HCV PROTEASE | NHI BI TORS BACKGROUND Hepatitis C virus (HCV), a (+)-sensc
single-stranded RNA virus, is the nmajor causative agent for nost cases of
non-A, non-B hepatitis. Infection by HCV is a conpelling hunman health
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 infection is dlffl cult to treat since
the virus can quickly nutat g2 : : 3 5 Rgne response. The
only anti-HCV therapies cur+erthy—ay &t-on- a,
interferon-a/ribavirin conbination, and pegyl ated interferon- 10a. However,
sust ai ned response rates for interferon-a or interferon-a/ribavirin

combi nation were found to be <50% aNEKGRAVRDsyf fer greatly from side

effects of the el ape L 1T 529
(1999); Wil an epﬁ’%\/%é fH%{)P‘g?‘g?gqﬁqen§ﬁe§ﬂglg?8a’§d§ 995‘)15[)%5}?8% J’gzl 18360.
Thus, t heroeusraa'naagmt for nesdedsar ofdeued, opnrl':ghemarleb elirfastion be HEA s a

better-tol erated therapeytic drug 15 for viral
replicati &ﬁ“@Sﬁ?’&ﬁ’H@a’éBEﬂﬁ‘ ﬁf‘ﬁ& Earch 54% @{7‘8 Fa‘ﬁgagbz&%%%e eocapsi d
protegn (@)Sazﬁsmt\%&ﬁ%t ﬂrgtglz 0165} 3&@5&1@2)1) 1a7n@l4g99@)r alltenlONFepaiclogy.al

pr ot ei ns (NS2, rote possesses

NS3 5 NS5b
serine pr étlé§§@1a0t$3r9i 3198% aﬁ‘é%ﬁﬂﬁhﬁde{r éﬂ%@@é’ﬂﬁ & 3?3 (bé%@é replication
and infectivity, l-tjf't?s c%ﬁ?egri)h' }%th e&ion i08ithot ﬂart%?ﬁ% tHESirh NI fukdtlyf rom the

20fact that mutations In e yel ow ever Vvirus r ot ease decreased
viral i nf emttiteiatd escape the natural immune response. The only antl- CYV therapies currently

available are interferon-c, interferon-o/ribavirin combination, and pegylated interferon-

10 a. However, sustained response rates for interferon-o or interferon-o/ribavirin
combination 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, ¢.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, e.g., Rice etal., 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, e.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,
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See, e.g., Chanber et al., Proc. Natl. Acad. Sci. USA 87, 8898-8902 (1990).
It was al so denonstrated that nutations at the active site of the FICV NS3
prot ease conpletely inhibited the HCV infection in chinpanzee nodel. See,
e.g., Riceet al., J. Virol. 74 (4) 2046-51(2000). Further, the HCV N53
protease was found to facilitate proteolysis at the 25N53/ NS4a, NS4a/ NS4b,
NS4b/ NS5a, NSb5a/ NS5b junctions and was thus responsi ble for generating four
viral proteins during viral replication. See, e.g., US 2003/0207861.
Consequentyyy, 9giAie 361G ONR31 170t RapE7/ETWTESISHIBR 78 HiREbh Vieult BiGB Mbd
treating HCV infection. Potential NS3 HCV protease i nhibitors can be found
in WO 02/ 1@‘@6:9Lezwb0005709§9"8 (2080):00ine9Bamct mlgﬁloﬁmki@d Ghemadem P33, WO

99/ 07734, 6 7

5. 990, 276 2 plinednroars apd'S BERHPes MR ek Bofe. P 16, SR04 h0bn)

Ll i nas- Brunet et al., Biorg. Med. Chem Lett. 10, 2267-2270 (2000); and S.
LaPl ante etal., Biorg. Med. Chem Let fyniiard271- 2274 (2000). SUMVARY 5Thi s
invention is based on unexpected di scoveries that certain macrocyclic
conposinds bl ocKh&adhventibly istfasddSSr dhkx pecdddadisescricdalicat easan H@YrdeMAlid evel s,

i nhi bit HCV rote mut ant sjstant to other . a

prol onged® F?“qdi” g@ ck Acily %I@dﬁfg PEYiEAsES: (ARCTEE %BRA %V%is F‘%{}zﬂﬁwon

rel ates t ?r&wg@%&sﬁ% Rfisthartguliar (nhibitok0 BRI SAdhaa frblontb@hAFNifRn théblobl - OH,

Cl-6 al ky Cl, 6 al koxyl, C3-10 cycloalkyl, G .jo heterocycloal kyl, aryl,
hcteroaryﬁyﬂﬂz R, or “NH- Z- R in which R is H or is a noiety sel ected from

Cl-6 al kyl, C3p,18,G¥ éc?"%{ull_élfﬁven%yi)elfg@stts G&rﬂglok}'drmuﬁir(ﬂ and heteroaryl,

each of mhlch I's op t ona rl-substltuted with halo, nitro,
cyano, am no, Cl-6 aIkyI Cl 6

10 Formula ()
wherein Ry is -H, -OH, Cy alkyl, Cy.s alkoxyl, Cs.1¢ cycloalkyl, Ci.i0 heterocycloalkyl,
aryl, heteroaryl, -Z-R, or —-NH-Z-R; in which R is H, or is a moiety selected from Ci
alkyl, Cs.19 cycloalkyl, Cy.10 heterocycloalkyl, aryl, and heteroaryl, each of which is
optionally mono-, di- or tri-substituted with halo, nitro, cyano, amino, Cis alkyl, C;.

15 alkoxyl, C,¢ alkenyl, C,¢ alkynyl, aryl, or heteroaryl; and Z is -C(O)-, -C(O)O-,
-C(0O)C(0)O-, -C(O)C(O)NH-, -C(O)NR’-, -OC(S)-, - C(S)NR’-, or -C(NH)O-, R’ being
H, Ci alkyl, C;.1 cycloalkyl, Cy.10 heterocycloalkyl, aryl, or heteroaryl; Ry is H, or is a
moiety selected from Cy¢ alkyl, Cs.1 cycloalkyl, Cy.10 heterocycloalkyl, aryl, and
heteroaryl, each of which is optionally mono-, di-, or tri-substituted with halo, nitro,

20 cyano, amino, Cy¢ alkyl, Cy¢ 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 -(CH)m-,
-NH(CH)n-, -(CH2)aNH-, -O(CH2)n-, -(CH2)aO-~, -S(CH2)n-, -(CH2)uS-, -S(O)-,
-SO(CHy)y-, (CH,),S(0)-, -SO2(CHy),-, or -(CH;)sSO:-, m being 1, 2, or 3 and n being



15al koxyl, C2.6 al kenyl, C2_6 al kynyl, aryl, or heteroaryl; and Z is
-(0)-, -(0)0-, -0)C(0)0-, -0)CO)NH, -GO)NR -, -0C(S)-, - ASNR -,
or-C(NH)O-, R being H Cl1 6 alkyl, C1 10 cycloal kyl, Ci1-10

het er ocycl oal kyl, aryl, or heteroaryl; R2is H or is a noiety selected
fromCl 6 al kyl, C3-10 cycl oal kyl, C1,10 heterocycl oal kyl, aryl, and

het eroatyl, each of which is optionally nono-, di-, or tri-substituted with
hal o, nitro, 20cyano, amno, Cl 6 alkyl, Cl.6 al koxyl, C2_6 al kenyl, C2-5

al kynyl, aryl, or heteroaryl; Ais N or " - , -NH, -NH(CO)-,
-NHS(O)-, or -NHS02-; Wis -(CH2)12,-, -NH& 2)a A-(CH2)"NH, -0(CH2) -,
-(CH2), , O-, -S(CHZ)ll- (CHZ)lls-, - S(0) (0)-, -S02(CH2)n-, or
(CHZ) nSOZ- n.bpeing «AAr, in which each of V and
i ndepe én?rl %&is O oPp N&L‘N—S%g]d ﬁ})’éf Al ahd A2, ?'ndependently, is a

rrin ety selgct ed Cl-10 cycloal kyl, C1_10 heter ocycl oal kyl, aryl, and

het er oaryl , ch is optional I y nono-, di-, or tri- 55ubsti tuted
wi th hal o, , amno, Cl-6 alkyl, C1,6 al koxyl, C2-6 al kenyl,
C2-6 al kynyl, or heteroaryl, or optionally fused with CL10

'y
cycl oal kyl, C1t 10 het er o¢cinckigiah kych,of ar aﬁd,T @ﬁdebaichmya,riyLCHam}R; cdch ofl, hal o,

nitro, cyano, oy |s a hoi e%g éed fro 6 al kyl, C3-6
al koxyl ,  @9-% ﬁtZk’é‘?Wend@f% 19130PATY se te%%f 16&V?J 140
het erocyc |h@1%!r<!@f/lzloalﬁw byl aaﬂé h@&k%qaéaxh of@ﬁf@ﬁ 1§$pti%a1@y @bl@u dI-Q;li"tﬁ al kOxyl ,

C2-6 al kenyl oand” C2-6 al kynyl ‘bei ng opt| onal'ly nono-, di-
tri-stibst istlstisdeduvith hpal @tromytan@ angyako.s alkyl, Crs alkoxyl, Cas alkenyl Cz 6

alkynyl, aryl, or heteroaryl, or optionally fused with Cs_j¢ cycloalkyl, Ci_19
heterocycloalkyl, aryl, or heteroaryl; and R; is H, halo, nitro, cyano, or amino, or is a
moiety selected from Cy6 alkyl, Ci6 alkoxyl, Ca6 alkenyl, Cos alkynyl, Cso cycloalkyl,
C1.10 heterocycloalkyl, aryl, and heteroaryl, each of Cy.¢ alkyl, Ci.¢ alkoxyl, Cy¢ alkenyl,

10 and Cy.¢ alkynyl being optionally mono-, di- or tri-substituted with halo, nitro, cyano,-
amino, Cys alkyl, Cy.¢ alkoxyl, Ca alkenyl, C,6 alkynyl, Cs.19 cycloalkyl, Ci.1o
heterocycloalkyl, aryl, or heteroaryl, and each of Cs_19 cycloalkyl, Ci.10 heterocycloalkyl,
aryl, and heteroaryl being optionally mono-, di- or tri-substituted with halo, nitro, cyano,
amino, Cy¢ alkyl, C1¢ alkoxyl, Cy alkenyl, C,.¢ alkynyl, Cs.10 cycloalkyl, Ci_1o

15 heterocycloalkyl, aryl, or heteroaryl, or optionally fused with Cs.1o cycloalkyl, Ci_1o

heterocycloalkyl, aryl, or heteroaryl; and === is
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 Ry is -NH-Z-R,
H

= ;ZC
25 in which Z is -C(0)-, -C(0)0O-, -C(O)C(0O)O-, or -C(O)C(O)NH-; Rz is or ;



amno, C .6 alkyl, C1_6 al koxyl, C2-6 al kenyl, C2,6 al kynyl, C 1_10
cycl oal kyl, C1_10 heterocycloalkyl aryl, or heteroaryl and each of C3_10
cycloalkyl, Cl_10 heterocycl oal kyl , aryl, and heterowyl being optionally
mono-, di- or tri-substituted with halo, nitro, cyano, am no, Cl-6 alkyl,
Cl-6 al koxyl, C2-6 al kenyl, C2-6 al kynyl, C3-10 cycl oal kyl, C1-10
15het erocycl oal kyl, my!, or heterowyl, or optionally fused wth Co
cycl oal kyl, C1-10 heterocycl oal kyl, awl, or heteroaryl; and = is a single
bond or a ;@%L@&@@Hdw ThergeaupsOEaS! @@g 12 -y@CTabLES NS, X-- and Z are
bi -val ent.” Each of the groups 1s presente ‘above in the sane orientation as
that in which the varlable is RPresghited in the formula. Take for exanple
the group -NHSO- assigned to the :rl bl e 20U, which, as shown in the
formula, is interposed Be R2. The N aton1in this -NHS(0) -
group is bonded to C=0 andrthe S at n1bonded to R2. As another exanple, the
group C(QLO assigned to the VariaDle Z is interposed between NH and R
pbIRpond;iee Yas at om'i n - C( 0) O- ’ll%wﬂ‘}t?ﬁ&:e’é THond Bidg Pheyl 0 at om

b Onded 10 oy %%Il%kﬁbr%glly sﬁ%ﬁﬁ“‘cﬁ&‘%h @1;51)0 alﬁm%u@%eéﬂ({))?bmt@xe aq@%“éﬂg %aéhe(‘;iit ure

that RL is -
- C(0) C(0) ;s le@w, anXiRs, lﬁdep%ndsltlﬁl—!ﬁ Hi\hil, ni@H2GHR0,, aml@@l-@ Iky$CGH2- , or

i SCI:HZ- | ikoxyl Cz 6 z%% y‘l or C% s alkynyl, or is a moiety selected from Cs_10 cycloalkyl, Ci_1o
heterocycloalkyl, aryl, and heteroaryl, each of which is optionally mono-, di-, or tri-
substituted with halo, nitro, cyano, amino, Cy. alkyl, Ci.6 alkoxyl, Ca alkenyl, C6
alkynyl, aryl, or heteroaryl, or optionally fused with Cs.1 cycloalkyl, Cy.19
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

Ri, R R,.  Ri
Rv  R~__N Ry,
\ﬁ X
Z~0 R, =5 R,
, e
Rii Rii R; Ri N Ri
- N " )—Riii
/)
o 0 Riv 0
15 M , o~ , v ,
R; R, R R Rii
N N - R
Riii R
R!\IrN\ N\ / it Y Riv 'ﬁl/ AN N\ / v
T 0O Riv N Rv A S
1 ) v Rvi , ~ , Or



Ri i R111 TRv double bond; or Yis, in which Tis CHor N, R is phenyl or
t hi oazolyl optionally substituted wth halo, amno, Cl-6 alkyl, or Cl,6
al koxyl ; and each of R', Rh, R ", and 12,, independently, is H, halo,
nitro, cyano, amno, Cl,6 alkyl, Cl1_6 5al koxyl, C2_6 al kenyl, or C2_6
al kynyl, or is a noiety selected from C3-10 cycl oal kyl, Chic
het erocycl oal kyl, aryl, and heteroaryl, each of which is optionally nono-
di-, or trisubstituted with halo, nitro, cyano, amno, Cl,5 alkyl, Cl1_6
al koxyl, C2-6 al kenyl, C2-6 al kynyl, aryl, or heteroaryl, or optionally
fitsed wth Cg-10 cycloallcyl, Chu) heterocycloal kyl, aryl, or heteroaryt.
Exanpl es of Rl are -RJH C(0)04-Bu, -NH C(0)0- 10cycl opentyl,

: Anotqg& subset of the conpounds feature that Y is Rv

Rvi Rv

wherein each of R;, Ry, Rii, Riv, Ry, and Ry;, independently, is H, halo, nitro, cyano,
amino, Cy alkyl, C1.¢ alkoxyl, Cp¢ alkenyl, Cy6 alkynyl, Cs.19 cycloalkyl, Ci.10

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¢ alkyl, Ci6 alkoxyl, Cy.6 alkenyl, C,¢ alkynyl, aryl, or heteroaryl; and optionally
fused with Cs.19 cycloalkyl, Cy_io heterocycloalkyl, aryl, or heteroaryl.

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

o 5T
N0 TN, ’
O
ISSN¢sTINGS
* N x or OON ,

in which thenis 1 or 2.

10
In one embodiment, the compounds of this invention have the following formula:
oF
o
NH AR
N u
R4 o
e
w

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



Rv wherein each of R" R',R11,R and R'i, independently, is H halo, nitro,
cyano, amno, C1,5 alkyl, Ci1,6 al koxyl, C2_6 al kenyi, C26 al kynyl, C3_10
cycl oal kyl, C1-10 5heterocycl oal kyl, aryl, or heteroaryl, each of
cycl oal kyl, heterocycl oal kyl, aryl, and heteroaryl being optionally nono-,
di- or tri-substituted with halo, nitro, cyano, amno, Cl1 6 alkyl, Cl1_5

al koxyl, C2_6 alkcnyl, C2 6 al kynyl, aryl, or heteroaryk and optionally
fused with C3_10 cycloal kyl, Chip heterocycl oal kyl, aryl, or heteroaryl. In
t he above conpawagigherRuhadinkdt, ks @mpoundd ¢f thliidlentibrehaveitse bllowidy | n one
enbodi nent, the conpounds of this invention have the followng formula: 0 R

formula:

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 Ry is -H, -OH, C ¢ alkyl, Ci_¢ alkoxyl, C3.19 cycloalkyl, Ci.io heterocycloalkyl,
aryl, heteroaryl, or -Z-R; in which R is H, or is a moiety selected from Ci alkyl,

10 Ci.10 cycloalkyl, Ci_1p heterocycloalkyl, aryl, and heteroaryl, each of which is optionally
mono-, di-, or tri-substituted with halo, nitro, cyano, amino, C;.¢ alkyl, Ci6 alkoxyl, Cy6
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.s alkyl,
Cs.10 cycloalkyl, Cyi_jp 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 -CHj; or -CH(CHj3),. The term “alkoxy” refers to an -O-(Cys 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



L. wherein R, R, AL U W X, and Y are as defined above. I n

anot her enbodi nent, the conpounds of this invention have the foll ow ng
formula: wherein RI, A U W X and Y are as defined above. 5In yet

anot her enbodi ment, the conpounds of this invention have the foll ow ng
formula: wherein RLis -H -0OH Cl-6 alkyl, Cl.6 al koxyl, C310 cycl oal kyl
C110 heterocyctoal kyl, aryl, heteroaryl, or -Z-R, in which Ris H or is a
noi ety selected fromCl-5 al kyl, 10C3-10 cycl oal kyl, Ci1-10

het er v Al G DAL ARH py RAED LML G Lt gRLbsrabhy rono-
al koxyl , OheSerm “cycloalkyl” refers to a saturated, cyclic hydrocarbon moiety, such as
cyclohexyl. The term “cycloalkenyl” refers to a non-aromatic, cyclic hydrocarbon
moiety that contains at least one double bond, such as cyclohexenyl. The term
5 “heterocycloalkyl” refers to a saturated, cyclic moiety having at least one ring heteroatom
(e.g.. N, O, or S), such as 4-tetrahydropyranyl. The term “heterocycloalkenyl” refers to a
non-aromatic, cyclic moiety having at least one ring heteroatom (e.g., N, O, or S) and at
least one ring double bond, such as pyranyl. The term “aryl” refers to a hydrocarbon
moiety having one or more aromatic rings. Examples of aryl moieties include phenyl
10 (Ph), phenylene, naphthyl, naphthylene, pyrenyl, anthryl, and phenanthryl. The term
“heteroaryl” refers to a moiety having one or more aromatic rings that contain at least one
heteroatom (e.g., N, O, or S). Examples of heteroaryl moieties include furyl, furylene,
fluorenyl, pyrrolyl, thienyl, oxazolyl, imidazolyl, thiazolyl, pyridyl, pyrimidinyl,
quinazolinyl, quinolyl, isoquinoly!l and indolyl. The term “amino” refers to a radical of
15 -NH;, -NH-(C.¢ alkyl), or -N(Cy_¢ alkyl),.

Alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, and heteroaryl mentioned herein include both substituted and
unsubstituted moieties, unless specified otherwise. Possible substituents on cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl, aryl, and heteroaryl include, but are

20 not limited to, C;-Cyp alkyl, C,-Cj alkenyl, C»-Cyg alkynyl, Cs-Cyo cycloalkyl, C3-Cy
cycloalkenyl, C-Cy heterocycloalkyl, C1-Cyp heterocycloalkenyl, C;-C)g alkoxy, aryl,
aryloxy, heteroaryl, heteroaryloxy, amino, C;-Cjp alkylamino, Cy-Cy dialkylamino,
arylamino, diarylamino, C{-Cyo alkylsulfonamino, arylsulfonamino, C;-C alkylimino,
arylimino, C-Cjg alkylsulfonimino, arylsulfonimino, hydroxyl, halo, thio, C;-Cyg

25 alkylthio, arylthio, C,-Cj 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 C;-Cjy alkyl.
Cycloalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkenyl, aryl, and heteroaryl can

30 also be fused with cach other.

Shown below are 281 exemplary compounds of this invention.

7



al kenyl, C2,6 al kynyl, aryl, or hcteroaryl; and Zis -C(0)-, -C(0)O-,
-C(0)C(0)0-, -20)C(O)NI'I-, -C(O)NR -, -0C(S)-, - C(SNR -, or -C(NH)O-, R
being H Cl1.5 alkyl, C3_10 cycloal kyl, C140 heterocycl oal kyt, aryl, or
heteroaryl; and R2, A, U W X, and Y 15are as defined above. The
term"alkyl" refers to a saturated, |linear or branched hydrocarbon noiety,
such as -CH3 or -Cl1-1(CH3)2. The term "al koxy" refers to an -0-(Cl.6 al kyl)
radical. The term "al kenyt" refers to a |linear or branched hydrocarbon

noi ety thatf contains at |east o doubl e bond, such a$} -CH=CH CH3. The term
"a|kynyl"%%§f§%§\t a linear orggé:%ggggg hydrocarboh ﬁ3]é$§ﬁgﬁgt cont ai ns
at | east one't iﬁhzzbond, such as -JC . The term "cycl ga " refers to
a saturated, cyglic hydrocarbon noi etyy, such as cycl ohcxyl' ) The term

"eycl oal kenyl " non- ar omat @ chic hydr ocar bor |eﬂyfgqy
contains at | egst! ﬁo\ﬁle bongﬁ sMc cyéthexenyl Ther tyery,

5" het er ocy I“*P" cyclic noi et y i é&hng t | east
one ring heteroatom(e.g., N, 0, or S) such as 4-tetrahydr yl . The
term "het er ocyehgaukenyl " refers toCeémpauida® omatic, cycliCompheid3 havi ng at
| east one ring heteroatom (e.g.,. N, 0 or S) and at | east one ring double

bond, sudl pyranyl. The term® fers to a hy ar bop. noi ety
having one romatic ringss hes of aryl noi | cl ude phenyl
1(Ph), phenyl ,onaphthyl napht hyl pyrenyl, anthryl, d phenant hryl .

ta6° ri ngs
NOT 7
, thienyl,

v;?g one or r§~ ro
N

The tern1"hetehparyl" rs to a noi y h
e, quorenyI oJl

that contain at met er oatom
heteroaryIFﬂ?ﬁem ¢ncl ude fury]/QfTw%b 4
oxazol yt, thi azolyl, pytit yrim di nyl, qdin

qui nolyl, iso U|nol and |ndonI he term "amino” refer to dlcal of
15- Nit ( Che, RS}‘P)’“‘}/‘J&F “N(C16 al ky oS Akyl, al kenyt® “E;?a

cycl oal kyk] cycloalkenyl het eedc cIoaIkyI heterocyc 0a Ikenyl aryI and
het er oar yf t herein inél Rot substituted " a URs tituted
noi eties, un a& ecified othermnsu si ble substltuen s cycl oal kyl,

cycloalkenyl hgteroqycloalkyl het e ocycloalkenyl aryl, and heterq@ryl

i ncl ude, but ar *f NH \, A
O\[(NH /\g/:)/g\ NH/& I &
0

A ~7 Qv
Compound 7 Compound 8 Compound 9

CH/ i N:>5/
crw"“w°§

Compound 10

0 O

9
* o\\s//O 9 N s//0

| %NH NE N7 Qﬁ("” NG X7
“/Ko °

Compound 13 Compound 14 Compound 15



20not limted to, C-Co alkyl, C2-Cl0 al kenyl,
cycl oal kyl, C3-C20 cycl oal keny 1,

het er ocycl oal kenyl, C -Ci o al koxy, aryl,

C2-Ci o al kynyl,
Cl- C20 heterocycl oal kyl
aryl oxy,

C3-C20
C1- C20

het er oaryl ,

het er oaryl oxy, am no, Cl -Cl10 al kyl am no, Cl1-C20 di al kyl am no, atyl am no,
di aryl am no, C [-Cm al kyl sul fonam no, aryl sul fonam no, Cl1-C10 al kyli m no,

arylimno, G -Cro al kyl sul foni m no, aryl sul foni m no,
Cl -Cl10 25al kylthio, arylthio, Cl-Cl0 al kylsul fonyl,
am di no, guanldlﬁ@, urei do, cyano,
car box

uents on al kyl,
of the above- reC|%ed supstptuents exce

e ykg hetcrocycloép&yl N
Y e Yused Wg?hT&?ﬁfifiFeéﬁﬁ
this invention

anlnothloac/
0, acyl, thrpac
hand, possibfe s

acyl am no,. fanm noacyl,
nitro, nitr ,
ester. Onth
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Conmpound 280 Compound 275 i n anot her aspect, this invention
relates to a nethod for treating hepatitis Cvirus infection. The nethod

i ncludes adm nistering to a subject in need thereof an effective anmount of
conpound of forrmula (0 shown above.. In still another aspect, this
invention relates to a pharnmaceutical conposition for 5 use in treating
HCV infection, The conposition contains an effective anobunt of at |east one
of the compounds of fornula (1) and a pharmaceutically acceptable carrier.

