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represent a class of peptidases characterized by the presence of a

THE INVENTION

This application relates to compounds and compositions for treating diseases
associated with cysteine protease activity, particularly diseases associated with activity of

5 cathepsins B, K, L or S.
DESCRIPTION OF THE FIELD

Cysteine proteases represent a class of peptidases characterized by the presence of a
cysteine residue in the catalytic site of the enzyme. Cysteine proteases are associated with the

10 normal degradation and processing of proteins. The aberrant activity of cysteine proteases,
e.g., as a result of increase expression or enhanced activation, however, may have
pathological consequences. In this regard, certain cysteine proteases are associated with a
number of disease states, including arthritis, muscular dystrophy, iﬁﬂammation, 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
suggest 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
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di sor dgr s&geﬁtgcl uding, but not limted to juvenile onset diabetes, nmultiple-
scl erosi s,” penphigus vulgaris, Gaves' disease, nyasthenia gravis,

system c I upus erythenotasus, rheumatoid arthritis and Hashi noto's
thyroiditis; allergic di sorders i ncludi ng, but not limted to asthma; and
al | ogenei ¢ i nmune responses, ww.www&t limted to, rejection of
organ transplants or tissue grafts. In view of the nunber of diseases
wherein it is recognized that an increase in cysteine protease activity
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in which:
R!is a group of Formula (a) or (b):
RS R® Ills RS R’
11 _ 2
R\II\T S X““zquxl’é
(a) (b)
wherein:
20 _ X! and X? independently are -C(O)- or -CH,S(0)-;
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10 agents. SUMMARY OF THE INVENTION In one particul ar enbodi ment, the
present invention relates tg:conpounds of Formula m 1% m L.nﬁ

¥ is a
group of Fornula (a) or (b): wherein: 20 X and X2 i ndepende wg;gﬂéﬁqq
or - CH2S( JY&.0/5585\\0 00/ 55125 5 SEP - 2003 PCT/ US00/ 06747 RECHHG'¥E 4 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 R10 i ndependently are (i) (Cl-6)al kyl optionally
substituted with cyano, halo or nitro or (ii) a group selected from

-X3NR 2R ' -, -X3N 1 5 - X3NR 2C(LOINRIZ2R 2, - X3NR 2C(NR12) NR12R12,
- X30R12, - X3SR12, Rﬁi%%@&%&{%w%%z, - X35( 0)2NR12CR:(12, :
- X3P(0) (OR 2) OR122R7 45 4BORE 208, 2)alk ELQ BRlSw; - X3S( O R13,
-X3S(0)2R13, -X3C(O R 3, - %qgma 27 O) OR14, -X30C(O) R14,
-X3NRL5C( 0) R14, - XRRESSRIGh@ipbAdentiy 800 OYNRARLEtion XBS{BtiRd 4RbSyano,
-IX3NRL5C( O) NRL4RL5, 10 - X3NR 5C( NR35) NRL4RL5, - XASR14 - X4S(0) R14,
_X4S(0) 2R 4, halaormifro gr(iixa grrupResCtediortih NSRS KR TR ene. x4 is a
bond or (Cl1-6 b ogin Al 3836 AU 28 NC 83-RGe ntly is hydrogen,
(Cl1- 6Yal (kyl 02_ 10£@8§ﬁ@ut‘§dﬁ?‘%%®% kyl,E RIS0 s‘\?@& al>/kyl or 7
hal o- substi t ut B INRLH 13 \ zl (OREB6RHE Kyl ,
het ero( C3. 12) C}ngl(g)g(lﬂjﬁyl)’ (a%l.g%) Iglﬁll(—él ?g@%%%l %%:I(&g al k IOR Y
het er o( C5_12) aX30OR(OMCRRYIR 1K OB PoKYSXDR B(@AR B)-H R4

RYOR 1, LXNRIAG( OB Poly 2% % PREDHRGY

2 L ) M Sl B R 00
23;2[ ??L%lled E%ﬁﬁsﬁﬁ%ﬁ _gis(gitl\%gaplgls Y SHRROB AN R, op?t ionally is
- 10 XENRBCINRIP)NRMR Y, -X4SRM -X*S(O)RY, -X*S(0),R", -X*OR", or
XANRMR, 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,.¢)alkyl or halo-substituted (C, j)alkyl, R™ is (Ca,j5)cycloalkyl(Cy)alkyl,
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",
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group selected from-R16, -X40R16, -X4SR16, -X4S(O) R16, -X4S(0)2R16,
- X4C(0) R16, -X4C(O) ORk6; -- X40C(O) R16, _X4NR 6R17, - X4NRL7C(O) El6 %2%
158 2083

-X4NRL7C( O OR16, - X4C(ONR 6R', -X4S(0) 2NR36R 7, _X4NR17C(OFN

- X4ANR17C( NRVQYORREIBR17, wherein X4 is a bond or (d _6)al kyl ®68/USRI/B6THE
hydrogen or (Cl_6)alkyl 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

h C8-12 | | | (CO. | kvl i) | d f 25

(G3°19) ycl on G aklOIOR% ok e IR b Rt NES G, o o
C6-12 | ( CO. 1 het 13 KW ang 17 16117

ECQ- 12% S(r)%/ygycl_}g%\rﬁéll %S{a?'@gp?gﬁk %Z?g%@@??pb%@%Icégl)%(ﬁ&).%‘) al kyl ,

o)
wherein sai d cygiNretdR MRRIRID Gihetedakk WIS and R are 28 @befeaaibyhe; wRksigYyCl oar yl
or heterpolycycloaryl ring optionally is substituted by a group sel ected

from-R16, - X4GRhiB R -aXdBRRE any ¥ &fclkRr 6romakd 80 DpysRbGpresSit WRy®/s6Bktidfed SEP
2003 PCT/ US00/ Q6747 --XAC(Q R 6, . - X4C( Q) OR1L6,. _ X4OC( O Rf 6, - X4NRL6R17,
- X4NRL¥C( O) R16turthesbnRoAcagiraRrindependeailigagriasiiiom (Cooatiod) (Gumpspilidene,

- X4NR17C( O NR1 21XZ : 7 217, {2812 1k G R77 are
as defined abo%z\/a%{aof g#ﬁ%%%%%@@%%@%g anyﬁar i)(a:g;fﬂcﬁ %&@ﬁar’omti C
ring system pregeR2M@YNRERSULSIN Mt @R IHNRIRM N exdnt? Lxxtsr B, radi cal s

i ndependent|y selected from (Cl.6)alkyl, (Cl- 62a| kyl'i dene, cyan, hal o,
hal o- subst i t ut e§'QICXAB 3 -RJCOMRTRY?, -HNRNRAR'?, X5 8R12,

RRORY) QR
O e R o i
\_A/nerogi(@ xa, R %&‘Ad;;&éé%)? ?@%&“&@%&%‘?ﬁ?@ﬂ@?ﬁgﬁ”t oget Efer ) with R7

and/ or R taken togRrtdaken topdtherRBitH RF sadrariRitiabyl @aethert it Ry | ene or

phenyl ene-1, 2-di net hyl ene, optionally substituted with hydroxy, oxo or
met hyl ene; andtriRaethylene. exgrhplengpepheniens] Letimehgiene, ophomligsapstitaed with
-S(02-, X6 is,a, 15 bondIh BQI' or EiNng" wherein R19 is hydrogen or
(Cl-6) al kyl , ap¥fire¥igofQor thethylenc; an

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



(i) (C1-10)al kyl optionally substituted by cyano, hal o, nitro, -NR12R12,
-NR 2C(O OR 2, -NR 2C( O NRL7R12, -NR 2C(NR12) NR12R 2, JOR 12, 553122

(O ORL2, -C(ONRI2R 2, -S(O, NR 2R12, -P(O) (OR ' -)OR12, 9 603

- OP(O) (OR WPaOmEsI25 - NR 2C(O) R13, -S(OR13, -S(0), R 3, C(G)Cﬂi%s,‘“?’“ﬁ@o, - SR
20, 20 -S(OR20, -S(0)2R 211, -C(O R20, -C(O)CR?O, -C(O NR20R71, -NR20OR -1,
-NR2' C(O) R20, -NR -1C(0O) OR20, - NR21C(O)NR2CR‘ or - NR21C(NR21) NR2OR21,
wherein R 2 and R13 are as defined above, is

(C3-12) cycl oal kyl (Co_6) al

het | oal k | k
Eg gg glr %:ll g Fﬁh%ai??%§|cyilg?¥ﬂr écé%%ﬁﬁcglﬁ&%c%ﬁ%%ﬁr& I(SCS?’@“%“‘g{;?’k o
R2'  at eac% 7 oiécouf}?‘e%cé ji@r%oeﬁ enst%Pg} F% d@gfﬁ %@(?@% jal kyl , Y or (ii)
(C3-12) cycl oakigichtd26n 2| WNMRei exwﬁgr;@kély@tm AI0HOR™6) al kyl ,

(C6-1,)aryl (Cab)al kyl, het er o(C5 12) aryl (Ca al kyl 09 122_b| cycI oaryl (C0
6) al kyl or  h&*NREC(D)NRTBEoy X D& gﬂ@\@ﬁ)mﬁ whgxfexr(;g isyas defined

(<5 elere o DL LB RS SSEI. . . e 00

neteroaryt 1 St Ed ﬂet&\‘%%b?ééc»sﬁ@%%d’ﬁ*‘%*xﬁ%hg%@@?%'S( 3R -
-XAC(O) R22, - iX4&detAdaAy is hydddeh OF NR2SHRA2:3vherdfd MRTIRR 3, any XUAYRAS 6f GloReAC
-x4NR23C(O)OR - X4NR23 ONR22R23 or -X4NR -3C(NR23)NR'-R -3, wherein X4

is as defi nedu@ sybtoweprefRnt ingy beCRibetitneg dnder ky I ¢ r@taqlq(wdependenﬂy

et or of o 6) AFFERER) K kA ARy R E Ly Su ey P el el y 1
-hydr qgen or (&06_)}@{5@&@1 v@q\ﬁgn klm NyARR! acfmgguzgy:cl ic or aromatic ring

system present nay be Substi tut e urt her b t radical s i ndependent |y
sel ected fromx*SR G IR %gNR”RC;L }B‘Inﬂ‘ky}(‘isjéhe}(“m@ﬁ}’ HSI(OYNRI"B S ubst i t ut ed

S 2t e oo LBl IR
_ éjﬁl(mo)z é(Ng)l Rt NRX’Z%E%Q , %( & 5@5{5%& %%@é\/\%a{g‘%dm 2-ahd
R® are as defined above;
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”,
NREC(NR?)NRZR!?, -OR?, -SRY, -C(O)OR'?, -C(O)NRR", -S(0), NR“RY,
20 -P(O)OROR, -OP(O)ORZOR®, -NRPC(O)RE, -S(O)R", -S(O).R", -C(O)R",
-ORM, -SR™, -S(O)RY, -S(O),R", -C(O)R™, -C(OYOR", -OC(O)RM, -NRMRP,
NRBC(O)RY, -NRIC(O)ORY, -C(O)NRMRP, -S(0),NR“R", -NRPC(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,
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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) al kyl gr iai flefl ned bel OY\fl a@t?Rs s[[,(ug) ]
hydr ogen or, | kyl, wherein said alkyl is optionally substituted wt

cyano, hal 0" 6%’?5?%561 “NRL2R12, -NRL-C(O) ORL2, -NR 20( O) NR12RCGI7USOIE747

'2C(NR 2) NR 2R12, -OR12, -SR12, -C(OOR12, -C(ONR 2R 2, -S(O,NR12R12, 20

-P(O(OR 2)OR12, -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,

LS00, R R S b R SRR T S R R B
R14 and Ri&eiane, RY MaR'had aabeduRd aBbvel; whkrefn GARHIR® &l R ehyfalielic or

(C3-12) cycl oal kyI (CD_6)al kyl, hetero(C3_12)cycl oal kyl (C0_6) aI kyl, 25
( C6_12) axmgingi@Oriag sysieph pretest wap @ejsuttsﬁlywcwutmr [>)] atckgf radicals lndependently

P b N3 om0 P s bR S Lok
T B PN TS AR AT 7 1

- X4Q( O) OX*OR'2 XHORID)RIE0)O NN GROINR KANRITS(O),RREFR 2, XANRL7C( O OR 6, -5 -5
SEP 2003 WD 00/ 55125 PCT/ US00/ 06747 - X4C( O) NRL6R 7, - X4S(0) 2NR16R17,
- X4NRL7 G (MIGRAPRT, -XRRIRMCE MPR 7) RROSKDIR 2, EDRIIGIONRY, -H'SABREd R 7 are

o el s gaméag e 5, R ot B b, 1 2o
d d I d hal o,
nicbenont e gahech o e labiobs (gl dene, cvane, o

- X4NRD2 GitopNehe2 R2-diné e € (ohRdZal NRuBstitated mﬁ(ﬁf@ﬁhﬁcy, oxtA&hethylentd of O) OR12,

- X4C( O NR 2R12, - X4S(0) 2NRIL2R 2, = - X4P(O) ( al)s - X40P( o (OR3) OR 2,
_X400( O R 3, RSerdiracpat)muith thuampey ﬂogl to wfx bosh Hé@gdaﬁare-amme@)fm

wherein Ri2 as defi abo 4 and R - ken t oget her
Form tr Cerryy SR pehmtchuBr Bl aPitns” B i Eheid? B8 it

opt i onal fetivakiRst irbitbRd dafi$dhvBy @lﬁcﬁa@aualqa&ﬁn&g a8 WV RE Bf isBhefRaritfle R3
together with the carbon atom’to which both R4 and R3 are aftached form

( C3. 8) cypaoahdeytienily aocep(BR-A)theHessobcycl oal kyl ene; and t he N oxi de

‘derivatives, prodrug
15 n another particular embodiment, this invention relates to compounds of Formula (I0):

RS R® R?
l 2N
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?,
NRPC(NR)NR™R', -OR"?, -SR'?, -C(O)OR", -C(O)NRR"?, -§(0),NRPR?,
-P(O)(ORZ)OR 2, -OP(O)ORZ)OR ', -NRZC(O)RE, -S(O)R Y, -S(0).R ", -C(O)RY,
-ORM, -SR™, -S(O)R™, -S(O),R™, -C(O)R™, -C(O)OR™, -OC(O)R™, -NRMR,
25 -NRBC(O)R', -NRFC(0)ORY, -C(O)NRMR*, -S(0),NRMR!S, -NRPC(O)NR™R or

-6-



derivatives, protected derivatives, individual isonmers and m xtures of

i soners; and the pharnaceutjpcally acceptable salts ther eof 1@%14" %ﬁgot her
particul ar’ embodi ment, this invention relates to conpounds' 05 IL):
R11\ wher eW@ 00/56825] g hydr ogen or (O _6)al kyl or as definedPBEUEWO67423 | s
hydrogen, (C _6)al kyl or as defined below, 20 R4 is (i) hydrogen or
(C1_6)al kyl, wherein said al'kyl optionally is substituted with cyano,
hal o, nitro, -NR 2R 2, -NRlZC(O)CR’ 2, -NR ZC(O)NR’ 2R12'

POy (ORRGRREINGIRE plrein RRviech Rr%‘ S et R Bk Oy o 3

‘(o rlf 6)"11@102}&%08&?%‘%5%@@@@% §oR %ﬁéﬁ*&fﬁ%@@s@%ﬁiﬁ?ﬁé‘* R

S(O), cl ARER(QL )OIk 1 20031kyl,
PCT/ USOO/ gg%i?y NRI5C( NRPlgﬂNRMI(?lgS1 )Cg%ere??%%%gt({ga’gﬁaécg%r rk)ernce

:Qggelpgn?gtft%(@;rww@t@]@m(cg (olwptlx;&?/elbmyl(%gl)algal @- Si.letRll Zut ;ad (CL. 3) al kyl,
(S 1585 brokmanastispal Gy okama o Cesd b & okt cagydergy witin
(Com12) dol S8 Ercdihasracd gt 93*&%% B PR o etepolyexonsl e

ﬁn?ms |@Fbyzfj{gqlgmsafuté&kj@rﬁﬁwﬁct@%mmp le,mﬁow’ﬁ; Mﬁﬁlflx*‘sqau)nwplycl oa: kyl ,
r r r r r r r r
'Tng. opRISIORIRY. ECHOIRL A EIORY, AR SoRENRE T BINR PR K4CR b,

- X4SR16, - X40C( O) R16,
X4NR16R1<7%R§&%«E1£% SRENPER mé@%m@ X R o

-'X4SQ g‘?ﬁﬁﬁ%‘éﬂk ﬁﬁfﬂﬁ%@r&’%@'@z bBkd AQC; MM%EQ@RJSWHRJ%@RJ@?, wherein X4

s a | ene, R16 1s hydrogen of (Cl.6)alkyl and R' is
(C3. 12) Qe Dﬁl&bkaﬂd(mls @Lﬁ)dy&lbalkhl@&bﬂkﬁsheiﬁb@qDO}Eﬂda}lt)(l@a sEllaflkyl

(C6.17) ar 6) al kyl , hetero(C5 _17)aryl

(C9_13) a%}kxldwtm@s hegqrylé%swéxle @ﬁgoizcszw@@)aéw 9F (Ca6) al kyl ,

o L) SRS R MG by TR

(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-



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 oar yl ( Co. 6) al kyl , wherein said.cycl oal kyl,

het er ocycl oal kyl, aryl, ~heteroaryl, poI ycycl oaryl or heterpdl SEQCZ%&ryI

ring opti onaidwssns substit ut ed by a group selected from - REG/USIIGHMR 6,

- X4SR16, - X4S(O) R16, -X4S(0O) 3R16, -X4C(OR 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 - X4NRL7C(Np 17) NR 6R17, wherein X4,

R16 and R 7 are as defined above; wherein within R4 any ali cycl ic or

aromatic ri n®*asgBi mgﬂqhaewﬁhthermybdmatembemhtahtt@m Rbiartdivtarbypttachedfctmr adi cal s

i ndependently selected from (C3_6)alkyl, (Cl.6)alkylidene, cyano, hal o,

hal o- substd®iFieaioleas on{apreroqclaalkylensanr 2R 2, - X4NR 2C(O) OR 2,

-X4NR 7-C( O R12) NR17 R 7-, -X40R17-, -X4SR12, 25

- X4C( O) OR 7- w@éﬁ%ﬂ&é@%@ X4S(0), NR 2R 2, - X4P(0) (OR3)CR 2,

- X40P( O) ( OR3RODR %dm%ﬂ@g:&@{}jﬁlﬁy] - XANR12C(O) R13, _X4 S(O R13, -X4S(0)2R' and
-X4C(O R13, wherein and R 3 are as defined above, or R4 and R 2

t akers t oget h&’ if € m)aryi(Ged iy lehetera( €. fohlnﬂ(@u)aﬁwé. _¥fOR, -X*SRM,

ﬁgs Eg: En 45](9§R }i/é)((é S&?‘%&é{ g&%l‘lﬁ %%TRLM %0%\2‘?%;5 d‘%ﬁé 8get her
(a'"g) ooy B R Sl és%ﬁ’é’*f?lg?i‘&%féﬁ% 3SR AP Phlcats
( C, - 6) alikd¢béender s@e&e&E@ﬁQﬂl 695116591 yeﬁ;bahdwlhalcﬁs@mu&d (C,.alkyl, nitro,

(C6_j,)ar (CI 6) al ky| hetero( 13) aryléﬁCl 6 al kyl , - X40R14, -X4SR14
-X4S(O)FX£NR ‘R&S@ﬁ AONPR ) INNFG ) NRIR & P K MR “CRIR‘ARICRES are as

opt i Bharoi s e %Fiﬁaﬁ?b‘“ KB KRN R SETORNR RE 021 e 11 om

(C1_6) al vh st 1€]_yednral2 ni {4 X4NR12R' 2,
- X4NR12'§ 3(83@@ )(141\%?2 C{@R%??I%Z 5@%&6 K2(’:( NR 2) ﬁ@%{ Iilzk Si((c)) )R;}MO R12,

- X4SR 2 -X4SXOBRY), Rharein X4 On@RR 2 Are asxddfinel bRVERirRi - X4S( 0 2NR12R12,
- X4P(Q) (ORB) QR122, - XA0P(O) (OR) OR 2 -x4oc§“é - X4NR 2C(O) R13,
- X4S( O R13, R'%asKB R vheminXeisTCM@)- FEO)RH)-RT @D, Xbis Ae®-above; and

or -NR'-, wherein RY is hydrogen or (C,_g)alkyl, and R™ is (i)} (C, o)alkyl optionally

15  substituted by cyano, halo, nitro, -NR?R!?, -NR?C(O)OR", -NREC(O)NR¥R",
NRPCIMNR'INRPR', -OR?, -SR*?, -C(O)OR"?, -C(O)NR?R 2, -5(0),NR*R??,
-P(O)ORZ)ORY, -OP(0)(ORORY, -NRC(O)R'?, -S(O)R??, -S(0),RY, -C(O)R",
-OR%, -SR®, -S(O)R%, -S(0),R?, -C(O)RZ, -C(O)OR™, -C(O)NR*R™, -NR¥RY,
-NR2'C(O)R¥, -NR*'C(O)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-



R11 is - X5X6R38, wherein X5 is -C(O-, -CCOCO- or -S(O)2-, X6 is a bond,
-0- or NR19-, wherein R9 is: hydrogen or (C1_6)al kyl, “and Bl§ éFSR\I(H@?

(Cl _10)al kyl Ptlonally 15 substituted by cyano, hal 0, nitro, I% 12
NR 2C( O OR’&’QZW SSIRR 2C( O NR12R12, -NR 2C(NR 2)NR 2R 2, - OR ROT/USKRED7
-C(OOR 22, -C(ONRL7R12, -S(O)2NR'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‘ 0, -S(O2R 10, -C(OR -0, -C(OOR20, -C(ONR -DRrR221,

¥ & oSN S T AT A AU om0
(10 el o s g e

('€9_1) biheneloanuhI(€D,)8kel dnd RBkt bhekalfeBesliflidieailnas HydERn 6} al kyl and R2'

dt each occurrence I ndependently is hydrogen or (Ck_6)al kyI or (i)
(C3.,2) é@cd)aibyi kyh¢re @itain iR} any Heycho@Gsomaticojng sysleRy ot B)lbeopbstituted

Eg % %?%3? sté%? '5%0%5 m%t d%ﬁ%ﬁ%%{féﬂc@gﬁb? %a};@:ykég.?egyaTqéy: or
E)Ihlelng/l (@66‘%28?%'1 ﬁlﬂhg& c??(éyré ng ?@fﬁ% %ell"gl §1 sai Zzlacygl oal kyl ,

L e e e e b
- X4C( O) NREH Elg’?%m(om“ R AREDEYY %))‘ qlﬁ%@:&zzz -S VWO

,9%3%331‘%3@%5& PR BEIR ﬁﬁ%ﬁ?@”‘?@@%%ﬁﬁ%&% hgin X,

(52805t g R bt el Gy DS AT Bl ol e

occur r edegvativels pedividnill iyorhes btydiﬂﬂgﬁfcs of isofders) aldkgab phavhreraitioal etclmpmatﬂ% any
alicyclic or aromatic ring system present may be substituted 5 further by
1 to 5 Falteyrel- i ndependent |y sel ect ed from (C _6)alkyl, (C,_6)alkylidene,

hal | b t te C t ANR 2R 2 .
SNk 20 0 e P el fpsr 8 Bl g N BB Bmecoosh
XASR 2con XA R el gaoﬁyommap)awe;@mmmw&m) R 2,
_X40P(O) (ORB) ORL2,  ~X4OC( O) R13, -XANR 2C(O) R13, -XAS(O R 3.0 -X4S(0) 3R 3

and 15X4G¢)dRY8, inthilviiual moﬁﬁéx; or mlxture 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):



10 R12 and R 3 are as defined above; and the N-oxide derivatives, prodrug

- derivatives, protected #derivatives, individual isoners and gigéﬁ;@ﬁ of

i soners; and the pharmaceutically acceptable salts thereof. J18ta %er
particul ar HBYYPHENt, the present invention relates to a pReEFHaN&GT4cal
conposition which contains a conmpound of Fornmula | or a N-oxide derivative,
prodrug 15 derivative, individual isonmer or mxture of isoners or a

phar maceutical |y acceptable salt thereof in adm xture with one or nore
suitabl e excipients. In another particul ar enbodi nent, the present
invention relates to a nethod of tré&ating di sease in an animal in which
inhibition of a cysteine protease c prefent, inhibit or ameliorate the
pat hol ogy and/ or synpt omat ol ogy afth di sease, which nethod conprises 20
adnministering to the animal a therapeyisiRally effective amount of conpound
of Formula | or a N -oxide derivative;, prodrug derivative, individual
‘isomer or mxture of isonmers or a phgihaceutically acceptable salt thereof.
I n anot her particul ar enbodi nent, the present invention relates processes
for prepggiag,.compounds of Formula | and the N- oxi de derivatives, prodrug
derivative, protected 25 derivatives, individual isoners and m xtures of

i soners, and tRes phaipReBuinndald)vrapceptable salts thereof as set forth in
"Detail ed Description of the Invention". In another particul ar enbodi nent,

the present invention relates a conpoundgof Fornmula (I111): WO 00/55125 CAN
R4 in which: R is a gngup 02 For mul a (%) or éb): RNXX $ RR6 R7.-'" N
X4 N "Xi RS (b) RO X2 .. N X2 X% .
. \II\I “xe ROURY TNy
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 wherein: 5 SEP 2003 PCT/ US00/ 06747 X and X3 independently are -C(O)-
-S(0)3-, X is -CR8R9-, -CH2ERSR9- or -CRSROCH, - and X4:is -CHRLO-

-CH, CHR1- or -CHR30CH,-, wherein: 10 15 20 Rs is hydrogen or 5(38P 6083 ky! ,
RO is (i) wolBrekkyl or hal o-substituted(CE_6)alkyl opti orel/Ugoosashst i t ut ed
with -CR', -SR', -S(OR', -S(O2R', -C(OR', -C(OOR", -NRLkR -,

-NR 2C(O OR', -C(ONR'R122, -S(0)3NR 'R 2, -NR12C(0)NR11R 2 or

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

(C3_12) cycl oal kyl ((I) 3)al k I , hetero(C3.12)cycl oal kyl (Co-3)al kyl,

(C6_12)aryl (C0. 3) amtlyjrlemR d% Eia)BiikyYCyb)eikel, 3) al kyl and R12 is hydrogen

et or o{ C3. 12) Lytl BEIRY e VaR AR oe, (»%vf%&%ﬂm 1
neter o( G 17 SLY'ycycroaw%Co%%“ﬁi <F5’°pf%‘-’ YRR O o g

- X50R13, - X5SRI13, hef(edRL%olycHIGIIIRC3)alkTeal R'Is hyGo@i1@, )aXBNRI3R 4,
“XSNRL4C( O) OR13, -C(O NR| 3R 4, - S{O) 2NRL3RL4, -NR ' 4C( O NRL3R14 or

_ NRL4%( NRL4) NR13R (i) tegeghes with RS vhen & bokd RSy forms qrimeshglpng Se1arsethylsmron 003

et o1 o( Cae 2. ) eyor Bl ﬁa?mecl Srinigne ?%wfé‘?% RS RE P Y hyarony,

netero( . 1)ary! (el @ akilor i &WP;E qatBX’»le(n tar SORSIOE n P
het er o( C$- 1, ) pol ycycl oary e §9¥ yl an i's hyg(lgf;en or Cg 6) al kyl ,
or aromatic ring w1th available valences compnsmg R? are optionally

_ independently substituted with halo, nitro, cyano, (C,s)alkyl,

10 | halo-substituted(C, g)alkyl, -OR'S, -C(O)JR™, -C(O)OR™, -C(O)NRPRY,
-S(0),NRPR¥, -X’NRPR¥, X°NRPC(O)ORP, -X’NRPC(O)NR*R!* or
-XPNRPC(NRPNRPRY, wherein X is as defined above and each R?
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)OR", -NR'R™, -NR™C(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, -X5SRY, -S(0)RY, -S(0),RE, -C(O)ORE, -X°’NR’R™,

25 X5NRMC(O)YOR®, -C(O)NRPR™, -NRM™C(O)NR®*R™ 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™, -C{O)R', -C(O)OR™, -C(O)NRFRY,

-11-



"5 (iii) together wwth RS when X2 is -CHR9- forns trinethyl ene,
t et ranet hyl ene or phenyl ene-1, 2-di met hyl ene, optionally sybstitut wth 1
to 2 of hydroxy, oxo, (C 4)al kyl or methyl ene; wherein an;f' B &&P3 nul ar
atons of amoosmsmsatic ring with avail abl e val ences conpri $icrgise@oase
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, - X5NRL5C(O) NR15R 5 or

_X5NR15C( NR15NR15R15, wherein X5 is as defined above and each R15
i ndependent | yS(&),mHRé?géffI\ﬂ?clsRlélXBI)J‘RJ”IQ(D)ORHQI )E?NRW@(OWHFR&@ or
(Cl-4)alkyl; 15 i ndependent | hydro (C1_6)al kyl or as
def i ned above %Rgc(%”?@‘?&gxwmrem&g@ﬁeﬁi%w& gpyeior -S(02-, X is

?I ;oo?cci: 6) aI 1si&¥|\£'o% Orv(\egﬁrgg[hr}l[mas %lé/d% ci)ﬁgﬁn or (C1 6) al kyl, and R16 is

ute optionally substltuted W th
TR SR 00 em%ﬁ%%l ﬂ@ras%@léﬁbeloxﬁ(é?)@:\’ -NR'R12, -NR 20(O) CR',
C(O) NR'R 2 20 Rl% 12 or - NR 2C(NR 2) NR11R12 wherein R11 and
R 2 abe as dd{nme}ihychagme(n)(éﬁ Hilkyl c(r(ﬁ&lcsgubynﬂumi(@yfl)zam o@maialklylsubsututed
het er o( C3. 6) cycl o aI Kk , yl,
ot er o CHI Gy SRESSOR Ly FTOLEY: 1608 cSRLR S NRA S byt or

R ol s e, 17
- XSNR14Q€Q1Q§13,are'a@(C@hhH-§B$é; or(MRYECL S BARKR(&, Qﬁlkfd 14C(14) 13R14 Wﬂer ein

X5, R13 and R14 are as defi ned above; wherein an to 3 annul ar atons of

ané ar oglmqr@(Cn hzmcmml(@&lﬂﬂkglbK@&:ﬁ)@eﬁéﬁﬁ‘@ehﬂwhdmarsﬁ%gz)m%ﬁ@kﬂonaI |y
N
RIS Bt DS o B O N RrS (R %ﬁ?i’f%% %ﬁ’)‘x TSRS, wher ei n X5

and R15 m&m&s(ﬁmlﬁ’e¢(@m1élkld NRMC(O)NRI'J‘RH or NRMc(NRM)NRISRM,

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 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-



- .agceptable salts thereo

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, (ii)
(C, -6)al kyl or hal o-substituted(Ct_6)al kyl optionally substitu§feti 08 tn
-OR', -SRIWOMSHIZGR'', -S(ORE, -C(OR', -C(OOR11, -NRL1RPQT/US00/06747
-NR 2C(OOR11, -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, hetero(C5_12)aryl (C(, 3)al kyl, 10
(C9_,)polycycloaryl (CO_3)al kyl or tero(C8_12) pol ycycl oaryl (CO. 3) al kyl
optionally substituted wth R13, SCR&%,N -XSSR13, -S(OR13, -S(O, R13,
-C(O OR13, _X5NR13R14, - X5NRL4gk , -C(O NR13R14, -NR 4C(O) NR13R14 or
-NR 4C(N 14) NR13R14, wherein X5, R13 B*R14 are as defined above or (1v)
together with R2 forms trimethyl ene; B tetranethyl ene or
phenyl ene- 1, 2-di net hyl ene, opti onal Imsubst_i tuted with hydroxy, oxo, (C, -
15 4)al kyl or nmethylene or (v) togetfier with R3 forns ethyl ene,
trimethyl ene or tetranethylene; wherein any 1 to 3 annul ar atons of any
aronati ¢nwhivh: wi t h avai l abl e val ences conprising R4 optionally
i ndependent | élare substituted with halo, nitro, cyano, (C, _6)alkyl,
hal o- subst i t &t 60 goup phFRgula (R ED): - c(O) R15, - C(0O) OR15, - C(O) NR 5R15,
-S( O 2NR15R15, -X5NR15R 5, - X5NR15C(O) OR 5, _X5NR15C(O) NR15R15 or 20
X5NR35C( N 15) NR15R15, wheysepp X5 and RS are a$5 i ned above; and the
N-oxi de derivatives, prodig derivatiyes, rorgﬁted derivatives,
Jndividual isoners anﬁ\?@ i kerg of Rli»s]B SR e§ pharmaceutical ly
|, I n"anot her parfigylar enbodi nent, the present

invention relates to a méthod of treatifigRa Risease in an animal in which
cathepsin S activity contributes to the pathol ogy and/or 25 synpt omat ol ogy
of the disease, which netk®d conprising adnilii stering to the animl a
t herapeutically effective anmobunt of a conpound of Formula (1): WO
(c) 01553 3Rrelp-min which: R is a group of Formula (a) or (b): 5 wherein: 5
SEP 2003 :

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

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, |
-X*NREC(O)NRR 2, -X*NRZC(NR)NR R, -X*0R", -X*SRY,

X3C(O)ORY, X3C(O)NRIR 2, -X3S(0),NRMR 12, -X3P(O)(OR*ORY,
_X20P(0)(OR™OR, -X3NRPC(O)RY, -X*S(O)R?, -X3S(0),RY, -X>C(O)RY,
X3C(O)RM, -X3C(0)ORYM, -XP0OC(0)RY, -X*NRPC(O)RY, -X*NR*C(0O)OR™,

15 -X3C(O)NRMRY, -X38(0),NRM“R Y, -X3NRPC(O)NR“R Y,
SCNRBC(NRMINR MRS, -X*SRM -X*S(0)RY, -X*S(O),RY, -X*ORY, 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-



PCT/ US00/ 06747 X and X - independently are -C(O- or -CH S(O2-; R5 and
. R6 are hydrogen or (Ci- 6)al kyl; R and R$ are hydrogen or (C,__6)alkyl or as
defined bel ow; RO and RI10 |ndependently are (i) (C, _6)al kyI"cﬁSﬁEBn@ﬁ/ﬂl y
subst i t ut edv@ioniss2gano, 10 halo or nitro or (ii) a group PehrAsDeds7HT OM
-X3NR 2R 2, :x NRL'-C(0)OR -, -X3NRI2C(ONR 2R ', -X3NR 2C(NR 2)NR 2R 2,
- X30R12, -X3SR12, -X3C(OOR 2, -X3C(ONR 2R 2, -X3S5(0O, NR 2R 2,
S -X3P(O(ORI2)OR 2, -X30P(O(OR 2)0OR12, _X3NR 2C(O R13, -X3S(O R13,
_X3S(0) 2R13, -X3C(OR13, -X3C(OR 4, -x3c:(o OR14, -X30C(O) R14,
- X3NRL5C( O) RLbydrogenmi€hpakoRend whesin w@igh @) NRIUATBalkyXhSew)ydmilkR1 4yl
_X3NR15C( O) NR14R15, .- X3NR1 4R1ls, -X4SR14 S(O R14, S( O 3R14,
TX4OR14, or - RERFOAPRO y%é’céﬁ\l At '3%%’8 Ye OH&IQFWPEW@ Y R0 %m‘éte%gﬁa or

- (C1-6)al kyl en 10C BN nd nd | dr ogen,
Ec1_6g al Kyl DErff IRk TR edﬁztﬁd& 3?§F§y1 %%R i 's%?@fg%"al k! or
hal o- subst i tuLK&(@R‘%)W@bORRlA{‘*OS:(@)ISG 1§5NB(@R5MNR(7@®W®| kyl, 20

hetero(C3.1,)c cIoaIk (BC<:6 al kyl , ar%(IBé
het er &( C5. 12) & R{ 7 EKﬁcbe R, (E@'&?(@NRE)“R” or

T US00/ 0874 r%”ﬁg\iﬁﬁﬁ*bﬁ e e R g r e R e
cycl oal kyl , h%éermyicinaqilkﬁl@ aTo{;ﬁloalk?l@(‘l ﬁﬁﬂaﬁmet%&g yfap%mg%éosﬁg dod from

het er pol ycycl oaryl ring optio I's” substitute

-R16, -X40R 6(Ca%¥hﬂ?@,e)al%4$@@)fﬂclﬁ)awll@§§ﬂyl Rﬂlﬁv)p@%%@rﬁl@wﬂ(ﬁ%@ OR16,
-X40C(O)R 6, - X4NRLBRL7, -X4NR17%$LH on()@) “X4NRI7C(O) OR16, X4C(O) NR R17,
b

- X4S( ), NR16Rbgtera(g mpoheycpai e NIFEE wa)irfmsRN wherein X4 is

| ?832022 y:( oaf w{%%‘?&lﬁ%ﬁamﬁeﬁ Benae) os&&ﬁéaﬁéas)'ﬂ% F Gy oats
ECQ 12% poryg%{gﬁ(ﬁ%%ﬂ&ﬁlﬁf %@gﬁ%&@é@ ycycl oaryl (C0_6) al kyl

o 11 8 ot bopra(Bl pobtyelowpi R nprinciiah bk A3l aryl
hetero(C3.12) Cgt%lrooa%lrlkpollj(/c(;?l-ogr)yﬂ)rkl%/eltexpc()lggyc:lLozazy?Emé (ogt?onally is sufv)sntuted bya
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", -X4NR12C(NR1'2)NR12R]2, -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-



het ero(C5. 12) aryl (CO 6) al kyl, (C9-12) Pol ycycl oai yl (C0_6) al kyl and
hetero(C8_1, ) pol ycycl oaryl (:C8_6) al kyl , wherein said cyctoal kyl,

het erocycl oal kyl, aryl, heteroaryl, polycycloaryl or het er‘”p\él 859030331ryl
ring opti omabboyssizs substituted by a group sel ected from - REGUSeOSEIRLT i ,

- X4SR16, - X4S(O) RLG, - X4S(0 2R16, 15 -X4C(O) R16, -X4C(O) OR16, - X40C(O) R16,
- XANRL16R17, -XANRL7C(O) R16, -X4NRL7C(O OR1fi, -X4C(O NR 6R17,

- X4S(0) 2NR16R17, - X4ANRL7C( O NR16R17 or - X4NRL7C(NR ?)NR16R17, wherein X4,
R 6.and R 7 are as defined above; wherein wthi'n RO and/or R10 any
alicyclic or @r@hadilyl oprionadlystestingedbesianomplhsitoufSRiRFt ed further by 1

Cyano. hat o T LIRS PR ERR R AL RPN R e s ! dener 20
-X4NR ' C(O) OR N pR1 AAN SANR 2R 2, - X40R 2,

- X4SR12,C( )x4&?(83%§4‘2%%é%@% Néi@m @Xﬁ%éﬁéj '2, - X4P(0) (OR4) OR12,

- - X40P( O) ( OR )rIB) @R )BRICAITR REEDIRIFANBIR B GBY,R.°, -(45R B) IR, -SKPS( O , R13

and - X4C(O) R13, wherein X4, R2 and R 3 are as defined above, or 25 R4
t aken5t oget herS(QIR*h -KO)RG/ P (ORY, 1 ARORT oGEOMIRRi't INRERFor m t ri net hyl ene,

hydr oxy. " oxo SECLRRRYRERAC R T R R i o REP L ARSARRERN th ,W;t "
-C(OCO - ; £ 13 - 3 NR = i 9 i

o (o 6) al Ryl PSS and 0 bt & do B O 0k (sl U 6547 T 0"
(C1-10) al kyl leandrb@ )dyyloatlys(G, Dalkel (G, andily.q)alksl, deterdi(Cy Q)aryl (31 RRYE,

NR 20(O)OR 22, -NR 20O NR'2R 2, -NR 20(NRI2)NR 2R 22, _OR| .2, -SR 2,
~C(OCR 2, - dRo)Nrcwieapyl(Cog)alyy} Rrhatar(Gia)bicpeloyryiCRy.Qaliort apd R* at each

