HCV PROTEASE | NHI BI TORS BACKGROUND Hepatitis C virus (HCV), a (+)-sense
single-stranded RNA virus, is the nmajor causative agent for nost cases of
non- A, nowoBohepaiistis. Infection by HCV is a conpel | i ngcmusasohs@Bt h
problem See, e.g., WO 05/007681; WD 89/04669; EP 5381216; Al berti et al.,
J. Hepatology, 31 (Suppl. 1), 17-24 (1999); Alter, J. Hepatol ogy, 31
(Suppl. 1), 88-91 (1999); and Lavanchy, J. Viral Hepatitis, 6, 35-47
(1999). Hepatitis caused by HCV i nfectl onis difficult to treat since
the virus can quickly nutatg ] by ne response. The
only anti-HCV t herapies cuedt B, H EM}JW a,
interferon-a/ribavirin conbination, and pegyl ated interferon- 10a. However,
sust ai ned response rates for interferon-a or interferon-a/ribavirin

conbi nation were found to be <50% &CRGARQUND suffer greatly from side
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serine prﬂt@&ﬁ@ ReB$-91 (199N angl §amahy, d'eV@@I”é%éﬁi i0aP>f8(199P -al replication
and infectivity, aﬁhseca%éded}tﬂié‘{/' ﬁéct@cf Eﬁﬁﬁ@!ﬁ?to%e%ﬁ%c%‘%hé"@i?us‘c@ﬂ gﬁircﬁl fromthe

20fact that mutations 1 n the ye Yever Vi rus pr ot ease decreased
vi ral i nfmuthicwintl gscafethe natugal,lmﬁjtuaﬂtﬁeporet The onlPaac HONAtherapias adrer8yi . USA

87, 8898-89 1 .. It was rmnstra ed .t hat  nut t the active
ot e ot AT Aarbserh o dae Rsir Sy g camentien 2phcneued Mreeliatn i o
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Further, the HCV No53 protease was found acilitate proteolysis at the
comblnatlon were found to be <50% and patients suffer greatly from side effects of these

therapeutic agents. See, ¢.g., Walker, DDT, 4, 518-529 (1999); Weiland, FEMS
Microbial. Rev., 14,279-288 (1994); and WO 02/18369. Thus, there remains a need for

developing more effective and better-tolerated therapeutic drugs.

15 An HCV protease necessary for viral replication contains about 3000 amino acids.
It includes a nucleocapsid protein (C), envelope proteins (E1 and E2), and several non-
structural proteins (NS2, NS3, NS4a, NS5a, and NS5b).

NS3 protein possesses serine protease activity and is considered essential for viral
replication and infectivity. The essentiality of the NS3 protease was inferred from the

20 fact that mutations in the yellow fever virus NS3 protease decreased viral infectivity.

See, e.g., Chamber et al., Proc. Natl. Acad. Sci. USA 87, 8898-8902 (1990). It was also
demonstrated that mutations at the active site of the HCV NS3 protease completely
inhibited the HCV infection in chimpanzee model. See, ¢.g., Rice et al., J. Virol. 74 (4)
2046-51 (2000). Further, the HCV NS3 protease was found to facilitate proteolysis at the

25 NS3/NS4a, NS4a/NS4b, NS4b/NS5a, NS5a/NS5b junctions and was thus responsible for
generating four viral proteins during viral replication. See, ¢.g., US 2003/0207861.
Consequently, the HCV NS3 protease enzyme is an attractive target in treating HCV
infection. Potential NS3 HCV protease inhibitors can be found in WO 02/18369, WO

00/09558, WO 00/09543, WO 99/64442, WO 99/07733, WO 99/07734, WO 99/50230,
1



25N53/ N54a, N54a/ N54b, N54b/ N55a, N55a/ N55b junctions and was thus

responsi ble for generating four viral proteins during viral replication.
See, e.g.woUBI123@¢380207861. Consequently,
attractive target in treating HCV infection. Potential N53 HCV protease

i nhibitors can be found in WO 02/18369, WO 00/09558, WO 00/09543, WO

99/ 64442, WD 99/07733, WO 99/07734, WO 99/50230,

WO 97/ 43310, US 5,990,276, Dunsdon et al., Biorg. Med. Chem Lett. 10,
1571- 15792808630 W1 BI9INRI0 ¢1/48 10, UBIs®08,2 7888unsGedhal LB e, 1EE):
2267-2270 (2000); and S. LaPlante et al., Biorg. Med. Chem Lett. 10,
2271- 2274Cke2000) .. 1 0SUNMMARY 95 79(103; lnaeRrinsh i &., Bzmedwmh Gl xbact ed

di scoveri t clic MRQY i 3-4A
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to other inhibitors,
one aspect,
10Formula (1) wherein R1L is -H,

C]T hli)inhettbhds:lyashd)am kl)dxpe(ﬂf@/(ﬂlﬁcohethﬂrtbfarcyﬂta,in ﬂﬁeﬁpycﬂfc -NH Z- R,

pr ot eases,

cycl @al kyl,
which Ris

‘ease

t he HCV N53 pPOTASI@IBHPPTE | S an

WO 98/ 46630, WO 98/ 17679,

si st ant
and show a prolonged half-llfe in the blood system

In

this invention relates thﬁﬂgﬂﬂfﬂds of formula (1): O RLL W

Cl 6 al koxyl, C3_10

in

iiS.a noie |l ected from C | kyl ,
0D ot BrmoyRtsuatc ey GINSEUE St L AR By K BN B oY 1

nmono-, di proRhsctrhitaity R Istahto@fthaMiHibibad, nd Bdw Pprofor@B®hal T ,theCBm&n al kyl,

G _6 15a|koxy| C2_6 al kenyl, C2 6 alkynyl, aryl, or heteroaryl; and Z is
-C(0)-, -TFgyo-,

10

In one aspect, this invention relates to compounds of formula (I):

Formula (I)

wherein R; is -H, -OH, C; alkyl, Cy_¢ alkoxyl, Cs.19 cycloalkyl, C;_¢ heterocycloalkyl,

aryl, heteroaryl, -Z-R, or -NH-Z-R; in which R is H, or is a moicty sclected from Cj¢

alkyl, Cs.jo cycloalkyl, C;.10 heterocycloalkyl, aryl, and heteroaryl, cach of which is

optionally mono-, di- or tri-substituted with halo, nitro, cyano, amino, C;¢ alkyl, C;¢

15 alkoxyl, C,.¢ alkenyl, C,. alkynyl, aryl, or heteroaryl; and Z is -C(O)-, -C(O)O-,
-C(0)C(0O)O-, -C(O)C(O)NH-, -C(O)NR’-, -OC(S)-, - C(S)NR’-, or -C(NH)O-, R’ being
H, Cy alkyl, Cs.19 cycloalkyl, C; 19 heterocycloalkyl, aryl, or heteroaryl; R, is H, oris a

moiety selected from Cy¢ alkyl, Cs.19 cycloalkyl, C; ;¢ heterocycloalkyl, aryl, and

heteroaryl, each of which is optionally mono-, di-, or tri-substituted with halo, nitro,

20 cyano, amino, C;¢ alkyl, C;¢ alkoxyl, C,¢ alkenyl, C;,¢ alkynyl, aryl, or heteroaryl; A is
N or CH; U is -O-, -NH-, -NH(CO)-, -NHS(O)-, or -NHSO»-; W is -(CH2)m-,
-NH(CH2)x-, -(CH2)uNH-, -O(CH2)n~, -(CH2)1O-, -S(CH2)a-, -(CH2)uS-, -S(O)-,
-SO(CH3)y-, -(CH3)sS(0O)-, -SO2(CHy),-, or -(CH;),SO»-, m being 1, 2, or 3 and n being



C(0)C(0)0-, -C(O)C(O)NH, -C(O)NR -, -0C(S)-, - (S NR -, or -C(NHO, R
being H Cl1 6 al kyl, C3-10 cycloal kyl, Cl1L 10 heterocycl oal kyl, aryl, or

het er oar yWQ 2R1/38518, or is a noiety sel ected from Cl 6 ablm]szoo@@s@m

cycl oal kyl, Cl1_10 heterocycloal kyl, aryl, and heteroaryl, each of which is
optionally nono-, di-, or tri -substitut ed wi th hal o, nitro, 20cyano, am no,
ClL 6 alkyl, G 6 al koxyl, C2_6 alkenyl, C2 6 al kynyl aryl, or heteroaryl;
Ais Nor CH Uis -0-, -NH- - NH( C0) - -NHS(O) or NHSOZ-; Wis
-(CH2)m, NH(CH2).-, -(CHZ) NH, -0(CH -, -S(CH2). -,

_(CH2) 05-, -5(0)-. 5QCH).-, -(042).5@ or -(CH2).502-, m
being 1, 2, or 3 and n being , in whic and T i ndependently, is
-CH or -N; each of Al and A2, inde e‘ndentlyw.ls a noiety selected from
C4_10 cych-dapkiiX iseP-i-8-heHerascYEHealkyl , aryl, and Heteroaryl, each of
which is eptig@nally nono-, di-, or tri- Ssubstituted with halo, nitro,
cyano, amn kyl, G _6 al koxyl, C2_6 al kenyl, C2-6 al kynyl, aryl,

or heteroa‘riﬁl/ onally fused with C3_10 cycloal kyl, C1_10

het er ocycl oal Ky |, or heteroaryl; and Ri is H, halo, nitro, cyano, or
amino, o 15 B mi ety setm@gemm@m Adehndcfily & AKQVR.; SR6r al kenyl
C2_6 al kynyl, C3 10 cycloal kyl, i o het'erocycloal kyl, aryl,

het er oar yf\; angladsh lr@?p@ﬂeIGlYalSkcsﬂhow‘@lsebc‘@ﬂ lkioxy €410 c2cleallgylkeny| | 10and C2_6

oyt G SR TRl e A SRR At 7 ey 00

cycl @al kydupstEnted mﬂhé]rabr oty Eyaab kyino,dr ylalkybrC hatkexplaCy alkamﬂ, @ach of C3_10

cycl oal kyl er ocycl oal kyl ryl ,..and heteroar bei ng optionally
ronon - itk . ST R VT o SESARS: Cht no. Cca 6 al Kyl
C1_6 al k%éroc;@%aﬁwﬁ'aﬁﬂ%f'hete%gﬁ ﬁidmmyh hd&S nlio féyﬁlooaﬂ ddino, diis 4 O

15het er ocyc| oal kyl ryl het eroari/ or opt| onal fy fused with C3 10

cycl oal kyIFlOleUlse?GteﬁéltOé?Qizcy%lhdaq:kdﬁﬂ(oxé( ﬁ2638<|€niﬂe ecr%ﬁék‘fy’ll Ciangycdodlleyla singl e
bond or PR i i nd Z are
bi - val en?C 1ﬁac %c?&&ﬂkyl lu;g)lg |sa|8 gg%dt?le abov [Icﬁ tﬁé gércrgg%l%% tati on as
t hat1oi n winiddTy. daﬂ@rny]abeur@adpelon;dlypnemermeok trirsubdtauttdmith lhalo, Miakecyfaos, exanpl e

the gr OUpamlyoH%?l 6 a?ksy? 1. 6 a oxyl tC}216 al enyl 2 6 alkynyl Cs.10 cycloalkyl, Cy19

heterocycloalkyl, aryl, or heteroaryl, and each of Cs_j¢ cycloalkyl, C;.1 heterocycloalkyl,
aryl, and heteroaryl being optionally mono-, di- or tri-substituted with halo, nitro, cyano,
amino, C;¢ alkyl, C;¢ alkoxyl, C,¢ alkenyl, C,¢ alkynyl, Cs.1¢ cycloalkyl, C;_j¢

15 heterocycloalkyl, aryl, or heteroaryl, or optionally fused with Cs.1g cycloalkyl, Cy.10
heterocycloalkyl, aryl, or heteroaryl; and === is a single bond or a double bond.

The groups assigned to variables U, W, X, and Z are bi-valent. Each of the
groups is presented above in the same orientation as that in which the variable is
presented in the formula. Take for example the group -NHSO- assigned to the variable

20 U, which, as shown in the formula, is interposed between C=0 and R,. The N atom in
this -NHS(O)- group is bonded to C=0 and the S atom bonded to R,. As another
example, the group —C(O)O- assigned to the variable Z is interposed between NH and R
(i.e., -NH-Z-R). The C atom in —C(O)O- is bonded to NH and the O atom bonded to R.

Referring to Formula (I), a subset of the compounds feature that R; is -NH-Z-R,

}? ;‘ZCHg,
25 in which Z is -C(0O)-, -C(O)O-, -C(O)C(O)O-, or -C(O)C(O)NH-; R, is or



20U, which, as shown in the fornula, is interposed between C=0 and R2. The
N atomin this -NHS(0)- group is bonded to C=0 and the S atom bonded to R2.
As anot hewoexanmphsag the group -C(0)0- assigned to the vaciraisk@9msdos7

i nt erposed between NH and R (i.e., -NHZ-R). The Catomin -C(0)0- is
bonded to NH and the O atom bonded to R Referring to Formula (1), a subset
of the conpounds feature that Rl is -NHZ-R, ,ssss CH3 25in which Z is
-C(0)-, -C(0)o-, -C(0)c(o)o-, -C(0)C(O)NH; R2isor Xis 0; Ais CH W
is -CHZ . CS{(I;;H 1 _a- n

doubl e f):lo_jznélS Oogg\_(?g W%Cghﬁf%HgTols d—lgg,HzNOk%O(:ﬂs#gﬁé%W{%(? t hi olg?ol yi
optional |y substituted with hako, Bimino, C1 6 alkyl, or C1_6 al koxyl:; and
each of Rii, Rll, Rv endently, is H, hal o, nitro, cyano,

am no, Cl-6 alkyl, Cil- & % al kenyl, or C2_6 alkynyl, or is a
noi ety selected from C3_t% C yl, C1_10 het erocycl oal kyl, aryl, and
heteroaryl each of Wmch ne %tlo"ally nono- -, or trlsubstltuted wth
hal 0, ni t98bledpadedr Yiki no, 'C1_6 al kyl -1 hwha“ﬁ%wN{&l%plﬂlkbw C2-6

al kynyl, ﬁfoﬁ%olyl%ptlggélﬁrsgﬁétﬁlllted Withq)igfo' 9{991'0' & zﬂl@ﬁdor"@ Qlk@%ﬁlignd:é/a%h%@l kyl,
Cl1 10 het erocycl oal kyl", aryl, or het eroaryl Exanpl es of are

- NH C( 0) OR%t, B, wde(Rvompell@@yhd bl nittandralbi-ag(in),-Giurikyl, Cis

5 alkoxyl, C,.¢ alkenyl, or C,6 alkynyl, or is a moiety selected from Cs_19 cycloalkyl, Ci_19

heterocycloalkyl, aryl, and heteroaryl, cach of which is optionally mono-, di-, or tri-
substituted with halo, nitro, cyano, amino, C;_¢ alkyl, C;¢ alkoxyl, C,¢ alkenyl, C,¢
alkynyl, aryl, or heteroaryl, or optionally fused with Cs_o cycloalkyl, C;.1o
heterocycloalkyl, aryl, or heteroaryl. Examples of R; are -NH-C(O)O-t-Bu, -NH-C(O)O-
10 cyclopentyl, and—NH-C(O)-furyl.
Another subset of the compounds feature that Y is

R; Rii
Rv R~ __N Ri,
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YO Y Y g
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Ri~_N Ry Rise Ny /R
| \W \ N
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Anot her subset of the conpounds feature that Y is wherei n each of

R RH Rv, and Rvi, independently, is H halo, nitro, cyano, amno, Cl 6

al kyl, Ciwo aitksx18, C2 6 al kenyl, C2_6 al kynyl, C3_10 egtiusadoewsq3Ti i O
5het erocycl oal kyl, aryl, or heteroaryl, each of cycl oal kyl,

het er ocycl oal kyl, aryl, and heteroaryl being optionally nono-, di- or
tri-substituted wth halo, nitro, cyano, amno, Cl_6 alkyl, Cl _6 al koxyl,
C2_6 alkenyl, C2_6 al kynyl, aryl, or heteroaryl; and optionally fused with

C3_10 cycloalkyl, G _io heterocycloal kyl, aryl, or heteroaryl. In the above
conpounds, R can be, e.g., in which the nis 1 or 2. In one
enbodi ment, the corfpounds of this invention have the follow ng fornul a:
wher ei n RE| NU, VR.X and Y are as defined above.

1IN~

Rvi Rv

wherein each of R;, R, Riii, Riv, Ry, and Ry, independently, is H, halo, nitro, cyano,
amino, Cy6 alkyl, C;. alkoxyl, C,¢ alkenyl, C,¢ alkynyl, Cs.19 cycloalkyl, Ci_19

5 heterocycloalkyl, aryl, or heteroaryl, each of cycloalkyl, heterocycloalkyl, aryl, and
heteroaryl being optionally mono-, di- or tri-substituted with halo, nitro, cyano, amino,
Ci.6 alkyl, Cy¢ alkoxyl, C,¢ alkenyl, C,¢ alkynyl, aryl, or heteroaryl; and optionally
fused with Cs_10 cycloalkyl, C;.1o heterocycloalkyl, aryl, or heteroaryl.

In the above compounds, R; can be, ¢.g.,

O, (CH2)n CHy)n
@[ {CHa), & 2 j@ ?
},?_ 9] ’ ,?s' AN ’ _'% \N ,

O
YONG"ING S

(CHon o s
NN % o N ,

in which thenis 1 or 2.

10

In one embodiment, the compounds of this invention have the following formula:
OF
o

NH e
N
R o
~ N

L

w

wherein Ry, Ry, A, U, W, X, and Y are as defined above.



I n anot her enbodi nent, the conpounds of this invention have the follow ng

formula: wherein RL, A, U W X and Y are as defined above. 5In yet

anot her ewbadivmsmilis t he conpounds of this invention haveCrhs2609l0569f ng

formula: wherein RLis -H -OH G _6 alkyl, C1_6 al koxyl, C3_10 cycl oal kyl,
C _io heterocycloal kyl, aryl, heteroaryl, or -Z-R, in which Ris H or is a
moi ety sel ected fronlo 6 aIkyI 10C3_10 cycloal kyl, C1_10

het erocycl oal kyl, aryl, “and heteroaryl each of which is optionally nono-,

di-, or tri- SL{Q%hbtthe?l%o\ﬂhﬁéht hal Ebmﬂyuhﬂsoof thi¥ HRRnti HHRE mhec%ll@vvﬁi kyl, C1_6

al koxyl, C2-6 al kenyl, C2_6 al kynyl, aryl, or heteroaryl; and is -C(0)-
-C(0)0-, %Q%C(O)O- -C(0)C(O)NH, -C(O)NR -, -0C(S)-, - C(SNR -, or

-C(NH)O- eing H G _6 alkyl, C3 10 cycl oal kyl, O__io het er ocycl oal kyl

aryl , or heteroaryl; and R2, A, U W X, and Y 1l5are as defined above.

The term "al kyl " refers saturated, linear or branched hydrocarbon

noi ety, such as -CH3 or The ternkSaIkoxy" refers to an -0-(CLl_6

al kyl) radical. The term efers tqgya | {near or branched

hydr ocar bon noi ety that contain e bond, such as

-CH=CH CH3. The term "al kynyl " rePbrs o] | i near” or
Ris A ©
Ak o
w
wherein Ry, A, U, W, X, and Y are as defined above.
5 In yet another embodiment, the compounds of this invention have the following

formula:

wherein R; is -H, -OH, C; alkyl, Cy_¢ alkoxyl, Cs.19 cycloalkyl, C;_¢ heterocycloalkyl,
aryl, heteroaryl, or -Z-R; in which R is H, or is a moiety selected from C;¢ alkyl,

10 Cs.10 cycloalkyl, Cy_19 heterocycloalkyl, aryl, and heteroaryl, each of which is optionally
mono-, di-, or tri-substituted with halo, nitro, cyano, amino, C;¢ alkyl, C;¢ alkoxyl, Cy¢
alkenyl, C,6 alkynyl, aryl, or heteroaryl; and Z is -C(O)-, -C(O)O-, -C(O)C(O)O-,
-C(O)C(O)NH-, -C(O)NR’-, -OC(S)-, - C(S)NR’-, or -C(NH)O-, R’ being H, C,.¢ alkyl,
Cs.10 cycloalkyl, C;_1o heterocycloalkyl, aryl, or heteroaryl; and Ry, A, U, W, X, and Y

15 are as defined above.

The term “alkyl” refers to a saturated, linear or branched hydrocarbon moiety,
such as -CHj3 or -CH(CH3),. The term “alkoxy” refers to an -O-(Cy.6 alkyl) radical. The
term “alkenyl” refers to a linear or branched hydrocarbon moiety that contains at least

one double bond, such as -CH=CH-CHj3. The term “alkynyl” refers to a linear or
6



branched hydrocarbon noiety that contains at |east one triple bond, such as
-CC-CH3. The term"cycloal kyl" refers to a saturated, cyclic hydrocarbon
noi ety, sworloam3exsl ohexyl. The term "cycl oal kenyl " ref @CI/USR008/056937
non-aromati c, cyclic hydrocarbon noiety that contains at | east one double
bond, such as cycl ohexenyl. The term 5"heterocycl oal kyl" refers to a
saturated, cyclic noiety having at |east one ring heteroatom (e.g., N, O,
or S), such as 4-tetrahydropyranyl. The term "heterocycl oal kenyl" refers to

a hon-ar d!h%d hfc}fSéa‘rﬁonrﬁﬁbl‘é{y%hﬁggfdtgﬁe%{)1 Lsﬁ@ﬁé tr ornid”sqlcfl‘% Ed‘ﬁ%bﬂm (e.g., N

0, or S an east one ring Sn as pyranyl he term
"aryl " r eflertsrnt teyaloalkgt octrdton samrmdjcymmnygro@mbommom sudranati c rings.

a5 SLEh, Tl BhSe DTSR PRSI, 8ol BRSPS, PR 1

refers tqnalewqhﬁtcysnﬂaal\glaﬂ@a@laﬁe @csubrmcﬁldamﬁa@ beldhcR@S1.t Niad cee@Nt @i N at | east
one heteroatom (e. Exanpl es of heteroaryl noieties include

furyl, f ume&%clovlﬁ%mb rr@fﬁsﬂté aﬁW‘fa%ﬁdy?Wh? Fo&sty haww%riﬁswne g hesrontgm,
thi azol y'(ﬂ%PM\'f ik 6) Ry Jé‘zﬂfegé{ﬁydrdt]%lrdﬁ%% e%f{ r@éch}’Jameh ogupnel yl and

i ndol yl t'erm “dm no ers ara 15-"NHZ, H (C1_6 al kyl),
or -N(C1 @naarklylat)Q cyclic mOlﬂlYlhyVlng al lkmth riigd kqmyatomdygl @hIqut S) adait oal kenyl ,

het erocycl o r,oc Iken he er.oar ment i oned her ei n
"ot ude” DoTRoR s FELFLERERE RO Ln, BhLlmo ey el G e TR T e

ot her wi semoiRgssividlg®ns dbsibtd aﬂematsc 10isC ¥R hiaplek yf arylyeletal 1haﬂd/d phenyl

het er ocycl oal kyl , heterocgcloalkenyl aryl, and heteroar i nclude, but are

20no® | i riPhe@henyleneqnaphiyhngrhthyless. pyrenydj 4y andphepgpihiy k};]?ﬁ/tlerm C3- C20
cycl oal kY‘lhete%rﬁzpef&X% QQOWNivung%e%%%&@ﬁl%ﬁﬁﬁy ﬁh%athg%lontaﬁlat 2% one

het er ocycl oal kenyl, C -C10 al koxy, I\'; t er oar
het er oar ylletorgatorarte-so N @10(&)0 Faqampleamf @eroml @@Cﬁlm akkygt anvlnﬁlrylanfyl ami no,

di aryl am ﬁ'uo’&:ﬁn é C%‘rg (fllt %rLlp(Slu(l))Ia%(Ei?‘fnlm%azoei h?af%l %I H‘d}ﬁo r 1d1 9/? al kyl'im no,

arylimno foni hal o, thio,
Cl- C10 25@1n&¢bhﬂmla1uuaﬂyll isbmﬁnolﬂlan@hﬁlowlksrhstelnhdmyﬁno”affyﬂss@hialimal of

acyl amn am_no not hi am di no, guanidi ne, ureido, cyano,
nitrg, ‘N%sé\mgé %}kﬁg (dlﬁl ﬁ‘d@?l acyl oxy, carboxyl, and carboxylic
ester. O1 the Qkberik dalk 5 2L AbAKPUBRAJIILENL Bet@dc 1&){1&1 al kenyl , or

al kynyl i ncl ude gll gl?nt eﬁlgbo{y/e reygl %%d subgltl tuen}faés except Cl-Cl0 al kyl .

Oycl oal kyheteregpelosBicrdnyiyl, apdhderoarytmepfidopd hergiat inelods/edtio sybigbiyad andr y| | and
het er oar yl, @30 §1% 1?se Iﬂ% ﬁeéﬂﬁ%d‘otﬁé}%hse"tﬂaﬁsﬁble SRR LR Y AL HiA8L

exenpl ary conpounds hir s ihven
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl, aryl, and heteroaryl include, but are

20 not limited to, C;-Cj alkyl, C,-Cy alkenyl, C,-C;o alkynyl, C3-Cyg cycloalkyl, C3-Cy
cycloalkenyl, Ci-Cy heterocycloalkyl, C;-Cy heterocycloalkenyl, C;-C;¢ alkoxy, aryl,
aryloxy, heteroaryl, heteroaryloxy, amino, C;-C;¢ alkylamino, C;-Cyg dialkylamino,
arylamino, diarylamino, C;-C, alkylsulfonamino, arylsulfonamino, C;-C;o alkylimino,
arylimino, C;-C, alkylsulfonimino, arylsulfonimino, hydroxyl, halo, thio, C;-Cjg

25 alkylthio, arylthio, C;-Cy¢ alkylsulfonyl, arylsulfonyl, acylamino, aminoacyl,
aminothioacyl, amidino, guanidine, ureido, cyano, nitro, nitroso, azido, acyl, thioacyl,
acyloxy, carboxyl, and carboxylic ester. On the other hand, possible substituents on
alkyl, alkenyl, or alkynyl include all of the above-recited substituents except C1-Cyo alkyl.
Cycloalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkenyl, aryl, and heteroaryl can

30 also be fused with each other.

Shown below are 281 exemplary compounds of this invention.
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WO 2011/ 034518PCT/ US2009/ 056937 Conpound 280Conpound 281 | n anot her
aspect, this invention relates to a nethod for treating hepatitis C virus
i nfecti orwOThe/aset1Bod i ncl udes admi ni stering to a subj e®CTius20000898her eof
an effective amount of conpound of forrmula (1) shown above. In stil

anot her aspect, this invention relates to a pharmaceutical conposition for
5 use in treating HCV infection. The conposition contains an effective
anount of at |east one of the conpounds of forrmula (I) and a

phar maceuty cal |y acceptable carfier. It ¢gmay include an_inhibitor of a
target other™t han-KHCV NS3 prote in e HCV life c?{%b,e. , NS5B
pol yner ase, ,MMS4B, or p7. Exanplles  of such agents i , but are not

C
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10cycl obut yl net hy1- 4- hydr oxy- 2- oxo- 1, 2- di hydr o- qui nol i n-3-y1)-1, 1-di oxo-1, 4
-di hydro- 116-benzo[ 1, 2, 4]t hi adi azi n-7-y1] - met hanesul f onam de (WO04041818),
trans- 1, 2woi20t7034318phenyl acet yl - pyrrol i di ne- 2- (' S) - car bo®gIr)UusS2009/056937

am no] - phenyl et hyl ene (WO0401413), and 1- am noadamant ane ( Anent adi ne,
Giffin, 2004, J. Gen. Virol. 85: p451). The pharnaceutical conposition may
al so contain an i nmunonodul atory agent or a second antiviral agent. An

i mmunonodul atory agent refers to an active agent that nedi ates the 5i nmune

response anples of i mmunono ulatory agents includg, but are not limted
to, Nov- s Therapeuti cg Il ne.yW02076490) aﬁfllh@> 125 (ldera
Pharnaceutlcau W05001055) . tiviral agent { 0 an active

agent that kilks a vrru% or suppres es |ts rz;llcatron anples of,

antiviral a ents i RC u but are no ribaviri/n drn
|nterferonegﬁmQ§% | &t ed nterfem;hiwgh ot ease 1q;mmgpb uch as
2-(2- {2-cyclihe -[ (pyrazi ne-2 1)-am no] -ac ¥I I-

3, 3-di nmet hyl - butyryl)-oct ahydro-c clope ﬁkc]pyrrole 1- car boxyl acid (1-
cyclopropylaﬁ:ﬁ’IF}B‘B%P&]1 P-butyl) - anl ‘g evir Verte%8PH&FW€ngticals

Inc., W020 8369)

3 [2 (3- urer do) - 3, 3 butyry1l] -6, Kh 3-azabi cycl of
O]hexane-‘-r. poxylic acid

(2 carbannyl 1 cyclobut yl met hy1- 2- o o e hyI 15an1de (Bo eprevrr

Scher i ng- Ploug eHE ﬁﬁ Instrtute and 4-f | UOk.On _ﬁ\v
1, 3-di hydr A%r e2- ar boxyl t butox amgd§ | &m'noY
cyclopropane&ul I nlnocarbonyl- i xo 3 16- di azata iicyc 14. 3 0.04,6

] nonadec- 7- e ter (ITMN191, In ne Inc., US2005/0 67 18).
20AI so wi t hi O@H réé%e of this izVEW Wﬁﬁfrs the use of CSTRH dbnposi tion

for treating HCV infection or or the manuf act ure of dlcanent for the

treatment. " details of re enbodlnent L hei nvention are

set forth in # scription belomul r features, objed nd advant ages
f

of the inventiqn will be apparent fromthe deﬁcrrptron an ronrthe,clarns

25DETAI LED DES NGB BN The conpﬁﬁﬁés 0 thls |nvent|o
synt hesi ze o) rEVaIIy aval | @l art |ng mat exrd theE% wel |
known in the<ﬁr exanpl e, ones ck pare the ,&ﬁ5&m this
invention via the route shown in Schenme 1 bel ow
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Xi As illustrated in Scheme 1, nmulticyclic conmpound (i) is first coupled
with N-(t- butoxycarbonyl)-L-proline (ii), followed by nethylation, to form
i nt er mediwiDeo(1a3d18 Sinternmediate (iii) is deprotected POTSaW9ASEIRE

N- but oxycar bonyl group to produce N-free conmpound (iv), which is coupled
wi th carboxylic acid (v) to afford internediate (vi). Internediate (vi) is
hydrol yzed to give acid (vii), which is coupled with am ne conpound (viii)
to provide pyrrolidine conmpound (ix) having two term nal al kenyl groups.

| nt er medi (i x) undergoes ol efi metathesis in th esence of G ubbs’
cat al yst tayﬁaf ord desired rrac%c’)%@;@onpound (x) .We bond of
macr ocycl i csarl?; (xi) can be furt hydr ogenation in fl edpresence of

| L

Pd- C to obtai nfsat urat ed- macrocyclic ousgd (xi). 4 Sch £ 2 and 3
bel ow il | ustratie, twog &Lernative syn MOt es to the ¢ @gs~pf this
009/ 056937@6‘3}19V 03

S. Nr

i nvention. Schewgy2< WOR2011/0 TBPETIU
|1y include steps; her before
or after the st&p escribed specifically in Schemes 1-3, to add or renove

met hods déychi’ anove may al so addi
sui t abl e pr ofewopoung 13gr oups i n or @empbandul¥7i mat el y al | olorspyaunkdd§Bs of the

desired conpounds., In addition, ]
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vari ous synthetic steps may be perforned in an alternate sequence or order
to give the desired conpounds. Synthetic chem stry transfornmati ons and

prot ect i ‘yogrous43met hodol ogi es (protection and depr ot ecPCO)S200905a987 i n

synt hesi zi ng appl i cabl e conpounds of forrmula (1) are known in the art and

i nclude, for exanple, those described in R 10Larock, Conprehensive O ganic
Transformati ons, VCH Publishers (1989); T.W Geene and P.G M Wits,
Protective Groups in Organic Synthesis, 2nd Ed., John WIley and Sons
(1991); Lo eser_and M Fieser; ieser and Fleser's : for Organic
Synt hesi s, » ) 7 ncycl opedi a
of Reagents fo¥—€rganic SyntheS|s, n VVIey and Sons“( ) and

subsequent edi Rions thgpeof . Ies 4281 bel ow pr
descri ptions OLéﬂ Wl ary conpou zﬂiimere act ual

The conpogﬁdqu tigqned herein g@%* °a non-aronaiigjﬂ@': e

asymetri ¢ ceéntt hus, they carP ot S racenate Ad" c m xtures,

single 5enan@&gﬁﬁﬁ@15qnd|V|dual dicasipsiugerer s, di ast er eofmpdundTis)t ures,
tautoners, and cis- or trans- i someric fornms. Al such_isoneric forms are

cont enpl at &d)
possess the f
The conpounds gescri bed above incl he goppounds thensglves QSOME|| as
their salts, pro r h)égd solvates f gfable A sal(ﬁ;ﬁmr exagple
can be for NQi§ n an ani on a {g tTvely char qégr am no)
on a conp fof la 15 (IfT' uet b ani ons |n hi ot e, bronlde
i odi de, sulfate nltrate phosphate, citrate, nethanesulfonate,
trifluoroacetanBounddéfate, nal at eCoMpeyhtd tartrate, FURRAUERAdSOgl ut amat e,
gl ucur ona iﬂ Iact.t gl utarat e I.nd naleate Li kew sg;, a salt can al so be
formed bet weep'alch tion and a negat “ y charged group{e: car boxyl at e)
on a conpound o °fornula (). ./e cations include>~segram i on,

potaSS|un1|on gnesiayh i on, cal ci &m i ong qud an 20amorf a$ i)gp such as
tetranet hyl a \Vniﬁgfﬁﬁ\VThe conpouﬁ?%jf§i%ﬁﬁwula (1) dﬁwﬂH e

exanpl e, the of formul as sh above may

al ;-nflguratlons (rmHt. o (11)
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al so include those salts containing quaternary nitrogen atons. Exanples of
prodrugs include esters and other pharmaceutically acceptable derivatives,
whi ch, upwo 2admi3miistrati on to a subject, are capabl e of ppr@s2@9N§9ATt i Ve
conpounds of formula (1). A solvate refers to a conplex fornmed between an
active compound of formula (I) and a 25pharnmaceutically acceptabl e sol vent.
Exanpl es of pharmaceutically acceptable sol vents include water, ethanol,

i sopropanol, ethyl acetate, acetic acid, and ethanol am ne. 31 Al so

within the scope of this inventy is met hod of tr‘ﬁwi i nfection by
adm ni ster fective anou (AN %r nore of the
formula (1) tb ) atient. The term-¥t¥reating” or "treat

podunds of
y mit® refers to

admi ni stering §he conpoynds to a suBject, owh@ has HCV i nfegti o, 2@° synpt om

of it, or a prQqu lqgien toward i t§, v he 5pur pose tiﬁq& &

t her apeut i c .eff &c¥,&e''g. 7 to ¢ MebPeXe, alter, atf%p%{gg iorate, or

prevent tQE BCY

tion, the‘sympt it, or the predi ftion toward
it. The term"an effective anount” refers to the anount of an active
conmpound of ¢PMBOUNdVEAt i on that | SoreauidEd to confer aCemeruwrgddadi c ef f ect
on the tr d subject. EffectFr doses will vary, a ized by those
skilled in N depending o S i yd, route of
10admi ni strat ¢ exci pient usage, ~and the possibility g
ot her therapeutic trgatpent. he co pnds of this J-Qventd 6R° can
remain in the Bi%?@ M§?gn1at an eff bt evel for a pr ?%ériod.
Thus, the é s can be adn?qhgﬂgP at an effecthy@g%ﬂb t once a day
to conferthe t utic effect. 015 ctice the nethot he present

i nvention, ac&ﬁﬂ&ﬂﬁh%bon havi ng OpS nBbulPI B conmpounds of,this4ijpyention can

q

be adm ni stered parenterally, orally, nasally, rectally, topically, or
buccal | y. le "parenteral"jal Qsaw)herein refers o|§uiﬁwtaneous,

i ntracut aneoug, ravenous, intr War, intraarticufaf Y hAtraarterial,
intrasynovial ,Tihtrasternal, intrathecal, intralesional, Jor®intracranial
injection, as el any suitabl g nfudi B technique. |y . jAlerile
i nj ectabl e conp®ysy tAoft can be argol uti o' stispensiontin M oxY ¢

par ent er al I'yyaecept®’bl e di | uent Foll soPveN, such as a~spl'nt® on\i n

1, 3- but anedi ol . g the acceptabl e vehicles and sol vent S“thHat can be
enpl oyed ar eCompoinddl’2 wat er, Ri n§empsusbliti on, and i sGeropeundd@di um
chl ori de s¢o

In additiong _fixed ofls are conventionally 25enpl oyed as
a sol vent @ di ng nmedi um O, @ nt hetic m)no- | di «!jb cerides).
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Fatty acid, such as oleic acid and its glyceride derivatives are useful in
the preparation of injectables, as are natural pharmaceutically acceptable
oi l's, sucwOastigli3#se oil or castor oil, especially in thecT/gsetnozeet hyl at ed
versions. These oil solutions or suspensions can also contain a |long chain
al cohol diluent or dispersant, carboxynethyl cellulose, or simlar

30di spersi ng agents. O her commonly used surfactants such as Tweens or
Spans or other simlar emulsifying agents or bioavailability enhancers

whi ch are_comonl {, used in the_manufactwre of phar ticallyy acceptable
solid, IidqQid,, or<other dosage Y0l el al so be ugggfaqgjggé’purpose of
formul ati on. A;co‘»;--osition for oral admnistration can b y orally

. e

accept abl e dosgge forg;bncluding capsul es, tgblets, enul s} gns and Aqueous

suspensi ons, d el and 5sol ut/ipng,. 1 | \%he case of 7 conmonl y
used carrigigwyh é"l aCtose and_gpinTskal'ch’ Lubricatimgsg&yts, such as
magnesi um St gat at e, Nare al so typi aEﬁ ed. For oral admni ation in a

capsul e for useful diluents include [actose and dried corn starch. Wen
aqueous suspefBPOHY I8¢ enul si ons &eewawd Hi2st er ed or al | §ompHiaddésdi ve

i ngredi entsan be /suspended or rghssol ved in an oily pps bi ned with
emul sifyin Q&-ending 10age Ny esired, certa ; i
flavoring, or~eeforing agents can dded. A nasak~aerosol or

i nhal ati on comp siti@m¥ﬁan be prepaﬁﬁd acgoxgh ng to techriques MBQP known

in the art of twcal formul mImOorvexanpl e, suéﬁkﬁw ogi tion
can be prepatedias 4 sol ution i#lﬁagkge, enpl oying b hvaleolol or other

sui tabl e presef s, absorptiom p rs to enhante°br ability,

fl uorocarbong,, 19%s4 150t her solegh%g&kpgﬁor dispersiqgmﬁgﬁmhgggnomn in
ounds

the art. conposition having ne or nore active co of this

i nventi on ¢gn al sq be adninistersd in the form of syppositories for rectal
admi ni stra%@ The carrier~iw-£hg pharmaceut i cal ) eQpPSi tion nust be
"acceptabl e" Wt he sense that it “&~6onpatible with the lagtyve ingredient
of the conposithon (pa °preferab|y,%capabhpqggof stabilizkmg the acpive

f S

i ngredient) an €l eferious to iﬁhwﬁm ﬁg%i;o be treat
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or nore solubilizing agents can be utilized as pharmaceutical excipients
for delivery of an active conpound of this invention. Exanples of other
carriers woebuds4:8l | oi dal silicon oxide, magnesi um st eRCAUS2000054987 0se,
sodium |l auryl sulfate, and D&C Yell ow # 10. The conpound of this invention
can be used to treat HCV along with a second 25anti-HCV agent, such as an
inhibitor of a target other than HCV NS3 protease in the HCV |ife cycle, an
i mmunonodul atory agent, and anot her antiviral agent. The compound of this

i nvention dt second anti-KQ¥ agent/can be adm !’lred oncurrently or
at differggp[itg§> For concurre selidpi)st rati on, the Ke) admi xed t o
forma singteypfll, or prepared as darate pills. These¥wd agents can be
each used at 30suchoeahlanount that t obakh HOf both is r gni ged by a

ski |l ed artis%ﬁ?&ﬁ” festive for trggﬁﬁﬂ v The COWPOUE§}W’ Wiy

i nventi on dgs%rioBed above can b %W%fﬁﬁi arily screened\Mg heir efficacy

in treating °"HCv¥ iAfecti on by anan’f ssay (see Exanpl and 283)
and then confjkpRfhdayeani mal expet%ﬁ@9&§1ﬁnd clinic tri@spofkiheg mnethods
will also_be apparent to those.o ordingry skill in the ar? The specific
exanpl es b i not

limtative of [t ), arsoever.
Wt hout furthef €l aboratj on, welleved t@at one skil ed |n th% art

can, based on tje de dﬁ( tion hereln 33 t he present‘ to its
pﬂbrgbatlons (}Wh é;ﬁiére herehy | H r oWat d by
tirety. 10 ‘b Synt hesi s of

full est extent, I

reference inJ)f tEe|r

{4- Cyclopropanesu f onyl am nocar bony 1 2, 15- di oxo- 1842- 4-

trifl uoromet Agmp@hdry?) - benzol 4, SFbHK©F@1%XU]pyrlnldln Gorypaped 208, 16- di azat

ricycl o[ 143, 0. 04, 6] nonadec- 14- y carb m c acid cycl gpentyl__ester
( Conmpound ) »\bcynd 1-3 was o wared from comn avai |l abl e
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%NHE/QOO XOINH?KOO INHEJKOO
Compound 202 Compound 203 Compound 204
o A D Lo
(o] #~0 O, Z 0
q 0 °\\s/° % o & % o & F
e S e CoNride v
/oTNHé/kOO %‘/NH{kOO /OTNHé o°
o = o = o =
Compound 205 Compound 206 Compound 207

e T T
F o/zzﬁj/"” i N:/\\S//W Q\%NH N:/\\S//;V O\CN)\“/NH N:/\\S//
%NHE o O/o\[c]:NHé/koO %(NHE [

Compound 208 Compound 209 Compound 210
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15but oxycar bonyl am no- 2- vi nyl - cycl opr opanecar boxylic aci d et hyl

the route shown below HP >rLi OH>1 MeOH THF O,
DVAP, CH2ED20111034518 SOC 2H2N

Compound 211 Compound 212
F F
"D T O
| # 0 | Z 0
% ) °\\s//° N 0 °\\S//o
e B e e B
NHz\é/koo YNH{kOO
H o ¢
Compound 214 Compound 215
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c: o e 9 o o/\\s/o
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i
J O

Compound 217 Compound 218
Q F J F
F F
oo A oo

Q o \f o ox\sio
N NH NH/ \V }hw NH/ \V
O/O\“/NH Oo >r0 NHé Oo
o o
Compound 220 Compound 221
O s O o
| |
% o &/ a o
%/NH NH/ W N NH NH/ \v
>r0jcl)/NH\§/goo >rojorm-|5 00
Compound 223 Compound 224

N

2

"o H2N, sV HATU, Dl PEA,
PCT/US2009/056937

F

F |":o

Y AV
%N” NV
o
>(Oj:)rNHé o
Compound 213
F AN
o]
F
)
Z 0
% 0 °\\S//°
\/’L NH NH/ V
o]
XOINHé o
Compound 216

E
Y

4 [o] CKS/O
QW/NH NV
/oTNHE/koO
6 &
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MeOHHCI O "O NNSC7 1-21-3 To a sol ution of

1-t - but oxycar bonyl am no- 2-vi nyl - cycl opr opanecar boxylic acid ethyl ester
(0.34 g, wo2ermmsky18i n THF (5 nL) and nethanol (5 nL) wagCadde9InseI37
20suspension of LiOH (0.13 g, 5.3 mol) in water (1.4 mL). After being
stirred overnight at roomtenperature, the reaction was quenched with 10%
HC1 (2 nl) and the solvent was renoved under vacuum The resultant solid
powder was washed with water (10 nL) to give conpound I-1 (0.27 g, 90% . M
mz 249.9 +23% 1H NVMR (CDC 6 35 (brs, 1H), 5.71 (m 1H),
5.29 (d, J°=(IT W Hz, 1H), 5.12°(4> 10.2 Hz, 1H); 52.14 (m 1H),
1.87-1.65 (m 1FD 1.58-1.41 (m 1) ° 1.43 (s, 9FD sol ution of
conpound -1 52 9,52 3 mol), 2-fiH7 aﬁé%gnzotriazolxﬂ y1) - o p

1,3, 3-t efr anit vE U o i um hexaf | u d5phat e nethananfaﬁu FATY, 1.74
(1.39 g, Mﬁb n CH2C12 (40
1 hour, foIIo w addi tion

: 4.6 Mol aﬁd dlnethylananpg
of 5cycl opropanesu am de (0.57 di i sopr | et mne (1.81
m., 14.0 nmo mpml&2%e8 dlazablcycgﬁ?gmﬁlg?gndec 7-ene ?@X%Bm§¥5$1 7 mol )

roomtenperature

over 15 m dukes. ter the reactd bn,m re was stirred at rdpomtenperature
over ni ght, vent was renmpvéd] vacuum The €@ was purified
by silica gel dfunn Gghi,omat ogr aphyqt o glve Qpnpound 1- 1 g, 66%. M

Mz 353.1 (M-+23)0 M? 10" ( CDC13)) 698754 br s, 64-5.50 {m 1H),
5.30 (d, J(= 1740 5.6 (d, (JO—N% \%b 2, 95 2.8 i Bjév K
2. 19-2. 10005 15, D 93-1.88 (f) M) (s OH) | ;ng.ﬂvvsiﬁq ),

1.32-1.23 (m 2H), 1.15-1.00 (m 2H).

