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(54) Title: NOVEL COMPOUNDS AND COMPOSITIONS AS PROTEASE INHIBITORS

{57y Abstract

The present invention relates to novel N—cyanomethyt amides which are cysteine protease inhibitors, the pharmaceutically acceptable
salts and N—oxides thereof, their uses as therapeutic agents and the methods of their making.




_cysteine residue in the catalytic site of the enzyme. Cysteine proteases
are associated with the 10 :ngrmal degradation and processi ng fsﬁj%fj i NS.
The aberrant activity of cysteine proteases, e.g., as a resuftvof crease
expr essi on ¥R 0&§5kHnced activation, however, may have pat hEFEGISRYF6747
consequences. In this regard, certain cysteine proteases are associ ated
with a nunber of disease states, including arthritis, nuscul ar dystrophy,
i nfl ammati on, tunor invasion, glonmerulonephritis, malaria, periodontal

di sease, netachromatic |euko t hers, i ncreased
cat hepsin BN%@PQO%%OW#§%M§Sw%gW%§g%ﬂ@ t unors;

t hus, suggesting a role for the enzyne in tunor invasion and netastasis. In
addition, aberrant cathepsin B activity is inplicated in such disease
states as rheumatoid arthritis, ofsgevedmdRritis, pneunocystis carinii,
acute pancreatitis, inflanmatory airway di sease and bone and | oint

di sorders. 20 The prom nent expression of cathepsin K in osteoclasts and
osteocl ast-rel ated _nulti nfé(:l eated cells and it col | acgenol ytic

I S. hi gh
activity suggedts gpplicatgpre FEWW%OHP%@WQB‘HOWUOB%%§F8§H% t“*N€di at ed bone
resorptio : N [ {1 | D tivi
bt copor or &t WERGFueibEp/dRaR EHDRY FRHcLisA) SRESs ARoRREHpAL drvity of |
el asti Bol yHepsia€Bl Ki LYor Ssuggest that the enzyme plays a role in pul nonary
di sorders as well. 25 Cathepsin Lis inplicated in normal |ysosonal
proteolysis as well as several disease states, including, but not limted
to, netastasis of nel anonas. t hepsi | S.Lhplicated in -1- . W 00/55125
.L.5 SEP 2003 PCT/ US00/ 06747 ﬁg&nﬁg@?g}«s&ﬁ@g@ and certain autoi mmune
~divsorders, including, but not limted to juvenile onset diabetes, nultiple
scl erosi s, penphigus vulgaris, Gaves' disease, nyasthenia gravis,
system ¢ | upusCgtaihdprmdass uspreseheaxias of ge@idatesichamctanizbdHigsthé pesaics of a
thyroiditis; allergic disorders, including, but not limted to stt?‘ng; and
al | ogenei eysfeineuntiduediaibmentalytic sife of Hesgzyme- HLYSteing Poteares e tssociptef SEilRm of
organ transplants or. tissue grafts. |n vi r..of: di
whoreith | poiral PrezeBlied sl PRedolh of moliue AR et B T W ey unEREBRES,
contributes 10, {08 BABRLAWpRVGSDEr it B B RLiBghoevé Maghavase,
nol ecul es Which are shown to inhibit the activity of this class of enzynes,
in parti cpdthslogivallcensdqasncedile thisregaidnbirtain oystinf prowedee pei assodBitedkwith aand/ or

S, wll be useful as therapeutic . B , . .
number of disease states, including arthritis, muscular dystrophy, inflammation, tumor invasion,

glomerulonephritis, malaria, periodontal disease, metachromatic leukodystrophy and others.
15 For eXample, increased cathepsin B levels and redistribution of the enzyme are found in
| tumors; thus, suggesting a role for the enzyme in tumor invasion and metastasis. In addition,
aberrant cathepsin B activity is implicated in such disease states as rheumatoid arthritis, ostec
arthritis, pneumocystis carinii, acute pancreatitis, inflammatory airway disease and bone and
joint disorders.

20 The prominent expression of cathepsin K in osteoclasts and osteoclast-related
multinucleated cells and its high collagenolytic activity suggest that the enzyme is involved in
ososteoclast-mediated bone resorption and, hence, in bone abnormalities such as occurs in

~ osteoporosis. In addition, cathepsin K expression in the lung and its elastinolytic activity
sﬁggest that the enzyme plays a role in pulmonary disorders as well.

25 Cathepsin L is implicated in normal lysosomal proteolysis as well as several disease

states, including, but not limited to, metastasis of melanomas. Cathepsin S is implicated in

. -1 i)



10 agents. SUMVARY OF THE I NVENTION I n one particul ar enbodi nent, the
present invention relates to conpounds of Fornula m 15 m i q/\,igeph':g[ﬁ a
group of Fornula (a) or (b) wherein: 20 X and X2 independently are -C(O)-
or - CH2S( QMR 8U/s5325\W0 00/ 55125 5 SEP -2003 PCT/ US00/ 06747 RECIABIEE T4 e
hydrogen or (Cl-6)al kyl; R7 and R8 are hydrogen or (Cl-6)al kyl or as

defi ned bel ow;, R9 and RlO i ndependently are (i) (Cl-6)al kyl optionally
substituted with cyano, halo or nitro or (ii) a group selected from

- X3NR 2R -X3NR12 O OR12, 5 - X3NR O NR12R' 2, -X3NR'2 12 2R12,

- X30R12, AlghaimeeD's disses %5)1 aznaut%m@q\ﬁczg%)ﬂiré inclydigg. ) 5%%3033"3“

- X3P( O ( ) P

a5 0) 2Rs SR E g AN v A %%%aaﬁﬂ%%ﬁ B,

- X3 NRlSC(s%atEMG TupiNRBSR6@ AR umatolB S ANREARI B imo!d Sk oi IRt 4R LEric

- X3NR15 NR14R55 10 - X3NR 5C( NR35) NR14R15, - X4SR14 -X4S(0) R14,

- X4S( 0 Zmlsb,rdera(ziﬁifkltﬁpb,dmt MANIRNiZR1S astiviver, endalkFengc PCLWE) mbiopbeniaclufingi s a
bond or (C1-6)al k | ene, each ccurrence |fndependently i s hydrogen,
( C1- 6) B I3 nefh dotosﬁﬂf'gfli)‘i a?%faa't E&nsgf KA ussgg&ally. s ( c1- 6) al kyl or

hal bstit ut l; -
e Gl 45 S B b o
het did HGiEMonkdBites 1 She(fathoidgd) Ao/ oGy Sipeaiayd] ¢Sl fahadbils

hgt g:gg%lZ?%ga%;gyclogaryltzS&) 5% kyl and R15 is aﬁ 1tglr ogebﬁaolrwfaorG) al kyl ,

and wher gholequleshwhiciRaz shaivd teipbitaethk petivibeefahis slass @Inkxmes arp;ﬂmcu ar

2 3;2[ IO? L%/rlg@eﬁ.ae%wl\{lgh (a)raerlxmbﬁgm O?E!aet{lé)p%h}é%,%,% 1¥cl/o é r\}fcrlll 8Q use as t}¥erapeunc

10 agents.
SUMMARY OF THE INVENTION
In one particular embodiment, the present invention relates to compounds of Formula

(I

15 RZ .
| N
RI/N C
\|<R4
R3
®
in which:
R!is a group of Formula (a) or (b):
8
RS R9 1|1 1§4R9
11 2
R -0 N X -~
\II\T x! § R \11\1 %! é
(a) (b)

wherein:

20 _ X! and X? independently are -C(O)- or -CH,S(0)-;

2.



group selected from-R16, -X40R16, -X4SR16, -X4S(O R16,. - X4S(0) 2R16,

- X4C(0) R16, - X4C(O) ORk6, -X40C(O) R16, _X4NR 6R17, - X4NR‘17C(_O§I g;. ﬁ

- X4NR17C( O OR16, -X4C(O NR 6R', -X4S(0O 2NR36R 7, _X4NRL17C( Oh % %ﬁ ?br

_ X4NRL7C({ NBOYRE2ER17, wherein X4 is a bond or (O _6)al kyl BH&Y ’s
hydrogen or (Cl_6)al kyl and R 17 is (C3-12)cycl oal kyl (Ca6) al kyl ,

het ero( C3-1, ) cycl oal kyl (C0-6) al kyl, (C6-12)aryl (Cab) al kyl

het er o( C5- 12) aryl (C0-6) al kyl, (C9-12) pol ycycl oaryl (C0. 6) al kyl or

het er o( C8- 12) pol ycyel oaryl .6)al k 1ii) a group selected from 25
(C3. 12) cycl oal kyli (éa%?@k?r‘fe%’ﬁ%‘%g&? 8¥t%f%@5>@ycl oal kyl (Ca6) al kyl ,

(C6-12) aryl (CO. 6) apkyhd r® Qx%@?yﬁﬂfg@ﬁbﬂ-&@&fa}ﬂ)ﬁ 6Pasefhéybelow; '
(C9-12) poi ycycl oaryl (C_6) al kyl and etero(C8-1,) pol ycyc1 oaryl (0. 6) al kyl
wherein said cycl oRP kyd R'tedependsmtiyasd {)y(C, oalkyl optionellesubanityted wthl oyenes | oar y|

or heterpolycycloaryl ring optionally is substjtuted by a roup sel ected
from-R16, - K@Rpgutr%rsﬁm 8 graupsslecieitom ﬁa‘@?@}'é&%m‘@( 0/ 55125 5 SEP

2003 PCT/ Us00/ 44 7 4G R 12 01> 2 - X4NR16R17,

_ X4NRF7C( O) R1B* ﬁ@%‘%&%m %&%R@ESR#QXX%%g)G "NRL6R! 7,

- XANRL7C( O) NREGRAH)0k 2, :BRERENRL BN ERRFR WRTFROROMHOREG and R77 are

as defined above: wheréein wthin RO and/or R "any aF(l cyclic or aromatic

ring system pemO)oR IoR ' UESNRIAGOIR '3, KESONRY, B7SORR5XPGENRAL s

i ndependent |y sel ect ed froméclltx.%al kyl,.,(CL-6)al kyl | degne, . Qe hal o,

hal o- subst i t utR&EB4) I EPIORI"t PQ&XNRIM, C( Fz-}écﬁ%‘éﬁ?g’, :

-X4NR 2C( O NR%%J@(@ : Fﬁ%@;}ﬁiﬂﬁ?s 2| 15 12R15- X4SR12, -X4C(O OR 2,

~X4C(O NR12R Z; = ]§Fogj RIF 2 P(%)l%&g%, ~X40P(O (OR 2) OR12,

- X40G(0) RL3, -ReHNRSOHOPREBR s X486 R)RK3s (0) KA SEO LRI 1 OX R, oX4C( O R 3,

wherein X4, R 2 and 3 are as defined ai)ove, or RO taken together with R7

and/ or R t ake®'NR'GRE hwherpint Xy iR§CE Oalitylens, A i r (€e nch I “eat eaabr
‘NR'GRY x° A ihybander (Eedrlkiviends R ‘et each

e e | e SRRl RIS 2L St e g
E?;(l%zéi kijﬁ % @, BB flio sBbstirea ML iy W LD R Bioh ki aeAn O
hetero(C, jy)cycloalkyl(Co alkyl, (Cq 12)aryl(Cyg)alkyl, hetero(Cs 4)aryl(Co)alkyl,
15 (Co.12)polycycloaryl(Cyg)alkyl or hetero(Cg 1p)polycycloaryl(Cy.g)alkyl and R™ is
hydrogen or (C,.¢)alkyl, and wherein within R" said cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, polycycloaryl or heterpolycycloaryl ring optionally is substituted by a
group selected from -R'6, -X*OR®, -X*SR'S, -X*S(O)R, -X*S(O).R'S,
XAC(O)RY, -X*C(OYOR'S, -X*OC(O)RS, -X*NR®RY, -X*NRC(O)R ",
20 XANRPC(O)ORS, -X*C(O)NRRY, -X*S(0),NRR"?, -X‘NRC(O)NR"*R" or
XANRYVC(INR)NRRY, wherein X‘ is a bond or (C, ¢)alkylene, R' is hydrogen or
(Cy)alkyl and R is (C,.j5)cyeloalkyl(Cy g)alkyl, hetero(Cy jp)cycloalkyl(Co.g)alkyl,
(Ce.12)aryl(Cqgalkyl, hetero(Cs.p)aryl(Cyg)alkyl, (Cy.1a)polycycloaryl(Co.)alkyl or
hetero(Cs.;,)polycycloaryl(Cy.g)alkyl, or (iii) a group selected from
25 (C3_13.)cycloalky1(C%)alkyl, hetero(C, jo)cycloalkyl(Cqg)alkyl, (Ce.1a)aryl(Cy gialkyl,
hetero(Cs.1)aryl(Co.s)alkyl, (Co.ja)polycycloaryl(C, ¢)alkyl and
hetero(C,_;,)polycycloaryl(Cy.g)alkyl, wherein said cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, polycycloaryl or heterpolycycloaryl ring optionally- is substituted by a
group selected from -R'6, -X*OR’S, -X*SR'S, -X*S(O)R'S, -X*S(O)R",

3.



(i) (Ci1-10)al kyl optionally substituted by cyano, halo, nitro, -NRL2R12,
-NR 2C(O OR 2, -NR 2C( Q) NR17R12, -NR 2C(NR12) NR12R.2, -OR 12, -SR12z

(O OR12, -C(ONRL2R 2,7 -S(O, NR 2R12, -P(O (OR'-jori2, < 5 SEP 2003
-0OP(O (OR ZYOReEZM25 - NR 2C(O) R13, -S(ORI13, -S(0),R 3, -C(OFRIASCH/ERD, - SR
20, 20 -S(O R20, -S(0)2R 211, -C(O R20, -C(0O) OR70, -C(O) NR20R71, -NR20OR -1,
-NR2' C(O)R20, -NR -1C(0) OR20, - NR21C(O) NR2OR ' or - NR21C( NR21) NR2OR21,
wherein R 2 and R13 are as defined above, 10" is

C3-12 | I k Co | kyl { C3-.1 qQal kyl 6) al |,
(o 17) ot vl (oo Ol R tpp e TS s e R N B DR

4 12) bi | 1 Lok W4 {6617 i | ] hKyl d
(100 e ot et SP R G RAY
(C3-12) cycl oal kydNFORRIRINKR IR ) ethefed 128 RIZAeMel Q& ibfifdd: Bhad: kitlerein
(C6-1,)aryl (Cab)al kyl, hetero(C5-12)aryl (Ca(,)al kyl, (C9-12)bicycl oaryl (C0
6) al kyl or hewithin(Reand/2y Bi®apylatiayofic @CEobRtt: king systenf piesdnt may be substituted

C3- 6) cycl oal kyl (Co 5)al kyl, ~hetero( C3 6)cycl oal kyl (C')al k
phonyl 600 6) al KT b Seieels Tojear e HAGIT ()l 06

PCT/ US00/ 06747 rei i ) Kk 2t er gal or
heteroaryl is S §tﬁ§uP§§‘S§9§*&%§MWQ§%§ZWx§S( g@‘ﬁ%@ﬁ’ iO) , R" -,

- X4Q(O) R22, - XACNRICROINR KPCCONIRASREZSNR AR ‘OR 13, x43fR23C( O) R22,

- X4ANR23C(O OR', - X?IS%B O NR22R23 or g-§X4NR' - 3C( NR23§{NR" -R -3, wherein X4

is as defined SXEHOYRRZRX'TEONBIR,)-EIHO0ARER T BPUMEBHORY,

net o o Co-6) ar ¥ LB EPRAYR SOl Rk FoR F R SLORRHSOURE y 1

hydroggn or (Clsb 2 %@feﬁiwwéftﬁmq{;%ﬁaﬁa@peg%édg%s% GeOr aromatic ring

system present may substituted furt radi cal s i ndependent |y

sel ected from (Cl. 6R%daket togdther voilaRKyld/dt@®itrakey pgerheaitioR® fikxo- subst i t ut ed
(C -4)alkyl, 10 nitro, X4NR 2R '-, -X4NR12C(OQ) OR 2, - X4NR 2C(O NR 2R 2,
- X4NR 2C(NR' 2) Wmnetiylene, teitaapthylene sgsiRnylene- 1, 2A0nehyRne optixaptiyGpRIteR] wvith

- X4S( 0) 2NRL2R12, . - X4P( O ORL2, .- X40P(O) (OR3) OR 2, - X40C( O R 3,
_X4N(R1)2C(O)R13,§yqr9@8f”gjé¥(1g§§%?ﬁ§@@2m3 gnzzl(-x4)C(O)R13, mog ei)n (' R12-and

R is -X5XR™, wherein X° is -C(0)-, -C(O)C(0)- or -8(0),-, X%is a
15 bond, -O- or -NR!-, wherein R is hydrogen or (C, o)alkyl, and R is
(i) (C,.1p)alkyl optionally substituted by cyano, halo, nitro, -NR!?R'2,
-NR¥C(O)OR", -NRPC(O)NR"RY, -NRPC(NR?)NR?R', -OR", -SR*2,
-C(O)OR®, -C(O)NRR ", -S(0),NR*R", -P(O}(OR*)OR?,
-OP(O)(ORP®)OR™, -NRC(O)RP, -S(O)R®, -S(0),R Y, -C(C)R", -OR, -SR™,
20 -S(O)R%, -S(0),R%, -C(O)R¥, -C(O)OR®, -C(O)NR™R*, -NR¥R?,
-NR*'C(O)R®, -NR*'C(O)OR¥,-NR*C(O)NR™R* or -NR¥C(NR*)NR*R?,
wherein R* and R? are as defined above, R is (Cj5)cycloalkyl(Cy ¢)alkyl,
hetero(C;.j.)cycloalkyl(Cy.g)alkyl, (Ce.0)aryl(Cog)alkyl, hetero(Cs.y»)aryl{(Cy.¢)alkyl,
(Cy.0)bicycloaryl(Cy g)alkyl or hetero(Cy. p)bicycloaryl(Cog)alkyl and R*! at each
25 occurrence independently is hydrogen or (C,¢)alkyl, or
(i1) (Cs.p)cycloalkyl(Cy.g)alkyl, hetero(Cs ,)cycloalkyl(Cy o)alkyl,
(Ce.12)aryl(Cy g)alkyl, hetero(Cs.y2)aryl(Cy g)atkyl, (Co j5)bicycloaryl(C.¢)alkyl or
hetero(Cs ,)bicycloaryl(Cy ¢)alkyl or (iii) (C,.¢)cycloalkyl(C, 4)alkyl,
hetero(Cs g)cycloalkyl(Cy.g)alkyl, phenyl(Cy o)alkyl or hetero{Cs ¢)aryl(C, ¢ )alkyl,

4
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R13 are as defined above; 15 R2 is hydrogen or (Cl.6)al kyl or as defined
below, R3 is hydrogen, (C3.6)alkyl or as defined below, and R4 ljiRsJ 2@@3
hydrogen or (O _6)al kyl, wherein said alkyl is optionally sub tPERt with
cyano, hal WO 58129, - NR12R12, - NR1-C(O) OR12, - NR 2C( O) NR1ASTEIS0QET47
'2C(NR 2)NR-2R12, -OR12, -SR12, -C(OOR12, -C(ONR 2R 2, -S(O,NR12R12, 20
-P(O(OR 2)CR12, -OP(O(OR'"-)OR 2, -NR12C(O R13, -S(O R13, -S(0)2R13,
-C(OR13, -OR14, -SR14, -S(OR14, -S(O2R 4, -C(OR14, -C(OCR 4,

-OC(O) R14, -NRL4R15, . -NR sQ(O R34, -NRI5C( O\ OR1l4, -C( O NRI4R

- S(O), NRL4R15¥hergirs syl freseragyc b&@%%ﬂ@% S\jH Srné‘i“ﬁgﬁl' -, R13,
R14 and R15 a o iAe 0 3 Qe b2 a 21 S 2f rom

(C3-12) cycl oa‘?ﬁ?ﬁ( C%?Jéakgl’%%w%et’egos((%ﬁﬂ) 3‘3‘2@m R?Fd( 9_%§al kyl, 25
(’C6_12) ar yl ( Cx+GIRNRPER het SIRARE, L NRPQIC)RE; SI*MRSE(O)OR™,

¢C9_1,)pol ycycl oaryl (CD_6)al kyl and hetero( Cg_I, ) pol ycycl oary| (C0_6) al kyl,
wher ei n sai d WHRE?&](@}NRnR?tOe%%WfWNR“&%threﬁngrS@érd?ﬁ?edpol ycycl oaryl

rom Srib. sborad e Taiafes opleb et ki Sl RE gl s ' ot

-X4C(O)OR 6, =X , BR 17 X 5 -XANRLES(O OR 6, -5 -5
SEPC(202)3 WO ﬁ%ﬁ%@%ﬁpﬂggg&l%?%ﬂgg@%EI%?RQ%%CP )EiléS( O %ﬁ(m%mz
- XANRL7C( O) NRE8EgEAad1y-i XAz LN, 1) N Gidefein withert RE rany4licyslic bbamnehti® 7 ar e

as defined above; wherein within R9 and/or R 4 any alicyclic or aronmatic
ring system prigseystenprgsdpemeybstubstifted feher b d 9y Tadi¢ads mdepearent]ys

i nd dent | lected f 1 Lkyl, (d | kyl j.d hal o,
hafE e RS aL B CLofbSh i B S B ©
- X4NR1,2C( O) NR..2R P R Q¢! XASR 2, - X4C(O) OR12,
- X4C(F%) cN:(Fe ém%ag%ﬁf%%N 2@@3‘?@?‘.}%%’8\’(‘{@5 @ Ji2Rl X40P( O) ( CR% o?? 2,
-X400( O R 3, -RERRLISRO)RRIR' XFORD, RABR ", ~XAZOPRR] SXUHONRER(O) R13,

wherein X4, R 2 and R 3 are as defin above, qr. R4 and R - ken toget her
formtrimet hy+}@ﬁ@)zNEszéznre7€W9@)éﬂB;)&Rq§GX&%@Q@??%QE”Q“-%%E)%‘I%ne,

optionally su i 44 Wi {0 13Qr . N A . 3!

together with" h’g ttg&g%n é{%@gos %§E®§%otaﬁd 5“3@? ng%ér}émgé’ aégaél form
(C3. 8) cycl oal gyl &ﬁngggﬁ@g;het erocycl oal kyl ene; and the N-oxide
derivatives, prodrug

15 R? is hydrogen or (C,.¢)alkyl or as defined below;

R3 is hydrogen, (C,.¢)alky! or as defined below; and

R*is (i) hydrogen or (C,.¢)alkyl, wherein said alkyl is optionally substituted with
cyano, halo, nitro, -NR¥?R™, -NR™C(O)OR", -NRP?C(O)NR’R”,
NRMC(NRZ)NRIZR!2, -OR™, -SR'?, -C(O)YOR'?, -C(O)NRR", -S(0),NR“R",

20 -P(O}ORMORY, -OP(O)(OR™ORY, -NRPC(O)RY, -S(O)R™, -5(0),R", -C(O)R ",
-ORM, -SRM, _S(O)RY, -S(O):,R¥, -C(O)R™, -C(O)ORY, -OC(O)R*, -NR"R",
NRBC(O)R™, -NRC(O)ORY, -C(O)NRMRY, -S(0),NR“R?, -NRP¥C(O)NR"R' or
NRPC(NRP)NR¥R!S, wherein R'?, R'®, R and R" are as defined above, or (ii) a group
selected from (C;_,)cycloalkyl(Cog)alkyl, hetero(Cs. o)cycloalkyl(Co.g)alkyl,

25 (Cqayaryl(Coglalkyl, hetero(Cs y0)aryl(Co 6)alkyl, (Cs.12)polycycloaryl(Cy.g)alkyl and
hetero(Cs.,.)polycycloaryl(C, o)alkyl, wherein said cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, polycycloaryl or heterpolycycloaryl ring optionally is substituted by a group
selected from -R'6, -X%0ORS, -X*SR¢, -X*S(O)R®, -X*S(0),R"S, -X*C(O)R'S,
X*C(0)ORY, -X*OC(O)RY, -X*NRIR, -X*NR"C(O)R"%, -X*NR"C(O)OR,

-5-



derivatives, protected derivatives, individual isonmers and m xtures of

- isomers; and the pharnméceutically acceptable salts. thereoL 51§Epn2[miot her
parti cul ar o m}&%gent this invention relates to conpounds of Formula (IL

R11\ wher ei i s hydrogen or (C _6)alkyl or as defined He/GRYHS s

hydrogen, (C _6)al kyl or as defined below, 20 R4 is (i) hydrogen or

(C1_6)al kyl, wherein said alkyl optionally is substituted with cyano,

hal o, nitro, -NR 2R 2, -NR12C(O OR 2, -NR 2C(O NR 2R12

I RO e St O AR A § 9., 1 2R 2

- C( O R13whereidR4R %-aaR Rl 8are 25048 E4bovedwBkreil ithinG Rt R 1 426 gﬁlﬂ' 0T
_O( O RIA, _NRLAR15, 25 -NRI5C(O)R 4, - NRLSC(O) ORl4, - C(0O) NR14

_S( O, NRtamat; inNREeo( p))eNm_nmbe @ubsﬁ%wfmbﬁﬁmBBJ 5 FpagEk iedp8ndently _
 ndependBHREis FUR fyan o Rt hegist R grih - é‘uﬁgﬁnﬁ%ﬁ&@éﬁa‘i&i%ﬁm i,
L3 13, BRI g e proubsg NGl ) sl frkep

(C6_32) aWDRGJ_ﬁM KYKIC(ONOREY A CIOIRER Y @@S@)?«NEN?R“
(C9.12) ycl oaryI§C06 yal kyl or 5 hetero( C8 12) pol ycycl oaryl (CQ 6) al kyl
SndRTS | K HGIHEBSRRS: TIB@)ERYOR: OG0 NGRS ol k1

?i&é;;yﬁgﬁiﬁ € G il ROl K BE o pesfenBine. B i:yik‘é%ié;
- XANRLGRL7: %(?ﬁgfgz&k 3R%£@§%mm%&£1?“%&4ﬁ%%lem7 PO RIS

- X45(10) 2pifehABie’ 1,2-XehbiRE6E, OphibARlstbaitutd@ witkdiydiokG( dRLon) MRAEe! or Wherei n X4

is a bond oraém 6).al kyl ene, R16 is hydrogen or Gl.6)al kyl and R' is
(C3.12)cycl o ogfél)eamwhe parben afpwao Mtyiely botb R lepd Reereaiftasher form

E% %Q p@?&%@%ﬁ ‘%/%écég?et g el %‘g‘f@ *)??1188%%%"8%%%6) al kyl |

or (i) @rivhQHR, {eeféa%mtawea ﬁﬁéw&uﬁlqy&ﬁa@w}zﬁﬁa@ oF }%ers and the
het er o( C3_12) cycl oal kyl (Ca_6 )aryl (Ca_6) al ky

pharmaceutically acceptable s salts thereof

15 In another particular embodiment, this invention relates to compounds of Formula (II):
2
R’ R® R N
R N~
II\I ,
(D)
wherein:

R?is hydrogen or (C,.¢)alkyl or as defined below;
R? is hydrogen, (C,¢)alkyl or as defined below;

20 R*is (i) hydrogen or {C,.¢)alkyl, wherein said alkyl optionally is substituted with
cyano, halo, nitro, -NR?R'?, -NR¥C(O)OR!?, -NR?C(O)NR"R?,
-NRC(NR'")NRR?, -OR ", -SR"?, -C(O)OR™, -C(O)NRR"2, -S(0),NR’R 2,
-P(O)(OR™)OR", -OP(OXOR™)OR', -NRPC(O)R '3, -S(O)R ", -S(0).R", -C(O)R",
-ORY, -SR™, -S(O)R ', -S(0),R", -C(O)R", -C(O)OR™, -OC(O)R™*, -NR“RY,

25 -NR¥C(O)RY, -NRIC(0)OR™, -C(O)NR™R”, -S(0),NR*R™, -NRIC(O)NRMRS or

-6-



15 hetero(C5_12) aryl (CG_6) al kyl, (C9.12)pol ycycl oaryl (Ca6)al kyl and

het er o( C8. 17) pol ycycl oaryl (:Ce. 6) al kyl , wherein said cycl oal ké P 0

het erocycl oal kyl, aryl, het'er oaryl , poI ycycl oaryl or hetetp I§E c% g%\ryl
ring optloW&l00§512§ subst i t ut ed by a group selected from ?@F/USQWW 6,

- X4SR16, -X4S(O) R16, -X4S(0O) 3R16, -X4C(O)R 6, -X4C(OOR 6, -X40C(O) R16,
XANRL6R17, -X4ANR 7C(O) R16, _X4NRL7C(O) OR16, 20 -X4C(O NR16R37,

- X4S( 0)2NR16R17 X4NR17C(O)NR16R17 or -X4NR17C(Np 17) NR 6R17, wherein X4,

R16 and R are. s n e; wherein within R4 an ccllcor
aromati ¢ ?5 §14 & g%@‘r‘i‘t Ol\r{rﬁﬁpaﬁléog%‘ﬁ‘?{‘?etlﬂ @H“‘?Wltyﬁé?y% BT to 5 radicals

e LA e D 1 £
:'éjg(Ro)? dg(('.g)lD%I%gcoMI}@R%%M@%(%}N%J&I@I?CMmR@?0(!}352,,)3?}(@465511@], 25

- X40P( @wﬁﬂm@yi(@&@m%hbolwxdmzqwmmr X4 S( O) R13, - X4S( 0) 2R' and
X4C( O R13, wh def dR2
AN e S AR Gt L A T A ML ) A R

oty o, Sad oL REs RO AR AR R A DBl

with the ﬁ@ﬁé)@ﬁs &ihéﬂitﬁéﬁmgibuﬂ)@:ﬂd&tda%@ﬂd{’m}ﬁm QX ERiE dX ISR,
(C3_8)cy cI oal kyl ene or het er ocycl oal k)él ene; RS is hydr ogen or

(C, - 6) al-K8(O)R¥ ,1&4069&%'%9&?8(@0036 ,KBRIRY, XNRCO)R’S,

,E;‘i&&%ﬁ%@@#%c@k%& %z&é%ﬁ. R G
defin cgfgg” NReRe § é%;h Kins %omrctcarwky%c het ar18akYdendr N9

optlonal |tut ed 1to 5 radicals independently selected from

(C1._6) al Sy prlkoVamR” U, chelbaiksNOSDAIE! krb @ Apyldegbyl (Qighaliol, - XANRLR 2,
“XANRL2C{ O OR 2, - XANRI2C( O NRL2RL2, XANRLZC(NR 2) NR 2RLa, 10 - X4ORL2,
- X4SR 2, (Coxpoyl§riaikyl, (@i@@rzécaéak Sonprarersloaiifse B BRI 2R1 2.

- §22§ 3 ( ?&(@1@@% (eﬁ)?xﬁéﬂ%ﬁ?r é&) OC%%%“&?QNESZ%R) Eég above; and
(Cs.12)cycloalkyl(C, o)alkyl, hetero(C,_jq)cycloalkyl(Cy g)alkyl, (Cq.j0)aryl(Cy g)alkyl,

15 hetero(Cs.;;)aryl(Coe)atkyl, (Cy.a)polyeycloaryl(Cgy g)alkyl and
hetero(Cg.;,)polycycloaryl(Cy4)alkyl, wherein said cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, polycycloaryl or heterpolycycloaryl ring optionally is substituted by a group
selected from -R'S, -X*OR'6, -X*SRY, -X‘S(O)RS, -X*S(O).R'S, -X*C(O)R'S,

X*C(O)OR'S, -X*OC(O)R'S, -X*NRRY, -X*NR'C(O)R'S, -XNR'C(O)OR',

20 -X‘C(O)NRMSRY, -X*S(0).NR!R!, X*NRC(O)NR"¥R" or -X*NRC(NR!")NR'SR,
wherein X*, RS and RY are as defined above; wherein within R’ any alicyclic or aromatic ring
system present may be substituted further by 1 to 5 radicals independently selected from
(Cy.6)alkyl, (C, ¢)alkylidene, cyano, halo, halo-substituted (C, 4)atkyl, nitfo, -XANRPPRY,
-X*NRZC(O)OR®, -X*NRPC(O)NRRY, X*NRPC(NR*)NRZR?, -X*OR 2, .X*SR"?,

25 -XC(O)OR®, -X*C(O)NRM¥R™, -X*S(0),NRR", -X*P(O)OR*»OR",

-XAOP(OYOR})OR?2, -X*0OC(O)R™, -X*NRC(O)R™, -X4S(O)R'3, -X*S(0O),R" and
XAC(O)R®, wherein X4, R'? and R? are as defined above, or
R* and R? taken together form trimethylene, tetramethylene or

phenylene-1,2-dimethylene, optionally substituted with hydrqu, oxo or methylene, or

7-



R11 is -X5X6R38, wherein X5 is -C(O-, -C(OCO- or -S(0O2-, X6 is a bond,
-0- or NR19-, wherein R9 IS hydrogen or (C1_6)alkyl, and R18 is (i)

(Cl _10)al kyl optionally 15 substituted by cyano, hal o, n| t+ & SERRIBR12,
NR 2C( O ORwZR20e/5sNR 2C( O NR12R12, -NR 2C(NR 2) NR 2R 2, - OR Perustiiis?4r
-C(OOR 22, -C(ONRL7R12, -S(O)ZNR' 2R 2, -P(O(OR'-)OR 2,
-OP(O(OR22)OR 2, -NR 2C(O R13, -S(OR13, -S(O2R13, -C(ORu, -0OR20,

-SR -, -S(O)R’-O -S(O 2R 10, -C(OR -0, -C(OOR20, -C(ONR -DR221,

-NR -R - -NR21C§O)R' 0, -NR2' C(O OR20, - NR21C( O) NR20R21 or

-NR2' C( NR21) RX200RR togvxth&ermth tiR0caRion atamdo Rb&haroeh BéamieR e ditabedformR -0 i s
(C3_17) cycl oal k C0. 6% al kyl, hetero(C3_12)cycl oal kyl (CQ. 6) al kyl

(C6. 12) & W%Y@aé‘?’ ROF { Cn&ﬂéﬂﬁ%@@ﬂi@%@yr (C0_6) al kyl ;

(C9_1) bi cycl gar. Ky het er o( C8_17) bi cycl oaryl (C0_6)al kyl and R2'
at each occur?{rae%ljgfd@%e % ‘rfbfnr%?ly is hydrogen or (Ck_6)al kyl, or (ii)

(CQ3., 2) cycl oR"kyhyfdtLbeR)or &y halkyihet er o( C3. 1, ) cycl oal kyl ( C0. 6) aI kyl ,

(C6. 12)ary| (CO. 6)al kyl, hetero(Cs.1,)aryl (CO 6)al kyl, 25

(C9_12) bi cycR3as @ﬂsﬁmﬁﬁad)ﬂyﬂ betetod€en 0 iE)M,eX&@BErW“&RO‘ 6) al kyl or

|(o|h|elng/l E%“%bﬁﬁy&q e )° eOBF ‘?\@slﬂy%’sa‘?'ﬁéf%@% ?2%&‘% %?rglé“lr( f}grl?é&g %lcﬂk?gr oal kyl ,
sk - Sl B S g 556‘%%‘%@%“‘1 ipepB sty tg SrliER

- XAC( O) NRERERBrtly }MURR: FriRR3C, HMINRBHENEE ralo- SAHDREREI(C) SRR Ritro; S WO
00/ 55125 5 SEP 2003 PCT/ USOO/ 06 47 -X4ANR 3C(O NR'R -3 or

- X4NR23 TFRER NRHINREC(DEREI AROR TG(BRIB T ,n.‘é BeR *pi Rls

pher] C%%*C@I? IR KRSy BRI RN sk R

occur r enge HRERLRHRE NSy Pl G BrAHgen )@bd(@)R‘) a%)(kmkp yhene o n R any

‘alicyclic or aromatic ring system present hay be su stltute further by
1 to 5 rXtH(OMRE, whdﬁheﬁﬁl&tifhndﬂéla@@h%ffnmabc(v@ afi) al kyl, (C, _6)al kyl i dene,
cyano, hal o, haI o-substitute C 4) aI k n| tro _X4NR 2R 2,

“X4NR 2C( 0) OR'Dis XX RAm e NKD))- N BRI, -R4OR1 2,

S 2 SR G G KOOI @m AR R RS o2 2
and %4%@1%%&1 by\é}%ﬁé'ﬂlla,(%mo, ~NR12R1°, -NRZC(0)OR, -NR2C(O)NRZR ",
NRPCNR')NRIR'2, -OR™, -SR 2, -C(O)OR'?, -C(O)NR'?R Y, -S(0),NR’R*?,
-P(OYOR®ORY, -OP(0)(ORH)ORY, -NR!C(0)R?, -S(O)R?, -S(0),R3, -C(O)R?,
-OR®, -SR™, -S(0)R%, -S(O),R¥, -C(O)RY, -C(O)OR®, -C(O)NR*R*, -NR¥R¥,
NR2C(O)R?, -NRZC(0)OR® -NR>'C(O)NR¥R* or -NR¥C(NR*)NR?’R*, wherein
20 R and R are as defined above, R¥ is (C,.j5)cycloalkyl(Cy ¢)alkyl,
hetero(C, j»)cycloalkyl(Cy.g)alkyl, (Cq12)aryl(Cy glalkyl, hetero(Cs.,)aryl(Cy g )alkyl,

(Cy.1o)bicycloaryl(Cy ¢)alkyl or hetero(Cg.;,)bicycloaryl(Co ¢)alkyl and R*! at eac.h occurrence
ihdependent]y is hydrogen or (C, g)alkyl, or (ii} (Cs.;5)cycloalkyl(C, ¢)aikyl,
hetero(C, 1p)cycloalkyl(Cy ¢)alkyl, (Cqy)aryl(Cyg)alkyl, hetero(Cs.yp)aryl(Cog)alkyl,

25 (Cy. a)bicycloaryl(Cy¢)alkyl or hetero(Cg y,)bicycloaryl(Cg.¢)alkyl or
(iii) (Cag)cycloalkyl(Cy.o)alkyl, hetero{C, g)cycloalkyl(Cy.g)alkyl, phenyl(C, ¢)alkyl or
hetero(Cs.)aryl(Cy)alkyl, wherein said cycloalkyl, heterocycloalkyl, phenyl or heteroaryl is
substituted by -X*OR%, -X*SR%, -X*S(O)R%, -X*S(0),R%, -X*C(O)R%, -X*C(0)ORZ,
-X*C(ONRZRE, -X*NR¥R*, -X*NRZC(0)R%, -X*NR*C(0)OR*,

8-



10 R12 and R 3 are as defined above; and the N-oxide derivatives, prodrug
derivatives, protected derivatives, individual isonetsi and grigi._tﬁjrgfjnof

i sonmers; and t he phar maceutical | y acceptable salts thereof. rz

particul arW&B88ek2fent, the present invention relates to a BREFRHAETN cal
conposi tion which cont ains a compound of Fornmula | or a N-oxide derivative,
prodrug 15 derivative, individual isonmer or mxture of isoners or a
pharmaceutically acceptable salt thereof in adm xture with one or nore

Phvent | ok NEr AR Or S R B A S ity S deFneit o ALl n i ch
i nhi bi | h

ot oA IEL ol %}%@-@p%ﬁﬂ%@% 1 oo oLe b
adm ni Shetefdagsg)@ymgﬁ)amynaid RE bhedchpesiideaad indehi@ftlyiiy By@sRHpRE of conpound

f Formula | or N -oxi de derivative, prodrug derivative, individual
i soner €€, malk‘liuwbergm wsthmé%‘éar@r alasyplhta@mcmemqm dyytemomesshtabhychesbstituiedr eof |

R A R LR o R UTA A e
derlvat YIS %ﬁ‘sﬁ‘t“%ﬁ%?% a?l%“;ﬁr"?f accemwdlxdl\ﬁva(lﬁdgwﬂs and m xtures of

| soners, 1“C ptabl'e éreof as set forth in
"Det ai | en“me’é@m)pml%m” alX“Nhed(NRéhNRMR" ~XIDRIR ORISR 12 pAFCIGORE, enbodi nent,

the present invention relates a npound of _ Formul a WO 00/ 55125 CAN
R4 in M@{O)NR”Ré aXQS(@wlb%R’ﬁo%B(@(@Bi)OB# BPPERQ (BR)O%“,$ RR6 R7.-' N
X4 N X.k (ﬁ?(d)ﬁh -XANRPC(ORY, -X*S(O)RY, -X*S(0),R" and X‘*C(O)R“" wherein X*,
10 R and R" are as defined above; and the N-oxide derivatives, prodrug derivatives, protected
derivatives, individual isomers and mixtures of isomers; and the pharmaceutically acceptable
salts thereof.
In another particular embodiment, the present invention relates tc; a pharmaceutical
composition which contains a compound of Formula I or a N-oxide derivative, prodrug
15  derivative, individual isomer or mixture of isomers or a pharmaceutically acceptable salt
thereof in admixture with one or more suitable excipients.
In another particular embodiment, the present invention relates to a method of treating
a disease in an animal in which inhibition of a cysteine protease can prevent, inhibit or
ameliorate the pathology and/or symptomatology of the disease, which method comprises
20 administering to the animal a therapeutically effective amount of compound of Formula I or a
N-oxide derivative, prodmg derivative, individual isomer or mixture of isomers or a
pharmaceutically acceptable salt thereof.
In another particular embodiment, the present invention relates processes for
preparing cémpounds of Formula I and the N-oxide derivatives, prodrug derivative, protected
25 derivatives, individual isomers and mixtures of isomers, and the pharmaceutically acceptable

salts thereof as set forth in "Detailed Description of the Invention".

In another particular embodiment, the present invention relates a compound of
Formula (IIT):



5 wherein: 5 SEP 2003 PCT/US00/ 06747 X and X3 independently are -C(O)
- -8(03-, X is -CRBR9-, -ECH2CRSR9- or -CRSROCH,- and! X4 is - i

- CH, CHR1- or_ - CHR30CH, -, wherein: 10 15 20 Rs is hydrogen ér 1( @f‘[??gg?k |,
RO is (i) (&'P%"f"‘éﬂ?yl or hal o-substituted(CE 6)alkyl opti on8FFAS

with -OR', -SR', -S(OR', -S(O2R', -C(OR', -C(OOR", -NRLkR -,

-NR ZC(O)CR', -C(O)NF\"R122, -S(0)3NR 'R 2, -NR12C(0) NRL1R 2 or

-NR 2C(NR 2) NR'R17, wherein R11l is hydrogen, (d _6)alkyl,

(C3_12) cycl oal kyl ((I) 3)al kyl, heter 0(203 12) cycl oal kyl ( Co- 3) al kyl,
(C6_12)aryl (CO. 3)al kyl or het ero(C5 12) aryl{C0_3)al kyl and R12 is hydrogen
or (C _6)alkyl, or (ii) (C3. 12)c cIN)aIk gF(C0. 3) al kyl,

het er o( C3. 12) cycl oal kyl (C0. 3) aI k %1 B)aryl (C0-3) al kyl ,

Wit ut ed

het er o( C5- 12) aryl ( €0. 3) al kyl , IBCycl oaryl (CO_3)al kyl or

het er o( C8_17) pol ycycl oaryl (CI) 3) al kyI tionally substituted with -R13,

- X50R13, -X5SR13, -S(OR13, -S(O2R JMH-C(OR 3, -C(O OR13, -X5NR13R 4,
-XSNR14C(O OR13, -C(ONR] 3R 4, -S(0O 2NR13R14, -NR '4C(O NRL13R14 or
_NR14C( R% 3R 4, wherein X5 is a bond or, -10 WO 00//55125 5 SEP 2003
PCT/ US00/ ‘met hyl ene, R13 is (C7,.1,)cycloal kyl (Ca3) al kyl ,

het ero( C3-1, )@Gh@gfdﬁwofﬁgﬁﬂlﬂb@bI(}{)CG 12) aryl (C0. 3) al kyl,

hetero(C5. 1,)aryl (C0-3)alkyl, (C9-1,)polycycloaryl (C(,,S)al kyl or

het er o( C$- 1, ) pol ycycl oaryl (CO 3) al kyl angi R14 is hydrogen or (Cl-6)alkyl,
or

6 2 3
R \II\I/X\X]_-/g T/N\X4,X X\X1/§
R’ R’
(a) (b)

5 wherein:
X! and X® independently are -C(O)- or -S(O).-,
X?is -CR*R?-, -CH,CR®*R®- or -CR®R°CH,- and X* is ~CHR -,
-CH,CHRY- or -CHR'°CH,-, wherein:
R3is hydrogen or (Cl_ﬁ)alkyi,

10 _ R%s (i) (Cy.¢)alky! or halo-substituted(C, ¢)alkyl optionally substituted
with -OR!, -SR¥, -S(O)RY, -S(O),R!!, -C(ORY, -C(O)OR!, -NR!'R"Y,
-NRZC(O)OR", -C(O)NR'"RY, -S(O),NR'R", -NRPC(O)NR"R or
-NRIEC(NR¥Z)NRMR?, wherein R is hydrogen, (C,.¢)alkyl,
(Cs.1p)cycloalkyl(Cq 5)alkyl, hetero(Cs j5)cycloalkyl(Cy5)alkyl,

15 (Cs.12)aryl(Cy s)alkyl or hetero(Cs.;.)aryl(Cy 5)alkyl and R is hydrogen or
(Cre)alkyl, or (ii) (Cs.io)cycloalkyl(Cy.alkyl,
hetéro(C3_13)cycloa1ky1(CM)alkyl, (Co.12)aryl(Coz)alkyl,
hetero(Cs.p)aryl(Coz)alkyl, (Cy.qa)polycycloaryl(Cy s)alkyl or

~ hetero(Cy j5)polycycloaryl(Cy 5)alkyl optionally substituted with -R%,

20 -XPOR®, -X58R B, -S(O)R Y, -S(0),R ", -C(O)R", -C(O)OR",
XONRBRM, XSNRMC(O)ORY, -C(O)NRPR*, -S(0),NRPR,
-NRMC(O)NR®R™ or -NR¥C(NR")NR*R !4, wherein X’ is a bond or

10~



5 (1ii) together with R5 when X2 is -CHRO- forns trinethyl ene,
tetramet hyl ene or phenyl enez1, 2-di net hyl ene, optionally substituted with 1
to 2 of hydroxy, oxo, (C -4)alkyl or methylene; wherein any % 8kP 208hnul ar
atons of ampoetgssatic ring with avail abl e val ences conpr i BCTIYSIRR06I4Te
optionally independently substituted wth halo, nitro, cyano, (C7-6)alkyl,
10 hal o-substituted(Cl.6)al kyl, -ORl5, -C(ORLl5, -C(O OR1l5, -C(O NR15R15,
- S(O) 2NRL5R15, -X5NR15R15, -XSNR SC(O) OR 5, - X5NR15C(O) NR15R 5 or

_X5NR15C( NR15NR15R15, wherein X5 is as defined above and each R15
independently is myhdeenRErs (Gi)eyritakyl(CogalkyR D i s hydrogen or

ST, SR RSl 0. 2
L , -0- , R16 i
?i )O?C, . 6) al E% orl}l&eﬁo(lcép ] £ aﬁ%é?@% ?cﬁl%r?léC% ?‘?y }s/ubs?int ut ed :Nist h
-OR", -SR', -5(0O Rctero@(a@olﬂydloaryl@@ﬁ(yl anﬂlﬂ)lmydro é‘ﬂR)rF@E? oakiRo2C( O) OR',

(O NR'R 2, 20 -NRI2C(O) NRL" R12 or - NR 20(NR 2) NRL1R12, wherein R11 and
R2 afe as defi nedm)é@ﬁﬂk@r waihRéwh)en@fc’:g@Hycr@ms@memlesy,aemethylene or

netor o( Co- 1) aryl £66F %raer@qdlm%'@énfzémng% b G Ry,

hetero(C8_1,) pol I r 4l h 1to 2 of
-R13, (-XSOR)lg Y%%R@a“‘% %rﬁét%%( B;P‘g{eirpﬂ%l 83%%%} XSEI)R13 14, 25

- XSNR14C( O) OR13, -atgrfdtNRirRiih avaﬂEﬂéGﬁ]@)dNRﬂ:&E{mﬂsngg mk%ﬁ(:dﬁb)llylSRM wherein
X5, R13 and R14 are as defined above; wherein any 3 annul ar atons of

.any aromatic ringingepRngeRdy publstiatogdayitiade, néeEYaTsh (@ sWi@l optional ly
o R aer Y, S eARRbL el "BP bR cf@é%"" eRE sk s, - 11
WO 00/ 55125 5 SEP @ @ﬁbUS@k@@JﬂZ s NEIDS o
- XSNR15C( O) OR15, - XSNR 5C( Of NRL5R15 ‘or - XS@BSC( NR15) R15, vvher ein X5
and R15 are as defKA¥RPERSRENRRY, wherein X is as defined above and each RV
independently is hydrogen or (C,_¢)alkyl, and
‘ R!%is hydrogen or (C,)alkyl;
15 R* and R7 are independently hydrogen, (C,¢)alkyl or as defined above; and
| RS is -XSX'R!S, wherein X8 is -C(O)- or -S(O),-, X’ is a bond, -O- or

-NR!-, wherein R is hydrogen or (C,¢)alkyl, and R*¢ is (i) (C,¢)alkyl or

halo-substituted(C, ¢)alkyl optionally substituted with -OR!!, -SR", -S(O)R",

-S(O),R", -C(O)R", -C(O)ORY, -NRUR™, -NR'2C(O)OR", -C(O)NRV'R™,

20 ~ -NRPC(O)NRMR™ or -NR"C(NR*)NR'R", wherein R and R" are as defined
above, or (ii) (Cyg)cycloalkyl(Cy.a)alkyl, hetero(C,6)cycloalkyl(Cy)alkyl,
(Co.1p)aryl(Cos)alkyl, hetero(Cs ;)aryl(Cy.q)alkyl, (Cqy jq)polycycloaryl(C, s )alkyl or
hetero(Cs 12)polycycloaryl{Cy 5)alkyl optionally substituted with 1 to 2 of -R™,
JCORE, -X5SR B, -S(O)RY, -S(0O),RB, -C(O)ORE, -X°NRPPR,

25 XSNRMC(O)ORY, -C(O)NRPRY, -NR“C(O)NRR™ or
-NRMC(NR")NRRY, wherein X°, R™® and R are as defined above; wherein any
1 to 3 annular atoms of any aromatic ring with available valences comprising R*®
optionally independently are substituted with halo, nitro, cyano, (C, ¢)alkyl,
halo-substituted(C, o)alkyl, -OR'S, -C(O)RY, -C(O)ORY, -C(O)NRVRY,

-11-



" R2 is hydrogen or (C,_6)al kyl or as defined below, R3 is hydrogen,
(C1_10)al kyl or as defined below, and 5 R4 is (i) hydrogen, (] iﬁ&

(C -6)al kyl or hal o-substituted(C _6)al kyl optionally substdf tut 2803t n

-OR", -SRIwoesd6@FR"', -S(ORE, -C(OR', -C(O OR11, -NRLIRPZT/USK0/06747

-NR 2C(O OR11, -C(ONR 'R 2, -NR2C(ONRL'R 22 or -NR 2C(NR 2)NR1L' R 2,

wherein R' and R 22 are as defined above, or (iii)

(C3_12)cycl oal kyl (C0_3)al kyl, hetero(C3_, 2)cycl oal kyl (CQO. 3) al kyl,

(C6_12)aryl (0. 3)al kyl, heter ogC5_12) aryl (C(, 3)al kyl, 10

(C9_, ) pol ycycB@ENRRY, 3 ARER P 0 X NBEE(OJOR 1 27D @@NRERY or CO. 3) al kyl

optionally substituted,. wth R13, -XSOR13, .-XSSR13, -S(OR13, -S(O, R13,

- C(0) ORL3, _xgﬁsF@%ﬁ@ww%mmr 1ad R'Gerg) ageBradiabovyr 40 O) NRL3R14 or

-NR 4C(N 14) 5@@53%%?%"1{“%?@@%1?@]’or%%%eﬁﬁ'e?dI%%Jrg'w'are as defined above or (iv)

together with ene; etranet hyl ene or

phenyl ene- 1, Z3d} Bg@n?(@qzm)ﬁm%/l SRl depinsiBgbki feed Wi th hydroxy, oxo, (G, -
15 4)al kyl or nmethylene or (v) together with R3 forns ethyl ene,

tri meshyl ene Riris Giphydxogenh§il) €6 e;)alileordiato-subgtititediC3,)dkyi wptonadly calstioftedany
aromatic ring wth available valences cqpprising R4 I%q;i onal |y

i ndepend‘@‘i“ﬁ’(@2 areRs utONR Ut 2Rkt b “REPER ot P cy‘é@o, ¢C, _6)al kyl,

hal o- subgjgi @, Vibiz - WeN?) N & O} NR: 5R15,
-S(0 2NR§3Q£1C3,E)%—9§5N E’%L’J% k-m%%?&ﬁw gﬂwmﬁ@m S5 20
X5NR35C(IN! af) ARk SefinbeaRive, ofiiaNd, RiGcrekyRE, defihned above; and the

N-oxi de derivatives, prodrug derivatives, protected derivatives,

i ndi vi dumterd(€amysioatkgl(Gh.2elkyle Cob)anil$aarikyl, letaoihe)pheCopdiedt i cal |y

acceptabl e salts thereof. I n another particul ar dirrent,_th resent

o elD SRl s Tt e D Lo S N FPTALY AR whi 1

cat hepSi\;}it}?—I?E’:t-—k\&,@lﬁly _gpgﬁrai_?ﬂbg@s}_g@%ﬁnp@bk@j&@y 3B3h0R1425 synpt onat ol ogy
C I

of the diseasé, i ch netho npr i g admnistetring to the animal a

t her apeuPRRMYOESH 8. C{ORNRARYNENRMCIOMIRBR Ut -BIR EINRIAHNR BRY; WO
(c)0155125 1 msi nuv\,hi cﬁ: R is a group of Fornula _gla ,.0r (b): 5 wherein: 5
SEP 2003wherein X°, R™ and R** are as defined above or (iv) together with R*f

tetramethylene or phenylene-1,2-dimethylene, optionally substituted with hydroxy, oxo, (C,.

| 15 alkyl or methylene or (v) together with R? forms ethylene, trimethylene or tetramethyiene;

wherein any 1 to 3 annular atoms of any aromatic ring with available valences comprising R*

optionally independently are substituted with halo, nitro, éyano, (Cygalkyl,

halo-substituted(C, ¢)alkyl, -ORY, -C(O)R?, -C(O)OR"?, -C(O)NR'RY,

-S(0),NRPRY, -XNRPRP, -X°NR"C(O)ORP, -X’NRPC(O)NRPRY or

20 -X’NRPC(NRMP)NRPRP, wherein X° and R are as defined above; and the N-oxide
derivatives, prodrug derivatives, protected derivatives, individual isomers and mixtures of
isomers; and the pharmaceutically acceptable salts thereof.
In another particular embodiment, the present invention relates to a method of treating
a disease in an animal in which cathepsin S activity contributes to the pathology and/or

25 symptomatology of the disease, which method comprising administering to the animal a

therapeutically effective amount of a compound of Formula (I):

-12-
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PCT/ US00/ 06747 X and X - independently are -C(O- or -CH S(O2-; R5 and
R6 are hydrogen or (Cl-6)alkyl; R and R$ are hydrogen or (C,_6)alkyl or as
defined bel ow, R9 and R10 |ndependently are (i) (C, _6)al kyF Brﬁﬁﬁ)ﬂ&a

substi t ut eWOBH2Eyano, 10 halo or nitro or (ii) a group BET/EE&F4 rom
-X3NR 2R 2, "-x NR1'-C(0)OR -, -X3NR12C(O NR 2R ', -X3NR 2C(NR 2)NR 2R 2,
-X30R12, -X3SR12, -X3C(OOR 2, -X3C(ONR 2R 2, -X3S(O,NR 2R 2,
-X3P(O(ORI2)OR 2, -X3OP(O (OR 2)0R12, _X3NR 2C(O R13, -X3S(O R13,

-X3S(0) 2R13, -X3C(OR13, -X3C(OR - X3C( O OR14, -X30C(O) R14,

- X3NR15C( O) R14, _X3NR15C(O) OR14, lﬁé‘l X3C(NO) NR14R15, -X S(0), NRI 4R15,
_X3NR15C( O) NR14R15, - X3NR15C(NR s) 4 X4SR14 - X4S( O) R14, - X4S( O 3R14,

- X40R14, or - X4NR14R15, wherei ngX3’i 1 _6)al kyl ene, X4 is a bond or
(C1l-6)al kyl ene, R12 at each occurren R ndependently is hydrogen,

(C1_6)al kyl or halo-substituted (G -3 alkyl, RI3 is (Cl_6)al kyl or

hal o-substituted (Cl.3)al kyl, R14 is, (C3. 13) cycl oal kyl (C0_6) al kyl, 20
hétero(C3. 1,)cycl oal kyl (C. 6) al kyl, ( 1,)aryl (C. 6)alkyl,

het ero(C5. 12) aryl (Ca6)al kyl , (9. 12) pol ycycl oaryl (C_6) al kyl or

het er o( @whBhpol ycycl oaryl (C. 6)al kyl and R15 is -13 WD 00/ 55125 5 SEP 2003
PCT/ US00/ 06747 hydr ogen_or (C1_6) al kyI and wherein within R14 said

cycl oal kyl , ﬁeﬂ%%&@%%ﬁ?%%la (aamb het eroaryl, polycycloaryl or

het er pol ycycl oaryl ring optionally is substituted by a group selected from

-RL6, -X4CR 6, -X4SRLG, %4800 R 16, R@LS(O) 9—X4C(O)R16, - X4C( O) OR16,
-X40C(O)R 6, - X4NR16R17, NRL7C(O) R b () OR16, X4C(O)NR R17,
- X45(0), NRL6RL7, - X4NR&: 6R1Z 101N % 7 NR16R1L7, wherein X4 is

~ajbond or (C1 )aI kyl ene, - R 671s hy rogen6 Cl-6)alkyl and R7 is
" (C3_12) cycl oal kyl (Cd_6) & kyl, hetero(C3R15 cyRT oal kyl ( CO- 6) al kyl
(C6-12)aryl (CO 6)al ky1, hetero(CS 1,)azyl (CI) 6) al kyl,
(C9_12) pol ycycl oatyl (CO ) &)kyl or hetero(C$)12) pol ycycl oaryl (C0_6) al kyl
or (iii) a group selected from 10 (C3-1,)cycl oal kyl (C0_6) al kyl
het er9( Ghededn-cycl oal kyl (CD-6) al kyl, (C6.12)aryJ(C0..6)al kyl,
X! and X* independently are -C(O)- or —CHZS(O)E—;'
RS and RS are hydrogen or (C, ¢)alkyl;
R7 and R® are hydrogen or (C,g)alky! or as defined below;
R? and R independently are (i) (C,¢)alky! optionaily substituted with cyano,
10 halo or nitro or (ii) a group selected from -X’NR’R’?, -X*NR*C(O)ORY, .
CNREC(O)NRPR 2, -X3NRPEPCNRI)NRMR?, -X30R"?, -X3SRY2,
X*C(O)ORY, -XPC(O)NRMR ™, -X38(0),NRR", -X*P(0)(ORORP,
-X20P(O)(ORM™ORP, -X NRPC(O)R™, -X35(0)R ", -X3S(0).R ", -X*C(O)R",
X3C(O)RY, -X3C(O)ORM, -X30C(0)RY, -X*NRPC(O)RY, -X>NR*C(O)ORY,
15 -X3C(O)NRMRY, -X3S(0),NRM“RY, -X*NR¥C(O)NRR”,
SCNRBC(NRP)NRMRE, -X*SRM -X*S(O)RY, -X*S(0),RY, -X*OR™, or
-XNRMRY, wherein X3 is (C,.¢)alkylene, X* is a bond or (C,)alkylene, R* at each
occurrence independently is hydrogen, (C,¢)alkyl or halo-substituted (C, ;)alkyl, R
is (C¢alky! or halo-substituted (C,_5)alkyl, R is (C, ;,)cycloalkyl(C,y ¢)alkyl,
20 hetero(Cy_j,)cycloalkyl(Co.g)alkyl, (Ce.1n)aryl(Cog)alkyl, hetero(Cs.ia)aryl(Cog)alkyl,
(Co.;2)polyeycloaryl(Cy.g)alkyl or hetero(Cg.jo)polycycloaryl(Cy.)alkyl and RY is

-13-



het er o( C5. 12) aryl (CO. 6) al kyl , (C9-12) Pol ycycl oai yl (CO_6) al kyl and

het ero( C8_1, ) pol ycycl oaryl (CO_6) al kyl , wherein sai-djcycl oal kyl,

het erocycl oal kyl, aryl, ~heteroaryl, polycycloaryl or heterpd SERcEHEr yI
ring optionddlop/ssssubstituted by a group sel ected from - RUG/USONAORLT | |

- X4SR16, -X4S(O R1G, -X4S(O) 2R16, 15 -X4C(O R16, -X4C(O OR16, -X40C(O) R16,
- X4ANR16R17, -X4NR17C(O R16, -X4NRL7C(O) OR1fi, -X4C(O NR 6R17,

" -X4S(0) 2NR16R17, - X4ANR17C(O) NR16R17 or -X4ANRL7C(NRI ?) NR1L6R17, wherein X4,
R 6.and R 7 are as defined above; wherein wthin RO and/or R10 any
alicyclic or Averegen er (Graglkyl oneéwhpreiswithin Raisabrbeysioplkyl, heteradycléalkylhayl,by 1
to 5 radical s,inde

dent | | ected f 1 6)al.kyl, . 6)al kylid , 20
cyano, hal o,  REFEEUDRTTOREY! LA RPRGICoIFS Pt iiea B a “°"°
T -XANR ' C(O OR 1 1 25 - X40R' 2,
-X4SR12,C( 2x4 5)%%%&?%@1 o[) @%‘527‘2‘%4%%%)22% KP(0) (ORA) OR12,
- - X40P( O) (OR ZXERR'S; XHOOWEL3 X ORIORS X DIRIRY, RUBIQRESS, - X4S(O) , R13
and - X4C(O R13, wherein X4, R 2 and R 3 are as defined above, or 25 R4
t aken & oget herZXWNRHCED) QRIG/-STCIANR R 6 nX tSEGRNRAR - X ANRREC(ONRIRT eret hy| ene,

t et t hyl : €08z 11y 2- di /1 ene, i onal | hstituted with
ydr vy, oxg. SX B RO R el o RS e, RET brdrpgeor |
_0(0 (O - SODN 2t i KE7 § SNR - i 9. isp.hyd

orC( ( )cf(_esg al E;lc',cl’%%%ﬁf‘si )ﬁiasis:c((f%z\?\%ag%}(}é%%%ﬂgf’5@%“&%%&@%%’3@%?%%7y( |r ;3 Ien
(C1-10) al kyl P} j-nd{To\)adiyih dietera(Co ¢h)dryl(Coulio, (Tl Bpolyeidloayl(ENRIRR o2,

NR 20(Q) OR 22, ~NR 2Q(QNR 2R 2, -NR 2G(NRI2)NR 2R 22, _OR] 2, -SR 2,
“C(O OR 2, - ChesertComipplycyspmy iR aiR, onXiil) arroyy wiec

iyl oreip,
L e o

R (O R - ReterdiB2, SR VR, SAAROG ., a2 1.C N2 L) NR2OR2L

wherein R12 and R13 are as defi ned above,
(C3_1,) cycl oahkterd{CQy . Ipdickslbaryl(Besdkyl( @Bertin)saiialyolablkyl, kébidobycadakigl, aryl,

(G_, 2)aryl( c?xét%%oazilrylfl}llljdlycggltogrry?c()rcl'jse_tcjargznc))l?/crz%llo(alc}? }i?l?g%lptlgrlahy is substituted by a
group selected from -R', -X*OR’S, -X4SR'¢, -X*S(O)R S, -X*S(0O).R ¢,

15 -X*C(O)RY, -X*C(O)ORS, -X*OC(O)R, -X*NRR, -X‘NRI"C(O)R*S,
-XANRYC(OYOR', -X*C(O)NRIRY, -X*S(0),NR¥R Y, -X*NRVC(O)NR*R" or
-XANRPC(NRINRRY, wherein X*, R'¢.and R'” are as defined above; wherein
within R? and/or R!® any alicyclic or aromatic ring system present may be substituted
further by 1 to 5 radicals independently selected from (C,g)alkyl, (C,¢)alkylidene,

20 cyano, halo, halo-substituted (C,_)alkyl, nitro, -X*NRPR", -X*NR*C(O)OR™2,
~X*NRPC(O)NR"R", -X"NR”C(NRP)NRER]:, -X*0R™, -X*SR”,

-X*C(O)OR®, -X*C(O)NRR™, -X*S(0),NR"R*, -X*P(O)(ORHOR,
-X*OP(O)(OR™ORY, -X*OC(O)R ™, -X*NRZC(O)R?, -X*S(OIRE, -X35(0).R"
and -X*C(O)R"?, wherein X*, R'> and R'? are as defined above, or

25 R® taken together with R” and/or R'° taken together with R® form
trimethylene, tetramethylene or phenylene-1,2-dimethylene, optionally substituted with
hydroxy, oxo or methylene; and

R" is -X°XR'8, wherein X? is -C(O)-, -C(O)C(0)- or -S(0),-, X®is a
bond, -O- or -NR"¥-, wherein R" is hydrogen or (C, ¢)alkyl, and R*® is

-14-



(C9_17) bi cycl oaryl (C0. 6) al kyl or hetero(C$_12)bi cycl oaryl (C0. 6) alkyl and
R221 at each 10 occurrence /i.ndependently is hydrogen or¢(C -6)al kyl

(ii) (C3.12)cycl oal kyl (C0-6Yal kyl, hetero(C3-12)cycl oal kyl (-CB. SEBJum
(C6-12) ar y am/B)2sl kyl , heter o(C5_I yaryl (CQ0 )al kyl, PCT/US00/06747
(C9-1,)bicycl oaryl (CO. 6)a|ky| or hetero(CB-lZ)bicycIoaryI(CD-G)aIkyI or
(ii1) (C3_6)cycloal kyl (CD-6)al kyl, hetero(C3,.6)cycloal kyl (CO..6)al kyl,
phenyl ( CO. 6) al kyl or hetero(C5. 6)aryI(CD 6) al kyl, 15 wherein said
cycl oal kyl, heterocycl oal kyl, - phenyl or heteroaryl is substituted by

X40R22, - X4SRA) (Qa@@@d))om@allyxu@:@thyan«m(@i@zﬂ\IR”RZ-C( o) 0R222

iiiﬁ&%&%m%%éﬁﬁ% DGR RS RARRoRA JOR |5 SRe- def | ned
ﬁgg\éso(g%)gycpﬁ gé@%igﬂiﬁ%)%ﬁﬁenyo)gw al}iyl or

het er o( C5. 6) a@p(omma)@uzky INRRG(GES’, a3(OHREN- SQQ%RM e(CHR %} vORPesBENt |y s
hydrogen or (Cl-6 aIk | ; wherein within R" any al |cycI|c or aromatic ring

syst efn pr esentS@R?. b DLt FEERTY, 1GIOIPRT, 450 NR8R?3 rMBI°R3l s i ndependent |y
(G hyalkyl R R s R e R R S R R R R o 6
- X4NR-2C( NR 12 , 4 NR 22R12,
X45( 0 Zﬁ(R' 2Fe2')é’}éﬁ %%4&“5?&%%%‘3%%%9 G5 P?%)%E%ﬁk%@ %@é{ ORi 3,

- XANR 2C(O R I&tﬁrﬂ()@!,%@)cmﬂcyl(%@m@l), A% Bani(C,.5)KUEA, @)taiﬁcs MheyleRalidl, R 2 and

R13 are as defi ned above; i s h drogen or (Cl1_6)al or as defined

J ey S I A PR e R e )ﬁlgylk%?dr?élg@ﬁ»,am

(C1. | kyl def i hyd Cl 6)al kyl ,
(o dpa &y dOéﬁ‘:%ss?mgé@ﬁﬂf@ﬂ@f"ﬁ@l@%&q?rtdsf o e ooen o o !
-NR 2R 2, aﬁ&@ﬂé@;& 2) NR12R 2, -OR 2,
SR 2, -0 g}}g& )’%%cl)‘)?aﬁk A )S( SRS 13&1@12@%?%&)%?& 2)OR 2.