It may incloude an iphi bitor of rget her than HGW protease in the
HCV Iife cy gy, NS5B poly 5A, NS4B, or p es of such
agents included_byt” are not |imted e, [3-(1- tocyc to
i met hyl-4-1aydraxy-2- 9x051, 2- di hydr o<gui nol,i n-3-y1) - 1, 1- di o%a:- 1, 45dj ydr o-
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Rphenyl acetyl - pyrroli di ne-2-(S)-carbonyl) am no}-phenyl et hyl enc
(W0401413), and 1- am noadamantane (Atnentadine, Giffin, 2004, J. Cen.
Viral. 85: p451). The pharnaceutical conposition rmay al so contain an

i mmunonodul at ory agent or a second antiviral agent. An inmunonodul atory
agent refers to an active agent that nediates the 5i mmune response.
Exanpl es of i mmunonodul atory agents include, but are not limted to,
Nov- 205 (Novel os Therapeutics Inc., WO02076490) and | MO 2125 (ldera

Phar maceutircal s I nc., WO05001055) . An antd viral agent ers tgman active
agent that~kfhil s a~irus or suppr i replication. 0 of
antiviral ag JSN\' | ude, but are nat_ ited to, ribaviri bam din,
interferon-a, p ated interferon, d HCV &rcpt ease 10i nhigi tors, s/ych as

2-(2- {2-cycl ohexyl- 24 €@yrazi ne- 2- ca%n.y N-/é?d nol - acetyl af - N}\s/?v
3, 3- di met hyl - but yf Y )< ot t ahydr O;ﬁ%gﬁlr@ph c] pyrrol e- 1 %,h% i%e "acivd (1-
cycl opr opyl@mo\ﬁoz Xal y\-butyl)-arides (& evir, Vert ai ticals

Inc., W02018369)7
342-(3-tert - blibybowrddlldo) - 3, 3- di metlophpayad Y2 y[ ] - 6, 6- di metdoyipognd23abi cycl o[ 3
. 1. 0lhexang

-2-carboxylic acid (2-carbanpyl-1-cycl obutyl net hyl-2-oxo-ethyl)-
15am de ( @ revi Scheri ng- h Research Institu%%ij\vr‘l,}k% 2265), and
1,-g/\f@dro-isoindole- - Wylic aci d e

4-fl uoro-
14-t ert - but oxycarbonyl ani no- 4- ) )

cycl opr opanesul frony| affeBcar bony1- 2, 153di,0$0%&, 16- di azat ri cyal q[ 4‘5@70. 04, 6
] nonadec- 7- en- g)g/iy T (1 TMN- 19 N tleeMIheM nc. USZD(S%%Q 6£018) !
20Al so wi t@InYt e scype of thisAVENE (%N %s the use T oéﬁ%ac nposi tion

for treating HCV ihféction or for the Tanufacture of a medi canent for the

treatnent. Compoupd@4det ai | s of of@r@PUADPR enbodi nent s (@mnowad Phvent i on

are set fqrth in the descripti bel ow. Ot her featureg, objects, and
advant ages @ t enventi on w f?@\(@\p ent fromt hri ; and from
the clains. 25DHTAYLED DESCRI PTI AﬁThe conpounds of Jernti on
can be synt hesi avai rials by

[,éve;gwfro%n comer ci al | y&; Iab(lbf10 starting mate

nmet hods wel | kn s D & art. For ex e e can prepare/the, gonpounds
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30 Schene 1 Vi VI | Xi As illustrated in Schene 1, nmulticyclic
conpound (i) is first coupled with N (tbutoxycarbonyl)-L-proline (ii),

foll owed by nmethylation, to forminternediate Internediate (iii) is
deprotected to renove the N-butoxycarbonyl group to produce N-free conpound
(itv), which is coupled with carboxylic acid N) to afford internediate (vi).
Internmediate (vi) is hydrolyzed to give acid (di), which is coupled with

am ne
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conpound (viii) to provide pyrrolidinc conmpound (ix) having two term nal

al kenyl groups. Internediate (ix) undergoes olefin netathesis in the

presence of G ubbs' catalyst to afford desired macrocychi c conpound (Xx).
The doubl e bond of nmacrocyclic analog (xi) can be further

the presence of Pd-C to obtain saturated-nmacrocyclic 5conmpound (xi).
Schenes 2 and 3 belowillustrate two alternative synthetic routes to the
The et hods
ither before or after
pve sui tabl e
) he desired
forned |@ an

conmpounds of this invention.
also additionghly i

protecting 5grqg§§§;n order to ultimM

tlon ﬁggrious synt
r togivet

alternate seque NT

cheni st ry trap¥f o i ons and pggpqet#ﬂg
and deprotect? oi ~eful in syhthesi

(I') are known in the art and include,
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(1991); L. Fieser and M Fieser, Fieser and Fieser's Reagents for Oganic
Synt hesis, John Wley and Sons (1994); and L. Paquette, ed., Encycl opedia
g.t.Reagents for Organic Synthesis, John WIley and Sons (1995) and
subsequent editions thereof Exanpl es 1-281 bel ow provi de detail ed
descriptions of how exenplary conpounds 1-281 were actually prepared.

The conpounds nentioned herein contain a non-aromatic double bond and
asymmetric centers. Thus, they can occur as racemates and racem c nxtures,

singl e 5en ioners, individual di ereoners, diasterepwy i Xtures,

t aut oners, ci or trans- i§6§3§+ roms. Al such e forns arc
contenplate yﬁt?gg?&anple t he conp& s of fornulas (1) $kown above may
possess the f ng stereochem cal “configuggtions (I1): 2 (bli/

The conpounds cri lyed above |nclude2§ﬁé” nds t hensel el | as
their salts, prgéhﬂ' wand sol vates*ifotappl i cabl e. A ,g%ﬁr exanpl e,
can be fou@g&rﬁ an anion and @a rtfvely charg gt o ~g., am no)

on a conpound®o la 15 (1). Suitable anions include chloride, bronide,
i odi de, sul f aepponhd 136 e, phosphat €omeodndai3d, net hanesul Compdend 138
trifluoroacetate, acetate, malate, tosylate, tartrate, fumurate, glutamte,

gl ucuronate, t@te, glutarate, dn9&~ ate. Likew se, can al so be

formed betwee SLation and a negat i charged group (ed ¢ earboxyl at e)

on a conpound of fornu&a,(l) Sui t ab e catl i ncl ude sodqum i o

pot assi um i on, f???%ilyﬁk;on calciu ﬂ%an 20anmmoni Upped éﬁ@&uch as
tetraneth&&gmynp& The coggﬁﬂm\wﬁvfg?or | a (I)<:ﬁkrm(go
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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, upon administration to a subject, are capable of providing active
conmpounds of formula (1). A solvate refers to a conplex fornmed between an
active compound of formula (1) and a 25pharnaceutical ly acceptabl e sol vent.
Exanpl es of pharmaceutically acceptable sol vents include water, ethanol,

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

within the pe thi s inventi®gn a_qet hod of trea i nfection by
adm ni ster%%becti ve anount (9 or nore of theyc ds of
formula (1) to atient. The term "yf®ating" or "t reat men refers to

adm nistering t compyfids to a subject, dshas 11 CV inf i

of it, or a prediSpy mﬁ e Bpur pose to

%¢synpt om
% OV toward it y “*aﬁl
therapeuti@éﬁ(f‘"@&, .g., to curBlf%ﬂ’”f%l/L'roé’v alter, affegcl, ; rate, or
prevent the HEVY i ft, or the preais

ion, the synpto Ion toward
it. The termdampehiiesti ve amount” Ccegbedii 52 the amount Gbmasuractidve

conmpound of this invention that iis required to confer a.therapeutic effect
on the treg u ct. Effectiv 'II vary, as ketod 'd by those
skilled in thel . dependi ng on & pes of di seases treatgdo-route of
toadm ni stratiop, excipignt usage, d the pogsibility of go-usageswith

ot her ther apeu?&%@ t. 'T’E;éf@g:gd.iWS of this i@gﬁ- R tan
remain in the hl ystem at an_ef fel | evel for ] peri od.
Thus, the@ﬁ%wbe ad%ﬁfs; ; t an effecﬁa/;’/\[?é/@{&Ia once a day
to confer the, thera ic effect. 15To pr ice the nmethad of t pr esent

i nventi on, a%'é’(’i‘}?ﬁlig‘?fy%n havi ng on O‘E”J‘P‘“ﬁlﬁfgscorrpounds ofe?lﬁp%m}drr:@gnti on can
be adm ni s ed pakentcrally, o Y, sally, rectall t ophecal |y, or
buccal | y. W" par ent er al "%@er ein refers Waneous,

i ntracut aneousy Pntravenous, intrnuscufar, intraarticular,Yr%traarterial,

i ntrasynovial, ‘intragt®¢hal, intrathéecal, ¢rmMgal esional, of—i ntrackdni al
inj ection, as \Eg"” M0y sui t abl eeif%’r‘(ﬁ‘ en Vechni que. b YUV
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A sterile injectable conposition can be a solution or suspension in a

non-toxic parenterally acceptable diluent or solvent,

1, 3-but anedi ol . Anmong t he acceptabl e vehicles and solvents that can be

enpl oyed are mannitol, water,
chloride solution. In addition,

Ri nger's solution, and isotonic sodium
fixed oils are conventionally 25enpl oyed as

a solvent or suspending nedium (e.g., synthetic nono- or diglycerides).

Fatty acid, such as oleic acid and its glyceride derivatives are useful
t he preparation of \j njectables, 3

in

are natural pharnaceuti cal accept abl e
oils, such ol i y& oi | or castorsih Aegpecially in thery'™ oxyet hyl at ed
versions. Thesg 0 sol utions or suspedsions can al so cont@n a | ong chain

al cohol di | uenty or di spersant, carbokynet hylagellul ose, or%
30di spersi ng agents, §ORer comonly

b‘H

e

Spans or otherkg%

whi ch ar e CpRYD

solid, liquid, or

|nllaﬁ\£ﬁ

=z

fagt ants such

> S ar
| sifyj ganbsor bi oavai | apPy i eMRancer s
used in the {gggﬁé i 8h
other dosage forns can al so be used for the purpose of

s of pharnmaceuti accept abl e

fornul ati on. Qongwwpddbéi on for or aComgeind KXr ati on can beomngursk &3] y

accept abl e. dq
suspensions!‘ I
used carriers §
magnesi um st earat e,
capsule form u

aqueous s 16 QPS
ingredienkﬁggﬂ

sage form i ncl udi ng

avglso typi cal 4,
K ugnts i ncl ude faeibge™~and dried co
r emul si ons ai@pagﬂi

pended or di ssof i

capsul es, tablets, enphsions_and agueous
§ rL In the case “@ s, conmmonly
RsStarch. Lubricati ngZagents, such as
added, pFor oral adfi ni stratiBsn in a
tarah 7 \When
istered oral | yy"he® &Ctive
an oily phase ¢t i
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can be prepared as a solution in saline, enploying benzyl alcohol or other
sui tabl e preservatives, absorption pronoters to enhance bioavailability,
fl uorocarbons, and/or 15other solubilizing or dispersing agents known in

the art. A conposition having one or nore active conpounds of this
invention can also be admnistered in the formof suppositories for rectal
adm ni stration. The carrier in the pharnmaceutical conposition nust

be "acceptable” in the sense that it is conpatible with the active

i ngredi ent_qf the gonposition (and prefesably, capabl® of bilizing the
active ingr@ﬁiapt; and not del et t he subj ect ated. One or
nmore sol ubi i Zi ngiagents can be utilj as pharnmaceuti caly’eci pi ents for
delivery of angactive gogpound of thds inven&kon. Exanpl es%of ot hek
carriers incIudE}&gLPoDégL silicon o{fﬂiw ¥ ﬂgsiun1steara%§ig' Wl Bse,
sodi um ! anyil sylf 4t & “and’ D&C Yel | ow # 106 The conpound®eft taP s\ nventi on
can be used thb {reatMHCV al ong mﬁfE'i e d 25anti-1-1CY a such as an

i nhibitor of a targgt ot her than HCV NS%vfﬁgtease inthe HCV Iife cycle, an
i mrunonodul at %gedtl and anot hefoBREY | agent. TheCeBRPYUNE0f this

i nventionfF t he_gecond anti - gent_«Lan be adm ni S¢e
at differe l“ For concurren } tration, they™
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The conpounds of this invention described above can be prelimnarily
screened for their efficacy in treating HCV infection by an in vitro assay
(see Exanples 282 and 283) and then confirned by ani mal experinents and
clinic trials. O her nethods will also be apparent to those of ordinary
skill in the art. 5The specific exanples below are to be construed as
nmerely illustrative, and not !imtative of the remai nder of the disclosure
in any way whatsoever. Wthout further elaboration, it is believed that one
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LI OHONGOHNhI 2N NATI!, DI PEA, DI SH DNI AP, C11202 0,0 0,, ".0O0

ai scvSOCl , N2N NHS ' 17 Me0O1-11-10 1-21-3 To a solution of

1-t - but oxycar bonyl am no- 2- vi nyl - cycl opr opanecar boxyl i ¢ aci d et hyl
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20suspension of LiOH (0.13 g, 5.3 mol) in water (1.4 m.). After being
stirred overnight at roomtenperature, the reaction was quenched with 10%
HCL (2 nlL) and the solvent was renoved under vacuum The resultant solid
powder was washed with water (10 inL) to give conmpound 1-1(0.27 g, 90%. M
iniz 249.9 (M +23); 111 NWMR (CDC13) 6 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- 252.14 (In,

.87-1.65 (m 1FD 1.58-1.41 (n1 1FD 1 43 (s, 9H). 34 A
solutlon of/~conmpound 1-1 (0.52 g 2- (1H 7-azabenzotriazol -1-y1)-
1,1,3,3-tet? uroni um hexa hosphate met h (HATU, 1.74

g, 4 6 mol), nﬂ 4- dlnethylanlnopy i & ne (1. 39 g, 11.6 In CH2C12.(40
nm.) was stirre 1m fol | oned

qyxaenperaturqugﬁ/ , dgi ti
of cycloprq ane e (0.57 g, oI , diisopropyl et
and 1, 8- dlazdﬁrEy [ 5, 4, 0]undeg§‘ egg 1280 g, 11.7

(1.81 i, 1 I
S. After the rea m Xt ure was ree room

nmol ) over

tenperature rn| t hc sol vent mas re ed under vacpum esi due
was purified ‘%B%Q6gel col um gﬁ@@ﬂﬁf aphy to glve8 ?ﬁﬁkil.Z (0.51

g, 66%. NB/ 1 (M-1-23); %o 13) 69. 75 (brs, lH)\ 5.64-5. 51
(m, 111), e.: J=17.4 H), J = 10.2 Hz, 5-2.89 (m

(N, 2.19:2.10(m 1H, 1.93-1.88 ( 4,7(5 9H)", #1.38 (m 1H),
1.32-1.23 (m 2}%&% 54,00 (m 2H) %Csm ution af compoynd 1-2
(0.50 g, 1,5, nynoly & i“MedH (8 ni), ye %P 12(0. 26 g,
Xt

roon1tenpe:é%pr£ Afper the rea@j‘@h e was refl%ﬁef 1 hour,
McOH and SOC12 was renoved under vacuum The residue ed from
pent ane and fllter o gi ve |nterned|at -3 as an off- |te S % id (0 32
g, 91%. |v5 HEPOP 9. NNR(CD3 -5.65 (m 1 omgo =
17.4 Hz, 5 32F(d J = 10.2 06 2. 97 (n1 FD 20 45 (ch J =
17.4 Hz, ) 2 16 (1, = 7.8 Hz, 5 (dd, J =
10.1 Hz, 7 okt 1.32-0. 86 n1 20410 25 I
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30 A solution of 3-am no-benzofuran-2-carboxylic acid am de (1.00
g, 5.7 mol) and pyridine (1 nL, 12.26 mml) in TI-1F (25 nL) was stirred
at OCfor 10 mm To the resulting solution was slowy added

4-trifluoromethyl-benzoyl

chloride (1.48 g, 7.1 innol) Then the tenperature

was raised to roomtenperature and the m xture was 5stirred for 12 h. After

t he sol vent was renoved under
coll ected, washed with water,

M5: mlz 349.0 (MW ).
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A solution of 1-5 (1.71 g, 5.2 mml) and excess phosphorus oxychl ori de
(POC13) was refluxed for 2 hours. After cooled and thoroughly concentrated,
the m xture was subjected to extraction with nethylene chloride and 10%
sodi um hydroxi de. The organi c 15l ayer was dried over MgSO4, concentr at ed,
and crystallized from CH2C12 and n-hexane to give conpound 1-6 (1,49 g,
82% . Ms mz 348.8, 350.9 (M41); 11-INWR (CDC13) 6 8.70 (d, 2H), 8.34 (d,
11-1), 7.82-7.75 (m 4H), 7.57 (ddd, 1H). To a suspensi on of

boc-trans-4-h dro-L proline (0.53 g, 3 nunol) in DVS0O @5 ) was added

z- Bux (0. 8rrrm|) at 0C. (e emxture was WA to 20warmto

roomterrperaturcg and stirred for F17h ur, ound 1-6 (0.87 g,

was added sl owl C) Stirring was ngém over ni ght . ]qk—g\g %
s*added and the/\i%/cg xture wa v\g oom

(1.02 g, 6.9 m‘rEL)
terrperatur@f?\gjr atldi i onal 30 (tEes, °Th&yreacti on n??f%fe was Neutralized
to pH 6-7 by 10% aqueous sol ution  and subjected to extraction with

|
met hyl ene chl@mpteindhé or ganic | a@emeEWa%ﬁMrl ed over MyS@uoumsldor at ed

under vacuum a}“nd urified by silica col um chr omat ogra to give
conpound 1- m@ 86% . M5 ni[Z]
21-1), 8.28°(d,f I'11), 7.80-7.747(m

NH

4 (Mr+1); | HNVR 6 8.63 (d,
2|9|), 7.70 (d, 2H), 1(ddd 1H)

To a solution o L(j§¥ 1-7 (1. 13 ﬁ?sﬁé) in N4eOH N;’,n°LY>\¢Q§als
added SOC12 (1 unol ) ﬁ‘ber ature. The Jj‘\ mXt ure
was refl used YOf 301 hour and L a"nd OC12 were renovad? Thg resi due

was triturated in pentane. The
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suspension was filtered to give conpound 1-8 as an off-white solid (0.87 g,
95%9. MS mz 458.1 (M +1). To a solution of HATU (1.12 g 3 0 nmol ),

1- hydr oxybenzotri azole (HOBT, 0.41 g, 3.0 nunol), 1-8 (0.86 g, 1.9 mmuol)
and 2-t-butoxycarbonyl am no-non-8-enoic acid 5(1.21 g, 1.9 muvol) in CH2d 2
(40 nit) at roomtenperature was added N nethyl norpholine (NMM 1.02 g,
9.9 nunol). After stirred overnight, the m xture was concentrated under
vacuum The residue was purified by silica gel colum chromatography to

gi ve conpoung_bg .03 g, 73%. ﬁ 2 p¥1. 3 (M +1). To-gn ion of

conpound 1- 9 g, 1.4 mol) iolTdF (20 m) was 400.5 M Li OH

(5.7 m,, 2.9 ol ) Ay omterrperatqure Afbes stirred oveyrnight, o\'ghe
gliy e d

reaction m xtur alized by NH/f’W@y pH < 7 and Eéqm

under vacu m&/%ﬁltant resi % | tered and o M\M\ﬁgt er to

gi ve corrp 91 g, 929%. 697.3 (M +1). 29, 1.2
nol ) was added to | ution of c oun 3(0 28 g, 1

HATU( 0. 31 g,%g’_ffﬁ’%ﬂ%ﬁ‘? FI OBT (o.o c‘1!16217m nol ) and coﬁpoﬁ 1gnﬁ’?j"lfo (0. 09
g, 0.4 mmol) in CH2C12 (10 nlL) at roomterrperature After stirred

over ni ght, the rea tion mxture was concentrated under vacuum rThe residue
was purifi ed. by\ 'ca gel colu tography to give C,Q nd 1-11
(0.10 g, 850 z 921.3 (M 1F NWR (CDC13) 6 10 111), 8.61

(d, 2H), 8.26 d 11.1),07. 77 (d, 2 7 3‘«\%64 (m 202R){ 7. 54- T 47 (m
1H), 7. ll(s ) 19 ., 111) ST (M 2H), 538%}%,4 m\%ro,
5.16 (d, 0 0(m 2H) \d‘-‘” , 111), 4.88 4{@4 211)

4.18-4.10 J,Jﬁ),é 98-2.89 (m °11>1)>2.68 (dd, 2K 8-D 96 (m

6H), 1.50-1.32 711 1.28 (s, 9 109125 2
g Com(pg}md 27 ( Cc|)_r|)npound 278 (m H)Compound 279

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, e.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-benzol[1,2,4]thiadiazin-7-yl]-methanesulfonamide (WO04041818), trans-1,2-di-4-
26



To a solution of conpound 1-11(0.10 g, 0.11 mml) in CH2C12 (10 rut) was
25added Hoveyda- Grubbs 2nd (35 ng, 0.056 mml) at room tenperature under
N2. Then, the reaction mxture was stirred at 40C for 24 h to carry out
nmet at hesi s cyclization. The reaction was quenched and the reaction m xture
was purified by colum chromatography to give conpound 1-12 (30 ny, 31%.
M5: rniz 893.3 (ML1111); 1FINWMR (CDC13) 5 10.39 (s, 11-1), 8.59 (d, 2H),
8.21 (d 1H, 7.77 (d, 2H), 7.69-7.57 (m 2H), 7.46 (dd, 301H), 7.20 (s,

(1]r;1 1), %(ﬁyéyléce%ﬁ)%yynghgﬂebo(& %é%)émyzlﬁan]n%of ghen H}hyléle QWCgGiﬂl)’l ﬁé@-ﬁ) andt- _81 11268

(in, 14H) a@n@@ammam@me@a@&- Oirighin, (2|@04,2J16;v)en V1r01 85 P65 R ddkut i on of

conmpound 1-12 0] , d % C (5
ng) at r oSHT: ‘ét}cgg f?rnépoﬁ%l&@rmﬁ%ﬁsofﬁn ¢ %Ihl{en]hrmedé)% s Yé%f ?enqgga?ecoggtl rred
under hydr@geral agedt oamlmﬁmemaﬁma@rﬁ@narewremraen@é ageft thai médistedthe. The
reaction mxture was filtr ed and pur| ed by cal @%%hromato ra yto

gi ve BonpdBAMNG FEREss FyamBlsey! impeomedilyiors agapfsyyelude PURprRRof
10.79 (s, dNov-265 @%vél@s Tﬁé@euﬂ@s 2% W@oﬂobls)m)%na MOd21 Bl Tdera 7- 64 ( m 211)
7.46 (d, 11), 7.11 1 (s, 1H), 5.29 (d, 1H, 4.72 (in, 211),
4.38 (m Z’halynacwtmzls(lm W 050@1 0@2) 2A58nf4‘fﬁal ageny re s GBATRCEIEC eagnt Py 1). 10
kills a virus or suppresses its replication. Examples of antiviral agents include, but are
not limited to, ribavirin, ribamidin, interferon-o, 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-ethyl)-

15 amide (Boceprevir, Schering-Plough Research Institute, W003062265), and 4-fluoro-
1,3-dihydro-isoindole-2-carboxylic acid 14-tert-butoxycarbonylamino-4-
cyclopropanesulfonylaminocarbonyl-2,15-dioxo-3,16-diaza-
tricyclo[14.3.0.04,6]nonadec-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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Exanpl e 2-141: Syntheses of Conpound 2-141 Each of Conmpounds 2-141 was
prepared in a manner simlar to those described in Exanples 1.

Compound 2: Ms: ink 883.3 (M +1); 1H NMR (CDCb) 6 10.51 (s, 1H), 8.53 (d,
152H), 8.16 (d, 1H, 7.73 (d, 211), 7.62 (m 211), 7.22 (m 211), 6.07 (s,
111), 5.23 (d, 111), 4.77 (dd, 1H), 4.49 (d, 1H), 4.35 (m 111), 4.13 (m
111), 3.02-2.57 (m 311), 1.99-0.91 (m 30H). Conpound 3: Ms: raiz 823.2
(M++1); 111 NWR (CDC11) 5 10.38 (s, 111), 8.53 (d, 2H), 8.16 (d, 111), 7.73
(d, 2H), 7.61(m 2H), 7.41 (m 211),Sched@1l(m 2H), 5.69 (q, 1H), 204.98
(dd, 111), 4.78 (in, 1H), 4.55 (m 111), 4. Az

(m 1H), 4.19.n, 1H), 2.89
(in, 111), 2.78 (m 211), 2. SgH(in 1H) 2.(q, 111). 1..84(m
1511), 1.90 (E'DB . Conpo . MB: mz 88 3 (M7+1); IFINMR (CDC13) 6
11

10. 47 111 N 852 (in, 31%), 7.70 (d, 231)° 7.44 (dd,
(s, %f&j 5;%)3 78 (m A’g\ﬂ (
(

111), 6.07 (s, 4.07-4.01 (n,
211), 2.90- Zﬁ?m 411), 1O 9?“1 09 741), 0.94 (s, 91 0.90-0. 88
o7 "0 O O

o O O

Ry \ﬂ/ 0 ke O O

Ul
HZ& R1 O _\O

Q '
™ RZ‘A/U\N 7 Grubbs' catalyst

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

28



25in, 111). Compound 5: Ms: nmiz 840.2 (M7+1); 1H NWR (CDC13) 6 10.42
(s, 111), 8.648,47 (m 4H), 7.80 (d, 211), 7.50-7.27 (in, 2I1), 6.15 (s,
114), 5.69 (q, 1H), 5.23 (d, 111), 5.02 (dd, 1H), 4.84 (dd, 111), 4.53 (d,
111), 4.25-4.11 (n, 2H), 3.32 (s, 311), 2.93-2.15 (m 411), 1.92-0.83 (m
1611). 30 Conpound 6: Ms: tilh 824.2 (M +1); NVR (CDC13) 6 10.48 (s, 1H),
8.63 (d, 1H), 8.62-8.48 (m 3H), 7.78 (d, 2H), 7.44-7.40 (m 1H), 6.16-6.14
(m 21-1), 5.73 (g, 1H), 5.04 (dd, 1H), 4.85 (dd, 1H), 4.55 (s, 1H), 4.51

I( S fLH)l 73 o(ngd vﬁj)to ?govgcﬁé%r&%d&@co%&undﬁpxéﬁﬁﬁmg L fgrm?iﬁ) aﬂcén3>§52 ( E/I?' h( 1m) ;

NI\/R ( CDCl:Qro@sleMﬁ@le(llste (shlupdBgeks ofaline Zrket)e;thﬁlsllﬁ thechresthfye 0f7Gr71]2bf( dataB/lSD

7.62-7.37 311). 7.1 7 (d, 1H,
4.96 (dd, tﬁ%f?rdﬁ%%ed(faam‘%ﬁiw 09%%@3% %ﬁ& as et %éﬁ?mcyg% aﬂ%@%ﬁf)

311), 2. 9GuR b furfh® h}?dTQ)genatl&Ym(tEé Bresehtd pf PECAB 0b@in datdrate@nlBrddy 8iic (m 16H)-
Conpound 8: MS: niz 849.3 (M+1): |H NVR (CDC13) 6 10. 54(s, 1H), 8. 45 (d,
oH), B.06 capound(xiy 71 (d, 2H), 7.57 (m 3H), 7.35 (s, 11-1), 6.28 (d,
1H), 6.04 (s, Xdema 27§nd(ﬁbelévwlliusﬂ‘atg@w§ gﬁemé’ci‘ve@mh&i%u{e@% thl:H) 4.47 (d,
1H), 4.45 (brs, 111}, 4H) 1H),

1. 96- 0. 84 compoagisif this anent@irrpound 9 |vrs m z 880 3 (M++1) IH NMR ( CDC13)
5 10.45 (s, 1H), 8.40(d, 211), 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 15 111), 5.63 (q, 1H),
4.92-4.86 (m 2H), 4.77 (d, 1H), 4.&théme21H), 4.20 (dd, 1H), 4.03 (dd,
1H), 2.90-2.84 (m 2H), 2.80-2.63 (m 111), 2.38-2.32 ( H), 1.98-1.02
(m 15H), 0.91 (s, 911), 0.90-.086 (m . Conpound 1&: ps nz 911.2 (M
+1); NVR (CDCL;9n 6 10.23 (s, 1H), 8.&4( H), 7.87-7.80 1H), 7.71 (d,
2H), 7.56 ( 1H),, 7.33- 720 Ln~f1-1) '76. 88 (s, 1t 6.93

—_— = J [

Ra
0”0”7 r VPN WJA NE
7 .

