1 i JAN 2007 WO 03/087092 PCT/US03/11459 - 1 I NH BI TORS OF SERI NE
PROTEASES, = PARTI CULARLY HCV NS3- NS4A PROTEASE 5 10 TECHNI'CAL FIELD OF THE
| NVENTI ON 15 The present invention relates to cpnpounds tha11_JA_uhzaﬂmt_
serine protease activity, particularly the activity of hepatitis C virus
NS3- NS4A protease. As such, they act b]%/ :nt erfering w:tgot he Iltfe _(I:%gl e of
the hepatiti IS and are al so useful ~as antivira agents.

i nventi (F;n fur‘?%g‘rm\é?oé#at es to conpositions conprising th’é‘sTéJS&’élr’rﬁ&ynds
either for ex vivo use or for admnistration to a patient suffering from
HCV infection. The invention also relates to nethods of treating an HCV
infection in a patient by adm nistering a conposition 25 conprising a
conmpound of this invention. —BACKGROUND OF THE | NVENTION I nfection by
hepatitis C virus ("HCV")INEEITORAE ISERGNR FROTEABES cal problem HCV is
recogni zed_as the causm BeY SAASRROTEASHON- A, non- B 30
hepatiti s,SV\,ith an estimated human sero-preval ence of 3% globally [A

Al berti et al., "Natural Hstory of Hepatitis C " J. Hepatology, 31.,
(Suppl. 1), pp. 17-24 (1999)]. Nearly four mllion individuals may be
infected in the United States alone [MJ. Alter et al., "The 35 _
Epi dem ol gy of Viral Hepatitis in the United States, Gastroenterol. din.
North Am, 23, pp. 437-455 (1994); M J. Alter "Hepatitis C Virus
Infection in the United

TECHNICAL FIELD OF THE INVENTION

15 The present invention relates to compounds that
inhibit serine protease activity, particularly the
activity of hepatitis C virus NS3-NS4A protease. As such,
they act by interfering with the life cycle of the
hepatitis C virus and are also useful as antiviral

20 agents. The invention further relates to compositions
comprising these compounds either for ex vivo use or for
administration to a patient suffering from HCV infection.
The invention also relates to methods of treating an HCV
infection in a patient by administering a composition

25 comprising a compound of this invention.

BACKGROUND OF THE INVENTION

Infection by hepatitis C virus (“HCV”) is a
compelling human medical problem. HCV is recognized as
the causative agent for most cases of non-A, non-B

30  hepatitis, with an estimated human sero-prevalence of 3%
globally [A. Alberti et al., “Natural History of
Hepatitis C,” J. Hepatology, 31., (Suppl. 1), pp. 17-24

(1999)]. ©Nearly four million individuals may be infected

in the United States alone [M.J. Alter et al., “The
35 Epidemiology of Viral Hepatitis in the United States,
Gastroenterol. Clin. North Am., 23, pp. 437-455 (1994);

M. J. Alter “Hepatitis C Virus Infection in the United
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-1 1 JAN 2007 WD 03/087092 PCT/ US03/ 11459 2 States,"” J. Hepatol ogy, 31.,
(Suppl. 1), pp. 88-91 (1999)]. Upon first exposure to HCVignhay afgput 20%
of infected individuals develop acute clinical hepatitis 5 while others
appear to resolve the infection spontaneously. In alnost 70% of instances,
however, the virus establishes a chronic infection that persists for
decades [S. |warsoee2" The Natural Course of Chronic Hepgld hﬁl.’ln FEMS
M crobi ol ogy Reviews, 14, pp. 201-204-19 {1994); D. Lavanchy, & obal
Surveill ance and Control of Hepatitis C " J. Viral Hepatit:s, 6, pp. 35-47
1999)]. This_ usually results in recurrent and progressively worsening
I(i ver)g nf | amm??%?ﬁs’ﬁ%iem%aaé'to(sh‘ﬁ?é’ YevePe #ddase states such
as cirrhosis antods Jhepat ocel lul ar carcinoma [MC. Kew, "Hepatitis C and

Hepat ocel | ul ar Carcjnong'. .FEMS M crobi Revi e 4,. pp. 211-220
(1894); |. Saito eﬁpogr?fm'tl-lg’é‘%?siutriesgﬁ IQlll“r gélyla\r[ﬁo@g?%% 4% Associated with
t he Devel opnenintdctiadpandictidual airde@at op romie" cPrgeal Nagpatis¢ad. Sci. USA,
20 87, pp. @54@5@%tg;9§%eapggoﬁ&te§gﬂeeItyle thergigre no broadly

effective treatments for_the debilitating progression of chronic HCV. The
HCV genome enc®RA-2aegetithr of 8i HRSEL30AD-CI03BstanfieRo Brwayer| Ghe Choo, et.
al ., "Genetic oigaNicz@hblithedSa adtdobhyeirHeb¥iof e pepaldiki 8oL Virus.”

Proc. Natl. Acad. Sci._ USA 88, pp, 2451-2455 (1991); N. Kato et al.,

"Ml ecul ar oﬁ?%agd%gf Whg"ﬁﬁﬁﬁ‘h’ Hepst ¥atwa ?/?‘f”if’f G%n%l?'f‘éonlﬁr om Japanese
Pati ents with HepetAdtibloh-EEMdepatridhisldgy RegdewdNatld, ppadoiSeds USA, 87, pp.
9524- 9528 ié99Qi§94%v D. Lavanchy, “Global Surveillance and Control of

Hepatitis C,” J. Viral Hepatitis, 6, pp. 35-47 (1999)].

This usually results in recurrent and progressively
worsening liver inflammation, which often leads to more
severe disease states such as cirrhosis and

15 Thepatocellular carcinoma [M.C. Kew, “Hepatitis C and

Hepatocellular Carcinoma”, FEMS Microbiology Reviews, 14,

Pp. 211-220 (199%4); I. sSaito et. al., “Hepatitis C Virus
Infection is Associlated with the Development of

Hepatocellular Carcinoma,” Proc. Natl. Acad. Sci. USA,

20 87, pp. 6547-6549 (1990)]. Unfortunatély, there are no
' broadly effective treatments for the debilitating '
progression of chronic HCV.
The HCV genome encodes a polyprotein of 3010-3033
amino acids [Q.L. Choo, et. al., “Genetic Organization
25 and Diversity of the Hepatitis C Virus.” Proc. Natl.
Acad. Sci. USA, 88, pp. 2451-2455 (1991); N. Kato et al.,

“Molecular Cloning of the Human Hepatitis C Virus Genome

From Japanese Patients with Non-A, Non-B Hepatitis,”

Proc. Natl. Acad. Sci. USA, 87, pp. 9524-9528 (1990); A.

30 Takamizawa et. al., “Structure and Organization of the
Hepatitis C Virus Genome Isolated From Human Carriers,”
J. Virol., 65, pp. 1105-1113 (1991)]. The HCV
nonstructural (NS) proteins are presumed to provide the

essential catalytic machinery for viral replication. The



30 Takam zawa et. al., "Structure and Organl zation of the Hepatitis C
Virus CGenone |solated From Human Carriers, J. Virol., 651 1p/AN 20805- 1113
(1991)]. The HCV nonstructural (NS) prot eins are presuned to provide the
essential catalytic machinery for viral replication. The 1 1 JAN 2007 WO
03/ 087092 PCTI US03/11459 - 3 NS proteins are derived by proteol ytic

cl eavage of t protein [R Bartenschlager et. al., "Nonstructural
Protein 3 of ‘bﬁm/@@%tl tis C Virus Encoges a Seri ne- TypePCTﬁsﬁJ”(lé‘is?]ase
Required for Cleavage at the NS3/4 and /5 5 Junctions,” J. Virol., 67,
pp. 3835-3844 (1993); A Gakoui et. al., "Characterization of the
Hepatitis C WS psoEeigodadeSterivedPrytmiatacsytBetadeaivase iadnthé

Pr ot ei nase- De r it 67, pp.
2832- 2843 (198)%;195%&%%){&?5&%&&%%&8 gxp%%sa oﬁni‘é@&mct}éﬁ%. fication of

Hepatitis C \/Prrl9§el’F’03I ViFr Sbei Feratdsiade YHroduBreodesja Sgnige-Tvisy, pp. 1385-

1395 (1993); leroteikiselreqdlired’ ﬂ}4§3c1§a@g%eatne@ﬁ\et3¢asaeld weaps red for
processi ng of hepatl t| s, C virus pol rot ei_.n" Vi r ol 67 pp. 4017-4026

(1993)]. 15 THECRERPNS Proleidta f 3P coftar %44;:1 (4871 Me A pr ot ease

activity that drelkpsipstocess, t#@aﬂpb@riz;auifont be thd Hapateitzgnmes, and i s thus

consi der ed esSanl Lok, Lo/ LAl nEBLLERIAN FBdLnCeetividy. It s known

t hat nutati ons ever VITUus NS ease decreases viral 20
infectivity [ Grovsdpase ‘Pepené@nt d’lolypr@iﬁldleﬁéea‘tm Sthes, ‘NJter mi nal Donai n

of Nonst ruct urglyofr ot &} N NS32E50gaYel | ) FexergMuus &S, a15eri ne Protease
Responsi bl e for Site- SpeC| fic Cleavages in the Viral Polyprotein", Proc.

Nat|. Acad:® SciE*Pg8psigy anfpld %9{?189’6201( f’éQHﬂ’atrﬂ%é C Virus

Polyprotein Cleavage Products,” J. Virol., 67, pp. 1385-
1395 (1993); L. Tomei et. al., “NS3 is a serine protease
required for processing of hepatitis C virus
polyprotein”, J. Virol., 67, pp. 4017-4026 (1993)].

15 The HCV NS protein 3 (NS3) contains a serine
protease activity that helps process the majority of the
viral enzymes, and is thus considered essential for viral
replication and infectivity. It is known that mutations
in the yellow fever virus NS3 protease decreases. viral

20 infectivity [Chambers, T.J. et. al., “Evidence that the
N-terminal Domain of Nonstructural Protein NS3 From
Yellow Fever Virus is a Serine Protease Responsible for
Site-Specific Cleavages in the Viral Polyprotein”, Proc.
Natl. Acad. Sci. USA, 87, pp. 8898-8902 (1990)]. The

25 first 181 amino acids of NS3 (residues 1027-1207 of the

viral polyprotein) have been shown to contain the serine
protease domain of NS3 that processes all four downstream
sites of the HCV polyprotein [C. Lin et al., “Hepatitis
C Virus NS3 Serine Proteinase: Trans-Cleavage

30 Requirements and Processing Kinetics”, J. Virol., 68, pp.
8147-8157 (1994)1].

The HCV NS3 serine protease and its associated

cofactor, NS4A, helps process all of the viral enzymes,

and is thus considered essential for viral replication.



.25 first 181 amino acids of NS3 (residues 1027-1207 of the viral

pol yprotein) have been shown to contain the serine proteaske!danegy of NS3
that processes all four downstream sites of the HCV polyprotein [C. Lin et
al., "Hepatitis C Virus NS3 Serine Proteinase: Trans-C eavage 30

Requi rements and Processing Kinetics", J. Virol., 68, pp. 8147-8157
(1994)]. The wEvs/d¥ms, seri ne protease and its associ ated pc gﬂ‘s‘%y Ql NS4A,
hel ps process all of the viral enzynes,g and is thus consi gred-essenti al
for viral replication. JAN 2007 WD 03/087092 PCT/ US03/ 11459 4 This
processing appears _to be anal ogous to that carried out by the human

i mrunodef i ci ency-SvPFREesSSdpdrIRHSaTHr bR das @nalpIss £8 hato crrwibedved in viral

enzyme processithgy Hné mmh@&&@uhabébiél%éy %m.hﬁr,hals hgiat viral 5 protein
processing are t ent a%tlgl ral 8ents in. i ndi cating that
interrupting thics et age s e ¥FPat™ 194 ve b?chéaﬂe%rtﬂy‘E‘"? in therapeutically

active agent s.proCeasEgueénvl grqueass athiaditbast |w1ﬂcha;[1gﬁlblfcohﬁglug

di 10 I t il ibitaors have been
Gescr i bed ion (EEER poReSblifbrboRhe SRR LN SRS SRa¥E  vo 02/ 08244,

WO 00/ 09558, \ABGGGPWE’rhaMnWFBEME tipbs 9915@1?2‘-798 tRADVA@AD 1AZ4, WO

99/ 50230, WO £3h466301 W05 9VLLIEZ9,aNnch1YQ 33414,%3;9entg,mted States 15
Patent 5,990,276, M Llinas-Brunet et al., Bioor Chem Lett., 8,

pp. 1713-18 ((SFEFISHEakt kS 4P 2EEHTEVE. tmt éperfitugett ., 10, 711-13
(2000); R Dunsidenvest. al ., Bioorg. Med. Chem Lett., 10, pp 1571-79

(2000) . ; M LI na§e\$ér%r1e£>ogt t"%.lal H %%ro ease 1m%§&rsl_ ave be]écr)l
described in the prior art [PCT publication Nos. WO
02/18369, WO 02/08244, WO 00/09558, WO 00/09543, WO
99/64442, WO 99/07733, WO 99/07734, WO 99/50230, WO
98/46630, WO 28/17679 and WO 97/43310, United States
15 Ppatent 5,990,276, M. Llinas-Brunet et al., Bioorg. Med.
Chem. Lett., 8, pp. 1713-18 (1998); W. Han et al.,

Bioorg. Med. Chem. Lett., 10, 711-13 (2000); R. Dunsdon

et al., Bioorg. Med. Chem. Lett., 10, pp. 1571-79 (2000) ;

M. Llinas-Brunet et al., Bioorg. Med. Chem. Lett., 10,

20 pp. 2267-70 (2000); and S. LaPlante et al., Bioorg. Med.
Chem. Lett., 10, pp. 2271-74 (2000)].

Furthermore, the current understanding of HCV has
not led to any other satisfactory anti-HCV agents or
treatments. The only established therapy for HCV disease

25 is interferon treatment. However, interferons have
significant side effects [M. A. Wlaker et al., “Hepatitis
C Virus: An Overview of Current Approaches and Progress, ”
DDT, 4, pp. 518-29 (1999); D. Moradpour et al., “Current
and Evolving Therapies for Hepatitis C,” Eur. J.

30 Gastroenterol. Hepatol., 11, pp. 1199-1202 (1999); H. L.

A. Janssen et al. “Suicide Associated with Alfa-
Interferon Therapy for Chronic Viral Hepatitis, ” J.
Hepatol., 21, pp. 241-243 (1994); P.F. Renault et al.,

“Side Effects of Alpha Interferon,” Seminars in Liver




20 pp. 2267-70 (2000); and S. LaPlante et al., Bioorg. Med. Chem Lett.

10, pp. 2271-74 (2000)]. Furthernore, the current understandingawfugicV has
not led to any other satisfactory anti-HCV agents or treatnents. The only
established therapy for HCV disease 25 is interferon treatnent. However,
interferons have significant side effects [M A W aker et al ., "Hepatitis
C Virus: An i of Current Approaches and Progress,” DDT, 4, pp.
518-29 (19998686%8§ﬁgr adpour et al., "CQurrent and Evol vi F@’Uﬁq%é’rléﬁal es for
Hepatitis C " Eur. J. 30 Gastroent erol. Hepatol ., 11, pp. 1199-1202 (1999);
H L. A Janssen et al. "Suicide Associated with Al fa- I nterferon Therapy
for Chronic \ﬁﬁéﬁﬂﬂepa@i tors, 273+ 27"Hep1a1969)1 a2, ipfuce?24dn@4Serinl994) ; P. F.

Renaul t et al.,oni'edid ntaLfe empnars in Liver 11
JAN 2007 WO 05THSTaSE Bef O?ﬁgf) f‘b"‘lstglaﬁs'% Breste as&? Eb: 273-277. (1989)]
and i nduce | onfetlemey Brﬁ%@%nm?hempy anfqlﬁ@rlmrﬁé(patis% ®iVicases [ 0.

Wil and, "I ntethesc@Rodher apvsi i GURIIC Kepat il 5;}3\% VBUSgg L Rf ection” ;
reover, the prospects

FEMS M cr obj ol 14, 279-288 5 1994 3.

for effecti é’nﬁ‘“ﬂ{v ‘?ﬁfg’g’leﬁestl?eer?épﬁpéﬁ%%rff’él frfetive ¥Mer8Vs a need
for nore effecvammatredrﬂﬁ uhberwgiires. Such inhibitors would have
therapeutic poten ot ease | hlbltors rti.cularly as serine 10
pr ot ease i nhi bi tor?hegng&rﬁ%[ eE%a$t| cu Ndye B‘?B %de i nhi bi tors.
Specifically, E%QWPGGﬁpom Pralyllble:orﬁsebmd éastvanthenalpahtagent s,

particularly ago@ddiallQs AYeBhLSe MB&Q,:;E?B&M@}EE' WNserine

10 protease inhibitors, and more particularly as HCV NS3

protease inhibitors. Specifically, such compounds may be
useful as antiviral agents, particularly as anti-HCV
agents.

SUMMARY OF THE INVENTION

15 The'present invention provides a compound of
formulae (IA):

Q\Y
X// Ra
\ |
Rs N NYW
T N)\< 0 5
R, ©
(IA)

20 wherein:
A, together with X and Vv, is:

a 3- to é-membered aromatic or non-aromatic
ring having up to 3 heterocatoms independently
selected from N, NH, O, SO, or SO;;

25 wherein said ring is optionally fused to a (Cé6-
Cl0)aryl, (C5-Cl0)hetercaryl, (C3-
Cl0)cycloalkyl or (C3-Cl0O)heterocyclyl;



15 The present invention provides a conpound of formulae (1A): CAY XR4 o
RERNNw TNQR5 RLI2 O(IA 20 wherein: A together vmt1h1}!Ahir2m7Y is:
a 3- to 6-nenbered aromatic or non-aronmatic ring having up to 3

het er oat ons i ndependently selected fromN, NH, 0, SO or S02; 25 wherein

said ring is optionally fused to a (C6- Cl0)aryl, (C5- ClO)heteroaryI, (C3-

C10) cycl oal kyo @rs7833- C10) het erocyclyl; 1 | JAN 2007 f),%éogﬁl Q92
PCT/ US03/ 11459 - 6 wherein A has up to 3 substituents select eé
i ndependently fromJ; J is halogen, -OR, -N®2, -CF3, - -R, oxo,

-OR, -Obenzyl, -0- he§é12rret Ie di ox 5 N(R'é -SR‘ -SOR
-S02R, -C(OR, -000R™5Fe*2 AoRER Y2, FonfiefEh ijguents s EpeSttient |y sel ect ed
from hydrogen, (Cl- Clﬁﬁenénqﬂmauycfron( @3- ClO) cycl oal kyl or - cycl oal kenyl ,

(O C10) aryi (o croy- Sr PR ST oty cofs Lofbd PRl o
OR', -O-benzyl, -O-phenyl, 1,2- methylenedloxy,
5 -N{(R')2, -SR', -SOR', -80;R', -C(O)R', ~-COOR' or
-CON({R')2, wherein R' is independently selected from:
hydrogen,
(Ci1-Cl2)-aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,

10 [(C3-C1l0)-cycloalkyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic,

(C6-C10) -aryl,
(C6-Cl0)-aryl-{(Cl-Cl2)aliphatic,
(C3-C10) -heterocyclyl,

15 (C6-Cl0) -heterocyclyl-(Cl-Cl2)aliphatic,
(C5-C10) -heteroaryl, or
(C5-C10) -heteroaryl- (C1-C12)-aliphatic;

R; and Rj; are independently:
(C1-Cl2)-aliphatic,

20 (C3-Cl10) -cycloalkyl or -cycloalkenyl,
[(C3-C10)-cycloalkyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic,

(C6-C10)-aryl,
(C6-C1l0)-aryl-(Cl-Cl2)aliphatic,

25 (C3-C10) -heterocyclyl,

(C6-C10) ~heterocyclyl-(Cl-Cl2)aliphatic,
{C5-C10) ~-heterocaryl, or

{(C5-C10) -heterocaryl-(C1-Cl2)-aliphatic,
wherein each of R; and R is independently and

30 optionally substituted with up to 3
substituents independently selected from J;
wherein up to 3 aliphatic carbon atoms in R; and

Rz may be replaced by a hetercatom selected from



(C3-C10) -heterocyclyl, 15 (C6-C0)-heterocyclyl-(d-Cl2)ali phati C,
(C5-C10) - heteroaryl, or (C5-Cl0)-heteroaryl-(Cl-Cl2)-ali phat %}nand R3
are independently: (Cl-Cl2)-aliphatic, 20 (C3-C10)-cycl oal k I

-cycl oal kenyl, [(C3-C10)-cycl oal kyl or -cycl oal kenyl]-(C1- 012) al i phati c,
(C6-C10)-aryl, (C6 ClO) aryl -(Cl-Cl2)aliphatic, 25 (C3-C10)-heterocyclyl,
(C6- C10) - het QY @/ -(C1-C12)aliphatic, (C5-CO0)-heteroaryl, or

(C5-d 0) - het erd 1cCl-c12)-aliphatic,. wherein each ofPCRISEIEHSRS | 5

i ndependent |y and 30 optionally substi tLt ed with up to 3 substituents

i ndependently selected fromJ; wherein up to 3 aliphatic carbon atons in
Rl and R3 may be repl a)celsleys asbet &f e, ot selchenBehlfiyostdbl JAN 2007 WO
03/ 087092 PCTI US03/ 114%% NH S, SO or S in a chemcally stable
arrangenent ; R2 and RA"are H%ependently hydrogen, 5 (Cl-Cl12)-aliphatic,
( C3- C10) - cycl oal kyRe- p@d- Kl 2ye alndspebdentlor

(C6-Cl0)aryl -(C1-C12) - ?ﬁrlﬂ? C, wherein each of R2 and R4 is

i ndependently and optl ona 2/ ‘'substituted with up to 3
5 ClZ)-aliphatic,

(C3-C10) -cycloalkyl- (C1-C12)-aliphatic, or
(C6-Cl0)aryl-(Cl-Cl2)-aliphatic,

wherein each of R, and Ry is independently and
optionally substituted with up to 3

10 substituents independently selected from J;
wherein up to two aliphatic carbon atoms in R,
and Ry may be replaced by a heteroatom selected
from O, NH, S, SO, or S0;;

Rs is (Cl-Cl2)-aliphatic, wherein any hydrogen is
15 optionally replaced with halogen, and wherein any
hydrogen or halogen atom bound to any terminal carbon
atom of Rs is optionally substituted with sulfhydryl or
hydroxy;
W is selected from:
o) ’ 0 Re
Rs ORg N
; ; or Rs ;
20 0 o o
wherein each Rg¢ is independently:
hydrogen,
(Cl-Cl2)-aliphatic,
(C6-C10)-aryl,

25 (C6-C10)-aryl-(Cl-Cl2)aliphatic,
(C3-C10)-cycloalkyl or -cycloalkenyl,
[{C3-C10)-cycloalkyl or -cycloalkenyl]-{Cl-
Cl2) -aliphatic,

(C3-C10) -hetexrocyclyl,
30 (C3-C10) -heterocyclyl- (C1-C12)-aliphatic,



10 substituents independently selected fromJ; wherein up to two aliphatic
carbon atons in R2 and R4 may be replaced by a heteroatom ﬁe{/@g’g from
0, NH S, SO or S@@; R5 is (Cl-Cl2)-aliphatic, wherein any nis
optionally replaced wi th hal ogen, and wherein any hydrogen or hal ogen atom
bound to any term nal carbon atomof R5 is optionally substituted vvith

sul f hydryl orwohygh@xy; Wis selected from OOOis PC%U-E AS 459 --ly ;-
or Rs 20 O O wherein each R6 is indepegdently: hydrogen,

(C1-C12)-aliphatic, (C6-Cl0)-aryl, 25 (C6-Cl0)-aryl-(Cl-C12)aliphatic,
(C3-C10) - cycl oal kyI or 5ycI oal kenyl [ (C3-C10) - cycl oal kyl or
-cycl oal kenyl ] - (Cl- C12()c alCELBhlatt%foarﬂB 9@ 0) - het erocycl yl, 30

(C3-A O -heterocycl yl - (@ @13)hé‘tjzérmﬁ'&l-c(,CllCiZ)]Ml%gQZJ. 3/ 087092
PCTI US03/ 11459 - 8 (C5-d O heteroa

(C5- C10) het er oar y| SVe1RCEEPRP| cgr%rbotlﬁﬂ 5 GrofpBe RiFese™ are bound
to the sane nidtrageformttafether nwithgehhe miwrbbed Rabmni 4 r @geniat-om a
(C3-C10)- & heﬁeq{e(}gx%i'icc rriigg; wherein R6 is optionally substituted with up
to 3 J ’

wherein Rg is optionally substituted with up to 3 J

substituents;
V is -C(O)N(Rg)-, -S(O)N(Rg)-, or -S(O);N(Rg)-;
wherein Rg is hydrogen or (Cl-Cl2)-aliphatic;
10 T is selected from:
(C6-C10)-aryl,
(C6-C10) -aryl-(Cl-Cl2)aliphatic,
(C3-C10) ~cycloalkyl or -cycloalkenyl,
[{C3-Cl1l0)~-cycloalkyl or -cycloalkenyl]-(Cl-
15 Cl2) -aliphatic,
(C3-C10) ~heterocyclyl,
(C3-C10) -heterocyclyl- (C1l-Cl1l2)-aliphatic,
" (C5-C10)hetercaryl, or ‘
(C5-C10)heteroaryl-(Cl-Cl2)-aliphatic; or

20 T is selected from:

. B E .
g AN 10N\~ K N
/ \\ ﬁ R Rig \”/
’ ° Ryo o . Rio ,



substituents; Vis -C(ONRe)-, -S(ON(R8)-, or -S(O2N(R8)-; wherein R8
is hydrogen or (O -Cl2)-aliphatic; 10 T is selected from (C6-Cl0)-aryl,
(C6-dO-aryl-(d-C12)aliphatic, (C3-CO-cycloal kyl or -cyﬂgghkma,yl,

[ (C3-C10) -cycl oal kyl or -cycloal kenyl]-(d - 15 Cl12)-aliphatic,
(C3-C10) - heterocyclyl, (C3-CA0)-heterocyclyl-(Cl-Cl12)-aliphatic,

(C5-Cl10) hetergaryl, or (C5-Cl10)heteroaryl-(Cl-Cl2)-aliphatic; or 20 Tis
sel ected fron"?volﬁywmhl ~\S Rios N/JKNOR ot Rio RRo R PFTU¥E4%0 0 Rio H

H KNKNN RLRoS)nl | )n OROOROHNKHN K Roll Ro 00 1
1 JAN 2007 WO 03/087092 PCT/US03/11459 9 H K\ N
H
. ///K\\\ //,N
A Ry
o © n : Ryip
Rio
HN K HO/;><:: or
\//s\/ \R10 : ,y‘{ '
0 \0
Rig

wherein:
Rip is:
hydrogen,
5 (Cl-Ccl1l2)-aliphatic,
(C6-C10) -aryl,
(C6-Cl0)~aryl-(Cl-Cl2)aliphatic,
(C3-C10)-cycloalkyl or -cycloalkenyl,
[(C3-C10)—cycioa1kyl or —cycloalkenyl]—(Cl—
10 -Cl2)-aliphatic,
(C3-C10) -heterocyclyl,
(C3-C10) -heterocyclyl- (C1l-Cl2)-aliphatic,
(C5—C10);heteroaryl, or
(C5-C10) -heteroaryl-(Cl-Cl2)-aliphatic,
15 wherein each T is optionally substituted with up to
3 J substituents;
X is a bond, (Cl-Cl2)-aliphatic, -0-, -S-, -NRg-,
-C(0)-, or -C(0)-NRs-, wherein Ry is hydrogen or (Cl-Cl2)-
aliphatic; and
20 n is 1-3.
' The invention also provides compounds of formula

(IB):



‘Ro SO\O)n.Ro R RoHO'"~io~or K \ R OOto R o0 RLO HS wherein:
Rio is: hydrogen, 5 (Cl-Cl2)-aliphatic, (C6-C10)-aryl,

(C6-C10) - aryl

[ (C3- C10) - cycl oal kyl or -cycloal kenyl]-(d - 10 C12)-aliphatic,
(C3-C10) -heterocyclyl, (C3-Cl0O)-heterocyclyl-(Cl-Cl2)-ali phat i C,
(C5- C10) - het eywgaspbhos2 Or (C5- Cl10) - heteroaryl - (C1-C12) - al {Fohat I C,

each T is optionally substituted with_uypyto 3 J subst i th

-(d-Cl2)aliphatic, (C3-C10)-cycloal kyl or -cycl qa1 AN Y4007

15 wherein

B4 s 3 bond,

(C1-C12)-aliphatic, -0-, -S, -My-, -C(0)-, or -C (O -NR9-, wherein RI is
hydrogen or (Cl-Cl12)- aliphatic; and 20 n is 1-3. The invention also
provi des conpounds of fornmula (IB):

10

15

O
V.
7 N

NG
X// R4
\
Rs N
/L\-< W<Rs
Ry Rs ©

and formula (II):

Ry1 Ryt 4

13 R13

wherein the variables are as defined herein.

" The invention also relates to compositions that
comprise the above compounds and the use thereof. Such
compositions may be used to pre-treat invasive devices to
be inserted into a patient, to treat biological samples,
such as blood, prior to administration to a patient, and
for direct administration to a patient. In each case the
compoéition will be used to inhibit HCV replication and
to lessen the risk of or the severity of HCV infection.

The invention also relates to processes for

preparing the compounds of formulae (IA), (IB), and (II).



1 1 JAN 2007 WO 03/087092 PCTI US03/11459 - 10 OAY X R4 O R3 NW/U
Y---RB' T NOR5 p RLR and formula (I1) : R11 R11' R19 ZZ :
R12~,, NWRL R- 12 NYRS' NOR5 Rls X2 X1 Y Np R13 ng @kS

wherein the variables are as defined herein. The invention als ates to
conpositions that conprise the above conpounds and the use thereof. Such
conposi tions {5836 /@g 9used to pre-treat invasive devices to 10 be inserted
into a patien V8Pt eat bi ol ogi cal sanples, such as bl BFAUSHNESr to
administration to a patient, and for direct admnistration to a patient.
In each case the conposition will be used to inhibit HCV replication and
to |l essen the risk of opETATRESEMEIdRIrYPTOON HEV THAT BMIENTRON :

The present invention provides a compound of formula

(I):

A Y.

X// _ R4
\ |

0 Rs N N W
y | T
S //l~“‘1<j/ 5 )
O

(IA)

wherein:
A, together with X and Y, is:
a 3- to 6-membered aromatic or non-aromatic
10 ring having up to 3 heteroatoms independently
' selected from N, NH, O, SO, or SO0;;
wherein said ring is optionally fused to a (C6-
Cl0)aryl, (C5-Cl0)heterocaryl, (C3-
Cl0)cycloalkyl or (C3-Cl0)heterocyclyl;
15 wherein A has up to 3 substituents selected
independently from J;
J is halogen, -OR', -NO,, -CF3, -0OCF;, -R', oxo,
-OR', -O-benzyl, -O-phenyl, 1,2-methylenedioxy,
—N(R')zf -SR', -SOR', -SO;R', -C(O)R', -COOR' or
20 -CON{(R')2, wherein R' is independently selected from:
hydrogen, |
(C1-Cl2)-aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,
_ [(C3-C1l0)-cycloalkyl or —-cycloalkenyl]- (Cl-
25 Cl2)-aliphatic,
(C6-C10) -aryl,



-15 The invention also relates to processes for preparing the conpounds of
formulae (1A), (I1B), and (I1). 1 1 JAN 2007 WO 03/087092 PCT US03/ 11459 -
11 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present i nventli fW}')ﬂWl des a
conmpound of forrmula (1): CAY XRA ORI NNTNORS R1L 12 O5 (1A
wherein: A together with X and Y, is: a 3- to 6-nenbered aromatic or

non-aromati ¢ wdQskshdd® having up to 3 heteroatons indepen{j@%uy §e| ected
fromN, NH 0, SO or SO2; wherein saldzi-ng is optional 10 a (C6-
ClO)aryl, (C5-d 0)heteroaryl, (C3- Cl0)cycloal kyl or (C3-C10)heterocyclyl;
15 \/\herel n A has up to 3 substltuents sel ected independently fromJ; Jis
hal ogen, -OR , -NO2, -8 -Clormryl-fCl-Gidalivkgsic,. o penzyl, -0- phenyl,
1, 2- net hyl enedi oxy, -NdR-r20)-HRerocpélyl, -S02R, -C(OR , C000R or 20

(U2 herer D R o BEPSIRIL LY R SRS 4 0 00
(C5-C10) ~heteroaryl, or
5 {(C5-C10) -heterocaryl-(Cl-Cl2)-aliphatic;
R; and R; are independently:
(Cl1-Cl2)~aliphatic,
{C3-C10)-cycloalkyl or -cycloalkenyl,
[(C3-C10)-cycloalkyl or -cycloalkenyl]l-{Cl-
10 Cl2)-aliphatic,
(C6-C1l0) -aryl,
(C6-Cl0)-aryl-{(Cl-Cl2)aliphatic,
(C3-C10) -heterocyclyl,
(C6-CL0) -heterocyclyl-(Cl-Cl2)aliphatic,
15 {C5-C10) -heterocaryl, or
(C5-C10) -heteroaryl-(Cl-Cl2)-aliphatic,
wherein each of R; and R3; is independently and
optionally substituted with up to 3
substituents independently selected from J;
20 wherein up to 3 aliphatic carbon atoms in R; and
R3 may be replaced by a hetercatom selected from
0, NH, S, S0, or SO; in a chemically stable
arrangement;
R; and Ry are independently
25 hydrogen,
(C1 -Cl2)-aliphatic,
(C3-C10)-cycloalkyl-(C1l-Cl1l2)- allphatlc, or
(C6-Cl0)aryl-(Cl-Cl2)-aliphatic,
wherein each of R; and Ry is independently and
30 optionally substituted with'up to 3
substituents independently selected from J;
wherein up to two aliphatic carbon atbms in Ry
and R, may be replaced by a heteroatom selected

from O, NH, 'S, SO, or S0;;



[ (C3-C10) -cycl oal kyl or -cycl oal kenyl]-(C1l- 25 Cl12)-aliphatic,
(C6-Cl10)-aryl, 11 JAN 2007 WO 03/087092 PCT/US03/11459 - 12 ¢ )\ 207
(C6-Cl0)-aryl-(Cl-Cl12)aliphatic, (C3-C10)-heterocyclyl,
(C6- C10) - het erocycl yl - (C1-Cl12)al i phatic, (C5-Cl0)-heteroaryl, or 5
(C5-C10) -heteroaryl - (Cl-Cl12)-aliphatic; Rl and R3 are independently:
(C1-C12)-aliphatic (C3-C10) - cycl oal kyl or -cycl oal kenyl
[ (C3- C10) - cycVBaM&2or - cycl oal kenyl )-(C1 10 C12)-al i phe€1gses/116:86- C10)
-aryl, (C6-Cl0)-aryl-(d-C12)ali phatTcl,3 (C3-C10) - heterocyclyl, |
(C6-C10) - heterocycl yl - (C1-Cl12)al i phatic, 15 (C5-C10)-heteroaryl, or
(C5- C10) - het er oar yRrs (i61-(€1231B)-iagphphatcic, Wher&im a29Chy@fost and R3 is
~i ndependent |y arhq og}d\i( onal.| <§ub.stéeihéu£ed with up to,3 substituents
i ndependent | y Te1*8BFety 15?559 26 ShnBRLPFEp 2P8 YPSHSBhEY ¢ carbon atoms in
Rl and R3 nmayhWirogepl @céehloyen dtmwineboatdmos @ehgct@shihebneardonNH, S, SO, or
S02 in a chem st ahl.e. a e d.R4 are..independently 25
hydr ogen, (Cl%ﬁZ%fa%sl gha?xloc,cfn%eg§%st1%atgg with suffhy%ry? or
5 hydroxy;
W is selected from:

o) o) 0 Re
///u\\]f/,RG ///“\\]r//ORG ’//H\\]f/’N\\
i ; or 7 R¢ ;
: o o o}

wherein each Rs is independently:
hydrogen,
10 (Ci1-Cl2)~aliphatic,
(C6-C10) —aryl,
(C6-C10) ~aryl-(Cl-Cl2)aliphatic,
(C3-C10) ~cycloalkyl or -cycloalkenyl,
[{C3-Cl1l0)-cycloalkyl or -cycloalkenyl]-(Cl-
15 Cl2)-aliphatic,
(C3-C10) -heterocyclyl,
(C3-C10) ~heterocyclyl-(C1-Cl2)-aliphatic,
{C5-C10)heterocaryl, or
(C5-Cl0)heteroaryl-(Cl-Cl2)-aliphatic, or
20 two R¢ groups, which are bound to the same nitrogen
atom, form together with that nitrégen atom, a (C3-C10)-
heterocyclic ring;
wherein R¢ is optionally substituted with up to 3 J
substituents;
25 V is -C(O)N(Rg)-, -S(O)N(Rg)-, or -S(0),N(Rg)-;
wherein Rs is hydrogen or (Cl1-Cl2)-aliphatic;
T is selected from:
(C6-C10) -arvyl,
{C6-C10) —aryl-{(Cl-Cl2)aliphatic,
30 (C3-C10) ~cycloalkyl or -cycloalkenyl,



(C3-C10) - cycl oal kyl - (C1-C12)-aliphatic, or

(C6-Cl0)aryl-(Cl-d 2)-aliphatic, wherein. each of R2 and R4 |s

i ndependently and 30 optionally substituted with up to 3 subs AN 8N s

i ndependently selected fromJ; wherein up to two aliphatic carbon atons in
R2 and R4 may be replaced by a heteroatomselected fromO, NH, S SO or
S2; 1 1 JAN 20037 ese» 03/ 087092 13 PCT/US03/11459 - R5 ¢(§_
(C1l-Cl2)-aliphatic, wherein any hydraggn Ls optionally &S&3é%ﬁ9vm th

hal ogen, and wherein any hydrogen or hal ogen atom bound to any term nal
carbon -atomof R5 is optionally substituted wth sulfhydryl or 5 hydroxy;
Wis selected from O @ E&rsloRsysioriyloprf-mEloatiemyllnitei n each R6 is
i ndependent | y: hydroger12) 181 {gekt€d?) - al i phatic, (C6-Cl0)-aryl,
(C6-AdO-aryl-(dA-Cl2)al iLp i q, C3- C1Q) -cycl oal kyl or -cycl oal kenyl

[ (C3-d 0)-cycl oal kyl or(cbégﬁ)o—%ﬁ@?(iﬁ’ﬂ“}&(y 1 15 Cl12)-aliphatic,

(C3-C10) - het erocycl yl., (CEeEi@tNetkeberdsyel§l-q1C)-&ldhaalicphati ¢,

(C5-C10) het5er oaryl, or (C5-C1l0)heterocaryl, or

(C5-C10) heteroaryl- (C1-Cl2)-aliphatic; or

T is selected from:

H 1% B
R N H
10\5\/ RlD\S/N /K N
N Rig
(/ 0 Rip , g 10
Rio Ry ' s X Rio ,
10
. H
K N K N
Rlo/ Rw/ \S/
In
o} Rip 0 Ryg
HN\"/K\

'
]

Rio \ﬁ/ \Rm ,
0 _ 0
H
k. _n. 2
Rlo/ N
o// \\O n Rio
K, )<R10
HN K
\ NG HO or
//S\\ Rig ’ N !
0] 0 .
Rio
A
HS
o BN
wherein:
Rip is:
hydrogen,
15 (Cl-Cl2)-aliphatic,

(C6-C10)-arvl,



(C5-C10) heteroaryl - (Cl1-C12)-aliphatic, or 20 two R6 groups, which are bound
to the sane nitrogen atom formtogether with that nit rogen‘_ﬁt Bg]m@ '
(C3-Cl10)- heterocyclic ring; wherein R6 is optionally substi't tJ Wth up
to 3 J substituents; 25 Vis -C(ONRB)-, -S(ON(R8)-, or -S(0)2N(RB)-;
wherein Re is hydrogen or (C-Cl2) -aliphatic; T is selected from
(C6-C10) -arylw (/CG- Cl0)-aryl-(Cl-Cl2)aliphatic, 30 (C3-C10)-cycloal kyl or
-cycl oal kenyl WO %702\ 2007 WO 03/ 087092 PCTI US03/ 11459 PCIAIS03/11459

[(C3-A O-cycloal kyl or -cycloal kenylj-{C- Cl2)-aliphatic,
(C3-C10)-heterocyclyl, (C3-AdO-heterocyclyl-(d-Cl2)-aliphatic, 5
(C5-C10) heteroaryl, or (d&85cChp)iwtiercaryl2)elipkid®)c,al i phatic; or T is

spLectegrom W RSN S & Ny Q00 R0 11 R0 0 R0 10
[(C3-C10)-cycloalkyl or -cycloalkenyl]- (Cl- :
Cl2)-aliphatic,

5 {C3-C10) -heterocyclyl,
(C3-C10) ~heterocyclyl-(Ci-Cl2)-aliphatic,
(C5-C10) ~heteroaryl, or '
(C5-C10) -heteroaryl-(Cl-Cl2)-aliphatic,
wherein each T is optionally substituted with up to
10 3 J substituents;
K is a bond, (Cl-Cl2)-aliphatic, -0-, -S-, -NRg-,
-C(0)-, or -C(0)-NRy~, wherein Rg is hydrogen or (Cl-Cl2)-
aliphatic; and
n is 1-3.
15 In another embodiment, the invention provides a

compound of formula (IB):

@Y
x/ R4
\ |
o) Rs N N W
V. \|<R5'
s N/l\< O Rs
Ri R °

(IB)

T

20 wherein:
A, together with X and Y, is:

a 3- to 6-membered aromatic or non-aromatic
ring having up to 3 hetercatoms independently
selected from N, NH, O, S, SO, or S0;;

25 wherein said ring is optionally fused to a (C6-
Cl0)aryl, (C5-Cl0)heteroaryl, (C3-
Cl0)cycloalkyl, or (C3-Cl0)heterocyclyl;



HN K~ H\\ /K R1I0 ~10 00 HRL oKN O %)n R10 RI0 RI0 RHOor Ro 0 0 Ro
R10 HS 10 wherein: R10 is: hydrogen, 15 (Cl-Cl2)-ali phati1c1 JAN 2007
(C6-Cl0)-aryl, 1 1 JAN 2007 WD 03/087092 PCT/ US03/ 11459 - 15 -
(C6-Cl0)-aryl-(Cl-Cl2)aliphatic, (C3-Cl0)-cycloalkyl or -cycloalkenyl,

[ (C3-C10) -cycl oal kyl or -cycl oal kﬁnyl.] - ( Cll- ICl(Z)C-laICllg)hat : c, h5t'

C3- C10) - het g , (C3-d0)-heterocyclyl - - -al i phatic .
ECS- 0103 - het gﬁggﬁmﬁ or (C5-C10)- heteggaryl - (C1-C12) - aIPFiﬁﬁﬁ?ﬁlgfﬁ wher ei n
each T is optionally substituted with up to 10 3 J substituents; Kis a
bond, (Ci1-Cl12)-aliphatic, -0-, -S-, -NR9-, )

wherein A has up to 3 substituents selected

independently from J and wherein the 5-membered
ring to which A is fused has up to 4
substituents selected independently from J; and
5 wherein X and Y are independently C(H) or N;
J is halogen, -OR', -OC(O)N(R'}),, -NO,, -CN, -CFj,
-0CF3, -R', oxo, thioxo, 1,2-methylenedioxy, 1,2-
ethylenedioxy, -N(R')z, -SR', -SOR', -SO;R', -SON(R' )2,
-S0sR', -C(O}R', -C{O)C(O)R', ~C(O)CH,C(O)R', ~-C(S)R',

10 -C{O)OR', -OC(O)R', -C{(O)N{(R')z, —-OC(O)N(R'),,
-C(S)N(R'}2, -(CHz)o-2NHC(O)R', -N(R')N(R')COR',
-N(R')N(R')C(O)OR', -N(R')N(R')CON(R');, -N(R')SO;R',
~-N(R')SO;N(R'})z, -N(R')C(O)OR', -N(R')C(O)R',
-N(R')C(S)R', -N(R')C(O)N(R')2, ~N(R')C(S)N(R'),,

15 -N(COR')COR', -N(OR')R', -CN, -C(=NH)N(R'),,
-C{O)N(OR')R', =-C(=NOR')R', -OP(O){OR')y, -P(0)(R')},,
-P(0O) (OR')3, or -P(0O) (H) (OR'); wherein:

two R' groups together with the atoms to which they
are bound form a 3- to l0-membered aromatic or non-

20 aromatic ring having up to 3 heteroatoms independently
selected from N, NH, O, S, SO, or S0,, wherein the ring is
optionally fused to a (C6-Cl0)aryl, (C5-C10)hetercaryl,
(C3-Cl0)cycloalkyl, or a (C3-Cl0)heterocyclyl, and
wherein any ring has up to 3 substituents selected

25 independently from Jz; or

each R' is independently selected from:
hydrogen-,
(Cl-Cl2)~aliphatic-,
{C3-C10) -~cycloalkyl or -cycloalkenyl-,

30 [(C3-C10)-cycloalkyl or -cycloalkenyl]-(Cl-
Cl2) -aliphatic-~,

{C6-C10) —aryl-,
(C6-C10) -aryl-(Cl-Cl2)aliphatic-,
(C3-C10) -heterocyclyl-,



-C(O -, or -C (O -NR9-, wherein R9 is hydrogen or (Cl-Cl2) - allphatlc
and nis 1-3. 15 in another enbodi nent, the invention prOVId% ound
of formula (IB): AY jNR4 o RBNWV~R5 T NORS p Rl 68"?
“wherein: A together with X and Y, is: a 3- to 6-nmenbered aromatic or
non-aromatic ring having up to 3 heteroatons independenlt:y fsel SCE ed fECC):an
N, NH O, S, S2; 25 wherein said ring is optiona use 0 a -
C10) aryl , Cﬁgﬂﬁ(ﬁoﬁeroaryl (C3- Cl10)¢ycl oal kyl, or (C%C"é@%”riﬁé’erocyclyl
11 JAN 2007 WO 03/ 087092 16 PCT/ US03/ 11459 - “wherein A has up to 3
substituents selected independently fromJ and wherein the 5-nenbered
ring to which A is fusefCdsOhphetprpcyslinbt (Alu€h2 kalsiphecied, i ndependent |y

fromJ; and 5 wherein X(@mlﬁ)aﬁ&éﬁq%@nde&tly C(H or N, J is halogen,

- - -CF3, -OCF3, -R, oxo, thioxo,
102? rfEt%/:l(gl)’lst(jﬁoii lNg%éS C?BH heteroaryl-(Cl ~C12)~aliphatic-;

wherein R' has up to 3 substituents selected
5 independently from J;; and
J2 is halogen, -OR', -OC(O)N(R');, -NO,, -CN, -CF3,
-OCFi, -R', oxo, thioxo, 1,2-methylenedioxy, 1,2-
ethylenedioxy, -N(R')z, -SR', -SOR', -SO;R', —-SO2N(R') 2,
-803R', -C(O)R', -C(O)C(O)R', -C(O)CH,C(O)R', ~-C(S)R',

10 ~C{O)OR', -OC(O)R', -C(O)N(R'),, ~OC(O)N(R'"),,
~-C(S)N(R')2, -(CH2)0-2NHC(O)R', -N(R')N(R')COR"',
-N(R')N(R')C{O)OR"', -N(R')N(R')CON(R')2, -N{(R')SO;R',
-N(R')SO2N(R')2, -N(R')C(O)OR', -N(R')C(O)R',
“N(R')C(S)R', -N(R')C(O)N(R')z, -N(R')C(S)N(R'),,

15 -N(COR')COR', -N{(OR')R', -CN, -C(=NH)N(R' ).,
—C(O)N(OR')R', -C(=NOR')R', -OP(O) (OR')2, -P(0)(R'),,
-P(0O) (OR')2, or -P{0) (H) (OR').

