7-nethyl -3-oxo-1 15

(pyridine-2-sul fonyl)-azepan car ba butyl }-a e di solved in
d4- et hanol 2-2(*CHstepSFrohegz qﬁzren@fefb%yhctaggr@é f@?%gl [&ﬁﬂ@ Retlidetodnd ¢ he
reaction m Jyktfe-hSulbdyl)26banf40)catbafiry3-buhge@iia®pi ng Wi th tol uene by
concentrating in vacuo provides the title conpound. 20 Exanple 8

Fur o[ 3, 2- b] pyri di ne-2-carboxylic acid .
{(S)-3-nethyl -1 - BedsrufR2-far H&}hy Lm&t(g.)i@ niethyl 1 [(4s TR)-7-methyl-3-0xo0-1-
(pyrldlne 2- squonyI? azepan yl car banoyl -amde O HN O ~N
N "1 O IEH, (ryridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-buty } armde 1s dissolved in d4-methanol
(CD;0D) and D,O (10:1), then triethyl amine is added and the reaction mixture is stirred
for 3 days. Azeotroping with toluene by concentrating in vacuo provides the title

compound.

20 Example 8
Furo[3,2-b]pyridine-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-oxo-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide

a. ((R)-2-Iodo-1-methyl-ethyl)-carbamic acid benzyl ester

25 Triphenylphospine (24 g, 91.8 mmol) was added to a solution of imidazole (12.5 g,
184 mmol) in CH,Cl, (231 ml), then was cooled to 0 degrees C. Iodine (23.3 g, 91.8 mmol)
was added to the suspension. The reaction mixture turned yellow, then faintly brown. After
5 minutes ((R)-2-hydroxy-1-methyl-ethyl)-carbamic acid benzyl ester (9.59 g, 45.9 mmol)
was added and the reaction mixture was warmed to RT then stirred for 3 h. Then, H,O (7

30 ml) was added and the reaction mixture was partitioned between CH,Cl, (300 ml) and H,O
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a. ((R-2-l1odo-1-nethyl-ethyl)-carbam c acid benzyl ester 25
Tri phenyl phospine (24 g, 91.8 mol) was added to a solution of imdazole

(12.5 g, womsel ) in CH2C12 (231 m), then was cool ed t pc@degimes C.
lodine (23.3 g, 91.8 mvl) was added to the suspension. The reaction

m xture tur(@@(ﬂmwelrh@mue(smiyeif Rhdxtricedy wh -widfaretl, (ﬁoaﬂur)\unessco(r(bﬁa)edZ hydr oxy-
| -nmethyl-ethyl)-carbam c acid benzyl ester (9.59 )l was added

and the rea¥gdnisrayer weythen Wﬁ%‘eMF%EPIF‘EP“Rf1t9ﬁér§a§¥4t?dr%sﬁcbr H@ H140mkn, H20

(7 30 M) vas Bededoans TheomsRsd | b%we w&ya&d\/\a&m F:lt&é@@o&@ﬁti’h?e%ﬂ CH2C12
(300 m) and H20 88 WD 01/ 70232 PCT/ US01/ 07094 . The aéueous

| ayer was eRpecrettben fHipaidihippging gppefisplice zelovashing Wﬂthé5‘@@ﬁ%4\?{é’dxanésr &nic | ayer
Was then Waiga@;dm@ sfoiauan %94 éb%béﬂﬁat@ﬁ mlvagud”‘@hen %&m&ﬁ%é}%&%@ﬁlexa@%@( 140

t hen brine . The conbi ned organics were dried wth
f| I tered, ctbmeeldtanfaﬂe@ SOllmwm@sbm thenreepit fepdtioe méthout iRprthatpuridicptiond ! ke 5| I i ca
gel vvashl ng, )th 15% Et OAc/ hexanes (1.5 5 liter). The solution was
concent r at edS I'n vacuo, then the solid was washed with hexane and the
resultant white solid was used in the next reaction w thout further

rification LQ, .. 7159%. . b. R -.1 -Met ent-4-enyl)-carbamc acid
Bgnlzy: es!te '(é%'1%ﬁ%?pe/%ﬁ'mﬁp%%{%@{%cﬁe%?ﬁﬁeséegrI fide (1y9é g, 9.4 mmll) was
di ssol vied in di sCoppke@ brdride-dizdbthiyl julfide @93 wpk4 maol)erhs dissol vl inleigiileds C. A
sol ution of | yi nesi um chl o THF, Al dr.ic was
Soot dr opvP B RASES EEEho 078 feeel B, A Bliob P it migeisipnEhloncd

((R) -2-1odowls rﬂlemtmh THFth}lleaJabad’ﬂeﬁ dﬂ@w@ehﬁéhzthé sohftiof fwaf dtirfed@or 30. 7 nMmol ) in
distilled THE (3 ) was_ added dropw se, then the re ctlgn vve}s war med to
-40 degr eesTUBUEE (Q%F g -giefy e ] Gprbasagid bered e B A RALie was

quenched W &ikiiRE THFAS miNH Gddel ddphwit then e reAB@IMORAR Warmdtiab 1BGlddeReeRE and t he

gray reaction mxture turned sky blue. THE was renoved in_vacuo. Then,
Et 20 wab addédvaasirradier 3-2hc Theisaction mitere was ayenrhed M ag osat BG4 mb) at

preci pi t at edipsRbldc, whifed8 RTARd MR Say¥es BedmMlb naddiski analTHE wR. The

conmbi ned organics were extracted W|th 10% NH4OH (3x),” then brine. The
conbi ned origanyredsn wee HhaneBtQivakadigd wgistlmreachoptr@xtw wag Gilershia e i n

vacuo, t heg%rfaé n‘)ﬁa‘taerd%ghcis Y id@ wlleUehsidi with! a'dﬁlﬁox%? R gh &anantot:%ang/o Et OAc/

hexanes (1 he so ution was concentrated In vacuo, then
resul tant cetre pxteastr;d oiith 10gNEEEFH(3Xh tieh brino The easained oreanics Wergdriediwither

puriti ca | eS8, Bibred, cbitthiratéPin Gaco, thid ki mrbuftPd AV sRARG pé-Rllhy - car bam c

acid benzy
with 20% EtOAc/ hexanes (100 ml). The solution was concentrated in vacuo, then the
resultant colorless oil was used in the next reaction without further purification (0.8 g,

73%).

25  c. Allyl-((R)-1-methyl-pent-4-enyl)-carbamic acid beniyl ester
((R)-1-Methyl-pent-4-enyl)-carbamic acid benzyl ester (790 mg, 3.39 mmol) was

dissolved in DMF (8 ml) and was cooled to 0 ﬁegrees C. Sodium hydridfa (60% dispersion,
271 mg, 6.78 .mmol) was added and the reaction was stirred for 15 minutes. Allyl bromide
(1.23 g, 0.88 ml, 10.17 mmol) was added and the reaction mixture was stirred for 3 h at 0

30  degrees C. H,O (10 ml) was added, then 2N HCI was added dropwise adjusting the pH to
1. The reaction mixture was extracted with Et,O (2 x 50 ml). The combined organics were
washed with aq. 2N HCI, then aq. NaHCOs, then brine. The combined organics were dried
with MgSQO,, filtered, concentrated in vacuo, then chromatographed on silica gel (5%

EtOAc/ hexanes) to yield the title compound as a colorless oil (883 mg, 95%).
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((R)-1-Met hyl - pent -4-enyl)-carbam c acid benzyl ester (790 ng, 3.39 mmol)
was dissolved in DM (8 mM) and was cooled to O degrees C. Sodi um hydri de
(60% di spgpmemMm32 271 ng, 6.78 mmol) was added and the rea¢tjuxg/wmes Stirred
for 15 minutes. Allyl bromde (1.23 g, 0.88 m, 10.17 nmol) was added and
the reaction mxture was stirred for 3 h at 0 30 degrees C. H20 (10 m ) was
added, then 2N HCl was added dropw se adjusting the pHto 1. The reaction
m xt ur e was dekMetiyt-24.4virtetrphydregrz¢pinex] -gbaxylic acihengd g#¢thed or gani cs were

washed w th aq. 2j @met§ﬁ$&t yDRbEHc LRI LS 0815, 8T RigF A" gani cs

were dried wth tere concentrated’i n vacuo, .
chr omat ogr aphsdvednn §Hh¢1£€31091d) al(d@ﬁirEar@i:airgMNVesbubbbdw@tm reaigort j t | e

d S01/ 07094
0D Nt By TR 0GRRE], THB iR nn i M RO B D0
Allyl-(1- neunylonp@mrm{angﬁcpm@mbmnmlm 16 nige D17 remble ag &1d8F 2rdghe 3. 19

Mo

di | ved a. stream
bbbl ed 1 nt SERE Vst Pasedned i s AictR RIS TP b iatiR®
bi s(tri f:ycl Qh@ggdrﬁ(hﬂﬁcﬁd‘lﬂd’tﬁl)abﬁ@l&bl&%lngﬁcgbzggimiﬂbfmﬁlthéreadﬁbﬁghﬂmzd\ta;( Strem
Ch S t nmo ed an e
re:(r:nt fgn m %%fE‘P‘E‘F fRpan ardgﬁ/ ééédsl'?OBFS Fhp, reaguf; “(%SBH‘Q?&A@ RIS argon overnight,
bi s(trigycl akaxu phReMAAe) RRAZ YY totkir) Bvapbrdti 61 teh! Wad Aﬂmlﬂmsgh@.&a Gdlich D,

0.0108 mml ) was added and the reaction m xture was refluxed for an

addi ti onal 25 %kEHPAC/ hﬂ‘?é'esr)é%é‘t’? B tile sorerRogPe - 12 R ndENMEY oo} - 5% r ni ght |

10 then was (KO19eAES AL th Ifm3v HURB W 4506 @ (h, SMABSE /H, AN, 2. 2210 WRASH),
chromat ogr a hgjqu(q |@ca X (Q p06\0/ he(xane): tg gi \Ij)e t he tolﬁtal e ‘conmpound
I

(0.72 g, 92%901 <mvia‘ﬂ) . 1853}17 difleqt(withls)Paatgr@hr{E eptsprayjmassspe MaH =AB) |
4.45-4.05 (Bye2H), 3.56 (1H, d), 2.25-2.10 (m 2H), 1.90-1.60 (m 2H),
1.12 (3H, d); Liquid Chromatgraphy/El ectrospray nass spec: MtH+= 246.2. 15
e. (1S, 4R 7R) - 4- Met hyl - 8- oxa- 3- aza- bi cycl o[ 5. 1. 0] oct ane- 3- car boxyl i ¢ aci d

benzyl st et (SURHRALSARINSIREL £ 36 ofel o) fhe SERBRHAI RS Addod Lo @

sol ution of tetrahydro- azeplne oxylTc-acid benzyl
ester (0.72 2 I@@hhrmlbe)bmmlc P (110 g 67-86% egrek ezs @lded kea sobion ob2r mi xt ur e

g,
was stirred If r. the j L
m chl or o- pern{)% %?)’lgc ét%?ﬂ@?%fag%peéﬁcgg- %ﬁeﬁ)&%ﬁ?ﬁe \ﬁ/%tgr @gééégg%%h}%ﬁgﬁ reaction
was stirredGLal, aﬂthéegreeact Hbﬂreaéticmtmietuwasasstm@iefnt Inadft apchoumn theaeaowhiyned ot ar y

evapor at2b0n to I?lfegxdg 9015“1 m-chloro- er enzgirc]%a/d%(r) g&c g,%%@? %g% WEafSn e(fldd:[a(;1 andrtﬁea ction
m Xt ur e “Was P

reaction was stirred 2 h. The reaction mixture was concentrated in vacuo by rotary
evaporation, then 80 ml of 9:1 hexanes/EtOAc was added and the reaction mixture was
filtered. The filtrate was concentrated in vacuo by rotary evaporation, then was
chromatographed (silica gel, 20% EtOAc:hexanes) to give (1S,4R,7S)-4-methyl-8-oxa-3-

25  aza-bicyclo[5.1.0]octane-3-carboxylic acid benzyl ester (0.450 g, 75%) and the title
compound (0.15 g, 25% yield): 1H NMR: 7.42-7.22 (m, SH), 5.13 (2H, s), 4.50-4.15 (m,
2H), 3.27 (1H, d), 3.12-2.95 (1H, m), 2.15-1.70 (m, 2H), 1.47 (m, 2H), 1.12 (3H, d); Liquid
Chromatgraphy/Electrospray mass spec: M+H" = 262.0.

30 f.(2R,55,65)-5-Azido-6-hydroxy-2-methyl-azepane-1-carboxylic acid benzyl ester
Sodium azide (0.139 g, 2.14 mmol) was added to a solution of (1S,4R,7R)-4-
methyl-8-oxa-3-aza-bicyclo[5.1.0]octane-3-carboxylic acid benzyl ester (0.186 g, 0.71
mmol) and ammonium chloride (0.114 g, 2.14 mmol) in MeOH (1.5 m!) and H,O (0.15 ml),

then was refluxed for 6 h. The reaction mixture was concentrated in vacuo by rotary
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filtered. The filtrate was concentrated in vacuo by rotary evaporation,
then was chronmat ographed (silica gel, 20% Et OAc: hexanes) to give

(1S, 4R, 7Syo 4v/meshyl - 8- oxa- 3 25 aza- bi cycl o[ 5. 1. 0] oct ane- 3pcEUB@Xyrh4c aci d
benzyl ester (0.450 g, 75% and the title conpound (0.15 g, 25%yvyield): 1H

NVR 7.42-7.22 (m 5H), 5.13 (2H, s), 4.50-4.15 (m.. 2H, 3. 2 H d),
3.12-2. 95 ( §y3poRjon, Q’%Bv-ai.d%eé WH' ?F%f, <5I?Jh¥1d(ﬁﬁfa°2ﬁq)v“*i‘?§‘%°(<§‘?{“ﬁd§f %e Li qui d
Chr onat gr apbphkit 8§61 RS RRAEX TR WiRPRaterMitie, driedBatiMgSt0), filtered, concentrated

(2R, 5S, 6S) - 5- Azi do- 6- hydr oxy- 2- net hyl - azepane- | - carboxylic acid benzyl
ester  Sodi fhiog#q oy ev3pergionpandehipmstosraphed HigRerli 0B OacerBRIs
(1S, 4R 7R) - 4eld RS fRYd coBipBfr B:19Z 8-y ¢ 30h30Im0s19c s aneiB s anbeyldnc aci d
benzyl ester (0.186 g, 0.71 mmol) and ammoni um chl ori de é% 114 g, 2.14
ol ) i nd Me@i, GROK1Hd), il 63 .40 150948H, o hisnidyefisorpasgrmphy&edmosor® h. The
reaction m D rated in vacuo by rotary 90 WO 01/70232
PCT/ US01/ 073%§g£%%\2%5$2t ?’%5 then was diluted with water (5 m) and
extracted with EtOAc (10 ml). The organic |layer was then extracted with

wat er, bring, g it M Lltere ncent ed. ;i o by rotary
evaporat i on%‘ %ﬁgb%%} gr’?‘a‘@%%@i‘%rgé; %sfﬁ'lyggzeﬁ%lg? CM%&%&@/&?@Q%%&) to vyield
the title conpoufdplidnylpB8@spline 8824 g, 0253 Bunbdl)Idas (addedIoH solitiohf (ZRHS,69);5- o
oo Bkl sty B g 2o o 1
(2R, 5S, 6S) - THATI MM Gnd Y40 0X§4 2 hémhyis lraedans-degear@oveyligin. Ahd dadiienzy |
ester Triphenyl phosphine (0.25 g, 0.95 | ) was added to a, sol ution of
(3R s, 65) - Suxs s Als e w1 dyoe HoB g r 2 Sudutteract oo gro 85 it bonsy)
ester (0. 193vaporafoBiicdMik Yesulting biEwasl@issdived ande®id @hd BCO#H BYQ andtten was
heated to 45 degrees C overnight. The reaction mxture was then diluted
Wi th tol uen&espliipgsalywag CS‘)‘ECEFHJ‘%M@“ BIEaHIAIE a5 pse ‘&Snwreraﬁttc‘&r"vthout

evapor a5 on finMe£urifitifon’ (3% 9098, oi | was di ssolved in MeOH and HO in Et20

and the resulting salt was collected following filtration and was used in
t he next reaction without 15 further purification (0.27 g, 90%. h.

(2R, 5S, 69) - §: ((2(2,%)3,‘6%)-55@12- tert -Butoxycarbonylamino-4-methyl-pentanoylamino)-6-hydroxy-2-
- But oxycar bonyl am no- 4- et hyl - pent anoyl am no) - 6-"hydr oxy-2- net hyl -‘azepane- 1
- car boxyl i c mgHiyHazgpangyl| -casbexyhic acid benzyl ester

Lo LT MOV BESLOA n frdf Bfs
di i sopr @yl ¢ hspluien eeBeoLaginediydra. (0.29G¢, 0.76 magolydiisoprophilgdhy arjrisd 164 £.azol e
(0.114 9, 0083 TP mmB) GhyaRx§En it AR 3318 2)0.85 mmol), and racemic (2R, 58,65)-5-
Amino-6-hydroxy-2-methyl-azepane-1-carboxylic acid benzyl ester (0.27 g, 0.57 mmol) in
DMEF (3.2 ml).. The reaction was stirred overnight at RT, then was diluted with EtOAc (100
mi), washed with H,O (3x 50 ml), brine (50 ml), dried with magnesium sulfate, filtered,
25  concentrated in vacuo by rotary evaporation, and chromatographed (silica gel, 50%
EtOAc/hexanes) to yield the title compound (0.218 g, 72 %): 1HNMR: 7.40-7.29 (m, 5H),
6.75 (1H, bd), 5.12 (2H, AB), 5.0 (1H, bs), 4.15-3.72 (m, 2H), 3.06 (1H, d), 1.60-1.30 (m,
2H), 1.60-1.30 (m, 5H), 1.12 (3H, d), 0.97-0.87(6H, dd); Electrospray mass spec: M+H" =
492.0
30
1. [(S)-1-((3S,4S,7R)-3-Hydroxy-7-methyl-azepan-4-ylcarbamoyl)-3-methyl-butyl]-carbamic
acid tert -butyl ester
(2R,5S,6S)-5-((S)-2- tert -Butoxycarbonylamino-4-methyl-pentanoylamino)-6-
hydroxy-2-methyl-azepane-1 -carboxylic acid benzyi ester (0.169 g, 0.344 mmol) was

91



Am no- 6- hydr oxy- 2- met hyl - azepane-1| -carboxylic acid benzyl ester (0.27 g,
0.57 mmol) in DW (3.2 m). The reaction was stirred overnight at RT, then
was di | utwe om7pd32Et OAc (100 m ), washed with H2O (3x 50 woruseiihrees (50
m), dried with magnesium sulfate, filtered, 25 concentrated in vacuo by

rotary evapgpration,..and £h aph [0 0 c/.hexanes) to
vierd the trepaeEREdRn b RhAg A Tiot R MGG g sl aneD)
(1H, bd), Sadd&d {ndlkthe rddB)ipn WaOstitbtovdrmizht uddet 5-b3ll0a filley wRhihydrged@ay THe d)

]Iél 22{ :’ Oggr grg;cﬁlﬁé Eg)ggéggsoﬁ}&ﬁgg thgorggbg%éééhﬁjégtrétgﬁ vgzdo b?l'rc?thy%V?pZ)ga%gﬁ ‘dd) ;

[ (S) - 1- (( 3SindSia? Red 3 thy 662 XaacTonweitHoyl fule parfichtiyil ©a2baNBldcroPrayahdy| - but yl |
-carbam ¢ aci_ck\gt [t -&ﬂ]'éyl ester (2R 5S,6S)-5-((S)-2- tert

- But oxycar bBfS| n5-28-het hyl - pent anoyl ani no) - 6- hydr oxy- 2- met hyl - azepane- 1
-carboxylic acid benzyl ester (0.169 g, 0.344 mvl) was 91 WO 01/ 70232
PCT/ US01/ 07094 di ssovl ed i n Et QAc gs m), MeOH (1 m). Then 10% Pd/C
(0.183 g, O:{FpI-HADAT TR Pyadisesulionyé 3 -hydonehrethyhazapas-4sylrabampyber ni ght

under a balL,qen.thiyil@baitid Rid¥dRGBsigas. The reaction mxture was
filtered through éelite, concentrated in vacuo by rotary evaporation and

was used in the hBwidinesglonydphlofide{Bd1 2fQs mmeD) was pdded éxa sabiiopof 1[6%-1g)

El ect r ogpr 5 e = i 2. B - ‘o

LS 1P A RER DHaRGE 7 MUl fepide-dcarbdmoy) s methylbutyll-carbamic acid ey -
yl)-3- met hphtybestey (0. 126 B3¢ mmabi wdiuarticartvnaty | (082 gek.0PmmeD inlCH&ELs@1 f ony |

chloride (0 ﬁlggﬁ) qec . i : <Jo=

((3S, 4S, 7F€)':n]§}1 P—igg?cg&y- - ni%%s;gﬁ&ggge{pan-oziwyﬁ]@g{rg ':fnlll')e;./rP 3c?1§r_1 Prié{tﬁ%/ I“J-af)%lgn %d] - car bam
i c acid t erwith EfuAcy(10st) ewash@ WiRoH), blng dhedwith nagresigmsnifds, Citedodnat e (0. 87
g, 1.03 mml) i 2C12 (.3 and H20 (2. M ). and S..Stifr for 30
o i o, " Tresheanaed Bveed B ol eyBP el 20l Enifimc B RR ST B MROHET O O
H2O, brisne, CHidl do wieldtheradg@aipounds0l1B@E.g0%)i | HeMRE, 8.68 ancidhi.ei @H, d)n vacuo

b t i h P L 7 15 CH2C12
Yoy el o TRRAH PSR 50 (R0 aRuE SR TR BOER I of Py FRAST e P iy 5 08
(1H, d), 76s93.40X1H d)ddd4-1.37 bR, 4HD, 145-089 (m, 6HEA . 14XBH, dl)0.94685dds;,. 88 (dd),
4.20-3.87 (m 3'H) 3.65(&-&_+b§3 3.40 (1H, d), 1.94-1.57 (m 4H),
1.45-1. 38 (‘Hectinspray maspppqes N+ 5 Y 94 (6H, dd); Electrospray nass spec:
MtH+ = 499. 0 : '

20 k. (S)-2-Amino-4-methyl-pentanoic acid ((3S,4S,7R)-1-(2-pyridine)—sulfonyl-3-hydroxy-7-

methyl-azepan-4-yl)-amide
HCl in dioxane (4.0 M, 1.5 ml) was added to a stirred solution of [(S)-1-
((3S,4S,7R)- 2-pyridinesulfonyl -3-hydroxy-7-methyl-azepan-4-ylcarbamoyl)-3-methyl-
butyl]-carbamic acid tert -butyl ester (0.090 g, 0.18 mmol) in MeOH (1.5 ml). The reaction
25  mixture was stirred for 2h at RT, then was concentrated in vacuo by rotary evaporation and

was used in the next reaction without further purification (0.072 g).

1. Furo[3,2-b]pyridine-2-carboxylic acid {(S)-1-[(3S,4S,7R)-3-hydroxy-7-methyl-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-butyl } -amide

30 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (0.035 g, 0.185 mmol) was added
to a solution of Furo[3,2-b]pyridine-2-carboxylic acid (0.034 g, 0.2 mmol, as described in
Shiotani, Shunsaku; Morita, Hiroyuki J. Heterocycl. Chem. 1991, 28 (6), 1469-1480), (S)-2-
Amino-4-methyl-pentanoic acid ((3S,4S,7R)-1-(2-pyridine)-sulfonyl-3-hydroxy-7-methyl-
azepan-4-yl)-amide (0.077 g, 0.16 mmol), diisopropylethylamine (0.05 g, 0.07 ml, 0.4

92



20 k. (S)-2-Am no-4-nethyl - pentanoic acid

((3S,4S, 7R) - 1- (2- pyri di ne) - sul f onyl - 3- hydr oxy-7- net hyl -azepan-4-yl)-am de
HC in diwna)ﬁlmz(:,é.o M 1.5 m) was added to a stirred sol gpiraRoeDd7obd{ S) - | -
((3S,4S, 7R) - 2-pyridi nesul f onyl

ot bt y1 PEEDLRE R MBS R OTEY o BV A it SR, O S

m xture vvasox&'mlgm €khefreacti@hmixturéias thérewmarmed tqitihmeiw:rsatmeﬂ overnight.ubheby rotary

evapor ati on an S _use e ctl t, fur urification
(0672 ) Eken eI BB bR EREA aD RS o B 0. o o8 il
{(S) - 1- [ ( 3Smadnediith-sBifduy, diltepeyt,-condwntriryd mlvacuo by rotary evaporation, and

i di ne-2-sulf t tyl }-am 30
YL O e romemt e (R 2 AT i PR i b6 3 s
addfd todaézsaej gﬂdmmﬁ 6§KIHQ[d$,,7Z>6llllﬂ,yd)J’dsTl(QHZd)Casbg)}ykiﬂ)ﬁ@&(m @®.7%34 g, 0.2
o as escri pbe A

J. Het er ocycilHeRlehft i'sﬁafd) %36’6} dd)ll@éiﬂﬁb)“l\g-‘)’((@:)lf@ {56 8M G 3,371 g,

Am no- 4- net hBI 3H§Bt0areﬂll CH)RS06.1.95 (m, 1H), 1.88-1.65 (m, 3H), 1.55-1.45 (m, 2H), 095 (m,
((3S,4S, 7R) 2-pyri di ne) - sul foH)éI - -g%dr oxy- 7- net hyl - azepan-4-yl') - am de

(0.077 g, B popray gngss - oMy HeER93-86i ne (0.05 g, 0.07 m, 0.4 92 WD
01/ 7023% PCT/ US01/ 07094 rmol ), hydroxybenztriazole (0.025 g, 0.185 nmol)
in DVF (1.5 m) and was stirred at RT overnight. The reaction m xture was

t hen war medmt BurRB, 2slpldyridare-Zedrpoxglic apidet(R)-Frmethy IFh&(4S 7R hid-medyl-Aioxe-ir e was
diluted w trbe,ﬁal%g g EvIek gina)le a%?ﬂi aWo§IEb @an@&e‘ ne, dried with nagnesium

sul f at e, ered. condentrat e n vac y rotary evaporation, and 5
chronmat ogr aphed §dfuritnexidgelyridide BamQRIOSTEA2NmO) was adddd tcreesotuitih ef ¢ o mpound

el 7Rest P2 iy bdadn (@ dis 38 7R oy 7-febify gl - ©2
7.08 (d]s 1I—Q-,sulﬂnnﬁg-a@&pan-lﬁl-yHﬁrbaﬁoﬁ]}% Fethl-buryl } Ahdjde (B.056g, (0003 nikd)), in DMSD 3. 04
(m 1';') et A% 5%%%@@@(6]9/%5_@& Q%@gﬁ"{%ﬁ# 2RT for TR, TR0 rediibn was 95 (M

Fur O[ 3, 2- b] pgompletagtherefosd, bditydnhlaried®yldmine (0.04 ml, 0.3 mmol) and sulfur trioxide-
{(S)-3-nmethyl :)-[(4S, 7R) - 7= | - 3- 0x0- 1- . .

Cbyri di e DbuiTeshpic SR E BS) P ARD Y94 st reactigh et
trioxide- pyﬁdd@hdﬁ@l mrmhemaa(cﬁorﬂlﬁﬂu@e wﬁzs dithtedWith)wat@ SherWladxiraetad vt ut i on of
Fur o[ 3, %% r| di car boxylic ac

(S)-1-[ A?“R) gn W lyywlahyfis qx{recrs%;ir\ivm brine. 'E‘_@ combined organics were

2-sul fonyl )dﬁ&ﬁﬂ&ﬂnégﬁix@rﬁ%ﬂﬁ@ﬁit&m@c&&%ﬂbﬂtedbhl%ﬂu}) - Al paEriddbyReBmg, 0. 103
mol ) in DVBO ( and triethylamne (0.085 nm, 6 Mol ) was stirred

at RT for 1cl}{omqtﬂga}?l§(6(§(%% $hBQTa ethyl acetate/ hexanes) gave the title compound (12.5 mg,
22%): 1H NMR: 1H NMR: 8.72 (1H, d), 8.66 (1H, d), 8.02 (1H, d), 7.93 (1H, dd), 7.85

(H, d), 7.53 (1H, dd), 7.40 (1H, dd), 7.25 (d, 1H), 6.95 (1H, d), 5.15 (m, 1H), 4.77 (m,
25  2H),3.72 (q, 1H), 2.20-2.08 (m, 2H), 1.78-1.50 (m, 5H), 1.22 (dd, 3H), 0.98 (m, 6H);
Electrospray mass spec: M+H" = 542.2

Example 9
Preparation of 2,2,4-Trideutero-furof3,2-b]pyridine-2-carboxylic acid {(S)-3-methyl-1-
30  [(4S,7R)-7-methyl-3-oxo-1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide

93



i nconpl ete; therefore, additional triethyl amne (0.04 m, 0.3 mml) and
sul fur trioxide- pyridine conplex (0.0.025 g, 0.15 mmpl) was added ant the
reacti on we918bi36red an additional hour. The reaction m »cgr&oneofi | ut ed
with water, then was extracted with 20 Et OAc. Then, the organic |ayer was
was extracted with bripe. The conbi ned organics were dried wth magnesium
sulfate, filtered, m%ntrat ed in vacuo, and purified by colum

chromat ogr a t
(12.5 ng, £2%--s1HWN
7.93 (1H, dd)7 7.85 ( 7. (1H, dd), 7.40 (1H, dd), 7.25 (d, 1H),

6.95 (1H, d), 5.15 (m 11 ,:'hfﬁ'ﬁf (m 25 2H), 3.72 (q, 1H), 2.20-2.08 (m
2H), 1.78-1.50 (m 5H), 1.22u(d, 3H), 0.98 (m 6H); Electrospray nass
spec: MtH+ = 542.2 Exanple 9 Preparation of

2,2,4-Trideutero-furo[ 3, 2-b] pyridine-2-carboxylic acid {(S)-3-nethyl-1- 30
[ (4S, 7R) - 7- met hykys X107y et o RV b h 5 5 . 1] - butyl
} am b 93 vio DI 70oap I T P Rty PRRRSTRET AR 0 o
NCI -0 CH, (poidine-3fselfanyhiapspri-diviverbamexi-busyly tamidede digsofved in d4-methanol

(S)-3- hy - . -1 . . L
(pyri d?ﬁ%- chsﬂﬁppgﬁ‘a ’%ﬁagédggﬁ%% t@%?@%ﬁoyﬁd%m‘iﬁe ﬁe?célr?‘ln eXt}lrS & |t1§r gccl)l ved in
d4- net hanol fob3 (GE30Bptrapidg BRY tojukde By contdntmting in etdwplprevidentheitide added and t he
reaction mé(otrﬁjp%%nci s stirred for 3 days. Azeotroping with toluene by
concentratingin vacuo provides the title conpound. Exanmple 10 10
Preparation of 3-nethyl-furo[3, 2-b]pyridine-2-carboxylic acid
{(S)-3-nmethyl-1-[(4S, 7TR)-7-

met hyl - 3- oxo- 1- (pyr i di ne- 2- sul f onyl )E5208I840 4_y| car banoyl ]-butyl }-ami de
CH, O Hi® Preparation of 3-methyl-furo[3,2-b]pyridine-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-

t hyl acetate/ hexanes) gave the title conpound
/8172 (1H, d), 8.66 (1H d), 8.02 (1H d),

methyl-3-oxo-1 -(pyridine-2-sulfonyl)-azepan—4-ylcérbamoyl]-butyl }-amide

CHy
N N 0
2 H
[¢] \ \N

fi~o
én, ©

Following the procedure of Example 8 (a-m), except substituting "3-methyl-furo[3,2-

15  b]pyridine-2-carboxylic acid (as described in Shiotani, Shunsaku; Morita, Hiroyuki
J.Heterocycl.Chem. 1991, 28 (6), 1469-1480)" for "furo[3,2-b]pyridine-2-carboxylié acid"
gave the title compound: MS (M+H+):; 1H NMR: 8.72 (d, 1H), 8.66 (d, 1H), 8.02 (d, 1H),
7.93 (dd, 1H), 7.80 (d, 1H), 7.53 (dd, 1H), 7.39 (dd, 1H), 7.66 (d, 1H), 6.90 (d, 1H), 5.56-
5.12 (m, 1H), 4.72 (q, 1H), 4.42 (q, 1H), 3.87 (d, 1H), 2.70 (s, 3H), 2.24-2.14 (m, 2H), 1.75

20  (m, 2H), 1.65-1.42 (m, 4H), 1.2-0.95 (m, 9H); Electrospray mass spec: M+H" = 556.2.

Example 11
Preparation of 2,2,4-Trideutero-3-methyl-furo[3,2-b]pyridine-2-carboxylic acid {(S)-3-
methyl-1-[(4S,7R)-7-methyl-3-0xo0-1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } -
25  amide
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OHNS\ ON-O CH O Following the procedure of Exanple 8 (a-m, except
substituting "3-nethyl-furo[3,2- 15 b]pyridi ne-2-carboxylic acid (as

descri bedwpmi1Bhhset ani, Shunsaku; Morita, H royuki J. Het epegxdbi/gdaem 1991,
28 (6), 1469-1480)" for "furo[3 2- b] pyri di ne-2-carboxylic acid" gave the

title conpound: MS (Mt 1H NMR 8.72 (d, 1H), 8.66 (d, 1H), 8.02 (d,
1H), 7.93 (dd, 1H) 80 (d 1H), 7.53 (dd, 1H), 7.39 (dd, 1H), 7.66 (d,
1H), 6.90 (dp~ 5- 3>2(m 1H, 4.72 (q, 1H), 4.42 (q, 1H), 3.87 (d,
1H), 2.70 ( : , 1.75 20 (m 2H), 1.65-1.42 (m 4H),
1.2-0.95 (m 9H); EI ec ro spec M-H+ = 556.2. Exanple 11
Preparation of 2,2,4-Tri d b%met hyl -furo[ 3, 2-b] pyri di ne-2-carboxylic
acid {(S)-3- rrethyl-l &n,

-[(4S, 7R) - 7- net hyl - 3- oxo- 1- (pyr| di ne- 2- sul fonyl ) - azepan- 4-yl car banoyl ] - buty
| }- 25 am'de 94 WD 01/ 70232 PCT/US01/07094 O A N~O HNDDO OO

N..._, S ...... t h f -
S ubgt it ut in§ OI?W e Iprqf?cﬁ’“(ie[ ng%a‘B]’ yr‘ixg? q’j?t“Hrrég%g ethp’ ur&gg 33?%yr1831<185p t
(S) - 3- net hYEarbo{yﬁé&;u_f RB—)-?-rﬁHEﬁ)m-yl[(ﬂ TRY-G- rﬂeﬂ(}mzrdxd#IF(pyri’dlmﬂ—ﬁlﬂfmyjrl)-ampapgn- 4- 5
{yl( g;i ' garm%/lh] ]c %amoyl]-butyl? -ami leor Euro[g)gijpyngsng%rcarq)oxﬁlc ac1da{ (5%’%&% act d

[ (4S, 7R) - 7- @b hr)-7-3aety®3 bx§-DY pyridinee-hiforslf-@pin)4-Azapanoyfi-bitytpadiaaoy| | - but yl
}-amide " gives the title Tonmpound. Exanple 12 10 Preparation of

Qui nol i ne- 68tYaF BB sitls FamneEndy {(S) 3-nethyl -1-[(4S, 7R) - 7- net hyl - 3- oxo- 1-
(pyri di ne-2-sul fonyl)-azepan-4-yl carbanoyl ]-butyl } -am de

Example 12
10" Preparation of Quinoline-6-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-oxo-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } -amide

a. ((R)-2-Iodo-1-methyl-ethyl)-carbamic acid benzyl ester

15 Triphenylphospine (24 g, 91.8 mmol) was added to a solution of imidazole (12.5 g,
184 mmol) in CH,Cl, (231 ml), then was cooled to 0 degrees C. Iodine (23.3 g, 91.8 mmol)
was added to the suspension. The reaction mixture turned yellow, then faintly brown. After
5.minutes ((R)-2-hydroxy-1-methyl-ethyl)-carbamic acid benzyl ester (9.59 g, 45.9 mmol)
was added and the reaction mixture was warmed to RT then stirred for 3 h. Then, H,O (7

20  ml) was added and the reaction mixture was partitioned between CH,Cl, (300 ml) and H,O
(600 ml). The aqueous layer was extracted again with CH,Cl, (200 ml).‘ The combined
organic layer was then washed with a solution of 1:9 aq. saturated Na,S,0; : H;O (140 ml),
then brine (400 ml). The combined organics were dried with MgSO,, filtered, concentrated
in vacuo, then filtered through a plug of silica gel washing with 15% EtOAc/ hexanes (1.5

25 liter). The solution was concentrated in vacuo, then the solid was washed with hexane and
the resultant white solid was used in the next reaction without further purification (11g,
75%).
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0 DN--:~YOO Oa. ((R-2-lodo-I|-nethyl-ethyl)-carbamc acid benzyl
ester 15 Tri phenyl phospine (24 g, 91.8 mmvl) was added to a sol ution of
i m dazol ewob327238, 184 mmol) in CH2A 2 (231 m), then wagceagheehobp O

degrees C. lodine (23.3 g, 91.8 mol) was added to the suspension. The

reaction my ¥t -Mbth ny@gﬁ};p)v\éargamcﬁcﬁgeg;}hgstgrom After 5, mnutes
((R) - 2- hydroxy-l - et yl')-carbanm c acid benzyl ester (9.59 45. 9

mol ) was addedCeppsr ¢ %lh‘ﬁom@a@!m%wlﬁ‘ilfé@fu(rle%\m%4%‘?%‘&%"@@’7@4%@#‘1 irred for
3 h. Then, @%g(%nd%,qh &asva@ae@%degd%&s@%g&ﬁﬁ,h'o@mm% LRmARHBar ti ti oned

bet ween CH2 ) and H2 The aqueodus er was extracted
agai n wi th G-l 2M(in OBl )driciiweas eddedidnapviscotherathe solitzgperaswamed fre# washed

155 o 52 SR e s BB g S SE R RO, Mo o e

concent r at edistilied THAGAm!) wiseadddd drb;am@dtltemfmugahum wasugproéd ®i-H0 degrggelC washi ng
with 15% Et QAc/ hexa The s tiQ trtedln
vacuo, then®t "ésggﬁr?d(}e{}\%é%v\gg% e%‘m“tnﬁ)“ﬁfeex‘? uedev{l &Y Seaégﬁ'? {l fte solid
was used i n-40degreexC, wamed lo®RT auditheogray feadtioh atixtpe turhédosky bins. THF wap,  75% . 95
WO 01/ 70232 PCT/ US01/ 07 b ent - 4- e rbam c acid
benzyl est efME3HHEPAHP) 8 ngé"gf‘gr&'%éﬁ%ﬁ’ﬁﬁaﬁ? Pnixrey dﬁte?%ﬁo WSS was
di ssol vesl lﬁre@iFﬁattéd dotik. Thefsol{ddverd washdd@ith MidBioSAWE] The comiSindlrgses C. A
sol ution of al magnesi um._chl ori de %{@4 m, 2Min THF, Al dri g“) was
?r'%lac? ed. with

added dr opwi"&%, ex‘t‘?’fé?ﬁ‘ viifhel OGN 1@ (P xihdaen TBPines PrEAnias Mgres
((R) - 2-1 odomMes thfmlled%ﬁ%hﬁat@@fn@émocthégflﬁer&ﬂﬂﬂ?o&igh £phgbf {ilcadeDwasling nMmol ) in

distilled TH S was added dro%vvl se, then the reaction was warned to
_40 degr eesWith 20%EQAS hexanes @80 mbr The splptionras consamtiaedrin Hckeh® hias quenched

with aqg. SaPesuIMchi((rfésmll)wﬁtused' 114@1e%9tr r@zﬁﬁorgmtﬂ@ﬁ ﬂﬁﬁleﬁﬁnﬁ&tﬁﬂ@b ] Ee gray
reaction m xture turned sky bl ue. renoved in vacuo. Thén, Et20 was
added ahd t A&l eaction mi xture was flltered to remove 10 preci pltated
solids. The solids were washed with additional Et20. The conbi ned organics
were extracted with 10% NHAOH (3x), then brine. The conbi ned organics were
dried. with cMIBOKRithetlel-peht-4enplp-earbanic acld benzykssigo, then filtered through a

plug of silica g?(k)-\i\@\igﬁﬁ%ent—4-enyl)-carbarnic acid benzyl ester (790 mg, 3.39 mmol) was
~ dissolved in DMF (8 ml) and was cooled to 0 degrees C. Sodium hydride (60% dispersion,

20 271 mg, 6.78 mmol) was added and the reaction was stirred for 15 minutes. Allyl bromide
(1.23 g, 0.88 ml, 10.17 mmol) was added and the reaction mixture was stirred for 3 h at 0
degrees C. H,O (10 ml) was added, then 2N HCI was added dropwise adjusting the pH to
1. The reaction mixture was extracted with Et;O (2 x 50 ml). The combined organics were
washed with aq. 2N HC], then aq. NaHCQ;, then brine. The combined organics were dried

25 with MgSO,, filtered, concentrated in vacuo, then chromatographed on silica gel (5%

EtOAc/ hexanes) to yield the title compound as a colorless oil (883 mg, 95%).

d. 2-Methyl-2,3,4,7-tetrahydro-azepine-1-carboxylic acid benzyl ester
Allyl-(1-methyl-pent-4-enyl)-carbamic acid benzy!l ester (0.872 g, 3.19 mmol) was
30  dissolved in CH,Cl, (10 ml) and a stream of argon gas was bubbled into the reaction
mixture for 10 minutes. Then bis(tricyclohexylphosphine)benzylidine ruthenium(IV)
dichloride (Strem Chemicals, Grubbs' catalyst, 19 mg, 0.0227 mmol) was added and the
reaction mixture was refluxed for 2 h. Additional bis(tricyclohexylphosphine)benzylidine

ruthenium(IV) dichloride ( mg, 0.0108 mmol) was added and the reaction mixture was
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wi th 20% Et CAc/ hexanes (100 m ). The solution was concentrated in vacuo,
then the resultant colorless oil was used in the next reaction w thout

further pwoioiizeakion (0.8 g, 15 73%. c. _ PCT/US01/07094
Allyl-((R)-1-nethyl -pent-4-enyl)-carbam c acid benzyl ester

((R) - 1- Met hydfR&iYor 4ir QB o1 43THIART Thefehélida Qg E&ol&ﬁtb RT und@Qirg¥d ovéimigf, Mol )
was dissolved in DVF (8 ml) and was cooled to rees C. Sodi um hydri de
(60% di sper §1eBNas sqpcentratedy vaguorey ioipby 9"%%%‘1%@‘@&!“’8 remptograplied (stisa was
stirred for odi55qipRyh& Dexahbs) ¥d gid tﬂmlfi@con(p%uﬁﬁ(ogla §092375) e NR: YAsmy ) was

added and tﬁe reaction mxture was stirred degrees C. H20 (10
M) was addéd,SHneed AN, melS- Md3HatEk d: 4&1‘*&5@5@%&?%&1 FQ; 2t2ﬁe? 9 3H). 1. The
reactiongm It S f Qi pgel or gani cs
wer e washe?itgﬁ'11(’.%‘6{1)\/@61?I%P(1i IQ%{HEG ilhd g'?’%g‘a C&gy/ﬁgﬁtmsbrgﬂgﬁgs S?’The conbi ned
organi cs weké6dried 25 with MySHi f| | tered, concentrated in vacuo, then
chromat ographed on silica gel (5% EtOAc/ hexanes) to yield the title
conmpound as a colorless oil (883 ng, 95% . d.