_ 0" o
xi xii
U\
e} p H2N R1 )OJ\ ¢O
¥ 1% R, Z
Rz\A/u\ N)? vii \//‘s‘ NE
W
' Ul
“/\ O~ “OH 0" °N R4
N . H o
X1 IX
X X
Grubbs' catalyst '# 0 Hy/Pd-C f{' O R
> N 1 N 1
N v’ N v
O R o
Ra \Ak/go 2\/1/&0
w W

10 X xi
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20l H), 5.65 (g, 111), 5.07-4.94 (m 2H), 4.69 (dd, 1H), 4.57 (d, 1H),
4.43-4.38 (m LH), 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 (in, 111), 2.22 (q, 1H), 1.98-0.86 (m 20H).
Conpound 11: Ms: tilh 907.3 (M1-1). Conpound 12: MsS: nilz
923.3 (M++1); IH NWMR (CDC13) 6 10.42(s, 1H), 8.57 (d, 252H), 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 (in,
1H), 5.31 (d, 1H), 4.97-4.83 (m 2H), 4.79 (dd, 111), 4.64 4.04 (m 3H),
3.88 (s, 311), 2.94-2.43 (m 311), 25c316m@386 (m 25H). Conpound 13: MS: mz

852.3 (M +1); NVMR (CDC13) 6 10.68 (s 8 38 (d, 2H) , 95 (d, 111),
7.72-7.58 (m 3H), 7 (d, 2H), m tH), 6.01 ( 11), 5.69
30(q, 1H), 4.94 (dow1H, 4.78 (dd 1 (d., 111), 4746 (d, 1H),
4.22-3.98 (m 211), &.97- 2.80 (m , , N57 (§1 611), 2. 7s>o2./41 (m 1H),
2.23 (g, 111), 0.84 (m 1(551 40 viii N
X Wf AT YUY S
0o o Ry
o R
@ (S @
o R ANOH o} o
HNE 4 i Tor RZ\JA)J\NE Z
07N Ysg, l(\w 07N YR,
H g H o
xvi ix
Grubbs' catalyst O
—_— U/R1

b4 xi

The methods described above may also additionally include steps, either before or
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) are 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. Ficser, 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 thereof.
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Conpound 14: MS: nmh 766.2 (Nr+1); 114 NNIR (CDC13) 5 10.30 (s, 1H), 8.62
(m 2H), 8.24 (m IF), 7.77 (d, 2H), 7.67 (m 2H), 7.48 (m 11-1), 6.90
(s, 1H), 6.18 (s, 1H), 5.72 (q, 1H, 4.98 (dd, 1H), 4.65 (dd, 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(M+1); 1H NWR
(CDbCI3) 5 10.33 (s, tH), 8.88 (s, 1H), 8.68 (d, 1H), 8.26 (d, 1H),
7.80-7.65 (m 4H), 7.35-7.26 (m 1H), 6.98 (d, 111), 6.20 (d, 1H), 5.71 (q,

111), 5.18 (d, 400 ( ~ . 4.46 (s,
tH), 4.25 (dd. %Iéio%g 6(%g’dv Hﬁ)ﬁﬁ‘?ﬁ?@% ggﬁréﬂt m Oﬁli%)ewmzpﬂ“spo 82 (m(
24H) . (gonpmuqxduﬂcﬁlwwémlacﬁZITyﬁrepm&l) 1F1 NN R (CDC13) 6 10.40 (s, 1H),
8. 45 102H) 7.62(d,. 21 7. 58- 44(s, 1H),
7.35 (dd, 1E1), Thg'eg 8”“%3‘““8” (e(“an oqiiyin 315108?“(%2‘“‘31 %lezzf’l%ﬁi 2pdq, (111)H)
4.70 (dd, abddhmetrtt A8tefd ,Th%§4916y Gndcdt a@&c@ﬁﬁhte@bﬁd radef# thidtelired, klhkle 2.90-2. 20
(m 6H), 1.96-0.83 (in, 23H). Compound 17: Ms: ink 907.3 (M+1); 114
NVR (@Dcwﬁaral%rmr(@ld&wwswrwe(% dlagﬁ%yeomﬂs21ﬂ(<‘ar651f|ab“0mf596nft gs-or11), 7.71
(d, 1H), 7.64 7 2 (g, t
5. 21 (d. flf? 1§cggegrlgc]‘f'z3%1és Alzgl.,w?l 120?%&{95813&51&]%— co&eﬁliéla{e@ F%@éﬁgaﬁple 51166 Eq H,
114), 4. ZROMQqusmff@hﬂllasZI)gEe@n Bovermay3mayess Qxezfcﬂlc(vgmg stme)oc ezmsal (q 1H),
2.03-0.91 1) v, Compound 18: Ms: miz 767.2 (W+1 i1 NWMR
(CDC13) 86%[33&%%{0511? Wy 8.49 (d, 211), 8.15 (d, 1FI), (7.77 %d, 2H)
7.64-7.58 (m 211), 7.41-7.32 (m 11-1), 7.29 (s, 1H), 6.08 (s, 111), 5.78
(g, 1H), 5.08 (dd, 111), 4.66_(dd, 1F1), 4.42 (d, 1H), 4.09-4.06 (m 141),
3.85- 203.62 (m 4H), 2.93 S(m 411), 2.04-0.87 (m 1311).
Compound 19: MS: rniz 899. 1) ; 1H NVR ({IDC13) 5 10.28(s, 111), 8.51
(d, 2H), 7.80 (dd, 114), 796 7.51-7.742 (@, 1H), 7.37-7.23 (m
1H), 6.97(s, 1H), 6.06 (s, 1H), 563 N oy g5 (m 211),
4.75-4.63 (m 2H), 4.09-4.02 (m 21N, 2. 43 (m 41-1), 2.21 (q, 1H),
1.96-0.76 (m 24H). ZSConpounRZQ : Onk g05. 3 (M+1); 1H NMR (CDC13) 6
10.42 (s, 1H), 8.43 (d, :
~

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 (D). 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 (e.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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211), 7.81 (s, 111), 7.67 (d, 2H), 7.51 (s, 111), 7.35-7.28 (m 211), 5.92
(s, 1H), 5.57 (g, 11-0, 5.19 (d, 1H), 4.88-4.61 (m 311), 4.14-4.00 (m
211), 2.83-2.41 (iii, 411), 2.38 (s, 314), 2.24 (q, 114), 1.96-1.16 (m
15H),1.05 (s, 911), 0.97-0.78 (m 114). Compound 21: Ms: miz 923.3
(MF1l); 11-1 NWMR (CDCl1) 6 10.33 (s, 1H), 8.50 (d, 2H), 7.67 (d, 2H), 7.59
(s, 1H), 7.41 (d, 114), 7.34 (s, 1H), 7.16 (d, 1H, 6.06 (s, 1H), 5,64 (q,
114), 5.23 (d, tH), 4.94 (dd, 1H), 4.87 (dd, 1H), 4.58-4.42 (m 211),
4.30-4.02 (m A2k w1t81n814€ §®pe 3Fthis iRvéBior iméthbd éfﬂreatlagHC‘(fﬁhfeéﬂd)n by
1.84-0.78 (m. 23H). n’gound 22: M5 mz 752.2 (M +x§50 - NIVR(CDCIS) 6
10. 76 (s, aiipzamlbtgmg_ar{@‘f }q;amgurggf PRR OTIRgTe ofthpg:omou of fqu;jz “jto DH), 7.52
(m 1H), b 4. 65 (dd,
4 23%{& d%}t §h {]elr_pﬂ brgatgr%' G5 |_f)rc'lalt_%erlo% re%&s@&adnlu@ster{ﬂg% ((Jﬂlopc;aqiglg% 13H) |
Corrpound EBbJeNBWh@hzs 19Oy . lﬁfe(zﬂﬁmtm)symmbm <NN’RO( @DIBﬂ@POESUQJOtO&@r@E Wf_ﬂh-l)he 8. 56
20 (m 211),

d 1 211 0 1

6 1a Ta,  phyrosate e ¥l el So o el B v afplad T

1H), 4 63-pée\}éxlt tﬁm{(ﬂiﬁhfecﬁoﬁ?thésﬁ@tém of Zﬂ:%l; the p&ﬁtsﬁoﬁﬁor( mwa‘ﬂd:&) Th2tdhd (s,

3H). 2.24 1H), 1.96.0.94 (m 24H). Conpound 24: Mz 916. 3 (1WH):

1E1 NMR ( Cch)ctlge giyouit” (gers j_q_ﬁhe agloggt ((fdln active congqq}md gf e 1(1§ent1£>p|)tha 7 68 (d,
2H), 7. 50+dqudéd (cm,on%!f')a’ th&al%}_xtl(: %ffe&'dhyt}(létré@ec(s‘ﬁbj cdd ]ﬁffe(cﬁvél-éosfeﬁl will 9dd) as 4 83

(dd, 11-1), 4.74-4.63 (m I-?l , 11-1), 2.94-2
(m 4H), 1ecogmzed bV '(hObe skilled in the art, depending on the typeb of discases treated, route of

10 administration, excipient usage, and the possibility of co-usage with other therapeutic
treatment.

The compounds of this invention can remain in the blood system at an effective
level for a prolonged period. Thus, these compounds can be administered at an effective
amount once a day to confer the therapeutic effect.

15 To practice the method of the present invention, a composition having one or
more compounds of this invention can be administered parenterally, orally, nasally,
rectally, topically, or buccally. The term “parenteral” as used herein refers to
subcutaneous, 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 (e.g., synthetic mono- or diglycerides).
Fatty acid, such as oleic acid and its glyceride derivatives are useful in the preparation of
injectables, as are natural pharmaceutically acceptable oils, such as olive oil or castor oil,
especially in their 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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2.21 (g, 11-1), 1.89-1.14 (n, 1411), 1.03 (s, 9H), 0.96-0.85 (m 1H).
Compound 25: Ms: mz 923.3 (M-+1). Conpound 26: M5: mz 923.3 (M +1); NW\R
(cbCc13) 6 1035 (s, 1H), 8.50 (d, 2H), 7.69 (d, 2H), 7.52 (dd, 1H), 7.40 (s,
1H), 7.12 (d, IF'), 6.75 (d, IH, 6.05 (s, 1H), 205.63 (g, 1H), 5.27 (d,
1H), 4.97-4.83 (m 1I-1), 4.75 (dd, 1H), 4.42 (brs, 1H), 4.28-4.08 (m 2H),
4.08 (s, 311), 2.91-2.38 (m 4H), 2.23 (q, 1H), 1.96-0.82 (m 24H).
Corrpound 27: M5: mz 894.3 (M+1); 1H NWMR (CDC13) 6 10.38 (s, 1H), 8. 47 (d,

7 3 1 (8508 1r&éi1ufag)cil%%))f glzeu %eﬁlqgalé)? E@Zﬂbﬁ%oﬂﬁﬁcg}tﬁ@@&é@ﬂ Iclgsaégfo §1§? dx(gﬂi 4. 87
S,dd gl—%l béeLﬁ?-d(odxheéﬂth‘pméoﬁgormulbﬁoQS(n H), 4.09 (dd, 1H), 3. 40 3. 32 (m

, 3.01-2. , 2. A F), 1.92-0,
28 NE - 7S iR ot R D ESEET B b Sl bectRple dosage 1R oy

8.02(d, 1Hﬁaluc?mg7 @z(éﬁuleg-'fﬁbletz - &R Hons2Hill aqueodd suhpésidhs, EbPersidns3bnd’. 32 (m  1H),
6.01 (s, 1 Y400 (dd. 1K), 4.78 (dd. 1), 4.59-4.43 (m

gH) g 35-8»9 uzsnf( n‘hﬂﬂpe ¢gpe 0 @hle%cqrwaonlm;ed carigers ipelpge %%’ftosmjld cangIgh- 45 (n,
1 ol M nilz 909.3
(Wﬂ) ﬁ%’%é&%‘fg%g" %He ‘{‘m%@mte 8.1 Iogggqlpgg)m 16 (d. 1?1)Z 7.67

(d, 2H), BAdedniftratidn (my caq::sulfﬁ)fomﬁ ueﬁu( @lluemﬂ)lncl@deﬂict %y, andidyied SoRAtACHLO (m
1H), 4.87

3 71-3. 42 Crll %:gi ds Gésp%gblégsgdf e%rﬁ?lsfl%th)ar 7@41@1?152}%4%01' %%%}ﬁ_%()?%& % c%(l;_xj)t
1. 95- 0. 81 chiirbe §u§b9nded or dissolved in an oily phase combined with emulsifying or suspendlng
10 agents. If desired, certain sweetening, flavoring, or coloring agents can be added.

A nasal aerosol or inhalation composition can be prepared according to techniques
well known in the art of pharmaceutical formulation. For example, such a composition
can be prepared as a solution in saline, employing benzyl alcohol or other suitable
preservatives, absorption promoters to enhance bioavailability, fluorocarbons, and/or

15 other solubilizing or dispersing agents known in the art.

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
HCYV 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 cach 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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5Conpound 30: MS: iniz. 906.3 (M+1): 11-1 NMR (CDC13) 6 10.18 (s, 1H),
8.62 (d, 2H), 8.25 (d, 1H), 7.78 (d, 2H), 7.70-7.61 (m 2H), 7.55-7.46(m
IH), 7.01 (1H), 6.18 (1H), 5.71 (q, 1H), 5.12 (d, I111), 5.02 (dd, 1H), 4.77
(dd, 1H), 4.64 (d, 1H), 4.53-4.43 (1H), 4.31-4.18 (m 21)" 2.83-2.44 (m
3H), 2.28 (q, 1H), 1.95-1.22 (in, 23El), 0.83 (s, 3H). 10Conpound 31: MsS:
mz 907.3 (M +1): 1H NMR (CDCb) 6 10.39 (s, 111), 8.57 (d, 2H), 8.05 (d,
1f1), 7.77 (d, 2H), 7.42-7.26 (m 3H), 6.15 (s, 1H), 5.69 (g, 1H), 5.29 (d,
1H), 4.96 (dd, "[tlﬁﬂéi)comﬁoﬂxﬁis(o@%lb &Wnnoﬁ c@é’crfbe@@bc(v@callb& prefinffarfly ddedddd 3H) ,
291264(m3%2625w&, 2.22 (m 2H), 1.89-0.96 (m 23H).
Conpound 32t theiseifippoy Bgsapng lpfecmwbkale ey yssay (5e¢ Exapgles 268 8. 60 (d,

15211), . gr—% o Bti2hats, @ dHy 7. 20

(s. 1H, 6?1%@%@?) n:!il_?x_% %gﬁégéo?bcf/ le&g@xﬁg&zég { Bni g!? 1957 Otﬁ% &Mod%%l 471

g-Z]H) 2H) , Olshlqg)lbelhpﬁaﬁel(tgmghgozd:@fOrﬂlrﬁﬂ’-%lmﬁl theprt3H) | 2 27d( qé 1H), l |97 é5:2%13( m
S : ound .33:

(M+15; 11-1 NW% Eﬁﬁéics‘jxa%‘l’%ﬁ .b%g’]w( 4 E'}ol% ?Onét.'?go a%fgn}e@%ﬂ?usggﬁ%e (aHCII nétH) 8. 08

g- Ei) 1;') 65Zm517at1(/é1 of t%H}emaZn&?n?t%ﬁxs(c[ﬂsut%hﬁ)x any WBQWEa@&V(ede%&I)t ,fufih@5 20( 5,

1H). 4.21€ iﬁbe@ﬂelmlt lzlhyhe@d zhiat ge bk?sllhl)d m%hfs%“f Qanﬁlbase%on fﬂ%%lwné’&rem&

1.95-1. 20 res a MI1-1
11-TNVR ( CD[CI%L%‘)%% c Qlt%eﬁﬁon t%H)s fullest exter(r;om §§(ﬂm3 %’ﬁad llléa!)n% 9@2136@0 a. 21 )

7.65-7. 501r(q¢rpozmdb}?ft‘i@!@l@@d“@t)@ﬂ“@?@? (s 1H) 6.18 (s, 1H), 5 72 (q, IH,
5.15 (d, 1H), 5.05 (dd, 1H, 4.77 (dd, 1H, 4.65 (d, 1H), 4.29-4.10 (m
252H)% 3.78-3.52 (m 2H), 3.23-3.03 (in, 21-1), 2.79-2.85 (in, 2H), 2.56
(brs, 1H) Ex2mglé (:qSydthdsis df 98-AyclPrépanc2Bhylati®8arbenyl3H) 5-dioxo-18-[2-(4-

triftuoromethyl-phenyl)-benzo[4,5]furo[3,2-d]pyrimidin-4-yloxy]-3,16-diaza-
tricyclo[14.3.0.04,6 Jnonadec-14-yl} -carbamic acid cyclopentyl ester (Compound 1)
Compound I-3 was first prepared from commercially available 1-z-
15 butoxycarbonylamino-2-vinyl-cyclopropanecarboxylic acid ethyl ester via the route
shown below:

\\ I/

H O
>|/O\[rN £ O/\ LiOH X T HZN V
o MeOH/THF HATU, DIPEA, DBU
DMAP, CH,Cl,

,\.\§’ soc HaN g O:§”O
N —2 77 . YN
>°Y ; v ; v

1-3

To a solution of 1-z-butoxycarbonylamino-2-vinyl-cyclopropanecarboxylic acid
ethyl ester (0.34 g, 1.3 mmol) in THF (5 mL) and methanol (5 mL) was added a
20 suspension of LiIOH (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 (CDCl3) 8 10.35
(brs, 1H), 5.84-5.71 (m, 1H), 5.29 (d, J = 17.4 Hz, 1H), 5.12 (d, ] = 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).
34



Conpound 35: MS: M1 894.2 (ML+1): 1FINMR (CDC13) 5 10.45 (s, 11-1), 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 (g, 1H), 5.03-4.84 (in, 4H), 4.24 (d,
1H), 2.95-2.47 (m 3H), 2.38 (q, 1H), 301.94-1.11 (m 25H), 0.85 (s, 3H).
Conpound 36: MS: nfz 889.3 (M+1): 1FINMR (CDC13) 6 10.26 (s, 1H), 8.47 (d,
2f1), 8.07 (d, IH), 7.65 (d, 2H), 7.57 (s, 1H), 7.55-7.42 (m 2H),
7.38-7.27 (m 2H), 6.82 (d, II1), 6.62 (d, 1H), 5.63 (dd, 1H), 615(5

(15% %_;33 (2q79|}gg<%mtlc§h %Q&&gw}dlg% (0. % g% olfggl(iﬁ?gazaﬁer%irga%ﬂ f‘gl)

311) IIS;GFrﬂlmmmih)ameBn hexdfh;o&ﬁﬁhcﬁphettlf mthandrkinNVR(SDC1 3)74€, 10. 16 ’(s

. 7 17 4 &gl andaig tonioveaiggat & e 0106 mbiofdn FChBO MG 4o 11y

;.1H§57 (2d23 ;g{g&d at‘]rfﬂ)?ltérﬂ rat%@forﬁbhéﬁ-r fdﬂow%dé'ﬁﬁ)sl(ow‘ladﬂ&dm él?_,i)l 517?0(2 681(2:’_1')
rs 1N

0.78 s, 3Mylopropancsu e, IVSnmﬁDzdl%BmBV’(emﬁ’]@?)me 414! RIR (CDcTs) 6
sa7 5 %nldim?k&)g)ﬁjfi(g%f%’%%cy(c% 3 Of]‘%deéglefgh 85 ef 1. ] Hf%o%g‘yég Nt )2H) 5.71
Sf qﬁ_leD 6155QIjJn(11§|-€|; Aﬁé_rzlt); mﬁtcﬁm fackdyre oy | stlme;zﬁ 2r()<a51n tqm)erétmeé)?ve(rbg},g '[EIQ_H) e

. -4, I N

1.98-1.19 sglgf%waféﬁ)]oveél \@écr vac&\g%l‘) %E%i‘eégiuﬁ Wiliptlgﬁédlass&@ gel COIE;Bm g nd 39
?/B M z 9QBroda{ddraph);to Eile LomPd KDDL SB) g,66%0). MS(IQZ 35!3-@ (M8+283; (I»gL;H\/?ls-i) 1|8—|) 15
55210, {EpCLASaGbbelths () 51 (D 40 by~ 4788 146 (bt (02 b (at
m) f ggiﬁl)gzj()iﬁlssvi‘&' %51) 3. 1@92 ?%81%21(}?9 1%‘-)1 882(1:521}1% 27 (s &%H?H)% ?8é9w(5q o
866. 3 (I\/Il{iﬂl)tH)llzB2Nl\R (rmcHJB) lﬁlm(ﬁwlﬂs 1H) 8.37 (d, 2H) 7.91 (d, 11-0,

o e Ml O
1H), 4. SOS@ODQO(ng 2 B)mmal) QﬁmBHﬁt@mbBﬂauﬁH Aft2r thd rc(aﬁtmrﬁﬂnﬂ:@turezvag@eﬂlq;ed 1H),

1.80-1.15 .
R (SCDC:L@ léloﬂy M‘Epl(lg’l nd §bfj12 ‘gassrfm(oae gf?d%??fgcuﬁr]h e'resl l{ezw assgtrzltu%atgzM +1): 1H

from pentane and filtered to give intermediate I-3 as an off-white solid (0.32 g, 91%).

MS m/z (M™+1); "H NMR (CD3;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), 245 (dd, J=17.4Hz,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).

25
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2H), 8.16 (d, 1H), 7.85 (d, 2H), 7,65 (s, 1H), 7.58 (d, 1H), 7.41-7.37 (in,
1H), 6.14 (s, 1H), 5.59 (g, 1H), 4.99 (dd, 1H), 4.80 (dd, 1H), 4.62 (d,
1H), 4.57 (d, | H), 4.45-4.37 (n, 1H), 4.17 (dd, 11-1), 3.75-3.65 (m 2H),
3.60-3.48 (m 2H), 2.80-2.45 (m 3H), 2.24 (q, 111), 1.89-1.41 (m 20H), 0.8
(s, 3H). 30Conpound 42: MS: mz 907.3 (M/+1): 11-1 NWR (CDC13) 6 10.20 (s,
1H), 8.43 (d, 2H), 8.10 (d, 111), 7.65 (d, 2-11), 7.60-7.55 (m 2H),
7.39-7.35 (m 11-1), 7.25 (s, 1H), 6.05 44 (s, 114), 5.98 (d, 111), 5.66
(q, 1H), 4.93 (Qbaapold) | whs pRpheid vialihl rorde Swh bev:m 211), 4. 08 (dd 1H),
3.78-3.60 (m 2H), 3.21-3.11 (m 211), 3.81-2.43 (br, 3H), 2.19-2.05 (n,
211), 1.85-1.09 (m ol9H), 0077 (s 3H) ConpouRd. 43: NB: niz 890 3 (M-11):
1FT NMR (CDC13 6 (i 8.56intd, 52 (d, 11-1), 8.14 (s,
1H), 7.68 (d, ’N7 %28 +7. 41 Cgrﬁhwz .40 (s, 111), 6.18
(s, 114), 5.63 (q, 'TH), 4. 95 (dd, 4.78- 62 (rn 29° 4.44 (d, 111),
4.16 (dd, 111), 169-2.44 (m 311), 2 24 (q, 1H) “1.98-1.15 (cm 1511), 0.79
(s, Corrpound 44: MS: mz 879.3 (M +1); '"H NWMR (CDCl 6 10.22 (s,

111), 8.59 (dC .8.22(d, 1H), 7. ?3@ 211), 7. 75@/ 211
7.48-7.42 (n, 1 (s, PPFY, € 5,71 (q,
1H), 5.02 (dd, 1H)N. 4G (dqeﬂu;ho 4 60- A BRM Mel "1H),
2.79-2.45 (m 3y, &.21 (g, 1H), 1.96-d 075(m 151 uOK]DMS% (s, 911), 0.82

(s, 311).
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Conpound 45: MS: mz 933.3 (M +1); 111 NWR (CDC13) 6 10.22 (s, 1H), 8.56
(d, 211), 8.19 (d, 1H), 7.88 (d, 211), 7.69-7.42 (m 311), 7.19
(s,6.81-6.62 (m 4H), 6.11 (s, 1H, 5.68 (q, 1H, 5.00 (dd, 1H, 4.77 (dcl,
1H), 4.55 (d, 2H), 4.41-4.12 (m 2H), 2.82- is2.42 (m 3H), 228 (q, 1H,
2.01-1.11 (in, 1511), 0.83 (s, 1H. Conpound 46: Ms: mlz 891.3 (Ml);
11-1 NMR (CDC13) 6 10.34(s, 111), 8.35 (d, 2H), 7.94 (d, 1H), 7.66 (s, 111),
7.62 (d, 2H), 7.54-7.46 (m 211), 7.22 (dd, 1H), 5.93-5.84 214), 5.61

Elqb41(1321 11H)92 A Qﬁutlo]n]élf)&-%rﬂmgK)eﬁﬂﬁmaﬁﬁl&arbcﬂ(y%ga&ﬁi lfii)mildé)(l 0f. _}}‘7411'_1'%@1)( m _1|]'-|) -
(n, 2414) ang p%?,lldl(ls(l 2O3H).26 mmol) incdHp Gl uwas ed gi QOCSFBY Q it IQ}he 1H e

CDC13 111 ; 7. 66
E d, 21)1) %SQ‘Z'}% Sgﬁmﬁ‘i B SL?W a‘{“&g 45%@‘0”% %%1 }’gﬂz"%t%hlorgd g@ 4% 111) 4. 94
( dd 114),7. 14m7n?>1)( Mhed e, tedhp&htucdrwaslibispd tododth téelperdthiy anddh ﬁm(t[l’te wh), 3.72
s, 3 2,91 2.39 3H),, 2. 25 , 1 1.96-0.82 (n,
(1511) . 2551 f&‘ﬁ 2%‘8 A]*%\?thq s,qﬁvegb\ga gﬁwaﬁnde&ﬁ%@%@ﬂ@fssheée%% ( g 1H),
8. 44 (d, %b‘ﬁd wis ddleb@d, wddhed \ZitﬁZV&(ér nandBalﬁl)drlezl t5 iefdn-4 1149 g64@73(1918 111)

6.04 (s, 111 1H), 5.12 (d, 1H), dd, 111), 4.7 8 (m
2H) , £134 §)349_Lil|)(Mﬂ1()20(5?1 1H), ElOO (H)m 111) (2 95 (s, 3H), 2. 93(§n

4115'? NN g . %)stlﬁ?leéﬁ (3@164 H) 5, #5 abndifland!?N Naokt Q4182 HedgH) - Compound
(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 (POCI5)
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 MgSOQy, concentrated, and crystallized from CH,Cl; and #-hexane to
give compound 1-6 (1.49 g, 82%). MS m/z 348.8, 350.9 (M +1); "H NMR (CDCl3)
0 8.70 (d, 2H), 8.34 (d, 1H), 7.82-7.75 (m, 4H), 7.57 (ddd, 1 H).
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 I-6 (0.81 g, 2.3 mmol) was
added slowly at 10°C. Stirring was continued overnight. Todomethane (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% HCl
aqueous solution and subjected to extraction with methylene chloride. The organic layer
25 was dried over MgSOq, 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
(CDCly) 8 8.63 (d, 2H), 8.28 (d, 1H), 7.80-7.74 (m, 2H), 7.70 (d, 2H), 7.51 (ddd, 1 H).