R; and R; are independently:
(Cl-Cl2)-aliphatic-,
20 (C3-C10) -cycloalkyl- or -cycloalkenyl-,
[(C3-C10)~-cycloalkyl- or -cycloalkenyll-(Cl-Cl2)-
aliphatic-,
(C6-C10) ~aryl-,
(C6-C10)-aryl-(Cl-Cl2)aliphatic-,

25 -(C3-C10) -heterocyclyl-,
(C6-C10) -heterocyclyl- (C1-Cl2)aliphatic-,
{C5-C10)-heteroaryl-, or
(C5-C10) -heterocaryl-(Cl-Cl2)-aliphatic-,

wherein each of R; and R; is independently and
30 optionally substituted with up to 3 substituents
independently selected from J;
wherein up to 3 aliphatic carbon atoms in R; and
Ry may be replaced by a heteroatom selected from 0, N, NH,

S, 80, or SO; in a chemically stable arrangement;



ethyl enedi oxy, -N(R)2, -SR, -SOR, -S02R, -S02N(R)2, -S03R, -C(OR,

-(OqOR, -OQCOROR, -SSR, 10 -(OOR, -(OR, -C(ONR)2,
-OC(ONR)2, -C(SNR )2, -(CH2)0 2NHC(OR , -N(R)NR )CWI{INM%
-N(R)N(R OOR, -N(R)N(R)CON(R )2r -N(R )S02R, -N(R)soz?Rg ,
-N(R)C(QOR, -NR)CQR, -NR)ASR, -N(R)AOQNR)2,

MR ) ) MRS NCCR) OCR - NIRO R, O NI 0
-Q(ON(OR )R, -C(=NOR )R, -OP(O (R )& -P(O(R)2, - {OR )2, or
-P(O (H (OR) ; wherein: two R groups together with the atons to which

they are bound forma 3- to 10-nenbered aromatic or non 20 aromatic ring
having up to 3 het 82 GRCoRs T Rd&PRAEAERYY Sel ected from N, NH, 0, S, SO or
S@2, wherein the ring iwsaregehonal ly fused to a (C6-Cl10)aryl,

(C5-Cl10) heteroaryl, (C3;ClO)cycl.oal kyl, or a (C3-Cl10)heterocyclyl, and
wherein any ring has u;?qlo%gééifglﬁp?‘?ﬁ%ﬁ’t's sel ected 25 independently from

J2; or each. R i S i ndepersdend ] yeydbetkeld- (Clem 2) faldpbgeis-, or
(LR (ARt wageen e
(C6-C10)-aryl -, (Cb6- CrPergiy| gl o€18) apfli Pphit iigdependently and
(C3-C10) - het er gos@ndl 1y shivktJANOQ{th WP @3/ 984024 1 LdelT USO3/ 11459 - -
(C6- C10) - het erggale%lexééét%; CS::é% géé k}_%&lc&;, (C5-C10) - heteroaryl -, or
wherein up to two aliphatic carbon atoms in R,
10 and Ry may be replaced by a heterocatom selected from 0O, N,
NH, S, SO, or S0;;
Rs is (Cl-Cl2)-aliphatic, wherein any hydrogen
is optionally replaced with halogen, and wherein any
terminal carbon atom of Rs is optionally substituted with
15 sulfhydfyl or hydroxy;
' Rs: is hydrogen or (Cl-Cl2)-aliphatic, wherein
any hydrogen is optionally replaced with halogen, and
wherein any hydrogen or halogen atom bound to any
terminal carbon.atom of Rs is optionally substituted with
20 sulfhydryl or hydroxy;

is:

w
o o (o) Ts
0 o} o)

25 ~wherein each Rs 1s independently:
hydrogen-,
(C1-C12)-aliphatic-,
(C6-C10) ~aryl-,



(C5-C10) - heteroaryl - (C1-Cl12)-aliphatic-; wherein R -has up to 3
substituents selected 5 independently fromJ2; and J2 is hal ogen, -OR’,
-OC (ONR) 2, -NO2, -CN, -CF3, -OCF3, -R, oxo, thioxo, ‘1 JAN 2007
1, 2- met hyl enedi oxy, 1, 2- ethylenedioxy, -N(R)2, -SR, -SOR, -SSR,
-SOZN(R‘)Z -S0O3R, -C(OR, -COC(OR, C(O)CHZC(O)R‘ -C(S)R, 10

- 0)N(R )2 0O)N(R) 2, S)N(R
(CHZ) 0 2NHC( @ﬁsmm(c(l? g NE R gcc]:z OC(_ |)¥(9|(Q| )?\1( RI) C( o) CR‘ PC)T/USOS/11459

“N(R)N(R )CON(R )2r -N(R )S02R , -N(R)SO2N(R )2, -N(R)C(O)OR,
“N(R)C(OR, -NR)XSR, -NNR)(ONR )2, -N(R)C(SNR )2, 15
-N(COR )COR , - N(OR )R (C6-CN\D) ~agyNHjIN(QR2) 21iphaBi®yN(OR )R , -C(=NOR )R

, -OP(O (OR )2, -P(O 2 2 ) OR) . Rl
and Rg ;r(e [ nd)ependeﬁlt I)(f/:é%la)z’cgdg-gﬁl %agtql_%l-,glo len%-( C)loi H)cyf:I oal) kyl - or

-cycl oal kenyl -, [(C3-ald -cé%‘?’om Pallafl °Eyt?¥?é+°|eéh9wllc¢<i T12) -
al i phatic-, (C6-C10)-armubyraligeeat€d0)-aryl - (Cl-Cl2)aliphatic-, 25

(C3-C10) - het erocycl yl - Cq- 4 Q) - het er acycl yI-(Cl-ClZ)aIiphatic-,
( C5- C10) - hg't eroaryl -, Fgci@tﬁg- g?ﬁ‘})‘a-rﬂ%‘fcg‘%aryl -(C1-Cl12)-al i phatic-, wherein

each of Rl and R3 is in(d:épéh@l)emeltyraq:mbm @plirccﬂmal-hyimdﬁbi-tut ed with up to
3 substituents mdepeq@gn&iy) l.egt wherein up to 3 aliphatic
carbon atons in RlL and e rep ace by a heteroatom sel ected from O,
N, NH S, SO or S |WSaCé%rﬁt@aPWJst@Br@léhaéﬁgbﬁ@m, or

two Rg groups, which are bound to the same nitrogen
10 atom, form together with that nitrogen atom, a (C3-C10)-
heterocyclic ring;
wherein Rs is optionally substituted with up to 3 J
substituents;
each Rjg is independently ~OR'; or the R;g groups
15 together with the boron atom, is a (C3-C10)-membered
heterocyclic ring having in addition to the boron up to 3
additional heteroatoms selected from N, NH, O, S, 80, and
| S0z;
V is -C(O)N(Rg)-, -S(O)N(Rg)-, -S(O)2N(Rg)-, -0S(0)-,
20 -0S8(0},-, -0OC(0)-, or -O-;
wherein Rg is hydrogen or (Cl-Cl2)-aliphatic;
T is:
{C1-C12)-aliphatic-;
(C6-C10) -aryl-,
25 (C6-C10) -~aryl-(Cl-Cl2)aliphatic-,
(C3-C10) -cycloalkyl or -cycloalkenyl-,
{(C3-C10) -cycloalkyl or -cycloalkenyl]-(Cl1-Cl2)-
aliphatic-,
(C3-C10) -heterocyclyl-~,
30 (C3-C10) -heterocyclyl-{(Cl-Cl2)-aliphatic-,
(C5-C10)heterocaryl-, or
(C5~C1l0)heterocaryl- (C1-Cl2)-aliphatic-; or



1 1 JAN 2007 WO 03/087092. - 18 PCT/US03/ 11459 - R2 and R4 are

i ndependently: hydrogen-, (Cl-Cl12)-aliphatic-,

(C3-C 0)-cycl oal kyl -(C1-C12)-al i phatic-, or 5 1-1 JAN 2007
(C6-AdOaryl-(C1-Cl2)-aliphatic-, wherein each of R2 and R4 is

i ndependently and optionally substituted with up to 3 substituents

i ndependent | ywoabssiteed from J; wherein up to two ali phati, ar bon atons in
R2 10 and R4 may be replaced by a heterasatom sel ected fro NH, S,
SO or S@&; R5is (A-d2)-aliphatic, wherein any hydrogen |s optlonally
repl aced W|th hal ogen and,wherein any termnal carbon atomof R5 is

optional Iy subsgi tut e WI t 15 sul f hydr yl hydr oxy Ro, is drogen or
(d-d?2)- allphatlcs n“’hstrzo soptl &pl a with
hal ogen, and wher y rogen q>r ha n atrg \:Hﬂ/ t erm nal
carbon at om of R5 |s othlbona |y subStituted With 20 sulf ry ng)l’ hydr oxy;
Wis: OOOR6 NRs or OOO/R18 B R18
H
\”/ : / \S
| VARV
HN K
\Isl/ \Rlo
° )
H
/ \/ .
//\\ N Rio
(0] 6] Rlo )n )<R10 XR]_O
o < o \ o
g SN n“S{ . He «5‘55\0 .
O// \\0 10



25 wherein each R6 is independently: hydrogen-, (Cl-d 2)-aliphatic-,
(C6-dO-aryl-, 1 1 JAN 2007 WD 03/087092 PCT/ US03/11459 - ,19 - :
(C6-Cl0)-aryl-(Cl-C12)aliphatic-, (C3-Cl0)-cycloal kyl or --éi’ci’%lm@nyl -,

[ (C3-Cl10) -cycl oal kyl or -cycl oal kenyl]-(Cl- Cl2)-aliphatic-, 5

(C3-C10) - heterocyclyl-, (C3-Cl10)-heterocyclyl-(CLl-Cl12)-aliphatic-,

(C5-C10) heterv&%syg- or (C5-Cl10)heteroaryl-(Cl-Cl2)-aliphatic-, or two R6
groups, which a ¥%und to the same ni yogen 10 atom fWﬂ'ﬁ%SQJGg@! her with
that nitrogen atom a (C3-Cl0)- heteroCyclic ring; wherein R6 is optionally
substituted with up to 3 J substituents; each RIB is independently -OR ;

or the RIB groups 15 tog[eth r with the boron atom gi s aw{L3- C10) - menber ed
heterocyclic ring javingyin a i iti
het er oat ons sgl ecte om
-S(ON(R8)-, -5{O2N(f8) -
R8 i s hydrogen or (ClL C12

s -C(O N(R8) -
ihor -0-; wherein
hati c-;

N—

(
tic; T is: (CleCI Zﬁmll

(06-C10)-aryl -, 25 (06-Cl |- (Gl 4Cl2) al i phati c-,
~ P \\‘R \\\,// \\\R
SI ‘ //\\ 10
0
H % H /
/// N Ri(/, g AN
//\\
" n n
5 Ry R0
HN K HN K
R
(e] (0]
wherein:
Rip is:
5 Hydrogen-,

(Cl-Cl2)-aliphatic-,
(C6-C10) —aryl-~,
(C6-C10) ~aryl- (C1-C12)aliphatic-,
(C3-C10) -cycloalkyl or —-cycloalkenyl-,
10 [(C3-C10) -cycloalkyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic-,
(C3-C10) -heterocyclyl-,
{C3-C10) -~heterocyclyl- (C1l-Cl2)-aliphatic-,
(C5-C10) -heteroaryl-, or
15 (C5-C10) -heterocaryl-(Cl-Cl2)-aliphatic-,
wherein each T is optionally substituted with up to
3 J substituents; '
K is a bond, (C1-C12)-aliphatic, -0O-, -8-, -NRg-,
-C({0)-, or ~C(0O)-NRs-, wherein Re¢ is hydrogen or (Cl1-C12)-
20 aliphatic; and



.(C3-C10) - cycl oal kyl or -cycl oal kenyl - [ (C3-C10) - cycl oal kyl or

-cycl oal kenyl ]-(C1-C12)- aliphatic-, (CB C10) - het erocycl yl - 30

(C3-C10) - heterocycl yl - (C1-C12) - al i phatic-, (C5-Cl0) het eroafml JAN 07
(C5-Cl10) heteroaryl - (Cl-Cl12)-al i phati c-; or Tis: 1 1 JAN 2007 WO
03/087092 20 PCT/US03/11459 - - HRIO\ NRoSNR/KH/ O Ro 11 is y-,
Rio 0O RO R owlgiogs6) RO HH KNKN RoR S)nl I )n_0RoOOROHN

YK HN K Rio I/ Riro 00 HK-NROS2810 00 R o )n REB¥HH o HN K HO
HS) . ... 9% RI0OO0O0 5

n is 1-3.
In yet another embodiment, the invention provides a

compound of formula (II):

Ryt Ryt T4
R12\ w
Ry
Rg
R
Ris Ry3'
5
(II)
wherein:
10
X1 is -N(Ryp}-, -0-, -85-, or —C<R')2-f
X2 is -C(0)-, -C(S)-, =-S(0)-, or -S(0)2-
W is:
0 O O 0
/lL .)]\ . /”\ . R17 .
Ri7’ ORy7’ CF2Ry7’ /IS(\T/ |
FF Ry
15

9 0 Tw
/“\ R17 C)R17 : N\
. Rq7
O ? 14

;U—Z



1 1 JAN 2007 WO 03/087092 21 PCT/US03/11459 - HH _IXKN/KNRORO)N

)n ORo 0 RRo HNK HW ~K S~lo S( RI0O (I O0 0 HH K~ NKUJAN %#0 |1
RO 1l %)n O)n 0 Ro RLOHNKHNK Roor y'1~-Ro OO0 wherein: R10
is: 5 Hydrogen-, (d-Cl2)-aliphatic-, (C6-Cl0)-aryl-,
(C6-Cl0)-aryl-(Cl-C12)aliphatic-, (C3-Cl0)-cycloal kyl or -cycloal kenyl -,
10 [ (C3-C10) - yl or. -cycl oal kenyl]-(Cl- Cl12)-aliphatic-,

( C3- C10) - het e‘f%?@?@% ., (C3-C10) - hetepgcycl yl - ( Cl- C12) -FATUSRAI4SE - |
(C5-C10) - heteroaryl -, or

(0] O O 0 O (e}
R
: ; L
)I\H/H\Rﬂ /%(“\Rﬂ N
o} F F o] Rq7
0 0]
R1s 0] o)
/R17 ___B/ ” ”
ll\l | \ “—T_(O)me T_(O)mRﬂ
H R1:' H ' 7
F F Ry ’ (O)mR17 R (O)mR17
——P—(O)Ry7 - ﬁ A //0' Q VR
N S P —— G 7 —8—
5 (O)nRe7 SRy " "
o 0
o O o O
/[K \/ /“\ \/
N_S_R17/' N_—S'_N—R17 H
H H H
O (@)
o g
N—S—R;, ; or N—S—N—R,; ;
H H H
10 m is 0 or 1;

each Rj;; 1s independently:
hydrogen-,
(Cl-C1l2)-aliphatic-,
(C3-C10)~cycloalkyl or -cycloalkenyl-,
15 [ (C3-C10) -cycloalkyl or -cycloalkenyl]-(Cl-Cl12)-
aliphatic-,
(C6~C10) ~aryl-,
{C6-C10)-aryl-(Cl-Cl2)aliphatic-,
(C3-C10) -heterocyclyl-,
20 ~ (C3-C10)-heterocyclyl-(C1-C12)-aliphatic-,
(C5~C1l0)hetercaryl-, or
(C5-Cl0)heterocaryl-(C1-Cl12)-aliphatic-, or



.15 (C5-C10) - heteroaryl -(C1l-Cl2)-aliphatic-, wherein each T is optionally
substituted with up to 3 J substituents; Kis a bond, (ClC égﬂzWatlc
-0-, -S-, -NR9-, -C (0) -, or -C(0) -NR9-, wherein R9 is hydr

(C1-C12) - 20 aliphatic; and 2 WD 03/ 087092 PCTI US03/11459 22 - n is 1-3.
In yet another enbodinment, the invention provides a conpound of fornula

(I'l): R11 Rlly Z2 R12,,,~WRL RI1 RR NRG X2 NOR5 Rl6 X1 O NO
R13 R1 3' R15\ O@?L]%%EZ (1) wherein: 1@ X1 is -N (R20) -‘TC_T[[G"-"‘,’"“S-, or -C
(R) 2-; X2is -C(0) - C(S) -, -S(0)-, or -S( 0)2-; Wis: 0000 RR17;
~ ORL7" ----R---CF2RI7; )CN17 F F I

two Ri7 groups, which are bound to the same nitrogen
atom, form together with that nitrogen atom, a (C3-C10)-
membered heterocyclic ring having in addition to the
nitrogen up to 2 additional heterocatoms selected from N,
5 NH, O, S, S0, and S0;;
wherein R;; is optionally substituted with up to 3 J
substituents;
each R;3 is independently -OR'; or both OR' groups
together with the boron atom, is a (C5-C20)-membered
10 heterocyclic ring having in addition to the bofon up to 3
additional heteroatoms selected from N, NH, O, S, SO, and
S02z;
Rs and Rs» are independently hydrogen or (Cl-Cl2)-
~aliphatic, wherein any hydrogen is optionally replaced
15 with halogen, and wherein any terminal carbon atom is
optionally substituted with sulfhydryl or hydroxy, and
wherein up to two aliphatic carbon atoms may be replaced
by a heteroatom selected from N, NH, O, S, SO, or SO;; or
Rs and Rs: together with the atom to which théy are
20 bound is a 3- to 6-membered ring having up to 2
heteroatoms selected from N, NH, 0, S, SO, or SO;; wherein
the ring has up to 2 substituents selected independently
from J;
Ri, Ri+, Ru, Rurr, Ris, and Ry3» are independently:
25 hydrogen-,
(C1-Cl2)-aliphatic-,
(C3-C10) -cycloalkyl or -cycloalkenyl-,
[(C3-C10)~cycloalkyl or -cycloalkenyl]- (Cl-
Cl2)-aliphatic-,
30 (C6-C10) ~aryl-,
{(C6-C10) -aryl-{(Cl-Cl2)aliphatic-,
(C3-C10) ~heterocyclyl-,
(C6~C10) -heterocyclyl- (Cl-Cl2)aliphatic,
(C5-C10) ~heterocaryl-, or



Rl7 15 OOOOR17 ~R17 R17 OR17 --1Y RL17 0 0 R17 0 1 1 JAN 2017 WO

03/087092 23 PCT/US03/11459 - OOOOOOR Rl7 Rl17 OFF ORL7 OO

R17 BRI Il NP-(OnmRi7 P-(OnRi71 RI8 ; | FF RL7 (OnRi 7 R (AT

-(OnRi7 O Il v\0/NRL7 5 (0)nR1l7 S-R17 R17 SRL OO N S-R17 ;

NSNRL7 ; HHH OO '"OO Il "L'" NS-R17 ; or NS-NRI7 HHH 10 mis O
; : n-,

or 1; each Rlxzologosl_mrggependently hydrozgse PCTIUSO3/1145

{C5-C10) -heterocaryl-(Cl-C1l2)-aliphatic-; or
R; and R;. together with the atom to which they are
bound is a 3- to 6-membered ring having up to 2
hetercatoms selected from N, NH, O, S, SO, or S0O,; wherein
5 the ring has up to 2 substituents selected independently
from J; or
Ri; and Rj;r together with the atom to which they are
bound is a 3- to 6-membered ring having up to 2
heteroatoms selected from N, NH, O, S, SO, or SO,; wherein
10 the ring has up to 2 substituents selected indepeﬁdently
from J; or
Riz and Ry3+ together with the atom to which they are
bound is a 3- to 6-membered ring having up to 2
heterocatoms selected from N, NH, 0, 8, S0, or S0;; wherein
15 the ring has up to 2 substituents selected independently
from J;
wherein each of Ry, Ri:, Riyi, Ria', Riz, and Rja. is
independently and optionally substituted with up to 3
substituents independently selected from J; and wherein
20 any ring is optiomally fused to a (C6-Cl0)aryl, (C5-~
-Cl0)heteroaryl, (C3-Cl0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and wherein up to 3 aliphatic carbon
atoms in veach of Ri, Ri+, R1i, Riir, Riz, and Rj3. may be
replaced by a heterocatom selected from O, N, NH, S, SO,
25 or S0; in a chemically stable arrangement;
Ra, R4, Riz2, and Rpy are independently
.hydrogen—,
(C1-Cl2)-aliphatic-,
(C3-C10) -cycloalkyl-,
30 (C3-C10)-cycloalkyl- (Cl1l-Cl2)-aliphatic-, or
(C6-Cl0)aryl-(Cl-Cl2)-aliphatic-,
wherein each Rz, Ry, Riz, and Ry is independently
and optionally substituted with up to 3 substituents

independently selected from J;



(C1-C12)-aliphatic-, (C3- Cl?) - ?:Kcl o?: k{lc:logl-zg:ycglc)?:oﬁg?%/l:-, 15

-Cl10) -cycl oal kyl or -cycl oal kenyl I - - - -y
E(CGC?CN) ) argl -, ()C/ZG- C10) -)ellryl -(Cl-Cl2) aliphatic-, (C3-C10)-pqtganoese! yl -,
- 20 (C3-Cl10)-heterocyclyl -(Cl-Cl2)-aliphatic-, (C5-Cl0)heteroaryl-, or
- (C5-C10) heteroaryl - (4 -Cl12) -al i phatic-, or 1 1 JAN 2007 WO 03/087092.- 24
PCT/ US03/ 1145@0-03/89632 RL7 groups, which are bound to the Psame nitrogen
atom formtogether with that nitrogen gam a (C3-C O -PGrafib¥eEa
heterocyclic ring having in addition to the nitrogen up to 2 addi tional
heteroatons selected frgmN, 5 NH, 0, S SO and SO2; wherein R17 is
optional Iy substituted W Hp R F3tY° 3hpderieeIrPoncardnsRi8 ks .
i ndependent | y R¢ORRjz, oandazh iR bgr ¥ aced AL tahabtddaiohhge i@l atom is a
(C5- C20) - nenbey qhgjo Ret ogycjs c ring having in addition to the borgn up
to 3 additi onaﬁeo et er bat s’ s&r'eSFed’Fr8m N, NH, 0, S, SO and S®; R5
and R5, are indepefRdennfiyRihytrasgenr orithCth€l2)omsakd phdichc thaher@i n any

. . e ;  nal
hydrogen i s5 optdeiakbyn r£nl-acgd, b2 l.99en, _apd vvheérgl n any termna
czlr bo% atom i I[sqso ti onal _Iaye/ substi t ut ggﬁ'ﬁw&i%asug? h’y&ryl t.'bor ydr oxy, and

wherei n up to TeaFEphiati €% carbofoat Grempayedecriepkatied by a het er oat om

sel ected fromdirbhbyclic Br hétedcyec QhgRayafuh;R5. together with the atom

to which they are wherein, in the bi- and tri-cyclic ring system,

each ring is linearly fused, bridged, or spirocyclic;

10 wherein each ring is either aromatic or

nonaromatic;

wherein each heteroatom in the heterocyclic
ring system is selected from the group consisting of N,
NH, O, S, SO, and S0;;

15 wherein each ring is optionally fused to a (C6-
Cl0)aryl, (C5-Cl0)heterocaryl, (C3-Cl1l0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and

wherein said ring has up to 3 substituents
selected independenﬁly from J; or

20 Riz and Rz together with the atoms to which they are
bound form a 4- to a 20-membered mono-, a 5- to 20-
membered bi-, or a 6- to 20-membered tri-cyclic
carbocyclic or heterocyclic ring system;

wherein, in the bi- and tri-cyclic ring system,
25 each ring is linearly fused, bridged, or spirpcyclic;
wherein each ring is either aromatic or
nonaromatic;
wherein each heterocatom in the heterocyclic
ring system is selected from the group consisting of N,
30 NH, 0, 8, S0, and S02;
| wherein each ring is optionally fused to a (C6-
Cl0)aryl, (C5-Cl0)heterocaryl, (C3-Cl0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and



20 bound is a 3- to 6-rrenbéred ring having up to 2 heteroatons sel ected
fromN NH O, S SO or SO2; wherein the ring has up to 2 sulqstitgﬁt's
RIAN 28f e

sel ected i ndependently fromJ; R, RL, , Rl1l1l, R1ll., R1S3, and
i ndependently : 25 hydrogen-, (Cl.-Cl2)-aliphatic-, (C3-C10)-cycloal kyl
or -cycloal kenyl -, [(C3-C10)-cycl oal kyl or -cycloal kenyl]-(C1-

C12)-aliphatic-, 30 éCG-CI O-aryl-, (C6-dAO0)-aryl-(Cl-Cl2)aliphatic-,
(C3-C10) - het eVBOYWPE- | (C6- C10) - het ergcycl yl - (O - CL2) abCusraviiesy

(C5-C10) - heteroaryl-, or 1 1 JAN 2007 “WO 03/087092 PCT/ US03/11459 - 25 -
(C5-Ad O-heteroaryl -(Cl-Cl2)-aliphatic-; or Rl and Rl. together with the
-atom to which they arewhesath isaid Bind ha6- G neerRedubstiguleavsng up to 2

het er oat ons S%Iﬁg(t:eéjd f.lrn m Nlet_:lZL OfrOSm JS_O L0r S02; wherein 5 the ring has
up to 2 subst i fUBAI S 38 e%?necfnl nﬁependerﬁt Py fromJ; or Rl11 and R11,
together with the &bhomd Gunltioghtidrewighethdaiaus| so ah3dcht thed- aeabered ring:

having up to 2.,h8t £L4ALO0HE SelLeshefdd MMM Q. ¢SSP or SO2; wherein
10 the ri ng has up to 2 substituents sel ected independ\_:ently fromJ; or R13
and R13. t8gefRBPeT#d Pithechtdrrt 5O v SIFTPAES dire-CHoldfd is a 3- to

6- menber ed ri RGrB8W G cUBrier2robfteiOatiagssglacted from N, NH, 0, S SO
or S02; wherein . , . . . .
wherein, in the bi- and tri-cyclic ring system,
each ring is linearly fused, bridged, or spirocyclic;
wherein each ring is either aromatic or
10 nonaromatic;
wherein each heteroatom in the heterocyclic
ring system is .selected from the group counsisting of N,
NH, 0, S, SO, and SO03;
wherein each ring is optionally fused to a (C6-
15 Cl0)aryl, (C5-ClO)heterocaryl, (C3-Cl0)cycloalkyl, or (C3-
Cl1l0)heterocyclyl; and
wherein said ring has up to 3 substituents
selected independently from J; or
Rii, Ri2, and Ri3; together with the atoms to which

20 they are bound form a 5- to a 20-membered bi-, or a 6- to
20-membered tri-cyclic carbocyclic or heterocyclic ring
system;

wherein, in the bi- and tri-cyclic ring system,
each ring is linearly fused, bridged, or spirocyclic;

25 wherein each ring is either aromatic or
nonaromatic;

wherein each heteroatom in the heterocyclic
ring system is selected from the group consisting of N,
NH, O, S, SO, and SOz;

30 wherein each ring is optionally fused to a (Cé6-
Cl0)aryl, (C5-Cl0)heterocaryl, (C3—C10)cycloalkyl,'or (C3-
Cl0)heterocyclyl; and

wherein said ring has up to 3 substituents

selected independently from J; or



.15 the ring has up to 2 substituents sel ected independently from J;
wherein each of Rl, RL., Rl11l, Rl11l., R13, and R13. is independently and
optionally substituted with up to 3 substituents independentlqyq ggj d
fromJ; and wherein 20 any ring is optionally fused to a (C6- ClO)ary (C5-
C10) heteroaryl, (C3-C10)cycloal kyl, or (C3- C10)heterocyclyl; and V\,her ein
up to 3 aliph@bbgogqgfbon at ons in_ each of R1l, R1. , Rl11 Rll , R13, and
R13 . may be replaced by a heteroatomzgelected from 0, J"¥14 5o 25 or
SX2 in a chemcally stable arrangenent; R2, R4, R12, and R20 are

i ndependently "hydgogen- al i phat| c-, (C3- ClO) cycl oal kyl -, 30
( C3- C10) - cycl oal kyﬁgn @ndCTQ) °§FFB?|%th(Fh thg atols to which’they are
(C6- C10) ary! - (Cun€lR)rmaki phatd (a: 20-mérieied wARH , RR 4-R4:o R32, and R20 is

i ndependent |y ' hqnal | itute th up.t Substituents
i ndependent | y "se gc%)&e fl‘orr%{\]al 1 SI' %&I"fﬁ%%r % 63? 7692 26 PCT/ US03/ 11459
- wherei n up a@gbeexsldici phat¢teroaybbic atiogssysteR2, © R4, R12, and R20 may be

repl aced by a heteroat gaeselgctiednf rem Qng N3N or.,S02; or R11 and
R12 toget her vvlth t he atons tOlWhI ch they arerl ?ygounEQPgr%KS%eé to a

20- menmber ed NoRGE, THRY LSt blwr%ﬁﬁ%?%dbﬁf-dgedor of spinasyebigyenber ed

tri-cyclic car bocycl | @hefePlRNCACYTh] G sf bltheyy SteMAtivhgLEi N, in the bi-
and tri-cycli %05 ng.Sustem each ring is linearly fused, bri dged, or

spirocyclic;
wherein each heteroatom in the heterocyclic

10 ring system is selected from the group consisting of N,
NH, O, S, SO, and SO;;
wherein each ring is optionally fused to a (C6-
Cl0)aryl, (C5-Cl0)heteroaryl, (C3-Cl0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and '
15 wherein said ring has up to 3 substituents
selected independently from J;
Rs and Ry;; together with the atoms to which they afe
bound form a 18- to a 23-membered mono-, a 19— to 24-
membered bi-~, or a 20- to 25-membered tri-cyclic
20 carbocyclic or heterocyclic ring system;
wherein, in the bi- and tri-cyclic ring system,
each ring is linearly fused, bridged, or spirocyclic;
wherein each ring is either aromatic or
nonaromatic;
25 wherein each heteroatom in the heterocyclic
ring system is selected from the group consisting of N,
NH, O, S, SO, and S0;;
wherein each ring is optionally fused to a (C6-
Cl0)aryl, (C5-Cl0)heteroaryl, (C3-C1l0)cycloalkyl, or (C3-
30 Cl0)heterocyclyl:; and
wherein said ring has up to 6 substituents

selected independently from J; or



10 wherein each ring is either aromatic or nonaromatic; wherein each
heteroatomin the heterocyclic ring systemis selected fromthe group
consisting of N, NH, 0, S, SO and SQ2; 15 wherein each ring¢ifsjap@onal |y
fused to a (C6- Cl0)aryl, (C5-Cl10)heteroaryl, (C3-Cl10)cycloal kyl, or (C3-
Cl 0) heterocyclyl; and wherein said ring has up to 3 substituents selected
i ndependent | ywhHoHigheds Or 20 R12 and RI13 together with the atons to which
they are bound forma 4- to a 20-nenbeged nono-, a 5- tTF2E¥Wefbered bi-,
or a 6- to 20-menbered tri-cyclic carbocyclic or heterocyclic ring system
wherein, in the bi- and tri-cyclic ring system 25 each ring is linearly
fused, bridged, orRsgrfoRychegetheghwttd} theagkons g wBidh tthey areomatic or

nonaronmati c; wRhe foRachibet €f QabemdnbhdBE HGILr,08YEh1 o NG Systemis
selected fromth %rq?u_ consisting of N, 30 NH Q, S, _SO and SO2; wherein
SRS |57

each ring is FuSBd® t3P-atP B MERBFERY IEr 1 88 D) het er oar yI |

(C3- C10) cycl oaddepbeyarid G3- hééhdegteioiabykyswdd 1 1 JAN 2007 WO

03/087092 27 PCT/ US03/11459.- Mwherein sali g %n_% h?s up. to 3 substituents
i 13"t ogét he

sel ected i ndependent | y “From3: & %kilblanén rT¥% fAYEHEat ons to

whi ch t hey ar eeachouinb figr Ainedrlunt duae@0-brefdbed eddmenbegeyalbe; to 20 5
menmbered bi-, or a 7- tﬁhe%@iﬁ&%g%%rggnér£5'%¥€ﬂéf:aromatic or
nonaromatic;
wherein each hetercatom in the heterocyclic

10 ring system is selected from the group consisting of N,

NH, O, 8, SO, and S0;;

wherein each ring is optionally fused to a (C6-
C10)aryl, (C5-C10)heteroaryl, (C3-Cl0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and

15 wherein said ring has up to 6 substituents selected

independently from J; or

Ri4 is -H, -S(0)R', -S(0)2R', -C(O)R', -C(O)OR',
-_C(O)N(R')_z, -N(R')C(O)R', -N(COR')COR', -SO;N(R'),,
—SO3R', -C(O)C(O)R', -C(O)CH,C(O)R', -C(S)R', -C(S)N(R’')2,

20 -(CHz)o-zNI-_IC(O)R', -N(R')N(R')COR', -N(R')N(R')C(O)OR',
-N(R')N(R')CON(R')2, ~N(R')SOR', -N(R')SON(R'}),,
-N(R')C(O)OR', -N(R')C(O)R', -N(R')C(S)R',
~-N(R')C(O)N(R')2, -N(R')C(S)N(R')2, -N(COR')COR',
-N(OR')R', -C(=NH)N(R'},, -C(O)N(OR')R', -C(=NOR')R',

25 -0OP(0)(OR')2, -P(O)(R')2, -P(0)(OR');, or -P(0O) (H) (OR');

Ris and Rj¢ are independently halogen, -OR',
-OC(O)N(R'),, -NO;, -CN, -CFi;, -0OCF;, -R', oxo, 1,2-
methylenedioxy, 1,2-ethylenedioxy, -N(R'),, -SR', -SOR',
-SOzR', -SO2N(R'}s, -SO3R', -C(O)R', -C(O)C(O)R',

30 ~C(O)CH2C(O)R', -C{S)R', -C(O)OR', -OC(O)R', -C(O)N(R')a,
-OC(O)N(R')2, -C(S)N(R')2, - (CHa)0-2NHC(O)R',
-N(R')N(R')COR', -N(R')N(R')C(O)OR', -N(R')N(R')CON(R')3,
~N(R')SOzR', -N(R')SO2N(R')3z, -N(R')C(O)OR', -N(R')C(O)R',
“N(R')C(S)R', -N(R')C(O)N(R')z, -N(R')C(S)N(R')s,



.carbocyclic or heterocyclic ring system wherein, in the bi- and tri-cyclic
ring system each ring is linearly fused, bridged, orspirocyclic; wherein
each ring is either aromatic or 10 nonaronatic; wherein each hdted8¥t%H in
the heterocyclic ring systemis.selected fromthe group consisting of N,
NH, 0, S, SO and SO2; wherein each ring is optionally fused to a (C6- 15
Cl0)aryl, (Cawddsapheteroaryl, (C3-C Qcycloalkyl, or (G é]%ll}g} erocycl yl ;
and wherein said ring has up to 3 subssptuents selected i ndépendently from
J; or R11, R12, and R13 together with the atons to which 20 they are bound

forma 5- to S red bi-, or a 6- to 20-menbered tri-cyclic
car bocyclic o?“ﬁ‘g‘%‘gsgggm i & PRn 'sygf‘]enicwlu\@?&‘%,)zi'n the bi- and
tri-cyclic ring(Gys0BMR' eachi=NOKNYR'S OomEAr(oR' fused obiR 'gdged, or

spirocyclic; 2p ein choy i,.S,ei ther aromatic or nonaromatic;
wherei n each he%%@gt 2)2n’1 ?’% tﬁgaé)ﬂ(g{t)é?%c);/cl ic ring systemis selected from

the group consi stiZgi®f=aN, =NRH, =BI0ORS, SO=C4Ad)SC2; 30 wherein each ring is

optional l ysfused tgQ, &g Cor+ CLQ)Far yJOCFg,CS_-RC;O)ﬁgi.arzpa@ﬁl.,, —C(O)R",
(C3-d Ocycl oal k%R'" or (C3- Cl0) heterocyclyl; and wherein said ring has up
to 3 substitueh?®' sEPEER & i MU&pRBRNt 19F FROFR)CEBR 1 1 JAN 2007 WO

03/ 087092 28 PCTI WSA8/ ad¥SEdkn-, -OR', -OC(O)N(R'),, -NOz, -CN, -CFj,
' -OCF3, -R', oxo, thioxo, 1,2-methylenedioxy, 1,2-
ethyenedioxy, -N(R')a2, -SR', -SOR', -SO2R', -SO;N(R')j, -

10 SOsrR', -C(O)R', -C(O)C(O)R', -C(O)CH;C(O)R', -C(S)R',
-C(O)OR', -OC(O)R', -C(O)N(R')z2, —OC(O)N(R'),,
~-C(S)N(R')2, —-(CHz)0-2NHC(O)R', -N(R')N(R')COR',
-N(R')N(R')C(O)OR', -N(R')N(R')CON(R')z, -N(R')SO;R',

. -N(R')}SON(R')2, -N(R')C(O)OR', -N(R')C(O)R’,

15 -N(R')C(S)R', -N(R')C(O)N(R')2, -N(R')C(S)N(R'),
-N(COR')COR', -N(OR')R', -CN, ~C(=NH)N(R')a,
-C(O)N(OR')R', -C(=NOR')R', -OP(O) (OR')2, -P(0) (R'),,
-P(O) (OR')2, or -P(0O) (H) (OR'); wherein:

two R' groups together with the atoms to which they

20 are bound form a 3- to l0-membered aromatic or non-
aromatic ring having up to 3 heteroatoms independently
selected from N, NH, O, S, SO, or S0O,, wherein the ring is
optibnally fused to a (C6—Cld)ary1,-(CS—ClO)heteroarYl,
(C3-Cl10)cycloalkyl, or a (C3-Cl0)heterocyclyl, and

25 wherein any ring has up to 3 substituents selected
independently from J;; or

each R' is independently selected from:

hydrogen-,
{Cl-Cl12)-aliphatic-,
30 (C3-C10) -cycloalkyl or -cycloalkenyl-,

[(C3-C10)-cycloalkyl or -cycloalkenyl]- (Cl-
C12) -aliphatic-, '

(C6-C10) -aryl-,
(C6-Cl0) -aryl-(Cl-Ccl2)aliphatic-,



R13. and R2 together with the atons to which they are bound forma 3- to a
20- mnenbered nono-, a 4- to 20- nenbered bi-, or a 5- to 20-nenbered .
tri-cyclic carbocyclic or heterocyclic ring system 5 wherel hJANN20he bi -
and tri-cyclic ring system each ring is linearly fused, bridged, or
spirocyclic; wherein each ring is either aromatic or nonaromatic; wherein
each heteroatg,globl &,k]le heterocyclic 10 ring systemis selected fromthe
group consi sti ng of7 NH, 0, S, SO _apd_S02; wherein eBTHSVHE i s
optionally fused to a (C6- Cl0)aryl, (Cob- OO)heteroaryI

(C3-Ad 0)cycl oal kyl, or (C3- Cl10)heterocycly and 15 V\,herei n said ring has
up to 3 substituents sEPeERBY- h#ﬁ%péﬁ@gﬂﬁ 2y fromJ; R5 and R13 toget her

with the atons to whi ch(ddleyoﬁrl%telgggpglﬁor(@lacllﬁaltlghgtl?c’i menber ed nono-,
a 19- to 24- nenbered.bji-, or a 20- 25- menber ed trl-cycllc 20

carbocyclic or heter ocyféﬁ Eeaidl ﬁge“ffgﬁa’r} wWP&rein, in the bi-.and tri-cyclic
ring system each ri ng(CISS-CIlDnaﬁédéfoﬁﬂﬁled(,Clbblﬂg-&illpﬁﬁt:E@i rocycl ic;
wher ei n ea 1{!:E_greﬁjzltl@ther ch;r%t |s of, . Jlonar 9 ti S 25 wherein each

het er oat om int er ohcafcflpc ' Ng sys T 5SSt e ed fromthe group

consi sting of MNdepspferlySErem, Jandn&02; wherein each ring is optionally
fused to a (C6- ClQ)aryhgib&as A Q)Rhet_egd)(%r)ﬁlm )(C3 &10) c¥¢) eakkyl, or (C3-

30 A Oheterocycl yl; and wherein said rin d_g subst i t'uents
sel ect ed i ndepetfdent 18/ /f P8 Jehigxo, 1,2-me hylene oxy, 1 2-

ethylenedioxy, -N(R')z, -SR', -SOR', =-SO;R', -SO;N(R')g2,

10 -SOsR', -C(O)R', -C(O)C(O)R', -C(O)CH,C(O)R', -C(S)R',
-C(O)OR', -OC(O)R', -C(O)N(R')z, -OC(O)N(R'),,
-C({S)N(R')2, -(CHz)0-2NHC(O)R', -N(R')N(R')COR',
-N(R')N(R')C(O)OR', -N(R')N(R')CON(R')z, -N(R')SO:R’,
-N(R')SO;N(R’)2, -N(R')C(O)OR', -N(R')C(O)R',

15 -N(R')C(S)R', -N(R')C(O)N(R');, ~N(R')C(S)N(R'),,
-N(COR')COR', -N(OR')R', -CN, -C(=NH)N(R')a,
-C(O)N(OR')R', ~C(=NOR')R', -OP(0) (OR'}2, -P(0) (R')2,
-P(0) (OR'),, or -P(0) (H) (OR').