2- Met hyl - 2, 8, @S 4R178)-AMiathyl-8- aaéfﬁzmb}cycldérl Bdocydni-6-carboxlylis @pid ybnzgb¢ser

fl) sae 50" i BECHOE R ORIDI TG S8 RGRE Vs fREC st uRIT e S e

bubbl ed 10nt enettyB2, BG;’:YCtEltahISIdlmaxépreel -tadtsox 3l md’ﬂh&l%ﬂ estdi(8/12 g, 2.94 mmol) in
bis(tricycl I S ean|d|ne ruthenl dichloride (Strem
Chom cal o, @Hamart il o the hephop mirfSisouns SShrty el Shrcibenies Poits

reaction m X&HTeAwﬁozfaEﬁll-dﬂlbﬁdpérBd'nz&c Beid ABlsHOLd, ST286% pure) was added and the
bi s(tricycl ohexyl phosphj ne) benzylidi ne ruthenium V) dichloride (

0.0108 nmml yearad watdbuedhb Thededctar mixgHe MRk tWF @ tRisd rowcyPYoiem 232

PCT/ US01/ 07@34poraki6H, it 8d nfl 8f 9:2 Re:ddeiTi0AR M as ddded RIS readiht rhiRdfdd AN WasS

cool ed to RT under argon overnight, then was concentrated in vacuo by
rotary évapéiaefofhe filen WARSOPEHUGIRE FTOVACHD PIEIPIAs PYAPYANONg PN WBY4, Et OAC/
hexanes) to Sto [ £ %08 4R H h{t-8 23 20 (m
SHy . 5,65 ( fﬁ'ﬁ?ﬁt Eheh (§111c% ﬁpmtﬂ?@;\ Qex%gesgto g?@:@lSﬁ) S%st? 3xal 3
2.25-2.10 (#%34214)010[%1 Q]ogtaneﬁﬁ@bqum}benzyllezte( @}450@)75"/@@43@;1@ tltle

Chr omat gr ap / REER: !

(1S, 4R, 7R) E%E“ﬁg d gg)?gé’ -aZa- }gl cycl o i;'f% éf}gsﬁ;asn% (%Hcgr ?)9(?/1? ((:mam d
benzyl est e2H).BAHIErd-HEF-DeNAH, 61).8615d! (0. GHy, 1. H 78 BH, pur €3H vidigddled to a

sol uti ong,of [ gepi ne-1-carboxylic acid
benzyl esterc:Irl %%&@chﬁsp%%&pﬂw QG 0 degrees C. The reaction

m xture was stlrred for half an hour, then was war ned

f. (2R,5S,68)-5-Azido-6-hydroxy-2-methyl-azepane-1-carboxylic acid benzyl ester
Sodium azide (0.139 g, 2.14 mmol) was added to a solution of (1S,4R,7R)-4-
methyl-8-oxa-3-aza-bicyclo[5.1.0Joctane-3-carboxylic acid benzyl ester (0.186 g, 0.71
25  mmol) and ammonium chloride (0.114 g, 2.14 mmol) in MeOH (1.5 ml) and H,O (0.15 ml),
then was refluxed for 6 h. The reaction mixture was concentrated in vacuo by rotary
evaporation, then was diluted with water (5 ml) and extracted with EtOAc (10 ml). The
organic layer was then extracted with water, brine, dried with MgSO,, filtered, concentrated
in vacuo by rotary evaporation, and chromatographed (silica gel, 20% EtOAc/hexanes) to
30  yield the title compound (0.192 g, 89%): 7.39-7.30 (m, 5H), 5.15 (2H, s), 4.10-3.67 (m,
2H), 3.10 (1H, d), 1.85-1.53 (m, 4H), 1.09 (3H, d); Liquid Chromatgraphy/Electrospray
mass spec: M+H" =305.2.

g.A(2R,SS,6S)-5-Amino-6-hydroxy-2—methyl—azepane-l-carboxylic acid benzyl ester
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to RT. Additional mchloro-perbenzoic acid (0.660 g, 57-86% pure) was added
and the reaction was stirred 2 h. The reaction m xture was concentrated in
vacuo by wetegmyz2evaporation, then 80 m of 9:1 hexanes/ Ep@haseasioagded and
the reaction mxture was 15 filtered. The filtrate was concentrated in
vacuo by rotary @e{}ﬂﬂgﬂaﬂds%nne fohen, vas mﬁ.bbma&ﬁa mmtl()ﬁbfazmsgsb.s- 20%

Et OAc: hexanes ive R, 7S)- 4- et hyl - 8- oxa- 3- aza-bicyclo[5. 1.0]

oct ane- 3-ca h)idéoxé{@"@etbﬂrﬁz%an%hcéfpowc496 bglzyl?%% (02194 2 B3y ppla in

¢ Oggozni' 5( ?'rfnﬁﬁ @ %J?M H%c?{of& nﬂ})FhéH'\@s hZatéh%o 45 aéréé;ﬂc &H)m%@ 111% réa%l‘lan S)H)

1. 47 (m 2H9mxtulre was’ el witl iglven: 200 mhx a)mdgwaapmrrmeéerz mg@bmmamss spec:

I

sol uti on of refdl@gRt Wa) cellected following filtration and was used in the next reaction without

ni et hyl - 8- oxa- 3-aza- hi ¢ 0] oct ane- 3-carboxylic acid benzyl ester
(0.186 g, of“af‘ferz"%“ﬁ%@g‘l"?%%ﬁéén%%ni um chl oride (O. 114 g, 2.14 mol) in MeOH
(1.5 mM) and H0O (0.15 M), then was refluxed for The reaction

e et o P(GRepOREHSEa P RS st B eé]aﬁé”?“ bR 2 L ol

t hen ext@ ac&etﬁyl\tu'zé;bhnmt@iboxpndz{t&lbedfyledeﬂ/\n t h I\/gSO4 filtered, concentrated
in vacuo by rotary evaporat]on, and ra (silic %

Et OAc/ hexanes) t & %@“??t‘é’fl%fmf‘ﬂ@oﬁyl)t?r%‘gﬁl Qﬂb‘ﬂ’gde((gq%g% 0922’%‘98)@ g'asf‘dgg‘?? 30 (m
SH), 5.15 ( &H sofition 6f B&-1Bubife-b 90 g30.36 ndnddt}, diskbpropyl&hyldmg (d.164 £H) ,
1.09 (3H, dé)z;o lﬁ?d Chrorl;ate mﬁﬁff@ ecg';)’ros ray proby e?: ( —&‘3105 2.

o L2k 55, 6872 5 e Ry rossteb At el 14 A Ten e a5 Bestg (A Soh - Sonz]
ester 97 W Gl 67%3& Eiq.étuﬁ%é&zg%arb&yheQaaxé&ppe%&htm g 0.52 3ntbl) i- 952

nmol ) was added to soI ution of

azi do- elﬁydpwzmtwrc@zlepazﬁ%sqméavmgwr BTatbwuwafewzw wWilEsPAE 010993 ¢,
0.635 nmol) n{l)nwas-ﬁE!Ew{tﬂ-ﬁb@@x ), R (90 9 afitd with Hﬁgne‘é\ﬁﬁl IRAL Ghefed, 45
degrees C overni ght € reaction mxture was then luted with tol uene
(100 M x 2yponmerdrated s evacaoby wevmoma@umwrquph@ @\ha@sfrlaioi%n twi ce. The

| 2 |
e col I act EPPORREleRE ERFint udEioRRAO TS o172 B Ao RO M7 SN0 salt
W thout  f UGTREHE bar 5D CGH.IARY, .0, b, 4909572 th, 2H2RISSIBL). K1) G- ¢ er t

- But oxygar b?ﬁg 1%8‘10ar%xyf '33‘15 E‘s’benz ﬁ%ﬁo&d LRk sphd MaH' =

met hyl - azepan
492.0

i. [(S)-1-((3S,4S,7R)-3-Hydroxy-7-methyl-azepan-4-ylcarbamoyl)-3-methyl-butyl]-carbamic
acid tert -butyl ester

25 (2R,58,68)-5-((S)-2- tert -Butoxycarbonylamino-4-methyl-pentanoylamino)-6-
hydroxy-2-methyl-azepane-1 -carboxylic acid benzyl ester (0.169 g, 0.344 mmol) was
dissovled in EtOAc (3 ml), MeOH (1 ml). Then 10% Pd/C (0.183 g, 0.172 mmol) was
added and the reaction was stirred overnight under a balloon filled with hydrogen gas. The
reaction mixture was filtered through Celite, concentrated in vacuo by rotary evaporation

30  and was used in the next reaction without further purification (0.126 g): Electrospray mass

spec: M+H"=358.11.

j. [(S)-1-((3S,4S,7R)-2-Pyridinesulfonyl-3-hydroxy-7-methyl-azepan-4-ylcarbamoyl)-3-

methyl-butyl]-carbamic acid tert -butyl ester
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1- (3- D net hyl am nopropyl ) - 3-et hyl carbodii m de (0.164 g, 0.22 nmol) was
added to a solution of Boc-Leucine-hydrate (0.190 g, 0.76 mol),

di i sopropybethydzam ne (0.164 g, 0.22 m, 1.27 nmmol), hydpexuxengions azol e
(0.114 g, 0.83 mmol ), and racem c (2R 5S, 6S)-5-

Ani no- 6- hydr oxy - Pyriditieldyduifaiy phlogdd (0C7drgh@s yinat) weiaddddan 2 ydlugsitof ri(HA-27 g,

0.57 mmol) | .2 ., Jhe reacti S, St rred rni.ght at RT,
then was di 4($%§7MH§%P§&?"{€%}J“€M"5‘? gﬂ‘éo\é'\% PR ﬂf@ty(lg‘???@ﬁ"% Ad B i ne
(50 m), dribeg ek (0. T0BH) 0 Sid finml| §oahﬁ1bléaﬂbdnet@e(d 87 gpoo:cmmor)aﬁem@m@vacuo by
rotary evaporat| and chromato ral%) d 5| I | ca,_gel, 50%, Et OAc/hex nes) to
yi el d the tmpaad @@f?r{?o‘ﬂﬂ&“‘('(ﬁa%‘@'egat biog efFa%@“?“’ﬁgre("Y?F ddyed g’ 75

(1H, bd)s SwikRE{OA 1@@11) \5asﬂec( with HE@)brméf dila5d 31t1?31a§r[6b1u21|§)11fat§ f@l@re(ilH d),
1.60-1.30 (m 20 2I—&) 0-1.30 (m 5H), 1.12 (3H, d 0. 97- Me§06H dd);

El ect rospr agpnﬁg%@teg ﬂ@@cuq\hm_;ptary evAaparatgpn;, 2 and chromatographed (silica gel, 3 %
[(S)-1-(( 35@&%&7& yf’eld‘hﬁé' hﬁé&’on?poﬂ}?& @Yﬂso gpﬁ)@/@nm Wﬁa%féﬁm}’iﬂy §057Hf}mﬁ but yI ]

-carbam c aci tert - est er

- But oxycar oKy (Efidlo? 30 66 N9 SektTARGy AR 0. 4%{%113%)@r31)n39@5f{?}ﬂda2epane 1
- Et OA
oty PO R R rinc T 2 S T, g od e e Bnd he

reacti otd vvaElcavs,tchnSPIIaysdlaswsg«:cn|I‘gJﬁH+ aAR0 a bal I oon f| Il'ed with hydrogen gas.

The reaction mxture was filtered through Celite, concentrated in vacuo by
rotary evaporation 30 and was used in the next reaction w thout further
purificati ok (92 Aﬂﬁmgz)-meﬂilybpﬁnra‘nsmmaﬁ ((38.98,7R¥-p€2-pyriditd)-sul8ml-I-Rydroxy-7-

[(S)-1-((3S ﬂS] 45;“ i di,nesul fonyl - 3- hydr oxy- 7- met hyl - azepan- 4-yl car bano
yl)-3- rreth @Lﬂ%‘? - #R9 c acid tert -butyl ester 98 WD 01/70232

PCT/ US01/ 07094 BYI indlisxan@0UuVf 08wll) wdsladddddea §tiredkolsiodof4[(8BI ) was added
to a sol

((3S, 4S! R) ) (18, %&%?yyvdlnﬁl}{wl IR Z-R)5tedeppan diyjcapamaydietly | 1 - car bam
ic acid terputyl bah‘béﬁlllcﬁcﬁﬂwit bhtylled@r (0.090.23648 Awol))in MEOBH (WA ). CRicherase (0. 87
g, 1.03 mol) 1in CH2C12 niyzxﬂ‘gnd H20 (2 m ) and was stirred at RT for 30
i nut es. ThBIXHE #a %sw%f%%!}raé ST}V FORGFN AL wwawé&éotewaawa}m fshed

with H2O  byhiRed BrthebxWehdiohBEMBs fibhes phrirRh@on (bioks gy concentrated in
vacuo by rotary evaporation, and chromatographed (SI | | ca gel, 3 % MOH

CH2C12) to yield the title corrpound (0.180 g, 70%: 111 NVR 8.68 (m 1H),

481 (2)3 :(31%1)7 dj, Qu1nZ>1119e26 éa;.'rf)_!»x(qumd ?(85@ n(el-ﬂ')h 1ﬁ!(1k ;TR 7§1§3tl(yl-bl'hy@1@)(y-1 ﬂp y@él 4088 (dd),
gl}lfonyl -ézepan-4-ylcarbamoyl]-buty] }-amide

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (76 mg, 0.4 mmol) was added to a
solution of Quinoline-6-carboxylic acid (64 mg, 0.37 mmol), (S)-2-Amino-4-methyl-
pentanoic acid ((3S,4S,7R)-1-(2-pyridine)-sulfonyl-3-hydroxy-7-methyl-azepan-4-yl)-amide

25 (160 mg, 0.37 mmol), diisopropylethylamine (56 mg, 0.075 ml, 0.43 mmol),
hydroxybenztriazole (50 mg, 0.37 mmol) in DMF (3 ml) and was stirred at RT overnight.
The reaction mixture was then warmed to RT and was stirred overnight. The reaction
mixture was diluted with EtOAc (20 ml), washed with H,O, brine, dried with magnesium
sulfate, filtered, concentrated in vacuo by rotary evaporation, and chromatographed (silica

30 gel, 4.5% MeOH/ CH,Cl, ) to yield the title compound (138 mg, 69%): 1H NMR: 8.90 (s,
1), 8.60 (s, 1H), 8.30 (s, 1H), 7.95-8.10 (m, 4H), 7.85-7.95 (m, 1H), 7.70 (d, 1H), 7.35-7.50
(m, 3H), 4.75-4.85 (m, 1H), 4.10 (d, 1H), 4.0 (bs, 1H), 3.85 (bs, 1H), 3.80 (s, 1H), 3.45 (d,
1H), 1.60-1.75 (m, 3H), 1.40-1.50 (m, 1H), 0.90-1.0 (m, 9H); Electrospray mass spec:
M+H" = 554.28 (M+H"); 1107.38 (2M + H").
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bs), 3.40 (1H, d), 1.94-1.57 (m 4H), 1.45-1.38 (m 6H), 1.14 (3H, dd),
0.94 (6H, dd); 10 El ectrospray nmass spec: MH+ = 499.0 k.

(S) - 2- AmiwoerdroBehyl - pent anoi ¢ aci d PCT/US01/07094
((3S,4S, 7TR) - 1-( 2- pyr| di ne) sul f onyl - 3- hydr oxy-7- met hyl - azepan-4-yl)-am de
HCO in dioxane (4.0 M 1.5 mM) was added to a stirred solution of [(§)-] 15

((3S, 4S, 7R) - i nesul f on)

- 3- hydr oxy-%- (ﬁlﬂgﬁ % éﬂ‘cfcif/ll SRRV IS TR R Yk e4r | PYEPB%Ai ¢ aci d
tert -butylsuﬁsﬁﬁfazéﬁhn%ﬂc@banﬁbyn&umlrphﬁnden MeOH (1.5 m). The reaction

m xture was stiryg for hen. was_ concentra in yacuo by rotary
evaporation and S ‘ﬁ’/g% 5@-%5%%0@?@ (1}8’§CQfB‘H‘° it 8 eg]‘%?f%g}onﬁ firification
(0.072 o . olme—@éhﬂ&@glﬂaﬁma {@Bhﬁéﬂi)‘lllq(@'}lﬁﬂ -methyl- 3-hydroxy 1-(pyridine-2-
{(S)-3-nethyl -1 {(48 7R) - 7- et hyl - hydrox - 883/

sul f onyl ) - a2¥eBf-arepancylpathagay] -ty Wml}i 5 mmol) in  Buso (2.0 ml)

1- (3- Di et hmdqmtmﬂmwdimﬁqe;trhmbmammeamr@lﬁf&m THb refbtifin WAP! ) was added
to a solution of Quinoline-6-carboxylic acid (64 0.37 mmol ),

(S)-2-Am nomqorn@:pthyhe.refpfe; frdiipnaldrigthyl @mine (0.2 ml, 1.4 mer%l) and sulfur trioxide-

((3S,4S, 7R | am de
e pybiciy cBbte gkﬂﬁ).% ggprrrﬁg zlw zﬁlla%(cg%r}:aﬁlze rbacih ngxi 8RR Rdkiogh) - am d 5
hydr oxyb&nzbau, a"fhﬂ reac(tlEfD mipgjyre @/asallwd)\m)h VaterDEn (VBS mﬂtl)ict%wlthv@@f‘slt |Trhpled at RT
overnight. _Th t irred
over ni ght . F%'algg%%%\g& ﬁsé%tﬁacgdm bgd'?%ut gg&\‘%??ﬁ«? E% % W%%Od@%?) Lwas hed
with H20, bmagmamdrsul@sle \filltbed aogeesatedin vacuiof aklgyprifi¢d tysoban chomwergtaphy ed i n

Goa2) o JreVEORREHT bR s s Ak R 15y PR Bl 4 b =7V

8 60 (s, 1Hs, 118, 390830 (MHH), 7.58%:58 (QH)M. 1044d) 1HY77 8%, 1H95. (035.1L¢rd), ,1H,. 70 (d,

3 85 (bf? 1‘#1?84§8?62 4%1131 Aé? 3538%](“’31% 2%%8('&%?%1{%9 gﬁm’(zﬁno 1.50

(m 1H), O. 9@6-170(:(1raH)9®+§>01Ebgﬁt%nsmeamspraﬁﬁ;a§pp@ M+MtEEH552.4554. 28 (MHHY) ;
1107.38 (2M + H+). 99 WO 01/70232 PCT/US01/07094 m Qui noline-6-carboxylic
acid {(S)-3-nethyl-I-[(4S, 7R) - 7- net hyl - 3- oxo- 1- (pyri di ne- 2-

sul fonyl ) - azepan- 4-yl car banoyl ] - but yﬂgxa}ngiealmi de SuI fur tri oxi de- pyri di ne

conpl ex (11 ng, 0.7 mmol) was added to a sol uti
qui nol i ne- 6t l@agbt&gﬂf {Quingling43-carboxylic ac1d {(S) 3—methy1 1 [(4S 7R)-7-methyl -3-oxo0-1-

{(S) - 3- p@t hyyribiné- Q%&&?ﬁb azeﬂmh@ydarb%mb¥x¢5&§%gh?{eg% r 'nS' ng gés mmol) in DVEO

sul fonyl) - azepan- -yl car banoyl ]
(2.0 M) an t.hyt a m, 1.4 mmol) was stirred at RT for | h.
The reactio \J\ g‘@

Following the procedure of Example 12 (a-m), except substituting "quinoline-3-

carboxylic acid" for "quinoline-6-carboxylic acid" gave the title compound: 1H NMR: 9.30
(s, 1H), 8.70 (s, 1H), 8.60 (s, 1H), 8.20 (d, 1H), 7.80-8.0 (m, 4H), 7.65 (t, 1H), 7.50 94, 1H),

25  7.20(d, 1H), 7.10 (d, 1H), 5.70-5.85 (m, 2H), 5.10-5.20 (m, 1H), 4.35-4.45 (m, 1H), 3.85
(d, 1H), 2.10-2.25 (m, 2H), 1.70-1.80 (m, 3H), 1.45-1.65 (m, 2H), 0.90-1.10 (m, 9H);
Electrospray mass spec: M+H" = 552.4.

Example 14
30  Preparation of 5-Methoxy-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-

methyl-3-oxo-1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide
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i nconpl ete; therefore, additional triethyl amne (0.2 m, 1.4 mmol) and

sul fur trioxide- pyridine conplex (11 ng, 0.7 nmol) was added and the
reacti on we918bi36red an additional 10 hour. The reaction WoflusHEoWop
diluted with water, then was extracted with Et QAc. Then, the organic |ayer
was was extracted with bri The conbi ned organics were dried with

magnesi um sul fate, filtergd; concent rated in vacuo, and purified by colum
chr omat ogr aphy (3% l\/bC]—I/ Cl2) gave the title conmpound (100 ny, 77%: 1H
NVR: 9.0 (sm 1H), -tH), 7.90-8.30 (m 6H), 7.50-7.55 (m 2H), 7.10
(d, 1H, 7.9 01 \/U‘a -5.15 (m 1H), 15 4.70-4.80 (m2H), 4.35-4.40 (m
1H), 385(8 70-2.25 (m 3H), 1.70-1.80 (m 2H), 1.60-1.70 (m 2H),
0.90-1.10 (m 9H) Iectrospray mass spec: M-H+ = 552.4 Exanple 13
Preparati on of Quinoline-3-car boxyl ic acid

{(S)-3-rret | -1-[(4S, 7TR) - 7- thI- oxQ- 1- .

(pyri di ne- %@Wfﬂ@&m Bro%Fflérﬁé?ﬁ aarenlec}fr%%wfntﬁehswutlpg “aRpaRYPenzoiEl o N
Fol | owi ng til@arwx%@mu"%pfquﬁzsm EarlokykiPacit ga EE Rlle SompBlnd: ULINMR:

"qui nol i ne-3- carboxylic acid" for %w nol i ne- 6- carboxylic acid" gave the

title conpoiftid. iy 25D 3655 (nd D). 1143 (mGHy QO m. 31y 6.9Fd 4H). 0 S(methl). 8. 20 (d,
1H), 7.80-8 : d, 1H), 7.10
(5% 788(%%2341*'})1@?{_1‘?54@ m,1ﬂ§‘)3 89(11 ﬁl@ ?@B(siﬂl%l@éai}-%ﬁ@sé 5 o5 cd
1H), 2.10- 21.PEmSHD, @%(m&H)y@legtr@graymasmc M+ms;a71@al\(+rﬁ) 2H) o 90-1.10 (m
9H); Electrospray nmass spec: MrH+ 552. 4. Exanple 14 30 Preparation of

5- Met hoxy- benzof ur an- 2- car boxyl i c aci d {(S)-3-nethyl-I-[(4S, 7R) - 7-

met hyl - 3- oxo- 1- (pyri di ne- 2- sul fonyl )Exampladh- 4- yl car bam)yl ] - but yI - ami de
100 WO Q1/ 7, 0. f
150 Yo 4 5436y BT SEIA B SO 4 S TSP

acid" for "3}ui<nb[pyﬁéme-zesalﬂmfk)ydzepanamlm‘bagayk}btuiyh} -dmidd e conpound: IH NVR 5
8.73 (d,1H), 7.95(m 2H), 55(m1H), 7.43(m2H), 7.09 (m3H), 6.93(d, 1H),
5.15(m 1H), 4.78(d, 1H) "/71(m 1H), 4.43(m 1H), 3.89(d, 1H), 3.86(s, 3H),
2.18(m2H), 1. 56- %

Following the procedure of Example 12 (a-m), except substituting "3-methyl-benzofuran-2-
15  carboxylic acid" for "quinoline-6-carboxylic acid" gave the title compound: 1H NMR:
8.74(d,1H), 8.02(d,1H), 7.95(m, 1H), 7.62(d,1H), 7.54(m,3H), 7.05(d,1H), 6.93(d,1H),
5.14(m,1H), 4.78(d,1H), 4.71(m,1H), 4.43(m,1H), 3.87(d,1H), 2.64(s,3H), 2.19 (m,2H),
1.5-1.76(m,5H), 1.0(m, 10H); Electrospray mass spec: M+H" = 555.2 M+1)*.

20 Example 16
Preparation of Thieno[3,2-b}thiophene-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-
methyl-3-oxo-1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-buty! } -amide
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1.77(m5H), 0.95(m9H). El ectrospray mass spec: MrH+ = 571.4 (M+H) +.
Exanpl e 15 10 Preparation of 3-Methyl -benzofuran-2-carboxylic acid

{ (S) - 3- mewbyh/7b2sk (4S, 7R) - 7- net hyl - PCT/US01/07094
3-0x0-1- (pyridi ne-2-sul fonyl)-azepan-4-yl carbanoyl ]-butyl }-amde N\ / O
SAO O Fol lowing the procedure of Exanple 12 (a- n), except substituting
"3- et hyl - benzof uran-2- 15 car bo>é]yl ic acid" for ui.nal i ne- 6-carboxylic

aci d" gave FAloving the ProseaierefdExample Np/ka-m). gxeeny ﬂ’bitllf;mgSth(ﬁ‘(’@ Zrhlshiopp e@5( m

1H), 7.62(d ZJc!i%oxy?lc 26003 I"%lumollilg)-g(nzgrb&w}l11c a6d9{ve thle"tbtlc copkfhl nﬂH]-N'MR
4.78(d, 1H) 3.87(d, 1 O(( % 2H) ,

9 (m
1.5-1. 76(m§|151§d1 Q(MHH)W Enégz  g8¢sr! 7%@%&:9 MIF[N6‘59@§§I)’2 (M+1) +.
20 Exarmke !sfis{;‘ﬁ Wﬁ&%g@%ﬂ&lﬁﬁoﬁ{%@% 18 L RR BN 13k A exyl | ¢ acid
{(9)-3-nethyl -
met hyl - 3- ox&-726x.piyx, il @0 -19HY UFIEestoghrhy mzssspas: X+ esXoBaHL) - butyl }-anide
NP/ O/s OO0 S N5 101 WO 01/70232 PCT/ US01/ 07094 Fol | ow ng t he
procedure of Exanple 12 (a-n), except substituting "thieno[3, 2-b]thiophene-
2- carboxylic acid" for "quinoline-6-Esmipx{lic acid" gave the title

d: 14 N 2 4
7 5a(m 2 . Frgove it et ey Frdy PG Rl i B g
4.43(m hel) , (Bridded; sill‘fbnyl)':’azé@)i'lm~32b&banbyﬂ&ﬂtyl -afdilen 5H), 1.00(m 10H) ;
El ectrospray nmass spec I\/HrH+ 563.2 (M+l)+. Exanple 17 Preparation of

Qui noxal i ne-g bg) S)-3-methyl-1-[(4S, 7R) - 7- net hyl - 3- oxo-1- 10
(pyri di ne-2-sul -Ha a& | car banoyl | - butyl }-am de

Following the procedure of Example 12 (a-m), except substituting "quinoxaline-2-
carboxylic acid" for "quinoline-6-carboxylic acid" gave the title compound: 1H NMR: 9.70
15 (s, 1H), 8.70 (s, 1H), 8.40 (d, 1H), 8.20 (d, 2H), 7.85-8.0 (m, 1H), 7.50 (d, 1H), 7.0 (d, 1H),
5.10-5.15 (m, 1H), 4.70-4.80 (m, 2H), 4.40-4.50 (m, 1H), 3.90 (d, 1H), 2.10-2.20 (m, 2H),
1.70-1.90 (m, 3H), 1.40-1.70 (m, 2H), 0.90-1.05 (m, 9H); Electrospray mass spec: M+H" =
553.4.

20 Example 18
Preparation of Thieno[3,2-b] thiophene-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-
methyl-3-0x0-1-(1-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide

W#@

N\s
0

25 Following the procedure of Example 12 (a-m), except substituting "1-oxy-pyridine-
2-sulfonyl chloride" for "pyridine-2-sulfonyl chloride” and "Thieno[3,2-b] thiophene-2-
carboxylic acid" for "quinoline-6-carboxylic acid" gave the title compound: 1TH NMR: 8.27
(d, I'H), 8.13 (dd, 1H), 7.55-7.41 (m, 3H), 7.28 (m, 2H), 6.95 (m, 1H), 6.65 (m, 1H), 5.03
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H NN NH.. N\ Follow ng the procedure of Exanple 12 (a-n), except
substituting "quinoxaline-2- carboxylic acid" for "quinoline-6-carboxylic
aci d" gawgotohgoiskt| e conpound: 1H NMR 9.70 15 (s, 1H), @ctQsofe70dd) . 8.40
(d, 1H), 8.20 (d, 2H), 7.85-8.0 (m 1H), 7.50 (d, 1H), 7.0 (d, 1H),

5.10-5. 15 (@@, 1Hh))4.89%4d.70H)44.80(nf, TH), 296, (md 1K) 3498 %) 1§ 2.30H).12 @Gn,9H),(1d74 (bH) ,

2 10 2.20 ( 70-1.9 40-1. m , 0.90-1.05 (m

El ect r%@pfﬁé@‘rﬁé&’ 13081({‘,‘ &T{MQFCHQP%?‘W P39 rﬁ)?é@w Preparation of
Thleno[3 2-b] thi ophene-2-carboxylic acid {(S)-3-nmethyl-I-[(4S, 7R -7-
met hyl - 3- oxo- 1- ( 1- oxy- pyri di ne- 2- sulfonyl azepan 4-yl car banoyl ] - but yl
)-amde S ~1HH ol HN,,. ExampleNld o o5 Fol | ow ng the procedure of
Exanpl e 512 é@pmtlon@sgmmﬁ%%ﬂwtz Bbox}H@x-(RY)r3-Methe=1-RaS TR DRYthyichl or i de”
for "pyridine-2-sul fonyl chloride" and "Thi enol 3, 2-b thlophene 2-
car boxyl i c %r@i“d‘l (Fery-pydinearsuifend-azapagy)sarbamey| lputylatraide he title conpound:
1H NWVR 8 : 8 13 (dd | H, 7.55-7.41 (m 3H), 7.28 (m 2H),
6.95 (m .03 102 WD 01/ 70232 PCT/ USO01/07094 (m
11-1), 4. 89 d (n1 1H), 4.36 (m 11-1), 3.98 (d, 1H), 2.30-2.12
(m ZFD 1.74 (n1 3 (d, 3H, 1.00 (m 6H); Electrospray nmass spec:
MrH+ = 579.2. Exanple 19 5 epar ati on of
3- Met hyl - benzof ur an- 2- carboxyllcaC|d {(S)-3-nmethyl-I1-[(4S, 7R) - 7- met hyl -
3- 0x0- 1- (1- oxy- pyri di ne- 2-sul fonyl ) - azepan- 4-yl car banmoyl ] -butyl }-amde 0 O
QZ~/ AN-N O

Following the procedure of Example 12 (a-m), except substituting " 1-oxy-pyridine-

10 2-sulfonyl chloride" for "pyridine-2-sulfonyl chloride" and "3-methyl-benzofuran-2-
carboxylic acid" for "quinoline-6-carboxylic acid" gave the title compound: 1H NMR: 8.25
(d, 1H), 8.12 (dd, 1H), 7.61 (d, 1H), 7.50-7.39 (m, 3H), 7.30 (m, 1H), 7.05 (d, 1H), 6.95 (d,
1H), 5.03 (m, 1H), 4.89 (d, lH),.4.71 (m, 1H), 4.36 (m, 1H), 3.98 (d, 1H), 2.62 (s, 3H),
2.25-2.12 (m, 2H), 1.89 (m, 2H), 1.75 (m, 2H), 1.63 (m, 1H), 1.53 (m, 1H), 1.05 (d, 3H),

15  1.00 (m, 6H); Electrospray mass spec: M+H" = 571.4.

Example 20
Preparation of Benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-0x0-1-
(1-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide
¢ o
N\s

% 0

20

Following the procedure of Example 12 (a-m), except substituting "1-oxy-pyridine-

2-sulfonyl chloride" for "pyridine-2-sulfonyl chloride" and "benzofuran-2-carboxylic acid"
for "quinoline-6-carboxylic acid" gave the title compound: 1H NMR: 8.23 (d, 1H), 8.12

25  (dd, 1H), 7.67 (d, 1H), 7.52 (d, 1H), 7.48-7.39 (m, 3H), 7.31 (m, 1H), 7.08 (d, 1H), 6.93 (d,
1H), 5.05 (m, 1H), 4.91 (d, 1H), 4.71 (m, 1H), 4.37 (m, 1H), 3.99 (d, 1H), 2.30-2.10 (m,

2H), 1.75-1.50 (m, 6H), 1.05 (d, 3H), 1.01 (m, 6H); Electrospray mass spec: M+H" = 557.2.
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O 0 Follow ng the procedure of Exanple 12 (a-m, except substituting

"I -oxy-pyri dine- 10 2-sul fonyl chloride" for "pyridine-2-sulfonyl

chl ori de"wend70232 et hyl - benzof uran- 2- carboxylic acid" fopct/uso1/07094

"qui nol i ne-6-carboxylic acid" gave the title conpound: 1H NVR 8.25 (d,

1H, 8.12 (dd, 1H), 7.61 (d, 1H), 7. 0 7 (m 3H, 7.30 (m 1H), 7.05 (d,

1H, 6.95 (d, 11-1), 5.03 (m 1H)), le , 1H), 4.71 (m 1H), 4.36 (m

%::l)l) :i gg Eﬂr,ep%'hl_%cm oZ@&o(lﬁe-Z 3d1'i)oxy112ae2c5{(8) 3-Znethyl- I-Zdﬁ}; 75% 7?&tl(ygBH—)o2H)-,(l-l. 75 (m
m 1 m

El ectrospr a9xyﬁ%}’§’§‘ Ry 1f° @néﬁica&bamﬂl&ﬁ’? ° Preparation of

Benzof ur an- carhpxyllc acid {(S)-3- nethyl-l-[(4S 7R) - 7- met hyl - 3- oxo- 1-

(1- oxy-pyri - sful yl)-azepan-4-yl carbanoyl]-butyl }-amde o 0 3 o O

NHS 20 0O FoI Jgéf qpedure of Exanple 12 (a-m, except substituting

"1- OXy- pyri di ne- 2-sul hIorlde" for "pyridine-2-sul fonyl chloride"

and "benzof uran- 2- carboxy Zacid" for "qui nol i ne-6-carboxylic acid" gave

t he t|tIe conmpound: 1H NNR 8.23 (d, 1H), 8.12 25 (dd, 11-1), 7.67 (d,

11-1), 7252 (d, 1H), 7.48-7.39 (m 3H), 7.31 (m 1H), 7.08 (d, 1H), 6.93

(d, 1H), 5.05 ( P‘@)IIM§ théﬁl%ged(lgz ,of Ekimp1é liéa rﬁmexc%iibsubﬂmﬁglg( Tox aﬂlﬂ)'ﬁn%n% 99 ( d,

1H) 2.30-2.10 (m l%o d,
El ect r ospr ay-swifess] ) Ml—PB’HQmEQ'/S“ HYRGQOIWB @'!E’/ ‘HB@S‘E‘G ‘?95@119 @7"094

Exanpl e 21 4 r C
{(S;rDS 2 mF/élrr @ﬁfc?%b %Qa@b%@é AL %zﬂlgfh% )E%l_@c&ﬂgiaﬁlnh TEPRMR: 8.65 (m, 2H), 8.49

oxy- pyri di nél, 2H} @I%dﬂ)ﬁﬂ‘l))r&alzldpaﬂims 03-¢.ap Era,rﬁﬂbl 180t lyH), 1460 148, TBNLO O N N
00 10 1H), 5.02 (m, 1H), 4.85 (d, 1H), 4.75 (m, 1H), 4.39 (m, 1H), 3.93 (d, 1H), 2.30-2.08 (m,

3H), 1.97-1.80 (m, 4H), 1.70-1.52 (m, 2H), 1.07-0.99 (m, 9H); Eléctrospray Nass spec:

M+H" = 568.2.

Example 22
15  Preparation of 5,6-Difluoro-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-
methyl-3-0x0-1-(1-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } -amide

F 0 o N-R~¢
t O N
F = o

Fdllowing the procedure of Example 12 (a-m), except substituting "1-oxy-pyridine-2-

20  sulfonyl chloride” for "pyridine-2-sulfonyl chloride” and "5,6-Difluoro-benzofuran-2-
carboxylic acid" for "quinoline-6-carboxylic acid" gave the title compound: 1H NMR:
8.16 (1H, d), 8.04 (1H,d), 7.26-7.40 (m, 4H), 7.02 (1H, d), 6.89 (1H,d), 4.96 (m, 1H), 4.63
(m, 1H), 4.28 (m,1H), 2.10-2.25 (m, 2H), 1.44-1.65 (m, 3H), 1.17-1.20 (m, 3H), 0.93-0.97
(m, 9H); Liquid/Chromatgraphy/Electrospray mass spec: M+H" = 593.23

25
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O 5 Followi ng the procedure of Exanple 12 (a-m, except substituting
"1-oxy-pyridine- 2-sulfonyl chloride" for "pyridine-2-sul fonyl chloride"
and " qui ngbigd@ead2car boxylic acid" for "quinoline-6-carboyyliriikopeioti gave
the title conpound: ITH NVR 8.65 (m 2H), 8.49 (d, 1H), 8.23 (d, 1H), 8.11
(d, 1H), 8.05-7.95 (m 2H), 7.80 (t,El lj27.46 (t, 1H, 7.39 (t, 10 1H
5.02 (m 1H), 4.85 (d, 1H), 4.75 (m=%¥EPe< 39 (m 1H), 3.93 (d, 1H

2.30- 2. 08 ( Piepar@idh.of 5-Fbrd 3-8RtHyrbendbfiran-L-cafbotylacldny(S)2nethl- (481709 (m
9H) ; Electrosprag mass spec: | MrH+ = 528.2. Ex%%gle 22 15 Preparation of
5, 6- Di f | uor GTISENTSPH-Litl-9xyeRyridicyr oy apeRandy YietrbRmayyrbuyl I-amide 7R - 7.

nmet hyl - 3- oxo- 1- (1- oxy- pyri di ne- 2-sul f onyl ) - azepan- 4-yl car banoyl | - butyl |
-amde OF ~ O '0~¥§&I FOP~ O Following the procedure of Exanple 12
(a-m, except {tyut g"_:oxy-pyridine-z 20 sul fonyl chloride" for
"pyridi ne- 273 Onyl °chi-et&de) and "5, 6-Di fl uor o- benzof uran-2- carboxylic
acid" for "quinoline-6-cdrboxylic acid" gave the title conpound: 1H NWVR
8.16 (111, d), 8.04 (111,d), 7.26-7.40 (m 4H), 7.02 (111, d), 6.89 (1
Hd), 4.96 (m 111), 4.63 (m 1H), 4.28 (m1H), 2.10-2.25 (m 2H),
1.44-1. 65 (Byllad)g thd prbdediire2d EkamplS 1) (a-10), O-ep. s@Ustinting " Bbljy-pyridine-2-

Li qui d/ Chro raphy/.El ectrospr S (o -HH= 593. 2 104
01/ 70232 Pcﬁq%%ﬂf%\éﬁ"g or @%3%8?‘2‘@%%?5&&2"%& ?“g(l; E%?“O“" ity FBenzotran 2
5-Fl U(r)]r I0- 3- s@bdxylic adrzof 'lqnﬁﬂlir%—@&rrlhﬁylljd zicfd"lgﬁi}dihé {ith codnpaidI YHNMR( 835 7R) I
7- - 3- -1-(1- - i di ne- 2- - -4- ]] -
TRtV S P bSO B L S S Oe: AFPRR e 0 a RTR g Pty )
10  1H), 4.85 (m, 1H), 4.62 (m, 1H), 4.31 (m, 1H), 2.05-2.22 (m, 3H), 1.44-1.66 (m, 4H), 0.92-
0.99 (m, 12H); Liquid/Chromatgraphy/Electrospray mass spec: M+H" = 589.21

Example 24
Preparation of 5-Fluoro-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-

15  3-oxo-1-(1-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide
@j ”¢& !
F o} l¢] ':N—g é./
- o

Following the procedure of Example 12 (a-m), except substituting "1-oxy-pyridine-2-
sulfonyl chloride" for "pyridine-2-sulfonyl chloride" and "5-Fluoro-benzofuran-2-

20  carboxylic acid" for "quinoline-6-carboxylic acid" gave the title compound: 1H NMR: 8.22
(1H, d), 8.12 (1H, d), 7.32-7.46 (m, 7TH), 7.13 (m, 1H), 6.98 (m, 1H), 5.05 (m, 1H), 4.76 (m,
1H), 4.36 (m, 1H), 2.11-2.28 (m, 2H), 1.51-1.78 (m, 3H), 0.99-1.02 (m, 12H);
Liquid/Chromatgraphy/Electrospray mass spec: M+H" = 575.16
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5 Followi ng the procedure of Exanple 12 (a-n), except substituting
"1-oxy-pyridine-2- sulfonyl chloride" for "pyridine-2-sul fonyl chloride"
and " 5- Flwere@sexspet hyl - benzof uran-2- carboxylic acid" for pcr/uso1/07094

"qui nol i ne-6-carboxylic acid" gave the ti tle conpound: 1H NVMR 8.15 (1 H,
d), 803 (1 H d), 7.31-7.39(m 3H), m 1H), 7.17 (m 1H), 7.07 (d,
1H), 7.06 (d, 10I|—|),485(m||—|)E m 111), 4.31 (m | H),

2. 05-2. 22 ( Plepfion ot 34ty §6ro(3-b}ibYridif-HembdkyBOadid | (SL 2 kthyl-1-[(4S,7R)-

Li qui d/ Chr orrat gyagpy/ El ectrospr ay nmass spec: 21 Exanple 24

nmp
Pr epar at i on’ ¥oisl B’é‘ﬁ%ﬂdﬂ}ea?hs“fo@ﬁ)’%wr‘i )ilcaéE"l"éPy?]'butyl} amide
{(S)-3-methyl-1-[(4% 7R)-7-nmethyl- 15
3- 0x0- 1- (1- oxyy pyri égié sul fonyl ) - azepan- 4-yl car banmoyl ] -butyl }-am de e-O

O No 017 O §= fprocedure of Exanple 12 (a-nm), except

substitutin 2 oxy®p -2- sul fonyl chloride” for "pyridine-2-sulfonyl

chloride and "5-Fl uor o-"bepzof uran-2 20 carboxylic acid" for

qU| noI |2§1e 6- carboxylic acid" gave the title conpound: 1H NMR 8.22 (1H,
(1H, d), 7.32-7.46 (m 7H), 7.13 (m 1H), 6.98 (m 1H), 5.05 (m

lH) 4 76 ( Fyllowkid) the frod@lufemf Exkihple 22 Qalm)?,c%pl(swbstﬁ&t@ng "]I.o@il:pﬁidﬁﬂQ(m 3H)

575. 16" 105 WHTL 6545 PO URDT RGO e 38 NP ] Do

3- Met hyl - f umb&yﬁc £id"] ey Tquihoge- @cﬁwxl@naydld"@aa@uhdtl{le( cs)mpsmﬁaetlhwmk— BG4S, 7R) -

7- met hyl - 3- 1- di ne- 2-sul f | th
Lo o iR R B  d. D575 b AL e e A3 5 G Bhordd b 15
(a-m, exceph, %@b%&lxmumm, a6 RN uqi)l mgéan 8yl 4. eyh3 gﬁllzm)udﬁmpr

"pyri di ne- 2- sul fon}/ chloride” and "3-Methyl-furo[ 3, 2-Db] }pyrl di ne- 2-
(m, 3H), 1.11-1. 16 (m 3H) 0.92-0.97 (m, 9H); Liquid/ Chromatgraphy/ Electrospray mass

spec: M+H"=572.23

Example 26
15  Preparation of Cyclohexanecarboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-oxo0-1-(1-
oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide

Following the procedure of Example 12 (a-m), except substituting "1-oxy-pyridine-
20  2-sulfonyl chloride" for "pyridine-2-sulfonyl chloride" and "Cyclohexanecarboxylic acid”
for "quinoline-6-carboxylic acid" gave the title compound: 1H NMR: 8.23 (d, 1H), 8.11
(dd, 1H), 7.46 (m, 1H), 7.39 (t, 1H), 6.90 (m, 1H), 5.91 (m, 1H), 4.98 (m, 1H), 4.87 (d, 1H),
4.48 (m, 1H), 4.36 (m, 1H), 3.96 (d, 1H), 2.24-2.08 (m, 2H), 1.90-1.62 (m, 10H), 1.54-1.39
(m, 3H), 1.33-1.21 (m, 3H), 1.05 (d, 3H), 0.95 (m, 6H); Electrospray mass spec: M+H' =
25 5234.
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carboxylic acid" for "quinoline-6-carboxylic acid" gave the title conpound:
| HNWVR 8.56 (1 H d), 8.16 (1H, d), 8.03 (d, IH, 7.73 (d, | H), 7.38

(m 111) ,wé-029026234 (m 2H), 7.13 (d, 10 1H), 6.93 (d, 1HpcTASSV0lm 1H),
4.66 (m 1H), 4.26 (m IH), 2.05-2.13 (m 2H), 1.46-1.67 (m 3H),
1.11-1.16 (m 3H), 0.92-0.97 (m 9H). Liqujd/ Chromatgraphy/ Electrospray
mass spec: MrH+= 572. 23 Exanpl e 26 aration of Cycl ohexanecarboxylic

acid {(9S)- 3Prﬁﬁetr£t}dn-ok (S{)(%@dya)ohaxyu&hhwlylaanm@ﬂal(prentanoic acid [(4S,7R)-7-
oxy-pyridi ne-2-sul fon X aze rbanDyQA butyl }-amide O NNO ON
0 I'S FoIV%WW"°¥hb'[’%éBH %2dw rﬁﬁ%@f‘ Jamudy - except substituting
"1-oxy-pyri e 20 2- sulfonyl chloride" for "pyridine-2-sulfonyl chloride"
and " Cycl oh ngc oyylic acid" for "quinoline-6-carboxylic acid" gave
the title conpo ~~1KH NVR 8.23 (d, 1H), 8.11 (dd, 1H), 7.46 (m 1H),
7.39 (t, 1H), 6.90 (In 1k), 5.912 (m 1H), 4.98 (m 1H), 4.87 (d, 1H), 4.48
(m 1H), 4.36 (m 1H%& (d, 1H), 2.24-2.08 (m 2H), 1.90-1.62 (m 1CH)
1.54-1.39 (m 3H), 1.33»*21 (m 3H), 1.05 (d, 3H), 0.95 (m 6H)

El ectrospray nmass spec: MrH+ _ 25 523.4. 106 WO 01/70232 PCT/ US01/ 07094
Exanpl e 27 Preparation of

(S)-2-(2-Cycl oheRgllomgthﬂpxybeaIHiemﬁﬁxampfeﬂhgakmpexwmmbsdmio'gdl {»(y41$riaﬂ)a— 7-

rsmaghxl S OXQ s&lfog'lll c%i(o¥1d9y{or dplyplgme 2° sﬁlllf(];n?lpé/hlgnda ¢ ax%a’rbyclo¥1e>1yl acetic ac1d'0foN N OIP
"quinoline-6-carboxylic acid" gave the title compound: 1H NMR: 8.23 (d, 1H), 8.11 (dd,
1H), 7.45 (t, 1H), 7.39 (t, 1H), 6.95 (m, 1H), 5.95 (m, 1H), 4.99 (m, 1H), 4.87 (d, 1H), 4.48
10 (m, 1H), 4.36 (m, 1H), 3.96 (d, 1H), 2.18 (m, 2H), 2.07 (m, 2H), 1.91 (m, 2H), 1.74-1.58
(m, 10H), 1.53 (m, 2H), 1.34-1.12 (m, 3H), 1.05 (d, 3H), 0.95 (m, 6H); Electrospray mass
spec: M+H" = 537 4.

