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HCV NS3- NSAA PROTEASE 5 10 TECHNI CAL FI ELD OF THE | NVENTI ON 15 The present
i nventi orwpaBagm®s2t o conpounds that inhibit serine prote®Ea/1B0os/iMse Yy,
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 al so useful as antiviral 20 agents. The invention further relates to
conpositions conprising these conmpounds either for ex vivo use or for

adm nistration to a patient suffering fromHCV infection. The invention

al so rel ates to net hodsINMIBFRCRS M SEHNE FROBBAIHH. i n a patient by

adm ni stering a conpoSRARTOAURBRTYNHCVSNAG -ASEANpeaOAdASE t hi s i nventi on.
BACKGROUND OF THE | NVENTION Infection by hepatitis Cvirus ("HCV') is a
conpel I'i ng hurman nedi cal problem HCV is recognized as the causative agent
for nost cases of non-A, non-B 30 hepatitis, with an estimted human

sero-preval ence of 3% globally [A. Al berti et al., "Natural H story of
Hepatitis C/" J. Hepatology, 31., (Suppl. 1), pp. 17-24 (1999)]. Nearly
four mllion individuals may be infected in the United States al one [M J.
Alter“et al., "The 35 Epidem ol ogy of Viral Hepatitis in the United States,

Gastroenterol. din. North Am, 23, pp. 437-455 (1994); M J. Ater
"Hepatitis C Virus Infection in the United WD 03/087092 PCT/US03/11459 - 2

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.

BACKGRQUND 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



States," J. Hepatology, 31., (Suppl. 1), pp. 88-91 (1999)]. Upon first
exposure to HCV only about 20% of infected individuals develop acute
clinical wemawstps 5 while others appear to resolve the ipafrasps/ons9

spont aneously. In alnost 70% of instan®es, however, the virus establishes
a chronic infection that persists for decades [S. Iwarson, "The Natural
Course of Chronic Hepatitis," FEMS M crobiol ogy Reviews, 14, pp. 201-204
10 (1994) ; SEatEavénﬁthePQFQbaUYSuB@erIKéﬁ@élané)Cbﬁ@roB8091 Hepatitis C "

Vi ral Fgggg% , 6, pp. 35-47 (1999)]. This usually results in

recurrent gressively worsening liver inflammation, which often
Iheadts toI Imolre gpyar €idsseaspostiabesosHC aalgi ebbaosi 208NGF15

epat ocel lul ar carcinoma [MC Kew, "Hepatitis_C and at o eIIuIar
Carcrnona"lnﬁENBe®léF@bVéEB@}Sﬂéﬁvéﬁgp g@utepﬁ 1§ifa%2geg }S . Saito
et. al g %ﬁ?ﬁ% §éVBbﬂéar'EBGEEbemvbStﬁ%SQQE%E%QdNtr\the Devel oprment
of Fbpatoc rcrnona Proc. . Acad. Sci. USA, 20 87, pp.

6547- 6549 éﬁ@ﬁﬁﬁheoUﬂigrtumateﬂmpsthéﬂé aﬁelnstabﬁ@édl@O@EW§€bl¢@€

treatments for the d tatrn ro res ion.of T CV genone
encodes a ﬁbF?ﬁrS?EPﬁgéﬁ 5518- §B§§nl§ e&@ﬁ&s Fg gggts E%IH )
"Cenetic (Oggaphaati[en 1%arabd, D“TﬁésN’E}tu@fﬂl’[ hﬁ@uld%léablﬂ C&r@n\{d’ us " Pr oc.
Nat|. Acad. Sci. USA 88, pp. 2451-2455 (1991); N. Kato et al " Mol ecul ar
d oni ng ofHEh@tHEﬁﬁm”FEEM§|ME§ QEEEEQQXGéﬁ&&éE§Fré thr J BPanedd B ents with
Non- Aﬂi%bn ?85$2atbt'iavangkgc “HﬁbgalA%ﬂgve§§UanH%Aan%7Cdﬂ%ro&5%$ 9528

(1990); kaim zawa et tructure and Organi zation of the
Hepatrtrs BeMbttisicenoreJl. svliatéd HEpamidisan 6Capp.eB3$-47 (1999)1].

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

15 hepatocellular carcinoma [M.C. Kew, “Hepatitis C and
Hepatocellular Carcinoma”, FEMS Microbiology Reviews, 14,

pp. 211-220 (1994); I. Saito et. al., “Hepatitis C Virus

Infection is Associated with the Development of

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

20 87, pp. 6547-6549 (1990)17. 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)]1. The HCV
nonstructural (NS) proteins are presumed to provide the

essential catalytic machinery for viral replication. The



J. Virol., 65, pp. 1105-1113 (1991)]. The HCV nonstructural (NS) proteins
are presunmed to provide the essential catalytic machinery for vira
repli cat iwn.o3/DsmosN0 03/ 087092 PCT/ US03/ 11459 3 NS prot eiPe3/tz0o#1d87 i ved by
proteol ytic cleavage of the polyprotei3n{R Bartenschlager et. al.,
"Nonstructural Protein 3 of the Hepatitis C Virus Encodes a Serine- Type
Protei nase Required for Cleavage at the NS3/4 and NS4/5 5 Junctions,” J.
thol—le , 67NSp}prO’8831553811ﬂ fegoged lzxy DTPERBUY LAE. Caravagengtadtri zati on of
e patiti rus-Enc oLei nase: s of
Protelnasépfg%%n%en% 8? BQ g?ﬁg EE Egltgg D&b%' ro%kFQ%% pp.
5232t2§43:%§€?§in ﬁuOF}aKéUHeﬁhtlahs ClvlrﬁspEassd@B an@ekdeﬂtHWpeatlon of
patitis irus Polyprotein_Cl eayage Product Vi rol 7, . 1385-
1395 (1993?10E61#%%%|R§9u15?d f®KIS§X gvag§eﬁln§iﬁ%5F§éée nﬁe@ﬁg/gdpfor
process nngﬂcrEE&#' big Gyykbys, p@b}(lpggt eBR35-3844 1(l9.93)67a.pp. 4017- 4026
(1993)]. contains a serine _ protease
activity t@aakbeipetpreéess“CherﬁaﬁernZ?t@ﬂntﬁé tiier dlevaidyriss C and is thus
consi der ed_essen

r viral Ilca i.Qn t i s known
that mutat?Oh8S™ #ﬂc?ﬂga gFF8ﬁ§f558 E ngggfb ég%%Jggkreases viral 20
'nfeCt'V|tyr6€@§ﬂ§§é5Deﬁeﬁdeﬁt PaﬂyprbEéuﬁenﬂeawb@@ tHeceshHt @r.mi nal  Domai n
of Nonstructural Protein NS3_From _Yellow Fever Virus.,s a S eri ne Protease

ﬁSfFOHSIbLE ret -, Sb¥e- BhecPBPé-ePdavddessiln fhe S iPAtypAdi-ei n*, Proc.
a \\
§?£esy§§25§%82gafggg%§ Q%Q%n(%%9%kbat5hﬁf2i:th&& 181 ami no

aci ds o r esi the viral polyproteln) have been shown
to Contalnthgpsetema 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)]1. 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.



prot ease domain of NS3 that processes all four downstream sites of the HCV
polyprotein [C. Lin et al., "Hepatitis C Virus NS3 Serine Proteinase:

Tr ans- Cl ea0ages®®2 Requi renment s and Processing Kinetics", PCTNISO®L1459 68, pp.
8147-8157 (1994)]. The HCV NS3 serine protease and its associ ated

cofactor, NS4A, hel ps process all of the viral enzynmes, and is thus

consi dered essential for viral replication. WO 03/087092 PCT/US03/11459 4
Thi s p&ogeﬁbiagpappeas$ngoabgeanalDgobg poaflkgousartei éatogarsyethe human

i rmunodefici ency virus aspartyl ratease, whi.ch i I jbnvolved in vira
enzyne _pr%%%2§¥n§£ﬁl%uﬁﬁgtégégnpﬁﬁ%BFﬁngy whi CR %ﬁ F%%yhviral 5 protein
processi ngnahe=ROEeNMhabhi Vir all sagenyslivedman, viradi eatzyag t hat

interrupting this stage of the viral life cycle resylts in therapeutical
active agemr@CeSEbﬂgeaﬁgnprytﬁﬁsﬁs1§H1§9Fpé€viV@”F?rd@@l#GF-Hﬁﬁéﬁ Y

di scovery. e i t i:nhibi h en

descr oy PROPREN P PEcRAL TR Brel EUrROT BOES v el ol RO P 65200 02/ 08244,
WO 00/ 09558ndVé€x00h§9543r Whte9:64442, tWDs0SETE3DE WDOS7iG7A34 1 H@D

99/ 50230, WO 98/466%0, WO 98/ 17679 and %O 97/ 43310, UQﬁted States 15

Pat ent 5, 999C296TSRILER AQs FBRUABEUEL ALY BCEdYS G Chem Lett., 8,

pp. 1713-18,44888:nt W, Hanist adl artrBceare tedetCrm deld ., 10, 711-13
(2000); R Dunsdon et al., Bioorg. Med. Chem Lett., 10, pp. 1571-79
(2000); MiigfpuwasyBrunet et al., Bioorg. Med. Chem Lett., 10, 20 pp.

gggz: 2) Eggggg ]’ 'S%xr}grgl If)%lgle%%tiglehc%] p’ro%ie%%reg'irﬁﬁ%itog@erﬂa\}ee%een 10, pp.

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 98/17679 and WO 97/43310, United States

15 Patent 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 ig 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.,

v“gide Effects of Alpha Interferon,” Seminars in Liver




Furthernore, the current understanding of HCV has not |led to any ot her
satisfactory anti-HCV agents or treatnents. The only established therapy
for HCV dweaawsg702b is interferon treatnent. However, i nterCarusnyitiave

significant side effects [M A Waket ®t-al., "Hepatitis C Virus: An
Overvi ew of Current Approaches and Progress,” DDT, 4, pp. 518-29 (1999);
D. Moradpour et al., "Current and Evol ving Therapl es for Hepatitis C "

Eur. J. 30D&asessenPerBb. REBadl.-, (19894, aﬁﬁggnﬁzw dpssoyter L. A
Janssen et rgfnlﬁepgbck_geoﬁi%og %gef%gt\%hh AI fz%-o Iy el %re%n(['gqer apy for

Chronic Vira atol ., 1994); P.F.
Renaul t et walland, SrdetEkffecton G‘he&la@lya 1tmt(ﬁ1rfoenm1 Hegsemtna?r € dusver WO

03/087092 PCT/USQ3/ 11459 5 Disease, 9 Dp 73 277. %83) and i nduce
| ong term IPERFELPBNA irn m%ﬁé_z 4 0PPa Wi | and,

| nter fier o, 3has 3py M@rgm,@@ C hHeptidepe S aVifigss eﬂﬂ@‘c&ﬁt—dé)@nm-l%ﬁ\ds

M crobi ol . Rev. 4, . 279-288 5(1994)]. Moreover, the prospects for

effective aa.t:r:-:LHé‘sf Iv:magmnelglqe@mlm uncertain. Thus, there is a need for

nore effective g, téllﬁss ﬁﬁfegﬁisg%;%séeds%@ | t]%ebietfq_:resce/iq}g %fgﬁp%ct\her apeutic

potential as pr particularly as serine I ot ease
i nhi bi torsghardpiese Pailchc dariin tas sHEdUISE hameotiﬂmpe‘liu:m tors.

Specifically, such _conpounds nmay be useful as antivir agents,,
parti cul ar PPtERtaAli 2RCPTOAGATES ISMWARY <oF %\}Eﬁ% YOGS S S r esent

invent{on provides 3,63 Ofhnd dnd %ﬁax(dr%}ularly as HCV NS3
protease inhibitors. Specifically, such compounds may be
useful asg antiviral agents, particularly as anti-HCV

agents.
SUMMARY OF THE INVENTION

15 The present invention provides a compound of

formulae (IA):

(IA)
20 wherein:

A, together with X and Y, is:
a 3- to 6-membered aromatic or non-aromatic
ring having up to 3 heteroatoms independently
selected from N, NH, O, S0, or SOz;
25 wherein said ring is optionally fused to a (C6-
Ccl0)arvyl, (C5-Cl0)heterocaryl, (C3-
C10)cycloalkyl or (C3-Cl0)heterocyclyl;



OR4 o RBRNNw TNOR p R R (IA) 20 wherein: A together with X and
Y, is: a 3- to 6-nenbered aromatic or non-aromatic ring having up to 3

het er oat owe mfsmpendent |y selected fromN NH 0, SO or peQASIZE4aher ei n
said ring is optionally fused to a (G6-6 G10)aryl, (C5-Cl0)heteroaryl, (C3-
C10) cycl oal kyl or (C3-C10)heterocyclyl; WO 03/087092 PCT/US03/11459 - 6
wherein A has up to 3 substituents sel ected i ndependent | fromJ Jis

hal ogen, -OR , -NQO(ewh@reigCrpehp}, upOGF(érﬁ}letR'tuen5§ose o} benzyl ,

- 0- phenyl 12 n'ethyl ) -SR, -SOR, -SQerr)R‘ C(O)R'
-000R or -CON(R )(eﬁ@%geﬁééngx E&gfnsgl ndependent ly sel ected from

hydrogen, (Cl-Cl12)-ali pbahatogehC3-0RO0) - eyol pat®yd, orOCRycl-@dl kempl,, 10
[(C3-A O -cycloal k or -cycl oal keny| 2 hati.c, (C6-C10)-aryl,
(C6- C10) - aryl - (C@Réizygrbﬁﬁéifllc —0(€§eé¥g) % %‘SEglé‘ﬁ?Pedlﬁ?%‘
(C6- C1Q) - het er ocyekyl ; (ClgiCl2) abbRhatige,r', -C(O)R', -COOR' or
—-CON(R'),, wherein R' is independently selected from:
hydrogen,
(cl-cl12)-aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,
10 [ (C3-C10)-cycloalkyl or -—cycloalkenyl]-(Cl-
Ccl2)-aliphatic,
(C6-Cl0) ~aryl,
(C6-C10) -aryl- (Cl-Ccl2)aliphatic,
(C3-C10) -heterocyclyl,
15 (C6-C10) -heterocyclyl-(Cl-Ccl2)aliphatic,
(C5-C10) -heteroaryl, or
(C5-C10) -heteroaryl-(Cl-Cl2)-aliphatic;
R; and Rz are independently:
(C1l-Cl2)-aliphatic,
20 (C3-C10) ~cycloalkyl or -cycloalkenyl,
[ (C3-C10)-cycloalkyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic,
(C6-C10)-aryl,
(C6-C10)-aryl-(Cl-cl2)aliphatic,
25 (C3-Cl0) -~heterocyclyl,
(C6-C10) -heterocyclyl-(Cl-Cl2)aliphatic,
(C5-C10) -heteroaryl, 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

Ry; may be replaced by a heteroatom selected from



(C5-C10)- heteroaryl, or (C5-C10)-heteroaryl-(Cl-Cl2)-aliphatic; Rl and R3

are independently: (Cl-Cl2)-aliphatic, 20 (C3-C10)-cycloal kyl or

- cycl oal keoyB/0870pF C3- C10) - cycl oal kyl or -cycl oal kenyl ] - (CPCTABR}/18b59 phat i c,

(C6-C10)-aryl, (C6-Cl10)-aryl-(Cl-Cl2)yall/i phatic, 25 (C3-C10)-heterocyclyl,

(C6-C10) - heterocycl yl - (C1-C12)al i phatic, (C5-C10)-heteroaryl, or

(C5-C10) - heteroaryl -(C1l-C12)-aliphatic, wherein each of RlL and R3 is

i ndependent |y and 300 op¥i onal | §O suBst $Putied i dHEira bty SEMpsti tuent s

i ndependent |y selecgg gﬂé%%gﬁ .Wherein up to 3 aliphatic carbon atons in
ace

Rl and R3 nmay be rep

y %’heteroaton1selected from WD 03/087092

PCT/ US03/ 11459 R,/ anld, MyHar8, i8QependsB2lyn a chem cally stable
arrangenent; R2 and R4_are independently hydrogen, 5 (C1-Cl2)-aliphatic,
(C3- C10) - cycl oal kyl -#¥4Ee9SY« al i phati c, or

(C6-C1@) aryl - (Cl- C12)caléph 5§i%hgggégin each of R2 and R4 is

i ndependently and optionally su

stituted with up to 3 10 substituents

i ndependent |y sel ect éB+¢bM Jeychhetsih-(ltel2wadiPBRAiCe €&rbon atons in

R2

10

i5

20

25

30

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

wherein each of R, and Ry is independently and
optionally substituted with up to 3
substituents independently selected from J;
wherein up to two aliphatic carbon atoms in R
and R, may be replaced by a heteroatom selected
from O, NH, S, SO, or SOz;

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
atom of Rs is optionally substituted with sulfhydryl or
hydroxy;

W is selected from:

(o) o) (o) Re

Rg ORg N
; ; or Re ;
(o) o) 0,
wherein each Rg is independently:
hydrogen,
(Cl-cl12)-aliphatic,
(C6-Cl0)-aryl,
(C6-C10) —aryl-(Cl-Cl2)aliphatic,
(C3-C10) —cycloalkyl or -cycloalkenyl,
[ (C3-C10) -cycloalkyl or —-cycloalkenyl]-(Cl-
Cl2)-aliphatic,
(C3-C10)-heterocyclyl,
(C3-C10) ~heterocyclyl-(Cl-Cl2)-aliphatic,



and R4 may be replaced by a heteroatomselected fromO, NH, S SO or
Sqlerr); R5Gis (Cl-Cl2)-aliphatic, wherein any hydrogen is 15 optionally
repl aced wotoh/okmbngen, and wherein any hydrogen or hal ogeeTatSosnmfasund to
any termnal carbon atomof R5 is optiSnrally substituted with sul f hydryl

or hydroxy; Wis selected from OOOR6 R6 OR6 or R6 20 O O O wherein
each R6 is independently: hydrogen, 5C1-C12)-aliphatic, (C6-C10)-aryl, 25
(C6-C10) -aryl - (C1- ClQ@ébeﬁaheéerOéGS €10¥-cycl oal kyl or -cycloalkenyl,

C3- C10 | oal kyl
E( CJO))hg¥grggyc¥y 8§38$?g§83§%§a%g¥e$g@ygﬁégl?%%b%% i allphatlc WO
03/ 087092 PCT/LEQQ/ﬂé4§90upSS WhEEhC3®khbbandat¢Ithersame nitrogen

(C5- ClO)heteroar (C1- ClZ% al i phatic, or two roups ng Eﬁ%re bound to
the sane nﬂ%ge Orlat bAYSEBRH Wé@@t ﬁEPthfLﬁrPﬁéfl FPFbgén 4 ~( C3- C10) -

5 hete%pcyﬁétgrééggllghgiﬁbn R6 is optionally substituted with up to 3 J
substituents

wherein R¢ is optionally substituted with up to 3 J
substituents;
V is -C(O)N(Rg)-, -S{O)N(Rg)-, or —-S(0)2N(Rg)-
wherein Rg is hydrogen or (Cl-Cl2)-aliphatic;
10 T is selected from:
(C6-C10)-aryl,
(C6-C1l0)-aryl-(Cl-Ccl2)aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,
[ (C3-Cl0)-cycloalkyl or —cycloalkenyl]-(Cl-
15 Cl2)-aliphatic,
(C3-C10) ~heterocyclyl,
(C3—C10)—heterocyclyl—(Cl—ClZ)—aliphatic,
(C5-C1l0)heteroaryl, or
(C5-C10)heteroaryl-(Cl-Cl2)-aliphatic; or

20 T is selected from:

RlO\ /H 'Z,L{) RlO\/
(/\\ ) \[r
10 ,

~
Z .
2o

O
o—



Vis -C(ONR8) -, -S(ONR8) -, or -S (O 2N(R8) -; wherein R8 is

hydr ogen or (Cl-Cl2)-aliphatic; 10 T is selected from (C6-Cl10)-aryl,

(C6- C10) -wpyBAg§1@92 C12) al i phatic, (C3-Cl10)-cycloal kyl or Pcyaisozitsenyl ,

[ (C3-C10) -cycl oal kyl or -cycloal kenylH{-4d - 15 Cl12)-aliphatic,

(C3-C10) - heterocyclyl, (C3-Cl0)-heterocyclyl-(Cl1-C12)-aliphatic,

(C5-C10) heteroaryl, or (C5-C10)heteroaryl-(Cl-Cl2)-aliphatic; or 20 T is

selected from HHH Ro~ SORORROtoRORIO 100 RRo HH Rip
YRIO Il )n )n Rio/F’éi H HN/KS Ro, Roll 00 W 03/087092
PCT/ US03/ 1% - 9s’H K\ R10 0 \O
7'\ ) Rig
0" © n Rio
HN K HO or
S e TN
0] \b
Rio

wherein:
Rig is:
hydrogen,
5 (Cl1-cl2)-aliphatic,
(C6~-C10)-aryl,
(C6-C10)~aryl-(Cl-Ccl2)aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,
[ (C3-C10)~cycloalkyl or —cycloalkenyl]l-(Cl-
10 Cl2)-aliphatic,
(C3-C10) -heterocyclyl,
(C3-C1l0) -heterocyclyl-(Cl-Cl2)-aliphatic,
(C5-C10) -heteroaryl, or
(C5-C10) ~heterocaryl-(Cl-Cl2)-aliphatic,
15 wherein each T is optionally substituted with up to
3 J substituents;
K is a bond, (Cl-Cl2)-aliphatic, -0-, -S-, =NRy-—,
-C(0)-, or -C(0O)-NRg-, wherein Ry is hydrogen or (Cl-Cl2)-
aliphatic; and
20 n is 1-3.
The invention also provides compounds of formula

(IB):



)h R10 RRro RIO HOor HNS/ or /0 Ro Ro HS wherein: R10 is:
hydrogen, 5 (Cl-Cl2)-aliphatic, (C6-Cl0)-aryl,

(C6- C10) -wpyBAg§1@92 C12) al i phatic, (C3-Cl10)-cycloal kyl or Pcyaisozitsenyl ,

[ (C3-C10) -cycl oal kyl or -cycl oal kenyt]10C-- 10 C12)-ali phati c,

(C3-C10) - heterocyclyl, (C3-Cl0)-heterocyclyl-(Cl1-C12)-aliphatic,
(C5-C10) - heteroaryl, or (C5-Cl10)-heteroaryl-(Cl-Cl2)-aliphatic, 15 wherein
each T is optionally substituted with up to 3 J substituents; Kis a bond,
(C1-C12)-aliphatic, -0-, -S, -NR9-, -C(O-, or -C(O-NR9-, wherein RI is
hydrogen or (Cl-Cl2)- aliphatic; and is 1-3. The invention al so

provi des conpounds of fornula ('B) R3/ 87092 PCT/ US03/11459 - 10

Y.
X/ R4
\ |
0 R, N N W
vV \’<R5'
ol N/l\< 0 Rs
0
2

R R

and formula (II):

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

10 Dbe inserted into a patient, to treat biological samples,
such ags blood, prior to administration to a patient, and
for direct administration to a patient. In each case the
composition will be used to inhibit HCV replication and
to lessen the risk of or the severity of HCV infection.

15 The invention also relates to processes for

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



AY X R4 ORBNNWRS5 NORSI RL R and formula (I1): R11 R11' R4 R19
Z2 RI2~NW RLRl' R NR5 X2 NOR5 VW RLs X1 ONORI1I3 RI3 R15 R14 5
wherei n tWe odasioabl es are as defined herein. The inventi oRCaltso3/iabates to
conpositions that conprise the above Xlompounds and the use thereof. Such
conpositions may be used to pre-treat invasive devices to 10 be inserted

into a patient, to treat biological sanples, such as blood, prior to
administration to a PETASHED BRGCREIBLIAN: OFt THEEMTAVENTIONhN to a pati ent.

I n each case t coqgg;ﬁ%iBgv&ﬁélogspgégg%%g LnhbhbbuheVokepbigati hon and

to | essen the ri&k Bf“or the Severi infection. 15 The invention
also relatgs)to processes for preparing the conpounds of fornulae (IA),
(IB), and (I1). WD 03/087092 PCT/US03/ 11459 - 11 DETAILED DESCRI PTI ON OF

THE | NVENTI ON
Ay
x” Ra
\ |
o) Rs N N W
- NN o R
Ry Ry ©

(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 SOgz;
wherein said ring is optionally fused to a (C6-
ci0)aryl, (C5-Cl0)heterocaryl, (C3-
C1l0)cycloalkyl or (C3-Cl0)heterocyclyl;
15 wherein A has up to 3 substituents selected
independently from J;
J is halogen, -OR', -NO,, -CF3, -OCF3, -R', 0OxO,
-OR', -O-benzyl, -O-phenyl, 1,2-methylenedioxy,
-N(R')y, =-SR', -SOR', -SOR', -C(O)R', -COOR' or
20 —-CON(R'),, wherein R' is independently selected from:
hydrogen,
(C1-Cl1l2) -aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,
[ (C3-C10)-cycloalkyl or —cycloalkenyl]-(Cl-
25 cl2)-aliphatic,
(C6-C10) -aryl,



The present invention provides a conpound of formula 1) AY XOR4 OR3
NNwTNORSO R R5(IA wherein: A together with X and Y, is: a 3-
to 6- menmbwoed/ostoomati ¢ or non-aromatic 10 ring having upPCa/UBosetsr oat ons
i ndependently selected from N, NH, ©,180; or S02; wherein said ring is
optionally fused to a (C6- Cl0)aryl, (C5-Cl1l0)heteroaryl, (C3-
C10) cycl oal kyl or (C3-C10 heterocyclxl; 15 wherein A has up to 3
sgggtitgggts sel ect etCoTEHebewaeht (Glrrdd 31180RE1Ral ogen, -OR, -NO2,

- , - 3, -R, 0XQnr_p Lz - 0- phenyl, 1, 2-net hyl enedi oxy,
“N(R)2, -SR, -SOR ?Cés%%,h?%%%%iy%m or 20 -CON(R )2, wherei n’ R

i s i ndependent |y sel ec6edly enetehydyogeh- (CCICT22Rlabhphaci c,

(C3-C10) -cycl oal kyl or_-c oal kenyl [ (C3- C10) - cycl oal kyl or
-cycl oal kenyl | - ( Cl- E%Sﬁé&é ?Eﬁﬁ%ﬁ%}’l(c%?cm)-ar vl ,
5 (C5-C10) -heteroaryl-(Cl-Cl2)-aliphatic;

R; and R3 are independently:
(C1-C12)-aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,
[ (C3-C1l0)-cycloalkyl or —-cycloalkenyl]-(Cl-
10 Cl2)-aliphatic,
(C6-C10) ~aryl,
(C6-Cl0) ~aryl-(Cl-Ccl2)aliphatic,
(C3-C10) -heterocyclyl,
(C6-C10) -heterocyclyl-(Cl-Ccl2)aliphatic,
15 (C5-C10) -heterocaryl, or
(C5-C10) -heteroaryl-(Cl-Cl2)-aliphatic,
wherein each of R; and Rz 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
R; may be replaced by a heteroatom selected from
O, NH, S, SO, or SO, in a chemically stable
arrangement ;
R, and R; are independently
25 hydrogen,
(C1-cl2)-aliphatic, 1
(C3-010) -cycloalkyl-(Cl-Cl2)-aliphatic, or
(c6-Cl0)aryl-(Cl-Cci2)-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 atoms in R
and R, may be replaced by a heteroatom selected

from O, NH, S, SO, or SO03;



WD 03/087092 PCT/ US03/11459 - 12 (C6-Cl0)-aryl-(Cl-Cl2)aliphatic,
(C3-C10) - heterocyclyl, (C6-C10)-heterocyclyl-(Cl-Cl2)aliphatic,

(C5- C10) -wetoagmpyl , or 5 (C5-CL10)-heteroaryl-(Cl-C12) - al irphatsos1145R1 and
R3 are independently : (Cl-Cl2)-aliphd3i€e, (C3-Cl0)-cycloalkyl or

-cycl oal kenyl, [(C3-C10)-cycl oal kyl or -cycloal kenyl]-(d - 10
Cl2)-aliphatic, (C6-ClO)-aryl, (C6-Cl0)-aryl-(Cl-Cl2)aliphatic,

( C3- C10) - het er oy dlsy| (C1«(@62 )ck)inted ek @c yersreciee] 2y eirpFeaRi 5 15
(C5-C10)-heteroaryl., oar = C10): h yl = (E1- =al i tic, wherein
each of Rlo%‘ﬁ%lo?%ﬁ¥ ?%%%%(g%%evﬁ’?ﬂ} g‘tﬁlgggg%ﬁ %%gl W;g/}%%%gt ?F g?ed with up to
subst i t uentgdrogependensl ygsrl ecbrdbbuath &p 2Oywherminalipceobdnal i phatic
carbon atons in RL and R3 nay be repl aced Qg a heterqﬁ 0 sgLected from
0, NH, S, ermopf Rp i PHIALLEY 15 bt rifhhyeme hﬁ%?’zy nd“R4 are

[ ndepegpe %ixro%g; hydrogen, (Cl1-C12)-aliphatic,

(C3-C10) -cycloal kyl - (C1-C12)-aliphatic, or

(C6-Cl10) aryl - (G- 34 2yedbcphdt Ecpm:wherein each of R2 and R4 i s

i ndependent |y and

(0] 0 0 Rg
Rs ORg N\
; i or Re ;
(o) (o) 0
wherein each Rs is independently:
hydrogen,
10 (c1-cl2)-aliphatic,

(C6-Cl10) -aryl,
(C6-C10) —aryl-(Cl-Ccl2)aliphatic,
(C3-C10) ~cycloalkyl or -cycloalkenyl,
[(C3-C1l0)-cycloalkyl or —cycloalkenyl]-(Cl-
15 Cl2)-aliphatic,
(C3-C10) -heterocyclyl,
(C3-C10) -heterocyclyl-(Cl-Cl2)-aliphatic,
(C5-Cl0)hetercaryl, or
(C5-Cl0)heteroaryl-(Cl-Cl2)-aliphatic, ox
20 two Re¢ groups, which are bound to the same nitrogen
atom, form together with that nitrogen atom, a (C3-Cl10)-
heterocyclic ring;
wherein Rg¢ is optionally substituted with up to 3 J
substituents;
25 V is -C(O)N(Rg)-, -S(O)N(Rg)-, or -S(O)2N(Rg)-;
wherein Rg is hydrogen or (Cl-Cl2)-aliphatic;
T is selected from:
(C6-C10) -aryl,
(C6-Cl0) —aryl-(Cl-Cl2)aliphatic,
30 (C3-C10) ~cycloalkyl or -cycloalkenyl,



30 optionally substituted with up to 3 substituents independently sel ected
fromJ; wherein up to tw aliphatic carbon atons in R2 and R4 may be

repl aced wyp oa/okmber oat om sel ected from O, NH, S, SO or 802;USWNN3Y 087092
PCT/ US03/ 11459 - 13 R5 is (Cl-Cl2)-adl4 phatic, wherein any hydrogen is
optionally replaced w th hal ogen, and wherein any hydrogen or hal ogen atom
bound to any termnal carbon atomof R5 is optionally substituted with

sul fhydryl or 5 hydi633~CW0) sceeleztiedl fepnrcrbral kvl -Rlore N or

_ YR OO wherei ch IS, I ndependently: hydrogen, 10
(C1-C12)-aliphatic, nc%%ﬁ%%/? (C6-Cl10)-aryl -(C1l-C12)aliphatic,

(C3-C10) -cycl oal kyl @r3-cye) oatkenytyclyl C3- Cl0)-cycl oal kyl or
-cycl oal kenyl ]-(C1 15 Cl12)-aliphatic, C3-C10) - heterocycl yl,
( C3- C10) - het er ocycl y[C%(ﬁ-Q:)l”Zl)‘@"a?F%%?Jré,l" <€é5%b?8yﬂi%8¥8?r/§r , or
(C5-C1@) het eroaryl - ( %%@@yﬁé{@{@&f§ll 0520 two R6 groups, which are bound
to the sane nitrogen

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

T is selected from:

H ‘%é g o
RlO\ /N R10\ /N /K N
S S
N\ Rig
/ Yo Rio I Rio Rq,
Rio Rio 0 18 !

H H
N K N
///K X \\S//
Rig 10
n I n
o) Rio 0 Rio
HN K HN K
PN
\”/ \Rlo : \Isl Rip
O (0]
H
K N
Rl&//’ \\\S//'
/\ Rio
I n Ryq
HN K
~ N HO oo
/S\ Rig 7 \
0] \O
Rio
S
HS J‘;\S‘)
10 N\
wherein:
Rig is:
hydrogen,
15 (C1-Cc12)-aliphatic,

(Ce-Cc10) -aryl,



atom formtogether with that nitrogen atom a (C3-Cl0)- heterocyclic ring;
wherein R6 is optionally substituted with up to 3 J substituents; 25 Vis
-C (ONRSD03/0sHR (ON(Rg) -, or -S (O 2N(Rg) -; wherei RCRESOY1tager ogen
or (Cl-Cl2)-aliphatic; T is selected ftbom (C6-Cl10)-aryl,
(C6-Cl0)-aryl-(C1-C12)aliphatic, 30 (C3-Cl0)-cycloal kyl or -cycl oal kenyl,
WO 03/ 087092 PCT/ US03/ 11459 - C3-C10) -cycl oal kyl or

-cycl oal kenyl ] - (C1- Gﬁércépopﬁéwic(Céc§1@i©ﬂl iSeycl yl ,

(C3-C10) - het er ocycly Egcaf%g’2 oB.'i%&'lCor 5 &s Sg] @)elgﬁ,t eroaryl, or

(C5-C10) heteroaryl - ( hatlc ected from HHH R10
""N Rlo~ NKN R \O[RCQLC&D)Rb@cRb@lkyiooRIchh&oﬂﬂh@nRﬂG—HCﬂ KYNRS
R10 10 Il )n )n O R 0 ORIQ HNK H\\ /K R1I0 I | R10
Ccl2)-aliphatic,
5 (C3-C10)-heterocyclyl,
(C3-C10) -heterocyclyl-(Cl-Cl2)-aliphatic,
(C5-C10) ~heteroaryl, or
(C5-C10) -heteroaryl-(Cl1-Cl2)-aliphatic,
wherein each T is optionally substituted with up to
10 3 J substituents;
K is a bond, (Cl-Cl12)-aliphatic, -0-, =-S-, -NRg—,
-C(0)-, or -C(0)-NRg-, 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):

s

(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 heteroatoms independently
selected from N, NH, 0, S, SO, or SO3;

25 wherein said ring is optionally fused to a (Cé6-
Cl0)aryl, (C5-C1l0)heterocaryl, (C3-
Cl0)cycloalkyl, or (C3-Cl0)heterocyclyl;



OO HK\ NRoSRlo O0~p)nRo RoHW KHOor S RIOOORORIO HS

10 wherein: R o is: hydrogen, 15 (Cl-Cl2)-aliphatic, (C6-Cl10)-aryl,

03/ 087092WB@3/81808/ 11459 - 15 (C6-Cl0)-aryl-(Cl-Cl2)al i poatiso3/11459
(C3-C10) -cycl oal kyl or -cycl oal kenyls 16 (€3-C10)-cycl oal kyl or

-cycl oal kenyl ]-(C1- Cl12)-aliphatic, 5 (C3-C10)-heterocyclyl,

(C3-C10) - heterocycl yl -(C1-Cl12)-al i phatic (C5-C10) - hetergaryl , or

( C5- C10) - het er oar y| -Wlearein) 2ahpphdPi O WheFBFRIEHERLT F£€ 86¥P8na| |y

?gg?zﬁgyfgﬁingPigP i%@?ﬁggéﬁﬂFﬁgg?%Bﬁuﬁnéﬁa {nb$ednbend, 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')z, -NO, -CN, -CF3,
-0OCF;, -R', oxo, thioxo, 1,2-methylenedioxy, 1,2-
ethylenedioxy, -N(R')z, -SR', -SOR', -SO2R', -S0N(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')z, -OC(O)N(R')z2,
—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')2, ~N(R')SOR',
-N(R')SO,N(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')z,

15 -N(COR')COR', -N(OR')R', -CN, -C(=NH)N(R')2,
—-C(O)N(OR')R', —-C(=NOR')R', ~OP(0O) (OR')2, -P(O) (R")2,
~P(0) (OR')3, or -P(0) (H) (OR'); wherein:

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

20 aromatic ring having up to 3 heteroatoms independently
selected from N, NH, O, S, SO, or SO;, wherein the ring is
optionally fused to a (C6-Cl0)aryl, (C5-C10)heteroaryl,
(C3-C10)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-—,
(C1-Cc12)-aliphatic-,
(C3-C10) -cycloalkyl or -cycloalkenyl-,

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

(c6-Ccl0)-aryl-,
(C6-C10) -aryl-(Cci-cl2)aliphatic-,
(C3-C10) -heterocyclyl-,

WO



-C(O -, or -C(0) -NR9-, wherein RO is hydrogen or (Cl1-Cl2) - aliphatic;
and n is 1-3. 15 In another enbodi nent, the invention provides a conpound
of fornmulwoOBB3709CA Y )( RA 0 RRNNwWRs NOR5 0 R RET(USB)/11429
wherein: A together with X and VY, is: 1d 3- to 6-nenbered aromatic or
non-aromatic ring having up to 3 heteroatons independently selected from
N, NH, 0, S, SO or SQ2; 25 wherein said ring is optionally fused to a (C6-
Cl0)aryl, (C5-C10) het!&r%: ) ~heser s Il (cggll'lgﬂi%)ao]rlx(q@t-%iv) het er ocycl yl ;
WO 03/ 087092 PCT/ USOJ/cEL48D ) -hekrddigrei n A has up to 3 substituents

sel ected independently fromJ and wherein the 5-nenbered ring to which A
is fused has up to 4 (CGuisstl)t-deeitesr catvdet € i HdPperdaftdtidrom J; and 5

shereln X g0 L6 | PRSIl Sl e LR Solgoen, O, eC (0 0
1, 2- ethyl enedipexyerdiyR rdm ISR andSOR' , -S02R, -S02N(R') 2,
Jy is halogen, -OR', -OC(O)N{(R'),, -NO,, -CN, -CFs,
-0OCF3;, -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)CHC(O)R', -C(S)R',

10 -C(O)OR', -OC(O)R', =-C(O)N(R')2, -OC(O)N(R")g2,

-C{S)N(R")2, -(CHz)p-2NHC(O)R', -N{(R'")N(R')COR',
-N(R")N(R')C(O)OR', -N(R'")N(R')CON{(R')2, -N{(R')SOzR',
-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,

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

R: and R3 are independently:
(Cl-Cl2)-aliphatic-,
20 (C3-C10) -¢cycloalkyl- or —-cycloalkenyl-,
[ (C3-C1l0)-cycloalkyl- or -cycloalkenyl]-(Cl-Cl2)-
aliphatic-,
(C6-C10) ~aryl-,
(C6-C10)-aryl-(Cl-Cl2)aliphatic-,

25 (C3-C10)-heterocyclyl-,

(C6-C10) ~heterocyclyl-(Cl-Cl2)aliphatic-,
(C5-C10)-heterocaryl-, 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 O, N, NH,

S, S0, or S0O; in a chemically stable arrangement;



-S03R, -C(ORI, -CCOCOR, -C(O CHC (0) R , -C(SR, 10 -COCR,
-OC(OR, -CCONR)2, -CC(ONR )2, -C(S)N(RI)Z, - (CH) 0_2NHC (O R
-N (R) NWORPSOZR , -NR)NR)C(OOR, -NR)NR)CO\ RCrajsos/Nsm® ) SC2R
-N(R) S®N(R) 2, -N(R) C(O -OR8 - -N(RI))C(OR, -NR)CSR,
-N(RI)C(ONRI)2, -N RI)C(S)N(RI)Z, 15 -N(COR ) COR -N(CR')R‘ - CN,
“C(=NHN(R)2, -G ONOR )R , -C(=NCR )R , -OP(Q (OR )2, -P(O (R
)2, -P (O (OR) aZ-dBn apeQpn @96) ¥ly:wherein: two R groups together
with the atons to Cﬁi&y are boundforma3 to 10-nenbered aromatic
or non 20 aromatic r| nNg up to 3 heteroatons independently selected

fromN NH O, S SQCMCS)Z—anam{he ring is optionally fused to a

(C6-Cl0)aryl, (C5-C10)heteroar Cl0)c oal

( C3- C10) het er ocycl yI ¢ 8 W@?%jr?la]g?&l ﬁ% %ﬁé f%/]E’)h‘:’}f(:)%(d‘bStQljfuents
sel ectgd 25 independ 1@1(5)@‘;91]2 Cprcla@phaﬂphétiadependent ly sel ected
from “hydrogen-, (Cl-Cl2)-ali phatl c-, C3- C10) - cacl oal kyl _or

-cycl oal kenyl -, 30 [vql@r@m@)e@cy]@l@%lﬂ’wlaﬂﬂf Raci/g| bafreapdpnrey- and

(3 cio) Rty el SoveF ol o et R0y 1ase: renls P e

(C6- C10) - hietseyddyvt 1 Geld)adli ;E)h@rhi&:, , (C5-C10)-heteroaryl-, or
(C5-C10) - heteroaryl - (CL-Cl2)-aliphatic-
wherein up to two allphatlc carbon atoms in Rz
10 and Ry may be replaced by a heteroatom selected from O, N,
NH, S, SO, or SO2;

Rs ig (Cl-Cl2)-aliphatic, wherein any hydrogen
is optionally replaced with halogen, and wherein any
terminal carbon atom of Rs is optionally substituted with

15 sulfhydryl or hydroxy;

Rs. is hydrogen or (Cl-Cl1l2)-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;

W is:

(o) o) (o] Re
/“\”/RG /U\H/ORG /“\”/N\
; ; R6 ; OxX
o} o) o

25 wherein each Rg¢ is independently:
hydrogen-,
(c1-cl1l2)-aliphatic-,
(C6-C10)-aryl-,



wherein R has up to 3 substituents selected 5 independently fromJ2; and
J2 is halogen, -OR, -OC(ONR)2, -N&®2, -CN, -CF3, -0OCF3, -R, oxo,

t hi oxo, 1wb-oawsteyt enedi oxy, 1, 2- ethyl enedioxy, -N(R )2, PERUS3/BER ,
-S02R, -S02N(R )2, -SO03R, -C(OR~ 1LOYCOR, -C(OCHRCOR, -C(9R,
10 -C(OOR, -CC(OR, -CCONR)2r -CCCONR)2, -CSNR)2i

-(CH2) 0 2NHC(O R, -N(R)YN(R)COR, -NRI)NRI OOR ,
-N(R )N(R ) CON(R ) 2, éﬂtéﬂééc%w,l-(CNcﬁ{?é@(ﬁP%%C)ﬂN( R)COOCR,

NRJ(OR . -NR)GR) ¢ NGB ) 201 BERLGUELN(R ) 2, 15 -N
(COR) COR | -N(O?kg% ’é&@%%gl\w N (R) 2, -%9(0)’ N(OR) R , -C
(SNOR) R , -OP(O (CEB)CRD)-&y¢DpalRy) 2r —cPclopliery)12,(Cér -P (O (H)
(OR) . RL and R3 arg #?de engeEtly: (Cl-C12)-aliphatic-, 20
( C3- C10) - cycl oal kyl -€b ?%gar’ aFk&nyl -, [(C3-C10)-cycl oal kyl - or
- cycl oal kenyl ] - (Cl- C1@}=cab) phatbgocyt861C10) - aryl -,
(C6-Cl10)-aryl-(Cl-C12)aliphatic-, 25 iC?,- C10) - het erocycl yl -,
Eg %8; Eeterocyc: yKCR €Tl CL2harppReYF Y,l“(FéfaCé@(b)FaPréP@%&Fylr-, or

- -heteroaryl - - cal ,§-, erein each of Rl and R3 is
i ndependent |y and SOQ%tﬁﬁiF%égg%%#?t Gt &d with up to 3 substituents
i ndependent |y sel ect eds£coo) Betwheneiyh-yplt-all) akilpbagicécear bon atons in Rl
and R3 may be replaced by a heteropatom %el e%t %d fkomo N, .NH, S, SO or
S02 in a cheni c&VPyRet GBPEPSy r ¥RgEHeAte Pound to the same hitrogen