OP(OL(OR 2) OR 22, -NR 2 3. -S(OR A3 « R13, -C(ORI3, -OR20, -SR
20, i S(O ??2%}‘@@86}%?&%%5&5&%&3 9‘6{3"@)‘)6%9“- (0 N%o)Rzl, - NR220R221,
IV - (O R - (N 0 R0 R o, )DL ) NRZOR21

wherein R12 and are ds i ned above,

(C3_1,) cycl oafleyh4riQCo)akfyheterolat, oargl( Caodlkyle (Gl 9bickalbdraIQCO)alk Kydr,
(0= 2) 8V b fbicyctoan L Satish of Qi) (C, Sesebalie e, daticy
hetero(C, ¢)cycloalkyl(C, g)alkyl, phenyl(Cyg)alkyl or hetero(Cs o)aryl(Cog)atkyl,

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-



(09 17) bi cycl oaryl (0. 6) al kyl or hetero(C$_12) bi cycl oaryl (C0.6)alkyl and
R221 at each 10 occurrence i ndependently is hydrogen or &eg;}gkgy

(ii) (C3.12)cycl oal kyl (C0-6) al kyl, hetero(C3-12)cycl oal kyl

(C6-12) aryIWeoUsI kyl , heter o(CS_I yaryl (C0 )al kyl, PCT/US00/05747
(C9-1,)bicycloaryl (CO.6)al kyl or het er o( C8- 12) bi cycl oaryl (C0-6) al kyl or
(ii1) (C3_6)cycloal kyl (CD-6)al kyl, hetero(C3,.6)cycloal kyl (CO..6)al kyl,
phenyl (C0. 6) al kyl or hetero(C5. 6) aryI (C0-6)al kyl, 15 wherein said

cycl oal kyl , hegerocycloalkyl heny| _or heteroaryl is substituted by
X40R22, - X4SRR’ 18 hysmgeep Vel a5(28)ds e belowEmd) Ro22, - X4C( 0) OR222,

e AT RS R o SRR 90 e

above, RZZ#nd, Balb,@Btré)- mﬂfoaLml‘f@ &R A) IHEC(O)NRIZRY,
het er o( C3. 6) cycl oal Kyl CO-6) al k}/ 20 phenyl ( C0-6) al kyl or
het er o( C5NB)“&IMR [BB0R @R”,aﬁﬂ RQCKOéfDRéaéHOONBdT 1én&@)ﬂﬁh‘dﬁbendent ly is

A A A AT N 1 A

I d I 14 6 bi I b d
e cpom LB goi 8 S S e syt P (o
- XANR' 2C(NRPZYDIR'2RNRISCG M@B‘IZ{B OXMRRREZ, -S(SENFIIORL AR SCRATRORNR22R12,

X4S(0) 2NR 2R 22, -X4P(OS)(O?3 ) OR 22 S O)(OR3)OR 22, IX40C(O Ri 3,
CX4NR 2CHRRCENRY RyBereiRI SR}, K anda avsenaieBprl shovarm (@) ngdp R 2 and

el ow - FaleHegPR %683 JeoB S BB OB W ogen.
uner ofh oy SR B R Clpn R BRI RS Y

" -NR 2R 2 heteMRTR2LpO)ySR13aryH R 2130 OvhiRERRRR, cyclobdlRyT,-He(eNl2bNRH2RyE, - OR 2,

-SR 2, -COOR 2, -C(ONRL R12," -S(O,NR 2R 2, 5 -P(O (OR 2)OR"2,
- OP( O) ( Otz ol yaxrRpacd o) m@polyg(cgamlsmgnsp@)\aﬂmis subsgpugdyR groufoR14, - SR

R 52% 3 %ﬁtéd ffRi%%c%?&ﬁf%( 9@ QRX4 ?@ %M%)ng%é? O)RNSRl4R15
or -X*C(O)OR', -X*OC(O)RS, -X*NR¥RY, X“NR”C(O)RIG, X‘NR”C(O)OR'G,

15 -X'C(O)NRRY, -X*S(0),NRRY, -X*NRVC(O)NR*R! or -X*NRVCINR')NRR,
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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_NR35C(NR 5) NR14R15, wherein R 2,, R13, R14 and R S are as defined above,
or (ii) a group selected firem (C3_12)cycl oal kyl (CO_6) al kyl,,

het er o C3. 17) cycl oal kyl ( Ca6)al kyl , 10 (C6-17)aryl (C 6)al kyl= 3 SEP 2003
het er o( Cs- W&)045§126 CO. 6) al kyl , ((39_17) pol ycycl oaryl ( CQ6) al kKPETARE/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(OR 6, -X4S(O,R 6, .- X4C(O R16 - X4C( O OR16, - X40C(O) R16,

- X4ANR16R17, -X4NR17C(O R16, X4 - X4C( O) NR16R17,

- X4S(0) 7NR16R17, XANRL7C(0) NRIJ@Rl or %& 4N NR 7) NRL6R17, wherein X4,
R16 and R 7 are as defined abovE; reipgwithin RO and/or "R 1 any
‘aticyclic or aromatic ring sysﬁemp es@At gAmy. be substituted further by 1
to 5 radicals independently selecte from (ClL.6)al kyl, (Ci1-6)alkylidene,
cyano, hal o, hal o-substituted (Cl-4)al kyl, nitro, -X4NR12R12,

-X4ANR13C(O OR 2, -x4NR12C(O NR12R 2, _X4NR12C(NR 2) NR12R 2, 20 - X4OR12,
-X4SR 2, -X4C(OOR', -X4C(ONR 2R 2, -X4S(O,NR17-R 2, -X4P(O(OR3)OR 7-,
- X40P( O) (OR3) OR12, -X40C(OQ R13, -X4NR 7-C(O R 3, -X4S(OR13, -X45(0 7R13
and - X4C(O R13, wherein X4, R12 and R13 are as defined above, or R4 and R2

taken tao rp 4t
phenyl e ng%ﬂ;l %I a%d ée%%h méhﬁggr}l%ﬁt ﬁ}'ﬁggﬁast I 'tt %&ﬂ}f 4 KNHP h%caldbonx%}?még)( 0 or
et hyl enghiclPthey &e%ﬂﬁﬁtﬁhcﬁ@d io@ﬂe{t:pgéyc\mﬂkyléﬁe@m & h@argeh ea, Qanhi:al? ipot h R4

and R3 are attached form (C3-8)cycloal kyl ene or Cf 8) het er ocycl oal kyl ene;
Lor an N-Oxistheylerdaliatli hpeerowsedmticldelkwé@a,s\)@kyllomdmlmkawllrnaﬂsdmﬁ Rihig

"ol Ul refOOB I SBGRRIE Raf PR b SOEkR. (6 0B e B Gordg oG (s

PCT/ USOO,SMM in Whl ch R3 and R4 are each hydrogen or (Cl-6)al kyl, or
t oget her W'th the carbon atomto which they are both attached form
(C3.5) cycl Oa|1kﬁh&tﬁa, paR&ulf embddipgRen thd preseht t)vahiyn teldis td the use of a
(C6.12)aryl (C1 t)al kyl, hetero(C5_12)aryl (Cl-6)al kyl, (C5)al kyI or

cycl ohexdpmpeepd, ot

hetero(C3_12) cycI oal kyl, (C6_3,)aryl(Ca.6)al kyl or hetero(C5_1,)aryl (Co

6)al kyl . I'n another particular enbgdi nent, the present invention relates to
the use of a | 2N
LN AC
R j<R4
R3
@
10 in which:

R! is a group of Formula (a) or (b):

11 2
(2) (b)
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;

-17-
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conpound of Forrmula (I): m10 in which: R is a group of Forrrula('a) or
(b): R5R9R8R5R9R~N1111X1R1NR7vvnere|n| X and X

i ndependently are -C(O -"or -CH2S(O, 15 R5 and R6 are hy g 3
(C1_6) al kylwo¥éresd285 are hydrogen or (Cl_6) al kyl or as defip EE{L%

WO 00/ 55125 5 SEP 2003 PCr/ US00/ 06747 R9 and R O independently are (|)
(C-6)al kyl optionally substituted with cyano, halo or nitro or (ii) a
group selected from-X3NR 2R 2, -X3NR12C(O ORI '-, -X3NR12C(O NR 2R12,

- X3NR 2C(NR12) NR 2R 2, -X30R 2, -X3SR12, -X3C(OOR 2, -X3C(ONR 2R 2,

-X3S(0), NR ' -R 2, RX3R{Q{aR2h@Rtiz areﬁ(ly(@gen@d 06 )y Rt ute X ANREREO) R 3,
-XI'S(OR13, -X3S(O) 2R13, -X3C(ORL3, -X3 N)R - X3C(O) OR14, - X30C( O) R14,
- X3NR15C( O) RLh2lo-oxpra sxiiidp @rup selestadfro 2, -KABG(OMRYRLS, -

- X3NR15C( O) NR X OR 4,

BT S ST Onise %@@@%ﬁiﬁ% wxéé%“ B Klene, xa is a
bond Cl- 6)wi 2 dent |y i
hodrogen. (0 o, KEo Rk R SIOR E?@?@Wﬂﬁf}ﬂ@ Te (L1 6)al kyl
or halso- subst FX1OR(OWTR R kKFNR RTAOIRS?, (m(maa%ywsiawfl xaeyarkyl,

et or o Co. 12) SR EEB ByRIPIOR * HSOGI Bty KUK SEOONR I BRIPIOB.
and vher eTn pﬁ? ?ﬁ*ﬁlﬁﬁily'- R e RN bR B e kyir aryl, 15
e o oYL, EOICh e el SO R Y12
- X4S(0) 2R16, -X*NRMR'S, wherein X*is (C,¢)alkylene, X* is a bond or (C, ¢)alkylene, R'? at each
10 occurrence independently is hydrogen, (C,.¢)alkyl or hﬂo—subsﬁtuted (C,s)alkyl, R??
is (C;.s)alkyl or halo-substituted (C, 3)alkyl, R' is (C,.p5)cycloalkyl(Cy ¢ )alkyl,
hetero(C,.15)cycloalkyl(Cy.e)alkyl, (Cqy2)aryl(Cyg)alkyl, hetero(Cs 1)aryl(Cy ¢)alkyl,
(Cs.12)polycycloaryl(Co.s)alkyl or hetero(Cs.ia)polycycloaryl(Cy ¢)alkyl and RY is
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*NRR", -X*NR"C(O)R Y,
-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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- X4C(O) R16, -X4C(O) OR16, -X40C(O) R16, -X4NR 6R17, - X4NR 7C(O) R16,

- XANR17C( Q) OR16, -X4C(O NR:6R 7, -X4S(0O), NRL6R17, - X4NRL7C( %@%6@]&735”
- X4NR17C(N 17) NR] 6R17, wherein X4 is a bond or (CL.6)al kyleng,

. hydrogen ow®@@/5505- 6) al kyl and R17 is (C3.17)cycl oal kyl ( COPGY/HEMNAET47
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 (| ii) a group selected from
(C3_12) cycl oal k I (CD 6)al kyl - hetero CB 12 cI oal kyI ((I) 6) al kyl ,
(C6-12) aryl (GKDSR {CRYR’ )NRq Yssl(lf@:gm B yin J 265 2 dgjned above; wherein
(C9_I,)polyc vl ),ak

het ar ol 08, 12U By er a1 ey B o omptis e gmepresy gy g fubstiuted

het er ocycl oalgyher 13 b 5 radiEdEinRBpSHG )é%é&h@a{ fkyDeteHng W&xsl oaryl
ring optionally E|zrsb§fsubs?triﬁtute 15 aemgggup sel ect ega ryo(r?;ﬁt Q?lé OR16,

XANRIGRL7, - XANRLTO ‘“m‘t@’l‘%‘cﬁ?@o@m a0 O E‘é&%’m 9ris
_X4S(0) |\|R16R¥‘7NR¥a c% ﬁNBr &ng \7\0?5’6@ %‘gl% SEP 2001

gg‘rll #Sgoéggzg %@Eﬁwc&%@#%w%ﬂ&?ﬁ%ﬁg any ﬁ(cyﬁﬁﬂ{ﬁg: :ﬁgngtsi cring
T e L i

“XANR 20(NR 2) NR 28 2. -XAORI2, -XASRI2. . - X4C(O) ORI >§ C(ONR 2R 2,
- X4S(0) 2NRI2R ' -, Rtalspcpgedien piisk B anclogR{ppksp t@%ﬁ‘%‘@‘lﬂfé‘ 015(&00( O R13,

= X4NR. 2C(O R 4S }gﬁﬂ a@‘ﬁ’ 12
and 3 are ;tgm @lﬁhﬁc{:ﬁ*gz@%&th i &%1 &%enﬁ?glgné er w ﬁm] Qﬁév lll:et aken
together wt h,yaa)xfyods,m &Qngﬂﬁyw@t byd ene, tetranethyl ene or

phenyl ene-1, 2-di net hyl ene, optionally substituted with hydroxy, 0X0 or

met hyl ene; and R' Rél&-m@h%eﬁéu&rg@)1§(0®€@) or -SEPB).E'B» a2 or -S(O) 2-,
X6 is a bon

nR9 is n or,Cl-6)al kyl, and
R18 is (i) ( OI‘@O‘)OaIOrE pﬁhﬁf?é?h?%ﬂﬁ@?gw&% ﬁé"ggﬁ ,lg Kal o, nitro,
~NR 2R 2, (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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15 NR1I2C(OOR 2, -NR 2C(ONR 2R 2, -NR 2C(NR12)NR 2R 2, -OR '-, -SR 12,

"AOR2 -GN 2R 2, (0 2NR 2R 2 -P(O)(OR2)..©R2
_OP(O (R 2R 22. -NR ' -C(ORI3, -S(OR 3, -S(0,R33, -c(ORBEPAY]
-SR20, - S 9&5’651’53(0) R20, -C(O R211, -C(O) OR20. -C(O)NR2 S0ONRH3OR * |

-NR2' C(O) R20, -NR21C(O 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 kyl (C0-6) al kyl, hetero(C3.12)cycl oal kyl (Ca6) al kyl ,

C6_, 2 | (C0 235, 2H) 2D g
ECQt gglr)éyc(:logir%@)%a eéﬁﬁﬁé he)gero(@&% ) %%))QR((K) 6) al kyl and

R21 at each aKENRPENG a@eeﬁwi fNRd?RG %efé’in X€ls &) dekikyd . or (i)
(C3_1,)cycl oal kyl (CO 6) al kyl, hetero(C3_12)cycl oal kyl (C0_6) al kyl , 25

(C6-1,)aryl (O@bﬁ)’@lﬂ?ylb (CWWMWCMWY%Q@M@@MMRYI(Caa)alkyl
(C9- 12) bi cycl oaryl f or  hetero((C8-12 bjl3c cl garyl (Ca6) al kyl or
(iii) (C3_6)cyiesd %yTaP@é%’)%ﬁergﬁs s)afbﬂ(ﬁoe}a!}f(yten PRl QEPHTEASE 6) al kyl |

phenyl CO0_6) al, 5%@133](]) ﬂ(g Sq{d;aﬂﬂ%g?’g @é]‘i/ k% v@e lgjuﬂﬁherelaﬂc%i‘ﬁd c 911|a gl kyl ,

heterocycloalk i’s su 1rg
- X4SR2222, - 518 preséfh4y) beRubstitntéd ErfleRB 22@ 512619 andeﬁltg( WO
00/ 55125 5 SEP 2003 PCTI USOQ'06747 - X4C( O) NR2 - X4ANR'- R 3,

- §fm§2 gg(( ﬁ) R;)sﬁszmgmﬁoﬁd@)s)@lm (C,.e)alkPURRR 3PUO), gmzm&sobs;'it?tecll ((_:M)‘alkyl,

- er. S Jed aboye, -' s

(C3_6) cycl oal kryir‘e 0%3"31 Ryt ,Xq H@t@@ f?%%ﬂ&iﬁ &(FWR?BEG) al kyl ,

phenyl (C. 6) al kyk ka( %k&d kyrd R2 breccurrence 5
i ndependent | y | s b@% §1 or %@@}6‘ FKyl; \hhje(rce?yﬁa%}m f%{ﬁi(@lﬁﬁany “alicyclic
or aregatic rmwwmpxéme)(omwné wlom(ot)cqmé JOR Y DHfeyC(OyR®, to 5 -
radi cal s i ndependent | sel ected from (Cl-6)al (Cl 6) al kyl i dene, cyano,
hal o, hal o- subé’t“]NRhCé%)R t1X“S)(@DR<&/|-X“SGQ iRIE)and %ﬁé@iﬁamhermm RBE@IOR 2,

- X4NR 2C( O) NR 2, NR'"-)NR'R'-, -X40OR '-, -X4SR12,

- X4C(O) OR R f%ﬁxffg 0"%(10 - X4S(0) 3NR 2R 2. - X4P( O) ( OR3) OR12,

i an 8{‘%)13, W é% R G OED ofined abover O
R*is hydrogen, (C,¢alkyl or as defined below; and

15 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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R2 is hydrogen or (Cl-6)alkyl or as defined below, R3 is hydrogen,
(C]-6)alkyl or as defined bel’ow, and 15 R4 is (i) hyergen or, gEé @Dgl kyl ,
wherein said alkyl is optionally substituted with cyano, halso

-NR 'R -, WQRUSSIZ) OR1-, -NR-C(ONR'R', -NR'-C(NR12) NRETARB0V067¢5R
-SR', -CCOOR"', -C(ONRL-'"R2, -S(O,NR'"R"', -P(O(OR12 )OR12,
-OP(O(OR2)OR 2, -NR'"C(OR13, -S(OR13, -S(O,R 3, -C(OR13, -O0OR14,

-SR 4, -S(OR 4, -5(0), R14, C(O)R‘ 4, -C(OOR14, -OC(OR14, -NRI4R15, 20
-NR 5C(O R14,  _NR15C(O) OR34, -C(ONRI 4R15, - S( O, NR 4R1}Eé - NRlSCéO) NR14R15
or - lemspwmyr%wvﬁewbsuum%fu“ﬂm hip Riadicalsdndepertepified above,

ﬁ;t g,\lr Io% ¥ 1%{33 cyc aﬁ{zfld% Qﬁ%’ %elﬁ%gﬁﬂagfbé%é“g%&“&h%kﬂlkyl nitro,

het er o( C@(@uﬂ‘y' X@‘Pﬂ)—@t(’fi)\dR" (NR PCROINICTR T 0 WIR(CG NROYER KR}, and
hetero(Cs$-1,) cycI oazyl (C. 6) al kyl , V\,her ei n said cycloal kyl,
het er ocyeX’@RlE SR, yK‘*C(ZBORéT, @KKKOQNR”BM EASCORMRIR'Ar het er pol ycycl oar yl

ElngRo t| aI léléﬁ’ﬁubsal t@ éR@ %ﬁ) gl %Eﬁﬁ%(%f)gg %E@QB‘C?CO])%&
Ziig?'cfz@%é?&%”%%%@e?“ wﬁ%&%@cﬁ@% AP, wherein xa

R16 and R17 aRearﬁﬁlﬂﬁfcéﬂk@% 1l ayen thhah bk, WittahighyRheasnd/ or R 0 any
alicyclic or -20 WD 00/55125 - 5 SEP 2003 PCT/ US00/ 06747 aronatic ring

syst em pphewlneidydinetisidsst dptionaty substithied viith Mydrexys oxadl meth¥eim@ependent | y
L SO Bl ST RBES eL AL
- X4N 4 §ANR12R 2,

X4 S(Ricﬁf c&g @%l Bkg%éﬁﬁéﬁ%&%gﬁe&x&’ oP %@é%y? gégffz&g%(m@( OR 3.

- XANR12 CaedRiide, indX#8(4)i Rker and 264:80£k oRisdmerd or X4h{r)abadicaliyereptabledalt R12
and R13 are as defined above, or R4 and R2 taken together form

t ri met hy theref, M@Mrﬂemmwwéaoftbﬁmu@qe 1, 2-di et hyl ene, optionally
substituted with hydroxy, oxo or nmethylene, or R4 and R3 together with the
carbon atomto which both R4 and R3 are attached form 10

(C3_&) cycl oal kyl ene or (C3-$) het grogycl oal kyl ene; or an N-oxide derivative,

prodr ug RIL_ &rﬁ%N
N |
S OR3P R

‘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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derivative, individual isonmer and m xtures of isoners; or a
pharmaceutical |y acceptiable salt thereof, but excluding conp ﬁ;gﬁjs @3 t he
formula RI1\ in which R3 and R4 are each hydrogen or (Cl1_6)al 3

t oget her wwoodSg2car bon atomto 15 which they are bot h attCaalseeod7ér m
(C3.5)cycl oal kyl ene; R5 is 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 R 8 is

het er o( C3_12) cycl oal kyl, (C6_12)aryl %Co 6) al kyl or hetero(C5_12)aryl (Co.
6)al kyl, in the manufacture of a ne carrent for treating a disease in an
animal in which cathepsin S activi Nibutes to the pat hol ogy and/ or
synpt omat ol ogy of the disease. ZIQI/I’ her particul ar enbodi nent, the
present invention relates to a nethod R reating a disease in an aninal
in which cathepsin S activity contri b@t es to the pathol ogy and/or

synpt omat ol ogy of the di sease, whi ch(ﬂﬁt}et hod conprising adm nistering to the
animal a therapeutically effective amount of a conpound of Formula (I111):
-21 WD 00/55125 (m in which: R is a group of Formula (a) or (b): R6 R,
NIX1X1 RP-WhiRl4' x3° NX1X" R5 R5 5 wherein: a. 5 SEP 2003 PCT/ US00/ 06747
X1 and. X3 ingde or -S(0)2-, X2 is -CR8R9-, -CH2CR$RO-
or - CRBRIOCH, - R R&EQQMF%HE&&%@ , CHR10- or -CHR OCH,-, wherein: R8 is
hydrogen or (Cl-6)alkyl, 10 R9is (i) (Cl_6)alkyl or

hal o- substi t ut ed( CE_6) al kyl optionally ubstituted with -OR', -SR',
SOR. -SORR, -GOF, UGN K2 2 |

11{5 RS

(@) (b)

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
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-NR 2C(OOR', C(ONR'R 22, -S(O2NR11R12, -NR 2C(ONR 1R 2 or

-NR 2C(NR12) NR R 2, wherein R' is hydrogen, (Cl.6)alKkyl;

(C3_12) cycl oal kyl(CI) 3) al kyI het er o( C3_12) cycl oal kyl ( CO. 3)‘a5k$EE 2ﬂ&3

(C6. 12) ar ywoam/s3y2al kyl or het ero(C5_I,)aryl (C0. 3) al kyl andPRI2ZBoWas74ydr 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 ( C0. 3) al kyI (C9., 2)pol ycycl oaryl (0. 3) al kyl or

het er o( C$_12) pol ycycl o (CQB aIk I ionally substituted with -R 3, 20
- XSOR' 3, - XSSR13, met&ﬂ@)ﬂ%é is SCQe) Rl alky%@@))mssl, -C( O OR13, - X5NR13R14,

~ X5NRL4C( O) OR13, O NR13R14
- NRL4C( ﬁ(Rl)Af) NR13RERF OQEE;}@R# R@l&qﬁmﬁﬁ vy arYlé‘%ON&;&‘fY 0/ 255125 5 SEP 2003

PCT/ USO0/ 06747 N%é{%{t@ﬂ %f,i‘,%](é )§ g,l(:? . Q?Arg(b y’f))@l kyl,
het ero(C3. 1, ) cycl a?:kllk b, gsg gﬂ(
hetero(C. 1,,) a?lyl Kefddo@)2)) izcyclc@yl@co)smkmw Ré)“as Wc(régam?o:)r atmdlkﬁror

het er o( CB. ,,)pol ycycl oaryl ( COS yal kyl and R14 is hydrogen or (C 6) al kyl ,
or 55(iii) toget h@m togather REthREWhen X jss CHERfcms gimeh Yﬁlﬁqartqﬂf?}?'l Ene or

tetral net hyl ene or ggen%/é_&%é"y d| %‘h 81}%Ptl O@%“P#% t| tut ed W th
1 to 2 of hydroxy? B

annul ar at ons of | ol ! L ri SI ng RO
are optionally i%%%éﬁ%ngiﬁlgt st Fmﬁl%%c?ﬁy\n@dty latﬁaz’ledg}{'ﬁnﬁ@g%ﬁ?gﬁo

(C,_6)al kyl, 10 habmatetiss withtaeail{R vHmek ydbmpHORE, are Gt@nRLp, - C(O) OR S,
“C(ONR 5RI5, -S(O,NRI5R 5, -X5NRI5R 5, - X5NR15C(O) OR35,
- X5NRL5C( O) NR15 R1iBdenendents RS AR FSRABER 0. ¢Hareih/kyhs as defined above

e NS Pt R
defined above; an@(oﬁﬁRﬂf@US XNRER, W@@@R’S XFEOCONRRIQr2-, X s
@ bond, -0-or SXNRBC(INRBNR PR, wherein X is as defined above and each R
independently is hydrogen or (C,.¢)alkyl, and
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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-NRI' -, wherein R' is hydrogen or (Cl-6)alkyl, and R16 is (i) (CI-6)aI kyl

or haI o-substituted(C :6)al kyl optionally substltut ed with
-S(O R, W C(O)R' -C(OOR', -NR'R"' NR’ZC(O) %252) RR"
20 -NR" 12 or -NR 12(:( NR12) NR R12, wher ein R WYRIE as

defi ned above or (ii) (C3-6)cycloal kyl (C0. 3)al kyl,
het ero( C3- 6) cycl oal kyl (CO_3)al kyl, (C6-,,)aryl (CO_ 3) al kyl ,
het er o( C5-13) aryl (C0-3)al kyl, (C4-1,)pol ycycl oaryl (CO 3) al kyI or

R LR LN TR LT S TR TR
- XSNR14C( O) ORIENR ' L(ERURNBRRY, whieiIXY £)dIR° 3fd%kd defined-abR4 C( NR34) NR' 3R74,

wherein X5, R 3 and Rl4 are as defined above; wherein any 1 to 3 annular
atoms of any Rit i6 aeiiogen P wpikel @\Példﬁﬁmdebw,ences conprising R16

t Il tl I t
(1 yal k1 | habBoden (Ce B Bt bibend” * o ks VG or
(O AR 5RI 5,z
NS SRS, S S SR e %%9%%*4%99 A1 e} QB
wher ei n MhaDH“R-:BERIar E(Cla)R"d@‘(DﬁRd‘ alR", RZ(CD)S)HWGNRQRPI- or (C.6)alkyl or
as defined bel ow ég;o @(b 1 io)alkyl or as defined below and 5
R4 is (i -NRHDPRA @(CP)}\IF( &?\Eﬁ DR o-FROGINRUDNB{ B, gheteivy | |
540 RN Bl € S S0 50
- NR12C( NRie2d {1, )E§ 11&%1@0%&3/1 R:Maﬁ%/l(‘(&éé)aﬁ%/? hél oggf | Bﬁ?w % Or (iii)

(C3_12) cycl oal’kyl( CO hef’ero
(C6_1@) Y. M}ﬁmy@wakﬂ@m}aﬁwbmd(%ocﬂlﬁ)amli/dyma@)(@wylﬁwl dxﬂlonally substltuted

(9. 17) pol yc L Q r hete o(Cs 1 ol oaryl (CO 3) al kyl
opt i ona|Wl§h dXSS\R‘)‘ %ﬁﬁg -S(REREA , 3C @%Qé‘%i M‘%‘%k‘) R13, -S(O) 3R13,
- (O ORLgs 3¢ BNR Q 9 14 AC(O NR13R 4 or
NRLAG N Nﬁ%f@%ﬁ H@%ﬁ%*&&%ﬂﬁﬂ R IR R R dwove or (i v)
t oget herwhdréil XR2RIPOIMAR ¢ ik AN RBove drefv) ARty WRRAR> fHIms trimethylene,
phenyl ene-1, 2- di met hyl ene, optionally substituted w th hydroxy; ~oxo;, (Ci_~
tetramethylene or pheny]ene—l .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, ¢)alkyl, -OR", -C(O)RY, -C(O)OR®, -C(O)NR''RY,
-S(0),NR*RY, -X5NR¥RP, -X*NRPC(O)OR Y, -XNRPC(O)NRPR!S 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 p9
R R
H

11 2
R N Z
H

o} R® R*

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.



15 4)al kyl or nethylene or (v) together with R3 forns ethyl ene,
trimethyl ene or tetranethylede; wherein any 1 to 3 anauf ar waSOngdjﬂ[]@ny
aromatic ri i avai |l abl e val ences conprising R4 optio
i ndependenb{l@"@%bﬁiﬂsubsti tuted with halo, nitro, cyano, (Clgg*’bgwﬁ?”
hal o- substituted(d _6)al kyl, -OR15, -C(OR S, -C(COOR S, -C(O NRL5R15,
-S(O) 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

1

N- oxi de IvatLVve o ek | ' i R i j nd ures of
i somer s;C@T\‘a aﬁﬁﬁr\érﬁlrr%c (Easu :Ee(&:‘(g(iqgfsg\ég)tgwgﬁqﬁéggq}/(tbg%ﬁ%{ﬂeo% %Eoétés'lé?(c itj(tjo‘T ng
conpoundgalefl.t he fornula R11 1~1 in which R3 and R4 are each hydrogen or
(C1-6)al kyl, or together with the carbon atomto 25 which they are both
attached f or nin @RUBY pyrttwWad doyhhogivegnt Rbe preseny thvegfeom relateg Githepad @d ; Rl i s
(C6_12)ar n:}éq@ @f%l kyl., tero(C5_12)aryl (Cl-6)al kyl, (C4-5) alkyl or
cycl ohexﬁﬂy ‘WVI, grg! is -24 WO 00/55125 5 SEP 2U 13 PCT/ US00/ 06747
C(O R18 wherein R18 is hetero(C3-12)cycloal kyl, (C6_12)aryl (C0.6)al kyl or
heters(C5_,2)aryl (CO_ 6)al kyl. Ingother particular enbodi ment, the
present invention relates to the use of gNconpound of Formula (111): 5 Rl
in which: R is a group of Formyia &r (b): R 6 1 R,NLXO, xl."'~
R7,.., N X4, X3 N~X1X R5 RS wherein: r15

R

iy,
/ in which:

R!is a group of Formula (2) or (b):

RS
RO _X § L NLLX X §
\N/ ~ 17 RT/ \Xq_r \N/ \XI/
1'{5 R’
(a) (b)
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- ' =



20 X and

- - CH2CR R9-

X3 independently are -C(O- or -5(0)2-, X2 is -CRSR9 -,
or -CRBROCH,:rand Xa is -CHRLl-, -CH, CHRLO- or -CHR OCH

“.wherein: R8 is hydrogen“or (Cl_6)alkyl, ROis (i) (Cl1_6)al kyr HrSEP 2003

hal o- subst
-S(O R11,

iWOORERIE3. 6) al kyl optionally substituted with - GRT/USIGRE747
-3(0,R11, -C(OR', -C(OOR', -NR'R 2, -NR 2C(O) OR11,

(O NR'R12, -S(O2NR'R 2, -NR 20(O NR'R 22 or -NR 2C(NR12) NR'R12, wherein

R' is hydr

het er o( C3_
het er o( C5_

ogen, (C _6)alkyl, (C3_12)cycloal kyl (C0. 3) al kyl,

2 | oal kyl (CO. 3)al kyl, (Cs.,, | (CO 3) al kyl
,23 g)r/)cll ?1%5@%&;lﬂwl)((gwaa%hﬂh(éasz)mm%ygr&%ﬁf(l&o.s)ail&lg)é) alorkyl , or (ii)

(Go. 3. )a y1 (0. 5) Ayt BRAE T el GUINITAstId) BT

het er o( C5-
het er o( C8-
- X50R13, -

12)a Y1 (S80RIBLKIRY, (SBHAR) Oy RYC oADK L CO@)atky! or
12) pol ycycl oaryl (CO 3%)@?-@8%%% onal I&?ﬂsubsgi tuted with -R13,

X5SR13, ~XR)RI3 XIS EP(CROB., -COONRIR - S ERER 4, - X5NR13R14,

- X5NRL4C( O) OR13, - (O NRL3R14,, S(O,, NRI3R14. 5 - NRL4C( O, NR 3R14 or
-NR 48(NR14) NR13 Rl‘%ﬁzq\ﬁ\@r)gﬁ#R%Smi‘ é‘%éHB?) ”Rﬁf‘emﬂe@hg% ispbprider

(S-12 e e (il oty RSB o (91

(Cs_12) pol

and R 4 is hydrogen or

-CHRO- for

I N I | (CO- 3) al kyl
Tove St koo elol Sl gy o (00

ns ti nethedre(ie s Catakily(Grepadycycishend el of- di met hyl ene,

optionally substituted with 1 to 2 of hydyox 0XO,, (C1-4)al kyl .or
met hyl ene; wher ei rpeéﬁﬁel(dgflfsffi’l%cy&]ﬁﬁﬂ'?(g:ﬂ-3 &%{‘3{1@“@]4Wdr%ﬁeaﬁ9ét@eﬁ)%lkﬂg°w th

avai lygbl e
wi t h hal o,

15

20

25

T e RS b 18w IR EARA o¥ins ERAGRABHS Bl tYRAL of ut ed
phenylene-1,2-dimethylene, optionally substituted with 1 to 2 of hydroxy,
0x0, (C,.)alkyl 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,
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;

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*,
-NREC(O)NR!R? or -NRMPCINR¥*NR!'R'?, 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",
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15 hal o-substituted(Cl1_6)al kyl, -OR', C(O)R‘S -C(OOR 5, -C(ONR 5R15,
-S(0O) 2 R15R15, X5NR15%5 '-X5NR15C(O)O;\’f5 -é(SNElSC(O)J(;IRLSg SEPrUU3
- X5NR15C( NS 15 erein X5 is as defined above and e
i ndependent |y %éﬁydr ogen or (G .6)alkyl, and R10 is hydr og‘gﬁmgﬁ){s&"
Yal 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)
(Ci 6)a| kyI QKSNjaab st (%ﬁ:{ié 4- ool BiRonal |y substituted with

, -SR" N%o @)‘Uﬂj ot &Yd))cb?ﬁ)%?%?-NRRz -NR12C( O OR",
_C(0)NR'R 22, G(NRi‘?I@R@NWhma] x% lemm R)deRidd shoveyveeadimaky and K' 2
are as def i ned above, (L) (CSGchoaIkyI C0. 3) al kyl,
het er o( C3. 6) dy!ePGRPWiT %tems ) HNarpmati¢ Gag With 4 gilq V%‘)fﬁﬁmﬂpﬂsmg RS

et o o - 1, ATy Ry Rk y = R H B HRERAT R Gip GBI 1 1 t0 2 o

"R13, - X5OR Balor KSSRIBAC RLOR 15, SC@RRLICOBRIOR@)NRYNRL3RL4, -26 WO
00/ 55125 5 SEP 2003 PO P800/ 06547 XSNF?14&0 OR13, Igzao NR 3R14,

_NR14C( O) NR13KO)- MR “RRRIZSRUR 1 ) X INREG(O)IRF SIANRECEIRERMEoR 4 are as
defi ned above in.an to 3 annul ar . atonms of any aromatic ring with
avai | abl e val" %%E&M% "Fiiet’femégtainéﬁai ¥¢ 28 deldnrdipbieYss | y are substituted
wi th hal o, substi tuted(C3. 6)al kyl, -ORL5,
- C( O R15, c?@%g&g%[@%%@%@hﬁg’%@%%bms - X5NRL5RL5,

_ X5NR3SC( O) ORESs hydiiiR, @ SARLS B Seifed bed$NR3EC( NR 5) NRLSR15, wherein X5

.and RS are as defined above; R2 is hydrogen or (CLl.6)al kyl or as defined

‘bel oW R3 | S yﬁ@b‘@@mgﬂ(lﬂil) (L(O;)séﬂlkxllor balosgbstshiedd) Jadiybupticnally Sibstditeds (i)

R T e SRS %ﬁ%m'g{o)g% lo? F&&ESI( g;@%ﬁ& d(‘)&?&byl Cc)?tol) Cc)Jgal YR R72,

- NR12Q( W@(O}O@,%}B)ﬁ%ﬂfw; NG 2 O R o AN RIFR AN B NG ey WHET €1 1
R' and R" are as defined above, or (iii} (Cy n)cycloalkyl(Cya)alkyd,
hetero(Cs.,,)cycloalkyl(Cy.)alkyl, (Cg.12)aryl(Cya)alkyl, hetero(Cs.j)aryl(Co.s)atkyl,

15 (Co.pp)polyeycloaryl(Cya)alkyl or hetero(Cy.i;)polycycloaryl{C, s)alkyl optionally substituted
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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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- (OO 3)al kyl, (C6.12)aryl (C0..3)al kyl,

hetero(C5.,,)aryl (Co_3)al kyl, 15 (09. 1,) pol ycycl oaryl (CI)_S)"aﬁk§EP&Uﬂ3

het er o( CS_¥9P p&b5t25 cl oar yl (Cb_3) al kyl optionally substitut PET/US0/EE74R13,

- X50R13, -X5SR13, -S(OR13, -S(O,R13, -C(O OR33, -X5NR13R14,

-XSNR 4C(O 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, tetranethylene or phenyl ene-1, 2-dirnet hyl ene, optionally

substituted with hydroxy, oxo, ((B’, 4) al kyI or nethylene or (v) together

with R3 fornms ethyl ene, trlr@ltlele e orHtetr t hyl ene; wherein any 1 to 3

annul ar atons of any aromatic riNig ai I abl e val ences conprising R4

optional ly independently are subdtit te #h hal o, nitro, cyano,

(C1.6)al kyl, halo-substituted(Cl_6)al kyl, "-OR15, -C(O R75, -C(O) CR15,
eqe) NR15R15 ( NRI5RL5, - XSNRLSR15, X5NR15C(O) OR 1,

- XSNR SCroyhy F&B\gﬂ%} R arp sachisyragsmoRIe ) alnll. SRz thrs afithithe 0GbAMIORIS are as

sonr AR o%ett?@gﬂ»évrg?f’%%ié&‘éﬁm& o] oL G S i L O
t her eof é%%%%ar%}‘( gﬂkﬁgh@@fmeunggﬂa 1 el Jka a%%&%% ﬂ;?e‘?hﬁlﬁn\mﬁv R SEP

2003 P in whic R4 "are” eath drogén or (C1-6)al kyl,
or toget GEMRM whertindR 'E areoero@; iesicwalkyh (€ Yah@C q)atkybor hetab@chasi(@or m
(C3. 8)cyc|oal Kyl ene; R5 is hydrogen or (Cl-6)alkyl; RO is:

(Ch_12) a¥KYlch 65 mawﬁacmrre@%% Bedisamey fryreadng sylispasy in ay apimahia whigh or

ot er o R R o biies Bk PoRey B e st aloRy oftbe ey ( co.