Example 28
15  Preparation of (S)-2-(3-Cyclohexyl-propanoylamino)-4-methyl-pentanoic acid [(4S,7R)-7-
methyl-3-oxo0-1-(1-oxy-pyridine-2-sulfonyl)-azepan-4-yl]-amide

[o]
o]
N N,
© N\S'IO
o =

Following the procedure of Example 12 (a-m), except substituting "1-oxy-pyridine-
20 2-sulfonyl chloride" for "pyridine-2-sulfonyl chloride" and "3-cyclohexyl—propionic acid"
for "quinoline-6-carboxylic acid" gave the title compound: 1H NMR: 8.23 (d, 1H), 8.11
(dd, 1H), 7.45 (m, 1H), 7.39 (t, 1H), 6.90 (m, 1H), 5.93 (m, 1H), 4.99 (m, 1H), 4.87 (d, 1H),
4.48 (m, 1H), 4.38 (m, 1H), 3.97 (d, 1H), 2.25-2.19 (m, 4H), 1.80 (m, 2H), 1.71-1.50 (m,
12H), 1.28-1.15 (m, 4H), 1.05 (d, 3H), 0.95 (m, 6H); Electrospray mass spec: M+H" =
25 5514,
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N5 5 Foll ow ng the procedure of Exanple 12 (a-n), except substituting

"I -oxy-pyridine- 2-sulfonyl chloride" for "pyridine-2-sul fonyl chloride"
and " Cyolehexydsaacetic acid" for "quinoline-6-carboxyliecaqisdio@ave the
title conpound: 1H NVR 8.23 (d, 1FD, 8.11 (dd, I H, 7.45 (t, 111), 7.39
(t, 11-1), 6 95 (m 111) 5 95 (m IEkdple£999 (M 111) 4 87 (d, 111), 4.48
10 (m 1H) n} 96 (d, 111 2. 186§£h ﬁ%n%~ 1.91
(m 2H), 1 PfapaIatee (%2 (iﬁxyloh%yk@tw anjpo)-4-m -mer&@omfldé Ry-To5' (d,
3H), 0.95 (m&thﬁ@oxoﬁl @%x&/}?ﬁ&ﬁé&-‘ﬁ&ﬁyl)i%ﬁn 4Ny 537. 4. Exanple 28 15
Preparation of” (S)- cl ohexyl - propanoyl am no) - 4- net hyl - pent anoi ¢ aci d

[(4S 7R) - 7- thyI X0-1- (1- oxy-pyridi ne-2-sul fonyl)-azepan-4-yl]-am de
0 ~J( NN o | owi ng the procedure of Exanple 12 (a-nm), except

substituting "1 OXW Eﬁé e- 20 2-sul fonyl chloride" for :

"pyr|d|ne 2-sul fonyl® 5 and "3-cycl ohexyl - propi onic acid" for

"qui nol i ne-6-carboxylic éd? “gave the title conpound: 1H NMR 8.23 (d,
1H), 8.11 (dd, 1H), 7.45 (n1 1H, 7.39 (t, 1H, 6.90 (m 1H), 5.93 (m
1H), 4.9 (m 1Hjqllodithd procebie of Enanqﬂc (Ma-rﬂ)l,—&xceﬂ.sﬁl&ti(“ﬁng Uhxy-[§ridie{ d, 1H),

2 20 B Pt B o P T e oA 0

01/ 70232 PCTuldSfide-©Z4i8ckyliExadipaes tﬁ@tlﬂi’f ﬁm&p’oaﬂid OH NWIR: 8.22 (d, 1H), 8.11 (dd,

ot 1 -3 oxis TA te Al T . O8G0 ains b Al e TENARY TS o
N S . (m, 1H), 4.39 (m, 1H), 3.97 (d, 1H), 2.18 (m, 4H), 1.74-1.50 (m, 12H), 1.28-1.12 (m, 6H),
10  1.05(d, 3H), 0.95 (m, 6H), 0.91-0.86 (m, 2H); Electrospray mass spec: M+H" = 565.4.

Example 30
Preparation of (S)-2-(5-Cyclohexyl-pentanoylamino)-4-methyl-pentanoic acid [(4S,7R)-7-
methyl-3-oxo-1-(1-oxy-pyridine-2-sulfonyl)-azepan-4-yl}-amide

T

Following the procedure of Example 12 (a-m), except substituting "1-oxy-pyridine-

15

2-sulfonyl chloride" for "pyridine-2-sulfonyl chloride" and "5-cyclohexyl-pentanoic acid"
for "quinoline-6-carboxylic acid" gave the title compound: 1H NMR: 8.23 (d, 1H), 8.11 (d,
1H), 7.46 (m, 1H), 7.39 (t, 1H), 6.88 (d, 1H), 5.88 (m, 1H), 5.01 (m, 1H), 4.88 (d, 1H), 4.50

20  (m, 1H), 4.38 (m, 1H), 3.97 (&, 1H), 2.20 (m, 4H), 1.71-1.50 (m, 12H), 1.34 (m, 2H), 1.26-
1.13 (m, 6H), 1.05 (d, 3H), 0.95 (m, 6H), 0.91-0.85 (m, 2H); Electrospray mass spec: M+H*
=579.4.
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O 5 Followi ng the procedure of Exanple 12 (a-m, except substituting
"1-oxy-pyridine 2-sulfonyl chloride" for "pyridine-2-sulfonyl chloride" and

"4-cycl ohguywh/sPasbyric aci d' for "quinoline-6-carboxylic ae¢rdisopedest he
title conpound: 1H NVR 8.22 (d, 1H), 8.11 (dd, 1 FD 7.44 (m 1 H, 7.39

Et il_DH),46ég6 (d, 1 H)3 8787 (d, 1 @g g0 (m 1 ,44 87 (d, 1 H)H5 4.50
m , ,
1.28-1.12 (H{ep?ﬂi})o“ H%G“fo%“'é‘aafb%’i:glc agjd ié)'%'rﬂ’eﬂ@i-l)l’[(‘é 739'70“%‘/1 rﬁ’“’%‘H);

El ect r ospr ays-fssrosReG-pytint-2=sultbiyi faze At £badkby BrRpay-ahidon of
(S)-2-(5-Cycl ohexyl - pentanoylanlno) 4- et hyl - pentanoic acid [(4S, 7R)-7-

nmet hyl - 3- ox -|1 oXy - -ZFsquonyI) azepan-4-yl]-amde OO NN O
N ;S oe, 1 th e ure of Exanple 12 (a- n) except
substltutlng r| 1ne- 2- sul f onyl chlorlde for "pyridine-2-sulfonyl
chloride" ‘and ' 5 clohexyl pent anoi ¢ acid" for "quinoline-6- carboxylic

o e e PR i e s o 5
1, 4 H;so ieggmorﬂda)y}pmd;& 1 sqlffmi%cmoede’go( Qbyr1<11h§5 2 s@fapl c(hmrlm'gqu 1.71-1. 50
(()m91 0.85 (n{" é‘#fb‘%“ F%l' boilE aF‘é‘ foy ‘{ér%sl‘b‘%?) chrbpi{IR a_‘q5%§H}1“e ‘%é%é?r%i/ 70232

PCT/ US01/ 07QBANMEX a195l(< 18Y, 8Fi|0€&mr(at, RHy) 765 (BAERLOT 3060 @, G8),TR0y1.300maci d
{(S)-3-neth

) o o ATt R B Y 05 315 T 20480 fP DB 45 BED! - ami de

| OO O1p BRO@GHINN ﬂm@(nFQHI) ,avongsd (ae SHY, 008duroa n) PHE BlERbral dndsa - rr),
except substituting "5- trifluoronethyl-pyridine-2-sulfonyl chloride" for
"pyri di ne- 25B5t Yishy F Q%Porlde and

Example 32
Preparation of 5-Fluoro-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-
15  3-oxo-1-(5-trifluoromethyl-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide

F
Following the procedure of Example 12 (a-m), except substituting "5-

trifluoromethyl-pyridine-2-sulfonyl chloride" for "pyridine-2-sulfonyl chloride" and "5-
fluoro-benzofuran-2-carboxylic acid" for "quinoline-6-carboxylic acid" gave the title

20  compound: IHNMR: 9.0 (s, 1H), 8.20 (d, 1H), 8.12 (d, 1H), 7.40-7.50 (m, 2H), 7.30 (d,
1H), 7.20 (d, 1H), 6.90 (d, 1H), 5.05-5.15 (m, 1H), 4.65-5.75 (m, 2H), 4.40-4.50 (m, 1H),
3.90 (d, 1H), 2.00-2.30 (m, 2H), 1.50-1.80 (m, 5H), 0.95-1.10 (m, 9H); Electrospray mass

~ spec: M+H" = 627.2.
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"benzof ur an- 2- car boxyl i ¢ acid" for "quinoline-6-carboxylic acid" gave the
title conpound: 1H NVR 8.95 (s, 1H), 8.10-8.20 (m 2H), 7.65 (d, 1H),
7.30-7. 60wown/7¢83, 7.20-7.30 (m 1H), 7.10 (d, 1H), 6. 90pce/uséiMioos
5.05-5.15 (m 1H), 4.70-4.80 (m 2H), 4.30-4.45 (m 1H), 10 3.80 (d, 1H),
2.10-2. 20 (m 2H), 1.40-1.80 (m SFDExannggl 10 (m 9H); Electrospray nass
spec: MtH+ = 609. 2. Exanple 32 Preparati

5- Fl uor o- bePrgraraiionpt ?hlé%ﬂ{%éﬂﬂ?@hﬁ@r%ca{YOSyh%acfﬁeﬁ(ﬁW‘methP’](1¢§45 BRy7- met hyl - 15
3-0x0-1-(5 1 t L L ZaRArhmby gBEdgODYI ] - but yl
}-amde p Oﬁ%h){: 3‘%&&1&@@%&%9&6%&% ﬂlg'lﬁlql%%%%ﬁcf)ﬁmg&%‘%e pr ocedu%g tPfj}ExarrpI e 12
(a-m, excefptlid%ubsti tuting "5- trifluoronethyl - pyr| di ne- 2- sul f onyl

chloride" for "p r|d| neg- 2- %ulfonyll chl orlde and "5-

fl uor o- benzof 2;(:,@ MAE (d" for "quinoline-6-carboxylic acid' gave
the title 2@ Qespound: I’sllVF'tJ 9*0(5 1H), 8.20 (d, 1H), 8.12 (d, 1H),
7.40-7.50 ( 2H)/(7 30(d 1H, 7.20 (d, 1H), 6.90 (d, 1H), 5.05-5.15 (m
1H), 4.65-5.75 (m 2H), 4.40-4.50 (m 1H), 3.90 (d, 1H), 2.00-2.30 (m

2H), 1.50-1.80 (F@lloﬂrﬁgth@prﬁ&dﬂtrelﬁ%ﬁpl@ﬂ-ﬁ(a—rE-J exepteastiaying s s spec: M-H+ =

627.2. 109 01/ 70232 PCT/ us 1 Q7094 a 33 Pre t.iqn
Thi eno[ 3, 2-% “E’fﬁF‘S‘gH’eli‘Vé‘dﬁ‘e@aSP 9@8F5118“%F F%({ ?? §§ “323 ﬂ@‘{"ﬂ%é’ﬁ?’f‘f‘? 7R) 7-
met hyl - 3- 0xQhidnd[$2b] thﬁdpﬂ@feozr@&lkwh@wid"dbﬂ@ulaomle‘ @mdx)/hoaaz;ep@mvezkhymaar banoy|

b1 Exanpl o Qomrosy F NMEL B0 Subet I8 phigmaED, 750 18D, 73618, 11, 1 BEsPr ocedur e

trifl UOI(P”EHE)WOWH'}I;W@(% a5 0ylo (&hhQy, 1des. 8f)Qﬁ1 2}®ynudl4rse(r3 gl 3.0my!
chI ori de" hi eno| 2-b] thi ophene- 2- car Oxébl c acid

" qui nol i ne- 6L &k BAUA20¢maile 1 S \Re (F‘h%I“I)EPP11é) (ms 8HY dlasérospIay Wpeg 0 (s,
1H), 8.10-8\K¢+(ms13H), 7.80 (s, 1H), 7.50 (s, 1H), 7.25 (s,

Example 34
15  Preparation of Benzofuran-2-carboxylic acid {1-[(4S,7R)-7-methyl-3-ox0-1-(pyridine-2-

sulfonyl)-azepan-4-ylcarbamoyl]-cyclohexyl }-amide

Following the procedure of Example 12 (a-m), except substituting "N-Boc-amino-
cyclohexane carboxylic acid" for "Boc-L-leucine" and "benzofuran;2-carboxylic acid" for
20  "quinoline-6-carboxylic acid" gave the title compound: 1H NMR: 8.74-8.73 (s, 1H), 8.02-
7.91(m, 2H), 7.71-7.69(d, 1H), 7.58-7.28(m, 6H), 6.73(s, 1H) 5.10-5.08(m, 1H), 4.78-
4.73(d,1H), 4.44-4.13(m, 1H), 3.86-3.81(d, 1H), 2.33-2.01 (m, 6H), 1.98-1.40(m,8H), 0.99-
0.97(d, 3H); Electrospray mass spec: M+H" = 553.4.
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101 H), 7.0 (d, 1 H, 6.80 (d, 1 H, 5.0-5.10 (m 1 H), 4.60-4.80 (m 2H),
4.40-4.50 (m 1 H), 3.90 (d, 1H), 2.10-2.20 (m 2H), 1.50-1.80 (m 5H),

0.9-1.0 (Wb o9%d232 El ectrospray mass spec: MH+ = 631.2. pranxbgodds 15
Preparati on of Benzofuran-2-carboxylic acid {

1-[(4S, 7R) - 7- et hyI - 3-0x0- 1- (pyri di ng- 2-
sul fonyl ) - azepan- 4-yl car banoyl ] - cycl g#?é&@}&i%-am de 000 61/l NNON O
Fol | owi ng tb%pﬁfaﬁ&ﬁ&‘ﬂhﬂ)pﬂéne@(@mx iclaid @), 3-diedy PU - (@B IRY17trbtifly1g-oxo-

"N- Boc- ami no- cycl ohexane carboxylic acid" for "Boc-L-Ieucine” and

" benzof ur and 2P¥idinsoksptiopyl h%%eH&M‘b‘FarbaZ@PYlldﬁ‘fyﬁbPW% 6- car boxyl i c aci d" gave
the title conmpound: 1H NVR 8 4873(s 1H), 8.02 7.91(m 2H),
7.71-7.69(d, 1H), 7.58-7.28(ik b11), 6.73(s, 1H 5.10-5. 08(m 111), 4.78-

4.73(d, 1H), 4- 4. 3P y '3.86-3.81(d, 1H), 2.33-2.01 (m 6H),
1.98-1. 40(mgw/ho\/¢kiq 0.97(d, 3H); Electrospray mass spec: MH+ = 553.4.
110 WO 01/ 70232 ¢PCY/ USO 7094 Exanple 35 Preparation of

Thi ophene- 3- car box?ﬂ’c acid {(S)-3,3-dinethyl-1-[(4S, 7R)-7-net hyl - 3- oxo-
1-(pyri di ne- 2- sul fonyl ) - azepan- 4-yl carbanoyl ] -butyl }-amide OS 11 N o O

ON"™ © 5 Foll M1mnghepwcaﬁwmmﬁleﬁzmb @xdegt {uBstMltingeNCERLtert-
substltutl ng "N-Boc-tert- buty nine" for "Boc-L-leucine" and
"t hi ophene- BUiaigy for B%&‘:Ir'éf“‘“%ra“d qtHaRbIeecatRox dicrasidy Jari 8‘“&‘3}“8‘6' gave the

title C0rrpo'éﬂgoxyjiHaMavgthz%ﬂgborgpdﬂld 16 ﬁﬁ@mg 7@(:11-')1 H)77é§((nm2H% 7Jr§m 7.00(m
3 H), 6.60( 7n1 i* mﬂljgﬁ 88(m 1H),
2. 87(m 2 wrﬂ) bo%@(%ﬁ)éq&%m 21H)9§(1%ﬁm1$|9 6Hmyd rﬁ4é2(m)1 ) 1y 1H)
El ect
Fur an- Sjgéﬁﬁégy”@i?g%%sgm@mw’%ma% o, -mb@%m’l%%?%?%ﬂf%xo i

spec: M+H™ =

Example 36
Preparation of Furan-2-carboxylic acid {(S)-3,3-dimethyl-1-[(4S,7R)-7-methyl-3-0x0-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide

=
o e |
(o]
7 i vy
O N\:/U\N\\‘ tryy
S

Following the procedure of Example 12 (a-m), except substituting "N-Boc-tert-

15

butylalanine" for "Boc-L-leucine" and "furan-2-carboxylic acid" for "quinoline-6-
carboxylic acid" gave the title compound: 1H NMR: 8.73(d, 1 H), 7.95(m, 3 H), 7.54(m, 1
H), 7.41(m, 1H), 7.32(m, 1H), 7.26(s, 1 H), 7.01(d, 1 H), 6.56(d, 1 H), 5.08(m, 1 H),

20  4.73(m, 2 H), 4.43(m, 1 H), 3.88(d, 1 H), 2.18(m, 2 H), 1.70(m, 3 H), 1.04(s, 9 H), 0.98(d, 3
H); Electrospray mass spec:’ M+H" = 505 4.
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(pyridine-2-sul fonyl)-azepan-4-yl carbanoyl]-butyl }-amde O ONOS\ CN N
N' O 15 Follow ng the procedure of Exanple 12 (a-m, except substituting
"N Boc-t efyb-o1bed3y! al ani ne” for "Boc-L-Ieucine"” and "furanpgragohoexydic
acid" for "quinoline-6- carboxylic acid" gave the title conpound: 1H NWVR
8.73(d, 1 H, 7.95(m 3 H), 7.54(m 1 I-i)3 7.41(m 1H), 7.32(m 1H),
7.26(s, 1 H, 7.01(d, 1 H, 656(d 225 08(m 1 H), 20 4.73(m 2 H),

4.43(m 1 I'ﬁrepzzfxgatl&g OEThidndd,2-bRehioPheéte- Z&afﬁbxylib aZQ({m) 33-thmethl1-04@s,7rR@7H) ,
0.98(d, 3 El ectrospray_nass sp 4. 111 WD 01/ 70232

PCT/ US01/ omghyl -SpqripPrridjne- bﬁléf?ay%ﬂeaw 6~Vlcar'ﬁf1@w61 @H}éimm e

t hi ophene- 2-carboxylic acid {( -3,3-dinmethyl-1-[(4S, 7TR)-7-

met hyl - 3- oxo-1- (pyri di ne- 2- syl Lo yl)-azepan-4-yl carbanoyl ] - butyl }-am de
n,~- O -~~N OS N ,@43 Wi ng the procedure of Exarrpl e 12 (a n,
except substl i y 0C- ePt- butyl al ani ne" for "Boc-L-1Ieucine"” and
"thieno[3,2-b] thi orEJhene- “car boxylic acid" for "quinol i ne- 6- car boxylic
aci d" gave the titlexonpound: IH NVR 8. 73(d 1 H, 7.92(m 3 H), 7.52(m
2 H, 7.27(m 1H), 7:09(br, I H), 6.80(br, I H, 5 10(m 1 H, 4.77(m 2

H, 4.40(m 1 |'ﬁollo31'1r%“éjpl'oc"edliae of I]_Exa%gﬁcmZ %xnld) excéptggt(sﬁtutlgg ) BoQ—te?t5( d, 3 H;

El ectrospray mass 10 38 Preparation of

Benzof ur an-Rutdalariesx \for "@Oaérléucﬁf(eS)de1@?@[%@&‘910@&"{3@@@@110@%fqliyI 3- oxo0-
1-(pyri di nerga Sl QDN Iy AE ERA Lk il A RATBNd: 18NMR: k73 Hen, PPdmN 15 b

H), 7.52(m, 2 H), 7.27(m, 1H), 7.09(br, 1 H), 6.80(br, 1 H), 5.10(m, 1 H), 4.77(m, 2 H),
4.40(m, 1 H), 3.87(d, 1 H), 1.90(m, 5 H), 1.05(s, 9 H), 0.95(d, 3 H); Electrospray mass
10  spec: M+H* =577.2.

Example 38
Preparation of Benzofuran-2-carboxylic acid {(S)-2-cyclohexyl-1-[(4S,7R)-7-methyl-3-o0xo0-
1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-ethyl }-amide

N O

. Following the procedure of Example 12 (a-m), except substituting "N-Boc-L-
cyclohexylalanine" for "Boc-L-leucine” and "benzofuran-2-carboxylic acid" for "quinoline-
6-carboxylic acid" gave the title compound: 1H NMR: 8.74(d, 1 H), 7.96(m, 3 H), 7.55(m, 1
H), 7.42(m; 2 H), 7.28(m, 2 H), 6.77(d, 1 H), 6.51(m, 1 H), 5.14(m, 1 H), 4.77(d, 1 H),

20  4.69(m, 1 H), 4.43(m, 1 H), 3.85(d, 1 H), 2.18(m, 2 H), 1.85-0.98(m, 18 H); Electrospray
mass spec: M+H" = 581.3.
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Fol l owi ng the procedure of Exanple 12 (a-m, except substituting "N Boc-L-
cycl ohexyl al ani ne" for "Boc-L-1eucine" and "benzof uran-2-carboxylic acid"
for "qui ngbigige238- car boxylic acid" gave the title conpoungctiidogos 8. 74(d,
1H, 7.96(m 3 H), 7.55(m 1 H, 7.42(m 2 H, 7.28(m 2 H, 6.77(d, |
H, 6.51(m 1 H), 514(m 1H) 4. TTEAmplk 39) , 20469(m 1 H, 4.43(m 1
H, 3.85(d, 1 H, .. 1.85-0.98( b‘g& El ectrospra nmass
spec: Meh+ Brepation o EEYEHW@Y?‘?‘)”GZSIQ {FORrugions o SR Aty g@x‘éllepar ation

of Furan-2- @ﬁ&ﬁéﬂyjsﬁl?o@ﬁlagep{i& %1&&%6&1?&%?‘ lardicel (4S, 7R) - 7- met hyl - 3- oxo- 1-
(pyri di ne-2-5Sul fonyl) -azepan yl carbanoyl J-ethyl }-amde OO N ON ~~ N

f ~HII \O H O=\05, I|vmngthe procedure of Exanpl e 12(arr)

except subst tutl 4 o i cyclohexyl al ani ne" for "Boc-L-Ieucine" and
"furan- 2cabx ald ?or "qui nol i ne-6- carboxylic acid" gave the title
conmpound: 8H7 , 7.62(m 2 H, 7.53(m 2 H), 7.13(s, 1 H),
6.94(d, 1 H) : 651(m | H, 5.18(m 1 H, 4.77(d, 1 H),
4.63(m | : 3.86(d, 1 H, 2.10(m 2H), 1.87-0.93(m 18 H);

ElhiegfoFIQS r gycarl 8893 “iu&gstﬁeprache@ofﬁxwéia i% X CePf(S& t*?‘k)%ga&?#e% g ?‘;, oxo-
# ( er %IY necy%io‘he)tgmmﬁa f&lz'lsaﬁn-lglmmecafdbmh c&rbo@thby&ldl for BftiifdEnds O S N O
carboxylic acid" gave the title compound: 1H NMR: 8.73(d, 1 H), 7.62(m, 2 H), 7.53(m, 2

H), 7.13(s, 1 H), 6.94(d, 1 H), 6.77(d, 1 H), 6.51(m, 1 H), 5.18(m, 1 H), 4.77(d, 1 H),

4.63(m, 1 H), 4.25(m, 1 H'), 3.86(d, 1 H), 2.10(m, 2 H), 1.87-0.93(m, 18 H); Electrospray

10  mass spec: M+H' = 531.2.

Example 40
Preparation of Thiophene-3-carboxylic acid {(S)-2-cyclohexyl-1-[(4S,7R)-7-methyl-3-oxo-
1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-ethyl } -amide

15
Following the procedure of Example 12 (a-m), except substituting "N-Boc-L-

cyclohexylalanine” for "Boc-L-leucine" and "thiophene-3-carboxylic acid" for "quinoline-6-
carboxylic acid” gave the title compound: 1H NMR: 8.74(d, 1 H), 8.00(m, 2 H), 7.66(d, 1
H), 7.46(m, 3 H), 7.28(d, 1 H), 6.90(d, 1 H), 5.14(m, 1 H), 4.43(m, 1 H), 3.82(d, 1 H),

20  2.16(m, 2 H), 1.90-0.96(m, 18 H); Electrospray mass spec: M+H" = 547.2.
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15 Foll ow ng the procedure of Exanple 12 (a-n), except substituting

"N- Boc-L- cycl ohexyl al ani ne" for "Boc-L-I|eucine" and

"t hi ophengodngeaasboxylic acid" for "quinoline-6- carboxyliecaqisdio@save the

title conpound: 1 HNWR 8.74(d, 1 H, 8.00(m 2 H, 7.66(d, 1 H), 7.46(m
3 H, 7.28(d, 1 H), 6.90(d, 1H) 5 @m H, 4.43(m 1 H), 3.82(d, 1 H),
20 2.16(m 2 H), 1.90-0. 96%‘{3 ;. El ectrospray. nass spec: MrH+ = 547, 2.

113 WO 01/ yorspatiopef StpiphTnes.2- @%ﬂw& ZZFfrh@P‘)é‘&eﬁFa‘tﬁ(%)ﬁzﬁfCthexyl 1-

3- Met hyl - AR)Z-Rbthy PV o -DF ridin&-BIsRIaY ) Iabep@fiu 1 dafbamodi-6HGl) ahgaey | - | -
[(4S 7R) - 7- rrﬁhy)l 3- o¥<o 10 p???d?neszmg)faor?gl)@azepag?ﬂ fl}ar banoyl ] - et hyl

-amde i -NO O S \'N NOO Fol | ow ng the procedure of Exanple 12
(a r’r) exce t Boc L- cycl ohexyl al ani ne" for' Boc-L-|eucine"
and "3-Met h &bl 4., f)yrl di ne- 2-carboxylic acid" for

qU| nol i ne- 6- car o *|' cid" gave the title conpound: 1H NVR 8.75(d, 1

: 798(m 2 H), 5(m 1 , 7.40(m 2 H), 7.33(m 1 H), 6.75(d, 1 H,
650(m 1 , 5;09( 1H, 479(d 1H, 4.68(m 1 H, 4.47(m 1 H,

3.87(d, sl |'ﬁo11oaur%%e,sprgce'a‘)me O?E%gﬁ 12](a|_rl)h) e)gcg%:lsul%?lfu@i Fg’?{(l Boctd H);

El ectrospray nmass spec f eparation of
( 2R, 4aR, 8aR)yclobexylaesing” ﬁEﬁB@{@lﬂl]?Kﬂﬁ"cﬁdd e-Methydfreldy2-hlcpaising-2qadpoxylic

((4S, 7R) - 1- nets ny "

L oxo, az et 15 STMLI BB GRIRL B gaye he il ompounds HAMR AT 1D
15 Fol | owi ng98(le2 pl.ct¥eGuy eHp7.4Bkm e 7.3 2, 4 Hy) . 7¥d.deipx 6.50(s § DA%y, " met hy |
sul f onyl chl qu I h

"(2R 4aR, 8a€2§—I %(;79&‘%?&*90‘%%@12% f%ﬂf i Olgfﬁy@ ca? bﬁﬁ 3?%93017 ’lch?r

"qui nol Ime-B%aQb(mgyDH() Heitdsprayomass spee: Mi-H e 596€énpound: 1H NVR 7. 65 (d,
1H), 5.0 (d, 1H), 4.45-4.50 (m 1H), 4.30-4.35 (m 1H), 4.25

Example 42
Preparation of (2R,4aR,8aR)-Octahydro-benzo[1,4]dioxine-2-carboxylic acid [(S)-1-
((4S,7R)-1-methanesulfonyl-7-methy 1-3-oxo0-azepan-4-ylcarbamoyl)-3-methyl-butyl]-amide

crj*\ﬁL Ok

Following the procedure of Example 12 (a-m), except substituting "methyl
sulfonylchloride" for "pyridine-2-sulfonyl chloride” and "(2R,4aR,8aR)-Octahydro-

15

benzo[1,4]dioxine-2-carboxylic acid" for "quinoline-6-carboxylic acid" gave the title
compound: IHNMR: 7.65 (d, 1H), 5.0 (d, 1H), 4.45-4.50 (m, 1H), 4.30-4.35 (m, 1H), 4.25

20 (d, 1H), 4.0 (d, 1H), 3.80 (d, 1H), 3.50 (t, 1H), 3.30 (s,A2H), 3.15-3.2 (m, 1H), 3.30 (s, 1H),
1.3-2.2 (m, 15H), 1.20 (d, 3H), .0 (t, 6H); Electrospray mass spec: M+H" = 502.4.
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20 (d, 1H, 4.0 (d, 1H), 3.80 (d, 1H), 3.50 (t, 1H), 3.30 (s, 2H), 3.15-3.2
(m 1H), 3.30 (s, 1H, 1.3-2.2 (m 15H), 1.20 (d, 3H), .0 (t, 6H;

El ect rospyayipess spec: MrH+ = 502. 4. 114 WO 01/ 70232 PCTpEsako Ddfao4

Exanpl e 43 Preparation of Furan-2-carboxylic acid

[(S)-2-cycl ohexyl-1-((4S, 7R)-7- et hyhxﬁn 5@3 1-

propyl - azepan- 4-yl car banoyl ) - et hyl | )

[(S)-2-Cycl mwwrr of Hugag- @rWthBaCWb%@ydphﬁ@ﬂﬂ;£(4S|»7R@17cfwlwl éi’éfbén 4-yl carb
amoyl ) - et hyldeaeham- ﬂcﬁf;drﬁjoyi)%'fﬁyi]%bfé ester [(S)-2-Cyclohexyl- |
-((3S5,4S, 7R - SP hydr oxy - azepan- 4-yl carbanoyl )- ethyl]-carbamc

acid-tert-bu est 12 a-e, except substituting "Boc-L-
cycl ohexyl al h‘ﬂr ' Bog;L-leucine", 1.5 g, 3.78 nmol) was dissolved in

......

CH2C12(30 10 nL)l, then propi onal dehyde (0.41 nL, 5.67 mmol) was added.
Then, sodi um borohytrnde (1.6 g, 7.56 mmol) was added and the reaction

m xture was stirred RT for I h. The reaction m xture was concentrated
in vacuo by rotary evaporation, then the filtrate (silica gel, 1-4% MOH
CH2C12) to wi ESHZ-CM@OHeiXﬂFle((&S)ﬁ)&Dﬂiihbaka-Mbthﬂ-lsmbi))d-aQQW-ymanbalgwl)—

El ectrospr ay, .4. 15 b.

(S)-2-Am no- gln'g ﬁbgﬁlcxaﬂdwm‘ftg Stﬁ , TR) - 3- hydr oxy-7- net hyl - | - propyl - azepan- 4
-yl)- propi onam qu)HGchldhexyl-oanelsﬁk)G HyHroi - 7nhethyaspadéteidarbamayl)st i rred

sol ution of t hyl -

- propyl - aze Q&ﬁfaé’f‘%’?aﬁ ')I%/ty leets?ﬂ/ l%x(“?ﬁlscélaﬁa%cﬁptéwgm?gg B7°5Jn$ est er (1.4
g, 3. ﬁ mol )cytlﬂhdY?lemﬁlQ fm )BocIhRudigaCL.5 @/B.78 minul) &av\@issolvadl i (El@jdilzfm’ 22 at

RT, the oncentra rot ar oration an sed in
the next0 o380 BF HPPRBTety B CALML o7 AL V5 - 40 St boroards

Fur an- 2- Car Q‘D& | 7.66 @@iol} was added and the reaction mixture was stirred at RT for 1h. The
[(S)-2- cycl ohexyl -1-((3S,4S, 7R) - 3- hydr oxy- 7- net hyl - | - 5"
azepan- 4-yl gchwp)re @(@hggn]:engﬁqe@él vacuo by rotary evaporatlon t en t e flltrate (s1hca

1- (3- D et hydeprismopeony Ch;d;)84 Wﬂdqwm%fngh% agmee Q)lldg&ﬁ]g 1%@1) was added

to a solution of furan-2- carboxyl ic acid (0.0
(S) - 2- Ani nofé,e%ryﬁﬂrmaéy FRogE M+H" =440.4. ,
((3S, 4S,18R) - 3- hydr oxy- 7- et hyl - | - propyl - azepan- 4-yl ) - propi onam de (0.15 g,
0- 36 mmol), b. (S)-2-Amino-3-cyclohexyl-N-((3S,4S,7R)-3-hydroxy-7-methyl-1-propyl-azepan-4-yl)-
propionamide
HCl in dioxane (4.0 M, 15 ml) was added to a stirred solution of [(S)-2-
Cyclohexyl-1-((35,4S,7R)-3-hydroxy-7-methyl-1-propyl-azepan-4-ylcarbamoyl)-ethyl]-
20  carbamic acid tert-butyl ester (1.4 g, 3.0 mmol) in MeOH (5 ml). The reaction mixture was
stirred for 2h at RT, then was concentrated in vacuo by rotary evaporation and was used in

the next reaction without further purification (1.4 g).

c. Furan-2-carboxylic acid [(S)-2-cyclohexyl-1-((3S,4S,7R)-3-hydroxy-7-methyl-1-propyl-
25 azepan-4-ylcarbamoyl)-ethyll-amide
1-(3-Dimethylaminopropy!)-3-ethylcarbodiimide (0.10 g, 0.53 mmol) was added to
a solution of furan-2-carboxylic acid (0.059 g, 0.53 mmol), (S)-2-Amino-3-cyclohexyl-N-
((3S,4S,7R)-3-hydroxy-7-methyl-1-propyl-azepan-4-yl)-propionamide (0.15 g, 0.36 mmol),
4-methylmorpholine (0.14 g, 0.16 ml, 1.44 mmol), hydroxybenztriazole (0.071 g, 0.53
30  mmol) in DMF (2.0 ml) and was stirred at RT overnight. The reaction mixture was then

warmed to RT and was stirred overnight. The reaction mixture was diluted with EtOAc 30
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4- et hyl norpholine (0.14 g, 0.16 m, 1.44 mol), hydroxybenztriazole (0.071
g, 0.53 30 nmol) in DM (2.0 M) and was stirred at RT overnight. The
reacti on wophmsgawas then warmed to RT and was stirred opefrnisghbzood he
reacti on mxture was diluted with EtOAc (30 115 WD 01/70232 PCT/ US01/ 07094

washed 3,\_(3; tnEIR Dhen B @rb%ne dd'neg@ltmpne@ﬁmﬁﬁatg gméﬁ!df AhnEentrhied Lne\{gaggm ea

COﬂCGﬂt rate n vacuo of’ar evapo t1on I’OI'TB.'[O grapne
gel, 2.5% mmam@;@@n . o}nrmadogmp@ed ¢s111ca gelcbﬁ%MﬁQH/(QHv@B )¢ vidtdvhe:

El ectrospr ay; érgosnrspo}sl a(e(?igg’?%@H 34 c{rﬁwayénas Fur anyé—canboxylic acid

[ (S)-2-cycl ohéX -1T-propyl -azepan-
4- yI carbam)yl) ethyl] am de Sul fur trioxide- pyr|d| ne corrpl ex (0.0.35 g, 2.2

Ut
109 2" ool dramm Ll S Dol o clpedb F SR b a3 ropyt-amcpan-
azepan- 4-yl qzyndaﬂ,amwl) ctﬁjz]hlyxlnjdeam' de (0 19 g, 0.44 mml) in DMSO (4.0 m) and
10 triethylam ne (0. tirred

S
reaction m xtur eSHEE m‘ﬂﬁ‘qelﬂyélﬂmﬁf?‘ﬁpl%@3 & ﬁ@r{mﬂﬂgwwgg?édowl?‘h&a QOAC.

Then, the ORgARDLGalbBYBIc AWBS(SIR S ycloheR}l I-ASS, 83| TRY-3- hycmsxymemeﬂim -piepi ned
organics were dried wth magaﬁem umsul fate, filtered concentrated in

vacuo, and PPRTH-sgabynesd-eihl-anae Mo P4H MmN P 4HdmD 2adt hy| ene

chl ori dey gw&fﬁéﬁs‘né cotsh%ﬂwmgdm(s@n&éi AT le91°/9 Tﬁelﬂezwam? oftéGas 1 H,
7.11(d, 1 ) 2(d H, 6.49(d, 1 H, 5.29(m 1 H),

4.69(m 1 H)dllutsd L watell thep waseneetﬁsl with EfgAc. 2Tf@n(th<f orgarify layer wagwes 81(m 29
H, Electr O3Rf A4 %nﬁep Ge c%ed or4a%% %ere@fﬂ@%t? (n%éné:) Sty ffﬁre 'tﬂ@re(af

Thi ophene- 3-car o ic acid f ohe 3-o0x0- 20
1- propyl - azem;nntmeyllmwbam?b‘)nf@dh’yIcylumnwhk@mtograph)cﬁwq\metwommyleow ng the

procedur e thl'éé !\v%tﬁl‘?htfe%log%()unﬁ)f ?ﬂnﬁ\/e ttiﬁ;!ﬁ\)p? gﬂ%ﬁhﬁﬂ%& ar bOXy' e

acid" for uran car box
7.62(d, 15 Hy,04@, 4H0c592(cﬂ.1|}5),62?9(®,41(1d) 529@,,1 1, 8(ch, 1 H), I-3)40(<6 145(3108(1‘:1,24),

5.27(m 1 H)(—I),Z?gﬂ%q:( ]IS'§|)O’81ﬁ gzé(xﬁﬁE%ct@sgrag%egﬁ%% ’R&% H)m% 154( m 2H,

1.87-0.87(m ectros

Example 44
Preparation of Thiophene-3-carboxylic acid [(S)-2-cyclohexyl-1-((4S,7R)-7-methyl-3-oxo-
20  1-propyl-azepan-4-ylcarbamoyl)-ethyl]-amide

Following the procedure of Example 43 (a-d), except substituting "thiophene-3-carboxylic
acid" for "furan-2-carboxylic acid” gave the title compound: 1H NMR: 7.62(d, 1 H), 7.40(d,
1 H), 7.04(d, 1 H), 6.80(d, 1 H), 6.45(d, 1 H),‘5.27(m, 1 H), 4.66(m, 1 H), 3.44(d, 1 H),

25  3.09(m, 2 H), 2.54(m, 2 H), 1.87-0.87(m, 29 H); Electrospray mass spec: M+H"* = 448.4,
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WO 01/ 70232 PCT/ US01/ 07094 Exanple 45 Preparation of

Benzof uran- 2-carboxylic acid [(S)-2-cycl ohexyl-1-((4S, 7R)-7-net hyl - 3- oxo-
1- propyl -woewams4-yl carbanmoyl )-ethyl]-amide 0/ | ON NpaAWyse/pobpl | owi ng
t he procedure of Exanple 43 (a-d), except substituting

"benzof uran-2-carboxylic acid" for gfda jQ carboxylic acid" gave the
title conpound: 1H NVR 7.98(d 6. 90(d,

| H), 6.50( Brepz}rat}q)n of @eg@(\mm- -cqq};oxyjl_;')c ec;(l {ﬁS) 2 C)Lq)loheggylzﬂo(ﬁ)s 73)-7 ]n&thylg’aD OO(m 2

H), 2.56(m }—az a%-&r'ﬂcgpzﬁﬁg ])?egnyllj)-ann@ ectrospray mass spec: MrH+ _
482. 4. 10 Ex Preparatlon of

1- (3-Cycl oh -prOpqpei;i>fngy cycl ohexanecar boxylic acid ((4S,7R)-1-
h

cycl ohexyl ne ”-7NQ§L | -3 oxo-azepan-4-yl)-anide 0O NNo Q/Yf No
15 Fol | owi ng t Re Prgcel of Exanple 43 (a-d), except substituting

"N—Boc am no- cycl oh ne carboxyllc aci d" for "Boc-L-cycl ohexyl al ani ne"
and "cycl ohexanecar dehyde" for propionaldehyde and

cyclohexyl 3-propionic. acid" for  "furan-2-carboxylic acid" gave the title
conpound?® ~ 1Frligwing the prycgdyre of Hrample 43 <2(@ EXERpE; Subsstumg é)eQ@f‘(rﬁ‘i‘zfﬂPOXYQMO (d,
1H), 3. 00- 3ac11@ f()mfux%kbzacaxcﬁoﬁﬁlc?acﬂg ghvdthértdcomp&ln@CiE RIAL AORE$D), 20 Spec:

M+H+ 502. 4. Exanple 47 Preparation of Benzof uran-2- carboxyllc aci d
[1-((4S, 7R) 73}5@y@IHih’é%(B AgDRG-H0. WHY,I,30(d31 H), 5.28(m, 1 H), 4.67(m, T H), 3.40(d, 1

0X0-azepan- ﬁ),ﬂ(%%?f‘ﬁ%'%(&b%? b§§-ﬁ|8b(n%% Q-f)'; Echtrospray mass spec: M+H* =
482.4. ‘
10
Example 46
Preparation of 1-(3~Cyclohexyl-propanoylamino)-cyclohexanecarboxylic acid ((4S,7R)-1-
cyclohexylmethyl-7-methyl-3-oxo-azepan-4-yl)-amide

o 0
5 ’

15  Following the procedure of Example 43 (a-d), except substituting "N-Boc-amino-
cyclohexane carboxylic acid" for "Boc-L-cyclohexylalanine" and
"cyclohexanecarbaldehyde” for "propionaldehyde” and "cyclohexyl-3-propionic acid" for
"furan-2-carboxylic acid" gave the title compound: 1H NMR: 7.40 (d, 1H), 7.15 (d, 1H),
5.10-5.20 (m, 1H), 3.40 (d, 1H), 3.00-3.10 (m, 2H), 0.80-2.40 (m, 45H) ; Electrospray mass

20  spec: M+H" = 502.4.