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

SOCl,(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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Conpound 50: Ms: raiz 806.2 (N1+1); iff NWR (CDC13) 6 10.47 (s, 1H), 8.77-

8.53 (m 211), 8.19 (d, I11), 8.13 (d, 1H), 7.73 (s, 1H), 7.53-7.30 (in,
2H), 7.26-7.18 (m 111), 6.07 (s, 1H), 5.70-5.40 (m 211), 4.98-4.61 (m
211), 4.40-4.03 (m 3H), 3.47 (s, 3H), 2.95-2.90 (m 111), 2.87-2.50
(m 311), 2.20 (dd, 1H), 2.10-1.86 (m 3H), 1.61-1.08 (m 511H), 0.96 (m
1f1). Compound 51: Ms: nilz 822.3, 824.3 (M +1); 114 NWMR (CDCl3) 6

10.42 (s, 111), 8.69-8.44 (m 3H), 8.34 (d, 2H), 7.65 (s, 1H), 7.42-7.30

(m 3H), @u%n(@n wltH)‘llteP'éd Pgi%e d8mpdind 218 as afk o HlwHitdI o (0 BH)g, 98%SOMKE. 03 (m
314), 3.42 % 84(s, 111), 2.72-2.50(m 311), 2.22 (dd, 111),
2.19(m 3Wz4i854 +7B (m 11H). ioConmpound 52: MS: tnlz 774.2 (M+1); LH

NVR (CDC13) 6 Jlfglia?‘%%,lu(t@n X%%}:?AO%% (?ﬂﬁ%f(? ﬁl‘?ho(lfnl h%lr %be&o&ﬁz&l@ (Hé%g:%: 8.18 (d,

111), 8.06 (d, 7711 1H),
6. 04 ( d 1)14]1)g, 35 o) (ABh g, B9 Aitnd) &}81 :( nbutmm)a;bdaytaﬁumo 6dn-Bicnpicatidl)

4. 52- 2 3- -3, 60 0 411), 1.98
(s, 3? 1), (g%é g%étf“‘(lﬁi éﬁﬁ‘( % 8%31‘%? kaféwaba ém(Mﬂ%
Conpound SdbthyMaorpablide(nNaads1, 3. 078§JE %bl)EAJﬁer sdﬁ#\l\ﬁefrﬁ@(ﬁl@l): nfixtlde ¢és (s, tH),

8.28-8.19 (m 1E1), 7.98 (s 88-7 m , 7.63-7.39 6H) ,
6.07 (s, gﬂcensat undgr zmcuglﬁa Bﬁfeﬂlﬁu‘@‘@aww@eér‘w é'l?%t)%el 04’? g, og(En n, l?:DI—I),
3.37 (s ma ; 5 / Q, I\/[L+1 11.1
i S gty Sk TR CoroUng BoMIR M s (0B, (ML) 11,1
(m 211) 7.567T9 amlwlpnofmpomdw (] gllﬂ)mmsl)wTHﬁr(ZO waS@dé@M 69 (br,

2F1) ’!Ql 5 48(541\/1971%&;?5 73%22 g c(l %‘% rolg_%t-el%pgrg}tuges‘ Af’%@sﬁn‘gd g@ergrgﬂz t}(é“ 11H),

1.99
reaction mixture was neutralized by 10% HC]l 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,

15 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,Cl; (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);
"HNMR (CDCLs) § 10.24 (s, 1H), 8.61 (d, 2H), 8.26 (d, 1H), 7.77 (d, 2H), 7.73-7.64 (m,

20 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

25 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 I-12 (30 mg, 31%). MS: m/z §93.3 (M +1); 'H NMR (CDCls)
§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,

30 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,
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Conpound 56: MS: nfz 839.3, 843.3 (M +l): 1H NMR (CDCI3) 6 10.27 (s, 1H),
8.24(d, 111), 7.89(d, 111), 7.63(d, 111), 7.56(s, 1H), 7.52-7.40 (n, 2H),
7.14 (brs, 1H), 256.08 (s, 1H), 5.69 (g, 1), 5.30 (brs, 111), 4.97 (dd,
1H), 4.74 (dd, 1H), 4,46 (d, tH), 4.40-4.22 (m 111), 4.13-4.08 (m 1H),
3.36(s, 3H), 2.99-2.05 (m 5H), 1.90-1.10 (m 1511), 0.99-0.88 (n, tH).
Conpound 57: MS: miz 827.2 (M41): 1H NMR (CDC13) 6 10.17(s, 111), 8.42(d,
2H), 7.84 (d, 111), 7.49-7.41 (m 411), 7.28 (m 111), 7.13 (brs, 111),

6.16 (s, 1 , Qg(d (n, 111),
4304 11 T T GRgHIA T b a1, R oo 1y
Conmpound 58i), %60\8@(&931{3 (M- Fl) Cor’rpound 59: I\/B mz 789.2 (N +1); 114
NVR (CXCL3) 6 ll%asohgtlon ojflc_:?)mpoundsl 127(30 mg, 0.034 mmol) in MeOH (10 mL) was

added 5% Pd-C (5 mg) at room temperature under N,. Then, the reaction 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 (CDCl3) & 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 (CDCl3) 8 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 (CDCl3) § 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, 1H), 1.96-0.84 (m, 15H), 1.90 (s, 3H).

Compound 4: MS: m/z 882.3 (M*+1); '"H NMR (CDCl3) § 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 (CDCl3) § 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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8.41 (m 3H), 5.17 (q, 1H), 3.40 (s, 3H), 7.81 (d, 1H), 7.59-7.42 (m 4H),
7.26 (m 111), 7.18 (s, 1H), 6.17 (s, 1H), 5.28 (dd, 1H), 4.95 (dd. 1H),
4.75 (m 1H), 4.43 (d, 1H), 4.38-4.04 (m 2H), 2.96-2.67 (m 3H), 2.60-2.41
(m 1H), 2.37-2.22 (m 1H), 1.99-0.85 (m 14H). Conpound 60: MS: mz 773.2
(M+1); NNW (CDC13) 6 10.33 (s, 1H), 8.46 (d, 2H), 7.88-7.84 (m 1H)),
7.60-7.50 (m 4H), 7.35-7.17 (m 1H), 6.20 (s, 1H), 6.08 (d, 1H, 5.72 (q,
1H), 4.98 (dd, 1I11), 4.72 (dd, 111), 4.56 (m 1H), 4.41 (d, 1H), 4.21 (m

1H), 2.94- 102.&Qhfothd §HS; dvB&422 M*w‘(lff;llHlNMR%lIﬁ@b)?é BR4E (8, 1lhD8.6 2R3 (q,
1, 198190 (m 1), 1384 (s, 3K 1 80-0.80 (m 165 Conpound
610 NS ni)BRE1B 4GNS 1), TIARLNRHR TS0 Bm 6T D06 46-6( i (m 258, 533 64 L1k, 2H)

54 0, M BB Dl 0 0T AT g gy By Bt g 4 5
4. 25-4.19 A1h-2.2Hjm, 3#1)95:93-19%5 (a1 HdHLH) (s, 2HZ8-78-A23 (m158BH), 2.44 (s, 3H),
52, W 5 satosromid 1yNSha SR ot dutaicBan e oangs T bl o™
2H), 8.15(d, 1H), 7.71 (d, 2H), 7.62-7.37 (m, 3H), 7.16 (s, 1H), 6.08 (s, 1H), 5.71 (q,
1H), 5.25 (d, 1H), 4.96 (dd, 1H), 4.75 (dd, 1H), 4.44 (d, 1H), 4.35-4.09 (m, 2H), 3.34 (s,
3H), 2.96-2.71 (m, 2H), 2.57 (brs, 1H), 2.28 (q, |H), 2.08-0.87 (m, 16H).
Compound 8: MS: m/z 849.3 (M'+1); 'THNMR (CDCl3) § 10.54 (s, 1H), 8.45 (d,
10 2H), 8.06 (d, 1H), 7.71 (d, 2H), 7.57 (m, 3H), 7.35 (s, 1H), 6.28 (d, 1H), 6.04 (s, 1H),
5.71(q, 1H), 4.96 (dd, 1H), 4.67 (dd, 1H), 4.47 (d, 1H), 4.45 (brs, 1H), 4.11 (m, 1H),
2.92-2.45 (m, 4H), 2.32 (q, 1H), 1.96-0.84 (m, 20H).
Compound 9: MS: m/z 880.3 (M™+1); 'H NMR (CDCls) § 10.45 (s, 1H), 8.40 (d,
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 (CDCl3) § 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, 1 H),
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 (CDCl;) § 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, LH), 5.31 (d, 1H), 4.97-4.83 (m, 2H), 4.79 (dd, 1 H), 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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H, 7.89 (d, 1H), 7.60-7.57 (m 1H), 7.33 (d, 2H), 7.17 (d, 1H), 7.05 (s,
H, 6.22 (s, 1H), 5.68 (q, 1H), 4.97 (dd, 1H), 4.77-4.64(m 2H),

2H) ,
1 1
4.33-4.17 (m 21-1), 2.93-2.74 (m 20 314), 2.44 (s, 31-1), 2.21 (m 11-1),

Compound 14: MS: m/z 766.2 (M +1); 'H NMR (CDCls) § 10.30 (s, 1H), 8.62
(m, 2H), 8.24 (m, 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), 4.98 (dd, 1H), 4.65 (dd, 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).
Compound 15: MS: m/z 893.3(M'+1); 'H NMR (CDCls) & 10.33 (s, 1H), 8.88 (s,
1H), 8.68 (d, 1H), 8.26 (d, 1H), 7.80-7.65 (m, 4H), 7.35-7.26 (m, 1H), 6.98 (d, 1H), 6.20
(d, 1H), 5.71 (q, 1H), 5.18 (d, 1H), 5.00 (dd, 1H), 4.77 (dd, 1H), 4.64 (d, 1H), 4.46 (s,
1H), 4.25 (dd, 1H), 4.15 (dd, 1 H), 2.92-2.28 (m, 4H), 2.17-0.82 (m, 24H).
Compound 16: MS: m/z 877.3 (M +1); "H NMR (CDCl;) § 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 (CDCl3) & 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, IH), 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 §99.3 (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 (CDCl;) § 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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1.95-0.91 (m 17H). Conmpound 63: Ms: iniz 903.3; 905.3 (M++1); 11-1
NNIR (CDC13) 6 10.18 (s, 1H), 8.45 (d, 2H), 8.23 (d, | H), 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, H), 4.53 (brs, 1H), 4.27 (m 11-1), 4.14
(rn, H), 2.83-2.44 (m 3H), 2.27 (q, 1H), 1.95-1.22 (m 23H), 0.83 (s,
3H). 25Compound 64: Ms: miz 787.3 (Mr1l); 11-1 NMR (CDCI1) 6 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), @oﬁrﬁaoﬁmﬂllﬂ){s ré/z6)7>3(3C{M*l|H) HN&R(CMMBI-DO%(S?EM &0 (ﬁH)

4.52 (brs, 1 4:42 (d, 111 ﬁé 2. 89-

(s 1) SHRSHST o207, SO0y 1L 78 1. (A% CLMgi) a1 Gl (. ol o HTBcd. 31

L0 0 PN Gy 0 PR o LR {2280, (5
1H), 7.253B426, 3Hn 2. 88.—-2]4)4 (b 487, AL (gl BY), 1R46B75HBR3EM tH), 5.36 (d, 1H),
514 87 (m i T NG TS cony o, Bk
2H), 8.25 (m, 1H), 7.79 (d, 2H), 7.67 (d, 2H), 7.52 (m, 1H), 6.70 (s, 1H), 6.19 (s, 1H),
5.69 (q, 1H), 5.08 (m, 1H), 4.65 (dd, 1H), 4.23 (dd, 1H), 4.02 (m, 1H), 3.05-1.98 (m, 7H),
1.96-0.82 (m, 13H).
Compound 23: MS: m/z 907.3 (M™+1); 'H NMR (CDCl;) 8 10.40 (s, 1H), 8.56 (d,
10 2H), 8.08 (d, 1H), 7.73 (d, 2H), 7.29 (s, 1H), 7.26-7.20 (m, 2H), 6.13 (s, 1H), 5.71 (q,
1H), 5.22 (d, 1H), 4.95 (dd, 1H), 4.82-4.73 (m, 1H), 4.63-4.51 (m, 1H), 4.33-4.06 (m,
2H), 2.96-2.51 (m, 4H), 2.53 (s, 3H), 2.24 (q, 1H), 1.96-0.94 (m, 24H).
Compound 24: MS: m/z 916.3 (M +1); "H NMR (CDCl5) 6 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) 8 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); 'H NMR (CDCl3) 8 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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Conpound 66: MS: niz 871.3 (M+1); 1H NMR (CDCL.3) 6 10.42 (s, 1H), 8.19-
8.02 (m 2H), 7.93 (s, 1I1), 7.67 (s, 1H), 7.47-7.26 (m 3H), 6.05 (s, tH),
5.62 (g, |F), 5.34 (d, 1H), 4.96-4.42 (m 4H), 4.36-4.10 (m 2H), 2.95-2.90
(m I|F), 2.77 (s, 3H), 2.76- 2.48 (m 311), 2.35 (s, 3H), 2.30-0.87 (m

24H) . 10Compound 67: Ms: ink 875.3 (M +1). Conpound 68: TG 2379: M&:
mz 871.3 (M4+1); 11-1NWR (CDC13) 5 10.33 (s, 1H), 8.34 (d, 2H), 7.85 (d,
1H), 7.73 (s, 1I1l), 7.54-7.46 (m 111), 7.38-7.22 (m 3H), 6.12 (s, 1H),

2y a4 od ol Ppnlth (i dgvgriEndh s i Gl )

1.93-1.11 AHp 826!@) 1H® 867 (dS?H1573611)7 4COAPLHINd.08 95, mﬁ,s 61 ¢q, 860, 321- M19F1)

Conmpound 70: )H7 % 3]I_(I 111 8 09 (s,
3 TPOU0E (@ 1k S Be A 66 1) TH. B () Ao DL o n g7 > 88 (.
}1 ). 2 i%zt(lﬁ]ﬂif)v 97311169}1?%911&")13( @é) (z@@ (211'#3) 165%3814(11{3(179? 214)

1.92- 88(% (m IIbhﬁJ)ounc(B{BrﬂdSnd/szW HMMRZC@@M@IQML 31)1)66md36 (s,
I 7o 3 6

6 o1 (o 885 eh Thy P o 287 2P b g g0 55 on Grdos iy, 1y
gH;:S (d J(tBI 54.143; H{pglér(m 1211)502(&171H$ 4‘B7H)dd H{)286@5{d ﬁm4;38%?§ ?fm(lgn

2.
s (1) 54% 4398@@ & 2ty 2 S32.48.(mr n e T 1956624 . T4, 003 s 7
(m 3H), S, 7.06 (d, 1H), 6.10 (s, 1H), 5.70(q, IF), 529(d
111), 497H?dd 1H) 479467(m 2H), 4.18-4.04 (m 2H), 3.94 (s, 3H),
2.954@. 57 (m 8bohpouRl 218 M$, m/E1907.3XMH 0. BNNIR (C2EH)).S 10. 39 (s, 1H), 857CCdnpound

73 M rghg B8P3 21 MY . b, YR AERCERN 81340 3. (Se0 (e & AP,
1H), 4.96 (dd, 1H), 4.78 (dd, 1H), 4.63-4.56 (m, | H), 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 §95.2 (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, IH), 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 (CDCl;) § 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 (g, 1H), 5.15 (d, 1H), 5.05 (dd, 1H), 4.77 (dd, 1F), 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 (CDCl3) § 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 (g, 1H),
30 1.94-1.11 (m, 25H), 0.85 (s, 3H).
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308.96(m 211), 7.85 (d, 1H), 7.56-7.26 (m 4H), 7.05 (d, 1H), 6.19-6.15
(m 2H), 5.71 (g, 1H), 4.96 (dd, IH), 4.74 (s, 111), 4.53-4.42 (m 211),
4.19 (d, 1H), 3.93 (s, 311), 2.91-2.20 (in, 411), 2.10-0.82 (m 1911).
Conpound 74: MS: m'z 861.3 (1\11);:NWR (CDCI3) 5 10.42(s, 11-1), 8.39 (d,
2H), 7.81 (d, IH), 7.50-7.26 (m 3H), 7.00 (d, 211), 6.05 (s, 1H), 5.65 (q,
1 H), 5.21 (d, 51 Fl), 4.95 (dd, 1H), 4.84 (dd, 1H), 4.68 (d, IH),
4.21-4.07 (in, 211), 3.90 (s, 31-1), 2.90- 2.45 (n, 4H), 2.22 (q, In),

1.98-1.20 (m ound 34: :‘Mgsm/z%3g499 0H8r4M(ancD(31H)8 1026 (s 1@W@d 75!
MS: mz 887.3 éM VR ( CDC13) 10 3313& 11 ‘Z 8. 38; § , 111),
7.61 (s, 12H),8.97 65170 AB6Y (o 2HMH)7, 5745367 7 26- 14 2(m, 2H, 7.38- @127(@ 2@11,16) 26.07

(o 11y JoginlSuatilmys Ayl S”@Sf%ggqé%**%%94<%%?91ﬁ‘?d4%%@591‘1" 4
214), 1. 9Gm] 2R 4(47 (d22H), 4.10.(92-161)7B7¢-M424h, I}), 203nGooUHY 176-1.MB(mpm 7, 903. 3,

905. 3 (m+ ound 77: Ms: miz 887.3 (Mr+1l). Conpound 78: MsS: nmilz
883. 45(T\d%’9 OC%T@ ﬁ%? (CDCI3) 6 10.19 (s, 1H), 8.46 (d,

Compound 37: MS: m/z 837.3 (M*+1); "H NMR (CDCl;) 3 10.16 (s, 1H), 8.48 (d,
2H), 8.11 (d, 1H), 7.69 (d, 2H), 7.58 (d, 2H), 7.36 (dd, 1H), 7.17 (s, 1H), 6.15 (s, 1 H),
6.04 (d, 1H), 5.64 (q, 1H), 4.94 (dd, 1H), 4.67 (dd, 1H), 4.47 (dd, 1H), 4.41 (d, 1H), 4.12
(dd, 1H), 2.78-2.68 (m, 1H), 2.43 (brs, 1H), 2.22 (q, 1H), 1.98-1.64 (m, 7H), 1.53-1.11
10 (m, 12H), 0.78 (s, 3H).
Compound 38: MS: m/z 863.3 (M'+1); '"H NMR (CDCl;) § 10.52 (s, 1H), 8.38 (d,
2H), 7.92 (d, 1H), 7.88 (s, 1H), 7.65 (d, 2H), 7.58-7.52 (m, 2H), 7.35-7.21 (m, 1H), 6.19
(d, 1H), 5.92 (s, 1H), 5.71 (q, 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).
Compound 39: MS: m/z 908.3 (M™+1); '"H NMR (CDCl;) § 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, 1H), 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 (CDCl;) § 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), 443 (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, 1H), 6.05
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15211), 8.25 (d, 111), 7.62 (m 211), 7.46 (m 111), 7.04 (d, 2H), 6.96 (s,
IH), 6.19 (s, 111), 5.73 (g, 111), 5.15 (d, 111), 5.02 (dd, 111), 4.77 (m
1H), 4.58 (m 211), 4.30 (m 111), 4.15 (in, 311), 2.79 (n, 211), 2.54 (m

111), 2.26 (q, IH, 1.92-0.83 (m 2611), 0.83 (s, 3H. Conpound 79:
M5: nilz 869.4 (M-F1); 1H NWR (CDCI3) 6 10.36 (s, 111), 8.44(d, 211), 8.24
(d, I11), 7.60 (m 2H), 744(|n in), 7.04 (s, IH, 7.00 (d, 211), 6.16
(s, 111), 205.71 (q, | , 5.21 (d, IH), 4.97 (dd, 111), 4.74 (m, |H),

226 (m (eI rfﬁ)ii%ﬂ GBS AT a2 Yl (. AhduroimoRtD) .
§82147( :I\))/Igl-ﬂfld,)lﬁzlﬁw\lmo((@ﬁﬂﬂ,ﬁ Bl- 1@1612((1122}?1)18[)8';-2%434(:&;(3(7]11), %.w-,z.l(ﬁj (@3 éﬁ%o |( dFt ),
S, , . , , . )
111), 61%9(3&05')@%1%5 9%9&“ é%&(n 411), 4.41-4.22 (m ?11) 4.15-4.08 (n,
111), 2 96- 66&%%&@%)15 @z%%%(ﬂ?mgﬂmk&%é@&mmél)m JBCngO 87

(n, 2911). npound - Ms: rrilz 13) 6
10. 315( s, 2|H91)828(d42HQoﬁ 142(3,1)H) 8.631d,(2H), 1.58Y7, 417(n5¢H7 72%1 (smlea)40 (®. 02 (d

478" .54 S A 11535 G D 65 @iy Pogls) o tin, 240 BP3 TG Dy

2.26 (q, 11)2.6220Q3«th, 2H), (2m4 @91111)) 1.98-1805 (ns,,158H)0.78BGCoHpound 82: NMS: n1 z

915.2 (M +1 1H NVR : . 1 17.74 111),
2122 Nk Epmpotnyd S8 NS mBS AN 1 b R CDGs 17T ¢ 1t ey 146

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), 6.20
10 (s, 1H), 6.16 (d, 1H), 5.71 (q, 1H), 5.02 (dd, 1H), 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: m/z 933.3 (M"+1); 'TH NMR (CDCls) § 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 (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); 'TH NMR (CDCl;) 5 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 (CDCl3) § 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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I1i), 4.98 (dd, 1H), 4.76 (dd, 1H), 4.71-4.48 (m 3H), 4.39-4.08 (m 2H),
2.85-2.42 (m 3H), 2.31 (q, 1H), 2.03-1.24 (m 29H), 0.80 (s, 3H).
Conpound 83: MS: miz 901.2 (M+1): |HNMR (CDCL3) 6 10.42 (s, 111), 8.46 (d,
2H), 7.82 (d, |F), 7.54 (dd, 1H), 7.42 (s, 1H), 7.32 (m 1H), 6.98 (d, 2H),
614 (s, 1H), 55.65 (g, 1H), 5.33 (d, 1H), 4.97 (dd, |F), 4.76 (dd, 1H),
4.71-4.50 (m 3H), 4.41-4.08 (m 2H), 2.93-2.42 (m 4H), 2.31 (q, I1i),
2.03-0.80 (m 29H). Conpound 84: MS: nmiz 885.3 (Mr1):NVR (CDCL3) 5 10.26
(s, 1H), 8.42 (c%mp%hads@ MS: &Qso@d)(M'MWH(NMR?(IdDCM Ho 40d, 1A}R8.777. 22 (s,
1H), 7.01 (d, 2H), 7 (s, 1H), % 16 (d, 1H). 4.98 (dd, 1H),
4.75 (dd, 8158)(m, 2H6,28 (9@1 1HH)8134d3§:‘l)47c7 ¢ nhH)27H§3 -TBOABHY, U26-T e (ki) , 2. 32

i 025 (e O 1037 e O s, Py G Mo st 'S

6 10.41 (995121@1() (m81HI)926(212ﬂ)](ﬂﬂ,)SH),&Z.ﬂB(C(dle)LB)IO 178(95n,(2ﬁ),,|116|1)1 0F(n61- 7. 41

(m 4H), 95( 6.12 (s, 1H), 6.04 (s, 2E), 5.67 (g, 1H), 5.35 (d,
| F), ﬁ97léH 0 )77 (dd, 1H), 4.58 (d, 1H), 4.36-4.11 (m 152H),
2.85-2.43 (m %%Pnloom?d Al Mg m/tik2 318983 2 (WNWCD@I@SIO&7 (s°>111=i0
Conpound 87: tn/z 869.2 (M+1); n NWVR ( s, 1H), '8.17 (d,

111), 7.9%.60¢k. 441(111)3H)78 88 (d, H) 113 (571 BB-T72323Q fm %H) 3 06 (ea )d3. TS 6. 02
(55 1008 T A R S S8 8 Ay oS Mot o8 (00
24H) . 20CoAp@ANd88t HVB:191inz 38H8. B-¢. M8 fi) 1 1F).
10 Compound 52: MS: m/z 774.2 (M"+1); '"H NMR (CDC1s) § 10.33 (s, 1 H), 8.65-
8.58 (m, 1H), 8.46 (d, 1H), 8.18 (d, 1H), 8.06 (d, 1H), 7.46-7.38 (m,3H), 7.19-7.11 (m,
1H), 6.13 (s, 1H), 6.04 (d, 1H), 5.66 (dd, 1H), 5.27-5.08 (m, 1H), 5.07-4.67 (m, 2H),
4.52-4.39 (m, 2H), 4.13-4.09 (m, 1H), 3.62-3.60 (m, 1H), 2.95-2.10 (m, 4H), 1.98 (s,
3H), 1.90-0.81 (m, 14H).
15 Compound 53: MS: m/z 825.3 (M +1).
Compound 54: MS: m/z 805.3, 807.3 (M™+1); "H NMR (CDCl;) § 10.46 (s, 1H),
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 (CDCl;) § 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); 'H NMR (CDCl;) 8 10.27 (s, 1 H),
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, LH), 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 8§27.2 (M™+1); "H NMR (CDCls) 5 10.17 (s, LH), 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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Conpound 89: Ms: 111/Z 882.5 (M4+1). Conpound 90: MS: rniz 910.3 (M4+1); IH
NVMR (CDC13) 6 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, tH), 5.39 (d,
1H), 4.96 (dd, 1H), 4.72 (dd, 111), 4.63 (brs, 1H), 4.55 (d, 1H), 4.41-4.04
25(in, 211), 3.42 (q, 4H), 2.80-2.42 (m 311), 2.32 (q, 1H), 1.98-1.17 (m
29H), 0.83 (s, 3H). Compound 91: MS: mz 896.3 (1\.4-"+ I); NWR
(CDC13) 6 10.46 (s, 1H), 8.33 (d, 2H), 8.21 (d, 1H), 7.62-7.43 (m 3H),

7.43 (dd, 1 5.65 (q. 1H), 5.39 (d, IF
4.93 Edd 1;)') @“% ‘%&158 %%MZ%%%%H)M . 4 5E°,q(d H)lH), 4. 4% 4. 05)(m

2H), 3.43 (q AdmpoRn®89: MB2m/(zA8I RN +12. HENM&(CD@;) 210139 G, BY), §rh3- 29H) .