-OP( O (OR 2) OR2aryliRls)AK D) Rl&p(CsSD@)fm&)alkﬁ( @QZRﬁiéycle@m)?ﬂ)f’ﬂkyl orOR14, - SR
14, -S(QR14, -S(0)3RLA, - O(O)RI4 C&Pi O%ORII -NR 14 R s,
_NR 5C( O R14.h &tm(f}j@@@mam( Cg)ap R AR 6 slcs@@jlm K1, - NR 5C( O) NRL4R15

or hetero(C, g)eycloalkyl(Cy g)alkyl, phenyl(Cogyalkyl or hetero(Cs.g)aryl(Cog)alkyl,

15 wherein said cycloalkyl, heterocycloalkyl, phenyl or heteroaryl is substituted by
-X*0ORZ%, -X*SR%, -X*S(O)R%, -X*S(0),R*, -X‘C(O)R?, -X*C(O)ORZ%,
-X'C(O)NRZR?B, -X*NR¥R?, -X*NR®C(O)R?%, -X*NR®C(0)OR™,
—X‘NR”C(O)NRZ?‘Rzg or -X*NRZEC(INRPINR*R%, wherein X* is as defined
above, R* is (C, 4)cycloalkyl(Cy)alkyl, hetero(Cs ¢)eycloalkyl(Co.q)alkyl,

20 phehyl(Co_G)alkyl or hetero(C; ¢)aryl(Cyg)alkyl and R? at each occurrence
independently is hydrogen or (C, ¢)alkyl; wherein within R! ény alicyclic or aromatic
ring system present may be substituted further by 1 to 5 radicals independently
selected from (C,_g)alkyl, (C,.¢)alkylidene, cyano, halo, halo-substituted (C,)alkyl,
nitro, -X*NRZR?, -X*NRC(0)ORY, -X*NR?C(O)NR’R?,

25 “X*NRPCNR)NRPR ™, -X*0ORP, -X*SR", -X*C(0)OR", -X*C(O)NR**R",
-X*S(0),NRPR ™, -X*P(O)OR})OR", “X*OP(O)(OR*OR"?, -X*OC(O)RY,
-X*NREC(O)RE, -X*S(O)RP, -X*S(0),R" and -X*C(O)RY, wherein X*, R and
R? are as defined above;

R? is hydrogen or (Cy.¢)alkyl or as defined below;

-15-



_NR35C( NR 5) NR14R15, wherein R 2,, R13, R14 and R S are as defined above,
or (ii) a group selected from (C3_12)cycl oal kyl (CQ:6) al kylkif) SEP Zutd

het er o( C3. 17) cycl oal kyl (Ca6) al kyl , 10 (C6-17)aryl (C 6)al kyl* euL

het er o( Cs- TP A¥SAI3CO. 6) al kyl, (C9_17) pol ycycl oaryl ( CQ6) al kyRCTAF§0/06747

het er o( C8. 17) pol ycycl oaryl (Ca6) al kyl , wherein said cycl oal kyl,

het erocycl oal kyl, aryl, heteroaryl, polycycloaryl or heterpolycycl oaryl
ring optionally is substituted by a group selected from-R 6, -X40R 6,

_X4SR 6, -X4S(QR 6, - X4S(Q X4C( Q) R16; - X4C( 0) ORL6, - X40C( O) R16,
 X4NR16R17, 3&? R(f(e ))ﬂthNF?fﬁéf‘%@)ﬂ‘B” ape] -)%C%O)NR:LGR:L?,G:( )

-X4S(0)7NR16 £y .ein X4,
Ri6 and R 7 afe’ @%ﬁ%ﬁ} RE0!, Phref (AT NI A SR
al i cycl i Gyfo, hatb,QRs, -SNRUR1Y -NRSCRO)OR e SR >a@yNpezppbst i t ut ed furt her by 1

to 5 radical s independent| Y, sel ected from (Cl.6) al Kyl , (Cl-6)al kylidene,
cyano, haNg OfRENRBBH tQR'AdSREL-APAORYA - C(Q)NRS R, SUNRIRER 3,

- X4NR13 4NRL. AN 12R‘ 2Q 1. X40R12,
Sk 5 PR Oh RAR S R AR oy SMRRE IR % SGEORS ) ot 7-.
- X40P( O 43 0 - X4S( 0) 7TR13
and &4&%@ egcé gb%ﬁz %%3 g? e as’ _c(i)cf‘(léﬁﬁ(4 l\g%lézew or Rgl Zind R2
taken t ogERMEOO, INRMCEHOR IR0 MR VRETES(DYNTIHR 6] -NRC(O)NR MRS or

phenyl ene-1, 2- di net hyl ene, optionally substituted with hydroxy, oxo or
met hyl eneNRECOIB RIR ZRH, mBereo it AET, Rif aid R K arcasrdefimedebnvesar (it gloupot h R4

o an N RPHE HEPGarE oaéﬁ@féé% Bfrl eyl RN somer and
excl ud ndCeahItTRRIP e R e AN B oo

- PCT/ USOO/MR&AAT j,poWairslbarRRCanalk Rawhereineaiivyblodikyg getenscyC10AIKH) afyky! , or

together with the carbon atomto which they are both attached form
( C3. 5) cydrtsatakyl rofycyclrart or hpjerpeiyeislaseyl Ciog optianaly is sypstiputed by a group

cycl L ?%%9?%16‘5;?'WEF%“’%@@(&%@?&%%&%@' HEERR, L <
11 o BB esk e o onisay e e o ) (0
the use GK'&O)NRRY,-X*S(0),NR'RY, -X*NRI"C(O)NR*R or -X*NR'C(NR!")NR!®R",
wherein X%, R'® and R'” are as defined above; wherein within R? and/or R any alicyclic or
aromatic ring system present may be substituted further by 1 to 5 radicals independently
selected from (C, g)alkyl, (C,¢)alkylidene, cyano, halo, halo-substituted (C;_,)alkyl, nitro,
-XNRMRE, XANRPC(0O)ORY, -XNRPC(O)NRPR™, -X*NRPC(NRH)NRR?,
20 -X*ORP,-X%SRY, -X*C(O)ORY, -X*C(O)NRR?, -X*S(0),NR’R?,
-X*P(O)(OR*OR ™, -X*OP(0)}OR*OR'?, -X*OC(O)R 3, -X*NRPC(O)R ", -X*S(O)R®,
-X*S(0),R™ and -X*C(0O)R!, wherein X* R'? and R? are as defined above, or
R* and R? taken together form trimethylene, tetramethylene or
phenylene-1,2-dimethylene, optionally substituted with hydroxy, oxo or methylene, or
25 R* and R? together with the carbon atom to which both R* and R? are attached form
(Csp)eycloalkylene or (Cyg)heterocycloalkylene; or an N-oxide derivative, prodrug

derivative, individual isomer and mixtures of isomers; or a pharmaceutically acceptable salt

thereof, but excluding compounds of the formuia
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conmpound of Formula (1): m10 in which: R is a group of Fornmula (a) or
(b): R5 RO RB RS RO R~ N 1-<14-1 X 1 Rl N R7 wherein: X and é

i ndependently are -C(O- or -CH2S(O),-; 15 R5 and R6 are hy &5&12@3
(C1_6) al kyWOERASR5 are hydrogen or (Cl_6)al kyl or as def PEOUSHESHR, - 17
WO 00/ 55125 5 SEP 2003 PCr/ US00/ 06747 RO and R O independently are (i)
(C-6)al kyl optionally substituted with cyano, halo or nitro or (ii) a

group selected from-X3NR 2R 2, -X3NRI2C(O ORI '-, -X3NR12C(O NR 2R12,

- X3NR 2C(NR12) NR 2R 2, - X30R 2, -X3§R12, - X3(( OOR 2, -X3C(ONR 2R 2,
-X3S(O,NR'-R 2, -X3P(O (OR 2) % 51 X3OP(Q} (OR 2) OR12, - X3NR12C(O R 3,
-XI'S(O R13, -X3S(0) 2R13, -Xgt O : 1%(3 4, -X3C(0O) OR14, -X30C(O R14,

- X3NR15C( O) R14, - X3NR15C( 0O CRll\ﬁ - X3C( 0) MRI 4R15, _X3S( O, NR14R15,
-X3NR15C( O) NR14R15, - X3NR15C( 5) NR14RB5R4- X4SR14 - X4S(O) R 4,

_X4S(0), R14, -X40R14, or -X4NR 4R 5, "wherein X3 is (C3_6)al kylene, X4 is a
bond or (Cl-6)al kylene, R 22 at each 10 occurrence independently is

hydr ogen, (Cl-6)al kyl or halo-substituted (Cl.3)alkyl, R13 is (CL.6)alkyl
or hal o-substituted (Cl_3)al kyl, R14 is (C3.12)cycl oal kyl (CO. 6) al kyl,

het ero(C3. 1, ) cycl oal kyl (CO-6) al kyl, (C6-12)aryl (CQO 6)al kyl,

het er o( C5. 12) aryl (C0-6) al kyl, (C9-12) Pol ycycl oar Yl (CO-6) al kyl or

het er of I | r -6) al kyl,
and whor LT R HERR SEEL MRt LI, JOGE &F Todchor BRIty

het er oarylich Bel ¥&otipatithePforReCe AL GERARY ks Hyidege® B (QNRI%Y: R®Ss
substituted byya group sel ect gg????m %261% X40§1dg,% - X4GSCQRr13%, Y:YX4S$ O R16,
- X4S( 0) ARLG)aryl(C )alkyl, hetero(Cs.15)aryl(C; galkyl, (Cy s)alkyl or cyclohexylmethyl; and R is

S 5 C(O)R'™ wherein R™ is hetero(Cs_»)eycloalkyl, (Cgi0)aryl(Cq¢)alkyl or hetero(Cs y,)aryl(C.
galkyl.
In another particular embodiment, the present invention relates to the use of a

'compound of Formula (I): R

¥ N
2
pl TN
j<R4
R3
@
10  in which:
R! is a group of Formula (a) or (b):
R> R® ﬁig R> R
3~1 1/§ 11N Xg\ 1’§
) y
(2) (®)
wherein:
X! and X? independently are -C(O)- or -CH,S(0),-;
15 R® and R are hydrogen or (C,¢)alkyl;

R and R® are hydrogen or (C,¢)alkyl or as defined below;
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-X4C(O) R16, -X4C(O) OR16, -X40C(O) R16, -X4NR 6R17, -X4NR 7C(O) R16,
- XANRL7C(O) OR16, - X4C(O'NR 6R 7, - X4S( O, NRL6R17, .- X4NR17C( O) NR16R17 or
- X4NRL7C(N 17) NR] 6R17, Whierein X4 is a bond or (Cl 6) al kyl en%ﬁﬁEEGZ{mg

hydr ogen orw@@os$zhs 6) aI kyl and R17 is (C3.17)cycl oal kyl ( COpey d6747
hetero(C3_1, ) cycl oal kyl (CO0-6) al kyl, (C6_12)aryl (C0.6)al kyl,

hetero( C5_ 12) aryl (C0_6)al kyl, (C9_ 12) Pol ycycl oaryl (CQ_6) al kyI or
het er o( C8_12) pol ycycl oaryl (CI) 6)al kyl, or (iii) a group selected from
(C3_12)cycl oal kyl (CD_6) al kyl , heter o(CB 12) cycl oal kyl ( C0- 6) al kyl ,
(C6-12) aryl (0. 6) aRRyhd RIMHQfeﬁrﬂeGﬁx%)(@r (0, Helkyboptiokally,substituted with cyano,
(C9_l,)polycycl oaryl (C0. 6) al kyl and . )

het er o( C8_12) BalPyE jiToar @D @EUEseleripd fromhé?@&% Rsar)a’NBw(@é@Rw

het er ocycl oal j 2 e ¥ [e1IMVIotYTod o) ,er pol ycycl oaryl
ring optionall Q&Qﬁ‘?}gl gﬁﬁ'@ émg gﬁ% g 3‘355 gﬁf : R1G, - X40R16,
- X4SR16, - X4S( ORI X4 R12- Bp 1> oX4OC( O R16,
- XANRL6R17, - X4NR1 C( o R%@b)- X4NR3L)756; é@%G éﬁgg% NR ;

_X4S( ), NRlGRlWOHl&l}NM‘?;mR)) WI@JR‘JE(Z((D}R” le'SCO)E)’O/-KSSI(Q)&RF SEE(Z@RPI
PCT/ US00/ 0674? > XANRL 3NR1;F%I\;I316I§17 whe a3n 5R37 are as _
defi ned above; \ﬂ{@r)ﬁl X WEHPR RE @ﬂé@}ﬁf R?E%N% Q(QQR %NERC EPYAROmatic ring
syst em present bst i 5 radi cal s i ndependently
sel ected from}fﬁﬁéﬁgﬁ# k g%h %(Elﬁl%w&'())i\géﬁ% hal o, hal o-substituted
(Cl-4)al kyl, wzimscgﬁﬁéﬁgﬁfoﬁﬁlls}(‘s%ﬂm@ﬁ@)‘ QX"?SO R+ X&MBRACLO) NR 22R 2,

- X4NR 2C(NR 2) NR 2R -X4SR12 X4l O NR 2R 2,

- X4S( 0) 2NR12R-XANR “I¥ Py Bye BRI OR 2)alkyl oeOR () 10Rd 2) &Rl)zlkyiexéae(’ &) GatB,
-X4NR 2C(O RL3, -X4S(ORI3, X4S(O, R13 _and -X4Q( O RL3, wherein X4, Ri2 .
and RP3 are aSSUEENFrmdsprdeTyds hyggogeax K 6?%‘@@9?\ D'WQSHWF@C‘ Enarlsyl RO t aken

| Lﬁgﬁ;rgaewlt 2‘33% r‘r‘é)tc‘)l¥1]§)ll %9h§15-su ?1%43’@ a}ukS} mte ?%a%ﬁ%ﬁwl 0X0 or
net hyl ene; anﬁet&o(ca,)c&é%ﬁﬂﬁizﬁc fme;ﬂeao& )féyl(@ >3@!(3@)1»«:{(3:0(@(5 %ﬁf&@)@ EP:QKyI S(O 2-,

X6 is a bond, -0- or wher ei n drogen or kyl, and

R18 is (i) (C(Cﬂﬁ))Paercyﬂoupl(Cw)ﬂkyly)r desl(cilulpetycwoamwag)alkyahm RRiit r o,

-NR 2R 2, e .
hydrogen or (C,¢)alkyl, and wherein within R!* said cycloalkyl, heterocycloalkyl, aryl,

15 heteroaryl, polycycloaryl or heterpolycycloaryl ring optionally is substituted by a
group selécted from -R'6, -X*OR'S, -X*SR'S, -X*S(O)R'6, -X*S(0O),R,
-X*C(O)R!, -X*C(O)OR'S, -X*OC(O)R'S, -X*NR¥R", -X*NR"C(O)RS,
-X*'NRYC(O)OR', -X*C(O)NRRY, -X*S(0),NR!*RY, .-X*NR"C(O)NRR"” or
~X*NRYC(NRNR™RY, wherein X* is a bond or (C,.¢)alkylene, R is hydrogen or

20 (Cy.¢)alkyl and RY is (Cy.pa)cycloalkyl(Cy.¢)alkyl, hetero(Csy.)cycloalkyl(Cp.¢)alkyl,
(Cs.12)aryl(Cy.s)alkyl, hetero(Cs_j»)aryl(Cog)alkyl, (C,.i5)polycycloaryl(Cy ¢)alkyl or
hetero(Cs.;2)polycycloaryl(Cy.g)alkyl, or (iit) a group selected from
(Cs 1z)cycloalkyl(Cy g)alkyl, hetero(Cs ys)cycloalkyl(Cy g)alkyl, (Cqyn)aryl{C, ¢alkyl,
hetero(Cs_1)aryl(Cy¢)alkyl, (Co.10)polycycloaryl(Cy¢)atkyt and

25 hetero(Cg_1,)polycycloaryl(Cy ¢)alkyl, wherein said cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, polycycloaryl or heterpolycycloaryl ring optionally is substituted by a
group selected from -R'6, -X*0OR'6, -X*SR'S, -X*S(O)R'S, -X*S(O),R 6,
-X*C(O)R'S, -X*C(O)OR'S, -X*OC(O)R™S, -X*NR!RY, -X*NRC(O)R*,
-X*NRC(O)OR!, -X*'C(O)NRR7, -X*S(0),NR¥R"", X*NRC(O)NRR" or
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15 NR12C(OOR 2, -NR 2C(ONR 2R 2, -NR 2C(NR12)NR 2R 2, -OR '-, -SR 12,

-C(OOR 2, -C(ONR 2R 2, -SUD)ZNF\’ZF\’Z -P(O)(CRZ)CR‘ZJ

_OP(O (R 2)OR 22, -NR'-CORI3, -S(OR 3, -S(0,R33, -c(oREP LWo,

. -SR20, -SpO®2B125-S(0), R20, -C(O R211, -C(O OR20, -C(O)N%RESOUI%WZOR' ",

-NR2' C(O) R20, -NR21C(0O) OR20, - NR2' C(O) NR20R2' or -NR21C(NR21) NR20R221, 20

wherein R 2 and R13 are as defined above, 100 is

(C3.12) cycl oal kyI (CI) 6) al kyl,  hetero(C3. 12)cycl oal kyI (Cab) al kyl
C6_,2)aryl (CO _6)al k heeroCSt I(I)Ga

Ecg_t §bi nyﬂ- &Rg PR \ésher%t rB{@é dR ) w{qf@a# 9bqv€owt59ralmky| and

R21 at h pd dent | d I

(G3_1,) cycl odfiRy P"o%%yral% D SREy ot ”’ BT Sarrregnd) & gl ('
C6-1,)aryl e

(Co- 12) bi Lyc Saar Qe ﬁ%@éﬂﬁé’%@’ﬁ%‘ %%@{’Wd‘. SR (O eaé?hd;“ew or

(iii) (C3_6) @y&:ﬂmahlloyhzﬂ@@alﬁ)mjtdwqcl aliet, artm(, %“I\IRIEB/I&,I -HANRYC(@DY.al kyl

phenyl (CO_6) al k ,or _heter o 6).ar wherejn said cycl oal kyl ,
het erfocycl oal*i’@y’%;Rl Eﬁ@mﬁ g R l&'&ﬁﬁ Wﬁégtﬁ‘{pﬁut’ BSZ{ - X40R22,

aseele, RO, SO R ONEBIT , 10 0

- X4NR 3C( O Rix4o RS BRX“OC(ORKARRRACO) NRZZsE%%ﬁomﬂ X“S(O) R13

- XANR23C( NR23) NR2 3, wher ein X4 1s as defi ned above,

(C3_6) cycl oalah;IIKGZ(Q)RF"kvherexlne‘i{ Rb(dﬁﬂ%imya* deﬂnlcgilab@aESQIaI kyl,

phenyl (C. 6) al kyl or hetero Co. (Ca%) Al kyl and R23 at each occurrence 5
J-ndependently is ("E&L R %%h%“tlﬁl?ﬁﬂ i any alicyclic

Tad e | ﬁdet%%l%% ) t%? %ﬁ?ﬂgf’ﬁ*‘éﬁﬁ?%t*% rhathihe HidcBly Bhelindomon o,
hal o, hal o- sq@g}dxgu@ﬁfbr(ngthy}é@ lglyd nitro, -X4NR ZR 2, - X4NR 2C(O CR 2,

- X4NR ZC(O)NR' 2R “XANRTC(NR"-)NR 'R '-, -X40R '-, -X4SR12,
-X4C(O OR ' -, x4C(R3 ) NRIORERZE, vat@rexuxé @)CENR (O)xznp(S@I aié’)zmlz

a;(g@&?cg 8){%@ WQWRI’JQ%H g‘no‘S w%gg%&‘% ﬁsﬁ)ﬂ@%ﬁ@ above: (S0, RS
(i) {C,.;0)alkyl optionally substituted by cyano, halo, nitro, -NR¥R'?,

15 _ -NR¥2C(O)OR", -NRPC(O)NRR!?, -NRPC(NR*)NR“R", -OR'?, -SR"?,
-C(OYOR?, -C(O)NRR™, -5(0),NR¥R'?, -P(O)(OR*)OR",

-OP(0)(OR)OR™, -NRPC(O)RY, -S(O)R ¥, -S(0),R 2, -C(O)RY, -OR®, -SR?,
-S(O)RZ, -S(O).R®, -C(O)RY, -C(O)OR?™, -C(O)NR™R?, -NR¥R?,
-NR*C(O)R®, -NRYC(O)ORZ,-NR*'C(O)NR¥R* or -NR*C(NR*H)NR*R?,

20 wherein R!> and R?? are as defined above, R is (Cy 5)cycloalkyl{Co ¢)alkyl,
hetefo(C3_,Qcycloalkyl(co_ﬁ)alkyl, (Ce.1paryl(Cy.g)alkyl, hetero(Cs.;,)aryl(Co.)alkyl,
(Cs.12)bicycloaryl(Cp.¢)atkyl or hetero(Cy i,)bicycloaryl(Cq.s)alkyl and R* at each
occurrence independently is hydrogen or (C,.g)alkyl, or
(i) (C3_u)cycloalkyl(CM)alkyl, hetero(Cs.j»)cycloalkyl(Cy.q)alkyl,

25 {Cq 12)aryl(C, ¢)alkyl, hetero(Cs.;2)aryl(Cy.g)alkyl, (Cq.pa)bicycloaryl(Cy.¢)alkyl or
hetero(Cs_;»)bicycloaryl(Cg¢)alkyl or (iii) (Csg)cycloalkyl(Cy ¢)alkyl,
hetero(C, ¢)cycloalkyl(Cy g)alkyl, phenyl(Cy)alkyl or hetero(Cs g)aryl(Cy.¢)alkyl,
wherein said cycloalkyl, heterocycloalkyl, phenyl or heteroaryl is substituted by
-X*0R™, -X*SR?%, -X*S(0)R%, -X*S(0),R*, -X'C(O)R%, -X*C(O)OR%,
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R2 is hydrogen or (Cl-6)al kyl or as defined below, .R3 is hydrogen,
(C]-6)al kyl or as defined below, and 15 R4 is (i) hydrogen oré(gkf) 2 bkyl
t

wherein said al k is optionally substituted with cyano, hal
“NR 'R -, -NR" 150?1-, “-NR -C(ONR 'R ', -NR'-qNRlz)NR‘iC”ﬁéﬁlSB""’ﬁ"é?z
-SR', -CCOOR"', -CCONRL-'"R2, -S(O,NR'R"', -P(O(OR12 )COR12,

-OP(O(OR2)OR 2, -NR'"C(OR13, -S(OR13, -S(O,R 3, -C(OR13, -OCR14,

-SR 4, -S(OR 4, -S(0),R14, -C(OR 4, -C(OOR14, -0OC(OR14, -NRI4R15, 20 .
-NR 5C( O R14, @RQ?S 4 e 22 NRL5C( O) NR14R15
or -%52)( NR15 &%5 \Ahgqr%]?n @w@%‘% %ﬁé@?’g as defci( n)ed above,
or (i) a gr oux‘NRELCEGINIPE P eMXERC(NRFHNRAR hiteredn ﬁ')‘@sl, §Ydefined

het er o( C3. 13) cycl oal ky (Cmal kyl,  (Ce-1a)aryl (C 6)al kyl,

het er o C5. 17) aabphe, B34 §CkedyclopIRIH(T, syl btetoday ot ye DalleybB(CalsJeikiyl, and

wherein sajd cycl oal kyl

het C$-1 I cl | (C.6)a
hgt 2; gf:ycl oal) %SC;FyB(’:&wﬁazésr(@féﬁr)@%a%ﬂl(cmﬁllv&%q Bara}FaC@ro%é’tT@‘rcﬁol ycycl oaryl

R as bttt b B RN a8h it AR o SIS,
- XANRI 6R17, - D4R 416 @rdRe it may MENBD s (el @RiRer by 1 X4 SddiDiRd Gldbdendently
_X4S(0) 2NRBBRLT.” - XANRI7C{ O) NRL6R17 or - X4N RL7C({ NRL7) NRL6RLT, Wherein X4,

R|16 anfj_ R17 arsglgagdﬁefn{ Ggég)aﬁcbb%@; s)a/lhsérd@nfn m;tg?ﬂggg}laggﬁs;mtﬁd (13161)"3’1()’1
alicyclic or - aromatic ring
system pr esentmﬁ’i‘ét\/\gngSEEST%%i 1&58%53 (q)ISRSR?adl cal s i ndependently
selected from._ ﬁ v key | 12h ensubsti tut ed
(CL 4)al kyl , ni CRTNR S PORY ﬁ&@gccci%@;@{ %ﬁﬁ@@{o R 2R12,

- XANR1@O( NR 2) m@%}&l’RM@E@))(GR@SR’ZXm@@@@R) EYORRLZR 2,

-X4S(O, NR 2R 2, - X4P(O (OR3) OR 22, - X40P(O) ( CR3CR12 -X4OC(O)R‘3 '
- X4NR12C( O) R13X“NR4'?S(®E& “S(OMRI'S(-BF SRR At KOOI Risheroing'eRH avd, R12
and R13 are a !glefl éiﬁ or R4 and R2 taken together form

tri met hyl ene, 8%r phenyl ene- 1, 2-di net hyl ene, optionally

substituted w R4 and R3 together with the
IU] cﬁé%@ﬁy(ﬁ (%zf %o%é@éf&ﬁ%elow g9

carbon atomto are attached form 10

(C3_&) cycl oal kBﬂlel‘iﬁir@gen( QR BKyebeisakfiobdbdlkyl @ae; or an N-oxi de derivative,

prodr l1J59 R*is (i) hydrogen or (C,4)alkyl, wherein said alkyl is optionally substituted with

¢yano, halo, nitro, -NR¥R?, -NR*C(O)OR?, -NR*C(O)NRMRY,

-NREC(NR™®NRPR!, -ORP, -SR™, -C(O)OR™, -C(O)NRR?, -S(O),NR"’R",

-P(O)(OR)OR™, -OP(0)(OR')OR2, -NR2C(O)RY, -S(O)R ", -S(0),RB, -C(O)RY,

-OR', -SR™, -3(O)R™, -S(0),R™, -C(O)R, -C(O)OR™, -OC(O)R™, -NR¥RY,

20 -NRPC(O)RY, -NRP*C(0)ORM, -C(O)NRMRY, -S(0),NR"R*, -NR5C(O)NR"“R" or
-NRPC(NRI®NR¥R", wherein R"?, R"?, R™ and R are as defined above, or (ii) a group
selected from (C, j,)cycloalkyl(Cy.)alkyl, hetero(Cs 1a)cycloalkyl(C, ¢)atkyl,
(Co12)aryl(Cy.e)alkyl, hetero(Cs.;)aryl(Cy g)alkyl, (Coa)polycycloaryl(Cy g)alkyl and
hetero(Cg js)polycycloaryl(Cyg)alkyl, wherein said cycloalkyl, heterocycloalkyl, aryl,

25 heteroaryl, polycycloaryl or heterpolycycloaryl ring optionally is substituted by a group
selected from -R'S, -X*OR!S, -X‘SR'S, -X*S(O)R'S, -X*S(0),R!6, -X*C(O)R',
-X“C(O)OR’G, -X*OC(O)R', -X*NRIRY, -X*NRC(O)RS, -X*NRC(O)ORS,
-X*C(O)NR!SRY, -X*S(0),NR'R", -X*NR'C(O)NRR" or -X*NR!"C(NR'")NR'R",

wherein X%, R!¢ and R" are as defined above; wherein within R? and/or R any alicyclic or
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derivative, individual isoner and m xtures of isoners; or

phar maceutical |y acceptabl e :galt thereof, but excl ud| ng co Es fj t he
formula RI1\ in which R3 and R4 are each hydrogen or (Cl_6)al %@

t oget her WW®0¥3EScar bon atomto 15 which they are both aff#® RO m
(C3.5)cycl oal kyl ene; R5 i's hydrogen or (Cl.6)alkyl; RO is

(C6_12)aryl (C1_6)al kyl, hetero(Cs.12)aryl (C1_5)al kyI (c45) al kyl or

cycl ohexyl net hyl ; and R is C(O R18 wherein Rl 8 is

het ero( C3_12).cy cl oal kyl, (C6_12)aryl (Co. 6)al kyl _or heterq C5 12)aryl (Co.
6) al kyl ATORaHf BB Sy RIS TBY O asmﬁt&%ﬁ@m 1te ezadigay 1 %F%f@ﬁ@%y.ﬁ an

ani mal in.,wh e and/ or
yrpt ormtdt o b CCrrl R G a5l BBl kel ?Cﬁ%ﬁ%ﬁh@%%‘ the
pr esent Lyt IONXAeRBERS)OR?, axmhg@)ptgmmlealx‘*ml 2EANTISERER!Y N an ani nal
I n which cat hep5| n S activit contr| butes to the pat hol ogy and/ or

synpt f)mat-}é‘iQi@}y -KTSR‘ﬁeXﬁE@é@ ?, - X OMNRERTo KX SGOMINRITRIG admi ni stering t the
animal a e uticall effetlv appunt . of., ac I II
20" ooKELSHORORR kR BNCRIORE, M LRG, %Bﬁﬁfﬁ‘?@”ﬁ TSR "R
N1X1X1 R CT/ USOO/ 06747
X1 and. 5% |( (iepen%en% alrse‘ﬁ?ég or -g}%)g—g,asg I'S g)% -, -CH2CR$RO-

or - CRBRICH, - Rsl R¥%akén to fmmﬁﬁi&t@ﬂ&i@tetﬂfnd@ﬁe@i-, wherein: R8 is
hydrogen or (Cl-6)al kyl, 10 ROis (i) (C1_6)al kyl

hal o- subpherrwlmedpeﬁn'@}l‘afﬂdny,l ompnalmbwu@db‘sﬂx h)@tf@d/ o¥p prhmetiRene, oBR"
-S( OR S_( O}{Bal‘:gd 'R? t(o:éetglcr with t% c,):rgc?n atom to vﬁ%czzh both R* and R? are attached form

Ty
i

10 (Csg)cycloalkylene or (C, g)heterocycloalkylene; or an N-oxide derivative, prodrug
derivative, individual isomer and mixtures of isomers; or 2 pharmaceutically acceptable salt

thereof, but excluding compounds of the formula

R’ R?

H N
11 /
R N Z
4
O 3

‘R R

in which R? and R* are each hydrogen or (C,¢)alkyl, or together with the carbon atom to

15  which they are both attached form (Cs.s)cycloalkylene; RS is hydrogen or (C,g)alkyl; R? is
(Ce1p)aryi(C, oatkyl, hetero(Cs.;2)aryl(C, ¢)alkyl, (C,s)alkyl or cyclohexylmethyl; and R is
C(O)R'® wherein R is hetero(Cs.15)cycloalkyl, (Cq2)aryl{Cy.g)alky! or hetero(Cs.)aryl(Cy.
¢)alkyl, in the manufacture of a medicament for treating a disease in an animal in which
cathepsin S activity contributes to the pathology and/or symptomatology of the disease.

20 In another particular embodiment, the present invention relates to a method of treating
a disease in an animal in which cathepsin S activity contributes to the pathology and/or
symptomatology of the disease, which method comprising administering to the animal a

therapeutically effective amount of a compound of Formula (III):
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-NR 2C(OOR', _C(ONR'R 22, -S(0O 2NR11R12, -NR 2C(ONR 1R 2 or

-NR 2C(NR12) NR'R 2, wherein R' is hydrogen, (CLl.6)alkyl, 03
(C3_12) cycl oal ky1(C0._3)al kyl . hetero(C3 12)cycl oal kyl (0. 3) al kySEP 18

(C6. 12) ar y@o/BIE kyl or hetero(Co_|,)aryl (CO. 3)al kyl andPRTAZBN/ESTHY dr ogen
or (Cl-6)alkyl, or (ii) (C3.12)cycl oal kyl (C0. 3)al kyl,

het ero( C3. 12) cycl oal kyl (C_3)al kyl, (C6.,2)aryl (C0. 3)al kyl,

het er o( C5. 12) aryl (0. 3) al kyl, (C9., 2) pol ycycl oaryl (C0. 3) al kyl or

het ero( C$_12) pol ycycl oaryl (CQ 3)al ky] optionally substituted with -R 3, 20
~XSOR 3, -XSSR13, -S(ORB, -S(O,RIR* -C(QRI13, -C(O OR13, - X5NRL3R14,

- X5NR14C( O OR13, -C(O NR13R14, -S(Q, N 4, -NR 4C(O NR13R14 or

- NR14C( NR14) NR13R14, wherein X5 gs7a™gnd or -22 WO 00/ 55125 5 SEP 2003
PCT/ US00/ 06747 met hyl ene, R13 is (C3-, R:Aycl oal kyl (CO- 3) al kyl,

het ero(C3. 1, ) cycl oal kyl (C. 3) al kyl, (C@L, ,)aryl (C0. 3) al kyl,

hetero(C. 1,,)aryl (C0-3)al kyl, (09-1 hml ycycl oaryl (CQO 3) aI kyl or

het ero(CB., , ) pol ycycl oaryl (CO 3) al kyl and R14 is hydrogen or (C, _6)al kyl,
or 5 (ii}) to ether with R5 when X - is -CHR4- forns trinethylene,

t etral nef e or phenyl ene-1, 2-di nethyl ene, optionally substituted with
1to 2 of hyd OXVe, nmet hyl ene; wherein any | to 3

annul ar at omsf{o;g ae{gr@&&gl;%na u?%@a %yg))vvl th avail abl e val ences conprising RO
are optionally independently substituted with halo, nitro, cyano,

(C, _6)al kyl, 10 hal o- substltuted(CI-6) kyl, -ORl5, -C(ORl5, -C(OOR S,
-C(ONR 5RI5, -S(O, NRISR NRI 5R )5§NR1§®(O 5,

- X5NR15C( O) NR15R15 or = - {NRLFNRL B:];‘:? Wér eyl X5 is as defined above .
and each R15 independen 1I5y |s hydr ogen or (Cl | 6) al kyI and R10 i s hydrogen:

or (C,)alkyl; 15 R5 and are independently ]ﬁydr ogen, (C,.6)alkyl or as
defined above; and R6 is ->36X'R36 wher ei n X?IS -C(O- or -S(O2-, X is
a bond, -0- or @

5 wherein:
X! and X2 independently are -C(O)- or -S(O),-,
X? is -CR¥*R®-, -CH,CR®*R- or -CR®R°CH,- and X*is -CHR -,
-CH,CHR°- or -CHR'°CH,-, wherein:
R® is hydrogen or (C,g)alkyl,

10 R%s (i) (Cy.¢alkyl or halo-substituted(C, ¢)alkyl optionally substituted
with -ORY, -SR!!, -S(O)RY, -S(0),R", -C(O)RY, -C(O)OR!, -NRUR",
-NR¥C(O)ORY, -CO)NR"'R, -S(0);NR''R™, -NR’C(O)NR''R" or

-NRP*CNR™)NRMR", wherein R'! is hydrogen, (C,.s)alkyl,
_ (Cs.p)eycloatkyl(Cy 5)alkyl, hetero(C, 45)cycloalkyl(C, s)alkyl,

15 (Ce.12)aryl(Cy z)alky! or hetero(C;_;)aryl(Cga)alkyl and R™ is hydrogen or
(C,.alkyl, or (ii) (Cs.p)cycloalkyl(Cy.s)alkyl,
hetero(Cs.j»)cycloalkyl(Cya)alkyl, (Ce.pp)aryl(Cy.s)alkyl,
hetero(Cs.5)aryl(Cy.g)alkyl, (Co.io)polycycloaryl(Cy ;)atkyl or
hetero(Cs.»)polycycloaryl(Cy s )alkyl optionally substituted with -R*,

20 -XPORY, -X’SRY, -S(O)R", -S(0),R", ~C(O)R", -C(O)OR",
XONRPRYM, SXSNRMC(O)ORB, -C(O)NRPRM, -S(0),NRPRHM,
-NRMC(O)NRR! or -NR"C(NR')NR*R, wherein X’ is a bond or

22



-NRI' -, wherein R' is hydrogen or (Cl-6)alkyl, and R16 is (i) (Cl-6)alkyl
or hal o-substituted(C, _6)al kyl optionally substituted with - C& -SR',
-S(OR', -S(0)2R], -C(OR", -C(OOR'", -NR'R"', -NR ZC(O)O?S, E:(Z@)EﬁR"R’ ",
20 -NR ' - CpO0R512R12 or -NR 12C(NR12) NR ' R12, wherein R' aR@TRS®/MET4E as
defined above, or (ii) (C3-6)cycloal kyl (C0. 3)al kyl,

het er o( C3- 6) cycl oal kyl (CO_3)al kyl, (C6-,,)aryl (C0_3)al kyl,

het ero( C5-13)aryl (C0-3)al kyl, (C4-1,)polycycloaryl (CO 3)al kyl or

het er o( C8-, 2) pol ycycl oarﬁl(m_B) al k])él oPti onally substituted with 1 to 2 of
-R13, -X50R13, -m@BRes:, R'SeCERB)cycBeldyl(R-dalkylc( O OR 3, - X5NRI 3R34, 25

- XSNR14C( O) OR13, O.NR. 3R14,. - 4 R o - NR14C( NR34) NR 3R74,
wher ei nC(XS? R 3 Jfﬁ% 41%?Y§%YM94§@%5%% anyql to)3 annul ar
i . A 9 ! y 16

oot onal 1y ndepa ol R L o B SR, STREL =1 08 o,

(C1-6)al kyl, hal Chetdtb@,i DpsleelcChrBiG, kalkyl an@OR™is hydrEeD)oR(B, )2l POR"
-Q(O NR 5RI5, -23 WD 00/'55x25 5 SEP 2003 PCT/ US00/ 06747 - S(O) 2NRI5R 5,
-XSN® SR' S, - XSNRiibeemtiervéth Rxshm KRR S forss simeth ReMRISERRYSPARURL 5,

s et [ nod bl ow, PIeRHORST AFAPEaIne BHonB LS B8 et HRCBe o and s

R4 is (i) hydroge B . - { kyl
optional |l y subst i(%kl,(l)f édéja&\lf 3{1:# ﬁ)&%{}}féﬂe S%IBPII,&J- %(VSOI)%R%%H%{BS{(B%%%RQQ@C( OR',
-C(OOR', -NR'R ' aromatHiRCyOh @ilable Q)R Rnprising NRIr2 @Ry R 2 or
-NR1I2C(NR12) NR1' R 2, wherein R' and R 2 are as defined above, or (iii)
(.C3_12) cycl oal kylipdepepgentlyphbstitpied ity (habe. 150 pranealCupatieb_3) al kyl

(©6_12)ary1( Q0. 3)al kyl . .het ero( fsy! 3) 1510 15p 15

(9. 17) pol ycycl oa]?@?‘g%ﬁg‘?eéﬁéw)ggﬁ?%?erbé@%l?%@?gycrgg?m&1’3) al kyl
opti onal |y subst i It R IO = $BER S(O)RIIBNR G EORRDR > &( O) 3R13,
-C(O OR13, -X1 NR3R™4, "-X5NR AC( O OR13, %( O NR13R 4, -NR 4C(O) NR13R 4 or
-NRL4C(NR 4) NR13RIZNRMENBI INRR 1 RiBereimdX Hs 45 defned sbalefand egttaldove or (i v)
together wwth R2 forns trinethylene, tetranethylene or

phenyl ene- 1, 2- di niggengndendy ispydresen 9(CoaBib-@f ed with hydroxy, oxo, (CL_

R is hydrogen or (C,_)alkyl;
15 ' RS and R7 are independently hydrogen, (C,.)alkyl or as defined above; and
RS is -XXRIS, wherein X¢ is ~C(O)- or -S(0),-, X" is a bond, -O- or
-NRY-, wherein R" is hydrogen or (C,_¢)alkyl, and R is (i) (C, ¢)alkyl or
halo-substituted(C,_¢)alkyl optionally substituted with -OR", -SR", -S(O)R",
-S(0),RY, -C(O)R", -C(O)OR!!, -NR"'R!?, -NR*C(0)OR", -C(O)NR''R",

20 -NREC(O)NRMR" or -NRPC(NR*)NR 'R, wherein R and R'* are as defined
above, or (if) (Cy¢)cycloalkyl(Cy.)alkyl, hetero(C, gjcycloalkyl(Cy 5)alkyl,
(Ce1n)aryl{Cy.5)alkyl, hetero(Cs. 12)aryl(Cya)alkyl, (Cq.1p)polycycloaryl(Cy 3)alkyl or
hetero(C; ;.)polycycloaryl(Co.p)alkyl optionally substituted with 1 to 2 of -R",
XS50RB, -X5SR, -S(O)R™, -S(0),R*3, -C(O)ORY, -XNRP*R!,

25 ~X°NRMC(0)ORY, -C(O)NRPRM, -NRMC(O)NRPR" or
-NRMC(NR)NR PR, wherein X°, R*® and R" are as defined above; wherein any
1 to 3 annular atoms of any aromatic ring with available valences comprising R'®
optionally independently are substituted with halo, nitro, cyano, (C,¢)alkyl,
halo-substituted(C, s)alkyl, -OR', -C(O)R', -C(O)ORY, -C(O)NRIR',
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15 4)al kyl or nethylene or (v) together with R3 forns et hyl ene

trimethyl ene or tet ranmet Ryl ene; wherein any 1 to 3 annular. afgpny
aromatic rww 1 avai I"abl e val ences conpri sing R4 opti op ??(Oll 6747
y

I ndependent are substltut ed with halo, nitro, cyano, (Cil-
hal o-substituted(d _6)al kyl, -OR15, -C(OR S, -C(OOR S, C(O)NR15R15
-S(0O 2NR15R 5, -XSNR15R15, -XSNR 5C(O)OR 5, -X5NR1sC(O) NR 5R15 or 20
-X5NR SC(NR S)NR 1R 1, wherein X5 and R15 are as defined above; or an

N- oxi de deri 15005 QelbgesQIBr | i1 di Wdya 1sapd m xt ures of
\s%?]m o5, Simglg Xﬁﬁ’ks@( d)ﬁ F’dtﬁ?hg@ﬁ‘?ﬁﬁ% 3

| somers; or armaceutically’ accepta e sa ut excl udi ng

conmpounds of DﬁNH‘M(Dm‘%)NRPR”;Lwheﬂem Whirgir 'Rareandefitedabeveach hydrogen or
(C1-6)al kyl, or together with the carbon atomto 25 which they are both
attached for nR{icdy 9@%@1 h@asldsflil%ibw,ogen or (ClL_6)alkyl; Rl is

(o) o R Bt B S PR AIGE ShaL b, {5 ek, S5S o207
408 T ool S e R
present witl éDRI'0BREI-5{BR 'Y S(OhB' ‘uSEI(@)‘R r’fl C((@)mmu ASRBRFormul a (111 ) 5 R1
R G IR R bV OINB R 0 -NRPC(NR INR R, whieln

R! and R'? are as defined above, or (iii) (C,.;p)cycloalkyl(Cy5)alkyl,

hetero(C, j»)cyeloalkyl(Cys)alkyl, (Cy jp)aryl{Cy.3)alkyl, hetero(Cs.5)aryl(Cy5)alkyl,

10 (Cg_-lz)polycycloary](CM)alkyl or hetero(Cz y)polycycloaryl(Cy 5 )alkyl (;ptionally substituted
with -R", -X°0R", -X5SRB, -S(O)R'?, -S(0),R?, -C(O)ORY, XNRIER!M,
-X’NRMC(O)OR", -C(O)NRPRY, -NRM*C(O)NRP R or -NR“CINR)NR¥R*,
wherein X°, R™ and R* are as defined above or (iv) together with R*forms trimethylene,
tetramethylene or phenylene-1,2-dimethylene, optionally substituted with hydroxy, oxo, (C,.

15 alkyl or methylene or (v) together with R forms ethylene, trimethylene or tetramethylene;
wherein any 1 to 3 annular atoms of any aromatic ring with available valences comprising R*

| optionally independently are substituted with halo, nitro, cyano, (C, ¢)atkyl,
halo-substituted(C, z)alkyl, -OR", -C(O)R?, -C(O)ORY, -C(O)NR"R",
-S(0),NRPRY, -X5NRPRE, -X°NRPC(O)OR Y, -XNRPC(O)NRPRY or

20 -X°NRPCNRPNRPRY, wherein X° and R are as defined above; or an N-oxide

derivative, prodrug derivative, individual isomer and mixtures of isomers; or a

pharmaceutically acceptable salt thereof, but excluding compounds of the formula

5 p%
R R
H N
11 S
R N. Z
O R3 R4

in which R? and R* are each hydrogen or (C,)alkyl, or together with the carbon atom to
25 which they are both attached form (C; s)cycloalkylene; R® is hydrogen or (C, ¢)alkyl; R? is
(Co.12)aryl(C g)alkyl, hetero(Cs.12)aryl(C, g)alkyl, (C, s)alkyl or cyclohexylmethyl; and R* is

4.



20 X' and X3 independently are -C(O- or -S(0)2-, X2 is -CRSR9 -,

Y

-CH2CR R9- or -CRBROCH,- andiXa is -CHRLl-, -CH, CHR10: pr - CgF%@Hﬂﬂ%

wher ei n: i ogen or (Cl _6)alkyl, R9is (i) (Cl1_6)al

hal o-subs?%%ﬁ%%%%. 6)al kyl optionally substituted with %’?}5‘!"&5"‘7
-S(OR11, -S(O,R11, -C(OR', -C(OOR', -NR'R 2, -NR 2C(O) OR11,
-C(ONR'RL2, -S(O2NR'R 2, -NR 2C(ONR'R 22 or -NR 2C(NR12)NR'R12, wherein
R' is hydrogen, (C _6)al kyl, (C3_12)cycl oal kyl (C0. 3) al kyl,

het er o( 1€ | iy | (;CO I I | or

het er o %6_@)% a%’;%'%&ﬂé3§Saqg%$&’gh%wﬁ??lk&%?}#§ggﬂé)% ﬁc%r%le%(§(gf'k2§/alr¥1(%"r (ii)
(C3-12) cymkoral kyl (C0_3) al kyl, hetero(C3_12)cycl oal kyl (0. 3) al kyl,
(C6.3,)aryl (CO.3)al kyl, -25 WO 00/55125 5 SEP 2003 PCT/ US00/ 06747

het er o( C5- 12) bn ariofh€d p8)iaulkndmbodEeent X pleseny tivertiop 1€186:s 8) the legd ofor

het er o( C8- 12 I ¥%¥cl a%( CO_3)al kyl optionally substituted with -R13,

- X50R13, €% 3! @e‘%ﬁ , -S(O;R13, -C(OR13, -C(OOR13, -X5NR13R14,

- X5NR14C( O OR13, -C(O NR13R14, S(O, NR13R14, 5 -NR14C(O NR 3R14 or

-NR 48( NR14) NR13R14, wherein X5 is g bond or nmethylene, RI3 is

(C3_12)cycl oal kyl (C0_3) al kyl, het %&O( ~28) cycl oal kyl ( Ca3) al kyl ,
(C6_12)aryl (CO. 3}al kyl, hetero(RGB/_ | (CO. 3) al kyl,

(Cs_12) pol ycycl oaryl (C0. 3) al kyl “or  h¢fefo( C$- 12) pol ycycl oaryl (CO 3) al kyl
and R 4 is hydrogen or (C -6)alkyl, oR°10 (iii) together with R5 when X2 is
-CHR9- forns tinethylene, tetranethy e or phenyl ene- 1, 2-di net hyl ene,
optionally substituted with 1 to 2 o ydr oxy, oXO, (Ci-4)alkyl or

.methyl ene; . wherein any 1 to 3 annular atons of any aromatic ring with
.avai | abli®@ wWhiFences conprising R are optionally independently substituted

With halo, ni Q. SYBRS rdGhiala) &'

rS
6 2 . 3 2
R \N/X\leg RT/N\Xq"X\N/X\XI/%
e &S
@ ®)
wherein:
10 X! and X® independently are -C(O)- or -S(O),-,

X? is -CR®R’-, -CH,CR®R®- or -CR®*R°CH,- and X* is -CHR’-,
-CH,CHR- or -CHR'°CH,-, wherein:
R®is hydrogen or (C, ¢)alkyl,
Rs (i) (C,.¢)alkyl or halo-substituted(C, ¢)alkyl optionally substituted
15 with -OR", -SR!, -S(O)R!, -S(O),R}, -C(O)RY, -C(O)OR", -NR!'R"?,
NRPC(O)ORY, -C(O)NRMR™, -5(0),NR!'R!% -NR¥C(O)NR"R! or
NRP2C(NRZ)NR R, wherein R is hydrogen, (C,.¢)alkyl,
(C412)cycloalkyl(C, 5)alkyl, hetero(Cs y5)cycloalkyl(Cy 3)alkyl,
(Ce.12)aryl(Cy.5)alkyl or hetero(Cs.,)aryl(Co.a)alkyl and R™ is hydrogen or
20 (C,.e)alkyl, or (ii) (Cs.jq)cycloalkyl(Cy 5)alkyl,
hetero(Cs ;5)cycloalkyl(Cy.s)alkyl, (Cq.;)aryl(Co.z)alkyl,

-25- ' g



15 hal o-substituted(Cl_6)alkyl, -OR', -C(OR S5, -C(OOR 5, -C(ONR 5R15,

- -S(0 2 R15R15, _X5NR15R15, -X5NR150(O)CR 5, -X5NR15C(O) NR15R 5 or

.- X5NR15C( NR15NR15R15, wherein X5 is as defined above and eaeh§ i§EP 20 2003
|ndependent‘?/90i’f§51¥§ydr ogen or (G .6)alkyl, and R10 is hydr odR§IT/ER00/0&T47

Jal kyl; 20 R5 and R are independently hydrogen, (d-6)al kyl or as defined
above; and R6 is -X6X7R16, wherein X6 is -C(O- or -S(O2-, X7 is a bond,
-0- or -NR 7-, wherein R17 is hydrogen or (Cl 6)alkyl, and Ribis (i)
(d-6)al kyl or hal o- substltuted(C al kyl optional| substituted W th
-OR', -SR ", -S(0Rrero((gigyryii&qs)al @9@)90:! C -NR12C( O) OR",

are ks def ?ﬁ’ed%atot%@&éﬁmsﬁt@?@e%% ttﬁﬁ%mﬁw%g we pen R and K2
het er o( C3. 6) cycl oalkpRICXK R, Ksl(b)R”(@@OJﬁ)W-Et@ 33¢ ?étmll

het er o( C5-12) aryl ( CO. 3)a| kyl, (CO_ 12)p ycycl oar I(CI)
het er o( C$- 1?) pol yc?éNBéaﬂ?g}‘I GXiNRé)’@(IOé@IR JOEEGQ)NRI 3|1:~3/ ,SOEENR vmth 1to 2 of

-R13, -X50Ri 3, -X59R13 - 13 OOR 3 VNR13R14, -26 WD
00/ 55825 5 SEP 200§4R|5E§ﬂ OETPB? @M&Bgmmmx&m bgrd R 4,
_NR14C(O NR13R 4 0 46 etelR X5, R13 and R 4 are as
defi ned above; V\/nelgleétlhgﬁ&e R (@)”%ﬁgééﬁ ;a?]%n’s of any aromatic ring with

avai | abl e val encesheeRs7r, i 5 Rbalk QC fitioral by epagdent |y are substituted
with halo, nitro, cyano“?ga % &? % %o%ﬁtltuted(a 6) al kyl , -OR15,

-C(OR15, -C(O mllﬁtem(@(s@))m@mﬂkyl (&@@@mm&cm)ﬁmﬂwsm5

_ X5NR3SC( O) OR15, -X5N R35C(NR 5) NRI5R15, wherein X5
and R5 are as defieid gé&wﬁy Cng/)atkésg IS(IEEPT‘@GQIOKW #kdeordef i ned

bel owy R3 is hydr 0@ fr«{t(]%l—“}r{l)l)ﬁl \513(«3'11 s aéltrlg?];ﬂax?ﬁg r%?étﬁiye?ea@&{a?ngﬁhgﬁné ()

hydrogen, (ii) (Cl | 0-subst
substituted with limh leneSRiZ-;dtm&ﬁSi))aﬁ optiSDy 2Bstituted QIiR'L 1o-AL&fByERxy, - NR'R72,

-NR12C(O OR', --C(ONR'R17, -NRI2C(O NR'RL7 or -NRI2C(NR 2)NR'R 2, wherein
oxo, (C,. 4)a1ky1 or methylene; wherein any 1 to 3 annular atoms of any
aromatic ring with available valences comprising R® are optionally
independently substituted with halo, nitro, cyano, (C,_¢)alkyl,

15 halo-substituted(C, g)alkyl, -OR!, -C(O)R', -C(O)ORY, -C(O)NR"RY,
-S(0):NRPRY, -X’NRR", -X’NRC(O)OR", -X*NRPC(O)NRPRY or
-X°NRPC(NRPNR PR, wherein X° is as defined above and each R
independently is hydrogen or (C, g)alkyl, and

R is hydrogen or (C,o)alkyl;

20 R* and R are independently hydrogen, (C, ¢)alkyl or as defined above; and

R8is -X*X’R, wherein X° is -C(O)- or -S(0),-, X is a bond, -O- or
-NR".-, wherein R is hydrogen or (C, ¢)alkyl, and R is (i) (C,.¢)alkyl or
halo-substituted(C, ¢)alkyl optionally substituted with -OR'!, -SR, -S(O)R!,
-S(0):R", -C(O)RY, -C(O)ORY, -NR'R”?, -NRC(O)ORY, -C(O)NR!'R*,

25 -NREC(O)NR!R"? or -NRPC(NR!NRVR'?, wherein R!! and R*? are as defined
above, or (ii) (C; ¢)cycloalkyl(Cy.1)alkyl, hetero(Cs g)cycloalkyl(Cy.a)alkyl,
(Ce.12)aryl(Cys)alkyl, hetero(Cs.;»)aryl(Cy 5)alkyl, (Cs.y2)polycycloaryl(C, s)alkyl or
hetero(Cy.15)polycycloaryl(Co.5)alkyl optionally substituted with 1 to 2 of -R%,
-XP0R™, -X°SRY, -S(O)R", -S(0),R'3, -C(O)OR", -X’NRPR",

-26-



R' and R 2 are as defined above, or (iii) (C3-12)cycloal kyl (C0. 3)al kyl,
het ero( C3_1, )cycl oal kyl (C0.*3¥al kyl, (C6.12)aryl (C0_3) al.aky!);, 5 SEP Zuu3
het er o( C5. Co_3)al kyl, 15 (C9.1,)pol ycycl oaryl (CO_

het er of cs_‘fz‘%"g{)s?ifgycl oaryl (Cb_3)al kyl optionally substitut %‘gjr év‘:’"(“?%g“les,
- X50R13, -X5SR13, -S(OR13, -S(O,R13, -C(O OR33, -X5NR13R14,

-XSNR 4C( 0O OR13, -C(ONR 3R14, _NR14C(O NR13R14 or _NR14C(Np 14) NR13R14,
wherein X5, R33 and R14 are as defined above or (iv) together with R2 forns

trimethyl ene,_Xsmptf*c@@ﬁjmyl_@@mwpgh,eMe@@%\qﬁwﬁhr&t hyl ene, optionally
substituted with hydroxy, oxo, (C - 20 4)alkyl or nethylene or (v) together
with R3 for neN& 1SINBHNRERMmehirgineliz ROt artder ¥ areedshieFianesbovdienteigin any 1 to 3
annul ar atons of any aromatic ring with avail apl e val ences conprising R4
optional Iy i Hd@PERABAT foms phany AsmRti¢ Hing Win 2y akahle valerices eompsigma R '

s r Gy B RSB 0 ) Sl 0

- XSNRs SO O) NRARR uBsilitedl, JXRYRLERINRE@)NR SRS oRbet@io)NxBRrand R15 are as
defined above; -or an N-oxide derivative, ~~prlodrug derivative, individual
i somer and mi-X{QNR B, SEDRERE, -EINRPCHMORACHKINREL(ONRIER Ept abl e sal t

t hereof, but %H&i ng,.conpounds of the fqrmula WO 00/55125 R11\ W5 SEP

2003 PCT/ USO%/ 7 Ng I‘Wﬂﬁéfi"ﬁiﬁﬂ%}ﬁé( RAd & eatg 28 HehiRedebgen or (Cl- 6) al kyl ,

or together wst n i ey are both attached form
(3. 8) oyl oaﬁ&&%‘%&ge@;?@‘-%@%?%é%%%@%@%hw; RO is

(C6_12) aryl ( R iShyairdaeh, (WehAKA(0as dimWeldel anal kyl, (C4-5)al kyl or
cyclohexyl'methyl; and R* is C(ORL8 wherein R18 is

“het ef®( C3. 12REyclivadrygen, (6T L2lkylyor h@o-sepstithied(@)diel eptvhaly S@)samydd( CO.
6) al kyl, .i.n uf e ,medj nt for .freating a disease in an
ani mal NH‘W@E%&#@@%L '%@9@% '\/T‘g{@@owﬁt%%g}%g ‘%‘13?}9 pat hol ogy and/ or
synpt omajgk ut| i e, 1 BT al | ON

LT i1 s e T i B ChP AR The Fol T MUt Ry neERd i t he
speci f i Gt imiR'Aae 2 ldefifnel adbbee, deliiin ed, feyclodiRylpoy pargs of this Application

and have the neanings given this Section: "Alicyclic" nmeans a noiety
char act é’reie‘z"éﬂa-blﬁ}’@pal&wg‘émlﬂlk}’fdﬁchﬁ@?ﬁ@bﬁ@lhﬂab@w(ﬂm3)aull@8@)dﬂwb n-aronmatic

FIng St R A 8, B H S SR e RS Sl o b Seang MY

with -R"?, -XP0R ", -X*SR%, -S(O)R'?, -S(O),R", -C(O)OR™, -X*NR"R!,
-X’NRMC(O)OR ", -C(O)NR”R"‘, -NRMC(O)NRPR! or -NRM“*C(NR')NR R4,
wherein X, R™ and R are as defined above or (iv) together with R?forms trimethylene,
tetramethylenc‘or phenylene-1,2-dimethylene, optionally substituted with hydroxy, oxo, (C,.

