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-1-- I NHI Bl TORS OF SERI NE PROTEASES, PARTI CULARLY

NS3 - NS4 PROTEASE 5 10 TECHNI CAL
FI EL ENTI ON 15 The present invention

rel aﬁmm‘m\mmmms that inhibit serine protease
activity, particularly the activity of hepatitis C
'vi rus NS3-'NS4A protease. As-dueh, they act by
interfering with the life cycle of the hepatitis C
virus and are al so useful as antiviral 20 agents. The
i nventi on fINHIRATORS ARSERINBOAPESIRATNS  conpri si ng
t PR B HPRINO SIRRATERT § ¢ \&RUF WS 3 ge Nip4 {RFOTEASE
adm nistration to a patient suffering from HCV
infection. The invention also relates to nethods of
treating an HCV infection in a patient by

adm ni stering a conposition 25 conprising a conpound
of this invention. BACKGROUND OF THE | NVENTI ON
Infection by hepatitis Cvirus ("HCV') is a conpelling
human nedi cal problem HCV is recognized as the
causative agent for nost cases of non-A non-B 30
hepatitis, with an estimted hunan sero-preval ence of

?Ij;/" ?! ;)_bal 'CVHTEQHNC’BER%V Freeb 8k reeNaiwERirrbist ory of
patitis C : ; 0, uppi—- ., PP

17- 22he( p3e@Ent Neaenkifopuratidtdsord wompogmalss thaF be
.nfected _i.n the i_ted I . Al t

i g BT Geri Ao BFQTaasE, s AT, et Binchl
aUriikedySiodt eppatGadts dentienns NSGHNS4ANpridteans. 23 such,
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hepatitis C virus and are also useful as antiviral

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
comprising a compound of this invention.

BACKGROUND OF THE INVENTION

Infection by hepatitis C virus (“HCV”) is a
compelling human medical problem. HCV is recognized as
the causative agent for most cases of non-A, non-B
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)1. Nearly four million individuals may be infected

in the United States alone [M.J. Alter et al., “The

Epidemiology of Viral Hepatitis in the United States,
Gastroenterol. Clin. North Am., 23, pp. 437-455 (1994);

M. J. Alter “Hepatitis C Virus Infection in the United
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2 States," J. Hepatology, 31., (Suppl. 1), pp. 88-91
(1999)]. Upon first exposure to HCV only about 20% of
i nfected individual s devel op acute clinical hepatitis
5 while others appear to resqglve the infection

spont aneously. In al nost 70% of instances, however,
the virus establishes a chronic infection that

ts for 1} wa "T ur urse
SRS o L B Reatdy | Sy (0[50 TP, Tl B PR o
AR 920L- 204 10 (1994); D. Lavanchy, "d oba
Survei l | ance c

d Co | of
FbpatQQ?%,gﬁFSn x@égége(€@9%§?p %%l%bﬁgﬁaépy Pgsults

iMf ECES I BAd 1 PIALPT O R EGE1 ¥8! dcuver §ehigal i M8patitis
i nfl anmati on, which often |leads to nore severe

whskaset Bess caPReRR B EeFPHBS| shantnischépat ocel | ul ar
& t
SBUELO00B,LNC. K1 nbopas bLi e G ABGankERA GELLULA the

crobi ol ogy Reviews
6&ﬁu§2@stéﬁ9ﬂ$he$.asahronst 1afe¢ti®hphhatlBefBVbtﬂsfor

t As t Lhoth | t of .
dicatenols o e EEoh e Nar ey EFRr SRR c&epnigga
ﬁ&p§€1tp@ "6§ﬁﬁsﬁﬁﬂ8ré3989é¢y RB{oekgnat gl yppt heoe-20e

no broadly effective treatnments for_the debllltatln%
bt DYt bssPenLavar@irvni tGHeRal THervell jeneaeabaceaasral of

ﬁ%&%?ﬁg%&'? Df%30&9r§93§ep§£%EQS?desgéfg#?ygggqlﬁg§)]

Tepat ususlly Vresslts Pincrefarrenfcadd ScogreSaivesy

pp. 2451-2455 (199 N. . Kato .al . " Mo la
Bonérotar 1ihet rombiemBast pbr s i 8h; fEtedbRatFg pore
dapapesai Pahkenssaves hshien- As dearBoklepabhili s, "

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,

87, pp. 6547-6549 (1990)7. 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
and Diversity of the Hepatitis C Virus.” Proc. Natl.

Acad. Sci. USA, 88, pp. 2451-2455 (1991); N. Rato 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.

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

nonstructural (NS) proteins are presumed to provide the

essential catalytic machinery for viral replication. The
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Proc. Natl. Acad. Sci. USA, 87, pp. 9524-9528 (1990);
A. 30 Takam zawa et. al., "Structure and Organi zation
of the Hepatitis C Virus CGenone |Isol ated From Hunan
Carriers,” J. Virol., 65,_pp._1105-1113 (1991)]. The
HCV nonstructural (NS) proteins are presuned to
provide the essential catalytic machinery for viral

NSERhrictal N arEN@led-i i3 MokRidte AR derd Vet dye of the

proteol ytic cleavage of the polyprotein [R
PB‘&M%@HP&@& aar t@nSChlﬁzQ%?c rifet @al s PieRergiwral

Pg?ﬁ:eH%p%t ' tf' %:h% Yfé 0 g@%l@@rﬂrﬁﬁo&—%%% 4Ser1dne Type

ot éi nase Require eavage at the
PSA/ES nasduReiguinsed £hr ‘mre(alva,geﬁbt prhe 835/ P8I NS4/5

51933),_A" Grakow c&ﬁd%r%%%% wf of the

aelkenl Rati en of ~dAtRivEase darandent .0l ys Ot Bk ¢
Cl eavage Sites, " 3 Virol., 67, pp. 2832-2843 (1993)

VArug-drewdest Sexine ]H}’O‘t@@ma@ﬁl orPerrREmRFEI I cRf | on

Hor iR ppenflt) 2V L RS RR

vdlrol ." N$37 i A smamamot €898 ) 7 Ui Gesk bt et al. ,

Jrocessi, titis C.virus paqlyprotejn”

Foession A Hrrise sy HERCHE e s

HY 195310t 3 of NEDavaf BsaesEi NE. PhedEases ACthyi tyzgs-
that hel ps process the majori ty‘TTH__W ral enzynes,

138 i € XBUs dondiaaielesseht i alNFDrisy g gperine protease'
| \. t
nRlL R U BhhodK Al e edd el S SNEEL e

patelgeases rvi r ald 207ixdlect 677 t ypzﬁ Chieinger4024. §19%3) 1.

"E that. th Do
I\Ionst'l}h(?::”ﬁ%r% %r‘?ﬁa%tﬁf‘e N@ﬁﬁ G%I‘?Wn%e%e‘?eﬂ’?%s is

prdRidde yheiase flespasligl ofdfesSitige S@@fdnf‘i’@y of the
Cl eavages in the Viral Polyprotein", Pro
viral enzymes, and is thus considered essentlal for viral

replication and infectivity. It is known that mutations

in the yellow fever virus NS3 protease decreases viral

infectivity [Chambers, T.J. et. al., “Evidence that the
N-terminal Domain of Nonstructural Protein NS3 From
Yellow Fever Virus i1s a Serine Protease Responsible for
Site-Specific Cleavages in the Viral Polyprotein”, Proc.

Natl. Acad. Sci. USA, 87, pp. 8898-8902 (1990)1. The

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: TTans-Cleavage
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.



10

15

20

25

30

Natl. Acad. Sci. USA, 87, pp. 8898-8902 (1990)]. The
25 first 181 am no acids of NS3 (residues 1027-1207 of
the viral polyprotein) have been shown to contain the
serine protease donain of NEB that processes all four
domnstrean1 sites of the. HCV=pol yprotein [C. Lin et
"Hepatitis C Virus NS3 Serine Proteinase:

“?i.iﬁ%ﬁ%ﬁﬁ%ﬁ%sg%&%%é@gﬁ%éSa@%ifﬁéﬁ%%?188%] capged

dﬁb/Hﬁsaj&erMWManrnmmanedeﬁﬁciéﬁcgssmtuatadparayactor
NS4A, hel ps, process pof t iral enz and is
RFRRE %%%s.‘a%f%]a %%s%ﬂ 29 2T 701 Vorly 47 Viphi CRIEHE 4

ﬂf&éeé%ﬂ@@sﬁt‘ﬁgpﬁ@ﬁéééé 19nbBi 882k 0gQHS choihl®bit viral
carried out by t human i nmunod ef|C|ency Vi rus

EﬁﬂﬁﬁkaDr9¢©$%aB@ aMﬁunﬁte@taa§§1vaaﬂv@qenhsVLnaman,

R ERE Dot BORE LLRLETBR M 6lcan 2utc

antleiredungenis therapeutionditat angityhabgenterrupting
thls stage_of . the viral life che results in
eFLHTERI 1) 12t U erhigEREEivechRtEgheAPFyIFETi s- an
@ﬁéé@@%er target for drug discovery. 10 Several
potentia protease inhibitors have been described
in th%ew¢r@l E@tePFIﬁipH@VlEQ@F@ﬂSRbthMhﬁt02$18369 been

VBTl 0535" WPoRF 07793 WP 5o/ SOBAoC oo okP 6640,

VI B83 496780 ab2/ VER 8%/ 483100 /0Bb68d WoaDes0d54Pat wat
LR L b 5 h0933 2 B0 ThaBay, TooBRRsatSy wo

B poseno Meflo Shemvehetind WO, 97ll3i§o(2@ﬁ@iédF@tates
Dunsdon et al., Bioor Med. Chem Lett., 10, pp.
agﬁquQS(%@@0;76 M. LIinas-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., Biocorg. Med. Chem. Lett., 10, pp. 1571-79 (2000);

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

pp. 2267-70 (2000); and S. LaPlante et al., Bioorg. Med.
Chem. Lett., 10, pp. 2271-74 (2000)7.

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

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

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

*Side Effects of Alpha Interferon,” Seminars in Liver
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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)].
Furthernore, the current understandi ng of HCV has not
led to any ot her satisfactd?ﬁsahti-HCV agents or
treatnents. The only established therapy for HCV

Siéségs 29 ég' n&%g{gg?pl gt%*ggﬁntana;'g\%pgei jeng term

ﬂ%mk551en ah onliepafirbcsiof Vkra§9 Anmea@@sewoof

roaches and Progress,
FebbeRe, R Re NEe oR " Bnck a8l IR, phsnps o REPRL S eI G ViTus
Theeapigs-f or riapaid bkdbEol . By J. 130 E@StQ@©ﬂb%@m
gatol .11, pp. I199-1202 (1999) H L. A “Janssen
é1998) 1 suMeregevassothat pRowbertal far pAfectémvenanti-HCV

SAEE Rt St a8 Renault e al o S e

Ef f ecthusf Ahpha iBt&rﬁeédnforS&ﬂE@aéffEﬁthW%eénil HCV
sease, 273-277. 1989) and i nduce | ong . .term

FhRranEsn-; nBBiny LanEPLERH8nupPise el chasaporRic
ﬁ@téﬁegal hBtﬁEB%éQBeThﬁh§BXtb&sChb@BtﬁcHQB%&&I%% Serine

Virus Infection" , FEMS Mcrobiol. Rev., 14, " pp.
E#QtQESGSlPQQDAFPrSWbaadv@pret@érﬁﬂGgéégﬂy fsr HCV NS3

e va S

Brefeaple Aliby s DBERRTEICATEY) MBS HiBouli iy be
thefapi as. aSuthirahi Agtats, mpatﬁlbanarubeaapantueHcv
gotentlal as protease inhibitors, particularly as

grhheé- 10 protease inhibitors, and nor e particul arly

as HOV NS3  pr ot egsmvhRpi birt etis. THvesirkbgal |y, such
conmpounds may be TUSeful_as antiviral agents,

par t | EBFaPF§SaBtahnvepCyonagsavides a compound of

formulae (IA):

Ay
X// Ry
\ |
o) Rs N N w
y i
e N,/J~"“‘x<j/ ) S
R R, ©

(IA)

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

a 3- to 6-membered aromatic or non-aromatic
ring having up to 3 hetercatoms independently
selected from N, NH, 0O, SO, or S0;;
wherein said ring is optionally fused to a (C6-
Cl0)aryl, (C5-Cl0)heterocaryl, (C3-
Cl0)cycloalkyl or (C3-Cl0)heterocyclyl;
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SUMVARY OF THE | NVENTI ON 15 The present invention
provi des a conpound of formulae (IA) : OR4 0 R3 NN
w TNRS p R R (IA 20 wherein: A together with
Xand Y, is: a 3- to 6-nmenbered aromatic or
non-aromatic ring having Gp6t6 3 het eroat ons

i ndependently selected from N, NH, O, SO or SQ2; 25

wherein s t I

A0 ary ;T AD AR { S Srsarirose
(C3-C10) heﬁr&immdeyrht;lgﬁ fmbter@; n A has up to 3
substituents, seh ct ed i ndependently fromJ; J is

hal ogen, -OR n. R . od¥y, RKRF3oxGCF R 0x0,
- O bengyl, =@ Jo%gﬂgﬁpyl epeﬂlr@éyhyﬁenéé&kg,
-SR, -SCR, -S02 -000R or -CON(R )2

wher eih(BR ) ai.s -lsﬁdepeﬁ?d%t | y-SeReéct e@ (P 8rh -ﬁ@@ﬁdg@ﬂf

-Cyclﬁgﬁﬁgkypha¥%&?f2§£?ﬁo) cy§¥£%ﬁ%§48ﬁtf§ selected from:

- cycl oal kemydtedqezl, Cl12)-aliphatic, (C6-Cl0)-aryl,
(C1-C12)-aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,
[ (C3-C1l0)~cycloalkyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic,
(C6-C10) -aryl,
(C6-Cl0)-aryl-(Cl-Ccl2)aliphatic,
(C3-C10) -heterocyclyl,
(C6-Cl0) -heterocyclyl-(Cl-Ccl2)aliphatic,
(C5-C10) ~heteroaryl, or
(C5-C10) -heteroaryl-(C1-Cl2)-aliphatic;

R; and Rz are independently:

(Cl-Cl12)-aliphatic,
(C3-C10) -cycloalkyl of -cycloalkenyl,
[(C3-C10)-cycloalkyl or —cycloalkenyl]-{(Cl-
Cl2)-aliphatic,
(C6-C10) -aryl,
(C6-Cl0) -aryl-(Cl-Cl2)aliphatic,
(C3-C10) -heterocyclyl,
(C6-C10) ~heterocyclyl-(Cl-Cl2)aliphatic,
(C5-C10) ~-heteroaryl, or
(C5-C10) -hetercaryl-(C1-Cl2)-aliphatic,
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 heteroatom selected from
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(C6-C10)-aryl-(C1-C12)aliphatic,

(C3-C10) - heterocyclyl, 15

(C6- C10) - het erocycl yl - (CL- C12) al i phati c,

(C5-C10) - heteroaryl, or

(C5-C10) - het eroaryl - (CL- C12) aliphatic; Rl and R3 are
i ndependently: (Cl-Cl2)-aliphatic, 20

(C3-Cl0) - gychgal kyl L, &WQ&BahﬁeBYEhemlcally stable
[ (C3-C10) - cycl oal'Kyl” or -cycl oal kenyl |- (CI-

C12) al i plaama@gerr(em:-,cm) aryl

10 Cl Cl aI| hat 25
%} ﬁe%{ér ocycﬂ'nﬁggpen

'(06 C10) - hgtceraemec| yl - (Cl1- C12) aI i phati c,
(C5-C10) - het er oaryl or
( C5- C10) - H&Hei et y‘IalG@P%ILE'- aliphatic, wherein each

of Rl and J @nd 30, 0p8 4 NEY
substi t ut e(?%vmcqh to 3 substltuents I ndepe ndce'nt?r

sel ect ed f(ﬂﬁrﬁC]l,O)am,élr-eGGi—tﬂ)'LZ craglmhephm; c carbon
atons in and  R3 r?)'/@f%grggl %ed aﬁlhet eé atf
: : , ?P%l ently and

sel ect ed el €

chemi cal | )b;ﬁilaiﬂﬂlwshﬁﬁgﬁ@ﬁed RzltﬁmdlﬂR‘]t@rE
i ndependently hydrogen, 5 (Cl-Cl2)-aljphatic

(C3- C10) - %S&ﬂwmmlmermw.%e efted trom J;
(C6- C10) ary]eddils qg?)tcaldvmﬁaélfphamr@afb&@c@t@&s 2 R,

and R4 is i ndependently and
and R4 may be replaced by a heteroatom selected

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

Rs is (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 sulfhydryl or
hydroxy; —

W is selected from:

O 0O o Rg

Rs ORg N
; ; or Re
(o) 0] @)
wherein each R¢ is independently:
hydrogen,
(Cl-cl2)-aliphatic,
(C6-C10) —aryl,
(C6-C1l0) —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,



optionally substituted with up to-3 10 substituents

i ndependently selected fromJ; wherein up to two

al i phatic carbon atons in R2 and R4 may be repl aced
by a heteroatom selected frgmO, NH, S, SO or SO2;

R5 is (Cl1-Cl2)-aliphatic, whérein any hydrogen is 15
optionally repl aced vvi th hal ogen and wherei n any

hydrogen of~dakpg ]b,pﬁ o any term nal carbon
at om of R5(|s optlon slb5tTtuted with sul f hydryl

or hydr oxgcswm)lsetemwifom -CLD) QiRBph&SldLlﬁRG :

or 20 O O wherei.n, ea ndependent
hydr GYh. R (D) i GRALTS, POTRS. E405 By Fnt o8t Erogen
{1, O DrmRr b d Gle£12) ah | phat | ﬁltréésncé@bmcyal eebkyto) -
or -cycloal kenyl, [(C3-C10)-cycloal kyl or

5 h%%@@e‘rﬁflqlfe@l C12)-al i phati c,

8%8% {leter ocycl tl(%%l&f@)s L ﬁ*tp at%%(% with up to 3 J

s(Lﬁ‘&’ﬁJt&)éreltse;r oaryl, or
(O UL A 8 B
f or myreged frerrgvilsh Hlodud raygercat@im) e l(ihdeid -
10 T is selected from:
(C6-C10) —-aryl,
(C6-C1l0) —aryl-(Cl-Cl2)aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,
[ (C3-C10)-cycloalkyl or —-cycloalkenyl]-(Cl-
15 Cl2)-aliphatic,
(C3-C10) -heterocyclyl,
(C3-C10) -heterocyclyl- (Cl-Cl2)-aliphatic,
(C5-C10) heterocaryl, or
(C5-Cl0)heteroaryl-(Cl-Cl2)-aliphatic; or

20 T is selected from:
H zyg H
Rio R N H
\\~// 10N\~ K N
\ |S| RlO/
0, o} Rip Ryg
R1o ' 0 Ryg
H H
K N K N
R / R / \S -
10 ) 10 I )
n n
0 Rio o} Rio
HN K HN K
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5 heterocyclic ring; wherein R6 is optionally
substituted with up to 3 J substituents; Vis -C
(ONR8) -, -S(ONR8) -, or -S (0) 2N(R8) -;

wherein Re is hydrogen or (ClgCl2)-aliphatic; 10 T is
sel ected from (C6-Cl0)-aryl,

(C6-A0)-aryl-(Cl-C12)ali phatl c, (C3-C10)-cycl oal kyl
or -cycl oal kenyl, ~,,[f#C3-C 0) -cycl oal kyl or

-cyclral kenyhj.- (Cl 5 Cl2)-aliphatic,

£C3<C terosyfl yl

(C3- CL0)/ Mgt er ogySNyly- (CL- C12) - al i phat i ¢, Rqyg
( C5- Cl@)hetoer ryl," o?

Rio
( C5- ClO)heteroa]rOyI- (Ic1-Cc12) - al i phatic; or Tis
sel ected from |}/IN\R|0 N/K MoS S Rio or
11 Ro 10 RloORlo R gs0 RRoH{;,4 H K N K\ \R10-
RIO SY)n Il )n ORlcb/\B KHV K HNY
Rio
HS

R

wherein:
Rio is:

hydrogen,

(Cl-Ccl2)-aliphatic,

(C6-Ccl0)-aryl,

(C6-Cl0)-aryl-(Cl-Cl2)aliphatic,

(C3-C10)-cycloalkyl or -cycloalkenyl,

[ (C3-C1l0)-cycloalkyl or -cycloalkenyll]l-(Cl-

Cl2)-aliphatic, _

(C3-C10) -heterocyclyl,

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

(C5-C10)-heteroaryl, or

(C5-C10)-heterocaryl-{(Cl-Cl1l2)-aliphatic,

wherein each T is optionally substituted with up to

3 J substituents;

K is a bond, (Cl1-Cl1l2)-aliphatic, -0-, -S-, -NRg-,
-C(0)~-, or -C(QO)-NRg—, wherein Rg is hydrogen or (Cl-Cl2)-
aliphatic; and

n is 1-3.

The invention also provides compounds of formula

(IB):



Roll Ron 009- HKK N RoS%)n Ro R R10 10
HNS/ Rlo HOor O~ \0 Ro RRo HS wherein: R10 is:
hydrogen, 5 (Cl1-Cl12)-aliphatic, (C6-C10)-aryl,
(C6-Cl0)-aryl-(C1-C12)ali pha{é:c, (C3-C10) - cycl oal kyl
or -cycloal kenyl, [(C3-Cl10)=tycl oal kyl or

-cycl oal kenyl ]-(C1- 10 C12)-aliphatic,

(C3-C10) - het erocycl ylI ,

(C3-C10) - het erocycl yl - (C1-C12)-al i phati c,
(C5-C10) - heteroaryl, or
(C5-C10) - heteroaryl - (Cl1-C1Z) - al}
each T is optionally substlit#te
substituents; Kis a bond, \(Cl-

phatic, 15 wherein
with up to 3 J
-aliphatic, -0-,

-S-, -NR9-, -C(O-, or -C(OxXNR9-,Jwherei FaR9 is
hydr ogen or (Cl-C12)- \
0 R, N N W
V W<R5-
ol N 0 Re
Rq Ra ©
and formula (ITI):
Rit Ryt T“
N W

wherein the variables are as defined herein.

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

The invention also relates to processes for

preparing the compounds of formulae (Ia), (IB), and (II).
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aliphatic; and 20 nis 1-3. The invention al so

provi des conmpounds of formula (' B) : 10 - AY x R4

ORRNNWVRS T""VOR ORL R and formula

(1'1): R11 R11' R4 Rls Z2 Rl%ﬁ; RLRI'" R NR X2 YN

OR5 RI6 X1 O N QRI13 R13 5 R14 5 wherein the

vari abl es are as defined herein. The invention al so

rel ates topeeRPOShHt hABSRY BAtoNCEEP LS ThRenaheKe

conmpounds amd—t S may

be udick tporgEent r:eratenmwzweo‘d:e@eses tompouhé of formula

Qﬂserted into a patient, to treat biological sanples,
ch as blood, prior to admnistration to a patient,

and

A Y.
X/ R4
\ |
0 Rs N N W
y T
i N)\< O Rs
R R, ©
(IA)
wherein:

A, together with X and Y, is:

a 3- to 6-membered aromatic or non-aromatic

ring having up to 3 heterocatoms independently

selected from N, NH, O, SO, or SO;

wherein said ring 1s optionally fused to a (C6-

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

' Cl0)cycloalkyl or (C3-Cl0)heterocyclyl;

wherein A has up to 3 substituents selected

independently from J;

J is halogen, -OR', -NO,, -CF;, -0CF3;, -R', oxo,
-OR', -0O-benzyl, -O-phenyl, 1,2-methylenedioxy,
-N(R')2, -SR', -SOR', -SOR', -C(O)R', -COOR' or
-CON(R')2, wherein R' is independently selected from:

hydrogen,

(Cl-Cl2)-aliphatic,

(C3-Cl10) -cycloalkyl or -cycloalkenyl,

[ (C3-C10)-cycloalkyl or —-cycloalkenyl]-(Cl-

Cl2)-aliphatic,

(C6-C1l0)-arvl,
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for direct admnistration to a patient. In each case
the conposition will be used to inhibit HCV
replication and to |essen the risk of or the severity
of HCV infection. 15 The in tion also relates to
processes for preparing the conpounds of fornulae
(1A, (IB), and (Il). - 11 DETAILED DESCRI PTI ON OF

THE | NVENTI@Nclhg Mr%ﬁerktcumema%mm&,des a
conmpound of formula (I R& O RBRNNw v
TNORS (@31Q1Q%ZH?QQQQCYQQKhe|n A, together with X

?gdr |YngI f}a(vl ng _t 0 %Crel a]ta{)%? %epen%gﬁa?{é)mt ¢

sel ect ed fmﬁmanIWﬂeﬂbrdaaylu &@02; wherein said ring

I(ésogtllo;jﬂal Ly fuse% to aa%f—ccm%ﬁi)lw’a]oirphatic;

(C3- @gogﬂgtgg@g@ﬂﬂﬂdeﬁgidgﬁgf§n A has up to 3

substituents sel ected independently fromJ; J is

hal ogen, -(@2-ClNozlipdrsic/OCF3, -R, oxo,
(C3-C1l0)-cycloalkyl or -cycloalkenyl,
[(C3-C10)-cycloalkyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic,
(C6-C1l0) -arvyl,
(C6-Cl0)-aryl-(Cl-Cl2)aliphatic,
(C3-C10) -heterocyclvyil,
(C6-C1l0) -heterocyclyl-(Cl-Cl2)aliphatic,
(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;
wherein up to 3 aliphatic carbon atoms in R; and
R; may be replaced by a heteroatom selected from
0, NH, S, SO, or S0, in a chemically stable
arrangement;

R, and Ry are independently

hydrogen,
(Cl-Ccl2)-aliphatic, ,
(C3-C10)-cycloalkyl-(Cl-Cl2)-aliphatic, or
(c6-cl0)aryl- (Cl1l-Cl1l2)-aliphatic,
wherein each of R, and Rs is independently and
optionally substituted with up to 3
substituents independently selected from J;
wherein up to two aliphatic carbon atbms in Ry
and Ry may be replaced by a heterocatom selected

from O, NH, S, SO, or S03;
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-OR, -0Obenzyl, -0-phenyl, 1,2-nethylenedioxy,
-N(R)2i -SR, -SOR, -S02R, -C(OR, -000R or 20
-CON(R )2, wherein R is independently selected from
hydrogen, (C -Cl12)-aliphatic (C3-C10) - cycl oal kyl ..or . .._.
_cycl oal kenyl, [(C3-Cl0)-tytdoal kyl or

- cycl oal kenyl]-(Cl- 25 Cl12)-aliphatic, (C6-Cl0)-aryl,

(C3 &U %e%ég)@%yl l( ]haCEI.Zg al, hgetir? any hydrogen is

éﬁE&&ﬂéﬁl@ef@éD@&éﬁVWléﬁlhéiaﬁéhlpﬁﬂ&lﬁhereln any
(C5-Ad O-heteroaryl, or
EYErege) - Pt R bag o - @t@mc@szyn@ F@hawctermnahdcpzsbane

p nt;ly 1 :
(R D L SRS or Y S Sa g with sulthyaryl or
hyd@Bex3t0) - cycl oal kyI or -cycl oal kenyl]-(C1- 10
C12) I | hat Cl10)-aryl,

Cﬁ a??tjr fégﬁdclﬁ?%rl phati c,
_( C3(§:10) het er ocycl yp, o) Re
(C64IC10) - het er ocycl y -(C1l-C12)aliphati c,

f Rl afjd R3:is |ndepen ntly and @ptionally
substitiyted with up to substituents indepe
sel ect fromJ; 20 wher@in up to 3 aliphatic@arbon
atonswﬂgrgghaggch Re¢ is independently:
hydrogen,
(Cl-Ccl2)-aliphatic,
(C6~-C10) -aryl,
(C6-Cl0)-aryl-(Ci-Cl2)aliphatic,
(C3-C10) ~-cycloalkyl or -cycloalkenyl,
[(C3-Cl0)-cycloalkyl or -cycloalkenyl]- (Cl-
Cl2) -aliphatic,
(C3-C10) -heterocyclyl,
(C3-C10) -heterocyclyl- (Cl-Cl2)-aliphatic,
(C5-C10)heteroaryl, or
(C5-Cl0)heterocaryl-(Cl-Cl2)-aliphatic, or
two Rs groups, which are bound to the same nitrogen
atom, form together with that nitrbgen atom, a (C3-Cl10)-
heterocyclic ring;
wherein Rg is optionally substituted with up to 3 J
substituents;
V is -C(O)N(Rg)-, -S(O)N(Rg)-, or -S(O)N(Rg)-
wherein Rg is hydrogen or (Cl-Cl2)-aliphatic;
T is selected from:
(C6-C10) ~aryl,
(C6-Cl10)-aryl-(Cl-Cl2)aliphatic,
(C3-C10) ~cycloalkyl or -cycloalkenyl,
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15

R3 may be replaced by a heteroatom selected from O,
NH, S, SO or S02 in a chemcally stable arrangenent;
R2 and R4 are independently 25 hydrogen,
(C1-C12)-aliphati c,

(C3- C10) - cycl oal kyl - (C1- CI2)Y4ali phatic, or
(C6-Cl0)aryl -(Cl-Cl12)-aliphatic, wherein each of R2

and R4 is inde ent | 0 gpti i tyt-ed
with up to[(?% Jgﬁbrbgt—ictyuegn%gq(lyﬁdeoglgn ﬁ%/é/]é]g%jedéélr om
J;  whereiol2yp-dld ghexiad,i phatic carbon atons in R2

and R4 may be replaced by a _heteroatom selected from
0, NH, S, (€8-Gl ststepgervily (C1- C12) - al i phati c,
wher ei n aﬂlt3ﬁﬂrd%g_q{bﬂe°roc%%13ﬁﬂaddﬂ-éfﬂ acehyd i,

hal ogen, and wherein any "hydrogen or hal ogen atom
bound to d®p-tErhihetiesmhan atomof R5 is optionally

substi t ut ed, . ul f hydryl. o droxy:. Wis
sel ected f(?: rﬁctl%%e(sell)s(oaﬁy%l—J{qldi%{%)r_%yp%a%% or
wher g Aseadl fLAidds frwependent|y: hydrogen, 10
(C1-C12)-aliphatic, (C6-C10)-aryl,

H

(C6- C10k- ary Cl-Cl2)aliphati c
R
C/\\O Rio , g Rio ™ \"/ R
RlO RlO [ o Rlo 10 ,

SN

wherein:
Rip is:
hydrogen,
(C1l-C12)-aliphatic,
(C6-C10) ~aryl,

oxr



10

15

20

25

(C3-C10) - cycl oal kyl or -cycl oal kenyl,

[ (C3-C10)-cycl oal kyl or -cycloal kenyl]-(Cl1 15
Cl2)-aliphatic, (C3-Cl10)-heterocyclyl,

(C3-C10) - het erocycl yl - (C1- ClZ% al i phat| c,

(C5-C10) heteroaryl, or

(C5-C10) heteroaryl (Ci1-Cl12)-aliphatic, or 20 two R6

groups, [ boun rogen atom
Groups, G855y 0Rund 1, e sagE mLLazen ator

het erocycl (e3+tng) m@@n@amkﬁﬁ bg opytoBahk¥nyl,
substituted with r)J 0 substituents; 25 V'is -C
(O N(R8) -[<C%rFé9 NFVR%?alkY%rOrs-ewylzmlkﬁsyll (C1-
wher ei n R8ci§) ggsﬁgg ar (C1-C12)-aliphatic; Tis
sel ected from % 5L aryl,

(C6- C10) - akgB - CI:Q)GmE)tarophaﬂ.yﬁ;, 30

T TR ST —

012)-a|iphaQBCC10¢3h61@}oa@y@rO@yclyl
(C3-C10) - heteroc }'/X (C1-C12)-ali ghatl c,
(CB C10) het €Poat p @Feroaryl (C1-C12) allphatlc,

NI L RS
oJ substituents;

K is a bond, (Cl-Cl2)-aliphatic, -0-, -S—-, -NRg-,

to

-C(0)-, or -C(0)-NRg-, wherein Rg is hydrogen or (Cl-Cl2)-

aliphatic; and

n is 1-3.

In another embodiment, the invention provides a

compound of formula (IB):

A Y.
X// Ry
\ |
0 R, N N W
y e
77 N//l‘\‘jgi/ O Rs
R1 R2 ©
(IB)
wherein:

A, together with X and Y, is:

a 3- to 6-membered aromatic or non-aromatic

ring having up to 3 heterocatoms independently

selected from N, NH, O, S, SO, or SO;;
wherein said ring is optionally fused to a
Cl0)aryl, (C5-Cl10)heterocaryl, (C3-
Cl0)cycloalkyl, or (C3-Cl0)heterocyclyi;

(Cé6-
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O RM O RoRo HH /KN/KNRoROS)nlIl )n

O 0O ROHNKHW K RoRo 00 HRLOOO)n R10
RIO HOor to O 0 RRo RIO HS 10 wherein: RO

s: hydrogen, 15 (Cl-ClZ)-g%éphatic, (C6-C10) - aryl,

- 15 - (C6-Cl0)-aryl-(Cl-C1 | Tphatic,
(C3-C10) - cycl oal kyl or -cycl oal kenyl ,

[ (C3-C10) - Gy« kyl -cycl oal = z

C12) - ai i propreoty ¥ Rt Re s S fhsits selectea
independently from J. and wherein the 5-membered

Ri o
0O R
Rio

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;

J is halogen, -OR', -OC(O)N{R'),, -NO,, -CN, -CFj3,

-0CF3, -R', oxo, thioxo, 1,2—methy1enédioxy, 1,2-
ethylenedioxy, -N(R')z2, -SR', -SOR', -SO03R', -SO2N(R')2,
-SO3R', -C(O)R', ~-C(O)C(O)R', -C(O)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, -(CH2)0-2NHC(O)R', -N(R')N(R')COR',
-N(R')N(R')C(O)OR', -N(R')N(R')CON(R')z, -N(R')SOR',
-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'),,
-C(O)N(OR')R', —-C(=NOR')R', -OP(O) (OR')z, -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 non-
aromatic ring having up to 3 heterocatoms independently
selected from N, NH, O, S, SO, or S0, wherein the ring is
optionally fused to a (C6-Cl0)aryl, (C5-Cl0)heterocaryl,
{(C3-Cl0)cycloalkyl, or a (C3-Cl0)heterocyclyl, and
wherein any ring has up to 3 substituents selected
independently from J;; or
each R' i1s independently selected from:
hydrogen-,
(Cl1l-Cl12)-aliphatic—,
(C3-C10) ~cycloalkyl or -cycloalkenyl-,
[(C3-C1l0)-cycloalkyl or -cycloalkenyll-(Cl-
Cl2)-aliphatic-,
(C6-Cl0) -aryl-,
(C6-C10)-aryl-(Cl-Cl2)aliphatic-,
(C3-C10) -heterocyclyl-,
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(C3-C10) - heterocycl yl - (C1-C12)-al i phati c,
(C5-C10) - heteroaryl, or

(C5-Cl10) - heteroaryl - (C1-C12) -al i phatic, wherein each T
is optionally substituted mnag up to 10 3 J
substituents; Kis a bond, Cl2)-aliphatic, -0-,
-S-, -NR9-, -C(O-, or qq NR9-, wherein RO is

hydr ogen Or(Cé'Célg-Z}]etéEbE%ﬁ#Qh (émdcmzbaﬂg%at&% AL
anot her enbodi nent, the invenition provid compound
of fornul af @EBylotﬁMetXR¢aerR3 RN w R5' NOR5 10

R R2 IB) 0 rei n i Ss:
23 to o fSrner I Brbrrtre R RER o e ey
hharegnuB thas hﬁtEboatQﬂbstmdﬁéﬁﬁdeﬁbﬂéct%aleCted

m N, _NH , SO, or SO2; 25 wherein said ring is
g?%ﬁ%@?9t%ﬁs§H°WoJa'(¥%d C10) aryl ,
C5- t { - -
§C3 %28) Et%ocy%ﬁlyl ﬁ CT’l/ﬁéerel n Aﬁas l}\gﬂto CFs,

sOBEL tUent ol e@ILJeCEiXOA ntepeneicn ] gnédoomy - alld2—
YOS PLREDE D, BRR §Y —srRY, -SOR', -SOR', ~SOMN(R'),,
-SO3R', -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'),, -OC(O)N(R')2,
-C(S)N(R')2, -(CH2)p-2NHC(O)R', -N(R')N(R')COR',
-N(R')N(R')C(O)OR', -N(R')N(R')CON(R'),, -N(R')SO;R',
-N(R')SO2N(R'),, -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'),,
-C(O)N(OR')R', -C(=NOR')R', -OP(O)(OR')3, -P(O)(R'),,
-P(0) (OR'")2, or -P{O) (H) (OR").
R; and Rz are independently:
(Cl-Cl2)-aliphatic-,
(C3-C10) -cycloalkyl- or -cycloalkenyl-,
[(C3-C10)-cycloalkyl- or -cycloalkenyl]-(Cl-C12)-
aliphatic-,
| (C6-C10) -aryl-,
(C6-C1l0) -aryl-(Cl-Cl2)aliphatic-,
(C3-C10)-heterocyclyl-,
(C6-C10) -heterocyclyl-(Cl-Cl2)aliphatic-,
(C5-C10) -heteroaryl-, or
(C5—ClO)—héteroaryl—(Cl—C12)—aliphatic—,
wherein each of R; and Ry is independently and
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 SO; in a chemically stable arrangement;
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ring to which Ais fused has up to 4 substituents
sel ected i ndependently fromJ; and 5 wherein X and Y
are independently C(H or N, J is haI ogen, -OR,
-OC(ON(R )2, -N®2, -CN, - % -R , oxo,

t hi oxo, 1, 2-net hyl enedi oxy, 2- ethylenedloxy,
-N(R) 2, -SR’ -SOR, -S02R, -SO02N(R)2i -SO3R,

S3EndARREHRENOT ST, T

C(S)N(R'hyﬁrog(%@HZ)O 2NHC(O R, -N(RI)N(RI) CORI,

“N(RI) N RINR)CON(R )2, -N(R )SCRR
, EN() ( éliﬁ((%gfzallﬂg’ﬂ (O))OR (-N()RI)C(O§RI,)

-N(RI) C( S B3 ~ 1) Re)/lehMkRL-) —dﬂ(le—)aQXl@)Hﬁ(tRId—Z, orl5

-0 N ORICFRC10) SEpandRL-FR2) -l apeB iR )2, - P(O)
R )2, wﬁeg_f n( ggc}l %'f ?ﬁ ﬁé{q{ (1@ :L(nqgﬁen émﬁrye'arﬁd

two R groups together w e atons to whic
opkéochelihg Babsitd t3tedo withnepbdoed smudrsdtiitoicgrtsnon 20
aromati.c r 0 het er oat ons i ndependent|y

1§gpggpg8nphgmslq eﬁﬁ%do%rg,m ® or SO2, wherein the

ring is Qﬁbk@&@lbb fres edot @1aphEt-iel @¥n atoms in R
(C5- C10) het er oar (C3-C10) cycl oal kyl, _or a

apésRclr@a}yﬁeb@réeyifWﬁd hrde WAkPEPAtamy SPlRGtRAs fupmt g, N,
substjt uent el ected 25 independently fromJ2; or

NgécE’R%bl s%?n gf)endently sel ected from hydrogen-,

(Cl- C12) - &i phat(Cﬁ: ¢l2(e31pbatigel wahky:hnoany hydrogen

ctoal kg g cle‘%l 1%’10 cI oaI k

L5 PR AP FePaR: S
terminal carbon atom of Rs is optlonally substltuted with
sulfhydryl or hydroxy;

Rs. is hydrogen or (C1l-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 i1s optionally substituted with

sulfhydryl or hydroxy;

W is:
0 o o) Re
J\”/RG /u\”/ORG /“\”/N ~
O o] O
Rig
—B

\

Rig

wherein each Rg is independently:
hydrogen-,
(Cl-Cl2)-aliphatic-,
(C6-C10) -aryl-,

oxr
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(C6-Cl10)-aryl -(C1-C12)aliphatic-,
(C3-C10) - heterocyclyl -, 17 -

(C6- C10) - het erocycl yl - (C1-d 2) al i phati c-,

(C5-C10) - heteroaryl -, or _ 44

(C5-A O-heteroaryl -(C1l-C12) - allphatlc- wherein R
has up to 3 substituents selected 5 independently

fromJ2; ém@—&ZOI)SaB@llogen,—c1@F)Ta111:@Ié(t@d\l( R)2, -N&,
oxo0,_ thi oxo,

-CN, -CF3,
1, 2- net hyI 8%561‘1(9>2yCY£12>a1é<ﬁny|Oéfnerdwésapa1~1<ﬁ(fml)~z -SRI,

: g(og) o0 %%83 8§CH§6(1§) %k%’l gﬁ 0%@010(?@(1%%1& (C1-

-O(Q R, C1Q() OpRIiRNR2.1c-0C( O N(R ) 2, -C(SN(RI)2,

Fxl?leg R|( éﬁ?&%@%‘h‘at Q)C %(Fi&)]) CO\I( R)2, -N(R)S®R

-N(R )502 NCB-c12,) —h@(t%lrb@&@)lﬁﬁ’ - (cINdR 2)C@DiRhatic-,
-N(R S)RI - SRI)C(O)N(RI)Z -N(RI)C(S)N(RI)Z 15
-N(COR”)C(QQ CIN) GREpRO2TYAN, =NH) N(R ) 2,

SO oy O o

R3 areroi Rdep;mmdlpmi I whlcQ'JCh-I(élz)owid pleattlce sani) nltrogen

=0 €1t rodity ot e FAEH 2. 1ot -

heltieplaiicai.c (1@6@@10) aryl -
( Co- ClO) aryl-(C1-C12)ali hatlc- 25
( C3- Eﬁé{é%oéycpyplona ly substituted with up to 3 J

%@gig%%% Rerocyclyl (C1-C12) al i phatic-,
eteroaryl -, or
each Rjg is independently -OR'; or the R;g groups
together with the boron atom, is a (C3-C10)-membered
heterocyclic ring having in addition to the boron up to 3
additional heteroatoms selected from N, NH, O, S, SO, and
SOz;
V is -C(O)N(Rg)-, -S(O)N(Rg)-, -S(O)2N(Rg)-, -0S(O)-
-08(0)2~, -0C(0O)~-, or -O-;
wherein Rg is hydrogen or (Cl-Cl2)-aliphatic;
T isf
(Cl-Ccl2)-aliphatic-;
(C6-C10) —aryl-,
(C6-C10)~aryl-(Cl-Cl2)aliphatic-,
(C3-C10) —cycloalkyl or -cycloalkenyl-,
[(C3-C10)-cycloalkyl or -cycloalkenyll-(Cl-Cl2)~
aliphatic-,
(C3-C10) -heterocyclyl-,
(C3-C10) -heterocyclyl- (Cl-Cl2)-aliphatic-,
(C5-C10)heterocaryl-, or
(C5-C10)heteroaryl- (Cl1-Cl2)-aliphatic-; or



(C5-A 0)-heteroaryl -(CLl-C12)-aliphatic-, wherein each
of Rl and R3 is independently and 30 optionally
substituted with up to 3 substituents independently
sel ected fromJ; wherein up_t9,3_aliphatic carbon
atons in RL and R3 may be rep?aced by a heteroatom
selected fromO, N, NH S, SO or S02 in a chemcally
st abl e arf ang nt; - 18 - R2 and R4 are

|%§ependqptly hyd%pgen-, -allphatlc-
oal kyl - 6%1\512 ¥phati c-,
&\bary - - C12) - al fjphat i V\,herElon e
and 4 1's Rpdepefident |y and <Opt i Brral |y subst e Ryp

with up to 3 substituents independently seledied Rroom
J; wherein up to two aliphatic carbon atons in R2 10
and R4 may bg rep ed by a heteroatom elec d from
S02; RS i C1 tic,
is optmgﬁ/ffl\ é%la with

m,any term nal cjar bon/at
is optionall yRsubst|ituted with 15 swl f hggyyl
hydroxy; R5. i ogen o (Cl-Cl2)-aliphati X
wherein any hydrogemyys optgonally replaced\Mﬁﬂg// ™~
hal ogen, and wherein |gny hydrogen or hal ogen at

bound to any term nalo carbon atomof R5 is optignally

substituted with 20 sul fhydryl or hydroxy; Wis: OO
Ols

RlD ’

H

10/ \ / | R
//\\ ) \ Rio

n
Rio
HO

NN,
//\\ 10



R6 OR6 NRs ; or OO/R18 B R18 25 wherein each R6
i s independently: hydrogen-, (Cl-Cl12)-aliphatic-,
(C6-Cl10)-aryl-, 19 - (C6-Cl0)-aryl-(C1l-Cl2)aliphatic-,
(C3-C10) - cycl oal kyl or -cycl oal kenyl -,

[ (C3-C10) -cycl oal kyl or -cycl oal kenyl]-(C1-
Cl2)-aliphatic-, 5 (C3-GL0)-heterocyclyl-,
(C3-C10) - heterocycl yl - (C1L-Cl12)-al i phati c-,
(C5-C10) heteroaryl -, or

(C5-C10) heterqaryl - (Cl1-C12)-al i phatic-§ or

groups, i ch Brfe bound to theKame pixog 10 atom
/f/oﬁs t og€ ith that niRygogen affom a - C10) -
Rid het er flcycl i ¢/ g wherein R6 is offtiona/ly §n
subst i|jt ut eg with]’0p to 3 J substituentBio each RI8 is
i ndep&ndent Yy - ; or the R18 groups 15 tmget h%K\
wi th the boron B¥qm js¥a (C3-Cl0)- nenbered S Ryp |
heterocyclic ring hging iRiaddition to the bordn\yp
to 3 additional hetgyoatons selected fromN, NIQ, 0, S,
SO, and 502; Vis «C (ONR8) -, -S (O N(R8) -, -S
(O 2N (R8) -, -0s (0) -, '
H %
N K N
///K\\\g// ng// S
Rig 47‘\ )
" )n ¢ o
0 Rlo 10 o
HN
HN K ~
Y Y
5 o)
wherein:
Rip 1is:
Hydrogen-,

(Cl-cl12)-aliphatic-,
(C6-ClL0)-aryl-, |
(C6-C10) -aryl- (Cl-Cl2)aliphatic-,
(C3-C10) -cycloalkyl or —cycloalkenyl-,
[ (c3-C10)-cycloalkyl or -cycloalkenyl]l-(Cl-
ci2)-aliphatic-, .
(C3-C10) -heterocyclyl-,
(C3—C10)—heterocyclyl—(Cl—Cl2)-aliphatic+,
(c5-C10) -heteroaryl-, or
(CS—ClO)—heteroaryl—(Cl—ClZ)—aliphatic-,
wherein each T is optionally substituted with up to
3 J substituents;
K is a bond, (Cl-Cl2)-aliphatic, -O-, -8-, -NRg-,
-Cc(0)-, or -C(0)-NRs-—, wherein Ry is hydrogen or (Cl-Cl12)-

aliphatic; and



20 -0 (O 2-, -CC (O -, or -0-; wherein R8 is
hydr ogen or (Cl-Cl2)-aliphatic; T is:

(Cl-C12)-aliphatic-; (C6-Cl10)-aryl- 25
(CB-CJO)-aryI-(Cl-ClZ)aIiphg%lc- (C3 C10) - cycl oal kyl
or -cycloal kenyl-, [(C3-C1 cycl oal kyl or

-cycl oal kenyl ] - (C1-C12)- aliphatic-,
(Cs-glg%-megerocyclyl 30

(C3-C10) - het er ocycl yl - (Cl Cl12)-aliphatic-,

( Co5- T10yhEt enogigir- em@pdlment the invention provides a
C5 Cl teroaryl - C12) - allphatlc or Tis: - 20
RdE BofoeriGEn

10

mPPFP CHUNARIOSN'R /-K N O R10 R10 10 R10 0
RRo Rro O RoHH KNKN S Rlo R1L 0 )n 11 0 Rlo |
Rro/)n HNK R o KRlo Il O
Ryy Ry Ra
Riz_ N W
Ri R Re \ \\1<::
Rs
X N O 5
o) Rz Rys'
5
(I1)
wherein:
X1 iS -N(Rzp)-, -0-, -S-, or -C(R')2—;
X2 is _C(O)—I _C(S)—I —S(O)_I oxr _S(O)Z—
W is:
O O O O
R
/“\ ;/“\ ; pd 17
/“\Rw' ORy7 CF3R47 /“>(\T
F F Rq7
15



5

10

15

20

H KNROoOR RoOO)nRRIOto Ro R o HN K HO HS
SRlo /\0 521 H HKNKN RIO Ro)n)nORO O
RRo HNK HN "SSKRRo\RRo SOO0OOHHKN RL OKSN RL
OV Il )n 00 RoRo HNKHNY KRoor Rio 00
wherein: R10 is:
O O O O 0] 0]
R
; ; ST
JW/U\RW /u>(“\R17 N
o) F F o) Ry7
O O
Rig 0] 0]
/R17 —B/ l ”
ll\l \ | (O)mRa7 T—(O)me
i R181 ’ ] h
FF Ry (O)mR17 R (O)mR17
—P—(OWRyy | QP N Rer
—S—R — AL ¥ A
(O)mR17 g K
0 (0]
O O O O
P WY Py
N_S—R17 ; N S N nq7
H H
0] : 0]
o g
N—-S——R17; or N S N N7 7
H H H

mis 0 or 1;

each Rj; 1s independently:
hydrogen-,
(C1-Ccl2)-aliphatic-,

(C3-C10)-cycloalkyl or —cycloalkenyl-,
[(C3-C10)-cycloalkyl or -cycloalkenyl]-(Cl1l-Cl2)-

aliphatic-,
(C6-C10) ~aryl-,

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

(C3-C10)-heterocyclyl-,

(C5-C10)heterocaryl-, or

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

(C5-C10) heteroaryl- (C1-C12)-aliphatic-,

or
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5 Hydrogen-, (Cl-C12) -aliphatic-, (C6-Cl0) -aryl-,
(C6-C10)-aryl-(Cl-C12)aliphatic-, (C3-C10)-cycloalkyl
or -cycl oal kenyl -, 10 [(C3-C10)-cycl oal kyl or

-cycl oal kenyl ] - (C1- C12)-ali%hatic-,
(C3-C10) - heterocyclyl -, ~ -
(C3-C10) - heterocyclyl -(d -Cl12)-al i phatic=,

( G5 C10) ~het |- 1 .