Example 47
Preparation of Benzofuran-2-carboxylic acid [1-((4S,7R)-1-cyclohexylmethyl-7-methyl-3-

oxo-azepan-4-ylcarbamoyl)-cyclohexyl}-amide

(o]
N f N
WNQMCAO
o} “

Following the procedure of Example 43 (a-d), except substituting "N-Boc-amino-

25

cyclohexane carboxylic acid" for "Boc-L-cyclohexylalanine" and
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ON. N NQ 25 0 Follow ng the procedure of Exanple 43 (a-d), except
substituting "N Boc-am no- cycl ohexane carboxylic acid" for

"Boc- L- cwybaiewbal ani ne” and 117 WO 01/ 70232 PCT/ USO01/ 07 884/uso1/07094
"cyclohexanecarbaldehyde" for "propionaldehyde" and

2 oo g oAt ReR iy or Hnignal dh 3" GiaCBlraaNYan Lo i BN ol 1
il—l)05 g 28 (Sf,uraihlﬂ)c;arlﬁé&lg-ah'ndl@a\(en“hej t]Il-él)qom'@oﬁﬂ. (I NMR) 7. 6(2((19031.-1}3 736- 7(5?](mglél) Ve
Bt o a8 Bddsdsdin. i BORTont 2005 R AR p PR YE PB Fo0 203 T 35°° 4

[ (S) - 3- met hylos - 40((14132671133)0 g0 @ sh) [Etedtrevpery Inaspipe M-+IEzegosns. 4- y| car banoyl ) -
butyl]-amde / Ol ~Y . N~~CHs Ojjj HC/ CH3 CH3 10 Follow ng the
procedur% of Exanpl e 43 (a d), except substituting "N Boc-L-Ieucine" for
"Boc L- cycl ohexyl al ani ne" and "benzofgdndile & carboxylic acid" for -

furan 2-carboxylic _acid" gave the title cog¥ound Electros?ray nMass spec:

MrH+ = 442, BpgRtion ofBengofyiampsarhoxylic apd d§yp-aethyh 1S, 7R)-7-methyl-3-0xo-1-
(2R 58) 5- ( brabydazbfah - UG Bl gAY AfaL no- 4- et hyl - pent anoyl am no) - 2-

met hyl - 6- 0x0- azepane- |- carboxylic acid benzyl ester O NN OO (r)r, O
Fol | ow ng t cedupeoof Exanple 12 (m, except substituting
" (2R, 5S) - 5- ( PN ,,U/\/w,

(il
H

he CH,

CH,

10  Following the procedure of Example 43 (a-d), except substituting "N-Boc-L-leucine" for
"Boc-L-cyclohexylalanine" and "benzofuran-2-carboxylic acid" for "furan-2-carboxylic

acid" gave the title compound: Electrospray mass spec: M+H" = 442.05 (M + H).

Example 49
15  Preparation of (2R,5S)-5-((S)-2-tert-Butoxycarbonylamino-4-methyl-pentanoylamino)-2-

methyl-6-oxo0-azepane-1-carboxylic acid benzy! ester

Following the procedure of Example 12 (m), except substituting "(2R,5S)-5-((S)-2-
tert-Butoxycarbonylamino-4-methyl-pentanoylamino)-2-methyl-6-hydroxy-azepane-1-
20  carboxylic acid benzy! ester" for "quinoline-6-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-
methyl-3-hydroxy-1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide gave the
title compound: 1H NMR: 7.40-7.35 (m, 5H), 5.26 (m, 1H), 5.13 (dd, 1H), 4.91-4.78 (m,
2H), 447 (m, 1H), 4.12 (m, 1H), 3.64 (dd, 1H), 2.32 (m, 1H), 2.10 (m, 1H), 1.70-1.52 (m,
5H), 1.45 (s, 9H), 1.12 (d, 3H), 0.96 (s, 3H), 0.94 (s, 3H); Electrospray mass spec: M+H" =
25  512.2.
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t ert - But oxycar bonyl am no- 4- met hyl - pent anoyl am no) - 2- net hyl - 6- hydr oxy- azepan
e- | 20 carboxylic acid benzyl ester"™ for "quinoline-6-carboxylic acid
{(S) - 3- mewbyhrbz3k (4S, 7R) - 7- net hyl - 3- hydr oxy- | PCT/US01/07094
-(pyridine-2-sul fonyl)-azepan-4-yl carbanmoyl ]-butyl } -am de gave the title
conmpound: 1H NMR 7.40-7. 35 (m 5H) E,@ﬁ@jom 1H) 5. 13 (dd 1H) 4.91-4.78
(m 2H), 4.47 (m 1B, rrg klrf-g“ eéml 2.10 (m
1H), 1.70- 1Psspargtign of @Fﬂzoﬁlrmn%cir OXY!N—&Cld {I_(Si%ﬂ(e@yl S,78)-~ @6“ hyl-14l4) . 0.94 (s,
3H); Electr %ﬁ%@l ﬁﬁebﬁﬂﬁﬁ}% -30Mxbtazepandyidigmtby1) bl \ehide/ 70232

PCT/ US01/ 0709 Exanpl e 50" Preparati on of Benzofuran- 2- carboxyllc acid
{(S)-3-nmethyl-1-[(4S, 7Rf-7-nmet hyl -1-(1- norpholin-4-yl-nethanoyl) - 3- oxo-
azepan-4 yl car ba I ylop-amde CH3 0 CH3 0 NHONI-N /~ O CH3 5
Fol | owi ng t he agple 12 (a-n), except "norpholine-4-carbonyl
chloride" fo - sy hqryh chloride" and "benzof uran- 2- carboxylic
acid" for " cargoxylcfaci d" gave the title conpound: 1H NWR
7.62 (d, 1FD 7.51 (d, 1H), %% 38 (m 1FD 7.22 (m IH, 7.11 (d, 1H, 4.69

1|r‘n|) Eif 1. 6%- lla‘%lg’(v(n?ﬁ tk%ce@r%%]ﬁmé% (a-rﬂ) i)fg?tmmoggj’fhneoll gaibcér{yﬂ hi{gd’ " )%014 (m

Li qui d/ Chr 0r@h@fn@-mﬁ{f&{weﬂwﬁ&palw"beﬁsmr@pﬁ@arbds@wwcﬁlf& %&mo@eaeml e 51
Preparation of (9)-2-(3- %ﬂ ohexy I-proBanog hyl - pent anoi ¢ acid
[ (4S, 7R) - 7- CHROHYS 29id"(2pvaihe HHFqrpponndy |1 H M haﬁ%w )IHé 7o%édda12@p7a$§<any|] am de
H3 O CHH3 @Qy),@.220m; MY, 7.11 (d, 1H), 4.69 (m, 1H), 3.87 (m, 1H), 3.51 (m, 2H), 3.21 (m, 2H),

3.07 (m, 1H), 2.14 (m, 1H), 1.66-1.85 (m, 3H), 1.26 (m, 3H), 1.17 (m, 3H), 0.94 (m, 6H);

10  Liquid/Chromatgraphy/Electrospray mass spec: M+H"* = 513.21

Example 51
Preparation of (S)-2-(3-Cyclohexyl-propanoylamino)-4-methyl-pentanoic acid [(4S,7R)-7-
methyl-1-(1-morpholin-4-yl-me thanoyl)-3-oxo-azepan-4-yl]-amide

wé o

Following the procedure of Example 12 (a-m), except "morpholine-4-carbonyl chloride" for

15

"pyridine-2-sulfony! chloride" and "cyclohexyl-3-propionic acid" for "quinoline-6-
carboxylic acid" gave the title compound: I1H NMR: 6.94 (d, 1H), 5.85 (d, 1H), 4.59 (m,
1H), 4.40 (m, 1H), 3.61 (m, 4H), 3.19 (m, 2H), 3.10 (m, 2H), 2.02-2.28 (m, 4H), 1.77 (m,
20 1H), 1.50-1.69 (m, 6H), 1.32-1.46 (m, 4H), 1.25 (d, 2H), 1.01-1.19 (m, 4H), 0.87 (m, 6H);
Liquid/Chromatgraphy/Electrospray mass spec: M+H" = 507.27.

119



V -/0 15 CH3 Followi ng the procedure of Exanple 12 (a-m, except

"nor phol i ne-4-carbonyl chloride" for "pyridine-2-sulfonyl chloride" and
"cycl ohexyb-03~7p130pi oni ¢ aci d" for "quinoline-6- carboxyliecagisdio@save the
title conpound: 1H NVR 6.94 (d, 1H), 5.85 (d, 1H), 4.59 (m 1H), 4.40 (m
1H, 3.61 (m 4H, 3.19 (m 2H, 3. (M. s2H), 2.02-2.28 (m 4H), 1.77 (m
20 1H), 1.50-1.69 (m 6H), 1.32-1.4 , 1.25 (d, 2H), 1.01-1.19 (m
4H), 0.87 (Prepasatipn of QMS)ﬂl{@DFZaHh{Bgnmﬁiw)LEylemthwpbayliwﬂtésm@[yéc M- HH+-=

507.27. 119 [ 702 P S01/ 0709
(2R, 5S) - 5- {pe\é\gyoy%ar?l(x? }32 glgi%r -%J 030 azepd ane‘i car|1:3)c(> rﬂ% aclld)E(?etrahyed (]aﬁy?fgr! n]ﬁ%mde

pent anoyl am no_}- | - azepane 1 car boxylic acid
(tetrahydro% Zg}m VWOV ONN.. NrN{ ,O OOV 5
Fol I owi ng the pr Sdur e o Exanpl e 12 (a-m), except

tetrahydro pyran- 4-am no- carbonyl chloride" for "pyridine-2-sulfonyl

chloride’ and "bgjig AeRPXVddle BCRIN). edcObt " d-bRger-fagabboxylic
aci d" gzsve the titl glﬁdc%ﬁp%%%éa eb)@ l\/Fsge % )ec%lt te%%m i)}‘}7 58 (m 3H),

7.20-7.30 (mbonﬂ)chlond@SFO( yriding-, 2 sslfml c(hépndﬂend "Qeraeﬁl(r ap-2-qahyoxylic ®BL'4. 90 (m

1H), 4.65-4 30  on . 5
3 a5 90 (f}%i3 Mpélkbcszégﬁg %g ]"t%%tﬁ Eefihutld 1615 “?ﬁ"Hh 653’(‘1le(il[)’%’(jﬁpd(msH) v
1.00 (d, 6I—I)506héHD,r7029p7 é@/(nntl‘sléﬂ(!ﬁrié,dﬂ)l\ﬂk?@(d 11527.04 (d, B #0et. B3 mPr epar at i on

of (S)-2-{ S) I h I m noj - 4-
5 ot hyi - pilk AR5 TARTRAT) 30 RLIR e R A e 308 s g R A AT
}-4- et hyl - lfﬂ))e msams CmaRH)J1. .41 1y I(mﬂiﬁ)el’ 2(Fdd BYO1.80 (d, 8H); Eldcfrospray mass

I -[ (2R, 5S) - ‘g l g{i But oxycar bonyl am no- 4- net hyl - pent anoyl am no) - 2- 20
net hyl - 6- hy®F Q‘{?%ze%) 1-yl] - met hanoyl } - ani no) - 4- met hyl - pent anoi ¢ aci d

met hyl ester [ (S)-3-Mthyl- |

-((4S, 7R) - 7- net hyl - 3 hydr oxy- azepan-élx-ale f:ea5r3bam)yl ) - butyl]

Preparation of (S)-2-{[1-((2R,5S)-5-{(S)-2-[(1-Benzofuran-2-yl-methanoyl)-amino]-4-
15  methyl-pentanoylamino }-2-methyl-6-oxo-azepan-1-yl)-methanoyl]-amino }-4-methyl-

pentanoic acid methyl ester

N 0
a. (S)-2-({1-[(2R,5S)-5-((S)-2-tert-Butoxycarbonylamino-4-methyl-pentanoylamino)-2-

20  methyl-6-hydroxy-azepan-1-yl]-methanoyl }-amino)-4-methyl-pentanoic acid methyl ester

[(S)-3-Methyl-1-((4S,7R)-7-methyl-3-hydroxy-azepan-4-ylcarbamoyl)-butyl]-
carbamic acid tert-butyl ester (Example 12a-i, 500 mg, 1.4 mmol) was dissolved in THF (7
ml), then (S)-(-)-2-isocyanato-4-methylvaleric acid methyl ester (180 mg, 1.05 mmol) was
25  added and the reaction mixture was stirred at RT for 2 h. The reaction mixture was
concentrated in vacuo by rotary evaporation, and chromatographed (silica gel, 1 % to 2 %
MeOH/ CH,Cl,) to yield the title compound as a white solid (91 %, 506 mg):
LC/Electrospray mass spec: M+H" = 529.4.
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carbam c acid tert-butyl ester (Exanple 12a-i, 500 ng, 1.4 mml) was
dissolved in THE (7 m), then (S)-(-)-2-isocyanato-4-nethylvaleric acid
met hyl esWwero16d30 ng, 1.05 mmol) was 25 added and the re@@‘qhgm/m'om ure was
stirred at RT for h. The reaction m xture was concentrat ed |n vacuo by

oL Vet A L PILSS LS o iR

I(.C; El eE:E I 0S e pah- FAS-Sne R } -Mikk)-4~mdRPl-gbntan @0 allOmdhy VR32 PCT / USOl/ 07094 b.
S) - 2- .

1- [ (2R, 5S) - 5- ( ( Sf921 B otiorane (8 waealded o\ siredhsgtuten B K- IER3 o xy -
azepan- 1- y{rreitmneytirbadiidano-4nEaiyDydntaebane)- @n@qwdsmmrhw az@fhar 4.0 M

HCl in di oxane (8 rﬂ? was added to a stirred solution ( )9
| -[ (2R 555) yJ-methanoyl }-amino)-4-methyl-pentanoic acid methyl ester (490 mg, 0.93 mmo )} in

((9)-2- tertw@@mmwmwcam Rfkufte WB Bired REDIHARTAMA Vhs EsnbBeaih 6- hydr oxy
- azepan- fﬁféb] met hanoyl } - am no) - 4- met hyl - pent anoi ¢c_aci d net hyl ester
0 gru

(490 ny, fofary pvapp@hpr sdpay useltfipthe agy reagtomyishoyt rthprpusticatiped f or
2.5 h at RTysphen was concentrated in vacuo by rotary evaporation and was
used in the next reaction wthout further purification (430 ng). 10
c.(S)-2-{ [ 1((2R5868) 5-{

} b hycl byt R SR A B e R e D o
aci d met hyl pemsatneylaﬂun@36mydnek%wn&thyhmlmﬁH’l)-n&tlandrm-mndn}e@memyugn(aﬁmd g,

1.12 mol) v 'g’ dteto a solution of benzofuran-2-carboxylic acid (166 g,
1.02 mol ), "(“%5“ f-[(2R 5S9)-5-((S)-2- 15

Am no- 4- net hyl - pem3®|mhﬁmumopre@dméﬂaylbarﬁodﬁyrddamy4 aelRanmbl) why addet hanoy|

}-am no) -4 h ent anoi ¢ met est

di i sopr opyl % ﬁ‘é’ ‘?“ ??a’ox%ff ?&%6 A @@“ﬁéﬁ%ﬁng w&%% azol e
(151 npis 1. Aﬂuﬂ@h&th&@e@%@ﬁﬁmﬂb)ﬁ-ﬁ:@dyM@«B;;]dr@iyLarzélﬁd-1631'1] Mhéﬁb@l}&k@k&)g- IThe .
reaction mxture was stirre vern The react.i on s dilute
with EtOAc (f@t%yme}“ane\ﬁ@ﬁé&wwy ?ftee&43§r%sq° 93 NPpRY» dllSO.faopn@}yPaW%smgand 20
brine, and bHhemldrdcadmh HydioRReA MU Bk 8. 12fhhbI®HEOMFCORHRAE Hvad ed i n
vacuo by rotary evaporation, and chromatographed (silica gel, 2% to 3%

McOH  CH2Ql Stirredgt E}T@Vﬁntghfequ ’tePféloné%’Ffb%d‘f‘i‘élS‘(YZFF‘SWWBlghB4Th%f?36P°“t%w§% eps) :
el ect r ospr ayaMilutcd AAtEDACTI0 B, Lashedlwity &R é{saﬁ@cﬁa& sat NaHCO, and

(S)-2-[(1-Benzof uran-2-yl - et hanoyl ) - am no] -4-neth
pent anoy? anbris} aml thstylrizd Wéﬂlﬁgqgn%sﬂ@pwatf}&irqe%@qm%gﬂﬂyn WFHABY OBIYret hyl - pent
anoi c acid e%&ﬂﬂém, &%d @fomatographed (silica gel, 2% to 3% MeOH/ CH;Cl,) to yield the title

compound (478 mg, 84 % for two steps): electrospray MS: 572.4

d.(S)-2-{[1-((2R,58,68)-5-{(S)-2-[(1-Benzofuran-2-yl-methanoyl)-amino]-4-methyl-
25  pentanoylamino }-6-oxo-2-methyl-azepan-1-yl)-methanoyl}-amino }-4-methyl-pentanoic acid

methyl ester

Dess-Martin periodinane (500 mg, 1.18 mmol) was added to a solution of (S)-2-
{[1-((2R,58S,6S)-5-{(S)-2-[(1-Benzofuran-2-yl-methanoyl)-amino}-4-methyl-

30  pentanoylamino}-6-hydroxy-2-methyl-azepan-1-yl)-methanoyl}-amino }-4-methyl-pentanoic
acid methyl ester (450 mg, 0.79 mmol) in CH,Cl, (16 ml) and was stirred at RT for 3 h. The
solution was washed with 10% aq. Na,S,0;, aq. sat. NaHCO3, and brine. Purification by
column chromatography (silica gel, 1% to 2% MeOH/CH,Cl,) gave the title compound (405
mg, 90%): 1H NMR (400 MHz, CDCl): § 7.69 (d, 1H), 7.54 (d, 1H), 7.49 (s, 1H), 7.44 (t,
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Dess-Martin periodi nane (500 ng, 1.18 mml) was added to a sol ution of
(S)-2- { [ 1-((2R 5S, 6S)-5-{ _

(S) - 2-[ ( lwBeizedsur an- 2-yl - met hanoyl ) - ami no] - 4-nmet hyl 30 pcT/Us01/07094

pent anoyl ami no} 6- hydr oxy- 2- net hyl - azepan- 1 -yl ) - met hanoyl | - am no} - 4- net hyl -

bentanal e 3l dTRLM 7GR LTk B30 (dTTm 3 oA SR heah B O (AR nd v

sat NaHCO3 1Hp G 7 Iod, i 10, 4. Fou.0F (ng aH), GV 71y, 3H)03I:Wr(ﬂ ﬁﬂrb&@:ﬁﬁg(r&m 16i-1ica gel

%to 2% C ve ti.t 0 4 09 400
M-lz CDClBNEQEX,,?C'%b%% %14}“ %Q 3%@“5%1)%@ gzéf) I%‘“‘TEI?‘?Y ?‘aszi/gipeft +?‘“2’R (
01/ 70232 PCI/5lzJS@1/ 07094 , 7.31(t, 1 H, 7.08 (d, 1 H, 6.91 (d, 1 H),
5.03-4.95 (m 2H), 4.84 (q, 1 H, 4.71-4.62 (m 1H), 4.57 (q, 1H),
4.10-4.02 (m 1H), 3.77 (s, 3H), 3.57 (d, 1H), 2.46-2.36 (m 1H), 2.07-
1.99(m 1H), 1.82-1.41 (m 8H) 1. 25]5)(4;[,91@51) 1.02 (d, 12H) El ectrospray

mass spec: MrH+ 571. 4 reparation_ of 2-{
[ 1- ((2R, 5S) P@PF@‘S)IWE-@C%{ @é@?@?&)ﬁa{ﬁs)zl i Bwoﬁaﬁb%wb-math?wp -2ppino]-4-
met hyl - pent gpgy| fin eylkml%omﬁwyr 5098‘91e§¥rﬁp-gﬂ—n4etﬁéhay1pﬁﬁlh@}nﬂiﬂeﬂhylam no

}-4-nmethyl - pentanol ¢ acid g

[ 1- (( 2R, 5S, 68yamic{at@) - 2- [ (I - Benzofuran 2-yl - met hanoyl) am no] - 4- net hyl -
pent anoyl am no

} - 6- oxo- 2- net hyl,- gZepan- I-yI) met hanoyl ] - am no} - 4- net hyl - pent anoi ¢ aci d

rrethyl estew rﬁ—g ) was dissolved in MOH (1.0 m) and H20O (0.5
t hen assiu zmr/b hate (28 ng, 0.2 nmmol) was added and the reaction
mxture was stirred at 15 for 20 h. The reaction m xture was acidified

with col® ag. INHCO, extracted with CH2O 2, washed with brine, and then
dried with av(gme—s{'[lumls,ﬁ&; Ba)tfe{(SFQA[dlcB/dnncg’mfahJZtyi-ate'thamyl) -anongenhethli on by

rotary evaporatio r|f| t|on hr o r.a silica gel,
29 NoOH . CrBeltnopiaming 1%6 %"'Pa‘f‘ﬁ‘ ‘)t‘P?‘Faé“’%‘g nﬂ%’%ﬂﬁﬁ%‘“a(“ﬁ s

obt ai ned  asnethyWsidr €585@g, 00k mﬂab‘l) Nhﬁhé%ﬁz@d M OBYEOnd)gnd HBO&0.6ml), duen 1H), 8.11
g_lc_ié 1? 607( gptaésmnﬁ_q;r_gonateé%S RS 2982 l’(‘ﬂﬁl‘)& ngﬁ, ad7d&§ géfisthe r]éggtfon Zrii)?tgre(vsa’s st}rrl_gd’at 7.35 (t,

15  RT for 20 h. The reaction mixture was acidified with cold ag. 1N HCl, extracted with
CH,Cl,, washed with brine, and then dried with magnesium sulfate. Following filtration,
concentration by rotary evaporation, and purification by column chromatography (silica gel,
2% MeOH/ CH,Cl, to 5% MeOH/CH,Cl,), the title compound (28 mg, 50%) was obtained
as a white solid: 1H NMR (400 MHz, DMSO-dg): 6 8.65 (d, lHj, 8.11 (d, 1H), 7.79 (d, 1H),

20  7.69 (d, 1H), 7.63(s, 1H), 7.48 (t, 1H), 7.35 (t, 1H), 6.60 (br s, 1H), 4.67-4.48 (m, 3H), 4.24
(m, 1H), 4.11 (m, 1H), 3.62-3.49 (m, 2H), 2.01-1.09 (m, 10H), 1.09 (d, 3H), 0.93-0.81 (m,
12H); Electrospray mass spec: M+H" = 557.4.
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(m 1 H, 411 (m | H, 3.62-3.49 (m 2H), 2.01-1.09 (m | O4), 1.09 (d,
3H), 0.93-0.81 (m 12H); Electrospray mass spec: MH+ = 557.4. 122 WO
0

1/70232 WebhHE33/ 07094 Exanple 55 Preparation of (S)- 2 fclr/ukol/droha
(S)-2-[(1-Benzof uran- 2-yl - met hanoyl ) - am no] - 4- net hyl - pent anoyl am no

} - 3- oxo- azepan- 1-yl ) - net hanoyl ] - am E#S@Et hyl - pent anoi ca cid net hyl
ester 5/ I I O\ N p NN /~O O-UF i ng the procedure of Exanple 53
(a-d), exceBtep&aﬂixsltdft(SDtZ flg- (4((§$24S)Behzman&)a-memadoﬁ)@maq]e%mﬁbylk -carboxylic
acid benzyl

"R 58, 6% Pl AP afé"ﬁ@f”?‘?%ﬂ@ﬁﬁ%&ﬁ el bedretfad ety
ester” the tdtdrl e corrpound was obt ai ned H NVR (400 I\/Hz CDC13) : 57. 69 (d,
I H), 4 (d, 1H), 7.49 (s,, 1H, 744(t i H, 731(t 1H), 7.08 (d,
1H), 6.9 (d 1H), 5.06-4.97 (m 2H), 4. 77 4.64 (m | H, 4.55 (m 1H)),

3.93 (d, 77 ﬁﬁi(d I , 2.93 (t, I H, 2.28 (m | H),
2.09 (m 1 1|8 Hf&m 1 24 (m 7H), 1.01 (d, 12H); Electrospray
mass spec: MrH+’ N4 npl e 56 Preparation of (S)-2-{ [1-(4-{

(S)-2-1(1- Benzofuran- -yI noyl) - ami no] - 4- et hyl - pent anoyl ani no
} - 3- oxo- azepan- 1-yl ) - net hanoyl] am no }-4-nethyl-pentanoic acid O
QYN) LNrJYOH O 20 Foll owi ng the procedure of Exarrpl e 54 (a), except

?zbfé't L;lt' g H‘Eé‘ﬁ%ﬁ/‘%‘aiﬁ %lu§e of%ﬁcgﬁ}g gééapcg '?’cc?epr%s uu?ng a3hsMEARARGY!) - am no]

(m;; hgn?yl ] (?Yﬂrﬁbg}sa‘ZG aﬂeulayﬂbomataaaee@ywted(maﬁﬁxy,lk gsired. Cheml 2001)" for
(S)-2-] 59{ Be g g*‘zmw 6.‘?&#&%%916%%??&]3 Larhoryliriacidbrmarhester he e

} - 6- oxo0- 2- n@&rﬂbﬂund was obtained: 1H NMR (400 MHz, CDCls): §7.69 (d, 1H), 7.54 (d, 1H), 7.49 (s,
1H), 7.44 (1, 1H), 7.31 (¢, 1H), 7.08 (d, 1H), 6.96 (d, 1H), 5.06-4.97 (m, 2H), 4.77-4.64 (m,
1H), 4.55 (m, 1H), 3.93 (d, 1H), 3.77 .(s, 3H), 3.61 (d, 1H), 2.93 (t, 1H), 2.28 (m, 1H), 2.09
(m, 1H), 1.88 (m, 1H), 1.81-1.24 (m, 7H), 1.01 (d, 12H); Electrospray mass spec: M+H" =
15 5574,

8

Example 56
Preparation of (S)-2-{[1-(4-{(S)-2-[(1-Benzofuran-2-yl-methanoyl)-amino]-4-methyl-

pentanoylamino }-3-oxo-azepan-1-yl)-methanoyl}-amino }-4-methyl-pentanoic acid

20

Following the procedure of Example 54 (a), except substituting "(S)-2-{[1-(4-{(S)-2-[(1~
Benzofuran-2-yl-methanoyl)-amino}-4-methyl-pentanoylamino }-3-oxo-azepan-1-yl)-
methanoyl]-amino }-4-methyl-pentanoic acid methyl ester" for (S)-2-{[1-((2R,5S,6S)-5-

25 {(S)-2-[(1-Benzofuran-2-yl-methanoyl)-amino]-4-methyl-pentanoylamino }-6-oxo-2-methyl-
azepan-1-yl)-methanoyl]-amino }-4-methyl-pentanoic acid methyl ester" the title compound
was obtained: 1H NMR (400 MHz, CDCls): 87.69 (d, 1H), 7.58-7.37 (m, 3H), 7.32 (t, 1H),
7.06 (br s, 1H), 5.00 (br s, 1H), 4.79-4.63 (m, 2H), 4.58-4.46 (m, 1H), 4.35-4.22 (m, 1H),
3.61-3.22 (m, 2H), 2.21-0.69 (m, 24H); Electrospray mass spec: M+H" = 543 .4,
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azepan- 1-yl ) - nmet hanoyl ] - am no} - 4- et hyl - pent anoi ¢ acid nmethyl ester" the
title conpound was obtained: 1H NWMR (400 MHz, CDCl13): 57.69 (d, 1H),
7.58-7. 3AwOM/7¢13y, 7.32 (t, 1H), 7.06 (br s, 1H), 5.00 (peTrssoibhoss
4.79-4.63 (m 2H), 4.58-4.46 (m 1H), 4.35-4.22 (m 1H), 3.61-3.22 (m
2H), 2.21-0.69 (m 24H); Electrospray nmass spec: MrH+ = 543. 4. 123 WO
01/ 70232 PCT/US01/ 07094 Exanple 57 Preparation of

(S)-4-Methyl-2-{[1- ((2R,58) 2- met hy| EXadpleSy7 4- met hyl - 2- [ (1 - qui nol i n- 8-yl -

Toent anoi ¢ ERRRRIPTHE TP T Ao PR BRRR - et PR TRARALRTE 1,

pr ocedur e oineﬂixmyptmﬁca p(:ﬁaxdjylan&mr}efpcﬁxosazmmlt-)d}magano@iarlmiol {pent&ouxar boxylic

aci d" 51 Benzom an- 2-carboxylic acid" the title conpound was obt ai ned:
1H NI\/R( 00299 LSS EDC13) . 511.70 (d, IH), 8.98 (d, 1H), 8.87 (d, IH),
8.32 (d, IH,

8.01 ((d, 1H), 7.71 (t, 1H), 7.53 (dd, 1H), 7.34 (d, 1H),
4

5.05-4.74 ( -4.52 (m 1H), 4.12-4.01 (m 1H), 3.76 (s, 3H),
3.54 (d, 1 (mHl 2.09-1.97 (m 1H),.1.93-1.39 (m 8H), 1.22
(d, 3H, 1. ectrospray mass spec: MrH+ = 582.4. 15

Exanpl e 58 Preparation ofo( -4- Met hyl - 2-{

[1-((2R 5S)-2-nmethyl -5-{(S)-4{net hyl -2-[ (1- qui nol i n- 8-yl -

met hanoyl ) - am no] - pent anoyl am no }-6-o0xo0-azepan-1-yl)-nethanoyl]-am no
}-pentanoic acid a ~ 'xI ~Oe .N~Y 'OH 20 Follow ng the procedure of

Ex l e 54
(2R 59) 2. %@%"“ﬁg @g?’t‘)f@ps‘;flé"?"h{}lﬁgi(a[( %1‘3"%}@%‘{}“““ J?‘I‘H“l‘t"ﬁa'ﬁé?f’ﬁ‘ylam noj -
pent anoyl anmacid} fcﬁ -'Baizofrangacnrtioxylig acid ttheatitleydoinpaimidrvals opteimed ABINMRE4QD net hyl

(9 5o 1 (0" cBhrtPhk mt p K IR ARRIR A s UDnaaRg 11D, 801 @ 17T G,

pent anoy| amiHp}7-B-(6K QHS, mt(b,yllﬂ)azesaam {m,yiH) - aEt-hsmay, 1H,am 2000 1+ @, 1EY,hy | - pent
anoi ¢ acid . o 3 3.54 (d, 1H), 2.50-2.33 (mn, 1H), 2.09-1.97 (m, 1H), 1.93-1.39 (m, 8H), 1.22 (d,

3H), 1.05-0.92 (m, 12H); Electrospray mass spec: M+H" = 582.4.

15 Example 58
Preparation of (S)-4-Methyl-2-{[1-((2R,5S)-2-methyl-5-{ (S)-4-methyl-2-[(1-quinolin-8-yl-
methanoyl)-amino]-pentanoylamino }-6-oxo-azepan-1-yl)-methanoyl]-amino }-pentanoic

acid

%/L‘é;éwr“\*

20

Following the procedure of Example 54 (a), except substituting "(S)-4-Methyl-2-{ [1;

((2R,55)-2-methyl-5-{(S)-4-methyl-2-[(1-quinolin-8-yl-methanoyl)-amino}-

pentanoylamino }-6-oxo-azepan-1-yl)-methanoyl]-amino }-pentanoic acid methyl ester” for
25 (S)-2-{[1-((2R,5S,6S)-5-{(S)-2-[(1-Benzofuran-2-yl-methanoyl)-amino]-4-methyl-

pentanoylamino }-6-oxo-2-methyl-azepan-1-yl)-methanoyl]-amino }-4-methyl-pentanoic acid

methyl ester” the title compound was obtained: 1H NMR (400 MHz, CDCl;): §11.78 (d,

1H), 8.93 (d, 1H), 8.86 (d, 1H), 8.32 (d, 1H), 8.01 (d, 1H), 7.70 (t, 1H), 7.53 (dd, 1H), 7.29
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met hyl ester" the title conpound was obtained: 1H NVR (400 MHz, CDC13):
511.78 (d, 1H), 8.93 (d, 1H), 8.86 (d, 1H), 8.32 (d, 1H, 8.01 (d, 1H),
7.70 (t, wb)o1/702323 (dd, 1H), 7.29 124 WO 01/ 70232 PCT/ USOPc@ax8d07064, 1H),
4.94-4 12 (m 5H) 3.96-3.48 (m 2H), 2.48-0.78 (m 25H); El ectrospray nass

spec: e Preparation _of

(RS- ([ 10 (1 175 95412 mesins 3PRP L83 P A AAR G P EF HGIo s e pes

pent anoyl amyier k-588.0X0- azepan- 1-yl ) - met hanoyl ] - am no }-4-net hyl - pent anoi c
acid nethyl ester O~-N H/NH ~-OG WJNH O' 10 Follow ng the
procedure of Exanple 53 (a-d), except substituting "(3S,4S)-4-Am no-3-
hydr oxy- azepane- 1- car boxylic acid be@)gayA ieester” for

"(2R, 5S, 6S) - 5- Ami no- 6- hydr oxy- 2- rret zepane-| -carboxylic acid benzyl
ester” ahd Premyratfonyof R): Hésﬁécﬁéﬁ)@[fll ﬁ@tm@r’c\ﬂa?p -drmeghang)-amivet-fryethest er f or

"(S)-(-)-2- Ll B t i

conpound V\B.Ee%?%lt al neg}élffq—}g%%w?lyg ﬁeq?ﬁ%lg%ﬁ?ép%b gﬁ'} Etn(taarng%(r%gpéﬁe}ﬂioo MHz,
CDC13): 15 &fer69 (d, two 1H), 7.57-7.41 (m two 3H), 7.37-7.30 (m two 1H),
7.16-7.08 ( tw 1H), 7.00qand 6.93 (two d, two 1H), 5.11-4.89 (m two
2H), 4.78-4] i SH~2 7388(m two 1H), 3.81-3.75 (two s, two
3H), 3.62 and” 396G (t t 2.97-2.85 (m two.1H), 2.33-2.02 (m
two 2H), 1.88-1.22 (r WO 1.01 and 0.99 (two d, two 12H);

El ect rospray nass spe MrH+ ='571.4. 20 Exanple 60 Preparation of
(R-2-{[1-(4-{(S)-2- [(1 Benzof ur an- 2-yl - met hanoyl ) - ani noJ - 4- met hyl -

pent anoyl am no }-3- oxo-azepan-1-yl)-met hanoyl ] -am no }-4-nethyl - pent anoi c
acid H N 0FE@ldwing te proped@re df| Bxamglel53 (a-d), except substituting "(3S,45)-4-Amino-3-

hydroxy-azepane-1-carboxylic acid benzyl ester” for "(2R,5S,6S)-5-Amino-6-hydroxy-2-

methyl-azepane-1-carboxylic acid benzyl ester” and "(R)-(+)-2-isocyanato-4-methylvaleric
acid methyl ester" for "(S)-(-)-2-isocyanato-4-methylvaleric acid methyl ester” the title
compound was obtained: 1H NMR of a 1:1 mixture of diastereomers (400 MHz, CDCl;):

15 $7.69 (d, two 1H), 7.57-7.41 (m, two 3H), 7.37-7.30 (m, two 1H), 7.16-7.08 (m, two 1H),
7.00 and 6.93 (two d, two 1H), 5.11-4.89 (m, two 2H), 4.78-4.49 (m, two 3H), 3.97-3.88 (m,
two 1H), 3.81-3.75 (two s, two 3H), 3.62 and 3'.60 (two d, two 1H), 2.97-2.85 (m, two 1H),
2.33-2.02 (m, two 2H), 1.88-1.24 (m, two 8H), 1.01 and 0.99 (two d, two 12H);
Electrospray mass spec: M+H" = 571.4.

20
Example 60
Preparation of (R)-2-{[1-(4-{(S)-2-[(1-Benzofuran-2-yl-methanoyl)-amino]-4-methyl-
pentanoylamino }-3-oxo-azepan-1-yl)-methanoyl]-amino }-4-methyl-pentanoic acid
o]
O 1, r
o N foru
) 7/

25

Following the procedure of Example 54 (a), except substituting (R)-2-{[1-(4-{(S)-2-[(1-
Benzofuran-2-yl-methanoyl)-amino}-4-methyl-pentanoylamino }-3-oxo-azepan-1-yl)-
methanoylj-amino }-4-methyl-pentanoic acid methyl ester” for (S)-2-{[1-((2R,5S,6S)-5-
{(S)-2-[(1-Benzofuran-2-yl-methanoyl)-amino]-4-methyl-pentanoylamino }-6-oxo-2-methyl-
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O 25 Followi ng the procedure of Exanple 54 (a), except substituting
(R-2-{[ 1-(4-{(S)-2-[(1- |

Benzof ur agodn pbhzspet hanoyl ) - am noj - 4- et hyl - pent anoyl am no pcT/US01/07094

} - 3- oxo- azepan- 1-yl ) - net hanoyl ] - am no} - 4- et hyl - pent anoi ¢ aci d net hyl
ester" for {S)an2-flj-mehaRR]58)88)4-BHethyl-pentanoic acid methyl ester” the title compound

(5 ob 5 Eeaheatut i 1B B89t A el ey S PG OM 2B,

azepan- 1- y| JHe55 ah o4}, |5-08rtil,ridd) - 48, h§), 4prentna ), csa(mle)ea by(d, E5), 853 t he

title conpo 4 ok H)
7.56-7. 27 (&ﬁ ﬂiﬁ%%‘ ?@ %'13%263@ N%E&%%WHDC?%T’%%( ’?hl%?oﬁ% 4. 84
(m 1H),5 4. @) 10R); Elddrospflayadas specI M} = 34804 (d, | , 3.53 (d, 1H), 2.83
(t, 1H, 2.41-2.26 (m 1H, 2.22-2.10 (m 1H, 1. 83 1.38 (m 8 H),
1.07-0.82 5 (m 12H); Electrospray nmass spec: MrH+ = 543.4. Exanple 61
Preparation of 4,5(R S)- Benzofuran ZEGaphatyl i c aC|d
{(S)-3- nethgl-l- [ 5- netggl-S 0X
(pyri di ne- 2Psparatomaf #5858 %Wﬂﬁlwncza“rabtéﬁ’%% Teidiilyt-mpthynd-thematylG-oxolH 0 N Y
0 NNS\ I(p?h@n@l%l?onyﬁ Mﬁlyk%rﬂalnbyl?bﬁwt}){ﬁﬂd‘é acid ethyl ester Ethyl
2-crotonate (10 g, di ssolved in hitronmethane (23 nL, 438 mmol) 15
was add&d 1, 1,3, 3, tetranethylguanldlne (2 g, 17 nmmol). The solution was
stirred at RT for 24h. Ether was added (500 nlL) and the organic phase was
washed with 1N HC, (400 Eé and dried over sodiumsulfate. The solution

€d N

was filtered, _cengs oduct purified on a silica gel colum to
yield 14 ¢ p "H NWVR (400 MHz, CDC13) S 4.6 (2H), 4.2
(q, 2H), 2.9 (m 1H), 2.4 ( 2FD,,1 3 (m 3H, 1. Ol(d 3H). M5 (ESI) 174.0
(M 20 +H)+. b. 3-Methyl-4-nitro-butyal dehyde To a sol ution of
3-nethyl-4-nitro-butyric acid ethyl ester of Exanple 6la (1.0 g,

a. 3-Methyl-4-nitro-butyric acid ethyl ester

Ethyl 2-crotonate (10 g, 87 mmol) dissolved in nitromethane (23 mL, 438 mmol)
15  was added 1,1,3,3,-tetramethylguanidine (2 g, 17 mmol). The solution was stirred at RT for
24h. Ether was added (500 mL) and the organic phase was washed with 1N HC1 (100 mL)
and dried over sodium sulfate. The solution was filtered, concentrated and product purified
on a silica gel column to yield 14 g of the tile compound: 'H NMR (400 MHz, CDCl) &
4.6 (2H), 4.2 (g, 2H), 2.9 (m, 1H), 2.4 (2H), 1.3 (m, 3H), 1.01(d, 3H). MS (ESI) 174.0 M
20 +H)".

b. 3-Methyl-4-nitro-butyaldehyde
To a solution of 3-methyl-4-nitro-butyric acid ethyl ester of Example 61a (1.0 g,
5.71 mmol) in dry toluene at —78°C was slowly added a cold solution Dibal-H (4 mL, of a
25 1.5 M solution) so as to maintain the internal temperature below —65°C. The reaction was
stirred for an additional 2h. The reaction was then quenched by slowly adding cold (-78°C)
MeOH. again by keeping the internal temperature below —65°C. The resulting white
emulsion was slowly poured into ice-cold 1 N HCI with swirling over 15 minutes and the
aqueous mixture was then extracted with EtOAc (3 times). The combined organic layers
30 were washed with brine, dried over sodium sulfate and concentrated to give the crude

product which was then purified on a silica gel column to give the pure product as a pale
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5.71 mmol ) in dry toluene at -78C was slowy added a cold solution D bal -
(4 mL, of a 25 1.5 Msolution) so as to maintain the internal tenperature
bel ow - 6580 oIpg236€acti on was sti rred for an additional 2hpcth&oi/6@6ii on was
t hen quenched by slowy adding cold (-78C) I\/EO—I again by keeping the

i nt er nal te erat.u bej 6 it | oW y
poured i nt 0Y5'C¥S. (':1081323§ lﬁPﬁMR%&?M@Z\MCp?Fg%Sg@ Sre;(ndﬂ’ﬁ‘{ggs 'aﬁd 2\élﬁ’tsaz'éaqueous
m Xt ure was(dghs, exddr 3t ed with EtOAc (3 ti rres) The conbi ned organic

| ayers 30 were washed with brine, dried over sodiumsulfate and
concentrated to give the crude product which was then purified on a silica
gel colum to give the pure product as a pale 126 WO 01/ 70232
PCT/U801/07094 ellowoil. O. 1H NWVR 400 MHz, CDCI3) S 9.9 (s, 1H
4.5 (dqg,> [Benzy A ymethyl- 6-’1“ Ogﬁ’tylkwnoll ethangl 31) . 5 .