10 atom, form together with that nitrogen atom, a (C3-Cl0)-
heterocyclic ring;
wherein Rg¢ 1s optionally substituted with up to 3 J
substituents;
each R;g is independently -OR'; or the Rig groups
15 together with the boron atom, is a (C3-Cl0)-membered
heterocyclic ring having in addition to the boron up to 3
additional heteroatoms selected from N, NH, O, S, SO, and
SOz2;
V is -C(O)N(Rg)-, -S(O)N(Rg)-, -S(O)2N(Rg)-, -05(0)-,
20 -0S(0)z-, -0C(0)-, or —0O-;
wherein Rg is hydrogen or (Cl-Cl2)-aliphatic;
T is:
(cl-cl12)-aliphatic-;
(C6-C10) -aryl-,
25 (C6-Cl0) -aryl-(Ccl-Ccl2)aliphatic-,
(C3-C10) -cycloalkyl or —cycloalkenyl-,
[ (C3-C10)-cycloalkyl or -cycloalkenyl]l-(Cl-Cl2)-
aliphatic-,
(C3-C10) -heterocyclyl-,
30 (C3-C10) -heterocyclyl- (Cl-Cl2)-aliphatic-,
(C5-C10) heterocaryl-, or
(C5-Cl0)heteroaryl- (C1-Cl2)-aliphatic~-; or



WO 03/ 087092 PCT/ US03/ 11459 - 18 R2 and R4 are independently: hydrogen-,
(C1-C12)-aliphatic-, (C3-C10)-cycloal kyl-(Cl1-C12)-aliphatic-, or 5

(C6- C10) awplo30€m9ILC12) - al i phatic-, wherein each of R2 andPRA/S83/11459

i ndependently and optionally substitut®® with up to 3 substituents

i ndependently selected fromJ; wherein up to two aliphatic carbon atons in
R2 10 and R4 may be repl aced by a heteroatom selected fromO0O, N, NH S,
SO, or S02; R5 is (}C1-C1

-al i phati c, awher any hydrogen .is tionally

repl aced wi F1~Qal mh@nei\n gt nal carhgn at gm of is
(th 15 su@f hydr or hyﬁ{oo{y; 7 is drogen or

erefm any hfdrogén i &.optional ly [repl age Wilot h

optional |y subsgigute

(Cl-C12)-aliph#ti e,

hal ogen, and wherein®any hydrogen or Fal ogen atom boundoto apy terminal
carbon atomof R5 is optionally substituted with 20 sulfhydryl or hydroxy;

Wis: OOOR6 | Rﬁg?ﬁ R6 or OO /Rl8BR:|ﬁ8
K N . K N
RlO/ RlO/ g
)n )n
0 Rio 0 Rio
g

HN K

K
\Rlo \S/ \Rlo '
| ]
H
/K\ /N
2 //S\\ R10 Rio
o7 Y% n Rio Rio
Rio X
HO
NI N S
10
O// \\O



25 wherein each R6 is independently: hydrogen-, (Cl-Cl12)-aliphatic-,
(C6-Cl10)-aryl-, WD 03/087092 PCT/US03/ 11459 - 19

(C6- C10) -wpyBA§1@92 C12) al i phatic-, (C3-Cl0)-cycloal kyl or pcoyushdal4kenyl -

[ (C3-C10) - cycl oal kyl or -cycloal kenyl ]2X G - Cl12)-aliphatic-, 5

(C3-C10) - heterocyclyl -, (C3-C10)-heterocyclyl-(Cl-Cl12)-aliphatic-,
(C5-C10) heteroaryl -, or (C5-Cl10)heteroaryl-(Cl-Cl2)-aliphatic-, or two R6
groups, which are bound to essame nitrogen _10 ato £
that nitrogen afom a {C3-CL het er ocycl i;/Ki ;
substituted wih 6 3 substi t uent sR;fach
or the R18groups 5 toggt with the boron at IS (
het erocyclic ring ving/in a antlon to the boronpup t®&o3 ad

R6 is optionally
endently -OR ;
)a10) - menber ed
| tional

het eroatons selectdd from°N, NH, 0, S, SO and S; Vis - (ON B8)
-S (O N(R8) -, -S (O 2N (R (O -, 20-05(0)2- - \NR
-0-; wherein R8 is hydrogen or \G;Q-C12) phatic; T is: 10
(C1-C12)-aliphatic-; (C6-C10)- ar“l - 25 %CG- Cl10)-aryl -(C1- CIE/) abi phati c-,
H i /
Rig S 10 //\\
” )n o 0 )n
o Rio Rio
HN K HN K\\\
\\\H/// \\\Rlo r or \\\”/// Rio 7
0 0]
wherein:
Rio is:
5 Hydrogen-—,

(Cl-cl1l2)-aliphatic-,
(C6-C1l0)-aryl-,
(C6-C10) -aryl-(Ci-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) -~heteroaryl- (C1-Cl2)-aliphatic-,

wherein each T is optionally substituted with up to
3 J substituents;

K is a bond, (Cl-C12)-aliphatic, -0-, -S-, -NRo-,
-C(0)-, or -C(O)-NRg-, wherein Ry is hydrogen or (C1-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-, (C3-Cl10)-heterocyclyl-, 30

(C3- C10) -wetoaioswyzl yl - (CL- C1l2)-al i phatic-, (C5-C10)het er ®amuiso3/1 1359

(C5-Cl10) heteroaryl - (Cl-Cl12)-al i phatict-22 or T is: W 03/087092 -

PCT/ US03/ 11459 2 HHRIO SNRIO SNRKYNH((J O Ro RIO 10 Rio 0 10
HN K R10

Rlo O RRoHH NKIU N KYRIORRIOII R)n)n 0 10 0 1o HN K
11 RI0 00 HYKRS/NR o ~RoR RsoOp)nsoRio RoHO

O -

In yet another embodiment, the invention provides a

compound of formula (II):

Rz

Ri1 Raq' T“
R12\ N
YT E
Rg'
N 0] Rs
(@]
o) Rz Ryg'
5
(IT)
wherein:
10
X1 is -N(Ry)-, -0-, -S-, or -C(R')z2—;
X, is -C(0)-, -C(S)-, -S(0)-, or -5(0)2~;
W is:
@) 0] 0] @)
I A,
F F Ry
15

o 0 0 0 |
/“\ /R17 R ora N
|
; ; 0 ;
Rz 0 o

R17

~

Ri7

7



SKRio/ I HS X 0 ~0 5 W 03/087092 PCT/US03/11459 - 21 H K/ HKYN
Rlo R10 )n YR) np Rlop lo HNK SKRlo %\ RO 0 OHH R K SNRL
K\S/N 1owDIlo3ps7092\ O )n p R10 R10 HN K\ HN K R10 or y"* PCRUS03/01489
wherein: R10 is: 5 Hydrogen-, (Cl-ClA3atiphatic-, (C6-Cl10)-aryl-,
(C6-Cl0)-aryl-(C1l-C12)aliphatic-, (C3-Cl0)-cycloal kyl or -cycl oal kenyl -,

O 0] 0 @] O 0]
; ; //R” ;
Rq7 Ri7
o) FF o) R

p=4

0 0]
Ris 0 0
//RW ___g/ ” ”
T \ ——T——<O)me T—(O)me
7 R18I 7 '
FF Rz (O)mR17 R (O)mR17
——P——(0),R7 o o 0O O NRy
" \/ \/ .
P ——§—Ry; | —S—Ry’ —S— Ry
5 (O)mR17
0 @)
O O O O
\/ /“\ \/
/“\N—-S——Rw; N—8—N—Rq7 ;
H H H
) 0]
P P
N‘—"S——R17,' or N S N N7 7
H H H
10 mis 0 or 1;
each Rj; 1s independently:
hydrogen-,
(C1-cl2)-aliphatic-,
(C3-C10) -cycloalkyl or -cycloalkenyl-,
15 [(C3-Cl0)-cycloalkyl or -cycloalkenyll]-(Cl-Cl2)-
aliphatic-,
(C6-C1l0)-aryl-,
(C6-C1l0)-aryl-(Cl-Cl2)aliphatic-,
(C3-Cc10) ~heterocyclyl-,
20 (C3-C10) -heterocyclyl-(Cl-Cl12)-aliphatic-,

(c5-C10)heterocaryl~, or
(C5-C10)heteroaryl-(Cl-Ccl2)-aliphatic-, or

/



10 [(C3-C10)-cycl oal kyl or -cycl oal kenyl]-(d - C12)-aliphatic-,
(C3-C10) - heterocyclyl-, (C3-d0)-heterocyclyl-(Cl-Cl12)-aliphatic-,

(C5- C10) -wetoatoempy| -, or 15 (C5-Cl10)-het eroaryl - (Cl- Cl2) - RICirjrsas/i zs9
wherein each T is optionally substitutZ2dwith up to 3 J substituents; Kis

a bond, (Cl-Cl12)-aliphatic, -0-, -S, -NR9-, -C(0)-, or -C(O -NR9-,
wherein RO is hydrogen or (Cl1-Cl2)- 20 aliphatic; and WO 03/,087092
PCT/ US03/ 11459 two R7 @Lo3oE- 3 whilighy @ en fetpst e i 99RFent i on

20 600 o G Sldoi gyl i it 2 PRl L R
X1 is -N ((R@ered -Heterdeychic -LfiRhavdegisn-@Bi@itionx¢Sfhe, -S (O -,
or -S(O)Ziﬁitrogen up to 2 additional heteroatoms selected from N,
5 ©NH, O, S, SO, and SOgz;
wherein R;; is optionally substituted with up to 3 J
substituents;
each R;g 1s independently -OR'; or both OR' groups
together with the boron atom, is a (Cc5-C20) ~membered
10 heterocyclic ring having in addition to the boron up to 3
additional heteroatoms selected from N, NH, O, S, SO, and
S0z2;
R and Rs. are independently hydrogen or (c1-Ccl2) -
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 S0;; 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, O, S, SO, or SOz; wherein
the ring has up to 2 substituents selected independently
from J;
Ry, Ry, Ri1, Ri1, Riz, and Ryz» are independently:
25 hydrogen-,
(Ccl-cl12)-aliphatic-,
(C3-Cc10) -cycloalkyl or —-cycloalkenyl-,
[ (C3-C10) -cycloalkyl or -cycloalkenyl]-(Cl-
ci2)-aliphatic-,
30 (C6-C10)-aryl-,
(C6-C1l0) -aryl-(Cl-Cl2)aliphatic-,
(C3-Cc10) -heterocyclyl-,
(C6-C10) -heterocyclyl- (Cl-Cl2)aliphatic,
(C5-C10) -heteroaryl~, or



Wis: 0000 Rl~ RL7 ' -'J~'OR,; CF2R17" "'j NFFRL7 1500 0 0 R17
RL7 R17 ORL7 --1Y --1Y R17 O 0 R17 0 WO 03/ 087092 PCT/ US03/ 11459 23 0O O
OO O ORYDIRMA7 OF FORL7 OORL7 / 18 6 |1 N P (OpeRIBORIUS nR17 |
RIS ; | ; FFRL7 (OnRl7 R (OnRL7 -RPF¥OnRL7 ONRL7 -S -Rl7 S RL7 S

-R17 5 (ONnRL7 0 0 NS-R17 )LNY NR7; HHHOO -

(C5-C10) ~heteroaryl- (Cl-Cl2)-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
heteroatoms selected from N, NH, O, S, SO, or SO;; wherein
5 the ring has up to 2 substituents selected independently
from J; or
R;; and Riir 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 S0;; wherein
10 the ring has up to 2 substituents selected independently
from J; or
R;3; and Ri;3: 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 S0;; wherein
15 the ring has up to 2 substituents selected independently
from J;
wherein each of R;, Ri', Ri1, Ri1r, Riz, and Riar is
independently and optionally substituted with up to 3
substituents independently selected from J; and wherein
20 any ring is optionally fused to a (c6-cl0)aryl, (C5-
C10)heteroaryl, (C3-Cl0)cycloalkyl, or (C3-
C10)heterocyclyl; and wherein up to 3 aliphatic carbon
atoms in each of Ry, Ri', Ri1, Ri1r, Riz, and Rizw may be
replaced by a heteroatom selected from O, N, NH, 3, SO,
25 or SO, in a chemically stable arrangement;
Ry, Ra, Riz, and Ryp are independently
hydrogen-,
(C1-Cc12)-aliphatic-,
(C3-C10) ~cycloalkyl-,
30 (C3-C10) -cycloalkyl-(Cl-Cl2)-aliphatic-, or
(C6-Cl0)aryl-(Cci-cl2)-aliphatic-,
wherein each Ry, Rua, Riz, and Rpp is independently
and optionally substituted with up to 3 substituents

independently selected from J;



_OO Il NS R17 ; or NS NRL7 HHH 10 mis O or 1; each R17 is

I ndependently: hydrogen-, (Cl-Cl2)-aliphatic-, (C3-C10)-cycloalkyl or

- cycl oal kewoyBAg7095 [ ( C3- C10) - cycl oal kyl or -cycl oal kenyl | PCTAsSCY/RiH59

al i phatic-, (C6-Cl0)-aryl-, (0C6-Cl0y-abyt-(Cl-Cl12)aliphatic-,

(C3-C10) - heterocyclyl -, 20 (C3-C10)-heterocyclyl-(Cl-Cl12)-aliphatic-,
(C5-C10) heteroaryl -, or (C5-C10) het ero%r, 5519 Cl-Cl2)-aliphatic-, or WD

03/ 087092 PCT/ US03/ 1446510 ¥R tPysWR1# cﬁ/’ E&&,C FORMAPEFSud €37t he sane

nitrogen gf om,.! okin! RUCLAY M LidiiRled iy el @B dh (dS143q menber ed
het erocyclic ri'ng having in"addition to the nitrogen up to 2 additional
het er oat onfrem| @ct®¥d KNHontEN, SO5 NH, SOz; SPrSO, and SO2; wherein Rl7 is

Pdepondent 1y - Er 2ot Ry o ER A gr orbEn Eaget hREL £ FTREnSHEk 2FEm i s a
(C5- C20) - neshgaedo heter eeyeal RO-hichBeltavd R@nor ,addid- e L@-t he boron up
to 3 additional heteroatons selected fromN, NH 0, S_ SO and SOz,
membered bi-, or a 5- 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;

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, 80, and SO;

15 wherein each ring is optionally fused to a (Cé-
cl0)aryl, (C5-Cl1l0)heteroaryl, (C3-Cl0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and

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

20 Ry, and Riz 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, oxr spirpcyclic;
wherein each ring is either aromatic or
nonaromatic;
wherein each heteroatom in the heterocyclic
ring system is selected from the group consisting of N,
30 NH, O, S, SO, and SOy;
wherein each ring is optionally fused to a (C6-
cl0)aryl, (C5-C10)heterocaryl, (C3-Cl0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and



R5 and R5. are independently hydrogen or (Cl-Cl2)- aliphatic, wherein any
hydrogen is optionally replaced 15 with hal ogen, and wherein any term nal
carbon atwmossswptional |y substituted with sul fhydryl or [rygarsey1i4and
wherein up to two aliphatic carbon at@vYs may be replaced by a heteroatom
selected fromN NH 0, S, SO or SO2; or R5 and R5' together with the atom

to which they are 20 bound is a 3- tqQ 6-nenbered ri ving up to 2
het er oat ons sel ect e@HGrSHIN, SN @I‘—‘-Bhaéb Uyt Bp; S %@T%?% ’fq%epri ng has up

to 2 substjbu d 0 %‘]5453@ odromJ; R , Rl, R11, R11l., RI13
and R13, g're N epenéf‘e%ﬁq'gj (;P rogen-, (Ci- C12) al i phat| c-, 1 1
( C3- IClOI) kcyc: i)adlkyin@arcyobeaHeenwlth t[h(eC:atQJI@) t@y@lhjaﬂ’kwh%ff are

-cycl oal keny al i ph 30 ClO)

( C6- C10) - &R éPr@L?) pHatd gﬁd ?@e‘é&m%e?e’r ocycly ° 20-

( C6- Cl% WAl = ( %‘r Célzjﬁ'ﬁ&hmlxﬁembéz@ @) -betetearyl -, or WO

03/ 087092 PCT/ USO3/ 11459 - 25 (C5-C10) - heteroaryl - (C1-C12)-al i phatic-; or

Rl and R1camgentdilaiah heteere@ns o wileh $HeYy8ie bound is a 3- to
6- nrenbered ri ng havi r}ge]}leplﬁo iQn @&- % at t| tue&%‘gﬁlérﬂrﬁ&l s%‘teﬁ; S, SO

or S02; wherein 5 tHE T ng has up S selected 1ndependently
fromJ; oredREl waindy RId, 1:‘tm1¢rfwécﬂ1 tHIEl@@'@(m tor weipthochieyiar e
wherein each ring is either aromatic or
10 nonaromatic;
wherein each heteroatom in the heterocyclic
ring system is selected from the group congisting of N,
NH, O, S, SO, and SO3;
wherein each ring is optionally fused to a (C6-
15 Cc10)aryl, (C5-Cl0)heteroaryl, (C3-C1l0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and
wherein said ring has up to 3 substituents
selected independently from J; or
Ri1, Riz, and Ry3 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 (C6-
cl0)aryl, (C5-Cl0)heterocaryl, (C3-C10)ecycloalkyl, or (C3-
cl0)heterocyclyl; and

wherein said ring has up to 3 substituents

gelected independently from J; or



bound is a 3- to 6-nenbered ring having up to 2 heteroatons selected from
N, NH 0, S, SO or SQ(err); wherein 10 the ring has up to 2 substituents

sel ect ed wodefogredent |y from J; or RI3 and R13, together WCTHUSDHIe1482 om to

which they are bound is a 3- to 6-nmemered ring having up to 2

het erocatons selected fromN, NH, 0, S, SO or SO2; wherein 15 the ring has

up to 2 substituents sel ected i ndependentl fromJ; er.ein each of R1,
R,, Rl1, Ri1, RR1FNGnte REFSGRET i"ﬁd%b AR H AP %%%aﬁﬁys%%estitut ed
with up tg,3,,§uRSt) talent sghndependepblyegehesbed dromdo apd wherein 20
any ring is optionally fused to a (C6-Cl0)aryl, (C5- Cl10)heteroaryl,

(C3E)C1O) c%mdzrdae!ank@dl,bﬁf, g@%-adﬂ)h@téemy gredahBinweeEeifi up to 3 aliphatic
carbon ato in ch of Rl, R ,, Rl1, , and RIP may be replaced
by a het er%%’fs%?ﬁ%(gf]e%t%ﬁ ]??%%chﬁslf]{lﬁ% %gégﬁg' or S02 in a chem Eal ly

st abl esarrangenment ; wiRrefd4, RA2thangdiR2@ndr erindgpehdenihy shygtengen-,

(Cl1-C12)-aliphatic-, (C3- ClOL- cycl oal kgl -, 30 ) ,
( C3- C10) - cyatloarigy - €1l 195 aYi %Hé?iic-,rbﬁﬂgedr or spirocyclic;

(Co- C10) aryl - (C1- Cl2jralLphathen. i #heLEl i eRER BonBicRb2, and R20 is

i ndependent|y and optionally substituted with up to 3 substituents
i ndependentdyasehacied fromJ; WO 03/087092 PCT/ US03/ 11459 - 26 wherein

ependentéyasahs .
up to two al iphatic carbon,alom |0 BBt 1R 2neRd:BR0CPRY she T opl aced

10 ring system is selected from the group consisting of N,
NH, 0, S, 80, and SO3;
wherein each ring is optionally fused to a (C6-
cl0)aryl, (C5-Cl0)heterocaryl, (C3-Cl0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and
15 wherein said ring has up to 3 substituents
selected independently from J;
Rs and Ri; together with the atoms to which they are
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 SO3;
wherein each ring is optionally fused to a (Cé6-
Cl0)aryl, (C5-C10)heteroaryl, (C3-Cl0)cycloalkyl, or (C3-
30 C10)heterocyclyl; and
wherein said ring has up to 6 substituents

selected independently from J; or



fromO, N, NH S, SO or SO2; or Rl1 and R12 together with the atons to
which they are 5 bound forma 3- to a 20-nenbered nono-, a 4- to 20-
menber ed WD-03/081092 5- to 20-nenbered tri-cyclic carbocyclPCa/us03/11459
heterocyclic ring system wherein, in2he 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 heterpatomin the
heterocyclic rRingmsySuenrogetprcrEll f Fat 2he0gr bApWesh iﬁ‘?ﬁgaﬁ? N, NH,

0, S, SO ;15 T el agh i j hghal Lyi6used vo@-a (C6-

C10) aryl, %%%Jﬂ%tae\r,\ggr ;‘?8 %(%96&%@%3%%%3%%8 ' oirEL %%:3 gglo) het er ocycl yl ;
and wher eimeseéred i - hasr up 20- tsudstnemieatrsd sefecvedipndependently from
J; or 20 R12 and R13 t&gether wth the atons_ to which they are bound form
a4- to a %ﬁ%ﬁ‘ﬁfeﬂbﬂ MASteRO8YCLHC B ' AeikRred bi-, or a 6- to
20-nenRered tri-cycljger&ahbocycthe Bi-hgh@reeyctielitngisyskesremherein,

in the bi- and tri-cyclic ring system 25 each ring is linearly fused,

bri dged, oeaclpiribryclsclinemslfsi fusadh Prigdrd. ePFhEPLAPEHALILE or

R R e AR A
each ring aon@péhevat}y fused to a (C6- ClO)aryl, (C5-C10)heteroaryl,
(C-Crojeycloalkyl, of (&, ST BLEL2SYELY' 1n?Ple neterocyclic

10 ring system is selected from the group consisting of N,
NH, O, 8, SO, and SO03;

wherein each ring is optionally fused to a (C6-
Ccl0)aryl, (C5-Cl0)heterocaryl, (C3-Cl0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and

15 wherein said ring has up to 6 substituents selected

independently from J; or

Ryy is -H, -S(O)R', -S(O)zR', -C(O)R', -C(O)OR',
-C(O)N(R'")3, -N(R')C(O)R', -N(COR')COR', —SON(R") 2,
-SO3R', —-C(O)C(O)R', -C(O)CHC(O)R', -C(S)R', -C(S)N(R')2,

20 - (CH3) g-oNHC (O)R', -N(R')N(R')COR', ~-N(R")N(R')C(O)OR',
“N(R'")N(R')CON(R')z2, -N(R')SOR', -N(R')SO2N(R')2z,
-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')z2, -N(COR')COR',
-N(OR')R', ~C(=NH)N(R')z, -C(O)N(OR')R', -C(=NOR')R',

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

Rys and Ris are independently halogen, -OR',
-OC(O)N(R')y, -NO,, -CN, -CF;, -OCF3, -R', oxo0, 1,2-
methylenedioxy, 1,2-ethylenedioxy, -N(R')z, -SR', -SOR',
-SO,R', —SO,N(R')z, -SOsR', -C(O)R', -C(O)C(O)R',

30 -C(O)CH,C(O)R', -C(S)R', -C(O)OR', ~OC(O)R', -C(O)N(R')2,
~OC(0)N(R")2, -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"')2,
-N(R')SO2R', =-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"')z,



WO 03/087092 PCT/US03/11459 - 27 wherein said ring has up to 3
substituents selected independently fromJ; or Rll and R13 together with

t he at omswOD®3Mmkiogh t hey are bound forma 5- to a 20- nenbeced/Sopnasy a 6-
to 20 5 nenbered bi-, or a 7- to 20-meitbered tri-cyclic carbocyclic or
heterocyclic ring system wherein, in the bi- and tri-cyclic ring system
each ring is linearly fused, bridged, or SPiroﬁ%ﬁliC; wherein each ring is

ei t her ar oABIGAR OICOR) northfORBIR 7 viHer et (EREhY Bt &#0atom i n t he

het er ocycl i [ temds- ecied fxp group-Eamsistying of N, NH
0, S SO acfl(&)&g%sv\%%r’ei négalgﬁérf%g'is o@%%ﬁ% fused to a (C6- 15

Cl10) aryl , (¥G% )R het,ercaard (0)((E3-(©R)))cycl oal kyl, or (C3- C10) heterocyclyl;
and wherein said ring has up to_3 gubsti[&;&%ﬁg,selected i ndependently from
J; or R11, R12,%2adf RP3 tOGethe i t'h The & ‘t o which 20 they are bound

formag5- to a RQ-yenbered bir,, oroers- 4w, 20t (ENbST e, —CHO)RC ,
carbocyclic or héterocyclic ring system wherein, in the bi- and

tri-cyclic-CoOR; sYGMRMR') mach (BHNER' 1 i Hear¥ (CIRsELRbi i dged, or
wher oi 1 each hel erodBITe ot neoRet er BEyRT ™ tFha St erils ealect ed from
the group comsj stirng afxdY, tiNbxd, 1S,2-S@tlanter8eRioxy, 1,2-

ethyenedioxy, -N(R'),, -SR', -SOR', -SO2R', -SON(R'")3, -

10 SOsR', -C(O)R', -C(O)C(O)R', -C(0)CHC(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'")2, - (CHy)o-2NHC(O)R', -N(R')N(R')COR',
~-N(R')N(R'")C(O)OR', -N(R')N(R' YCON(R')2, -N(R')SOR',
~N(R')SO,N(R')3, -N(R')C(O)OR', -N(R')C(O)R',

15 -N(R')C(S)R', -N(R')C(O)N(R')z, -N(R')C(S)N(R')z2,
-N(COR')COR', -N(OR')R', =-CN, —-C(=NH)N(R') 2,
_C(O)N(OR")R', -C(=NOR')R', —-OP(O) (OR')2, -P(O) (R")z2,
-P(0) (OR")3, or -P(0) (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 S0, wherein the ring is
optionally fused to a (C6-ClO)aryl, (c5-C10)heterocaryl,
(C3-C10)cycloalkyl, or a (C3-C10)heterocyclyl, and

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

each R' is independently selected from:
hydrogen-,
(C1-c12)-aliphatic-—,

30 (C3-C10) -cycloalkyl or —cycloalkenyl-,

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

(C6-Cl1l0) -aryl-,

(C6-C10)-aryl-(Cl-cl2)aliphatic-,



30 wherein each ring is optionally fused to a (C6- Cl10)aryl,

(C5-C10) heteroaryl, (C3-Cl10)cycloal kyl, or (C3- Cl10)heterocyclyl; and
wher ei n swDA3/087T9¢2 has up to 3 substituents sel ected i ndepemdsas/imsdrom J;
or WD 03/087092 PCT/US03/11459 - 28 F13: and R2 together with the atons
to which they are bound forma 3- to a 20-nenbered nono-, a 4- to 20-
menbered bi-, or a 5- to 20-nmenbered tri-cyclic carbocyclic or
heterocyclic ring sy§Eenti®) whaeEeFrACYFHYifie bi- and tri-cyclic ring system
each ring is !lnearlYcéyéfg)_Qétggﬁgycgylsptgo@ygbhgiphghgbeyn each ring is
either aromatic or nonaronatic; erein each heteroatomin the
heterocyclic 10 rin{csyStemhsteebacyed, feom the group consisting of N,
NH, 0, S, SO and S; in each ri i i onal. ed to a (C6-
Cl0)aryl, (C5-C10) hgf%f»%ﬂf@?,—h%@?aay@%éﬁéa?%?733?5%96%?%10) het er ocycl yl :

and 15swhefgifcsaif' rhag hgstyp3t ouBssubsthtyepbiecseliect ed i ndependently
fromJ; R5 and R13 together with the atons to which they are bound forma
18- to a 2BGenpededt Fpnbromal19-2a1® 24- nenbered bi-, or a 20- to

25-menbered tri - cyic_J, i ﬁg)g&gr bagycl igo@(omﬁ]}@rpzc,yc_ll\}@; Lpgr, System wherein,
in the bi- and ??i-cyé?lc ring system "each rihg is Tinearly fused,

bri dged, orospiSowrc! iexo, wieieie, each-mévigylenedidey, at ofatic or

nonaromtlgt;:hylenedioxy, -N(R')2, -SR', -SOR', =-SOzR', -SO;N(R')z,

10 -S03R', -C(O)R', -C(O)C(O)R', -C(O)CH2C(O)R', -C(S)R',
-C(O)OR', -OC(O)R', -C(O)N(R')z, -OC(O)N(R')2,
—C(S)N(R')2, =-(CHgz)-2NHC(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')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')2, -N(R")C(S)N(R")2,
~-N{(COR')COR', -N(OR')R', -CN, -C(=NH)N(R')2,
~C(O)N(OR')R', -C(=NOR')R', -OP(0O) (OR')2, -P(0) (R')2,

-P(0) (OR'")z, or -P(O) (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 SOz in a chemically

stable arrangement. In a bicyclic non-aromatic ring



25 wherein each heteroatomin the heterocyclic ring systemis selected
fromthe group consisting of N, NH 0, S SO and SC2; wherein each ring
i s optiomablog/o8esed to a (C6- ClO)aryl, (C5-C10)heteroarylPCT/US03/11459
(C3-C10) cycl oal kyl, or (C3- 30 C10) hret®t ocycl yl; and wherein said ring has
up to 6 substituents selected independently fromJ; or W 03/087092

PCT/ US03/ 11459 - 29 Rl1 and R12 together.wth the ato to. which they are
bound f or ravstER amPedimmene Afr SR THROMCYCHY 15-01y 94.P e 612Y or a

20- 10 25- (Bl edd1d UG Gar SR DOUEL LEoRE R LEGEYCL | C 11 NG System 5
wherein, in ergi- and tri-cyclic ring sy(?ste?neégac 'ringis Iin)éarly
fused, bridged, Tl sqimodyetémgarwheras nueadhheragliBeandh@r aronmatic or

nonaronati c; wherej h, het t in. the.h i C . i i
el o6t ed MGG dtp UG L1e o hd RS oS gl o0 S P
each ring dscoptd gl by heiseebd o §EbupEloh aeyth £GhgGl8)betedoaryl,

(C3-C10)cycl oal kyl, or (C3- Cl0)heterocyc| i/l ; and_ 15 wherein said ring has
up to 6 subsemtQers NB|eetediniacepenbently FERIS; 2bFaREINPRt:H -S(ORI,

S0 G e STy AR NS AR R ORI,
- (CH2) 0_2NHEE#R:RaryN(R ) N(R ) COR', -N(R ) N(R ) (O OR
-N(RI)N(RI)CI)Kfﬂgé% 6£Jég%% E%ES% maihkéR%%oﬁggghgpghdz !
10 - one or both rings may contain said heteroatom or
hetercatom 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. Applicants have invented a subgenus within
the genus of WO 02/18369 that contain one or both of the

following two distinct structural elements:



“N(R)C(OOR, -NR)OR, -NR)QS)R, -NR)ONR)2,
“N(R)C(S)N(R )2, -N(COR )COR , -N(OR)R, -C(=NH)N(R)2i -C(ONOR )R,
- C(=NOR )Wo0,0388709DP (0) (OR) 2, -P (2%] (R) 2, -P (O (ORCH/&p3/01459 P( O
(H (OR) ; R15 and R16 are independef$ly hal ogen, -OR, -OC (0O)N (R ) 2,
-Nog_, vl N?EB 2, OG;?F)\’ _RS’OROXO éOgF\" ”Etgé'zﬁne?ei VY 1801%,F\>'-et hle(O)RI
enedi oxy, - - - - - - .,
-C(O)C(o RI, QR O erpd(FROCtTPSYRLLC. ERy )Cewé?ﬁamlé?@ N(R ) 2,
OC(O N R:}ﬁm% &S«M}Kg%iﬁ ru&&'ﬁ)@ 0 2MECLEQ) R 1(1) E'E;Rab%gehgaé’o, the
CN(RN “N(R CON(R)2, -N(R “N(R ) S2N(R ) 2i
mg 1) X O)mlg ni\l‘éﬂbi)f@(l@‘@m H\ERr)@FSF‘RX mN@m@@@)N@R 32,

“NR)O(SINR )12, W0 034087087 PTTUSON/ 13450 -~ 30 peMERIER .

(C» (CE') 2, -P. (@)h&&&ég@m boﬁﬁ(&%néﬁﬂhh EheOP4 Béﬁ»péht GER%he, Z2 is
0, =NOR' or:% 2; 5R1I9 is -OR -R, -N(R) 2
“SR C(o;wpoun@:émf eORNLRR) 21) - NeRdj ol T bR fﬂ(f@eﬂza)ééw ~Jis

hal ogen - th
1, 2- met hyl enedl oxy, %y(%%lt%hnghgél giwouﬁ?:%hth%? g&a/l%?%é’zﬁ X
- SOZN( R ) Zoellév&OBRaL EXE @Rmt- SEOLCEQArRL, ele(nalﬂﬂZG(a@)aRY,, rChe) R

(6(03)2?5 2%0%@61%%%%%%} %Ok? )ﬁeﬁf @(%S R b che

- N(R OIN(R péhbbne 20 £ - 8b &@H&B of- BotRu)laSQZN, (Brvades B EBclile (O R
-N(R) C(OQ R , 15 -NNRCSR, -N(F\")C(O)NgF\")Z gCF\")C(S)N(F\")Z
_N(CCR')cxpxlenp@t;pp$§uchcﬁhatcpemppup )2f the presen 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:

Zp
R1e
Rie I N\ g
Ris N
\4

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.



- (O N(OR

wher ei n any H RF HEeulg »o §e§9%@%F?GehYsas§ké

or each R

30 (C3- o

JR -, -C(=NCR" )R , -OP(OQ (R )2, -P(OQ (R)2, -P(Q(R)2,
or -P(O(H(OR); wherein: two R groups together with the atons to which
they 20 woaslguwezl forma 3- to 10-nmenbered aronmatic or n@CI/EBOHNEBY C ring
having up to 3 heteroatons independentd34 -selected fromN, NH, 0, S, SO or
S02, wherein the ring is optionally fused to a (C6-C10)aryl,

(C5-Cl0) heteroaryl, (C3-C10)cycloal kyl, or éCS C10) heterocyclyl

-cyclo enyl - ) -cycl oal kyl or

-cycloalkeanétiKﬁtedﬂﬂjthamhapprepriéﬁecgﬁpuarybwg , Rz as
(C6-C0)-a C12 allphatlc WO 03/ 087092 PCT/ US03/ 11459 - 31
et &

( C3- C10) -

e1BRhEt BIBLYErGR (BIOBESFaFFphatii c-

(C5-C1@) - hﬁ&@fé’%ﬁ’é, ,o@é exﬁ@dﬁigﬁth@teeméyhnﬁ@ﬁt%ﬁ) pabi/pRaki e-;

wherein R

i s hal ogergomm@Rindg OfIfQIﬁwﬁﬁ?XI?I)ftherEEN P1CF3:

has up to 3 substituents sel ected |nde8endently fromJz2;

PocFand- R4, ox

5

o,

and 25

{efl PrRAEEPEAEBREIY from J2:
Cyc #ig?egﬁl¥hée#eg%§9tiﬁﬂ?bf[?%%t%gﬁgole(€%u§a2beal'phat'c'

and J2

Laor L TRE N O dnds SEM BORERIroRPhEe) 2 SR BEY 1

(SR,

10

15

20

25

30

klﬁﬁ‘@).% th&?é@]ﬁlle@(ﬂ)lN(:R‘e) art éﬁ@.w_ﬁ_\x R‘ng, Rig, Raig,

and Z, are as defined herein:

R4 O (ITI) .

All compounds, therefore, having: 1) structural
elements of a serine protease inhibitor; and 2) the
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,
UsS20020016294, wO 01,/81325, wo 02/08198, wOo 01/77113,

WO 02/08187, WO 02/08256, WO 02/08244, WO 03/006490,

WO 01/74768, WO 99/50230, WO 98/17679, WO 02/48157,
UsS20020177725, 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,

WO 99/07734, US6,018,020, WO 98/22496, USS5, 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
thereof. Any such compound is part of this invention.

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



-C(S)N(RI')2, - (CH2) 0O 2NHC (O R , -N(R) N (R) COR,
-N(RID)N(RID)COOR, -NNR)NR)CON(R )2, -N(R)SO2R, -N(R)SX2NR )2,
-N(RI') C( QvOR3/0870b Rl ) CCO RI, 15 -N(R)gg)l?, -N(R ) C( O) NPRT)UK03/11459
-N(R)C(SN(R )2, -N(COR )COR N( , -CN, -C(=NH)N(R_)2, -C (O
N(OR) R , -C(=NR )R,-OP(O)(OR’)Z-P(O)(F?)Z, -P (O (R )
2, or -P(0) (H (OR) 20 De |t|ons Ref erences herein to fornul a (I) are
meant to inchude ot o IA and thorrrula(IB) The term"aryl" as
used herein q |c car bocyclic aromatic ring
system Phen NI Byclic aromatic ri ng system
Bicyclic aromatlo R gHsysQ an ude stem; wherein both rings are
aromatic, e.g., napht and systens wherein only one of the two rings is

aromatic, €My, b¢ eItl@@ifhedThe peowidhetkeotytlgWvingscaspdundr efnth@ans a 30
nonocycl i c or 8{€ cI ic non-aromatic ring systemhaving 1 to 3 heteroatom
or het er oatom groups in each ring selected from0O, N, NHL S, SO or S02 in
a chemcally stable arrangenent. In a bicyclic non-aromatic ring WO

03/ 087092 PCT/ USQR3/ 11459 - 32 system enbodi mrent of "heterocyclyl"™ one or

both rings MaY RyeC 9n a| n sai d hgtgrogtom or heteroatom groups. The term
"heteroaryl” gonpo&yclic or bicyclic aromatic ring
syst em havi gﬁ‘e( t omjor he ergat om groups in each ring

Shin h m'

selected from y stabl e arrangerrent In such a
bi cycli e aronm fac iNSyst €m @ dlome "het eroaryl ":

, wherein Ris, Ris, Ris,

Rig, and %, are as defined herein.

Preferred Embodiments

According to a preferred embodiment of formula (I),
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 isg 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 i1s 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-C1l0)cycloalkyl or (C3-Cl1l0)-
25 heterocyclyl. Preferably, A together with X and Y is
fused to cyclohexyl, cyclopentyl, phenyl or pyridyl.



- one or both rings may be aromatic; and 10 - one or both rings may contain
said heteroatomor heteroatom groups. The term "aliphatic" as used herein
nmeans a swpaBsgkto92 chai ned or branched al kyl, al kenyl or alPkynyso3/11469 i s
under stood that al kenyl or al kynyl entBddiments need at 15 | east two carbon
atons in the aliphatic chain. The term "cycl oal kyl or cycl oal kenyl" refers

to a nonocyclic or fused or bridged bicyclic carbocyclic ring .systemthat
i s not aronmati ACORIGH Kehy3re Figs H’H?/%g]blfﬁe‘g ‘?ﬁb?r‘gjr%e%?li t’%‘rll%frlnéf
unsaturation. Pre red cycl oal kyl 20 groups include cycl opropyl,

cycl obutyl, cycl PEN yl, -cyclohexyl, cycl ohexenyl, cycl oheptyl,

cycl ohept enyl , rnyl, adamantyl and decalin-yl. The phrase
"chem cal ly stabl éXarrahgenent” as used herein refers to a conpound
structure that rend ssépe 25 compound sufficiently stable to all ow

manuf acture and adm hi stvatiop to |l b t hods _kno in the art.
TypicalIy,SXﬁRﬂ¥‘cgE%ounds %?egg¥ﬁﬁf% Zf]al?e%%ggggﬁaef€?mmﬁ8%£8rEIess, in
the absengg.@f,moisture or other chenmically reactive condition, for at

| east a week. 30 The conpounds of fornulae (IA) and (IB) of the present
invention represent a selection froB@®Phe fenus of WD 02/18369. Applicants
have inventeq“a subgenus wi,thin the us of WD 8369 that contain one
or both of /th foll ow Aig t\wo di stin€t structural nts: WO 03/087092

[ syst em cont ai ni ng
(I'y 18 adjacentytolt he ng nitrogen




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 (1) [radical T in
formul a (WpJo3/osidt hout wi shing to be bound by theory, applpcaarsvsiiasdi eve
that the first structural element, nadgly, ring A by being adjacent to
the ring nitrogen atomon the 10 backbone of conpounds of forrmula (I),
provides a facile orientation such that conpounds of_the present invention
have an enhancednteractio ith the egi on of ¢ active site of the
serine protease. licants heve th e secon ructural elenment, a
hydr ogen bond donor /15 in radqjcal T in f la (1), prgvides an additional
point  of interdgtion betweén tHe conpolnds¥df the pllegent invention and
the serine protease active site, thereby enhancing the binding affinity.

In a preferred egbodi ment, t second str ural 20 ment conprises the
followi ng noiety: X2 R19 6 R15 H YVthput being bound by theory,
applicants furth lieve that)this pyr eNnoi ety S Hhe second
structural elene rovi degNpawticul arly ayerabl e en bond 25

e seri ne /pr ot (e

interactions wtR:t & serine/protease actiwe s$ite, hér eby enhanci ng t he
binding affinity of conpounds having this noiety. This favorable

i nteracti on enhances the biAYing affini @ conpoun ving the first
structural el eﬁéﬁﬁ.e., ri A) as wel | t hose ha
(L .
N w3
hCA \
W SN SN
N
N /_\
N N
N
~ GRS
N
N S
N N
AR SR 5




30 other structural elements. WO 03/087092 PCT/US03/11459 - 34 As would
be recognized by a skilled practitioner, the hydrogen on the 1-position of
t he pyrroWwe ososiod2 be substituted with an appropriate gro®RET(ES0y1145R14 as
defined herein) to enhance bi ol ogi caf %ﬁoberti es. 5 Therefore, one
enbodi nent of this invention provides a conpound of formula (I11), wherein
P1, P2, P3, and P4 designate the residyes of a serine Ryot ease i nhi bitor
as known to theSeskilled i p'the art @ R14, RIS, R16 9, and Z2 are
0 RI9 R16 R15 P2- P1 (rery o Al
conpounds, theref havi ng: tructuryg el énents of eri ne protease
i nhi bitor; and 2)%} v 15 pyrroi,ﬁnniety At econsi der ed barpiof this
i nvention. Conpounds havi ng tﬁ%’st?uctural el enents of a serine protease
i nhibitor include, but are not_limted to, the conpounds of the follow ng
publications: WO §7R¢3310, 2 WO 01/ 813 WO 02/ 08198, WO
3187, WO 8256, \\O @2/ 08244, 3/ 006490, WO
01/ 74768, WO 99/ 50 WO 98/ 47679, WD @ 8157, US 0177725, WO

* / 64678, 0 1/07407, WO
WO 99/ 07438, WO 00409588, US20020016442, WO
. WD 98/ 22496, WN53866, 684,

98/ 46630, WD 00/ 599
00/ 09543, 25 WO 991’

N

N
N N N N
TR N N AN

y N7 .
system : in formula (I) is selected from:



WO 02/ 079234, WD 00/31129, WO 99/38888, WD 99/64442, and WO 02/18369,

whi ch are incorporated herein by reference. Thus, any conpound of the
above pubWwogawsmps may be nodified to have this pyrrol e nPCEFUSO3/0M45A
derivative 30 thereof. Any such compédnd is part of this invention. For
exanpl e, compound A in WO 02/ 18369 (p 41): WD 03/087092 - 3 5 -

PCT/ US03/11459 (YJNNNOH f--r p =~ Hp Hp H p my be nodified to provide
the follow ng c und this iny ion: K R16 Z2 O OPh R15 N NA N

OH N N5 R14 O p wher R14, R16, R19, and Z2 are as
defined herein. ferre E odi ment$ Atcordi 0 a preferred enbodi nent
of formula (1), 19{A t r wth ad Y Lﬁ? 8-6 nenbered carbocyclic
non-aromatic or aromatic rlng Mor e preferabl A together with x and Y is

cycl opropyl, cyclobutyl, c clopentyl cycl ohexyl or phenyl. Even nore
preferably, i is cyl gohexyl or cyclopentyl. 15 Most
preferably, A tog and Y is cycl\g yl . Accordi ng to anot her
preferred enbodi ne h X ang is a 3-6 nenbered

with Xand Yis a 5-6

R

Yo SN

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

atom, is:

; 7 or
RS ";5 i: «;zf 5

5
More preferably, A, together with X, Y and the ring
containing the nitrogen atom, is:
or
N N
P - s 5-
0

10 According to a preferred embodiment, T is selected

from: (C6-C1l0)-aryl, (C6-C1l0)-aryl-(Ccl-Ccl2)aliphatic,
(C3-C10)-cycloalkyl or -cycloalkenyl, [ (C3-C10)-
cycloalkyl or —cycloalkenyl]-(Cl-Cl2)-aliphatic, (C3-
C10)-heterocyclyl, (C3-C10) -heterocyclyl-(C1-Cl2)-

15 aliphatic, (C5-Cl0)heterocaryl, or (C5—C10)heteroa?yl—(C1—
Ccl2)-aliphatic, wherein each T is optionally substituted
with up to 3 J substituents.



menbered heterocyclic ring. 20 According to another preferred enbodi nent, A
together with X and Y is a 5-6 nenbered heteroaryl ring. According to yet
anot her pwefoasma2 enbodi nent, A together with X and Y is PaIasos/o1489
(C6-Cl0)aryl, (C5- Cl0)heteroaryl, (C%OCIo)cycloal kyl or (C3-Cl0) 25

het erocyclyl. Preferably, A together with X and Y is fused to cycl ohexyl,

cycl opentyl, phenyl or pyridyl. WO 03/087092 PCT/US03/114 . -. 36
Accordi ng to afstdRErdigief&t %H’tékfﬁib(ﬁrrﬁsf?ﬁr,r?%ee %%m%it NS]'QS]S/%’[ emin
formula (1) is selecte rom Table_ 1 below Table 1 N N N NNNN NN

ON,N NN NNN N N I N N ‘EN N NN \N\N \hﬁN N NN 5 W
03/ 087092 "PERSO 9 370N e
10
/\\0 Rio |(‘) Rio \”/ Rio ,
Rio Rio o Ko
H H
K N K\\ AN
RlO/ RlO/ S
)n ” )n
o R o} Rio
HN K HN //K\\
\H/ \Rlo ' \lsl | RlO ’
(0] 0
H
k. _n. S
RlO/ \5/ R
o//\\o )n Y Ry,
Rio /)k<:
HN\ /K\ HO r\s\’y
//S\\ Rio , or \
0] (0]
wherein:
Rip 1s:
5 hydrogen,
(C1-C1l2) -aliphatic,
(C6-Cl1l0) —arvl,
(C6-C10) —aryl-(Cl-Cl2)aliphatic,
(C3-010) -cycloalkyl or -cycloalkenyl,
10 [ (C3-C10)-cycloalkyl or —cycloalkenyl] - (Cl-
Cl2)-aliphatic,
(C3-C10) -heterocyclyl,
(c3-C10) -heterocyclyl- (C1-Cl12)-aliphatic,
(C5-C10) heteroaryl, or
15 (C5-C10)heteroaryl- (Cl-Cl2)-aliphatic,

wherein each T ig optionally substituted with up to
3 J substituents;
K is a bond, -Ry, -0-, -S-, -NRy—, -C(O)-, or -C(O)-
NRo—, wherein Ry is hydrogen or C1-Cl2 aliphatic; and
20 n is 1-3.