6)al kyl, in the manufacture of a medicanent for treating a disease in an
ani mal in which cathepsin S activity contributes to the pathol ogy and/ or
synpt omat ol ogy of the dDEEsBED DERRPTIGEDOPESCRIVENTER OF THE | NVENTI ON

Defi.nitions: 10 Unless otherw se stated, the following terns used in the
speci fi cati on and clains are defined for the pur poses of this Application
and haver, Hg@nl ngs given this Section: "Alicyclic" means a noiety

characterl zeg y arrangenent of the carbon atonms in closed non-aronatic

ring 18t ruct ur Balefeothdtd i PRED, HheERBIbORR MtisNBed HORE spkifRbiRNAd S8man’k may

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-



be saturated or partially unsaturated with two or nore double or triple
bonds. 15 "Aliphatic" neans-a noiety characterized byigtraiag%g§{ ﬁganched
chai n arrangenent of the constituent carbon atons and may~ ta ted or
partial ly WRPMSBRAted with two or nore double or triple RSFAES00OGMKy| "

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-bytyl, vinyl, allyl, 1-propenyl ° isopropenyl, 1-butenyl,

2- but enyfFs128Y %Fﬁ‘ﬁ%}pw)?f-kﬁéf‘?ﬁ?F&IbP?‘ﬁ’,m ﬂ?‘%yf’%ﬂ?ﬂeppﬂ'ﬁé})wgr}& 2-propynyl, and
the like). .ndj as part of a larger radical (e.g., as in

aryl al k?ﬂ e@%ﬁﬂsﬂ%&éﬁﬁ%g %)' or branched, saturated or unsaturated

al i phati ¢ di valleyltng adhieglindieadd\@héigsenthiehara sohight @ Beanchid]is@afed @r when 0

atons are indicated neans a bond (e.g., (C0_3)alkyl of -28 WO 00/55125 5
SEP 2003mpativatego aliperia,Adiyabsnt 1alics) bivag thenpahe) dickpbn pomsdndicaehid, .
met hyl ene, hyl ene ri met hyl 1-net hyl et hyl ene, or. the like
"Al kg;? eggfé)glﬁfﬁ?éag é“-cfl"?f{?? 8%&?’%8?@% %tg)r}ig%éh&é%%}’ FéfPBtﬁYle’ber br anc%ed,
sat ur at eg-9r af yr. - Al fd. } 5 i i ng the number of
car gon g%%sczli%g?%}é? e t?ﬂ@éﬁé tﬁgé}%&@%ﬁ}'{i@%ﬁ% )Ifﬁegk:a@g{glgi&%'t hgl ene (EJ CH, -),
et hyl eng-CHLOH CHLOH,- )t 2iboRhilyheePEH(CIEECBERCH, 2-nethakte®inyhiedenet hyl ene
(-CH,CH(CHB)CH,]%, t et r amet hyl ene (-CH,CH,CH,CH,ijLé 2- but enyl ene
(- CH, CHEESRRICH(CHICHG Hy ), pentrmnabyleys ehdl.CH.GHEHCE paibelike) For

ent anet hyl ene . (-.CH, , CH,.CH, CH, -) and i ke)., For. le,.t
P ot ancEXREoH intbrcs WSt TR TipeRb R G M T oR Topdly
*OptfQﬂakUMm%QcéHﬂﬁ&h&#ﬁﬁgéﬁﬁﬁﬁﬁhmwkﬂﬂ%nbﬁh%!'UStrated by the follow ng: in

which Ris an optional hydroxy or oxo group and X and R' are as defined in

the Summary of the Invention. "Alkylidene" neans a straight or branched
saturated or unsaturated, aliphatic, divalent 15 radical having the nunber

of carbon atons indicated (e.gy (L3 6)al kylidene includes nethylene (CH2),
et hyl i dene (CHCH3), isopropylig%ég ( C}B)g), propyl i dene ( CCHCH, CH3),
allylidene (CHCHCH2), and the Ii keN Xl/ Tt T

|
g1

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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"Am no" neans the radical -NH . Unless indicated otherw se, the conpounds
- of the invention containing am no noieties include'protected derivatives

t hereof. Sujitable protecting 20 groups for am no noieties i=nbl Hike ?ﬁﬁ%tyl ,
tert-but oxy%’-gr"%mg, benzyl oxycarbonyl, and the |ike. "AniRelUSEN4ides
humans, non-human mammal 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 assenbly.(fused or linked.by . a sjngle bo contaj.nj ng the total

nunger of ri %gg@gr BEARSR BRECY it atF%’S!IC aﬂ%?séFWBg)a@‘FFe Pﬁbgl:‘%dgpyc%WIFsed of 6

ring car : i W Wk t4h LAg forns an
9 tgeﬂd)aéoafaﬁuﬁ%&e tStaluRibRt bﬁfugc(a\é%bf’n%%ﬂ-@ iddd wgm%ﬁac%gﬂ ;{n',g 9

aromatic ring assenbly. For exanp 12)aryl 1ncfudes p napht hyl
and bi pheombyibed & 6'rgasetion Gioniemdds arofaticbywhbiefised witha seenfl dingfofhs & ons
make up an unsaturated ring system all atons in the rinlgrts&/s_tem are sp2
“hybri di z@Preaig ringassemntdy. FaesapplefCpilarsd incdides phenyd, raghthy! ans! bipheaylyl.

"Carb yl" mgans the radical. - NH,.. Unl ess indicated otherw se, 'the
compouhds of 't ABTHS TS BIPAYIHG e F BTG T HUPE RS ub AECORTEES: oct ed
der | vat i viig sychn! AIPREAL in UL ANErPRRIGE bR Bfal GRERRIBYY DI oL es
i ncl ude acé’ts'g;l , tert- bu%noxycagg%nyl , bg%z%(/l o>1<ycar bonyl ,a and the l}]i ke and
bot h t he elenpowtieetned tedrct pr ot ected derivatives fall within the scope of

t he invention. "Carboxy" means the radical_ -C(O OH Unless indicated

ot herw se, t hé‘%f&ﬁ@@&lﬁé%eanwefwaﬂ riv&httlon Ualnss indigatey atberiidsey theoi et i es

i ncl ude tected.derivat.ives thereof. Suitable. rotecting. groups for
car boxy orBRE Of fE L R Shremaiyn S n P pRIET bRy
neans1@ fkdtrasetailé pMcEih%érbMp%?@érHﬁﬁéﬁ%oiéEH@QﬁMﬁJié &efylNg, bicyclic ring
assenbly (directly li1nked by a single bond or fused) or "bridged polycyclic
ri ng assemrbbytoxymricayh begylohgcathmiyk rndfthedikn ahd botathb omprateoted andge@atied, and
any car b%%%(cl ic %ﬁft o,rlleé, t hi oketone or_ i m noket one derivative thereof
Tvasives el guEn theispope i & BYRILSPr opyl , 20 cycl obutyl, cycl opentyl,

.g.,
el onoet | o MRS LRI SIS o
decahydr enaghiVatien Yontain@) @Ep6k PRRIEYEs inlnaX prot&di@hivhativdthaeye ! ahgxy! |
2- oxobi cycl o[ 2. 2. 1] hept-1-yl, etc.).

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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"Cycl oal kyl ene" neans a saturated or partially unsaturated, nonocyclic ring
or bridged polycyclic ring:assenbly containing the ninber of annul ar
carbon atons indicated, 257 and any carbocyclic ket one, t ki dk SEEnlldr

i m noket onewdee/s5128 | ve t hereof. For exanple, the instance pararsedos7R9 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 Summary of the Invention. "D sease" specifically includes
any unheal thy condition o ani mal or part ar,.eof and includes an
cident to, nedical or 5

the "side effects” of such
JNHe< Unl ess i ndi cat ed

veterinary therapy applied _to th ani mals,
" therapy. "Quanidi no” ns~the #adi cal -SNI;I
otherwi se, the conpoufdsNof t&e invention ¥hi Ng guani di no noi eties

i ncl ude protected deri va'ééves t hereof . Sui {abl e protecting groups for

am no noi eties include acetyl, tert-butoxycarbonyl, benzyloxycarbonyl, and
the like, 10 "Hal o" ans fluoro, chloro, brono or iodo. "Hal o-substituted

al kyl ", ﬁwﬁicﬁ%ébdggemﬁéﬁfﬂe%ﬁedénE]}eoﬁlﬁuﬂﬁ%(é’ﬁg"e'lﬂYWi‘m- substituted by one or

el o- subst i t ot 2aes, esrit e ERReF RS oot b e Rk e Buores
per hal Oabiylncr T BAEAINY coReiton NS tostol FcBiablofbaiet udes

chl oronet hyl, dicl orone , difluoronethyl, 15 trifluronethyl,
2, 2, 2-8 r ivEterivary dtekaply appleadftb thot aamial;li.c., Phe?'sRle effefts'Liof sich therapiychl or oet hyl

vt od ¢ hat GrmigRe npe e e PR Ut e Rt o, 1 s
repl aced I : N s NR- - =S- . wherein
R P hd cOniaE bR AR EeohiaAE Bodiaihd Bfterrebinclidoreard gBfvarivts

cont ai neeherdvr SiitableSpro@BMd §0ehsThr Smind rhoiligtgndTededaknAt LrEbuthacadsHIp! €,
het er o(C5_12{ aryl as used in this Application includes benzofuryl,
benzooxapehzyloxycarbonyl, and the like.

10 “Halo” means fluoro, chioro, bromo or iodo.
“Halo-substituted alkyl”, 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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benzot hi azolyl, [2,4"]bi pyridinylyl, carbazolyl, carbolinyl, chronmenyl,

. cinnolinyl, furazanyl, faryl, imdazolyl, indazolyt, indolyl, indolizinyl,
i sobenzofuryl, isochromenyl, isooxazolyl, isoquinolyl, isqt fﬁ SEB! %ﬂ,ﬂ

napht hyri diw@losaxazol yl , perim dinyl, 2-phenyl pyridyl, phtiatesonyis7
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/ US00/ 06747 4-thi azol - 4-yl-phenyl, thienyl,

xant henytthiazal-4 viphaniyk ehiesdi xantheayh rnd thetlikng Sgitdlgprotacthgigroups include

tert - but oxycarbonyl , .benzy] oxycarb |, benzyl, 4-nmethoxybenzyl,

2-ni t r obBHZYHIOXYE O’E'ﬂef)ae Z&i@é?garﬁ%ﬂyi%l}%’l%ﬁlle p(yb%&ln%—nggp@p%i/,@qi thezs
defined pgrein, provided that one or nmore of 5 the ring nenmber carbon
atons indicated is replaced by heteroatomnoiety selected from-N, -NR,

-0-, -5 or - J{éBRcyddidk @’ melnd Sycloatieydge @efifedd] HordinkploviRed thaPbidl R GhdrBGf
group, and any carbocyclic ketone, thioketone or imnoketone derivative
t her edf (he xigg mdreber eauben piores inicated 2 replarasdiykipterpatoinuaesty selected from -N,,

1,4 ] bipi 1.di nyl yl i hyd vl hal i nyl , .

[1; mor thfﬁ.ﬁfr@yi '5?8%1%(8:3;1 hereiy Bdf gﬁﬂ%qnn&ég}?&ﬁl Erg_FPfO&CPa%SﬁOPEﬁaHQ oy

pi razol i BibocychOkdidel ibiibne M RCD ik vaRtyE mgédggé.gxhe cgRd the like).
Ude - tent-b onyl, tb

Sui t abl e protecting groups-1I ncl ut oxycar enzyl oxycar bonyl ,

benzyl, Hetere{MOYydsutly includest] 1 aliBipretidingRil dith@irodxakstyl, For exanple, a
conpound of Fornmula | wherein Rl is piperidin-4-ylcarbonyl nmay exist as

ei t her tmerbepprYt karcsphdin-4rylpipsrieinydoiprerdingds piperidyd. Rirazelidenybipwamilings 1-tert
but y| pi_peri di n- 4-.v| carbanyl., bath .th ot ected and
R T e T A R T

- " Het er ocyuplabiek®asy], ﬁ@é%xg&ﬂ)&ﬂﬁ,!ﬁ\éﬁf}ﬂ,eﬁ}-m@ﬁlog%énﬁﬁg}'nﬂro‘ogﬂzﬁd ARRlecat i on,

provided that ‘one or nore of the ring nenber carbon atons Indicated, is
r epl acedlilyy Freeraopit oncommoimtlyof Fetmualh & dvhbrennR ! N pipdiidin-4-yRarbond-m@rexist( 0) 2- ,
wherein R is hydrogen or. (Cl_6)al kyl. For exanple, the instance wherein R3

and R4 t&fdPReine WppRtecivs o ATBeiCiad 9rmitas vous& WVhsen 20 and R4 are
?Lteacpgﬁ%\%ﬁ%{&%@%&%%@yﬁhp %ail%loln% ,%;d i)o ﬁltﬁjedl?nsprotgé{gd gmsd pr}ggectl(aci;l mted to,
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
| | | |
g N CN g N CN g /Nf/jCN g _N CN
_ N: @ N ) fj
S
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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rN><N rI><N ,NCN,NCN N- 2 1N ' _1S1-," ROin which Ris hydrogen,
(Cl.5)al kyl or a protecting: group and R2 is as defined in qj ggmﬂg of
the I nventipgozsiss WO 00/ 55125 F 5 SEP 2003 PCT/ US00/ 0674 SO0 . :
" Het er opol ycyc?oaryl " means pol ycycloaryl, as defined here ﬁ, 3%%66‘% one or
more 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 «ypj 1 ' .

et er o( Co. 12) par EHeReROREOP b bSeylabis fRehg frein exgent ope or more of

5, 6, 7, 8- tiet anahladcation awkisriydicatd] e thiphiceld by 2 hebrba®hnapiatyiglecd Mom -N;,

nmor phol i nyl pyri dyl , i peridinyl phenyl,

1,2, 3,4, 5 =% éyg‘f Iﬁgpi—,zﬁf}emip%is by%ygeym (C,p)alkyl or a protecting group, and]any |
2, 4-di oxQ-3, 4- di hydr o- 2H qui nazol.i nyl - 0x0- 2, 3- di.hydr obenzo[ 1, 4] oxazi nyl ,
etc.). " ﬁ%‘?’g?y(?gf g%ﬁo%itéwgmp%gq JHH‘EO%"-ORE aquﬁ_n}re Hgreof (s or _s5(0),-, wherein
Ris 0 d - F r i L "Hydroxy" neans the
radi casl1 (é(% B%ﬁ{l%g;ssé’g)%%?%%%%ydl lgﬁg%egemp%@?&ﬁ%eﬂ%g%gﬁﬁés of the invention

cont ai ni g, h§-tstekydrogdinokhy, 3,#dihyde-TH-01, 8Taplthgedihy abbipaslidyderef, . Sui tabl e
protecting groups for hydroxy moieties include benzyl and the Iike. For
exanpl e, paweéijgﬂ}ﬁwl, bP.36? - miezahydipt e, 2dbipyridiayl®d contai ns a hydroxy noiety

i i t.h t.h 1 ed.. 15 ted derj.vative, e.g., wherein
RO 1 beRsyreny Benapr SRR P arp ot by abamal AN ekd: der i vat | ves
fall wi thin thgegtRRfn HoiddreinkRUGNN o:@R_,'Lan-QQ&e.@@tﬁf.,i@l@eﬁﬁighye" means a

~derivative containing the noiety - C(NR) -, wherein ogen or

< (£3_6Wal kydrogenl, §0n@alkyt aregmotegimggungs of Fornul a | having-i denti cal
nol ecul ar forpul ae but 20 differ in the nature or sequence of bondi ng of

their atoms or ¥§O¥Nemgmsdhgedical-Obf. Pneyindicand Otthlgﬁpﬁ@é?.OmP?@Wfbﬁ thehat
differ i {hvgn&onaédfn?ﬁ{%ﬁ%g%g}&ro%' ratd&eaisrinc%é)ergsroie&ea ngﬁti%sethgr%(r) . ilital§1t<aer €o

protecting groups for hydroxy moieties include benzyl and the like. For example, a compound
of Formula I wherein the R® contains a hydroxy moiety exist as either the unprotected or a
15 protected derivative, e.g., wherein R 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
20  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
25 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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i soners". Stereo isoners that are not mrror inmages of one another are

termed "diastereones" and stereo isoners that are. nonsuperi gpogpa%@m rror

i mages are terned "enantioners" or sonetines "optical isomBr "SERA bon

at om bonde®Q @/55t88% noni dentical 25 substituents is ternedraT/usbioeyr

center”. A conpound with one chiral center has two enantioneric fornms 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 centers. Conpounds with nore than one chiral center nmay exist as

et her anchifflipsnteriapreseit 4Steegoisomer may be shaxaatérized by thef abddlatst conignmtisy of er ned
a "diastegreqnmeric.m xture". en one -33 5 SEP 2003 WO 00155125 )

Peri USOPBETIR! e Aot BB t 105 SFEGPDEHAR SPAES O ecariiEenSF | zed
by the a ] i | Lak 0 .

ot i qur areac © ORI LR, FhaRlome Bk ofei e BN s ion ot

at t achedthei chinal celersadndiestribed byFtha B ands!sequheing hdeS6 @hinZB@oRYaridne

absolute_configuration of their chiral centers and described by the R and
S- seq@enBielng. (fmyentipns Eenrtereachepical nomenslapre nepghodsdervbe tétomsintiden of

stereochem cal nonmencl ature, .methods for the determ nation of
stereoch%?ﬁeg%ﬂpgu%%an?ﬁgc Sy ?th PTT SePEr ST WEIQ) Pgn S‘rﬂl@e\ﬂEI(F'gkﬁ?ﬁm in the
art (€. g«Adv38&d OALNRERM I Caithe WIRlh Yierry3 idy) YoEl 1Y,
John Wley & Sons,” New Yor%yg’ 1985) . tékfcs’yjﬁn ’ejrrog?ﬁg%é},t%a@ton ’he&pn;fr?élg’ and
i1l ustrat%8oh bisehderstddd thatAlphanea thdillustateased hethtompicassn @f ddkairrul a |
are neant to be enconpassed all possible stereo isoners. Thus, for 10

exanpl e, CORROUAGNY Formuladasnment febhsrcemppisediplbanwibly steremitomarbuTiuscfarbamat e

13 (100 el Helilne 1-(1-eveno-lmetyletylopbemoyh et ulbiyTearbamate s seeani 0,y ano-

L- et hy! atié esu bagmsl ) duiRAtpdaRiity DA BRI RAREL Ale B M By hRcem © or

ot herwi se, thereof. "Ketone derivative" nmeans "a derivative contalning the
moi ety - Gi@hyletidcarhiahbyl)-2meethybedylsarbdreatd anvdimgynhixtaed] rmedmic Gothepwis&H | |
wherein jts free val ances can be attached to different atons or the sane
atom Fot*&R%anpl e, the instance wherein RO together with R7 forms

LT sl g e 28 I MRS RS R s B

may he ref er r'edethfed® 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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20 2, 2-nethyl ene and 1, 2-net hyl ene, respectively. "Nitro" neans the radical
-NG2. "Optional" or "optionakly" nmeans that the subsequgntl%g‘%ﬁ? meged
event or circunstance may of may not occur, and that the™d |§ n

i ncludes iwgigarepes Where the event or circunstance occur sp@ndsiéonsisances 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 ook bk bubstituiddin bhier eciapevithin thhecdpevoé tiiei ioventibhk oxi de deri vati ves”
means a derivatives of conpound of Formula Tin which nitrogens are in an
oxi di zed st at'@-pridedenvasivgs” meanshdsstyabyssb sampaandRidioreyiadiambedol ogi cal

tivity. 5 "Oxo" -t di cal £ L. "Pathol ogy: af .a di th
R R e S R e e

struct urgliy@nd functional changes that result fromthe di sease processes.
"Pharnmaceutical |y acceptable" neans that which is useful in preparing a
phar maceut i calOxenmass the cidah®t i s general ly safe, non-toxic and neither
bi ol ogically nor 10 otherw se undesirable and includes that which is
accept abl e f oPathelagy} aba isqasemaansiag sssential pRidEe CHles Fsdeye opmeny f dhe

"Pharmaceuti cal | yv. accept abl e salts”. f la |
ani on argioe b B0 Barrys 88 it ualE S Rtk v BN OB e oo
the desired <pharfReea0) SREpEALT Meiné thUiciRdseful ACresteinael d addi tion
salts formed with inorganic ‘acids 15 such as hydrochloric acid, hydrobromc
acid, supfanmaeendedl dompositionchatds ghnephiy splondnetoatsi ad naitler bidlegicilkenoror wit h
‘organi ¢ acids such _as acetic acid F_r opi oni ¢ qci d, hexanoi ¢ aci ﬂ hept anoi ¢
aci d,10cytherpaerumdesirblsiaadmeludes that whigh & accentaig forxprenpaty useity Vellast i ¢ aci d,
mal oni ¢ l%ﬁr';aq} ha%%c%{ltri]éa?us%d d, malic acid, maleic acid, fumaric acid,
tartatic acid ceriric acrd, benzoic acid, 0- (4- hydr oxybenzoyl ) benzoi c

aci d, ci nnam <praghsteutivalghdceptasle daltsmeidannesilof eampowk ¢f Fagneih bangautd oni ¢

acid, 1,2-ethanedisulfonic acid, 2-hydroxyethanesul fonic acid,
benz enesphafmagenticalyiadepmblehiodefined 2kave sarid witicle passess, thodesigt hal enesul foni c
acid, p- Igh(%lr#igc%?gﬁcl:gl g(ggv(i:ty.aglilg]’ salts include acid addition salts formed with inorganic acids

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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canphorsul foni c acid, 4-nethyl bicyclo[2.2.2]oct-2-ene-|-carboxylic acid,
gl ucoheptonic acid, 4,:4%-methylenebis(3-hydroxy-2-ene-|-carboxylic acid),
3-phenyl propionic acid, “trinethylacetic acid, tertiary butyl 5&9 czﬂ&i d,

| auryl sul fW®i085825 d, gl uconic acid, glutam c acid, 25 hydrecyuspléiao 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 ¢ bases. Acceptabl e inorganic bases include sodi um
hydr oxi derganisdpssainciirdssihanelamies, deshanplamipel tohewlanendrimahdnioe. oxi de,

al um num.h xj de and | cil,um hydr oxi de. Acceptable -35 WO 00/55125 5 SEP
2003 PC%L%‘%E?‘@E’?W“BPB@@P@I%aseS i ncl ude et hanol am ne, di et hanol am ne,
triethanol am Aghen LR LIANEMGIeneNEBL WML 8l WA HaBR 21208 ENS ALK §oherein the
"Phenyl ene- 1, 2- di net hyl ene” feans t he dival ent radical® ¢ H2CeHACH2- ,

wher ei n mbthylene hivjdten erermiacticides thar B aatitZzaphiidnasf thhghdrylennandetpoBort | ons of

t he phenyl ene noiety. For 5 exa group of Formula (a), wherein RO

| e,
t oget Rer EXAmMe. R grqupr oh Eosmpisda) wngmeyrb&gmg@ﬂ@awitbﬁéf@;mm,a tibpEEeY | ene i s
i | Tustrated fol.l owi ng..f C ich.R i tional hyd
(1) o PPy besta it MR e By e ol PHBR 3" SDimry of the ) C
1

I nvention. 10 "Pol ycycloaryl™ neans a bicyclic ring assenbly (directly
| i nked by a single bond or fus tai ning the nunber of ring nmenber
carbon atons indicated, mherekp{at | epst one, but not all, of the fused

rings conprising the radical 1s
t hi oket one or i m noketone derivati
i ncludes indanyl, indenyl, 1,2,3,
1, 2- di hydr onapht hal enyl, cycl ohexyl
2, 4-di oxo-1, 2, 3, 4-t et r ahydr onapht hal d the like). "Prodrug" neans a
conmpound which is convertible in vivo,by netabolic nmeans (e.g. by

hydrol ysis) to a conpound of Fornula (1). For exanple an ester of a

conpound, of . rmula (1), containi a_ _hydr ox rou be convertible b
hy(r:IrP ol ys%nswfalﬁlf iy & ?ngr%éhbﬁﬁ?wr oot Ep Arg &1 s ﬁéreyasad?fwsér&h%f PO
cpnpoundslggmggrmcaln(/gatioqlgnt ai ning a carboxy group 20 may be converti bl e by

c, and any carbocyclic ketone,

eof (e.g., (C9.1,)polycycloaryl
hydr pnapht hal enyl ,

5¢ phenyl cycl ohexyl ,

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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hydrolysis in vivo to the parent nolecule. Suitable esters of conpounds of
. Formula (I) containing a hydroxy group, are for exanpl ¢ acetates,
~citrates, lactates, tartrates, malonates, oxalates, salicyl 5t88P 2003

pr opi onat eWO @f6ti5nat es, funarates, nal eates, PCT/US00/06747

met hyl ene- bi-s- b- hydr oxynapht hoat es, genti sates, 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-t ol uenesul phonates, cycl ohexyl sul phamat es and qui nates. Suitable esters
of conpduetbianeselplenatgsi ethanepulpbenaissn bengenesulphensessy pdeloenssulphosattsr exanpl e

t hose described . F. J. Lei,nweber, .Dr tab. Res., .1 8, e. 379. An
eopeci arpglonER AT G BUEHERL SRR MR Resenaro g D sBRHRE i ng
a-hydro i f £f L I Jd hose
deser] b b Ao et G A i CULDEH R PR B, B e 03: 2507,
and i ncl1988, 5yipage 378 elh espaciahp nwtiliydidss bbssroatdsomponndsof Boprhea (1)

dial kyl am no- et hyl benzoates in which the two al kyl groups nay be joined
-t oget hercoatfériag a hiidrexy afpradmpy bafrrary fem asicbmpistichselesfeddiom basd degeribed
substi t uyt itr n, a . lLkyl at e i 4L-@0gen, .at.o re especially
10 (nor Btﬁ'gl?lfr@ aﬁggﬁﬂ)%ﬁé&g{h@g,a@ ?%.553?3%‘?95@ (é@?pﬂg&l lpﬂgﬁsﬂlg%n)“-c‘genzoat es,
-and  (4aRldomdthIRba%bRed 1Y éx@ﬁ@é}%ﬁaﬁ%ﬂmﬁn&méﬁy]@énzoates in which the two alkyl

4- (4- al kyl pi perazin-1-yl)benzoates. "Protected derivatives"” neans

der i vat i grespsahaycionjponed degetifer Bod/nuingertupied bylanolygen ateraot by an gitiosalty sites

are bl ocked with protecting groups. Protected derivatives of conpounds of
For mul a Sebgiftated aifqeen pioms ge2- BP alkataind ntrogsn atsmpBensderssllrornula | or in

t he Iv(gﬁ E@% k ' st el ne.br hibitors. conpr ehensi ve

Ii stm31 gf surta ‘PS%?%?&%@ %%a\g{gsg%u%séfga%@°?$§%ﬁﬁﬁ nt%#%?e%@ngene, Protecting
G oups |@-436I@DEGZIRYINYINGSESates] RN 3 V¥ 424 - SicBipSrazini Ly behBshles.

"Ther apeut i c)g]lﬁpy effezti ve am)ur}%?" nmeans tha? am)unty whi ch, when

adni ni st er ed ‘{Pootacted deri vatives” oneans datti vatiyessofdiogpaneds df Fosmilé L miwith o ef f ect

such treatnent, for .the disease.. 20 "Thi oket one_  derivative" ans a
deri vat i&UYE HAPHTITE a'{eﬂéo‘ﬁiﬁgéff@ Drefedyng groups, é?‘ﬁéfﬁ%( 351?)‘+atlv‘islr$a?1?‘ﬂ‘amdﬁreans

‘("‘23’ adm GHeS L Al A% Qefifl 1f BRI df BEmBEGRE BF FolAE b iR theRvi B hYHES:
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

37-



preventing the disease fromoccurring in an ani mal which nay be predi sposed
to the disease but does..not yet experience or disptay the pathol ogy or

synpt onat ol ogy of the 25 di sease, (2) inhibiting the di sea,s n| mal
that is eXR%bE%%s”g or displaying the pathol ogy or syrrpt? @%9 f the
di seased (i.é.,arresting further devel opnent of the pathology n

synpt omat ol ogy), or (3) ameliorating the disease in an animal that is
- experiencing or displaying the pathology or -37 WO 00/55125 5 SEP 2003
PCT/ US00/ 06747 synpt omat ol ogy of the diseased (i,e., reversing the

pat hol Ogéf A5 81%%(/@?'&&"8?&9&‘&9{% revérgﬁﬁglg: ftﬂfﬁﬁggﬁan%‘?s bitolsgihiC( O NH2.

Unl ess | herw se, the conpou I nventi on containing
ur ei do noi et i EdreidaC Inutdes e ehdicd] eNHIKO)MEL.| Veksd indicaedl otheSuisé,ald e pr ot ecting
- groups for ureido noieties include acetyl, tent-butoxycarbonyl,
benzyl oxmmdglpf thameﬂw ¢ankasning sreidoxapiglies ingjugeoprpisaied dérlvqﬂbreﬁihcéporf
wherein ins an. ureido no selthr t.he
Uinpr ot ecPRERLS PR oE BB BRI GO HIoe e e e HBEm Y he
unpr OBGCB&Q PERYEGhEthedfE! YRF LMaDId, 8lch ﬁrf@l'd?PbHﬂul%‘I%z% & 11
i nvention. gc d?'ty Pret eer red EI’TbXOdI ment smw?LO Whil e the br Badest
definiti ocrntmfls imﬁeichwméuymmy exiss e eifher the unprotdeedSumpestycted dérbative mwknt i on,
certain aspects of the invention are preferred. Preferred are conpounds of
Formul a rherhkemd&@th the un@rﬁrﬁee‘érwé peptegteshsTigetives falwihipahe soae ef Hewi t hin
Formul a X is -C(O-; 15 R5 represents hydrogen or (Cl.6)alkyl,
preferab t§f’d\’ogen R7 represents hydr ogen or nethyl, preferably
hydrogen, RO represents (i) (Cl-6)al kyl optionally substituted with -COR 14,
-SR 14, -S(OR14, -S(O,Rl14, C(ORl14, -C(OOR 4, -0C(O R34, -NR 4R15,
_NR15C( CPRéehtly-RiibH€f EyibRiithentsC( O) NR 4R15, - S(O) 2NR14R15, 20
NRlSC( O NR14R15 or _NR 5C(NR15) NR14R15, wherein R14 is
While the broadest eﬁmtlon of the invention is set forth in the Summary of the
Invention, certain aspects of the invention are preferred. Preferred are compounds of
Formula I in which:
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™, -8(0),R™, -C(O)RM, -C(O)ORY, -OC(O)RM, -NRMR™,
NRBEC(O)R™, -NRPC(O)ORY, -C(O)NRMRY, -S(0).NR¥RY,
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'®,
XPOR'S, -X3SR'E, -X3S(O)R, -X3S(0),R6, -X3C(O)R', -X*C(O)OR',
-X30C(O)RY, -X*NRRY, -X*NR'"C(O)R S, -X*°NR'C(O)OR ¢,

-XAC(O)NRRY, -X38(0),NR!RY, -X’NRC(O)NR'R" or
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(C3_10) cycl oal kyl ( CO. 6) al kyl, hetero(C3_10)cycl oal kyl (CI) 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) pol ycycl oarg}I%Ee?aéSl% kyl
and R15 i swoawsstsn or (G -6)al kyl, and wherein wthin R BCRasah/o6747
cycl oal kyl, -heterocycl oal kyl, aryl, heteroaryl, polycycloaryl or 25
het er pol ycycl oaryl ring optionally is substituted by a group selected from
-R16, -X30R16, -X3SR16, -X3S(OR 6, -X3S(O, R16, -X3C(O R16, -X3C(O) OR16,
. X30C( O R16, - X3NRI6R17, - X3NR17C( Q R 6, -X3NR17C(O O?EG - X3C( O NR16R17,
" X3S( 0) 3NRL6RXINRIZINR TERERNRvBRein Xt is a3gniher (§h4BEyRBe.R Sirhygogen or

PCT/ US0O0/ 0674 X3

E% ?)O?I kylle Hi(-ﬁ)é%%ﬁ%dci %@8&%&%@%9?6@@ aiﬁ?c??ﬂgky?{%s)alkyl
cyclo 0

(G510) aryi (& é’?&ﬁ( 2 K%f%r%%’% “‘?Ké‘l “&%1 %adﬂélf/&@o(m)l@ K¥hfhey1 or

. (C9_10) pol ycmt@@((xluﬁ@y@cmaiw%@)@lkyh@tat)@(@ﬂ-ﬁlamﬂxfml oaryl (GO 6) al kyl,

or (ii) a group selected from5 (C3-10)oycl oal k

P\et er%g g iog@y mbqyab@yqy((@@mlg W&m@ﬁ@lcm?dkbj}@;@llﬁd e(gl)m)lall;yll(cu s)a;kyl

etero 0 0 a an

het er o( C8 10)*5%)%?/&%@3&&9? %S%IG@I’&E}%@ XRXP@%g C%%@gﬁ g Aol oal Kyl

het | oal 2 I

'ing opt i onallly S Hahalys R Bl Hlon BCKE KU P BCalS), e PR S

- X3SR 6, - X33e@rddrdl, polf3islddrARr GeterdlyeA 64r) ﬁi@optmﬁ@@(ﬁ)}ﬁﬂ%ﬂxﬁi&d—%&(ﬁ( OR 6,

- X3NR 6R17, -X3NR17C(Q R 6 o X NR17 CS)?RO(;’l X3§(X%NR 6R 7,

- X3S( 0) 3NRLBREUP See TIOB NI BR17, wherein X3,
R16 d R1l7 a def Qv s 1 gﬁcycl ic or

“ar orrgté] ri ngkgy §m p%’cgelg(g)rﬁﬁ 5 \@@E st“l)%WtR% D’E%@ @kl to 5 radicals
i ndependent I yxslqke@(@ f{rﬁom%;@;)l\ﬁalqtlkybgss INRFRY K WENRETeO N8R0 or hal 0, 15
hal o- substitute mé -d)alkyl, nitro, -X3NR'2R 2, -X3NR 2¢C(0O) OR12,

- X3NR' 22C( O) Ni? 62@( wﬁemm&? RPand- B@@Ra@deﬁmasm@z WA 0) OR 2,

-X3C(O NR 2R 2, §S(02NR'2R'2 - X3P(O) (OR3) OR' ' - X30P(O) (
- X30C( O) R13, wistinR 20 B)FYCHC or agampy masyste%sgeﬁpma gbe MUM@@@%

wherein X3 i Yo %%‘a(ﬂgglls ﬂﬁﬁpé}ﬁ%‘{ﬁy seﬁjcted%orﬁ“ ?él_ﬁ)ﬁfﬁ %H_Snﬁ(?hdene, cyano, halo,

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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- 20 independently is hydrogen, (Cl-6)al kyl or halo-substituted (G _3)al kyl
. and R13 is (Cl )alkyl or halo-substituted (CL.3)alkyl; and,Rll represents
- X4X5R18, wherein X4 is*’C(Q- or -S(O2-, X5is a bond -OL" 5r SERR00 f
wherei n R 9wbaolsds ogen or (Cl_6)alkyl, and R8 is (i) (Cl B0yabdoyls7ar (1)
(C3_12)cycl oal kyl (C0_6) al kyl, hetero(C3_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 kyl (CO 6)al kyl, hetero(C3.6)cycloal kyl (CO. 6)al kyl,
- phenyl (C0-6) al k or heter o(C5 6)aryl (CO. 6)al kyl ; wherein said cycloal kyl,

~ heterocycl oal ki NRﬁﬁ‘(N&F)m-‘Ré,mh@anﬁg i§ s beubst(Cy Yekgleby, R* is

-X90R24, - X9C( O R24, -X9C(O OR24, -X9C( O NR24R25, -X9NR24R2S, X9NR SC( O R24,
ONRTE S, O ORI RSO T8 oAl o 8o DRy e

O e A M ) i

het er o( C3_6) cusL-Rauk oY hidathtie kb kydtem PREoHM IntdBe @lisdtitvitd Birther bi lto5 _
het ero( C_6) aryl (C0_6) al kyl and" R S'is hydrogen or (Cl_6)al wherein

¥m t[“h ns R'b agytsubdtnumpcal 1gd?m?d@tlpndb¢tcd frochs&dkﬂlrrhiﬂpelmwrﬁt ?bmwtﬁg(l&gwlil :Jt ed
urt her by Q ubstituents in ,se ec r . 6)al kyl,
el nars,surbf kST LR BP0 iR Bl

- -6) al kyl ene an is

hydr ogen or (é% %%ffﬂﬁlﬁﬁ% anig S%r?ﬁﬁ%'gﬂ fgﬁ (Ja?(yll R' particularly represents

- X4X5R 5,  whergifin¥bringla(6) & -partioturlyirpraseRRnE* RIRI® Riterdif X(iig -C(0)- , X°
(C3_,,)cycloal kyl (CO_6) al kyl, hetero(C3.12)cycl oal kyl (CO. 6) al kyl, 10

(ﬁe I2) anyté parlic) adB/F is 1so(r1) Gfienaécryol(o@m (@).arligyl( dg@te@)(@h le}qycloalkyl(C) s)alcliwl .

et dar fFe e e FELEBP Caper ol kol el s, *
-X9C(O N

-XQE(R' )805 8 ﬁigc Eﬂ(égyﬂ %%W&%@R%%magy % ersglﬁl%ﬁ is a bond or
(C -6)al k,w@n@ -XFCORS, pmm(@bc()@ O E{GWNR R hSURIRHIES,_ SEPHRPCORB) al kyl and

R-5is 15 hydrogen or Cl. S5) )j%% vsvheregn w thin R .any aromatglc ring
system pr-é@gR SQHB COWRTER @FtJﬁé‘H{WNB DR ‘K hibshereinantisa

AL, 1 5L R g i B SARA BEpy o

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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X3 is a bond ar (C, _6)al kylene and R 2 is hydrogen or (CL.6)al kyl. Wthin
Formula (a), R' nore particul:arly represents benzoyl, furylcarbonyl 6 = 20
phenyl oxybenzoyl , pyri dylt hi-enyl carbonyl, benzoyl benzoyl, thife§FPcaBonyl ,

nmor phol i nykegadeasl . phenyl uri edobenzoyl, cycl ohexenyl car begyhisfdas747
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-but oxycarbonyl an-iinonet hyl, brono, chloro, ethoxy, fluoro, hydroxy,

met hoxy Reiero(@H ety l)siklit ahylein WithiRRA afrp aaicHe 0BdromBlc PRL bystdnh prekont
represents gi) (C _6)alkyl optionally substituted with -ORE4 or -SR 4,
wher ei n Re¥ be suiisaBtehivsiedr §allRg Brabicady mdrgandepheselacteddren & iyalkyl,

bi,phenyl . 6).al kyl or, hetero((Ch.6)aryl .6).al k §,1611) a gro

el oot eV IEERs: B R B B BB PRty

bi ph | wh3 2 pl ] 005k 13 2P B00Q4306147
h!efefgzclgiif%)a@ﬁ?gf g?mﬁ?%egei %@\%ﬁ éhél: n Ngﬁi}@dl ?z?gl ] g( gg aromatic
ri gg Syzt}éml(m(BRlénK:‘C@)wamf I?gjiiﬁébpzfniféfk‘ﬂuméh(ﬁg(miy?mﬁﬂg 5 radicals -

i ndependent sel ected from a : a i dene, cyano, hal o,
a1 oF S UbSEARIPUPIITE 3y KRR, R ORRRIENRI OB S Bk 2

- X3NR' - 2, < I NR.-)JNR "-R ! 3 2, -X3SR '-. 5

3300 GR DLOE s DRI I o b oMKty ¥ ol 5,

- X30P( O ; = 5 - R33,

- X35( (O) )i%ag%gﬁadg 1_3@)1%&%%5%9@31%&? Itlal)é%p%]%ls% rgmlboond or %(Q(él@i ?% gkﬂaﬁég{nﬁg@ R 2 at

-each oc{lryaind er hacegmtithenit (Cy ;)akkyhydr ogen, (C, -3)al kyl or hal o-substituted
-(d-3)alkyl and R13 is (Cl.3)alkyl or halo-substituted (Cl_3¥lal kyl. 10
Wt hi® For mul %/1thin) Formalafg). & gagre partip iy repessewis eyl ehexy bneshdx yherginisgic,
wher ei n sai v.cl ghexyl.. be substituted b t nadi cals
"ndepend Ry ARLAREI IR p2f 153 il aGheRdenity RiePielIRE R Dy o us,
or pheny{ayesidmsiishd @NXPORICIRE, @fp%ﬂfim&hﬁﬂﬂuﬂﬁﬂw}’lhﬁﬁw bx phee@ﬁﬁﬁarpne%m,d phenyl
may be substituted by I to 5 radicals independently selected from
(C, - 4) al Whereincspahphenylahay,belsabaitstab by i tad edlialy indypenkgtly selected fronOR12, - - SR12- -
d -C(OOR12, 2 2 2
and - QR 1. eyano, halo, halo-substituted (C,_)alkyl, nitro, -OR™, -SR™ and -C(O)OR™,
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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15 wherein R 2 is hydrogen, (Cl-3)al kyl or hal o-substituted (Cl-3)al kyl and
R3is (C _6)alkyl or halo-substituted (Cl_3)al kyl, Wthin Formul a (a) R9

more particularly presénts a group having the fol i ow ng for %@ g 20
in which q 5 and R26 at each occurrence is indepen 7éct ed
from (Cl_ 4)V¢a(??<°ﬁ5h% cyano, hal o, hal o-substituted (Cl_4)al kﬁgﬁ;‘}ﬁ?"ﬁ

12, -SR - and -C(OOR 2, wherein R2 is hydrogen, (C, _3)al kyl or

hal o- subst i t ut ed (C-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)alkyl. Wthin Fornula (a),
R9 pref e(gagaﬂﬁy epresents benzyl sul fanyl met hyl , 2-bronobenzyl sul f anyl net hyl
2- chl or ofé sul fanyl, 2-(2-chlorophenylsul fanyl)ethyl, cyclohexyl,

4-ethyli denecwethﬁheafmu;ia (%?]IR?(%@&E%W ﬁgfeham%dmylbmfanylmemyl

2- met hyl benzyl sul f anyl et
3- net hyl Z-Emdbﬁhzmudf@aymwl &W?tﬂb@m&qﬂlfml,r%f(Z-chlorophenylsulfanyl)ethyl

oLt A e B

and 7 o B SR o A P R AR BTkl Pene or

cycl ohewhﬁfw}nzyﬁﬁlf@;ﬁﬁﬁﬁﬁgbl y is hydrogen or taken with R3 together with
the carbon atomto which both R3 and R4 are attached form

(C3_8) cycl oaIRwreﬁ@mbébre@reSW@hﬂbbs@yl ene or cycl ohexylene). Conpounds of
Formula 11 i ficall d S, o4

(O 12y ar yi ¢ 00 Rytaraby 1 nyEoaPt ot eyt el aracstyor SkForvih R 9gedher
-X45( O - R14
50 Ry by 0 B et s RSO

hydrogerbyempfc@ylen&afkydloheamdne/}here| n wthin RO said aryl or heteroaryl
ring optional I4y IS substituted by I to 5 radicals independently sel ected

from ( CI 6) al K\areferaphnis hydeagen onpken by itegpthes Wit thegagbanyatom i whish - x
NR - bdth Rg(an # are attached form (C;g)cycloalkylene (e.g. cyclopropylene or cyclohexylene).