2- [ Benzyl - (3 rret iy b sdtndtint gra- Myymmt%mpahdeﬁ;d@oqk 5357am§1@i> ufmlﬂl of
3-net hyl - 4-ni tro-butyal deh 73 b in

Tet hyl ene. chltonpetylene chlp em@gﬂhmaﬁd%dos@mque@émwsg«?edwa.g4 W (1.57 g,
7.4 mol) %BR%%@%%&&Q@&MQ’(% 4 965 Fnsh1). Pnbréadli¥R ks shRE £6:98K1 I on Was

stirred for ereupon It was quenched wth water, diluted with EtOAc,
washed w t hwhiBioB itayed qunchdi with Wérﬁedlbn@ant@tpéyewashﬂhwm NaliC@nand sodi um

: L e10 Cg%@%ﬂea&rgﬂﬁca@% ugggne% v g&%gmm sgwa nd (Atgyungg)sgd%g%glygn "H MR

4H) , I 155 ( dthe felldpinglrefx1iont, 'FBNMR (MED MIES) FDCEDS B4 (1) 6EH)) 4:2 (dthy, 213), af65m( RI SI) 1-B
- 5- et

chi ot ge ohith A S 00 P ot IR D AR P o 78 e acidec

DMSO (1.25 ni, 17.6 nmmol) slowy. After a 15 mn stirring, the alcohol

(0.60 g, 2.25 | ). di ssol ve | ene ch| oyi de was added slowy. The
reaction wa¥ con ﬁﬁtfg{cfsfloll)’ené Tgurf‘?tﬂg' A-1jifgo-agepany o f’Tri ethylamine (4.7 nL, 33.8

mol) was addedTaRétiding ssi@@smiof QRalyi éhﬁdifd@(mugbﬁzdlg (338 moyRneknw t h wat er
and the product 20 extracted into nethylene chloride. The organic |ayer was

dried over sHefdedtsii ‘f’%?taédedf]?MtSQr(baf’ mhn - S BRCR AloMAY- ddter ar L5 'F‘Wemﬁ‘?‘\&d@e pr oduct
in THE was aﬂé}%@gr 40| £5DY 1) (& oRESHintnhiehyMnX bibAde wislatid1dwdy. ThEh to give

title conpound. The crude product was purified on a silica gel colum: 'H
NMR (400 M-Ecactopees pousingedsfoy gfurthey) Lh ag—/8. Trethylppine 1. 3mi.s33.8 ol wag_ 3 (m
4H, 1.1 (digedtha th@@a&tﬁﬁlr&x@(ﬁﬁoogét (chT',"cpJé'nchgcﬁwnh water and the product

20  extracted into methylene chloride. The organic layer was dried over sodium sulfate, filtered
and concentrated. To the crude product in THF was added triethyl amine and the mixture
stirred for 16h to give title compound. The crude product was purified on a silica gel
column: 'H NMR (400 MHz, CDCl;) 6 7.4 (m, 5H), 4.2 (d, 1H), 3.8 (s, 1H), 1.4-3 (m, 4H),
1.1 (d, 3H), MS (ESI) 265.24 (M +H)".

25
€. 3,4,5-(R,S)-4-Amino-1-benzyl-5-methyl-azepan-3-ol .

To a 10:1 solution of methanol (56 mL) and 12N HCI (5.60 mL) was slowly added
Zn dust (0.43 g, 6.47 mmol). The compound of Example 61d (171 mg, 0.65 mmol) was
added and the reaction was heated to reflux for 18h whereupon it was concentrated in vacuo

30  toremove the methanol. The residue was diluted with ethyl acetate and water and made
basic with solid KOH. The mixture was washed with brine, dried over sodium sulfate,

filtered and coﬁcentrated to give 120 mg of the title compound: MS (ESI) 235.2 (M +H)".
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e. 3,4, 5-(R S)-4-Am no- | -benzyl-5-nethyl-azepan-3-ol To a 10:1 solution
of nethanol (56 nL) and 12N HO (5.60 nlL) was slowy added Zn dust (0.43
g, 6.47 ngBloxs702BBe conpound of Exanple 61d (171 ng, 0.65 pma@jusonemos added
and the reaction was heated to reflux for 18h whereupon it was concentrated
i n vacuo 30f.t @S)ketieBanzylihydedyeinnbthylagpan-dsjilchohamogl-3etndthyl-ddtyljichtbamichy |
acetate and tgr a dtnade basic with solid KOH The m xture was washed
with brine, 3“6’ @ sodiumsul fate, filtered and concentrated to gi ve
120 ng of the tiTéesdaignaiti:codpountESoin 2AmpR: 618 H1H) gr 4.76 20mINInGdet b3 2

PCT/ US01/ 07Q94 . f. .

[(9)- 1-( 1- g e dRey-tencingc ) - S L6BEAD R (o BRSPS HOMYP 1Bt y1 1 -
arbam c 5 acfg@%eﬁ:homurmi mB&ire vasl QirRd SO bih itéhipeftiturt R 3G0GRMMBRAuSdNGMVEXanpl e 6
1l e (1.12 in nmethyl ene chlorode was added Boc- Ieum ne (1.3
g, 4.76 mo liutedme e(thyl gcet%ew\mﬁd)m agggsps Jadutipg of sodiyim picagpongienihy  Thi s

m xture WaSor%&th 184 vk dFiQPEVet QIAREGK Rk Srilfeddd 23d B&HeEsradaeTRUG AR ;Jr&duWaS
diluted with et h¥ acetate and washed with an aguequs sol uti on of sodi um

bi car bonat eWasmyatiedhprysiliea gehgdwmiptosyickd the ftle gampogpdti HANMRI(4MHz i | t er ed and
concentrate L fi.ed i .50l um to
Jield the tePrDESTEIMIT PR, 195 ML ELIRYD ESh 4R BRSOy
3H), 1.8 (d, 9H, 11(m 3H), I\/IS(ESI)4484(M+H)+ 10 g.
[(S)-l-(3hdrox n rbamc
acid tert- ut yl P(e)s (E?ﬁ °"5‘ 'm rP\é of E%I;eb g%é oungl%tlgxﬂ'ca%ym’]céil

net hanol . Hefdhatyl dst@ was added 10% Pd/C. This m xture was shaken for 16h
on a Parr Hydrog natlon apparatus at .45 i, Qf 15 hy en gas. .Th

Ceactt on i i ur STOACIRTreL R R gn xR G nape BN PRE M a (o
give the ti IO%PﬁlmlﬂmlkﬁﬁxtukﬁvistﬁdlBen 3&861401( Nleir]E"l}IydroEenatlon apparztus ?t 45 psi of -3
{(S)-l r - r| i ul fon an- car hanoy -
net hyl - ut %f gg‘ffaﬂﬁ? ’IOH ? ﬁ?fe%@f%‘ugh Qé ‘;I?fcﬁh 81“11?9“ ?’i‘tra‘iegf&anpl e
61g (6 g, 1§V8thgunuompbuﬁ&t1\ms/tm)e35@hl(m+me was added 2- pyridi nesul fonyl
chloride (3 g, 16.9 mol) and triethylamne (3 nL, 22.5 nmmol) . The

reaction was allowed to stir at roomtenperature for 16h whereupon it was
washed W t hy Nehi@E8-Hydhsy SLARRMIA -(bRAYESe- »aﬁfoﬂYly eiépawmcaedhm}ﬁﬂlkmte
filtered, concentrated and purified on a silica gel colum to yield 5.36 g
of the tit!|BHdNHEYRGacdierYicaed MHz,

20 To a solution of Example 61g (6 g, 16.8 mmol) in methylene chloride was added 2-

pyridinesulfonyl chloride (3 g, 16.9 mmol) and triethylamine (3 mL, 22.5 mmol) . The
reaction was allowed to stir at room temperature for 16h whereupon it was washed with
NaHCO;. The organic layer was dried over sodium sulfate, filtered, concentrated and
purified on a silica gel column to yield 5.36 g of the title compound: 'H NMR (400 MHz,

25  CDCly), 6: 8.7 (d, 1H), 7.9 (m, 2H), 7.4 (m, 1H), 1.7-4.4 (m, 19H), 1.4 (d, 9H), 1.01(d, 6H);
MS (ESI) 499.1 (M +H)".

i. (S)-2-Amino-4-methyl-pentanoic acid [3-hydroxy-5-methyl-1- (pynd1ne—2 sulfonyl)-
azepan-4-yl}-amide '

30 To a solution of the compound of Example 61h (5.36 g, 11.57 mmol) in MeOH (2
ml.) was added 4M HCl/dioxane (25 mL) and stirred for 2h. Excess HCI was removed in
vacuo and the residue was azeotropically dried with toluene (2 x’s) to yield the title

compound as the hydrochloride salt 5.37 g: MS (ESI) 399.2 (M +H)".
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25 CDC13), S: 8.7 (d, 1H), 7.9 (m 2H) 7.4 (m 1H), 1.7-4.4 (m 19H), 1.4
(d, 9H), 1.01(d, 6H); M5 (ESI) 499.1 (M+H+. i.

(S)-Z-AmWO-O‘inﬁﬁEhW pentanoic acid PCT/US01/07094
[ 3- hydr oxy-5-net hyl -1 - (pyridi ne-2-sul fonyl)- azepan-4-yl]-am de 30 To a

solution of the co nd of Exanple 61h n MeCH (2
1) v adaéd aMR RO B AP 4G (e e B S NG e
removed in ¢ gﬁ_mﬁoﬁﬁﬁakﬁmy%mygaﬁmy&ﬁuecaI ly dried with toluene (2
x's) to yield the tit]e conpound as_the hydrochloride salt 5.37 g M5 (ESI)

399.2 (M +H) +. 2@ spiption pfApoaympoEnd Qﬁ%ﬁwe*?ééu(o 6f & B2Gmmol) in methylene

(RS- BenZOchl'bﬁJae%a?%d@@%%leﬂz‘éﬁ@&h‘éxb&yﬁ)c a@xdﬁ@@b%'1'31'1{115617”%15&’{0237@{@'1OXy | -
(pyri di ne- 2- sul)on}é -azepan-4-yl car bano To a solution of

t he conmpdundadl (.04 5ﬂ 29(’@11@?5 EgN d “ﬂ@ E%Ctlpmwh%%tlm‘?ﬂ aifeomch| or ode was
added 2 be”%éht; %ﬁ’\ﬂe ‘Pcﬁ‘@%%%'v&h@re (%nqt e \%f%?&i %Q%%EEHBE LolutfdGt §? 9, 151

5 reaction was stirred at
room t errper é@tqaﬂaenﬁt@ rT hg otaamr: é’;lywma‘seimlp@ﬂvqr sodivas sulfatshBltered and cancenigaiesbus

solution of 1g0di, nggh&%P el onglg'%c @6111 oa\}‘é%ﬁ ﬁle%ﬁlsoqui"%{ sodi um
sul fat e, flltere conc rate ecr epro purified on a
silica gel mnr(rsztMHy,me)(ch)t&e 1 (df 11, ToTPaun 8H), "1 -4 Nk 11 HQ®.9VHE (m,CDC13) , 8:

8.7 (d, J-4.4 11 0.9-1.5 10 13H). Ms
(ESI§ 56 é3%Mﬁ%&%%D§Hé°§ZP"5*‘%% S) Beﬁlrznofurel;l)n 2-car boxyl(imc acid K

{(S) - 3rrethy|-| [ 5- met hyl - 3- oxo0- 1-
(pyri di ne-2-sul fony W{ﬁaze pan- 4-yl car banoyl {ﬁ){éuty am de To a soI ution of
the conpound of )Pegaqturpry2-£arogrylis a0 {igrmeth-IfemidR©*0-15 chl ori de

was added Dqﬁﬁfdmrgtguqfoﬁ)q;a%ﬂ@[n z(&lcahZarﬁbyl]Q)u{!yl}aPﬂm ). The reaction was stirred

at roomtenperature for 1 | uted wth nmethyl ene chloride then
washed with sodi Uff2 ohitigs Bftf‘%&‘énp%%?flﬁﬁaw]@éﬂﬂ@r’rétgeo ahpmebiipmethylgee or gani ¢

layer was Weakade Fhd fidePHES-MREH HMBenblol lﬁ%t €41 T-nHoE)e ﬁﬁ@rea&%%@%ﬁ@éd%@ and
purified on a silica gel colum to provide of the title conpound

as a m xt ur Eow tefperate; fs{ Bpwolisfes: thhrmmﬂ@rmbl@n en wpbdyith diwgn 7 (d, 20
1H, 7.1-7. thg)mlfaé%dlu% lylcaﬁlbo%aé%d gr?@ Thelbr Cganilc léye(' Whs ngslﬂ%l dl%ﬁ o(fg‘%l)al 1%40 08

(M+H). This mxture was separ at ed to provide the 4 in
di ast er eonerstlfatg filtggeidt congrowered and ;@nﬁed on a silica gel column to provide (0.1 g) of the

title compound as a mixture of four diastereomers: 'H NMR (400 MHz, CDCl,), &: 8.7 (d,
20  1H), 7.1-7.9 (m, 8H), 1.7-4.4 (m, 10H), 0.9-1.5 (m, 13H). MS (ESI) 540.08 (M +H).
This mixture was separated by HPLC to provide the 4 individual diastereomers as

white powders.
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oNH" O/ \' OHN~ONON ~1 1 0O OHpN/\ o N 250 OHO O
HONS/ \ ON 129 WD 01/ 70232 PCT/US01/07094 0 O HO 6 N Exanple 62 5
Pr epar at iwe 0@fo3R) - 2- Bi phenyl - 3-yl - 4- et hyl - pent anoi ¢ aci @¢cT/uso1/07094
[ (4S, 7R) - 7- met hyl - 3- oxo-1- (pyridi ne-2-sul fonyl)-azepan-4-yl]-amde / N
,.N-S p N 10 a. (2R 5R 6R)-5-Azi do-6-hydroxy- 2-net hyl - azepane-| -carboxylic
acid benzyl ester Sodiumazide (1.8 g, 27.7 mmol) was added to a
(1R, 4R, 7S) - 4- Met hg/l - 8<oxa- 3-aza- bicyclo[5. 1.0] octane-3-carboxylic acid
benzyl ester (2.4 18] ,\Exanpl e I e) and ammonium chloride (1.48 g,
27.7 mmol ) | H( 16 an 20 (1.6 m ), then was refluxed overnight.
The reactio Xture was concentyated in vacuo by rotary evaporation, 15
then was diluted with water (5 m) and extracted with EtOQAc (10 m ). The
organic layer was then extracted with water, brine, dried with MgSO™4,
filtered, concentrated in vacuo by E,@F%fe%zevaporatlon and chromat ogr aphed
e

(silica 5gel 25% Et OAc/ hexanes) to the titl
Preparation of (R)-2-Biphenyl-3-yl-4- methyl-pentan01c acid [(4S,7R)-7-methyl-3-oxo0-1-

(pyridine-2-sulfonyl)-azepan-4-yl]-amide

C

O

10 a (2R,5R,6R)~5—Azido—6-hy(iroxy-2-methyl-azepane-1—carboxylic acid benzyl ester
Sodium azide (1.8 g, 27.7 mmol) was added to a (1R,4R,7S)-4-Methyl-8-oxa-3-aza-

bicyclo[5.1.0]octane-3-carboxylic acid benzyl ester (2.4 g, 9.2 mmol, Example le) and
ammonium chloride (1.48 g, 27.7 mmol) in MeOH (16 mi) and H,O (1.6 ml), then was
refluxed overnight. The reaction mixture was concentrated in vacuo by rotary evaporation,

15  then was diluted with water (5 mi) and extracted with EtOAc (10 ml). The organic layer
was then extracted with water, brine, dried with MgSO,, filtered, concentrated in vacuo by
rotary evaporation, and chromatographed (silica gel, 25% EtOAc/hexanes) to yield the title
compound (1.76 g, 63%); Liquid chromatgraphy/ Electrospray mass spec: M+H* = 305.2.

20  b. (2R,5R,6R)-5-Amino-6-hydroxy-2-methyl-azepane-1-carboxylic acid benzyl ester
Triphenylphosphine (2.13 g, 8.14 mmol) was added to a solution (2R,5R,6R)-5-
Azido-6-hydroxy-2-methyl-azepane-1-carboxylic acid benzyl ester (1.65 g, 5.43 mmol) in
THF (200 ml) and H,O (0.8 ml), then was heated to 45 degrees C overnight. The reaction
mixture was then diluted with toluene (100 ml x 2) and was azeotroped in vacuo by rotary
25  evaporation twice. The resulting oil was dissolved in MeOH and HCl in Et,0O and the
resulting salt was collected following filtration and was used in the next reaction without

further purification (1.7 g, quantitative).
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corrpound (1.76 g, 63%; Liquid chromatgraphy/ Electrospray nmass spec: MtH+
305.2. 20 b. (2R 5R, 6R)-5-Am no- 6- hydr oxy- 2- net hyl - azepane- | - car boxylic

aci d benzayb oggbss Tri phenyl phosphine (2.13 g, 8.14 nmol) wesnadffemei o a
solution (2R, 5R, 6R)-5- Azi do-6-hydroxy-2-nethyl -azepane-|-carboxylic acid

benzyl est er. ((%%ng 5§ert %\tox car})ondlﬂatrr}moll_-_‘ﬁ-hgldzrox ?rr?ethypéjzeg)tzl)tzno (carb Syqut )dcm} hen

was heated t% ees erni ure Chieh
di | uted V\/lth)eﬁqueme (100 M x 2) and was azeotroped in vacuo by rotary 25

ti t Wi | t | i | d.i Et 20
T hat ! P asult - shoc AIREHER D o Al Gt Bl g P PR AR S i e L
t he n;a% 2; g%ﬁgﬁ%éﬁ?%%zepﬁwl-Monpwzhcfld byl @fter((1.0%, 818 cadDi i t ati ve). 130
WO 01 C. . )

(2R, 5R, 6R) - SUERY emeaﬁ%%%ﬁéﬁaﬂﬁ 8meD & TG PRy 284 e yn andwasstiered 2tar hoxy |

ic acid bergylor ¢$t €he BOIF 230 Byc%sltﬂéth)(l@mi%e @eréeé&emwcumnmd—sﬁuw a
solution of (2R 5R 6R)-5-Am no- 6- roxy- 2- net hyl - azepane- -carboxylic

aci d benzyl l@weew(wﬂeteew“éf&@%@D)extraﬂ%drwtlﬁtwgr@ Ae0og), ﬂ@n&e 0.53 ni,
3.82 mmol) imbidq 6 aﬂﬁs)wcé?élg(tﬂ_@t@ {vth A0 (3%)'1{41) Weitle ?50'&31? Qeie@lyith MEsbar 1 H The

THE and excess triethyl am ne were renoved in vacuo hen the reaction
m xt ure was filieredttlraughy silisa EQ‘(FO(HSL@URM thessechip thechews regetipr @ithoyt irtker20 i ) |

t hen theloh q’\/glg %gn?lr(??ere ﬁﬁl&gﬁgg&g 1W+f-x'“ -H26,(30 m), brine (30 m),

dried wt Ica ge concentrated, then used in
t he next reaction w thout further 10 purification (1.0 g, 830/c):

El ectrospray

((3R 4R, 7R %E@égﬁz’%%ﬁmﬁ ngilgﬁ o7 algﬂ')yp Carba Cfﬁ%déerég?tal SEF ¢ - butyl ester
(2R 5R 6R)-5-ter t(QBﬁR@Ryéaembwkymbnmarﬁnmydnymyy 2-mestyhyicpaz dparbexylic

- carboxylic enz e r .9 4. t OAc (40
oy onen 5 o5RRaTR TR Heo § Sl ss Bl iR (BTl R St B s
degasseﬁltsby g)ubbhddg(y??rtg@n?cftﬂh nﬁxtﬂiie?ﬁk GSggssEhB;nbubbhﬂipm_lr_%@ﬂet 5 m:huW@.ST}ﬁfJ,l { r reg
overni ght under a balloon filled wi r e reagtion. mxtu
was filter e&ﬁl § IADIQH I 2EEITTef QVerpighi s ahaﬁ “&ﬁl%aé?’g‘sgy%’?g‘?ncﬁaﬁaﬁ’eé?faﬁﬂ?}’r ation
and was azefikiuePesh fiMeted tirohghaTefite( fhcetihted iRIBuOBSTOLSEE apdtatidh@nd @X3

reacti on wi thout furthe ification (0.58 g, quantitative El ectrospra
mass spec: NAEEQiropedywigh tg{uelg)ezé gib), then was tgsed n theg nexgreactlon without fl)lrther pray

[ (3R 4R, 7R) -piritlyaion x0/587g, qeatnmaltwé)— EBRdtrdsptay Bad-sped: et 3 eszepan- 4-yl | - car bami
c acid 2toer t-butyl ester
e. [(3R,4R,7R)-3-Hydroxy-7-methyl-1-(pyridine-2-sulfonyl)-azepan-4-yl]}-carbamic acid
tert-butyl ester
Pyridine-2-sulfony! chloride (0.55 g, 3.1 mmol) was added to a solution
((3R,4R,7R)-3-Hydroxy-7-methyl-azepan-4-yl)-carbamic acid tert-butyl ester (0.58 g, 0.2.4
25  mmol), sodium bicarbonate (0.84 g, 10 mmol) in CH2C12 (10 ml) and H,O (3 ml) and was
stirred at RT for 30 minutes. The reaction mixture was diluted with EtOAc (100 ml),
washed with H,O, brine, dried with magnesium sulfate, filtered, concentrated in vacuo by
rotary evaporation, and chromatographed (silica gel, 45:55 EtOAC/hexanes) to yield the
title compound (0.6 g, 65%): Electrospray mass spec: M+H" = 386.27.
30
f. (3R,4R,7R)-4-Amino-7-methyl-1-(pyridine-2-sulfonyl)-azepan-3-ol
HCl in dioxane (4.0 M, 10 ml) was added to a stirred solution . [(3R,4R,7R)-3-
Hydroxy-7-methyl-1-(pyridine-2-sulfonyl)-azepan-4-ylj-carbamic acid tert-butyl ester (0.6
g, 1.55 mmol) in MeOH (10 ml). The reaction mixture was stirred for 1h at RT, then was
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Pyridi ne-2-sul fonyl chloride (0.55 g, 3.1 nmol) was added to a sol ution
((3R 4R, 7R) - 3- Hydr oxy- 7- met hyl - azepan-4-yl)-carbam c acid tert-butyl ester

(0.58 g, W0d1402325 Mol ), sodi um bi carbonate (0.84 g, 10 wawlysoi/sresdH2Cl2
(10 M) and H20 (3 m) and was stirred at RT for 30 m nutes. The reaction

m xt ur e wasdithitddutithdomerde 2EDAnED@tettlin vacuabysioety evapdratiéd@nd loas weed irdr i ed

W th magnesmmsulfate oncet ated in vacuo b rotar

evapor at i on'*® 8% reéﬁtfo(?r}&ﬁfh(?btrflaﬁ#éau?é 3 l?‘b@ ﬂuanﬂﬁtlgéaé@ﬁgﬁégﬁ?‘? %l to yield
the title vompeuwse2(0.6 g, 65%: E ectrospray mass spec: MrH+ = 386.27. 30
f. (3R 4R 7R)-4- Ami no-7-net hyl -| - (pyri di ne- 2- sul f onyl )-azepan-3-o| Ha in

di oxane (4.0 M 10 m) was. added to a stirred solution. [(3R 4R 7R)-3-

Hydr oxy-57- nethiphémy(-Byl-i-HehSi-genaabicqidydl )3RZANAD=7Amyth) - S RfdBeH fib-
tert-butyl rT%sterP n(‘)/ y eﬂ@ genmml) |nO(I\/bO—I (10 rr?1)i’ T%re reag(tplﬁlgdr: m xture

was stirred2fgfony a%warﬁg;/ lwapide was 131 WO 01/ 70232  PCT/ USO1/ 07094 di | ut ed

with toluene (20;&ihenG3R¢a0LLHIRA %énhd@ncva%mvmgrm AL, § %ﬁ&mtde%béd\d was
used in the next reaction wtHout further purrfication

quant i tati vis): AEl € Sepl . ids 81 ipend G )x=4- 63@1027-msthg1-1 (pyndme-2-

AR 7Ry -7 oM SaBRDELT BRTHENY frBEEynli STy, DT 190 me, 10 ymop, HOBT |

3 Bi phgl@/dl - 33§ Imgd! fretmivy) anpdmoamwbthakannhe((?i 7@, @@3 ml 13 mmll) in pMp@mald i on
escribed in 1997 . 120, 9

(3R, 4R 7R) - Xer& stlrﬁébcm:} Rrre {){?f ﬁ) %1%% (eactlon dmln &u Was dl%l@i Wl@@%écé 26(1)nr§1 _vxé)alshe{l?) 20 Ny,

1. 0mol , ExeirplgO)deine, dEBﬂ:bvu(n t@nasipm shifére rfl‘mtl‘e)i cdﬂéﬁ'fratb@ i 8o hnsg'otaﬂ_y 0 mmol)

o0 OO RS e ) R el e BRI, (T

washed i t Bordpdfehd B350 ﬂ@, 629): e’dimrt4mammﬁscnm3)salsfsatsesodﬂ g 8®d (t, 1H),
concentrated in vacuQ ration, and chromat @g phed_(si I i ca

o0 £t b o datony of G Bl 7 gSURB G B e a0 atmiy 308 i Teiny ° ' H AR

(400 M, C@%é)ss él% @555@36@(&@?11‘% 3858:9 1#), 2.80D.10 &8, 281 80307189, m  1H),
7.65 (d, 2H), }é (m 1H), 400410(m 1H) ,
3.70-3.85 (@D 9|%9-09§<$c9 EgM3 n§362+éM+12)90 3.05 (m 1H), 2.00-2.10 (m 2H),
1.30-1.85 (m 5H), 090095(d OH) ; ESIVB 536.4 (MrH+) h.

(R -2-Bi phenyl - 3-yl - 4- met hyl - pent anoi ¢ aci d

[ (4S, 7R) - 7- he@®irg1Bipheay-1l- 4(19«;: Ylcheptancic aczb[(@;%YRbhy\Pl}’yla%@ﬁah(MnS}lPT'z‘am de

20  sulfonyl)-azepan-4-ylj-amide
Dess-Martin periodinane (400 mg, 0.93 mmol) was added to a solution 2-Biphenyl-

3-yl-4-methyl-pentanoic acid [(3R, 4R,7R)-7-methyl-3-hydroxy-1-(pyridine-2-sulfonyl)-
azepan-4-yl}-amide (330 mg, 0.62 mmol) in CH,Cl, (15 ml) and was stirred at RT for 4 h.
The solution was washed with 10% aq. Na,S,0;, aq. sat. NaHCOs3, and brine, then

25  concentrated in vacuo, then chromatographed (silica gel, 50% EtOAc/ hexanes) to provide
a mixture of diasteromers (260 mg, 60%), which was then dissolved in MeOH (12 ml) and
triethylamine (0.44 g, 0.6 ml, 4.4 mmol), and was stirred at RT for 3 days. The reaction
mixture was concentrated in vacuo, then chromatographed to yield a mixure of primarily
(R)- and (S)-2-Biphenyl-3-yl-4-methyl-pentanoic acid [(4S,7R)-7-methyl-3-oxo-1-(pyridine-

30  2-sulfonyl)-azepan-4-yl]-amides (200 mg, 77%). The diastereomers were separated using
HPLC (R,R-Whelk-O preparative column, 40% EtOH/ hexanes): Diastereomer 1 (retention
time 13 min): 'H NMR (400 MHz, CDCl,): & 8.70 (d, 1H), 8.00 (d, 1H), 7.90 (t, 1H), 7.60
(d, 2H), 7.25-7.55 (m, 8H), 6.52 (d, 1H), 5.05-5.15 (m, 1H), 4.75 (d, 1H), 4.35-4.45 (m,
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Dess-Martin periodi nane (400 ng, 0.93 mml) was added to a solution
2- Bi phenyl - 3-yl -4-net hyl -pentanoic acid [(3R,

4R, 7R) - 7-wetoyh233- hydr oxy-1 - (pyri di ne- 2-sul fonyl ) - azepanpéritishrambge (330
ng, 0.62 mmol) in CHZClZ (15 mM) and was stirred at RT for 4 h. The

| ut 9 th
25 concent S ba e RGO bR S OB RRRS S Ao o MR B AR L o
hexanes) tolpfdviode, IHa) ﬁrﬂadtQJ(me9Hi ESMBs t B @ridvi+41); 260 ny, 60% whi ch was
t hen di ssolvyed in 12 i t.L j.ne 4 . 4.4
mol ) , "and M elé‘?tof“F‘r et W#ec?& @ﬂhﬁ@#@@aﬁ“&%?ﬁ%ﬂe A§1§g?<5[ @r @%80
concent r at egy, i1 H), wmtqu; hem (@Mpnmws@m@m)taxmaeim Q95 RY (8, 10f), 076 mari |y
(R - and(S) 2- Bi phen anai c a

LChs, s S i RN 10 2 A B PO D A 50 (s 2B 031 (e (200
g, 77%. Theosils@%empm%m 70RE1IHE P20 2166 GmUBHNH00 [PBIH, 0185 (t, ViR HeM3:

pr epar atl ve col um Et OH hexanes): Di astereoner | (retent| on tinme 13
mn): ' %ﬁHsz CDC13): 8 8.70 (d, | H), 8.00 (d, 1 H, 7.90 (t, 1
H) 7.60 (d 2H), 7.25-7.55 (m 8H), 6.52 (d, 1H), 5.05-5.15 (m 1H), 4.75
(d, 1H), 4 35 4.45 (m 132 WD 01/70232 PCT/US01/07094 1H), 3.82 (d, 1H),
3.50 (t, 1H), 2.00-2.20 (m 3H), 1.7Bxamm@o6Im 1H), 1.40-1.65 (m 2H),

1.25-1. 2
(retent .‘*@# Pepgiton ot pdn ks Ph et Rl s MRS SROIShERTSTE 0

7.90 (p;o-l-lépypdme@&u(fdnyl)mRan% Véarban@@ll(cyglolgkyl}-agidg0 (d, 1H), 4. 95- 5 02
(m "1H), 4.70 (d 1H) 440450(m 1H), 3.85 (d, 1H), 3.50 (t, 1H),

2.12-2.30 (m m 1H), 1.70-1.80 (m 1H), 1.60-1.70 (m 1H),
1.40-1.60 ( , 0.95 (d, 6H); ESMsS: 534.2 (M-H+) Exanple
63 10 Prepar 3°th hyI furo[ 3, 2-b] - pyri di ne-2-carboxylic acid {

1-[(4S, 7TR) - 7- rrethyl
0x0- 1- (pyr i &pkpwning %lglpfooﬁbﬂlrﬁ)Ofizcemaln-la(a,fmbar(mquth(?NoB@xwﬁno} amide o O

NNON = balleuiis. ltsgc,@r@wém 1o8LinEX AP Rrothr A Thao) FHERR >

substl tuting 0C-am no- ¢ ohexane car boxylic oc-L-1euci ne"
and " 3- VBt hyarbéxytiop@d' ZfOb]qupy)thiﬁ-nzab&th501¢'%agab@bhy htlc:ccanpoclﬂd florNMR:

- 565 a, 7o PRI s RYT by Fadd | . S3TBENESs AR ME. ¢ Bt
4.76(d, 1 H),4.43(m, 1H), 3.81(d, 1 H), 2.82(s, 3 H), 2. 32 1.35(m, 14 H) 0 95(d, 3 H);
Electrospray mass spec: M+H" = 568.2.

20 Example 64
Preparation of 1-(3-Cyclohexyl-propanoylamino)-cyclohexanecarboxylic acid [(4S,7R)-7-
methyl-3-ox0-1-(pyridine-2-sulfonyl)-azepan-4-yl}-amide

Following the procedure of Example 12 (a-m), except substituting "N-Boc-amino-

25  cyclohexane carboxylic acid" for "Boc-L-leucine” and "3-Cyclohexyl-propananoic acid" for
"quinoline-6-carboxylic acid" gave the title compound: 1H NMR: 8.71(d, 1 H), 7.97(m, 2
H), 7.72(m, 3 H), 6.60(s, 1 H), 5.04(m, 1 H), 4.71(d, 1 H), 4.42(m, 1 H), 3.81(d, 1 H), 2.27-
0.73(m, 31 H); Electrospray mass spec: M+H" = 544.4,
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H, 4.43(m 1 H), 3.81(d, 1 H, 2.82(s, 3 H, 2.32-1.35(m 14 H), 0.95(d, 3
H); Electrospray nass spec: MtH+ = 568. 2. 20 Exanple 64 Preparation of
1-

(3- Cyclwbepbzspr opanoyl am no) - cycl ohexanecar boxyl i ¢ aci @¢chiASdigds 7-
met hyl - 3- oxo- 1- (pyri di ne- 2-sul fonyl )-azepan-4-yl]-amde 0 O N NON
Fol  ow ng the pr o . I '
"N Boc-am no 25'@§§ﬁ§%§Q§%gE§ar g%v%ﬁg@aCI gmgé%ﬁﬁkgg_ -%%@g%%@g and
" 3- Cycl ohexopmppurdp ahthe piegenamivetitiof.oHowévgu itheqir¢samt-ibregagrborgtllingted & W€ gave t he

1 Hy - 5. o4 i piaf eyt dedpfbg RerShopgfe BitiRhdes fthpaifdithirerdal , ©o2050

31 H); El ecvittos e agoprabthe floeingMiditns. —THeddridus rdf8@nddOtdjdnmalR IatemCandJS01/ 07094

The above specification.and Exanples fully discl how .t o .nake and use the
conmpounde. o R PR MR Al B B et o e 3o dEHe R BRARrERT &% o
limted to Hehen bp@ferénce hethowmitbalti ssefotts. descri bed herei nabove, but incl udes
all nodifications thereof wthin the scope of the followi ng clains. The
various references to journals, patents and 5 other publications which are
cited herein conprise the state of the art and are incorporated herein by
reference as though fully set forth. 134 WD 01/ 70232 PCT/US01/ 07094 We
claim 1. A conpound of Formula I: 1 u RN~R R ,, N 5 R wherein: R is
selected fromthe group consisting of: OOOR7 O
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RA NR5/X1 RA/-N3 310 RR; Rand n R2 is selected fromthe group
consisting of: H, Cl-6alkyl, C3-6cycloal kyl-CO 6al kyl, Ar-CO-6al kyl,
Het - C0- 6afyioYli7039C( O) -, RIC(S)-, ROSR2-, ROOC(O) -, (O ~lNerids1/e7094
RORLIINC(O RORLINC(S)-, RO(RL1)NSO2- I i , | and R6 15 RR3 is selected
fromthe gr®gxlgensi sting of: H, Cl-6al kyl, C3-6cycloal kyl -CO 6al kyl
C2- 6al kenyl, C2-6al kynyl, Het CO 6al kyl, ArCO 6al kyl, Ar-ArCO-6al kyl,
Ar - Het CO- 6al kyl , Het-Ar C0-6al kyl, and Het-Het C0-6al kyl; 20 R3 and R nay
be connected. to fAQbpaundyf Fedmuld Me, pi peridine or norpholine ring; 135 WO
01/ 70232 PCT/ US01/07094 R4 is selected fromthe group consisting of: H,
Cl- 6al kyl, C3-6cycl oal kyl - CO 6al kyl , Ar-CO0-6al kyl, Het-C0-6al kyl, R5C(O) -,
R5C(S)-, R5S02-, R50C(O -, R5RLI2NC(O i and R12NC(S)-; R5 is selected
fromthe group consisting of: H Cl1- 6a5k} ~C2-6al kenyl, C2 5 6al kynyl,
C3-6¢cycl oal kyl - CO- 6al kyl , C2-6al kanonyl, Ar-C0-6al kyl and Het- C0-6al kyl; R6
is selected fromthe group consisting of . —H; -6al kyl, Ar-Q0-6al kyl, or
Het - CO 6alkyl; R7 is selected fromthe/group consisting of: H Cl-6alkyl,
C3- 6cycl oal kyl -CO- 6al kyl, Ar-C0- 6al kyl t<C0- 6al kyl, RLOC(O -, R10C(S)-,
RL0S02-, RLOOC(O)-, 10 RLRI3NC(O)-, &nd RngTﬁquC(S)-; R8 is selected from
t he groug consisting of: H Cl-6al kyl, C2-6algenyl, C2-6alkynyl,
Het CO 6atf kyl and ArCO 6al kyl; RO is selected fromthe group consisting of:
Cl- 6al kyl , C3-6cycl oal kyl - CO- 6al kyl,  Ar-@0-6al kyl and Het - CO- 6al kyl ; 15
R10 is. sel ecv:vtherg. fromthe group consisting of: Cl-6alkyl,
C3- 6¢cycl oal kyF-]&)- 6al kyl, Ar-CO 6al kyl and Het - CO- 6al kyl ;

R1 is selected from the group consisting of:

A
. X N
R4/N\(“\ RS~ ﬁ/l\ KU\ R+ KU\
3 3 3
R ; R ;R and Yo ;

R2 is selected from the group consisting of: H, C1_galkyl, C3_gcycloalkyl-Cq.
galkyl, Ar-Cq_galkyl, Het-Cq_galkyl, R9C(0)-, R9C(S)-, R9S0,-, R20C(0)-,

N CO) Ny CH,
RIRIINC(0)-, RORIINC(S)-, RORIINSOy- 7 Z

, and

10

RG
N, Z
7.7 TN
R \‘[B
15 R

R3 is selected from the group consisting of: H, C1_galkyl, C3_gcycloalkyl-Cq.
ealkyl, C2_galkenyl, C2.galkynyl, HetCp-galkyl, ArCo-galkyl, Ar-ArC_galkyl, Ar-HetCg.
ealkyl, Het-ArCq_galkyl, and Het-HetCg._galkyl;

20 R3 and R’ may be connected to form a pyrrolidine, piperidine or morpholine ring;
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R11 is selected fromthe group consisting of: H, Cl-6alkyl,
C3-6¢cycl oal kyl -CO- 6al kyl, Ar-CO-6al kyl, and Het-C0-6al kyl; R12 is sel ected

fromthe woeupoensi sting of: H, Cl-6al kyl, Ar-CO-6alkyl, pargistgbroo£0
CO- 6al kyl ; R13 is selected fromthe group consisting of: H, Cl.6alkyl,

Ar - CO- 6al kyl , an l, t consi sting
of: H Cil- 6a| Kyl g4§esfe 5 fr?@ l:feyémur{)? ﬁéegtngtﬁgk]e@[k&f)% Ck?dg]&ggpect ed from
t he group cgalkyl,sﬁkn-@(géaikyl Hd;t-CG:I(;aBal Ry C(O)ARICIS)6 RIBPh-, ROOCHRE- CO- 6al kyl ; R

i s Cl-6al kylLs,2% d- the group consisting of: CH2, S, and O;
and Zis s}él%cl\kzof ﬁ{%e Ig?égyp consisting of: C(O and CH2; 30 nis an

integer from1l tR55s seamdd frbaninag et doagbting oﬁdb@ﬁt@hdyb@%laﬂcsnyllﬁgjr ates and

L8 T AR LA S B s P

wher ei n i s seRéatserctd aBmttRerGipdopsi SRR SE:H, |01g5a11@f ArCh-datkyk vt Het-Cqy_
C3-6eycl oaI %I - C0- 6al kyl , and ArCO-6al kyl. 5 4. A conpound according to
Caim3 wheb¥ R3 is selected fromthe group consisting of: H nethyl,

ethyl, n-propyl, Rﬁiﬁsoaarezre&fmmnhéaywdoonmﬁd[@lmﬁ clg,mky?q,l ccyyyRE0pY | et hyl ,
cycl ohexyl met hyl rret hanesul f 0, toI uyl ,
cf’?lc&z 5. A

napht hal en- aa“wlﬂ@r%tsa LigetiSonail IlRle’@&%‘

conpoungy aCRG)(DI@Ilmg;(@p qualnkmm; e| n R3 is sel ect ed from the group
consisting of i sobutyl" and cycl ohexyl net 15 6. A conpound

according to d aRgvSB%lﬂhtéd &om theagrpep qogitsingyf: H, 73 lkdgl%eﬁalkdﬂ}é,ccor ding to
Claiml V\hebs_léglkﬁﬁ,hl@té&gaqglggd M(fb[%aﬁl@% group consi sting
RY is selected from the group consisting of: C1.6alkyl, C3_gcycloalkyl-Cq.galkyl,
Ar-Cg_galkyl and Het-Cq_galkyl; '
15 R10 is selected from the group consisting of: Cq_galkyl, C3.gcycloalkyl-Cp_galkyl,
Ar-Cq_galkyl and Het-Cg_galkyl;
R!1 js selected from the group consisting of: H, Cy_galkyl, C3_gcycloalkyl-Cq.
ealkyl, Ar-Cp-galkyl, and Het-Cqy_galkyl;
R12 js selected from the group consisting of: H, Cy_galkyl, Ar-Cg.galkyl, and Het-
20  Cp.galkyl;
R13 is selected from the group consisting of; H, Cq.galkyl, Ar-Co.galkyl, and Het-
Cop.galkyl;
R’is selected from the group consisting of: H, Cq_galkyl, Ar-Co-galkyl, and Het-
- Cp-ealkyl;
25 R”is selected from the group consisting of: H, C1 galkyl, Ar-Cq-galkyl, or Het-Cq.
calkyl;
R”is Cy_galkyl;
X is selected from the group consisting of: CH», S, and O; and
Z is selected from the group consisting of: C(O) and CHp;
30 n is an integer from 1 to 5;

and pharmaceutically acceptable salts, hydrates and solvates thereof.
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of : RSOC(O -, R5C(O- or R5S02-. 20 8. A conpound according to daim?7
wherein R4 is RGC(O-. 9. A conpound according to Caim8 wherein R5 is

sel ect ed Wwp@irhae group consisting of: Cl-6al kyl, C2-6al pemwxsor/07094
C3- 6cycl oal kyl - CO- 6al kyl , C2-6al kanonyl, Ar-CO0-6al kyl and Het- C0-6al kyl .
25 10. A conpound according to G aim9 wherein RS E§ s&l ected fromthe

group consisting of: nmethyl, hal ogenated nethyl, {1-6 ]al koxy and aryl oxy
substituted nethyl, heterocycl e substituted 4Iﬂf? ; tyl, aryl
substituted butyl; isopentyl; 137 WO 01/70232 PCT/U 91/ 07094 cycl ohexyl;
but enyl , ar¥l sUB%WP%“QGC%EF{I%‘)‘?IClalmde‘ﬁ*teéFh’bﬁyFS phenyl, phenyl substituted
with one or nore hal ogens, phenyl substituted with one 5 or nore

Cl- 6al koxy groups, phenyl substituted with ope or nore sul fonyl groups;
benzyl ; napht hyA@ﬁylpeund@mzcbfngﬂl@mdMequR fsselsepd fromahecgieup cODBYMBL ut ed
fur anyI ar i put t rof uranyl ; benzof uranyl,

Cl- 6al koxy ésﬁJub ;é?ltﬁ ¢ Eg@Eﬁ}]Jzao éﬁall{yllﬁglﬁgé lm@bstl tuted benzofuranyl,

Cl- 6al kyd substituted benzofuranyl benzo[ b] t hi ophenyl, Cl1-6 al koxy

oo et e AL L R o

Cl- 6al kyl sofbbstituted pyridinyl, 1-oxy-pyridinyl;

H, methyl, ethyl, n-propyl, prop-2-yl, n-butyl, isobutyl, but-2-yl, cyclopropylmethyl,
cyclohexylmethyl, 2-methanesulfinyl-ethyl, 1-hydroxyethyl, toluyl, naphthalen-2-ylmethyl,
10 benzyloxymethyl, and hydroxymethyl.