NN N%BNN r NN
0O NNNN NSO
PRT/USOM SN

N~NN SO p NNN N NN NNNN .NN
N N ,~N NN WO 03/087092 PCT/ US03/11459 - 38

"M, NVBO3MBTON gN N NN~ NV N~ NNNN/ N N
- 41 -

N ? N NS
N P SSO
N q \ N

]

Tn the above embodiment, T may also be:

H
H /7
K N q'% /K N
Rlo/ 9 \”/ )
n . "
o Ryo 0] 10
HN K
NN g \Rlo
ﬁ Rig O// \\o !
O
H < ﬁ /
/K\ AN N
Rig S Rig S
[ ) A )
n 0) 0] R n
0 Rig 10
HN K HN K
~N
e Y
(0] (0]

In a preferred embodiment, T is:

5
H H 2’%
N 0 N
N pd
S
/N ,
! 0
\“/ /O N
I \[(
NH 0
)\ "
0 o/

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 more preferred embodiment, T is

selected from:



N ,N5 According to a nore preferred enbodinent, the ring Y O<A N system
in formula (1) is selected from WO 03/087092 PCT/US03/11459 - 39 - N4 N
N N ON NwoN3/ogoer N N~, 0 According to anot her nore prefremrresds/entodi nent
A, together with X, Y and the ring—cdi a ning the nitrogen atom is: or
5 More preferably, A together with X, Y and the ring containing the
nitrogen atom is: or N/N O 010 Accordl toapreferred enbodi nent, T
is selected arw (Cl Cl2)al i phati c,

(C3- ClO)-cyQ oal en ’rc-:g cycl oal kyl or

-cycl oal keny (C1-C 27N al i phat - Cl )J het erocyclyl,

(C3-C10) - heter ycIyI -C12) 15 Ilphatlc F(CS C10) heteroaryl or

(C5- C10) het eroaryl - (Cl Cl2)-aliphatic, wherein each T is opti onal | y
substituted

N~ N N\ Nl N N \
"\N\>'§_ I\EN —g— II\II\N\ _g— ll\!\N o
\ \ \ \H

0 0
1 Ve I P
Z770 e 7z n J/inj\ X“\j
O)\[l\l NS o [I\l }f\ o Il\l ~ 0 [l\j fs)\
H H H H



wWith up to 3 J substituents. WO 03/087092 PCT/US03/11459 - 40 According
to another preferred enbodinent, Tis: HHH RONRoO NKYNRO O
Rio 0O RlowBlo®@os®p Rio 0O Ro HH RKY NRL KSN i0 )n )®CTUSR/Q4R 0 HN K
HW /KRol) Rlo 00 HK NRIO Rd3pp )n Ro Ro HN~\ KRo HO:"" O
0 wherein: Rio is: 5 hydrogen, (Cl-Cl2)-aliphatic, (C6-Cl0)-aryl,
(C6-Cl10)-aryl-(Cl-Cl2)aliphatic, (C3-C10)-cycl oal kyl oro-cycloalkenyl, 10
[ (C3-C10) - cycl oal kyl or -cycloalkenyl]-(%}-‘]

5 N N S
O)\N\ g 5N g O>/S\N\ )\ g
H

(0] o N
0O O 0 0O
I (W
o % § Z/‘>_§ T § % é‘
P - )\ - )\ >_ B S\
~ Z N

0/5 N & N & N G \

H H H

wherein:

T is optionally substituted with up to 3 J
5 gsubstituents;
7 is independently O, S, NRio, C(Rio)2;

n is independently 1 or 2; and

According to yet another preferred embodiment, T is

10 gselected from:



Cl2)-aliphatic, (C3-C10)-heterocyclyl,

(C3-C10) - heterocyclyl -(C1-C12)-aliphatic, (C5=Cl10)heteroaryl, or 15

( C5- C10) hwpasosmyt - (Cl- C12) - al i phatic, wherein each T i s Poptisonal4by

substituted with up to 3 J substituedtds- Kis a bond, -R(err), -0, -S1

-NR(err)-, -C(O- C(O) NR(err)-, wherein R9 is hydrogen or Cl-Cl12

allphatlc and 20 n |s 3 MD 03/087092 PCT/ US03/ 11459 - 41 In the above

enbodlnent so o Vi lo,)n o )n O Rlo HN

K Rio Hﬁ%% ?f /Kére?\\ ||)\ 3n 0 R10 R10 HN
NOT

KN' HN K~ 0 N

M N\H N\4 N\N\H
L, ), o
AW WY N

| | Y
H H
O 0 O,
o/l\N 3 O)\N ¥ N R | N _g_

) ) ) (.
Clp_ 3 [ \>__§_ Oi']‘ -

o N N or N
M H H

wherein Z is as defined above.

Tn a more preferred embodiment, T is:

[ )+

\
H

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

Cc(0)-R¢ (or, in formula (II), -C(0)-C(O)-Ra7).



In a preferred enbodinent, Tis: 5HH SIN/ON OO HXONH /ON O
NH O or O O/ According to a nore preferred enbodi nent, T contains at

| east onewbydgen bond donor noiety selected from -NH2, PCHRESO3/A11@5D or - SH.
10 According to another nore preferreddenbodiment, T is selected from WO
03/087092 PCT/US03/11459 42 N N)-~- --NNN\HHHHIiINc>_ N-N

N--\W\>, 4 Lo~ rl )+ 11 )+ Ni)- NNNONN-N \ \H\H\H _
1\ OP\N 'Prefertally, R¢ (and/or ng) are: phenyl, pyridyl, H ONf~es

c6)-alkyl, (C3-C6)-cycloalkyl, -OH, -0-(C1l-C6)-alkyl, -
N(H) - (C3-C6) —cycloalkyl, -N(H)-C(H) (CH3)-(C6-Cl0)aryl, -
N(H) -C(H) (CH3) - (C3-C10)-heterocylyl, or ~N(H)~-C(H) (CH3) -

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

OB G N RN SN o\

More preferably, Rs (and/or Ry7) are isopropyl.
10 According to another preferred embodiment of formula
(IT), W is -C(O)-H.
According to another preferred embodiment, W is

-C(0)-C(0)-0ORg. More preferably, Re¢ 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-Cl10)-
heterocyclyl or (C5-Cl0)hetercaryl.
According to another preferred embodiment, W is
-C(0)-C(0)-N(Rg)2. More preferably, Rg is selected from
20 hydrogen, (C3-Cl0)-cycloalkyl or -cycloalkenyl, or (C3-
C10) -heterocyclyl. Alternatively, one Rg is hydrogen and
the other R¢ is: (C6-C10)-aryl-(Cl-C3)alkyl-, wherein the
alkyl is optionally substituted with COzH; (C3-
¢6)cycloalkyl-; (C5) -heterocylyl-(Cl-C3)alkyl-; (C3-
25 Cc6)alkenyl-; or each Re¢ is (C1-C6)-alkyl-. Alternatively,
each Rg is (Cl-C3)-alkyl-.

Most preferably, -NHRg in W is selected from:



Z0

0
e

=08

e

0

i
03/
~N
rei

D/O'

eSHHH p0O 11, Zr)n Z

z)nz)nz)n p1l\ %\ \

/- Oi HHH z~nz)n\)n\Z\)nZN‘ NONON\- O1~HHH
8WOD3IPEMHILIS03/ 11459 43 0 )n Z)n Z )n Z 0~ (-- PET/USOSM148) OZ-' N
HO‘f/S\HHO\H 0f 0// N4 5+ + ] d~~NO NONe \H\HHH

W is:
O O
)J\ /“\CF2R17
O

5 Ri7
9 0 Ry7
Rq7 OR17 N\
; ; Ri7 7
0] 0o o)
O @) 0] O O 0O
R
; ; e 17
0 FF 0 Rq7
10
O

More preferred embodiments of W are as follows

15 W is:

)n Z 00



T is optionally substituted with up to 3 J 5 substituents; Z i

i ndependently 0, S, NR10, C(R(err))2; n is independently 1 or 3 and is

i ndependewnlop/087082 ngl e bond or a doubl e bond. According ﬂ)dTysnsliansi her
preferred embodinent, T is 10 select®d from WD 03/087092 PCT/ US03/ 11459
44 NNNN O\HHOHO\H CNNONNNNNN NO\V\ HHH I~~~s" "' O-HN S~
ONONN--/, HHHOO0OO0OO ZZNH Oi Oli ONNHHHH N Oli f

Nor '"N ¢l H\H \H wherein z is as defi
enbodi nent, T i;ﬁ\SO ned above. In a nore preferred

RW, wherein Ri;7 is hydrogen or C5-heteroaryl,
or C9-heteroaryl, wherein Ri7 has up to 3 substituents
selected from J.

W is:

o]
O

5 wherein R;; is hydrogen, (Cl-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:

0O
0

W is:

wherein Ry7 is hydrogeﬁ or (Cl-Ccé6)-alkyl.

O Rq7

N

~

/“\”/ R17
0]

15 alkyl, (Ccl-Cé)-alkenyl, (C6-Cl0)-aryl-(Cci-Cé)-alkyl-, or

wherein R;7 is hydrogen, (Cl-C6)-

(C6—C10)—heteroaryl—(Cl—C6)—a1kyl—, wherein Ri7 1s
optionally substituted with up to 3 J groups. Preferred
J substituents on the alkyl and aryl groups are halogen,
carboxy, and heteroaryl. DMore 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 heteroaryl.



N H According to a preferred enbodinment, Wis -C(O- C(O -R6 (or, in
formula (1l) , -C(0) -C (O -R17) . WD 03/087092 PCT/US03/ 11459 - 45
Pr ef er ablwp oB®s870and/ or R17) are: phen I pyridyl, (C3- Copcalusys/11459
(C3-C6)-cycloal kyl, -OH, -0-(Cl-C6)=« yT, - N(H - (C3-C6) -cycloalkyl,
-N(H -C(H (CHB) - (CG6-C10) aryl, - N(H -C(H (CH) -

(G010 et et il oo (b, ELEM GRbeBeLEs bbRiatanor  herel 1

each aryl I's optionally Substituted with

hal ogen. f&rmﬁbaréﬁlbnb&ﬁdlﬁents are seI ected from 33 -O -OHI -N~ -N-N~
3 -N_\ I-N\~- N 3 - NCI -N FpC CI d\I\FJ-N\CISN\F F N
-\ ~s = ferabl (and re |sop 10 According to
anot her prefhe red fornu%r QUITY Y According to
another preferred e nent N\Véls - C(O)'\l ;&erably, R6 is
H or nethyl. Accordi ng to a nore pref erred enb R s 15 sel ected

from hydrogen, (Cl-Cl2)-aliphatic, (C6-Cl0)- aryl, (C3 C10) - cycl oal kyl or

-cycl oal ken |, (C3- CgO) terO@ycI yl or ¢ C5-C10) et eroarylQ According to
anot her ﬁe’r{‘\ed ’li i - a@ - N @Mel\/brxzé’\gﬁ\ewger ably, R6
is sel ecte om: 2 drogen - )0y - cyal oal ky r -cycl'ogl kenyl’, or (C3

C10) - heterocytl yl . Al't rnat|vely one R6 i s hydrogen and
T, Mk b D
A3, RGO AT g
ST SN S G S e ut Hee S

O H HN’N

W % ok o o, A

5 According to a preferred embodiment, each Rig
together with the boron atom, ig a (C5-C7)-membered
heterocyclic ring having no additional heterocatoms other
than the boron and the two oxygen atoms. Preferred

groups are selected from:

10



the other R6 is: (C6-Cl0)-aryl-(Cl-C3)al kyl-, wherein the alkyl is
optionally substituted with CQ(err)H, (C3- C6)cycl oal kyl -;

( C5) - het ewoaplogtoo C1- C3) al kyl -; (C3 25 C6) al kenyl -; or ea®aTR&03/$1459
(Cl-C6)-alkyl-. Alternatively, each R is (Cl1-C3)-alkyl-. Mst preferably,
-NHR6 in Wis selected from WD 03/087092 PCT/US03/11459 - 46 _ N ~ NN

_HN\AV N NH'"'" N&1locl -3 NF _ _ -1-N\ Fk N\ C r --N o C =F
According to a preferrech?'enbogi ment of formula(ll), Wis: OO 5 ,~kRW
", KCF2R17 O O O 117 ($17 RN ---ly ; UQQ-- 17 % OO0OO0OO0O0O0O0
Rl? R17 R17 F F OR18 NR17 BfF % orAR18 More preferred
enbodi nent s of WarBZas f —0B
N\
Rl
Rl

; wherein R' is,

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

methyl.
5 According to a preferred embodiment, Ri is gselected
from:

According to a preferred embodiment, Rs is selected

10 from:

15

According to a preferred embodiment, Rs is:



15 Wi s:
or C5-het

sel ect ed WO@B1087092V i S.

WO 03/ 087092 PCT/ US03/ 11459 - 47 0 R17, wherein R17 is hydrogen
eroaryl, or C9-heteroaryl, wherein RL7 has up to 3 substituents
O RL7 5 0 wherein RL7 is hydr ogemCT(US03/08%59 al kyl ,

(C6- Cl0)-aryl, or C3-C6-cycloal kyl =(&f-€3)-al kyl, wherein the cycloalkyl
is preferably a cycl opropyl group. The aryl group is optionally
substituted with up to 3 J groups mherer is hal gen preferably chloro
or fluoro. M0 VLLEL C)wherekmleZvr dr or (Cl-Cg)-alkyl. W
is: ORLl7 - R17 mhere n R17 | h rog , (CxC6)- 15 al kyl,
(C1-C6) - al kenyl %E@-CJO aryI

(C6- C10) - het aryl Cl-Co6 alky > er 7 i|s optronally substituted
with up to B J droups. Preferredt J subs |tu nts on the\al kyl and aryl
groups are hal ogen, carboxy, and het er oaryl . rievpr€f erged substituents

on 20 the
preferred

10

15

20

25

aryl groups are hal ogen (preferably chﬂbro or fluoro) and nore

J substituents on 1 hG @yl @raisaiént, Rs is selected

from:
e e
B\\YF\
F
F F L

According to a preferred embodiment, Rs: is hydrogen
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(O)-NRs-.

More preferably, V is —-C(O)-NH-.

According to a preferred embodiment, J is halogen
-OR', -NO,, -CF3, -OCF;, -R', oxoO, 1, 2-methylenedioxy,
-N(R');, —-SR', -SOR', -SOR', -C(O)R', —-COOR' -CON(R"') 2,
~-N(R')COR', -N(COR')COR', -CN, or —-S0.N(R') 2

According to a preferred embodiment, J; is halogen,
-OR', ~NO,, -CF3, -OCFs3;, -R', 0XO, 1, 2-methylenedioxy,
-N(R'),, ~-SR', -SOR', —-SO2R', -C(O)R', -COOR' -CON(R")2,
-N(R')COR', -N(COR')COR', -CN, or -S0:N(R") 2.

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(Rag)-, -0-, or -C(R'),-. More preferably, X is
~N(R20) ~. ‘

According to a preferred embodiment of formula (I1T),

X, is -C(0O)-.



carboxy and heteroaryl. WO 03/087092 PCT/US03/11459 - 48 According to yet
ot her preferred enbodi nents of formula (I1), Wis: 0 0000SOSO H
NH oN N /w3090 / | 0 00 ~r OH\ , ~CHOW "~N~ 0 O eCOW™n4® H O N O
N\ OHNooJ" - fly YOO \ FONELNON V1 CC ONFFzOH "1 11
fl%;g 8 00Cd OH/ CQ OH/ FOHCO OHN\ I -N\VI FNC " \NI C '

O\1lY O HOQO OH - N
or O000O0 According tooappge?giﬁeg e&bédiﬂgﬁg%é¥(géﬁﬂdﬁé}ilr), N N

R., R4, and Ry, are each independently selected from H or

(c1-C3)-alkyl-. More preferably, each of Ry, Rs4, and Rag,
are H. ‘

5 According to a preferred embodiment of formula (II),
Ris is -H, —-S(O)R', -S(0)3R', -C(O)R', -C(O)OR',

-C(O)N(R')2, -N(R")C(O)R', -N(COR')COR', or -SO2N(R'):2.
More preferably, Risa is hydrogen.
According to a preferred embodiment of formula (II),
10 R;s and Ris are independently halogen, -OR', -NO2, -CFj3,
-0CF;, -R', oxo, 1,2-methylenedioxy, -N{(R')3, -SR', -SOR',

-80,R', -C(O)R', -COOR' —-CON(R")32, -N(R')COR',
-N(COR')COR', -CN, or -SO;N(R')2. More preferably, Ris and
Ris are independently (C1-C6)-alkyl-. Even more

15 preferably, each Ris and Ris is methyl.
According to a preferred embodiment of formula (II),
7 is O and Ryy is: (Cl-C6)-alkyl- (Cc3-Cc10) -cycloalkyl-,
[ (C3-C10)-cycloalkyl]-(Cl-Cl2)-aliphatic-, (C6-C10)-
aryl-, (C6-C10) ~aryl-(Cl-C6)alkyl, (C3-C10) -heterocyclyl,
20 (C6~C10)—heterocyclyl—(Cl-C6)alkyl, (C5-C10) -heteroaryl,
or (C5-C10)-heterocaryl-(Cl-Cé6)-alkyl; wherein Ris has up
to 3 substituents selected independently from Jz; and
wherein up to 3 aliphatic carbon atoms in Rig may be
replaced by a heteroatom selected from O, NH, S, SO, or
25 S0, in a chemically stable arrangement. More preferably,
Rig is (Cl-C6)-alkyl-. Most preferably, Ris is methyl.
According to a preferred embodiment of formula (II),

R1a is H; Z2 is CH,; or Ris is:



5 According to a preferred enbodi nent, each R18 together with the boron
atom is a (C5-C7)-nenbered heterocyclic ring having no additional

het er oat owe® oakmp2 t han t he boron and the two oxygen at on®CTRrSe$/erssed
groups are selected from 10 WD 03/ 0872 PCT/US03/11459 - 49 R R R
g\ B R R wherein R is, preferably, (Cl-C6)-alkyl) and is, nost
preferably, nethyl. 5 Accordi to a preferred e iment, Rl is selected
from nn-ru nnj’ | I I Accorging to a pref rredrr%ﬁ:godi ment, R3is
selected 10 from|| Nina tlll11L According, tojja preflerred enbodi t, R3is:
B A nn' visg:r L QOB 15

O
T
@
(@]
@]
I
&
Iz

More preferably, Rig is H; Z; is CHz; and Rio is as

depicted immediately above.

According to another preferred embodiment of formula
5 (II), each Rig is methyl; Z; is O; or Ria is:

O H,c CHy QCHs

%

0 OCH;

O/I\CH3
0 0 o) |CH3
N CHg
%’-}7‘ OH ziL{“\/ N/
H
NH2 ’ O 7

O H,c  CHs

N
- “CH,

ZI
Iz



~SHor FFFFFFFFF According to a preferred enbodinent, R5 is
selected from I I I F FFFF 5 According to a preferred enbodi nent,
R5, is hywoagesro9and R5 is ot her than hydrogen. Accordi ngpca/sopiaserred
enbodi nent, R2 and R4 are each indepehdlently selected fromH, nethyl,
ethyl or propyl. 10 According to a preferred enbodinment, Vis -C(O -NRS$-.
More preferably, V.is -C(O-NH. According to a preferred enbodinment, J is
hal ogen -M¥gre pReperalry, cechaRis RS 1y ZendgfnlefBdi 6xy,15 AR ) 2,
-SRI, -S - . , -%g%g - : < COR'
-N(Cm)%e?lépdg\? %?mg%%%%?y) : Acéo?%lﬁg%ngré g%gffg?%tgé enbodi nent, J2
i s hal ogenRis i8R, -NO2, -CF3, -OCF3, -R, oxo, 1,2-nethylenedi oxy,
-N(RI)2, -SR, -SOR, -S02R, -C(OR, -COOR -CON(R )2, -NR)COR,
-N(COR )COR, -CN, or -S02N(R )2. 20 In J and J2 the halogen is preferably
chloro or flQorog Mg preRerably, the halogen is fluoro. According to a
preferred enbpdi nent formula (I1), X1 is -N(R20) -, -0-, or -C (R2- .
Mor e pref erah ! R20) 25 According to a preferred enbodi nent of
formula (IL5

OR’

5 . In this embodiment, R' is,
preferably, (Cl-Cé6)alkyl.
According to another preferred embodiment of formula

(IT), Zp is:

T’
A R’ O
N// N//
| oxr l
I 1
10 More preferably, each Ris is methyl; Ris is H; and Z;

is as depicted immediately above.

According to another preferred embodiment of formula

J

(IT), Z2 is:

OH OCH3
N N// N//
/‘L/lﬁl.}'\m 7 l ; OF AJ‘\.r!.}'u\/
! l |
15 According to a preferred embodiment of formula (II),

Rq» is H.
According to a preferred embodiment of formula (II),

Ris» is H.



X2 is -C (O -. W 03/087092 PCT/ US03/11459 - 51 According to a preferred
enbodi nent of fornmula (I1), R2, R4, and R20, are each independently

sel ect ed Woaniogfoerz (Cl-C3) -al kyI . More preferably, eaekaTafsoRRi4sR4, and
R20, are H 5 According to a preferredéenbodi nent of fornula (I1), Rl4 is
-H -S(OR, -S(0)2R, -C(OR, -C(OCR, C(O)N(RI)Z -N(RI)C(ORI,

- N( COR )CCR ,_or -S02N(R )2. More prefera , is hiégrogen
According to a Zb?%‘?%ﬁi%%ﬂ EADBIPRBAETERt SWPBfiém?FF)O 2andiRi6 are
i ndependeng Ly hal® -OR, -N02, -CF3, -OCF3, -R, oxo,
12rrethy|ened|oxy, -N(RI)2 -SR, -SOR, -S02R, -C(O)R‘, - OOCR

-CON(R ) 2, - N RIGoRIingNc¢ CoRby¥eCorred e@hpdomens02R fRriuda. (Vb) e
preferably, R15 1@Ind R16 are independently (Cl-C6)-alkyl-. Even nore 15
pr ef er abl lezeééh R15 and R16 is nmethyl. According to a preferred enbodi ment

of formula (I1)accdrdsnd ﬂﬁdaFﬁﬁeférré@ﬁeﬁﬁbd&héﬁt ofC3o£%Q1acymt@alkyl

[ (C3-C10) -cycl oal kyl ]-(C1-C12) -allphatlc- (C6-C10) -

( C6- C10) - a’th;l l€01-<@ér§ Ryl kyds- C1eP- @ér&é@?&%ﬂllkyzio f<C3 C10)-
(C6-C10) - I (C5 0 t ryI, 0

(C5-C10) - h (gjr:cgga%/ 1’% @i?é%ky%heré% %g?hgg%l t(g63E%8%stituents
sel ect ed |am;elpe(ﬂfem’lﬁyalkpm,]Z(CaHGIO\MabeEenoupclyé 3 dCepkadd e carbon

ator L0 S IRicbe, [ oRLECES, DL 1ot Rk en) SpLeted (om0, M S, SO
(Cl- Cap - atky) —heﬁ@ﬁéa??@f%@bta_’) -Riflyls . meibyk. prégeerding ko, agreferred
enbodi nent of fornmula (I1), R4 is H Z2is CH2; or R19 is:
isobutyl, cyclohexyl, cyclohexylmethyl, benzyl, or
phenylethyl. Even more preferably, Ri; is H.
According to a preferred embodiment of formula (II),
Ri1 is (C1l-C6)-alkyl-, (C3-Cl0)-cycloalkyl-, [(C3-C1l0)-

15 cycloalkyl]-(Cl-C12)-alkyl-, (C6-C1l0)-aryl-, (C6-Cl0O)-
aryl-(Cil-C6)alkyl-; (C3-Cl0)-heterocyclyl-, (C6-C1Q)-
heterocyclyl-(Cl-Cé6)alkyl-, (C5-Cl0)-hetercaryl-, or (C5-

C10) -heteroaryl-(Cl-C6)-alkyl-.Moxe preferably, Ri; is
(C1-C6)-alkyl-, (C3-Cl0)-cycloalkyl-, [(C3-Cl0)-

20 cycloalkyl]l-(Cl-Cl2)-alkyl-, (C6-Cl0)-aryl-(Cl-Cé6)alkyl-;
(C6-C1l0)-heterocyclyl- (Cl-C6)alkyl-, oxr (C5-Cl0)-
heteroaryl-(Cl-C6)-alkyl-. Even more preferably, Riir and
Ri2 are H.

According to a preferred embodiment of formula (II),

25 the
R11

R12\N>\\g

l radical is:



WO 03/087092 PCT/US03/11459 - 52 000 CHs N/CH3 S'OOHHH NH 0 O
~ro OHCCH3 OH HN ~ . NCH3 .HH, or Mre preferably, R4 is H Z2
is CH2; awooRu870p3 as depicted i medi ately above. Accor diPeg/use3/anst her
preferred enmbodi nent of fornula 5 ¢1PP 7 each R19 is nmethyl ; Z2 is 0; or
Rl14 is: O HBCCH3 OCH3 OCCH3 OCH3 0 0O O CH3 CH3 OHAH NH2 0 OO0 H3C CH3
ON HH NNCH3 , or WO 03/087092 PCT/ US03/11459 - 53 JI\/bre preferably,

each R19 ilsigini/zﬁis 0; and Rl4 is as J
\ © \ o \ o \ ©
J
//[:j<>\\1r// J
N , or II}\N/ '
! \ o ’ \ 0

More preferably, the radical is:

5 According to a preferred embodiment of formula (I1),

the
R4

R12\N)\g

| radical is:



depicted i nmedi ately above. Even nore preferably R4 is: O R R OR OOR
50R Inthis enbodinent, R is, preferably, (Cl-C6)alkyl. According to
anot her pwefosngmd2 enbodi nent of forrmula (11) , Z2 is: R PCI/useRi48% / O 10
More preferably, each R19 is methyl; RPd is H, and Z2 is as depicted

i mredi atel y above. According to another preferred enbodi mnent of formula
(rry, Z2is: r-"~ 0O NOH/OCH3 4idriordn, . 15 According to a preferred

enbodi ment of formula (1), RLl, is H Accordipg to a’s refer enbodi ment
of formula (I1), R13- is H WD 03/087092 03/ Z%X%;t ordi ng

to a preferred enbodi nent of fornula (II) cor
preferred enbodi nent of fornula (I11), |s 5 A@co ding to preferred
enbodi ment of formula (I1), R12 is: (Cl C6) a kyI (

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

0] 0]
= N
N N N : i;lm/ i;lm/
b8 o S T 3 I8 Ig

j!!i'b j!IIiB g:é%} N:\\m
q ‘!.B e q R

Alternatively, this radical is:



cycloal kyl]-(d-C12)-al kyl-, (C6-A0)-aryl-, (C6-C10)- aryl-(Cl-Co6)alkyl -
(C3-C10) - heterocyclyl-, (C6-C0)- heterocyclyl-(Cl-Co6)al kyl -,

(C5- C10) -wetoagmpyl -, or (C5 10 C10)- heteroaryl - (Cl- C6) - alPkyiusos/Mase
preferably, R12 is isobutyl, cyclohexyl , - cycl ohexyl nethyl, benzyl, or
phenyl ethyl . Even nore preferably, Rl1 is H According to a preferred
enbodinent of formula (11), Rl is (d-0C6)-alkyl-, (C%ASJO) cycl oal kyl -

[(C3-A0)- cyclo yl]-(C=C12) - al kel -, (C6- C10 -aryI C6- C10)
aryl - (C1- , 010) r oYy . (CB- Qo) N

het er ocycl y CB)a -Q10) - héteroaryl -, “of )
Cl10) - het er oagyl - (G-— aIkyI More preferably, RL1{is CQ)CB) al kyl -

14

(C3-C10) - cyclieal , ClO) 0 cycl kyl]-(Cl- )-al k
(C6-dA0)-aryk- | 0) - cycl yl § ) or
(C5-C10)- heté&ro I-(Ci- )-al . Even dpre prefefably, Rﬂl and  Ri2

r oar
are H According'to a preferred enbodlnent of forrmula (T11), Zé)the R
r adi

\_/

k
adi

R12-jgq)L-~ O cal is: WD 03/087092 PCT/US03/11459 55 JJ G6NJJ YY
"'DNJNQ:SQOO or N weo CFs
N N =
/—\ /_\ NH, /_\ CFs /__I,\?—N\;N
0 0 o 0
I o 5 I o 6
MeO
Meo— N QN@ /N\\Nﬁs
—N>_N\_/O —N 0_
) ozj\n/ h\[(
N N
Zl“jT 3 e
According to a preferred embodiment of formula (II),
the
R11
R‘IZ\N)\(
5 | radical is:

H O H O  , or ;

or the radical is:



JYY O Mre preferably, the radical is: JJ JJ Nor N CNNY ,'DJ\
Y, Y OOO 5 According to a preferred enbodi nent of formula (11), the
R11 R12-woOsnsmpral is: W 03/087092 PCT/ US03/ 11459 - 5@CTH3@G/HI® CH3
CH3 YCNN 4pp0O | HBCCH3 N~-p O B8\- NNNNNDbBN 00O0OOOOC @

"‘:r
20 OV @74 C7 A

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

membered carbocyclic or heterocyclic ring system;
5 wherein each ring B is either aromatic or

nonaromatic;

wherein each heteroatom in the heterocyclic ring
system is N, NH, O, S, SO, or SO03;

wherein each ring is optionally fused to a (C6-

10 Cl0)aryl, (C5-Cl0)heterocaryl, (C3-Cl0)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

15 ring systems is:

zB R BB R'\(CQ
PN A 4

r O or O i
wherein Zs; is a carbon atom, -CHR'-N-, -HN-CR'- or
~CHR'~-CHR'~, -O-CHR'-~, -S-CHR'-, -SO-CHR'~-, -8S0,-CHR'-, or

-N-. R' isg, preferably, (Cl-Cl2)-aliphatic, (C6-C10)-

20 aryl, (C6-Cl0)aryl-(Cl-Cl2)-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.



H3C CH3 CH3 CH3 H3C N~-Y ~ NNN OOppOAternatively, this radical
is: WD 03/087092 PCT/US03/11459 - 57 C MO \' / '\ / NNN 0O0OO
"N - N NWOoskg7obr O Ol OO OO F3C MO CF3 NH2 N CF3 \ /PCTNSOSI @D O

"N -jr "Nr "NTor 'N OOp MOC B Y NNMON\/ - S NCOO -~NDY
~NDY ~DY I 1 0 OO 1 According to a preferred enbodi nent of fornula (I11),

t he
Preferred embodiments of ring systems 1, 2, 3, and

4, are described below; ring systems 1, 2, 3, and 4, are

respectively:

5 O | O O
D
3
R' N—l\m//,R'
O Ring System 1
In ring system 1, ring C is preferably selected
from:
10

R R T
N 0 S
‘%w\ A VAN YN
R R

Ny



R R12-N 5 radical is: BB NGN C~C\~ HOHOHHO OB OBp BN
CNNHO FHOHO, or or the radical is: W 03/087092 PCT/US03/ 11459

- 58 B BvbN3Bsmwy2 N N B or/ OO O O wherein each B indepemdsas/kmsd orns a
3- to a 20- nenbered carbocyclic or-heferocyclic ring systeny 5 wherein
each ring Bis either aromatic or nonaromatic; wherein each heteroatomin
the heterocyclic ring systemis N, NH 0, S, SO or SO2; wherein each ring
is optionall dtoa (C6 10 C1 ryl, (C5-C10) he oaryl,

(C3-Cl10) cyclm™al kyl J or (C3- Cl10) wéterogyclyl; and erein each ring has up
to 3 substituents sel ected

K X% Yo 2
RN (e) S
%5 wz\ e X
RN 8) S
X X X
RN? S
Y X R} R
N/ N/ N/ I
RN \ \ S \
VAR Ay X



i ndependently fromJ. In the enbodi rent i medi ately above, a preferred 15
ring systens is: B"B) BR BR B Z3 R NR NBNBNO1O, Of or O
;  wher ei rw33j0870a2 car bon atom -CHR -N- l-HN-CR’- or - CHRCT@B3/11459
-OCHR -, -S-CHR -, -SOCHR -, -S02-CHR™-=, or -N. R is, preferably,
(C1-C12)-aliphatic, (C6-C10) 20 aryl, (C6-Cl0)aryl-(Cl-C12)-aliphatic, or
(C3-C10)- cycloal kyl. The aliphatic is, nore preferably, a (Cl- C6)-al kyl
and the cycloal ky)l is nore preferably C3- C7)-cycloalkyl. These ring

systens are dese ed nore fully be/ow. 03/ 087092 PCA/ USOR/ 11459 - 59
Preferred enbod § of ring syst 1, 2) 3, and 4, j bed bel ow;
ring systens 1, , and 4, are iYely: C CD)

; X R GHR 3R NR
U&'& R NR O R steml In ring m1, ring C
d from 10 R
oy o

D
NFNHN 5Q
| ec

N// /N =
AN \/ \/N
< Y by

wherein R is aliphatic, aryl, aralkyl or cycloalkyl.



0S RRAT ~\ W 03/087092 PCT/US03/11459 - 60 RNO g RNOg RNOS
p's~ RNO s /41 NNN"" 1 I I RNOs W O03/087092 _ 61 _ PCT/US03/ 11459
RN RN /--WONRO®I®R OOSS ONR N NI \ N r wherein RCrasa¢/iphatic,
aryl, aral kyl or cycloal kyl. WO 03/ 68%892 PCT/US03/ 11459 - 62 More
preferably, ring Cis selected from RRRRRN |zA~~ RN RN

More preferably, ring C is selected from:



0 WO 03/087092 PCT/US03/11459 - 63 Ring Dis preferably selected from
RNOS RNOSRNOS Il ROS NNN I I I RNO S W 03/087092

PCT/ USO3/W0D43087092 64 RN RN NR Os O0O(---\OsS ~ | f--\RRT/UMB/N4SR R R O
S RRR\ | R W 03/087092 PCT/USG3/6P1459 - 65 R RNNi R

Ring D is preferably selected from:

RN o sé Z
\ L

5
'

%
f "
e

%
2
%

uy
uy
uy

\
3
\

4
4
/

5
b5
5



NORgRR ON OORR ONON , :zzQ@Q" R ON / "2\ Px x Q\ / Q(
wherein Ris aliphatic, aryl, aral kyl or cycloal kyl. WO 03/ 087092

PCT/ USO3/WD4B8087092 66 More preferably, ring D is sel ectedpPimarss3/1@sRN R N\ N
R/NNR ~ RO/ RW 03/087092 PCT/ Y303/ 11459 - 67 According to anot her

preferred enbodi nent, ring syste S selected f the group: 0 QI N
's T~ N~~~ / \
RN RN NR
X > k f<\

Pa X vy
O O S S

e e
O/_\N R
(A,

IR

N/I N\ Z
AN \I \L
P X ~X JaEON



/"1 ONONON

Z;N-VNNON NNNNNNN N
/ 0 Ring System

PCT/US03/11459 68 E Z R NF
i s preferablogogmbected 5 from R R R |
preferably selected from 10 RN RN RO -, N RN

03/087092 PCT/ US03/ 11459 - 69

O01\S,

N
2
0
N

s'\
I n
S
RN

~ WD 03/ 087092
ring system?2, ring F
Ri Nn@CTYESH®EM4LR9 i S
/INNN,s" S W

R
N
N
R)i_zN
2 X
O
AN ”ﬂi
O
R R
o) N O O N
v, o w ae S X X
R
SO
}L% A‘f /. f:
%0 ) PO
e W X

wherein R is aliphatic, aryl, aralkyl or cycloalkyl.



R G NFi

Pr ef er r edwermbogtiooent s of

preferred enbodi nents of
ring H are as defined above for

O Ring System3 5 in ring system3, preferred enbodi nents of
ring G are as defined above for

ring D.
POTAfSO3/1 B89

enbodi nents of ring F. 10 R 3 N O-
preferred enbodi nent of

Ring System 4. According to a
ring system 3,

ring | is a bridged bicyclic ring

system containing 6- 15 12 carbon atons, wherein reit(i%rﬁis saturated or

partial |y unsaturat ¥reamfFsisgiihaddy b F

k Preferred enbodi nents of ring |

i ndependently from J.

WD 03/087092 PCT/ US03/11459 70 RANO S RAN9 O s |

$ifbs

%%l ect ed
are selected from
~1 /1 RNOS N

N N RN OS WO 03/087092 PCT/ US03/ 11459

RN

S 2N
W Wl w



-7 OR N RRpNDO
enbodi nent of fornula (I1
O r adi calwogz/0€robe 1A / N
--N---N--N O0--NO
SSSS NS--N--Nor

ON NINI \ N 5 According to a preferred
3/ 087092 PCT/US03/11459 - 72 R R12'N
0 O0O0RFi7 OQC 0 @CO/UB03/MMNsd N --N
--NN-ENN--NN--NNO, Op, p OO--N
00

N
8

According to another preferred embodiment, ring

system 1 is selected from the group:

AR, )
?}%,N "‘Ji\ %,N “5‘5{
N N _
Q? .4 H WO
N
5 N W WX HN < PN
/ ,
~N O0—N o-N

%a,& %“E L

-



5 According to a preferred enbodi nent of formula (I1), the RL R12
0 radical is: W 03/087092 PCT/US03/11459 - 73 0 /N/N/NNN O
OSOS SVONBBMINNNNN / / OOOQOOONN/ \ \ \ @CNUS03/N4sH
IN/N 0000 N NNNNNNO /NNN/N/N / /NOOOOOO

NSNNNor NNj /NK/NN 000O0O0O

Ring System 2

In ring system 2, ring F is preferably selected

5 from:
R R T
N Q
M{P }é Mﬁp }é nﬁf
O
I O\/O
S S S
74 Oy 74 X 7é X
Ring system 2 is preferably selected from:
10

RN_ RN RN
§i2>> §i25> ¥§ Z?b
AR A A
RN RN RN
) L S ; 4 w’“?



According to a preferred enbodi ment of forrmula (11), the R12,N R1" \\
radical is: 5 WO 03/087092 PCT/US03/11459 - 74 OSNO /N _N9- OO fN
IN/NO WO@mM®D OO0 NOSN~p OS~S\ NN ,,NiRCTAB31@P 0 OO

pO~/ ONS ,NNOpPO OppOB KISONS HN,NHN HN,NH
0000 NS r: r b ’ N0, 0

. G
R
/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
|
Rl
3
/N’KH/

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.

\

Preferred embodiments of ring I are selected from:



O OSN -TN_N-IN-INNO OO0OO0OO0OO0OS ONONSNO iN/N"IN~=N
i "IN OOOOONS N,NS"INNNNor 0OOOOAccording to a

pr ef er r edwermdostionent of fornula (11), the R R12'N 5 0 radiraso3/isso WO

03/ 087092 PCT/US03/11459 - 75 N N NINNNONO HNHNHNHNHNHN OO
O0OO0OON -NHNHN"ININ'"INC,N OOOOOOQO

RN o S
VAl o W P X
RN fe) S
P X Vo X R
RN lo) S
P SN Yo X W X
N/, N// N/[
PN N N\

%
%
%
3
%
3



N
O
O
O
5

p

00
N O
0

N NN INIT A\ NNO / / I/ I/ N OO0" 00 N-N-~-NN--NN.N
N NI -N N/ NI NN N I/ SS NN NNSSSNN --NN~~N--N"N ~-
OO O QWOOBMMIN NMNM -IN~NT i NN N \ I I INNN i RCFNSG/Q4® or O
O O According to a preferred enbodi Mént of formula (11), the RI1 RI12-N
radi cal is: WO 03/087092 PCT/US03/11459 - 76 N iIiN--N/NsN/ N9

0 ) O

S5 A £\

. 5§ ~* PN

1/17"/—_"}{& / \ 1}1’ AJ{

O a8
O COET Y

O N

=g
A2

According to a preferred embodiment of formula (II)

the



OOOO ON N,HN f O ONOO O O According to a preferred enbodi nent
of formula (11), the RI11 B/ 1-~-N \OB O 2 O /NOS5 RI3 RI3 radical is:
/' N R2 wheweiog/ogmeh B i ndependently forms a 3- to a 20- newoaresds/casbocyclic
or heterocyclic ring system wherein Bhch ring Bis either aromatic or

nonaromati c; 10 wherein each heteroatomin the heterocyclic ring systemis
N, NH, 0, S, SO or_S02; wherein each ring is optionally fused to a (C6-

Cl0)aryl, (C5-Cl10)heterparyl, (C3-Cl0)cycloal kyl, or (C3- C10)heterocyclyl;

and 15 wherein Rac g has up to 3 substituents selected independently
fromJ. According | aQJrefSr_re enbodi nent of forrmula (11), the R11 R12\
R2 NO radica 1s:
o) o) N N
AN AN AN N N _N
0 ’ ’ o) ’ 4 ' 0O ! 4
s s, o O
/N /N —N —N —N —N
O I O I O I O 1 O 7 O !
\
NN N NS N N
(0) 0 N —N
—N —N —N —N -
o "0 "0 ' o © o © 0 '
\
S SN S S
—N —N —N —N
, , , O
o o O ©
5 According to a preferred embodiment of formula (II),
the
R4

R12\N)\\(

| radical is:



3 R13 radical is: WO 03/087092 PCT/US03/11459 - 77 S N HN N H
HN OOOO0OSOOONO OHNHNNHNNHN N 0000 O OOOS

NOBSMIN HOO OO OO0 pp OSNINTN NN N RCHUS03/H45)
ONSNNNNHONHHOHOBO NSNN NNNNHOOO

According to a preferred embodiment of formula (IT),

the

R14

R12\N>\\(

I radical is:

N
HN
OHOO
NHOO



SNNVNN\NNNHOO, HOO HOHOOOSNON NNNNNNNOHO
HOHOOHONNO\ N NJ NNNOHOOHOO HO S5 According to a

pr ef er r edwermdostionent of fornula (11), the WO 03/087092 PETTUSO®imiNs59 -
78 Rl11 R92" /~~ 2 NOONO R13 Rt i/ddical is: NNNNN ,~ NNNN\ N
\' NN HHNNO2HI H, HOOOOOpPOHOO
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According to a preferred embodiment of formula (I1T),

the
R11

R12\N>\(

5 | radical is:
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radical is:

O

)\\(

Ri1

According to a preferred embodiment of formula (IT),

R‘IZ\N

the



0OO0OO0 HH HS/NNNNO/NSPNN O N or

ON 0OOO0O0O 0O0O0MW

03/ 087092 PCT/ US03/ 11459 - 79 In the enbodinment inmmediately above, the

ring is wbag/08wbected from N NN N-/\NNINN )y | HCOUSMH14S O H O O
N~N~ NON NN N 11 N\NN\NNYN HOHM®HOOOpPp HH pNONpP N iN-~N
~N and 5 0 O OP According to a preferred enbodi nent of fornmula (I1), the

R11 R12\ R2 N O sN-O

N
—N N N
- ] /@/ /Q%!/ %%// N 77]/
o] o]

o © ° o

N

N -
N /N: % HN:: /N:j - é ri%i/

o}
)J o 0o 0 ]
o]

According to a preferred embodiment of formula (IT),

the

R Rjﬂ\-\( B/\<

12\ N

R\’z N % B o)
N 0 O

v 7<\§

R44' N~
Rig 13 radical is: /Ry ;

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;

10 wherein each heteroatom in the heterocyclic ring

system is N, NH, O, S, SO, or SOz;

wherein each ring is optionally fused to a (Cé6-

cl0)aryl, (C5-Cl0)heteroaryl,

Cl0)heterocyclyl; and

(C3-C10)cycloalkyl, or

(C3-

15 wherein each ring has up to 3 substituents selected

independently from J.