Compounds of Formula I specifically include those in which R® represents

(Cg.12)aryl(Cg.g)alkyl, hetero(Cs.iq)aryl(Co.gyalkyl, -X*OR™, -X*SR™, -X*S(O)R™ or

15 -X*NRMRP, wherein X*is a bond or (C, ¢)alkylene, R* is (Cq ;2)aryl(Cy.¢)alkyl or
hetero(Cs.;)aryl(Co.¢)alkyl and R™ is hydrogen or (C, ¢)alkyl, and wherein 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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-X4C(OR -, -X4SR ', wherein X4 is a bond or (Cl 6) al kyl ene, R12 at each
occurrence 20 |ndependently s hydrogen, (Cl-6)al kyl or}hal o-s titJJt ed
(C1_3)alkyl, and RES is (Cl. ‘é) al kyl or hal o- substltuted (@15 Al
Conpounds “Qfoorsgiﬁm a ll particularly include those in whiebr/BSowmepsresent s
benzyl, benzyl oxynethyl, benzyl sul fanyl et hyl, benzyl sul fanyl net hyl,

. benzyl sul finyl net hyl, indolylnethyl, naphthylnethyl, phenethyl,

phenoxyet hyl , phenyl am no, pyridyl nethyl, pyridylsulfanylethyl, 25

phenyl sul fanyl et hyl, thiazolyl or thienyl, wherein within RO the aromatic
ring may be sOhspdunds efFofourit Benodkpatictiary inchdiedhdss in wdepﬁﬁc@mbgtssel ect ed
from (Q _6)al kyl, cyano, halo, halo-substituted nitro,

- X4NR 2R @mHOkml2>en2}>k4?@(n@leK2meth>d4%ﬂQelzzylMé?)é?tgylxﬁmﬂéﬂi nigeh Y

| kyl
(G ~6) a iyerpenpirafovERm B RIS RS A RO D 1 o
hal - Subs ki oisesf G cﬁwblsaiyxsmﬂgyamhgpmﬂ&éb&zﬁaﬁfaamt@m/ US00/ 06747

nmpounds of For rmul a nmoré particularly include those in which R9

represent @-cbﬁemphmbamyl)etbﬁnéy:yanobmy de@mldbtojobnzyﬁfulfmméthyll f anyl et hyl ,
benzylsulfanylnethy br ompbenzyl sul f anyl net h

4-tort . bubyleRRTRberE f3%@m?éhBﬁlzﬁnzyliulfﬁﬁvlé‘?eélﬁé&§ngf°hﬂl¥W@f*rﬂb‘@ﬁ’??’?z,yl’

2-crl | f f 5
2 (2- gﬁf’%ﬁaéw o R P oIS S, A6 S5hb,
3,4-di chp. 95&39&%Kbﬁ%flﬁa@%:ymtﬂﬂﬂhylbeﬂ-zgﬁuﬁh@%@ﬂh?p3fiﬁ@thylbenzylsulfanylmethyl

3, 5-di net hyl benzyl sulf any met h uor obenzyl, 4-fl uorobenzyl

,2-f 1 uor obmwlmym;myhmw 4mmlwzy1nudfanyt;nqzhyiez (Rrinethipbied ylBifghyhetthy |
25i odobenz | sul fany] met h | benzyl sul f | met
“3. et Ayl %ﬁ?ﬂwmﬁrﬂﬁh rrﬁﬁ%wgbrbengﬁ %éflﬂweﬁészg Wr%ifﬂwmethﬂ,

4 ot no Ly G AR R i R RO ?‘%‘Eﬁfﬂ‘y' ety 28

4- et hOXl/hﬁfbb)éﬁéﬂHuﬁﬂaﬂMhﬁﬁWDﬂ mtroﬂa{ﬂj}lshl-f&yjdhﬁﬁylhgimtrobenzylsulfanylmethyl
napht h- 2-yl net hyl sul fanyl met hyl, 3-nitrobenzyl,

1- ni t r obénitydbsudyisuifahytstetipll, 4-itwbenzyh emtyﬁlwowﬁylvswwmethyl phenylarmno
s TR E %ﬁgﬁw@@a@m&ﬁ 301 M e rorens'
e SO B ISAS  bytnia  7 1
pyr | d- 4- yfrieed Rithabyibamnl syl zﬁwwymi&ﬁmbmy] fzapyysﬂe:t-ﬁwlf,anylemyl
2- pyrid-4-yl sul fanyl et hyl ,
thiazol-5-yl, thien- 2—ylmcthyl 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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thi azol -5-yl, thien-2-ylnethyl, 4-trifluoronethyl benzyl sul fanyl net hyl,
- 3-trifluoronethyl benzyl,syl fanyl net hyl, :

3-trifluoromet hoxybenzylsul f anyl met hyl , - § SEP 2003
4-trifl uor opeghyestypenzyl sul f anyl met hyl or

4-trifluorosul fanyl benzyl sul fanyl net hyl, 20 Reference to tﬁgT{:ﬁsg !gﬁr.]%d
enbodi nents set forth above is nmeant 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- cyanoméichsHoganidanoyl et hyl ) - 4- hydr oxybenzam de; N-[ 2-(2- br onobenzyl sul f
anyl ) - 1R- cyanonet hyl car banoyl et hyl ] benzam de; 25

N- [ 1R- cyanonedHyResmsapiiyicabymoel-3damentzybeaylsdfany)ethpiinphdwlineyr de; N

[ 1R-cyan hyl car banoyl - 2- ( 2- cyanobenzyl sul f anyl ) et hyl ] nor phol i ne-
4- car boxg’rn%%’&xam%e’ 4

N-[3-(2-chlor RRV A é’J(r%' BYyal P@?Q nzam de; N[
1 R-cyanonet hmar anoyll?z’g- Z%I%ﬁi?o(genzﬁlug%ﬁlgﬁy %h@??%’g‘%ol ine -43 WO
00/ 55125 5 SEP 2003 PCT/ US00/ 06747 4-car boxam de N[

1R- cyanonet hyl car banoyl - 2- (2-met hyl benzyl sul fanyl)ethyl] norpholine-

4- car BoxBhrgiacolagipng ility: '

R- cyanonet hyl ear bamoyl 5 2-(.2- met hyl benzy] sul f anyl ).et hyl ] .benzanj de. 5

Phar macol ogy g 'Ot Pfl@‘?f(t%ﬁg’vc?%@%ﬂéteﬁp Pf?fggslﬂﬁ%ﬂ‘il‘?r iR Ragicplasthsi ne

pr ot eas ecdrftivRid Stfie invBn@SH hBHIRY ack f | Byenti Qni nhi bit
the acti ?/lr?%;/u of cat fmapsli1 ns 1B, ﬁﬁ,tﬁKacg% %@@gﬁggﬁé% %tﬁ@(ﬁ/& g\aérgg "“SEQ hl’JI for

t r eat i ngamdiusefakios réatingtisehses at thioh cathdhsin B, IK Rang/@rS SravelyicvhtBued s thibut es

to the at hol ogy and/ or synptomat ol ogy of the disease: For exanple, the
conpoundBaiplogy@idng symplomatelpgiseidhe disfass. Foi exkamaplei thy compomdseftei on and

met astasi Send i GL as .anti.- angi ogeni agents, .rheunatoid arthritis,
ost €0 arltnh(rnl1 {dlﬁsapea%%{éug ?rrllo%%/asntniggu r_ggrrlp‘fﬁ_sﬁ’f‘ aggﬁﬁegasﬁﬁﬁc’ln@ﬁﬁ 145 38 aPUARZRSRNGr v
ai rway diarsfeanstoldnritn b a'.%riﬂé,%9&91%0?5&3':&&55{?,3‘{0H%_rpﬁmcﬁggt?tis?O”pou nds of
the invention are useful in treating bone rFesorption di'sorders, e.g.,
ost eoporvEammaringaireanistase sndborehed joinvteiiorders. i theance e butnpbimds ogat i ng
aut oi m’rutrﬁe.di sorders, .including, but not .
€ 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 Iupus erythemotasus, rheumatoid arthritis and Hashimoto’s
thyroiditis, allergic disorders, 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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15 limted to juvenile onset di abetes, nultiple scler05|s penphi gus

vul garis, G aves' disease, : nyasthenia gravis, systent c | upus

eryt henot asus, rheunatoid art hritis and Hashinoto's thyrm-dﬁtSEP Bllergic
di sorder s, wowkaseisng, but not limted to asthma, and al | ogeo®iUsed/ssmarme
responses, including, but not linmted to, organ transplants or tissue :
grafts. The cysteine protease inhibitory activities of the conpounds of the
i nvention can be 20 determ ned by methods known to those of ordinary skill
inthe art. Suitable in vitro assays for measuring protease activity and

t he i nhi ¢hatdctemistihgroups hayy degrsasingameointds cia&t@nl@adwwﬂncmmgp by follotws: assay
measuresgdpcg ot ease | Bduc %édrog:ym S of a t| dqe/ {?P bst rg}ﬁ Details
of assay¥4SofSiHeAL OF FFATRRIE: Gy (9?]1 p Bth'f‘ hiSin

Exanpl es f s NoyRn gﬁﬁg

Formul a %r%g%dﬁi?te I n ﬁ%{gg c;aﬁg " 1tsg“rtl ng %gt%éﬁ@drs use el

prepar at R8s ﬁnaauﬂ@{pe&bbmaﬁ@m dinaé Riteeat Ao g, et @taf@ﬁmﬁataumg in

whi ch st hge NBWIRE opdcdReS> SEP 2903  PCT/ US00/ 06747 characteristic 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 Forrmula | in
which R is a group of Fornula’'(a), whe is carbonyl, RS and R are

each hydrogen, R9 is benzyl and R' is f{ toxycarbonyl and R2, R3 and
R4 are each hydrogen; that is, a conpo ng 5 the foll ow ng

structure: XO---KN Hig narre@tert-. tyI
1S- cyanonet hyl car bar%IJ\i pheflyl et hyRfcar ba

te and a gonmpound-of Fornula |
%aln X carbonyl R5 and R7
) is nnrpholln 4-yl| car bonyl
that is, a conmpound having the

in which R is a groupsiof For
‘are each hydrogen

and R2, R3 and R4 are 10
follow ng structure: OHO

is named terz-butyl 1S-cyanomethylcarbamoyl-2-phenylethylcarbamate and a compound-of
Formula I in which R is a group of Formula (a), wherein X! is carbonyl, R’ and R’ are each
“hydrogen, R? is cyclohexylmethyl and R!! is morpholin-4-ylcarbonyl and R?, R® and R* are

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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N- (1S- Cyanonet hyl car banoyl - 2- - cycl ohexyl et hyl ) nor pl
Admi ni stration and Pharraceutical Conpositions: |n“general, cc&BBRndwsof
Forrmul a | WO Db/4se25adm ni stered in therapeutically effectivectsoaomunts vi a
any of the usual and acceptable nodes known in the art, either singly or in
conbi nation with another therapeutic agent. A therapeutically effective
anount may vary -45. WD 00/55125 c¢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 @édely densndipg pe itesewpdrity o€ theohissosm theage dnd ndative heal i efthosubject dre

exanpl e, ther'a(%e tically effective am)unhs of a_conpound of Fornula | may

range fr BAFBEVOIRGSo5RorRE uprehand; athsy fartetso For expmmim therapewsallysffedig to 10
i1l i ' i ical.ly 5.1.9/kg/d
m | 1§ gr ag,pefs ki A ﬁdﬂnﬁ%@ﬁgﬂft‘?ﬂg@&a E?xééé%ﬁn?@.rl rﬁ%%:{ gfatn)(soﬁeg%lo algxcl)aodg giday

to | ng/kg/day. Therefore, erap y ef ve anoun r 80 kg
human  paelghn{ugiey pEﬁd‘@ﬂoﬂO@rﬂllﬂg@?Iﬁ@éﬂHYOgrﬂn be@)lr ilwazgﬂmhg/@@ieﬁadﬁ, ¥pRally Mg/ day

to 10 ny/day. In genera , one of ordinary ski inthe art, actingin

reli aﬁcelu'ﬂ)éﬁﬂ/%rt@ e/ ke drywl Teggadorgnal therapeutdiadly lefective ambunthios 2 A pg haratri on,
will be able to ascertaif, a ther utically effective anount of a conpound
of For muPHt FigY fﬂt“ﬁ%i‘f’ffhgj ’ég/é?vé’al% iné%(ggfé.&lplﬁ’tuf ! REEBLIHEmEkar ol a |
can be agdij.niistLr i ATRRHL | | I owi ng
rout es: géﬂéelp%l’ ésrgs?? g?n C gl.a g??g{t%t%{ﬁg@enrgcrr@l , | ﬁ% Pgﬁa%éfﬁém(aﬁ&géy& é&%%g@%{h? ory) or
par ent er disclogurg of thisnAppivatien) will be iablerta ueieatih DtheSPOGUAIBNE R Ve ark@FPORd ti ons

can take the formof tablets, pills, capsules, sem solids, powders,
sust ai netPRRURd SEFergpyte [ Earitsaeng s piver disagse:- suspensions, elixirs, aerosol s,

i's nanmed |
hol i ne- 4- car boxani de.

h ' idi d. ised of , in 15 I,
compotind of FAPHTRRoN o CRBRRA B e B HE e dA S B ROBRE e y |

accept abpge 6746é RIBRIng DRESIAD REKE (DS 2 i ' i
adm ni stration, and nOgo not adv%rseUg gff&tgl?:%d@t ael’niﬁﬁae%ag%eogtb' %ﬁ eoﬁlé ')torof t he

active i pgemdiab(etg., ifnahuexh ineatenomyortmmbartyneoss) idbmposiGohdcanagwthol i d or,

in the c&)se of an aerosol conposition, gaseous excipient that is generally

avai | abl BIRP! sahlety Piliy cansuies, semésolifs, poplespsustrinadaelvese Somulaions soluppemnt s
ucose, .l actose

e 11 SpBlpyict; RS 8 v ek B8P Sare P EbPRb ot tR e ok ™
gl ycesol gdfief0sd RARLAd oSPSHNR Lidl @hdbhleatiofl Wigfar s dtiphkrmARGkidalig | 1 ke.
Liquid and sem solid

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, liguid, 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 monostearate, 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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exci pients may be selected fromwater, ethanol, glycerol, propylene glycol
and various oils, including-those of petroleum aninmal,, vegetable or
synthetic origin (e.g., peanut oil, soybean 25 oil, ninerak §i$Ep 968hnme
oil, etc.)woldoeérasred liquid carriers, particularly for inpertsdloers7
solutions, .include water, saline, aqueous dextrose and glycols. The anount
of a conmpound of Formula | in the conposition nmay vary wi 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 encesof acvmpennd af Formutnhipo sestingn gidé @80WEbddaprise S Q0DBw to

PCT/ US00/ 06747 of a conpound of Formula | for treating a i.ven di sease wil |
conpr i sel&%Brarefeteblyd 8w b . B 2P MgrsAient 3d4y thoremppdeppeing i Gxcipient

ingredient_ w.tht i.nd ' XGJ: R : cl Pl :
Prefer abcfrye x?’ﬁ%nghgﬁﬁégéigt&c@{mggﬁ%gélg :Srgﬁoslq!é&{aﬁ %&ang%tgr?’ég‘]‘ ?%SQE gfnrtlgl e unit
dosage fqyshaefBfm EHUonAHAME tieh@HniBA N Ddingld nfit Sbsage RHrHdlitiasagenirelidhoad

|t bitum when relief of 5 synptons is specifically required. Representative
phar néc esytipeahs i spenificdlyoeqicdnReprasergative phempoentitabforfvlationsacontagnieg a
described in Example 15, Chem stry: _Processes for Mking Conpounds of

For mul a GOMRO¥RS ‘?}?“B‘I‘Iﬁﬁrdﬁiﬂnz’e‘ii"b%ﬁ“b@eg -epared by proceeding as i-n the
followwng 10 Schenme 1: Scheme | 2 1.R1OY 2. optionally deprotecting |I 15
in which Y is hydrogen or an activating group (e.g.,

2, 5- di oxopshikey:i din-1-yl (NBS), and the 1like) and each R, R2, R3 and R4
are as defined in the Summary of the Invention. Conpounds of Fornula | can
b\e prepared by reacting a conpound of Fornula 2, or -47

e

s~ Processes for Making Compounds of Formula I:
Compounds of Formula I can be prepared by proceeding as in the following
10 Scheme 1:
Scheme 1
R?.
,II\I N
R4
R3
5
" _ 1.R'oY

2. optionally deprotecting

R?.
| =N
Rl/N c”
R> R’
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

47-



E.. 5 SEP 2093 WD 00/ 55125 PCTI USOQ' 06747 a protected derivative thereof,
with a conpound of the fornula R OY, or a protected derlv% gSEIF{]&é of ,
and then optionally deprot ecting. The reaction is-€arried t

presence ofwa ¢gMdibabl € acyl ation catalyst (e.g., triethyl a’Pc?ﬁ)so@zﬁB%‘) n a
sui tabl e solvent (e.g., acetonitrile, N, N-dinet hyI f ormam de ( DVF)

met hyl ene chl oride, or any suitable conbination 5 thereof) at 10 to 30C,
preferably at about 25C, and requires 24 to 30 hours to conplete. Wen Y
is hydrogen the reaction can be effected in the presence of a suitable
coupl i ng ag@eBéted (&1 Vaiive BRABONWIAZ Sdrpolndt by FdrhiibyR YO0t idla RegB&s@honi um
hexaf | uor ophosphate (PyBOP(r)),

1-(3-di nébmyatarmthmqnfmgﬂt)]sreomtmymxéﬂpmmﬁmm e mdtiamdhbmﬁﬂcﬂeut(iﬁlﬂ@)

O benzotri azol -

N - rarret h roni um hexaf ro hos hat e
(HBTU), PToseRfic éISBH‘Pé’i%/?C@EI?PHB&PH -8 6t 'Bgﬁm%?“dtlﬁésﬁ 2‘3 e (e.g.,

NN-di i so hyl e e o 15
nour's. ¢ o 2eabiaal Xtk BRI oeBiicnd qubidtly %@‘*Pgé@ Kofbator o
carri ed mﬁrecb’yattlmaBD"@ ﬁrbﬁrdbm(wﬂlﬁ 267 Cf @8 Retudre R2OH 30 Kdrs to complete.

N- net hyl nor phol i ne and isobutyl chloroformate in a suitable solvent (e.g.,

TBF, or {Mieen Yksel)ydmgebehmmtloe cande ffeCidddn tigQpredence @< susabie couplingagehtt hen
i nt roduci,n he co of .For o the reaction m xt.u and

al | owi ng(‘? geg?‘@%’(ﬂ? A f OW’BE{B@& ‘fj{S‘PI%ﬁPfPSI“I‘SL PBPOPWBE%&F&%XE@}%@EM be
effected u ql.vas. it he
desi r ed plr:tgduc t?ﬁ%ﬁgﬁ i 3%& \éﬁ%dﬁlﬂﬁg ﬁﬁghgggﬂ?@bt@f%ﬁg%?%%g—yl_

techni qu @.QN,]\HH\D'Ltb@ﬁbﬁltﬁfylﬁtbntdmehﬁﬁl&bﬁ@ﬁbs@ﬁat@&%?ﬁ) I 1rBydigycdstRs yRBotinaide
renoval can be found in T.W Geene, Protecting Goups in Oganic

Synt hidsi §DCTarar thy like) awd basade.g4, AV-dispropystiyinmiae driethylaviinge pi the lise) 238 t he

t I Sch 1 et forth
7 Exanprabi: 2§ TREReotmirpy Mefely R Roa S e matRREbFoF 6P @ | can
be prepagggielbuf ﬁ?&éa'nﬂg R CAPRaHD bt f&hnulER“@H'vﬁtl?JV‘%étﬁ&lﬁmgﬁx%HQé'Qﬁ’d Rbvdehe

formula R-SS, whHerein”SS is a suitable solid support t hi ophenol
resin, ochiohsfotmdten a siiableaalventop.gC dBIH) er mahke)ea‘dbemteennaﬁmﬂ"@f@sence of -a -

25 sui tabl e ac%l ation catalyst (e.qg., 4-dinet %am nopyridine, or the |ike)

and in a38&pulss & adiopeard thee 1r§r0dueﬂg thewPmaPEndr Fogmula Beo haasictiond r equi r es
60 1 0, 70 nﬁg{{,&g ando allown;Pg t%e réaction ’Po proc:eeg ?or 12?0 ?E ﬁogr(s)..OS

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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PCT/ US00/ 06747 Conpounds of Fornmula | can be prepared by proceeding as in
the follow ng reaction Schepe, 2: Schenme 2 3 1. NH3 2..(EF3CC%$§ bﬁ@g 3.
optionally deprotecting | 5"%n which each R, R, R3 and RA EBs fined
in the Sumvee9o/s5125t he | nventi on. Conpounds of Fornul a | calRClba@spy/edr ed by
treating a conpound of Formula 3, or a protected derivative thereof, with
ammoni a to provide a corresponding am de, then reacting the amde with a
sui tabl e dehydrating agent (e.g., trifluoroacetic anhydride, cyanuric
chloride, thionyl chloride, phosphonyl chloride, and the |ike) and
optional |y degiosipoerdsf Fopmaladsachd prapared by precesingaimd Hiedollewingreacignout in
a suitab@ehsol ent (e.g., nethanol) at between 0 and 5C and requires 6 to
10 days t6"¥Bnp1 ete. The reaction with the dehydrating agent is carried out
i'n the presence of a suitable baseg{gng2triethylamne) and in a suitable
solvent (e.g., tetrahydrofuran (THF), and the Like) at between 0 and 50 C
and requires | to 2 hours to conplete. A detailed description of the
preparation of a conpound of Fornul% I cording to 15 Schenme 2 is set
forth in Exanples 7 and 8, infra. .n49. 00/ 55125 5 SEP 2003

PCT/ US00/ 06747 ‘Addi ti onal Procesgks Preparing Conpounds of Formula I: A
conpound of Formula | can be preparediaRa pharmaceutical |y acceptabl e acid
addition salt by reacting the free base-formof the conpound with a
pharmaceutically acceptable inorgani@ or organic acid. Alternatively, a
pharmaceutically acceptable base 5 addlition salt of a conpound of Formula I
can be prepared by reacting the free agiggf,ormof the conpound with a
_pharmaceutical |y acceptabl e inorganic («ﬁ? I¢ Haagse. I norganic and

.0rgani ¢ acids and bases suitable for g?oﬁl%%%@é&&&ﬂ% t he
pharmaceutically acceptable salts

R?.
N

| 2
Ri/NKC -
R3 R’

I

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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- of conpounds of Fornmula | are set forth in the definitions section of this
- application. Aternatively, the salt forns of the conpounds of For é@al
can be prepared using satts of the 10 starting materials orfi&tSﬁPrrlg tes.
The free acwW@®6512F ee base forns of the conpounds of Fornmul BCTAUSENCDE
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 t abl e base (e.g., amoni um hydr oxi de sol uti on, sodi um 15 hydr oxi de,
etc.). A ddfipenshBrosessepfonfrepaing Gomppunds addermired: salt form can be

converted to he corr.e ndi.ng free acid.by treatin ith a itable acid
(e.g., hydroch 8??%0%503,%%5?18 ?cmrﬁ%pﬁp%rﬁga%gpé?mg{i _S%Q%CW%?‘H‘EI a |l can
be preparggitdy ik by Rdsikg Bbiet BadeBRE 0P fheQoipdahY witk alphay! cagﬂﬁaﬂt- For
exanpl e, N-oxides tan be prepared by treating an unoxidized formof the
conpound atepfabeinbegahicwirbhgaait aoid. dhlzérngtivelie atpheemgeytically bdcoprebipdagcetic 20

aci d, Eernajeic acid, perbenzoic acid, peracetic acid, )
met a- chl Aog1eR &5 Bemenpouad ol Fompa ¥ cambeyprepared by eearting the Fegamd formoofv ent

(e.g., a en hydr.ocar bon.such net hyl ene chlaride) at .

appr oxi na %%éﬁ%%gﬁ Eheér/lr%}}i gceeflﬁ?al Yﬁg@%@%@{? H]&g ¢ ?rr?éDa@bcgrﬁfﬁ%gr%’FmﬁBpnul a
can be prepaiestidsMNEhis shitdrd £ tof prepardid! Giht BhAmstattd] 4 ah
Conpounds %?l Formula | i r? unoxi di ze%l orm can bg pr eparledﬁﬁcg%ttl\l- oxitgles of
25 conpourdsmpburiee ofitibaniia byre setefatth iy thei defingione dewion gf thipeappli¢iog. , sul fur,
sul fur dioxide, _triphenyl phosphine, |ithium boroh¥dri de, sodium

bor ohydr i EMaSYEYpIRG Sas férpss o thsrsompounds offjasmiutpel cap e prepprad asing salisbithe
i nert 19r%8%iﬁ@ﬂgﬁﬁ%r‘n%rﬂre fgetonitrile, ethanol, aqueous dioxane, etc.) ;
. Prodrug

at 0to derivatives of the conpounds of Fornmula | can be

. prepared by NEHRERS acibrWe: B8TEAREOF the ¢S oIS Folehl RO Y& fdhrdgnown to

those of ordinary skill in the art (e.g., for further details see Saul nier
et al . ( 190m) the cBirespoydini daseraddivioni seit wahcitiaddition sylt fosint Fosexampl@5) . For

AR T N e A I .
(5.9 tleedand vty WA ARAADLAL @R, SmiR iR i ARRIBLiof FobRAR' & °
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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- Protected derivatives of the conpounds of Fornmula | can be nade by neans
known to those of ordinary:skill in the art. A detailed description of the
t echni ques applicable to the “creation of protecting groups: gngdrp hEQs
renoval cagydgdspdnd in T.W Geene, Protecting Goups in @gaofosa7
Synt hesi s, 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 ast ereoi soneri c conpounds, separating the diastereoners and recovering

the optimealty thude of exiadky sHikin thdait (e.ol, §6:0Mukthérastallt s Bintdiane ab(1084), be
carried out using covalent diasteroneric derivatives of conpounds of

For mul a Bicoxgasisaed dbtdéciveyriphesn sy Latterp def98p}. dtpr eganigle.gapprapriietpaddrigse

dit.ast ereoi soneric .salts). D astereoners have distinct physical properties
(oo o an DR ernabe B0 s ecbine Ry o et CBpigId orEPagtla S 9ReYE obc. ) and
can be rr,%%!irﬁ. : d Y, i : i lissim i.ties. The
di-ast er eoner %@%agéelﬁggﬁérl gt a@é’gﬁ'&g%ﬁg‘ﬁﬁg‘%ﬁgrﬁlggﬁf %?%%&e%@?ﬁ* bgflét%y

separ at i@).r esol uti on techni ques based upon differences in solubility. The

optically pure-enantiomer is then recovered, along with the resolving
agent, by 20 Bypipcied demvatiyes eithn sompeundgof Farmige I eandigimaderpyrmeanprkaeitti on. A

nore detail ed descripti.gn of the .techniques. applicahle to tpge r.esol ution
of st er 46 PEGRALPETAY Tl RAL ) SEIHLIF TR & RS el BE S eing 1 n
Jean JaGq@uesnAp gfo?ecﬁﬁ LJ |g%ups 2R rinoWilcah be FRAAN '@.'W.r@reené?@‘}&@?tfngs ~and
Resol utions, Honh Wley & Sons, Inc. (1981). WO 00/55125 - 5 SEP 2003
_PCT/ USOQFfvps i DrgagicnSyarhesis Aiohadidsot & Hont Hec.il@8ention is a process for
_ppeparing a conpound of  Fornula |, which process conprises: ( A% reacting a
conpdfnd of Hepmrauadpef Bormuds I can e preparechastheir ipdvidual stprep dmef Bh a
 comound. gl Lhe oLl e R Qe 0 RALECLOG A8 LIL LuEENeLe0fy b i oh
Yis hycf_r oggﬁ OFPARC QT Ul ng d?%d‘%‘ and Sach“r" ) _‘ﬁg AP ERA O A s
defined pay dftias erfcobpBuddiY @phd B8Ry 1R dibdBredBAE hhdcavérRgRuNd of
Formula 3: R2 0 O
' 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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RI~N 4 R3 3 10 with anmonia to provide a correspondi ng am de and then
reacting the amde with- trifluoroacetic anhydride; in which each R, Rz,
R3 and R4 are as defined in the Sunmary of the Invention (0 1y
depr ot ecti RgopRE@Eect ed derivative of a conpound of Fornu@&%égﬁ%zgglde 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 formof a conpound of

Formul a | i nt @ sumplay, BREDEEiof el iMvartion i ahtbesdNo ptedeiingOcdpoudgtafonal |y
converting an N-oxide formof. a conpound of Forrmula | 1ts unoxidized -52
WO 00/ 55¥e8nulad, WEpPh po@sss cPEPHMS00/ 06747 form (H optionally converting a
non-derivati zed co ound of Formula_| into a pharmaceutically prodrug
derivatlzg) affepas Bﬁ?PﬁﬁgﬁﬁngBﬂﬂgrtlng a prodrug derivative of a
conpound of Fornula Ito its 5 non-derivatized form Processes for Preparing
| nt er medi at es: Conpounds of Forrmula 2 can be prepared by reacting a
conpound of Forrmula 4: P 4 in whichlg®R 9 is an am no protecting group and
each R2, R3 and-R4 are as defined |h the4m® Summary of the Invention, with
t hi onyl chloride and then deprot Crhe reaction with the thlonyl
chloride is carried out in the p se R@f a suitable base (e.qg,
triethylamne) and in a

2

5 or a protected derivative thereof with 2 compound of the formula R'OY, or a protected
derivative thereof, in which Y is hydrogen or an activating group and each R!, R? R? and R*
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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suitabl e solvent (e.g, DW) at between 0 and 5C and requires 30 mnutes to
an hour to conplete. Alternatively, conpounds of Formula 2 can be prepared
by reacting a conpound of Forrmula 4 with trlfluoroacetlgc anh

de- pr ot ectl /3%1 be effected by any neans 15 which renoves, éﬁ ?{9 .pctl ng
group and gl ves ﬁe desired product in reasonable yield. A

description of the preparation of a conpound of Fornmula 2 according to
above-descri bed procedure is set forth in Exanple 1, infra. Conpounds of
Forrmul a 4 can be prepared by treating a correspondi ng al kanoyl halide with
anmoni a. glhe treatnment is carried out in a suitable solvent (e.g.,

di chl oronet hane, 20 5% aqueous sodi um carbonate, and the |like, or any

sui t abl e(ipnbopidniatip chertingfanoatdetifatized cROformdbdf Formuils 8mi88 m nutes to an
hour to conplete. The al kanoyl halide internmediates can be prepared from
t he cor r Bigsmaerusigally wadoe derpatiyepapd treat| ng with thionyl chloride in a
sui t abl e sol vent nitro 30 mnutes to
an hour - O cepRiorify Shrertig SRETE uERBRL: MRt BRS8N of For mul a
2 accer dinpalo dibes ppgve-described -53 ... .. Lo WO 00/ 55125 5
SEP 2003 PCTI USOO’ 06747 procedures is set forth in Exanple 1, infra. :
Conmpounds of the forrrul a R -SS can be prepared by reacting a conpound of
For mul a 5(a) or 5 R19 RL ~NI | X~X1. OH R7i N- X" X1_N1X1XI,OH RS RS 5(a)
5(b) 5 i Rrogpssehfor @Pﬂ%n&ﬁ'“‘éﬁieﬁ@teé’r otecting group (e.g.,

) 38 et 3Bla dgad bBE PR CRAAE e oeck b REFERAERY o7t ne

Jlnvention, with a suitable solid support resin (e.g, \Wang
(4 benzyl oxybenzyl al cohol) resin, Rthi dphenol resin, or the like),
deprotecting to provide, respectii&el y, [la conpound of Forrula 6(a) or 6(b):

R19/ ) NH,
RN
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
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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 conmpound of Formula 6(a) or 6(b) with a
conpound of the formul a,R6OH (e.g., benzoic acid, .iindol e-5- e GPpYPEE3 aci d,
met hanesul f\9Bisgs344 d, or the like). The reaction between thy of
Formula 5(a) or 5(b) and the resin is carried 15 out in the presence of a
~suitable coupling agent (e.g.,

benzotri azol e- 1-yl oxytri spyrrolidi nophosphoni um hexaf | uorophosphate (e.g.,
di i sopropyl carbodiimde (DIC), PyBOP(r), EDC, HBTU, DCC, or the like) and
acyl at i oprocdilddliy St fdrth #©-Bx y;edj,iiﬁggr opyl et hyl am ne, triethylam ne,

4-di met hyl am nopyri di ne, 1-hydroxybenzotriazole hydrate, or the like) in a
sui t abl e sol vEotpéundg of thedormplzRESE khwbe grepared by YéacOf¢ 2 oddpoimdSEP 2003

PCT/ USOOF&erida s@@Mm: 58 the |ike) and requires approximately 3 to 20 hours
to conplete. Deprotection can be effected by any neans which renoves the
protecting group and gives the desired_pyoduct in reasonable yield. The
reacti on between the conpound of For muRa 6(a) or 6(b) is carried out with
a suitable couplingpd8ent xhd anyl at | oﬂn\ca,tg} ystx? A dstrai | ed description of
the 5 preparation of a ®bnpolhd of Rfie & nulN R ~8% according to the
above- descri bed .procei%ures is set forth in anples 2(A-C) and 4(A-0O),

i nfra. Conpounds of the fornula R30OH can be prepared by treating a conpound
of formrula R -SSwith a rgitéi)tabl e acid (e.g.,..trifluoroacetic acid, or the
like) in a suitable solve (e.g, nethyl ené@hl oride, or the like).