5. A compound according to Claim 4 wherein R3 is selected from the group consisting

of: toluyl, isobutyl and cyclohexylmethyl.
15 6. A compound according to Claim 5 wherein R3is isobutyl.

7. A compound according to Claim 1 wherein R4 is selected from the group consisting
of: R30C(0)-, RIC(0)- or R3SOy-.

20 8. A compound according to Claim 7 wherein R4 is R3C(O)-.

9. A compound according to Claim 8 wherein R is selected from the group consisting

of: Cj_galkyl, C2.6alkenyl, C3_gcycloalkyl-Cq_galkyl, C2_galkanonyl, Ar-C)_galkyl and

Het-Cq_galkyl.
25
10. A compound according to Claim 9 wherein RO is selected—from the group consisting
of:
methyl, halogenated methyl, C1_g alkoxy and aryloxy substituted methyl,
heterocycle substituted methyl;
30 butyl, aryl substituted butyl;

isopentyl;
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furo[ 3, 2-b] pyridinyl, Cl-6alkyl substituted furo[3,2-b]pyridinyl; 20

t hi ophenyl, Cl1-6al kyl substituted thi ophenyl, hal ogen substituted

t hi ophenwyo o1f7i3eno[ 3, 2- b] t hi ophenyl ; i soxazol yl, Cl-6al kyctalgegbiovut ed

i soxazolyl; and oxazolyl. 25 11. A compound according to Claim9 wherein
R5 is selected f@@nmbh@ group consisting of : 4-pentanonyl;

napht hyl en-2-yl; be zo xol -5-yl, 30 tetrahydrofuran 2-yl
furan-2-yl: ben2®y &W ?HV‘“m B [b]thlophen 2-yl: quinolin-2-yl,

qui nol i n-3-yl, gpénB@biyn- 4- Yyl , qU|noI|n 6 yl, and qU|noIin 8-yl; 138 WO
01/ 70232 PCT/USOl/O7094 qU|noxaI|n 2-yl; 1,8 naphthyridin-2-y

i ndol - 3-yl, indoP henyl phenylﬁgl?spmteﬁi vgthyqne or wgr,elha]iogerg,_ghpnyl substituted w1t'h one

furof 3, 25 b] QrYrﬁérEICE catk¥ty gro&da ﬂemeub%ﬁaﬂed WIM&]@&%&e Zathbhdropkene- 2-yl

i soxazol -4-yl ; oxazol - 4- A conpound according to Caim9
wherein R5 is seW@éﬂed fron1the group con5|st|ng of : trifluoronethyl,
phenoxy nmet hyl , P REA: phenoxy- et hyl , 2-thi ophenyl - net hyl ;
4- (4- nethoxy)phen utyl; 15 4, 4-bi s(4- met hoxyphenyl)-but - 3-enyl ;
benzo[1, 3]d10xoly1

furanyl, halogen substituted furanyl, aryl substituted furanyl;
10 tetrahydrofuranyl;
benzofuranyl, C1_galkoxy substituted benzofuranyl, halogen substituted
benzofuranyl, C1.-galkyl substituted benzofuranyl;
benzo[b]thiophenyl, C1.6 alkoxy substituted benzo[b]thiophenyl;
quinolinyl;
15 quinoxalinyl;
1,8 naphthyridiny];
indolyl, C1-galkyl substituted indolyl;
pyridinyl, Cj-galkyl substituted pyridinyl, 1-oxy-pyridinyl;
furo[3,2-b]pyridinyl, C1-galkyl substituted furo[3,2-b]pyridinyl;
20 thiophenyl, Cj-galkyl substituted thiophenyl, halogen substituted thiophenyl;
thieno[3,2-b]thiophenyl;
isoxazolyl, C1-galkyl substituted isoxazolyl; and

oxazolyl.

25 1L A compound according to Claim 9 wherein R3 is selected from the group consisting
of:
4-pentanonyl;
naphthylen-2-yl;
benzof1,3]dioxol-5-yl,
30 . tetrahydrofuran-2-yl
furan-2-yl;
benzofuran-2-yl;
benzo[b]thiophen-2-y1;
quinolin-2-yl, quinolin-3-yl, quinolin-4-yl, quinolin-6-yl, and quinolin-8-yl;
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3, 4-di chl orophenyl, 4-fluorophenyl, 3,4-di nmethoxy-phenyl, 3-benzyl oxy-4-
nmet hoxy- phenyl , 4-net hanesul f onyl - phenyl; 5-nitro-furan-2-yl,

5- (4-ni t rngphepyds-furan-2-yl, 5-(3-triflouromnethyl-phenyl pcfrrsanerods v! ,

5- brono-furan-2-yl, 5-(4-chloro-phenyl)-furan-2-yl; 20
5-(2-piperazin-4-carbpx lic acid tert-butyl ester- ethoxy) benzofuran-2-yl,
5- ( 2- nDrphoIin09%9V93%¥ﬁ xy) - benzof uran- 2-yl ,

5- (2- pi per azi n- 11,p haghtyedinybgnzof ur an- 2-yl, 5-

(2-cycl ohexyl - et hgxy) - benzaof yran-2-yl, 7-nmet hoxy-benzofuran-2-yl,
5-nethoxy-benzofﬁﬁgyiﬂlvpé{%ﬁﬁ-dinethoxy-benzofuran-z-yl,

5-fl uor o- benzof up@itiR2-yl , pykidia=51f | uor o- benzof uran-2- yl,

3- et hyl - benzof uran-2-yl ; 25 5, 6-di met hoxy- benzo[ b]thi ophen-2-yl;

N- et hyl2 i ndol - ZW[?’Z'biPYGBQW:%%i di n-2-yl, 2-nethyl - pyridin-5-yl;

3-met hyl -furo[ 3, gidpheysydi n-2-yl;  5-methyl -t hi ophen-2-yl,
4,5-dibronn-thiophen-z-gl; 30 5-tert-butyl-3-nethyl

t hi eno[ 3, 2- b] t hi BmeR.2elihiophens-Zylyi et hyi - i soxazol - 4-yl; and
5-nethy|-2-phenykoﬂ%@;th§myl, and 2-phenyl -5-trifluoronethyl - oxazol -4-yl .
139 WO 01/70232 PCI/ US01/ 07094 13. A conpound according to Claim9 wherein
R5 is selected fewaoltdd. group consisting of: 5-nethoxybenzofuran-2-yl,
benzo[ b}§ hi ophen-2-yl, 3-nethyl - benzof uran-2-yl,

t hi eno[ 3, 2- b] t hi ophen-2-yl, benzofuran-2-yl, furo[3,2-b]pyridin-2-yl, and
3- met hyl - f utd[ 3, A<otmpgyndiackiondie tpClaifi Ywiheron BS igpelentdd omahagroup doosidingi m 1
wherein R is.selected fromthe group consisting of H and "
naphthalen-%ﬂyl-nethyl. 15. A compound according to Claim14 wherein R is
H 10 16. A conpidlnshn@thyh phkinogy-teth@l, &ifloorb-phererxginettyl, 2-thiophen$l/metdylconpound

according to Caiml erein LS selected fromthe group consisting of:
net hyl, ethyl, pﬁ%%9F¥@ﬁﬂﬁVPﬂ' Bt yl, and hexyl. 15
15 4,4-bis(4-methoxyphenyl)-but-3-enyl;

3,4—dichlorophenyl, 4-fluorophenyl, 3,4-dimethoxy-phenyl, 3-benzyloxy-4-
methoxy-phenyl, 4-methanesulfonyl-phenyl;

5-nitro-furan-2-yl, 5-(4-nitrophenyl)-furan-2-yl, 5-(3-triflouromethyl-phenyl)-furan-
2-yl, 5-bromo-furan-2-yl, 5-(4-chloro-phenyl)-furan-2-yl,

20 5-(2-piperazin-4-carboxylic acid tert-butyl ester- ethoxy) benzofuran-2-yl, 5-(2-
morpholino-4-yl-ethoxy)-benzofuran-2-yl, 5-(2—piperazin-1-yI-ethoxy)benzofuran-z-yf, 5-
(2-cyclohexyl-ethoxy)-benzofuran-2-yl, 7-methoxy-benzofuran-2-yl, 5-methoxy-benzofura-
2-yl, 5,6-dimethoxy-benzofuran-2-yl, 5-fluoro-benzofuran-2-yl, 5,6-difluoro-benzofuran-2-
yl, 3-methyl-benzofuran-2-yl;

25 5,6-dimethoxy- benzo[b]thiophen-2-yl;

N-methyl-indol-2-yl;
1-oxy-pyridin-2-yl, 2-methyl-pyridin-5-yI;
3-methyl-furo[3,2-b]pyridin-2-yl;
S-methyl-thiophen-2-yl, 4,5-dibromo-thiophen-2-yl;
30 3-tert-butyl-3-methyl thieno[3,2-b]thiophen-2-yl;
3,5-dimethyl- isoxazol-4-yl; and
5-methyl-2-phenyl oxazol-4-yl, and 2-phenyl-5-trifluoromethyl-oxazol-4-yl.
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18. A compound according to Claim17 wherein R'" is nmethyl. 19. A conpound
according to Caiml wherein R" is Hand R is nethyl. 20 20. A conpound
accordi ngwba1Ghabm | wherein R is selected fromthe groupceansi/eiobng of:
5-, 6- and 7-Cl-6al kyl. 21. A conpound according to Caim 20 wherein 5-, 6-
and 7- C1- 6al kyl [

7-methyl , - he%(h IA oﬁaﬁ&ﬁﬁta%rﬁé’t%‘cﬁlﬁ% \g}geQ&%H? R Qs&%le?}trgg 'ﬂ'nglfle 5gr§uzv Cog&%@%pound
accordi ng tof: G}rmtlrwc%nvdﬁeran}lzfyl 5@1}20B%]thmuenﬁ-ﬂﬁmtwwem@fuseﬁed,t ed from the
group consi tln el hy y compound -3 gi 0o Cam
20 wherein E“zol«)a]hl%)then Efy %’g?ﬁ P%“raw@ }uro[igb ﬁlgll%rs? ﬂh%qoﬁg&g}glq{éﬁ%j

7- C1- 6al kyl b]paﬁdmﬂ)d;orrpound according to Claim23 wherein 6- and

7-Cl-6al kyl is selected fromthe group consisting of: 6- or 7-nethyl,
-ethyl, =propyl, -butyl, -pentyl, and -hexyl. 140 WD 01/ 70232

PCT/ US01/ 07994 Z&omﬁoﬁﬂmﬁﬂtﬂiﬁig B WigEréin RGs adleotiromh e gtonp Gensiting

7-Cl-6al kyl |s s E}ed frg ngls group consisting of. 6- and 7-nethyl. 26.
A conpound & 5‘ plgn-ey Mt wherein R'"' is 7-Cl-6alkyl. 5 27. A
conpound accordl ng to C aim 26 wherein 7-Cl- 6a| kyI is selected fromthe
group con5|st|n o] et hyl, -propy -butyI -pentyl, and

-hexyl . 28.1 %ﬁ@ﬁkﬁﬂ““&@é‘iﬂ‘%?%}@ QigmA4ha Sy RiREr ei n 7- C1- 6al kyl is

7-met hylg . 10 29 A conpound according to Caim 26 of Forrml ala: R\ R" N

O CN\ 2R la ,
16. A compound according to Claim 1 wherein R”is H.

17. A compound according to Claim 1 wherein R is selected from the group consisting

of: methyl, ethyl, propyl, butyl, pentyl, and hexyl.

15
18. A compound according to Claim 17 wherein R” is methyl.
19. A compound according to Claim 1 wherein R" is H and R™ is methyl.

20 20. A compound according to Claim 1 wherein R™ s selected from the group consisting
of: 5-, 6- and 7-Cy_galkyl.
21. A compound according to Claim 20 wherein 5-, 6- and 7-C1._galkyl is selected from
the group consisting of: 5-, 6- or 7-methyl, -ethyl, -propyl, -butyl, -pentyl, and -hexyl.

25

22. A compound according to Claim 21 wherein 5-, 6- and 7-Cq_galkyl is selected from
the group consisting of: 5-, 6- and 7-methyl.

23. A compound according to Claim 20 wherein R™ is selected from the group

30  consisting of: 6- and 7-Cq_galkyl.

24, A compound according to Claim 23 wherein 6- and 7-C1_galkyl is selected from the
group consisting of: 6- or 7-methyl, -ethyl, -propyl, -butyl, -pentyl, and -hexyl.
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15 wherein R' is cis-7-C 1-6al kyl. 30. A conmpound according to C aim 29
wherein R' is cis-7-methyl. 31. A conpound according to Claim1l wherein R2
i s sel ectvedof/r@ar t he group consisting R6 R7i NYZ 20 of . PECTF/OSe16EbdNy |
ROC(O -, RIOS2, RORLINC(O -, and R 32. A conmpound according to C aim 31
wherein R2 s sel r . i st f. = 0=

ROC( O -, an%§m86§cshggur§§g%&@%t§%%n 4a‘§}%ge?%? ndélatg (&qéa}a@w%ec\?ﬁeﬁ tr%leRZ IS
ROS2. 34. gidup ompisumgblaécoddimghtlo Cl ai m 31 wherein R6 is H 141 WO

01/ 70232 PCT/ US01/ 07094 35. A conpound according to Caim31 wherein R7 is
R100C(O . 36. A conpound according to Caim31 wherein R8 is C1_6alkyl. 5
37. A conpo@6d aacormgbug atcrdhgiorfla6 AshereedimRRSs 7-€1 gabydut yl . 38. A conpound
according to Claim33 wherein RO is selected fromthe group consisting of.
Cl- 6al kyt, Ar-QC0-6alkyl and Het-C0-6al kyl. 10 39. A conpound according to
C ai m 38 whev.ei n ARGnipsuriekardifgliofClaim 26hehegsin THT | qalknbis Sdlécreg frvin thergiohy | ;

ethyl, and Cl-6al kyl -substituted ethyl; 15 butyl, Cil-6alkyl-substituted
butyl; ter f2BHHEE gfj 7%8‘@“@5}?}5 'Prﬁﬂbé}n'i(?]“}’l’r%ﬂ‘g éﬂ‘yﬂ’ﬁ’b" tituted
phenyl , Cl1- 6al koxy phenyl, cyanophenyl; toluyl, Het-substituted toluyl; 20
benzoyl ; naghthylenyl; benzo[ 1, 3] di oxol yl ; benzopl 2,5]?xadiazolyl;
28. A comipound according to Claim 27 wherein 7-C_galkyl is 7-methyl.
10 '

29. A compound according to Claim 26 of Formula Ia:

1 ”
R\ /R

15  wherein R™ is cis-7-Cy_galkyl.

30. A compound according to Claim 29 wherein R™ is cis-7-methyl.
31. A compound according to Claim 1 wherein R? is selected from the group consisting
§ 2
~
R’
)

20 of: Ar-Co.galkyl, R9C(0)-, R9S0,, ROR1INC(O)-, and

32. A compound according to Claim 31 wherein R2 is selected from the group
consisting of: Ar-Cg.galkyl, R9C(0)-, and R9SO».

25 33, A compound according to Claim 32 wherein R is R9502.

34. A compound according to Claim 31 wherein RO is H.
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pyridinyl, 1-oxy-pyridinyl, Cl-6alkyl pyridinyl; 25 furo[3, 2-b]pyridinyl,
Cl- 6al kyl substituted furo[3, 2-b]pyridinyl; thiophenyl; thiazolyl;

1H i m da®xobyl/702€4 6al kyl substituted imdazolyl; 1H[ 1, 2rdisiizzed4yl
Cl-6al kyl substituted 1H[1,2,4]triazolyl; and 30 quinolinyl. 40. A
conpound according to Caim39 wherein RO is selected fromthe group
consisting qf: 2-cycl ohexyl-ethyl; 142 WO 01/702 PCT/ US01/ 07094

3- met hyl but yP: 3,/’2190&}138%%0&5%@%% C,”‘ﬁﬂﬂr%‘i’?ﬁ‘ﬁﬁ@ﬁﬁ 1%1%9-(3(phor ophenyl ,

4-f| uorophenyl, 3- chlorophenyl, 4-chiorophenyl, 3-methoxyphenyl,

4- et hoxyphenyl , 3, 4-di met hoxyphenyl, = 2-cyangphenyl; 5 2-benzoyl;

napht hyl en- 26y| ; A SERSYRCaTHPS gt 2im 34 ‘f’her%'éﬁgéﬁ[q},-ﬁa,lb]loxadi azol -4-yl ;
pyridin-2-yl, pyridin-3-yl , 1-oxy-pyridin-2-yl, 1-oxy-pyridin-3-yl,
3-nethyl - 10 pyridin-2-yl, 6-nethyl-pyridin-2.yl; furo[3, 2-b]pyridin-2-yl,
3- et hyl - f uBd{ 3, 2 epppridgicenrging fo Clainh}ophrsrie RS igisobutyhi azol - 2- yi ; '

1H i m dazol -2-yl, 1Him dazol-4-yl, 1-nethyl-IHimdazol-2-yl, 1-nethyl-IH
15 imdazol -4-yl; 1H][1,2,4]triazol-3-yl, 5-nethyl-1H][1, 2, 4]triazol-3-yl;
and qui nol i38- 2- W compoundcewdipp tn@lame 3owhtireig RP ¢s Eleatedrfromilregreim: 20 0

consisting of: Cq_galkyl, Ar-Cq_galkyl and Het-C(_galkyl.
10
39, A compound according to Claim 38 wherein RY is selected from the group
consisting of:
methyl;
ethyl, and Cy_galkyl-substituted ethyl;
15 butyl, C1_galkyl-substituted butyl;
tert-butyl;
isopentyl;
phenyl, halogen substituted phenyl,C1_galkoxy phenyl, cyanophenyl;
toluyl, Het-substituted toluyl;
20 benzoyl;
naphthylenyl;
benzo[1,3]dioxolyl;
benzo[1,2,5}oxadiazolyl;
pyridinyl, 1-oxy-pyridinyl, C;.galkyl pyridinyl;
25 furo[3,2-b]pyridinyl, C1-galkyl substituted furo[3,2-b]pyridinyl;
thiophenyl;
thiazolyl;
1H-imidazolyl, C1_galkyl substituted imidazolyl;
1H-[1,2,4]triazolyl, C1_galky! substituted 1H-[1,2,4]triazolyl; and
30 quinolinyl.

40. A compound according to Claim 39 wherein R is selected from the group
consisting of:

2-cyclohexyl-ethyl;
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R R4/ NR is RBR2is selected fromthe group consisting of: R6 RNZ -,
Ar- C0-6al kyl, ROC(O -, ROSO2, RORLINC(O -, and Ra 25 R3 is selected from
t he groupvelpr/@essbal kyl and Ar CO-6al kyl; R4 is sel ected frPOmMUBHE7G¥OUP
consisting of: R5OC(O -, R5C(O- or R5S02-; R5 is selected fromthe group
consi sting of: CluGHiylylyl; C2- 6al kenyl, C3- 6cycl oal kyl - C0- 6al kyl ,

C2- 6al kanonyl , 5 ( 1 32 WO 01/ 70232
PCT/ US01/ 07094 %%&%ﬁ%‘@%@oﬁgﬁhe% %g&ﬁhef’ﬁ% hﬁmﬁ’éhe i "Fnd R is H 5
42. A corrpodﬂcromm 4Hchigroplbengl, éimntlxbxwhﬁeyleél-methmph@ysél4e<btnetdi0>fytpb¢nyt he group
consisting 9 A - (al kyl, ROC(O) - and ROSO2; R3 is selected fromthe
group consi st?'ngpo "H, nmethyl, ethyl, n-propyl, prop-2-yl, n- butyl,

i sobutyl3 but-2- ;Nb;anzoylcl opropyl met hyl , cycl ohexyl net hyl ,

2- met hanesul fi nyI ﬁﬁ’hﬁe - 10 hydroxyethyl, toluyl, naphthalen-2-ylnethyl,
benzyl oxynet hyl , "BREY)diBxkymet hyl ; R4 is RSC(O)-: R5 is selected from the
group consi sti ngb@fzo[lmdlmdl,s ymal ogenat ed nmet hyl, Cl-6al koxy substituted

nmet hyl , heterocygl e titut met hyl; 15 butyl, aryl substituted butyl;
i sopentyl; pent %@&50@% Kyl

pyridin-2-yl, pyridin-3-yl , 1-oxy-pyridin-2-yl, 1-oxy-pyridin-3-yl, 3-methyl-
10  pyridin-2-yl, 6-methyl-pyridin-2-yl;

furo[3,2-b]pyridin-2-yl, 3-methyl-furo[3,2-b]pyridin-2-yl;

thiophene-2-yl;

thiazol-2-yl;

1H-imidazol-2-yl, 1H-imidazol-4-yl, 1-methyl-1H-imidazol-2-yl, 1-methyl-1H-
15  imidazol-4-yl;

- 1H-{1,2 4jtriazol-3-yl, 5-methyl-1H-[1,2,4]triazol-3-yl; and
quinolin-2-yl.

41. A compound according to Claim 1 wherein:

R’ 0
R4/ N\,/“\
R® .

R2 is selected from the group consisting of:

20

Rlis

Ar-Co_galkyl, R9C(0)-, R9SO9, RIR1INC(0)-, and R
25 R3 is selected from the group H, C'1 -6alkyl and Ar Cop-galkyl;
R4 is selected from the group consisting of: RSOC(O)-, R5C(O)- or RSSOz-;
R3 is selected from the group consisting of: Cj_galkyl, Co-galkenyl, C3_
ecycloalkyl-Cq_galkyl, Cy_galkanonyl, Ar-Cq.galkyl and Het-C_galkyl;
ROis H;
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butenyl, aryl substituted butenyl; 20 phenyl, phenyl substituted with one
or nore hal ogens, phenyl substituted with one or nore Cl-6al koxy or

aryl oxy ogwewpse2zphenyl substituted with one or nore sul f opyl/usgl/OWps;
benzyl; naphthylenyl; 25 benzo[1, 3]dioxolyl; furanyl, hal ogen substituted

furanyl, aryl suﬂgﬁdRﬁkﬁnomuranyl; t et rahydrof uran-2-yl; benzofuranyl,

Cl- 6al koxy subst'Q%} d Qﬁgzofuranyl, hal ogen substituted benzofuranyl,

Cl- 6al kyl substitute 1-67% of uranyl ; 30 benzo[ b]thi ophenyl, Cl1_6al koxy

substituted benzgfH; mdophenyl; quinolinyl; quinoxalinyl; 1,8

napht hyri di nyl; {ndalyl , Cl-6al kyl substituted indolyl; 144 WO 01/70232

PCT/ US01/ 07094 % nyl, C1-6al kyl substituted pyridinyl,

1- oxy-pysidinyl; furo[3,2-b]pyridinyl, Cl-6alkyl substituted

furo[ 3,2-b]pyridin-2-yl; thiophenyl, Cl-6alkyl substituted thiophenyl,

hal ogen sub&ti t uEMPRIIFRARYPE to Glpimet arhsrem:p] t hi ophenyl, C1- 6al ky!

t hi eno[ 3, 2- b] t hi eRheRkkied BomiRxSe®] aehsistﬁ;%gﬁadrkyd_6§msl§9cwmﬂd Reypzol yl . ;
e

and oxazolyl; and RO is selected fromt %{oup consisting of: ‘methyl; 10
ethyl, C 1-6al kyR’duissketied fromdhegrpyn consiging of: H, apthgh eyl npmepst propt2ed: but y ;

e ARSI o R A Rt g B Sl

10 hydroxyethyl, toluyl, naphthalen-2-ylmethyl, benzyloxymethyl, and hydroxymethyl;

R4 is R3C(0)-;

R is selected from the group consisting of:

methyl, halogenated methyl, C1.¢alkoxy substituted methyl, heterocycle substituted
methyl;

15 butyl, aryl substituted butyl;

isopentyl;

pentanonyl;

cyclohexyl;

butenyl, aryl substituted butenyl;

20 phenyl, phenyl substituted with one or more halogens, phenyl substituted with one
or more C1-galkoxy or aryloxy groups, phenyl substituted with one or more sulfonyl
groups;

benzyl;
naphthylenyl;
25 ‘ benzo[1,3]dioxoly];
furanyl, halogen substituted furanyl, aryl substituted furanyl;
tetrahydrofuran-2-yl;
benzofuranyl, C1-galkoxy substituted benzofuranyl, halogen substituted
benzofuranyl, C1.ealkyl substituted benzofuranyl;

30 benzo[b]thiophenyl, Cj.galkoxy substituted benzo[b]thiophenyl;

quinolinyl;

quinoxalinyl;

1,8 naphthyridinyl,

indolyl , C1.galkyl substituted indolyl;
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benzoyl; naphthylenyl; benzo[1, 3]dioxolyl; benzo[1,2,5]oxadiazolyl; 20
pyridinyl, 1-oxy-pyridinyl, C-6alkyl pyridinyl; thiophenyl; thiazolyl;
1H i m da®xoOy1/702€4 - 6al kyl substituted imdazolyl; 1H[1, 2Pdiusiizzed4y|
Cl-6al kyl substituted 1H[ 1,2,4]triazolyl; and 25 quinolinyl. 43. A

conpound accordi ng: i %ﬁg L s 1 SvSel ed fromthe group

consi sting of: 4@§§%§§§?%%F?ﬂ&% g%ﬁ?ﬁf?&%éﬁ%yéﬁgfﬁgsn%%gl,3]dioon-5-yI,
furan-2-yl; benfoofl3 yeidipyt, C1igelylolibiitudoipteéh2-Blpytidin£48; WO 01/ 70232

PCT/ USOL/ 07094 gl B 22kl o Sl nbgent], nntbo0b iR tbpnefi nol i n- -1
and qui nolin-8-y ;p q PIORAI T ne -yl f,g ﬁéﬁﬁ? %gi |n-§-y ;- 1 ndol -3-yl,

i ndol -5-yl; 5 pythiedo[8;22]shiopheryy,rC dpalkd-thikno[3,L-bithibgheRylb] pyri di n- 2-yl ;

t hi ophen-3-yl; thieno[ 3, 2-blthi ophene-2-yl; isoxazol-4-yl; and 10
oxazol - £yl . 44.‘5%*‘6‘8%%%@?&1&%‘1 t‘?ﬁ’g‘sclxézoéfl'aarnﬁ 41 wherein R5 is selected

fromthe group g@psiiskidng of .

R is selected from the group consisting of:

methyl;
10 ethyl, C1_galkyl substituted ethyl;

butyl, C_galkyl substituted butyl;

tert-butyl;

isopentyl;

phenyl, halogen substituted phenyl,Cj_galkoxy phenyl, cyanophenyl;
15 toluyl, Het-substituted toluyl;

benzoyl;

naphthylenyl;

benzo[1,3]dioxolyl;

benzo[1,2,5]oxadiazolyl;
20 pyridinyl, 1-oxy-pyridinyl, Cq_galkyl pyridinyl;

thiophenyl;

thiazolyl;

1H-imidazolyl, C1_galkyl substituted imidazolyl;

1H-[1,2,4]triazolyl, C1_galkyl substituted 1H-[1,2,4]triazolyl; and
25 quinolinyl.

43. A compound according to Claim 41 wherein: R is selected from the group
consisting of:
4-pentanonyl;
30 naphthylen-2-yl;
benzo[ 1,3]dioxol-5-yl,
furan-2-yl;
benzofuran-2-yl;

benzo[#]thiophen-2-yl;
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trifluoronmethyl, phenoxy-nethyl, 4-fluoro-phenoxy-nethyl ,

2-t hi ophenyl -nethyl; 15 4-(4-met hoxy) phenyl - butyl ;

4, 4- bi s( vl hexgyphenyl ) - but - 3-enyl; 3, 4-di chl orophenyl , pérfusugs@phenyl ,

3, 4-di net hoxy- phenyl , 3-benzyl oxy-4- et hoxy-phenyl,

4- met hanesul fonyduirpinemyﬁl, quirolih 136y0,-duthoBing 21, Yihinobr-6-41, Bhd quidiargyl) - f ur an- 2-yl
5-(3-triflouronethyl - yl) furan- 20 2-yl, 5-brono-furan-2-yl,

5- ( 4- chl or o- phen@Aoxpli ‘g‘ﬁ ©2-yl; 5-(2-piperazin-4-carboxylic acid tert-butyl
ester- ethoxy) bpglg@jhu{ygam&_w 5-(2-

nor phol i no- 4-yl - ethoxy) benzofuran 2-yl,

5- ( 2- pi per azi n- 1nel=3¥1HB48 B8Nz of Ur an- 2-yI, 5-

(2-cycl chexyl - etwnge%,qjlygqn 2-yl, 7-met hoxy-benzofuran-2-yl,

5- met hoxy- benzof'ura- 2- 6-"di met hoxy benzof uran- 2-yl,

5-f | uor o- benzof uﬁumﬁz-b}ﬂyrldgl ¥li f | uor o- benzof uran-2- 25 yl |

3- net hyl - benzof %QJ? 5, 6-di net hoxy- benzo[ b] t hi ophen- 2 yl;
N- net hyl - i ndol - 1 oxy pyridin-2-yl, 2-nethyl-pyridin-5-yl;

3-nmethyl-furo [3th2>nﬁ]3{3ylr]th¢hphe®=%ﬂl, ;30 5-nethyl -t hi ophen-2-yl,

4, 5-di br ono-t hi olrs)g 01_242% nd S-tert-butyl-3-nmethyl

th| eno[ 3, 2- b] t hi ophen- y"f 3, 5-di net hyl - isoxazol -4-yl; 5-nethyl-2-phenyl
oxazol -yl , andoxazgheylyl -5-trifl uoronethyl -oxazol-4-yl. 146 WO 01/ 70232
PCT/ US01/ 07094 45. A conpound according to Caim4l wherein RO is selected
fromthe group consisting of: 2-cyclohexyl-ethyl; 3-nethylbutyl; 5

3, 4- di chl or &phenxlcomfount acmptig vy IClaiR-4fl Iwheretieis yélectett fidmitegahagny| , 3

chl or ophenyl , 4 chlorophenyl 3- met hoxyphenyl , 4-net hoxyphenyl ,

3, 4- di net ho?&?f)' FEg AL cyanophenyl . 2-benzoyl; naphthylen-2-yl; 10
benzo[ 1, 3] di oxol tn?luyﬂo'methy], phenoxy-methyl, 4-fluoro-phenoxy-methyl , 2-thiophenyl-methyl;
15 4-(4-methoxy)phenyl-butyl;

4.,4-bis(4-methoxyphenyl)-but-3-enyl;
3,4-dichlorophenyl, 4-fluorophenyl, 3,4-dimethoxy-phenyl, 3-benzyloxy-4-
methoxy-phenyl, 4-methanesulfonyl-phenyl;
S-nitro-furan-2-yl, 5-(4-nitrophenyl)-furan-2-yl, 5-(3-triflouromethyl-phenyl)-furan-
20  2-yl, 5-bromo-furan-2-yl, 5-(4-chloro-phenyl)-furan-2-yl;
5-(2-piperazin-4-carboxylic acid tert-butyl ester- ethoxy) benzofuran-2-yl, 5-(2-
morpholino-4-yl-ethoxy)-benzofuran-2-yl, 5-(2-piperazin-1-yl-ethoxy)benzofuran-2-yl, 5-
(2-cyclohexyl-ethoxy)-benzofuran-2-yl, 7-methoxy-benzofuran-2-yl, 5-methoxy-benzofura-
2-yl, 5,6-dimethoxy-benzofuran-2-yl, 5-fluoro-benzofuran-2-yl, 5,6-difluoro-benzofuran-2-
25  yl, 3-methyl-benzofuran-2-yl; '
5,6-dimethoxy- benzo[b]thiophen-2-yl;
N-methyl-indoi-2-yl;
1-oxy-pyridin-2-yl, 2-methyl-pyridin-5-yl;
3-methyl-furo[3,2-b]pyridin-2-yl;
30 5-methyl-thiophen-2-yl, 4,5-dibromo-thiophen-2-yl;
5-tert-butyl-3-methyl thieno[3,2-b]thiophen-2-yl;
3,5-dimethyl- isoxazol-4-yl;
5-methyl-2-phenyl oxazol-4-yl, and 2-phenyl-5-trifluoromethyl-oxazol-4-yl.
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benzo[ 1, 2, 5] oxadi azol -4-yl; pyridin-2-yl, pyridin-3-yl,
1-oxy-pyridin-2-yl, 1-oxy-pyridin-3-yl , 3-nethyl- pyridin-2-yl,

6- met hyl -wwrohdvsz22-yl ; thi ophene-2-yl; 15 thiazol-2-yl; Pdrivsedendl - 2-yl,
1H i m dazol -4-yl, 1-nmethyl-IHimdazol-2-yl, 1-nethyl-iH imdazol-4-yl;
1H[ 1, 2, 4] t43.az OA-cBmy&undECddiﬁilﬂiyﬂoﬂlhhx[éﬂ whedthd RY Bzaketd@ fybm tirngoup

qui nol i n- é)l 6. A conpound according to Caim4l wherein: R2 is
ROS2; R3 i “@it“’@ kyl: R4 is RBC(O); 25 R5 is Het-C0-6alkyl; RO is

Het - CO- 6al kyl ; azxdydgﬁexyueg]yy C 1- 6a1ky1 47. A conpound accor d| ng to Caim
46 wherein: 30 R3 is isobutyl; RS is selected fromthe group consisting
of : 5-net hoxyben%‘81‘“'3‘&’%‘[’l“’lg’és yl, benzo[ b] t hi ophen-2-yl,

3- met hyls benzof us aRicAord |4et;}g,ﬂ1 ] L-hi®, 124-¥h of.uran- 2-yl,
furo[ 3, 25— b] pyri di ﬁJaIZ ; phelwci} ne?phy?}h%‘ uro %hﬁﬂy or%ﬂi}féﬁﬂ_ |; 147 WO

01/ 70232 chmqysnmnziyfbguorop%@nws 3 uefhonYRignYly tb%ypgwhé 4ebimethetyphegylof
pyridin-2-yj . g%}ém?gy pyridin-2-yl; and R'' is is 7-Cl-6alkyl. 5 48. A

conmpound accor 0 Caim47 of Formula la: R\ RR NO N~
2-benzoyl;

naphthylen-2-yl;
10 benzo[1,3]dioxol-5-yl;
benzo[1,2,5}oxadiazol-4-yl;
pyridin-2-yl, pyridin-3-yl, 1-oxy-pyridin-2-yl, 1-oxy-pyridin-3-yl, 3-methyl-
pyridin-2-yl, 6-methyl-pyridin-2-yl;
thiophene-2-yl;
15 thiazol-2-yl;
1H-imidazol-2-yl, 1H-imidazol-4-yl, 1-methyl-1H-imidazol-2-yl, 1-methyl-1H-
imidazol-4-yl;
1H-[1,2 4]triazol-3-yl, 5-methyl-1H-[1,2,4]triazol-3-yl; and
quinolin-2-yl.
20
46. A compound according to Claim 41 wherein:
R2 is R950,;
R3 is C1-galkyl;
R4 is R5C(0);
25 R is Het-C_galkyl;
RY is Het-C_galkyl; and
R™is 7-Cj_galkyl.

47. A compound according to Claim 46 wherein:
30 R3is isobutyl;
R is selected from the group consisting of: 5-methoxybenzofuran-2-yl,
benzo[b]thiophen-2-yl, 3-methyl-benzofuran-2-yl, thieno[3,2-b]thiophen-2-yl, benzofuran-
2-yl, furo[3,2-b]pyridin-2-yl, and 3-methyl-furo[3,2-b]pyridin-2-yl;
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R,, R la wherein R" is cis-7-Cl-6alkyl. 10 49. A conpound according to
Claim48 wherein R'' is cis-7-nmethyl. 50. A conpound according to Caim49
wherei n RBOpPE70RE@NZOf Uran-2-yl. 15 51. A conpound accor di PgTAUS01C7694m 50
wherein RO is pyridin-2-yl. 52. A conpound according to Claim1 selected
fromthe group cpesi Iiigpaci d {
RN g %fe&t@@fr&fnﬂh ﬁﬁ @%ﬁg@%%gt}@&gmﬂ&%a&p@{w LEy1é

(pyri di ne- 2amsul f onyl ) - azepan 4-yl car banmoyl ] -butyl } -am de; 20

5- et hoxy- benzof yIic acid {

(S)-3-nethyl - -[% %qéé) 166a hyI - 3- ox0- 1-

(pyridine 2 sul fonyl) - azepan 4-yl carbanoyl ] -butyl }-am de;

benzo[ b] hene- 2- car

1T a5 b - B e AP Sd R rdife Bma 3 Bormuta 1

sulfonyl) azepan -yl car banoyl | - 3- net hyl - butyl } -ani de;

benzo[ b] t hi ophene-2-carboxylic acid {(,5)-

1-[ (4R, 6R) - 6- et hyl - 3- oxo- 1- (pyri di né3R-A
sulfonyl)-azepan-4-ylcarbannyl]-B-nethy@ butyl }-am de; 148 WD 01/70232
PCT/ US01/ 07094 3- net hyl - benzof ur an- 2- c# ylic acid {(S)-

| -[(4S, 6S) - 6- net hyl - 3-oxo-1-(pyriding 2-

sul f onyl ) - azepan- 4-yl car banoyl ] - 3- net utyl - am de;

3- et hyl - benzof ur an- 2- carboxylic aci ds {(%»

-[ (4R, 6R) - 6- met hyl - 3- ox0- 1- (pyri di fe-2

sul f onyl ) - azepan- 4-yl car banoyl ] - 3- net hy] - butyL }-am de;
t hi eno[ 3, 2- b] t hi ophene-2-carboxylic acid {(S)-

1-[ (4S, 6S) - GhéreinRy!is BisTXO_dalkypyr i di ne- 2-

sulfonygg azepan- 4-yl car banoyl ] - 3-net hyl -butyl }-am de; 10
t hi eno[ 3, 2- b] t hi ophene-2-carboxylic acid {(S)-

1-[ (4R 6R) - f9.met AyomBotdQrdordifyfol(ldimet82vherein R™ is cis-7-methyl.
sul fonyl ) - azepan- 4-yl car banoyl | - 3- net hyl - butyl }-am de;
benzof uran- 2-carboxylic acid { (S)-3-nethyl- |

-[ (4S, 7R) - 75gret hyleo F@&?ﬂ ascdrdi¢ lo@NARr#-wherein RS is benzofuran-2-yl.
sul fonyl ) - azepan- 4-yl car banoyl | -butyl }-am de; 15 benzofuran-2-carboxylic

acid { (S§)-3-methyl-I-[(4R 7S)-7-nethyl-3-o0xo0-1-(pyridine-2-
sul f onyl3 - azepanadoibaaidRaciyhd R solwiRFEARY? is pyridin-2-yl.