According to a preferred embodiment of formula (I1),

the
R11

R12\ )\{
R N
22 O
/N7<\§9
Ria

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

the



HOH OO According to a preferred enbodi nent of formula (I1), the R11
R1I2\ R NO /N O5 R13 RI3 radical is: RL Bp O /NH wherein B fornms a
3- to a 2womekmprd carbocyclic or heterocyclic ring systPEmUSKsIENS? n each
ring Bis either aromatic or 10 nonar8natic; wherein each heteroatomin
the heterocyclic ring systemis N, NH, 0, S, SO or SO2; wherein each ring
is optionally fused to a (C6- ClO)aryl, (C5-C10)heteroaryl,

(C3-C10) cycl oal kyl , C3- 15 C10) heterocyclyl; and WO 03/ 087092

PCT/ US03/ 11459 18 erein each ring has up to 3 substituents sel ected
mdependently f Ram Aocording to a preferred enbodi nent of forrmula (I1),
the R11 R12° N

R
Riz 13 adical is.
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R NO /NNO 5 R13 13 radical is: RI1 RI1 R1I1 ONR Il NO\ NONO -Y,
NHNNOOHOHOHORI1 RI1 RI1 RI1 i NNN NNOCNHOOOOONOO
H R11 OWRDD388M09R1I1 RI1 N NNN NN OO0 000" NN OrOTNS®B/O145H H H H
Y1 RI1 01 RI1 N~ RI1 NRI1 O ON-9IN-\V 1 N, or \ NN ~--YNO \N>
\AOOHOOHOOHOHIN the above radicals, it is understood that that
10 R11, variable is hydrogen. According to a preferred enbodi nent of
formula (11), TRithmeraodinget ErneHtRtehe %P%Yr%'tBhﬁhﬁ:ﬂgt h2y are bound

210 eaher eds pmno- or bicyclic carbocyclic or
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According to a preferred embodiment of formula (I1),

the

R13 radical is:

10



het erocyclic ring system wherein each heteroatomin the 15 heterocyclic
ring systemis selected fromthe group consisting of N, NH, 0, S, SO and
S2; and wohesesmIsaid ring has up to 3 substituents sel eeCadSondapendent |y
from J. WD 03/087092 PCT/ US03/ 11459 80 82 According to a preferred

enbodi nent, the ring formed fromR5 and R13, if present, is preferably an
18-menbered ring. According to a preferred enbodlnent the ing fornmed 5

fromRLl an pr esent oprefer 18- ne ng. Any of the
ring syste subs{i?%i%ﬁ S se herern any, the ring
substituentsNale el ecte Ifro 0Xo0, |quoro partr arly, vicina
10 di fluoro), @nd kydr oxy. ¢hes substltuent are the nmost Opreferred on
thefollovmngrlng?systems B NandNHHO wher sa5rrerrbered

car bocycl i ptr |ng at rat ed{bo d preferred
enbodi nentis er gat o eI ecte the gr <o |st| ng of N,
NH, 0, SO ﬁh . Prefegy red enbodlne or any fo #hl re al so
preferred enbody ts for anp her fornu a For exa Ie t he
preferred enbodi nents of R3 in fornula (1) are al so the preferred

enbodi nents of R13 |n forrrula (I1); 20 the preferred Khrents of R2 in
formula (1) t he red enbddi nsof52 i formula (11); and
t he preferr d e\g’rb di rreni\s/ﬂ)”/ in f&F\J ) are ®ml sp the

! H O ’

s N
O,
N
N N H O
H O N H 0 4 J
o H 0] d

According to a preferred embodiment of formula (II),

the

5 Rig 713 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 SO2;
wherein each ring is optionally fused to a (C6-
cl0)aryl, (C5-Cl0)heteroaryl, (C3-C1l0)cycloalkyl, or (C3-
15 cCl0)heterocyclyl; and



preferred enbodi nents of RL7 in formula (11). Any of the preferred

enbodi nents recited above for 25 T, V, Rl, R2, R3, A X Y, R4, RS and W
may be cowbioaeszobpp produce a preferred enbodi nent of a cecpasestiase f or mul a
(IA). Any of the preferred enbodi nents8tecited above for T, V, Rl, R2, R3,
A X Y, R4, R5, and R5 ', and Wmay be 30 conbined to produce a preferred
enbodi nent of a conpound of fornula (I1B). WO 03/087092 PCT/US03/ 11459 -
83 Any of the ‘ﬁ?%?%%’fle@aéﬁbéﬁﬂﬁehﬁfé FBcFPed 8BBYEIfBENtRISCReCtRE R5, and
RS', RL1, Rldep&3en 47 R15, R16, R19, R20, Z2, Wmay be conbined
to produce a preferre od| ment of a conpound of forrrula (rr)y. 5
According to anbd:cherdwnbotlonanprefherpdesmhbdlmanmblfotﬁopmu\]Ladé§Io\,orrpounds

of fornulat}g O ORBRNNN THR Nyy~-y NOR5 O YIIH O OR (I")
10 wherei n""*®R1 and R3 each is independently (O - C6) aliphatic, cyclopentyl
or cyclohexyl; R5 isrgthyl, propyl or allyl; R6 is cycl opropyl cycl obutyl,
cycl opentyl, Ria.
Rz N 0
G
5 Ryg 13 radical is:

FIrey oS
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N//\“/' ( N/Q( , , ,
O
AN (@] \N o N o)
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I i H
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In the above radicals, it is understood that that
10 R;; variable is hydrogen.
According to a preferred embodiment of formula (II),
Ry; and R;; together with the atoms to which they are bound
form a 6- to l0-membered mono- or bicyclic carbocyclic or
heterocyclic ring system; wherein each heteroatom in the
15 heterocyclic ring system is selected from the group
consisting of N, NH, 0O, S, S0, and S0,; and wherein said
ring has up to 3 substituents selected independently from

J.



15 cycl ohexyl, benzyl, (S)-nethylbenzyl; and T is (C3-Cl0)heterocyclyl or
(C5-C10) heteroaryl ring wherein said ring contains at |east one hydrogen
donor nowetog/osmbected from-NH2, -NH, -OH or -SH or T ipsTasv®ct46d from
WD 03/087092 - 84 _ PCT/US03/11459 H 82R1O\S\ NRIO\S/IVK NH "OR o0 I~
Ro 10 RoM O RIORRo 0ORROHH KNK\ NRIO YR RoS)nll )n Oo0O

RIO HN KINIL HMW K S Ro Il RIO OO0 H/K\ /N RI0O SO\O)n Ro RioRIO K
HO or R o 0 0 BFeordpnoHso a preferred embodiment, the ring formed

from Rs and Ri3, 1f present, is preferably an 18-membered
ring.

According to a preferred embodiment, the ring formed

5 from R; and Ri;, 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
H O H O, wherein B is a 5-membered
carbocyclic ring, optionally having one unsaturated bond.
In preferred embodiments, heterocatoms are selected
15 from the group consisting of N, NH, 0O, SO, and SO,.
Preferred embodiments for any formula are also
preferred 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 Ryp in formula (II); and the
preferred embodiments of Rg in formula (I) are also the
preferred embodiments of Ryy in formula (II).
Any of the preferred embodiments recited above for
25 T, V, Ry, Rz, R3, A, X, Y, Ry, Rs and W may be combined to
produce a preferred embodiment of a compound of formula
(7).
Any of the preferred embodiments recited above for
T, V, Ry, Ra, R3, A, X, Y, R4, Rs, and Rs, and W may be
30 combined to produce a preferred embodiment of a compound

of formula (IB).



wherein R10 and K are as defined above. 5 According to another enbodi nent,

the present invention provides conpounds of formulae (11" and I11"): R11
R4 R19 ZRyD oBlo8y092"J~W RL R2 | RS N O R5 R16 N O\ 200PRTAISR/Bi459 R15 R14
(I'1"); and WO 03/087092 - 8 5 - PCT/b&S83/ 11459 R11 H3C Q R12~ NW ORLl R2
NRS 5NORS HBCNQ 1 NI R1I3 R13 HH3C 10 (Il "); wherein the

vari ables are as defined herein. According to a preferred enbodlnent t he

st er eocheri st r y28Y afcbRBoRAGIEETERi STPRERENSS r@é‘flrt@ﬁ)@i%’et Ocrhat

depicted ig cq{Epog{ndsRl 6235 apd 6%11,1§{ 68. AnotRher rgen 191 S
i nventi on prOV| des"a process %or preparlng 4 Conpoun fthi s |nvent|0n
Roo, Z2, W may be combined to produce a preferred

embodiment of a compound of formula (II).
5 According to another embodiment, the present

invention provides compounds of formula (I'):

O R
. H ° “Re
N
\"/ N 0 Rs, O
H
0 R O

10 wherein:
R; and Rz each is independently(Cl-Cé6)aliphatic,
cyclopentyl or cyclohexyl;
Rs is ethyl, propyl or allyl;
Re¢ is cyclopropyl, cyclobutyl, cyclopentyl,
15 cyclohexyl, benzyl, (8)-methylbenzyl; and
T is (C3-Cl0)heterocyclyl or (C5-Cl0O)hetercaryl ring
wherein said ring contains at least one hydrogen donor
moiety selected from -NH,;, -NH-, -OH or -SH; or

T is selected from:



These process are described in the schenes and exanpl es. W) 03/087092

PCT/ US03/ 11459 - 86 Exanples of specific conpounds of formula (1) are

set forthwbaeBosropn Table 2. Table 2 NOPh N O N)--r N JPNTNSS/Q489 CH ~O H
OHOHOOHOOHOS51 2 N/~CI“H8 NrNOI NONO Nj~NNH NNN

Nj N?,r) o HOHOHOHOOHOO 34 OOON "fl,j~ NN ~O-HNH N H
NONHOHOHOODOO, 10056 N N~NOO=aYHNONJJJ(((NNN
PhN(NNIQIPh O}DHO H%HH EH HOH1578 1(_;)
\< \S/
J Rao !
H H
K N K N
RlO/ Rlo/\s/
n | )n
0 Rig 0 Rio
HN K HN
\”/\Rlo ’ \lsl/\Rlo,
(0] 0
H
R/\/
g Yo )n 0

wherein Rip; and K are as defined above.
5 According to another embodiment, the present

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

(IT'); and



10

15

ri N HONO,NN-;~,"NNNPh N NNNHOH MOHHOH- HO
OO0OOO0O 09 10 W 03/087092 PCT/US03/11459 - 87 ON nlI NONO
GvONBIOREN HH HH '"Ir HH O %ﬂ 0 HOOOODQO OrPCTIwSe21148» O_Np
'NNON HNONNNNHNN "HO=HOHOHpPHOOHOOO
Nl HONON HONO JNNNNNNN HNOHOOHOHHODO
OH 010 1516 NrI N NONNOA NOHOOHOHHOHOPHDO
R4 T
Ri2 N w
R4 R, \\N
Rg'
s} Rs
(@]
o) Rz Rys
(IT''); wherein the variables

are as defined herein.

According to a preferred embodiment, the
stereochemistry of a compound of this 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.
Table 2

N Ph N
Z (o) (0] - H 0o 0
| H N [ | I‘(N A
[\Nj\,(N\_/U\N y NN Sy N\:)LH \ s
0 AL H o gt oM o SN © 0o o

5
1 2
IO (8o A Y I (8 A
\Nj\n/N\_)LN N N \Njﬁ(N\_/U\N N N
o @ H o JH § H o @ H o JH o H
3 4
0 0 9 M J\H,H YKN
,/LOJLNerHw)L;]:WN Ji(lu/ﬁﬁlj\o N N X ) N ) H/ﬁk
H 5 =X H 0 o
10
5 6
z 0 0 S 0 0
| H N o} H N
[\N N\_/U\N N N/'\Ph =<N N\_/”\ N Nlph
o) @ H © H g H Ho 0 = R & ZH H
15 7 8
Os_OMe
NH 0 z 0 o)
0 0 I H N
I\,(H\/U\NXWN N NJ\Ph [\N N Ay N N/A
MeO™ N S H o H o H 0O H § H

N N H
HO O
N N



OHOHOHOHPHOH 02728 OHOOTr-NHONj ~ O NI N-N7 ,,k N

NNANNHH HO- HpOHOHOHOOOO 15 0 29 30 WO 03/087092
PCT/ USO3/Wo4308709289 / HNOHN DHONHOOHO O HpPaoT@WSH3/Q45p DO O
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Examples of specific compounds of formula (I) are
set forth below in Table 3.
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NNNONNNNO~ HOHONO=0HO=HOO=00~0 567 68 The
conpounds of this invention nmay contain one or nore asynmmetric carbon
at ons andwDlha®sTey occur as 10 racemates and raceni c m xt ®CFASOFInG e
enantioners, diastereoneric m xtures2and individual diastereomers. All
such isoneric forms of these conpounds are expressly included in the

present invention. Each _stereogenic carbon may be of Ror S
configuration. 15 Prefdraljly, the conpounds gf this inj ion hpve the
structure sp@reaqghewi-siry depicted in un BXa a 63-68. Any
of the pre I g SI‘CI ed/|b mbadi ts in
t he above spegt NEY e Nned to{j)ro uc a]_elpr fer) e I ment of

this inventi®n, XAbbr ev@at@oﬁb whi E‘h are usedip~he scheres, @reparations
and t he exanpl e@ﬁat follow are: THF: tetrahydrofuran 25 DVF:

N, N, -di net hyl fo m de EtOAc: ethyl acetate WO 03/087092 - 97 -

PCT/ US03/ 11459 AcOH. acetic acid HOBt: 1-hydroxybenzotriazol e hydrate EDC
1- (3-di met hyl am nopr opyl )55 et hyl car bodi i m de hydrochl sgade

«}N\/ﬁ;ﬂ Oﬁi'g&ru LA E:]Tg” %ru“)fiHA

/E\l O o o) o
5
5%9a 60a
rRE S
0 0 J e o
/ | H N /A N l N t‘(N
N >N N N N =N N
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
0]
\
AR Y N / Vmi‘( g
H 0 = H O :
15

63 64



5 NW N-net hyl norpholine NWP: N nethyl pyyrolidinone EtOH ethanol

t-BuOH tert-butanol Et(err)O diethyl ether 10 BOC. tert-butyl oxycarbonyl
BOC2O. diwoawiwster yl di car bonate Cbz: benzyl oxycar bonyl CrgT/US03/11459

cycl ohexyl glycine tBG tert-butyl grhy&ifne 15 Frnoc: 9-fl uorenyl

met hyl oxycarbonyl ~ DMBO di enthyl sulfoxide TFA: trifluoroacetic acid DCM
di chl oronmet hane DCE: di chl oroet hane 20 DI EA: diisopropyleth mne MOCN
acetonitrile BrOP. tris(pyrrolidino)bronmophosphoni um hex orophosphat e
TBTU or HATWY: (1H be zofrﬂ\azole 1-yl)-1, 13325tetrarret onlum

tetrafluoro t byl am nopyy i dfne PPTS
p-tol uenesu &E A E o4 py

c
2,2' -azobi sikso ty?o tr 30Ert Q&B er htHND not
determined NS spect r8rret C. 1i qui B)L r h V@ 37 vl
PCT/ US03/ 11459 q Hd o E::]¢pg p %

65 66

67 68

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 this
invention.
Abbreviations which are used in the schemes,
preparations and the examples that follow are:
THF: tetrahydrofuran
25 DMF: N,N,-dimethylformamide
EtOAc: ethyl acetate



98 General Synthetic Methodol ogy: The conpounds of this invention may be
prepared in general by nethods known to those skilled in the art. 5
Schemes 1woOd3logtoow i | | ustrate synthetic routes to the comrpoursdsy1es9the
present invention. Oher equivalent~ gcdhenes, which will be readily
appgrfnt to tﬂe ordinary skilled organic chemst, may alternatively be

use 0 synthesize variqus portions of the nolecule as 10 illustrated b

t he gener &COEEhEFESE &F1%nd the preparative exanpl es that fol | ow. Schgne

1: 1) HO o0Aq LR LOWRH/ (e N Fle INRBEN ' — 0 2) CBZ-Cl, NaHCGB CBZ
H BOC 0 3) isobutylene, H2SO4 1) CBZ- Xaa- OH PyBrOP, DIEA, NWP 0 R3 2) H2,
10% Pd/ C, EBCGH 12 (R R3d-me thyEtadm apaoavIN N Rt rPedi iwydat steps 1 and d

DVF PyBCP, | Df EAVE G S Dess. Nar Ll per odi nane 0 qN. FN N OH R TN LN
OH H t BuORMGHECKE t MM h QiR O O vy 0 H 0 R3 HN H-
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- (lH-benzotriazole-1-y1)-1,1,3,3-
25 tetramethyluronium tetrafluoroborate
DMAP: 4-dimethylaminopyridine
PPTS: pyridinium p-toluenesulfonate
IBX: periodobenzoic acid
AIBN: 2,2’'-azobisisobutyronitrile
30 rt: room temperature
ON: overnight
ND: not determined
MS: mass spectrometry

LC: liguid chromatography



R- NNO 150 HO O Schene 1 above provides a general route for the
preparation of conpounds of fornula I. WO 03/087092 PCT/ US03/11459 - 99
Schene 2:wOH3lsBYyBOP, DIEA, DMW H OH H N NN N ~OH + H2NPNTROG/014594 O BOC
0 O 1) CBZ-Xaa-OH PyBOP, DIEA, NWP- K& - EtQAc H OH H 2) Hp, 10% Pd/C,
EtOH N N 3) repeat steps 1 and 2 N = 4) RCOOH, O\ O PyBOP, D EA, DVF or
R COCl, DIEA, DMF O Dess-Martin periodinane O R3 HN N tBuOH, CH2Cl 2
R-N'"kNyN OHHO1li HOO HONRNKNNOHO R HOO 5 Schermes 2 above

provi des ﬂgt g ﬁ%ﬁg%gi@%&ﬁ&%léi& preparation of conmpounds of fornula
| . WO 03/ 6805 ZFP€E = chene 3:

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 ag

10 illustrated by the general scheme below, and the

preparative examples that follow.
Scheme 1:

9,
Qj\“/ 1) HCI- EtOAC QjY Ec;: o Pl
OH
N 2) CBZ-Cl, NaHCOy Gy j< W<

BOC 0] 3) isobutylene, HySO4

1) CBZ-Xaa-OH \'/ C

PyBrOP, DIEA, NMP

23/ H;, 10% Pd/C, E1OH _ H\/I(J)\ Rs O HC . o H\)ok § <Nj‘cozH
3)repeat steps 1and 2~ R\n/N . N)\H/N EtOAC Y ”

4) RCOOH, 5 & M & 0 0 Ry o

PyBrOP, DIEA, DMF
or R COCI, DIEA, DMF

0 .
PyBOP, DIEA, DMF /A Dess-Martin
> Rs HN N periodinane
R\n/ \/”\ )\ﬂ/ oy H tBUOH, CH.Clp
\/k”/ 0]
v °
0
ok, HNfHLNA
H
el G
:H 0
R 0

15 0

Scheme 1 above provides a general route for the

preparation of compounds of formula T.



HOHEDC, HOBt HOH 1 Bra BOC N~OH BOC NIO My 0 HCl.HN(OVE)Me O THF, 0 C
tor.t. D EA DW HO R30 OH OHR-(N~n HOHHC.HNOO BOC N 4N
HCl ~ \ | IWB23/0870dt oxane O HOBt, HBTU, DIEA, NVP N H OH HPCOURB3/H4® H O R3

N Dess-Martin RN :-,~ RN~ N\ periodithanhe NOO ORH 0 0 CH2Cl 2, tBuCH 0
RL HO 1. 0 5 Schene 3 above depicts a general route for the preparation of
conpounds of formula |, specifically conpounds represented by structure

62a. 10 15 20 WO 03/087092 PCT/US03/11459 - 101 Schene 4: H H H
BOC, M\ - PhCHRR+Ph3Br N OsO4/ NVD ,N OH O _ BOC acetone' BOC Li HVDS/ THF OH 1
~ OH O CH=gN———

P, DIEA, DMF
% + H2N\)\n/ \V FYeo ij/ \)\”/ W
BOC
1) CBZ-Xaa-OH

PyBOP, DIEA, NMP

HCI EtOAC OH 2) Hp, 10% Pd/C, EtOH_
3) repeat steps 1 and 2
: "/ 4 RCOOH,

O PyBOP, DIEA, DMF
or R COCI, DIEA, DMF

o Dess-Martin periodinane
O Ry N tBuOH, CH,Cl, B
JL H
R OH

Ti

ﬁM
U

Ry

Zx

g
0O

Schemes 2 above provides another general route for

the preparation of compounds of formula I.



AN HCI HCLH2N H N~LN dioxane = R~ =HO0 OH OR- O 11 HOBt, HBTU, DIEA,
NV H OR300/ NOHN~ NIBX, DMSO OR=HOO OR OHOR3~NO NN
R~ = H 0 wo@3/@47092 5 Schene 4 above pro i des anot her et hoaCrarsod/nes9
preparation of compounds of fornula 11040~ 15 WD 03/ 087092 PCT/ US03/ 11459
- 102 Schenme 5: O O BOC20 Br N OH K2CG3, CH3CN LNYCH + DIEA, CH2Cl2 OO

O PPh3, 12 ON ~0 Bu3SnH O N OH imdazolell- NO AIBNO~ " O0OO0OO
Scheme 3:

OH
HoQH EDC, HOB H | Bra J\
BOC” \)\WOH > BOC \,)\H/N\O/ _ Mg ~ _
: HCL.HN(OMe)Me :

2 THF, 0°Ctor.t.

\I 0 DIEA, DMF W o
A Oﬁr
OH
H OH HCl.HzN\/Kﬂ/‘\
BOC™ ™ 4N HC, !
\l HOBt, HBTU, DIEA, NMP

0 dioxane B

R\[]/ periodinane
: : 8 o
0 Ry o) 0 ﬁ CHoCly, tBUOH

H Q R3C “ & Dess-Martin O R % \/U\”/k
H

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



LIOH, THE RO 1\ OH 70 OO0 5 Schene 1 or 2 in conbination with schene 5
above provide another general nethod for the preparation of conpounds of
formul a Iwobd/08wbenme 6: NH2 BrCH2CO2Ph N \O - | N CH3CN, PDTHA0#H11A5SI eves,
toluene OH 010 reflux O O 1) H2, Pd/EBOC20 2) UGH THF N NaHCO3 N
acetone-water HO O OHO O Schenme 1 or 2 in conbination with schenme 6 above
provi de anot her general nethod for the preparation of 15 conpounds of
formul a I%@ﬁ&g@B?OQZ PCT/ US03/ 11459 - 103 Schene 7: 50 psi H2, PtQ2 1)
CBZ-Cl, NaHCQ® EtOH AcCH H20 2) Iﬁobutyl H2SO4 O, g;(

OO0 0\, ~ lz)CLm\/NQS 'ﬁhEHéh?*Plri&r Pd/ C NCG\/\I\/@ & innidBu- gh w TFA,

a2 z acetone

W LiIHMDS/T HF ‘w

o R3
_ANHCI HCL H2N

dloxane

HOBt, HBTU, DIEA, NMP

sl
H\/l?\ i OYN IBX, DMSO
N : ,
NN Y = —
o]

5 Scheme 4 above provides another method for the

preparation of compounds of formula T.

10

15



CBz CBZ 00 BOC20OH OH NaHCG3 G/ HO O0:: NO BOC5 Schenme 1 or 2 in
conbi nation with schene 7 above provide another general nethod for the

pr epar at iwo 03f0870e2rt ai n conmpounds of fornmula |I. Schenme 8: PCTUSLY1R& 5,
S2CI 2, CHCO 3, reflux CC Ba(OH)2.8 HHOH C 2 H 2, Raney-N aN H20, Refl ux
_ NNOEOCH NEt3 OO0 Schene 1 or 2 in conbi natlon w th schene 8 above
15 provide another general route for the preparation of conpounds of

formula I.

WO 03/087092 PCT/ US03/11459 - 104 Schene 9: O 0\O/+ N fp~

reflux NIQp Q050 O 1) H2, Pd(OH2 \ 2) LIOH THE N 3) BOC20 O O

10

i5

N H BOC,0
CN
© (l)

DIEA, CH,Cl,
0”0

o) BusSnH

N PPhs, lp s
N
E>/ fOH lmldazole O/ I\ ABN o \« o

0~ O o) 0]

|
LiOH, THF

N OH

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

compounds of formula I.

Scheme 6:
\o
NH2 Bl’CHzCOgPh o - N
CHsCN, DIEA L 4 A sieves, toluene
OH reflux o X0
1) Hp, PAIC BOC20
2) LiOH, THF N _——>NaHoo3 O\H/N

acetone-water —7< O
HO 0] HO @]

Scheme 1 or 2 in combination with scheme 6 above
provide another general method for the preparation of

compounds of formula I.



O Schenme 1 or 2 in conbination with schenme 9 above 5 provide another
general nethod for the preparation of certain conpounds of forrmula I.
Schene 10wolo30870B2CN, Hg(NO3)2 Nip "N N O NaCl Cg Et OH NeBHASE/1MS9 N O
NaH, DVF N5 N HCl H c¢>OH BOC20 -N =ux0feflux al~~On O NL-- 0 0 10
Schenme 1 or 2 in conbination with schene 10 above provide yet another
general nethod for the preparation of conpounds of formula |I. WO 03/087092
PCT/ US03/ 11459 - 105 Schene 11: Resin H OH THP-resin PPTs O O O fnoc N

ocH3 , N L 48 7 R 0 froc ~

50 psi Ha, PtO2 1) CBZ-Cl, NaHCO3
- OH >
EtOH, AcOH, H20 N 2) Isobutylene, HaSO4
o)
Ojao\é 1) LIHMDS, THF Ofg—\(O 1)H2,PAC

N o 2) 2,6-di-tBu-phenol N O \6 2) TFA, CHoCl
p \
CBZ CBZ

O wee W

> <

N OH ——» N OH
NaHCO3
N N
H O | 0]

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) PClg, SO,Cly,

C(l CHClg reflux C(IC‘ Ba(OH)2.8 H,0 %OH
NT0 2) Ho, Raney-Ni N X0 H.0, Reflux N %

EtOH, NEts

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

compounds of formula I.



RL 0O Resin 1) KOTMS R2C02H 2) PyBrop 2Dl EA 20 /opi pendnme, HBTU, O O H2NR
DMF or )YWIN DM HOBt,D EA, R3~-N /OR2 3) 95% agq TFA DMF or CH2ClI2 7 ORI
0 R3= fulwg ogiosmwm peti dom netic with ca |nstal | ed OH De®€TNB03/11359
R3~N-eyN, R2 peri odi nane, tBuOH _ R3-)}0 R2 -r~y 0 RIO CH2CI2 0 R O
or Cl2HO00OH, DVMSO CH2CI2 5 Schene 11 above shows a general route for the
preparation of conpounds of fornula | using a solid phase synthetic route

based on t§aefndedure of Ellnan, J. et al. , J. Med. Chem 1995, 38,
1427. 10 15 WO 03/ 087092 - 106 - PCT/ US03/ 11459 S ol2: O O CO2Et
Al C13 CO2Et + CO2Et c20/ EO2 H H 1b RT/10h 2b 3 ) 10%KOH / EtOH 1)
10%KCH / h / 6 h / 60C
reflux
N
o O/\\
O

1) Hp, Pd(OH)2

-
'

2)LIOH,THE

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

N._.O N N.__O

O MeCN, Hg(NO3), Oi \f \N \f
—_————

WQ EtOH

NaCl

Cl NaBH, al
N
Y
)
NaH, DMF N 5 N HCI § oH BOC0
——,———> =N — > —_—
reflux 0

7
&

U
@)

Scheme 1 or 2 in combination with scheme 10 above

10

provide yet another general method for the preparation of

compounds of formula I.



2) HCO 1M 2) HOO 1M OO CO2HCOX®2ZH NHH 4b 5b 5 Scherme 1 or 2 in
conbi nation with schene 11 above provide a general nethod for the

pr epar at iwp oafosworpounds of forrmula |, specifically conpe®amdso®o4590, 39a,
and 40a. 10 15 20 WD 03/087092 PECTLOS03/ 11459 - 107 Scheme 13: 0 +

Et hyl formate Sodium/ ether OC tort /16h ONa O 0 O O ~0 NaNO2 / AcOH 7b
/| CEt OR OEt NOH Zn / HOAc HO NaQAc 6b 80 0 0 / OR Ac20 (3 eq.) /

Al Cl 3 10%kheme BrlcH

y OH THP-resin /Ej\/
N OCH PPTs O
fmoc” j}\”/ 3 —_— y 97

R' O

@ 1) KOTMS
R2CO,H D\/ L 2)PyBrop/DIEA
20%piperidine, HBTU, HoNR?

0O 0O
> —————— H »
HOB, DIEA, RI_N OR? 3) 95% aq TFA
DMF DME or CH,Cl, hid
R" O
R3= fully grown petidomimetic with cap installed
OH Dess-Martin 0
H H g H H
3 periodinane, tBuOH 3
DG - Byt
O R' O CH,Cl, O R' O
or ClL,HCCOOH, DMSO
CHJCl,
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



/ Cet / \ OH 0 HOEO2/ rt to 40C/ 16h HO reflux / 1 h N 8b 9b 10b
5 Schene 1 or 2 in conbination with schene 13 above provide a general

nmet hod f owotohesppepar ati on of corrpound_s of fornula |, sp@cirfusoxiisgo
conpounds 25, 25a, 4la, 45a, 10 55a, , 59a, and 6la. 15 20 WO
03/087092 PCT/US03/ 11459 - 108 Scheme 14: Z-tBGOH EDC H2 isobutyl ene
HOBt N Pd/C CH2CI2 OEtOH HNCDCI3 HNYNHO' OH O- OO 11b 12b 13b H2
Pd/C Z-Chg-OH, HO Eta ON N EDC, HOBt, O NN N H2N 0 CH2CI2 0 H O Ox- 14b
0 0 YL O (Gsdhbn® 1EPC, HOBt, TFA, HZN NCHR2CI2 NN CHRC2 HO OO0 HOHO

O o)
0
AlCly
N Ac,0/ EtCl, N N

RT/10h
1b 2b 3b
1) 10%KOH / EtOH 1) 10%KOH / EtOH
1h /60°C 1h/60°C
2) HCI 1M 2) HCI 1M
0]
0]
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



OOOHO 16b N17b O 10b OO EDC, HOBt, NNDEACHCI2/ HNO HOH
OOHOHO_HONH OHNOHOO HZN NO OH H 18b 19b 20b 0 EDC,

Cl 2HO00O2WiD oBtoYoRVSO, EtQAc N NN NOH OH ONN O 0 H OrdET/(®8&18chene 14
above provides a synthetic schene forl@he 5 preparation of conpound 25a.
WO 03/087092 PCT/ US03/11459 - 109 Schene 15: 1. PyBOP, CH2Cl12, HOH H OH
NW NN 2. CHC12, DF N+ OHONO O- OH~ OH2N - N OO

Scheme 13:

o)

/U\/ * Ethyl formate

Sodium / ether
l 0°Ctort/ 16h

rONa
o)

o) o) O O
/U\)]\ NaNO, / AcOH 7b / \ OEt
Ot ————> OEt > N
0]

NOH Zn / HOAc H
NaOAc
6b 8b
Q | o)
10% KOH / EtOH

T\ OBt AO@Beq)/AC o % - T on
N " N reflux/ 1 h N
H o EtCl, / rt to 40°C / 16h N o N
8b 9b 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, 59%a, and 6la.

15

20



2b  19b TFA, Z-Tbg-OH, H OH H H2, Pd/C CH2Cl2 DI EA, CH2C12,
V. OO0 O 23b/ Ph z-Chg-OH, NV\M OH Il NHOHHH Pd
3 NEEOH YHOO- 00 24b OO CORH @cWw@&bb11459 \ H H
HOAT, EDC, DIEA, N ¥0Bi® 0 CH2C12, HO O 26b OH O H 07
NNNH DDVSO, EtQAc, NNHO HOO O39a

E 1
EA, wB2G08709

Scheme 14:

HN CDCI3

Z-BG-OH
EDC
HOBt Pd/C
|sobuty|ene CH2C|2 EtOH
NH
12b

11b

Hp
Pd/C

_Z-Chg-OH, . EtOH
“EDC, HOBE ©\/ N\)L \/ﬁ( —_—
CH2012

)L

EDC, HOBt, TFA,
c:chl2 4 CH2012
HZN\)J\ N N\/u\
H

/
N OH
16b H 17b
o}
10b
o)
y EDC, HOB, Y o
| DIEACHZCIZ (.
m N\)J\ H N\/u\H N 0
0o ~ o) 5 H NH
] OH A
H
18b 19b 20b

0
EDC, Cl,HCCCOZH, / H 9
DMSO, EtOAc N\ N\)LN N 0
H oo A P 6 N N~
O o K I H

25a
Scheme 14 above provides a synthetic scheme for the

5 preparation of compound 2b5a.



Schene 15 above provides a synthetic schene for the 5 preparation of
conmpound 39a. WD 03/087092 PCT/US03/11459 - 110 Schene 16: 0 Ph CO2H H
OHOH HWON3AFID NNN N N N~ H2, PdA/CH HEtOH ( O HOATPCEDSH3/D4EA, Y p
0 0CHRdA2, 024b ONNO NN OH NH €22CHCO2H, EDC, DMSO, EtOAc, N = H O
HOOOO028b OO_YYOY NNNNNH OHOp HOO 40a 5 Schenme 16

above provides a synthetic schene for the preparation of conpound 40a. 10
15

Scheme 15:

1. PyBOP CH2012, OH

NMM.
OH 2. CH2012, DME
N
o= ©

= el

21b 22b

‘"}

19b

0
TFA, Z-Tbg-OH, OH |, H,, Pd/C
CH,Cl, DIEA, CH,Cl,, )L N H N FtOH
o) N Y \V
H = O
© g
o}
23b
) jir” SIS
EtOH
N Vv
0
o}

Q Fe

OB N Tr )
25b
N N NV\rNH
\;)]\N :
HOAT, EDC, DIEA, N :H 0
0
H o O 0

Z-Chg-OH, NMM, H

Ph
- O(
> 1 >
DIEA, CH,Cl, \([)l/

HE

CH,Cl,, (
26b
0
o oo Y Y
CL,CHCO,FLEDC, \ N N NVL(NH
DDMSO, EtOAc, "N :
N = H 5 = 0
H o O 0 (

39a
Scheme 15 above provides a synthetic scheme for the

5 preparation of compound 39a.



WD 03/087092 PCT/ US03/ 11459 - 111 Schenme 17: Boc-tBGOH CH2N2 O N DCM
@HIN EDC, HOBt, ,NH O, HN OH Ox DIEA, DCM YO OO 0 0 HC dioxane 0 0 O
HOLOH U QvOolodiesM92 PPTS, DCE HCl x H2N OL, O O O EDC, HOBt pCTISEX114BCM 0O 1)
LION, THF, HHOO QN 0O-N QN O ao"' kNLHOH-H 2) OHO OHOO0 OH HZN N A O
EDC, HOBt, DIEA, DCM TFA, DCM O OH O HO --~ 0 NNHONO-NNO HON
ONA EDCC DMAP HOHONN COHOHHDCMOO HOHH

Scheme 16:
o
rF>h 5 N )I\OjB'COzH
H H H N 27b
o N N N AN, 20 H .
T YN 0 'V EoH HOAT, EDC, DIEA,
0 O o o ( CH,Cl,,

24b

o)
0 on |
H H CL,CHCO,H.EDC, _
N\ N\_)I\r\ji(“ N%\rNH DMSO, EtOAc,
N S H =
H

5 Scheme 16 above provides a synthetic scheme for the

preparation of compound 40a.

10

15



Moffatt-Pftzner oxidation Ol OO N( QNOOON HO HHHS5 Schene 17
above provides a general nethod for the preparation of conpounds of
formul a WO 03B®32 087092 PCT/ US03/ 11459 - 112 Although eemtEosiigxenpl ary
embodi nents are depicted and described below, it will be appreciated that
conpounds of this invention can be prepared according to the nethods
descri bed generally above using appropriate 5 starting materials generally
avai l able to one of ordinary skill in the art. Another enbodi nent of this
i nvention BE% i.de§.a conposition conprising a conpound of formula | or a
pharnHCEUrrbally accept abl e salt thereof. According to 10 preferred
enbodi nent, the conpound of formula | is present in nmount effective to

decr ease viral load i sanpbeBGOH N a pati ent erein said virus
encodes a ri ne_Sieteas essary—for-t he virak;li%eg'\I che, and a

|y a®&dpt abl kN aQ{iéiﬁZﬂ@mIf phar H y accept abl e
salts of the npounds of t SN REMCEYh are uti19 zed in these

conpositions© those salts are preferably derived from |nfrgan|c or organic

aci ds and bases. Included anobng such acid salts are ﬂﬁ% ol | owi ng:
acet ate, adipate,

gt Q
" > UO\)\OH HCIx Hzgf:W

[:j PPTS, DCE
\\\\\\\\\ EDC, HOB,

DIEA, DCM

o D,

H2N
EDC, HOBt DIEA, DCM

TFA, DCM

H%LH%NO NE;LNA EDC, DMAP /%N‘{;O\/U\\/é/ Q A
H onH

DCM
Moffatt-Pfitzner
oxidation
0]
(1 o X 0
N NN A
H o A_H 0O N N
SHRLRS

o

5 Scheme 17 above provides a general method for the

preparation of compounds of formula IT.



20 alginate, aspartate, benzoate, benzene sulfonate, bisulfate, butyrate,
citrate, canphorate, canphor sulfonate, cyclopentane-propionate,

di gl uconawe,03/o8mdecyl sul f ate, et hanesul fonate, fumarate, PgTusesreEsanoat e,
gl ycerophosphate, henisulfate, 25 heptkhoate, hexanoate, hydrochl oride,
hydr obrom de, hydroi odi de, 2-hydroxyet hanesul fonate, |actate, nual eate,

met hanesul f onat e, 2- napht hal enesul f onat e, n| cof.i nate oxacgr at.e d?m)at e,

pecti nat e, peré‘*&lt\h%h CRIRAY [SRFEY RO PHAHE 3H A E TS opi onat e,
30 succinate, LAl i"bte% He{lk‘?ﬁfy% tm‘r?Lllt Q@"@Iﬁf@ﬂ%té@d&?@fmate Base salts

i ncl ude anmoni um sa metal salts, such as sodi um and potassi um
salts, al kakipoendsarctth mﬂmllrsmn@,orsmrl & muenanrhiEeRIGHEY Ui sal t s,

salts with_organic bas ch asd
T Usos) Hirsgethots Heig ity g it TR
aci ds 55U%Qa%stl@fgghﬂtr&la{])@'d’@lelaﬂdbﬁcaxfacmld‘bléltScD onideobastdinary

ni trogen-contai ning groups nay be quaternized with such agents as | ower
al kyl hal is¢dg 1 mtthesaa’st rret hyl, ethyl, propyl, and butyl chloride,

brom des and i S QH% hyl di but yl
and di anyl sul?%:ﬂ%%eﬁ ong c Al c?égéhsl qﬁ’@tp%rg%%%yllda%ﬁ ynyrl styl Y

and st ear WHorgddsdrdides , cdwmni siesy aarmbmpxmrdﬁsaf aﬁcarrrklyla el ¢8ex, such as

benzyl and_10 phenethyl_ _broni des Wat e 0| I
di sper si bI@aﬁ?T&?di?d{tsl%ﬁ]e‘LX TSR ??gdt Tt oun $ ]{lﬁyzed in the
conpoght i NS AN dTRINQSIS: ftdn ) h|t$hé rﬁ’cﬁﬁﬁélﬂm &y Bbanube Jmi:isfl ed by

appengl ng "appropriate functi onalities to enhance
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, benzoate, benzene sulfonate,
bisulfate, butyrate, citrate, camphorate, camphor
sulfonate, cyclopentane-propionate, digluconate,
dodecylsulfate, ethanesulfonate, fumarate,
glucoheptanoate, glycerophosphate, hemisulfate,

25 heptanoate, hexanoate, hydrochloride, hydrobromide,
hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,
methanesul fonate, 2-naphthalenesulfonate, nicotinate,
oxalate, pamoate, pectinate, persulfate,
3-phenyl-propionate, picrate, pivalate, propionate,

30 succinate, tartrate, thiocyanate, tosylate and
undecanoate. Base salts include ammonium salts, alkali
metal salts, such as sodium and potassium salts, alkaline
ecarth metal salts, such as calcium and magnesium salts,

salts with organic bases, such as dicyclohexylamine



15 sel ective biological properties. Such nodifications are known in the
art and include those which increase biological penetration into a given
bi ol ogi cawvogpss®m (e.g., blood, |lynphatic system centralPCRASOSURISSYSt en),
increase oral availability, increase $bBubility to allow 20 administration
by injection, alter netabolismand alter rate of excretion.
Pharmaceutically acceptable carriers that_may be psed in these

conposi ti el tishe RS tgt - Rr @l ieAminegn 1l $BLTT oft ER cHRMYRr &S FF uni na,

al um num sst]_%e(far{aéga GlEd N, 1 25 serum prof ek fisgp such as human serum
al bum n, burfer ~ substances such as phosphates, glycine, sorbic acid,

pot SSSi um sor b?ﬂ]l&;o parteé dbasi y aet tdegenxtonesining sarovns edaveget abl e fatty
acids, water, salts or ., electrolytes, such as pro in te i sodi um
30 hydr ogé?ﬁlapqﬁi%rﬂfﬁef‘g,w @?a%%?%n%%%ﬁ%gae% %)%%%%h%%%ﬂs@%?#ringgéh%%%lde, zi nc
sal ts, gcold oigalngi | 'ét%yﬂﬁ%@@ﬁbﬂdm dfd shhtEat €l poige] Ngropydes! i done,

cel | ul ose-based “substances, polyethylene glycol, sodium

carlgzxyng]téhyil cbd;d&d%e,djp@l]yﬁa r%ﬁﬂaf@%i?wa%‘é%, ¥® 931082 PEFFUEH3/ 11459
- ne- po r - :
p %fb@%%ﬁd%%ﬁﬁgﬁgﬁyf SRV £0ES | Pﬁg%thaﬂHrﬁallaeéyghEM!8@6 gl ycol

and wool fal a preferred e dinment, the conpositions of
this inverdé®n areadioyul myetstvl Sndhareaceut chhbradeeni brratflea to a

resent |IFRAMTOIAREy BEENEN THLLTER oFaFTy RS pPRRLSr SPTY by i mhal ation
Spray g ot ORL&hd ¥y T €6+ &hi des N28@! bi¥hebyCCalb¥er or oil-soluble or
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

carboxymethylcellulose, polyacrylates, waxes,



10 vaginally or via an inplanted reservoir. The term "parenteral" as used
herein includes subcutaneous, intravenous, intranmuscular, intra-articular,
i ntra-syrnwoioalog7opnt r ast ernal , intrathecal, intrahepatic, PCmtusa$/emsonal and
intracranial injection or infusion 15liéchniques. Preferably, the

conpositions are admnistered orally or intravenously. Sterile injectable

forms of the conpositions. of this Jnventjon may. be aqueous or ol eagi nous
suspensiomOINﬁ%ﬁyl%ﬁ@iﬁﬁ%ﬁ?ﬁﬁpﬁ%gy%%n?ﬁpLﬁggi%§1¥%%5?ding to techni ques 20

known in i i.tabl i S} or wetti t d
;Jb;lg%én%hsﬁé_rra% gsy_yé@ S8 SHSL SERE. ing agents an

suspendi n terile 1njectable preparation may al so be a
sterlieb:njgp}eﬁﬂ&oﬁdﬂmmi?m arpraficpeadi enbo@imenbn- £EBRi ¢ parenteral ly
acceptable diluent, or solvent,,for exanple a bop_[.n
1,3-butamﬁﬂ@ﬁ?sﬁﬁ?9ﬂﬁw®€tﬂ%l%c%%ﬁ?%ﬁ%%ge% ?C?%§m§%%9é§|§8%ts that may be
enpl oyed 3fies MR @dut READesdHi 804 tth0hoANtoi &ohamingl sogiraffereblor ade
solution. In addition, sterile, fixed oils are conventionally enployed as
a sol vent wmaydpr¥a¥ng medi um For this purpose, any bland fixed oil may

be 30 enplOyeqhhg§;§@5?¥a§¥€£fgéiCcBR%QéiQEOHE'SEYEﬁéiB@ésengatty aci ds,

such as ol eic acit S glyceride erivatives are useful in the
preparatlQﬂz@énthg@cmaylbs,admﬁnhsEenaﬂuoahlbharpa€eut€caﬂﬂy1abyeptabIe
oils, such as _oljve oil or castor

O o My LS St PRy 2 - eapec ol vekBa 0 ,0,09(067092
SUSDGQ@i0”§a§?ﬂaﬁi%00£00i§iQnaihﬁmgnﬁaaiBeéb@?h@k.d!Eﬂ@ntermr di spersant,
such as carboxynmet’hyl cellulose or simlar dispersing agents which are
comonl y utearémtehal” 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 oxr
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 oil or castor oil, especially in their



5 formul ation of pharmaceutically acceptable dosage forns including
enmul si ons and suspensions. O her comonly used surfactants, such as
Tweens, Spers/oste2 ot her enul sifying agents or bioavail abipCTtgsogntiancer s
which are commonly wused in the nanufégﬁure of pharmaceutically acceptable
10 solid, liquid, or other dosage forns may al so be used for the purposes
of fornul ation. Dosage |evels of between about O.Q% and about 100 ng/kg

body wei giROBEIXNREIY {7 et @ r e et We_e'?fl%f‘b%u?ljo.%o AtPaholt 75 ng/ kg body
wei ght perg day. of; $he protease doia bl tdnSOBROUNDS1 868611 ETubEEEI N are

useful in-a nonot her apy for the prevention and treatnent of _antiviral,
parti cul ardy Gipetd@hnediatlehsli crdseyndiiytateylul gge phEr ERelET cal

conpositions of this invention will b 1N S d. fr about 1 to about
5 20 ti meHTRCTRAPD AR T MA TR ,edgxﬁg%%%¥i%§%§sl$n usi on.  Such

adni ni gt r atdon GAE Bie &S esh@snac &bt DEL T1praacebdeabl dedapyge Therasount  of
active ingredient that may be conbined with the carrier materials.to

ggogﬁce a.%@¢%ﬂ@ianﬁQ@k§$Qﬁ$n@W¢lSW%E?H%%%%%din@tB%BnC?W@Oﬂ tU$fdat ed and
e partli e 1, Y i O t YR&C r ; il

contain fr%&#ﬁi%ﬁﬁﬁgézt%ﬁgﬁg%%ng@%%ﬁ%bt?%%ﬁio%gguﬁgh?a/ﬁﬁeigég g?%%ly, such
pr epar at i aigen o nb@i i davari hidoil i 2P%nivaabens 8hIshcereecevnpolyid. when the

conpositions of, this invention co ise a 30 conbinati d of
Formi a | 5356 11 Uo7 THR0EaREn e b BB aau Lo PhRerasaitee or
prophybactd g ; @9eM §ui 80t Brt benepnpesage apdrinBemagdal sonak agedt £ehoul d  be

present at dosage | evels of between about 10 to 100% WD 03/087092
PCT/ US03/ 1dlaspurpages 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 infusion.
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. A 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, IITI 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%,



and nore preferably between about 10 to 80% of the dosage nornally

adm ni stered in a nonotherapy regi men. The pharmaceutical conpositions of
t hi s i nvewDios870sny be orally adm nistered in any orally ®cTasobi4ed 5
dosage formincluding, but not I|initedlfo; capsules, tablets, aqueous
suspensions or solutions. In the case of tablets for oral use, carriers

that are commonly used. include | actose and rn_s ch ubr i i ng
agents, m%%ﬁﬁs@?ﬁ?ﬁ? REHNED fH&° 1?_3 (?t@%i%(g%l?/fa%taeed#&%%é%or or al
admi ni str 34,9117, & EARSE ted i Mn Usalatotbtaept sSegnedude | act ose and
dried cornstarch.” when aqueous suspensions are required for oral use, the

active ingrediBm oremedsusdcal tereers st igneEhnihsuspereR P agents. | f

desired, certain s teni ng, flavori 0 5 i may al so be
added. Al f‘&?ngﬁ VEl fa“f e D I%ﬂlrsrrtéecfe)éu[%1 %Ié%%@%%%oﬁgc%gg%%s iynventi on
may besadmidtagerasin niridleadiaig abut suppobitbted@std prcapsthbs,

adm ni stration. These may be prepared by mxing the agent. with a suitable
20 non-irriakety SRR ENSHHPEE 1S PY ds%fu’?g%?'teﬁ%epa?u?%s%ut liquid

av rectal JEMMRIALU SNGdNeled Of Gl brdthat NatBecomabiilyl@seal ease the

drug. Such materials include cocoa butter, beeswax and polyethylene
gl ycol s. 2mdhedeh@aaecetandl ceonposit¢ons blflbrhﬁ?@tllﬁgeﬂg?@ésr may al so be

e R N
di seaggs Ofor IO EYRamihesskdPio®rihhe tapeulentesh| nabefuact. 30 Suitable
topical fornulations are readily prepared for each of these areas or
or gans. diluents include lactdose and dried cornstarch. en

agqueous suspensions are required for oral use, the active

ingredient is combined with emulsifying and suspending

agents. If 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
cach of these areas or organs.