20 yalkyl or methylene or (v) together with R? forms ethylene, trimethylene or tetramethylene;
wherein any 1 to 3 annular atoms of any aromatic ring with available valences comprising R*
optionally independently are substituted with halo, nitro, cyano, (C, ¢)alkyl,
halo-substituted(C, ¢)alkyl, -OR?, -C(O)R?, -C(O)OR", -C(O)NRVRY,
-S(0)NRPRP, -XNRPRY, -X*NRPC(0)ORY, -X°NRC(O)NR R or

25 -X°NRPC(NR™)NRRY, wherein X° and R are as defined above; or an N-oxide
derivative, prodrug derivative, individual isomer and mixtures of isomers; or a

pharmaceutically acceptable salt thereof, but excluding compounds of the formula
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be saturated or partially unsaturated with two or nore double or triple
bonds. 15 "Aliphatic" ngans a noiety characterized by strai ggt orﬁrfnched
chai n arrangenent of the constituent carbon atons and may“b Skl 8 ed or
partially W&Vt ed with two or nore double or triple baeOgISO0/RG7#R/| "

i ndi cated al-one neans a straight or branched, saturated or unsaturated

al i phatic radical having the nunber of carbon atons indicated (e.g.,
(C1.6)al kyl includes 20 nmethyl, ethyl, propyl, isopropyl, butyl, sec-butyl,
i sobutyl, tent-butyl, vinyl, allyl, 1-propenyl, -isopropenyl, 1-butenyl,

2- butenyl, 3-butenyl, 2-nethylall e ynyl , ILT propynyl, 2-propynyl, and
the like). Al kyl indicated q@llQart of %II ar radical (e.g., as in

aryl al kyl) means a straight or Nran Saturated or unsaturated

al i phatic dival ent radical havidg th # of atonms indicated or when O
atons are indicated neans a bond (e.g., ~3)al kyl of -28 WD 00/55125 5
SEP 2003 PCT/ USQ0/ 06747 (C3.12) cycl oal k Iyﬁ*CaS) al kyl means a bond,

net hyl eni& WEERIY apeR” are icae hydreasa or (s yaréeanphas yéth the carben atpmdy |

"Al kyl eng; nl ess, i.ndj cat ot herw se ans,sa straight or. branghed,

sat ur at ef 5P Léhet}’nag%mfﬁ ﬁtt%%,egg?%&;ﬂcgaoﬂ}(ﬂe %At 1% %%gﬁﬁ °h é@w)@@mﬁ;}ﬁ umber of
car bon AT d SR 1. | i l 1(+CH, -),
ct hyl ene B B B R Dy R PR e

(- CH, eH(CraBRtHvhreintRet isarepdrhl, eNeycloakGh(CHBH1 . )alky] ar Hetidref@yl, Hae1(C,,

(-CH, CH=CHCH2-), 2-nethyltetranethylene (-CH2CH(CH3)CH, CH2-),
pent amet d3KEn g the m@y@ﬁﬁw@mmwm&ﬁa tepdng ¢ fisgase popn anisealip Mdicht he

i nstance_ [ 1S hvdro an t aken together. with R7Z. forms :
opt i onal (fay %gﬁsg]u%cgt% }t{{ é?xgelégf]tre?g?e%ﬁy%ﬁgg}( %nd?ﬁ’rlSﬁ?&f%?agﬂoﬁor{}ﬂ%dﬂ‘g%ﬁs?ow ng: in
which Ris an optional hydroxy or oxo group and X and R' are as defined in
" the Summary of the Invention. "Al kylidene" nmeans a straight or branched
saturated or unsat ur at eQETAILEPpPasCRIPTION 0RTBRINVENTIgNadi cal havi ng t he nunber
of carbon atons indicated (e.g. (C3_6)al kylidene includes nethylene (CH2),
et hyl i dene (CHCH3), isopropylidene (CC(CH3)2), propylidene (CCHCH, CH3),

al l'yl'i depgr GEHGHCH2) , and the [ike).

10 Unless otherwise stated, the following terms used in the specification and claims are

defined for the purposes of this Application and have the meanings given this Section:

“Alicyclic” means a moiety characterized by arrangement of the carbon atoms in
closed non-aromatic ring structures having properties resembling those of aliphatics and may
be saturated or partially unsaturated with two or more double or triple bonds.

15 “Aliphatic” means a moiety characterized by straight or branched chain arrangement
of the constituent carbon atoms and may be saturated or partially unsaturated with two or
more double or triple bonds.

“Alkyl” indicated alone means a straight or branched, saturated or unsaturated
aliphatic radical having the number of carbon atoms indicated (e.g., (C,.¢)alkyl includes

20 methyl, ethyl, propyl, isopropyl, butyl; sec-butyl, isobutyl, zert-butyl, vinyl, allyl, 1-propenyl,
isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-methylallyl, ethynyl, I-propynyl, 2-propynyl,
and the like). Alkyl indicated as part of a larger radical (e.g., as in arylalkyl) means a straight
or branched, saturated or unsaturated aliphatic divalent radical having the number of, atoms

indicated or when 0O atoms are indicated means a bond (e.g., (Cy3)alkyl of

~28-



"Am no" neans the radical -NH . Unless indicated otherw se, the conpounds
of the invention containing:amno noieties include pratected %@rﬂ/ tives
thereof. Suitable protecting 20 groups for am no noieti es”ihd dz cetyl,

t ert - but oxXYOMBERF| , benzyl oxycarbonyl, and the |ike. "ARGHIS00PEET udes
humans, non-human manmal s (e.g., dogs, cats, rabbits, cattle, horses,
sheep, goats, swi ne, deer, etc.) and non-manmals (e.g., birds, etc.). -29 5
SEP 2003 WD 00/ 55125 PCT/ US00/ 06747 "Aryl" means a nonocyclic or bicyclic

ring assenb fys r.ljnked by singl e nd) containing the total
nunber ¢ 3-&#‘%&%@;‘&%%953]3‘51&‘32}%3%@5@@&‘?&3&% E‘gﬁelgégﬁn?tf'ﬂﬁn%s conprised of 6
ring carqb ngd. &S amomati ¢ or when fused wwth a second ring forns an
aronat i clbl(ri)llgtr}ll feg@%%f)%@ékg@' exanpl e, (C6. 12)aryl includes phenyl, naphthyl
and bi phenyl yiAlkflene®( oiitedsiifdicaiRPotBerdvifDiehns AMieiphi ¢t HrhRhe)Rahiatddasit at ons

make up an unsaturated ring system all atons in the ring systemare sp2
hybri di Zasetagated M@hmPGdIVﬂMcabha\png thengoberi saiben eigmnslindicaterhieg. 2.

"“Car bamoyl " ns.the, radical - ).NH, .. Un s..J.ndi cat ot herw se, the
conmpounds? _ A ot /n Aoy cl ude protected

St SR RaE Meiisr P EoR T S ng M sT LBy iy Fant B,

derivatives, O~H.DERE i t i r rbanoyl noieties
i ncl ude (\S%ﬁ}%?}w? tQ ?ﬁ%}!{]%%%%@E%%fﬁ?ﬁb%@ﬁ&%cgwggﬁ%fh?legﬁd the Ii ke and
bot h t he-CHYOIRCH, - apbueh dbect €H,CHeCHCEL ) VB siefhglttrapdiiyiléhet he scope of
the invention. "Carboxy" means the radical -C(O OH Unless indicated

ot her wi SEH{FNEheBAds). reitampibylens 6O H A aCHyn gné thetibs)y Fesi et i es

i nclude protected derivativessthereof. Liapl e S _pr.ot in roups for
car boxy REPRE BEniiaids daeimn B i eERen a1 kexiedit i Tores etog iRy -
meangy a siedidiall BEnOhyRAS IsliMhdnied B9 oBbRthg, MONOCYClic ring, bicyclic ring
assenbly (directly Iinked by a single bond or fused) or bridged polycyclic
ring assenbly containing the nunber of annul ar carbon atons indicated, and
any carbocyclic ketone, thioketone or imnoketone derivative thereof
(e.g., (C3.12)cycloal kyl includes/cyclopropyl, 20 cyclobutyl, cyclopentyl,
cycl ohexyl, cycl ohexenyl, 2,5- | ohe adien?l, bi cycl ohexyl yl ,

cycl opentyl cycl ohexyl, bicycl o[ 2. oCtyil”s adanmant an-i -yl, ~—— - B
decahydr onapht hal enyl , oxocyclohenyl, di'oxocycl ohexyl, thiocycl ohexyl,
2- oxobi cycl o[ 2. 2. 1] hept-1-yl, etc. g1l

in which R is an optional hydroxy or oxo group and X' and R" are as defined in the Summary
of the Invention.
“Alkylidene” means a straight or branched saturated or unsaturated, aliphatic, divalent
15 radical having the number of carbon atoms indicated (e.g. (C,¢)alkylidene includes methylene
{(CH,), ethylidene (CHCHj), isopropylidene (C(CH,)»), propylidene (CHCH,CH,),
allylidene (CHCHCHS,), and the like).
“Amino” means the radical -NH,. Unless indicated otherwise, the compounds of the
invention containing amino moieties include protected derivatives thereof. Suitable protecting
20 groups for amino moieties include acetyl, zert-butoxycarbonyl, benzyloxycarbonyl, and the
like.
“Animal” includes humans, non-human mammals (e.g., dogs, cats, rabbits, cattie,

horses, sheep, goats, swine, deer, etc.) and non-mammals (e.g., birds, etc.).
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"Cycl oal kyl ene" neans a saturated or partially unsaturated, nonocyclic ring
- or bridged polycyclic ring assenbly cont ai ni ng the’number of annul ar
carbon atons indicated, 25 and any carbocyclic ketone, thi ek&t SR 4583

i mi noket one3&PFEEi ve thereof. For exanple, the instance HREPEINSHG and
R5 together with the carbon atomto which both RO and R5 are attached form
(C3_%)cycl oal kyl ene" includes, but is not Iimted to, the follow ng: WO
00/55125 k NX1 X R7 R7 . 5 SEP 20 PCT/ US00/ 06747 in which X and R7 are as
defined in the,Susmary of the lnv . "Dise y | |1 cI udes
any. unheal t hy - ASHATERSA BPGEC Hr Her %ﬁ@ﬁ@ el SE kel Fnd®
unheal t hy,og@NdntdRRe Wit 91}{6% O di A GRLrel o
vetermar? ?herapy appltlgte to tﬁfat anlmgl1 Om 3 &Ih redpeacgﬁﬂlé(}@ of such
t her apy. coth@risdd aficning daetan sitdneandds imoalatie MWM withialsessnd il foahesh

ot herw se, the _conpounds_of the invention containing guanl di no noi eties

i ncl ude mqwaé@trm ageemblnt For esamplréEenrary! swmd@wéerpﬂmae fﬂwh@ldgblphqwlyi or

am no i eties,include acet oxycar bon I oxycar bonyl , and
fhe Tide. 10"~ AR TRdE T Polrb e b RS BRR M ok & ﬁﬁpﬁ%&fﬁ@?. tut ed
al kyl™,  a%03yd&aum ﬁBmE’fHﬂ-leﬁfl ?ys%rn%&@’s TRRIzed zlﬁﬂlthe ﬁ)%%hhfb’éf one or
more "hal o” atoms, as such terms are dgflned In this Applicatio

Hal o- substcctrontsaeleqm kydn +2c| udes hal oal kyl, di hal oal kyl, tri hal oal kyl ,

per hal oal kyl and the |ike (e. hal o- substltut ed (Cl_3)al kyl includes

chl or onet hyl , @W@Pﬂnﬁ%ﬁtﬁe&dﬂq%&@)ﬁﬁhypn%slﬁq&qaﬁdfﬂ* feythe

2,2,2-1 fl th hl t hyl
2. 2.2 UL USIORL Pl RSEL VLRSI bR kL RROR A Lol Sl grost 1
provi ged Hehddf. S0RaHE pfRiEnd ouﬁmrearaﬁnésﬁmﬁém%%ae& REGID. indicated, is

repl aced by heteroatom noi ety selected from -N -0- or -S-, V\,herel n

R i s hydragbwoxyaa@ibdyhbenglyloaycasbquybtaed thedie @ndbpth mndnmamhteﬁ&ndlpngected
cont ai ne therel&ls conmprised of 5 to 6 ring nenber atoms. For exanple,

het er o( CS*APAPS, ld@tmggﬁsi’??et%ﬂée i¥EtCRat i on i ncl udes benzofuryl,

benzooxazol yl #Carboxy” means the radical ~C(O)OH. Unless indicated otherwise, the compounds
of the invention containing carboxy moieties include protected derivatives thereof. Suitable
15 protecting groups for carboxy moieties include benzyl, zert-butyl, and the like.

“Cycloalkyl” means a saturated or partially unsaturated, monocyclic ring, bicyclic ring
assembly (directly linked by a single bond or fused) or bridged polycyclic ring assembly
containing the number of annular carbon atoms indicated, and any carbocyclic ketone,
thioketone or iminoketone derivative thereof (e.g., (C;.;p)cycloalkyl includes cyclopropyl,

20 c.yclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, 2,5-cyclohexadienyl, bicyclohexylyl,
cyclopentylcyclohexyl, bicyclo[2.2.2}octyl, adamantan-1-yl, decahydronaphthalenyl,
oxocyclohexyl, dioxocyclohexyl, thiocyclohexyl, 2-oxobicyclo[2.2.1]hept-1-v1, etc.).

“Cycloalkylene” means a saturated or partially unsaturated, monocyclic ring or
bridged polycyclic ring assembly containing the number of annular carbon atoms indicated,

25 and any carbocyclic ketone, thioketone or iminoketone derivative thereof. For example, the
instance wherein R? and R? together with the carbon atom to which both R® and R are

attached form (Cyg)cycloalkylene” includes, but is not limited to, the following:
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benzdthiazolyl, [2,4"]bipyridinylyl, carbazolyl, carbolinyl; chronenyl ,

cinnolinyl, furazanyl, fury},s imdazolyl, indazolyl, ‘indolyl, indolizinyl,

i sobenzofuryl, isochronenyl;”isooxazolyl, isoquinolyl, ‘ispﬁhﬁ&?oﬂ%ﬁ,
napht hyri diwghkossesazol yl, perimdinyl, 2-phenyl pyridyl, phticaisnseonzi?
pteridinyl, 25 purinyl, pyrazinyl, pyradazinyl, pyrazolyl, pyridyl,
pyrimdinyl, pyrrolizinyl, pyrrolidinyl, pyrrolyl, pyranyl, quinazolinyl,
qui nol i zinyl, quinolyl, quinoxalinyl, tetrazolyl, thiazolyl, -31 WO

00/ 55125 5 SEP 2003 PCT/ US0Q/ 06747 4-thiazol -4-yl phenyl, thienyl,

xant henyl, and the |ike. Suitable protecting-groups include

tert-but oxycarbonyl, benz car bonyl, ben3 4- met hoxybenzyl ,
2-nitrobenzyl, and the, | Akbgerocycl alk nmeans cycl oal kyl, as
defined herein, provided tbat ones or nore~of 5t he<ring menber carbon
atons indicated is repllac¥d byXhet er oat om etysel’ected from-N -NR-,
-0-, -S- or -S(O2, wherefm R is hydrogen, {€l4)alkyl or a protecting
group, and any carbocyclTc ketone, thioketOne or im noketone derivative
t hereof (e. e tEFﬁl het er o( C5_12) cycl oal kyl i ncl udes

[1,4"]Dbi B Bg’?ci“léih e 1 are@s Hglneg o BEoTUmmanys Birdnypen-

L. or phol | - 4 BLBLLAuly 1B BEAS L EREREAY b Pl RO Micer,

pi razolinyl, pyrr arnu

Sui t abl e apd BlcR@kd MGMEA TohdGMFBichiBAl b vah @S AbPRBMERt thaRMED Y car bonyl

benzyl, 4-nethoxybenzyl, 2-nitrobenzyl, and the |ike. For exanple, a
conpound veierify thekegy appliedrieithat Riimiab ipi, per sfie gffgcty’l chaubbbthekapyay exi st as

"Bt oxycar bony | GPBUATG HEmS PREATEBEC AHONBt ridrs Sl sbeure

oxy P BByE, - and bt : _
P ot or oodomBriebt 68 hhERTor Sntainthl Budlidl nRRE riludelfokMERlves o
provi ded thelrdddlt Seindlefro®riy @bufsier ahing misieindaddarnit erBbittdicedbed, 1S

repl aced by heteroatom noiety selected from-N, -NR, -0-, -S or -$5(0)2-,

wher ei n Renayldsyearonpeh and thedikes) al kyl . For exanpl e, the instance wherein R3
and R4 togethe carBf())g%1 tomto, which both R3 20 and R4 are
I

wth t
at tachfed for m HEPefHEREIETeF RIPEAECPncl udes, but is not linited to,
the follow nepyReufRinfed H&yl, as a group or part of a group, means “alkyl” substituted by

one or more “halo” atoms, as such terms are defined in this Application. Halo-substituted
élkyl includes haloalkyl, dihaloalkyl, trihaloalkyl, perhaloalkyl and the like (e.g.
halo-substituted (C, 5)alkyl includes chloromethyl, dicloromethyl, diflucromethyl,
15 trifluromethyl, 2,2,2-triffnoroethyl, perfluoroethyl, 2,2,2-trifluoro-1,1-dichloroethyl, and the
. like).
: “Heteroaryl” means aryl, as defined in this Application, provided that one or more of
the ring member carbon atoms indicated, is replaced by heteroatom moiety selected from
-N;, -NR-, -O- or -S-, wherein R is hydrogen, (C, s)alkyl or a protecting group, and each
20 ring contained therein is comprised of 5 to 6 ring member atoms. For e}liample,
hetero(Cs._j5)aryl as used in this Application includes benzofuryl, benzooxazolyl,
benzothiazolyl, [2,4'Tbipyridinylyl, carbazolyl, carbolinyl, chromenyl, cinnolinyl, furazanyl, furyl,
imidazolyl, indazolyl, indolyl, indolizinyl, isobenzofuryl, isochromenyl, isooxazolyl, isoquinolyl,
isothiazolyl, naphthyridinyl, oxazolyl, perimidinyl, 2-phenylpyridyl, phthalazinyl, pteridinyl,
25 purinyl, pyrazinyl, pyradazinyl, pyrazolyl, pyridyl, pyrimidinyl, pyrrolizinyl, pyrrolidinyl,
pyrrolyl, pyranyl, quinazolinyl, quinoiizinyl, quinolyl, quinoxalinyl, tetrazolyl, thiazolyl,
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FNSSNrI><N ,NCN,NCNN-2 _ 1 N '"_1S1I-," ROin which Ris hydrogen,
. (Cl.5)al kyl or a protecting group and R2 is as defimned in the Sumar of
the Invention. -32 WD 00755125 F 5 SEP 2003 PCT/ US00/ 0674¢ § SEP 20

" Het er opol g o0/sa23/| * means pol ycycl oaryl, as defined her eiygr/escceets7 one or
nore of the annular carbon atons indicated are replaced by a heteroatom
noi ety selected from-N., -NR-, -0-, -S or -S(0O2-, wherein Ris
hydrogen, (C3_6)al kyl or a protecting group, and any carbocyclic ketone,

t hi oket one or i m noketone derivative thereof 5 (e.g.,

het er o( Cé-thizzqidiyipheslyb alkigiyli xesitheawk a8d thedikby Suitatdé-puptactiog groyps, include

r5n,) ? p E b |8 i @F%&S{)&%&%ﬂ’%ﬁ%’é?%&w@b%}yih{%zfj}rl ,O 4-r2n|&_:|fh[o::>liﬂd§én23%? E—tniht%/olialexgzlyﬂélnﬁ the

1,2, 3, 4, gy b6- hexahydro-[ 2, 2' ] bi pyridi nyl yl,

2, 4- di oxo- 3, 4-di hydr o- 2H qui nazol i nyl, 3-oxo0-2, 3-di hydr obenzo[ 1, 4] oxazi nyl ,
etc.). "Hetertiastemtyldodky*” nieand exdsalicylN as dbitied hélein, pBvided traBe) ormor¥/aer €i N

Ris 10 hydrogen, (Cl_6)alkyl or a protecting group. "Hydroxy" neans the
radi cdl themnguaineles canban etpresdngdichied v replacadry hetarpyomdsoiely selbaed fromedt, i on

cont ai ni hydroxy ragjcals includ rotected derivatives thereof. Suitable
prot ect i %R“gf U’p'é' %‘%ﬁ?&a?‘%ﬁ 1 ilﬁgycgggqnn@rltﬁwygé’ﬁiQTOt%HEﬁ #19up 3 @Y For
exanpl e, &ﬁrﬁﬁ’@k@? : 3, [P i hydr oxy noi ety
exi st asc%ti)t er th%leﬂﬁ%?lge?%ﬂg%rg'n%?dﬁgﬁ%ghﬁ%p 2%?%6&33‘??\}@%‘33’%, e.g., Wwherein

RO is behasgto(RyDeyetydlkyl damdudeat] b AtTbipipsripinglyk ilgdreddzolylpr ot ect ed derivatives
fall within the scope of the invention. "l m noketone derivative" neans a
deri vat | PerRhigHId; hiegphdie-trylpipsyidingl.NiRyerazinil cpiperidyl. Rijagoliginit. drapoliovyl,
(C3_6)al kyl .. "] soners" .nean coppqun of., Fo l.a | having identical

ol _ec’??l a?%focl)lrnﬁij P&‘g&bd?ﬂz%“ia\l‘(fi’f‘ﬁy i W%tsthee{ﬂf%t 3&%3@? p?éﬁﬂ%%@“ﬁ?‘“%ﬁ%li ng of
their at QpBmAsxyclbbi, Bz H0E SERBNY? heh\B] 4 mel@Toent ), SRAfBenyE AHEEE t hat
differ in the arrangenent  of "thelir atons Iin space are termed "stereo

like. For example, a compound of Formula I wherein R! is piperidin-4-ylcarbonyl may exist

as either the unprotected or a protected derivative, e.g. wherein R is
1-zert-butoxycarbonylpiperidin-4-ylcarbonyl, and both the unprotected and protected
15 derivatives fall within the scope of the invention.

“Heterocycloalkylene” means cycloalkylene, as defined in this Application, provided
that one or more of the ring member carbon atoms indicated, is replaced by heteroatom
moiety selected from -N;, -NR-, -O-, -S- or -S(0),-, wherein R is hydrogen or (C, )alkyl.

For example, the instance wherein R> and R* together with the carbon atom to which both R?

20 and R* are attached form hetero(C, g)cycloalkylene” includes, but is not limited to, the

following:
R? R? R? R2
l | | |
. N @ N ) @
R VAN
O \O

in which R is hydrogen, (C,.s)alky! or a protecting group and R? is as defined in the Summary

of the Invention.
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i soners". Stereo isoners that are not mrror inmages of one another are

t er ned

"di ast ereones" and stiereo i somers that are nonstpers % b ® mrror
i mges ar ec}ﬁ, rﬂ&gﬂzs" enanti oners" or sonetinmes "optical isorr%? ‘?}bon .
Poives shYe

at om bonde

noni denti cal 25 substituents is terned

center". A conpound with one chiral center has two enantioneric forns of
opposite chirality is ternmed a "racemc m xture". A conpound that has nore
than one chiral center has 2° enantioneric pairs, where n is the nunber of

chiral

et her an individual® 7diast

cent e"‘ﬁete%%@l@%gw ﬁ&n@élﬁcﬁacs 101G RS I%%ei%%&&%t oflBY: %S 2S

reomer o m Xxture O i ast'ereoners, terned

a "di ast drecammelar carbbix bk indiVhedaro feplac@Bbpa hEErodR3mYe AR kel 2om -N;,
PCTI USOO' 06747 chiral center is present a stereoisomer may be characterized
by the ab¥BtuPe -Soff iIYMatWimrcioR is hydezanh(Gia)alise at eproteaiapgoup, and any

configuration reters to. the arrangenent .in spage of the substituents
at t ached “¥'8°Pife* ﬁtlof‘%fltg@%ﬁt%? ‘.’Ile’r\%ﬁf‘iOB?‘rg‘?%va&%t FFé’}acteri zed by the
absol 15te(&Q_pf,ét%f@gt_llz)?gleg%cr%ogr?ﬁg%\l%lgB[@&ihg&ﬁl 6guiﬁ%gna,gescrl bed by the R- and

S-sequenci hg rul es 0

and 5 Pre entions for

st er eoché6, Géktetrnhpiroqhiabling, 3,4eiHyods2 H-01, 8 Iraphtteidifivl] Madpheliny®fyridyl,
stereochem stry and the se%?rati on of stereo isoners are well known in the

art (e.gPipesdiaylphogiiahéSdth.
John W

garahydiod@lBipyyidinyBt.d edition, March, Jerry,

SoRs, k.. 1985) |t )i, toqd,.that th d
1 st 1 attisongad SR 2t Syprelne] oo SebRha- R0 bttt 6F For m 5
are meant to PERAKARATIAP AkhdRANSLIGRE 6L KL ISEONE Rw%ere%lﬁ%ufor 10

-exanpl e, the nane 1-(1-cyano-I-nethylethyl carbanoyl’)-3-net

tyl car banat e

«i s nednt hydrogere (Gdgalky! or a protecting group.
1S-(1-cyano- | - et hyl et hyl car banoyl ) - 3- et hyl ‘butél carbamate and 1R-(1-cyano-

1- et hyl et hy| CRYHEaRHYIPans-thetadip | nlessdndicae

AdeRTise. HiecompeundsE & ¢ or

oL 1 ¥ gy R R ARG AL O SRR 5 B SRR T

wher ei n bicﬁecftihg»‘?rdﬁ@k BRABArHFMoifiRs lchr MRzl AndlinkiiRe epbr AbAY

atom For exanp

QEorhPimesd

e, the i'nstance wherein RO~ together wth R7 forms

t ri met hy peRermeihEwheratnattic RE timthienghydict sumiesty dxist o bitlenihegmpidtted oeM Ri | | |
R11 in which X1 and R11 are as defined in the Sunpmary of the invention, and

may e r BroLciedflenyative, e.g., wherein R

20

25

is benzyloxybenzyl, and both’the unprotected and
_protected derivatives fall within the scope of the invention.

“Iminoketone derivative” means a derivative containing the moiety -C(NR)-, wherein
R is hydrogen or (C, ¢)alkyl.

“Isomers” mean compounds of Formula I having identical molecular formulae but
differ in the nature or sequence of bonding of their atoms or in the arrangement of their atoms
in space. Isomers that differ in the arrangement of their atoms in space are termed “stereo
isomers”. Stereo isomers that are not mirror images of one another are termed
“diastereomers” and stereo isomers that are nonsuperimposable mirror images are termed
“enantiomers” or sometimes “optical isomers™. A carbon atom bonded to four nonidentical
substituents is termed a “chiral center”. A compound with one chiral center has two
enantiomeric forms of opposite chirality is termed a “racemic mixture”. A compound that has
more than one chiral center has 2™ enantiomeric pairs, where n is the number of chiral
centers. Compounds with more than one chiral center may exist as ether an individual

diastereomer or as a mixture of diastereomers, termed a “diastereomeric mixture”. When one
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20 2, 2-nmet hyl ene and 1, 2-net hyl ene, respectively. "Nitro" rreans the radical

-NQ2. "Optional" or "opironally means that the subsequently_d cr @ﬁd
event or circunstance fimy or may not occur, and that the geBcd %tzb

i ncl udes | W@ 8MESER where the event or circumstance occur s pemarsomedrances in
which it does not. For exanple, the phrase 25 "any 1 to 3 annul ar atons of
any aromatic ring with avail abl e val ences conprising R6 optionally

i ndependently is substituted" nmeans that the aromatic ring referred to may
or may -34 5 SEA" 2003 WD 00/55125 PCT/ USO0/ 06747 not be substituted in
order  t octiegl penfgTihPrESEA @ stesapiromer mak be chareattrized by the abroldts adefigyatioy e "

means a |va |v<ta %f corrpou d of Formula Tin which, nitrogens are in an
oxi di zed 8y V! ¢eter, AnpRiTeonaEup el o dus ST REC e P s CRReEr Garra,

activity s the
essenti a?ttaggﬁcﬁég?e ‘?gﬁ%éiﬁt%ﬁ? %‘mog;j?c(%)prr\e\r(\:%l argtf%%ld |S%J§gglt as V\%ﬁ%%ﬁ%ﬁ

st r uct ur thkirahidalfcemetsi amﬂailesdmlb&h@}eﬁletmahd Sesdllehcibp oiled SRCAINSBABRI fldOCESSES.
"Pharmaceutical ly acceptabl e" neans t hat ich is useful in preparing a
phar néc eBItClQSaIC®M¢ﬂRS§1’P‘ foratereaebemical ngaresrlaiirs mealiasis forghe dezinginatich ofei t her

bi ol ogi ¢ er srabeand cl udes that, which is
alccep'? :ab‘?% e C n@sénfye d&%\? §fp\é\14§ 0 ‘gpﬁ%?clf LR G Sﬂ%‘#‘i‘rﬁb@ﬁﬁﬁéﬁg :ﬁ%ee !

" Phar maceaydyagald Urg%%@{eﬁ'@étﬁr”sﬁh E&tlom&%hslg SjoR W %9§d@é El{ml a |
whi ch are pharmaceuti cal [y accept abl’e, ine ve possess
t he desi t%3). hhﬂlmhrmbcmghmhe wemiels \ahd Plusfrrion wad irﬁthisn@ﬂaplié@u@mochea@lﬁbetl on
salts forned with inorganic acids 15 such as hydrochloric acid, hydrobromnc
aci d, suf9mpauad Sa%fi%mm?atqur%maw@ bwgméssptéaléaosﬁlblgmrewwm KBhusoforwi t h

2t . g, BaRl, AR PR ark R BB Dy RSy B Rl ﬁaee?? e,

mal oni ¢ @glude lSJé}l@j?drl'&'-Ilm%E}f}’ﬁilﬁ’ml"jEﬁ?ﬂc@’gL:'ﬂmeﬂli?'i fcéﬁin&jate %‘gﬂ%yﬁ n20| c

tartatic acid, citric acid, benzoic acid, hydr oxy

aci d, CI hmthy@tl@dmtbammd)emmt}adﬂm}dcarbmhaaasmtﬁpmmura,cmacbnua@»retﬂmmsuI fonic
aci d, 8Elanedlsulfonlc acid, 2-hydroxyethanesul fonic acid,

benzenes F acid, p- chlorobenzenesulfonlc acid, 2- naphthalenesulfonic

acid, p-tol uengsil f QG ans a derivative containing the moiety -C(O)-.

15 “Methylene” means the divalent radical -CH,- or CHy, wherein its free valances can
be attached to different atoms or the same atom. For example, the instance wherein R®

together with R forms trimethylene substituted methylene includes the following:

)
Rl
in which X' and R are as defined in the Summary of the invention, and may be referred to as
20  2,2-methylene and 1,2-methylene, respectively.
“Nitro™ means the radical -NO,.
“Optional” or “optionally” means that the subsequently described event or
circumstance may or may not occur, and that the description includes instances where the‘
event or circumstance occurs and instances in which it does not. For example, the phrase

25 "any 1 to 3 annular atoms of any aromatic ring with available valences comprising R®

optionally independently is substituted" means that the aromatic ring referred to may or may
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canphorsul foni c acid, 4-nethyl bicyclo[2.2.2]oct-2-ene-|-carboxylic acid,
gl ucoheptonic acid, 4,4'-nethylenebis(3-hydroxy-2-ene-|-c b%ll b@ acid),
3-phenyl propionic acid, trinmethylacetic acid, tertiary bltyl et2 aci d,

| auryl sul $wyrdozspei d, gluconic acid, glutam c acid, 25 hydpowysmpbisnoi c
acid, salicylic acid, stearic acid, nuconic acid and the I|ike.

Phar maceutically acceptable salts also include base addition salts which
may be forned when acidic protons present are capable of reacting with
i-norgani c or organi c bases. Acceptable inorganic bases include sodium
hydr oxi det bs edlistititeiin bajeatoeall pathasti scopehy thedrivelgionammoni um hydr oxi de,

al um num hydr oxi de and cal ci um hydroxi de. Acceptable -35 W) 00/ 55125 5 SEP
2003 PCT/ US0(Noevide deivghivssC msarsedarivati vigeo ! somapyidnfitiosmuls Ian s4Ed ani ne,

tvi et hanql am ne, .tronetham ne,. h y ' nd 1. i Kk -

* Pheny | GHEOR™S et et AYPERL-AskemOr o JaE IR IS PSS Mt fsrelqpical
wherei n t.hejy methyl ene noieties are attached at the 1- and 2-positions of
the phenylene noiety. For 5 exanple, a group of Formula (a), wherein RO

t oget ber w t t*ORo” ineeams thptrddimabl y substituted phenyl ene-I1, 2-di nethylene is
illustrated by the following formia: in which Ris an (%E)jti onal t}ydroxy or
(Cl_4)al kyl giPethslagygode dizgase Reansthe esseniied PR PHISEAED dQYRRBIYYHY the

I tion, 10 "P I " i ' [ '

| mked Byt LA tRB o TR el s by eh DS BRSRE Bt SR Y,
carbon atoms ‘%Qﬁﬁa%&ﬁ@ﬂéﬁ&éﬁbﬁle’aﬁmmatﬁ&t wHi6h is daetul Qire@dring 20f the fused
rings conprising the radical is aromatic, and any carbocyclic ketone,

1 hi oket optrmaceirtical obrepasitiondiat iis/genesadly shfer ot tog . apd ne{tigy . biolpgioheya| oar yl
dincludes indanyl, indenyl, 1,62 3, 4-tetrahydrqnaphthal enyl,

1,2-dP hy@h"éﬁ’aﬁ?ﬁtﬂﬁaﬂl@f%l)‘ila{’g Ekidsnibay ViR h%ﬁCFg%ﬁﬁﬁ%n‘W&&?H%ﬁsﬁﬁ pell as

2, 4-di oxQ- 1 3 4't§ttié'a?1}1" dronapht hal enyl, and the like). "Prodrug" neans a

2
corrpoundl'm\/r\fr;ﬁn ha|mslaccf‘:=‘onver ible in vivo by netabolic nmeans (e.g. by

hydrol ysi s) t«pharsoeRadiya®bpthiole Riltsa nidahs sdti8lof exapPphrls ah Fosiust I ohich are
conmpound of Formula (1) containing a hydroxy group nmay be convertible by
hydr ol ysptsrmacentivalytaoceptiblepay defimed apsivecaidevhiph pessasitthey @esjredn ester of a

conpoun dph%];maFc%rlgélJcl:a? acgtilv)lty.c gl?éhaslaﬂg; Pn%lu?ic (E:lgirdba%éX] og rsgl'tlsp fo%%emﬂl ?r?or%gnqg gcriésl bl e by

15 such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and
the like; or with organic acids such as acetic acid, propionic acid, hexanoic acid, heptanoic
acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic acid,
succinic acid, malic acid, maleic acid, fumaric acid, tartatic acid, citric acid, benzoic acid,
o-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, madelic acid, methanesulfonic acid,

20 ethanesulfonic acid, 1,2-ethanedisulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic
acid, p-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, p-toluenesulfonic acid,
camphorsulfonic acid, 4-methylbicyclo[2.2.2]Joct-2-ene-1-carboxylic acid, glucoheptonic
acid, 4,4’ -methylenebis(3-hydroxy-2-ene-1-carboxylic acid), 3-phenylpropionic acid,
trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic acid,

25 hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid and the like.

Pharmaceutically acceptable salts also include base addition salts which may be
formed when acidic protons present are capable of reacting with inorganic or organic bases.
Acceptable inorganic bases include sodium hydroxide, sodium carbonate, potassium

hydroxide, ammonium hydroxide, aluminum hydroxide and calcium hydroxide. Acceptable
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hydrolysis in vivo to the parent nol ecule. Suitable esters of conpounds of
Formula (1) containing:a hydroxy group, are for exanple acetates

citrates, lactates, tartrates, nmlonates, oxalates, sali cyI"aﬁe‘iEFS 2003

pr opi onat eg»yogcrﬁczmat es, funrar ates, mal eates, PCT/US00/06747

met hyl ene- bi-s- b- hydr oxynapht hoat es, gentisates, isethionates,

di -p-toluoyltartrates, -36 WD 00/55125 5 SEP 2003 PCT/ US00/ 06747

nmet hanesul phonat es, et hanesul phonat es, benzenesul phonat es,

p-tol uenesul phonates, cycl ohexyl sul phamat es and qui nates. Suitable esters
of como@?ﬁ@@cbﬁseFW}Rﬂcﬁ]{aﬂPla@@m ﬂﬂhmla@n@ém@bwiagmwﬁwr@mmm, exanpl e

t hose de an h(g‘? ber Drug Metab. Res., 1987, 18,. page 379. An
especi al ngsag C ¥t ers of conmpounds  of For mul a (1) 5 cont ai ni ng
a hydroxy gro _be_ * S t

deseri bed byﬁﬁa%‘%’éea?% F i S e e e e L R
and i ncl meehykenb stoidtiet et atfaehdrao et maln)i Jbenitioat ebthe bbernybnalmhﬁy For

di al kyl am no- net hyl benzoates in which_the two al kyl groups may be joined

t oget Rer o R FopaHosmuly b»“&ﬁr%&%meﬁlpwﬁtb R’ Byrmeeptispeihosibtityted
bstituf.ed { d. t t |1
T0° Crror phrY RS herithe T Sprdfe B B AR R bR C) Mot byl ) - bonsoates.

-and (4-al kyl pi perazi n-1-yl)benzoates, e.g. 3- or

4- (4- al kyl pi perazi n-1-yl ) benzoatesS.~&Protected derivatives" neans
derivatives of conpounds of Fgrmula I|in which a reactive site or sites
are bl ocked with protecting gro Ins. ot ected derivatives of conpounds of
Formula | are useful in the prepar f conpounds of Forrmula I or in-

t hensel ves may. be 15 active cysteine prptease inhibitors. A conprehensive ;
list of suitable protecting groups und in T.W Geene, Protecting
G oups in Oganic Synthesis, John Wiy & $Sons, Inc. 1981.
"Therapeutically effective amunt™ hs that anmount which, when

adm nistered to an aninmal for treatihg a disease, is suffici ent to effect
such treat t _for theds se. 20 "Thi oketone derivative" neans a
derivati \?é"’rﬁg‘gﬁﬁgdf'ﬂ? ARHQIRED Y6t §F (_Qgé)g.{lq?groufr@@%%{ a.;] R gre asqefined ifghe neans -
any adm gi.sht wémﬁgeﬁl&omound of the present invention and includes:
(1)

10 “Polycycloaryl” means a bicyclic ring assembly (directly linked by a single bond or
fused) containing the number of ring member carbon atoms indicated, wherein at least one,
but not all, of the fused rings comprising the radical is aromatic, and any carbocyclic ketone,
thioketone or iminoketone derivative thereof (e.g., (C,.\2)polycycloaryl includes indanyl,
indenyl, 1,2,3,4-tetrahydronaphthalenyl, 1,2-dihydronaphthalenyl, cyclohexylphenyl,

15 phenylcyclohexyl, 2,4-dioxo-1,2,3,4-tetrahydronaphthalenyl, and the like).

"Prodrug" means a compound which is convertible in vive by metabolic means (e.g.
by hydrolysis) to a compound of Formula (I). For example an ester of a compound of
Formula (I) containing a hydroxy group may be convertible by hydrolysis in vivo to the parent
molecule. Alternatively an ester of a compound of Formula (I) containing a carboxy group

20 may be convertible by
hydrolysis in vivo to the parent molecule. Suitable esters of compounds of Formula (1)
containing a hydroxy group, are for example acetates, citrates, lactates, tartrates, malonates,
oxala’_tes, salicylates, propionates, succinates, fumarates, maleates,

methylene-bis-b-hydroxynaphthoates, gentisates, isethionates, di-p-toluoyltartrates,
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preventing the disease fron1occurr|ng In an anlnal whi ch may be predlsposed
. to the disease but does not-. yet experience or display the pathol ogy or

- synptomatol ogy of the 25 di"sease, (2) inhibiting the di seas§ $FP a3lhni mal
that is exp&e&atasng or di spl ayi ng the pat hol ogy or synpt pawUsioagy7of t he
di seased (i.e., arresting further devel opnent of the pathol ogy and/or
synpt omat ol ogy), or (3) aneliorating the disease in an aninmal that is
experiencing or displaying the pathol ogy or -37 MD 00/55125 5 SEP 2003

PCT/ US00/ 06747 sgnptonatolog of the diseased (i.e., reversing the

pat hol ogyetaaiws@lp SAGHE @ihmff@u%ggn)ates banzenegeiphonsiass Diolaenesrdpheantes, NHC( O) NH2.

Unl ess 1 ndj t herw of.the in on _.caont ai ni

ure do HorPPRI iR B ppindfesy SRR Sl R e B Tog R B tﬁw%ecu g
groups f L his) g‘i'@uﬂ"ﬁfe%f &?an'qﬂé tHde aaefbed by B DL BRAT DERY! Resd

benzyl oxycarbonyl,” ‘and the [ ke. For exan‘g e, a conpound of Formila I

wher ei n 1988, Pﬁapagm’a;i Ndsn especinBy deefuiniat yf exeeys efdostpoasdsiftfoanult (R
unprotected or a protected derivative and the |like, and both the

-unpr of ecqogtﬁnaagi a bb’@Pél‘, g@@pd@ﬁy Daforped from acidunpistins saisteddepethese deﬁ@lbed

t t P, t I th
oot oo P BRERRR L O 38, AL ER MR AR o SR e o,
certain @ﬁﬂﬁﬁﬁe’ihﬂ{]b&ﬂl%atb@\f&rﬁﬂaﬁﬁnlé‘rdf‘all@'lﬂl%fnﬁ‘éi‘hylﬁ’éxﬁf)ﬁésr 1%@;11@&%89:563&1!&%(15 of
Formula 1 1 n whic represent's a group of Formula (a) wherein wt

For mul a greyps ma¢ bd ine@iddether 2bd/Bbinteepmpeddiytas oyghromemn coby {Ciptiohallky| ,
preferabl hydr ogen R7 represents hydrogen or nethyl, preferably
FLE%%

,h dr ogerfl ﬁguﬁeéﬁ gtonyjeye. prelkglatadaiirogsp o ARes caRsielly t uted with - OR 14,

éé é@%lﬁhﬂ%@&%ﬁ% eé%%g@w@%gé%w FEE’%‘@ R‘% -NR 4R15,

“Nsq QUNREAFRBrai- 1-Ybenc MRL S )pNRI ARLE a1\ 8B rRL 4 bezoates.

“Protected derivatives” means derivatives of compounds of Formula I in which a
reactive site or sites are blocked with protecting groups. Protected derivatives of compounds
of Formula I are useful in the preparation of compounds of Formula I or in themselves may be

15 active cysteine protease inhibitors. A comprehensive list of suitable protecting groups can be
found in T.W. Greene, Protecting Groups in Organic Synthesis, John Wiley & Sons, Inc.
1981.

“Therapeutically effective amount” means that amount which, when administered to an
animal for treating a disease, is sufficient to effect such treatment for the disease.

20 “Thioketone derivative” means a derivative containing the moiety -C(S)-.

“Treatment” or “treating” means any administration of a compound of the present
invention and includes:

(1)  preventing the disease from occurring in an animal which may be predisposed to the
disease but does not yet experience or display the pathology or symptomatology of the
25 disease,
| (2)  inhibiting the disease in an animal that is experiencing or displaying the pathology or
symptomatology of the diseased (i.e., arresting further development of the pathology and/or
symptomatology), or

{3) ameliorating the disease in an animal that is experiencing or displaying the pathology or
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(C3_10) cycl oal kyl (C0. 6) al kyl , hetero(C3_10) cycl oal kyl (C0- 6) al kyl ,
(Cb_10)aryl (CO_6)al kyl, .- hetero(CS 10) aryl ( Ca6) al kyl ,

(Cs-10) pol ycycl oaryl (CI) 6) al kyl or hetero(C6. 10) pof ycycl oar GQ@EkyI
and R15 is 1{ or (A-6)alkyl, and wherein wthin R éﬁ}ﬁ% pe
cycl oal kyl ,” heterocycl oal kyl, aryl, heteroaryl, polycycloaryl %E

het er pol ycycl oaryl ring optionally is substituted by a group sel ected from
- -R16, -X30R16, -X3SR16, -X3S(O R 6, -X3S5(0, R16, -X3C(O R16, -X3C(O) CR16,
. X30C( O R16, -X3NR16R17, -X3NR1L7C(OR 6, -X3NRL7C(0O ORE6, -X3C(O NR16R17,

St O Sl SR L AL O T e b0 0 04 Sy SRR
(C . 6)al kyl entjreRb8 meanhthdratied -DIHC(OINTD) Bhieyd indioateRbihetgise, the

- (C3_10)cycloal kyl (C")al kyl, hetero(C3-14)cycl oal kyl (CO. (,)alkyl,
(C6_10) agqmygmdgy mﬁwvenm TEAITES BT drmpieiss. 13919q1q®rptected erivatives thereof.

I I h I | kyl ,
or Ti1) " SR Eaes eRus P e naists B RTirR)| FoESRRpPIL 0 0 Y
het er g( (@cﬁgpoﬁ%f@irﬂﬁc’é’i(ﬁh& E@-l%a%y éx @a%@l)n Mld(oﬁ*bﬁ}l@llalﬂx}herem the R?
het ero( C5-1 6) al kyl, 0) pol ycy | oaryl (CO_6) al kyl and

het er o Caoxﬁﬁ)lm memlmetylnﬁa@@xﬁs) ad dﬁmler theliepreiastedair d pcgtecttaaﬁérWauvc and

het er ocycl oal kyl , heteroaryl, polycycloaryl or heterpolycycloaryl
ring opt thedde! 3}1d|b§ﬂs€{]‘§§ﬂi’1ptﬂ°@d g p@ptec@ddi;;ﬁvweé&ibwthmdhﬁ sorRp® of thR30R16,
-X3SR 6,.-X3S(OR 6, -X3S(O 2R 6, 10 -X3C(O R16, -X3C(O ORLG -X30C(OR 6,
- X3NR 6RTYURINRI7C(O R 6, - X3NRL7C( O) ORL6, - X3C(O) NR 6R 7,

-X3S( 0 3NR16R17, -X3NR 7C(O NRI6R 7 or -X3NRL7C(NI 17)NR36R17, wherein X3,
R16 and R17 are as defined above; wherein wthin RO any alicyclic or

ar omat i cPreseiglyBrefesed Bmbedinienteay be substituted further by 1 to 5 radicals

i ndependent ly selected from(Cl 6)al kyl, (Cl.6)al kylidene, cyano, halo, 15

hal 0-18ubst i t utdulets r@&%ﬂswﬁnﬂmqféhemmﬂnm e forthyin re Sumuopiyef she

a0to NP5E, NS SRR By SoTeed s SRR
- X30C( O) RdBaula K3NRi2G( O R 3, -X3S(O R13, -X3S(0O)2R 3 and - X3C( O) R13,

wherein X3 is as defined above, R1' at each occurrence
R! represents a group of Formula (2) wherein within Formula (a):

X!is -C(0)-;

15 R? represents hydrogen or (C, ¢)alkyl, preferably hydrogen;
R represents hydrogen or methyl, preferably hydrogen,
R? represents (i) (C,¢)alkyl optionally substituted with -OR', -SR,
-S(O)R', -S(O),R™, -C(O)R", -C(O)OR, -OC(O)R™, -NRMR",
-NR¥C(O)R", -NRPC(O)ORY, -C(O)NRMRY, -S(0),NRR 3,

20 -NRPC(O)NR"RY or -NRPC(NR")NRMR'®, wherein R* is
{Cs.1p)cycloalkyl(Cy alkyl, hetero(C,_jg)cycloalkyl(Cye)atkyl, (Ce o)aryl(Cgq)alkyl,
hetero(Cs.,g)aryl(Cog)alkyl, (Co0)polyeycloaryl(Cy.g)alkyl or
hetero(Cg jo)polycycloaryl(Co¢)alkyl and RY is hydrogen or (C, g)alkyl, and wherein
within R* said cycloalkyl, heterocycloalkyl, aryl, heteroaryl, polycycloaryl or

25 heterpolycycloaryl ring optionally is substituted by a group selected from -R'®,
-X*0R', -X3SR', -X*S(O)R', -X*S(O)R6, -X*C(O)RS, -X’C(O)OR'S,
-X*0C(O)R', -X>NR R, -X*NR'"C(O)R!S, -X>NR"C(O)OR'S,

-XAC(O)NRRY, -X38(0),NR!RY, -X’NRC(O)NR'R" or
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20 independently is hydrogen, (Cl-6)alkyl or hal o- substl tuted (G _3)al kyl

and R13 is (Cl )alkyl or hako-substituted (CL.3)al kyk ;! and %ﬁﬁ&fsents

- X4X5R18, wherein X4 is -C(O)- or -S(O2-, X51is a bond -

wher ei n R o &/43128r ogen or (Cl_6)alkyl, and R8 is (i) (ClPd:’ﬁl)JaiiOlmﬁ‘H'ior (i)
(C3_12)cycl oal kyl (C0_6) al kyl , heter o(CS 12) cycl oal kyl (CO-6) al kyl , 25
(C6.12)aryl (CO_6)al kyl or hetero(CS 12)aryl (CO.6)al kyl or (iii)

(C3_6)cycl oal kyI (CO 6)al kyl, hetero(C3.6)cycloal kyl (CO. 6)al kyl,

- phenyl ( CO- 6) al I%R or het ero% 6) aryl (C0. 6) al kyl, wherein said cycl oal kyl,
het er ocycl oal-RyNR"GKNRyDNBIRie wécr@alrlfﬂ isiadond (G5 atketenbyR " is hydrogen or

_XONRTSG] 0) ORISR reratis s (o OmRE D8k rae Yo s s uoBssl
PCT/ US00! 06742, SO0RBSSANE b bR ARy By R R 81 L0 o

(C, _6)al kyl ene, cycl

het er o( C3_6) diecdre(@] Wﬂ)tﬂ%cb)a@ﬂd(}é_lﬁ)all@h @R ﬁi)(acgf:b@ @ldsield faym
het er o( Cs_ 6)a | (C0 6?1@’ and RS is drogxen or (CL 6)al kyl, wherein
withih R any( s-abdyelpe s)aléwloh@tﬁliotC:rm)qlgdggl l%b}@béﬁt m)mgl Cbe)aﬁiybstl t ut ed

hal o hal o- sdbGr R ot e OHFE: Rppolgpseioatn( GRS, () O (.Claﬁéa' b
- X3NR 2C( O) OReerg Qﬁélpcy%foam(ca 9@9 “ﬁ{e,{eﬁg;sﬂld eRIGNKY e %C@efaal

hydrogen or (Cl_6 ar Wt hin Formla R” particularly re resents

- X4X5R' 5, VWGTe&irdﬁBIWpDL?cycﬁ(a@l-or het¥fpolyicgclaarpbiine @ptidndRy6s ksbstituted by a

(C3_,, )cycloalkyl((l) al kyl htero(C31)c cIoaIkI al kyl, 10

(C6_, 2) aryl ( Gy ejact ffHét‘%frﬁo()éﬁ YRR é&p)xﬁg

phen (CD 6)a I Q,'S @ I y,l, §5a| d phenyl or
“het e)r{é)ar yl |sklss%{)os) |li’ ,?960@ )@@ﬁf@?ﬁ § I X%é@

- X9C( O NR - 4AR*RRC ZIiRZ},@ OGNS, 16R1X9_M§§qg 17

- X9NR SC( O NE'X 4R - g@ob\d?ﬁ X9NR§ C(NR -5) Né@%ﬂRS vvhere?g g%fﬁaorbond or
(C, -6)al kyl enK?NR“ﬂZ(NR”pNEHRI”( @ﬁe:ﬁl)!ﬁ?&kﬁ‘ﬁmldkfémelamdmeﬁ)ahogd (@8red) al kyl and

R-5 is 15 hydrogen,or (CL.6)alkyl, wherein within R' any aromgtic ring
syst em pr esertittHa R’ gay a%%k% PE EHP’@BU? TPE pusfenppresent may be &%ﬁlwqﬁefﬂf@er byl

naepenient o SSCLES HRABLS kit ol REDMB e o,

15 halo-substituted (C,_)alkyl, nitro, -3X3NR¥ZR?, -X°NR2C(O)ORY,
-XPNREC(O)NRRY, -X*°NRMC(NR')NRMR ™, -X*0R"?, -X*SR",

-X3C(O)ORP, -X*C(O)NRPRY, -X35(0),NRR?, -X°P(0)(OR*)OR",
-X30P(0)(ORYHOR!?, -X30C(O)R Y, -X3NRI*C(O)RY, -X3S(O)R ", -X3S(0),R"
and -X*C(O)R", wherein X? is as defined above, R' at each occurrence

20 - independently is hydrogen, (C,.¢)alkyl or halo-substituted (C, ;)alkyl and R is
(C,.s)alkyl or halo-substituted (C, 3)alkyl; and

R represents -X*X°RY, wherein X* is -C(O)- or ~8(0),-, X° is a bond, -O-
or -NR¥-, wherein R is hydrogen or (C, ¢)alkyl, and R® is (i) (C,_jo)alkyl or
(i) (Cs y5)cycloalkyl(Cy g)alkyl, hetero(C, ;5)cycloalkyl(C, )alkyl,

25 (Cs.12)aryl(Cyg)alkyl or hetero(Cs_j)aryl(Cyg)alkyl or (iii) (Cs g)cycloalkyl(Cyq)alkyl,
hetero(C; g)cycloalkyl(Cyg)alkyl, phenyl(Cy.g)alkyl or hetero(Cs g)aryl(Cy.¢)alkyl,
wherein said cycloalkyl, heterocycloalkyl, phenyl or heteroaryl is substituted by
“X°OR*,-X°C(O)R?, -X°C(O)OR¥, -X°C(O)NR¥R?, -X’°NR¥R”,
-X’NRPC(O)RY, -XNRZC(O)YOR?, -X°NRPC(O)NR*R™ or
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X3 is a bond ar (C, _6)al kylene and R 2 is hydrogen or (Cl.6)alkyl. Wthin

. Fornula (a), R' nore partiicularly represents benzoylk, furylgarbon

phenyl oxybenzoyl, pyridytthi enyl carbonyl, benzoyl benzoyl, t 5n$E§aﬂU%nyl

nmor phol i nylw@mb,gmg phenyl uri edobenzoyl, cycl ohexenyl car bopgytweses747

pi perazi nyl carbonyl, wherein within R' any aromatic ring system present

may be substituted further by 1 to 2 substituents independently selected

from (C, _6)al kyl, tert-butoxycarbonyl am no,

© tert- butoxycarbonyl an-iinomet hyl, brono, chloro, ~ethoxy, fluoro, hydroxy,
~methoxy and 2E°NMRPGEINRUINRART, whirein X 1Fmbmdlca((3a))alkmnpd:t‘f iscul arly

represents (i) (C 6)alkyl tional substjtuted Wt SR 4,
wherein R14 i 4C (@Q/C@)aélgbéel aﬁgyl é‘@gr%%ad)wloalkg}{gm@pl(k@pgywlqgmﬁ)alkyl or

o peny 1 Gl i PR S LB Koy 4 o, S0
bi pheny! y1 ( ik gl aina Ok 8085 %&5&@@5&@@&&&@%@9@&@5747

het er o( C5_10) aryl ( C0. 6) al kyl erein within RO any alicyclic or-aronmatic
ring system pmewwentsrmgle;jaedmﬂbselmted ﬁdmf(ﬁf[ Dbyl bylolhaiw}sﬂmuaded:&]s)alkyl

d dent | lect Cl, 6) al ) al k hal o,
hal or subst | {urBl | G a MO HGX Mg s hedied S optddn. ' °

-X3NR - C(O NR 30R12 -X3SR'* 5

- X3C(0) ! éb@@‘&e@ﬁﬁqm%%%fﬁgﬁ T UX3P( O ( OR3) OR 2,

- X30P( O) ( OR3) GRtRin Fokasla(®), RUartiot RS rEdedts -XXOMRE, 2RI is OB Q)LRBB
-X3S(0, R13 and -X3C(O R13, wherein X3 is a bond or (Cl _6)al kylene, R 2 at

each olcckwa bemtad Ra‘ﬁ@;)(e)‘(@érnﬂ¢yyloraE€YKQdJ)d§ﬂn hei@@(ca)va{&lphlkal(chéh&?ﬁulbst i tuted
Cl -3 R13 Cl 3 10 -

U7 i 0 O ol el ol PO R 51 G Ll Eﬁé%lﬂéwy? methyi |

wh

ndependanisS ééﬁ‘?@%ﬁ%ﬁ%ﬁ" SHTBy AP Rers  RRARN ST om0 rus,

or phenyl KE(DR?‘I Xl?ﬂ:(fC@R}% EICHPHORT, me(ryjmrwanwm -XRNeEei(0)B4) d phenyl

may be substit uted | to 5 radicals inde endent laﬁﬂz“se"ls ected from
(C -4)al k NRc‘gE&a)DR él(@)lﬁ%ﬁnlst iof o AR, whereip X°i0R12, - SR12
and -C(O,OR

bon or (C,¢)alkylene, R”“ is phenyl(Cyg)alkyl or hetero(Cs_ﬁ)aryI(CM)alkyl and R* is

15 hydrogen or (C,¢alkyl, wherein within R!! any aromatic ring system present may be
substituted further by 1 to 5 substituents independently selected from (C, ¢)alkyl, halo,
halo-substituted (C,_)alkyl, -OR'?, -X*SR*, -C{O)OR'? and -X°NR "*C(O)OR!? wherein
X3 is a bond or (C,.¢)alkylene and R* is hydrogen or (C,.¢)alkyl.

Within Formula (a), R! more particularly represents benzoyl, furylcarbonyl,

20 phenyloxybenzoyl, pyridylthienylcarbonyl, benzoylbenzoyl, thienylcarbonyl,
morpholinylcarbonyl, phenyluriedobenzoyl, cyclohexenylcarbonyl or piperazinylcarbonyl,
wherein within R" any aromatic ring system present may be substituted further by 1 to 2
substituents independently selected from (C, ¢)alkyl, tert-butoxycarbonylamino,
tert-butoxycarbonylaminomethyl, bromo, chloro, cthoxjr, fluoro, hydroxy, methoxy and

25 methylsulfanyl.

Within Formula (a), R’ particularly represents (i) (C,.¢)alky! optionally substituted with

-OR™ or -SR*, wherein R is (C,¢)cycloalkyl(Cy.g)alkyl, phenyl(Cqo)alkyl,

biphenylyl(C, ¢)alkyl or hetero(Cs.g)aryl{Cog)alkyl, or (ii) a group selected from

(C,.¢)cycloalkyl(Cy ¢)alkyl, phenyl(Cy.g)alkyl, biphenylyl{Cy.q)alkyl or
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15 wherein R 2 is hydr ogen, (Cl-3)al kyl or hal o- substit ut ed (Ca-3)al kyl and
R3is (C _6)alkyl or halo-substituted (Cl_3)alkyl. Wthin Fornula (a), RO
nore particularly presents a“group having the follow ng  forrfulSkP 2H3)q 20
in which gw@oefssiss 5 and R26 at each occurr.ence is indepengefidsyogedect ed
from (Cl_4)al kyl, cyano, halo, halo-substituted (Cl_4)alkyl, nitro, -OR
12, -SR - and -C(OOR 2, wherein R2 is hydrogen, (C, _3)al kyl or
hal o-substituted (Cl-3)al kyl and R13 is (Cl-6)al kyl or hal o-substituted -41
WO 00/55125 C 5 SEP 2003 PCT/ US00/ 06747 (C3-3)al-kyl. Wthin Fornmula (a),
RO pr ef enadiboyCs earisSe bkyibenaimwithia Ry i tligclic 3r AHOETIO SR ¥y ssanh presnk met hyl
2-chl orobenzyl sul fanyl, 2-(2-chlorophenyl sulfanyl)et rgl , _cycl ohexyl,
4- et hyl i@@hb@9@3@n@@{fu§thezbwdd@5@@9&%@@@9@%q@iﬁlc;ed om (C, g)alkyl,
2= et hyl penzyl sul f anyl net 5 . . 2512
5 ot hy| CouoREs CEaP oy Aoy Chiuhd (Graiy piro: XNRIR
4- et hy|. epagyet@ery! TENRFACOINRERP LERREENR ONRIB0Y | Reb Ry .xsBRuepr ef erabl y
represents hydrogen; R3 prefefably Is hydrogen or (CIL-4)alkyl, typically
hydr ogen-X*a(OyeR EN-XAC{THINRA R gKRES (L), NRIR 1P, -KAR((HEDRYORAL,om t 0 whi ch both R3
and R4 are attached form (C3 8)cyc| oal kyl.ene (e, g. 10 cyclopropyl ene or
cycl ohexyt &%) QRGR 6 ErQBIPR'S —Iﬁm(@gé'ﬁ, 6?31\{9\5 RS f?gsﬁéofpééet her with
the carb omst o j pot.h R3_and R4 ar titached for
(C3_8) oy SRl R R Rtats o whnd e epBRREE R 28 ek compounds of
Formul a dbusBeed ihidahdeitly ﬂ%ﬁ 05 Salk Ml WMHafd s BifufRr {i§] and R j
(C(, 12) aryl (CD. 6) atfb% Yy A &Gﬁlﬁ?grgll RGOS o T
~ X4S( O) R, sjitky] bbhalx4dthtifhéddl(®), ;)atkgr.ein X4 is a bond or (Cl_6)al kyl ene, Rl14
-ig (C6_,2) ar)élr(h@ 6) al kyl Rgr het er o( C5. 12) aryl ( C0. 6) al kgl and R15 is
hydr ofen or (®ithin Berpia (2h Rd mitie PEPAUARY FRPFESFRS s¥flebesiyimethyr whaeia seidr y |
ring optional ly is .substituted | £0,5 radigal-s i dept | y,,sel ected
from (o1 iR RBiinitt 671 205 b b P EGIoD MG RERR oS, 7
NR' - - R1-¢G, oaXidfiddne or -X30C(O)R®, or phenylmethylsulfanylmethy! or phenylsulfanylethyl,

wherein said phenyl may be substituted by 1 to 5 radicals independently selected from - ~ - — -~

(C,.syalkyl, cyano, halo, halo-substituted (C,_p)alkyl, nitro, -OR'?, -SR!? and -C(O)ORY,

15 wherein R* is hydrogen, (C,)alkyl or halo-substituted (C, j)alkyl and R'3 is (C, ¢)alkyl or
halo-substituted (C,_;)alkyl.
Within Formula (a), R more particularly presents a group having the following

formula:

=
1L @),

‘/S

La VaVo¥ vl

20 in which q is 0 to 5 and R at each occurrence is independently selected from (C,_,)alkyl,
cyano, halo, halo-substituted (C,_)alkyl, nitro, -OR'?, -SR!? and -C(O)OR", wherein R** is
hydrogen, (C,3)alkyl or halo-substituted (C,.5)alkyl and R® is (C, ¢)alky! or halo-substituted
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-X4C(OR -, -X4SR ', wherein X4 is a bond or (Cl-6)al kyl ene, R12 at each
occurrence 20 independently is hydrogen, (Cl-6)alkyl or hal o-substituted

(Cl_3)alkyl, and RE3 is:i{Cl.6)alkyl or halo-substituted (Cl qﬂ
Conpounds §ﬁ£ ﬁg la Il particularly include those in whi i%§%£§§¢gsents
benzyl, b &gu met hyl , benzyl sul f anyl et hyl, benzylsulfa ,
benzylsulflnylnethyl |ndolylnethyl, napht hyl net hyl , phenet hyl

phenoxyet hyl , phenylanino, pyridyl nmet hyl, pyridyl sul fanyl et hyl, 25
phenylsulfanylethyl, thiazolyl or thienyl, wherein within RO the aromatic

ring nay % stituted further by 1 to 5 radicals independently sel ected
from(CI cyano, hal o, halo-substituted (C _4)al kyl, nitro,

- X4ANR 2R 2 W&ﬁ!ﬁﬂ?onm)%@ﬁ @Q°RreferabXfeBredenty heRE Akl fadimdtigyl bond or
(C1_ 6)a|ky|ene R 2 at each occurrence independently is hydrogen,

7 g C: _6) aLzeytonm’oenﬁyéHUdfasﬁmehyd L&-@dO(@gnzad?zlfkwl 2- %dllﬂoaharsflspn}n})@)‘&hb/}(yl or

- ' WD .00 5 5 SEP.2003 PCT/ USQO/ 06747
 Compounddisneir bl drentiletiogis £ripdrhnrioRET gedst AoBe e ;S@EarﬁBTe 5,
benzyy sur XU SRt dReea by BREE Ao DRREH iﬂé@%ﬂ%ﬂew&o@%ﬂw&f anviethyt,

4-tert- bz,thwoberﬁzyléhlfblﬂx)ﬁﬁﬂmynet hyl, 2-chl orobenzyl, 4-chorobenzyl,
2-crl oobenzyl sul f anyl net hyl , 4- cronDbenzyIsquanyInethyl 5

2-(2- chIoropH@nyt@uﬁﬂwﬁ?h¥@ﬂhywﬂbﬁﬂﬁyanobenzyI

3,4-dichloro I|.net h 6-di chl enzyl , ] .