52. A compound according to Claim 1 selected from the grodp consisting of:
5-methoxy-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,6S)-6-methyl-3-oxo-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } -amide;

20
S-methoxy-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4R,6R)-6-methyl-3-ox0-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide;

benzo[b]thiophene-2-carboxylic acid {(S)- 1-[(4S,6S)-6-methyl-3-0xo-1-(pyridine-2-
25  sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-butyl}-amide;

benzo[b]thiophene-2-carboxylic acid {(S)- 1-[(4R,6R)-6-methyl-3-oxo-1-(pyridine-2-
sulfonyl)-azepan-4-ylcarbamoyl}-3-methyl-butyl }-amide;
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benzof uran- 2-carboxylic acid {

(S)-3-methyl-1-[(4S,7S)-7-net hyl - 3-o0xo0-1-(pyridine-2- 20

sul f onyl Wwa@aepes2 4-yl car banoyl ) - but yl } - am de; benzof ur an- PeTas@oryd4i c aci d
{ (S)-3-nethyl-Il-[(4R 7R)-7-net hyl - 3- oxo- 1- (pyri di ne- 2-

sul fonyl)-a I DAY, : )
furo[ 3. 2-b] é%‘l?l I,lﬁeér& ngaa% 0}(}llcbalé éS)}-'IEHES%%) 6%%&1)’1 3-oxo0-1-(pyridine-2
{(S)-3-net hydlfdnylb{a@smn%mcapbammm@mwmﬂ; -amide;

(pyridi ne-2-sul fonyl)-azepan-4-yl car banoyl ] - butyl }-am de;
2,2,4-trideutero-furo[3, 2-b] pyridine-2-carboxylic acid

{(S)-3-net h)’ilmdthyﬂ-bé}ﬁpﬂlﬂh Yeanteixkiyd acid {(S)- 1-[(4R,6R)-6-methyl-3-0x0-1-(pyridine-2-

3- -1- 2-sul f b |]-butyl }-am de; 30
3 et nyt S urds S spRyey ot SR e %”"” syl -amde
(S)-3-net hyI -1-[(4S, 7R) - 7- net hyl - 3- oxo- )

| - di 2-sul f I 4- d 149 WO
01; 936;{32' g&*y@%{g’&ﬁ %%egg—g Qafarlr)]oxyhg ac(i:c?' (S) 1- [¥4§ 6S)- 6-methy1 3?'0To-le(pyndme 2-

2,2,4-tri deb‘ﬁlﬁfn?b-%zéj!i&ﬁ mxlcafbyﬁle,[lﬁzamtmbpwtquhaﬂmeZ carboxylic acid {
(S)-3-nmethyl-1-[(4S,7
7- et hyl - 3- oxo- 1- (pyri d| ne- 2- sul fonyl ) - azepan- 4-yl car banoyl ]-butyl }

- am de; jgui ' ¢ . ; i
e e hylﬂf_?%d_offz @1&%}4@9&’ kéreox’slrfi g‘%c)[( () 17 [6411 6R)-6-methyl-3-oxo-1-(pyridine-2
sul f onyl ) - as&fsa ﬂ%?h@*éﬂbmp)]llmwl -buty dlede qui nol i ne- 3-carboxylic acid
{ (S-3-nethyl- | -[(4S, 7R)-7-net hyl - 3- oxo- 1- (pyri di ne- 2-

sul fonyl ) - azepan- 4-yl car banoyl | - butyl }-am de; 10

5- met hoxy- béenzofumnahc@baxshbamd | (F3-meihgl-1-[(4S,7R)-7-methyl-3-oxo-1-(pyridine-2-

{(S)-3-methyly n]y% ﬁ%?"? B%{Tc&bnﬁéﬁy utiﬁ? QX el

(pyri di ne- 2- Sul epan- bamoyl ] - butyl }-ami de;

3- et hyllsbenzof uran- 2- carboxylic acid { A

(S)-3-nethy 4S 7R) - 7= et - 3-0x0- 1= -
(ot d ne- 2 2RtP R PR RS T PR bR IS T ety B pb vidine >
t hi eno[ 3, 2- blfduyDpkpae4lcadanof ) bityl - amidd;

{(S)-3-methyl-1-[(4S, 7R) - 7- met hyl - 3- oxo- 1-

(pyridi ne-2-sul fonyl)-azepan-4-yl car banoyl ] - butyl }-am de;

qui noxal i nebnzefroxydrbaxyReCaditl {(S)-3-methyl-1-[(4S,7S)-7-methyl-3-oxo-1-(pyridine-2-

(S)-3- hyl - 1-[(4S, 7R) (pyridine-2- 20

sul fonﬁ&- ai‘élflﬁi‘ lsazw%éﬁé&%g?f”fl %3(@13"’}‘1%1 am de; thieno[3, 2-b]

t hi ophene- 2- carboxylic acid {(9)-3- rrethyl-l-[(4S 7R) 7-met hyl - 3- oxo- 1- (1-
oxy-pyridi ne-2-sul fonyl)-azepan-4-yl car arm% l }-am de Ki = 0.05 nM
25 benzofuran-2-carboxylic acid {(S)- 3-methyl 1-[(4R,; 7R -methyl 3 -0x0-1- (pyr1d1ne-2-

sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide;

25  furo[3,2-b]pyridine-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-o0x0-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide;

2,2 ,4-trideutero-furo[3,2-b]pyridine-2-carboxylic.acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-
3-oxo-1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide;

30
3-methyl-furo[3,2-b]pyridine-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-ox0-
1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide;
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3- met hyl - benzof ur an- 2- car boxyl i caci d {

(S)-3-methyl-1-[(4S, 7R) - 7- net hyl - 3- oxo- 1- ( 1- oxy-

pyri di newosutfenyl ) - azepan- 4-yl car banoyl | - butyl }-am de; PCT/US01/07094
benzof uran- 2- carboxylic acid { ‘

('S) - 3- et hy?.2 h-tfidet@rorRynethy hiardi,R-bBpyostine-2-carborylic-apyr{ B 3nmeth @l -[(4S,7R)-

2-sul fonyl ) 5. an-4-y| carbagoyl:] - bl - AmLde- .Aallne- 2- car boxylic
aci d {(9) - RERRETof g RIRTR Bt Ry AL OB O
sul fonyl ) - azepan- 4-yl car banoyl ] - butyl }-am de; 150 WD 01/ 70232

PCT/ US01/ 07094 .. 5,.6-di f | .u6r.q- zof uran- 2-£arboxyl.i.c acid ...
{(9)-3- yriejp h&‘éﬂﬁfﬁ@ﬁl@ Wﬁé&2%?3?%3%?zﬁfm??im;ﬁ-g)?/r;dme-}
oXy- pyr ixdi nanfnys)azepanyd-yleaimpan-bheyy)-aadganoyl | - butyl }-am de;

5-fl uoro- 3- net hyl - benzof ur an- 2- carboxylic acid { (S)-3-nethyl- |
-[(4S, 7TR) - 7- net hyl - 3- oxo- 5

1- (1-.0xy- pygiishlines 2abukyflie Ayl ) <HBahany14=[y4ScE) ram@y1]3-dxat iylpydidinzr de;
£33 et rons S5 e

{(S) - 3- net hYHIOPX (2R carn “gRe=:1- (1- oxy-

pyri di ne- 2-sul fonyl ) - azepan- 4-yl car banoyl | - butyl }-am de; 10

3-met hyl -furo[ 3, 2-b] ]pyridine-2-carboxylic acid
{(S) - 3- Het h§,—p1eqhof)(-bpg,zqupqt)an-%qq@p@mc_agldd@ﬁ-methyl-1-[(4S,7R)-7-methy1—3-oxo-1-

1- (1- oxy- py@yfi&iﬂgz.%mﬁdﬁ&ﬁagepkal;.g?c%%aﬁkwty@rane&oy' ] -butyl }-anide
cycl ohexanecarboxylic acid { (S)-3-nethyl-1-[(4S, 7R)-7-net hyl - 3- oxo- 1
-(1-oxy-pyridine-2- sul fonyl)-azepan-4-yl carbanoyl]-butyl }-am de; 15

S)-2-(2-c - ] - t - [ '
{Chs. 7R - 7 SRS b bR B A S by NI P BB Sxe s 1 ) i e
(S) - 2- ( 3- cytpyodiesYHsulfrmphargpgi-dylcabpmdyl Fedtplyfampdent anoi ¢ aci d
[ (4S, 7R)5- 7- et hyl - 3-oxo-1 20
(1- oxy-pyridi ne-2-sul fonyl)-azepan-4-yl]-an de;
(S) - 2- (4- cythicabi82yti]thinpharaydaghvxyle) ach {{BE Inkthpleh{(4$10R & 7-aeibgl-3-oxo-1-

4S, 7R) - 7- met. hyl 2 3-.0x0=1- (1-0xy-pyri.di ne-2-sul fonyl)-azepan-4-yl]-am de;
05" 05 - ( sORyatRau B are RN BRI pent anor o aeid
[ (4S, 7R) - 7- net hyl - 3- oxo- 1- (1-oxy-pyridi ne-2-sul fonyl)-azepan-4-yl]-am de;
benzof uran- 2-.carboxylic acid. - 3- |- L-[(4S,.7R) - 7- met hyl - 3- oxo- 1- ( 5-
trifluoromefHl xf‘%i?)f%éﬁd?f’é)a’]i‘- ascﬂff é(giﬁl trﬁg'tzgﬁﬁﬁ% ﬁiéﬁgﬂyﬁg%ﬂlﬁwﬂé‘ﬁ’ﬁ% }- am d((a;
30 5-f | 2mr osddfefiviPiddp - PicBaridKyutyt}-agidel {
(S)-3-nmethyl-1-[(4S, 7R) - 7- met hyl - 3- oxo- 1- ( 5-
trifluoronethyl-pyridine-2-sul fonyl)-azepan-4-yl carbanoyl]-butyl }-;

thieno[3,2-b] thiophene-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-0x0-1-(1-

oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }—amidé
Ki=0.05nM;
25
3-methyl-benzofuran-2-carboxylicacid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-ox0-1-(1-oxy-
pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide;

benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-oxo0-1-(1-0xy-pyridine-
30  2-sulfonyl)-azepan-4-ylcarbamoyl}-butyl }-amide;

quinoline-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-0x0-1-(1-0xy-pyridine-2-
sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide;
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151 WO 01/ 70232 PCT/ US01/ 07094 thieno[3,2-b] thiophene-2-carboxylic acid
{(S)-3-nmethyl-I-[(4S, 7R) - 7- net hyl - 3- oxo- 1- ( 5-

trifluorogetoybpyri di ne-2-sul fonyl)-azepan-4-yl car banoyl pclrisylojoeam de;
benzof uran- 2-carboxylic acid {

1-[ (4S, 7R) - 3.5riflyvpd-bezefuan-dahpriliti aad Zskﬁimedwyﬂj&@igb-&ﬁnetfs'l -3-oxo0-1-(1-

(575 370 et gy ity AR o b BRIRTT fotly (L 57 ° ¢

sul fonyl ) - azepan 4-yl car bam)yl] butyI }-am de 10 furan-2-carboxylic acid

{(S)-3, 3-di h Q% Qn 1- i, di pesR-

sul fonyl) - azgﬁ)a met[’él Zaor@br? = tﬁ”y hc%Clg)r(r&&éfn(l%gﬁlélﬁg‘{g?%ﬂblfethyl'}oxo'

t hi opheng- ZJQ&bbpp(Mdlm-Mfdny{lx ﬁ)apéi];zeyldarmdyMLbuﬂ;d[-éxﬂiﬁe;7R) - 7- net hyl - 3- oxo- 1-
(pyridine-2-sul fonyl)-azepan-4-yl car banoyl ] -butyl }-am de; 15

benzof uran- 2-carboxylic acid {

(S) - 2- cycl obgnigto-Hentoffkim- ZB)rbeylietaml{csso 3qxahﬂ-1([msr7lm7n§act2yl 3-ox0-1-(1-0xy-

sul fonyl ) - azepan- 4- ){I car banoyl | lﬁ i n;( furan-2-carboxylic acid {
(S)-2-cycl oﬁ@me- U f°p>(12r§em-4vlcﬁr€e UL @mide( pyr i di ne-2- 20

sul fonyl ) - azepan-4-yl carbanoyl ] -ethyl } -am de; thiophene-3-carboxylic acid
{ (S -2- cyclohex | -1-[(4S, 7R) - 7- met hyl - 3- oxo- 1- (pyri di ne- 2-

sul fony§- a-zéffa*w -furglp 22 Byt 2- ety i acidhf(Se3-mothyL-HaS . A§)- T-mathyk Boxe- 1] -
pyridi ne- 2- ggj Q%Wridﬁxeaicéu‘i’foﬁy(lﬁzegancy 91'(:995%&9'1]‘3&}[1{ 4wddR) - 7- net hyl - 3-

0x0- 1- (pyri di ne-2-sul fonyl ) -"azepan- 4-yl car banoyl ] - et hyl }-am de;-

(2R, 4aR, 8aR) - oct ahydr o- benzo[ 1, 4] di oxi ne- 2- car boxylic acid

[(S)-1-((4Sc ~ 0y TR . _ 2

1- 3- oxo- azepg@hﬁ}anfcar %@Cﬁi(gpymﬁ‘ym}gg?; 7meth 130’:%0 lf( Fanc dlcnglrzboxyl ic
aci d [ (S) - 2sdfvydheey-4ylcaba8oyiRyutyl} mmidey | - 3 oxo | - propyl - azepan- 4-

yl car barfg)yl )-ethyl]-am de; 152 WD 01/70232 PCT/ US01/ 07094

t hi ophene- 3- car boxylic acid

[(S)-2-cycl dﬁb%ﬂ-e)lc}o@é%pfhﬁi)oy?aimm)WhetBqummaﬂoicpm@M4S T)epmerhyl-3-oxo-1-

4-yl car barmg{ngx et h {n% (IS0 benzof I d2 carboxylic acid

[(S)-2-cycl SV (24S %af% rg"oxolpropyl 5

azepan- 4-yl car banoyl ) - et hyI ] - am de;

(S)-2-(3-cyclohexyl-propanoylamino)-4-methyl-pentanoic acid [(4S,7R)-7-methyl-3-0xo0-1-
20  (1-oxy-pyridine-2-sulfonyl)-azepan-4-yl]-amide;

(S)-2-(4-cyclohexyl-butanoylamino)-4-methyl-pentanoic acid [(4S,7R)-7-methyl-3-0x0- 1-
(1-oxy-pyridine-2-sulfonyl)-azepan-4-yl]-amide;

25 (8)-2-(5-cyclohexyl-pentanoylamino)-4-methyl-pentanoic acid {(4S,7R)-7-methyl-3-oxo0-1-
(1-oxy-pyridine-2-sulfonyl)-azepan-4-yl}-amide;

benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-oxo0-1-(5-
trifluoromethyl-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } -amide;

30 | ‘
5-fluoro-benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-ox0-1-(5-
trifluoromethyl-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } -;
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1- (3-cycl ohexyl - pr opanoyl am no) - cycl ohexanecar boxylic acid ((4S, 7R) - 1-

cycl ohexyl net hyl - 7- net hyl - 3- oxo- azepan-4-yl )-am de; 10

benzof ur ave avoesboxyl i c acid PCT/US01/07094

[1- ((4S, 7R cl ohexyl net hyl - 7-net h 0X0 an- 4-

Ui oot baroy | Bieey oo A ReBo i BOR -1 el FoT 153 et hy! -
|15' ((4S, TR)ifladBhbMy1-p3:i8%02-shifordT) APdan- 24 RRAAMEyI - WhiGARAGDY | ) - butyl | -am de;

(2R, 5S)-5-((S)-2-tert-but oxycarbonyl am no- 4- met hyl - pent anoyl am no) - 2- net hyl

- 6- OXO- a2 AN 33?_9?51?%%%9 t@sbﬁﬂfﬁﬁ}a £88%0-1 l@ﬁ?ﬁ&fews@ﬂ‘o@y ggaepdqul ic

acid {(S)- 1- mor phol i n-4-yl -

met hanoyl ) @ylwmmcaﬂ@pelnheﬁmedebanoyl ]-butyl } -amde;
(S)-2-(3-cycl ohexyl - propanoyl am no) - 4- et hyl - pent anoi ¢ acid

[(4S, 7R -7-nmethyl -1-(1- norpholin-4-yl-nme

t hanoyl ) - 3- tbi)opheaz-efkamoﬁylytla]:}dafﬁ)dﬁeﬁ digbthy RR[(BSYR B7-fnethyl-3-oxo0-1-(pyridine-2-

S)-2-[(1- b f 2 | - et 4- et hyl t I 2-
et hyl -6 oV AS AR L TP BOC ot  ahyr o pyr an- a-y1) - am de.
(S)-2-{ [ 1-((2R 55)-5-{

L et W1 GRS {Efﬁﬁawﬁgi@ﬂ@&#e- P e PR ol ¢ aci d
30 mst hyl el fBiyil)-dz8pan2t-ficdrbabndy{] Bty Sdmide;{

(S)-2-[(1- benzofuran 2-yl - met hanoyl ) - am no] - 4- net hyl - pent anoyl am no
}-2-met hyl - 6- oxo- azepan- 1-yl ) - net hanoyl ] -am no }-4-nethyl -pentanoi c acid,

153 WO 01/ 792343 B‘Bﬂm&é&i B¥oxyliSci® 1 6)-B,3- bithéthy.4 452 H) L methyl-3-oxo-1-

- benzof ur an- 2- yI - met hanoyl ) - am ho] - 4- net hyl - pent anoyl ami no }-3- oxo- azepan-
1- yl ) - met ha@ewydipe-ZalfpeyD-azapen-frylcagpamed hbitdd-2pids: net hyl ester; 5
(S)-2- {%51 (4-{

(S)-2-[(1-benzof uran-2-yl - met hanoyl ) - am no] - 4- et hyl - pent anoyl am no} - 3-
P

0X0- azepan- tengdfyrapBtchdbnriiclacid iiia- c}yclohexubi-h(ﬁﬁﬂ Bbﬁ-m&ﬁ’d -3-opeil dpyridine-2-

S h
Esg fl gt hg u]%-)%‘) %%Fﬁ(rjll(‘izno @%%’J%%Hgﬁ%yl )- am no] - pent anoyl am no

} - 6- oxo- azepan- -yl )-net hanoyl ] -am no }-pentanoic acid nmethyl 10 ester;

(S)-4-net hy urdg- %ﬁb%xgﬂc acfdsﬁg)qu ﬁo X}Jl lﬁg@ﬂR) 7-methyl-3-oxo-1-(pyridine-2-

(S)-4-net hy
am noj -nEntsmﬁfowl)amapnm}4—ﬁenkmM]®;ﬂwm}-dtmlﬁé) nmet hanoyl ] - am no} - pent anoi ¢ aci d;

thiophene-3-carboxylic acid {(S)-2-cyclohexyl-1-[(4S,7R)-7-methyl-3-oxo0-1-(pyridine-2-
sulfonyl)-azepan-4-ylcarbamoyl]-ethyl}-amide;

25  3-methyl-furo[3,2-b}- pyridine-2-carboxylic acid {(S)-2-cyclohexyl-1-[(4S,7R)-7-methyl-3-
oxo-1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl}-ethyl }-amide;

(2R,4aR,8aR)-octahydro-benzo[ 1,4}dioxine-2-carboxylic acid [(S)-1-((4S,7R)-1-
methanesulfonyl-7-methy 1-3-oxo-azepan-4-ylcarbamoyl)-3-methyl-butyl]-amide;

30
furan-2-carboxylic acid [(S)-2-cyclohexyl-1-((4S,7R)-7-methyl-3-ox0-1-propyl-azepan-4-
ylcarbamoyl)-ethyl}-amide;
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15 (R -2-{ [1-(4-{

(S)-2-[(1-benzof uran-2-yl - met hanoyl ) - am no] - 4- net hyl - pent anoyl am no} - 3-
0X0- azepavo dt/yi2p2 met hanoyl | - am no} - 4- et hyl - pent anoi ¢ aci BCTviESéwyd70®st er ;
(R-2-{ [ 1-(4-{

(S)-2-[(1- b@%ﬁén@f%fb%ch'dgﬁt[@Q%E%h@@l-ﬂ({ks,4Rﬂﬂd%ﬁ{yt—%ﬂé—%ﬂ%&ﬁdﬁbﬁ&ﬂ- }-3-
0Xx0- azepan- | {!u% met hanoifl ] - am no} - 4- et hyl - pent anoi c acid; 20

(R) - 2- bi phehykargapeyaetdt-#ipde:pent anoi ¢ aci d

[ (4S, 7R) - 7- et hyl - 3- oxo- 1- (pyri di ne-2- sul fonyl)-azepan-4-yl]-am de

3-nmet hyl -furo[ 3, 2-b] - pyri di ne-2-carboxylic acid

1- [ (4S, 7R) - tenpaftuiap{2-carboxdic acid f{H 2y plehexyl- R4S, 7R)-7-methyl-3-oxo-1-propyl-

sul fonyly - Ng 4- € | ]=eycl ohexyl } -am de; and

1-(3-cyc oﬁ%%@%f‘%%%ﬁ‘%{}’ﬁ%mmﬁo -‘?ym ohexanecar boxylic acid

[ (4S, 7TR) - 7- et hyl - 3- oxo- 1- (pyridine-2-sul fonyl)-azepan-4-yl]-am de. 30 53.
Ascorpound, e fhBg bRoGcdlamins o Rie R SBSIROLM @ Fohr Poxy! i e aci d ¢

-[ (4S, 7R) - 7TeyeihEnylmahyivemdthylByoxodiepan-2-yHranfidny| ) - azepan- 4- yl car banoyl ] - buty
| }- amde; 154 WD 01/70232 PCT/US01/ 07094 54. A pharnmaceuti cal
conposition conprising a conpound according to Clains | to 53 and a

phar maceut i sakdfMradCcapbryilcaciddi{@87R)-tich dieHakyl@etheX T npth¢r3-oxBdzepah-4ret hod of
inhibiting a protease, conprising admnistering to a patient in need 5

t hereof an @F%readmyvecyal%wnﬁ-awea conpound according to Clains 1 to 53. 56.
A nethod according to Caimb55 wherein said protease is selected fromthe
group consisting of a cysteine protease and a serine protease. 10 57. A
net hod accobdEefyrang-carbericsgidlmarPangthd A (f-Soifot anathyl30xq- Rrenydpi@ahf ot ease.
58. A net hﬁgcggﬁgg&mlg IIE]]-Qer,ai m 57 wherein said cysteine protease is

cat hepsin 59. me¥ od according to claim57 wherein the cysteine
proteas®is falcipain. 15 60. A nmethod of treating a di sease characterized
by bone | os [k S1NG L . L SAly( I dm M skering to a.
patient in gzékcé th(gsrgeo nggﬂag@ &%ﬁ?@%ﬁgﬁ%wg?&%%ﬁg%ggn%d&“gzgg?%i ng to

Cl ai n8 1 t oazBaneAeragbxylk asidttientil estssor di ng to C ai m 60 wherein said di sease
is osteoporosis. 62. A nmethod according to C aim60 wherein said di sease
is periodontitis. 63. A nethod according to Caim60 wherein said disease
i s gingi Vit baizofuran-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-1-(1-morpholin-4-yl-

20  methanoyl)-3-oxo- azepan-4-ylcarbamoyl]-butyl}-amide;

(S)-2-(3-cyclohexyl-propanoylamino)-4-methyl-pentanoic acid [(4S,7R)-7-methyl-1-(1-

morpholin-4-yl-me thanoyl)-3-oxo-azepan-4-yl}-amide;

25  (2R,55)-5-{(S)-2-[(1-benzofuran-2-yl-methanoyl)-amino]-4-methyl-pentanoylamino }-2-

methyl-6-oxo-azepane-1-carboxylic acid (tetrahydro-pyran-4-yl)-amide;

(S)-2-{[1-((2R,5S)-5-{(S)-2-[(1-benzofuran-2-yl-methanoyl)-amino]-4-methyl-
pentanoylamino }-2-methyl-6-oxo-azepan-1-yl)-methanoyl]-amino }-4-methyl-pentanoic acid

30  methyl ester;

(S)-2-{[1-((2R,5S)-5-{(S)-2-[(1-benzofuran-2-yl-methanoyl)-amino]-4-methyl-
pentanoylamino }-2-methyl-6-oxo-azepan-1-yl)-methanoyl]-amino }-4-methyl-pentanoic

acid;
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25 64. A nethod of treating a disease characterized by excessive cartil age
or matrix degradation conprising inhibiting said excessive cartil age or
mat ri x degoadanson by administering to a patient in needPChEsEOf70%N
effective anmount of a conpound according to Clains 1 to 53. 30 65. A

met hod according to Caim®64 wherein said disease is osteoarthritis. 66. A

t hod [ i .64 [ [ [ ' i hritis.
155 W0 01/ 7bo3 i) Sed 1R ek PR B SRR NI BBl 1
char act er i zed-adagpantifydemetbimopl-aminodrasdthyd-peehreidaeid méthgrstehe gr oup

consi sting of: Plasnodiunfal ci parum Trypanosonma cruzi, Trypanosoma
Brucei, Leishmania nexicana, Leishmania pifanoi, Leishmania nmajor,

Schi st 0SONES)-DHNS@ER{(S)-TNC hesitam- 39l nethansyl)- Bmitgi-a-npstydpgitanoRaimmaheba
histolytica, Gardia lanblia_ 5. the heéyrp‘ nt hs . Haeponchus contortus and
Fasci ol a hepRrazersn-lexismpBeney Rpminos-pHy  EMEIN 28 r onet ra, Trichinel | a,
Necator and Ascaris, and protozoa of the genera Cryptosporidium Eineria,
Toxopl asna an i nhibiti ng{g expressi ogn of a _cysteine

d Naegleria cor‘rgrisin }
pr ot ease ca@éﬂﬂ@eﬂﬁ’g'izd[m@%é% -Bythylnl (3-dresthyig L loaungbins dmethapoxlsed t her eof

an ef fectivgy Hidhoy¥miflo CQBRPAHRSLNACARFAIhAELYIICinBAY) -RARNAE aGd Akl 1 tO 53.
10 68. A net hgﬁtgaecco?}ginﬁg }'?o d ai %Hmﬁ?\herei r%l]sai gmcf?segseai S sg?ect ed from

a grouplO cosssrsting of : malaria, trypanosoniasis (African sl eeping

si ckness, Chagas disease), |eishmaniasis, schistosomnm asis, onchocerciasis
(river blindness) and giardiasis. 15 69. A nmethod according to Cl aim68
wher ei n sai @)-dinetind 8- (il B(@RISEF2-methy7H { (A4 auntipddritl-@finctior8imethapoylR\ R N

CH N R2 2Oarlﬁho]mg{agj)ﬁénﬁno}-6-oxo-azepan-]-y])—methanoy]]-amino}-pentanoic acid;

15 (R)-2-{[1-(4-{(S)-2-[(1-benzofuran-2-yl-methanoyl)-amino]-4-methyl-pentanoylamino}-3-

oxo-azepan-1-yl)-methanoyl]-amino }-4-methyl-pentanoic acid methyl ester;

(R)-2-{[1-(4-{(S)-2-[(1-benzofuran-2-yl-methanoyl)-amino]-4-methyl-pentanoylamino }-3-
oxo-azepan-1-yl)-methanoyl]-amino }-4-methyl-pentanoic acid;

20
(R)-2-biphenyl-3-yl-4-methyl-pentanoic acid [(4S,7R)-7-methyl-3-oxo-1-(pyridine-2-

sulfonyl)-azepan-4-yl]-amide

3-methyl-furo[3,2-b]-pyridine-2-carboxylic acid {1-[(4S,7R)-7-methyl-3-oxo-1-(pyridine-2-
25  sulfonyl)-azepan-4-ylcarbamoyl}-cyclohexyl }-amide; and

1-(3-cyclohexyl-propanoylamino)-cyclohexanecarboxylic acid [(4S,7R)-7-methyl-3-oxo-1-
(pyridine-2-sulfonyl)-azepan-4-yl]-amide.

30 53. A compound according to Claim 52 which is benzofuran-2-carboxylic acid {(S)-3-

methyl-1-[(4S,7R)-7-methyl-3-0x0-1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } -

amide;
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Rl is selected fromthe group consisting of: OOOR O R R4~N R51 X R4/ N
3; 33and 4 ) " 25 156 WD 01/70232 PCT/US01/07094 R2 is selected from
t he groupv@onsizszi ng of . H, Cl-6al kyl, C3-6cycl oal kyl - COBGT/kIWl/07094

Ar - Q0- 6al kyl , Het-(Q0-6al kyl, ROC(O -, RIC(S)-, ROSR-, R9 (O N~
CH2 RORI | N O) -A PIRIRCENI 55 mpoR pRICT)ARISIDg 2 cpmpound gergrdintggio ¢ %ms ht%‘é

is selecte L s \ gal kyl , C3-6cycl oal kyI

6al kyl | o opli PetrabeulE §°&’§ﬁ§‘b, %Q‘gdi%}?sﬁfﬁgg Ar 0O 6al kyl |

Ar - Ar(I) 6al kyl , Ar-HetCO- 6al kyl, Het-ArCO-6al kyl, and Het - Het(I) 6al kyl ; R3
and R may Be CORuRGLED: hitinlRle MoforoL, LOhbilifdSunmHifETdb ABailhe ifBLPNOL | ne
ring; ‘is selected fromt egroup consi sting ot kyl ,

C3- 60yc|50al thgrof@Defféaivk ginpunipf QPrngwinddecortiag taC0lades| kig153. RSC( O) RSC( S) -,
R5S02-, R50C(O -, R5RI2NC(O -, and R5RI2NC(S)-; R5 is select ed fromthe
group consisting of. H Cl-6al kyl, C2-6al kenyl, C2- 6al kynyl,

C3- 6¢cycl oal &yl - Q&-rrﬁﬂjoklw:qorcﬁ‘ﬁktﬁiﬂldimrﬁdmlereilﬁdaid@eteah ksyseleetadifrbie the@oupal kyl ; 15
R6 is selected f rfn r?e g consi st.i n , Cl-6al kyl, Ar-CO-6al kyl, or
Het - CO- 6al ‘f?)‘?f‘sm’ﬁ?  EYSLEAFeRER ﬁe??‘g?ﬁef‘ﬂee&&egsﬁp consisting of: H, Cl-6al kyl,
C3-6cycl oal kyl -CO- 6al kyl, Ar-CO-6al kyl, Het-C0- 6al kyI RlOC(O)-, R10C( S) -

R10S02-, R10 Q) - R1R13N O) - d R10R13 is selected from
t he groU)p e Ty ’P’a{‘; &{\I Cétﬁ%ff: lsacySteme

cOhsi stimwgodpccopgingip Gaimap wheresn protease.

58. A method according to Claim 57 wherein said cysteine protease is cathepsin K.
59. A method according to claim 57 wherein the cysteine protease is falcipain.

15
60. A method of treating a disease characterized by bone loss comprising inhibiting
said bone loss by administering to a patient in need thereof an effective amount of a
compound according to Claims 1 to 53.

20 61. A method according to Claim 60 wherein said disease is osteoporosis.
62. A method according to Claim 60 wherein said disease is periodontitis.
63. A method according to Claim 60 wherein said disease is gingivitis.

25 |
64. A method of treating a disease characterized by excessive cartilage or matrix
degradation comprising inhibiting said excessive cartilage or matrix degradation by
administering to a patient in need thereof an effective amount of a compound according to
Claims 1 to 53.

30
65. A method according to Claim 64 wherein said disease is osteoarthritis.
66. A method according to Claim 64 wherein said disease is theumatoid arthritis.
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C2- 6al kynyl , Het CO-6al kyl and ArCO 6al kyl; RO is selected fromthe group
consisting of: Cl-6al kyl, C3-6cycloal kyl - C0-6al kyl, Ar-C0-6al kyl and
Het - CO- 6av@y1/702BR10 is selected fromthe group consisting PET/USIHGedKY] ,
C3- 6cycl oal kyl - CO- 6al kyl, 25 Ar-CO0-6al kyl and Het-C0-6al kyl; R11 is

sel ected frgmthg rgétmarz,f@remng%tdase&e eﬁarackénzga]bﬁatewdn byGaBRNEcRBlkY | - CO
6al kyl, Ar-Q0-6al kyl, and Het- CO-6al kyl is selected fromthe group

consi sting &Pm the group aBsistipe of: ,a(’,lasdlgququtpar ”H’n Grypeiosonmpergg| Teypanospge WO

01/770232 F’CELLHQOMLQJ,%% m&c;r?a 'Las»%cln%p%ﬁlqu Lgmn;an@ w&upchw}mtl ng of: H,
C 1-6al kyl, Ar-CO 6al kyl, Is Selected fromthe group

consi sting o#nso, Omrhoear«yqlvulerBr@@m@ahmr Enmel}‘élehlﬂolmﬂa@ﬁW@P lanmlig' i s

selected: fr 9?1 Kk
Het - CO_ > ﬁ{%‘h%ﬂﬁﬂﬁ!@&'e‘?ng%%% 9 ;%(,9% ag‘gfl Jszjloé gl?égd%k P %lﬁﬁr%tﬁ%fgr o%%ércona sting
of : CH2, S Sandndina, Tchhurgll«sé\IeemieajldMsmnstm potonep ot e géreta Gryprofporidif@) and

SC|;|2 ts, 1ﬁy3r Igs l%ezzrz]z #bdtopeg ma_g aF%Ierza c?rhpr.}sing 1@?@1‘1%%&%”'[ CsbiGs Li‘l ey RERE ptabl e

ere accor |ngto Claim70
wherein R psteasd cﬁﬁsﬁlfgisafdrcﬁmastefb@ a@hﬂu&nmgﬁfmp&émtﬂgn@ﬂthm hyéffecatehyl |

propyl, butyl, pent an 15 72, d according to Claim?71
wherein R g@"'ﬁ@?ﬂ@‘? rﬂp?%"dd%& g%ﬁb‘lﬁ?@i one ! ?f CI aim 70 wherein R is
sel ectegpfromthe group consi sting of: 5-, 6 and 7-Cl-6al kyl. 20 74. A

conpound according to im73 wherein 5-, and 7-Cl 6 k | is selected
from the gPBup é"dﬂ??%dﬁcﬁ’fﬁm% to Gaim 7W‘&ﬁ’e"73%‘£“Fﬁ?‘Fe 15 S‘g“r"ﬁ%ﬁlafl PEO®I, -butyl,

-pentyl,  andomsi@xydt: mzléna,ﬁy%mm; @AE6AN dleblfing AckabA] Chags diRe¥eRi N 5-, 6-

and 7- Cl 6al kyl is selected from
leishmaniasis, schistosomiasis, onchocerciasis (river blindness) and giardiasis.

15 69. A method according to Claim 68 wherein said disease is malaria.

70. A compound of Formula II:

R'l\ P Ru

20 Jif
wherein:

R1 is selected from the group consisting of:

X N
RM”W)J\ " Yk HK v KJ\
3 3 3
R : R . R and boo

25
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25 the group consisting of: 5-, 6- and 7-nethyl. 76. A conpound according
to daim73 wherein R is selected fromthe group consisting of: 6- and
7- Cl- 6al w0 01/32377. A compound according to C aim76 wher BCTYUSO1/(Ind
7-Cl-6al kyl is selected fromthe group consisting of. 6- or 7-nethyl,

-ethyl, -propyl, Rr2RWded frddeit Yloup 8atlistiMEXYH; C{ Balkyh CREHRMAMyIaTgor ding to
group consi sting

Claim77 wherein 6- and 7-Cl-6al kyl,is selLected,fromdhe

of - 6. and eplitb v fio-caksk Hor o AR BICPeTR U1 R0, Rk

according to Claim76 wherein R"" is 7-C 1-6aLkyl. 80. A

to Caim79 wherein 7-Cl-6alkyl is selectegd

of: 7-nmethyl, -ethyl, -propyl, -butyl, -penty .

accor di ng t@dIRicio B RMm1eRets)-, ﬁQ@ﬂ&ﬁ@g%\(l ¥s 7-net hyl .
[ 1

according to aim79 of Formila |a:

<8

2.

R R NO NRR2

.(Qk’conpound

ound accordi ng
5 g@nsisting

81. °A conpound

A conggund

la wherein R

IS cis-?-Ci-GaWﬁyl. 15 83.- A conpound according to C aim82 wherein
cis-7-Cl-6a KyWL's/%i$-7-nEthyl. 84. A conpound according to Claim?70

sel ected fromthel group consisting of: 3-nethyl-1
- (pyri di ne-2-sul flonyl )+ 2, 3, 4, 7-tetrahydro-1 H azepi ne; 20

5-nethy|-3-(pyridine-ZfsuIfonyl)-8-oxa-3-aza-bicyclo [5.1.0] octane;

4- azi do-5-nethyl - | -(pyridine-2-sul fonyl)-azepan-3-ol ;

25

4- am no- 6- met hyl g3 @B&r’%dljlir&?ﬂmg‘gﬁdﬁbfc&m/s'tiﬂg sz aP@NxAKA! ¢5 fcycloalkyl-Co.

(S)-1-[3-hydroxy-6-net

- (pyri di ne-glleliGaraiken sz graliynyl, Het€ardatkire yro-galket ArpArCoaatiyl, Ar-Het{edsani ¢

acid tert- bélc\tl%'ll, Lﬁ?-k?éd_gh@?, and Het-HetCg_galkyl;

R3 and R’ may be connected to form a pyrrolidine, piperidine or morpholine ring;

10 R# is selected from the group consisting of: H, Cj_galkyl, C3_gcycloalkyl-Cg_
galkyl, Ar-Cq_galkyl, Het-Co_galkyl, RIC(0)-, RIC(S)-, R3SO,-, RIOC(O)-,

R5R12NC(0)-, and RIRIZNC(S)-;

RS is selected from the group consisting of: H, Cj_galkyl, C2-6alkenyl, C2.

6alkynyi, Cj.gcycloalkyl-Cp.galkyl, C2.-galkanonyl, Ar-Cq_galkyl and Het-Cq_galkyl;

15 RO is selected from the group consisting of: H, Cj_galkyl, Ar-Cq-galkyl, or Het-Cg.

ealkyl;

R7 is selected from the group consisting of: H, Cq_galkyl, C3_gcycloalkyl-Co.
galkyl, Ar-Cq_galkyl, Het-Cq_galkyl, R10C(0)-, R10C(S)-, R1050,-, R100C(0)-,

RIOR1I3NC(O)-, and RIORI3NC(S)-;

20 R8 is selected from the group consisting of: H, Cj.galkyl, C2-galkenyl,

Ca-galkynyl, HetC(-galkyl and ArCq-galkyl;

R is selected from the group consistihg of: C1_galkyl, C3_gcycloalkyl-Cq_galkyl,

Ar-Cq_galkyl and Het-Cg_galkyl;

R10 js selected from the group consisting of: Cj_galkyl, C3_gcycloalkyl-Cp_galkyl,

25  Ar-Cgp.galkyl and Het-Cqy_galkyl;

R11 is selected from the group consisting of: H, C1_galkyl, C3_gcycloalkyl-Cq.

62lkyl, Ar-Co.galkyl, and Het-C_galkyl;

R12 js selected from the group consisting of: H, Cq_galkyl, Ar-Cp.6alkyl, and Het-

Co-6alkyl;
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WO 01/ 70232 PCT/ US01/ 07094 5-met hoxy- benzof uran-2-carboxylic acid
{(S)-1-[3-hydroxy-6-nethyl-I-(pyridine-2-
sul f onyl Wwa@aepes2 4-yl car banoyl ] - 3- net hyl -butyl }-am de; PCT/US01/07094
al lyl-(1-nmet hyl -gf:ﬂt%-en | )-carbam c acid benzyl ester; 5
2-net hyl -2, 3, 4, 7R Feis pelenjadiismmthe growe consisipmefi i €o-calkyldAbhensslkyl cnd Eet-
4- et hyl - 8'@6(-%51%’-192& bi cycl o[ 5. 1. 0] oct ane- 3-carboxylic acid benzy] ester;
10 5-azi do- 6-nydr oxy- 2-net hyl - azepane- 1- car boxyli c acid benzyl ester;
5- am no- 6- hydr ox¥-i9seiasted flomghe granrcansisangsd it ¢ codliol.dA\rfengajkyl.agd Het-
(2R, 5S, 6S) - &+ %{1 - 2- tert
- but oxycar boh M no- 4- net hyl - pent anoyl ani no) - 6- hydr oxy-2- 15
met hyl - d&zepane- 1R is seléntedyfkdne tha giodp bensmsting efs He€ (1R, SFCGR)IkE, ¢ HE)-C3- tert
- but oxycar boarﬂ}é,ll,arri no- 4- met hyl - pent anoyl am no) - 6- hydr oxy- 2- mnet hyl - azepane-1
- car boxyl i cbacid benzyl ester; 20
[(S)-1-((3S, 4S, TRy is&bgattydxy- 7- met hyl - azepan- 4-yl car banoyl ) - 3- et hyl - but yl ]
-carbamic acid gert, - | ester: -
[(S)-1-((3R 4R g S‘/‘g%w&ig‘fﬁéﬂ‘F%‘)f@té{‘f@ﬁ-a?ﬁh-sy‘i“}f'a‘?’bamyl )-3-met hyl - but y! |
-carbam ¢ aci d Z@rstlectbdifryin tgSdrép; coRSsting of: C(O) and CHy;
[(S)-1-((3S,4S, 7R) - 1- benzenesul fonyl - 3- hydr oxy- 7- net hyl - azepan- 4- yl car banoy
1)-3- hyl - but YIS &UFESEHPR 148Pd tert -butyl ester;
[ (S) - 1- (( SRurfiRhdracektibARZeapayleisany hyddabryaela eNyads-th&dty | - azepan- 4-yl car banoy
1)-3 30 nmethyl-butyl]-carbamc acid tert -butyl ester;
(S)-2-am no-4-net hyl -pentanoic acid
((3S, 4S, 7R) 71l- ( 2ARY¥Mpélind8Icopdihd BT dimIroRMEFMN € se1BREdWdm BRGRAP- 4- ¥I ) - am de;
160 WO 01/70232 PCT/ US01/ 0709 m(‘]S) - 2- am no- 4- et hyl - pent anoi ¢ aci d
( (3R, 4R, 7S) copsigtingfiy mgihpile pthylypropylyund. nepah erd/bexyl net hyl - azepan- 4-yl ) - ani de;
benzof uyan-2-carboxylic acid { (S)- | -[(3S,4S,7R) -3-hydroxy-7-nethyl - |
-(pyridine-2- 5 sul fonyl)-azepan-4-yl carbanoyl ] - 3-net hyl -butyl ] -am de;
benzof ur an- 7 car Aespbound aejogtling to Claim 71 wherein R”1s methyl.
{(S)-1-[(3R 4R 7S) - 3- hydroxy-7-net hyl - I - (pyri di ne- 2-
sul fonyl ) - azepan- 4-yl car banoyl | - 3- met hyl - butyl }-am de;

73. A compound according to Claim 70 wherein R™ is selected from the group

consisting of: 5-, 6- and 7-C_galkyl.

20
74. A compound according to Claim 73 wherein 5-, 6- and 7-Cy_galkyl is selected from
the group consisting of: 5-, 6- or 7-methyl, -ethyl, -propyl, -butyl, -pentyl, and -hexyl.

75. A compound according to Claim 74 wherein 5-, 6- and 7-Cy_galkyl is selected from
25  the group consisting of: 5-, 6- and 7-methyl.

76. A compound‘according to Claim 73 wherein R™is selected from the group

consisting of: 6- and 7-Cq_galkyl.

30 77 A compound according to Claim 76 wherein 6- and 7-Cy.galkyl is selected from the
group consisting of: 6- or 7-methyl, -ethyl, -propyl, -butyl, -pentyl, and -hexyl;

78. A compound according to Claim 77 wherein 6- and 7-Cy_galkyl is selected from the
group consisting of: 6- and 7-methyl.
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10 ((R)-1- et hyl -pent-4-enyl)-carbam c acid benzyl ester;
allyl-((R)-1-nethyl -pent-4-enyl)-carbam c acid benzyl ester;

2- met hyl W0 81/20232 t et r ahydr 0- azepi ne-1| - car boxyl i ¢ aci d benegl/usetgnys 15
(1S, 4R, 7R) - 4- et hyl - 8- oxa- 3-aza- bi cycl o[ 5. 1. 0] oct ane- 3-car boxylic acid
benzyl ester; (2R 5S, 6S)-5-azido-6-hydroxy-2-nethyl -azepane-1-carboxylic
aci d benzyl este

(2R 5S, 6S) - ¢ 4180%;)%%?%%511%%% fai e 2hesmRF 7Er 1 i ¢ aci d benzyl
ester; (2R 58 6S) - 5 ((S) 2- tert

] gg_f, géigﬂ 2%2?;: d{n Bmp rrgctsc? n_gegé aim %{ w%eremo7) -Cq 6zﬂl¥yq I;SOS)éPéCted from thheyg,lro azepane-1

[ (S) - 1- (5( 3SoftshstinRbr: F=HdtEY1 0¥ty 17 -pisyl YbutAZ paayl; shdyhex@r. banoyl ) - 3- et hyl - but yl ]
-carbamic acid tert -butyl ester;

[(S)-1-((3S,4S, 7R - 2- pyrldlnesulfonyl 3- hydr oxy- 7- et hyl - azepan- 4-yl car bano
yl)-3- methyl - buk ¥bdpdnad Q&m&)ga@c%mwhemwtl _88ky2%s 7-Bbthyl.