Compound 229 Compound 230 Compound 231
F (Y b
{ \ N 1) | NS C\ / \
| ; Z 0 'S | N\
4 o AL /
o]
O\(XFNH N:/\\S/W %"H vV A o ‘/\f
NH/L [o] /OTNHE/&OO OW/NH NA W
Xo\(l)f T o o = O/O\"/NHE/ILOO
o £
Compound 232 Compound 233 Compound 234
a 4
T 3 A < ® - ®
v v
3 g &L % \/ % \
B Dty p S s
E*(NH:/koo NH/’L o " NH/L o "
o ¢ >rojc]: i ° O/ojc],/ i °
Compound 235 Compound 236 Compound 237
/S 1 N /S | N /S 1 N

Compound 238 Compound 239 Compound 240
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To a solution of conpound 1-2 (0.50 g, 1 5 nmmol) in MeOH (8 nL) was added
SOC12(0.26 g, 2.2 mmol) at roomtenperature. After the reaction m xture was
refl uxed wo2ofion34si8hour, MeOH and SOC12 was renpved und@CTSCepa5693he
residue was triturated frompentane and filtered to give internediate 1-3
as an off-white solid (0.32 g, 91%9. MS mz (M++1); 1H NVR (CD3COD) 6
5.77-5.65 (m 1H), 5.43 (d, J = 17.4 Hz, 1H), 5.32 (d, J = 10.2 Hz, 1H),
3.06-2.97 (m 1H), 2.45 (dd, J = 17.4 Hz, J = 7.8, 1H), 2.16 (dd, J = 8.0
Hz, J = 7. , 1.75 (dd, 10.AHz, J = 7.8 .32-0.86 (m
204H). 25 ound 1 was prepalfel a the route shd oW A
sol ution of no- benzof uran- 2-ca b8xy| iC aC| d am de ( /0‘0 g, 5 7 mmol)
and pyridine 1rr1_,ojog p26 Mol ) in T 2 }s% 10 min
To the result wihon was slowlﬁi%' hyl'y henZoy

chl ori de (1 &kgo .1 mol). Thém °t eryper at ure wa@roﬁ;ed t® room
terrperatureoa m xture was 5stirredfor 12 h. After the s6lvent was

renoved unde{j E&Hﬁ% pressureI o Q%Tpﬁérﬁlﬂ&gg solid vvascgrﬁglu%ﬁ?gg washed

with water, alr-dried to g, 96.0 ¢ 349.0
(M++1) . { \ s.us sion of 1- 4 (@19, 55 mol) and_ I\L (13 nL) in
Et OH (25 rrLj eated at 85C for | After cooled, t ture was

acidified and &hen 10Ef QH was renpvgd. The crez,sul ting soI was q,(\)l | ect ed,

filtrated, ms%w%ter and (N)YNH / l\gw/
00 NH 00

Rt e oy
Compound 244 Compound 245 Compound 246
Q. y
i SN &
Z~d [ e S)\KNIQO\
o] /
L ON?S//W R o °\\ Q ° N
jYNH/KOO QW/ NH W [H/NH /S/7v
H OTNH ‘/k o /L T NA
T i

Compound 247 Compound 248 Compound 249

o &S AN 0 o\f AN 0 °\\S/°
O\( Vot W LN G
NH NH o] NH o
ohe YT T
Compound 250 Compound 251 Compound 252
F
N\
\%v N F | # 'O | NS O
A r g
Z 0 /0 q\ [o] °\\5/° o,
(NN/NH e MNH 0 N?s{)v
O/OINHE 00 YNHE/gOO
I i
Compound 253 Compound 254 Compound 255
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dried to afford 1-5 (1.71 g, 95.0%9. Ms mlz 331 (M++1). A sol ution of
-5 (1.71 g, 5 2 mmol) and excess phosphorus oxychl oride (POC13) was

refl uxed worop/dseiiBs. After cool ed and t horoughly concemrCraiSea9/ 054987 m xt ur e
was subjected to extraction with nethylene chloride and 10% sodi um

hydr oxi de. The organi c 15l ayer was dried over My504, concentrated, and
crystallized from CH2C12 and n-hexane to give conpound 1-6 (1.49 g, 82%.
M5 nmlz 348.8, 350.9 (M+1); 1H NWR (CDClS) 6 8.70 (d, 2H), 8.34 (d, 1H,
7.82-7.75 ! 7.57 (ddd, 1H) To a suspensi on_of
boc-trans-y L- proline (0 O 3 mol) in ) was added
t-BuOK (0.82 gq 5.1 \/I) at 0C’ Af er th(g //cxture was aI Iq\ovved t 0, Z0warm t o
roomtenperatur()\g,n. S/l\{7red for M%H nd 1-6 (0 8 §\Q7‘rol)
was added SLT\M t&19C. VStirri vad, do i'nued overni gt 2t hane
(1.02 g, ) s added and thd_reacyion mxture was i t rr d at room

t enperat ure for additional 30 m nutes. The reaction m xture was neutralized
to pH 6-7 by“aopsuE28queous sol ugoﬁlﬁo‘érf?dzgubj ected to eXPPARLiZ8A with

met hyl ene ch O,I,’I The organi c Layer/25was dried over_ M 0@ evapor at ed
under vacuuy pur|f| ed by SI/@%\;@ col um chro @ graphy to give
conmpound 17 ( g, 860 . M5 n12°557 8 (Mrgl); 1I- (CDC13 H 8.63
(d, 2H), 8. 28 ( mi ﬁvso 7.74 (n(}%F&

To a sol utig nwofl ound17(1 13 %

50C12 (1. 21§, 19°8 ) at room e

(d, 2%0 Ve da _1H) .
H§8|) in N@omvﬁg )" JE@ added

ure The reacti ure was
refluxed for 301 hour,, and MeOH and 50C12 were renoved. The resi due was
triturated |ﬁ°fﬁﬁ?ﬂn§r¥é9 The suspef8MBAY K% i|tered to GPUROWSHBOUNd 1-8 as
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e
F 7 0
0\ (o] O\Jo \ 0\
NH NH/ W " 0 N
>’/oj]/NH{Loo NH/%/ NV
o = >ro?])/5 o
Compound 271 Compound 272 Compound 273



To a solution of HATU (1.12 g, 3 0 mml ), 1-hydroxybenzotriazol e (HOBT,
0.41 g, 3.0 mol), 1-8 (0.86 g, 1 9 mml) and

2-t - but oxWyoantigisyitam no- non-8-enoic acid 5(1.21 g, 1 9 memiyS2e00/0893TC12 (40
m.) at room tenperature was added N- net hyl norpholine (NMM 1.02 g, 9.9
mmol ). After stirred overnight, the m xture was concentrated under vacuum
The residue was purified by silica gel colum chronatography to give
compound 1-9 (1.03 g, 73%. M5 mz 711.3 (Mt+1l). To a solution of conpound
1-9 (1.01 g, 1, 4 ) in THF (20 _ni added 100.5 )
mml ) at rag erature. Aftewovernl ght, -@
was neutraliz by 10‘V ECL to pH <q¢/ and c neentr at ed uné
resul tant residu § tered and he ter to g| v[e‘)\c( l-10
(0.91 g, %9%/&50 7 6 73(%043%,),4 (0.12 g, 1. 2] ad ed to a
sol ution oRpA 1-3 (0.28 g, 1), HATU(C. . rrrml) HOBT
(0.08 g, 0 6 nmol) and conpound I-10 (0 09 g, 0.4 mmol) |n CH2C12 (10 m.)

at room t enpePHPANE 27Af t er st | rre@og\?@ﬁlffﬁ%‘fﬁt the reactYRPFHM™ P e was
concentrat ed under vacuum The residue was purified by silica gel colum

chromat ography to give conpound |-11 .10 g, 85%. MS rﬂz 921.3 (M++1); 1H
(s, 1H), 8. , 8.26 (d, 1H), (d, 2H),
, 7.54-7.47 7.11 (s, 1H), 1H),

NMR ( CDC13) N’LO

7.73-7.64 (

5.88-5.70 (m 538525(m 2 51;6 }d 1H), 5~ O(m 2H) 4. 60
(dd, 1H), 488 ﬁ’;\ssz) 4184 , 2. 98- 2. 8

(dd, 2H), - ('T‘h 1. 56 QP 1.28 (s, .

2H). To a@(o u ion conpound |-c11 g, o 11 m@rﬁ(i" 212 (10 m.)
was 25added Hovey a- G ubbs 2'1(35 nyg, 0 056 mMml ) at roomYe rature under
N2. Then, th€ompagikli26i m xt ur e wa€osipbundti8at 40C for 2dothpdumd@adry out

met at hesi s cyclization. The reaction was quenched and the reaction m xture
was purified R | umm chromat‘gg;,naphy

/ \
E Z~d S)\WN\

; ion m xture
der vac m The

N o) O\S/O
NH o
EI I 0
O
o)
Compound 280 Compound 281

In another aspect, this invention relates to a method for treating hepatitis C virus
infection. The method includes administering to a subject in need thereof an effective
amount of compound of formula (I) shown above.

In still another aspect, this invention relates to a pharmaceutical composition for

5 use in treating HCV infection. The composition contains an effective amount of at least
one of the compounds of formula (I) and a pharmaceutically acceptable carrier. It may
include an inhibitor of a target other than HCV NS3 protease in the HCV life cycle, ¢.g.,
NS5B polymerase, NS5A, NS4B, or p7.

Examples of such agents include, but are not limited to, N-[3-(1-

10 cyclobutylmethyl-4-hydroxy-2-oxo-1,2-dihydro-quinolin-3-yl)-1,1-dioxo-1,4-dihydro-
116-benzo[1,2,4]thiadiazin-7-yl]-methanesulfonamide (WO04041818), trans-1,2-di-4-
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to give conpound 1-12 (30 ng, 31%. Ms: mz 893.3 (Mt+1l); 1H NMR (CDCl3) 6
10.39 (s, 1H), 8.59 (d, 2H), 8.21 (d, 1H), 7.77 (d, 2H), 7.69-7.57 (m 2H),
7.46 (dd,weQaH)o34:1820 (s, 1H), 6.12 (s, 1H), 5.69 (q, 1lIFCT/US2d08/066$37 1H),
4.97 (dd, 1H), 4.81-4.68 (m 2H), 4.28-4.07 (m 2H), 2.96-2.49 (m 3H),
2.30 (q, 1H), 1.96-1.12 (m 14H), 1.08 (s, 9H), 0.96-0.82 (m 2H). To
a solution of conpound 1-12 (30 ng, 0.034 mml) in MeOH (10 i) was added
5% Pd-C (5 ng) at roomtenperature under N2. Then, the reaction m xture was

Sstirred YRRl EALRGSNdRE- 2&?9%&%‘_&9?&1@%{ &&9&1@1&%‘%@@64@1@1“3) 6Qqpsi for 4

h. The reactlon m Xture was ltrat'ed and purified col umm chr omat ogr aphy
to give c@mp@ztdadlama(lqeﬁﬁemghn%@l)fﬁn N804 GesIGrd. 3(3\/@411)) The! NMR (CDC13) 6

10. 79 1 7.75 (.d, . 2 . 64 2 7.46
(d. 1H§ S p}jaﬁac(eutlcaiﬁémp(ga@f n%ag/ a%sfl_éont %’hﬂ( no ﬁ}lla%)_r%Hége(nr?nor azﬁ%cr)‘rﬂddf ?I:l)8 (m

2H) , 4. 12antiRirallagnt. &nﬁﬂﬁ&@&odﬁwo@'ﬁgenﬂre%s& SGac(ivg agdBtHhat rﬁ&iizﬁwﬂml e 2-141:
Synt heses, of Conpound

é Each OI%%CO ounds 41 was | 6Par edin a
mannér si MUK TEwORYo Bk pf iuBuTomglaiasy agents m@aﬁf‘p Hrige 50t IRt gg3. 3
(Mr+1) ]{H Wmmaos@héﬁpéﬂﬂcg Fnc %02@76530)(an IW?‘DZS &ickd (d 1H), 7.73
(d, 2H), & 7 (s, 1H), 3 (d, 1H), 4.77 (dd,
1H), 4. 49Pl(aanacm)lcal ns5V\(Qﬁ50 H)SS) 4Am3n*(lmal aggnt r@er@m m ‘WVQ agengipt 1. 99-0. 91
(m 30H). "kills a virus or suppresses its replication. Examples of antiviral agents include, but are

not limited to, ribavirin, ribamidin, interferon-a, pegylated interferon, and HCV protease

10 inhibitors, such as 2-(2-{2-cyclohexyl-2-[(pyrazine-2-carbonyl)-amino]-acetylamino} -
3,3-dimethyl-butyryl)-octahydro-cyclopenta[c]pyrrole-1-carboxylic acid (1-
cyclopropylaminooxalyl-butyl)-amide (Telaprevir, Vertex Pharmaceuticals Inc.,

W002018369), 3-[2-(3-tert-butyl-ureido)-3,3-dimethyl-butyryl]-6,6-dimethyl-3-aza-
bicyclo[3.1.0]hexane-2-carboxylic acid (2-carbamoyl-1-cyclobutylmethyl-2-oxo-cthyl)-

15 amide (Boceprevir, Schering-Plough Research Institute, W0O03062265), and 4-fluoro-
1,3-dihydro-isoindole-2-carboxylic acid 14-tert-butoxycarbonylamino-4-
cyclopropanesulfonylaminocarbonyl-2,15-dioxo-3,16-diaza-
tricyclo[14.3.0.04,6nonadec-7-en-18-yl ester ITMN-191, InterMune Inc.,

US2005/0267018).

20 Also within the scope of this invention is the use of such a composition for

treating HCV infection or for the manufacture of a medicament for the treatment.
The details of one or more embodiments of the invention are set forth in the

description below. Other features, objects, and advantages of the invention will be

apparent from the description and from the claims.

25 DETAILED DESCRIPTION
The compounds of this invention can be synthesized from commercially available
starting materials by methods well known in the art. For example, one can prepare the

compounds of this invention via the route shown in Scheme 1 below:

30
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Conpound 3: MS: niz 823.2 (Mt+1); 1H NWMR (CDC13) 6 10.38 (s, 1H), 8.53 (d,
2H), 8.16 (d, 1H), 7.73 (d, 2H), 7.61(m 2H), 7.41 (m 2H), 6.13 (m 2H),
5.69 (q, WH)20112845188 (dd, 1H), 4.78 (m 1H), 4.55 (m 1PCT/Us2e09/066937 1H) ,
4.19 (m 1H), 2.89 (m 1H), 2.78 (m 2H), 2.52 (m 1H), 2.23 (q, 1H),
1.96-0.84 (m 15H), 1.90 (s, 3H). Compound 4: Ms: nmlz 882.3 (M+1);
1H NWR (CDC13) 6 10.47 (s, 1H), 8.64 (d, 1H), 8.52 (m 3H), 7.70 (d, 2H),
7.44 (dd, 1H), 6.07 (s, 1H), 5.63 (q, 1H), 5.01-4.73 (m 3H), 4.07-4.01 (m
2H), 2.90-2.22 (m 4H), 1.97-1.09 (4Bhehé). 0.94 (s, 9H), 0.90-0.88 25(m

1H). Compound 5: Ms: niz 8402(|\/H+1 1H NMR (CDC13) 6 10.42 (s,
1H), 8.64- 8.47 (m 4H), 780(d 2H), 7.5 727(m 2H) , 5 (s, 1H,

5.69 (q, 1H) .23 (d, 1H),-5"02 (dd 1H) ,~4. 84 (dd, 1H), %53 (d, 1H),

425411(m , 3@,\4z>§ 932150(m 4H) , 1.92-0_.\083(m 16H). 30
Conpound 6: m z +1) 1H (Nvm( 1376 *0. 48/ (5, 1H), 8.63 (d,
1H) , 862848“3'(’m 3H), H( d, 2 -7.40 (m 1H), ¥6.16-6.14 (m 2H),

5.73 (q, 1H), 5.04 (dd, ;J,H) 4.85 (dd, zb ¢ 4.55 (s, 1Hy~4. 51 (s, 1H),
4.15 (d, 1H), 2.93-2.89 (m 2H), 2.77-2.22 (m 3H), 1.95-i.85 (m 1H), 1.79
(s, 3H), 1.76-0.83 (m 15H). 5Conpound 7: MS: mz 839.2 (M+1); 1H NWR

(CDC13) 6 10.39 (s, 1H), 8.46 (d, 2H., 8.15 (d, 1H), 7.71.(d, 2H),
7.62-7.37 (m 3H)£W¥/$6(s 1H), 6.%(3 1H) 571(q,®, 5.25 (d, 1H),

4.96 (dd, 1H), C(kdd 1H), 4. 44 35409(m 3.34 (s,
3H) 296271(m 257( 2.28 (q, 1H) 87(m 16H) .
Conpound 8: M ¥iz 849.3 N1 I\/R—GGDC13) B0 8.45 (d,
10 2H), 8.06 (d, 1H), 771 7.57 (m 3H) v% 628(d
1H), 6.04 (s, 1H, 571 (q.0 1 % (dd, 1H), 14.%67 leH) '4.47 (d,
1H), 4.45 (brs, 1H), 4.11 (m 1Hy 2.92-2.45 (m 4H), 2,..32 (q. 1H),
1.96-0.84 (m 20H). Conpound 9: MS. miz 880.3 (Me+1): 1H NMVR (CDCL3)
6 10.45 (s, 1H), 8.40 (d, 2H) 4 (s, 1H), 7.97 1H), 7.64 (d, 2H),
7.48-7.41 (m . 7.25-7.20 5. 96 15(s®-¢), 5.63 (q, 1H),
4.92-4.86 (m U477(d 1H) 444(s 1H), 4.20 (dd, 1H), 403(dd,
1H), 2.90-2.'8% ( H), 2.38-2. m.lH)@198 1.02 (m
15H), 0.91 (S VQH) 0 90R2 {WH) Grubbs' catalyst N /R1

N U

RZ\AAOO
W Z

xi
As illustrated in Scheme 1, multicyclic compound (i) is first coupled with N-(t-
butoxycarbonyl)-L-proline (ii), followed by methylation, to form intermediate (iii).
5 Intermediate (iii) is deprotected to remove the N-butoxycarbonyl group to produce N-free
compound (iv), which is coupled with carboxylic acid (v) to afford intermediate (vi).

Intermediate (vi) is hydrolyzed to give acid (vii), which is coupled with amine
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Conpound 10: MS: miz 911.2 (M+1): 1H NMR (CDCL13) 6 10.23 (s, 1H), 8.54 (d,

2H), 7.87-7.80 (m 1H), 7.71 (d, 2H), 7.56 (dd, 1H), 7.33-7.20 (m 1H),

6.88 (s, WHp11B348820(s, 1H), 5.65 (g, 1H), 5.07-4.94 (mCTAISR0945®97 (dd,

1H), 4.57 (d, 1H), 4.43-4.38 (m 1H), 4.24-4.01 (m 2H), 2.91-2.80 (m 2H),

2.74 (s, 3H), 2.65-2.63 (m 1H), 2.60-2.41 (m 1H), 2.22 (q, 1H), 1.98-0.86

(m 20H). Conmpound 11: Ms: mz 907.3 (M++1). Conpound 12: MS: mz 923.3

( Mr+1) : 1H NMR (CDC13) 6 10.42 (s, 1H), 8.57 (d, 25 2H), 8.06 (d, 1H),

7 76 (d, 0u1¥c|1_§411)(t§ rokiflo Zrohém@ cglﬁp&md (l?x?'umwﬁ o {ePmindHiken gl 80-5. 60 (m
5.31 (d, §7-4.d3 (m 1H) . 4.64-4.04 (m 3H),

3 88 (s, Qbyps Elt@mecilatt&l?f()mlpd@gges 023 msnat@l&S(smlﬂ@msence of Gruldwnpatalyd 13: MB:

m28523 13) 6 . SaqdH) .. 8.38 (d,..2H. 7..95 (d,
770 M ey P BoB g 3R Supierihhy oF il faichbipg (i) 5 o
30( q 1H) gande PdirtHed ly drdgdnatidn 168hé prdsentédt PACEO obtdin shidratedtmAbrotetlic1H) ,
4.22-3.98 (m 2H), 2.97- 2.80 (m 2H), 2.57 (s, 6H), 2.67-2.41 (m 1H),
2.23%q, ougt 84-0.84 (m 16H). 40 Conmpound 14: MS: nmiz 766. 2
(Me+1) 5 1H NVR o GRELBInE3 Bc(io@q)lhfsﬁate%% alt&n@c?ve(sghthgtwr’oul%s gfnem 1H, 7.77
(d, 2H), 7.67 (m 2H), 7.48 (m 1H), 6.90 (s, 1H), 6.18 (s, 1H), 5.72 (q,
1H), 4. 9gcompgundsiyf thigiresntiagd, 1H), 4.24 (m 1H), 4.05 (m 1H), 2.92 (m
1H), 2.76 (m 2H), 2.58-2.28 (m 4H), 1.94-1.05 (m 13H), 0.97-0.86 (m
2H) . 5Conpound 15: MS: mz 893.3(M41); 1H NMR (CDC13) 6 10.33 (s, 1H),
8.88 (s, 1H), 8.68 (d, 1H), 8.26 (dScheme2 7.80-7.65 (m 4H), 7.35-7.26 (m

1H), 6.98 (d, 1H), 6.20 (d, 1H), 5.71 (g, 1H), 5.18 (d, , 5.00 (dd, 1H),
4.77 (dd, 1H), 4.64 (d, 1H), 4. 46 (s, . 4.25 (dd, 1 .15 (dd, 1H),
2.92-2.28 (modH), 2.17-0.82 &m 24H). ound 16: MS: iz 877.3 (Mr+1);
1H NMVR ( 6 10.40 (sg 1A?L {45 (d] 102H), 8.04 (d,O1H), 7.62 (d, 2H),
7.58-7. 500N 2H), " i44( .35 (8’&, 1H), Rgok?
v

o” o~ fw rwj

10 X xi
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1H), 5.95 (d, 1H), 5.63 (g, 1H), 4.81 (dd, 1H), 4.70 (dd, 1H), 4.49 (d,
1H), 4.42-4.38 (m 1H), 4.04 (dd, 1H), 2.90-2.20 (m 6H), 1.96-0.83 (m
23H).  woConpwusid 17: MS: niz 907.3 (M++1): 1H NMR ( CPCIR)S2819086942 (s,
1H), 8.73 (s, 1H), 8.62 (d, 1H), 7.96 (s, 1H), 7.71 (d, 1H), 7.64 (dd, 1H),
7.59-7.25 (m 3H), 6.11 (s, 151H), 5.62 (q, 1H), 5.21 (d, 1H), 4.99 (dd,
1H), 4.79 (dd, 1H), 4.61 (d, 1H), 4.52 (s, 1H), 4.25-4.10 (m 2H),
2.95-2.51 (m 3H), 2.47 (s ,3H), 2.31 (g, 1H), 2.03-0.91 (m 24H).

Conpound 18: NS: niz 767.2 (Mk+1): eMIylg(CDCB) 6 10. 38(s 1H), 8.49 (d,
2H), 8.15 (d, 1H), 7.77 (d, 2H), 7.64-7 58(m 2H), 7.41-7.32 (m 1H), 7.29

(s, 1H), 6.08 (s, , 5.78 (q, 1 (dd 1H), 4.66 , 1H), 4.42 (d,
1H), 4.09-4.06 (m , 3.85- 203@ 2.93-2.45 (Mm4H), 2.04-0.87
(m 13H). Conpound 19: MNE: m20899H28 ! *R1); 1H NVR (€DC13) 6 10.28
s, 1H), 8.51 (d, , 7.80 (dd, , 7.70 9d, 2H). . 5% (m 1H),
(7.37-;?23( O%TFUEED%(S ?aqrg_%aes%d—b——s ?( E) 4.96-4.85 (m
2H), 4.75-47639pd 2H), 4.091400A(m 2H), 2.93-2.43 ( %r21 (g, 1H),

1.96-0.76 (m 24H) ° 25Conpound 20:*M5: mz 895.3 (Mk+1); 1M (CDC13) 6
10.42 (s, 1H), 8."43 (d, 2H), 7.81%(s, 1H), 7.67 (d, 2H), 7.51 (s, 1H),
7.35-7.28 (m 2H), 592@ 1H), 5.57 (q, 1H), 5.19 (d, . 4.88-4.61 (m

3H), 4.14-4.00 (m 2H) 3241(méud)/\238(s 3H), 4 (q, 1H),
1.96-1.16 (m 15H),1.05 (5, 9H), 097og§ Compound 21: MNS:

923.3 (Mr+1): 1H NWR® 13) 6 /3¢ 1 7.67 (d,
o ( L ( : 7.34 (% (iH) ks fg‘?ggw{'ﬁa 06 (s, (1H),

2H), 7.59 (s, 1H), 7.
o8:4-42 (m
288244 m4H§°

5.64 (q, 1H) . 5. 23 (d,
2H), 4.30-4.02 (m 2HpP , Ry,
1.84-0.78 (m 23H). 5Congoufd 22: MB: nmiz 752.2 (M++1) (CDC13) 6
10.76 (s, 1H), 8.61 (d, 8.25 (m 1H), 7.79 (d— 2H), 767(d 2H), 7.52
(m 1H), 6.70 (s, 1H), 6 (s, 1H), 5.69 (q, 1H(v5.08 (m 1H), 4.65 (dd,
1H), 4.23 (dd, 1H), 4.02 1H), 3.05-1.98 (m 7M™y 1.96-0.82 (m 13H).
Conpound 23: MS: miz 907. 3 (M+1); 1 1H NVR (CDC13) & 10.40 (s, 1H), 8.56 (d,
10 2H), 8.08 s crRlyst 7.73 28 ,[7-29 (PPUY), 7728-7. 20 {'m =2H, 6.13
(s, 1H), 5.71 (q, 1H), 5.2 ¢th U4/95 (dd, 1H), My73utm 1H),
4.63-4.51 (m 1H), 4.33-4,06]( , 2.96-2.51 (,m /4{1)0 3 (s, 3H, 2.24
(g, 1H), 1.96-0.94 (m 24H) Conpound 24: Am2 916v\3 (M++1); 1H
NVR (CDC13) 6 10.37 (s, 1H)Sy , 2H), 8.08 (s
7.50-7.37 (m 3H), 6.01 (s, 1H, 5.59 (q, 1H), 5.13 (d,x

The methods described above may also additionally include steps, cither before or

)
&
&
w

\;

/_

after the steps described specifically in Schemes 1-3, to add or remove suitable protecting

5 groups in order to ultimately allow synthesis of the desired compounds. In addition,
various synthetic steps may be performed in an alternate sequence or order to give the
desired compounds. Synthetic chemistry transformations and protecting group
methodologies (protection and deprotection) useful in synthesizing applicable compounds
of formula (I) arec known in the art and include, for example, those described in R.

10 Larock, Comprehensive Organic Transformations, VCH Publishers (1989); T.W. Greene
and P.G.M. Wuts, Protective Groups in Organic Synthesis, 2" Ed., John Wiley and Sons
(1991); L. Fieser and M. Fieser, Fieser and Fieser’s Reagents for Organic Synthesis,
John Wiley and Sons (1994); and L. Paquette, ed., Encyclopedia of Reagents for Organic
Synthesis, John Wiley and Sons (1995) and subsequent editions thercof.
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151H), 4.83 (dd, 1H), 4.74-4.63 (m 2H), 4.15 (dd, 1H), 4.05 (d, 1H),
2.94-2.41 (m 4H), 2.21 (q, 1H), 1.89-1.14 (m 14H), 1.03 (s, 9H),
0. 96- 0. 85wOrep1113y518Conpound 25: Ms: miz 923.3 (Mr+1l). PCT/USGapoant 26:
M5: miz 923.3 (M++1); 1H NWMR (CDC1l3) 6 1035 (s, 1H), 8.50 (d, 2H), 7.69 (d,
2H), 7.52 (dd, 1H), 7.40 (s, 1H), 7.12 (d, 1H), 6.75 (d, 1H), 6.05 (s, 1H),
205.63 (q, 1H), 5.27 (d, 1H), 4.97-4.83 (m 1H), 4.75 (dd, 1H), 4.42 (brs,
1H), 4.28-4.08 (m 2H), 4.08 (s, 3H), 2.91-2.38 (m 4H), 2.23 (q, 1H,
1.96-0.82 (m 1H NMR ( CDC13)
6 10,38 (s, 1|_]§)é 1esl2(81be§9\“ﬁ%'éﬁlg dgt%ﬂed\@scmtﬁ)nggﬂh(g? Mhﬁﬁ%r% 58.7.54 (m
2H), 7. 40comm@8ndsm-281Hycre actally grepared)., 6. 07 (s, 1H) 5. 63 (q, 1H) 4 95 (dd,
1H), 4.83 (d, d, 1H) 4. 09
(. iy, 5. acths cygbpfasiigrionierdh i hffrordifofut bl 520, 5%
15H) . asym@fefmmtﬂférsZ & hubBheyndan 08di8 a8 rdchhatky an(ﬂ.ﬂalcéﬂﬂanﬁlm@fkﬁémﬁe 10.56 (s,
. 53 gée ntggn l_%..lncﬁpfiualéh%‘frf(oénersiq)aste%ioglfrle &nxtﬂ_q)s ta tO@GrSl_%‘Hl cz%%; ! 44;8( m
(dd 1H) | treths SQo1fke 3ok Xﬁuch4sc§15€rﬂ: f8@nd 41t céfl'fam 13Q4. Por e(xqgl jeltde, 3.61-3.49
(m 1H), 3.01-2.45 (m 8H), 2.21 (q. 1H, 1.85-0.83 (m 18H) .
Corrpound @mpoNmis qfifornade s@wnmbovemwe@m@f@ovenaerelzvcl(egucaiH) 8.53 (d,
816%@18% (%67(d 2H), 7.64-7.43 (m 4H), 6.03 (s, 1H), 5.61 (q,
5. 22°5% %‘Q Yy, 4.87 (dd, 1H), 4.66 (dd, 1H), 4.57 (d, 1H),
4 19 4.01 (m 3H), 3.71-3.42 (m 4H), 3.19-2.97 (m 2H), 2.91-2.43 (m 4H),
2.20 (g, 1H), 1.95-0.81 ( H). 5Conpound 30: Ms: mz 906.3 (M++1); 1H
NVMR (CDC13) 6 10.18 (s, (3‘(2 (d, 2H, 8.25 (d, 1H, 7.78 (d, 2H,
7.70-7.61 (m 2H), 7.55- (m~1H), 7.01 ( , 6.18 (1H), 5.71 (q, 1H),

5.12 (d, 1H), 5.02 (dd, 1 4. 77 . 64 @’ 1H), 4.53-4.43 (1H),
4.31-4.18 (m 2H" 283244(m 4‘]) 1.95-1.22 (m 23H),
0.83 (s, 3H). 10Conpound 31: Ms: ); 1H NMR (CDC13) 6 10. 39
(s, 1H), 8.57 (d, Rz\
A
10 \W

(1)

The compounds described above include the compounds themselves, as well as

their salts, prodrugs, and solvates, if applicable. A salt, for example, can be formed
between an anion and a positively charged group (e.g., amino) on a compound of formula

15 (I). Suitable anions include chloride, bromide, iodide, sulfate, nitrate, phosphate, citrate,
methanesulfonate, trifluoroacetate, acetate, malate, tosylate, tartrate, fumurate, glutamate,
glucuronate, lactate, glutarate, and maleate. Likewise, a salt can also be formed between
a cation and a negatively charged group (c.g., carboxylate) on a compound of formula (I).
Suitable cations include sodium ion, potassium ion, magnesium ion, calcium ion, and an

20 ammonium cation such as tetramethylammonium ion. The compounds of formula (I)
also include those salts containing quaternary nitrogen atoms. Examples of prodrugs
include esters and other pharmaceutically acceptable derivatives, which, upon
administration to a subject, are capable of providing active compounds of formula (I). A
solvate refers to a complex formed between an active compound of formula (I) and a

25 pharmaceutically acceptable solvent. Examples of pharmaceutically acceptable solvents
include water, ethanol, isopropanol, ethyl acetate, acetic acid, and ethanolamine.
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H, 8.05 (d, 1H), 7.77 (d, 2H), 7.42-7.26 (m 3H), 6.15 (s, 1H), 5.69 (q,
H, 5.29 (d, 1H), 4.96 (dd, 1H), 4.78 (dd, 1H), 4.63-4.56 (m 1H),

40- 4. 13wWOrzp11313¥5182. 91-2. 64 (m 3H), 2.62 (s, 3H), 2.58CTB200007692H) ,
1.89-0.96 (m 23H). Conpound 32: MS. miz 895.2 (M++1): 1H NMR (CDCL3) 6
10.45 (s, 1H), 8.60 (d, 152H), 8.22 (d, 1H), 7.55 (d, 2H), 7.67-7.60 (m
2H), 7.45 (dd, 1H), 7.20 (s, 1H), 6.12 (s, 1H), 5.65 (g, 1H), 5.13 (d, 1H),
4.97 (dd, 1H), 4.81-4.71 (m 2H), 4.14-4.10 (m 2H), 2.82-2.45 (m 3H),
2.27 (q, 1H) Al-ls@zvltilnn%ﬂe gd?;be s indenB8n (s medd optrét%ngﬂ%al {nRctidiiby

Compound 3 VE: (Me+1); 1H NIVR% 1H), 8.58 (s,
1H), 8. 48ad¢1dn1512H91g alsef@f&tlwamgmt of anm nfiefe o rh)ecomp@amd? oﬁﬂor(nnia PHpa 7.39-7.26
m 1 5,,65“ 4. 95 d 1 4.82
Cda, b5, P9 10 Rerppfeu s BY 1 umbi veify TSy Lhe gy SRty (005
2.22 (q sllbDept Slyh@lﬁas’l.HE@’ 1(1facﬁ&H)a,sy1(ﬂpﬁ)in ¢fsit, oBHbredlsposHlorQDWﬁﬁundVlﬂﬁthe M. mz
923.3 (M++1); 1H N u) 017 (s, 1|—2i 8@ %fq 2 8.25 (d, 1H),
7.80°(d, 056?"%‘5’@/{"@ CIERT “2?5 ectizC. gq tO(CHEF> Tefigye, aficgatiye, a %me@"% (s, 1H),
5.72 (q, Oﬂx@ent ﬁlelrﬁj‘(’%fec]tﬁ)l; thgsﬁgpt()ﬁt%f 1t15913he§rez175 6§iﬁlon t%kﬂard ift- 'ﬁl&et@gn 1H),
4.29-4.10 (m. 252 2H) 63 oH), 2.79-2.85 (m
2H), 2.56 ap@ffgctlvrﬁ)nouzt zerfe(s otl@ra)moumt ggnpotice qmposz thiy. iggenfign thatg

ory 6. 12 arigpp i §foldtigitioml IR fRel %ﬂ&ﬁ@ ’a%%i”# 2

(m 1H), ©cd¥dizes by dse skallain(thg arl, Meppendingdn4h8dplaaf dddpses dre@tdd (rdute ZI)H)

2. 95- 2 47 (m 1.94-1.1

Complund lﬁén% %cg%@l(@sa(gm%ﬁe RYSSIRIRY e%%;e ‘émm%%ega&% . 8.47 (d,
2H), 8. onregaqnenw) 7 65 (d 2H), 7.57 (s, 1H), 7.55-7.42 (m 2H), 7.38-7.27
(m 2H), 6.8 T(hP 62 (d, 1H), 5.63 (dd, 1H), 6.15 (s, 1H), 5.63 (q,

1H), 4.92 (dd, Hpmpauwnﬁﬂggm(vmtlozﬂ)m r%naar;zm(the bl}_)p;)l system gt anepdlectiyg) |

2.79-2.42

Compound ST Prolofegthetila, Fhlls ibsdlmpenfe: gl @ dsmpdide o 4o o
2H), 8. llan(lqil,ntmht)eadhy@@cc(rdertﬁé-ﬂl,eraﬁelﬁﬁ cfiget. 2H) , 7. 36 (dd lH) 7.17 (s, 1H),
6. 15 , d, 1

s 4715<3d Ty Toptieog e o o biligat Whprlonyd ooy g 650101 (e o
1H), 2. 22m( @ cobpdundd 08 BrislinGntioMcar’ b addinbferdd pakenterally, orally, nasally,

rectally, topically, or buccally. The term “parenteral” as used herein refers to

2
1
4.

subcutancous, intracutaneous, intravenous, intrmuscular, intraarticular, intraarterial,
intrasynovial, intrasternal, intrathecal, intralesional, or intracranial injection, as well as
20 any suitable infusion technique.

A sterile injectable composition can be a solution or suspension in a non-toxic
parenterally acceptable diluent or solvent, such as a solution in 1,3-butanediol. Among
the acceptable vehicles and solvents that can be employed are mannitol, water, Ringer’s
solution, and isotonic sodium chloride solution. In addition, fixed oils are conventionally

25 employed as a solvent or suspending medium (¢.g., synthetic mono- or diglycerides).
Fatty acid, such as oleic acid and its glyceride derivatives arc useful in the preparation of
injectables, as arc natural pharmaceutically acceptable oils, such as olive oil or castor oil,
especially in their polyoxyethylated versions. These oil solutions or suspensions can also
contain a long chain alcohol diluent or dispersant, carboxymethyl cellulose, or similar

30 dispersing agents. Other commonly used surfactants such as Tweens or Spans or other
similar emulsifying agents or bioavailability enhancers which are commonly used in the
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10(m 12H), 0.78 (s, 3H). Conpound 38: Ms: mz 863.3 (M++1); 1H NMWR
(CDC13) 6 10.52 (s, 1H), 8.38 (d, 2H), 7.92 (d, 1H), 7.88 (s, 1H), 7.65 (d,
2H), 7.58W0.260/Bm182H), 7.35-7.21 (m 1H), 6.19 (d, 1H) PCHB00085693H), 5.71
(g, 1H), 5.01 (dd, 1H), 4.81 (dd, 1H), 4.62 (d, 1H), 4.37 (brs, 1H),
4.11-4.01 (m 1H), 2.98-2.87 (m 1H), 2.74-2.52 (m 2H), 2.33 (q, 1H),
1.98-1.19 15(m 16H), 0.88 (s, 3H), 0.68-0.41 (m 4H). Conpound 39:
MS: miz 908.3 (M++1); 1H NMR (CDCl3) 6 10.26 (s, 1H), 8.48 (d, 2H), 8.15
(d, 1H), fafifaddle o?—bﬁarm&e’éﬁéaﬁy‘h@ceﬁyﬂbl@é&id, Tt 113@;'0? ofter ddtheHms Sunlilso( s, 1H),
5.62 (q. 1H), 4.98-4.86 (m 2F), 4.77 (dd, LH, 4.58 (d. 1H), 4.02 (dd,
1H), 3. 38bspdforhe pihose 2f Gomplagon.(m 4H), 2.82-2.42 (m 3H), 2.19 (g, 1H),

1.88-1.04 : 92-0. 7 . 204H) . M5 miz 866.3
(a1): 1h N peondiongo oyl Gy EqigPoug g goy o SERRABG G orlfBr 276,

(5 8671|(-|), %clﬁdmgdapsﬂ}d);,,ta‘tﬂet’éﬁ’erﬂuiﬁgnzs(dﬂiﬂ aallfﬁolls %Sﬁaisi?oni,lkiliﬁf‘rsidklk{)and6 01 (S 1H),
4. 305, 029 Onmbnth@zcaéaog%kst% ?ﬁm@ﬁﬁy ugC ATt mst!a%’ 1aft0'§%éltdqwﬂir-u§rch1 80- 1. 15
(m 15H), LLQ)rlzZtlr(gsa eﬁtkpsuc}? 2GaRRRYING ﬂe'laraté@re m@tygﬁgllysacfd%"'ﬁér’ ordiH NVR ( CDC13)
6 10.40 (s, §51 (d, 2H), . do {d, 1 oH) . 7065 (s, 1H),
7.58 (d, a_ﬂpq)lmstyatw]g_lrf agzypsp}gfoqm)usei@lq cpts, 1nc11pq)e laq;;o@gln ddricd ¢grn sigreh9 (dd, 1H),

1y, éd%“ét%%qu afypfensiiiley dnfofslee inisgrdfodng bl gfreain i (&
1.89-1. 41ca(1l’ﬂ5p2ﬁ)5l1ﬂ)3ndeﬂ.08 d(sSQIVélH)l an&ﬂ@@hqmamndlbﬂd\mﬁenmlszfyﬁ@?or?sus(pMidiﬁg 1H NMR
7607 58" 1%52%?& St e eﬁ??ﬂgiﬁﬁkgorkﬁg% ceﬁormwkgm%ca@%%%g?ds 1H), 5.98

(d, 1H), 5.66 4 Hasaﬂé?l}osoﬂorgiahz(lﬁ(bn clah‘)posﬂeéﬂ gan(%q)rephlli%dz acgorg%'ggo ﬂeghl%f)ﬁ?eszgl)l—i)

4.08 (dd 1 , 3.78-3 (}@ %
2. 19- 2. 05V¢lhknoypy in the =850pr gnchtw}?bfq)rmubtw & cxapple, wehp somBoAON VS: i z

29843 (g E)be pgﬂg\gw? dﬁa%ﬁrcﬁ) m%a%;%?é-%&? ng%Fﬁylﬁtfﬁgo&?othégﬂmbl 21 (21 1H).,

6.18 (s, ﬂrb@ervaﬁvﬁ(Saleqrptlbh{prorﬂot% tq eithandeHpioavailatglig, ﬁB)erboihH)a,ndM;r 44 (d, 1H) ,

?5161§|(_|§I otlll'flz_rbsblu%illﬁzlgrfgzdrAcliﬁspérrs]}ng%ggrits lgn'o%vé}l igl(%he ail' S 1.98-1.15 (m 15H), 0.79

A composition having one or more active compounds of this invention can also be
administered in the form of suppositories for rectal administration.
The carrier in the pharmaceutical composition must be “acceptable” in the sense
that it is compatible with the active ingredient of the composition (and preferably, capable
20 of stabilizing the active ingredient) and not deleterious to the subject to be treated. One
or more solubilizing agents can be utilized as pharmaceutical excipients for delivery of an
active compound of this invention. Examples of other carriers include colloidal silicon
oxide, magnesium stearate, cellulose, sodium lauryl sulfate, and D&C Yellow # 10.
The compound of this invention can be used to treat HCV along with a second
25 anti-HCV agent, such as an inhibitor of a target other than HCV NS3 protease in the
HCV life cycle, an immunomodulatory agent, and another antiviral agent. The
compound of this invention and the second anti-HCV agent can be administered
concurrently or at different time. For concurrent administration, they may be admixed to
form a single pill, or prepared as separate pills. These two agents can be each used at
30 such an amount that the total of both is recognized by a skilled artisan as effective for

treating HCV.
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Conmpound 44: MS: miz 879.3 (M++1); 1H NMR (CDC13) 6 10.22 (s, 1H), 8.59 (d,
2H), 8.22 (d, 1H), 7.76 (d, 2H), 7.75-7.60 (m 2H), 7.48-7.42 (m 1H), 7.17
(s, 1H), wo20111B488 1H), 6.16 (d, 1H), 5.71 (g, 1H), 5. @R2T(U$dQ09DEH937 4. 77
(dd, 1H), 4.60-4.52 (m 2H), 4.20 (dd, 1H, 2.79-2.45 (m 3H), 2.21 (q,
1H), 1.96-1.07 (m 15H), 1.03 (s, 9H), 0.82 (s, 3H). Compound 45: Ms:
mz 933.3 (Mr+1); 1H NMR (CDC13) 6 10.22 (s, 1H), 8.56 (d, 2H), 8.19 (d,
1H, 7.88 (d, 2H), 7.69-7.42 (m 3H), 7.19 (s, 1H, 6.81-6.62 (m 4H), 6.11
(s, 1H), 5.68 ”I(H}’co;ln?)mncé 0@911&( Q@entljolﬁ')desﬁlbzg al(di/g can-bd reﬂmﬁr@rl(fﬁscre%hg
4.41°4.12 (m 2 34, 2.28 (q. 1H) 11 (m 15H),
0.83 (s, foHpheir efficacy @dm@bug]HCA/Bm dVBOHhYZn @94”@35(5%@@) EXéﬂmplNl\@:@( CDC13) 6

10. 34 7.94 (d

7 54- 7(Z6an%1lj)83)2ﬁd%ﬁefg %iélﬁ( H%fl b}iﬁlfnaé?xé)grlggrgia?cﬁ g n;ﬁ_srlaﬂSH)Oé]ier(me%hc%]%’wﬁm 92
(dd, 1H), alébt&?ap(oﬁiﬁnttﬂ:lﬂ)qseéf&ﬂlda@skllH)nthélarzﬂl 4.36 (m lH) 4.04 (dd, 1H),
2.82- 2 75 65- 2. 2.24 24

0. 81%s, zc()?mfhe specttc i ARk iy ﬁsgt%w# %trat_ﬁq Nmng(tcoc[%) 6
10. 35 (s, hrﬁffﬂtlve%f ﬁﬂ: réﬂamaé'ﬂ)of i d]i&lc(sgre 111"917y why &’@al@%VellH)\lltth}t e&cd, 2H), 7.61
(m 2H), 7.46 (m_ 2H), 6.13 (s, 1H), 1H), 4.94 (dd, 1H), 4.77 (m
1H), 4. 6161Qhﬂfatlfppl) it 1543ehgve(ddhat;p sk11/1e@@ thgygrt g_aa) basgd pp th eglescgﬂq)lon Qetggp,(m 1H),

ol g Py ol DR TR, 15,

7.67 (m i8&rpordteBDy (eferehd) in thieibahtitsy. 1H), 6.04 (s, 1H), 5.68 (q, 1H), 5.12
(d, 1H) 4.98 (dd, 1H), 4.79-4.68 (m 2H), 4.34 (s, 1H), 4.20 (dd, 1H),
4.00°%(m 1H) 2.95 (s, 3H), 293 (m 1H), 2.72 (m 2H), 2.52 (m 1H), 2.26

(9, 1H), Bx8hiD.183vhi3th of Pihesudny lﬁhﬁno%%@o@ 1(Mtstdibxo-38-[2-(4-
Conpound 50: MS: nfz 806. %& 11 I NVR CDC13) 6 10.47 (s, 1H), 8.77-
8.53 (m tzlﬂ)loroglenlyl-phenymenﬂa{% (adi3-2-dilpyrinpdipsd- wxy}ﬂ—% dpz83-7.30 (m 2H),

7.26-7.1 m 2H),
4 20-4. 02&1%%10%@5 0.8 @710\'%3%60 %ﬂ}l} gﬁr‘t?an aég %ég]a)pe%{égl }est%’_ @En% % f)m 3H) . 2.20
(dd, 1H), 1(13(ﬁn1861n(1ﬂ'1=13 V@lsl)ﬁrst:brfﬁ)fhre]i fﬁﬁn ¢commbikiay availdd (-m 1H).

15 butoxycarbonylamino-2-vinyl-cyclopropanccarboxylic acid ethyl ester via the route

shown below:

\\ /

H O
>r0\n,N Ao~ Lion X \ﬂ/ H,N” V
5 L
MeOH/THF HATU, DIPEA, DBU
DMAP, CH,Cl,

[elL®)
P sOcl HoN
;‘NI-?V e R R L
>r \n/ ol 4

MeOH

13

To a solution of 1-z-butoxycarbonylamino-2-vinyl-cyclopropanecarboxylic acid
cthyl ester (0.34 g, 1.3 mmol) in THF (5 mL) and methanol (5 mL) was added a
20 suspension of LiOH (0.13 g, 5.3 mmol) in water (1.4 mL). After being stirred overnight
at room temperature, the reaction was quenched with 10% HCI (2 mL) and the solvent
was removed under vacuum. The resultant solid powder was washed with water (10 mL)
to give compound I-1 (0.27 g, 90%). MS m/z 249.9 (M'+23); '"H NMR (CDClLs) & 10.35
(brs, 1H), 5.84-5.71 (m, 1H), 5.29 (d, J=17.4 Hz, 1H), 5.12 (d, J = 10.2 Hz, 1H), 2.23-

25 2.14 (m, 1H), 1.87-1.65 (m, 1H), 1.58-1.41 (m, 1H), 1.43 (s, 9H).
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Conpound 51: MS: nfz 822.3, 824.3 (M++1): 1H NMR (CDC13) 6 10.42 (s, 1H),
8.69-8.44 (m 3H), 8.34 (d, 2H), 7.65 (s, 1H), 7.42-7.30 (m 3H), 6.04 (s,
1H), 5.70WwB.24B/Gm182H), 4.91-4.63 (m 2H), 4.35-4.03 (mPCBRS2003/08@3(s, 3H),
2.84 (s, 1H), 2.72-2.50 (m 3H), 2.22 (dd, 1H), 2.19 (m 3H), 1.54-0.78 (m
11H). 10Compound 52: MS: miz 774.2 (Me+1); 11-1NWVR (CDCL3) 6 10.33 (s, 1H),
8.65- 8.58 (m 1H), 8.46 (d, 1H), 8.18 (d, 1H), 8.06 (d, 1H), 7.46-7.38
(m3H), 7.19-7.11 (m 1H), 6.13 (s, 1H), 6.04 (d, 1H), 5.66 (dd, 1H),

5.27-5.08 uti 7c0 n o a nzo ta 9 1
5 27298 Em &k&ltél& fhp@ﬁ cﬁl”l((%’@g 243151?11‘1’) 5?11(1”7‘— z%BQ 14 %@1143/19 12[_”') H),

15C0rrpoun]d1,53=temneth1’12~1r826mgle(44\ﬂkwaq-ph0Sphate mahmmnmns(cHAm 1 714 g 805 3,

807 6 10,.46 . 8.28- 1 7.98 ,
3 G it DR R i pd Gaifl® 0 5 ATl mySof i Bt (4 rod s 798 €9
2H) 4. gﬁs{ﬁreagt 1(50g’m tEﬂd))eratﬁillre’w‘%)flﬂhG@r fdnovsiéﬁ'l)oy sB)l\xﬁ’ethg(tﬁm nglj'-i)) é 9(7)- 218(8 (mlH)
. n Z . S, y
8 49 5(s, n})yﬁ pfﬂnfnesg g de(d. 5(87rﬁ %27( %Ovro N?ieffaﬁm '8l mB.7. 04 (m 5H)),
5.90 (s, mnﬁyl)denc{ bg- dla]zhﬂlcyéio[ga (ﬁu&@c-@mne (?kbg 1. 'ﬂQﬁIﬂyl)OJve(m 3H), 3.46

(s 1H), 23(5 54 (m 4H), 132081(m
15 mﬁ@uﬁcﬁt%@e rwwrnmzxt@sgvas stngerlaatso m/ﬁenmeratmnymmh( 13) 6

10,27 oyl o Gyl e W0l BRfy Hhgsledingly 5 50
(brs, lH)th@fknﬁé’gI@plcy toZgIrDe cofpédnd B2l (0.9HY,,66%)461% cyz 133).1 (M 40); 4HZQMRm 1H),
0. 99, dCERIVARTS s THD hh s HD- R0 Wl 651 1. LAY~ 102 Mhavk ( Cbcts)

6 10.17 8 7 28
P 1gﬁ%)brés 2183}(4@ 1@1? 2?%10( f‘HM%hFQ&(éJ 148; 1474gssém 141'14)1 3874 70(Eﬂdd

1H), 4.63ng fﬁH)al]I-ﬁz 1@33111y2lH)li 1(5ﬂ11 OQZ‘}H) 2H). 97 2.70 ( m 3H), 2. 50 1 06 (m17H),
(()M?-}-l§ ’m i::? vaélcoa%%}i{ Zcilgp%@ldqii'(&%g %g(tggloﬁ)m N@Jﬁ’@nﬂ) VSVgs a({\cllsc:i mz 789.2
SOCI,(0.26 g, 2.2 mmol) at room temperature. After the reaction mixture was refluxed
15 for 1 hour, MecOH and SOCI; was removed under vacuum. The residue was triturated
from pentane and filtered to give intermediate I-3 as an off-white solid (0.32 g, 91%).
MS m/z (M"+1); 'THNMR (CD;COD) § 5.77-5.65 (m, 1H), 5.43 (d, J = 17.4 Hz, 1H),
5.32(d,J=10.2 Hz, 1H), 3.06-2.97 (m, 1H),2.45(dd, J=17.4 Hz,J = 7.8, 1H), 2.16
(dd,J=8.0Hz, J=7.8 Hz, 1H), 1.75 (dd, J=10.1 Hz, J = 7.8 Hz, 1H), 1.32-0.86 (m,
20 4H).
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Conpound 62: MS: nfz 841.2 (M++1): 1H NMR (CDC13) 6 10.21 (s, 1H), 8.35 (d,
2H), 7.89 (d, 1H), 7.60-7.57 (m 1H), 7.33 (d, 2H), 7.17 (d, 1H), 7.05 (s,
1H), 6.22w0emumkys 5. 68 (q, 1H), 4.97 (dd, 1H), 4.77- 4P64/USA09RE937
4.33-4.17 (m 2H), 2.93-2.74 (m 20 3H), 2.44 (s, 3H), 2.21 (m 1H),

A solution of 3-amino-benzofuran-2-carboxylic acid amide (1.00 g, 5.7 mmol)
and pyridine (1 mL, 12.26 mmol) in THF (25 mL) was stirred at 0°C for 10 min. To the
resulting solution was slowly added 4-trifluoromethyl-benzoyl chloride (1.48 g,

7.1 mmol). Then the temperature was raised to room temperature and the mixture was

5 stirred for 12 h. After the solvent was removed under reduced pressure, the resulting
solid was collected, washed with water, and air-dried to yield I-4 (1.92 g, 96.0 %). MS:
m/z 349.0 (M'+1).