Al ternatively, conpounds of the fornula ROHin which X 10 is -C(O- and
X' i s5- CHRehicik RN iban pmisp @rasecting gadupylea itenty batoxpeagboryheftuekdri-® conpound of
Formula 7(a

or 7(b). Li :
yl elhoxycarb(on%'I, or the E\;?(e) and each X', X7, X?, 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!
RS RS
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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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 is a leaving group and each X3,:»4, R5, R6, R and
RO are as defined for Formula | in the Summary of the ‘I'Hventljoggpqgggthen
converting w&eddsesr esul ting ethyl ester to the correspondi pgragbgessdne

al kylation is carried out in a suitable solvent (e.g., THF) at -78Cto OC
and requires 1 to 2 hours to conplete. Conversion the acid can be effected
by treating the ester with lithium hydroxide for approxinmately 15 hours.
The organonetal lic conpound is generated by treating a correspondi ng organo

~ conpoundDMW,tch tiRNik@pdRibigdsaphasenday §.to 20hdbreltd commlepy Depivgdaion oen
triethylamne, and the like) and 20 n-butyllithiumor tert-butyllithium at
-80 to - Poeff@teddremymagsny which atyones thegprotestinggroupdasivesthe Agsird PRAdYGt es to

) hour. . A detail ed i ption of th tion of d.of th
formiln B ehenatp vl o Egertie” Brnver HeshrpRat b etati o £ SR bt 1
for mul ¥ bt e , et 1
25 ani ﬁﬁ%‘*@%f %ﬂtea%‘ | EpErB ]pgif"oar?gl;'tea ngé‘?’é%%n%%ga@%%’? AT !4E7EP%°I§%%%:J? n of

met hyls 2$rephfiafion 8F Covphpas vt the s@imitek oSS ycoaiihg ortheleb@-@8cibadl , | eq) in
di chl oronet hane (80 nl) and saturated NaHCO3 sol ution (80 nlL) was cooled to
0 5 C angrockdines et derfain Bxamples2(hdd AL, Weh a solution of 1.93 M
phosgene in taql uene (8, 2 . The_ m xture s stirred for.10 m nutes
bnd_then the. Satieaid ik bedBam AR smO i bE PLat e ol Shitiali " ox
27 ni). iih@g%m A5GAbRIBANES., hANRRcUER! Ridlld 88 10481 2 §REHINTRh @lgS,
filtered and concentrated. A portion of the residue (767 /LM 1.0 eq) was
s& i rred wuedstensichlotgerortipgitehealtavhittvely caipbinde of 6 Totduld ROOEGH wihichdXy THE
(1 nL) for 12 -
¢ % 0 (i)sr-C(O)- and X? is -CHR?- can be prepared by alkylating an organometallic compound of

Formula 7(a) or 7(b):

Li RS Li

|
RG\N/I-YOET. RPN X4,X3\N)\'rom
| |
R° O R

O

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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10 hours. The m xture was concentrated in vacuo and the residue dissol ved
. in ethyl acetate (1 nl). The solution was washed with water (3 x 1 ni),

" dried over sodiumsulfaté and concentrated. The residue Wa_seﬂls&?o?' din

met hanol (2 nL?]( and water (37.L) and the solution was treat it i thium

hydr oxi de n8RAFUPAte (19 ny, 1.05 eq) and then stirred forPCHYSHEGHE. The
solution was adjusted to pH 11 with additional |ithium hydroxide
~ monohydrate, 15 heated at 600 C for 4 hours and then the concentrated in
vacua to provide lithium _ :
2S- nor phol i n- 4-yl car bonyl am no- 3; |, pr opi onate. Proceeding as in
Reference 1 provided the follow m&s: lithium
2S- pi peri di n- 1-yl car bonylimihos3naySEehesylpigashenate; |ithium 20
2S- (4-tert-but oxycar bonyl pi perazi n-1I-yl carbonylam no) - 3- cycl ohexyl nr opi onat
e; lithium 2S.
(4- benzyl pi perazi n-1 -yl car banyl am no) - 3- cycl ohexyl propi onate; 1ithium
2S- ( 4- et hoxy c dr IiAngY Festhyl Pa-amipe-SyBlohs T iproRR2ts hygror i rass (8apmehdt e:
lithium2S. .. . o
(4 ur -2 500 SR mSTRs EOmLY %A BrEh DGO ioR 80 BT SPUEE 5% ;WO
00/ 55125 (BardRer2A03r RETH 15530 W 6ré4iEd RERERENGR 2363 MIghB&%nt tr2Stucde B3 hox
Benz | ox carbon lama propionic acid A m xture of
2S- am noads, &yagl.oBexyixmeprassiired éord 0(1Rindfes amd then thdagae)usaved sspetatadrand

hydroxide (5.9 mml, 2 eq). in a 1;1 mxture of THE/water (14 nlL) was
treated kEgptes ‘?,LWHB’%?}B@H%}PI @%ﬁ7c¥ﬁlr?leh@WPB’rbi'Qf€ C{‘&@n%‘a}‘ﬁ%W?mﬂ d@éﬁr,

stired g3 RieSANd LR ERRLSD i\l bt 81 [N Snpdhaglne (295

ure was stirred appr oxi ma

adj ust ed stigedithdér Witioger MeBelf @RR hrpitolias i(To Rl i0RR) (nldy THE ﬁnﬂr,) fohen
extracted with ethyl acetate (2 x 9 nL). The extract was washed with 1M
hydr odhl dwis. The mdxteod wed @ncgrratdd) in vdeioceahddheresgloddispolved ihathey] acutiate (1

concentrated _to provide 10 3-c clohex |-2S- . )
3- et hoxyﬂ@nihﬁagwa? Waﬁwmirmﬁbwatﬁ{ Gt f mlo; driefover SRAyB R andExAVPLE 1
tent - But t6, LanGYANeHRMMLE HL N e AmRRGRYI S (IWh S 2P FURE 87 L1SRMd 1) H
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;

lithium
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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O 15 A m xture conprised of 2S-tert-butoxycarbonyl am no- 3- phenyl pr opi oni c
acid (28.9 g, 0.109 nol), am:noacetonitrile hydrochloride (10 0. 109
nol), triethylanmine (61 L, 0.436 nol), DMF (40 nL) and aﬁeﬁ&ﬁﬂsmﬁe (360
m.) was st MOAWESRE room tenperature for 27 hours. The m XPOTAISIMET747
filtered, concentrated to a volunme of 100 nL and poured into ice water
(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 nL). The crystals were

col l ected and recrystallized friBB¥ERENCER Wo 00/ 55125 5 SEP 2003

PCT/ USO0/ 0674 nak/ stals were col,lected and dried
to provide teir@% ot ?/) ‘}1 2‘3’?(5%%&%&?%%%12&'3%b uy%&%%l car banat e
(20.3g, 0.067 nol) as white needles ; 'H NVR 5 1.39 (s, 9H), 5 3.06 (d,
2H, J=7Hz 6 4.08 (m 2H), 6 4.34 (dd, 1H, J =13, 7 Hz), 6 4.97 (d,
1H, J 8 Hz mlmlff: @QSfan&qchhExﬂﬁrMmcsacm (2. 51, . edQbd 6ddibimy . 5

rqvi ded t he ow ng conpounds of Formula I:

Eg(r)ltc eiqyggixé‘feté;% %@)é’h&éWfSPETWM%W{%@H-@WWém@I car bamat e

(ConE 0 eyl sofily Fiotil 85 Hmold1 heft? il ot il Teadd) (7
1H), 8 witlBRN- ﬁieﬂ'@l'&thyﬁngdxﬂﬁmel@% Rimsl, 1bHg). ﬁ%ﬁ{&nﬁ%zxaﬁ%@nm&) c clohex |

3S-tert-but oxycarbonyl am no- N-c¢c anonet hyl succi namate (Conpound 3); 'H NWR
6 1. 35 pmoximately 12810mrs72d1(1md tOHHEL 25vith BMf(yldIoch]d)]p a8d2oBfiof i mILHndJ = . 18,
7 Hz), 4.15 (dd, 2H, J = ,8450
Am 1H)t§en8°X 9‘%9 qlwcetge 22 é% ‘%@r The epirpgt was Washed yih 1M hmcw?ones- MBS m z

354 | -1Hi ndol -3- 1
eth fﬁ”é?’éasﬁaﬂ‘?é’"% ‘é%?rp“%‘aénd"% S (S S A
4. 080(MMWMMM%§%&% 4H), 6 7.62

(br s, 1H); ESS-M5 nlz 371 (MH); tert-butyl
3- benzyl oxynet hyS| - 3H i m dazol -4-yl)- 1S- cyanorret hyl car banoyl et hyl car banat e

(Compound 5); 'H NVR 8 1.39 (Sﬁ)ﬂ_&ﬂi@og 20 (d, 2H, J = 7 Hz), 8 4.00
(d, 2H J =6 Hz), 6 4.42 (m 1 £45 (s, 211), 8 5.29 (m 21-1),

tert-Butyl 1S-cvanomethylcarbamovyl-2-phenvleth 'Icarbamate

e

(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%
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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 mz 414 (M+); tert-butyl

o 2- (4- benzyl oxyphenyl) - 1S—cyanonet hyi | car bam)yl yl carsbamat e _( % 6); 'H

NVR: 6 1. 4qﬁ§%lﬁ§é} 8 3.01 (t, 2H, J 6 Hz), 8 4.07 (t, - Hz) ,

25 6 4.29 (AP 8490(brs 1H), 6 5.02 (s, 2H), 8 6 AEIYR0LETTy | 6
6.92 (d, 2H, J 8 Hz), S7.09 (d, 2H J =8 Hz), 8 7.37 (m 5H); ES-M5 mz
410 (MH); and tert-butyl

1S- cyanonet hyl car banoyl - 2- cycl ohexyl et hyl carbamate (Conpound 7); "H NWVR 8

oy < stp oot (BEnt Tiihyuts defeoliedadiaged o vl Tondidy (o7 (7

ES- MG M 18- R0k Mh Bl Bah oIS -BheRFRHRAAF Riald @@@Q/@Wﬁoﬁngngedles 'H
N (2- benzyl sul fanyl -1 R-cyanonet hyl carbano. |r~ et hyl)benzam de (Oorrpound 8)

A mi xt uMeMBoRpr3Sed9a), & 3RO dn2Adyil = it B34.0% Mz, PFBUd 44 YddABhT erli3c7aci d
0. 508 t tril hl d 0.149 1.61
ol ). BAGES oRae S SSRRI . KR8 G Sop FOVBaRAGPS DO, 64 nL,

4.83 mmol) and DMF (10 nmL) was stirred at 10 roomtenperature for 2.5
hours. The m xture was concentrated and the residue was taken up into

di chlmromet haneceeditg a8 it Bk 06 hAAIG dth& FlloRINSRDRERBGf Wokhula I

hydrochl oric acid, water and agueous sodi um bi carbonate, dried (MyS™),
filtered and concentrated Product was purified fromthe residue by silica
gel chromat ograp dlch|oroneth ne to provide

N- ( 2- benzyl sa8 i y EHAMasy 1. 53

?‘BBEB SZC%%I"%%W%‘ N"“f%??%é%( %’Eﬁ?cﬁ’ : ??-&’h%%f bs i MR PR 5y
-3 (m 2By = 135 64H7), 6410?lﬂ11)2H§6‘5065(s(2'H) 3942 (& 317D, B32 BH)SH)B62.48 (M 2H)

ppm Proceeding as in Exanple 2 provided the follow ng conpounds of Fornula

| N Pl s ERoReMVEy péad BadEl+): 2- (4- met hyl _benzyl t hi oet hyl ) | benzani de -59

cyclohexyl 35-tert-butoxycarbonylamino-N-cyanomethylsuccinamate (Compound 3);
TH NMR: 8 1.35 (m, 17 H), § 1.72 (m, 1H), 3 1.83 (m, 1H), § 2.66 (dd, 1H, J =18, 7 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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WD 00/ 55125 5 SEP 2003 PCT/ US00/ 06747 (Conpound 9); MS: me 367.9 (theory
367.1);

NVR Spectrum (DVSO-dg): 8 8.82 (t, 1H), 8 8.69 (d, 1H, 8 7.88 (d,

2H), 8 7.5 (m 3H), 8 7.16 (d, 2H), 6 7.08 (d, 2H), 8 '4J7 .(gngppgy® 4 2

(d, 2H),

8 2275 (m 2H), 8 2.1 (s, 3H)ppm
N—[lR-cyangﬁ%@K%igﬁrbanDyl) 2-(4 - nethoxybenzylthloethyl)lggﬁ@gﬁwﬁEWS .
(Conmpound 10); MsS: me 383.9 (theory 383.1); NWR Spectrum (DVMBO-d6): 8 8.8

(t, 1H 8 8.65 (d, IH 8 7.9 (d, 2H), 675(m3H) 6 7.25 (d, 2H), 8 6.8
(d 2H), 8 4.7 (m IH 8 4.2 (d, 2H), 8 3.7 (s, 8 3.3 (s, 2H), 8 2.8
(m 2 I nzam de ( Conpound
11); %w?péms%g'%;é ?%1‘?3?’?’@%%?;?%%@% rFum (%bgpf 8 8. 82((trrp
1H)'8 8.67 (d, J:7810HzIH)6791(d J = 8 7.5 (m 3H),
8_7.3(m5H) 6 4.8 (m IH 8 4.54 (s, 2H), 6417(d 2H) 6 3.7 (m 2H
ppm benzyl -1 -c¢ nonet hyl car barmMMb’éyl t hi opr opyl car bamat e (Conpound

12); MBS n1e 32}, y 32 50-d6): 6 8.7 (t, 111)

| ox car bonyl am no-4S-c anonet

333.6 (theory 333.1); NWR Spec
1H), 8 7.4 (m 51-1)
(d, 2H)

) ) . ) ‘. H .
(theory 355.1): NMR Speg 77 um ( DVSO- d6) :

1S- cyanonet hyl car bano

10

15

8 7.6 (d, IH 8 #e=phrd : 8 3.3 (d, 2H),
8 2.4,(m 2H), 8 1.9 (s, 3H)pp ?11]%%

[1S- cyanorret hyl car banovl - 3- et hyl(t: propglllbenzam de (Conpound 13); Ms:
rile 291.7 (theory 291.1); NWR Spectrum (DVSQ-d6): 8 8.7 (t, J = 5.6 Hz,
IH), 8 8.6 (d, J =7.7 H, 1H), 8 7.9 (m 2F 7.5 (m 3H), 8 4.5 (m 1H),
8 4.11 (d, J = 5.6 Hz, 2H), 8 2.5 (m 2H) 03 (s, 3H, 8 2.0 (m 2H)
ppm bent | 2-benzylthio-1R-¢c anonmeth | cafb eth | carbamate (Conpound
14); Ms: 20 me 383.8 (theory 383.1); pectrum (DVSO-d6): 6 8.8 (t,
iH, 8 7.8 (d, 1H, 8 7.4 (m 1011), 8 5.1 (g, 2H, 8 4.1 (m 1H), 8 4.2
(%, 2H), 8:3.8 (s, 211), 6 2.8, (m 1B~>8 2.6 (m 1H) ppm nmethyl 4-bent

| car bpnoyl but yrate ( rrpound 15); Ms: nle
(\m/f% 25 6 7.7 (d,

8355(s 3H), 8 3.3
ppm tert-butyl 2-benzyl oxy

npound 16); MS: mle + Na 355.7
8.7 (t, 1H), 6 7.0 (d,

6 2.3 (t, 2 '8 (mN21 )

car bamate (
8

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
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
(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), 6 8.75 (d, 1H), § 7.99 (d, 2H), 7.5 (m, 3H), § 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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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 car bamat.eg( ﬁrj;
17); NWR Spg BJ,%?S(DI\/SOdG) 8 8.8 (t, 1H), S 7.7 (d 1H), i’m OH)
8 5.0 (q, I-i? 4.5 (s, 2H, S 4.3 (m 1H), 6 4.1 (s, 2H)
ppm 5 N 1-c anoneth [carbamb 1 ent-3- 1 benzani de (Conpound 18); WME: n1e
269.7 (theory 269.1); NWR Spectrum (DVMSO-d6): 8 8.8 (t, 1H), 6 8.65 (d,
1H, 6 7.9 (d, 2H), 8 7.5 (m 3H), 8 4.5 (m 1H, S 4.1 (d, 2H), 6 2.5 (m
2H) ., 6 1(Cofopoundld); MBMIm/eN61.3 Bhe¥3BBTAYNMR Spectrum (DMSO-dg): § 8.82 t,
| car banoyl - 2- napht hal enl: -yl et hyl)benzam de (Conmpound 19); 'HNWR S 3.45
(dd, 1H, UD;BSA?(CQII-B)&?eSBi 28)(0dp (mlrﬁHnafflm(cBZI-ﬁ)swsei aB),(dod7 1H, 1o J
=19, 6 Hz),.S.4. 04 4 Hz), .8 4,98 (m IH, 6 6.67 (m 1H),
5 6,03 (I 1@4)64?6@75%@6( (tsoBf. 5275 G 5 5 3 (s SR (8. 11, 9 = B b))
ES-MS iz 358 5 gt hylcarbamoyl)-2.(4-methoxvbenzylthigethyl) lbenzamide

N-f 2- (4-chl or 1 ( Compound
20); '#1 MvBmp&ind. 109, B n2ED83.8 (1Be 89 3894); NNIR trafh (OMSBX,): $84 AAHHdd, 1H,
K L 20, 6 M), 8 4%@( BZBLH) ¢ 8(% ; (), 1Hsbet_ 7(]3%[, 955)7 07 ((LmH)ZH) 8

7.22 (m smscdmﬁ)&w((mzmw’s(::5381),76395@2}1»5683@21638@& @MHDI = 8 H);

EIS) Ng Lﬂaﬁﬁé é%@??%&%%&%ﬁ%%?ﬁ%ﬁma ' 11NVR: 83. 29 (d 2H,
iH7H§)_5~z’58179\ﬂg l?eﬁgilgx%-is-f thyRarhaRtbyledbinbhb sl gC(xﬁ[') ulgﬁgl’l) - 09 E%d

6H); ES Mpenbz.83h8ory 8B )); mwc&ummmﬂbyseaMml&%"(@ gxgphenyi
et hyl | benzam de S; nmpound 22 NWVR 8 3.18 (dd, 1H -J = 14, 7 Hz), 8 . |
3. 30 1@d Bz i) § 72118, I7= Hiddz, 2] @7053(1(10&;1{) 83 (n,SH)78 468 (g L) § 464105, (dd, 1H,

J =19, 1 J =15, 8 Hz), 8 6.81 (d, 1H, J =10 Hz), 6
730(m%§¢g4é§$2§§($9ﬂ{{?’P@7 55 (m 2H), S 7.67 (d, 2H, J = 8 Hz):
BS-M5 nfz  333ef kvarferne {carbamo 1-3-methyithiopro ]carbamate (Cci)m pound 12% MS: |
1S- cyanonet hyl car banbyl - 2- T 4- I chi orobenzyT oxy) phenyl i et hyl | benzam de

( Corrpoundn/23)21 8 (ﬂﬂecwazla) NME E(p&l;tr&rhl)(DNHS@-dQBS 87 (t21) I7.6 (& 1ER )%, 7.8 4. 84
(dd, 1H, J = %@55 24(in,3H), 65.
1H, J 8Hz)(m6§H§)§(5rﬁ@ﬂH;°- P 4.8(r, 30, §59?|@)2H) 524(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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6 7.32 (m 4H), S7.78 (d, 2H J =8 Hz); ES-M5 miz 482 (NMH+); c clohex |
4-benzo | am no-4S-c¢ anonet h:|-car bam) | out ate (Conpound. j24). 5 3@9@ U3V\O
00/ 55125 . 5 SEP 2003 PCT/US00/ 06747 NMR 8 1.37 (m 5H),“8"1753 2H) ,
8 1.68 (m WAHUSS5E51. 83 (m 1H), 8 2.17 (m 21-1), 8 2.42 ﬁFT{lﬁ?Wﬂ 472 66
(m 1H, 8 4.15 (m 2H), 6 4.68 (m 2H), 8 7.47 (m 311), 8 7.79 (m 2H);
ES-M5 nfz 372 (MLFI+); N 2- 4-benzo | hen 1 -1S-c¢ anoneth | carbano leth |
benzam de (Conpound 25); 5 'HNWMR 6 3.27 (m 2H), 8 4.00 (dd, 1H, J =15,
6Hz) I3)13(m IH J =17, 6 Hz), 8 4.23 (d, 1H, J = 6 Hz), 8 4.97 (dd,
= P PRNY), 8 6.96 (d, 1H, J =9 Hz), 6 7.46 (m 9H), 6 7.71 (m

5H) ES' MB Mg, %322 é%b ¥ 1S-cyanomethlélcarbamoylethylcarbamate (Compoundl %,

N- ( 1S- cyanoneT hyl car banoyl - Z- phenyTl et hy enzam de npound 26):"'H NVR 6
3 15 ( ddNMEHSp abtﬂaml@MQOIrcl%) 58583:, ZH)(SdU?(d,HiH)JB #41m, 1@DHEP.0 6, 2HD8 (t, 2H,
—6Hzé4ﬁlos484 6 6.68 (br s, 1H), 8 6.77 (br

(29&?0@4&@)11 lﬁ)ﬁﬁi(s@#{) 5234)6( H)mm(m 1H), 6 7.67 (d, 2H J
. - a

9" HZ) ES- M5 v(f ey gﬂj 5 ,, 1 A 2 'ea@%’mpgﬁd 1\??'),:*?‘ {.Dged%!zg;ﬁ- 1
ddg dd,
3. 52 ( %hél-;lF%Z B; M8 ?R] %}Sgﬁgﬁgdais SJ(Hm% &8.%§(d 4@7.9@%@&( ¢ _IE

HZ), b 7823((JTJBH3,F3)4S&B7113135(411 (B ), 5825(502Hm5 ﬂHISn3H)17PIﬁ7 (m 2H, J = 8
Hz), 8 7.74 (d 8Hz) 8818(brs NB mz 347
N- 1 1S- cyanoneiiy 2 SRt s A erapqund bund 28) ;

15, 6 re Rl %%hfﬁﬂi? 158y 2800 {434 o T g-,- éﬁoﬂ%ﬁc}(@% (m' 2y,
\7146 {gm 1 3, 6 B s6R0Hkdd, 8, ﬂH,mJeHzfsst@s (SIS mezz (B2, B89 (m,

N[ 2- (2 chl orophenyl ) -1 S-cyanomet hyl car bano, |yet hyl | benzani de ( Conpound
29); H1HWI&7®(&1:9H)(&717421H)2H884€$M(6?( dH, Ji=|-$ H3); ES2ES ngz By (MB+%. 17 (dd,

%m iH): 1g 7_6) hioraphieyly 1 Jome 2 6'8'3 %&o@ggz&l 24
1S- cyanorgidayh G4, ?&?Byi}{)zs(fgd“’l%hhﬂziy;lpi‘?@yi ﬁ.‘zi‘%‘ o%@zﬁi“]‘iezo 6 Hz),
5 4.98 (m, 1H), 5 6.79 (d, 1H, T =7 Hz), 8 7.07 (mm, 2H), § 7.22 (m, 2H), 5 7.43 (m, 45,
15 57.69 (m, 15),  8.08 (d, 1H, J = 8 Hz); ES-MS m/z 342 (MEl+);

(7]

[S—

(0]

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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(Conpound 30);'H NMR 8 3.13 (m 2H), 8 3.76 (m 4H), 6 4.06 (dd, 1H 7 =
11, 6 Hz), S 4.80 (m 1H), 8 6.83 (in, 4H, 6 7.16 (d, 1H J = 9 Hz), 8
7.46 (m 2H) S 7.66 (fi211); ES-MS mz 338 (MHH) P 2003
N-12- (4- benzy | oxyphenyl’) - 1- cyanonet hy_| car banoyl et hyIIbeni‘arﬁ ég %@

00/ 55125 5 V&P )e/fg PCT/ US00/ 06747 ( Conpound 31);'H NMVR: &PgTGTﬁGQ/QﬁWzH), 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 (M+H); benzyl N
(LSN%an%'% gﬂba -Sé-%c CIZ?‘Sneg(iZ/ﬁ i%) ggr&(thal ﬁ;r%t%rg(‘_é%pound 32)
204 (o2t W3, ) ol b, Ao 998 gt Ry ?‘m

2H), S 82145£(deSJ:H¢z3172=(MH+)—|z) ES-M5 mi z 448 (M#); benzyl

N-(l cyanonet h Icar bam)yl 2-cycl ohex, let th)terepht haI amate 10 ( Conpound
33);'H NW\R  &Ng2 nenyly 1 5-cymomethyitarbamevietRlbenaamdde (Co&lppu@cmi)m 4|—|)

&30 mphik a?gﬁ( zﬁ?‘;fddiﬂilmliﬁﬁétg‘”g(% B talathy’

8 03 (mszlﬁ,(dﬁ%'\aﬁaﬁ’%% f\ﬁd‘d T 1= 15, 8 He), 06,96 (. LI = 9{7@)57%(1 34) :

1- cyanomnet hyl car banoyl uoropheny ethyl'l benzam de

15 NVR  @nII233 (ml (ﬁi—lﬁH)&ﬁMrdzddQ(lbﬁi—;—)J = 18, 6 Hz), 8 15 (dd IH J

18, 6 Hz), S491 (dd ) 6701é0 7.23 (m 1H),

& 7.41 (m 2HY;(1&cy tiyIcaplpay sivletyyDbpppamid mnqundlzg)l\/ﬁhm/&isza

(M) ;

N- (2- - behZyPift iR c%r?o% ?1%25‘?%&%%&? O 24% 6.4 rlew%%phenw

)thl agol 84.84-(8arippyanisig Iﬁﬁomeslns% 39Dy, 5NS77 ﬁ? cdy), §999 51%0 1 = 497;
1S-c¢ anoneth | carbanp’ 1- fohex et 2- 3 5-dinet

th| azol etmA2H)ad BSRdm, dH)(E[th)(ﬂ;ﬁH B6Y; HNSES(M&; ooz 3aS@HFuUNd M + 1 457;

N- (I -cyanomet hyI car barmyl pent 3-enyl ) benzam de (IOorrpound 37); M5 rrie 271.

(theory 271. 14= :vuul'! ONACAR Y1 CARR ANV Zx | A dod ] et b 4] d(@lmﬂ@a'?) | H) 8

7 9 (d H), 1(d, 2H),
(mff-f%@ %S%Sgdc%ghg 16, §H§)%3(§E(d%HiH £ %561&{5‘ 5358 1%,
T=18, 4 Hz), 5 4.07 (ad, 1H, T = 18, 6 Hz), 5 4.93 (m, 1H), 5 6.44 (br s, 1H), § 6.85 (d,
15 1H,T=>5Hz), 57.22 (m, 3H), 5 7.38 (m, 3H), 5 7.50 (m, 15), 5 7.67 (m, 25, T = 8 Fiz),
§7.74 (4, 1H, T = 8 Hz), 5 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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25 ppm 4-tent-butyl-N-(1S-cyanonet hyl car banoyl - 2 cycl ohexyl et hyl )benzam' de
(Compound 38);'H NVR (CDC13) z 8 8.02 (br s, IH) 7.73,(d, 2H, J 8.7
Hz), & 7.43 (d, 2H, J = 8.5"Hz), 8 7.05 (br d, 1H J='8.5 EiZSEP6209379
(dd, 1H, Jweléossk12s8.7 Hz), & 4.10 (dd, 2H, J = 19.9 Hz, 5P(ﬁI‘/b‘B()0106‘ﬁl7l 51 -
1.82 (m 5H), S1.30 (s, 9H), 6 0.83 - 1.72 (m 8H); 63 WD 00/ 55125 5 SEP
2003 PCT/ US00/ 06747 EIl M5 (M = 369.9);

N-[ 1S- cyanonet hyI car banoyl - 2- cycl ohexyl et hyl ] pyri m di ne-5- car boxam de
(Conpound 39); 'H NWR (CDC13): 8 9.33 (s, 1H), 6 8.77 (s, 11-1), 8 8.56 (s,
1H), 8 SCbinpdund 3d); ‘HAIME: &3®71nﬂzm 68390(&@1@):8%02%911{)8549@8(5(2}@, | H J
14.9, 9.2 Hz), 8 4,15 (t, 2 _H, 3.9 |_|Z)H),6738?m,7}%06(70??(13|_|) El

N“\I—f\omb

F/B ( M= @1@5@1 1H), § 6.70 (m, 1H), 5 6.85 (m 2H),8709 (m, 2
§N %%WWW%% S 810 (br 4 T3 = 10.0 oy, 3 781 - 7.96
Ha i ; : )

? I Hg) ((Iﬁomlgm)n;:l 3&), HHNM&}SBSEGm, G}B 5 1%L0.9 (m, 2H),8§39 (m, 5H) 51.67 {1, 4H))

b R TS SR D S R e
" 7—%?? gt SR8 B8 194 L i 7 el iy e s B LAT, 50
M 3333@[5 nmz@&g&my%norret hyl car bano,

2- cycl ohexyl et hyI) 4 hydroxybenzanl | de 15 (Corrpound 42);"H NWVR (CDC13): 8
.64 (d, 2 H, benzxl 8 : ) 2 hepylethyerapdthalaghate
2195 o b b s 2 1. % st S35 angh o s D320, 5)

73

Co'ngz)cn%@gg;ihp lh‘i%’fw%%r% 84%39?’11—[? %tt{hs Halljftﬁlaif@‘}]z% 87%?%3”1 de 5
5

1 - RBU= Z(I-I:()m727|('i)1 58), 6.7%4 (doH = IEH)aB%&ﬂﬁDkESMSr:ﬁzlt&(dd "1 H,
19.6, 11.2 Hz), 8 4.17 (dd, 2H,3:13.3,8.4Hz)6080-203(m
3 H: @mﬁ)(w—sas 9) N- (I

S- cyanonet hyl A lbc%gr?c}ﬁletgvlg%f):Eln?oh?)ﬁya f&uryéghélf'ﬂ)te{hivﬂ[)!aﬁjz%m rn%buncp iﬂzgﬁn de
15 NN[R. 8 3.23 (m, 2H), 6 4.06 (dd, 1H, J = 18, 6 Hz), 5 4.15 (dd, 1H, T = 18, 6 Hz), $ 4.91
(dd, 1H,J = 15, 8 Hz), § 7.01 (m, 2H), § 7.23 (m, 1H), 3 7.41 (m, 2H), § 7.52 (m, 2H),
8 7.68 (d, 2H, J = 8 Hz); ES-MS m/z 326 (MH+);

PN~

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),
8 7.5 (m, 3H), 8 5.4 (m, 2H), 6 4.5 (m, 1H), 3 4.1 (d, 2H), § 2.5 (i, 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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(Conpound 44); 'H NMR (CDC13): 8 7.86 - 7. l(m 2 H, 87.70 - 7.75 (m 2
H, 6 6.85 (br s, 1H), 8 6.48 (br d, 1 H J = 8.4 Hz), 8 4.65 (dd, 1HJ
= 19.6, 11.2 Hz), 8 4.09:- 4.20 25 (m 2 H) 6 0.86 -1.74 € dip Hpsg EI VB

(M =381.9.: N S- cyanonet hyl car banoyl _- cycl

ohexl et hyl I%zgf ‘H@ﬁ:ﬁoxybenzam de (Corrpound “45):"H NWR (CDC]P§5”US§“"92674770

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), 83.85(5, 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- cyano%lq%bg 9Bhexyl 2S- net hyl sul f onyl ami nopr opi onam de ( Conpound
46) ) 7.05 (br s, 1H), 6 5.29 (br d, 1H, J =8.7 Hz), 6

4.12 - 4.20 (m1d ano&et?h #edrbhhoyPHeyololex Ylethytip)rimiiRe 8L afibxardids, b 0. 81 -

1.92 (in, 131-1); N 1S-c anonet carbano 1-2-c clohex Teth 1 acetam de
gCSrrpl_;;m@?alﬂgounH?%S HNMRR CORCB)::6 B3F (s51H], ﬁ;s 8] (51&31311531?60351@56 &jlfslg I—é): .
> 02 (b, bagh 1l 06720, 5730 T, 1963565 @t REL 7 P & dsthogfa 156 24,

N-(1-gyang C ie 3-fl uorobenzam de ( Conpound
aey S AR AR G R R A L D b e R PR
Hz), 8 4.69 (adi c%nb&neﬁﬂlo&rbanﬁ@l—ﬁscwﬁoli’exwe:)hvlﬁaﬂhtﬂnélielﬁedﬂcarngzh'mdé = 2.8, 15.7
Hz), 6 0.86 - 1.86 (m 13 H); (M+ = 331.9); 4-chloro NN

(i - cyanoﬁfelnmﬂucé#@aﬁbM(WGIsmﬁe&w 6trid1 1 Hehzd0iCHzY, 83iouheh ¢a)3H): H NVR

3275 o146 s o). e5lds - M@Sﬂbﬁ%ﬁﬂgé“gﬁé&%% 0Gdii14 1 1)
347 9): N e SRS AR A 263 Bl 090D 188 o, sofb Y ik skl M -

I(genéiaml de (]@Qma\giﬂdkgl@!cg?mg%-ém%leﬂﬁl)h-ﬂﬁomb@n Zhénifen 5 H), 8 6.56
r = . .
(dd, 1H, 3(£3mp4>ugd 407 }H GCPChH UER ﬂ@;ﬁ (BO2Bd-017-#d(qrisy 1HR 81 11 @I2ZH.MB (M+ =

300.0). POML GYaRO Y SRRy b Asite] AR5 daded Rigtaeam o

( Conpound
2H,J=19.6, 8.4 Hz), 6 0.67 - 1.88 (m, 13H); EI MS (M* =331.6);

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 (brd, 1H,J=19.6Hz),54.73(dd,1 H,T=19.6,11.2Hz), 8 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 (CDCI3): 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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'HNIVR(CDC13) 5 8.00 (t, 1H,J:8 Hz), 8 7.64 (br s, 1H), 8750(dd
1H, J =8.1, 2.5 Hz), 5 7.24 30 (m I|—|),6707-7118(6n§821;%9
4.76 (dd, 1H, J:172 82Hz) 54.16 (dd, 2H J = 18.0 » 36081
- 1.89 (m wiBookp12sEl M5 (M+ = 331.9); PCT/US00/06747

N- (11 ccyanonet hyl car banoyl - 2- cycl ohexyl et hyl )-4-trifl uoronet hoxybenzam de
25 (Conpound 52); '"H NWR (CDC13): 6 7.01 - 8.02 (m 6 H), 6 4.75 (br d, 1H,
J =14.6 Hz), 6 4.14 (dd, 2H, J = 6.0, 18.2 Hz), 8 0.78 - 1.90 (m 13 H);
El M5 (M+ = 398. 0) N-(1- cyanorret hyl car banmo I-2 c. . )
cl ~yl et hyl ) - N6y -develphex viraS-metavisdfonylagms spaidefieamyound 46)i66 ( br

31N %W@@#%Oﬁs@gs«%ﬂﬁ%@%riiﬁié 85 T AL

SEP 2003 #7).8 50188, 3)781(-”1 oddpHsrEl M5 (M = 349.9); N
1- cyanorret hyl cgrﬁg %6-( 2) cyclo exy et hyl ) -2%5 dll}DFuorobenzam de (Conmpound

54); '"H NWR ( oﬁeﬂh Rérbashdyl-2 cldhe;{ m acaarﬁzddxgzpmﬁomadaﬁ)(lﬁ s, IH),
8:6.84 - 7.07 I}I),64.74§dd 1H = d 8 4.16 (dd, 2H, J
- 18. 6, M@Ch) § 7> lgbes 1H)1 645 ((hy ¢, ﬂm-@%qw &34, by 178

1- Co d

535) Cya”"ﬂﬁa%%%l@% %—658%?5‘%%85 (/35 G “LsbfR SRgIERge
8 4pfl-(ddelH J = 15.1, 6.1 Hz), 8416(dd 2H, J = 18.0, 6.2 Hz),

6084—190( 13 H; El MS (M+ = 3501)

N- (1- cyanonet iyl -egmbarnthylcathac Bhaxlphstyiey ioHehzrpnidd ECmapiuad 48);

Co d 5 H NWVR (CDC 3 br 6 7.14 -
(7 3gp?lrjnn m@n@@mvﬁwm (mJSH),lﬁﬁéZ(Wizlﬁk)T %7@135%%(“'2_?-!1{\] = 18. 2,
.5 8 3
'NN(l ya%orlrgth ?é%}bég%%“ad %%-%Jct"'l)% g(s f/ﬁﬁﬁw%g% ﬁ%g% %%H%y%enzar ai dee 15
( Compoungs5Z)331.ok NVR (CDC13) 8 7.66 (br s, 1H), 8 7.28 - 7.41 (m 2 H), 3
6.86 (d, 1H, J = 8 4Hz)8673(br,1HJ—79H2)8471(dd 1H, J

a

= 14.1, 8.4 Hejhlo®-X oibthy2dgrbainoyl-Reyalohsx detgbengariide1 (s, 6 H), 6
0.81 - 1,88 (m 13

N (1 - oy altmonyd 5% m&#@ ) DRI Pl N PR oA b A0 7-65

(d, 2H, I =9.0Hz), § 7.48 (d, 2H, T = 9.2 Hz), § 4.64 (dd, 1H, ] = 74, 14.1 Hz), § 4.16
15 (dd, 2H, ¥ =3.1, 6.1 Hz), § 0.87 - 1.85 (m, 13 H); EIMS (M+ = 347.9);

.1

N-(1-cyanomethvlearbamoyl-2-cyciohexylethyl)-2-triflucromethylbenzamide
(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-trifluoromethoxybenzamide
25 (Compound 52); 'H NMR (CDCl): § 7.01 - 8.02 (m, 6 H), 6 4.75 (br d, 1H, J = 14.6 Hz),
84.14 (dd, 2H, ¥ = 6.0, 18.2 Hz), § 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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(Conpound 58); "HNWR (CDA 3): S 7.41 (br s, 1H, 8 6.88 (d, 2H, J = 2.4
Hz), S 6.59 (t, 20 2H J =2.2 Hz), 5 4.67 (dd, 1H J =16.8, 3.0 Hz), &
4.12 (dd, 2 H J =17.3.'5.7 Hz), 8 3.81 (s, 6H), 8 0.82 - éﬁigmm%l—b
El M5 (M+ = (I -cyanonet hyl car banmoyl - 2-t hi azol - 5-yl am de
(Compound 58 °%)Sﬂ2yNwR (CDC13): 8 8.30 (d, 2H, J = 8.7 Hz), %&%

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, 5.9 Hz), 8 4.02 (t, 2H, J = 10.5 Hz), 6 3.48 25 (dd, 2H, J =
15.7, 5.4 Hz); N I-c anoneth | carbano 1-2-thien-2-ylethyl)benzam de
(Corrpoun ). & gl (d, 2H, J = 8.5 Hz), 6 7.39 - 7.55
(m gl%% 1148F)(13N|Y8|—I|{)(’J = 15M+ 37‘3993’8 6.85 - 6.96 (m 3H), 6 4.94 (dd,
1H, J = 14. 6, N&1SyhiometByia®Imoyi 2-Sddiohevithdi}-2(3-difAbtobenkamide. 2 Hz); El M5
(M+ = 313 8); -66 WD 00/55125 5 SEP 2003 PCT/ US00/ 06747 N-( 1S-c

anomet hy(Goanpsamg v SHN MR KRG 5 S04 EenEA AL -8 CofpBlAd.- %J(Pr s, FbiHa{ on NMR

So. 75 DB T (g o Phied By S8 7 1. 46 L AR 18 L st Ty

0.83 5 156420 sl 1305, EEMRCHMPSRUAY),: nMH 313.9 (100% and 5 N-c anoneth
| -3-¢ clohex I'-2S-trifluoronethyl sulTonyl am nopropi onam de (Conpound 62).