( C5- 8%8% it §?§§?§y-{’8§?&§ﬁeaf"f’p St F8. FPeREFS RSESR=
dlcirs_ptrimonaldersihstitteh wititugyarn ), a (C3-C10)-
b et taret it 9 A e AP e
AtdrReEen W Lo GHA: ri A alidhatdabo el &2t ed NEdcd N,

1-3. 1n yet another enbodi nent, the invention provides
Nit, onpourf ofarfdbrSfzlia (11): R11 R11' R4 RZ2 R12 | W

Is RIBU2 AR, el RifodkteQel MR B33 o

R15
substituents;

each R;s 1s independently -OR'; or both OR' groups
together with the boron atom, is a (C5-C20)-membered
heterocyclic ring having in addition to the boron up to 3
additional heteroatoms selected from N, NH, O, S, SO, and
S02;

Rs and Rs» are independently hydrogen or (Cl-Cl2)-
aliphatic, wherein any hydrogen is optionally replaced
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
bound is a 3- to 6-membered ring having up to 2
hetercatoms selected from N, NH, O, S, SO, or S0;; wherein
the ring has up to 2 substituents selected independently
from J;

Ry, Ri:, Ri1, Ri1', Riz, and Ri3» are independently:

hydrogen-,

(Cl1-cl2)-aliphatic-,

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

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

(C6-C10) -aryl-,

(C6-Cl0)-aryl-(Cl-Cl2)aliphatic-,

(C3-C10) -heterocyclyl-,

(C6-C10) ~heterocyclyl-(Cl-Cl2)aliphatic,

(C5-C10) ~heteroaryl-, or
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(1) wherein: 10 X1 is -N(R20)-, -0-, -S-, or

-C(R)2-; X2 is -C(0)-, -C(S) -, -S(0)-, or -5(0)2-;
Wis: 000 0 RI7 "'KRL7 ' ORL7' CF2RI7' )CN F F |
R17 1500 0 0 RI7 RL7 RIZ;ORL7 --ly N -y R7 |
RL7 00 0 - 23 oooooorr> Rl7 RL7 RI7 OF F O

RL7 OO0 RL7 / RI8 || N \"P (OnRL7 \/-Fj-(OnR 7
R18; | | kck- &6)@%&%&&%@(@612@—(&@1@3&%&6— A\ ok

O NR17 -SR17 S-R17 O nR17
R; and Ry 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
the ring has up to 2 substituents selected independently
from J; 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
the ring has up to 2 substituents selected independently
from J; or
R;3 and Riz+ 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
the ring has up to 2 substituents selected independently
from J}
wherein each of Ri, Ri+, Rii, Rizr, Riz, and Rj3» is
independently and optionally substituted with up to 3
substituents indépendently selected from J; and wherein
any ring is optionally fused to a (C6-Cl0)aryl, (C5-
Ci0)heteroaryl, (C3-Cl0)cycloalkyl, or (C3-
C1l0)heterocyclyl; and wherein up to 3 aliphatic carbon
atoms in each of Ri, Ri', Rii, Riirr Riz, and Ri3» may be
replaced by a heteroatom selected from O, N, NH, S, SO,
or S0; in a chemically stable arrangement;
Rz, Ra, Riz, and Rpp are independently
hydrogen-,
(Cl-Ccl2)-aliphatic-,
(C3-C10)} -cycloalkyl-,
(C3-C10) -cycloalkyl-(Cl-Cl2)-aliphatic-, or
(C6-Cl0)aryl-(C1l-Cl2)-aliphatic-,
wherein each R;, R4, Riz, and Ry is independently
and optionally substituted with up to 3 substituents

independently selected from J;
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OO0 N\S R17 ; N\S NRI7 HHHOO OOl 11
NS-R17 ; or NSSNRLI7 HHH 10 mis 0 or 1; each
RL7 is independently: hydrogen-,
(Cl1-C12)-aliphatic-, (C3-CLQ) -cycloalkyl or

-cycl oal kenyl -, 15 [(C3 C10)-cycl oal kyl or

-cycl oal kenyl ]-(C1-C12)- aliphatic-, (C6-Cl0)-aryl-

(C6-C10) - %m@réﬁawﬁﬁakﬁmﬂgﬁﬁlibhatlc carbon atoms in R,
(C3-C10) - heterocyclyl -, 20

R C3RC10 jprite tRen 0BFE | e - :(@;Ll@qagi bYi phhereroatom selected

f%%l élogl\ﬂeteroaryl (’Cf—rcfﬁz-"al |rphatic-, or - 24 two

R17 @oupsd b tbgetiebouwidht ahiche tomae toi twhd@®n they are

ato formtaqgether with that njtrogen ato a
rgc r?gertéﬁ HetbrERRET < ML Trad n%j'it_no 20-

n@f@éﬂéw Hla the Digr agen dindbd-agdii anal 5
het eroat ons selected fromN, 5 NH, 0, S, SO and S02i

aardaEne 1RKY A m&ma%/lcsmmwmm up to 3 J
substi tuenhs. each RIS Jndepepdent 'é/ycfP&rrB?g} hRem,

groups
each ring is linearly fused, bridged, or spirocyclic;

wherein each ring is either aromatic or
nonaromatic;

wherein each heterocatom in the heterocyclic
ring system is selected from the group consisting of N,
NH, O, S8, S0, and S0;;

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

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

R;2 and R;3 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,
each ring is linearly fused, bridged, or spirpcyclic;

wherein each ring is either aromatic or
nonaromatic;

wherein each heterocatom in the heterocyclic

ring system is selected from the group consisting of N,

"NH, O, S, SO, and S0;

wherein each ring is optionally fused to a (Cé6-
Cl0)aryl, (C5-Cl0)hetercaryl, (C3-Cl0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and
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together with the boron atom is a (C5-C20)-nenbered
10 heterocyclic ring having in addition to the boron
up to 3 additional heteroatons selected fromN, NH
0, S SO and S@; R5 and , _are independently
hydrogen or (Cl-Cl12)- aliphatic, wherein any hydrogen
is optionally replaced 15 with hal ogen, and wherein

any ternmpal.canbon; gt eAhbSnhapt hgnabl ¥ substlituleds
wi th sul fhydryl or hydroxy, and wherein up to two

salephadlcn@apbodeatbmsfnam Be p&placed by a

het eroat o C from

R5 afhtt ﬁé@ %@%&10 “Wth "f”ﬁ '\k ?tgnv\f’n ch %:éy aFlég{l PA i
bbaHAdEbBmaa 35-t Qoﬁanﬁﬂbﬁéﬁdeﬁreﬁgmbaw—ng augs—t @o2 20-

heteroatons selected fromN, NH, r. S02;
neRERERA Pine PFnd ﬁast8p290m9m§@5§§lFﬁénF§ dect ed

c§g§8828§§8t6¥ hggggbéycth'rBhg'sB&%elel,, R13, and

re i ndependently : 25 hydrogen-
(CI C12) - ehepkani cin tlflesbd;tO)mdycttrealcmll@r ring system,

cl oal keny C10 al kyl
B ECFOaPKk ey 1 PRI L9 O | BRACRES, g0 spirocyelic;
(C6-A O - ph¥kein é@@hCithaﬁ.)é| e(leheela)c@&namﬂiai ioa-
(C3-C10) - heterocycl yl -,
neegremgy+hét erocycl yl - (C1-Cl12) al i phati c,

(C5-Cl10) - ﬂ BLEL9Ar ¥heh Bkbrerddtom in the heterocycllc
(C5-C10) - heteroaryl -(Cl-Cl12)-aliphatic-; or RL and R1,

rtiogesirecewi i sleéeatt@da tfaromhitdle m@yapalc@nswlmdlq ofaN,
N%, bg glng ere% gbng having up to 2

wherein each ring is optionally fused to a (Cé6-
Ccl0)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

Ri1, Ri2, and Rj3 together with the atoms to which

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;

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, 0, S, SO, and SO3;

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; ox
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heteroatons selected fromN, NH, 0, S, SO or SQO2;
wherein 5 the ring has up to 2 substituents selected .
i ndependently fromJ; or R11 and R11, together with
the atomto which they are jgound is a 3- to
6-menbered ring having up to 2 heteroatons sel ected
fromN NH 0, S, SO or SO2; wherein 10 the ring has
up te,2 subsk,tuegksnhsel Retrdthadependentl yhithokhdy are
or R13 and R13, together with the atomto which they
beuad BOEAda $-a t & ¢ lsaEReEesd MomRg havidng t&p ?too- 2
n&ﬁ&%&%@t%&s S%&e%$@ﬁ tﬁé“@d“méﬂﬁef%df%rfaa

erein the ring has up to 2 substltuents selected
oamﬂmm:gndém loyx: Hertmnal:yqﬂher e:mmge@tmt@‘m R1, Rl., R11,

R11, , d .R13,. d t |
substi t ut g’alae\nﬁetlﬁl upmt n epenc(if Yﬁi‘&‘ﬁ ona q%’,stem,

sRheehied filkomiheaand, Wigfei,n b%qaiajaa,r i0Yg drsi repdyainal ;| y
fused to a (C6-Cl0)aryl, (C5- Cl0)heteroaryl,
( C3- C10) cy@aﬁlﬁyleaqh nigw e Gikdes GERRdiic A1

I to 3 aliphatic carbon atons in each of Ri,
n\g%%r%ﬁ%fli% , R13, and R13 , may be replaced by a
het er oat omlmdeaai emhcftr dretBradd tdsH, 1nS tIsOhetferycyRALd n

a Chg“g’lé qlq{j)éﬁ::? e aré[ %nbn&ghé giSip FondFrind Uk ,

NHG10713),- dld phatd cso2 (C3- C10) - cycl oal kyl -, 30
(C3-C10)-c cl oal kyl - (h 1- C12) -ali phatic-, r

( CB- C10) aMfiSqeGR GBOR alifshdis CRTipRY el st t@a (C6-
ity B AR S0 ied diignapdentddLang QR OB, or (c3-

up to 3 substituents
Cl0)heterocyclyl; and

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

R; and Ri;3 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
carbocyclic or heterocyclic ring system;

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

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 SO:;

wherein each ring is optionally fused to a (C6-
cl0)aryl, (C5-Cl0)heteroaryl, (C3-Cl0)cycloalkyl, or (C3-
Cl1l0)heterocyclyl; and

wherein said ring has up to 6 substituents

selected independently from J; or
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i ndependently selected fromJ; - 26 wherein up to two
aliphatic carbon atons in R2, R4i Rl12, and R20 may be
repl aced by a heteroatomselected fromO, N, NH, S,
SO, or S02; or R11 and R12 gether with the atons to
which they are 5 bound forfira 3- to a 20-nenbered
nono-, a 4- to 20- nenbered bi-, or a 5- to

20- mgbey gdp Lr "t'o@é%&ﬂe% w&%hb%g&éc il RELRIHRGY HHS, are
ring systen wherein, in the bi- angltrl-cycﬁlc ring
bsyatiefiprmeac8ri ng ias 2B-meabley eusehohr iadded, tar 24-

spjrocycli.c; 10 wherein each ri [ i t.her ar.omatic
SReHaPomat T Swhdret eacHeMEEE Ch o 1Y EHE
cheberoeyeki or hicRGreyvSiand $isel e8isedn;r om the group

consisting of N, NH, 0, S, SO .and 502; 15 wherein
each ri ngwWhereani . ofal [ohef bded ang FTECEYRLE) &rylg system,

B Reter aey CroFE G RETs) BaERReY or Radivclis

subst it uenhereiel eatodd riindependdrithey farmmalkicoror20 R12
and R13 together with the atonms to which they are
DEBERAMRAS!Mia 4- to a 20-nmenbered nono-, a 5- to 20-

nmenbered Riheresdh 2afh thetr2@vaRERened tid Hatdddeyclic

carbocyclic or heterocyclic ring system wherein, in
ipg biy'stemd itsr isedysitied Mreg Sast ROV T aayls fijnkp afs N,
g near Ls¥ fpsed, Prdglged, or spirocyclic; wherein each

Fi'ng’i § e tHer aroméfic or nonaronatic; wherein each
het er oat omhieretilme daethenrdeycliisc optionally fused to a (C6-
Cl0)aryl, (C5—C10)heteroaryl, (C3-C10)cycloalkyl, or (C3-
Cl0)heterocyclyl; and
wherein said ring has up to 6 substituents selected -
independently from J; or

Ris is -H, -S{O)R', -S{(O)2R', -C(O)R', —C(O)OR'{
—~C(O)N(R')3, -N(R'")C(O)R', -N(COR')COR', -SO;N(R')j,,
-S03R', -C(O)C(O)})R', -C(O)CHC{(O)R', -C(S)R', -C(S)N(R')3,
—(CH3) g-2NHC (O)R', -N(R')N(R')COR', ~N(R')N(R')C(O)OR',
-N(R')N(R'")CON(R'),, -N(R')SO,R', -N(R')SON(R')3,
-N(R')C(O)OR', -N(R')C(O)R', -N(R')C(S)R',
-N(R')C(O)N(R')2, -N(R')C(S)N(R')2, -N(COR')COR',
-N{OR'")R', -C(=NH)N(R'});, -C(O)N(OR')R', -C(=NOR')R',
-OP(0) (OR')2, -P(0O)(R')2, -P(0O)(OR')2, or -P(O)(H) (OR');

Ris and Ry are independently halogen, -OR',
-OC(O)N(R'),, -NO, -CN, -CF3, -0OCF3;, -R', oxo, 1,2-
methylenedioxy, 1,2-ethylenedioxy, -N(R')z, -SR', -SOR',
~S02R', —SO2N(R')2, -SO3R', -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)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')SO3R', -N(R')SO,N(R')3, -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')2,



ring systemis selected fromthe group consisting of
N, 30 NH, 0, S, So, and S02; wherein each ring is
optionally fused to a (C6- Cl0)aryl,

(C5-C10) heteroaryl, (C3- Clo%%%cloalkyl, or (C3-
ClO)heterocycIyI and - erein said ring has up
' substltuents sel ect ed |ndependently fromJ; or

gg( %{]SC%JRa to_g@@]g Wlthcfﬁ}ered nDno- Mzch oY

orm d a‘e- to 20 5
—TEh T (@R 'hir',, GIC @NOR )R '20- m)remm)rzl, eI AR " ) 2,
carboc clic or heterocyclic rlng system wherein, in
THE R dgd PFi ~EYOP gX Rg’dystem each ring is

l'i neag,l ysf uged=nhri, dgg@R or oSPIqQaygl,k wher ei n each
ring is either aromatic or 10 nonaromatlc wher ei n

each et 0a®®Mm i n"CThe 38 ocycli cNR' ﬁg sy§3em r§

Al th )
Z@O%gngqvé%g(ﬂnv\ﬁé?e r@uz %g{als:]a)gl E%O(ptl or%aqu; fused to
?Cgcg}l&gs rﬁ;hﬁt)ﬁry,l ,—~qEC5- G trene(ma)ry, ,NOlz, —CN CF3,

cycl oa C
WiBei a Zu @4 néhﬁﬁé{oupfg eé%’i’rygt e??@'?ﬂ”éy &e ect ed
deidrpentient)y firam ), osrRl1,-4ok2,, and,R13 teogtlwr),, -

w th the atorrs to which 20 they are bound forma 5- to
SO3R0- meRYEN &d ,bi—C (€ (8)&' .t oC (B0-GreREP Bd t rE{&Y®l'ic

SRRSO b B
1@ reeav (B fysed,CHah b dyEd (ODR ' $pHNGRY ¢Ni(&;' ) 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')z, -N(R')C(S)N(R')q,
-N(COR')COR', -N(OR')R', -CN, -C(=NH)N(R')2,
-C(O)N(OR')R', -C(=NOR')R', -OP(0O)(OR')z, -P(O)(R")2,
-P(0) (OR')2, 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 non-
aromatic ring having up to 3 heteroatoms independently
selected from N, NH, O, S, SO, or S0O;, wherein the ring is
optionally fused to a (C6-Cl0)aryl, (C5—C10)heteroary1,
(C3-Cl0)cycloalkyl, or a (C3-Cl0)heterocyclyl, and
wherein any ring has up to 3 substituents selected
independently from J;; or
each R' 1s independently selected from:

hydrogen-,

(C1-Cl12)-aliphatic-,

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

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

(C6-C10) -aryl-,

(C6-C10) ~aryl-(Cl-Ccl2)aliphatic-,
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25 wherein each ring is either aromatic or

nonaromati c; wherein each heteroatomin the
heterocyclic ring systemis selected fromthe group
consisting of N, NH, 0, S, SO and SO2; 30 wherein.
each ring is optionally fuseth to a (C6- C10)aryl,
(C5-C10) heteroaryl, (C3-C10)cycl oal kyl, or (C3- .
C10) het er ogycl vl ~\ ‘and_wher ej aid ring has up to 3
substituenfés/f és/ieq)egf%%eri%é % %e’ntly fromJ; or 28

R13. and RZ4-ayelhdietdtdcydieybt (mbs-¢2 Wl thhabey-are
bound forma 3- to _a 20-nenbered nono-, a 4- to 20-
nmenber ed biC3~Gk0)arbeteran heneFfed tri-cyclic

car bocycl i geOreN@f e ocy e £,11 (61 Sy5s 31 DpMbeseln, in
the bi- and tri-cyclic ring system eachringis

whemeain \R f uszel, ubriegedsulost spiencycsetectafler ei n each
I is-either.aromatic nonaromati c; wherein each
%@%9%% SHrth %]ﬁoem hn%t’eragléﬁycl ic 10 ring systemis

sel ecy£d & neihddes,gr-QR) ,COME €)NR 'Of;, N-NOMH, -, S;CF3,
SO, _and _SO2; wherein each ring is optionally fused to

0¢Rss- BI0) S, HE9XQ 0y hér digmghenedioxy, 1,2+

Gy RQAEYGEeal bty o, Gk ClOjdiet eragyelyl —send (A9 ,,
wherein sald ring has up to 3 substituents selected

+ $eFpend€hitd R 'f,r o1éd (D) R )&d RIS Q)SFLCHO) Rl t (SR ',

S0, BElol ey 6o RRSS,| EBBEalR A o
to (2PN menpgr ed(dH,) p. GWELI(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')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')2,
-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(0O) (R')a,
-P(0) (OR'),, or -P(0) (H) (OR').

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
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
monocyclic or bicyclic non-aromatic ring system having 1
to 3 heteroatom or heterocatom groups in each ring
selected from O, N, NH, S, SO, or SO, in a chemically

stable arrangement. In a bicyclic non-aromatic ring
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20 carbocyclic or heterocyclic ring system wherein,
inthe bi- and tri-cyclic ring system each ring is
l'inearly fused, bridged, or spirocyclic; wherein each
ring is either aromatic or _nonaromatic; 25 wherein
each heteroatomin the heteF%%ycllc ring systemis
sel ected fromthe group consisting of N, NH O, S

SO Q2. re| 0 I A

sars’(té{] %E%dérm;%nn’ %laeg%qxrt%%%olﬁ péﬂ@r@ gottllflsrelqlgtso may
ddn3=GIrOsema Qfdﬂeﬂaat&fm (c%-héibﬂé)ﬁdretgar@ml yl; and
wherein said r| has up to 6 substituents selected

i ndep&fd T rpamyl b@”;ﬁf%ékpﬁﬁﬁFq Jg&Herd wit h

ﬂ&}ﬁ;&_}&% tn ‘Mléi}bltlh'?yaﬁn?atltlo rioéﬁ@eﬂa‘la\}ﬁlgal to 3

23-menbered nono-, a 19- to - ered bi-, or 20-
heu:@fpabmbenedmtremamm cgrQSmEboiery(ﬁPﬁi%h olflllt@t%?lﬁgi@d C

gs%/og‘? eorsnyﬁ earﬁ}h W%r |er{s [ nearllhceaﬂl}ée% g%%a%%érinéﬂ@g

Py d i cyotier eiromeaelt rdingy |§y§¢éxheémmmm o
nonaromati c; wherein each heteroatomin the
H@@W%c 10 ring systemis sel ected fromthe

group cansicdt il Pfrihgs My be SirSfacfOd H(Z; wherein
each ring is optlonally fused to a (Cb- Cl0)aryl,

( C5- ClO®eetast dealyht , riICEs @Dy c@@ﬂ‘@iﬂkyﬂial@rh%@roatom or
]Eg%égégﬁxﬁgg%ﬁ and 15 wherein said ring has up to 6
uent

Scted | ndependently fromJ; or
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
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
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
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.

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:



10

15

20

25

30

R4 is -H -S(OR, -S(O2R, -C(OR, -C(OOR,
“C(ONR)2, -N(R)C(OR, -NCOR)COR , -S02N(R )2,
- SO3R, -C(O)C(O)R C(O)CHZC(O)R, -C(S) R,

“C(S)N(R )2, 20 - H% , -N(R)N(R )COR
, N(R')N(R')C(O)(P‘ N(RI (RI)C(]\I(RI)Z -N(R
)S2R ., -N(R)S®NR )2 “N(RI')C(O) OR

-N(R p) C(ao)ﬁ ed Mﬁﬂ&(@(g%yclly(ﬁ%\ﬁog)%&)géntalnlng
N(R')C(S)N(R‘)Z -
CiGeNH) N(IF@?@m -T(1®y NK Cﬁm )ROImuE =NOR 3R ad28cetP ¢©)the

158 R Gt o (b R eFh
adﬁc(eﬁj)d\l ticR' fhe?, rrn&\@&utﬂ\i}en GErSom - 6EFShe -FackioN®e) ;
1, 2 rret | enedi oxy -et hyl enedioxy, -N(R) 2,
s capteond s%m@( Ry the Bpafep pa:cz csyahl the
<GP L SR A3 Ty
hnmﬁxwgshlng $$ R CARY theorYijﬁgléiiﬁgs
AT S R el ol
A, ﬁ)lﬂ' beirl¥ %dﬁ(@ﬂN{ l%o Jthe ﬂrﬂ&@N&%ﬁ)%&m 36h -the
baé%]@qqt%yf )cF@mpoqui\s.l\cﬁq fg@ula 2 O)PI(QF&?% a_fggile
dﬂieﬂéﬁtloﬂjéﬁ@h(éﬁﬁtziéﬁpéﬁndé)éf»tﬁéﬂ%}ég%ﬁE}%éggﬂéﬁon

hageFran -eRhanagdl J)Iztermlon G{IR the - IE)Z)OlFégl-c@O\déR Hi2e

TR A T diBrodedde 1 AT cartd metleve

t’haZ: mﬂé‘l)dee:rt&tﬂ atyrudt Pralktdlyenedt pxy, hydddr?, borSR donor
02R 2N(R (gz 10 SP3R ,

x%xqiqaqa 1Qx§§) , 9?3%3@@8 an(3Q§{§ignal point
cﬂr@&actﬁ(@ﬂﬂ(&eéﬁrthmﬂﬂ%ﬁag of the present

invention and the serine protease active site, thereby
enhancing the binding affinity.
In a preferred embodiment, the second structural

element comprises the following moiety:

Zy
R4g
Rie l N\ g
Ris N\
H

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

other structural elements.
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“C(S)N(R )2, -(CH2)0 2NHC(O R, -N(RI)N(RI) CORI,
“N(RO)N(RI)C(OOR, -N(R)N(R)CON(R )2, -N(R )S®RR,
N(R)S®NR )2, -NNR)C(OOR, -NNR)C(OR, 15
-N(R)AS R, -N(R)AONR3) 2, -NR)ASNR )2,
N(COR )COR , -N )R‘ . TN, -C(=NHN(R )2,
“(ONOR )R, -C(=NOR )R, -OP(O(OR )2, -P(O (R)2,

-P (®s WaR1Da 2)e Qrec‘chrfl@ d m}hllé@%l@é@tlﬁﬂ\&l&
t%J@Joups together with the atoms to which they 20 are

Fogema o the donmsiderenl of ope irywrokmncould be

APRGH  R REF TrRE

defngleds hecrm:ﬂmnadd yerfhagerk thol @l dd6edd Qroydrties .

heteroa (C3-Cl0)cycl oal kyl ,, or a .
Tf“&? Fret®%o 55%1%9} et iyt 9% RFMELdes @
dopPusidd Sifi tﬂ&mxﬁase(hqued whdlenensentsy, fspmaey 4
each R is _independently selected from hydrogen-

d@@M@PZ)e shepRasidues 3¢ (T Be quitradg|idribitor as

sxilC GOmeyel gal 1

: % &l k?%%ﬁ S(kélll%% ﬁ%‘?@ a (8 gy Bogr Reos
and6-2G18eaayl d(aﬁin@dthalreﬁhatl c-, - 31 -
(C3-C10) - heterocycl yl -,
(C6-C10) - heterocycl yl - (C1-Cl12)al i phatic-,
(C5-C10) - hegeroaryl -, or _
(C5- d O)Riheygy0aryl - (C1l-C12)-al i phatic-; 5 wherein R
has qaol{)\/@uzbstituents sel ected i ndependently from
J2i and PA——P3— P2 P

S ' : :

Rie 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
compbunds of the following publications: WO 97/43310,
UsS20020016294, wo 01/81325, WO 02/08198, wo 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,
Us20020177725, WO 02/060926, US20030008828, WO 02/48116,
WO 01/64678, WO 01/07407, WO 98/46630, WO 00/59929,

WO 99/07733, WO 00/09588, US20020016442, WO 00/09543,

WO 99/07734, US6,018,020, WO 98/22496, US5, 866,684,

wo 027079234, 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):
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J2 is halogen, -OR , -OC (O)N(R) 2, -N&2, -CN, -CF3,

-OCF3, -R, oxo, thioxo, 1, 2-nethylenedi oxy, 1, 2-

et hyl enedi oxy, -N(R )2, -SR, -SOR, -SO02R,

-S02N(R )2, 10 -SO03R, -C(ORs ~C(OC(OR,

-0 CROQR ., -ASR, -QOOR, -C(0)R,

-C(ONR)Z2, OC(O)N(R’)Z C(S)N(RI)Z - (CH2)

0_ 2NHC (O R" , -§K$I
)NQ_,F( D' N Pb’C(]\I(R)Zl -N(R ) SO2R ,
' (R “N(R)YC(OR, 15

-N R O -N(RI)C(S)N(RI)Z

( -N(OQ') % (gN C(=NH) N(R' ) 2,

Erg(yez %g)l(%(%)ed( o %al%e t&god‘@l(l’(%% Sonﬁg%d of this

Defviemitiioons References here| nto formula (1) are neant
to include both formula (1A) and fornula (I1B). The
term"aryl"” as used herein neans a nmonocyclic or

bi cyclfRe car bocycl [ c romatic ring system Phenyl is
5 Zirrpl oc clic gromatic ring system

Bl eYCI ¢ r o g sysQeny i ncl ude systens wherein
bot h N7l _. ﬁ’ﬁpht hyl, and systens
wherfi n o Honeoofot WOH T i gs is aromatic, e.g.,

tetralin. The term' heterocyclyl as used .h'erei n nmeans

a 30 nonocyclic or bi cycl i ¢ non- ar onatviteerding RaystRm), ths,
avi 1 ter Q het er oat om groups in eac
lrg)‘lngdi Féc% % ggorsh ﬁgﬁﬁr $%-50 or S02 in a .

(Plirélfleﬁr&lekiyEnﬁabab.h%rﬁ:fsr angenent. In a bicyclic
non-aromati ¢ ring - syst em enbodi ment of
"het ePGEPERHRY &‘Pe aopn?éﬁarrﬁdn@@hmmemm@ fogada (1),

BeteLARHAM g thCLCLOR! AMidr QURSs RFLEY ISR
as used herein neans
non-aromatic or aromatlc ring. More preferably, A

together with X and Y is cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl or phenyl. Even more preferably,
A together with X and Y is cylcohexyl or cyclopentyl.
Most preferably, A together with X and Y is cyclohexyl.

According to another preferred embodimént, A
together with X and Y is a 3-6 membered heterocyclic
ring. More preferably, A together with X and Y is a 5-6
membered heterocyclic ring.

According to another preferred embodiment, A
together with X and Y is a 5-6 membered heterocaryl ring.

According to yet another preferred embodiment, A
together with X and ¥ is fused to a (C6-Cl0)aryl, (C5-
ClO0)heteroaryl, (C3-Cl0)cycloalkyl or (C3-Cl10)-
heterocyclyl. Preferably, A together with X and Y is
fused to cyclohexyl, cyclopentyl, phenyl or pyridyl.



nmonocyclic or bicyclic aromatic ring systemhaving 1
to 3 5 heteroatom or heteroatom groups in each ring
selected fromO, N, NHor Sin a chemcally stable
arrangenment. In such a bicyglic aromatic ring system
enbodi nrent of "heteroaryl"? - one or both rings nmay
be aromatic; and 10 - one or both rings may contain

sai dphebeHYALONLORNRELS PRbeR-GEaURRLoERGEH®!, Mehe ring
"aliphatic" as used herein neans a straight chained

or branched al kyl, al kenyl or alkynyl. It is
under $t dod!,t hat al kenyl or al kynyl enbodi ments need at
15 | east, £Woscarbon atons in the aliphatic chain. The
term "cygl oaf kyl or cycloal kenyl"” refers to a
nonocyc! id fused or bridged bicyclic carbocyclic
stkRgm syst enf T hath ifpraeil sar@natiisc scleeiteal eyl Tablgs 1
have one or nore units of unsaturation. Preferred
beyeroal kyl 20 groups include cyclopropyl, cycl obutyl,
cyclopentyl, cyclohexyl pagyel ahexenyl, cycl oheptyl,
cycl oheptenyl, nornbornyt;—adamantyl and decal in-yl.
phrase "chehi as used
Nrenders the

BN e



following two distinct structural elenments: - 33 1. a
fused azaheterocyclic ring systemcontaining ring A
wherein ring Ain formula (1) is adjacent to the ring
nitrogen atom (i.e., atomX4n. fornula (I) is

adj acent to the ring nitrogen atom of the backbone); 5
2. a hydrogen bond donor in the P4 cap part of the
compounds of for a (l) [radieal T in f la (1)].

W t hou i shing t bound heory, @ { cant s
believgif%at t he er structof aly el ements

ring bei ng sacent to, N i ng ni tyjogen at om
on th 10" backborié of conmpouh “Mi fornﬂVa {i),
provides a facilegorientation such t hat conpgounds of
the p nt invention have am’enhanced inferaction
W th 2 regio the activeisite of '
protease. /Applicantig believe that fhe secon
structu? alswel enent’” a“hydr ogen Qongsdonor Iﬁﬂ
radical T in fornula (1), prOV|des an addltlonal poi nt
of interaction between the co
i nveRt'i and thg seli ne prote
enhanci t he- bi n¥j afflnlty
enbodi , the secpn structu 8
conpruﬁ wthe foll g noi ety:
W t hout belng bound by theory, 4 €
bel i eve that this pyrrol e noiety (as the sec dﬁ

struct el emenN rOV|des parfjcularly favorable
hydr o én ond / 78\ /
N N
N
EEES N A
§2 Z ;:é??

wN T

N N N O
AR wN




25 interactions with the serine protease active site,

t hereby enhancing the binding affinity of conpounds
having this nmoiety. This favorable interaction
enhances the binding affinify of conpounds having the
first structural element (i.e., ring A) as well as
those having 30 other structural elenents. - 34 As

woul recogni zedshy a skil ti oner o—t he
hydr ogen lon t he 1-{posiiti on of e cou{ d e
subst | with a opri at< 3 . 0., 4 as
def i ned rein) to e ce bi ol ngieal properti.gs-
Theref&heﬁﬁgne enmboth of thls i'nvention pﬁ%viﬁgs a

desi gn pr ot ease_inhi bi t or
as kn art and /R R15,
R16, her ei n: 9 RI16 Z
2 R15\N Al |l cofmounds,

t her ef ON¥, el enent s serine

pr ot ease N pyrrol e~ y are
consi der&d \Cbnpound havi ng
the structural elenents of a serine protease

i nhi bi torNi ncl ude, are limted t
conpoufds pf the Kol | ™M ng i cations:
US2002061§294, WO 81325, 02/ 08198,

N N
PEANDS ENT yN

NN NN
N_ N—
T Nt
2\ 2\
N_ N—
AN N

According to a more preferred embodiment, the ring

system kA in formula (I) is selected from:
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20 WD 02/08187, WD 02/ 08256, WO 02/08244, WO

03/ 006490, WD 01/74768, WD 99/50230, WO 98/17679, WO
02/ 48157, US20020177725, WD 02/060926, US20030008828,
WO 02/ 48116, WO 01/ 64678LV§ 01/07407, WD 98/ 46630,
WD 00/ 59929, WD 99/ 07733, 00/ 09588, US20020016442,
WD 00/ 09543, 25 WD 99/07734, US6, 018, 020, WO

98/ 22496, US {>-Q2/ 079234+ WO 00/ 31129, WO
00/ 38888, WD/09)64442. 4nd | MO 02718869, whi ch are

i ncor for at ed herejn by refersnce. has, any conpound
of theN [T [ By [
pyrrof e mbi et{g‘;H of* a deriyat Ve 304t h&reof . Any such
conpound is part of this invention. For exanple,

conpo 02/ 18369 (p. 41) ~ 35 - p Ph CNNN
N N QG oH HOHOmy b pdi fied to provide
the f wi ng coppdund of this iyvwgntion: R19 RI1B ZZ

H O OyPh X\ _R15 NNNN R14 pyd Q. p Hp H O werein
5, | ‘ ' are asydefi ned herein.

Prefer ~ ordi ng tqQ N eferred

enbodi nt of for la~ (1), 10 A together with X and Y

is a 3-6 nenQhered carbocyclic non-aromatic or

aromat i More preferd , A oget her with X and
, Cyg}obut ‘

Yis cy
N

TR Y WX

According to another more preferred embodiment, A,

together with X, Y and the ring containing the nitrogen

; T ::; Z or ::; 2
B PR PARD

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

atom,

containing the nitrogen atom, is:

or

W §‘ ";‘E{ g
4 o 4
According to a preferred embodiment, T is selected

from: (C6-C1l0)-aryl, (C6-Cl0)-aryl-(Cl-Cl2)aliphatic,
(C3~C10)-cycloalkyl or -cycloalkenyl, [(C3-C1l0)-
cycloalkyl or -cycloalkenyl]-(Cl-Cl2)-aliphatic, (C3-
Cl0)-heterocyclyl, (C3-Cl0)-heterocyclyl-(Cl-C1l2)-
aliphatic, (C5-Cl0)heteroaryl, or (C5-Cl0)heteroaryl-(Cl-
Cl2)-aliphatic, wherein each T is optionally subsﬁituted

with up to 3 J substituents.
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cycl opentyl, cycl ohexyl or phenyl. Even nore
preferably, A together with X and Y is cyl cohexyl or
cycl opentyl. 15 Most preferably, A together with X and
Y is cyclohexyl. According,to _another preferred

enbodi nent, A together wwth X and Y is a 3-6 nenbered
heterocyclic ring. Mire preferably, A together with X
and Xckeordideb comemenred el idndddigherd) T is:
According to another preferred enbodi nent, A together
with X and 'S a 5-6 negbere eteroaryl rin

RAGQOr L¥g t o7yet fanqt herNprefrfed enmbodinent ,yA

t ogesher wh X and YSis fu to aRgoeb(-c ryI N Cs-
Clefhd er ary 10(&-C@O)c%loa%yl or (C3-GLo) 2
heterocy&loyl . Preferably, e together with xoandry is
fused to cycl ohexyl, cyclopentyl, phenyl or pyridyl. -
36 According to,another preferred enbodi lz{ezgt, t he

Rio ,

ring [AY B IL¥ystemin fogmula €1) is7*el ected
fronf ow. Tabl g L NNMN'N NN NN N
N NN N N N/ N ” )
_ n n
o} o Rio
HN K HN K
7N
\”/ \Rm , \|S . Rio
0 o)
Ho g
Ri(//K\\S//N
R
A g )n Y Ry,
10
HN K Ho/:x<:

\//S\\/ \Rlo , or rJJ{

0 0
wherein:

Rip is:
hydrogen,

(C1-Ccl2)-aliphatic,
(C6-C10) -aryl,
(C6-C10)-aryl-(Cl-Cl2)aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,
[(C3-Cl0)-cycloalkyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic,
(C3-C10) -heterocyclyl,
(C3-C10) ~-heterocyclyl-{(Cl-Cl2)-aliphatic,
(C5=C10)heterocaryl, or
(C5-C10)heterocaryl-(Cl-Cl2)-aliphatic, .
wherein.each T is optionally substituted with up to
3 J substituents; )
XK is a bond, -Ry, ~0-, -S-, -NRg-, ~C(0})-, or -C(0O)-
NRy—, wherein Rg 1s hydrogen or Cl-Cl2 aliphatic; and

n is 1-3.
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NNNN ";:zZ, NN~ N\VN\N/ \N N- NNNN NNNJ5 37
2N 2NN NSO NN NOGNNNINNNNN NN NN
SNN NN NPNNN,NNNN?z,; s; N- 38 SSO N
NNON NS ONGQgM, N SN_N4N gN NN NN
In the above embodiment, T may also be:
H 4
K N ¢ & N
R / T RlO \[r
10 ) )n
5 R, n | 0 Rio
HN K
HN K
N Nr \//s\\/ \Rlo
10
” O ©
0]
H H
K N
P AN
Rio S 10
. 7\
| n o 0 )n
0 Rio Rio
HN K HN K
\\]T//- \\Rlo » OF \\]T// .\\Rlo
O 0

In a preferred embodiment, T is:

o
N yd
d/ﬁ\b | \\II/’ \\1/// |

oo A
/\ﬂ/\(m /O\”/
O)\/ or ©

0]

Z2m

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

According to another more preferred embodiment, T is

selected from:



NNNN NNNNN NNNN NNNNS5 According to a
nore preferred enbodinent, the ring Y N systemin

formula (1) is selected from 39 - Nvd4, ,.N) NN ~~
~-" ON Oor NN, O c9 ﬁcordlng to anot her nore
preferred enbodi nent, A, toget her with X, Y and the

-ring containing the nltrogen atom is: or -NN 5

More preferahly, A h t her WI X Y and the ring

@ Lng(/t h&ait rogen %{;ﬂ N/ OO 10
er' ng INQ refe odi T Is selected
\ \

N N _N

Lo+ D+ 10+ -
N S~ ~
M | Y M M

%lj O*\\S/O (I? N

S P S S

SO CEPS
O)\ \‘5‘5’ o , ~ X o) /I‘Tf\ o | ' \rré_,\
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from (C6-Cl0)-aryl, (C6-Cl10)-aryl-(Cl-C12)aliphatic,
(C3-C10) - cycl oal kyl or -cycl oal kenyl, [(C3-C10)-

cycl oal kyl or -cycl oal kenyl ]-(Cl-C12)-aliphatic, (C3-
C10) - het erocycl yl, (C3-C10)-heterocyclyl-(Cl-Cl2) 15

al i phatic, (C5-Cl0)heteroaryk3 er

(C5-Cl10) heteroaryl - (Cl- Cl2)-aliphatic, wherein each T
is optionally substituted with up to 3 J

substltuents - 40 ACCOI‘dI ng to t her prefer ed
oent, T is: z H R| 0 ggt N RJ 0
- Xz O Ri b
N)Rloll TrNORlOU I-[INK\Rlu
8 H22"f K~ 0 p\\p RIO )n RlOIFRto 0\or o
wher ei n Ri o i S:
0 0 Q 0
I/ (W
o>| - - )\ >—§— éIS\N =
N N N
o o o O \
Y ¥ ¥ H
wherein:

T is optionally substituted with up to 3 J
substituents;
7Z is independently O, S, NRjg, C(Rig)2;

n is independently 1 or 2; and

According to yet another preferred embodiment, T is

selected from:



5 hydrogen, (C1-Cl2)-aliphatic, (C6-C10)-aryl,
(C6-C10)-aryl-(C1l-C12)aliphatic, (C3-C10)-cycloalkyl
or -cycl oal kenyl, 10 [(C3-C10)-cycl oal kyl or

-cycl oal kenyl ] -(C1- Cl12)-aliphatic,

(C3-C10) - het erocycl yl , - 44 -

(C3-C10) - het erocycl yl - (C1-Cl12)-al i phati c,

(C5- C10) het er oar yI or 15

teroa@ (Cl-C12)g phatic, .y rein each
Tm—r nal | %—t ut% %p toQiJ g-
uents ond - Ro¢, -C
r -\NR9 Q/vherel\ﬂ i ©hydragen or
cn c12 Ilphatlc ahd 20 n is 13, 41 In thé above
enbodinment, T may also be: HH KN/ KYNRORO

)n )n ORiOORiO HN_SKRHN\SNKR].OO.O Il\ll 10 0 HH
RO
- —_—C— - ” -
M H AR

W

| l Y
o/l\N ¥ o/l\/ij\;‘i Oili\/'\;{ | N\_g'
| L L \,
T D a0
cl N\—| \ o '

wherein Z is as defined above.

In a more preferred embodiment, T is:

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

C(0O)-Rg (or, in formula (II), fC(O)—C(O)—Rrﬂ.
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Il RIO Rio HN KI11IN. HN yK R1I0 or Rro 0 0 1In a
preferred enbodinent, Tis: 5HH SN(Y/ON\O 0"
HOMNH /ON ONHO or 00/ According to a nore
preferred enbodi nent, T contains at |east one :
hydr ogen bond donor nnrety €8l ected from -NH2, - NH,
-OH or SH 10 According to another nore preferred

BRSO AL LA el Ml -
-alkyl, (C3-C6)-cycloalkyl, -OH, -0-(Cl-Cé6)-alkyl,
N(H) - (C3-C6)-cycloalkyl, -N(H)-C(H) (CH3)-(C6-Cl0)aryl,
N(H)-C{H) (CH3)- (C3-C1l0)-heterocylyl, or -N(H)-C(H) (CH;3)-
(C5—C10)—heteroaryl, wherein each aryl, heterocyclyl, and
heteroaryl is optionally substituted with halogen. '

Preferred embodiments are selected from:

<::>_§ ;_<( i—o § —OH f——N\t7§_-N}/\\ 5-—N§/4:
ﬁ—NE/l::y ?‘Ng/l::7/°';—n:

F

é—v@
~ 0 SVl SN alarat s

More preferably, Rg (and/or R;7) are isopropyl.

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

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

According to a more preferred embodiment, Rg is
selected from hydrogen, (Cl-Cl2)-aliphatic, (C6-C10)-
aryl, (C3-Cl0)-cycloalkyl or -cycloalkenyl, (C3-C10)-
heterocyclyl or (C5-Cl0)heterocaryl.

According to another preferred embodiment, W is
-C(0)-C(0)-N(Rg)z. More preferably, R¢ is selected from
hydrogen, (C3-Cl1l0)-cycloalkyl or -cycloalkenyl, or (C3-
C10) ~heterocyclyl. Alternatively, one Rg¢ is hydrogen and
the other Rg is: (C6-Cl0)-aryl-(Cl-C3)alkyl-, wherein the
alkyl is optionally substituted with CORH; (C3-
c6) cycloalkyl-; (C5)-heterocylyl-(C1-C3)alkyl-; (C3-
C6)alkenyl-; or each Re¢ is (Cl-C6)-alkyl-. Alternatively,
each Rg is (C1-C3)-alkyl-.

Most preferably, -NHRg in W is selected from:



H\HH\ HONOONI'lI HHH OO0 )n Z)ni )npz
0-~~--Nes HHHOOO )nzz)n?0INI I Jes NO
N HHH 11 %O 1Il vo O ,-Is Z)n z/l )Yn\Z Z NN
-1/- pNONJ\- ~~ HHHH43 O Z)n Z Z )n p~N
p~S~N O~-s \ ~N \H\H H O\ 011 ~\ ] O-NO-NO-N
>+ ] 0~- -NH\HHH wherein:

W is:
) 0
)J\Rw /“\ CF,R¢7
o) o)

5
o 17
R OR47
; , N
T
O O o)
0] 0] 0] @] 0] ]
R
7 I / 17
Ri7 Ri7 N
O FF 0 17
10
O 0]
Rig
R /
N/ 17 B\
F F Ry7 ; or Rig

More preferred embodiments of W are as follows:

15 W 1is:



. Tis optionally substituted with up to 3 J 5

substituents; Z is independently 0, S, NR10O, C (R10)

2; n is independently 1 or 2; and --- is

i ndependently a single bond or a double bond.

According to yet another préflerred enbodinent, Tis

10 selected from 44 - ON~-NO-N~-NHO\H\HO\H C
0

NNONN-NN HHH s" HOi Oil e SN HH1-1 O
00zzZRH 01/ D Oi Oi Oi NHHHI..I NC
DDN CG ~J|- Nor "N C .{ \Hwherein Z is as defined
above. nore preferred enbodinent, Tis: 5 O

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

W is: |
0

O wherein R;; is hydrogen, (Cl-C6)-alkyl, (C6-
C10) -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.

W is:
O
O wherein Ri7 is hydrogeﬁ or (Cl-C6)-alkyl.
W is
O R47
N
™~
Ry7
o wherein Riy is hydrogen, (Cl-C6)-

alkyl, (Cl-C6)-alkenyl, (C6-C10) -aryl-(Cl-C6)-alkyl~, or
(C6-C10)-heteroaryl-(Cl1-C6)-alkyl-, wherein Ry; is
optionally substituted with up to 3 J groups. Preferred
J substituents on the alkyl and aryl groups are halogen,
carboxy, and heteroaryl. Mofe preferred substituents on
the aryl groups are halogen (preferably chloro or fluoro)

and more preferred J substituents on the alkyl groups are

carboxy and heteroaryl.
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D~-N H According to a preferred enbodi nent, Wis

-C(O- . C(O-R6 (or, informula (Il), -C(O-C(O-R17)

- 45 Preferably, R6 (and/or R17) are: phenyl,

pyridyl, (C3- C6)-alkyl, (C3-C6)-cycloal kyl, -OH,

-0 (C1-C6)-al kyl, - N(H = £&83-06) -cycl oal kyl ,

-N(H -C(H) (CHB) - (C6-C10) aryl, - N(H-CH (CH3)-

(C3 g%gbrﬁﬁh%fgeyyﬁk therNbﬂkfgﬂﬁed(gﬂﬁbdiments of
het éroaryl, wherein each aryl, heterocyclyl,

m‘ﬂﬁet(éﬁéar% 18§ optional |y substituted with

haloogen oPreferr&d errbodl ments areoselecteddrom -~

JH)' %I z;)k-r ~ -N »‘H/ a 3
N F tNya -'N I\/bre ,
preferably, ﬁ (and‘;‘g RL7) ar€ isop g@ '\{
According to another preferred enbodi of formdl a

(1), Wis -C(Q-H According to another preferred

wbodi nent O -C O -C(O9-0rR6 . NKbre QW
abl ¥ R Hi‘;ﬁ\'ge«? )711‘ ebr di yea I”;%{Il"ﬁ/Nv

preferréd enpodi ment, 15 se) ect ed foom hydr ogen,

(C1-C12)-.aliphatic, (C6-Cl0)- aryl,

(C3- ClO) cycl oaI kyI or %/ ¢| oal kenyl C3- 10) -

elocycl JL?’;' '\eroaryl )@azlor gtﬁk0

I\/br@ r ef erabl%/ R6 |s sePect ed from°2 hydrogen
(C3-C10) - cycl oal kyI or - Cy¢l oal ken

or (C3
CdzO)H mcycl ative y, Hog
ther -ClO

e| nth
"o H cl o H F o H ¢ o H cl

o | } N

O (o] O

H HN’N

%‘Hr % z%( on HMNVLOH, ‘a}kw %

According to a preferred embodiment, each Rig

l'h

together with the boron atom, is a (C5-C7)-membered
heterocyclic ring having no additional heteroatoms other
than the boron and the two oxygen atoms. Preferred

groups aie selected from:



al kyl is optionally substituted with CO2H;, (C3-

C6) cycl oal kyl -; (C5)-heterocylyl-(Cl-C3)al kyl-; (C3 25

C6) al kenyl -; or each R6 is (Cl-C6)-al kyl -.

Alternatively, each R6 is (Cl1-C3)-alkyl-. Most

preferably, -NHR6 in Wis sefected from - 46 - H H
\

--N- -NH-3-N-\I F _Cd --N--N~N--NC - N
/' A F--N\,/ F-3NC - -N\I g 3=0C or =F
According to a\preherred enbodi nent pf formula (11),
Wis: OO0 J 2R17 o 0 0 AL R N IN R17
0O0O0O0 qyb 000 RL7 R17 Rléfé)F F O 10 0 O R18
__.B R. e c—
Rl

RI
; wherein R' is,

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

methyl.
5 According to a preferred embodiment, R; is selected
from:

According to a preferred embodiment, Rz is selected

10 from:

According to a preferred embodiment, Rz is:

15
According to a preferred embodiment, Rs is:
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NRL7 B F F R17 or R18 Mrre preferred enbodi nents of W
are as follows: 15 Ws: - 47 - O ",KR1l7, wherein R17
i s hydrogen or C5-heteroaryl, or C9-heteroaryl,
wherein R17 has up to 3 sg%g}i tuents selected fromJ.
Wis: O R17 5 0 wherein i s hydrogen,
(C-C6)-al kyl, (C6- Cl0)-aryl, or

- C6- clycl oal ITyI -(C]1- C3) -al Kyl , wherein the

o | oakeyl i svpreferably a ar . The aryl
group i's opti &Qil 'y 'substd t uted w t pto gr oups,
whexei, n Jsi s, hakogen, ef erabl y, , or ofhuoro. 10
WA s> O JIORL7 0 whefeim R17 is jhydrggen o

I" R17° 0 71s

(Cl-Co)-al kyl. Wis: ©O RL7
hydrogen, (Cl-C6)- 15 alkyl, (CIl-C6)Fallkéngl, F
(C6-C10)-aryl-(C1-Co6)-al kyl -, or

( C6- Btapridener dar yl pPrefe@sedaledodimsndr,eiRs RE7siedected
£ tionally substituted with up to 3 J groups.

P8ferred J substituents on the alkyl and aryl groups
are ha| ogen,

B

According to a preferred embodiment, Rs» is hydrogen

.and Rs 1s 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)-NRg-.
More preferably, V is -C(O)-NH-.

According to a preferred embodiment, J is halogen
-OR', -NO,, -CF;, -OCF3, -R', oxo, 1l,2-methylenedioxy,
-N(R'),, -SR', -SOR', -SOyR', -C(O)R', -COOR' -CON(R')g3,
~N(R')COR', -N{(COR')COR', -CN, or -SO;N(R')z.

According to a preferred embodiment, J, is halogen,
-OR', ~-NO,, -CF;, -OCF3, -R', oxo, 1l,2-methylenedioxy,
~-N(R'),, =-SR', -SOR', -SOR', -C(O)R', -COOR' -CON(R')2,
-N(R')COR', -N(COR')COR', -CN, or -SO0:N(R')g:.

In J and J, the halogen is preferably chloro or
fluoro. More preferably, the halogen is fluoro.

According to a preferred embodiment of formula (ITI),
X1 is -N(Rag)-, -0~, or -C(R'),;-. More preferably, X is
-N(Rz0) - .

According to a preferred embodiment of formula (II),

X5 is '—C(O)—.
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carboxy, and heteroaryl. Mre preferred substituents
on 20 the aryl groups are hal ogen (preferably chloro
or fluoro) and nore preferred J substituents on the
al kyl groups are carboxy %ﬂP heteroaryl. 48
According to yet other preferred enbodi ments of
formula (Il1), Wis: 000000 soso H\%BNHI ",

\
o 1SRN PSRRI o R T G b H

RE R4F 8nél Raf aezla\letae:m\n\ir@epe@qqurltlm Blegted Guemy H or
100 106l H 0GR RFERIOE N o PURLER Rl <%
aPeOfi’ "~ 0 5 According to a preferred enbodi ment, each
Ri8 According to a preferred embodiment of formula (II),

Ry, is -H, —-S(O)R', -S(0O);R', -C(O)R', -C(O)OR',
—C(O)N(R')2, -N(R')C(O)R', -N(COR')COR', or -SO;N(R')2.
More preferably, Ris is hydrogen.