To a suspension of I-4 (1.92 g, 5.5 mmol) and 2N NaOH (13 mL) in EtOH
(25 mL) was heated at 85°C for 12h. After cooled, the mixture was acidified and then

10 EtOH was removed. The resulting solid was collected, filtrated, washed with water, and
dried to afford I-5 (1.71 g, 95.0%). MS m/z 331 (M '+1).

A solution of I-5 (1.71 g, 5.2 mmol) and excess phosphorus oxychloride (POCl3)
was refluxed for 2 hours. After cooled and thoroughly concentrated, the mixture was
subjected to extraction with methylene chloride and 10% sodium hydroxide. The organic

15 layer was dried over MgSQy, concentrated, and crystallized from CH,Cl; and n-hexane to
give compound I-6 (1.49 g, 82%). MS m/z 348.8, 350.9 (M'+1); "H NMR (CDClLs)
0 8.70 (d, 2H), 8.34 (d, 1H), 7.82-7.75 (m, 4H), 7.57 (ddd, 1H).
To a suspension of boc-trans-4-hydroxy-L-proline (0.53 g, 2.3 mmol) in DMSO
(25 mL) was added +-BuOK (0.82 g, 5.1 mmol) at 0°C. After the mixture was allowed to
20 warm to room temperature and stirred for 1 hour, compound 1-6 (0.81 g, 2.3 mmol) was
added slowly at 10°C. Stirring was continued overnight. lodomethane (1.02 g,
6.9 mmol) was added and the reaction mixture was stirred at room temperature for
additional 30 minutes. The reaction mixture was neutralized to pH 6~7 by 10% HCI
aqueous solution and subjected to extraction with methylene chloride. The organic layer
25 was dried over MgSQs, evaporated under vacuum, and purified by silica gel column
chromatography to give compound I-7 (1.12 g, 86%). MS m/z 557.8 (M'+1); '"H NMR
(CDCls) 6 8.63 (d, 2H), 8.28 (d, 1H), 7.80-7.74 (m, 2H), 7.70 (d, 2H), 7.51 (ddd, 1H).

To a solution of compound 1-7 (1.13 g, 2.0 mmol) in MecOH (20 mL) was added

SOCI, (1.21 g, 9.8 mmol) at room temperature. The reaction mixture was refluxed for

30 1 hour, and MeOH and SOCI, were removed. The residue was triturated in pentane. The
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1.95-0.91 (m 17H).

Conpound 63: MsS: mz 903.3; 905.3 (M++1); 1H

NVR (CDC13) 6 10.18 (s, 1H), 8.45 (d, 2H), 8.23 (d, 1H), 7.64 (m 2H), 7.49
(d, 3H), woQaiws4s18H), 6.17 (s, 1H), 5.72 (q, 1H), 5.1BCtadiS2dbi56947 99 (dd,

1H),
1H),

4.77 (dd, 1H), 4.58 (d, 1H), 4.53 (brs, 1H), 4.27 (m 1H), 4.
2.83-2.44 (m 3H), 2.27 (q, 1H), 1.95-1.22 (m 23H), 0.83 (s,

Conmpound 64: Ms: mz 787.3 (M++1); 1H NMR (CDCl13) 6 10.45 (s, 1H),

10

15

20

25

30

suspension was filtered to give compound I-8 as an off-white solid (0.87 g, 95%). MS
m/z 458.1 (M'+1).

To a solution of HATU (1.12 g, 3.0 mmol), 1-hydroxybenzotriazole (HOBT,

0.41 g, 3.0 mmol), I-8 (0.86 g, 1.9 mmol) and 2-z-butoxycarbonylamino-non-8-enoic acid
(1.21 g, 1.9 mmol) in CH,Cl, (40 mL) at room temperature was added N-
methylmorpholine (NMM, 1.02 g, 9.9 mmol). After stirred overnight, the mixture was
concentrated under vacuum. The residue was purified by silica gel column
chromatography to give compound I-9 (1.03 g, 73%). MS m/z 711.3 (M'+1).

To a solution of compound 1I-9 (1.01 g, 1.4 mmol) in THF (20 mL) was added
0.5 M LiOH (5.7 mL, 2.9 mmol) at room temperature. After stirred overnight, the
reaction mixture was neutralized by 10% HCI to pH < 7 and concentrated under vacuum.
The resultant residue was filtered and washed by water to give compound I-10 (0.91 g,
92%). MS: m/z 697.3 (M '+1).

NMM (0.12 g, 1.2 mmol) was added to a solution of compound 1-3 (0.28 g,

0.4 mmol), HATU(0.31 g, 0.8 mmol), HOBT (0.08 g, 0.6 mmol) and compound I-10
(0.09 g, 0.4 mmol) in CH,CI, (10 mL) at room temperature. After stirred overnight, the
reaction mixture was concentrated under vacuum. The residue was purified by silica gel
column chromatography to give compound I-11 (0.10 g, 85%). MS m/z 921.3 (M'+1);
"H NMR (CDCl3) § 10.24 (s, 1H), 8.61 (d, 2H), 8.26 (d, 1H), 7.77 (d, 2H), 7.73-7.64 (m,
2H), 7.54-7.47 (m, 1H), 7.11 (s, 1H), 6.19 (d, 1H), 5.88-5.70 (m, 2H), 5.38-5.25 (m, 2H),
5.16 (d, 1H), 5.00-4.90 (m, 2H), 4.60 (dd, 1H), 4.88-4.34 (m, 2H), 4.18-4.10 (m, 1H),
2.98-2.89 (m, 1H), 2.68 (dd, 2H), 2.18-1.96 (m, 6H), 1.50-1.32 (m, 7H), 1.28 (s, 9H),
1.09-1.25 (m, 2H).

To a solution of compound I-11 (0.10 g, 0.11 mmol) in CH,Cl, (10 mL) was
added Hoveyda-Grubbs 2™ (35 mg, 0.056 mmol) at room temperature under N,. Then,
the reaction mixture was stirred at 40°C for 24 h to carry out metathesis cyclization. The
reaction was quenched and the reaction mixture was purified by column chromatography
to give compound 1-12 (30 mg, 31%). MS: m/z 893.3 (M'+1); 'H NMR (CDCls)

5 10.39 (s, 1H), 8.59 (d, 2H), 8.21 (d, 1H), 7.77 (d, 2H), 7.69-7.57 (m, 2H), 7.46 (dd,
1H), 7.20 (s, 1H), 6.12 (s, 1H), 5.69 (q, 1H), 5.12 (d, 1H), 4.97 (dd, 1H), 4.81-4.68 (m,

38

14 (m
3H). 25
8.25 (d,



2H), 7.75 (d, 1H), 7.67 (s, 1H), 7.53-7.52 (m 1H), 7.26 (d, 2H), 6.29 (d,
1H), 6.19 (s, 1H), 5.67 (g, 1H), 4.94 (dd, 1H), 4.75 (dd, 1H), 4.52 (brs,
1H), 4. 42v0ap1120335184. 10-4.18 (m 1H), 2.89-2.50 (m 3HPCTAISA®9(056938H) ,
2.35-2.20 (m 1H), 1.98-1.85 (m 1H), 1.82 (s, 3H), 1.62-0.81 (m 16H). 30
Compound 65: Ms: mz 803.2 (Mt+1); 1H NMR (CDC13) 6 10.46 (s, 1H), 8.30 (d,
1H), 8.17 (d, 2H), 7.63 (d, 1H), 7.55 (s, 1H), 7.45-7.41 (m 1H), 7.25-7.20
(m 2H), 5.97 (s, 1H), 5.65-5.59 (m 1H), 5.36 (d, 1H), 4.91-4.87 (m 1H),
4. 73 (dd, >iyh 084 Flnft 208, A 98-2 350 m, F130 309, 13 1.96-184-(%n, 441{ Mos3IED . 2. 38 (s,
3H), 2.40-2.16 (m (1F|) 9151 90-0%1?’“%? 513%@ chm’)ouné 66:3( ‘M5 miz
871.3 (MSH)) 0.9640.8\R, 2BDC13) 6 10.42 (s, 1H), 8.19- 8.02 (m 2H), 7.93 (s,
1H), 7.67 (s, (:47--7. 26 ) I-Q% 0. S N 1H), 5.34 (d,
119 4 56 4 a7 hiodighorfogRo iy o ni o T bhgyollfn iy WA 5 2 G
2. 76- 2. 481dedrp%IH)-C (2 m3P at(1®omIthper2udmdeBY,. (Then 2dhElycaction mixture was
5 stirred under hydrogen at room temperature and a pressure of 60 psi for 4 h. The reaction
mixture was filtrated and purified by column chromatography to give compound 1
(16.5 mg, 55%). MS: m/z 895.3 (M'+1); '"H NMR (CDCl) & 10.79 (s, 1H), 8.57 (d, 2H),
8.21 (d, 1H), 7.75 (d, 2H), 7.64 (m, 2H), 7.46 (d, 1H), 7.11 (s, 1H), 6.11 (s, 1H), 5.29 (d,
1H), 4.72 (m, 2H), 4.38 (m, 2H), 4.12 (m, 1H), 3.02-2.58 (m, 3H), 1.98-0.86 (m, 29H).
10

Example 2-141: Syntheses of Compound 2-141

Each of Compounds 2-141 was prepared in a manner similar to those described in
Examples 1.
Compound 2: MS: m/z 883.3 (M'+1); '"H NMR (CDCls) & 10.51 (s, 1H), 8.53 (d,
15 2H), 8.16 (d, 1H), 7.73 (d, 2H), 7.62 (m, 2H), 7.22 (m, 2H), 6.07 (s, 1H), 5.23 (d, 1H),
4.77 (dd, 1H), 4.49 (d, 1H), 4.35 (m, 1H), 4.13 (m, 1H), 3.02-2.57 (m, 3H), 1.99-0.91 (m,
30H).
Compound 3: MS: m/z 823.2 (M'+1); '"H NMR (CDCls) & 10.38 (s, 1H), 8.53 (d,
2H), 8.16 (d, 1H), 7.73 (d, 2H), 7.61(m, 2H), 7.41 (m, 2H), 6.13 (m, 2H), 5.69 (q, 1H),
20 4.98 (dd, 1H), 4.78 (m, 1H), 4.55 (m, 1H), 4.42 (m, 1H), 4.19 (m, 1H), 2.89 (m, 1H), 2.78
(m, 2H), 2.52 (m, 1H), 2.23 (q, 1 H), 1.96-0.84 (m, 15H), 1.90 (s, 3H).
Compound 4: MS: m/z 882.3 (M'+1); '"H NMR (CDCls) & 10.47 (s, 1H), 8.64 (d,
1H), 8.52 (m, 3H), 7.70 (d, 2H), 7.44 (dd, 1H), 6.07 (s, 1H), 5.63 (q, 1H), 5.01-4.73 (m,
3H), 4.07-4.01 (m, 2H), 2.90-2.22 (m, 4H), 1.97-1.09 (m, 17H), 0.94 (s, 9H), 0.90-0.88
25 (m, 1H).
Compound 5: MS: m/z 840.2 (M'+1); '"H NMR (CDCls) & 10.42 (s, 1H), 8.64-
8.47 (m, 4H), 7.80 (d, 2H), 7.50-7.27 (m, 2H), 6.15 (s, 1H), 5.69 (q, 1H), 5.23 (d, 1H),
5.02 (dd, 1H), 4.84 (dd, 1H), 4.53 (d, 1H), 4.25-4.11 (m, 2H), 3.32 (s, 3H), 2.93-2.15 (m,
4H), 1.92-0.83 (m, 16H).

30
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10Conmpound 67: MS: mz 875.3 (M++l). Compound 68: TG 2379: MS: mz
871.3 (M++1); 1H NWMR (CDC13) 6 10.33 (s, 1H), 8.34 (d, 2H), 7.85 (d, 1H),
7.73 (s, WwHp117038487. 46 (m 1H), 7.38-7.22 (m 3H), 6. 1PCfais2dbs56937 65 (q,
1H), 5.35 (d, 1H), 4.93 (dd, 1H), 4.78 (dd, 1H), 4.62-4.50 (m 2H), 4.32-
4.08 (m 2H), 2.81-2.42 (m 3H), 2.40 (s, 3H), 2.26 (q, 1H), 1.93-1.11 (m
23H), 0.80 (s, 153H). Conmpound 69: Ms: mz 861.3 (M+1). Corrpound 70:
M5: miz 857.2 (M++1); 1H NWMR (CDC13) 6 10.23 (s, 1H), 8.09 (s, , 8.05 (s,

(o) 105 s o (boppl 65isG s 2D gy it iRk CBOETR 19,4 @6“%%% (m 2H.
3.94 (s, BH) 8.6252180%0, 3H4T.Tid, 2H),,7.42- 280 (ngy, | H)H).] 6-5. 19200 282, (T8 (qL7H), .
(S (PR P e N AR S wi . o Ty

5.61 (q, A)-2.25(A730Hd.951H85 (419D, (d@l(s 3H), 175-@93 (HdsaLH) , 4.38 (d 1H)
4.22-4.03 (m 2H), 3.87 (s 3.28 (s, 2.86-2.42 (m 3H), 2.20 (q,
1H), 51. 97- 0. 88 qmoung @y M 25@%6\6 72; H\BM CP@&SH)%MAI)I) 86 (VR

S 7 2 PSRy bl (G2 B B G dPyifos 67 St g (5 (T
421 g; (2dg71H)l—|}5254d719})44 MEddniH)ZHIWS (4d]18{)44@41(c( (TH), 244 5-4.B9 9, TH5), 33m)($co .
73: NB: é)wgég%ﬂ(%ﬂé%’ 2qﬂ(jbki|\?/|itﬁélé|3é1(%)?%) %g?gﬁgﬂ“ PH). 8. 12- 308, 06 (m
2H), 7.85 (d, dpouﬁdﬁﬁM'é %@zéms 6\l7[|)+1)71¥ﬂ151\/1(1@(cﬁ¢1%)8ﬁ)é@(s61ﬁ558(4'§1éd2|'|) 5.71
(g, 1H), 4.96 ( : (s, 4.53-4.42

3.9310(s, ZH) 3.08 (411D, ?@1 (dn2H4H)57(2n BODO7.82(s¢ hitl), 8)(d, B1), 6.04 (s, Chixpound 74:

(a1, e iR G, S (e S Pe R T Ty
(d, 1H), 2923 4(5@& 4H]-|)2 324q814H)( dge- 0184)(m 4088 (d, 1H), 4 21 4.07 (m 2H),
?'S?Ogﬁbs 8H)99 rgzpupfirp Ms') z 88|_3§ (M" +1) %qNMRF?CDC13) d 10 45 (s, % 8%1%% 1.13
2H), 8.14 (s, 1H), 7.97 (d, 1H), 7.64 (d, 2H), 7.48-7.41 (m, 2H), 7.25-7.20 (m, 1H), 5.96
15 (s, 1H), 5.63 (q, 1H), 4.92-4.86 (m, 2H), 4.77 (d, 1H), 4.44 (s, 1H), 4.20 (dd, 1H), 4.03
(dd, 1H), 2.90-2.84 (m, 2H), 2.80-2.63 (m, 1H), 2.38-2.32 (m, 1H), 1.98-1.02 (m, 15H),
0.91 (s, 9H), 0.90-.086 (m, 1H).
Compound 10: MS: m/z 911.2 (M'+1); '"H NMR (CDCls) & 10.23 (s, 1H), 8.54 (d,
2H), 7.87-7.80 (m, 1H), 7.71 (d, 2H), 7.56 (dd, 1H), 7.33-7.20 (m, 1H), 6.88 (s, 1H), 6.13
20 (s, 1H), 5.65 (q, 1H), 5.07-4.94 (m, 2H), 4.69 (dd, 1H), 4.57 (d, 1H), 4.43-4.38 (m, 1H),
4.24-4.01 (m, 2H), 2.91-2.80 (m, 2H), 2.74 (s, 3H), 2.65-2.63 (m, 1H), 2.60-2.41 (m,
1H), 2.22 (q, 1H), 1.98-0.86 (m, 20H).
Compound 11: MS: m/z 907.3 (M'+1).
Compound 12: MS: m/z 923.3 (M'+1); '"H NMR (CDCls) & 10.42 (s, 1H), 8.57 (d,
25 2H), 8.06 (d, 1H), 7.76 (d, 2H), 7.51 (s, 1H), 7.14-6.93 (m, 2H), 6.13 (s, 1H), 5.80-5.60
(m, 1H), 5.31 (d, 1H), 4.97-4.83 (m, 2H), 4.79 (dd, 1H), 4.64-4.04 (m, 3H), 3.88 (s, 3H),
2.94-2.43 (m, 3H), 2.36-0.86 (m, 25H).
Compound 13: MS: m/z 852.3 (M'+1); '"H NMR (CDCls) & 10.68 (s, 1H), 8.38 (d,
2H), 7.95 (d, 1H), 7.72-7.58 (m, 3H), 7.47 (d, 2H), 7.24-7.19 (m, 1H), 6.01 (s, 1H), 5.69
30 (q, 1H), 4.94 (dd, 1H), 4.78 (dd, 1H), 4.70 (d, 1H), 4.46 (d, 1H), 4.22-3.98 (m, 2H), 2.97-

2.80 (m, 2H), 2.57 (s, 6H), 2.67-2.41 (m, 1H), 2.23 (q, 1H), 1.85-0.84 (m, 16H).
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Conpound 75: Ms: mfz 887.3 (M++1); 1H NMR (CDC13) 6 10.33 (s, 1H), 8.38 (d,
2H), 7.82 (d, 1H), 7.61 (s, 1H), 7.59-7.43 (m 1H), 7.35-7.20 (m 1H), 7.01
(d, 2H), woQe1(s4518H), 5.68 (q, 1H), 5.42 (d, 1H), 4.98p(CudiS2dbi56947 75 (dd,
1H), 4.58 (s, 1H), 4.38-4.13 10(m 3H), 3.88 (s, 3H), 2.86 (br, 2H),
2.59-2.11 (m 2H), 1.96-1.20 (m 22H), 0.92-0.78 (m 4H). Conpound 76: M5
mz 903.3, 905.3 (M++1l). Conpound 77: MS. niz 887.3 (Mt+1l). Conpound 78:
M5: mz 883.4 (M++1); 1H NWMR (CDC1l3) 6 10.19 (s, 1H), 8.46 (d, 152H), 8.25
(d, 1H, 7.62 4.7 46 6.19 (s,
1H), 5.73 (q, (%%lp(j%g%15 M§ H&Zﬁ)“%'@zi ﬁﬁﬁﬁ)@ﬁaﬁ 1%630((%45&*%6%8 (m 2H),
4.30 (m @HRH)A&R 1%(mmH)3H77 (R 219, .67 (n2H), 24&dn(IH), 4P (s, 2H2E. 1(&:;(,5 1H),

TH R Copbr 728 a0 e 1 s caq, 1oy, PR-09, 495 e 5a TR0 1 Vo)

7.44 (m 4F) (mmg426&2 2k+din, 4F1)QO94(1105 ?xhbmﬁ (167 036 (ﬂaH)zH) 205 71 (q, 1H),
5.21 (d, 1H), 4.97 (dd, 1H), 4.74 (m g)é 2H) | (m H), 4.15
(m 3H, 2.91 qupqlpﬁleMﬁSm(Zrﬁ%W +b); I\I(Mrli\(@ 13)§1Qé3@1 1Hi+%88 (. 92- 0. 83

(200, o PO B i SR B 3 V8 (D, 10,2,
(s, 1H), @ ¥H),6q1 @HH), 5.180d,(1¢), 564 (dd4186 4(7dddd, TH), 4.64 ©H1H),3A4 () 4|'|) ,
4 41 ;’ ;2311%)61?1 2%'&1 1f}'r)9<§1%(d§ 11%)[22.9%%8_ G 0% P33 2 57-2.42 (m
Compound 16: MS: m/z 877.3 (M™+1); '"H NMR (CDCls) & 10.40 (s, 1H), 8.45 (d,
10 2H), 8.04 (d, 1H), 7.62 (d, 2H), 7.58-7.50 (m, 2H), 7.44 (s, 1H), 7.35 (dd, 1H), 6.02 (s,
1H), 5.95 (d, 1H), 5.63 (q, 1H), 4.81 (dd, 1H), 4.70 (dd, 1H), 4.49 (d, 1H), 4.42-4.38 (m,
1H), 4.04 (dd, 1H), 2.90-2.20 (m, 6H), 1.96-0.83 (m, 23H).
Compound 17: MS: m/z 907.3 (M'+1); "H NMR (CDCls) § 10.42 (s, 1H), 8.73 (s,
1H), 8.62 (d, 1H), 7.96 (s, 1H), 7.71 (d, 1H), 7.64 (dd, 1H), 7.59-7.25 (m, 3H), 6.11 (s,
15 1H), 5.62 (q, 1H), 5.21 (d, 1H), 4.99 (dd, 1H), 4.79 (dd, 1H), 4.61 (d, 1H), 4.52 (s, 1H),
4.25-4.10 (m, 2H), 2.95-2.51 (m, 3H), 2.47 (s ,3H), 2.31 (q, 1H), 2.03-0.91 (m, 24H).
Compound 18: MS: m/z 767.2 (M'+1); "H NMR (CDCls) & 10.38 (s, 1H), 8.49 (d,
2H), 8.15 (d, 1H), 7.77 (d, 2H), 7.64-7.58 (m, 2H), 7.41-7.32 (m, 1H), 7.29 (s, 1H), 6.08
(s, 1H), 5.78 (q, 1H), 5.08 (dd, 1H), 4.66 (dd, 1H), 4.42 (d, 1H), 4.09-4.06 (m, 1H), 3.85-
20 3.62 (m, 4H), 2.93-2.45 (m, 4H), 2.04-0.87 (m, 13H).
Compound 19: MS: m/z 899.3 (M"+1); '"H NMR (CDCls) & 10.28 (s, 1H), 8.51 (d,
2H), 7.80 (dd, 1H), 7.70 (d, 2H), 7.51-7.42 (m, 1H), 7.37-7.23 (m, 1H), 6.97 (s, 1H), 6.06
(s, 1H), 5.63 (q, 1H), 4.96-4.85 (m, 2H), 4.75-4.63 (m, 2H), 4.09-4.02 (m, 2H), 2.93-2.43
(m, 4H), 2.21 (q, 1H), 1.96-0.76 (m, 24H).
25 Compound 20: MS: m/z 895.3 (M'+1); '"H NMR (CDCls) § 10.42 (s, 1H), 8.43 (d,
2H), 7.81 (s, 1H), 7.67 (d, 2H), 7.51 (s, 1H), 7.35-7.28 (m, 2H), 5.92 (s, 1H), 5.57 (q,
1H), 5.19 (d, 1H), 4.88-4.61 (m, 3H), 4.14-4.00 (m, 2H), 2.83-2.41 (m, 4H), 2.38 (s, 3H),
2.24 (q, 1H), 1.96-1.16 (m, 15H),1.05 (s, 9H), 0.97-0.78 (m, 1H).
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Conpound 81: Ms: mfz 897.4 (M++1); 1H NMR (CDC13) 6 10.31 (s, 1H), 8.42 (d,
2H), 8.21 (d, 1H), 7.57-7.25 (m 4H), 7.02 (d, 2H), 6.14 (s, 1H), 5.67-5.64
(m 1H), W04011(wd4518H), 5.03-4.93 (m 1H), 4.79-4.54 (m PCHUS2009896947 12 (m
2H), 2.77-2.72 (m 2H), 2.54 (br, 1H), 2.26 (g, 1H), 2.03-1.24 (m 29H),
0.80 (s, 3H). 30Conpound 82: Ms: mz 915.2 (M++1); 1H NWR (CDC13) 6 10.29
(s, 1H), 8.38 (d, 2H), 7.74 (d, 1H), 7.57-7.24 (m 3H), 7.27 (d, 2H), 6.14
(s, 1H), 5.66 (q, 1H, 5.32 (d, 49 1H), 4.98 (dd, 1H, 4.76 (dd, 1H),

3 051 20 (m Gpouty B OB A R 17 BeRAe Ol S & dhofdo bR,
1H NWVR ( CIBDl3)676d DO1)A2SY &, LK), 418dAB1Y a,34st)1H)77 BY(d( HH), BH6, (s,71.1545.64d, 1H),
(a1t Gl Sadtaily, A vl i8] A8rgf o, 855k Hhig S04 03 hirgg ) > %0

2H), 2.933 24 A23K1J102 88ED 44 @n 3H)( 221 DI H) 2. 88608 84, 13A). 29H) Conpound
84: MS: mz 885.3 (Mk+1); 1H NMR (CDCL3) 6 10.26

I—j; 42 (d, 2H),
8.23 5(d 1H), Commupg2WS: mz %44 O +1LH§iNMR2(§E{C§1;) 514976 7, FD). 841 (@H), 6. 17

(2H) vy D 5 §g?“rﬁ %’7;7@@%@875%@1 2{’?11 %%‘?’dlf)?,g%?&: 1%3)6?@%?9 D 20 ?rzn (m
21H), 1. 1864 &), 1HH)S080nB1H)M.63td, 1IDpHROWdd] 185; 4 0E(m riity), 90S-1D8((Mt i),

Conpound 86 lg? rqéisss 2 (Mr+1): 1H NMR (CDCL3) 6 10.41 (s, 1H), 8.19 (d,
1H), 806(?(60 @ 13 o5 (s, 1H), 7.61-7.41 (m 4H), 6.92 (d, 1H), 6.12 (s,

1H), 6.04 (s, (?d'&pouﬁd@g 1(49 m907. 35%\@*51 dHl\le(Cbéi% a(ﬁﬂ40(%H)H) ésZZd(dd
1H), 4.58 (d, 1H), 4.11 (m 85- 2. 43 1H),

1. 9801, 212Hm. 024<H)IH)07 m(d( gH) :M9 (s, 1H) 7. 26:6@b(undHa76 13\@ lhﬂ 2 786@, 2 (M++1) ;
7707 o2t a1 19 88 R il Sttt Sstdst f-lyedelils 1o, "y,
5.37 (d, Z2Hd)2.94-261 (ﬁldAHllfﬂ 53 @ 58), (de (q., 1), 1.46-52)4411{)24I€Im 3H), 2.90-2.38 (m
4H), 2.23 (q, 1H), 1.91-0.88 (m 24H).
Compound 24: MS m/z 916.3 (M +1); 'TH NMR (CDCls) 8 10.37 (s, 1H), 8.48 (d,
2H), 8.08 (s, 1H), 7.68 (d, 2H), 7.50-7.37 (m, 3H), 6.01 (s, 1H), 5.59 (q, 1H), 5.13 (d,
15 1H), 4.83 (dd, 1H), 4.74-4.63 (m, 2H), 4.15 (dd, 1H), 4.05 (d, 1H), 2.94-2.41 (m, 4H),
2.21 (q, 1H), 1.89-1.14 (m, 14H), 1.03 (s, 9H), 0.96-0.85 (m, 1H).
Compound 25: MS: m/z 923.3 (M'+1).
Compound 26: MS: m/z 923.3 (M'+1); '"H NMR (CDCls) & 1035 (s, 1H), 8.50 (d,
2H), 7.69 (d, 2H), 7.52 (dd, 1H), 7.40 (s, 1H), 7.12 (d, 1H), 6.75 (d, 1H), 6.05 (s, 1H),
20 5.63 (q, 1H), 5.27 (d, 1H), 4.97-4.83 (m, 1H), 4.75 (dd, 1H), 4.42 (brs, 1H), 4.28-4.08 (m,
2H), 4.08 (s, 3H), 2.91-2.38 (m, 4H), 2.23 (q, 1H), 1.96-0.82 (m, 24H).
Compound 27: MS: m/z 894.3 (M"+1); '"H NMR (CDCls) & 10.38 (s, 1H), 8.47 (d,
2H), 8.08 (d, 1H), 7.62 (d, 2H), 7.58-7.54 (m, 2H), 7.40-7.33 (m, 1H), 7.31 (s, 1H), 6.07
(s, 1H), 5.63 (q, 1H), 4.95 (dd, 1H), 4.83 (d, 1H), 4.87 (dd, 1H), 4.58 (d, 1H), 4.31-4.19
25 (m, 1H), 4.09 (dd, 1H), 3.40-3.32 (m, 4H), 3.01-2.41 (m, 8H), 2.19 (q, 1H), 1.92-0.83 (m,
15H).
Compound 28: MS: m/z 878.3 (M'+1); 'TH NMR (CDCls) & 10.56 (s, 1H), 8.41 (d,
2H), 8.02 (d, 1H), 7.74 (s, 1H), 7.68 (d, 2H), 7.53-7.47 (m, 2H), 7.35-7.32 (m, 1H), 6.01
(s, 1H), 5.62 (q, 1H), 4.90 (dd, 1H), 4.78 (dd, 1H), 4.59-4.43 (m, 2H), 4.35-4.25 (m, 1H),
30 4.05 (dd, 1H), 3.61-3.49 (m, 1H), 3.01-2.45 (m, 8H), 2.21 (q, 1H), 1.85-0.83 (m, 18H).
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20Compound 88: Ms: mz 868.5 (Mt+1l). Conmpound 89: MS: mz 882.5 (Mt+1).
Conpound 90: Ms: mfz 910.3 (M++1); 1H NMR (CDC13) 6 10.32 (s, 1H), 8.34 (d,
2H), 8. 22w0ap111a3y5187. 61-7.43 (m 3H), 7.44 (dd, 1H), 6. PET(u$2002i066936. 14 (s,
1H), 5.62 (q, 1H), 5.39 (d, 1H), 4.96 (dd, 1H), 4.72 (dd, 1H), 4.63 (brs,
1H), 4.55 (d, 1H), 4.41-4.04 25(m 2H), 3.42 (q, 4H), 2.80-2.42 (m 3H),
2.32 (g, 1H), 1.98-1.17 (m 29H), 0.83 (s, 3H). Compound 91: MsS: mz
896.3 (M++1); 1H NWR (CDC13) 6 10.46 (s, 1H), 8.33 (d, 2H, 8.21 (d, 1H),

g gs (7 d431(H)m (!_r%p % g@ I(/Ig?m/z]d-é?g ﬂ) (I%Nﬁﬁ)(glfc@% {0327 A)%H)f? ggf??%d(q H)lH)
4. 43- 4. OS2H0R.18¥),, |18, A87 (¢ 2HAH) 64- 249(1&124}41)26(08(1(5 4H), 5.6l @9 1Hy,5.20H).19 2. 14- 0. 83
10 a0 (x g ESLRA. B 4R 0§ 000 oy M s S R G 1

5.65 (q, mm 21997(hd2H;I-1)91 203 (4, H8), Q(id(q11|ﬂ)5195?5781((ﬂﬂ17ﬂj‘|) 4.62-4.52 (ni
2H) . 4.33-4.08 (m 2H),°3 012 42 (m 5H§ la 96-0.89 (m
201} Ol B: My 708 o0 4 ): IR QL) 10048 (ke Gbetd) |6

10. 27 / 3 1H)
570 (o I 28 R0d L ra fryg BB By 755 R B D81 % o
2H). 4. 350H)0B7( 13K, 123d0AR596 ({Ini HLH 77 QUBDHL443 (LriD3H53-42325 (q, 1),

éo%oﬁnﬁo@éﬂ‘ﬁxégfﬁnmaﬁ%(fe??vé%mcﬁﬁ? it (ctin sl St 04 5 an (o

2H), 8. 2234, 7.63-7.21 (m 4H), 720(d 2H) 616(8 1H), 5.65 (q,
. 5 38 (d, Compound 31: MS: m/z 907.3 (M'+1); '"H NMR (CDCls) & 10.39 (s, 1H), 8.57 (d,
2H), 8.05 (d, 1H), 7.77 (d, 2H), 7.42-7.26 (m, 3H), 6.15 (s, 1H), 5.69 (q, 1H), 5.29 (d,
1H), 4.96 (dd, 1H), 4.78 (dd, 1H), 4.63-4.56 (m, 1H), 4.40-4.13 (m, 3H), 2.91-2.64 (m,
3H), 2.62 (s, 3H), 2.56-2.22 (m, 2H), 1.89-0.96 (m, 23H).
Compound 32: MS: m/z 895.2 (M'+1); '"H NMR (CDCls) & 10.45 (s, 1H), 8.60 (d,
15 2H), 8.22 (d, 1H), 7.55 (d, 2H), 7.67-7.60 (m, 2H), 7.45 (dd, 1H), 7.20 (s, 1H), 6.12 (s,
1H), 5.65 (q, 1H), 5.13 (d, 1H), 4.97 (dd, 1H), 4.81-4.71 (m, 2H), 4.14-4.10 (m, 2H),
2.82-2.45 (m, 3H), 2.27 (q, 1H), 1.97-1.21 (m, 14H), 1.08 (s, 9H), 0.89-0.80 (m, 4H).
Compound 33: MS: m/z 853.3 (M'+1); "H NMR (CDCls) & 10.22 (s, 1H), 8.58 (s,
1H), 8.48 (d, 2H), 8.08 (d, 1H), 7.57 (d, 2H), 7.53-7.44 (m, 2H), 7.39-7.26 (m, 1H), 6.05
20 (s, 1H), 5.65 (q, 1H), 5.21 (d, 1H), 4.95 (dd, 1H), 4.82 (dd, 1H), 4.40 (d, 1H), 4.21-4.03
(m, 2H), 3.27 (s, 3H), 2.81-2.40 (m, 3H), 2.22 (q, 1H), 1.95-1.20 (m,15H), 0.81 (s, 3H).
Compound 34: MS: m/z 923.3 (M™+1); '"H NMR (CDCls) 8 10.17 (s, 1H), 8.61 (d,
2H), 8.25 (d, 1H), 7.80 (d, 2H), 7.65-7.50 (m, 2H), 7.41 (dd, 1H), 6.97 (s, 1H), 6.18 (s,
1H), 5.72 (q, 1H), 5.15 (d, 1H), 5.05 (dd, 1H), 4.77 (dd, 1H), 4.65 (d, 1H), 4.29-4.10 (m,
25 2H), 3.78-3.52 (m, 2H), 3.23-3.03 (m, 2H), 2.79-2.85 (m, 2H), 2.56 (brs, 1H), 2.27 (q,
1H), 1.98-1.19 (m, 20H), 0.88 (s, 3H).
Compound 35: MS: m/z 894.2 (M'+1); '"H NMR (CDCls) & 10.45 (s, 1H), 8.47 (d,
2H), 8.12 (s, 1H), 8.05 (d, 1H), 7.70 (d, 2H), 7.53-7.46 (m, 2H), 7.31-7.22 (m, 1H), 6.03
(s, 1H), 5.70 (q, 1H), 5.03-4.84 (m, 4H), 4.24 (d, 1H), 2.95-2.47 (m, 3H), 2.38 (q, 1H),
30 1.94-1.11 (m, 25H), 0.85 (s, 3H).

43



10 1H), 4.94 (dd, 1H), 4.80 (dd, 1H), 4.65-4.56 (m 2H), 4.38-4.12 (m 2H),
3.08-2.92 (m 1H), 2.83-2.67 (m 2H), 2.59-2.41 (m 1H), 2.25 (g, 1H),

1. 98- 1. 09W0,2m1/@&Hp, 0.95-0.86 (m 4H). Conpound ®ET/USBI09ME®3BSL. 4
(M-+1): 1H NMR (CDC13) 6 10.47 (s, 1H), 8.40 (d, 2H), 8.23 (d, 1H), 7.76
(s, 1H), 7.62-7.41 (m 5H), 6.13 (s, 1H), 5.65 (q, 1H), 5.33 (d, 151H),
5.03-4.87 (m 2H), 4.78 (dd, 1H), 4.57 (d, 1H), 4.38-4.04 (m 2H),
2.95-2.43 (m 4H), 2.21 (q, 1H), 2.01- 1 37 (m 20H), 1.33 (s, 9H),

6 10,90 (s i UMpund 36 MSORAMS B Y R @crd & Ik s DR L PG
il_%z 2 égZH)s&OIHj IHZ '525_ (Q2HLA) 7 G, 1£H_) (7(5; 714ﬂ)(§n,4Hg,87.$83‘a.§71H§H)4.6789( Enq, 1|ZI_.|)H),
> 55 (q. kgt bya o3 S {1, ) gl 365 Mimmd b2 (TP d b\ Thet s
nz 869. 4(n{ PZH*;LMz (JdetiR 1(7@@113%) $.74.0. 44](11{,%H) 32"133(|9';3114)21(9@ 1.8 m, 8.23 (d,

1H), 7.62- <(1 64 (g, 1H), 5.17 (d,
1H) , 54. 9715(PHd07 H)3H)1 77463(m 2H) 421410(m 2H), 2.94-2.55 (m

Sk maoand. ao: Clitwouty 39 gyl /arZiihe: L ik (i) Qs QiDL @D o 5,
(d 2H) H)08.1( dd, 11h) 7.67 (bQH).d7.58(d) 2H), 788 ({4, 1H)H).17 &, OH),6.1345s,(1H), 2H), 6. 13
Uhy e sodie b e g T3 @9294 %4%&%@ 8. g Pab G o4 (=

2.78-2. 42 1 )0 4
30C0rrpounélﬁr1q00)3w78 22682@1 % M %2221%\/(@((1%%%?4 ??253%é0m1mw8 35

(d, ®H), (mﬁHQd)781(|sb3H)7 48 (d 2H) 7.38-7.22 (m 1H), 7.04-6.81 (m 2H),
385 LT Ghustyin My doi il eR3 ity R , 1D
1H), 1.962H), 202 (131 (s018% 70357(8 1, 748)7.52Ganmey 35021 (MBIH)TBZI9827 3
g_“’*ggl)- B9, 107 1 I £ N T MR APE ) § %0 (0 tH),

1H), 4.11-4.01 (m, 1H), 2.98-2.87 (m, 1H), 2.74-2.52 (m, 2H), 2.33 (q, 1H), 1.98-1.19

15 (m, 16H), 0.88 (s, 3H), 0.68-0.41 (m, 4H).
Compound 39: MS: m/z 908.3 (M'+1); '"H NMR (CDCls) & 10.26 (s, 1H), 8.48 (d,

2H), 8.15 (d, 1H), 7.67 (d, 2H), 7.57-7.46 (m, 2H), 7.39-7.35 (m, 2H), 6.07 (s, LH), 5.62

(q, 1H), 4.98-4.86 (m, 2H), 4.77 (dd, 1H), 4.58 (d, 1H), 4.02 (dd, 1H), 3.38-3.24 (m, 4H),

2.99-2.81 (m, 4H), 2.82-2.42 (m, 3H), 2.19 (q, 1H), 1.88-1.04 (m, 15H), 0.92-0.72 (m,

20 4H).

Compound 40: MS: m/z 866.3 (M'+1); '"H NMR (CDCls) & 10.51 (s, 1H), 8.37 (d,

2H), 7.91 (d, 1H), 7.69 (s, 1H), 7.61 (d, 2H), 7.53-7.42 (m, 2H), 7.23-7.14 (m, 1H), 6.01
(s, 1H), 5.67 (q, 1H), 4.94 (dd, 1H), 4.72 (dd, 1H), 4.61 (d, 1H), 4.43 (d, 1H), 4.30-4.02
(m, 2H), 2.94-2.60 (m, 3H), 2.57 (s, 6H), 2.20 (q, 1H), 1.80-1.15 (m, 15H), 0.77 (s, 3H).

25 Compound 41: MS: m/z 892.3 (M"+1); '"H NMR (CDCls) & 10.40 (s, 1H), 8.51 (d,
2H), 8.16 (d, 1H), 7.85 (d, 2H), 7.65 (s, 1H), 7.58 (d, 1H), 7.41-7.37 (m, 1H), 6.14 (s,
1H), 5.59 (q, 1H), 4.99 (dd, 1H), 4.80 (dd, 1H), 4.62 (d, 1H), 4.57 (d, 1H), 4.45-4.37 (m,
1H), 4.17 (dd, 1H), 3.75-3.65 (m, 2H), 3.60-3.48 (m, 2H), 2.80-2.45 (m, 3H), 2.24 (q,
1H), 1.89-1.41 (m,20H), 0.8 (s, 3H).