20 Definitions
References herein to formula (I) are meant to
include both formula (IA) and formula (IB).
The term "aryl" as used herein means a monocyclic or
bicyclic carbocyclic aromatic ring system. Phenyl is an
25 example of a monocyclic aromatic ring system. Bicyclic
aromatic ring systems include systems wherein both rings
~are aromatic, e.g., naphthyl, and systems wherein only
one of the two rings is aromatic, e.g., tetralin.
The term "heterocyclyl" as used herein means a
30 monocyclic or bicyclic non-aromatic ring system having 1
to 3 heteroatom or heteroatom groups in each ring
selected from O, N, NH, S, SO, or SO; in a chemically

stable arrangement. 1In a bicyclic non-aromatic ring



.11 JAN 1107 WD 03/087092 29 PCTIUS03/11459 - Rl and R12 together with
the atons to which they are bound forma 18- to a 23-menber§ nR]p a 19-
to 24- nmenbered bi-, or a 20- to 25-nmenbered tri-cyclic carbocyclic or
heterocyclic ring system 5 wherein, in the bi- and tri-cyclic ring system
each ring is linearly fused, bridged, or spirocyclic; wherein each ring is
ei t her aromat m® @ksgredaonaromati c; wherein each heteroatorr%%n th14
heterocyclic 10 ring systemis selecteg fromthe group TS fﬁg of N,

NH, 0, S, SO and SO2; wherein each ring is optionally fused to a (C6- 1
C10) ar yl C5- C10) het CS ClO cl.oal kyl , or_(C3- C10)heterocycly
and) 15y\/\/ne$e| 650 F‘ﬁﬁ%‘fﬁt fi'gege é:tlﬂ’tlﬁe‘?ﬁes oF ePeict é’éln% Mf&pendent | y

fromJ; or R14C0r?:a1.hi ?aﬂ @)eRe;é%;tﬁ(é;))ﬁ &etezgg%ﬁ grouﬁéOO)C(C]g) » -C(ON(R) 2i
-N(R)C(OR N dg@g%," S - :

(O CH2 O R S usE ?%F_?&E%‘tﬁ) R

- Eg S) ) gl(() §(N) )comone%gg;q )N(ng;CXf@%J@R’aromaN(d?r)Lw %gs@aﬁu(lgav)iag 1t N(R'3) SO2R'

: NE R g (B )lgete oglég{n cg Q)a gRatomN&%&@%:ﬁ%:%:\gh NQE{N s%%%d

O N(R R SNR‘)2
N NCR ) 2, Lo B NE R R 5 sneresivai zost e st ) 2, -P (O

(R) 2, -P (Oz1d &ch 2, biCHyciEc(Qon{aHic (Rg systplemBhdinRLE &f €
|ndependently t&?I og , ~-OC (ON(R) 2, -N@®, -CN, -CF3, -QOCF3, -R,
oxo, 1,2- nethyl e 8?% 1, 2- et hyl enedi oxy, -N(R)2r -SR, -SOR, -SO02R,
- SG2N (R') 2r -SO3R one c@(@):ﬂl rirgsOndy @eRaromatic; and

10 - one or both rings may contain said heteroatom or
heteroatom groups.

The term "aliphatic" as used herein means a straight
chained or branched alkyl, alkenyl or alkynyl. It is
understood that alkenyl or alkynyl embodiments need at

15 least two carbon atoms in the aliphatic chain.

The term "cycloalkyl or cycloalkenyl" refers to a
monocyclic or fused or bridged bicyclic carbocyclic ring
system that is not aromatic. Cycloalkenyl rings have one
or more units of unsaturation. Preferred cycloalkyl

20 groups include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclohexenyl, cycloheptyl, cycloheptenyl,
nornbornyl, adamantyl and decalin-yl.

The phrase "chemically stable arrangement" as used
herein refers to a compound structure that renders the

25 compound sufficiently stable to allow manufacture and
administration to a mammal by methods known in the art.
Typically, such compounds are stable at a temperature of
40°C or less, in the absence of moisture or other
chemically reactive condition, for at least a week.

30 The compounds of formulae (IA) and (IB) of the
present invention represent a selection from the genus of
WO 02/18369. BApplicants have invented a subgenus within
the genus of WO 02/18369 that contain one or both of the

following two distinct structural elements:



30 -C(O CH2C(O R, -(C(S%R‘, -g*%ng,H-qoggR,NEg(;)hN(RRg,z,
“OC(ONR)2, -C(S)N(R)2, - ~ - ,
N(CE()?\I((R'))C(O)CR', “N(R)N(R)CON(R )2, N(R)S®R, -N(RC)Ogobr&(‘W)"g,
“N(R)G(0)OR, -N(R)C(O)R, -NR)XS)R, -N(R)CO)NR )2,
“N(R)YC(S)N(R )2, 1 1 JAN 2007 WD 03/087092 - 30 PCTI US03/ 11459 -
“N(OOR ) OOR 5 MyBod R, - ON - C(=NH)N(R ) 2r - Q(O)N(CR )R - OL=NOR )R
-0P(O (OF\’)2 (R)2, -P(O (QR33j2r or -P(O) (HFCHPYI®75 s =0,
=NR', =NOR, or =C (R) 2; 5 RI9 is -OR, -CF3, -OCF3, -R, -N (R) 2r
SR, -C(OR, -000R -CON(R)2, -N(R)COR, or -N(COR)COR ; J is

hal ogen, -OR,, -OCL(( INSER 3zaheterpgyclioyringmystemamrgiaingng oxo, t hi oxo,
1, 2- met hyl enediiovgya, ]wl'%'reﬁlf'hyﬁ{beﬂl QﬁYﬁonﬂﬂ(lg )ﬁ) 158&13ace$@?t0 emO2R
-S02N(R )2, 10 SO3R C(o% )C(CN{ - Z&O)R' NOLE
-C(OOR , -OC(org ™ “)z‘l ’ 2, Ome&@, Rip2,

(( gO(_ N;*C( Cé%dgafemf\l(ﬂ )thl(eF%:)r@OthrogeN( Hg)zaﬁ\l(&)jzﬁé@»mbone),

N(R )N(R o 3 r

INR )OO B 15 LR e an Bope At it By 2 Frp el IR 2,

- N( COR )CCR‘ comp@@qﬂ?of EonpulaC( ENHNAGRCR2, T SCEGIMEER (IR, - C(=NOR )R ,
-OP(O) (OR)2, -P(RAeddRd) %lshnl%(%(ﬂl?ﬂo%ma%y B(e%)r&m{)ounﬁa?@@ere' n: two R

groups together with the atons to which they 20 are orma 3- to

10- menber ed arSiaere "(ﬂatnﬁhe fd‘rréﬁaﬁ’el‘?‘i%élh%mtupnwls’ heteg oatons
i ndependent |y a SB’yE]ﬁé:ﬁd_:[ hagaeddt b, tikk rsngsﬂtﬁgeaoatorﬂmr €h8 the ring is

(()ggl (égg‘l) lczc Ozﬂ klto,one o(fcgt)%gv.zs%) ﬁgt é?zarbuggo) het % ggg.ges’ a facile
orientation such that compounds of the present invention
have an enhanced interaction with the P2 region of the
active site of the serine protease. Applicants believe
that the second structural element, a hydrogen bond donor

15 in radical T in formula (I), provides an additional point
of interaction between the compounds of the present
invention and the serine protease active site, thereby
enhancing the binding affinity.

In a preferred embodiment, the second structural

20 element comprises the following moiety:

Without being bound by theory, applicants further believe
that this pyrrole moiety (as the second structural
element) provides'particularly favorable hydrogen bond

25 interactions with the serine protease active site,
thereby enhancing the binding affinity of compounds
having this moiety. This favorable interaction enhances
the binding affinity of compounds having the first
structural element (i.e., ring A) as well as those having

30 other structural elements.



.25 wherein any ring has up to 3 substituents selected independently from
J2; or each R is independently selected from hydrogen-, ; "
(Cl-Cl12)-aliphatic-, 30 (C3-Cl10)-cycloal kyl or -cycloal _keny'l‘- , JAN 2007
[ (C3-A 0)-cycloalkyl or -cycloal kenyl]-(Cl- Cl2)-aliphatic-,
(C6-Cl0)-aryl-, (C6-AO-aryl-(Cl-C12)aliphatic-, I 1I 1 JAN 2007 WO
03/ 087092 PCT, 459 - 31 (C3-C10)-heterocyclyl -,

( C6- C10) - het e&vﬁ?&ig@ - (C1-Cl2) al i phaticg - (C5- CL0) - het eFT4SLI o
(C5-C10) - heteroaryl - (C1-Cl2) -al i phatic-; 5 wherein R has up to 3
substituents selected independently fromJ2; and J2 is hal ogen, -OR,
-OC(0)N(R )2, -N02As.weyld pearecagnipgd byra skibled piragbitioner,

1, 2- met hyl enediax pyddogtn ehhyhenediogxyion NeR:L, 5—&8143 M pe-SO2R,
-SO2N(R)2, 10,5503k s AQR, A0 q%R, -qlz)cm OR. SR .
ORI Lok 3 SRER O RS (20ps) KR 32

CH2) 0_2NHC( BdRined NfeR e)iblf RE9 anc?-lb\%d?g)zgﬁéﬁ. );gi;(o@)aliﬁiiReS. 0 R

N( R )CONg -N&%)%ﬁgﬁ- ; . (&é% :

OR, 1115&%%%’?5’) Sh:ip -ﬂfﬂp)% d%ﬁERl(‘?‘ﬁ%n -lﬂfllﬂ% R(R) 2,
Cqyperng RE fognila GIEMM) N(RDe2n P1,C(RQ) NPER R pP4- C(=NOR )R,
-COP(O) (OR ) 2, adiGhi® ke refiddds bR )sein®l prdic@he(HinikPRo) 45 20

initions

known to those skilled in the art and Ry, Ris, Ris, Rig,

A A
822
g

and Z, are as defined herein:

10

Ris—¢ |
N P4~—P3—PpP2—P1
Riu O (III).

All compounds, therefore, having: 1) structural
elements of a serine protease inhibitor; and 2) the
15 pyrrole-moiety are considered part of this invention.
Compounds having the structural elements of a serine
protease inhibitor include, but are not limited to, the
compounds of the following publications: WO 97/43310,
US20020016294, WO 01/81325, WO 02/08198, WO 01/77113,
20 WO 02/08187, WO 02/08256, WO 02/08244, WO 03/006490,
WO 01/74768, WO 99/50230, WO 98/17679, WO 02/48157,
US20020177725, WO 02/060926, US20030008828, WO 02/48116,
WO 01/64678, WO 01/07407, WO 98/46630, WO 00/59929,
WO 99/07733, WO 00/09588, US20020016442, WO 00/09543,
25 WO $9/07734, US6,018,020, WO 98/22496, US5, 866,684,
WO 02/079234, WO 00/31129, WO 99/38888, WO 99/64442, and
WO 02/18369, which are incorporated herein by reference.
Thus, any compound of the above publications may be
modified to have this pyrrole moiety, or a derivative
30 thereof. Any such compound is part of this invention.

For example, compound A in WO 02/18369 (p. 41):



Ref erences herein to formula (1) are neant to include both fornula (1A)
and formula (I1B). The term"aryl" as used herein neans a rmng)c?ymc or

bi cyclic carbocyclic aromatic ring system Phenyl is an

nonocyclic aromatic ring system Bicyclic aromatic ring systens incl ude
systens wherein both rings .are aromatic, e.g., naphthyl, and systens
wherein only w8'3§089J9 the two rings is aromatic, e.g., tetralin. The term
"het erocycl yl 8%d herein neans a 3Q5rmnocyc| ic or bPERE0F 1459
non-aromati c ring system having 1 to 3 heteroatom or heteroatom groups in
each ring selected fromO, N NH S, SO or SO2 in a chemically stable
arrangenent. In a\;bl cyclic S tic E,l ng 1 i sAN 2007 WD 03/087092 - 32
PCT/ US03/ 11459 | syﬁéﬂ heterocycl yl" one or both rings
may contain sai groups. The term "heteroaryl"” as
used herein neans a° moudty®i © ¢t bi dycbic aromatic ring systemhaving 1

to 3 5 heterogi,omor, :]*aq hr|n selected fromO, N, NH
or Sin a cheni cgl Lfﬁégz{:? ngené%tthe ﬁ%ﬁlga BIRIAG efafiifatic ring
syst em enbodi méﬂve%tlon' heteroaryl": - one or both rings nmay be aromati c;

and 10 - one or both rings may cont ain said heteroatomor heteroatom
groups. The term"” alRl phatic" as used herei n means a straight chained or

branched al kyl , IRI«se or al ky ht - under st ood t hat al kenyl or
al kynyl enbodi ng II’IEﬁd ca towo ar bon atonms in the aliphatic
chain. The term cy 6H refers to a

, wherein Ri4, Ris, Ry,

Ris, and Z; are as defined herein.

Preferred Embodiments

According to a preferred embodiment of formula (1),
10 A together with X and Y is a 3-6 membered carbocyclic
non-aromatic or aromatic ring. More preferably, A
together with X and Y is cyclopropyl, cyclobutyl,
cyclopentyl,  cyclohexyl or phenyl. Even more preferably,
A together with X and Y is cylcohexyl or cyclopentyl.
15 Most preferably, A together with X and Y is cyclohexyl.
According to another preferred embodiment, A
together with X and Y is a 3-6 membered heterocyclic
ring. More preferably, A together with X and Y is a 5-6
membered heterocyclic ring.
20 According to another preferred embodiment, A
together with X and Y is a 5-6 membered heteroaryl ring.
According to yet another preferred embodiment, A
together with X and Y is fused to a (C6-Cl0)aryl, (C5-
Cl0)heterocaryl, (C3-Cl0)cycloalkyl or (C3-C10)-
25 heterocyclyl. Preferably, A together with X and Y is
fused to cyclohexyl, cyclopentyl, phenyl or pyridyl.



.monocyclic or fused or bridged bicyclic carbocyclic ring systemthat is
not aromatic. Cycl oal kenyl rings have one or nore units of Uf]qajmmon.
Preferred cycl oal kyl 20 groups include cycl opropyl, cyclobutyl,

cycl opentyl, cyclohexyl, cycl ohexenyl, cycl oheptyl, cycl oheptenyl,

nor nbornyl , adamantyl and decalin-yl. The phrase "chem cally stable
arrangenment” @9 9&5% herein refers to a conpound structure that renders
the 25 conpoung su ?iciently stabl e 1 agall ow manuf act ur BCTAYRE3/ 11459

adm ni stration to a mammual by nmethods known in the art. Typically, such
conpounds are stable at_a tenperature of 40C or |ess, in the absence of
noi sture or ot her 2EFEE4 by Fnoiber wrefsnard i godinentat theasing week. 30
The conpounds of for ae (A and (I1B) of the present invention represent
a selection fromthe gepus of WD 02/18369. Applicants have invented a
subgenus within th of WD 02/18369 that contain one or both of the
follow ng two distinctystfyuctural elenents: 11 JAN 2007 WD 03/087092 - 33
PCTI US03/ 11459 - 1. N73 azaheterocyclic ring systemcontaining ring A,
wherein ring AYSESPornul a (I3initPragiacent isosetretedi figpmiTebbgen atom (i. e.
atom X in. forgaiba: (1) is adjacent to the ring nitrogen atom of the
backbone); 5 2. a hydrogen bond donor .in the P4 cap part of the conpounds
of formula (I) [radical T in fornuléﬁgﬂﬁ}i Wthout wishing to be bound by
t heory, applicar el enent, nanely, ring
A, by being ad 10 backbone of
conpounds of fgr ch that conpounds
of the presentMj




have an enhanced interaction with the P2 region of the active site of the
serine protease. Applicants believe that the second structunﬁhkghg?ﬁnr, a
hydr ogen bond donor 15 in radical T in formula (1), provides drt’i onal
point of interaction between the conpounds of the present invention and
t he serine protease active site, thereby enhancing the binding affinity.
in a preferred enbodi nent, the second structural 20 el enment conprises the
fol | owi ng noi ¥PY¥08P2R19 R16 R15 )~N H, Wthout bei ng beEEGBM®heory,
applicants further believe that this pyrrole noiety (as the second
structural elenent) provides particularly favorable hydrogen bond 25
interactions with the serine ot ease agttyve site her eby enhancing the
bi nding affinity of ounds ving t iety is favorable
interaction enhancesy_{the bindiog affinit f conpoungs having the first
structural el enent 1ﬁ.1§, ri ng=AyYas wel’r a \thosevﬂ g{ng 30 other
structural elements. 11 JAN 2007 WD 03/087092 PCT/ USQ3/ 11459 - 34 As

woul d be recogni zedN a skil[Ped practitigher, the rogen on the
Ql e cou substi_tyted wt appropriate group

1-position of the

(e.g., R14 as defin erein) enhance Bi ofogical properties. 5

Theref ore, one enbodi of fﬁisﬁﬁnventiOQNp
)

(rrr), wherein P1, P2, P3,. andNP4

ovi des™a sconmpound of formul a




.designate the residues of a serine protease inhibitor as known to those
skilled in the art and R14, R15, R16, R19, and Z2 are as defined herein:
10 R19 R16 Z2 R15 1 N P4-P3-P2-P1 R14 O (1I1) . Al conpoungisan 2007
therefore, having: 1) structural elenents of a serine protease |nh| itor;
and 2) the 15 pyrrole-noiety are considered part of this invention.
Conmpounds -hawyp@ssshf@d, Structural el ements of a serine protease inhibitor
include, but are not linited to, the - genpounds of the fSTHRHE®
publications: WO 97/43310, US20020016294, WD 01/81325, WO 02/08198, w0
01/ 77113, 20 WO 02/08187, WO 02/.08256, WO 02/08244, WD 03/006490, WO

01/ 74768, WO 99/ 50230, VO 98/ 1 , WO @ us20 177725, WO

02/ 060926, US20030 , WO 0R/ 16 D G678, 07407, WO
98/ 46630, WO 00/ 5992 99/ 07 3 \(}@ 9§ t 7820%5 8%6442, WO
00/ 09543, 25 WD 99/'B7 , U36 8/ 22496 6, 684, WO

02/ 079234, w0 00/31129, WD 99/ 38888, V\099/ 64442, and WD 02/18369, which
30 thereof. Any such/c rrpound art of is inven For exanpl e,

are incorporated hergrR by ref ce. , any compqund of the above

publi cations may be fied t ve th yrrol e or a derivative
S in.

conpound A in WO 02/ 5 ‘N1 1 007 W®»QIAN087092 35 -

PCTI US03/ 11459 N H O‘yllh fPh_ CNN

N
system kS in formula (I) is selected from:



O/\ HOOHO HO my be nodified to provide the follow ng conpound of
this invention: RRg Res ZZ RI5 H] OPh NNNNNNOKH 5R00HOOMH
0 HO wherein R14, R15, R16, R19, and Z2 are as defined hereanJgﬁq@ﬁrred
Enbodi nents According to a preferred enbodi ment of fornula (1)
together with X and Y is a 3-6 nenbered carbocyclic non-aromatic or
aromatic rin More preferably, A together with x and Y is cycl opropyl,

S s per,

cycl obutyl, tyl, cyclohexyl _ogyphenyl. Even norRCTRISEY18458bl y, A
t oget her with x and Y is cyl cohexyl or cyclopentyl 15 Most preferably, A
together with X and Y is cyclohexyl. According to another preferred
enbodi nent, A together w X and a 3-#~yenbered heterocyclic ring.
More preferably, A eth ith X Yis 8- 6 nenbered heterocyclic

ring. 20 Accordinga‘ é,anot r{ preferried/enmbodinent, A together with X and
Y is a 5-6 menbered héterodr y+{ ring. 7E‘ ordiydgs&£o yet another preferred
enbodi nent, A together with X and Y is fused to a (C6-C10)aryl, (Cob-

C10) heteroaryl, ( )} 25 heterocyclyl. Preferably,-
A together with x cycl opentyl, phenyl or
pyridyl. 1 1 JAN 203 3-%1459

According to another more preferred embodiment, A,
together with X, Y and the ring containing the nitrogen

atom, is:
; Z ::; z or C:;;z

N
T AR PR

More preferably, A, together with X, Y and the ring

containing the nitrogen atom, is:

N i;%. .7E ér%

10 According to a preferred embodiment, T is selected
from: (C6-Cl0)-aryl, (C6-Clb)—aryl—(Cl—Clz)aliphatic,
(C3~C10) -cycloalkyl or -cycloalkenyl, [(C3-Cl1l0)-
cycloalkyl or -cycloalkenyl]-(Cl-Cl2)-aliphatic, (C3-

- C10) -heterocyclyl, (C3-C10) -heterocyclyl-(Cl-Cc12)-

15 aliphatic, (C5-Cl0)heteroaryl, or (C5-Cl0)heterocaryl-(Cl-
Cl2)-~-aliphatic, wherein each T is optionally subsﬁituted
with up to 3 J substituents.



- 36 .According to another preferred enbodiment, the ring A Y ILI ‘N system

" in formula (1) is selected fromTable 1 below. Table 1 N NNN N NN

N NNI, NNNN NNNNNN NNNN NNNN / \NIN\IN N1Ngwwll
S

JAN 2107 WO 03/087092 37 PCT/ US03/ 11459 - - N1 N ?N~ N
O NNN NaNN NN N
WO 03/087092

PCT/US03/11459
- 40 -

According to another preferred embodiment, T is:

s % \% wr%
| /\R

O=m

10

. ° 0
H n(
Rig// \;;<:/ R
d \0 ) 10 Ry,
Rio )<
HN K
e HO
\//\\ \R‘lo ., Or I\SJ{
wherein:
Rip is:
5 hydrogen,

(C1-Cl1l2) -aliphatic,
(C6-Cl0) -aryl,
(C6~-C10) -aryl-(Cl-Cl2)aliphatic,
{C3-C10) -cycloalkyl or -cycloalkenyl,
10 [(C3-C10)~-cycloalkyl or -cycloalkenyl]-{(Cl-
Cl2)-aliphatic,
{(C3-C10) -heterocyclyl,
{C3-C10) -heterocyclyl- (C1l-Cl2)-aliphatic,
{(C5-C10) heterocaryl, or
15 {C5-C10) heterocaryl- (C1-Cl1l2)-aliphatic,
wherein each T is optionally substituted with up to
3 J substituents; .
" K is a bond, -Rs, -O-, -S=, ~NRg-, -C(0)-, or -C(O)-
NRg-, wherein Ry is hydrogen or C1-Cl2 aliphatic; and
20 n is 1-3.



h Ni:~NN1 1 JAN 2007 WD.03/087092 38
PCTI US03/ 11459 - S SO ajjl NN NNz, NN NNNN~I\;’E N 41,
NN NNNN-NNNN NNNN N\.N14N5Accord|ngtoa Newrred
enbodi nment, the ring Y N systemINN, """ in formula (l) is selected
from 1 1 JAN 2007 WD 03/087092 39 PCT/ US03/11459 - - N~4 ?N) N PN gN ~N
"< N ; or

NSNN NNNN i

WO 03/087092 a1 PCT/US03/11459

In the above embodiment, T may also be:

H
K N

~
R \“/ Ry g \”/ )
In

R
0 Ry 0 10

A
past

AN R/\/

O=U)
L4

153
\
4

In a preferred embodiment, T is:

'\ /N /O E IL{?
7N \{(
: ! 0
/"\”/gt\iLg oo _n
S
N h

0 O/

m

According to a more preferred embodiment, T contains
at least one hydrogen bond donor moiety selected from
-NH;, ~NH-, -OH or -SH.

10 According to another mdre preferred embodiment, T is

selected from:



.CC ON 2,N According to another nore preferred enbodi nent, A, together
with X, Y and the ring containing the nitrogen atom is: n %@WN 5
More preferably, A together with X, Y and the ring contalﬁ g y

nitrogen atom is: or "Ji.N N 10 According to a preferred enbodinent, T is
selected from (C6-Cl0)-aryl, (C6-Cl0)-aryl-(Cl-C12)aliphatic,

(C3-A O -cycl ol dsygrear -cycl oal kenyl, [(C3-Cl10)- cycl oal r

-cycl oal kenyl]-(d -C12)-al i phatic, (C3.42 (.710)-heterocyc|E'T,msm/11459
(C3-A0)-heterocyclyl -(C1-Cl2) 15 aliphatic, (C5-Cl0)heteroaryl, or
(C5-CIO)heteroaryI (d- C12)- allphatlc mhereln each T is optlonally

substituted wi pé) p/\}_ubs h>7AN 2007 WD 03/ 087092 40
PCT/ US03/ 11459 rdN pre enbodinment, Tis: HHH

Ri o\ S", INRlo\Sl--\Hl N/ES?"N ~j R 7\~ Rld‘\ R10 10 10 Rio RRo O Ro HH
RN/-K~ N

@] (o)

I o 0 o 0
Z/SH . D J/ig\z K,
S A Lx L
: ) ) ]



RRo RRoS)nl I )n OROOROHWURHW R,, Il RIOIl RROOO0OH KN
Rro O0 )n RRo Ro o  ~RHO '--Rio or.” O wherein: Rioiﬂﬁthfo‘gen,
(C1-C12)-aliphatic, (C6-Cl0O)-aryl, (C6-CO0)-aryl-(Cl-Cl12)aliphatic,
(C3-C10) - cycl oal kyl or -cycl oal kenyl, 10 [(C3-C10)-cycl oal kyl or

-cycl oal kenyl )-(Cl1- Cl12)-aliphatic, (C3-Cl1l0)-heterocyclyl, _
(C3-C10) - heterocycl yl - (C1-C12)-aliphatic, (C5-C10)heteroaryl, or 15
(C5-C10) het er‘%%?%sz(%’cl- Cl2)-aliphatic,, wherein each T iT8iS0¥1d452] | y
substituted with up to 3 J substituent®;" K is a bond, -R9, -0-, -S=,
-NR9-,.-C(0)-, or -C(0)- NR9-, wherein R9 is hydrogen or Cl-Cl12 aliphatic;

and 20 nis 1-3. 11 JAN 2W ) ) 0
e Y of 0%
O¢J\\N¥i déﬁ\\Nh d/g\\wh O%J\\ g

N

\

H
/@ / 1% ZJO&

z— z—

Ol - — - | §-
o> N § O)\N\>—§ O)\N>—§ O/S\N\
H H \H H

wherein:

T is optionally substituted with up to 3 J
5 substituents;
Z is independently O, S, NRig: C(Rip)?2;
n is independently 1l or 2; and
=== jis independently a single bond or a double bond.
According to yet another preferred embodiment, T is

10 selected from:



WD 03/087092 - 41 PCT/US03/ 11459 - In the above enbodinent, T may al so be:
H KNI '
/

--," KN ROORO )n)n RIO O RIO HN~gKR10 K\ Rip 11 Q0 0 H
KK NK~ Roll Ro// \N)n OO0 )n 0RO RLOHKR 10 ,753AR%7 o 0

In a preferred enbodinent, Tis: 5HH /N/OYN \OO0O HOYNH /ON O
NHOO or OO
| WO 03/087092 Cas PCT/US03/11459
FoT o+ T T
OJ;N} o/l\N\ § O)\\ : /LN\ :
H H H H
Nz W_'_ N
-+ L+ O+ 1D+

wherein Z is as defined above.

In a more preferred embodiment, T is:

According to a preferred embodiment, W is -C(0O)-

C(0)-Rg¢ (or, in formula (II), -C{(0)-C(O)-Ry7).



According to a nore preferred enbodinent, T contains at |east one hydrogen
bond donor noiety selected from -NH2, -NH, -OH or -SH 10 A rg'n&Bt'o
anot her nore preferred enbodinent, T is selected from 11 JAﬁCiZ)& }7‘
03/087092 42 PCT/US03/11459 - N, O CNNNN HHH ~ 1>- a N~N -
ii-- NN-NN-NN-N \ HH\ HONSM N,s\' HHH OO0 " 0 Zzz)n
/

SO\Ip~~NO~W~§~E§/0’§H%J-|H 0O00z2z2zZ ON\. OMWN'~p\N HHH 00S -

p
| Op z ~nz - 45 - PCT/US03/11459

Preferably, Rg (and/or Ry7) are: phenyl, pyridyl, (C3-
C6)-alkyl, (C3-C6)-cycloalkyl, -OH, -0-(Cl-C6)-alkyl, -
N(H) - (C3-C6) -cycloalkyl, -N(H)-C(H) (CH3)-(C6-Cl0)aryl, -
N(H)-C(H) (CH3)- (C3-Cl10)-heterocylyvl, or -N(H)-C(H) (CH;3)~-

5 (C5-C10) -heteroaryl, wherein each aryl, heterocyclyl, and
heteroaryl is optionally substituted with halogen. '
Preferred embodiments are selected from:

G N e N NS

f—N\/O §—N\E/©N | §_NY©/G§_N\/©/F

e O e T o

More preferably, Re¢ (and/or Ri7) are isopropyl.

10 According to another preferred embodiment of formula
(II), W is -C(0)-H.

According to another preferred embodiment, W is
~-C(0)-C(0)-0ORg. More preferably, Rg¢ is H or methyl.
According to a more preferred embodiment, Rg is -

15 selected from hydrogen, (Cl-Cl2)-aliphatic, (C6-C10)-
aryl, (C3-Cl0)-cycloalkyl or -cycloalkenyl, (C3-Cl0)-
heterocyclyl or (C5-Cl0)heteroaryl.

According to another preferred embodiment, W is
_ _ —C(O)—C(O)—N(R5)2. _More.preferably, R¢ is selected from
'.20"-hydrogén, (C3éCiO)¥cyc10alkyl or —cycioalkehyl, or (C3-
C10) -heterocyclyl. Alternativeiy, oné Rs is hydrogen and
the other Re is: (C6-Cl0)-aryl-(Cl-C3)alkyl-, wherein the
alkyl is optionally substituted with CO.H; (C3-
dG)cycloalkyl—; (C5) ~heterocylyl-(Cl-C3)alkyl-; (C3-

25 Cé6)alkenyl-; or each R¢ is (Cl-C6)-alkyl-. Alternatively,

each Rg is (Cl-C3)-~-alkyl-.

Most preferably, -NHRg in W is selected from:



ON'\ 4 Olo~ NONON HHHHI11 JAN 2107 WO 03/087092
PCT/US03/11459 43 0 ZZ)o Z)a)o 0-~NO\HON HHH GPanar| Z
Z--S72'~SZ --N;--N-~/-~0O0. \ 0O\HO \ HHHH wherein: Tis
optionally substituted with up to 3 J 5 substituents; Zis |ndependently
0, S, NRo, C(Ro) 2; nis independently 1 or 2; and ------
mdependentlymosmmﬂze bond or a double bond. According._fo t anot her
preferred enbodiment, T is 10 sel ectedabrom 1 1 JAN 208677V %‘65;?/ 087092 44
PCT/ US03/ 11459 N S_ - HN N

Hv \/\ N\/< E—Nl\/\ -§-“Y®/F

According to a preferred embodiment of formula (II),

/Ioj\ O

Ry7 /“\CF2R17

9 Q o Riz
Ri7 ' ORy7
/lkn/ ’ )ﬁ\/ ; N\
Riz 7
o) 0]

W is:

O 0]
; - Ry .
O Rq7
Rqg
R17 g
or R

More preferred embodiments of W are as follows:
15 W is:



OONOO H\ H\ H\ HN\ e CNN/ HH\H\H Oi 0Oi HHOOPpP O Z
NH O-NO-NON~-~$ HHHH Cd ~N ) ~ ~- Cl NNor off‘% \ﬁn nﬁf’n
is as defined above. In a nore preferred enbodinment, T is: 5 J ﬁ
According to a preferred enbodinent, Wis -C(O- C(0)-R6 (or, in formula
(rr), -¢(0)-c(0)-rR17). 1 1 JAN 2007 WD 03/087092 PCTI US03/ 11459 45

Pref erably, Rg &(P,qc(g?r R17) are: phenyl, pyridyl, (C3- C6)-alkyl,
(CS-CG)-cycIoan, “0H, -0-(Cl-0B)-al kyl, - N(H) - (C3- CoHCTpYaEP Kyl
-N(H -C(H (CH3)-(C6-C10)aryl, - N(H - C(H) (CH3) - (C3-Cl0)-heterocylyl,
or -N(H-C(H) (CH3) 5 (C5-C10)-heteroaryl, wherein each aryl, heterocyclyl,
and heteroaryl isj\ionally substituted with hal ogen. Preferred

Z
Z

enbodi nents are sel eg¢ted from

Rﬂ, wherein R;; is hydrogen or C5-heterocaryl,
or CY9-heteroaryl, wherein Ry7 has up to 3 substituents
selected from J.

W is:
O

5 O wherein Ry; is hydrogen, (C1-C6)-alkyl, (C6-
Cl0)-aryl, or C3—C§¥cycloalkyl—(Cl-C3)—alkyl, wherein the
cycloalkyl is preferably a cyclopropyl group. The aryl
group is optionally substituted with up to 3 J groups,
wherein J is halogen, preferably chloro or fluoro.

10 W is:
o]

OR47

o wherein R;» is hydrogen or (Cl1-C6)-alkyl.

o) wherein R;; is hydrogen, (C1-C6)-

15 alkyl, . (Cl-C6)-alkenyl, (C6-Cl0)-aryl-(Cl-Cé)-alkyl-, or
(C6-C10)-heteroaryl-(C1-C6) -alkyl-, wherein Ri7 is
optionally substituted with up to 3 J groups. Preferred
J substituents on the alkyl and aryl groups are halogen,
carboxy, and heteroaryl. More preferred substituents-on

20 the aryl groups are halogen (preferably chloro or fluoro)
and more preferred J substituents on the alkyl groups are

carboxy and heterocaryl.



+1-< 1-0\ I-OH/-NJ-N\ 3 -N- -N3-NCO Cd 3-NFFI -N\/ O -NF =
Cl F More preferably, R6 (and/or R17) are isopropyl. 10 According to

anot her preferred enmbodi ment of formula (11), Wis -c(o)-H At % to
anot her preferred enbodinent, Wis -C(O-C, (O-0R6. Mre preferably, R6 is
H or nmethyl. According to a nore preferred enbodinment, R6 is 15 selected
from hydr ogenwo 0$#8762L2) - al | phatic, (C6-Cl10)- aryl, (C3- q ?US‘%YEJ oal kyl or
-cycl oal kenyl, (C3-Cd 0)- heterocycl yt 4 -(C5- C10) heteroary ALEOr di ng to
anot her preferred enbodinent, Wis C(O-C(O-NR6)2. Mre. preferably, R6

IS selected from AZQOMﬁ’{gOQSny é%%h@&%re@éﬁeélé&n\ﬂod%enw%koa' kenyl, or (C3
C10) - heterocyé: %flés rnat Q/V\‘; one h i's hydrogen and the other R6 is:
erein the

( C6- C10) - aryl =% kyl al kyl is optl onal Iy substituted
with CO2H, (C3- oC6)c oal ky| &; (C5) terocyly -3) al kyl -; (C3 25 C6)
al kenyl -; or eagh, R6°: wel- sal ky}%oAl ti%natl ve o each R6 is
(C1-C3)-al kyl -. Most pmlefrerabl - NHR6 ect om 1 1 JAN 2007
WD 03/ 087092 46 PCTIUSO§711459- - I-N - FN- --N- N- NI

c N\ 1 O HF

et R e e o,
R N S

S D T e

B S e

~

5 According to a preferred embodiment, each Rjg
together with the boron atom, is a (C5-C7)-membered
heterocyclic ring having no additional hetercatoms other
thar; the boron and Ehe two oxygen atoms. Preferred
groups are selected from:

10



- NI FNC - -NF or C F According to a preferred enbodi nent of
formula (1), Wis: O0 5R CFR2R7 00 OI" 11R17 ORI ; 7 -1y Rl17 "OO
0 OOOOOORL7 RI7 NR17 jy, OF F 10 OR-~ OORI8 RI71BJAN2IF F
117 or R18 More preferred enbodi nents of Ware as follows: 15 Ws: 1. 1
JAN 2007 WD 03/087092 PCT/ US03/11459 - 47 - 0 R17, wherein R1-7 is
hydr ogen or ngla &ggoaryl, or C9-heteroaryl, wherein R1l7 has up to 3

e

substituents setected fromJ. Wis: _ 49 - PCT/US03/11459
R R
RI
/ /™
—=B R ———B\
N\, o1
Rl
RI

; wherein R' is,

preferably, (Cl-C6)-alkyl) and is, most preferably,

methyl.
5 According to a preferred embodiment, R; is selected
from: .
Y \W(l Y ;W W,:

According to a preferred embodiment, R; is selected

10 from:

15

According to a preferred embodiment, Rs is:



O R17 5 0 wherein R17 is hydrogen, (Cl-C6)-alkyl, (C6- Cl0)-aryl, or

C3- C6- cycl oal kyl -

cycl opropyl

gr oups,

group. The ary

(C1-C3)-al kyl, wherein the cycloalkyl is preferably a

group is optionally substituted{wiJAN @7to 3 J

wherein J is hal ogen, preferably chloro or fluoro. 10 Wis: O

JIOR17 O wherein R17 is hydrogen or (C-C6)-alkyl. Wis: ORL7 NN1 R17
0 wherei n Rl7wb93dsy®dt ogen,
(C6-Cl1l0)-aryl - (C1l-C6) - al ky

wherein R17 is'

het er oaryl .

substituents. on, t he kyl
(preferably chl ro OE f1 uoko

al kyl

groups are
PCT/ US03/ 11459 F

Wi s:

10

15

20

25

t/,NNDbtJ/

rredmsubshhtuen

~

(C1-C6)- 15 al kyl, (C1l-0C6)- a“&gg&
-, or (Co6-Ct0)- heteroaryl hy?ﬁ9l-

optionally substrtuted with upto 3 J groups. Preferred J

alogen car boxy, and
a groups are hal ogen
d J gubstituents on the

and aryI ps are ,
er i
car bexy, a het oaryl 1I JAN 2067) WD 03/087092 48
cordi ng to yet at her pr errpd enpodi nents of fornula

6000 O FH OH/ OH

According to a preferred embodiment, Rs is selected

SRS

According to a preferred embodiment, Rs. is hydrogen

from:

and Rs is other than hydrogen.

According to a preferred embodiment, R; and R4 are

each independently selected from H, methyl, ethyl or

propyl.

According to a preferred embodiment, V is -C(0)-NRg-.

More preferably, V is -C(O)~NH-.

According to a preferred embodiment, J is halogen

-OR', -NO,, -CF;, -OCF3;, -R', oxo, 1,2-methylenedioxy,

—N(R' )21 -SR' [

-SOR', -SOzR', -C(O)R', -COOR' -CON(R')3a,

-N(R')COR', -N(COR')COR', -CN, 'or ~-SOaN (R’ ) 2.

According to a preferred embodiment, J; is halogen,

-OR', -NO;, -CFi;, -0OCF3, -R', oxo, 1,2-methylenedioxy,

-N(R')2, -SR',

-SOR', ~SOzR', ~-C(O)R', -COOR*' -CON(R')32,

-N(R')COR', -N(COR')COR', —-CN, or -SO;N(R'},.

In J and J; the halogen is preferably chloro or

fluoro. More preferably, the halogen is fluoro.

According to a preferred embodiment of formula (II),

X; is -N{Rgzp)-
-N{Ra0) -.

, =0-, or -C(R')z-. More preferably, X; is

According to a preferred embodiment of formula (II),

Xz is -C(0O)-.



.000C \N\VIUNA\N~ /NI \UNOHNOFFI / G OH FOH/ F OOO0C
H/ OH/ FFOH/ G OH/ \KKN Ol NI NC I \yNC O00OOOTi,
OHOOHOOHOOHHN-NN N NI S NOH WN-OH QA 0001516ﬁg%ﬁingto
a preferred enbodi nent, each Rle together with the boron atom
(C5-C7)-nmenbered heterocyclic ring having no additional heteroatons other
t qg %uga%he two oxygen atons. Preferred groups are selected

f A %7 WD 03/ 087092 49: PCT/ US03/ 11459 - PQUUSILSR B R B
R R wherein R is, preferably, (d-C6)-alkyl) and is, nost preferably,

Cl

r

han t he bor
rom 10 1 1

met hyl .

5 According to a preferred enbodinent, Rl is selected

10

15

20

25

According to a preferred embodiment of formula (II),
Rz, Ry, and Ry, are each independeﬁtly selected from H or
(C1-C3)-alkyl-. More preferably, each of R, Ry, and Razo,
are H. ' '

According to a preferred embodiment of formula (II),
Ris is -H, —-S(O)R', -S(0)2R', -C(O)R', -C(O)OR',
-C{O)N(R')2, -N(R')C(O)R', -N(COR')COR', or —-SOzN(R'),.
More preferably, Rjs is hydrogen.

According to a preferred embodiment of formula (II),
Ri;s and R;¢ are independently halogen, -OR', -NOz, -CF3,
-0CF;, -R', oxo, 1,2-methylenedioxy, -N(R')z, -SR', -SOR',
-SO;R', -C(O)R', -COOR' -CON(R')2, -N(R')COR',

IS a

-N(COR')COR', -CN, or ~-SO0,N(R')2. More preferably, Ris and

R are independently (Cl-C6)-alkyl-. Even more
preferably, each R;s and Rjs is methyl.

‘According to a preferred embodiment of formula (II),
Z is O and Ry is: (C1l-C6)-alkyl- (C3-Cl1l0)-cycloalkyl-,
[(C3-C10)-cycloalkyl]-(Cl-Cl2)-aliphatic-, (C6-C1l0}-
aryl-, (C6-Cl10)-aryl-{Cl-C6)alkyl, (C3-Cl1l0)-heterocyclyl,
(C6~C10) -heterocyclyl-(Cl-C6)alkyl, (C5-C10)-heteroaryl,
or (C5-Cl10)-heteroaryl-(Cl-C6)-alkyl; wherein R;s has up
to 3 substituents selected independently from J,; and
wherein up to 3 aliphatic carbon atoms in R;g may be
replaced by a heteroatom selected from O, NH, S, SO, or
SO, in a chemically stable arrangement. More preferably,
Ris is (Cl1-C6)-alkyl-. Most preferably, Rys is methyl.

According to a preferred embodiment of formula (II),

Ris is H; Z; is CHz; or Ris is:

O



drom . T 7 TUXU IWxl According to a preferred enbodinent, R3 is selected

10 from nnrL ti ~I y I | . According to a preferred enbodinent, R3 is:
vvvl z, ~nrw xrwL nrwk 2nnn nrvuu or ~ 15 According to a p’réf%Nr
enbodinent, R5 is: 1 1 JAN 2007 WO 03/087092 50 PCT/US03/11459 - [|lrb%u
l, 1111 F , SH, , I, , or FFF FFFFF According to a

preferred enbedon@iha RS is selected from Rf |,n, V,I (l,g%mfswu“l=9 RiIT ~v.,
FFFFJ5 According to a preferred erbbzlifrent, R5, is hydrogen "and R5 is
ot her than hydrogen. According to a preferred enbodinment, R2 and R4 are

each independently sglected frona H, nethyl, c?t hyl QL pr opyl. 10 According
to a preferred enbodijmrent, Vis gC(O) -NRe-. 3

.s‘{j;) OH 4“"::1 N
| H H
] O I

NH,

o)
O H,c CHs Q ';1{
H
A\,‘S“y M/ N\ J\‘SJ\KQ "
N CHa N
H H

More preferably, Riy is H; Z; is CH,;; and Rjip is as
depicted immediately above.
According to another preferred embodiment of formula
5 (IT), each Riy is methyl; Z; is O; or Rys is:

0 HiC  CH;, OCHj

o} OCH;

O)\CH

3

o) O 0] |CH;;
_ N CHs
)}-’-A OH 7}{”\/ N/
H
NH2 ! O ’
O.

O H,c CH,

\§

ZT

/

Z
Iz

CHa



More preferably, Vis -C(O-NH. According to a preferred enbodinent, J is
hal ogen -OR, -N02, -CF3, -OCF3, -R, oxo, 1,2-nethylenedioxyq janNed?) 2,
-SR, -SOR, -SO02R, -C(OR, -000R -CON(R)2, 15 -N(R )COR,
-N(COR )COR , -CN, or -S02N(R )2. According to a preferred enbodi nent, J2
is halogen, -OR, -NO2, -CF3, -OCF3, -R, oxo, 1, 2-nethylenedi oxy,
-N(R ) 2r 'SRwo@@ 0y “S02R,.-C(OR, -000R -CON(R)Z2, -NSR}CCR,
-N(COR )OOR , = CN, "or -S02N(R )2. 20 Insy)_and J2 the hal 'SJ&RY4¥Bref erabl y
chloro or fluoro. Mre preferably, the halogen is fluoro. According to a
preferred enbodi nent of fornmula (I11), X1 is -N(R20)-, -0-, or -C(R)2-.
Mor e pr ef er ablMprex@reierabiy( peagph Ra5 iAcEeR g2t dsaOprateedseadodi ment of
formula (1), aef2ctéa -Gnrdasatdiyl sBAM 2005 MOG34 Q82092,152,51 PCT/ US03/ 11459
- According tq a .preferred enbodi ment of formula (I1), , R4, and R20, are
each independgﬂt I'V'sel ected fromH or (Cl-C3)-alkyl-. Mre preferably,
each of R2, R4, and R20, are H 5 According to a preferred enbodi nent of
formula (11), R} is -H HR, -S(0)2R, -CO)R, -C(O)CR ,

‘ (COR )COR, or -SO02N(R )2. More preferably,

-C(ON(R )2, - NCK
R14 is hydroge . _ H a preferred enbodi ment of formula (11), 10
R15 and R16 ar€di ntse ' al ogen, -OR, -N®2, -CF3, -0OCF3, -R, oxo,
1, 2- met hyl enedi oxy, , -SOR, -S02R, -C(OR, -000R
-CON(R )2, -N(R)COR , W COR , -CN, or -S02N(R )2. More preferably,
R15 and j\ OR' ' :

5 o R' . In this embodiment, R' is,

preferably, (Cl-C6)alkyl.
According to another preferred embodiment of formula

(IT), 22 is:

Tl
. R o
N N
I or I
! |
10 Mbre preferably, each Rig is methyl; Ri4 is H; and 2,

is as depicted immediately above.