.36 (a2 ma B TR B F0ngds Coedliy hoopn ). GG U ey ke 1
LllHég 2 ég 5(1@ (qlﬂﬁ)f 25,28 (dd 91@2(4319'5 (cﬂeﬂﬂ) 417757(n{,dﬂl,) 443, 114; 6123844é 82 ((IﬁmzH)?H)
Conpo&ind 93{(? (VSRR 9@ 2@175(m3H9,12760¢° GM(ml H) %Eﬁ&g (@6@03 98-0 1&?&% (s, 111),
8.38 (d, g%@_, 8.22 (s, 111), 7.59-7.34 (m 5H), 6.13 (s, 111), 5.70 (q,
1H), 5.29 (d 1H),
Compound 60: MS: m/z 773.2 (M™+1); '"H NMR (CDCls) § 10.33 (s, 1H), 8.46 (d,
2H), 7.88-7.84 (m, 1H), 7.60-7.50 (m, 4H), 7.35-7.17 (m, [H), 6.20 (s, 1H), 6.08 (d, 1H),
5.72 (q, 1H), 4.98 (dd, 1H), 4.72 (dd, 1H), 4.56 (m, 1H), 4.41 (d, 1H), 4.21 (m, 1H), 2.94-
10 2.90 (m, 1H), 2.80-2.77 (m, 1H), 2.55-2.52 (m, 1H), 2.23 (q, 1H), 1.98-1.90 (m, 1H),
1.84 (s, 3H), 1.80-0.80 (m, 16H).
Compound 61: MS: m/z 845.3 (M +1); 'H NMR (CDCl3) 8 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, LH), 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 (CDCl3) § 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, LH), 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 (CDCls) § 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), 442 (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).

30
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54.98 (dd, 111), 4.78 (dd, 1H), 4.62-4.55 (m 211), 4.35-4.08 (m 2H),
3.04-2.96 (m 1H), 2.80-2.43 (m 311), 2.25 (g, 111), 1.97-1.20 (m 29H),
0.81 (s, 3H). Conpound 94: MS: mz 867.4 (M+1). Compound 95: Ms:
rniz 881.3 (Nl -+1); 11-1 NWR (CDC13) 5 10.31 (s, 111), 8.41 (d, 211), 8.22
(d, 111), 7.63-7.21 (m 4H), 7.20 (d, 2H), 6.16 (s, 1H), 5.65 (q, 1H), 5.38
(d, 10 111), 4.94 (dd, IF), 4.80 (dd, 1H), 4.65-4.56 (m 2H), 4.38-4.12
(m 211), 3.08-2.92 (m 1H), 2.83-2.67 (m 2H), 2.59-2.41 (m 1H), 2.25 (q,
LD, 198 1 0% chuBndBdins: Ay S0 ﬁ@u@m HAJAR. (COU@ITTAOR, |K:S 30 @, 881. 4
(W) ; | FINMVR ( 10. 47 (s, 1 0 (d 2H) 3 (d 111),
7.76 (s, 1111)1817Vd 621977613.L(d¢ #D),5135) (5, Hi)l24és7 ATy ) H) gl 357 (28, (ml|2|§1) 5B3 (d.

> 05,5, 23 A0 ey 3 G 1l s Sy o, Whpa 104 . d@hgad LA o, 200
1.21-0. 86 3(1)3.30.&) 3H5;Qramamml(rﬁ73ﬂ)lv538m |3H)829A50a1(>1m( ), l%no,smm, (CDCb) 3
10.30 (s, 111), 8.40 (d, 211), 8.23 (d, 111), 7.59-7.43 (m 5H), 6.98 (d,
111),56. 18603, 111), 5.65 (q, 111), 5.41 (5, 1H), 4.98 (dd, 111), 4.79 (q,
111), 4.62-4.5 7 59-2. 56
) 228 (a T g e G g
98: MS: ri2 (859H4, 1M1 ED, 76T (NW)(W)’%H&@M@ 0x(s, i), 5@ (a1, 211),

?'1(2),3 (d. % %é)(d )65 3@@%‘4@53 36410l Qg% 2@513 gggr}l,lgf_lfz%;f(% Q(H) §Z§4 (a,

2.94-2.552(4:&(%5@1) 2320( 35), 2H0,0.97 892418, (m 23H) 1.10 (s, 911), 0. 98 0. 87

(m }OH) ' Compound 67: MS: m/z 875.3 (M"+1).
Compound 68: TG-2379: MS: m/z 871.3 (M'+1); "H NMR (CDCl3) § 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 (CDCl3) § 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, 1 H), 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, LH), 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 (CDCl;) 6 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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25Conpound 99: MS: nfz 925.4 (NL+1): 111NMR (CDC13) 6 10.28 (s, 1H), 8.37
(d, 211), 8.03 (d, 111), 7.50 (d, 211), 7.48 (s, 1H), 7.01-6.92 (m 2H),
6.13 (s, 111), 5.65 (g, II11), 5.39 (d, 111), 4.98 (dd, 1H), 4.88 (dd,
11-1), 4.64 (s, 111), 4.53 (d, 1H), 4.41-4.23 (in, 1H), 4.19-4.11 (m 1H),
3.88 (s, 3H), 2.78-2.42 (m 3H), 2.26 (g, 111), 2.04-1.18 (m 3I11),
0.89-0.78 (m 4H). 30Conpound 100: MS: miz 925.4 (NI + t): IH NMR (CDC13) 6
1023(3 1H), 8.35 (d, 2H), 7.77 (d, 111) 7.48 (d, 2H), 7.38-7.22 (m

(o, 110y (1046 fac R el Bl 3531 o, 00016 (H 0 Peel Doihe 400
éosooﬁngsl(gnlﬁﬂ)mnil}%fz(mﬂm (1H) 1. 96 1 20 (m 3IH), 0.95-0.78 (mz4g|)97 .
(MTI)-l) | H NVR (68 Sﬁ‘é%\% @@%&%@41)1) EW%@@%%]PO%%&‘?@ %?I—é)d

7.59-7. 372(Hp7§1-|1d 12?1745(( sﬁ)éyﬂ) 3H$7Q)4)((152H)16|)05 (218, iasgqllﬁb S5 (d 10,

4.87 (dd, 111 r%
(m 28, SHJ)74 25@1 (H).i4, 8480kt 11D), 268((@1@)1&?1 4ﬁ79(8LéH783 (s, 2EEh 2)90-

compours 55l L02 8053, 1)yl S WS PEITGgl e, (5 113
(s, 1H), 5.61 (Gibmpbﬂlﬂld 75 Ms rﬁﬁ: 8(8dc$ (IfoI)l) 1H MUR(@IMCIDHH) 10.33 6I1HY 3. 33&01
5905 a1 2407 £k 17 e Eqteny oo RS S rhg i i 1. i S Y-
(s, 1H), 5.68 (q, 1H), 5.42 (d, 1H), 4.98 (dd, 1H), 4.75 (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).
Compound 76: MS: m/z 903.3, 905.3 (M'+1).
Compound 77: MS: m/z 887.3 (M'+1).
Compound 78: MS: m/z 883.4 (M'+1); "H NMR (CDCl3) § 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, L H),
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, 1 H), 2.26 (q, 1H), 1.92-0.83 (m, 26H).
Compound 80: MS: m/z 883.4 (M '+1); 'H NMR (CDCls) 8 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 (g, 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); "H 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 (CDCl3) 5 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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Conpound 104: MS: miz 811.3 (Mi-+1): 111 NMR (CDC.") 5 10.38 (s, 111), 8.38
(d, 2H), 8.19 (d, 111), 7.60-7.31 (m 5H), 7.32-7.25 (m 111), 6.15 (s,
1H), 5.65 (g, 111), 4.88 (dd, 1H), 4.70 (dd, 11-1), 4.57 (dd, 1H), 4.40 (d,
111), 4.21-4.05 (m 2H), 2.95-2.41 15(m 4H), 2.22 (g, 11-1), 2.01 (s,
311), 1.98-0.79 (m 24H). Conpound 105: MS: nfz 868.4 (M +1): 1H NMR
(CDC13) 6 10.57 (s, 1H), 8.37 (d, 211), 8.15 (d, 111), 8.09 (s, 1H),
7.58-7.51 (m 411), 7.27 (dd, 1H), 6.09 (s, 1H), 5.61 (g, 111), 4.98-4.79

4 4 OV (m22H -922 ¢m45
ng) H, 41H‘5 49§5dd11111) 47”6%1@ (rgd 4. 71121)48@73%%40%%” 106) 2N§é5 m%gmasz(z

(M +1); NM:% cb@l(;) 181)120033?7(1@1 I}) 08035 3H0., 8.16 (d, 1H) 7.56-7. 48

&(3.m632(H)q, KH?Z &dg‘f’zilil‘%? 1%% 2(@[ %}mg&mﬁ@% %%(i% d(S %98(‘% (58 4 11

Em ﬂl)l) &}13978”&51{—10717%(1 ﬁ{pﬂz@(saméwigm)m)zspmazm 6@(211:]?),)2 1(131
oun - ;o
N(la/R (@DCl§)656(qltﬁ)3§ 3%@ 1. 97@%%&‘ 704, 113), g% 1(4196 é‘ili)ﬂ%?‘%éé 47984é“7( m
611), 7. 3§H()52 93- h*)ztziﬁa @111) (2051 GHm), 8:082. é(ﬂ(mb'dh) 6.25 (s, 111), 6.13 (s,
IH), 5.62 ((Q, d, 111), 4.69-4,52 (n, 211), 4.42 (d, 111), 4.18
(dd, 1H), 2 95C2n@©umdr$4m m/i2. 8243qw811nHmR)(CDCls)81026 (s, lidpibp@Udd 108:

he 2 B4, Ll DB COELS) 2000 B o 1 TR ARG R 10 (O
5 77 (a, 3Hy.(qA98506dd, 1H)1) 98 dddl 8844715 (@) 111 2)62 (dh, 2H),(4B33-4.bB (m4’712? (br s,
it 8 B bl T Tt 5% A Wl 07
(M-1-1); " H NMRy %W@h@l&z@%@i{Mhﬁ 8.35- 8.25 (m 3H), 7.71 (s, 1H),
7.55-7.41 (m 411y, 7.26 (s, 1H), 6.01 (s, 1.1-1), 55.63 (q,
1H), 4.88 (dd, Cokpountl 861 MBms'z 833.2YM’ 41)5éH(bﬂ\4RmDph)@ D04 (Gor B, 3219)(cL, 4. 06
(do 110) . 111y 8,06 (d, 1), 7.95 (s, 1H), 7.61-7.41 (m, 4H), 6.92 (d, 1H), 6.12 (s, 1), 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 (CDCl3) & 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, LH), 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 (CDCl;) § 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 (CDCL) § 10.40 (s, 1H),

8.36 (d, 2H), 8.23 (s, 1H), 7.58-7.26 (m, 5H), 6.15 (s, 1H), 5.65 (q, 1H), 5.19 (d, 1H),
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2.81-2.45 (m 4H), 2.23 (g, 1I-1), 1.99-1.64 (m 411), 1.58-0.77 (m 21H),

0.51 (brs, 411). Conmpound 110: Ms: nilz 865.4 (Mt+1); 1H NVR (CDCl4)
6 10.39 (s, 111), 8.29 (d, 2H), 8.15 (d, 1H), 7.56-7.42 (in, 5H), 7.36-7.24
(in, IH, 6.05 (s, Il1l), 5.98 (d, 111), 5.64 (g, 1H), 4.87 (dd, 111), 4.69
(dd, 111), 4.55 (d, 1H), 4.42 (dd, IH), 4.04 (dd, 1H), 102.81-2.05 (in,
5H), 1.95-1.71 (m 411), 1.57-0.76 (m 29H). Conpound 111: MS: nk

881.4 (M+1); 1H NMR (CDC13) 6 10.29 (s, IH), 8.33 (d, 2H), 8.30 (s, 1H),

Tipe £ 6o (a7 1460 i%fr%f%aﬁ? 4yt B 39155 Ay, %3 G5
(ng2 11% 2(35(212%13 1&13)254((7@@2129)1) .21-3.09 (m 2H), 2.88-2.40 (m ?,lef
2,22 T2 (Ot St OB - g RGO 1300 041 117
(121) 8. 0% 3(18;(01 éﬂ)l)fﬁ)z% 5&{(3)57?& 7 ré%ﬂi) .6, 173 (éln(l}j@ 70%591@75%88&511{)' 211)6 42
4.49 Gd 93, (dd 1y, ¢dd (dd, 1H))4. 62483(121 213) (4rﬁ5 439@ (m22f@5306|296k()m lﬁ)gg 0.78

2511 , NVR (CDC13) 6 10. 34
E;n IH), )g@ﬂﬁm%}%g(@ﬁ)d%ﬂ%ﬁm é% %4(% ) 411§, 7.4)1-736 (m
111), 7.17 ((13 Cobfpoufid 34 MS:; mizH)67 4GMF11.d, 1H) 5. 68 (q, 1H), 4.92 (dd
1H), 4.73 11-1), 4.58-4.43 211 2 89-2.43 3H),
2H)22 (g, 1&1) Pn@gzﬂl %Szl\(i%mmf@ 3(M 5@3 oHé\:WBrﬁ Dféﬁ)%%c%ln%olﬁh Sf‘Mdm K

907. 3, 8. 21
E“dz TN SBH %%ﬁﬂ&"‘ﬁgi@%ﬁh@% 3(9 z(H;) 61&%1&3 ﬁ@é{(;?@ﬂg%za?w e
(d 241), 1H)GB9<(@Ld PiH), 4.88.(92, 1(f§,465-l4|)56(61 08)(438-4.12m, BHY4.QBc2.92 [p, 5 61

(da, 1) T S sr ) 2 S dh o by oF P gy ey s by %2
(m 611), (dh, 469-.038 (n, 1911) Compound 115: Ms: miz 895.4 (M+1); 11-1 NMR
(CDC13) 6 10. 4<2:m(nf)oun1dl9le) MS: m/g 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 (CDCl3) § 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 (g, 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 (CDCl3) § 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 (g,
1H), 5.39 (d, 1H), 4.98 (dd, 1H), 4.88 (dd, 1 H), 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 (CDCl5) 8 10.23 (s, 1H), 8.35

(d, 2H), 7.77 (d, 1), 7.48 (d, 2H), 7.38-7.22 (m, 1H), 7.04-6.81 (m, 2H), 6.16 (s, 1H),
51



30(d, 211), 8.01 (s, 1H), 7.55 (d, 21-1), 7.46-7.32 (n, 311), 6.13 (s,
111), 5.61 (q, 111), 5.32 (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, 3El),
2.23 (q, 1F1), 1.95-1.10 (m 32H). Conpound 116: MS: nv'z 909.4 (M+1); 1H
NVR (CDC13) 6 10.29 (s, 1H), 8.40 (d, 2H), 8.01 (s, 11-1), 7.55 (d,
2H), 7.47-7.26 (m 3H), 6.14 (s, 1H), 5.69 (g, 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 5(@((131‘91) 52128, (1), 496l dd, 1H$84180c13 (H) 432H), 1H), 822403 @i)3H), 5 2

d
PO (1. %ﬁywmﬁ%n@%{ﬂ gl or S e, A B Dg8 o . (o 21
6. 12 1 4.77 (dd, 1H), 4.49 (d, |
4. 42- 21336 (H)m ?ﬁ’i)%(}g“d !36 %}‘dg 2(/?)%1461(@5 1H), (2 84- 2H)46 (m 4I(—I) 2H)16 (g,
1H), 1.95-0.77 qompoﬁmoz wmnmr&m A1BE B, HWR&@E%)@M@J@O (bﬁﬁiﬁ){)&@ﬁd 119:

(Coc1s) 6 e 28 {d 1k, 75937 (B b7 T 20 607 g o g i gy (0

7.61-7.54 , 1H),2 7 (A1, B-4 07 (AHH), 3167-3.41 fm( 3H), 1 6.72
et éﬁm4§71(3d)d 1H), 0/7((&;1 1%1*))45( Hj, BH-4 (,H3l4)89 (Cldﬁm(lH) 2068

(dd, 1H), 34175215(11 %@I:%)n% 201y, 1%1) 11%3 -0dé, (mlﬁﬁfgl) 2.84-2.43(m 4H), 2.22(q, 114),
1.98-0.84 (m g4k PIRONRY 2 866 Movr T 2 '8 AR (E€Mctdb10.45 5, 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 (q, 1H),
10 4.90 (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), 2.90-2.41 (m, 4H), 2.19 (q, 1H), 1.98-0.78 (m, 25H).
Compound 104: MS: m/z 811.3 (M"+1); 'HNMR (CDCl) § 10.38 (s, 1H), 8.38
(d, 2H), 8.19 (d, 1H), 7.60-7.31 (m, 5H), 7.32-7.25 (m, 1H), 6.15 (s, 1H), 5.65 (q, 1H),
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 (CDCl3) § 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) § 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 (CDC1;) 8 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 (CDCl;) § 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),

52



Conpound 122: Ms: ink 833.3 (M1). 20Conpound 123: Ms: M 821.3 (M); 11-1-
NVR (CDC13) 6 10.27 (s, 1H), 7.90 (dd, 1H), 7.60 (s, 111), 7.27 (dd, 1H),
7.32-7.20 (m 2H), 6.91 (s, 1H), 6.53 (dd, 1H), 6.03 (s, 1 Fl1), 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 (in, 15H), 1.05 (s, 9H),
0.98-0.82 (m 1H). 25Conpound 124: MsS: miz 779.2 (M+1); 11-1 NWR (CDCl3) 6
10.31 (s, 1H), 7.93 (dd, 1H), 7.70 (s, 1H), 7.65-7.55 (dd, 1H), 7.41-7.26

2 75 04 ! 5 (37 (d,
0 %5 015 B¢k T A (b 47s D rpDe i TR0 B 68, Ly 41.*%60?@’2&),
3.36 (s, 3HY), 22692;zzn53Ho|m64 GHyH), 2.423bx, G H), 2120 (q, 1H99 B-B38 (m ZﬂfBH)

so(d. 14 12? s qrwound 15 Mt d s oy R O o E R E 5 1y
6.60 (s, %n@ 349, &51 (s, 11]%37)55 54?%(@13@6@ ,mg 32 (dﬂqiﬁ)) 161)1,(241ﬁ55 4 67 (n

2H), 4.31-4.1 84 (m
1714) 5 COrﬁp@mleBG 88N(Sd IH)z4.7682s(IND+4 56 (d HIRINARE %mgﬁ)ﬁél 0 (kdH)s, ,

0 ABLSgs i Ay Gl R ol oy, 5
4.45 (dd, 111) ccmp%an& dm LIrB ,m4.853 (@ + 1)t 1, NMREIZ 1S (039 GHH),8.287 (d,
1, 2.41 (Si ‘_H) 5 (d IH) 7 56 7. 48 (m, 5H|)_|)7 36-7.24 (m, 1H), 6.05 (s, 1H), 5.98 (d, 1H),
5.64 (q, 1H), 4.87 (dd, 1H), 4.69 (dd, 1H), 4.55 (d, 1H), 4.42 (dd, 1H), 4.04 (dd, 1H),
10 2.81-2.05 (m, 5H), 1.95-1.71 (m, 4H), 1.57-0.76 (m, 29H).
Compound 111: MS: m/z 881.4 (M +1); 'H NMR (CDCl3) § 10.29 (s, 1H), 8.33
(d, 2H), 8.30 (s, 1H), 7.58-7.41 (m, 4H), 7.39 (dd, 1H), 7.22 (s, 1H), 6.10 (s, 1H), 5.98 (d,
1H), 5.62 (q, 1H), 4.91 (dd, 1H), 4.68 (dd, 1H), 4.46-4.40 (m, 2H), 4.05 (dd, 1H), 3.79-
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 (CDCl;) 8 10.29 (s, 1H), 8.38
(d, 2H), 8.23 (d, 1H), 8.09 (s, 1H), 7.57-7.45 (m, 5SH), 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, 1 H), 1.99-0.78 (m, 25H).
20 Compound 113: MS: m/z 853.4 (M +1); 'H NMR (CDCl;) § 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, LH), 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 (CDCl;) § 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); 'TH NMR (CDCl) § 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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Compound 127: Ms: mlz 821.3 (M-(1); IHNW (CDC13) 6 10.37 (s, 1H), 8.15
(s, 11-0, 7.79 (d, 1H), 7.45-7.42 (m 3H), 7.35-7.25 (in, 1H), 7.01 (s,
111), 5.89 (s, 110, 5.54 (q, 1H), 5.19 (d, 1H), 4.85 (dd, 1H), 4.67 (dd,
H), 4.54 (d, 1H), 4.20 (dd, 111), 4.04 10(d, 1H), 2.91-2.44 (m 3H), 2.24
(q, 1H), 2.01-1.11 (in, 15H), 1.06 (s, 911), 0.83-0.78 (m 1H).

Conmpound 128: Ms: tn/z 833.3 (M++1l); IHNWVR (CDC13) 6 10.37 (s, 1H), 8.07
(d, 1H), 7.56-7.22 (m 5H), 6.89(d, tH), 5.96(s, 111), 5.57-5.49(m 1H),

5.21-5. 17((335 AL y.014. 976@14 18@ 4819(dld4)1H)41€72246ﬁidn 0, 4.34-608 (rl, 2EHER 94-
4.18-4.03 311), 2.64-2.46 (in,

69
211), 2. 22-‘( mfr‘-g) 210@73131) @423((ﬁ 1@51?)5 L. 110@%3@5‘8 9H), 0.96-0.87 (m 111).
Co d 129: 111
Tehla Hy SmfhE s i omdbiqEty f o R§<@9@§)5 D MRl B L
1H) 6. 04 (GSZH)J.&OIIS 1H), 77055 @1,5&) (TA7-1B§ (m53H_)26444B 1Hn 5. emq 1H, 197 @1, 98 (m

(m " 1511) 170. 080 (s ol 68 (o9 0imtih 6> i 112 g2 2

(M +1) ; NM3 {0GRGEB) 269%)122(1598 Hp, m73§14) o(gicts ﬂﬁl) 7 52 (dd, 111), 7.39 (,
111), 7.38-7.26 (m 2 ﬂl o?\g\é 5. 60 (C}é)dlll) 4.83
(dd, 1H) 4 67 Cotppound H)7: 1\4185152(86612( 4)); d R((@DCi P, 104050@ 8.22H)

T 960 87 >f§§% , %‘2@87&?7 Ak i@&%%&' 13@8%'3%%3{%&@1?;(19@7&%@&3) 6
%0126(gs Eﬁﬂ)m B1)28.80ddd, 3153})4 777(2d@111(1§4‘f||)'01 1H), 332¢h036 Qﬂ»JDH)4Z?71?5nIC(1CE)§§)1|f)|_D
4.54'(d, 33}]1)6(54}362 51921‘]5((&{ 4@%4)2 F@(‘lséH% 12"75%%&’1%?’) 2.96- 2.63 (m 311),

2.54 (s, 311), C8mpoudd181i4s: m/%SB%QM@Bl)(m 30H). Conpound 132: MS: rniz
888.3 (Mi1); VR (CDCI3) 6 10. 24 8.37 30(d, 111), 7.74-7.51 (m

211), 7.48-7. 48oggounhfip: Ma: 222§§5 4 {My +1)7 12 (s, 110, 6.17 (s, 111),
Compound 120: MS: m/z 840.2 (M*+1); 'HNMR (CDCL) & 10.26 (s, 1H), 8.38

(d, 2H), 8.20 (d, 1H), 8.00 (d, 1H), 7.61-7.54 (m, 2H), 7.50 (d, 2H), 7.41-7.35 (m, 1H),
15 7.15 (s, 1H), 6.72 (d, 1H), 6.10 (d, 1H), 5.63 (q, 1H), 5.27 (d, 1H), 4.89 (dd, 1H), 4.68
(dd, 1H), 4.51-4.42 (m, 2H), 4.12 (dd, 1H), 2.84-2.43 (m, 4H), 2.22 (q, 1H), 1.98-0.84
(m, 24H).
Compound 121: MS: m/z 829.3 (M +1).
Compound 122: MS: m/z 833.3 (M"+1).
20 Compound 123: MS: m/z 821.3 (M +1); 'H NMR (CDCl;) § 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;) § 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 (¢, 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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5.70 (g, 111), 5.28 (d, 111), 4.99 (dd, 1H), 4.76 (dd, 111), 4.58 (d, 111),
4.52 (brs, 1H), 55 4.35-4.16 (m 2H), 3.40-3.35 (m 1H), 2.79-2.43 (m
3H), 2.25 (g, 1H), 1.95-1.23 (m 29H),0.87-0.76 (m 3H). Conpound
133: MS: nmiz 887.3 (M +1); 1HNMR (CDCL3) 6 10.37 (s, 1H), 8.59 (s, 1H),
8.22 (d, 1H), 7.81 (d, 1H), 7.58-7.42 (m 3H), 6.95-6.89 (m 2H), 6.09 (s,
1H), 55.68 (g, 1H), 5.32 (d, 111), 4.99 (m 1H), 4.74 (m 1H), 4.54 (d,
1H), 4.39-4.22 (m 1H), 4.14-4.11 (m I11), 2.90 (m 1H), 2.78 (m 2H),