According to a preferred embodiment of formula (II),
R;s and Ry are independently halogen, -OR', -NOz, -CFs,
-0CF;, -R', oxo, 1,2-methylenedioxy, -N(R')2, -SR', -SOR',
fSOQR', -C(O)R', -COOR' -CON(R'})z, -N(R')COR',
—N(COR')COR', -CN, or -SO,N(R'),. More preferably, Ris and
Rigs are independently (Cl-C6)-alkyl-. Even more
preferably, each Ris and Rjs is methyl.

According to a preferred embodiment of formula (II),
7 is O and Ryg is: (Cl-C6)-alkyl- (C3-Cl0)-cycloalkyl-,
[ (C3-C10)-cycloalkyll-(Cl-Cl2)-aliphatic-, (C6-C10)-
aryl-, (C6-Cl1l0)-aryl-{(Cl-Cé)alkyl, (C3-C10) -heterocyclyl,
(C6-C10) -heterocyclyl-(Cl-C6)alkyl, (C5-C10)-hetercaryl,
or (C5-C10)-heteroaryl-(Cl-Cé6)-alkyl; wherein Rjs has up
to 3 substituents selected independently from J,; and
wherein up to 3 aliphatic carbon atoms in R;g may be
replaced by a heteroatom selected from O, NH, S, SO, or .
SO, in a chemically stable arrangement. More preferably,
Rig 1s (Cl-C6)-alkyl-. Most preferably, Ris 1s methyl. _

According to a preferred embodiment of formula (II),

Ria is H; Z, is CHy; or R19_ is:



- together with the boron atom is a (C5-C7)-nenbered
heterocyclic ring having no additional heteroatons
other than the boron and the two oxygen atons.
Preferred groups are sel gc(ﬁd_from 1049 R R R
gR B R R wherein R iS5, preferably,
(Ad-C6)-alkyl) and is, nost preferably, nethyl. 5
Accordipgg to a prefepnred enbodi nes, Rl gg,sel ected
from nffwnrw | lutffl 1 1 I I Adfordin 0 a

R3 is sepectled 10Nfrom Y , W gy,

pref.errgd enbadi ment

\@Jf; N MR gy AC aW/
enbodi nent, R3 is "tn1 L . ~nnn Lin ||l or {5
According to a preferred enmbodi nent, R5 is:050

H2 4
o)
0
O H,C CHs ';j

MO \
~ N },{V
Jsf; \\CHs m

H Cor

More preferably, Ris is H; Z; is CHp; and Rjg is as
~depicted immediately above.

According to another preferred embodiment of formula
(IT), each Ris is methyl; Z, is O; or Rjs is:

O HsC  CHj, OCH;

%

0 OCH;

O)\CH

3 ’

0 0 0 C|)H3
N CHj
E'L'w OH E{“\/ N/
H
NH2 ’ O ]
@)

Iz

O HsC CH,
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15

rbr ~In ~N~LfL I I L"'""VL~VLLN SHor . FFFFF
FFF According to a preferred enbodinent, RS is
selected from nn IvL rvvul rVvu 'L, rLr | wF F FF
F 5 According to a preferred enbodi nent, R5, is
hydrogen and R5 is other T ha hydrogen. According to
a preferred enbodinent, R2 and-R4 are each

i el fr hyl hyl, :
pd}ge;y .10 E%%:%r d‘?‘%‘éﬁ%s’f%‘r iér[Fetr &d ezﬁbg%iﬁén?{ld\ﬁf‘ls TS as
deyytedReimmedbreely edlevabl v, EVen smoté QprdFlerably
ﬁmcogding to a preferred enbodi nent, J is hal ogen

- , -N02, -CF3, -OCF3, -R, oxo, 1,2-nethylenedi oxy,
-N(RI')2, -SRI, -SOR, -S02R , -C(ORI, -000R
ON(RI)2, 15 -N(R)COR, -N(COR )COR, -CN, or

v 2.RAcco'%ing to a preferred enbodinent, J2 is
OR, IN®, -CF3, -OCF3, -R, oxo,

S Wat, -N(R )2, -SR, -SOR, -SO02R,
R)2, -NR)COR, -N(COR)COR ,
OIn J and J2 the halogen is
fluoro. More preferably, the
Acor'ding to a preferred

hal ogen i ©7fl uoro

enbodi nment| of forﬁula (rr), Xt. is -N(R20) - , -0-,
or -C (RX2- . Mre preferably, X, is
o) R’ . In this embodiment, R' is,

preferably, (Cl-Cé6)alkyl.
According to another preferred embodiment of formula
(II), Z, is:
R’

' R’ //O

N N
I or |
| 1
More preferably, each Rig is methyl; Riq is H; and 2,

is as depicted immediately above.

According to another preferred embodiment of formula

(II)I Zz iS:
7
L

OH OCH,
N N

N
’U\-ﬂl}w ’ l : OF I
| | ]
According to a preferred embodiment of formula (II),
Ry is H.
According to a preferred embodiment of formula (II),

Ri3» is H.
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-N(R20)-. 25 According to a preferred enbodi nent of
formula (Il1), X2 is -C(O-. 51 According to a
preferred enbodi ment of formula (Il), R2, R4, and
R20, are each independently_selected fromH or
(C1-C3)-al kyl--. More preferr%bly, each of R2, R4, and
R20, are H 5 Accordi ng to a preferred enbodi ment of

f
OCE ”R'c@oﬂillhg( 31 N( R‘ (e% )@g?o dime N(%%J%o) IR (II) '

R—nSOEN(H‘)Z Mor e preferably, R14 |s hydr ogen.

Acco to a_preferr of for I

o gt B B B e R e O e (ulﬂozﬂ
RiLH3¥ H.- OCFB -R, oxo, 1,2-nmet hyI enedi oxy, - N( RI ) 2,

- SR -SO?\’”, S(IZR‘ C(O)RI - N
(R ) Regrrd lngNteceRHr%@F@red eahodémngom (er)muéa

4 I X ﬂg?p,gp-_pl U Y- -
%%rl% pr%ﬂ(@-yalé%% ﬁg(;be?’ 15 pr ecfeiéra Y, e'gcr:]h gﬁ %lno
CReéORd klsréﬂ hy Cl-Sd20rdilkylt-o o Cor-€fldy) r—ai“yéndoo diaseiat 00f
%%@”%kfg) Ekh %pkgﬁk;f @32 LR - 2 (% 10 -
hbt@%o@ﬂzaly&)‘qm@ekﬂ@ﬂahk&@l' CJ(Z.‘B—@*lIODhQiét@roa(r‘}@.—Clg)c’ (C5-
| - -ClQ)-ary I-()Cl C6) al kyl
C&@% fﬁ%rﬁéFHPod§&hﬂ6 -2dkyl-. More preferably, Rj; is
15@&1@%@) E?EQB%%&@ID/' c(yg]_l.o@@llﬁ'béthyl benzyl, or

0) - het eroaryl,
ptl@@}f@@@)lyﬁeteﬁv&nymomp@@ﬁémaww, Wheris rHR19 has up

to 3 tuents sele inde nt | fr a
\/\,'r1erze{|§£r-%8%%ﬁ ? 2 & Ip hateirgeéiaF’E%r?%gf“ o %f BEI)'
Rieflsaced o6 )&dﬂﬂtﬁro,at 01B sl ®ct B Td MRk - NH, ((f:g cﬁ(é) -

or .25 g% '—Q a chem call é(;s tabl e arrangenent.

CY¥FePaL By - (CRI& L ~edtvesy -(§Pr{LO) ~apydr pr<é?ﬁe|€3&8|
ab¥9-i(g1rebhylikyl-; (C3-C10)-heterocyclyl-, (C6-C10)-

heterocyclyl-(Cl-Cé6)alkyl-, (C5-Cl0)-heteroaryl-, or (C5-
Cl0) -hetercaryl-(Cl-C6)-alkyl-.More preferably, R;; is-
(C1-C6)-alkyl-, (C3-Cl0)-cycloalkyl-, [(C3-C10)-
cycloalkyl]-(Cl1l-Cl2)-alkyl-, (C6-Cl1l0)-~aryl-(Cl-C6)alkyl-;
(C6-C10) -heterocyclyl- (Cl-C6)alkyl-, or (C5-C1l0)-
heteroaryl-(Cl-C6)-alkyl-. Even more preferably, R;;: and
Riz; are H.

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

R11

R12\N)\\(

l radical is:



According to a preferred enbodi nent of formula (11),
Rl4 is H Z2 is CH2; or RI9 is: 52 OOOiH3 ~, CH3
OH.s""'NNHH NH O OON OHICCH3 H NS 'NCH3
N Hor Mre preferably,_ is H Z2 is CH2; and R19
is as .depicted i nmediately above. According to

anot her preferred enbodi nent of formula 5 (I1) , each
R195is nethyl; Z2 is 0; or R14 is: O H3C CH3 O@H3

O
O OOO\fI)I NCHB H NH O Ch OH3C CH3 O
HH N |
\ © \ o \ © \ o©
J
b\“/ J
N , Or Il\>\“/
! \o y \0

More preferably, the radical is:

J J -
J J
\ © \ o© ’ \ o \ o

According to a preferred embodiment of formula (II),
the
Rq1

R12\N)\(

| radical is:



CH3 or 53 More preferably, each R19 is nethyl; Z2 is
O; and R14 is as depicted i medi ately above. Even
nore preferably RI4 is: O R R OR OOR 5O0R In
this enbodinment, R is, preferably, (Cl-C6) alkyl
According to another preferred enbodi nent of fornula
(1), z2zis R NR N21-581-O |V or 10 Mre
preferably, each R19 is nmethyl; R4 is H and Z2 is
as depicted i medi atel y above. Accordlng to another
preferred enbodi nent of fornula 1), i
N /OH OCH3 MN4n:4rior4r N 15 rdln a pr PE@I
enbodi ment of formula (I1),
preferred enbodi nent offmnw% II) sH
(ll)

According to a preferred enbodlnent of formula
R11. is H

N\

e
W ZjY ZjY hﬁ(' Ty

Alternatively, this radical is:



According to a preferred enbodi nent of formula (11),
R12 is H 5 According to a preferred enbodi nent of
formula (I1), Rl2 is: (Cl1-C6) -alkyl-, (C3-C10)
-cycloal kyl, [ (C3-C10) - ¥9I oal kyl ]-(C1- C12) al kyl -
(C6-AdO-aryl-, (Co6-C10)- (C1- C6) al kyl -

(C3-C10) - heterocycl yl -, (C6- CI 0) -

het er ocycl yl - (C1- C6) al kyI (C5-C10) - thet er oagd -

het er g Ly (C - al kyl - re
ra% /sbut%cl ohex%l /N /"{
cy mhexyl berz henyl et hylN=£&ven
erably is ccording to a preferred
rmul@a II), 1|s(CI- -alky ,
k I-N -Cl N

p R11
enpodi nent fo
‘ N
cycl oal kyI] c 2) Jal Ryl -, ( @10) aryl -l C6- C10) &
aryl - (C1- C6) aI yl-; (C3- CI O) het er ocycl yl -, (C6-C10) -

heterocyclyl Oé) al kyl -, (C5 Cl10) - heteroaryl -, or

(i C10) - heter% yl - (Cl1- C8) - al ky}*s Mor e preferably,
N (C -CB) ~ (C3-C1 I oaI kyI

( Yok ) 20 cycl k N Cl - C123¢al

C6- -aryI (C1- Iky

(
( - het er ocycl (C1 C6) aI k O -
h | Ky ve re prefealy
cyor di ng to ﬁ preferred N
I

C6-

eteroayl (d -C6) | -
;
), 25 the A1 R12N0°
J

?E

| -
éfln R12 are H 'l‘l
enbodr meRt of fornmula (P
J 6

radical is: - 55 J YN,,'"-ONN
MeO
MO N VR I N_
\

<—3hﬂuap —JF4<:> ' =/ s

0 O
o h\,{ h\(

N N

According to a preferred embodiment of formula (II),
the
R11

R12‘N>\\(

| radical is:

B. B @
A, Xy O

H O H O , or ;

or the radical is:



10

15

20

l YYNOOJOO JYor JN ,,"6NO" O Mre
preferably, the radical is: JJ JJ CNY\ JXxYYY
,"C Oor \ O OO5 According to a preferred _
enbodi ment of formula (11), ﬁ\%h_e R11 R12,N O radi cal
is: 56 H3C H3C CH3 CH3 N "N ,41 100 0 H3CN
OV / \ O0-NCO CH3 NN~ ~NI N N1

2 @
/N

o,

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

wherein each ring B is either aromatic or
nonaromatic;

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

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

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

In the embodiment immediately above, a preferred

ring systems is:

zB R'\(CBDB R'\(CBQ
R_/NJ\O(R/” v e

, Or ©xr o
wherein Z; is a carbon atom, -CHR'-N-, -HN-CR'—- or
-CHR'-CHR'~, ~O-CHR'-, -S-CHR'-, -SO-CHR'- , —S0;-CHR'-, or

-N-. R' is, preferably, (Cl-Cl2)-aliphatic, (C6-C10)-
aryl, (C6-Cl0)aryl-(Cl-Cl2)-aliphatic, or (C3-C10)-
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.



10

Ooll 000 _Cl Q/~/ N'NN~OOpPO NNNN
| N1 p10O010pO HICNCH3 CH3 CH3 H3BICNN1O
101pOO0 Aternatively, this radical is: 57 d
MO \N\ N\ N -NOOO_OSQNO "N:"--- "N-- NNNN
OpppOO0FRFC MOC3 NVNNN \ NH2 CF3 ~N N N
OOOONNNN OO010 MDC

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

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

PR

O 3 O O

respectively:

D
3
R'/N—Kn/ R
O Ring System 1

In ring system 1, ring C is preferably selected

from:

R R T
N O S
751@?’\7{?“‘?”7&*(” 7(10’“(“
R R

A 30



MeO\ / NN/ NS NN OpON "'y "Ny ~3Yl 10
N O According to a preferred enbodi nent of formnula
(1), the R RI2’N5 Oradical is: BB CGN CBH
HOHOHOHO OB B OBC NHO HOHO, or or
the radical is: 58 B BB BNNBNNor/ OppO
wherein each B independently forns a 3- to a 20-
menbered carbocyclic or heterocyclic ring system

, < v@y S- N
5 S
;5?

RN
wl

NZ | NF
N N\ N



5 wherein each ring Bis either aromatic or
nonaromati c; wherein each heteroatomin the
heterocyclic ring systemis N, NH, 0, S, SO or S02;
wherein each ring is optionaldiyy fused to a (C6 10
Cl0)aryl, (C5-C10)heteroaryl, (C3-C10)cycloal kyl, or
(C3- C10) heterocyclyl; and wherein each ring has up to
3 substituents selected independently fromJ. In the
At | mredi ately abo preferred 15 1A

syste BBBR BR/B 3 3 NRP NNB - I\-Y
/| -0 r/ -r OORN wherefn z3 is a BArbon NR
at am R -N, -HNNCR - 0o -CHR -, -O -,

- S-CH O CHR -, -S032; r -N. R.Lig

erabl’y\ (CL-Cl12)-al i piktic,~{06-CLO) 20 a T

(C6-Cl0)aryl-(C1l-C12)-aliphatic, or (C3-C10)-
The aliphatic is, nore preferably, a (Cil-
d the cycloalkyl is nore preferably, a

8
3

wherein R is aliphatic, aryl, a'ralkyl or cycloalkyl.



R NR NFNHN5O0O0OO cRD3R NR 0O RNg
System 1l In ring systeml1, ring Cis preferably

selected from 10 RRR I N O g RR60 RNOSRN

OS RNOS px RNO\ S N6@ N J1 RNOS- 61
RNNR OS S O NR NNI N whereln Ris
al i phatic, aryl, aralkyl or cycloal kyl.

More preferably, ring C is selected from:

LAY >§ /
RN . RN Q
T

Uy
5

RN



- 62 More preferably, ring Cis selected from RRR

RRN 4sj RNRN _ ~I'" mss- ~~ 063 RngDis
preferably selected from RNOS RNO SRNOS~ |
RN\ O\ S r NN/ NI ~ 1 %N 0S-64 RNRNNR OS

~OS SONR N PN L|ZRE¢|§O’S RRRN

Ring D is preferably selected from:

RN o) S
oy
RN
X
RN
X
. RN o) S
AN 3 33
N/ / N/
A N N /




R65 R RNNR ORORR -2 ON OORR ONOO
N RON 17,Q5 O ,00/ wherein Ris aliphatic,
aryl, aral kyl or cycloalkyl. - 66 More preferably,
ring Dis selected from ORNRI ~-NRR O'll N
O N R 67 According to anotdeer- preferred enbodi nent,

ring stem1l is selec fromthe grogp—\
RN RN NR

N// 2N\ =
AN \I \L
P X YooK hg
R R T

N Q S



O NN~ ~N9, - VNN N NNON x ONONONZ, Ii
li NN N N68 EZ RL NFORNg System2 In ring
system 2, ring Fis preferably selected 5 from RRR
O OS11\S ORnNg system%\%s preferably sel ected

m 10 RNRNRN NNO™ RN RN N NN

wherein R is aliphatic, aryl, aralkyl or cycloalkyl.



-69- R GNH O Rng System3 5 In ring system 3,
preferred enbodi nents of ring G are as defined above
for preferred enbodiments of ring D. Preferred
-enbodi nents of ring H are as _defined above for
preferred enbodi nents of Fiﬁ@ F. 10 R 3 N/ ORInNng
System 4. According to a preferred enbodi nent of ring

system 3. ring. |l ds bri i gyclig ri em
cont ai ni n§°& %geffr g’rIBIOngg?%rr@, g%hesreg'ler?lt%%ngfyrl%ﬁ's
saturated or partially unsaturated, and ring | has up
to 3 substituents selected independently fromJ.
Preferred enbodi ments of ying | are selected from -

70 RNOS RINop s N1 N N RN OS 71 -
(@)
RN
\ RN
R
N
RS
R N
RN
SN
R
l R



OR N ORR ONOON RN NNI 1T 1 N sj, 5
According to a preferred enbodi nent of formula (I1),
the 72 - RR1I2-N Oradical is: Op NN NiNNN,-NO
OO0, OO SgtYN 0OO OO0 --NO --NO--NN
~NN--NN--NN o000 8", p --NSSSSN

--N'S

According to another preferred embodiment, ring

system 1 is selected from the group:

%—N e -PZ;N s et \ el A
N N, _
o oH Yo
2;v.L;N RUY E‘;N <X %N =~ }I{"N NS
/ /
o-N O—N —N
0 e (e
}Jﬂ T ﬁgN SN N jﬂ“.g(

-

T



N--N--Nor OOOOS5 According to a preferred
enbodi nent of fornmula (I1), the R R12-N O radica
is: 73 0 N/N/NNN OpONSOOQgs SN/NN -~r
" r "~NNN/ / / /] 000000 NN\V/ \ KN
ONS N/, 0O0N/N/NOG®DON N\ / )\ NI~N
NNNON /N/N/N%N/ OO0OO0OO0OO0OO NNNSNNN

or N

Ring System 2

In ring system 2, ring F is preferably selected

5 from:

R R T

N 0]
J{P }é Mﬁh }é nﬁf
1
S
t;% rJJ\r“ }4: rJJ"\‘ }Ai “‘JJ‘“
Ring system 2 is preferably selected from:
10

284

AR

RN RN RN
N%iz>0 N§;Z>S N
AN S L



NKN KNN/N/N/NOOOO OO According to a
r a (11)

preferred enbodi nent of fornul 1), the RL R12N

radical is: 574 0SNnNnoONN No N ,INOOO
OOO0O0 NO9S9S ~\ / INN. /NNNp OOOpPO OON
S NO 00OpOpONSONS HINHINHN/NHN OO0

0O OOOQONS ONS

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

RK\Kf(:;>
3
o
/
O
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:
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‘NN NNNYoro NI// ONp.NN-~-NN--N.N.N N
, 0 O000 ON~ NgI~N NNN\ 9NN/ N- |
SC-SI ~N .N IN--N.NN, 0000000 ONN
N/ NiNVA LA TN NL/ IN[/j NiNT N NNiN
OO0or p

=0 o) 2O
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I SRS
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According to a preferred embodiment of formula (II),

the



OO0 O O According to a preferred enbodi nent of formula
(1), the RL1 RI2,N5 radical is: 76 N /N/NN/N
N OOOOO OHN/N NO ONOOO O According to
a preferred enbodi nent of fc}r2nula (1), the R11 B-/

0
RI2~B NO RZNOO /NON-"5 RI3 RI3 radical is: /
n each B independently fornms a 3- to a 20-
nenberedf@arbocycllc or heterocyclic ring system
wherein e éh ring Bis either aromatic or

nonafesyf
l

radical is:

2B 88 F
@@@@@@
B &L Ly
DL LI

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

R12\N>\\(

| radical is:



10 wherein each heteroatomin the heterocyclic ring
systemis N, NH, 0, S, SO or SO2; wherein each ring
is optionally fused to a (C6- Cl0)aryl,

(C5- C10) heteroaryl, (C3-ClO)gycloal kyl, or (C3-

C10) het erocycl yl ; and 15 wherein each ring has up to 3
substituents selected independently fromJ. According

to a preferged enmbogiqrent of Aoqrnula (16 the R11

o / ~ r adi 's: 77 O S HN N HN
N N OO o, N HNIN/HN N O H HNNOO O
00 ONN NN p HYS HN ANWN H O 0 00p

O0OSNNN © 0 a 0
S O S
N N
/N ' 4 I/N :/N ’ I/ ’
0 o 0 0 o (o}

According to a preferréd embodiment of formula (II),

the

- Ru
R12~N)\g

I radical is:



According to a preferred embodiment of formula (II),

the

radical is:

O

R12\N



Hp 5 According to a preferred enbodi nent of fornula
(1), the 78 - R11 R12. R2 N O /NO R13 R13 radical
isci NNNN _ ~NNINN\N N\NN\N NH, 0O0HO
OHOOHOOOO~N N\ ~N-"N\ NNNNHN-NHN-O
N\HNON HHO0OOOT NN rNrNN\ NNNI N
NNV\N NNH HOO ,HOO" HOOOOO' HO ON
N-N N=n N N o) O\P
| n
H&j;f H{iii H{ii}l H&:iiﬂ H&i;f Hg:if
o O 0 o) 0 0]
3 3 \_/ \_/ N/ N\«
HN—( - HN _N N N N
o "0 0 o 0 Y
N X
N \ N NS Y )
DS U P N O P S (2 (A
N —N —N _N /N]i /N]: /N]: /N]:
o : o o ’ 0% o ~ o Lo -
N
N N7 N =N
NS N SN | ' |
N : \~# s [%J\s L s NN 7N 7N 7N
N i —N /N]: —N /NI /Nj/i‘ /N]: /Nj/i‘
’ i ’ ’ r 4 IO o 'O ’
;Ii o 0 o o
N = N X
[ ] A XN AN I
S N | N L A M A
’/N R ’ ] rorO
o o o

According to a preferred embodiment of formula (II),

the
R14

R12\N)\(

| radical is:



OSJIJNNINN HVN NIANNAVNNO HNHO HHOOO
ONNNN NAYNN/ NN/ \NNINN/ \NQCHOHDO
O_H OOHOOHOO OHH N/NONS/NNONO NN
GINO N_ 0OO0000 5HHHH/NONS/NNNN %
~NXNi OceN OOOQ?GOOOOOHH HHNONS
HNNNI15-- NV 0 Ni or 0O--~~000O0O0O0 79
N
/N —N /N /N /N
o 0 o o /
O.
) N
N /N| | HN:g /N:<<‘ /N:<< /’/\;
N o 0 o ©
o]

According to a preferred embodiment of formula (II),

the

R
R12\N)l( B NB/\<O
O

R2 o)
‘ /N72§O
5 Ris N8 radical is: AR,

wherein éach B independently forms a 3- to a 20-
membered carbocyclic or heterocyclic ring syétem;

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 (Cé-
Ccl0)aryl, (CS—ClO)heteroaryl, (C3-C1l0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and

15 wherein each ring has up to 3 substituents selected
independently from J.
According to a preferred embodiment of formula (II),

the
R4

R12\N)\(

Ra o)
/N7<§9
Ri3

Ris radical is:



In the-enbodi nent i medi ately above, the ring is also
selected from NNN ~N"NNNN/ HpNOHOHP
p NINA NN~ NNNAANITI NNII NNII' N HOOHp O2
Hpp HHHONONOYN iNINiIiN , and. 5000

According to a preferred ‘?ﬂbOd' ment of formula (11),
the R11 / R12\ J'- 0O /N O R131 R13 radi cal

is: 10 80 OSN c~r\r NN NVNNNpppOO OpO

o Setae s .S

N N N
S N
o} ~ HN N
\HN/gtl\'l/\ HN’§;N(\ /gjl\g\f HJ:";/\(;\
o ' C 4 o
o s N N N
AN N \N N I‘:li (o]
SN N H , o
I3 H O ’ 0
4 0
o]
N o)
s
o)
\ N /EPN/ \NQ \N/QN(\
N N ’ : O ’ H o r H OO ’
Oo o) 0
o
\NJ;;N(\ e N N
H r H 0 4 ‘H O '
ro
r° Q ) \ QE \ Lr”
N N
\ N
\N>\\\/N*i N \ﬁ, , H Og ,H Oo ,
H O ©
S o) S
Q\J/ N N N Y NJ\)
AN , N\ E N ' ’
N d N O H Oo H Oo
N
, N , Or \ N
N QNA N Nﬁ:\/%\
N H O H O 4
H o 0

According to a preferred embodiment of formula (II),

the



OSN NNW W, NCNpOpOOO®P SN ONNN
NNNN\N, HOHOHOOHOpPO 0OS~,N N, \N
Nor \NNHOpHHN\ gO0OHOO OAccording to a
preferred enbodi nent of forrmula (11),. the RI11 R12
RZNO /NO 5 R13 13r%ii9al is: RI11 ~~( BO O /MNH
R11

R12\

Re ”/L\g

2

Rz radical is:

‘ N N
N \ N N ! !
\:/g;h:;» :§N N N N § N N
’ o) ¢+ H lo) ’ H o ’ N o) 1
° 4 o] o] o] H o]
N
N AN /\l}l N ,N/\N (\l}l )
| N-NC N N N N NN NN AN
N N ‘g WO N N
N ‘ o] , O ,H 0 , O 4 ,
H O o

, o
o o]
N Ns s
(\E N AN /EN/N N I N N N
N\, »N N
N NN hou Ho 0 N ,
H 0 o] ’ (o] ’ (o] '
H o]
s O O TR v
N /Crs’x/ N\ N “N N , O ,
{j ' E H " NH d 9
o] o ° /
N N
N N | / 1
L/ 1 QN QN &
Nz \
N/§&| 7 \N/E’;N%\ \EJ:‘: E WY :g\ N ,
H ?
o d 6 H ° °
o)
H
H H H N
N / N S e N /
N , I{\’l/ ,/ LN ! J:I‘\l/ ' Io! N !
o] (o] o O
O () [e] (@) o
H H ) H
N N N N N /N o]
/ o / / / i l:[ P
N N N_/ N ,
N , g , o , o) "0
© o
0 0 o) o



wherein B forns a 3- to a 20-nmenbered carbocyclic or
heterocyclic ring system wherein each ring Bis
either aromatic or 10 nonaromatic; wherein each
heteroatomin the heterocyclj,c ring systemis N, NH,
-0, S, SO or SO2; wherein “edch” ring is optionally
fused to a (CG Cl0)aryl, (C5-C10)heteroaryl,

( 33- GLO)-gyclap e r 1@1%d1%5:e@§p)51%\% o%é Ydinfnds -
81 erein each ring has up to substituents
adelcected@ctiadddpemdent |y from J. According to a
preferred enbodi nent_ of formJIa II) the R11- R12,

IISVEN NO/I\V N 313 é: RI1 RI1 R11 N
\lﬁ 0 I \O N OOHOHO
'RIIHRl uN -Y -
O
.3
N N N N \/I\H/N
N N N
H)\'g H)\g/ H o
(o) ' O p o]

H H
o) Os_-N O N
g Y Y
/N\g/ _N N
’ ’ and
(e} O 0

According to a preferred embodiment of formula (II),
the
R4

R12\N)\(
Ra o)
N72§O
Ve
R13'

radical is:



10

15

it is understood that that 8P0-R11, variable is

hydr ogen. According to a preferred enbodi nent of

formula (11), R11l and R12 together with the atong to
i 0 o for ~t6\ 10- mentyeNéd Troxo-

lit or clicri F em

ach,heth oat@min ,thegl5 h rocycltori

frdmthe group dconsisting of W,

NH, 0, S, SO and S(?; and whereig said rj N up
[ n el gct edfl ntly fir N 82
i tomr ed e ? ., the rlﬂéfo fred
frioon R§ and R13| 5i f_present, eferably am ,

18- ered ring.%According to a preferred
enbodi nent, the ring formed 5 fromRl and R12, if

present, is prefeably an 18- exed ringeN
N
\ N N Ln/N SOy \NJ:HJ/>>\
N ’ m X ’ H S ’ H 0 d ’
H oo 4 % o _

the

radical is:

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

wherein each ring B is either aromatic or
nonaromatic;

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

wherein each ring is optiomally fused to a (C6-
Cl0)aryl, (CS—ClO)heteroaryl, (C3-Cl0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and

HOO10 O NOO\NO HOI RI1 Ol RI1 S R11 O

RL1 NNYNNRN O\ ONONOO NNOOHOHHH
OPRI1 O, RI1IT \\ RII N R11 1 - Y ONSNI or NNY
\OHHOHOONNOHOO HIn the above radicals, ... .

7



10

15

Any of the ring systens may be substituted as set
forth herein. Preferably, the ring substituents are
sel ected fromoxo, fluoro, difluoro (particularly
vicinal 10 difluoro), and hydroxy. These substituents
are the nost preferred onthe follow ng ring systens:
B CB CN~( ~and N~ Fi ; wherein Bis a 5-nenbered
car i Cea{éwgmg@tﬁé?@%ﬁ Yebayi He-oPer s Usat 88ted
bond.” 1n preferred enbodinents, heteroatons are
indﬁﬂ&nﬁ&nth&iﬁrqmnihe group consisting of N, NH, 0, SO

S02- . .Pref d d
"9 DL L1, SIROSL I STty Lo UL e 17

thé:or exanpl e, the preferred enbodi nents of R3 in
formula (1) are also the preferred enbodi nents of R13
in fornuli#d ) ; 20 the preferred enbodi nents of R2
in f&n ax{!l) are also the preferred enbodi nents of
orm@#la (I1); and the preferred enbodi nents of
la (1) are also the preferred enbodi nents
Ry5'f or nul Any of the preferred
enbo i1r3rents re’E‘?‘?Je‘gaJabjo%e for 25 T, V, Rl, R2, R3, A,
X, Y, R4, R5 and Wnmay be conbined to produce a
preferred enbodi rrent of a conpound of formula (IA). R

Any of theR preferred rrtmdl ments t8d above f
V, ®l, 'Rs A x , and W /I\n/
30 ¥ Ne o pro ref’er r\e S ment oT\N
conpougd oP for rru'ﬁac{l B) o the preferhed

enbodi nents recited above for _
R11 Rt KQRn
S et oy O
N T 0 \N>—<g o)
H

i ) 0, i )
R4 Riq
NQ Q N N

) N ) N , N N
N >—<N/<E/ \€>—§ /kg/ \e*“ﬁ \N>_<g 0

(o]
N 0
H H

0 R R11 N, Rn
TQ y YQ ; g{w x|, QJ\(O(
Y Y o] H O
H
In the above radicals, it is understood that that
Rj1r variable is hydrogen.

_ According to a preferred embodiment of formula (II),
R;; and Riz together with the atoms to which they are bound.
form a 6- to 10-membered mono- or bicyclic carbocyclic or
heterocyclic ring system; wherein each heterocatom in the
heterocyclic ring system is selected from the group
consisting of N, NH, 0, S, SO, and SO;; and wherein said

ring has up to 3 substituents selected independently from

J.
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15

20

25

30

Rl, R2, R4, R5, and R5', R11, R12, R13, R13', Rl4,

R15, R16, R g, R20, Z2, Wnmay be conbined to produce a
preferred enbodi nent of a conpound of fornmula (Il). 5
Accordi ng to anot her enbodi nent, the present

i nvention provides conpounas8%f‘fornula (1"): O OR3
NNR6 TNYYIY N O R5 O YIIH 0 OR (I") 10

gngﬁatlc ﬂ@c? o?r%yc?%ﬁ8§§ﬁgné5(%g Fﬁ?g formed

prapyRs endlryy) ; 1R6prt§s@ryt21 0P Opyefeedbl obHhYh 8 -membered
| opentyl, 15 cycl ohexyl, benzyl, (S)-nethyl benzyl;
%ﬂgT i's (C3 C10) heterocyclyl or (C5-C10)heteroaryl

ring AdGF @iy S8b th b PGESLPLA &ﬁb@&ﬂn@ﬁﬁt ! FRe ?X%%OSSPmed

donor noiety selected from -NH2
from Rela@st &z f rbmpregent H H mef@:mmy A K1 BHieibered

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

preferred on the following ring systems:

B
@w |
H H ; wherein B is a 5-membered

carbocyclic ring, optionally having one unsaturated bond.

In preferred embodiments, heterocatoms are selected
from the group consisting of N, NH, O, 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 R;; in formula (I1);
the preferred embodiments of R; in formula (I) are also
the preferred embodiments of Ry, in formula (II); and the
preferred embodiments of Rs in formula (I) are also the
preferred embodiments of Ri7 in formula (II).

Any of the preferred embodiments recited above for
T, V, Ri, Rz, R3, A, X, Y, Rg, Rs and W may be combined to
produce a preferred embodiment of a compound of formula
(Ia) . |
| Any of the preferred emediments recited above for
T, V, Ri, Rz, Ry, A, X, ¥, Ry, R;, and Rs., and W may be
combined to.produce a preferred embodiment of a compound

of formula (IB).



RRo ORoORIO O RoHH /-KNK
R1I0 )n HNK Ro HWSK RIO O |
H /K\ INROppPp)n Ro RoRo KHOor Ro % 00

Rio Ro HS wherein R10 and K are as defined above. 5
Accordi ng to anot her enbodi n&htT the present

i nvention provides conpounds of fornmulae (Il' and

||| §§B’3%4t54 3&§eggr§g§~é$£gélmeﬁ%s rec1ﬁgd Egove Pgr

Rll Rz, Ry, RSI and RS , Rai, Rer Ris, R13'1 Rl4l R15/ Ris, R-19/

© O
ol
oo

R20, Z2, W may be combined to produce a preferred
embodiment of a compound of formula (II).
According to another embodiment, the present

invention provides compounds of formula (I'):

o R
. H ° “Rg
H |
\”/ N O Rs O
H
0 R ©

(")

wherein:

R; and R; each is independently(Cl-Cé)aliphatic,
cyclopentyl or cyclohexyl;

Rs is ethyl, propyl or allyl;

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

T is (C3-Cl0)heterocyclyl or (C5-Cl0)heteroaryl ring
wherein said ring contains at least one hydrogen donor

moiety selected from -NH;, -NH-, -OH or —-SH; or

T is selected from:



N R20 O R13 R13' \R14 R15 (Il"); and 85 R11 H3C

Rlz~ W ORL R N51 RR1 HBCNNORS Y1 OM HO

R13 R1I3 H3C H 10 (11 1'); wherein the vari ables
as defined herein. According $p a preferred
enbodi ment, the stereochem stry of-~a conpound of

this

conpounds; 1-6

tR) S
conp
desc
of

below in Table 2. Table 2

i nvention corresponds to that depicted in
and 63- .15 58. ot her enbodi ment
rovipdes a roce for preparing;a
d orsthi's i nvERN ése processK N
di 0schemes“and
eC|fuqoconpounds ofO f or

inventio

19 are set |ffort

O

are

of

| es.Rig 86 anpl
H-, _? | ~ C 0P PHuMN |

HONONHOOHN NOHO CH NOHOOHO HO

wherein R;o and K are as defined above.

According to another embodiment, the present

RlO

?

or

invention provides compounds of formulae (IT' and ITI''):

(II'); and

Ry
Rs'
N 0 Rs
0
R
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512 NHONN-'"( @O =HOOHOHO=HOOHOMH
034 /-0 NNNON ~OO ~HH_H. NNONOHOH H
HOOHOHOO100 056 CNN NOO- SNONO-~N
= NNNPhN~NNNPh OH %50_H pHHOHOOHOMH
001578 0O ONHO OCNE HONANNNNPh\NN
NNNN MONHHHOHH HOHOOOOpP O9 10 87
- OcNMp/ Il HONOHAHI NNO HHHH HOpPHODO
Opp 11 12 O=OO NA Riq T
0 Ri2 N w
R4 Ro \\N
R’
N ¥e) Rs
O
o) Riz Ry3
(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. _ _

~ &nother 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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ON N~NNOOAH=HppHO
1314 NNNHO-" NO HO =
Hp HOO 10 15 16 F

NNN / 0=H 0 H
NOA\ NNO HOHB®0OH
H 00 151920 - 8 00 OO0 O

N MR XR B 0000, 0,0 Be

set forth below in Table 2.

N
0
Y
N

©

Table 2

O

o

9 10
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Exanpl es of specific conmpounds of fornula (1) are set
forth belowin Table 3. Table 3 0 ON Ph LN) NANf ANA | A

f~100 HOOHOHOOHOOHOHIa2a CN~- NHON
NIHONONNNN-CNN@@N A OHOOHOHOH
0OO0OHOHOO 15 3a 4a fi, HONNNNNO N
~OHNj 1NNON-' O HOOHOOHOHOOOHOH
5a 6a 90 - NNI HOj pis NO1INNNNNPh N"NNN
NPh HHHOOpPHOpPHpPOHPHOO 7a 8a OyOve N
OOHANNNNNONPH NNNNON

I
<
pdn o
11
o
Iz s
© P4
®)
Ir=z
o
IZ]>
2
ZT
|
(®]
Ir=
° YQQ
p=4
Iz
O
IZ}>

23 24
O .
N N
-}Nji?:\l— N N N’A = N\z/lLN N NA
10
25 26
NH,
4 o) 0 N R O 0
I H N [I N AN
0NNy N/A SN N\:/lLN N N
H o H 5 H O = H o H g H
27 28
o}
Z 0 o)
xS ¢ A Qs X
N N
N NN N N N/A N N\:/U\N N NA
15

29 30
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31 ' 32
Examples of specific compounds of formula (I) are

set forth below in Table 3.

o JYMI% Q Tt JYMI% A
e
OO o §H o H o A_H o gH o H

(0] o) o]

TUT e BIWIEVEYL L §Y
RariaE L A AR s

5a 6a
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ZL

.

9a
Y
N
H o) 3
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N
H
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15a
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15



(@]
Z0
oz ©
NHO M_.a5 :
—
Z. _Om ZT
L o
Mo Zc O
OO%H 4
NMUaHHOH o
Zm0O o
< O ZT
ZcoOo «Ho
o_ o o
N2HNHH _:O
\50 o =z

O OHN.X._.fa
oZZIIIZom

10

26a

25a

15
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HOO=HpHOH37a38a OO NHNO”~/ NNON H
OHppPpHOHHOHpPOHpPHOO 539 40a 0 HON
OHONO NN HNV-pNNNN HO=0pHOHHpP =
'HOpHpHO 4la 42a C O°“CC W NNNONHN, NN
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OHOH NH;
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o
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p
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6la 62a 10 Exanpl es of other specific conpounds of

formula (I1) of the present invention are set forth
below in Table 4. Table 4 NN~ NNONNNMN NNO N
HO=0HpO=0HPO- HPp:= 01563 64 - 96 - OO0
ON HNHHNJ HpNHp?\l )YN~HOHOHOON
NHNN~ OHOp)\ O0O16566 NpO Cl pH NNKN
N,, XO (N N N N,, OO (N H=HHK=HO00O
o5 67 .6 conppunds of thlSlnventlo

noo r e-agy ri n @f t o)
ac gjgn Li¢_pix i gl gl A
57a 58a
28N ; [’N'”Oﬂ ’)°A
N N =
NN N NA\Nj\fN N N/\H)LN
H = OHOH o) H 0 HOH
5
59%a 60a
(0] FF 0
4 H © 0] 4 H 9 @]
5 N0 03 A <% LX)
.1 0O H o 0 X 0 0
6la 62a
10
Examples of other specific compounds of formula (II)
of the present invention are set forth below in Table 4.
Table 4
N
/ / a
mﬂ@r% mdd@/%
H E \VH E‘
15

63 64
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di astereoneric m xtures and individual diastereoners.
Al'l such isoneric forns of these conpounds are
expressly included in the present invention. Each
stereogeni ¢ carbon may be the Ror S
configuration. 15 Preferably, the conpounds of this

i nvention have the structure and stereochem stry
depi cted in conpounds |a- 62a and 63-68. Any of t
preferred enbo ments recited above, including t

$~ above speci es, \
rdﬂiuc pr r ed? empodl nment o ' ;\?Eln
in
h N—CTHE:
tetrah bf uran 25 N, N di niét h If@fﬁ§j:§e \/njf v/

prepa:r or‘T's a@r e-x s 1

ethyl a tate 97 Ac . acetic acid

1- hydr oxybenzotri azol e hydrate EDC:

1- (3-di net hyl am nopropyl ) - 3- ethylcarbodrrnrde
hydr ochl ori de ? NMM N net hyl nor phol i ne NI\/P66
N- et hyl pyyr ol di none EtOH ethanol t-BuOH:

tert but anol  Et 20: Neaet hyl et her 10 BOC:
rtObutonx car oyl z O di t-butyldic nat e
: nzgl c ony Chg cycl I gly e

4 H H éﬁfﬁN H @ n
H NE{ler\Y7 N ) N?{ﬂ1§N\‘7
h

67 68

The compounds of this invention may contain one or

more asymmetric carbon atoms and thus may occur as

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.

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
combined to produce a preferred embodiment of this
invention.

Abbreviations which are used in the schemes,
preparations and the examples fhat follow are:

THF: tetrahydrofuran
DMF: N,N,-dimethylformamide
EtOAc: ethyl acetate
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30

tBG tert-butylglycine 15 Fnoc: 9-fl uorenyl

nmet hyl oxycar bonyl DMSQO di ent hyl sul foxi de TFA:
trifluoroacetic acid DCM dichloronmethane DCE

di chl oroet hane 20 DI EA: diigopropyl ethyl am ne MeCN:
acetonitrile PyBrOP: tris(pyrrolidino)bronophosphoni um
hexaf | uor ophosphate TBTU or HATU: '

AgOl(I:.l-HéQSBJZ.Qt ébﬁa(” e- 1_y| )'l ,1,3,3 25
tetramet hyl uroni umtetrafl uoroborate DVAP
H@BHi nkt hyfnaknbeyprptrhazPPEShygyricdi ni um
-t ol uepesul f onate_ .| BX: i odo [ 1:d : Al: BN
=e5 " 4 St e Sht SranbroPEl S5 REROEERELTIER,
ON: nyarocghorN®e not determ ned MS: nass
spectronmetry LC liquid chromatography 98 - Genera
N@&ﬁtﬂé@?Eh PRABEBPOGHS The conpounds of this invention

NIBY RenmBEEPRHEPrbRicgepaeal by nethods known to those
skilled inthe art. 5 Schenmes 1-17 below illustrate

E§QHt hethenpdutes to the conpounds of the present

o BAGR  BRshaPhRroBa  he ordinary  ski1led organic

Echen gietipy ethernatively be used to synthesize

nod. Qa8 cPRLL, 985y 2 bogy 10! eoul & as

BOC,0: di-tert-butyldicarbonate

Cbz: benzyloxycarbonyl

Chg: cyclohexylglycine

tBG: tert-butylglycine

Fmoc: 9-fluorenyl methyloxycarbonyl

DMSO: diemthyl sulfoxide

TFA: trifluoroacetic acid

DCM: dichloromethane

DCE: dichloroethane

DIEA: diisopropylethylamine

MeCN: acetonitrile

PyBrOP: tris (pyrrolidino)bromophosphonium
hexafluorophosphate

TBTU or HATU: 2- (1lH-benzotriazole-1-yl1)-1,1,3,3-
tetramethyluronium tetrafluoroborate

DMAP: 4-dimethylaminopyridine

PPTS: pyridinium p-toluenesulfonate

IBX: periodobenzoic acid

AIBN: 2,2’-azobisisobutyronitrile

rt: room temperature

- ON: overnight

ND: not determined
MS: mass spectrometry

LC: liguid chromatography
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10 illustrated by the general schene bel ow, and the
preparative exanples that follow Schenme 1. 1) HC -

Et CAc H2, 10% Pd/C, OH O EtOH N 2) CBZ-Cl, NaHCO3 CBZ
H BOC O 3) isobutylene, H2S4 O O 1) CBZ- Xaa CH

PyBr(P DIEA, NWP 0 R3 2) , 10% Pd/C, EtOH H O .- ‘
gN -'~- OHCl H 3) repeat steps 1 and 2 R-N-NEtOA(" R-f. -
N~HN CO2H 4) RCOOH, 0 RL HO OO i O PyBrOP, DIEA,

DMF or R COCl, DIEA, DVF O Dess-Martin PyB(P, Dl EA,
delferid 10 SRa tHE thl op @reitbehidedgry :OH H R N LN N OH H t BuOH,

CH2Cl H2N N 0Q H HN H. R~
0 RTHS0 GBS PLabVE HrEES TR P dr
diRrall eRArRIHHIAO kAP N dhdtfe frimilay iin She art.

Schenme 2: OH N OH + H2ZN N PyBOP, DIEA, DMV | , "y IN
gehermgg {-17 below illustrate synthetic routes to the

compounds of the present invention. Other egquivalent
schemes, which will be readily apparent to the ordinary
skilled organic chemist, may alternatively be used to
synthesize various portions of the molecule as '
illustrated by the general scheme below, and the

preparative examples that follow.
Scheme 1:

0,
1) HCI- EtOAC % I-[ls:zt 01:/0 Pd/C,
OH
N 2) CBZ-Cl, NaHCOy  cpy’ K K

BOC 0O 3) isobutylene, HoSO4

1) CBZ-Xaa-OH \}/ _ C

PyBrOP, DIEA, NMP

2)y Ha, :)o% Pd/C, EtOH H\j‘l\ Rs O Hcl . }j\j\ R3 QCOZH
3)repeat steps 1and 2 R\H/N _ N)\n/N ST N

4) RCOOH, 5 & P O 0 Ry o)

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

PyBOP, DIEA, DMF i /A Dess-Martin
> 9 Rs HN N periodinane
OH RT \/lL )\n, OH M tBUOH, CH,Cly
\)\[r N 0

0
" \/(l)l\ R3Qj\FN/<‘/U\”/A
" ; N)\’(N 0O ©
Ry H o

Scheme 1 above provides a géneral route for the

preparation of compounds of formula I.



BOC 0 BOC 0 0 1) CBZ-Xaa-OH PyBOP, DI EA, NWP HCl,
EtOAc HOH H2) H2, 10%Pd/C, EtOH, N /N 3) repeat
steps 1 and 2 QN 4) RCOOH, 0 O PyBOP, DI EA .DVMF or R
COCl, DIEA, DMF O Dess- I\/a_rtd'ﬁg periodinane H O R3 HN
N tBuOH, CH2CI2 RNN CH H O HO OO0 HOR3HNN
NNNOH O RlL OO5 Schemes 2 above provi des anot her
general route for the preparation of conpounds of

fornulal - 100 Schene 3: H OH EDC, HOBt H OH Br,
- BOC N NMB 0O HC . HN(OVE)I\/EOOTHF OCto
t. DIEA DI\/FH&IRSOO—I OHOHRNH H2N N

PyBOP, DIEA, DMF
HoN
on T Vkm Y
\ BOC

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

HCI, EtOAc OH 2) Hy, 10% Pd/C, EtOH
! H H >
_— N \/H]/N 3) repeat steps 1 and 2

N : "/ 4)RCOOH,

o) o PyBOP, DIEA, DMF
or R COCI, DIEA, DMF

Q Dess-Martin periodinane>
H § Re HN N fBUOH, CH,Cly
O oH
E o
o R o
0
R N Y o
= H O
0 Ry o)

Schemes 2 above provides another general route for

the preparation of compounds of formula I.



BOC 4N HCI 0 O O dioxane O HOBt, HBTU, D EA, NWP O H
OHR3 HO RHO3 NDess-Martin NN RN'RN~( N
periodinane _ CHCI2, tBUOHORL HO OO ORHOODO
5 Schenme 3 above depicts a eral route for the
preparati on of conmpounds of tornula I, specifically

~ conpounds represented by structure 62a. 10 15 20 -
@l Scheme 4 HH H O4 N PhCH2P+Ph3Br N BOC' BOC!
—OsO4/NVO BOC N Li HVDS/ THF = acetone OH O OH gN OH 4N

HCl g HGQH H2N R~Nl\ld4io oH RlHOO HOBY
el ’ IED(HHO'EMN o @: %’r\l 5

0 HCl. HN(OMe)Me THF, 0 °C tor.t.
\j DIEA, DMF
OH R
HCleN\//L\”/l\\ \WT’
ioxane \W HOB, HBTU, DIEA, NMP

O R3
O Rs % \/knj\ Dess-Martm % \/U\n)\

penodlnane
CHCl5, tBuOH

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



HOOHpP OR10RCHOI HRAN. NORHpOO 1
5 Schene 4 above provides another nethod for the
preparati on of compounds of formula I. 10 15 - 102 -
Schene 5: Br N OH K2CGB, CH%%I > NBOC20 + OH 00O
0 DIEA, CH2C12 0 N O PPA 3°L27>==0 Bu3 OH i ni dazol e N
| ABNONO OO0 ': OOO LIOH THE HON CH

e~ 5 Schene 1 or 2 in conbination with schene 5
rovi de anot her general met hod for the
pr aparation of OH
BOC” e'\-P\/\ PhCH2P+Ph3BI’ OSO4/NMO OC’“
: acetone H

_W LIHMDS/THF ﬁ -\I OH

O i Rﬁh\(
H OH
AN HCl HCI-HzN\/H/© R \n/N\:/U\N)\”/N

dioxane : z
= 0 R H 0 0]

WOH
HOBt, HBTU, DIEA, NMP

O R3
R\n/ IBX DMSO
A 0
H\)O,]\ R3%H\)kp
0 Ry o} \|

Y

5 Scheme 4 above provides another method for the

preparation of compounds of formula I.