According to another preferred embodiment of formula

(IT), 72, is:
0
//J/’N\\v//J
OH OCH,
N N// N//
O
| 1 ]
15 According to a preferred embodiment of formula (II),
Rl-iSH.

According to a preferred embodiment of formula (II),

R13- iS H.



.R16 are independently (Cl-C6)-al kyl-. Even nore 15 preferably, each.Rl5 and
R16 is nethyl. According to a preferred enbodi nent of fornul %-QIJ)NZW; is O
and R19 is: (Cl-C6)-al kyl- (C3-C10)-cycl oal kyl -,

[ (C3-C10) -cycl oal kyl )-(C1-C 2)-aliphatic-, (C6-Cl0)- aryl-
(C6-A0)-aryl-(C1-Co)al kyl, (C3-Cl1l0)-heterocyclyl, 20

(C6- C10) - het eivoayedsh - (CL- C6) al kyl , (C5-C10) - heteroaryl, s

(C5-d 0)-heteroaryl - (C1-C6)-al kyl ; whergin RL9 has up th 5t9| tuents
sel ected i ndependently fromJ2; and wherein up to 3 ali phatlc carbon atons

in RI9 may be re H heter sele ed fram 0, NH, SO or. 25
ISot in a %:lhem cal Fygggg%ﬁ%q erf%ﬁfe B ’f‘%‘ftetoébf?/mulﬁléq S

(C1-Co) - al kyl Rnl\/t;§threferany, R19 is nethyl. According to a preferred
enbodi ment of for mibasfdiln 314 - Y R19 i JAN 2007 WO
03/ 087092 PCTI US03/ 11459 - ‘%fse(fHS w&t‘i &5%6 i 9 N 0 0
H3C CH3 ON C® ¥ BN ~, .5 S "ON '"NCH3 .S ~N HH
5 Accordlng to a preferred embodiment of formula (II),

‘Riz is: (C1-C6)-alkyl-, (C3-C10)-cycloalkyl, [(C3-C10)-

cycloalkyl]-(Cl-C12)-alkyl-, (C6-C10)-aryl-, ({C6-C10) ~

aryl-(Cl-C6)alkyl-, (C3-C10)-heterocyclyl-, (C6-C10) -

heterocyclyl- (C1-C6)alkyl-, (C5-C1l0) -heteroaryl-, or (C5-

10 C10)-heteroaryl-(Cl1-C6)-alkyl-. More preferably, R;, is
isobutyl, cyclohexyl, cyclohexylmethyl, benzyl, or
phenylethyl. Even more preferably, R;1 is H.

According to a preferred embodiment of formula (II),
Ry is (C1-C6)-alkyl-, (C3-C10)-cycloalkyl-, [(C3-C10)-

15 cycloalkyl]-(C1-C12)-alkyl-, (C6-CLl0)-aryl-, (C6-CL0)-
aryl-(Ci-Cé6)alkyl-; (C3-Cl0)-heterocyclyl-, (C6-C10) -
heterocyclyl-(C1-C6)alkyl-, (C5-CL0)-heteroaryl-, or (CS-
C10)-heterocaryl- (Cl1-C6)-alkyl-.More preferably, Rj; is
(C1-C6)-alkyl-, (C3-C10)-cycloalkyl-, [(C3-C10)-

20 cycloalkyl]-(Cl-C12)-alkyl-, (C6-Cl0)~aryl-(Cl-C6)alkyl-;

(C6-C10) -heterocyclyl~ (C1-C6)alkyl-, or (C5-C10) -
heteroaryl-(Cl1-C6)-alkyl~. Even more preferably, Ri;. and
Ri> are H.

According to a preferred embodiment of formula (II),

25 the

Ry

R12_‘N)\\g

| radical is:



or More preferably, R4 is H Z2 is CH2; and R19 is as depicted

i mredi atel y above. According to another preferred enbodi nent of fornula 5
(11) , each R19 is nethyl; Z2 is 0; or Rl4 is- 0 H3C cH3 ocH} 1o/ O cH3
0O0O0OCH3 N1-11 CH3 OHNHNH 0 O H3C CH3 0 HH N CH3 or 11JAN2007 WO
03/ 087092 PCT/US03/11459 - 53 More preferably, each R19 is nmethyl; Z2 is
0; and R14 is /082‘?% cted i medi ately above. Even nore preferably R14 is:
OR R OR O R In this enmbodigent, R is, preP@PHaipiaess

(d-cC6)al kyl. According to another preferred enbodi nent of fornmula (I1) ,
Z2 is: R NCR, NJCO 10 More preferably, each R19 is nmethyl; R14 is H, and
Z2 ' J ‘

More preferébly, the radical is:

5 According to a preferred embodiment of formula (II),
the

R11

R12~N’\\\(

| radical is:



.is as.depicted i nmedi ately above. According to another preferred enbodi nent
of formula (Il), Z2 is: 0O N/OHOCH3 NNNII vvt, 15 According to a
preferred embodi nent of fornula (11), Rl, is H According to &lpAdf 27 ed
enbodi nrent of formula (I11), R13. is H 1 1 JAN 2007 WO 03/087092
PCT/.US03/ 11459 54 According to a preferred enbodi ment of fornmula (I1),

- R11. is H Acwonsisn@2to a preferred enbodi ment of for wl%@mwmz is H
5 According to a preferred enbodi nent -o66formula (11), I'S:
(C1-C6)-al kyl -, (C3-C10)-cycloal kyl, [(C3-C10)-

cycl oal kyl]-(C1-C12)-al kyl-, (C6-C1O-aryl-, (C6-C10)- aryl1&§1-CB)alkyl-,
(C3-C10) - heterocycl yl -, (C6-C10)- heterocyclyly(Cl- al kyl -7 H
(C5-Cl10)-heteroaryl-, or (C5 10 Cl10)-heter yl'- (Cl—€96) - al - °More
preferably, R12 is isobutyl, cyclohexyl, c hexy hyl N zyl, or
phenyl ethyl. Even nore preferably, R11 is H Abcordﬂng)to ayppeferred
enbodi nent of fornmula (I1), Rll.is (Cl-C6)-alkyl-, (C3-C0)-cycloalkyl -,

[ (C3-C10)- 15 cycl oal kyl ] -

(C1-C12) - al kyl -, (C6- C10) - agyl (C6-610
aryl - (C1-08) al kyl -: 0) - heter ocycl T-,NC6-010) c}—
het er ocycl yl - (C1l- C6 kyl -, - C10) /h€t eroaryd -, or
' . 4] |)6 1/2&( %
Io | | r
)

re rab

2 o 00 O

Alternatively, this radical is:



(A-C6)-al kyl -, (C3-C10)-cycloal kyl-, [(C3-A0) 20

cycl oal kyl]-(C1l-C12)-al kyl -, (C6-C0)-aryl-(Cl-C6)al kyl -; _ :
(C6- C10) - het erocycl yl - (C1-C6) al kyl -, or (C5-C0)- 11 JAN 2007

het eroaryl - (Cl1-C6) -al kyl -. Even nore preferably, Rl1l, and R12 are H. v
According to a preferred enbodinent of forrmula (I1), 25 the R11 R12..N)(
radical is: 1.1 JAN 2007 WD 03/087092 55 PCTIUS03/11459 - JJ JJ NNN
NxYY 0o ¥&%% N NY)::~Y OQ Mre preferabl §CTVH¥1IIHRdI cal is:-
JJ JJ eNN, YY YIDIJN(Q.r NOOOO

N Ct MeQ
7\ aY 7N\ 7N N
=N = = — —
0 "0 0 d d
P bo o ! Y 5 " 5
X MeO CF \ '
N N N -
/_\ /_\ H, /_\ Fa Q;}_NWN
d d 3 s
| ! | I

According to a preferred embodiment of formula (II),
the

Ri1
R12‘N)\g

5 I radical is:

@, 8
()
i %\( O\(

or ;

7

or the radical is_:



: : ).
.5 According to a preferred enbodi nent of fornula (
radi cal is:g JAN 2007 WO 03/087092 PCT/ US03/ 11459 - S SN
p HBCCH3 N\ OONC/ \ ~"NNI O~N4 NN !

Ol Opl 0 HCCH3 CHHCHCH 3 0--Qr v~/\ 11

NOI 00 O-

O N OoJ p ,

the R11 R12-N O
56 H3C H3C, CH3_.

N O f

Ol OOO Aternatively, this radical is: 1 1 JAN 2007 V\003/08709.2. 57

10

15

20

- 58 -

OON0

wherein each B independently forms a 3- to a 20-
membered carbocyclic or heterocyclic ring system;

wherein each ring B is either aromatic or
nonaromatic;

wherein each heteroatom in the heterocyclic ring
system is N, NH, O, S, SO, or SO;;

wherein each ring is optionally fused to a (C6~
Cl0)aryl, (C5-Cl1l0)heterocaryl, (C3-Cl10)cycloalkyl, or (C3-
Cl0)heterocyclyl; and

wherein each ring has up to 3 substituents selected
independently from J.

In the embodiment immediately above, a preferred
ring systems is:

B R
// // _—(:%// —_L:%l/;r -—ng//;
wherein Z; is a carbon atom, -CHR'-N-, -HN-CR'- or
-CHR'-CHR'~, ~0O-CHR'-, -5-CHR'-, -SO-CHR'-, -S0;-CHR'-, or
-N-. R' is, preferably, (C1l-Cl12) -aliphatic, (C6-C10)-
aryl, (C6—ClO)aryl—(Cl-ClZ)—aliphatic, or (C3-Cl0)-
cycloalkyl. The aliphatic is, more preferably, a (Cl-

C6)-alkyl and the cycloalkyl is more preferably, a (C3-

C7)-cycloalkyl. These ring systems are described more
fully below.

PCT/US03/11459



-jy 111 OOOI Ol O F3C MO CF3 N
13: NH2 F3 OO ~Ny Il Il Il Ol OI 00 MOM NN/ A\ NS NNO NI
Il 1 0Oo0 | According to a preferred enbodi nent of formula (I'.I),AN.kﬁbﬁl R11
R12-N 5 radical is: gB CBCN NBQ\—~ HOHOHC HOBB"&"\ H O
HOHO, or
WO 03/087092 PCT/US03/11459
- 59 -
Preferred embodiments of ring systems 1, 2, 3, and
4, are described below; ring systems 1, 2, 3, and 4, are
respectively:
D "
3 Z R
R'/N—S\/R' N—(?/
5 VA gV
D
3
0 Ring. System 1
In ring system 1, ring C is preferably selected
- from:
10

R R ‘T
: N [0} [
X A X AN v
R R :

P ¢



or the radical is: Il JAN 2r WD 03/087092 - 58 PCT/US03/11459 - BB B B B
NN)NNOor/ OO wherein each B independently forns a 3- to &430jaN 2007
menber ed carbocyclic or heterocyclic ring system 5 wherein each ring Bis
either aromatic or nonaronmtic; wherein each heteroatomin the
heterocyclic ring systemis N, NH, 0, S, SO or SO2; wherein each ring is
optional ly fusRsfosfegos (c6 10 Cl0)aryl ., (C5-C10)heteroarﬁl
(C3-C10) cycl oal kyl, or (C3- C10)heteroggclyl; and wher ei CBH%W“V?ng has up
to 3 substituents selected independently fromJ. In the enbodi nent

i mredi ately above, a preferred 15 ring systens is: BBBRBRB 3Z3R
NR NNNOO ein Z3 is a cark -HN-CR - or

-CHR -CHR -, -OC{dR -,/ -S-CHR -, $ or -N. R is,
preferably, (Cl- l'i phatic, (C6
(C6-AdOaryl-(C1- i phatic, @ The aliphatic is,
nore preferably, a (d- C6)-al kyl \nore preferably, a

a fﬂ
(C3- C7)-cycl oal kyl ese ring syst are descri be re
RN o s
~




fully below 1. T JAN 2007 WD 03/087092 - 59 PCT/US03/ 11459 - Preferred
enbodi nents of ring systens 1, 2, 3, and 4, are described below, ring -
systens 1, 2, 3, and 4, are respectively: CDR GR 3 Z 3$MTNJM 201 F N
F1 50/ 0/ 00 CD3R NR ORDNg Systeml1l Inring systeml1, ring Cis
preferably selected from 10 RRR OS R R 11 JAN 2007 WO 03/087092 - 60

PCT/ US03/ 11459 - RN O S RNOSRNOSpIIRNO'S NN N~ 1 1 RNOS
WO 03/087092 - 61 - PCT/US03/11459
O
P S

Vam\ |

=
X
-

s

L
/—\S
/_\NR

(o8

NZ

/ ) ~
N | M
X

wherein R is aliphatic, aryl, aralkyl or cycloalkyl.



.1 1 JAN 2007 WD 03/087092 _ 61 _ PCT/US03/ 11459 RN RNNR OS O S§/-\ ~~

Pri\,J, ONRNN~~1 1 N wherein Ris aliphatic, aryl, aral Y'JAW'M

cycloalkyl. 1 1 JAN 20$7 WD 03/087092 - 62 PCTI US03/ 11459 - re .

preferably, ring Cis selected from RRRRRN \ | RNRNO I' | JAN 2007

WO 03/087092 63 PCTI US63/ 11459 - Ring Dis preferably selected from RN O

S RN OS RN @o%smdned2 | RN O S NNNIIIRNOSIlJ@H[gS%W]m '
- 62 -

More preferably, ring C is selected from:



WD 03/087092 PCTI US03/11459 - 64 RNRNV/-~-R OS OS/'SONR NNRRRO
RR R\ I R11 JAN 2007 WD 03/087092 65 PCT/US03/11459 - R4 RaN f00° \R
R RNOOR N ONKORR ONON RON 910

WO 03/087092 63 PCT/US03/11459

Ring D is preferably selected from:
RN o | SQ
‘; w/ Y X
oy by Yo X

5

.
.
Lo

RN o
R R 3%
NF N N

RN\I O\I S\I

8
5
5



‘wherein Ris aliphatic, aryl, aralkyl or cycloal kyl. JAN 2W WD 031087092

66 PCT/ US03/ 11459 - Mbre preferably, ring Dis selected from g)l W
NON RR O-N- RGZNR 0. 01 1 JAN 2007 WO 03/087092 PCT/ USo3PM44Y 67

According to another preferred enbodinent, ring systeml1l is selected from
the group: 0 z~ NN N,Np-N NxN~NONprN1 i 1i NNENN NNI1

1 JAN 2007 V\QOQ@{,Q@ZOQZ PCTI USO3/ 11459 68 - Z
- 64 -

RQ RN/_\‘IR
Y by M
S L
S/_\S

e e

.O/—\NR
SO,
= =

N N

%

PCT/US03/11459

%



R NF ORDNg System2 inring system?2, ring Fis preferably selected 5
from RRRO OS1ll ~//O Rng system?2 is preferably sel ect-ad frgnium'lo
RNRNRN ih>N-~Nrr; RRNN~ ,N~ ,N1"1 JAN 2007 WO 03/ 17(%

PCTI US03/ 11459 - 69 - R GNHO Ring System3 5 In ring system 3,
preferred enbodi rrents of ring G are as defined above for preferred

. enbodi nent s’ ‘& r|n Preferred enbodi nents of rlng H are as defined
~above for f)g:}/?.s errbodl nments of ring E. 10 R 3 , RET/US03/459

wherein R is aliphatic, aryl, aralkyl or cycloalkyl.



Ring System 4. According to a preferred enbodi nent of ring system 3, ring
| is a bridged bicyclic ring systemcontaining 6- 15 12 carbon at 2007 .
wherein ring | is saturated or partially unsaturated, and ring I has upto
3 substituents selected independently fromJ. | Preferred enbodi nents of
ring | are selected from 1.1 JAN 2007 WO 03/087092 70 PCTI US03/11459 - -
R-.,NQg S R whoskgosr 9 RN\~ OS NI N N RNO S 11 JAN 2007 WO

03/ 087092 71 PCI/ US03/11459 - s Z, Ogk R N 0> Q,-PCTHISR/®P0O N co N
RON NN I N :

More preferably, ring D is selected from:

0
RN . \’ Z
T

y 2
R
R N%N
é S
Ls *,
I
({_NTR N
R
X, N % oy



5 According to a preferred enbodi nent of formula (I1), the 1 JAN 2007 WO
03/087092 - 72 PCT/US03/11459 - RI 1 R12,NOradical is: ~OpIN NiIiN"IN
_N--NN 0OpOOOpP ST, O0 O/N iN~N~N~N~NO OO0 OO 10 AN 847N
~N~-N--N~-N--N--NOOOOO, 0 SSSS--N--N~~-N or 00005
According to a preferred enbodi nent of formula (I1), the RI11 R12,NO

‘radical is: 2007 WD 03/087092 73 PCTI US03/ 11459 - -
e WO &3/0&7%&1 - 67 - PCT/US03/11459

According to another preferred embodiment, ring

system 1 is selected from the group:

Q§ Q§ 9=
N oW s

BN~ e
N _N_ _
v o o
N
N e Y %N - 21.;7N Y
/ ,
O_—N O"N O’N
S avlcariNear
N3 BN N7

BN N



® Z

INNfl OOp O ON?Qx OS /N/N/ NOOOOOO NNpN /NN ~r | N
O/N/ OpOON/NN\NNNNNp NN/N/NNN 00OOpPONNNN
S, NNNor N / / /N,N N/ NOOOOO According to a preferttdAN 207
nbodi ment of forrrula(ll), the RL1 Rl12,Nradical is: 5 11 JAN 2007

WO 03/087092 | PCT/US03/11459

- 68 -

Ring System 2

In ring system 2, ring F is preferably selected

5 from:
R R T
N o]
5 74&” %w'f
1
S
}é,\r""‘ }‘éw"&)'émf
Ring system 2 is preferably selected from:
10

W w‘“? 4 f? u wz\



03/ 087092 74 PCT/US03/11459 - 0 SN'INiN/N'IN,N/N/NO 9- NO O
OO Q- 959S 9M ONS?Si ~N-N N 0000-00-0 \\ N iNT /
' N,N-NNOi 0OOO0OOONSN HV _NHNV _NHNO NHNS ofd Ao
S ONSN .,NjN~-NN~-N,NOOOOOOO ONSNS iN_N-NN
O 00O000O0O0OONS NFNNS N,Nor, 0
WO 03/087092 PCT/US03/11459

- 69 -

N H

/

0]
Ring System 3
5
In ring system 3, preferred embodiments of ring G
are as defined above for preferred embodiments of ring D.
Preferred embodiments of ring H are as defined above for
preferred embodiments of ring F.
10

3
o
// 0]
Ring System 4.
According to a preferred embodiment of ring system

3, ring I is a bridged bicyclic ring system containing 6-
15 12 carbon atoms, wherein ring I is saturated or partially

unsaturated, and ring I has up to 3 substituents selected

independently from J. '

1

Preferred embodiments of ring I are selected from:



.0 0 0.0 0 Accordi ng to a preferred enbodi ment of fornula (11), the Rl11
R12.N5 0 radical is: | 1 JAN 2007 WD 03/087092 75 PCT/US03/11459 - N -
NNNNNON | HNHNHNNNHNHNHN , 0 OOO0OO .NNT : HNITHAN 807N
IiININ OOOOOONA6%I INNON o/ /INo N.N--N~N.N~N~-NO N
OOOO0 NON I\ NSI, ~~"SNN S9NNNN S-N-N N- N-ON' N
00000  woosmsms a0 PCT/US03/11459
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NI NINANL N NN N\ INI N ~ or Oo OO0 OO O According to a
preferred enbodi nent of formula (11), the RL 1 RI2,NO 5 radical is: 1:1
JAN 2007 WD 03/087092 PCTIUS03/11459 76 N N ,N ~ /N /N N 1QAN Q0D 0 O N
"INHN ,N,NO O OO O OAccording to a preferred enbodi nent of formula
(1), the RI1 B RR1z. N(:BNO 12 0 N~ 0 5 R13 R13 radical is: /INR2
wher ei n each )%oi ndependently fornms a 3- to a 20- nenbered carbocyclic or

|

heterocyclic Mody®%8tem wherein each;ring B is either PEFEWHIHY or

ox0 o)
P Zo \ £ 3
e vk AR

NZ F
| Y |
AN N\ I xR AN
T |
\ X 0
5 According to a preferred embodiment of formula (II),

the



.nonaromatic; 10 wherein each heteroatomin the heterocyclic ring systemis
N, NHL O, S, SO or S02; wherein each ring is optionally fused,t ag?CG
Cl0)aryl, (C5-dO0) heteroaryl (C3-C10) cycl oal kyl, or (C3- c10 )Le’@g yclyl;
and 15 wherein each ring has up to 3 substituents sel ected independently
fromJ. According to a preferred enbodi nent of fornula (11), the Rl- 1
R12\ /~~  R2 W\ Bk R, 3 Rl3 radical is: 1 1. JAN 2007 WO 03/087092 -

77 PCT/ US03/ 11459 - SNN HNNFN-_~HNNHINNODPp O 0 PCH/UBY3MI4P N 0 N HN
N HN HN HN --~, 0000000 HN2NHN Il S\HN~" NHON 000 OO0 SN
\' N

Ri11

R12~N)\g

I radical is:

B RA
RE 2L
HHH L
L DL

5 According to a preferred émbodiment of formula (II),

NN
N
—N

S
@{\ ,
o

0]

the
R14

R12\N)\\(

| radical is:



NgN\NNHgNHO 2 HHpOOO 0N N\NqNNHNOOOHOOOHHNO
NANNINNINN /(; SHHpHOpPOOHOO NNN SO\IQH;I ,’%ﬂﬂ&HHH
OHOOHOOH ONp NN\ \NNHOOHOHDODOHOO NNC oA NHO
O HO HS5 According to a preferred enbodi ment of formula (I1), the 1
JAN 2007 WD 03/087092 - 78 PCT/ US03/ 11459 - R11 R12\

WO 03/087092 PCT/US03/11459

- 73 -

the

l radical is:



I o

H
I

NN Nr

NN N NN NcNcN NN
~N \NN \NN \NN HNNNN O O '

i S:
f~~~NQN HNNO OHOOH

NH N~\N JCTN.-~\ NANHN HHHOO/

O N/-N\V NN-~NN HN-NH
NN/ \

~N NN

3 radi cal
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According to a preferred embodiment of formula (II),

the

radical is:
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According to a preferred embodiment of formula (II),

0 radical is:

the
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According to a preferred

embodiment of formula (II),

wherein each B independently forms a 3~ to.a 20-

membered .carbocyclic or heterocyclic ring syétem;

wherein each ring B is either aromatic or

system is N, NH, O, S, SO, or S0:;

wherein each heteroatom in the heterocyclic ring

wherein each ring is optionally fused to a (C6-

(C5-C10)heteroaryl,

5 Rqyg 13
nonaromatic;

10
Cl0)aryl,
"Cl0)heterocyclyl; and

15

independently from J.

According to a preferred embodiment of formula

the

R1 Z\N)\(
R2 o)
/N 7&0
R L}

radical is:

-(C3—C10)cyeloalky1, or (C3~

wherein each ring has up to 3 substituents selected

(IT),



OHO O OAccording to a preferred enbodi nent of formula (I11), the R11
R12” R NO /NO 5 RI3 RI3 radical is: RL B O O /NH wherein Sfor
3- to a 20-nenbered carbocyclic or heterocyclic ring system V\/ﬂ ref
ring Bis either aromatic or 10 nonaronatic; wherein each heteroatomln
the heterocyclic ring systemis N, NH, 0, S, SO or S02; wherein each ring
is optionally fused to a (C6- Clo)aryl, (C5- ClO)heteroaryI

(C3-C10) cycl oglol&}/f) 0%r (C3- 15 C10) het e]r700ycl yl; and 11 Bm@@mw WO
03/087092 81 PCT/US03/11459 - wherein each ring has up to 3 substituents
sel ected independently fromJ. According to a preferred enbodi ment of

formJIa(II) t he Rll 2N pNQ, /Q/\;\ /g\i\

Qﬁ f«*ﬁ A

N
. N , or N
\NQ‘/\ \Ng:(%— \Ng;%\
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5 According to a preferred embodiment of formula (II),
the
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to which they are bound forma 6- to 10-nenbered nono- or bicyclic
carbocyclic or heterocyclic ring system wherein each heteroatomin the
15 heterocyclic rin s;%at%gmis sel ected fromthe group consisting of N, NH,
0, S, SO and S; rein said ring has up to 3 substituents sel ected
i ndependent | y from'?j%.(go P JAN 2007
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WO 03/087092 - 82 PCTI US03/ 11459 - According to a preferred enbodi nent, the
ring formed fromR5 and R13, if present, is preferably an 18- meyhmaneshor
ring. According to a preferred enbodinent, the ring fornmed 5 from Rl and
R12, if present, is preferably an 18-nenbered ring. Any of the ring
systens may be substituted as set forth herein. Preferably, the ring
substituents \%8’ sﬁ)@ ected fromoxo, fluoro, difluoro (particularly vicinal
10 di fl uoro), na ydroxy. These substbguents are the noPATUSHHIMSerred on
the foll ow ng rlng systems: CCU kN B HO and O H; wherein Bis a
5-nmenbered carbocyclic ring, optionally having one unsaturated bond. In
preferred enbodi neit $hehenkodiatentsimmegligsbtytatpves thominkeigr oup

consi sting of jNgo NHi1Ree®Frald SO02- Preferred enbodiments for any forrml a
are also preferred enbodi ments. for any ot her formula (1). For exanple,

t he preferrede ts oﬁ nfor are also the preferred
enbodi nent s of\ @)@E‘ pref erred enbodi nents of R2 in
ed etrbodi

formula (1) arei eipr nts of R20 in formula (11); and
the preferred errb08| ment s of in forma (1) are also the preferred
enbodi nents of R17 in fornula (II) Any of the preferred enbodi nents
recited above for 25 T, V, Rl R2, R3, A X Y, R4, R5 and Wnay be
conbined to pr a pre errbochr t \of a conpound of forrmula (1A).
Any of the pre¥ errbo\eu recm ve for
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According to a preferred embodiment of formula (II),

the

radical is:
10



T, V,.Rl, R, R3, A X, Y, R4, R5, and R5,, and Wmay be 30 conbined to
produce a preferred enbodi ment of a conpound of formula (1B). }4 AR 07
WO 03/087092 PCTI US03/ 11459 83 Any of the preferred enbodinents recite
above for Rl, R2, R4, R5, and R5., Rl11, R12, R13, R13', R14, R15, R16,

R19, R20, Z2, Wmay be conbined to produce a preferred enbodinent of a
conpound of f@rowdlogredzl |). 5 According to another enbodi ngnt. the present

i nvention provides conpounds of formu agL'): O OR3 N VNS v rH Rs N

RS O Il H)I ORL (I" ) 10 wherein: Rl and R3 each is independently
(Cl-C6) aliphatic, cyclopentyl or cyclohexyl; R5 is ethyl, propyl or
allyl; R6is c |, cyl yl, tyl, C 'f‘ohex'yl, benzyl ,
(S) - met hyl benzy+y is - ) het elyl or (‘6R-)ct¥8yheteroaryl ring
wherein said ringgontyains at 4 eagt_ one hgdro donot O nojety sel ect ed
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According to a preferred embodiment of formula (II),
the

radical is:

wherein B forms a 3- to a 20-membered carbocyclic or
heterocyclic ring system;
wherein each ring B is either aromatic or
10 nonaromatic;
wherein each heteroatom in the heterocyclic ring
system is N, NH, O, S, SO, or SO,;
wherein each ring is optionally fused to a (C6-
Cl0)aryl, (C5-Cl0)heteroaryl, (C3~-C10)cycloalkyl, or (C3-
15 C1l0)heterocyclyl; and
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wherein R10 and K are as defined above. 5 According to another enbodi nent,
the present invention provides conmpounds of fornulae (I1' and 11 11): Ril1l

R4 WO 03/087092 PCT/US03/11459
- 81 -

N H
I

wherein each ring has up to 3 substituents selected
independently from J.

According to a preferred embodiment of formula (II),
the
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Ryz,
Ra N o
AN A 0. _
13 13 radical is:
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In the above radicals, it is understood that that
10 Ry variable is hydrogen. -
According to a preferred embodiment of formula (II),
R;; and Ryz together with the atoms to which they are bound
form a 6- to 1l0-membered mono- or bicyclic carbocyclic or
heterocyclic ring system; wherein each heterocatom in the
15 Theterocyclic ring system is selected from the group
' consisting of N, NH, O, S, SO, and SO,; and wherein said
ring has up to 3 substituents selected independently from
J.



-1 R19-Z2 R12-,~, NW ORLRZ N1 ~<Rsl NOR5 R16 NON R20 O R13 R13'

R14 R15 .(I1'); and 1 1 JAN' X007 WD 03/087092 - 85. - PCT/ Uﬁ@3j€}¢1@§9 R)ll
H3C O R12~ W 5 02 )<R HBCNNORS ONI O13 R13 HHSC,f( | ;
wherein the variables are as defined herein. According to a preferre
enbodi nent, the stereochem stry of a conpound of this invention

' ' - 63- Anot her
corresponds t owddasgdepi cted in conpounds 1-62a and }ér 1
enbodi ﬁent of this invention provides-as2process for prepar/‘?sraqﬁ A conmpound
of this invention.. These process are described in the schenes and

examples. 1 1 JAN zﬁg&%rdy\fll)g Qt%/ %8593 er%‘%dpacnlgo%?.%gé&,lllghge ring formed
from Rs and R;;, if present, is preferably an 18-membered
ring.

Accbrding to a preferred embodiment, the ring formed

5 from R; and Ry, if present, is preferably an 18¥membered
ring.

Any of the ring systems may be substituted as set
forth herein. Preferably, the ring substituents are
selected from oxo, fluoro, difluoro (particularly vicinal

10 difluoro), and hydroxy. These substituents are the most

preferred on the following ring systems:

B
@w
N
H o) and n 0

carbocyclic ring, optionally having one unsaturated bond.

; wherein B is a 5-membered

In preferred embodiments, heteroatoms are selected
15 from the group consisting of N, NH, 0, SO, and 80,.
Preferred embodiments for any formula are also
breferred embodiments . for any other formula (I). For
example,'the preferred embodiments of R; in formula (I)
are also the preferred embodiments of Rz in formula (II);
20 the preferred embodiments of R, in formula (I) are also
the preferred embodiments of Rzp in formula (II); and the
preferred embodiments of Rs in formula (I) are also the
preferred embodiments of R;; in formula (II).
Any of the preferred embodiments recited above for
25 T, V, Ry, Ry, R3, A, X, Y, R¢, Rs and W may be combined to
produce a preferred embodiment of a compound of formula
(IA) .
Any of the preferred embodimenté recited above for
T, V, Ri, Rz, Rz, A, X, Y, Rg, Rs, and Rg., and W may be
30 combined to produce a preferred embodiment of g compound
of formula (IB).
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Any of the preferred embodiments recited above for
Ri, Rz, R4, Rs, and Rs:, Rii, Riz, Ria, Riz', Rig, Ris, Ris, Rie,
R20, 22, W may be combined to produce a preferred
embodiment of a compound of formula (II).

According to another embodiment, the present

invention provides compounds of formula (I'):

O
H H
N N

.9 R N N
! R
T N 6
Y N o} Rg O
H
0 Ry 0

(')

wherein:

R; and R3; each is independently(C1-C6)aliphatic,
cyclopentyl or cyclohexyl;

Rs is ethyl, propyl or allyl;

Rg¢ is cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, benzyl, (S)-methylbenzyl; and

T is (C3-Cl0)heterocyclyl or (C5-Cl0)hetercaryl ring
wherein said ring contains at least one hydrogen donor
moiety selected from -NH,, —NH—,'—OHlor -SH; or

T is selected from:

(0]

- Exanples of specific conpounds of fornula (I) are set forth belowin
Table 2. Table 2 NOOPh NOO NNN.NNj -,~ - NOH NN-NIJN N1Mf 44N ~HO
OHOHOO~HOOHOH 512 NI ON=~i21A CNLY~ NNL NNAHOOOOH
OHOOHOOHOHON34 XH NN ONr &XXNMF\MNNON OHHHHO- H
OHOH " 000001056 (ijic. i ON'Ph O N O OIiOXNRIRIHagh
00 0180 Bl |0 (MO I NN NN Mg NG SN
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wherein Rip and K are as defined above.
5 According to another embodiment, the present

invention provides compounds of formulae (II' and II''):




15 19 20 1 1 JAN 2007 WO 03/087092 88 PCT/ US03/ 11459

00aNOON

00 _ -
' HO=HpOHOH O
NA HO NKN NNA Ph,NNNJ J QY J HOHppHDO |
(?gl 21 22 N~ NA NN HO_OHOHHOO =HpHOOOOO1CbQNDN€7232
246N*tJ~Np/~ONNOA OO0OHOOH OHOOHOOHOH102526 NE
Ol Nj NOAC)NXANNNNN OHOpHOHOHOpPHOH 2728 OOp _
OO HNN NM()s%XzN NNNNA'ItA o PCT/USO3/11459
R11 T
Ri2 N w
R4 R» \\N
Rs'
> N Y Rs
N o)
Il-l o} Riz Rys
10 (I1''); wherein the variables

15

are’'as defined herein.

According to a preferred embodiment, the
Stereochemistry of a compound of thisg invention
corresponds to that depicted in compounds 1-62a and 63-
68.

Another embodiment of this invention provides a
process for preparing a compound of this invention.

These process are described in the schemes and examples.
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Examples of specific compounds of formula (I) are
set forth below in Table 2.
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Examples of specific compounds of formula (I) are

set forth below in Table 3.
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/ o) 0 Vi c o] : o)
H H
H = H =
o6 2 H o JH~ H H o H H

2%a 30a .
LW Oi\( /d%ok N7 ot'( /'3"/(‘1
%5 ¢ B

o} o A (o} 0
10

0

33a 34a
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15 63 64 1 | JAN 2007 WD 03/087092 PCTI US03/ 11459 96 [/ - O 0O\ N 0 N~
NHHN N_NNNOp HO=HpPpOONNA NN OHOO %3@5 6 N O
0C pHVY HNHNNHONHINNNY pO~p QOp O 5 67 69'1 A npounds
of this invention may contain one or nore asymmetric carbon atons and thus
may occur as 10 racemates and racem c m xtures, single enantioners,

di ast er eoner iyeo fHlokeby” €S and i ndi vi dual dlastereoners %kﬁnﬁ qﬁ$soner|c
forms of these conpounds are expresslygzincluded in the prese i nventi on.
Each stereogenic carbon may be of the Ror S configuration. 15 Preferably,
the conpounds of this invention have the structure and_stereochem stry

depicted in conpounds | a- nd §3-68.
Ci
/ o
Y)j\rN\)L "y N\)Ltw ’d#LNA
0 H H

o] o

37a 38a
O
(0]
e g Yﬁgg’# b]\( %QA
5 CrY NSY\WN

o]
5
39%a 40a
0
0 2 s s
H o A N5 o u»?;k“ ¢ H o 2 5 o} H 0 H
@ O
41a 42a
c o
0 0
{jﬁr”v‘kt( NQNA 4 Jﬁ uﬁ#‘uA
o = H o { H 5§ H o = .O o .o
9 O

f,j N\)Li‘(%r EH( AQ\JYNJLx(% JiiﬁA

0 0
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.Any of the preferred enbodi nents recited above, including those

enbodi nents in the above species, nay be 20 conbined to prodpyeAﬁ
preferred enbodi nent of this invention. Abbreviations which aréj s%&?in
the schenes, preparations and the exanples that follow are: THF:
tetrahydrofuran 25 DMF: N, N, -di net hyl formam de EtOAc: ethyl acetate 1 1
JAN . 2007 VOu3- 92 97 PCT/ US03/ 11459 - AcOH acetic ' t:
1-hydroxybenzotr3g§§?e hydrate EDC. - 94 - Pgﬁh&yﬁ%@

1- (3-di net hyl am nopr opyl ) - 3- et hyl carbodi i m de hydrochl oride 5 NvM

N- et hyl nor phol i ne NMP: N net hyl pyyrol i di none EtOH__ethanol t-BuOH:
tert-butanol Et20: diet et her, 10 BOC. tert-butyl car bonyl BOC2QO

di -tert-butyl giNar bonga : nzyl oxy, banyl S0 " gycl ghgxyl gl yci ne
tBG tert-but &Lph c: J9- k&éﬁb@y ﬁt NS
di ent hyl sul foxXi d& BEFAN thi f /tlr dacktic aci '

di chl or oet hane 20 Q[Eﬁ: di i sopropyl et hyl am ne

or ﬂha e -DCE:

47a 48a
N N
P o] .0 i o 0
L R G e )
\N:LTrNE{ﬂ\N N N/\E{:7 SN Nj;JLN N N~
6 = H o 4H H 3 o 2 H o ¥H |

(o] 0
5
_ 49a 50a
. 0
N 0 o) / - o o)
H H
LN]\WNEKKN N N N~ Nl NEJLN " N MJS
o) [ij H o §H o H H oo Eij H o §H o H
51la 52a
° |
N Os N
74 | H O 0O - I H O (@] j’ ~
N:iiNEle NN N"Zk EN N A A~ N
H 8 Efj H o JH § H S Eij H o {4 ” o H
10 '

£5 :

15 55a ' 56a

53a 54a _
O
/ o} 0 N o) _ Jf
Jﬂﬁwiﬁ Nﬁ(mNA EN%HQL\L(N§ Ao
H = H o ¢H H o [ij ” o 4 H waia



Me N acetonitrile PyBrOP: tris(pyrrolidino)bronmphosphoni um

hexaf | uor ophosphate TBTU or HATU. 2-(1H benzotri azol e-1-yl ) é :
tetramethyl uroniumtetrafluoroborate DMAP: 4-dimethyl am nopyri AR 2IWTS:
pyri di ni um p-tol uenesul fonate |BX periodobenzoic acid Al BN

2,2' -azobi sisobutyronitrile 30 rt: roomtenperature ON. overnight ND: not
determ ned MS: nmass spectronetry LC. liquid chromatography Ti JAN 2007 WO

03/ 087092 98 W83/ 11459 - - Generajs Synthetic Met hod§THERH14Fhe
conpounds of this invention may be prepared in general by methods known to
those skilled in the art. 5 Schenes 1-17 bel owrllustrate synt hetic routes
to the corrpounds of the sent inventi on cflher | ent , schenes,
which wi |l @ nt t the or orgiil/i:’ chem st
may al ternati u syntijnesh\z ar polti IecuIe
as 10 illustrate % clldl%r}eb CHJ\a,lL pr |ve
exanpl es that fdtlev chem® 1. 9) Ml - EtOAé’ H2\ OO/DPd? O EtOH N
2) CBz-Q, NaHCO " NO 3 CBz
/ ,A[ N\)Lt‘( 5 1A
N N\)L /\n/u\
H 5 0
5
59%a 60a
0 CF o)
/ o 0 Y n © (o}
H 0 © H 0 4 H o H o @ H e} o H o)
6la 62a
10
Examples of other specific compounds of formula (II)
of the present invention are set forth below in Table 4.
Table 4
;i k
/ / 0 N o
4 N\)Ltwqr y ‘{ﬁHJt«N SN
Q{j:‘f\ \E)\n’ X/ H éﬂ o 4 Ej I AV
15 '

63 64



.BOC 0.3) isobutylene, H2SO4 O H O 1) CBZ- Xaa-OH PyBrOP, DI EA, NW 0 R3 2)
H2, 10% Pd/C, EtOHH O R3 OHCI HN9a.. COH 3) repeat steps. 1l an%?
R-N~-N)N Et0Ac R~ LNz 4) RCOOH O RHO 0 O R H O PyBrOP, DTEA-‘A or R
COoCl, DI EA, DWVF PyBOP, DIEA, DMF O IN ILL Dess-Martin HO R3 HN N
periodinane HR-NNNOHHtBUOH, CH2C012 HNOdANz OR HO o0 HRgND

HN N I'L R~ Wo0s&7 15 R O Schene 1 above provides a gﬁﬂ%@ 5 ute for
the preparation of conpounds of formrub& 4. 1 1 JAN 2007 ég 87092 99
PCT/ US03/ 11459 - - Schenme 2: OH H + H2NN PyBOP, DIEA, DVF Q IHOH HN OH b

H9, 10% Pd/C, EtOd N , /MS) repeat steps 1 and 2

NNV BOC O 0 BOC O 0 1) CBZ-Xaa-OH PyBOP, DI EA, NWP HCI;§—_E-\>OAC HOHH 2)
o< N

/ o 3 Q
‘}Nﬁ@xﬁ%ﬁn"n O .
" =HOOEWVNIH\)L
H =

. © O

-7

The compounds of this invention may contain one or

more asymmetric carbon atoms and thus may occur as

10 racemates and racemic mixtures, single enantiomers,

diastereomeric mixtures and individual diastereomers.

All such isomeric forms of these compounds are expressly

included in the present invention. Each stereogenic

carbon may be of the R or S configuration.

15 Preferably, the compounds of this invention have the

structure and stereochemistry depicted in compounds la-

62a and 63-68.

Any of the preferred embodiments recited above,

including those embodiments in the above species, may be

20 combined to produce a preferred embodiment of

invention.

this

Abbreviations which are used in the schemes,

preparations and the examples that follow are:
THF: tetrahydrofuran

25 DMF: N,N, -dimethylformamide
EtOAc: ethyl acetate



11 4) RCOOH, O1 0 PyBOP, DIEA, DVF or R COCl, DI EA, DV Dess-Martin
periodinaneN. H OR3 HN NtBuOH, CHC2 R-(N~-NNOHH OFti HO O O H
ORSNHNH Ro OO- Hg 5 Schenes 2 above provides anot her gehdrJaN 20fut e
for the preparation of conmpounds of forrmula I. 1 1 JAN 2007 WO 03/087092
100 PCT/ US03/11459 Schenme 3: H OH EDC, HOBt H OH ~ Bra BOC NOH BOC NNQ _

M 0 HC. HNQQ&@%%?E O THF, 0 Ctor.t. DEA DWW OH HQO N N OH

HCl . 2N OH R-N O C 4N HCI. OO0 dioxane 0 HoBt, HEFGDIER’ nvP 0 R3
J1 OHHN N -4N R3~N Nom OH Dess-Martin - RNNNHOv~\ Rv "~( I

peri odi nane , ,
AcCOH: acetic acid

HOBt: l-hydroxybenzotriazole hydrate
EDC: 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride
5 NMM: N-methylmorpholine
NMP: N-methylpyyrolidinone
EtOH: ethanol
t-BuOH: tert-butanol
Et,0: diethyl ether
10 BOC: tert-butyloxycarbonyl
BOC,0: di-tert-butyldicarbonate
Cbz: benzyloxycarbonyl
Chg: cyclohexylglycine
tBG: tert-butylglycine
15 Fmoc: 9-fluorenyl methyloxycarbonyl
DMSO: diemthyl sulfoxide
TFA: trifluoroacetic acid
DCM: dichloromethane
DCE: dichloroethane
20 DIEA: diisopropylethylamine
MeCN: acetonitrile
PyBrOP: tris (pyrrolidino)bromophosphonium
' hexafluorophosphate
TBTU or HATU: 2-~ (1H~-benzotriazole-1-yl)-1,1,3,3-
25 tetramethyluronium tetrafluoroborate
DMAP: 4¥dimethylaminopyridine
PPTS: pyridinium p-toluenesulfonate
IBX: periodobenzoic acid
ATBN: 2,2'-azobisisobutyronitrile
30 rt: room temperature
ON: overnight
ND: not determined
MS: mass spectrometiy

LC: liquid chromatography



.ORHOOOCHCI2, tBUOHO R HO OO t | 5 Scheme 3 above depicts a
general route for the preparation of conmpounds of forrmula I, specifically
conmpounds represented by structure 62a. 10 15 20 | 1 JAN 201779 N

03/ 087092 PCT/ US03/11459 101 - Schene 4: H N PhCH2P+Ph3Br N H OH B

BOC (Gs04/ NMO BOC' N Li HVDSI THF = acetone OH A Il HO.HNOHH OR3 OH 4N
HCl 2 | R~N Akbby@iexane OHO RL HO O HOBt, HBTU, DI EA,CT 3dh 0 1 CA
OH3 RNNIBX, DSOORH 0 OH ORE BBG H N~ 3~ N \ ‘0005
Schenme 4 above provi des another nethod for the prepar atlon of conpounds of
formula I. 10

General Synthetic Methodology:

The compounds of this invention may be prepared in
general by methods known to those skilled in the art.