Topical application for the lower intestinal tract

may be effected in a rectal suppository formulation (see



Topi cal application for the lower intestinal tract nay be effected in a
rectal suppository fornulation (see WO 03/087092 PCT/US03/11459 - 117
above) orwprsas®eitabl e enena formul ati on. Topi cal | y-t ramsaarsosii4pat ches
may al so be used. For topical appltcalions, the pharnmaceutical
conpositions may be fornulated in a suitable ointnment 5 containing the

active conponent suspended or dissolved jn ne or nore carriers. Carriers
for topi caAPOVERINaY St & i%%ﬂ‘%ﬁb]t%eer&%?‘ﬁ)m 4% s invention include,

but are ngiJimted o Maeral Qidondd iy aes ned atewa . white petrol atum
propyl ene ﬁﬂylcécﬁ,%;lio p_cﬁ yoxyet hy en%, pol y%ixa;/pr opyl ene pb ound,
emul si fying waBomnmbpiatask .aphlieratatdnel yrhe Hehymeeicele¢®€al conpositions

may be formulated in a suitable |otjon or., cre i nj active
conponent sccg‘igop%%d_éﬂ“%ﬁna%i%% Q/%rﬁﬂr%t%nel%ré rr%?iegp aé?ngicfgu %Iggl |y
accept gbl ek LRI L he WL AR ecoRfshOS dunseitdedbot atesobtedinhted to,

mneral oil, sorbitan nonostearate, pol ysorbate 60, _cetyl esters wax,
cetearyl amohol e aHEoREEandFarrhehyyionl tdbtehnd wat er. For

opht hal ni ¢, yse, ; the, phat maeeut] caly, SOIRAS| b ONS: s 20,98 Denf or nul ated as

m croni zed" suspensions in Isotonic,” pH adjusted sterile saline, or,
pref er abl yin@Bude) Wionsreimot sbimhied pbl adjnstall eibriléasafine, either
with our wthout a preservative iuch as_benzyl al kogi u(r%chl oride.

Al t er nat i REYE ¥ Tp bt Fi R atiHe Bhar¥hcett Pear©25 conpositions may
be forgul gied, iR &Pl SLEENLO BPSRyBBopPEERE| 8bMBbuie eRal sREglihycal

conpositions of this invention
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 oil, sorbitan monostearate, polysorbate 60,
cetyl esters wax, cetearyl alcohol, 2-octyldodecanol,
benzyl alcohol and water.

For ophthalmic use, the pharmaceutical compositions

20 may be formulated 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 compositions 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 sultable preservatives, absorption

promoters to enhance bioavailability, fluorocarbons,



may al so be adm ni stered by nasal aerosol or inhalation. Such conpositions
are prepared according to techniques 30 well known in the art of

phar maceuwDaalosfooz nul ati on and nmay be prepared as sol uti ®e3/Use3/sab9 ne,
enpl oyi ng benzyl al cohol or other suitb®le preservatives, absorption
pronoters to enhance bioavailability, fluorocarbons, WO 03/087092

PCT/ US03/ 11459 - 118 and/or other. conventi.onal sol ubilizing or dispersing
agents. l\/bé‘fl%ﬁPEf é?rt}j&if W@Vmﬁogéﬂ%%ﬁ&q 9% SL}%@%{%}%{ ed for oral

adm ni st ratagggltSS I n anot her enbodi nent, the conpositions of this
invention additionally conprise another anti-viral agent, preferably an
anti - HCV agent . M8gth pastfieryiadalargyaitesrmageiitidal smamegsl oy i mited to,

i mmunonodul to{ﬁ%%%%fntf%’r O%léclh aaalsni%;f:st(r%t&qqﬂd y-interferons, pegylated
rnter S,

derivati zed°t8 eron-a cormpoun an lynosi n; other anti-viral
agents,ssuch asIn bawthat, catsviliatiats, tard deedgusdudiores otiflers i nhi bitors
of hepatitis C proteases (NS2-NS3 inhibitors and NS3- NS4A inhibitors);

i nhi bi t or s 1HVEHTROR aCrfdCngId Y OIS PG, 2 e idihly 38¥ 1 case and

15 pol yner ik kit Qs J:nRhidH i i hosonme X
br oad- specf% ?%rﬁe\%%%gy %rﬁialgilﬂtlor}g‘; gjg(%ﬁfga's IrStNLFDCrEI)IP-laAI}t;\thﬁ% tor safée}#%%/, VX- 497
and ot her LkeDHdienhithit erse nditsdliosidbd duniimedirSrendsl Rnentadsr8oy, 876,
nmycophenolic _acid and derivatives thereof); or conbinations of any of 20
the above. SYs&nasnirovdrentiét YalpheréRrO8Sec oREOViILEN e CehdVRtdFeRte dose

g; man?]g@?ggl%’gr%%%%s—io% iccc))rr]npcgbrunéso,rmai3:{](3'{jl tt‘ih%zqnoosf irE ;hi ostkilenn}/ eanrtlti_ L Dvirrjraéll be
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 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

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 or 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 may,
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,



necessary. Subsequently, the dosage or frequency of 25 adm nistration, or
both, may be reduced, as a function of the synptoms, to a level at which
the i nprowedsmgmnditi on is retai ned when the synptons havecydasaes/al4bevi at ed
to the desired |level, treatnment shoulld9cease. Patients may, however,
require intermttent treatment on a long-term 30 basis upon any recurrence
of disease synptons. It should al so be, understgod t hat a.ggecif'c dosage

]

and treat resRereli M Hor 2Ry, pat e cuFERepati @ 1P FE2EBBNdT8hoN a
variety Of?%a&i&étibérgpl SALH9- L6 AGEL Lt Yan8f thEejsagkbht CogorREUNd
enpl oyed, e age, body weight, WO 037087092 PCT/ US037 11459 - 119 genera
heﬁLph, semreahf?g phyei of amadandi sheasevaritut ef bheeRersirshardrug
conbi nation, and the,|udgnen ft treating.p bclac : everit
of the pargh%ﬁﬁ%ﬁ b%ﬁé%agﬁeﬁé?ag_t?ﬁﬁt%ﬁ?u% eggn%éﬁéséfQgg?ggégﬁﬁgredien?s
5 will sal sg; tepensh upepehbeupant trel pardesal hbedesompbaddcoapduntie presence
or absence and the nature of the additional anti-viral agent in the
conﬁozl;lGﬁ@dA©@©r@Wﬁ@e@@eaﬂ6tﬁbﬁeéﬁﬁoﬂﬁﬁeﬁF? FﬁEUFﬁv@ﬁthﬁ provi des a
net ho or eat | i hn d: wi Al krus characterized by a
virally eﬁ%%%%@iéﬁg?ﬁ%ﬁgid§£%%% 5?%%? %éngggeggéggg?ggéFﬁe life cycle o¥
the virus by ?dmiﬁbsﬂﬁngngotansahdrpambedimanphathacéuVE@aﬂby accept abl e
conposition of  this invention. Preferably t he t hods of thi.s.invention
are used tQF?Y%%?Saap%?Fgﬂg ?8?55FF@£FH§ ?rgﬁgéeﬁ lF%FE%FﬁOWF%Eugh
treat fgnt NPy, o COR; §&€E¥i§éédb?abeviﬂélyyréhcbﬂé@Cbeﬂn@rp&@d@&%ethe

Y,

severity thereof. Mire preferab the patient is a human being.
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-, B-, and

v-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.



In an alternate enbodi ment, the nmethods of this 20 invention additionally
conprise the step of admnistering to said patient an anti-viral agent
pref er ablwoan/osmep: - HCV agent. Such anti-viral agents inclraddaisoputssare not
limted to, imunonodul atory agents; $d4€h-as a-, 1-, and y-interferons,
pegyl ated derivatized interferon-a 25 corrpounds and t hynosin; ot her
anti-viral agents such, as ribavirin an tadlne |nh bitors of

hepatitis C pr %sae@ij(wq\?s?g?i‘mﬁﬁ% N%%SR%H éhﬁﬂl |Jfors)

i nhi bi tor hels tgetse i dheTOGbéd Cﬂ@f@ cokpet yohagobehi gase and
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and other_|MPDH i bit I d
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above. 5V\DaQ§t{ﬂ8l7é)c%‘réETééiﬁ)§éﬂéﬂ§9fmml’aﬁe &blmﬂjloaﬂdl bEonnisagent may be
adm nistered to said patient as part of_a sin gosa ge ornlconpr|3|ng

both a cOHPRIMGELDE 135 PFRYeRE | Bahbiahe adaf gﬁn Prﬁntw'9F?éF agent .
Alternatiy seédyofé‘cf%f‘é’f’éﬁéP”Qé{eﬁBeﬂé mlﬁﬁséeﬁgal ?t%gr ed,sepgeaheky from

t he conpoun invention, as part of tipl e dosage form wher ein
sai d addltwnmﬁlaﬁg@ﬁllmmlngnancsmpoedtp®no¢0mprls®gétﬁeﬁommpvﬁdop foll ow ng

a conp05|t|on conprising a conmpound of this invention. 10 In yet another
enbodi nent *#+2 Jd?r%%lé?ﬁ gnventi on provides a nethod of pre-treating a

bi ol ogipcal substangs: anbendedehbbdadenti sheabrepeh@ anpahtéph conprising
the step of contacting said biological substance with a
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
blood 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



pharmaceutically acceptabl e conposition conprising a 15 conpound of this

i nvention. Such biological substances include, but are not limted to,

bl ood andwoagjpsment s thereof such as plasna, platelets, Paypspsias? ons of
bl ood cells and the like; organs suchlds kidney, liver, heart, lung, etc;
sperm and ova; bone marrow and 20 conponents thereof, and other fluids to
be infused into.a patjent such as sal dextrose, etc. A coEding to

anot her eﬂﬁﬁhQQNﬁomP%9$%%eH??o%teB$09%ggéaﬁk hods® of TP REPFnG materi al s

that may tﬁ?ﬂf?ﬂ\%ﬁﬂi&?”@ti@&ﬁe&oﬂéa&ts&‘iic‘i Supbbys; chanasteinged 25 by a
virally encoded serine protease necessary for its Ilife cycle. This nethod

conpri ses gdiel st@pl df sepmoactvhgh 8asamphe e¢pataiiingadcvhpalind accor di ng

to the inventjon. uch material s includ a t . Lim surgi ca
instrunent%?%ﬁﬁ?d%?%%ﬂ?%? ?%é%?a?%?yl#ﬁ% %u€§%F5E§%§836£5§}%%ﬁ%%gsglood
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shunts, stents, etc. In another_enbodi nent, the conpounds of this
i nvent i on pEgters@skEoRsspaBoral bRySHBBPECtt 0 BrEtPRPAY, FEEI XEFBh of a
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met hod conprises steps of providing a conpound of this invention
attached tpraetsaded support; contacting said solid support with a sanple

containing a viral sering Ero eas under_condi tions_t hat cayse sai d
e oFﬁa SEB g

protease 5 to bind t0*s8F bor PV ERET P UPPNECESi §93&Yi ne  prot ease

from gai d $0héfss6EROr thePES BERDLY, ckbfipVbEakressetngoptat eagheksol at ed by
this nethod is HCV NS3- NSAA prot ease. i i

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 “Ri(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 Cig (Cat. No. 326289C46);
Gradient/Gradient Time: 10-90% CH3;CN/H20 over 9 minutes,

then 100% CH3;CN for 2 minutes;

Flow Rate: 0.8ml/min;
Detector Wavelength: 215nM and 245nM;



In order that this invention be nore fully 10 understood, the follow ng
exanpl es are set forth. These exanples are for the purpose of illustration
only and wopa3/08mp2t o0 be construed as limting the scope ofPCrhsos/insent i on
in any way. 15 EXAWPLES 1H NMWR spect¥@ were recorded at 500 MHz using a
Bruker AMX 500 instrunment. Mass spec. sanples were analyzed on a M croMass
ZQ or Quattro Il mass spectroneter operated in single M5 node with

el ectrospray 20 ionization. Sanples were introduced into the nass
spectronmeter using flowinjection (FIA) or chromatography. Mbile phase
for all mass spec. analysis consisted of acetonitrile-water mxtures with
0.2% fornmi ¢ acdhdmsead mediifierforseledisul dErqunNds eV (i n) "

refers to the HPLC, retention.tine, . i CA with the
conpound. acﬂ?é“%séerdgtuécﬁﬁ%%kﬁ @ﬁqr%r%e%%a?% ﬁéﬁsmc%@%b ai ned from the
Mass SPec a8 RfeddsHi NT ol law hamiteod: Ulnsi® uneatsidiew ett Packard
HP- 1050; 30 Columm: YMC C18 (Cat. No. 326289C46); G adient /G adient Tine:
10- 90% CHIGNV-H2O over 9 minutes, then 100% CH3CN for 2 minutes; Flow Rate:

0.8m /mn; Det QE ] el engt h: 215nM and 245nM WO 03/ 087092
PCT/ US03/ 11459%‘%‘—’l ;L\?\ﬁd‘uem cal naming for sel ected conpounds herein was
acconpl i siedastivig thdmioliarR prageryProvechtd bl adnpragetylclH-

Cor porati que, PN AW ULADac i sy, 701

10 Aluminum chloride (7.75 g, 0.058 mol) was suspended

in 200ml of anhydrous dichloroethane at room temp.
followed by a slow addition of acetic anhydride (2.74 mL,
0.03 mol). The mixture was stirred at room temp for 10
minutes after which, 1H-indole-2-carboxylic acid ethyl

15 ester (1b, 5.0 g, 0.0264 mol) was added as a solution in
15 mI. of dichloroethane. The reaction mixture was stirred
under nitrogen at 40°C for 10 h. The reaction was
guenched with an ice-water mixture and the organic layer
was washed with water (3X). The organic phase was dried

20 over anh. Na,S0,, filtered and concentrated in vacuo.
Chromatography on SiO; (4% Ethyl acetate / 96% CHyClz)
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 (CDCl;) 4 9.1 (bs,1H), 8.1 (d,1H), 7.5 (m,2H),
7.3 (s,1H), 4.4 (g,2H), 2.7 (s,3H), 1.5 (t,3H) ppn.
3b: 'H NMR (CDCl;) 4 9.3 (bs,1H), 8.25 (s,1H), 8.1 (4,1H),
7.6 (&,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 HCI
provided 3-acetyl-1H-indole-2-carboxylic acid 4b and 5-
acetyl-1H-indole-2-carboxylic acid 5b in 95% and 93% yield



Exanpl e 1: 3-Acetyl-1Hindol e-2-carboxylic acid (4b) and 5-Acetyl -

i ndol e-2-carboxylic acid (5b). 10 Alumi numchloride (7.75 g, 0.058 nol) was
suspendedwoia/020921 of anhydrous di chl oroet hane at room t @cp/US0$/ol4bDWed by
a slow addition of acetic anhydride-(2284-nm., 0.03 nol). The nixture was
stirred at roomtenp for 10 minutes after which, 1Hindole-2-carboxylic
acid ethyl 15 ester (1b, 5.0 g, 0.0264 nol) was added as a solution in 15
m_ of m<ﬂﬂ@ﬂ@ﬁﬁ¢%ﬁﬁlyThéf¢%a©1¢@@ %?k@%r@eﬁﬁsu§?@r@éHeCEnMerEPPPBQen at

40C for 10 rlngéE 5§t£8”t Q?egggéd with an i ce-water m xture and t he

organic Ié% Was washed wi The organi ¢ phase was dried 20
over anh. Na2804, filtered and concentrated in vacua. Chromatography on
Si02 (4% Ethyl acetate / 96% CH2C12) provided 3.2 g of

3-acetyl - HEIMHRE 2 2- carboxylic acid ethyl ester 2b (52% and 770 ng of

5-acet ¢l - 1 = c b: H
S ( c%o (3; r&@@)) dfgilsi(?%iﬁ%‘%&l zaﬁ%ﬁrmayb?ggb?malb_b é@%@.“(@?im (zr 21 )
gq gH% (2 7 (s, BI—QQllltBOI(ltOBl-ﬁO@pW BibtrlFIGNW(@:D@I (BrPPt @0@9331{%3 1H) |,

S , 2 ,
2.7 (s, Fﬁ&hgﬁ 9§(Waée§FWg% add%% %gpé ?lca?lonso%ggg %%lgglaﬁtanO%ﬁkCH
i n et hanolof ast9Pladetodbetattowed by acselefmoaol on ®adh HM BE  provi ded
3-acetyl - 1H i ndol e- 2- carboxylic _acid 4

acet yl - 1H9hael el 2earbexyrie aki @°sh .ﬁf‘éé% she 8965 ePd"AB 03/ 087092
PCT/ USQ3/ 1&o4r§$1eﬁe12§herf§§getygﬂaﬁw Thecehbeenagtdsenehe Hsedwdir ectly

wi t hout puriti Catl onint next st ep.
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 agueous 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-oxobutanocate 6b as a pale yellow oil.

20 'H NMR (cDCl;) 4 10.3 (s,1H), 4.2 (g,2H), 2.3 (s,3H), 1.3
(t, 3H) ppm.

Crushed sodium (12.4 g, 0.540 mol) 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-
oxobutyraldehyde 7b.
gy NnMR (DMSO-dg) 4 9.1 (s,1H), 1.9 (s,3H), 1.3 (s,3H) ppmn.



Exanple 2: 5 3-Acetyl-4,5-di nethyl -2-pyrrole carboxylic acid (10b). A
solution of sodiumnitrite (36.9 g, 0.534 nol) in 70 nL of water was added
dr opwi se wo 0a/0810p2red sol ution of ethylacetoacetate (70 ®@CTOISE3B148DI) in
1401 nL of glacial acetic acid at 6Cl2After the addition was 10 conpl ete,
the Iight yellow reaction mxture was allowed to warmto roomtenperature.

After 30 mnutes,_all the startin3g mat eri al haf bee consurrg , the
reacti on was qiRHeREad MBS0 3 oF - wait 274 aAa! ExErdcPEH G PR et hyl

acetate (2¢ 125 W)aod Mo 0f GPOLE SXLEACHS;NeS 60 CATTDoRed04Saadi washed with

water (2 ML) and saturated sodium hydrogen carbonate aqueous
sol ution (X A050%yatdhendrganed| ayes09@s diied wpwesodian?dulfate and
concentrated in vacuo to (_{%é{e 84. 9899 of Et

a

2 hyl,- 2+
Hydr oxyi m hot%R ¥t 8H %%rﬁgﬁéﬁ@l %I?gﬁ/ro¥b.mﬁﬁuiﬁﬁNNR (cbd 3) d

10. 3 gs’ﬁgﬁntafngh%QEhgFﬂemp@r§tﬁ§e BElow 108°c(t,wBeh phe Crushed
sodium (12.4 g, 0.540 nol) was added to a solution of 2-butanone_ (48.2 mi,

0. 538 nol )additt zehyhas fopmmtete43tde susrensdgnnyry rafdryedt Rer (840 ni)
w th 25 vigorous_nechani cal i rring,oyverca: pari f 1 ugi Bgorehi ch
tine the W%F%Smgh% iﬁ&éﬁgénié{ﬁgi %eﬁsgftlggtﬁggeghe %nﬁgtegré \%a(s)rt hen
stirred attimom teapordaucildphecipdtetedoolitngot beveeaetfiem mi xture to 4C

30 and vasHEH i BRI ). oi Sn(LoRY, Shr SHEY P FOCaFPaYa 4623 g (75% of
t he dﬁ?i re iﬁ@éﬁ%ﬂl.@a}g%%l&&@m&s 1205081t yr al tehydie 7hpcly NVR (DVSO- d6)
d 9.1 (s,1H), 1.9 (s, , 1.3 (s,3 ppm WO 03/087092 PCT/ US03/ 11459
(bs,1H), 6.7 (s,1H), 4.3 (qg,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
mixture 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-acetyl-4,5-dimethyl-2-pyrrole carboxylate
9b.
¥ NMR (CDCl3) & 9.0 (bs,1H), 4.3 (g,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 oil, the
mixture acidified with dilute HCl and extracted with

ether. The organic phase was dried with anhy. sodium



- 124 Sodiumsalt 7b (49.3 g, 0.404 nol) and oxime 6b (64.23, 0.404 nol)
were stirred in 300 nL of 70% acetic acid/ 30%water and warmed to 50C.

Zi nc powdwp 03427021 g, 0.646 nol) was added portion-w se @¢arus8®imsnutes 5
mai nt ai ni ng the tenperature bel ow 160&23Wen the addition was conplete,
the suspension was refluxed for 15 minutes, then poured into 4 L of

ice-water. After a short tine, the product reC| itated out to after
f|Itratlonsu%@aﬁega%QS@QHS?nFHétGQSFFeHaEFHy 043559 g é rECAP g?ﬁﬁol

carboxylatg%§§ouégk®yg £gg¥%égkglgzgd QHSS@H%L Bf7ctahbl), tH §19@12FD 2.3

(s, 3H) m To a solution of alum numchloride
(Fomi9 g, D.876 oﬁupmren3dayedy&hnoEeénm@hQY@Sgapwtyoéﬁ gechbpgylagded 15
slowy acetic dride (1 5 m, 0.188 nol). The resulting m xture was
stirred at® ?b@%ﬂgéﬂ%S ?o%oibg'ninutes, then a solution of pyrrole 8b (10.49

g, 0.0627 luymar i (chdgr eetthane(d,301)1L)2 vias(sadded, and t (e, IrBagipnon
mxture was stirred at roomtenp. for 2h. After an 20 additional 3h at 80C,
the m xture was poured into ice water and extracted wi th dichl oronet hane.

The organlﬁxa% ygrswas dried with anhy. sodium sul fate and concentrated in
vacuo to aﬁ—e#gﬁge—fe5|due Short plug filtration over silica gel (30%

et hyl acet at¢2+{Z0V{ Beraprty)l-gdabedimetyyls lH60¥yrrofle-1H-2-carbonyl) -
gt?%g 31acetxao4 %§c h$£ g g¥% Ee car90§y5ate8m%%§aiﬁu¥¥§y? 3) d 9
(t, 3H)1chWbceaﬂyakal’-enatalaymeheb@&wﬁc9tac(la,(a-g, 0.0392 mol), in
et hanol and 100 nmL of 10% potassi um hydroxi de were
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. H2SO4
15 (120uL/mmol) was added followed by bubbling in excess
igobutylene. 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 (CDCl;3) 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, (1H m), 2.18
(12, m), 2.85 (1H,bs), 3.10 (1lH m), 3.70 (1H,dd) ppm.
L-CBz-tert-butyl glycine (5.0g, 1l1.2mmol) 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 cannulated into a solution
of 12b (2.4g, 10.6mmol) in CHyCl, (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



refluxed for 1 h. The mixture was cool ed and concentrated in vacuo to an
oil. Water was added to the oil, the mxture acidified with dilute HCL and
ext ract edwwaioslos70et her. The organi ¢ phase was dried w th amey/ussddi4am WO

03/ 087092 PCT/US03/ 11459 - 125 sutfdEe and concentrated in vacuo to a
solid residue. The corrpound was recrystallized in 80 nL of ethanol to give
5.8 g of pure 3-ac -4, 5-di met hyl - 2- pyrrol. e carbox I|c acid 10b as a
solid. 5 m:mmq %)S%ELEZ splutionyand fhe mixgige sBHiFred “3H ppm

Exanpl e 3:, 0 lys _
D) & A ARy n I ot s e gacar b

oct ahydr o-ma}ckﬂﬁ-@mrdﬁp@ﬂfame@(nm 1ttey ch oAby | B s oxas ed bt §40 ) - ani de

(25a). Octah ro i.ndql e- 2 d 11 9.
f rom Bachddl SpaHdaiE 1 DO G B R e B g hased
i ce/ acet O%é%?t&héﬁﬁ%xl%&éﬁﬁﬁ%m&e v»aﬁl;ame@afmaowﬂcaytmmm ng in

excess isobutylene. The m xture was sealed and the ice bath renoved. The
m xture vvazs;zsvracrwced Ahrmd pponae UFRTOUR ¢ eattioh FEktBFeIwas careful Iy

20" sat ur at 6K GB G b AT Dokl 5 SOt T DrTHE Oy o buar " Sodi um sulTate,
Eg(ra'? L |u![ ';/ ﬂgﬁ%@mlgﬁmﬁgyleg%@dz&mé@rwmn@%%?h&m@rbmlec 2acadboxylic acid
(2H ), 1.B8 2y ﬁéﬁ%r(g# Z‘% Em) 138p° QFé%t%NVT EsGCD(Gza)n)d, 11231
gmd 0 2. %Nwﬁlﬁd%h? 181 . OH(om) s)2 8;5301?(*2@%& ,311Q6( L, ,3. 70
l 50-1.72 (5H,m), 1.94-2.10 (3H,m), 2.30 (1H m), 4.18
(1, 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. Hz gas was bubbled into
the suspension until the reaction was complete. Catalyst
was removed by filtration and the filtrate concentrated
in vacuo to give 1-(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.
gy NMR (CDCls;) 3:2 ratio of rotamers, d 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 (1H,m),
25 2.1 (1H, m), 2.3 (1H,m), 2.4 (1H,m), 3.86 and 4.13
(1H,m), 4.32 (lH, m) ppm.
L-CBz-cyclohexyl glycine (3.0g, 10.3mmol) in CHCl;
(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.



L-CBz-tert-butyl glycine (5.0Qg, 11.2mml) was stirred in CH2A 2 (40nL). EDC
(2.259, 11.7mml) and HOBt(1.58g, 11.7 nmol) were added and the m xture
stirred WO o0kAsT®PNUtes. This sol ution was cannul at ed i nt oPeTA08Ni46N  Of
12b (2.4g, 10.6mmol) in CH2C12 (20nt)laAd-stirred overnight. The reaction
was nonitored by HPLC observing the consunption of the am ne. The m xture

was concentrated, EtOAc, added, follo y.a 1.0 o] WO 03/ 087092
PCT/ US03/ Pl geactinn BiXiirR i as %‘?tsz’g]?ujrr@#‘algﬁﬁ ﬁ}é fi xture stirred
until all q{émé LrigedUs o 8 %Gh Nes BRn¥@s ($oNsuamd. bihee, | eiensaneee

separ at ed and t'he organi ¢ phase washed W|th IN HC1(3X), brine, 10%

pot assi umcea&rbmmile(IG)SL;lmldebrfxﬂetér@%e&m@rqi@ﬂcw*é?a*é@@l i ¥afrat e,
filtered a |§é%r(l];:ed;t rat d V%?flﬂj%} Cllé Ofr@éf;géégfi'%%&of?gmahétl i ca gel

plug (109 arbony m no-

di net hyl - MA//YHQIO) (OGt, @h)ZLdr(byl A 12 GRS bme/ldcﬁnmndi irerdotout3A a&sdl,er 13b
(4.4g, 9. 3mol 8% 10 1HFNVR (CDAI3) .d 1.05 (9H, s Hom 146
(9H, s) , addiBoy Warey 5H oyly UBZiDb RBO‘?%?F njtasteg F‘f‘ﬁkPﬁfClEl&% S(1H,

.22,
422, (Mgl 4304 AacEo0%EedlaldHh ol (503D (2Ol 1233 (5H i

ppm Est er” was stirred 1 n EtOH 15 charged with
400ny 10%@%:@c&%@mlmﬁm@u®b¢:ﬁdhh@1§yltheeSMép@mspbﬁuﬁtl | the

Concent r at TS SV Bgb T oL BT Ye A S A ABLS, 3- P RRVRY L bubs g Fore e
oct ahydr o-nepl esd-&Ar POy yhE Caagbuidert-butyl ester 14b 20 (2.8g, 8.4mmwl,
10099 whi C?I \&/%LSR U(%%Oéla§ lds OI g8t Q%Hn%t Step (ngt r;o)ut further 2our| fication.
3 r
m), 1.43 (9H,s), 1.59-1.79 (12H,m), 1.93-2.10 (3H,m),
2.20 (1H,m), 3.98 (1H,m), 4.12 (1H,m), 4.22 (1H m) 4.55
(18,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%Pd(OH),/C. Hz 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]l-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 (CDCl;) 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
(18, 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 mL) 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



1H- NMR (CDC13) 3:2 ratio of rotanmers, d 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. 78w0eBI08092 1. 99 (1H, M, 25 2.1 (1H, m, 2.3 (1H m PCZ/UB0F/1H59), 3. 86
and 4.13 (1H mM, 4.32 (1H, n) ppm t-EBZ-cycl ohexyl glycine (3.0g,
10.3mmmol ) in CH2C12 (30nL) was treated with EDC (2.07g, 10.8mmvol) and HOBt
(1.65g, 10.8mmol) and stjrred for 15 mnutes. The 30 resulting m xture was
added to acé)éllctﬁ“itéﬁ?t(ﬁdf&b‘(‘%cl@fg thep ﬁﬁﬁﬂojt‘f?@-?(%rﬁ”)@?err% ®on) and

stirred at JRT RIS 7Y dlggd&ﬂg%dw 1AM e Pys ch&édlux%\iﬂlé/fi ne

sodi um sal t “sol ution was al | L-CBz-cycl ohexyl glycine-OBt was
consuned (sevess suwcs)estiath Taninas iqahyndPl G OB/1087092.  The

PCT/ US03/ 1145 - 127 Th acti.o i_x{.ur s  washed with 1. HCI (3X),
b e 1008 BOTREE TS At drass b B e e o b um
sul fates fiahigenednand meiﬁlr@i Qﬂférn s&ﬁugn smh@tS@I | £ Proekeiet Hhd ai ned

was recrystallized fromhot 5 | PA H(erjst% 3:1) by di ssol ving the
conpound i FORGETIEA tak lfadﬂiicﬁg? watharr Jcﬁﬁr‘yl%tﬁhrcﬁ%@%l@ﬁl%@%ﬁ telig o

precipi 1l e Qs LOAL | dsatd o { e 90 (A0 daf-d2-{212-

benzyl oxycar bony am exy acetylam no
di met hyl - buyriyi3-aacttatly-dr, ¢ ibiodest A lcartbopt 1 el @ -t d evdny 10-dutyd ] est er

Y
(1H, Mi04. Bth ,dﬁb—fhé5i44ﬁidﬁrﬁ5£¥ild:Hil&bteréLH&tﬁﬁfésEQr,1ﬁb27 (1H
d) , 6.25 (LlH, ) , 7.35 15 (5H M ppm CBz ?ster 15b 0% .9mmol ) was
stirred i n"Et®¥R (CDCl3) d 0.94 (9H,s), 0.99-1.33 (6H, m), 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 CHyCl,; (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-1H-pyrrole-2-carbonyl)-amino]-2-
cyclohexyl-acetylamino}-3, 3-dimethyl-butyryl)-octahydro-
indole-2-carboxylic acid tert-butyl ester 18b as a pink
gsolid which was used in the next step without further
25 purification.
Crude acid 18b from above in CHy;Cl, (20 mL) was
treated with DIEA dropwise and stirred at RT until fuming
ceagsed (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, 1976,
183~202, and J. Stemple et al., Organic Letters 2000,



(25nL) and charged with 300ng 10%d(OH) (err)/C. H(err) gas was

bubbl ed

into the suspension until the reaction was conplete. Catal yst was renoved

by filtrawomaosmg2the 20 filtrate concentrated in vacuo t®Cgiuse3/11459

1-[2-(2-ami no-2- cycl ohexyl -acetyl ami A8P- -3, 3-di met hyl - but yryl ] - oct ahydr o-

i ndol e-2-carboxylic acid tert-butyl ester 16b (2.34g, 4.9 nmmol, 100%

which was used as is in the next step wthout further plrjlrd! f§ cation.
A

"H NVR ( CBOMBS) d A7 @8 3518 k) in 1CH 1z, 450( 7h) nj7as 348t f

(10H, M),
4.34 (1H,

25

€ 1.50-1.78

| "Seir 542 A mi u h .
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, 8.04

p
3- acet yl - hrbeali etHyl /Re@ie 1 otlee cardanyti taver dwashed3wgith, 8y HEB. 7 ol )

(She et fecar swaronsTroind Yadt Tl ethd 450 %)

in DVF5( 104d4 i WRSs@deede , t hel £8a68| oandl sbdeentsatedednataBlioand nonitored
by HPLC. The m xture was WO 03/087092 PCT/ USQ3/11459 - 128 c¢oncentrated

in DVF(56
14. 4 mol )

in vacuo, RuwehfitasbiwethToughaacPlugoNt §iyeraedsddrlitaaPt Wakleous

ti L, I
G SabieofVe RERCR 1 “Pigfod fIuga Cassyrda( sever o

sol ution was,a
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brine, "bicarb (3X),

hours). The i Xturé&
brine, theh drgedd®¥efosotvonesabsntef L+l(Ref{dd] (Andcetyheénbrated in

- g?aegu%%%gﬁg&éb&ggg%grf hort, Blug, _af;shhiga geh [ 2YEA Hex)
{2-[(3paceiyledianthoprLh ﬁ=ékh@¥ﬁ&QLBu2g9§lbOBEEhh§ﬂk69hndole—2—

2-cycl ohexyl - acet yl am no} - 3, 3- di net hyl

utyryl) 10

5 and

oct ahydr o- ¢andodsy Ricarpbsyl ¢ cdel aprepylparppmeyiehydypxy-PRERVR) (CDC 3) d

0.94 {9H,

15

20

25

30

Bley1P-R1de32066H M . 1.42 (OH

NMR 'H-NMR (CDCl3) 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
(2H,m), 1.30 (3H,m), 1.50-2.03 (18H,m), 2.25 (3H,s), 2,26
(34,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
(1#H,m), 4.67 and 4.71 (1H, pair of doublets), 4.80
(1H,m), 6.95 and 7.00 (1H, pair of doublets) ppm.

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
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 HC1 (200 mL) to guench as quickly as
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.
Purificatién through a silica gel plug (100% CHxCl; —-
>50%Et0AC/CH,Cl,) afforded a white solid which was



s), 1.45-2.22 (16H mM, 2.24 (3H,s), 2.28 (3H,s), 2.55 (3H, s), 4.30

(1H, M, 4.39 (1H M, 4.73 (1Hd), 5.00 (1H m, 11.30 (1Hd) ppm 15

t ert - But yWoastgm9d7b (3.0g, 4.68 mmol) was stirred in CHPCIASYHRORE) in an
ice bath and TFA (20nL) was added sl &wPy- The mixture was warned to RT and
stirred until ester was no | onger observed by HPLC. Added tol uene and

concentrated in vacuo several tines (3X). Myst, of the 20 residual TFA was
r enoved |rﬁlv3aléltﬁitmgl|3‘vé),1 g yexrqq sind dried in vacuo to remove

acetyl - r Y,

cyclohexyl ac'ﬂ?LE %@%g%? %ﬁ%%%ﬁé Q§§t€%§$ﬂ§g§%gg§é?o?Cld

i ndol e- 2- o@mb@kwé&c7a¢9dgtéTBsbubﬁldesieedlsb(as{a pilakacsovidéwhirch was
used in the next gnfﬁ[m‘thof %urt f purlflg %lon ude acid 18b from
above in BY{HRS T 1 eatE OﬂY h- o ERC pﬁyg% An&YStirred at RT
until Bum nget gﬁfﬁﬁﬁ%ﬁiﬁ O gURBEh DILEkGESS) T6A ahFBEC( On88Ye-2-1 ol )
and HOBt (0.7 nan) were added and the 30 m xture stirred for 15

i nut es %Mmyklhy@qﬁbd)ﬂ fBRhpRrerEEFELIRgeKBHY dpYLEHL haLEslB1{ 950ny, 5.1
nmol , repar gg Qggordlng to the nmethods described by U  Schoel | kopf et

al ., Justus fleblgs Ann. Chem GE, 1976, 183-202, and J. Stenple et al.,
Organi ¢ Lett-ens 2Q0851,.W0D3/.@87022, RET/ lOSGKEe/ Apan9) - OL2d (BEHL8)),, 2769-2772)
in CH2012 10 m.) was added and t eqd.at vern The
ni xt ur e Pouf &d- sont b- PR e B Cﬁ&na 5r8& @ 9& éﬁﬁag %ﬁth | N HCL

(3X). 1*6“ ne HSfHB d1 NgEICBy(RX) » 1and l@BHnﬁ,) t hepodr Bﬁt;lm@vea 5lSQdHUm
sul fate, fiTtered, and concentrated in vacuo. Purlflcatlon t hrough a pl ug
of silica ggl élelmgmeﬁh 2.23 (3H,s), 2.24 (3H,s), 2.37 (lH,m),
2.59 (3H,s), 2.78 (1H,m), 4.41 (1H,m), 4.56 (1lH,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-1H-indole-2-carboxylic acid (cyclohexyl-{1-[2-(1-
cyclopropylaminooxalyl-butylcarbamoyl)—octahydro-indole—l-
carbonyl]-2,2-dimethyl-propylcarbamoyl}-methyl)-amide

20 (3%a).

BOC-L-Octahydro-indole-2-carboxylic acid 21b (3.4g,
12.6mmol, purchased from Bachem), was suspended in 30 mL
CHgClzand.cobled in a water/ice bath. N-methylmorpholine
(3.0 eg., 4.2 mL, 38 mmol) was added followed by addition

25 of solid PyBOP (1.1 eqg., 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 CHCl;., 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



100% CH2C12 -->>1%veO0H CH2Cl2-->>>2%veO0H CH2Cl2 afforded 3.0 g (85%for
two steps) of 1-(2-{2-[(3-acetyl-4,5-

di met hyl -wbB-opps001 e- 2- car bonyl ) - am no] - 2- cycl ohexyl 10 PCT/US03/11459

acet yl ami no}- 3, 3-di met hyl - but yryl) - octdhydr o-i ndol e-2- carboxylic

aci d[ 1- (cycl opr opyl car banoyl - hydr oxy rret hyI) butyI] am' de 20b. NIVR 1H NMR
(CbC13) d 0.50 (2H M, 0.67 (1H m, ﬁ rr% ié nl 93 (8H, M,
1.03 (3H, rjToamnyD lay o wre 1W%h%@ﬂvh§h 0%oc ”CB%C(% nf° Eté%n(sH s),

2,26 (3H, , g
2,20 (3 Seufaly (bl B Lkdbhl. <0180,800 204 (16 B cndall and

pair of ddmnbireé,s)drﬁedmow(é:ﬁ sm()duﬁm%uhﬁ@ité Oﬁll-ieﬂfeﬁal andf doubl ets) ppm

20 To a solution of 38.2 Et dd
ket o- al coh%q’n%btlfafbe‘ggﬂg ‘i%c%ﬂrmlﬁia'%ﬂ ﬁlﬁr&ﬁ?gﬁg %g]ﬁym%% E??cgk/é W?%am)ed
was a@dedel&tbfn@xkﬁwﬁ%@oglE@bA@/H&caﬂésdt@hiLoo%aeeoAc ganvd 4(16.87 i,
133 mmol) in dry EtOAc (3l nL) was added as 25 quick|y_as possible allow ng

t he tenperaf @e[lo(fébch‘épr@i@lgh@@rb%‘ﬁyéﬁwdq‘ﬁéyl ©BethB¥th was renoved and the
mxture sthi{ofed Maday i MLeamnydiE. 2haued sormLel 1%8@9@33;@@%«3 of 20b.