10

15



conmpounds of fornmula I. 10 Schenme 6: NH2 Br CH2CO2Ph N
\O_ N CH3CN, DIEA 4 A sieves, toluene OH O O refl ux
00 1) H2, Pd/C BOC20 2) LiOH, THE N NaHCO3 O N
acetone-water HO 0 OHO 0 igb:np 1 or 2 in conbination
with scheme 6 above provi not her general nethod
for the preparation of 15 conpounds of forrmula I. 103
- Schene 7: 50 psi H2, Pt02 1) CBZ-Cl, NaHCO3 OH CH
Et OH, AcOH, H20 2) Isobutylene, 2RS4 NONO 0 O 1)
Sthe®S5: THE 0 1) H2, PA/C C N O\ 2)

. 2,6-di -tBu-phenol N O 2) TFA, CH2Cl2 CBzZ CBZ 0 BOC20
O OHOH NaHCO3 HO 0:~N~ O BOC 5 Scheme 1 or 2 in

crgiaNE\ggd_g h Ks&?egﬁ &N abﬁbﬁd\e anebhgo

DIEA, CH20I2
o>v : >V
=0

PPhg, Iy Bu3SnH

N _
O/ OH mldazole @’N N
I\ | I\ AIBN O\\(
=%
|

LiOH, THF

H,0 o \«N OH

A% 4

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

compounds of formula I.

10. Scheme 6:

\o
. NHp BTCH2C02Ph -
' CH4CN, CHLCN, DIEA :L 4 A sieves, toluene
OH reflux

1) Ho, PdIC BOC20
2) LiOH, THE > —
YL N NaHCOs -o\ﬂ/N
_ acetone-water o
HO Yo HO X0

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

15 compounds of formula I.



certain conmpounds of forrmula I. Schene 8: 10 1) PCl 5,
S2CI2, CHA 3, reflux G Ba(OH) 2.8 RO OH M 2) H2,
Raney-Ni H20, Reflux N N OEOH NEt3 MN OO Schene 1
or, 2 in conbination with_ (I%enla 8 above 15 provide
anot her general route for the preparation of

conpounds of formula I. - 104 - Schene 9: O cCH
reflux. gN 0 O O1) H2, Pd(OH)2 2) LIOH, THE N 3)
BOC20 -7 Schenme 1 or 2 in conbination with scheme 9

Sghede 75 provi de another general nethod for the
preparati on of certain conpoundsref formula |I. Schene
10: - ECN, Hg(NO03)2 N \\N N Frig Et OH ci
NaBH4 50 psi Hy, PtO, 1) CBZ-Cl, NaHCO3

OH >
EtOH, AcOH, H20

T

2) Isobutylene, HySO4

O\§ 1) LIHMDS, THF CEHO 1) H2, Pd/C
N 0O 2) 2,6-di-tBu-phenol N O \é 2) TFA, CHoClp

CBZ CBZ

Q BOC,0 <:>

~ ~

N OH —» N OH
NaHCO;
N N
H O . 0

BOC

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

certain compounds of formula T.

" Scheme 8:

1) PCls, SO,Cly,

O\/l CHCly, reflux O\/ICI Ba(OH)2.8 H0 %OH
N"Xp 2 Hz, Raney-Ni N0 Ho0, Reflux N

EtOH, NEtg ©

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

compounds of formulé I.



Cl N ONaH, DV N5 NHCI HOHBOC0)., (DD~~ N
reflux 0 OCN1Op 10 Schene 1 or 2in conbination
with scheme 10 above provide yet another general

met hod for the preparatiaqnqgf, conpounds of fornula I.
105 - Schene 11: Resin H OH THP-resin PPTs OO O
froc NOCH3 R1L O fnoc' N\ 7T H/OCH3 RL O Resin 1)
SKRENE 9oR2CO2H 2) PyBrop / DIEA 20%i peridi ne, HBTU, O
"OOHZNR2 HHOBt,DDEA, N\ / OR 2 3) 95% aq TFA DVF DWF

DI\/FororCH2CIZRII3Tj~OR10R3—f own
tlommstl {th cap installed OH Des tim OR
QNRZ odﬂnane bBuO—| Rleile /N, R2
i N
o O/\\

1) Hp, Pd(OH),

2) LiOH, THF N
O=7/

3) BOC,0

v

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

certain compounds of formula I.

Scheme 10:

C

MeCN, Hg(NO3), N 0 N NTO
O
Hig EtOH

NacCl NaBH
a
Cl 4 N\
N
N
O
H
NaH, DMF N 5 N HCi N oH BOC0
reflux 0

:£j<\
0
Scheme 1 br 2 in combination with scheme ‘10 above

provide yvet another general method for the preparation of

compounds of formula I.
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O ROCHC2 0 RL O or Cl2HO00OH, DVsSO CH2CI2 5
Schene 11 above shows a general route for the
preparation of conmpounds of fornmula | using a solid
phase synthetic route basqg%in t he procedure of
Eliman, J. et al., J. em 1995, 38, 1427. 10
15 106 - Scheme 12: OO0 AICl3 CO2Et COREt + CREt H
<AL HHA2 HH1 b RT/ 1 Oh2b 3b 1) 10%OH/ EtOH
1) 109%KOA / EtOH 1h / 60C 1h / 60C j2)HCI I M 12) Hcl | M
OO0 C2HC®2H HH 4b 5b 5 Schene 1 or 2 in
conbi nation wth schene 11 above provide a _ge
nmet hod for the preparation of conmpounds of

speC|f|caIIy conpounds 39, 40, 39a, an
H OH THP-resin

fmoc H
R O ~N OCHjs3

, @ 1) KOTMS
R~COxH /(j\/o 2) PyBrop / DIEA
20%p|pend|ne HBTU, H,NR2

DME. HOBLDIEA, W/Kﬂ/ 3)95% aq TFA
DM or CH,Cl,

R3= fully grown petidomimetic with cap installed

H OH H _Des.s-l'\/'lartin H o) H
Rs\n/Nj/Kn/N\Rz periodinane, tBUOH; R:i\[rNj)J\WN‘RZ
O R' O CH,Cl, O R' O
or Cl,HCCOOH, DMSO

CH,Cl,

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.
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40a. 10 15 20 - 107 - Schene 13: 0 + Ethyl formate

Sodium/ ether 0Ctort / 16h ONa O 0 O O O NaNQ2 /

AcCH 7b OEt --% OEt CEt N NOH Zn / HOAc H O NaOAc 6b
8o 0 0 OEt Ac20 (3 eq.)-/18AkCL3 10% KOH / Et OH OEt \
OH N HOEO2 / rt to 40C/ 16h Nreflux / 1 h OHO
8b 9b 10b 5 Schene 1 or 2 in conbination with schene
13 above provide a general nmethod for the preparation

gf compounds of formula |, specifically compounds 25,

=l * 45a, 10 55a, 58a, 59a, and 6la. 15 20
0
0
N—co,er Ak . N\
m 2 CO.Et + N—co,Et
H Ac,0/ EtCl, H N
1b RT/10h H
2b 3b
1) 10%KOH / EtOH 1) 10%KOH / EtOH
1h / 60°C 1h/60°C
2) HCI 1M 2) HCI 1M
e}
0
N N
H H
4b 5b

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, 39%a, and
40a.



- 108 - Schene 14: Z-tBGOH EDC H2 i sobutyl ene CHOBt
ONOQO EtPdICOH HNCDCI3 HNO-~NHOO-'" OHOO\
11b 12b 13b H2 Pd/C Z-Chg-OH, HO EtOH N EDC, HO tB
O N1, NN CHCI 2 H H2NO*%@ OO0OO0OO0OO014b 15b O

EDC, HOBt, TFA, CH2CI2 H 8HQC12 H2NN QNN N | ~N ON
OHJOBHOHOOO~\ / OO™ 16b H17b O 10b O

O
Scheme 13:
? +
//JL\V// Ethyl formate
Sodium / ether
l 0°Ctort/ 16h

:\("ONa

O O O O o)
/U\)]\ NaNO, / AcOH 7b J\ OFt
————
OEf —————— OFEt N
NOH Zn | HOAc H
NaOAc
6b 8b
0]
’ ()

I\ OEt Acz0 (3 eq.)/AlCl3 o &oa 10% KOH / EtOH /E_Q
N i} eflux/1h
H O  EtCh/rtto40°C/16h Ny
8b

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



5

EDC, HOBt, HODEA CH2ZCO2 HONNNNNNO HOHO
O OHOHOHOONNH OHCH2N Hsi NC OH 18b 19b
20b O EDC, Cl2HO0O0OO2H, FO DMSO, EtOAc NN NHO HON
Olz~=s N OHOH 25a Schene 14 above provides a
synthetic schenme for the .5 _preparation of conpound
25a. 109 - Schene 15: 1. BOP, CH2C121 HOHH OH NH
NN~/MN (D~N + 2. CH2C12, DMV 0 DO~ OH 2N CHH O=N O
N 0 0 21b 22b 19b TFA, Z-Thg-OH, 0 H OH H H2, Pd/ C
%E DI EA, CH2C12, Y)~tyN NNEOCHO NO O

Z-tBG-OH
EDC )
HOBE N Pd/C
lsobutylene CH2C12 o EtON
NH o0 ¢ —

HN CDCI3

Scheme 14:

I

11b 12b

H,
Pd/C

_ZChg-OH, EtOH
. “EDC, HOBL @\/ N\)J\ jﬁ( D
CH20|2

)L

EDC, HOBY, TFA,
CH2012 / c:|-|2(:|2
HZN\)k N N\/U\
H

/

N OH .
16b H 17b
' o)
10b
o)
/ EDC, HOB, 1 o
DIEACHZCIz H
N N\)L N N\/U\lrzll N (o]
: o A o) N NH
SRR
18b ~ 20b

o)
EDC, CLHCCCOH, /) 0
DMSO, EtOAc ’%\ﬁr\l\)\h‘ N 0
H s 2 P ¢ N N”
O o H I H

25a
Scheme 14 above provides a synthetic scheme for the

preparation of compound 25a.



O 23b Ph Z-Chg-OH, N\M H O H OH H H2, Pd/ DIEA
CH2C12, O~ NNNNNEOHHO OO0 OO 24b O CO2H N
256 HOHOHY H_ I N,,NNNNH HOAT, EDC, DI EA
G2C12. HNOHOT 00O 0¢ggb00. 0

CL7CHCO, H, E EDC, HNNHNRNHY DOMsO, Etoac, N _ 11 N

O =HOO O 39a Schene 15 above provides a synthetic

schenme for the 5 preparation of corrpound 39a. 110
Schene 16: 0 / Ph CO 2H
Scheme 15:

1. PyBOP, CH,Cl,, OH H
OH NMM. . \)\“,N
2. CH2012, DMF
N
0

21b 22b

19b

TFA. _ Z-Tbg-OH, O OH H,, Pd/C
CH,Cl, DIEA, CH,Cl,, )l\ - N H H EtOH
. O N < v
H =
o)
OH

H H H,, Pd/C
N N:J\,rNV EtOH

(: o)

Ph

( 0
zChgoH MMM, | H
DIEA, CH,Cl,, "N

Y TN

H OH
2 NN AN HJYNH

HOAT, EDC, DIEA, | N : H 20
CH,CL,, : 0

CL,CHCO,H,EDC,
DDMSO, EtOAc,

O
7
x
O
Iz
@
ZT
}o
£

39a
Scheme 15 above provides a synthetic scheme for the

preparation of compound 39a.



HOHOHHNZ27b O-NN N NN~ H2,Pd/C- HH _ O EtCOH
HOAT, EDC, DIEA, O O CH2Cl2, 24b OHOH O 7 C1
CHCO H,EDC, N N N NH DMSO, EtQAc, HO=H OOCD 0
280 OHOHO7 NNNNN OHOO OO 40a 5

Schenme 16 above provides a synthetic schene for the
preparation of conmpound 40a. 10 15 - 111 - Schene 17:
Boc-tBG OH CH2N2 N HN DCM HN EDC, HOBt, ~NH O O1, OH
O DIEA, DCM YO O 0 O HCl di oxane

Scheme 16:
0
fph Q OH H—coaH
H H H 27b
o N\)LN N N\_/HrN H,, PG N .
T : H : 0 EtOH HOAT, EDC, DIEA,
o) O 0 S ( CH,Cl,

24b

EE OH

\ H CL,CHCO,H.EDC,

N N A NH DMSO, EiDAe,
= 0

-5 Scheme 16 above provides a synthetic scheme for the

preparation of compound 40a.

10

15



x H2N 0 O Q1
IOH, THF, OO QO-N N O
HHA2) OH OH2NNO

FA, _DCM 0 OH O HON N O H O

8o
:

N

D
OHONN- EDC, DVAP HO ONNA H O H OH H DCM:
OH H Mffatt-Pftzner oxidation OOONQO\NO H
O HH OV5 Schenme 17 above provides a general
net hod for the preparation of conpounds of fornula
Sghheme ¥AD Although certain exenplary embodi nents are

depi cted and described below, it will be a eci at ed
at conpounds t hi S.Lmeegtion can be pr ed
cor di ngHiNg o —&(N
DCM HN EDC, HOB, N o
AN on O_ DIEA, DCM véoy_ 00
d o)
HC
dioxane

o) 0O, o '
O o —E;%+ (jb’ow)LOH ~jE%N
~ HCIx HoN

S AN
EDC, HOB,

DIEA, DCM
0 1) LIOH, THF, H20 o
0O A A N 0 — @O\)LN N
:H : H
J O ;
o o 09
O PHEN T les T ' B
2% OHH

EDC, HOBt, DIEA, DCM

TFA, DCM

0
0
o) J“i;OH
H 4 %
Ho\_)Lst(N 2 A ° . o\_)'\N\‘ﬁ(N 2 A
i H 9 N N EDC, DMAP H o 2 _H
o] N N
O O H onH 0" H on H

DCM O

Moffatt-Pfitzner
oxidation
0]
7 \/lOL
N (0) <N N O /A
H o A H o N N
SIRLaRS

0]

Scheme 17 above provides a general method for the

preparation of compounds of formula IT.
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the net hods descri bed generally above using
appropriate 5 starting materials generally avail abl e
to one of ordinary skill in the art. Another

enbodi ment of this inventignoprovides a conposition
conprising a conmpound of forrmula | or a

phar maceutically acceptable salt thereof. According to

a 10Aptﬁéﬁghedegﬂ§@ﬂiaﬁamplahy epppaimdnes heemdeaikbted
present in an ampunt effective to, decrease the
av@réﬁsFéaEedlheé°§anﬁFeWbFl|HeaaEHFﬁétheﬁhEP@Fn sai d

c¥h§5ﬁnﬁ908@e§h?e §ﬁ(r%ﬂ€18ﬁ°&§ﬁsﬁen?98§§§éﬁ fa@EoE‘B;eLng to

Ife cyc pharmaceutically acceptabl e
tharmeehod$5dEécphbedagen&raéﬂyyahovepuabng gaprgpﬁﬁate

nds_of this | ent| |I| d
skoRmi8et Panes LpnssHoberre L avhraRklsoEy HBE! ggaorRTRRry
sknOLgani ener agegani ¢ aci ds and bases. Included anong
such acid salts are the follow ng: acetate, adipate,

20 aPBPRBEE, cBBPAINERE, CbehRbA! énvﬁé‘ﬁiéﬁep§8l"fl§ﬁ§t 8

§§55658n Bk #EQE?nngtE@hﬁouﬁ@”ﬁ@oE@&ﬁulﬁaﬁpggr
“surfonate, cyclopentane-propionate, digluconat e,

pﬁadmaybsu&taﬂéy etheptsbllkopai s, themwapst.e, According to a

cohe ate yc ph e te, .25
PREREaneh: SABRETEREL) o LR, APRORE: 8- CREHioa: ko
phb@éﬁtOthan ambﬁﬂtOéfebhame&ukboaabeeabactaéev1ra1 load

mal eat e, _ et hanesul fonat e, 2-napht hal enesul f onat e,

iR goFPARLE OToxRl 8t B2tpSRbat WNSFEIT RALE VPErSuIFLeses 2
s RENK-oREARIOARLEs SRS, 268 chleVdliake, lEE@pngﬁkﬁ a3@ a

succinate, tartrate, thiocyanate, tosylate an
p@adm@aﬁ@au@alBasecgapﬁghlﬁch@d@l@ﬁnonlun1sa|ts al kal i

i e T R A e I e
dmmwmmﬂdmnnﬁahh&s 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,
alginate, aspartate, benzoate, benzene sulfonate,
bisulfate, butyrate, citrate, camphorate, camphor
sulfonate, cyclopentane-propionate, digluconate,
dodecylsulfate, ethanesulfonate, fumarate,
glucoheptanoate, glycerophosphate, hemisulfate,
heptanoate, hexanoate, hydrochloride, hydrobromide,
hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,
methanesulfonate, 2-naphthalenesulfonate, nicotinate,
oxalate, pamoate, pectinate, persulfate,
3-phenyl-propionate, picrate, pivalate, propionate,

succinate, tartrate, thiocyanate, tosylate and

‘undecanoate. Base salts include ammonium salts, alkali

metal salts, such as sodium and potassium salts, alkaline
earth metal salts, such as calcium and magnesium salts,

salts with organic bases, such as dicyclohexylamine
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salts with organic bases, such as dicycl ohexyl am ne
113 salts, N nethyl-D glucamne, and salts with am no
acids such as arginine, lysine, and so forth. Al so,

t he basic nitrogen- conta|n|Q% groups may be

quat erni zed wi th such agents as | ower al kyl halides,
such 5 as nethyl, ethyl, propyl, and butyl chloride,

sgﬁggldﬁsm%@ﬂyﬂQ%L@Q§caﬁhﬁEkybn%UEEQE%Sw1%%9%m§%o acids
di met hyl, diethyl, dibutyl and dianyl suifates, |ong

sghai nShamdesn@ucﬂyasnedee;Aki sloadroyith . rTyrl styl and
steaé% Ochlgﬁl 8S. brgg&desn a%dt%gdhd %%agk%

hal | &8 GER 88 Sn?y ana- 16 Bhengtﬁ | BrEkedEsYa &

qobfiet-si zAdt e thr seich- &@bnbbea@rldWeipeﬂ&yhlhaﬂﬁ@@BCtguch
are t hereby obtai ned. The cq nds utilized_ in the

agoREGEY i 0REIXRd PROPNdds 2BE t¥ 1 FPdREioR niForidss

B8 7ok Heed %Mal@@ﬁe%@U@gtéepr%Bbhﬁ%% %Hﬁékh®ﬂ3|bth%ﬁyl
t'o enhance 15 sel éctive biol ogi cal properties. Suc

dncbdltmlc anidodid.agwd skddanesn tloagachaimd hiaddldede sm&.sls as

h bi.ol I
By or A T2y o i 33, 580, BEREE (Bl okl Brtilles

a@@ﬂhb@hd@@rveu%l&y&thﬁﬂ;desncea@&ea@rwemwymIaﬂﬂllty,
i ncrease solublllty to allow 20 adm ni stration

BB gn DEARL e S er i S e Tead MATES O sid-gplible or
é%ﬂﬁ@&ﬁe?%* ARGV Ak b raeseRiRRlke LAr riers that

use these conpositions include, but are
not IThei ccedpauaeds orridickanger $healoomes 1 talons Bmd

e e S s T ST el

aﬁgﬁmdmmg-sqminqpnmaué fumntﬂﬁmmahﬁtmmmbamxaeqhmmceal
Qyeeride mxtures of, SAYALLd vegel abl 8 HAN ons 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
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,

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

carboxymethylcellulose, polyacrylates, waxes,
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el ectrol ytes, such as protam ne sul fate, disodium 30

hydr ogen phosphate, potassi um hydrogen phosphate,

sodium chloride, zinc salts, colloidal silica,

magnesi um trisilicate, polyy nyl pyrrolidone,

cel I ul ose-based substances, pol yethyl ene glycol,

sodi um car boxynet hyl cel | ul ose, pol yacryl ates, waxes,
pélfyeﬂl&l en@obbﬁﬁzﬁ){dy?ﬁ%p@meh@xmb@w bengmel-eck _

polyners, polyethylene glycol and wool fat. According
PpéYatpyéraer 8dYEMBodinde MO0t B8t -conposi ti ons of this

PoYaChl vee osi .
i AT S0P an U oh AT o B SCARTy 4 Baan be ng.

prefera
cSmpbsphapnecelt ithdls davpndiitono s eoff driverl lprtesie for
anention.na be, admi ni stered orall renterallx{)1 bg
PPAFERSERGH S8 AN ITYSEAT P F8c AaFoV et s HHSF erably

hbd@eabkyYngl0 vaginally or via an inplanted reservoir
The term "parenteral" as used herein includes
subc Sughepligrmaiceiitavédo gempostitaemsc @falthe present

¥ ~arti r i ntr.a- Vi gl 1lnt ;
PERERE PY He adriiibot Ferni S0y, by
inhidatiani abray],eddpdcadlyi, nfresiten 145 meclilgueduccally,

B
“SRAHRATERANS 2@f IS hdrdentindl iRy RIS,

ol eagi nous suspension. These suspensions nmay be
INGEAYEROBE  a dEGTEHIN V- 3ec RAFReS A0 RGN in the art
WAL A IR, e S MM i
imeryradleso ooala aside riid teraanjaedtad blie jsatuitdmminfusion
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
known in the art using suitable dispersing or wetting
agents and suspending agents. The sterile injectable
preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally acceptable diluent
or solvent, for example as a solution in 1,3-butanediol.
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
employed including synthetic mono- or di-glycerides.
Fatty acids, such as oleic acid and its glyceride
derivatives are useful in the preparation of injectables,
as are natural pharmaceutically-acceptable oils, such as

olive o0il or castor oil, especially in their
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suspension in a non-toxic parenterally acceptable
di luent or solvent, for exanple as a solution in
1, 3-butanediol. 25 Anong the acceptabl e vehicles and
sol vents that may be enployed are water, Ringer's
solution and isotonic sodium™ chloride solution. In
addition, sterile, fixed oils are conventionally
p%qpb%y@dhgraa%eao kf\é%gtlo% .sugpesdi pg 1@@1%10%@ drhi s
purpose, any bland fixed oil may be 30 enpl oyed
suﬁ@le@éllﬁ@swlﬁwhétlse) woRGaisr ad ﬂogllgy@@@l@e@lcom@tlt @iluent
Bﬂ% e§§%BtaSs%Eﬁ'% a%b@b@%&me&% %ﬁﬁbﬂ% e or similar
erTvVatives aré useful Aration of
dlspemﬁahbesgenas wh&chabmeabommonly used in the

phar eutlc acce tahl e |Is such olive
GF“EgggéPnoq ﬁ@@p%|%ﬁc yhgppegﬁ§ﬂie dosage orms

1PN Yo% Vgt Ryhakednkersido BHspEhesenal.l SR %i\n@)hly used
suspensi ons may al so contain a |ong-chain al cohol

sgirifaehentsn uspersafveense h SRaNSaPHek prtey lemulsifying
L.yl ase I g i.ch

G A T o

uaede fnabhe daﬂmgactummsofl mman@uemwaiﬂgnacmmitable

sus enilons O her % sur f act ts such a%

SHieths 118k £d° PIAg Tadertisoppe used for

dyeogmgbbggg b&yf%&ﬁ@nggﬁ%nwhlch are commonly used in

t he manuf acture of pharmaceutically acceptable 10

sol | @Oslalg@ll@veéls @tfhélet&@?@gébpé’rtrr@ Py aaids ghiewltyd &8

.“I?%‘v%e D P b0t 100 ) £ By Vot 0

aﬁmﬂt ﬁﬁeﬁ©V3@|%oUetMEeghab@@m @y qﬁuih@bgubté&se

ggﬁggﬁﬁpdy wei é_ rotease 1 |nh|b|tor
SQﬁE§9 gr ar&,ugeful 1in-a
mnmmﬁﬂéﬁamm/ﬂar'ﬁhﬁepmmawmmﬁbmna@mdﬂ@@%ﬂﬁﬁﬂu oFf

antiviral, partlc%larl ant,i - HCV nedi at ed di sease.
antiviral, particularly anti-HCV medlated disease.

Typically, the pharmaceutical compositions of this
invention will be administered from about 1 to about 5
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
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
combination of a compound of formula I, II, III or IV,
and one or more additiomnal therapeutic or prophylactic
agents, both the compound and the additional agent should

be present at dosage levels of between about 10 to 100%,
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Typically, the pharmaceutical conpositions of this
invention wll be adm nistered fromabout 1 to about 5
20 tines per day or alternatively, as a continuous
i nfusion. Such adm ni st r_ati&gl can be used as a
chronic or acute therapy. e anount of active
i ngredi ent that may be conbined with the carrier
afEl ebrel HrieFcPaddycecwaicndldoudosaged ®un Wi knabsage
dependi ng upon the host treated and 25 the particul ar
nppleldly admimisteaedoan A MPFIAdICT e FRIAMESN Wi | |
cont 3ia bhobabaul ;341 @ Ao A%, 3 It LR on
Prefer rom

(W w. ably, "such preparations contain

‘mapobe 26%lily abouinhidSt¥red: iive acpnuowidy Averepitadle

conposi tions of this inventiqn _conpri a 30

A SRR SErBn S5 LE RGO GO TN ES B CopElss | v,
rapd c@Re Akudng addbkhenans ke aRAWHIGHY. PIePRHACHSE
agents, both the conpound and the additional agent
ofhéalod ete fpresantl asedosaga iaxre|tdadt ayet weamoadaused
: 1QQ9 6 n r I r ail 10
3405 dACoEt outl ST 8 Rt O T IERNTEE A’
snrho Bise magy aségimmeteatad ephamacaigd caip icaines iaddeds

R T T S e

dintiched titc1e@RS UatFosd aRleic: 1 < URRMS tSUHSPENS idRs, Of

solutions. In the case of tablets for oral use, _
SEREOVEr $USRASHOBSc GFRFoAISIHSER fafc|ardd Ve&oddangtive

. r.ch. . | vesd
QR s RIS D A0S S es ST BB TR
agebmitsi.st A4 idesiineda capdwlie foventarsiefayl fldiviaagmgs or
i ncl ude | act che'and [ eq%ecoréo}ft(f\rch'. When aqueous
C ﬂgﬁéﬁlﬁ (?ﬁ;senal’gen\aé’ql?i ed 0?61t use, the active
i ngr editetmats vedhi ek wiHarmerad s fod 10 ¢ camped ss s peid oty

this invention may be administered in the form of

suppositories for rectal administration. These may be
prepared by mixing the agent with a suitable
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.

The pharmaceutical compositions of this inveﬁtion
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.
Suitable topical formulations are readily prepared for
each of these areas or organs.

Topical application for the lower intestinal tract

may be effected in a rectal suppository formulation (see
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agents. If desired, certain sweetening, flavoring or
15 coloring agents may al so be added. Alternatively,

t he pharnmaceutical conmpositions of this invention may
be administered in the formpf _suppositories for
rectal admi nistration. These may be prepared by

m xi ng the agent with a suitable 20 non-irritating
@) @t 1WhiaCRi%a3Ald GrRind FYPmiIeMQy M@t ure but
liquid at rectal tenperature and therefore will nelt
Top1ded lvetramsterielle pod chies dayy.alssude masi al s

ol yodtt 5N ki, s R

- domyeitiitdpnsmaayelbeo feemadritedstier ed swipiatdld yWwintment

especially when the target of treatnept_includes ,
T P ST PRSI BIP B oA ss0lved in

RRPIJC @ calrGldidi Ng dirs8ases fr ddis&ye, the skin,
or the lower intestinal tract. 30 Suitable topical
Fdavimilsdriadrisonacd rtdwdidopneuaisisr exf fdiis davierdgfiarthese
.ar eas, or . or . TQpi . lJ catj. rt:he | .
J'|nrﬁ(iéls !'na%t?%%iet no?r:gyl%%{el tge;é?eéc ’egkl?{nérga re(%: rELa(l 1¥dia
rRypdsituar,y Whirdel lpadtrel asee  Beopydhmee))glorcoln a

sui tabl e_enema fornulation. _To icaqlf{[lxr%/o-tr nsdermal _ |,

BOAVHYS HRR S0 DS VRSP T ORSG STt | ey ing

Wit RRAFIRGEUL | Galt SISO HERL RS ddadaded in a
suitable ointnment 5 containing the active conponent

anrgpsidddnsy MY dut iegmiud atsk dor sl ke dration or
S SRS B SN Ol s
diigmeriatediiln driegwmd maret rodleatmayewthi deel petaataqitahle
égé¥§gé§?3!%&g¥gﬁle 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
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
compositions may be formulated in an ointment such as
petrolatum. |

The pharmaceutical composi;ions of this invention
may also be administered by nasal aerosol or inhalation.
Such compositions are prepared according to techniques
well known in the art of pharmaceutical formulation and
may be prepared as solutions in saline, employing benzyl
alcohol or other suitable preservatives, absorption

promoters to enhance biocavailability, fluorocarbons,
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10 pol yoxyet hyl ene, pol yoxypropyl ene conpound,

emul sifying wax and water. Alternatively, the
pharmaceutical conpositions may be fornulated in a
suitable lotion or crean1cqggf|ning the active
conmponents suspended or dis ved in one or nore
phar maceutically acceptable 15 carriers. Suitable

aaklber srhae! vdeyveBit -3Lg 1gh Hﬁ&%ggg %%'dggg%&ghng
oi |, sorbitan nonostearate, polysorbate 60, etyl
ageers-wax, cetearyl al cohol, 2-octyl dodecanol,

benzy c d -water. . For use,
pharnggght gke%QHSOQFflgggrmiﬁ H§§°831F8P98F&Fé8n53
foemabhazed guspeﬁauoasmmswh@mbﬁ, pH adj ust ed
steril e saline, pr.ef er abl Y, as solutions in
|sotoﬁPcanBPh§EJ@@b@@l§€§Fvl§ SaFPRPOSetiRas Wit Fhagr

%hﬁ@ﬁﬁ&oﬁ EH@%%E&Q&EY? S r@%eb é%k@kkgﬂkﬂqbigﬁé agent,

chloride. Alternatively, Tor al mc uses, _
pﬁafﬁﬁab&Y|aaIaESchﬁﬁOQgencns Sayhbantanmkaﬂedgentan

t h trolatu The . phar mac i cal

THALIRRT  BHENaPe pBE' Nk O B ERoER et Bey agents,
t dgb ak,_

e BorPar  BRAT) BetOP R e PaPiAtR, astiysizea

wekerkapen-oncbhpoantisof apbachgmestinGabrhermuhat-@iral
and may be prepared as solutions in saline, enploying
BERZGE - aPeBhaﬁ 5ibavREins upRaBtadhRes cARbt tedbivudine;

6@5@59&hﬁﬂb1969§“5?rﬁebﬁt@EE@n@ep?bEQMQEEaQNbbtNSB

fluorocarbons, - 118 [ or ot her conventi onal
é@h&bitpzsngn@rNﬂBsﬁéﬂélmghlhgenrs) Nbshlbnebesred atker

shagBgest) cak AUPPILL B, oL Rhet By Sk ane
poltponertsaendnbibihbgs; inhibitors of internal ribosome
entry; brbad—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.

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
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
basis 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,
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i nvention additionally conprise another anti-vira
agent, preferably an anti-HCV agent. Such anti-vira
agents include, but are not Iimted to, '

i mmunonodul atory agents, s g as a-, 0-, and
y-interferons, pegylated aei? atized 10 interferon-a
conpounds, and thynosin; other anti-viral agents,

S i ri a di hivudine: ot :
U H A || STRILAST Pine Y il Mg Eon P
o heyitedrisoran di NGRS - NS nanti dyi t carsd | thenhj usidroest off the
other. targets in the li fe cycle,_including.
R A B 5 bl Fher B2 TRRTHT Tordh G oy AT
didddwlbdinpsorent &l I YThdr easlnspast r4d8 Wdé alngredients
i nhibitors, such as IMPDH inhjibitors_ (e.g., VX-497
YEd Rt CiW‘Ii iYPRBI Hor Pl Y e 95U e@ e Sirgwd

, l i Evat Lves
e T Rl i ST
adpbirt i arrloveententviofalh gpeenentn stioe nebnp st ton .
mai nt.enance. dose of conpound.. conposi.tion or . _
CombiIT GRS i LT Tt PO e adif mi R een | 1

Va -mEHISEAEEAt t Vea t ey dOSROE &t fTefensy WwWith a

25 adm ni stration, _or both, may be reduced, as a _
AT | SIRIGICT T2 Y Y oFrsV L TBLBY | Rded S e tprotease
WP oved, condi 40N, Stl‘igtﬂf@dcm dH e 15y NP QNS have
een alleviate o the desired1evel, treatnent
atroint s veabey  Ratsaind spamien honvmimrmaesui really
i nterm.ttent treatment o | ong-term 30 Si u
ISR S S T 2 S grtniody PRt fe Sy,
sl eiistlonds that tial S peevén €i siosage ussdl td eatdnta patient
regimen for any particular patient_wll depend upon a
’?f%‘f%lp%fflf%t%r%c,vi %f%‘ﬂ@lt he GG vtilf%/atrb?mf Hexy
c‘ﬁ}?lé&élf QARG ek €8PEIRY B¢k rd hei reeies £ Yo el &iice -the
severity thereof. More preferably, the patient is a
human being.

In an alternate embodiment, the methods of this
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-, P-, and

Y-interferons, pegylated derivatized interferon-o
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
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.
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general health, sex, diet, tinme of adm nistration,
rate of excretion, drug conbination, and the judgnment
of the treating physician and the severity of the
particular disease being tyrgpated. The anmount of
active ingredients 5 will al so depend upon the
particul ar described conpound and the presence or
absesﬁehaadd&b@oﬁauuageﬁt e vaddihianak ezl tv takd
ent in the conposition, According to another .
Pé 88Eneft Patrke OfndefAtrghe épéagﬁegoamwgpwaalﬁépg both a
cB%ﬁeﬁhagoﬁ ggﬂgeﬂhvbﬂEgﬁﬁegnW'%g %ddl@l%hﬁﬂsantl -viral

characteriz y avira enc seri ne protease

~aphat. |sAhEeessadyeﬂgrthbeaﬂdﬂeioyaﬂeaghnthmaylbes by

dm nistering to_s patien arna utlc
B R R BT EoC SRRAsREE IR BroTh tbe ROBRERGR. o Shtkani y.
ihbénEEbHOdésoba&hi&flﬁVﬁﬁQtQﬁl@r@o@&§@ E@rhreahe&eln

patient 15 suffering froma HCV infection. Such

spidapAdhtinnpl eorp eﬂél95@#§G§G§F@dtﬁél@¢rﬁpr together
wHEBGBE'gPlQBWE%gu%ecB osiex% EQ%%EQ awgbﬁﬁound of
y!t UITH Iln a

prefera e patient Is a ei ng.
thliteinsktatembodi nent, the nethods of this 20 invention

addi |onaII rise,t adm ni sterin

o Thop o el iR RRpbASnRLED Bl BETRR ShuRibn
pHeVidgent. mStebdabiti prerércagents ai Reloudeicbat sabgthdte
limted to, inmmunonodul atory agents, such as a-, (3-
l&ﬁﬁndﬁdl§P§rﬁéﬂéﬁ§5tﬁéﬁﬁpﬁt¥@ éeﬂaﬁéﬁmfeﬁoﬂﬁFéﬁﬂéﬂbﬁhﬁ

s%@pcg%p%BBQ%cté%Q-%Ei 5&610%3%%& AUl AGRNES,

such ri bavirin and amant adi ne; other 1 nhibitors of
phepa@cﬁug1©al§woa@a£@$abmszcN@@dsnhubmt@pmpanalng a

chgb A |nh 1 g%sehtllnhlblt% s . of ot@gr targets_in
EREOHER P ¢ agc LV entibRuar Ry RoF EA08 5R PO Piarses
inebiddiet, obsit iante hictondmiBedf tiont &loald kinko someoarhty;

% %%%fsg%p %glgl%%%a, platelets, subpopulations of
blood cells and the like; organs such as kidney, liver,
heart, lung, etc; sperm and ova; bone marrow and
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
by 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
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
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i nhibitors, such as IMPDH i nhibitors (e.g., VX-497 and
other I MPDH inhibitors disclosed in United States
Patent 5,807,876, mycophenolic acid and derivatives
thereof); or conbinations of any of the above. - 120
Such additional agent may be 2 mnistered to said
patient as part of a single 3 age form conpri sing
both a conmpound of this invention and an additiona

nti-\wir ent .. Al ternativel £ itional agen
%ﬁéhgg'gggﬁ%¥%%§e5%§1%ﬁﬁégzié;%%#ékﬁﬁﬁgégd%ﬁ%%ﬁﬁﬁiéf
this inmreentiicanatasadissd tof aa sullid pheosastgecdoraating
wherein_ said additional agent is admnjstered prior
819 SGet-Res TRHIT o Fb1F Y @ CIHbsHeR viral
CRFRHieS bR 2 LM Hondit iordd et d Whudd d4% ¥&brotease

anot her “enbodi nent the present invention provides a
et kaddotopseild emtliisy sudnttogisswl subsincrid serine

9t houdof cprgiey @iy < _ d seris
PRBERLEE, B3P S AL By L e g vt R ad L

aerfhar protdasenligs lageeptnbl thicompasidd ons GEpINS3 INB4A
a 15 conpound of this invention. Such biologica

- BGBSE&E[E€es include, but are not linmted to, blood and

conmponent s 7 Rl SUG a8 P13/ VAU Bire Fully

subpopul ations of blood cells and the |i1ke; organs
vondkrasokiddnéye Ifoddrowine axamdliagsy,amt setspigmitand These
ova: hane_marrow and 20 _conponent.s, -t hereof. and ot her
Parpdas ofe [ M St I OIS ol M 0 8l are
fHext £eSBe etistAtRE Gid ind tAnri hefe a3tk nehtcide
invention provides nethods of treating naterials that

AEY S5 CBnE Al #G¥e i nto contact with a virus
characterized 25 by a virally encoded serine protease
necessary for its



life cycle. This nmethod conprises the step of
contacting said material with a conpound according to
the invention. Such materials include, but are not
limted to, surgical instrunments and garnents;
| aboratory instruments and 3@jgarnents; bl ood
coll ection apparatuses and materials; and invasive
devi ces, such as shunts, stents, etc. |In another
enbodﬂmenpreshatcdmw@mmrbnﬁaﬂdﬁ:prdvm&yﬁianyrﬁneknf the
s | ratory tools to aid in i solation of a
Vi raqa e@?f @a é)lseﬁje bﬁrl(ﬁwezﬁéj ﬂ#lscateﬁl‘“
eompdrses tthe 7st.eps of providing a conpound of this
invention attached to a solid support; contacting
said solid support with a sanple containing a vira
seri nd -pr 8t egs@oumde o fc dredimilons(#Mat cause said
protease 5 to bind to said solid support; and el uting
said serine protease fro aid solid support.
Preferably, the viral sgrine\protease isolated by
this nmethod is HCV NS3- A protease. In order that-
this invention be nore f under st ood, the
foll owi ng exanpl es are set~%0rth.)These Rgxanples are

for the purpose of illustrat\on only andjare not to
be construed I|n1§|ng t he of th i nvention
in any way. 1#la The® " prese [ abhso ovi des
any onevof t h [ bel ow] and -
i ndi 5 1. Al compound
of forrrula(IA) O 5

R R2 °

(IA)

wherein:

A, together with X and Y, is:
a 3- to 6-membered aromatic Or non-aromatic

ring having up to 3 heteroatoms 1ndependently
selected from N, NH, O, SO, or SO;;

wherein said ring is optionally fused to a (Cé6-
Cl0)aryl, (C5-C10)heteroaryl, (C3-
ClO)cyCloalkyl, or (C3—C10)heterocyciyl;
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| XRAORBRNNWTNORS R Rz (IA) wherein: 10 A
together with X and Y, is: a 3- to 6-nenbered aromatic
or non-aromatic ring having up to 3 heteroatons

i ndependently selected fromN, NH 0, SO or SQO2;
wherein said ring is optiaqnglly fused to a (C6- 15
Clo)aryl, (C5-C10)heteroaryl, (C3- ClO)cycloal kyl, or
(C3-d 0) heterocyclyl; 121b wherein A has up to 3

substit uenme&@mﬁtpeduas r@e&%@@dbfsﬂ&r@&ns Jsélsected
hal ogen, 7QR' -R, oxo, -

- 0- benzyl , ”@e@%ﬂﬂﬂ“tlﬂ zf’-ﬁ?élth%/rl enedi oxy 5 -N (R’)) 2,

- - m’ L i - ,

vvlfsr ei nSR JIS ?%eg;eﬁéle% %Rqsel ect’éd F S%Iﬂr odé 0o,
(Cl- CIOR al i Prisiney 1, (G@i—@l@)n-&dy,cllloekﬂ-kt}dt}quenedloxy,

- | ogl pa

gz& ol Iﬁ{g%r] %%1“(:%9% angﬁéé é( (SBR 010)CRF |, or

( C6- Cl@pNaRyl2(Cﬁh€121ﬁ|Rph§E|Qndependently selected from:
(C3-C10) - het eroc clyl, 15 _ _

( C6- C10) - h &1yl - (C1- C12) al i phati c,

(C5- C10) - hqt:e_r-@alwl—,a 1Qbhatic,

(C3-C10) -cycloalkyl or -cycloalkenyl,
[ (C3-C10) -cycloalkyl or —-cycloalkenyl]- (Cl-
Cl2)-aliphatic,
(C6-C10) -aryl,
(C6—C10)—aryl—(Cl—C12)aliphatic,A
(C3-C10) -heterocyclyl,
(C6—C10)—heterocyclyl—(Cl—ClZ)aliphatic,
(C5-C10) -heteroaryl, or
(C5—C10)—heteroaryl—(Cl—Cl2)—aliphatic;

R; and R; are independently:
(C1l-Cl2)-aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,
[ (C3-C10) -cycloalkyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic,
(C6-C10)-aryl,
(C6—C10)—aryl—(Cl—ClZ)aliphatic,
(C3-C10) ~heterocyclyl,
(C6—C10)—heterocyclyl—(Cl—ClZ)aliphatic,
(C5-C10) ~heterocaryl, or
(C5—C10)—heteroaryl—(C1—C12)—aliphatic,
wherein each of R; and Rz is independently and
optionally substituted with up to 3

substituents independently selected from J}
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(C5-C10)-heteroaryl - (O -Cl2)-aliphatic; Rl and R3 are
i ndependently: (Cl1-Cl2)-aliphatic, 20
(C3-C10) -cycl oal kyl or -cycl oal kenyl,

[ (C3-C10)-cycl oal kyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic, (C6-Cl0)=anyh.

(C6-C10)-aryl-(d - ClZ)allphatlc ~ 25

(C3-C10) - het erocycl ylI ,

( C6- C10) - h@heEQQMCh¢|t6C3 @l2yalithiatdaGbon atoms in R; and
(C5-C10) - het er oar
( C5- 010) hgﬁe?‘%ér%‘? FeRleaey. ayi ahheteroawmer epheetetl from

of Rl and B3 ig,i Rdependgnt lsy a 0 y
substituted with up to'3 sg%gtpgugnfggﬁ%gggg deh Fie

sel ected feRgmaRgement?2lc wherein up to 3 aliphatic
carbon a in Rl. be replaced by a
heterg\ét%r?ngzé‘i écte r\‘ddeéjrﬁan% S, SO or S2 in a

chenlcallyhyﬁabben arrangenent; 5 R2 and R4 are

i ndependent | dr ogen (d-C12)-aliphatic,
( C3- C10) - cﬁgXogﬂéyragéPhEEZFJaliphatic or

(C6-CL, 0) aryh- 6@%7C%§L165i ggtl q- %gzwhﬁﬁy ﬂa%§ h af

R2 and R4 is independently opti ona sapstit ated
with up to(86- §&l$ﬁrV&eN€é Cﬁéepeﬂd@nbtycselected from

J; wh | i-phat bon ., at ons i
and Ry BERP SR B8 By ot Bt g S8rBETEAn Ly and

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

Rg 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:

0 o 0 Re

Re OR, N
’ ; O R6

wherein each Rg is independently:
hydrogen,
(C1-Cl2)-aliphatic,
(C6-C10) -aryl,
(C6—C10)—aryl—(Cl—ClZ)aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,
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15 fromO, NH S, SO or S@; R5is
(Cl1-C12)-aliphatic, wherein any hydrogen is
optionally replaced with hal ogen, and wherein any
hydr ogen or hal ogen atom bound to any term nal carbon
atomof R5 is optionally sub jﬁauged w th sul fhydryl
or 20 hydroxy; Wis selecte Tom OOOR6 Rs OR6
or R6 OO O wherein each R6 is independently:

hyd : 7@l d \ Cor C TECL-
(652567 ar b (TSR AP or (SRR eV

or -cycl oal&ehytaliphatic] (C3- C10)-cycl oal kyl or
-cycl oal kenb’(%i—'él%)‘—h%fé"éﬂ,@fﬁ' c, (C3-Cc10)
vyl 7

- het er ocycl

(C3- C10) - het&F-oeh) yHe(dHo&Sl2) y Bt (@hati2) -aPiphatic,
(CS-d O het ,, or

( C5- C10) het g(g%-g(gfgvfi)_l‘(%le_@%yjm iPhatic, or two R6 :
groups, whi a1 )hund- it at o
formtoget hfadr5 Wi th) t hat %%%%Sgﬁg?%% %P%%ga%l%’) [Tg)r

het er d¥Re1Rec FHANRS /L OVvikly edre Réoursd opt i il dame nitrogen
sihstit | 3. J . substituents; Vis C (0) N
(RB) ’-,ﬁ@@(%&%h%;ﬁ% or"'s T A Ry, @ (¢3eth) -

heterocyclic ring;

wherein R¢ 1s optionally substituted with up to 3 J
substituents; _

V. is -C(O)N(Rg)~, -S(O)N(Rg)-, or -5 (0) 2N (Rg) -

wherein Rg is hydrogen or (Cl-Cl2)-aliphatic;

T is selected from: ”
(C6-C10) -aryl,
(C6—C10)—aryl—(Cl—ClZ)aliphatic,
(C3-C10) -cycloalkyl or -cycloalkenyl,
[(C3-C10)-cycloalkyl or -cycloalkenyl]-(Cl~-
Cl2)-aliphatic,
(C3—C10)—heterocyclyl,
(C3—C10)—hetechyclyl—(Cl—ClZ)—aliphatic,
(C5—C10)heteroaryl, or
(C5—C10)heteroaryl—(Cl—ClZ)—aliphatic; or

T is selected from:
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wherein R8 is hydrogen or (Cl-Cl2)-aliphatic; T is
selected from 15 (C6-A O -aryl,
(C.6-Cl0)-aryl-(d-012)aliphatic, (C3-Cl0)-cycloalkyl
or -cycloalkenyl, [(C3-dO-cycloalkyl or

-cycl oal kenyl ]-.(d - C12) -_aI1i2p,Iéat_i c, 20

(C3-C10) - het erocycl yl , -

(C3-C10) - het erocycl yl - (C1-C12)-al i phati c,

(C5-010)Eeter yl, or .
(RCp- C10) ket er yl-(C1l-Cl2):alippgtic, or Tis y -
sel eoted f 121e ¥ H HRIBSN R 0\ /N KK S C¥.Q
R o /INRi 0 /RiosRI0 0 RLG Rio 0 HE” K NN
RLSO0RGJI Rojyn HIKR/ Q' HMASKRIO 0 1] H° Ry, |
INRoO\ORORIONR RO Y Rip
K g i
N K N
Rl(// \\N// Ruf// \\S//
)
0 Rio " !)I Ryp )n
HN K ' HN K
\\\H/// \\\Rlo , e \\\Rlo ,
: !
H
K
X \S/N
+0 7\ R
o 0 In 10 R
R, //:><::: 10
HN\\\ //’K\\\ HO or
K Dr N
0] O
Ry
HS
RN
wherein:
RlO is:
hydrogen,

(C1-Cl2)-aliphatic,

(Ce-Cl1l0)-aryl,
(C6-Cl0)-aryl-(Cl-Cl2)aliphatic,
(C3-C10)-cycloalkyl or -cycloalkenyl,
[(C3—C10)—cycloalkyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic,

(C3-C10) ~heterocyclyl,
(C3—C10)—heterocyclyl—(Cl—ClZ)—aliphatic,
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HNSKRlo HOor O \OR o Ro HSr5 ' wherein: 5 R10
is: hydrogen, (d-Cl2)-aliphatic, (C6-Cl0)-aryl,
(C6-Cl0)-aryl-(Cl-C12)aliphatic, 10
(C3-C10) - cycl oal kyl or -cycl oal kenyl,
[ (C3-C10) -cycl oal kyl or - c_ygtzglratlokenyl 1-(d -
Cl2)-aliphatic, (C3-Cl0)-h cycl
(C3-C10) - het erocycl yl - (01-C12)-al i phatl c, 121f -

CS- C10) - he ranl S
§C5 0103 he(:(g_g;gr% héécrler&ar)y al i plhatl c, wherein each T
is optional Q%Mhhaﬂe@bmyh (Upl+@12 B3-aliphatic,

So MR A 3 e Spa R e it e to
Iiiydfr@gmstortt(eﬁtsCﬂ) aliphatic; and nis 1-3. 10 2. A '
compoynd of, hormla i By, R n X o f8 l\13[\1,\/\/-%1;9_,
-C(0)-, or -C(0O)-NRg-, wherein Rg is hydrogen or (C1-C12)-
aliphatic; and |

n is 1-3.