5 Schemes 1-17 below illustrate synthetic routes to the
compounds of the present invention. Other equivalent
schemes, which will be readily apparent to the ordinary
skilled organic chemist, may alternatively be used to
synthesize various portions of the molecule as

10 illustrated by the general scheme below, and the

preparative examples that follow.

Scheme 1:

1) HCI- EtOAG Qj\r 12101: % PAIC, |
oH ]
N 2) CBZ-Cl, NaHCO, gy K N K

BOC O 3) isobutylene, H;S0, o
1) CBZ-Xaa-OH C\
BrOP, DIEA, NMP
gHz.w% ggc. EtOH H o § R o Hol O " Q‘COZH
3) repeat steps 1and 2 R N\)j\ EtOAS N)\[(
4) RCOOH,

PyBrOP, DIEA, DMF
or R COC!, DIEA, DMF

PyBOP, DIEA, DMF

Q Dess-Martin
- 0 Rz HN N periodinane
OH R\n/ \)l\ )\rrN on H tBUOH, CH,Cly
\.)\H/N\\_/ X o}
':W o)
0
O Ry A
H HN N
N S
: H e}
R o}

15 o

Scheme 1 above provides a general route for the

preparation of compounds of formula I.



15 1 1 JAN 2007 WD 03/ 087092 PCTI US03/ 11459 102 - Schenme 5: Br + N 1(CH
K2C03, CH3CN H OH BOC20 O O DIEA, CH2Cl12 0 0 O ~ >--0 PPh3, 12 ~—O Bu3SnH

OH imdazole ~N1 NO AIBNO\ OOOO 00 LIOH THE H20 0 5
Scheme 1 or 2 in conbination with schene 5 above provide anot er ge
met hod for the preparation of conpounds of fornmula-1. 10 Schene 6:

Br CH2CO2Ph OwoNkigs72N  CH3CN, DI EA 4 A sieves, toluene QEIT/@[S_@ BQJI ux 00
1) H, Pd/C BOC20 2) LIOH THF N NaHEG® p- N acet one-wat er

Schene 1 or 2 in conmbination with scheme 6 above provide another gener al
met hod for the preparation of

Scheme 2:
HoN PyBOP, DIEA, DMF H 9H 4
oH * 2 \v N N\)\H/NW
BOC BOC o0 < ©

1) CBZ-Xaa-OH
PyBOP, DIEA, NMP

HCI, EtOAc H OH H 2) Ho, 10% Pd/C, EtOH
—_— N N 3) repeat steps 1 and 2
N J\n’ "X/ 4)RCOOH,
3 H

o PyBOP, DIEA, DMF
or R COC!, DIEA, DMF

/d)ok A Dess-Martin periodinane,_
O Rg 1BUOH, CH,Cl B
H HN N uOr, Chalin

H 0 (o]

R
T3
On Jiﬁ A
0 Ry HN N
R: l':}\)j\N)\n/N o) H
T :H (o)
0 Ry o)

Schemes 2 above provides another general route for

the preparation of compounds of formula I.



.15 compounds of fornmula I. 1 1 JAN 2007 WO 03/087092 PCT/ US03/11459 - 103
- Scheme 7: 50 psi H2, Pt02 1) CBzZ-Cl, NaHCO3 OH OH EtCH, AcOH, H20 2)

| sobutylene, 2RS4 NONO 0 O 1) :::::r 2) TFA, CHC 2 .CBZ C!BZJAISDZUU?
BOC2OO OH =04 O-~N NaHCCG3 HO ad 0O BOC 5 Schene 1 or 2 in conbination
wi th schenme 7 above provide anot her general nethod for the preparation of
certain conpoumoswsmb2 formula |. Schene 8: 10 1) PCI5, $2fekés/iidse CHC 3,
reflex CCl Ba(OH)2.8 HRO OH N O 2)- BH20 Raney-Ni aNO H20O, Reflex |

(\~~~"N~"(0 EtOH, NEt3 Schene 1 or 2 in conbination with schene 8 above
15 provide angg@g; gener al route for the preparation of conpounds of
formula I. 1 07 WD 03/087092 PCT/ US03/ 11ﬂi - 104 -

H OH H OH [

EDC, HOBt Br. :
BOC'N\_/KN/O ———= BOC~ N\)\H/N\O/ Mg ~ _
Z HCL.HN(OMe)Me : THF, 0°Ctordt.

—W © DIEA, DMF w ©
N HCl.HzN . = H (0]
BOC’ . !“ “Q Y o] R1 o] -

'\| 0 dioxane ﬁ © HOBt, HBTU, DIEA, NMP

Bt O Ry % \/K"J\DessMamn TN\:)OLNQDYH%

penodmane H H o} 0
o CHoCly, tBuOH O Ry o \‘

5 Scheme 3 above depicts a general route for the
preparation of compounds of formula I, specifically

compounds represented by structure 62a.

10
15

20



Scheme 9: O + Nreflux ~~ N OOOO0/"- 0 1) H2, Pd(OH2 z 2) LICH THE N
3) BOC20 O OO Schene 1 or 2 in conbination with schene 9 above 5 provide
anot her general nethod' for the preparation of certain conpoyndganfagror nul a
|. Schene 10: C MeCN, Hg(NO3)2 NO\'NN NaCl aH g EtOH Cl NaBH4 C N O
H NaH DV N5 N HQ 'NJ-,04 BOC2O reflux p O~ NO p 10 Scheme 1 or 2

i n combi nat i @ Whktgescheme 10 above provide yet another cgﬁjgtﬁ/rx?z met hod for
the preparation of conpounds of formuba 4.

Scheme 4:

H PhCH,P*Ph3B \//\\/J:::] i
- r N
BOC ”\E/§O 2 3 BOC X 0OsO4/NMO B N .

acetone

.ﬁ LiIHMDS/THF \‘ -\I OH

OH 0 R,
H OH
~ANHCI_ HCLHZN/K,/@ R\l.r \)J\ )\:\%{

dioxane H =
'\‘ OH O R O o

HOBt, HBTU, DIEA, NMP

| R\n,N\/U\N <j\( \/S/Q IBX, DMSO

5 Scheme 4 above provides another method for the

preparation of compounds of formula I.

10

15



.1 1 JAN 2007 WO 03/087092 PCT/ US03/ 11459 105 - Schene 11 Resin

THP-resin PPTs o OO. fnoc NOCCH3 R O fnoc' \J/OCH3 R wls KOTMS
RZCO2H 2) PyBrop / DIEA 20%i peridine, HBTU, O O H2NR2 DI\/F
R3UNORZ 3) 95% aq TFA DMF or CHzZCIZ "1l T OR 0 R3= fully gr own

petidommetic with cap installed OH Dess-Martin RyN N, R2 peri odi nane,

t BUOH R3 N O Wo ofAg7009 R1 O CHZCIZ 0 R1L 0 or CI2HO00CH, ONEO . CHZCI Z 5
Schenme 11 above shows a general route ¥o@r -t he preparation of corrpounds of
formula | using a solid phase synthetic route based on the procedure of
Ellman, J. et al., J. Med. Chem 1995, 38, 1427. 10 15 1TAN M7 WO
03/087092 - 106 - PCT/ US03/ 11459

Scheme 5:
H
@/Br rOH KoCO3, CH5CN N on BOC20
DIEA, CH,Cl,
o© o
|
o
o
N>= PPhy,lp Buaan
OH :mldazole N o
AIBN o\« N
0“0 o ©
I
LIOH, THF
N
H,0 OH
~

Ko O

Scheme 1 or 2 in combination with scheme 5 above
provide another general method for the preparation of

compounds of formula I.

10 Scheme 6:

BrCHZCOZPh 0 o N
CHacN DIEA L 4 A sieves, toluene
reflux

0”0
1) Hy, PA/C BOC20
2) LIOH, THF —_—
) N NaHCO; o\n/N

acetone-water 7< 5
HO™ ~0 HO™ ~O

Sch.eme 1l or 2 in combination with scheme 6 above
provide another general method for the preparation of

15 compounds of formula I.



Scheme 12: OO0 COXREt AIC13 | j COREt + CO2Et H Ac20/ EtCl2 HN 1 b RT /
10h H 2b 3b 1) 10%OH / EtCH 11) 10%OH / EtOH 1h / 60C 1 h / 60C '
12)HCI 1M 12)HCIIM OO0 N C2H CO2H H H 4b 5b 5 Schene 1 orl ©JAN 2007
conmbi nation with scheme 11 above provide a general nethod for the

preparation of conpounds of forrmula I, specifically conpounds 39, 40, 39a,

and 40a. 10wcl@esed 1 1 JAN 2007 WO 03/087092 107 PCT/PQ?&%@é}ﬁ?g - -

Schene 13: O ~~ + Ethyl formate Sodiigm / ether O0C tort [~ ONa
Scheme 7:

50 psi Hp, PtO, 1) CBZ-Cl, NaHCO3

. T

EtOH, AcOH, H20 N 2) Isobutylene, H,SO4

O\€ 1) LIHMDS, THF e 1) H2, Pd/C
o) 2) 2,6-di-tBu-phenol (IN: ' QO( \é 2) TFA, CH,Cl,

N
.CBZ - CBZ

O e

~
~

NaHCO3
¥ o boc?

BOC

5 Scheme 1 or 2 in combination with scheme 7 above
provide another general method for the preparation of

certain compounds of formula I.

Scheme 8:
10
1) PCls, SO,Cly,
m CHC]3, reflux Ci Ba(OH)2.8 H20 %OH
’ e
N0 2) Ho, Raney-Ni N H,0, Reflux N

o)
EtOH, NEt3 : : ©

Scheme 1 or 2 in combination with scheme 8 above
15 provide another general route for the preparation of

co_mpounds of formula I.



,.O00O0OO0ONaN®2 / AcOH 7b / CEt

2in co

CEt C&t O N Ark NOH Zn / HOAc H O NaQAc
6b 80 Op OR Ae20 (3 eq.) | AICI3 10% KOH / EtOH CEt OH N Hyp ﬂn@@ rt
to 40C 118h Hreflux / 1 h OHO Bb 9b 10b 5 Schene 1 or i nat

i on

wi th schene 13 above provide a general nethod for the preparation of

conpounds
58a, 59a,

of formula. |, specifically compounds 25, 25a, 4la, 45a,

Schene 14: Z-tBGOH QEDC H2 Pl sobutylmine HOBt O N Pd/
30 HN CDC13 HN --NH 0 OH > O/ _ 11b 12b 13b H2

10 55a,

J EtOH

andwbbses7ebd 20 1 1 JAN 2007 WO 03/087092 ch%a%%/é%éSQ 108 -

Scheme 9:
o Ot e
+ N o refiux
(0] .

1) Hy, Pd(OH),
————eeee e
2) LIOH, THF

3) BOC,0

Scheme 1 or 2 in combination with scheme 9 above
5 provide another general method for the preparation of

certain compounds of formula I.

Scheme 10:
Cl

MeCN, Hg(NO3), N_ O S N\fo
L OO
Iilg EtOH

NaCl

NaBH

Cl B4 al N
N .

o]
H
NaH, DMF N SNHCI N oH BOC0
—— =N —> —
reflux 0

P
S

(=<
0

Scheme 1 or 2 in combination with scheme 10 above

10

provide yet another general method for the preparation of

compounds of formula I.



Pd/C C, OH , HEtOH EDC, DC HOBt ONNHNO 0 CH2Cl2 OCOHO OO0 O Y-
14b 15b 0 0 EDC, HOBt, TFA, H2Cl2 C HNNCI—|2CI2<NQ\I,141O’2ANZ%'\‘H '
OOHHOOOON, CHOO 16b HO 17b 10b OO0 EDC, HCBt,ONIﬂJj
DIEA/CH2ZCI~ NN QN N OOHO0O HOHONH ¢cJ 0 H2ZN NN\~ OFi OH OHH 18b

19b 20b 0 EDC, Cl2HO00O2H, H 0 DMSO, Et CAc NN N=N ON O

WO 03/087092 _ 105 PCT/US03/11459

Scheme 11:

y OH THP-resin ij\/ ‘
PPTs
LIS oo L o0

R' O

) . 1) KOTMS
RO /’:j\,o 2) PyBrop / DIEA
20%piperidine, HBTU, o y 970 H,NR2
" HOBDIEA, R N ORZ2 3) 95% aq TFA g
BMF . DMF or CH,Cly hg W/Sf
. (0] '

R' O

R3= fully grown petidomimetic with cap installed

OH - Dess-Martin o)
R3 H H\ - periodinane, tBuOH R3 n n
D i - "
o R' O CH,Cly O R' O
or Cl,LHCCOOH, DMSO
CH,Cli,
5 . ' Scheme 11 above shows a general route for the

preparation of compounds of formula I using a solid phase
synthetic route based on the procedure of Ellman, J. et
al., J. Med. Chem. 1995, 38, 1427. '

10

15



.01 HO O 25a Schene 14 above provides a synthetic schene for the 5
preparation of conmpound 25a. 1 1-JAN 2007 WO 03/087092 PCTI USO%‘E%@%W
- Schene 15: 1. PyBOP, CH2C12, HOHH OHd NW NN 7 10 N + 2. : '
OHN 0O H2N N Oob 21b 22b 190 TPA Z-T RROH, YOH OH H H2, Pd/_ CHZC
DMA, CH2 C12, O NNNN\ EEOHHo DO O 23b Ph Z-Chg-OH NW H N H OH

H H2, Pd/ C vh&Hsed2Cl2, Y HIJ~-~ NN,,~, BEOH OOO CO2H O /
Hte Pd/ C N bR
Scheme 12:
0
o
AlCI
@f}—coza - ©\/§002Et + /U\CEX-cozst
H Ac,0f EtCly N N
1b RT/10h H
: 2b 3b
1) 10%KOH / EtOH 1) 10%KOH / EtOH
1h/60°C 1h/60°C
2) HCI 1M 2) HCI 1M
' _
| o)
| @KCCW )mcow
N N
H H
4b 5b
5

Scheme 1 or 2 in combination with scheme 11 above
provide a general method for the preparation of compounds

of formula I, specifically compounds 39, 40, 39a, and
40a.

10

15

20



H NN N NNH HOAT, EDC, DOEA, N=HO0 O CHCl2, HOO 0 26b OHOHO7
Cl12CHCO, H, EDC, | NN N NH DDVSO, EtOAc, NT -I-r HO_HOOO0 0 39a -
Schene 15 above provides a synthetic schene for the 5 preparat? dnJanf 2007
conmpound 39a. 1 1 JAN 2117 -WD 03/087092 PCTI US03/11459 - 110 - Schene 16 O
/ Ph\ OOHI CO2H N 27b "Ir HN-N N NN H2, Pd1 / H O Et OH HOAT, EDC,
DIEA, 0 O 0 Gyglbahdé, 24b OH OH OHY Cl, CHCO, H, EDC, {}IC%%/;\]I“NS’H DVSO,
EtOAc, HOOO O 28b ONH - 107 - i

Scheme 13:
@] . .
)j\/ Ethyl formate
Sodium / ether
‘ 0°Ctort/16h
rONa
6 o 0O O o)
)J\)j\ NaNO, / AcOH Tb m ont
——e
OEt —— OEt N
NOH Zn/HOAc H
NaOAc
6b 8b
? - e]
0,
/z—ﬁ\\(oa Ac0(3eq)/ACls Y e 10% KOH / EtOH o
N flux/1h
H O EtCly / rt to 40°C/ 16h u S reflux ,'2{ (
* % 10b

Scheme 1 or 2 in combination with scheme 13 above
provide a general method for the preparation of compounds
of formula I, specifically compounds 25, 25a, 4la, 45a,

10 55a, 58a, 5%a, and 6la.

15

20



.~NNHONH+,,0V-ly OHOO HOA40a 5 Schene 16 above provides a
synthetic schene for the preparation of conpound 40a. 10 15 1 1 AN 2007
WO 03/087092 PCTI US03/11459 - 111 Schene 17: Boc-tBG OH CHZNA (a ﬂ\lm@]—lN
DCM HN EDC, HOBt, ~-NH 0.1 CH 0,, DIEA, DCM O OO0 O O HC dloxane

HO ,U OH O.~0~-0O J' pHN PPTS, DCE v HClx H2N -~ O O 00 01, EDC, HOBt,

DIEA, DCM O vwpoddssdh THF, H2O 0000 H Nt NA H 2) O H PNON'n, O
0 OHH EDC, HOBt, DIEA, DCM - 108 - Orctrfshatlsh
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Scheme 14 above provides a symnthetic scheme for the

5 preparation of compound 25a.



OW HONNOHONI "NNOHI10 N NA EDC, DVAP Hp H O N NA
O HOHH Mffatt-Pft nmer oxidation 0 O NONEM 00
above provides a general nethod for the B

oH
DCM
5 Schene 17
ounds of formula Il. 11 JAN M7 WO 03/087092 PCT/ US03/ 11459 112

Al though certain exenplary enbodi ments are depicted and described bel ow,
it will be apg®fesaded that conpounds of this invention.gag)ResPrepared
according to the nmethods described ganeral |y above using appropriate 5
starting materials generally available to one of ordinary skill in the
art. Anot her enbodinent of this invention provides a conposition
conprising a conpound of fornmula | or a pharnmaceutically acceptable salt
t hereof . Accosc¢hang 16:a 10 preferred enbodi ment, the conpound of formula I
is present in an anmount effacfpyecher,decrease the vi rapyload in a sanple

or in a patie her ei g, sai dair us_engod eri nfl_plotkase necessary
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Scheme 15 above provides a synthetic scheme for the

5 preparation of compound 3%a.



.pharmaceutical ly acceptable carrier. 15 If pharmaceutically acceptable
salts of the conpounds of this invention are utilized in these
conpositions, those salts are preferably derived from i norganﬂd AN 3gani c
aci ds and. bases. Included anobng such acid salts are the follow ng:
acetate, adipate, 20 alginate, aspartate, benzoate, benzene sul fonate,

bi sul fate, buyyoadsae: Citrate, canphorate, canphor sulf 03/1145

cycl opent ane- propi onat e, di gl uconate; i1xpdecyl sul fate, et anesuT?onate,
fumarate, gl ucoheptanoate, glycerophosphate, hem sul fate, 25 heptanoate,
hexanoat e, hydrochl ori de, hydrobrom de, hydroi odi de,

2- hydr oxyet hanesul fonate, |actate, mal eate, nethanesulfonate,

2- napht hal enesuhémadtée, ni coti nate, oxal ate, panpate, pectinate,

persul fate, 3-phenyl-propionate, picrate, pival abe, propionate, 30
succinate, tartrate, thiocyapate, tosylate and ufidecanoate. Base salts

i ncl ude ammoni ymw sal ts metal salts, su ag” s m potassium
salts, alkalire ﬁar‘h Sa| ty, owgh as cal ci umtandly q% m sal ts,
salts with or A\ th_asN emybaqlne 171 J Q7 WO
03/087092 113 | US ; zal s ON- tﬁ@ﬁ-D—glumantnx;Dmnd salts with

am no acids su hargl nine, bysi and so forth.®fs0, the basic

ni t rogen-cont ai ni roups may be quaternized wi th such agents as | ower

~al kyl halides, such 5 a®*®rethyl, ethyl, propyl, and butyl chloride,

brom des and iodldes di al kyl sul f at es uch as dinethyl, diethyl, dibutyl
and di anyl sulfa&aes, long chain halid ch as ecyl, lauryl,.nyristyl
and stearyl chlagi bronhdes> Y?ﬂ

CLCHCOH.EDC,
DMSO, BtOAs,

28b

*%5@*?

- 40a

5 Scheme 16 above provides a synthetic scheme for the

preparation of compound 40a.
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and iodides, aral kyl halides, such as.benzyl and 10 phenethyl brom des and
others. Water or oil-soluble or dispersible products are th reRX 3@Ralhed.
The conpounds utilized in the conpositions and nethods of t |% tion
may al so be nodified by appending appropriate functlonalltles to enhance
15 sel ective biological properties. Such nodifications are known in the
art and i ncl ugg@oddgse Whi ch increase biological penetrajdQn.dig a given
bi ol ogi cal system (e.g., blood, |ymphatlie system central nervous system,
increase oral availability, increase solubility to allow 20 administration
by injection, alter netabolismand alter rate of excretion.

Phar maceutically acceptable carriers that nay be wused in these
conpositions $admed@7: but are not limted to, ion exchangers, alum na,

al um num stearate, lecithin, 25 serum proteins, such human serum

al bum n, buff subst ances (such ag phosphates, glyci sorbic acid,

pot assi um sor e, packiNal erlﬁe_anLures of u ed vegetable fatty
aci ds, water, ts obcMel ecin te@orgwch as pr %aml M fate, disodium
30 hydrogen phos e, potassi ‘hyRfoleh phosphafe, SO&IUW] chl oride, zinc

salts, colloidal”silica, nmagnesium tr|5|I|cate ponV| yl pyrrolidone,
cel | ul ose-based substances, polyethylene glycol, sg a
car boxynet hyl cel | ul ose, pol yacryl ates, waxes, 1 1 JAN 2 07 WD.03/087092
PCT/ US03/ 11459 114 - polyet[iggne polyoxypropylene bIo polyners

fat

pol yet hyl ene glycouman Wool 6?;9291”9 to a pr d enbodi nent, the

E:] PPTS DCE E:j HClx H2N

l EDC, HOB,
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5 Scheme 17 above provides a general method for the

preparation of compounds of formula II.



. conpositions of this invention are fornmulated for 5 pharmaceuti cal
admnistration to a manmal, preferably a human being. Such pharnaceuti cal
conpositions of the present invention nmay be adm nistered orgef N
parenterally, by inhalation spray, topically, rectally, nasally, buccally,
10 vaginally or via an inplanted reservoir. The term "parenteral" as used
her ei n i ncl udgs ofddhaelt aneous, i ntravenous, intranusculq&nnk&gﬁ‘§articular,
intra-synovial, intrasternal, intrathaaal;+ intrahepatic, 1ntralesional and
intracranial injection or infusion 15 techniques. Preferably, the

conpositions are inistered,orally_or intravenously. Sterjle injectable
forns of the corrp@‘g?g]f’%?}ké N %f‘ﬁ?sexﬁ%gﬁbfi%rnfboﬁﬁ@erbtes & ﬁe‘g slc(§F380I eagi nous
suspensi on. Theselessusphedsiedos, nay wWielf be mrraketdatmtohding to techniques 20
known in the ggrbpoﬁl?ﬁgo§%ﬁi%bk§vgh§i%gr E%:ngeofpr@ﬁégédﬂ'gccglg&%gstgnd

ents. e pre

suspendi ng ag e sterileinjecta paration nay also be a
steril e injecthdlnethofist denrrabed sgpnesasi vrriaYeaupss BeRFeP@&tent eral |y

accept abl esdi Lueht; noOha 884 4ARE geﬁ&ralq?yamﬂa@ﬁeaw QJriat i;@rvoﬂ'am—ir]y1
1, 3- but anedi ol ., . 25 Anbng the acceptable vehicles and sol vents that may be

enmpl oyed are #htEr IPRFAGEA"S sol ution and isotonic sodium chloride
solution. In addi tandfhest@idddemeht YFd thid SirdienticOmreniaenal | y enpl oyed as

a solvent or sus esn(ying gcl)adirlimana{ ctoQ\i SuRHROSE alrébeI and fixed oil may

be 30 enpl oygam Weld I'ng m?ynfgﬁe i ¢ mono- or di 98%ceriaresé Fatty acids,
such as ol ei crhgimhcandiraklylagceriald e dakt vdtarees. arrecagséind tonat he
preparati g ObybfdSCkhabhSSainedE, ik RakHbda RFAESRRAU kCad | y-accept abl e
oils, such as” olive oil or castor oil, especially in their 1 1 JAN 2007
present in an amount effective to decrease the viral load
in ‘a sample or in a patient, wherein said virus encodes a
serine protease necessary for the viral life cycle, and a
pharmaceutically acceptable carrier. _
15 If pharmaceutically acceptable salts of the
compounds of this invention are utilized in these
compositions, those salts are preferably derived from
inorganic or organic acids and bases. Included among
such acid salts are the.following: acetate, adipate,
20 alginate, aspartate, benzqate, benzene sulfonate,
bisulfate, butyrate, citrate, camphorate, camphor
sulfonate, cyclopentane-propionate, digluconate,
dodecylsulfate, ethanesulfonate, fumarate,
glucoheptanoate, glycerophosphate, hemisulfate,
25 Theptanoate, hexanoate, hydrochloride, hydrobromide,
hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,
methanesul fonate, 2-naphthalenesulfonate, nicotinate,
oxalate, pamoate, pectinate, persulfate,
3-phenyl-propionate, picrate, pivalate, propionate,
380 succinate, tartrate, thiocyanate, tosylate and
undecancate. Base salts include ammonium salts, alkali
metal salts, such as sodium and potassium salts, alkaline
earth metal salts, such as calcium and magnesium salts,

salts with organic bases, such as dicyclohexylamine



WO 03/087092 PCT/US03/11459 - 115 pol yoxyethyl ated versions. These oil
solutions or suspensions may also contain a |ong-chain al cohol, di.luent - or
di spersant, such as carboxynethyl cellulose or simlar dispeﬂ i §G@nts
whi ch are commonly used in the 5 formul ati on of pharnmaceutically acceptable
dosage forns including enul sions and suspensions. O her comonly used
surfactants Tweens, Spans and other enulsifyin
bloavalIabllnfg&gﬁﬁg%cers whi ch are comonly used in t%gnﬁgﬁﬁvg%ture of
pharmaceutically acceptable 10 solid, liquid, or other dosage forms may

al so be used for the purposes of for mul at.i on. Dosage | evel s of between
about 0.01 and2ibdutN-TeshYhip19d peiPaerght SHerS Wayk Fidrepabls bet ween
about 0.5 anduabhoas alglﬁgﬁé(,g 1b@g|1yewe31@htgop@<5rgjﬁy of t he protease 15

i nhi bi tor conpounds descg in are useful. in nonot herapy for the
prevention and treAtSRent?sf asé‘ﬁt Pﬁ?qaﬁen FIPTTEHPEr P§°‘éﬁﬁ M2HCXF nedi at ed

di sease. Typlqoatéxymzteldewptmrsmhem@eraad aeomqma: tileps loflitdess sudwention
wi |l be adm nist er d or

alternati vgll Yy, garﬁéta&’jl%/cldntl n oug)tm%ﬁ’us ion. éﬁl ZCQll&mg%lgst rati (8)1%5 can be used
as a chroni c endatediglesy hdizigyl Thibfahmsunsudt asciimetlvigr ddeemntl.that may be

combi ned Wi t h g Bge AR SRf1eshakSe 40 ﬁbﬁ U&?aﬁl shigh&s sqgﬁa&e formwi |l
vary dependin upon t he host treated and particul ar node of

admi ni strati ofteSA t AL PrEssyhti%h S\H‘EF‘FY%&WQFHG??OFW&%%S 5%t o about
95% . active canpousdides, waraPhalf rabniies, suah 49 epacgl iaes contain from
about 20% Ibo algent OL‘V(?%CU y& ¢9 Lgld &n t he corr?osm L LonS of this

ater or E,‘r F
|nvent|on co rlse Abi nati on of "a conpound ormufa®, 11, 111 or
IV, dispersible products are thereby obtained.

The compounds utilized in the compositions and
methods of this invention may also be modified by
appending appropriate functionalities to enhance

15 selective biological properties. Such modifications are
known in the art and include those which increase
biological penetration into a given biological system
(e.g., blood, lymphatic system, .central nervous system),
increase oral availability, increase solubility to allow

20 administration by injection, alter metabolism and alter
rate of excretion. .

Pharmaceutically acceptable carriers that may .be
used in these compositions include, but are not limited
to, ion exchangers, alumina, aluminum stearate, lecithin,

25 serum proteins, such as human serum albumin, buffer
substances such as phosphates, glycine, sorbic acid,
potassium sorbate, partial glyceride mixtures of
saturated vegetable fatty acids, water, salts or
electrolytes, such as protamine sulfate, disodium

30 hydrogen phosphate, potassium hydrogen phosphate, sodium
chloride, zinc salts, colloidal silica, magnesium
trisilicate, polyvinyl pyrrolidone, cellulose-based
substances, polyethylene glycol, sodium
carquymethylcellulose, polyacrylates, waxes,



~and.one or nore additional therapeutic or prophylactic agents, both the
conpound and the additional agent should be present at dosage |evels of
bet ween about 10 to 100% JAN 2W WD 03/087092 116 PCT/ US03/ 11459N 200and
nore preferably between about 10 to 80% of the dosage nornally

adm ni stered in a nonotherapy regi men. The pharmaceutical conpositi ons of
this inventiqggodi@¥ePe orally admnistered in any orally accept abl e
dosage formincluding, but not |imtedis, capsules, t 361 éﬁueous
suspensi ons or solutions. In the case of tablets for or al use carriers
that are commonly used include |actose and corn starch. Lubricating
agents, suchPasYAdYHERPUMR StoRPAPRY  HecPhPFo PO} PFeET 1 y added. 10 For oral
admi ni strat i opolfetthyd@ps ugBydoar mldumulfatdl luents include | actose and

dried cornstarch. V\hen eous su 0 ere red for oral use, the
active ingredient® gﬁ'ﬁ% fed R}F? Eéﬁ?gﬁaﬁ'ﬁnﬁngt Suspending agents. |f
desired, certapmp@ﬁme:etoaal @g,tmlsavmverrtg.ooraﬁé fooholatel ggents may al so be

added. Altern p(Pﬂr. | .co 0 f IS invention
may be admgnl g%%r ecf:y I rtlzt'Lthﬁl rl%@g?fgesl%%pogl%%%hf (r%gg?%llrv 3
adm ni strati ohlumqlhé%?énﬁ‘ay be prepared by m xing the agent with a suitable

20 non-irritating &% BheAkadMliteBal ScotPbk fr Bdns’ 68Mnd FRgEAL ure but |iquid
at rectal tenperature and _therefore will nmelt in the rectumto rel ease the

drug. Such naFE¥RRHIE F‘ﬁ%l’ﬂﬁié“d&‘bﬁb%t%ﬁdt 8Fal]ﬁ’ee§ﬁé§n’%ﬁ¥&nbol}%¥et hyl ene
gl ycol s. 25 Thehphatrimaceptaaltopbazrist,t raeasalafy,t hasaliyeptdé@nlymay al so be

adm ni st erl%d tvg iilgé?llllxybreé aecai.nalizln lamﬂee% ;:Qseervon_r The term
*parenteral” as used herein includes subcutaneous,
intravenous, intramuscular, intra-articular,
intra—synovial, intrasternal, intrathecal, intrahepatic,
intralesional and intracranial injection or infusion
15 techniques. Preferably, the compositions are
administered orally or intravenously.

Sterile injectable forms of the compositions of this
invention may be aqueous or oleaginous suspension. These
suspensions may be formulated according to techniques

20 known in the art using suitable dispersing or wetting
agents and suspending agents. The sterile injectable
preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally acceptable diluent
or solvent, for example as a solution in 1,3-butanediol.

25 Among the acceptable vehicles and solvents that may be
employed are water, Ringer's solution and isotonic sodium
chloride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending
medium. For this purpose, any bland fixed oil may be

30 employed including synthetic mono- or di-glycerides.
Fatty acids, such as oleic acid and its glyceride
derivatives are useful in the preparation of injectables,
as are natural pharmaceutically-acceptable oils, such as

olive o0il or castor oil, especially in their



target of treatnent includes areas or organs readily accessible by topical
application, including diseases of the eye, the skin, or the \rﬁg
intestinal tract. 30 Suitable topical formulations are readlly p Ba@@d for
each of these areas or organs. Topical application for the |ower intestinal
tract may be effected in a rectal suppository fornulation (see 1 1 JAN
2007 WO 03/ Q§7092 PCT/ US03/ 11459 - 117 above) or in a suitable enema
formul ation. "XBEPEH | y-transder mal patghes may al so be ¥SE8%1M%r t opi cal
applications, the pharmaceutical conpositions may be fornulated in a
suitable ointnment 5 containing the active conponent suspended or dissol ved
in  one or nopelyavetbyvat@hmereiens.or Thope call sadwiinst pati on of the

conpounds of };Hééedél\éﬁgt}n% allseCLb&Q_f‘ambgtléf{g&am&nlamcth%d Epudlicneral oil,
liquid petrolatum white petrolatum propylene glycol, 10 polyoxyet hyl ene,

pol yoxypr opy| €RedtRE5EaRE; T 3F fSATRG YR N E pipse AFt &t hdtTvel y, "t he

phar maceut i caly; sSOMMOY LbemMss RRY cRedotbMh@iBe usBaaistHeabl e | otion or
cream cont ai ni ngat he .active conponents ended di sso%ved in one or

nore phar macedf ‘é]ta}t3}°8c85p’-f1%?ﬁf“ C?L‘Stjr?&}i:i’e %ce%ﬁpgﬁb‘?"esagﬁr P85 i ncl ude,
but are not |iiAtledingt emubsitersabndiduyspenshoisan ohesteamahdy ye@Edysor bat e

0. ety estetzda. cceleal W ALsahol spdsochl dedecangh . shenzyl @l conol

and water. For al m'c use, : ceut1 cal corrp05| 20 may be
formul ated as aﬁﬁ@?%mrz@éloéwé@m%m gnhangerHmtdich pre a@@}“@gltlbbd sterile

saline, or, prgkgrabline AsnsRlduiroNss phArhs&d Miicai1PRaUMabesd sterile
sal i ne, elther wi th our
10 solid, liquid, or other dosage forms may also be used for

the purposes of formulation.
"Dosage levels of between about 0.01 and about 100

mg/kg body weight per day, preferably between about 0.5
and about 75 mg/kg body weight per day of the protease

15 inhibitor compounds described herein are useful in a
monotherapy for the prevention and treatment of
antiviral, particularly anti-HCV mediated disease.
Typically, the pharmaceutical compositions of this
invention will be administered from about 1 to about 5

20 times per day or alternatively, as a continuous infusioni
Such administration can be used as a chronic or acute
therapy. The amount of active ingredient that may be
combined with the carrier materials to produce a single
dosage form will vary depending upon the host treated and

25 the particular mode of administration. 2 typical
preparation will contain from about 5% to about 95%
active compound (w/w). Preferably, such preparations
contain from about 20% to about 80% active compound.

When the compositions of this invention comprise a

30 combination of a compound of formula I, II, III or IV,
and one or more additional therapeutic or prophylactic
agents, both the compound and the additional agent should
be present at dosage levels of between about 10 to 100%,



W thout a preservative such as benzyl al konium chloride. Alternatively, for
opht hal m ¢ uses, the pharnmaceutical 25 conpositions nmay be fornulated in an
oi ntment such as petrolatum The pharmaceutical conpositions ofq §hjai
invention may also be adm nistered by nasal aerosol or inhalation. uch
conpositions are prepared according to techniques 30 well known in the art
of phar maceut {ygabedesmul ati on and may be prepared as sol utjions in saline,
~enpl oyi ng benzyl al cohol or other suiisble preservati ve%,més&[b’l"%ti on
pronoters to enhance bioavailability, fluorocarbons, 1 1 JAN 2007 WO
03/087092 - 118 PCT/ US03/.11459 - and/or _ot her conyentional solubilizing or
di spersing add¥t BOTRBEEIHT e PEEWEE S FRREF b &t PRAICT SH0PT3%hs

formul at ed f ormaamal lydidiminssteateldoin S nomodRetdier reghesti.nent, the

conpositions of thj i i.Qn additionall o] | se .anat her anti-viral
agent, preferabl yjmg% ﬂ&%ﬁ@%—%@lgagn??m@&éﬁlé% iO-rEB;{:irib Aq ﬁ?%oni ncl ude, but
are not |imtewn oe ¢rAiNoadtinistersd dgenny, oraldvhaeseraple3-, and

y-interferaen, frgybatad qlﬁéiyﬁhig;eﬂué-%cjtn&@ﬁ{t%@Qb,a. &pmaupds, and

t hynmosin; other anti-viral agents, such as ribavirin, anmantadine, and

t el bi vudi ne; REFS| AAUSPES rSBENRENH iOFi §OEHOBFeasks tRRSPRNS3

i nhi bitors andbNS3pNS4A fiorhbklt QES) ; cdrtielbt O ke Oddi@lon1{aiget s in the
HCV life cycle, iln | udi ng hel i case and 15 pol ynerase inhibitors; inhibitors
of internal riBSe8fR TIPS, 2 682 she m ViTa2F i 5i%E8FS, such as | MPDH
i nhi bitors (e.spch ¥X-rEQheaingn citleeratd/PBhtel nhsditypisalldt saiegded in United

States Patl%nt E%18g2a§7a%m1{{¥§%'l€igglir? a capsule form, useful
diluents include lactose and dried cormstarch. When
aqueous suspensions are requiréd for oral use, the active

" ingredient is combined with emulsifying and suspending
agents. TIf desired, certain sweetening, flavoring or

15 coloring agents may also be added. .

Alternatively, the pharmaceutical compositions of
this invention may be administered in the form of
suppositories for rectal administration. These may be
prepared by mixing the agent with a suitable

20 non-irritating excipient which is solid at room
temperature but liquid at rectal temperature and
therefore will melt in the rectum to release the drug.
Such materials include cocoa butter, beeswax and
polyethylene glycols.

25 . The pharmaceutical compositions of this invention
may also be administered topically, especially when the
target of treatment includes areas or organs readily
accessible by topical application, including diseases of
the eye, the skin, or the lower intestinal tract.

30 Suitable topical formulations are readily prepared for
each of these areas or organs.

Topical application for the lower intestinal tract

may be effected in a rectal suppository formulation (see



acid and derivatives thereof); or conbinations of any of 20 the above.

Upon i nprovenent of a patient's condition, a maintenance dose of a
conmpound, conposition or conbination of this invention may be

adm nistered, if necessary. Subsequently, the dosage or frequency or*%
adm ni stration, or both, may be reduced, as a function of the synptons, to
a level at whygbs/dshe, | nproved condition is retained whe gpt ons have
been alleviated to the desired |evel,itreatnent should cease. Patients
may, however, require intermttent treatnment on a long-term 30 basis upon
any recurrence. of d| sease s oul %I so be understood that a

npt
specific dosafB°V&hd™t FBa? tagggl?feeﬁ“af PTBhY "paFti cul ar patient will
depend upon aTeait&tly-etadisatdrond, patHasdinay dllse hetussd.y of the specific

conpound enpl oyed,_th el , 03/ 087092
PCT/ US03/ 11459 119F°rg§ﬁ§?§ﬁ\l Ed%%%%ﬂ%g% éh& p%%%rgag% \%)m nistration, rate
of excretion, cdmpesiddrbE meay & farmmuldied tegnenttable mdntmertt i ng phyS| ci an

and the Seger'chtQImtnla,etﬂéréetq%aeom;syn%e@seu%agat&eailegolm@ igount  of
active ingredients 5 will also depend upon the particul ar described

conpound and °PReSHrsEnerRF HreTabs efE a8 tHe HRREGRE of the additional
anti-viral ageahihistrA€i6QnPOIhei 6smpAGRE! 6f Nhikoian@idien embodi ment, the

i nvention pravi a_nethod f Qr JLreat atient. nfecte with a 10
virus charact éFf g‘é‘%e'bﬁ ViT eﬂol em%tecfie&%Serlnera?

17 2pr Stease ™Rat is necessary
for the |ife pgtkelafunt hehite m@tbylaidm npsoeyliang gbyecal,d patient a

phar maceutipcal oy araeRh abl & £ATBRShIdRARE LdhpuhBY edhii QR sy BEST erably,

wax and water. Altermatively, the pharmaceutical
compositions may be formulated in a suitable lotion or
cream containing the active components suspended or
dissolved in one or more pharmaceutically acceptable

15 carriers. Suitable carriers include, but are not limited
to, mineral o0il, sorbitan monostearate, polysorbate 60,
cetyl esters wax, cetearyl alcohol, 2-octyldodecanol,
benzyl alcchol and water.

For ophthalmic use, the pharmaceutical compositions

20 may be fo;mulated as micronized suspensions in isotonic,
pH adjusted sterile saline, or, preferably, as solutions
in isotonic, pH adjusted sterile saline, either with our
without a preservative such as benzylalkonium chloride.
Alternatively, for ophthalmic uses, the pharmaceutical

25 compositions may be formulated in an ointment such as
petrolatum.

The pharmaceutical eompositions of this invention
may also be administered by nasal aerosol or inhalation.
Such compositions are prepared according to techniques

30 well known in the art of pharmaceutical formulation and
may be prepared as solutions in saline, employing benzyl
alcohol or other suitable preservatives, absorption

promoters to enhance bioavailability, fluorocarbons,



. the nethods of this invention are used to treat a patient 15 suffering from
a HCV infection. Such treatnent may conpletely eradicate the viral .
infection or reduce the severity thereof. Mre preferably, the1pﬂbmmm' S
a human being. In an alternate enbodinent, the nmethods of this 20 _
invention additionally conprise the step of admnistering to said patient

an anti-viralwggmriepPref erably an anti- HCV agent. Such P%q}UiS(-)J\/lirl_lJ’Sgl agents
as a-

include, but are not |limted to, imunaesodul atory agents, Suc :
(3-,and y-interferons, pegylated derivatized interferon-a 25 conpounds,
and t hynosin; Q}A‘Fr apti-viral agents, ch.as ribavirin and amant adi ne;

ot her i nhi bi t of €/SF- REPAT i FOFYSR L B0t BREER 1RSI N3 FARPBT T s and NS3- NS4A
inhibitors); agdgmti.tors of other targets 'in the HCV life cycle,

i ncl udi ng heli case se.dnohibitors. Lphibitors, 30 of internal
ri bosorregent ry; br ggggs%%cf%érq%rgngv%eaggaﬁ#et‘)ll%fLS?{s],cosmt?c?ﬁlg CY°MPDH i nhi bi tors
(e.g., VX-497 iepulgtpeérfquveprliadnipisoratiginscl osed in United States Patent

5,807, 876, sycophenal k@t <Andatiehtyably eanblier el ofrengonbi nati ons  of
any of the aboye. 1.1 JAN 2017 WO 03/ 087092 120 PCITUSD3/ 11459 -  Such
addi tional agett’Sihy B UthiT APt BF SO™PHL IO ther ikl ~ubrgdareedt, a singl e
ANt Vi Tal | aGan oAl CBLRAL VELY Lha addl 1) oha neat Toy Be s adn ni ot or 6d
Separately fromiaStoio s BrY S e Nrund o SRERbarT S RO 1| p o
dosage form whemehn osaifd, adddtj-anedrmgent, i Sedatad sdanied: prdor to,
together  yhth Qe b2 6% Wrmotoil O %ha' Smothy ' othed ancrmoapd of
agents, such as ribavirin, amantadine, and telbivudine;
other inhibitors of hepatitis C proteases (NS2-NS3
inhibitors and NS3-NS4A inhibitors); inhibitors of other
targets in the HCV life cycle, including helicase and
15 polymerase inhibitors; inhibitors of intermal ribosome
entry; broad-spectrum viral inhibitors, such as IMPDH
inhibitors (e.g., VX-497 and other IMPDH inhibitors
disclosed in United States Patent 5,807,876, mycophenolic '
acid and derivatives thereof); or combinations of any of
20 the above. |
Upon improvement of a patient's condition, a
maintenance dose of a compound, composition or
combination of this invention may be administered, if
necessary. Subsequently, the dosage 6r frequency of
25 administration, or both, may be reduced, as a function of
the symptoms, to a level at which the improved condition
is retained when the symptoms have been alleviated to the
desired level, treatment should cease. Patients nay,
however, require intermittent treatment on a long-term
30 Dbasis upon any recurrence of disease symptoms.
It should also be understood that a specific dosage
and treatment regimen for any particular patient will
depend upon a variety of factors, including the activity

of the specific compound employed, the age, body weight,



this invention. 10 In yet another enbodi nent the present invention
provides a nethod of pre-treating a biological substance ‘intended for
adm nistration to a patient conprising the step of contacting said

bi ol ogi cal substance with a pharmaceutically acceptabl e conpoditiJdN Pl
conprising a 15 conpound of this invention. Such biological substances
i.ncl ude, but limted to, blood and conponents t f ch as
pl asma, plate e‘?g)?ﬁsszubpopul ations of- fleoood cells and tk@q{"?%@f&y

as kidney, liver, heart, lung, etc; spermand ova; bone marrow and 20

conponents thereof, and_other fluids tqQ be infused intog a patient such as

saline, dextr 88Berak BeaAER orfngdt o atéfRe?t AMBOBIFERtiPRe T3R%enti on
provi des net hgdsedrdieal | hgrabmbimlts chhaindaye podehiabl yclone into

organs such

contact with a virus characteri Zﬁd 25 by a, vi :%%I L\g/%enc%d(e:d serine prot ease
i ri

necessary for “FEe-Ag PEYEYEIAE aF Ehenﬁ‘te&Sﬁl% SA e
sai d mat eri al dukédsa bednpotnktadcorthengmbont e anvive iiogredSerdds nateri al s

i ncl ude, but at t1im i.cal . 4 r nts;
| abor at or ygi ngﬁr?b%nstos d%%%‘?‘gdip%%r ?rgér@sa%%gf%io%ﬁzdg %%ﬁ%o%gg%%%g?uses and
mat eri al s; andndi theapresedeyiqgesbsenash aad shrimasuret@ntt®e etc. I n anot her

enmbodi nent, t haatomAUNds: PlvilRh SagddtvVent £0a dBapoberiied as |aboratory
tools to aid in the isolation of_ a viral l‘xX encoded, serine protease. This

JAN 2007 WD 03/ 08 ARELTEERP USHFPTRSO PO EL0eRG/h GBS cURPTITLER the steps of
provi di ng a cetpoidss &f method forvenddtdmgaht patietct nfeczeld dishipport ;

contacti nq.O S%‘iig‘ug Oc':l'ila%a%%QPPzretd \giytg' \?irsaﬂlfgl gnc?o%‘?et(iaggxi'ir}% %rxi_:ég‘sle
that is necessary for the life cycle of the virus by
administering to said patient a pharmaceutically
acceptable composition of this invention. Preferably,
the methods of this invention are used to treat a patient
15 suffering from a HCV infection. Such treatment may
completely eradicate the viral infection or reduce the
seVerity thereof. More preferably, the patient is a
human being.
In an alternate embodiment, the methods of this
20 invention additionally comprise the step of administering
to said patient an anti-viral agent preferably an anti-

HCV agent. Such anti-viral agents include, but are not
limited to, immunomodulatory agents, such as o-, PB-, and

Y-interferons, pegylated derivatized interferon-o

25 compounds, and thymosin; other anti-viral agents, such as
ribavirin and amantadine; other inhibitors of hepatitis C
proteases (NS2-NS3 inhibitors and NS3-NS4A inhibitors);
inhibitors of other targets in the HCV life cycle,
including helicase and polymerase inhibitors; inhibitors

30 of internal ribosome entry; broad-spectrum viral
inhibitors, such as IMPDH inhibitors (e.g., VX-497 and
other IMPDH inhibitors disclosed in United States Patent
5,807,876, mycophenolic acid and derivatives thereof); or

combinations of any of the above.