The mxtur% [rASS: coo ore a rng 1. ON to quench as
qui ckl y aspb3®ypossidt e22bt hbGrMal Mo =ng4B&e2teMpH t04g6 -3bove 25C. The

i ltored aﬁﬁrﬁiﬁqﬁgﬁﬁﬂoﬁw’?éﬂ ol e bR e oogn G ikiTirca gel pl ug
(100%GH2GL2, 4 t%céQlZ@iZ“gflfnpr d§d4§. wbit e)Sohi. 69\M1I gh was WO
03/ 087092 PCT/U 03/11459 - 130 stirred in Et20, filtered and dried in
vacuo to répdye), 1.93 (2H,m), 2.10 (1H,bs), 2. 22 (1H,m), 2.7
(1H,m), 3.8 (1H,bs), 3.98 (1H,bs) 4.02-4.2 (3H,m), 5.80
(1H,s8), 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 CHxCl,
(25 mL) was treated with solid PyBOP(6.7g, 12.9 mmol) and
DIEA (1.7 mL, 9.8 mmol) in 5 mL of CHyCl,. 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-0H/ PyBOP solution with additional CHpClp (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 HCl, saturated sodium bicarbonate, water, and brine



residual dinmethyl sulfide and dichloroacetic acid. Obtained 7.49 g (75%

of desired 1-(2-{2-[(3-acetyl-4,5-

di met hyl -wWB-opps7002 e- 2- car bonyl ) - ami no] - 2- cycl ohexyl 5 PCT/US03/11459

acet yl ami no} - 3, 3-di net hyl - but yryl ) - octi@Rydr o- i ndol e- 2- carboxylic

80|6<il( (lzﬁyc:v;)pr ogylsgm'( nooxal yl - but yl ) - but yI )- am de 25a. 'H NMR (CDC13) d
: 2H, d) 0.91 (7H, .S 1.05 (3H, m,

1.20 (2H, njhen &oied | PYi§r ?LO@euml@ui%ﬁtﬁ) filﬁér?éH ) .79 (3H(r‘r) ml 89

3H, 2
g SQH%SHESEnéé%% %%??n%ﬁBVéébb”)Fl%$ﬁ3cﬁ§5h§¥ogga§ﬂﬁ(%H §l%ﬁ@g$§eglgfﬁ

(1H, M, 5. &Mty nyith. 0% (MEPHVELAAY, £, B3% M@B{H/Bt@é@) gppm 418 Bxanpl e 4:

Cycl op opy| KeFhoBkal yTL60E ST LGV BBy PYY BEPaHGRY B RaRE gy metnyl) -

car bonyl | -1y & P'(':EETFIBQMJJ:V]DH0@&t§ﬁ?é@@!hh0ﬂét—mybhrbﬂm§f@} 202939a)
BOC- L- Octz@;/ ro-i ndol e- 2- carboxylic acid 21b ur chased

from Bach Vbtsls]%@éﬁélédcﬁﬁbwlﬁLaCEﬂZ@f?Z&lldeé@@Pfea:*Pn a g/é 8r/ice

bat h. | no olin O, 4.2 n, 38 mmvl) was added fol |l owed by
addi ti onmza'%“t%f s% ?thy]gd:-I’ 9§§ea.', 7.2g9, 13.8 mmole). The ice bath was

][Frm\iéedSagH{—tm?a reaEmtion éBt(] red 2at, rRT, foar751 (lim) ,urdeét8 NZBH, It a separate
as g _of 3-am no-2-_hydr hexan a cl m ne 19b was
di ss0l ved O #8367 b1 ENEZahd 2205 HL e %H%élg%g{ ) r 1y ?igy(gg‘ 30
(21b)/%VBCE’/MS@&U&QH@H%C&QWH&W nbe the,sol,uki.on (af,ani ne 19b

along with nmL of The reaction was stirred at RTfor 16 hours,
t hen quenched-#i2H &gbevys 4.39-4.49 (1H,m), 5.02-5.15 (2H,m), 5.4

(1H,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 CH;CN then with CHzCl, 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-y1l)-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 CH,Cl, (30 mL) was added and the ice bath was
removed. The reaction was warmed to 35°C for 5 minutes.
N-methylmorpholine (1.5eq., 1.05 mL, 9.5 mmol) was added
and the reaction stirred at RT for 30 minutes. A

30 solution of the crude amine (2.85g 6.32 mmol) obtained
above in CH,Cl, (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



sodi um bi carbonate solution and concentrated in vacuo. The residue was
extracted twice with EtOAc. The conbi ned WO 03/087092 PCT/US03/11459 - 131
organi c apessswer e washed with 10%citric acid sol ution, pcyatsos/at4edl sodi um
bi carbonate solution, water (5 X), théa3 brine, dried over sodiumsulfate,
filtered, and concentrated in vacuo. Flash chromatography on silica gel 5
el uting vmth 30 % Et OAc/ hexanes to 100% Et OAc gave _4.35 g of

2-[1- (cyc|qqnqggﬂmgﬁ@@nﬁymehy@$g&gen@Q%yp§rt1tloned betwéen EtOAcC

but yl carba oct ahydr gter 22b.
LG/ VB MrH 2 3%5‘ < nﬁ%ﬁjzgﬁg’gg%gﬁﬁmg( 3§€6d}\g.' ﬁf‘% Wiogm (2H ),
0.91 (3H, tdrgadlc LdfefdHiaye #a@hdd3FitUHD PN HCA2 (satus;ated 59-1. 71
(5H, M, 1.93 (2Hr’r) 2.10 (1H, bs% 2.22 (1H H:LL, 2, 7 1 %11: 8 (1H, bs),
3.98 (1H, b%gd%’l@ ¥carhanphy, wager (AH<L), W?F@Bs‘?’alﬁ_% BetSester 22b
(4.35 g, é%n@Qﬁﬁaﬁ@éddW§§HlE@gAbnané5tﬁé 8bnBinEH26tdanndscreked in an

ice water 25 nL of TFA was added dropw se, the bath was renoved and
the reactiashedsvathdwetneo qaiedtoved. sTALIBhaWeAatRe BottegrBup renpved

ft 30 t Af
oLLer 30 MM ey BLEL da oS ROt s habagepes addad gnd (e

reaction Vs ryness-an as isin next step.

L- CBz- tertep@&yﬁgg‘hyghng £ 3vdby/ d:ﬂ;;z@lzrrﬁel ) i’/nM@BIH(ZCI:HzCIgZQan‘E) 2wdg treated
with solid 12.9 mmol ) and_ DI EA (1. 38 I%}inSrﬂ_of
CH(err)d (€0%% Cl'ﬁe bé@lﬁc@\ﬁéeXYéﬁM/eélzarﬁél ﬂﬁ@CFQBEPPX CRESEPYdRed to war m

o ST L S epebe cestinl g ageains o ool ved I
was cannul eaaedonyi b-2 he-@hmethyl-propylcarbamoyl) -methyl]-carbamic

acid benzyl ester 24b. LC/MS M+H = 724.2, M-H = 722.3.

'H-NMR (CDCl3) d 0.55 (2H,m), 0.74 (2H,m), 0.88 (3H,t),

1.02 (9H,s), 1.1-1.65 (22H,mm), 1.94 (2H,m), 2.12 (2H,m),

15 2.68-2.79(1H,m), 3.98-4.27 (4H,m), 4.46-4.6 (1H,m), 4.68
(11,d) 4.55 (1H,d), 5.10 (2H,s), 5.40 (1H,s), 5.62
(1H,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%Pd/C in EtOH(100 mL).

20 The reaction was flushed with H; and left under Hj
atmosphere 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 CH,;Cl, (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,Cl,( 5 mL) was added via cannula and the
mixture stirred at RT. After 46 hours, the reaction was
guenched 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 HCL,



Thg- OH PyBOP solution with additional CH2Cl2 (40 nlL) added and the m xture
stirred overnight. After 21 hours, 30 the reaction was quenched with

sat ur at edweadiosmp2 bi car bonat e sol uti on and concentrated. TPog/useyidae was
partitioned between Et OAc and water -addZextracted twice with EtQAc, the
conbi ned organic |layers were washed with 0.5N HCl, saturated sodi um

bi carbonate, water, and brine WO 03/087092 PCT/USO3/11459 - 132 then
dried overW%@%¢0ﬁ1§b}f%?énefFh?@r@HlegnaveEoﬁQQHPWaFEH PRSvacuo. Fl ash

chromat ogr a g ¥hLBn2 K MROELEL QAR 8nd @6N®CH/EtCﬁc
gave 4.2 ¢ %§§d g%% fgﬁkinﬁ%nggpropy ca?banDyI Ey%?bxy ﬁethyl)
but yl car bagbyi ta ogeahgtinbingdeliehl Ec@Rbonyl b- 2, Fe@HABLRY)C- prupyl ) - carbanic

id b t MBS MtH = 5854 "H- NVR (CDCL3) d
0. 55 (Sﬂf¥$68%9$é7fgﬂ H¥C§Oa§§t¥gﬁlﬁilnd81§8 (§ﬁr§?xyil§2afl 1(5H, M), )1.71
(5H m 5 1. @éy&?éh@%yl 1@ 222%12 é§cﬁabk6by1%a%%éﬁHym}hyara&ye1H nm, 4.07

(1H s) 4.2 39-4, 49 (1H ), 5.02-5.15 (2H m, %1H nm
6 .75 (1H mayhyl) BBUFYFFaﬁ¥amoyl330€5ﬂhyﬁfopﬁﬁﬁoé§z16§P€P°?§B}CE

72mmU gL I h M Opgol 10%Pd/ C
was addedm@§%8£h%% ﬁféﬁ??&%ﬁbnﬁ§91+hée?g l |§%Qa%s Fushgé'%?th H2 and |eft
under an Hz7at apsphere 0vVar i gHPLCARTeB.I8 hoBr.85 (Bhe reacti on was

filtered and concentrated, azeotroped first with en.with CH2C12
and concenfiafEaFATGEEN0 i PRV ?ﬂ?%?%%ﬂ?%t%o¥r§%l %?ﬁ%r? . 269
7.2l 1008%,,20 which was used as is in the next step.

2- (1FLbenzotr|azoIe 1-yl)-1,1,3,3-tetramethyl uronium tetrafl uoroborate
(TBTU, 2.45g, 7Ketemelyohed 86kbi(A&dmg, 0.21 mmol) was dissolved in

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/CH,Cl; to 100% EtOAc

" followed by dissolving in CH;CN/water and lyophilizing
gave 139 mg (86%) of 3-acetyl-lH-indole-2-carboxylic acid

25 (cyclohexyl-{1-[2-(1l-cyclopropylaminooxalyl-
butylcarbamoyl)-octahydro-indole-1-carbonyl]l-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 (CcDCl;) d 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 (1lH,dd), 2.68 (1lH,m),
2.83 (3H, s), 4.4 (1H,m) 4.6 (1H,t), 4.8 (1H,d), 5.05



with DVF (20 nL) and CH2C12 (10 nL) and warnmed slightly (45C) to dissolve
all solids, then cooled in an ice water 25 bath. A solution of

L- CBz- cycwohexnyiosyl ycine (2.2g, 7.6 nmmol) in CH2C12 (30 wCy/usas1mdded and
the ice bath was renoved. The reacti d35was warnmed to 35C for 5 m nutes.
N- et hyl mor pholine (1.5eq., 1.05 nL, 9.5 mmol) was added and the reaction
stirred at RT for 30 mnutes. A 30 solution of the crude_am ne (2.85g 6.32
mol ) obt al Fédn) abdve (HEAMPC18- 720 (#) dhas7cSAndltEe ®d /i dté7t he reacti on

W th additjonal £ (29mL),and phe peget BORWRGHSHE T at RT
overni ght. '(%?t 4 ’Cli%'céougs, ’ tﬁé’ rza%t ?on’sz 'gu\éﬁchégb\% ?gms'at urat ed sodi um
bi car bonat e sol ution and WO 03/ 087092 PCT/ US03/ 11459 - 133 concentrated.

The resi due masl art!tioned between Et QAc and water and extracted tw ce
wth Et OAC.EBEE@M ined organic |layers were washed with 0.5N HC1,

sat ur atsed 5SRdiei Di gas hesabea-wakBbid1X). atha Weveloheshas (werMe-5 back
expracted with Et OAc and the conbi ned organics were washed with brine,
dri ed over (todvcheputpylaninppralel-busKdcashepryiiregtapydar-

Voo croc1oRgabe b ket BRatsy 27 2f By ARt Up ot B bati et . oy
10 hydr oxyameagyk2eaytyl car banoyl ] - oct ahydro-indol e-1 - .
oL PO, LR O PP e L T N e (g 00 ester
212 (B, o 1SBOR) SEYBTTR, iy, OB F TP Ay 4, dods (k. 4 68
(1H, d) 4. 5Beéted dwith BDCO (62Mg,s) . 365mm0l()1Hnds IOATS (§23mgyHOm32
6.96-7. 1(2f 0y 4535038® sBPM,c1,(1 mi) 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 CHyCl,(5 ml) via cannula and
stirred at RT. After 45 hours, the reaction was quenched
with 0.5N HCl solution and concentrated. The residue was
partitioned between EtOAc and water, extracted twice with
EtOAc, the combined organic layers washed with 0.5N HCI,
20 water (4 x), and brine, then dried over sodium sulfate,
filtered, and concentrated im vacuo. Flash chromatography
on silica gel eluting with neat EtOAc to 5 % MeOH/EtOAc
gave 142mg (61%) of 5-acetyl-1H-indole-2-carboxylic acid
[eyclohexyl- (1-{2-[1- (cyclopropylcarbamoyl-hydroxy-
25 methyl)-butylcarbamoyl]-octahydro-indole-1l-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
dry 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



Cbz amine 24b (2.8g, 3.9 mmol) was stirred in EtOH (60n) and treated with
520ng of 10%°d/C in EtOH(100 nL). 20 The reaction was flushed with H2 and
| eft undewoOld/ostoepsphere overnight. After 19 hours, the r ®@aTliSos14es
filtered and concentrated, azeotropedl@pth CH2C12 and concentrated to
obtain the internediate free amne (2.33g 3.9mvol, 100% which was used as

is. 25 3-Acetyl -l Hindol e-2-carboxylic_acid 25b(67ng, 0.33 ., ) in CH2C12
(2 nL) and TV @ml)e%lqmé@%oCWWﬁEm1Q§§mgﬂgﬁ§g‘eﬁn{ﬁ?ﬁ%nd HOAT

(1230, 0.3%qmply ) 530) eved of - LHRCA2A(A; 8L)woee BhEde( 160nsl , 0.9 mmol)

and stirred m nutes. Crude am ne obtai ned above (175 ng, 30
0. 30 nmol )cdmbiGHRTIH gdnits werse adasiedi vl carmmater afd xheandi R¥yne, stirred

at RT. After 46_hours, the reactio S guenched. w

concent r at€tF™ THe- $e T Hie S lmba?ﬁ%?‘bﬁedybg’f%%% ‘?:%@)A%ogﬁ% Via ggg
extracted ftWige-whth pEACChEbRa cogbhpied ongeni tchayel sevashed with 0. 5N
HC1, WD 03/087092 PCT/US03/ 11459 - 134 water(4 x), brine_then dried over

sodi um sulvfidtle, 10% | BtQAeCHARD sondEht EaPSE/ CEraLh T RS Paphy on
silica gel .eluting wi % . O Hl:
A S 4 QY PP WY ARG aSRd B9 &

3-acetyl -1
[ cycl ohexyloq4y {&F [ -4 cycy Dpr Bpihdat bakeybrhyrlybky-acid

met hyl ) - but yl car banoyl ] - oct ahydr o-j ndol e-1 - car bon =2, 2-

di met hyl -p?%@i%ﬁ’&‘éﬁbh‘)[%@fﬁyﬂ’g WPHePy %ITH%‘PS&X%/B’?VFH = 775.4, MH =
773. 418Hp%ﬁ71§ax7]§aﬁ?§1 BSokRati@sbei 885RES) -catbdR1 Mag, gonsi stent for the
desire 10 product. Keto al cohol 26b (166ng, 0.21 nnnllcmas di ssolved in

dry EtOAc dBrethyltpreprtcarbanept) (Boshyy) -gnigenfdfpy LC/MS M+H =
773 .44, M-H = 771.48, LC/MS RT = 4.99 min, HPLC RT = 9.30
min. |
IH-NMR (CDCl;) d 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 (lH[d), 7.09 (2H,m), 7.21 (1lH,m), 7.6
(14,d), 7.91 (1H,d), 8.36 (1H,s), 9.1 (1H,bs), 11.32
(1H,bs) ppm.

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 monolayer was treated with a
trypsin:EDTA mixture, removed, and then media A was
diluted into a final concentration of 100,000 cells per
30 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°C.
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



dry DVSO (3nL) was added and the reaction was cooled to 7C. A solution of
di chl oroacetic acid (175 uL, 2.1 mml) 15 in dry EtOQAc (1 nL) was added
over 1 mwotog/osdoph a slight exotherm Additional EtQAc (2criySowasisadded
and the ice bath was renoved. After 13Hour, the reaction was cooled to
10C, quenched with 1.ON HC1L (2 niL), then extracted tw ce vvith Et OAc. The
conbi ned organi cs were washed with 20 water(4_x) and_brine, en dr| ed over
sodi um sul FAReSNtTa TR ot B0 CHRe SRRt AL _YICH| %EhocﬁPoHﬁFBt}g

silica gel 4l Wﬁhsg@@gt OAc/ CH2C12 to 100% Et OAc fol | ovved by
di ssolving'in ter and |yophilizing gave 139 ng (86% of

3-acetyl - 1H i ndod@i2- mrbbayreplacoﬂ @811 monolayer was removed,

(cycl ohexyl -{1- cl opr opyl am nooxal yl - .

bt vl o o 5h e el 8 aR e LG KSR e pogneentrations of

di met hgl - px ?ﬁ?&&ﬁ&@awg Iadaeahylmeeﬂhde #9ehok€! My MebinsouR@3wdd, M H =
771. 49 LC Ol mn, HPLC RT = 9.53 mn. 30_.'H NWR (CDC13) d 0.50

(2H M) , 0ed@ed5kp nythen. wellgrassmo, compourdlgOptBPLAy, 1.47-1.75 (10H, ),

1.79-1.93 (3H, 1 6 H 8 ,
2.83 (3H, s), Zgﬁl%%ﬂggfg4¥%g%??§?é,WS&E ?%?F§?§a5é%5ov§% 8@76%%H|ﬂ
PCT/ USO03) 1idste = ﬂ65 46 Thbun 1n5a3t@ébhentultﬁre?iﬂc@thod)at 7.02 (1H,

7. 27
L Acetyf T hbbhe. 9“@a$50§9ﬁuéSaEPHrEig%gﬁﬁgigg E%ﬂgzmédﬁg”‘ Exanpl e

(1-cyglooprgp 'f@h898é3|¥hath¥|9éb@§HBM|ke@@tﬁbﬁénayer was washed
i ndol €-1-carbonyl ] -2, 2-di net hyl - propyl car banoyl } -met hyl ) - am de (40a).

5- Acetyl - 1bhéadel eh 2PBEr posyEieradi at2780067rior 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 efficiency 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



10 0.33 mmol ) stirred in CH2C12(2 nL) and DMF (2 nL) was treated with EDC
(69mg, 0.36 mmol) and HOAT (123ngy, 0.39 nmol) dissolved in CH2C12(1 nl) and
D EA (160w0,0308®91m0l ) and the mixture stirred at RT for PETSasnw@s? Added
crude internediate amine (175ny, 0-30afol, identically prepared 15 above
in exanple 4) in CH2C12(5 mL) via cannula and stirred at RT. After 45
hours, the reaction was quenched wth 0.5N HCl solution and concentrat ed.
The resi dussies thrarRYSG ore dnd et NERAUEE (PR BR vat el B%tracted twice with
Et OAc, the, conbi.ned or i e i , water (4 x),
and bri ne,lrﬁhjgi%%d g@gécg%%?ugggu a?g?t%%liqlfggf‘g%,t%naggoncentrat ed in
vacuo. Fl asdh b oimt ogf apty ROA Sevetaigedbekburedly whshcréavl&t€lc to 5 %
MeOH Et OAc_ gave 142 61% of 5-acet I-1Fkindo|e-2-ca5boxylic aci d

[cycl ohexyﬁ?f&-‘{lﬁ[ﬁi%ééﬁ r%‘ﬁ?‘i’%a?ga | FhYaF ok §TBEC -

met hyl - but yl car banoyl | - oct ahydr o-i ndol e- 1- car bonyl } - 2, 2-

di net hyl - propyl car banoyl ) - net hyl ] -am de 28b. LG/ MS MtH = 775.44, MH =
773.52, L MBuRe=/8.78 min., HPLC RT = 7.70 mn. 'H NVR was consi stent
for the dii': rgg. pgodgcter&t}g-fl cohol 28b (142ny, 0.18 nmmol) was di ssol ved
in 30 dr d wth EDC (520 ng, 2.7 mmol) and dry DMSO
(5 mL) and g mientslsbie® méthdd sibit sepaxdtion obif ofsRcsvbstuate dnd0oul,
1.8 mol) in dry EtOQAc (1 nL) was added over 1 minute giving a slight

exot herm B¥e#RCt$1 ni) was added and the ice bath was removed. After 1 WO
03/ 087092 11459 - 136 hour, the reaction was cooled to 10C
quencégh m%?%é£52%§'HC1 (2 mL) and extracted twice wwth Et OAc. The

conbi ned oNBaItlos Amp-6/alastrel- (divhakbtlen-¢us xJemmdebr Fae, TYFhe?Cdri ed over

sodium sul fat e1Afé‘!ﬁtogkego%agiggng%ngba}ﬂﬁdSAB (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
(L) assay
Buffer 86.5 see above
5 mM KK4A 0.5 25 uM
1 M DIT 0.5 5 mM
DMSO or inhibitor 2.5 2.5% v/v
50 pM tNS3 0.05 25 nM
250 uM 5AB 20 25 1M
(initiate)
20 The buffer, KK4A, DTT, and tNS3 were combined;

distributed 78 pL each into wells of 96 well plate. This
was incubated at 30 C for ~5-10 min.
2.5 uL of appropriate concentration of test compound

was dissolved in DMSO (DMSO only for control) and added



5 in vacuo. Flash chromatography on silica gel eluting with 10%

Et CAc/ CH2C12 to 75% Et OAc/ CH2A 2 fol |l owed by dissolving in CH3CN wat er and
| yophi | i zwog3@gfoer ded 129 ng (93% of 5-acetyl-1H i ndol eP2Tam0boMy? i c aci d
(cycl ohexyl -{1-[2-(1-cycl opropyl am nodx# yi 10

but yl car banoyl ) - oct ahydr o-i ndol e- 1| - car bonyl ] - 2, 2-

di met hyl - pr opyl car banoyl } - net hyl ) - am de 40a. LC/ MS MtH = 773.44, M H =
771. 48, LCFREeREL —W@lég rrFHlSHWEL@ rRcubgted af fOOTHUGIRSEEDEES) PT0. 56

(2H M, 0§(1§ 0.98 (9H,s), 15 1.0-2.2 (25H, n), 2.45(1H n,
2. 68(3H, s), 6(1Hm) 4.27 (1H, m 4.72 (1H t), 4.8 (1Hd), 5.18 (1H m),
5.42 (1H 1), 6I82tfaHed) reactdop2kympddiraon( b, @0, W ©f @B &M 7. 91

30, S0 Rt bt L A RS 2

replicon g@gghlg@yntl@w@@dth@nuyﬁ@l mntf@trmm@)w%fet al bovine serum 25
(FBS), 0.25 ng per m of (418, with appropriate supplenents (nmedia A). On
day 1, repliconlaehbafsfolfayfer0nasn péat®dCaith a trypsin: EDTA ni xt ure,

rlg(r)m\égg c(f(jallnldst ggr@rgﬁg%@;eé ?%%fgqéégﬁogdﬁd%l%ﬁ%?o 25\?\3&‘3%3% ;l?)téld [ nt o each
wel | of a 96- wekbnkifesuedc d20u e leat;{e,otandtocwﬁ]PU'_m exiagl\sernl ght in a
Lissue, culure Locubalor, Bl o hedat 2 SOTRRUIGS, (L0 R RIED) ver o
appropyg at ensUpBhedeALS R%.B). The final WO 03/087092 PCT/ US03/ 11459
Microbore separation method:
Instrumentation: Agilent 1100
Degasser Gl322A
Binary pump G1l312A
15 Autosampler Gl313A
Column thermostated chamber GL1316A
Diode array detector G1315A
Column:
Phenomenex Jupiter; 5 micron Cl8; 300 angstroms; 150x2
20 mm; P/O 00F-4053-BO0
Column thermostat: 40 C
Injection volume: 100 uL
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



137 concentration of DVMSO was mai ntained at 0.5%throughout the dilution
series. Media on the replicon cell nonolayer was renoved, and then nedia B
cont ai ni 'gowans™as concentrations of 5 compounds was addedT/UgesiiasB

wi t hout any conpound was added to ot RéP wells as no conpound controls.
Cells were incubated with conpound or 0.5% DMSO in nedia B for 48 hours in
a tissue culture incubator at 37C. At the end of the 48-hour incubation,

t he medi a BOB iwasun drigbd, L @it he replicon cell nonol ayer was washed once
wi th PBS and st - pk i ﬁzggﬁ act 11611 tyrge ptates with
treated repli coiﬁélg%?én]%%g&éy%%@c%re t a%%l? aniéllggcf iqfédgarmunt% of

anot her RNfawa rfisy dérisaitch asmBownds &freheDiaveheao¥irus (BVDV) was added
to cells in each well., RNA extraction reagents (sych as _r ents from
RNeasy Kkits) mqun%%‘a‘%@fst‘ﬁl??eK%e?lJéangi‘ﬁ’f%dfﬁ?lé‘l %uﬁoggvg}ﬂ& %’g%r adati on of
RNA. Tat al g RNAy &S eX! I 86kS88uRES O dtAOKL he tasyh et Fesmof ymaasf act urer
with 20 nodification to inprove extraction efficiency and consistency.
Finally, totzcere ufesignaiedngl uapmgoreys véphi EdnSRRALOWaS - et ed and
stored at -80C, until . further LNg: =1 -

quanti fi ca?lf%%%%;s%ya\t/\%(g &25 %géﬁégﬁ%?ﬁlFl\ﬁ\ofggtgggo?sggé%}gﬁg%r ijp'%rs and
probe. OnetowssMfare Hds bodatbé Bt heompasnfier wBYBVICHO! al rRNAiegt ract ant s

fromtreated HCV replicon cells s,added.tq he PCR.reactjo or
quantifi caf¥eR B be? h0 HWM aRHe L 9RRESHN e h O@BﬁbmééRw\h&éh .%E&péri ment al

failurg was.30,fhagerd,2Rdakelgahedabased on the level of BVDV RNA in



each well. The level of HCV RNA in each well was calcul ated according to a
standard curve run in the sane PCR plate. The percentage of inhibition or
decrease WD 03/€MIRNA | evel due to conpound treatnent was earasozaird WO

03/ 087092 PCT/US03/ 11459 - 138 using4the DMSO or no conpound control as
0% of inhibition. The 1C50 (concentration at which 50% inhibition of HCV

RNA | evel is observed) was calculated fromt! i on curve of any
gi ven congdGeapogng dnpMe+7: | HERLRr AssE$ Pfot oke HPLC M crobore net hod
r\ﬂz Eeﬁiét I 32| ?{/aIS'-A\BaiSUEZtLL\a%E@EHEePt (I\)/ggc “Zr 1'?' rs?ggjr-lat 2: stock sol ution
of 20 mM EEB (o0& concensaatl bn Pfsyour ahoi ?e) \I\%B made in DVSO w 0. 2M
DIT. This Jés stored in aliguots at 20 G115 Buffe 50 mM HEPES, pH 7. 8;
20% gl ycer|dl ; 260 nM| NaéP Tptal-zssay VBl ume wd® 100|jiL X1 conc. in (4L)
assay Bufifier 5—sge @t AR 5125 pM T DIT 0.5 5 mM DWMSO or
i nhibitor [2.5 ?2%@6v/ gg pM t NS3 0.05 25 "M 250 pM 5AB 20 25 pM
694 3.71 C B

Sa 731 3.81 C ND

6a 745 4.02 C ND

Ta 758 4.69 C ND

8a 782 4.23 C ND

9a 855 4_29 C C

10a 694 3.69 C B

1lla 681 3.98 C C

12a 726 4.09 C c

13a 727 3.97 C B

14a 727 3.97 C A

15a 682 3.45 C C

1l6a 738 3.88 C A

17a 696 3.31 A ND

18a 749 4.16 C C

19%a 736 4 .84 C B

20a 736 4 .80 C B

21a 735 4.60 cC C

22a 700 3.77 B A

23a 638 3.97 C A

24a 686 4 .55 C A

25a 751 4.61 cC C

26a 682 3.96 C A

27a 682 4.01 C A

28a 737 3.35 C ND

2%a 751 3.94 C B

30a 693 4 .35 B

3la 693 3.56 C A




(initiate) 20 The buffer,
78 pL each into wells of 96 well

pl at e.

Thi s

KK4A, DTT, and t NS3 were conbi ned;

di stri but ed

was incubated at 30 C for
-5-10 m nwo23B87pt. of appropriate concentration of test cocpaisasi14ms
di ssol ved in DVBO (DVBO only for contr 842 and added WD 03/ 087092

PCT/ US03/ 11459 - 139 to each well. This was incubated at room tenperature
for 15 m n. -t lon by additign of 20 ( L of 250 pM 5AB
substrate (|25 (%@?)hﬂconé%ﬁtrati%n4$s equfvalent ®r 5|$lightly |ower than
the Km for [5AB) Trrcuom;gg o120 at=30TC—Terniat ed reacti on by
addition of |25 (err)L % TFA " Trangferred 120 (err)L aliquots to HPLC
vials Sepdrjat esdSMSY |prddhct | f ronssubptrat e|and KK4A| by 10 the foll ow ng
met hod: M grlebore separation t hod- nstrurentationl 1 Agil ent 1100
Degasser GlEZZA?ﬁ‘nar) plkf 6131427&3515 At osanpl ef GLB13A Col umm
thernostatgd c er GI3IpA ogiegarray @etgctor, GI31%A Col um:
Phenonenex Jupiter; 5|mcron [C18; 300 angstrens; 150x2| 20 mm P/ O
OOF- 4053- BO |Col 3t t her nB3Vat| 40.18 |hjecti on votune 100 pL Sol vent A =
HPL r ter—+ 0106 TEA
C grade wma “38a 717 4.03 B ND

3%a 773 5.02 C cC

40a 773 4.37 C C

41a 751 4.70 A C

42a 751 4.30 C cC

43a 750 4.59 C C

44a 737 4.25 C cC

45a 805 8.41 C C

46a 733 4.41 C A

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 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

5%a 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 B

64 739 4.82 C




Sol vent B = HPLC grade acetonitrile + 0.1% TFA 25 Tine %8 Fl ow Max (mn)
(mM/mn) press. 05 0.2 400 12 60 0.2 400 13 100 0.2 400 16 100 0.2 400
17 5 0.2 wOO3/08tep tinme: 17 mn WO 03/ 087092 PCT/ US03/ 114%2T/GS03/4159
Post-run tinme: 10 nmin. Table 5 bel ow depfcts Mass Spec., HPLC, Ki and | C50
data for certain corrpounds of t he inventi on. Conpounds with Ki's ranging
from1l(err yto-o5p plvra 5 St tetA w..ysa".d° w-t-h Ki's ranging from
1pMto O. 5pM a?e des gn7a%‘3ed kﬂCg) ound§ wilt h K bEI ow 0.5pM are

desi gnat ed| C. C@grpoungs aMih IC@Q;@ rangicng Trom@[plw to 5pM are desi gnated
A Corrpouniégmith lC50's randing froml(err)Mto 0.5pgM are desi gnated B.
Conpounds WMth $€50' s 1032”ﬁal qw @. 5(7err)|\/|Care designatled C. WD 03/ 087092
PCT/ USO3/ 1145944t HY P\@* Tsr._\ Ki—HCse—R—{Ain) la 749 9.50 C ND
2a 640 3.51|B 3a p81 . 49 4a[69% 3.]71 CB 54 731 3.81 C ND




N

6a 745 4.02 C ND 7a éig 4.69 CND 8a 782 4.23 CND 9Qa 855 4.29 CC 10a

694 3.69 C B 1la 681 98 C C 12a 726 4.09 C C 13a 7 3.97 CB 14a 727

3.97 C Awo3age2 3. 45°C C 16a 738 3.88 C A & -p96; PCAVUSDB/1 UB%:; ¥4 9

4.16 CC 19a 736 4.84 CB 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 CA 27a 682 4.01 C A 28a 737 3.35 ¢*KD 29a 751 3.94 C B 30a 693
4.35 B A 3l1la 693 3.56 C A WD 03/087092 PCT/ US03/ 11459 142 32a 694 3.48 C
A 33a 751 4.76 C C 34a 825 9.69 C A CLATMS

What is claimed is:

1. A compound of formula (IA):

(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 SOz;
wherein said ring is optionally fused to a (Cé6-
Cl0)aryl, (C5-Cl0)heteroaryl, (C3-
C10)cycloalkyl, or (C3-ClO)heterocyclyl;
15 wherein A has up to 3 substituents selected
independently from J;
J is halogen, -OR', -NO;, -CFj3, -OCF3;, -R', 0xXoO,
-OR', -O-benzyl, -O-phenyl, 1,2-methylenedioxy,
-N(R')3, -SR', -SOR', -SOsR', -C(O)R', -COOR' or
20 ~CON(R'),, wherein R' is independently selected from:
hydrogen,
(Cl-Ccl2)-aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,



39a 773 5.02 C C 40a 3 4.37 CC 41a 751 4.70 AC a 751 4.30 C C 43a
750 4.59 woGs/og#az 737 4.25 C C 45a 805 8.41 Guly--46a; {8JPCTABOLIASI A 725
3.58 B A 48a 738 3.99 C A 49a 738 3.99 A ND ' 50a 682‘ . 78"A ND" 51a 694
4.05 CB 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 2.88°C ND 58a 711 4.50 C ND 59a 725
4.90 CND 60a 694 4.10 A A 6la 773 4.20 CC ©62a 738 5.29 B ND 63 780

5.40 CB 64 739 4.82 C C VO 03/087092 143 PCT/ USO3/ 11459 1, (g _

35a 744 4.35 C A 36a 744 5.04 C A 37a 737 4.18 C C é?a 717 4.03 B ND

Cl2)-aliphatic,
(C6-C10)-arvl,
(C6-C10)-aryl-(Cil-Cl2)aliphatic,

5 (C3-C10) -heterocyclyl,
(C6-C10) ~heterocyclyl-(Cl-Cl2)aliphatic,
(C5-C10) -heterocaryl, or
(C5-C10)-heterocaryl- (Cl-Cl2)-aliphatic;

R; and R; are independently:

10 (Cl-cl2)-aliphatic,
(C3-c10)-cycloalkyl or -cycloalkenyl,
[ (C3-C10)-cycloalkyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic,
(C6-C10)-aryl,

15 (C6-C10)~aryl-(Cl-cl2)aliphatic,
(C3-C10)-heterocyclyl,
(C6-C10)-heterocyclyl-(Cl-Cl2)aliphatic,
(C5-C10) -heteroaryl, or
(C5-C10)-heteroaryl- (Cl-Cl1l2)-aliphatic,

20 wherein each of R; and R; 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 heterocatom selected from

25 O, NH, S, SO, or SO; in a chemically stable
arrangement;

R, and Ry are independently
hydrogen,
(C1-cl2)-aliphatic,

30 (C3-C10)-cycloalkyl-(Cl-Cl2)-aliphatic, or

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



65 723 4.56 CC 66 842 4.15 CC 67 825 4.77 CC 68 737 9.75 C C WO
03/087092 "r # .~ jI' / US03/ 11459, - 144 CLAI M5 is clained is: 1.
A conpourmoaB/ogmemul a (1A): CA Y X R4 w o0, v M- N‘i PCT7EISBB/Q4RBKYF“"O R,
R2 5 (IA) wherein: A together with X and Y, 1‘isi“i““""‘“"ffo B-nerber ed
aromatic or non-aromatic 10 ring having to 3 heteroatons |ndependently
selected fromN, NH, 0, SO or S02; mhér%?g"said ring is optionally fused
to a (C6- Cl0)aryl, (C5-Cl1l0)heteroaryl, (C3- Cl10)cycloal kyl, or

(€3 Cl0)heterocycl vl ; JRPRELCLOCA BBSeiPadd 2, BUPThibYEALRAEEL Ghed

I ndependently from J;

optionally substituted with up to 3
substituents independently selected from J;
wherein up to two aliphatic carbon atoms in Ry

5 and R, may be replaced by a heteroatom selected
from O, NH, S, SO, or SOz;

Rg is (Cl-Ccl2)-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) Rg

R6 ORG N
; ; Ox Re ;

(o) o o)
wherein each R¢ is independently:
15 hydrogen,
(Cl-C12)-aliphatic,
(C6-Cl0) -aryl,
(C6-C10)-aryl-(Cl-Cl2)aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,
20 [ (C3-C10)-cycloalkyl or —cycloalkenyl]- (Cl-
Ccl2)-aliphatic,
(C3-C10) -heterocyclyl,
(C3-C10) -heterocyclyl-{(Cl-Cl2)-aliphatic,
(C5-C10)heteroaryl, or
25 (C5-C10)heteroaryl-(Cl-Cl2)-aliphatic, or
two Rg groups, which are bound to the same nitrogen
atom, form together with that nitrogen atom, a (C3-Cl0)-

heterocyclic ring;




J is halogen, -OR, -N02, -CF3, -OCF3, -R , oxo, -OR, -Obenzyl,
-0-phenyl, 1, 2-nethyl dioxy, -N(R)2, -SR, -SOR, 02R, -C(OR,
- 000R oHNQQBmiﬂwQF?) wherein R is |ndependenthy Bk q&@@dnﬂnunm59

hydr ogen, (Cl-Cl12)- allphatlc (C3-C10) - cycloélkyf or -cycTOarkéhQPJ VD
03/087092 CT/US03/11459i: ": _( - 145 [(C3-Cl10)-cycl oal kyl or
-cycl oal kenyl ]-(C1- Ci12)-aliphatic, (CB-kﬁb)-aryl

(C6-Cl10)-aryl -(C1- C12)allphat|c 5 (C3-C10) - heterocyclyl,

(C6- C10) - het er ocy | - (C1-CL2)al i phat.i C10)-h ter ryl,.or
( C5- C10) - heteroaﬂ@?g 1 o). Qﬁ%ﬁQ%iiﬁﬂééﬁéF & pé%déﬁt?y? 10
(C1-C12) - al iphsd ¢ Ceueh&3: C10) - cycloalkyl or -cycloalkenyl

[ (C3-C10) - cycl oal kyl or -c cloalkenyl%nggl Cl2)-ali hatlc (CB C10) - aryl,
15 ( C6- C10) - aryl Yc&sc-le@ ¥ pRalt-i.c,~S @@T—rhé’trer‘ §Dd|z§>1| Re) -

(C6- C10) - het er ocy. ﬁ$ %ﬁ ﬁqﬁfl§ ( Q0 v het ]9§E¥é
(C5-C10) - het er oar gf ﬁ%ﬁ?%égﬁ#% até %o &%%ré?%yeac of Rl and R3 is
i ndependent | y andr Dptsehattydsfibshttuted with up to 3 substituents
i ndependently selected from J;
(C 6—C10) —aryl,

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

(C3-C10) -cycloalkyl or -cycloalkenyl,

[ (C3-C10)~-cycloalkyl or -cycloalkenyll- (Cl-
10 Cl2)-aliphatic,

(C3-C10) ~heterocyclyl,

(C3-C10) -heterocyclyl-(Cl-Cl2)-aliphatic,

(C5-C10)heteroaryl, or

(C5-C1l0)heteroaryl- (C1l-Cl2)-aliphatic; or

15 T is selected from:
H H 1%2 q
RlO\ / RlO\ /N /K N
\\ ﬁ Rig
(’/ Rio ’ 0 Rio , Rio
R0 0 Rio '
H H
K N K N
R,‘LO/ T R10/ \IS/
)n )n
0 Rio 0 Rio
HN K HN K



wherein up to 3 aliphatic carbon atons in RL and R3 may be replaced by a
het er oat om sel ect ed f?ﬁ 25 0, NH, S, SO or SQlerr) a chemcally stable
ar r angenewp;o3B20oand R4 are i ndependently hydr%ggeﬂqx ft(x ,;“1@“@@2)05@341ggg.tg;ﬂkc, 30
(C3-C10) - cycl oal kyl - (C1-C12)-al i phatic, or F T T BB R el P Rt
(C6-Cl0)aryl-(C1-C12)-aliphatic, ;;;; {Rﬂ/ US03/11459- r WD 03/087092 p
11t 11 EF, j I~ ut:.. u.L u. .vcd Prt:v.:utf .. u.liu uidy .~!"
.2ui[ .ieE 146 wherein each of R2 and R4 is independently and optionally
substituted with up to 3__substituents independently selected from J;
wherein up to two aliphatﬁ n atons in R 5 and R4 may be repl aced by
a heteroatom sg/égt\&q ATORO0/NH S, SO or S2; R5is (A-Cl2)-aliphatic,
wher ei n any ﬁyajrogen/? opt ally replaced with hal @gen, and wherein any
hydr ogen or hal ogeny‘at bodind nany term nal carbon atpg of RS is
optionally substituted w tRisul fhydryl or hydroxy; Wi elected from OO

Ois RS OR6E N---ly or "-ly "l Rs O O wherei s or
i ndependently: 15 hydrogen, (CI-?}?E}z/aI thic,, p5$5: ,
//\\ 10
O 0
Rio

//>><:TR10
HS s‘{

wherein:
Rig is:

hydrogen,

5 (cl-cl2)-aliphatic,
(C6-C10)-aryl,
(C6-C1l0)-aryl-(Cl-Cl2)aliphatic,
(C3-C10)-cycloalkyl or -cycloalkenyl,
[ (C3-C10)~-cycloalkyl or -cycloalkenyl]-(Cl-

10 Ccl2)-aliphatic,
(C3-C10) -heterocyclyl,
(C3-C10)-heterocyclyl-(Cl-Cl2)-aliphatic,
(C5-C10) -hetercaryl, or
(C5-C10) -heteroaryl-(Cl-Cl2)-aliphatic,

15 wherein each T is optionally substituted with up to

3 J substituents;
K is a bond, (Cl-cl2)-aliphatic, -0-, -S-, -NRg-—,
-C(0)~-, or -C(0)-NRg—, wherein Ry is hydrogen or (Cl1-Cl2)-
aliphatic; and
20 n is 1-3.