3 o i oot oy D ety AR ABER U (C oot VOB RAR kR rdr s R | together
2-fl uor , m 4 nmet hyl ,
5| odononSh e ciitoh fth Rebith pol RIS BORkacod KRB oyl Bihent @bt Y
3- nenhyhben@ﬁbguhéaﬂykmﬁwhwbmﬂ 3- nethylbenzylsulfanylnethyl

4- met hyl benzyl sul fanyl met hyl , 2-(2-neth phenylsulfanyl ethyl 10
4- et hoxy benz@‘] prefgr ﬁd;yglmglz or gaﬁpm a’rll@l geifler with the carbon atom to which

ﬁagﬁ E E?@/c&' EEW@%#F]‘%&%}FE@/% g‘g’ﬁ Eéﬁ &f‘yt hC\{(clbpropylcne or cyclohexylene).

1-ni trobenzyl ééﬁ'x}?cﬁﬁ}ﬁh @F%nla & thélﬁeﬁﬁﬂﬁMh&élthééMméW* Tepresents

3-nitrobenzyl sultanyl net hyl ,  4-nitrobenzyl sul fanyl net hyl , 4-nitrobenzyl,

pent af | L(ﬂeQbﬁvK@&e?ﬂkflahMbWMﬂml@&MWR“‘ ﬁffSRé‘t *KﬁS{O}iﬁémet hyl oxy,
2- phenoxyet hy 2- phenoxyet hyl henyl sul f gnyl et h rid-4-ylmethyl,
oyr1 d52. éi R, SUErRamyt Wk bt or i 3@%@ wpwfam bR
py;;?l g li/Ft )}Péct[} Yha Ut&éﬁ'}ﬁ{}?ﬁ?&n@ﬁm h)P(%(r)clre(rji 0% ?&ﬂ(}l;lazp WL within R? said aryl
or heteroaryl ring optionally is substituted by 1 to 5 radicals independently selected from
(C,.0)alkyl, cyano, halo, halo-substituted (C, )alkyl, nitro, -X*NRPR™, -X*OR™, |
-X*C(O)R™, -X*SR?, wherein X* is a bond or (C,¢)alkylene, R'* at each occurrence
20 independently is hydrogen, (C,¢)alkyl or halo-substituted (C, j)alkyl, and R* is (C, ¢)alkyl or
halo-substituted (C,_5)alkyl.

Compounds of Formula I particularly include those in which R® represents benzyl,
benzyloxymethyl, benzylsulfanylethyl, benzylsulfanylmethyl, benzylsulfinylmethyl, indolylmethyl,
naphthylmethyl, phenethyl, phenoxyethyl, phenylamino, pyridyimethyl, pyridylsulfanylethyl,

25 phenylsulfanylethyl, thiazolyl or thienyl, wherein within R® the aromatic ring may be substjtuted
further by 1 to 5 radicals independently selected from (C, )alkyl, cyano, halo,
halo-substituted (C;_4)alkyl, nitro, -X*NRP’R?, -X*‘ORF, -XC(O)RY, -X*SR'*, wherein X*
is a bond or (C) ¢)alkylene, R' at each occurrence independently is hydrogen, (C,)alkyl or
halo-substituted (C,_3)alkyl, and R*? is (C,.¢)alkyl or halo-substituted (C,.5)alkyl.
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t hi azol -5-yl, thien-2-ylnethyl, 4-trifluoronethyl benzylsul fanyl nethyl,

3-trifluoronethyl benzyl sul fianyl net hyl , T T .

3-trifluoronet hoxybenzyl sul"f“ényl met hyl , A = 5 SEP duvd

4-trifl uor guirpgelsiggbenzyl sul f anyl met hyl or PCT/US00/06747

4-trifluorosul fanyl'benzyl sul fanyl nethyl, 20 Reference to the preferred
. enbodi nents set forth above is neant to include all conbinations of

particul ar and preferred groups. Further preferred are conmpounds of Fornul a
| selected froma group consisting of: N (2-benzyl sulfanyl-1

R- cyanomet hyl Canmpaundy loé Fayhyla I hye pastigbierly andwtie;thoshlif @hicR RO rapresbatazy | sul f
anyl.) - 1R-cyanonet hyl car banoyl et hyl ] benzam de; 25

N-[ 1R- cyhaminabayays heparoganzalogymetbye Bbrsansuifendehyl) bansysy varmetide: N

LR Y A e 2 R RVt 24-S PRRDBOGY|sStthd M) o o dRRERRC! 1 -

N-[ 3- (2-£herRhany).shbideys sulﬁnﬁ%ﬂ@ﬂﬁtdwdﬁ@énﬂ?l@ﬁlﬂnmnw,] benzamide; N-[
1- R-cyanonet hyl car banoyl - 2- (2- ni trobenzyl sul f anyl ) et hyl ] nor pholine -43 WO
00/ 55§ 2532-52-8HBrcdhas/ 1 REEh IRABYI08-2dahoberzal, Baxdinhidmbendylsulfanylmethyl,
1R- cyanonet hyl car banoyl - 2- gz- met hyl benzyl sul fanyl) et hxlﬂ] m%r ph(lz)l I ne-
4-car box]aﬁjdé@qlora‘p@zpd_, é,ﬁ—chme hylbenzylsulfanylmethyl, 2-fluorobenzyl, 4-fluorobenzyl,

R- cyanonet:hyl car b | 2- (23 hyl benzyl n >t h enzam de. 5

Phar rracgéa" §a§o§ﬁ%yﬁﬁﬁﬁ?¥l?g£Whg§ %05%’%6%&%%}%’#{%%}4{%%rlfﬁl%}rﬁhr e cysteine
pr ot eas ey jddbiARLFanyied!, DL GbihibeidyBulfESHROMIN Sdth i@z BMBRYInfthyl nhi bi t
the activity of "cathepsins B, L, K and/or S and, as such, are useful for

t reat i ng3-thetiedismeylswl fantyiro¢thylad-hepbytbenBylsulfanilneely] o2-(ZSmatyiphenyjsutfemtl jetiylit es

‘to the at hol ogy and/ or synpt omat ol o of the, di sease. For exanple, the
Corrpdﬂndf‘g'n%?ﬂ‘qxﬂge“f@]’ ﬂﬁ‘)‘é‘h?’l‘ﬂ’ﬁ’nﬁfl@iﬁgﬂ%my]’ﬁ‘WF@B’EY B %‘#H‘ryfm‘ﬁﬁﬁsi on and

nmet ast as‘%ﬁi’?}“{‘?ﬁ%ﬁ%‘ﬁ%@ﬁ ?%lﬁ%bﬂsgl%iyﬂgégﬁlfﬁ-nﬁﬂ)%% j, Fheumatoid arthritis,

osteo ar IS carinii, e pancreatitis, inflamuatory
ai rway di-spabensdifaeithetid, I-gitdberdyBONAsTBethyiys hitesbantydulfifémednpounds  of

the invention are useful in treating bone resorption disorders, e.g.,
ost eopor4sitewbelyisulfeoyipstndst-oitrobereyl, pewailyaspbeaizglerlanglmetiol, phenyiamingat i ng
aut ol m’rup eengt. ?/1? E)lqgnre%ﬁylgxr;f%—u (Pmiezrrllgc’yegnlyjzf, 2-np%tenoxyethyl 2-phenylsulfanylethyl,

15  pyrid<4-ylmethyl, pyrid-2-ylmethylsulfanylmethyl, pyrid-3-ylmethylsulfanylmethyl,
pyrid-4-ylmethylsulfanylmethyl, 2-pyrid-2-ylsulfanylethyl, 2-pyrid-4-ylsulfanylethyl,
thiazol-5-yl, thien-2-ylmethyl, 4-trifluoromethylbenzylsulfanylmethyl,
3-trifluoromethylbenzylsulfanylmethyl, 3-triflucromethoxybenzylsulfanylmethyl,
4-trifluoromethoxybenzylsulfanylmethyl or 4-trifluorosulfanylbenzylsulfanylmethyl,

20 Reference to the preferred embodiments set forth above is meant to include all
combinations of particular and preferred groups.

Further preferred are compounds of Formula I selected from a group consisting of:
N-(2-benzylsulfanyl-1R-cyanomethylcarbamoylethyl)-4-hydroxybenzamide;
N-[2-(2-bromobenzylsulfanyl)-1R-cyanomethylcarbamoylethyl Jbenzamide;

25 N-[1R-cyanomethylcarbamoyl-2-(2-iodobenzylsulfanyl)ethyljbenzamide;

N-[1R-cyanomethylcarbamoyl-2-(2-cyanobenzylsulfanyl)ethyljmorpholine-
4-carboxamide;

N-[3-(2-chlorophenylsulfanyl)-1R-cyanomethylcarbamoylpropylJbenzamide;

N—{1R-cyanomethylcarbamoyl-Z-(Z—nitrobenZ}?lsulfanyl)ethyl]morpholine—
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15 limted to juvenil e onset diabetes, nmultiple sclerosis, penphigus
~vulgaris, Gaves' disegge, nyasthenia gravis, systemc |upus

erythenot asus, rheumatord arthritis and Hashinoto's’ thyroi-dift §EP HBergic
di sorders, woebssipng, but not limted to asthma, and all ogq;&q.i,[gsoblwe
responses, including, but not limted to, organ transplants or tissue
grafts. The cysteine protease inhibitory activities of the conpounds of the
invention can be 20 determ ned by methods known to those of ordinary skill
inthe art. Suitable in vitro assays for neasuring protease activity and

t he i nhi Bicathorahider eof by test: conpounds are known. Typically, the assay
measur es protease induced hydrolysis of a peptide based substrate. Details
of assays for NrigBsianamptiyrlearbamey] 2+ RinkthdbepzdetlfanyDythpilmosdblifor t h i n
Exanpl es 11...12 and 13, infra. 25 'Nonencl ature: The conpounds of
Formul a ﬁ’c%r?ﬁx?rﬂlge’iaﬁ‘fier medi ates and starting materials used in their

preparation a i 166\ lature in
which the WO (%J/Q%g%%ﬁ %h%%%@%%?&%@é%e@? @g']}%l g’@%ﬁ@i%%%%l C groups
have decreasing priority for citation as the principle group as foll ows:
acids, esters, am des_and am di nes. For exanple, a conpound of Formula I in
whi chBR Phagmgeolpgyang Wilitkor mul a (a), wherein X is carbonyl, RS and R are

each hydrogen,, RO is henz and .R" is tert-butoxycarbonyl and R2, R3 and
R4 are each hy r%)génﬁ?“&%%ﬁltk? WVenIon S ST PARIF 3RS IX}B&FH% 1 PRTtSHIR e

st ruct ur gsmplands &fithe v R RARBBitdR! ot D ¥ cathepsi
1S- cyanonet hyl car banoyl - 2- pheni/l et ﬁyl E%r bcgnépgnsé%dL’aKg%dr{gf)ﬁﬁaq’oats suCI'lJOr mul a |

i N whi charlRuséfsl far geating dideades imwhizh cathepsit B 16 iKankl/or Sadtivit) @BytribufdB tcae R7
are each h(édr ogen, R9 is cyclohexyl methyl and R' is norpholin-4-yl carbonyl
and Rz, REhoingy fa/of synptomagiesy ofyien dsrese. Kaigkample, the compowndd ofithei ng t he

foll g NGvedd oAt dsEul 91 Ejea%ng tumor invasion and metastasis, in particular as anti-angiogenic

agents, rheumatoid arthritis, osteo arthritis, pneumocystis carinii, acute pancreatitis,
inflammatory airway disease and bone and joint disorders. Furthermore, the compounds of
the invention are useful in treating bone resorption disorders, e.g., osteoporosis. The
compounds of the invention also are useful in treating autoimmune disorders, including, but not

15 limited to juvenile onset diabetes, multiple sclerosis, pemphigus vulgaris, Graves® disease,
myasthenia gravis, systemic lupus erythemotasus, rheumatoid arthritis and Hashimoto’s
thyroiditis, allergic disorde;:s, including, but not limited to asthma, and allogeneic immune
responses, including, but not limited to, organ transplants or tissue grafts.

The cysteine protease inhibitory activities of the compounds of the invention can be

20  determined by methods known to those of ordinary skill in the art. Suitable in vitro assays
for measuring protease activity and the inhibition thereof by test compounds are known.
Typically, the assay measures protease induced hydrolysis of a peptide based substrate.
Details of assays for measuring protease inhibitory activity are set forth in Examples 10, 11,

12 and 13, infra.

25 Nomenclature:
The compounds of Formula I and the intermediates and starting materials used in their

preparation are named in accordance with IUPAC rules of nomenclature in which the
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is nanmed

N- (1S- Cyanonet hyl car banoyl--2-;- cycl ohexyl et hyl ) nor phol & npé- 4- car boxam de.

Adni ni stration and Pharmaceltical Conpositions: In genéral - §of§ppulldd of
Formul a | widdo/dse25admi ni stered in therapeutically effectivecrASecmrspamts vi a
any of the usual and acceptable nobdes known in the art, either singly or in-
conbi nation with another therapeutic agent. A therapeutically effective
anount may vary -45. WO 00/55125 c_ 5 SEP 2003 PCT/ US00/ 06747 wi dely
dependi ng on the severity of the disease, the age and relative health of

t he subj etacterivec geupehryy dofreasing nriomolon ditaiivads drdproicine group eefalowsor

Ol SEEE R o SRR e, S5 Sy CERRY S| o
mlligra i ! K e ' d. / da
0 i B Y DB R B o g

to | a therape I've “anmount
human  pRU'iieri-bayxycabgeyl khOR?, F0 aad Rdaie dach Abogay, dayis, 4 yahsainkdhaling ng/ day
to 10 snypdeMiovifle sggeal . one of ordinary skill in the art, acting in

reliance upon personal know edge and the disclosure of this Application,
will be able to ascertain a therapeutically effective anount of a conpound
of Formula | for treating a given di seasg The conpounds of Fornula |
can be adm ni stered as pharnaceutical co ions by one of the follow ng
routes: oral, systemc (e.g., transder Uranasal or by suppository) or

X

parenteral (e.g., intramuscul@y, intgdvendu$ or subcutaneous). Conpositions
can take the form tjabl e:;U:i I'ls capSLﬁes, sem s§i i ds, powders,

sustai ned rel ease for ation sol uti ons, NSuspe ns, elixirs, aerosols,
‘ol any ot her appropri osthiron ang -dre rised of, in 15 general, a

£
compound of Formula | in conbi natII}PII at | east one pharmaceutically

accept abl e exci pi ent. Acceptabl e éxci pi @¢nts are non-toxic, aid

adm ni stration, and do not adversely aMect the therapeutic benefit of the
active ingredient. Such excipient my be any solid, liquid, semsolid or,
in the case of an aerosol conposition, gaseous excipient that is generally

avai | abl g nh@e® ﬂ#t—@li?Bm-&ﬂanblﬂethﬂearﬁﬁrhoylmplﬁﬁMc&yﬂﬂhﬁiaﬁ’f&i‘e&dﬁdi Lmpdead pt ent s

include starch, cellul ose, talc, glucose, |actose, sucrose, gelatin, nalt,

rice, flBumulahiambiclsRl isegrepplof Fergwle {tunherrimak bissarbonydi Riansd R aaraeach -

AR R ML P (N AR RS TCGY C DA
10 each hydrogen; that is, a compound having the following structure:

1s named N-(15-Cyanomethylcarbamoyl-2-cyclohexylethyl)morpholine-4-carboxamide.

Administration and Pharmaceutical Compositions:
In general, compounds of Formula I will be administered in therapeutically effective
15 amounts via any of the usual and acceptable modes known in the art, either singly or in

combination with another the'rapeutic agent. A therapeutically effective amount may vary
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exci pients may be selected fromwater, ethanol, glycerol, propylene glycol
and various oils, including those of petroleum anjnal, vegetable or
synthetic origin (e.g., peanut oil, soybean 25 oil,” ni neral iy SERegmge
oil, etc.)wPpwiazsred |liquid carriers, particularly for injmeeiedbesr47
solutions, include water, saline, aqueous dextrose and glycols. The anount
of a conpound of Fornula | in the conposition may vary w dely depending
upon the type of fornulation, size of a unit dosage, -kind of excipients and
other factors known to those of skill in the art of pharnmaceuti cal

sci ences Widaly gensadiag on shegsshgrisyiof therdiseass, WG 436 68 128iv6 h6HP @UbSsubject, the

PCT/ US00/ 06747 of a co und. of, Fornqula | for treating a_given disease w ||
conpr i sePPFBM ﬁt%ﬁ%ﬁlﬁ"g‘%g peRhandthar réI;f‘J‘l'S‘BrISy For epnls, theogpeutigally effeciive

' di ] i [ | Bi exchpients.
Prof or ab 5 o5 he by R i Larm At A e B Gleroo i B PRER Bon o uni ¢

dosage f oripht Qre/ic)ped duyat 90 tiiERirare Per Wlogdriin o8y Meight Wi/ke)desagenbREmy ad
libitumwhen relief of 5 synptons is specifically required. Representative
phar mice hiedelday e hineAkg/émb Whsrafetent tgrapeuiiesiipolinctivo AmBontiat a 80 kg
descri'bed in Exanpl e 15. Chenistry: Prqcesses_far. Maki ng Conpounds o

For mul a P20 TREMES B KHHHREI 0D ape/ ey, Srrissv i B oo Bolbariey 2 i n the
fol | ow Nge, -1 : - R . ' I ng
b ch P P iy PRI et gk ielichce BRG] RABHLRRLRS G e

2, 5- di oxdipyloswat bfithis-ApplicalivBS)ill barblettb @scektine) thampeutisally dffectiPam&bde angd R4

are as defined in_the Summary of the Invention. Conpounds of Formula | can
be prepaf@EPBRdoEHempHy ! for deaegmBiver diserseul a 2, or -47

10 The compounds of Formula I can be administered as pharmaceutical compositions by
one of the following routes: oral, systemic (e.g., transdermal, intranasal or by suppository) or
parenteral (e.g., intramuscular, intravenous or subcutaneous). Compositions can take the
form of tablets, pills, capsules, semisolids, powders, sustained release formulations, solutions,
suspensions, elixirs, aerosols, or any other appropriate composition and are comprised of, in

15 general, a compound of Formula I in combination with at least one pharmaceutically
acceptable excipient. Acceptable excipients are non-toxic, aid administration, and do not
adversely affect the therapeutic benefit of the active ingredient. Such excipient may be any
solid, liquid, semisolid .or, in the case of an aerosol composition, gaseous excipient that is
generally available to one of skill in the art.

20 Solid pharmaceutical excipients include starch, cellulose, talc, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, magnesium stearate, sodium stearate,
glycerol monosteérate, sodium chloride, dried skim milk, and the like. Liquid and semisolid
excipients may be selected from water, ethanol, glycerol, propylene glycol and various oils,
including those of petroleurn, animal, vegetable or synthetic origin (e.g., peanut oil, soybean

25 oil, mineral oil, sesame oil, etc.). Preferred liquid carriers, particularly for injectable solutions,
include water, saline, aqueous dextrose and glycols.

The amount of a compound of Formula I in the composition may vary widely
depending upon the type of formulation, size of a unit dosage, kind of excipients and other

factors known to those of skill in the art of pharmaceutical sciences. In general, a composition
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E.. 5 SEP 2093 WD 00/ 55125 PCTI USOQ' 06747 a protected derivative thereof,
with a conpound of the formil:a R OY, or a protected derjivative thereof,
and then optionally deproteéting. The reaction is carri éd euf SFP 12683
presence oOivoaessiesabl e acyl ation catalyst (e.g., triethyl antresoometizi n a
sui tabl e solvent (e.g., acetonitrile, N, N-dinet hyI formam de (DWF),

met hyl ene chloride, or any suitable conbination 5 thereof) at 10 to 30C,
preferably at about 25C, and requires 24 to 30 hours to conplete. Wen Y
i s hydrogen the reaction can be effected in the presence of a suitable
coupl i n@fagmmpomjcéogFoanmt teating giverydiccage wilbgymproskifimo.pHbwphoni um
hexaf | uoro hosphat e

1- (3- di Ry Ripe éya t%l‘)e?fhgﬁ e e diend withyon SEIRINSIer bring Epesjcipient

ety . g .eaésc %r%’llycar DGR A A B 25 SBAEORAT ° .

NN- di i s oRyseRVbeh |i'<‘:‘ﬂ cRtiRGous ifehhdY bam 4\8n Ygl@ finit Bsakd Fogth AN bitufSMHeneisefdft 0 15
hours to conplete. Alternatively, i s hydrogen the reaction can be

carri&d syutptdoys nsrspemfw@lytrbrﬁnmdrr}ﬁ@pmsemﬁn»ﬁmhmmaaelﬁical—fmmnmmns containing a

N- net hyl nor phol i ne and | sobuty chl or of or, mate in a suitable solvent (e.g.,
TBF, or Yosporpgke) Femm %{%Qﬁsc@bﬁﬁﬂ’g"@ﬁlﬁﬁ 30 minutes to an hour and then
i ntroduci ng the conmpound of Fornmula 2 to the reaction 15 m xture and

all owing the reaction to proceed for 12 to 15 hours. Deprotection can be
ef f ect edcjmigiy neans which renoves the protecting group and gives the
desired product in reasonable yield. A detailed description of the

/t echni ques applicable to the creation of protecting groups and their

enmoval an be fo G eene, P‘otecti ng G oups in Oganic
Synt hesi oc?fﬁrfoﬁlwagi"g% ndg ﬂ@g A 20 detai |l ed description of the
preparation &gﬂp ohwil set forth
i n Exanpl es 3% r@p aﬁiﬂ? laf n%Iﬁﬁaftl!e’:rna &91 %%Snpgagﬂﬁ 1héorrml al can
be prepassemby: reacting a conpound of  For rrul a 2 with a corrpound of the
formula R -SS, wherein SSis a suitable solid support (e.g., thiophenol
resin, or the like). The reaction &elitmsel carried out in the presence of a
25 sui tabl e acylation catalyst (e.g., 4-dinethylam nopyridine, or the |ike)
and in a suitable solvent (e.g., dry pyrimdine, or the like) and requires
60 to 70 hours to conplete. WO 00/ 5&125 - 5 SEP 2003

_N._ _C?
H

"y _ 1.R'oY
' 2. optionally deprotecting

2
{r/
1/
W<R4
I

in which Y is hydrogen or an activating group (e.g., 2,5-dioxopyrrolidin-1-yl (NBS), and the
like) and each R!, R?, R3 and R? are as defined in the Summary of the Invention.

15 Compounds of Formula I can be prepared by reacting a compound of Formula 2, or
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PCT/ US00/ 06747 Conpounds of Formula | can be prepared by proceeding as in
the follow ng reaction Schenme 2: Schene 2 3 1. NH3 2. (CF3CX )g Eanbﬁ@r
optional Iy deprotecti ng 1 5 in which each R, 3 and RAZa8 & i ned

in the Sum@pweRéizé he I nvention. Conpounds of For mila | cag Ck}ﬁh ed by
treating a conmpound of Fornmula 3, or a protected derivative ereo W th

ammoni a to provide a correspondi ng am de, then reacting the am de mnth a
sui t abl e dehydrating agent (e.g., trifluoroacetic anhydride, cyanuric
chloride, thionyl chloride, phosphonyl chloride, and the Iike) and

opt i onal hyréteqte®t@flatiMdithertdE WAL EdrAibuad ofht Forklia RIDD - a prte@ad ri ed out in
a suitable solvent (e.g., nethanol) at between 0 and 5C and requires 6 to

10 -days Wderivasivplterenf, aildghencemionatly dﬁpmtecmhg Ebmgﬂdctatmmgaragénmt lnshecar ried out
in the presence of a _suit ebae(e trieth m ne), a ,suitable
sol vent PESgICEO @éP’F@iﬁxﬁﬁYgﬁ“&P&ﬁWf gty {ﬁ“%é aé\t‘mg’é‘? %/%‘é‘ﬁ‘téﬁ -find 50 C
and requ o] d |

pr cpar at POROHFIE %’%*'n%?a%%@ﬁ’?me%’c‘wwa TR YA Bl G B oSt
forth g nietedtphel® 1d 30N, fdefetably & -about43° cvéﬂd%dn&%ﬂ,%to%oiﬁﬁrs?@(b% lete.

PCT/ US00/ 06747 Additional Processes for Preparing Conpounds of Fornula I:
conpound VeifierF¥ iniidsogen tkarehesiopreap be eiflecisst in tlphacmofewftal suaably coupdimgtaghite aci d

phar %;EQ&S?LBM@% R N QS@EEP”B Feriorel y o
phar maceqt%ar egbﬁg @15})1)‘33 Qﬁ@ﬁ:ﬁboﬂﬁﬂi&e&? oélﬁlaﬁ CB’B&E%&Q& AE rrrul a |

can be pre redacting t ree aci orm o conpoun

phar nacemg\alw'ytetamamlaﬁhmm h@ra@aﬂﬁo@h@phz@é Mm,hﬁﬁcydlmgﬁmmd@ﬁme
organi ¢ acids and bases suitable for the aration of the

phar n#c e (PLEa arfhaliked préibise (&8, VgV-diisopropy ethy amine, triethylamine, or the like) and

requires 2 to 15 hours to complete. Alternatively, when Y is hydrogen the reaction can be
carried out by treating the compound of formula R*OH with N-methylmorpholine and isobutyl
chloroformate in a suitable solvent (e.g., THF, or the like) at between 0 and 5°C-for- -~ — - -
30 minutes to an hour and then introducing the compound of Formula 2 to the reaction

15 mixture and allowing the reaction to proceed for 12 to 15 hours.

Deprotection can be effected by any means which removes the protecting group and
gives the desired product in reasonable yield. A detailed description of the techniques
applicable to the creation of protecting groups and their removal can be found in TW
Greene, Protecting Groups in Organic Synthesis, John Wiley & Sons, Inc. 1981. A

20 detailed description of the preparation of a compound of Formula I according to Scheme 1 is
set forth in Examples 4, 5, 6 and 8, infra.

Alternatively, compounds of Formula I can be prepared by reacting a compound of
Formula 2 with a compound of the formula R'-SS, wherein SS is a suitable solid support
(e.g., thiophenol resin, or the like). The reaction can be carried out in the presence of a

25 suitable acylation catalyst (e.g., 4-dimethylaminopyridine, or the like) and in a suitable solvent

(e.g., dry pyrimidine, or the like) and requires 60 to 70 hours to complete.
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of conpounds of Fornmula | are set forth in the definitions section of this
application. Alternatively,. the salt forns of the conpounds %{ﬁg@rﬂﬁba I
can be prepared using salts™f the 10 starting mat eri al's of r i at es.
The free aov@owdsifsr ee base forns of the conpounds of For nulPETUSCEEE7HE
prepared fromthe correspondi ng base addition salt or acid addition salt
form For exanple, a conpound of Fornmula | in an acid addition salt form
can be converted to the corresponding free base by treating with a

sui tabl e base (e.g.,-ammoni um hydroxi de solution, sodium 15 hydroxi de,
etc.). A conpé@mposndsesiammyla)l cimbeprppased bprossednessin thedphowiag rerction
converte$ &o he corresponding free acid by treating with a suitable acid
(e.g., h GP88htori c acid, etc). The N-oxides of conpounds of Formula | can
be prepared by nethods known to thgsgnpf2 ordinary skill in the art. For
exanpl e, N-oxides can be prepared by treating an unoxidized formof the
conpound of Fornmula I with an oxidizing agent (e.g., trifluoroperacetic 20
acid, permaleic acid, perbenzoic ackd, racetic acid,

nmet a- chl or oper oxybenzoic acid, etc.§;in sui.t abl e i nert organi c sol vent
(e.g., a hal ogenat ed hydrocar borR5Uch~&s fﬁylene chl oride) at
approximately 0C. Alternatively, the dXi des of the conpounds of Fornula I
can be prepared fromthe N-oxide of an appropriate starting material.

Conpounds of Fornula | in unoxidized Bormcan be prepared from N oxi des of
25 conpounds of Forrmula | by treatingfwith a reducing agent (e.g., sulfur,
sul fur dioxide, triphenyl phosphine, {l;i{fium borohydride, sodium

_borohydride, phosphorus trichloride, |br .8 hd$haf C.) in an suitable
Jihert organic solvent (e.g., acetonitiil tkﬁS%ﬁ%@kncﬁﬂgeous di oxane, etc.)
at 0 to 80C. Prodrug derivatives of tlpe conmpoun o? Formula | can be
prepared by nethods -50 WO 00/55125 -'5 SEP 2003 PCT/ US00/ 06747 known to
those of ordinary skill in the art I]i .g., for further details see Saul nier
et al.(1994), Bioorganic and Nbdicgnaltghghistry Letters. 4:1985). For
exanpl e, appropriate prodrugs cph” feépared by reacting a
non-derivatized conpound of Formula | iIRh a suitable carbanyl ating agent
(e.g., 1,1-acyl oxyal kyl carbonochl ori d&e, para-nitrophenyl carbonate, 5
etc.). ‘ 1

5 in which each R', R%, R*and R* are as defined in the Summary of the Invention.

Compounds of Formula I can be prepared by treating a compound of Formula 3, or a
protected derivative thereof, with ammonia to provide a corresponding amide, then reacting
the amide with a suitable dehydrating agent {(e.g., triflucroacetic anhydride, cyanuric chloride,
thionyl chloride, phosphonyl chloride, and the like) and optionally deprotecting. The reaction

10 with the ammonia is carried out in a suitable solvent (e.g., methanol) at between 0 and 5°C
and requires 6 to 10 days to complete. The reaction with the dehydrating agent is carried out
in the presence of a suitable base (e.g, triethylamine) and in a suitable solvent (e.g.,
tetrahydrofuran (THY), and the like) at between 0 and 50°C and requires 1 to 2 hours to
complete. A detailed description of the preparation of a compound of Formula I according to

15 Scheme 2 is set forth in Examples 7 and 8, infra.
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~Protected derivatives of the conpounds of Fornmula | can be nmade by neans

- known to those of ordiznary skill in the art. A detailed descr] ptiori of the
t echni ques applicable tethe creation of protecting groups any Jekeilild
renoval canwWPdisgadhd in T.W Geene, Protecting Goups in COEIS@®/06747

Synt hesis, John Wley & Sons, Inc. 1981. 10 Conpounds of Fornula | can be
prepared as their individual stereo isonmers by reacting a racemc mxture
of the compound with an optically active resolving agent to forma pair of
di astereoi soneri ¢ conmpounds, separating the diastereoners and recovering
the opt ieditignapBrosesspnior Pewaring GampeundsedFermelt lof enanti oners can be
carried out usjng coval Lasteroneric.derivatives. [of0) nds . of
Formita 1. i <b6erEmE SEhm i ITShOPRhupa s hab iraragaly SRRRA fce
di ast er eQiaaRRIshIE by AlabSlg thDBS baleBAR bBHRAVHBLAL Withh pRAYSILERl.aRy OPer ti es
(e.g., nelting points, boiling points, solubrlities, |Peact|V| ty,” etc.) and
can be r emdiptablsimprpenicent ordayictaald. ngltardativel g gphafmichakaligbspable dbdet | es. The
di astereoners can be separated by chromatography or,.preferably, by

separ aPi q¥pttios spltof perrRuRACh Hagnyad een bhprepaee Pisrespngsthe free adddl fsm ¢ft y.  The

optically, enant.i Oner. | en,.recovered, along with the yesolvin

agent , bfhgg&g%@lngr& éthﬁ?@hﬂpﬂ%%@éﬁ%&ﬁﬁgﬁl&f&ﬁﬁ%&? HIORRANG ‘g’s‘ﬁﬂm‘i t??s‘?‘a]'é'&ﬁaﬂlﬁtapgn. A
nore det ajrhAgk AeKGhHIMaERRuRIbIE R thd 6 a@&ﬁéftﬁeeharﬁﬁééuﬁcagy z{cbﬁyt%b@é Ation
of stereo Isoners of conpounds fromtheir racemic mxture can be tound in
Jean Jacquesmpouirde oChbinstla I 8ameiciorthlin thel defipitiomastdtionsf this appcsisat es and
Resol utions, Honh Wley & Sons, Inc. (1981). WD 00/55125 - 5 SEP 2003

PCT/ USO0/8éemasively: @aﬁﬂ% grms gf thecommovpgs qfformuladifan §n pieparsd pring salts of die

pr epa%”%tz?m‘lf_%ﬁ%%‘lg of erg_‘%mélsa I, which process conprises: (A) reacting a;

'l a2 nﬁ

. compound 0 or a protected derivative thereof with a _

- conpound of t ImeffRe Abidar ReO¥aseTorrs O 18t 6/mBGunddQF FyAklY Bedn r;ﬁﬁ{ared n which
Y i s hydrogen or an activating group and each R, R2, R3 and R4 are as
defi ned ifrrm the cSuaspending baserrdditioneattiooacid additiBy saleformni Fgr exaogipmaund of

Formula 3; R2 O . . o
compound (g Formula I in an acid addition salt form can be converted to the corresponding

free base by treating with a suitable base (e.g., ammonium hydroxide solution, sodium
15 hydroxide, etc.). A compound of Formula I in a base addition salt form can be converted to
the comresponding free acid by treating with a suitable acid (e.g., hydrochloric acid, etc).
The N-oxides of compounds of Formula I can be prepared by methods known to
those of ordinary skill in the art. For example, N-oxides can be prepared by treating-an
unoxidized form of the compound of Formula I with an oxidizing agent (e.g., trifluoroperacetic
20 acid, permaleic acid, perbenzoic acid, peracetic acid, meta-chloroperoxybenzoic acid, etc.)
in a suitable inert organic solvent (e.g., a halogenated hydrocarbon such as methylene
chloride} at approximately 0°C. Alternatively, the N-oxides of the compounds of Formula I
can be prepared from the N-oxide of an appropriate starting material.
Compounds of Formula I in unoxidized form can be prepared from N-oxides of
25 compounds of Formula I by treating with a reducing agent (e.g., sulfur, sulfur dioxide,
triphenyl phosphine, lithium borohydride, sodium borohydride, phosphorus trichloride,
tribromide, etc.) in an suitable inert organic solvent (e.g., acetonitrile, ethanol, aqueous
dioxane, etc.) at 0 to 80°C.

Prodrug derivatives of the compounds of Formula I can be prepared by methods
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N

- RI~-N 4 R3 3 10 with anmonia to provide a correspondi ng am de and t hen

reacting the amde with trifluoroacetic anhydride, in which each R, R2,
R3 and R4 are as defined in the Summary of the Invention Cp gPpimoal Iy
depr ot ect i Rgh gu/d3i8t ect ed derivative of a conpound of For mulggrhdsgogrpvi de a
correspondi ng unprotected derivative; 15 (D) optionally converting a
conpound of Fornmula | into a pharmaceutically acceptable salt; (E)
optionally converting a salt formof a conpound of Fornula Ito non-salt
form (F) optionally converting an unoxidized form of a conpound of

For mul a Knowmite tiose pheddiraeeskill adhk virtd e ¢ g FoefttReretixi ok SadthiéiGy appo9onal |y
converting an N-oxide formof. a conpound of Forrmula | its unoxidized -52
WD 00/ 553ipgrganis ageM liqgal Fewisoees 471 %8} nfjor exapplomppmpaiaiepredeiser t i ng a
nen-derivati zed c ound of Forymula. l into a rmaceutjcal | r odr ug

o va 1478 e BRRpe PISh A oR amoy b raizec cnpachs BABHRRA L s gr °a

conpoun 4l ol §S . 5 ' | - LQr Br repari ng
[t or mod ar oM e (G LR Ry RSB GIHR Fre PR R
conpognckt@Q. Formula 4: P 4 in which R9 is an am no protecting group and

each R2, R3 and R4 are as defined in the 10 Sunmary of the Invention, with
t hi onyl chl orFrgisciaddeivrsivesiefihe cerapoungs of Fermwakbedndis maderbyiiagans kegvany |

,f :] ! g,[ Ih)cllletg :I}?‘?‘?g?ﬁ é}%ﬁi&eﬁ%r}gs t'll ' thteha?t. R §&aned de%]::n'&i on of Et%bt!ecﬁ-m?q%%g algpqicgble to the
creation of protecting groups and their removal can be foundin T.W. Greene, Protecting

Groups in Organic Synthesis, John Wiley & Sons, Inc. 1981.

Sz

10 Compounds of Formula I can be prepared as their individual stereo isomers by
reacting a racemic mixture of the compound with an optically active resolving agent to form a
pair of diastereoisomeric compounds, separating the diastereomers and recovering the
optically pure enantiomer. While resolution of enantiomers can be carried out using covalent
diasteromeric derivatives of compounds of Formula I, dissociable complexes are preferred

15 {e.g., crystalline diastereoisomeric salts). Diastereomers have distinct physical properties
(e.g., melting points, boiling points, solubilities, reactivity, etc.) and can be readily separated
by taking advantage of these dissimilarities. The diastereomers can be separated by
chromatography or, preferably, by separation/resolution technigues based upon differences in
solubility. The optically pure enantiomer is then recovered, along with the resolving agent, by

20 any practical means that would not result in racemization. A more detailed description of the
techniques applicable to the resolution of stereo isomers of compounds from their racemic
mixture can be found in Jean Jacques Andre Collet, Samuel H. Wilen, Enantiomers,

Racemates and Resolutions, Honh Wiley & Sons, Inc. (1981).
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suitabl e solvent (e.g, DW) at between 0 and 5C and requires 30 mnutes to
an hour to conplete. Alternatlvely conpounds of Formula 2 can be prepared
by reacting a conpound ..of Forrmula 4 with trifluorodacetic an The
de- prot ect iwg osaky2be ef fected by any means 15 which rennvegcg%%&gﬂzﬂ cting
group and gives the desired product in reasonable yield. A detail
description of the preparation of a conpound of Formula 2 accordlng to
above-descri bed procedure is set forth in Exanple 1, infra. Conpounds of
Formula 4 can be prepared by treating a corresponding al kanoyl halide with
anmoni a. The [ a@hiif, ah Sspe@lof tiednedtiioh fs Bpréttsé B IpRepafhy £8dmpcng.of

di chl oronet hane, 20 5% aqueous sodi um carbonate, and the |like, or any

sui t abl eFeunik dawhich prdsesseofmprisas: 10 to 30C and requires 30 minutes to an
hour to ggnplete The alka é%k hallge intermedi ates can be prepared from
the corr &hon&AGrar EIBIRLEFaBY2Lr eating with thionyl chloride in a

sui tabl e solvent (e.g., dichloronethane) under nitrogen for 30 mnutes to
an hour. A detailed description of the preparation of a conpound of Fornul a

2 according to the above-describedpd3 ..... .............. WO 00/ 55125 5
SEP 2003 PCTIUSOQ 06747 procedures |s set,Morth in Exanple 1, infra.
Conmpounds of the fornmula R - SS C?ﬂ pared by reacting a conpound of
Formula 5(a) or 5(b): R19 | | X kﬁCH R7i N- X" X1_N1X1XlI,OH RS RS 5(a)

5(b) 5in which R9 is an anlno proteR?lng group (e.qg.

tel | -but oxycarbonyl, fluoren-9- ylnethoxycarbonyl, or the | i ke) and each
X, X-, X3, R and R7 are as defined”for Formula | in the Summary of the
Inventlon with a utabl

1
o B Prsiersc Svag o thpreptth 3 ShRpon dhe Touai R 08" Shaproraetsyt
depr ot eC A8 cREOY Awhich SIPEFIbYE] fanBcARIROLRTp Gha ERRMY R Roaha e 6(b)

are as defined in the Summary of the Invention; or

(B)  reacting a compound of Formula 3:

R 0

i
N -
1~
3
R

3

10 with ammonia to provide a corresponding amide and then reacting the amide with
trifluoroacetic anhydride, in which each R?, R?, R? and R* are as defined in the Summary of
the Invention _

(C)  optionally deprotecting a protected derivative of a compound of Formula I to provide
a corresponding unprotected derivative;

15 (D)  optionally converting a compound of Formula I into a pharmaceutically acceptable
salt;

(E)  optionally converting a salt form of a compound of Formula I to non-salt form;
(F)  optionally converting an unoxidized form of a compound of Formula I into a
pharmaceutically acceptable N-oxide;

20 (G) optionally converting an N-oxide form of a compound of Formula I its unoxidized
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10 R7~N, X4. X;,3 2 N X, XI.SS RS RS HN. X 2X1, SS 6(a) 6(b) in which SSis a
solid support and then reacting the conpound of Formula,6(a) or 6(b) with a
conpound of the fornula R6OH.{e.g., benzoic acid, indole-5-cagb plz’ jacid,
met hanesul f Bieﬁ/s% %d, or the like). The reaction between ”i”%T 9&5@ of
Formul a 5(a) or ? ) and the resin is carried 15 out in the presence of a
sui tabl e coupling agent (e.g., :

benzotri azol e- 1-yl oxytri spyrrolidi nophosphoni um hexaf | uorophosphate (e.g.,
di i sopropyl carbodiimde (D C), PyBOP(r), EDC, HBTU, DCC, or the |like) and
acyl ati opyyeatalyst (e.g., NN-diisopropylethylamne, triethylam ne,

4-di met hyl am nopyri di ne, 1-hydroxybenzotriazole hydrate, or the like) in a
sui t abl e(3¥pl vepifionaly gonvertiztyticanizriektized colapoundsof Warrl4 bmt@d 5 SEP 2003

PCT/ USO0/ 06747 DVMF, or the |like) and requires approxinmately 3 to 20 hours
to conpl Bhamaceisicaeprpiys desyativBeands f ect ed by any means which renoves the

protecti group and gives the desi.red .product in.reasonable .yield. The
Peact i onthetwitbrRREe ke ortr i B & A ommouae BEARENER! Btta™ Ou 'w th
a sui t;ablg-gaupki-adiagent and acyl ation catal yst. A detailed description of
the 5 preparation of a conmpound of the fornmula R -SS according to the .
above-described .procedures is set forth in Exanples 2(A-C and 4(A-O,
infra. Conpounds of the fornula R30OH can be prepared by treating a conpound
of f or muPEpceszes fo Pygparing Intermedisics: acid (e.g., trifluoroacetic acid, or the

A et nat vel yCoRBRBsR i BRIt At by AEPAFERAFN Gl obfon® b Fe bt - ana

X is -CHR9- can be prepared by al kX' ating an organonetal lic conpound of
Formula 7(a) or 7(b): Li R6 R O

| |
N
R WJENHZ
SR

R
4

in which R is an amino protecting group and each R?, R® and R* are as defined in the
10  Summary of the Invention, with thionyl chloride and then deprotecting. The reaction with the
thionyl chloride is carried out in the presence of a suitable base (e.g; triethylamine) and in a
suitable solvent (e.g, DMF) at between 0 and 5°C and requires 30 minutes to an hour to
complete. Alternatively, compounds of Formula 2 can be prepared by reacting a compound
of Formula 4 with trifluoroacetic anhydride. The deprotection can be effected by any means
15 which removes the protecting group and gives the desired product in reasonable yield. A
detailed description of the preparation of a compound of Formula 2 according to
above-described procedure is set forth in Example 1, infra.
Compounds of Formula 4 can be prepared by treating a corresponding alkanoyl
halide with ammonia. The treatment is carried out in a suitable solvent (e.g., dichloromethane,
20 5% aqueous sodium carbonate, and the like, or any suitable combination thereof) at 10 to
30°C and requires 30 minutes to an hour to complete. The alkanoyl halide intermediates can
be prepared from the corresponding alkanoic acid by treating with thionyl chioride in a
suitable solvent (e.g., dichloromethane) under nitrogen for 30 minutes to an hour. A detailed

description of the preparation of a compound of Formula 2 according to the above-described

~53.



1 R~NOCEt RI~-N. X4, X"N R5 OR5 7(a) 7(b) OEt with a conpound of the
~formula ROL, in which L.jis a leaving group and each X3, X4, R5, R6, R and
RO are as defined for Rofrmula | in the Summary of the | nventi®rsEpangp3t hen
converting esulting ethyl ester to the correspondi ng e

al kyl ation \%éﬂgfggﬁ%% ed out in a suitable solvent (e.g., TH%’Z@DQH}%‘% to 0OC
~and requires 1 to 2 hours to conplete. Conversion the acid can be effected
by treating the ester with |ithium hydroxide for approxi mtely 15 hours.
The organonetal lic conpound is generated by treating a correspondi ng organo
conmpoundprodbdifesad s BRHIPRIE@EBIDASE A € 9. . N N-di i sopropyl et hyl am ne,
triethylamne, and the like) and 20 n-butyllithiumor tert-butyllithium at
-80 to -70 Cloppainds abthy farmusbRUES cdBbe Gephred bapeicang Aab®byunddfm nutes to
an hour . Fé&mdai &ia} @b@Eescription of the preparation of a conpound of the
formula R OH according to the above-descri bed procedures is set forth in
Exanpl e 3, infra. Exanples: Li -55. WO @0/55125 REFERENCE 1 Lithium

2S- am no- 3- cycl ohexyl propi onate 5 SEP £#003 PCT/ US00/ 06747 A sol ution of

met hyl 2S-am no- 3- cyéRohexyd pr eponal enhydrgthl o de 3. 03 nmol, | eq) in
di chi or omet hane (80 nlL) MNind XAt ur atRd” Na “361 ut®dn (80 mL) was cooled to
0 5 C and then the organisc | ayer was treated wsth a solution of 1.93 M
phosgene in tol uene (8. m., 2 eq). The mxttre was stirred for 10 m nutes
and then the aqueous was rgfa arated and extr5 ted with dichloronethane (3x
27 nmL). The conbi ned orga | ayers were dri over sodiumsulfate,
filtered and concentrated. A portion of the residue (767 /LM 1.0 eqg) was
stirréd unelich Ri®ts agemino pgsediog gveuphermprghbliongca&H1, Muotendd-eq) in dry THE
(1) f)?l?negh%xycarbonyl, or the like) and each X?, X2, X3, R® and R are as defined for Formula I
in the Summary of the Invention, with a suitable solid support resin (e.g, Wang
(4-benzyloxybenzyl alcohol) resin, thiophenol resin, or the like), deprotecting to provide,

respectively, a compound of Formula 6(a) or 6(b):

10 ) H 3 2
_X% 8§ N._ X2 _X% ..s§
HI}I x! R TxYUNNTT X!
R® R>
6(a) 6(b)

in which SS is a solid support and then reacting the compound of Formula 6(a) or 6(b) with a

compound of the formula R°0H (e.g., benzoic acid, indole-5-carboxylic acid,

methanesulfonic acid, or the like).

The reaction between the compound of Formula 5(a) or 5(b) and the resin is carred

15  outin the presence of a suitable coupling agent (e.g.,

benzotriazole-1-yloxytrispyrrolidinophosphonium hexafluorophosphate (e.g.,

diisopropylcarbodiimide (DIC), PyBOP®, EDC, HBTU, DCC, or the like) and acylation

catalyst (e.g., N.N-diisopropylethylamine, triethylamine, 4-dimethylaminopyridine,

1-hydroxybenzotriazole hydrate, or the like) in a suitable solvent (e.g., methylene chloride,
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10 hours. The m xture was concentrated in vacuo and the residue dissolved
in ethyl acetate (1 nL). The.solution was washed with water (3 x 1 ni),
dried over sodiumsulfate and concentrated. The residue wash dgEE @piEd in
met hanol ( ydhossagad water (37.L) and the solution was tregab@aiswéersad i t hi um
hydr oxi de nonohydrate (19 ng, 1.05 eq) and then stirred for 12 hours. The
solution was adjusted to pH 11 with additional |ithium hydroxide
-monohydrate, 15 heated at 600 C for 4 hours and then t he concentrat ed in
vacua to provide |ithium

_ 2S- mor pholMA-of thel 18@) aneharesappraxieyatdipbex g0 BcﬁlﬁptmmlﬂctePDEpﬁmhtmg cars i n
Ref erence 1 provided the follow ng conpounds: |ithium

2S- pi per bd bﬁﬁeele@bmwmss which geraovey Sleaeging pirowmsk aives the defigfppgiuct
25- (- ter L bUt oy AL PO RIRST B2 Lt SALROM AT AN, a0 g ki op! onat

€,

(4-benzyl,pi p@i Qé.g&b e&ehgﬁ{ob&ee/ﬂaﬂa}x@g%%&l &msphﬁmaﬂw&s@ﬂa&& of the hi um

ZS-(4 et hoxycar pi perazin- onyl @m no) - 3- cycl ohexyl propi onat e;

|'i t hi WM Bfparation of a compound of the formula R'-8S according to the above-described
(4-fur-2-ylcarbonyl p| perazi n-1-yl car bonyl anm no) - 3-cycl ohexyl propi onate; WO
00/ 55125 pBcsiresio 63 fPdTIUSeos 24/%- @@ERE‘N@ ipfr3. C cl ohex i-2S- 3-net hox

Benz | ox carbgn | am i 0 id mxtu

55 2 no- 5- cy CPBRABSOF O e S o b Blefiid By Bgingq comppond gf e

hydr oxi dg1(S8- A Qitabie £ (elsn t@fiubrdackicddi, &r ﬂfe I&Qﬁnvﬁtﬁlrabfc]sﬁ]\ﬁ%t) (e

treated vmth 5 3-net hoxybenZyl oxyfornyl chloride (2.95 mmol eq)
stirred imhyﬂenh@hlroadanﬁltﬁd“lﬁm)tAhﬁﬁﬁdzelygmcmhpchNddo’éﬂlby'bnmﬂmﬂ‘@Hedwszhmhﬁ‘ (2.95
\m;’ml 1.0 e The _m xture was stirred for  approximately 12 hours

adj usted 1%? M and & - GHR h e bremerars by akyating an qraanometal ﬁtymaawndm en
ext r act etfomulh7@) hyT(bcetate (2 x 9 nmL). The extract was washed with 1M
hydrochloric acid solution (6 nL), dried over sodi um sul fate and
concentrated to prow de 10;;3-c cl ohex g6 2S-

3- met hoxybenzyl oxyca onyI m no) pr op| o|n| C agl d s a el I ow oi | . EXAMPLE 1
tent-Butte 14- cyano Q*E«mpﬁ@ (Conpound 1) H

7(a) 7(b)

with a compound of the formula R®L., in which L is a leaving group and each X°, X*, R®, RS,
R7 and R? are as defined for Formula I in the Summary of the Invention, and then converting
15  the resulting ethyl ester to the corresponding acid. The alkylation is carried out in a suitable
solvent (e.g., THF) at -78°C to 0°C and requires 1 to 2 hours to complete. Conversion the
acid can be effected by treating the ester with lithium hydroxide for approximately 15 hours.
The organometallic compound is generated by treating a corresponding organo compound
with an appropriate base (e.g., N,N-diisopropylethylamine, triethylamine, and the like) and
20 m-butyllithium or fert-butyllithium at -80 to -70° C, preferably at about -78° C, for
approximately 30 minutes to an hour. A detailed description of the preparation of a
compound of the formula R'OH according to the above-described procedures is set forth in

Example 3, infra.
Examples:
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0O .15 A mxture conprised of 2S-tert-butoxycarbonyl am no- 3- phenyl propi oni c

. acid (28.9 g, 0.109 m)l) am noacetonitrile hydrochloride (10.1 g, 0.109

nol), triethylam ne (61 “m., 0.436 nol), DVF (40 ni) and acet 'Sﬁ?”mﬁ (360
m.) was stirred at room tenperature for 27 hours. The nixtur

filtered, cBROMPAated to a volume of 100 nL and poured i nt BCT/PEWARHS or
(1000 nmL). The m xture was stirred until a precipitate had fornmed. The
_precipitate 20 was col |l ected, washed with water and dried. The dry product
was recrystallized from55% ethanol/water (80 mL). The crystals were

collected and recrystallized fro 9% = 00/ 55125 5 SEP 2003

PCT/ US00/ 06747 et hanol / wat er (7oﬁm§i\%stal s were collected and dried
to provide tert-butyl gfhg}fﬁgg_rg%;lmbﬁ&@ﬁ%%mémgﬂ@nyl et hyl car bamat e
(20.3g, 0.067 nmol) as white needles (s, 9H), 5 3.06 (d,
2H, J:7Hz)6408(m2H) 6434(dd 1H J =13, 7 Hz), 6 4.97 (d,

1H, J = 8 Hz), 11); ES-MS miz 304 (MH+). 5
Proceedi ng asﬁwlmrﬁﬂr%ethﬂaﬁwma@é qyﬁ@hﬁwlpl@wqagte@dﬁrﬁé@}ﬁa &0 Ha I:

Pent b e R T ST ) TR BBt

3.14 (gd C an%"ﬂhen]ths oilgamctiaﬁ)was Gredted (vithd so%l‘@on &t 129306 pﬁ@%tgﬁﬂn toftieRe (B33 ,( br s,

1H), 8 7. 48 10 (br s, 1H); ES-Ms m z ); ¢ clohex |
3S-tert- lmnEd»eg(LaTb@myxtamwm-shkredémd@anmytesmndmmm muemnmuaphra):d and H NVR:
6 1.35 (m 17 (m 2.66 (dd, 1H J = .18,

7 H), 6 eatr%ed(‘aah dlfhiorgmetha@ G Zr’lw)L) e’ cwb(rafé or&qu Igyers et dagfl over 4 50

550 (Pt bl g enbopoditabl S porbhlorufh bode OBF ol ibivgscr 15 M

eth | car kamed gn ﬁmg@;u # thinmﬁa& @7 §; 5
4.08 (m 2?% ek (fn?el?l‘jw 6 4051956%%r ’é@w%d)?gyséﬁﬁ(ﬁfmﬁrﬁm% 7.62

(br s;o 1|HpursE$hNBJJnmze BFslcophatiated ia vasumangl th@residue dissolved in ethyl acetate (1
3- benzyl oxy hySl - 3H i m dazql - 4- vyl 1S-cyan | car bampyl et h Icarbarrate
( Corrpounéinyis?m'3It he BPIRiipR was T’?‘gﬁg("%‘?j‘ giﬂ%“f (35x gr%@ 3‘2?51( ?%’r S%-Pmﬁuﬁ(at? 8 4.00
(d, 2H %onceﬁtrﬁéa.’ Tﬁe fksf&%e (\ﬁé d%@lved%n%néﬁar(o? 2 ﬁi%)and éaér 83% [iLr?ana l’hel) d

solution was treated with lithium hydroxide monohydrate (19 mg, 1.05 eq) and then stirred for

12 hours. The solution was adjusted to pH 11 with additional lithium hydroxide monohydrate,

15 heated at 60° C for 4 hours and then the concentrated in vacuo to provide lithium

2S-mormpholin-4-vicarbonvlamino-3-cvclohexyipropionate.
Proceeding as in Reference 1 provided the following compounds:

lithium 2S-piperidin-1-vicarbonylamino-3-cyclohexylpropionate;

lithinm
20 28-(4-tert-butoxvcarbonvipiperazin-I-ylcarbonviamino)-3-cvelohexvinropionate;

lithium 2.5-(4-benzylpiperazin-1-ylcarbonylamino)-3-cyclohexylpropionate;
lithium 25-(4-ethoxycarbonylpiperazin-1-ylcarbonylamino)-3-cyclohexyipropionate;

lithium 25-(4-fur-2-vlcarbonylpiperazin-1-ylcarbonylamino)-3-cyclohexylpropionate;
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8 5.58 (br d, 1H, J =8 Hz), 6 6.79 (s, 1H), 8 7.29 (m 1H), 5 7.49 (s,
1H), 8 7.93 (br s); ES-I\/IS n-z 414 (M) ; tert-butyl "

2- (4- benzyl oxyphenyl ) - 1S- cyanonet hyi | car bam)ylyl car bamate = (oSt 6); ' H
NVR: 6 1.40Q®/558%1), 8 3.01 (t, 2H, J = 6 Hz), 8 4.07 (t, PREUSH/GE7H Hz),

25 6 4.29 (m 1H), 8 4.90 (br s, 1H), 6 5.02 (s, 2H), 8 6.40 (br s, 1H, 6
6.92 (d, 2H, J =8 H), S 7.09 (d, 2H, J =8 Hz), 8 7.37 (m 5H); ES-M5 niz
410 (MH); and tert-butyl :

1S- cyanonet hyl car banoyl - 2- cycl ohexyl et hyl carbamat e (Conpound 7); '"H NWR 8

0.94 (m 2H), 8120(m 3H) : 1H, 8 1.71 (m 6H), 8 4.15 (m
2H), -58 WO 09/55 3 . { Lk 7 . 1H) .8 7. 04 (br s);
ES-M5 m z l.‘vil.';‘i 2% S i C 070t EXARPEE 2

N-( 2- benzyl sul fanyl -1 R- cyanorret hyl carbanmo. |r~ et hyI )benzam de (Conpound 8)
A m xture conprised of 2R-benzoyl am no- 3-benzyl sul f anyl propi oni ¢ aci d
(0.508 g, .Amixmk qﬁ%l-@nunammmempr@uomceamcﬁmm|1deec()Qnaé&1ngn 1.61

| BOP(T ) (0. 8 N- di | et hyl 0.84 ni,
483 Ol R NPPhG G i %rpe&%fw&‘efc‘i%%?@%ﬁ@%@?%ef o 2.5

hour 1 t ak into

d Ch?oﬁoﬁ%%'&%ﬁc“ﬁﬁﬂ*éﬁ%m@ﬂ RAEHE TS5 208, 1 0B S B Rl oot

hydr ochbig Nov-gieits] ethyieh@liaraine (295 9QHSI, §@<Hq9m'nba SBiRe Ak Qurrtd fopd (MISHH),
filtered and concentrated. Product was purified fromthe residue by silica

gel ch rﬂ’ﬁ‘ﬁ’@@%@iﬁdw Hy houispedisgsdrstpiadovith WM lyduichlorio meitiisalution ¢ Janhyinde

mol) S e Wke aae Bk SRR Thestraat v dspr ot e bR e e

. mvso , 11), 7.5 3H), 8
(DNO ey sy oy el Syfyd Syl ﬁ%ﬂ‘ﬁgﬁ%‘?ﬁ% T SR R T

ppIi0 Priscyeking-28s(3imetsartehey1 8k oa®sh obidhicbid e aCyQ, mewads of Formula
| . N F1R-cyanonet hyl car banoyl - 2- ( 4- et hyI _benzyl t hi oet hyl )| benzam de -59

EXAMPIE 1

tert-Butyl 1S-cvanomethylcarbamovyl-2-phenvleth 'Icarbamate

(Compound 1)

S L f\/

15 A mixture comprised of 25-tert-butoxycarbonylamino-3-phenylpropionic acid
(28.9 g, 0.109 mol), aminoacetonitrile hydrochloride (10.1 g, 0.109 mol), triethylamine (61
mL, 0.436 mol), DMF (40 mL}) and acetonitrile (360 mL) was stirred at room temperature
for 27 hours. The mixture was filtered, concentrated to a volume of 100 mL and poured into
ice water (1000 mL). The mixture was stirred unti} a precipitate had formed. The precipitate
20  was collected, washed with water and dried. The dry product was recrystallized from 55%

ethanol/water (80 mL). The crystals were collected and recrystallized from 65%

-57-



WD 00/55125 5 SEP 2003 PCT/ US00/ 06747 (Conpound 9); Ms: nfe 367.9 (theory
367.1); NMR Spectrum (DVBO-d6): 8 8.82 (t, 1H), 8, 8 69 (d 1H), 8 7.88 (d

" 2H), 8 7.5 (m 3H), 8716(d 2H), 6 7.08 (d, 2H) . - (Inedd g 4.2

d, 2 8 2.75 (m 2 8 2.1 (s, 3

(I\I-[lR[_?:yano‘ﬁgtaﬁgg{?gr bamoy! ) - 2- (El rretH)hoxybenzyI(t hi olc;? hslo)l BEAZERIe745
(Compound 10); Ms: nmle 383.9 (theory 383.1); NWVR Spectrum (DMSO-d6): 8 8.8
(t, 1H 8 8.65 (d, IH 8 7.9 (d, 2H, 6 7.5 (m 3H), 6 7.25 (d, 2H, 8 6.8
(d, 2H, 8 4.7 (m IH 8 4.2 (d, 2H), 8 3.7 (s, 3H) 8 3.3 (s, 2H), 8 2.8

1) v bR TRRREY By QR R B PR Bl v iB T, 5,
1H) " 8 8.187%vafemdth¥lcdrbBmbyl0- bﬂaélvhemvlﬁrgan%le %@ BgJO 6677m5f? as %h@te n@éd?es5 lﬁm 3H),

8 7.3 (m 5H), 6 4.8 (m TH (m 2H
ppm  bedRMR: § 139 (o), By Qﬁa(dbaﬁdy# :'Sizms&mgvs tInhuQcH)r DOPH Cad, libﬁﬂu:dB( tl:orrpound

12); MS: (th ; NI\/RS ctrum DVBO- d6 7 (t, 111)
8 7.6 (351)1[%.,%93%% 13‘1 %,5 95“@)1(}3 5"15?. E%P(Iﬁ]mfa 4(MHaL3 (d, 2H),
8 2.4 (m 2H), 819(s 3H) ppm 15 N

[ 1S- cyanonet hyl car banovl - 3- net hyl t hi opr opyl | benzam de (Conpound 13);

rile 291.7 (tHesderting2d inlExanhuR1 §Bﬁ‘i@€d‘tﬂé fdm@ﬁ}gd:@}n oﬁn& of Fotmuld I= 5. 6 HZ
IH) 8 8.6 (d, J =7.7 H, 1H 7.9 (m 2H 5 (m 3H), 845(m1H)
8 4.11 (d, J = 5.6 Hz, 2H), 825(m2H) &203(s 3H) 8 2.0 (m 2H
p - e h
1 2

pm bent I Ithlo 1R-C anrreth Icarbarm I
4) . “b O3 XCe 5 LS !