2 55 (3 o f] gl PPt AR O
(s, 1H), &1, 515(ls, HER,2280.28(nh,d,7H)I 1), 7.81 (d, 111), 7.59-7.43 (m 3H),
&35 (au, 1119 Cammpeii ko ey mig a8 2 iy Spiege i g e 240 4T 10
a6 (s, 15 MG S M RSt p i, PR 200
902. 35( M S191. (q1 BCpriFdudd, 11B74.68BI1d, itly, 880(dd, [H), 4@)&@0&?@6&%@@,38{), MB: niz
885.3 (M 4135 » 351 AMRr SBFA) 168, 291 38, (1), 2 1o 88¢ut 20m).
Compound 127: MS: m/z 8§21.3 (M'+1); "H NMR (CDCl;) § 10.37 (s, 1H), 8.15
(s, 1H), 7.79 (d, 1H), 7.45-7.42 (m, 3H), 7.35-7.25 (m, 1H), 7.01 (s, 1H), 5.89 (s, 1H),
5.54 (q, 1H), 5.19 (d, 1H), 4.85 (dd, 1H), 4.67 (dd, 1H), 4.54 (d, 1H), 4.20 (dd, 1H), 4.04
10 (d, 1H),2.91-2.44 (m, 3H), 2.24 (q, 1H), 2.01-1.11 (m, 15H), 1.06 (s, 9H), 0.83-0.78 (m,
LH).
Compound 128: MS: m/z 833.3 (M"+1); '"H NMR (CDCl;) § 10.37 (s, 1H), 8.07
(d, 1H), 7.56-7.22 (m, 5H), 6.89 (d, 1H), 5.96 (s, 1H), 5.57-5.49 (m, 1H), 5.21-5.17 (m,
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 (CDCl) § 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); 'TH NMR (CDCls) § 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, 1FT), 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 (CDCL) & 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, LH), 4.99 (dd, 1H), 4.76 (dd, 1H), 4.58 (d, 1H), 4.52 (brs, 1H),
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(d, 1H), 7.58 (m 2H), 7.42-7.33 (m 211), 6.63 (m 11-1), 6.07 (s, |H),
5.67 (g, 1H), 5.29 (d, 111), 4.97 (dd, 1H), 4.77 (m 1H), 4.57 (m 1H),
4.42-4.03 (m 3H), 2.89 (m 111), 2.75 (m 51-1), 2.52 (m IF), 2.27 (q,
1H), 1.91-0.82 (m 32H). 20Compound 139: MS: mz 803.3 (Nr+1). Conpound
140: MS: ink 817.3 (M+1). Compound 141: MS: in& 831.3 (M +1); 11-1 NMR
(CDC13) 5 10.33 (s, 1H), 8.05 (s, 1H), 7.56-7.48 (m 311), 6.06 (s, 1H),
5.62 (q, Hi), 5.15 (dd, 1H), 4.91 (dd, 1H), 4.75 (dd, 1H), 4.59 (d, 1H),

4.35-4.02 sstm@éé)zﬂ)%% 323588 (m? 1592 A3 2m73HR 265 (GMHRNIS-2258n( S,
89 (m 24H) Exanmpl e 142 and 143: Synthesis

(2)1‘53[1411 q/(z;ﬁgfia égéﬁbﬁﬁm @@lgg;n nocar bon
) yl , 15- di 0x01842- phenyl - benzo [ 4, 5]
Tl{g?g?agatﬂr Pg;gﬁ%{%ﬁfﬁ % %Xé%tg élfﬁg% l)é M\/I E[c)grl gr%loe”a((szl &{)t grst9 but yl
ester (Coppound.322) 18faned (14110 C.58- 7 47 (m, 3H), 6. 95 6.89 (m, 2H), 6.09 (s, 1H),
benzl 4. SHRt] 12 BF Grieb h9 i By 73 (Dol Ei-ci e |y 438143 4ol 6] nonad
co,T 158 LA cas i Son ey eneni o, emosipd i Samncs 142
21H), % 45 (s, 9H), 0.94-0.83 (m, 2H).
Compound 134: MS: m/z901.3 (M™+1); 'H NMR (CDCl;) 8 10.21 (s, 1H), 8.8.51
(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), 4.39-422 (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 888.3 (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 817.3 (M'+1).
Compound 141: MS: m/z 831.3 (M +1); TH NMR (CDCk) § 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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To a solution of 2-hydroxybenzonitrite (30 g, 251.6 mmoft in ethyl nethyl
ketone (320 nL) was added potassium carbonate (69.6 g, 755.5 nmtnoft. After
stirred at roomtenperature for 30 mn, chloroacetone (34.95 g, 377.8 muol)
was added to the resulting mxture and then the solution was heated at 100C
for overnight. Finally, the reaction 5sol vent was renoved under reduced
pressure and the resulting solid was washed with water and ethyl ether to
give 1-13 (31 g, 70.3%yield) M5 mz 176.0 (M+1); '"H NWR (CDC13) 6 7.59

Sof uti on oF PRt o Pha ey 0 G Alghec Tl TO 2

benzal dehydcdandt agid cido@dityhste) (Compethahéd) (30 nL) at 5-10C was added an
aqueous 10sol uti on of sqdi droxide (70% 5 nmlL) dropw se under constant
e ng At bongppisdd il Ty e ey g et h P RRET T 0f cr udo
product was suspended in the reaction solution. The solid was filtrated,
collected, and re-crystallized fromethanol to afford a silky needles 1-14
(2.7 g, 90%. Ms: mz 264.0 (1\IIl +1); 111 NWMR (CDC13) 6 7.83 (d, 1H), 7.71
(dd, 2H), 7.64 (d, 1H), 7.62 (d, 1H), 7.58-7.39 (m b5H), 7.29-7.24 (m
111), 5.83 15(broad, 211). ktei medi ate 1-14 (1.32 g, 5.0 moft was
suspended in acetic anhydride (10 nt.) and stirred on a warned water - bat h.
After stirred overnight, the reaction m xture was poured into ice-water.
The suspended crude product was separated and col |l ected, and then

re-crystallized fromethanol to give 1-15 (L52g, 90%. MS: mz 306.0 (M
+1); /H
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20NMR (CDC13) 6 8.58 (d, 1H), 7.91 (d, 11-1), 7.72 (m 3H), 7.54-7.44 (m
501), 7.34-7.7.28 (m 1H), 2.35 (s, 311). A solution of internediate
-1.5 (1.22 g, 4.0 moft in CHC13 (20 nL) was added dropwi se to a sol ution
of bromne (0.72 g 4.5 mol) in CHC13(15nL) slowWy. After stirred
overnight, the reaction m xture was quenched with ice water. The suspended
solid 25 was separated, collected, and re-crystallized fromethanot/H20 to
afford 1-16 (1.12 g, 60%. Ms: "'wi z 465.9 (I\/Hr+1) 1H NVMR (CDC13) 5 10.22
(brs, 11-1), 8.63 (d, 11- 1) ~f61- 7<25 : 11-0, 5.62 (d,
1H), 2.37 (s, 3 K90 aogc ol utd-p (0 O_iftﬁlL) in
acetone (25 nl) Haddesz a»mhydr e aS'\S()HH'DHaC f,(0.2 g, 2.0 mol).
After stirred overnight, the reac QI;I_; m xture was 30pQured into cold water.
A suspended solid was separated, collected, and re-crystalliged from

et hanol to give noRoh de- Lconpoun 609 . 385.9
(M+1); 1H NWR ) 10.°80.,( br 2 Bl 48 , 1H), 7.93
(m 2H), 7.56- 5H) , ¢7% 36- g@m 1H), 295 (s, Y Conpound
1-17 (0.35 g, 1.0 ppol) in acetic acid (5 nL) and orthophosphdfic acid (5
nth) was refl uxed for 5 hr. The reactlon m xture was cool ed ta room
tenperature, 5poured into |Fpe ter and st# red f zg? onal 30 mn. A
suspended sol i d mass,@epar ectP@cﬁL an ['TiZ2ethdf rom DMF to
glve118(029—§067§—“’|\/5 /OAsImH *of 1-18 (1.0
g, 3.8 mnol) and“PhoSphor uss @xychl ori d& (POGi@ €L0 ni) was refluxed for 2
hours. After the solution was cool ed and t horoughly

‘ - Uy
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10concentrated, the resulting residue was quenched with 10% sodi um

hydr oxi de and extracted with nmethylene chloride (20 nL x 3). The organic

| ayer was col |l ected, dried over sodiumsulfate, and concentrated. The crude
product was recrystallized from CH2C12 and n-hexane to afford [-19 (0.7 g,
75% . MsS: mz 279.9 (M+1); 1H NWMR (CDC13) 5 8.45 (d, 1H), 8.09 (d, 2H),
7.84 (s, 111), 7.71-7.64 (m 2H), 7.56-7.47 (m 41-1). 15To a suspension of
Boc-trans-4- hydroxy-L-proline (0.53 g, 2.3 mmol) in DVSO (10 nlL) was added

t-BuONa (0. 49 | ; d
Siirrea for 1 e BB TR Ry BpopiiEI B 2TRY shlloh BRI GIRALALHGE BTC
10C. The r@aemlomwanrhddedrpetassismsiarbonetd (69)6 gATs. Sammol)heﬂtﬁeqaténn@chadowmth 10%
HC1 | uti 7. Th | d fi t hed with
1 sausous ol on NP Bt e Bt ol ougs T\t ol e
(Mi+1) ; 1%1&@“%%{(% t%lt sél%n&Y W(aghea:{é'dle)t lanCg%r 6{7511’11(%%{_')5111;11}8@16 1650@10(1”1 3| 1)

7.66-7.44 (m 4H)
(na, 1B, 205©nt(xqas Ileh@oved‘ ondesr s@iugﬂ mnssofe apdzme l(eiulmnggsohzl \Basrwmhyd jwith MeOH (20

m) vas addgd §%qh? élt{‘?f t‘)%i‘el 130(%1§b7(?3me ro;mé&r&eﬁﬁ’ vaclé/rt%f tne{o

refl uxed for eacti vent Was: 25r ermved

give cruquD@m@eri)(ﬂ o, \Muéc(th\laﬂ wae@iumthmnﬂxmmﬂ@wxf@ut further
purification. Ms: mz 389.1 (M+ 0 a solution of 1-21 078g, 2.0
mot ), H 7- Azaﬁéﬁf@klﬁlplaeﬁ-ﬁqawlﬁ a@l@bg‘]@fmﬁ%ﬂ%%]ﬁ%&l 2iiSgRmghhand

rocati o SSRIBRANE 1% DAgg QA LYl s 16O B s
2- t ent - busaxicacbodipahydiexide (70%, 5 mL) dropwise under constant stirring. After stirred
for overnight, a bright yellow solid of crude product was suspended in the reaction
solution. The solid was filtrated, collected, and re-crystallized from ethanol to afford a
silky needles I-14 (2.7 g, 90%). MS: m/z 264.0 (M'+1); "H NMR (CDCl;) § 7.83 (d,
1H), 7.71 (dd, 2H), 7.64 (d, 1H), 7.62 (d, 1H), 7.58-7.39 (m, 5H), 7.29-7.24 (m, 1 H), 5.83
15 (broad, 2H).

Intermediate I-14 (1.32 g, 5.0 mmol) was suspended in acetic anhydride (10 mL)
and stirred on a warmed water-bath. After stirred overnight, the reaction mixture was
poured into ice-water. The suspended crude product was separated and collected, and
then re-crystallized from ethanol to give I-15 (1.52g, 90%). MS: m/z 306.0 (M +1); 'H

20 NMR (CDCls) 6 8.58 (d, 1H), 7.91 (d, 1H), 7.72 (m, 3H), 7.54-7.44 (m, SH), 7.34-7.7.28
(m, 1H), 2.35 (s, 3H).

A solution of intermediate I-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 CHCl; (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) § 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 1-16 (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
59



30non-8-enoie acid (1.19 g, 5.2 nmol) in CHC12 (20 nL) was added NWM (1.0
g, 9 9 nunol) at roomtenperature. After the m xture was stirred overnight,
it was concentrated under vacuum The residue was purified by silica gel
col utm chr omat ography to give conpound 1-22 (1.02 g, 80.7%. Ms: mz 642.3
(M++1); 1H NWR (CDC13) 6 8.24 (d, 1H), 8.05 (d, 214), 7.58 (m 2H),
7.56-7.41 (m 4H), 7.28 (d, 111), 5.83-5.76 (g, 1H), 5.71 (s, 111), 5.24
(d, 1H), 5.01-4.82 (in, 2H), 4.76 (dd, 114), 4.75- s4.34 (m 2H), 4.03 (m

1 3.77 1 1 2504 .
1 1o R R R TS A a  (o

g, 16 nmﬂ§6?ﬁ6ﬂthSfQ)2@3ﬁL7)3lv@sHéhdéc$(@,33ﬂM LioH (5.7 mL, 2.9 mol) at room
t t
et Ey PRl DR PR AR SRR SO SO Rbodd 1P

solid pr Ocdﬁmﬂ,)wahlrﬁtux‘ﬁaforfﬂ Hrt @heekaatich mixsine dvanicodlcdvat epmttomgeraerd - 23. VS:
m z 628.1 + 111N|\/R 111 8.04 (d, 211), 7.62
(n, 2H), bisd e g0 G5 A gyan ioga %O.r gdlma B s Z)Sfetl%ﬁdbf was 70 (s, 1H),
5.29 (d, Jsx aratéi QQHél:te%ﬁdr(d"ﬂe @f&alhfed%rﬁ MR giv4-04 (d. g, QO'%) M@-nf/z (n, 2H),

1.98 (m 2 2 (m 1H), 1.61 (m 111), 1.44 (n, 6H), 1.33 (s, 9H.
15NMM (0. 2 8(M1+12) mmol ) was added to a sol ution of conpound 1-23 (0. 26 g,

0.41 mol ), }{f ofifioR bl ggagg 01)'51%&;@&@11 SrchB6ilie i%(loa“d

cycl opr opanesul foni ¢ aci opr opanecar onyf I -ani de
(0. 094g. @3 wasmeflyxed forCHROLL fm@ thd_$olmenrwm0t>bdr}ae¢l EhomtghlyAf ter the

220100 PSR S ALeU Stk ARREQIFEILIS sdyunder vecuum
conmpound 3xtZtedOvilib@icth¢R%e chiMide (H0nIBR4E) SThdirkhnic ldfer was collected, dried
over sodium sulfate, and concentrated. The crude product was recrystallized from
CH,Cl, and n-hexane to afford I-19 (0.7 g, 75%). MS: m/z 279.9 (M'+1); 'H NMR
(CDCl3) 5 8.45 (d, 1H), 8.09(d, 2H), 7.84 (s, H), 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 t—BuONa (0.49 g, 5.08 mmol) at 0°C. After warmed to room
temperature and stirred for 1 h, intermediate 1-19 (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% HC1
aqueous solution to pH 6~7. The crude solid was filtrated, washed with water, and dried
20 under vaccum to give I-20 (0.94g, 86.3%). MS: m/z 475.1 (M"+1); 'H NMR (CDCls)
3 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 asolution of I-20 (1.1 g, 2.3 mmol) in MeOH (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 a solution 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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NVR (CDC13) 6 10.22 (s, 1H), 8.35 (d, 114), 8.01 (d, 211), 7.59 (d, 211),
7.48-7.30 (m 5H), 7.04 (s, 1H), 5.78 (m 311), 5.35 (d, 1H), 5.23 (d, 1H),
5.15 (d, 114), 4.93 (m 2H), 4.53 (dd, 114), 4.41-4.30 (m 211), 4.05 (n,
1H, 2.91 (m 1H, 2.61 (n, 2H, 2.14 (dd, 1H), 2.04 (m 3H), 1.91-1.52
(m3H), 1.45-1.22 (1811), 1.21 (m 211). 25To a solution of conpound 1-24
(100 ng, 0.12 mml) in CH2Cl2 was added Hoveyda. - G ubbs 2nd generati on
catal yst (35ng, 0.056 mmol) under N2 at roomtenperature, and then the

reaction TKMEECIRRANCALEM, (AGANGSRIaty (i 26 e, The react fon

m xture was concentr and puriired Ive corrpound 142 (30
ng, 319%. cwﬁlmmgalﬁﬂﬂo@w(el\lbmboﬁndm NVR ¢, GDCYR) MS: iz ¢42.3 Y1 A1) 8. 28

(a 111y S opd (o T g By maa i b Tl al - 2 8o
(m 1H, 23q é éins 78'(91 1@ 591 (@11{}@24@1 ?ﬁ? (shy1-4LkD %m1°fﬁ)94376§éd (1m), 413$i) 1.19
9H) a solution o oun 1 g,

o 14 5rm)l _)434r(ncré|ﬁo:1@03(6n ntLH)) M@(saaam Hn(moxiEBss P&l éHMnQI o, QAH)Ng el
solution in ﬁ‘%@a%ﬂﬁs@m &@rq %F&pgﬁ ture. After 5stirred for 4 hr,

HO, di oxarge an r orated to give crude corrpound
1- 25 whi ch wa%ouselitibmof 22 (lekp, 56 epnojl) iohEHIE (F0unkhers plded DiscHtliOhl VS

trilz 712. 1- 25 was di ed in acetonitri nm.) and

t hen satur@:? é‘% %ﬁ@@fﬁ(ﬂf%n}femya&aae% ‘I’%Sreraéﬁ% fnb)ﬁurr?n“ﬁsukgeévas stirred
for 10 mi GyerRht, aneatalditdd B afp HREEpHG: Dendkond@faldd uided Jacu@s t@gided to
the reaction mxture at roomtenperature. After stirrred for additional 2

hour 8t he splihroflent, Wik wee filtersd quenetied v wateiip #16d-Na HEOBM# et 8elt r act ed
by, SHEC2 T, ERARTCHER B 80 Y Skt v gL 2oy 1
10. 26 (s, 4H})7,28n22H)A5.8Hp,728¢ OI'H)( 6.,70244H), 512%@k TH&ZS.QM.S? Kn, 3H),8018( s,
o) 4 56?%2%)1%% (gl 26k o 30 98 B i’ Fgpdin i, 61t U, B g, ®- 75 (T
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 (CDCl;) § 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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2.89 (m 1H), 2.70 (m 21-1), 2.52 (m 1H), 2.29 (g, 1H), 1.91-0.85 (m

2311). Exanpl e 144-253: Syntheses of Conpound 144-253 Each of
Conmpounds 144-253 was prepared in a manner simlar to those described 20in
Exanpl es 142 and 143. Conpound 144: Ms: nilz 7887.3 (ML1+1); 11-1 NWR

(CDC13) 6 10.36 (s, 111), 8.40 (s, 111), 8.21 (d,11-), 8.08 (dd, 1H),
7.56-7.11 (m 71-1), 6.80 (s, 1H), 5.63 (m 2H), 4.93 (m 1H), 4.79 (in, |
H, 4.31 (m 2H), 4.05 (in, I11), 3.45 (s, 3H), 2.87 (m 1H), 2.70 (m 2H)),

2.52 (m  UH7 (n 28D, Z(sn, (an)H) 409@1101}8)42(891(m15ﬁlj,)2 7RG AIAS (i A8T), BB mi z
872.3 (ML1+ 1) ; NMR (CDC13) 6 10.35 (s,

111), 8. 2561(%!{)11%1 113@63%1% 9117) @87'9 %Mﬁﬁ% 6.66 (s, 111), 5.69
211), 5.45+(d, 4 o 211),

21.m05 (i )n 114) T(D%bé)z ?’)slf’féll ?&gﬂgzg%?, %ﬁz %@7‘(51%@“2@?%%% (%dr%H 1H)?

2.30 (q, Dbhiexceksi8Tamo@® of it N HCBHlytic i9 didxasl(2(mL) 2xeym temperatureComfpsund 147:

MS: ink 6972 0, 37 .04 (d,
2H) | LX saxheilt o EHW%’ %%“(H%)C% 2w @%‘%Z(ﬁ’y i‘%fgé‘fgg%gw Y4y AR (m
I H), 3 9601&1ﬁbun11|'ﬂ)25 whiB¥ wasuddd)in the. Rt {tep waldik furthebp@iBSitiony MEt hy/z
1. 95-0. 84 n% Conpound 148: Ms: tiVz 872.3 (M +1); 11-1 NWMR (CDC13)
61029(87%@ Q)dd 111), 7.69 (d, 1H), 7.48-7.14 (m 7H), 5.71 (m 2H),
5.31 (d, 1H), 41 Qg\x{ag%ssc;l&é@ n aéetZAltlﬂgU I%Di:})and ﬂleﬁgatﬁ@tedmeﬂﬁ(lo’@f(ﬁﬁm s 111) ,

405(m2|_%3@ , 2.68 ( HL252( 111), 2.28
(q, 1H d d] hggea(:mn @ggyre Was stlrred for 10 min. Cyclepentyl loroformate (0.02 g,
10 0.15 mmol) was added to the reaction mixture at room temperature. After stirrred for
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 (CDCl3) § 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); '"H NMR (CDCl:) 8 10.36 (s, I H), 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 8§72.3 (M +1).
Compound 146: MS: m/z 770.3 (M"+1); 'H NMR (CDCl3) § 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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Compound 149: Ms: tniz 818.2 (MEL). Compound 150: Ms: niz
802.2 (M +1); 11. NWR (CDC13) 6 10.23 (s, 1H), 8.08 10(dd, 1H), 7.68 (d,
1H, 7.49 (d, 1H, 7.39-7.13 (m 6H), 6.10 (d,111), 5.72 (m 2H), 4.95 (dd,
IH, 4.63 (m 2H), 4.17 (d, 111), 4.06 (m IH), 3.92 (s, 3H, 2.89 (m
111), 2.69 (m 2H), 2.46 (m 1H), 2.26 (g, 111), 1.94-0.86 (m 15H), 1.91
(s, 3H. Compound 151: Ms: niz 854.3 (M+l); 114 NMR (CDC13) 6 10.26

(s. 1H), 8.27 (d 1H), 8.03 (d, 211), 7.59 (m 3H), 7.45 (dd, 1H), 7.01 (d,
2B Ca2es Ty, Chbpoude L47: b 92 By 9 (HpoiRdeofud top7 &l $285 (2-
BF%Z (2) gg((einﬂ 81)4)(d 22)4556-M3 1Y) SHR.526B (g 2HLH).97 Gdd§90H14162 (@mlm,lél 09,

0
D s s%@% O kR 1 Eben Al Bl 27 2 (g b BIRR i P9 NS
(m i 785 (outila s S5 Ghr2d i TSRO 1012 oy, 1) 7, 01

(d, 111), 5.65 111) oH), 4.53
(d, 154) 4déB7lH)rﬁ 6€1(1dL)1H)47 4877 (IMmJ.'H)U, 5318, eIsI) 533111()d;1H2, 888 (q‘rﬁ 1149 47466 (m

210, 2 S0 18y, 000 i g 0 02y 350, SIS 5
2H), 2.52 (m, 1H), 2.28 (q, 1H), 2.00-0.88 (m, 23H).
Compound 149: MS: m/z 818.2 (M"+1).
Compound 150: MS: m/z 8§02.2 (M™+1); 'H NMR (CDCl) 8 10.23 (s, 1H), 8.08
10 (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 (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 (CDClL;) § 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, 1 H), 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 (CDCl;) 6 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 (CDCl3) § 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 (CDCl5) § 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, [H),
63



25(s, 111), 8.29 (d, 111), 7.63 (s, 111), 7.56 (n, 314), 7.43 (m 211),
7.28 (m 111), 7.11 (s, 1H), 6.98 (dd, 1H), 5.74 (s, 111), 5.69 (q, 111),
5.29 (d, 1H), 4.94 (dd, 1H), 4.73 (m 1H), 4.57 (d, 111), 4.34 (m IH),
4.04 (n, 1H), 3.92 (s, 3H), 2.88 (m 1H), 2.68 (m2H), 2.51 (m 1H), 2.29
(g, 111), 1.87-0.84 (n, 2313). Conpound 155: MS: nv'z 842.3 (M +1);
tH NMR (CDC13) 5 10.28 (s, 111), 8.28 30(d,111), 7.85 (d, 111), 7.57 (m
211), 7.40 (m 3H), 7.14 (dd, 1H), 7.01 (d, 2H), 5.68 (g, 111), 5.58 (s,
111), 5.1 §ds, 38 2.89(R2 H)del 68 Lh) 2HY 264 (fl HR 2-28) (g, WB3.90m .1 LE, 1341)03 (m
1H), 63 187 (s 311%, 2.89 (m1H), 2.68 (m 2H), 2.54 (m 1H), 2.28 (q,
1H). 1.90-11212s ¢ty 093487 (m.2H)(s, 9H), 0.97-0.87 (in, 211). Conpound 156:

R O TN L
211)2 ( Z, Sgsl I'II(Iji), Eﬁ()ﬁﬁﬁn,gﬂé)élxz ld,ilfﬁ, '24.9{(;(1,8 (ﬂJI,-i)lH),éV.,(f?(d( thd), 6t9—1?(5, 14{2)7 373 .(671( m
260 tm 3, 56T Gk gt 1) 257 BB ITAE Chi R (OhB R m 2iy .
1H), 4.05 (s, 3H), 4.04 (m, 1H), 2.90 (m, 1H), 2.69 (m, 2H), 2.54 (m, 1H), 2.31 (q, 1H),
1.96-1.06 (m, 21H), 0.95-0.83 (m, 2H).
Compound 157: MS: m/z 838.3 (M +1); 'H NMR (CDCl) & 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, ZH).
Compound 158: MS: m/z 842.3 (M+1); 'H NMR (CDCl;) § 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 (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 872.3 (M"+1).
Compound 160: MS: m/z 872.1 (M '+1); "H NMR (CDCl3) § 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 (CDCl3) & 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), 431 (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 (CDCls) § 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, [H), 2.68 (m,

2H), 2.44 (m, 1H), 2.20 (q, 1H), 1.93-0.83 (m, 1SH).
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Conpound 157: MS: mz 838.3 (M+1): If1 NMR (CDC13) 6 10.30 (s, 1F), 8.59
(s, tH), 8.27 (d, 111), 7.92 (d, 2H), 7.57 (m 211), 7.44 (in, 111),
7.26-7.17 (m 311), 5.68 to(s, 1H), 5.64 (g, 1H), 5.37 (d, 1H), 4.96 (m
111), 4.76 (m 1H), 4.67 (n, 111), 4.56 (d, 114), 4.36 (m In), 4.04 (in,
1H), 2.89 (n, 111), 2.69 (m 211), 2.53 (in, 111), 2.40 (s, 3H), 2.31 (q,
111), 1.94-1.07 (in, 211-1), 0.95-0.83 (n, 2H). Conpound 158: NS:
mz 842.3 (M+1); IFINVR (CDCh) 6 10.31 (s, 1H), 8.26 (d, 111), 8.05 (In,