30 Compound 42: MS: m/z 907.3 (M"+1); '"H NMR (CDCls) & 10.20 (s, 1H), 8.43 (d,

2H), 8.10 (d, 1H), 7.65 (d, 2H), 7.60-7.55 (m, 2H), 7.39-7.35 (m, 1H), 7.25 (s, 1 H), 6.05
44



5(d, 2H), 8.20 (d, 1H), 7.59-7.37 (m 5H), 7.14 (s, 1H), 6.04 (s, 1H), 5.61
(g, 1H), 5.21 (d, 1H), 4.87 (dd, 1H), 4.77 (dd, 1H), 4.57 (d, 1H),

4.19-4. OWOrmp1143)5183. 67-3.42 (m 2H), 3.17-2.40 (m 6H) PCZUBR00PMH5693H) ,
1.93-0.78 (m 27H). Compound 103: Ms: niz 866.3 (M++1); 1H NWVR ( CDC13)
6 10.45 (s, 1H), 8.31 (d, 2H), 8.12 (d, 1H), 7.51-7.42 (m 5H), 7.32-7.25
(m 1H), 6.09 (s, 1H), 5.61 (g, 1H), 104.90 (dd, 1H), 4.81 (dd, 1H), 4.59
(d, 1H), 4.50-4.36 (m 2H) 4.13 (dd, 1H), 3.69-3.27 (m 3H), 3.10 (brs,

4H), 2. 90(52114)15%1&(14@ @Hﬁ%mdd'()gmﬂﬂfﬁﬁﬁﬁmm ?ﬁlr&tz (m 2H8@((?)@D0UE§|

104: Ms: iz 811
8 19 (d, (ﬂﬂDlH)73€8376031n (2H1) 35}1)3117(13221?) 2@1(2#}3 (bH)3H)62 19}2(0§ (m1Bhl), 5.65 (q,

4. 88 4.57 (dd, 1H), 4.40 (d, 1H), 4.21-4.05
(m 2H) lzéggoﬁjc%ll%@ca%gi@ﬂ)z 22 (q, 1I(—|), T (s 3H§, Cokots (m

24 T’(Ilkﬁh![b’tdmdﬂ5 MEGn/28%®). 38(63*#1) (IMWR(CD@INW(IQQ@ZLBI) 655@d,57 (s,
'8.37 2 % é‘ 7.27 (dd,
. 56. 092H)s 821:53 1H, %14 ésqulLlli)Dég 4, 23@ 5?&7”(1n€m AH)) 7211 (@41 564%9 4.10 (dd,

1 3.79 4

3|2_|)H) ZOC%}?})pgﬁﬁgsmlHé"@@@l 21?1)%9? )Jr')7 4?62& o 4142|)d ?H)gﬁl (éi73 (;ﬂ ",

8 35 (d, 1H)2.68-:218 (bd 3HLH).24 @, 58)1%81 (5r(m21I€lﬂ) (7791@ $d). 2H), 7.36-7.33 (m

Z 56 (a o 38y ara o S Sugtlikchicly ai@zﬁzé%f?sg{‘( n é‘ﬂ.;*
2,752 AHHE. 22'(‘& 11, 166 (c?zH;Hns 16@?02@7@817@%'1’) mgmomﬂ

mz 863.3 (W g g 32 (d
1H) ,107. 59(571%6(16(1@6@% 719171(1375@4& Bl 77ddd 1H).4.@-6 2(@;{:)1}1)1206 25 (s,

13 ity 5,0 0y, T g i B 00 02 22

7 e
Corrpound 108: cmsnpdma 48Ms4m(z|\9853) (,M*:HH) NHR\IMRQCZDDIg)@ 11)0226(3 1(3),, 8:56|)(d 8. 32
i%d 2H)421p2811§ 1H) e oA A&7 3, S 818 R st o B, 6130 (M
(s, 1H), 5.68 (q, 1H), 5.00 (dd, 1H), 4.77 (dd, 1H), 4.55 (d, 2H), 4.41-4.12 (m, 2H), 2.82-
15 2.42 (m, 3H), 2.28 (q, 1H), 2.01-1.11 (m, 15H), 0.83 (s, 1H).
Compound 46: MS: m/z 891.3 (M'+1); '"H NMR (CDCls) & 10.34 (s, 1H), 8.35 (d,
2H), 7.94 (d, 1H), 7.66 (s, 1H), 7.62 (d, 2H), 7.54-7.46 (m, 2H), 7.22 (dd, 1H), 5.93-5.84
(m, 2H), 5.61 (q, 1H), 4.92 (dd, 1H), 4.87 (dd, 1H), 4.58 (d, 1H), 4.41-4.36 (m, 1H), 4.04
(dd, 1H), 2.82-2.75 (m, 1H), 2.65-2.50 (m, 2H), 2.24 (q, 1H), 1.80-1.00 (m, 24H), 0.81 (s,
20 3H).
Compound 47: MS: m/z 867.3 (M'+1); '"H NMR (CDCls) & 10.35 (s, 1H), 8.54 (d,
2H), 8.18 (d, 1H), 7.86 (d, 1H), 7.66 (d, 2H), 7.61 (m, 2H), 7.46 (m, 2H), 6.13 (s, 1H),
5.67 (q, 1H), 4.94 (dd, 1H), 4.77 (m, 1H), 4.61 (m, 1H), 4.40 (d, 1H), 4.20 (m, 1H), 3.72
(s, 3H), 2.91 (m, 1H), 2.72-2.39 (m, 3H), 2.25 (q, 1H), 1.96-0.82 (m, 15H).
25 Compound 48: MS: m/z 908.2 (M'+1); "H NMR (CDCls) & 10.28 (s, 1H), 8.44 (d,
1H), 8.23 (d, 1H), 7.67 (m, 3H), 7.52 (m, 1H), 7.07 (s, 1H), 6.04 (s, 1H), 5.68 (q, 1H),
5.12 (d, 1H), 4.98 (dd, 1H), 4.79-4.68 (m, 2H), 4.34 (s, 1H), 4.20 (dd, 1H), 4.00 (m, 1H),
2.95 (s, 3H), 2.93 (m, 1H), 2.72 (m, 2H), 2.52 (m, 1H), 2.26 (q, 1H), 1.94-0.82 (23H).
Compound 49: MS: m/z 920.2 (M'+1).
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5.77 (q, 1H), 4.98 (dd, 1H), 4.78-4.71 (m 2H), 4.44 (d, 1H), 4.29 (brs,
1H), 4.11-4.05 (m 1H), 2.96-2.72 (m 2H), 2.64 (s, 6H), 2.41 (br, 1H),
2.20 (q, wO)2011103¢880. 78 (m 25H). Conmpound 109: MBCTMS2008876947 ( M+-+1) ;
1H NMR (CDC13) 6 10.49 (s, 1H), 8.35- 8.25 (m 3H), 7.71 (s, 1H), 7.55-7.41
(m 4H, 7.26 (s, 1H, 6.19 (d, 1H, 6.01 (s, 1H, 55.63 (g, 1H), 4.88 (dd,
1H), 4.71 (brs, 1H), 4.56 (d, 1H), 4.39 (brs, 1H), 4.06 (d, 1H), 2.81-2.45
(m 4H), 223(q 1H), 1.99-1.64 (m 4H), 1.58-0.77 (m 21H), 0.51 (brs,

4 1 1 0. 39

1E)|) 8. 29 (d ﬁﬂwé‘é’l&%g Mga"”{%(% 7 564)7(HNI%1)R( 15“@10(%@1) ?m% 1H), (ess 05
(s 1H), $596n,H), LH) (d,53H648.(3(d, 1H),,7.78.@ 71 H)J@ 53-TH0, (4 289, 7(26d7.14 6, 4. 55 (d,

4. 42 8 5 4

1o sauehfozdinm.s s il B 0 od 0 S A 3k ap B e . T
CDC13) 62.99228(&, 1/ @§§0 BoH ol i, 7643 7.39
§dd 1)H) 2 gﬁll e (ﬂoﬂs%H%EDH)zoed mdl, e ( 5§§2 (6q dfg;n 4.91 (dd,
1H) , 54. 6811(PHd09 %111@46440(m 2H) 405(dd 1H) 3.79- 362(m 2H)

viosry o o BPod Rea StV BB Fdsi B 66 2
(s, 1H), 869384(1(dm 2H), 8.38.(@2H)I7. 6$I® 1H3, D2-7.80 (hHH), 8.08 Ts, 1TH}5S. mns 45H), 7.41

iy, a7y 288 4 8-+ i kg 30l ) 19 () A QoBsb Bagan Yy (O

2 25 7 113: MS: mz 853.4 (M+1 1H
NVR (&1%@2226&919? 2814%‘ 32%'_@546@@@ @ng 30 (d, 1H)), Z? 62-7. E16 (m) 4H) ,

7.4107. 36 (m Cddpound $2: ¥I§; nlﬂzl—157426(M9LllsH1‘il}4}1(C®Qll?) 5(1d)331(ISl)1H)5868 (g, 1H),

4.92 (dd, 7 , 19 2 89-2.43
i 2oty s 38hn 0TSk (6 gl s 8o Pty Rl B, 2dhg Sal Fua g Sond Toa.
mfz oY), 8.16 Mt 1) 6.UHJNMR), (5EBCAA) 1 16, 1973(70)82%1, 151505,.0%4.69(7%%1)%2 itl)b

(3 b el 5e 0 el gah 16230 g TR A T 10gm 407488 6 1 5. 61
lH) 31}12)8?9()%1 (;[H)14H§l 70 (dd, 1H), 4.42 (d, 1H), 4.31 (dd, 1H), 4.08

IH), 2.65-2.43 (m 2H), 2.23 (g, 1H), 1.88-1.62 (m
6H) , 151 49 0. 783c(rmoum |5|§% MS: m/z 825.3 (M™@bnpound 115: MS: niz 895.4 (M+1); 1H

$N§6( %%3% m6 AP 8}@ 1%.5‘) ﬁliﬁo%osg%ﬁ?mz% P?Ngf?ﬁs éDCH_% 104622 109 2H).
8.28-8. 19(m 1H), 7.98 (s, 1H), 7.88-7.85 (m, 1H), 7.63-7.39 (m, 6H), 6.07 (s, 1H), 5.67-
5.46 (m, 2H), 4.96-4.79 (m, 2H), 4.41-4.09 (m, 3H), 3.37 (s, 3H), 2.97-0.88 (m, 20H).
Compound 55: MS: m/z 789.2 (M'+1); "H NMR (CDCls) § 10.61 (s, 1H), 8.49 (s,
20 1H), 8.39-8.24 (m, 2H), 8.05-7.94 (m, 2H), 7.56-7.04 (m, 5H), 5.90 (s, 1H), 5.47 (br,
1H), 4.93-4.69 (br, 2H), 4.40-4.07 (m, 3H), 3.46 (s, 1H), 3.23 (s, 3H), 2.91-2.07 (m,
11H), 1.99-1.54 (m, 4H), 1.32-0.81 (m, 5H).
Compound 56: MS: m/z 839.3, 843.3 (M"+1); 'TH NMR (CDClz) & 10.27 (s, 1H),
8.24 (d, 1H), 7.89 (d, 1H), 7.63 (d, 1H), 7.56 (s, 1H), 7.52-7.40 (m, 2H), 7.14 (brs, 1H),
25 6.08 (s, 1H), 5.69 (q, 1H), 5.30 (brs, 1H), 4.97 (dd, 1H), 4.74 (dd, 1H), 4.46 (d, 1H),
4.40-4.22 (m, 1H), 4.13-4.08 (m, 1H), 3.36 (s, 3H), 2.99-2.05 (m, 5H), 1.90-1.10 (m,
15H), 0.99-0.88 (m, 1H).
Compound 57: MS: m/z 827.2 (M™+1); '"H NMR (CDCls) 8 10.17 (s, 1H), 8.42 (d,
2H), 7.84 (d, 1H), 7.49-7.41 (m, 4H), 7.28 (m, 1H), 7.13 (brs, 1H), 6.16 (s, 1H), 5.63 (q,
30 1H), 4.95 (m, 1H), 4.70 (dd, 1H), 4.63 (m, 1H), 4.31-4.11 (m, 2H), 2.97-2.70 (m, 3H),
2.50-1.06 (m,17H), 0.91 (m,1H).
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(brs, 1H), 5.01-4.87 (m 1H), 4.89 (dd, 1H), 4.62-4.55 (m 2H), 4.34-4.08
(m 2H), 2.94- 2.55 (m 4H), 2.50 (s, 3H), 2.23 (g, 1H), 1.95-1.10 (m
32H). wo2@upeund 116: MS: miz 909.4 (M-+1): 1H NVR @CDETE2)0985607 29 (s,
1H), 8.40 (d, 2H), 8.01 (s, 1H), 7.55 (d, 2H), 7.47-7.26 (m 3H), 6.14 (s,
1H), 5.69 (q, 1H), 5.37 (d, 51H), 4.99 (dd, 1H), 4.78 (dd, 1H), 4.60 (d,
1H), 4.40-4.05 (m 3H), 2.80-2.51 (m 3H), 2.50 (s, 3H), 2.29 (g, 1H)),

1.98-1.12 (m 32H), 0.82 (s, 3H). Cowpound 117: Ms: mlz 855.2 (M+1);
1H NMWR (CDCl3)Cc§nﬂ(QmQ§8(1§IS 141!"2')8038} %@wg 8.03 (d, 2H), 7.44-7.18 (m
3H), 7.26-7.17 s, 1H), 5.65 (g, 1H), 4.89 (dd,

1H), 4 77 (dd, Ccmhj)oundSQfWSdm/ZI}SP2@44P2)4HS‘6MBr(1CDﬂH})81@3]93(5(&&1),8]584) 103. 16

S, 77 3 ound 118:
v s goal i b el ibouin 2 6% 4l s dng 07 G i 1Y . SR ot
éZO IVB sz c184ﬁ)2518\(ﬂid11)H) 4I9Iswd?1ﬂms3()m aHb042§(c(,$H) J4H§8,48468 if@b,, ggi)(

m
1H) , 5 15 372816 ?H), 21%2 676(rrrz3f{)d2 6@?1)41 (61 rﬁi) (25?97 278 (m51('®31€8r0 &ﬁm)n 5 27 (d,
1H), 4.89.4¢d, 1H), 4.68 (dd, 1H), 4.51-4.42 (m 2H), 4.12 (dd, 1H),
2. 84-2. 43  4H), 2. 22 (g, 1H), 1.98-0.84 (m 24H). Conmpound 121: MS: nfz
829.3 (Mr+1). Gonpoudd0I98: midS 730 M 833. IHNMIR-K aa@cmmzo(unrH)l&gé (B mz

0213 U AR 0 (A 08 1, 3.2y e g o
1H), 5. 645 {H¢q, 1H),4.9% @8: 1‘H)8$7Q'(fad Zlk_% 4.9 ?pl 14-1)5484((3 1?{5")4;2 4(nil4 D¢ (m 2H),
]2_ 3210(258023 (m,ol%@ 60-8;77(2(m 1@94)2 55-2.52 (m 1H) 5%3 (q, TH), 1 98 1 90 (m m 15H.
1.84 (s, 3H), 1.80-0.80 (m, 16H).
Compound 61: MS: m/z 845.3 (M'+1); '"H NMR (CDCls) & 10.41 (s, 1H), 8.34 (d,
2H), 7.84 (d, 1H), 7.53-7.44 (m, 1H), 7.40-7.33 (m, 3H), 7.19 (s, 1H), 6.14 (s, 1H), 5.71
(q, 1H), 5.15 (d, 1H), 4.98 (dd, 1H), 4.89-4.80 (m, 2H), 4.25-4.19 (m, 2H), 2.95-2.90 (m,
15 1H), 2.88-2.42 (m, 3H), 2.44 (s, 3H), 2.29 (m, 1H), 1.98-1.20 (m, 14H), 1.11 (s, 9H),
1.00-0.87 (1H).
Compound 62: MS: m/z 841.2 (M"+1); '"H NMR (CDCls) § 10.21 (s, 1H), 8.35 (d,
2H), 7.89 (d, 1H), 7.60-7.57 (m, 1H), 7.33 (d, 2H), 7.17 (d, 1H), 7.05 (s, 1H), 6.22 (s,
1H), 5.68 (q, 1H), 4.97 (dd, 1H), 4.77-4.64 (m, 2H), 4.33-4.17 (m, 2H), 2.93-2.74 (m,
20 3H), 2.44 (s, 3H), 2.21 (m, 1H), 1.95-0.91 (m, 17H).
Compound 63: MS: m/z 903.3; 905.3 (M'+1); '"H NMR (CDCl) & 10.18 (s, 1H),
8.45 (d, 2H), 8.23 (d, 1H), 7.64 (m, 2H), 7.49 (d, 3H), 7.01 (s, 1H), 6.17 (s, 1H), 5.72 (q,
1H), 5.13 (d, 1H), 4.99 (dd, 1H), 4.77 (dd, 1H), 4.58 (d, 1H), 4.53 (brs, 1H), 4.27 (m,
1H), 4.14 (m, 1H), 2.83-2.44 (m, 3H), 2.27 (q, 1H), 1.95-1.22 (m, 23H), 0.83 (s, 3H).
25 Compound 64: MS: m/z 787.3 (M'+1); '"H NMR (CDCls) & 10.45 (s, 1H), 8.25 (d,
2H), 7.75 (d, 1H), 7.67 (s, 1H), 7.53-7.52 (m, 1H), 7.26 (d, 2H), 6.29 (d, 1H), 6.19 (s,
1H), 5.67 (q, 1H), 4.94 (dd, 1H), 4.75 (dd, 1H), 4.52 (brs, 1H), 4.42 (d, 1H), 4.10-4.18
(m, 1H), 2.89-2.50 (m, 3H), 2.43 (s, 3H), 2.35-2.20 (m, 1H), 1.98-1.85 (m, 1H), 1.82 (s,
3H), 1.62-0.81 (m, 16H).
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25Conpound 124: Ms: nmlz 779.2 (M++1); 1H NMR (CDC1l3) 6 10.31 (s, 1H), 7.93
(dd, 1H), 7.70 (s, 1H), 7.65-7.55 (dd, 1H), 7.41-7.26 (m 2H), 7.04 (s,
1H), 6.6IwW0=201113¥5186. 15 (s, 1H), 5.72 (q, 1H), 5.37 (d, PCHUS26903694791 (m
1H), 4.77 (dd, 1H), 4.46 (d, 1H), 4.37-4.09 (m 2H), 3.36 (s, 3H),
2.92-2.53 (m 3H), 2.23 (q, 1H), 1.99-0.86 (m 16H). Conpound 125: Ms: mz
817.2 (M++1); 1H NMR (CDC13) 6 10.28 (s, 1H), 7.98 30(d, 1H), 7.66 (s, 1H),
7.60 (dd, 1H), 7.40-7.09 (m 3H), 6.11 (s, 1H), 6.60 (s, 1H), 6.17 (s,

3 b1 5 76 (o Glifeoua§2 iz g2 G I3y SHMRTCHRYS b AaulRs st 2
VS: rlﬂH)z 783, 8.17 K-21); 7md\|gxa) (7C5i5C(3;31)H)6:73:46 728 (frs,| H)H).25- 7281m(2[d|) 539? ; 72%)
52 61 1oy Caft. 5 355ty 1Ay 36 Bl By 2 3,893 gt B O

4.17 (dd, 3H)H)s,3025 851j22 s?zﬂzammlm) 2286, 31, 24616 2mA Y, m901clm nz 21 0. 84 (m
20 Compound 127: Ms: miz 821.3 (M++1); 1H NWVR (CDC13) 6 10. 37(s,
1H),8.15 (&) 1H), 7.79 (d, 1H), 7.45-7.42 (m 3H), 7.35-7.25 (m 1H), 7.01

(10,5 55 Gl g e 038 Sl oty o7 (0
(g, 1H), 20Dm,2H)17.08ns, 1HN)7.67(s 0 3.47 96, (nl) 383 -0057@, [H, 5_’5E-I)(q, 1H), Cor’rpound
15 R A AP RISyl R
(2m901|2'|) 7924459&143?32 (557“5 éﬁ) ,2 34)—(7@7 (rﬁd246 42 ?51 ( gH) 1"')2 2‘21 (13 1&;’» (m 2H),
1. 9701, 04 ( m qcsmaouni 6®4M(3sm/2984)5 3 ®1'9é)- o 87 (m 1H. ’ ’
Compound 68: TG-2379: MS: m/z 871.3 (M'+1); '"H NMR (CDCls) & 10.33 (s,
1H), 8.34 (d, 2H), 7.85 (d, 1H), 7.73 (s, 1H), 7.54-7.46 (m, 1H), 7.38-7.22 (m, 3H), 6.12
(s, 1H), 5.65 (q, 1H), 5.35 (d, 1H), 4.93 (dd, 1H), 4.78 (dd, 1H), 4.62-4.50 (m, 2H), 4.32-
4.08 (m, 2H), 2.81-2.42 (m, 3H), 2.40 (s, 3H), 2.26 (q, 1H), 1.93-1.11 (m, 23H), 0.80 (s,
15 3H).
Compound 69: MS: m/z 861.3 (M'+1).
Compound 70: MS: m/z 857.2 (M'+1); "H NMR (CDCls) & 10.23 (s, 1H), 8.09 (s,
H), 8.05 (s, 1H), 7.96 (dd, 1H), 7.58 (dd, 1H), 7.47-7.19 (m, 3H), 7.06 (d, 1H), 6.21 (s,
1H), 5.69 (q, 1H), 4.95 (dd, 1H), 4.81-4.60 (m, 2H), 4.35-4.17 (m, 2H), 3.94 (s, 3H),
20 2.92-2.41 (m, 3H), 2.23 (q, 1H), 1.92-0.82 (m, 17H).
Compound 71: MS: m/z 819.2 (M"+1); "H NMR (CDCls) & 10.36 (s, 1H), 8.01-
7.81 (m, 3H), 7.71 (d, 1H), 7.34-7.22 (m, 3H), 6.96 (d, 1H), 6.01 (s, 1H), 5.61 (q, 1H),
5.27 (dd, 1H), 4.90 (dd, 1H), 4.69 (dd, 1H), 4.38 (d, 1H), 4.22-4.03 (m, 2H), 3.87 (s, 3H),
3.28 (s, 3H), 2.86-2.42 (m, 3H), 2.20 (q, 1H), 1.97-0.88 (m, 16H).
25 Compound 72: MS: m/z 861.3 (M'+1); "H NMR (CDCls) § 10.38 (s, 1H), 8.10-
7.98 (m, 2H), 7.86 (d, 1H), 7.54-7.22 (m, 3H), 7.20 (s, 1H), 7.06 (d, 1H), 6.10 (s, 1H),
5.70 (q, 1H), 5.29 (d, 1H), 4.97 (dd, 1H), 4.79-4.67 (m, 2H), 4.18-4.04 (m, 2H), 3.94 (s,
3H), 2.95-2.57 (m, 3H), 2.28 (q, 1H), 1.91-0.87 (m, 25H).
Compound 73: MS: m/z 803.2 (M'+1); "H NMR (CDCls) & 10.37 (s, 1H), 8.12-
30 8.96 (m, 2H), 7.85 (d, 1H), 7.56-7.26 (m, 4H), 7.05 (d, 1H), 6.19-6.15 (m, 2H), 5.71 (q,
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Compound 129: MS: miz 836.3 (M++1); 1H NMR (CDC13) 6 10.29 (s, 1H), 7.88
(d, 1H), 7.53-7.50 (m 1H), 7.49 (dd, 1H), 7.19 (s, 1H), 6.65 (s, 1H), 6.04
(s, 1H), WOR0H/B4EO (m 1H), 5.12-4.48 (m 4H), 4.19- 3. @BT(USRO0RIFGI37
2.95-2.58 (m 3H), 2.48 (s, 3H), 202.32-2.12 (m 1H), 1.97-1.18 (m 15H),
1.00 (s, 9H), 0.98-0.86 (m 1H). Compound 130: Ms: nmliz 832.2 (M+1);
1H NMR (CDC13) 6 10.20 (s, 1H), 7.84 (dd, 1H), 7.52 (dd, 1H), 7.39 (, 1H),
7.38-7.26 (m 2H), 6.62 (s, 1H), 6.05 (s, 1H), 5.60 (q, 1H), 4.83 (dd, 1H),
4.67 (dd, 50 (m
g 2.41Ii)|'|)196ffdc'[55H§d4j74(%|'@H)(,4535142d(1m%'F% 4@@51&9’%931(5936{%%8122% 2" 25
Conpound @8 #H)NS!0-482 (88BID. (M++1) ; 1H NVR (CDC13) 6 10.36 (s, 1H), 8.23

(o s cat Catpronil 3a ySamARg 3 s Bt o Pt il g e 2® (8

(1m8935|) BH)R3983(& AH)M.50-AR6 (21 Qﬁ) 72)06(3 1HIT) 6 9bXs, 121)55465((541,, 18K)s. 212(dia &@R 1H),
( CDCE3) elFi)@“Qa(@ 1 H} 1484 @d317H)36(6§ (d11|h}) 4?1?&71%§HQ%9%%3H)7%2@ 7.42 (m

}1 ) Zd(%?zﬁ%m]dﬁ)? %5%1@%9@ 2031111?4}6)51 130 915{; 07&)694&191"9,}1)52 22 Bg 41';25

(m 2H), 3. 40-Gorguhdi75IVp; mﬁwﬂmlﬁﬁﬂm(wﬂﬁ §1f).331(s) LH)1 8 3B<d.. 23 (m

o 10,37 (2. 139 Ty ioh oL 7T 8y o 3870 i a0 o P 7,5

3H), 6. 95(361@)95@1((121@;5&2@91&2 d@i)gd ﬁ)éﬁaswﬂ 1 4555(5312[{)(21,38141*)3 4.99 (m

1H), 4.74 ( I—g (d 14-4.11 (m 1H), 2.90
(m 2H), 20z8H)m.39 () 3HR 26836 (a2 H1.H)39- %Uzvm(%é) my 121)(9021HL(§)(9%0?&H) 1.45
(s, 9H, % 0.83 (m 2H). Compound 134: Ms: niz 901.3 (M++1); 1H
NVR ( CDC1 10.21 (s, 1H), 8.8.51 (s, 1H), 8.23 (d, 1H), 7.81 (d, 1H),

7.59-7.43 (m QGhpourd I8: NIS; mﬂzH)OS %9093 (M, +1])H) 6.09 (s,
Compound 77: MS: m/z 887.3 (M'+1).
Compound 78: MS: m/z 883.4 (M'+1); '"H NMR (CDCls) & 10.19 (s, 1H), 8.46 (d,
15 2H), 8.25 (d, 1H), 7.62 (m, 2H), 7.46 (m, 1H), 7.04 (d, 2H), 6.96 (s, 1H), 6.19 (s, 1H),
5.73 (q, 1H), 5.15 (d, 1H), 5.02 (dd, 1H), 4.77 (m, 1H), 4.58 (m, 2H), 4.30 (m, 1H), 4.15
(m, 3H), 2.79 (m, 2H), 2.54 (m, 1H), 2.26 (q, 1H), 1.92-0.83 (m, 26H), 0.83 (s, 3H).
Compound 79: MS: m/z 869.4 (M"+1); '"H NMR (CDCls) & 10.36 (s, 1H), 8.44 (d,
2H), 8.24 (d, 1H), 7.60 (m, 2H), 7.44 (m, 1H), 7.04 (s, 1H), 7.00 (d, 2H), 6.16 (s, 1H),
20 5.71 (q, 1H), 5.21 (d, 1H), 4.97 (dd, 1H), 4.74 (m, 1H), 4.57 (m, 2H), 4.30 (m, 1H), 4.15
(m, 3H), 2.91 (m, 1H), 2.75 (m, 2H), 2.56 (m, 1H), 2.26 (q, 1H), 1.92-0.83 (m, 26H).
Compound 80: MS: m/z 883.4 (M'+1); '"H NMR (CDCls) & 10.42 (s, 1H), 8.43 (d,
2H), 8.23 (d, 1H), 7.61-7.39 (m, 4H), 7.03 (d, 2H), 6.18 (s, 1H), 5.71 (q, 1H), 5.30 (d,
1H), 4.96 (dd, 1H), 4.79-4.57 (m, 4H), 4.41-4.22 (m, 1H), 4.15-4.08 (m, 1H), 2.96-2.67
25 (m, 3H), 2.57-2.42 (m, 1H), 2.25 (q, 1H), 1.98-0.87 (m, 29H).
Compound 81: MS: m/z 897.4 (M'+1); 'TH NMR (CDCls) § 10.31 (s, 1H), 8.42 (d,
2H), 8.21 (d, 1H), 7.57-7.25 (m, 4H), 7.02 (d, 2H), 6.14 (s, 1H), 5.67-5.64 (m, 1H), 5.40
(d, 1H), 5.03-4.93 (m, 1H), 4.79-4.54 (m, 4H), 4.39-4.12 (m, 2H), 2.77-2.72 (m, 2H),
2.54 (br, 1H), 2.26 (q, 1H), 2.03-1.24 (m, 29H), 0.80 (s, 3H).
30 Compound 82: MS: m/z 915.2 (M'+1); "H NMR (CDCls) & 10.29 (s, 1H), 8.38 (d,

2H), 7.74 (d, 1H), 7.57-7.24 (m, 3H), 7.27 (d, 2H), 6.14 (s, 1H), 5.66 (q, 1H), 5.32 (d,
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101H), 5.68 (q, 1H), 5.22 (d, 1H), 4.99 (dd, 1H), 4.76 (m 1H), 4.55 (d,
1H), 4.39-4.22 (m 1H), 4.14-4.11 (m 1H), 2.78 (m 2H), 2.55 (m 1H), 2.27
(g, 1H, wo20H1M3&38(m 23H), 1.46 (s, 9H). Compound 135PCHES20005888. 3
(Mt+1). Compound 136: MS: mfz 902.3 (M++1). 15Conpound 137: Ms: mz 899.4
(M++1). Conpound 138: Ms: nmfz 885.3 (M++1); 1H NVMR (CDC13) 6 10.36 (s, 1H),
8.17 (d, 1H), 7.58 (m 2H), 7.42-7.33 (m 2H), 6.63 (m 1H), 6.07 (s, 1H,
5.67 (g, 1H), 5.29 (d, 1H), 4.97 (dd, 1H), 4.77 (m 1H), 4.57 (m 1H),

1910 a5 U 2300 1RO, A 4 L R B ) 2t Lo’ N

m z 817.?3}@);/%1)(% 1@@%&@4@129%0 8fi(z 3881. 3 (M++1): 1H NMVR (CDC13) 6

1h . 5. 15 (ab CoTRyond saon 7 OF s fabMRaplon S8 b agtag”, 0

(1E]|) 351) 9621%)9232 (8aH)N. saiLt-dDm 1ﬂ) 774&22(5 6151)(1"132 &hl) 1H)2658 (& SZ,H)2534HIS,, 18),24 (q,
[ 4- Ofcl opt- %%éélmi%r@l hﬂi ﬁ&?éﬂ%dﬁ&)a‘% %6 @EL aﬁibf&f/ﬂs‘l Q Qn &tﬂz)n@ﬂl B84 [ 4, 5]

furo [3 ,Aq)pd @grzl ?2&31@‘, ), 2.03- 0.80 (m. 20H),

, 16-di azatricyclo 14 3 nonadec- /- n 14-'y1] -carbamic acid tert-butyl
ester (Corrpour[bbrﬂptﬂ)ldmaMS m/z 885.3 (M '+1); 1HNMR(CDC13)8 10.26 (s, 1H), 8.42 (d,

[4-Cvel opggpangsy! BNy S8 T R525 A9t 1f 7o, 751 (E RBEEY) s, 1),
5.67 (q, 1H), 5.16 (d, 1H), 4.98 (dd, 1H), 4.75 (dd, 1H), 4.62 (m, 2H), 4.38-4.08 (m, 2H),
10 2.80-2.42 (m, 3H), 2.32 (q, 1H), 1.96-1.20 (m, 21H), 1.13 (s, 9H), 0.81 (m, 3H).
Compound 85: MS: m/z 923.2 (M'+1).
Compound 86: MS: m/z 883.2 (M'+1); '"H NMR (CDCls) & 10.41 (s, 1H), 8.19 (d,
1H), 8.06 (d, 1H), 7.95 (s, 1H), 7.61-7.41 (m, 4H), 6.92 (d, 1H), 6.12 (s, 1H), 6.04 (s,
2H), 5.67 (q, 1H), 5.35 (d, 1H), 4.97 (dd, 1H), 4.77 (dd, 1H), 4.58 (d, 1H), 4.36-4.11 (m,
15 2H), 2.85-2.43 (m, 3H), 2.27 (q, 1H), 1.98-1.21 (m, 24H), 0.81 (s, 3H).
Compound 87: MS: m/z 869.2 (M'+1); "H NMR (CDCls) & 10.36 (s, 1H), 8.17 (d,
1H), 7.97 (d, 1H), 7.88 (s, 1H), 7.58-7.32 (m, 4H), 6.85 (d, 1H), 6.02 (s, 1H), 5.98 (s,
2H), 5.59 (q, 1H), 5.37 (d, 1H), 4.87 (d, 1H), 4.68 (dd, 1H), 4.52-4.02 (m, 3H), 2.90-2.38
(m, 4H), 2.23 (q, 1H), 1.91-0.88 (m, 24H).
20 Compound 88: MS: m/z 868.5 (M '+1).
Compound 89: MS: m/z 882.5 (M'+1).
Compound 90: MS: m/z 910.3 (M'+1); '"H NMR (CDCls) & 10.32 (s, 1H), 8.34 (d,
2H), 8.22 (d, 1H), 7.61-7.43 (m, 3H), 7.44 (dd, 1H), 6.76 (d, 2H), 6.14 (s, 1H), 5.62 (q,
1H), 5.39 (d, 1H), 4.96 (dd, 1H), 4.72 (dd, 1H), 4.63 (brs, 1H), 4.55 (d, 1H), 4.41-4.04
25 (m, 2H), 3.42 (q, 4H), 2.80-2.42 (m, 3H), 2.32 (q, 1H), 1.98-1.17 (m, 29H), 0.83 (s, 3H).
Compound 91: MS: m/z 896.3 (M'+1); '"H NMR (CDCls) & 10.46 (s, 1H), 8.33 (d,
2H), 8.21 (d, 1H), 7.62-7.43 (m, 3H), 7.43 (dd, 1H), 6.77 (d, 2H), 6.13 (s, 1H), 5.65 (q,
1H), 5.39 (d, 1H), 4.93 (dd, 1H), 4.73 (dd, 1H), 4.64 (brs, 1H), 4.53 (d, 1H), 4.43-4.05
(m, 2H), 3.43 (q, 4H), 2.94-2.42 (m, 4H), 2.29 (q, 1H), 2.14-0.83 (m, 29H).
30 Compound 92: MS: m/z 901 .4, 903.4 (M'+1); '"H NMR (CDCl3) & 10.40 (s, 1H),

8.36 (d, 2H), 8.23 (s, 1H), 7.58-7.26 (m, SH), 6.15 (s, 1H), 5.65 (q, 1H), 5.19 (d, 1H),
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benzo[ 4, 5] furo[ 3, 2-b] pyri di n-4-yl oxy) -3, 16-di aza-tricycl o[ 14. 3. 0. 04, 6] nonad
ec-7-en-14- yl]-carbam c acid cycl opentyl ester (Conpound 143) Conpounds
142 and ™0 20evs4jBepared via the route shown bel ow PCT/US2000/08693D| ut i on
of 2-hydroxybenzonitrile (30 g, 251 6 nmmol) in ethyl methyl ketone (320 i)
was added potassium carbonate (69.6 g, 755.5 Mol ). After stirred at room
tenperature for 30 mn, chloroacetone (34.95 g, 377 8 Mol ) was added to
the resulting mxture and then the solution was heated at 100C for

over ni ghty ofjdaal iy 4. 7t7f18d "gpCh. 69'21 so%R YAl 35808 ﬁﬁ@\fﬁ% pnden (heguged
pressure and the resulting solid was washed w t t'er and ethyl ‘ether to
give 1-132.23, ¢H), 716963(0/48?/(reJ2?)H)|\/B mz 176.0 (M +1); 1H NWMR (CDC13) 6 7.59

Co it on of 15 Cafonths Vs abetsts g Mz yP ot Aonplengu8abdn ot 4° °

benzal dehysgie(d, 1H$38 2]2,(5113{ 85m7czi4)(n1 AHINENE! 1I(If‘>@ 70&% ia), 524 QC1was added an

aqueous 1OSO| ution of dr oxi de (70% W se under constant
ST T B ng. 30 (e 1L TSGR0, Lo g b T (Ivéﬂ)ox’ﬂ/%ééi%dﬁbﬁ%r Lde
product wag, suspRNSge o (Phﬁ{r ga6l)i "ﬁQbe 0% (s solid was filtrated,
col l ected, an re crystal rom anol” to af rd a silky needles 1-14

(2.7 g, 90%. (R@lpcrm9%\450m(zl\m6+7149gM1+H) NVR (CDC13) 6 7.83 (d, 1H), 7.71
(dd, 2H), 7.64,

5.83 15(broad,© i OundH)95 wisO/A gk 3 | PRI 231 A £atta (™M 1)

2H), 8.22 (d, 1H), 7.63-7.21 (m, 4H), 7.20 (d, 2H), 6.16 (s, 1H), 5.65 (q, 1H), 5.38 (d,
10 1H), 4.94 (dd, 1H), 4.80 (dd, 1H), 4.65-4.56 (m, 2H), 4.38-4.12 (m, 2H), 3.08-2.92 (m,
1H), 2.83-2.67 (m, 2H), 2.59-2.41 (m, 1H), 2.25 (q, 1H), 1.98-1.08 (,m, 28H), 0.95-0.86
(m, 4H).
Compound 96: MS: m/z 881.4 (M'+1); '"H NMR (CDCls) & 10.47 (s, 1H), 8.40 (d,
2H), 8.23 (d, 1H), 7.76 (s, 1H), 7.62-7.41 (m, 5H), 6.13 (s, 1H), 5.65 (q, 1H), 5.33 (d,
15 1H), 5.03-4.87 (m, 2H), 4.78 (dd, 1H), 4.57 (d, 1H), 4.38-4.04 (m, 2H), 2.95-2.43 (m,
4H), 2.21 (q, 1H), 2.01-1.37 (m, 20H), 1.33 (s, 9H), 1.21-0.86 (m, 3H).
Compound 97: MS: m/z 895.4 (M"+1); '"H NMR (CDCls) & 10.30 (s, 1H), 8.40 (d,
2H), 8.23 (d, 1H), 7.59-7.43 (m, 5H), 6.98 (d, 1H), 6.16 (s, 1H), 5.65 (q, 1H), 5.41 (d,
1H), 4.98 (dd, 1H), 4.79 (q, 1H), 4.62-4.52 (m, 1H), 4.36-4.09 (m, 3H), 2.75 (brs, 2H),
20 2.59-2.56 (m, 1H), 2.28 (q, 1H), 1.91-1.18 (m, 31H), 0.89-0.78 (m, 4H).
Compound 98: MS: m/z 869.4 (M™+1); '"H NMR (CDCls) & 10.41 (s, 1H), 8.42 (d,
2H), 8.23 (d, 1H), 7.62-7.43 (m, 5H), 7.44 (dd, 1H), 6.17 (s, 1H), 5.64 (q, 1H), 5.17 (d,
1H), 4.97 (dd, 1H), 4.77-4.63 (m, 2H), 4.21-4.10 (m, 2H), 2.94-2.55 (m, 4H), 2.27 (q,
1H), 1.891.15 (m, 23H), 1.10 (s, 9H), 0.98-0.87 (m, 1H).
25 Compound 99: MS: m/z 925.4 (M'+1); "H NMR (CDCls) & 10.28 (s, 1H), 8.37 (d,
2H), 8.03 (d, 1H), 7.50 (d, 2H), 7.48 (s, 1H), 7.01-6.92 (m, 2H), 6.13 (s, 1H), 5.65 (q,
1H), 5.39 (d, 1H), 4.98 (dd, 1H), 4.88 (dd, 1H), 4.64 (s, 1H), 4.53 (d, 1H), 4.41-4.23 (m,
1H), 4.19-4.11 (m, 1H), 3.88 (s, 3H), 2.78-2.42 (m, 3H), 2.26 (q, 1H), 2.04-1.18 (m,
31H), 0.89-0.78 (m, 4H).
30 Compound 100: MS: m/z 925.4 (M'+1); 'H NMR (CDClz) § 10.23 (s, 1H), 8.35

(d, 2H), 7.77 (d, 1H), 7.48 (d, 2H), 7.38-7.22 (m, 1H), 7.04-6.81 (m, 2H), 6.16 (s, 1H),
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Internediate 1-14 (1.32 g, 5 0 mol) was suspended in acetic anhydride (10
m.) and stirred on a warned water-bath. After stirred overnight, the

reacti on woxpuris4318s poured into ice-water. The suspendedTasaee/oprstuct was
separated and collected, and then re-crystallized fromethanol to give 1-15
(1.52g, 90%. Ms: miz 306.0 (Mr+1); 1H 20NMR (CDC13) 6 8.58 (d, 1H), 7.91
(d, 1H, 7.72 (m 3H), 7.54-7.44 (m 5H), 7.34-7.7.28 (m 1H), 2.35 (s,
3H). A solution of internediate 1-15 (1.22 g, 40 mmol) in CHC13 (20

nL) was aﬂ@'@@ @W%\m {19), @ 99Qhatirgy 9§ (dar PH) '1657((9 17f?) 9.24.423Phh)i N
CHC13(15nL) After’stirred overnig he reacfion m xture was
quenched 4WQ (s, 3ldk 2v&9t?e43 (nTrél)sus pendHo lsQﬁ 1@0 (12531@3)50 gepaitdmedt).col | ect ed,

d re-crystalLized f 1 ffd116112,60°.|VB:rr1
265.9 (Mrr1) . ‘%ﬁ‘%ﬁ%ﬂ\‘}ﬁd?wg m%%fgggg/'*g)ra . 8 63((d 15 VI

(m 8H), 5 92 (Ccdnpohhm 105 1\68 M891H)(M*21)37HWR36DC13)8 10.30qs,aE908.80 i on of
1-16 (0.9 2[41 iﬁ/ added anh%grous ot assi um
acet &t e ((@ b8 29 (é %@7?9 7&7t(é1% 5§Iﬂa|7r1r4e@l )eﬁf(?f‘éhtlH){%@ Adtided (i xture

was S0POUNFLa kD QLGP WA 11 fusypofeR 59l rdiat SepRERl 6 ufpl | ect ed

and re- crysta] iz hanol i ve nonobrom e compou 7 (0.46 g,
60%) . MS:3.h1-2.4883, 6H), (ZMG{Q)IH)J.H%\IW&(@D@IH) 6 10.50 (brs, 1H), 8.54 (d,

(o) o o T 3P 5 e R alan T B 0% st e

ort hophosaahgrn Q. IQC(HdIH)57B'!—)7 4@6(%1 VSHB |7J3Qe¢2§% ﬁ{)hE 09'@@}1')653@@0%5“ xture was
cooled to roomtenperature, poured into an I ce water and stirred for

addi i onat- 9@@1dnﬂﬂ) R 100 Ehba0 Gb1 s Aot 6 par . 566l uéeﬁe@f) EER
,rbxesglrﬁtslt o) %ﬁdz %&)?;I% 280, géyﬁnbf%ﬁz(lg (éh Qbﬁg%g g@yc or |23(23 ?P%g)l) (10
m.) was refl u)(écdnlf(ﬁnhd 20h0uS sm/ZAf 8r(M 'he); SHINNMRAADEAS ScOdsgs, 1ahd8.Bhor oughl y
L0concent fasshy NS kbl oSk R8s QUeTig el sy 1008 R0t
ydr oxi de\“a
4.88 (dd, 1H), 4.70 (dd, 1H), 4.57 (dd, 1H), 4.40 (d, 1H), 4.21-4.05 (m, 2H), 2.95-2.41
15 (m, 4H), 2.22 (q, 1H), 2.01 (s, 3H), 1.98-0.79 (m, 24H).
Compound 105: MS: m/z 868.4 (M'+1); "H NMR (CDCLs) & 10.57 (s, 1H), 8.37
(d, 2H), 8.15 (d, 1H), 8.09 (s, 1H), 7.58-7.51 (m, 4H), 7.27 (dd, 1H), 6.09 (s, 1H), 5.61
(q, 1H), 4.98-4.79 (m, 4H), 4.44 (s, 1H), 4.10 (dd, 1H), 3.79-3.68 (m, 2H), 2.92-2.45 (m,
4H), 2.24 (q, 1H), 1.98-0.88 (m, 32H).
20 Compound 106: MS: m/z 882.4 (M'+1); "H NMR (CDCls) 8 10.37 (s, 1H), 8.35
(d, 2H), 8.16 (d, 1H), 7.56-7.48 (m, 2H), 7.42 (d, 2H), 7.36-7.33 (m, 1H), 7.30 (s, 1H),
6.09 (s, 1H), 5.63 (q, 1H), 4.97-4.86 (m, 2H), 4.76 (dd, 1H), 4.58 (d, 1H), 4.28-4.11 (m,
2H), 3.39-3.25 (m, 4H), 3.01-2.82 (m, 5H), 2.75-2.44 (m, 2H), 2.16 (q, 1H), 1.95-0.76
(m, 25H).
25 Compound 107: MS: m/z 863.3 (M '+1); 'H NMR (CDCls) § 10.34 (s, 1H), 8.33
(d, 2H), 8.32 (d, 1H), 7.59-7.40 (m, 6H), 7.37 (s, 1H), 6.81 (d, 1H), 6.65 (d, 1H), 6.25 (s,
1H), 6.13 (s, 1H), 5.62 (q, 1H), 4.87 (dd, 1H), 4.69-4.52 (m, 2H), 4.42 (d, 1H), 4.18 (dd,
1H), 2.95-2.40 (m, 4H), 2.24-0.78 (m, 25H).
Compound 108: MS: m/z 840.4 (M'+1); "H NMR (CDCLs) § 10.67 (s, 1H), 8.32
30 (d, 2H), 8.19 (d, 1H), 7.77 (s, 1H), 7.58-7.44 (m, 4H), 7.34-7.25 (m, 1H), 6.14 (s, 1H),
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extracted with nethylene chloride (20 nL x 3). The organic |ayer was

coll ected, dried over sodiumsulfate, and concentrated. The crude product
was recrywoablivsexdsf rom CH2C1l2 and n- hexane to afford 1PCI/USR09/0669375% .
M5: mz 279.9 (M++1); 1H NWR (CDC1l3) 6 8.45 (d, 1H), 8.09 (d, 2H), 7.84 (s,
1H, 7.71-7.64 (m 2H), 7.56-7.47 (m 4H). 15To a suspensi on of
Boc-trans-4-hydroxy-L-proline (0.53 g, 2 3 mol) in DMSO (10 nlL) was added
t-BuONa (0.49 g, 5.08 mvl) at 0C. After warnmed to roomtenperature and

stirred for & e i40uIedil 08 A4 uk 014 91 (21, 1m0l by AddegoSlopui y at

10C. The reaction m ure was stirred t hen’ quénched wit'h 10%
HC1 aqueolld), 38pt12dm, 26) P-HBs76HITRE 1 ¢ by diH). 2330 (ds 1/1&)3 199610 Foafra @ SHivashed wit h

1551510 IR NSRS 5, ST R i, 7

7.66-7. 448 ﬁmm@ﬂ)ﬂm@slmwslﬁ 41 (lm447H)( mzﬂﬁ)m)% @3(-d311896(011(521|ﬂ); 2. 81
(m1th, e of in MeOH
(20 HL) W%@s &blélgb ﬂé(lﬁ)f’i 7@ (brg Ghngs 1d, aawo%ﬁﬁbrs@ r4aQ(L|(tde1H)l\fter

i ve or ude Samsannd 2 G L N s F Ut her
pur: ficati (in Qdsopauhad 13(89/[3;(1%8&)4 (M™+1); mWchmGIQr&tme%(s ZHrzl(SlHSg 20
newat | uor G PbEdR el et Ak i i (T a5 0§ 5 ki Y & 1T

N- Hydr ox ()3 78 g
2- 'lt_Zrt bﬁ?gﬂ@gar ggzgaﬂ (gﬁ‘l(ir??? 69?%(1;‘;-1%-)&%0?@ aC?)44(25(H&1 g et gdd IH? in CH2C12

(20 W) wasl-addén. 196197 g(m.gtHD, hrdi0)764m, 2¥dm terrperature After t he
mXxture was sthrr e ‘f'f"f rMﬁhIE/z dsl 4W+ﬁ)gnﬁ%ﬁﬁggp‘@g$% 1‘(5%6{ Cé'%n The

resi due was puri by siTica gel Ve conmpound

é (ZJE E(Z; O(g H), 8(30184)1H)NB§8 miaz (®42H$H 7(3M+(did,)1H),1H2NM?1H§;|BCII)Ci); 1€H)85 24 ({, d761I(-|)
a,

1H), 5. 7115 6%&95’?1%%212&} 11%?4)%?6-82(51&-&%&?%%0 (%ﬁ)’%‘?%&%‘?ﬂ@%%}g 4. 75-
3.62 (m, 2H), 3.21-3.09 (m, 2H), 2.88-2.40 (m, 3H), 2.22-1.72 (m, 6H), 1.47-0.78 (m,
15 25H).
Compound 112: MS: m/z 864.3 (M'+1); "H NMR (CDCls) 8 10.29 (s, 1H), 8.38
(d, 2H), 8.23 (d, 1H), 8.09 (s, 1H), 7.57-7.45 (m, 5H), 7.41 (dd, 1H), 7.28 (s, 1H), 6.42 (s,
1H), 6.15 (s, 1H), 5.62 (q, 1H), 4.86 (dd, 1H), 4.75-4.66 (m, 2H), 4.49 (d, 1H), 4.17 (dd,
1H), 2.83-2.43 (m, 3H), 2.25 (q, 1H), 1.99-0.78 (m, 25H).
20 Compound 113: MS: m/z 853.4 (M'+1); "H NMR (CDCLs) & 10.34 (s, 1H), 8.36
(d, 2H), 8.30 (d, 1H), 7.62-7.46 (m, 4H), 7.41-7.36 (m, 1H), 7.17 (s, 1H), 6.19 (s, 1H),
6.17 (d, 1H), 5.68 (q, 1H), 4.92 (dd, 1H), 4.73 (dd, 1H), 4.58-4.43 (m, 2H), 4.19 (dd, 1H),
2.89-2.43 (m, 3H), 2.22 (q, 1H), 1.99-1.82 (m, 6H), 1.59-0.83 (m, 28H).
Compound 114: MS: m/z 907.3 (M'+1); "H NMR (CDClLs) & 10.30 (s, 1H), 8.39
25 (d, 2H), 8.21 (d, 1H), 7.56 (dd, 1H), 7.48 (d, 2H), 7.40 (dd, 1H), 7.24 (s, 1H), 7.18 (d,
2H), 7.03 (d, 2H), 6.92 (s, 1H), 6.06 (s, 1H), 5.74 (d, 1H), 5.61 (q, 1H), 4.87 (dd, 1H),
4.70 (dd, 1H), 4.42 (d, 1H), 4.31 (dd, 1H), 4.08 (dd, 1H), 2.84-2.79 (m, 1H), 2.65-2.43
(m, 2H), 2.23 (q, 1H), 1.88-1.62 (m, 6H), 1.49-0.78 (m, 19H).
Compound 115: MS: m/z 895.4 (M'+1); "H NMR (CDCL) 8 10.42 (s, 1H), 8.40
30 (d, 2H), 8.01 (s, 1H), 7.55 (d, 2H), 7.46-7.32 (m, 3H), 6.13 (s, 1H), 5.61 (q, 1H), 5.32
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54.34 (m 2H), 4.03 (m 1H), 3.77 (s, 3H, 2.78 (m 1H), 2.36 (q, 1H), 2.01
(m 2H, 1.75 (m 1H, 1.54 (m 1H, 1.42 (m 6H, 1.31 (s, 9H. To a
sol ution WO 2011284718. 0 g, 1.6 mmol) in THF (20 L) was aad&as@s/o8987 OH (5. 7
m., 2.9 mmol) at roomtenperature. After the reaction m xture was stirred
overnight, it was acidified by 10% HC1 to pH < 7 and concentrat ed under
vacuumto give 10a solid product, which was filtered and washed with water
to give 1-23. Ms: nlz 628.1 (Mt+1); 1H NVR (CDC13) 6 8.34 (brs, 1H), 8.04

d, 2 6 7 1
5(3 b H) (%rs ?Hg@OIZH?ﬁ (nh; 89 Z8§édc£nh%41"@2 4?5%& ;(fﬁ\jl 4%&941085('1_105éﬂ§ Gy (?n 1;)')
2. 77 (m 251‘;(m14P982é9n(s 2%(?121I(I)ml 9§H)10(1n6%2H0m 1H), 1.44 (m 6H) 1.33

(0,26 5, 0. a1 G Fag 0§ omgp oy 4 B s T HR BERT o'05BA g oM ol -
?gdogzclgqla(r) ‘Q‘Hzﬁi‘@?in% fieni T8, dHf, - am7 Do (8 3H)n§5|14Q§Qt2%%@2@ﬂ%;5?g?ﬁ%%éam de
reacti on lrﬁl)xf‘t??éd%/dél)s"tFi'grﬁdédl%)vétéﬁl(@ah]tm #4403 (Ebggéﬂtaoa% alimntd vacuum

The resi dug, g%/a%lezr@f(heﬁ{ Y o8i4l llzcﬁ., gg%h%%% Lﬁ?) chromat ography to give

compound 1-2 0159, 459 1H NWR (CDC13) 6 10.22
(s, 1H), 8.35 Campabifl 11B. MS: M852H)(M+?159H(IWR:(E|DC137} J48-0B.(8AH)n§.25H) , 7. 04

e, s ST @ e 2 e i 252 Tk i g R0 2P e 26
2H) 2. 145 (sich, 114, 892 d@4 Hym . 73kdd, 18 911491<d52Hi m@blb% (Jm415{)14 2213 1.21

(m 2H). 25To0 a solution of conmpound 1 é 12 rmol) in CH2Cl2 was
SN P B U A e S I e

room t enper at Zt&ﬁﬂorfj%ﬂg ﬁrzﬂ%stm 8@?%%&*95‘{]”‘ xture was heated to 40C and

stirred for 2 e reactiron mxture was concentrated and purified by
colum to gi veCoopuodntd:MS: (2®95¢,(M819).. MS: miz 812.3 (M++1): 1H NMR

(7088'1?)5 *1hy bt s A0 M iy Rk eali s g g oy . 31
(m 1H) (81 @ﬁ)i@?b (&FDHQﬁgo@?d (1@2 71&1) 1052(1%021@17 5%@1(2}?.) 53)1(7@5 (MH%z 29 (q,

1H),
sol u1t5| on Y)i5 sohigb@nad (d4tt) 6.16 ( 17, .63 fmdH), 537 @HbidL 2 8€5d<ﬂ‘s1_1ﬁ)whé8 added an

TS5, YoUBIRYTE S8 0 S Lo, S92 9 By LR T L1
to give ciuddH).
Compound 121: MS: m/z 8§29.3 (M'+1).
Compound 122: MS: m/z 833.3 (M'+1).
20 Compound 123: MS: m/z 821.3 (M'+1); "H NMR (CDCL) 8 10.27 (s, 1H), 7.90
(dd, 1H), 7.60 (s, 1H), 7.27 (dd, 1H), 7.32-7.20 (m, 2H), 6.91 (s, 1H), 6.53 (dd, 1H), 6.03
(s, 1H), 5.64 (q, 1H), 4.98-4.89 (m, 2H), 4.71-4.58 (m, 2H), 4.14-4.03 (m, 2H), 2.86-2.80
(m, 1H), 2.67-2.40 (m, 2H), 2.22 (q, 1H), 1.98-1.10 (m, 15H), 1.05 (s, 9H), 0.98-0.82 (m,
1H).
25 Compound 124: MS: m/z 779.2 (M'+1); "H NMR (CDCL) 8 10.31 (s, 1H), 7.93
(dd, 1H), 7.70 (s, 1H), 7.65-7.55 (dd, 1H), 7.41-7.26 (m, 2H), 7.04 (s, 1H), 6.61 (s, 1H),
6.15 (s, 1H), 5.72 (q, 1H), 5.37 (d, 1H), 5.01-4.91 (m, 1H), 4.77 (dd, 1H), 4.46 (d, 1H),
4.37-4.09 (m, 2H), 3.36 (s, 3H), 2.92-2.53 (m, 3H), 2.23 (q, 1H), 1.99-0.86 (m, 16H).
Compound 125: MS: m/z 817.2 (M'+1); "H NMR (CDCls) & 10.28 (s, 1H), 7.98
30 (d, 1H), 7.66 (s, 1H), 7.60 (dd, 1H), 7.40-7.09 (m, 3H), 6.11 (s, 1H), 6.60 (s, 1H), 6.17 (s,
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conmpound 1-25 which was used in the next step without further purification.
MS: mz 712.3 (MH+1). 1-25 was dissolved in acetonitrile (2 nL) and
t hen sat uwetzed/M8aH€C3 (1 nl) was added. The reaction m PCHMAS200095687 rr ed
for 10 min. Cyclepentyl chloroformate (0.02 g, 100.15 mml) was added to
the reaction mxture at roomtenperature. After stirrred for additional 2
hours, the reaction m xture was quenched by saturated NaHCO3 and extracted
by CH2Cl2. The residue was purified by silica gel colum chromatography to

i 8 4 13) 6
%Y%C?g})ﬁw‘@ 7%30? 168. 49%1)(1 14, 4%&67@& ﬁi?) 4§1 (4'\#8;(%1) 21;71]}'1 d‘i'\d,?ﬁgol?g 02 C1h
5.75 (s, m245(m11@n2225184)(m517212 (d, 1H) 4 99 (dd, 1H), 4.75 (m 2H),

4.56 (d, 1 4.32 , 7 2.52
G aty, 2 o Coptrophog Nos: g v il n AR P Do AT af e o
Conpound (h&ﬁr}?ﬁ? 60 (s 1H) 7d52 @acgﬂéﬁ ngommumﬂ)lélﬂ% @53Hyvass13p6 ena,ed)in a |
manner sim/l ar 0 escri pe oun
144: 5VB: HPk(a78HY 4383((ldﬁ,+1ﬁ) 4671 (dgviRH)- dﬁél@yinﬁi)lé 3§6d(1§1) ﬁm(ddallzib (s, TIF—)l)
403 (m 10522 G TRz enge 1 3 fi LT RGP IS 305 (s ey 2. 87
(m 1H), 2.70 Campddiil 122 NS ramn821B)(M 2125H(Nj\/IR:(HDC131 590-30. (84 H)n§.145H) .