2. A compound of formula (IB):

A Y
x” Ry
\ |
R, N N W
y e
e N/i\< O Rs
R4 R ©
(IB)
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, S, SO, or S0,;
wherein said ring is optionally fused to a (Ce-
Cl0)aryl, (C5-C10) heterocaryl, (C3-
Cl0)cycloalkyl, or (C3-C10) heterocyclyl;
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
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TNORS S5 10 RL R (IB) wherein: 15 A together
with X and Y, is: a 3- to 6-nmenbered aromatic or
non-aromatic ring having up to 3 heteroatons

i ndependently selected fromN, NH 0, S SO or SO
wherein said ring is optlonall fused to a (C6- 20
Cl0)aryl, (C5-C10) heteroaryl €3- Cl10)cycl oal kyl, or
(C3-C10) heterocycl yI wher ei n A has up to 3
substituents,; 5l |§1dle€pc ntl% fromJ and
wherein the 5-nenbered

up to 4 12Whesaibstd tau&nt&s a&eé ei:rﬁ@ébérﬁkﬂj&ﬂ)@ ent y cﬁfotﬁn
J; and wherein X and Y are independently H or N

is halogen, -OR, -OC (0) N(R) 2, -NO®2, -CN, -CF3r

5 OCFJBrls Hﬁalcﬁj@h t-h)H)XO,—dc?o EEW eneqioxy. o, 22 ey,
Ienedl oxy -N(R ) 2r - C;R’ Ogﬁlg 3

N(R" 2% ©OX8e8 thXOC(Q»R“meﬂﬁyﬁﬁﬂéﬂnﬂxy, C, (0)

! -— O)

@&% e oy R i) 5ERL RO oy Oor ¢ (208 (R
O%M%(@H%W qu¢(RW%@BCHMbR' &h

- <@<g§ -N(R) )CONF?)Z -N&R’)S

gc)é’ N(RC)‘@(@M? 2, NOR (PENGRR

—( N@(RS)%, wﬂm%@mmﬂ NMR'&%S')(%I{CR )2r -N
(CCR') COR N (OR) H) ) 2r C
(8RN N ) CH4O) OR'g (—ﬂmm W R comm( Qp, (ER(R' 260 R,
@@) R('Rsb@ R'$2, RO (B)orr, Oy iR {Qoffd, (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'),,

~C(O)N(OR")R', -C(=NOR')R', -OP(0O) (OR'),, —-P(0O) (R") 2,

-P(0) (OR'),, or -P(0) (H) (OR'); wherein:

two R' groups together with the atoms to which they
are bound form a 3- to 10-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-C10)aryl, (C5-C10) heteroaryl,
(C3-Cl10)cycloalkyl, or a (C3-C10) heterocyclyl, and
wherein any ring has up to 3 substituents selected

independently from J,; or

each R' is independently selected from:
hydrogen-,
(C1-C12) -aliphatic-,
(C3-C10)-cycloalkyl or —cycloalkenyl—;

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

(C6-C10)~-aryl-,

DL et pas?; and
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two R groups together with the atons to which they
are bound forma 3- to 10-nenbered aromatic or non-
aromatic ring having up to 3 heteroatons i ndependen
20 selected fromN, NH, 0, S, SO or SO2, wherein t
ring is optionally fused t C6- C10) aryl,

(C5-Cl0) heteroaryl, (C3-Cl0)tycloal kyl, or a
(C3-C10) heterocyclyl, and wherein any ring has up
3 substituents-sal - mJ2; or
each R is fﬁnde en)‘cezl-e(‘fcI y {scglpggtgggﬁr%}?nﬂ(gydrogen-
(Cl-C12) - al i -she{a@3 1@ yycl oal kyl or

tly
he

to
25

_oyel oal keng] Cf’fp’ S N e 1 iy -

121h - (C6- ((C:LFO)C]&T erhe(tQéchhZQBl) phati c-,
(C3-d0)- he{cgi yely
( C8- C10) - he | ;}}ef(eélo%:@}) alGbtatd)=aliphatic-,

(Wb rEli) -RretreyPafylto Prsubstituents select o
tic-, vﬁwer ein R

(C5- C10) - het eroaryl - (C1-C12) - al i pha
REE S lsubstdn vkt s sel ect ed i ndependently fr

om

J2; J2 is halogen, -OR, -OC (0) N(R) 2, -N@, -CN,
-CF3, 10 -OCF3, -R, oxo, thioxo, 1, 2-nethylenedioxy,
-N(R )&, is- BR‘lpgeS(,P'—DR- S02BC (0 N3@2I)I2( R.N02, @OSRCF3,

- ( R'_ OCHR2C(OR, -C(SR

YRR !&(‘ loxe( %N@R'm)e? yl@e(%@)lﬂm)zﬁ
) NROE2,, sH2) 0_ 2N R )N

--(I\IX;(R'))(N%R'OQC(SO?') -N(ggﬁﬁ F%)z CBGPRR,

) CH,C(O) R —C(S) R', =C(O)OR', -OC(O)R
~C(OJN(R")2, -OC(O)N(R")2, -C(S)N(R')z, -(CH,)o-,NHC(O)R
“N(R')N(R')COR', -N(R")N(R')C(O)OR', -N(R')N(R')CON (R

~N(R')SOzR', -N(R')SO;N(R"),, -N(R')C(O)OR', -N(R')C(

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

‘R1 and Rj3 are independentiy:
(C1-Cl2)-aliphatic-,
(C3-C10) -cycloalkyl- or -cycloalkenyl-,
[ (C3-C10)-cycloalkyi- or -cycloalkenyl]-

Cl2)-aliphatic-,

(C6-Cl0)-aryl-,
(C6—C10)—aryl—(Cl—ClZ)aliphatic—,
(C3—C10)—heterocyclyl—,

2, ~P(O) (R'")2,

(C1-

(C6—C10)—heterocyclyl—(Cl—ClZ)aliphatic—,

(C5-C10) -hetercaryl-, or
(C5—ClO)—heteroaryl—(Cl—ClZ)—aliphatic—,

O)R',
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15 -N (R) SO02R , -N(R) S02N (R) 2r -N(R) C (O
VT RP AR SRR )N(R'R'jc(-sg\lg\l(R'R'))C(ZS)R'N’(CO?') COR

) O)N(R)2r - ro- ,
“((Rc}g )R(, )Crl\l -C (=N N(R) 2r -C(Q N( OR"
) R' , =C(=NR) R' . R O) (OR' ) 2, -P
(0 (R) 2, -P(O (OR) Z7or -P (0) (H (OR) ; 20

R1 and R3 are independently: (Cl-Cl2)-aliphatic-,
(C3- C10) waealeaal ledcn QﬂfTﬁyﬁheahFefylimde%fndigtly and
%%C3-C10)-c cl oal kyl - or -cycloal kenyl]-(C -
op ngépypﬁgépggpu@@@_@mgyLamyﬁq 3 substituents
in@%%éggght§§yEéﬁgctg%FEﬁkhphﬂt'C"
(C3-C10) - het erocycl yl -, _ _ |
( C6- C10) whetreriocypl ylo- GlalGbRaliicphaiicen a3dms in R, and
- Cl0) -h roaryl -, or .
Rs (52 (10) EREL EFOar oY - # A EaspatipmpRal et ed. fxomi 0, N, N,
S, wWaer, eb eaghi@faFEh@ﬁﬂe&@lKsstQQEQGQQEQB%¥m9Hg-
optional Iy substituted with up to 3 subs I'tuenfs
i ndBpeMIRnRY ¥ Iseliddaneridentily: wherein up to 3
al i phati gygargep-atoms in Rl and 5 R3 may be replaced

by a hetefoatdm sélected fromO, N, NHL S, SO or S
in a cherff¢alfly) shabpbaairangenent; R2 and R4 are

i ndepend I ¥: ~, hydrogen-, — (C ;ClZ%;aILphathl, 10
(C3-C10)?§§C¥%QPK VPEgPE&i%ylgﬂuﬁﬁé rélipgatic-, fr
(C6-4 0) acgte{ClaCd2) (ahiphat g1 phwherei n each of R2
and R4 is_ independently and . -
wherein each of R, and R4 1s independently and
optionally substituted with up to 3 substituents
independently selected from J;
wherein up to two aliphatic carbon atoms in R2
and Rq may be replaced by a hetercatom selected from O, N

NH, S, S0, or S0,;

14

Rs is (Cl1-Cl2)-aliphatic, wherein any hydrogen
is optionally replaced with halogen, and wherein any
terminal carbon atom_of Rs is optionally substituted with
sulfhydryl or hydroxy;

Rs: is hydrogen or (C1-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:

O O o] Rg

RG ORG N



10

15

20

25

30

optionally substituted with up to 3 substituents

i ndependently selected fromJ; 15 wherein up to two

al i phatic carbon atons in R2 and R4 may be repl aced
by a heteroatom selected fromO, N, NH, S SO or

S02; R is (A-A2)-aliphatig, mhereln any hydrogen
is optionally repl aced mﬁth]hglogen and wherei n any

20 term nal carbon atomof R5 is optionally

substitutedRyth sul fhydryl or hydroxy; R5, is

hydr ogen of (O -Cl2)-aliphatic, wherein any hydrogen
is optiom8 |y replaced with hal ogen, and wherein any
hydr ogen on_hal ogen atom bound to any 25 terni na

car bon atonﬂ)’f R5' is optionally substituted with

sul f hydryl roxy; Wis: OOOR6 R6 Jt,OR6 Rs or.
00 - ein /61%‘3* 6Ri‘f ipREePENFlea&dl ‘R6 i s

i ndependentdyHrodidrogen-, (C-Cl2)-aliphatic-, 5
(C6-CA0)-a (C6-Cl10)-aryl - (C1l-Cl2)aliphatic-,
(C3 ClO) cye/ 10‘693%/” ~algiehatciwal kenyl -

[ (C3-C10) - c;&l_%aildsy_l yqu_,cycI oal kenyl] (d -

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

(C3-C10) -cycloalkyl- or cyéloalkenyl—,

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

(C3-C10) -heterocyclyl-,

(C3—C10)—heterocyclyl—(Cl—C12)—aliphatic—,

(C5-Cl0)heterocaryl-, or

(C5- Cl0)heteroaryl- (C1-C12) -aliphatic-, or

two Re¢ groups, which are bound to the same nitrogen

_ atom, form together with that nitrogen atom, a (C3-C10)-

heterocyclic ring;
wherein Rg is optionélly substituted with up to 3 J
substituents;
each Rj7 is independently -OR'; or the Ri7 groups
together with the boron atom, is a (C3-C10) ~membered

heterocyclic ring having in addition to the boron up to -3

additional heteroatoms selected from N, NH, O, S, SO, and

S0;5;
V is -C(O)N(Rg)=-, -S(O)N(Rg)-, -S(0)2N(Rg)~-, -0S(0)-
-05(0),-, -0C(0)-, or -0-;
wherein Rg is hydrogen or (C1-Cl2)-aliphatic;
T is:
(C1-Cl2)-aliphatic-;
(C6-C10)-aryl-,
(C6—C10)—aryl—(Cl—ClZ)aliphatic—,



10

15

Cl2)-aliphatic-, 10 (C3-C10)-heterocyclyl -

(C3-C10) - heterocycl yl - (d -C12) -al i phati c-,

(C5-d 0) heteroaryl -, or

(C5-C10) heteroaryl - (O -Cl12)-aliphatic-, or two R6
groups, which are bound to tJ; same nltrogen 15 atom
formtogether with that nitr ‘gje]ﬁ atom a (C3-dO0)-

het erocyclic ring; wherein R6 is optionally
substituted ggtd gip- bstituen ach.R17 is
i ndependent I y (]1'—\’”(9Ip éyc}'g%a]l]ﬁ?l# 8%ou8§ iéﬁlg% 2t her
with the bof 6R3aEbin - ¢$Ch34D8yC1@J) Hé?betb&ﬂkenyl]— Cl-
rteff)r%d%féﬂétf ng having in addition to the boron up

|ona het eroatons selected fromN, NH, 0, S,
SO, and S(IZCB—\Cl'(s &K@o%&ﬂ%ﬁ—- -S (O N (R8) -,
-S (0) 2N ( - 25 -0s (0) 2-, -OC (0)
-, or -0-; r%:i(ﬁ ﬂBeti%erykﬂ%gJen k- Q@)ﬁmphatic—,
-aliphatic; (cd-ds0) Kdds L2 v L 1 phati c- (C6- C10)
“aryl-, 30 (ce C10) - arAS é( c512 o phatic-, 121k -
( C3- C10) - cy@%eﬂk@lh@xerqgmyba(ckmiz -aliphatic-; or
[ (C3-Gl0)s cycl oal kyl or -cycloal kenyl]-(d -
Cl2)-aliphatic-, (C3-Cl1l0)-heterocyclyl-, 5
(C3-C10) - heterocycl yl - (C1-C12)-al i phatic-,
(C5- C10) het eroaryl -, or '
(C5-Cl10) heteroaryl -(d -C12)-al i phatic-; or

RlO\ / RlO\ /
/ \ . Si \”/
w0,
Ryg Rio
H
T w Y
0 Rip

S~
3

\Isl/ gy,
O 0
H
10/ \ / R1o Rio
O//\\ ) )<R1o XRN
R
10 HO (\S\{ Hs
\ / \ ’ \ r
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15

3 J substituents:

Tis: 10 HH Rau RIONH SS/KN ORIO 11 RRio
'RIOORo 10, RI0 O RROHHY NKNRO RO S)n )n
11 Rol R1I0 OHNKHN/K RoSRo 15011 H KN
RRo RRo OO)n RRo R o R10 RIO HOHS HNK ~0 R o
0 - 1211 HH KN-~K N _ 1211 -
K
T TTA
)n ) Rio "
\\S RlO ' HN\;%;/K\\ 10 o
” 0O ©
O
RIJ//K\\S// \;fgij‘ 16// \\ - i;ggi;
I %
0
Rio Ry,
O O
wherein:
Rig is:
hydrogen,
(Cl-Cl2)-aliphatic-,
(C6-C10) -aryl-,
(C6—C10)—aryl—(Cl—ClZ)aliphatic—,
(C3-C10) -cycloalkyl or -cycloalkenyl-,
[ (C3-C10)-cycloalkyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic-,
(C3-Cl0) -heterocyclyl-,
(C3—C10)—heterocyclyl—(Cl—C12)—aliphatic—,
(C5-C10) ~heterocaryl-, or
(C5—C10)—heteroaryl—(Cl—C12)—aliphatic—,
wherein each T is optionally substituted with up to



RIO Y Rc. )n 0RoOROHN K HNSK\ RRo % R10 , 11
00 OHH K~NK-N Roll Rol )n00)n ORoO
Rro HNK HN K \R10 or \Rlo 0 O wherein: Rois: 5
hydrogen, (Cl1-Cl12)-aliphatic-, (C6-Cl0)-aryl-,
(C6-C10) -aryl - (C1-Cl2) al i phabhg- . (C3-CL0)-cycl oal kyl
or -cycl oal kenyl -, 10 [(C3-C10)-cycl oal kyl or
-cycl oal kenyl]-(Cl1- Cl12)-aliphatic-,
(C3-CIKOO)'LSEetbbﬁdyCl(Sle-—C(ljZ)C—:aéliphlatirc]:, ~0-, -S-

- - het erocyc - -Cl12)-al i phatic-,
%gg@g%@gpﬁefgﬁgé¥yﬁgj,gthgei% Rgig hydrogen or (Cl1-Cl2)-
6CopRd0)chetgroaryl - (Cl-Cl2) -al i phatic-, wherein each
Tis optionally substituted with up to 3 J
subst Nt &énis3.

’ _NRQ—I

3. The compound according to claim 1 or claim 2,
wherein A, together with X, Y and the ring containing the

nitrogen atom, is:



12Im Kis a bond, (d-C12) -aliphatic, -0-, -S,
-NR9-, -C (0)-, or -C (0) -NR9-, wherein R9 is
hydrogen or (C -Cl12)- aliphatic; and nis 1-3. 5 3.
The conpound according to claiml or claim2, wherein
A, together with X Y and tti 1Hi ng containing the
nitrogen atom is: - 121n - 4NS ,NNNNGQgNN
N~NNNN NNSNN NNNNNNZI21o- SNSNNN
N\ N\

PN ,NN-~ . Lo N NNNN N N N
N N Pj

o WX BN e

N




N ~N- 121p - NNNN NNNN ,NNNNN,s NNN
UN NNNNNNNNNRNN NSN, -,N \N\N/ \NN
NNNNNNNN 4. The conpound according to claiml

~or claim2, wherein A together with X, Y and the
ring containing the 5 nltro:g atom is: 121q - NN
PN NN Oor C;NO 5. The compdund according to claim
4, wherein A, together with X Y and the ring

conta| the nitrogen 5 ato is: or '"NNN
@ :3 - Q)

PANE N EN S
N ‘,mNng




5

-N N 6. The conpound according to claim5, wherein A
together with X, Y and the ring containing the
nitrogen 10 atom is: or N O 7. The conpound
according to any one of clains 1-6, wherein T
contains at | east one hydgo%%@pbgnd donor 15 noi ety
selected from-NH2, -NH, -OH “and -SH. 121r 8. The
compound according to claim7, wherein Tis: NO\
N NON \ \

4. The compound according to claim 1 or claim 2,

wherein A, together with X, Y and the ring containing the

nitrogen atom, is:



H C ~\ - - IIN>- HNQI_ Nor C N\ i --N H H
\H 121s - CN + Nrl--~ NN~NN \H\H\H'Hri ) _
NN-NN -NN11 --NN M. + \H\HNH\HONNDO
ONN'l HHH O00zZzz @~ ON~OSNOWHHH
OOp Z)n JZp)))n--Z_qwél_
Do &
N Z N g %
W T N
O
[::I:T;%Z or ( ?: l I
N N
yNIDY w5
5. The compound according to claim 4, wherein A,

together with X, Y and the ring containing the nitrogen

5 atom, is:

or :\:1
N
R bﬂ R N

P
6. The compound according to claim 5, wherein A,

together with X, Y and the ring containing the nitrogen

10 atom, is:

or

7. 'The compound according to any one of claims 1-6,

wherein T contains at least one hydrogen bond donor

15 moiety selected from -NH;, -NH-, -OH, and -SH.



HHH OO ISO" oIS\ //OZ)n Z )" )n\Z)o \Z

0-~--Nj~ Oi~ONON HHHI121t Zi pi )D 0 Z

p)-- NS--NN\ HO H H\H OI/ O0zis Z--SZ O

S NON>>I1 NpS - NH\HOHH or wherein: T
J 5

i-s optionally substit ted mné up to 3
substituents, wherein J is ﬁ%flned inclaiml;, Zis
independently 0, S NRIO C (R10) 2; niis

i ndepemdenthy doMbodnd Wsraihg LR eptly, 2 -
singl e bond or a doubl e bond. ?0 g ggﬁggczhp% fEein T is:
according to claim8, wherein T is:

)+ I+ D+ s

N ~
H M ¥ N\H
7 HN
\f I\ lsj>_§_
o rlq L0 rlq W 7 N
H H H
Q o 0 0
T A e L
H H ' H \H
Cl
N\ ¢ [\> HN
P >
Cl L o L



N- C~ >NNNN NVH\H\\ HH H NONOG N H
HH- I12lu-)+rL) NR \H\HN\HNN\H ON OWX_
O-ONHHH 000 Zz)n)nz ON~~ OS) NO--N

HHH OOO OnZ)nZO)nIZON eSN HHH 00
v ZSS )n~‘z~Z~)n_215115_

o D+ O+ D
Qé [ D+ D

H h? Y Y
> I TS )

N \N\ ~N N\N

M H \ \

J/fl u O\@
o7 N 3 PN N
||4 |
0] (0] o)
z n z on Z S n
o ll\l\\ @ N S PN \f\
H 1 !
o 0
(" q))nk.z (K)P\Z
5 o)

0 N/‘\;F oéS\NJ}’\ PN )\;‘

| !

o)

I o QO 0 o, 0O
2/87/\, n 2>\S//,) ( g\ (\\S/<
LA L 6 "
TNTH TR o ql/tf\ o rlv)\f

H



ONpNON HHH12lv O Z)n Z)n z )nl 0)--N
OS\N\N\V\HO HH\ H O// OO0S\\ zZzO0OZ- > -
- Z~S> - - O\/ N NS \H\HO\H\H or wherein: T
is optionally substituted with up to 4J 5
substituents,.wherein J is gs;defined inclaiml;, Zis
i ndependently 0, S, NR1Or C(R10)2, SO S™2; nis

i ndependently 1 or 2; and ---- is independently a
single bond or a double bond. 10 10 The conpmund

acg aNg to claiméQ hyherein Tz % 121w 'f HN 0
N\ CONT - 0\!
O//S\N
\,

/’\\N
\
H
o) o) O
z/4§ “49
Z
> %> > I+
N _2_
O/S\N )\ O/S\N
\ \
H H
or ;
wherein:

T is optionally substituted with up to 3 J
substituents, wherein J is as defined in claim 1;

Z is indepeﬁdently O, S, NRjp, C(Riyp):

n is independently 1 or 2; and

=== 1s independently a single bond or a double bond.

9. The compound according to claim 8, wherein T is:

- D+ U 1D



\H\" O H\ H I CN- N-NNe 11 )-~- NNNNON \H
\HV\ HH ONNO~~NHHH OOOHN ZZNHOI"
| or -~-N-"~ ONNON\VHHI | HH wherein: Tis

optionally substituted with up to 4 J substituents,
wherein'J is as defined inq¢cltaiml; and 5 Z is

i ndependently 0, S, NR1O, (}8@0)2, S0, S02 11. The
conpound according to claim 10, wherein T is: - 121x

N/l\&p\ ON\/L-Npg-'N \HO\ H_ CNNONO NN-N I
- A NS Nx
LN\ : ILN} NI\N> §. L -

H H H

0
| O, 0O o. O
S )4 g N/
z n 7 ~ <
A L L
~ 4¢L\ ‘ /J /J
O ll\j ~ 0 rl\j }fd ') ,I\] rff\ 0 rl\l ?f
H H H H



HHI -- G N Nor H\ H12. The conpound accordi ng
to claim1l, wherein T is: O T 5 H 13. The conpound
according to any one of clainms 1- 7, wherein T is:
121y - HHRIOSN R1I0 NN S K \ORo. 11 RRio RO
O RioRo io0ORO HH/lZMI\I_KNRioRlOSMO
RI0O 0O R)n 10 HNF( \ R0 SKRlo 0 0 H Rlo/K\'S
Rlo RLO 00 Ro)n RoR10

0
z-\n _ 7z z7 R\
O)\N\ AN o N o/l\N\ :
H

O \
H Y H
O 0] O
g W
z z— Z/S z
of M I o Tt
O ~N N /S\N
(0] \ (0] \ 0] N\ 0 \
H H H H
or ;
wherein:

T is optionally substituted with up to 4 J

5 substituents,. wherein J is as defined in claim 1;
Z is independently 0O, S, NRio, C(Rig)2, SO, SO,;
n is independently 1 or 2; and

------ is independently a single bond or a double bond.

10 10. The compound according to claim 9, wherein T

is:



IO HNKHOHS // ~~ RIOO KN/ KNRo Ro)n ORO
0O RIO HW KHW K RoOORIO OKN KN NH RoOSs

Rros O Ro)n0OOR)n to HWM~{/K~ RLO or HN K~ I'l"
, RRo 5 0 0 121z 14. The conpound according to claim
13, wherein T is: HH N/@Qf\, 00 HONH /ON O

NH
s 0 _ S 3 HN -
JQ? L L e,
H H H
N _N -
o+ D D
\, \4 \, A\
H
| = HN
oJ/iNj 2 OQ N OélsiN? g
! ! !
@) @] e}
' HN
z z | NH 0\1/>‘§’
/ENEL;& o)ij\fi NP L
[ Ak |
wherein:

T is optionally substituted with up to 4 J
substituents, wherein J is as defined in claim 1; and

Z is independently O, S, NRj,, C(Rio)2, SO, SO0,.

11. The compound according to claim 10, wherein T

is:



O or 0 0/ 5 15. The conpound according to any one of

clains 1- 14, wherein RLis: " I I | i or 10 16. The
compound according to any one of clainms 1- 15, wherein
R3: nnnn, ,~~ 2nnrL nrvtin, v-w. ' | | or 12laa 17.
The conpound according to any one of clains 1- 16,
wherein R5 is: in | 'vv vwitb¥l¥mn v n" ,ti n" lv, v I

"Unt ,t SH FFFFFFFF 18. The conpound
accordi ng claim17, wherein R5: vz L/W "I

i ndepegdentNy H, yN
H N

W), , or [ 5X E F F OI9\ The cong ccor dyRg—to any
one of clai - 18,!mhe eich Rg%gﬂg ?are ?jﬁfl _g_
o~ N N
\ o} N\
H H

D )+

or \H
12. The compound according to claim 11, wherein T
is:
0]
N
\
H

13. The compound according to any one of claims 1-

7, wherein T is:



ethyl or propyl. 10 20. The conpound according to any
one of clains 1- 19, wherein Vis -C (0) N (RB) - and
R8 is hydrogen. 21. The conpound according to any one

of clainms 1- 15 20, wherein Wis: OR6 ffR6 O 22.

The conpound according to claim.21, wherein one R6 is
hydr ogen and the other R6 is410-

(C6-Cl0)-aryl-(d-C3)al kyl -, wherein the al kyl is
optionally substistuted with CO2H,_ (C3-C6) cycl oal kyl -,

- 121ab - (&) - herérocyl yl - (€1- C3p4l kyl -, ,
(C3- é’gféi\ eﬁ% or elien Re-V “o6) - alyl - £ o0 X
The conp uﬁg agcordi ng tojcl ai whergin sat

conpound i s sg],ect €d’fronp LN@ NNof40 J,0 0 H(Q .0 M O R
HOH12 rCNNYNNA O HOHGOHO10 0 0 394 ®iH '

LOHOO O NMNXNNN/' O~HNNNNNHOOHOHO
HOOHOOHOPH O
/\S/
g

H s H
K N Wy K N
. e
RlO/ \”/ R,g \[r |
n
LN N NG
o AN
0]
H / H
K N Uy
RlO/ g L \S/N
I Y
n 0 n
0 Rio Ry
HN K HN K
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1556 CNN NOO-SH-NO
Ph 000O0O0O0O0HOH 8
CNHOON MOW. NH?II-NP
OHOOHOH 00910 ON
IO NOH=NNNNNI N 1%2
OHOH OO0 511 12 N+ O=

| H'ONOOONNHH~HOOOpPOpPHOH 0

1l4. The compound according to claim 13, wherein T

: H
AN /O\”/N |
s | o ,
e \”/ /O S
[ § | \L(

0 O/

_'O

N
h
I

is:

Z o

15. The compound according to any one of claims 1-

14, wherein R; is:

¥ ¥y ¥
eyt

l6. The compound according to any one of claims 1-

15, wherein Rj:
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15

20

OHOH O5 21 22 0 HO N NNNp~"N N N O NA
17. " The compound according to any one of claims 1-

16, wherein Rs is:

AN AVaV VoW onon
. \ .
! SHI ’ ’ ’ ’ lor
F F F
F
o LFF F
18 The compound according to claim 17, wherein Rsg:
anhn U o
N ¢
’ 12 s O
F F F
F
19. The compound according to any one of claims 1-

18, wherein R, and R4 are each independently H, methyl,
ethyl or propyl.

20. The compound according to any one of claims 1-

19, wherein V is -C(O)N(Rg)- and Rg is hydrogen.

21. The compound according to any one of claims 1-

- 20, wherein W is:

22. The compound according to claim 21, wherein one
R¢ is hydrogen and the other Ry is:
(C6—C10)—aryl—(Cl—CB)alkyl—, wherein the alkyl is
optionally substituted with COzH, .
(C3-C6)cycloalkyl-,



p Ho H 15 27 28 - 12lae
NI NNMNiap Op HOH
I NNNNONNNO p=H
OH OH 5 31 32 24. The conpoun
accor dity T tE@ragH 1yl -wier« 3 a eyl conpound i s

sel ect _fcr6qul und rkunbers la-62a. 10 25. The
conpound accordin d claim 1, wherein the conpound
is 25&ad26.ReAiconpaund)etlfkgnrula (11): 15 R11 R11'
R4

T T !

22. The compound according to claim 1, wherein said

compound is selected from:

CI ¢ OIW 8 Con Qb LA

- H N [ L H N

N]\’( \-‘)LN " N/(’(OH \N]\yf-N\:)J\N N "
o i o Ju & n ] 6 _E_H o JH H

| 1 | 2 |
DI e SR s
SHER N o

o o

g “
o 0 N Q i N O\*:WN
/L*JYJIS%W#LA e ie %rﬁ*A
e O

0 o)

5 6
N
: | OYWN Q- S
| O 0O O.O H o ¢ H H



R19 Z2 R12~ NW RLRL' i 2 N5 R16 X2 X1 OOR5 NO
R13 R13~ R15 R14 (Il) wherein: X1 is -N (R20) -, _
-0-, -S-, or —-C(R) 2-; 121af X2 is -C(0) -, -C (9
-, -S(0) -, or -S(0) 2-; Wis O0 .00 RL7 R17
OR17" CF2R17' N~ F F R17 5% 0-0_0 R17 R17 R17 OR17
RL7 RL7 00O . O0000O017 Rl7 RNR17 0 F F I

1OOR17 0.0

n LNL Q 1, 0 JYMX% 3 a

¢

9 10
O:N+_
N A 1 H
(NHj\WN\:)LN N N NN A ™ \ NA
= H o dH g H o JN TN
5
11 12
] O:NP-
4 N-g- 0
Nl R N i N e § o
VNG P A I T A
H o H o H Iz 0 d N
13 14
7 0 .
N N\:)LNtW ;«-N/d(“\N/: NN N AN A
o A _H o ¢dH g H H 4 N
10
15 16
F
Q o
NI R N o) o
N AN 1 H
,@Y JLNt« NQN A N N% T3 A
= H o H H
o 0 d X

15 17 18
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15

20
o ., O N 0 ? N i
™y Ji«%rﬁ*ux %Jt“%$A
0 O

Rl7 RlI6 00 BjKII I Il Il \-P (OnmMA17 \/-P-(OnRI7
FFRL7 RI8, (OnR7 R (OnmRl7 P (Onmkl7 R17 (O nR1l7
-S-R17 S-R17 S-R17 150.0\ Il NS RL7 SSNNRL7 HH
H 12lag - OO0 NS-R'" ; or NS-NRl17 HHH mis O or
1, 5 each R17 is |ndependen%é hydr ogen-,

(Cl Cl2)-ali phati c- ¥ cycl oal kyl - or
cycl oal kenyl -, [ (C3- CJO) cycl oal kyl - or

cycl oal kenyl ] - (

10 C12)-aliphatic-, (C6-C10 ryl -
(£6<C10) -aryl q( 12) alli phati c-
( C]\.~O)H£31{\e ocycl : /@\ /d(( A
O tRC ?S
§C5 8) he teﬁoa ' \/U\

oy
( C5- CLO) fietjer oary! - cl- 812) allphatlc tvvo °mg " ©
groups, Wht'ch are bound to the sane n|t

0

3:zw>o
zﬁz
{@
-

o
®)
&)
o
I=

23 24
o)
m\_/”m N N N’A OQ\H/N\_)LNYWN N N’A
H g H o H o d L
25 26
NH,
N
(Oj\rfN_ N \ NA s N AL N/A
© gH o H 0O 0o s

27 28
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atom formtogether with that nitrogen atom a
(C3-C10) - nenbered heterocyclic ring having in
addition to the 20 nitrogen up to 2 additional
heteroatons selected fromN, NH 0, S, SO and SO2;
wherein R17 is optionally supstituted with up to 3 J
substituents; 25 each RlS'i%Ziﬁ%Iebendently -OR; or
the OR groups together with the boron atom is a
(C5-,C20) - nenber heterocyclic ring having in

upp to 3 additional het
e%sfrooTﬁ y oﬁ;gkso, fdﬂ\;m; O—éi;(
, Jlar 4 i nd#penfengly rodgen yor ji( CY- Ch
ha ic\;)vaer 2 gﬁﬁ L) tnlo\g)nj\a\% y\r epi-a¢en

- N
with h@legen, afd @heleid dhy terni fal sarbonCatomfso H
opt i onal substituted with sul fhydryl “hydroxy, and
5 whereinup to two aliphatic carbon aténs may be
replaced by a heteroatom selected fromN, NH, 0, S,

SO, or SO2; or 2B5 and R5, together with the agomto
whi ch they are bound is a 3- to 6-nenbered ring having

up to 2 heterrrs sel ected fromN, NH, O, SO, or

. Wher gj 0 png has uB 0 2 substjtW

| éct §id iindgpeRc romh\J; RY. , ORYY, | o)
R13, Jand:= , j ( VA N ) > N N/Zl
(Cl- ®2)y>al'iph&ti o " (@€3-C10)-cyclapl iyl or 6 ' H I H
-cycl o nyl -, [(C3-0 O-cycl oal kyl @
-cycl oalkenyl ]-(d - C12)-aliphatic-,

31 32
.24. The compound according to claim 1, wherein the

compound is selected from compound numbers la-62a.

25. The compound according to claim 1, wherein the

compound is 25a.
26. A compound of formula (II):

Ry Ry Ra

Rz N Y
\\N

wherein:

Xy 1s =N(Rg) -, =-0-, -S-, or -C(R'),-;:
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(C6-C10)-aryl-, 20 (C6-Cl10)-aryl-(d-Cl2)aliphatic-,
(C3-C10) - heterocycl yl -,

(C6- C10) - het erocycl yl - (C1-Cl12) al i phati c,

(C5-A 0)-heteroaryl -, or

(C5-C10) - heteroaryl - (d -Cl2) 2aLiphatic-, 25 wherein
each of Rl, R1, , R11, R11., R13, and R13, is

i ndependently and optionally substituted with up to 3
subst iX%uént sCi(ddeperddist Fy sal(@qt-ed dr 61p (&) ,wherei n
any ring is optionally fused to a (C6- Cl0)aryl,
(C5-C10) heteroaryl, (C3-C10)cycloal kyl, or (C3- 30
C10) het ersocycl yl ; wherein up to 3 aliphatic carbon
ato in each of Rl, RL. , R11, R11, R13, and R13,

e repl acedooy a 121lai -Cheter oat om sel(@cted from
O, NI] NH S, SOf or S in chem cal |l y
enment; or ande gether with t eato to R
fch 1 z a 3~ckoRe: er 7
having up 'to 2 heter?) toms sel SCRRH from N,
S, SO or SO2; wherein the ring has upto? =
substituents sel ected i ndependently fromJ, or Rll Ry
and R11, together with the atomto which they are 10
is a 3- t006-rrenbered ring having up to 2

oatons selegted fromN, NH; 0, S, SO, or ; Ri7
ptonbstlt% ts selefited |
ndeaRiy - Ror n Bget he N_
to which tjjey are 15 boufld is a 3- Ri7
6- mnenbefed ring havling up;to 2 hetler oat;ons sel ect ¢d ;
fromNRMH, 0, S, 99 or SO2; wher®€in o)
O 0] O O 0] O
; ; Ri7
o) F F | 5 Ry
0] @]
Rig 0 o
e — [ ||
| \ —T—(O)me T—(O)mR17
F F ; R18; ; ! ’
Ri7 (O)mRy7 R (O)mR17
P (O)mR47 0 O NR
" \/ VAN
OpRyy ~ — o R 1 TTSTRe T TSR
O .0
O O ' : O O
N_S_—R17; N \S/ N P\17 ’

H H H



the ring has up to 2 substituents sel ected

i ndependently fromJ; 20 R21 R4, R12, and R20 are
i ndependently hydrogen-, (Cl-Cl2)-aliphatic-,
(C3-C10) - cycl oal kyl or -cycl oal kenyl -,

[ (C3-C10) -cycl oal kyl or -gygb?ghkgnyl]-(CI- 25
Cl2)-aliphatic-, (C6-C10)-aryl-, -
(C6-Cl0)-aryl-(Cl-Cl2)aliphatic-,

(C3-@10) - het erocycl yl -, 9) _ _

(C6-C10) - het@rocycl yl - (C1-@ 2)al i piatic, 30
(CS)Q) - het proaryl -, or L .
(€5- C10yNretsrom Yl - (€1-€12) -atly ~N—LRla)

wherein éach R2, R4, R12, and R30 is imﬁepehﬁgntly
and optionally substituted with up to 3 substituents
i ndependently selected fromJ; wherein up to two

al i phat iics cardwmnatons in R2, 5 R4, R12, and R20 nmay
be replaced by a heteroatomselected fromO, N NH
S, SO or S@2; or R11 and R12 together with the atons

5 to whigder hey ggein@gggﬁ%%ﬁég}gi?- to a 20-nenber ed

nmono-, a 4- to 20 10 , or abs- to _
20- menber edhtdiogyed,i ¢ carbocyclic or heterocyclic

ring syste vhergin,. in the bi- and tri-cyclic ring
system eggﬁwgﬁﬁéi%&ﬁqqﬁﬁﬁQy'fused, bri dged, or

spi rocycl i c(C3-weeidyae kying &5 Qfdne1apmatic or
15 nonaromati c; wherein each heteroatomin the
heterocyc|ikﬂcj-C10)-cycloalkyl— or cycloalkenyl]-(Cl-

10 Cl2)-~aliphatic-,
(C6-C10) -aryl-,
(C6—C10)—aryl—(Cl—C12)aliphatic—,
(C3-C10) -heterocyclyl-, .
(C3-C10) -heterocyclyl- (C1-C12)-aliphatic~,
15 (C5-C10) heteroaryl-, or o |
(C5—C10)heteroaryl—(Cl—ClZ)—aliphatic—, or
two Rj7 groups, which are bound to the same nitrogen
atom, form together with that nitrogen atom, a (C3-C10)-
membered heterbcyclic ring having in addition to the
20 nitrogen up to 2 additional heteroatoms selected from N,
NH, O, S, SO, and SO;;

wherein Rj;; is optionally substituted with up to 3 J

substituents;

25 each Rjg is independently -OR'; or the OR' groups
together with the boron atom, is a (C5-C20)-membered
heterocyclic ring having in addition to the boron up to 3

additional heteroatoms selected from N, NH, O, S, SO, and
SO;;
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ring systemis selected fromthe group consisting of

N, NH O, S SO and SO2; wherein each ring is
optionally fused to a (C6- 20 Cl0)aryl,

(C5-C10) heteroaryl, (C3- ClO)cycIoaIkyI or (C3-

C10) het erocycl yl ; and wher gj jgld ring has up to 3
substituents selected |ndepen ently fromJ; or 25 R12
and R13 together with the atons to which they are

boundr{ airid RA4- at e @n@@p@ﬁ@@ﬁrtng AQRPoged B8y [(©120812)-
mepbered bi-, or a 6- to 20-nenbered trl-cycllc

%5%BB€§éFrcwbﬁrﬁeﬁeﬁﬁﬁybvﬁéogﬁﬁg1§y§pempnﬂﬁéwemﬁplaned

I|nearly used plrocyc er &i
@phgoneléythebsaLDHEEdcwmth eomahgﬂmyuccr hyaiaky, and

n eac tero the _heterocyclic ring
§€§%§%1IS sg ct@d® H%%ﬁg 5?658”0659?%t?ﬁ§ Be Neplaced
b&laOheﬁérﬁﬁkomndefEEtethE@mnNeth rongsi ssept benably or

fused_to a, (C6- 5 ClO)aryl, (Cb5- ClO)heteroary ,
(C3- o)L IBal k9PStheT (E8EhCibphateroEgckyichafbiey are

whergi Nssal d-rtpgghasmye b n elhect ed.
|ndepen3ently fromJ; morrée §l§5 ﬁébEHg E%g%?hgr Wi th

@ﬁéeéPéﬁﬁmﬁoS%h?@ﬁe@héyomre, Nﬁunﬁ f 8y nB@, Sort 60g%; wherein

%gen?ﬂﬁgngere B?Fl-g g |cglcarngyEF#%CBFdhéPgFBEVQFPElY
frog §ystem wherein, in the bi- and tri-cyclic ring
system 15 each ring is linearly fused, bridged, or
sperﬁyfléﬁi Rii, Ri1', Ri3, and Ri3r are independently:
hydrogen-,
(C1-Cl2)-aliphatic-,
(C3-C10) -cycloalkyl or -cycloalkenyl-,
. [ (C3-C10)-cycloalkyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic-,
(C6-C10) -aryl-,
(C6—C10)—aryl—(Cl—ClZ)aliphatic—,
(C37C10)—heterocyclyl—, _
(C6—C10)—heterocyclyl—(Cl—ClZ)aliphatic,
(C5-C10) -heterocaryl-, or
(CS—ClO)—heteroaryl—(Cl—C12)—aliphatic—,
wherein each of Ry, R;s, Rn,.Rug, Ri3, and Rjs+ 1is
independently and optionally substituted with up to 3
substituents independently selected from J;
wherein any ring is optionally fused to a (C6-
ClO0)aryl, (C5-Cl0)heteroaryl, (C3-Cl0)cycloalkyl, or (C3-
Cl0)heterocyclyl;
wherein up to 3 aliphatic carbon atoms in each

of Ri, Ri, Rii, Ruv, Riz, and Ry may be replaced by a
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wherein each ring is either aromatic or nonaromati c;
wherei n each heteroatomin the heterocyclic ring
systemis selected fromthe group consisting of N, 20
NH 0, S, SO and SO2; wherein each ring is optionally
fused to a (C6- ClO)aryl,_(£prH 0)heteroaryl,

(C3-Cl0) cycl oal kyl, or (C3- 010)heterocyclyl; and
wherein said ring has up to 3 substituents 25

sel ected i heependenil welleePeli orRbL, N1y, and RE3 or so,

’

togethgr mnth the atons to which they are bound form
d'58 CheRisgldentsérdd eoprragoemest it ®r 20- menber ed

‘tri-cyclic carbocyclic or heterocyclic ring 30

system wherein, in the.bi- and tri-cyclic ring
systefy ardch:ritegeithelr mean yheusedm d dgedh ahey are

C I|c, 121al rein each ring i s either
ggghg %% & 3” néﬁaﬁoﬁg %gxeﬁhék@ﬁnhé %hé&Pert@attom i n

hle cheberosy skilecteing rexstemins 86! ect ed,f LeMsihe wherein
%houp .consisting of N, 5 NH, O, S, SO, and SO2;

&r &R 9%edeR PPn§°|§ SPPESAdep tBused ecs e (L@glependently
€XOmanyl or(C5- C10) heteroaryl, (C3-d 0)cycloal kyl, or
(C3- C10) heterocyclyl; and mhereln said ring has up to
3 sub&ui tarshtR I@%ﬂl”e&jt edlumdsrmeradmmlt;ofwmm tidy are

Bhing1d, B 2008, epb e Bl TR By o
trerreeroad obis- seOEcaeH-f&OmZQ,WQMbGOQdSErBOQY%E'@Oz, wherein
the ring has up to 2 substituents selected independently
from J; or

Ri13 and Rj3+ together with the atom to which they are
bound is a 3- to 6-membered ring having up to 2
heterocatoms selected from N/ NH, O, S, SO, or S0,; wherein

the ring has up to 2 substituents selected independently

from J;

Rz, R4, Rjz, and Ry are independently

hydrogen-,

(Cl—ClZ)—aliphatic—,

(C3-C10) -~cycloalkyl or -cycloalkenyl-,

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

(C6-C10)-aryl-,

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

(C3-C10) -heterocyclyl-,

(C6—C10)—heterocyclyl—(Cl—ClZ)aliphatic,

(CS—ClO)—heteroaryl—, or

(C5—C10)—heteroaryl—(Cl—ClZ)—aliphatic—,
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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.n the heterpcyclic r|ng systemis

"selected fromthe group conS|s:%ng of NN NH O, S

SO, and SQ2; wherein each ring is optlonally sted to

a (C6- ClOpyaeykin(€acklQ)hekereayVlang r,, is independentl
Cg ad Ocycloal kyl, or (C3- 25 %éo hetefgcyclyl p nd Y

éﬁ@r@?ﬁlgﬁﬁélVl ﬁbﬁéétuﬁeﬂowstéub@tKpuénsyb5$eteenEG

independenthy LLOBLILqOE R gnd RI3 together with the

atons to which ey are 6und forma 18- to a

23 nenberedhﬁnamn up £8-two 34ipherber edrbn; a8bma 28- R,,
d tr|- clic. carbocyclic or heterocyclic

ng %ys?e§1ﬁ¥2f5% EFBLRCSET heé hietenpp o s@l@dated

_frﬁ@ syskenNH, eaghspi ngri solj nearly fused, bridged, or

spirocyclic; wherein each ring is either aronatic or
nonaromatic; 5 wherein each heteroatomin the

het er ReYGhiL R, J i éoreru-i %gljleecggd from the graqu .
consi stﬁl ng of 1%\I %Kﬁ , §'é§ L and” SeR; vvhe}?le(f}g tgré%ﬁ are
bphgd|§O©@taoaalty éugédmembaréﬂﬁmoﬁ%G)aéyh to 20-

_ } éhgteroaryl Cgﬁq%g) g goalk yl, or (C3- 10
%%%? 2rdeytl §f; 2and ReRgrger| hgins¥clpcto 6
sub}sbtyuemtsOrsséeétgsytm@pﬁmsnEthFn?mJ_ or

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 heterocatom in the heterocyclic
ring system is selected from the group consisting of N,
NH, O, S, SO, and SO,;

wherein each ring is optionally fused to a (Cé6-
ClO0)aryl, (C5-Cl0)heteroaryl, (C3-C10)cycloalkyl, or (C3-
Cl0)heterocyclyl; and

wherein said ring has up to 3 substituents

selected independently from J; or

Ri» and Ry; 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,
each ring is linearly fused, bridged, or spirocyclic;
wherein each ring is either aromatic or

nonaromatic;
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Rl and R12 together with the atons to which they are
15 bound forma 18- to a 23-nenbered nono-, a 19- to
24- menbered bi-, or a 20- to 25-nenbered tri-cyclic
carbocyclic or heterocyclic ring system hWh_er ei _n,S in
the bi- and tri-cyclic rin em eachringis
linearly fused, bridged, o?lzz%c?% ocyclic; 20 wherein
each ring is ei ther aromatic or nonaromati c; wherein

each het er gake®inn chbs ReterReT qn feiHRg h%)é%tr%'@ycilc
selected fromthe _group consisting of N, NH, O,

EONJany SEEP, 195 SFREFEPA Eacm rtiheg 9 gr§U|<§>ptC|0@|$aISItyl’rfgu9édN
g, a0(Cs, G80) ahyl sof £5- CL0) het eroary

(C3 CgO) cycl oal kyl, (%r (C3- C10) heterocyclyl; and

wher ei n saWwdereng I@ashuplng 6 ss Wipstiichadntys faekected a (C6-

R R Bpar 1Y e G RIS Kvan e y(C3-
Cl@@heR'erpc—le&@Q?’a}ldCO?'O ’C|—|-2(S:(Q(2))NR'( R) C(ZS) ;21an_ c (s
NS?%R 2, Cg’o) g%? 6258 ﬁ(elps) hR’(S u)p-cgzgg gs;hs(ca?t)le@@a

N r
X ?Fﬁe gg)zghgeb-gﬁ%%lﬁzﬁ? bff %J.ér B N(R ) C(0) OR
-N(R)C(0)R, 5 -N(R)SR, -N(R”)C(O)N(R”)2

i Nﬁﬁ) hﬁ( ?)FE]}% FSQ Zta%%li dﬁs%e at@&@. whyigh they are

bORAQ) fOER p 3 tB(6)20RnEmBereB( @bnbOR k %r 86 208(O)

: R16 are independent | hal ogen,
_ &%bgggd)ct’i 10 RlSR%\nd a p y g

(0) °R @R’y %° 2Ropembened. EF3-cyotEs, -R
8%@boltydiic or heterocycllc 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;

wherein each heterocatom in the heterocyclié

' ring system is selected from the group consisting of N,
NH, O, S, SO, and S0,;

wherein each ring is optionally fused to a (Cé6-
Cl0)aryl, (CS—ClO)heteroaryl, (C3-C10)cycloalkyl, or (C3-
Cl0)heterocyclyl; and
| wherein said ring has up to 3 substituents

selected independently from J; or

Ri1, Riz, and Ri3 together with the atoms to which
they are bound form a 5- to a 20-membered bi-, or a 6- to
20-membered tri-cyclic carbocyélic or heterocyclic ring
system;

wherein, in the bi- and tri-cyclic ring system,

each ring is linearly fused, bridged, or spirocyclic;



10

15

20

25

30

met hyl enedi oxy, 1, 2-ethyl enedi oxy, -N(R)
-SOR, -S02R , -SO02N (R) 2r -SO3R -
-QOqOR, -OCRAOR, -(SR, -
C(OR, -QONR)2, 15 -CC (O N (R)
- (GR) 0 2NHC (O 11a0 = NCR
NR)C(OOR, -N R ) CON
OZN(R)Zr -N(R :
S)hereM RICK FMNEK 12, ei K
- %jég» -N(OR )R, -CN, -C(=NH)N(R”) :
r(‘ FR , -C (=

) - )
- S
(_) (ﬁ) zwrla\%%a’(%égme@?rggt%s(%gét% bfptocyftil

r@yzgsyspem J.:N(m}QctechfromCQh))z Ryroup COORSisCONGROY 2K,

COR; J hal ogen, -OR, -QOC
%W%f’%’ a'&%zgaq(:%u L CF3r I-Soch, "R, oxo
thi oxo, 1,@harthylencdi oxyg isZ%%gh@ﬁQyiﬁgﬁdw%%%a (C6-
) - -S02R , - ro -
BB BB ey o eheggL, o (e
c : ONRI)2, -CC
?%Q%r?cc&(glsfgm%wd) ZE(-)(CHZ) 0 2NHC (O R , -N
(R) N (RYrexRn, salqkl(mr)m(sm oemaﬁ?;;bssgilu?rgi
%K%}%%R)“)'Scigmﬁ%é“y'\%%%&) T(O R , -NR
YOS R, -N(R)CO)N(R )2r -N(R)C(SN(R )2r 5 -N
(COR Blacmld Rz Nc(ga:t?'h)erR'thh GNe éﬁdnrd“@o NHiR D t&’(gy Gre

Ré %QOR -OP(O (OR) 2r -
%@g’nng?“ﬁ 2 ??3) ( ‘)‘el?bejé?d Ry (EH)4(C1FP)2O‘
MBRbEE8d HWO, %rgzﬁoypSté OgelRefbdEL EPP—?{%%? -
whi ch t hey 10 are bound forma 3- to 10- ered

R

I~~~ 1
N

2,
N(R")
-N(R)
N(R)

SPBRAEYELBF PbnhetepREYSEl¢i ngndlavyeigeup to 3

het er oat onghé pdepengdently bfelgﬁéegrirgy&fﬁc 0§ sscen,
SO, or S, wherein the ri

each ring is linearly fused brldged, or spirocyclic;

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, 0, S, SO, and S0,;;

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

wherein said ring has up to 3 substituents

selected independently from J; or

Rs and Ri3 together with the atoms to which they are
bound form a 18- to a 23-membered monc-, a 19- to 24-
membered bi-, or a 20- to 25-membered tri-cyclic

carbocyclic or heterocyclic ring system;
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optionally fused to a (C6-C10)aryl,

(C5-Cl10) heteroaryl, (C3-Cl10)cycloal kyl, or a

(C3-A 0)heterocyclyl., and 15 wherein any ring has up

to 3 substituents selected independently fromJ2; or
each R is independently selected from hydrogen-, 20
(Cl-C12)-al i phatic-, (C3-c1)3%ycloal kyl or

-cycl oal kenyl - [(C3 C10) - cyﬁl?alkyl or 19) Ayl -

-cycl oal ke phat.i.c

25y(ce mo?xg%ﬁﬁ (ci %) a}ol Tph& e FriT et ring system,
e€3hc1®pghesenmn¢akyy fused, brldged or spirocyclic;
(C6- C10) - he eroc gl-(C& C12)allp%§t|c- .