211), 7.58 < By , 5.68
T, 1k, 5 stpuound 195 SRy 2 (R IR e B fn Y 2,
421 gg En 14, 10H), 81006111211{)( 7188 (d,HH), 246gm,(4ﬁl) iﬂw (m22BY, 5(1, (s 2 5.68 1(@0( mMslH)m

, VA
872. 3 ?1\/\,11 ), 5371 1“%%‘3@%1%6 67N lﬂ)nﬁ‘ 34@1%,21% %5%1(‘1;}%10 1?—3312@ thc13) 6
10. 48 b, 7544 2 17
411), (5575%#1)‘“ : Ioggim%g%%?ggf%’i@ﬁ)(ﬁézgsdn% J)H )112ﬁ(m(m9)7i%2§q 1%11)1%3 914 76(?] s
1F1),54. 61. 0(7mm 21H),,0.97- @&4(rd,,2H.JH) 4.33 (in, 1H), 4.04 (m 11-1), 3.93 (s,

o280 (M Wty o4 s A hna 67 S iy Bt gl 2, 1 06
(CDC13) 6(4,0184:.05 (mlﬁi), 787% 28(, l7m2 (3H)1H)?7ﬁ577(1d(m14r1)1) S8, QEr), A1
7.29-7.16 é 1H), 4'1%5 (dd, 1H) 4”36 (mH)2H) 432 (n(ldlﬂ)lz%%% (m, 113) 2.87 (m, 1H), 2.68 (m,
2H), 2.55 (m, 1H), 2.28 (g, 1H), 1.91-1.06 (m, 13H), 1.20 (s,9H), 0.97-0.84 (m, 2H).
10 Compound 165: MS: m/z 868.2 (M'+1); '"H NMR (CDCls) § 10.29 (s, 1H), 8.53
(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),
437 (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); 'TH NMR (CDCls) & 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, LH), 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 (CDCl3) § 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 (g, 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 (CDCl5) § 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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(dd, 111), 4.69-4.63 (m 2F1), 4.31 (m 1H), 4.04 (m 1H), 3.92 (s, 311),
2.88 (n, 1H), 2.67 (in, 2H), 2.54 (n, 1H, 2.27 (q, 1H), 1.92-0.83 (m
15H), 1.20 (s, 9H). Compound 162: Ms: inlz 856.1 (Mt+1); '"H NWR
(CDC13) 6 10.23 (s, 111), 8.03 (in, 211), 7.66(d, 1H), 7.48(d, 1H), 7.32(s,
1H), 7.29-7.15(m 5H), 5.73 (n, 2H), 4.92 30(dd, 1H), 4,69 (m 2H), 4.31
(d, 111), 4.06 (m 1H), 3.91 (s, 3H), 2.85 (n, 111), 2.68 (m 2H), 2.44 (n,
1H), 2.20 (g, 1H), 1.93-0.83 (m 15H). Corrpound 163: M5: mz 854.2 (I\/Hr+1);

11- INMR (CDClB)c&a Qn@@és( MS: 111?1:/13)8583 o {av’ +11l79 Hﬁm&((ﬁm@h?&m 3% éﬁa 1H),

7.46 (m 4H), % s, 111), E Hﬁ 4.96
(dd, 1H), 8% J(Pé) 8.28H(d, lzﬁz‘l)sﬁoQ(ﬁ 21 7. 5%1(%52?{)& 43 (m13H) 2§f§8(1rﬁ) | (s

4. 031(15“) 'f?y .5 86 qulgisz?l*? ﬁa%&(@} %{%&ﬂf@ﬁ%ﬂé EDss%H')lH)ZzL%% ((r{”éﬂim 6528

tn| z 830. 41((4Mhrr1ﬁ) ﬂ&7mnmzmmfmzm (B31H3 2. 28Hy, 118), 2592(@183 td1), 8.04
(m 2F1L), 7,57 (m 2H), 7.42 (m 111), 7.25-7.14 (in, 4H), 5 68 (n, 211),
525d%+245’ 4.92 (dd, 1H), 4.66 (m 2H), 4.32 (m 1H), 4.05 (m 1H), 2.87

(m 1H), 2.68 (mpdhid 172}@55%9772—&*)@4 21)28{1WR¥tﬁ)C19691b'3]1 @61f§)rr8 233H),
1.20 (s,9H), 0.97- 3. 84 (n, Conmpound 165: I&Nﬂ'h+l
11- INMR (GD@EB)MOG;@ 29, 789 (nnlrQH) gﬂaim( dH),7H30- 7801@ %Id) 6111-3)@ HpD.7n,

138 Wl G o B0 Gy 3 02 By 0o Sy, 328
(m 1H), 4H)3. f((ﬂ(lm 2H), 2.30 @d, (%), 23b6i)q, 1H)BB.924h05I(H), 1 3H),6@ 1 13HH).97-2.850 (m
2. 40(r$1,32H)$|_D , 2.25(q, 1H), 1.90-1.06 (in, 2111), 0.97-0, 83 (m 211).
Compound 171: MS: m/z 768.2 (M +1); 'H NMR (CDCl5) § 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, 1 H), 1.94-1.05 (m, 13H), 1.92 (s, 3H),
15 0.97-0.84 (m, 2H).
Compound 172: MS: m/z 788.2 (M"+1); "H NMR (CDCl) § 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).
20 Compound 173: MS: m/z 822.2 (M™+1); '"H NMR (CDCl;) § 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).
25 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 (CDCl;) & 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
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15Conpound 166: MS: miz 868.3 (M 1-1); 1H NVR (CDCL3) 6 10.30 (s, 1H), 8.59
(s, 1H), 7.98 (m 2H), 7.71 (s, 1H), 7.46 (d, H), 7.27 (m 2H), 7.15 (m
211), 5.71 (s, 1H), 5.68 (g, 1H), 5.29 (d, 1H), 4.94 (dd, 1H), 4.78 (s,
1H), 4.67 (m 1H), 4.54 (d, 11-1), 4.36 (m 111), 4.04 (n, IH), 3.93 (s,
3H), 2.88 (m 111), 2.68 (n, 211), 2.53 (n, 11-1), 2.40 (s, 3H), 2.28 (q,
1H), 1.92-1.08 (m 21H), 0.97-0.83 (n, 2H). 20Conpound 167: MS: tniz 872.4
(M-(1); 111 NMVR (CDCI3) 6 10.29 (s, 1H), 8.51 (s, 1H), 8.08 (d, 111), 8.01

(7 211 Ty 70,0, 057 ey 558 (sl 20 (4
1H) 4. 04 1(H) 2.6Mjm, BH91.5( $m, BH), 2.23.(88IH)M. 81+Q)88(2n€6HQ| n, 2H), 2.50 (n, 1H),
228 (0 N b R e § 6 B O B 3R 39, S
2H), 7. 56(&”3}1?'7') 2(& gk?l) 6@7 (11'1'}1) 7Z9§§ im, 6@'8')(8 1?1)0§6$§m 2L F.19%468 (m

2H), 5.21 (4, g n, 111), 4.05 (n,
1H) 9. 89 1H). 961td)d,112) es%«m 22194)4 302(n551f(n404 (m)lH)22§% (x(asleaﬁ-émmz 35 (q,

1. 94, d
Toh ve Aty 311[@?)9513(‘“(%&% R ??ﬁ%@i"s@ﬂs} 0\(3539?% 9 S@gp 58
(s, 1H), $m221HXd 1H), 8.00 (d, 2H), 7.57 (m 211), 7.45 (m 3H) 7 25 (s,
1 5.71 1 5. 66 111 d,
2@1) 4.55 23 ?E{proundslsﬂ( MS: pidy )84915 (Eﬁ %@R (éD@)%ﬁ]%‘f 314, §6§9 (m

2. 57;72”32H)1k/|')49 (@; 1%?) «’7@5 711|'f)éDC1%H?25‘7"3 %311(1}115 @a)aH)H) 4.93 (ddQQ{}P!DEGdOé??m
2H) w 59(r(m®H)213)2 (d71fﬂ)14()f4n(m1H)I) °$92m7HL@ IQﬁmzﬂbs);Zél 12 He, 2. 4Hym, 5. 72

5T A g ool 1) 4 i 4o
1.92-1.05 (m &3idpourkl O/R: VES: 3t 7842 OV-61)85H 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, 1 H), 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 (CDCl) & 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, [H),
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) 8 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, [H), 1.94-1.07 (m,
13H), 0.93-0.83 (m, 2H).
Compound 181: MS: m/z 852.2 (M™+1); '"H NMR (CDCl) § 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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10(m 2H). Compound 171: Ms: niz 768.2 (M1); -1H NVMR (CDC13) Ei
10.29 (s, 1H), 8.26 (d, 1H), 7.93 (d, 21-1), 7.57 (m 2H), 7.42 (m 1H),
7.27 (m 4H), 6.16 (d, 1H, 5.69 (m 21-1), 4.94 (dd, tH), 4.67 (m 1H),
4.57 (m 1H), 4.40 (d, 1H), 4.05 (in, 1H), 2.89 (m 1H), 2.68 (in, 2H),
2.51 (m 1H), 2.39 (s, 31-0,2.30 (q, 1H), 1.94-1.05 (m 13H), 1.92 (s,
31-1), 150.97-0.84 (m 2H). Compound 172: Ms: nmlz 788.2 (M +1);
|HNNIR (CDC13) 6 10.32 (s, 1H), 8.22 (d, I H), 801 (m 2H), 7.57 (m 2H),

7.42 (m 1H), Eo%gaoﬁnciisz( 60134}1})179%7(24@ IQWMRQCB@M)@ 1013‘3)(s ARG %dd, 1H),
4.71 (m 1H), 1), 4 (m Igl :2 (8 111)
2.71 (n, 2&1)2H)2752(ci D) 1H}3 (@1215, 7(319(51]-1)1) 7121§&Li 611 ddlmﬁl ddo3- o 83

(1), 8 27 08, S Ao Tl O a0 daEg Rt ba . 1t iR 1SSl ey 1 (5
7 15 o3 ), 908, §55, 2849, 5115 6K (WLEFD, B450n ), 18D (LAFL2 080, 1),

8(m 211 06 111), 2.89 (m 11-1), 2.68 2H) ,
1%m i‘ll-lng)Ql %O(Sé (%E&H)é%((srgiﬂ 11) 1), 1. 923 1. 08 (31 13H), (8] 96-H2).83
|

6
4

211). 25Co 13 21
|rp|) b )22 2 @H@Bgn%gﬁ %}Wm/‘z@bﬁzggﬁﬂti?) QMR;C ?%ﬁ;i}@? 13(?m
|_|)

5. 73(1@53H} f7f4i4,(n6 287, 7(3zﬁ(n1H)H) nmmaﬂ) 5.66|)(m ZH)zé <tln<1d AR @4 (d,

{9, 08 {410 Ay L0 I G o STyl A A0 29
raiz 842. 351N, 8H),2 BMNNRHDC@%@{ 16)10.93Q .06x(m, 1B81), 0758830His2HLH) , 8. 26
PRI S T ONET LR e e
2 i e e 6 Ao Wbt 8
( 5 1, 8o %4mdd37rﬂ’,l)p 45449, (), 411 (n. 1187 @&l(d 1H).,3.98 (o, [y @&xm 6HDS (s,
687(75”( 2‘}'1![3 2. % (m, lgﬂ 2.49 (s, 3H), 2.27 (q, 1H), 1.92-0.82 (m, 15H), 1.91 (s, 3H).
Compound 185: MS: m/z 8§12.3 (M +1); "H NMR (CDCl) § 10.37 (s, 1H), 7.96
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 (CDCls) 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 (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 (CDCls) & 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 (CDCl3) 8 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, LH), 1.95-0.83 (m, 23H).
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51H), 4.96 (dd, 1H), 4.66 (m 2H), 4.30 (m 111), 4.04(m 1H), 2.89 (n,
111), 2.67 (m 211), 2.52 (s, 311), 2.51 (m 1H), 2.26 (g, 1H), 1.94-1.05
(m 1311), 1.20 (s, 9H), 0.98-0.83 (m 211). Conpound 177: MS: miz 840.2 (M
+1); 11-1 NMR (CDC13) 6 10.25 (s, 1H), 8.00 (m 311), 7.42 (d, 111),
7.35-7.11 (m 6H), 5.73 (s, 1H), 5.69 (q, 111), 4.93 (dd, 111), 4.66 10(m
211), 4.32 (d, 111), 4.04 (m 111), 2.89 (m 111), 2.70 (m 211), 2.51 (s,
311), 2.48 (m 111), 2.23 (g, 1H), 1.95-1.04 (rn, 13H), 0.96-0.82 (m 2H).

Conpound 178: CDC13) 6 10. 33 111), 8.27
(d, 121), 7. 92@$%§ﬁ;%§\4%wa@8zfiﬁﬂw 211 (m)lll) 7. 2(7$(m 4)H) 170
(2 |H;1 il(l)é 5. 45}0(n€bounc£il 51990 MY4B), 884 2981 (rdy, BENNIR, (CRB X 19,2916 1) H), 4.986 (m

. 4. 311), 2,89 51
1H), 2.39 <1(ﬂsm3Hé:3542(n26H()<(q7, I@?)(mﬂ@b 51% (Jz#}) %71&%1&84953@% é)U( %1274 an
Conpound ¥49 Wssr(/dzlﬁﬁﬁ 33 A{ﬁMH}MOﬂ (d, 2N¥& SRR, @6ng2§ﬂi 2.52kdL) 7 92

(d, 211), 7. 69 (d,” 111) d, 21-1) (s, 111), 7.05
(dd, 41- 1)1H)529&(c(éH),111%9085(r@823(Hm12?1«} J=5] 22 (d, 1H), 4.95 (dd, 1H), 4.62

(3 el it o AP AP R 2000 a0 2 7 .
Compound 192: MS: m/z 880.2 (M +1); 'H NMR (CDCls) 8 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), 5.68 (s, 1H),
5.65 (q, 1H), 5.35 (d, 1H), 4.94 (dd, 1H), 4.72 (m, 2H), 4.57 (d, 1H), 4.35 (m, 1H), 4.04
10 (m, 1H), 2.88 (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: m/z 8§94.2 (M™+1); 'H NMR (CDCl;) § 10.21 (s, 1H), 8.28
(d, 1H), 7.95 (d, 2H), 7.52 (m, 4H), 7.41 (dd, 1H), 7.34 (s, 1H), 7.26 (s, 1H), 5.70 (s, 1H),
5.65 (q, 1H), 5.41 (d, 1H), 4.95 (dd, 1H), 4.75 (m, 2H), 4.57 (d, 1H), 4.36 (m, 1H), 4.05
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 (CDCly) 6 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 (CDCl) 8 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 (CDCL) § 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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(in, 1511), 1.21 (s, 911). Conpound 180: Ms: iniz 814.3 (M+1); IH
NMR (CDC13) 6 10.35 (s, 1H), 7.92 (d, 2H), 7.63 (d, 111), 7.42 (d, 111),
7.33-7.21 (m 411), 7.10 (dd, 1H), 5.66 (m 211), 5.41 (d, 1H), 4.94 (dd,
IF'), 4.65 (m 111), 4.37 (m 211), 4.03 (m 1H), 3.91 (s, 3H), 3.50 (s,
25311), 2.87 (n, 111), 2.66 (m 2H), 2.51 (n, 111), 2.41 (s, 311), 2.25 (q,
111), 1.94-1.07 (m 13H), 0.93-0.83 (in, 2H). Conmpound 181: Ms: mz
852.2 (M +1); 11-1 NMR (CDC13) 6 10.19 (s, 1H), 7.91 (d, 2H), 7.71 (d,111),

Z-ﬁl? (2 9}15]619) Ylﬁfis} =64 (;515(3)% 95%&& ,1H741<36(n@dﬂ)m33 (mSLf%4(4s(diﬂl[?)4og gg Eg
311)’ 2. 84m( AgD). mlé)m)z’é? (J(nniH)zmS (HQZH&M9 (fl%lfjl) 2504y, gh)a%—ﬁg (@, 22 (q,
1.95-0,.8 d 182: MS: miz 798.3 (M +1): 1H NMR
(CDClB) i) g%@“*?‘ﬁ@% @3“‘58% 772 (4 11 7. ' (d) 1H), 7.39 (s,
ir)') 471 séll Etrin Bdmp oﬁnd.lo(ld,(ﬂ% m/ﬁ)ls)zvqwmx,dﬁmﬂ)z(wczo6(1@26lasl)lH)58®6 (Z 0
(185 8850 30 b $C b Tl T B Ty 7230, P06 9969, 21y 56 (3.
“:’/ED m{2 22035(75{5 1%)25 4(@5}9 83 Ermuiﬁh*)% @ QH&(@M G4 DH), 430 1¢grm>ownd 183
(m 211), (m, BB) (3rﬁ5 (&131;) ’671121 7] ”:%1%40@6%1)(&0512&4?}4‘)52 2w gjpﬂ) 11|—1=}HS) 4. 92
(dd, 1H), OAS,,%(I%)HU 4.30 (m 2H), 4.00 (m IH, 3.50 (s, 3H), 2.89 (m

1H), 2.72
Compound 201: MS: m/z 814.3 (M"+1); "H NMR (CDCL) § 10.41 (s, 1H), 7.98

10 (m, 3H), 7.60 (s, 1H), 7.43 (d, 1H), 7.33 (d, 1H), 7.16 (s, |H), 6.98 (d, 2H), 5.64 (m, 2H),
5.29 (m, 2H), 4.93 (dd, 1H), 4.69 (m, 1H), 4.36 (m, 1H), 4.01 (m, 1H), 3.84 (s, 3H), 3.42
(s, 3H), 2.87 (m, 1H), 2.66 (m, 2H), 2.50 (m, 1H), 2.49 (s, 3H), 2.25 (q, 1H), 1.94-0.82
(m, 15H).
Compound 202: MS: m/z 838.2 (M"+1); "TH NMR (CDCl) § 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, 1 H), 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 (CDCl3) § 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, 1 H), 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 (CDCl5) § 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) § 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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2.51 (s, 3H), 2.50 (m 1H), 2.26 (g, 1H), 1.93-1.06 (m 13H), 0.97-0.83 (m
2H). Conpound 184: MS: mfz 786.2 (M+41): 1H NMR (CDC13) 6 10.36 (s, | H),
7.96 (m 3H), 7.42 (m 211), 7.32 (m IH), 7.15 (m 3H), 6.12 (d, 1H), 5.69
(g, 1H), 5.65 (s, 1H), 4.94 (I1d, 11-1), 4.64 (m 111), 4.54 (m 1H), 4.38
(d, 1H), 3.98 (m 111), 2.88 (in, 1H), 2.71 (m 2H), 2.50 (m 1H), 2.49 (s,
3H), 2.27 (g, 1H), 1.92-0.82 (m 1511), 1. 91 (s, 3H). Conpound 185: MS: iz
812 3 (M+1): 1H NMR (CDC13) 6 10.37 (s, | H), 7.96 15(m 3H), 7.41 (d, |

7(36 (13%3) 31%23‘53%&1?588(‘% 1%1596%07 I%QH %73@ 16 %96 &giﬁﬂ)? %Z% ml 0 1H)

9 (m 25A9. (m 2H), 2.51 (in, IH) 2.50 (s, 3H), 2.27 (q, |H), 191110
ég‘a '34(%3) 7 iwiq st ez 308 (e 11y i Nk gD S 0 oy T a3
11-1), %35&93 gsf'ls iﬁfﬁsi@ﬁ ”’7413?1%)2H)77%(1%1:?H51L%319)7 (dél?l% {51 (51&01? 5529

(q, 11-1)
(d, 141), 18)356% (m,1H), Hp2 (dd, 0&1)(4614011%) 2.389¢.rhH) 1495 (2. 69, @r?O(zH)H) 2.52 (s,

Compound 2R weD e wagfly 2y 11 e P  SORgmo SR S 6
25(d, 2H) (m/288 (d, 111), 7.50 (m 4H, 7,29 (m 2H), 7.07 (s, 111), 5 67
(m oSS, ), e (ot ) ST 4,3 Ty B < 04
rl-mgg' &25 &c( m %%@(d,lﬁ{)lm% 7 5 (‘%3@987411( {h, nif)H)/ oog@'ﬁﬁguﬁlﬂx 188 M
10 [H), 5.62 (s, 1H), 5.47 (d, 1H), 492 (dd 1H), 468 (m, IH) 440 (m, 2H), 4.04 (m, 1H),
3.87 (s, 3H), 3.50 (s, 3H), 2.89 (m,1H), 2.68 (m, 2H), 2.50 (m, 1H), 2.25 (q, 1H), 1.91-
1.03 (m, 13H), 0.98-0.82 (m, 2H).
Compound 208: MS: m/z 8382 (M™+1); '"H NMR (CDCL) 6 10.19 (s, 1H), 8§.27
(d,1H), 7.82 (d, 1H), 7.57 (m, 2H), 7.39 (m, 5H), 7.12 (dd, 1H), 7.02 (d, 1H), 5.63 (q,
15 1H), 5.60 (s, 1H), 4.90 (dd, 1H), 4.70 (m, 2H), 4.32 (d, 1H), 4.03 (m, 1H), 3.85 (s, 3H),
2.86 (m,1H), 2.71-2.52 (m, 2H), 2.39 (m, 1H), 2.20 (q, 1H), 1.94-0.84 (m, 15H).
Compound 209: MS: m/z 8§96.4 (M +1); "H NMR (CDClz) § 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, 1H), 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 (CDCly) § 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/z 922.2 (M +1); "M 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, [H), 1.90-0.84(m, 23H), 0.85 (s, 3H).
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(d, 2H), 7.93 (d, 1H), 7.52 On, 4110, 7.32 (s, 111), 7.26 (in, I H), 7.08
(s, 1H, 5.68 (s, 11-1), 305.66 (g, 1H), 5.22 (d, 1H), 4.92 (dd, 1H), 4.71
(m 211), 4.57 (d, 1H), 4.33 (in, 111), 4.05 (n, 1H), 2.89(m 1H), 2.68 (m
2H), 2.53 (m 11), 2.28 (q, 111), 1.95-0.83 (in, 2311). Conpound 189: ME:
nilz 8824 (M-(1). Conpound 190: Ms: ink 884.2 (Mt+1);(CDC13) 6 10.29 (s,
111), 7.96 (m 3H), 7.54 (m 1H), 7.36-7.26 (m 5H), 5.70 (m 2H), 5.27 (d,
113), 4.95 (dd, 1H), 4.74 (m 1H), 4.53 (d, 1H), 4.32 (m 11-1), 4.05 (m

2H), 2.95 (n @d)n 0811(5912( MS: %@BQZZ(WH)T]]HM\H“R(CD@;B 3(1,361(s) 1H)1 834- 0. 83
(m 23 npound 192:

Vo oy B0 N (), 76346, D, 758 (D g sy dED 1T O 55
ﬁ)l) c 65‘3 7(4% 1‘1@)) é%g(%gfﬁ?dé 9&' %ﬁz 4 44(%%%?) 4535, 71%%21155((%1 11#}34)3155’ ?g (s,
1H), 4.35 (1@1(71H)1Hi)04 (4, OH), ]Z)&(rr(;m ZIlH]))Z 62(r882f@r12 49|ﬂ)1, 18), 8826((m lfi)l 1¥1-R0%3 (n,
1H), 52 28(&92314)!4) , 1.93-1.05 (n, 21H), 1.36 (s, 9H), 0.97-0.82 (m 2H).
Compound 213: MS: m/z 880.4 (M"+1); 'H NMR (CDCl3) § 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,
10 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 822.2 (M +1).
Compound 216: MS: m/z910.3 (M™+1); 'H NMR (CDCl) 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), 5.68 (q,
15 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 (CDCl:) 8 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),
20 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 (CDCls) § 10.29 (s, 1H), 8.35
(s, LH), 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
25 (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 (CDCl) § 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
30 (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 193: Ms: iniz 894.2 (1\4 +1); 1H NWR (CDC13) 6 10.21 (s, 11-1),
8.28 (d, 114), 7.95 (d, 21-1), 7.52 (n, 4H), 7.41 (dd, 1H), 7.34 (s, 111),
7.26 (s, 1H, 5.70 (s, 1H, 5.65 (q, 1H, 5.41 (d, 1H, 4.95 (dd, 111),
4.75 (n, 2H), 4.57 (d, 1H), 4.36 (m 1H), 4.05 15(m 1H), 2.70 (m 2H),
2.50 (in, 1H, 2.29 (g, 11-1), 1.93-0.82 (m 231-1), 1.46 (s, 311), 1.36
(s, 9H). Conpound 194: Ms: mz 857.3 (W11). Conpound 195: Ms: mlz 857.3
(M +1). Conpound 196: Ms: nmiz 784.3(i k+1); IFI NWMR (CDC13) 6 10.20 (s,

15 82802 (0 Glwoufa 30:0s: ison QL+ B AR COBE0 S 15, g0l 6
%H%ﬁ El 642((1mH)g$_’D)53 ,(d,QHD%T@Si(S, 1H:'[J,)7,.714(.dOYHI,ﬂ,45](H% 3Hﬁ§57&576 (Gs1HBMA)LS (%. 1389, E rs’rﬂ.H) ,
S Comportiortt sidiantih: %318 1Hh4 1l el R el m s Sy

8.03 25(s :  1H), 450 (&, 281 2158, (m? 185, 218 (ol 702lGg4m 2
7.00 (d( 2%11 4@@9@ %’,IP?H) ,505%. 2%3, )(lé,SBl(H), 2%5 ((ngm 11r?)7 2462 (2
2H), 4. 30 (P33 H).) 403(|n 1H), 3.86 (s, 3H), 2.88 (m 1H), 2.66 (m 2H),

éorSY;Ol(J?ld ig% %éénot %@2718%32%%8@' (Nﬁ%rrpoungqgggb()% lolwzlé)é%g( ( MngTg
"H NVR ( CEG13)), 8040d,3F) (587 &HIH), 7.66(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 (CDCL) § 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); '"H NMR (CDCl3) 8 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 (CDCl;5) 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 (CDCl5) 8 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) 5 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,
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7.58 (s, 1l1), 7.43 (d, 111), 7.32 (d, 1H), 7.16 (s, 111),
6.24 (d, 11-1), 5.69 (q, IH), 5.64 (s, 1H), 4.96 (dd, 111)

6. 97
, 4.66

4.55 (in, 1H, 4.40 (d, 1H, 4.02 (m 114), 3.84 (s, 314), 2.87
2.68 (m 2H), 2.49 (s, 3H, 2.50 (m 1H), 2.28 (q, 1H), 1.91-0.83
1.91 (s, 311). Conpound 200: Ms: mz 852.2 (ML1+1); 1H
(CbC13) 6 10,26 (s, 1H), 8.03 5(s, 1H), 7.96 (d, 211), 7.52 (s, 1H),
1), 7.34 (d, 1H), 7.23 (s, 111), 6.98 (d, 214), 5.67 (s, 1H),
| 28)), 4.8542dd, (1An), 4.6 Him, 241)98.3§ dd],1 HVH).05 én 6IH) 2088 21 1)H), 2.680n(, AH)111) ,

Compound 227: MS: m/z 7442 (M™+1); '"H NMR (CDCl3) § 10.31 (s, 1H), 8.21
(d,1H), 7.55 (m, 3H), 7.39 (m, 1H), 7.33-7.25 (m, 2H), 7.12 (d, 1H), 6.56 (d, 1H), 6.16
(d, 1H), 5.66 (q, 1H), 5.62 (s, 1H), 4.94 (dd, 1H), 4.62 (m, 1H), 4.59 (m, 1H), 4.41 (d,
1H), 4.06 (m, 1H), 2.87 (m, 1H), 2.68 (m, 2H), 2.50 (m, 1H), 2.26 (q, 1H), 1.95-0.83 (m,
15H), 1.90 (s, 3H).