& '%cgmgggm% B “%&}37[“4% %ml% By P 3, %ﬁ(f’ whﬁ’ a%zh%ﬁ%%”) L
| o§< 2 o, ¥ e, BAHASS ¢ 07 TRNEIT)) alsc@er bazmy blsubyEad, e, COTBPURILE 7485 e

333.6 (theory 333.1): NMR Spectrum (DMBO-d6): 6 8.7 (t, 1H), 25 6 7.7 (d,
1H) 1B 1br4's,(1ﬁ) E&M%mfm@@mm 2H) 8 4.0 (m 1H), 8 3.55 (s 3H) 8 3.3

(theory 133vR: 5 Mﬁn?pl@qfl)r 9@7@@@%‘9@1 88(h: 1¥1)($ 2. sé'tﬁd 18 ?—018( 9 Hz)
8 2.96 (dd, 1H,J =18, 5 Hz), § 4.15 (dd, 2H, J = 6, 2 Hz), § 4 50 (m, 1H), 8 4.77 (m,
iH), 8 5 64 (brs, 1H), § 7.11 (br s, 1H); ES-MS m/z 354 (MH+);

15 tert-butyl 18-cyanomethylcarbamoyl-2-(1-formyl-1H-indol-3-yDethylcarbamate
(Compound 4); "H NMR: § 1.44 (s, 9H), § 3.23 (m, 2H), § 4.08 (m, 2H), § 4.46 (m, 1H),
84.95 (br s, 1H), 8 7.38 (m, 4H), 8 7.62 (br s, 1H); ES-MS m/z 371 (MH+); |

tert-butyl 2-(3-benzyloxymethyl-3H-imidazol-4-y}-
1S-cyanomethylcarbamoylethylcarbamate (Compound 5); 'H NMR: § 1.39 (s, SH), § 3.09

20 (d,2H,J=7Hz),54.00(d,2H, J =6 Hz), 3 442 (m, 1H), 5 4.45 (s, 2H), § 5.29 (m, 2H),
6 5.58 (brd, 1H,J=8 Hz}, 3 6.79 (s, 1H), § 7.29 (m, 1H), § 7.49 (s, 1H), & 7.93 (br s);
ES-MS m/z 414 (MH+); _

tert-butyl 2-(4-benzyloxyphenyl)-1S-cvanomethylcarbamoylethylcarbamate
(Compound 6); "H NMR: & 1.40 (s, 9H), 5 3.01 (t, 2H, T = 6 Hz), § 4.07 (t, 2H, J = 6 Hz),

25  34.29 (m, 1H), 6 4.90 (br s, 1H), § 5.02 (s, 2H), 6 6.40 (brs, 1H), § 6.92(d, 2H, J =8

Hz), § 7.09 (d, 2H, J = 8 Hz), § 7.37 (m, 5H); ES-MS m/z 410 (MH+); and
tert-butyl 15-cyanomethylcarbamoyl-2-cyclohexylethvlcarbamate (Compound 7); 'H
NMR: & 0.94 (m, 2H), § 1.20 (m, 3H), & 1.44 (m, 11H), & 1.71 (m, 6H), § 4.15 (m, 2H),
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1H), 8 7.3 (m 5H), 8 4.45 (s, 2H), 8 4.2 (m 111), 8 4.1 (d, 211), 8 3.55
(m 2H), 6 1.4 (s, -60 5 SEP,2003 WO 00/55125 PCT/ US00/ 06747 9H). ppm
Benz,, |y 2-benzylox -y 1S- Cyanonet hyl car banmoyl et hyl carbanat

17); NMR S CBor/Légls(DNSOdG) 8 8.8 (t, 1H, S 7.7 (d, 1H) ﬁ{gmulom
8 5.0 (q, %,5 4.5 (s, 2H), S 4.3 (m 1H), 6 4.1 m2H)
ppm 5 N 1-c anoneth |carbano 1 ent-3- 1 benzanmi de (Cbnpound 18); MS: nle

269.7 (theory 269.1); NWR Spectrum (DVMSO-d6): 8 8.8 (t, 1H), 6 8.65 (d,
1H), 679(d 2H), 8 7.5 (m 3H), 8 4.5 (m 1H, S 4.1 (d, 2H), 6 2.5 (m

2H), 6 15 S ke .

| car bam)yl 39%&%@’ al'en ry’;/ll(}bf P}?I)b)aggﬁrga% %szn/ 20 Mgufg}) "HNVR S 3.45
(dd, 1H,~J = 14, 9 Hz), 6 3.73 (dd, 1H J =17, Hz) 8 3.90 (dd, 1H, 10 J
=19, 6 Hz), S 4.04 (dd, 1H J = 14, 6 Hz), 8 4.98 (m IH), 6 6.67 (m 1H),
6°6.93 (m -1H), 6 7.46 (m 9H), BEAMPRECZm 2H), S 8.23 (d, 1H, J = 8 Hz);
ES-M5 mf z 358 (MH
N-f 2- (4-chl or op hemoRRE e
20); “HNVR S 3.19 (m ZFD

de (Conpound
, S 4.10 (dd, 1H,

[&iFRNq, »
|—\I

& t‘.
- .'A_,.

:28 6 Hz), 8 4.98 (m 1H), s@‘g‘}’g&?gg}m J_—gHz)!_IZS7 07 (m 2H), 8

722(m2|—|),6743(m4|—|) 15 8 7.69 (m
ES-M5 mz 342 (MVH+); N (1S-cyanonet hyl car b4

IH, S8.08 (d, 1H J = 8 Hz);

1); "11NMR 83.29 (d, 2H,

,J= 18, 6 Hz), 8 5.09 (dd,
7), 8 7.37 (m 6H), 8 7.68 (m

onet hyl car banoyl - 2- (4- cyanophenyi

J=7Hz), 53.81 (dd,2H,J= 18, 6 Hz), 5 3.98 £
1H, J =15, 7 Hz), 8 6.74 (br d, 1H J
6H); ES M5 mz 358 (M+); 20 N-f 1-cya
et hyl | benzam de ( Conpound 22),H NVR~-8 3. 18 (dd 1H, J = 14, 7 Hz), 8
330(dd 1H, J = 15,7 Hz), SH. d, 1H_J = Hz),- 8 4.15 (dd, 1H,
J =19, 6 Hz), 8 4.93 (dd, 1H{J SI-%M leJ:10 Hz), 6
7.30 (m 2H), 6 7.43 , . 7.67 (d, 2H, J = 8 Hz);
BS-M5 mz 333 (MH);
1S- cyanonet hyl car banoy (2, GHdi chl ar obenzyl oxy) phenyl i et hyl | benzam de
(Conpound 23); 'H NMR 3.15 (m 2H), 4.08 (t, 2H, J =6 Hz), 8 4.84
(dd, 1H, J = 16, 7Hz),55.24(in,3H), 65.87(d,

1H, J=8Hz), 66. 98(m 4H), 87. 18(d, 2H, J=9Hz) ,

A mixture comprised of 2R-benzoylamino-3-benzylsulfanylpropionic acid (0.508 g,
_1.61 mmol), aminoacetonitrile hydrochloride (0.149 g, 1.61 mmol), PYBOP® (0.838 g, 1.61
mmol), N,N-diisopropylethylamine (0.84 mL, 4.83 mmol) and DMF (10 mL) was stirred at
10 room temperature for 2.5 hours. The mixture was concentrated and the residue was taken up
into dichloromethane. The dichloromethane mixture was washed with IN hydrochloric acid,
water and aqueous sodium bicarbonate, dried (MgSO,), filtered and concentrated. Product
was purified from the residue by silica gel chromatography using 5% methanol in
dichloromethane to provide N-(2-benzylsulfanyl-1R-cyanomethylcarbamoylethyhbenzamide
15 (541 mg, 1.53 mmol) as an oil. MS: m/e 353.8 (theory 353.1); Proton NMR Spectrum
(DMSO-d,): & 8.85 (t, 1H), & 8.75 (d, 1H),  7.99 (d, 2H), 7.5 (m, 3H), 8 7.3 (m, SH),
84.7 (m, 1H), 8 4.15 (d, 2H), & 3.75 (s, 2H), & 2.8 (m, 2H) ppm.

Proceeding as in Example 2 provided the following compounds of Formula I:

N-{1R-cvanomethvlcarbamoyl-2-(4-methyvlbenzylthioethyl)benzamide
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6 7.32 (m 4H), S 7.78 (d, 2H J = 8 Hz); ES-M5 m z 482 (M—|+);”c cl ohex |

"~ 4-benzo | am no-4S-c anoneth | car bam) | out ate (Conpound 24); 'H -61 V\D

- 00/55125 ._ 5 SEP 2003%PCT/ US00/ 06747 NVR: 8 1.37 (m 5H), §

8 1.68 (m 55?25183(m 1H, 8 2.17 (m 21-1), 8 2.42 ( %ﬁ;gép

(m 1H, 8 4 1% 6 4.68 (m 2H), 8 7.47 (m 311),

ES-M5S niz 372 (MLFI+); N 2- 4-benzo | hen 1 -1S-c anoneth Icarbam) Ieth

- benzam de (Conpound 25); 5 "HNWR 6 3.27 (m 2H), 8 4 00 (dd, 1H, J —15
6Hz)8413(mIHJ:17 6 Hz), 8 4.23 (d, 1H, J 6 Hz), 8 4.97 (dd,
éﬂ) ca %/%orrrfoﬂﬂﬂ)% KIS r@/@36vﬂ9(t1a'ébryJ36? 19; NelR, s&c&uﬂﬁ(DMsa) B E 71 (m

N-(1S—cydiﬁBnFESﬁ?(d}d%ﬁ%(@zﬁh&?ﬁmﬂ{) Benadd, @H)(&%Eﬁ)ﬁilﬁﬂ)%ﬂ HNVR 6

315(dd =12 J =1 6 Hz), 6 4.08 (t, 2H,

2% Hz)<m,ﬂ@§44z@42m3%ﬁ 45213§?r6=4@)5261@ B 10, 8 6 77 (b

18, Hzmeasﬂswedrs‘l@er]:w NMR%pl‘&mrﬁ (szoaﬁ)ﬁs 8582(0m1}§|'8)8 676(d71 2Q. gm 2H),
7.46 (m 3H), 68 d, 20 1H, J-8Hz£ ES-I\/Srriz326§ims
N-[ 2- (f2 d‘m,éméﬁ@rﬁﬂ)1¢%}@y%ﬂb@§tﬁﬁhcﬁﬂb s, (DR § KI8dand d€54((630rrpound
29): 'H 8 4.04 (dd, 1H, J = 16, 6 Hz), 8 4.17 (dd,
1H J E%HR%“i&fdangg%(Tg%m?H%“ J =16, 6 Hz), 6 6.85 (m 1H), 6 7.24
(m 4H) 8 7.
1S- cyanonet hy ;%gnazl(’vg}a r?géﬁomzeﬁl(vzca?rte%tn%dg( ;?/’ ;ﬂ?@ﬁéﬁ]?&%@%ﬁQMda% Was:

m/e 321.8 (theory 321.1); NMR Spectrum (DMSO-dg): 5 8.7 (¢, 1H) 5 7.6 (d, 15) §7.3

(m, 5H), § 5.0 (g, 2H), 5 4.1 (m, 3ED), § 3.3 (d, 2H), 5 2.4 (m, 2H), & 1.9 (s, 3H) ppm;

15 N-[1S-cyanomethylcarbamoyl-3-methyithiopropyllbenzamide (Compound 13); MS:
m/e 291.7 (theory 291.1); NMR Spectrum (DMSO-di): & 8.7 (t, J = 5.6 Hz, 1H), & 8.6 (d,
J=7.7Hz, 1H}, 6 7.9 (m, 2H), 8 7.5 (m, 3H), 6 4.5 (m, 1H), 6 4.11 (d, ] = 5.6 Hz, 2H),

0 2.5 (m, 2H), 8 2.03 (s, 3H), 8 2.0 (m, 2H) ppm;

benzyl 2-benzylthio-1R-cvanomethylearbamoylethylcarbamate (Compound 14); MS:
20 m/e 383.8 (theory 383.1); NMR Spectrum (DMSQO-d,): 6 8.8 (t, 1H), 6 7.8 (d, 1H), 6 74

(m, 10H), 6 5.1 (g, 2H), 8 4.1 (m, 1H), § 4.2 (s, 2H), & 3.8 (5, 2H), 6 2.8 (m, 1H), § 2.6
(m, 1H) ppm;

methyl 4-benzyloxycarbonylamino-4S-cyanomethylcarbamoylbutyrate
{Compound 15); MS: m/e 333.6 (theory 333.1); NMR Spectrum (DMSO-dg): 8 8.7 (t, 1H),

25 67.7(d, 1H); 8 7.4 (m, 5H), § 5.0 (g, 2H), 8 4.0 (m, 1H), & 3.55 (s, 3H), 3 3.3 (d, 2H),

8 2.3 (t, 2H), 3 1.8 (m, 2H) ppm;

tert-butyl 2-benzyloxy-15-cyanomethylcarbamoylethylcarbamate (Compound 16);
MS: m/e + Na 355.7 (theory 355.1); NMR Spectrum (DMSO-dg): 8 8.7 (t, 1H), § 7.0 (4,
1H), 6 7.3 (m, SH), 8 4.45 (s, 2H), 6 4.2 (m, 1H), 6 4.1 (d, 2H), 6 3.55 (m, 2H), & 1.4 (s,
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(Corrpound 30):"HNVR 8 3.13 (m 2H), 8 3.76 (m 4H), 6 4.06 (dd, 1H, 7 =
11, 6 Hz), S4.80 (m 1H), 8:6.83 (in, 4H, 6 7.16 (d, AH. § &P D .

7.46 (m 2H), S 7.66 (m 211): ES-MS miz 338 (NHH):

N- 12- ( 4- beNBA¥58185pheny! ) - 1- cyanomet hy | car banoy! ethyl | benF&HUFR0EY WO

00/ 55125 5 SEP 2003 PCT/ US00/ 06747 (Conmpound 31);'HNVR & 3.07 (m 2H), 6
3.90 (m 1H), 8 4.02 (m 1H), & 4.94 (s, 2H), 8 4.95 (m 1H), 8 6.70 (m
1H), 6 6.85 (m 2H), 8 7.09 (m 2H), 6 7.38 (m 7H), 8 7.72 (m 3H); ES- M5

mz 414 é{%i—g- ., benzyl N

(IS—cyan ﬁﬂh car banol - 2- ccycl ohexyl et hyl )i sonht hal amate 5 ( Conpound 32);
"HNWR 8 0. &ﬁenéﬂgz—géﬂ)z%loﬁ 1S-%%ar(cfﬂleﬂz%garbﬁné%@t%ﬂcﬁ%aﬁm gCﬁn]I;mﬁﬁ 1@'5“ 4H), 8
3.04 (m 111) 77 (m
1H), & SNBRR Spectruﬁ'l-(DMSDZi@& s(mt m),,amedaﬂ)(m:mm 10H):6 9. G@)ZHB 8.14 (m
2H), S 8.45 mz 448 (M+H); benzyl

N (1- cyaﬁéﬁé&@ﬂc@ﬁ@dﬁb}ﬁ)ﬁ%}(ﬂ; %@xﬁ 3 éet(RyRD) @PBpht hal amat e 10 ( Conpound

@518 (m Copfyd ol

& 3.160 (m |
222)3 <(9L5(t§é0r§%|§81)2ﬁwré3pi%%ﬂmmdd§7sé@(t 5, 5 867 (46 7.8K4, 2= 7 HZ) 8
1- cyanongsyhs By km kKR 5f4. LG, abn)mg/s)(m, ﬁﬂ)lﬂohﬁmﬁﬂ)i@r(lfbnpound 34); 'H
15 NVR 6 3.23 (m 2H), S406(dd 18, 6Hz) 15 (dd, IH, J =
18, 6 Hz), S X-(dScvangmethylgarby phifalen- lgviethy! an d ﬁ;omgoupdzig) (m 1H),
f‘NLfl (B NRR- 5 Dad (@2 1AM ) o1S), 8?% (&, 11°=1HJ Y776 B BrockgaMaLM 2 326
’N%(z rbenzybt hiw s&w@aomtm'maammw@gmlvﬂ)zsemmdug)esrs@s enyl

)t hi azol e- 4~ car boxam de (Co ound 35); Ms: Calcd. 496; Found + 1 497,
20 N 1Si8), arvoieeinh %aﬁ‘badmmuﬂ)cﬁ&ﬂi)hhiﬂl ¢+ Hz ES3MS mdi 888 (dK+hen I

t hi azol e- 4-car boxam de (Corrpgund 36) ., ) 456, Found M + % 457,

N- (I - cyanomet#y QRRIVIEINE by Z R npqpRd me 271 8

t heor t
v octa Gt 8&“?5@% sund @) 19%1@2? g@f%ﬁ@lﬂ?%é% (a oy,
& 2.5 (g 428\ m, BHF, 666191@1 $H) 1 =7 Hz), 8 7.07 (m, 2H), § 7.22 (m, 2H), § 7.43 (m, 41D,

15 §7.69 (m, 1H), 3 8.08 (d, 1H, J = 8 Fz); ES-MS m/z 342 (MH+);

N-(1S-cyanomethylcarbamoyl)-2-naphthalen-2-vlethylbenzamide (Compound 21);
'H NMR: 5 3.29 (d, 2H,J =7 Hz), § 3.81 (dd, 2H,J = 18,6 Hz), § 3.98 (dd, 1H, J = 18,6
Hz), 8 5.09 (ad, 1H,J = 15,7 Hz), § 6.74 (br ¢, 1H, I =7 Hz), 8 7.37 (m, 6H), 8 7.68 (m,
6H); ES-MS m/z 358 (MH+);

20 N-[1-cyanomethylcarbamoyl-2-(4-cyanophenyl)ethyl]benzamide (Compound 22); 'H
NMR: §3.18 (dd, 1H, T = 14, 7 Hz), 8 3.30 (dd, 1H, J = 15,7 Hz), § 4.03 (dd, 1H, J = 17,
6 Hz), 54.15 (dd, 1H,J =19, 6 Hz), $ 4.93 (dd, 1H,J = 15,8 Hz), 6 6.81 (d, 1H, =10
Hz), § 7.30 {m, 2H), § 7.43 (m, 3H), § 7.55 (m, 2H), § 7.67 (d, 2H, J = 8 Hz); ES-MS m/z
333 (MH+);

25 N-{18-cyanomethylcarbamoyl-2-[4-(2.6-dichlorobenzyloxy)phenyliethyl tbenzamide
(Compound 23); 'H NMR: & 3.15 (m, 2H), 6 4.08 (t, 2H, J = 6 Hz), $ 4.84 (dd, 1H, J = 16,
7 Hz), 8 5.24 (m, 3H), 6 6.87 (4, 1H, ] =8 Hz), 6 6.98 {(m, 4H), 6 7.18 (d, 2H, ] =9 Hz),
57.32 (m, 4H), § 7.78 (d, 2H, J = 8 Hz); ES-MS m/z 482 (MH+);

cyclohexyl 4-benzoylamino-4S-cyanomethylcarbamoylbutyrate (Compound 24); 'H
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25 ppm 4-tent-butyl-N (I S-'cyanorrét hyl car banoyl - 2- cycl ohexyl et hyl )benzam' de

(Compound 38);'H NVR (CDC13): 8 8.02 (br s, IH, 8 73(d 2H, J 87
Hz), & 7.43 (d, 2H, J*=8.5 Hz), 8705(brd, 1H,: J =8 Pfob

(dd, 1H, J =15.1, 8.7 HZ), & 4.10 (dd,2H,J:199Hz 5“6 %% -
1.82 (m 5MO0512530 (s "9H), 6 0.83 - 1.72 (m 8H): -63 WBCOGIS8EIDY 5 SEP
2003 PCT/ US00/ 06747 EI M5 (M = 369.9);

N-[ 1S- cyanonet hyI car banoyl - 2- cycl ohexyl et hyl ] pyri m di ne-5- car boxam de
(Oorrpound 39); "H NWR (CDC13): 8 9.33 (s, 1H), 6 8.77 (s, 11 1), 8 8.56 (s,

b 9, @@‘l—éf%g‘hn&% 5(%53(31%}5‘2%1 §P i), &3)33 & sHhe Srhee 69 dilsH; : "

ME (M= 82%30%m, 1H
N-(1- cyanomals:2 #yllc%rab%?r%yp %H)cggllgéglxgﬂt ?%%I%p%mhg?gge(mlg’%rago?xga o[

( ConpounZER®S-MS R T2GRENB),: 3 8.19 (br d, 1H, J = 10.0 Hz), 3 7.81 - 7.96
(m3H),8747-762(m3|—|),6735-744(m1H) 6 6.69 (d, 1H J =
iphe yanomethylcagbamoyRthydberpAamide (£omp9unﬁ§’.5),8 0.79

8.7
" a%gwmmw B 4 o ﬁ%felxyiit@mﬁ 417 (@Bl BukAI IR HO: ( conpound
1); H '\Wz@@@cﬂf@] §}ﬂg7§497§§c18§f1(ﬂ 15 1, 5)5 9%3(8(%569 (%{313 s Bag- 11 (t,

1728, 1H 9= 15. 5,
.4 Hz) (r&%{)lmodc(m,smmmmﬂ,zmﬁz) 80.67 - 1.88 (m 13H); El M

M 331.6); N 1S—cyanorret hyI car bano, ]
2- cycl ohexy| ¥t(Ayricyanompsiiylen Ihp e arpide ffdompound 26NN NMBC13) : 8

20y =5, Sy S B ?brﬂ;@%ﬂfﬂﬁ?&ﬁ??&fﬂz& e 3ot d=smp_ 16 5 5 6
HZ), 108 &4384 (dd,4109 <18, @56@8%&11 5 &P b, 118 6")1,29%1 M) M- 329.8);

| S-¢c anonet h | car ba c cl ohe ‘'eth 1 na ht'hal ene-2>¢3arboxani de

Conpountin3)); & 7TH3NVR1ERCLE) (d, 8H8T 29 Kz); ES-MS m/ﬁ3(78(M[—I+)7 94 (m 5 H), 6
51 - 7.61 20 (m 2 H, 8 6.57 (br d_,dollH]Jh=196Hz 8 4.73 (dd, 1 H,

19.6, 11.% anpmet 2R 11 H4gn bgnzgmide Eqmppond 2); 03 (m
13 H; H

W (
S- cyanone ca %zng&? 1? ny{é % 21| ezf%?‘ d)d hH’tJrl 1?’I6u%z)o§r8t9ﬁ (9(1 ]ﬁ)enzam de
I=18,4Hz), §4.07 (dd, 1H,T=18, 6 Hz}, § 4.93 (m, 1H), 6 6.44 (br s, 1H), 8 6.85 (d,
15 1H,J=35Hz), $ 7.22 (m, 3H), § 7.38 (m, 3H), § 7.50 (m, 1H), § 7.67 (m, 2H, ] = 8 Hz),
6 7.74 (d, 1H, J = 8 Hz),  8.18 (br s, 1H); ES-MS m/z 347 (MH+);

N-[15-cyanomethylcarbamoyl-2-(4-fluorophenylethyl)|benzamide (Compound 28);
"H NMR: 8 3.15 (m, 2H), § 3.97 (dd, 1H, J = 18, 6 Hz), § 4.11 (dd, 1H, J = 18, 6 Hz),
§4.90 (dd, 1H, T =15, 8 Hz), § 6.95 (m, 3H), & 7.20 (m, 2H), 6 7.46 (m, 3H), § 7.68 d,
20 1H, I =8 Hz); ES-MS mv/z 326 (MH+);
N-[2-(2-chlorophenyl)-15-cyanomethyicarbamoylethyl lbenzamide (Compound 29);
'HNMR: § 3.34 (m, 2H), § 4.04 (dd, 1H, Y = 16, 6 Hz), 8 4.17 (dd, 1H, J = 16, 6 Hz),
8 4.93 (dd, 1H, J = 16, 6 Hz), § 6.85 (m, 1H), § 7.24 (m, 4H),  7.44 (m, 3H), § 7.72 (i,
2H); ES-MS m/z 342 (MI—I+);‘
25 N-[1S-cyanomethylcarbamoyl-2-(4-methoxyphenylethyl)lbenzamide
(Compound 30); 'H NMR: § 3.13 (m, 2H), § 3.76 (m, 4H), 5 4.06 (dd, 1H, J = 11, 6 Hz),
84.80 (m, 1H), 8 6.83 (m, 4H), § 7.16 (d, 1H, J =9 Hz), § 7.46 (m, 2H), & 7.66 (m, 2H);
ES-MS m/z 338 (MH+);

N-[2-(4-benzyloxyphenyl)-1-cyanomethylcarbamoylethyi|benzamide
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(Conpound 44); 'H NWR (CDC13): 8 7.86 - 7.91 (m 2 8 7.70 - 7.75 (m 2
H, 6 6.85 (br s, 1H, 8 6.48 (br d, 1 H J = 8.4 ;8 4.65 (dd, 1 H J
= 19.6, 11.2 Hz), 8 4.09 - 420 25 (m 2 H, 6 0.8 1] '74=(BVSER X2 El MBS
(M = 381. S0 eddbsi2sl S- cyanonet hyl car banoyl -2 cycl PCT/US00/06747

ohexl et hyl | - 4- met hoxybenzam de (Conpound 45);'H NWVR (CDC]3): S 7.70 -
7.73 (m 3H), S6.94 (d, 2H J = 8.5 Hz), 8 6.29 (br s, 1H, 3 4.57 - 4.69
(m 1H), 8 4.08 - 4.17 (m 2H), 8 3.85 (s, 3H), 6 0.78 - 1.73 (m 13H); E
M5 (M+ = 343.9); -64 WD 00/55125 (r) 5 SEP 2003 PCT/ US00/ 06747

N- cyanon@oﬁypouadéyhllﬁﬁ‘ﬁ)@t 8 297 1(et, BI.AA. ?Cbﬁmylléi)l NP2 Gpi Bhaditdd (6.G3Bpound

46); '"H NWR (CDC13 7 Hz), 6
15 - BN 1@036@0@@(%2 siin. 3L 5709 e pEDE) B30 D 8772 0 81 -

1.92 (im J{Jl%kl%‘mg noneth | carbano 1-2-c clohex leth 1 acetam de

( Conpounid ™4 a\ 13): 5 7.51 (br s, 1H), 8 6.15 (br d, 1H J =
8.0 Hz), 8 4. phayOith(14-byandmethiiCatbamodll2 ydithbxyl8thdhibdpiRalandde J =18.6 Hz), 6
Z:02 (s, 3H), 8 0.72 - 1.80 (m 1311); El M ( = 251.6);

N- (I - ayaﬁmmmuaa),bum aoaﬁdma&m1eﬂ@wmsawa@noﬁé)nﬁarﬁmm,eaanpound

ﬁ?;, %@4 %HCD%%—@ 6316%11‘3 %7%5(%38@ %M@ifgﬁ?&é&’ 134%4% 55434g2_88 15 7
sz&yanor%@ﬁyl'%saﬁﬁ’a‘t’(}n?y? %glé cll'HEhexy ’X%lbe(%ggﬁl??e ?5 r‘rp%irjfr)law%lg}z?’ 'H NMR

( CDC13) :E$-M\8S #9z @hs oaH+);H), 8 8.58 (br , 1H, J = 8.0 Hz), b 7.85 (d, 2H,
J = 9.0Hz), 6 7.48 (d, 2HJ:92Hz)8464(dd 1HJ:74 141Hz)
8 4.16 15 (ddbeIIZHN-TI-:evahometlﬁ} srhap 2 shexyl rergnkthalpmate) - VB (M- =

o et b 16 TS o

(br d,

(dd, 11, ST085 D T (o 2 8110 (m 17D, 0480 (G WIS 1 8T 85340\ (g -
382.0); 24, Namy&memhyﬂmaﬂtmmdymzmy@hmm&; () 2H) ZES MI® rrdb @4 am de
(Corrpoun(%ﬂ?l_li_g_;

- e e e - - —_

H)
Hz
6

1 Nr =

N-[1-cyanomethylcarbamoyl-2-(2-fluorophenylethyllbenzamide (Compound 34); 'H
15 NN[R 8 3.23 (m, 2H), 6 4.06 (dd, 1H, T = 18, 6 Hz), 6 4.15 (dd, 1H,J =18, 6 Hz), § 4.91
(dd, 1H, J = 15, 8 Hz), § 7.01 (m, 2H), 8 7.23 (m, 1H), § 7.41 (m, 2H), § 7.52 (m, 2H),
8 7.68 (d, 2H, J = 8 Hz); ES-MS m/z 326 (MH+);
N-(2-benzylthio-1R-¢ a_norncth lcarbamoylethyl)-2-(3.5-dimethox yphenylithiazole-
4-carboxamide (Compound 35); MS: Calcd. 496; Found M + 1 =497,

20 N-(1S-cyanomethylcarbamoyl-2-cyclohexylethyl-2-(3.5-dimethoxyphenylthiazole-
4-carboxamide (Compound 36); MS: Calcd. 456; Found M + 1 =457,

N-(1-cyanomethylcarbamoylpent-3-envl)benzamide (Compound 37); MS: m/e 271.8
(theory 271.1); NMR Spectrum (DMSO-dg): 8 8.7 (¢, 1H), 6 8.657 (d, 1H), 8 7.9 (d, 2H),
87.5 (m, 3H), & 5.4 (m, 2H), § 4.5 (m, 1H), 8 4.1 (d, 2H), § 2.5 (m, 2H), § 2.6 (d, 3H)

25 ppm;
4-tert-butyl-N-(1S-cyanomethylcarbamoyl-2-cyclohexylethylbenzamide
(Compound 38); "H NMR (CDCl,): § 8.02 (brs, 1H), § 7.73 (d, 2H, = 8.7 Hz), § 7.43
(d, 2H, J= 8.5 Hz), § 7.05 (br d, 1H, J = 8.5 Hz), § 4.79 (dd, 1H, J = 15.1, 8.7 Hz), 5 4.10
(dd, 2H, J = 19.9 Hz, 5.6 Hz), 8 1.51 - 1.82 (m, 5H), 8 1.30 (s, 9H), 6 0.83 - 1.72 (m, 8H);
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'HNIVR(CDC13) 58.00 (t, 1

1H, J = 8.1, 5Hz)5724-730(mIH),6707-718(m2H)6
4.76 (dd, 1H, J:172 ‘8.2 Hz), 5 4.16 (dd, 2H, ¥ = 18. 0,.,6528E—ig)zﬁ36081
- 1.8 (m 13 M5 (M+ = 331.9);

I\I—(IIccyaan’%%ﬁ”éarbarmyl 2- cycl ohexyl et hyl ) - 4- tl’lf|u0l’0ﬂ'€ﬁ6’l§9%%% am de
25 (Conpound 52); 'H NWR (CDC13): 6 7.01 - 8.02 (m 6 H, 6 4.75 (br d, 1H,
J =14.6 H), 6 4.14 (dd, 2H, J = 6.0, 182Hz)8078-190(m13|—|);
El M5 (M = 398.0); N-(1-cyanonethyl carbanoyl -

cI ~y| et d or obenzam de (Conpound 53) H NVR (CDC13) 5 7.66 (br
: h%iﬁfrsg(gﬁ(ﬁédgﬂr\]-87l—|z)6 6.95 (t, 2 H J =8.7 Hz), 8 6.74 (br

d, I 8T 189gYanoBeth ﬁérbeﬁhd IzL clehex 14'5 -'&:d‘k& 5—caﬁ>5xM@d@0/ 55125 5
SEP 2003 PCT7 US007 06747 8 0. 3 = 349.9); N

1- cyanon@tdmypcmadB%)nﬂill\mWBCQheﬁ(%%(ShilH) &QT’B(SdM“IDLﬁo&EﬂbésniHDnBOBaM ( Conmpound
54 "H 1 8.04 (dd = 15 7 Hz 6 7.55 (b |
') a4 &N@o%%ﬁﬁ 56720¢b£18(1ﬁ%5fr6]9 G 5 140,67 9, 54 B 05 Had 214 3

= 18.9 El MB (M- = 349.9); N
(1- cyanorre hd_%%c)’a %9%%(%? g%\é?e :?%9) - di fluorobenzam de (Conpound

55); 'H NMR ( htBalehdd) cadodalfBe- 7. 27 (M
3H), 8471(dd 1H J = 15.1, 6.1 Hz), = 18.0, 6.2 Hz),

6 0.84 -(Corgupé(0); TENMR (‘EDCMB g Y @br@SM‘I;LJ“ IQED Hz), 5 7.81 - 7.96 (m, 3H),
(Compount 987, ARGt 5T U 7o Bb'e) i = b RRAIER A% £ 10
130 (M =38l of) 4478, (k. ﬁrggg@ 79, el Bkt AacRll; I =

NN( 1-10yan0rretN5(ll&a*fahaxlﬁe&lﬂcar%aﬁwﬁm}bﬁﬂoﬂ&Vlbﬁv))-@ﬂﬁo@bﬂﬁahﬁ@/benZar ai dee 15
(Conpound 57); "H NMR (CDC13): 8 7.66 (br s, ., 87.28- 7.41 (m 2 H, 3
6. 86 (d (Compoupd 41)8'Hy (CBC&)WZ%?’ 3(111H2H)L =/ .43 Grisz 1), 8 41174, 2(de H J

1
5 81 & ek ’)ﬁ%} 386 (br s3I (e{{hz 16]97(d§ 1R P=)s 03 1 8443wl P 6
N- (1 - cyapgnet hylscau H@F‘M 67 L¥§ zﬂh@ﬁ?j' £ Disl@rdABi gpxybenzam de
N-(1S-cyanomethylcarbamoyl-2-cyclohexylethyl)-4-hydroxybenzamide
15 (Compound 42); '"H NMR (CDCl,): 8 7.64 (4,2 H,J =9.0 Hz), § 7.39 (br s, 1 H), § 6.83
(d,2H,J=95Hz),6 643 (brd, 1 H,J=11.2 Hz), § 4.64 (dd, 1 H, T = 16.8, 5.6 Hz),
54.14 - 4.09 (m, 2 H), 8 0.81 - 1.89 (m, 13 H); EI MS (M+ = 329.8);

N-(1S-cyanomethylcarbamoyl-2-cyclohexylethyl)naphthalene-2-carboxamide
(Compound 43); 'H NMR (CDCl,): & 8.29 (5, 1 H), 8 7.76 - 7.94 (m, 5 H), § 7.51 - 7.61
20 (m,2H),8657(rd, 1H,J=19.6Hz),54.73(dd,1 H,7=19.6,11.2 Hz), 5 4.17 (dd, 2
H,J =133, 84 Hz), 5 0.80 - 2.03 (m, 13 H); EIMS (M+ = 363.9),
N-(1S-cyanomethylcarbamoyl-2-cyclohexylethyl)-4-trifluoromethylbenzamide
(Compound 44}, 'H NMR (CDCIS): 57.86-791(m,2H),87.70-7.75 (m, 2 H), $ 6.85
(brs, 1H), 5648 (brd, 1 H,J=8.4Hz),64.65(dd, 1 H,J =19.6,11.2 Hz), § 4.09 -4.20
25 (m,2H),350.86-1.74 (m, 13 H); EIMS (M+ =381.9);
N-(1S-cyanomethylcarbamoyl-2-cyclohexylethyh-4-methoxybenzamide
(Compound 45); 'H NMR (CDCl,): 3 7.70 - 7.73 (m, 3H), 3 6.94 (d, 2H, T = 8.5 Hz),
8 6.29 (brs, 1H), 8 4.57 - 4.69 (m, 1H), § 4.08 - 4.17 (m, 2H), & 3.85 (s, 3H),
8 0.78 - 1.73 (m, 13H); EIMS (M+ = 343.9);
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(Conpound 58); "HNWR (CDA3): S 7.41 (br s, 1H), 8 6.88 (d, 2H J =

Hz), S 6.59 (t, 20 2H, J =.2.2 Hz), 5467(dd 1H, J~168%§hp

4.12 (dd, 2 H J = 17.3, 57Hz)8381(s 6H), 8 0.82 - 1

El M5 (M- w@Bdsp125N- (I - cyanonet hyl car banoyl - 2-t hi azol - 5- yIPQtPﬂl,SDt)fQﬁéﬁ&am de
(Conpound 59); "H NWMR (CDC13): 8 8.30 (d, 2H, J =8.7 Hz), 8 7.72 (br s,
1H), 6 7.38 - 7.67 (m 41-1), 6 7.13 (t, 2H, J = 8.0 Hz), 6 4.96 (dd, 1H,
J = 12.3, 59Hz)8402(t 2H, J = 10.5 Hz), 6 3.48 25 (dd, 2H, J =

15.7, 5.4 Hz); | -c anoneth | carbano 1-2-thien-2-yl ethyl)benzam de
( Conpound 60)H%Muémmxv1@3mezhvlwﬁonmﬂgmg@m gnousd 40).7, 55

i oL R ey ey @r@éh)n?%(br%ﬁgifﬁf%g@(m%%g@ fpt (90

(M+ = 31?32%%39511@@%?%%? SEP 52003, PSTLHSPRP6747 N-( 1S-c

anonet hy cycl’ohexyl et hyl') benzam de’ (Conpound 61); Proton NWR

(300 MHz, CDQy-8)s- c@n&m@&y!cdrbaﬂlov —jﬂcloli}:bdillcﬂﬁll)ﬁcﬁimldat(COﬁlbbﬁunCB’rU M (m 3H),
S°6.75 (bd 111), 8 4.74 (m ﬁ—%’ 1.50 - 1.88 (m 8H), 8
0.83 5 1NMR (GRCIRp 7. st(%lléﬁﬁédér(b% 1Hﬂ’-|*'= 93129, { 440%, LEntm37R ¢ anonet h

ExavPLE B b S L AN B S R R 2 SO T e M Dt e
(Compoun@63),51@).0 A sol ution conprised of benzyl
5S-tert-but oxycar ‘bonyl ami no- 5- cyanomet hyl car-banoyl pentyl carbamate (77 ny,

184 mmol ), pr@@&c%o&&thv‘maﬁmaml 2- c&clohﬂvlﬂanﬂmdmﬁdmmmédsw th
anmoni um format e ((H; rri_:jgr and 10% wt _ pal |l.adium on carbon (77
nmg). The }ﬁ%f@ % Ot 'r'ééis fIB=r5 E%: %Z@ ©ranl H derd-f H2-&e8P ey byh 15

Cel ity 28 %zl‘z) GRkeaBshed ju 5 B RLPANDls RBE. | RE (GOPimad Ni§! trates were

Conce tr

(M+ = 331.9); |
4-chloro-N-(1-cvanomethvlcarbamovl-2-cvclohexylethvhbenzamide

(Compound 49); "H NMR (CDCl,):  8.78 (br s, 1H), 6 8.58 (br d, 1H, J =8.0 Hz), 8 7.85

(d, 2H, T = 9.0Hz), § 7.48 (d, 2H, T = 9.2 Hz), 8 4.64 (dd, 1H, J =7.4, 14.1 Hz), 8§ 4.16

15 (dd, 2H, ¥ =3.1, 6.1 Hz), § 0.87 - 1.85 (m, 13 H); EIMS (M+ = 347.9);

N-(1-cyanomethylcarbamoyl-2-cyciohexylethyl)-2-trifluoromethylbenzamide
(Compound 50); 'H NMR (CDCl,): & 7.42 - 7.78 (m, 5 H), § 6.56 (br d, 1 }, I =9.0 Hz),
54.81(dd,1H,7=154,92Hz),8§4.10 (1,2 H,J = 5.7 Hz), 6 0.80 - 1.79 (m, 13 H); EI
MS (M+ = 382.0);
20 N-(1-cyanomethylcarbamoyl-2-cyclohexylethyl)-2-fluorobenzamide (Compound 51);
| 'H NMR (CDCl,): & 8.00 (t, 1 H, J = 8.4 Hz), § 7.64 (br s, 1H), 8 7.50 (dd, 1H, ¥ = 8.1,
2.5Hz),87.24-7.30 (m, 1 H), 8 7.07 - 7.18 (m, 2 H), 3 4.76 (dd, 11,7 = 17.2, 8.2 Hz),
54.16 (dd, 2H, J = 18.0, 6.2 Hz), 6 0.81 - 1.89 (m, 13 H); EIMS (M+=331.9);

N-(1-cyanomethylcarbamoyl-2-cyclohexylethyl)-4-triflnoromethoxybenzamide
25 (Compound 52); 'H NMR (CDCl): § 7.01 - 8.02 (m, 6 H), 6 4.75 (br d, 1H, J = 14.6 Hz),
8 4.14 (dd, 2H, ¥ = 6.0, 18.2 Hz), 8 0.78 - 1.90 (m, 13 H); EIMS (M+ = 398.0);
N-(1-cyanomethylcarbamoyl-2-cyclohexylethyl)-2.6-difluorobenzamide
(Compound 53); *H NMR (CDCl,): § 7.66 (br s, 1H), 8 7.39 (t, 1H, J = 8.7 Hz), 6 6.95 (t,
2H,J=8.7Hz),8 6.74 (brd, 1 H, }=8.5Hz), 6 4.85 (dd, 1H, J = 14.9, 9.2 Hz),
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rotary evaporator to provide tert-butyl

5-am no-| S cyanorret hyl car banoyl pent yl car bamat e (61 ng, 184 mmol) as a
white solid. 'H NVR (DMB8O-d6): 5 1.42 (rn, 17 H, 8 2.63 (ms FgPalmog
(m 2H); Egﬁ%ﬁg% 323 (MK+). WD 00/55125 5 SEP 2003 PCT/ U é%Z,M];XAI\/PLE
4 N 1S-Cya e y?car bamoyl - 2- cycl ohexyl et hyl) i sopht hal ani’c

(Conmpound 64) HO 5 A solution conprised of benzyl

N- (1S- cyanonet hyl car banoyl - 2-cycl ohexyl et hyl )i sopht hal amate (82.4 ng, 184
p,ml, 1.0 eq), prepared as in Exanple 2, in ethanol (2 nL) was treated
W|tha iom {f t , 10.0 eq) and 10% w palladiumon
car bonm(’rggg’6 1?“&2 Iﬁmﬂﬁm %;—’%9{’9??% for 15 hours and filtered through
Celite. The fNievamakehviasrbameyieticwidhbxdéthal)dl,3- amtloﬁobmzamfﬂei ned filtrates
wer e concentr at ed 10 on a rot ari//éevapor ator to gr oVvi

N (1S cyérsnpaung (54 HR (CDChY; §18dMe@gy By }1- f?ebﬁtzhéﬁéﬁl(br%\dm (61 ng,

2ty s IR O, 9t P ed SR il 01 g0y 20 (1

1H 3 = : 1 S 7.97 1 6 8.13
1H), 6 852?@-1@%@@1—%@1?«1@@45 ?,45%5&”1 lgl) Pr oceedi némas :_l)n Exanpl e 4(m

provi ded the lelcwmthalmtbumd\sl—mévcﬁmbmétavn 2. Ndifluorobenzamide

anonet h Icarbam) I- cycl ohexyl et h t erepht hal am ¢ _aci d (Conpound 65);
o e (Niserpata 355 5 05 (ADONY 3 OB IAHo A T afor S50 H) 57 QB BEe 8 51

(M) 3@@%@9&3 STl S A TS de.

20(Conppy}:_,§]§@4 ;M:LN 2345(m 1H), 8 3.56 (m 1H), 8 4.13 (m 2H),
5,03 (m 1 H) 6763(m 3H) ES-I\/SrrIz 376 (M#); and N-(,
1- cyarvonet hy| Me(l lxyan , At etdigkYlpthyRdl ddifomberdahidenpound 67); 'H
-68 WD 00/55125 m 5 SEP 2

(Compound 56); 'H NMR (CDC13) $7.80 (brs, 1H), § 7.65 (t, 1H), 8 7.14 - 7.36 (m,
3H), 6 4.79 (dd, 1, J = 14.9, 7.2 Hz), 6 4.15 (dd, 2H, J = 18.2, 5.9 Hz), § 0.80 - 1.81 (m,

13 H); EI MS (M+ = 349.9);

N-(1-cyanomethylcarbamoyl-2-cyclohexylethyl)-3.4-dimethoxybenzamide
15 (Compound 57); '"H NMR (CDCl,): § 7.66 (br s, 1H), & 7.28 - 7.41 (m, 2 H), 6 6.86 (d,
1H, J=8.4Hz),8 6.73 (brd, 1H, =79 Hz),54.71 (dd, 1H,J=14.1,84 Hz), 6 4.14
(dd, ZH, J=17.3,59 Hz), 8 3.91 (5, 6 H), § 0.81 - 1.88 (m, 13 H); EIMS (M+=374),

N-(l-cyanomethylcarbamoyl-2-cvclohexvlethyl)-3,5-dimethoxybenzamide
(Compound 58); 'H NMR (CDCL,): 8 7.41 (brs, 1H),  6.88 (d, 2H, J = 2.4 Hz), 3 6.59 (t,
20 2H,J=2.2Hz),54.67 (dd, 1H,I=16.8,3.0Hz),64.12 (dd, 2H,J = 17.3, 5.7 Hz),
0 3.81 (s, 6H), 8 0.82 - 1.88 (m, 13H); EIMS ('M+ = 374);

N-(1-cyanomethylcarbamoyl-2-thiazol-5-ylethyl)benzamide (Compound 59); 'H
NMR (CDCl;): 8 8.30 (d, 2H, J = 8.7 Fz), 8 7.72 (br s, 1H), § 7.38 - 7.67 (m, 4H), 5 7.13
(t,2H, I = 8.0 Hz), 6 4.96 (dd, 1H, J=12.3, 59 Hz), § 4.02 (t, 2H, ] = 10.5 Hz), 5 3.48

25 (dd,2H,J=15.7, 5.4 Hz);

N-(1-cyanomethylcarbamoyl-2-thien-2-ylethyl)benzamide (Compound 60); 'H NMR
(CDCly): 87.71 (d, 2H, T = 8.5 Hz), 8 7.39 - 7.55 (m, 4H), § 7.14 (d, 1H, T = 11.2 Hz),
8 6.85 - 6.96 (m, 3H), § 4.94 (dd, 1H, J = 14.6, 6.9 Hz), 8 4.09 (m, 2H), 8§ 3.41 (t, 2H,
J=6.2 Hz); EIMS (M+ = 313.8);
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PCT/ USO0/ 06747 NVMR (MeOHd4): S 0.94 (d, 2H, J =7 Hz), S 0.97 (d, 2H J =
7 Hz), S 1.28 (d, 2HJ:7Hz)5147(m111)5173(m6lé% 3.09
(t, 1H, J = 6 Hz), 8 3.29 (ny 1H), S 4.45 (dd, 1H J ="11-% P2@37.36
(m 1H), Swodmasfam 2H), 8 7.72 (m 1H); ES-MS nilz 359 (p&uScolsAVPLE 5
N- (1S- Cyanonet hyl car banoyl - 2- cycl ohexyl et hyl ) nor phol i ne- 4- car boxam de
(Compound 68) O O~ H A m xture of |ithium 2S-am no-3-cycl ohexyl propi onate

(260 prol, 1.0 eq), provided 10 as in Reference 1, EDC (286 .nol, 1.1 eq),

HOBt (312 tnol, 1.2 eq) and trlethyl am ne (911 mol, 3.5 eq) in dry
di chl or onet hak@s plsarbhmoYl€ thex viathy ¢ §Cornsping 6d); Poeton

_""I!

0 0 R AT G L LV L A BT LTS £
wee Lt b ARG D R o gy (2

Na7804 M tel n@gﬁ,ﬁg}ingqngwgr(moeg @iy a rotary evaporator to provide
N- (1S- cyanomet hy

(m 4H);

3.68 (m _4H): %ng(dd >H 3= 16, 6 Ho)’ 417(dd oH J=18, 6 Hz ): 4.27

(m 1H) {Cempqu 3= 8 Hz): 7.93 (t, 1H, J=6 Hz); ES-MS mz 323
(M) . WD 00/55125 5 SEP 2003 PCT/ USOQ 06747 Proceeding as in Exanple 5
provi ded the follow ng conpounds of Formula I: N (1

S- eyanonet hyl car banoyl - 2- cycl ohegggitryE)3i peri di ne- | -carboxam de
(Conmpound 69); 1H NMR 0.95 (CDCI3) (m 2H); 1.24 (m 611); 1.60 (in, 11H;
3.54 (m 4H); 4mmummwamomcnmcarbmm— 8 Hz); 7.88 (t,

TH J=6 M) ESMS Mz 5321 (ML oo

NH>
>‘\)(')L/< :
H S
N =
N \/
H
O

A solution comprised of benzyl 55-terz-butoxycarbonylamino-

10

5-cyanomethylcarbamoylpentylcarbamate (77 mg, 184 mmol), prepared as in Example 1, in

ethanol (2 mL) was treated with ammonium formate (116 mg, 1.84 mmol) and 10% wt

palladium on carbon (77 mg). The mixture was stirred for 15 hours and then filtered through
15 Celite. The filter cake washed with ethanol and the combined filtrates were concentrated on a

rotary 'evaporator to provide tert-butyl S-amino-15-cyanomethylcarbamoylpentylcarbamate

(61 mg, 184 mmol) as a white solid. 'H NMR (DMSO-d;): 3 142 (m, 17 H), § 2.63 (m,

2H), § 3.09 (m, 2H); ES-MS m/z 323 (MK+). |
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tert-butyl 4-(I : :

S- cyanonet hyl car banoyl - 2- cycl ohexyl et hyl car banoyl ) pi per azi ne- 1-carboxyl ate
(Compound 70); 1H NMR ((CDC13) 0.89 (m 2H); 1.23 (m 4H); 1.44 (s, 9H;
1.66 (m 7H); 3.36 (s, 4H); 3.40 (s, 4H); 4.03 (dd, IH J=-18, SEP HEj3 4. 14
(dd, 1H, Jvobd@ssifs Hz); 4.38 (dd, 1H, J=15, 8 Hz); 5.32 (d,pchitisedms’7 Hz) ;
8.21 (t, 1H,J=6 Hz); ES- 10 MS mz 422 (MH); N 1S-c anoneth | carbano
1-2-c clohex leth 1 -4-benz 1 i erazine-I|-carboxam de (Conpound 71); 1H
NVMR (CDC13) (0.96 (m 2H); 1.24 (m 4H); 1.70 (m 7H); 2.44 (t, 4H, J=5
Hz); 3.37 (t, 4H, J=5 Hz); 3.52 (s, 2H); 4.06 (dd, 1H, J= 18, 6 Hz); 4.15
(dd, 1H, J= 18, 6 Hz); 4.32 (m EXAMPLESBO0 (m 5H); 7.72 (t, IH J=6 Hz);
ES-M5 mfz 412 (WVH+) ;. 15 3-nmet ho onmeth lcarbhanmp |-2-c¢

cl ohex |eth | caihan=e Y SR IR -2 -C YOV CHL YO .'iu"’l—! acld 24 (m 4H);
1.70 (in., 7H); 3.78 (s, 3H); 4.  4.21.(m IH,; 5.11 (m 2H);
6.89 (m 3H), 7.32 (m 1H): ES- r‘ﬁ‘gz"%diﬁﬂzmm); et hyl

4- (1S- cyanonet hyl carbamoyl | 2-c clohex leth |carbanb 1 i erazine-|-carbox

| at e (Compound 73); and 20 N- |S-c anonet arbano 1-2-c clohex leth |
-4-fur-2- lcarbon | i erazine- 1-carboxam Conmpound 74). WO 00/55125 1 5
SEP 2003 PCTI USOQ 06747 EXAMPLE G&I-C a ’ -3-c clohex 1-2S- 3- heneth
| ureido ro ionanide (Cofgpound 75)fO 5 i on of tent-butyl

1S- cyanonet hyl car banoyl - 2: , mat 3 nunol, 1 eq),

provi ded as in Exanpl®Ol1, | y 32 nL) was treated with

t ol uenesul foni ¢ aci d nonohy ¢ (208 mol|j 2.0 eq, azeotroped on a rotary
evaporator with 2-propanol imes, untilCa white solid had formed) for 12
hours. The supernatant was decanted and the solid was washed extensively
with diethyl ether until a powder had formed. 10 A portion of the resulting

acid sal t (78‘%'*}?5'8%’%%’?1‘3.*‘1%3 ﬁﬂqmﬁ.ggado&eﬂwwcmo@m trile (1 n) and

then treated wt yl'i socyanate 89 t 1.0"eq) and

4- met hy| poygbbdbiyieehyl T@Phtiaknate (S24)md, 084 kfoh AU &q), Fleparstl X4 4 Exabase 2, in

concentrated in vacua and the residue
ethanol (2 mL) was treated with ammonium formate (116 mg, 1.84 mmol, 10.0 eq) and 10%

“iase

wt palladium on carbon (82.4 mg). The mixture was stirred for 15 hours and filtered through

Celite. The filter cake was washed with ethanol and the combined filtrates were concentrated
10 on a rotary evaporator to provide N-(1S-cyanomethylcarbamoyl-

2-cyclohexylethyl)terephthalamic acid (61 mg, 170.7 umol) as a white solid. H NMR

(MeOH-d,): & 0.96 (m, 2H), 6 1.26 (m, 2H), 8 1.38 (m, 4H), 6 1.76 (m, 5H), 8 3.23 (d,

1H,J=8Hz), 8 3.72 (t, 1H, ] =7 Hz), § 4.50 (m, 1H), 8 7.50 (m, 1H),  7.97 (m, 1H),

8 8.13 (m, 1H), 8 8.46 (m, 1H); ES-MS m/z 359 (MD-+).

15 Proceeding as in Example 4 provided the following compounds of Formula I:

N-(1-cyanomethylcarbamoyl-2-cyclohexylethvIMterephthalamic acid (Compound 65);
'H NMR (MeOH-d,): 8 0.96 (m, 2H), § 1.32 (m, 5H), § 1.81 (m, 6H), § 3.12 (m, 2H),
6 4.92 (m, 1H), § 7.87 (m, 2H), § 8.02 (in, 2H); ES-MS m/z 359 (MD+);
N-[1-cyanomethylcarbamoyl-2-(2.6-dichlorophenyDethyllbenzamide
20 (Compound 66); "H NMR: 8 3.45 (m, 1H), § 3.56 (m, 1), § 4.13 (m, 2H), & 5.03 (m, 1H),
8 7.30 (m, S5H), § 7.63 (m, 3H); ES-MS m/z 376 (MH+); and
N-(1-cyanomethylcarbamoyl-2-cyclohexylethylyphthalamic acid (Compound 67); 'H
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di ssolved in nethylene chloride. The solution was stirred with 100 nyg
Argonaut PS-trisamne resin (345 unol, 0.4 eq) for 2 hours The m xture
was filtered, diluted with ethyl acetat e (1 15 nL), washed wi §ERM2003
hydr ochl or |V¢0am$sa125( 1 nL), saturated sodi um bi carbonat e sol warasoaesi47
saturated NaCl solution, dried over sodiumsulfate, filtered and
concentrated to provide N-cyanonethyl-3-cycl ohexyl -2S-(3-pheneth,

| I ur ei do) propi onam de. Proceedi ng as in Exanple 6 provided

N- cyanonet hyl - 3- cycl ohexyl - 2S-( 35@0|Eureid0'propiionanide ( Conpound
76) . - 71%@@@1#@ ik 89. ZHOIF I?D(I;“TP/) 87 0& 244 JPr'bEepdi In2f (dn2H, f ashi on

anal ogoup_ tasbe, 17 05T 89 AAEIREDd 5y 00Uy RERLI5Y 08, 1[5 28 10

compoun
1S- cyanopgt byl £a esn%y)l n r
I\I—llS—cyéaaﬁotrr%tfly gar ano 633%331 YH yé(d)jro%iyngﬁ%%); %@@%%%@? (QCorrpou d
78); N-(@MDyanonet hyl car bam)yl 2-cycl ohexyl et hyl )-3-h, droxybenzam de
(Compound 79); NWVR 300nmHz (DWVBSO-d6), 8.39 (d, J=8.5H3, IH), 7.26 (m 3H),
6.96 (m 1H), 4.64 (m IM 4.14 (dd J=4.2 and 17.3H3, 2H); 3.30 (m 2H),
1.71 (m 7H), 1.68- 0.80 (m 6|—|),E .85 Mr=329.40; 10 1-benz 1-5-bent
| ox - 1-c anoneth | carbano | -2+ | -2-meth |-
| Hi ndol e- 3- Gar bagams :ctk{x@%m%mjiz %Qéloh%let}(mnﬁrbme)tl 2attoLimidE (!
- cyanonet hyl car banoy Z- phenyl et hyl) - I7T uran- 2=yl net Nyl - b- Net hoxy _
2- met hyl - 1H-i ndol e- 3- car boxam dgCoGpomadi6g) 81); MS: (mz [MR]) 470.6;
N- (I - cyanonet hyl car banoyl - 2- met hxl propyl ) - 5- et hoxy-1-furan-2 | net hyl® 15
2-meth | -1Hindol e- 3- car boxam de ( Conpou I! 82); Ms: (mlz [nmH]) 436.9;

Q)

-benzo[ 1
di oxol - 4-yl nmet hyl - N- (2- benzyl sul fanyl
et hoxy-2-met hyl -1 H i ndol e- 3- cat boxam_d pound 83); MS: (mMz [nmHH])

570.8; bent | 5- 1-benzo 1 3di oxol }4- IthI-5-b z lox -2-meth |
1H i ndol - 3-yl car bonyl am no) - 5-{cyanongt hyl %Mtyl car bamat e ( Conpound
84); 20 Ms: (mz | 146~ 03

H

A mixture of lithium 2S5-amino-3-cyclohexylpropionate (260 pmol, 1.0 eq), provided

anonet hyl carbamoyl eth 5-rrr

10 as in Reference 1, EDC (286 pmol, 1.1 eq), HOBt (312 umol, 1.2 eq) and triethylamine (911
pgmol, 3.5 eq) in dry dichloromethane (1 mL) was stirred under a nitrogen atmosphere for 5
minutes and then treated with aminoacetonitrile hydrochloride (520 pmol, 2.0 eq). The
mixture was stirred 15 hours and then diluted with ethyl acetate (1 mL). The dilution was
washed with 1 M hydrochloric acid (2x 1 mL), saturated NaHCO, (1 mL) and saturated

15 NaCl (1 mL), dried over Na,SO,, filtered and concentrated on a rotary evaporator to
provide N-(1S-cyanomethyicarbamoyl-2-cyclohexylethylymorpholine4-carboxamide. 1H
NMR (CDCly) 0.95 (m, 2H); 1.23 (m, 4H); 1.62 (m, 7H); 3.35 (m, 4H); 3.68 (m, 4H); 4.05
(dd, 2H, J=16, 6 Hz); 4.17 (dd, 2H, J=18, 6 Hz ); 4.27 (m, 1H); 5.01 (4, 1H, J= 8 Hz);

7.93 (t, 1H, J= 6 Hz); ES-MS m/z 323 (MH+).
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benz 15- 1-benz |-5-benz lox -2-nmethl-IHindol-3- |Icarbon |amno -
5- cyanonet hyl car banoyl pent yl car bamat e ( Conpound 85); Ms: (m z [M]%

672. 4;

- benzyl 5-cyanonet hyl carbanmoyl - 5- (1 -furan-2-yl met hyl-5- net hoxys Sbie G031 |
| H i ndol - 3-wd eggdagny| am no) pent yl car bamat e ( Conpound 86) ; I\ér%m@%,gs-,[r}vr])

586. 8; 25 N-{1-cyanonet hyl car banoyl pent - 3- enyl ) benzam de ( Conpound
300mz (DMVMSO-d6), 8.67 (t, J=6H3, IH), 8.53 (d, J=8.5H3, IH), 786
2H), 7.50 (m 3H), 5.3- 5.7 (m 2H), 4.40 (m 1H), 4.12 (d, J=6H3,

" NMR
(m
2H),

2.3-2.6 (m 2H), 1.57 (d, J=6.9H3, 3H); MS=271.8 M+=271.32; -72 WO

00/ 55125 5 SEPrczeind 43Tih BI@MpOH6T grbvided the following compounds of Formula I:

N- ( 1- cyanonet hl ear banoyl | pent - 4- enyl ) benzam de (Conpound 88); NWVR 3
(DVBO- d6) , 866(m 1H) 8.57 (d, J=8.2H3, 1H), 789(m 2H) 7.47
5.80 (m 1H), 05. ] zb .4 . d, H32H),
2H), 1.83 (m ‘ : CUe, carvano |

benzar ai d%nﬁgﬁﬁﬁ&%%%ﬁﬁm b"yB( il ﬁbf\;ﬁ%@tﬁ) H;ﬁ £ grﬁ 1(1f17

8.53 (d,

4

00nmHz

(m 3H,
2.1 (m
but 1

12 (m

2H), 1.7@H} mllz(ln),,zﬂ) 833 (i, 1H)=81sts (dBH)I J=l\£BH2)5988(WI=]25963£) BS-MS m/z

N (1- cyanorret hyI car banoyl pent - 4-ynyl) benzam de (Conpound 90); NWMR 3

(DVBOSd6y2! @8Th(t, 1H), 8.61 (d, J=8.5H3, 1H), 7.91 (m 2H) 7. 50

4.5 (m 1H), 2 {2 =

(Zm hIZH) NS:@&@ 5ol B! PRITRVIR- Bexn| Ay} Co
chl or oy 1604 20 r n

91); N-(I S—cyanotﬁgt ﬁﬁi?gar b?rmyl 2- cyglﬂgﬁ}eﬂ)((;j/)l e?‘ﬁyﬂ?-%z?ggloﬁ%wzlg%(ge

( CorrpounﬂHI?Z)fr6 (m, HI'N\Z’RBQ GDGHS)) 3.4P.(6.8HH)t 4.03 &l T, IbH)S 5HBHM. ¢4T(dd4l-BL

439 5. U GrHON B SRttt if e paney il 5 & Hii &Rk, i e FeRban d

(Corrp,gunglq% (CDC13): 7.68 (t, J=5.7Hz, 1H), 7.58 (dd, J=3,
Y Slm U 12Hz, 1H), 7.34 (m 2H), 7.57 (d, J=8Hz, 1H),

00nHz

(m 3H),
1.97
npound

6.41 (d,

;I\/Srrle.

m d
12Hz
4.79 (m

1H), 4.13 (d, NJdES-vatidtnethyiddtbardo ¥-20:v8lohenyiekBH-4- by W iBerdSRe- T-carboxamide

(Compound 71); THNMR (CDCl5) (0.96 (m, 2H); 1.24 (m, 4H); 1.70 (m, 7H); 2.44 (1,

4H, J= 5 Hz); 3.37 (t, 4H, J= 5 Hz); 3.52 (s, 2H); 4.06 (dd, 1H, J= 18, 6 Hz); 4.15 (dd, 1H,

J=18, 6 Hz); 4.32 (m, 1H); 7.30 (m, 5H); 7.72 (t, 1H, J= 6 Hz); ES-MS m/z 412 (MH+);

15 3-methoxybenzyl 1S-cvanomethvicarbamovl-2-cyclohexvlethylcarbamic

(Compound 72); 1H NMR 0.96 (m, 2H); 1.24 (m, 4H); 1.70 (m, 7H); 3.78 (s, 3H); 4.12

(m, 2H); 4.21 (m, 1H); 5.11 (m, 2H); 6.89 (m, 3H), 7.32 (m, 1H); ES-MS m/z 374 (MH+);

ethyl 4-(1S-cyanomethylcarbamoyl-
2-cyclohexylethylcarbamoyl)piperazine-1-carboxylate (Compound 73); and

20 N-(1S-cyanomethylcarbamovl-2-cyclohexvlethyl)-4-fur-2-vlcarbonvlpiperazine-

1-carboxamide (Compound 74).
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20 N- 1S-c anoneth | carbano | hex 1 benzam de (Conpound 94); 1H NWR (DVSO):
8.65 (t,J = 3Hz, 1H), 8.54 (d,J = 8Hz, 1H), 7.91 (d,J =.7Hz, 2H), 7.5 (m
3H), 4.4 (m 1H), 4.13 (d,J”= 5Hz, 2H), 1.74 (m 2H), 1.3 M SEP) 2009. 85
(t,J = THz,wSbbss1¥S: me = 287 8; N-( 1S PCT/US00/06747
cyanonet hyl car banoyl - 4- phenyl ybut yl ) benzam de (Conpound 95); 'H NWR

(DVBO): 8.67 (t,J = 7Hz, 1H), 8.56 (d,J = 9Hz, 1H), 7.88 (d,J = 9Hz, 2H),
7.4 (m 3H, 257.2 (m 5H), 4.45 (m IH), 4.11 (d,3 = 5Hz, 2H), 2.58 (t,J
= 8Hz, 2H), 1.7 (m 4H); Ms: me = 335.9; N(

1S- cyanonet hyl car banoyl - 2- - cycl olE¥AMPERG ) 2- et hoxybenzam de (Conmpound
96); N-(1 )

S- cynomet hvl cadbSyangmesh -4 a® sl R ran.
00/ 55125 - 5 SEP 2003 PCT/ USOO/O 1%) und 97); benzyl
1S- cyanonet hyl car banoyl-2-c, cly oﬁné)xy et yI car bamat e (Conpound 98);
i sobutyl | S-cyanonethvl carbano |-2-cycl ohexyl et hyl carbamat e (Conpound 99);
cycl ohexyl net hyl 1S-cyanonet hyl car banoyl - y Ty i
(Conpound 100); N (1 S-cyanonet hyl carbanol -
(Conpound 101);"'H NWR (DVMSO): 8.66 (m 1 (d,J = 8Hz, 1H), 7.88
(d,J = 8Hz, 2H), .5(m 3H), 4.37. (m 4.142 (zn, 2H), 1.9 - 0,08 (m
15H); M5 me = g, 3] N-(IS—cyanor@thyIcrbam)yI 2-c clohex. _Ir~

[ 102); "RyNWR (CDC 3): 7.90
535 , 7. (m IH, 7.31 (m
1H), 6.92 (d,J=8Hz q. id, J=647Hz, 1H), 4.1

(dd, J=6, 17Hz, 1H), '0.8-1. 8 (m 1H; I\B me {397.9; N 1S-c anoneth
‘I'carbano |-2-c clohex leth 1 -3-trifluoronet{px benzami'de (Conpound 103);
"HNWVR (CDCI3): 7.68 (m 2H), 7.44 (m 3H), 7.03 (t,J=6.6Hz, IH), 15 4.73
(m IH, 4.38.(m 1H), 4.11 (m 2H) 0.8-1.8 (m 11H) Ms:m e =397.9; N-(

1S-c¢ anorret hvl c ohex 0 ob Conpo 104);
S D - 2 ok ek b ki b LTS o RS 109
mmol, 1 eq), provided as in Example 1, in diethyl ether (323 mL) was treated with

(dd, J=3, 10Hz,

toluenesulfonic acid monohydrate (206 mmol, 2.0 eq, azeotroped on a rotary evaporator with
2-propanol 3 times, until a white solid had formed) for 12 hours. The supematant was
decanted and the solid was washed extensively with diethyl ether until a powder had formed.
10 A portion of the resulting acid salt (789 umol, 1 eq) was suspended in dry acetonitrile (1 mL)
and then treated with phenethylisocyanate (789 umol, 1.0 eq) and 4-methylmorpholine
(789 umol, 1 eq) for 12 hours. The mixture was concentrated in vacuo and the residue
dissolved in methylene chloride. The solution was stirred with 100 mg Argonaut PS-trisamine
resin (345 pmol, 0.4 eq) for 2 hours. The mixture was filtered, diluted with ethyl acetate (1
15 mL), washcd with 1M hydrochloric acid (1 mL}), saturated sodium bicarbonate solution and

saturated NaCl solution, dried over sodium sulfate, filtered and concentrated to provide

N-cyanomethyl-3-cyclohexyl-2S-(3-phenethylureido)propionamide.