(S)-2-am no-4-net hyl - pentanoi ¢ aci d

((3S,4S, 7R) - 1- (2- pyri di ne) - sul fonyl - 3- hydr oxy- 7- net hyl - azepan-4-yl ) -am de;
161 WD 01/ 70232 : = furan-2-carboxylic acid
1095 vt h%z-l ?%&%&%%3&% to %I;]agf;ﬁ?ggwormm&

hydr oxy!d - (pyri di ne- 2-sul f onyl ) - azepan- 4-yl car banoyl ] - butyl }-am de;
benzo[ b] t hi ophene- 2-carboxylic acid {(;S)-

1-[(3S, 4S, 6S) - 6- met hyl - 3- hydr oxy- | - (py*.iflli ne 5

2-sul fonyl ) - azepan- 4-yl car banoyl | - 3- neﬂ&yl butyl } -am de;

benzo[ b] t hi ophene- 2-carboxylic acid { (80
1-[ (3R 4R, 6R) - 6- et hyl - 3- hydr oxy- 1 - (R ' ne-
2-sul fonyl ) - azepan- 4-yl car banoyl | - 3- | -butyl }-am de; 10

3- net hyl - benzof ur an- 2- car boxyl i c aC|d\ Oﬁa

1-[ (3S, 4S, 6S) - 6- net hyl - 3- hydr oxy- |- R

(pyridine-2-sul fonyl)-azepan-4-yl carbanyl ] - 3-net hyl -butyl }-am de;

3- et hyl - benzof uran- 2-carboxylic acid {(S)-

1-[ (3R 4R @m)er@'n Retiheis-7-81bgpiybxy - | -

(pyri di ne-2-sul fonyl)-azepan-4-yl carbanoyl ] -3-net hyl -butyl }-am de; 15
t hi eno[ 3, 2- b] t hi ophene-2-carboxylic acid {(S)-

1-[(3S,BS, 65) - 6- ,h'gomgdunsadrpy»dhmyﬂla;m 82 wherein cis-7-C1_galkyl is cis-7-methyl.
(pyri di ne-2-sul fonyl)-azepan- 4-yl carbanoyl ] - 3-net hyl - butyl }-am de;

t hi eno[ 3, 2- b] t hi ophene-2-carboxylic acid {(S)-

1-[(3S, 4R, 643) - 6- ARbMAYdund abWEHiE Tlaim 70 selected from the group consisting of:

3-methyl-1-(pyridine-2-sulfonyl)-2,3,4,7-tetrahydro-1H-azepine;
20

5-methyl-3-(pyridine-2-sulfonyl)-8-oxa-3-aza-bicyclo[5.1.0]octane;

4-azido-5-methyl-1-(pyridine-2-sulfonyl)-azepan-3-ol;

25  4-amino-6-methyl-1-(pyridine-2-sulfonyl)-azepan-3-ol;

{(S)-1-[3-hydroxy-6-methyl-1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-

butyl}-carbamic acid tert-butyl ester;
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20 (pyridine-2-sul fonyl)-azepan-4-yl carbanoyl]-3-nethyl -butyl }-am de;

benzof uran-2-carboxylic acid { (S)-3-nethyl- | -[(3

S, 4S, 7TR) Wonstdyt - 3- hydroxy- | - PCT/US01/07094

(pyridine-2-sul fonyl)-azepan-4-yl carbanoyl ] -butyl }-amde; 25

benzof ur an- 2=t ROXW bfarfC3- anboxyhc acid {(S)-1-{3-hydroxy-6 methyl-|(pyridine-2-

{(S)-3-nethyl -1-[(3S, 4S, 7S) - 7- et hyl - 3- hydr oxy-I'- (pyr1 di he-

2- sul f onyl ) s ﬁﬂ@myﬁd&WQEWQVI?nﬁﬁvkhﬂy}aﬁﬁ e: benzofuran-2-carboxylic

acid {(S)-3-nethyl-1-[(3R 4R 7S)-7- et hyl - 3- hydr.oxy-1 -

(pyridi ne-2-sul fonyl)-azepan-4-yl carbanoyl ] -butyl }-am de; 30 ~,

benzof ur an- 2l HHsshyl-pant-Aehyl)-carbamic acid benzyl ester;

{(S)-3-nmethyl-1-[(3R 4R 7R) - 7- net hyl - 3- hydr oxy- 1 -

(pyridi ne-2-sul fonyl)-azepan-4-yl car banoyl ] - butyl }-am de;

((R) - 2- i odo24matiet-B)3|4;etehstyirocaeinpari -carbaiytic hedbankzyleseer 162 WO 01/ 70232

PCT/ US01/ 07094 ((R)-1-nethyl-pent-4-enyl)-carbam c acid benzyl ester;

allyl-((R-i-nmethyl -pent-4-enyl)-carbam c acid benzyl ester; 5

2- met hyl - 2, 3;rethid-Beki-ahaydbioyde]8pi0Netane-anborgyik acid Beizgll {eRzyl ester;

(1S, 4R 7R) - 4- et hyl - 8- oxa- 3-aza- bi cycl o[ 5. 1. 0] oct ane- 3-carboxylic acid

benzyl ester; 10

(2R, 5S, 66) - 5-a2ib@ryfroRy-dmxyi-dzefBichydartg ol Rt densdb@xyl i ¢ aci d benzyl

ester; (2R, 5S, 6S)-5-am no-6-hydroxy-2-net hyl -azepane-| -carboxylic acid

benzyl ester; (2R 5S,6S)-5-((S)-2- tert

- but oxycar bgnhRi%- m@w&&n&r&a&aﬁam%&ml@%a BerRyHs@XYy- 2- 15

nmet hyl - azepane-1 -carboxylic acid benzyl "ester;

[(S)-1-((3S,4S, 7R) - 3- hydr oxy- 7- met hyl - azepan- 4-yl car banoyl ) - 3- et hyl - but yl ]

-carbam c L 2 4 . 6 .

[(S)-1-( 38%4 %BR? %((%)%F%Hl rll)gts%ﬁ farggﬁ)ﬁam-n %?érr]e(g%l/g) en-t??é) lanun-oc)agél ?irﬁ)-(yél%yl car bano

yI)-3- At hytethylmappaned apashonylic aeid benedester: but y| ~ est er -

(S)-2-am no-4-nethyl -pentanoic acid ((3

S, 4S, 7R) - 1- (2- pyri di ne) - sul fonyl - 3- hydr oxy-7- net hyl - azepan-4-yl)-am de; 25
o[ 3, 2- b] B3H:IRIPRS-ASE2terosbptokpcaghonylafino-4-methyl-pentanoylamino)-6-hydroxy-2-

fur
S)-1-[(3S, - 3- hyd - di ne-
% 1 ony ) gDt LS IR bl L0t VT - am des
furo[3 2-b) pyridine-2-carboxylic acid {

(S) E)hyl[(SB ]I(£3§§877%-3 z)ycqr%xy-}f lmeﬁly?azepan—4 -ylcarbamoyl)-3-methyl-butyl}-carbamic

acid tert -butyl ester;

S) -

[(S)-1-((3R,4R,7S)-3-hydroxy-7-methyl-azepan-4-ylcarbamoyl)-3-methyl-butyl}-carbamic
acid tert -butyl ester;

25 ‘
[(5)-1-((35,4S,7R)-1-benzenesulfonyl-3-hydroxy-7-methyl-azepan-4-ylcarbamoyl)-3-
methyl-butyl}-carbamic acid tert -butyl ester;

[(S)-1-((3R,4R,75)-1-benzenesulfonyl-3-hydroxy-7-methyl-azepan-4-ylcarbamoyl)-3-
30  methyl-butyl]-carbamic acid tert -butyl ester;

(S)-2-amino-4-methyl-pentanoic acid ((3S,45,7R)-1-(2-pyridine)-sulfonyl-3-hydroxy-7-
methyl-azepan-4-yl)-amide;
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30 (pyridine-2-sul fonyl)-azepan-4-yl carbanoyl]-butyl }-am de;
3-net hyl -furo[ 3, 2-b] pyri di ne-2-carboxylic acid {
(S)-1-[ (3B 4aB72R) - 3- hydr oxy-7-net hyl -1 - PCT/US01/07094
pyri di ne- 2- sul fonyl ) - azepan- 4-yl car banoyl | - 3- net hyl -butyl }-am de; 163 WO

(
01/ 70232 PGE)-YF0IH UL L8y 1-peniaRdiONdid f(BR 2R ISP1 diffd) BafoayLRRRRIYLI-c acid {
(S) - 3methy6 4S7R¥7It%mety 3-( - PARAptHiA) YRR

1- (pyri di ne‘n?hﬁtﬂlﬁfpé?rf}’f :-2md8an- 4- yl car bam)yl] butyl }-am de;

gui nol i ne- 6- carboxylic acid {

(S)-3-nmethyl-1-[(3S,4S, 7R) - 7-net hyl - 3- hydr oxy- | - (pyridi ne- 5

2-sul f onyl )beazcé'eraﬁra?vﬂ?ar%@élﬁb@lﬁrdgﬁ)jl [b?t&%ﬂ @)Sdmda@y qugthail@eidinecr boxyl i ¢

acid {(9-3 g}g@?)yézel%an%}g%@néﬁh "7‘%@ g}mt}é/dr oxy- |- (pyridine-

2-sul fonyl )-azepan- anlde 10
5- met hoxy- benzofuran 2-carboxylic aC|d

{(S)-3-net

| -(pyridi nteTly ZOfu %%a:ﬁ?xélggaéé@ 3 2?%9%20 ﬁi&&g&t y‘f]et?yl ]ngpélmdme Z
3- et hyl - bemfoﬁylr -@npan-4cy cdvenmyoyl]S-ragthyl-butyl }-amide;
{(S)-3-methyl-1-[(3S,4S, 7R) - 7- net hyl - 3- hydr oxy- | -

(pyri di ne-2-sul fonyl)-azepan-4-yl carbanoyl]-butyl }-amde; 15

t hi eno[ B) 2- @R} hirepbepeat-2-ceyi)-kebaylic &idisandylfester;
(S)-3-nmethyl-1-[(3S, 4S, 7R) - 7- net hyl - 3- hydr oxy-

1- (pyridine- 2-sul fonyl)-azepan- 4-yl carbanoyl ) - butyl }-am de;

qui noxal i negRi-QRY-Poelyl-fen@aicdylf-cdrSomid adi@ bétigll-ester;
-[(83S,4S, 7R) - 7- et hyl - 3- hydr oxy-1 - 20
(pyri di ne-2-sul fonyl)-azepan-4-yl carbanoyl ]-butyl }-anide; thieno[3, 2-b]

thi ophene- 2> gahboXyh 7Gedhl dlo-bkepire3-dRRYlic Acrd[deﬁ»@a éRr/R) - 7-net hyl - 3-
hydr oxy- |- (1-oxy-pyridine-2-sulfonyl)-azepan-4-ylcar bam)yl] butyl }-am de;

25 3- methyl - benzof ur an- 2- car boxyl i caci d

{(S) - 3- met hyikuk-1rh %Smél%»l %@ka- -a%fn@'dlo[g'l Ry slER Y- cllr‘boxyhc acid benzy] ester;

(1- oxy- pyr|d|ne 2-sul fonyl ) -azepan-4-yl carbanoyl | - butyl }-am de;
benzof uran- 2- carboxylic acid

(193 0SS o Ny

qU|noI|ne 2- carboxyllc acid

{(S)-3-1p : e A QX¥s

pyri di ne- o, ?llﬁ‘s é?gn‘é“?egg% iy ‘ré‘%ﬁ()l a?r%déf{fﬂg%}g%%yl‘% g‘C‘%d’zyl €% wWo 01/ 70232
PCT/ US01/ 07094 5, 6-di fl uoro- benzof uran- 2-carboxylic acid

{(S) - 3-met héﬁh gS 4SS §%(S§ § ra) bu7tox%&rggnlyia:r)’rﬁno-&methyl-pentanoylamino)-6-hydroxy-2—

methyl-azepane-1 -carboxylic acid benzyl ester;

25 [(8)-1-((3S,4S,7R)- 3-hydroxy—7-methy1 azepan- 4-y1carbamoy1) -3-methyl-butyl}-carbamic

acid tert -butyl ester;

[(S)-1-((35,4S,7R)-2-pyridinesulfonyl-3-hydroxy-7-methyl-azepan-4-ylcarbamoyl)-3-
methyl-butyl]-carbamic acid tert -butyl ester;
30

(S)-2-amino-4-methyl-pentanoic acid ((3S,4S,7R)-1-(2-pyridine)-sulfonyl-3-hydroxy-7-
methyl-azepan-4-yl)-amide;
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hydr oxy- | - (1- oxy- pyri di ne- 2- sul fonyl ) - azepan- 4-yl car banoyl ] - butyl }-am de;
5-fl uor o- 3- net hyl - benzof ur an- 2- car boxyl ic acid

{(S) - 3- mwanyi/7023% ( 3S, 4S, 7R) - 7- net hyl - 5 PCT/US01/07094

hydr oxy- | - (1- oxy- pyri di ne- 2- sul fonyl ) - aze an %/I car banoyl ] - butyl }-am de;
5-f | uor o- behrawthexgrherzofuzanosephaxylicasid (§)- 3-methyl 1-{(3R4R,6R)-6-methyl-3-

Ef) oiy[ns;?¥h¥dro’{y(§§zf}§o%§)lsglzong§ laﬁgyﬁcar@%%obl“fl}&%gﬁ }-am de; 10

3-nmethyl -furo[ 3, 2-b] ]pyridine- 2 carboxyllc acid
{(S)-3-net hyl S48, 7R E
hydr oxy- 1 - enzo[;t/’gtﬂlo y f’rzle?%- syullc iﬂ a&%spg%s -y gtzlil?'lbﬂrlﬁ) ?X]y lbm] ?me} -am de;
cycl ohexﬁneaaﬁllﬁmyylfampammytba{bamoyl] 3-methyl-butyl }-amide;
(S)-3-nmethyl-1-[(3S, 4S, 7R) - 7- net hyl - 3- hydr oxy- | - ( 1- oxy-
pyri di ne- 2-sul fonyl ) - azepan- 4-yl car banoyl | - butyl }-am de; 15
E(S) 2-(2- C3/Bérﬂb[@ﬁklbplﬁlhaﬁ@xgbwﬁcmé)illi-{@)@[(BKMR[BRI%&MMH&@H&W-I~(pyridine-
35S, 4S, 7R) - 7- et - r OXYy- .

L oxy by P B gy U s by s
(S)-2-(3-cycl ohexyl - propanoyl am no) 4- et hyl - pent anoi ¢ aci d
[ (3S,4S,7R) - 7-net hyl -3 20 hydr ox

- (1- oxy Py r Pewesil- Ee@aﬁ“f‘a@r?y?a?b“éi@p%ﬂfl— USYy 1[CRiSehs)-6-methyl-3-hydroxy-1-
(S)-2-(4-cy lafnéyzl -m,u DRYaA LN battioB 3 th B0ty BORiGe; aci d
[(35,45,7R)-@J9’3)i SmHClyD PRy Mhkaftiol B 3 ety B 0y AORhiGe;
hydr oxy-1 - (1- oxy- pyr| d| ne- 2- sul fonyl ) - azepan-4-yl]-am de; 25
(S)-2-(5-cy &) ; TRl L RO G- B Foxy-1-
L ohs 28 7R S 8l ﬁé@ zgﬁ%@%}l@g@@eﬁ)d AsTEL R 4r068) @H,gehyl fiy ffoxy

- (1- oxy- pyr (Wmdele—}Ssliblfyd))rﬂ}bl)ana@z)é?ﬁabﬁnmyk}ﬁ}m@hﬁl@m;yl}b@mé@f ur an- 2-car boxylic
acid {(%-3- met hyl -1-[(3S, 4S, 7R) - 7- net hyl - 3- hydr oxy-1 - ( 5-
trifluoronethyl-pyridine-2-sul fonyl)-azepan-4-yl carbanoyl]-butyl }-am de;
30 5-f I uor otheriei- bl]tla'ophznec%cphboowlii: acid§(Sa {[(3B)S. &) rfendilyfl-3Fhydroxy-1-

-[(3S5,4S, 7 h 3hdroy
(5-trifl uor%‘ﬁ'efiﬁleltz-%%}??l? &epaﬂ)asjh‘fafr%aﬁnoys] 3argeeth lbutll z}nélg? ’banoyl ] - but yl
}-am de; 165 WO 01/70232 PCT/ US01/ 07094 thieno[ 3, 2-b]

th%?ggini (Zg’q?a“irpW?%I @@ﬁ%@?éfﬁﬁ Pﬁlf"g‘g @lsu(% 4@%) @1‘ gﬂﬁ?xgar barmyl ] - but

yl } - anbdejpyridikp2csulfomiyazefandbidadybanyBGHeetfyl-butyl }-amide;

1-[(3S, 4S, 7R) - 7- net hyl - 3- hydr oxy- | - (pyri di ne-2-sul fonyl) 5

azepan- 4-yl car banoyl ] - cycl ohexyl }-am de; thiophene-3-carboxylic acid
{(9S) -3, 3- di BEiBHranl2-{dBRyBSaciR)(SK3MRitpK1-{3S S IRPFYnethyl-3-hydroxy-1-

ridine-2- sulfon azepan | car bamoyl but yl -am de; 10
]SE)r/ an- 2-c¢ ar -gys&lfpw - azepan-4-%carbamoyl]-b¥tyl}-armdé/, )

{(S) -3, 3-di net hyI -1-[(3S, 4S, 7R) - 7- et hyl - 3- hydr oxy- | - (pyri di ne- 2-
25  benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(3S,4S,7S)-7-methyl-3-hydroxy- 1-(pyridine-
2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide;

benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(3R,4R,7S)-7-methyl-3-hydroxy-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide;

-
i)

30
benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(3R,4R,7R)-7-methyl-3-hydroxy-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide;

((R)-2-i0do-1-methyl-ethyl)-carbamic acid benzyl ester
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sul fonyl ) - azepan-4-yl car banoyl ] - butyl }-am de; thieno[3, 2-Db]

t hi ophene-2-carboxylic acid {(S)-3,3-dinethyl-1-[(3S,4S, 7R)-7-net hyl - 3-
hydr oxy- IW@ pyrai2ai ne- 2- sul f onyl ) - azepan- 4- yl car banoyl ] - but pCT/pSe1z0Tvde; 15
benzof ur an- 2- car boxylic acid

{(S)-2-cycl ohexyl -1-[(3S,4S, 7R) - 7- et hyl - 3- hydr oxy- 1 -

(pyridi ne-2-sul fonyl)-azepan-4-yl carbanoyl ] -ethyl }-am de;

furan- 2- Car%&We@yhgqn&dz-enyl)—carbarmc acid benzyl ester;

{(S)-2-cycl ohexyl -1-[(3S,4S, 7R) - 7- met hyl - 3- hydr oxy-1 - (pyridi ne- 20

2-sul fonyl ) - azepan- 4-yl car banoyl | - et hyl -am de; thiophene-3-carboxylic
acid { (S)-Zyt(R)-dtvesipi-pent(eny)-aabapmy acid henzildstes- hydr oxy- | -
(pyriding-2-sul fonyl)-azepan-4-yl carbamoyl ] -ethyl }-am de; 25

3-nmethyl -furo[ 3, 2-b]- pyridine-2-carboxylic acid

{(S) - 2- cycl dimeshyl-2,B 4[7(taShy @ o-ARpine-1-carboxylic acid benzyl ester;

met hyl - 3- hydr oxy- 1 - (pyri di ne- 2-sul fonyl ) - azepan- 4-yl car banoyl | - et hyl
}-am de; (2R 4aR, 8aR)-oct ahydro-benzo[ 1, 4] di oxi ne-2-carboxylic acid

[ (S) - 1-((35183R7MR)-4Imethpis8haxnSsazh-bioyotd(5 1-Ojetdny-3-carboxylic acid benzyl ester;

1- 3- hydr oxy- azepan- 4-yl car banoyl ) - 3-net hyl -butyl ] -am de; 30
furan-2-carboxylic acid

[ (S) - 2- oy cl @Re5SYISH5-a6id3-B 1 BroX iR ety hidphne - daytsbix Ohicyackd iRnDIY ydter;

azepan- 4-yl car banoyl ) -et hyl ] -am de; 166 WO 01/ 70232 PCT/ US01/ 07094

t hi ophene- 3-carboxylic acid

[ (S) - 2- cycl IRessYES) 5=ddnfifo6-Arirdify) 2-Methpt 2¥danS1 RYB6 i atid IBEIQFstter;

azepan- 4-yl car banoyl ) - et hyl ] -am de; benzof uran-2-carboxylic acid
[(S)-2-cycl ohexyl-1-((3S,4S, 7R) - 7- et hyl - 3- hydroxy-1- 5

propyl - azepai; 3%;48)5a(D20RY -butstyR¥rbbayRiifle4-methyl-pentanoylamino)-6-hydroxy-2-
1-(3-cycl ohgzgtl - pr)ogggr?oyl am (1to)§)J_-acycI ohexanecaryngyl i)(/: aci)d ()(,3S,y4S, 7R) - 1-
cycl oheky| nPetylrazypaned nearhoavlinasiddepzyhesan- 4- yl ) - ani de; 10

benzof ur an- 2- car boxylic acid

[ 1- ((3S,4S, 7R) - 1- cycl ohexyl net hyl - 7- met hyl - 3- hydr oxy- )
azepan- 4- y| B&8rbHADYS JREFhydhex ) methakdzeean-4-HeaibasioyDarmethd butybxoprbpmicaci d

[ (S)-3-met hylg eﬁ(_lg‘ﬁﬁ,e .7R) - 7- met hyl - 3- hydr oxy- | - pr opyl -

azepan- 4-yl car banoyl ) - Butyl]-ani de; 15

(2R, 5S)-5-((S)-2-tert-but oxycar bonyl am no- 4- met hyl - pent anoyl am no) - 2- net hyl

-6- hydspxy QARIELEN ,%Rﬁ?—'iapr%ﬁ%!siﬂ?ongﬁi’»ﬂy&W%lne@@t-a%%an-4—ylcarbamoy1)-3-

methyl-butyl]-carbamic acid tert -butyl ester;

(S)-2-amino-4-methyl-pentanoic acid ((3S,4S,7R)-1-(2-pyridine)-sulfonyl-3-hydroxy-7-
methyl-azepan-4-yl)-amide;

25
furo[3,2-b]pyridine-2-carboxylic acid {(S)-1-[(3S,4S,7R)-3-hydroxy-7-methyl-1-(pyridine-
2-sulfonyl)-azepan-4-ylcarbamoyl}-3-methyl-butyl }-amide;

furo[3,2-b]pyridine-2-carboxylic acid {(S)-3-methyl-1-[(4S,7R)-7-methyl-3-0x0-1-
30  (pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-amide;

3-methyl-furo[3,2-b]pyridine-2-carboxylic acid {(S)-1-[(3S,4S,7R)-3-hydroxy-7-methyl-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-butyl } -amide;
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benzof ur an- 2- car boxylic acid
{(S)-3-nmethyl-1-[(3S,4S, 7R)-7-nmet hyl -1 - ( 1- nmor phol i n-4-yl - 20

met hanoylWe 8t/fngar oxy- azepan-4-yl car banmoyl ] -butyl } -am dBCT/US01/07094
(S)-2-(3-cycl ohexyl - propanoyl am no) - 4- et hyl - pent anoi ¢ acid

[ (3S, 4S, 7TR) 3 15 Ri A3 b= lﬁﬂyndiﬂarzpé%%kﬂm“acw' {1S¥E3-methyl-1-[(4S,7R)-7-methyl-3-oxo-

t hanoyl ) - 3- hydr 6xy- azepan- 4- yl | - am

(2R 5S, 6S) - 5ifﬁﬁwﬁé¥$qﬁﬁﬂkm@mmd%ﬁﬁ“@mvwﬂﬁEWHaﬁ@9¢) am no] - 4- net hyl - pent anoy
| am no}-2- nethyl - 6- hydr oxy- azepane-1|-carboxylic acid
(tetrahydro-pyran-4-yl)-amde; (S)-2- { [ 1-((2R 5S,6S)-5-{

(S)-2-[(1- beuizdfr@fﬁawbzxyiam@t{Iﬁ%)niamht)lylahﬂ(%is ZR)yietohyl-3- bieirn@arﬂo(wmihmo }

- 2- et hyl - 6- e oyl)-am no } -4-nethyl-pentanoic
30 aci d et Ayt Hengp S AAT R grop -y RS

(S)-2-[(1- benzofuran 2-yl - et hanoyl ) - am no] - 4- net hyl - pent anoyl ani no }- 3-

hydr oxy- azepan-,1- yl ) - net.hanoyl l.-am no} - 4= a_cj t hy

chter: 167 DO SUR e O SRR A B R RS SED o Gy

- (( 2R, 5S, 6Sp-suifémwt)aydpah4jyldafbhmdylibiithy lani2del, ( 1- qui nol i n- 8-yl - met hanoyl ) -

am no] - pent anoyl am no }-6-hydr oxy-azepan-1-yl)-net hanoyl ]-am no }-pentanoic
acid nethyl ester; 5 (R -2-{

[1-(4-{(6)- Zﬁ&ﬂmmaﬁeﬁ%@cﬁbwhmﬁdﬂ@mhbsmgm-[m 48, 7REY Metypeayaeey| ani no}
- 3- hydroxy-azepan-1-yl)- nethanoyl] am no}-4- et hyl - pent anoi ¢ aci d net hyl
ester; 2- bilpREryne-23smfpayl-3aepaRs- Y‘ﬁ%?ﬁ%ﬂrbé“yé}ciﬁaldf(BR

4R, 7R) 7- et hyl - 3- hydr oxy- 1- (pyri di ne-2- sul fonyl)-azepan-4-yl]-am de; 10

3-met hyl -furo[ 3, 2- b] yri di ne- 2-carboxylic acid
1-[ (4S, 7R) - ?mpéh gtgrpy(?r@;@)xyhc acid {(S)-3-methyl-1-[(3S,4S,7R)-7-methyl-3-hydroxy-1-

(pyri dine- 2@%&9@%%@% nwémmgméyh -&yglohexyl } -anide; and

1-(3- cyclohexyl propanoyl am no)™-cycl ohexanecar boxyl i ¢ aci d
[ (4S, 7RIS 7- et hyl -3 15 hydroxy-1 - (pyri di ne-2-sul fonyl ) - azepan- 4-yl ] - ani de.

Bt UL DERL S ST SR B

conprising t step "espo conpou

an oxi dant t1dpiprdowmlfplhbé)-azcmp%ﬂmbmoqudmwml amifl¢;) as a mixture of

di astereoners. 20 86. The process of C aim 85 wherein the oxidant is sulfur
di oxi de-pyri di ne conplex. 87. The process of Caim85 further conprising

t he step of gsispatisd-2-ngbodylic ekdid $(SeH amatiryd-1-[(3F 4SBT abathydr 3rhgpdnosy-1-

20  (pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl}-butyl }-amide;

thieno[3,2-b] thiophene-2-carboxylic acid {(S)-3-methyl-1-[(3S,4S,7R)-7-methyl-3-
hydroxy-1-(1-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } -amide;

25  3-methyl-benzofuran-2-carboxylicacid {(S)-3-methyl-1-[(3S,4S,7R)-7-methyl-3-hydroxy-1-
(1-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl}-butyl } -amide;

benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(3S,4S,7R)-7-methyl-3-hydroxy-1-(1-oxy-
pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]}-butyl }-amide; 4

30
quinoline-2-carboxylic acid {(S)-3-methyl-1-[(3S,4S,7R)-7-methyl-3-hydroxy-1-(1-oxy-
pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl}-butyl }-amide;
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25 88. The process of Caim87 wherein said separating neans is high
presssure liquid chromatography (HPLC). 89. The process of C aim85
further owvopriesng the step of deuterating said 30 di astrCPOREVEOW th a
deuterating agent. 90. The process of C aim 89 wherein said deuterating

agent is CDSEaifldgdibehddtarkn- 21c9rbof()r1ic3t hYJm'i’cm rI@S ﬂﬁ&hm @49 4 2AD)27-methyl-3-
PCT/ US01/ 07094 (S)-4-methyl -2 -% 1-( - met hyl - 5-{

(S) - 4- net hyhydpoxylt c?@WrRkﬁ‘l“?lPﬁ Byl OJ‘WétaFP&ﬂWW}CﬂfbaWPHb]’“%‘éﬁ{“éﬁ?oyl ani no

} - 6- hydr oxy- azepan- 1-yl ) - met hanoyl ] -am no }-pentanoic acid nethyl ester; 5
R) - 2-

El)(4 E(S) éﬂpmﬁmﬁhﬂfbewﬁu@?ﬁarh@whm@w(ﬁ) arweﬁm\ ~1AGHEB AR~/ pestiddoy | ami no}

- 3- hydrfpxy ﬂ%&ﬁain(l]ox g,mm;éfl pen L %,kgrbgﬁg%]%/%@@gmm c acid methyl

ester; - biphe P47 rret acl
4R, 7R)-7 met hyl - 3 hydr oxy- I-(pyrr di ne-2- sul fonyl)-azepan-4-yl]-am de; 10

i [n(azgylﬂiz) [ﬁ_’ngj[oﬁ)e@o %’{i gilﬂ'g&yﬁ 54 ?@x%&hﬁ(y[gs{‘zs 7R)-7-methyl-3-hydroxy-1-

(pyridi ne- 2(Bmﬂyfpgngtﬁxééaﬂl&pah-adep}héaﬂdamyl]]—bmyb}rarrhcm;yI }-am de; and

1- (3-cycl ohexyl - pr opanoyl am no) - cycl ohexanecar boxylic acid

[ (4S, 7TR) - 7-nmet hyl -3 15 hydroxy-1-(pyridi ne-2-sul fonyl)-azepan-4-yl]-am de.
85. A pt®cessnefigl-furd]8 2%y myhembe-oafboaylmmaqw)ds-mmr1dﬁ(mg43 RS-ty 13-

i Si h t dj z f d 70 with
o dant. P Eu Y PRt ARG RaA O SR S ur o of |

di astereoners. 20 86. The process of G aim85 wherein the oxidant is sulfur
di oxi de- pyri di ne compl ex, rocess of C aim 85 further conpri si ng

the step of csscéoﬁaraaﬁqarr@xrlﬁécﬁr {é@r%ws LIGH$S, %%)p%}“&?‘?/%h%%ﬁs]' 2%Y88. The

process of GiifRBhIAY-BlePanSAlidarb ARG Pty BakiRBNS 1S high presssure |iquid
chromato rap yl(HPLC) f89 Theyprocess](fj‘%)f}ng Claim85 further conprising the

step of l1deuterating said
(S)-2-(2-cyclohexyl-ethanoylamino)-4-methyl-pentanoic acid [(3S,4S,7R)-7-methyl-3-

hydroxy-1-(i-oxy-pyridine-Z-sulfonyl)—azepan-4-y1]-amide;

(8)-2-(3-cyclohexyl-propanoylamino)-4-methyl-pentanoic acid [(3S,4S,7R)-7-methyl-3-
20  hydroxy-1-(1-oxy-pyridine-2-sulfonyl)-azepan-4-ylj-amide;

(S)-2-(4-cyclohexyl-butanoylamino)-4-methyl-pentanoic acid [(3S,4S,7R)-7-methyl-3-
hydroxy-1-(1-oxy-pyridine-2-sulfonyl)-azepan-4-yl]-amide;

25  (S)-2-(5-cyclohexyl-pentanoylamino)-4-methyl-pentanoic acid [(3S,4S,7R)-7-methyl-3-
hydroxy-1-(1-oxy-pyridine-2-sulfonyl)-azepan-4-yl]-amide;

benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(35,4S,7R)-7-methyl-3-hydroxy-1-(5-
trifluoromethyl-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide;

30 '
5-fluoro-benzofuran-2-carboxylic acid { (S)-B -methyl-1-[(3S,4S,7R)-7-methyl-3-hydroxy-1-
(5-trifluoromethyl-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl}-butyl }-amide;
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30 diastereoners with a deuterating agent. 90. The process of C aim 89
wherein said deuterating agent is CD30D: D20 (10:1) in triethylamne. 168
WO 01/ 7028Q oP@Ps1JS01/ 07094 91. Use of a corrpound accordi PQTAU80120T9940ne  Of
Clains 1 to 53 in the manufacture of a for use in_inhibiting a

prot ease sethisapBe-¥litliaPheRe2Gribenylic a¢id il %St)13rf§e“61“ 16{(3§)ﬂ§t7&)ﬂé“eﬂ@f’ dtease and a
serine prot ﬁﬁﬁ&y—15(5Qﬁﬂucﬁofﬂ@tﬁyl%ﬁ@xﬁgbﬁﬁlf&r@l)gz@aﬁndf%icam% Wﬁl |-But§BLahifRy; Ot ease i's

a cysteine protease. . usé according to C ai'm 92 wherein said cysteine
protease is cathepsin K 94 A use according to claim92 wherein the

cysteine prgén*;@t%&nlzscaﬁb%kﬁio%dm[ AOPR) S etﬁ’sfm QIPIY xdﬂf%%u%‘oﬂﬂ)to any

one of Cains 1t he manﬁ%acture of 6hr¥ed| canent for use 1n
treatingda ehesea%elcmhmfad]t@pbh@dl}bwm%ne Ioss. 96. A use according to daim
95 wherein said disease is osteoporosis. 15 97. A use according to Caim
95 wherein said disease is periodontitis. 98. A use according to C aim95
wher ei n sai thighhsreabserbaxylid avid (B)-3,3-dirgdhyd9-[(394S, 7B)-7amatlpiddydabxgdeor di ng to
any one of a nedicanment for use in

treating a &yglig%g’é'lsgﬁg{wgcatzi%f’raphev}abr%m&@éutg }\)3811 artilage or matrix

degradation. 100. A use according to Claim99 wherein said disease is

s T houbth ontnsy eprpisaci b Soebmaht s B e TR ) Bl of

A ainms 1 togfifdnilfaicpon-spRubaadbyl-burdf-amide(redi canment for treating a di sease
caused by infection by a parasite selected fromthe group 30 consisting
of . Pl asnodi um fal ci parum Trypanosoma cruzi, Trypanosona Brucei,

Lei shmani a fgepogans, tmlesxse%tmmﬂba éﬂkfa@iHQ(S) 3L3edlﬁm§m -A3SYBE, PR 7-Reth §4.0s0MA
mansoni, Onchocerca vol vul us, Brugia ang nt anoeba hi st o yti ca,

G ardia | anBydrexy-H-pyridineLrenliemyy-apenendryisathamedibyy i weidead Fasci ol a hepati ca,
the hel ggnths of the genera 169 WO 01/ 70232 PCT/ US01/ 07094

benzofuran-2-carboxylic acid {(S)-2-cyclohexyl-1-{(3S,4S,7R)-7-methyl-3-hydroxy-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-ethyl }-amide;

furan-2-carboxylic acid {(S)-2~cyc10hexy1—\1-[(SS,4S,7R)-7-methy1—3-hydroxy-1-(pyridine—
20  2-sulfonyl)-azepan-4-ylcarbamoyl}-ethyl}-amide;

thiophene-3-carboxylic acid {(S)-2-cyclohexyl-1-[(3S,4S,7R)-7-methyl-3-hydroxy-1-
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-ethyl } -amide;

25  3-methyl-furo[3,2-b]- pyridine-2-carboxylic acid {(S)-2-cyclohexyl-1-[(35,4S,7R)-7-
methyl-3-hydroxy-1-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-ethyl }-amide;

(2R,4aR,8aR)-octahydro-benzo[ 1,4]dioxine-2-carboxylic acid [(S)-1-((3S,4S,7R)-1-

methanesulfonyl-7-methy 1-3-hydroxy-azepan-4-ylcarbamoyl)-3-methyl-butyl}-amide;
30

furan-2-carboxylic acid [(S)-2-cyclohexyl-1-((3S,4S,7R)-7-methyl-3-hydroxy-1-propyl-

azepan-4-ylcarbamoy!)-ethyl]-amide;
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Spironetra, Trichinella, Necator and Ascaris, and protozoa of the genera
Cryptosporidium Eineria, Toxoplasma and Naegleria. 103. A use according
to O ai miOA/WBzr ein said disease is selected from a groupCT/BSeNTgd4st i ng
of: malaria, trypanosom asis (African slee si ckness, Chagas di sease),

| ei shmani asthipphensti-earbesiiia asi [69)-Zevslobeerh & §14g TR ﬂv@‘hyﬂrﬁhﬁéfﬁéké))r%h’d ;
gi ardi asi s. 7%95}14 DcMBEnSELH-HRal;,0 O aim 103 wherein said disease is
1

mal ari a.

benzofuran-2-carboxylic acid [(S)-2-cyclohexyl-1-((3S,4S,7R)-7-methyl-3-hydroxy-1-
5  propyl-azepan-4-ylcarbamoyl)-ethyl]-amide;

1-(3-cyclohexyl-propanoylamino)-cyclohexanecarboxylic acid ((3S,4S,7R)-1-
cyclohexylmethyl-7-methyl-3-hydroxy-azepan-4-yl)-amide;

10  benzofuran-2-carboxylic acid [1-((3S,4S,7R)-1-cyclohexylmethyl-7-methyl-3-hydroxy-

azepan-4-ylcarbamoyl)-cyclohexyl}-amide;

benzofuran-2-carboxylic acid [(S)-3-methyl-1-((38S,4S,7R)-7-methyl-3-hydroxy-1-propyl-
azepan-4-ylcarbamoyl)- butyl]-amide;

15
(2R,5S)-5-((S)-2-tert-butoxycarbonylamino-4-methyl-pentanoylamino)-2-methyl-6-

hydroxy-azepane-1-carboxylic acid benzyl ester;

benzofuran-2-carboxylic acid {(S)-3-methyl-1-[(3S,4S,7R)-7-methyl-1-(1-morpholin-4-yl-
20 methanoyl)-3-hydroxy- azepan-4-ylcarbamoyl]-butyl}-amide;

(S)-2-(3-cyclohexyl-propanoylamino)-4-methyl-pentanoic acid [(3S,4S,7R)-7-methyl-1-(1-
morpholin-4-yl-me thanoyl)-3-hydroxy-azepan-4-ylj-amide;

25  (2R,5S5,65)-5-{(S)-2-[(1-benzofuran-2-yl-methanoyl)-amino}-4-methyl-pentanoylamino}-2-
methyl-6-hydroxy-azepane-1-carboxylic acid (tetrahydro-pyran-4-yl)-amide;

(S)-2-{[1-((2R,58,6S)-5-{(S)-2-[(1-benzofuran-2-yl-methanoyl)-amino]-4-methyl-

pentanoylamino }-2-methyl-6-hydroxy-azepan-1-yl)-methanoylj-amino }-4-methyl-pentanoic

30  acid methyl ester;

(S)-2-{[1-(4-{(S)-2-[(1-benzofuran-2-yl-methanoyl)-amino}-4-methyl-pentanoylamino }-3-

hydroxy-azepan-1-yl)-methanoyl}-amino }-4-methyl-pentanoica cid methyl ester;

167



WO 01/70232 PCT/US01/07094

10

15

20

25

30

(S)-4-methyl-2-{[1-((2R,58S,6S)-2-methyl-5-{(S)-4-methyl-2-[(1-quinolin-8-yl-methanoyl)-
amino]-pentanoylamino }-6-hydroxy-azepan-1-yl)-methanoyl]-amino }-pentanoic acid

methyl ester;

(R)-2-{[1-(4-{(S)-2-[(1-benzofuran-2-yl-methanoyl)-amino]-4-methyl-pentanoylamino }-3-

hydroxy-azepan-1-yl)-methanoyl]-amino }-4-methyl-pentanoic acid methyl ester;

2-biphenyl-3-yi-4-methyl-pentanoic acid [(3R, 4R,7R)-7-methyl-3-hydroxy-1-(pyridine-2-

sulfonyl)-azepan-4-yl}-amide;

3-methyl-furo[3,2-b]-pyridine-2-carboxylic acid {1-[(4S,7R)-7—methy1—3-hydroxy—1-. .
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-cyclohexyl }-amide; and

1-(3-cyclohexyl-propanoylamino)-cyclohexanecarboxylic acid [(4S,7R)-7-methyl-3-
hydroxy-1-(pyridine-2-sulfonyl)-azepan-4-yl}-amide.

85. A process for the synthesis of a compound according to Claim 1 comprising the
step of oxidizing a corresponding compound of Claim 70 with an oxidant to provide the
compound of Formula (I) as a mixture of diastereomers.

86. The process of Claim 85 wherein the oxidant is sulfur dioxide-pyridine complex.

87. The process of Claim 85 further comprising the step of separating the diasteromers

by separating means.

88. The process of Claim 87 wherein said separating means is high presssure liquid

chromatography (HPLC).

89. The process of Claim 85 further comprising the step of deuterating said

diastereomers with a deuterating agent.

90. The process of Claim 89 wherein said deuterating agent is CD30D: DO (10:1) in

triethylamine.
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(S)-4-methyl-2-{[1-((2R,5S,6S)-2-methyl-5-{ (S)-4-methyl-2-[(1-quinolin-8-yl-methanoyl)-
amino]-pentanoylamino }-6-hydroxy-azepan-1-yl)-methanoyl}-amino }-pentanoic acid

methyl ester;

(R)-2-{[1-(4-{(S)-2-[(1-benzofuran-2-yl-methanoyl)-amino}-4-methyl-pentanoylamino }-3-

hydroxy-azepan-1-yl)-methanoyl]-amino }-4-methyl-pentanoic acid methyl ester;

2-biphenyl-3-yl-4-methyl-pentanoic acid {(3R, 4R,7R)-7-methyl-3-hydroxy-1-(pyridine-2-

sulfonyl)-azepan-4-yl]-amide;

3-methyl-furo[3,2-b]-pyridine-2-carboxylic acid {1~[(4S,7R)~7-methy1-3-hydroxy-1-' -
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-cyclohexyl }-amide; and

1-(3-cyclohexyl-propanoylamino)-cyclohexanecarboxylic acid [(4S,7R)-7-methyl-3-
hydroxy-1-(pyridine-2-sulfonyl)-azepan-4-yl]-amide.

85. A process for the synthesis of a compound according to Claim 1 comprising the
step of oxidizing a corresponding compound of Claim 70 with an oxidant to provide the
compound of Formula (I) as a mixture of diastereomers.

86. The process of Claim 85 wherein the oxidant is sulfur dioxide-pyridine complex.

87. The process of Claim 85 further comprising the step of separating the diasteromers

by separating means.

88. The process of Claim 87 wherein said separating means is high presssure liquid

chromatography (HPLC).

89. The process of Claim 85 further comprising the step of deuterating said

diastereomers with a deuterating agent.

90. The process of Claim 89 wherein said deuterating agent is CD30D: D70 (10:1) in

triethylamine.
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91. Use of a compound according to any one of Claims 1 to 53 in the manufacture of a
medicament for use in inhibiting a protease selected from the group consisting of a cysteine

protease and a serine protease.

92. A use according to Claim 91 wherein said protease is a cysteine protease.

93. A use according to Claim 92 wherein said cysteine protease is cathepsin K.

94. A use according to claim 92 wherein the cysteiqe protease is falcipain.

95. Use of a compound according to any one of Claims 1 to 53 in the manufacture of a

medicament for use in treating a disease characterized by bone loss.

96. A use according to Claim 95 wherein said disease is osteoporosis.

97. A use according to Claim 95 wherein said disease is periodontitis.

98. A use according to Claim 95 wherein said disease is gingivitis.

99. Use of a cémpound according to any one of Claims 1 to 53 in the manufacture of a

medicament for use in treating a disease characterized by excessive cartilage or matrix

degradation.
100. A use according to Claim 99 wherein said disease is osteoarthritis.
101. A use according to Claim 99 wherein said disease is rheumatoid arthritis.

102.  Use of a compound according to any one of Claims 1 to 53 in the manufacture of a
medicament for treating a disease caused by infection by a parasite selected from the group
consisting of: Plasmodium falciparum, Trypanosoma cruzi, Trypanosoma Brucel,
Leishmania mexicana, Leishmania pifanoi, Leishmania major, Schistosoma mansoni,
Onchocerca volvulus, Brugia pahangi, Entamoeba histolytica, Giardia lamblia, the

helminths Haemonchus contortus and Fasciola hepatica, the helminths of the genera
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Spirometra, Trichinella, Necator and Ascaris, and protozoa of the genera Cryptosporidium,

Eimeria, Toxoplasma and Naegleria.
103. A use according to Claim 102 wherein said disease is selected from a group
consisting of: malaria, trypanosomiasis (African sleeping sickness, Chagas disease),

leishmaniasis, schistosomiasis, onchocerciasis (river blindness) and giardiasis.

104. A use according to Claim 103 wherein said disease is malaria.
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