25Co 770. 3
(e T ROR? 743D 5 P18 3 0 5.7 25 o DU © 1355 V5. Oy

Z ?8 (m255 £4mq, TH) 5. 16}(@611(1)54 83@(1 151)6496‘( ad, ?-lfg 4ﬁ(&51}¢)d4 2é|l(_“lgd 1), 9504% ﬂ]d 1i|)H)
2.7010(m @HH), 29512‘(4ﬁm13§:9)12%4991@dp2(ﬂl—9 11 gmglAH), b96ésm9HL3)|~§3 -0.38 67- 0. 84 (m
2H) Corrpound 147: MS: mz 697.2 (M++1); 1H NMR (CDC13) 6 10.37 (s,
11 8. 24, 8.04 (d, 2, 7.56-7.31 (m 8H), 563 (m 2H, 4.97 (dd,
1H) 4.63 (m Cldﬂ)pouﬂd@% (MIS: ibH)8333.(86 -+ HMNHIR (2D8%:) Gri0)Gs, 1216207 m  2H) ,

< Nf,RO?dgglllgf%%fézzg i) q%g”}d 100506 LIRSS A (BB 518153, (ML)
1H), 4.96-4.83 (m, 1H), 4.72 (dd, 1H), 4.67 (d, 1H), 4.18-4.03 (m, 2H), 2.90-2.79 (m,
15 1H), 2.69 (s, 3H), 2.64-2.46 (m, 2H), 2.22 (q, 1H), 1.97-1.04 (m, 15H), 1.04 (s, 9H),
0.96-0.87 (m, 1H).
Compound 129: MS: m/z 836.3 (M '+1); 'H NMR (CDClz) § 10.29 (s, 1H), 7.88
(d, 1H), 7.53-7.50 (m, 1H), 7.49 (dd, 1H), 7.19 (s, 1H), 6.65 (s, 1H), 6.04 (s, 1H), 5.70-
5.50 (m, 1H), 5.12-4.48 (m, 4H), 4.19-3.98 (m, 2H), 2.95-2.58 (m, 3H), 2.48 (s, 3H),
20 2.32-2.12 (m, 1H), 1.97-1.18 (m, 15H), 1.00 (s, 9H), 0.98-0.86 (m, 1H).
Compound 130: MS: m/z 832.2 (M'+1); "H NMR (CDCL) 8 10.20 (s, 1H), 7.84
(dd, 1H), 7.52 (dd, 1H), 7.39 (, 1H), 7.38-7.26 (m, 2H), 6.62 (s, 1H), 6.05 (s, 1H), 5.60
(q, 1H), 4.83 (dd, 1H), 4.67 (dd, 1H), 4.55 (dd, 1H), 4.36 (d, 1H), 4.08 (dd, 1H), 2.81-
2.50 (m, 3H), 2.48 (s, 3H), 2.45-2.37 (m, 1H), 2.18 (q, 1H), 1.99-0.87 (m, 15H).
25 Compound 131: MS: m/z 888.3 (M '+1); 'H NMR (CDCls) & 10.36 (s, 1H), 8.23
(d, 1H), 7.41 (s, 1H), 7.30 (m, 2H), 7.11 (s, 1H), 6.16 (s, 1H), 5.68 (q, 1H), 5.23 (d, 1H),
4.98 (dd, 1H), 4.75 (brs, 1H), 4.54 (d, 1H), 4.36-4.11 (m, 3H), 3.39-3.27 (m, 1H), 2.96-
2.63 (m, 3H), 2.54 (s, 3H), 2.25 (q, 1H), 1.89-0.93 (m, 30H).
Compound 132: MS: m/z 888.3 (M'+1); "H NMR (CDCLs) & 10.24 (s, 1H), 8.37
30 (d, 1H), 7.74-7.51 (m, 2H), 7.48-7.42 (m, 1H), 7.22 (s, 1H), 7.12 (s, 1H), 6.17 (s, 1H),

5.70 (q, 1H), 5.28 (d, 1H), 4.99 (dd, 1H), 4.76 (dd, 1H), 4.58 (d, 1H), 4.52 (brs, 1H),
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5(dd, 1H), 7.69 (d, 1H), 7.48-7.14 (m 7H), 5.71 (m 2H), 5.31 (d,1H), 4.98
(dd, 1H), 4.74 10 (m 1H), 4.55 (d, 1H), 4.36 (m 1H), 4.05 (m 2H), 3.96
(s, 3H), wog91yasys1gH), 2.68 (m 2H), 2.52 (m 1H), 2.28PCH/USLHP/053D0- 0. 88
(m 23H). Conmpound 149: MS: niz 818.2 (Mt+1). Conpound 150: Ms: niz
802.2 (M++1); 1H NMR (CDC13) 6 10.23 (s, 1H), 8.08 (dd, 1H), 7.68 (d, 1H),
7.49 (d, 1H), 7.39-7.13 (m 6H), 6.10 (d, 1H), 5.72 (m 2H), 4.95 (dd, 1H),
4.63 (m 2H), 4.17 (d, 1H), 4.06 (m 1H), 3.92 (s, 3H), 2.89 (m 1H) 2. 69

2H) , 4 ?5._ 402 ml :
g:g]rrpounl_i)d 41%51?'@%@’ %Jﬂz_’%étgf.%ﬁ((ngml i‘% 2143% glé%c%)r@qesﬂ%nggh(%l( 8 27

(d, 1H), @Pt)g)&7d07QH)1,,3H7) 59 (m 3H) 7 45 (dd 1H), 7.01 (d, 2H) 6.88 (m

55 tm it 33t ety @70 MR ety 3 0% . €597 L hpy

2.46 (m (éH)H) gzzzd (1am), 7LB+D (d 1H907-518 122 (rmﬁi)H)s,%Qs @2(n02817(m924d)1ﬂ)corrpound

152: M. mlz 3 (M) Qo 3_(Mt 1H NVR

( CDCE3) GSQ%(CBiHes” 1(dy 1Hg 458 (21@&%1) 41%4)(m 8H434 i‘hﬁdﬂljl) 4P 8452 , 7.59
2 ; m>- 31 d

(12?) 2094‘? 43% 1(1%?@ 297)(%219‘52’%781('1‘1')%3@( %%1}6"927@%) 1|’j30 ?'T%(S (

3.87 (s, BH),125$89Hm0194)Q82(r6,62H)m 2H), 2.50 (m 1H), 2.28 (q, H), 1 88-

Cs P21t B 3Eh oS N m/ 01 R B9 N &bcﬁ;'é‘ﬂd'\f( 9[281?% sp 10-29

(s, 1H), 8.23 (d, 1H), 7.81 (d, 1H), 7.59-7.43 (m, 3H), 7.13 (s, 1H), 6.90 (d, 1H), 6.09 (s,
10 1H), 5.68 (q, 1H), 5.22 (d, 1H), 4.99 (dd, 1H), 4.76 (m, 1H), 4.55 (d, 1H), 4.39-4.22 (m,
1H), 4.14-4.11 (m, 1H), 2.78 (m, 2H), 2.55 (m, 1H), 2.27 (q, 1H), 1.90-0.83 (m, 23H),
1.46 (s, 9H).
Compound 135: MS: m/z §88.3 (M'+1).
Compound 136: MS: m/z 902.3 (M'+1).
15 Compound 137: MS: m/z 899.4 (M '+1).
Compound 138: MS: m/z 885.3 (M'+1); 'H NMR (CDCl3) § 10.36 (s, 1H), 8.17
(d, 1H), 7.58 (m, 2H), 7.42-7.33 (m, 2H), 6.63 (m, 1H), 6.07 (s, 1H), 5.67 (q, 1H), 5.29
(d, 1H), 4.97 (dd, 1H), 4.77 (m, 1H), 4.57 (m, 1H), 4.42-4.03 (m, 3H), 2.89 (m, 1H), 2.75
(m, 5H), 2.52 (m, 1H), 2.27 (q, 1H), 1.91-0.82 (m, 32H).
20 Compound 139: MS: m/z 803.3 (M '+1).
Compound 140: MS: m/z §17.3 (M'+1).
Compound 141: MS: m/z 831.3 (M'+1); 'H NMR (CDCls) & 10.33 (s, 1H), 8.05
(s, 1H), 7.56-7.48 (m, 3H), 6.06 (s, 1H), 5.62 (q, 1H), 5.15 (dd, 1H), 4.91 (dd, 1H), 4.75
(dd, 1H), 4.59 (d, 1H), 4.35-4.02 (m, 3H), 2.96-2.88 (m, 1H), 2.74-2.65 (m, 2H), 2.53 (s,
25 3H), 2.24 (q, 1H), 1.96-0.89 (m, 24H).

Example 142 and 143: Synthesis of [4-Cyclopropanesulfonylaminocarbonyl-2,15-dioxo-
18-(2-phenyl-benzo[4,5]furo[3,2-b]pyridin-4-yloxy)-3,16-diaza-
tricyclo[14.3.0.04,6]nonadec-7-en-14-yl]-carbamic acid tert-butyl ester (Compound 142)

30 and [4-Cyclopropanesulfonylaminocarbonyl-2,15-dioxo-18-(2-phenyl-
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25(s, 1H), 8.29 (d, 1H), 7.63 (s, 1H), 7.56 (m 3H), 7.43 (m 2H), 7.28 (m
1H), 7.11 (s, 1H), 6.98 (dd,1H), 5.74 (s, 1H), 5.69 (g, 1H), 5.29 (d, 1H,
4.94 (dd,wokp11/084518 (m 1H), 4.57 (d, 1H), 4.34 (m 1H) PCEAB2000/05693H) , 3. 92
(s, 3H, 2.88 (m 1H), 2.68 (m2H), 2.51 (m 1H), 2.29 (q, 1H), 1.87-0.84
(m 23H). Conpound 155: MsS: mliz 842.3 (Mt+1); 1H NMR (CDC13) 6
10.28 (s, 1H), 8.28 30(d,1H), 7.85 (d, 1H), 7.57 (m 2H), 7.40 (m 3H),
7.14 (dd, 1H), 7.01 (d, 2H), 5.68 (q, 1H), 5.58 (s, 1H), 5.19 (d, 1H, 4.92
(dd, 1H),pehe i34 aZdstri nota n-13H) . 2.89
featiy Zt?eﬁ &ZSf’ﬁ}oH)ngbipﬁd%%4yﬁBﬁ§@16(ﬂzg§ é}ra%m@o@% &ré&:ﬁ]% gl—i) 2.89
(s, 9H, 3 gab@nmcl(dmvclzpantylester(Co@mpo@héB)lsa M5: mlz 854.3 (M++1); 1H
NMR (CDC13 1 8, 59 7.84 (d, 1H),

N o 7 58 %m%omoundf(%g i 183 e %g’%e‘%mﬂfﬁfme%ﬂ%%‘ggw 5 1H),( 5 o6 (q.
1H), 5.21 (d, 1H), 4.97 (dd 1H), 4.71-4.67 (m 2H), 4.56 (d, 1H), 4.36 (m
1H), 4.05 (s, 3H), 4.04 (m 1H), 2.90 (m 1H), 2.69 (m 2H), 2.54 (m 1H),
2.31 (g, 1H), 1.96-1.06 (m 21H), 0.95-0.83 (m 2H). Conpound 157:
MS: mfz 838.3 (M++1); 1H NMR (CDC13) 6 10.30 (s, 1H), 8.59 (s, 1H), 8.27
(d, 1H, 7.92 (d, 2H), 7.57 (m 2H), 7.44 (m 1H), 7.26-7.17 (m 3H), 5.68
10(s, 1H), 5.64 (q, 1H), 5.37 (d, 1H), 4.96 (m 1H), 4.76 (m 1H, 4.67 (m
1H), 4.56 (d, 1H), 4.36 (m 1H), 4.04 (m 1H), 2.89 (m 1H), 2.69 (m 2H),
2.53 (m 1H), 2.40 (s, 3H), 2.31 (q, 1H), 1.94-1.07 (m 21H), 0.95-0.83 (m
2H) . Conpound 158: Ms: mz 842.3 (M++1); 1H NWMR (CDC13) 6 10.31 (s,
1H), 8.26 (d, 1H), 8.05 (m 2H), 7.58 (m 2H), 7.43 (m 1H), 7.25-7.19 (m
4H), 5.72 (s, 1H), 5.68 15(qg, 1H), 5.35 (d, 1H), 4.96 (dd, 1H), 4.75-4.69
m 2H), 4.56 (d, 1H), 4.36 (m 1H), 4.04 (m 1H), 2.87 (m 1H), 2.67 (m
H)

(
2H), 2.50 (m 1H), 2.28 (q, 1H), 1.91-1.07 (m 21H), 0.97-0.84 (m 2H).
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Conpound 159: Ms: mz 872.3 (Mt+1). Conpound 160: MS: m(z 872.1 (M++1); 1H
NVMR (CDC13) 6 10.48 (s, 1H), 8.02 20 (m 2H), 7.68 (d, 1H, 7.47 (d, 1H),
7.23-7. 1WOp1143y5185. 74 (m 2H), 5.68 (q, 1H), 5.23 (d, PCHUS260993696Td, 1H),
4.76 (s, 1H), 4.67 (m 1H), 4.54 (d, 1H, 4.33 (m 1H), 4.04 (m 1H), 3.93
(s, 3H, 2.89 (m 1H), 2.67 (m 2H), 2.52 (m 1H), 2.27 (q, 1H), 1.92-1.06
(m 21H), 0.97-0.84 (m 2H). Conpound 161: Ms: mz 860.2 (M-+1); 1H NWMR
(CDC13) 6 10.34 (s, 1H), 8.01 25(m 2H), 7.67 (d, 1H), 7.47 (d, 1H),

7.29-7.16 (m 5H), 5.68 (m, , 5.23 (Qﬁﬁé 4.950(dd, 1H), 4.69-4.63 (m
2H), 4.31 (m @;CM. 04°% m ﬂ), 2 (s 2. I:QACZOZ.67 (m 2H),

2.54 (m 1H), br( 0, vbkoec 1. 9 'gh(mao 94(5 9H) .

Compound 162: Ms: niz 856.1 (M++ 31H NVR (CDC 410 23 (s, 1H), 8.03
(m 2H), 7.66 (d, 1H), 7.48 (d, 1H 732(s 1H) 7‘297385(m 5H), 5.73
(m 2H), 4.92 30(dy, , 4.69 (m 2 1, 400 1H), 3.91
(s, 3H), 2.85 (A1t e 2HCY 24 , , 1.93-0.83
(m 15H) ghpound 163: 854. 2 (diee1); (CDC13) 6 10.30

(s, 1H), 8.60 (s, 4H), 8.01 (m 2H) °7,68 (d, 1H), 7.46 {m 4H), 7.15 (m
oH), 5.71 (s, 1H)"5.68 (q, 1H), 5.37 (4, 1H), 4.96 (dd, 1Hpu 4. 67 (s, 1H),
4.64 (m 1H), 4.55 (d, 1H) 36_(m 1H . 4.83 (m AH), 2. 88
e (ot SR, o8 (EME R War i
- 9/1-U. m § Z 83

6 10.33 (s, 1H), €28 (d, iLnlsi)o 8. 04 TM*"2H) , 7. e m P42 (m 1H),
7.25-7.14 (m 4H), 5.68 (m 2H), 5.25 (d, 1H), 4.92 (dd, 1), 4.66 (m 2H),

4.32 (m 1H), 4 (m H) 7(m 1H) 268 m 2H), @ ( H, 2.28
(q, 1H), 1.91-1. -0 4 l(m 2HJ . yrpound
165: Ms: mz 868.2 lH N 1 : 1H),

8.13 (d, 1H) 7.91~m 758§(m 1I:l)_,_7_._:&_@m> i—|),o m 3H), 5.72
(s, 1H), ! 94@‘248 (d , 4. 981 gk, WIH) 1% N 4.68 (m
1H),453 d 1 (m 1H)" 405(rr?22 . 3.917(s, '8 ngsa(m 1H),
2.66 (m 2H), 2. 59l Fh 1H) 2. s}23H), 2.25 (q, 1H) 7#1.90-1.06 (m 21H),
0.97-0.83 (m 2H). "15Conpound 166 M5: nfz 868. (M++1) @ H NVE (CDC13) 6
10.30 (s, 1H), 8.59 N N
| O ® o HaN, ’ Z
NH 0
LIOH o N
MeOH/T HF ﬂ\ 2 HATU, HOBt, NNM ﬂ\O& N?
CH,Cl, O o”°NH NQA
1-24 s Oo"s"o
‘ N .’ @ N
A |/‘ O
2" Hoveyda-Grubbs . O, o O AN HC S
NH EE— - 0
CH,Cl, FNN Dioxane FNHNH y l\(l):‘S'pV
>ro NH_/j*oO NHz A&, © z H
O N\ O 125
o A~q
Q, o
NaHCO3/ACN NH O OV
N ~
SRS
bz
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(s, 1H), 7.98 (m 2H), 7.71 (s, 1H, 7.46 (d, 1H, 7.27 (m 2H), 7.15 (m

2H), 5.71 (s, 1H), 5.68 (q, 1H), 5.29 (d, 1H, 4.94 (dd, 1H), 4.78 (s, 1H,
4.67 (m wo2p1388(d, 1H), 4.36 (m 1H), 4.04 (m 1H), P8TAB2¢w/05BBf , 2. 88
(m 1H), 2.68 (m 2H), 2.53 (m 1H), 2.40 (s, 3H, 2.28 (q, 1H, 1.92-1.08
(m 21H), 0.97-0.83 (m 2H). 20Conpound 167: Ms: mlz 872.4 (M++1l); 1H NMR
(CDC13) 6 10.29 (s, 1H), 8.51 (s, 1H), 8.08 (d, 1H), 8.01 (m 2H), 7.15 (d,
2H), 7.04 (m 3H), 5.73 (s, 1H, 5.69 (q, 1H), 5.30 (d, 1H, 4.95 (dd, 1H),
4.79 (s, 1H) ToAa sgﬁltl(omof él'l:%droﬁyﬁélz&lqwﬂé-@o 45846 n(rﬂ&l) 1]n|7<9th lﬁ%lﬁ%né 3.91
(s, 3H, 2.88 (m G (m 28 (q 7"9.90-1. 05
(m 21H), (3@0 gﬂr)GVaSSdC(Qﬁ]pOE!SBmmZB@WOW &@55 5N@m0h1 Z\ﬂSQﬂerbd(aMIOB]_I) 1H NWR

(D19 bl Bl ¥l 0l 1,

4. 67 (m  @hture 4nBtheh Me sdidtion @a@ﬁee&éﬂ at180°C fr 8%erhight. IHihally2th6Beactidn 2H) , 2. 55
(m 1H), 2.55 (s, 3H), 2.35 (g, 1H), 1.94-1.07 (m 13H), 1.20 (s, 9H),
0. 9750. 8450(yet Wiy remygyed under red@s‘%ﬁp@rﬁﬁar%@ thayisulfig sobiggvas waghpgl vaith pMe+1) : 1H

NMVR (CDC:LxgateIGan%]Q:ﬂ%/g |_§1,§1’ t% eI %é@ (5. 3%%@1?)%\4@413{(?176ng ﬁl)OGHNMRZH) 7.7

(m 2H), 7.45 5.41 (d,
1H), 4.96(Ddd;) 61H)9 (¢4 173 7(4fﬁ(dﬂH)H) 2455, (1d1), LB (dd418BH 2(S0 (s, BIH) 4 04 (m 1H),

Soary ) et of Sues s by ey G £ i ibvetieBend; O 10 a1 (s,
1H), 8. 22be§19ald e (13 19% 16188 n%h%l) 117 etﬁﬁlo( (130 rgw at 51160% &15@ adﬁka an Z%u%gug 10 (m

4H), 6.12 55 (m 1H),
4. 4010(d, spH)tlomf @tldllémﬁlyd.ﬂel)ﬂdeﬂ% f(mL) dnelpwsz u@@er(cnnstam)stlrrmgseft@mnrn@ldi) 2.26

(cg’npiﬁ')nd thi gl bbb sddn i e daiRed B itlon 11y 5 26

(d, 1H, s?)hﬁi&n( a he Qd'IDd,W% fAtfatcdn coBédted, Andled-dridtallitdd, from 2thafohto diffhrd a6. 16 (d,
iH), 5.69 (m 1H), 1H)

a5 i iy nelilsg- o 8 900 b5 e S (Vs H MR 10C) 8653 &0, a1 5. 36
(Cg,rrpé:?]a 11117)247 %/é‘%ﬁ 7%%@1?M%(?’5 ﬁﬁ%%@&?%ﬁaﬁ%?% (%QH)ilébg? 8. 22

(d, ®H), @od I 2H), 7.57 (m 2H), 7.42 (m 1H), 7.22-7.11 (m 4H), 5.72
U 25 54" o0 dfymdh it ¥Pa4 B0 Sillap i usieied e sty pifle GO T O 11

1. 91- 1. OGan(drtirrdBbh a warMet Wat8BbAth) A?tkﬁstlrrea(év@ﬁ@ﬁlﬂlmeﬂﬁn nMﬁturdﬂst 822 2
(M++1) ; 1HN|\/R(CDC13261015$ H, 8.27 (d, 1H) ,791(t H, 7.59

(m 2H), pounsl 1(1‘5% icer pppter 7Tlga7su€pﬁndgci_9rudqpr1)§u((t ayas ifmjarate;d g cegec cﬁ,.ﬂmd 5.75 (s,

%H)Sg (5 69thér9re &l]@talhf@dgﬁlorﬁ gf,iilan(;lllfg glvél §§ (f gi%%bb/o’) ﬁ’/fS?’?n/;g 9‘@62(.3-901/_1 (\‘q} Q{]Dtl_é m 1H)

1. 9601. OSNMIQ (C[XH)) 8 8)596:1- 0H33. E(ln(gd IZII-I-I) 7 Uﬂ@ﬁﬁmlﬂrﬂzﬂ 1441(ml\ﬂﬂ), B32-78RER 2
(M++1) ; 1&}?%& 4%)&133[)[)6 10. 21 (s, 1H), 8.22
A solution of intermediate 1-15 (1.22 g, 4.0 mmol) in CHCI; (20 mL) was added
dropwise to a solution of bromine (0.72 g 4.5 mmol) in CHCls (15mL) slowly. After
stirred overnight, the reaction mixture was quenched with ice water. The suspended solid
25 was separated, collected, and re-crystallized from ethanol/H20 to afford I-16 (1.12 g,
60%). MS: m/z 465.9 (M™+1); "H NMR (CDCls) 8 10.22 (brs, 1H), 8.63 (d, 1H), 7.61-
7.25 (m, 8H), 5.92 (d, 1H), 5.62 (d, 1H), 2.37 (s, 3H).
To a solution of I-16 (0.93 g, 2.0 mmol) in acetone (25 mL) was added anhydrous
potassium acetate (0.2 g, 2.0 mmol). After stirred overnight, the reaction mixture was
30 poured into cold water. A suspended solid was separated, collected, and re-crystallized

from ethanol to give monobromide-compound I-17 (0.46 g, 60%). MS: m/z 385.9
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(d, 1H), 8.02 (m 2H), 7.59 (m 2H), 7.41 (m 1H), 7.24-7.13 (m 5H), 5.73
(s, 1H), 5.67 (g, 1H), 4.89 (dd, 1H), 4.72 (m 2H), 4.31 (d, 1H), 4.05 (m
1H), 2. 8wWOompiliy5182. 69 (m 2H), 2.47 (m 1H), 2.24 (q, PCHUS2009936937 04 (m
13H), 0.93-0.82 (m 2H). Conpound 175: MS: miz 842.3 (M~+1); 1H
NMR (CDC13) 6 10.30 (s, 1H), 8.58 30(s, 1H), 8.26 (d,1H), 8.10 (dd, 1H),

7.61-7.14 (m 7H), 6.91 (s, 1H), 5.67 (m 2H), 5.38 (d, 1H), 4.96 (dd,

1H), 4.70 (m 1H) 4.56 (d, 1H), 4.36 (m 1H), 406 (m 1H), 2.88 (m 1H),

2.69 (m %#

CorrpOt(Jnd 1)IVE %M)S%Mgf% iH?Hg)ﬁ\/Fggl @C?S 1%’.%8 %s’,szH), 8. 00
(m 3H), 775@246(0% 3H),,7.36-BF1 (ol |HLE)3S (3, 319. (m 3H), 6 98 (s, 1H), 5.68 (m
2H), 5.19 (d,

15)'), 2. 89 Em OPFJB h%f'é%zﬁf gM@@%@a&t Mf@%%af%&#néwgﬁ%w%ld(q, 1H) ,
1.94- 1. 05:5(mhn.) wkadikfluxded 46r 4 B ﬂ@}eacﬁo@&v@ut@%a@@bolgﬁoroom temp@@tﬁﬁ:ound 177:

MS: nmiz 840.2 (Mr+1); 1H NMR (CDCL3) 6 10.25 (s, , 8.00 (m 3H), 7.42

(d, PH), poungsl intoap 1femvat51|_5nd sgrrod fC(r§dd13|_1p}}al 3§ ngo, f\duspfpged sgh@glag dd, 1H), 4.66

10( m Zki)se{)ﬁ}at’éa&ﬂectéd_ban%de Q?H§lm%_d1%35m Dq\gg?o( %}% i%%{g@ 2% é?(g/)(()%sz%?} 2. 51 (s,

Corrpound 2_L628)(M7B“1)n12 784.2 (M++1): 1H NMR (CDC13) 6 10.33 (s, 1H), 8 27

d, 1 7.92 7.5 7.41 1 2.7, 5.70 (m

b 8 us 0 Ayl gl o'y hop fod hndPherhrucficfile R Yo & 10 (T
3.49 (s, @dH) was'Zreﬁﬁxe(dnfor 1 hurs 18268 édSﬂltléH‘l)vas adolell aﬁﬂtholé‘d)ghlyZ 39 (s, 3H),2.26
(q, 1H), 1.96-1.06 (m 13H), .0.97-0 2H, mound 179: MS: nf z
856.% (M@fyentrfﬁdmrqseiﬁemﬂ%lewszlselx@ed Yith 1 %sgélu(rahydmde andgg (d, 1H),

(7m442|(_|)d éé{lfﬂzacteg widl n(é#hylgﬂé)dﬂo(zld%@d mL xljZ) Thé o%n&:qgﬁer Jvlﬁg col@ct%a ((rﬁid 1"?)3 (5m68
1H), 3. 93)\/.61‘ sodium sulfate, and concentrated. The crude product Was recrystalhzed from ,

CH,Cl, and n-hexane to afford I-19 (0.7 g, 75%). MS: m/z 279.9 (M'+1); '"H NMR
(CDCls) 6 8.45 (d, 1H), 8.09 (d, 2H), 7.84 (s, 1H), 7.71-7.64 (m, 2H), 7.56-7.47 (m, 4H).
15 To a suspension of Boc-trans-4-hydroxy-L-proline (0.53 g, 2.3 mmol) in DMSO
(10 mL) was added ~-BuONa (0.49 g, 5.08 mmol) at 0°C. After warmed to room
temperature and stirred for 1 h, intermediate I-19 (0.64 g, 2.3 mmol) was added slowly at
10°C. The reaction mixture was stirred for 4 h and then quenched with 10% HCl
aqueous solution to pH 6~7. The crude solid was filtrated, washed with water, and dried
20 under vaccum to give 1-20 (0.94g, 86.3%). MS: m/z 475.1 (M'+1); '"H NMR (CDCL)
0 8.27 (d, 1H), 7.97 (m, 2H), 7.86-7.76 (m,3H), 7.66-7.44 (m, 4H), 5.81 (s, 1H), 4.47 (m,
1H), 4.03-3.89 (m, 2H), 2.81 (m,1H), 2.50 (q, 1H).

To a solution of I-20 (1.1 g, 2.3 mmol) in MecOH (20 mL) was added SOCI,(1.17 g,
9.9 mmol) at room temperature. After refluxed for 1 hour, the reaction solvent was

25 removed under vaccum to give crude compound I-21 which was used in the next step
without further purification. MS: m/z 389.1 (M '+1).

To asolution of I-21 (0.78g, 2.0 mmol), 2-(1H-7-Azabenzotriazol-1-yl)-1,1,3,3-
tetramethyl uronium hexafluoro-phosphate methanaminium (HATU, 1.12 g, 3.0 mmol),
N-Hydroxybenzotriazole (HOBT, 0.4 g, 3.0 mmol), and 2-tert-butoxycarbonylamino-

30 non-8-enoic acid (1.19 g, 5.2 mmol) in CH,Cl, (20 mL) was added NMM (1.0 g,

9.9 mmol) at room temperature. After the mixture was stirred overnight, it was
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20(s, 3H), 2.87 (m 1H), 2.66 (m 2H), 2.54 (m 1H), 2.41 (s, 3H" 2.29 (q,
1H), 1.94-0.82 (m 15H), 1.21 (s, 9H). Conmpound 180: Ms: miz 814.3
(Mt+1); MWONNR/3EDL13) 6 10.35 (s, 1H), 7.92 (d, 2H), 7PE3/USAQ0IDFHI37 7. 42
(d, 1H, 7.33-7.21 (m 4H), 7.10 (dd, 1H), 5.66 (m 2H), 5.41 (d, 1H), 4.94
(dd, 1H), 4.65 (m 1H), 4.37 (m 2H), 4.03 (m 1H), 3.91 (s, 3H), 3.50 (s,
253H), 2.87 (m 1H, 2.66 (m 2H), 2.51 (m 1H), 2.41 (s, 3H), 2.25 (q,
1H), 1.94-1.07 (m 13H), 0.93-0.83 (m 2H). Conpound 181: Ms: niz

852. 2 (Mc%%lentlja{édlﬂl}{ﬁ%r(%%)ﬂﬁe I%Qdﬁeg&/%plﬂ'ﬁbed% %ﬂlcﬁgel c%thn 7.71 (d, 1H),
7.48 (d, 1H). 7.30-7.15 (m 5H . 7.13 (dd, 1H), 1H, 5.64 (q, 1H),

4.94 (dd, chxmatograﬂ@ tpralvemei)nponndami( d 021480.746)081S( fryz 6_4%}3 (4.93 s, 3H), 2.84

{"osoo. oaofk Khgs €54 2 &0, 1.7 5 anal 2 S un b2l G2 10 e

(CDC13) 61H0533-3(& (q1h)), 5771Q2 1(&1);5 24%, 1#), 5201(4182 @dﬂ)zH)7443(&(ﬂ,lH;H)75 7.39 (s,

1 7 64 1H),
H)45(dd 4§ﬂm Q)e@sowa HM 774s Qél)(?rﬁ8 émm)z% é@(qamlzhel (nz;zblz " (S K

3.93 (s 2 1H) 2.47 (m 1 2.39 (s, 3 2.25
S(a, 1r), TS RN g @9 %) (S, 47 (T 0 i 1ss 2,
802. 2 (I\/Hr+1) TolaHsOIWRn(OCED@ZCG) 0@ 16 n30olj & THH(Z0 MLY&ag adde@PS, MLIQH (m 2H),

7m351|(_|)m (y_'})BtBL,(%%%q} atéfk%ra teinrlﬁerei% Ai”k%gle rgac%ig%dlxtﬂrt%@as(s”{req_( dd, 21|7_|)2 ( fﬂ 61

2H), 2. 5lovesighiH} Wagacﬁ&iﬁédﬁby ld)%,H(Zl te @H(<q7 aﬂd’i)oncéntﬁ:@cdhn@@r \(al@ilurﬂﬁ'd'ﬁlve
0.97-0.83 (m. 2H). VE: +4_€ 1H NMR (CDC13) 6
10. 36 (s,? %]]_])1 predugl W(hh@lh vgqq)ﬁlteped@?d (\thezipiylth vyatglztO(grwe I MS: mg QQI%I 3H), 6.12

(1 ﬁ") 1H), 8@*@9) (I%Nﬁg)(gg’?:(@]% é% (bjré*)l 5%48 S g&b 736'2‘)7(m ?Ir%? ff%*’v 4i2L b ?m541(H)m
2. 49 ( s, 8H) 7.28 (B721dy 5.81H).72 (. o), (5 BAs (er) 1394(d, 1H) H80¢-4.87 Biid) 3HI,‘éM180und 185:
(a1, BT et Gt 6. 38 { Sy i adm T o2 (0
6H), 1.33 (s, 9H).
15 NMM (0.12 g, 1.2 mmol) was added to a solution of compound 1-23 (0.26 g, 0.41
mmol), HATU (0.31 g, 0.81 mmol), HOBT (0.084 g, 0.61 mmol), and
cyclopropanesulfonic acid (1-amino-2-vinyl-cyclopropanecarbonyl)-amide (0.094 g, 0.41
mmol) in CH,Cl, (10 mL) at room temperature. After the reaction mixture was stirred
overnight, it was concentrated under vacuum. The residue was purified by silica gel
20 column chromatography to give compound I-24 (0.15g, 45%). MS: m/z 804.3 (M'+1); 'H
NMR (CDCls) 6 10.22 (s, 1H), 8.35 (d, 1H), 8.01 (d, 2H), 7.59 (d, 2H), 7.48-7.30 (m,
5H), 7.04 (s, 1H), 5.78 (m, 3H), 5.35 (d, 1H), 5.23 (d, 1H), 5.15 (d, 1H), 4.93 (m, 2H),
4.53 (dd, 1H), 4.41-4.30 (m, 2H), 4.05 (m, 1H), 2.91 (m, 1H), 2.61 (m, 2H), 2.14 (dd,
1H), 2.04 (m, 3H), 1.91-1.52 (m,3H), 1.45-1.22 (18H), 1.21 (m, 2H).
25 To a solution of compound 1-24 (100 mg, 0.12 mmol) in CH,Cl, was added
Hoveyda-Grubbs 2nd generation catalyst (35mg, 0.056 mmol) under N, at room
temperature, and then the reaction mixture was heated to 40°C and stirred for 24 hours.
The reaction mixture was concentrated and purified by column to give compound 142
(30 mg, 31%). MS: m/z 812.3 (M'+1); '"H NMR (CDCls) § 10.29 (s, 1H), 8.28 (d,1H),
30 8.04 (d, 2H), 7.61-7.41 (m, 7H), 7.00 (s, 1H), 5.69 (m, 2H), 5.19 (d, 1H), 4.97 (dd, 1H),
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1H), 5.64 (s, 1H), 4.95 (dd, 1H), 4.66 (m 1H), 4.48 (m 2H), 3.99 (m 1H),
2.89 (m 1H), 2.70 (m 2H), 2.51 (m 1H), 2.50 (s, 3H), 2.27 (q, 1H),

1.91-1. 10WOrp11i0dky1s 0. 97-0.80 (m 2H), 0.80-0.68 (m A4HPCTESAWONSEILE6: NE:
mz 856.3 (M+1); 1H NVR (CDCL3) 6 10.28 (s, 1H), 8.00 20(m 3H), 7.42 (d,
1H), 7.37 (d, 1H), 7.25-7.13 (m 3H), 7.04 (s, 1H), 5.72 (s, 1H), 5.69 (q,
1H), 5.23 (d, 1H), 4.97 (dd, 1H), 4.77 (s, 1H), 4.67 (m 1H), 4.55 (d, 1H),
4.35 (m 1H), 4.04 (m 1H), 2.89(m 1H), 2.68 (m 2H), 2.52 (s, 3H), 2.51

1 ml 6 , 7 d
(1817 % 4%673553281 %ﬁM(Hl}f?ﬁzt 0% (91 11&}&%(38%(&0 1H§l)oz972%@n &?1)@35 @ﬁDlH:B@Q@OU”

2 7. 935 UD. 11 U1 50 10, 419 (v, DO ST S0, 250, 07 (5 1H) 5 67 (m 2H),
5.19 , 1 4.67 2 0 2. 89
Coaty 5k o Suditortihoodid¥ okt gk pnoiin uct ity Rk 4R T

( S OH), £ &éePiv84mbtmt of H)N HCI solutl&ﬁ)ﬂﬂimmmde Q.’ZBIBL) Mﬁoorﬁftﬂn@ﬁﬁu% (Al\ﬂ:btl) "1H
CDC13) § .10 27 4 7.32
% s Qi hriﬂﬁ douht trd 8‘%@2 was %ﬁglocsd E&Féaposﬁefg) B @W(éarudfg 5 52 (d,

1H) 4 9200@1Q§$uné-1'—@5 W‘ﬁlc?l]we(s'ﬁhe(?lﬁ)the foxPdicf Qﬁlthéﬂ'ﬂ)furﬂfer %@nﬁéﬁhoﬁ."&&& /OS5 (m 1H),

2.89(m 1H), 2.68 (m 2H), 2.53 (m 1H), , 1.95-0.83 (m 23H)
68 Conp oﬂﬂeﬁ@@g“l)l\/s m z 8824 ( Mr+1) ound 190: MS: m z 884.

(7|v+§gl)7 2%H( NM?%QP’%;&%@E Ogﬁﬁlew%? ang%emﬁmg"gg d%{é%él%%*% (m 1H),

4.53 (d, dddgd. Bhe3Radtion rﬂlH)Jre vﬂtad)ﬁrt(ed]forﬂlﬂ)mmZ CE/Ble(amtyIZ:ﬂi)o,rofBrIﬁﬁe (2 2H), 2.52
( m 51H) 20 ? Z%ﬁl)qwas alj)ded fo tl?e reactlon Igln}:ure atl_Iboom temperéture Al_iger stlrrrna?ornd 191 M

additional 2 hours, the reaction mixture was quenched by saturated NaHCO3 and
extracted by CH,Cl,. The residue was purified by silica gel column chromatography to
give compound 143 (0.1 g, 87%). MS: m/z 824.3 (M'+1); "H NMR (CDCls) 8 10.26 (s,
1H), 8.29 (d,1H), 8.07 (d, 2H), 7.62-7.32 (m, 7H), 7.00 (s, 1H), 5.75 (s, 1H), 5.70 (q,

15 1H), 5.22 (d, 1H), 4.99 (dd, 1H), 4.75 (m, 2H), 4.56 (d, 1H), 4.32 (m, 1H), 4.05 (m, 1H),
2.89 (m, 1H), 2.70 (m, 2H), 2.52 (m, 1H), 2.29 (q, 1H), 1.91-0.85 (m, 23H).