% of contacting

1



.serine protease under conditions that cause said protease 5 to bind to said
solid support; and eluting said serine protease fromsaid solid support.
Preferably, the viral serine protease isolated by this method i1s1 WWM
NS3- NS4A protease. In order that this invention be nore fully 10
understood, the followi ng exanples are set forth. These exanples are for
the purpose ofygshddsbration only and are - not to be construed as limting
the scope of the 1nvention in any wayi2d5 EXAMPLES 1H W%’ﬂé‘éﬁs’ra wer e
recorded at 500 MHz using a Bruker AMX 500 instrunent. Mass spec. sanples
were analyzed on a Mcrolass ZQ or Quattro Il nmass spectroneter operated
in single M5 node WFth 3RELPBRDAFFRS "3 0 ez AETIH S tSERP| &% Stk e i nt r oduced
into the nmass psEfientrageietr osiNgihbdw ddyaget & Coimdti®ing BBEWrEAL ogr aphy.
Mobi | e phase for all spec. analysis. consisted of acetonitrile-water
mxtures with (b?n?%u?%?c?né%hlac%rdveans?lg il falxle?&é%‘jﬂg?u?é Pféf%#n, the term
"Rt(mn)" refexgento theddRaCivelat ahei addibiveal igyemitnuéesqe associ ated with
the conpoungd. ,dhe:EPLGd ebeniian.ti dHeSt [5€ o Bl obt ai ned from
T PRE Rk Ay PSS, e B Ale® P L

the mass spec. data or using / I'nstrunment: Hew ett
Packard HP- 1058%VenS50Go|3¢nRaTYME @18uteale Resagzéegncad)ere@adi ent

[ Gradi ent Ti mesail0a8800GH3CNAFEL: Q¥esadidiisRuEes pribbefo 1AQ¥eGHBCN for 2
m nut es; . Fl ow Ra'; / mn; Detector, Wvel engt.h: 215nM and 245nM 1 |

e: O ] ) gt.
JAN 2007 WO 03‘7’ 6§2ij_ WP&?I @é‘d)glpfiﬁ%:g)n comprising a compound of

this invention.

10 In yet another embodiment the present invention
provides a method.of pre-treating a biological substance
intended for administration to a patient comprising the
step of contacting said biological substance with a
pharmaceutically acceptable composition comprising a

15 compound of this invention. Such biological substances
include, but are not limited to, blood and components
thereof such as plasma, platelets, subpopulations of
biocod cells and the like; organs such as kidney, liver,
heart, lung, etc; sperm and ova; bone marrow and

20 components thereof, and other fluids to be infused into a
patient such as saline, dextrose, etc.

According to another embodiment the invention
provides methods of treating materials that may
potentially come into contact with a virus characterized

25 Dby a virally encoded serine protease necessary for its
life cycle. This method comprises the step of contacting
said material with a compound according to the invention.
Such materials include, but are not limited to, surgical
instruments and garments; laboratory instruments and

30 garments; blood collection apparatuses and materials; and
invasive devices, such as shunts, stents, etc.

In another embodiment, the compounds of this
invention may be used as laboratory tools to aid in the

isolation of a virally encoded serine protease. This



- Chem cal naming for selected conpounds herein was acconplished using

t he nam ng program provi ded by 5 Canbri dgeSoft Corporations {Cﬂegﬁrw '
Utra(r), version 7.0.1. Exanple 1: 3-Acetyl-1Hindol e-2-car d acid

(4b) and 5-Acetyl -1 H indol e-2-carboxylic acid (5b). 10 Al um num chl ori de

(7.75 g, 0.058 nol) was suspended in 200m of anhydrous dichl oroethane at

roomtenp. f by a slow addition of acetic anhydride (2. 74 nm, 0.03
nol). The mx‘?%lggl\éﬁ)/gzs stirred at roomignp for 10 m nut ecs‘wa#{“édrwmhl ch,

1Hi ndol e- 2-carboxylic acid ethyl 15 ester (1b, 5.0 g, 0.0264 nol) was

added as a solution in 15 nL of dichloroethane. The reaction m xture was

stirred undefeihed sgERTAEC (A 6£eRD of. PTARLGi@gc i 6PFRAXED Bhienched Wi th an

ice-water mXtHie BRVnith6nOsGdH¥hed! acy%r so!l’.\@é aaphed; widtaeaies (3X). The
organi ¢ phase was dr.i.ed 20 over anh. filtered and (éoncentrat ed in

vacuo. Chr onSfogr Py SHPRPTHR Yiks, Etsr‘?§‘1p 30%?%%“/“1@6%"@? 12) provi ded "
3.2 g of 3- ace;'reﬂné.l-;brioméabe xihcte&r bomalumnacmht e:hhyé .ﬁ&ldepraﬂ:)ea(sﬁz% and 770

f 5- tyl-1 | e | t-hyl. 39 25 2b: 'H
R (i 15 D &, e SRR B bl Nl S 8la Hartds™ 0 207 )
2.7 (s,3H), 1PSoteasH)frppnsaih soliiNWMRICEDCL Preafegally bgh@Hsrlreg 25 (s, 1H),

8.1 (d 1H) e@n(lg ﬂr@teaZe J.éoi’a:l:@h by4 t%léqmgthl)od .2|.s7H(§\§ B%ED-NS@A 7 (t 3H)
ppm 30 Saponification of 2b and 3b with 10% KOH in ethanol at 60C for |h

foll owed by a® 8FFf®¥%ution with i M HC1 provided
3-acetyl - 1Hi ndol e- 2- cambexyét crati eh#d iakendbion be more fully

0 0% Vi
acetyl - 1Hyjndol g:2; CAILOYLT £, A ngPuldl 9220800 23% Y81 I e
examples are for the purpose of illustration only and are
not to be construed as limiting the scope of the

invention in any way.

15 EXAMPLES
lH-NMR spectra were recorded at 500 MHz using a

Bruker AMX 500 instrument. Mass spec. samples were
analyzed on a MicroMass ZQ or Quattro II mass
spectrometer operated in single MS mode with electrospray

20 ionization. Samples were introduced into the mass
spectrometer using flow injection (FIA) or
chromatography. Mobile phase for all mass spec. analysis
consisted of acetonitrile-water mixtures with 0.2% formic
acid as a modifier.

25 As used herein, the term “Re{min)” refers to the HPLC
retention time, in minutes, associated with the compound.
The HPLC retention times listed were either obtained from
the mass spec. data or using the following method:
Instrument: Hewlett Packard HP-1050;

30 Column: YMC C;p (Cat. No. 326289C46);
Gradient/Gradient Time: 10-90% CH;CN/H20 over 9 minutes,

then 100% CH3;CN for 2 minutes;

Flow Rate: 0.8ml/min;
Detector Wavelength: 215nM and 245nM;



.1t JAN 207 WD 03/087092 PCT/ US03/11459 - 123 respectively. The crude
acids were used directly without purification in the next step. Exanple 2:
5 3-Acetyl -4, 5-di methyl -2-pyrrole carboxylic acid (10b). A sbfuANoZIDF
sodiumnitrite (36.9 g, 0.534 nol) in 70 nL of water was added dropw se to
a stirred solution of ethylacetoacetate (70 g, 0.538 nol) in 1401 nlL of
gl aci al acetigogfiishot 0OC. After the addition was 10 conplete, the |ight
yel | ow reaction m xture was al |l owed _ tgowarmto room t erfS@fBYHE? After 30
mnutes, all the starting material had been consuned, the reaction was
guenched with 350 nL of water and extracted with ethyl acetate (2 X 125
m.). The organic extracts were conbi ned 15 and washed with water (2 X 125
m.) and saturated sodi um hydrogen carbonate aqueous solution (2 X 105 ni).
The organic |aye ied.,w tp sodgumﬁs#l fate apnd. concentrated in vacuo
Al

r..was d
to give 84.2 g (Qéa%eméFaEtrf?ﬂlyg- By §F FEMEC YKL HERTTatES6h as a pal e
yell ow oil. 268ctéhNNRhe@DELEDY dhd aBifg, didgrad. Bréwid2i)by 2.3 (s, 3H), 1.3
(t, 3H) pp : i 4 addedr;to a solution of
2- but anone%4we§8g5@%%?a%n Be?ﬁ%&%bg‘%@ﬁ( A2, 0.538 nol) in
dry ether (5408-#3- with 25 vigorous nmechanical stirring over a period of 1

h, during which tigmplibepm xture was chilled in an ice-salt bath. The
m Xt ure was tgen sti.rred. at roomteng.glié)r After cooling the

reaction m xt Fﬁcﬁtéfldégf%‘?d%ef Buraree t?FéAéppéél Aatefceadi-dfrsal t was
obt ai ned by f ihdsokd-20nadhogldcvwasidedsbhor oughly with cold, dry ether to
afford 491% Aluminum chloride (7.75 g, 0.058 mol) was suspended

' in 200ml of anhydrous dichloroethane at room temp.
foliowed by a slow addition of acetic anhydride (2.74 mlL,
0.03 mol). The mixture was stirred at room temp for 10
minuteé after which, lH-indole-2-carboxylic acid ethyl

15 ester (1b, 5.0 g, 0.0264 mol) was added as a solution in
15 mlL of dichloroethane. The reaction mixture was stirred
under nitrogen at 40°C for 10 h. The reaction was
quenched with an ice-water mixture and the organic layer
was washed with water (3X). The organic phase was dried

20 over anh. Na;S0s, filtered and concentrated in vacuo.
Chromatography on SiO; (4% Ethyl acetate / 96% CH,Cl,)
provided 3.2 g of 3-acetyl-1H-indole-2-carboxylic acid
ethyl ester 2b (52%) and 770 mg of 5-acetyl-1H-indole-2-
carboxylic acid ethyl ester 3b (13%).

" 25 2b: 'H NMR (CDCl3;) 4 9.1 (bs,1H), 8.1 (d,1H), 7.5 (m, 2H) ,
7.3 (s,1H), 4.4 (q,2H), 2.7 (s,3H), 1.5 (t,3H) ppm.
3b: 'H NMR (CDCls) & 9.3 (bs,1H), 8.25 (s,1H), 8.1 (4, 1H),
7.6 (4,1H), 7.2 (s,1H), 4.3 (q,2H), 2.7 (s,3H), 1.7 (t,
3H) ppm.

30 Saponification of 2b and 3b with 10% KOH in ethanol
at 60°C for 1h followed by acidification with 1M HC1
provided 3-acetyl-l1H-indole-2-carboxylic acid 4b and 5-
acetyl-1H-indole-2-carboxylic acid 5b in 95% and 93% yield



g (75% of the desired sodiumsalt of 2-Methy-3- oxobutyral dehyde 7b. 1H
NVR (DMBO-d6) d 9.1 (s,1H), 1.9 (s,3H), 1.3 (s,3H) ppm 1 1 JAN 200? WO
03/ 087092 - 124 PCTI US03/11459 - Sodiumsalt 7b (49.3 g, 0.4041 hoiAN 260

oxime 6b (64.23, 0.404 nol) were stirred in 300 nmL of 70% acetic "acid/
30% water and warnmed to 50C. Zinc powder (42.21 g, 0.646 nol) was added

portion-w se Yy¥8iusafd; M Nutes S5 mai ntaining the tenperat u?@nﬁ%@% [, 100C. When
the addition was conplete, the suspengsheon was refl uxed m nut es,

then poured into 4 L of ice-water. After a short tinme, the product
_precipitated out to give, after filtration, 30.1 g (45%_of the desired
ethyl -4,5 10 diasPeRyIvelypyr Tt cradebasidatersbuserH dywre tloD@LsRoYt 9. 0

(bS! 1H)! 6 7 (p%rlbfl).catglo% G.ﬂ!&w 7ne2ct3S£§p. 3H)! 2 0 (S! 3H)! 1 3 (t ’ 3H) ppm

To a solution of alum numchloride (50.19 g, 0.376 nol) in dry
di chl oroet hane (580 nL) at 25C was added 15 slowy acetic anhydride (17.75
m., 0.188 nol )exakbeer®2sulting m xture was stirred at roomtenp. for 10

mnutes, then a_solufipn_ rrole 8b (.10.49 Q. 062 in
di chl or oet %aneﬁ(%ﬁLﬁ)R\%aggﬁgé“g& gnayf’ﬁéel]ér 535??9’8?11“#?( ?:II‘ @\%é stirred at
roomtenp. for 2h. 2ASdlertign @0 sadidialmi whtatit@h (26 . BAC, 0t it mold uke was pour ed

into ice watefy gRd,£XiLact 6o WdddadhehbaQet hang; The QGalbs | ayer. was
dried with anhy. sodium sul fate and concentrated 1n vacuo to an orange

resi due. Shor tohleBviaqatcaceertoverl 9si0i38 Bel) (F0dtBt il odcetate / 70%
hexanes) gave glaeifl 2&dtfiQ%icd £t byt: 3-Aneirythd, daadith hyds 2- pyrrol e

Carboxyléuf% %gmmlete, the light yellow reaction mixture was allowed
to warm to room temperature. After 30 minutes, all the
starting material had been consumed, the reaction was
quenched with 350 mL of water and extracted with ethyl
acetate (2 X 125 mL). The organic extracts were combined

15 and washed with water (2 X 125 mL) and saturated sodium
hydrogen carbonate aqueous solution (2 X 105 mL). The
organic layer was dried with sodium sulfate and
concentrated in vacuo to give 84.2 g (98%) of Ethyl-2-
Hydroxyimino-3-oxobutanoate 6b as a pale vellow oil.

20 'H NMR (CDCl3;) 4 10.3 (s,1H), 4.2 (q,2H), 2.3 (s,3H), 1.3
(t, 3H) ppm.

Crushed sodium (12.4 g, 0.540 mel) was added to a
solution of 2-butanone (48.2 mL, 0.538 mol) and ethyl
formate (43.47 mL, 0.538 mol) in dry ether (540 mL) with

25 wvigorous mechanical stirring over a period of 1 h, during
which time the mixture was chilled in an ice-salt bath.
The mixture.was then stirred at room temp. for 14 h.
After cooling the reaction mixture to 4°C for a few hours,
the precipitated sodium salt was obtained by filtration

30 and washed thoroughly with cold, dry ether to afford 49.3
g (75%) of the desired sodium salt of 2-Methy-3-
6xobutyraldehyde 7b.

'H NMR (DMSO-ds) d 9.1 (s,1H), 1.9 (s,3H), 1.3 (s,3H) ppm.



- 1H NMR (CDC13) d 9.0 (bs, 1H), 4.3 (q,2H), 2.7 (s,3H), 2.1 (s, 3H), 1.9

s,3H), 1.3 (t,3H ppm A mxture of pyrrole ester 9b (8.2 g, wol)
i(n lg_,?) et hanol and 100 nL of 10% pot assi um hydroxi de were re Iu‘59<ed

h. The m xture was cool ed and concentrated in vacuo to an oil. Water was
added to the oil, the mxture acidified with dilute HCl and extracted with
ether. The orYa@¥@7ghase was dried with ashy. sodium 1l lpdiilNezQR§ WO

03/ 087092 PCT/ US03/ 11459 125 sulfate a#4 concentrated in vacuo to a solid
resi due. The conpound was recrystallized in 80 nL of ethanol to give 5.8

of pure 3-acetyl Aa%nﬁisa@{ahzﬂ APy’ 0'0‘346%{?& yLiL§ giOP as a solid.
5 1H RII\/R(DIVISOdGl)ZSdl (s 3. 2 % 3 ol %a&ppm Exanpl e 3:

1- (2-{20[ ( 3- Ac¥ty 4%%#@?%@% ﬁsﬂr#r(ﬂdelwﬁozl @ér@énw%) acetic

ani no] - 2- cycl ahaxy| 3@C ey banimd vadmed-th Fslebbyl zﬁllzhfcylfﬁ{dzaerll(?zlf 21 g 41) - i de
oct ahydr o- |nd rboxyl i c ¢l opr am nooxal y

(25a)y Cct ahyd‘r%(%glrﬁogdl &23. Cg‘?%o %Fi:orh lael‘i‘b&yéooﬁln%%mml pur chased

f rom Bacher®) wasnsmsp@@deuelmgié@atur@fbedﬁﬁlﬁoadgﬁg \?1@@{ Q@Leldnba dr%bl _ _
icel/acetone b uL/yool )._was. added follo u ing in
excess |sobuty gﬁgt@&ésm&g I%Jlr]@'g,‘c(%vvaéhe"'sesasggnsmcfl e e ”6‘\%% g&%oved The
m xture was STHPEEES atthRT perrem ihbers L oThece-eater on Afitekus eshwas careful |y

unseal ed af t erci&@9! g profg€ Peen {@4&:‘& EL Q¢ a5, added and washed with
20 saturated sol |8m bi (?;r oca?g%s }% bri ﬁe drldéﬂdg over sodium sul fate,

then filtered Br%'b’r?@ent”PaJt &l (#3%yi ‘?/fe th&cf‘%’fﬂﬁﬁdogiﬂ@dh%f@ carboxylic acid

tert - but yllOestdEmet@-2-pyrrole carboxylate 8b. 'H NMR (CDC1;) d 9.0
(bs,1H), 6.7 (s,1H), 4.3 (g,2H), 2.3 (s, 3H), 2.0 (s,3H),
1.3 (t,3H) ppm.
To a solution of aluminum chloride (50.19 g, 0.376
mol) in dry dichloroethane (580 mL) at 25°C was added
15 slowly acetic anhydride (17.75 mL, 0.188 mol). The
resulting mixture was stirred at room temp. for 10
minutes, then a solution of pyrrole 8b (10.49 g, 0.0627
mol) in dichloroethane (30 mL) was added and the reaction
mixtﬁre was stirred at room temp. for 2h. After an
20 additional 3h at 80°C, the mixture was poured into ice
water and extracted with dichloromethane. The organic
layer was dried with anhy. sodium sulfate and concentrated
in-vacuo to an orange residue. Short plug filtration over
silica gel (30% ethyl acetate / 70% hexanes) gave 7.5 g
25 (60%) of ethyl—3—acety1—4,5—dimethyl—2—pyrrole carboxylate
9b.
"H NMR (CDCls) d 9.0 (bs,1H), 4.3 (q,2H), 2.7 (s,3H), 2.1
(s, 3H), 1.9 (s,3H), 1.3 (t,3H) ppm. |
A mixture of pyrrole ester 9b (8.2 g, 0.0392 mol), in
30 ethanol and 100 mL of 10% potassium hydroxide were
refluxed for 1 h. The mixture was cooled and concentrated
in vacuo to an oil. Water was added to the 0il, the
mixture acidified with dilute HCl and extracted with

ether. The organic phase was dried with anhy. sodium



(6.65g, 29.5mmol, 100% . 1H NWVR (CDC13) d 1.22 (2H,m, 1.38 (2H,m, 1.48
(9H, s) , 25 1.50 (2H, M, 1.66 (2H, M, 1.71 (1H M, 2.02, (IHM, 2.18 -
(1H, m, 2.85 (IH bs), 3.10 (1H M, 3.70 (1H dd) ppm L-CBz-t ¢rit JAut2807
glycine (5.Qg, 11.2mml) was stirred in CH2Cl12 (40nL) . EDC (2. 25q,

11. 7mmol ) and HOBt(l.58g, 11.7 mol) were added and the m xture stirred
30 15 m nute | olution was cannul ated into a sol ut} of 12b (2. 4q,
10. 6nmol) i?(aa-;l@%?%ﬁ(mnu ~and stirceghoverni ght. The rﬂecg'&s?;‘élr‘f‘sevas
nonitored by HPLC observing the consunption of the am ne. The m xture was
concentrated, EtOAc added, followed by a 1.ON aqueous 1 | JAN 2007 WO
03/ 087092 126 SPEFALEFEICL £988entragred cihdasyai bends S0t 14 o1{fALHIBR:- arfd e he

m xture stirredmptiiid lwadl beébisdaantzutiyl sgl MeidreeCRind@Eocoedined. The
| ayers were S&p rated and the or anii Cﬁg'asﬁ hed V\%th N HCL(3X), .brine,
10% pot assi um>c¢&r Boh tpél(r§x§‘7a bf 1 N S REh UMYEE° oV P 8 Ui sul f at e,
filtered and coidelnlr @ised sokidiracuo. Chronat ography through a silica gel

B o ho oo b red- 08 BBy QNER DAY I@IEL: 3.3, (238 PR coter 130

di met hyl - butyry ydro- I ndol e-"2-¢car boxyl'i ¢~ aci

(4.4g, 9.3mml, 88%. 10 'H NMR (CDC13) d 1.05 (9H,s), 1.30 (2Hn), 1.46
(9H,s), 1.50ukafi@1éSH M, 1.94-2.10 (3H M, 2.30 (IH M, 4.18 (1H n,
4.22, (1Hd), Z. dd), 5.05-5.17 (2H dd), 5.30 (1H,d), 7.33 (5H m
ppm Ester 13837(3-64! S ARAEYY- 435 LEre tiea AP ETaLer 2B °3T 8% Nar ged wit h
400ny | OPd( Oldn2 k6] -Hygashesl fadbbl Bahiinee 3, $ -t BpPAsiteRyLUt i | t he

reaction was CO%QRL,% e, Gak Lyfjcu\g@’s!y{fcn%\égg(Py filtration and the filtrate
concentrated

cyclopropylaminooxalyl-butyl)-amide (25a).
Octahydro-indole-2-carboxylic acid 11b (5.0g,

29 .5mmol, purchased from Bachem) was suspended in 200mL

of CHCl; then cooled in a dry ice/acetone bath. H,S0,

15 (120ul/mmol) was added followed by bubbling in excess
isobutylene. The mixture was sealed and the ice bath
removed. -The mixture was stirred at RT for 12 hours.

The reaction mixture was carefully unsealed after cooling
and concentrated. EtOAc was added and washed with

20 saturated sodium bicarbonate soln, brine, dried over
sodium sulfate, then filtered and concentrated to give
octahydro-indole-2-carboxylic acid tert-butyl ester 12b
(6.65g, 29.5mmol, 100%). | )
'H-NMR (CDCls) d 1.22 (2H,m), 1.38 (2H,m), 1.48 (9H,s),

25 1.50 (2H,m), 1.66 (2H,m), 1.71 (lH,m),.2.02, (1H m), 2.18

| (1#, m), 2.85 (1H,bs), 3.10 (1 m), 3.70 (1H,dd) ppm.

L-CBz-tert-butyl glycine (5.0g, 11.2mmol) was
stirred in CH,Cl, (40mL). EDC (2.25g, 11.7mmol) and
HOBt (1.58g, 11.7 mmol) were added and the mixture stirred

30 15 minutes. This solution was cammulated into a solution
of 12b (2.4g, 10.6mmol)} in CH,Cl, (20mL) and stirred
overnight. The reaction was monitored by HPLC observing
the consumption of the amine. The mixture was

concentrated, EtOAc added, followed by a 1.0N aqueous



“in vacuo to give 1-(2-am no-3, 3-di nmethyl-butyryl)-

oct ahydr o-i ndol e-2-carboxylic acid tert-butyl ester 14b 20 (2.8g, 8.4mol,
1009 which was used as is in the next step without further ptfiJAN 20T on.
1H NVR (CDC13) 3:2 ratio of rotaners, d 0.98 and 1.02 (9H, pair of
singlets), 1.20-1.34 (2H,n), 1.47 and 1.50 (9H, pair of singlets),
1.58-1.78 (6H™MR30870999 (1H, m), 25 2.1 (1H .m, 2.3 (1H npcr/@sodigsH, m, 3. 86
and 4.13 (1H,m, 4.32 (1H m ppm L- -cycl ohexyl gl ycine(3. 0g,

10.3mmol ) in CH2C12 (30mL) was treated with EDC (2.07g, 10.8mmol) and HOBt
(1. 659, 10. 8nmBalykiadtscdiuml 81  Qo14bidH Reshe Th&t3Pe raASYrbaENg M Xture was

added to a sol ut| in CH2C12 (20nlL) and stirred at
RT, nonitori ng™% niﬁ]nﬁ‘}% oﬁg‘(r)zf %é‘%ﬁegwlﬁlg[@ t PERENCTISRISFe sodium sal t
sol uti on was ddgedsumnd sapbhrdr-ddBang e loeysrhi glphesaevddBied whsh consunmed

(several hourg‘)N‘ﬂf'cﬁn(lBﬂDnﬁ: rénglol%y HPLG, & gag%lgaggpi}h VQ&% 37092 127

PCT/ US03/ 1145 e reac I'oh 'm xture was was (3X)
brine, 10%YottEss dmiehoyenasedidx) subfatehr £hkenedeand|rdoadentyatedsodi um

sulfate, filte CRRG HARAGYA- Ihe.goldd duct obtai ned
was recrystal l{fggéggom@ﬂogﬂéé@%ﬁg%% %B a s H C§|és%slolp3|5%g t he conpound

in hot |PA and‘103887 My IweeEe St Q?«AP?H%NFE‘P‘IYCBFW&PI“%%T% ed to precipitate

-out. Cold fi |tdﬁﬂétﬁpléﬁdﬁ¥%§EﬂLdbﬁaﬂgdfé“XKﬁfQé d-da2bbRylic acid

benzyl oxycar bo A cl phexyl - ac amn

di net hyl - butyrp%ﬁ oc{%g]hye 2 18;11)% 4%a%§>?§/‘n1 cQg%ld tert- 10 butyI ester
15b as a sl i dE- maar\mcwo@is)oa (H8) ( 1H,39) (24,193 (9BFSJ9H,5)12-1. 32 (5H,

M, 1.43 (9H, 8) 5019597 LsfOnf 12H9M 2 1o 932ni0 439 Mu m), 4.18
(1H, m), 4.22, (1H,d), 4.28 (1H,dd), 5.05-5.17 (2H,dd),
5.30 (1H,d), 7.33 (5H,m) ppm.

Ester 13b (4.0g, 8.4mmol) was stirred in EtOH (40mL)
15 charged with 400mg 10%Pd(OH),/C. H; gas was bubbled into
the suspension until the reaction was complete. Catalyst
was removed by filtration and the filtrate concentrated
in vacuo to give 1l-(2-amino-3,3-dimethyl-butyryl)-
octahydro-indole-2-carboxylic acid tert-butyl ester 14b
20 (2.8g, 8.4mmol, 100%) which was used as is in the next
step without further purification.
'H-NMR (CDC1;) 3:2 ratio of rotamers, 4 0.98 and 1.02
(9H, pair of singlets), 1.20-1.34 (2H,m), 1.47 and 1.50
(9H, pair of singlets), 1.58-1.78 (6H,m), 1.99 (1lH,m),
25 2.1 (1H, m), 2.3 (1H,m), 2.4 (1H,m), 3.86 and 4.13
(1H,m), 4.32 (1H, m) ppm.
L-CBz-cyclohexyl glycine (3.0g, 10.3mmol) in CH,Cl,
(30mL) was treated with EDC (2.07g, 10.8mmol) and HOBt
(1.65g, 10.8mmol) and stirred for 15 minutes. The
30 resulting mixture was added to a solution of 14b (3.32g,
9.8mmol in CH,;Cl, (20mL) and stirred at RT, monitoring
consumption of amine by HPLC. 1.0N glycine sodium salt
‘solution was added until all L-CBz-cyclohexyl glycine- OBt

was consumed (several hours) with monitoring by HPLC.



2.20 (1H,m, 3.98 (1H M, 4.12 (1H M, 4.22 (1HmM 4.55 (1Hd), 5.10
(2H, M, 5.27 (1H,d), 6.25 (1H,d), 7.35 15 (5H, M) ppm CBz ester 15b (3.0g,
4.9mvol ) was stirred in EEOH (25nm) and charged with 300ngy 10%P11(J '
H2 gas was bubbled into the suspension until the reaction was ~ conplete.
Cat al yst was renoved by filtration and the 20 filtrate concentrated

i n.vacuo to Gyv¥esekr0b2- (2- am no-2- cycl ohexyl -acetyl am n S ITUSO3/11459

3, 3-di net hyl - butyryl]-octahydro- indol®72~carboxylic aci AR S -‘butyl ester
16b (2.34g, 4.9 mol, 100% which was used as is in the next step vvi:nhout
further purification, .25 1H NVR (CDC13 1,08 (94, s), 1.10-1.25 (7H m,
1. 44 (9Hi,o s) ?‘ﬁi.%%i‘-cf.l?% ‘t‘h’ﬁﬁrﬁ)waa.“@&)“(egrr”rﬁq} 12.%87“%12'%3?8; 2.30 (1H m,
3.21 (1H n), »r2ee,( LBnpotassIdim( &kkwf)natlé.(SQ) , (aginld, ﬁicbineg. Qﬁ;ﬁé&j@)ld?)pgm N
3-acetyl -4, 5-di net hyl.- 2- | e boxylic.acid 1 (2. .7 mo
in DVF(56 nl) g\‘/\’ﬁng ‘%ldé%’t“eg‘yﬁ e’E%%[te(%%ﬁ‘,i ?ﬁcz?n%ﬁ%‘ﬁdoé%dv " (2.20g,
14. 4 nmmol ) an@hestdlidedredudRT obppindl magutresryshalhezddbEres. 28y, 13.0 n’m)lj)
in DMF (10gL) d .3 Hhene Q0 m : [ angd, noni t or ec
by HC The %1-‘3’%%2?6“’5%3 'fhlb%A&N&t’zéﬁggl%ﬂé;é sEobes ?‘qlg%f %ﬁ 93/ 11459 -
concentrat ed PANREWBLSF helPvdivs ¥8Fide Produet (HETrted e rylepépHEt$odi um sal t

aqueous sol ut b@h. wassladdeterttiioh abforRUCLSHANB0Q) est al (36 was consumed
(several hour ture was ¥vas?ﬁ%d with INHCL (3X), brine, bicarb

(3X), 5 and b?’%aﬁ@:’rﬂte’%%]r§??3€c?“8€8f SO RPSI PEEEY I FI 4 dd’ and

concentrat ed dangEicbuPurylli-catabydtdindulé- 2 clrbokypldigeiaf tetd-i ca. gel

- (25%A Hex) ablepred L0868 dB83%0oPial-(2-
lH-NMR (CDCl3;) 4 0.98 (1H,m), 1.03 (9H,s), 1.12-1.32 (5H,
m), 1.43 (9H,s), 1.59-1.79 (12H,m), 1.93-2.10 (3H,m),
2.20 (1H,m), 3.98 (i1H,m), 4.12 (1lH,m), 4.22 (1H m) 4.55
(1H,d), 5.10 (2H,m), 5.27 (1H,d), 6.25 (1H,d), 7.35

15 (5H,m) ppm. ' .

CBz ester 15b (3.0g, 4.9mmol) was stirred in EtOH

(25mL) and charged with 300mg 10%PA{(OH)./C. H, gas was
bubbled into the suspension until the reaction was
complete. Catalyst was removed by filtration and the

20 filtrate concentrated in vacuo to give 1-[2-(2-amino-2-
cyclohexyl-acetylamino)~ 3,3-dimethyl-butyryl]-octahydro-
indole-2-carboxylic acid tert-butyl ester 16b (2.34g, 4.9
mmol, 100%) which was used as is in the next step without
further purification.

25 ‘H-NMR (CDC1l3) 4 1.08 (9H,s), 1.10-1.25 (7H,m), 1.44 (9H,
s), 1.50-1.78 (10H,m), 1.94 (2H,m), 2.07 (2H,m), 2.30
(1H, m), 3.21 (1H,m), 4.22 (1H,m). 4.34 (1H,m), 4.52
(1H,d), 8.04 (1H,d) ppm.

3-acetyl-4,5-dimethyl-2-pyrrole carboxylic acid 10b

30 (2.5g, 13.7 mmol) in DMF (56 mlL) was treated with EDC
(2.75g, 14.4 mmol) and HOBt (2.20g, 14.4 mmol) and
stirred at RT for 15 minutes. Amine 16b (6.23g, 13.0
mmol) in DMF (10mL) was added, the reaction mixture

stirred at RT and monitored by HPLC. The mixture was



: - - - di - - 2- bonyl ) - am no] -

{2-[(3-acetyl -4,5-di methyl -1 H pyrrol e-2-car

2-cycl ohexyl -acetyl am no} - 3, 3-di met hyl -butyryl) 10

othlhydro- %/'ndol e-2-carboxylic acid tert-butyl ester 17b. 1H NNE{‘I(Z%:IZ&I)I d
0.94 (9H,s), 0.99-1.33 (6H M, 1.42 (9H, s), 1.45-2.22 (16H, n)4 Ze Q)
(3H,s), 2.28 (3H,s), 2.55 (3H, s), 4.30 (IH M, 4.39 (1H M, 4. 68( )
5.00 (1H, ), WPP3855021H d) ppm 15 tert-Butyl ester 17b ¢SrH@sndse Sm) )
was stirred in CH2CL2 (20nL) in an icel%E’at'h and TFA (20nL) was adde I
slowy. The m xture was warned to RT and stirred until ester was no | onger

i | tinmes
HPIcGncdaithert daoli Heng- R den&PRE 8aLI AL £d 1 B YACUO, Sgyer a
?g;)e.rv(l\a/gs?yof tti(IaICZO res'_dljal TFA V\ES rem)ved‘%ln \?actl-]o(io give 1-(2-{2-[(3-

' il all

acetyl -4, 5-di met Ryt =1 BPYHFoF -2 2qupHtsh PP} uaheh ofrs2added unti
cycl ghexyl - aceeykass rajing, Bsﬂbrmisbydzasbtﬂoylémh%d ggstegta#lin Ck};ousrg » The oh vas
used in the nept-cfid e kBT Eh BT SR L0 T alnb o Pieratel Hoid 18b 11 om
above in CH2C12RE2Rrife, khsn dwiedt etlen/visbld.iﬁh_l:'rsézpl\(ﬂaﬁgw ﬁiqé;aggd,stggllarl ed m?r:) I ;?T
and HOBL (0 780 e e e e e IS e b o SBot ATr o 15

0.78qg, 5,1 m _
%”ﬁulf? é Am'%é-%%lﬁ;?@r 6%%;-‘%%?&66% aéifdorded GpOdpy| @ismeod Ak (£950nmy, 5.1

o b e g AR 8 P ashg e iboiyy) Sl L OP
Li ebj Ann. em \ 183- , . .y
ggéni}gs}_gf telrg‘é’g‘g&hei‘y?t‘%‘}ﬁ\tryééﬁifn°)\7\é'63?@%2-%1&3@3/ 11459 - 129

2(18), 276392792yalviroH2@IC) {-Rocathompas casetnt aad-blg1 Bixiungpstirred at
RT overnight. Thensl X&) 8% RAUTSE <), 0.99-1.33 (6m.m). 1 .42 (9H,

s), 1.45-2.22 (16H,m), 2.24 (3H,s), 2.28 (3H,s), 2.55

(3H, s), 4.30 (1H,m), 4.39 (1H,m), 4.73 (1H,d), 5.00

(1H,m), 11.30 (1H,d) ppm.

15 tert-Butyl ester 17b (3.0g, 4.68 mmol) was stirred
in CH,Cl> (20mL) in an ice bath and TFA (20mL) was added
slowly. The mixture was warmed to RT and stirred until
ester was no longer observed by HPLC. Added toluene and
concentrated in vacuo several times (3X). Most of the

20 residual TFA was removed in vacuo to give 1-(2-{2-[(3-
acetyl—4,5—dimethyl—lH-pyrrole—2-carbonyl)-amino]—2—
cyclohexyl—acetylamino}—3,3—dimethy1—butyryl)—octahydro—
indole-2-carboxylic acid tert—bﬁtyl ester 18b as a pink
solid which was used in the next step without further

25 purification. .

Crude acid 185 from above in CH,C1l, (20 mL) was
treated with DIEA dropwise and stirred at RT ﬁﬁtil fuming
ceased (from quenching excess TFA). EDC (0.99g, 5.1
mmol) and HOBt (0.78g, 5.1 mmol) were added and the

30 mixture stirred for 15 minutes. 3-Amino-2-hydroxy-
hexanoic acid cyclopropylamine 19b (950mg, 5.1 mmol,
prepared according to the methods described by U.
Schoellkopf et al., Justus Liebigs Ann. Chem. GE, 1876,
183-202, and J. Stemple et al., Organic Letters 2000,



onto i N HC1l/ Et OAc, the organic |ayer washed with 1N

HC1L (3X), brine, sat'd

NaHCO3 (3X), and brine, then dried over 5 sodium sulfate, filtered and'
concentrated in vacuo. Purification through a plug of silica gql
with 100% CH2C12 --"1%keOH CH2Cl2-->>>2%kO0H CH2Cl2 afforde é 0g (85%

for two steps) of 1-(2-{2-[(3-acetyl-4,5-
di met hyl -1 H pybosds@m2- car bonyl ) - am no] - 2- cycl ohexyl

acetyl am no} - 3, 3-di net hyl - butyryl) - oet abhydr o-i ndol e-

10 pcrusoes 1449
2- car oxy

acid[ 1- (cycl opr opyl car banoyl - hydr oxy- net hyI) butyl] am de 20b. NI\/R 1H NWVR

CDC13-) d 0.50 (2H, 1H 1) 4H 0. 93
ESH, m 1 03 (%fﬁgij i%5’22 % ( tﬁjmﬁ‘%@ H ﬁi a egoa"%‘go%i ?)18H M, 2.25
(3H,s), 2,26 nizkusd, stlr&‘r@d(a’ﬂi-l RY) pvarilghtlH, The 1@xB8ranchs3potrédH, bn),

4.10 d 4.21 H, t ; 4. 67 d
4. 71 ?QH pai rog%: élg%{ et%ts':?ﬁé Qé’% %ﬁnﬁﬁg)%g&% VSQS eé ‘g%th( (fﬁHHpal r of o
doubl ets) ppm(3X0. mﬂe\'lesolsaticbrﬂa@floED@X()?,Sa% bri-ggc 2themodyied qyiey  Et OAC
(98 nl) was a%faquiﬁemﬁt@ohph&%d( 1&&%oncé§t§mel Inivhdby EtOAc (52 ni).

Dry DMBO (75 ni) was added, the m xture cooled to 7C and dichl oroacetic
acid (10.97 rﬁPrlf?s%a‘?ﬁ%’i FW?P%P(? PLERCH SHhife iR GHHERRysB quickly as
possi bl e al | owigog theit enpenaiesie op,gn-Re>>1rMoar ¢ian, 2¥€ordée i ce bath

was' r enoved anjd t he f%)gg%rgwsgt%ﬁg fPr drpf,ny%g

di sappear ance ot Sob° ure s°% o0l

owed conpl ete
B}Ié?fozlrsre‘% addi ng 1. ON HC1

(200 i) to quidmekheb-GubrkFyle-88rpossiblasingltfowycidianilng the tenp. to
go above 23C. cBas;hg[g 1§, b 2yl chR8-MAShET ) Wb EiL iR 8L s { &) odr i €d over

sodi um sul fat e, and concentrated’in vacuo.

Purification through a

silica gel pl LFg’r(DS?M%‘U%ﬂl (eyved onpp ey -hypr erdatethyhhi t e sol i d

whi ch was butyl]-amide 20b.

NMR ‘H-NMR (CDCls) d 0.50 (2H,m), 0.67 (1H,m), 0.75
(1H,m), 0.85 (4H,m), 0.93 (8H,m), 1.03 (3H,m), 1.22
15 (2H,m), 1.30 (3H,m), 1.50-2.03 (18H,m), 2.25 (3H,s), 2,26
' (3H,s), 2.60 (3H,s), 2.71 (1H,m), 3.89 and 3.91 (1H,bm),

4.10 and 4.21 (1H, pair of singlets), 4.38

(1H,m), 4.52

(1H,m), 4.67 and 4.71 (1H, pair of doublets), 4.80
(1H,m), 6.95 and 7.00 (1H, pair of doublets) ppm.

20 To a solution of EDC (38.2g. 199.2 mmol) in dry
EtOAc (98 mL) was added keto-alcohol 20b (10.0g,
13.3mmol) in dry EtOAc (52 mL). Dry DMSO (75 mL) was

added, the mixture cooled to 7°C and dichloroacetic acid
(10.97 mL, 133 mmol) in dry EtOAc (31mL) was added as

25 quickly as possible allowing the temperature to go no

higher than 25°C. The ice bath was removed and the

mixture stirred for 15 minutes. TLC showed complete

disappearance of 20b. The mixture was cooled to 15°C

before adding 1.0N HCl (200 mL) to quench as quickly as
, .

30 possible without allowing the temp. to go above 25°C.

The organic layer was washed with water (3X), dried over

sodium sulfate, filtered and concentrated in vacuo.

Purification through a silica gel plug (100% CH.Cl, --
>50%EtOAC/CH,Cl,;) afforded a white so0lid which was



-1 1 JAN 2007 WO 03/087092 PCTI US03/11459 - 130 stirred in Et20, filtered
and dried in vacuo to renove residual dinethyl sulfide and dichl oroacetic
acid. Obtained 7.49 g (75% of desired 1-(2-{2-[(3-acetyl-4,5-4:19 JAN 2007
di met hyl -1 H- pyrrol e- 2- car bonyl ) - am no] - 2- cycl ohexyl 5 _
acetyl am no} -3, 3-di net hyl - butyryl ) - oct ahydr o-i ndol e- 2- carboxylic
aci d( 1- cycl op™&HirEPA2nooxal yl - but yl ) -butyl )- ami de 25a. 2Hrdb®1(&DCL3) d
0.61 (2H,m , 0. 82 (2H, d) , 0.91 (3HI3F)-, 0.97 (7H s), 1.05 (3H m,
1.20 (2H M, 1.32 (4H m, 1.50 10 (SH,m, 1.68 (5H, M, 1.79 (3H, ), 1.89
(3H M, 2.01 (dthr iR. #8of 1ﬁmerea 223 d3buSin Bckd {IBehbe2. 37 (1H M,
2.59 (3H s), 278@1?%4 41 (1H m h(llHt) (1H,d), 4.91

6

(1H, m, 5.31 (iff Sl ShE 549 am? %‘sc (’{PFC?PrlGaé?l‘?ﬂpm 15 Exanpl e 4:
3- Acetyl - 1H-i nolmtaaﬂzdcarzimwl ns%aojﬂdd(aeyﬁédahexylfi{li((32a(:éty1 4,5-

cycl opropyl am I carb octa

c;r bolrcl)yl f 2, 2-% g‘:t%ﬁfx 11? rIogar aa)élb%?yr?etaﬁx %ncd’gloﬁﬁ’“(]?@a)

BOC- L- Cct ah@dr@cﬂwdmﬂen@-@aﬁbdnyéﬂwlabum éetaﬂlgydroﬂnﬁdsﬂm}lz— pur chased

from Bachen), WBSH NS hD QQ) i ater/ice
bat h. I\I—rretrr)hyl ror phol ?ﬁg&q B °§Qldyr°pgtgntﬁ,j’%§%ggn¥r%%§&t§g’s TR ol | oved by

addi tion 25 of ‘%aPyBCP(lleq 7.29, 13.8 mmole). The ice bath was
renoved and t hei-weRctdoan,std ro.ed MHIRIIS forsd hmeys),undar (B, )l n a separate

k5 SR BRI Ry g S e Lo
10 (5H,m), 1.68 (5H,m), 1.79 (3H,m), 1. 89 (3H,m), 2.01 (1H,
-m), 2.18 (1H,m), 2.23 (3H,s), 2.24 (3H,s), 2.37 (1H,m),
2.59% (3H,s), 2.78 (1H,m), 4.41 (1H,m), 4.56 (1H,t), 4.85
(1H,d), 4.91 (1H,m), 5.31 (1H,m), 6.90 (1H, broad), 7.03
(1H, broad) ppm.
15
Example 4:
3-Acetyl-l1H-indole-2-carboxylic acid (cyclohexyl-{1-[2-(1-
cyclopropylaminooxalyl-butylcarbamoyl) -octahydro-indole-1-
carbonyll] -2, 2-d;methyl-propylcarhamoyl}—methyl)—amide
20 (39a).
BOC-L-Octahydro-indole-2-carboxylic acid 21b (3.4gq,
12.6mmol, purchased from Bachem), was suspended in 30 mL
CH,Cl, and cobled in a water/ice bath. N-methylmorpholine
(3.0 eq., 4.2 mL, 38 mmol) was added followed by addition
25 of solid PyBOP (1.1 eq., 7.2g, 13.8 mmole). The ice -bath
was removed and the reaction stirred at RT for 1 hour
under N;. In a separate flask, 5.8 g of 3-amino-2-
hydroxy-hexanoic acid cyclopropylamine 19b was dissolved
in 30 mL of DMF and 10 mL of CH,Cl, at RT. The acid
30 (21b) /PyBOP/NMM solution was cannulated into the solution
of amine 19b along with 20 mL of CH,Cl, The reaction was
stirred at RT for 16 hours, then quenched with aqueous
sodium bicarbonate solution and concentrated in vacuo.