(C5 C10) hg SFSé ofing 1s either aromatic or
ﬁGﬁaE&ﬁ;tmeteroaryl (Cl Cl2)-aliphatic-, 30 wherein R
has up to 3 substituents selected independently from
J2; and 12¥Bpredn p3chahegemoatOR in- ©Be( OptMrERyr12c

3
1&§gne¥hyleng§|8§§?€E§§Rif§m tggRgrougcﬁphSlgéiﬁg of N,
Nsozm(sz,)sg, a803B0; ; - C(O)R' “qOCOR ,

AN BB ey o) oecsy‘ri?&ﬂyzfuseecpma

1 NHEyiO) (85-c10) heRe}BLR %/ a c%'()'i*cmﬁ?&hg@m (C3-

AR YN(R ) CON(R )2r
F heterofy Ry &t , -N(R‘) CNORR o N R

(R ) CoRe ”M%O?&yﬁg gl R RN T 2
selecpeyd Mnde@rRdenylR from-C; (sNOR) R' , -OP(O
(R)2, -P(0) (R) 2, -P(O (R) 2, or -P (O (H
(OR)

R; and R;; 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
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;

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

wherein each ring is optionaily fused to a (C6-
Cl0)aryl, (C5-Cl0)heteroaryl, (C3-C10)cycloalkyl, or (C3-
Cl0)heterocyclyl; and
wherein said ring has up to 6 substituents selected

independently from J; or

Ris is -H, -S(O)R', -S(0);R', -C(O)R', -C(0O)OR',
~C(O)N(R'")2, -N(R')C(O)R', -N(COR')COR', -SO,N(R'),,



27. The conpound according to claim26, wherein: RI11
is H and 15 R12 is (Cl1-C6) -al kyl,

(C3-d 0)-cycl oal kyl,

[(C3-A 0)-cycloal kyl ]-(C1-C12)-al kyl, . (C6-Cl10)-aryl,
20 (C6-C10) -aryl- (C1-C6) a)kyl,_ _
(C3-C10) - het erocycl yl ,

(C6- C10) - het erocycl yl - (d - 06) al kyl ,

( C5- Clgpshet eroas yd v, - V- .
(C5- Clogheterog(?y (?%(-CG - al LCHZC 02>R C'IXS)R

C@ﬁrﬁbl\lrﬁ aecor ang} otzNHél &)W '27, N/\ﬁ’er)eN R R@R i,S

phonyt SRy “ TP So-nPHE) BURESRR Gasr orhEt i

28 (RWhBogh (R ') Bll—N CEDYAR)' - alkyd ) ¢ (AbAgg -

(%Cé% )ggéycl oIl éy (PLB1Dy- arRYR ) C{(TN L D)2var yI ,

@ﬂ(@ ryl al L; _ Y Y
%ﬁ@CC1O%CﬁgtgrO§Q§F Fﬁ) EYLiwvH)R (R"),, -C(O)N(OR')R",

t66= @B)Jﬁéter@é’y@wa(u C65 &DkyR!)2, —-P(O) (OR'),, or
C gteroaryl, or
(%?gf%-petgoaryl (Cl C6)-alkyl; and Rl12 is H 10

Rijs and Ry are independently halogen, -OR',
-OC(O)N(R")2, -NO, -CN, -CF3, -OCF3;, -R', oxo, 1,2-
methylenedioxy, 1,2-ethylenedioxy, -N(R'),, -SR', -SCOR',
-SO2R'", =-SO,N(R'),, —SQ3R', -C(O)R', -C(O)C(O)R',
~C(O)CHC(O)R', -C(S)R', -C(O)OR', -OC(O)R', -C(O)N(R"),,
~OC(O)N(R')2, -C(S)N(R'),, ~(CHz) 0-2NHC (O)R",
-N(R")N(R")COR', -N(R")N(R')C(O)OR', -N(R')N(R')CON(R'),,
~N(R")SOzR", -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'),, -N(R')C(S)N(R')g,
-N(COR')COR', -N(OR')R', -CN, =-C(=NH)N(R'),,
—C(O)N(OR')R', -C(=NOR')R', -OP(0) (OR'"),, -P(O) (R'),,
=P (0) (OR"),, or -P(O) (H) (OR'); '

2, is =0, =NR', =NOR', or =C(R'),;

ng is —OR', —CF3, "OCF3, —R', -N(R')z, —SR‘, —C(O)R',
~COOR' -CON(R'");, -N(R')COR', or ~N(COR')COR';

J is halogen, -OR', -OC(C)N(R'),, =-NO;, -CN, -CFj,
-0OCF3, -R', oxo, thioxo, 1,2-methylenedioxy, 1,2-
ethylenedioxy, -N(R'),, -SR', -SOR", -SO;R', -SO,N(R'),
-SOsR', =C(O)R', -C(O)C(O)R', -C(O)CH,C(O)R', -C(S)R',
-C(O)OR", -OC(O)R', ~C(O)N(R'),, -OC(O)N(R"),,

14
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30. The conpound according to claim26, wherein the

RL RI2’Nradical is: JJ JJ CNNyyr NNf 0. O1J

\ O\ O J Nor NOO 15 31. The conpound accordi ng
to claim30, wherein the RL R12'N radical is: 12lar
H3C H3C CH3 CH3 N N O 1.(5%# 0- 0 HCNN CH\ O
\V/ VONNOONONNOITUT ~\ / ~\ / \ NNN\ Y
NNNNN NOOOI 00O

~C(S)N(R")2, -(CHz)0-2NHC(O)R', -N(R')N(R')COR',
-N(R")N(R')C(O)OR", -N(R')N(R')CON(R'),, -N(R')SO,R',

-N(R")SON(R"')2, -N(R')C(O)OR', =-N(R')C(O)R',
“N(R")C(S)R", -N(R'")C(O)N(R")z, =-N(R')C(S)N(R'"),,
-N(COR')COR', -N(OR')R', -CN, =-C(=NH)N(R'),,

-C(O)N(OR")R', -C(=NOR'")R', =-OP(0) (OR")z, -P(0) (R"),
-P(0) (OR'),, or -P(0O) (H) (OR'); wherein:

’

two R' groups together with the atoms to which they
are bound form a 3- to l0-membered aromatic or non-
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-Cl0)heterocyclyl, and
wherein any ring has up to 3 substituents selected

independently from J,; or

each R' is independently selected from:
hydrogenf,
(C1l-C12) ~aliphatic-,
(C3-C10) -cycloalkyl or -cycloalkenyl-,
[ (C3-C10)-cycloalkyl or -cycloalkenyl]-(Cl-
Cl2)-aliphatic-,
(C6-C10)-aryl-,
(C6-Cl0) -aryl-(Cl-Cl2)aliphatic-,
(C3-C10) -heterocyclyl-,
(C6-C10) -heterocyclyl-(Cl1-Cl2)aliphatic-,
(C5-C10) ~heteroaryl-, or |
(C5-C10) -heterocaryl-(Cl-Cl2)-aliphatic-,
wherein R' has up to 3 substituents selected

independently from J,; and
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HBCCH3 CB CH3 HCNNNNN ~0~1010000
32. The conpound .according to claim26, wherein the
R11 R12,NOradical is: BBCNOGCON 000 BOB N
Cl-1/ NOOCNO\ 0 121as r/r BSBBBN, )NNNor/ O
O OO wherein each B ingeﬁgﬁdent_ly forms a 3- to a
20- nenbered carbocyclic o &Pefocyclic ring system
5 wherein each ring Bis either aromatic or

ot or ooyt e riRe” o R am i s "sM0E0 g st
-0CF3, -R', oxo, thioxo, 1, 2-methylenedioxy, -N(R'),,
-SR', -SOR', -SO;R', -SO5N(R'),, -SO3R', -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'"),, —C(S)N(R'),, = (CHz2) 0-2NHC (O)R",
-N(R")N(R")COR', -N(R')N(R'")C(O)OR"', ~N(R')N(R")CON(R"') 5,
-N(R")SO2R', -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")z, -N(R')C(S)N(R'),,
—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'fb
-P(0) (OR")2, or =-P(O) (H) (OR"). '

27. The compound according to claim 26, wherein:
Ry; is H; and
Ris is ’
(C1-C6)-alkyl,
(C3-C10) -cycloalkyl,
[ (C3-C10)-cycloalkyl]}-(C1-C12)-alkyl,
(Ce-C10) -aryl,
(C6-Cl0) -aryl-(C1l-C6)alkyl,
(C3-C10) ~heterocyclyl,
'(C6—C10)—heterocyclyl—(Cl—C6)alkyl,
(C5-C10) ~heterocaryl, or
(C5—C10)—heteroaryl—(Cl—C6)—alkyl.

28. The compound according to claim 27, wherein Ry,
is isobutyl, cyclohexyl, cyclohexylmethyl, benzyl, or
phenylethyl.

29. The compound according to claim 26, wherein:
Ri1 is:

(C1-C6) -alkyl,
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wherein each ring is optionally fused to a (C6 10
Cl0)aryl, (C5-C10)heteroaryl, (C3-d 0)cycloal kyl, or
(C3- Cl10) heterocyclyl; and wherein each ring has up to
3 substituents selected independently fromJ. 15 33.
The conpound according tq qufﬁ%fz wherein the R11.

R~2 N O radical is:
0001 f, 000
OONN
SSSN--N--
cor di

cco

(C6-C10)
(C6-C10)
(C3-C10)
(C6-C10)
(C5-C10)
(C5-C10)

Ri2 is H.

- |2l at NN NN-~-NiN~NN
SSON iIiN--N--N. O0OOOO" O

N bt3%tlebkcybﬂc&ﬂkyN --N~-N OO0O" O0O0O"' O

OO0 0 34. The conpound

or
di ng {&C%r%%?ﬁ 39\/0%«%%5% thel-gl2) -alkyl,

—aryl,

-aryl-(Cl-C6)alkyl;
~heterocyclyl,
—heterocyclyl—(Cl—C6)alkyl,
-heterocaryl, or

—heteroaryl- (Cl-C6)~-alkyl; and

30. The compound according to claim 26, wherein the

I radical is:

31. The compound according to claim 30, wherein the

' radical is:



- 1l2lar -

The compound according to claim 26, wherein the
radical is:

32.
R11
R
I

Gh

o)

\

14

Ry B,

’

Q

=k,
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0 0 O 35. The conpound according to claim32, wherein
the R RLI2,NO radical is: I2lav OS NO N-INIiINN
INN9 ONO~9- 00000 00SI Ncs c'"INN-S
iN~N-NIN 000OOO ~I~ONS --NNiINNOO
Op OO NSONS HNNIKENLNBEHN~-NHNOO0OO0O0O0O
O ONS ONSIN,N~Nr r: -

& (@ :

N B

O / o)

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

wherein each ring B is either aromatic or
nonarbmatic;

wherein each heteroatom in the heterocyclic ring
system is N, NH, O, S, SO, or SO0,;

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

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

33. The compound according to claim 32, wherein the
R11

R12\N)\\g

| radical is:



~NiN"ININ 0000000 SONS ONFINO ,IN
N'IN~N/N"IN 0OOOOOOONSNS iN "IN'"IN'N
"Nor Oor pOOO 0 36. The conpound according to
claim32, wherein the R R12'N O radical is: 12law
NNNNNNNONON n N HNAHNHNHNHNHNO O 0 0 O
O NNN -NOOV\V\V NN HHHN~-NNOOOOOO N
NN NI N~\NN / N 0O/ 00O

TR
@,

o 0] é ?
NN AN
o S N N
_N —N —N —N
| o ’ o [; o ’ r QO ’
. s S\
o7 0 0
34. The compound according to claim 32, wherein the

radical is:



zz"- 2
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© .th
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nuwwl.T enu
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The compound according to claim 32, wherein the

35.

radical is:



O i NNHN~-N,NiN i NOOOOO 0 38. The
conpound according to claim26, wherein the B R12\N
1 NROB / 1-O0 R13 R13 radical is- NR2 5
wherei n each B i ndependently forns a 3- to a 20-
menbered carbocyclic or hetieriggyclic ring system
wherein each ring Bis either aromatic or

nonaronatlc wherei n each heteroatomin the

er ocy c rin 10 sys@ mis N—NH, SO, or _
vvher each)fi |on fésed t
ryl N -C1») er oa,\ry 0) yc oaI 0
c€10) erocyc . and er e| n eacﬁ U,p NO
3 Osubstituents 15 seI ect t ndepe nt b fro jﬁi,

12l ay 39. The conpound according to claim 38, wherep

téﬁe R11 R12, N O NO R13 R13
AR
0 o s S)\S Q\S S)\
LAY Y A /”f' e
oo & "o "o "o " ' o .

o fo) 7 e} ’ O ’ e} ’
0 N S
0 N S
~N N N N N ~N N
O O O O ’ o N 4 O 1 O
0 N S
o) N s
N O
_N N - _N _ _N N ~N
’ ’ O 14 I ’ ’
0 o 0 o} © 0
N S
P! _N _N _N _N N
12 ’ ’ ’ ;s OX
2 o} o} o] o] o
36. The compound according to claim 32, wherein the
Riy
Rqs~
12 N

radical is:



The compound according to claim 32, wherein the

37.

radical is:



1HO0O HOOOOSNOS NNN NgNNN
NOHHHHOOOOH'OO HO \" NNNNor\ N NN HOHOH
0 00O I2ba 40. The conpound according to claim 38,
wherein the R1" \\ R12, R NO ~O R13 13 radlcall
ist \ANNN NNNNNN3 HNHNN rYy N 00 2

HOHOOOOOHHOO /-N2laxy"

—N N N
- ] /%7/ /QJWK Qjﬁr
O (@] . (o] 0
N
N % HN:: AN i AN ;% /i
~ .
o) 0 0 © ©

38. The compound according to claim 26, wherein the

R11

Rm\,}\ﬁ( S;\‘(
R, N O B o)
/N7<%§o | o
Raa radical is: AN R,
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 heterocatom in the heterocyclic ring
10 system is N, NH, O, S, SO, or S0,;
wherein each ring is optionally fused to a -(C6-
Cl0)aryl, (C5-C10) heteroaryl, (C3-C10)cycloalkyl, or (C3-
Cl0)heterocyclyl; and

wherein each ring has up to 3 substituents

15 selected independently from J.



NHNNHNNANNNNN \NNNN21 OpOO0OO0OO0O" HO
OHOO, HFrNNIrNNN ,N\ N“\NA\NNHO N~ HOO0
'"HOO, HOO ,HOOH O NN/ OSNgHN NN\ N\N
NH NO HHOOHOOO NNNN NN\INN\ NN/ N
/ H" HA\N\NHO00 O O OH f#;JD HOO HHHH /N/NO
NS/NN~N ON' ON PC YO 500000 - 121bb-
HHHHNNNNNN
39 The compound according to claim 38, wherein the
R14
R
R212\N;L‘w§:
\
/N7(\§O
R R13I ,
13 radical

e S S S e SO
LR R TR

O r



N O0OOtoOO0OpO HHHHHNSNN-~-O/NS N
0O0OO OpOO0O NNNN/N~NN\NN HOOHPO
HjO ONM NNN NN NN ~f NHOHpHO 0O

HHHONOV/NOYN iIiN'IN~N or 0005 41. The
mpound according to claimzg6, wherein the RI11 R12\
~R2NO /Np R13 13 '

VR S
%ﬂ %3 A Y




radical is: - 121bc 0 g Nc~c~x NNN 0Ol Op/ O
000 OSNCNWN W W, NOOOp p0OO OS
NNNNYNNN HOHOHHOOOOpP OCSN \ NN\
NNor \ NN N\ HOOHOHOOHO 3-- O42. The
compound according to claiLm26, wherein the R11 N' \
R2 0 /NO 13 RR 13 radical 1S: Rl1

40. The compound according to claim 38, wherein the

Ri1

Ria,

R2 NS

/N72§?

Rys R13

RT3 f\”ﬁi R
N L G e o
$£ §&-§3 Q& 7
R



B O /NH wherein B fornms a 3- to a 20-nenbered
carbocyclic or heterocyclic ring system wherein each
ring Bis either aromatic or nonaromatic; 10 wherein
each heteroatomin the heterocyclic ring systemis N,
NH, 0, S, SO or SO2; 121bd rein each ring is
optionally fused to a (C6- %ﬁ%@%ryl
(C5-d 0) heteroaryl, (C3- ClO)cycIoaIkyI or (C3-
CﬁO)heterocanyI and wher ei n each ripg has up to 3

p uents ted 5N ndent | § fr
cégggu d acco to claimd?2 where
RN /hK)"Rl R13 radi®al Js: 1 (2 Re 1
[11/0 -, N\ N\ N () () HLO H N O H

Rii R11 Rll I Rll \N/"( N101 i NN N HOOO (3 N O
OHhK) 0

o
g Q Y

N,N\ o Ny NN

N !
W WYY !

H H H

o O ’ © o} - o (@] ’

o N N N

v 5" "
_N _N §I

-~
, r oOr
o o} fo}
41. The compound according to claim 26, wherein the
R14

radical is:



H./I/I/I\_R110/IR118\Rii.ORll NN 1 N
(, N}-N( \'\\ 0O NO\NO\N' O HOHOHOHO
Ol RI1 O Py RI1 N\~ RI1 NL RILN ONSN' \N" N/
or \N11 NON>0OHOIO HOO 10 H H 44. The

conpound according to cl al_mlmgg wherein R11 and R12
together with the atons to |cﬁthey are bound form
a 6- to | 0-nmenbered nono- or blcycllc car bocyclic or

15 heteracyclic rin system 121be erelng%%gij/
hdt e)oal oy i n t fie\heter cycllc systemii s
sel ron1tE;?gSg/ conS| N?il_
SO, 'ahd SPp+- and Wber eip—said |mg has- up to

substituéhts 5 selected |ndependenply fron1J 45, OThe

cco ny on i s 1- in
(+C1- Ik ,V\hre|n
aIIys t edW|t [ u oor- 6

nd accode to. clalﬁ?é wher ei n theo
(Ad-C6)-al kyl is substituted with 1 to 3 fluoro -
groups. 47. The conpound accordlng to clalm

wher 5 15-an are ind ntIy '\/ U I
L L"n,t J' 71my L/l VL L(U

H
g O
/Q%\ O /C\( QQ%‘
N ’ \N
\NS:;%Tiii_ H
H
OO
42. The compound according to claim 26, wherein the

R14

&ZN)\‘(

Rz o)

/N7(&°
R43'

Ri3 radical is:

R4

AVES

@)
(0]

/NH

wherein B forms a 3- to a 20-membered carpbocyclic or
heterocyclic ring system;

wherein each ring B is either aromatic or
nonaromatic;

wherein each heteroatom in the heterocyclic ring

system is N, NH, o0, S, SO, or S50,;
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15

For SHI\f<F F\F FFFFFF48. The conmpound

according to any one of clains 26- 20 47, wherein R13

is: (Cl1-C6)-al kyl, (C3-C10)-cycloal kyl,

[ (C3-C10)-cycl oal kyl ]-(d -012)-al kyl, (C6-C10)-aryl,

25 (C6-C10)-aryl-(C1- 06)alé%% Pﬁ(cs ClO) heterocyclyl
a

- (C6-C10) - heterocycl yl

(C5-C10) - heteroaryl, or 121bf -

( C5- Cma)eﬂmtrerszaa:rhylm(r@lu@)oﬁﬂlkdrlalWef@ééh RI3 4 S(ce-
%ﬁ&bonally substituted with up to substltuents

Fendent {Gp -%%aeé@maml& %ﬁ?fd-q/mrcefquﬂdksd,S or (C3-

aliphatd o 31 in RI3 may be 5 replaced by a
heteroaton1se|ecte rom0O, NH S, SO or SO in a

cheni cdldneigt adich arimandgenentp ©9.3 B GOM@AYE selected

ﬁ,%c%gdenggeﬁ@ clfal m %SCFB\M;e:elrn R13 is: 10 HCCH H3C

43. The compound according to claim 42, wherein the
R11
Ria,
R2 N oo
/N 0
Rﬂfﬁ3 radical is:

R11

NS CNCS SENOe
Q ne ook rery
o7 ke e

)

\N S \N>—\< o
H : H

IZ

O@ Ra1 C Ry N Ri ' N/\\ Ryg
' ’ | s, OIr I
o) N N N /YN AN N

S
< — N N o)
W% © \N o © H O ° A0
H H _
44, The compound according to claim 26, wherein 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;
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CH3 or CH3H3 0 OH 50. The conpound according to any
one of clains 26- 49, wherein RL is 15 (C1-C6)-al kyl,
(C3-C10) - cycl oal kyl
[ (C3-C10) -cycl oal kyl]-(C1-C12) -al kyl, (C6-C10)-aryl,
(C6-C10)-aryl -(C1- C6)a|kyldé%91(cs ClO) het er ocycl yl ,
(C6- C10) - het erocycl yl
(C5-C10) - heteroaryl, or
( C5- C10) - hghereanykats h@érahkxh 1%%%' He&rbégctl
optionally substituted with up t 25 substituen
FhH@péHéEﬁFlysséﬁééﬁéﬁdff@ﬁmJthggdrmgpggonmnsrengdugyN
3pal kEphagi c r in may be replace
gghe?erggtgﬁ1se gc?@ﬁ ?%%%?O NH S, SO or S in a
chenmi cal | ywseablie aaidngémgnhas5ubltoTBesapBpOUAEnts
Qgggggeggln eclaln%?g,.ﬁhgrein Rl is: ~0 Y 10 52. The
conpoun acco?ﬁ?ﬂ@ Yany Bné- of claims 26- 51,
wherein Wis: OO R17 CF2R17 OO0 i17 R17 OR17

45. The compound according to any one of claims 1-

44, wherein Rs: is H and Rs is (C1-C6)~alkyl, wherein the

alkyl is optionally substituted with fluoro or —-SH.

46. The compound according to claim 45, wherein the

(C1-Co6)-alkyl is substituted with 1 to 3 fluoro groups.

47. The compound according to claim 46, wherein Rs

and Rs: are independently:

(45284 ¥2 W)

NN :
r SHI ’ ’ ’ I3 s O .
F F : F
F
Fo L FF F
48. The compound according to any one of claims 26-

47, wherein Rj; is:
(C1-C6)-alkyl,
(C3-C10) -cycloalkyl,
[(C3—C10)—cycloalkyl]—(Cl—C12)—alkyl,
(C6-C10) -aryl,
(C6-C10) ~aryl-(Cl-Cé6}alkyl,
(C3-C10) -heterocyclyl,
(C6—C10)—heterocyclyl—(Cl—C6)alkyl,
(C5—C10)—heteroaryl, or
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RL7 OOO0O15 O0OO0OO0OO0OO0ORL7 R1I7 N17 OFFO RY
|2lbh - OO0 RI8 /Rg BN\ FFI ; or RI8 R' 53.
The conpound according to claim52, wherein W 5 is: o
00000 HNH-S0S--0 -%Y~l \"~, ~NrJJ NJ1O
OOOOOH OOOO \ g>1gﬁﬁfo HOHOHOH\N
\AyN= /N\ JJ, N\ IN F NOFFi OH)aOH

F X~/N1T NI UN S{N
(C5-C10) -heteroaryl-(C1-C6)~-alkyl;

‘wherein Rij3 is optionally substituted with up to 3
substituents independently selected from J; and

wherein up to 3 aliphatic carbon atoms in Ri3 may be
replaced by a heteroatom selected from 0, NH, s, SO, or

SO; in a chemically stable arrangement.

49. The compound according to claim 48, wherein Ris
is:
H3C” CH; | H3cjﬁ H3C/Cl:\HC37H3 é
CHg
14 14 [4 4 14
CH3
or CH%HQ’
- 50. 'The compound according to any one of claims 26-

49, wherein R; is
(C1-C6)-alkyl,
(C3-C10) -cycloalkyl,
[(C3—C10)—cycloalkyl]—(Cl—C12)—alkylL
(C6-Cl1l0)-aryl,
(C6-Cl0)-aryl-(C1-C6)alkyl,
(C3-C10) -heterocyclyl,
(C6—C10)—heterocyclyl—(Cl—C6)alkyl,
(C5—C10)—heteroaryl, or
(C5—C10)—heteroaryl—(Cl—C6)—alkyl;

wherein R; is optionally substituted with up to 3

substituents independently selected from J; and



H, d OH, FOH, C O\ OH
N O\ \Cd - -lyd OOOHOOHOOHOOMH
HN-N OHNOH\N,~-OH\ NNN 0 OO, or 0 54.
The conpound according to any one of clains 26- 10 53,
wherein R2, R4, and R20 are,each independently H or
(d-C3)-al kyl. 121bi 55. e conpound according to
claim5b4, wherein R2, R4, and R20 are each H 56. The
conpoum@raamom@ @ B0aaRYhet8 Ofc RIS t2fis A PR, may be
wherein R14 is hydrogen. 57. The conpound according o
5ﬁyléﬁ@dopyc|aau%ezeat9@ sfHecdied e:fa?@hl RL5 Néind SR1&A,S or
kadepgngde k The conpound -
acgo$§|%98§%Mé&§?%§§%?a3£%ré%ﬁanéac Ri5 and R16 are
each nethyl 59 The conpound according to any one of
clalgg 126- the elg Z2 is Q0 and R19 is: 15 .

) Ik |_ PE@OEP )agf&rg&p@yﬁo claim 36, wherein R;
ﬁ$C3 C10) - cycloalkyl] (Cl-C12)-aliphatic-,
(C6-C10)-aryl -, (C6-Cl0)-aryl-(Cl-C6)al kyl, 20

(@%))-’het/ﬂoci/%,, b | H/ | %
00 0D e

52. The compound according to any one of claims 26-

J§ 00 Cl N \UYN
F 0

O
N
N

51, wherein W is:

O O
/[kR‘W CF2R17
O 0] 0 R,
Ri7 ORy7
; ; N\\
Riz 7
0 0 4
O O 0O 0] @) 0O
; ; R17
Ry7 Rq7 N~ ’
o) F F



(C6- C10) - het erocycl yl - (d - Co6) al kyl
(C5-C10) - heteroaryl, or

(C5-C10) - het eroaryl - (CL-C6) - al kyl ; wherein R19 has up
to 3 substituents selected 25 independently from J2;
and wherein up to 3 aliphaﬁkﬁkﬁﬁnpon atons in R19 may
be replaced by a heteroatom'selected fromO, NH S,
SO or S in a chemcally stable arrangenent. 30 60.
TheQconpoumd according to claim59, wherein each R19

is methyl.[|- 121bj 61. Thr,gonpound according to any
one ns 26RT€8, wheyein Rl4 is H Z2 is CH2; and
i 8% ef3 b—&HBsN N CH3 HH NH2 0 O O H3C

conpaiind Faccogdi ng £ 0 cany Bme of clainms 26- 58,
wherein each RI9 is methyl; Z2 is 0; R14 is: 0 H3C CH3
OCH3 O OCH3 10 O CH3

N
~~ro%aHH NN'NCH3J HH or 5 62. The

53. The compound according to claim 52, wherein W

5 is:

o b s K e e

b D g g S
Mg, Mgk i D
A3, DT i o’
RNV R Ve S gt Ve

H HN-N,
N

O H o O H o 0 H o O
%JL“/N OH %gjrhw/ﬂ\OH %JLW/N\/H\OH %JL]/N
o) ' ) "0 ©°F 0

54. The compound according to any one of claims 26-

10 53, wherein Ry, R4, and R,y are each independently H or
(C1-C3)-alkyl.



10

15

20

25

30

121bk 00O O CH3 /CH3 \OHNH NH 0 OO0 H3C CH3 O N
HH NNCH3 or 63. The conpound according to any one
of clains 26- 5 58, wherein each R19 is nethyl; Rl4 is
H, and Z2 is: R NR NO ~ or A, 64. The conpound
according to claim®63, \Nl‘lefﬁﬁlrkljZZ "10 is: O NN OH
OCH3 N ~~ +1 121bl1 65. ¢ &orrpound according to
claim 26, wherein the conpound is 63-67 or 68. 66. A

COMPOS5 | | ORnE OBl SLAG JBcRermol d:BCE0LINYs, 2uh8rBYY &,
one of clains 1-6 armaceutically
Ry, and R,y are each H : '

56. The compound according to any one of claims 26-

55, wherein R;4 is hydrogen.

57. The compound according to any one of claims 26-
56, wherein eaqh Ris and Rjg is independently (C1-C6)-
alkyl-.

58. The compound according to claim 57, wherein

each Rj;s and Ri¢ are each methyl.

59. The compound according to any one of claims 26-
58, wherein Z; is O and R;q is:
(C1-C6) —alkyl- _
(C3-C10) ~cycloalkyl-,
[ (C3-Cl0)-cycloalkyl]-(C1-Cl12)-aliphatic-,
(C6-C10) ~aryl-,
(C6-C10) -aryl-(Cl1l-C6)alkyl,
(C3-C10) -heterocyclyl,
(C6-C10)-heterocyclyl-(C1-Cé6)alkyl,
(C5—ClO)fheteroaryl, or
(C5—C10)—heteroaryl—(Cl—C6)—alkyl;
wherein Rjs has up to 3 substituents selected
independently from JZ} and _
wherein up to 3 aliphatic carbon atoms in Rj9 may be
replaced by a heteroatom selected from 0, NH, S, SO, or

SO; in a chemically stable arrangement.

60. The compound according to claim 59, wherein

each Rjg is methyl.



acceptable salt, derivative or prodrug thereof in an
anount effective to inhibit a serine protease; and a
acceptable carrier, adjuvant or vehicle. 10 67. The
conposition according to claim®66, wherein said
conposition is fornulated_fEE gdninistration to a
patient. 68. The conpositio 4 éording to claimé67,
“wherein 15 said conposition conprises an additiona

agent el ectipd t e

anti viral agentcgngmsrggoé 8 i nglﬂg(?u%g %yl-%% porf()tczzf;asjéns 26~
ar® i niigigior ok Amollhef. isrqet: iamd ke, HA4 | ife cycle;
or conbi nations thereof. 20 69. The conposition
according to claim68, wherein said inmunonodul atory
agent isQa-, (3-, or y}lnterferon (0} thy |n t he
antiviralll agent is rilfavirin, amantjadine,

; e |b|tor o anot her Narget i n theC
in chqto , N~
pol ymerase, or netalloprotease. fio A nethod of
inhibiting the actygity of ,a serine proteas
conprising the step of contactlng said serin
protease with a conpound according to any one of
‘claims 30 1-65. 121bm 71. The nethod according
claim 70, wherein said protease is an HCV NS3
protease. 72. A nethod of treating an HCVQWNnfect]on

a 5 patient 0 sing the step of agm ni I n
p ) th Wﬁﬁb g p sl

Ha

said pati dsition according|fo claim®67. (/3.
The\\ hod| accord ng t#ﬁclain172\ 0 |S|ngN t he
addi g rin [ t an
10 addig i onal agent select 3fron1ap i mu onDd | atory
agent; , or

62. The compound according to any one of claims .26-

58, wherein each Rjq is methyl; Z; is O; Ris is:

HiyC - CH; ©OCHs;

o OCH;

A

CH,



10

an antiviral agent; a second inhibitor of HCV
protease; an inhibitor of another target in the HCV
life cycle; or conbinations thereof; wherein said
additional agent is admnistered to said patient as
part of said conposition 15y%ﬁggrding to claim30 or
as a separate dosage form he nmet hod according to
claim 73, wherein said inmunonodul atory agent is a-,
(3-,00r y-interf@on or thymogi n; saig, antiviral

agent is ribavarifph, amantadinel|j20 or el bi vudi ne; or

[ anot her t ' he HCV IlfeCH
cygl i Hof | %or
metal | opr ot eage. 75. A net hod>of eI|w1n [

reduci ng HCV hﬁé cont gm nati on of a biollogi cal sanple
or nmedical or [“aboratory equi pnent, conprising thé

step of contacting said biological sanple or nedica
or | aboratory equipnment wth a conposition according
to claim66. 30 76. The nethod according to [
wherein said sanple or equipnent is @gelectgd fro

bIooqg other body fluids, biologhcal ~a

surgi gal{%st Aikent, a - 121bn  syrgi cal garnegt, a

| a nt, a |laborygtojy gagment bl ood
or d |_iH \Qollectlon apparat’us, a bl ood or
ot hef> bodily fluid stgﬁage 5 materi al\. LES

1H NMR spectra were recor,ded at 500 - uging a
Bruker AMX 500 instrument. Mass spec. les were 10
anal yzed on a M croMvass ZQ or Quattro |1 mass

spectroneter operated in single M5 node with
el ectrospray ionization. Sanples were introduced into

the n&3s The compound according to any one of claims 26-

58, wherein each Rjq is methyl; Ris is H; and Z, is:

TI
R’ 0]
N// N//
l or I
| |
64. The compound according to claim 63, wherein Z3

is:

//[// ~_OH _-OCH,
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spectronmeter using flow injection (FIA) or
chromat ogr aphy. Mobi |l e phase for all nass spec.

anal ysis 15 consisted of acetonitrile-water nixtures
with 0.2%formc acid as a nodifier. As used herein,
the term"Rt(min)" refers §o1he_HPLC retention tine,
in mnutes, associated with the conpound. The HPLC
retention times |listed were either obtained from 20

the ngSs sHiec.caaieund ascagdime foldDMMRP ertediein the
Instru nI:Zggg%ett Packard HP-1050; Colum: YMC C18
TEHOING. 13 CA85 ;% adi ent / Gradi ent Time: 10- 90%
CH3CN H20 over 9 minutes, then 100% CH3CN for 2

m nutes; 25 Flow Rate: 0.8nl/m n; Detector Wvel engt h:
215nM@and 2450 i oriChegmral s Itagr e draposed et @olrding

{2 li d ' th '
o Py B O o B o ERErT dyos T e Pt S Dhe.
Chespravl ) dala(r Jdeversiiore Jr Ghod EX@M&rdor in an
S-Acetyl-%F#indole-Z;carbpxyl|c acid (4b) and
HLAE VLSS i R - D o Xd) | §95 i PyShpasap and a

A e i & Y or i der (T2 dRnrdhn0- 058 4P )1 yas suspended
in 200mL of anhydrous “di chl oroethane at roomtenp.
followed by a slow addition of acetic anhydride (2.74 -

m., 03 ) e.xture was stirred at, roomt ,
for-10 ° m%% e%omg]?selrr'%l T GCCUE M G e- Sty b%é(n'yl"&wépreln
srid etipydsilth@sties {dimulm g, £k QR il Jr o pddedy
as_a solution in 15 nL of dichloroethane. The

BEatiion nixture was stirred under nitrogen at 40C

for 10 h. The reacti on was

68. The composition according to claim 67, wherein
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.

.69, The composition according to claim 68, wherein
said immunomodulatory agent is a-, B-, or y-interferon or
thymosin; the antiviral agent is ribavirin, amantadine,
or telbivudine; or the inhibitor of another target in the
‘HCV life cycle is an inhibitor of HCV helicase,

polymerase, or metalloprotease.

70. A method of inhibiting the activity of a serine
protease comprising the step of contacting said serine
pProtease with a compound according to any one of claims

1-65.
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quenched with an ice-water mxture and the organic

| ayer was washed with water (3X). The organi c phase
was dried 20 over anh. Na2SO4, filtered and
concentrated in vacuo. Chromatography on Si Q2 (4%
Et hyl acetate / 96% CH2C12) Eow ded 3.2 g of
3-acetyl - 1H i ndol e- 2- car boxy% C acid ethyl ester 2b
(529 and 770 ng of 5-acetyl-1Hindol e-2- carboxylic

aci d enhyg '?&‘é gﬁi@bocﬁ %?rgﬁq btoléfhm ﬁMﬁ%rglﬁ g’ald
(Ei??%l%@s% &S (Egn :#@F\? NS RROGEIH;S@pm 3b 1H NI\/R ( CDC13)
9.3 (bs, 1H , 8.25 (s, 1H , 8.1 (d, 1H , 7.6
(d,lH), 7.2 (s,1H), 4.3 (q,2H), 2.7 (s,3H), 1.7 (t,
3H) pph - 30‘\Mdi@‘atﬁmmnaba@nmceblmé@tﬂ&%ﬁ%
60C f foll owed by, acidification
v&%’ﬁ é%ﬁln}—']léfnprplrsol\ﬁ%e B-AcH )ﬁr 1@9‘?‘1‘1’&&)?%6“21%%%@%%

aod tdh eHx ancdmpaset Y ldtd ol &g 2- sag boxy! 6. acid 5b
In 95% and 93%vyield 123 respectively. The crude

acids were used directly without purification in the

next TR
3- Ace?ﬁyjleh 5- dlr]%a?lhy aSCCpOyI}C%lo Gyl i B acf IR

ﬁ%lmqmﬁa%mmmﬁ tardITlleu(ﬁﬁeﬁlIgg @o%lﬁ%étléht an

7 Q te V\Asetoastlrred

%dl}ltl oofnnavial ageetrhylsaegle Cgtaec 1A (3 YUYy tony, agent;
140 Jarmti vaifra gl sapd red ; actedddorafi thitb Do A £ icy rt‘?‘rotease,
addi tion was 10 conplete, the light yellow reaction

ri(t%%atsoraﬂ%\ﬁé%?tﬁ% VT o Jrfbdiﬁﬁt éiﬁ)‘érlaltﬁﬁ eycle; or

consumsd the reaction was quenc
vaaTEn g red rtece tseed dMidt detrity las agﬁzettatcef (s2a1>@ Je%'inpﬁéltlon

ed
H@:o(y&% Ccoexélraai% Sjoweorre acsorgblsneparate dosage form

74ﬂ The method according to claim 73, wherein said
immunomodulatory agent is a-—, B-, or y-interferon or
thymosin; said antiviral agent is ribavarin, amantadine
or telbivudine; or said inhibitor of another target in
the HCV life cycle is an inhibitor of HCV helicase,

polymerase, or metalloprotease.

~75. A method of eliminating or reducing HCV
contamination of a biological sample or medical or
laboratory equipment, comprising the step of contacting
said biological sample or medical or laboratory equipment

with a composition according to claim 66.

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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15 and washed with water (2 X 125 nlL) and saturated
sodi um hydrogen carbonate aqueous solution (2 X 105
m.). The organic |ayer was dried with sodium sul fate
and concentrated in vacuo to give 84.2 g (98% of

Et hyl - 2- Hydr oxyi m no- 3- oxobut anoate 6b as a pal e
yellow oil. 20 1H NVR (CDC13} d218n3-(s,1H), 4.2
(gq,2H), 2.3 (s,3H), 1.3 (t, 3H ppm Crushed sodi um
(12.4 g, 0.540 nol) was added to a solution of

2- bauggdre L( 48 rnarit,, & 538 amwi Yomandiet tybmed©f @t Baboratory
(43 0.5 noJ ) r th 40 m) with 25

Vi g8?%&“?1'1}%(:han%f:—icoa(J Lirortldpné/gro ‘f a&g beqtipen
dur epgarehiueh td mE dde JH XdHeer Rsd Chy |fﬁ£jld Ns @rage
ice-salt bath. The m xture was then stirred at room
tenP2tfErats h. After cooling the reaction mixture to
4C for a few hours, the precipitated sodiumsalt was
obtained by filtration 30 and washed thoroughly with
cold, dry ether to afford 4GSRMELES7505 of the desired

sodi um égLﬂMgf Mgg_»gyw% eo&gl& | deh ;
oot sg?s Yl Ol @&%@a del %?,3 z ;&gr%%a

- 12Bruked @Wsé S(tzrgm?rgt 0.MAFF mANEC arshmi e Wdre

(6 4 f 70%
acéﬁggyz%gi %ﬁﬁ %ylméﬁbfas% vvar necglﬁ%o&fgéf VAo powder

( 4Sp2$tgome@eﬁf4©pmia)taﬂb$rachj€wlrﬂ)ms orodé SEL Y efl &dcrospray
m ng}les % nai angJ the ten.petrat re bel ow 100C. Wen

t h&“ adaitron L=t i GH helgre mass

r eéba&edoﬁl@teﬁ usiingutfdow theedqdwed Fm)o & L of '
ice-water. After a short tine, the product

pr ERF BREEPETaBHY -t o Mo AMase o Pdtli MRS|EReg analysis

(48 st tbhe o¢esideednatdimiled rg!
car bof(yl gte gb I1cﬁ%Nl\I/lR CDCléN%t%Q q{lws %upéﬂ &% formic
acid as a modifier.

As used herein, the term “Re(min)” refers to the HPLC
retention time, in minutes, associated with the compound.
The HPLC retention times listed were either obtained from
the mass spec. data or using the following method:
Instrument: Hewlett Packard HP-1050;

Column: YMC Cis (Cat. No. 326289C46);

Gradient/Gradient Time: 10-90% CH3;CN/H20 over 9 minutes,
 then 100% CH3CN for 2 minutes;

Flow Rate: 0.8ml/min;

Détector Wavelength: 215nM and 245nM;
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(bs,1H), 6.7 (s,1H), 4.3 (q,2H), 2.3 (s, 3H), 2.0
(s,3H), 1.3 (t,3H ppm To a solution of alum num
chloride (50.19 g, 0.376 nol) in dry dichloroethane
(580 nL) at 25C. was addedq,15 _slowly acetic anhydride
(17.75 nmL, 0.188 nol). The resulting m xture was
stirred at roomtenp. for 10 mnutes, then a solution
of pyrrole 8b (10.49 g, 0.0627 nol) in dichloroethane
(30 nmL) was added and the reaction m xture was
stirred at roomtenp. for 2h. After an 20 additiona

u d
R e S e R L

adcomdl wshdad anking stdeunasithfapeogndmcpnowatiedt by i n
vacuo .to_ap_orange_residue,. Sh p filtration over

cERFF Ras s Jhor R FIaRs P anPr b EraRes Y R5R0ER7 5

70025.(60% of ethyl-3-acetyl-4,5-dinmethyl-2-pyrrole
carboxylate 9b. ""H NMR (CDC13) d 9.0 (bs,1H), 4.3

(q, 2Example f5 3H), 2.1 (s, 3H), 1.9 (s,3H), 1.3

( D tyr I t @r3-Qb _
3 kgég%l ﬂﬁllé?ﬁié Y ea ﬂyiggdsfgg 3€b§fd%§%%ihcetyl -1H

1pdbheszuqahbdxmlmdeamede(5béﬁIuxed for 1 h. The

m xt was co opncentrat ac a to_an
o AR eR G A8 ToRe R | U BRe WiLfRE SBsBlndea
iﬂcQdoﬁnedthhhydrbugeth&laﬂdeehhh@cbedermhtembher

The organlc phase was dried wi th anhy. sodium 125
folpwed BMdacBheENnRAgEE4oRNOFaRG6tEE anbrddeedPdlé. ML,

oTB§ mSQVPO%HQ m@§tﬁ§er%§gagkaé§@dlat89065.egmgt%eeoho

to give 8 g of pure 3-acetyl-4 di met hyl pyrrol e
aubesycherawhdcmOblaSladsébra caFboKyAINR EDNBOedBy1ld

ester(ﬁlgFDS 8 (6165%4 %09)(aa§HAd@%@ as a solution in

15 mL of dichloroethane. The reaction mixture was stirred
under nitrogen at 40°C for 10 h. The reaction was
quenched'with an ice-water mixture and the organic layer
was washed with water (3X). The organic phase was dried
over anh. Nay;S04, filtered and concentrated in vacuo.
Chromatography on Si0O; (4% Ethyl acetate / 96% CHCl,)
provided 3.2 g of 3-acetyl-l1H-indole-2-carboxylic acid
ethyl ester 2b (52%) and 770 mg of 5-acetyl-1H-indole-2-
carboxylic acid ethyl ester 3b (13%).

2b: 'H NMR (CDCl;) 4 9.1 (bs,1H), 8.1 (4,1H), 7.5 (m,2H),
7.3 (s,1H), 4.4 (q,2H), 2.7 (s,3H), 1.5 (t,3H) ppm.

3b: H NMR (CDCli;) d 9.3 (bs,1H), 8.25 (s,1H), 8.1 (d4,1H),
7.6 (&,1H), 7.2 {(s,1H), 4.3 (g,2H), 2.7 (s,3H), 1.7 (t,
3H) ppm.

Saponification of 2b and 3b with 10% KOH in ethanol
at 60°C for 1h followed by acidification with 1M HC1l
provided 3-acetyl-1H-indole-2-carboxylic acid 4b and 5-
acetyl-1H-indole-2-carboxylic acid 5b in 95% and 93% yield
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Exanpl e 3: :

1-(2-{20[ (3- Acetyl -4,5-di net hyl -1 H pyrrol e-1H 2- car bon
yl)- |
am no] - . 2- cycl ohexyl - acetylfg%no}-B,B-dinethyl-butyryl
)- 10 octahydro i ndol e- 2-carboxylic acid(1

cycl opropyl am nooxal yl - butyl) am de (25a).

Qi ndol | i _ _
r%%v’%l ur Cﬁgls o ﬁlﬁ éﬁ%eﬁ'fé%a y%é giel%gaecdtlllﬁ without
0200l caofi ceHA3 uﬂ@emeﬁmbﬂép.ﬂ a dry icel/acetone bath.

H2SO4 15 (120uL/ mol ) was added foll owed by bubbling
in excess isobutylene. The m xture was seal ed and the

Hx&at . renoved. The mixture was stirred at RT for

~IZ hours. The reaction m xture was carefully unseal ed

%ﬂAQQtX%ﬂﬂﬂﬁﬂflmﬁﬁ?ﬂ%ﬂ%ﬂﬁﬂﬁﬁﬂkﬁjcﬁﬁhS%?%&ﬁ; dUER -
WaSh?Ad 1‘1& 91 %q.‘t léro %gn %qd##gitéél @‘aﬁ; Et & 55@4] 'mol) in

bri ne, r|e over ums iltered an
760 mde rtfr ataecbrt maga \aeidemht&mm«:cse naolee-A-icardibxgdiwtion -

d.tert-hut t 2 (6.865 5mmol , 100%
AR S 2 (O 50 Al S0,

gBZDao:La%.5 aoA d %iﬂ:ﬂa atl. 06’6: (2|‘Aﬂ'ﬂer Tehel dddd tilon Zvd¥2,

(1Hm, 2.18 (1H, m, 2.85 (1H bs), 3.10 (iH m, 3.70

qormlebe povhe Liatr, Meddow JieAC iyl GR iTHec B gvas allowed

11.%|% ;%x?%p?e%#éﬁg’ ]%Eéedior%a Jrnted 2 A phe

gtteerting waextiiald échd 3eetb cmrrmtrwi Tiiies zsacaalaiimcnm WEEES

cannggl ac_zed [ nt3g_]noa r@flqﬁ %b}ﬁ’&zrﬁ‘%d%dég@f‘%g%%@’i&n
daudd s e by 1%%mbsemh@gar§ahel@®edmﬂsom&fe tdinbined
anm ne The ni xture was concentrat ed, Et QAc added,

Gywih SR U@ods 125 T kSTt udtiain sediun
rﬁﬁ&fﬂgé}[‘ b dha- driaduduisStdd@dion (2 X 105 mL). The

organic layer was dried with sodium sulfate and

concentrated in vacuo to give 84.2 g (98%) of Ethyl-2-
Hydroxyimino-3-oxobutanoate 6b as a péle vellow oil.

'H NMR (CDCl;) 4 10.3 (s,1H), 4.2 (q,2H), 2.3 (s,3H), 1.3
(t, 3H) ppm.

Crushed sodium (12.4 g, 0.540 mol) was added to a
solution of 2-butanone (48.2 mL, 0.538 mol) and ethyl
formate (43.47 mi, 0.538 mol) in dry ether (540 mL) with
vigorous 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
and washed thoroughly with cold, dry ether to afford 49.3
g (75%) of the desired sodium salt of 2-Methy-3-
oxobutyraldehyde 7b.

M NMR (DMSO-d¢) 4 9.1 (s,1H), 1.9 (s,3H), 1.3 (s,3H) ppnm.
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until all Cbz-tert-butyl glycine-OBt was consuned. The
| ayers were separated and the organi c phase washed
with |I'N HC1(3X), brine, 10% potassi um car bonat e(3X),
and brine 5 then dried over diumsulfate, filtered

~and concentrated in vacuo. romat ogr aphy t hrough a

silica gel plug (10%A/ Hex) gave

1- (2-genan eucarpnydan ip- 3 3104 mol) and oxime 6b
di met hyl - butyryl)-octahydro-i ndol e-2-carboxylic acid

(t6edr. 23D Uty 14 Oefis trr]. )1 Ster(ed . sAg, v 18:Brin| 30888 .o £l (V 0BH-ANR .

gl sl et Bed 5050, e g Uk o

.66 Mol )4 wdd dddddpordkidh (whithsld)ved. NPp-linkikes
(2H,dd), 5.30 (1H,d), 7.33_ (SH m m Ester 13b
MRS Y SREPARATIA] B B G (HOnt Jihers itar ged

4000, oL QURHLCHIZ/ G 5o to-DURK] b4 000 1
a\gl%géngll g%%%t{?pn&)(t%?e@r e%acti on was conp etg%(%ata%/s%qf 1>
nvigs: regnoddtbrbyp duddd dinton dadd aheldetvwatadre After a short

t‘l‘l%k%g_e reﬁgo%%ic& ‘rgg{e‘;ﬁ%ﬁi&%f;’@ﬁqt to give, after
fqitatdioor,| riip) 1e-?- BH00A ithatidh 185d -duryl-gg-er

14b 20 (2.8g, 8.4mml, 100% which was _used as is in
Fie sl 2 SHEF Wit PP §Riri fi cdt iR (ERCAR d 9.0
EDGI3) F 3 ral igqof r d 0.98 an .0 9

(E)ai'r ]Hg)f' gﬁ'ﬁgl ggt’s%q?) '1.42% ﬁﬁ?zﬂ%? &?ﬁ%%n’dél'%o(@'?’m'
1(9H, (tp@H) aforsi nglets), 1.58-1.78 (6H,m, 1.99 (1H m,

(in e % e & et fle, GEASYE b5

g y)ciine (BPdli dhlcireedharidn GHCKR.) (BOndyooamd rRRieT
with EDC (2.07g, .10, 8nmol ). and HOBt (1.65g,. 10.8mol)
13 | aRFForany dh R el The W rbsti] By Imi xtTie

M 120GR 0950 Wi d At i rddttad eS8, tedd BrEBY I

CH2C12 (20nL) and stirred at RT, nonitoring

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
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
(60%) of ethyl-3-acetyl-4,5-dimethyl-2-pyrrole carboxylate
9b.

'H NMR (CDCl3) d 9.0 (bs,1H), 4.3 (g,2H), 2.7 (s,3H), 2.1
(s, 3#H), 1.9 (s,3H), 1.3 (t,3H) ppm.

A mixture of pyrrole ester 9b (8.2 g, 0.0392 mol), in
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
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consunption of am ne by HPLC. 1. ON glycine sodium salt
sol ution was added until all L-CBz-cycl ohexyl

gl ycine-OBt was consunmed (several hours) with

moni toring by HPLC. 127 Thgygeaction mixture was
washed with 1. ON HC1L (3X), brine, 10% potassium
carbonate(3X), and brine, then dried over sodium

sslllflaatee arfd IdRicReh tanet GDNge ARt d i U@ reHiflue. The
solid product obtained was recr stallized _fromhot 5

QPR (1853 TR R Hhp Idi st Q4 &ﬁwﬁaﬂwan tr?otglve

5!pir%':c:g;’jl|rob|(%t ate z)?%ta\@écﬂé{ldSti Gth rati or#la% or dedOl4 79g (8 /()
mﬁuﬂnpb-@g-a solid.

Rt DR gE D1 0t ak bl ntbi 2. 42 3 by P o AcTy PR

tert- 10 butyl ester 15b as a SO|Id. 1H NMR (CDC13) d
0.98 (1H n) 1.03 (9H,s), 1.12-1.32 (5H, m, 1.43
259-1.79 (12H, M, 1.93-2.10 (3H, M, 2.20 .