Example 144-253: Syntheses of Compound 144-253

Each of Compounds 144-253 was prepared in a manner similar to those described
20 in Examples 142 and 143.
Compound 144: MS: m/z 7887.3 (M'+1); 'TH NMR (CDCls) & 10.36 (s, 1H), 8.40
(s, 1H), 8.21 (d,1H), 8.08 (dd, 1H), 7.56-7.11 (m, 7H), 6.80 (s, 1H), 5.63 (m, 2H), 4.93
(m, 1H), 4.79 (m, 1H), 4.31 (m, 2H), 4.05 (m, 1H), 3.45 (s, 3H), 2.87 (m, 1H), 2.70 (m,
2H), 2.52 (m, 1H), 2.25 (q, 1H), 1.91-0.84 (m, 15H).
25 Compound 145: MS: m/z 872.3 (M+1).
Compound 146: MS: m/z 770.3 (M'+1); "H NMR (CDClL) & 10.35 (s, 1H), 8.25
(d,1H), 8.00 (d, 2H), 7.56-7.25 (m, 7H), 6.66 (s, 1H), 5.69 (m, 2H), 5.45 (d, 1H), 4.95
(dd, 1H), 4.70 (m, 1H), 4.40-4.28 (m, 2H), 4.05 (m, 1H), 3.52 (s, 3H), 2.88 (m, 1H), 2.70
(m, 2H), 2.51 (m, 1H), 2.30 (q, 1H), 1.87-1.09 (m, 13H), 0.97-0.84 (m, 2H).
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Conpound 192: Ms: mz 880.2 (M++1); 1H NWMR (CDC13) 6 10.31 (s, 1H), 8.28
(d, 1H, 7.95 (d, 2H), 7.50 (m 4H), 7.42 (dd, 1H), 7.27 (s, 1H), 7.21 (s,
1H), 5. 68W02p11203¥5185. 65 (g, 1H), 5.35 (d, 1H), 4.94 (ddpCIRS2004/03A3Tm 2H),
4.57 (d, 1H, 4.35 (m 1H), 4.04 10(m 1H), 2.8 (m 1H), 2.68 (m 2H),
2.53 (m 1H), 2.28 (q, 1H), 1.93-1.05 (m 21H), 1.36 (s, 9H), 0.97-0.82 (m
2H) . Compound 193: Ms: niz 894.2 (M++1); 1H NWR (CDCl13) 6 10.21 (s,
1H), 8.28 (d, 1H), 7.95 (d, 2H), 7.52 (m 4H), 7.41 (dd, 1H)), 734(s 1H),

(7-rT]262|(-|)S1 }1H)517 (%OJZI%f&'?q‘L%:!%% {?fr%] (2ctM+;UT9 H%l\?ﬂ{ (@%15'8')1’0% ?Qﬁ)2%4 5 504( r7n5
1), 2. j29(d( tL), BH, (4 2ED37.6693 1((m, 82135)63 (m 261)(497 Gid) |HL 436 (fos | HYH)Q9 Corrgound
Too: na (H-oHiatogubaiing 54 BRTRRH ity Bo 20l en ol gy TR @7%‘)3%,

7.88 (d, 1H), don'éﬁouﬁmmghvls h/z3¥92 Gmv 3, IHZ\Mﬁ (C@@lg)EH)o 297(s011{££§|09 6.14
(d, 1H), 5.68 (q, 1H), 2 (s, 1H), 4.97 4,41 (d,
1H) , 54. o7(d(1;ﬂH)17-|)69 (.18, 1%8 73 m, ZHB . 11 rfp ) ?,23 ?11(Hh42 dd, 2H33.7m 1H),

il O e SR At T i 4 300 RO G 7 903
7.45 (d, 2]I-I[-)), 2 52 (135116112 2%y, | H), 160-(0[&8 (8:R3HY. 00 (d, 2H), 5.71 (s, 1H) 5. 69
G 1% 2 Elndtagfale fsb 102,00 2, E30,(n 1, 403
M?:l § a, 3%?0@%0&12%0“% §20: (MS ri&é;é)oz gé(l\/g?r%ig i\%‘k (C@@@%q@%k?%Hg'\?gé% ?72( 284 2
H) ,107. 96(dd, 1H), 7.68 (d, 1H) 749 (d, 1H), 7.39-7. 13(m 6H) 6.10 (d, 1H) 5.72 (m, 2H) 495
(dd, 1H), 4.63 (m, 2H), 4.17 (d, 1H), 4.06 (m, 1H), 3.92 (s, 3H), 2.89 (m, 1H), 2.69 (m,
2H), 2.46 (m, 1H), 2.26 (q, 1H), 1.94-0.86 (m, 15H), 1.91 (s, 3H).
Compound 151: MS: m/z 854.3 (M'+1); "H NMR (CDCLs) & 10.26 (s, 1H), 8.27
(d, 1H), 8.03 (d, 2H), 7.59 (m, 3H), 7.45 (dd, 1H), 7.01 (d, 2H), 6.88 (m, 1H), 5.74 (m,
15 2H), 5.19 (d, 1H), 4.96 (m, 2H), 4.75 (s, 1H), 4.53 (d, 1H), 4.32 (m, 1H), 4.04 (m, 1H),
3.87 (s, 3H), 2.89 (m, 1H), 2.69 (m, 2H), 2.46 (m, 1H), 2.27 (q, 1H), 1.90-1.12 (m,21H),
0.92-0.87(m,2H).
Compound 152: MS: m/z 842.3 (M'+1).
Compound 153: MS: m/z 854.3 (M'+1); "H NMR (CDCls) 8 10.31 (s, 1H), 8.58
20 (s, 1H), 8.43 (m,1H), 7.85 (d, 1H), 7.59 (m, 2H), 7.37 (m, 3H), 7.12 (dd, 1H), 7.01 (d,
1H), 5.65 (m, 2H), 5.31 (d, 1H), 4.94 (dd, 1H), 4.72 (m, 2H), 4.53 (d, 1H), 4.37 (m, 1H),
4.07 (m, 1H), 3.87 (s, 3H), 2.88 (m,1H), 2.66 (m, 2H), 2.50 (m, 1H), 2.28 (q, 1H), 1.88-
0.82 (m, 23H).
Compound 154: MS: m/z 854.3 (M'+1); "H NMR (CDCL) & 10.29 (s, 1H), 8.50
25 (s, 1H), 8.29 (d, 1H), 7.63 (s, 1H), 7.56 (m, 3H), 7.43 (m, 2H), 7.28 (m, 1H), 7.11 (s, 1H),
6.98 (dd,1H), 5.74 (s, 1H), 5.69 (q, 1H), 5.29 (d, 1H), 4.94 (dd, 1H), 4.73 (m, 1H), 4.57
(d, 1H), 4.34 (m, 1H), 4.04 (m, 1H), 3.92 (s, 3H), 2.88 (m, 1H), 2.68 (m,2H), 2.51 (m,
1H), 2.29 (q, 1H), 1.87-0.84 (m, 23H).
Compound 155: MS: m/z 842.3 (M'+1); "H NMR (CDCLs) 8 10.28 (s, 1H), 8.28
30 (d,1H), 7.85 (d, 1H), 7.57 (m, 2H), 7.40 (m, 3H), 7.14 (dd, 1H), 7.01 (d, 2H), 5.68 (q,

1H), 5.58 (s, 1H), 5.19 (d, 1H), 4.92 (dd, 1H), 4.67 (m, 2H), 4.33 (m, 1H), 4.03 (m, 1H),
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(m 3H), 7.58 (s, 1H), 7.43 (d, 1H), 7.32 (d, 1H), 7.16 (s, 1H), 6.97 (d,
2H), 6.24 (d, 1H), 5.69 (g, 1H), 5.64 (s, 1H), 4.96 (dd, 1H), 4.66 (m 1H),
4.55 (m wep1usdas(d, 1H), 4.02 (m 1H), 3.84 (s, 3H), PRTAR2(0m0seBY, 2. 68
(m 2H), 2.49 (s, 3H), 2.50 (m 1H), 2.28 (g, 1H), 1.91-0.83 (m 15H), 1.91
(s, 3H). Conpound 200: MS: nfz 852.2 (M~+1): 1H NMR (CDC13) 6 10.26 (s,
1H), 8.03 5 (s, 1H), 7.96 (d, 2H), 7.52 (s, 1H), 7.45 (d, 1H), 7.34 (d,
1H), 7.23 (s, 1H), 6.98 (d, 2H), 5.67 (s, 1H), 5.64 (g, 1H, 5.21 (m 1H)),
4.93 (dd, , ( 139( d, e 3186, (Sm3H) . 2. 87
G atp 5 3 SRR LEEER 65 B f .54kl 11if 08 (MR bo; 9 tn, (850

15H). ConbduBdoHDD:97NES7 mh.2F814. 3 (Mr+1); 1H NVR (CDCL3) 6 10.41 (s, 1H),

7

598 (d 2. ey Sl st M ande eph Pz CaiB k0 157 4 s

(m 1H), & 09, g (hHH), 3.884d(1H), 3807342 405,,7.68d, 18), 8H1(n1HYHH 72 &, 66 (m

2H) , 2.50Hém 1H), 2.49 (s, 3%]:\(2.25 (q, 1I—2l 1. 94-0.82? 15H). Conpound

Son! shs HHE S 6B AFOM T AVEH D81 971 6 3P0 30 1l 438 (s G oy

8.00 (d, , ) 2 . d , 5.73

0o 00ty B0l 080 Modtl 11, A (il 118D g0 (nBah TisaRi) epY ok GrRATD S 1

1H), 3.86l.96].08idn, 201)86.961.831(), 2H2. 67 (m 2H), 2.41 (m 1H), 2.23 (q,
1.96-1.08Kn, 2 PH)B6.9619, 831(), 2H2

1H),
R (Cocr3) 6 Gonssng 457 g e g U T TR MR RS 19 At 5y T
7.42 (m %’%@’ €22%94,(1m), 71.?3 %dAZHQ&.;’\Zﬁ,m,Jzﬁ)),J.@ & 1(md7.i§l)788§m?éﬂﬁ,rﬂ.682H), 5.22

d, 1H), } dd, 1H), , 4.31 1H), ) 1H), 3.91 ,
S5 165 Bols( TH). 5149 (0.3 EDBS & e gT). b () AT (M Dk 67 (k) I 5686, 0 B3 ( o

To, g (s, k0 Syt PTAND fuifido MRS oo ot B s iR W GRS 5
(7ij<215 gg 2]2—?(Gqéﬂil({%lﬂ.S(4d1101€1{)1,,2161)1(39$-d,83_‘(h1)2H5. 71 (g, 1H), 5.68 (s, 1H), 4.95

G AL NI N RO T Y R R
(m 13H), @119 808, (m3bdny, 758X 6, Q184 430m,2lH); 7.25-7.19 (m, 4H), 5.72 (s, 1H), 5.68
15 (q, 1H), 5.35 (d, 1H), 4.96 (dd, 1H), 4.75-4.69 (m, 2H), 4.56 (d, 1H), 4.36 (m, 1H), 4.04
(m, 1H), 2.87 (m, 1H), 2.67 (m, 2H), 2.50 (m, 1H), 2.28 (q, 1H), 1.91-1.07 (m, 21H),
0.97-0.84 (m, 2H).
Compound 159: MS: m/z §72.3 (M'+1).
Compound 160: MS: m/z 872.1 (M+1); "H NMR (CDCls) & 10.48 (s, 1H), 8.02
20 (m, 2H), 7.68 (d, 1H), 7.47 (d, 1H), 7.23-7.17 (m, 4H), 5.74 (m, 2H), 5.68 (q, 1H), 5.23
(d, 1H), 4.97 (dd, 1H), 4.76 (s, 1H), 4.67 (m, 1H), 4.54 (d, 1H), 4.33 (m, 1H), 4.04 (m,
1H), 3.93 (s, 3H), 2.89 (m, 1H), 2.67 (m, 2H), 2.52 (m, 1H), 2.27 (q, 1H), 1.92-1.06 (m,
21H), 0.97-0.84 (m, 2H).
Compound 161: MS: m/z 860.2 (M +1); "H NMR (CDCls) & 10.34 (s, 1H), 8.01
25 (m, 2H), 7.67 (d, 1H), 7.47 (d, 1H), 7.29-7.16 (m, 5H), 5.68 (m, 2H), 5.23 (d, 1H), 4.95
(dd, 1H), 4.69-4.63 (m, 2H), 4.31 (m, 1H), 4.04 (m, 1H), 3.92 (s, 3H), 2.88 (m, 1H), 2.67
(m, 2H), 2.54 (m, 1H), 2.27 (q, 1H), 1.92-0.83 (m, 15H), 1.20 (s, 9H).
Compound 162: MS: m/z 856.1 (M'+1); "H NMR (CDCL) 8 10.23 (s, 1H), 8.03
(m, 2H), 7.66 (d, 1H), 7.48 (d, 1H), 7.32 (s, 1H), 7.29-7.15 (m, 5H), 5.73 (m, 2H), 4.92
30 (dd, 1H), 4.69 (m, 2H), 4.31 (d, 1H), 4.06 (m, 1H), 3.91 (s, 3H), 2.85 (m, 1H), 2.68 (m,

2H), 2.44 (m, 1H), 2.20 (g, 1H), 1.93-0.83 (m, 15H).
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Conpound 205: Ms: mz 801.3 (M++1); 1H NVR (CDC13) 6 10.34 (s, 1H), 8.25
30(d, 1H), 7.61 (s, 1H, 7.57 (m 3H), 7.39-7.25 (m 4H), 6.93 (dd, 1H),
5.70 (m WBRe11%3448(d, 1H), 4.94 (dd, 1H), 4.70 (m 1H) PC#/UB00005693H), 4. 32
(m 1H), 4.03 (m 1H), 3.90 (s, 3H), 3.48 (s, 3H, 2.8 (m 1H), 2.70
(m2H), 2.52 (m 1H), 2.26 (q, 1H), 1.89-0.82 (m 15H). Conpound 206:
MS: mz 838.2 (Mr+1); 1H NWMR (CDC13) 6 10.19 (s, 1H), 8.27 (d, 1H), 7.62
(s 1H), 7.58 (m 3H), 741(m 2H), 7.25 (m 3H) 6.97 (dd,1H), 5.71 (s, 5

3 90 ?563 (g, ]d;)n%p% 8464 &?s 54%@@46@5@@6111(( )%q’ozal-)gg 1{95 9?%”1 1H),
1Msiil)1 1, (@31}@@ 018 %Hpmsé@ HID(V%(QJ-BH) 7. 1; (mC@deLﬂ'lds zgm 5.56(q. ml z78gg. (zm
Or - 4ol 3149 i 1B ey 482 Gy Al . drop gm b, O

lH) 5.474, Oﬁ(mmﬂ);s% &23H dz881(1ﬁ) 11, B8 (02HYH).52 dn A DR 4)1IH)41.04 (m 1H),

3.87 1H), 2.68 2H), 2.50 1H), 2.25
(q, f(H)S 115%@1 2ﬂfb3)?7rp8iélﬂ)2Hb 9§3mo g)z (m 2H) ym 2 ConpouEI(T 202) NB: Mz

13,2 101137 QR SRS 0 o FRgBCRL g g0 9, 120
5.60 (s, HH),8.02Qm( aH), 7139)(m, 2H).07 4Aqm,2AH), 7.25-32 4 (6h, 4HKS,684n)3H],H.251H) , 3. 85
1040, 5% b 38yl 6 Lt 5, 1t b 2 i Eh s
(70:%313) 26252 ()g]zggﬁ)émﬂ)lbl)zg (gdmz)ll-bn (17069(%1 ﬁnggaH)o (? 3H53) 7. 825:91 42H§ m 415%
(ddoroib) - 4 Teomung A5 N kI 2((M LK H NMVBICHTEE 54008 (5, 1H), §.53
(s, 1H), 8.13 (d, 1H), 7.91 (m, 2H), 7.58 (m, 1H), 7.19 (m, 1H), 7.00 (m, 3H), 5.72 (s,
1H), 5.68 (q, 1H), 5.28 (d, 1H), 4.95 (dd, 1H), 4.79 (s, 1H), 4.68 (m, 1H), 4.53 (d, 1H),
4.37 (m, 1H), 4.05 (m, 1H), 3.91 (s, 3H), 2.88 (m, 1H), 2.66 (m, 2H), 2.50 (m, 1H), 2.40
(s, 3H), 2.25 (q, 1H), 1.90-1.06 (m, 21H), 0.97-0.83 (m, 2H).
15 Compound 166: MS: m/z 868.3 (M'+1); "H NMR (CDClLs) & 10.30 (s, 1H), 8.59
(s, 1H), 7.98 (m, 2H), 7.71 (s, 1H), 7.46 (d, 1H), 7.27 (m, 2H), 7.15 (m, 2H), 5.71 (s, 1H),
5.68 (q, 1H), 5.29 (d, 1H), 4.94 (dd, 1H), 4.78 (s, 1H), 4.67 (m, 1H), 4.54 (d, 1H), 4.36
(m, 1H), 4.04 (m, 1H), 3.93 (s, 3H), 2.88 (m, 1H), 2.68 (m, 2H), 2.53 (m, 1H), 2.40 (s,
3H), 2.28 (q, 1H), 1.92-1.08 (m, 21H), 0.97-0.83 (m, 2H).
20 Compound 167: MS: m/z 872.4 (M'+1); "H NMR (CDClLs) 8 10.29 (s, 1H), 8.51
(s, 1H), 8.08 (d, 1H), 8.01 (m, 2H), 7.15 (d, 2H), 7.04 (m, 3H), 5.73 (s, 1H), 5.69 (q, 1H),
5.30 (d, 1H), 4.95 (dd, 1H), 4.79 (s, 1H), 4.65 (m, 1H), 4.53 (d, 1H), 4.37 (m, 1H), 4.04
(m, 1H), 3.91 (s, 3H), 2.88 (m, 1H), 2.66 (m, 2H), 2.50 (m, 1H), 2.28 (q, 1H), 1.90-1.05
(m, 21H), 0.97-0.83 (m, 2H).
25 Compound 168: MS: m/z 826.4 (M'+1); 'H NMR (CDClz) § 10.23 (s, 1H), 8.28
(d, 1H), 7.94 (d, 2H), 7.56 (m, 2H), 7.42 (m, 1H), 7.28 (m, 3H), 7.03 (s, 1H), 5.68 (m,
2H), 5.21 (d, 1H), 4.94 (dd, 1H), 4.67 (m, 2H), 4.32 (m, 1H), 4.05 (m, 1H), 2.89 (m, 1H),
2.68 (m, 2H), 2.55 (m, 1H), 2.55 (s, 3H), 2.35 (q, 1H), 1.94-1.07 (m, 13H), 1.20 (s, 9H),
0.97-0.84 (m, 2H).
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20(m 1H), 2.69 (m 2H), 2.51 (m 1H), 2.28 (g, 1H), 1.94-0.83 (m 23H),

1.46 (s,

3H), 1.37 (d, 6H). Compound 210: Ms: niz 882.4 (M-+1);

1H NMR

(CDC13) owoopM3¢ss 1H), 8.27 (d, 1H), 7.98 (d, 2H), 7.BET(USR@IFG3T7. 42 (m

1H), 7.24 (m 1H), 7.01 (d, 2H), 6.89 (s, 1H), 5.68 (s, 1H), 5.66 (q,

5.22 (d,

21H), 1.37 (d, 6H),
1H NMR ( CDCL3)
7.42(m 1H),

1H),

1H), 4.97 (dd, 1H), 4.78-4.52 (m 4H), 4.36 (m 251H), 4.04 (m
1H), 2.88 (m 1H), 2.68 (m 2H), 2.54 (m 1H), 2.29 (g, 1H), 1.94-1.05 (m

5.20(d, 18H8 (s, 1H), 8.24 (d, 1H), 8.00 (d, 2H), 7.57 (m, 2H), 7.45 (m, 3H), 7.25 (s, 1H), 5.71 (s,

10

15

20

25

30

1H), 5.66 (q, 1H), 5.41 (d, 1H), 4.96 (dd, 1H), 4.75 (m, 2H), 4.55 (d, 1H), 4.35 (m, 1H),
4.04 (m, 1H), 2.87 (m, 1H), 2.69 (m, 2H), 2.57 (m, 1H), 2.28 (q, 1H), 1.92-0.83 (m,
23H).

Compound 170: MS: m/z 772.2 (M'+1); 'TH NMR (CDClz) § 10.31 (s, 1H), 8.22
(d, 1H), 8.00 (m, 2H), 7.59 (m, 2H), 7.41 (m, 1H), 7.20-7.10 (m, 4H), 6.12 (d, 1H), 5.72
(m, 2H), 4.96 (dd, 1H), 4.64 (m, 1H), 4.55 (m, 1H), 4.40 (d, 1H), 4.01 (m, 1H), 2.88 (m,
1H), 2.66 (m, 2H), 2.50 (m, 1H), 2.26 (q, 1H), 1.92-1.05 (m, 13H), 1.91 (s,3H), 0.97-0.85
(m, 2H).

Compound 171: MS: m/z 768.2 (M'+1); "H NMR (CDCLs) & 10.29 (s, 1H), 8.26
(d, 1H), 7.93 (d, 2H), 7.57 (m, 2H), 7.42 (m, 1H), 7.27 (m, 4H), 6.16 (d, 1H), 5.69 (m,
2H), 4.94 (dd, 1H), 4.67 (m, 1H), 4.57 (m, 1H), 4.40 (d, 1H), 4.05 (m, 1H), 2.89 (m, 1H),
2.68 (m, 2H), 2.51 (m, 1H), 2.39 (s, 3H),2.30 (q, 1H), 1.94-1.05 (m, 13H), 1.92 (s, 3H),
0.97-0.84 (m, 2H).

Compound 172: MS: m/z 788.2 (M'+1); 'TH NMR (CDCls) § 10.32 (s, 1H), 8.22
(d, 1H), 8.01 (m, 2H), 7.57 (m, 2H), 7.42 (m, 1H), 7.22-7.11 (m, 4H), 5.72 (m, 2H), 5.39
(d, 1H), 4.96 (dd, 1H), 4.71 (m, 1H), 4.39 (m, 2H), 4.04 (m, 1H), 3.54 (s, 3H), 2.89 (m,
1H), 2.71 (m, 2H), 2.54 (m, 1H), 2.25 (q, 1H), 1.91-1.06 (m, 13H), 0.93-0.83 (m, 2H).

Compound 173: MS: m/z 822.2 (M'+1); "H NMR (CDCLs) 8 10.15 (s, 1H), 8.27
(d, 1H), 7.91 (d, 2H), 7.59 (m, 2H), 7.44 (m, 1H), 7.27 (m, 3H), 7.15 (d, 1H), 7.07 (s,
1H), 5.75 (s, 1H), 5.69 (q, 1H), 4.91 (dd, 1H), 4.68 (m, 2H), 4.32 (d, 1H), 4.06 (m, 1H),
2.89 (m, 1H), 2.68 (m, 2H), 2.41 (m, 1H), 2.39 (s, 3H), 2.21 (q, 1H), 1.96-1.08 (m, 13H),
0.96-0.83 (m, 2H).

Compound 174: MS: m/z 826.2 (M+1); "H NMR (CDCls) & 10.21 (s, 1H), 8.22
(d, 1H), 8.02 (m, 2H), 7.59 (m, 2H), 7.41 (m, 1H), 7.24-7.13 (m, 5H), 5.73 (s, 1H), 5.67
(q, 1H), 4.89 (dd, 1H), 4.72 (m, 2H), 4.31 (d, 1H), 4.05 (m, 1H), 2.87 (m, 1H), 2.69 (m,
2H), 2.47 (m, 1H), 2.24 (q, 1H), 1.93-1.04 (m, 13H), 0.93-0.82 (m, 2H).

Compound 175: MS: m/z 842.3 (M'+1); "H NMR (CDCls) 8 10.30 (s, 1H), 8.58
(s, 1H), 8.26 (d,1H), 8.10 (dd, 1H), 7.61-7.14 (m, 7H), 6.91 (s, 1H), 5.67 (m, 2H), 5.38
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4.99(dd, 1H), 4.71(m 2H), 4.56(d, 1H), 4.35(m 1H), 4.03(m 30 1H),
2.70(m 2H), 2.50(m 1H), 2.29(q, 1H), 1.90-0.84(m 23H), 0.85 (s, 3H).
Conpound WO2011¢B845187 z 892. 4 (Mt+1); 1H NVR (CDCl3) 6 10P8®/US2009/05§937 8. 59
(s, 1H, 8.25 (d, 1H), 8.18 (d, 2H), 7.73 (d, 2H), 7.58 (m 2H), 7.45 (m
1H), 7.34 (s, 1H), 5.74 (s, 1H), 5.68 (g, 1H), 5.39 (d, 1H), 4.94 (dd, 1H),
4.72 (m 2H), 4.55 (d, 1H), 4.31 (m 1H, 4.04 (m 1H), 2.86 (m 1H), 2.67
(m 2H), 2.49 (m 1H), 2.26 (q, 1H), 1.91-1.05 5(m 23H). Conmpound

213: M5 : HB: d, 1H),
ol ts (o SprRaetadnd o bl AT SEREAE. 36 n A0( Sos b iRa gl (D) T
(s, 1H), BD6B.60gm. AH), 2.5 (25 1y 2.28Hy, 1H), 987¢0RE (mL.ApH).4. 71 (m 1H), 4.65 (d,

227 (a. 1ty Qb o o sty O A i g oty gTogteh 1y 2y " 1
Conpound (@&l4H)M&12 (i ZHY.§B74d( Mt 1)19 (ROBRP WIS (21%1), M6 (AT ZHBRA92d,( MH+1) .
5 1H), 4.96 (dd, 1H), 4.66 (m, 2H), 4.30 (m, 1H), 4.04 (m, 1H), 2.89 (m, 1H), 2.67 (m,
2H), 2.52 (s, 3H), 2.51 (m, 1H), 2.26 (q, 1H), 1.94-1.05 (m, 13H), 1.20 (s, 9H), 0.98-0.83
(m, 2H).
Compound 177: MS: m/z 840.2 (M'+1); "H NMR (CDCL) & 10.25 (s, 1H), 8.00
(m, 3H), 7.42 (d, 1H), 7.35-7.11 (m, 6H), 5.73 (s, 1H), 5.69 (q, 1H), 4.93 (dd, 1H), 4.66
10 (m, 2H), 4.32 (d, 1H), 4.04 (m, 1H), 2.89 (m, 1H), 2.70 (m, 2H), 2.51 (s, 3H), 2.48 (m,
1H), 2.23 (q, 1H), 1.95-1.04 (m, 13H), 0.96-0.82 (m, 2H).
Compound 178: MS: m/z 784.2 (M'+1); "H NMR (CDCLs) & 10.33 (s, 1H), 8.27
(d, 1H), 7.92 (d, 2H), 7.55 (m, 2H), 7.41 (m, 1H), 7.27 (m, 4H), 5.70 (m, 2H), 5.45 (d,
1H), 4.95 (dd, 1H), 4.67 (m, 1H), 4.36 (m, 2H), 4.06 (m, 1H), 3.49 (s, 3H), 2.89 (m, 1H),
15 2.69 (m, 2H), 2.51 (m, 1H), 2.39 (s, 3H),2.26 (q, 1H), 1.96-1.06 (m, 13H), 0.97-0.83 (m,
2H).
Compound 179: MS: m/z 856.3 (M'+1); 'H NMR (CDCl3) § 10.28 (s, 1H), 7.92
(d, 2H), 7.69 (d, 1H), 7.44 (d, 1H), 7.29 (d, 2H), 7.15 (s, 1H), 7.05 (dd, 1H), 6.97 (s, 1H),
5.68 (m, 2H), 5.22 (d, 1H), 4.95 (dd, 1H), 4.62 (m, 2H), 4.30 (m, 1H), 4.03 (m, 1H), 3.93
20 (s, 3H), 2.87 (m, 1H), 2.66 (m, 2H), 2.54 (m, 1H), 2.41 (s, 3H), , 2.29 (q, 1H), 1.94-0.82
(m, 15H), 1.21 (s, 9H).
Compound 180: MS: m/z 814.3 (M'+1); 'H NMR (CDCl3) § 10.35 (s, 1H), 7.92
(d, 2H), 7.63 (d, 1H), 7.42 (d, 1H), 7.33-7.21 (m, 4H), 7.10 (dd, 1H), 5.66 (m, 2H), 5.41
(d, 1H), 4.94 (dd, 1H), 4.65 (m, 1H), 4.37 (m, 2H), 4.03 (m, 1H), 3.91 (s, 3H), 3.50 (s,
25 3H), 2.87 (m, 1H), 2.66 (m, 2H), 2.51 (m, 1H), 2.41 (s, 3H), 2.25 (q, 1H), 1.94-1.07 (m,
13H), 0.93-0.83 (m, 2H).
Compound 181: MS: m/z 8522 (M'+1); "H NMR (CDCls) & 10.19 (s, 1H), 7.91
(d, 2H), 7.71 (d, 1H), 7.48 (d, 1H), 7.30-7.15 (m, 5H), 7.13 (dd, 1H), 5.66 (s, 1H), 5.64
(q, 1H), 4.94 (dd, 1H), 4.65 (m, 2H), 4.30 (d, 1H), 4.03 (m, 1H), 3.93 (s, 3H), 2.84 (m,
30 1H), 2.67 (m, 2H), 2.46 (m, 1H), 2.40 (s, 3H), 2.22 (q, 1H), 1.95-0.84 (m, 15H).
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Conpound 216: Ms: mz 910.3 (M++1); 1H NMR (CDC13) 6 10.30 (s, 1H), 8.15
(d, 2H), 7.75 (d, 2H), 7.61 (s, 1H), 7.47 (d, 1H), 7.25-7.15 (m 3H), 5.72
(s, 1H), woesifo3451851H), 5.18 (d, 1H), 4.98 (dd, 1H), 4PET/USAY09D5§937 4. 28
(m 1H), 4.04 (m 1H), 3.93 (s, 3H, 2.89 (m 1H), 2.69 (m 2H), 2.52 (m
1H), 2.28 (q, 1H), 1.91-0.85 (m 15H), 1.20 (s, 9H). Conpound 217: NS:
mz 922.3 (Mt+1); 1H NWR (CDC13) 6 10.28 (s, 1H), 8.17 (m 3H), 7.74 (d,
2H), 7.26 (m 1H), 7.17 (s, 1H), 7.02 (m 2H), 5.77 (s, 1H), 569(q 1H),

?-nfol(H)d 5521 0(20 uﬁqggz:@ 9%74276@33( +%g‘)‘ré1§\ﬂ\€vﬁ%cﬁglg)%ﬁb7afd( )( ﬁez A 524(33
1H), 2. 2824 21, (11907 43(@5Hom 392(BH)H) 0297w0 583 (1 (d2HH). 6,18 « Corrp(iund
e 56 (5 T sIBTadibaedly bl %&ﬁ?ﬁ%%%%% TS @165 1 15

(s, 1H), 450§Qn(15H) 4B (s, SH 2. s(4q,m 1H),2.68 @, 2([{;;2Z|-Wm H{)9539®3H;|1)25 4.70 (m
2H), 4.58 4.06 (m 1H), 8 (m 1H), 2.70 (m
2H), 52. 54(q(h§i) i% 0823(2181(5513 115H)§S 392-0.83 (m 23H) Conpound 219: MNS:

T 28050 (o Crlprotbu AREASTNR02 S AP Ny R ol 3065 . 78625 (G,

5. 771I(—|)S (3IH)§H)57 W(IﬁCﬂH);lHM (tb, 13?9) (i (B H), 4. 6?4111( aH), 514-11)(;1314%)64 e fd, 2H) 294( 26

0n 11 aoin 3et gm0 @ 36 400 Gl 3 40 g 2 et 850 A Ty, 2553, 5
M++1 1 2 7. 88

gs, 13_0 | 27'1'517\!:¥R3(Ig$3@@b1|_|)3)n ?H%‘% A §H|_?) 1HB.1. (§6;{(%9 léﬂg‘)olﬂo 8@(1%16&@)0"_') , H)5 68 (o

1H) ,105. 65 (g, Qahpousd 334:(MdS: Im4¥i)786@ (9’8+4h NMR (CBCED 518y 36AH) | H)47. 8(7 (d 1H),

Caty, Qs ERe O Syl 9. 58 itk By 240 M &8 kg 38600 i) 7 10
NVR ( CDC143)), 6. 91QdcﬁQH()S4 6414, IPB, 8% (M, IHJHJ 38 8d,Q4) (3198 @id)1,H)/2.8F (fastHIH) , 7. 69
i, " o i Ay 2 Bimai e Sig, 3 5 Gyl Bt (rbat ol oo (m ' 1ho
2 69 ( m 2H), Gompouhi 83:-Mis: %4248 2 6qm A, ' NMR-(@D%4;) 6o 353D 1y 17.3¢ (s, 9H).
15 (m, 3H), 7.41 (d, 1H), 7.36 (d, 1H), 7.25 (m, 1H), 7.10 (m, 3H), 6.19 (d, 1H), 5.71 (q,
1H), 5.64 (s, 1H), 4.95 (dd, 1H), 4.66 (m, 1H), 4.48 (m, 2H), 3.99 (m, 1H), 2.89 (m, 1H),
2.70 (m, 2H), 2.51 (m, 1H), 2.50 (s, 3H), 2.27 (q, 1H), 1.91-1.10 (m, 14H), 0.97-0.80 (m,
2H), 0.80-0.68 (m, 4H).
Compound 186: MS: m/z 856.3 (M'+1); "H NMR (CDClLs) & 10.28 (s, 1H), 8.00
20 (m, 3H), 7.42 (d, 1H), 7.37 (d, 1H), 7.25-7.13 (m, 3H), 7.04 (s, 1H), 5.72 (s, 1H), 5.69 (q,
1H), 5.23 (d, 1H), 4.97 (dd, 1H), 4.77 (s, 1H), 4.67 (m, 1H), 4.55 (d, 1H), 4.35 (m, 1H),
4.04 (m, 1H), 2.89(m, 1H), 2.68 (m, 2H), 2.52 (s, 3H), 2.51 (m, 1H), 2.25 (q, 1H), 1.93-
1.06 (m, 21H), 0.97-0.83 (m, 2H).
Compound 187: MS: m/z 830.2 (M'+1); "H NMR (CDClLs) 8 10.29 (s, 1H), 8.01
25 (d, 2H), 7.93 (d, 1H), 7.50 (m, 4H), 7.29 (m, 2H), 7.07 (s, 1H), 5.67 (m, 2H), 5.19 (d,
1H), 4.94 (dd, 1H), 4.67 (m, 2H), 4.30 (m, 1H), 4.04 (m, 1H), 2.89 (m, 1H), 2.69 (m,
2H), 2.52 (m, 1H), 2.28 (q, 1H), 1.94-1.05 (m, 13H), 1.19 (s, 9H), 0.97-0.84 (m, 2H).
Compound 188: MS: m/z 842.2 (M'+1); 'TH NMR (CDClz) § 10.27 (s, 1H), 8.02
(d, 2H), 7.93 (d, 1H), 7.52 (m, 4H), 7.32 (s, 1H), 7.26 (m, 1H), 7.08 (s, 1H), 5.68 (s, 1H),
30 5.66 (q, 1H), 5.22 (d, 1H), 4.92 (dd, 1H), 4.71 (m, 2H), 4.57 (d, 1H), 4.33 (m, 1H), 4.05

(m, 1H), 2.89(m, 1H), 2.68 (m, 2H), 2.53 (m, 1H), 2.28 (q, 1H), 1.95-0.83 (m, 23H).
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10 Conpound 222: MS: mlz 814.3 (M++1); 1H NMR (CDC13) 6 10.29 (s, 1H), 8.46
(s, 1H), 8.27 (d,1H), 7.47 (m 3H), 7.41 (m 1H), 7.33 (s, 1H), 7.16 (d,

1H), 7. 05w0=0111035186. 56 (d, 1H), 5.69 (m 2H), 5.24 (d, PCHUS26p905696Td, 1H),
4.66 (m 1H), 4.58 (d, 1H), 4.38 (m 1H), 4.05 (m 1H), 2.89 (m 1H), 2.70
(m 2H, 2.34 (m 1H, 2.29 (g, 1H, 1.90-1.06 (m 21H), 0.96-0.83 (m 2H).
15Conpound 223: Ms: niz 802.2 (M++1); 1H NWR (CDC13) 6 10.30 (s, 1H), 8.28
(d,1H), 7.54 (m 3H), 7.42 (m 1H), 7.29 (s, 1H), 7.20 (d, 1H), 7.08 (s,

1H), 6.56 (d, éd&ouﬁd@@(m rab')&gzi(wgi 1H), 4.95 (dd, 1H), 4.69 (m 2H),
4.30 (m 1H), 4.05 (m 1H), ( , 2.68 (m 2H), 2.35 (m 1H), 2.29

(g, 1H), 1.809- Qormzbu@qu,m m/Z.889.2((3] +Ok) H NMBACDEI83 109 (@HH), 20€ompound

75 (a Moo shoba ol ge T Beh s 673t 3 2Pt Ty 89503 g8 0% 1) oy
E(S 20 (HSJI (lﬂ")lH)44 95(d ad), 41311)(m 4H§64 ¢3Mm, ng!g;z(és égkzé}quzggm(mﬁ’%i%mnzlg (4 03
1H), 51. 891P1) é@gmanﬂah?“ 0§3;§m”%%H) 9139, (d{ﬁHMmo 83 (m 2H). mzsconpouhd 225

MS: mz 760. 2 0.35 1H), 8.25 (d,1H), 7.55
3H), 7240( é%ﬁﬁdléﬁw ]723()1\/5@ )1, lH)(S6 SZD(d lH)( 5. E% (m 2H§m

5.42 (d, 1H), @orBgbupdd92: Np: m&4.860.2((M +1H)1Hwnqcp@13)zsﬂp 314s,35)($p8 1H), 4. 04

1 2 26 (q,
019,12 odolin s ik 7 5BhmBind el 18 1 o7 Hh 731 ot 5 80 i b
6 10 20 3 3
] (§65 @ef")lH%% 3 Qf(l 49&'(% 1?1)54571'(4& 231‘))457(&”&1?@ 351&& 1H75 ﬁ&(zm) 21)35
(d PH) , (mdsl)(mé% (1114)1H)22 8%(1(1;%)1%—;)53 (12, ). 228 (QH)H) 129&3 O(Srﬁn i ) 2.26 (q,

1.96 Co d 227: M. mz 744.2 (M++1); 1H NMVR
(CDC13) 61-%)@ 1(1?‘0917%2(1%259 dml)ﬂ;m 7.55 (m 3H)Z 7.39 (ﬁn ng 7.33-7.25

(m 2H), 7.12 Canpcukd) 196.88: 1(1&894121)(M*615},6H5{MR(¢5)[:13)5 1@621((@, 1H)H.28 5. 62 (s,
1H), 4.94 (dd, 06 (m 1H),

> %7 (m g5 g)éd(?rﬁ) 559 b7 ab R 530k 1) Fog & b reCedm 151
éstg)os( ?M++{)[9 (a. 41 Nl\/Rn(qch)84 9|y§dd (r)mg W(n% Wﬁ) 5% RPN, 230 .0 2
15 (m, 1H), 2.70 (m, 2H) 2.50 (m 1H), 2.29 (q 1H) 1 93-0. 82 (m, 23H), 1.46 (s, 3H), 1.36

(s, 9H).
Compound 194: MS: m/z 857.3 (M'+1).
Compound 195: MS: m/z 857.3 (M'+1).
Compound 196: MS: m/z 784.3 (M'+1); 'H NMR (CDCl3) § 10.20 (s, 1H), 8.27
20 (d,1H), 7.88 (d, 1H), 7.57 (m, 2H), 7.39 (m, 3H), 7.13 (dd, 1H), 7.01 (d, 2H), 6.14 (d,
1H), 5.68 (q, 1H), 5.62 (s, 1H), 4.97 (dd, 1H), 4.64 (m, 2H), 4.41 (d, 1H), 4.07 (m, 1H),
3.87 (s, 3H), 2.87 (m,1H), 2.67 (m, 2H), 2.45 (m, 1H), 2.25 (q, 1H), 1.93-0.85 (m, 15H),
1.92 (s, 3H).
Compound 197: MS: m/z 856.3 (M '+1); 'H NMR (CDCls) § 10.34 (s, 1H), 8.03
25 (s, 1H), 8.00 (d, 2H), 7.45 (d, 1H), 7.35 (d, 1H), 7.16 (m, 2H), 7.00 (d, 2H), 5.71 (s, 1H),
5.69 (q, 1H), 5.23 (d, 1H), 4.95 (dd, 1H), 4.62 (m, 2H), 4.30 (m, 1H), 4.03 (m, 1H), 3.86
(s, 3H), 2.88 (m, 1H), 2.66 (m, 2H), 2.51 (s, 3H), 2.50 (m, 1H), 2.31 (q, 1H), 1.91-0.82
(m, 15H), 1.22 (s, 9H).
Compound 198: MS: m/z 784.2 (M'+1).
30 Compound 199: MS: m/z 798.3 (M'+1); "H NMR (CDCLs) & 10.37 (s, 1H), 7.96

(m, 3H), 7.58 (s, 1H), 7.43 (d, 1H), 7.32 (d, 1H), 7.16 (s, 1H), 6.97 (d, 2H), 6.24 (d, 1H),
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10(d,1H), 7.59 (m 2H), 7.43 (m 2H), 7.25 (m 2H), 7.19 (m 1H), 7.06 (m
1H), 5.76 (s, 1H, 5.72 (q, 1H), 5.18 (m 1H), 4.97 (dd, 1H), 4.68 (m 2H),
4.56 (d, woRp13808(m 1H), 4.04 (m 1H), 2.90 (m 1H), PETAG2¢u05@BH , 2. 39
(m 1H, 2.27 (g, 1H), 1.90-0.80 (m 23H). Conpound 230: MS: mz 860.3
(M++1); 1H NMR (CDC13) 6 10.28 (s, 1H), 8.10 15 (d,1H), 7.58 (d, 1H), 7.39
(d, 1H), 7.18 (s, 1H), 7.09-6.97 (m 4H), 5.72 (s, 1H), 5.68 (qgq, 1H), 5.24
(d, 1H), 4.95 (dd, 1H), 4.80 (s, 1H, 4.65 (m 1H), 4.54 (d, 1H, 4.32 (m

1H), 4.0 < 3 QL3 1
2 o5 Co egta T G Q0D « S6had BG40l WD, 4 55 6F 6 48004, 1EnDAA ™ AD)
848. 2 ( MHEL)H) 1B NWRHICBATZZin, 6HLA. 68dny, H). 1249 (573I6)42 SQGSm( bIH)LI%I)28 (. 60 (d,

1H), 7.48 o|193DE %}%49%0191@@7 20 (s, 1H), 7.15 (m 2H), 6.88 (s, 1H),

5.65 (m (dd, 1H), 4.63 (m 2H), 4.31 (m 1H), 4.04

(m 1H), 3. 94 (ccﬁnpo&hmo@ M8§: g5 )M 21 R8H(NMRZEDC13 559). 261, 11H)802 29 (d,
1H), 1.94-0 é 15H), 1.22 (s, 9H). Conmpound 232: Ms:. mz 836.2 (M+1);
1H NISR (cf@df@ﬂ 64 23, .82 L)), 7#5dd. Bby dd4 {d) 778 (5 ). 98 (d72f®@ (dd,

. 7. 40 2 m 2
5 18 b 5%’(5 ih'{%g 6Z¢é§ 1}()%5 2?—2‘1%6111) 1@33% 11{1')4%77?9021? 43&2& 1}15(%@4 (1H) ;')88
(m 1H), @.8H)(H§S @H}H) 2.833my, i), 2@6220(26,3@,25% 3, QZlZXqSBHI m9515H), 1.20
(s, 9H). og q§ ound 233: MS: nfz 806.2 (M++1): 1H NMR (CDCL3) 6 10. 36
(s 1. 886 aMY) 789 (d. 18). 7.38 (m 2K 7.14-6.97 (m 4t 5. 70

(m 2H), 5 64 (Ccdn ollhﬁlzofl 1\9@ Iﬁﬁ(gid,s (ﬁ/HM) 4H@5\/IR"('CDU1‘%,81‘© A8, (1rH 2b& 4.04
(m 1H), Fq (s, F?sé n?(ﬁ 53 (m
1H) , 102, 25(11( éH)ﬂgO (s11 13}3761382 I(Hﬁ7§ 1PI747 6(s 1H dé )23@4 (WH):dz 860. 2

('\’“1)7 4(])#%4\‘543%5;}%%%@ %?4%2)({@_}H%|79 %an_%)(&’gllg% 1(@) ?%4@3?}'5%42 7, 45 (d,
5. 30 (d, (:kH)H) 2.894m( tid), 21)(m, 2HY,&.505(m, 1H),,2.40 GA3HR. 23y, IHI) 53402 1H) 4 36

(m 1H) agHgm 1H), 3.94 (s, 3H), 2.89 (m 1H), 2.68 (m 2H), 2.53 (m
26( 1.93-1.04 (m 21H), 0.97-0.82 (m 2H).

Compound 202: MS: m/z 838.2 (M'+1); "H NMR (CDCLs) § 10.23 (s, 1H), 8.26
15 (d, 1H), 8.00 (d, 2H), 7.60 (m, 2H), 7.44 (m, 2H), 7.23 (m, 2H), 7.01 (d, 2H), 5.73 (s,
1H), 5.67 (q, 1H), 4.94 (dd, 1H), 4.68 (m, 2H), 4.32 (d, 1H), 4.07 (m, 1H), 3.86 (s, 3H),
2.86 (m, 1H), 2.67 (m, 2H), 2.41 (m, 1H), 2.23 (q, 1H), 1.94-1.08 (m,13H), 0.94-0.87
(m,2H).
Compound 203: MS: m/z 842.3 (M'+1); 'H NMR (CDCls) & 10.30 (s, 1H), 8.28
20 (d, 1H), 7.63 (s, 1H), 7.57 (m, 3H), 7.42 (m, 2H), 7.25 (m, 1H), 7.08 (s, 1H), 6.97
(dd,1H), 5.71 (m, 2H), 5.22 (d, 1H), 4.92 (dd, 1H), 4.64 (m, 2H), 4.31 (m, 1H), 4.00 (m,
1H), 3.91 (s, 3H), 2.89 (m, 1H), 2.69 (m,2H), 2.55 (m, 1H), 2.29 (q, 1H), 1.85-0.83 (m,
15H), 1.19 (s, 9H).
Compound 204: MS: m/z 784.2 (M'+1); 'H NMR (CDCl3) § 10.28 (s, 1H), 8.26
25 (d, 1H), 7.62 (s, 1H), 7.58 (m, 3H), 7.41 (m, 2H), 7.25 (m, 2H), 6.96 (dd,1H), 6.13 (d,
1H), 5.71 (q, 1H), 5.68 (s, 1H), 4.95 (dd, 1H), 4.63 (t, 1H), 4.59 (m, 1H), 4.41 (d, 1H),
4.04 (m, 1H), 3.90 (s, 3H), 2.88 (m, 1H), 2.71 (m,2H), 2.52 (m, 1H), 2.29 (q, 1H), 1.92-
1.1.05 (m, 13H), 1.91 (s, 3H), 0.97-0.84 (m, 2H).
Compound 205: MS: m/z 801.3 (M'+1); "H NMR (CDCls) 8 10.34 (s, 1H), 8.25
30 (d, 1H), 7.61 (s, 1H), 7.57 (m, 3H), 7.39-7.25 (m, 4H), 6.93 (dd,1H), 5.70 (m, 2H), 5.44

(d, 1H), 4.94 (dd, 1H), 4.70 (m, 1H), 4.39 (d, 1H), 4.32 (m, 1H), 4.03 (m, 1H), 3.90 (s,
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Conpound 235: MS: mlz 844.2 (Mr+1); 1H NMR (CDC13) 6 10.24 (s, 1H), 8.04

(d,1H), 7.58 (d, 1H), 7.39 (d, 1H),7.31 (m 2H), 7.18 (s, 1H), 7.08 (m

3H), 5. 70wQO=01113)5185. 67 (q, 1H), 4.86 (dd, 1H), 4.64 (MPCZHS2004/02®31d, 1H),
4.02 (m 1H), 3.90 (s, 3H), 2.84 (m 1H, 2.65 (m 2H), 2.44 (m 1H), 2.20
(g, 1H), 1.91-0.83 (m 15H). 10Compound 236: MS: mz 832.2 (M++1); 1H NWR
(CDbC13) 6 10.27 (s, 1H), 8.22 (d,1H), 7.58 (m 2H), 7.44 (m 1H), 7.29 (m
1H), 7.10 (s, 1H), 6.94 (d, 1H), 6.90 (s, 1H), 569(m 2H), 5.18 (d, 1H),

4.93 (dd, , . 1H), 2.68
(m 2I(-|) 3}#%48[&5 %ﬂémgz@li()‘]n%??%%ﬁ% %“%,1@‘? %glmf) 0128893(’5%g mm115l|:|)|) 1.19
(s, 9H). llsmorrpound 237: M5 iz 844.3 (M++1): 1H NMR (CDC13) 6 10.23 (s.

o ba (5, 11 gl lod s el bl ilyp (el 109 B2t 1ty T o

H) (/a ﬁﬁ) (7rm (&Fﬂ)ﬂ) 7455&1(311) ihﬂ) (m421$j57(2m(m1k91) 6497Q5d(1f_18 51H)(,s 2. 893( En
5 206@%&(1 2@849\%@%%&) éﬁﬂl(@ %%-433)3 (dlllﬁl)l,\ﬂ‘vffk5 (@jéi)sﬁ 9% (%éHiﬁ (s, 1%
2 (d, 1 6. 75
. ( f%g 81? 2P, é%(rﬁ'ﬁgliﬁéén(ﬁ) 2hl éqlli%—%glé 136'32& 3??0 9'8'% Y53 (m
H) | 453(Ir(dH)1H) 4.35 (m 1H), 405 (m 1H), 289 (m 2.67 (m 2H),

m532£§_ S5 Corfgianuna et Niss oigoady 3Tk stk @bc%»@(l?eééi?@sé’z%‘“’gﬁ (s,
H) , O(d}_‘)fﬂi Y1 iRe gdhﬁél 148 (nZdH) 77423§n ) ilrbém72r§>87©§ (d, Jalﬂz 568?&1 (s, 1H),

.73 1 4. 39
12I—I) H{)@ﬁ@rﬁﬁ 1@54)5 4%(%@1§923§i9) 11, %98 (rmlfl)lrﬁl 402m6|_%HI th04Zpg 1 H, I5_|)1 (s,

m
Sl Al Ry S
1H) 71,65 (6.3 ERH). 98- U84G)m(2ﬂﬂ)2l—|) 7.20 (s, 2H), 7.08 (s, 1H) 6 76 (d,
0 4 0a (m Gprousdalei s ity o i it Ehiey Spdd . et 7 3
2 ?3 (g 7(%1'1)[{:8 iﬁﬂﬁi@ IH9Sy. im&ﬁgxsl@ 1855“#1308??2 (d& 11%')7 02(9 1, %@R lﬁbnd %‘%8
(d, BH), 436044 1HZLP‘D 90 (zid;sEH)( 4 701114) 2HY, 432 (@MH)ZF‘-W3 (m, U@) (3rﬁ5 (S;I%)H) 6.18(d,
51H) N 4021L é&nié{;‘b 712282 (hSmthho (4: PR, 098 (o Uiy, 1848%4(@, 13H)., 450 (m
Compound 209: MS: m/z 896.4 (M'+1); 'H NMR (CDCL) 5 10.20 (s, 1H), 8.31
(d, 1H), 7.99 (d, 2H), 7.58 (m, 2H), 7.42 (m, 1H), 7.30-7.22 (m, 2H), 7.01 (d, 2H), 5.68
(s, TH), 5.66 (q, 1H), 5.37 (d, 1H), 4.96 (dd, 1H), 4.78-4.51 (m, 4H), 4.37 (m, 1H), 4.06
20 (m, 1H), 2.69 (m, 2H), 2.51 (m, 1H), 2.28 (q, 1H), 1.94-0.83 (m, 23H), 1.46 (s, 3H), 1.37
(d, 6H).
Compound 210: MS: m/z 882.4 (M'+1); 'H NMR (CDClLs) § 10.24 (s, 1H), 8.27
(d, 1H), 7.98 (d, 2H), 7.58 (m, 2H), 7.42 (m, 1H), 7.24 (m, 1H), 7.01 (d, 2H), 6.89 (s,
1H), 5.68 (s, 1H), 5.66 (q, 1H), 5.22 (d, 1H), 4.97 (dd, 1H), 4.78-4.52 (m, 4H), 4.36 (m,
25 1H), 4.04 (m, 1H), 2.88 (m, 1H), 2.68 (m, 2H), 2.54 (m, 1H), 2.29 (q, 1H), 1.94-1.05 (m,
21H), 1.37 (d, 6H), 0.97-0.83 (m, 2H)
Compound 211: MS: m/z922.2 (M*+1); 'H NMR (CDCL) § 10.13(s, 1H), 8.26(d,
1H), 8.10(d, 2H), 7.59(m, 2H), 7.42(m, 1H), 7.35-7.25(m, 3H), 7.03(s, 1H), 5.77(s, 1H),
5.66(q, 1H), 5.20(d, 1H), 4.99(dd, 1H), 4.71(m, 2H), 4.56(d, 1H), 4.35(m, 1H), 4.03(m,
30 1H), 2.70(m, 2H), 2.50(m, 1H), 2.29(q, 1H), 1.90-0.84(m, 23H), 0.85 (s, 3H).