The residue was extracted twice with EtOAc. The combined



30 (21b)/ PyBOP/ NW sol uti on was cannul ated into the solution of amne 19b
along with 20 nL of CH2Cl12. The reaction was stirred at RT for 16 hours,

t hen quenched with aqueous sodi um bicarbonate sol ution and $dniA@W0&t ed i n
vacuo. The residue was extracted twce with Et OAc. The conmbined 1 1 JAN
2007 WO 03/087092 131 PCT/US03/11459 - organic |ayers were washed vvith
10%citric a tion, saturated sodium bicarbonate wat er

X), then br:\‘#]fgﬁ rlb&ed over sodium sulfaate, filtered, an "Jé%%&‘g%trat ed |n
vacuo. Flash chromatography on silica gel 5 eluting with 30 % Et QAc/ hexanes
to 100% Et CAc gave 4.35 g of 2-[1-(Cycl opropyl carbanoyl| - hydr oxy-net hyl) -
but yl car banoy Py 98-t aRFd LSS i WRFS! é’th%darWﬁéRng derdctarid sphtyiotest er 22b.

|6C/9|¥B( ':\J)/r—lHt)_ 4%%6‘211aﬂ\éd"|sodﬂ\§16 ﬁcaitbrlbﬂé@ 66D6H:Hn, dwgté? (52bdj)£T)tlhé55‘L97g (7 iH n,

s . 59- 1.
(5H, M, 1.93 C3HM ]arég%om%asﬁé}umféfg%iﬂﬁ % ,m, 3.8 (1H, bs),
3.98 (1H, bs) &oﬁéeﬁtr&téﬂl—hmr)vad'anOFldshH,cherma?cobr@ﬂhiybtsn) sppmaa@cr ester 22b
(4.35 g, 7.43 di ssol 2 f n ed in an
i ce water Bath[mgqsag‘m_v‘}"@%%-1 ﬁ@ AE\\/%?QC{&I %‘garg%r@(’s‘% ?ﬁ%é:ététv gb%og’]ermved and -
the reacti onofag- &l (Gwedopxrryd caripamdRl - hSr@-tD}&hMUYlhe BOC group renoved
after 30 m nUtb%%yl&fxtb%Eno}lP—%Huah%éréﬂuﬂfolelf)l&aex%%xy@§c agdded.and the

reaction was concentrated ness and used as is in the next st ep.

L- CBz- tert- byt gefi}:ﬁ'-”néz’(?, Lfd&‘s o bty ifrHcreEl® 3 (25 nl) was treated
with solid PyBoRp& Rgpcﬂaa 8 on®d )(2ang) , D.BEA (2H/mnl,0.9183amh) in 5 nL of

gl:(ZjClZ Ttl% balt 94% enyv;dl %’%MQ ) 'eitcab ofpAas ail&weld fo warmto RT
.(3H,m), 1.93 (2H,m), 2.10 (1H,bs), 2.22 (1H,m), 2.7
{l1H,m), 3.8 (1H,bs), 3.98 (1H,bs) 4.02-4.2 (3H,m), 5.80
(1H,s), 7.1 (2H,bs) ppm.
BOC ester 22b (4.35 g, 7.43 mmol) was dissolved in
15 25 ml of CH,Cl; and cooled in an ice water bath. 25 mL of
TFA was added dropwise, the bath was removed and the
reaction was allowed to warm to RT. TLC showed the BOC
group removed after 30 minutes. After 1 hour, 25 mL of
toluene was added and the reaction was concentrated to
20 dryness and used as is in the next step.
L-CBz-tert-butyl glycine (3.16g, 11.9 mmol) in CH,Cl,
{25 mL) was treated with solid PyBOP(6.7g, 12.9 mmol) and
DIEA (1.7 mL, 9.8 mmol) in 5 mL of CH,Cl,. The bath was
removed and the reaction was allowed to warm to RT and
25 stirred for 50 minutes. The crude free amine was
dissolved in CH,Cl,; (25 mL), treated with DIEA (3.5 mL, 20
mmol) and then the mixture was cannulated into the Cbz-L-
Tbg-OH/ PyBOP solution with additional CH,Cl; (40 mL)
added and the mixture stirred overnight. After 21 hours,
30 the reaction was quenched with saturated sodium
bicarbonate solution and concentrated. The residue was
partitioned between EtOAc and water and extracted twice
with EtOAc, the combined organic layers were washed with

0.5N HC1l, saturated sodium bicarbonate, water, and brine



- 25 stirred for 50 mnutes. The crude free am ne was dissolved in CH2C12
(25 nm.), treated with DIEA (3.5 nm., 20 nmol) and then the méture was
cannul ated into the Cbz-L- Tbg-OH PyBOP sol ution with addi t 1 dnéAN &0 c12
(40 ML) added and the m xture stirred overnight. After 21 hours, 30 the
reacti on was quenched with saturated sodi um bicarbonate sol ution and
concentr at ed. whhwe/s7eei due was partitioned between Et OAC pafidsidisey and
extracted twice with EtOAc, the conbifiéd organic | ayers were washed with
0. 5N HCl1l, saturated sodium bi carbonate, water, and brine 1 1 JAN 2007 WO

03/087092 - 133@@9@93&;&4%& t%ﬁ%aggl epllq\éggds%gl umsul fate, filtered,

and concentrated in vacuo. mat ography on Sld] ica gel eluting
with 2 % MeOH EpeyRntrated %WE{ @GA@sfaver apazogragipoom silica gel

(1-{2-[1- (Cycl epaoiy GRERAIRY MebY @R BBINW MeBH/Etoac gave 4.2
but yl car banoyl ] - oct ahydr o-i ndoI e-|-carbonyl }-2, 2- di nethyl -pr opyI ) -carbam c

aci d benzyl est&#o&5. LT l-(hyFionsgpyicathamoxl gasirexy 1RetNVR) { CDC13) d
0.55 (2H, M5 ObdEylcakbaheoyD. -88tél'ﬂﬁrto)—;nd91@&—(c9.k‘b6ﬂyl}1222—1 41(5H, M, 1.71

(15 ) 4. 2.4 20 1oty o] st el nd AL SRIN ol St 7 50

6. 75(1H m 6. 8B{HH ﬁﬁS . IBH 5H>#). 3ppm Cbz ester 23b (4.2g9, 7.2mml) was

stirred in Et Og_pR0 @ﬂa&l ngd d lsashed yyth He. B0Qr0 @fggl C was added
15 with EtOH (100 m_é‘h ] ﬁ reaction V\%yls ush(ed V\nr)‘r?h Q%gdéeft under an
£),

H2 at nosphere 8v% nfi® AQf*tz@r 118l (R, 1t7ri‘e (PEaBY i dﬂ9§va52f¥ iMtered and

concentrat ed, azepir.apedzsfu)r,Sk. v {1, GHBCN gmnﬁ\/\mi h 4Cbi2 Clids and

(1:8800/()ent rated i N yacuq (Eg’nﬂr’ow-g&d nt er(rlrEdI{l)alt % fLee 1a5m(51§ n(1)3 262 7. 2mol ,
(l1H,m), 6.75(1H,m) 6.85(1H,m), 7.33 (5H,m) ppm.

Cbz ester 23b (4.2g, 7.2mmol) was stirred in EtOH
(50 mL) and flushed with N, 800mg of 10%Pd/C was added

15 with EtOH (100 mL). The reaction was flushed with H, and
left under an H; atmosphere overnight. After 18 hours,
the reaction was filtered and concentrated, azeotroped
first with CH3;CN then with CH,Cl, and concentrated in vacuo
to proVide intermediate free amine (3.26g 7.2mmol, 100%)

20 which was used as is in the next step.

2- (1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate (TBTU, 2.45g, 7.6 mmol) was combined
with DMF (20 mL) and CH,Cl, (10 mL) and warmed slightly
(45°C) to dissolve all solids, then cooled in an ice water

25 bath. ‘A solution of L-CBz-cyclohexyl glycine (2.2g, 7.6
mmol) in CHyCl, (30 mL) was added and the ice bath was
removed. The reaction was warmed to 35°C for 5 minutes.
N-methylmorpholine (1.5eqg., 1.05 mL, 9.5 mmol) was added

" and the reaction stirred at RT for 30 minutes. &

30 solution of the crude amine (2.85g 6.32 mmol) obtained
above in CH3Cl; (20 mL) was cannulated into the reaction
with additional CH,Cl, (20ml:) and the reaction was stirred
at RT overnight. After 19 hours, the reaction was

quenched with saturated sodium bicarbonate solution and



.20 which was used as is in the next step.

2 (1H benzotriazole-l-yl)-1,1, 3, 3-tetranet hyl uroni um tetrafl1 9@ te
(TBTU, 2.45g, 7.6 nmol) was conbined with DMF (20 nlL) and CHZC ?g@

and warmed slightly (45C) to dissolve all solids, then cooled in an ice
water 25 bath. A solution of L-CBz-cyclohexyl gl yci ne (2.2g, 7.6 mmol) in
- CH2C12 (30 mg), gdded and the ice bath was renoved. The reaction was
warmed to 35 ?or .g) m nutes. N-nethylypy phol i ne (1.5eq.l:CTfsﬂf§1ﬂ, 9.5
mmol ) was added and the reaction stirred at RT for 30 m nutes. A 30
solution of the crude am ne (2.85g 6.32 mmol ) obtained above in CH2Cl2 (20
m.) was cannulcaneentngtedt Heheg easti fon wag phrtiddionedngtwEd2BLOA20N) and t he

reaction was shisl 8%y ahaRhQuetnh WilicAld 8 sk9aROUrFhe LhfniRaCt i ON was
guenched with saturated sodi um bi carbonate solution and 1 1 JAN 2007 WD

03/ 087092 PCTrugeBia 1ayers Wers wephrPmtitht RPN Fhé- redt¥asehas partiti oned

bet ween :Et QAc so@ﬂ&n%&%ﬁb@xﬁﬂ:e@ﬁ%&@@i@ﬂﬂ)w O&éMvﬂélﬂeEtﬂMugsTwh@%élonblb ned
organi c | ayers were washed w 0.5N HC1, . saturated sodi.um bi carbonate,
® oter YR e

water (4 x): et e aARaE EO&C RtT gvﬁﬁgf?néfbb\"&erﬁnd t he
conbi ned or gamizeBe@\erieh wakhed dnied dudrnepdiin edlozes, Fadceredsul f at e,

[irered, end-coentiaed: Biash SLARLonEag OB S ga oel el uting

[ Cycl ohexyl (]?1(1211[191 Wighcl ob MOV cGHASAmpp| 4 1% MeOH/CH2CL, gave 2.8g
hydr oxy- met hyl Je1 Ryt ¥4 car[eél@mﬂécy@cmhwdf[@ '(@sd&o%rbp%lcarbdmoyl-

car bonyl } -2, 2-di_net hyl - ﬂyl car banpyl ) -neth carbam c _acid benzyl ester

24, LG O\ HYET e me bl [ uty3 gagbanayy) ; E(*@ﬁéﬁ?s}n@l@ 55 (2H,m), 0.74
(2H, m, 0.88 (cHpbhyl})-L,02a{HNy) rpRophlkabbat@AN -meYhyll.-@4rbaidar), 2.12
(2H m, acid benzyl ester 24b. LC/MS M+H = 724.2, M-H = 722.3.

'H-NMR (CDCl;) & 0.55 (2H,m), 0.74 (2H,m), 0.88 (3H,t),

1.02 (94,s), 1.1-1.65 (22H,mm), 1.94 (2H,m), 2.12 (2H,m),

15 2.68-2.7%9(1H,m), 3.98-4.27 (4H,ﬁ1), 4.46-4.6 (1lH,m), 4.68
(1H,d) 4.55 (1H,d4), 5.10 (2H,s), 5.40 (1H,s), 5.62
(lLH,m), 6.96-7.1(2H,m), 7.3 (5H,m) ppm.

Cbz amine 24b (2.8g, 3.9 mmol) was stirred in EtOH
(60mL) and treated with 520mg of 10%P4d/C in EtOH(100 mL).

20 The reaction was flushed with H; and left under H,
atmpsphere overnight. After 19 hours, the reaction was
filtered and concentrated, azeotroped with CH,Cl, and
concentrated to obtain the intermediate free amine (2.33g
3.9mmol, 100%) which was used as is.

25 3-Acetyl-1H-indole-2-carboxylic acid 25b(67mg, 0.33
mmol) in CHzCl, (2 mL) and DMF (2 mL) was treated with EDC
(69mg, 0.36 mmol) and HOAT (123mg, 0.39 mmol) dissoleved
in CH)Cl;(1 mL) and DIEA (160 ul, 0.9 mmol) and stirred at
RT for 5 minutes. Crude amine obtained above (175 mg,

30 0.30 mmol) in CH,Clz( 5 mL) was added via cannula and the
mixture stirred at RT. After 46 hours, the reaction was
quenched with 0.5N HCl and concentrated. The residue was
partitioned between EtOAc and water, extracted twice with

EtOAc, the combined organic layers washed with 0.5N HC1,



- 15 2.68-2. 79( 1H, 3.98-4.27 (4H,m), 4.46-4.6 (1H ), 4.68 (1H/d) 4.55
(1H,d), 5. 10((2Hn)s) 5.40 (1Hs), 5.62 (1H M, 6.96-7.1(2H i1 JAR 206H m
ppm Cbz amine 24b (2.8g, 3.9 nmol) was stirred in EtOH (60nL) and treated
with 520ng of 10%°d/C in EtOH(100 nL). 20 The reaction was flushed with H2
and | eft under H2 atnosphere overnight. After 19 hours, the reaction was
filtered and ¥&Pee§18%2at ed, azeotroped with CH2Cl2and coa@—ﬂﬁgog,ﬁu@d to
obtain the internediate free amne (2334 -3.9mml, 100% which was used as
is. 25 3-Acetyl -l Hindol e-2-carboxylic acid 25b(67nmg, 0.33 mml) in CH2Cl2

2 nmL d DVFw. x *in@a i r 668908, 3 ) and HOAT
§123n%, %0, 39 rrgiﬂ)fg:ﬂé? slvgl%evé% Eﬁ%\gﬁtz%%g%& m%’ and s%llE%t‘%mgo ul, 0.9 mol)
t

and stirred a T8 B GRRCERETAGRGd oF Hfth EnEPRafvEaPEb e (175 ng, 30

0.30 mml ) in &RCE2§ed dytingswatidedont a:d:anmuﬂa@orﬁflidowegav@ xture stirred
at RT. After 4 he reactl n.was h 0.5N HC1 and

che
concent r at ed. %’ue réZ%%Le Was SCPRF T DR ebg . "E EARH wat er,
extract ed t¥i cécwdliohexE -OAc, {2t he- cyrbbpesbydcgabimoylayedasomashed wi th 0.5N

HC1, 1 1 JAN 219%1,1\/\009@5,%9%0};%40 e%ggp/ 44400 1 . %rgé@“%, %Shbri ne

then dried over, sodiumsulfate
chr omat ogr aphydﬁ??thé’ﬂﬂ”é%?yd@lar@f&ﬁiﬁlﬁgm%hﬁ]Eﬁl@aﬂ@e t26b5 F/EA/@@—ME GAc gave

166ny (71% of 78 .aGetyl -1 Hrisndol eor- ﬁ@réoopsyhl 8.861@ 5

| oh I 13 2- cycl opr | car barmoy! - hydr oxy-
Lg%/(r:\ylo) e)t;ﬁtyl(caﬁat?t%ée% =Tt ghp ?f“aﬂ WRfol R 2o A0F ) te desired

di et hyl - pt®pypboaidganoyl ) - met hyl ] - am de 26b. FI A I\/IS MrH = 775. 4, M]Ij = .
773.4, HPLC RT 8. 7§eéo8aﬁ%h(3% 9&@5&%%&8”?6 5)1 was 1sso?. éStnent or €

desired
dry EtOAc (6 mL), treated with EDC (605 mg, 3.15 mmol),

dry DMSO (3mL) was added and the reaction was cooled to
7°C. A solution of dichloroacetic acid (175 ul, 2.1 mmol)

15 in dry EtOAc (1 mL) was added over 1 minute with a slight
exotherm. Additional EtOAc (2 mL) was added and the ice
bath was removed. After 1 hour, the reaction was cooled
to 10°C, quenched with 1.0N HCl (2 mL), then extracted
twice with EtOAc. The combined organics were washed with

20 water (4 x) and brine, then dried over sodium sulfate,

' filtered, ‘and concentrated. ‘Flash chromatography on
silica gel eluting with 25% EtOAc/CHxHQ to 100% EtOAcC
- followed by dissolving in CH3CN/water and lyophilizing
gave 139 mg (86%) of 3-acetyl-1lH-indole-2-carboxylic acid

25 (cyclohexyl—{l—[z—(1—cyclopropylaminooxalyl—
butylcarbamoyl)—octahydro—indole—l—carbonyl]-2,2—
dimethyl-propylcarbamoyl}-methyl)-amide 39a. LC/MS M+H =
773.41, M-H = 771.49, LC/MS RT = 5.01 min, HPLC RT = 9.53
min. :

30 H-NMR (CDCl3) 4 0.50 (2H,m), 0.72 (5H,m), 0.92 (9H,s),
1.0-1.32 (10H,m), 1.47-1.75 (10H,m), 1.79-1.93 (3H,m),
2.03 (1H,m), 2.16 (1H,m), 2.32 (1H,dd), 2.68 (1H,m),
2.83 (3H, s), 4.4 (1H,m) 4.6 (1H,t), 4.8 (1H,d), 5.05



10 product. Keto al cohol 26b (166ng, 0.21 mol) was dissolved in dry EtOAc
(6 m.), treated with EDC (605 ng, 3.15 mmol), dry DIVISO(3rrL)1 y\@gNmed ‘and
the reaction was cooled to 7C. A solution of dichloroacetic ‘acrd (175 uL,
2.1 mol) 15 in dry EtOAc (1 nL) was added over 1 minute with a slight
exotherm Additional EtOAc (2 nlL) was added and the ice bath was renoved.
After 1 hour_,wBIa?m;ng?cti on was cooled to 10C,. quenched with 1.0ON HClL (2
m.), then extracted twice with Et OAc. ;Jhe_combined or gahfESREH*E washed
with 20 water.(4 x) and brine, then dried over sodiumsulfate, filtered,
and concentrated. Flash chromatography on silica gel eluting wwth 25%

Et OAc/ CH2C12 t GLHLOQ% Et0AGH, fpl | oWEd (bY. @i .sSel?i (i .imd , CHION wat er and

| 'yophilizing gave)139 4 (86%,) of; 3- acety)l slbki paoke) 2pGar boxylic acid 25
(cycl ohexyl - (1-] 2-2(- cycl opropyl am nooxal yl -

but yl car banoyl ) - oct ahydr o-i ndol e- 1| - car bonyl ] - 2, 2-

di met hyl - pr opydseapbaneyl } - met hyl ) -am de 39a. LO/ M5 MtH = 773.41, MH =

771. 49, LC = in HPLC RT =9 53 mn. 30 1H- 13) d 0.50
(Oh . 0o SRRy o epe e caspomy 1S poaty feyglbaptl M-S0 2, 1
1.79-1. 93 ( 3H, M-cycRofdoryliamihoo: s -bity ¥jarbandPl -bdtdbydra®. 68 (1H, m),
2.83 (3H, s), 1H. 0. L, ) k _ 07 WO
03/ 08(7092 ISD)CT/ %&% 1?4‘?9 b%fgés ]{12:4')&%?&%”%%%3’%?&5’%5‘9%1% ﬂ]i%%’g?. 02

(1H m, 7.27 widenf40%) 61 (1H, d), 7.9 (1H d) 8.86 (1H bs) ppm Exanple
5: 5 5-Acetyl - 1H i sdater2--aat baxyild-2-aaisb:6a%el aBexd7o( 161 2ag,

(1-cyclopropy! AmNOoKE) Yaci ey G2 RAIPYY) 22 LAY B (2 me) was
treated with EDC (69mg, 0.36 mmol) and HOAT (123mg, 0.39
mmol) dissolved in CH;Cl;(} mL) and DIEA (160ul, 0.9 mmol)
and the mixture stirred at RT for 5 minutes. . Added crude
intermediate amine (175mg, 0.30mmol, identically prepared

15 above in example 4) in CH;Cl,(5 mL) wvia cannula and
stirred at RT. After 45 hours, the reaction was quenched
with 0.5N HC1l solution and concentrated. The residue was
partitioned between EtOAc and water, extracted twice with

- EtOAc, the combined organic layers washed with 0.5N HCL,
20-'water.(4'x), and-brine,'théh dried over sodium sulfate,
filtered, and cdncentrated in vacuo. Flash chromatography
on silica gel eluting with neat EtOAc to 5 % MeOH/EtOAcC
gave 142mg (61%) of 5-acetyl-lH-indole-2-carboxylic acid
[cyclohexyl-(1-{2-[1~ (cyclopropylcarbamoyl-hydroxy-

25 methyl)-butylcarbamoyll-octahydro-indole-1-carbonyl}-2, 2~
dimethyl—propylcarbamoyl)—methyl]-amide 28b. LC/MS M+H =
775.44, M-H = 773.52, LC/MS RT = 3.78 min., HPLC RT =
7.70 min. 'H-NMR was consistent for the desired product.

, Keto-alcohol 28b (142mg, 0.18 mmol) was dissolved in
30 dry EtOAC (10 mL) treated with EDC (520 mg, 2.7 mmol) and
ary DMSO (5 mL) and then cooled to 7°C. A solution of
dichloroacetic acid (150ul, 1.8 mmol) in dry EtOAc (1 mL)

was added over 1 minute giving a slight exotherm. EtOAc

(1 mL) was added and the ice bath was removed. After 1



-1 ndol e-1-carbonyl ] -2, 2-di net hyl - propyl car banoyl }-net hyl )- am de (40a).

5- Acetyl - 1H i ndol e- 2-carboxylic acid 27b (67 ng, 10 0.33 mmol) stirred in
CH2C12(2 nL) and DWMF (2 nmL) was treated with EDC (69ng, 0. 361 mgAN 20end
HOAT (123nmg, 0.39 nmol) dissolved in CH2C12(1 M.) and DI EA (160ul, 0.9
mmol) and the mxture stirred at RT for 5 m nutes. Added crude

internedi ate Ma0es7275nmy, 0.30mmol, identically preparegdectps@hQ¥e in
exanple 4) in CH2C12(5 nlL) via cannul-aldfAd- stirred at RT. After 45 hours,
t he reaction was quenched wth 0.5N HCl solution and concentrated. The

residue was pggtd tipoed et quLsEtchgﬁg}do %tc@r %ﬁ%ﬁ&fﬁt ‘gj(o)lt dwce with

Et OAc, the conbi ned orgsnl C yers was 0. water (4 x),
and brine, theh @ Hed ot @k seud Lﬁﬁtsfalc’ﬁa@etmcfel Vitdy E§0Aand Tencentrated in

vacuo. Flash c&an@ﬂata@g&ag%xcsqpel% kiaGBe@8li 8l u&&élg W Lh peab BLOAC to 5 %
McOH Et OAC gave 142[? (61% of. 5-acetyl-1Hindol e-2-carboxylic. acid

[ cycl ohexyl - ( 159%% Ai2 )ﬂﬁ%p?%‘ﬁ)’;}%é%gﬁbﬁ/l fhyBersd) apgd concentrated
gpt hylh) | butsy| car barnyl | lmtsahwcimaltadﬁaw -oﬁaﬁLbZQlIBél bel, @Iut%;lg 24 MH =

i met ro r arj.de
773 52 LU I\/Ey gﬁg%“?“?@ﬁ%ce %q; Eg&“/&*‘%]ﬁ f%ﬁﬂ\‘?ﬁ f&s consi stent
for the desiredigsoddimd .inkKEHE N Webbo| ar@BRydMiZriging. 418 andel ) 1 2Asgdi ssol ved
in 30 dry EtQ%@%()le”é)aéeﬂ;g@lﬁﬂlwdwe@%a@ggyf% Orlz mol ) and dry DMSO

(5 nL) and then cqo] ed sol ution oacetic acid (150uL,
1.8 mmol ) in. dr§rBeeRY Y iml$- (husycagaeerwdinaosfilydte giving a slight

exot herm H OAsuty(ltafbimsias - a@lﬁlﬁ@d&adlﬁa@é-@.ec@@dﬁm%rﬂmved After 111

JAN 2007 VO 03y 087002, 136, PCTLUGO3 11450 1, Rokr o e, [gactign wes cool ed

773.44, M-H = 771.48, LC/MS RT = 4.99 min, HPLC RT = 9.30
min. ' '

'H-NMR (CDCli) 4 0.56 (2H,m), 0.8 (5H,m), 0.98 (9H,s),

15 1.0-2.2 (25H,m), 2.45(1H,m), 2.68(3H,s), 2.86(1H,m), 4.27
(1H, m) 4.72 (1H,t), 4.8 (1H,d), 5.18 (1H,m), 5.42
(1H,m), 6.92 (1H,d), 7.09 (2H,m), 7.21 (1H,m), 7.6
(1#,d), 7.91 (1H,d), 8.36 (1H,s), 9.1 (1H,bs), 11.32
(1H,bs) ppmn.

20 Example 6:
" HCV Replicon Cell Assay Protocol

Cells containing hepatitis C virus (HCV) replicon

were maintained in DMEM containing 10% fetal bovine serum
25 (FBS), 0.25 mg per ml of G418, with appropriate
supplements (media A).

On day 1, replicon cell monolayver was treated with a
trypsin:EDTA mixture, removed, and then media A was
diluted into a final concentration of 100,000 cells per

300 ml wit. 10,000 cells in 100 ul were plated into each well
of a 96-well tissue culture plate, and cultured overnight
in a tissue culture incubator at 37°cC.

On day 2, compounds (in 100% DMSO) were serially
diluted into DMEM containing 2% FBS, 0.5% DMSO, with

35 appropriate supplements (media B). The final



1.ONHC1 (2 nL) and extracted twice with EtOAc. The conbi ned organics were
washed with water (4 x) and brine, then dried over sodiumsulfate, '
filtered and concentrated 5 in vacuo. Flash chromatography dn! gaNi2ggy gel
eluting with 10% Et OAc/ CH2C12 to 75% Et CAc/ CH2C12 fol |l omed by di ssol ving
in CI-BCI\I/water and | yophilizing afforded 129 ng (93% of

5-acetyl - carboxylic acid
(cycl ohexyl {1 l 2- {}% cycl opropyl ani noopal yI 10 . PCT/US03/11459

but yl car banoyl ) - oct ahydr o-i ndol e- | - car bonyl ] - 2, 2-
di met hyl - propyl car banoyl } - met hyl ) - am de 40a. LC/ M5 MHH = 773.44, MH =
771. 48, LC/ MSCRICentZagnomy; ¢f DMﬁeorﬁrmalgtweWﬁ 013§ NiRopelre3) d 0. 56

(2H, m, 0.8 (Bhen:1u@i88 s‘.&HJe%) 15 1.0-2.2 (25H m, 2.45(1H m
2.68(3H,s), 2.

. ' s), 86 | H, 4,72 (1H,t 5 18 (1H,
5.42 (1H m, ( mﬁ o, thF & P%??? cely, ’%(l“"(lfﬁ)eﬁ)wasr %’“"(i 7. s(91 "
(1H d), 8.36 éu’hdiH ﬂ:)e,n Bedi4 THdoa)raidingZar{di bﬁ))ncaxpmatﬁ&nEX@frpl e 6: HCV

Fepl i con wer STRTHE Hed TBUENIRER & M RO UEORRY ot BIPOBEOT HE st um 25
(FBS), 0.25 ngdget tel ophehed lswhs rnqapﬁpmppm@tc@ntWWJ enents (nedia A). On

day 1, replicon Ce&én@@&%@yﬁ{cul‘y%e& rvﬂ%hegoﬁ%&ﬁdaorté )ﬁ%sbﬂsgqm m xture,
renoved, and then nedi a A was iluted intoa final concentration of

100, 000 cel | s™geta 3 IRF Q\?thm’fé eeoa déispee| Fritpgeuineigadopl ated i nto each

well of a 963met| GitssHe &id lodr eh@Izm-elouartchdeawwd eemBAght in a
tissue cuI ure incubatg ‘at 3 nds (in 100% O were

C. 2
borr a1 v | HrE G TRTEIDVEE ot PR e e R Tave

once with PBS and stored at -80°C prior to RNA
extraction.

Culture plates with treated replicon cell monolayers
were.thawed, and a fixed amount of another RNA virus,

15 such as Bovine Viral Diarrhea Virus (BVDV) was added to
cells in each well. RNA extraction reagents (such as
reagents from RNeasy kits) were added to the cells
immediately to avoid degradation of RNA. Total RNA was
extracted according the instruction of manufacturer with

20 modification to improve extraction éfficiency and
consistency. Finally, total cellular RNA, including HCV
replicon RNA, was eluted and stored at -80°C until
further processing.

A Tagman real-time RT-PCR quantification assay was

25 set up with two sets of specific primers and probe. One
was for HCV and the other was for BVDV. Total RNA
extractants from treated HCV replicon cells was added to
the PCR reactions for quantification of both HCV and BVDV
RNA in the same PCR well. Experimental failure was

30 flagged and .rejected based on the level of BVDV RNA in

~each well. The level of HCV RNA in each well was
calculated according to a standard curve run in the same
PCR plate. The percentage of inhibition or decrease of

HCV RNA level due to compound treatment was calculated



- 35 appropriate supplenents (nmedia B). The final 1 1 JAN 2007 WD 03/087092
PCT/ US03/ 11459 137 concentration of DMSO was mai nt ai ned atng g?

t hroughout the dilution series. Media on the replicon cell H %&/WWas

removed, and then nedia B containing various concentrations of 5

conpounds was added. Media B w thout any conpound was added to other wells

as no conpounVolyMWiMdl s. Cells were incubated wth conporordsesiikke5% DVSO i n

media B for 48 hours in a tissue cul tut# imcubator at 37C. At the end of

t he 48-hour incubation, the nedia 10 was renoved, and the replicon cell

monol ayer was washethe 4e8 Wkt RBRanth Sharesh als o808 prior to RNA
extraction. Culture plates with treated replicon cell nonol ayers were

t hawed, and a ¥BHERRRUNTRE It RRrCRmabiePy Rt ¥Bigh &% s Bovi ne Viral
Di arrhea Vi rusinhBYDM)owas advadiz 0evaelilss obBefasd) wes lcalkdifagexd racti on

reagents (such _as eagents.from RNeasy kits) were added to the cells
i mredi atel y tgfrzgf?of:%e 24ALT sSSP ?f\lﬁ.‘“yTgf‘%?n Iﬁlﬁﬂp%de' extracted according

the instrucion of manufacturer with 20 nodification to inprove extraction
efficiency an istency. Finally, total cellular RNA including HCV
replicon RNA, dEanhBT L& d and stored at -80C until further processing. A
Tagman real -t iH® _RI-PERYQBAAEPEdIcat i on assay was 25 set up with two sets
of specific prigpbt uiddpBrotnoieroMasphoit idaY odNshs wnat hse Wag for BVDV.
Total RNA extractants fromtreated HCV replicon cells was added to the PCR
reactions for RFESHEFFi cati on of both HCV and BVDV

10 Substrate:

NH;-Glu-Asp-Val-Val- (alpha)Abu-Cys-Ser-Met-Ser-Tyr-COOH
A stock solution of 20 mM 5AB (or concentration of
your choice) was made in DMSO w/ 0.2M DTT. This was
stored in aliquots at -20 C.
15 Buffer: 50 mM HEPES, pH 7.8; 20% glycerol; 100 mM
NaCl

Total assay volume was 100 nL

X1 conc. in
{(uL) assay
Buffer 86.5 see above
5 mM KK4A 0.5 - 125 uM
1 M DTT | 0.5 5 mM
DMSO or inhibitor 2.5 2.5% v/v
50 pM tNS3 0.05 25 nM
250 uM 52B 20 25 uM
(initiate) |
20 The buffer, KK4A, DTT, and tNS3 were combined;

distributed 78 ul each into wells of 96 well plate. This
‘was incubated at 30 C for ~5-10 min.
2.5 pyL of appropriate concentration of test -compound

was dissolved in DMSO (DMSO only for control) and added



RNA in the sane PCR well. Experinental failure was 30 fl agged and.rejected
based on the level of BVDV RNA in each well. The |evel of Hq%i%ach
wel | was cal culated according to a standard curve run in the's

pl ate. The percentage of inhibition or decrease of HCV RNA | evel due to
conpound treatnent was cal culated 71 JAN 2007 WO 03/087092 138
PCT/ US03/ 1149 387! N9 the DMBO or no conpound control .P%ﬁkmggé)l?“fs
inhibition. The IC50 (concentration atiyhich 50% i nhibition o Hov RNA

| evel is observed) was.calculated fromthe titration curve of any given
conpound. 5 Exanple 7: HCV Ki Assay. Protocol HPLC M crobore nethod for
separation of "ABASUIG at ™ Wapr BRfHES e4 R ISRy eperature for

NH2- 3 u- Asp- Vals- Mah - (al pha) Abu- Cys- Ser- Met - Ser - Tyr- COOH A stock sol ution

of 20 mM 5AB (or concentration of your choice) made_ i.n DVSO w 0. 2M
DTT. This was stor%latlia%e | RS8R &Y -af%lg?ori§f\lg§§fﬁ?:°f5@gﬂMuﬁEPES, pH 7. 8;
20% gl ycer ol ; 5RB0swh trda€l (ZDtd cassentrash omel svasuidfladt Xt conc. in  (pil)

assay Buffser 864 u;«g%?q@\/@han%ﬂéﬂ K4 053¢ 5 paM1 MDIT 0.5 5 M DMSO
or inhibitor 2.572.5% Vv/v :

Incubated for 20 min at 30 C.
Terminated reaction by addition of 25 uL of 10% TFA
Transferred 120 nL aliquots to HPLC vials
Separated SMSY product from substrate and KK4A by
10 the following method:
Microbore separation method:
Instrumentation: Agilent 1100
Degasser G1322A
Binary pump G13122a
15 Autosampler G1313A
Column thermostated chamber G1l316a
Diode array detector G1315aA
Column:
Phenomenex Jupiter; .5 michn Cl18; 300 angstroms; 150x2
20 mm; P/O 00F-4053-B0 | |
Column thermostat: 40 C

Injection volume: 100 nL

Solvent A = HPLC grade water + 0.1% TFA
Solvent B = HPLC grade acetonitrile + 0.1% TFA
25
Time B Flow Max
(min) (ml/min) |press.
0 5 0.2 400
12 60 0.2 400
13 100 0.2 400
16 100 0.2 400
17 5 0.2 400

Stop time: 17 min



50 p.MtNS3 0.05 25 nM 250 plM5AB 20 25 pM (initiate) 20 The buffer,
KK4A, DTT, and tNS3 were conbined; distributed 78 piL each into wells of
96 well plate. This was incubated at 30 C for -5-10 min. 2.5 bILIAN 2007
appropriate concentration of test conpound was dissolved in DVSO ( DVMSO
only for control) and added 1.1 JAN 2001 WD 03/087092 PCT/US03/11459 - 139
to each wel | . WOR¥788s i ncubated at room tenperature forpcrifsosmigze | nitiated
reacti on by addition of 20 uL of 250 -pM0 5AB substrate (25 uM concentration
is equivalent or 5 slightly Iower than the Kmfor 5AB). Incubated for 20
mn at 30 C Ty pat ednecacs i@ by addition of 25.1laL of 10% TFA
Transferred 120 uL_aliquots to HPLC vials Separated SMSY product from
substrate and KK4AT®R'e PoPEHRY {4SPEEW RfSFebhrie:: MPEF obbr édelar at i on

met hod: | nst rastantet icertadgi dipbuddd s Prgassant@s322A Binary punp GL312A
15 Aut osanpl er G13 SIﬁAOCoIdurm. her.nost at ed cpanbeir GL316A Diode array

det ector GL315A Coftrm 5h‘(’53h%‘rr§(ﬁe§ FRGPEr *TO% W FRPY4.8T© 300 angst r ons:
150x2 20 rm des0ofed] @5 3ca@dbolds nwi tth&d mestatgingOffom 1uM to '

0.5uM are designated B. Compounds with Ki’s below 0.5uM

are designated C. Compounds with IC50’s ranging from 1ipM

to 5uM are designated A. Compounds with IC50’s ranging

from 1yM to 0.5uM are'designated B. Compounds with IC50'’s
10 below 0.5uM are designated C.



I njection volune: 100 uL Solvent A = HPLC grade water + 0.1% TFA Sol vent B
= HPLC grade acetonitrile + 0.1% TFA 25 Tine %8 Fl ow Max (miq) (m /[ mn)

press. 05 0.2 400 12 60 0.2 400 13 100 0.2 400 16 100 O.

44N 207 5

0.2 400 Stop time: 17 mn 1.1 M7 WO 03/087092 - 140 PCT/US03/ 11459 -

Post-run tinme: 10 m n.

fromlpMto 5 .1 Mare

C. Conpounds

Tabl e 5 bel ow depicts Mass Spec., HPLC, Ki and | C50
data for cert@jfogpepeounds of the invention. Conpounds wWth K ' s,rangi ng

5 desi gnat ed A.14@onpounds with Ki's ranging froml pM
to O0.5pM are designated B. Conpounds with Ki's bel ow 0. 5UM are designated

Conmpounds with

Conmpounds wit

03/ 087092 PCT.
9.50 C ND 2a

th 1C50's ranging fromlpM o_5nM a
Gomgguad Inﬂ?ha EPER 1pM¥io D. 5pRar b
n| 1 C50' s 10 bel oW ®)(kiaM| ar e desi gnat ed
IS03/.1145Q - 141 - Coppéund-Ms+ HPLC
TN M I ’
2a 640 3.51 B ND
3a 681 3.45 | . C a
da 694 3.71 c B
5a 731 3.81 C ND
6a 745 4.02 C ND
7a 758 4.69 c ND
8a 782 4.23 C ND
9a 855 4.29 C c
10a 694 3.69 c B
1la 681 3.98 C c
12a 726 4.09 c c
13a 727 3.97 c B
lda 727 3.97 C A
15a 682 3.45 C C
16a 738 3.88 c a
17a 696 3.31 A ND
18a 749 4.16 c C
19a 736 4.84 c B
20a 736 4.80 c B
21a 735 4.60 c C
22a 700 3.77 B A
23a 688 3.97 C A
24a 686 4.55 C A
25a 751 4.61 C c
26a 682 3.96 C A
27a 682 4.01 c BN
28a 737 3.35 C ND
29a 751 3.94 c B
30a 693 | 4.35 B A
31a 693 3.56 C A

desi gnated A.

desi gnat ed B.