J - ' H-ax - on -
3 S?W”%‘%%% = 5412%&1 d';ﬁH 58 (1Hg|’§n %azbonyl)

a(tﬁmqi) Wcmm-@cqlaﬂa(r@m@ %mmgtmrmm
d wih 10%°d 2/ C.
# 5’3’(34%3”‘%;%% e ar’g{%heémsusﬁ;’e s:Tgn unt i I(Ot_?m

dﬁﬂsﬁpwpymlmﬂamls-bﬁaﬂa)l Aaiti d@s(2saoved by
filtration and the 20 filtrate concentrated |n vacuo
to giRRFHYEEqLnGR - zzicalfi;‘?ﬂ%&la% AR e

3 Spidit il ady ! r&@tz?&amng p%rs@é@qwlchomL
acid tert-butyl ester 34g, 4 9 nmol 00%

othi G- wathened ceolies mm tahélrm’expedta@ﬁt\meh@@tth f uHb B

BTSN A0 AR o o S e
s 2iemy . 2y r{i2tuge wa8(kealed 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
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 (CDCl3) d 1.22 (2H,m), 1.38 (2H,m), 1.48 (9H,s),
1.50 (2H,m), 1.66 (2H,m), 1.71 (1H,m), 2.02, (1H m), 2.18

"(1H, m), 2.85 (1H,bs), 3.10 (1H m), 3.70 (1H,dd) ppm.

L-CBz-tert-butyl glycine (5.0g, 11.2mmol) was
stirred in CH,Cl, (40mL). EDC (2.25g, 11.7mmol) and
HOBt (1.58g, 11.7 mmol) were added and the mixture stirred
15 minutes. This solution was cannulated into a solution

of 12b (2.4g, 10.6mmol) in CH,Cl, (20mL) and stirred

overnight. The reaction was monitored by HPLC observing

the consumption of the amine. The mixture was

concentrated, EtOAc added, followed by a 1.0N agueous
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(1H, m, 3.21 (1H ), 4.22 (1H . 4.34 (1H M, 4.52
(1H, d) , 8.04 (1H, d) ppm

3-acetyl-4,5-di methyl -2-pyrrole carboxylic acid 10b

30 (2.5g, 13.7 mmol) in DNF nL) was treated with

EDC (2.75g, 14.4 mmol) an (2.20g, 14.4 mol)

and stirred at RT for 15 n1nutes Am ne 16b (6. 23g,
g13cOnemBll uhNsPVE 6180k} oWaanadded, mEQ%uE@aEEhQBed
mxture stirred at RT and nonitored by HPLC. The
urrtxﬂuaélm@bzﬂ@rtcbncerﬁt pavednienOBacwes thasumiedsol vEle
Ln Et OAc. I 0 Lum. a S [
lmgersdgg gN %& excggs angghac ?HS&% g%ghgh eh
1soHsUed) (sbrehal ho&r@btaﬁheumnbatbbﬁawas3masheﬂdmbthne
IN HCQ (3X), brine, blcarba% ,Z and _bri ne,
ta@rlealra@@r ogsa. SROUM Pd Fafeyt & &ersﬂdanéoﬁegﬁﬁpgra&ed

n 0. Rukbhi hi g hgrt s LU
lh lv?égfg%g B Ebﬁa%%%%? gp;toggg 75099’ 1ela gel gﬁug(z_
(42%F@3HagéthV¢ 8- dQn@ﬁhywlpHyﬁyrb@nﬁl@méapbén?k) am n

T e B o Ry A

tEHe-bu'tyl wae(rcmebswld 4@; 94 .Grinod) $88)99- 133 (6H,

?W(é@éﬁ 251512 05 éﬁ—‘iﬁ? 24211'%%96(@%2 24342563(&%11?6

14503 1( %0 dbu, B 00%7(9%2“1)1,0 1(%}1391)(,1@ db RA®™ mdd> 4.18

tert-Butyl ester mol) was stirred in
(CH2CID ,( 20@12) i(AHaml) |,cél B%t HlalnéidTFAS( 26mB). Wiad 28d déd .

W e tur d to RT and stirred unti
egﬁeﬁﬁH E’ﬁoq}ﬁngeﬁﬂﬁgée égeby HPLC. Added t ol uene

and EsweecelBbat(dd Ogn \Badumoéf)vmaal stimeed( 3X) EtEst(40MmL)
%1%%@20 rw[(g".sI dlﬁ%lO TFA Pd( I;D/Sd Iﬁg Vga?su%rattso shbbled into
R ey spbnEiGinTRintl1- Hiep Haa@itdo2- 6akbesytplledd nofaZalyst
was removed by filtration and the filtrate concentrated
in vacuo to give 1l-(2-amino-3, 3-dimethyl-butyryl)-
octahydro-indole-2-carboxylic acid tert-butyl ester 14b
(2.8qg, 8.4mmql, 100%) which was used as is in the next
step without further purification.

'H-NMR (CDCl;) 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),
2.1 (1H, m), 2.3 (1H,m), 2.4 (1H,m), 3.86 and 4.13
(1H,m), 4.32 (1H, m) ppm.

L-CBz-cyclohexyl glycine (3.0g, 10.3mmol) in CH,Cl,
(30mL:) was treated with EDC (2.07g, 10.8mmol) and HOBt
(1.65g, 10.8mmol) and stirred for 15 minutes. The
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.
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cycl ohexyl -acetyl am no} - 3, 3-di net hyl - butyryl ) - oct ahydr
0- i ndol e-2-carboxylic acid tart-butyl ester 18b as a
pink solid which was used in the next step w thout
further 25 purification. . Gude acid 18b from above
in CH2C12 (20 nL) was treated with DI EA dropw se and
stirred at RT until fumng ceased (from quenching
TR%Ce85cTESh. mEREULC. R98, washedimlth andNHEBH ((BX789,
5.1 mmlzL were added and the 30 _m xture stirred for 15§
bRt €404 3PARPRE I PN FAEERRE R ¥ ai @RgiFine, then dried
oegglggagaﬁlgﬁn%gtg9b Qg%@q%d.%ﬁh'HBﬁoenﬂyéﬁéa*%ﬁ vacuo.
according to the methods described by U Schoel | kopf
The ablidJpsbdscii ebitgdnadn waGhemcreE taldiged mmzo;@t

R0 TrEct oy ohy i eeptTop1 5ok yOIBe dast BRG 7RR =nd

ablaxhyr Raskh’ Eadualy Bhruepiioghict Braurted woe prscipitate
poured onto IN HC/EtQAc, the organic Iayer washed
vt h PRLACE L LEBRFLoBr PREOTSIRE ¢ 100D (AXPE did 2 ¢

b%& tx?@@& Al adrQUeL 22 SRAIdHBSM Sl Ry itRyed , 3and

con at e I N vacuo. Pdri f| cation through a plug of
diimleltbarlgbluteilruftll]ﬁ@qmaﬂlwdrm@i}i@mz:anmxwmﬂd tert-

CH2 -->>> 1 fforded 3.0 85% f t
oY g FESF A 5. P 3 OAay 1 -4, 5 9 (85Tor e

1ﬂLmhyd:r>ttc&Pydr@J%26mrrbpny1)emnim]sz cyclphexy? (9,

acetyl am no 3-di_nmethyl -b I
- /cé?/bléxy(l I}%S)' A |5r519131 )9 (lzgry ) - oct ahzydlroo (|3ndol)e 2

© aGiyd[ cl aprogpyl amyy |y, )
226)g (]]1 aﬁM ‘309%0 1@9%? Wl?c%cm n omsdo (ilHH,m) 4.55

butyl m de "20b

(OHBA)( 18,30, @H®:) ,( BH27m) (1H 01)85 6(4&5 @B, d)0. 953 IBH,

;9*’5 1,03 (3H m , 1.22 15 (2Hm, 1.30 (3H, M),
G208F(18H m), 2.25 (3Hs), 2,.26 (3H ), 2.60

(3H, ©Bz 2ster MELM)(3 DRI ArfthrR1)] WaH dimrred in EtOH

(25mL.) and charged with 300mg 10%Pd(OH),/C. H; gas was

bubbled into the suspension until the reaction was
complete. Catalyst was removed by filtration and the
filtrate concentrated in vacuo to give 1-[2-(2-amino-2-
cyclohexyl-acetylamino) - 3,3-dimethyl-butyryl]-octahydro-
indole-2-carboxylic acid tert-butyl ester 16b (2.34g, 4.9
mmol, 100%) which was used as i1s in the next step without
further purification.
IH-NMR (CDCls) & 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
(14, 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
(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
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4.10 and 4.21 (1H, pair of singlets), 4.38 (1H m,
4.52 (1H mM, 4.67 and 4.71 (1H, pair of doublets),
4.80 (1H, m, 6.95 and 7.00 (1H, pair of doublets) ppm
20 To a solution of EDC (38. 199.2 mol ) in dry

- EtOAc (98 L) was added két 34 cohol 20b (10. 0g,

13.3mmol ) in dry EtOAc (52 nL). Dry DI\/ISHO|(75 rrL% was

u ol g 0 eti
N ST i T i o i S
aaﬁ@elnassgélqml skly agupossi bbéuahbnvwag thded unt:Ll all

h bat
LETIEE S ol 8500 ey oL DRSPSl CERELT

ﬂlftﬂhemﬁdsCWHPhéﬂew1th§an@Iamgﬁ)Ofb%Qﬁe TB%chEthQ),
copled to 15C before adding 1. ON HCl (200 i) to
ﬁﬂén@ﬁl%§ qbPeRr| ré§d39VEBS§P@FEmmFPhéatealE@%ﬁﬁgedheand

&gﬁBenEPaQQdagﬁvgaggg ﬂ@f19£9§E£8n|@¥? ?ﬁﬁs ﬁergdplug

with water (3X), dried over um su
‘ahdstbheangeat éd5¥FAYHexD. afﬁorﬁedaﬂLOBgthKBB%h at 1-(2-

Bt b R Bae Pk S SR i e 90 arfer ar‘f%ﬁ pRiRo] -

I+d:jre]:@1dexy|]j deéedlani NOFLD, 3 031 REBMPL-HEEI %
nd di chl oroaceti c aci d. ta| ned

%“6&‘69%%58?@62#%%0@1%9 ¢oid| teptabetyl -gster 17b.
dem:hydcﬂdmyar @I 22-(Gl Znyb) 23(hNak 4% g}/gq' f’ﬂgx}ib J9m,

acetyl am no}- 3, |mat hyI utyryr) - octahy
Shr x%5T% 2 (16H m), 2.24 (3H,s), 2.28 (3H,s), 2.55

25831171 0oL s {leﬁb“%y'% (4 {%%r afy S o

(B#E,m), )11.30. QEH(dfipﬁm 1 05 (3H, M, 1.20 (2H M,

1 32 4H 50 10 , . 1.68 (5HmM, 1.79

(oh 2 b BB ER S AT (1199 - oF i e seimed
iﬁhtﬁiHQZ(Zémt3Hiﬁ)anzlaz badth"hnd 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
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—bﬁtyl ester 18b as a pink
solid which was used in the next step without further
pﬁrification.

Crude acid 18b from above in CH,Cl, (20 mL) was
treated with DIEA dropwise and stirred at RT until fuming
ceased (from quenching excess TFA). EDC (0.99qg, 5.1
mmol) and HOBt (0.78g, 5.1 mmol) were added and the
mixture stirred for 15 minutes. 3-Amino-2-hydroxy-
hexanoic acid cyclopropylamine 19b (350mg, 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,
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2.59 (3H,s), 2.78 (1H M, 4.41 (1HmM, 4.56 (1H 1),
4.85 (1H,d), 4.91 (1H M, 531 (1H, M, 6.90 (1H,
broad), 7.03 "(1H, broad) ppm 15 Exanple 4:

3- Acetyl - 1Hi ndol e- 2-car boxy44 c_acid

(cycl ohexyl -{1-[2-(1-

cycl opr opyl am nooxal yl - but yl car banoyl ) - oct ahydr o- i ndol

29118), 2769-2772) in CH,Cl, (10 mL) was added and the
car bony I; 2, 2- d| met hyl - propyl car banoyl } - met hyl ) - am de

MFLUrSosYirBed PEORTaRYErE-idNdol o T AHBoAY wageP@ured
okl (& 4 1/E%%A@m“% 8&%%%@1@.%6(%.&9’%%%%1 t‘PP/SJ_I\TC HC1

suspende and coo In a water
(B&vh. lemet hyilarmdpmalﬂa@e (83)0 egd, bzifenlthaf c’tmadac)i over

dd | dd t 25 of I
2RSS £ 0 e T Gttt sl A oeiCand
Pﬁ.ﬂiﬂffl%&(thb@n thirofiged aatpllaB forr sk 1I1<M gein@arthizg WA ta

separ ate flask, 5.8 - am no- édrox y- hexanoi c
1898%d Epelopr &mﬂ@m@@ 1%%5 a?gaéM@ H/ CH:Gb mfferded

?gﬁfk%ﬁﬁg?lof %oc'é%%}%) e RL. (o8 %0(3 1 3ty -4,5-

NVMM sol ution was cannul at nto-t
dsmem:lhydﬁ lHepyawioie —BQbaa?[b@nngflvM ~Elmi20 ] ri2l- ayfc 16&‘12562;'_112.—

t t RT.f 6.h Lt
AR R S e S ine Srsd A R A2
c@m@uﬁ@t adiid1 1wmlop%yuwr®a@dwsrgﬁdﬂw%thyl ) -

twice with EtQAc. The conbined 131 organic |ayers
bRty \na8HE® %% 10% citric acid solution, saturated

oA B4k C t I [ t e i ne,
dri eg over ?ggglm%)me%aq)f%q e, Iwierededé% ?9 I%onzzbenﬁ at ed
(LA, wacud.- 8Bl a(élH uﬁr,or@at%gr &thw)on 1si03i déngei 51ePkati ng

it ?%,‘Z?@Lr R Bandyr- %P&E%O‘\ ey )%, 26
(3H, s) 3H s), 2.71 (1H,m), 3.89 and 3.91 (1H,bm),
4.10 and 4.21 (lH, pair of singlets), 4.38 (1H,m), 4.52
(1H,m), 4.67 and 4.71 (1H, pair of doublets), 4.80
(1H,m), 6.95 and 7.00 (1H, pair of doublets) ppm.

To a solution of EDC (38.2g. 1992.2 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 HC1l (200 ml) to quench 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.
Purificatiﬁn through a silica gel plug (100% CH,Cl, --
>50%EtOAC/CHy,C1l,) afforded a white solid which was |
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but yl car banoyl ] - oct ahydr o-i ndol e-| - car boxyl i c aci d
tert- butyl ester 22b. LC M5 MrH = 438.2, MH = 436. 3.
1H NVR (CDC13) d 0.50 (2H, m 0.70 (2H,n), 0.91 (3H,
t) , 10114(1Hn) 1. 2- (4H m, 1.42 (9H, s),
1.59-1.71 (5H ). 1.93 (2#L 2.10 (1H bs), 2.22
(IH M, 2.7 (1H,nj, 3.8 (1H, bs) 3.98 (1H, bs)
sti02-e 2 3,0) f5l§@rééHa§:)i, arida( 26, berukP®o BSRove

" ester 22b (4.35 g, 7.43 mmol) was dissolved in 15 25

rmSI&uaér@ef?téw& @é@-lféldiﬁ dichhgmoacaidich.aBinl of
t vV,
O:be%a%cltl on was zﬁd St% of v\(/iaél?as rﬁq?éd]&ylla@ﬂ{%nqh%dv\e%w
yrleﬁﬁirelyza:fdl@r— BEkarbuutyds). - akfitner] -2 —Imm‘lol?écy‘ﬂi& of
tol.u t he. reacti nvvas concentrated to
D e IS H e et ariao dndo el 3

dax@RAci1ard -l I oG, _@;4,&91; -
o a1 ot e ey £ E»ly"é’%“pa?ém?@g,‘) Pt

aﬁﬁdie x (1.7 m, 9.8 mml) in 5 nL of CH2Cl2. The

R peigred s e tanomsynl Loved {agier

|rred 0'mn e’ crude free
Carine M ss ) dilsdl &di,im) CHI2.(2D2 (225 ml,) 1 .Breatder, nvi,t 1.50

I 3.5 , [) n th m tur S
(?’iﬁﬁl}l( ‘ath eoé‘g_n(tsgpmgﬂgb %f%én% %3? Cgé ur%mPJ\M
m3qdiz.iienal1iGiaGl2 .40 rﬂﬁ‘! sAdded and 3Ee)m X We (18, m)
stirred overn|g7t8h(After 21 hours, 30the reaction

&ed A dat mat do Lodilimbi datfondifb t), 4.85
)i Oy @enGgnt r d. jHheyre e .
%girﬁtl one bet vve%gn éaﬁc and%vvat ?r@gn e>(tra]1:c§3taeCl 7.03
(t ,c dbromd)h tEmQAc, the conbined organic | ayers were
washed with 0.5N HCl1l, saturated sodi um bi carbonat e,
water, and brine 132 then dried over sodium sul fate,

Exdntpdreed : and
3-Acetyl-1H-indole-2-carboxylic acid (cyclohexyl-{1-[2-(1-

cyclopropylaminooxalyl-butylcarbamoyl) -octahydro-indole-1-
carbonyl]-2,2- d1methy1-propylcarbamoyl}-methyl) amide
(39a) .

BOC-L-Octahydro~indole-2-carboxylic acid 21b (3.4q,
12 .6mmol, pﬁrchased from Bachem), was suspended in 30 mL
CH,Cl, and cobled in a water/ice bath. N-methylmorpholine
(3.0 eq., 4.2 mL, 38 mmol) was added followed by addition
of solid PyBOP (1.1 eq., 7.2g, 13.8 mmole). The ice bath
was removed and the reaction stirred at RT for 1 hour
under N;. 1In 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
(21b) /PyBOP/NMM solution was cannulated into the solution
of amine 19b along with 20 mL of CHyCl, 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
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concentrated in vacuo. Flash chromatography on silica
gel eluting with 2 % MOHEtOAC to 5 % MeOH Et OAC
gave 4.2 g (72% of

(1-{2-[1-(Cycl opropyl car bamnyl - hydr oxy-net hyl )- 5

but yl car banoyl ] - oct ahydr o- i I'e-1 -carbonyl }-2,2

di net hyl - propyl )-carbam c acid benzyl ester 23b. LC M.

= 5 = ., N B v d .55 :
Wne ™Al WAl PG P ccruson,
shtﬁ%atedléﬁﬁ;mh,bic&kbbﬁ&t&)soluﬁﬁo@Zmeker 68 X), then
2..21-2. 44 m, 2. 72(1H, 3.9 , 7 (1H,
bFi56, 56 EOOTIE oS B8 et i tas ek, angy (bt )
c%n%en&%ﬂt@ﬁ:lﬁ @%Q%H’”Fl§s§56hﬂoﬁht66r%%h&5Hnﬂklaaﬁb gel
Cbz ester 23b (4.2g9, 7.2mvol) was stirred in EtOH (50

ofuy izgd wikitls BEd %V\AEt@ANZhGSQW @10 1609%3d ECORes gad@ed - 35 g

%gzgughﬁ &' %%%% gp ve%hlgﬁ heif?2$h18

hhmyﬂ@arbhhbyﬂeambtahy@as—ﬁnbh&zﬁd—amdbomgdanta@hédtert—

e ROCRTed At VSIS M0 br dotad | M fedBrd Mres
\g0ke (@od6) 7d2c5mB>d (30, - RO 0hiBh, HPS ISP 50

in the next step.
121@1H1@eﬁ20tﬂ4é&dlé71(¢ﬁ)m1 113 42- t(& gnet By BIradni’dm

f 1 yor,gbor. ( 7. I c i ned
G v 0 8y i “rfc 3 1 L Gk a2
(€H, ght I yz 8(4(5L€H) Hs0 ,di3s 96 (@ Halbs )sdl.i0ds4 t2he(r3Hcm)I ed .iel

e er 25 Egth A solutlon of L-CBz-cycl ohexyl
‘31 &'ne (é JdgH P in CH2C12 (30 nL) was added
and tgoe iea ratdenvast . 3r5e@iqved 4 3Theh 16 aGilalsO 1@ 1 Wass 1 WIMa 6h
to 35C for 5 mnutes. = N-nethyl norpholine (1.5eq.,
26 @8 Rf BLElmld) GRed SRdded Araid s Netedadiiten s@Pr féd OF

’ Ha %%sf%&miéé)dP f§% %h%pkﬁﬁﬂykk£¥1f§hdd@a Ghddene

am ne (2.85¢g obtai ned above in CH2C12 (20
e st @\@:muﬂldtoe@d rttOovtalml t@adll.ofLC showed the BOC

group removed after 30 minutes. After 1 hour, 25 mL of
toluene was added and the reaction was concentrated to
dryness and used as is in the next step.

L-CBz-tert-butyl glycine (3.16g, 11.9 mmol) in CH,Cl,
(25 ml:) was treated with solid PyBOP(6.7g, 12.9 mmol) and
DIEA (1.7 mL, 9.8 mmol) in 5 mL of CH,Cl,, The bath was
removed and the reaction was allowed to warm to RT and
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-0OH/ PyBOP solution with additional CH,Cl, (40 mL)
added and the mixture stirred overnight. After 21 hours,
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
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~with additional CH2Cl2 (20ni) and the reaction was

stirred at RT overnight. After 19 hours, the reaction
was quenched with saturated sodi um bi carbonate
solution and 133 concentraiﬁg. The residue was
partitioned between Et CAc™ Wwat er and extracted
twice with Et OAC The conbined organic Iayers wer e

%@%g#jvg% %‘%1 éjrm\?\sg{%eagé%\gr% ac ’ ggtn:ge

amriderf Acednih trhaacm e Inech oaflgma:mgmmy vms r@ﬂlma hgel

rine, dried over sod um sul f at f||t
otioatt e G2 1 ASPRTGIRE o sy NROGTTar q@ve 4.2 9
) NG lethrozL %J\Wlﬁ%ﬁé&rﬂm%%@w@f@%@%

elad
2. 8g (61%
Hutpcl @mb@,moy(micchanm(iw opiokst carardran 1 162, 2-

%ﬁm %id)l ﬁ%%%ﬂ pr opy car%%r%fy %?r%% rﬁﬂ cat

M+«H a@8b benaHHu estsg3 2tb. LOMS MtH = 724.2, MH =
722 3. 1H-N CcDC13) d 55 (2H, 0.74 2H,
8t 4qbeay) ' T8 Lot 2y >0t 15, The mzrrorr%f 9ﬁ>'

d 28 9H2s)12 1(22~J31m411 2168; 2 P 15i)m) 3. P84l EZH m)
(4H, 6 (1IHm, 4.68 (1H;, d) 4 55 (1H, d)
25213&%24-11 (sz)H m)5 A T2AHES) , 3.9 (J(hmn)m) 4. 07 (15, s)

6 7. 7 5H, ,
g% 2?[) %@ér |4r%e% 4_'n tmgnr?mni) and’ re %%d&g\ﬁ t?f4
620 ) ,of6 1TBAEEH,Gn)I nSEREG—XHL,Gﬁ)) mj.33 2051Thﬁe reaet i on was
flushed with eft dr at nospher e .
over nrghtsS FA#—% 410%'?’8 %e%g%ea"&?‘? Evelsed £ 11 t R ¥
angl LoNCeRd rﬂi@éheéizxﬁpélﬁ qued WaohCEChD 3 ¢ was added

concentrated to obtain the internedi ate free am ne
WL IHEOB. ORI ML 00Bh ey @:cinan tseel Bkusked 2gith Hx and

e e B S P50 BV 1250y v treaonourth

HDE reaction was filtered and concentrated, azeotroped
first with CH3;CN then with CH,Cl, and concentrated in vacuo
to provide intermediate free amine (3.26g 7.2mmol, 100%)
which was used as is in the next step.

2- (lH-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium

.tetrafluo'roborate (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
bath. A solution of L-CBz-cyclohexyl glycine (2.2g, 7.6
mmol) in CHyCl, (30 mL) was added and the ice bath was
removed. The reaction was warmed to 35°C for 5 minutes.
N-methylmorpholine (1.5eg., 1.05 mL, 9.5 mmol) was added
and the reaction stirred at RT for 30 minutes. A
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



10

15

20

25

30

(69ng, 0.36 mmol ) and HOAT (123ng, 0.39 mmol)

di ssoleved in CH2C12 ( 1 nL) and DIEA (160 ul, 0 . 9
nmol) and stirred at RT for 5 mnutes. Crude am ne
obt ai ned above (175 ng, 30 ;80 mml) in CH2C12( 5 nl)
was added via cannula and the mxture stirred at RT.
After 46 hours, the reaction was quenched with 0.5N

c%éeﬁega%@aceﬁwea&%@ldu@ewb%sIp@tiecl\@%ndaarﬁéwé&e@top,c
bet ween Et QAc and water, extracted twice with EtOAc,

afFe WasRbi ﬁé@ Wmc@eldagz@mem@ttéu BKOAS -0. SReHCpmbined
oFIns Y BLL et (epthen di ol v icisodimeayldate.

concentrated. r'omdt ography on
ssdhmabgelaréiomraltleg wiattle rHOAD .t 0 The)omler@h Eta@keSgar@e

16 719 f 3-acetyl-1H indol e-2-carboxylic acid5
P Bt R oL S EXRFCFoET G CATARR oG vere
w&gh@al i Rt wﬁ@feba@we}i e R um @Qilef-atec arfti@lﬁ)@r}edz
2- di net hyl - propyl car banoyl ) -nmet hyl ] -am de 26b. FI A

ap8 MeRcentrased. Mlash ¢momat|qq;@1qhy Py 5iligagyel?

d
%8% dﬁ’gﬁr eto%cohoﬁag%ﬁ 1 GWgegfgrfgﬁggf%%%er% 8g
(mgsgbxlfgd |[myodrqhde&tqu 1¢ Gznau)l,) (tdyEﬂIo@ﬁogzyﬂchamr(h o605

I was _added .a t he

BP0 e Lea DR A L TG L nd0T e 1 -
c@&%@n?‘lane@—@ﬁffét@ly(llﬁofgb&l c%r:bd?ﬂ@}]) —?ﬂ@tllﬂzlq ¥ aEane ¢
(1 nm.) was added over m nute with a sli
26161 ReFiRy e R LGRS 2 - el 008 o ToRe 3
1 b dg o Af
ol TDCYED & S st b N, G {’ﬂ”@s
leXRr dOHee) ,t i .de- Iwiétsh (Eczmuun)Thé_ c9(§lnb(m’eah)or @anics2H,m) ,

o0 2 a2 88 o b, %nal Tt raregy 168
(Etﬂasah @hrsesne(mgrcnpms Q0 (2H,s), 5.40 (1H,s), 5.62
(lLH,m), 6.96-7.1(2H,m), 7.3 (5H,m) ppm.

Cbz amine 24b (2.8g, 3.9 mmol) was stirred in EtOH
(60mL) and treated with 520mg of 10%Pd/C in EtOH(100 mL).
The.reaction was flushed with H, and left under H,
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.

3-Acetyl-1H-indole-2-carboxylic acid 25b(67mg, 0.33
mmol) in CH3Cl; (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,
0.30 mmol) in CH,Cla( 5 mL) was added via cannula and the
mixture stirred at RT. After 46 hours, the reaction was
quenched with 0.5N HCl and concentrated. The residue was
partitioned between EtOAc and water, extracted twice with

EtQOAc, the combined organic layers washed with 0.5N HC1,
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silica gel eluting wth 25% Et OAc/ CH2C12 to 100% Et OAc
foll owed by dissolving in CH3CN water and | yophilizing
gave 139 ng (86% of 3-acetyl-1H i ndol e-2-carboxylic
acid 25 (cyclohexyl -{I-[2-(13¢ycl opropylam nooxal yl -
but yl car barmoyl ) - oct ahydr o- i ndol e-1-carbonyl]-2, 2-
di met hyl - pr opyl car banoyl } - net hyl ) - am de 39a LC/ M5 M+H
el 4, Wi Tled Gridd v dll Sods i didkadELC RT
= 53 nmn. 30 1H NVR (CDC13) d050(2Hn) 72
lémermd RO xqoentated.1, Rﬂ-qslgxmrl@wmgraﬂpw dn 75

00t fRg] {3 Beond 02 4 Hhblon P AR

%@ngﬁ 1U1%) of @—&déﬂj{l-d])H—lrﬁdJ]Ee w&az{ﬁcﬁcﬁ@lc Qadid
6.77 1Hd[) 7.02 (1H m, 7.27 ,761
{ r%anYﬂgﬂafr? o @%601(034%%1%%@%@
Ctﬁ%le.l{j #gﬁl{c&&%ﬁﬁéﬂmwy&r@%%ole 1- carbonyl} -2,2-
élﬁlettmlmﬁl mmww mwmmlaGth@ﬁs;-MH =

[ pr anoyl } - met hy
’{’{gdodm de ?LO ; 45 %H;Ltc’d 1{ri‘e}-{]lwnsdol gé’zé ca %oxyl ic acid
PAs {reomprs )10 Gﬂsammnmbﬁ gonsiedent Ed2Cte? des) raad
DVFE (2 m) was treated with EDC (69ng, 0.36 mml) and
B¥98EE23mg, 0.39 mmol ) dissolved in CH2C12(1 nl) and
Dl EA {Ska0\eh bl Bs ) (16%i | 2. 21 Mt ®) Skdd Tk e in

for 5 mnutes. Added crude i ntermedi ate am ne (175ny,

GREHAAC (D) cAITSatRd iy EDG il ang n Bxidnpine14),

a;‘lgjhom?és%hngt 2 AN Uy AL SEAL L a6 BTc ] ¢

FeactTon was quenche
Bal.ut Aosocdmd icanoEntiahddrofbetiesiadi@ wags ul, 2.1 mmol)

%aréﬁ IEOtnOe d bF 1 \AELe)n wEaEsOAé?d eéj om\?etre rl rr?lxrﬁtaec tm?ldtl'E Vg Csellght
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
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% EtOAcC

- followed by dissolving in CH3;CN/water and lyophilizing

gave 139 mg (86%) of 3-acetyl-1H-indole-2-carboxylic acid
(cyclohexyl-{1-[2-(l-cyclopropylaminooxalyl-
butylcarbamoyl)-octahydro-indole-1-carbonyll-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. ' _
'H--NMR (CDC1;) 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 (l1H,m), 2.16 (1H,m), 2.32 (1H,dd), 2.68 (1H,m),

2.83 (3H, s), 4.4 (1H,m) 4.6 (1H,t), 4.8 (1H,d), 5.05
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Et OAc, the conbi ned organic |ayers washed with 0.5N
HC1, 20 water (4 x), and brine, then dried over sodium
sulfate, filtered, and concentrated in vacuo. Flash
chromat ography on silica_geh-eluting with neat EtCOAc
to 5 % MeOH Et OAc  gave 142 (619 of

5-acetyl - 1H i ndol e- 2-carboxylic acid

{eyghphexyd - fﬂH{r@)-l%(WCJWr@pylﬁa@a{mlmﬁ ydyoxy 25
nmet hyl )- but yl car banoyl | - oct ahydro i ndole-1-"carbonyl }-2
(25, ) et Hd - Prbpydicar bahold T ~det $yd § - 61H des 2&bpm | C/ VB
MtH = 775.44, MH = 773.52, LCOMS RT = 3.78 nin.

HPLC RT = 7.70 min. ' HNVR was consistent for the
Elesmmpleel Jor oduct . Ket o- al cohol 28b (142ng, 0.18 nmol)

%\%dﬁ_o%ed@&%%ﬁ?é thng(lo m_{ tre;t%dmlvghg [2-

jﬁhéﬂkéﬁ%léhiﬂ&d§é1¥iiﬂu éHEEHﬂE§E¥ Sctdthiro-

(150ulL, 8 mol) in dr (1 nm)  was added over
@@%ﬁn%—cgﬁxhq:gr %;rglmsrﬂamromrm@bmom -neishyl) -
%ﬂgfg t he ice bath was renoved. After 1 136 hour,

e reaction was cooled to 10C, quenched with 1.ON

HC1 (a—thMnm@m4mmownt EEAT. 2'7lihe(67 mg,
co |ned]t ani cs_were washed w

Ob ) IS R Y rH2Sdalil %nﬁ“%bl F"éfleg{’l?'l I(?e’rnég wad

Mt?éﬁr»@i&d EDG N §A610. 0 H ATy QIR 0S8 2PNY Pfhg, 0.39
silica gel el utlng W t h 10%EtOAc/CH2C12 to 75%

r@@%/@}mlzf%mbv@mdy 1dmé$oimdn@IEh CHE O wafep mmol)
%ﬂgce Fﬂfﬁl ndgﬁ@lfép ?%c»l(l%lgl c aci gﬁﬁué)és Added crude
(m@@im&ﬂmqﬂe{dmiﬁb(GLTSMQDHPdﬂ%ﬁmm;umﬂ@ﬂgdcdlny prepared
B BB R SO L
ﬁlﬂﬂéd% FM’H %&.ﬁﬂér% RS R:'lhe e 180 wiPlfudiched
w13h38 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 HC1,
water (4 x), and brine, then dried over sodium sulfate,
filtered, and concentrated in vacuo. Flash chromatography
on silica gel eluting with neat EtOAc to 5 % MeOH/EtOAc
gave l1l42mg (61%) of S5-acetyl-1H-indole-2-carboxylic acid
[cyclohexyl—(l—{z;[l—(cyclopropylcarbamoyl—hydroxy—
methyl) -butylcarbamoyl]-octahydro-indole-l-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
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 (150ulL, 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
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1H NMR (CDC13) d 0.56 (2H,m), 0.8 (5H n), 0.98 (9H,s),
15 1.0-2.2 (25H,m, 2.45(1H n), 2.68(3H,s),
2.86(1H, M, 4.27 (1H n) 4.72 (1Ht), 4.8 (1H d),
5.18 (1H M, 5.42 (1Hm, 6,92 (1Hd), 7.09 (2H M,
7.21 (1H M, 7.6 (1Hd),” 723 {1Hd), 8.36 (1H s),

9 1 (1H, bs), 11. 32 (1H, bs) ppm 20 Exanple 6: HCV

i | Proto oI II &ntalm

HRER s FEIRs CEP R VROV s S8 ure STHTAT DA Th
1DIUE]MH«:Qnt(a| mmg ah@/@@&dcdw/lmsac&emmh zﬁzo(AlaBS) TH® 25
ng_per mM of (G418, with appropriate supplenen
COMBAREIAPT IGRIEEy WET S SFISIEsh "Hd WRGRG] a()?‘elx)vvééld brine,
i ealed i v sto'ii}i%ii R GPEA JT )gllirt%reﬁe%ﬁe@or@égltrated

then media A was iluted into a final concentration
igf vE@®A000 Fdelshs opmon@@qgramw OIOSGO@C@queﬁ ied utGaoul

e pla in $3ue
"eu ulﬁlbe ‘&% C/tC% h"r ur%e%l ﬁte@n &ﬁt\&ﬁ |ﬁ° ?ngugy
dd@bbuwﬁlkﬁGmb&EQCNaWaeéﬁ afd d?ﬁpﬂllﬂﬁﬂﬁguaﬂSofdéd1Q@9ﬁmg
) were seri allty% diluted into DVEM contai ni ng 2%

(PBS)” @R Bassy Wwk LS sprtaldGppicésent s
(R -The (fAnal L3t orioRaARIidca 194 -DVBO vas

mai nt ai néd at O 5%throug out - the dilutron series.
bvisdileagipamey Ir) epgldtedy dem-Hindmicdyearnmsyldmaved, and

R Gy R e A R R R R ol -

7added ,t or-af her7Aeldss as /s GEmpound oc ey, OHPLCRT S 9.30
were incubated with conmpound or 0.5% DVSO in nedia B
&y 48 hours in a tissue culture incubator at

'H-NMR (CDC1l3) 4 0.56 (2H,m), 0.8 (5H,m), 0.98 (9H,s),

- 1.0-2.2 (25H,m), 2.45(1H,m), 2.68(3H,s), 2.86(1H,m), 4.27

(l1H, 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
(1#,d4), 7.91 (1H,d), 8.36 (1H,s), 9.1 (1H,bs), 11.32
(1H,bs) ppm.

Example 6:
HCV Replicon Cell Assay Protocol

Cells containing hepatitis C virus (HCV) replicon
were maintained in DMEM containing 10% fetal bovine serum
(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
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

appropriate supplements (media B). The final



10

15

20

25

30

37C. At the end of the 48-hour I ncubation, the nedia
10 was renoved, and the replicon cell nonol ayer was
washed once with PBS and stored at -80C prior to RNA

- extraction. Culture plates with treated replicon. cel

monol ayers were thawed, ankPa fixed anount of anot her
RNA virus, 15 such as Bovine Viral Di arrhea Virus

BVD s add ells i.n each wel |
R PO oS e b0 i Tt b PRERNAY -7 ssuphout
toid S 1verenadgdedesq the cells imediately to avoid
degradation of RNA. Total RNA was extracted accordi ng

the Mesipuen dhreof SRaAGPEc CHldr MANOR 2DBEIHE@ES ieRIVEs
o IARLO%R R %a%BFﬁ'%ﬁfl ﬁg\k;%%%u%n%o %&g@ﬁ%ﬁ%ﬁé of
Finally, total cellular I ncl udi ng replicon
dRNbounds elagt edidadd s&@fb@.étmu&@@umanW'dbmpdund was

sin A Ta n_real -ti ne RT-PCR tlflcatlon
%ﬁé%?;iﬁag% ggq%paﬁ £ AFessng 6P Sic priners
and preghe. waie J_\f@Sbea@;%dl‘Wt@ﬁ@ohﬁb%u&H‘%rr WSy BMSO in
BVDV. Total RNA extractants fromtreated HCV replicon

meslies BadoTaddedoVgS fRe 3pERSEEEC CUdidiepincubator at

ti fyCc b o of _
BN i SRR B i .
vﬁ@ &Eﬂ@de@as@@dothhEe@éu@bnoteBVDMORNAayer'a&&hmmsﬂed

ot sE¥R, s 256 Sheneh &5 TetRl oo S Bk ple

dﬂﬁﬂabtiﬁhe per cent age of |nh|b|t|on or decrease of
HCV RNA | evel _.due to conpound treatnent was cal cul at ed

138 Qrditvger md-apesovdtih S reghssurePrddmonpicedd ampglavers

vt Ridahiy, The laC%Qx(eao %%hrtato'fo %ttéx)‘gij 2> Phrus,
inhi bition of HCV RNA Tevel is obser

souilc @saffeyine 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
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
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
flagged and rejected based on the level of BVDV RNA in
each well. The level of HCV RNA in each weli 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
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Exanple 7: HCV Ki Assay Protocol HPLC M crobore nethod
for separation of 5AB substrate and products 10
Substrat e: N g -

NH2- 3 u-Asp-VaI-VaI-(aIphaf%%u-Cys-Ser-th-Ser-Tyr-COO
H A stock solution of 20 mM 5AB (or concentration of
wkeHE ehei eesones . E’i%d%ohgoo@ﬁ'@od%t(}oal\ﬂa@-r-59 B s was
stored i-n aliquots at 0 C 15 Buffer: 50 nmM HEPES,
iphRikigiongo, @Wcéﬁé‘»lo (Too.cemt ngEdonT @taWhd$dap 0ol umre

L %1 L), ;& f\f 8

I Nt bR 6 Do LR s Yoy Ushigrec
firohi ihieot i2xratd obh%cvhiwe BE oM GNSEN) OmpdmndM 250
paM 5AB 20 25 pM (initiate) 20 The buffer, KK4A, DITT,
and tNS3 were conbined; distributed 78 pL each into
B 07 .96 wel | plate. This was incubated at 30 C
for -5- IU’nin 2.5 }.iL of appropriate concentration

s di ssolved in DMSO (DVSO only for
ﬁﬁﬂéfﬁi&réﬂ rédﬂgghodlﬁgr 5@ S?ﬁglﬁﬁlbf EHbSSWBgtrate and
I ncubated a roon1tenperaturg or
products

Substrate:
BEh—Glu—Asp—Val—Val—(alpha)Abu—Cys—Ser—Met—Ser—TyrQCOOH
A stock solution of 20 mM 5AB (or concentration 6f
your choice) was made in DMSO w/ 0.2M DTT.u This was
stored in aliquots at -20 C.
Buffer: 50 mM HEPES, pH 7.8; 20% glycerol; 100 mM
NacCl

Total assay volume was 100 uL

X1 conc. in
(uL) assay
Buffer 86.5 see above
5 mM KK4A 0.5 25 uM
1 M DTT 0.5 5 mM
DMSO or inhibitor 2.5 2.5% v/v
|50 uM tNS3 0.05 25 nM
250 uM 5AB 20 ' 25 wM
(initiate)

The buffer, KK4A, DTT, and tNS3 were combined;
distributed 78 uL each into wells of 96 well plate. This
was incubated at 30 C for ~5-10 min.

2.5 ulL of appropriate concentration of test compound

was dissolved in DMSO (DMSO only for control) and added
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15*mn. Initiated reaction by addition of 20 uL of 250
p. M 5AB substrate (25 pM concentration is equival ent
or 5 slightly lower than the Kmfor 5AB). Incubated
for 20 min at 30 C. Term naied reaction by addition of
25 uL of 10% TFA Transferred 120 li.L aliquots to
HPLC vials Separated SMSY product from substrate and

4t dty wdDi t herhi D | pyd nohdmbdos M Crobar eesseas 8t ONror
met hod: Instrunmentation: Agilent 1100 Degasser

G133 Bi nary punp GL312A 15 Aut osanpl er GL313A

Col u £ t C r 316 o) r
det e%ﬁ%ﬁ%@Aﬂ%h&n}ﬁ: Phae%)ln%%}@;( {%plﬁiﬁeﬁ# (gilrr"i2 %(r)c}rliM
5208 ; sBciaantgs t (DFrsp 1bdihxden 260 thdon PLO &ohi 4Qb&nBOr

| thernmostat: 40 C_Injection volunme: 100 uL
%%nﬁtY?@%L%‘%?a v@?éoq PHb% TFA Sol vent B =
HPLC giadssos@t oo t7o 1@ B W TFA 25 Tine %8 Fl ow
Max (mn) (m/mn) press. 05 0.2 400 12. 60 0.2
400 Termpmriped vyenctien o ad@¢igbon of 25 ul of 10% TFA

Transferred 120 pL aligquots to HPLC vials
Separated SMSY product from substrate and KK4A by

the following method:

Microbore separation method:

Instrumentation: Agilent 1100

Degasser Gl322A

Binary pump G1312A

Autosampler G1313a

Column thermostated chamber G1316A

Diode array detector G1315a

Column:

Phenomenex Jupiter; 5 micron C18; 300 angstroms; 150x2

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

Time %B Flow Max
(min) (ml/min) | press.
. 0 5 0.2 400
12. 60j 0.2 400

13 100 0.2 200

16 100 0.2 400

17 5 0.2 400

Stop time: 17 min



10

17 5 0.2 400 Stop tinme: 17 mn 140 - Post-run tine:

10 min. Table 5 bel ow depicts Mass Spec., HPLC, Ki and

| C50 data for certain conmpounds of the invention.

Conmpounds with Ki's rangingfgaom1lliMto 511Mare 5

designated A. Conpounds wth Ki's ranging fromlpMto

0.5}i M are designated B. Conpounds with Ki's bel ow
pPOsSpMinatemdesignatgad C. Conmpounds with 1 C50' s rangi ng

from111M to 5pM are designated A. Conpounds with _

| c50T@btangi R§LOVr 8aPipkFt Y2856 g&écgn%e&né. 1Cso

d L b : bel-o Bl r.edesi gnat ed

d%ggrl)%fg-é%o%n%gﬁngéﬁ/géuﬁgfc?’kﬁh%cg%%% n) la 749

9. 50C@mpbunds $46h3K51sBrbgidg 680r3.14% CoASuMaages

3.71. CB 31 3.81 C N , 745 _4.02 C_ND 758
agsfengtrd R3.CoMp0utas wiRp K9, bezatnisg Lign 1ay B
03568 &£rB abkagh8ted. 88 CofapoliAds7ZBth @G Gelbaa0(BhM

3.97 CB 14a 727 3.97 CA i
are designated C. Compounds with IC50'’s ranging from 1uM

to 5uM are designated A. Compounds with IC50’s ranging
from 1uM to 0.5uM are designated B. Compounds with IC50’s
below 0.5uM are designated C.