EXAMPLE 3 t erN—(vajﬁoﬁetavﬂhmmbvl&mnﬁémv])daﬁ Bﬁmmobmamwec ar bamat e
(Conpound 63) 10 O A sol ution conprised of be
5S-tert- &ﬁl@@@éﬁébnﬁlmé@@hbﬁ&r@n@t A - %QWL pehdyiBarbdihtite (77 nu,

184 nmo S n reated with
ammon unt PPl E v Fe o B P 118 26ha cuie G ST HRer S Bon (77
ng) . Thelmtwﬁsmsgsgrﬁd for 15 hours and then filtered through 15
Celite. The filter cake washed with ethanol and the conmbined filtrates were
concett r at ed layanomethylcarbamoyl-2-cyclohex ylethyl)-2 4-difluorobenzamide
{Compound 56); '"H NMR (CDCl,): § 7.80 (br s, 1H), 8 7.65 (t, 11}, 5 7.14 - 7.36 (m,
3H), 6 4.79 (dd, 1H, J = 14.9, 7.2 Hz), 6 4.15 (dd, 2H, } = 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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rotary evaporator to provide tert-butyl

5-am no- | S- cyanonet hyl car banoyl pentyl car bamat e (61 184 mmol) as a
white solid. "HNWR (DMBO-d6): 5 1.42 (rn, 17 H), eé(m BEP H03. 09
(m 2H); E&o\@rssiz 323 (MK+). WO 00/55125 5 SEP 2003 PCT/ USGOUSHI6T47EXAVPLE
4 N 1S- Cyanonet hyl car banoyl - 2- cycl ohexyl et hyl )i sopht hal am ¢ aci d

(Compound 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,nol, 1.0 eq), prepared as in Exarrple 2, in et'hanol (2 m) was treated

wi th amoni uM-fisreye 18 arfyg pkyletb@DPenearrida (dorapound il ); Fadtoadi um on
carbon (82.4 The mxture was stlrredfo 5 | tered through
Col i te. NiR GO Nzt e Tl T Ao ’fr%tarﬁﬁ‘ﬁéf nﬁb BER0 11 o o
were cong v at

N (1S-c 3b£g§éai§ﬁéigb%w%&é§?c g%)l elt (?’ftg? am T a%)r d (61 nyg,
170. 7 _ped elaamapfﬁén hﬁ{sghsd(ldo%)% (MeOH-d4): 8 . 96 (m 2H), 51.26 (m
2H), 5 1.38 (m 4 : (m 5H), 8323(d 1H3 =8 Hz), 6 3.72 (t,
1H $ =7 Hz ;= Hhex yb2.9-tii foptepionadide 6 8. 13 (m
1H), 6 8.46 (m ES-MS m z 359 (ND+) 15 Proceedr ng as in Exanple 4
provi de(ﬂC‘PIﬁBO‘fQﬁ@%w ng conpounds of Formula 1: N

yanonet hyl car banoyl - 2- cycl ohexyl et hyl )t erepht hal am ¢ acid (Conpound 65);

"H NV\R (MeOHd4): 8 0.96 (m 2H), 51.32 (m 5H), 8 1.81 (m 6H), 6 3.12
(m 2H), 8 4.92 (m 1H), 5 7.87 EXAMPLE3B 8.02 (m 2H); ES-M5 mlz 359
(MD+); Nf 1-cyanonethyl car bam)yl 2 (2 6- di chl orophenyl ) et hyl ] benzam de
20 (Conpound 66) fer-Buny/g: A4y pylcagbamoyipentylcarbpmateg 4. 13 (m 2H), 8
"5,03 (m 1H), 8 7.30 (m 5H) 6763 ES-M5 mz 376 (M#); and N-(
"1~ cyanonet hyl car banoyl - 2-¢, cl ot P@P%aﬁht hal ani ¢ acid (Conpound 67); ' H
-68 WD 00/55125 m5 SEP 2003

10 2
H S
N Z
PJ \\\//////
H
O

A solution comprised of benzyl 55-terz-butoxycarbonylamino-

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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PCT/ US00/ 06747 NVR (MeOH-d4): S 0.94 (d, 2H J = 7 Hz), S 0.97 (d, 2H, J =

7 H), S1.28 (d, 2H, J =7 Hz), 51.47 (m 111), 5 1.73 (m 6H), 8 3.09
(t, 1 J =6 Hz), 8 3,29 (m 1H, S 4.45 (dd, 1H:J =11, 5 Hz), 8 7.36
(m 1H), 8 7.58 (m 2H)5- 8 7.72 (m 1H); ES-MS nilZ 359 (- E)55SE9<4|W3.E 5
N- (1S- Cyanameodrssigar banoyl - 2- cycl ohexyl et hyl ) mor phol i ne- 4- garigsoensde
(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 triethylamne (911 nol, 3.5 eq) in dry

di chl oronet hane (1 nlL) was stirred under a nitrogen atnosphere for 5

m nutes and then treated with amEXa@I & tril e hydrochl oride (520 jnol,

2.0 eq). The mxture was stlrred 15 hours and t,hen dlluted wi th ethyl
acetate (1 rrL)N & A A haBehiddic acid (2x 1
m.), saturated NaHCCB (1 m_) an @O '{13‘&8 15 NaCl(l m_) dried over
Na7S04, filtered and concentrate P 2T o ary evaporator to provide

N- (1S- cyanonet hyl car banoyl - 2- cycl ohex, |~ eth. |l norpholine.. 4-carboxan de.
1H NWR (CDC13) 0.95 (m 2H); 1.23 (m 4H) §2 (m 7H); 3.35 (m 4H);
3.68 (m 4H); 4.05 (dd, 2H, J= 16, 6 Hz); (dd, 2H, J=18, 6 Hz ); 4.27
(m 1H); 5.01 (d, 1H, 3=8 Hz); 7.93 (t, 1 =6 Hz); ES-M5 mz 323
(MH). WD 00/55125 5 seP$2003" PCT/ SO0 § roceedipg as in Exanple 5
provi ded the follow ng cg N-

S- eyanonet hyl car banoH© ' )prperirdine- | -carboxam de

(Compound 69); 1H NWR 0. 95 1.24 (m 611); 1.60 (in, 11H);
3.54 (m 4H); 4.11 (m 2H 4733 (m 1H):;04.75 (d, 1H, J= 8 Hz); 7.88 (t,
IH J=6 Hz); ESMS mz 5 321 (MH);

5 A solution comprised of benzyl N-(15-cyanomethylcarbamoyl-

2-cyclohexylethyl)isophthalamate (82.4 mg, 184 umol, 1.0 eq), prepared as in Example 2, in
ethanol (2 mL) was treated with ammonium formate (116 mg, 1.84 mmol, 10.0 eq) and 10%
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),
6 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:

-(1-cyanomethylcarbamoyl-2-cyclohexvlethvhterephthalamic 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-f1-cyanomethylcarbamoyl-2-(2 6-dichlorophenyhethyllbenzamide
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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tert-butyl 4- (|

S- cyanonet hyl car banoyl - 2- cyel-ohexyl et hyl car bam)yl ) pi per azi ne- 1-carboxylate -

(Conpound 70); 1H NMR (CDC13) 0.89 (m 2H); 1.23 (m 4H)" 1-48 SEP 208H)
1.66 (m 7MyQ0B53% (s, 4H ); 3.40 (s, 4H); 4.03 (dd, |H J¥xcidjsobodir); 4.14
(dd, 1H, J= 18, 6 Hz); 4.38 (dd, 1H, J=15, 8 Hz); 5.32 (d, 1H, J= 8 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

NVR (CDC13 EO. 96 (m 2!,:&; 1.24 (]m 4% 1.70 Sm 7H); 2.44 (t, 4H, J= 5 '
Hézj ; EHﬁN@:,Mg@H-mﬁZB;g. 4()d; ZH,L(B? (I@,),f_z 7 édl??ﬁ (=da}1;1|a,1-218:((<flt18Hi 6 Hz): ; 64.H;;3_
s mI=T3 ) ) el g el s of 5 Ve fl e ihis fiobat bl 4450 0 )

cl-ohex | ghhiiycaL I 18, n ' ‘ 268 ; 4H) ;
170" (i 0 i R I DRR L D7 P, ST B TP Mgms T 213
6.89 (MM&Bl). 7.32 (m 1H); ESSMS mz 374 (MLH+); ethyl

4-(1S- cyanonet hyl carbamoyl | 2-c clohex leth Icarbanb 1 i erazine-|-carbox
| ate (Compound 73); and 20 N- 1S-c anoneth | carbanmp 1-2-c clohex leth |

-4-fur-2- lcarbon | i erazine- 1Me (Conpound 74). WD 00/55125 1 5
SEP 2003 PCTI USOCQ 06747 EXAMPLE . th 1-3-c clohex 1-2S- 3- heneth

l'ureido ro iz@@?ﬂlb%onfe%mmé%v@%v&)o@ﬁl&Wl#d%ﬁ[_blﬂi‘;—&_gé}ﬁaﬁ%gé

1S- cyanonet hyl car banmoyT - Z2- cycl ohexyl et hyl car banat e U , 1 eq),
provided as in Exanple 1, in di gCoylpoaides) (323 rnL) was treated with

t ol uenesul foni ¢ acid nonohydrate (206 nmol, 2.0 eq, azeotroped on a rotary

evaporator . with 2-propanol 3 tines, untilla white solid had fornmed) for 12
[)

4 h)our s. The supernatant was decanted and theysolid was washed extensively
‘wWith diethyl ether until a powder had flornedy 10 A portion of the resulting
acid salt (789.tnol, 1 eq) was,suspepdédn-dry acetonitrile (1 nL) and
then treated with phenethylisqgtyanatg (789 tnol, 1.Q.eq) and

4- et hyl nor pholine (789 unol, eq) for 12§hour S. m xture was

concentrated i n vacua rzm’d\ilq r d
H
O

A mixture of lithium 2S5-amino-3-cyclohexylpropionate (260 pmol, 1.0 eq), provided
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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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 acetate (1 15 i),  washed WSPSEPMZQU
hydr ochl or moamgizg{ 1 m), saturated sodi um bicarbonate sol Wdakedbhdar

saturated NaCl solution, dried over sodiumsulfate, filtere 3

concentrated to provide N-cyanonethyl-3-cycl ohexyl -2S-(3-pheneth,

| I ur ei do) propi onam de. Proceeding as in Exanple 6 provided

N- cyanonet hyl - 3- cycl ohexyl - 2S-(3-i soproi Eurei do-propiionam de (Conpound

76) . -71 WD OPRyob&dinty & iSERaRZOO35 PGddFa 0hdwWihg RompesdispgFomuda : ashi on

anal ogous to the procedures exenplified above provided the follow ng

conmpounds of Formula I: N-f

1S- cyanonet hy

N-11S- cyanone 1y RA3ESS (Conpound
78 m;ﬁ@ (e vl &t gy d
(imouns gﬁﬁ%”%&%m ?@3 0d6§“%05ﬁ ﬁ“ %%D?Hét’ “%qm?’e%&?"me

6.96 (MIHLM)LL (dn,GHE)( 483 (i) 1H); 6475 i 1H,JI=48 Hz)arzd;sxv 183+ 6 24);, ESSM30m/zm 2H),

1.71 (m 1.68- 0.80 (m 6H); M5=329.85 M+=329.40; 10 1-benz 1-5-bent
| ox - izg?hgﬁéﬁheth | car bano | - 2- henvl eth | -2-meth |-

| H ndol e- 3- cay boxan [ .
- cyanomet hyI 3 e ' 3 OXBIRIRAY 7

2-met hyl 1.3hbbedetk Qeémﬁaﬁm(ﬁ}nlﬁq\n(aﬁo pbﬁglz , 3B 1(2*31(1%1 Lﬁﬁ’lm (470 6;

N- (I - cyanonet hyl car banoyl - 2- nmet hxl| propyl) 5-et hoxy- 1-furan-2 1 nethyl’ 15
2- et h | SHkHiG6dol, 8135 36 toAHM 8et0(Cciff)ounsl (BR ) H, M518 (Sriﬂz) {lm—ltdd) 11436 9;

1- - benzo

31 di ool TL% 6HDRGRE (0% A drby B 349101 JaAdR B3 CalBalmy ek BS- 5. 1
et hoxy -Zﬁdgﬁ{?}}y‘ﬂ%@ dol e- 3- car boxam de (Conpound 83); Ms: (mz [nHH])

570. 8; énzo 1 3 dioxol-4- Ineth | -5-benz |ox -2-neth |
1H- i ndol - 3- y| HaI begatoni® tolnyi RRADYKh YhaAL- PRIRLEarkigeMPound

84); 20 M5 : (mz [nH]) 716.0;
(Compound 71); IHNMR (CDCl;) (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, 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 mv/z 374 (MH+);
ethyl 4-(1S-cyanomethylcarbamoyi-

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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benz 15- 1-benz |-5-benz | ox -2-nethl-IHindol - 3- Icarbon | am no -
5- cyanonet hyl car banoyl pentylcar bamat e ( Conpound 85); . (mz [I\/r]% 672. 4,
benzyl 5-cyanonet hyl car banoyt-5-(I-furan-2-yl nethyl - 5- rret héxb SERe0fg! |
| H i ndol - 3w egdsizny| am no) pent yl car bamat e (Conpound 86); WeT/(swb/as7iM ])
586. 8; 25 N (1-cyanonet hyl car banoyl pent - 3- enyl ) benzam de (Conpound 87); NWR
300mHz (DVBSO-d6), 8.67 (t, J=6H3, IH), 8.53 (d, J=8.5H3, IH), 7.86 (m
2H), 7.50 (m 3H), 5.3- 5.7 (m 2H), 4.40 (m 1H, 4.12 (d, J=6H3, 2H),
2.3-2.6 (m 2H), 1.57 (d, J=6.9H3, 3H); WM=271.8 Mr=271.32; -72 WO
00/ 55125 5 SEP 2003 PCT/ US00/ 067 EXAMPLE 6
N- (1- cyanonet hl ear bam)yl |. pent - 4- enyI benzam de (Corrpound 88) NVR 300nmHz
(DVSO- d6), 8. 6&Y- Cyanomathyl F-ayelohgxyly «‘,l'.q_ ypreigoipippiogamiie) 7 47 (m 3H),
5.80 (m 1H), 49505(m 2H) , éi‘?p%n}]dg : 411(d J=2.5H3, 2H), 2.1 (m
2H), 1.83 (m 2H); MS=271.8 Mt Ry 1-c anoneth | carbanmo | but 1
benzar ai de (Conpound 89); NWR 300nmHz ( DMSO- d6 8.66 (t, J=5.8H3, |h),
8.53 (d, J=8.8H3, 1H), 7.90. (m 2H), 7.46 (m 4.41 (m 1H), 4.12 (m
2H), 1.70 (m 2H), 0.87 (t, J=8H3, 3H); Ms= :
N (1- cyanonet hyl car banoyl pent 4-yny1l) benzam de ( rrpound 90) NVR 300mHz
(DVBO-d6), 8.67 (t, .1H), 8.61 (d, J=8.5H3, 4 .91 (m. 2H), 7.50 (m 3H),
4.5 (m 1H, 104 m 2H) 2.8(t, J 5H3 1H) 2.25 (m 2H, 1.97

; 3 169. 30;

: & l yl ca banoy|H2- cycl.ohex anam de (Conpound
91); N-(IS-cyanonet¥ $ yINg-cyclyg 2 yI ) - i odobenzam de
(Compound 92); 'H NWR (CDCI 3): H.68 (H, J=6Hz, 7.34 (m 4H), 6.41 (d,
"3%8Hz, I1H), 4.78 (m 1H), 15 4.13 (d, J=12H202H) 2.0-0.8 (m 13H): M5 me
439.9; 2-brono- N (I S-cyanonet hyl car banoyl - 2-c, cl ohexyl et hyl ) benzam de
(Compound 93);. "H NWR (CDC13): 7.68 (t, J=5.7Hz, 1H), 7.58 (dd, J=3, 12Hz,

iI:)I): }: ig (c(zld “-‘1‘3%%17 é&fe"’%ljlg)zcygn@n%th§lg%xbﬁp,yﬂ-i\:,gczgh(egylg@ﬁ%ﬁ'ﬁe’(163 79 (m

mmol, 1 eq), provided as in Example 1, in diethyl ether (323 mL) was treated with

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).




20 N- 1S-c anoneth | carbano | hex 1 benzam de (Conpound 94); 1H NIVR (DVBO) :
8.65 (t,J = 3Hz, 1H), 8.54 (d,J = 8Hz, 1H), 7.91 (d,J = 7Hz, 7.5 (m
3H), 4.4 (m 1H), 4.183%d,J = 5Hz, 2H), 1.74 (m 2H), 1.3 ﬁ”5§§f3208385
(t,J = 7Hz, 3H); MS: m'é = 287.8; N( 1S_
cyanonet hyl| Wax@9&m3§| - 4- phenyl ybut yl ) benzam de (Conpound 95) PCT/ES(pI47
(DVMBO): 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. mle = 335.9; N (

ls-c anorreth | car banmoyl - 2- - cycl ohexyl et hyl ) 2- met hoxybenzapi de ound
96) ; yN_ (1 Y Proceedmg){n a fash10¥1 analogm}; to thcyprz)ccdures excrr¥phﬁed above pI‘O\g go cp@

S-cynone | car banmo | et hyl )-3, 4,5-tri net hoxybenzani de -73 WO
00/ %5125tfﬁ¥93”’§ﬁﬁ°’?8§§"%8#%§8@§?%747 {O%)n’pound 97) ; benzg;l

1S- cyanonet hyl car banoyl- 2-c, cly ohexyl et hyl car bamat e (Conpound 98); :

I sobutyl | S-cyanonet hvl car bam) | - 2- cycl ohexyl et hyl car bamat e ( Conpound 99);
cycl ohexyl met N1 0ty a3 yipro izl (Corripplindv Ham ¢ 5
(Conpound 100); I pr pyI ) benzam de

N- ( 1 S—c anorret hyI car barml -

( Conpound 101 Y¥-[kaLyanpmethsioaiamogl-££4-nydroxyphengetgyl) pefiz: , 1H), 7.88
(d,J = 8 45(m 3H), 4.37 (m IH), 4.12 (zn, 2H), 1.9 - 0,08 (m
15H); I—%%?‘lé@m% »3; N-(IS-cyanonet hyl car banoyl -2-c cl ohex. _|r~
ethyl)-2-trifl|nor e bh@mﬂm@mvﬂg_cv&@héx%ﬁmvmy&e@bmamm (cpa3): 7.90
(dd, J=3, 10Hz, 1IH), 7.79 (m 1H), 7.535 (m 7.395 (m IH), 7.31 (m

1H) 5. OZCOompOEHE): NNR 3A0mAz(AMSIHL. 839 (4, derSJ THI26 (), 6.96

(o oot Sen bt S i U e e, 10 100),
H NVR (6D 3@(6}5 %;ﬁfm+_@2gﬁ>o(m 3H), 7.03 (t,J=6.6Hz, IH), 15 4.73

(m IH, 0.8-1.8 (m 11H): MS:me =397.9; N-(

1S-c acnorret th1cmrha1mb&nzad@x\»cmhexmoﬁtemvlca:ﬁﬁmo@dglwm\dm-rﬁmound 104) ;
"H NMR (CDC13): 8.1 (t, J=2.8Hz, l_i? 7.87 (d,J=6.9Hz, 1H), 7.70
1H-in ole—3—carboxamlde (Compound 0); MS: (m/z [mH"]) 5570

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-benzol1.31dioxol-4-vIimethyl-N-(2-benzvlsulfanvyl-1-cvanomethvlcarbamovlethyl}-

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;

-2-methyl-1H-indol-3-ylcarbonylamino}-

benzyl 5-(1-benzyl-5-benzviox

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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(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;§ 6.6Hz, IH 0.8-2.0
(m 13H); MS:nle =440.0; 20 - - Ep 2003

3- chl or o- Nyd smgsyanonet hyl car banoyl - 2- cycl ohexyl et hyl )benzpm So0/06faanpound
105); 'H NWR (CDC13): 7.5 (t, J=5.2Hz, 111), 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:nmle =348.0; 2-nethoxyethyl 1

S- cyanonet hyl Gar banoyl - 2- cycl ohexyl et hyl carbamate 25 (Conpound 106); N-(

| S_" yanonet hwﬁwcbﬂm&h&mwm@mmmammmm
(Corrpound 107); N-cyanoneth cl ohex I-ZS- 12 4- met hox Ehen yl)acetyl
am n 0lpiB@50uk). &6 @ 1H) cﬁ) 2G8)tH) (m7315®35¥ (my=6Hz,

(4 9-12 9?%53%%@2?@?% ﬁﬁfi@ﬁ%’% il 2%1%2?%???0’ 5 e

(sJO—|233 =§71’L§(m 131); Ms:me =358.0; N
| R cyanol‘r/r[et %ﬁ'cal}/l&anoy'?-’} c cl ohexyl ethyl) -2-methyl sul fanyl benzam de

(Conpsund 109¥5(1 -c&grwmth;gmaamb&mbeﬁimde@mmd&9.))Nmsoo:ﬁﬁz J=7. 5Hz,
17 (t

1H), 7.40 5 (t, J=7.5HzZ, 111), 7.30 (d
 J=7. THz, (OMNFO- c&)s&ﬁ @, J=5:28L,41, 8.93.@, J= 818@31{% OH}n 21&)&”234?&@ 31@:5

o5 8“281;%9%&%% i oW 1 A B ones

leth 1 -3 4-dif N t
3e5 1Hz, 111)%@1&(@%3%1 " %ghe(Cdﬁloﬂ .4.18 5’065@&5%&

111), 4. @ME0, deﬂ H61z(t, TED]B.61 24, 128 GHG, KPIDL?QHM)ZI-DL\/MQKE, 36RE.0m, 1H),
‘N (1S cyanorret car banoyl - 2- cycl ohex. %ﬂ}et hyl ) - 3- net hoxybenzanni de
25900 1 (2. Yiszgo.

BiM+=0830:7 06 (m
2 OHz, J=17. 3Hz,
1.85-0.82 (m

\(Conﬁéurmlaiféﬂ)z ﬂﬂﬁl\ﬁRJ éﬁ@ll
IH, 6.76 ( .
111), 4.07 (

1311) ; I\@:mﬁﬂ\g{,ﬁéplg44 15 _
4-b-ronp- N- (1 S-cyghoret hyl car baTngyl - 2- cycl ohexyl ethy 1 benzani 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

T3



(Conpound 112); 'H NVR. (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=17.3Hz, 111), 4.12 (dd,
J=5.7Hz, J=17.3Hz,1H), ©71.85-0.82 (m 1311);. MS: (Mr+1) 3g2%359é52 | S-c
anonet h | carbano 1-2-c cI ohex leth 1 i erazi ne-l -car boxazni d 0 npound
113); BenzWO #¥i5585penzo | ani no- 2S-¢ anomet h | carbamp | et h PCI/US00/06747
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), 7 6. OHz, J=8.7Hz, 1H), 4.19 (d, J=17.5Hz, 111), 4.11 (d,
J:17.3Hz(‘63 T&’i’)’nd%" 85- 0. 82 (m 1311); M5 (M+1) 392/394; N

(1S- cyanonet hyl,cankanoydrets é’a%eﬁﬂ&?fbi' LiBYe vicdnyTBADYARE bt ogyConpound
116) ' H NVR mv%%)—qﬂ%mﬂ%ﬁ =t va AT1), 6. 45@%%\] 1218?1 1H),

4.67 (m 111)1sob4at\3138(d?‘an0&ﬂeiﬁvlca2baﬂﬁnd\$2 @thex&l@hﬂca?ba‘mate iﬁdﬁnpoud\d@%nk 327.8;
-75 WD 00/ 55125 5 SEP 2093 PCT/ USO0/ 06747 N-(lS-cyanorret hyl car banoyl - 2-¢c cy
| ohex, IY et qyeloberAmethyl ecvarmpmethilaarbamayl-2-cygloh goarbamic g, 11 (t, 111),
653d 459(m1H) 4.10 (m 2H), 221(t J45Hz 2H) ,
1.8-0° B(FHF‘P? Pﬁ}&%}s me 293.8; N-(1S-cy_anonet hyl car banoyl -

cl ~ohexy! et hy{i}12¢ 1de|'dd3¥f§voﬁﬁ@@a% g7.91

(d, J=5.7Hz, 4. 05
(s, 3= 1¥HIR (DMSO? 83&(1151 1I3H). 52@043}18 Hﬂr) 7:&81(d,11)= SHIAS 2F) £7.32 &, 3H),
N- (1S-cyanonet hyl car banp | - 2-cycl ohex etm[yl )th| ophene 3- car boxam de
( Conpourfd37am,) LE), f1R0R, %@3@937 08 (m, {38 i’l—% 7 =3 t, 2H) 7.08 (d,
J=7. 9Hz, 1I—I),473gth : 13H); M5
me 319 80; = o -c cl ohex
1 ro 1 J/ 9 rn

6 Etoe%g’% nd SMPW Q{lmﬂ\l@ch) HN\@;(JQ@@@LE 1?1287 59 gm 5y 7535;%61 (

2H) 1. QLHJ 0.30f(m] BH), 7. BI\I/EEImﬂH) 453912 @7=8Ne.cld), 4.74 (m 1H) 4.2 (dd J=6,17Hz,
anonet hylH)34%_y(((:i(|:l?D661¥Hz lH) £ 8(128 (nﬁtlg%(,yh%gen J)Qacetyl am nol pr opi onam de

N-(15-cvanomethylcarbamoyl-2-cyclohexylethyl)-3-trifluoromethox vbenzamide

(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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( 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), 4.44 (m 1H), 394(d J=5. 7THz %

3.84 (s, 3H), 3.60 (d, J=8HZ; 1H). 3.49 (d, J=8Hz, -3 50SEP (20 13H)

M5 m e 357vaPoosslit2e anoneth 1-3-c cl ohex 1-2- 2- 4- henox hernTzIJsetme'l ami no

ro i onam de- (Conpound 122); 'H NWR (CDC13): 7.55 (t, J=3Hz, 1H), 7.4-6.9

(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 bamayl - 2- ey _cl ohex, I r~ ethyl)isonicoti nam de (Conpound

123); deNM!H:( D@22 @, 68Ha L H), 24556, LIDHS.05 §me 2H), 3.78-6.J50Hz. 38, 7.85 (d,

J=7.9Hz, d, J =4.7Hz, 2H), 4.80 (m 1H), 4.12 (d, J=6Hz, 2H),

2.0-0.7 Q?nl gl@H)l3HW@$IW€"§i&tO’8 25

N (1S- cyanone ! - \ ] [WelaYqlYal: : mrride

(Corrpound 124 ' 3 :
7. 6donfgdtnd HHNW DAE)8.1 7 t4:8=5(smz 1351150 dJ:I5’HZHiH) 7404 (dd,

JSHZ S)C%HZF‘a M4 82 |‘(C ?) ( 1H), 4gig’l(dd(\]59HzH)J =17Hz,

| H), 8. 9($,JéﬂdeJkB) 780 (d,JT—IHHzJ"T;EIEZ, 1H).80L7 0. B4 . (Hg, 118194 (doI=44=1) 3109. 8;

0 O ST 1A 1B P57 . 4 08 (i e BT (Brrpound
L1 b T SRR A YSRGS - +@%‘§(§LS%L£ L e 1. L form

1- 1Hi ndol - 3- NJ(1S%\BMb].hetﬂvlf:M%@ﬂ%éﬁ%ﬂﬁﬂeﬂwﬁwuﬁh—%ﬂﬂam&(
| S- cyanonet hyl car banoyl - 2- cycl ohexyl et hyI ni coti nam de %Co npound 128);'H

NVR ( CDAC3mpoend 110 H NMRECDERY 7,5 @, J72 11111,113 88 @, I57.(Hy, D) 449(83 (t,

J T3Hz 3 )., 4.7 0.6 (in,
150y onal 4 1§ gt v i it ii%]ﬂ?aﬂé el e 520" © ¢
2- cycl ohexyl eﬁgyé ggaéﬁ@ylkm%aﬁ'f@&m&ﬁtﬁmﬁyﬁ&%mem
| S-cyanonet h -
(Compound 111); '"H NMR: (CDCl) 7.63 (m, 1H), 7.37-7.28 (m, 3H), 7.06 (m, 1H), 6.76
(4, J=7.7Hz, 1H), 4.73 (m, 1H), 4.20 (dd, J=5.9Hz, J=17.3Hz, 1H), 4.07 (dd, }=5.7Hz, . . .

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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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
(Corrpound 131); 1H NWR: (CDClS) 11.32 (s, 111), 8.64 (t, J= § #'hﬂ 8. 35

(d, J=9 8.22 (s, 1H), 7.68 (dd, J=3,I10Hz, IH),

6.54 (m 11%%%0/#]1%34 (m 111), 4.12 (d, J=5.7Hz, 211), 2.0- d’CT"{SH?’ %”11) VB
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 fanyl -1 R- cyanorret hyl car barmyl et hyl)-3-fl uorobenzam de 20

( Conpound 133 : ; Tohe e]ﬁ l-,—,. £§S’m£’%"%9é7?ﬁ1§2|—|)

7.2Hz, 1H), ‘ 9% :
3.03 (ddNMlifécEcz? 82t¥(t ﬂH)l)s 53 (a ﬁ.%}fzJﬁiﬂc;%D (i, Zti; 41101@ 2HYB 21mie=371. 88;

N- (2--benz |sY ulfanyl-1R-cyanonet hyl carbanoyl et hyl )-4-f| uor obenzam de
(ConpounMﬂd;,,Zkaﬂm(m)MWnM%rﬁ 211) 7.47 (t,J =5.9Hz, 111), 7.29
(m 4H), 25 7.9(m 411), IH), 411(m 211),

3.77 (s, 511) N-@Sgyanamet 25bay genzamuley . 7. 2Hz, 111);
MS: nle=

S canoei g TEAEIE 'HM%@‘%&?&@%&yréﬂﬁﬁr\‘%&?ﬁnﬁ B 650,645 comound

135); H1H!Mii EQME B094s, (81817 18hiza 38 E135), 8.08F.8( Qe m/elddk), 7. 87
(d ?1 = 7Hz, 21H) S%mg mﬂssgl); 7. 14 (:%zl?’Jékl n—lDOHz 31(% 33%) 93 l(nél =10Hz, 2H),
4.80 (dd,J = IS i e OpDGELZCADGRH 4. 14

dJ:14,1 ‘ 14hz, ' 3.16
(6.9 = 1ot Walin Piloy®ad (%riz @%ﬁéﬂk&éﬁzo%@
N-(1S cy I m de (Conpound
a6y CLETRE, MAAUPEEG Frifs, of) ?y‘%@sné‘ 1%@3 *ﬁ%g’%&@@ 6.65 (d. IH).
5 4.7 (m 1H)!S—Fﬂ-(éﬂbérﬁﬂloxﬁbﬁanvﬂa&avlﬁrﬂﬁxo%ﬂﬂ'd)vamﬂné%h4153: c@l@cxﬁpﬁpﬁné 1311);
M5: me 328. 518- cyanormﬁl car bam&ﬁﬁ -cycl ohegﬁyl et h,
I phenoxyﬁ'éﬁmmndé N 7-8EHL §-65cnB PH). Kd(4, 5—81‘1!2;5H5,I520 1H),
7.75 (dd 5 95 (m 2
2.0- 0(8 n{iﬁié‘ﬁ( %Dm%?%%éHgéﬁgs éﬁhﬁ?om ?ﬁl)(ﬂs Wl asdbr> (M 20,
S Cyanor’ret hyl gasRasmsh &3-SV abirRexy L e vl ki cetylamino]propionamide

(Compound 121); 'H NMR (CDCl,): 7.58 (t, J=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, 35D, 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]pro ionarqjde
(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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10 (Conpound 138);'H NMVR (CDC13) 8.19 (t, J=3Hz, IH), 8.0 (m 1H), 7.89
(d,J=8.8Hz, 1H), 7.76-7.4 (m 5H), 6.88 (m IH, 4.74 (m 1H),4. 19
(dd, J=6, 6. 3Hz, 1H), 4.08 (dd;J=6,6.3Hz, 1H), 2.0-0.8 (m 13Hf; SEB:A(

=417.95; Nwtohgssyd sul fan | -1 R-cyanonet hyI carbano |y PCT/USO0/06747

et hyl ) t hirophene- 3- car box- am de-- (Conpound 139); 15

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
J=6.7THz, 1H), A& i i -

(s, 3H, 190084(m 13H)

IsquanyI-IR— pin AT AIC TR ' 41 hirpaicloy =1, damide

141); @léﬁgﬁ%ﬁ 781(t357Hz|H) 770(dtJ89 2.2Hz, 2H),
72073‘(9’1? 704(dJ77Hz 1H) 689(dtJ89 2. OHz, 2H) 4. 82
(dd, J=14.1, _ : ‘ 3H)

3.-00 (dd,J= 13.' / 0 379, O.1FZ, e

25 N- (52- mw,@ulﬂzanyl R cyanorret hyI car barm thyI )fur an- 2- car boxani de
( Conpound 142)'-'HNNR(CDC13) 724739(m 5H), 7.14 (m
1H), 7.04 zegmoneti@cgriamo irotingmitie (Compawhd 128); 1H

(30205 Rt B (40 (G i duls B A Goiliticia,

SEP 2003 / %;)y | car bano,

| et hyl )fg?gzéﬁp@?gr( oxa%ﬁg‘gnﬁ rrp%ghddé ?Q’S%ﬁi)&ﬁ\ﬁg@ghgg (t,J =5.45Hz, 1H),
7.16 - 7. 28 ( rarr-budyl 3-51 Sdyahnd milthglcar%aﬁlﬂt 1H), 4.52 (dd,J =13.9,6.7Hz, 1H),
.4;06 (d,J = 5. 7Hz, 2H) 368(s 2H), 3.10 (s, 3H), 3.05 (m 1H), 3.00 (s,
3H), . 8&-cyek th apoylyphpaylearpamate (fZompqusd|l2ny| . - | R- cyanomet

yl car banoy | e 31!5.) - -rret ) enzz}m e (Conmpound 144);'H NWVR (CDC13): 8.75
(D, J=6. 9Hz, 1h§L—é¥¥%E%§g@§%%@ﬂg¥gkt, 1H, 7.50 (m 1H), 7.2.0-7.35 (m
12 ( LirflioL.8- i RehwP-Eh o Bbedzaglife (ddfﬁpouﬁi ﬂ-ﬁ));( dd,
N-(1§-cyanomethylcarbamoyl-2-cyclohexvlethyl)-1H-indole-5-carboxamide
(Compound 131); '"H NMR (CDClL,): 11.32 (s, 1H), 8.64 (t, J#6Hz,— 1H), 8.35 (d, J=9Hz,
15 1H), 8.22 (s, 1H), 7.68 (dd, J=3,10Hz, 1H), 7.42 (m, 1H), 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=( 1}"t‘-cyanomethylcarbamoyl-?.—cyclohexylethyl )-4-methvisulfanylbenzamide
(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, lH), 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,] =

2.63

]
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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, J=14.0, 3.7Hz, 1HO, 2.86 (dd J=14.1, 6.7Hz, 1H);
MVB: mf e=383. 93; 10 N &% 2003
2- benzyl sulfana/l - | R- gyanonet hyl car banoy] et hyl ) - 3- rret hoxy bedz SnPER
( Compound M@9/55133 NMR (CDCI 3): 7.96 (t,J =5.7Hz, 1H), 7 1ECTUOPFAT gH) |
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); Ms:

m e=383.77; N 2-benz Isulfan |-1R-c anoneth ]Jcarbanmo leth | no

ol ne- 4, 5acboramds 1 4 ASTIDHE 4R 2o GRE D, Al )

(m - ary . A3 52, SO fos Effifee ST e Hooeds, ¢ 010 i‘t.)'); 3N§:1

(362.86); 6- am-(ﬂ@-chhn"orbﬁﬁﬂcder%chbRﬁlmM&tiﬂwﬁmd et h 1 .
ni coti nam de 20 (Conmpound 147); '"H NVR (CDC 13): 8.42 (d, J=2. 1H), 7.80
(dd, J=8. TCompwnd 136); ‘HNMB&DM%XWQB , 56A6l, (ZBH,’Z}&‘@(MZBDMS (d_lzl-liﬁ) 4.64

(F 30 98 o 8 8 e B S 5 28 Mo s B 500 4474
(omound 148 )iy G M LEREA oo Bkl R ALE pr iy afidind. 7 1 St

1H), 7.82 25-(dt. 7. 18-7.38 (m
6H), 6. 4$Ct61dpdmﬂia38}42HNﬂvﬁ{(C4)Cﬁ3'D 349([!‘1):5 54—121@1—10,5’1 72&5&, 13].02851-15 12H), 2.80
(m 2H: M5, rol e=380. 4706. N- 2-benz

| sul fan, §.616.§ dmoPHL Hyﬂ‘ic@ﬁ BW5 ﬂ%tﬂ@i@ M&fﬂhéﬁﬁieﬁf[ﬁ BEHORPH de  ( Conpound
149); "H NWR ( 3 158 ﬁ_l H}( 8.4,1.8Hz,
1H), 7.57 (m = 4 3,477(m

111), 4¢H %éor(xﬂouiad-lssi 9}15\11@@10%9 M@@cozf%Zﬁif’@d @Wﬁ%é}d?—@k&-ﬁ 2H)

3.81 (s, 312(de—14159Hz 1H);
VB (4031912,)776\9éznbémwsasmflmywwﬁemm@ﬁwﬁ;ﬁaﬁmmmmh yl )benzof
uran carbox am d %Co ound 150); (DMBO) : 7.66 (dt,J =

7.9,1. 2H£d JE)6-35z, ﬂéi) - rFPP@}MSmfs—&”i%(m 1H), 4.15 (d,J = 6Hz, 211),

=14.1, 7. 1HZ,
(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;

3.80 (dd,J = ﬁ—ﬁ%gd%léy?’ 6@\3@@3{%g&j—tvanometh(vpcgifb‘%movl éw%)thmt%)cne-%@atbozxarsnzdé ddJ

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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N- 2-benzyl sul fanyl -1 R-cya__nonet hyl car bamo, |~
- et hyl) bi phenyl - 4- car boxam de: “;( Conpound 151); 'H NWR (13) gEFS}igggjt J =

8.7,1.5Hz, 2 766(m2H) 759(m 2H), 7.26 -7.49 (m* (dJ:—
7.2Hz, 1H) VOIS 11 4 14 (dd,J = 5.9, 1. 2Hz, 10 2H), 3’ (IspudsT4sy)
3.10 (dd,J = 14.0,7.2Hz, 1H), 2.86 (dd,J ='14.1,7.2Hz, 1H: MB (429.99): N
(2-benzylsulfan ly IR cyanorret hyl car banoyl et hyl )benzof
1, 31di oxo] e- 5-carboxam de (Corrpound 152); 'H NIVR (CDC13): 7.21 - 7.38 (m
7H), 6.82 (d, d = 13.3,6.9Hz, 111),
4.11 (dd,J = I8 L s 1,6.2Hz, 1H),
2.82 (dd m@{l) (_ 2 -
| sul fanyl(éonl'{’p%t@grjlig?fgmyl cargb?éjr\r/gjl et %@%ﬁdzg?@ 5’1-15 5411(53131) "H NMR
(DVSO) : 82HEZ, (H}Aﬁ(ﬁﬂﬂ,—nlﬁ)ﬁ T8z 6191),(41061((1:1 Qlﬂz;HleM) 376@@ 9),3.: EHz, 2H),
75(m 311), }é 111 4.13 (t = H) 3.02(de 6, 14Hz,

2. 9©Hé &aOSJ(rle g@ H)ﬂ)’ZSOJimﬂlfpsMSaﬁ)ZO me = 319.80; 20
N-(I yanone ) %orrpound 154);
( DVBO) * J FAERREEIAe 7 3 (rn,

4H) 7.2 ] , — m 2H),
s (cécsﬂlpoulahﬂ)mﬂ ﬁmgcacmz 8 7%'}&@1&%% m(%ﬁ%jsl l?a@b%{m 9H§ Py,
el ~yl et hyJS))-(x’:Br ﬂrHD Wyl(l’hBi)@ﬂneﬂiB Ziﬁahblmammgdd 25 laﬁ)ﬁmmdm%m (ddH NVR:
(CDC13) gt QZJI 1H), 0 (d,, J-5Hz, 1H),
6.30 (d, %1276 ﬂl%lz %401( =(1|?nS ifk}z 15, @@7((&&%{)53-@0@&—3 2H1. 2,308 H) 4. 05

5 o e L il Titort] e, 190 1S (v
@eﬂﬁ%l?’) 8.14 (t,
2003

PCT / USOO((DCﬁﬂFWln(id%BﬁHm ,(CH}CD];) 7. ‘Bi r2 =6d7d-Iz JHLHz16-2.38 (MHRHLIA) QS dn, 74 (m
2 5 (s, THhht0 @ dBot e i 2D 10 (. .y Ganbp 2o e b3 8T T
1S cyanogp{gﬁyiﬁfﬁ%r{g&h_@_gggf{g%ﬁﬁg pr%ﬂg%ﬁtll or ot hi ophene- 2- car boxami de
N;( 2-benzylsulfanyl-1R-cyanomethylcarbamoylethyDmorpholine-4-carboxamide
15 (Compound 146); 'H NMR (CDCl,): 7.45 (m, 1H), 7.23 (m, 5H), 5.28 (m, 1H), 4.39 (m,
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,] = 14.1,6.4Hz, 1H), 2.77 (dd,J = 13.8,6.7Hz, 1H);
MS: (362.86);

BIOX I "l

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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5 (Conpound 157); 'H NMR (CDO 3) 7.52 (d, J=5.2Hz, 1H), 7.43 (t, J=5.7Hz,
111), 7.32 (d, 3=7.4Hz, 1H), 7.01 (d, J=5.2Hz, 111), 4.68 (m 111), 4.23
(dd, 3=5.9Hz, J=17.5Hz/"iH), 4.08 (dd, J=6Hz, 3=1% 3z, 1H) g 5805985 (m

131D; WME: gﬁ‘@ 0/%5 353. 8;"

N- ( 1S- cyandYR¥¥p12%6ar banoyl - 2- cycl ohexyl et hyl ) - 3-chl or obenz VY RIRene

2- car boxam de (Conpound 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,
3=5.9Hz, 3=17.3Hz, 1H), 4.12 (dd, J=5.7Hz, J=17.3Hz, 111), 1.90-0.85 (m
13M ME: + .8

N (i cyar%e%@,?%i (D12 YT G P 58 5260413 dRE MSarboxa
i de u;@;l 159): 'H NVMR (CDC13) 8.18 (t, J=5.7Hz, 111), 7.62 (d,
379Hz 740(d J=4Hz, 111), 6.88 (d, J=4Hz, 111), 4.70 (q,

3=7. 7THz, 1H) é( ﬁ\ddﬂfaﬂwﬁlﬁ-bﬂanoﬁaeilﬂﬁarbajﬂ:ﬁ/]&H])beﬂzdfﬁ'aﬁiidcarlﬁ)xﬁlhﬂde 3=17Hz,
1H), 1. 80 ém 13 H) ; WH1) 353.

| NLls-cyaf@PmpW dé@baHINMR yob: %@(Qﬂtét‘:ﬂyﬁ? }lﬁzbﬁé)ni?)ﬂﬁl—obﬁfé(m 9M)car boxanmi d .

308 On G 6?%9 S SR8 L 1534y B B 3BT B By Ve e

=399. 74; 14159 247 (4dl = 14.1.7.1 93,83
N- (1S- cy-anomnet y car cycFIzheHQ/I FI yly- )5 br onot hi ophene- 2- car boxam

de 20 (OorrpOuNg?J:ﬁﬁ_.i};lsu]fdnﬂyﬂjgm}xyl&rﬁﬁngﬂg hyl Yhphétrid 4-ddrdboxamife? ( d,
J=3.5Hz, 111), 7.37 111), 7.04 4.0Hz, 1H), 4.70 (dd,

3=7.2, 16 rpoundid));! NMR((&?@CH)—% 81 (dth#SQHzéﬂ%?—bD 16608 CHY, 73607, 17. 8,

%é—l)cyano ﬁ% g? 6%?1%]‘5/71{8 w@ﬁge ;‘FllH@l i{%? 443&%%@#}#@95&2?3%?3¥b0xam de

= 1 9 3 211
25 oy PO SR 1rphYRo(E O 1481084 92 1040 ag- O (mogfilap g (1 2L1).