Proceeding as in Example 6 provided N-cyanomethyl-3-cyclohexyl-

| 25-(3-isopropylureido)propionamide (Compound 76).
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(d,J=7.7Hz, |H), 7.19 (t, J=17.5Hz, 1H), 6.9 (m 1H), 6.44 (d,J=12Hz, 1H),
4.63 (m 1H), 4.21 (dd,J=9.6, 6.6Hz, 1H), 4.1 (dd, J=9.6,6.6Hz, IH 0.8-2.0
(m 13H); Ms:m e =440.0;: 20 -

3-chl oro- N- (1 S-cyanonet iyl car banoyl - 2- cycl ohexyl et hyl ) benzami éeSElz Cg(gpé)ound
105); 'H NVRQW@BERS): 7.5 (t, J=5.2Hz, 111), 7.65 (d, J=7. coBFEUSLEF7477 51
(d,J=6Hz, 1H), 7.39 (t, J=8.8Hz, 1H), 6.59 (d, J=9.9Hz, 1H), 2.0-0.8 (m
13H); Ms:nmle =348.0; 2-nethoxyethyl 1

S- cyanonet hyl Gar banoyl - 2- cycl ohexyl ethyl carbamate 25 (Conpound 106) N (

| S_ yanomet hyl car banoyl - 2- cyci ohex. |~ ethyyf)cycl ohexanecar boxa
( Compound 107)Er 05@@9&%?{@%3??%“ agelgeys 1o HiexasPcosiares Qxc%mlﬁﬁﬁtah%mﬂﬂgéﬁ? acet yl

amn olp on am d 108);'H NWR (CDC13): 7.83 (t, J=6Hz, 1H),
7.13 (d, j&mngﬁﬂﬁp"%’%éﬁg’gﬂ%@om 55125 5 SEP 2001 PCT/ US00/ 06747
(d, J=12Hz, .22 (d, 3=8Hz, 111), 4.55 (m 111), 3.95.(m 211), 3.78
(s, J=0OHz, 311) 0818(m 131); MB:me =358.0; N
| R- cyanonet hylXé b 3dphertyiirdpyl theneantidd Slokfranyd BEnzani de
(Oorrpound 109)' 7 50 (d, J=7.5Hz,
7.40 5 @E[lSeypnamethyicaron ' DURE DGRy 7 17 (t,
J77 (d, J=8.4Hz. 111)488(mIH) 416(dd J=5. 7THz,
J=17. %Z(é%&ﬁ% (dd, . J=5. 7Hz, J=17.3Hz, 111), 2.46 (s, 311),
1.85-0.80 (m ﬂr@ﬂéﬁanohﬁthﬂd\ﬂmﬁoyﬁmy cl%é&ﬁdﬁhﬁﬂ@ﬁﬂrﬁx%@ﬁizﬂﬁ&@ | -2-c cl ohex
leth 1 -3 4-difluoro-benzam de (Conpound 110); "H NMR (CDCl3): 7.5 (t

3=5. 1Hz, (Compous BH; NYR 300mPADMEO,), 8396, 0rs.5Hy,0H.26 an,Bd6.96= 6Hz,

s & ot 5t o 455828 i e b 3 Y TRt ot e i

(Corrpoun - rH 3 (m 1 7.37-7.28 , 311), 7.06 "
@Sﬂﬂl@ 6@ %2 %DS@S% 0 111)H)4 20 (dd, J:(5.m9l—|z, J):17 3Hz, (m

111) 1e4 07 ( d di.-behzhl- F-beh Al oxy-Nd EdYandhiethviddbaniyB83-phenviedihl)-2-ndettBf- 0. 82 (m
1311) ; (M +1) 344, 15
4-b-r orro-.ﬂ_(ﬂ@ﬁgcgmb@mgdzl -{ridgl ¢apppqungyA0): M8y Enahlaxy eI TyW: 1 benzami de

N-(1-cyanomethvlcarbamovl-2-phenvlethvl)-1-furan-2-ylmethyl-5-methoxy-
2-methyl-1H-indole-3-carboxamide (Compound 81); MS: (m/z [mH*]) 470.6;

N-{1-cvanomethvicarbamovyl-2-methvlpropyl)-5-ethox y-1-furan-2-vlmethyl-

15 2—meth11—lH-indole-S-carboxamiéie (Compound 82); MS: (mvz [mH*]) 436.9;
1-benzo[ 1.31dioxol-4-yimethvl-N-(2-benzvylsulfanyl-1-cvanomethvlcarbamoylethyl)-
5-methoxy-2-methyl-1H-indole-3-carboxamide (Compound 83); MS: (m/z [mH']) 570.8;

benzyl 5-(1-benzo[1.3]dioxol-4-ylmethyl-5-benzyloxy-2-methyl-

1 H-indol-3-vicarbonylamino)-5-cyanomethylcarbamoylpentylcarbamate (Compound 84);
20 MS: (m/z [mH*]) 716.0;

benzvl 5-(1-benzvl-5-benzvioxvy-2-methyl-1H-indol-3-vlcarbonylamino}-

S-cyanomethylcarbamoyipentylcarbamate (Compound 85); MS: (m/z [mH*]) 672.4;
benzyl 5-cyanomethylcarbamoyl-3-(1-furan-2-vimethyl-5-methoxy-2-methyl-

1H-indol-3-yicarbonylamino)pentylcarbamate (Compound 86); MS: (m/z [mH"]) 586.8;
25 N-(1-cyanomethylcarbamoylpent-3-enylbenzamide (Compound 87); NMR 300mHz

(DMSO-dy), 8.67 (t, J=6H,, 1H), 8.53 (d, J=8.5H,, 1), 7.86 (m, 2H), 7.50 (m, 3H), 5.3
5.7 (m, 2H), 4.40 (m, 1H), 4.12 (d, J=6H,, 2H), 2.3-2.6 (m, 2H), 1.57 (d, J=6.9H,, 3H);
MS=271.8 M+=271.32;
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(Conpound 112); '"H NMR (CDC13) 7.65-7.57 (m 411), 7.10 (m 111), 6.48 (d,
3=7.7Hz, 111), 4.67 (m 111); 4.21 (dd, J=5.9Hz, J=17.1 Hz 111), 4.12 (dd,
J=5. 7Hz, J=17.3Hz,1H), 1.85-0.82 (m 1311);. M (I\/Hr+1 P 083 1Sc
anonet h | cyydpaddsids 2-¢ clohex leth 1 i erazine-|-car boxazni: seddsf4zonpound
113); Benz |. 4- 2-benzo | am no-2S-c¢ anoneth | carbanmo leth 1 i
eridine-l-carbox late (Conpound 114); 3-bronpb-N 1S-c anoneth | carbano
1-2-c clohex leth 1 benzarnide (Conpound 115); 'H NMR (CD30OD) 8.05 (s,
1-1), 7.83 (d, J=7.7Hz, IH), 7.71 (d, 25 3=7.5Hz, 1H), 7.40 (t, J=7.9Hz,
111), 4.67 (%(lévﬁlo&tahvlchﬁ&nﬂv%enﬂﬂenv%eﬁ&dﬂ% (C}mi;imﬁdﬂzS), NMHE B0#HEL (d,
J=17.3Hz, 111), 1.85-0.82 (m 1311;( MB: (M++1) 392/ 394;

(1S cyar(@iéﬁﬁydsbeﬁrﬂfaﬁmwﬂ)ﬁ &Y/ 6, GroxEl. dthyl.89. @, @Oh@l‘%@ﬂzﬁﬁr 48 (m( conpound

aor (IR F e, 3y & B oy o2l L AR s

-75 V\D _%g? 151+S§4}>1 §£193 PCT/ USO0/ 06747 N-(lS-cyanorret hyl car banoyl - 2-¢c cy
| ohex, pent anar ni de (Conpound 117); 'H NWR (CDC13): 8.11 (t, 111),
6.53 §d, J= 8|ﬂ1(1bbﬁnon4etgﬁqmmlﬁ_m (Cobpourd 29); NMR 308WHzHz, 2H),

1.8-0.8 (m M5 nle 293.8 1S— anorrethlcarba -2-¢,
ol ~ohexy&2§‘dﬁ9r% ﬁﬁﬁeﬁtW@éﬁzH}h&iﬁ adHY 71 T\Iﬂé( Gbi3): 7.91

Eg J= 58{3#(1111‘_@{) 2171&%(“( é@)ﬂ@%o gji _S%@) 31\4*%752%87 %%SQ%H) 4.05

N- ( 15‘ cyanonmey! !EY|c%ﬁ%%léar@a#&%eﬁh@%@ﬂ!lyen%ntﬂﬂé g@(ﬁhﬁﬂﬂﬁ@@) 3ngRMI0xAH de
(Conmpound 11 t, 2H), 7.08 (d,

J=7. 9Hz , (DN O-d ). 8167 (th)lﬁi)Sl (@sJQ&SH@,le)JiBNIﬂl-ﬂ'D 2I5|§)(m23H),@} Bnt,iE)13H) ; -MS
‘me 319.80; 10 2S- 2- ace lamno -N-c-anoneth 1-3-c clohex
1 1o 1Porhks G, 2%@0(3&&2 ﬂzl@)IH) :nzmm %I@aézfé)(m 7y MS=293F My=5%30% (m

g::l)') ? 5]9-01(8 SR |§|) aidv- 2%y Aolel berzaniad M 2H . 3.5 (s,

anonet hydcogﬁpgﬂ,ﬁgglmaxyl 2S-12- (2 rret hoxyphen J) acetyl am nol pr opi onam de

N-(1S-cyanomethylcarbamoyl-2-cyclohexvlethyl)-2-iodobenzamide (Compound 92);
'H NMR (CDCl,): 7.68 (t, J=6Hz, 1), 7.34 (m, 4H), 6.41 (d, J=8Hz, 1H), 4.78 (m, 1H),
15  4.13 (d, 3I=12Hz, 2H), 2.0-0.8 (m, 13H); MS m/e 439.9;
2-bromo-N-{1S-cyanomethylcarbamoyl-2-cyclohex viethyl)benzamide
(Compound 93); 'H NMR (CDCl,): 7.68 (t, J=5.7Hz, 1H), 7.58 (dd, J=3,12Hz, 1H)}, 7.44
(dd, J=2.1,12Hz, 1H), 7.34 (m, 2H), 7.57 (d, J=8Hz, 1H), 4.79 (m, 1H), 4.13 (d, J=5.7Hz,
2H), 2.0-0.8 (m, 13H); MS m/e 393.7;
20 N-(1S-cyanomethylcarbamoylhexylbenzamide (Compound 94); 'H NMR (DMSO):
8.65 (t.J = 3Hz, 1H), 8.54 (d,] = 8Hz, 1H), 7.91 (d,J = 7THz, 2H), 7.5 (m, 3H), 4.4 (m, 1H),
4.13 (4, = 5Hz, 2H), 1.74 (m, 2H), 1.3 (m, 6H), 0.85 (t.J = 7Hz, 3H); MS: m/e = 287.8;
N-(1S-cyanomethylcarbamoyl-4-phenylbutyhbenzamide (Compound 93}, 'H NMR
(DMSO): 8.67 (t,] = THz, 1H), 8.56 (d,J = 9Hz, 1H), 7.88 (d,J = 9Hz, 2H), 7.4 (m, 3H),
25 7.2 (m, 5H), 4.45 (m, 1H), 4.11 (d,J = 5Hz, 2H), 2.58 (t,] = 8Hz, 2H), 1.7 (m, 4H); MS:
mfe = 335.9;

N-(1S-cyanomethylcarbamoyl-2-cycl ohexylcthyl)2-mcthoxybenzainide
{Compound 96);

N-(15-cvanomethylcarbamoyl-2-cvclohexvlethyl)-3.4.5-trimethox ybenzamide
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( Compound 121) 'H NMR (CDC13): 7.58 (t, J=7.8Hz, 1H), 7.23 (m 2H), 6 91
(m 2H), 15 6.21 (d, J=7.2Hz, 1H), 444(m1H),394(d J=5. 7THz,
3.84 (s, 3H), 3.60 (d, >J=8Hz, . 1H), 3.49 (d, J=8Hz,. BOSEj’ {m 13H)
MS me 357.89;: N-c anomeéth 1-3-c cl ohex 1-2- 2- 4- henox hen ce am no
ro i onam d¥O {U¢S5HSound 122): ' H NMR (CDCL3): 7.55 (t, J=3HFCTAOSO067474 6. g
(m9H), 6.04 (d, J=8.8Hz, 1H), 4.47 (m 1H), 4.02 (d, J=6Hz, 2H), 3.54 (s,
2H), 2.0-0.6 (m 13H); MS me 20 419.94;
N(I'S cyanorret hyl car barrayl 2-ey_clohex, Ir~ ethyl)isonicotinam de (Conpound
123); " HN 13 8.68 (d, J=4.5Hz, 2H), 8.2 (t, J=6.3Hz, 1H), 7.85 (d,
J=7. 9rz,(CPRpOL 6 (d, J =4.7Hz, 2H), 4.80 (m 1H), 4.12 (d, J=6Hz, 2H),
2.0-0.7 (m 33l £ .
N (15 Cysmomithp SRy aiidrbindl 2erloheychylonbamate (Gompoynd 58
( Conpound  124}6butyil 1MRan eI Y bBndh 2{clycloliedidhiicartidbiate (Cpouhd Bx7. 7THz,
1H), 7.64 (dd, J=1Hz, J 4Hz 1H), 7.48 (dd, J= 1Hz J=5Hz, 1H), 7.04 (dd,
J SFE J=4Hz cysidhexvimethyl IS dgarbampyl ) hyleartapic ' =17z,

J= 17Hz 1H) 1.80- 0. 84 (m 13H); MS: (M+1) 319.8:;
-76 WO dg’P@?%‘g%&@EP 2003  PCT/ US00/ 06747

N- (1S- cyanonmeyayd.¢. "1Bﬁ‘@ﬂWcal%aﬂle%-b%ldheﬁyln}dbv%&&%ﬂﬁr(@%&ﬂﬂduﬁ'@ 16Gonpound

125); N | S-cyanonet hyl car banoyl-2- (I-tor iyl -TH 1 ndol - 3-yl)

et hyl ] bemmmnmsoo CE)G@@mrl(’H),l&S:; {d,N= 8H%; B M@t} = 83w, B8DHD7.45 2m, IHS, or m

1- 1Hi ndol - et h 4-fl uorobenzam de 5 (Conpound 127); N-(

| S- cyandht (19435);6&5((5% Zméfd%ﬁ&@b &%Mﬁn%’é P> de (Conpound 128);'H
NVR (CDC13): 9. .1 i £, 83 (t,

J=3Hz, 111), =X :
13H) j1¢ Nﬁcﬁé@oﬁﬁ& @ﬁ lﬁm EIE‘JI)(Zi):g?“S(Ol%@ Jesamq@tlmlm gﬁgnmj 71 S(m

2- cycl ohexyl et hyl car banoyl )phenyl car bamat e ( Conpound
| S- cyandidt RBPE &mbaip V131 (m, 1H), 6.92 (4,J=8Hz, 1H), 4.74 (m, 1H), 4.2 (dd J-6 17Hz,
1H), 4.1 (dd,J=6,17Hz, 1H), 0.8-1.8 (m, 13H); MS:m/e =397.9,
N-(1S-cyanomethylcarbamoyl-2-cyclohexviethyl)-3-trifluoromethox ybenzamide
(Compound 103); '"H NMR (CDCls): 7.68 (m, 2H), 7.44 (m, 3H), 7.03 (t,J=6.6Hz, 1H),
15 4.73 (m, 1H), 4.38 (m, 1H), 4.11 {m, 2H), 0.8-1.8 (m, 11H); MS:m/e =397.9,
N-(1S-cyanomethvlcarbamoyl-2-cyclohexylethyl)-3-iodobenzamide
" {Compound 104); 'TH NMR (CDCl,): 8.1 {t, J=2.8Hz, 1H), 7.87 (d,J=6.9Hz, 1H), 7.70
(d,}=7.7Hz, 1H), 7.19 (t, J=17.5Hz, 1H), 6.9 (m, 1H), 6.44 (d,}=12Hz, 1H), 4.63 (m, 1H),
4.21 (dd,J=9.6, 6.6Hz, 1H), 4.1 (dd,J=9.6 ,6.6Hz, 1H) 0.8-2.0 (m, 13H); MS:m/e =440.0;
20 3-chloro-N-(1S-cyanomethylcarbamoyl-2-cyclohexylethylbenzamide
(Compound 105); 'H NMR (CDCl,): 7.5 (t, J=5.2Hz, 1H), 7.65 (d, J=7.63Hz, 1H), 7.51
(d,J=6Hz, 1H), 7.39 (t, J=8.8Hz, 1H), 6.59 (d, J=9.9Hz, 1H), 2.0-0.8 (m, 13H); MS:m/e
=348.0;

2-methoxvethyl 15-cyvanomethylcarbamoyl-2-cyclohexvlethvlcarbamate

25 (Compound 106);

N-(1S-cyanomethylcarbamoyl-2-cyclohexylethylcyclohexanecarboxamide
{Compound 107);

N-cvanomethyl-3-cvelohexvi-25-[2-(4-methoxvyphenylacetvlaminolpropionamide

(Compound 108); "H NMR (CDCl,): 7.83 (1, J=6Hz, 1H), 7.13 (d,J=9Hz, 2H), 6.86
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2-(1-fornyl -1 Hindol-3-ylethyl]-4-hydroxybenzam de (Conpound 130); N _(_1
S- cyanonet hyl car banoyl - 2- cycl:ohexy] et hyl ) - 1H-i ndol e- 5- .car boxam de
(Conpound 131): 1H NMR (CDCi3): 11.32 (s, 111), 8.64 (t, J=6#SER1M} 8. 35
(d, J=9Hz, wdbosskits), 8.22 (s, 1H), 7.68 (dd, J=3,| CHz, IH)rchmm(smw | H),
6.54 (m 111), 4.54 (m 111), 4.12 (d, J=5.7Hz, 211), 2.0-0.7 (m 1311); M
me 352.86; NN-(lI R-cyanonethyl car banoyl - 2-cycl ohexyl et hyl)-4-nmeth. 1. |
sel f anyl benzam de (Conmpound 132); N-(2
_Benzyl sul f anyl -1 R-cyanonet hyl car banoyl et hyl ) - 3-f | uor obenzam de 20
(Corrpoun(d 14;321)12, 2H1,16NME {600 3), 475360, 71093 .PMn(m1 2H),, 3. 78 (RJ=0Hd 33513. 3,
7. 2Hz, I—% H§J77Hz 111), 4.22 (d,J=7.4Hz, 111), 3.78 (m 2H),
3.03 (dd? 4184(%13 é‘#@nﬂ&fﬁgo 2.84 (J=14.1, 7.2Hz, 111) MB: mf e=371. 88;

- ) O

(Corrpound 134 111), 7.29

(m 4H), c oi{n@ﬁ) Wﬁmlﬁ:e) c@@;)s(ﬂﬁ(tk:lﬁs}@z 1&)91450@ HB:? SHz,lﬂH)(TrrnOle)
3.77 (s, 511), 3.02 (dd, J=13. 6.2Hz, IH), 2.83 (dd,J 8, 7.2Hz, 111);
VB: nﬁe=($,2l4r-7'591;z, NEY, 7.30 (d, J=1Hz, 3—7 OHz, 1H), 7.17 (t, J=7.7Hz, 11—1),694 (d, J=8.4Hz,

i
R e G O )

(d,J = 14Hz, AS cvhndBetb§lcarBhithoyiD-S@idtbxleth —ansz 6, 3H) 3.16
(dd,J = 12, 14HZ 1H), 3.07 (dd,J = .14,4Hz, 1 n e 400.

N (1S cy@wmuh@ll@rw (QD@l,a) d15-G) Tetrz), 114ng rﬁe$$1§d B&h7Hmi 149, 4. ff%ﬁpound

136 HH’BNRA%DNE-%’Z(M . (dlﬁ)f%%z 3%32(%19%% 311(1%%%?!9/ 25%02 (o a1

NG me 328. 8.

| phenoxybenzami de J=5.5Hz, 1H),

7.75 (ddchnpbﬂnﬁlblh‘i‘HlﬂlMR (C7D©1-3)67 83 (i lﬂ)ﬂ)73747 Bﬁ(lﬁrﬂHILﬁ")Oﬁ (8, 9H), (6ff’l6 2H),
2.0-0.8 (m 13H); Ms:me =405.93; 3-benzoyl-N
S- cyanonss Fryl- Sz B EasT3 Gn.dyb) 6&@&%&?@91‘1}%112& &H), 4.07 (dd, J=3.7Hz, . .. .

J=17.3Hz, 1H), 3.83 (s, 3H), 1.85-0.82 (m, 13H); MS: M™+1) 344;
15 4-bromo-N-(1S-cyanomethylcarbamoyl-2-cyclohexylethyl)benzamide
(Compound 112); 'H NMR: (CDCly) 7.65-7.57 (m, 4H), 7.10 (m, 1H), 6.48 (d, J=7.7Hz,
1H), 4.67 (m, 1H), 4.21 (dd, J=5.9Hz, J=17.3Hz, 1), 4.12 (dd, J=5.7Hz, J=17.3Hz, 1H),
1.85-0.82 (m, 13H);. MS: (M*+1) 392/394;
N-(1S-cyanomethylcarbamoyi-2-cyclohexylethylpiperazine-1-carboxamide
20 (Compound 113);
benzyl 4-(2-benzoylamino-2S-cyanomethylcarbamoylethyDpiperidine-1-carboxylate
(Compound 114);
3-bromo-N-(1S-cyanomethylcarbamoyl-2-cyclohexylethyl)benzamide
(Compound 115); 'H NMR: (CD,0D) 8.05 (s, 1H), 7.83 (d, J=7.7Hz, 1H), 7.71 (d,
25 J=7.5Hz, 1H), 7.40 (t, I=7.9Hz, 1H), 4.67 (dd, J=6.9Hz, J=8.7Hz, 1H), 4.19 (d, J=17.5Hz,
1H), 4.11 (d, J=17.3Hz, 1H), 1.85-0.82 (m, 13H); MS: (M*+1) 392/394;
N-(18-cyanomethylcarbamoyl-2-cyclohexylethyl)-3-methylbenzamide
(Compound 116); 'H NMR (DMSO): 7.64 (t, 1H), 7.25 (m, 4H), 6.43 (d, J=12Hz, 1H),
4.67 (m, 1H), 4.13 (m, 2H), 2.4 (s, 3H), 2.0-0.7 (m, 13H); MS m/e 327.8;
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, IH, 8.0 (m 1H), 7.89

10 (Corrpound 138) ;' H NVR (CDC13): 8.19 (t, J=3
|

Hz, |
(d, J=8. 8Hz, 1H) 7.76-7.4 (m 5H), 6.88 (m |H). 4 74 (m 1H),4. 19
(deeest 4.08° (dd,J=6,6.3Hz, 1H), 2.0-0.8 (m 13H: cASoale
=417. 95; ﬁ@géx sul fan | -1 R-cyanonet hyl carbano |y
ethyl)thlo % car box- am de-- (Conpound 139); 15 PCT/US00/06747

3-acetyl - N-(1R-cyanonet hyl car banoyl - 2- cycl ohexyl et hyl ) benzam de ( Conpound
140); '"H NV\R (CDC13) 8.33 (t, J=1.5Hz, 1H), 8.08 (dt, J=1.7Hz, J=7.7Hz,
1H), 7.99 (dt, J=1.7Hz, J=7.9Hz, IH), 7 55 (t, J=7.7Hz, 1H), 7.45 (t,

(s 3. 1 oodls Mo Bt 263

| sul f Ny C et Nl | =&ty h d
120); " AR Qo3 %“8*?'??3‘%”5]7.42 “’ﬁ% 459“*7“0%‘%?5"2@“‘2@2 o,

7.20- 7. 32=4.581325H) 1.80. &)@n(ml‘ﬂ)rMWMZ%B)‘, 6. 89 (dt J=8.9, 2.0Hz, 2H), 4.82
(dd, J=14.1, 6 7kz, 1H) 4 08 (d =5 7hz H, 3.74 (s, 2H),
3.00 (dd, J=131Sgyen lgarbamoydl-¢ g m e=383. 80;

(2&%%3nﬁféfﬁé‘%“%'lfigmﬂ@é%ﬁe?@iég ?fn? %E% lﬁﬁ”fﬁw %135 mega s
8z 7 / I 13

(G0, 325, 5.1 3G, 21 3175 (4 2061 18 ok 31F 3108 (daoe1n, 1

5.9Hz, 1H), ) : BarQbl 2 ghe 1 ‘ ¢ 8- B Eidd0 00/ 55125 5

P 2008 et 3?[81,?%@%2«5»@%?“” %fa w&%ﬂz‘@w ROE WD 14y
4 06 (a4 EYB 0 Quitey émm@%%ﬁﬂxﬁéﬁyé?% B 0 T
3H), @80 (Mr23f-(4-bendyBRplieh))adety1MhRobEME s th AR ycldhBx ApaBioRBhide |

yl car banoy | et hyl ) - 2- met hoxybenzam de Compound 144);'H NMR (CDC1l3): 8.75
(D J=6. 9(%01113194}1(1 180 AH( TIC19); Bi8AL, 1§1)7.5-6:2. (50 9Fhy 6.104d, 158K, OHY, 596 (m

7 1(7?‘;, &fﬁ, 51&1)1, 11—%, z%S Qm, ZIJD, 3.5183, EH),ngm (m,llfgﬂ);%flslgﬂe(%%&?;
N-cyanomethyl-3-cyclohexyl-25-[2-(2-methoxyphenyl)acetylaminolpropionamide
(Compound 121); 'H NMR (CDCl,): 7.58 (t, }=7.8Hz, 1H), 7.23 (m, 2H), 6.91 (m, 2H),
15 6.21 (d, J=7.2Hz, 1H), 4.44 (m, 1H), 3.94 (d, J=5.7Hz, 2H), 3.84 (s, 3H), 3.60 (d, J=8Hz,
1H), 3.49 (d, J=8Hz, 1H), 1.8-0.5 (m, 13H); MS m/e 357.89;
N-cyanomethyl-3-cyclohexyl-2-[2-(4-phenoxyphenylacetylamino |grogionarqj de
(Compound 122); 'H NMR (CDCl,): 7.55 (t, J=3Hz, 1H), 7.4-6.9 (m,9H), 6.04 (d,
J=8.8Hz, 1H), 4.47 (m, 1H), 4.02 (d, J=6Hz, 2H), 3.54 (s, 2H), 2.0-0.6 (m, 13H); MS m/e
20 419.94;
N-(15-cyanomethylcarbamoyl-2-cyclohexylethyl)isonicotinamide (Compound 123);
TH NMR (DMSO): 8.68 (d, J=4.5Hz, 2H), 8.2 (1, }=6.3Hz, 1H), 7.85 (d, J=7.9Hz, 1H),
7.66 (d, J=4.7Hz, 2H), 4.80 {m, 1H), 4.12 (d, J=6Hz, 2H), 2.0-0.7 (m, 13H); MS m/e
314.8;
25 N-(1S-cyanomethylcarbamoyl-2-cyclohexylethvl)thiophene-2-carboxamide
(Compound 124); '"H NMR: (CDCI;) 8.55 (t, J=5.5Hz, 1H), 7.75 (d, J=7.7Hz, 1H), 7.64
(dd, J=1Hz, J=4Hz, 1H), 7.48 (dd, J=1Hz, J}=5Hz, 1H), 7.04 (dd, J=5Hz, J=4Hz, 1H), 4.82
(g, J=7.5Hz, 1H), 4.13 (dd, J=5.9Hz, J=17Hz, 1H), 3.93 (dd, J=5.7Hz, J=17Hz, 1H), 1.80-
0.84 (m, 13H); MS: (M*+1) 319.8;
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J=12.6 6.2Hz, 1H), 4.07 (dd,J=13.5, 5.4Hz, 1H), 3.97 (s, 3H), 3.80 (d,J=
3.2Hz, 2H), 3.08 (dd, J140 3.7Hz, 1HO, 2.86 (dd, J=14.1, 6.7Hz, 1H);
MB: mf e=383. 93; 10 N S 5 SEP 2003

2- benzyl sulygRyksip- gyanonet hyI car banoy] et hyl ) - 3- net hoxybe@@msg@%.m
(Conpound 145); "H NWMR (CDCI3): 7.96 (t,J =5.7Hz, 1H), 7.16-7.36 (m 8H),
7.05 (m 1H), 4.80 (m 1H), 4.08 (d,J =5.7Hz, 1H), 3.80 (s, 3H), 3.77 (s,
2H), 2.98 (dd, J=13.9, 6.4Hz, 1H), 2.86 (dd, J=6.9, 3.9Hz, 1H); ME

n e=383.77; N 2-benz |sulfan I-lR—c anorreth ]carbano leth | no

hol i ne- 4- car bg chERGAICortotic (19 1K)

7.23 (m 5H) 4._16( ,J .6,5.9Hz, 1H),
4.06 (dd, J = 1 BN YRty 3y12A(1 o e 3-yDEthyl] Gtz 4H) 3.31
(m 4H), (nﬂguép—l4164Hz 111) 277(de = 13.8,6.7Hz, 1H); Ms:
(362. 86) '2-benz Isulfan I-lR—c anorreth ]carbano leth 1

ni cot i nam de ( - . , 7.80
(dd, J=8.7 2. 51 l?‘gﬁ 64

(t,J=6. 9HZompdind4208 (s, 2H) 3. 70(s 2H)- 2. 80 (M 21) MB: an/ e=369. 4474:
N 2-benz | sul fan I-IR—c anorreth ]carbarm Ieth I _-3- d-3- la J]am de
(Corrpound 148 N-(151gvamgens : ] ActholicotinginidedCampgunt] 128} 'BHz

élvé?gﬁﬁ-‘@%?él ?leyfiﬁa“ﬁ@% oy %%d‘]( et il Wy, 0

(m 2H) 1 yan ﬁr&ﬁ@r&é} g (Ah}?) benyg Sm 13H). MS mie 334.88.

| sul f an, anmoy__Tet hyl)napht ene- 2-car boxam de (Conpound

1149) ; 'H NVR feaaﬁg_l)s (Bs-a&néﬂmhiz@;,baﬁogo (m 3H), 7.78 (dd,J = 8.4, 1.8Hz,
1H) 757(mh2 7.13 (J = 7.2Hz, 1H), 4.77 (m

111) 104, Zyelghexviethyicargamgedphemdcaypangag wmEF2VS00/ 06747 5. 9Hz, 2H),
3.81 (s, 2H), 12 de 114.1 9Hz 1H), 288(de:14172Hz 1H);
M5 (403.92); R - 1R—cyanonet hyl car banmoyl eth yl )benzof
uran _2 Q@ l@ﬂ-ﬁﬂol@ Dg enﬁnﬁﬁ%d%@d 130)66 (dt,J =

7.9, 1. 2Hz, m , 4715 (d,J = 6Hz, 211),

3.80 (dd,J N5(1&cya]cﬁirazhvlzﬁpamev1&7cmm_@v1ahm1H BAQHS; chfm{aaum (ddJ
=14.1,7. 1k, 1H); N5 (393 83);
(Cothpound'131); ' NMR (CDCL): 11.32 (s, 1H), 8.64 (1, J=6Hiz, 1H), 8.35 (d, J=0z,
15 1H), 8.22 (s, 1H), 7.68 (dd, J=3,10Hz, 1H), 7.42 (m, 1), 6.54 (m, 1H), 4.54 (m, 1H),

4.12 (d, J=5.7Hz, 2H), 2.0-0.7 (m, 13H); MS m/e 352.86;

N- lk-c anomethylcarbamoyl-2-cyvelohexvlethvD-4-methvisulfanvlbenzamide

(Compound 132);
N-(2-benzylsulfanyl-1R-cyanomethylcarbamoylethyl}-3-fluorobenzamide
20 (Compound 133); '"H NMR (CDCl,): 7.18-7.79 (m, 1H), 4.70 (dd,J=13.3, 7.2Hz, 1H),
4.28 (d,J=7.7Hz, 1H), 4.22 (d,J=7.4Hz, 1H), 3.78 (1, 2H), 3.03 (dd,J=14.1, 6.2Hz, 1H),
2.84 (J=14.1, 7.2Hz, 1H); MS: m/e=371.88;
N-(2-benzylsulfanyl-1R-cyanomethylcarbamovlethyl)-4-fluorobenzamide
(Compound 134); '"H NMR (CDCl,): 7.74 (m, 2H), 7.47 (1,J=5.9Hz, 1H), 7.29 (m, 4H),
25 7.09 (m, 4H), 4.72 (dd,}=13.6, 6.9Hz, 1H), 4.11 (m, 2H), 3.77 (s, 5H), 3.02 (dd,J=13.8,
6.2Hz, 1H), 2.83 (dd,J=13.8, 7.2Hz, 1H); MS: m/e=371.79;
N-(1S-cyanomethylcarbamoyl-2-(4-methoxybenzylsulfinylethyllbenzamide
(Compound 135); 'H NMR (DMSO): 8.94 (d,J = 8Hz, 1H), 8.87 (d,] = 6Hz, 1H), 7.87
(d,J =T7Hz, 2H), 7.5 (m, 3H), 7.24 (d,J = 10Hz, 2H), 6.93 (d,J = 10Hz, 2H), 4.80 (dd,] =
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N 2-benzyl sul fanyl -1 R-cya__nonet hyl car bano, |~
et hyl ) bi phenyl - 4- car boxam de (Conpound 151); 'H NWR (CDC13): 7.81 (dt,J =
8715H22H) 766(rr12|—|) 7.59 (m 2H), 7.26 749(m7 éﬂlﬁ(d‘]_
7.2Hz, 1H), 4.73 (m 1Hy, 4.14 (dd,J = 5.9,1.2Hz, 10 2H) E

@&@9799) N

3.10 (dd, J WORMSSH57 2hyz, 1H), 2.86 (dd,J = 14.1,7.2Hz, 1H) PQWBJS
(2-benzylsulfan ly IR cyanorret hyl car banoyl et hyl ) benzof

1, 31di oxo] e- 5-carboxam de (Corrpound 152); "H NMR (CDC13): 7.21 - 7.38 (m
7H), 6.82 (d,J = 8.2Hz, 11-1), 6.82 (m 1H), 4.67 (dd,J = 13.3,6.9Hz, 111),
4.11 (dd, 5 77 d = 14.1,.6.2Hz, 1H),
2.82 (dd4312HZiL%Z)1%ég::({‘§J‘lgm ﬁ@ 3’%7(587%5) ?\gfgf rgﬁ%{z g‘ﬂ 3745, 38

| sul f any a et nd 153); 'H NWR
(VB0 8 9 21O A AT 1%@%%@’“%%@% (3% Tre 21,
7.5 (m 311), Nd( 1S&V@Gméltﬂﬂl&arba4ndb32(dvcl&>hexv&ﬁlivl)-ﬂhﬁethﬁbfﬁﬁ_@ﬂié, J = 6, 14Hz,
1H), 2.90 (dd,J = 10, 14Hz, 1H) (s, VB: e = 319.80; 20

N-(I R cyé@@ﬁﬁ@Wlléé},bHrM@W@hﬂﬁs@l B g—fd;é@)b%ﬁhﬂﬁaeﬁ 6TbhIslnd 154) ;

oy B SRR 1 5 A B GRS S B R o DB MY b 0 By

2 05 (m 2H) ; M5 Thforfethicababyl ﬂ'&gighw.@ DL GAN B2 - C

el ~yl et hyl) - 3 et hyT Thi ophene- Z-car boxam de 5 ( Compound 1I55); 'H NMWR

(CDC13) {Cdhpdund 13?ﬁ|"EI,NMH)(CDTZ‘1§28(49|(t Il=5'—ﬁl‘:a}z,1H)H) 75 @dO0-1098.5Hd; By, 1H),
6.30 (d, J=7.9Hz 111), 4.19 (dd, J=5.7Hz, J=17.5Hz, 1H), 4.05
(dd, 577&-&9(13121’1) éﬁz’i (nm)ﬂ) 32953(111@ %WS(@E}@H) M@Iph—f’rﬂél% VB (W)
333. 9 N 1S
- 5- et hyl t hi ophefé i 13) 8.14 (t,

J=5. Tk d 1&g (6 / 03
PCT/ USOO/(067407%F 39,8% I%%Nrg(@?ﬁ mg (itéj% 8%)\1%@9 ﬁg’l%giﬁiﬁsﬁg’m (m

1H), 4. 1TH)dUd76-345%x0 bH), 6&:017"311) 4-7"5(11131}971 (0@d, 136581z 1 F3~108 1Hz, 111),
2.50 (s, 311), 1.80- (m 1311 VS (M 1) 333.8 N
1S- cyanoﬁﬂ%@%d@y?ﬂﬂ%l@ﬁ@%ﬂﬁ@/ﬁﬁ 1.33chl or ot hi ophene- 2- car boxani de

N-(2-benzylsulfanyl-1R-cyanomethylcarbamoylethyl)thiophene-3-carboxamide- - -
(Compound 139);

15 3-acetyl-N-(1 R-cyanomethylcarbamovl-2-cyclohexylethylibenzamide
(Compound 140); *H NMR: (CDCl;) 8.33 (t, J=1.5Hz, 1H), 8.08 (dt, J=1.7Hz, ¥=7.7Hz,
1H}, 7.99 (dt, J=1.7Hz, J=7.9Hz, 1H), 7.55 (t, 3=7.7Hz, 1), 745 (t, J=6.7Hz, 1H), 6.92
(d, 3=7.9Hz, 1H), 4.74 (m, 1H), 4.23-4.05 (m, 2H), 2.63 (s, 3H), 1.90-0.84 (mn, 13H);

MS: (M*+1) 355.8;

20 N-(2-benzylsulfanyl-1R-cyanomethvlcarbamoylethyl}-4-methoxybenzamide
(Compound 141); 'H NMR (CDC1,): 7.81 (t,3=5.7Hz,1H), 7.70 (dt,J=8.9, 2.2Hz, 2H),
7.20-7.32 (m,J=5H), 7.04 (d,}=7.7THz, 1H), 6.89 (dt,J=8.9, 2.0Hz, 2H), 4.82 (dd,}=14.1,
6.7Hz, 1H), 4.08 (d,J=5.7Hz, 2H), 3.83 (s, 3H), 3.74 (s, 2H), 3.00 (dd,J=13.9, 6.7Hz, 1H),
2.86 (dd,J=13.9, 6.7Hz, 1H); MS: m/e=383.80;

25 N-(2-benzylsulfanyl-1R-cyanomethylcarbamoylethyl)furan-2-carboxamide
. (Compound 142); *"H NMR (CDCl1,): 7.49 (m, 1H), 7.24-7.39 (m, 5H), 7.14 (m, 1H),
7.04 (m,J=2H)}, 6.53 (dd,J 3.7, 1.7THz, 1H), 4.64 (m, 1H), 4.13 (dd,7=5.9, 1.2Hz, 2H),
3.79 (dd,J=16.1, 13.6Hz, 2H), 3.03 (ddJ=14.1, 5.9Hz, 1H), 2.80 (dd,}=14.3 6.9Hz, 1H);
MS:m/e=343.84;
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5 (Conpound 157); 'H NVR (CDA3) 7.52 (d, J=5.2Hz, 1H), 743(t J57Hz

111), 7.32 (d, 3=7.4Hz, 1H),=7.01 (d, J=5.2Hz, 111) 4.68 nh %Elfigﬂ%}l
(dd, 3=5.9Hz, J=17.5Hz, 1H) 4.08 (dd, J=6Hz, 3=17.3Hz, 85 (m
131D; MS: 99351253 g: PCT/USOO/06747

N- (1S- cyanonet hyl car banoyl - 2- cycl ohexyl et hyl ) - 3- chl or obenzor bl t hi ophene

2- car boxam de (Conmpound 158); "H NVR (CDC1l3) 7.90-7.78 (m 311), 7.65 (d,
J=7.9Hz, 10 111), 7.51-7.42 (m 211), 4.86 (q,1=8Hz, 111), 4.28 (dd,

335/1 QHNE 3= 11 ]IZIR( ddhomgtﬁslbgrgzazhojl_%a I;Iazn-?) 10%1' okam 1' 90_0' 85 (m

de %%@ﬁﬁ%%g)’ PR, £ Rl 6510105 Faa hosay i groene, 2 carboxar

3=7. 9Hz, 7m) 1HY, 4452 (@dl} -13@&627}1:3,313),4 66 687 #d 7Hh-41=1;, 3.681%) 2H4 3710 (6.4,
3=7. 7THz, 7Hz, 3=17Hz, 15 1 4.05 (dd, 3=6Hz, 3=17Hz,

1H), 1. 88H) 38%@%1@@90 (sNE), RRPn=38D; B1S (320.74);

NLls-c‘Byanomet cbar ) | o : ) - 2- car boxam d
e (Conpound 1 » 7 3 =5. 5Hz, 111},
4388 (7 Zl (Cdount. 135, (lﬁtmfré%éb(:lgb %875(@}_6% ,1H§ 301@(&)3@@0#?9%1&) im)V/s: nt e
N- ( 1S- cy7 afgne 1 HY,|7c20-hasnty, 65D T.y2 (rmhEXy Ha8hgd,) =524, 6rpiizh il Bpheheddd; car boxamn
de 20 (Conpound 6171)1; ' H NMVR gCD01%)1: 8.18 (t, J=5.4Hz 1%7.62 é)d,

J=3. 5Hz, JA1G 0.2¥zg 1), 97 (drisle 1813 5421 38D, 3.9945(3FD. 380 (He3-2Hr)2H399 (dd,
37217 7 5 (dd, 3=5.7, 17.8,
111, a5 c;lh%%;l}légz %éj‘%ds%‘_l?f% 6@% 1%3 %3(8%1 $9o. 83; N-(

18- cy@norret hy hca h&ﬁé@hgg}%ﬂ] RlResdgear boxani de
25 (Conpound 162); F OH) . 8.06 43 (m 211),
4, 64 (dd(Cor@pmﬁma 148); YBHM1@DCI347236(¢,M—SMYIHMZ7 161H)56 (zﬂa 8H)(7c[)5 @s17. 3Hz,

1H), 1. 61- ( 458
1S- cyano Oc&l‘ &%‘PS (E”csﬁc é@’l ﬁwH%’Hé 3e7f7h%x%/@e Rz%rﬁfiél’e]:l?@o npound
163) 504( 3-7.43 (m 311), 7.07 (d,
281 WD 0 %1%??@%@2'0@3 Wﬂg%a?ﬁ%‘@ﬁﬁzm 111), 4.64 (dd, J=7.7.
19. 2Hz, 2H), N—@Ebeﬁﬁb]sujraﬂvlaHzcvaﬂtb‘ﬁlethﬂcﬁgalﬁdvleﬂ]_ﬁm%ﬁﬁmlmé—hboaﬂﬂ)x%ded
J=6.9Hz, IH), 1.35 (t,J=7.0, 3H)  0.0-1.0 (m 13H) . N5 me (+1) 357.94:
15 (Compound 146); 1H NMR (CDC]3) 745 (m, 1H), 7.23 {(m, 5H), 5.28 (m, 1H), 4.39 (i,
1H), 4.16 (dd.J = 17.6,5.9Hz, 1H), 4.06 (dd,} = 11.1,5.5Hz, 1H), 3.74 (s, 2H), 3.67 (t,J =
4,9Hz, 4H), 3.31 (m, 4H), 3.00 (dd,J = 14.1,6.4Hz, 1H), 2.77 (dd,J = 13.8,6.7Hz, 1H);

MS: (362.86);

6-amino-N-(2-benzylsulfanyl-1R-cyanomethylcarbamoylethyDnicotinamide
20 (Compound 147); '"H NMR (CDCl,): 8.42 (d,7=2.5Hz, H—I), 7.80 (dd,J=8.7 2.5Hz, 1H),
7.18-7.30(m, 5H), 6.46 (dd,J=9.4 0.7Hz, 1H), 4.64 (t,J=6.9Hz, 1H, 4.08 (s, 2H), 3.70(S,
2H), 2.80 (M, 2H);MS: m/e=369.4474;
N-(2-benzylsulfanyl-1R-cyanomethylcarbamoylethyl)-3-pyrid-3-ylacrylamide
(Compound 148); 'H NMR (CDC1,): 8.72 (d,J=2.2Hz, 1H), 8.54(J=4.7 1.5Hz, 1H), 7.82
25 (dt,J3=7.9, 2.2Hz, 1H), 7.57 (d,J=15.6Hz, 1H), 7.18-7.38 (m, 6H), 6.48 (d,J=15.8Hz, 1H),
4.61 (m, H), 4.10 (s, 2H), 3.73 (s, 2H), 2.80 (m, 2H); MS: m/e=380.4706;

N-(2-benzylsulfanyl-1R-cyanomethvlcarbamoviethvlnaphthalene-2-carboxamide
(Compound 149); '"H NMR (CDCl,): 8.28 (m, 1H), 7.90 (m, 3H), 7.78 (dd,J = 8.4,1.8Hz,
1H), 7.57 (m, 2H), 7.17 - 7.38 (m, 6H), 7.13 (J = 7.2Hz, 1H), 4.77 (m, 1H), 4.14 (d,J =
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tert-butyl 3-(1 S-cyanonethyl carbanoyl - 3- net hyl but yl car banoyl ) phenyl
- carbamate (Conpound 164); 5 ten-butyl 3-(2-benzyl sul fanyl -

| R- cyanonet hyl car barmylf.fef’f:t hyl car banoyl ) phenyl car banst e (Conp,o?%gg%@%
N- (1- cyanonet hyl car banoyl - 3- phenoxypr oQyl ) benzami de ( Conpoun )y H NWVR
(DVBO): 8. MOQMES128 2H)  7.90 (d,J = 14Hz, 2H), 7.5 (m 3H) PCA/UBIBHGHT 2H)
6.9 (m 3H, 4.65 (m 1H, 4.14 (d,J = 6Hz, 2H), 4.04 (m 2H), 2.25 (m
2H); Ms: nie = 337.84; 10 ten-butyl
1S- cyanonet hyl car banmoyl - 2- (4- ni t rophenyl et hyl car bamat e (Conpound 167);

N-(1-cva t rbanpyl - 2-f | uor ope enzan_ge Q 168);. . H NMR
(D0 - 8085 ¢, S, 3l g s YR 2o (ad 3 TRG  Bhig i DNy
7.5 (m o4 42 (dt,J = 52,6Hz, 2H), 4.43 (m 1H), 4.13 (s, 2H), 1.83 -
1.3 (m ; . me = 15 291.84; tert-butyl 3-( 1 S-cyan

omet hyl car banybaeniyul bRyl ronssiv cabdnesbitiey) beampanadcaliaR hnideer t - but yl

3- cvanonet hvl car bam)il nmet hyl car banoyl phenyl carbamate (Conpound 170); 20

N ( 2- ben&yompaunddf0): IRINVRABMSAY % b5, 7.%.9.2Be Dgdil fol 1-p@3-9%8r boxam de

Co n 71) O, 9 = , . d,J = 2.5Hz,
Ty 174 e A A R, 8 bt S aTa B st )
8.7,1.5 7 = - 911205 217 - 7.42 5H), 4.77
(dd, J :%118@97}122@%%@% 81f61(‘2',1ﬁ%|4§1,2[)’¥%393'(783%, J = 13. 9,(21. 2HZH? 111), 2.90
(dd,J = 14. 0, F-(4Henzvl$flfan £40dhoferhvigdbamoylethyl)biphenyl-4-carboxamide
tert-butyl 3- (1S cyanonet hyl car banovl 2-c,
cl ~yl et h{fenpayadd 11@&1%@%%?@%@@%80@&4@% 7:69 (RVREH).C1®).: 8. 15

19y, 4 ofhors ~Sha ki T @ Ty, 00 075 ol ey 501y g 3255
17.1Hp % ,,3.83}(‘%,821-?95110‘3(353"9:14.@),77-.2@1?,1}%,@.86§dd4i5-— {£179d, 1£5:814- 9 (m 13H);
MS: mle (+1) 357.94; -82 5 SEP 2003 WD 00/55125 PCT/'US00/ 06747

- 3-acetyl &4#999);N- 1S-c anoneth ]Jcarbanp |-2-c clohex leth .1 benzam de

N-(2-benzylsulfanyl-1R-cyanomethylcarbamoylethyhbenzo[ 1,3]dioxole-5-carboxami
de (Compound 152); "H NMR (CDCl,): 7.21 -~ 7.38 (m, 7H), 6.82 (d,J = 8.2Hz, 1H), 6.82
(m, 1H), 4.67 (dd,J = 13.3,6.9Hz,1H), 4.11 (dd,J = 5.7,1.6Hz, 1H), 3.77 (s, 2H), 3.03
15 (dd,J = 14.1,6.2Hz, 1H), 2.82 (dd,J = 14.1,6.9Hz, 1H); MS (397.82);

N-(2-tert-butylsulfanyl-1R-cyanomethylcarbamoylethylbenzamide (Compound 153);
'H NMR (DMSOY}: 8.77 (t,J = 6Hz, 1H), 8.69 (d,J = 9Hz, 1H), 7.89 (d,] = 7Hz, 2H), 7.5
(m, 3H), 4.58 (m, 1H), 4.13 (t,T = 3Hz, 25), 3.02 (dd,] = 6,14Hz, 1H), 2.90 (dd,J =
10,14Hz, 1H), 1.27 (s, 9H); MS: m/e = 319.80;

20 N-{1R-cvanomethvlcarbamoyl-3-phenvisulfanylpropvl benza;mide (Compound 154);
"H NMR (DMSO): 8.7 (m, 2H), 7.92 (d,J = 7Hz, 2H), 7.53 (m, 3H), 7.3 (m, 4H), 7.2 (m,
1H), 4.6 (q,] = 7THz, 1H), 4.13 (d,J = 6Hz, 2H), 3.0 (m, 2H), 2.05 (m, 2H); MS: mle=
353.83;

N-(15-cvanomethylcarbamoyl-2-cyclohexylethyl)-3-methylthiophene-2-carboxamide

25 (Compound 155); 'H NMR: (CDCly) 7.75 (t, J=6Hz, 1H), 7.32 (d, }=5Hz, 1H), 6.90 (d,
I=5Hz, 1H), 6.30 (d, J=7.9Hz, 1H), 4.72 (m, 1H), 4.19 (dd, J=5.THz, J=17.5Hz, 1H), 4.05
(dd, J=5.THz, J=17.3Hz, 1H), 2.51 (s, 3H), 1.85-0.85 (m, 13H); MS: (M*+1) 333.9;

N-(1S-cyanomethylcarbamoyl-2-cyclohexylethyl)-5-methylthiophene-2-carboxamide
(Compound 156); '"H NMR: (CDCL;) 8.14 (t, J=5.7Hz, 1H), 7.39 (d, J=3.7Hz, 1H), 6.93
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(Compound 173); 1H NWMR (CDCI3): 8.43 (s, 11-1), 8.32 (s lH)

J=7.92Hz, 1H), 7.59 (s, 1H), 7.54 (s, . 1H), 7.38 (d,'J=7. orizh 3EHB 20&383
(dd, J=7WQoWBI®z, 1H), 4.23 (dd, J=5.7, 17.3Hz, |IM 4. @6Taddoostsb. 7,
17.3Hz, 1H), 2.14 (s, 3H), 0.95-1.90 (m 1311): MS: 5 nfe=370.85; 2S- 2-
4-butox hen 1 acet lamna -N-c¢c anoneth 1-3-c clohex 1 ro ionam de -
(Conpound 174); NVR (MeOH): 7.19 (d, J=8.9Hz, 2H), 6.84 (d, J=89Hz, 2H),
4.38 (dd, J=5.9, 9.4Hz, 1H), 4.12 (d, J=2.2Hz,  2H), 3.94(t, J=6.4Hz, 2H),
3.60 ((d, I—JT-SHleEB 6Jzel)(dd, ngxa@ I=d$ THz 1H4, znm(m,lnﬂ),ﬂm(am JESBBIz( m  4H)

1. 05- M5: 10 n3/e=399.95; N |S-c
anometJﬁW fJEH}Té 97 @d 14=a5n$1t1¥ (J"EEAHF @hzﬁorﬁbmﬂ#@ QR 2. H 3RV

._(Coﬁpqg){lg };?%% N-c anoneth 1-3-c clohex |-2S- 3-na hth-2-lureido ro
i onarr é hpound 176); 15 N-c anometh ]-3-c clohex [-2S- 3-hex lureido

ro ionam deNg %@% %;Z§bam%§ %;c%@x ohex 1
~ro ionam de oun ~trinmeth
1 em |(Cofipotnd 187); INNERe (CDTIPPRSDG, Hmﬂzl\mmhlsrﬁ, JEWHEaIIU 73R c anometh
| carbano | eth | uinoline-2--carboxam de 20 (Conpound 180); 'H NWR (CDC13):
8.90 ((d, IF7-AHz,8HD), 18] (d.9=52HaniH)H4. 6861:2121)(4;233&91,,:-53}39411%5}124)11{)7 81
(td,J 7 (m 2H, 7.14 -

. 7.32 6&3@)}—%7’- %P@%H)(t%(’??r{mzﬁm 3“’[§2(h(ls*1)2’5|5§8 3,11 (dd,J =

14.1, 6. 2HZ’N i—@ % I-:S) . Q): enenzy

sul fanyl 3 R €25 (Conpound
181); ﬁcﬁg&ga@mhe @@,{az ﬁMﬂ 9Bl a tyh enzam de
a(Corrpouna 182); tt‘mﬂi’/l? Clli)jc?:%llldi 19&%95?29%‘&2&,]&85}5 ‘WBSE@ m7bI_B 7.78
(1o 2I-1H) 7'5167142{(111 m4 SB ('f;l]:(SHz 2H1,)4 287(dﬂ31-5 mB,U—(IVFBHEHH) 6.12944d,J =

6. 2Hz; 431&4 J = 5. OHz, 2H), 3.80 (d,J = 2.5Hz,
2H) , 3‘-6 J.F1J7 ,41H),69@|-Q85 mel?’fﬁ, MS: M*WO@BS5125 r- 5 SEP 2Q j 4

N-(15-cyanomethylcarbamoyl-2-cyclohexylethyl)-5S-chlorothiophene-2-carboxamide
(Compdund 159); 'H NMR: (CDCl,) 8.18 (t, J=5.7Hz, 1H), 7.62 (d, }=7.9Hz, 1H), 7.40

(d, J=4Hz, 1H), 6.88 (d, J=4Hz, 1H), 4.70 (g, J=7.7Hz, 1H), 4.14 (dd, }=5.7Hz, J=17Hz,
15 1H), 4.05 (dd, J=6Hz, J=17Hz, 1H), 1.80-0.84 (m, 13H); MS: (M*+1) 353.8;
N-(15-cyanomethylcarbamoyl-2-cyclohexylethyh-3-bromothiophene-2-carboxamide
(Compouhd 160); 'H NMR (CDCls): 7.55-7.39 (m, 3H), 7.07 (d,J=5.5Hz, 1H), 4.68 (m,
1H), 4.25 (dt, 1H), 4.08 (dt, 1H), 2.0-0.8 (m, 13H); MS:m/e =399.74;
N-(15-cyanomethylcarbamoyl-2-cyclohexylethyl)-5-bromothiophene-2-carboxamide
20 {Compound 161); 'H NMR (CDCl,): 8.18 (t, J=5.4Hz, 1H), 7.62 (d, J=3.5Hz, 1H), 7.37
(d, J=4.0Hz, 1H), 7.04 (d, }=4.0Hz, 1H), 4.70 (dd, J=7.2, iS.’?Hz, 1H), 4.15 (44, J=5.7,
17.8Hz, 1H), 4.05 (dd, J=5.7, 17.8, 1H), 1.5-1.8 (m, 7H), 0.8-1.50 (m, 6H); MS: m/e (+1)
399.83;
N-(1S-cyanomethylcarbamoyl-2-cyclohexylethyhbenzo[blthiophene-2-carboxamide
25 (Compound 162); NMR (MeOH): 8.06 (s, 1H), 7.91 (m, 2H), 7.43 (m, 2H), 4.64 (dd, '
3=6.7, 8.7Hz, 1H), 4.21 (d, J=17.3Hz, 1H), 4.13 (4, J=17.3Hz, 1H), 1.61-1.90 (m, 8H),
0.89-1.55 (m, 4H); MS: m/e=369.78;

N-(18-cvanomethylcarbamoyl-2-cyclohexylethyl)-3-ethox ybenzamide
(Compound 163); 'H NMR (MeOH): 8.50 (d, J=7.4Hz, 1H), 7.3-7.43 (m, 3H), 7.07 (d,
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PCT/ USO0/ 06747 (dd,J = 14.1,7.7Hz, 1H); M5 (457.81); N 1S-c anoneth
Icarbam) 1-2-c clohex leth 1 5- d-2- |thio hene-2- carboxa g%? ound
183); 13): 8.55 (d, J=4.95Hz, 1H), 8;05 (5, g)
7.67-7. %&‘?{6%5415336 7.62 (d, J=4.0Hz, 111), 7.54 (d, 5 J !0(2% 7.21
(m 1H), 7.11 (d, J=7.9Hz, 1H), 4.77 (dd, J=8.4, 14.3Hz, lH) 4.21 (dd,
J=5.7, 17.3Hz, 1H), 4.06 (dd, J=5.7, 17.3Hz, 1H), 0.8-2.0 (m 13H); Ms:
m e=396.8; N 1S-c¢c anoneth |lcarb4nmo |-2-c clohex leth 1

4ot okl epleie @02 boxankonOCRTBIUILA L) pr 14 OBMR, 6CEIEG) - 6. 04 (o

J=3. 7Hz, 2H) 74°d," J=74H
13 OHIH), %M(dliké@ﬂﬁ IH)dl 35:&,5:741) 31:13 @b 9@#1)13}5 ME: afd (+ DF357294;17. 13Hz,

3.91 (s EE 0. 8 H); MS: m e=349. 78 N- 1S—c anonet h
Icarbarm | & quarbaamwiaﬁ st hutylcatbamonDokenvigarbhmate
185); 'H NVR (CDCL3): 8 47 (s 1H), 8.30 (t, J=5.4Hz, 1H), 7.98 (d,
Jszfr‘l%(’mliqﬂbndl 184 (s, 1H) 7.68 (m 2H), 7.2-7.48 (m 15 4H), 4.84 (dd,
12, 14.6Hz IH) o4 J=6. 2, 17.3Hz, 1H), 4.02 (dd, J=6.2, 17.3Hz,
2.35 14H): MB: m e=446. 90: 2S

LL ph?R%gﬁwﬁm&dfbﬁhgﬂkmﬁcﬁﬁﬂﬁmﬁm&ﬁrbﬁm QTRKioRAARESRANM de  ( Gonpound
enzo

N-(2 be Nz uﬂxcﬁm pahBphérox ys@pPabanay Etef(@b)ﬂpenudi%@)e‘HZO
(Oorrpound 13&3 "H NWVR (CDClB) 348 (1H; 8. 111&)7 , 7.95
(d, J NMR BMSO) 871 (m, 562Kk 9@}(911 =A4Hg, 2H, T (pAH) 725 (m,?ﬁ)(@?(m) 4.16

(:dlé Sﬂgé{iﬁaéﬁxﬁéiges(éﬁa@v@ ?m%‘%@fﬁ @ 3 Fresingy O (447

L5pcyanore kot PATRL ek LIRSl ke dr6AUARKARL BBnag® ((Cormolnd 126).