Ngsw

D.O
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4.00 (m
1.96-0.8
Conmpound

1H), 2.88 (m 1H), 2.66 (m 2H), 2.53 (m 1H), 2.22 (g, 1H),
2 (m 15H), 1.91 (s, 3H). Conpound 242: Ms. mz 846.4 (M-+1l).
Wo2011B845181 z 858. 3 (M++1); 1H NVR (CDCl3) 6 10PR23/US2009054937 8. 24

10(d, 1H), 7.57 (m 2H), 7.42 (m 2H), 7.19 (s, 1H), 7.08 (s, 1H),

1H), 5.6
4.55 (d,
(m 1H),
(Me+1)

1H), 2.8
4.77(s,

6.79(d,

1.94-0.8
( CDC13)
(d, 2H),
3H), 54.2
2.29 (q,

10

15

20

25

30

6 (m 2H), 5.24 (d, 1H), 4.96 (m 1H), 4.78 (s, 1H), 4.67 (

6.79 (d,

m 1H),

1H), 4.35 (m 1H), 4.03 (m 1H), 2.85 (m 3H), 2.67 (m 2H), 2.53
2.28 (g, 1H), 1.94-0.84 (m 26H). Conpound 244: Ms. mz 872.3

%FQNNF%% Hg?b@ Mg (1%1])%(8?2 433% an)8 4\(1\%21 A)é%c%b'é 1{)736%;'(4)@) QS%S(S 1H)
A¢s) LH)Z BRS (@.158( 8l 8 (HPH),6. B(ds2HH 76%((111, 2HMH)7,451(w), 1 H2, 23( @, 1H)‘|)

4{% (52%%9(5%15 <g§9%>s§33?éﬂﬁla1{%4 bt L2, 255 @W&gb ShH VR

G(HiQ}BMQKSQm]l'ﬂ)ﬂgé?rﬁ 39, Q@ﬂh)zﬂyzg@ (ﬁld;lﬂselj)% (4; B8, (-1209 , 7. 46
i (m 2H), d, 1H), (dd, 1H), 4.62 (m
n(r%ﬁHH) 405(m 1H), 289(m 1H) 270(m 2H), 2.56 (m 1H),

1H), dunitula 843-Wis: 83804 (M™+1); 'H NMR (CDCL) § 10.36 (s, 1H), 8.26
(d, 1H), 8.16 (d, 2H), 7.74 (d, 2H), 7.59 (m, 2H), 7.45 (m, 1H), 7.30 (m, 2H), 5.71 (s,
1H), 5.66 (q, 1H), 5.25 (d, 1H), 4.95 (dd, 1H), 4.71 (m, 1H), 4.65 (d, 1H), 4.28 (m, 1H),
4.03 (m, 1H), 2.87 (m, 1H), 2.70 (m, 2H), 2.51 (m, 1H), 2.27 (q, 1H), 1.92-1.06 (m,
13H), 1.19 (s, 9H), 0.97-0.82 (m, 2H).

Compound 214: MS: m/z 780.2 (M'+1).

Compound 215: MS: m/z §22.2 (M'+1).

Compound 216: MS: m/z 910.3 (M'+1); "H NMR (CDCls) 8 10.30 (s, 1H), 8.15
(d, 2H), 7.75 (d, 2H), 7.61 (s, 1H), 7.47 (d, 1H), 7.25-7.15 (m, 3H), 5.72 (s, 1H), 5.68 (q,
1H), 5.18 (d, 1H), 4.98 (dd, 1H), 4.67 (m, 2H), 4.28 (m, 1H), 4.04 (m, 1H), 3.93 (s, 3H),
2.89 (m, 1H), 2.69 (m, 2H), 2.52 (m, 1H), 2.28 (q, 1H), 1.91-0.85 (m, 15H), 1.20 (s, 9H).

Compound 217: MS: m/z 922.3 (M'+1); 'H NMR (CDCl3) § 10.28 (s, 1H), 8.17
(m, 3H), 7.74 (d, 2H), 7.26 (m, 1H), 7.17 (s, 1H), 7.02 (m, 2H), 5.77 (s, 1H), 5.69 (q,
1H), 5.20 (d, 1H), 4.96 (dd, 1H), 4.77 (s, 1H), 4.69 (m, 1H), 4.54 (d, 1H), 4.33 (m, 1H),
4.04 (m, 1H), 3.92 (s, 3H), 2.89 (m, 1H), 2.71 (m, 2H), 2.52 (m, 1H), 2.28 (q, 1H), 1.90-
1.05 (m, 21H), 0.97-0.83 (m, 2H).

Compound 218: MS: m/z 892.4 (M '+1); 'H NMR (CDClz) & 10.29 (s, 1H), 8.35
(s, 1H), 8.28 (d, 1H), 8.24 (d, 1H), 7.59 (m, 4H), 7.44 (m, 1H), 7.33 (s, 1H), 7.15 (s, 1H),
5.80 (s, 1H), 5.67 (q, 1H), 5.27 (d, 1H), 4.95 (dd, 1H), 4.70 (m, 2H), 4.58 (d, 1H), 4.30
(m, 1H), 4.06 (m, 1H), 2.88 (m, 1H), 2.70 (m, 2H), 2.54 (m, 1H), 2.28 (q, 1H), 1.92-0.83
(m, 23H).

Compound 219: MS: m/z 880.2 (M+1); 'H NMR (CDClL) & 10.31 (s, 1H), 8.34
(s, 1H), 8.28 (d, 1H), 8.20 (d, 1H), 7.60 (m, 4H), 7.45 (m, 1H), 7.29 (s, 1H), 7.13 (s, 1H),
5.77 (s, 1H), 5.67 (q, 1H), 5.19 (m, 1H), 4.94 (dd, 1H), 4.67 (m, 2H), 4.26 (m, 1H), 4.05
(m, 1H), 2.88 (m, 1H), 2.71 (m, 2H), 2.53 (m, 1H), 2.29 (q, 1H), 1.90-0.83 (m, 15H),

1.18 (s, 9H).
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Conpound 246: MS: mz 761.4 (M++1); 1H NVR (CDC13) 6 10.21 (s, 1H), 8.17
(d,1H), 7.80 (d, 3H, 7.56 (m 2H), 7.41 (d, 2H), 6.58 (s, 1H), 5.61 (m
2H), 5.21wQOap11103)518254. 65 (m 2H), 4.24 (m 1H), 4.05 (®CTAINPQ0IDSBI7 (M
1H, 2.70 (m 2H), 2.56-2.21 (m 2H), 1.94-0.84 (m 15H), 1.87 (s, 3H).
Conpound 247: Ms: mz 803.4 (Mt+1). Conpound 248: MS: mz 845.3 (M++1).
Conmpound 249: Ms: mz 917.2 (M+1); 1H NWR (CDC13) 6 10.22 (s, 1H), 8.08
30(d,1H), 7.78 (s, 1H), 7.40 (s, 1H), 7.06 (s, 1H), 6.97 (m 2H), 5.64 (m

T 208 (m GfrouiagiodSn®e gl kgt bt Siondlnis® (58
é;“ , oﬁnéadllm 8(0|_61(d,32{lﬂg 7. 8&(583H0i7 713() IHEGMﬁQmaPSI§$CB6 (MBH)nT 28 gmﬂ? Nﬁ Y{;l)
Corbouns Sedi N sl S50 T« ERIEHD 2Rl g B )
[4-Cycl Opﬁﬁwoﬂﬂf)eéﬁﬁ)ﬁ ey ark 9 6 ]’F?OBy@(ﬂ;SEI(I)?ﬂSBL(M oHhemsql4113), iypal & 2- b] quin

olin-11 ):% 2, 15- di oxo- 3, 16-di aza-
Otri éycl )0. 04, 6] nonadec-14-yl] -carbam c acid cycl opentyl ester

(Conmpound 254)00%5‘8?19&' 79 Ané: WB%sBLURAL S 'MMMRNE DY 0SB s Sy
(d, 1H), 8.04 (d, 2H), 7.87 (s, 1H), 7.69 (d, 1H), 7.48 (m, 3H), 7.33 (s, 1H), 7.25 (s, 1H),
5.67 (m, 2H), 5.21 (d, 1H), 4.94 (dd, 1H), 4.68 (m, 2H), 4.30 (m, 1H), 4.04 (m, 1H), 2.88
(m, 1H), 2.69 (m, 2H), 2.52 (m, 1H), 2.28 (q, 1H), 1.93-0.84 (m, 15H), 1.17 (s, 9H).

10 Compound 222: MS: m/z 814.3 (M'+1); "H NMR (CDCLs) & 10.29 (s, 1H), 8.46
(s, 1H), 8.27 (d,1H), 7.47 (m, 3H), 7.41 (m, 1H), 7.33 (s, 1H), 7.16 (d, 1H), 7.05 (s, 1H),
6.56 (d, 1H), 5.69 (m, 2H), 5.24 (d, 1H), 4.95 (dd, 1H), 4.66 (m, 1H), 4.58 (d, 1H), 4.38
(m, 1H), 4.05 (m, 1H), 2.89 (m, 1H), 2.70 (m, 2H), 2.34 (m, 1H), 2.29 (q, 1H), 1.90-1.06
(m, 21H), 0.96-0.83 (m, 2H).

15 Compound 223: MS: m/z 802.2 (M'+1); 'TH NMR (CDCls) & 10.30 (s, 1H), 8.28
(d,1H), 7.54 (m, 3H), 7.42 (m, 1H), 7.29 (s, 1H), 7.20 (d, 1H), 7.08 (s, 1H), 6.56 (d, 1H),
5.66 (m, 2H), 5.15 (d, 1H), 4.95 (dd, 1H), 4.69 (m, 2H), 4.30 (m, 1H), 4.05 (m, 1H), 2.89
(m, 1H), 2.68 (m, 2H), 2.35 (m, 1H), 2.29 (q, 1H), 1.89-1.04 (m, 13H), 1.19 (s, 9H), 0.97-
0.83 (m, 2H).

20 Compound 224: MS: m/z 848.2 (M'+1); "H NMR (CDCls) 8 10.30 (s, 1H), 8.08
(d,1H), 7.58 (d, 1H), 7.39 (d, 1H), 7.14 (s, 1H), 7.12-6.95 (m, 4H), 5.70 (m, 2H), 5.20 (d,
1H), 4.95 (dd, 1H), 4.66 (m, 1H), 4.59 (d, 1H), 4.33 (m, 1H), 4.03 (m, 1H), 3.91 (s, 3H),
2.90 (m, 1H), 2.66 (m, 2H), 2.52 (m, 1H), 2.28 (q, 1H), 1.89-1.06 (m, 13H), 1.24 (s, 9H),
0.94-0.83 (m, 2H).

25 Compound 225: MS: m/z 760.2 (M '+1); 'H NMR (CDCls) & 10.35 (s, 1H), 8.25
(d,1H), 7.55 (m, 3H), 7.40 (m, 1H), 7.27 (m, 2H), 7.16 (d, 1H), 6.54 (d, 1H), 5.66 (m,
2H), 5.42 (d, 1H), 4.94 (dd, 1H), 4.67 (m, 1H), 4.46 (d, 1H), 4.35 (m, 1H), 4.04 (m, 1H),
3.50 (s, 3H), 2.89 (m, 1H), 2.66 (m, 2H), 2.33 (m, 1H), 2.26 (q, 1H), 1.92-0.83 (m, 15H).

Compound 226: MS: m/z 798.2 (M'+1); "H NMR (CDCls) 8 10.20 (s, 1H), 8.25

30 (d, 1H), 7.55 (m, 3H), 7.41 (m, 1H), 7.27 (m, 3H), 7.16 (d, 1H), 6.56 (d, 1H), 5.66 (m,

73



WO 2011/ 034518PCT/ US2009/ 056937 1- 31254 To a suspensi on of
Boc-trans-4-hydroxy-L-proline (0.53 g, 2.30 mmol) in DVSO (10 nL) was added
t - BuONa (WO04911#348808 mMml ) at 0C. After warmed to roomPZ8/USk@9psedal ure and
stirred for additional 1 hour, internediate 1-26 (0.62 g, 2.31 mml) was
added slowy at 10C. The reaction m xture was stirred for 4 h and then
quenched with 10% HC1 aqueous solution to pH 6-7. The crude suspensi on
solid was filtrated, washed with water and dried under vaccumto give 1-27

(0.92 g, BHY - Y 2 , 1.93
ol )y, ) (28 G h o Gt BiD ST R G G B ooz e et 1 %s. 3 o
3. 86 mmmol 343 (m,GHDICE.26 (4.0 Hodl ). 9B 83 dmopMidsel y added a mi xt ure of

cycl opropanesuylfoni c L d,(1-am ng-2:vi Nyl - | opr r b 1) ;am de
(53 07973 03 Crbry R A8 Men B 2 T B R CRBIEd Frtbgel? o sc
Af ter wan@dH)07.590H) IBNPSH anUTe), arsd-s15 i, o) f pI2 anotihersel@, he),bhe reaction
m xture was 10filtrated, concentrated and purifie silica col um

db |
chr offat ogdapy 566 (&fk@r@-@ﬂ%ﬂﬂdé‘-%@éu@i)a1-6%8111(b[.{Bé-Sé,(HBé)%aﬁ-gfﬂ}. MB: iz
679.1 (Ml 406 (m, IHSQQ@C(H{?@H%E?G% (k2 ¥ .%odél%,éél),’sﬁ'd% gq,‘i‘ﬁi Qb yad in MeOH

(18 nL) at Toomtenperature and then c on'using an 1ce bath.
To the rekdt)i bAO (s, ZHure was added thionyl chloride (0.39 nm., 5.30 mmol)

dropwisely. Aftel, fSHY@IMEI k87 5kr 0.
Compound 229: MS: m/z 830.3 (M'+1); "H NMR (CDCLs) § 10.25 (s, 1H), 8.26
10 (d,1H), 7.59 (m, 2H), 7.43 (m, 2H), 7.25 (m, 2H), 7.19 (m, 1H), 7.06 (m, 1H), 5.76 (s,
1H), 5.72 (q, 1H), 5.18 (m, 1H), 4.97 (dd, 1H), 4.68 (m, 2H), 4.56 (d, 1H), 4.30 (m, 1H),
4.04 (m, 1H), 2.90 (m, 1H), 2.70 (m, 2H), 2.39 (m, 1H), 2.27 (q, 1H), 1.90-0.80 (m,
23H).
Compound 230: MS: m/z 860.3 (M'+1); "H NMR (CDCL) & 10.28 (s, 1H), 8.10
15 (d,1H), 7.58 (d, 1H), 7.39 (d, 1H), 7.18 (s, 1H), 7.09-6.97 (m, 4H), 5.72 (s, 1H), 5.68 (q,
1H), 5.24 (d, 1H), 4.95 (dd, 1H), 4.80 (s, 1H), 4.65 (m, 1H), 4.54 (d, 1H), 4.32 (m, 1H),
4.03 (m, 1H), 3.91(s, 3H), 2.94 (m, 1H), 2.68 (m, 2H), 2.54 (m, 1H), 2.28 (q, 1H), 1.90-
1.05 (m, 21H), 0.95-0.84 (m, 2H).
Compound 231: MS: m/z 848.2 (M'+1); 'H NMR (CDClL) & 10.26 (s, 1H), 7.64
20 (d,1H), 7.60 (d, 1H), 7.48 (d, 1H), 7.40 (d, 1H), 7.20 (s, 1H), 7.15 (m, 2H), 6.88 (s, 1H),
5.65 (m, 2H), 5.10 (d, 1H), 4.96 (dd, 1H), 4.63 (m, 2H), 4.31 (m, 1H), 4.04 (m, 1H), 3.94
(s, 3H), 2.86 (m, 1H), 2.68 (m, 2H), 2.56 (m, 1H), 2.29 (q, 1H), 1.94-0.83 (m, 15H), 1.22
(s, 9H).
Compound 232: MS: m/z 836.2 (M'+1); 'TH NMR (CDCl3) § 10.29 (s, 1H), 7.89
25 (dd,1H), 7.60 (d, 1H), 7.50 (dd, 1H), 7.40 (d, 1H), 7.22 (m, 2H), 7.10 (m, 1H), 7.00 (s,
1H), 5.68 (m, 2H), 5.18 (d, 1H), 4.95 (dd, 1H), 4.66 (m, 2H), 4.29 (m, 1H), 4.04 (m, 1H),
2.88 (m, 1H), 2.67 (m, 2H), 2.53 (m, 1H), 2.26 (q, 1H), 1.92-0.83 (m, 15H), 1.20 (s, 9H).
Compound 233: MS: m/z 806.2 (M'+1); "H NMR (CDCL) 8 10.36 (s, 1H), 8.05
(d,1H), 7.59 (d, 1H), 7.38 (m, 2H), 7.14-6.97 (m, 4H), 5.70 (m, 2H), 5.64 (d, 1H), 4.96
30 (dd, 1H), 4.65 (m, 1H), 4.58 (m, 2H), 4.04 (m, 1H), 3.90 (s, 3H), 3.58 (s, 3H), 2.89 (m,

1H), 2.68 (m, 2H), 2.53 (m, 1H), 2.25 (q, 1H), 1.88-0.82 (m, 15H).
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15t he reaction m xture was heated at 65C for 1 h. The resulting solution
was cooled to 40C, filtrated, and washed with cold MeOH and ether to afford
| i ght yelwowopaadsas to gi ve white powder 1-29 without f@CTrhisSeoopwsd9BT cation
used at next reaction step. M5 mz 579.1 (Mt+1l). To a solution of

2- cycl opent yl oxycar bonyl am no-non-8-enoic acid (0.87 g, 2.34 20mmol ), HATU
(1.16 g, 3.05 mml) and HOBt (0.14 g, 1.02 nmmmol) in CH2C12 (10 nL) was
dropwi sely added a m xture of 1-29 (1.18 g, 2.03 nmol) and NWM (0. 49 g,

and stir b f o8 A e L MR O ES Thas on
EC)& ;r;a \(MdslH)o’hé@ﬁt ﬂHt),ng (HhﬁH} é.zﬂOc{;lngQa@ .20 ¢l EI;]) Zdosginaﬁuli/@d?eﬁ{)ymvéhj%
T one el 184 G e PRI 4 8 . B b A0S @) 1 426 et
preci pi t alnedHy4. @add@dﬂarmblt (SDQH 2089 (@t, hem, 56O, Y H)02 .84 (rﬁrmﬂza@(({ 1.51 g,

88%yield). M5 nfz +1). A sol ution of conpound 1-30 (0.50 g, 0.59
nmrol ¥ in &P3- 1(%2(91 r¥11_5{)\/\)a9s7‘%l €8sdH- by bubbl i ng nitrogen for 1 h.

Hoveyda- G ubb’ éonﬁh%n9§§l§rl\§§118}}8ﬁﬁt2 s‘ﬁ%j@ﬁﬁ\l%écﬁ%)%é% ﬂﬁ’t wag, added,

and then the reaction mxture was hea corrpl etion
of the re@ct)pnss adileipt7esh @y IHPLE] (thhE)y, @613, 0Rl).M.0d (i, 8H)ps 7€ Gol|y to 30C,

t | | col h t
o oduct 1 en oG sty el Sl 3G ulere? b D) S9N DebtS) 6
10. 33 (s, (niLh*H) 2365'3(?11(2@12 itrhgm&fi)lz(zd@q 111)*)19?0&@ (l(nd@lﬂé)l 7 67-7.56 (m
2H), 7.46 (dd, (s 1H), 5.22 (d,
1H),104. 92 (dd, Comlai)ound2?6’ g, m@ 2241\/661 éHNMPA)(CDﬂQ@ 105247 (2,21H)n$ 22H), 4.04

(5, 50 e 60 S b B s S
Pd-C (5 n@j9 ah, 2HD051 § edypen a4 96 @idundgd.oidm, THe A, 28t(he 1Hg,ac03 @ 1M)X1.85 € was
stirred i th sph re of h dro en under_ 60 pressure at room
t enper at +2.68 @l"an ,2.55 (s, 3?—'1 (m, 1H), 2.28 (q,ﬁ) H), 1191-0.83 (m, 15H), .19
(s, 9H).
15 Compound 237: MS: m/z 844.3 (M'+1); "H NMR (CDCLs) § 10.23 (s, 1H), 8.22
(d,1H), 7.58 (m, 2H), 7.40 (m, 1H), 7.29 (m, 2H), 6.96 (d, 1H), 6.84 (s, 1H), 5.69 (s, 1H),
5.66 (q, 1H), 5.20 (d, 1H), 4.94 (dd, 1H), 4.73 (s, 1H), 4.67 (m, 1H), 4.58 (d, 1H), 4.35
(m, 1H), 4.05 (m, 1H), 2.89 (m, 1H), 2.68 (m, 2H), 2.56 (s, 3H), 2.54 (m, 1H), 2.26 (q,
1H), 1.91-0.83 (m, 23H).
20 Compound 238: MS: m/z 844.3 (M'+1); "H NMR (CDCLs) & 10.26 (s, 1H), 8.22
(d,1H), 7.55 (m, 2H), 7.43 (m, 2H), 7.18 (m, 1H), 6.93 (s, 1H), 6.75 (s, 1H), 5.70 (m,
2H), 5.21 (d, 1H), 4.94 (dd, 1H), 4.78 (s, 1H), 4.63 (m, 1H), 4.53 (d, 1H), 4.35 (m, 1H),
4.05 (m, 1H), 2.89 (m, 1H), 2.67 (m, 2H), 2.53 (s, 3H), 2.52 (m, 1H), 2.26 (q, 1H), 1.92-
1.04 (m, 21H), 0.95-0.83 (m, 2H).
25 Compound 239: MS: m/z 790.2 (M+1); 'H NMR (CDClL) & 10.34 (s, 1H), 8.20
(d,1H), 7.54 (m, 2H), 7.38 (m, 2H), 7.28 (s, 1H), 7.14 (s, 1H), 6.73 (s, 1H), 5.68 (m, 2H),
5.43 (d, 1H), 4.94 (dd, 1H), 4.65 (m, 1H), 4.39 (m, 2H), 4.04 (m, 1H), 3.58 (s, 3H), 2.89
(m, 1H), 2.68 (m, 2H), 2.51 (s, 3H), 2.50 (m, 1H), 2.28 (q, 1H), 1.93-1.06 (m, 13H), 0.94-
0.82 (m, 2H).
30 Compound 240: MS: m/z 828.2 (M +1); "H NMR (CDCls) & 10.18 (s, 1H), 8.22

(d,1H), 7.56 (m, 2H), 7.40 (m, 2H), 7.20 (s, 2H), 7.08 (s, 1H), 6.76 (d, 1H), 5.71 (s, 1H),
75



The reaction mxture was filtrated and purified by colum chromatography to
gi ve 10conpound 254 (27.6 ny, 55% . MsS: nfz 818.3 (Mt+1); 1H NWVR (CDC1l3) 6
10. 50 (s,wop11/B43:38 (d, 1H), 8.13 (dd, 1H), 7.80 (dd, 1PCT/UR2@5/0%36937 (m
2H), 7.45 (dd, 1H), 7.39- 7.30 (m 2H), 6.11 (s, 1H), 5.25 (d, 1H), 4.96
(brs, 1H), 4.68 (dd, 1H), 4.60 (d, 1H), 4.37 (dd, 1H), 4.14 (dd, 1H),
3.02-2.57 (m 3H), 1.92-0.80 (m 29H). 15Exanple 255-281: Syntheses of
Conpound 255-281 Each of Conmpounds 255-281 was prepared in a nanner

I t 5 m
S L% 204 DS A R RYATBAES 588 1 .06 RONRRIIN 805 s 2

1H). 7. 560 @al,) 259 (s, ?HB2 4érﬁn 1H), 223(m81f@)ml 9@14)05 @, 20H).d, 951043 (15 :g?) 20 (s.

R T e A S Tk )

(s, 3H), @d9¢pLz. §’83(d( HH) Y5H)(dd, 1H), 73%@)@2&@@ 2HYS7. Ofsrtrﬁ ﬁ1)56@8(d|\/|++1) 1H
NMR (CDC13) 6 10. év é Hg,(] (dd, 1H),

7 645(m 57?(%1H()d%|62 @E%H)#%éd 11, féﬁ%"(IQH)H) S96mp 15449#51 W), 66 (q,
5.16 6 4.08
1H) > 884?6’@%%) 2%8?-5 ﬁ@')dz 33'(1?[1,221_4)55.55?:;@‘1‘ @2 911?)4139%I_%§E(f%92 o 5 (§nm
23H) . 15H)Cb#b GunHd). 257 I\/B mz 804.1 (M+1); 1H NMR (CDC13) 6 10.52 (s,

1H, 8.29 (d, 7 82 (dd. 1H), 7.63-7.42 3H),
7H)21 (m 1I(—I) @%f’“{lég%&{'g ‘%&296‘6@“1 , 5(44 (dH) 1H) . 4.85 (délm 1H)H) 4.66
(m 2H), 4 29 (Cdﬂl 011h9112431' N8 rﬁmgsw)(M*&)%Hmﬁ EDAMS 19K, (s,21878.24 58 (m

5H), 2.33 % 90- 0. 78 m 15 npound 258:
MS: Wi z 8((9161 . (NW4m), 2H) (7400 561%7@6(%éH)%9(d8HZIB5(Q§(HHLH) 8. 07

( m 1H) 727’?)8%%!?51 lﬁj)zb%(? ngdni) 7§@ 15% 44@ &rm)fﬂ'ﬂ 55 {)d %ﬁ?,@ﬁ%(?ttblﬂ)ﬁ 06 (s,
4.03 (m, 1H), 2.85 (m, 3H) 2.67 (m 2H), 2.53 (m 1H), 2.28 (q, 1H), 1.94-0.84 (m,
26H).

Compound 244: MS: m/z 872.3 (M'+1); 'TH NMR (CDCls) & 10.13(s, 1H), 8.24(d,
15 1H), 7.53(m, 2H), 7.41(m, 2H), 7.19(s, 1H), 6.99(s, 1H), 6.79(d, 1H), 5.69(m, 2H),
5.23(d, 1H), 4.98(dd, 1H), 4.77(s, 1H), 4.65(m, 1H), 4.55(d, 1H), 4.35(m, 1H), 4.04(m,
1H), 2.87(q, 2H), 2.68(m, 2H), 2.53(m, 1H), 2.29(q, 1H), 1.94-0.84(m, 26H), 0.83 (s,
3H).
Compound 245: MS: m/z 831.2 (M'+1); 'H NMR (CDCls) § 10.21 (s, 1H), 8.26
20 (d,1H), 7.90 (d, 2H), 7.58 (m, 2H), 7.46 (d, 2H), 7.00 (s, 1H), 5.69 (m, 2H), 5.09 (d, 1H),
499 (dd, 1H), 4.62 (m, 3H), 4.27 (m, 1H), 4.05 (m, 1H), 2.89 (m, 1H), 2.70 (m, 2H), 2.56
(m, 1H), 2.29 (q, 1H), 1.94-0.84 (m, 23H).
Compound 246: MS: m/z 761.4 (M'+1); 'TH NMR (CDCl3) § 10.21 (s, 1H), 8.17
(d,1H), 7.80 (d, 3H), 7.56 (m, 2H), 7.41 (d, 2H), 6.58 (s, 1H), 5.61 (m, 2H), 5.21 (d, 1H),
25 4.65 (m, 2H), 4.24 (m, 1H), 4.05 (m, 1H), 2.89 (m, 1H), 2.70 (m, 2H), 2.56-2.21 (m, 2H),
1.94-0.84 (m, 15H), 1.87 (s, 3H).
Compound 247: MS: m/z 803.4 (M '+1).
Compound 248: MS: m/z 845.3 (M '+1).
Compound 249: MS: m/z 917.2 (M'+1); "H NMR (CDCls) & 10.22 (s, 1H), 8.08
30 (d,1H), 7.78 (s, 1H), 7.40 (s, 1H), 7.06 (s, 1H), 6.97 (m, 2H), 5.64 (m, 2H), 5.32 (d, 1H),
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4.41 (m 1H), 4.10 (m 2H), 3.66 (m 1H), 3.39 (m 2H), 3.22 (s, 3H),
2.91-2.58 (m 4H), 2.20 (g, 1H), 1.90-0.86 (m 5 15H). Conpound
259: MS: WD2078B4s18( M-+1): 1H NMR (CDC13) 6 10.51 (s, 1BLCTRIS28908q931H),
7.94 (m 1H), 7.86 (s, 1H), 7.64 (d, 1H), 7.60-7.43 (m 4H), 7.16 (m 1H),
6.00 (s, 1H), 5.85 (m 1H), 5.62 (m 2H), 5.30-5.19 (m 2H), 4.93 (dd, 1H),
4.66 (m 1H), 4.58- 4.36 (m 3H), 4.02 (m 1H), 2.87-2.56 (m 4H), 2.26 (q,
1H), 1.86-0.86 (m 15H). 10 Conpound 260: MS: miz 762.2 (M+1); 1H NVR

(7 ngllg) 424 %@(&311@4 7195(% 28, 21654(63 114)”11 34%&(11}1()54 oslg& TH; §§3FD(§3H}"A)11 4 11,

4.97 (dd,(mLHH), 247378.48 m, Z.Iﬂb 3&(581H)d2 15114|)20 (m,ZQHI M83J(H)3H)3 96 (m 1H) 3.66
(s 3H). 2.91-2,60 (i s@hhs. A A0suquf): 1-89-0.89 (m 15H). 15

Compound 251: MS: m/z 901.3 (M'+1).
5 Compound 252: MS: m/z 917.4 (M '+1).
Compound 253: MS: m/z 903.3 (M'+1).

Example 254: Synthesis of [4-Cyclopropanesulfonylaminocarbonyl-18-(2-fluoro-
benzo[4,5]furo[3,2-b]quinolin-11-yloxy)-2,15-dioxo-3,16-diaza-
10 tricyclo[14.3.0.04,6]nonadec-14-yl]-carbamic acid cyclopentyl ester (Compound 254)

Compound 254 was prepared via the route shown below.

77



Conmpound 261: MS: mz 704.2 (M++1); 1H NWMR (CD30D) 6 9.26 (s, 1H), 8.47 (d,
1H), 8.26 (m 1H), 8.15 (dd, 1H), 7.97-7.82 (m 3H), 7.66 (m 1H), 6.54 (s,
1H), 5.74wW0qp11203¥5185. 13 (dd, 1H), 4.60 (d, 1H), 4.35 ( mMPCZR)S2008/0333B.58 (m
2H), 2.97-2.81 (m 3H), 2.51 (m 1H), 2.33 (g, 1H), 1.99-1.06 (m 15H).
Conmpound 262: MS: mz 818.3 (M++1); 1H NWR (CDCl13) 6 10.42 (s, 1H), 8.30
(d, 1H), 8.12 (m 1H), 7.86 (m 1H), 7.49-7.33 (m 5H), 6.10 (s, 1H), 5.66
(m 2H), 5.08- 204.66 (m 4H), 428(m 1H), 4.03 (m 1H), 3.86-3.58 (m

4H), 2.86-2.57 (m I—IQ 2.34 (q, 2.03-0.87 (m 17 Compound
263: MS: mz 780 +1) (CDClQ:)c136 10. 60 ( 04- 7.92 (m
3H), 7.78 (m & %(ﬁd @ 6%589(3 1H),
5.67 (g, 1H), 5.40 (¥, . dd, Wjux %, 76 (m 1HY, 4.57 (d, 1H), 4.20

(m 1H), 3.97 (m 251H) 364(s 3H) 2.94-2.63 (m 4khe 2.23 (g, 1H),
1.88-1.09 (m 15H) Conpound 264: Ms: mz 931.3 (Mr+1) 1H NVR

(CDC13) 6 10. 43 (s 8.30 (d, 1H) 1 ,
7.62-7.34 (m 5H), (s, 1H), 5. 3840 490462(m
4H), 4.26 (m 1 Trg%m(m 1H), Wsw(? 2.85- 2.55 (m

4H, 2.33 (q, 1 0.86 (m 19H) b 44 (s, 9H) Corrpound 265:
MB: niz 780. 2—(—M|-+-1-)—-ﬂ-|—NPv‘F& (CDC13) 0.45 (s, #HH—829+{c—*H), 8.05
(m 1H), 7.78 (dBuONA)OMSD. 63- 7. 2% : 6 04 (m ?@-EU HQB‘BQNl(lq, 1H) 4.91
(dd, 1H), 4.72-4.63 (m 3H), 3 4038 4. Of( 1H), 3.78-3.58 (m
1H), 2.85- 2.35 (m 6H), 2.03-0.86 (m 15H) SCorrpound 266: M5 mz 776.3

(Mr+1); 1H NMR (CDC13) 6 1056 (s, 1H?* 8.24 (d, 1H), 1H)
7.87-7.79 (m 2H), m 4H) 7.06 (m 1H), ' H, 5.61 (q,
1H), 5.44 (m 1H), I 1H), 4.68 (m 1H), 4_- A 4H),
2.86-2.57 (m 4H).F2.291(q] 1H), 1.81-0.88 (m 18H). pound 267: MS: nlz
812.2 (M++1); 1H NMR 13) 6 10.47 (s¢c,1H), 8.27 10( J1H), 7.90 (m 1H),
7.81 (m 2H), 7.J607.43(m 4H), - 6.03-3B% (m 2H), 5.61 (q,
1H), 4.88 (dd, %71’4 2461(m oH) M1 o5.3 98 (m 4 ,NHZN.H86—2.58(m

4H), 2.30 (q, 1H' T. 15H) . N
=/W A =/€\O(O..s..o

00 %o 1-29

F a
Q 0o
J{ OH_~ N ond Hoveyda-Grubbs
O 0
NH o)
O

AN -
- CH2C12
HATU, HOBt, NNM NH O
N s

CH,Cl,

To a suspension of Boc-trans-4-hydroxy-L-proline (0.53 g, 2.30 mmol) in DMSO
(10 mL) was added ~-BuONa (0.49 g, 5.08 mmol) at 0°C. After warmed to room
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Conpound 268: Ms: mz 832.2 (M++1); 1H NVMR (CDC13) 6 10.50 (s, 1H), 8.35-
8.29 (m 1H), 8.15-8.01 (m 1H), 7.84-7.32 (m 5H), 7.13-7.03 (m 1H), 6.10
(s, 1H), woRM11B¢® 1H), 5.36 (d, 1H), 5.05-4.83 (m 2HPCTAISZeIASOS7 (M
1H), 4.36 (m 1H), 4.14-4.05 (m 1H), 2.88-2.51 (m 4H), 2.12-0.88 (m
24H) . Conpound 269: Ms: miz 834.3 (M++1). Conpound 270: MS: mlz 792.2
(M++1) . Conpound 271: MS: nmfz 822.2 (M++1); 1H NMR (CDC13) 6 10.38 (s, 1H),
8.09 20(m 1H), 7.99 (dd, 1H), 7.83 (dd, 1H), 7.58 (dd, 1H), 7.41-7.25 (m

‘;’::i)l) d 2 15tel(n§era11d|59 and%‘uﬁ%d @d}’ad&ﬁ)})nalﬁ hjoﬁr ﬁ&erngela{)ate ﬂ@@ 42(%12 3]}|'191mo whS- 4387( ((:]m
1H) , 1. Q%Cﬂcﬁﬂofvm atlB?-Q) Tlie 128ct08 mlgﬂ)e was stlrredmm]m@mhgﬂquenmd er,ﬂz 822 2

%Tl)m 1“/\'551 %"%g uti Otagﬁ%( 3y f‘}? "ﬂ%s%lgpfglil@ne@dmfgﬁﬁég V&%%FQS % 83

2 8% E q, \illi’fbﬁ walr %ﬂéi (izlﬁad ulaﬁar,vaéctﬁﬁzto(@% 1-310.9 8“/6 ¥I8: o 462H) ¢ (Mﬂ+91%40( r8n2 g-H)
15H) 5 rln 23 (4o agquutloe@iﬁrb aﬁ‘a%g@ 9mm0§hn§m§ 589 %@,ég@qlmﬂ?m (7.0¢g, "

%?Pnou ?_Ei) G?gf;'mgg%k%lg{}%\f&?¢8$ %Wé%[,no%% %1&%, W%_‘%Qp\%%egsagdm 8. 08
7 37 7. 31mixtyre 2FYyclpr@Bnéss|fodibfpcid 51 -Boroe?-vink}-cydorBOpapdsartiddy |)-atnide- 4 67 (m
1H) if S&S%W@%&m@@&?néwﬁ% 19 é, 1883 mmoz) (¥ISSOI ('Il)ln Cﬁ élz at(ng QXI_P 2.29 (q,
wamed to room temperature and stirred for another 16 h, the reaction mixture was
10 filtrated, concentrated and purified by silica gel column chromatography to afford a crude
product 1-28 (0.89 g, 80% yield). MS: m/z 679.1 (M'+1).
Compound I-28 (1.20 g, 1.77 mmol) was dissolved in MeOH (18 mL) at room
temperature and then cooled the solution using an ice bath. To the reaction mixture was
added thionyl chloride (0.39 mL, 5.30 mmol) dropwisely. After removal of the ice-bath,
15 the reaction mixture was heated at 65°C for 1 h. The resulting solution was cooled to
40°C, filtrated, and washed with cold MeOH and ether to afford light yellow powder to
give white powder 1-29 without further purification used at next reaction step. MS: m/z
579.1 (M'+1).
To a solution of 2-cyclopentyloxycarbonylamino-non-8-enoic acid (0.87 g, 2.34
20 mmol), HATU (1.16 g, 3.05 mmol) and HOBt (0.14 g, 1.02 mmol) in CH,CI, (10 mL)
was dropwisely added a mixture of 1-29 (1.18 g, 2.03 mmol) and NMM (0.49 g, 4.87
mmol) dissolved in DMF (10 mL) at 5°C. After warmed to room temperature and stirred
for additional 16 h, 10% HCI (1 mL) was added and the reaction mixture was
concentrated. The residue was cooled to 5°C and washed with 5% HCI (aq) (10 mL x 2)
25 and NaHCOs(aq) (10 ml x 2) sequentially to give a light yellow solid. The solid was
dissolved in MeOH (10 mL) and further precipitated by added small portion ether slowly
to afford I-30 (1.51 g, 88% yield). MS: m/z 844.3 (M'+1).
A solution of compound I-30 (0.50 g, 0.59 mmol) in CH,Cl; (120 mL) was
degassed by bubbling nitrogen for 1 h. Hoveyda-Grubb’s 2™ generation catalyst (48 mg,
30 0.076 mmol) was added, and then the reaction mixture was heated at 40°C for 16h. After

completion of the reaction indicated by HPLC, the reaction mixture was cooled to 30°C,
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Conpound 275: Ms: mz 780.2 (M++1); 1H NWMR (CDC13) 6 10.61 (s, 1lH), 8.06-
7.92 (m 3H), 7.75 (m 1H), 7.55 (dd, 1H), 7.39 (m 1H), 6.90 (m 1H), 5.89
(s, 1H), wo@61153e5181H), 5.44 (d, 1H), 4.94 (dd, 1H), 4. PTT(UspoodiFe937. 58 (d,
1H), 4.20 (m 1H), 3.96 (m 1H), 3.65 (s, 3H), 2.93-2.67 (m 4H, 2.24 (q,
1H), 1.87-1.09 (m 15H). Conpound 276: Ms: mz 818.1 (Mt+1); 1H NWR
(Cbc13) 6 10.35 (s, 1H), 8.05 (m 1H), 7.96 (dd, 1H), 7.75 (dd, 1H),
7.57-7.52 (m 2H), 7.39-7.32 (m 3H), 6.06 (s, 1H), 5.60 (q, 1H), 4.85-4.73
(m 2H), ébnééftﬁlteﬂ%n& B’hrﬂ%!'d) by ﬁlfug%e( EBIurﬁhQ:hro&a&%ripg tble podf@ 1M 101H),

2.50 (m 1H) npound 277: Ms: mz 856.3
(Mr+1) . (0. 30g @%pm]d)dW&ﬂz&EﬁSWZ+17)6ﬁEMM@ﬂ9? 1) A H).BB/R, (BDAGLY) (d6 10 49

Gty 814 faBTpa e why g sedy 2 e i Py By DR A0 Ly TR

(m lH) G154, (H), 536|Zﬂ)(q 4520, 1H7I)4 921 &1211(1)“714 7375(atH)H) 268@& TIH)?4'92, .71 (m

Cohbéuna BBlmAD, 4% (@31 JA 49 (mHDRRA (EEa) 5050 (wsi e 11 . 8. 05
(m 1H), 7.96 ”ﬁoﬁ?soh%tr&l of%oﬁﬁowq 31@ 'n%g O%%l (Igﬁiol) 1:11"[01?01% (f'@l_{irﬁj watH)

7.37-7.32 (m 5. 39 2%59-4.67 (m
4H), 4. 28ad(dnql 5%HAd-C 45 0@) fmoomHYMPEARIAInde: 1827 Ihm @H)eac@onsmlx(nnpw , 2.29

1 0,87
\R Coberbied 1 e st dlondd Bl hydsogss uogR BT &G5E g Jipm HofoePdts Tortdfl ™4 1 -
Z i—|§50 (5 S ,60'['11'&) reacfloﬁﬁlituﬁalwﬁsdﬂtratkw)md ﬁurﬁ?ed(b@ collirﬁn. chfor3&tiogragity tb@lve% H) , 1E|) 032( Z )
() a0 s & e A8 WIS A1 SR () TR a1 DB e 1510 | -

T Compouttif gt ERER! EPRIEE| AL ARty 0] PERRERTEES B 5870 T e s
(d 1H), 736an(dd, 6.1HSs, 17F),3R2 5@, Ik, 96 bi321 Hdd .68 184, | HJ, 416D (ds | HLH)37 7 04 (s,

b, 5 skt G 080t PG Aol 2 B

2.24-2.26 (m 1H), 2.01-0.69 (m 34H). 30
15 Example 255-281: Syntheses of Compound 255-281

Each of Compounds 255-281 was prepared in a manner similar to that described in
Examples 254.
Compound 255: MS: m/z 764.2 (M'+1); "H NMR (CDCLs) & 10.47 (s, 1H), 7.88-
7.84 (m, 3H), 7.70 (s, 1H), 7.56 (dd, 1H), 7.37 (m, 1H), 7.18 (m, 1H), 6.20 (d, 1H), 5.97
20 (s, 1H), 5.64 (q, 1H), 4.94 (dd, 1H), 4.68 (m, 1H), 4.61 (d, 1H), 4.44 (m, 1H), 4.02 (m,
1H), 2.85 (m, 2H), 2.70 (m, 1H), 2.58 (m, 1H), 2.25 (q, 1H), 1.92 (s, 3H), 1.90-1.03 (m,
15H).
Compound 256: MS: m/z 815.6 (M'+1); "H NMR (CDCLs) § 10.31 (s, 1H), 8.32
(d, 1H), 8.25 (m, 1H), 7.81 (dd, 1H), 7.64 (m, 2H), 7.46 (dd, 1H), 7.23-7.12 (m, 2H), 6.20
25 (s, 1H), 5.66 (q, 1H), 5.16 (d, 1H), 4.98 (dd, 1H), 4.75-4.64 (m, 3H), 4.31 (m, 1H), 4.08
(m, 1H), 2.88 (m, 1H), 2.78 (m, 2H), 2.55 (m, 1H), 2.29 (q, 1H), 1.92-0.84 (m, 23H).
Compound 257: MS: m/z 804.1 (M'+1); "H NMR (CDClLs) § 10.52 (s, 1H), 8.29
(d, 1H), 8.03-7.97 (m, 2H), 7.82 (dd, 1H), 7.63-7.42 (m, 3H), 7.21 (m, 1H), 5.97 (s, 1H),
5.60 (q, 1H), 5.44 (d, 1H), 4.85 (dd, 1H), 4.66 (m, 2H), 4.29 (m, 1H), 4.02 (m, 1H), 3.88-
30 3.62 (m, 2H), 2.87-2.58 (m, 5H), 2.33 (q, 1H), 1.90-0.78 (m, 15H), 0.97 (s, 6H).
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Exanpl e 282. Inhibition of NS3/4A Protease Protein expression and
purification A plasm d containing a gene encoding N-term nal

H s6_t agowo-2bi84084518 1- 32) GSGS- NS3( 3- 181) was transf or me@®Cirruseo02/056997 i
strain BL21(DE3) pLysS (Novagen) for 5protein over-expression. Single
colony of transformed BL21 (DE3) pLysS was cultured in 200 nL of
Lauria-Bertani (LB) nmediumw th Kananyci n and Chl oranpheni col at 37C
overnight. The bacterial culture was transferred into 6 L LB medium (Difco)

containi ng antéhh ohlhGSsg s’d;ﬂ/g%g@tﬁﬁmwﬁ "HNNK! DR 33850 @R g0

absor bance at 6 nm r eac culture was | uce
i sopr opy Id1iHhiR®7 1y, DH), TRga aldi)opy? ano3hl)d @ 4¢ 1(RTB)), At 1 SARC1HWr6.® (spours. The

rinutee atDa P e had (i MG B Ul S Bt MR G frap 1ol 2 0 o
HEPES, ph.d6 §n 134)33 .86 ¥ CtH), 8.22 %6, GW) V2.9 ICHIAR G, 419), ni%0i (i 148Z 0D0-0188%d v/ V)

gl ycerol). ter the mxture was disrupted by four passes through a
M cr &f | ui tither oper at ed at 30 psi, the cell debris was renoved by

centrlfugatlo ohiniRfa 256 %Jz%ég?l(t +ﬁ‘}’t‘ﬁ§\u\<’7}k(§ﬁblgl)yl%5‘19(%'&133@2%

cont ai ni ng Hls -t'agge pro el ns was charge mn on mL Ni - NTA
(Q agen) @ollym. Mt hH), r&ss@ndd, 0H4 (4 1Y) ’I 60- dAZthleﬂﬂ)sﬁrlg (an, gH;a,di(R)r ac system

et oL 183 TR D TR B ot

vol unes of 3byhfR1), Ao@m&pim@v@dsm mﬁ@zm&f i Ay, dagod .86 (nf higH3Opool ed
fractions were further purified by Sep harose col um equilibrated wth
buf f@r B (50 riMmHERES26QHVS: m/z 7(622%1\/( WA)J)HGIMMCDQMOS(I@/@)(Sgllﬂbc%?-@l 5 mM

NstA( 21 49) [ RLELOR %@a‘é%éa%m DR TN PRSP T o gy
Si ze- excl Us), 638 ¢irieiypd. og(diphd ), at76and, I1H\)\/4r.ﬁ(a 0if),@.23 (Al A Hi),I3.965(n)d HY he
sephacryls 22 ST 00 . W88, £55 (¢ 100 Bko RLCT S | Prated with buffer C
Compound 261: MS: m/z 704.2 (M'+1); "H NMR (CD;0D) & 9.26 (s, 1H), 8.47
15 (d, 1H), 8.26 (m, 1H), 8.15 (dd, 1H), 7.97-7.82 (m, 3H), 7.66 (m, 1H), 6.54 (s, 1H), 5.74
(q, 1H), 5.13 (dd, 1H), 4.60 (d, 1H), 4.35 (m, 2H), 3.72-3.58 (m, 2H), 2.97-2.81 (m, 3H),
2.51 (m, 1H), 2.33 (q, 1H), 1.99-1.06 (m, 15H).
Compound 262: MS: m/z 818.3 (M'+1); "H NMR (CDCL) 8 10.42 (s, 1H), 8.30
(d, 1H), 8.12 (m, 1H), 7.86 (m, 1H), 7.49-7.33 (m, 5H), 6.10 (s, 1H), 5.66 (m, 2H), 5.08-
20 4.66 (m, 4H), 4.28 (m, 1H), 4.03 (m, 1H), 3.86-3.58 (m, 4H), 2.86-2.57 (m, 4H), 2.34 (q,
1H), 2.03-0.87 (m, 17H).
Compound 263: MS: m/z 780.2 (M'+1); "H NMR (CDClLs) & 10.60 (s, 1H), 8.04-
7.92 (m, 3H), 7.78 (m, 1H), 7.56 (dd, 1H), 7.38 (m, 1H), 6.94 (m, 1H), 5.89 (s, 1H), 5.67
(q, 1H), 5.40 (d, 1H), 4.95 (dd, 1H), 4.76 (m, 1H), 4.57 (d, 1H), 4.20 (m, 1H), 3.97 (m,
25 1H), 3.64 (s, 3H), 2.94-2.63 (m, 4H), 2.23 (q, 1H), 1.88-1.09 (m, 15H).
Compound 264: MS: m/z 931.3 (M'+1); "H NMR (CDCL) & 10.43 (s, 1H), 8.30
(d, 1H), 8.10 (m, 1H), 7.86 (d, 1H), 7.62-7.34 (m, 5H), 6.08 (s, 1H), 5.60 (q, 1H), 5.38 (s,
1H), 4.90-4.62 (m, 4H), 4.26 (m, 1H), 4.03 (m, 1H), 3.64 (m, 2H), 3.15 (m, 2H), 2.85-
2.55 (m, 4H), 2.33 (q, 1H), 1.83-0.86 (m, 19H), 1.44 (s, 9H).
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25(50 MM HEPES, pH 7.4, 0.1% (wv) CHAPS, 5 nM DTT, 10% (v/v) glycerol).
The purified protein was frozen and stored at -80C before use. HPLC