~1H), 1. 61(4129919)(m 811), 0.89-1.55 (m 4H); Ms: m e=369. 78; N
1S cyanorret hyl car barmyl 2-cycl ohexyl et hyI ) - 3- et hoxybenzam de
163); ' H NVR {ngdepzyigniion pLhylcarhamoyles ‘

151,40 O3 A543, 58, TR ST 004974 %%Gmﬁ@zgééﬁ el e T
J=6. 9Hz, (hHIH), 1.63%4d3 =135B,09H31ED, @19(&& P=6m1 4 Moy7 19 erx, 10 357 94;
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;

(Oorrpound

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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tert-butyl 3-(1 S-cyanonethyl carbanoyl - 3-nmethyl butyl car barmyl é henﬁ/
carbamate (Conpound 164): 5 ten-butyl 3-(2-benzyl sul fanyl - = § EP 2003

| R- cyanoh0 boys5¢28 banoyl et hyl car banoyl ) phenyl car bamat e ( Comrpamsdo/d6%) ;

N- (1- cyanonet hyl car banoyl - 3- phenoxypr oQyl ) benzam de (Conpound 166); 'H NWR
(DVMBO): 8.71 (m = 2H), 7.90 (d,J = 14Hz, 2H), 7.5 (m 3H), 7.25 (m 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

1Ss- cya(doIFé'kSPI;it dH)b&ﬂﬁ)(dd,Zﬂﬂzrﬂﬂﬂm&HyM a4 (p) HAY, dalTetié, J@&ﬁ’ﬁmund 167)

N- (1- cvangnet hyl car banp 5-fl uoropentyl)enzam de SCorg@;md 168 "H NMR

( DVBOJI=18Hgol K}, 3397:(déi—k-5 -’11|1|§ J=87.3Hz, H)3 2508$3H) R0-08D@n,(18H); MStHz . 2H)

7.5 ( %Q% .42 (dt,J = 52,6Hz, 2H), 4.43 (m 1H),'4.13 (s, 2H), 1.83 -
1.3(?@VI v rrle:15 291.84; tert-butyl 3-( 1 S-cyan

omret hyl car ’ _- 1) B ol t- but I
" 3- cva%omet %%ﬂwaﬁm%%ﬁ%{ 12 il lofdhih Q%p%%ﬂg% Y

N- (2- iComypoand 1.5My FH NMRY (CDEL) hmmlr,hasmﬂzlmpvmf@auwm 373ar boxam de
(Conmpound 171); 'H NVR (DVBO): 9.30 (d,J = 2.5Hz, 1H), 8.58 (d,J = 2.5Hz,

1H),  ddib=7.4%z, JED, BOY Kﬂ,,J—ﬁl—iDHz 1}19,04 681(113, H1)9428Iz(dd.l-1}=5 9HZBB=1(7t5HZJ 1H),

8. nln (m 5H), 4.77
-(dd, J 4‘%@1%%6%'1%5& By 9((%0 Séﬂf‘ 13@12"[‘5( M D358 o 6 orp. 111) . 2. 90
§ g?t ’ b:t ;lll4 - L -3-chlorobenzolb]thiophene-

cl ~yl I 8. 15
b y qt&%@%haer@a&raga@g i(:gaq ‘?Plgﬂiifﬁz (@ggbpw@d 71~7§gn 3Hj WB@ @'fgbb%ﬁzs 25 Cs
.1H)Q 4}51715@{17 42 QE&H) 43% @tm—swmmwdﬁdl-ﬂgﬂz zuu 3151:!)11{)44315 ((;Ial,d J=5.9
17. 1Hz 17. 1Hz, H, 0.8-1.9 (m 13H);
VB: mJ'e'5(7% J%@ﬁléza. IHBQ%@@(IBO@‘DV\Mﬁ 1125}031 /USOO/ 06747

3-acetyl am - g‘\l- 18- Cﬂ}ari'car;gamo 15\2% t?: orltlgxllét%_ -S(il:lﬁgl%t 1|0 nZamde

Ei;[ r1']113-2!?:31' oxamide
(Compound 159); "H NMR: (CDCls) 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, iB.’?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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( Conpound 173) 1H NVR (CDCI 3): 8.43 (s, 11-1), 8.32 (s, 1H), 7. 94
J=7.92Hz, 759(s 1H), 7.54 (s, 1H, 7.38 (d,' J?QI—B

(dd, J= 7w 00,;5;2 , 4. 23 (dd, J=5.7, 17.3Hz, IM 4, g@l“)

17. 3Hz, 14 , 0.95-1.90 (m 1311); Ms: 28— 2-
4- but ox hen 1 acet Iam na -N-¢ anoneth 1-3-c cl ohex 1 ro |onam de.
(Conmpound 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),

> 80 ishorizitys (ulper PudSrkitin s iarki iy dodiggren 1),

anonmetH), 4ok (dares.9H2Z,- 1H), 1i35n(0J<ve0) 3H)0.0-119 (m, 18H) MES: 4n/e @ DBS04]e
(Conpound 175); N-c anoneth 1- 3 c clohex |-2S- 3-na hth 2 | ureido ro
i onarr >i dete sl PAMO} egth Ylcarbaimoybe arbamndte
ro ion denéjgg%gound 177) 28— 3-all lureido -N-c anorreth 1-3-c clohex 1
roio

?t go (A _q}armn?etﬁl Zarﬁﬁ’ﬁmyl&hg@afdﬁno%![ﬂhenﬁh:&%afn’ﬂe (@d}np’ouéd g?s nm1 %::D') ; ? }1 ]

7.32 (m 3MMl-o¥ ﬁ&nml @mg@&;@hmy@pm&rﬁﬁn@ (Cahipousd 166) ¢, J =
14.1,6.2Hz, 1 0 (dd,J = 14. 4.8):. 3-benzy
sul f aNMR D bﬁﬂtlr{;ml-‘- 8, 7§03d,éi Friém; 2H§»r7e$ ﬂ@)%ﬁb%ﬂér{am%ﬁ 6.95my, Conpound

(a5 11*%@@33%&@6”')21‘384 bR mﬁé%fbsgg e
6nigHz o) £ ferf okt 80 (d, ) 2. 5Hz,
2H), ﬁ:&ﬂpm@my 14.1,6.9Hz, 2H), 2.81 -83 WD 00/55125 r- 5 SEP 2Q | 4

N-(1-cvanomethylcarbamoyl-5-fluoropentyl)benzamide (Compound 168); 'H NMR
(DMSO0): 8.69 (1,J = 6Hz, 1H), 8.57 (d,J = 8Hz, 1H), 7.90 (d,J = 7THz, 2H), 7.5 (m, 3H),
4.42 (dt,J = 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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X lureido’

ound 178); N-c anonethl-3-c clohex 1-2S- 3- 2 2 4-trineth -
lenl ure npound 179); NN 2-bent Isulfan | -1R-c anoneth
| car banmo |MT@E@T boxam de 20 (Conpound 180); 'H NWR (CDC13):



PCT/ USO0/ 06747 (dd,J = 14.1,7.7Hz, 1H); MS (457.81); N 1S-c anometh )
"l carbanp 1-2-c clohex leth 1:5- d-2- |thio hene-2- carbo am %So und
183) ; l\@o(0 ;g 8.55 (d, J=4.95Hz, 1H), 8;05 (5, J @3
767773(m%762(d J=4.0Hz, 111), 7.54 (d, 5J4 “ﬂi\? 7.21
(m 1H), 7.11 (d, J=7.9Hz, 1H), 4.77 (dd, J=8.4, 14.3Hz, 1H), 4.21 (dd,
J=5.7, 17.3Hz, 1H), 406(dd J=5.7, 17.3Hz, 1H), 0820(m 13|—|) VG:

m e=396.8; N 1S-c anonethlcarb4no|-200|ohex leth 1

4- met hoxyt hi 0pReHemA s ) ), 1)
J=3. THz, 2H),77§I‘c [ ' H 58 (dd, J=8. 4,
13. 9Hz, I'Ebmpdlﬂld473}3 IHdmml@D&@ 81473 @,HZH) wz {s, 4}13;27 941@3 H’F@Qﬁz 1), 13Hz,
1H), 3. 8-1.9 13 MB: nie=349.78; N 1S c anoneth

| car bano 7}582(3 5 'Z)%QS LB} (d{’,l-—7 e LH).140%n(2ld) 1=7ahiL A Sblen T8 (d@pnpound

225, o, 119, PRI S g sl g RSV A AR (0

J=8. 2,5 14y6Hzp8%H) . 4.26 (dd, J=6.2, 17.3Hz, 4.02 (dd, J=6.2, 17.3Hz,
1H), 2.35 (s, 3H), 0.8-1.9 (m 14H): I\/Sn1e44690 2S '

LL- phenyl sul f 282-G-buryphbhesrdamirv] I NV-Syany et hiRBI e bhpiyiteioalenide Conpound
186)

Il - N- (2- g@%@ﬂﬂ@léﬁ%}aMW@?M sy F=%PBa 2Dy $.8¢ er—séﬁzamw 38Xdd,

(0, 2 "D DL e, B Sb T i il 9 @8 e, 1y 777

d 2 87 (dd,J
(42 = ) ?gﬂzzd 1JH)hi i3, ﬁ@)(mml R, 4?1)01805 @'@éx}x 3}@?}2@5((}1 %m%r%z%‘g&%@g (dd

18 cyﬁhon‘éﬁ%‘??@ér banoyl et hy- 1| | or phol | ne 4- carboxam de 25 (Conpound 188);
fanyl - 1R-¢ aanongt hyr| car barrZI et hyl ) ni cot i nam de (Conpound
189) ; N ( 2- b&f CY N IREEN WORrDEMON coldhRFORNETAlethy Himerpholine-Yircathixamidenani de
(Conpoungt%%ggmdg%) 3- tert but Iure| do -N-c anoneth 1-3-c clohex 1 ro

i onam de

N-cyanomethyl-3-cyclohexyl-2S-(3-naphth-2-vlureido)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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WO 00/ 55125 5 SEP 2003 PCT/ US00/ 06747 (Conmpound 191); N (1

S- cyanonet hyl car banoyl- 2- cycl ohexylet hyl)-4-net hyl pentanam de (Conpound
192); 'H NMR (CDC13): 8%25 (t, J=5.7Hz, IH, 6.60 (d J 8 ZEZ i;%h 4. 60
(dd, J=8.7, 14.6Hz, 1Hj+ 4.12 (dd, J=5.7, 14.8Hz, SEP 4l 7

14. 8Hz, 1H) WOBOE8255 (t | 3=8.2Hz, 2H), 0.85 (d, J=6. 5, 6H) PET/ILISQO/®7‘(7m
16H); Ms: me (+1) 307.92; N 1S-c anoneth lcarbano [-2-c clohex ieth 1 ¢
clo ent-1-enecarboxam de (Conpound 193); "H NWMR (CDC 13): 7.79 (t,
J=5.9Hz, 1H), 6.49 (m 1H), 6.08 (d, J=7.9Hz, 1H), 4.58 (dd, J=8.4,

14. 6Hz, | 17.(qd, 9, 17.3Hz. 1H), 4.04 (dd, J=5.9, 17.3Hz, 1H),
2.52 (m(d&%‘ié 91%?.».1}%&6‘43@5%§Qm 8H) v 0.8-1. El (m S5H): MS: role 150(+1)

303.82; tert-b Bgﬂeth | carbanp | eth | carbamat e
( Conpound 19 @%@gﬁ%ﬁ t 9%5‘%@?&}’.@ DR el ohexyl et hyl ) - 1H
| mi daz ol Sep AeC2 IS BEnE . co CRRROIE ndlBBN*ﬁ* : Bs9(@, 1H), 7.60

(m 4H), 4.62 (m 1H), 4.10 (d, 15 J=7. 2Hz, ,081 0(m13H) VE:
me ( +1)J~€B@3112,91H)N8,@i§de—\§dﬁiméﬂmﬂl &al B&rﬁmylZHB 7@o(nohémzeﬂm 1.54 (4,

Ihy RIS IR BN 1) IR R 110 (G ke, LAz, TDs2 da 9o 7,
17. 3Hz, (&M)Jwggs ﬁl@i’%{)&?ﬁdd@y@'ﬁn %ﬁﬁ! 1H) o.ﬁ%ﬁ.é h, 5 M SrdafB g m 21H);

VEB: V\é( +7) anohethyicarb

ycl ohexyl et hW-Jisyshkedifsthilcabeaaylpyaoit vie(fyprpound 197); 'H NVMR (DVSO):
7.65 (t,J=5.2Hz, lH) 6.69 (m 1H), 6.02 (d, J=7.7Hz, 1H), 4.56 (dd,
J 8 7 ﬁmm,ﬁh.ugp,_ngjﬂ&mm&cgnpomdaﬁm IHMCwle)da 038, 9, 17 3Hz,

317 86, RTRAS T AT St DRy e o Ryt G s 1 ke, 1

?n? Zi‘—“lz Q@Rﬁ)ﬂ& 1282 2170dﬁ§£)9¥1grﬂof’£(&d%®?l7‘ﬁd%ﬁ?8iﬂ)33!? %}1@%313@( 8. 12 (t, |

~ J=4.0Hz 131-1])1)M84m7e3=3(19168 J=8.2, 14.6Hz, 4.18 (dd, J=8.2, 14. 6HZ I H),
2.55 (s, 3H),.1.75 (m 8H), 08158m 6H);I\/Sn16(+l) 365. 77;
N IS—cyanomethyIcarbamoxI -2-cyclohexylethyl)-

3-(3-methylbenzoyl)aminobenzamide (Compound 185); 'H NMR (CDC1,): 8.47 (s, 1H),
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, 14.6.Hz, 1H), 4.26 (dd, J=6.2, 17.3Hz, 1H), 4.02 (dd, J=6.2, 17.3Hz,
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
(hl, 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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N-(l S-c anoneth |carbano |-2-c clohex leth | isobut am de (Corrpound 199);
'H -85 WD 00/55125 5 SEP 2003. PCT/ US00/ 06747 NMR (CDC13): 58

J=5.7Hz, 1H), 6.14 (d, J=7.9=%, 1H), 4.55 (dd, J=8.7, 14’6HZ th)ZUMlS
(dd, J=5. 7woléwssids, 111), 4.06 (dd, J=5.7, 15.6Hz, 1H) 2. 4:&1-,@300/015#&7
1.57-1.80 (m 811), 0.8-1.40 (m IIH; VB e (+1) 279. 89;

N- (1 S-cyaommet 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,
J=5.9, 1lCdhipound 1), 4.06 (dd, J=5.9,17.6, 1H), 1.5-1.9 (m 7H), 0.8-1.40
(m 611); Ms: n1e (+1) 303.83; N )
cyanonet hyl - panemethyiearhamaoyl- chts e (- (Corrpound

201 n h N

(Coarpoungj:\l-of’é‘};c’)(ill 8@)51 E\%Y[E aﬁﬁﬁf%%é jg%%ﬁn%ﬁ%?lgég &icj %(;E)felgply zam de
(Cormoun(adZﬂ%)? 14P6Hz1§H§warmcaatm5J T AU Y, 20 (dd, 1=5.7, 14.8Hz, 1H) 220

cycl ohexyl et hyl’) f ur an- 3-'car boxam de (Corrpound 204) ;' H NVR (CDCI 3): 8.5
(t, J=6Hz(t, TH8)2HZ7 2H5, Q.85 (d, 6.5, 08, Qd 186z 16HD1 MS: m/z 41)(397.92H), 6. 65 (s,

]2- H%) 0487?”1( ml ll_?’-c 4 o (dd J-6, -2—c cilblk_lizax IE?’ h %5 %déﬁ]t-_ (Ecnecarboxaln_%de

N(1S-c I Prefe]t Conpound
(LS oY PSRN 63 bRt EpRic) St el pium iy (Corpo

1H), 8. 1J=('ﬂ91-iinH)HZ58 | J=9/4 9461z, Jl}@,&@szd o 6.%8, (1H,)JF04QHB 1H),
4.5-4.2 (m 1H), 18 (d, J=6Hz, 1H), 1.8-0.8 (m 1311): MsS:m e =330.82; 20
N (1S- cyh#ﬁﬁrﬂﬂﬁ}'lzcéﬁbla?r@dm ZIIBy%aneS%H),I lebhipn, )%‘Bnﬁﬁfkﬁéﬂmﬂﬁ Mt méxar ni de

( Conpound. gg% '*H NMR (CDC13): 7.95 (t,J=6Hz, 1H), 7.8-7.2 (m 6H), 4.95
(m 119, 8%dd, J=6, 6Hz, 1H), 4.10 (dd, J=6,6Hz, 1H), 2.0-0.8 (m 13H):
MB: e =303. 70, 132%&z§f;uu L RGAERGHE liedbafio 0k bLEkE |

ui nol i ne- 3- carooxam de ound 207), H (s, 1H), 8.8 (s,
1H), 8. O(ddhmpbabiasagH) , 7 8 25 (t,J=6Hz, 1H), 7.65 (t,J=6Hz, 1H), 4.2 (m
2H), 2.0-0.8 (m 15H); |v5mre_36486 N-( N

1S- cyanonet hyNedzFsganoypetipy] e hexylgth

(Compound 195); 'H NMR (DMSO): 8.10 (s, LH), 7.60 (m, 4H),462 (m, 1H), 4.10 (d,
15 J=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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(Conpound 208); '"H NMR (CDC13): 10.7 (s, 1H), 8.3 (s ,
1H, 7.1 (d,J=6Hz, 1H), 4.9 (m IH, 4.3 (m 2H, 2. 8

=374.83; N (IS-cyanonethyl carbamayl - 2- cycl ohexyl et b-yl ) - 3-

-86 WD 00/55125 m 5 SEP-2003 PCTI US00/ 06747 (Oorrpound 209)

8.8-8.2 (mwdlob)ss128. 1 (d, J=6.8Hz, 1H), 7.5 (t,J=6.8Hz, 1lllpcrdsddocry
111),4.45 (dd, J=6,6, 111), 4.25 (dd,J:6, 6, 111), 2.0-0.8 (m 1311); M nle
=358.75; N(IS cyanorret hyl car banmoyl - 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 (m 1H, 4.1 (m 2H),2308(m22H);IVBn1e—29373I\|—

2- benzyl WC%)R?(Sﬁéh@F@?H&IMQr@&MFEIngt)lﬂ)l-ﬁl ﬁﬁj(ﬂthJ%S ¢ akdetani de

736, (d. JE0. 245 L AT SO 06 G s Do brent e i, TP a00) 6 o

| | 3.75 1 2.97 111

(2.m79 |(_i)m (’T‘ﬁ@’(‘{%%@i@%@?’”ﬁﬁ%%aﬁ an I-I(SR-C zl;?mmeth I((:iapbam) I)eth 1
-3- henox benzam Heyanbraemieaianai2)-cycldHe NV (1Gah3)-carfoblnifgn 1H), 7.45 (m
111), 7.39 (m 1H), 7.26 (m 611), 7.12 (m 311), 6.97 (m 211), 4.67 (m

1H), & 1icqmpgurﬂ@07H£chcmlm7(4d (o, 2HB 7744Ad, J=315H7, 1B).9867 64, 111), 2.73
LR cyanoiet A b &1 i oSG i b \E o A s 0. 1esHpo R 213)
(g R 7&3‘36@12?!13)1—579 9963 gljslig {1% 78, o 1%(53“2:11 it s Sl 81)731)%;% (éé})j -4l

13.5, 6. 9Hz, 1I\L):van6m38w1 S-cycldtekyl-4s.- Iﬁc\écﬂbh&xﬂureﬁiﬁlm_bpmamlde3 77 (s, 211),
3.01 (dd,J = 14.4,6,.3H, 1H), 2.85 (dd,J = 13.8, 7. 2Hz, 111), 1.45 20 (s,
oH); M5 (GempourBldHat yl - N- (2- benzyl sul fanyyl -

|R-cy1acnorret hyl | et h

; 2H), 7.9 (d,J=6Hz,
2-0.8 (m 13H); Ms:me
I ni trobenzam de

3
? = &1 SER 200 :

'H NMVR 13) :
OmPO%d% '11)1)

8.348'(1H), 8: ; : , Sl : ! =

7.14 -- 7.54 (Qce i d%O

211), 3.08 (d . ‘%ﬁo‘un 35 64 (s
3H); M N-{ lS-cvanomethvlcarbamovl 2—cvclohexVlethvl)furan-?) carboxamlde

(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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25 (396.0); 3-(3-nethyl benzoyl am no- N- (2benzyl sul f anyl -

| R-cyanonet hyl carbanmp |y ethyi)benzam de (Conpound 215);, "H %NEEE)%%

8.12 (s, 111), 795(m 211) 7.70 (s, 111), 7.66 (m IH)

(zn, 811), wi t5&s(d, J 6.9Hz, IH), 4.74 (m 111), 4.16 (dpdrmstisiz, 211),
3.77 (s, 211), 3.01 (dd,J = 13. 7,5.9Hz, 111), -87 WD 00/55125 . 5 SEP 2003
PCTI USO0/ 06747 2.86 (dd,J = 13.8,6.8Hz, IH), 2.42 (s, 3H); MS: (487.4); N
¢ anometh I carbam 1 ro ox meth 1 benzami de (Conpound 216); 'H NVR (DMSO):
9.25 (d,J = 10Hz, Hlﬂi 8.65 (t,J = 6Hz, 1H), 7.92 (d,J = 7Hz, 2H), 7.5 (m
3H), 5. (GTOm(pduﬂdi‘ﬂg.D NMRIXDMEQ)B 8(8n8.2 o) 4H B 851(d0n6.8AE)IH)17.56 (h,J, = 8Hz,
2H), 0.88_( ;

3 honzy G- DA, oD T €458 oMby EHERS D 03B ol 217)

"H NMR ( )e:=|§§8§3-(t1‘] = 6Hz, 1H), 8.63 (d,J = 8Hz, 1H), 7.90 (d,J = 9Hz,
2H), 7. m 3H), 72 (m 5H), 4.54 (m 1H), 4.13 (d,J = 6Hz, 213), 3.73
(s, 2H), 2. 46\7—( 18-cibmethvibarbanByl-2 kel oMyl et B3 -Fnedf ThuBtamibie

Nyanonet hyl car banoyl ) (cycl ohexyl ox) ~yl | benzam de (Conpound 218); 'H NMR
(DVBG) : (Sorpopnd 1%, MR KFDCR) 5B (1t J=B, SHeHH), 63)(d, J=6H2, (), 4.6€u7Hz, 2H),

7 51 ( @(wzﬁ,lz(%o(%m% %%m é9ﬂ§,(1? 82H) 3.56 (m 1H), 1.95 (m

15- t /cl | G,AG d 219
(15 ﬁyﬁn‘%m(a 8L AB oL E: IQ gﬁ&éml—i), 5 )58

(d, J=6. (ablmPouxzcb&u)olzsmm (CImgomM 12 GVBIHFV@l(([&J):’B’F}Qa ZBL) 7 39 (dJ-
3J3-(2-chl oro- 6- net hyl phelr}ynﬁ urei dol (1S-cyanonet hyl carbamb  2-c clY

_ohexMet 1845z, zléih “a8 (I@oﬁﬁb @pdH), 1. é@lfmblﬂ)yﬁ 540, 1H154€9aimhﬁﬂ Hlyll‘ida,r banoy|

20 2- |.e n_| _ Conpound’ 221) ;
N (1 ég ;%ﬁ ﬁ’é? ﬁﬁlﬁ%ﬂr%%%&% (B" i%méﬁ enzam de (Conpound 222) ' H
’;$ (702?13) g§@er(ﬂlsnﬁ’a&g1R—%EbomZth§fea&gmoﬂleﬁﬁ-ﬂz-pheﬁw@egzaﬁﬁdé d, J=
(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 (4, = 3.7Hz, 2H), 3.72 (d,] = 3.7Hz,

2H), 2.93 (m, 1H), 2.73 (m, 1H); MS (446.4);

15 tert-butyl 3-(2-benzvlsulfanyl-

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-methylbenzoylamino-N-(2-benzylsulfanyl-
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,J = 6.9Hz,
1H), 4.74 (mn, 1H), 4.16 (d.J = 5.7Hz, 2H), 3.77 (s, 2H), 3.01 (dd,J = 13.7,5.9Hz, 1H),
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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, J=7.5Hz,

- J=14Hz, 1H); MBS (M +1) 25 309; N- IS—C anonet h Icar bano 1- - W?@fd ohex
1 eth | benzani de _(Conpound 223) '"HNWVR (CDCI3) 7.93 (m 1%

J=7Hz, 2H),WPWESWS44 (m  3H), 7.13 (t, J=8Hz, 1H), 4.85 (RRI/4$H/06747
4.23-4.08 (m 2H), 2.38-1.25 (m I | H); MS: Oe+1) 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
Ibenzam' de (Conpound 224) "HNWR (CDCI3) 8.04 (m IH, 7.80 (d, J=7.4Hz,

8%(%1 mz, 3@5%12 94%&13%%@%0(4%204&4 84 (m 1H), 4.21-4.03 (m

1S— th
(m%gﬂﬁfzzﬁm 5RASRY s %mcbmb g mék 'Bbx%ﬁﬁc&h@ohilb%uﬂd-ﬁi’@ﬁ{

.12 (m ©OMIQ): 327 (d.n= 10HY, 112) 8355((: s GHb:DlH)Zirmad(rmmzsm No(m/BI), 339 4:

( - 1S-c anonet hvl carbama |-2-c clohex |eth | carbano bu ¢ acid
( Conpouna@- 5@2@)‘ = lf.@{ZNlHl éy%ﬁn@?r@ﬁiﬁ ébf%%yl $p ﬂhéneﬁfﬂﬁtlzﬁa; 0. ﬁ%ﬁﬂh’y?ﬁlbenzam de
(Oorrpogm?HiZ "H NWR (DVMBO): 9.30 (d,J 9Hz, 1H), 8.69 (t,J = 7Hz, 1H),
7.90 (d 2H), 7.51 (m 3H), 72(m5H) 566(m1H) 419(m

2H), 3.77 (m ﬂdﬁbenﬁl%f&%ﬁl%—l&%ﬁno MethvlcHtenoyl 19éhzafhi &Y

anonet h | carbanp I-2-c clohex Te enzam de rrpoun 228 tert but

| 4- 2- béANMBUDMEO): 8HR-(6J ammnm) Bcﬁar(b,anfrﬂ}[aetlﬁ) I7c%r(rzialrm9Hz,|2}E)t;M| ne-

1-car boxyl ate (760rrpo nd 229); g % 7.46 J = 5. 7Hz, I? 7.31

(m 5H) m53@i (i SED gh- B, 11@1? 13zﬁd 8 6H34- @3713:{8@}3 246 (my RN, 20215 (dd, J

= 17. dd,J = 17.3,9.9Hz, 1H), 3.73 (s, 2H), 3.42 (t,J =
At 5 e |

4. 9Hz 4 BHz, 4H), 2,97 20 (dd,J = 14.1,6. 7THz, 1H), 2.77

(dd, J1¢ 13.9, ¢ EZéi?n?rﬁéﬂ]xlcﬁrbiﬁoﬁlgC}gc@(ﬁﬂeﬁ%@@@ﬁl@Eﬂzaﬁhd@(@ﬁﬁﬁouh§ ghg@rgl -1 R-c
e

anonet h | car bano ur-2- ] carbon | “erazi ne- _
NMR (DMSO): 9.26 (d,J = 9Hz, 1H), 8.55 (t,J] = 6Hz, 1H), 7.92 (d,] = 7Hz, 2H), 7.51 (m,

3H), 5.72 (d,J = 10Hz, 1H), 4.17 (m, 2H), 3.56 (m, 1H), 1.95 (m, 3H), 1.75 (m, 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; '
3-[3-(2-chloro-6-methylphenylureido]-N-(1S-cyanomethylcarbamoyl-
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;
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1- car boxam de (Conmpound 230); "H NMR (CDC 3): 7.59
(dd,J 2.2,1.0Hz, 1H), 7.30.(m 5H) 7.05 (dd,J = 2.

( 7Hz, 1H), 7.50
(dd,J = 6.9,1.7Hz, 1H), 5.42 (d,J = 6.9Hz, 11-1), 4. § SERL308 6. 7Hz,
1

t,J = 5.
4,0.7Hz, IH), 6.50

42 7( d@,
1H), 4. 15 %we@deds3s11.6,5.9Hz, 1H), 4.06 25 (dd,J = 16.2,7. ﬂt-lzrusobﬁdmm 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-benzyl sul fanyl -1 R-cyan
onet hyl car banoyl et h yl carbanoy fl pi perazi ne- 1-carboxyi ate (Conpound 231);
"H NMR (CDC13): 7.58 (t,J = 5.7Hz, 111), 7.30 (m 5H), 5.35 (d,J = 6.9Hz,
1H), 4.41 (d@-0iS=vhBorBetbylFzamdviP-(44i-difiugrgevtloheXylddaylittramifle 10 (t,J = -89
WO 00/ 55125 5 SEP ZQO3 PCT/ US00/ 06747 5. 9Hz 47 (t,J =

4. 9Hz, _4¢9mp®1@42 NME;: (GRCLYRD4 (, B, 9(91'41)—741? 8%74%742%'3 2.76
I(ggl ;‘]an 3%81'& dgr%o% Hh)carlﬁgnrfgﬁ? %%1_2,05?%2 wox (ggnzgﬁd’fagﬁ)’( ﬁgoBﬁQZZSZ);

S N (2_hgnrz g@tfanyl 1R- cyanonet hyl car banoy] et hyl ) - 3- hydr oxybenzam de
(Conpound 233) ;
2-(1-mcetylp e_m anenie Ayl 3 pydrpiidime beanzeRaimies
(Corrpound 234); ;_’(MFNa) 37 N

‘cyanonet(hymeaiishiioy h&ﬁ%ﬂﬁﬁ?%%@ﬂé&r‘%&%ﬁ%@ H 10

NIVR ( J 8 . .86 (d,J = 10Hz,

%@’rﬁ?( Hﬂ“ﬁ??ﬁﬂm(kﬁ%‘?%@ 13}&5“364”7’5 ?d 3 = 8Hz 2H), 6.65 (t,J =
8HZ 1H), 6. Q8 16%ydnometiHoarbabddyl-2 28 dhdxPletivibarbain@Nbhtyrid agid3Hz, 2H); Ms:
n1(-., = 308. 99; --cyanonet hyl car banoyl - 2- (4- net hyl enecycl ohexyl

ethyil be{ﬁmpumiﬁizzﬁ(ﬁonpound 236)' "H NWVR (CDClS) 7 81-7.75 (m 3H),
8 15 1 : 0

7,58-7.43 (m 4,59 4. 20
(dd, ! —6Hz( Yo OWO%@éfaewm

1.15-0. ’ Mk £ L o
| i denec%g{o&he %&) %(dgen%?%hgz%?gcg]npoﬁdq}%%% dlﬁ-ln N(l\g/%lrz %djﬁg(% 8(7a (t,
J=6Hz, B, 7.Z.(05KY.5 651ELLED), 209 (o, 288; 37780, ZH), 238)(m, BEYAMOdm/d=8Hz, 1H),

5.12 (q, J=6.5Hz, 1H), 4.80 (m 1H), 4.20 (dd, J=6Hz,
337.94; e

4-émino-N-g 1S-cyanomethylcarbamoyl-2-cvclohexylethyl)benzamide
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 =
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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: (MrNa) 362; N

~ 11 S-cyanonet hyi car banoyl - 2- (4- propyl i denec, cl~yl)ethyll benzani de

(Conpound 238); 1H NMR~(CDC13) 8.15 (m IH), 7.81 (d, J=8Hz,5 ZHEP, 2003
7.56-7.41 (Wpoo/ss 7.22 (d, J=7Hz, 1H), 5.05 (t, J=7.2Hz, BdPusod847(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— :

I S—cyanorret hyl car banoyl - 2- (1- et hy peri di n-4-yl )ethyl | benzam de (Conpound
239); ' H3¥WR; 2HHVESE) (s 32188 3¢47, (1.0 = Gl-&izﬂﬂ) 3.84 66 < A47H34Hz2.93K)d.J 7. 87 (d,

> ot (m H%ﬁ)ﬁ 413796%6&%‘5]?%3 @r@ﬁgz é%b ggéé‘ J%ﬂ%%ﬁ@@%ﬁ%fgg(g] ozst( m

911), 0.93 (tN-é:ﬂéﬂ%mﬁ%)w1k’§var(d}ﬁefﬂw)1c£fﬁa°ﬂnmﬁeth3ﬁ4~ BfoRvbiFh iR 2S- ¢ anomet h

| carbano | eth -I-meth € clohex TT1T1UOr 0acerare (Compouna 240); 'H
NVR: (CDmailpc&leBB(Z),, J=5Hz, 111), 7 80 (d, J=7Hz, 2H), 7.58-7.39 (m 4H),
4.86 (q, J=7.5Hz, 111) 4, 16 (dd J=5. 5Hz J=17Hz, 1H), 4.04 (dd, 5
J=5.5H, J=17H L (2-be 11fans cthylcarbgy Bt pybentramide(s, 311);

V. (|\/{+ 440

(2-tert- éﬁ?@?%@#}s}myl 1R— cyanorret hyl car banoyl et hyl ) benzani de  ( Conpound
241); ' H NVR - 1fi BB Mnidd) . 7-43 (m
211). 7.16 (m 1), 3.27 (m

111), 1. @or(xpourﬂ_’lz’B)l) MB (I,S'—maaﬁmth | carbamo |-2- 4-h drox c cl ohex | eth
1 benzam de 10 (Corrpound 242) ' H NWR (CD013+10%1 CD30D) 7.75 (d, J=7THz,
211), 7.54-7. 35lewpomathylca P : aaigy ( pourld)235)4‘160 (d,

o e ey LA s s R 0B sl ST B0 T 1

acetate 3 & A43PG8 (d\d‘f—*'dﬂ)z §ﬁ§l 6. éd\(tic'"é%%) 3% S Jaiﬁiaz c ano”E‘t h

| car banmo | hene? I'sul'fan I neth benzam de ( Conpound 244

(DVSO) : 9H3L45 {H(m, 13H)10P8 (¢, 114 3}z, ZI-IIDMEth&,—r?ﬂSI-%,, 111), 7.94 (d J 9Hz
211), 7.5 311), 7.2 (m_511), 5.88 (d,J = 10Hz, 111), 4.22 (m 211)
2.90 (m 41 1) = INS- y%th.ylcarbamoyl -2-(4-methylenecyclohexyl)ethyilbenzamide

(Compound 236); '"H NMR: (CDCly) 7.81-7.75 (m, 3H), 7.58-7.43 (m, 3H), 6.88 (d,
156 J=8Hz, 1H), 4.80 (mn, 1¥), 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); MS: (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-



354.01; N[ 1

S- cyanonet hyl car banoy1- 2- (1-t-hi azol - 2-y_I pi peri di n-4-yl ) et hyI I benzaam de
20 (Compound 245); 'H NVR (CD013+10% Ch30D) 7.77 (d, 337

7.51-7.37 @Wooprs3lds), 7.06 (d, J=3.6Hz, 111), 6.48 (d, J=3. @Iﬁafgw/@ 47, 68
(t, J=7.3Hz, 111), 4.14 (d, 1=17.31-Iz,.111), 4.01 (d, J=17.3Hz, 111),

3.91-3.85 (m 211), 2.99-2.89 (m 211),1.90-1.27 (m 7H); M. (M++Na) 420;
N- ¢ anoneth |carbanmb 1 ¢ clohex Isulfan I meth 1 benzam de (Conpound 246);

25 "H NVR (DMSO): 9.10 (d,J = 10Hz, 111), 894 (t;J = 6Hz, 1H), 7.92 (d,J =
9Hz, 211].79-1.650(nf, BED)30.93 (t, 5=z, M) MS:ABHz1) 3UBY) , 4.19 (d,J = 6Hz, 2H),
2.96 (m 1I—I) 2, oo (m 111), -1.88 (m 111) 1. 67 (m21l), 1. 53 (m 111),
1.27 (m5 fAb2-bepzoylanung-26Tyanomet)y q he

o (2 Bapsansta e o) b on e (SORRURD 200 B8 sy 2000
15 o oy sanam e Somgund S48 HOV (BRI A ed 2, |

17 6Hz, 13\ 5HA JO6THZAH)) 238 9n, 250).684-1.0Fm, 91{)6551((§n3}13m\43 BBI)H(4a0; 3H),
250(tJ57Hz 2H) , 08170(m13 '
Ci S- N-rl| S- cy afiomeeqyuBagIBN I ;. amieg hyl | benzam i de

(ST 4N Y P (At 1 S (Tl

1 9 3 94 I
I I—I) I\/IS Wd@(ﬁ;a}ﬁ@m gﬁ eI’er’af sulléa@rll{)lﬁ%%(ni%}%y%%z %e%)yllégﬁgg% (m

.ethyl)-3- [3 (N- bEe: thi mirbain oxYyeyidHe hbeidam de
___(,Oorrpound 250); ES| -6 nlz 58 HE N (2-benz IsuI franyl | -
'lR-cy@no(%{nPRﬂue %WNMR (CDC13+10% D,0D) 7.75 (d, J=7Hz, 2H), 7.54-7.35 (m,

S61) | EorlweorEnaXhPy s M bl s M) 3 BpRRODNG SEe! 9] BRTATIAR 1 sf omPound
| sul f any}.66 GncsRRQIRE9b GR! SRTOMSR ) 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-



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« Eﬁent af | uor obenzyl sul falnylht Ey)zhelnzam giéﬁp 2003
Conmpound?2 [ 1R-cy_anomet hyI car bano pht yl met

§/| etrrﬁyl )beﬁéﬁ?éﬂg\tmmound 254): ' H NMR (CDC13): 7.80 (m‘)élﬂdsf“"Wib 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 MHz,

25 DMBO-d6) 5 p2/148. iqed) 471 (m

1), 7.23-7.37 4799 (s, 1),

8.75 (d, (¢¢mp8urm724(sy,,le9(cmﬁ:1$ﬁ7 63)(& J=957¢’£2z 1@,666(d E:S}9H§ Ht)24496 1

( MEHH) ; édé. Hé4 chl orobenzyl sul fanyl) - 1R- cyanorreth 'l ear bano,

| et hyl | bédkdrP dell 4o dpbuhtl aB6Y=5.9H TNVR, 1KIDNSI0)(d8, 185.9; 17. 6Hz/5Hi),, 3;’65%743 73
d, J=8.4Hz 7 9 / P 2003 PCT/ USO0

- S =7Hz, 2213“ 2‘?}%87(343%(#%‘15;7%4?8‘8 05%27?’4{“ iiiB‘SIF 4.69 (dd, 1=5. 2k,

3=9. 4z, 1H), _ .—136Hz

1H), 5277 (ddc%]ils ' : &

N- F1R- cy a0oimpbind 2y, bHrNiMR ZCDZJI;EE&@E, (sJ H@DZED@@IJ&‘:&HyIQ}gth%thr@gnm de 5

( Conpound 257% H NMR (DVBO) 8.87 (t, J=5.4Hz, 1H), 8.74 (d, J=8.2Hz,

1H) r 93H) (@84 k- Fath3HRHFD, 726 0y 1K) 45M(d.3H) 7-2Hz2807408 (LF=12801z, 4. 75 (m

3 S PR o0 Sy BB im0 368 20 B0

N-FlR—cyanorretm Garameylr2- (3, 5-dinmeth Iy benzylsul fan |y

) et hyl | benzam € ound 258); iH NVR (DvsO) 8.86 (t J=5.4Hz, 1H),
8.73 10d, 1 ﬁaﬂdﬂﬁgthﬂ@;@aﬂo}i&hﬂm IBJ:P?obkzzv]ﬂszhdﬁ FOyIT-34fethMureddd beradide( S,
2H), 6.85 (s, '-!VQ 4.71h&m 1H§, 17 (d, J=5.7Hz, 2H), 3.70 (s, 2H), 2.92
(dd, J=5{GpmpoundZ505BSI-MSm/z 5858 (VM 1=9. 6Hz,

N-(2-benzylsulfanyl-

1 R-cvanomethvicarbamovlethvl

(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,

-3-methvlureidolbenzamide
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J=13.8Hz, 1H), 2.22 (s, 6H); M (M+1) 382;

N- ( 1R—cyanorret hyl car banoyl - 2-{¢4-trifluoronmeth. |~ylsulfap, |~yllbenzamide
15 (Conpound 259); -iH NVR (BMSO 8.86 (t, 3=5.4Hz, 1H), ' 8L/ % QHP METHz,
1H), 7.93 weleosk@éHz, 2H), 7.68 (d, J=8.2Hz, 2H), 7.60-7. 46(: msmﬁgﬁ)u74 71
(m 1H, 4.7 (m 2H), - 3.88 (s, 2H), 2.92 (dd, J=5.4Hz, J=13.4Hz, 1H),
2.79 (dd, 3=9.6Hz, J=13.8Hz, 1H); Ms: (W1l) 422;

N F1R- cyanonet hyl car banoyl - 2- (4-tri fl uor omet hoxy, b

enzyl sul fanyl ) et hyl | benzam de 20 (Conpound 260); 'H NVR (DVsO 8.86 (t,
3 5 Atz, =Ty, 218), 760(7147 GFFS&I—EI'E"-IO-IHﬁ (m7 4893 4(69, (dd:mszszZH)g Atz A0 7448 (m

7.31 3. 83
. 2.98 iéﬁj)d?’ 7§£552H9122 9QT) &iﬁslﬁ-%ﬂz H3 é%z 71§1)(%|Z|§ (ciai—§=56ﬂiz J&’iﬁﬁ%Hz (S