C 11 JAN 2007 WO

I 1C50 Rt(mn) la 749



- . : CA 4a 694 3.71 CB 5a 731 3.81 CND 6a 745 4.02 C ND 7a
\;)286?1.168 égND 8a 782 4.23 C ND 9a 855 4.29 C C 10a 694 3. 691 GAB 2001 a 681
3.98 CC 12a 726 4.09 CC 13a 727 3.97 CB 14a 727 3.97 C A 15a 682
3.45 CC 16a 738 3.88 CA 17a 696 3.31 AND 18a 749 4.16 C C 19a 736
4.84 CB 20a 736 4.80 CB 2la 735 4.60 C C 22a 700 3.77 B A 23a 688
3.97 C A 24aw6880840955 C A 25a 751 4.61 C C 26a 682 3.ﬁ§ggg/ g /a 682
4.01 CA 28a 737 3.35 CND 29a 751 3.942C B 30a 693 4. 3la 693
3.56 CA 11 JAN 2007 WD 03/087092 142 PCT/US03/11459 - -

32a 694 3.48 C A
33a 751 4.76 C C
34a 825 9.69 c A
35a 744 4.35 C A
36a 744 5.04 c A
37a 737 4.18 C C
38a 717 4.03 B ND
39a 773 5.02 C C
40a 773 4.37 c C
4la 751 4.70 A c
42a 751 4.30 C C
43a 750 4.59 c C
d44a 737 4.25 c C
45a 805 8.41 C C
46a 733 | ¢.41 c N
47a 725 3.58 B A
48a 738 3.99 C A
49a 738 3.99 A ND
50a 682 3.78 A ND
51a 694 - 4.05 C B
52a 762 4.05 C C
53a 814 4.70 c c
54a 739 3.57 A ND
55a 612 4.06 A ND
56a | 761 4.99 C ND
57a 718 4.83 C ND
58a 711 4.50 c ND
59a 725 4.90 c ND
60a 694 4.10 A A
6la 773 4.20 c C
62a 738 5.29 B ND
63 780 5.40 c

64 739 4.82 c C




32a 694 3.48 C -33a 751 4.76 CC 34a 825 9.69 CA 35a 744 4.35 C A 36a

744 5.04 CA 37a 737 4.18 CC 38a 717 4.03 B ND 39a 773§

40a

773 4.37 C C 4la 751 4.70 A C 42a 751 4.30 C C 43a 750 4.59 C 44a 737
4.25 C C 45a 805 8.41 CC 46a 733 4.41 CA 47a 725 3.58 B A 48a 738
3.99 C A 49a 738 3.99 A ND 50a 682 3.78 A ND 5la 694 4 05 C B 52a 762

499 C o R obly

4.10 A A 6la 773 4.20 CC 62a 738 5.29 B ND 63 780 5.40 CB

70 C C 54a 739 3.57 A ND 55a 612

A ND 56a 761

83 C ND 58a 711 4450.C ND 59a 725"“1“@8"85?\@ 60a 694

65 723 4.56 C C
66 842 4.15 c C
67 825 4.77 c c
68 737 9.75 c C




64 739 4.82 CC 1 1 JAN 2007 WD 03/087092 143 PCT/US03/11459 - 65 723
4.56 CC 66 842 4.15 CC 67 825 4.77 CC 68 737 9.75 CCRé}"]JAN 2W -
144 CLAIMS 1. A compound of formula (IA)- CAY/ XR4 O AU)?'?N

) ,,-WTNOR510 RLR25(IA wherein: A together with X and Y, is:
a 3- to 6-nenbered aromatic or non-aromatic 10 ring having up to 3

het er oat ons i ndependently selected frogyh.- NH, 0, SO or S2; wherein said
ring is optionally fused to a (C6- Cl0)aryl, (C5-Cl1l0)heteroaryl, (C3-

C10) cycl oal kyl, or (C3-C10) heterocycl ¢gb,aTs wherein A has up to 3
substituents selected independently fromJ; J is halogen, -OR , -NO2,
-CF3, -OCF3, -R , oxo,

1. A compound of formula (IA):

Ay
X/ Ra
\ |
0 R, N N w
y T
R R, ©

(IA)

T

wherein:
A, together with X and Y, is:
a 3- to 6-membered aromatic or non-aromatic
10 ring having up to 3 heteroatoms independently
selected from N, NH, O, SO, or S0,;
wherein said ring is optionally fused to a (Cé6-
Cl0)aryl, (C5-Cl1l0)heteroaryl, (C3-
Cl0)cycloalkyl, or (C3-Cl0)heterocyclyl;
15 wherein A has up to 3 substituents selected
independently from J;
J is halogen, -OR', -NO,, -CF;, -0OCFs;, -R', oxo,
-OR', -O-benzyl, -O-phenyl, 1,2-methylenedioxy,
-N(R'),, -SR', -SOR', -SO;R', -C(O)R', -COOR' or
20 -CON(R')2, wherein R' is independently selected from:
hydrogen,
(Cl1-Cl2)-aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,



-OR, -0-benzyl, -0-phenyl, 1,2-nethylenedioxy, -N(R)2r -SR, -SOR,
-S2R, -C(OR, -COOR or 20 -CON(R )2, wherein R is indep nf;f‘lw
selected from hydrogen, (O -Cl2)-aliphatic, (C3-C10)-cycloa 5
-cycl oal kenyl, 1 1 JAN 2007 - 145 [(C3-010)-cycl oal kyl or

-cycl oal kenyl]-(d - Cl2)-aliphatic, (C6-Cl10)-aryl,

(C6-Cl10)-aryl -(Cl-012)aliphatic, 5 (C371¢1Q)-heterocyclyl,

(C6- C10) - heterocycl yl -(d -012)al i phatic, (C5-C10)-heteroaryl, or

(C5-C10) - het er oar yl - ( @(cGL2h0alicRlratblag k Blo%ndcﬁ%l@bﬁk%ﬂ@ﬁﬂeﬂ@ﬁﬂt|y 10
(d-C12)-aliphatic, C3- C10) -cy cloalkyy or -cycl oal kenyl,
[ (C3- C10) - cycl oal kyl ﬂ2)cﬁéP@§@%éﬁyl] (O- C12)-aliphatic, (CB-Cl0)-aryl,

15 (C6-C10) - aryl h (C3-C10) - het er ocycl yl
(C6- C10) - heterocyclylq%%%%&fg)%%yphat (C5-C10) - heteroaryl or

(C5-C10) - het eroaryl - (®£6C£2p akirghat(i d CZQ yaiepkianieach of RL and R3 is
i ndependently and t| n ubstituted with up to 3 substituents
independintly selecte g Og_%e%ﬁépgﬁﬁﬁgﬁ 'to 3 aliphatic carbon atons in

Rl and R3 may be repl@aeediby -achererqatomseheeted fighatic,
(C5-C10) -heteroaryl, or
(C5-C10) -heterocaryl-{(Cl-C12)-aliphatic;
R; and Rj are independently:
10 (C1-Cl2)-aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,
[ (C3-C10)-cycloalkyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic,
(C6-Cl0)-aryl,
15 (C6-Cl0)-aryl-(Cl-Cl2)aliphatic,
(C3-C10) -heterocyclyl,
(C6-Cl0)~-heterocyclyl-(Cl-Cl2)aliphatic,
(C5-C10) -heterocaryl, or
(C5-C10) -heteroaryl-(Cl-Cl2)-aliphatic,
20 wherein each of R; and R3 is independently and
optionally substituted with up to 3
substituents independently selected from J;
wherein up to 3 aliphatic carbon atoms in R; and
R; may be replaced by a hetercatom selected from
25 O, NH, S, SO, or SO; in a chemically stable
arrangement;
R, and Ry are independently
hydrogen,
(C1-Cl12)-aliphatic,
30 (C3—C10)—cycloalkyl—(Cl—ClZ);aliphatic, or
(C6-Cl0)aryl-(C1l-Cl2)-aliphatic,



25 0, NH, S, SO or SO2 in a chemcally stable arrangenment; R2 and R4 are
i ndependently hydrogen, (Cl-Cl2)-aliphatic, 30 :
(C3-d O-cycloal kyl-(d-d2) -aliphatic, or 11 JAN 2007
(C6-Cl0)aryl-(C1-Cl12)-aliphatic, 1 1 JAN 2007 146 wherein each of R2 and
R4 is independently and optionally substituted with up to 3 substituents
i ndependent|y selected fromJ; wherein;yp to two aliphatic carbon atons in
R2 5 and R4 may be replaced by a heteroatomselected fromO0O, NH S, SO or
SG2; RS is (O -Cl2) - alynRhkinC e Mreis &,aB}qh¥fregen depern@Rhitalaldny repl aced
wi th hal ogen, and wherein any hydrogen or hal ogen atom bound’to any
termnal carbon 10 at @mtdonRs liys soypsitataitief sdlydt ivputted 3wi t h sul f hydryl or
hydroxy; Wis selecte r 0. %@ ro -1l JONO2
wherein each R6 is in%é%es(r%gletﬁl%ngs f%’dﬁe%?‘g'&é‘n, %8%—eéff)d}/ f&%ﬁhe?tl c,
(C6-C10)-aryl, (C6-Ciberarniyl upCrtoCipaldlphatitdc aEBHoBl@)omeclidalrkyl or
-CyC|Oalgenyl’ and Rq may be replaced by a heteroatom selected
from O, NH, S, SO, or SO0;;
Rs is (Cl-Cl2)-aliphatic, wherein any hydrogen is
optionally replaced with halogen, and wherein any
hydrogen or halogen atom bound to any terminal carbon

10 atom of Rs is optionally substituted with sulfhydryl or

hydroxy;
W is selected from:
o) o O Ts
Rs ORg N\R
; ; or 6
(o) o) (o)
wherein each Rg¢ is independently:
15 hydrogen,
(C1l-Cl2)-aliphatic,
(C6-C1l0)-aryl,
(C6-Cl0)-aryl-(Cl-Cl2)aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,
20 [ (C3-C10)-cycloalkyl or -cycloalkenyl]-(Cl-

Cl2)-aliphatic,
(C3-C10) -heterocyclyl,
(C3-Cl0)-heterocyclyl-(Cl-Cl2)-aliphatic,
(C5-C10) heteroaryl, or
25 (C5-Cl0)heterocaryl-(Cl-Cl2)-aliphatic, or
two Re¢ groups, which are bound to the same nitrogen
atom, form together with that nitrogen atom, a (C3-C1l0)-

heterocyclic ring;



20 [(C3-A0)-cycloal kyl or -cycloal kenyl]-(Cl- Cl12)-aliphatic,
(C3-C10) - heterocyclyl, (C3-Cl10)-heterocyclyl-(d-C12)-ali phatl.f:\J
(C5-C10) heteroaryl, or 25 (C5-Cl0)heteroaryl-(Cl-Cl2)-ali phatl 8Y Mo rs
groups, which are bound to the sanme nitrogen atom formtoget her wi th that
nitrogen atom a (C3-C0)- heterocyclic ring; t 1 JAN 2097 147 wherein R6
is optionally substituted with up to 3 J,substituents; V is -C(0)N(R8)-
-S (0) N(R8) -, or -S (0) 2N (R8) wherein R8 is hydrogen or (d -Cl2)
-aliphatic; 5 Twhersehe®iedsfppaiohsB1{ Ohbatytuted with up to 3 J
(C6-Cl0)-aryl-(Cl-C12)aliphatic, (C3-Cl0)-cycloal kyl or -cycloal kenyl,
[ (C3-C10) - C)?@Ibéélllgy}ﬂ{e“érs'-cycl oaI kenyl ] - (Cl 10 C12) al i phati c,
(C3-C10) - heteroc I)él,_ %) ) hegéﬁ I-( %llp atic,
( C5- C10) het er oaryl % 10) het e(r?ogrig 12) g%l phat ?c or 15 Tis
sel ected from HwHerlal@S/RIN ReoBXdRb e okO(G&LeClLE )RedipbaRio;0 RRo Ro O
Ro HN 5 T is selected from:
(C6-C10) -aryl,
{C6-C10) -aryl-(Cl-Cl2)aliphatic,
{C3-C10)-cycloalkyl or -cycloalkenyl,
[ (C3-Cl0)-cycloalkyl or -cycloalkenyl]-(Cl-
10 Cl2)-aliphatic,
(C3-C10) -heterocyclyl,
(C3-C10)-heterocyclyl-{Cl-Cl2)-aliphatic,
(C5-C10)heteroaryl, or

(C5-C10) heteroaryl-(Cl-Cl2)-aliphatic; or

15 T is selected from:
H
Ryg R
\ / lO\S/ /
/\\ R |
10 Lo
H
/// \\S//
| )n
] Ry
10 4 \S R10 12

O
o==



KYNK/N RO
, 00 11 JAN 2V

RoS)nll )n 0 Rlo O Rto HN KNI -1 HN
- 148 H KK N Ro SR10 OR)nRio

S/K Il R o RO
io K Ro HO or

\W\ 00 RoRoO
(C6-C10)-aryl,
-cycl oal kenyl

HS wherein: R10 is: hydrogen, 5 (Cl-Cl12)-alipHalaAnc g
(C6-Cl0)-aryl-(Cl-C12)aliphatic, (C3-C10)-cycloal kyl or

- 148-
H
1(//K\\S//N
O//\\O &, )n 3<R10
HN\S/K\ y BO (JJ{V , or
d¢l§b
Rio
/;><:TR10
HS fﬁ
N\
wherein:
Rig 1s:
hydrogen,
5 (Cl-Cl2)-aliphatic,
(C6-Cl0)-aryl,
(C6-Cl0)-aryl-(Cl-Cl2)aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,
[ (C3-C10)-cycloalkyl or -cycloalkenyl]-(Cl-
10 Cl2)-aliphatic,
(C3-C10) ~heterocyclyl,
(C3-C10) -heterocyclyl-(C1-Cl2)-aliphatic,
(C5-C10) ~heteroaryl, or
(C5-C10) -heteroaryl-(C1-Cl12)-aliphatic,
15 wherein each T is optionally substituted with up to
3 J substituents;
K is a bond, (Cl1-Cl2)-aliphatic, -0-, -S-, -NRg¢-,
-C(0)-, or -C(0)-NRy-, wherein Ry is hydrogen or (C1-C12)-
aliphatic; and
20 n is 1-3.

2. A compound of formula (IB):



[ (C3- C10) - cycl oal kyl or -cycloal kenyl]-(d - 10 C12)-aliphatic,

(C3-C10) - heterocyclyl, (C3-Cl10)-heterocyclyl-(d-C12)-ali pha? 9
(C5-A0)-heteroaryl, or (C5-Cl10)-heteroaryl-(d-C12)-aliphat é Aflsz%erel n
each T is optionally substituted with up to 3Jsubstituents Kis a bond,

(d-cC12)-aliphatic, -0-, -S, -NRO-, -C(O)- -C(O -NRO-, wherein RO is
hydrogen or (O -Cl12)- aliphatic; and 201@9|s 1 3 2. A conpound of formula
(IB)y: 1 1. JAN 2007 - 149 AY X |/ ORBRNNw R TNOR 10 R
RZ (1B) wherein: A together with nd\Y, is: a 3- to 6-nmenbered aronatic
or non-aromatic 5 ring having up t etyer oat ons i ndependently selected

(C6- Ci10)aryl, (Co- CIO)heteroaryI (csx C10) kycl oal Ryl , or
(C3-d 0) het erocyclyl

AT

(IB)

fromN NH O, S SO or SQ2; where S,a'f i ng |s§pt|onally fused to a

wherein:
A, together with X and Y, is:

a 3- to 6-membered aromatic or non-aromatic

5 ring having up to 3 heteroatoms independently
selected from N, NH, O, S, SO, or S0,;
wherein said ring is optionally fused to a (C6-
Cl0)aryl, (C5-Cl0)hetercaryl, (C3-
Cl0)cycloalkyl, or (C3-Cl0)heterocyclyl;

10 wherein A has up to 3 substituents selected
independently from J and wherein the 5-membered
ring to which A is fused has up to 4
substituents selected independently from J; and

wherein X and Y are independently C(H) or N;

15
J is halogen, -OR', -OC(O)N{(R'),, -NO,, -CN, -CFsj,
-0CF3, -R', oxo, thioxo, 1,2-methylenedioxy, 1,2-
ethylenedioxy, -N(R'),, -SR', -SOR', -SOR', -SO,N(R'),,
-S03R', -C{(O)R', -C(O)C(O)R', -C(O)CH,C(O)R', -C(S)R
20 -C(O)OR', -OC(O)R', -C(O)N(R'")2, -OC(O)N(R"),
-C(S)N(R')2, - (CHz)0-2NHC(O)R', -N(R')N(R')COR',

-N(R'")N(R'")C(O)OR', -N(R')N(R')CON(R'),, -N(R')SO.R',
-N(R')SON(R')2, -N(R')C(O)OR', -N(R')C(O)R',
-N(R")C(S)R', -N(R')C(O)N(R")2, -N(R'")C(S)N(R")2,

25 -N(COR')COR', -N(OR')R', -CN, -C(=NH)N(R')2,



10 wherein A has up to 3 substituents selected independently fromJ and
wherein the 5-nmenbered ring to which Ais fused has up to 4 substltuents
sel ected i ndependently fromJ; and wherein X and Y are indepen n-MMIle(H)

or N 15 J is halogen, -OR , -OC (0) N(R) 2, -N®2, -CN, -CF3, -QOCF3r
-R, oxo, thioxo, 1,2-nethylenedi oxy, 1 2- ethylenedioxy, -N(R)2, -SR,
-SOR, -S2R, -S2N(R)2r -SO3R , R, -(OCOR, -C(O)CHZC(O)R,
-qSR, 20 -(OQOR, -OC(OQR, C(O)N( )2, -O(ONR)2, -C(S) N (R)
2r - (CH2) Q@ - '(Rpp@R (or " )5 N( R O COR,
-N(RgN(I??)CIC:]%I(HEg)g?)-N(IQ)CN_@B:R) -INN Rgosoe ((OR )) F(-K%gli % )
-N(R ) 0(0) R-P (ON((RR") ef SPR 7P{ N[ ) CPB) Nf RvhepeinN(R ) 0( S) N R )2r 25 -N
(CCR’)CCR’,-N(CR’)R’,-CN -C (=NH) N(R’)2,11JAN2W150 C(o
) N(C OR")R", -C(=NOR) R" , -OP( 0) ( OR" ) 2, -P (0) (R) 2,

-P (0) (OR) 2, awo R'(Qrouds tOeherharal mhet waols grooups chogeieer w th
the atons to Wmch they 5 are bound forma 3- to 10-nenbered aromatic or

non- ar otrat P& S Pﬁgmﬁla\floﬁ@l Gp 3o ¥ HErEFEERESRS Prd8FeddeRt] yONSel ect ed from

N, NH 0, Sgpr8@atQc $Rqg W@%ﬁ%@nu%h%orBn%éﬁéro%Q%h%nqlH%pe%%%%tﬁ% a
(C6-C10) ar yI , (C5-C10) het eroaryl,” (C3-C10)cycl oal kyl, or a

( C3- C10) het sedeydtled fr@nleolwae@m ¥ ,alp.r iong Sas ulperels shbstingenss

sel ected |nd pend from J2 |s | ntI sel ected from
hydr ogen-, a“a r11 uIslep &6 &, 6eg§%&f6 dycl oa%k e¥cycl gal kenyl -
(C3 ClO)cycloalkyl or a (C3- ClO)heterocyclyl and
10 wherein any ring has up to 3 substituents selected

independently from J;; or

each R' is independently selected from:
hydrogen-,

15 (Cl-Cl2)-aliphatic—,

(C3-C10) ~cycloalkyl or -cycloalkenyl-,

[ (C3-C10) -cycloalkyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic-,

(C6-C10) -aryl-,

20 (C6-C10) -aryl-(Cl-Cl2)aliphatic-,
(C3-C10)-heterocyclyl-,
(C6-C1l0)~heterocyclyl-(C1-Cl2)aliphatic-,
{C5-C10) -heterocaryl-, or
(C5-C10)-heterocaryl-(Cl1-C1l2)-aliphatic-,

25 wherein R' has up to 3 substituents selected

independently from J;;

J; is halogen, -OR', -OC(O)N(R'}),, -NO,, -CN, -CFj,
-OCF3, -R', oxo, thioxo, 1,2-methylenedioxy, -N(R'),,
30 -SR', -SOR', -SOR', =-SO,N(R'),, -SOs3R', -C(O)R
-C(O)C(O)R'", -C(O)CH,C(O)R', -C(S)R'", -C(O)OR', -OC(O)R
—C(O)N(R")2, =OC(O)N(R")2, -C(S)N(R')z, —(CHz)0-2NHC(O)R",



[ (C3- C10) - cycl oal kyl or -cycloal kenyl]-(Cl- Cl12)-aliphatic-,

(C6-C10)-aryl-, 20" (C6-Cl0O)-aryl-(d-Cl2)aliphatic-,

(C3-C10) - het erocycl yl - (C6- C10) - het erocycl yl - (C1- 012) ali phaﬂl"cJAN 207
(C5-C10) - het eroaryl -, or (C5-C10)-heteroaryl-(d -C12)-aliphatic-, 25
wherein R has up to 3 substituents selected independently from J2; J2 is
hal ogen, -OR , -OC (0) N (R) 2, -N&, 15N, -CF3, -OCF3, -R, oxo,

t hi oxo, 1, 2-nmet hyI enedi oxy, -N(R )2, 30 -SRI, -SOR, -502R , -S2N (R)

2r - SBR -NQ(RO) %@)C(ONRR NQ(RO) @H?-b%@)R ~N- Q('S)NF{R ) CONQRAR,,
-O0C(O R, O)NR') 00(2 (R |-cg) (R )2r- CH2)
0_2NHC (0) RN "VIS03 NzoﬁiR 1SQE (R 'Nz(R-)Nﬁ( PIeBr: "NMRVYVRPIR'(R) C

0O R , ' R S2N(R' ) 2r
RO oo R _Nggs)gqg%é YR ARG e

-N(R ) O S) NCR (2R ') NOBOR }-GQRR," ) RN, ORCNR ~C-(ENH) Fg@;rznww(m)z (SCR)C(ZO) N
R) R S 7 r or
'O (1 (0R PINRR A -RaCare Orndenendaiit - OK( Gt o BfOLt Fphéa i ¢~ 10
(C3-0 O - cyclaalkyr' )91 o&ycboa) kenybr: ) | (C3- 4 0) - cycl oal kyl or

-cycl oal kenyl ]-(C1- Cl2)-aliphatic-, . (C6-Cl0)-aryl-,
(C6-Cl0)-aryl-(C1l-C12)aliphatic-, 15 (C3-C O -heterocyclyl-

(CB_CI0)_heteroc¥&|Xha(gQEQ%Zh%bEBQ%géﬁbly:
(C1l-C12)-aliphatic-,
10 (C3-C10) -cycloalkyl- or -cycloalkenyl-,
[ (C3-C10) -cycloalkyl- or -cycloalkenyl]-(Cl-
Cl2) -aliphatic-,
(C6-C10) -aryl-,
(C6-C1l0)-aryl-(Cl-Cl2)aliphatic-,
15 (C3-C10) ~heterocyclyl-, ’
(C6-C10) -heterocyclyl-(C1l-Cl1l2)aliphatic-,
(C5-C10) -heterocaryl-, or
(C5-C10) ~heteroaryl-(Cl1-Cl1l2)-aliphatic-,
wherein each of R; and R; is independently and
20 optionally substituted with up to 3 substituents
independently selected from J;
' wherein up to 3 aliphatic carbon atoms in R; and
R; may be replaced by a heterocatom selected from O, N, NH,
S, SO, or SO; in a chemically stable arrangement;
25 R, and Ry are independently:
hydrogen-, |
(Cl-C12)-aliphatic-,
(C3-C10) -cycloalkyl-(C1l-Cl2)-aliphatic-, or
(C6-Cl0)aryl-(Cl-Cl2)-aliphatic-,
30 wherein each of R; and Rs is independently and
optionally substituted with up to 3 substituents

independently selected from J;



(C5-A0)-heteroaryl-, or (C5-AAO-heteroaryl-(Cl-Cl2)-aliphatic-, "wherein
each of R1L and R3 is independently and 20 optionally substituted with up to
3 substituents independently selected fromJ; wherein up to 131 ANt i C
carbon atons in RL and R3 nmay be replaced by a heteroatom sel ected fromO,
N, NH S, SO or SO in a chemcally stable arrangenent; 25 R2 and R4 are
i ndependent|y: hydrogen-, (Cl-C12)-alkpghatic-,

(C3-C10) - cycl oal kyl - (C1-C12)-aliphatic-, or

(C6-C10) aryl - (C - C12) waleirehat ugr 1to3Qw‘bh%U.Q_|p%aQ§Q:h @B a4 inS R,

i ndependently and optionally substituted with up to 3 substituents

i ndependent IaFdséRI4e@@édb?r6ﬁP acgd1byAN hebgroateB2sghereed GHOM0Ot W/

al i phatic cagrbon a and R4 may be replaced by a heteroatom

sel ect ed fr@r% 0@J NtS%m; EBZSO or S02; R5 is (O-Cl2)-aliphatic, wherein
any hydrogen 5 is optng,omaI Iglfébﬂae&ﬂlphablbal mgenelandny\,hbyerOgany

term nal s car, bon R5 | ptj onal | ubsti tut ed th. sul fhydryl or
hydr oxy: ° R5 pﬁ)} 3&15( GFP élceélf)ltg‘l %‘6@89@8 FREr ENRT ARy ARYdr ogen i s
optional l'y rt%&'nﬁ%%q watrlﬂ)omala%@lnofa@q éooge%ﬁam9n¥ubyéieg@@d0®lhﬁl ogen
atom bound to any term nal carbon atomof R5, is optionally substituted
with sul f hpadyihyelr Ry @roxydrgxiys: O O O R6

Rs: is hydrogen or (Cl-Cl2)-aliphatic, wherein
any hydrogen is optionally replaced with halogen, and
10 wherein any hydrogen or halogen atom bound to any
terminal carbon atom of Rs: is optionally substituted with

sulfhydryl or hydroxy;

W is:
o) O O Ts
///U\\WT//RG | ///“\\WY//ORG N\\
; ; Re ; or
(o) (o) 0]
Rq7
—B
Ri7

wherein each Rg is independeﬁtly:
hydrogen-,
(Cl-Cl2)-aliphatic-,
20 (C6-C1l0)-aryl-,
(C6-C1l0)-aryl-(Cl-Cl2)aliphatic-,
(C3-C10) -cycloalkyl- or cycloalkenyl-,
[ (C3-C10)-cycloalkyl- or cycloalkenyl]-(Cl-
Cl2)-aliphatic-,
25 (C3-C10) ~heterocyclyl-,
(C3-C10) -heterocyclyl-(C1l-Cl2)-aliphatic-,



Rs OR6 YRs or OO 15 R17 B R17 wherein each R6 is independently:
hydr ogen-, (Cl-Cl2)-aliphatic-, 20 (C6-Cl0)-aryl-,

(C6-Cl10)-aryl-(d -Cl12)aliphatic-, (C3-Cl10)-cycloal kyl- or cycl ganioegy! -,

[ (C3-C10) -cycl oal kyl - or cycl oal kenyl]-(C1- Cl2)-aliphatic-, 25

(C3-C10) - heterocyclyl -, (C3-C10)-heterocyclyl-(Cl-Cl2)-aliphatic-, 11 JAN
217 - 153 (C5-Cl10) heteroaryl-, or (C5-€kQ)heteroaryl-(d-C12)-aliphatic-,
or two R6 groups, which are bound to the same nitrogen atom formtogether

with that nitrogen atqus-&10¢3eCtoarky kgt @yrocyclic ring;, wherein R6 is
optional ly substltuted with up to 3 J substituents; each R17 is
i ndependently -OR ; or q5h§1ﬁi7le§ﬁ6@ﬁ§ylt‘d§ét’ﬁér2 Wit Dhigé soro®Tat om i s a

(G3C10) rerber ed, 0 HheLELARS! 1,10, DAV MR B dil 528 Pand o g s
- C(0) N(R8) - @tc@bOﬁN@ﬁBﬁOgetﬁ@&)@N@RBﬁh@t—@S@&bgen atom, a (C3-C10)
5 heterocyclic ring:;
wherein R¢ is optionally substituted with up to 3 J
substituents;
each Rj7 is independently -OR'; or the Ri;7; groups
together with the boron atom, 1is a (C3-Cl0)-membered
10 heterocyclic ring having in addition to the boron up to 3
additional heteroatoms selected from N, NH, O, S, SO, and
SO2;
V is -C(O)N(Rg)-, -S(O)N(Rg)-, -S(O)2N(Rg)-, -0S(0)-~-,
-0S(0) -, -0C(0)-, or -0-;
15 wherein Rg 1s hydrogen or (Cl-Cl2)-aliphatic;
T is:
(Cl-Cl2)-aliphatic-;
(C6-Cl0)-aryl-,
(C6-Cl0)-aryl-(Cl-Cl2)aliphatic-,
20 (C3-Cl0)-cycloalkyl or -cycloalkenyl-,
t(CB—ClO)—cycloalkyl or —-cycloalkenyl]-(Cl-
Cl2)-aliphatic-,
(C3-Cl10) ~heterocyclyl-,
(C3-Cl10) -heterocyclyl-(Cl-Cl2)-aliphatic-,
25 (C5-Cl0)heteroaryl-, or
(C5-Cl0)hetercaryl-(Cl-C1l2)-aliphatic-; or

30



-0s (0) 2-, -00(0Q)-, or -0-; 15 wherein R8 is hydrogen or (d-C12)
-aliphatic; Tis: (d-Cl2)-aliphatic-; (C6-Cl0)-aryl-,
(C6-Cl0)-aryl-(Cl-C12)aliphatic-, 20 (C3-C10)-cycl oal kyl or -101/(:’1“86\Weny|-
[ (C3-C10) -cycl oal kyl or -cycl oal kenyl]-(Cl- Cl2)-aliphatic-,
(C3-C10) - heterocyclyl-, (C3-C10)-heterocyclyl-(Cl-Cl2)-aliphatic-, 25
(C5-C10) heteroaryl -, or (C5-010) heteroaigl -(C1-C12)-aliphatic-; or Tis:
3011 JAN 2007 - 154 1 HH RIO\S/NR NKN SR\0RoO0O 11 Rlo 10 R
Rro RRo 10 O RoHH /KN/-KIK N RoRoS)n)n 0Ro0oOROHNKHW K
Rio' Il RLO O .0 H

Rig R £
g AN 1o~~~ K N
S ~
\\ Rig
C/ Rio g Rig R
RlO RlO ’ o Rlo 10
H
/ T / \S

0 Rio

~—
3

\S/ \Rlo
o 1
R / \ / RlO
10
A )< X
HS
\ P ~ N

//\\ 10



R\SNRoRo 10 KO\ORIO RIO )n RIO HOcs HS HN K\ 1/ %Ro 511
JAN 2007 155 1 H KN/-KYN RoRlo)n)n YOROORO WNQM&F HNK\ -~
Rro SRol1l1 00 OHH KN NKK N Roll RRo4/\ )n0O)n 0 @00 0 HN
KHNK Roor YRo 00 wherein: RLO is: 5 hydrogen,
- 155-
H
N
T Sy
0 Ry
HN\S/K\
7\ 10
O/\O
i K _N
PN AN
Rig S 10 /\
” )n 0 @) )n
O R1o Rio
HN K HN K
~
\\1T// \\RlO or \\1Y// Ry, ;
0 O
wherein:
Rio is:
5 hydrogen,
(C1-Cl2)-aliphatic-,
(C6-C10)-aryl-,
(C6-Cl0)-aryl-(Cl-Cl2)aliphatic-,
(C3-C10)-cycloalkyl or -cycloalkenyl-,
10 [ (C3-C10) -cycloalkyl or -cycloalkenyl]-(Cl-
Cl2) -aliphatic-,
(C3-C10) -heterocyclyl-,
(C3-C10) ~heterocyclyl-(Cl-Cl2)-aliphatic-,
(C5-C10)-heteroaryl-, or
15 (C5-C10)-heterocaryl-(C1-Cl2)-aliphatic-,

wherein each T is optionally substituted with up to

3 J substituents;



(C1-C12)-aliphatic-, (C6-Cl0)-aryl-, (C6-Cl0)-aryl-(C1-Cl2)aliphatic-,
(C3-C10) - cycl oal kyl or -cycl oal kenyl -, 10 [(C3-C10)-cycl oal kyl or

-cycl oal kenyl]-(C1- Cl2)-aliphatic-, (C3-C10)-heterocyclyl-,q44 JAN 2007
(C3-C10) - heterocycl yl - (C1-Cl12)-aliphatic-, (C5-C10)-heter oar yl-, or 15
(C5-C10)-heteroaryl-(d -Cl2)-aliphatic-, wherein each T is optionally
substituted with up to 3 J substituent 11 JAN 2007 - 156 K is a bond,
(C1-C12)-aliphatic, -0-, -S, -NR9-, ZE’S -C(0)-NR9-, wherein RO is
hydr ogen or (Cl- @13)5 aalblopllaatl ,1_@1(;} naisp %a%lc 53— Th@_com@gnd accordi ng
toclaiml or claim2, wherein A, together with X, Y and the ri ng

cont ai ni ng tRdO) m,tloafgeﬁ? (Q) oMReT 5° Whele JANR2GG7 hydrpgEINKIN (R1XC18)O N SN
NNaNNN glwphatlc, and

n is 1-3.

3. The compound according to claim 1 or claim 2,
wherein A, together with X, Y and the ring containing the

nitrogen atom, is:



07
N

158 0 0O ON"'.
wher ei
S

5 nitrogen atom

1 JAN 2007
,NNNNNN NNNN NNN

The conpound according to claim1l or claim2,

Y and the ring containing the

WANN NNgN N1
N NNNN NVNVNN NNN-~~NI111JAN 20

NN NNNNNN

S NN
N/
N




"I JAN 2A07 - 160/ N4 ?2N) gNNNES NN or OP ON Q\, 0 5. The
conpound according to claim4, wherein A, together with X, Y and the ring
containing the nitrogen 5 atom is: or 6. The conpound accor df hgANO20t ai m
5, wherein A, together with X, Y and the ring containing the nitrogen 10
atom is: or NO 7. The conpound according to any one of clains 1-6,
wherein T contains at |east one hydrogen ggnd donor 15 noiety selected from
-NH2, -NH, -OH, and -SH 1 1 JAN 2007 ll5 1 8. The conpound according to
claim7, wherein {S: ONN-~8\HO\H \HO\ H CN NNN--N\H
Y N AN EEANR




H Oi OONes N HHH 000O ZzONJNHONON\ N HHF -\ H
-_HNCG CNC NNHor ON HH11 JAN 2QQ7 162 1 >- CNNNN\VH\H\H\
H-11>-11/ cl I\ N NN NNN\HH\ H\N/ \H O CHhiSkﬁ ~N
ON HHH OO0O b

- 159-

N

N
N N
" 8)/@@ %/O
SEANDEY w NN T AN

4. The compound according to claim 1 or claim 2,

wherein A, together with X, Y and the ring containing the

5 nitrogen atom, is:



Z )nz)nZ)n oi HHH O0O0 ( j-")nz ( )n ZZON OSA\NO"-N,

Il 1 HHH O\ OO0 j5 Il SO 2Z/ )nz)n( )nz ()nZ ON ONON
N' HHHH11JAN 2007 - 163 0 ZZ)n Z O-N\H%5-N\H O, N@!JNNW
H 000001 Z/S>- > 0S0\H~\HO\H or wherein: Tis optionally
substituted with up to 3 J 5 substituents, wherein J is as defined in
claim1l1; Zis independently 0, S, NRLoy .G (Rio0) 2; nis independently 1 or
2; and --- is independently a single bon or a doubl e bond. 10 9. The
o

onpound according to cl @28 wherﬁ%'r is:
\ HN 5

N %; N; ;iz < > N; %;
ST T wNhe
O
% or C):] |
N N
Y S N

5. The compound according to claim 4, wherein A,

together with X, Y and the ring containing the nitrogen

5 atom, is:

or
%Niz

T N N

6. The compound according to claim 5, wherein A,
together with X, Y and the ring containing the nitrogen

10 atom, is:

or

7. The compound according to any one of claims 1-6,
wherein T contains at least one hydrogen bond donor

15 moiety selected from -NH,, -NH-, -OH, and -SH.



QFN QF N--N\H\H\H\ H HNOI OG O ~\'\ HHHI11JA
164 -NN-- - it \ iiiN2-- ] NN- N/ NNN \H\H\H\ HON
04 HHH OOO Z)nz)nz)no~ SO-~ NI'/- NOW HHHJIA
()nZO)nZ -"SNON ONI
- 161-
8. The compound according to claim 7, wherein T is:
S T+ T+
o N o N o~ N o)\N\
H H H H
N\ N\ N
o+ L)t D+ 1+
N—
N\ N\ N ~N
H H M ¥
J/fj fj .HT/>_§—
i N L O/S\N\
||4 H H
O 0] 0 0]
j\)}j\ j\)i ﬁNH D
o rl\l o rI\J ¥ o N)\ji |N_§_
|
H H H \H



HHH 00 ISO-/OSO\ /Oz )n Z~)n ;c \Z XZ nONOHHHHllJAN
2007 - 1650 Zz z 0)--N\H/SAN\HONHO-N \ H 001l o ZZ S 9
Z 00) NO~-NO\VH\H\H or wherein: Tis optionally substlﬁp1Qmemmh up
to 4 J 5 substituents, wherein J is as defined in claiml;, Zis

i ndependently 0, S, NR10, C (R10) 2, SO SO2; n is independently 1 or 2;

and --- is independently a single bond qr a double bond. 10 10. The
conmpound according to claim9, wherein is: 11 JAN 2007 166 ~- S~~- HN~
HO), ON\ Tffﬁg glu F/4>F- ,/§> [: g
FEL L
\1 H
N r/N\ NN NN\
LY+ 1+ 1O+ ]
‘\\ ~N ~N
M " \{ \
4¢[:A:]\ s *br/Ai:L
o7y L AN ;i PN
H H lli




\' HV\HO;: H CNNO-FN\ - ~~ NNNH\HNHNHHN Oi Oi
00ZZNHOI~ ( ~s" )"/ or d/ SN Oi 0O_!'"irspN\HHHH
T is optionally substituted with up to 4 J ~substituents, whereilid JAN J0Hs

defined in claiml;, and 5 Z is independently 0, S, NRlO, C(R10) 2, SO S2.

11. The conmpound according to claim 10, wherein T is. 11 JAN 2007

N)---N\HOHHO\HO NONCN\\ ~__NpgeL ~ - - \H\H\ -
12. The conpound according to claim 11, Wwerein T is:

I ol %Jg

(o]
o o \ \
¥ H H
0 o) 0 0
S// WP
et ZO~N
o/S N\ o N\ o N\ o) \
H H H H
or
wherein:

T is optionally substituted with up to 3 J

5 substituents, wherein J is as defined in claim 1;

Z is independently O, S, NRig, C(Rig)2s

n is independently 1 or 2; and

_ d

pe HHH O
wher ei n:

)~N or

------ is independently a single bond or a double bond.

10 9. The compound according to claim 8, wherein T is:

N—
\ N\ N

167 O

H H



TN-~- 5 H 13. The conpound according to any one of clainms 1- 7, wherein T

is: 11 JAN 2007 168 1 HH"" RIO\ NRIO\ NKN4 R(JORoO.Tr 0 RRIO"
to RIOO Stoto 0O Ro HH R/KNR/KSN 10 10 Il )n RI0O 0 Ri 8 ToJMNAR- 11
H\\ K R10' Il RIO 00 H/ /-KIE NRIO 0 \0O RIO RRO R )n 10 10 Rio HN
KHO \ HS~\S/ R10 O-\0 HH KN"tr /-KyN R o RO
- 164-
D+ D D+ 1D
N\ kN N\N N\N
H M ¥ M
T 5 o
| | ol
OJ/iNj\é{ 0” >N ‘5;\ OVS\N ~
| | |
H H H

g O\\S//O g O\\s//o
~
j\ﬁ)n Z/E . | n\z | n\z
N = EN J
RS T A
H H H H



J)n)n 0O RoORoHNC/K HVs | 1 /K\Rlor 0O \ORo OH H K\ NK' N
RIO Il )n RRo 0%\OR)n 0 R10 10 HN K\ H\WKRlo R10 ' or 0 0 5 1 1 JAN

2007 - 169 14. The conpound according to claim 13, wherein T
\SSN/ON O0---2CY\ OH ONH /ON ONHO or 00/ 5 15.
according to any one of clainms 1- 14, wherein RL is: -~r , --~
\ / nrvL _ 165
0
Z n Z n Z/(<>)"
P + s + O>|\N‘_§_ )Z\ =
o N 7 N 0 \y & N
H H H
0 0 o) o
L A A
z - z— Z
of oF LoE Job LoF
~N N N 2
o o o O \
\4 \{ \* v
or ’
wherein:

T is optionally substituted with up to 4 J
5 substituents, wherein J is as defined in claim 1; -
Z is independently O, S, NRig, C(Ryg)2, SO, S05;

n is independently 1 or 2; and

i %
ThE 2
+,, QO nrvL

------ is independently a single bond or a double bond.

10 10. The compound according to claim 9, wherein T

is:



or 10 16. The conpound according to any one of clainms 1- 15, wherein R3:
ru* i u-", runnrbL ~r IvL Iv rcrvL art, or 1 JAN 2007 - 170 17 The

conmpound according to any one of clainms 1- 16, wherein R5 is: AN do7 !
ski , \ , r 11 or F\F F FFFFF F 18. The conpound acco ﬁg to
claim17, wherein R5: | I | For F F YF 5 F 19. The conpound accordlng to
any one of claims 1- 18, wherein R2 and,R4 _are each independently H,

met hyl, ethyl or propyl. 10 20. The conpound according to any one of

clainms 1- 19, mherel V is -C (0 Re is hydrogen. 21. The
conpound accordi ng Qne 0 cI gs 1- mheréH /%%&g O R6 R6
22. The conpound a r |n al e|
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wherein:
T is optionally substituted with up to 4 J
substituents, wherein J is as defined in claim 1; and

5 Z 1s independently O, S, NRip, C(Rip)2, SO, SO,.

11. The compound according to claim 10, wherein T

is:



R6 is hydrogen and the other R6 is: 20 (C6-AO-aryl-(d-C3)al kyl -, wherein
the alkyl is optionally substituted with CO2H, (C3-06)cycloalkyl-, "1 1
JAN 211? - 171 (GC5)-heterocylyl-(Cl-C3)al kyl -, (C3-C8) al kenyl -1 16iANeH
R6 is (Cl-C6)-al kyl-. 5 23. The compound according to claim1, wherein said
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12. The compound according to claim 11, wherein T
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13. The compound according to any one of claims 1-

7, wherein T is:
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14. The compound according to claim 13, wherein T
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15. The compound according to any one of claims 1-

is:

14, wherein R; is:

16. The compound according to any one of claims 1-

15, wherein Rs:
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OH OO5 31 32 24. The conpound according to claim1l, wherein the
conpound i s selected from conpound nunbers | a-62a. 10 25. The conpound
according to claiml, wherein the conp dis 25a. 26. A conposition
conprising a conmpound according 15 to any one of clains 1-25 or a
phar”BCEUtlca!|Y17QCPQBkaQb%p%%hHga@%%&ﬂ%th%oo%ngr%%%U%ftQ@%@%E o an
amount effective to inhibit a serine protease; and a
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16, wherein Ry is:

N .
, SH , , , , , , or .
F F F |
F
FFLFF F
18. The compound according to claim 17, wherein Rs:
N ;
’ ’ , OIr
F F F
F
19. The compound according to any one of claims 1-

18, wherein R; and Ry are each independently H, methyl,

ethyl or propyl.

20. The compound according to any one of claims 1-

19, wherein V is -C(O)N(Rg)- and Rg is hydrogen.

21. The compound according to any one of claims 1-

20, wherein W is:

22. The compound according to claim 21, wherein one
R¢ is hydrogen and the other Rq is:

(C6-C10) -aryl-(Cl-C3)alkyl-, wherein the alkyl is
optionally substituted with CO:H,

(C3-C6)cycloalkyl-,

OHOHOOHOH 00 15 27 28 71 JAN 287 174 0 O



acceptabl e carrier, adjuvant or vehicle. 20 27. The conposition according
to claim 26, wherein said conposition is fornmulated for adm nistration to
a patient. 28. The conposition according to claim27, wherein 1 2YANajegy
conposition conprises an additional agent selected 1 1 JAN 2007 - 175 from
an i mmunonodul atory agent; an antiviral agent; a second inhibitor of HCV
protease; an inhibitor of another target,iLn the HCV Iife cycle; or

conbi nati ons thereof. 5 29. The conp05|t|on according to claim28, wherein
sai d i munonodul atceny nagetodyd ya— (CR~c30h1¥kyinterferon or  thynosin; the
antiviral agent is ribavirin, anantadlne or tel bivudine; or the inhibitor
of anot her targetq3ﬁcﬁﬁélhqgvll|f@ICycIe is an inhibitor of HCV helicase,
10 pol ynerase, r a e of a compound, according to any
of clainms 1- 25 P or t e9§aﬁ%$a§§ur§95 PZ medi canment for inhibiting the
activity of a serine protease. 15 31. The use according to claim 30,
wherein said prate eas is an HCV NS3 prot.eas Qnposi.tion

accordiny to cl ai 7108 99939¥?dpF§§§F§9P8n%8f jaﬁﬁﬁlCaW@ﬁFeﬂ8rsﬁﬁgatlng
an HCV |nf@@hb@@n@nl@ Ratlictted Wherei N the treating conprises the step of
adm nistering the medi canent to the patient. 33. The use of claim 32,
wherein the treating 25 pri ses the step of adm niste to the patient
ad fram an ippmungorodul at or apg antiviral
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conbi nati ons thereof; wherein the additional agent is 30 adm nistered as
part of the medi canent or as a separate dosage form Ti JAN 2 17 34
The use according to claim 33, wherein said immunonodul atory '%A@N

(3-, or y-interferon or thynosin; said antiviral agent is ribavarlm
amant adi ne or tel bivudine; or said inhibitor of another target in 5 the
HCV life cycle is an inhibitor of HCV_hghicase, polynerase, or

net al | oprotease. 35. A nethod of elimnating or reducing HCV contam nation
of a biological sgmphe cal or 10 | aboratory equi pre conpri sing

the step of contacﬁrng s ol o |caI sanpl or medi cal | aboy at ory
equi pment  with i%i:«

according to cI Na N
from bl ood, MBPheH df ﬂluuﬂso blokpgﬁcal tlss 2 surgoc. Hnsgruhent, a
surgi cal garnent, r atory instrunent, a |l abory garnment, a bl ood
or ot her body f|UId alt ection apparatus; a bIooo ot her bodily fluid

storage 20 material.
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24. The compound according to claim 1, wherein the

compound is selected from compound numbers la-62a.

25. The compound according to claim 1, wherein the

compound is 25a.

26. A composition comprising a compound according
to any one of claims 1-25 or a pharmaceutically
acceptable salt, derivative or prodrug thereof in an
amount effective to inhibit a serine protease; and a

acceptable carrier, adjuvant or vehicle.

27. The composition according to claim 26, wherein
said composition is formulated for administration to a

patient.

28. The composition according to claim 27, wherein

said composition comprises an additional agent selected
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from an immunomodulatory agent; an antiviral agent; a

second inhibitor of HCV protease; an inhibitor of another

target in the HCV life cycle; or combinations thereof.

29. The composition according to claim 28, wherein

said immunomodulatory agent is o—-, P-, or y-interferon or
thymosin; the antiviral agent is ribavirin, amantadine,
or telbivudine; or the inhibitor of another target in the
HCV life cycle is an inhibitor of HCV helicase,

polymerase, or metalloprotease.

30. Use of a compound, according to any of claims
1-25, for the manufacture of a medicament for inhibiting

the activity of a serine protease.

31. The use according to claim 30, wherein said

protease is an HCV NS3 protease.

32. Use of a composition according to claim 27 in
the preparation of a medicament for treating an HCV
infection in a patient, wherein the treating comprises

the step of administering the medicament to the patient.

33. The use of claim 32, wherein the treating
comprises the step of administéring to the patient an
additional agent selected from an immunomodulatory agent;
an antiviral agent; a second inhibitor of HCV protease;
an inhibitor of another target in the HCV life cycle; or
combinations thereof; wherein the additional agent is
administered as part of the medicament or as a separate

dosage form.
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34. The use according to claim 33, wherein said

immunomodulatory agent is a—, B-, or y-interferon or
thymosin; said antiviral agent is ribavarin, amantadine
or telbivudine; or said inhibitor of another target in
the HCV life cycle is an inhibitor of HCV helicase,

polymerase, or metalloprotease.

35. A method of eliminating or reducing HCV
contamination of a biological sample or medical or
laboratory equipment, comprising the step of contacting
said biological sample or medical or laboratory equipment

with a composition according to claim 26.

36. The method according to claim 35, wherein said
sample or equipment is selected from blood, other body
fluids, biological tissue, a surgical instrument, a
surgical garment, a laboratory instrument, a laboratory
garment, a blood or other body fluid collection
apparatus; a blood or other bodily fluid storage

material.