2-.benz
189); (Cd&lnl(a&mquy | sul fanyl 1R- cyanonet hyl car banoyl et hyl )i soni coti nam de
(Conpound 190); 2S- 3-tert-but lureido -N-c anonmeth 1-3-c clohex 1 ro
i onami de - N4(1-cvanomethylcarbamoyl-5-fluoropentyl)benzamide ¢ (Compound 168); 'H NMR

(DMSO): 8.69 (1T = 6Hz, 1H), 8.57 (d,] = 8Hz, 1H), 7.90 (d,J = 7THz, 2H), 7.5 (m, 3H),
4.42 (dt,] = 52,6Hz, 2H), 4.43 (m, 1H), 4.13 (s, 2H), 1.83 — 1.3 (m, 6H); MS: m/e =
15  291.84;

tert-butyl 3-(1.S-cyanomethylcarbamoylpentylcarbamovl)phenvlcarbamate

{(Compound 169);

tert-butyl 3-cvanomethylcarbamoyimethylcarbamoylphenylcarbamate

{Compound 170);

20 N-(2-benzylsulfanyl-1R-cyanomethylcarbamoylethyl)quinoline-3-carboxamide
{Compound 171); 'H NMR (DMSOY): 9.30 (d,J = 2.5Hz,1H), 8.58 (d.J = 2.5Hz, 1H), 8.16
(d.J = 8.7Hz, 1H), 7.90 (d,J = 9.2Hz,1H), 7.83 (td,} = 8.7,1.5Hz, 1H), 7.63 (td,J =
6.9,1.2Hz, 1H), 7.17 — 7.42 (m, 5H), 4.77 (dd,J = 11.8,7.2Hz, 1H), 3.81 (s, 2H), 3.12
(dd,) = 13.9,6.2Hz, 1H), 2.90 (dd,J = 14.0,7.4Hz; 1H); MS (404.77);

25 tert-butyl 3-(1S-cyanomethylcarbamoyl-
2-cyclohexylethylcarbamoylbenzylcarbamate (Compound 172); 'H NMR (CDCl1,): 8.15
(bt, J=5.45Hz, 1H), 7.63 (d, J=8.1Hz, 2H), 7.43 (d, J=7.7Hz, 1H), 5.18 (s, 1H), 4.81 (dd,
J=8.4, 18.8Hz, 1H), 4.25 (d, J=5.2Hz, 2H), 4.15 (dd,J=5.9, 17.1Hz, 1H), 3.98 (dd, J=5.9,
17.1Hz, 1H), 1.45 (s, 9H), 0.8-1.9 (m, 13H); MS: m/e (+1) 357.94,
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dd, J=8. 4,

=C ~aan rhyrTcarpamZtetnyr)nrcoti nam de (Conpound |



~_anyl t hi ophene:

WD 00/ 55125 5 SEP 2003 PCT/ US00/ 06747 ( Conmpound 191); N—(l )
. S—cyanorret hyl car banmoyl- 2- cyck “ohexylet hyl ) - 4- net hyl pent agamHz'jj%E&)( %ngound

192 8.25 (t, J=5.7Hz, IH), 6.60 (d, J
(dd) J=8. 7'\@5’3’%@ 2 15 (dd, J=5.7, " 8Hz, (1H) 4, oi"i’?ﬁﬁg‘“‘j’ﬁ%"
14.8Hz, 1H). 2.20 5 (t '3=8. 2Hz, 2H), 0.85 (d, J=6.5, 6H), 1.1-1.8 (m

16H) ; I\/IS: me (+1) 307.92; N 1S-c anorreth | carbanmp I-2-c clohex ieth 1 ¢
clo ent-1|-enecarboxam de (Corrpound 193) "H NMR (CDC 13) 7.79 (t,

J=5.9Hz, 1H), 36:4%:64% M 0, ] i d.. J=8. 4,

14.6Hz, IM 4. ‘ 7. 3Hz, 1H),
2.52 (m (@ermpolmdmem Hzﬂ)m (¢D633)( f&438(b{)lH)OSBZIs 4H)m' 95@ JJ@QH&OH@) 10 (+1)

303.82; tert-buty -benz Isulfan | -1R-c anoneth | carbanp | eth | car bamat e

( Oorrpouna 5?9(&)11?)@ éﬂié& TSP AT Okt Ay 83(dd) I Toh d 2y3Het bkD), W-23Hdd,

S R e RO, NG i L

me (+5) P8376%5; N (1S ccyanomnet hyl car bam)yl 2- cycl ohexyl et h,

yccl opent anecar boxam de (Conpound 196); 'H NVR (DVSO): 7. 88 (t, J=5. 45Hz,
1H), 6.15 (d, Mwnvl)a&tmﬂﬂN«dva&oﬁcth&ﬂ%@bﬂo%ek@nroﬁoﬁﬁn{dg((j J=5. H)?
17. 3Hz, , 4.06 7,17. 3Hz 2.65 (m 1H), 0.8-1.95 (m 21
VB W (i'q_%mmdﬂﬁ) Mw@mﬁamﬁem Ha25hno 84 (d, J=8.9Hz, 2H), 4.38 (dd,

yclohexy h n 97) VR ( DVBO) :
7.65 (t, Bﬁs@ﬁ‘?z@ %W ‘F@@a %%%‘gg é gl—@ (g’fiff)ldf lﬁ\zlz)é .dd,
in 72 ig%gﬂ 1«Hle41 1@@11 78J(m54ﬁh)11(750§t83'¥m éﬁ? 0&5@051—(7‘“1}%{23?%91?13 17. 3hz,
'317. 8® Wﬁ(=ﬁ9$-9§yan orret hyI car banoyl - 2- cycl ohexyl eth yl)-5-net hyl sulf

A % 2- c?nrebOﬁaIm de (Corrpound 1982h "H NWVR (CDClé%) 8.12 (t,
J=5.4Hz, I H), ETb 4 740 ) AT0gmo -111 DTV S P ne-prparbog amide
J=4. 0Hz, (dd, J=8.2, 14.6Hz, 1H), 4.18 (dd, J=8.2, 14.6Hz, IH),
2.55 (s. <¢‘E“§P°“d§5>m 0.8-1.5 (m 6H): M5 me (+) 36577

N-cyanomethyl- 3 cvclohexvl-ZS—( 3-naphth-2-viureido)propionamide
(Compound 176);

15 N-cyanomethyl-3-cyclohexyl-25-(3-hexviureido)propionamide (Compound 177);

25-(3-allylureido)-N-cyanomethyl-3-cyclohexylpropionamide (Compound 178);

N-cyanomethyl-3-cyclohexyl-25-[3-(2.2 4-trimethylpentylureido]propionamide
(Compound 179, |

N-(2-benzylsulfanyl-1R-cyanomethylcarbamoylethyDguinoline-2-carboxamide
20 (Compound 180); 'H NMR (CDCl,): 8.90 (d,J = 7.8Hz,1H), 8.35 (m, 1H), 8.22 (m, 3H),
7.89 (m, 1H), 7.81 (td,J = 7.2,1.7Hz, 1H), 7.66 (td,J = 6.9,1.0Hz, 1H), 7.37 (m, 2H), 7.14
—7.32 (m, 3H), 4.77 (m, 1H), 4.16 (m, 2H), 3.82 (s, 2H), 3.11 (dd,J = 14.1,6.2Hz, 1H),
3.00 (dd,J = 14.1,6.9Hz, 1H); MS (404.8);

3-benzylsulfanyl-N-cyanomethyl-2R-(3.3-dimethylureido)propionamide
25 (Compound 181);

3-benzoyl-N-(2-benzylsulfanyl-1R-cyanomethylcarbamoylethyl}benzamide
(Compound 182); 'H NMR (CDCl,): 8.19 (t,J = 1.6Hz,1H), 7.96 (m, 2H), 7.78 (m, 2H),
7.61 (m, 2H), 7.51 (m, 2H), 7.23 - 7.37 (m, 5H), 6.99 (d,] = 6.2Hz, 2H), 4.64 (m, 1H),
4.13 (dd,} =5.9,1.0Hz, 2H), 3.80 (d,J = 2.5Hz, 2H), 3.09 (dd,J = 14.1,6.9Hz, 2H), 2.81
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N-(1 S-c anoneth I carbanp |-2-c clohex leth | isobut am de (Conpound 199);
"H -85 WD 00/55125 5 SEP 2003 PCT/ US00/ 06747 NMR (CDC13): 7.88 (t,

J=5.7Hz, 1H), 6.14 (d,+3=7.9-z, 1H), 4.55 (dd, J=8. 7 14. GHé Eﬁ;% 4.15
(dd, J=5.7, 15.6Hz, 11%1), 4.06 (dd, J=5.7, 15.6Hz,

1.57-1.80 WOR6/S81Y), 0.8-1.40 (m II1H); VB moe (+1) 279 896T/US00/06747

N- (I S-cyaomet hyl car banoyl - 2-cycl ohex, |y ethyl)furan-2-carboxam de 5
(Compound 200); "H NWR (CDA 3): 7.45 (m 21-1), 7.14 (d, J=3.5Hz, 1H), 6.67
(d, J=8.2Hz, 1H), 6.51 (m 2H), 4.66 (dd, J=8.9, 14.1Hz, 1H), 4.20 (dd,

€m5 gll)gdf/sti“rﬂlJé_D”'(]@lﬁ'DOB%g(é% J=5.9,17.6, 1H), 1.5-1.9 (m 7H), 0.8-1.40
cyanonet hyl - 37 el Wé(thvlgébn%&%}f\?cﬁ&#ggﬂgﬁ@ﬁ' do) propi onam d(, - (Conpound

201); 10 N-c I -3-CyC yl urei do. ) proni onam de

( Corrpour_sgmiﬁﬁz-vhmanmeizydaammnaé @%p‘amaqm Iy INvAR BepeYperst 54 (dhenzani de
( Conmpound 203 N (1S-cyanonet hyl carbanoyl - 2-c,
cycl ohexXyH86Hg YHubRA (3-Jearblx AHD. des 1-TantmuakD), 7062) (4 410z, (BDA. %) (d, 8. 5

U 778 e D 1l 721 G 1l 1l oz 0D 4 %?ﬂfeaag&iat(%ﬂa THhig 5135

A A A e v

N-(lS—c anonet hyl car’ba éyc oxyni'co m
205); ' H NNRNu\s,ﬁthoﬂahmcémﬂlz_cMMz 1H), 8.4 (d,J=7.5Hz,

1, 8.1 (dJ=2Trz, 1M, 7.9 (dd J=3, 10 "11)  6.43 (d J=I O, 1H),
4. 5- 4. 2 demethoxyrhiopheness-¢atboxamige (Casgypoundd86); SHIMRIGDOL,): RG4rtHe =330. 82; 20

N (1S-c¢ | -2 d
( Compouni 22358 28 7 afﬁﬁ%?%ﬂéw% §388 s SR g ”58‘)@3@&# 45?% Sfofii 2 o8

, 6 - 13
(m chb") 4, 184(«;1801:(61@' %ﬁﬁméﬁ]m&ﬂ% (ldfijIJ{z 11?)4% 11ss ﬁ109 fo(m 13H);
ui noI i ndSH},dﬁSbmk@cB#QléS (Compound 207); 'H NWR (DVSO): 9. 2 (s, 1H), 8.8 (s,
1H), 80(dJ 6I—Slz 2H) , 78 25(t J 6Hz éLhI—q 7.65 (t,J=6Hz, 1H), 4.2 (m
2H), 2.0-0.84¢ cL gInga t : :

1S- cyanqgngt h&hycl%&?z%@ Yl 2nSuslo ce in%oﬁ}ﬁd 135 AR e B H9RENEAM de
8.30 (t, J=5.4Hz, 1H), 7.98 (d, J=8.2Hz, 1H), 7.84 (s, 1H), 7.68 (m, 2H), 7.2-7.48 (m,
15 4H),4.84 (dd, J=8.2, 14.6Hz, 1H), 4.26 (ad, J=6.2, 17.3Hz, 1H), 4.02 (dd, J=6.2, 1731z,
1H), 2.35 (s, 3H), 0.8-1.9 (m, 14H); MS: m/e=446.90; '

25-(3-phenylsulfonylureido)-N-cyanomethyl-3-cyclohexylpropionamide
(Compound 186);

4-benzoyl-N-(2-benzylsulfanyl-1R-cyanomethylcarbamoylethyl)benzamide
20 (Compound 187); '"H NMR (CDCly): 8.348 (1H), 8.11 (d,J = 6.6Hz, 1H), 7.95 (d,] =
6.2Hz, 1H), 7.56 (m, 1H), 7.14 — 7.54 (m, 7TH), 4.73 (m, 1H), 4.16 (d,J = 5.9Hz, 2H), 3.80
(h}, 2H), 3.08 (dd,J = 13.9,7.3Hz, 1H), 2.87 (dd.J = 13.9,6.2Hz, 1H), 2.64 (s, 3H); MS
(459.86); :
N-[2-(4-aminophenyl )-1S-cyanofnethylcarbamoylethyl |morpholine-4-carboxamide

25 {(Compound 188},

N-(2-benzylsulfanyl-1R-cyanomethylcarbamoylethyDnicotinamide (Compound 189);

N-(2-benzylsulfanyl-1R-cyanomethylcarbamoylethyl)isonicotinamide
(Compound 190);

ZS—( 3-tert-butylureido)-N-cyanomethvl-3-cyclohex vlpropionamide
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(Conpound 208); '"H NWR (CDC13): 10.7 (s, 1H), 8.3 (s, 2H) 7 9 (d J=6Hz,
1H, 7.1 (d,J=6Hz, 1H), 4.9«m IH, 4.3 (m 2H, 2.2-0 I—%I\/BMe
=374.83; N (1S-cyanonet hyl carbamayl - 2- cycl ohexyl et b-yl ) - ’3 nT 03 de
-86 WO 00/ sladmsmsS SEP 2003 PCTI US00/ 06747 ( Conpound 209) pcridstddgr47DVEO) :
8.8-8.2 (m -411), 8.1 (d,J=6.8Hz, 1H), 7.5 (t,J=6.8Hz, 111), 4.9 (m
111), 4. 45 (dd, J=6,6, 111), 4.25 (dd,J=6,6, 111), 2.0-0.8 (m 1311); M:me
=358. 75; N- (| S-cyanonet hyl car banoyl - 2-¢ cl ~ ohexyl et hyl ) - 3=net hyl but yram de
5 (Conpound 210); 'H NWR (CDC13): 7.9 (t, J=3, 6Hz, 1H), 6.3 (d, J=6Hz,

1H), 4. 6(Caompoudd)91¥4.1 (m 2H), 2.3-0.8 (m 22H); MS:me =293.73;, N

2- benzyl sul f anyl -1 R- cyanonet hyl car bam) ]et h I - 1H| ndoI e- 5- ¢car boxam de

( Conpound 21 1¥-(18-pyagomethyivarysmovg 2qoyclohiex vieth L £ 7THz, 111),

Zm‘°’9| & wﬁ‘%ﬁ*ﬁmﬁﬁﬁ”ﬁﬁﬁ%ﬁ 7%23@‘) 5 o E%I—g g e 4dd L), 652

. 79 (m(d%llis)s'i e 6EBI 312 )4, 12\tdd21=tyem14lm flﬁnzﬂozu (BdQT:@f'lDfIEBHﬂHB[Da@D leth 1
-3- henox benzani de (Conpound 212); 'H NMR (CDC13): 7.55 (m I'H), 7.45 (m

111), 57. GQI#SrﬁHzlEH) 0785261, Qq:ﬁS @GD1Y,1- 1781m IGH) B’.ﬂSl;)m/e@rl-D'BUQﬁfl 211), 4.67 (m
1H), 4.11 (d,J- 3.72 _ 211), 2 93 (m 111), 2.73
(m 111); MS £A4E = X iRy s ncca oxamide

1R- , d 213

b &%&”%%ﬁ@ﬁﬁ‘ﬁ%ﬁ"‘;ﬂm WW?? J—B?E%“ﬁ%ﬂ %349?%% OO Y
(d,J = 7181, 1143 )4555&8:{_2(4111446&12,,1}17) ,4.27 (dH, 3=—57921H23H211H),,4(m(34 (dd,J =
13.5, 6. 9Hz, 111), , 211), 4.13 (d,J = 5.4Hz, 2H), 77 (s, 211),
.3.01 (deJSQ;IMH.t mmazﬁz (b4 H)22.85my, aH)JI&S(I@SQI)VO @Hz4 (n1,15ﬁ),M§ mE 20 (s,

9H): M &?‘égﬁb i acetyl - N- (2- benzyl sul fanyyl -
|R-cy1é’no $§ r bamoyl et hyl ) benzam de (Conpound 214); 'H NMR (CDC13):

8.348 (1 8 7.56 111
214 - E '7_0 ” tg}t]b% %%bcnﬁl;@l&@l }k%)angm&ﬁ%@%ba]mgvlgtmlcaﬂbﬁﬁmtc hate ) (310 ( m)

211), 3. (Sorhthnd 194)13.9,7.3Hz, IH), 2.87 (dd,J = 13.9,6.2Hz, IH, 2.64 (s,
3 N-(1S-cyanomethylcarbamoyl-2-cyclohexylethyl)-1 H-imidazole-4-carboxamide

(Compound 195); 'H NMR (DMSO): 8.10 (s, 1H), 7.60 (m, 4H), 4.62 (m, 1H), 4.10 (d,

15 }=7.2Hz, 2H), 0.8-1.90 (m, 13H); MS: m/e (+1) 303.79;
N-(1S-cyanomethylcarbamoyl-2-cyclohexylethyl)-cyclopentanecarboxamide

{Compound 196); '"H NMR (DMSO): 7.88 (t, J=5.45Hz, 1H), 6.15 (d, }=8.17Hz, 1H),

4.55 (dd, J=8.7, 14.6Hz, 1H), 4.16 (dd, }=5.7, 17.3Hz, 1H), 4.06 (dd, J=5.7, 17.3Hz, 1H),

2.65 (m, 1H), 0.8-1.95 (m, 21H); MS: m/e (+1) 305.91;

20 N-(18-cyanomethylcarbamoyl-2-cyclohexylethyl)cyclohex-1-enecarboxamide
(Compound 197); '"H NMR (DMSO): 7.65 (,J=5.2Hz, 1H), 6.69 (m, 1), 6.02 (d,
1=7.7Hz, 1H), 4.56 (dd, J=8.7, 14.1Hz, 1H), 4.17 (dd, J=5.9, 17.3Hz, 1H), 4.05 (dd,J=5.9,
17.3Hz, 1H), 2.19 (m, 4H), 1.48-1.85 (m, 13H), 0.8-1.4 (m, 4H); MS: m/e (+1) 317.86;

N-(1S-cyanomethylcarbamoyl-2-cyclohexylethvl)-5-methvlsulfanylthiophene-
25 2-carboxamide (Compound 198); '"H NMR (CDCL): 8.12 (t, J=5.4Hz, 1H), 742 (d,
J=4.0Hz, 1H), 7.18 (d, J=7.7THz, 1H), 6.9 (d, J=4.0Bz, 1H), 4.73 (dd, J=8.2, 14.6Hz, 1H),
4.18 (dd, J=8.2, 14.6Hz, 1H), 2.55 (s, 3H), 1.75 (m, 8H), 0.8-1.5 (m, 6H); MS: m/e (+1)
365.77;

N-(15-cyanomethylcarbamoy!-2-cyclohexvlethylisobutyramide (Compound 199); 'H
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25 (396.0); 3-(3-nethyl benzoyl am no- N- (2benzyl sul f anyl - :

| R-cyanonet hyl carbano |y ethyi)benzam de (Conpound 215); 'H NMR (CDCL13):
8.12 (s, 111), 7.95 (m 211), 7.70 (s, 111), 7.66:(m IH), 7.20 - 7.47
(zn, 811), 7.12 (d,J =-6.9Hz, IH, 4.74 (m 111), 4.16 (d, 3 §5 SEPFHE03 211),
3.77 (s, 21wp o00As% (dd J = 13.7,5. 9Hz, 111), -87 WO 00/ 551&5rusdeosEP 2003
PCTI'USO0/ 06747 2.86 (dd,J = 13.8,6.8Hz, IH), 2.42 (s, 3H); Ms: (487.4); N
c anoneth lcarbanb 1 ro ox neth 1 benzam de (Conpound 216); 'H NMR (DVBO):
9.25 (d,J = 10Hz, 1H), 8.65 (t,J = 6Hz, 1H), 7.92 (d,J = 7THz, 2H), 7.5 (m
3H, 5.60 (d,J = 10Hz, 1H), 4.18 (m 2H), 3.51 (m 2H), 1.56 (h,J, = 8Hz,
2H), 0. 83K (CDP@Gz7.88 (BHy3. 71, 1H), 6.14 (d, J=7.9Hz, 1H), 4.55 (dd, J=8.7, 14.6Hz,

SR B S U BT
2L g ol Diggih eS8 g 122,003,721, 278

Nyanomet hyl Camﬁhé_@tﬁMGMMbﬂ@-mndhbﬁﬂetamﬁm(@ﬁm&md@ 18); 'H NWR
(DVBO): 9.26 (d,J = 9Hz, 1H), 8.55 (t,d = 6Hz, 1H), 7.92 (d.J = 7Hz, 2H),

7 51 (&m (Cempoglﬁim%(‘ﬁm %ID@L;) I’I4)5 (MZH)?;(llrﬁ(d2I=B3 SHy, 3BD).(0$7 (@), 1.95 (m
( 1S- cyangﬁé‘gﬁﬁ g%}'g;ﬁ]m(?} g%[) % @H&(ﬁ%ﬁﬁ&@sﬁ'&‘%&@% IgePal 1eBrpdlind 219);
(a, 9-o. T B Fs0 4P D (rlgHh eBLag h oty oty 00003 200 258

3J3- (2-chl oromcvmbmﬁmhemdmwxm 2813 -NddhSx gurianBibhiphaaidam  2-c cl Y
ohexMet h, | zam de BCorrpound 220); tent-butyl 4-( 1 S-cyanonethyl car banoyl
20 2-c cKewmrownd Hl)car bano 1 hen Icar bamat e (Conpound 221);

N—(I cyanorret 1. enzam de, ( '
1°oc13) , : Loy uTeidIpropionamide (8%%%6’ ‘g r? 3Hz
ZH) 7. 47- 3-acetylamino-N-(15-cyanomethylcarbamoyipentyllbenzamide (Compound 203);

N-(1S-cyanomethylcarbamoyl-2-cyclohexylethyl)furan-3-carboxamide
(Compound 204); '"H NMR (CDCl): 8.5 (t,J=6Hz, 1H), 7.95 (s, 1H), 7.8 (d;J=6Hz, 1H),
7.4 (s, 1H), 6.65 (s, 1H), 4.70 (m. 1H), 4.15 (dd,J=6,6Hz, 1H), 3.95 (dd,7=6,6Hz, 1H),

15 2.0-0.8 (m, 13H); MS:m/e =303.70; _

N-(1S-cyanomethylcarbamoyl-2-cyclohexvlethyl)-6-hydroxynicotinamide
(Compound 205); '"H NMR (DMSO): 12.1 (s, 1H), 8.8 (t,J=5.7Hz, 1H), 8.4 (d,J=7.5Hz,
1H), 8.1 (d,J=2.1Hz, 1H), 7.9 (dd,J=3,10Hz, 1H), 6.43 (d,J=10Hz, 1H), 4.5-4.2 (m, 1H),
4.18 (d,J=6Hz, 1H), 1.8-0.8 (m, 13H); MS:m/e =330.82;

20 N-(1S-cyanomethylcarbamoyl-2-cyclohexylethylybenzofuran-2-carboxamide
(Compound 206); "H NMR (CDCl,): 7.95 (t,J=6Hz, 1H), 7.8-7.2 (m, 6H), 4.95 (m, 1H),
4.30 (dd,]=6,6Hz, 1H), 4.10 (dd,}=6,6Hz, 1H), 2.0-0.8 (m, 13H); MS:m/e =303.70;

N-(1S-cvanomethylcarbamoyl-2-cyclohexvlethyl)quinoline-3-carboxamide
(Compound 207); "H NMR (DMSO): 9.2 (s, 1H), 8.8 (s, 1H), 8.0 (d,J=6Hz, 2H), 7.8
25 (t,J=6Hz, 1H), 7.65 (t,J=6Hz, 1H), 4.2 (m, 2H), 2.0-0.8 (m, 15H); MS:m/e =364.86;
N-(15-cyanomethylcarbamoyl-2-cyclohexylethyl)-4-hydroxy-3-nitrobenzamide
(Compound 208); 'H NMR (CDCl,): 10.7 (s, 1H), 8.3 (s, 2H), 7.9 (d,J=6Hz, 1H), 7.1
(d,J=6Hz, 1H), 4.9 (m, 1H), 4.3 (m, 2H), 2.2-0.8 (m, 13H); MS:m/e =374.83;

N-(1S-cyanomethylcarbamoyl-2-cyclohexylethyl)-3-nitrobenzamide
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7.32 (m 4H), 7.14 (d, J=6Hz, 2H), 4.79 (m 1H), 4.06 (d, J=17Hz, 1H), 3.94
(d, J=17Hz, 1H), 3.15 (dd, J 6. 6Hz, J=13.6Hz, 1H), 3.01(dd, Jz ES&Z@
J=14Hz, 1H); Ms: (M +1) 25 309 N- IS—C anonet h | car bano 1"2-5 2EBx 3clohex
1 eth | bemmastides (Conpound 223); 'H NVR (CDClI 3) 7.93 (npciseons781 (d,
J=7Hz, 2H), -7.59-7.44 (m 3H), 7.13 (t, J=8Hz, 1H), 4.85 (m 1H),
4.23-4.08 (m 2H), 2.38-1.25 (m | IH); M Ce+l). 328; -88 5 SEP 2003
PCT/ USO0/ 06747 N-F 1 S—cyanonet hyl car banmoyl - 2- (4, 4-di f1 uor ocycl ohexyl ) et hyl
| benzam de (Conpound 224);'H NVR (CDA 3) 8.04 (m IH), 7.80 (d, J=7.4Hz,
2H) 7. BGompaand 299); FHNMR (RVISQ); 8 B i, 4HD) 8.14dg46.6Hy, LFD) 7.54. 21- 4. 03 (m

T8 o i S et DA LTS O 115 ST froEPn 2008 SPp L3RR de

Co NVR DIVSO 7.75 1 4.99 1 4. 37 1
El 1r2rp?uqqs%ﬁ)§L3§8?‘5 ( )2 61 (i n,(m4H)!_|)2-0.8 (ﬁnm 13I|:|)|); V5: rﬂ((ranSSg? 4,

4( - 1S-c anque:tSlwaelajﬁamai-baaml-glotmepsexb&stﬁm 3 aABtraiiideC aci d
(Conpound 226); 10 N-f(cyanonet hyl carbanoyl ) (phenet hyl ox, ) net hyj] benzam de

( Conpdur(@ozeynd 219); MNMBRNEDL],)I7.9¢, [=8, 6Hz; I'ﬁ-ﬁzﬁ 3YE) =6z E0IX 4.0 7Hz, 1H),

7 90 (dﬂ%*)(’i‘nw%ﬂ?ﬁ@?% &i’l‘(?g@ M%“’Z?’réé% 337, 9451 6?1 ém n(%H)N- |4's-12 (m
a“OWEth | car t?@f(@bénz?vls%lﬁhﬂhﬁ%cva%meihvﬁmi% V8, gt % Iﬁg 0 &x%ﬁ@aeﬂte”‘bm

| 4- 2-bent I'suffan I-IR-C anoneth | carpbano | i ne-
1-car bowaﬂipﬁmi?@mp&mmmaomM\/R((sqmw)ﬁl (E,Jéﬁimz JH, 753976621 =1H), 7.31
(m 5H), 5.27 (d,J = 6.9Hz,- 111), 4.38 (dd,J = 13.4,6. 7Hz, 1H), 4.15 (dd,J

= 17. 3, R4¥e, TH).28 fmo6HD), d@ (n, 3 H)77.36 GnoiEp), 6§l2|)(m 31{)237@@1 H), 41382 (t,J =
?’dgHﬁ" AQ% %gé%slllg) %ﬁa (migﬁg’z 7?%@ 9’)%%?4{3 =I\I—lAfZ-lbgnZI_ilzsull:‘_')an I2 I77R c
anomet h | car ha ulfan - REvaRomb GBI vkt l’-aBZ-
(Compound 212); "H NMR (CDCL): 7.55 (m, 1H), '_/.45 (m, 1H), 7.39 (m, 1H), 7.26 (m,
6H), 7.12 (m, 3H), 6.97 (m, 2H), 4.67 (m, 1H), 4.11 (d,] = 3.7Hz, 2H), 3.72 (d,] = 3.7Hz,

2H), 2.93 (m, 1H), 2.73 (m, 1H); MS (446.4);

H3Goxvbenzamide

15 tert-butyl 3-(2-benzylsulfanyl-
1R-cyanomethylcarbamoylethylcarbamoyl)benzylcarbamate (Compound 213); *H NMR
(CDCl,): 7.69 (s, 1H), 7.62 (m, 1H), 748 (d,J = 7.2Hz, 1H), 7.41 (d,J = 7.8Hz, 1H), 7.28
(m, 4H), 7.12 (} = 7.2Hz, 1H), 4.74 (dd,} = 13.5,6.9Hz, 1H), 4.33 (s, 2H),4.13 (d,J =
5.4Hz, 2H), 3.77 (s, 2H), 3.01 (dd,J = 14.4,6.3Hz, 1H), 2.85 (dd,J = 13.8,7.2Hz, 1H), 1.45

20 (s, SH); MS (483);

3-acetyl-N-(2-benzvlsulfanyl-1R-cyanomethylcarbamoylethyl)benzamide
(Compound 214); '"H NMR (CDCl,): 8.348 (1H), 8.11 (d,J = 6.6Hz, 1H), 7.95 (d,J =
6.2Hz, 1H), 7.56 (m, 1H), 7.14 - 7.54 (m, TH), 4.73 {m, 1H), 4.16 (d,J = 5.9Hz, 2H), 3.80
(m, 2H), 3.08 (dd,J = 13.9,7.3Hz, 1H), 2.87 (dd,J = 13.9,6.2Hz, IH), 2.64 (s, 3H); MS
25 (396.0);

3-(3-methvlbenzovlamino-N-(2-benzvlsulfanyl-

1R-cyanomethylcarbamoylethyl)benzamide (Compound 215); '"H NMR (CDCl,): 8.12 (s,
1H), 7.95 (m, 2H), 7.70 (s, 1H), 7.66 (m, 1H), 7.20 — 7.47 (m, 8H), 7.12 (d,] = 6.9Hz,
1H), 4.74 (m, 1H), 4.16 (d.J = 5.7Hz, 2H), 3.77 (s, 2H), 3.01 (dd,] = 13.7,5.9Hz, 1H),
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7Hz, 1H), 7.50

1- car boxam de (Conmpound 230); "H NWMR (CDCI 3): 7.59 (t,J = 5.
(dd,J 2.2,1.0Hz, 1H), 7.30 (m 5H) 7.05 (dd,J = 2.4,0. 7Hz, IH) 6. 50

- (dd,J =6.9,1.7Hz, 1H)# %5.42 (d,J = 6.9Hz, 11-1), ;4.42 (dd. 2R 6. 7Hz,
1H), 4.15 (dd,J = 11.6.%.9Hz, 1H), 4.06 25 (dd,J = 16.2,7 é’r:iz 473
(s, 4H), 3. W?"@ﬁ?lZiH) 3.38 (m 4H), 2.95 (dd,J = 13.9, 6. &FL/US40674) 78
(dd,J = 13.9,6. 7Hz, 1H); M5 (456.2); ethyl 4-(2-benzylsulfanyl-1 R-cyan
orret hyl car banmoyl et h yl car bam)y fl pi perazi ne- 1-carboxyiate (Conmpound 231);

HNI\/R(CDClB) 7.58 (t,J = 5.7Hz, 111), 7.30 (m 5H), 5.35 (d,J = 6. 9Hz,
0

o) bor ot o e Ko R Easb s By 1,2 B ) (13 -

0

Hz, 4H), 3aB4cvahortefividarbafoy O 0,2 St en]zaﬁ‘nd & ﬁg;@uﬂ 16)11%
J 4.4
f

= 13.8, 6.
| fan (BMSQ): aﬂﬁ)(mih 1[)Hartiﬂ)1ﬁ65¢t,h_ EHz4Hﬂi) d@@){dberﬁﬁmﬁ[@ 7iciﬂ,raﬂwnd 232);
N (2_benzyl sul fanyl - 1R- cg/ anonet hg/l car bam)%%et hylg dr oxybenzam de
(Conpouné@gg)h}QHz 1H), 4.18 (m, 2H), 3.51 (m, 2H), 1 h,1, = 8Hz, ZH.‘\; 0.88 (t,] = 8Hz,
2-(1- eéﬁ;pl peridi n-4-yl)-1S-cyanonet hyl car banoyl et hyl | benzam de
(Corrpo 34); MS: (M+Na) 379; N
cyanonet hyl Ca?\b%%ﬁk%lmﬁ%gui&%ﬁ%h@&%ﬂ%&%%@g@ r{zm%'&éod@a?n and 217)H 10
NVR (DVSO): 9. d,J ="10Hz,

2H), 7.5'HNMRIEMST): 859((L] 3 6H29HH), 8FBid,] 6 IR, QH)JT%@HZ-—QHEDZH)(S?GS (t J =

8Hz, 1 6,08 J =
o () o3 7 A, 55y S e Ry A A DEaY L 4 e e adE oy S
thyilb _ .236); 'H NMR (CDC13) 7.81-7.75 3H),
?5?72%%@9%("%%( ; 15)J =8Hz, 1H)( 4. 80)(m 1H), 4. z(srgn(sH)zH) 4.20
(dd, ¢=6Hz, JNllﬁ_%jén&ham%;l@m%&meﬂgcbéeiaéx?ﬁigm@%kﬂzmﬂ]a@(C&n&ﬁnézil@) éﬁl 9H)
1.15-0.96 (m 2H); Ms: (M++ - C anonet carbano 1-2-

| i denec M@MS@HZB (& F28m, dED, 3(Xotp stk 2H7)7 92 (HLJNNFI—IZ (ZH)CV 3) (m, 87 (t,
=8Hz, 1H),

g ?gz(q, H%%‘-i? ii—ﬁézifﬁo‘léﬂm,l )§§6@@ %11193‘3131,911) 75 &n 3H), 1.3
(m, 6H); MS. m/e = 315.8;

N-(15-cyanomethylcarbamoyl-2-cyclohexylethylsuccinamic acid (Compound 219);
15 'HNMR (CDCl;): 4.38 (m, 1H), 4.05 (s, 2H), 2.45 (d, J=6.3Hz, 2H), 2.58 (d, J=6.3Hz,
2H), 0.8-1.9 (m, 15H); MS: m/e (+1) 309.72; '

4.9
(dd,
Isu

3-[3-(2-chloro-6-methylphenyDureido]-N-(15-cyanomethvlcarbamovyi-

2-cyclohexylethylbenzarmide (Compound 220);
tert-butyl 4-(1S-cyanomethylcarbamoyl-
20 2-cyclohexyiethyicarbamovl)phenylcarbamate (Compound 221);

N-(1S-cyanomethvlcarbamoyl-2-pyrid-4-vlethyl)benzamide (Compound 222); 'H
NMR: (CDCly) 8.36 (d, J=6Hz, 2H), 7.80 (d, J=6.5Hz, 1H), 7.66 (d, J=7.3Hz, 2H), 747-

7.32 (m, 4H), 7.14 (d, J=6Hz, 2H), 4.79 (m, 1H), 4.06 (d, J=17Hz, 1H), 3.94 (d, J=17Hz,
1H), 3.15 (dd, J=6.6Hz, J=13.6Hz,1H), 3.01 (dd, J=7.5Hz, J=14Hz, 1H); MS: (M*+1)
25 309;
N-| IS—cyanomethxlcarbamoyl-z-(4-oxocy' clohexylethyl]benzamide
(Compound 223); '"H NMR: (CDCl;) 7.93 (m, 1H), 7.81 (d, J=7Hz, 2H), 7.59-7.44 (m,
3H), 7.13 (t, J=8Hz, 1H), 4.85 (m, 1H), 4.23-4.08 (m, 2H), 2.38-1.25 (m, 11H); MS:
(M*+1) 328;

-88-



20 J=17Hz, 1H), 4.08 (dd, J=5.5Hz, J=17Hz, 1H), 2.55 (m 1H), 2.17-1.50 (m
8H), 1.53 (d, J=6.5Hz, 3H), -1.10-0.91 (m 2H); Ms: (MeNa) 362; N

I I S-cyanonet hyi car bam)yl 2- (4 propyl i denec, cl~yl)ethyl I’beﬁzﬁr@@% 2003

( Conpound R3%/issiaél NVR (CDC13) 8.15 (m IH) 7.81 (d, J=8tzrrustiodos747
7.56-7.41 (m 3H), 7.22 (d, J=7Hz, 1H), 5.05 (t, J=7.2Hz, 1H), 4.84 (q,
J=7Hz, 1H), 4.18 (dd, J=6Hz, .25 J=17Hz, 11-1), 4.05 (dd, J=5.5Hz, J=17Hz,
1H), 2.48 (m 2H), 2.11-1.47 (m 9H), 1.03- 0.90 (m 2H), 0.90 (t, J=7.7Hz,
3H); Ms: (M++Na) 376 N- :

| S- cyanonet h-Elid ' [4pd j el Yo _' chearmisyi ( Conpound
239); '"H NWR DIVISO 8 68 t, J= 6Hz 8 56 Jg% 51I—|)7 7 87 (d
J=THz, 2¢9mpw1514227‘r) Cl3y8 %( PO @, 7.5% 743 (m

SHE L P ‘1341 ?ﬁﬁ%#w;f%%ai%?%i“%@ﬁen’é%?iézé? ﬁ%ﬁis.lfiné?et "
Icarbarcr:glgls) do--1-meth lc clohex 1 trifluoroacetate (Conpound 240); 'H

25 (t, J=5it, 111). 7.80 (d, J=7He, 2H), 7.58-7.39 (m 4H).
486$ ] d © ' [ A 4 a d

Tvig ?,\H,{Z@mﬁ;,@%zqq) by i 281\5130j 727151(211 1%1),84499 (m71}§)m4 3k, ﬁ) LG, 3D
2-tert S hyl ) benzam de Conmpound
bary . ARk feol PR T PRI DGR IRk ) e 1y (7oas (m
211), 7.16 (m(1S%Jflnon%tl@.ﬁbafﬁﬁng&ﬂ-i)cycléhék&lﬁm ai-’iah)ov])%uﬁ@xc(amd 111), 3.27 (m
111)., 1.34 (s N- 1S-c anoneth lcarbanmo |-2- 4-h drox ¢ clohex | eth

A benzar(Cdme@ﬂZZﬂ)pound 242) ;' H NWVR: (CD013+10%1 CDBCD) 7.75 (d, J=7Hz,
211 7547.3 4 1 1,.0oHz, | 0 (d,

'Jl1)7 By, 119 (phep o 3 égo@pgbn{%"/)é,tf. ﬁ/s
M++Na c_yﬂg}p EX12% I | ohexyl
<(acet at)e%an)%g%%g 9(2%3(?63&%% ?@%ﬁzégw (W)%%{J 312 Wﬁcﬁﬂ:anome%/h

| car bamzg), henel SE), S @h) 1), netdymh, ngmmzdam;mqmafmms m/e=H NMR

(DVSO) : 9.14 (d,J = 10Hz, 111), 9.01 (t,J = 7Hz, 111), 7.94 (d,J = 9Hz,

211), 7.3¥75¢m 311), 7.2 (m 511), 5.88 (d,J = 10Hz, 111), 4.-22-(m -211), - -

2.90 (m 411) ;-m'v'sﬁb-AQ £ evanomethylcarbamoyl-2-cvclohexylethyllbenzamide

15 (Compound 228);
tert-butyl 4-( 2—bcnzvlsulfanvl-lR-cvanomethvlcarbarﬁovlethvlcarbamovl)viverazine—
l-c.arboxxlate (Compound 229); '"H NMR (CDCLy): 7.46 (t,J = 5.7Hz, 1H), 7.31 (m, SH),
5.27 (d,J = 6.9Hz, 1H), 4.38 (dd,] = 13.4,6.7Hz, 1H), 4.15 (dd,J = 17.3,5.9Hz, 1H), 4.06
(dd,J = 17.3,9.9Hz, 1H), 3.73 (s, 2H), 3.42 (t,J = 4.9Hz, 4H), 3.31 (t,J = 4.9Hz, 4H), 2.97
20 (ddJ=14.1,6.7Hz, 1H), 2.77 (dd,] = 13.9,6.7Hz, 1H), 1.46 (s, 9H); MS (462.4);

N-(2-benzylsulfanyl-1R-cyanomethyicarbamoylethyl)-4-fur-2-yicarbonylpiperazine-
1-carboxamide {Compound 230); 'H NMR (CDCly): 7.59 (t,] = 5.7Hz, 1H), 7.50 (dd,J =
2.2,1.0Hz, 1H), 7.30 (m, 5H), 7.05 (dd,J = 2.4,0.7Hz, 1H), 6.50 (dd,J = 6.9,1.7Hz, 1H),
5.42(d,J = 6.9Hz, 1H), 4.42 (dd,J = 13.3,6.7Hz, 1H)}, 4.15 (dd,J = 11.6,5.9Hz, 1H), 4.06

25 (dd,J=16.2,7.2Hz, 1H), 3.73 (s, 4H), 3.45 (m, 4H), 3.38 (m, 4H), 2.95 (dd,J =
13.9,6.4Hz, 1H), 2.78 (dd,J = 13.9,6.7Hz, 1H); MS (456.2);

ethyl 4-(2-benzylsulfanyl-1R-cyvanomethylcarbamoylethylcarbamoylipiperazine-

' l-cai’boxylate (Compound 231); ' NMR. (CDCls): 7.58 (t,] = 5.7Hz, 1H), 7.30 (m, 5H),
5.35 (d,J = 6.9Hz, 1H), 4.41 (dd,J = 13.3,6.7Hz, 1H), 4.15 (q,J = 7.1Hz, 2H), 4.10 (t,J =

-80.



354.01; N[ 1 : :

S- cyanonet hyl car banoyl- 2- (1-t hi azol -2-y | pi peridin-4-yl)ethyll benzam de

© 20 (Conpound 245); 'H NVR (CDCl3+10% CD3OD) 7.77 (d, J=7Hz, 211),
7.51-7.37 (m 311), 7.06 (d, J=3.6Hz, 111), 6.48 (d, J=3.6+HA SEP) 2004. 68
(t, J=7.3HWORWAS 4. 14 (d, 1=17.31-1z, 111), 4.01 (d, J=1FCBbioodnkl),
3.91-3.85 (m 211), 2.99-2.89 (m 211),1.90-1.27 (m 7H); MS: (Mt+Na) 420;
N- ¢ anoneth |carbanmb 1 ¢ clohex Isulfan I meth 1 benzam de (Conpound 246);
25 '"H NMR (DMSO): 9.10 (d,J = 10Hz, 111), 894 (t,J = 6Hz, 1H), 7.92 (d,J =
9Hz, 211), 7.50 (m 311), 5.80 (d,J = 10Hz, 111), 4.19 (d,J = 6Hz, 2H),
2.96 (m SPHz, 2B).00/% (% 2H1 347 (L1=8PHand 1134 (tU.67.7Hm42N13.93 (dEB=(m 111),

%'R-Z (72(2135%5%%@%)}%% %%f%ﬂ?o %ﬁéﬁlﬁ%aﬁﬁghﬁu :’E%gf%h% %‘,‘%é-.“} 5 SEP 2003
U3 hethox ro oraade bl dRAREb oo ek PRI bt S B ) 21

1H), 6. 66C4¢mpoutdR239)z, 1H), 4.52 (dd, J=9.4, 13.4Hz, 1H), 4.18 (dd, J=5.9,
17.6Hz, 1H), 4.06 (dd, J=5.9, 17.6Hz, 1H), 3.65 (m 2H), 3.38 (s, 3H),
2.50 (&, J=5. M- bg_ng;lsulﬁgggl—iR-zma_rmethgggr argoylethyD)-3-hydroxybenzamide

Ci S-N-rl ﬁzﬁanoﬁgﬂ ear banoyl - 2- (4- et hoxycycl ohex, |y )ethyllbenzami de

( Conpoun MR (CDC13) 8,01 (s, 1H) 7.80 (d, J=7Hz, 2H),
755742(mN : =S ., 26 (d, J=17.2Hz,
1H), 4.14 (d, J= 8-0.94 (m |

I H); M ((chﬂtﬁda.)nd%@) MB (M*tam;.’ﬁmgul fan 1 10 1R:cyanoTnet hyI car banl ~
ethyl)-3-[3-(I- benzyl p rroI i di n- 3R—-y|) 3- et hylur ei dol benzam de -
(Conpound 250¥-l&R ' @ yh RN QMO RPNy {Gmp¢und235) 'H
1R-cy

atho] fd‘gff@fﬂ?ﬁ%@%%% FY— $91 (5 G R A: BRAGH A0 20 7 @Bhmound

251) ; ESBENS.1¥ &738014 26\ H (4,12 sbbe( ZHP®WS (1,7 = 8Hz, 1H), 6.08 (d,J = 9Hz,
| sul fanyl - IR- cyanomet hyl car ban) | et hyl )

1H), 5.87 (m, 1H), 4.20 (t,J = 3Hz, 2H); MS mfe 308.99;
N-[1S-cyanomethylcarbamoyl-2-(4-methyvlenecyclohexyl)ethyllbenzamide
(Compound 236); '"H NMR: (CDCly) 7.81-7.75 (m, 3H), 7.58-7.43 (m, 3H), 6.88 (d,
15 J=8Hz, 1H), 4.80 (m, 1H), 4.59 (s, 2H), 4.20'(dd, J=6Hz, J=17Hz, 1H), 4.08 (dd, J=5.5Hz,
J=17Hz, 1H), 2.30-1.48 (m, 9H), 1.15-0.96 (m, 2H); M.S: (M*Na) 348;
N-[1S-cyanomethylcarbamovl-2-(4-ethylidenecyclohexylethyl|benzamide
(Compound 237); 'H NMR: (CDCl,) 7.87 (¢, J=6Hz, 1H), 7.80 (d, J=7Hz, 2H), 7.53-7.43
(m, 3H), 6.94 (d, J=8Hz, 1H), 5.12 (q, J=6.5Hz, 1H), 4.80 (mn, 1H), 4.20 (dd, J=6Hz,
20 J=17Hz, iH), 4.08 (dd, J=5.5Hz, I=17Hz, 1H), 2.55 (m, 1H), 2.17-1.50 (m, 8H), 1.53 (d,
J=6.5Hz, 3H), 1.10-0.91 (m, 2H); MS: (M*+Na) 362;
N-{1S-cyanomethylcarbamoyl-2-(4-propylidenecyclohexyhethylibenzamide
(Compound 238); '"H NMR: (CDCl,) 8.15 (m, 1H), 7.81 (d, J=8Hz, 2H), 7.56-7.41 (m,
3H), 7.22 (d, J=THz, 1H), 5.05 (t, J=7.2Hz, 1H), 4.84 (q, }=7THz, 1H), 4.18 (dd, J=6Hz,
25 J=17Hz, 1H), 4.05 (dd, J=5.5Hz, J=17Hz, 1H), 2.48 (m, 2H), 2.11-1.47 (m, 9H), 1.03-
0.90 (m, 2H), 0.90 (t, J=7.7Hz, 3H); MS: (M*+Na) 376;
N-{15-cyanomethylcarbamoyl-2-(1-ethvipiperidin-4-vl)ethyllbenzamide:
(Compound 239); 'H NMR: (DMSO) 8.68 (t, J=6Hz, 1H), 8.56 (d, J=7Hz, 1H), 7.87 (d,
J=THz, 2H), 7.54-7.42 (m, 3H), 4.50 (m, 1H), 4.10 (m, 2H), 2.77 (m, 2H), 2.24 (m, 2H),

-90-



3- 3- 4-benz | i erazin-l- |lcarbon | am no benzam de (Conmpound 252); ESI-Ms
mz 571.2 (MrHH); N ( -

1R- cyanonet hyl car bano2- pent af.F uor obenzyl sul f anyl t hy) henzani=d§ SEP 2003

( Compound2%7) oss8P25\- [ LR- cy_anonet hyl car bano, | pht h-2-yl et Bdrsishd 747

yl et hyl ) benzam de (Conpound 254); 'H NVR (CDC13): 7.80 (m 4H), 7.12-7.74
(m 9H), 4.80 (m 1H), 4.10 (m 3H), 3.75 (s, 2H), 3.02 (m 1H), 2.87 (m
1H), 2.2-2.6 (mM; N (2-ben zyl sulfanyl- 1 R-cyanonethyl carbanoyl ethyl) 3-
3- 1.3 41t hi adi azol - 2-yl ur ei do) benzam de (Conmpound 255); 'H NWR (270 Mz,
25 DVBO- 46)- 15052@:7&H)nm91n,,1.~2ﬂ$&3({m M3, (MB+7B4Bs, 2), 4.18 (d, 2), 4.71 (m
1), 7.23737m ,745(t 1)761(d 1),771(d 1), 7.99 (s, 1),
8.75 (d, 1), % 12 SE yicarbarpovlethd]-1ametheisyclobgkyl 7 496, 1

(o) el o abenet il g S EIRAES ol SRy o 1
Yorr B ey b A heg (g SRR R, i S A

3=9. 44z, Jzilﬂ-ﬂHz 4=11z,(137), 2B8 (m32HA3, I $4-1.9Fm, A1) Q. 5(1(1@[ 3H) =M kvrt+ 3448, 6Hz,
1H), 2.77 (dd, J= 9 6Hz, 3= 13 8Hz lH) MS: (M++1) 388/ 390;
N- F1R- cyanonedHdiiedbysidisuifa ey ithdeerhamoyiathylenzentide | benzanxi de 5

Sﬁ)"”p?”S chfhing Zﬂﬁ“ﬁm@@%%ﬁwﬁﬁ 8 G B0 SRS G 75 (m
1H) ‘21 é%H%game(ﬁ? 1Hg‘igoo§rﬁ) 1H}°’48® 2}1%'"9 33 %n 981y 9’@7 (Iﬁ—ﬁi)?'ﬁgaf (§ 9?286'42
N F1R- Cyanommmwlewoﬁ-ﬁ(wﬂwvmVMaWﬁWﬂzdm@g

____)gt hyI I benzam de IEI 258 i H NVR: 4Hz, 1H),
8 73 (°d Cpegpoppg 24%) Nﬂ@B (CPF gl HEDsQDD” (@d— %SWS ® 91 (s,
21O S5l Sl grd 1o (e Sl 015 A i 19§30 29292

1.60 (m, 6H), 1.28-0.90 (m, 5H); MS: (M*+Na) 352;

cis-4-(2-benzovlamino-2S-cvanomethylcarbamovlethylevelohex vl acetate

(Compound 243); MS: M*+Na) 394, M*-CH,COO) 312;

15 N-[(cyanomethylcarbamoy!)(phenethylsulfanylymethyl]benzamide (Compound 244);.
"HNMR (DMSO): 9.14 (d,] = 10Hz, 1H), 9.01 (t,] = 7Hz, 1H), 7.94 (d,] = 9Hz, 2H), 7.5
(m, 3H), 7.2 (m, SH), 5.88 (d,J = 10Hz, 1H), 4.22 (m, 2H), 2.90 (m, 4H); MS: m/e =
354.01;

Dethyllbenzamide
20 {(Compound 245); 'H NMR: (CDCl;+10% CD,0D) 7.77 (d, J=7Hz, 2H), 7.51-7.37 (m,

3H), 7.06 (d, J=3.6Hz, 1H), 6.48 (d, J=3.6Hz, 1H), 4.68 (t, J=7.3Hz, 1H), 4.14 (d,

}=17.3Hz, 1H), 4.01 (d, I=17.3Hz, 1H), 3.91-3.85 (m, 2H), 2.99-2.89 (m, 2H), 1.90-1.27

(m, 7H); MS: (M*+Na) 420;

N-[(cyanomethylcarbamoyl)(cyclohexyisulfanyhmethyllbenzamide (Compound 246);

25 ’H NMR (DMSO0): 9.10 (d,J = 10Hz, 1H), 8.94 (t,J = 6Hz, 1H), 7.92 (d,] = 9Hz, 2H),

7.50 (m, 3H), 5.80 (d,J = 10Hz, 1H), 4.19 (d,] = 6Hz, 2H), 2.96 (m, 1H), 2.00 (m, 1H),

1.88 (m, 1H), 1.67 (m 2H), 1.53 (m, 1H), 1.27 (m 5H); MS: m/e = 331.98;

N-cyanomethyl-3-cyclohexyl-2R-(2-ethoxyacetylamino)propionamide
(Compound 247);

15-cvanomethylcarbamovl-2-{1-thiazol-2-

91-



J=13.8Hz, 1H), 2.22 (s, 6H): NS (M +1) 382

N-(lR-cyanorret hyl car bam)yl 2-(4-trifl uororreth I~y|__su|fan | ~yl | benzam i de

15 (Corrpound 259); iHMNWR (DVSO 8.86 (t, 3=5.4Hz; 1H), gﬂ?QHz
7.93 ‘%g“@lﬁlﬁz_‘z 2H), 7.68 (d, J=8.2Hz, 2H),760746z§§] 74471

(m "1H), 4 MRS, - 3.88 (s, 2H), 2.92 (dd, J=5.4H 1H),

2.79 (dd, 3=9.6Hz, J=13.8Hz, 1H); Ms: (W1) 422;

N F1R- cyanonet hyl car banoyl - 2- (4-tri fl uor omet hoxy, b

enzyl sul fanyl ) et hyl | benzam de 20 (Oorrpound 260) "H NWVR (DI\/SO) 8.86 (t,
3=5.4Hz, 1H), B(Fvhlhme ; | . 7.42 (m
5H), 731(d =7.¢C ,383(s
2H), 2. 92C61&l§oun]:i'—ﬁ~8§kf"lHN1\J]R1@Iﬁt‘l§) 715%!)(1: Jz'zsmz (IHLSQEEH @Jsts;Hﬂ‘lJf% 8kz, 1H);
M5: (M++1) 438; N F1R-cyanonet hyl car banoyl

2-(4-tri \(qifhéFBerﬁw%{%LlH)a%w ki 23 . %ull’ifféhyﬂl)ﬁsﬂﬂ&ﬁl(kibdwjé)rrilﬂéHeiﬁﬁpalﬁﬁd 261) ;

- JH7H2NR 2 Daﬁ) ((g%é)\]z#&é{r;&f%%% %g 77'%4g'1d8¥}]1)’§k|)2m4 ;rz (m7 glail)(d4. 17

d, J THz, 2 H, 2.80
Edd :1559 6Hz %E%N &erbarm 1-2-

3-nit robetnambsmﬂdfzm) "HeMRY (a@u@m Oles; 89, ’V\Q)@@/J‘:"szlﬂﬁ@l—l) 5 5SER )3
PCTI USOQ 06747 ch ound 262);: 'H NVR (DVsO) 8.83 (t, J=5Hz, 1H), 8.73 (d,
J=7. THz, 3khy6.88(Q =430z, 1FD) 5.26 (001K 4.5948H=]7.2Hy, 1@;994@;11—274521&7 79 (d,

J=7. 7Hz, 4 3=5Hz, 3.94
(s, 2H), @09%5‘;(%31}@?3%@3@ 18- ﬁd»gg%“ gg@ éﬂl_g MF&%‘) ggﬁ)rret h Icar bam) | - 2-
3-ni trobenz I;‘.\uzf@eqyz mﬁfalﬂ il benzami de 5 (Conpound 263); 'H NMR (DMSO): 8.79
(m 1H), 8.48 , 7.93 (d, J7Hz 2H) 775(dtJ28Hz 1H) ,
7.52 1om IB : flethl ) AHnyrré N-2H) 3 7 e, 2. 89
(m 211); Ms: me= 354 97 N- 1R—cyanorreth | c

ar bam)yl (@0@9?‘1‘@@%@5&%@@%W%ﬁ)@@'ﬁ'wl )benzami de (Conmpound 264); 1H NMR

(DMSO): 8. 86 (A};é -6H21 ulf ﬁg 8.74 (d, J=9Hz, 1H), 8.53 (d, 10 J=2Hz, 1H),
8.44 (dd, J=5, 1 (m 2H), 7.74(m 1H), 7.54 (m 3H), 7.34 (m

1R-cyanometh lcarbamo lethvl -3-methvlureidolbenzamide

(Compound 251); ESI-MS m/z 585.4 (M+H");

15 N-(2-benzylsulfanyl-1R-cyanomethylcarbamoyiethvl)-
3-13-(4-benzylpiperazin-1-ylcarbonyl)amino]benzamide (Compound 252); ESI-MS m/z
5712 (M+H";

N-(1R-cyanomethylcarbamoyl-2-pentafluorobenzylsulfanylethylYbenzamide
(Compound.253),

20 N-[1R-cyanomethylcarbamoyl-2-naphth-2-ylmethylsuifanylethyl}benzamide
(Compound 254); 'H NMR (CDCL,): 7.80 (m, 4H), 7.12-7.74 (m, 5H), 4.80 (m, 1H), 4.10
(m, 3H), 3.75 (s, 2H), 3.02 (m, 1H), 2.87 (m, 1H), 2.2-2.6 (m);

N-(2-benzylsulfanyl-1R-cyanomethvlcarbamoylethyl)-

3-(3-[1.3 41thiadiazol-2-ylureidoYbenzamide (Compound 255); 'H NMR (270 MHz,

25 DMSO-dy) §2.78 (m, 1), 2.89 (m, 1), 3.79 (s, 2), 4.18 (d, 2), 4.71 (m, 1), 7.23-7.37 (m,
5),745(t, 1),7.61(d, 1),7.71 (4, 1), 7.99 (s, 1), 8.75 (4, 1), 8.77 (, 1), 9.08 (s, 1), 9.22
(s, 1); ESI-MS m/z 496.1 (M+H*);

N-[2-(4-chlorobenzylsulfanyl)-1R-cyanomethylcarbamoylethylTbenzamide
(Compound 256); '"H NMR: (DMSQ) 8.85 (t, J=5Hz, 1H), 8.73 (d, J=8.4Hz, i1H), 7.92 (d,

-02-



iH, 4.72 (m 1H, 4.17 (m 2H), 3.82 (s, 2H), 2.84 (m 2H); M

m e=355. 04; N 1R-cyanonet hylcar bamayl - 2- pyri d-4-yl met hy| sul fany1, ‘

et hyl | benzam de (CGonpound 265); 'H NVR (DMBO): 8.85 (t,J % GHRF 1}@3 8.75
(d,J = OHzwdilssi® 5 (m  2H), 7.93 (m 2H), 7.54 (m 31- 1))(:1‘/?}88(5066’&& 2H) ,

4.69 (m 1H), 4.16 (d,J = 6Hz, 2H), 3.8 (s 15 =211), 2.91 (dd,J 6, 15Hz,

1H), 2.79 (dd,J = 10, 15Hz, IH); MS: ni/e = 355.02; 3-am no-N 1S—c anorreth
| carbarno 1 -2-c clohex |leth | benzam de (Conpound 266); 3-am no-N 2-bent
| sulfan | -1R-c¢ anoneth | carbanp leth 1 benzam de (Conpound 267); 20

3- am no- N’JHB:S&H)yammﬁ&h CBH)bamVBﬁG{mt Y1), kedoz(dy) Jee. ;&mmq:mﬂm 1258416 et hyl
2S- benzoyl am no- 3-c, é@@;}/ rop| on | am noc,, acetate ilrgound 269) ;

MB: (M- )2}@93»732825@#1 @%)@ﬁ)p@?ﬂ)(@nﬁ%ﬁﬂﬁd(t ABaceti c acid
€o i1) 358; 25N—1R— th | carbam 1-2- 3

El d.r“éﬁ?’?ﬁa)bﬁﬁ% @‘@'N?? 3%\%9 %h | benzani de fcﬁﬂggﬁnd 23% TR R (DVBO)
8.8 (d,t, hes L]yt 1beﬂ£é)mdé17(mwsrlﬂH)

; e

-368. 8; (N&n‘{pound 257), 'H NMR: (DMSO)887 (t, J=5.4Hz, 1H), 8.74 (d, J=8.2Hz, 1H), 7.92
1R—cyanorret hyl car bamoyl -2-(3-net hyl benzyl sul fanyll) et h){l | benzam de -94 WO

00/ 55125051, 260 7-PSTFUGOID6 743 (B Givch- 273y.: 11D, 4.17 (3, 15 7Hz,

(N Oé rlrpRoﬁ?/%%g%? @/ bwwdﬁaé&ﬁ%ﬁ f,j éﬁze'lﬁ)g)’ ﬁﬁcfda?ﬁ% gﬁg}% ?ﬁgz de

1H), 8. 1¥3q .%gy, gv[ZH)),gﬁg 89 (d, J=7Hz, 7.62-7.45 (m 511), 4 67

(m 1H 211) 3. 92 (s 2|—|) 2. 89 (dd, J=5.4Hz,
J=13. 8Hz 1H) 2-033-gim&hig s erppmBB0. 2, N-
J1R-c anorreth | car barm I- - 2. nltrobenz Isuifan 1 eth 1 benzam de (Oorrpound

a0 Wty T MG NISOMA08. 7 e, Thngs B, TR pREolins 7 0a
(d, J=THz, 2H), 7.60-7.46 (m, 3H), 6.91 (s, 2H), 6.85 (s, 1H), 4.71 (m, 1H)}, 4.17 (d,
J=5.7Hz, 2H), 3.70 (s, 2H), 2.92 (dd, J=5.4Hz, J=13.6Hz, 1H), 2.76 (dd, }=9.6Hz,
J=13.8Hz, 1H), 2.22 (s, 6H); MS: (M*+1) 382;
N-[1R-cyanomethylcarbamovl-2-(4-trifluoromethylbenzylsulfanyl)ethyllbenzamide