16a 738 3.88 C A 17a 696 3.31 A ND

15a 682 3.45 C C )
18a 749 4.16 C C 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 26a 682 3.96 C A
27a 682 4.01 C A 28a 737 3 C ND 29a 751 3.94 C B
30a 693 4.35 B A 3la 693 3.56 C A 142 32a 694 3.48 C
oo 557 C[a ™% 737 19 © Coag 117 4.03 B
ND 39a 77B 5.02 C X (mid® 773 4.37 C C 414 751 4.70 A
S—4Ra—751-4-30-C1C—433750-4-59CC_
2a 640 3.51 B ND
3a 681 3.49 C A
4a 694 3.71 C B
Sa 731 3.81 C ND'
6a 745 4.02 C ND
7a 758 4.69 C ND
8a 782 4.23 C ND
9a 855 4.29 C C
10a 694 3.69 C B
1la 681 3.98 C C
i2a 726 4.09 C C
13a 727 3.97 C B
1da 727 3.97 C A
15a 682 3.45 C C
16a 738 3.88 C A
17a 696 | 3.31 A ND
18a 749 4.16 C C
19a 736 4.84 C B
20a 736 4.80 C B
21a 735 4.60 C C
22a 700 3.77 B A
23a 688 | 3.97 C A
24a 686 | 4.55 C A
25a 751 4.61 C C
26a 682 3.96 C A
27a 682 4.01 C A
28a 737 3.35 C ND
29a 751 3.94 C B
30a 693 4.35 B A
31a 693 3.56 c a




44a 737 4.25 C C 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.?%%ALND 55a 612 4.06 A ND
56a 761 4.99 C ND 57a 718 4,83 C ND 58a 711 4.50 C
ND .59a. 725 4.90 C ND 60a 694 4.10 A A 6la 773
Ilas oo e Tran a%e | & as 24 e céé 723
BP5 4387 C IC 768 737 9.75 C|C € 144- CCAIMS| 1. A
X Jllp%ldléd of—f nggjl g I9=)69 R4 53\11' R4 :
35a 744 4.35 C A
36a 744 | 5.04 C A
37a 737 1.18 C c
38a 717 4.03 B ND
3%a 773 5.02 C C
40a 773 4.37 C C
ila 751 4.70 a C
42a 751 4.30 C C
13a 750 4.59 C C
ila 737 4.25 c c
45a 805 8.41 C c
i6a 733 Z.41 C a
i7a 725 3.58 B A
i8a 738 3.99 C A
49a 738 | 3.99 F ND
50a 682 3.78 A ND
51a 694 4.05 c B
52a 762 4.05 C c
53a 814 4.70 C c
54a 739 3.57 A ND
55a 612 4.06 a ND
56a 761 4.99 c ND
57a 718 1.83 C ND
" 58a 711 2.50 C ND
~ 59a 725 4.90 C ND
60a 694 4.10 A A
“6la 773 4.20 c C
62a 738 5.29 B ND
63 780 5.40 C B
64 739 4.82 c




RI9 Z2 R121 W RLRL' RR NRS' X2 NOR5 R16 X1 N
R13 R13' RI5 R14 5 (I11) wherein: X1 is -N (R20) -0-,

-S-, or -C(R 2-; 10 X2 is -0(0)-, -C(S) -, -5(0)-,
or -S(0)2-; Wis: 000 QR _RL7 OR17" CF2R17 N~ F
FRL7 00 OO0 RL7 R17 R17 ORL7 ---1y --ly RL7 0 0

Rl7 0 15 145- 0 OOOOORL7 R17 RI7 NOFF1 O

RL7 65 723 4.56 c C
66 842 4.15 c C
67 825 4.77 C c
68 737 9.75 c C
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15

OORIa O BII | NRL7 (OnRL7 FFi 17 R18 (O nRl7
R ( m17 5 OR P (OnRl7 1i 0// 0 NRL7 (OnRL7

S-Rl17 SR17 S-R17 OO"'~N-S-R17 SSNR17 HHH OO

[T 11 NSRL7; or NSNRLI7 10 HHH mis 0. or 1;

each R17 is independently: 15 hydrogen-,
(d-C12) - allphatlc- (C3-C10) - cycl oal kyl - or
cycl oal kenyl - [ (C3-C10) -cycl oal kyl - or
cycloalkenyl] (C1- C12)r1,p@hisphatic-, 20 (C6-Cl10)-aryl -
146- (C6-C10)-ary|-(CITCIZTaIiphatic-,
(C3 C10) - het erocycl yl -

10) r |y )y-.al i phatic-,

S G R Aosl oL G

(C5 C10) heteroaryl - (Cl1-C12) -al i phatic-, or

Rys Ryt T"'
N W
\KRS,
0] Rg
8]
(I1)
wherein:
Xy is -N(Ry)-, -0-, -S-, or -C(R'") -
X; is -C(0)-, -C(S)-, -S(0O)-, or =S(0),-;
W is:
0 0 o
/[ka; )J\OR‘W; /lJ\CFzRW; N
F F FL
O
ORy7
IN
Rz 0
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two R17 groups,' which are bound to the sane nitrogen
atom formtogether with that nitrogen atom a
(C3-C10)- nenbered heterocyclic ring having in
addition to the nitrogen up to 2 additional

het er oat ons sel ect ed fro(n:jp gl,_ 10 NH, 0, S, SO and
SQ2; wherein R17 is opti A I'l'y substituted with up to
3 J substituents; each R18 is independently -OR : or
the O® gro 15toge1her wth the boren atog is a

are independently hydro n\or (d-C12)- “al | hatic,l
wherein &hy hydrogen is fopt fonal Iy replacedo withg,

hal ogen, and wherein any term nal carbon atomis :
optionally substituted with sul fhydryl or hydroxy, and
wherein up to two aliphatic carbon atons nmay be

r R5 and R5, Ragetherowith t he atom bo
e bdéund is %3- to 6-/frenbered rN\ng

sel eetet—HHOMPRN, N ,Ll_s,.(o)mR”

having upkto 2Nheteroato
SO, or whdrein the rimg . has u|pt023ub itugnts
sel ect ed |ﬁdep8mdently 30 from J; (GYMR,RL, . Ri1, LRy ’
R13, and R13, are independently: hydrogen-, - 147-
(C1-C12) - a“%?atl , (C3- ClO) cycl oal kyl or -
- cyCT oA ke ﬁ(CS ClO) | Bal kyl or 0\\//N Rz
_cycl(oa)trln}lie?nyl] (C 01@7 R SR,

O e}

' o 0 ' 0 0o
/U\N—-\-\S//—-R17; /“\ \Y

N—8—N—-=R,; ;
H H H 17

O O

O - 0
- A
_ N—=S8—Ry; ; or '

N—S—N—-R i
H H H 17

mis 0. or 1;

-each Ry is independently:

hydrogen-, .  |
(C1-Cl2)-aliphatic-,

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

[ (C3~C10) ~cycloalkyl- or cycloalkenyl]-(Cl-C12)-

aliphatic-,

(Ce-Cl0) -aryl-,
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5 (C6-Cl0)-aryl-, (C6-Cl0)-aryl-(d-Cl2)aliphatic-,
(C3-C10) - heterocycl yl -,

(C6- C10) - het erocycl yl - (C -012) al i phati c,
(C5-C10) - heteroaryl -, or 10 _ L
(C5-C10) - heteroaryl - (Cl-C12)-ali phatic-, wherein each
of RlL, Rl, Rl1, R11,, R13, “ah8°R13, is i ndependent |y
and optionally substituted with up to 3 substituents

|ndepe@%egt useg§ ct%q E&aiéiéfg% re|n any ring is

optlonally
( C5- CIGBheﬂ@neaeybxotgﬁlglg)cycloaIkyI or (C3-

C10) h lyl; wherein_up to 3 allphatlc car bon
at ol (Fi-Ga0h-bF tRECCYRLY LR CAEL = ABS Afd RIS

may becgegh@gg@tgyo@rgeterg@ton1 selected fromO, N,
NH, S, SO or SOZlnachemcaIIy 20 stable

ar r ang6hehi-0) betrroany 1RIC1+638) hed iwheh ithe atom to
whi ch ey_ar n to 6- ered r
haV|ngh§p¥f groﬁége?%% oﬁsgg%lec ege?b %? i@? %ltEPgen

8Opmer £508; twhetraer R3thhehaikngihasgep taeozl a (C3-C10)
sub%tl gegts selec&ﬁd i ndependently fromJ; or Rll

DREPRTEY PEEELREY SHLChILRE BRBATE0 1 RhPERIEREY &Pethe

beundges ap3tot @ GuAERhBRA ﬁb@grggfbﬁg E@lEetgd from N,
heteroatons selected fromN, NH 0O, S, SO SO2;

Nﬁer@vnSBOspheaPﬁnéohas up to 2 substltuents sel ect ed

indep@ﬂgee&hya QMo i nal%’ %g)s?tl%n%e%l O%e“%er

with t atom t ound
6ubetieépedtsing having up to 2 heteroatons selected
fromN NH 0, S, SO or SO2; wherein

each Rijg is independently -OR'; or the OR' groups
together with the boron atom, is a (C5-C20)-membered
heterocyclic ring having in addition to the boron up to 3
additional heteroatoms selected from N, NH, O, S, SO, and
S0;;

Rs and Rs: are independently hydrogen or (Cl-Cl12)-
aliphatic, wherein any hydrogen is optionally replaced
with halogen, and wherein any terminal carbon atom is
optionally substituted with sulfhydryl or hydroxy, and
wherein up to two aliphatic carbon atoms may be replaced
by a heteroatom selected from N, NH, O, S, SO, or SO,; or

Rs and Rs: together with the atom to which they are
bound is a 3- to 6-membered ring having up to 2
heterocatoms selected from N, NH, O, S, SO, or SO,; wherein

the ring has up to 2 substituents selected independently

from J;

Ri, Ri', Rui, Ri1r, Riz, and Rj3r are independently:
hydrogen-,
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the ring has up to 2 substituents sel ected

i ndependently 5 fromJ; R21 R4, R12r and R20 are

i ndependently hydrogen-, (Cl-Cl2)-aliphatic-, 10
(C3-d 0)-cycl oal kyl or -cycl oal kenyl -,

[ (C3-C10) - cycl oal kyl or -cyc)pal kenyl]-(C1-Cl12)-

al i phatic-, (C6-C10)-aryl -,
(C6-Cl10)-aryl-(C1-012)aliphatic-, 15

(C3-Cl0) -beberacyphytic-, _ _

(C6-A 0)-heterocyclyl -(C1l-C12)aliphati c,

( C5- Ci@%’-‘ﬁé@éréﬁ?ﬁfpa,lkw or -cycloalkenyl-, )
C5- C h 0 - -C12)-alj h € h i c
ko, Rh D ChnaV B8 B Fndbpendbnpry any 3o (EE 187

eptpbatlity, substituted with up to 3 substituents

i ndep e sel ected fromJ; wherein up to two
aliphgggéeihyﬁaﬁYEFOns in R2, R4, R12, and R20 may be

repl aced-byop-heyeroatonusehechrdcficom 0, N, NH S
SO or S@2; or 25 Rl1 and R12 together with the atons
to whilER-€h8Yy-heEerpekfdyiorma 3- to a 20- nenber ed

nono- , ~a_ 01,20z d pi- :
20-neé%grgéoérP%g§£ |gpfggréggygﬁgzag%ghg%ggbcyc!ic
ring $¢stemnp) 3Dewbecernl-inothe bi- and tri-cyclic

ring t e CF ring.i hL ly.fused, bridged, or
spirozéglﬁg?)mﬁg %Fﬂaﬁg%h?F'n ??2 %}fﬂ Ptafomatic or
nonar 9RBEEEH eadB9whrleim . pagh heleroa ominy thig, is
het erocyclic rlng , . ,
independently and optionally substituted with up to 3
substituents independently selected from J;

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

wherein up to 3 aliphatic carbon atoms in each of R;,
Ri, Ri1, Ri1v, Ri3z, and Ri3r may be replaced by a heteroatom

selécted from O, N, NH, S, SO, or SO, in a chemically

stable arrangement; 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
the ring has up to 2 substituents selected independently
from J; or

Ri; 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 SO,; wherein
the ring has up to 2 substituents selected independently

from J; or
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systemis selected fromthe group consisting of N, NH
0, S, SO and SO2; wherein each ring is optionally
fused to a (C6 5 Cl0)aryl, (Cb-Cl10)heteroaryl,
(C3-C10) cycl oal kyl, or (C3- Cl10)heterocyclyl; and
wherein said ring has up to ubstituents sel ected

i ndependently fromJ; or 10 and R13 together with
the atonms to which they are bound forma 4- to a

20- merberf MRo-togetired Uidd (TRIMEIGH & -wh¥h & sy are
to 20-nmenbered tri-cyclic carbocyclic or heterocyclic
PPHEAs &t 8np-whier 6rmembrrede rbing aading upytbi @ ring

h iLng s | i;nearly fused.bridged, or .
B Pe. <A Sa3R Ingrr 2%l thePOar ShatrE ofherein
hbrardmgt hes uphépelnseashihetarteakeleiciebhéndependently
Qetergqyclic ring systemis selected fromthe group
cond ting of NN, NH,L 0, S, SO and SO2; 20 wherein
each ring is optionally fused to a (C6- Cl10)aryl,
(C5-C10) heteroaryl, (C3-C10)cycloal kyl, or (C3-
C10) hBeerBoydhiyl ; 2amthdRawherei Andarendenglias up to 3
substhgaggbénsglected i ndependently fromJ; or 25 Rl1
and R13 together with the atons to which they are
bound (Eérfld)5altphat20-penbered nono-, a 6- to 20-
nmenber, L=, Of 7- . to 20-nmenbered tri-cyclic
carboéggrEgO%FcH8?8?6EV$IPE FFMﬁfgﬁgF@HVlSO wher ei n,

in the (oB-cand-tybie¥tkiy¢ bENIcH¥SLEMKeBIEN- (EHDE1DS-
linearly fused, bridged, or spirocyclic; erein each
AlhBhfEi6rther aromatic or nonaromatic;

(C6-C10) ~aryl-,

(C6-Cl0)-aryl-(Cl-Cl2)aliphatic-,

(C3-C10) ~heterocyclyl-,

(C6—ClO)—heterocyclyl—(C1—C12)aliphatic,

(C5-C10) -heteroaryl-, or

(C5-C10) -heteroaryl-(Cl1-Cl2)-aliphatic-,

wherein each R;, R4, Ryz, and Ry is ihdependently and
opticnally substituted with up to 3 substituents
independently selected from J;

wherein up to two aliphatic carbon atoms in Rs, Ry,
Rio, énd Ry may be replaced by a heterocatom selected from

O, N, NH, S, SO, or S0,; or

Ri1 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
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;
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150- wherein each heteroatomin the heterocyclic ring
systemis selected fromthe group consisting of N, NH
0, S, SO and S2; wherein each ring is optionally
fused to a (C6 5 Cl0)aryl, (C5-C10)heteroaryl,
(C3-C10)cycl oal kyl, or (C3- g%glheterocyclyl; and
wherein said ring has up to ubstituents sel ected

i ndependently fromJ; or 10 R11, R12, and R13 together

Wi th Rh@r@ﬁﬁnﬁaEﬁ H@E%Qoa%gﬁy gfﬁg%gHgggggrgkﬁlé rHRg

20-menbered bi-, or a 6- ere

@ﬁﬁbemyebl§eé50hedefoowcthe giregp syssestlwbebélﬁ NH, O,
heSBI érl-cycllc ring system each 15 ring is
(neafly 4’ bridged, or spirocyclic; wherein each

ring waeeeﬁheeaahOﬁahgcleropemaheuayleusewhebebn(eech
gibéroatomln t he heterocyclic syst

er¥d- f AGrrtha) 8?68606%H§vst%éggép NYCNHalbyl sor (C3-

@@b g@qeegg c201whgrgi n each ring is optionally fused
X 0)aryl, (C5-C10)heteroaryl,

(C3 Cwb?eyehoapkﬂlrlog hes- ug&@?hétenbey@tybntandelected

h $ to 3 substituents sel ected
g£§§ﬂ8§ﬁ??¥ %ng ! g? 25 R13. and R2 together with

the atons to which they are bound forn1a 3- to a
20- mepber ed - nmenbere -, or a b5-

no
to 20: Hhﬁﬁ%%gg t??g%§%?? l%%r%%%y%??%so?OH%Q%W%CQQ¢Yc§re
bblgdas¥stkRM: 30 wherepn-nkRbthedbionand Lri-cygl be-

REQ eiggtggl eggha 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;

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,
S5, S0, and SO03;

wherein each ring is optionally fused to a (Cé6-
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

Ri; and R;3 together with the atoms to which they are
bound 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;

{

wherein each ring is either aromatic or nonaromatic;
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ring is linearly fused, bridged, or spirocyclic;
wherein each ring is either aromatic or nonaromatic; -
151 wherein each heteroatomin the heterocyclic ring
systemis selected fromthe group consisting of N, NH,
0, S, SO and SO2; wherein each ring is optionally
fused to a.(C6 5 ClO)aryI,‘(é§9C1O)heteroaryI,
(C3-C10) cycl oal kyl, or (C3- Cl10)heterocyclyl; and

wher eiResaiifl LG BASUBLALS SUbRL tuents sehacted
i ndependently fromJ:. or 10 R an S EEGSYNEr Cnitt R
syetamons telebiteh ey ahe gloundcbosmsa ih- offoNga NH, O,

3- penber ed no-, a 19- to 24- nenbered bi-, or a 20-
%o ' meffef d tri-cyclic carbocyclic or heterocyclic

ring systeih wheheiringl Ast BRtRbnaand teliseey ¢l & r(cRa
system each 15 ring is linearly fused, bridged, or
§§Pﬁééyépid§5wﬁépéhﬁt@a@ﬁrwﬂmg<p§—@ﬂ@h@wcép@&&wuc or (C3-

@QB?BQQ@EB%‘Clp@erSBH each heteroatomin the
Pie it ng

het er ocycl i g systemis selected fromthe group
consi yhemgiof shidNHinG, haS, uBOrocandsG02r i2Qewher eNected

each ri s optionally fused to a (C6- Cl0)aryl,
¢ ?EFSE%8F3V02F§W,g(C§¥C10)cycloaIkyI, or (C3-
C10) heterocycl yl ; and wherein said ring has up to 6

substituents selected independently fromJ; or 25 Rl
and RRzt dget drd WRishtpEethesnyith ®hiechtemeytar which

bAuydatar Bhank8rotn @ 53 ¥RMeH8d ARG eadpld 0 24 o
nengered bi-, or a 20- to 25-nenbere frl-cycrlc
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;

wherein each ring is either aromatic or nonaromatic;

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

wherein each ring is optionally fused to a (C6-
Cl0)aryl, (C5-Cl0)heterocaryl, (C3-C1l0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and

wherein said'ring has up to 3 substituents selected

independently from J; or

Ri3» 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;

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;
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carbocyclic or heterocyclic ring system 30 wherein,
in the bi- and tri-cyclic ring system each ring is
l'inearly fused, bridged, or spirocyclic; wherein each
ring is either aromatic or nonaronatic; - 152 wherein
each heteroatomin the heterq§¥glic ring systemis
sel ected fromthe group consisting of N, NH, 0, S,
SO, and SO2; wherein each rlng is optionally fused to

a (Cﬁw%eg%Q%a%ﬁkh %g%eg %% 0g5y heteroqycllc ring
(C3-d O cycl oal kyl , het er ocycl nd

wiysrteimn l§a|SdBl|em’¢@dhigounp the @m@staohmemtt&@elo&cu\ed NH, O,
|nd Qpndentl fromJ; or 10 R14 is -H, -S(OR,
8 éis “Q(QOR, -C(O N(R) 2r -N(R)
C (O) wR'er,e 1-nNe(aGmr)1 ngOR's op‘t@%@ 10F Xuded t8RBR (c6-
) CH2ZC(O R, -C(S)R", C(S)N(R’)Z -
Eghé?rdlZNméSCé OWheterNagRl) MC@RQﬂOQQRcloaiNy@R PN (C3-

N R) N(R) CON(R) 2r -N (R)
@?O))hgt(er@c(y )yl anH((R'))Z S_S)N(R')C(O)O?'
- N( R WBEOERN, saNdRTriGESHR's, up—N@RB)@@@bN@%uebﬁB selected

-N(COR)COR, -N(OR) R , -C
COREPEREER Y 8 10 SR () R LG (LNR) R
-@K»KR)Z-HQ(R)2r$K»KR)2 or -F(O

: dently hal
(B (8 oo e e B e oo o L5 e
Béﬁndlaf%rmn%t meLera%dlaowhmém e%@ykn%agd' 0XY 1 0% Ng) ?%f
-SR‘ -SOR , -SXPR R) 2 S O'R
enopeed) R’l‘r og( §) @HZCG‘-@) R’S meﬁi()ﬁ):@'d t-rﬁ.‘,&@)/aﬂ?lc

15140 M 23,00 L o) €09
%@ﬁchfgﬁ? M Eskeeydyort S shekihy R ) ocR
- N( R WNeRe) 6 O)L@R"the N@_R" hNER: Y CONGR1) 2, rmbl( Ey)ség%R each
SR )SC%N& r- g CEO)OR -N(R)C(0O)R
g 1s early fu ridged, or splrocycllc,
wherein each ring is either aromatic or nonaromatic;
wherein each heteroatom in the heterocyclic ring
system is selected from the group consisting of N, NH, O,
S, SO, and S0,;
wherein each ring is optionally fused to a (C6—
Cl0)aryl, (C5-Cl0)heterocaryl, (C3-Cl0)cycloalkyl, or (C3-
Cl0) heterocyclyl; and -
wherein said ring has up to 6 substituents selected

independently from J; or

R; and R;; 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
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;
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“N(RI)C(S)R, -N(R)C(ONR )2, -N(R)C(S)N(R ) 2r
“N(COR')COR , -N(OR )R, -CN, -C(=NH)N(R )2r 30 -C (0)
N(OR) R , C(=NCR) R , -OP(O (m) 2r -P (0)
(R) 2, -P(O (OR) 2, or -P (0) OR) ; - 153 72
is =0, =NR, =NOR, or =C (_R'1)5é s -OR, -CF3,
~OCF3, -Rl, -N(R) 2, -SRI OR " coR - CON

(R) 2r —-N(R) COR , or -N (COR) COR ; 5 Jis

hal ogeihe rdilR e adCHPe M AR i3 t'}wveterg}':ycqucs’rlng
-OCF3, -R, oxo, thioxo, 1,2-nethylenedioxy,” 1,

SYRHENEd SalectqaRIfrEm L8R g roSERConS@IRNg aso;w NH, O,
R OR OC(OR O CH2C(O R,
CER o R, AOR AONR) 2
(I:(O)&N(eR’e)in, eadB (rifg) iN (ECpRionalld,y -fUsER D a2NdG -

g&)o ary& (g%%Rﬁ)lpﬁ.W%t@éqa(rwl), FB%%(()Q Ncggg:ykyl,o)or (C3-
CNORNELS@2NCFc 1A, aNdR ) (0)OR , -N(R ) C(0) R
-N(RI)C(S)RI', -N(R”)C(O)N(R” )2r -N(R”)C(S)N(R” )2r 15
-N (CBReredgnrsaid gipgRhpsRup, toCN, su@stNents( Relezrted
i n w NCR R , -OP(O oRr 2r -P
g’d%?e e AR CRF 2, o PO (M (0R) |
vvhereln tvvo R . groups together with the atorrs to

V\,hlchthey ar (%undfo a 3- to 10-nenbe '
aromaf it oF Hon- ArOmati ¢ Sf G havifid B 'to 5 ¢ O)OR
het(er)NaIRorrg, | adependeniry, slel eckedchHrom Nso%\lf'l 3
vvhrelnterln [ otlonally se toa

(é@sl&m) a?w (%Rbloj%@b@lgaﬁm R"(CE @R oyl RYIR ")
Qr ter | a 5 wh % as

onchy | SRt et agYEl i e Aogs Wigrel iy o }%@?9%
oN (Ba¢h (R') C@Nl(ﬁdépendhénmyseﬁ{ 'ect-@d(H'm®@T,N (R') ,

~N(R')C(0)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"', —C(=NH)N(R')2, -C(O)N(OR'")R', —-C{=NOR')R

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

Ris and Ri¢ are independently halogen, -OR',
-OC(O)N(R'),, -NO;, -CN, -CF3;, -OCFs;, -R', oxo, 1,2-
methylenedioxy, l,2-ethylenedioxy, -N(R'),, -SR', -SOR"',
—SOZR', -SO2N(R')2, -SO3R', -C(O)R', -C(O)C(O)R',
-C(O)CHC(O)R', -C(S)R', -C(O)OR', -OC(O)R', -C(O)N(R'),,
=OC(O)N(R")2, -C(S)N(R'),, -(CH)o-2NHC(O)R
-N(R')N(R')COR"', —N(R')N(R‘)C(O)OR',.—N(R')N(R')CON(R')L
-N(R")SO;R', -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')z, -N(R')C(S)N(R'),
-N(COR")COR', -N(OR'")R', -CN, -C(=NH)N(R'),,
~C(O)N(OR")R', '=C(=NOR')R', -OP(O) (OR')
-P(0) (OR")2, or -P(O) (H) (OR");

2, —P(O) (R")2,
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hydr ogen-, (Cl1-Cl2)-aliphatic-, 30
(C3-C10) - cycl oal kyl or -cycl oal kenyl -,

[ (C3-C10) -cycl oal kyl or -cycl oal kenyl]-(Cl1-C12)-

al i phatic-, 154- (C6-C10)-aryl -

(C6-C10)-aryl -(C1-C12)ali phaigg

(C3-C10) - heterocycl yl -

(C6- C10) - het er ocycl yl - (Cl Cl2)al i phatic-, 5

(Co5- Ci0) rhet@r oyl ;- , =i@R C(R' )27 _
(C5-C10) - heteroaryl (C1- C12) aI|p atic-, wherein R
has up to 3 substituents selected i ndependently from

o N0 1 220 S -Gl N, 2

1CQOREt hybsmedo OXY5N (RNOREQRY, >SRN (COBOR QR SO2R
_S®N (R) 2, -SBR , -C(0) R , -COCQOR,
- OCRCOR, -C(SR, -(OR, -CC(OR,
- C(O) D Rb) Balo%n(o)oN'(R—bCZOgmﬁ: §%§*C§R -c&,’ —CFs,
(CH2) 0 2NHC (0) 15

R NCR ) 9y ORehiang R 3MW9W@9@*OXY'N(W3‘SOZR

: N( glégé?%%%) 2kll(q &N X %)ﬁ\?qrc Y 3R )%g) X R3F (R

SPEOR ) -COR), R »K{E%QWE (O}ECN, ~O(GNHjN(R)R2, —C GOP-N

FoLeR: o R e g G0 5%0@313 B ig; e

eompoumel AEC mcbngolztmﬂ@l ahym'l, —\m@r'G;INFIR Ebla'is H, and

_R%% )N(R §C1 CGP{ al k% : [SCS ClO cyclloal k%/R ) SO,R'
-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')z, -N(R')C(S)N(R')g,
-N(COR')COR', -N(OR')R', =-CN, -C(=NH)N(R'),,
-C(O)N(OR")R', -C(=NOR')R', -OP(O) (OR')z, =P(O) (R'),,

-P(0) (OR'),, or -P(O) (H) (OR'); wherein:

two R' groups together with the atoms to which they
are bound form a 3- to 10-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-Cl10)aryl, (C5-Cl0)heteroaryl,
(C3-Cl0)cycloalkyl, or a (C3-Cl0)heterocyclyl, and
wherein any ring has up to 3 substituents selected
independently from J,; or

each R' is independently selected from:

hydrogen-,

(Cl-Ci2)~aliphatic-,

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

[(C3-Cl10) -cycloalkyl or -cycloalkenyl]-(Cl-Cl2)-
aliphatic-, '
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[ (C3- C10) - cycl oal kyl - (C - C12) - al kyl ,

(C6-C10) - aryl

(C6- C10) - het erocycl yl - (d

-(Cl1-C6) al kyl,

(C5-C10) - heteroaryl, or 155-

(C5-C10) - het er oar yl -
according to claim?2, wherei
cycl ohexyl net hyl ,

cycl ohexyl

(C6-C10)-aryl,

benzyl, or

5

phenylgghyhg 45 yyhe conpound according to claiml,

mhereln Rll

ist (&8 -06)

~alkyl, 10

(C3- C165-€y8) oarkyt (C1-C12)aliphatic-,

e e

15 (ChecetO)ohehetoeyelyly(ClieCerabkyhiphatic-,
C5-d Q) - heteroaryl

écs CI%}"ﬁibérBSF?FOFEXlCB)QQIkyI
5. ThecsonpeynHepgegk i
R12'N O radical is:

or

30 (C3-C10) - heterocyclyl,
- 06) al kyl

(Cl1-Cp) - yl. 3. The conpound
ﬁgé12 is isobutyl,

(C6- C10) - aryl
(C3- ClO) het erocycl yl ,

and R12_is H 20
%ng&Q @h?gnbiipﬂgging Lﬁgreﬁn R'
J 6J

has up to 3 substltuents selected independently from J,;

and

J, 1is halogen, -OR',

-0CF3, -R', oxo, thioxo, 1,2-methylenedioxy,

-SR', -SOR', -SOzR', -SO,N

-C(O)C(O)R"',

-C(0O)CH,C(0)

—C(O)N(R")2, -OC(O)N(R'"),,

-N(R')N(R')COR',

-N(R'")N(R')C(O)OR"',

-OC(O)N(R") 2,

(R' )2/ _SO3R‘ ’

—C(S)N(R")2,

-NO;, -CN,

-N (R
-C(O)R
JOR',

R', -C(S)R', -C(O

-CF3,

')21

-OC(O)R
- (CH2) g-2NHC (O) R
“N(R'"})N(R')CON(R'),

-N(R')SO2R', -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') o, -N(R")C(S)N(R"),,
-N(COR")COR', -N(OR')R', -CN, —C(=NH)N(R"'),,
-C(O)N(OR'")R -C(=NOR'")R -OP(0) (OR"),, -P(O) (R'),,
-P(0O) (OR'),, or -P(O) (H) (OR').

2. The compound according to claim 1, wherein:

Ri; is H; and

Riz is

(C1-C6) -alkyl,

(C3-C10)
{ (C3-C10)
(C6-C10)
(C6-C10)
(C3-C10)
(C6-C10)
(C5-C10)

-heteroaryl,

or

-cycloalkyl,
-cycloalkyl]-(Cl-C12)-alkyl,
-aryl,

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

-heterocyclyl- (Cl-C6)alkyl,

14

27

r
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6. The conpound according to claim5, wherein the R
1 RI22N~ 5 Oradical is: HHCH3C CH3 CH3 -Y y NN

1 1000 O0-0 H3ICCH3I NN OO N CNNN NOODO
NOOOPCL / NNN 011\_01Q5Q NNNNNN OOO0O
(ONG®) =

(C5-C10) -~heteroaryl-(C1-C6)-alkyl.

3. The compound according to claim 2, wherein R,

is isobutyl, cyclohexyl, cyclohexylmethyl, benzyl, or
phenylethyl.

4. The compound according to claim 1, wherein:
Ry; is:

(C1-C6)-alkyl,

(C3-C10) -cycloalkyl,

[ (C3-C10) -cycloalkyl]-(C1-C12)-alkyl,
(C6-C10)-aryl,
(C6-Cl0)-aryl-(Cl-C6)alkyl;

(C3-C10) -heterocyclyl,
(C6—C10)—heterocyclyl—(Cl—C6)alkyl,
(C5-C10) -heteroaryl, or
(C5—C10)—heteroaryl—(Cl—C6)—alkyl; and

R12 is H.

5. The compound according to claim 1, wherein the

R11
Ri2~\

| radical is:



CHB HBCCH3 CH3 H3SCNNNN 1010101010 -

157 7. The conpound according to claim1l, wherein the
R11 R12-N Oradical ist: BB CBCNCNC OOO0OO011
1\ OB BOBC ~-NN N0 5BBBSBB NBN )NN
, or/ OO OO wherein each ? %ndependently forns a 3
to a 20- 10 nenbered carbocy PIC or heterocyclic ring

system wherein each ring Bis either aromatic or
nonar omat yc; wherein each heteroatomin the

heterocyclic rlng\\[:jj>\\n// \1::%gx\wr//
J
/Eg\n/ |
oV o TN o

6. The compound according to claim 5, wherein the

R12\N)\\(

| radical is:

CHj, | CH,
-y Ky D
7N N “
22 &S F
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systemis N, NH 0, S, SO or SO2; 15 wherein each
ring is optionally fused to a (C6- Cl0)aryl,
(G5-A Oheteroaryl, (C3-C0)cycloal kyl, or (C3-
C10) het erocycl yl ; and wherein each ring has up to 3
substituents sel ected |ndepen ently fromJ. 158- 8.
The conpound according to cl ar 7, wherein the RI1
R12,N)( Oradical is: Op NN NiIiNINN~-NNOOOO
f)-ﬁl "S O_ ?Elh'@ <o ﬁoblméi 8c60|}l§1§g8(8§ CQa'{I g N w?_e%eﬁ_r“the
or 5 O0R30 9. The conpound according to claim?7,
wher eig),t h

N

| radical is:

B @% G

2
SN T

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

membered carbocyclic .or heterocyclic ring system;

wherein each ring B is either aromatic or
nonaromatic;

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

wherein each ring is optionally fused to a (C6-
Cl0)aryl, (C5-Cl1l0)heteroaryl, (C3-C10)cycloalkyl, or (C3-
Cl0)heterocyclyl; and

wherein each ring has up to 3 substituents selected

independently from J.
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8.

9.

The compound according to claim 7,

Ry

R12\N)\\§;

s @@
@

The compound according to claim 7,

radical is:

N/ Oradical is: 159 0 N/N/ ?N-r NN OO0O
O OS/NNNNNN OOOONNONS ON/NNN
OOON-NN NNNNO NNNN/NN/1r O0O0O
NNN NSNNNNNor N / /N/NOON KN

wherein the

- A
23
g

wherein the



10. The conpound according to claim7, wherein.the R
R12°"N 5 O radical is: 160- O NO iN9 "INN'INO
1110 OOOO N~0OS?09- SSN JJJ N,NS,N O

Il iN_.N 00OOO0OO0OON
S HN PO" OO0OOpP ONINT T
OFNSO N S,N,NiNN,N

0O00OOO0OO0 O N S N NI N
SO
r~V

o
o
o

10. The compound according to claim-7, wherein the

‘radical is:



OO0OOOONSONS ,N,NNO ,N,N,NOOOOO O
00

NS "INN,N,N"INN or 0000 11. The
conmpound according to claim7, wherein the R RI2'N 5
~ Oradical is: 161- NNNNNONONNNI HN HN HN
HNHNHN 0 00O0OO_7NANN -NON O\ \ \ NHNHN
,N,N,N"IN OOOOOSNN9N90N(09 NI - O N
.N--N, N.NN.NOOOOOOo" oo

11. The compound according to claim 7, wherein the
R11

N
I

R4z

radical is:



I~ N~N NV NVIT ~-NI \ NSS~SSNNf NN ~N-N
-NNNNOOOO pO~O NN\VIVN.'IN_NMNMIIN
I N ~NIT N,,NI i NiNN ~NOOOor 0 o0 o O12.
The conpound according to claim7, wherein the R
R12.N 5 O radical is_ }%g_/ --NiN/NNNN OO/
OOONNHNN-~NIN i 00 O O13. The
compound according to claim1, erein the R11 B
N\N N:N ’,“ Irl\l o\N O\IN
H@ H"@ M) H@N H"@ Hq
© o 0 o 0 0
N =N N= =N — —
0 o \_/ \_/ \ /" \
HN HN . /N /N /N /N
o o o} 0 0 ’ 0 ’
RO o OO
|/ L = |/ NS0 Vo Z >0 Z o
N —N —N N N r /Nr' /Nr N r
O , o 4 o ’ O ’ o I. o r O ’ o

N
~ N = N =N - N
0 "o e r °ro
12.  The compound according to claim 7, wherein the
R11
R12\N

radical is:
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15

RI2ZZN B NR2 O /N1-- OO R13 R13 radical is: NR2 5
wherein each B i ndependently fornms a 3- to a 20-
menber ed carbocyclic or heterocyclic ring system
wherein each ring Bis either aromatic or

nonaronati c; wherein eaghlggier oatomin the
heterocyclic ring 10 systemis N, NH, 0, S, SO or
S2; wherein each ring is optionally fused to a (C6-
Cl0)aryl, (C5-Cl10)heteroaryl, (C3-d 0) cycl oal kyl, or

(C3- C10) heter clyl; and wherei+each ri @

3 s i tuents cted
163 The coypodnd acc
t heN R12, NO jNDO

N HN)N HN - <oAHN HN N 0
HN N AN N ~HNVN

N .
N /i % *W:; /Nj AN ;% ‘/ﬁzil
,ﬁ o o 0 o ©

(o}

13. The compound according to claim 1, wherein the

R )\( B/\<
12\ N
32 N 5 B o)
N7(\§o O
s
R 1]

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;

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

wherein each ring is optionally fused to a (Co6-
ClO0)aryl, (C5-Cl0)heteroaryl, (C3-C1l0)cycloalkyl, or (C3-
Cl0)heterocyclyl; and |

wherein each ring has up to 3 substituents selected

independently from J.




The compound according to claim 13, wherein the

14.

%ﬁ

O I
JN%

O

~
HNg
0]
~ .
o
0]
N
0o

~
O
0]

radical
(0]
~
HN/g;I/
(@]
(@)
(0]
~
o]
(0]
' s
~
HN’<;rI/\
o ’

is:

S
~
(@]
(0)
J?
I
N
~N

o}

R11
FhAN)\‘(
Rz o}
Rig 3
SHN N
(e} '
(0]
~
HN N
(0] ’
(@]
O
~
0



HOHOOHOO OS5 - 165 15. The conpound accordi ng
to claim13, wherein the R11 R12\ ~-~ R2 NO 13R13
radical is: NN2 2 NNHNHN\\ NV NN NNOO" H
O0OOOHOOHODO CN/N NNN NHNYN\VHNN\ /N
NV .NN N2NNHOOO0OOQO0Q" HOOHOOTINFINN
N N~(NN\V NI( NNNN\ N ﬁIOO~HOO' HOO"' H
0O00. H50NN/ /~VOS\ j: "'NNNHNHHH"

B e R A

Oq O o o)
7 AN ) N >
N
\N N Ir:ll r \N \N N\i\
H 4 ’ H 0 4 r
o)
) N [
& N N N \ N
N >\‘(N N Nl N
N H H O
H O ¢ " H 0 g4 ' 0 ’ 0 ,
s Q/\o | Q/\S
N N N \ N
\N [ \N [ \N ’ : 0 [
Oo H o H Oo o]
N ! !
’ AN y O
\y N N N
0 4 4 H 0 g



NN/ \NN/ \ N\ N

OO HOO. HHHH~

Il PN, ~-N OOO OOOOO
INO /)FNNN~-NOOOO
S/ NNN/NONS OO 0
OOHO' HOO N NN\ KRN -
OOH- HpO HHH O/ NOI Np,N

15. The compound according to claim 13, wherein the

R

Rm\,>“(

Ra N 0
/N7(\§°
R 1

13 . .
radical is:

R B R
N L R e e
\N&\Nﬁg A i& @F
$£ R B RS G
R .



iNINI-N or O p O 5 16. The conpound according to
claiml, whereinthe RlL RI2z Rz NO / NO~ 13 R13
radical is: - 167 p SN C~ ONNNNNN ppp O
ppO02OSNQQccrclplp0 OO0O OSNNNNYN
NY3_ NN HOHHHODO 9.0 OCSN-NN' \ N~\N
Nor \NNHOpHNOHOOHOGP

ﬁﬁ rgﬁ J:E J:ff Ig
e s *& w@
%

The compound according to claim 1, wherein the

radical is:



0 17. The conpound according to claim1, wherein the
R11 R12~ R2 NO /NO 5 R13 R13 radical is: R11 O O
INH wherein B forms a 3- to a 20-nenbered carbocyclic
or heterocyclic ring system wherein each ring Bis
either aromatic or 10 nonggematic; wherein each
heteroatomin the heterocyclic ring systemis N NH,
O S, SO or S02 168- wherein each ring is optionally

0~a _(C6 Cl10)ar C5- C10) het ergaryl, N
(C3- al kyl c1ay by evocycl yl : %
wher ei’l“n ring o03s rNuént s sel ej{q

[ ndepen@entl rom J.0 18. e co und cor din
claim 17, wherein the RSPl R12, '~~ N 0 R13 R13
r adj ; S N N \

- S N .
_ 0)

N ' N
N ’ \/(\(RI\N N , or N
H o N~ _ H 0]

o H O SRS °

0]

17. The compound according to claim 1, wherein the

radical is:
4

wherein B forms a 3- to a 20-membered carbocyélic or

heterocyclic ring system;

wherein each ring B is either aromatic or

10 nonaromatic;

wherein each heterocatom in the heterocyclic ring

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



OONOOHOHNHO R11 R11 R11 / | R11 \N Il N
-Yf NNHOOOOON O O HN RI11 R11 S| Ri1
Ol RI1 N ~( NN-~NN \ 1O OO0\ NOHN
ONHOHNOI RI10: I'RI1 M\ RI1 NR1 Y ONS
NI N'" or \ N1 >~>0.0§OHOOHI101 ON 10 H

"H 19. The conpound according to claim1l1, wherein R11
and R12 together with the atons to which they are
bounderdsnfeanharbngt bs 16poesher ey FBRBEY ©OF BIQM@L'C

r bocycl heterocyclic rin stem
CLORRTRI N LoRHC Rt BT bR ORIY b th%3hgi@¥6E9éPﬁékVﬂ-ngor (c3-
c1&y5é8@1®§y§§y§pt§ﬁdfron1the group consisting of N, NH,

0, S SO and S2; and wherein said ring has up to 3
SUbSREFREmt 22 G| BER@ha s ipdepeddenibs yitnentd. s@DecThe

5  indasPund: pecprghng to any one of claims 1-

18. The compound according to claim 17,

R
&zw
R2 0
N o

R44' .
Ryg 713 radical is:

H

AN

H H H

Q
AL n OQ
l N/L“/ ) C N/4“/ ’
AN ' AN
N 0 0 N
(o]

HJ;;j ° :;:;; ©
H - _
R” R11

0]
Q

’

wherein the

O}/Q R }/Q R
1 " N/\
° N/LW/ J:Wj N
>‘< N H O
10 H
19. The compound according to claim 1, wherein R1y

and Rj; together with the atoms to which they are bound

15

theterocyclic ring system;

form a 6- to 10-membered mono- or bicyclic carbocyclic or
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20

25

19, wherein R5, is Hand R5 is (C-C6) -alkyl, wherein
the alkyl is optionally substituted with fluoro or
-SH. 10 21. The conpound according to clai m 20,
wherein the (Cl-C6)-alkyl is substituted with 1 to 3
fluoro groups. 22. The cogpg%?g according to claim
21, wherein R5 15 and R5 are rndependently: |
“7iorefe oL, In, 1,U'1 LML M ~v, w,, r L ul, '"LIL
1, tiy EaF ok nF 3 h
L L SR cBerPrEeE BaEch, (ARSI 50
Bysted i@ﬁﬁeiabkyﬁ fre@3+6e0proypl acahksylsting of N, NH, O,
% C% Clg% c%gloalk I1-(d-C12) - al kyl (CB-CHO)-aryI,
5 TCo- C16) B8P (1 211 oy al kyl . (C3- CL0) - het er ocycl yi |
(C6- Cmﬁkrb&heSGQﬁCkihg(ﬁbscﬁbak6y5,substltuents selected
-Cl10) - heterogaryl, or - 0-
E‘&geéfﬁjjeﬁétlé(r 6&PM J¢d -06)-al kyl :  wherein R13 is
optionally substituted with up to 3 substituents
i ndependently selected fromJ; and wherein up to 3
allphaplc ¢aebeamarons anCQIglnaytbeanS peplaéedlbyma 1-
te sel ected, fr a
en?ggﬁgghsgébﬁé g%Egﬁgg%e C§ C%? a?&yl whereln the
alkyl is optionally substltuted with fluoro or -SH.

21. The compound according to claim 20, wherein the

(C1-Co6)-alkyl is substituted with 1 to 3 fluoro groups.

22. The compound according tb claim 21, wherein Rs

and Rs: are independently:

NN :
, SH , ' , ' ] ., or .
F F F
F
FFLFF F
23. The compound according to any one of claims 1-

22, wherein R;3 is:
(C1-C6)-alkyl,
(C3-C10) -cycloalkyl,
[(C3—C10)—cycloalkyl]—(Cl—Cl2)—alkyl,
(C6-C10) -aryl,
(C6-Cl10)-aryl-(Cl-C6)alkyl,
(C3-C10) -heterocyclyl,
(C6-C10) -heterocyclyl-(C1-C6)alkyl,
(C5-C10) -heterocaryl, or
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24. The conpound according to claim 23, wherein R13

is. 10 H3C-CH3 H3C H3C-CHB CH3 CH3 CH3 OH or 'CH3 H3
O 25. The conpound according to any one of clains 1-
15 24, wherein Rl is (Cl-C6)-al kyl,

(C3-d 0)-cycl oal kyl, 170

[(C3-A O-cycloal kyl]-(d -Clé)-al kyl, (C6-C10)-aryl,
20 (C6-C10)-aryl-(C1-0C8)al kyl)_él (|CS- C10) - het erocycl yl , -
%-O - I | | = l.' Y. 1 .

gcs- cfo@))s- EEPE%"‘S%‘-%E?“&EY% 65@?*015;5 “heteroaryl - (a - 06)

- al kyWheZs ipgh@nei s Ripti isoropt il gt stubsdd twited wp tdo 3

. Jt ts, | tly selected fromJ;
U803 MER B hadSPendentl g seLseted Liom 3L
may beheepliaceg by a b&ﬁ@h@%ﬁ@”b%&b%%t%@oR%OEhORLNW?y be

ro SO2 in a chemcally stable arrangenent.

S, SO
ﬁg.pi?ﬁ@%cBﬁfpéuﬁﬁtﬁéeéF&Wnée@GC@Ieﬁ’i #reR, Owh&lei §,REO, or
68, Of allnédicdDey CoPROVNdaRECRLELEFLtO any one of

clainms 1-

24. The compound according to claim 23, wherein Ri3

H3C/L\CH3 H30/1\1 Hac/JF\CH3
CH;
CH3 ’ ’

4 4

) e
CH
o’ oH ' r oF CH33

25. The compound according to any one of claims 1-

is:

24, wherein R; is
(C1-C6)-alkyl,
(C3-C10) -cycloalkyl,
[ (C3-C10)-cycloalkyl]-(C1-C12)-alkyl,
(C6-C10) -aryl,
(C6-C10) -aryl-(C1-C6)alkyl,
(C3-C10)-heterocyclyl,
(C6-C10)~heterocyclyl-(C1-Cé6)alkyl,
(C5-C10) -heteroaryl, or
(C5—C10)—heteroaryl—(Cl—C6)—alkyl;
wherein R; is optionally substituted with up to 3

substituents independently selected from J; and



26, wherein Wis: OO Rl17 CF2R17 O OO0 R17 R17 OR17
RL7 OO0O15 000000 /R17 R17 RL7T NF F 0 R17 -
172- 0 OR1I8 /RRg BN\ F F 117 or R18 5 28. The

conmpound according to claim 27, vvhereinW is: 00 0
0 ng H\ NN~-SOSO0 /L %314,, o OO0O0OH
vy~ W Xk /O \ N O0O O N ~NOHOHOH-Y.

00o0
wherein up to 3 aliphatic carbon atoms in Ry may be

replaced by a heteroatom selected from O, NH, S, S0, or

SOz in a chemically stable arrangement.

5 - '~ 26. The compound according to claim 11, wherein R;

10 ' 27. The compound according to. any one of claims 1-

26, wherein W is:

@] O
/“\Rw CFaR47
Q Q 0 Ri7
R OR,;
17 ' N\\.
14 4 R17 r
O O o)
15
0] 0] 0] O 0] @]
; ; ~
Riz Riz ' N
0O F F
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28,

oo OHIi NOFFAQ POHFOH, FVAYNI " \--,Y N
\' N\ O0OO H/ A OH/ I FOH, I A OH, I C
NI FNCG , 1\ OOO OHOOHOOHOOHHNN
NOH, " OH~"~NOH\NN / OO0, or O" 10 29. The

compound accordi ng to any pg;_of clainms 1 28, wherein
R2, R4, and R20 are each independently Hor (d-C3)
-alkyl. - 173 30. The conmpound according to cl ai m 29,
wherein R2, R4, and R20 are each H. 31. The conpound
accorqbng tocgny one of clainms 1- 5 30, wherein R14 i's
hydr oggn. 325 The conpound accordi ng to any one of
clai ngl{ 1- 31)] wherein each y8and R16 is

i nd 0168y a_lkyk-. 10 33. The conpound
accordin m 32, whergjn each R15 and R16 are
each ne& YN 34.] The conpoun ; ccording to any one of
clains 1- 15 33Rimmheréin°Z2 is 0 and R19 is: (O -0C8)
-al kyl -

28. The compound according to claim 27, wherein W
is:

S M g ?O%i@ 7‘5‘%3@ ,
S
b W Mt R0
WO ey g
KA O kO A

IS o Hoo ° H o O H -t
,ﬂ\“/ OH }%\H/NT/H\OH %éLw/N\/ﬂ\OH %JLH/N '
o} ’ 0 "0 'loro

29. The compound according to any one of claims 1-

wherein R,, R,, and Rz0 are each independently H or
(C1-C3)-alkyl.
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(C3-C10) - cycl oal kyl -,

[ (C3-C10)-cycloal kyl]-(d -C12)-aliphatic-, (C6-C10)
-aryl-, 20 (C6-Cl10)-aryl-(C1l-C6)al kyl,

(C3-C10) - het erocycl ylI ,

(C6- C10) - het erocycl yl - (CL- Cei% kyl,

(C5-C10) - heteroaryl, or

(C5-C10) - heteroaryl -(d -C6) -al kyl ; 25 wherein R19 has

up to38.subski &@ﬁﬁbﬁnéeh&%@ém@n@spsmgﬁﬂtby f&zﬂgkéf—n R,,
and wherein up to 3 aliphatic carbon atons in R19 may

be dxpifrcedrdycacheker oat om sel ected from0, NH, S,

SO or S in a chemcally stable arrangenent. 30 35.

The conpound according to claim 34, wherein each R19

i s meBhyl . The 17dmB6undhecconpougdtacenydong 66 ahyimsel-

%c inms,1- 33 \M’%erelan4|sH Z2 is CH2; and R19
OB 15 RYEEAIPEBR HHNHZ O O O H3C CH3 O

N H H N NCH3 NHH or

32. The compound according to any one of claims 1-

31, wherein each Ris and Rij¢ is independently (Cl-C6)-
alkyl-.

33. The compound according to claim 32, wherein

each Rjs and Rj¢ are each methyl.

34. The compound according to any one of claims 1-
33, wherein Z; is O and Rjg is:

(Cl-C6)-alkyl-

(C3-C10) ~cycloalkyl-,

[(C3—C10)—cycloalkyl]—(Cl—ClZ)—aliphatic—,

(C6-C10)-aryl-,

(C6-Cl10)-aryl-(Cl-C6)alkyl,

(C3-C10) ~heterocyclyl,

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

(C5-C10) ~heteroaryl, or

(C5-C10) -heterocaryl-(C1-C6)-alkyl;

wherein Rjy has up to 3 substituents selected
independently from J,; and

wherein up to 3 aliphatic carbon atoms in Ry may be
replaced by a heteroatom selected from O, NH, S, SO, or

SOz in a chemically stable arrangement.

35. The compound according to claim 34, wherein

each Rjg is methyl.



5 37. The conpound according to any one of clains 1-
33, wherein each R19 is nethyl; Z2 is 0; R14 is: O H3C
CH3 OCH3 OOCH3 10 OCH3 175- 0 0 0 CH3 OH N ""CN
/ICH3 H NH2 0 O O HBCCH3 O N ~~rO HH N N CH3 or
I 38. The conpound accordLn? Jo any one of clains 1-
5 33, wherein each R19 is ne %yl; R14 is H, and Z2 is:
R | NR NO39. The conpound according to claim 38,.

mhereBB.ZZThéocbﬁpoghd“EéCGkHQEEBto any one of claims 1-

33, wherein Rigq is H; 2, is CH,; and Rjg is:

0 0 CH,

I
f{(; OH ;’J:WN N~
H H

NHZ 4 O !

I
w
(@)
O
I
()
Iz

37. The compound according to any one of claims 1-

33, wherein each R;s is methyl; Z, is O; Rys is:

HiC  CH, OCHs

0 OCH,

A

CHs



NNE~ NI '~ vvihn, or n ~ h ~ - 176 40. The conpound
according to claiml1, wherein the conpound is 63-67
or 68. 41. A conposition conprising a conpound
according 5 to any one of clains 1-40 or a
pharmaceutically acceptable;sglt, derivative or
prodrug thereof in an anount effective to inhibit a
serine protease; and a acceptable carrier, adjuvant
or vehicl@. 10 42. TheDconposition gccordigyy, to claim

41, wher€gin said co sition is_fofjnul ateld Tor
adnm nisstjati on tient. .4 he conpositign CH
accor di'ig t i , pein 18 sard <o P om0

conpris an additijonal agent selected fromfn H
i mmunonodul atory aggpnt; an ,antiviral agent; second
i nhi bitor of HCV protease; an inhibitor of another

target in the HCV life cycle; or conbinations thereof.
20 44. The conposition according to claim43, wherei
sai d i mmunonodul atory agent is a-, P-, or 7-interfero
or thynosin; the antiviral agent is ribawyi
anant adi neg or_tel bi vudi ne; or the indibit

anot her ta ge@ﬁ?n HCV life cycle f|s an i
of HCV mer ase, or t ease.
45. Use C ccaordi ng to_gny cl ai ns
1-40, for 4 he manufacture 5f3a nedica
inhibiting the activity of a sewoirne proteagse. 20 46.
The use according to claim45, wherein said
38. The compound according to any one of claims 1-

33, wherein each Rjg9 is methyl; Rys is H; and Z, is:

T'
R' O
~ rl\l/
|

or

=2=2

39. The compound according to claim 38, wherein Z>

/r _OH __OCH;

is:
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protease is an HCV NS3 protease. - 177 47. Use of a
conposition according to claim42 in the preparation
of a nedicanment for treating an HCV infection in a
patient, wherein the treating conprises the step of
adm ni stering the nedicanentlgg_the patient. 5 48. The
use of claim47, wherein the treating conprises the
step of administering to the patient an additiona

agent 4sel echedcbnpBuan beBvRAIBEULEt @1KiAdENt iwhe@Bin the
antiviral agent; _a second inhibitor of HCV protease;
EOMRRYPANILBI PS7 °4f °&néBher target in the HCV life

cycle; or conbinations thereof; wherein the

additional agent is admnistered as part of the

medi cddent AorFoapogisépar abeprdesageaf opmpotbd48ccdhding

e C i i , Wherein_said .
Fﬁnﬁﬁgn§5§|§?o%§a§é§n?]?§ 8¥,a(§b?rg?c§9FﬁF8}#¥ron or
thyapsahlesaatitantievivakiagest psobirhgvahkReof in an
anantadigg or tel bivudine; or said inhibitor of
aMBPREr ef&PGEL VPNt Ot RBNHEYL| Bf 8eEyBRePFStEASENNRBRAL or -

atcHVabebi easeie2) RAkYUBRAASE, QLniEiAl! Oprotease.
50. A nethod of elimnating or reducing HCV

contam nation of a biological sanple or nedical or

| abor gborypguj conpri.sing.the, step_of _
contag%anng égﬁﬁgé%gigai%g °§ ﬁBPetBrcﬁﬁawcéﬂ’thereln

babdr abopys egiibpmeat fowinthagegorposShlinoni a€e8t dbAJLH 04
claim4l. 51. The nethod according to claim50,
Rﬁg?gpﬁ‘said sampl e or equipnment is selected from

bl ood, other body 30 fluids, biological tissue, a
surgical instrunment, a surgical garnment, a | aboratory

i nstrfident The fapppaibign according to claim 42, wherein

said composition comprises an additional égent 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. -

44. The composition according to claim 43, wherein
said immunomodulatory agent is a-, 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,

polymerase, or metalloprotease.

45. Use of a compound, according to any one of
claims 1-40, for the manufacture of a medicament for

inhibiting the activity of a serine protease.

46. The use according to claim 45, wherein said

protease is an HCV NS3 protease.
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garnent, a blood or other body fluid collection - 178
apparatus; a blood or other bodily fluid storage
mat eri al .

- 177-

47. Use of a composition according to claim 42 in
the preparation of a medicament for treating an HCV
infection in a patient, wherein the treating comprises

the step of administering the medicament to the patient.

48. The wuse of <claim 47, wherein the treating
comprises the step of administering to the patient an
additional agent selected from an immunomodulatory agent;
an antiviral agent; a second inhibitor of HCV protease;
an inhibitor of another target in the HCV life cycle; or
combinations thereof; wherein the additional agent 1is
administered as part of the medicament or as a separate

dosage form.

49. The use according to claim 48, wherein said
immunomodulatory agent is oa-, fB—, or y-interferon or
thymosin; said antiviral agent is ribavarin, amantadine
or telbivudine; or said inhibitor of another target in
the HCV life cycle is an inhibitor of HCV helicase,

polymerase, or metalloprotease.

50. A method of eliminating or reducing HCV
contamination of a biological sample or medical or
laboratory equipment, comprising the step of coﬁtacting
said biological sample or medical or laboratory equipment

with a composition according to claim 41.

51. The method according to claim 50, wherein said
sample or equipment is selected from blood, other body
fluids, biological tissue, a surgical instrument, a
surgical garment, a laboratory instrument, a laboratory

garment, a blood or other body fluid collection



- 178-

apparatus; a blood or other bodily fluid storage

material.