M cr obor ewas8aYy034518 A solution containing 50 nM Tri s, PpiEUR26D9/036337 NV
NaCl, 20% gl ycerol, 0.012% CHAPS, 10 nmM DTT, 5i uM substrate

Ac- Asp- G u- Asp( EDANS) - G u- d u- Abu- kv- 30[ COOAla] - Ser - Lys( DABCYL) - NH2 ( RET
51, ANASPEC), and 10l1aM test conpound was prepared. 80 i _iL of the solution
was added to each well of a 96-well plate. Reaction was initiated by

AT 2RI S A B A b e
Cncen . 0 sy sy = it s s mite o
Tho 1 cact 0 Bad TPch GoaRL el by AaorT S26R 180t Or* 0 TR ¥500 u.

al i quot v@ss trh,2918f 20s-0R6t(M, €8N wel | of Agilent 96-well plates.
Reacti on products were anal yzed usi g/g rl)e erse phase HPLC descri bed bel ow.
ol;

The BPLC syst dmmprengded:Magnizeiip-31 JEYB4EDEIG PIA, S6RB.NAF)y 8 Btinp
R LT A SUNL
um P/ N 998Da)/1HRG244 (@ol1tinn.2 hekintid), 4168 (mo oF), Yefped@imir4d), 2.8p-2c¥7i(ar) vol une:
acet oni t rHFe2D §d8h FEROHAFAIMERLC funning (i me was 7.6 minutes wth o
li near gradi entohgRm 287:s38%sk23qhvent; 'B NMRACHCIY 589.4739%1H08 yent B for
30 seconds, and a gradient from50 to 25%
10 (d, 1H), 7.90 (m, 1H), 7.81 (m, 2H), 7.76-7.43 (m, 4H), 7.17 (m, 1H), 6.03-5.85 (m, 2H),
5.61 (q, 1H), 4.88 (dd, 1H), 4.72-4.61 (m, 2H), 4.25-3.98 (m, 4H), 2.86-2.58 (m, 4H),
2.30 (q, 1H), 1.84-0.88 (m, 15H).
Compound 268: MS: m/z 832.2 (M'+1); "H NMR (CDClLs) & 10.50 (s, 1H), 8.35-
8.29 (m, 1H), 8.15-8.01 (m, 1H), 7.84-7.32 (m, 5H), 7.13-7.03 (m, 1H), 6.10 (s, 1H), 5.54
15 (m, 1H), 5.36 (d, 1H), 5.05-4.83 (m, 2H), 4.74-4.65 (m, 1H), 4.36 (m, 1H), 4.14-4.05 (m,
1H), 2.88-2.51 (m, 4H), 2.12-0.88 (m, 24H).
Compound 269: MS: m/z 834.3 (M'+1).
Compound 270: MS: m/z 792.2 (M'+1).
Compound 271: MS: m/z 822.2 (M'+1); "H NMR (CDCLs) & 10.38 (s, 1H), 8.09
20 (m, 1H), 7.99 (dd, 1H), 7.83 (dd, 1H), 7.58 (dd, 1H), 7.41-7.25 (m, 3H), 6.15 (s, 1H),
5.59 (q, 1H), 5.16 (d, 1H), 4.89 (dd, 1H), 4.78-4.67 (m, 2H), 4.25 (m, 1H), 4.07 (m, 1H),
2.77-2.70 (m, 3H), 2.57 (m, 1H), 2.30 (q, 1H), 1.90-0.82 (m, 15H), 1.23 (s, 9H).
Compound 272: MS: m/z 822.2 (M'+1); "H NMR (CDCL) 8 10.37 (s, 1H), 8.10
(m, 1H), 7.98 (dd, 1H), 7.83 (dd, 1H), 7.58 (dd, 1H), 7.42-7.27 (m, 2H), 7.19 (s, 1H),
25 6.16 (s, 1H), 5.62 (q, 1H), 5.11 (d, 1H), 4.92 (dd, 1H), 4.78-4.67 (m, 2H), 4.24 (m, 1H),
4.07 (m, 1H), 2.86-2.77 (m, 3H), 2.56 (m, 1H), 2.32 (q, 1H), 1.90-0.82 (m, 15H), 1.23 (s,
9H).
Compound 273: MS: m/z 850.3, 852.3 (M'+1).
Compound 274: MS: m/z 834.2 (M'+1); "H NMR (CDClLs) § 10.43 (s, 1H), 8.08
30 (m, 1H), 7.95 (dd, 1H), 7.91 (dd, 1H), 7.56 (dd, 1H), 7.50 (s, 1H), 7.37-7.31 (m, 2H),
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solvent B for additional 30 seconds. The colum was re-equilibrated with
25% solvent B for 2.6 m nutes before next sanple was injected. The I C50
val ue (thwoconassigati on at which 50% i nhi bition of N53PECAUSCE0WEEIP7 Was
observed) was cal cul ated for each test conpound based on the HPLC results.
20Conpounds 1-281 were tested in the above inhibition assay. The results
showed that 274 conpounds exhibited |1 C50 val ues |ower than 20 nMand 7
conmpounds exhi bited I C50 values in the range of 20-100 nM In

addi tion, ¢ gefdt ?H? 5GRMROoUNds 39{d,if)Ss RN @A IoRH YRS houng 4@ @naxpect edly
inhibit in an effective manner HCV protease mutants resistan ‘to one or
mor e ot het. 894@6721516131&13@ 55Emaﬂrﬁbé229&3= THCV. IR T @o?38l | Assay Protocol Cells

Ch e B OGRS R MSD R SR TR AR b
day 1, theox eﬂlamomw@hl 1Hrpmglsw@r1m/a7539 (rﬂﬁﬁﬂ%%(rﬁ B 58P %d, nHEBTd mi xture,
rem)ved and was dilute i nal concentration of 48, 000

cel | §/ i . (aTH). St ](ﬁ‘? H“ ﬁ%a lﬁéél Hdddet)d‘ é%%lﬂélﬁ'ﬂodfn,éHMi%qrm, tissue

culture t \Y; i Ana e re incubator at 37C
with 5% o @ﬁ%&@ﬂ‘}tﬂéyﬁ%ﬁ(ﬁ @ﬁﬁb@ﬂt(q’ IIH %E?\Sﬂ?l n %%A) DMSO) was serially

d| | ut ed by DIVEMmpmman ij hﬁ%&?ls (&hdlhbﬁﬂ\ﬁ‘ﬂRl(@D@lgl&mﬂl%md&B $ﬁﬁd| a B).

g ut i on @Earie o6 (. Pyt diEh ofSrTa e REdSens (ol YRR TR

removed, p6ld hER 408504 83 Bn COM alsslm (\&ﬁQH@%O@QMQ@DtI &4 E@rm)oi .6sqmpounds
was added Medi a B wi t hout any npound was added to other wells as
conpund- Fibee-58 omt Ha), §23Thae1H9elI8§ 1v%r(éla|1ﬁﬂhbat ed with a conpound or 0.2%

DVBO in medi a & f0find 277: MS: m/z 856.3 (M'+1).
Compound 278: MS: m/z 764.2 (M'+1); '"H NMR (CDCls) § 10.49 (s, 1H), 7.94-
7.82 (m, 3H), 7.72 (s, 1H), 7.55 (dd, 1H), 7.38 (m, 1H), 7.17 (m, 1H), 6.21 (d, 1H), 5.99
(s, 1H), 5.62 (q, 1H), 4.94 (dd, 1H), 4.68 (m, 1H), 4.61 (d, 1H), 4.45 (m, 1H), 4.02 (m,
15 1H), 2.85 (m, 2H), 2.71 (m, 1H), 2.56 (m, 1H), 2.27 (q, 1H), 1.92 (s, 3H), 1.90-1.03 (m,
15H).
Compound 279: MS: m/z 834.3 (M'+1); 'H NMR (CDClz) § 10.43 (s, 1H), 8.05
(m, 1H), 7.96 (dd, 1H), 7.91 (dd, 1H), 7.55 (dd, 1H), 7.48 (s, 1H), 7.37-7.32 (m, 2H),
6.05 (s, 1H), 5.57 (q, 1H), 5.39 (d, 1H), 4.79-4.67 (m, 4H), 4.28 (m, 1H), 4.03 (m, 1H),
20 2.87-2.67 (m, 3H), 2.54 (m, 1H), 2.29 (q, 1H), 1.90-0.87 (m, 23H).
Compound 280: MS: m/z 818.2 (M'+1); "H NMR (CDCLs) & 10.36 (s, 1H), 8.02
(m, 1H), 7.94 (dd, 1H), 7.71 (dd, 1H), 7.60 (s, 1H), 7.54-7.51 (dd, 1H), 7.42 (d, 1H),
7.36-7.30 (m, 2H), 6.03 (s, 1H), 5.60 (q, 1H), 4.86-4.72 (m, 2H), 4.56-4.48 (m, 2H), 4.05
(m, 1H), 2.84 (m, 2H), 2.68 (m, 1H), 2.48 (m, 1H), 2.23 (q, 1H), 1.88-1.05 (m, 15H).
25 Compound 281 was prepared similar to the procedure described in Example 1:
Compound 281: MS: m/z 901.2 (M'+1); '"H NMR (CDCLs) § 10.25 (s, 1H), 8.48 (d, 1H),
7.59 (dd, 1H), 7.39 (d, 1H), 7.32 (dd, 1H), 7.15 (s, 1H), 7.04 (s, 1H), 6.14 (s, 1H), 5.69
(ddd, 1H), 5.04 (m, 2H), 4.72 (m, 1H), 4.56 (m, 2H), 4.24-4.15 (m, 2H), 3.97 (s, 3H),
3.34 (tt, 1H), 2.55 (m, 1H), 2.24-2.26 (m, 1H), 2.01-0.69 (m, 34H).

30
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1072 hours in a tissue culture incubator wwth 5% CO2 at 37C. Then, the

medi a was renoved and the replicon cell nonol ayer was washed once with PBS.
RNA ext r awoi2on/m3eagent s from RNeasy kits or TRI ZOL reagectrasamwes@dted to
the cells immediately to avoi d degradati on of RNA. Total RNA was extracted
according to the instruction provided by manufacturer with nodification to
i nprove extraction efficiency and 15consistency. Finally, total cellular
RNA, including HCV replicon RNA, was eluted and stored at -80C until

further pEREEISHE Inhibition Oﬁgg@gmtgggl -time RT-PCR quantification assay
was set up w wo sets of specific prinmers: one was for HCV and the ot her

was for AIE’Z’EBZ"(W@SI@GWM)?WZJTMOUM al RNA vvas added to the PCR reactions for

quantificati on, a wel | .
Bepori mental rapne Galhal Sl TR e iR B NS Pevt o acrs
RNA i n eaGRGBRNI3;. dihead EMBformfed G/ ERMA smameBtIch(mEBj pwas (Navapghygfoed

according to.a standard curv nin the sa The rcent age of
i nhi Bi t i dAOGH PERNES| Oé‘vglmgg‘%/c#‘l’f@’ ‘rt%d’f?ﬁ%fﬁ %Mp B way CIf?’ﬁf‘?ﬁed usi ng
t he DVSO @nop mmTlﬁfBae@taﬁﬂﬂB') HedRsn @rﬁh Rland BiRbid ORorakpRthitQQpCent ration
at which 50% i nhi bition of | evel was achi eved) was cal cul ated

from t he 37 Eroaeingght. cﬁhw@cwahwtugfi warfransiepod e 6 L LB medwrp@dlifees 1- 281 were
tested in t e .HCV .replico The d, t hat 274
b ek it 500 inf St AR eihl G SR AR ORI 270 L e

EC50 val ug@® rinfirdablg:droed) gie: @ﬂtu&avakeﬂdu@bﬁi wht armMeis@iépyl Rhaformooki neti ¢ st udy
30Mal e Sprague-Dawl ey rats 0 g were surgically inplanted with

pol yét hyl &arhaétqparmewée (IRTGW %@J@raﬁrhw nTlfecﬁlﬂtbllem sybsepvandy hagvested under

pent obar t fore i f wer e
Pasted- ovir ArgirfEERbICaID RLAS AR Ghd RN A S AR nElH gy vi 1 a
t est conponal byfferals50avegEPELSQH 7.960. BMNbCQ@d%@W&b ejHAwSr €0 aolil ected from

ani mal s ulrrglda{zoﬁ?o%r(g/v (gJIS}/E:er((j)l Siftaep %J}Elg%!é \rxlllasz(?lsrup g %gfn%our passes through a
Microfluidizer operated at 30 psi, the cell debris was removed by centrifugation
15 (58,250 x g for 30 minutes at 4°C). The cell lysate containing Hise-tagged proteins was
charged at 3 mL/min onto a 25 mL Ni-NTA (Qiagen) column in the presence of 10 mM
imidazole using a gradiFrac system (Pharmacia). The column was washed with
10 column volumes of the lysis buffer. The bound NS4A;1.32-GSGS-NS33.151) Was
cluted with 8 column volumes of buffer A supplemented with 300 mM imidazole. The
20 pooled fractions were further purified by Q-Sepharose column equilibrated with buffer B
(50 mM HEPES, pH 7.4, 0.1% (w/v) CHAPS, 10% (v/v) glycerol, 5 mM dithiothreitol
(DTT), and 1 M NaCl). The eluant containing NS4A 5132-GSGS-NS33.131y was collected
and further purified by size-exclusion chromatography at a flow rate of 0.5 mL/min using
the sephacryl-75 column (16 x 100 cm, Pharmacia) pre-equilibrated with buffer C
25 (50 mM HEPES, pH 7.4, 0.1% (w/v) CHAPS, 5 mM DTT, 10% (v/v) glycerol). The
purified protein was frozen and stored at -80°C before use.
HPLC Microbore assay
A solution containing 50 mM Tris, pH 7.4, 100 mM NaCl, 20% glycerol, 0.012%
CHAPS, 10 mM DTT, 5 uM substrate Ac-Asp-Glu-Asp(EDANS)-Glu-Glu-Abu-y-
30 [COOAIla]-Ser-Lys(DABCYL)-NH, (RET S1, ANASPEC), and 10 uM test compound

was prepared. 80 pL of the solution was added to each well of a 96-well plate. Reaction
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was recovered follow ng centrifugation. The test conpound in blood plasma
was Sextracted and determ ned by |iquid chromatography-mass spectronetry
anal ysi s WOQo11MBANB) . St andard phar macoki neti c paPaFEISee(S/05I8E
assessed by non-conpartnental anal ysis using WnNonlin (Version 4.0,

Pharsi ght, CA, USA). The maxi mumin the curve of the test conpound
concentration in blood plasma vs. tine is denoted C.. The l1lOapparent
term nal - phase elimnation (t112) were calculated as In(2)/X, wherekz is an

elimnati . ; g i i e curve
From the i hRbRAEIASIABE orF0 G, 8F FRubRACHAL BRCRDGE bR Balie J0, T2 VG
t he | i neanM Tapedtrddl 7 Aul @ mPeN$Gl 0% a@iypoohdad 6f012M GHARSeihe Gnalshowed

I d half [.if I Al .. 15 OTHER E I S Al
P O nedf ceaptirtualint SURSLaR bR e g BT et R R D L AT JESH: any

conbi nat i @PT SEEach feature disclosed in this specification nmay be repl aced
by an alternative feature serving the sane, equivalent, or simlar purpose.

Thus 5 unl ess J0@dpra¥sslufionvas Bguiiettions & Binuseich 3¢ éatlheacastise aseni s only
an exanpl %Riheﬁgg%ﬁ&i!hbﬁ‘ of 0 Sopf%. | 'e\éﬁlbﬁ[]‘% 11'91{1015\52{5' tlra%gfefrgé"fouga@f? well

From t he above description, ‘one ski e art can easily ascertain the
essent i al ofAdlcacd®eweldplacs. of the present invention, and w thout departing

From e <Pl ij 200 SEgbe Lheteql an, ke ALLHR CI20ER AR,
The HPLC system included: Agilent 1100, Degasser G1379A, Binary pump G1312A,

10 Autosampler G1367A, Column thermostated chamber G1316A, Diode array detector
G1315B, Column: Agilent, ZORBAX Eclipse XDB-C18, 4.6 mm, 5 um, P/N 993967-
902, Column thermostat: room temperature, injection volume: 100 puL, Solvent A =
HPLC grade water + 0.09% TFA, Solvent B = HPLC grade acetonitrile + 0.09% TFA.
Total HPLC running time was 7.6 minutes with a linear gradient from 25 to 50%

15 solvent B in 4 minutes, 50% solvent B for 30 seconds, and a gradient from 50 to 25%
solvent B for additional 30 seconds. The column was re-equilibrated with 25% solvent B
for 2.6 minutes before next sample was injected. The ICs value (the concentration at
which 50% inhibition of NS3/4A activity was observed) was calculated for each test
compound based on the HPLC results.

20 Compounds 1-281 were tested in the above inhibition assay. The results showed
that 274 compounds exhibited ICso values lower than 20 nM and 7 compounds exhibited
ICsp values in the range of 20-100 nM.

In addition, certain compounds of this invention were found to unexpectedly
inhibit in an effective manner HCV protease mutants resistant to one or more other HCV

25 drugs.

Example 283: HCV Replicon Cell Assay Protocol
Cells containing HCV replicon were maintained in DMEM containing 10% fetal
bovine serum (FBS), 1.0 mg/ml of G418, and appropriate supplements (media A).
30 On day 1, the replicon cell monolayer was treated with a trypsin/EDTA mixture,

removed, and was diluted with media A to a final concentration of 48,000 cells/ml. The
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25vari ous usages and conditions. Thus, other enbodinents are also within
the scope of the followng clains. WHAT IS CLAIMED IS: 1. A conpound of the
f ol | owi ngwbapmii3asis wher ei n Rl is -H -0OH Cl1_6 al keCI/US2008/05498DxY| |
C3_10 cycloal kyl, C1_10 heterocycl oal kyl, aryl, heteroaryl, or -NHZ-R, in
which Ris H or is a noiety selected fromC _6 al kyl, C3_10 cycl oal kyl,

Cl 10 heterocycl oal kyl, aryl, and heteroaryl, each of which is optionally

nono-, di-, or tri-substituted with halo, nitro, cyano, am no, Cl 6 al kyl,
G _6 al k%ﬂtron@?nﬁ’) \@llské%i'awl to eQBh@eH'oMQX kvelleffséfdecuﬁﬁreqﬁe{tceraﬁéﬁﬁﬂ'ture@nd Zis
C(0) -¢(0)0-, - -C(0)C(0) N -C(O)N 0(S)-, - ASNR -,

- ( NH) @ernighit ubetlmye bpln@e H@ubdtdaaydt,ﬂ‘ttigwﬁb 5&’g/60(>)al kyI Cl_10

neer oyl oa TV L M Y ik Y

and het er @afaing ﬁmlFBsfanMppﬂaphae @uqipl@mltsl ORIV , Thdifmal @hcdritiagebst i t ut ed
vmth hal o, nitro, cyano, amno kCKlugo _6 al koxyl, C2_6 al kehyl,
P

_ 6 5al kyRYISO \&?Syrpam@rneﬁéf %ﬁ%axhwgﬁwt the nEHesy is -0-, -NH, - NH(OD)-

) (N(H]S-QO) O?r : g'{%%%gnedla on tgl&_é}gh.c%n célgﬁgﬂdﬁyers &b‘ %)ﬁ:d anzl%‘(_'e%@ (1)4_\1'_#' ’ SOgE %gg

- ( CH2) co8Gidning vartvab ngnctntrionppl @ngrodnds vowsi added Metlja Bwithpudénys - 0-, - S-,
) NH » of c-ocrr%glzlflci war! a(ljdded to other wells as compound-free controls.
The cells were incubated with a compound or 0.2% DMSO in media B for
10 72 hours in a tissue culture incubator with 5% CO; at 37°C. Then, the media was
removed and the replicon cell monolayer was washed once with PBS. RNA extraction
reagents from RNeasy kits or TRIZOL reagents were added to the cells immediately to
avoid degradation of RNA. Total RNA was extracted according to the instruction
provided by manufacturer with modification to improve extraction efficiency and
15 consistency. Finally, total cellular RNA, including HCV replicon RNA, was cluted and
stored at -80°C until further processing.
A TagMan® real-time RT-PCR quantification assay was sct up with two sets of
specific primers: one was for HCV and the other was for ACTB (beta-actin). The total
RNA was added to the PCR reactions for quantification of both HCV and ACTB RNA in
20 the same PCR well. Experimental failure was flagged and rejected based on the level of
ACTB RNA in cach well. The level of HCV RNA in each well was calculated according
to a standard curve run in the same PCR plate. The percentage of inhibition of HCV
RNA level by the compound treatment was calculated using the DMSO or compound-
free control as 0% of inhibition. EC50 (concentration at which 50% inhibition of HCV
25 RNA level was achieved) was calculated from the titration curve of any given compound.
Compounds 1-281 were tested in the HCV replicon cell assay. The results
showed that 274 compounds exhibited ECs values lower than 20 nM and 7 compound
exhibited ECsg values in the range of 20-100 nM.
Example 284: Pharmacokinetic study
30 Male Sprague-Dawley rats (300-400 g) were surgically implanted with
polyethylene cannula in the jugular vein for blood sampling while under pentobarbital
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, in which each of Vand T, from C4_10 cycloal kyl, C1_10 heterocycl oal kyl,
aryl, and heteroaryl, each of which is optionally nono-, di-, or
tri-substwourad3wish hal o, nitro, cyano, am no, Cl_6 al girjus@osds@Bkoxyl ,
C2_6 al kenyl, C2_6 al kynyl, aryl, or heteroaryl, or optionally fused with
C3-10 cycloal kyl, C1_10 heterocycloal kyl, aryl, or heteroaryl; and R is H,
hal o, nitro, cyano, or amno, or is a noiety seI ected fromG 6 alkyl, G _6
al koxyl, C2_6 alkenyl, C2_6 alkynyl, C3_ 10 cycloal kyl, C1_10

het er OCyceln‘éﬁhé‘sYA the ?Iiy tefoﬁqge fﬁeﬁi@ bR&EY Whe}e@&}é fﬁ)sfte&;ueﬁn@lt Wihwa@ér_a@ al koxyl,
C2_6 al kenyl, kynyl being optionally nono-,; di-

tri-s ubstluhluﬂneanwhtefm dtmldéhe et day, widly autest coamon@d bmraBg?aflakty(PO)OSeﬁalal koxyl

C2 6 alk | ,..C2,6 alk 1OCcIo Cl 10 hetero aryI
or “het er g i Bt e TorpGHR s erted S DROFRRTERIIIRIY oyl
and het er\@@rry&ovlamdrfgllmhg omlfuganimlndfh,e td;lt eor@psouhﬂnn Blub&piatmi e/dsvm t h hal o,

nitro, cyano, al k Cl 6 al C2 6 al ken 6 al kynyl,
c3_16 cycff’%r&FtE@ F‘ncp %ier él‘%‘%%ﬁ‘l‘%ﬁp yaf%q'»s SPBCFYOHJE@E%FBQVW &2%

opti onal | Msimsped wi t h C3_io cycloalkyl, C1_10 heter ocycl oal kyl, aryl, or
het er oaryl . 2. The conpound of cI aim1, wherein Xis O. 3. The
conpound of aranskrdatharmesokingtieiparamopaes medraasacssed BHnemepmwarEentaH CH-

- OCH2- i s 1 3,
wher ei n @%lg’ggl-sﬁls—@gyl%gﬂ%l (Versé(?n #ﬂ’gPhgg oung %‘)d e 'ﬁg&){ g‘itnrlrlg -4, wherein
Y i s i n whirahofThé estCoimpould @ndengatbn of bléyd3plasmaRisl tlmeR denord d,1Z, The

i ndependentl nitro, ano, 1 nNQ, al kyl, .G 6 al koxyl,
o5 eBal keyrE bttt sgatod o LG R b s i a bgh a0

cycl oal kYéhmlguolaQatlaQB@‘[Q@Y@B@@EA(Nﬂder fleMbnceafstidielseifatiive fdarhic Gfhewhi ch is
optionally nmono-, di-, or tri-substituted with halo, nitro, cyano am no,

Cl-6 al kydf dogng & infinit AV Coen) assakauined aceardmedp fpripear teapgzoididrulpet er oar yi |
t | | | |,
or optiona y ééﬁ&ﬁfjco d}ognof tﬁ 9‘%‘/@{7 &Jéﬁxlwe?%%g@ﬁa V\Lf%%ﬁ a%ggxgc aryt, or

het eroaryl. 6. A conpoun ovm ng ereln is - H,

- OH, C1_6vaabskyl Cl 6 al koxyl, C3_10 cycloal kyl, Cl1_10 heterocycl oal kyl,
aryl s heteroaryl, or -Z-R, in which Ris H or is a noiety selected from
Cl 6 alkyl, C3 10 cycloal kyl, Cl_10 heterocycl oal kyl, aryl, and heteroaryl,

each of which is optionally ronEER BMBOPIMENTSSubstituted wi th hal o,
nitro, cyano, amno, Cl 6 alkyl, Cl1_6 al koxyl, C2-6 al kenyl, C2_6 al kynyl,

aryl, or het erdlapfihe fandesdisdoseC{iOthis, spe{i@tidn mayGe@pBbrin anyC( 0) C( 0) NH-,

0) NR bei H .G 6 alkyl, C3 10
cchl éa| ky“romb@aqﬂf% EathEurslisedin eprinestiopnaps b aced B an 2R5Yi L o
i's a noi efipralethese {orang %j@naldqmivaleﬁﬁgaﬁnwpﬁ\gﬁés%y frhusCiLml%Q

|

het erocycl oal kyl, aryl, and heteroaryl, each of ch is optionally nono-,
di - ,200r ~ t e slatedioderwise rraptafeaturglisglesed dyempan axAnle oligaens sajies  C1_6

al koxyl &%q@w@i'eﬁ%r‘%mﬂa%ea@ur@é.ky”yl aryl, or heter oar yl;

From the above description, one skilled in the art can casily ascertain the essential
characteristics of the present invention, and without departing from the spirit and scope
thereof, can make various changes and modifications of the invention to adapt it to

25 various usages and conditions. Thus, other embodiments arc also within the scope of the

following claims.

87



Ais CHor Ny Uis -0-, -NH, -NH(CO)-, -NHSO, or -NHS02-; Wis

-(CH2)m, -NH(CH2).-, -(CH2).NH, -0(CH2).-, -(CH2).0-, -S(CH2)O0-,

- (CH2) . SWO-280/0345180Q( CH2) . -, -(CH2).S0-, -S02(CH2).-, oPCT(USkRp/OSO37, m

being 1, 2, or 3 and n being 0, 1, or 2; Xis -0-, -S, -NH, or -OCH2-;

i ndependently, is -CH or -N; each of Al and A2, independently, is a

noi ety selected fromC4_10 cycl oal kyl, C1_10 heterocycloalkyl aryl, and

heteroaryl, each of which is optlonally nono-, di-, or tri-substituted with

hal o, nitro oXANer I*GLAAMER 16 al kyl, Cl1-6 al koxyl, C2_6 al kenyl, C2_6

al kynyl, aryl, or heteroaryl, or optlonally fused mnth C3_10 cycloalkyl

Cl 10 heterocycloalkyl aryl, or heteroaryl; and R is H halo, nitro,

cyano, or aninb, orAfanpoursiobthy fellvaeg Edmpleom C1 6 al kyl, Cl 6 al koxyl ,

C2_6 al kenyl, C2_6 al kyny C3_10 cycloal kyl, C1_10 heterocycloalkyl, aryl,

and heteroaryl, each of ¥yl, Cl1_6 aIkoxyI C2_6 al kenyl, and C2_6

al kynyl being optionally J-, Yi-or trl-sqgstltuted wth halo nitro,

cyano, amno, Cl1 6 alkyl, G _6 alkoxyl, C2 aIkeR |, C2-6 al kynyl, C3-10

cycl oal kyl, C1_10 heterocycloalk ﬁ eroaryl and each of C3-10
d he

cycl oal kyl, C1_10 heterocycloalkylN teroaryl bei ng optionally
nono-, di- or trlsubstltutedex%p/Lﬁ§ , cyano, am no, Cl 6 alkyl,

C _6 al koxyl, C2_6 al kenyl, C2 al Kyny 10 cycl oal kyl, C1_10

het er ocycl oal kyl, aryl, or heterLaryI ionally fused with C3_10
cycloal kyl, C1_ 10 heterocycloalkyl aryI, or heteroaryl; and = is a single
bond or awgqggle bond. 7. The conpound of claim®6, wherein Xis O.

8. The conpound of any of clains 6 and 7, wherein Wis -CH2CH2-, -0CH2-,

- SCH2-, or - JOGHXH,;-0ah @ 5 alksl, & dalkbk @, (Dplladycloalkyl CHw h&’ﬁaﬁ)cyﬂﬁﬂbﬂnﬁybf any of
clainms 6-8, wherei N 02-.. 0.. The .conpound . of ny of clainms 6-9,
wherei n YStogryl ﬁéﬁ irﬁrgl chRi N@%Sé&&%e%ﬁ peteel frpgmfn éHsarﬁ R "

i ndependent |, )éycwaakal; Ch@'h@terd@%@lézﬁkyl%@ﬂ@nd A0Sy 1, Gletbo rabtkot is o%mﬁu{;ﬂ koxyl,

C2_6 al kenyl, is"a moiety sel ected from
cycl oal kymonqz1dis,@r ﬁe'@léqsbwéim&l lhajo, nitge, gyanoapiinget er BlaylyE s detLéfrowhi ch i s

67 ar T G affyagl, A1, EEhCIBHERL bV SENOT NG, TOIROIBEANE, Ol
or fused Aﬂ(ObC(CBIj]HG €Yo kﬁC(SI;l_(I((S)NRt-eom@fNH@I&J IRy being Hy IC,i-s akkyl,

het er oar y&g_lo cycloalkyl, Cy_1g heterocycloalkyl, aryl, or heteroaryl;

R, is H, or is a moiety selected from C¢ alkyl, Cs.19 cycloalkyl, Cy_10
heterocycloalkyl, aryl, and heteroaryl, cach of which is optionally mono-, di-, or tri-
substituted with halo, nitro, cyano, amino, C;_¢ alkyl, C;¢ alkoxyl, C,¢ alkenyl, C,¢
alkynyl, aryl, or heteroaryl,

Ais N or CH;

U is -O-, -NH-, -NH(CO)-, -NHSO-, or -NHSO;-;

W is -(CH2)m-, -NH(CH2)n-, -(CH2)uNH-, -O(CH3)s-, -(CH2)0O-, -S(CH2)p-,
-(CH2)nS-, -SO-, -SO(CH2)n-, -(CH2)nSO-, -SO2(CH3),-, or -(CH2),SO2-, m being 1, 2, or
3 and n being 0, 1, or 2;

X is -O-, -S-, -NH-, or -OCH;-; and

'~ A YV\
BOOIRSOD
/ ~¢
[VaVaVol
Y is T or ' , in which each of V and T,
independently, is -CH- or -N-; cach of A; and A, independently, is a moiety selected



11. A compound of the follow ng fornula: wherein Rl is -H -OH Cl1_6
al kyl, C1 6 al koxyl, C3_10 cycloal kyl, Cl1_10 heterocycl oal kyl, aryl,

het er oar yWQ 20/B4518r -NH-Z-R; in which Ris H, or is a moirasgmes@sdt ed from
C _6 alkyl, C3_10 cycloal kyl, Cl_10 heterocycl oal kyl, aryl, and heteroaryl,
each of which is optionally nmono-, di-, or tri-substituted with hal o,

nitro, cyano, amno, Cl 6 al kyl, Cl 6 al koxyl, C2-6 al kenyl, C2_6 al kynyl,
aryl, or heteroaryl; and Z is -C(O) -C(0)0-, -C(0)C(0)0-, -C(0)C(0)NH,
-C(O)NR -, -0C(S)-, - C(SNR -, C(NH)O, R being H Cl1_6 alkyl, C3_10
cycl oal kyI Cl 10 het erocycl oal kyI aryl, or heteroaryl; Ais N or CH Uis
-0-, -NH romm@myloalkyNﬁg@het@pcy_cmggg_aryl and hquagyl qa@]qgf Whlch_lENH( CH2) .

- CHZ) N%ptlon%ﬁ@j )dl of %gl)b(s%g‘\ﬁe)d ﬁ%h%a jn}tB GH%)uéé C1 6 SCX CHZ)

- (CH2) . SO- and % bei ng 0
1, or 2; kil D alkedyl, Cs Nekynybraryl GgHRtcroaryl, DIijlpBﬂddeﬁuEddyWIth 63 roCH- or -N-;

e oa] kﬁﬁlyc%é%ﬁlﬁoe@%?@ SR bt SR i SR T s P i ch i s

opt i onal | 3miA®NR1s a Bhotety Mecterdlfrcﬁluc$galk5dll; ed6 M}kbiyl f@_@lkelﬂyl 09 alky@N0oC;. am no,
Cl-6 al kyl, Ci1-6 al koxyl, C2_ 6 al kenyl nyIC{e aryl, or heteroaryl,
f@chﬂféft 16

or opt i onary§oskded- Whﬁq‘iroegdﬁﬁkﬂy%rb’ba?c@qtem@ll @B%Foa@léwyl aryl, or

het er oary, r iety
Lo oo i Pand R B A VR0, oy SRR 0B B 1,

cycl oal kytifroGyan® ahmtoeﬂmeyldﬂ/bé?h kyllkoxw(yzls allzamyll, Kt ehkmmrlyﬂ?g 1oemihalb5f1 Cl 6

aI kyl, CL.6 al kox | k nd,C2.,6 k e optionally nono-,
- or mlc Y “’"%‘ik’%}%ﬁrﬁﬁ qu“’a Prgd e%Cha(.)rfIO“Oy %Xfoaﬁy@%’éo alkyl, O _6

aI koxyl , Kéi’erﬁcyalolaﬂdyy|ary1(Erd@le&kdﬁyy’l)blemg@tldl&llgyﬂdrﬂa|dkydr triSlbstifuted with

het erocy het er oary of .C3-10 cycl oal kyI C1_10
het er ocyct écywy?mman%lq?élf r %}koxe;g%q @swl oha %léywﬁr&g

trisubstid Io%le RadrQeyclial @MRicr @M 1N optrdnflyarh il withd al koxyl
C2_6 al ker%e/!l -Cého / Gyc a(l%? 8q>c/ cl E)eé E%/ 081 10}}?& ervg(t:yci—lgal kyl , aryl

or heter da/ﬁkﬂlalkthClaphqt%ﬂ@IdO;ﬂkb’h@éd %hewr@?;yllo cycl oal kyl, C1_10
het erocycl oal kyl, aryl, or heteroaryl; and

2. The compound of claim 1, wherein X is O.

3. The compound of any of claims 1 and 2, wherein A is CH and W is
'CHQCHQ', 'OCHQ', -SCHQ-, or 'SOCHQ'.

4. The compound of any of claims 1-3, wherein U is -NHSO,-.

R; Rii
R; N Ry
\ﬁ _
1IN~ 0 R,
5. The compound of any of claims 1-4, wherein Y is - ,

in which T is CH or N and each of R;, Rj;, Riii, Riv, and Ry, independently, is H, halo,
nitro, cyano, amino, Cy alkyl, C;.¢ alkoxyl, C,6 alkenyl, or C,¢ alkynyl, or is a moiety
selected from Cs_jg cycloalkyl, Ci.10 heterocycloalkyl, aryl, and heteroaryl, cach of which

is optionally mono-, di-, or tri-substituted with halo, nitro, cyano, amino, C; alkyl, Ci
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= is a single bond or a double bond. 12. The conpound of claim 11,
wherein X is O. 13. The conpound of any of clainms 11 and 12, wherein
A is CH WOI201/B¥ACH2-, - OCH2-, -SCH2-, or -SOCH2-; andPeTits2@9056987 e bond.
14. The compound of any of clains 11-13, wherein Uis -NHS02-. WO

2011/ 034518PCT/ US2009/ 056937 15. The conpound of any of clains 11-14,
wherein Yis , inwhich Tis CHor N and each of RRH R v, and Ry,

i ndependently, is H halo, nitro, cyano, amno, ClL 6 alkyl, C _6 al koxyl,
C2_6 alkenyl, or C2- 6 alkynyl, or is a noiety selected from C3_10

cycloal kyl, C _10 heterocycl oal kyl, aryl, and heteroaryl, each of which is
opt i onal 13/kawyhd=2;s abkenyl, grs alkynyd.sibdt orthstcseprvii eromyiandly fypadrwith €ymno, ami no,

Cl 6 al ky, | K e 6 al kynyl, aryl, or heteroaryl,
or optioﬁ%?k& ?gggﬁ”&%¥ﬁ”€§%%§hgbéfga6E§ ,> C1_10 heterocycl oal kyl, aryl, or
het er oaryl . 16. A compound, wherein the conmpound is one of Conpounds
1-281. 17. har naceut,i conposi tion conprising a conpound of any
of clainms 1- f% angxg“ﬁ%%?ﬁﬁggﬁﬁ?@%WPgﬁgg@%btabIe carrier. 18. Use
of a compound of any of arys 1-16 for treating hepatitis C virus

i nfection. 19. Thx claim 18, wherein the conpound is orally
adm ni stered to a subj eci\Uip/nee the tre@tnent. 20. The use of
any of clains 18 and 19, whereinf/th COAqUN i§/ﬁﬂninistered once a day.

N U
Ris N ©
L

w

wherein

R, is -H, -OH, Cy alkyl, C;6 alkoxyl, Cs.10 cycloalkyl, Cy_1¢ heterocycloalkyl, aryl,
heteroaryl, or -Z-R; in which R is H, or is a moiety selected from C;_¢ alkyl,

Cs.10 cycloalkyl, Cy_19 heterocycloalkyl, aryl, and heteroaryl, each of which is optionally
mono-, di-, or tri-substituted with halo, nitro, cyano, amino, C;¢ alkyl, C;¢ alkoxyl, Cy¢
alkenyl, C,¢ alkynyl, aryl, or heteroaryl; and Z is -C(O)-, -C(O)O-, -C(O)C(O)O-,
-C(O)C(O)NH-, -C(O)NR’-, -OC(S)-, - C(S)NR’-, or -C(NH)O-, R’ being H, C,.¢ alkyl,
Cs.10 cycloalkyl, Cy.19 heterocycloalkyl, aryl, or heteroaryl;

R, is H, or is a moiety selected from Cy6 alkyl, Cs.1 cycloalkyl, Ci10
heterocycloalkyl, aryl, and heteroaryl, each of which is optionally mono-, di-, or tri-
substituted with halo, nitro, cyano, amino, Cy_¢ alkyl, C,.¢ alkoxyl, C,¢ alkenyl, C,¢
alkynyl, aryl, or heteroaryl,

Ais CHorN;

U is -O-, -NH-, -NH(CO)-, -NHSO-, or -NHSO;-;

W is -(CH2)m-, -NH(CH2)n-, -(CH2)uNH-, -O(CH3)s-, -(CH2)0O-, -S(CH2)p-,
-(CH2)nS-, -SO-, -SO(CH2)n-, -(CH2)nSO-, -SO2(CH3),-, or -(CH2),SO2-, m being 1, 2, or
3 and n being 0, 1, or 2;

X 18 -O-, -S-, -NH-, or -OCH,-;
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21. Use of a conpound of any of clains 1-16 in the manufacture of a
medi canent for the treatnent of hepatitis C virus infection.
WO 2011/034518 PCT/US2009/056937

AVA Ri Vs

AN N
Q0D "B

P N

e or 1

independently, is -CH- or -N-; cach of A; and A, independently, is a moiety selected

Y is , in which each of V and T,
from Cy4.10 cycloalkyl, Cyi_10 heterocycloalkyl, aryl, and heteroaryl, each of which is
optionally mono-, di-, or tri-substituted with halo, nitro, cyano, amino, C;.¢ alkyl, C;¢
alkoxyl, C,.¢ alkenyl, C, alkynyl, aryl, or heteroaryl, or optionally fused with Cs_19
cycloalkyl, C;_jo heterocycloalkyl, aryl, or heteroaryl; and R; is H, halo, nitro, cyano, or
amino, or is a moiety selected from Cy_¢ alkyl, C_¢ alkoxyl,

C,.¢ alkenyl, C,6 alkynyl, Cs.19 cycloalkyl, Cy ¢ heterocycloalkyl, aryl, and heteroaryl,
cach of C;¢ alkyl, Cy¢ alkoxyl, C,¢ alkenyl, and C,_¢ alkynyl being optionally mono-, di-
or tri-substituted with halo, nitro, cyano, amino, C;¢ alkyl, C;¢ alkoxyl, C,¢ alkenyl, C;¢
alkynyl, Cs.10 cycloalkyl, C;.1o heterocycloalkyl, aryl, or heteroaryl, and each of Cs_19
cycloalkyl, C.10 heterocycloalkyl, aryl, and heteroaryl being optionally mono-, di- or tri-
substituted with halo, nitro, cyano, amino, C;_¢ alkyl, C;¢ alkoxyl, C,¢ alkenyl, C,¢
alkynyl, Cs.10 cycloalkyl, C.1o heterocycloalkyl, aryl, or heteroaryl, or optionally fused
with Cs.j cycloalkyl, Cy_j0 heterocycloalkyl, aryl, or heteroaryl,

and

=== is a single bond or a double bond.

7. The compound of claim 6, wherein X is O.

8. The compound of any of claims 6 and 7, wherein W is -CH,CH,-, -OCHj;-,
-SCHj;-, or -SOCHj;-; and === is a double bond.

9. The compound of any of claims 6-8, wherein U is -NHSO,-.
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Tz o) R,

v

10.  The compound of any of claims 6-9, wherein Y is |
in which T is CH or N and each of R;, Rj;, Riii, Riv, and Ry, independently, is H, halo,
nitro, cyano, amino, Cy alkyl, C;.¢ alkoxyl, C,6 alkenyl, or C,¢ alkynyl, or is a moiety
selected from Cs_jg cycloalkyl, Ci.10 heterocycloalkyl, aryl, and heteroaryl, cach of which
is optionally mono-, di-, or tri-substituted with halo, nitro, cyano, amino, C; alkyl, Ci
alkoxyl, Cy.¢ alkenyl, C,6 alkynyl, aryl, or heteroaryl, or fused with Cs.1o cycloalkyl, Cy_19
heterocycloalkyl, aryl, or heteroaryl.

11. A compound of the following formula:

wherein
R is -H, -OH, Cy alkyl, Cy_¢ alkoxyl, Cs.1¢ cycloalkyl, Cy_1¢ heterocycloalkyl, aryl,

heteroaryl, -Z-R, or -NH-Z-R; in which R is H, or is a moiety selected from C;_¢ alkyl,
Cs.10 cycloalkyl, Cy_19 heterocycloalkyl, aryl, and heteroaryl, each of which is optionally
mono-, di-, or tri-substituted with halo, nitro, cyano, amino, C;¢ alkyl, C;¢ alkoxyl, Cy¢
alkenyl, C,6 alkynyl, aryl, or heteroaryl; and Z is -C(O)-, -C(O)O-,
-C(0)C(0O)O-, -C(O)C(O)NH-, -C(O)NR’-, -OC(S)-, - C(S)NR’-, or -C(NH)O-, R’ being
H, Cy alkyl, Cs.1¢ cycloalkyl, C;_1¢ heterocycloalkyl, aryl, or heteroaryl,

A is N or CH;

U is -O-, -NH-, -NH(CO)-, -NHSO-, or -NHSO;-;
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W is -(CH2)m-, -NH(CH2)n-, -(CH2)uNH-, -O(CH3)s-, -(CH2)0O-, -S(CH2)p-,
-(CH2)sS-, -SO-, -SO(CH2)n-, -(CH2)sSO-, -SO2(CHz)y-, or -(CH3)»SO»-, m being 1, 2, or
3 and n being 0, 1, or 2;

X is -O-, -S-, -NH-, or -OCH,-;

AV R V,

AN A
QeolRe0C
y P
v or T

independently, is -CH- or -N-; cach of A; and A, independently, is a moiety selected

Y is , in which each of V and T,
from Cy_19 cycloalkyl, Ci.1g heterocycloalkyl, aryl, and heteroaryl, each of which is
optionally mono-, di-, or tri-substituted with halo, nitro, cyano, amino, C;.¢ alkyl, C;¢
alkoxyl, C,.¢ alkenyl, C, alkynyl, aryl, or heteroaryl, or optionally fused with Cs_19
cycloalkyl, C;_jo heterocycloalkyl, aryl, or heteroaryl; and R; is H, halo, nitro, cyano, or
amino, or is a moiety selected from C;¢ alkyl, C;_¢ alkoxyl,

C,.¢ alkenyl, C,6 alkynyl, Cs.19 cycloalkyl, Cy ¢ heterocycloalkyl, aryl, and heteroaryl,
cach of C;¢ alkyl, Cy¢ alkoxyl, C,¢ alkenyl, and C,_¢ alkynyl being optionally mono-, di-
or tri-substituted with halo, nitro, cyano, amino, C;¢ alkyl, C;¢ alkoxyl, C,¢ alkenyl, C;¢
alkynyl, Cs.19 cycloalkyl, C;_1o heterocycloalkyl, aryl, or heteroaryl, and each of Cs_1
cycloalkyl, C.10 heterocycloalkyl, aryl, and heteroaryl being optionally mono-, di- or tri-
substituted with halo, nitro, cyano, amino, C;_¢ alkyl, C;¢ alkoxyl, C,¢ alkenyl, C,¢
alkynyl, Cs.10 cycloalkyl, C.1o heterocycloalkyl, aryl, or heteroaryl, or optionally fused
with Cs_19 cycloalkyl, C;.jo heterocycloalkyl, aryl, or heteroaryl;

and

=== is a single bond or a double bond.

12. The compound of claim 11, wherein X is O.

13. The compound of any of claims 11 and 12, wherein A is CH; W is
-CH,CH,-, -OCH,-, -SCH;-, or -SOCH>-; and === is a double bond.

14.  The compound of any of claims 11-13, wherein U is -NHSO,-.
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15. The compound of any of claims 11-14, wherein Y is

Rij Rii

Y , in which T is CH or N and each of R;, Rj;, Rjii, Riv, and R,
independently, is H, halo, nitro, cyano, amino, C;¢ alkyl, C;.¢ alkoxyl, C,¢ alkenyl, or C,.
¢ alkynyl, or is a moiety selected from Cs_jg cycloalkyl, C;.10 heterocycloalkyl, aryl, and
heteroaryl, each of which is optionally mono-, di-, or tri-substituted with halo, nitro,
cyano, amino, Cy¢ alkyl, C;.¢ alkoxyl, C,¢ alkenyl, C, ¢ alkynyl, aryl, or heteroaryl, or
optionally fused with Cs_¢ cycloalkyl, C;_j¢ heterocycloalkyl, aryl, or heteroaryl.

16. A compound, wherein the compound is one of Compounds 1-281.

17. A pharmaceutical composition comprising a compound of any of claims 1-

16 and a pharmacecutically acceptable carrier.

18.  Use of a compound of any of claims 1-16 for treating hepatitis C virus
infection.
19.  The use of claim 18, wherein the compound is orally administered to a

subject in need of the treatment.

20.  The use of any of claims 18 and 19, wherein the compound is

administered once a day.

21.  Use of a compound of any of claims 1-16 in the manufacture of a

medicament for the treatment of hepatitis C virus infection.
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