2. A compound of formula (IB):



(C6-Cl10)-aryl, (Co6-Cl0)-aryl-(Cl-C12)aliphatic, (C3-C10)-cycloalkyl or
-cycl oal kenyl, 20 [( 10) - cycl oal kyl or -cycl oal ker'e] (d -

C12) - al i pWweatoso$709% C3- C10) - het er ocycl ylI , o s g RCT/US03/11459. oy
(C3-C10) - het erocycl yl - (C1-C12)-al i phati c, (CB C'lb) hei ar'oar 1o
(C5-C10) heteroaryl - (Cl1-C12)-al i phati c, V\i wo R6 groups, which are bound to
the sane nitrogen atom formtogether™ % -t hat mtrogen atom a (C3-Cl0)-
het erocyclic ring;, WO 03/087092 9 s, .= ot If t[[ ~i,

"t, PCT/ _US03/11459 t(' .u,. CE . ._CGu.i s._ EEuU.~%.. |. i".u,
_ 147 wherein R6 is optlonally subs |tAte with up to 3 J substltuents; Vv
Is -C(ONR8)-, -S(ON(R8)-, or -5 . Wwherein R8 is hydrogen or
(Cl-C12)-ali phat ic; 5 Tis "sel ect ed nom (g6- C10) - :

(C6-C10)-aryl - (Cl-Cl12)aliphatic, (C3-C)\0)-cycloalky|] or -cycloal kenyl,

[ (C3-C10) -cycl oal kyl or -gycl oalé<enyl |- (NS C12) ! i phaic,
(C3-C10) - heterocycl yl,  (f3- C10)}°het er ofycl yI - 12 | phati c,
(C5- C10) het eroaryl v Or ([5- C10)|het erogaryl - (CL- @L2) - al i|p 5i.c; or 15 Tis
sel ected from T/ T o) Rq
Ry Rz ©
(IB)

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 SOz;
wherein said ring is optionally fused to a (C6-
Ccl0)aryl, (C5-Cl0)heterocaryl, (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')a, -NOz, -CN, -CFs,
-0CF;, -R', oxo, thioxo, 1,2-methylenedioxy, 1,2-
ethylenedioxy, -N(R')z, -SR', -SOR', -SO;R', -S0:N(R')z,
-803R', -C(O)R', -C(O)C(O)R', -C(O)CHC(O)R', -C(S)R',

20 -C(O)OR', -OC(O)R', —-C(O)N(R')2, -OC(O)N(R')2,
—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')2, -N(R')SO2R',
-N(R')SO,N(R")2, -N(R')C(O)OR', -N(R')C(O)R
-N(R')C(S)R', -N(R')C(O)N(R')z2, -N(R')C(S)N(R')2,

25 ~-N(COR')COR', -N(OR')R', -CN, -C(=NH)N(R')2,



HHH RIO SNRlo s~\NKN ((70RRIO Ip RRR0 10 10 0 10 RI0 HH RI0
RO Il )n)n 0 Ro OBo HNKHN/K RO, S RO 1180 W 03/087092 a
PCT/ US03/W045087092 | F* =1 ES Alf 148- H K N RiggrOp O}l RPCO/UR0S1 1458y HNS~
Ro HOor OOR O RO HS wherein: R0 is: 'hydrogen b =~ ===
(C1-C12)-aliphatic, (C6-C10)-aryl, 150

~-C(O)N(OR'")R', -C(=NOR')R', -OP(0O) (OR'),, -P(O)(R')2,
-P(0) (OR'")3, or -P(O) (H) (OR'); wherein:

two R' groups together with the atoms to which they
5 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 SO;, wherein the ring is
optionally fused to a (C6-Cl0)aryl, (C5-Cl0)heteroaryl,
(C3-C10)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 (C1-Cl2)-aliphatic-,
(C3-C10) -cycloalkyl or —-cycloalkenyl-,
[ (C3-C10)-cycloalkyl or —-cycloalkenyll-(Cl-
Cl2)-aliphatic-,
(C6-C10) ~aryl-,
20 (C6-C10) —aryl-(Cl-Cl2)aliphatic-,
(C3-C10)-heterocyclyl-,
(C6-C10) -heterocyclyl-(Cl-Cl2)aliphatic-,
(C5-C10) -heterocaryl-, or
(C5-C10) -heteroaryl-(Cl-Cl2)-aliphatic-,
25 wherein R' has up to 3 substituents selected

independently from J3;

J, is halogen, -OR', -OC(O)N(R')a, -NOz, -CN, -CFs,
-OCF;, -R', oxo, thioxo, 1,2-methylenedioxy, -N(R')z,
30 -SR', -SOR', -SO;R', -SO02N(R')a, -SOsR', -C(O)R',
-C(0)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')2, -(CHz)o-2NHC(O)R',




(C6-Cl0)-aryl-(C1-C12)aliphatic, (C3-Cl10)-cycloal kyl or -cycl oal kenyl,

[ (C3-C10) - cycl oal kyl -cycl oal kenyl ]-(C1- 10 C12)- agohat I C,

(C3- C10) -wetoawgwyzl yl , ™ (C3- C10) - het er ocycl yl p{& 1@1@&@1;&[Pﬁh&tsnsj11459 e
(C5-C10) -heteroaryl, or (C5-C10)-heteroaryl - l(Ci Cl2) - ali phatIC 15 wher ein
each T is optlonally substituted with up J substituents; Kis a bond,
(C1-Cl2)-aliphatic, -0-, -S-, -NR9-, %%; , or -C (0 -NR9-, wherein RO
i s hydrogen or (Cl-Cl2) - aliphatic and 20 nis 1-3. 2. A conpound of

R L e e e Tl
3- to 6- rrenbemeﬂ psosmat ) C-1O(R NOFOAT (@®TLI, C-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'),
-N(COR')COR', -N(OR')R', -CN, -C(=NH)N(R')2,
5 -C(O)N(OR')R', —-C(=NOR')R', -OP(O) (OR')2, -P(O)(R')2,
-P(0) (OR")2, oxr -P(O) (H) (OR");

R; and R; are independently:
(cl-cl2)-aliphatic-,
10 (C3-C10) -cycloalkyl- or -cycloalkenyl-,
[ (C3-Cl0)-cycloalkyl- or —-cycloalkenyl]-(Cl-
Cl2)-aliphatic-,
(C6-Cl1l0) ~aryl-,
(C6-Cl0)-aryl-(Cl-Cl2)aliphatic-—,
15 (C3-C10)-heterocyclyl-,
(C6-C10) -heterocyclyl-(Cl-Cl2)aliphatic-,
(C5-C10) -heterocaryl-, or
(C5-C10) -heteroaryl-(Cl1l-Cl2)-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 heteroatom selected from O, N, NH,
S, SO, or 80, in a chemically stable arrangement;
25 R, and Ry are independently:
hydrogen-,
(Cl-Ccl2)-aliphatic-,
(C3-Cl1l0)-cycloalkyl- (Cl-C12)-aliphatic-, or
(C6-Cl0)aryl-(Ccl-cl2)-aliphatic-,
30 wherein each of R; and Rs is independently and
optionally substituted with up to 3 substituents

independently selected from J;



5 ring having up to 3 heteroatons independently selec
SO or S02; wherein s ring is optionally fused to C6- Cl0)aryl,

( C5- C10) woaposaogt , (Cs- C10)cycl oal kyl, or (&3=CtQ) het.gn@CTAlSY3/1143Du:;
wherein A has up to 3 substituents sel ected |ndependently fromJ and
wherein the 5-nenbered ring to which A]|e$ fused has up to 4 substituents
sel ected i ndependently fromJ; and wher “ X and Y are |ndependently C(H)
or N, 15 J is halogen, -OR, -OC(ONR )2, - -CN, -CF3, - -R',

o ok o B Y twgtf%%?%?k?x*a@%%%ﬁﬁ% ?% ,

L 2 sy i it hon
-N(R')N(_R')&HRI(F@)ZFFO NPR'é@OZR‘ _N(R) S®N (R) 2, -N(R)C(OCR,
NRIAGR. MR IAIR (cr MR AONEIZ, aBIE SN Rasets |
-C (0) N5(CR3 @tleﬁau:woaeplaced @Ptboyla(.@aeyl 2andpwt1©)reépe pny,  -P (0)

oR) 2, -P t h h
<(31tom)s to %ll_ceﬁré‘%?fk% %]P%nb%ﬂ]a ?%e%? l% O]gftol Iga Se‘%%%gai?gte&‘(k:b%lﬁ ﬁon-
aromati c ri ngy,haw %@gyypo{:ohé?,dh@kgp oatons i ndependently selected fromN,

NH, 0, S, SO or S, wherein the ring is . )
Rs: is hydrogen or (Cl-Cl2)-aliphatic, wherein

ed fromN, NH O, S,

any hydrogen is optiomally 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) Re
Rg ORg N\
7 7 RG ; OX
(o] O (o)
15
Ry7
_B<
Ryz
wherein each Rg is independently:
hydrogen-,
(C1-c12)-aliphatic-—,
20 (C6-C10)-aryl-,
(C6-C10) -aryl-(Cl-Ccl2)aliphatic-,
(C3-C10) -cycloalkyl- or cycloalkenyl-,
[ (C3-C10) -cycloalkyl- or cycloalkenyl]-(Cl-
Cl2)-aliphatic-,
25 (C3-Cl10)-heterocyclyl-,

(C3-C10) -heterocyclyl-(Cl-Ccl2)-aliphatic-,



optionally fused to a (C6-Cl0)aryl, (C5-C10)heteroaryl

(C3-C10) cycl oal kyl, o (C3-C10) heterocyclyl, and 10 erein any ring has
up to 3 swbgtioswents sel ected independently fnnﬂlng“gﬂﬁeewhmﬁwrmsmh

i ndependent|y selected from hydrogen-, 15 (C1-Cl2)-ali phatic-,
(C3-C10) - cycl oal kyl or -cycl oal kenyl - { C3- C10) - cycl oal kyl or

-cycl oal kenyl I - (d - Cl12)-aliphatic-, (CB 0)-aryl-, 20
(C6-Cl0)-aryl-(Cl-C12)aliphatic-, (C3-Cl0)-heterocyclyl-

(C6- C10) - het er ocycl vyl hatics, C10) heteroaryl , or
(C5-C10) - het eroaryl - Cﬁg%léiaiﬁﬁk ?5¥1 25 %ﬁereln R has up to 3
substituents sel ected Bdememﬂ@abh:ysatymmwz cl2)i-alhghegdnr-,-0R , -OC (O
N (R) 2, -N&®, -CN, CF3 - oxo, thioxo, 1, 2- nethylenedloxy,
“N(R )2, 30 - SRItWOSRR JrognsR WthBoeé?r PRERY) t9 thepogpme mé(f@ﬂ%n

-0 )RI ,at%&% 0%@29858)65% N(x%ﬁ( g')@c ni CLOLER toQC (—;10) c'? cL0) -

(O NR )2 (GF2Y 6 2NHG(0) R

e, lehQEHfUSQGZLiMBQnUEp WD 03/087092 0 (f ~L! - 151

-N(R N(R ) (O R SQ2R
R M G BTN LA il SN B 2 oNE, 18
-’c\l:((l'\’?\IED(O)NN(BJb%@ltu%Bs)C(S)N(R )2, -N(COR) OR , -N(XR) R , -\,

each Rj; is independently -OR'; or the Ri; groups
together with the boron atom, is a (C3-C10)-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)-,
-08(0)s-, -0C(0)-, or -0-;
15 wherein Rg is hydrogen or (Cl-Cl2)-aliphatic;
T is:
(Cl-Ccl2)-aliphatic—;
(C6-C10)-aryl-,
(C6-C10)~aryl-(Ccl-cl2)aliphatic-,
20 (C3-C10) -cycloalkyl or -cycloalkenyl-,
[ (C3-C1l0)-cycloalkyl or —-cycloalkenyl]- (Cl-
Ccl2)-aliphatic-,
(C3-C10)-heterocyclyl-,
(C3-C10)-heterocyclyl- (C1l-Cl2)-aliphatic-,
25 (C5-Cl0)Yheterocaryl-, or
(C5-C10)hetercaryl-(C1l-Cl2)-aliphatic-; or



5-C(0O N(CR) R -C(=NOR) R , -OP(O (OR) 2, -P (O (R) 2, -P
(0) (OR) 2, or -P(O)%—I) (OR) ; RL and R3 are indep ently:

(C1-C12) -wbiopAosotopr- (C3-C10) - cycl oal kyl - gor- g eyt OateemuS03/11459 iy

[ (C3- C10) - cycl oal kyl - or -cycl oal kenyl ]-(Cl- C12)- a|lphatIC-
(C6-Cl10)-aryl-, (C6-Cl0)-aryl-(C1l-C12) % Ehatlc-
- (C3-C10) - heterocyclyl -, (C6-C10)-heteroc 2 (C1- C12)aI|phat|c-
(C5-C10) - heteroaryl -, or (C5-C10)- heteroaryl (Cl-Cl2)-aliphatic-, wherein
each of Rl and R3 is independently and 20 optionally substituted with up to
3 substituents independently selected fromJ; wherein up to 3 aliphatic
car bon atons in RL may be repl aced a heteroatom sel ected fromO
N, NH S, , or Sag in rrangenment; 25HR2 a

\hyd’ che 1é:jil\lgl }ié t abl !
i ndependent | y* : [ tic-,

(C3:C10) - cycl oa W - (%ﬁ -al i phaﬁl c-, Rlo/
(C6- Cl0) aryl - CfZ)Rﬂ“ph tic-, 30 V\/ne{ i n "éach. of R2 alhd R
independently and optionally substi t ut e(]:l wWith up to 3 substi

i ndependently selected fromJ; a e WD 03/087092 r !'Lj[ L, , i V'It
PCT/ US03/ 11459 - 152 wher ei p to two aliphatic garborpatons in R2

K N
v
RlO/ RlO/ s
)n “ )n
o} Rio 0 Rio




and R4 may be repl aced

S02; RS

repl aced wbtob/osmbngen, and wher ei n any term nglgcarbpp:

is (C1-C12) - al atic, wherein any hydrogen

‘‘‘‘‘

optional ly substituted with sulfhydryl or hydroxy:;
(CzZ-C12)-aliphatic, wherein any hydroggn%%f_optlonally replaced with
0

hal ogen,

and 10 wherein any hydrogen or

R5, "

a heteroatom selected fromO, N, NH S, SO or

optionally
POMIUSH3/RESS.5 -
s hydrogen™ or

gen atom bound to any term nal

carbon atomof R5. is optionally substituted with sulfhydryl or hydroxy; W

is: OOOR6 | REJIITORG Rs or OO O 15 /R17 B R
i ndependently: hydrogen¥, (

Qpein each R6 is
Q) -aryl -

(C6-C10)-aryl - (;}lﬁ ) N rc-, (C3-G0ycyc or cycl oal kenyl
[ (C3- C10) - cyctwal kyl - aIkenyI]-(C}&ZZHZ) al i phat ) 25
(C3-C10) - het er ocycl yl »- het erocycl yl - (&1- Bhati c-,
O
HN K
| 0O 0
0
H H
X A
//’ N R~ Ng
Rig S 10 2\
“ In 0 O n
o} Rio Rio
HN K HN K
\”/ \Rlo roF \"/ \RlO i
O 0
wherein:
Rio is:
5 hydrogen,
(Cl-Cl2)-aliphatic-,
(C6-C10) ~axryl-,
(C6-Cl1l0)-aryl-(Cl-Cl2)aliphatic-,
(C3-C10) -cycloalkyl or -cycloalkenyl-,
10 [ (C3-Cl1l0)~cycloalkyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic-,
(C3-C10) ~heterocyclyl-,
(C3-C10) -heterocyclyl-(C1l-Cl2) -aliphatic-,
(C5-C10) -hetexroaryl-, or
15 (C5-C10) -heteroaryl-(Cl1l-Cl1l2)-~aliphatic-,

wherein each T is optionally substituted with up to

3 J substituents;



WO 03/087092 PCT/US03/11459E s[n 153 (C5-C10) heteroaryl-, or

(C5-C10) het eroaryl - ( 12)-aliphatic-, or two R6 gr@ps, which are bound
to the sawe oniogroeyen atom form together W thethag nj [iEQqy@OTASONTI1489 iy
(C3-Cl0)- 5 heterocyclic ring; wherein R6 i s optionally siib

stitlted with up
to 3 J substituents; each R17 is independently -OR ; or the RLl7 groups
together with the boron atom is a (Csr-élflﬁ“-rrenbered 10 heterocyclic ring
having in addition to the boron up to 3 additional heteroatons sel ected

fromN, NH 0, S,_ SO and 02; V is. - -, -S(ON(R8) -

~S(0) 2N(R8) -, -O% = 2@ %Q%?Qb) %%‘é@%ﬁ%‘%ﬁ%i - % V\,hl\%r BN s
hydrogen or (&loCl2)sal iP(@figr,- T wierdi@l G123 - alépbgehcor (C1-C12)-
(C6-Cl0)-aryl-, (C6-Cl0)-aryl-(Cl-Cl2)aliphatic-, 20 (C3-C10)-cycl oal kyl
or -cycl oal kehiphati¢( @a&10) - cycl oal kyl or -cycl oal kenyl ]-(d -
Cl2)-aliphatic-, ng% q(_ - het erocycl yl -,

(C3-C10) - het er ocycl y? - :Cl2)-aliphatic-, 25 (C5-Cl0)heteroaryl-, or
(C5-C10) heteroaryl - (C1-Cl12)-al i phatic-; or T is: S

3. The compound according to claim 1 or claim 2,
wherein A, together with X, Y and the ring containing the

nitrogen atom, is:
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R10\ ,,,NR1IO NK N Rl O
)n O RIOWO oRiog70biN K KY R1
Rlo RO )n R1I0 HOHS N K, \ 5
PCT/ US03/ 11459v 155- 1 HK N/K N RO ,9
~ \ N - -

RPCT/ US03/ 11459 icit - 154 1 HH

R RoRoO1 0 HHRoOROII )n
, O O g/ opebCor g N HIPOTRISO3/RUS, 6 SO
S"WO 03/ 687002k, U T

)n 0 Rlo )n O R o K HNSK\R10

0
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RLO, I 000 HH KN\ NKI\ NRo SRIO '\ )n O0O)n OR o0 ROHN K HN K
\R10 , or \R1IO ; 0 O erein: R1O is: 5 hydrogen, 1-Cl2)-ali phatic-,

( C6- C10) -woyBag709% C6- C10) - aryl - (C1- C12) al i phag# ey .~ €81 GRPOYASy®igad;kyl or
-cycl oal kenyl -, 10 [(C3-C10)-cycl oal kyl or -cycl oal kenyl ]-(C1-
Cl2)-aliphatic-, (C3-C10)-heterocyclyl-
(C3-C10)-heterocyc|y|-(C1-C12)-aliphatTci$8‘(C5-C10)-heteroaryl-, or 15
(C5-C10) - heteroaryl -(Cl-Cl12)-aliphatic-, wherein each T is optionally

substituted with up_.to 3 J substituents; tt,i" "t. {{..::O...ttr.. r [Lt
f{ WO 03/087092 9s CT/ US03/ 1 S T It Fy7.Y, rtsg. ¥ ~Sa:L P/ 59
- 156 Kis a bond\_(C4-Cl12)-all - ~S- RO- ,
N N7 FANDEY
N O
PR PEANEN TN
N
N N N
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N N N N
N
N =N wWNSe N e
N N
7° N\ 7" N\
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-C(0)-, or -C(0)-NR9-, _wherein RO is hydrogen or (Cl-Cl2)- aliphatic; and n
Is 1-3. 5 3. The co nd according to claim1 or cl 2, Wwherein A
t oget her wiptob/0§09% and the ring containing thegspnit Fogen@COMS0s/ SIS,

SN NNNNms:> NNN-~NN:NN-=+rNg W 03/087092 t
*(PCT/ US03/ 11459<<y[ - 158 - SO ,N NN RN gN NN NN NN

N N N N
5N N FANS e

N N
N N
PG BN EAR A
/N /N R N
0.8 808
I PN N N
7 N N
AN AR _

4. The compound according to claim 1 or claim 2,

wherein A, together with X, Y and the ring containing the

5 mnitrogen atom, is:
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NNNN [,NW 03/087092 [e ~
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;r! PCT/US03/11459; [t 159- 1 NNN NNNN N@SBNNNN NNNONN
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conmpound according to claim1l or claim 2, mhereln At

and the ring containing the
PCT/ US03/ 11459

; Cit

5 nitrogen

I S:
160- NN PN N _O

748

conpound according to claim4, wherein A

ogether wth X Y

WO 03/ 087092
, NOor --0 NN,

5. The

AN S N NS
N N N
W W N
O
or
N N
Y N Yoy N

5. The compound according to claim 4, wherein A,

together with X, Y and the ring containing the nitrogen

5 atom, is:
; ? or
N e N N
# ~ 1}‘1,1 .—5“{ 1)‘"1 ‘_5“{
6. The compound according to claim 5, wherein A,

together with X, Y and the ring containing the nitrogen

10 atom, is:

or

¥z

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.
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together with X, Y and_the ring containing the nitrogen 5 atom is: ?N. N
or -N N 6. The conpo according to claimb5, wherei g together with X
Y and t hewpioagsment ai ning the nitrogen 10 at gy~ iys; 1@ yPRTNS0Y1143Ne:y
conmpound according to any one of clainms 1-6, wherein T contains at | east
one hydrogen bond donor 15 noiety selected from-NH2, -NH, -OH and -SH
g WD 03/ 087092 . EPCT/ US03/ 11459. << trq; 191161 8. The conpound according to
claim7, wherein Tis: 0;-N0)--NOZ-NOZ-N- \H\H\H\H1)-F QF N ~
HH\HHN) ~ "20-" -1 --/1 es----N e~ N ~. H 00.2Z Z 1
NHOL N~ O : Ny | TR BOPPﬁuﬂ%aﬁc\oﬁ%ngo\tro) %&f‘lﬁ-ﬁHN@e?eqn Pid
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wher ei n: Woio0g/0gpi onal

y substituted with up tep8yd.- |2 ESURETIUSOBNMSY; vy

wherein J is as defined in claim1; Z is independently 0, S, NRlo, C

2, nis independently 1 or 2; and -

doubl e bond. 10 9. The conpound accordiﬁé3ro claim8, wherein T is:
N-N\H\H\ H ~1 HNOi Oi \ NHHHe jF W 03/087092 ri.F it L_~
-j-]1; PCT/US03/ 11459 0

N \ N
o) \ Y \ o]
H H H \4
0 o 0
J/ (W
O\l ~ é— )\ >/§— /I'\ >—§— /é\N g—
Z
o N 7 N & N 7 N
" H H H H
or H
wherein:

T is optionally substituted with up to 3 J
5 gsubstituents, wherein J is as defined in claim 1;
7 is independently O, S, NRig, C(Rio)2;

n is independently 1 or 2; and

10 9. The compound according to claim 8, wherein T is:
el e O
- Il
[:P : N\\ | | N é NN g
M H M Y
L, L), T
i e 2 O/S\N\

O~1 N- > >/ - GO'?VO\H\HH\ H or

(Ri o)

I's independently a single bond or a

NON N
F
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S N

Ol/ \\ )-- NOO>>+"1 :> N\HHH "H\ or
optionally substitutee/vith up to4J 5 substituents erein J is as
defined iwowBasmwad; Z I's independently 0, S, MNREO; CfIRL RCTROO3/BARY; wan i S
i ndependently 1 or 2; and ------ S |ndependently a S|ng e bond or a double
bond. 10 10. The corrpound according to claim9, wherein T is: WO
03/087092 [[E ft.. "EFL ~(r) ~PCT/ US03r134Bof | F yF 166 -O\ 0--\ 0),---N
0)--NHN- CNN \H\HNH OSANOONONHH OOOZZNHOI~ /[~ ~or
p~\ \ Oi Oi NH HHH wherein: Tis optionally substituged with up to 4

J h
zZ RN )n Z \\‘ n o %
)\ / g_ é \_g— >/S N
o N O/ N O
\ \
H H

wherein: Tis

H
0 O
2 S// \\
At L ;\ Lo+
0/5\ﬂ\ s 7 N
H H
or 1
wherein:

T is optionally substituted with up to 4 J
5 substituents, wherein J is as defined in claim 1;
7 is independently O, S, NRip, C(Rig)z2, SO, SO03;

n is independently 1 or 2; and

10 10. The compound according to claim 9, wherein T

is:




substituents, wherein J is as defined in claim1; and 5 Z is independently
0, S, NR10O, C(R10)2, S2. 11. The conpound accord to claim10,

wher ei n TWoios08@92 WO U3/ 087092 R ' |E F Z. | 4 PCY UpQal g2€FAI803/18579: 4w HN O
NONWN . \H\H\HO0), \ H GNOM 11 ),1- & NNH\V I - HNor H H

12. The conmpound according to claim 11, wherein T is: O C-N 5 H 13. The

conpound according to any one of clains i—667, wherein Tis: O

0" PCT/ US03/ 11459, : ~ tE;;; WD 03/087092 r If .,. z K. r. . . - 168
P T+ T
O)ir\?' O/]'\N\ é O/l\N\ g O/"\N\ g
H H H H
N —
>+ L+ D+ 1D+
\, N \, \,
S L) Jo
R I i ofs\N\
| ! H
o) o) 0
3, 1) e
z z NH X -
| >~
O)\N . O)\N ¥ g N) L T N\H
} } ) ;
wherein:

T is optionally substituted with up to 4 J
substituents, wherein J is as defined in claim 1; and

5 7 is independently O, S, NRjp, C(Rig)2, SO, SO3.

11. The compound according to claim 10, wherein T

is:
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12. The compound according to claim 11, wherein T
is:
O

>+

\
5 H

13. The compound according to any one of claims 1-

7, wherein T is:
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10 )n O/ \0 ) Il n O RO
conpound accordi ng to&
fi PCT/ USOB01348®91 i F; . {]
claim13, wherein T is:
Q 5 15. The compound according to any on
vin vvi vvi tiw | or 10 16. The conpoﬁn&

15, wherein R3:

aim 13, wherein T

’
RlO\S/N
N
10

14.

is:

R1I0 HN KK HN K R o

11.0 IV - 169 14. Eﬂ@jqpm%mgf@ggmgﬁngﬁ 0
HH SN/ON\No O HON ) C

88

H
?/LL? RlO\ /N7<2’L4
S
Rio , g &, Rig

or RRno 00 5 14. The
WO 03/ 092 It JV-.

i S.

ssurll

H 7GRN 6 NA G or O
of claims 1- 14, wherein Rl is:
ccording to any one of clains 1-

/K

14

The compound according to claim 13, wherein T



~rv~r~, n IlvL nnnn %nn, rirvzrti nnruL 1, | or WD 03/087092; ;tk

) PCT/ US03/11459; ° 1 17. The conpound accordi ng togly one of clains 1-
16, wher eWp 0B987092 F FF FFFFFF 18 giheyconpoyngtCaarsos/di4ny; 450
claim17, wherein R5: For FFF 5 F 19. The conmpound according to any
one of clains 1- 18, wherein R2 and R4 are_each independently H, nethyl,
ethyl or propyl. 10 20. The conpound aécéﬁarng to any one of clainms 1- 19,
wherein v is -C(ON(R(err))- and R8 is hydrogen. 21. The conpound accordi ng

to any one of cl ai 1- 15 20, wherein W..s: R6.-R6 22. . The .cormpound
according to clai Il’lnqgl TRRe FOMROGRE 3R OFSRYdr 8g§%a§r1{1d9t3ﬁe Wc%lte{*n}%l is: 20

(C6-C10)-arykg(Cl-C3)al kyl -, wherein the alkyl is optionally substituted
with CO(err)H, (C3-C6)cycloal kyl -,

~ AN /
<Y . TTY

o EK
/\ﬂ/\(m /O\[O\/
O)\O/ or

5 15. The compound according to any one of claims 1-

14, wherein R; is:

10 16. The compound according to any one of claims 1-

15, wherein Rj:

oxr




V\003/087092 "I PCT/USO3/ 11459 "tf:; (( f ~:, 'E~, zk .,:r'"E F.~ . tit -
‘rte 1 (CoH)- heterocylyl (Cl C3) al k ,  (C3-0Cp)al kenyl -

or each R§0I0/0§02 O6) -8l kyl -. 5 22. The conpo%ml acc% zg@ctrmso$/m4m1

wherein said corrpound is selected from N OOPh NO ?~- 1~ CN N-N
NNOHNNNNOHOOHOHOOMH O u H H 12 ~0- )( O - JNO(UNA C
|l OHHO=HOHH1I00034 j O0O0 }yONN O 0 NNNNOTf-' OHOHDO
HOHHOHOOHOHODO 15 5 6 I NJL ~?NOj OSSN NOSN=NNN PHh
NNNNPhOHO H QO 92 A -
(f j:~kPCT/ USOSEZI45‘-9FIHet .co oun o(.‘)rdzn% \ég %?&08011% %fl clatllf_ns 4
16, wherein Rs 1is:
18. The compound according to claim 17, wherein Rs:
| I | |
[aS2Vg8 V) UL [aF282 VW) [a¥2¥) ¥ )
5\ N :
' ’ , oOr
FF F
5 F
19. The compound according to any one of claims 1-
18, wherein R, and R4, are each independently H, methyl,
ethyl or propyl.
10

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-

15 20, wherein W is:

22. The compound according to claim 21, wherein one
R¢ is hydrogen and the other Ry is:
20 (C6-C10) -aryl-(Cl-C3)alkyl-, wherein the alkyl is
optionally substituted with CO.H,
(C3-C6)cycloalkyl-,
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(C5)-heterocylyl-{(Cl-C3)alkyl-,
(C3-C6)alkenyl-; or
each R¢ is (Cl-C6)-alkyl-.

22. The compound according to claim 1, wherein said

compound is selected from:
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ppHOHpPHpPHOH 5 31 32 24. The conpound acerding to claim1l,

wher ei n twe o3ogmpound i s sel ect ed from conpoungk iiugrbel Bk RCEABI3/AAILHEL The
conmpound according to claim1, wherein the conpound is 25a. 26. A conpound
of formula (I11): 15 R11 R11' R4 R19 Z2 ~N RLRL' i2 NRX2\ --VY N
OR5 R16 X1 NOR13 R13" R15 R14 (I1)" rein: Xl is -N (R20) -, -0-,

-S-, or -C(R) 2-; V\003/087092 USO03/ 11459 tc funEE - 175 X2 is -C (O -,
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24 . The compound according to claim 1, wherein the
compound is selected from compound numbers la-62a.

10

25. The compound according to claim 1, wherein the

compound ig 2ba.

26. A compound of formula (II):
15

Ri1 Ryt T"'

R12\ W

R5'
5

Riz Rys'

wherein:

Xl iS _N(R2O)_l —O", _S—I or _C(R')Z_;



) 11 NS-R17 ; or NS NRL7 HHH mis O or 1; 5 each-R17 is

i ndependent|y: hydroeu-, (C1-C12)-aliphatic-, (C3 0) -cycl oal kyl - or
cycl oal kewplo3/0s70@2 [ ( C3- C10) - cycl oal kyl - or cyglqakkenyls) +PCTAIS03/11459 ity
Cl2)-aliphatic-, (C6-Cl0)-aryl-, (C6-Cl0)-aryl-(Cl-ClZ)aliphatic-,
(C3-C10) - heterocyclyl -, 15 (C3-C10)-heterocyclyl-(Cl-Cl12)-aliphatic-,
(C5-C10) heteroaryl -, or (C5-C10) het er6a9§%—"( Cl-Cl2)-aliphatic-, or two R17
groups, which are bound to the sanme nitrogen atom formtogether with that
nitrogen atom a (C3-Cl0)- 20 nenbered heterocyclic ring having in addition
to the nitrogen up to 2 additional heteroatons selected fromN, NH O, S
SO, and S02; whergpniRlZcie)opti-anghly ssheyi-t ubed-wi(Dh,up to 3 J
substituents; 25 each R18 is independently -OR; or the OR groups
together with the boron atom is a (C5-C20)-nmenbered WO 03/087092 il;;u f"s
(Pt ("1 [ (PQLLUSO3/ 11459 4,' - 177 heterocyclic ring having in
addition to the boron up to 3 additional heteroatons selected fromN, NH,
0, S, SO and 9Op;
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5 R5 and R5. are independently hydrogen or (Cl1-Cl12)- aliphatic, wherein any
hydrogen is optional | ¥ eplaced wth hal ogen, and in any term nal
carbon atwmoses7oepti onal |y substituted with s fhydeyluprPordsoxyidsgng
wherein up to two aliphatic carbon atoms may be Treplaceéd 10 by a heteroat om
selected fromN, NH, O, S, SO or or R5 and R5, together with the
atomto which they are bound is a 3 to 66 frenber ed ring having up to 2

het erocatons selected fromN, NH, 0, S, SO or SO2; wherein the ring has up
to 2 substltuenbs sel ected independently 15 from J; R, R,, R11, R11,

R13, and R13, afe independently : hydnogen-, (Cl Cl2)-aliphatic-, 20
(C3-C10) - cycl oallkyl orO-c 4ycloalkenyl [ (C3- -cycl oal kyl or

-cycl oal kenyl aI hati c- /

(0B- C10) - ar yI'- ( Cl- cg}ﬁ%—? e 5s (C3- 0) hetHroc@Hlyl

(C6- C10) - het er ocycl (Cl Cl12) al i phati c, - C10) - heter oaryl , or
(C5-C10) - het eroéryl - (C1-C12) - al i phati c©, wherein each of R1, Ri,, RI1l,
R111, R13, and R13' is 8D independentl)l and opPionally substituted with up
to 3 substitueHts indegfndentiy selectled fro l3; wo 037087092, ,: .._ . t;
i f ; PCT/ USO3/T14595N+—S—R(8;wber ef n any N+n§—+sNeptRgnal |y fused to a
(C6- Cl0)aryl, (C5-CH0)heteroaryl, (C3-Cl0}tycloalKyl, or (C3-

C10) het erocycl yl ;

m is 0 or 1;

each  Rj7 is independently:
hydrogen-,
(Cl-cl2)-aliphatic—,
(C3-C10) -cycloalkyl- or cycloalkenyl-,
10 [ (C3-C10)-cycloalkyl- or cycloalkenyl]-(Cl-
Ccl2)-aliphatic-,
(C6-C10) -aryl-,
(C6-C1l0)-aryl-(Cl-cl2)aliphatic-,
(C3-C10) ~heterocyclyl-,
15 (C3-C10) -heterocyclyl-(C1-Cl2)-aliphatic-,
(C5-C10)hetercaryl-, or
(C5-C10)heterocaryl- (Cl-Cl2)-aliphatic-, or
two Ri; groups, which are bound to the same nitrogen
atom, form together with that nitrogen atom, a (C3-Cl0)-
20 membered heterocyclic ring having in addition to the
nitrogen up to 2 additional heteroatoms selected from N,
NH, O, S, SO, and SOz;
wherein Ri; is optionally substituted with up to 3 J
substituents;
25
each Rig 1s independently -OR'; or the OR' groups
together with the boron atom, is a (C5-C20)-membered



wherein up to 3 aliphatic carbon atons in each 5 of , R1,, R11, R11,

R13, and R13. may be !!placed by a heteroatom sel ect from0O, N, NH S
SO, or SO®oicaogrosrhem cal |y stabl e arrangeneng:por Rlj@and PRI/USHS s Wi th
the atomto which they are’ 10 bound is a 3- to 6-menbered ring having up
to 2 heteroatons selected fromN, NH, , SO or S02; wherein the ring
has up to 2 substituents sel ected |ndepéHﬁentIy fromJ; or R11 and R11,
together with the atomto which they are 15 bound is a 3- to 6-nenbered

ring haV|ng to 2 eteroat ecte o]

wher ei n (@%ﬁ?ﬁf?%& 1p ¥%n% tU%n?%éégﬁéﬁi%dk%%%e end§ Eof?%n1J
or R13 and I%J@d;ﬁme&hekﬁemfbatmsas@mawe@hfzmtmemr eO 29, bs@ndand a 3-
to 6-menbered ring having up to 2 heteroatons selected fromN, NH 0, S,

SO, or S02; sffeerein the ring has up to 2 substituents sel ected

i ndependently fromJ; 25 R2, R4, Rl12, and R20 are independently

hydr ogen-, (C1-C12)- allphatlc- (C3-C10) - cycl oal kyl or -cycl oal kenyl -

[ (C3- C10%- cycloahmyknn&lﬁﬁyateaikéﬁyémdeﬁIlYBDYQIdeaIDphé€i0012QCB ClO)

2 AN (R DI e SO ROL ORI Leffazea - 8 1
(C6- C10) - heﬁﬁi@ﬁYﬁéY&géﬁl £43) dhkpbahi 8ny terminal carbon atom is
optionally substituted with sulfhydryl or hydroxy, and
wherein up to two aliphatic carbon atoms may be replaced
10 by a heteroatom selected from N, NH, O, S, SO, or S02; oOr
Rs and Rs: 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, S8, SO, or S0z; wherein
the ring has up to 2 substituents selected independently

15 from J;

Ri, Ri', Rii, Ri1, Riz, and Rj3» are independently:
hydrogen-,
(Cl-cl2)-aliphatic-,
20 (C3-CL0)-cycloalkyl or -cycloalkenyl-,
[ (C3-C10)-cycloalkyl or -cycloalkenyl]-(Cl-
Ccl2)-aliphatic-,
(C6-Cl10) -aryl-,
(C6-Cl0)-aryl-(Ccl-Ccl2)aliphatic-,
25 (C3-C10) ~heterocyclyl-,
(C6-C10) ~heterocyclyl-(Cl-Cl2)aliphatic,
(C5-C10) ~-heteroaryl-, or
(C5-C10) -heteroaryl- (C1-Cl2)-aliphatic-,
wherein each of Rj, Ri', Rii, Ri1r, Riz, and Riz: is
30 independently and optionally substituted with up to 3

substituents independently selected from J;



(C5-C10)- heteroaryl-, or (C5-Cl0)-heteroaryl-(Cl-Cl2)-aliphatic-, 5
wherein each R2, R4, , and R20 is independently d!! optionally

substi t utwo oaiogtoup to 3 substituents indepepdentl yysel e@Cedshs/onsy
wherein up to two aliphatic carbon atons in R2, ~ R4, RI2” "and"R20 nay be
repl aced by a heteroatomselected 10 fromO, N, NH, S SO or SO2; or Rl1l
and R12 together with the atons to mhiéhl?%éy are bound forma 3- to a

20- nenbered nono-, a 4- to 20- nenbered bi-, or a 5- to 20-nenbered

tri-cyclic 15 carbocycljc or heterocyclic ri ) em. wherein, in the bi-
and tri-cyclic ring sy@#@ﬁ?lneﬁgﬁ F?ﬁa g Ppﬁggp%éayﬂggﬁ?%bgpdaed?6or
spirocyclic;ci1ohgtein eashclphgetsrehi-hel araratiog cgelordrgIomatd qi320
wherein each heteroatomin the heterocyclic ring systemis selected from
the group co@sPhergrefyMlYINH, 0, S, SO and SQ2; wherein each ring is
optionally fused to a - 0).aryl, ~(Ch= t ec.oaryl :

(C3-C10) cycl oal kyl or&%%§? é55§1§?hét§§%§%g%§?;%§%% gFgFﬁ égi af%hg has
up to 3 subsbEtReNts, ., selectred i Mdepemad@nkdsy hapnbd; repl&iddapd &13
together with the atons to mhi%h they are 30 bound forma 4-.t0_a

20- menber ed ABRBFO2508- Sedesbedntrh®r 8d B - NHor Sa §9't8I2%Kﬁeﬁﬁe?ed

tri-cyclic carhoeyghiCsehphel greangkinenting system WO 03/087092 ;L :;
PCT/ US03/ 11459 t?.:[ - 180 wherein, in the bi- and tri-cyclic ring system

R; and R;. together with the atom to which they are
10 bound is a 3- to 6-membered ring having up to 2
heteroatoms selected from N, NH, O, S, SO, or S0;; wherein
the ring has up to 2 substituents selected independently
from J; or
R;; and Riir together with the atom to which they are
15 Dbound is a 3- to 6-membered ring having up to 2
heteroatoms selected from N, NH, O, S, SO, or S0;; wherein
the ring has up to 2 substituents selected independently
from J; or
R;; and Ri3» together with the atom to which they are
20 bound is a 3- to 6-membered ring having up to 2
heteroatoms selected from N, NH, O, S, SO, or S0;; wherein
the ring has up to 2 substituents selected independently

from J;

25 Ry, Ra, Riz, and Ry are independently

hydrogen-,

(C1-Ccl2)-aliphatic-,

(C3-C10) -cycloalkyl or —-cycloalkenyl-,

[ (C3-C10)-cycloalkyl or -cycloalkenyl]-(Cl-
30 cCl2)-aliphatic-,

(C6-C10) —aryl-,

(C6-Cl0)-aryl-(Cl-cl2)aliphatic-,



each ring is linearly fused, bridged, or spirocyclic; _wherein each ring is
ei ther aromatic or n!?hronatic; 5 wherein each heter omin the

het er ocycWD®3/0870s) systemis sel ected from thg.greups eonSPETIUSO3/0f45N:

0, S, SO and SO2; wherein each ring is optlona?Iy fused to a (C6-
Ci0)aryl, (Cs- ClO)heteroaryI (C3-C10) cy z al kyl, or (C3- 10
ClO)heterocycIyI; and mherein said ring ﬁ §“up to 3 substituents selected
i ndependently fromJ; or R11 and R13 together with the atons to which they

are 15 bound forma 5- [ a 6- to 20- nenbered bi-

or a 7- to 20- nenbered(?é 9£ hgggggr 92||c or heterocyclic ring system
wherein, in the bi- anchF@ioychecefbagc$y$peau ceaghliphgtis,linearly
fused, brldged or spirocyclic; 20 wherein each ring is either aromatic or
nonaronatic: wherein eA6h-RePerBSEBHPRRYLRe R&terocyclic ring systemis

sel ected fromthe a1 OURCHORS O LHRGCPhably1 M 0125, 230praRdSCR: 25 wherein
each ring is optionally fused to a (C6- )aryl 10)heteroary|

(C3- ClOLéycIoaIkyI orwhé3e1ﬁ16¢hbtﬁﬁod&olyhm aﬂdiﬁherE$nl@@$ﬁemdﬁgthEs up
to 3 substituents seIe ed i t] romdJ; Qqr 1 R and R13
t oget her wi t AP¢heP bt BHE ﬁ FéﬁggPﬁ8§ gﬁgkaHnébfg fha S§l%ue %%20 menber ed
bi-, or a 6-3i48eY€n88408¢0981RcTLSOZ26M1459 n;
wherein up to two aliphatic carbon atoms in Ry,
Ry, Riz, and Ry may be replaced by a heteroatom selected

10 from O, N, NH, S, SO, or S03; or

R;; and Ry, together with the atoms to which they are
bound form a 3- to a 20-membered mono-, a 4- to 20-
membered bi-, or a 5- to 20-membered tri-cyclic
15 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;
20 wherein each heteroatom in the heterocyclic
ring system is selected from the group consisting of N,
NH, O, S, SO0, and SO;;
wherein each ring is optionally fused to a (Cé6-
Cl0)aryl, (C5-Cl0)heteroaryl, (C3-Cl0)cycloalkyl, or (C3-
25 Cl0)heterocyclyl; and
wherein said ring has up to 3 substituents

selected independently from J; or

Ri, and R;3 together with the atoms to which they are
30 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;



.E- 181 20-nenbered tri-cyclic carbocyclic or heterocyclic ring system
wherein, in the bi- d!!tri-cyclic ring system eac ing is linearly
fused, brwogeds7oez spirocyclic, 5 wherein eachy-i-pg-i seghPOEUSAS/OFRY g Of
nonaromati c; wherein each heteroatomin the hetérocyclic Ting systemis
selected fromthe group consisting of N, @WL 0, S, SO and S02; 10 wherein
each ring is optionally fused to a (C6- %ﬁ.jaryl, (C5-C10) het eroaryl,
§C3éC10%cyploalkyl, 0{ (C3- Clg)heterocyclyl; and wherein said ring has up
0] substituents sel ected.indepe y P 5 R1L3: a
together with the atoﬁgh?%gﬁﬁlc gtﬁ%§n%%e g%%ﬂ% 1f§%ﬁ%203%§?g gggggﬁénbered
mono-, a 4- ¢&HcROrimgnberethbarlyofuged; bpidf@edpnber egitpicycyikiic
carbocyclic or heterocyclic, ring system ,20 wherein, in_the bi- and
tri-cyclic ring systenyEaeh PERG FiNPi heaPLyPhsBICMBF 698, or
splrocycl|c;n0ﬂgf%ﬁgﬁigach ring is either aromatic or nonaromatic; wherein
each heteroatomin the heterocyclic 25 ring systemis selected fromthe
group comsi sting of N, whakkif, eschS@etendasoR; inhehei hes@ERCVCAES s

optionally f dt C6- C1 L, -(C5-C10) h ) L. .
(3" C10) oyl bRy Y=t (65 SELB) FereF6e0c YT, Tangp Cotststing of X,

NH, 0, S, SO, and SO03;

wherein each ring is optionally fused to a (C6-
Ccl0)aryl, (C5-C1l0)heteroaryl, (C3-ClO)cycloalkyl, or (C3-
10 cCl0)heterocyclyl; and A
wherein said ring has up to 3 substituents

selected independently from J; or

R;; and Ri3 together with the atoms to which they are

15 Dbound form a 5- to a 20-membered mono-, a 6- to 20-
membered bi-, or a 7- 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;

20 wherein each ring is either aromatic or
nonaromatic;

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

25 wherein each ring is optionally fused to a (Cé6-
Cl0)aryl, (C5-C10)heterocaryl, (C3-Cl0)cycloalkyl, or (C3-
C1l0)heterocyclyl; and

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

30

Ri1, Riz, and Riz together with the atoms to which

they are bound form a 5- to a 20-membered bi-, or a 6~ to



30 wherein said ring has up to 3 substituents selected independently from
J; or WD 03/087092 (;@mF ! PCT/US03/114 9 e {va {R!b A S (N
S,a.a_ . We.03/087092 _.r e_ n.x 182- RS and R13 gqgethef;wiptRCTNSIZI QNG E O
which they are bound forma 18- to a 23-nenmbered nmono-, a 19- to 24-
menbered bi-, or a 20- to 25-nenbered trj-cyclic carbocyclic or
heterocyclic ring system 5 wherein, in $&"bi - and tri-cyclic ring system
each ring is linearly fused, bridged, or spirocyclic; wherein each ring is

either aro iC or. _nonaromatic:.wherein h_hete ' €3
heterocycHﬁ?d?T?WP?EF§§E¥%E?¥§1§%I%%f%%cfggﬁ$t§% %%g%%8%¥§%§§tfﬁﬁgof N