15 (Compound 259); 'H NMR: (DMSO) 8.86 (t, J=5.4Hz, 1H), 8.74 (4, J=7.9Hz, 1H), 7.93
(d, =THz, 2H), 7.68 (d, J=8.2Hz, 2H), 7.60-7.46 (m, 5H), 4.71 (m, 1H), 4.17 (m, 2H), -
3.88 (s, 2H), 2.92 (dd, J=5.4Hz, }=13.4Hz, 1H), 2.79 (dd, }=9.6Hz, J=13.8Hz, 1H); MS:
QM*+1) 422; |

N-[1R-cyanomethylcarbamoyl-2-(4-triflnoromethox ybenzyisulfanylethvl]benzamide
20 (Compound 260); "H NMR: (DMSO) 8.86 (t, J=5.4Hz, 1H), 8.74 (d, J=8.2Hz, 1H), 7.93
(d, J=THz, 2H), 7.60-7.42 (m, 5H), 7.31 (d, J=7.9Hz, 2H), 4.71 (m, 1H), 4.17 (d, J=5.7Hz,
2H), 3.83 (s, 2H), 2.92 (dd, J=5.4Hz, J=13.8Hz, 1H), 2.79 (dd, J=9.6Hz, J=13.8Hz, 1H),
MS: (M*+1) 438,
N-[1R-cyanomethylcarbamoyl-
- 25 2-(4-trifluoromethylsulfanylbenzylsulfanyDethylibenzamide (Compound 261); 'H NMR:
(DMSO0) 8.86 (t, J=5.4Hz, 1H), 8.75 (d, J=8.2Hz, 1H), 7.92 (d, J=7Hz, 2H), 7.66 (d,
J=7.9Hz, 2H), 7.60-7.45 (i, 5H), 4.72 (m, 1H), 4.17 (d, }=5.7THz, 2H), 3.86 (s, 2H), 2.92
(dd, J=5.4Hz, J=13.8Hz, 1H), 2.80 (dd, J=9.6Hz, J=13.8Hz, 1H); MS: (M*+1) 454;

N-[1R-cyanomethylcarbamoyl-2-(3-nitrobenzylsulfanylethyl]benzamide
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J=3.9Hz, 1H), 7.84 (m 2H), 7.42-7.65 (m 6H), 4.63 (m 1H), 4.05 (m 4H),
3.80 (m 2H); 10 Ms: me (+1) 399.2; N '

- F1R- cyanonet hyl car banoyid~ 2- (3-trifl uor onet h. Ty

| benzyl sul fanyl ) et hyl | benzani de ( Conmpound 275); “H NVR ( DVBOj: iEP 9801 m
1H), 8.74 (@Wpodssi29Hz, 1H), 7.90 (d, J=8.4Hz, 2H), 4.72 (mp 00/087415
(d,J=5.1Hz, 2H), 3.88 (s, 2H), 2.78 (m 2H), 2.22-2.74 (m 7H; Ms me
(+1) 422.2; 15 N1l R-cyanonet hyl carbanoyl -2 (3-trifl uoronethyl benzyl sul fan
1) ethyl | benzam de (Conpound 276); 'H NVR (DMSO): 8.81 (m 1H), 8.76 (d,
J=4.8Hz, 1H), 7.85 (d, J=8.4Hz, 2H), 7.10-7.55 (m 7H), 4.7 (m 1H), 4.15
(s, 2H), (Gompoyns 26231 NMRSADMSORRIB3 G, uﬂﬂzﬂlﬁ)(aﬂ (1 387.2Hz,NH), 8.21 (s,

fggﬁgi Q‘ibff?i,ﬂé%‘i%}é 7‘759 FM%?%% E;at%’ QJ agm' mor phol I2n(em20
41, 6 S, {th, alilcaOlipas M, 3o i, Bsho &“(%E 3 @7])2@922%1) 3.5 (t,

N: | 1R- cyanomephyReayahemetylc @biidoni 2 (Dhepby a1 )dtl{y)}@@{zlamlldé | mor phol i ne-
4- car boxam de (Conpound 278 H NVR (DMSO) : 8.67 (t, J=6Hz, 111), 7.97 (d,

25 J=85 11Zompeynd 35 ' M&O}ZES T, | 155), 8.48 1d,(Je:5H2 AR 7.92 K0, J=2HB5 (m

N- I 1R cygr&flér?e?% BT %‘iﬁoﬁh‘h }E% émnﬁ}?l} &?@n@%l%ﬂ%&“@ é%mi}ﬁ“@r PHb13:8Fe-

4 b 79 DVSO) : 8.7 (t, J=3Hz, | 8.2
car oxqm(zgig %{}H%%N%;d d\}iVR( 4%3 o (1H) 216 (mH)ZH), 3_(%r3n5

(d 'J=2. 4Hz, 2HIR- cazaﬁorhahvieasarb@l@bﬁﬂzalméthwlsﬁlfﬁﬁﬁétmanzlaﬁﬁﬁeusod 06747
811), 2.6 (m 211 I\/B me 408; N (1S-cyanonet hyl carbanoyl-2-c, cl~yl
_1, 1 di oX6ompenndii6dHoHIMYR BRISA): Sahis a6Fae LS foidnt-9280) H), BI3NIR (DI\/SO)

5.5 (0, S0 At oy P Km0 o A S S8 Ay 10 S

o b t DMRO: g2 (t, 1
a5 (0, oary CRTTp Py GBS ADibes i sUSNESH g T ( T

N-(1R-cyanomethylcarbamoyvl-2-pyrid-4-ylmethylsulfanyl)ethyl thenzamide
(Compound 265); "H NMR (DMSO): 8.85 (t,J = 6Hz, 1H), 8.75 (d,] = 9Hz, 1H), 8.5 (m,

2H), 7.93 (m, 2H), 7.54 (m, 3H), 7.35 (m, 2H), 4.69 (m, 1H), 4.16 (d,J = 6Hz, 2H), 3.8 (s
16 =2H), 2.91 (dd,J = 6,15Hz, 1H), 2.79 (dd.J = 10,15Hz, 1H); MS: m/e = 355.02;

3-amino-N-(1S-cyvanomethvicarbamovl-2-cvclohexvlethvlbenzamide

(Compound 266);

3-amino-N-(2-benzylsulfanyl-1R-cyanomethylcarbamovlethyDbenzamide
(Compound 267);
20 3-amino-N-(1S5-cyanomethylcarbamoylpentyl}benzamide (Compound 268);

methyl 2S-benzoylamino-3-cyclohex ylpropionylaminocvanoacetate (Compound 269);
MS: (M*+Na) 394;

25-benzoylamino-3-cyclohexylpropionvlaminocyanoacetic acid (Compound 270);
MS: (M*+1) 358;

25 N-[1R-cyanomethyvlcarbamoyl-2-(3.4-dichlorobenzyvlsulfanylethvl]benzamide
(Compound 271); 'H NMR (DMSO): 8.8 (d,t, 2H), 7.9 (d,J=8Hz, 2H), 7.8 (m, 3H),7.1 (m,
4H), 4.7 (m, 1H), 4.2 (S, 2H), 3.7 (s,2H), 2.9 (m, 1H), 2.7 (m, 1H),2.3 (s, 3H);
MS:m/e =368.0;

N-[1R-cvanomethylcarbamoyl-2-(3-methylbenzylsulfanvhethyllbenzamide

94-



5.1 (m 211), 4.1 (d, J=3Hz, 2H) 2.8 (m 211); Ms mle 304. 2

N- ( 1R- cyanonet hyI car banoyl ) - 2-(2-fl uorobenzyl sul fan, |~ )et hyI I benzam' de
(Compound 282); 'H N\M (DI\/ISO) 8.85 (m 111), 8.72 (d,J =4. 9Hz E)zu

(d, 10 J=8wibBossstokl) . 7.10-7.63 (m 711), 4.62 (m 1H), 4. ﬂ&o

211), 3.89°(8. ’25%’615 2.88 (m 211): Ms: nie (+1) 369.8: b

N-f 2- (2- chl or obenzyl sul fanyi -l R-cyanonet hyl car banoyl et hyl | benzam de
(Compound 283); 'H NWR (DVMSO): 8.80 (m 111), 8.75 (d,J=4.8, 111), 7.95 (d,
J=8.2Hz, 211), 7.12-7.58 (m 711), 4.75 (m 1H), 4.18 (d, J=4.8Hz, 2H),
3.85 (s, &@&ﬁ%mnazazim 211); 15 Ms: nmle (+1) 388.2; N 2- 2- brormbenz

| sul fan c anoneth | car bam) Ieth 1 benzam de (Corrpound 284) ;"' H NMR

(DMBSO) : 8. 85 ; 3 g z8@midldz, 211)
7-4-7.65 511 37 (t = 20 111 4.70
15 stomepayrpiod ks @M@@%ga aHs oty (%E%(dzﬁf? e, 14y éim) (m
434.0; 2

m.cyanoﬁe?%y% B9 (& =T8S SRS AT SO BRI compound
285) ; 5" HVR 4 , 289 @d(IEHS 4—}]&1)41388%1 , DFBddHr=9 ¢z ¥=1¥88,(1¢1)J =8. 4Hz,
2H) , 783(dJ "6Hz, 5 60(m41)733(tJ77Hz {11y, 6. 99

(t, J=7. AMS: (MI1)3994;71 (m 111) 4.16 (d,J=5.5Hz, 2H), 3.83 (s, 211), 2.88
(m 2H; M5 me (+1) 480.0; _
N 12- ( 4-t er t - Bl frevgiomethylgabama % hyl | benzam de

__L HI1)
25 (Co , 211
751 (F"@%@%ﬁm{%@%ﬁé %@‘? 1%% *é@ 195 9*71%91%9% 4798 (m
JA111), 4. 983 $8, 130)17.84 &/ 2HY,M4224.83 (m, HH4.63Mm, 2H),:4.08 (m, 4H), 3.80 (m, 2H);
13- (2-chl of ophenyl sui fanyl ) - 1R- cyanor net hylcar banoyl propyl | benzam de
( Conp®unMR2 &7 {+1)F9NR (DIVBO) 8.73 (m 211), 7.92 (m 211), 7.38-7.56 (m
511)732 -96_ W EPO P 747 (+,J=5.9Hz, 1H),
(t,J=5.91-| z, digt-cyanomet 2

m 2H); ; i =
&m.c?ang@n@?ﬁ@y@g%:f%m%ﬁ@% @»ﬁ%? lsssuﬁl ?gnyfmpropyﬁ)ﬁgﬁ-;-amz 9P &mound 288) :
"H NVR ( PASOz, B1)/49.72 i, DH), 4. 1‘6.(93 6. MHz2 BR), 3/B8ASZH)60.76 K, 3H), 2.22- B0

(d, J=13. ?nll_lz’!H) MS: m/e (+1) 422.2;

15 N-T1R-cvanomethylcarbamoyl-2-(3-triflucromethylbenzylsulfanyl)ethylbenzamide
{Compound 276); "H NMR (DMSO): 8.81 (m, 1H), 8.76 (d, J=4.8Hz, 1H), 7.85 (d,
J=8.4Hz, 2H), 7.10-7.55 (m, 7H), 4.7 (m, 1H), 4.15 (s, 2H), 3.80 (s, 2H), 2.80 (m, 2H);
MS: m/e (+1) 438.2;

N-[1R-cyanomethylcarbamoyl-2-(2-methylbenzylsulfanyDethylimorpholine-

20 4-carboxamide (Compound 277); 'H NMR (DMSO): 8.7 (t, J=6Hz, 1H), 7.2 (m, 4H), 6.67
(d, J=7.8Hz, 1H), 4.4 (m, 1H), 4.2 (s, 2H)}, 3.7 (s, 2H), 3.5 (t, 45), 3.3 (t, 4H), 2.7 (Ih, 2H),
2.3 (s, 3H); MS m/e 377.2;

N-[1R-cyanomethylcarbamoyl-2-(2-nitrobenzvlsulfanyl)ethylimorpholine-
4-carboxamide (Compound 278); 'H NMR (DMSO): 8.67 {t, J=6Hz, 1H), 7.97 (d,

25 J=8.1Hz, 1H), 7.5 (m, 4H), 4.28 (q, 1H), 4.1 (d, J=4Hz, 2H), 4.05 (m, 2H), 3.5 (t, 4H), 3.2

(t, 4H), 2.6 (m, 2H); MS m/e 408.4;
N-T1R-cyanomethylcarbamoyl-2-(3-nitrobenzylsulfanyl)ethyljmorpholine-
4-carboxamide (Compound 279); 'H NMR (DMSO): 8.7 (t, J=3Hz, 1H), 8.2 (m, 2H), 7.7
(i, 2H), 6.77 (d, J=3Hz, 1H), 4.33 (m, 1H), 4.16 (m, ZH), 3.85 (d, J=2.4Hz, 2H), 3.4 (m,
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5 1H), 7.05-7.21 (m 3H), 4.61 (dd, J=7.7Hz, 1H), 4.13 (d, 3=5.4Hz, 2H), 3
(m 2H), 2.28 (s, 3H), 2.10 (m 2H); I\/Bn1e (+1) 366. 0; N-( 1R-c anoneth
| car banmo 1-3- d-2- Isuifan | ro | benzam de (Corrpound 289),; DVEO) :
8.70 (m 21-1), 8.39 (m 1H), 7.95 (d, J=13.5, 2H), -7.45- )i ,
7.29 (d, J=MHO8M55123 1y 7 10 (m 1H), 4.59 (m 111), 4.13 (a’q@.w 4710
2H), 3.20 (m 2H), 2.14 (m 2H); Ms:me (+1) = 353.0; to nt-butyl

4- (1R- cyanonet hyl car barmoyl 2- pond- 2-,

| I met hyl sul f anvl et hyl carbarmyl)pitZeridi ne-1| -carboxyl ate (Conpound 290); 'H

NNR DIVB 8.48 (d,J=5.2Hz, 1H), 8.21 (d,J=11.8Hz,
g}{)(fﬁ msﬁwéfﬁﬁ’%osr 38 (d. J= 7(9Hz 1H) | 5 (m 1H§ 4.80 (m

1H) 4- 14 (d, 3¢ 56 D¢ i r?dTihe 3.33 (s,

4 2.56-2.8

, an)(l 5 1R- ﬁyﬁmﬂmmtrhdd @nmmnmg!BSCBn}H)MﬂE{DMSQ)s&ﬂmhﬁHd )Hemésagi,é J:faeﬂz (2 l(_:Dorrpound

m
7.51 (m 1@’:)4-(117(1283}'1(153%4%923 12%4)41{)41 %“9(3((111 Jm)éﬂ&w{%?}() 84.14 (d,J=5. 7THz,
2H) , 35 13 (m N-(Z-all 5 N% e Ienza %E?Ee%rﬁ%oundg%bzgl and

| - (Cvanomnet hyI -
2- Benzyl MR m 868 &UQBH% 1H)P7.918d, 2 ﬁ%ﬁB -97
WD 00/ 55125 EXANPLE 11 Cahjﬁ])epmg B Assay )E‘F SE% @%(%SIEHCT C)(g)’qgg%4

Sol ut i on$.lofm t238) 4.4 ddpetiids2En 2\8amy,i2h; KSno/e304.2t i ons were prepared in 10 L
of dirmethyl sulfoxide (DVSO and then di | uted |nto assay buffer (40 L,
conpri sing: 5 AkAseyepometylcatbamonl)i (ot lugrobenzylsuly H REGEYd (BES), 50

(P SRRl BATREROUSD A SRR 3B AP mbel N oL el Lo

was agifled=8 aHEheHyl 7l 10t7.6% 6m, THYC4 B238Y 1HF Al08t({HIB5. om I3 3¢k, ban, 5880
seconds on a shaker plate, covered and i1 ncubated for
{m, 2H); MS: m/e (+1) 369.8;

N-[2-(2-chlorobenzylsulfanyl)-1R-cyanomethylcarbamoylethyllbenzamide
(Compound 283); 'H NMR (DMSO): 8.80 (m, 1H), 8.75 (d,J=4.8, 1H), 7.95 (d, J=8.2Hz,
2H), 7.12-7.58 (m, 7H), 4.75 (m, 1H), 4.18 (d,J=4.8Hz, 2H), 3.85 (s, 2H), 2.8 (n, 2H});

15 MS: m/e (+1) 388.2; |

N-I2-(2-bromobenzylsulfanyl)-1R-cyanomethylcarbamovlethyllbenzamide
(Compound 284); 'H NMR (DMSO): 8.85 (m, 1H), 8.73 (d,J=4.8Hz, 1H), 7.95
(d.J=8.2Hz, 2H), 7.4-7.65 (m, 5H), 7.37 (t, J=7.2Hz, 1H), 7.20 (t, J=7.2Hz, 1H), 4.70 (m,
1H), 4.08 (d,J=5.1Hz, 2H), 3.90 (s, 2H), 2.90 (m, 2H); MS: m/e (+1) 434.0;

20 N-[1R-cyanomethylcarbamoyl-2-{2-iodobenzylsulfanylethyl|benzamide
| (Compound 285); '"H NMR (DMSO): 8.86 (i, 1H), 8.74 (d,J=8.1Hz, 1H), 7.9 (d,J=8.4Hz,
2H), 7.83 (d,J=7.6Hz, 5H), 7.40-7.60 (m, 4H), 7.33 (t, J=7.7Hz, 1H), 6.99 (t,J=7.4Hz,
1H), 4.71 (m, 1H), 4.16 (d,J=5.5Hz, 2H), 3.83 (s, 2H), 2.88 (m, 2H); MS: m/e (+1) 480.0;

N-[2-(4-terz-butyl-benzylsulfanyl)-1R-cyanomethylcarbamoylethyl Tbenzamide
25 (Compound 286); '"H NMR (CDCl,): 8.16 (m, 1H), 7.79 (d,J=7.2Hz, 2H), 7.51 {t,J=7.3Hz,
2H), 7.40 (t,J=8.0Hz, 2H), 7.19-7.29 (m, 4H), 4.98 (m, 1H), 4.08 (m, 2H), 3.72 (m, 2H),
2.94 (m, 2ZH);

N-[3-(2-chlorophenylsuifanyl)-1R-cyanomethylcarbamoylpropyllbenzamide
(Compound 287); '"H NMR (DMSO): 8.73 (m, 2H), 7.92 (m, 2H), 7.38-7.56 (m, 5H),7.32
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=,

30 mnutes at roomtenperature. Z-FR-AMC (20 nMdles in 25 L of assay
buffer) was 10 added to the assay solutions and hydrolysis was followed
spectrophotonetrically at ( ]..460 nm) for 5 minutes. Appare tS tion
constants ( calcul ated fromthe enzynme progress cug,& E’gds?
standard mat hemati cal nodels. Conpounds of the invention were est
above-descri bed assay and observed to exhibit cathepsin B inhibitory
activity with a K, of less than or equal to 10M 15 EXAMPLE 12 Cat hepsin K
Assay Solutions of test conpounds in varying concentrations were prepared
in 10 L - I t ifL uf fer
IS o e R SN o i L

Human catheqsi, ﬂH])(MSrﬁ/@({)BO:ESBEfﬂ\mI es in 25 L of assay buffer) was added to
the dilutions. The assay soI utr ons vvere mxed for 5- 10 seconds on a shaker
pl ate, cover ed-G&rvaremghyleabamy glylsnlian ROVERR @P@PBF@z 8);

Z- Phe- Ar ( | fer the assay
sol utions %Hﬁ ro gﬁs ﬁ?ﬂzoﬁe&ﬁzpec Jr?(lf);tr%lgrndt W?%Pi %gﬁz(x 460 nm
for 5gm ﬂ}at)eﬁeer\mgﬁleﬁrﬁ) l4rml @i =0 THEOMSE N5 3d,GK. 4!\@%9@'(&9&?{5692@ romthe
enzyme progress curves using standard mdt hematical nodels. Conpounds of
t he i nvexd,Bbh, 20T én,t2351 BE:tje ¢Hip=86@0e descri bed assay and observed -98 WO
00/ 55125 5 SEP 2003 PCT/ USOO/ 06747 to exhr bit cat hegsr n Kinhibitory
activity wi t hi% S 3 ) i fanylin enzAmler 13 Cat hepsin L

10 Lt ﬂ%fhi?@ﬁ“&f’%%i ﬁ@f“@%rw@@ o?ﬁ%@%f’cﬁﬁﬁﬁé’% A A Ry Bt 1

(40 p, L, 7030068 $hagED), VES, (439 1564HE 0 &95750(111&@1%4 .58 (&, 1AV 13nd 1IR3 TH22- 5 M.
"Human cat hepsin. L (0.05 pMles in
di | ut1tongH).he0 Gs,gd), 244 (mi Jds Memés (#lxed>3.0r 5-10 seconds on a shaker

5 L of assay buffer) was added to the

pl ate, covered agd tzat %d L%r 3r m utes at room tenperature.
Z- Phe- Ar g- Amfﬁ—ﬁxu&iﬂﬁ—?m&@%gy buffer) was added to the assay
sol uti ong_angd 5 vimethyisulfanvlethylcarbamoyl)piperidine-1-carboxylate (Compound 290); 'H
NMR (DMSO}): 8.72 (t,J=6.5Hz, 1H), 8.48 (d,J=5.2Hz, 1H), 8.21 (d,J=11.8Hz, 1H), 7.75
(t,J=6.5Hz, 1H), 7.38 (d,J=7.9Hz, 1H), 7.25 (m, 1H), 4.80 (m, 1H), 4.14 (d,J=6.6Hz, 2H),
15 3.93 (d,J=13.6Hz, 2H), 3.85 (s, 2H), 3.33 (s, 4H), 2.56-2.83 (m, 4H), 2.35 (m, 1H), 1.35
(s, 9H); MS:m/e (+1) = 461.4;
N-(1R-cyanomethylcarbamoyl-3-pyrid-4-visulfanvlpropyl)benzamide
(Compound 291); 'H NMR (DMSO): 8.73 (m, 2H), 8.35 (d,J=6.2Hz, 2H), 7.95 (m, 2H),
7.51 (m, 3H), 7.28 (d,J=6.2Hz, 2H), 4.62 (g,J=7.9Hz, 1H), 4.14 (d,J=5.7Hz, 2H), 3.13 (m,
20 2H), 2.14 (m, 2H); MS:m/e (+1) = 355.0;

N-[1-(Cyanomethyl-carbamoyl}-2-cycloheptyl-ethyl]-benzamide (Compound 292);

and

2-Benzylamino-N-cyanomethyl-3-cyclohexyl-propionamide (Compound 293).
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10 hydrolysis was foll owed Spectrophotorretrically at ('. 460 nm for 5

m nutes. Apparent inhibition constants (K) were calculated fromthe enzynme

progress curves using standard mathematical nodels. Conpoundsdgé t '
R Wi bi ¢

i nventi on were test ed by the above-descri bed assay and obsefv
cat hepsin L"PANPB#t ory activity with a K; of less than or &§FAS0PB74H | LM

15 EXAMPLE 14 Cathepsin S Assay Sol utions of test conpounds in varying
concentrations were prepared in 10,L of dinethyl sulfoxide (DVMSO and then
diluted into assay buffer (40 AL, conprising: MES, 50 mM (pH 6.5); EDTA,

2.5 MM and NaCl, 100 mM). Hu'rranl:{pﬁm@,?%iﬂrs (0.158 pMoles 20 in 25 L of
assay buffer) was added to the dirfut1ons. The assay sol utions were m xed

for 5-10 seconds on a shaker platRpsia®ARs@¢ and incubated for 30 mnutes
at roomtenperature. Z-Val-Val-Arg-AMC (9 nMdoles in 25 ptL of assay
buffer) was added to the assay solutions and hydrolysis was foll owed
spectrophotonetrically at (', 460 nn)_for 5 mnutes. Apparent inhibition
constants (K) S@Ml@ﬂ%%ﬁ’ tescampaUnds Sy LR SERRSFREABI vV ES srepaed 851t/

st andard d%%? tsﬁlﬁ‘%ﬁé Q?MS'EB‘Z% ﬁie{l[g@?tgg Iﬁgpaﬁg%ﬁg%&@?g%ﬁsgn :/ US00/ 06747

- Conmpounds 0 e rnvention weré SCri ssay and

obser ved y Nbi g2 hivirok vt RSHixbethan Bl Bhicc @HI)VHEG MMV a K1 of l|ess than
or equal to 1% pk,/l lEl\i/jrlPtl_lE 15 Oval bum n Chal | enée Nbuselﬂ{56%57 m ce (female)
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progress curves using standard mathematical models.
Compounds of the invention were tested by the above-described assay and ohserved

to exhibit cathepsin B inhibitory activity with a K of less than or equal to 10 uM.

15 EXAMPLE 12
Cathepsin K Assay

Solutions of test compounds in varying concentrations were prepared in 10 pL of
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 pL, comprising: MES,
50 mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin K
20 (0.0906 pMoles in 25 pL of assay buffer) was added to the dilutions. The assay solutions
were mixed for 5-10 seconds on a shaker plate, covered and incubated for 30 minutes at
room temperature, Z-Phe-Arg-AMC (4 nMoles in 25 pL of assay buffer) was added to the
assay solutions and hydrolysis was followed spectrophotometricaily at { A 460 nm) for
5 minutes. Apparent inhibition constants (K;) were calculated from the enzyme progress
25 curves using standard mathematical models.

Compounds of the invention were tested by the above-described assay and observed
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wat er pressure. The lungs were renoved and placed in pots of 10% NBF. After
fixation in 10% NBF for a m ninmum of 24 hours the |ungs..were_p d
t hrough graded al cohols to wakx. 15 The lungs were bl ocked 1 5n§€§mﬁal |y
and, one 2wamassnson for each animal was cut at the | evel pof/ustensmai n
bronchi. Sections then were stained with haematoxylin and eosin.

Pat hol ogi cal assessnent of sections is perfornmed and a grading is

assi gned. Hi stopathol ogi cal evaluation of the lung tissue denonstrate a
dose dependant anti- inflammtory effect on vascul ar and nucosal beds after
t r eat menio ewhibi cetbeprouKdshibitonyhetivipowith edhof tass Bapweeqrabiod® Md 30 ny/ kg.
-100 WD 00/55125 - 5 SEP 2003 PCT/ US00/ 06747 EXAMPLE 16 Representative

Phar maceuti cal Fornul ati ons Contai ning a Conpound of Forrmula | ORAL
FORMULATI ON Conpound of Formul a EX%\%I#]Q@ 159 Citric Acid Monohydrate 105 ng
Sodi um Hydroxi de 18 ng Fl avoring ter g.s. to 100 nL 10 15 20 | NTRAVENOUS
FORMULATI ON Conpound of For nul aCathépsir 1L Quseay Dextrose Monohydrate g.s. to
make isotonic Citric Acid Monohydrate 1.05 ng Sodi um Hydroxi de 0. 18 ny
Water for Injection g.s.-to 1.0 nL TABLET FORMULATI ON Conpound of Formul a
| ‘

Solutions of test compounds in varying concentrations were prepared in 10 uL of
5 dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 pL, comprising: MES,
50 mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin L (0.05 pMoles in
25 pL of assay buffer) was added to the dilutions. The assay solutions were mixed for 5-10
seconds on a shaker plate, covered and incubated for 30 minutes at rodm temperature.
Z-Phe-Arg-AMC (1 nMoles in 25 pL of assay buffer) was added to the assay solutions and
10  hydrolysis was followed spcétrophotometﬁcally at (A 460 mﬁ) for 5 minutes. Apparent

inhibition constants (K;) were calculated from the enzyme progress curves using standard
mathematical models.

Compounds of the invention were tested by the above-described assay and observed

to exhibit cathepsin L inhibitory activity with a K of less than or equal to 10 pM.

15 EXAMPLE 14
Cathepsin S Assay

Solutions of test compounds in varying concentrations were prepared in 10 gL of
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 yL, comprising: MES,
S0 mM (pH 6.5); EDTA, 2.5 mM; and NaCl, 100 mM). Human cathepsin S (0.158 pMoles

20 in 25 pl of assay buffer) was added to the dilutions. The assay solutions were mixed for 5-10

seconds on a shaker plate, covered and incubated for 30 minutes at room temperature.
Z-Val-Val-Arg-AMC (9 nMoles in 25 uL of assay buffer) was added to the assay solutions
and hydrolysis was followed spectrophotometrically at ( A 460 nm) for 5 minutes. Apparent
inhibition constants (K;) were calculated from the enzyme progress curves using standard

25 mathematical models.
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- Mcrocrystalline Cellulose Stearic Acid Colloidal Silica 1% 73% 25% 1% 5

SEP 2003 CLAIM5S 1. A conpound of Fornula (1): in which: Rl is a group of

Formula (a): wherein: (L) s RO Rl X 1? R7)(?%< le IE -C(O) -- /E:HH}BE%Z-

R5 is hydr I's hydrogen; RO is (Cl-6)al kyl substitut or

- SR14, e 9BRftls | o (C3- 6) cycl oal kyl (Co_6)al kyl, phenyl (P% ob B

bi phenyl yl (CO. 6) al kyl- or hetero(C5_6)aryl (CO-6) al kyI , Wherein wt h| n RO

any alicyclic or aromatic ring system present nay be substituted further

by I to 5 radicals independently selected from (C1_6)alkyl,

(Cl1-6) al kyl i dengapoanddsr thhaventidiad&e Skt Igtlthht afbvé- Ssedal i‘s\ﬁﬂ an'a'oboﬁ&v

- X3NR12R12, -X3NR12C(O OR12, - X3NR12C(O) NR12R12, - X3NR12

- X30R12, to X38hit 2athepBCH Q)RR actXBEHDINR RIS S thaxassé@)aﬂ mmlz 1

- -x3P(0O) (oR3)oR12 -X3OP(O (OR3)OR12 3 ( ) 13 3 ( ) 13 -XOCOR , - XOCOR ,

- X3NR12C( O R13, -X3S(O R13, -X3S(O 2R13 and -X3C(O R13, wherein X3 is a
bond _ EXAMPLE 15

R12

Ovalbumin Challenge Mouse

5 C57 mice (female) were sensitised-with ovalbumin (10pg, i.p.) administered together
with aluminium hydroxide adj lIVﬂI;t (20 mg, i.p.) on days 0 and 12. Mice are challenged on
either day 22, 23 or 24 by exposure for 60 minutes to an aerosol of ovalbumin (10 g/ I) twice, 4
hours apart. Mice are dosed p.o. with either vehicle 5 mi/kg (0.5 %MC/0.2 % Tween 80 in
H,0) or test compound at 0, 8, 23.5 29, 33, 48 and 56 hours.

10 * Mice were euthanized with pentobarbitone i.p. after 86 hours (72 hours after the first
challenge). The ungs were insufflated for histological examination as soon as possible after
euthanization. Lungs were insufflated with 10% neutral buffered formalin (NBF), at 30 cm
water pressure. The lungs were removed and placed in pots of 10% NBF. After fixation in
10% NBF for a minimum of 24 hours the lungs were processed through graded alcohols to wax.

15 The lungs were blocked longitudinally and one 2 um section for each animal was cut at the level
of the main bronchi. Sections then were stained with haematoxylin and eosin. Pathological
assesément of sections is performed and a grading is assigned.

Histopathological evaluation of the lung tissue demonstrate a dose dependant anti-
inflammatory effect on vascular and mucosal beds after treatment with compounds of the

20 invention between 0.03 and 30 mg/kg.
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or (Cl_6)al kylene, R12 at each occurrence independently is hydrogen,
(Cil-3)al kyl or halo-substituted (Cl-3)alkyl and R13 is.(Cl-3)alkyl or

hal o-substituted (Cl-3)al kyl;-‘and R' is -X4X5R1$, wherein )$45i SEP QOB -
X5 is a bo 8 is (i) (C3_12)cycl oal kyl (C0-6)al kyl, o,

het er o( C3. ?gﬁj?%fioiél kyl (C0_6)al Kyl ,  (06_12)aryl (Cl-6) al kylFQr /ee™7
hetero(C5_12)aryl (CO_6)al kyl or (ii) phenyl (CO 6)al kyl or 102 5 SEP 2003
het er o( CS-6) aryl (CO-6) al kyl , wherein said phenyl or heteroaryl is
substituted by -X90R24,-X9C(O R24, -X9C( O OR24, . - X9C( O NR24R25,

- X9NR24R25, - X9NR25C( O R24, - XONREZFAMIMPRPS, - XOINR25C( O) NR24R25 or

- XONR25C( NR25) NR24R25, wherein X9 is a bond or (Cl-6)al kylene, R24 is
phenyl ( CO. 6) alBgpiresentaties Braofi@Budyal Hptrdati@is dokiainipge CRBourgl dfithrogld or
(€l.6)alkyl, wherein within R' any aromatic ring system present may be
substituted further by 1 to 5 substituents independently selected from
(C-6)al kyl, hal o, hal o-substi yl, -OR12, -X3SR12, -C(O OR12
ahd - X3NRI 2C( O) OR12 wherein X l?éﬁg:o%on j}‘?)Pr?(bl(&cr 6) al kyl ene and R12 is
hydrogen or (Cl - 6)atdipcunardF&Znulsl hydr ogen; and R3 @arhoRdgare both

hydr ogen; and the N oxide derivatives, prodrug derivatives, protected
derivalives, indiviitd Atiddhenobydmg mi xtures of i son®dng and t he
pharmaceutical ly cetﬁtﬁ)élé[es lts thereof. 2. The c ound of Jdaim1lin
whi ch within For rru?é’d(@? %*¥C phenyl met hyl sul f anyléthyl or '
phenyl sul f anyl et hylg ‘yggﬁlgei n said phenyl may be substituted by | to 5
radi cal s i ndependent?y se€l ected from (Cl4)al kyl, cyano, hal o,

‘hal o-substituted (GWpmtkyl, nitro, -OR12, -SR12 and q.£g)GRMR, wherein R12
is hydrogen, (Cl.3)alkyl or halo-substituted (Cl.3)al kyl and R13 is
(C.3)al kyl or halo-substituted (C-3)alkyl; and R11 is benzoyl,

furyl carbonyl, phenyl oxybeﬁﬁéi%/{%> I W bonyl, benzoyl benzoyl,
t hi enyl carbonyl, norpholin K’éﬁﬁﬁsd%‘lﬂg mbenzoyl ,

cycl ohgxenyl car bonydoRfoRiiReFaHAdYt car bonyl, whereimp wiphinh R 1 any
aromatic ring system present may be substituted further by 1 to 2

substituents i ndepébakenkt Yonehyeested from (Cl _  6) al kyd. to make isotenic- - -~ -

tert-but oxycar bonyl am no, tert-butoxycarbonyl am nonethyl, brono, chloro,
et hoxy, fluoro, hydrigigAciddienskydaid net hyl sul f anyl ;1-&h@8t he N oxi de
derivatives, prodrug . . mydroxide 0.18 mg
Water for Injection g.s.'to 1.0 mL
15
TABLET FORMULATION
Compound of Formula [ 1%
Microcrystalline Cellulose 73%
Stearic Acid 25%
20 Colloidal Silica 1%.
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derivatives, protected derivatives, individual isonmers and m xtures of

i soners; and the pharnmaceutically acceptable salts thereof. 103 5 SEP 2003

3. The compound of daim2 in which within Forrmula (a), R9 is a group

having the following formula: i \ i (R26)g in which gis 0 to 5 and R26

at each occurrence is independently selected from (d -4)al kyl, cyano,

hal o, hal o-substituted (Cd 4)al kyl, nitro, -ORl2, -SR12 and -C%O ,

wherein R12 is hydrogen, (d _3)al kyl or haIo-substitUted*(dﬁ_g%cﬁbsl and

R13 is (Cl-3)al kyl or halo-substituted (Cl.3)alkyl; and the N -oxide

derivatives, prodrug derivatives, protected derivatives, individual

i somers and m xtures of isomers; and CAAIM&rmaceutically acceptable salts

t hereof. 4, The,cqQnmpoun Claim1 in which within Fornula (a), RO is

benzyl sul fanyl mecRY ““L‘P offorf b7 sul't anyl met hyl |

2- chlorobenzylsulfanylnethyl 2-(%—chlorophenylsulfanyl)ethyl

2- i odobenzyl sul fanyl net hyl , 2- neﬂﬁylb ﬁzylsulfanylnethyl or

2- nltrobenzylsulfanylnethyl and BJJI 3 tert- butoxycarbonylaninobenzoyl,

3-tert - but oxycar bonyl am nonet hyRben

2- (3, 5-di net hoxyphenyl ) thi azol - 4-yl gér onyI, fur-3-yl carbonyl,

4- met hoxybenzoyl , 3- nethyl benzoyl, 3-phenoxybenzoyl,

5- pyrid-2-ylthien-2-yl carbonyl, 3- zoyl benzoyl, 4-nethyl benzoyl,

t hi eng, -%wﬁk jear bonyl, norphol i n-4-yl carbonyl, 5-bronothien-2-yl carbonyl,
5-chl or ot hi'en- 2- ylcarbonyl 5- et hyl t hi en- 2-yl carbonyl, 2-(2-chl oro-

6 nethylph&h&kﬁgmup@ﬁﬁnnmnbﬂhy cycl ohex-1-en-I| -yl carbonyl, 3-ethoxybenzoyl,

3- fluorobenzoyl, 4-fluorobenzoyl or piperidin-I-ylcarbonyl; and the N

- -oxide derivatives, prodrug derivasiyes, protected derivatives, individua

i somers and m xtures of isomersgitan t pharmaceutically acceptable salts

thereof 104 5 SEP 2003 5. The co un& of aim4 selected fromthe group

consisting of. N-(2-benzylsulfanyhz1

R—cyanonethylcarbanDyIethyl)-4-hydquybenzanide;

wherein:

X! is -C(0)- or -CH,S(0),-;

R’ is hydrogen;

R’ is hydrogen; _

R’ is (Cy.¢)alkyl substituted with -OR™ or -SR'*, wherein R is
(Cs.g)cycloalkyl(Co.g)alkyl, phenyl(Cy.¢)alkyl, biphenylyl(Cq.q)alkyl or
hetero(Cs.g)aryl(Cy.¢)alkyl, wherein within R any alicyclic or aromatic ring system
present may be substituted further by 1 to S radicals independently selected from

~ (Cr.g)alkyl, (Cy¢)alkylidene, cyano, halo, halo-substituted (C;.)alkyl, nitro,
SCNRZRY, XPNR2C(0)OR, -X*NR2C(O)NR R, -X*NR2C(NR2)NR 2R 12,
XP0R"?, X*SR12, -X3C(O)OR'2, -X>C(O)NRR'?, -X*S(0),NR'?R",
-X*P(0O)OR*ORY, X20P(0)OR*)ORY, -X*0C(0O)R", -X*0C(O)RY,
XPNRPCO)RY, XPS(ORY, -X3S(0),R" and ~X>C(O)RY, wherein X is a bond
or (Cy.¢)alkylene, R'? at each occurrence independently is hydrogen, (C1.3)alkyl or
halo-substituted (Cy.3)alkyl and R" is (Cy3)alkyl or halo-substituted (Cy.3)alkyl; and
s -X*X°R'®, wherein X* is -C(0)- , X® is a bond and R!¥ is
(i) (Ca.12)cycloalkyl(Cog)alkyl, hetero(Cs.iz)cycloalkyl(Cog)alkyl,
(Ce12)aryl{Cyg)alkyl or hetero(Cs.12)aryl(Co.¢)alkyl or (ii) phenyl(Co.g)alkyl or
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N [ 2- (2- bronobenzyl sul f anyl ) - 1R- cyanonet hyl car banoyl et hyl | benzam de; N[ 1

R- cyanonet hyl car banoyl - 2- ( 2-i odobenzyl sul fanyl ) et hyl ] benzam de; N-|

1R- cyanonet hyl car banoyl - 2- ( 2- cyanobenzyl sul f anyl ) et hyl ] nor phol i ne-

4- car boxam de; N-[3 -(2-chl orophenyl sul fanyl)-1 '

R- cyanonet hyl car banoyl propyl | benzam de; N[ 1

R- cyanonet hyl car banoyl - 2- (2- ni t robenzyl sul f anyl ) et hyl ] nor pgolsiéﬁj 2003

4- car boxam de N

[ 1R- cyanonet hyl car banoyl - 2- ( 2- met hyl benzyl sul f anyl ) et hyl ] nor phol i ne-

4- car boxam de; and :

N- [ 1R- cy aeteed(y kb )asyl (Gmtkyl 2wh&enmesahiypiea plzor Ietdrbaplyis petidhinit¢bdenzam de; and

the N -oxjde._getjs . MES. 9 I yg pvatives, psotacted derivatives,

i ndi vi duaI“JXi @8@5@5@@3 ’ﬁ&‘t@@g@ of‘%gé@g%;&gﬂdﬁt% %har maceutical ly

accept abl exsgh®gdher eSPNREC(6)BRA IRAGRAPLEGINIEPORPQ:i tion conprising a
N4 \

conpound of C %i mil, or a N oXi de derivative, prodrug %eri vative,
i ndi vi dual-XNBREINRAINRARE, othersindrisa bond er (GhlelailydereyRi‘dal | y accept abl e

salt thereof ip.adm xture wth .on r e ks abl e excipjents. 7. A method
of treati apewfecd o e GroRifcdrolnant I LR B it o lsiidls v Ty
cont ri but eshdréin WigiPR Nl A8dmARGARY syReRPhrRER: tlagdhe sabstitted AirgRase 1 Whi ch

met hod conprises adm nistering to the animal a therapeutically effective

anount of taScuagidens i@dep@dmt}ﬁgspiecwﬂ fepon(Gnd)elkyld balpy/alo-vebstipitestir ug

derivativen~ ingdlyi duad r bt Upe 12} B ceutically
accept abl Zcé“gg%lcﬁg#eofj.(%%fggb@hoagﬁé%(ﬁ%{albﬁl | nv%ef%%%%%ggyst ei ne
prot ease itwndat (@pJilkylSne AR 2 iShrbedRICYq)alkyE amet hod of C aim 8 in which

t he di seass, i g n aut oi mmune di sorder, allergic disorder, allogeneic
i mune r espdh 8y ogeryiz8r der i nvol vi ng excessive el astol ysis,

car di ovasgH ay . SopslR I AL & xidd Wt MG, $ioBRdd ddiQhi®di on. 10. The
met hod of C]agll m 9 ﬂ’l V\Fll?%ﬁgfﬁe gi so&?é{rl I'S se?eci%g #dr’glorfch uveni | e onset

di abgtretsctedniérivapives, smdividoaiisymere aphingxisres of ganiess; a@l thegdlamoicseticadly

nyast heni ravis, ystem c | upus erythenotasus, rheumatoid arthritis,
Fbshi%?péa%égﬁ%%rﬁqttsis, asthma, organ transplant or tissue graft
rejections, chronic obstructive pul nonary di sease, bronchiolitis,

excessive airway elastolysis in asthma and bronchitis, pneunonities, plaque
rupture, 2. e compound of Claim 1 in which within Formula (a) R is

phenylmethylsulfanylmethyl or phenylsulfanylethyl, wherein said phenyl may be
substituted by 1 to 5 radicals independently selected from (C,.4)alkyl, cyano, halo,
halo-substituted {(C, 4)alkyl, nitro, -OR'2, -SR'? and -C(O)OR'?, wherein R™ is hydrogen,
(Cy.3)alkyl or halo-substituted (C,.3)alkyl and RPBis (Ci.3)alkyl or halo-substituted
(Cy3)alkyl; and R'! is benzoyl, furylcarbonyl, phenyloxybenzoyl, pyridylthienyicarbonyl,
benzoylbenzoyl, thienylcarbonyl, morpholinylcarbonyi, phenylureidobenzoyl,
cyclohexenylcarbonyl or piperazinylcarbonyl, wherein within R'! any aromatic ring system
present may be substituted further by 1 to 2 substituents independently selected from (C;.
s)yalkyl, tert-butoxycarbonylamino, fers-butoxycarbonylaminomethyl, bromo, chloro,
ethoxy, fluoro, hydroxy, methoxy and methylsulfanyl; and the N-oxide derivatives, prodrug
derivatives, protected derivatives, individual isomers and mixtures of isomers; and the

pharmaceutically acceptable salts thereof.
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at heroma and system c anyloidosis. 11. A conpound according to claim1l in
which R1L is a group of Formula (a) wherein X1 is -CH2S(O) 2-; and the

N- oxi de derivatives, prodrug derivatives, protected derivatives,

i ndi vidual isonmers and m xtures of isoners; and the pharmaceutically
acceptabl e salts thereof. 12. A conpound of Formula (11): 2 RR RO RRL i N
NI Tl R4 R/ O0OR3 (1) wherein: R2, R3, R4, RS and Ware hygﬁ .
represents benzyl oxynet hyl, benzyl sul fanyl et hyl, benzyl sulf _§§¥EZQ@|,
benzyl sul finyl net hyl, phenoxyet hyl, pyridyl sul fanyl ethyl, or
phenyl sul fanyl ethyl, wherein wthin RO the aromatic ring maybe substituted
further by 1 to 5 radicals independently selected from (CLl.6)alkyl, cyano,

hal o, hal o3 substy | I Y : 9. 2 .
G O Rz e G e Gl P i TG 2 o Hving
( C1_chefdidwingformated R12 at each occurrence independently is hydrogen,
(C1_6)al kyl or halo-substituted (Cl.3)alkyl; and 106 5 SEP 2003 R 1 is

- X4XSR18, wherein X4 is -C(O-, X& i Rbegnd and R18 is (i)

(C3_12)cycl oal kyl (C0_6) al kyl , he C3 129 cycl oal kyl (CO. 6) al kyl ,
(C6_12)aryl (A -6)al kyl or heteno(C5_12)aryl (Co_6)al kyl or (ii)

phenyl (CO_6) al kyl or heterof §) aryl (Cfl _6)al kyl, wherein said phenyl or
heteroaryl is substituted by -[X90R24,-X9C(O R24, -X9C(O OR24,

in which qis 0 to 5 and R? at each occurrence is independently selected from (C14)aﬂcy1,
cyano, halo, halo-substituted (C;.4)alkyl, nitro, -OR', -SR!? and -C(O)OR'?, wherein R is
hydrogen, (C;.3)alkyl or halo-substituted (C;_s)alkyl and R" is (C;3)alkyl or
halo-substituted (Cy.3)alkyl; and the N-oxide derivatives, prodrug derivatives, protected
derivatives, individual isomers and mixtures of isomers; and the pharmaceutically

acceptable salts thereof.

4. The compound of Claim 1 in which within Formula (), R® is
benzylsulfanylmethyl, 2-bromobenzylsulfanylmethyl, 2-chlorobenzylsulfanylmethyl,

‘ 2-(2-chlorophenylsulfanyl)ethyl, 2-iodobenzylsulfanylmethyl,
2-methylbenzylsulfanylmethyl, or 2-nitrobenzylsulfanylmethyl and R"! is
4-tert-butoxycarbonylaminobenzoyl, 3-tert-butoxycarbonylaminomethylbenzoyl,
2-(3,5-dimethoxyphenyl)thiazol-4-ylcarbonyl, fur-3-ylcarbonyl, 4-methoxybenzoyl, 3-
methylbenzoyl, 3-phenoxybenzoyl, 5-pyrid-2-ylthien-2-ylcarbonyl, 3-benzoylbenzoyl,
4-methylbenzoyl, thien-2-ylcarbonyl, morpholin-4-ylcarbonyl, 5-bromothien-2-ylcarbonyl,
5-chlorothien-2-ylcarbonyl, 5-methylthien-2-ylcarbonyl, 2-(2-chloro-
6-methylphenylureidobenzoyl, cyclohex-1-en-1-ylcarbonyl, 3-ethoxybenzoyl, 3-
fluorobenzoyl, 4-fluorobenzoyl or piperidin-1-ylcarbonyl; and the N-oxide derivatives,
prodrug derivatives, protected derivatives, individual isomers and mixtures of isomers; and

the pharmaceutically acceptable salts thereof,
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- X9C( O NR24R25, - X9NR24R25, - X9NR25C( O R24, - X91VR25C( O OR24,

- XONR25C( O) NR24R25 or - X9NR25C( NR25) NR24R25, wherein X9 is a bond or
(Cl.6)al kylene, R24 is phenyl (CO 6)al kyl or hetero(C5_6)aryl (C4_6)al kyl
and R25 is hydrogen or (Cl_6)alkyl, wherein within RL1 any aromatic ring
system present may be substituted further by 1 to 5 substituents

i ndependently selected from (Cl_6)al kyl, hal o, hal o-substituted
(Cl-4)alkyl, -OR12, -X3SR12, -C(O OR12 and - X3NRL2C(O) OR12: Mh8ERi 2033 is a
bond or (Cl- 6) al kyl ene and R12 is hydrogen or (Cl_6)al kyl; and the.N oxide
derivatives, prodrug derivatives, protected derivatives, i ndi vi dual

i somers and m xtures of isoners; and the pharmaceutically acceptable salts
t her eof . 13 The conpound of Claim 12 in which RO is a group having the

f ol | owi ng 5-f or rhegomprae] ef ¢laimdisslectgd frompthe groypgoasipng off  each occurrence

is ind bstituted

|, depenienbbiy IR A ck bl s B ERG b SubSt LUl ed

( C1L_3) al kyW-[D(2-bminmbentdtilfanyled RiGlan@hethiichrbamogl ethyd bbhraxiidie derl vatives,
d jvati t ect t [ dual | d

P xtur o O LA G me ey grier icteey Sy DR ZBPReal ot her eof

14. The c Rebrdneflyid aE'Ba}_@o 112 ﬁﬂoﬂ%%z&lﬁ%%é‘th?l’}ﬁﬁﬂﬁihﬁﬁhe—

2- benzyl sul Tanyl et hyl , benzylsul anyl met hyl, 2- bronnbenzylsulfanylnethyl
4-ter‘&-canbm§ahbé¢12yl sul fanyl met hyl, 2-chl or obenzyl sul f anyl met hyI

4-chl or ob I anyl 2- chlo 0 | s Ifa 107 - 5 SEP
2003 3, 4- g\?g@%g @Ygﬁ‘i‘mjﬂﬂ%ﬁﬂl}ﬁﬁé PRPpmey g’aﬁ"”%@ @?I?%’éﬁ %f‘? “anyl met hyl |

2- f 1 uor obengyr-sydroaityl 1Bk bathoyl 2= azqdﬁb@mylsﬁltﬁrfy@emmﬁfomﬂolme-

2- nethylbenzylsulfanylnethyl 3- et hyl benzyl sul f anyl et hyl ,

3- nethSatbesaiia ul f anyl met hyl ,  4- rret hyI benzyl sul f anyl met hyl ,

4 ot noxy LRI PR P ‘%%W—z - AFBRRIRAE SRR

2- ni t4-clvesznlidellshdny| met hyI - n| trobenzyl suI fanyl met hyl ,

2~ phenoxy AT RV Bl QR s s g PP ar e e

2- py i dxite e VAR Wr&d DY |derivat1ves, protected derivatives, individual isomers and

mixtures of isomers; and the pharmaceutically acceptable salts thereof.

6. A pharmaceutical composition comprising a compound of Claim 1, or a
N-oxide derivative, prodrug derivative, individual isomer, mixture of isomers, or a

pharmaceutically acceptable salt thereof in admixture with one or more suitable excipients.

7. A method of treating a disease in an animal in which cysteine protease
activity contributes to the pathology and/or symptomatology of the disease, which method
comprises administering to the animal a therapeutically effective amount of a compound of
Claim 1; or a N-oxide derivative, prodrug derivative, individual isomer or mixture of

isomers or a pharmaceutically acceptable salt thereof.

8. The method of Claim 7 in which the cysteine protease is cathepsin S.
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4-trifluoromet hyl benzyl sul f anyhnet hyl ,
3-trifluoronet hyl benzyl sul fanyl net hyl ,
3-trifluoromethoxybenzyl sul fanyl net hyl ,
4-trifluoronmet hoxybenzyl sul fany/ met hyl or
4-trifluorosul fanyl benzyl sul fanyl net hyl ; and the N-oxide dg;iwgg'
prodrug derivatives, protected derivatives, individual iso

m xtures of isomers; and the pharmaceutically acceptable salts thereof.

15. A nmethod of treating a disease in an animal in which cathepsin'S
activity contributes to the pathol ogy and/ or synptomatol ogy of the
di sease, vhi ch Tethettlod oD@ laim Si ingvlﬂdnﬁhaid’@ﬁc&reimgn btointreu@ndis@idera

thera eutl aII Llf ectjve anopunt of a ng)ound of Fornu |n whi ch:
R i r%? lﬁﬁr T AEBETHTICATIRYRC IHPERRS: A I%F qfén"o @eXQ?FSW?ﬁi?Sg?]]@} R5 is
hydrqgﬁdaevdgzuihﬁdlbaiﬁé@%ams%%ﬁwﬁﬁ!’ngﬁ%Bﬁnht%orﬁl) (C1-6)al kyl substituted

wth - or - 4, wherein 6) cycl oal kyl (Co. 6) al kyl

phenyl (CM al kyl , b| phenYI Yl (CI) 6) aI kyI or het er o( C5. 6) ar yl (CI)_6) al kyl ,
wherein w a cllcor r tic,ring,system .present be
ther el Mg il of (i 1&&%@1 B gt roehectey o aeente Prsshy
(C . &dighddses] mult &by, e %@ﬁs daley diiahse: myihdnidgadis( C -4) al kyl,
nitro, -x3NR12R12, - X3N 12 XSNRlzc(O)Nhl R 2, -X3NRl 2C(N

| 2) NRIYStRmzS qugwﬂlemt@smﬂzeumm dacthuifs, Hashixaep ©)throiiis 2sthia SIGIPNRI 2RI 2,

PR 1 T I g T MBI SN e 1

bond exicedsivk afmalyleydseitesis ibdthaia mdblombiis; peassnitepaqaanbluye,i s hydr ogen,

(C1-3)al kyl or halo-su stltuted (C1_3)alkyl and R13 is (C.3)alkyl or
hal o-hi5eeand SYpientie aBWAfoNS. and R is - X4XSR18, wherein X4 is -C(O) -
X5 is a bond and RI8 is (i) (C3-I2)cyc| oal kyl ( Co-6) al kyl ,

het er o( C3-12) cycl oal kyl (C0-6)al kyl, (C6_12)aryl (Co_6)al kyl or

het er o( C5_1I2) arAlctBpo@dddeyting to(dlain tinemlyich B) is Hmbf pf Famula (a)

wherein X' is -CH,S(0),-; and the N-oxide derivatives, prodrug derivatives, protected
derivatives, individual isomers and mixtures of isomers; and"the pharmaceutically

acceptable salts thereof.

12. A compound of Formula (II):

9R2
R\ XH/\K/N

10
wherein:

R? R? R* R® and R’ are hydrogen;

R’ represents benzyloxymethyl, benzylsulfanylethyl, benzylsulfanylmethyl,
benzylsulfinylmethyl, phenoxyethyl, pyridylsulfanylethyl, or phenylsulfanylethyl, wherein
within R® the aromatic ring may be substituted further by 1 to 5 radicals independently
selected from (Cy¢)alkyl, cyano, halo, halo-substituted (Cj)alkyl, nitro, -X*NR"R'2,
X*OR", -X*CO)R", - X*C(O)OR? and -X*SR'?, wherein X* is a bond or (Cy)alkylene;
and R'? at each occurrence independently is hydrogen, (Cr.¢)alkyl or halo-substituted
(Cys)alkyl; and
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het ero(C5_6)aryl (Co_6)al kyl, wherein said phenyl or heteroaryl is
substituted by -X90R24,-X9C(O) R24, -X9C(O OR24, -X9C(O NR24R25,

- XO9NR24R25, - X9NR25C( O R24, - X9NR2SC( O OR24, - X9NR25C(O) NR24R25 or

- XONR25C( NR25) NR24R25, wherein X9 is a bond or (Cl_6)al kylene, R24 is
phenyl (Co-6) al kyl or hetero(C5_6)aryl (Co_6)al kyl and R25 is hydrogen or
(CA-6)al kyl, wherein within R' any aromatic ring system p[_efggpgﬁq/arbe
substituted further by | to 5 substituents independently se e om
(C-6)al kyl, hal o, halo-substituted (C.)alkyl, -OR12, -X3SR12, -C(O OR12
and - X3NR12C(O) OR12 Werein X3 is a bond or (C -6)al kyl ene and R12 is
hydr ogen &' (CIK'8 RISk wheream¥* R2G(G)-hpdringbond aniR3s and R4 are both

dor e eI ier bR Ca o Crare Craelar ©
phar neeQuic ;G Aty 1(Co 28R bARNH PheM LS, HdIRYIRR hetedH®s.s)aryl(Cog)alkyl, wherein
* said phenyl or heteroaryl is substituted by -X?OR?* -X°C(0)R*, -X’C(0)OR%,

XPC(OINRH*RZ, XNR¥R”, -X°NRPC(O)RY, -X*NR®C(0)OR™,
XPNRZPC(O)NR*R? or -X°NRPCINR¥)NR?R?, wherein X is a bond or (Cye)alkylene,
R* is phenyl(Cy.¢)alkyl or hetero(Cs.¢)aryl(Co-g)alkyl and R* is hydrogen or (Cy.¢)alkyl,
wherein within R'! any aromatic ring system present may be substituted further by 1 to 5
substituents independently selected from (Ci.g)alkyl, halo, halo-substituted (C;.4)alkyl,
-OR", -X*SR", -C(O)OR™ and -X*NR'’C(OYOR'? wherein X is a bond or (Cr.¢)alkylene
and R'? is hydrogen or (C\¢)alkyl; and the N-oxide derivatives, prodrug derivatives,
protected derivatives, individual isomers and mixtures of isomers; and the pharmaceutically

acceptable salts thereof.
13.  The compound of Claim 12 in which R’ is a group having the following

=

S

formula:

F

in which q is 0 to 5 and R? at each occurrence is independently selected from (C,4)alkyl,
cyano, halo, halo-substituted (Cy.4)alkyl, nitro, -OR'?, -SR" and -C(O)OR"?, wherein R is
hydrogen, (Ci.3)alkyl or halo-substituted (C;.5)alkyl; and the N-oxide derivatives, prodrug
derivatives, protected derivatives, individual isomers and mixtures of isomers; and the

pharmaceutically acceptable salts thereof.

14,  The compound of Claim 12 in which R’ is benzyloxymethyl,
2-benzylsulfanylethyl, benzylsulfanylmethyl, 2-bromobenzylsulfanylmethyl,
4-tert-butylbenzylsulfanylmethyl, 2-chlorobenzylsulfanylmethyl,
4-chlorobenzylsulfanylmethyl, 2-(2-chlorophenylsulfanyl)ethyl,
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3,4-dichlorobenzylsulfanylmethyl, 3,5-dimethylbenzylsulfanylmethyl,
2-fluorobenzyisulfanytmethyl, 2-iodobenzylsulfanylmethyl, 2-methylbenzylsulfanylmethyl,
3-methylbenzylsulfanylmethyl, 3-methylbenzylsulfanylmethyl,
4-methylbenzylsulfanylmethyl, 2-(2-methylphenylsulfanyl)ethyl,
4-methoxybenzylsulfanylmethyl, 4-methoxybenzylsulfinylmethyl,
1-nitrobenzylsulfanylmethyl, 2-nitrobenzylsulfanylmethyl, 3-nitrobenzylsulfanylmethyl,
4-nitrobenzylsulfanylmethyl, pentafluorobenzylsulfanylmethyl, 2-phenoxyethyl
2-phenylsulfanylethyl, 2-pyrid-2-ylsulfanylethyl, 2-pyrid-4-ylsulfanylethyl,
4-trifluoromethylbenzylsulfanylmethyl, 3-trifluoromethylbenzylsulfanylmethyl,
3-trifluoromethoxybenzylsulfanylmethyl, 4-trifluoromethoxybenzylsulfanylmethyl or
4-trifluorosulfanylbenzylsulfanylmethyl; and the N-oxide derivatives, prodrug derivatives,
protected derivatives, individual isomers and mixtures of isomers; and the pharmaceutically

acceptable salts thereof.

15. A method of treating a disease in an animal in which cathepsin S activity
contributes to the pathology and/or symptomatology of the disease, which methed
comprising administering to the animal a therapeutically effective amount of a compound
of Formula (I):

R1’N\|<R4

in which:

R' is a group of Formula (a):

wherein:
X' is -C(0)- or -CH,S(O)-;
R’ is hydrogen;
R’ is hydrogen;
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© R%is (i) (Cp.e)alkyl substituted with -OR™ or -SR™, wherein R is

(Cs.g)cycloalkyl(Cy.g)alkyl, phenyl(Cy.¢)alkyl, biphenylyl(Co.¢)alkyl or
hetero(Cs.g)aryl(Cy.¢)alkyl, wherein within R® any alicyclic or aromatic ring system
present may be substituted further by 1 to 5 radicals independently selected from
(Cre)alkyl, (Cy.g)alkylidene, cyano, halo, halo-substituted (C;4)alkyl, nitro, _
XNRMR™2, X*NRPC(0)OR, SCNRPC(O)NRZR, -X3NRI2C(NR)NRI2R 12,
-X*0R", -X*SR", X3C(O)OR™, -X3C(O)NRRY, -X*S(0),NR*R "2,
-X’P(O)(OR*OR", -X*OP(0)(OR*)OR 2, -X*0C(O)R ", -X0C(O)RY,
-X*NRPC(O)RP, -X®S(O)R ", -X*S(0),R" and -X*C(O)R ", wherein X? is a bond
or (Cy.)alkylene, R'? at each occurrence independently is hydrogen, (C,s)alkyl or
halo-substituted (C;.3)alkyl and R* is (C).3)alkyl or halo-substituted (Cys)alkyl; and

R" is -X*X°R'®, wherein X* is -C(0)- , X° is a bond and R'® is
(@) (Cs.rz)eycloalkyl(Co.g)alkyl, hetero(Cs.1z)cycloalkyl(Co.g)alkyl,
(Ce-12)aryl(Co.g)alkyl or hetero(Cs.12)aryl(Cog)alkyl or (ii) phenyl(Co.q)alkyl or
hetero(Cs.)aryl(Co.¢)alkyl, wherein said phenyl or heteroaryl is substituted by
“X’OR™,-X°C(O)R*, -X°C(O)ORY, -X°C(O)NR¥R?, -X°NR¥R%,
X°NR¥C(O)R?, -X°NRZC(0)OR?, -X°NRPC(O)NR¥R or
XPNRPC(NRPNR¥R?, wherein X is a bond or (Cy.¢)alkylene, R is
phenyl(Cy.g)alkyl or hetero(Cs.¢)aryl(Co.¢)alkyl and R is hydrogen or (Cr.¢)alkyl,
wherein within R' any aromatic ring system present may be substituted further by 1
to 5 substituents independently selected from (Cj.¢)alkyl, halo, halo-substituted
(Cia)alkyl, -OR™, -X*SR'2, -C(O)OR™ and -X>NR2C(0)OR™ wherein X’ is a
bond or (Cy.g)alkylene and R' is hydrogen or (Cy.¢)alkyl; and
R? is hydrogen; and

R? and R* are both hydrogen; and the N-oxide derivatives, prodrug derivatives, protected
derivatives, individual isomers and mixtures of isomers; and the pharmaceutically

acceptable salts thereof.

109