2
2/5:(4 trlfi%) ﬁﬁ%&?‘ﬁﬁ%@?@(ﬂﬁﬁéﬂi;??fﬁ’?gﬁil )gtShyI | benzam' de (Conpound 261):

] H7 HZNR 2H§ DN@@% lﬁc%@oﬁ{eth;%ﬁaaﬂ%LZ Eﬂn&t}g lbéﬁz Q)lfaﬁ enﬂdfhld%] 7. %2_') ( d4 17
(d, Jsb. (?Jdmpoﬁ:lr@ 2573 ‘%Nl\/ﬁi QDMSOZSSZ (t (I:dﬁ4Hzi,:151)4$-ﬂ4 (d],éiszﬂ]z{z],H)lH)Q,Z 2.80

(dd, J= %1 3 1R-¢ anoneth | carbam 1-2-
3-nit rodénHiHifuithH Go- ”éfl?m(rm: %‘@n'z’a i/ ngéﬂ}\d %911551@5“7 4. SR 7HE03

357, 7z Ak S04 Wﬁﬁw@w—%(@?&aﬁ%ﬁéwﬁf@w% 79 Zﬁ ‘e
J 7. 7Hz zjj-%bﬂq) q&s7@ﬁ@1()@534w 4.66 (m 4.14 (d, 3=5Hz,
o (m 2I—2 : . (+1) 399 2 N 1R-c anonethlfaeglt\)/grcr);): I é2-79

HE tdhen LEI 26Bethyl1bErX

3 nltrobenz | 2 ) 2!
1 8. 48 93dJ7Hz 7.75 (dt 2, 8Hz, 1H),
A B %@w%%wxw cwvwaz 15Dk diytSataetd 3% 15 g

(m 211), .
ar bamyl(dzi\'/'? oﬁg:ﬁfb Z‘?’I(‘F; ’%’53%@ é?gb@hlza Jel (Ht’&gr)rﬁto}hr"n@ 264); 1H NWR
(DIVSO) 15881 RH)] 37 ;2}11‘%92%(?4—5@}123.1‘95*6&11‘11}, 286%8d,0dp.6HE0 J=2Hz, 1H),
8.44 (dd, J=5, 1 1 (m 2H), 7.74 (m 1H), 754(m3H) 7.34 (m
J=13.8Hz, IH) 2.22 (s 6H) MS: (M*+1) 382
N-J11R-cyanomethvlcarbamovl-2-(4-trifluoromethylbenzylsulfanylethvl]benzamide
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:

M +1) 422;

N-[1R-cyanomethylcarbamoyl-2-(4-trifluoromethox ybenzylsulfanylethyllbenzamide

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-trifluoromethylsulfanylbenzyisulfanylethyllbenzamide (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

93-



1H, 4.72 (m 1H, 4.17 (m 2H), 3.82 (s, 2H, 2.84 (m 2H,; M .
m e=355. 04; N 1R-cyanonet hylcarbamayl - 2- pyri d- 4-yl net hyl sul fanyl

- ethyll benzam de (Conpaund 265); 'H NVR (DVMBO): 8;85 (t,J = 8.75
(d,J = 9Hz, 1H), 8.5 (m+ 2H), 7.93 (m 2H), 7.54¢m 31-1),. E?p(mazl—i)
4.69 (m 1Hypodss8s (d,J = 6Hz, 2H), 3.8 (s 15 =211), 2.91 ¥ ooef 15Hz,

1H), 2.79°(dd,J = 10,15Hz, IH); MS. ni/e = 355.02; 3-am no-N- 1S-c anoneth
| 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- (1S- cyanonet hyl car banoyl pentyl ) benzam de (Conpound 268); nethyl
2S- benzoyfemppund262); ’HNMIR@W@})B@MH it dH), 878 (dtie’ Yﬂb,rﬂﬂﬁu&dl 269) ;

v, (el 300 SRR AL IS RYeh oS AL oniaryL e pocyptonegt o ol
£ € ogen o Sl ek, s aloghenal o 2 SRR & Ak BB (D0

4.2 (S, 2H), 31-mRécs;,an&k&thvlaareaxﬁm-:z.l‘ﬁ-mn%bénz(vmnfillﬂ)geﬂ{&vlﬁer(zamm MS: m e

=368.0; NN [
1R cyafhorBemyeundr 63Nyl NMR- OMS):18/TDenAH)s 848 4y I=SH ) BEAfAF-THz, 94 WO

N 11R cy FBre( hiCab B : 53¢ ki d Bl ?é&pn@r 3ot Phisgs 72 g5 (peA AR

(Oorrpoun J 5 1Hz 1H), 8.72 (d, J=7.7Hz,
g %?‘2)“9??42 ﬁ@ Qf% 95&(9?3 J=THz, 7.62-7.45 (m 511), 4.67
( m 1H) 4. 15 N R-mhordtthylcorb2hadyl-2- 3w9£3(@net2bi)su1f2m&9mmsﬂza&n§a 4Hz,

J=13.8Hz, 1H), 2.77 (dd, J=9.6Hz, J=13..8Hz, 1H); N5 (M +l) 399.2; N
1R-c ano&@?ﬁPQW&rﬂﬁ&hoHlNMR BMFO):Sokn.) =6tizf H), B. % (. IE9BenHahBdd (d( Conpound -

- 274)5 1o MR GERRR (0B Lo o1 B Serd 7 G (B s sy 93408

1H), 4.72 (m, 1H), 4.17 (m, 2H), 3.82 (s, 2H), 2.84 (m, 2H); MS: m/e=355.04;
N-(1R-cyanomethylcarbamoyvl-2-pyrid-4-ylmethylsulfanyl)ethyl thenzamide
(Compound 265); 'H NMR (DMSO): 8.85 (t,J = 6Hz, 1H), 8.75 (d,J = 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-cyanomethyvlcarbamoyl)-2-cyclohex ylethylbenzamide
(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-



J=3.9Hz, 1H), 7.84 (m 2H), 7.42-7.65 (m 6H), 463(m 1H) 4.05 (m 4H),
380(m 2H); 10 M. me (+1). 399.2; N

F1R- cyanonet hyl car banoyl - 2- (S—trlfluoromath SEP U?

| benzyl sul hyl | benzam de ( Conpound 275) "H NMR (Dl\géq g

1H), 8.74 %ﬁm{d’gﬁgm 1H), 7.90 (d, J=8.4Hz, 2H), 4.72 (m %U @
(d,J=5.1Hz, 2H), 3.88 (s, 2H), 2.78 (m 2H), 2.22-2.74 (m T7H); I\/B. n1e
(+1) 422.2; 15 N- 11 R-cyanonet hyl car banoyl -2 (3-trifl uoromet hyl benzyl sul fan
II)et hyIIbenzarri de (Compound 276); 'H NWR (DVMSO): 8.81 (m 1H), 8.76 (d,
=4. 8Hz, (ddﬂlou?ldﬁz)(,d J=8.4Hz, 2H), 7.10-7.55 (m 7H), 4.7 (m 1H), 4.15
(s, 2H), % 211) 2 80 (m 2H); Ms: me (+1) 438.2; N f

1R—cyanonet hy eaR YA RyICRbam0Y benzylshlfa ' i

ANV genireinidgor phol i ne 20
iy 2"2“2:%&4:1%%@ Nmm)(bmozw 25

" H NVR &DI\/SO

=5 éﬁ%dj H%»sllﬁ)zﬁ)” 3.5 (t,

ﬁll i?? cy éJL&%%ar ggﬁ%an%gl(_%Dh?‘t%?o%b‘(eig I?gﬁ(rm ﬁpgétaﬁ%fi’yjuﬁnor phol i ne-

4- car goxap Cﬁ@z(@ompgrs@ (3«?&):54}124 LNMMI@/S@) 267&1?1 {40, 6HZ GEE3. smm) 7.97 (d,
25 J=8. 1Hz 1H), 5 (m 4H, 4.28 (q, IH), 4.1 (d, J =4Hz, 2H), 4.05 (m
2H), 3. SM& (MHH))39922 (t, 4H), 2.6 (m 2H) ; I\/B me 408 4;
N- | 1R—cyanonet hyl car bam) | - 'l np phoI i ne-

-' - pethylgs Deth 1 DAY 'fl 8.2 (m

oo s D o A b S 20, 3

811), 2. &4 981z 210) 7.8MBm P H), 402.-7.55 (thSCH), ae3E, 1) crodaiyay); 286 (m Ay |

-1, 1 -di oxo- 176-t hi onor phol i ne- 4-car boxam de (Conpound-280); 'H NVR (DVSO):
8.5 (10, 13453Iﬂz/6(-&1-])399@9 (d, J=3Hz, 111) 4.11 (m 311), 3.8 (t, 4H, 3.1
(t, 411), 1.8 L n1 7. ; 5 1 I f -1S—c anonet h

2% '.' ide
8.65 (d, (@oxﬁﬁ&mdjz%) ‘Hm((%M@U) 8.96 én(lrﬁ) 8%4)q, 724, §H§. ”iH)1%!J9b (d,
J=8.4Hz, 2H), 4.72 (m, 1H), 4.15 (d,J=5.1Hz, 2H), 3.88 (s, 2H), 2.78 (m, 2H), 2.22-2.74
(m, 7HD; 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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5.1 (m 211), 4.1 (d, J=3Hz, 2H), 2.8 (m 211); MsS nie 304.2;

N- ( 1R- cyanonet hyI car banoyl ) - 2- (2-fl uorobenzyl sul fan, |~ )ethyllbenzam de
(Compound 282); 'H NNMfDI\/BO) 8.85 (m 111), 8.72: (d J=4. 9Hz, ﬁéﬂ 90
(d, 10 J=8.3Hz 211)710763(m711)462(m1H) 40§U Ea—iz
211), 3.89 WQOUSHPS > g8 (m 211); MB: me (+1) 369.8;  PCT/US00/06747

N-f 2- (2- chl or obenzyl sul fanyi -1 R-cyanomnet hyl car banoyl et hyl | benzani 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 2 15 Ms: ni +1) 388.2; N 2- 2-b b

| sul fcg.?] fﬁ%%ﬁé m%nﬁﬁg?%am | eth 1eb<(anzZim' de (Conpound 2r82;m anﬁll\/R
(7 D'XBQ 658(215 om&th ﬁar(:ﬁlmé 4o B¥dohet Hidth 11-19%550;(&-%% holi%él)df, ,

- 111), 4. @&aﬁmbxﬁnﬁdd ﬂez)mpﬁ»ilﬁd%(a EIH)NI\&R (DME)Q) 25 9I£3Hz, 2H),,69@,I=ﬁﬁ]&éz (+1)

434.0; 20
1R- cyanoﬁﬁ)hﬁ;lllzérﬂb%[ﬁbﬁls 459, 36(%6@9!2% Q@I %A%@ )1\@? BY¢ $¥etizani de  ( Conpound
v O {{] by :

ohy) 753 (0, g AN 6 o

Eﬁn JZZD 4% %9;0143 7721g8(1rli8 Qéé)(d 34:3111@ M;W@d @m??tﬂlﬂ@ 83 (ks 1}1311) 2.88
N-12- (4- ISeIrtImlﬁH)yﬂ lmdrﬂazmulﬁ)aﬁyﬂ(ynﬂﬂ)cwmﬁéﬂh’yi carbano |y ethyl | benzam de
25 (Compound 2861) 'H NVR ( CDCL3) . 8 1& (m 111)1 779 d, J=7. 2Hz, 211),
751(tJ73 ~eyanomethyls 93l-20{dxfluoy Islfenyliethyglbenzamide) " 4. 98" (m

Ilélz 2- gh I*OF ogh %%%21 %I any Eﬁ%gé)één%? @(1%72% gd_gnny%hzr’ oHs)/I I%eﬁ&am de

( Conpeung=88#k; 21} 7NWEy 6 DYEOH), 8.623m( MH),2108)(d,145 68z (IH), ?iﬂks ZFI) 3. 56 (m

511) 7.32 -96 WD 00/55125 5 SEP 2003 PCT/ US00/ 06747 (t, 1H), 7.18

(t,J=5. 91mL2H)]I14¥}3,HﬁB(6-4)@@ﬁ81H) 4.14 (d, J=5.8Hz, 2H), 3.07 (m oH), 2.12

(m 2H):; N5 ne .

NCR- cyanonet hy¥-ea¥ - : PEH T

(g TNTB(%Q}JOUI% ié%)(‘ﬁNﬂﬁ(DMS% é@@)@%"ﬁ?}{) 5 7§?d 7—-46@ 1@3‘7 ha, 14839z,
2H), 7.12-7.58 (m, 7H), 4.75 (m, 1H), 4.18 (d,J=4.8Hz, 2H), 3.85 (s, 2H), 2.8 (in, 2H); . .

15 MS: m/e (+1) 388.2;

0 (m

Zonpound 288) ;

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, SH), 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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5 1H), 7.05-7.21 (m 3H), 4.61 (dd, J=7.7Hz, 1H), 4.13 (d, 3=5.4Hz, 2H),

(m 2H), 2.28 (s, 3H, 2.10 {m 2H); M n1e (+1) 366.0; N-( 1R—c anorreth

| carbanp 1-3- d-2- lsulfan I'.fo | benzani de (Corrpound 289). N‘ﬁ DVSO) :

8.70 (m 2 9 (m 1H), 7.95 (d,J=13.5, 2H), -7.45- §§%

7.29 (d, J= Jl%&éﬁﬁﬁ 7.10 (m 1H), 4.59 (m 111), 4.13 (éc B

2H), 3.20 (m 2H), 214(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 car banoyl ) pi t 2eri di ne-1-car.boxyl ate (Conpound 290); 'H

'\"VR(D'V'S N ()54 (19nJ = 1. 8Hz
?}-S@I-fziélf&% ™ 1,:86(1’H) ’Qgéggn(cgsﬁé% 181, ¢§4?cHZI 5 %H); 2}% 81—);0(({% QH‘%

1H) 4 141@c(n32ﬂ)@+ﬂl$m/2|6|}1)215853993 (d J= 13 6Hz 2H) 3 85 (s, 2H), 3. 33 (s,

4H), 2.56-2.83 m4H) 9H) I\/Srrle(+1)—4614

N- ( 1R—cyan o ABHIF L% panzpmiieCarpowd 288 omound

291); m 2H)

751 (m @W%@%ﬁﬂz%.‘%n%m Zﬁi»z"(‘?sﬁ?@?n'é?@ e, o

2H, %13 n‘)os-?(il%iﬂ) 3H)24364 @8) 1=2kz, B, 118 (4, 9L 4F123303), @ (N2 f), 2.28

| - (Cvanonet hyl - car banp. | ~ycl ohept yl - et'hyl I - benzam de ( Conpound 292); and
2- Benzy| &yBH)- NC ariiheMiyin/ca3+tysBahex | - pr opi onani de (Conpound 293). -97
WD 00/ 55125 EXAIVPLE 11 Cat he3| n B Assa 5 SEP 2003 PCT/ USOQO 06747

Sol uti ons of t SRR ReeY HeIZgB%E prepared in 10 L

of dine oy Butd sro (40 L,
conpri si &é&hg&h&%%d%%@hﬁ@ﬁw ) %31 91%# noeét (%@’u’a?é@ycqgm ‘BES), 50
. (pH 6).45-pet YexyE], Mloqagses Bik am) e AUl tﬂLSQ 05, 4andagdis heet hrei tol
(PrT), 2.5 M. XHu?r?n cggt hepsin B (0.025 pl\r%)l es ?rr? 21%9 01(ct assay buffer)
Vias atdedH.d. 20*1@11,&1H)u2ﬂ@ﬁB,ZHhM&m(yﬂ)sdﬁﬁﬂl ons were mxed for 5-10
seconds on a sha.g lfl cov&r ed_and i ncubated for

utyl 4-(1 cyanorne ylcarbamoyl-

2-pyrid-2-ylmethyisulfanvlethylcarbamoylpiperidine-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 (q,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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30 mnutes at roomtenperature. Z-FR-AMC (20 nMdles in 25 L of assay
buffer) was 10 added to the assay sol utions and hydrol ysis was foll owed
spect rophot onet ri callyi‘;g_"t (]1]-460 nm for 5 mnutes. Apparené éé\;ui hil on
constants (Kh were cal cul ated fromthe enzynme progress curve i

standard ey n&fEPttal nodels. Conpounds of the invention we S YRYE” by the
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 Sol utions of test conpounds in varying concentrations were prepared

in 10 L of dinethyl sulfoxide ( then diluted into assay buffer
(40 L, conprising: MES, 50 niM (WEDTA, 2.5 M} and DTT, 2.5 mM.
Human cat hepsin K 20 (0. 0906 pMga@gpiif B2Rssky Of assay buffer) was added to
the dilutions. The assay solutions "were mXxed for 5-10 seconds on a shaker
pl ate, covered and incubated for 30 mnutes at room tenperature.

Z- Phe- Arg- AMC (4 nMoles in 25 JCL. of assay buffer) was added to the 'assay
sol uti ons and SRIHPBY Qe cREBOYISE IR VRIHINg SeRENHRRO OHEE Prepate y HE 1k /T 460 nm)

f 1 Ny, IRI Dbk R.on. . df h
eneyne progaRBRE Iom s R bR RuERhA Wby Kbel P BB o rmounas o

the i nyeny NofsWakerok fah A2 Biniddith-abavRndesE (BT, SSadY (RN6), observed -98 WO
00/55125 5 SEP 2003 gﬂ?%SOO/ 06747 to exhibit cathepsi (n K'inhibitory
acti vi t y palyokyahHenesdrbltasmondlaurater 0.85Bahnd dithigthteitdl (ERBVRSENT3 Bamhepsin L

e e I N T AR R N
0 L OB SLOFydER 30 Bl iy By o R BET, 2 T

di | ut i ong0 nlilGteASSAYMIOMPérbafS ZVBREANICK@0 riMdleSmILF IS 8ERBISuBRavshaker
plate, covered and incubated for 30 minutes at roomtenperature.
Z- Pheiqyr gddgdo(the aspayl sedutions 28l hydedlysis way fdbieed specirpphetduetically atiie 448say

sol utions d . s
nm%q"or 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 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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10 hydrolysis was foll owed spectrophotonetrically at ('. 460 nnm) for 5

m nutes. Apparent inhibition.constants (K) were cal cul ated, fr ggphﬁwgnzyne
progress curves using standard mathematical nodels. Cbﬁpoun

i nventi on weroe/ssie5t ed by the above-descri bed assay and obsecymdoeu/aspi7exhi bi t
cathepsin L-inhibitory activity with a K, of |less than or equal to 10 |ILM
15 EXAMPLE 14 Cathepsin S Assay Solutions of test conpounds in varying
concentrations were prepared in 10 L of dinethyl sul f oxi de (DVSO and then
diluted into assay buffer (40 AL, risin 50 mM (pH 6.5); EDTA,
2.5 tM- ramahquﬁ@atheﬂmlﬁﬁwbltmmhvmw i of Bsg dlawseqmbuoel@m in 25 L of
assay buffer) was added to the dilutions. The assay sol utions were m xed
for 5-10 seconds on a shaker plate, covered and incubated for 30 m nutes
at roomtenperature. Z-Val-Val- MPME(G9 nMles in 25 ptL of assay
buffer) was added to the assay solutions and hydrolysis was foll owed
spectrophotonetrically at (', A4G&hépdn L assdy m nutes. Apparent inhibition
constants (K) were calculated fromthe enzyne progress curves using -
standard 25 nat hemati cal nodels. -99 5 SEP 2003 WO 00/ 55125 PCT/ US00/ 06747

Co d f h b d d
Shabrvod” o SSidR T Bt SRhO s S s Py R AD BroN eco t han
or eqgal mﬁﬁﬂ%ps@ﬂghé)@m ahdt t%lpﬂéﬂ ﬁtﬁ@Hﬁﬁ}g& APKE, 3;051896 ”M‘E% (femal e)

were sensitiSed-w th oval bum n adﬂlnlstere W th

al um ni ufo mivdpeks.oe Hﬂﬁmmmmdmr I2 i)n’ﬁMjD nHdkays cdthepsid 11@. Oﬂ\ﬁmeleﬁi’ne

chal l enged on_ either day 22, 23 or 24 by exposure for 60 mnutes to an

_aer osol %?ubv%asmﬁqﬁe(hwdﬂeqyo thoddations. %@ﬁ%ﬂya@aﬂ@m ‘Mféﬁll&ffcbfoﬂ@d@d p. 0.

W th either v o 5./ k 0,5 % 0 in or test
corrpoundseg?ndﬁ% SL% BE%E &?ged ;?Pg\gcug) geéi fof’?our '%)S aI\/Ir‘Z:Oén Pgraé‘ﬁff’ham zed
with pe @@ﬁamgmn@ (1 n®olcdfih &6 ,&%fm@ﬁg%u%’é) \b&lﬁdae@{ottﬁé assi\es kot and
chal l enge). The lungs were insufflated for histological exXam nation as soon
as pos$silpideolpsis was foﬁqu@spczabp}mnomuumgky ate AetGOnswif bt Streéxdites. tAppkOd neut r al
buffered formalin (NBaz at 30 cm i

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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- water pressure. The lungs were renoved and placed in pots of 10% NBF. After
fixation in 10% NBF for..a m ni mum of 24 hours the lLungs were processed -
through graded al cohol s.to wax. 15 The |ungs were-bl ocked |.omgiEpdiifal |y

and, one 2%§,§/§§159n for each aninmal was cut at the |evel I;g],lf&nga%%n

bronchi. Sections then were stained with haematoxylin and eos

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- inflamuatory effect on vascul ar and mucosal beds after

treatment wit Cop@iHRAENESHE invehfon wlke k@it I WeeALG: 232 P0d BPeVEH KJ.
-100 WD 00/ 55125 - 5 SEP 2003 PCT/ US00/ 06747 EXAWPLE 16 Representati ve

Phar nac et ¢xiabit Fohensirad intribitd@p pdtaimyiwity K Qdipe tind ooéquabtanl( gl ORAL
FORMULATI ON Conpound of Formula | 10-100 mg GCitric Acid Monohydrate 105 ng
Sodi um Hydroxide 18 ng Flavoring Water g.s. to 100 nL 10 15 20 | NTRAVENQUS
FORMULATI ON Conpound of Fornul a 1p@adsPi® iyo Dextrose Monohydrate g.s. to

- make isotonic Citric Acid Mnohydrate 1.05 ng Sodi um Hydroxi de 0.18 ng
Water for Injection q.s.-to 10@oyminfamllenzepdmee) ATI ON Conpound of Fornul a
| .

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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M crocrystal line Cellul ose

SEP 2003 CLAIM5 1. A conpound.of Formula (1):
(1) s RO RlL X 14 R7 (a) Xlls-C(O)_ E:I—R%O)Z-
substi tut PR14 or
phenyl (%%’%% ?(

wher ei n vmthln R9

Forrmula (a):
RS i's hydragghygskhsi s hydrogen;
-SR14, wherein Rl4 is
bi phenyl yl (CO. 6) al kyl or

wher ei n:

R9 is (Cl-6)alkyl

(C3-6)cycl oal kyl (Co_6) al kyl,
het ero( C5_6) aryl (CO-6) al kyI ,

Stearic Acid Coll oi dal
i n which:

Silica 1% 73% 25% 1% 5
Rl is a group of

any alicyclic or aromatic ring system present nay be substituted further
to 5 radicals independently selected from (Cl1_6)alkyl,

by |

(C1-6)al kyli dene,
- X3NR12R12,
- X30R12,

cyano,

- X3NR12C( O) OR12,

hal o,

- X3NR12C( O) NR12R12,

-x3P( 0O (oR3)oR12 -X30P(O (OR3)OR12 3 () 13 3 ( )
-X3S( O 2R13 and - X3C(O R13, wherein X3 is a

- X3NR12C( O) R13,

bond

10

15

20

- X3S(O) R13,

ORAL FORMULATION

. Compound of Formula I

Citric Acid Monohydrate

Sodium Hydroxide

Flavoring

Water

INTRAVENOUS FORMULATION

Compound of Formula 1

Dextrose Monohydrate

Citric Acid Monohydrate

Sodium Hydroxide

Water for Injection

TABLET FORMULATION

Compound of Formula [

Microcrystalline Cellulose

Stearic Acid

Colloidal Silica

-101-

hakEgasuaigt 14 ut ed (Cl-4)al kyl
- X3NR12C( N ' 2) NR12R12,
- X3 SRgpreseMa3 Oy IeRn2ccutiogd CohNRIGRContaink@sst OpmiNpurRiRaf Formula I

13 - XOCOR

10-100 mg
105 mg
18 mg

g.s. to 100 mL

0.1-10 mg

a.s. to make isotenic- -- - -

1.05mg
0.18 mg
g.s.'to 1.0 mL

1%

73%
25%
1%.

nitro,

, - XOCOR



or (Cl_6)al kylene, R12 at each occurrence independently is hydrogen,
(C1-3)al kyl or halo-substituted (Cl-3)al kyl and R13 is (Cl-3)al kyl or
hal o- substituted (Cl-3)alkyl; and R' is -X4X5R1$, wherein X4 is -C(O- ,
X5 is a bond and R18 is (i) (C3_12)cycl oal kyl (C0-6) al kyl ,

het er o( C3. 12) cycl oal kyl (CO_6) al kyl, (C6_12)aryl (Cl1-6)al kyl or
hetero(C5_12)aryl (CO_6)al kyl or (ii) phenyl (CO 6)al kyl or 1 5 SJ[:dD 2003
het er o( CS-6) aryl (CO-6) al kyl , wherein said phenyl or héter'o‘a%BEPs 03
substituted by -X90R24,-X9C(0O) R24, -X9C(0O OR24, -X9C(O) NR24R25,

- X9NR24R25, - X9NR25C( O R24, - X9NR25C( O OR24, - X9NR25C( O) NR24R25 or

- XO9NR25C( NR25) NR24R25,  wherein X9 is &IdMSor (Cl-6)al kylene, R24 is
phenyl (CO. g) al kyl . or he C5,6)aryl (C0.6)al kyl and R25 is hydrogen or
(C.6)al kyl", V\‘%é’ PR ‘W’W@ﬁy 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 tute% (G -4)al kyl, -0OR12, -X3SR12, -C(O OR12
and - X3NRI 2C( Q) OR12 wherein X3 is, bénd or (Cl-6)al kylene and R12 is
hydrogen or (Cl-6)al kyl; and RRRi’s ogen; and R3 and R4 are both

hydr ogen; and the N oxide derivatived, prodrug derivatives, protected
derivatives, individual isonmers and m xtures of isonmers; and the
pharmaceutically acceptable salts @ereof. 2. The conpound of Claim1lin
whi C%‘%]:fi«?ﬂ:” Formula (a) R9 is phenyl net hyl sul fanyl net hyl or

phenyl sul fanyl ethyl, wherein said phenyl may be substituted by | to 5
radi cal s ilih'dispa@mlqmﬂ}iommlee(a):ed from (Cl14)al kyl, cyano, hal o,

hal o-substituted (Cl)al kyl, nitro, -OR12, -SR12 and -C(O) ORl2, wherein R12
~is hydrogen, (Cl.3)alkyl or halo-gabgtituted (Cl.3)alkyl and R13 is
(C.3)alkyl or halo-substitutedgtt(Ch3)al kyl; and R11 is benzoyl,

furyl carbonyl, phenyl oxybenzoyl, ri éyl't hi enyl carbonyl, benzoyl benzoyl,
t hi enyl car bonyl, norpholinyi carbonyi, phenyl urei dobenzoyl,

cycl ohexenyl car bonyl or piperazi nyl(gja\r bonyl, wherein within Rl 1 any
arorra‘ig,' c ring system present may be substituted further by 1 to 2

subst VTU&Rt s i ndependently selected from (Cl _ 6)al kyl,

tert - but oxycar quhtsl-@([i)p@;f-(cﬂgs@;yg oxycar bonyl am nonet hyl , brono, chl oro,
ethoxy, fluoro, hydroxy, nethoxy and nethylsulfanyl; and the N oxide
derivatives, pridsdgdrogen;

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

R' is -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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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 fornula: i \ i (R26)q in which qis 0 to 5 and R26
at each occurrence is independently selected from (d -4)al kyl, cyano,

hal o, hal o-substituted (C 4)al kyl, nitro, -ORl2, -SR12 anduét(%%@
wherein R12 is hydrogen, (Cd _3)al kyl or hal o-substituted (Ct %)al and

R13 is (Cl1-3)al kyl or halo-substituted (CLl.3)al kyl; and the N -oxide
derivatives, prodrug derivatives, protected derivatives, individual
i sonmer s anfetenn(XsyWaed(Gfg)dlsdwharinaad gheaylphrdeteacayl is cabstijutedisr ept abl e sal ts

t hereof. 4, ,The ne i1 L.Oh wi thin fossmula (a), RO is
benzyl sul r@%ﬁﬁ?@?@) -,bﬁq&é&yrﬁ«ﬁm lrigt h)‘*,l‘?R R

2- chl or obenayh S R IENRYia(0) SRS NEFERIMYEHIgiany | ) ethy ,

2-i odobenzyl sul f@n Izrr’et hyl, —2°nmet Ayl benzyl sul f anyl net h |, or

2-nit robenX?NRuﬁG(HRyﬁ)NBfﬁ/f, veheeeiRIX s & bondlert (€hts)aBioleneyBEribony| ani nobenzoyl ,

3-tert-but b l.am hyl b .

> (35 a FEETO TR R DA el gnd BF s hydipean pp Gigtelisl

4- met hoxy BeRba hwithdn R”&inb)ék&ﬁﬂm%sy%teﬂ{?ﬂé@éﬂ Hﬁpmyshbstituted further by 1
5-pyrid-2-yl thien-2-ylcarbaonyl, 3-benzoyl benzoy 4- et hyl benzoyl,

t hi en- 2- ylte asposiifaentsisdencaemlyselacted finem (€1¢) gk butet ilesutmtiutedsr bony | |

o- ot hy | pRERPIE P Ronensy LT a0 PR agR AP ordts 8 1oy benzoy!

3- 1 uor olend oy (G, Jalkylens atiemZ eyhydogdpi @€ Ci.ghalkyl;-ayticar bonyl ; and the N

- oxi de derjyatiyes, prodrug derivatives, protected derivatives, individual
i somers and | Q8¥% 28¢ | somers; and the pharmaceutically acceptable salts

thereof 1G& @a%@%:@@@@h drog@ﬁ; a?ﬁﬁ’e?Nﬂﬁidgdegv%{i%sflpr%ﬁhﬁc&e?iQatfi\Fégm the group
consisting of. N-(2-benzylsul fanyl-1
R- cy gnorettd dérativesyindivithgllijonderh guit mrostbess pé isotters; and the pharmaceutically

acceptable salts thereof.

2. The 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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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 p_hq-J‘ isﬁ,- 2003

4- car boxam de N v ‘

[ 1R- cyanonet hyl car banoyl - 2- ( 2- net hyl benzyl sul f anyl ) et hyl ] nor phol i ne-

4- car boxam de; and

N- [ 1R- cyanonet hyl car banoyl - 2- (2- met hyl benzyl sul f anyl ) et hyl | benzam de; and
the N -ox4de j ' I ' ' r : ivati,ves,

i vi dual | Somay s A g of L AR R B A S RER N
accephelilvdng famukeer eof . 6. A pharmaceutical conposition conprising a
conpound of Claim1, or a N-oxide derivative, prodrug derivative,

i ndi vi dual isoner, mxture of iso n@pe a pharmaceutically acceptable
salt thereof in adm xture with g rg“ sui tabl e excipients. 7. A nethod
of treating a disease in an aninmal in which cysteine protease activity
contributes to the pathol ogy ﬂﬂé/ or synptomatol ogy of the di sease, which
met hod conprises administerifg to the animal a therapeutically effective
anount of a conpound of Claim1; or a N oxide derivative,. prodrug

der i viatwhieh q isfiiod ahdaR i eavhrocormanics isindepshderitlyoetectsd drona(Ghalkdceut i cal |y

t abl t. th f. 8 T th f im 7. ich th St ei
o ot 280 el gk Bieifien (G gttt Mien 3p - 2 ik CDRAE. SRetISRER " whi ch
the diyglena, ((3.Rlkyd ¢t BAIBTRUPRItEeS 0T 094lky] AdIFE? & €, ja8ig1 der, al | ogenei c

i mmune _response, a disorder involving excessive elastolysis,
car ditslergehstigted(C olalet sandrtheNoixids drsivativasoprerrig dariyeiivess protestedon. 10, The
met h ; ' .0 0hi | SO IS sal n jyyeni | e onset
i aba gl ot Wl S IR, B8 FEDRR AR T 2
ny astdeeeptablgratsitbereoSyst em ¢ | upus eryt henotasus, rheumatoid arthritis,
Hashinoto's thyroiditis, asthma, organ transplant or tissue graft
rejections, chronic obstructive pul nonary di sease, bronchiolitis,
excessi ve 4i T Waphdodionhd 8 E1difl BRAMTE Afin ¥ ARG (), R° pneuroni ties, plaque
rupture, _

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,

104



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 Fornmula (11): 2 Rs RO R RLi N
NI Tl R4 R7 0R3 (1) whereini: R2, R3, R4, RS and Ware hydrogen;
represents benzyloxynethyl,.benzylsulfanylethyl benzylsulﬂaﬁyﬁﬁﬁtﬂmﬁ
benzyl sul fi nyl net hyl, phenoxyet hyl, pyrldylsulfanylethyl or
phenyl sul fanyl ethyl, wherein wthin RO the aromatic ring maybe subst it ut ed
further by 1 to 5 radicals independently selected from (CLl.6)alkyl, cyano,
hal o, hal o-substituted (g - 4? al kyl, nitro, -X4NR12R12, -X4CR12,

X4 O R1B. - ihercoporend afd ai A Spipoted st BEroMp OSSIENA o

G100 oy A BB O P SEBTS oo
- X4XSR18, NHE(Zbromtbensylsulfa@yh-1 RXSahemethploadbamog] e berszatmide;
R e T
Pet of oary T T o Sl A R R g ™ P!
4-carboxamide;
N-[3-(2-chlorophenylsulfanyl)-1R-cyanomethylcarbamoylpropyl|benzamide;
N-[1R-cyanomethylcarbamoyl-2-(2-nitrobenzylsulfanyl)ethyl jmorpholine-
4-carboxamide
N-{1R-cyanomethylcarbamoyl-2-(2-methylbenzylsulfanyl)ethylimorpholine-
4-carboxamide; and
N-[1R-cyanomethylcarbamoyl-2-(2-methylbenzylsulfanyl)ethyl Jbenzamide; and the
N-oxide derivatives, prodrug derivatives, 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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- 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 substi_t{éjgypgzﬂna-

i ndependently selected from (Cl_6)al kyl, halo, halo-substitu

(Cl-4)al kyl, -OR12, -X3SR12, -C(O OR12 and - X3NR12C(O) OR12 wherein X3 is a
bond or (Cl-6)al kylene and R12 is hydrogen or (Cl_6)al kyl; and the N oxide
derivatives, prodrug derivatives, protected derivatives, individual

i soners arfl m XFThermsthod of Shiivar8sin vrich thb diselserisae eutbingratihe/dis@derept abl e salts
t her eqf . .13, Tge onpound of Claim 12 jn iich RO is a_grolup havi ng t he

f ol | FWCHGC 4P 12q°8 YIS TGHACREE: § disor¢sT inyobving erqsvetladalyFs-occur r ence

s i ndenendentd dissabQ ot 8 disbiRMiivolvidgfikil form&iy@no, hal o, hal o-substi tut ed
(Cl-4)al kyl, nitro, -.0OR12, -SR12 and -C(O OR12, wherein R12 is hydrogen,
(C1_3)al kyl or halo-substituted (C _3)al kyl; and the N-oxide derivatives,

prodrug i vat, ves r cted deri.vatives, indiVi | iLsoners and
ot ds oL L olnegomaREPEREN S e B ol Glothed o kRS 0B, cof
14. TdisbtaRauile dlerbbidipoinbhidud vilpahs) E8vésS dReieynQumRidYavis,
2-benzy|sgffany|ethy|, benzylsul f anyl met hyl, 2-bronobenzyTl sul fanyl net hyl,
4- t erystemis/upeherythegiofashs: ithevmapeid azinhs,&i@b@mtmséwmmiﬁw, Asthirg) organ

4- chl I f I AN 2 . | £anyl let hyl ,...107 - 5 SEP
2003 PR B AR B oForRe o RE RGP A S SRtk et 1

2- T | uscedsbrzytwayl datlysieihhgthmaZandogdehhitisy bsstnionitydsHhiyd rupture,

2- met hyl benzyl sul f anyl met hyl., 3-nmet hyl benzyl sul f anyl net hyl ,

3- metHyATRA AD¢ sYptenals id981s.  4- met hyl benzyl sul f anyl net hyl ,

2- (2- et hyl phenyl sul fanyl )ethyl, 4-methoxybenzyl sul f anyl net hyl ,

4- met hoxybenzyl sul fi nyl methyl, 1-nitrobenzyl sul fanyhnet hyl ,

2-ni t r obentdy| suA fcampburet dogbrdigs torddimobimnalyics &' ismgionp bfifbrmula (a)

SRR A e AR Pl
2- py rdeghvativdssindfadial RbR¥ts and mixtures of isomers; and'the pharmaceutically
acceptable salts thereof.

12. A compound of Formula (II):

RS R? Fliz
TUN XH,N 2N
N \K‘
I R
R O R
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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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 derivatives,
prodrug derivatives, protected derivatives, individual iso @Paﬁﬂ
m xtures of isomers; and the pharnaceutically acceptable saft [11
15. A nethod of treating a disease in an animal in which cathepsin S
activity contrl butes to the pathol ogy, and/ or synpt onmat ol ogy of the
di sease, R cm—)ééﬁshbdwhcmnp}(‘i‘ Hi-00Rd X ris s bend agi R nﬁlﬂ he ani mal a

R 1 O R SRl R G r obt el lefce ey or . R <

hy?[]qg%g?g’@ 2)@1(’%&3)’&@? Br (1%%6@1@%%)@9%:3& 'B@tefo?cg E)Lr}é(]@g] égl%}l I‘WlherélﬂbSt ituted

phenyqa(@heavmhetemq@mblﬁwbﬂtmbyéﬂm ,oKC(lﬁBRe o?@mowarw (oo 6) al kyl ,
wher e g2l nscy 7] s, mstem present may be
substﬁ@urt 21%22&@ gthﬂéﬁ %)3{42 WQAQE%@ Y selected from
(a.6 C(O)RR, KK WR alvRereid N Os S WBAA bi 1k ened) al kyl
nitro X3 NFg?% R12, X3 NR12 OR12, -X3 NRerEZ( NSR12RI 2, (G&%Rll(%én N

| 2) NS g @enxlé@rza)z { gedwstero(Cs.s)emy sclj)mm@ mléslzlo) 2NRI 2RI 2,

égEI(R‘% i’l%@gﬁ%é%gﬁ@ a@%& @@%]%B%el nN"X3 is a
bond subst(t(fdntﬁjrﬂblkqddemtw seRtRedaofroradChg)alkel) habphﬂomﬁm;}nﬁaﬂ Gmlul)alkyls hydr ogen,
bl o- Lt ok e R eT08) ity KN ChoR e e s b el iebbotene, o -
et ;?‘51?6*3@’%% SR “Ef 8“‘* A ST (@fﬁéwﬂaﬂw

het erms¢iested ﬂ)ﬂav%ﬂ\f@s:on@)rd]JWQomcrs (amd Jniptreasdf (<oters pad kel ph@rmaceuucmly
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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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 hydy §gen2603
(CA-6)al kyl, wherein within R" any aromatic ring system present may be
substituted further by I to 5 substituents independently selected from
(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

hy dr dgédichlor¢@hz@pefdoyimethyid3 RalimsthiylenzdanifangimetRg, and R4 are both

S e e s i N i R SR

phar magRily et 1Yul fAGReIRALS -6 HRlibenzi BEIEaRAmethPD -
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):
R2
I =N
N._C”
RY .
ey
in which:
R' is a group of Formula (a):
5 RO
11 %
RSN
I
(a)

wherein:
X' is -C(0)- or -CH,S(O)-;
R’ is hydrogen;
R’ is hydrogen;
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- 5 SEP 2003

© 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.
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