NH, 0, S, SQv&#ehS02; wherein each ring is optionally fused to a (C6-
Cl0)aryl, (C5-C10)heteroaryl, (C3-Cl0)cycloalkyl, or ﬁC3- C10) het erocycl yl ;
and 15 wherein said riW@eﬁ%énupl@ot%esbb§t??Ge%?%’c¥8 &€t B4 ndépEftent | y

fromJ; . S ' .
A o g%?%g g% diggfiﬂgérfgg?uégg at,pEq LG “@kgggiﬁéﬁyélﬁc,bound f orm

a 18- to a nono-, a to 24 20 menbere i-, or a 20- to
25- menbesed tri-cycli cwheaebocgathcronghaseebdthelki srpinagisystrem wher ein,
in the bi- and tri-cgcl[c ring system eachring is linearly fused,

bri dged, or RPrio’ttc/ wherein each ring is either aromatic or 25

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

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

wherein said ring has up to 3 substituents

selected independently from J; or

e R;3» and R, together with the atoms to which they are
bound form a 3- to a 20-membered mono-, a 4- to 20-
membered bi-, or a 5- to 20-membered tri-cyclic
carbocyclic or heterocyclic ring system;

20 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;
wherein each heteroatom in the heterocyclic
25 ring system is selected from the group consisting of N,
NH, 0, S, SO0, and S03;
wherein each ring is optionally fused to a (C6-
cl0)aryl, (C5-C1l0)heterocaryl, (C3-Cl1l0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and
30 wherein said ring has up to 3 substituents

selected independently from J; or



wherein each heteroatomin the heterocyclic ring systemis selected from
the group consisting N, NH 0, S SO and S02; ein each ring is
opt i onal Iwofoasgm®9t o a (C6- 30 Cl0)aryl, (C5- QQ.QQ hpte [ 0AnIPCT/US03/11459 iy
(C3-C10) cycl oal kyl, or (C3- C10) heter ocycl yl ;" and WD"03/ 087092 11 (c)1

j 111, PCT/ US03/ 11459 -, L-it - 183 wherei 2sal d ring has up to 6
substituents sel ect ed i ndependent |y froﬂ% J; or Rl4is -H -S(OR,

-S(0)2R, -C(OR -C(OOR, 5-C(0) N(R) 2 -N(R)C(ORI, -N (COR)

C%’N SO (R Jo 2. S097 00 s GO GOR 1,2 AQLUAR: - G Fere

N( RI') N( |)@B\Krfﬂ)ﬁorm|\&|:§[893&2|% 23 -NRHISOENGBRI0Y 2,2 1DERIOCAD OR
NNR)C(OR, -N(R)C(SR, 10 N(R') O)N 2, -N(R)C(S)N(R )2,
-N( OOR ) CORTembegeiR B, QRN N(E) ‘%W ’% YQQNORW - P
(0) (CR') 2’caf2éé¥?£f%)?g he%@f%%yéff%)r%x?0£¥sfbﬁ0) (FD ( ; R15 and

R16 are i ndepende ogen NOZ -CN, -CF3,
-OCF3, -B , oxo, 1, Zwheneihy|emedhexyi- 1ang tmhwcéh@drwg SYNFﬂI“)Z

-SSR, -SOR -S02R , SO 2

- (0 2 O RSP - RS fﬁ%ﬁ,fgﬁﬁq%?dggqﬁf%g%% N(R ) 2,
( 2, -(CH2) O_2MRL O R cadh rMER JIN K IRER aroMaREENORI ) C(O) OR',
N(R)CON(R )2, -N(R)SO2R, -N(R)S®N(R )2, -N(R)C(OOR,

Cmcg%gnonamwf;@sm “N(RD)C(ONR)2, -N(R)C(S)N(RI) 2,
, NOR'
(0 (oR)2 KO ( ?59‘\135 SIS 1 %?gggté%c&ﬁc s

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

E

NH, 0, S, SO, and SO3;
wherein each ring is optionally fused to a (C6-
C10)aryl, (C5-Cl0)heterocaryl, (C3-Cl1l0)cycloalkyl, oxr (C3-
Cl0)heterocyclyl; and
15 wherein said ring has up to 6 substituents

selected independently from J; or

R; and Ri; together with the atoms to which they are
bound form a 18- to a 23-membered mono-, a 19- to 24-
20 membered bi-, or a 20- to 25-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;
wherein each ring is either aromatic or
25 nonaromatic;
wherein each heteroatom in the heterocyclic
ring system is selected from the group comsisting of N,
NH, O, S, SO, and SO;
wherein each ring is optionally fused to a (C6-
30 C10)aryl, (C5-Cl0)heteroaryl, (C3-Cl0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and



Z2 is =0, =NR, =NOR , _or =C(R)2; R19 is -OR, -CF3, -CCF3, -R, -NR)2,
-SRI, -C(OR, 30 - -CON(R )2, -N(R)COR, or - )COR ; WD

03/ 087092wb@3/N8I808/ 11459 F'=I it 184 J is halg @gen tbgiycctms(n;)g14591(,LR') 2,
-NO®2, -CN, -CF3, -0OCF3, -R, oxo, thioxo, 1, rrethyl enedl oxy. "1, 2-

et hyl enedioxy, -N(R) 2, -SRI, -SOR, -SOZR‘ -S02N (R -) 2, -SO03R,
-QOR, -QOCQOR, -QOCRGOR, ~Ci&R, 5 -QOOR, -0 OR,
-C(ON(R)2, -OC(ONR)2, -C(SNR )2, -(CH)0_2NHC(OR, -N(RI)N(RI)

CORl, -N RI Rl -N(R )N R -N(R ) SO2R

S02N(R )(2 v % %Lg((é%@@ rmﬂ(ﬁr’%sc@@@wg( N@ﬁlf@%ﬁ SaNERt O)N%R ) 2i
-N(RI)C(S)N(Bh)ié ﬁ@en'ﬁ'ﬁ&ogrbm orNOR )R, - -C(=NH)N(R' )2, -C (O N
(OR) ZROR ) (CR) 2i -P(0) (R) 2, -P(O (OR)2. or
-P(O (H) (O?') whereln tvvoR' groupstogether vvlththe atons to which

they 15 are boun form aro omatic ring
having up to 3 hegé oat oms’ H%@)dend’en{?@i)zsel ec'?'ﬁ(f?(li rdm &O(%Q%O S, SO or
SQ2, whersein- Cheml (Rg)Ls -WpRi poad) y tusmicoa ACORS, CLBpav YR, >2,

(C5-C10) heteroa C3-C10 cycl oal k or a (C3- ClO het er oc and 20
wherei n any rﬁﬁgghas éuboi% ubsf?ﬁ‘agﬁﬁéc (s,%)lpec't el (% epen%lfe% From J2;
(CLoCi2) a1 pGE BB Ry oaR Yy BRI HeRy S @ 0m
[ (C3- C10) - cyeN¢al k(RO COtWE!' 0al keNyR] ) STIR ' ,ClZ\)GRlliimmch‘)z,
-N(R')C{(O)OR', -N(R')C(O)R', -N(R')C(S)R',
10 -N(R'")C(O)N(R')z, -N(R')C(S)N(R')z, -N(COR')COR',
-N(OR')R', -C(=NH)N(R'),, -C(O)N(OR')R', -C(=NOR')R',
~OP(0) (OR")2, -P(O)(R')2, -P(O) (OR')z, or -P(O) (H) (OR');
Ris and Ry are independently halogen, -OR',
15 -0C(O)N(R')2, -NO, -CN, -CF3;, -OCF;, -R', oxo, 1,2-
methylenedioxy, 1,2-ethylenedioxy, -N(R');, -SR', -SOR',
-80sR', —-SON{(R')y, -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')2, -(CHz)-2NHC(O)R
20 N(R')N(R')COR', -N(R')N(R')C(O)OR', -N(R')N(R')CON(R')g3,
N(R')SOzR', -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,
N(COR')COR', -N(OR')R', -CN, -C(=NH)N(R')j,
C(O)N(OR'")R', -C(=NOR')R', -OP(OQ)(OR")2, -P(O)(R")g,
25 P(0) (OR")2, or -P(O) (H) (OR');

Zy is =0, =NR', =NOR', or =C(R')2;

Ri9 is -OR', -CF3, -OCF3;, -R', -N(R')2, -SR', -C(O)R',
30 -COOR' -CON(R')z2, -N(R')COR', or -N(COR')COR';



(C6-C10) -aryl-, 30 (CggCl0)-aryl-(Cl-C12)aliphatic-, _ _
(C3-C10) - heterocycl yl - (C6- C10) - het erocycl yl - (Cl1l-C1 i phatic-, 0 WO
03/ 087092W0 03/08BFPCT/ US03/ 11459; i e text - 185- pf £54ClQ) uh@Carsas/yl4s9c-af
(C5-C10) - heteroaryl -(C1l-Cl12)-aliphatic-, wherein R has up to 3
substituents selected independently fronlgg and 5 J2 is halogen, -OR |,
-OC (O N(R) 2, -NOZ2, CN -CF3, -COCF3, oxo, thioxo,

1, 2- et hyl enedi oxy, -N(R -SRI, -SCR -SOZR‘ -S02N(R) 2, -SOSR‘

-C(OR, -CO 2C( - oQ ,

CQOMR )2, oo AR ﬂ@’%(#‘s)l\l K | 05@4%5 Mo -N(Q%)N(

)NR ) SENR 421 - N mfo mqi‘ge)j) OR . hml\?ﬁwc}?sg R, -NR)C(ONR
-N(R ) SO2N N @) :

)2( -?\l(R)(C(s%‘ﬁ??’Qe%%C%?( %ogf % JHOR L 3 NI%W ) 227 15

-C(O N(OR )F%sog,RC(—NQRM%F{ -,ct@%(@ HOR - c)?o crlf’tQ)o(RR J& (s ()}‘EP(O) (OR)
2, or -P gc» 27. The conpound accordlng to cl'aim?2 wher ei n:

R11 is H é@%pm& i 5O (21 %b) - af kYIN (R{ T8~ C1U (@Y (Ryal ey | |
E& CBC%)O) a(r:))ifl (%mcg (Lt -Qjc%izvfa"zmb 0) 8B Sk YH ¥ B,
-N(R")N(R" )C(O)OR' ~N(R')N(R'")CON(R'),, -N(R')SOsR',
-N(R')SO;N(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,
10 -N(COR')COR', -N(OR')R', -CN, -C(=NH)N(R"'),,
-C(O)N(OR')R', -C(=NOR')R', -OP(0O) (OR'")s, —-P(O)(R'")32,

-P(0) (OR")3, or -P(0O) (H) (OR'); wherein:

two R' groups together with the atoms to which they
15 are bound form a 3- to l0-membered aromatic or non-
aromatic ring having up to 3 heterocatoms independently
selected from N, NH, O, S, SO, or SO;, wherein the ring is
optionally fused to a (C6-Cl0)aryl, (C5-C10)heteroaryl,
(C3-C10)cycloalkyl, or a (C3-Cl0)heterocyclyl, and
20 wherein any ring has up to 3 substituents selected

independently from J,; or

each R' is independently selected from:
hydrogen-,
25 (Cl-Cl12)-aliphatic-,
(C3-C10) -cycloalkyl or -cycloalkenyl-,
[ (C3-C10) -cycloalkyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic-,
(C6-Cl10) ~aryl-,
30 (C6-C10)-aryl-(Ccl-Cl2)aliphatic-,
(C3-C10) -heterocyclyl-,
(C6~-C10) ~heterocyclyl-(Cl-Cl2)aliphatic-,



(C3-C10) - het erocycl yl
(C5-C10) - heteroaryl,
03/ 08709 2WD(03/687092 U

S N

, d C6- C10) - het erocycl yl - (C1- C6) al
o] (C5-C10) - heteroaryl - (C1-Co) - . 30 0SS W
'hiss PCT/1JS03/ 11459 1 4pxi1§6.- EgmuIﬂwnﬁmnpmamdﬁz

according to claim 27, wherein R12 is isobutyl, cyclohexyl,
cycl ohexyl net hyl , benzyl or phenyl et hyl § 29. The corrpound according to
claim 26, wherein: Rl11 i s: (C1-Co)-al kyI (C3-C10) - cycl oal kyl ,

[ (C3-C10) -cycl oal kyl ]-(C1-C12) - al kyl

- - (C1- Ce) aI g+clé ¥glyl,
(C6- C10) - het erocycl yl - FET’C&Q}?QF§ 10) - }%et eroaryl,
(CléQB)Ch@kyhetandarﬂQ (C$-¢11280alThrachapound

(C6-C10)-aryl -
(C5-C10) - heteroaryl -

10 (CG C10) - aryl,

or 15

according to glaim 2% vherelp the;s R4 NS radigal lsy 2000 6JJN
independently from J,; and
5
J2 is halogen, -OR', -OC(O)N(R'),, -NO,, -CN, -CFs,
-OCF3, -R', oxo, thioxo, 1,2-methylenedioxy, -N(R'),,
-SR', -SOR', -SO2R', -SO;N(R'),, -SOs3R', -C(O)R',
-C(O)C(O)R', -C(O)CHC(O)R', -C(S)R', ~-C(O)OR', -OC(O)R',
10 -C(O)N(R')2, -OC(O)N(R')z, -C(S)N(R')2, -(CH),NHC(O)R',
-N(R')N(R')COR', -N(R')N(R')C(O)OR', -N(R')N(R')CON(R"'),,
-N(R')SO2R', -N(R')SOzN(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'),
-N(COR')COR', -N(OR')R', -CN, -C(=NH)N(R'),,
15 -C{(O)N(OR')R', —-C(=NOR')R', -OP(0) (OR'),, -P(0O) (R")3,
-P(0) (OR'")2, or -P(O) (H) (OR').
27. The compound according to claim 26, wherein:
Ri; is H; and
20 Ri2 is
(C1-C6)-alkyl,
(C3-C10) -cycloalkyl,
[ (C3-Cl0) -cycloalkyl]-(C1l-C12)-alkyl,
(C6-C10) -aryl,
25 (C6-Cl0) -aryl-(Cl-Cé6)alkyl,
(C3-C10) -heterocyclyl,

30

(C6-C10) -heterocyclyl-(C1-C6)alkyl,
(C5-C10) -heteroaryl,
(C5-C10) -heteroaryl- (C1l-C6)

or

-alkyl.



JNN yyy OOON N 00O WOO03/087092 E; .. gi."..vt v x xxIl FL
xXPCT/ US03/ 114594, ft [ § - 187 31. The conpound accof!!hg to claim 30,
wherein twe 03B8IN R1' radical is: H3C H3C GCH3ICH3 O INPOTISEB/1@359 %% H3C
CHB N\ OV / \ ~~-N CNNOONONOOOCd [//- N\V/ o OONNNNN
"'yl O0OO0OO00O0 HC CH3 CH3 CH8 H3C §; CNNNN

28. The compound according to claim 27, wherein Ri;
is isobutyl, cyclohexyl, cyclohexylmethyl, benzyl, or
phenylethyl. \

5 29. The compound according to claim 26, wherein:
Ry1 is:
(C1-C6)-alkyl,
(C3-C10)-cycloalkyl,
[ (C3-C10)-cycloalkyl]l-(Cl-Cl2)-alkyl,
10 (C6-C10) -aryl,
(C6-C1l0) ~aryl-(Cl-C6)alkyl;
(C3~C10) ~heterocyclyl,
(C6-C10) -heterocyclyl-(Cl-Cé6)alkyl,
(C5-C10) -heteroaryl, or
15 (C5-C10) -heterocaryl- (C1l-C6)-alkyl; and

Rio is H.

30. The compound according to claim 26, wherein the

Rq4

R12\N)\\{

I radical is:

20

/Z
O



OO0OO0OO010 5 32. Thegconpound according to claim26, _wherein the R R12'N
0 radical is: WO 03/ 0@92 ' ~PCTXS03/1145_ 9;Ff t :.. - 188 - KNCB N C
=~ -\>- 0 WON3BSOBX ON-= N O O\ O, B T B BByB NN ENPEIOSD/O4SY/ sy, O
5 wherein each B independently forns a 3- to a 20- nehbBéred carbocyt¢lic or
heterocyclic ring system wherein each ri %g Bis either aromatic or
nonaronati c; wherein each heteroatomin f "heterocyclic ring 10 systemis
N, NH 0, S, SO or SO2; wherein each ring is optionally fused to a (C6-
Cl0)aryl, (C5-C10)heteroaryl, (C3-C10)cycloal kyl, or (C3-

31. The compound according to claim 30, wherein the

Ri11

R‘IZ\N)\\g

radical is:

H3C H3C
CHj CHy
&S Y
0 o)
HaG 7 N ; Qihl’ d::(:)
¢ CHs (j(i% AN o] ‘!» (?ﬁ
N N N N 2Nj\,( ZNj\(
| 0 | O l o) | (0] I 0

o 0 0 ©
CHj
H3C CH3 CH3
HaC
5
32. The compound according to claim 26, wherein the

radical is:



C10) heterocycl yl; and wherein each ring has up to 3 sybstituents selected
15 i ndependently fro 33. The conpound accordi ng t@slcl ai m 32, wherein
the R RIMON3/047002 r adical is: WO 03/087092 R PGF 4SO84LlAReTUSIYBRSOHD N N

iN,N/N~N/N,N OOO, OO0 SO®@ N--N--NiN--N--NOOOOO.N
O~NO~NN~NN~NN~NNOO O0O0O0OSSSS --N--N--N--N or
O OO O 34. The conpound according to cl%§%132 wherein the R RI2'N 51
radi cal is: WD 03/087092 CT/US03/11459; q 190 O

\ O I I
N N—B N
/ / / or/ :
0] O O
5 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

10 system is N, NH, O, S, SO, or SOz;

wherein each ring is optionally fused to a (Cé6-
Cl0)aryl, (C5-Cl0)heteroaryl, (C3-Cl0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and

wherein each ring has up to 3 substituents selected

15 independently from J.

33. The compound according to claim 32, wherein the

R11
R12\N)\\(

l radical is:



N
KN NONS /N/ , NGS@BN OO AN/ OO0 ONN
O OO0 O MWOMMINS N'NNor f°1 NKkN kN N AN
conpound according to claim 32, wherein the

AN /N AN N N OOOOéNSS OOS ANNN

03/087092 191- 0 SN,N9- O/NNO _ 189-
o) 0 N N
AN N N _N N _N
O ’ O r O ’ O 7 O ’ O ’
s ey to O
/N /N —N —N —N —N
O 7 O 7 O 7 O V4 O 1 O 4

> Ky %, v ()
—N —N —N —N —N —N
o " 0o ' 0 "0 © 0 » 0 '
NN
S S\ S S
—N —N —N —N
J; 7 , OY .

34. The compound according to claim 32, wherein the

R14

R12\N>\\g

5 | radical is:



The compound according to claim 32, wherein the

Ri1
b
@

35.
R12\N

radical is:




O O OOO036. The conmpgund according to claim 32, wherein the Rl R12, N \\
Oradical is: 0 WO 087092 CT/US03/11459 "- K - N,NN=N NN O N
O N N | wbN3esropiN HN HNOOOOOO N -Nu@ @ ff il N NPCIHNUSBIMIH59:Ne: O O
ppOOMN ~I\V NN~IN NNN I/ T I/ NOOOO --NN,NN~-N~-N NNOO
OOp OON NN IV N 1~ t55LN N o_plglgooo ON-1 N

(o] (0] (0]
S
N N N AN N N
~
(0]
o (6] (o]

36. The compound according to claim 32, wherein the

R11

R12\N)\\g

| radical is:



INN/NNIiINN, or
im 32, wherein the
193 /

Ni MV \ TN /N NI

conpound according to WS
03/ 087092Wé 04/084PCT/ USO3/ 11459""; z -

Op O O O 37. The
R R12-N /@ radical is: 5 WO
BN L INSARCTUNOMIMSO Yl O O

OOO HN,NiN N,-NOO OO 38. The conpound according to claim 26,

wherein the

R11 B~ RR12,, NB N O NO_%_lSradical is: INR2

37. The compound according to claim 32, wherein the

Ri11

R12\N)\\(

] radical is:



5 wherein each B indep ently forms a 3- to a 20- ne red carbocyclic or
het erocyclic ring syst wherein each ring Bis eit - aromati c or

nonar onatwo;03mempri n each heteroatomin the he%EQDGMQ&&GWPCEQBOWDM5w§t3n1|s
N, NH 0, S, SO or SO2; wherein each ring is optionally fused to a (C6-
Cl0)aryl, (C5-Cl0)heteroaryl, (C3-Cl0)cycigalkyl, or (C3- C10)heterocyclyl;
and wherein each ring has up to 3 substituents 15 selected independently
fromJ. 0 WD 03/087092 fit' i =PCT/ US03/ 11459 1F:[ - 194 39. The

conmpound according to cla|n138 wherein the Rl11 RI12~ R2 NO /N

R13 radical 5 is. S N ~HVAN N OHN NHN --—rN OO0Q 00 OO0
HN NHN HN N 2 -
N /@,/ %/ %/
0 o K
| »? ¢ g R
N o a o o 0

38. The compound according to claim 26, wherein the
R11 B
Ri2 ,>\§( /\‘(
N N
R N0 B O
N 0 0
/7<g,

R . ) N-
R 13 radical is: 7 Re

R13

5 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
10 system is N, NH, 0, S, SO, or SO0;;
wherein each ring is optionally fused to a (C6-
Cl0)aryl, (C5-Cl0)heteroaryl, (C3-C1l0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and
wherein each ring has up to 3 substituents

15 selected independently from J.




HNNOOOOOO OO0 N r OHNNSHNNNO HN -~ OO 0000 W
03/087092 [;:::<< {!" ¥ | T Wt , FPCT/ US03/ 11459 .1 (t 195- 0 SN\ N
N NNN NN oBtog7ooH 0O HO Hp 0O O p OOS NO K*}NNN&IN‘N’PNT!WSO.HI ssp ;eOH
00 O O00 NNSNNN~NHOHHpPpPHO OOO NSONN N\N H
H 00 - 194

39. The compound according to claim 38, wherein the

Ris radical

R TR
R R TR
\HNENEO' \HNE,? ,\H%;:? B ONO |



HHOOOOSNPS NaNNN\VNINNN HOQHOpPHOp HO NVOONN
or \NN NHOpHOOCSH 50" W 03/087092 14" |IC G
TPCT/USO3WOD45%m92 . rn [ ea an i -.a. ac z - [96 401 THePCONS03nE59L: i
according to claim38, wherein the R11 RI12 R2 N O sN O R13 R13 radi cal
isc NNNNNNN HNHNINN\NNN OO OHONOOOOHOO NNN\
NNrNNNH yNH YNINNN\VN N-N NJOHOHO HO00O0OO

I o}
N N
\N/;;Nr \NJ:W\Nr N N ”
, H » H o : Op ,
0 O
o) O 0]
S N U °
[e- IR S URR AV SRS 91
H 4 (0] 7 H O r 7
Og o o 0 ¢
o)
N
S N N \ gﬁrN
N N N N N N
N , ﬂ % , H Og ,H Op ,
H O 0
S N 0 S
N N
N N \ N AN ¥
N ’ N 7 N ’ H 0 ’
N
, N , or N
\NQ"/\ “N N
H O
H O o 0O H © O



NNN NN\ ~cN\N I NI NN \ Non( NNHOO, H , HOO, HOOMH
O 0O SNN\NN \Chl \NHO -CNHHNNHNHO ! O/ ONNINNN

N HN 2-wOo\Blogfo¢ N N\ N OHOO' HOO "' H @ l;-i,__.@@i‘g‘;i i PIETRISHB/H 459 :\1:ONPO

NS/NN/NON2 ONON-~~INI O05000000_ WO03/087092 [t;E

;v 1PCTUS03/ 11459, 1v~t - 197 HHH H /! fgéblN NN-~~-N gN INNI "::NT

O

, O

40. The compound according to claim 38, wherein the

R14
Ria,

32 N 0
/N7(\§°
R L

13 \ .
Ris radical is:

N N N N N
AN ) N\, ) \ ] )
N N N N N
H§N%\ H’§; E \N/gj />>\ \N/g N N
o 7 O r H 7 H I
o o) ° 4 5 H O ¢
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OppOOOOO HH HSNNN/NONS-~NN NI g~ O0OO0OO0Op O O p
p ON~N-~N N-/N ~ \ N~/ N H((O~~HpH(010pQIN N~N NIN\ - NN \'N
NAN 'NwHBo@©obtp OHOO, HHHOY NO Ngpl=t_ ik PRI/Uus03/Q4®m e5 41.
The conpound according to cl a| m 26, wherein the R11 R12\ R2 N O NO R13'
R13 radical is: WO 03/087092 (:: ~~ i(_. 19]/::' ; 1 PCT/US03/11459 L} q -

198
H H H H
SN /N:l;rs N N N N (;
N Y
A QR s Sty 4
0 o o o o

b e B I
R e

W Y
3% LW

5 41. The compound according to claim 26, wherein the
Ry

R
R N
‘27<K (e
N 0
v
Rq3'

Ris radical is:



SN CNnNWNNN O 00000 SN ONNW, 4, NN 00O 0O
ppSN O\ NNN" NNNHOHOHOOHOOOW® SN ONN\ N

\N N or \WoMN3m819D 0 HOH 0 0 HO O C 42. Thgrgorpothd; @CTarsdy/ngsetg gl ai m
26, wherein the RI1 R1I2\ N R 2 O /N O X R13 R13" radical is: R1L

SR S S
W LHR W

o) S N
N N \ N N N
N S!S " H 0O
H O 4 S o)
s N
° N
N ’ N N , O \N
\ N H O
N H O o
e} (0]
o]

42. The compound according to claim 26, wherein the
Ri1

Rm\,>‘§(
R N
\2 @]
/N7(\§?
Ris

Ri3

~

~

AW
I o
o
N
N
H O
s
N

radical is:
R11

VA

(o]
O

. _NH ;
wherein B forms a 3- to a 20-membered carbocyclic or
heterocyclic ring system;
wherein each ring B is either aromatic or
nonaromatic;
10 wherein each heteroatom in the heterocyclic ring

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



BO O /NHS5 ; wherei forms a 3- to a 20-nenbered rbocyclic or
heterocyclic ring systW wherein each ring B is eith romatic or

N, NH, O, S SO, or SO2; 11- WO 03/087092 USOB/ 114591 - 199 “wher ei n each
ring is optionally fused to a (C6- ClO)gr%/é _(C5-C10) heteroaryl,

(C3-Ad Ocycloal kyl, or (C3- C10) heterocyc ?; and wherein each ring has up
to 3 substituents selected 5 independently fromJ. 43. The conpound

according to clai rﬂ,ﬁgre_k(\Heéng £bﬁPNB%18§%%8§l§IZ\If8y% 51% E&é_r adi cal

Is: R11 R11 N~ R11 ~~i | HHRL1
R11 R11 | Riyjlo)aryl (C5 ClO)heteroaryl (C3-C10)cycloalkyl, or (C3-

Cl0)heterocyclyl; and
wherein each ring has up to 3 substituents selected

5 independently from J.

43. The compound according to claim 42, wherein the

R11
Ria,

Ro N o
A
Rig ™13 radical is:

J?)Y OQ*« My {?
é&( | S‘f INSD ¢ YES

N o
W o NGRS N
H H H

(ORGSR e AR e

H O ©

10

44. The compound according to claim 26, wherein Ri;
and R;; together with the atoms to which they are bound
form a 6- to l0-membered mono- or bicyclic carbocyclic or

15  Theterocyclic ring system;



NNY, i NYONN--Y O0OOCNOONO HRI1 O IS 0 R1I1 N N
-P~N iRl NNO\N OONO O HNOHOHHOI R11 0\ | R11 N
R11 N R1IwWOY3087092ly) ~( O N= S ((N( , \' N or N @O &i = pCO/udon HsoMiH O
HO O 10 H 44. The conpound according to claim 26 wherein R11 and R12
together with the atons to which they are,bound forma 6- to 10-nenbered
nono- or bicyclic carbocyclic or 15 heterocyclic ring systemm 0 WO
03/087092 | rPCT/ US03/ 11459R C', - 200 wherein each heteroatomin the

heterocyclic ring systmrélﬁeégéﬁeﬂeéé%awﬁ QﬁOHHeCHQEé%wel@E N, NH,
0, S, SO and S02; and wherein said ring has up to 3 substituents 5

sel ected i nde%b‘%@e?fﬁ‘?emrb‘i‘n JelastedhiremnpbandragpocdinagstongngfoNe of

clainms 1- 44,,ph %‘l gl?cﬁ d %%ds (Cl-C6)-al kyl, wherein the alkyl
S optlonally subst| ut'ed’ wi UorGor -SH. 10 46. The conmpound accor di ng

to claima45, wherein thehef&inGRial kithgiBasulst tbdus egubkthrdehos3 fl uoro

roups.
9 P 5 selected independently from J.

45. The compound according to any one of claims 1-
44, wherein Rs' is H and Rs is (C1l-C6)-alkyl, wherein the
alkyl is optionally substituted with fluoro or -SH.
10
46. The compound according to claim 45, wherein the

(C1-C6)-alkyl is substituted with 1 to 3 fluoro groups.

47. The compound according to claim 46, wherein Rs

15 and Rs' are independently:

|

NN

48. The compound according to any one of claims 26-

20 47, wherein Ri3 1s:

(C1-C6)-alkyl,

(C3-C10) -cycloalkyl,

[(C3~C10) -cycloalkyl]l-(C1l-C12)-alkyl,

(C6-C10)-aryl,
25 (C6-Cl0)-aryl-(Cl-C6)alkyl,

(C3-C10) -heterocyclyl,

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

(C5-C10) -heteroaryl, or




47. The conpound accorgang to claim46, wherein RS 15_and R5, are

i ndependently: | | .. JL rLru,t I | v LrbLr ILrxfx 1" '\SHF, ~\ I ' or
F ~F F WoR3#8H9F F 48. The conpound accor di n@grLprany. jen@Cofusod/aidns:;2f- 20
47, wherein R13 is: (Cl-C6)-al kyl, (C3-C10)-cycl oal kyl,

[ (C3- C10) -cycl oal kyl ] - (C1- C12) - al kyl , (Cgpf£l10)-aryl, 25
(C6-C10)-aryl-(C1l-Co)al kyl, (C3-C10)-heterocyclyl,

(C6- C10) - het erocycl yl - (C1-C6)al kyl, (C5-A O -heteroaryl, or WO 03/087092

(CT/US03/ 11459 1C,: E;; tc52010(GoetdPdahpi er@bLyby (L) -al kyl; wherein
R13 is optionally substituted with up to 3 substituents independently
sel ected fromJ; aMEYkiErfn é4f pptioapilplasiubstitvtedanind up RL3 3may be

5 repl aced by, S¢S0, _or 2 in a

chemical ly stsaﬁgﬁa%%%%%ﬁég%&%gg%%%%%ﬁ AaEESTd? hg?RE ¢l ai m 48,

wherein R13 is. ;MhdBOGHUH3O HBGTHBhatic carbon atoms in R;; may be
5 replaced by a heteroatom selected from O, NH, S, SO, or

S0; in a chemically stable arrangement.

49. The compound according to claim 48, wherein Ri;

is:

H3C/tCH3 H3c)\ HgC/l\CH3
CH;
CH3 I 7 7

’ I

50. The compound according to any one of claims 26-

10

49, wherein R; 1is

15 (Cl-C6) -alkyl,
(C3-C10) -cycloalkyl,
[ (C3-C10)-cycloalkyl]-(Cl-Cl1l2)~alkyl,
(C6-C10)-aryl,
(C6-C10) -aryl-(Cl-C6)alkyl,

20 (C3-C10) -heterocyclyl,
(C6-C10) ~heterocyclyl-(Cl-C6)alkyl,
(C5-C10) ~heterocaryl, or
(C5-C10) -heteroaryl-(C1-C6)-alkyl;

wherein Rl‘is optionally substituted with up to 3

25 substituents independently selected from J; and




CH3 CH3 CH3 or CH3H3 OH 50. The compound accordi ng.to any one of
clainms 26- 49, wherei n¥ is 15 (C1-C6)-al kyl, (C3-Clwm- cycl oal kyl

[ (C3- ClO)woyslgabkyl | - (C1- C12) -al kyl , (C6- CLO)pal St~ 1.1 &5 PCT/USQ3/11459 £ vig
(C6-Cl0)-aryl-(C1l-Co6)al kyl, 20 (C3-C10)-heterocyclyl,

(C6- C10) - het er ocycl yl - (C1- C6) al kyl (C5-§gg%-heteroaryl, or

(C5-C10) - heteroaryl - (Cl1-Co6) - al kyl ; wherein is optionally substituted
with up to 3 25 substituents independently selected fromJ; and WO
03/087092 r:::" ~Bfhéereifitup-toFE 41iPRALYS03631489 a#BmkVin- RZ0RaWhELEI N UP
to 3 aliphatic carbon atonms in RL may be replaced by a heteroatom sel ected
fromO0, NH Sesiced bgoz hatareabpincaplgcsedbfsonr Panydrest . S8,50r The

conmpound acc i t i s , ngg i i -c-- , ~—-k , 6 b Y 1016 /
, or [ [ . %%i%gglfﬁéﬁ%%%%%%gﬁfacc&?%?ﬁ%gﬁ%éiﬁﬂg%ké of clainms 26- 51,
wherein Wis: OO R17 ""KCF2RI 7

5 51. The compound according to claim 36, wherein Rj

ls;*,$©,k©,k(,kﬁ,
00 00 =0T

10 52. The compound according to any one of claims 26-

51, wherein W is:

0
’///JI\\\F317 ’///Jl\\\(ZFzF?17
0 Q 0 Ry,
R4z OR47 N
) . ~N .
O 0

0] O O 0] 0] O
; ; Riz .
O F F O R17

15



O OORL17 R17 OR17 O 7 15000000 R17 R17 ; Rl17 OFF O R17 O

WO 03/087092 11 It "- / US03/ 11459. L'r_i - 203- 0 7 Res NB FF
R17 or RIMO33/887092The conpound according to cl ai g 25. V\mgs%r;ecm/mbs/mssn@ @0O0
JO ~0 H'Z~NH\&S bo ~-S'" "~ O NNLI ,'INN\ OOOOOOH
\~/OHOMe ~-T/NOOel OO0 ~ I( OOO%)O HOHOHOH/ OH
\,RyNr-_, \-~"rl I <1 Y Nn\,~yN OH/ NOFPCO OH;)aF
OH/ F ~-N'"NN~/N\ 0OO0O OH/CIOH/FO H/ d OH/ d
O O
Rig
Ri7
N —h
R
F F Ry, i oxr 18
5 53. The compound according to claim 52, wherein W

is:

&, ‘% %y ?yv 55, z&@ |

L g o e R
e it Vb A0
{0 O D ke
AT MO O A

N—N

p % Y B VLS S e

10 54. The compound according to any one of claims 26-
53, wherein Ry, R4, and Ry are each independently H or

(C1-C3)-alkyl.



\Ay ININRYy INF Cl Clga O0 OO OHOOHOOHOOLHNN"'"SN CHiNOH
~INLOH NN 0 OO, or 10 54. The conpound accordin any one of clains
26- 53, wwwerogiosroR2, R4, and R20 are each i ndepéendgent |-yi H:@CT/USCL1d3).walky|
S WD 03/087092 -HL PCT/ US03/ 11459. 59 H 0-1 204- 55. The conpound
according to claimb54, wherein R2, §%g R20 are each H 5 56. The
conpound according to any one of clalns 55, wherein R14 is hydrogen.

57. The conpound according to any one of clains 26- 56, wherein each R15
and R16 is independently (Cl-C6) 10 al kyl-. 58. The conpound according to
claim57, wherein each R15 and R16 are each nethyl. 59. The conpound
according to any one- of TRea¢pmproend 18c68rdwher epncZains50, awdeRe9ni 83,

E%%3C§£O?|E§| %§K§%P%C§¥%1§$é§¥%phatlc- (C6-C10)-aryl-, 20

(C6-C10) - aryl - (Cl C6) al kyl, (C3-C10)-heterocyclyl,
(CB-ClO)-heterocychI-(Cl CB)aIkyI (C5-C10) - heteroaryl or
5 56. he compound according to any one of claims 26—

55, wherein Rj; is hydrogen.

57. The compound according to any one of claims 26-
56, wherein each R;s and Ris is independently (Cl-C6)-
10 alkyl-.
58. The compound according to claim 57, wherein

each R;5 and Ris are each methyl.

59. The compound according to any one of claims 26-

15 58, wherein Z, is O and Ry iS:

(C1l-C6)-alkyl-~

(C3-C10) -cycloalkyl-,

[ (C3-C10)-cycloalkyl]l-(Cl1-Cl12)-~aliphatic-,
(C6-C10)-aryl-,

20 (C6-C10)-aryl-(Cl-C6)alkyl,
(C3~C10)-heterocyclyl,
(C6~-C10)-heterocyclyl-(Cl-C6)alkyl,
(C5~-C10)-heterocaryl, or
(C5-C10)-heterocaryl-(Cl-C6)-alkyl;

25 wherein R;9 has up to 3 substituents selected

independently from J;; and
wherein up to 3 aliphatic carbon atoms in R;s may be
replaced by a heterocatom selected from O, NH, S, SO, or
S0, in a chemically stable arrangement.
30
60. The compound according to claim 59, wherein

each Rig is methyl.



(C5-C10) - heteroaryl - (C )-al kyl; 25 wherein R19 has to 3 substituents
sel ected i ndependentl romJ2; and wherein up to 3 hati c carbon atons
in R19 mawolwa/ostoepl aced by a heteroat om sel ect ¢ if riomiGc: RET/US03/8@59 gy SO2
in a chemcally stable arrangenent. 30 60. The conpound according to claim
59, wherein each R19 is nethyl. WO 03/087092 | PCT/US03/11459' " ; igff -
205 61. The conpound according to any one of clains 26- 58, wherein R14 is
H Z2 is CH2; and RI9 is: OO0 CH3 CH3 OH.5 NNHH NH2 O 0 H3C CH3 O
HH Nss N ~N___C CH3 HH 5 or 62. The compound according to any
one of clainms 26 58, wherein each R19 is nethyl; Z2 is 0; R14 is: 10 O H3C
CH3 OCH3 0 OCH3 O EtH3 The compound according to any one of claims 26-

58, wherein Rjs is H; %Z; i1s CHy; and Rjy is:

0 0] o) C|)H3
~ ~ /[k/N CHs
ﬁjf;) OH ;’J‘T\l N/
H H
NH2 r O r
0]
Q' H,C CH, Q N
PO ”
~ N R\g&fq N
456; “NCH, N
H oxr H
5 1
62. The compound according to any one of claims 26-
58, wherein each Rjg is methyl; Z, is 0O; Ris is:
10

O HiC  CHs, OCH3

0 OCH,

O)\CH:), "




WO 03/ 087092 PCT/USOB/ii?SQ - 2060 00CH3 | CH3 OHNH NH2 OO O H3C
CH3 ON HH NN CH3 63. The conpound according to any one of clains

26- 5 58,walafgion2 each R19 is nethyl; R14 is H and Z2 i sPCRUSOV/IMSR |IN /O
+ 1 or 64. The conpound according to claim63, wherein Z2 10 is: O N-,~)

OH OCH3 ~rvihsz, ~rvihn, or 0O WO 03/ 08_70?86] I"j- 1q' 1!'4J3/US03/ 1. 1459: " -
CM - 207 65. The conpound according to clarm 26, wherein the conpound is
63-67 or 68.

0 0 o) ?H3

_ N CHs
H
NH2 ’ O '
O
O HC  CH, Q N

63. The compound according to any one of claims 26-

5 58, wherein each Rjs i1s methyl; Rys is H; and Z; is:

Rl

R' O
7~ N//
|
I

64. The compound according to claim 63, wherein Z,

J/ _OH __OCH,

10 is:



66. A conposition conpgasi ng a conpound according 5 tggany one of clains
1-65 or a pharnmaceutic y acceptable salt, derivatidihn prodrug thereof
in an amsonB/ogfbective to inhibit a serine pr@tgage: L aRPaT/ S0y eRsakilia
carrier, adjuvant or vehicle. 10 67. The conposition according to claim 66,
wherein said conpositionis fornulated_;§67gdninistration to a patient.
68. The conposition according to claim®67, wherein 15 said conposition
conprises an additional agent selected froman i munonodul atory agent; an
antiviral agent; asssecond &oRbOIAQr a8EcHEVLE! beas8imabsi NHhBLEOR fhe
another target in the HCV life cycle; or conbinations thereof. 20 69. The
conposi tion RV 19 €3abmMm &8, 6%herein said i munonodul atory agent is
a-, (3-, or y-interferon or thynosin; the antiviral agent is ribavirin,
amant adi ne, or telbivudine; or the inhibitor of another target in the HCV
life cycle is an i6#i bikocombodiVibel temseis2bgpal yompasad 8tcording
netalloprgtease. 70. A nmethod of inhibiting the activity of a serine

prot ease Conpr? FHY Phe Lt eplBFML oht aet PRgA sBPATERFFRELICAL bYease with a

conpound accof &b &9-4191 &Ny, ppe | i - 0
o e05/ Laa e G SRS AlrEv IR d‘?’ﬁgﬁfgéﬁg\%nﬂ%,ggﬁhg%e?ﬁ sai d

protease is aﬂmHGVH¢§f¢ﬂti%%s@Q m2hilpl ed hedrbhet perateéageanaki@Vai nf ecti on
ina 5 patie o | Si the step.of admnisteri to said patient a
HeTURELE hrattr et Rt aBhe b

conposi tion accor o Clal ording to claim72,
conpri sing
10 67. The composition according to claim 66, wherein

said composition is formulated for administration to a

patient.

68. The composition according to claim 67, wherein
15 said composition comprises 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.

20 69. The composition according to claim 68, wherein
said immunomodulatory agent is o—, B—, or Yy-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,

25 polymerase, or metalloprotease.

70. A method of inhibiting the activity of a serine
protease comprising the step of contacting said serine
protease with a compound according to any one of claims

30 1-65.



the additional step of mnistering to said patient an 10 additi onal

agent selected from an nonodul at ory agent; an antiviral agent; a second
i nhi bi t orwofo3l9€M9pr ot ease; an inhi bitor of another targetPCrrusohe4sCV |ife
cycle; or conbinations thereof; wherein said additional agent is

adm nistered to said patient as part of Sng conposition 15 according to
claim30 or as a separate dosage form 74 he net hod according to claim
73, wherein said imunonodul atory agent is a-, (3-, or y-interferon or

thymosin; said antyyirabnaogatnbg GeRaYaLhE. (aMRaLadi #8 20matchal Rhvudi ne;
the F&VTRPS £

or said |nh|b|tor of another target in yéle1s an in itor
of HCV heI|cagéote@©¢yn&raBeHCﬁrNﬁétatbbpaeéease. 75. A met hod of
elimnating or reducing HCV 25 contam nation of a biological sanple or
medi cal or |aboratory equipnment, conprising the step of contacting said

bi ol ogi cal sanple pz. medigathea baberakeiygeaHi poentnrdtthoa ¢anMposition
according to claim66. 30 76, The nethod according to claim75, wherein

sai d sanﬁlei%@ %ﬁ%?p%%%@r%§l%§lEﬁﬁeﬁtﬁpoﬁfbﬁ@@énlétﬁginggggzsﬁndlds
bi ol | r
ol ogical tisstgend suLg) ]53&1&@% HEBBEg1Aq Ok Y1 Q3608

; f ; (PCT/ rgic garnmént, a | aboratory
instrunent a | aboratory garnent, a blood or other body fluid collection
apparatus; a b'°°d7§f O%Qgrmgggééyaééggglgéo£ggglag%t95‘aLomgrls1ng

the additional step of administering to said patient an

10 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 said additional agent is

administered to said patient as part of said composition

15 according to claim 30 or as a separate dosage form.

74. The method according to claim 73, wherein said

immunomodulatory agent is o—-, B-, or y-interferon or
thymosin; said antiviral agent is ribavarin, amantadine

20 or telbivudine; or said inhibitor of another target in
the HCV life cycle is an inhibitor of HCV helicase,

polymerase, or metalloprotease.

75. A method of eliminating or reducing HCV
25 contamination of a biological sample or medical or
laboratory equipment, comprising the step of contacting
said biological sample or medical or laboratory eguipment

with a composition according to claim 66.

30 76. The method according to claim 75, wherein said
sample or equipment is selected from blood, other body

fluids, biological tissue, a surgical instrument, a
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surgical garment, a laboratory instrument, a laboratory
garment, a blood or other body fluid collection
apparatus; a blood or other bodily fluid storage

material.