Compound 228: MS: m/z 857.3 (M"+1).

Compound 229: MS: m/z 830.3 (M+1); 'H NMR (CDCl;) § 10.25 (s, 1H), 8.26
(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, 1 H), 4.30 (m, 1H),
4.04 (m, 1H), 2.90 (m, 1H), 2.70 (m, 2H), 2.39 (m, 1H), 2.27 (g, 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
(d,1H), 7.58 (d, 1H), 7.39 (d, 1H), 7.18 (s, LH), 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 8482 (M'+1); "H NMR (CDCls) 8 10.26 (s, 1H), 7.64
(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, 1 H),
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); 'H NMR (CDCls) 8 10.29 (s, 1H), 7.89
(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 (CDClL) 6 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
(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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0.82 (m 1511). Conpound 201: MS: miz 814.3 (ML1+1); |FINMVR (CDCL3) 6 10.41
(s, 1H), 7.98 10(m 311), 7.60 (s, 1H), 7.43 (d, H), 7.33 (d, 114), 7.16
(s, 1H), 6.98 (d, 211), 5.64 (tn, 211), 5.29 (m 2H), 4.93 (dd, 1H), 4.69
(m 1H), 4.36 (m IH), 4.01 (m IH, 3.84 (s, 311), 3.42 (s, 311), 2.87 (m
IH, 2.66 (m 2H), 2,50 (m 1H), 2.49 (s, 3H), 2.25 (q, 1H), 1.94-0.82 (m
15F1). Conpound 202: MS: miz 838.2 (M 1+1); 114NWR (CDCL3) 6 10.23 (s, 1H),
8.26 15(d, 1H), 8.00 (d, 2H), 7.60 (m 214), 7.44 (m 2H), 7.23 (m 211),

7.01 (d, 211 , 211

4.32 Ed lH)) 06“;“’%%"(‘&7%{1@3 3&?%%?&%%#@ %ﬁk@gﬁ(( @131 %'354(8%)( %3 )2 41

(m | fl_),(dzH237 q0od, 1HL)7,451d9¥H )L 738 (¢.MED3HRO (0, ZH); 0.187m( AH2H).69 (@olﬁbund

5212y /ety o ol O R S8 R A it 0 2o (o

lH) 6. 97 (ﬁld@'H '4'@4(:@1?% 3(9&(52% 85(31213912638"&11 2ﬂ%9251?ﬂ 1Ht)lé)°6 64 (m
4.31 %15 111 3.91 (s, 314) m 111)

(m2H§ 1(91& 1:0I4-|)(m 21@)90(9&0& ,2H)85- 0. 83 (m 15H), 1.19 (s 911)

gt 20 Bl 0l s e N 8 1)
) 0658 @HED. 539113, 1 )6B18 &, 1H1.4)08 ) §d0 (L), 4. 63

(4. 110, 6410008 @D 3393 (1) L, BOGE14 & L0080 96D (100 (11D, 4. €3

(m 1H) é@iﬁl(lrﬁbﬁ)%]@é@) ‘%&BH) izééﬁmﬂ%@)}ff&%}’ﬁ( fﬂgszl% T 1311),

1.91 (s, 2061 M5: mz 801.3
(1V\H) 1§H¥\INRP2 Ql §g) (ZW%MH) 220ng g %ﬂgg?g@nlll)) 7.61 Zs 114),

7.571(m 311), C@m@@urﬁ 2%: ¥i5: nﬂﬁ}z 2 W@él)( i NV (CBCRO 3 (1272810, 8224
(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),
5.69 (m, 2H), 5.18 (d, 1H), 4.93 (dd, 1H), 4.67 (m, 2H), 4.28 (m, 1H), 4.05 (m, 1H), 2.85
(m, 1H), 2.68 (m, 2H), 2.55 (s, 3H), 2.54 (m, 1H), 2.28 (q, 1H), 1.91-0.83 (m, 15H), 1.19
(s, 9H).

15 Compound 237: MS: m/z 844.3 (M*+1); "H NMR (CDCl;) § 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); 'TH NMR (CDCl3) § 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); "TH NMR (CDCls) § 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 (CDCl3) § 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),
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(d, 111), 4.94 (dd, | H), 4.70 (m 111), 4.39 (d, IH, 4,32 (m 111), 4.03
(m 1H), 3.90 (s, 3H), 3.48 (s, 311), 2.88 (m IH), 2.70 (m214), 2.52 (m
1H), 2.26 (g, 111), 1.89-0.82 (in, 1514). Conpound 206: MS: nh 838. 2
(ML+1); 114 NMR (CDC13) 6 10.19 (s, 1H), 8.27 (d, 114), 7.62 (s, 111), 7.58
(m 3H), 7.41 (m 2H), 7.25 (n, 311), 6.97 (dd, 11-1), 5.71 (s, 5 1H), 5.63
(q,1 El), 4.92 (dd, 1H), 4.64 (m 241), 4.33 (d, 111), 4.05 (m 111), 3.90
(s, 311) 2.88 (n, 111), 2.69 (m2H), 2.46 (in, 111), 2.23 (q, 114),

éb(9)421 Qié616((121; ﬁ%hﬁb&d@ c%% @65@11&) 224)(@1 1H) 404@ann@yac882(a17 THYR 697 z
7.55 (n EH)’ 243 (en%H)saf? (mﬂH)z 2(%((12%}) 1?6ch5(<&1 1%&%)0 5250§§ ((nqﬁi) 10 1H),

5 04 (m ﬂii, Qrifhutdaaig g w28 1@ L PR EBAD 5 s TtP 268 219
éo 500l(J nmd 14d\) H), zszE(d(ZH) 7 (dd, 1910 7.35 QB 1 {72434, 2 H)07. Qﬁ(rﬁ 82), 6n‘n8(c2H)
(dmiI—B %g‘g 5(?1/‘5((111 (87“%%4%#5w 1%%%%15562%@5 d‘a“@@i H).7. 02 (d,

141), 5.6 m, 1 w170 . 4.32 (d,
1143 4. o%d(o% 1? @88%6@2@ %ﬁ j}? gSQQm ngm)(q -2)7529(62? ?1%{2})11), 2. 3§9
On, 1140, 13Hpd Qds, 31), 1.94-0. 84 (m 1511) (d, 114), (s, 111), Conpound

06, 1 gl LG £ 20 0,0 1T, 762D
114), 5.37 (d, Chpourdl B6: Vild m/2 889.3 (ML"¥B: ZH BIMR D41 B, 1 0283F, YHiy, 8224) ,
10 (d, 1H), 7.57 (m, 2H), 7.42 (m, 2H), 7.19 (s, 1H), 7.08 (s, 1H), 6.79 (d, 1H), 5.66 (m,
2H), 5.24 (d, 1H), 4.96 (m, 1H), 4.78 (s, | H), 4.67 (m, 1H), 4.55 (d, 1H), 4.35 (m, 1H),
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); 'H NMR (CDCls) § 10.13(s, 1H), §.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: mv/z 831.2 (M'+1); "THNMR (CDCl;) § 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),
4.99 (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); "H NMR (CDCl;) § 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, 1 H),
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 8§03.4 (M "+1).
Compound 248: MS: m/z 845.3 (M'+1).
Compound 249: MS: m/z 917.2 (M +1); 'H NMR (CDCls) 8 10.22 (s, LH), 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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8.31 5.68 4.06 20(m 1H), 2.69 (in, 214), 2.51 (m 111), 2.28 (g, 111),
1.94-0.83 (m 2314), 1.46 (s, 314), 1.37 (d, 614). Conpound 210: MNS:
nth 882.4 (M4-1); IH NWR (CDC13) 6 10.24 (s, 111), 8.27 (d, | EH, 7.98 (d,
214), 7.58 (m 2H), 7.42 (m 111), 7.24 (n, 111), 7.01 (d, 2H), 6.89 (s,
1H), 5.68 (s, 114), 5.66 (g, 114), 5.22 (d, 1H), 4.97 (dd, 111), 4.78-4.52
(n, 411), 4.36 (m 251H), 4.04 (m 1H), 2.88 (m II1), 2.68 (m 2H), 2.54
(n, 1H), 2. 29 (g, 1H), 1.94-1.05 (n, 21F1), 1..37 (d, 6H) 0.97-0.83 (in,

280 o P 4 0l 9208 (M M R plost Al gl
311), 7. 031((151H)],EI)7,3 B4F®0.2H)Y1A3B) (q, IH) 2.15- 120 (m, 3OH) 0.83 (s 3H)
Compound 250: MS: m/z 905.4 (M"+1).
Compound 251: MS: m/z 901.3 (M'+1).
5 Compound 252: MS: m/z917.4 (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[14.3.0.04,6nonadec-14-yl]-carbamic acid cyclopentyl ester (Compound 254)

Compound 254 was prepared via the route shown below.
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5.66(q, 1H), 5.20(d, 111), 4.99(dd, 111), 4.71(m 2H), 4.56(d, 111),
4.35(m 114), 4.03(m 30 1H), 2.70(m 211), 2.50(m 111), 2.29(q, IH,
1.90-0,84(m 2314), 0.85 (s, Compound 212: Ms: tniz 892.4 (M+1); NWVR
(CDC13) 6 10.36 (s, 1H), 8.59 (s, IH), 8.25 (d, 111), 8.18 (d, 2H), 7.73
(d, 2H), 7.58 (m 21-1), 7.45 (in, I11), 7.34 (s, 111), 5.74 (s, 114), 5.68
(g, 11-1), 5.39 (d, 1H), 4.94 (dd, tH, 4.72 (m 211), 4.55 (d, 1H, 4.31
(m 1H), 4.04 (m 114), 2.86 (m 1H), 2.67 (m 2H), 2.49 (m 1H), 2.26 (q,
111), 1.91-1.05 5(m a3H) .

0 POCl; l N O
OH + —_— F Z~0
F J Reflux, 3h
o] Ci
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0 O OH e,
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>[07(N MeOH
0 07 "NH NH
0% "NH NH A NEA
=AY s
$ .S o) olke)
28 00 0 1-29
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O\OJ( g(\c;) o o 24 Hoveyda-Grubbs
NA T Q X | >
> NG i CH,Cl,
HATU, HOBt, NNM o
CHZClz \»
1-30
obeY
F ¢ O
H,/Pd-C
O,
MeOH
1-31 254

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 213: MS: mz 880.4 (M+1); 1Ff NWR (CDC13) 6 10.36 (s, 111), 8.26
(d, 11-1), 8.16 (d, 2H), 7.74 (d, 2H), 7.59 (m 2H), 7.45 (m 111), 7.30
(m 2H), 5.71 (s, 1H), 5.66 (g, 1H, 525 (d, I1l), 4.95 (dd, tH), 4.71 (m
1H), 4.65 (d, tH, 4.28 (m 1H), 4.03 (m I11), 2.87 (m 111), 2.70 (n,
2H), 2.51 (m 111), 2.27 (g, 11-1), 1.92-1.06 (m 1013H), 1.19 (s, 9f1),
0.97-0.82 (in, 2H). Conpound 214: Ms: mz 780.2 (M+1). Conpound 215: MsS:

\(MCZDCEE\’Z%;ZE (M-11). Compound 216: NIS: nv'z 910.3 (M+ 1); 1H NWR
(a 119, ButulSud g Brhaghly dhbly ierfnd - OG0 Ghoghly 7

4.98 (dd, adhdd sleﬂwﬁ?at (0C. 2H)e, redctid8 n(mﬂurelﬂzés) stireed G 4 rpnditHpn q8er@Bed wjth311) ,

55::;9 ( T 20 11]) HCgmgl%ous soluuo@d?rﬁg?éa Zr%hfs c% sume?mé% ﬁolﬂislfllil)agéfl%am

E SDCi-IP:g 8 7\7;ligr \3§el(a9n’d d:l‘l%&)dndé V%Zcuﬂno g'}';él]\)-ﬂ .92, (8@‘5’/0) 21\%43) m/A4&@061 (WHt)H)QG 7d (]jj
114),54. 77 (s) To molll)lon af 16@7 (490 2.Hy93 mm&h) @d%uqu}% Je4133 nerﬁpl),lﬁi@%t Q70Qg04 (m

IH), 3. 92 (ﬁm 11];) d% g% o ks }I{@H 1*'{110&’55%44&% "s)el Aie8a (4,

111), 1.902°™B8 106 214 SR SIEY Me:

Tl—{l) z 39344111(411\1&&61)0;3/01])&0&%&5(1%&()@ 51 iﬁ1®92 &?_lyl MQPY&)@BCE(Y?QH}’D.{@M; 8. 28 (d,

113), 5. 66°¢ 8 S picd) wi Yy g9 ol Sopiah e GRS RS 5 (i

3H)54 ? 58 r&b%edéﬂéoonﬁte%e?a%ééﬂd stf}regf‘%"oﬁ a‘lHot}i'ellaSh t%e@&c{l@ﬂ mbdtdde wad. 70 (m 2H),
10 filtrated, 'concentrated and purified by blhca(gel column )chromatography to afford a crude

product I-28 (0.89 g, 80% yicld). MS: m/z 679.1 (M'+1).
Compound 1-28 (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 [-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,Cl, (10 mL)
was dropwisely added a mixture of I-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 1-30 (1.51 g, 88% yicld). MS: m/z 844.3 (M +1).
A solution of compound 1-30 (0.50 g, 0.59 mmol) in CHzCl; (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 219: MS: tniz 880.2 (M +1): 11-1NMR (CDCI3) 6 10.31 (s, 111),
8.34 (s, IH), 8.28 (d, IH), 8.20 (d, 111), 7.60 (m 4H), 7.45 (in, 1H),
7.29 (s, 1H), 7.13 (s, 111), 5.77 (s, 1H), 5.67(q, 111), 5.19(m 111), 4.94
(dd, 1H), 4.67 (m 2H), 4.26 (m 1H), 4.05 30(m IH), 2.88 (m 1H), 2.71
(m 21-1), 2.53 (m 111), 2.29 (q, 1H), 1.90-0.83 (m 15H), 1.18 (s, 9H).
Conpound 220: MS: miz 892.2 (M+1): |FT NWVR (CDC13) 6 10.29 (s, 1H), 8.39
(d, 111), 8.06 (d, 2H), 7.88 (s, 1H), 7.71 (d, 1H), 7.45 (m 3H), 7.36 (s,

i:'? 74132065<;enﬂ;hﬂed abd ﬁl&lﬁ@l bylsifica gal &ﬁurﬁﬁ] chibhiatogtapB td give brdductdl-98 ( dd

114)" 5 T408Me, B9 vichhmst iz 4143 08 Hig: FNMIRACDGEST0 36 4s 3EN 8 5005,
ToPoa 0 AF: s PjadT Ay TR @a (i PR GERRR 40 GROAR 108y S0y, H070 (9,
7.25 (s, BHR,(s5LE575.6dnq,2H), 5.52 QL 1HL, 4. 921(11)1 1K), 9477((dd1,H)1#-l)66 (dd,a81)( 432 211)

> 28 (ot o B AT b 25 Pa B Al et TPonEbaimnasins Né”?ﬂz

814. 3 (M41) NWBa(s@B%@bf@orﬁ&u%& 1(33 (5(1&@0081 éﬁacﬂ)sm MEDH (80%)(%&' 1), 7.47
(m 311), 741 (m 1F1) gF . 7.16 H;’ 7.05 (s, 111), 6.56
(d, 1H), adf@gl n?dﬁ@)mngmom mpfmmwnég I‘(Tzddfheﬂ ¢ IfClT WHKIUIERYAS. 4. 58

d, 1 . r o 34

( H) ;l) 294‘[11‘%}1 1(1%3 étﬁro}pheée (gﬁ{é/g%or%leg Lihd r%Og)gl(g;me s{lfe]a)t 00%1 ?e%da t%xlg)g%rp o}dnd( r27123
M5: m z 8'0726; zeaemmmxxturmmwﬁlt mel)pu@f it bs@qlslmnlcmc)mat@grzﬂn(f@ giv), 7.54 (m

311). 7.42 9 i 0 6.56 (d
1113’i 5. G%OYE‘EC} “éz;% (%7 %glg% 35/0}1 J[‘fhé} E%g 3((8’&+JU} ;ZE)NM @‘(ﬁfﬁé’l %#‘0 4. 30 Em
-Hl)l) 410251&5108 Ad @) 1H)28&@ (ﬁdlﬂlﬂ?l‘l)ﬁo (c?d 68), (m5 2Isl)7,(m2213ﬁ 7(4% (43 108), 8?:329 (qcI
oun
L LB O s i Db, Tokeu S choh o ot b 0ps Phatso b B9 PRPS
7.58 (d. 1 5 4H) . 5. 70 2H)
L oo o il g3 (4 1R 02 el Bin i) 080 gafufs (M 4), 5 T Eﬂ?) K
4.03 (m 111), 3.91 (s, 3H). 2.90 (n, 1H . 2.66 (m 214). 2.52 (m 1H).

2. 28,(9. gdibhie 3581 Rkl oF hipotnfdsd 3gy OH)+ 0-94-0.83 (m 2H).

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 (CDCl;) & 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, I H), 5.97
20 (s, [H), 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,
I5H).
Compound 256: MS: m/z 815.6 (M'+1); '"H NMR (CDCl) § 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, IH), 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 (CDCl;) § 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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25Conpound 225: Ms: nfz 760.2 (M +1); IH NWR (CDC13) 610.35 (s, 111), 8.25
( IH), 7.55 (m 311), 7.40 (m II1), 7.27 (m 2H), 7.16 (d, 111), 6.54

( i), 5.66 (m 2H), 5.42 (d, 111), 4.94 (dd, 111), 4.67 (m 1H), 4.46
(d, 1H, 4.35 (m 111), 4.04 (m 1H), 3.50 (s, 3H), 2.89 (m 1H), 2.66 (m
2 2.33 (m 1H, 2.26 (q, IH, 1.92-0.83 (m 15H). Conmpound 226: MS: nfz
798.2 (Mrh-. t); 1HNWR (CDC13) 6 10.20 (s, 1H), 8.25 30(d, 1H), 7.55 (m
3H, 7.41 (m 1H), 7.27 (m 311), 7.16 (d, 1H), 6.56 (d, TM, 5.66 (m

2H), 4.94 (dd,

T, 2 e (m Olrount 33 Mo fvparh i ikl sftiad(s g g (M

?gngﬁl;mdﬁgmggw?; ﬁzng)qg g((ég.& Mﬁgg 62 gﬁéwggm?]{% ]Z?(l;m ggégg % 862é6
’11’1)' 1 144996 @ldg 1) 4501 dly ! 4@9’(‘5 h Ay UG SED(GlP (o 3. " 4 62

(m 1H), %&9( )131519(m49}g13fa@|(s 3H), 2941 @@8(@411)")220%51,81714)(&@0 oldel)m, 2. 68

(m 2H), 2.50 95-0.83 (M , 1.90 (s, 3H).
Conpotind 438). I\/B rﬂz 857.3 (V\H) Corrpound 229: I\/B allz 830. 3 (M+1); 111

$N2R5( E:E]Cl%%l_l?, n_ugguréc?%%#@%’m/égégl #]M*Igl)b)h?l’lﬂ\z}}g@?@) 821|(D.51 (Z,‘ ﬁ% é% 2H),
(d, 1H), 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 Compound 260: MS: m/z 762.2 (M'+1); "H NMR (CDCl;) § 10.63 (s, 1H), 8.26
(d, 1H), 8.10 (s, 1H), 7.88 (d, 1H), 7.67-7.44 (m, 4H), 6.84 (s, 1H), 5.89 (s, 1H), 5.68 (q,
1H), 5.38 (d, 1H), 4.97 (dd, 1H), 4.76 (m, 1H), 4.58 (d, 1H), 4.21 (m, 1H), 3.96 (m, 1H),
3.66 (s, 3H), 2.91-2.60 (m, 4H), 2.25 (q, 1H), 1.89-0.89 (m, 15H).

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 (CDCls) & 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 (CDCl:) § 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, 1 H), 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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111), 5.72 (q, 1H), 5.18 (m 111), 4.97 (dd, IH), 4.68 (m 2H), 4.56 (d,
111), 4.30 (m 1H), 4.04 (m 1H, 2.90 (m 1H), 2.70 (m 2H), 2.39 (m 1H,
2.27 (g, 1H), 1.90-0.80 (m 23H). Conmpound 230: Ms: nilz 860.3
(Yr-Fp; iff NWMR (CDC12) 6 10.28 (s, 111), 8.10 15(d,1H), 7.58 (d, H), 7.39
(d, 1H), 7.18 (s, 111), 7.09-6.97 (m 411), 5.72 (s, 111), 5.68 (q, 111),
5.24 (d, 111), 4.95 (dd, I111), 4.80 (s, 111), 4.65 (in, 1H), 4.54 (d, IH,
4.32 (m 1H), 4.03 (m 111), 3.91(s, 311), 2.94 (m tH), 2.68 (m 2H), 2.54

(m 111), 2. 28 ehpobidl zéslm-mﬁg 786.2(m" +2)1111)NME (95}0@)8410(413 (s21H), 8.2Gonpound
231: MS: niz 848. 2p M +1) 1&@ 13) 06( 64 20 Xd 1H) ,
7.60 (d, im)lH)78ﬁé(rpd1H)1|1|)78 (¢ 140. (43~ 7t2]5|)(m #H) Q‘E(m%) 53 1s IFR 6. 88
111 . 9 4.31
(s, | )1 (%d g%l)(zmi? %%)m éﬂgﬁt(zf(% 4#?1%&1) @'ng‘?n{ﬁjf)fff% §é3g(1”1H)2é38)5 8L
(m 111), 28528, 6@) 2109-0.86 (@41THB3 (m 15H), 1.22 (s, 911). Corrpound 232

760 1. 1b), FOBGOPHROY M7 dos (b ¢ %1’113 NR4Eocb508, 3 ?%4
7: 00 (s, | %&Ji)ﬂ) ﬁo@gs (m, 72007, 74)3(&8%6}17 6%?)14;7 (Jn%l Md@ (r%ﬂﬂ) 549336 1 ﬂ?)
32 N e i aatmam ot 4o 15, 56 o o R s s
(a, “11-y, 4 ’}’85%’ i OSSR 7 400 5570 (1, 2by, ! S 54 (4, 71?3)
4 96 30( dd, llﬂlbmpéurﬁﬁ%(ml\/ls}.hﬂ& 8121” B0 ¢ Iy 'R NMR (@D%)@rh() 47 (8.10H), 8290 (s,
311) 10 3 5(8'd,(lH') 733'012111 IH) 7. 8{ (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, IH), 1.84-0.88 (m, 15H).
Compound 268: MS: m/z 8322 (M™+1); '"H NMR (CDCls) 3 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 (CDCl3) § 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 (CDCl3) § 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 (CDCl;) 8 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),

82



IH), 2.68 (m 211), 2.53 (m 111), 2.25 (g, 111), 1.88-0.82 (m 1511).
Conpound 234: NI'S: mz 860.2 (1',4 +1); 11-1 NMR (CDC13) 6 10.31 (s, 1H),
7.63 (d,1H), 7.60 (d, 1H), 7.45 (d, 1H), 7.40 (d, 1H), 7.20 (m 211), 7.10
(m 2H), 5.69 (s, 1H), 5.67 (g, 1H), 5.30 (d, tH), 4.94 (dd, 111), 4.78 (s,
tH), 4.64 (m 111), 4.55 (d, 1H), 4.36 (m 1H), 4.04 (m 1H), 3.94 (s, 3H),
2.89 (m 1H), 2.68 (m 211), 2.53 (m 1H), 2.26 (g, 51H), 1.93-1.04 (m
2111), 0.97-0.82 (m 2H). Conpound 235: MS: mlz 844.2 (Mi-4-1): 1H

NNI R ( CDC ,

(m 2i1), 695§ {0 335G uh738y G 4 A gl gBR bR Ty Ao i, 1D o 831
Eg}d, 1152 242189225167@ 312k 554n126H][d29](h|)1H)41®2 qwcm IZBIﬁ) 3 90 (g 31-1), 152 84
10Conpound 236: C(Omo Eg?? %% Nﬁgi%)(M+iiL1%§QﬁﬁRg(é§81§ 6110(5 f;meg%l v
8.22 (d, 1H)gs (fy 53@1}(‘/"75 ék')lH)H%é&cmHélﬂ@ ((n? 12? &%gﬁlﬂm 5%9%0(1%) s68), 6.94

(d, 1H), 6.90( Hg467(m
211) , 54. 28q(1rH) M@(d AHOGH. Qﬁddm)l) 42778(51 (). 145816, 1H), @820((1111‘} 1@93 (85 (s,

2.54 1 1.19 911).
1500rrpoundgég‘76slﬁ§éﬂ%% éﬂg"”(‘?]\’i&i‘f) ;((?’Ijill—:ﬁl\lﬁ%7?%éﬁ13)ﬁ%)'lo. 23 EZ lED? 8. 22
(1 c:l) 1F% 6; 58 (mom%&lﬂd 27764@5@%8151 (M7+29 " NMR ICPC1H 596.35ds, D13.,056. 84 (s,

, . 5.66 ( 1 94
1%1) 246gfr(n( iﬁl) iﬁﬁ (d4 48, 285 (fﬁiﬁ) 74573%5?;@?1 1%‘%’%5 7%2 70%2( %%3@%9612 1%@ (m
1 2 - m) 1-
AP sd@ég 131%)) 433 45?3(&&2}1314%5 4%8% Qﬁ? 41@3 213?62 gﬁu(vl RZI'%"DCI%&@?E)& . 10 e
(s, 1d1), IH),2225((@111H))°23’(c55H()m 8:’211))3(m715113)(|n 2H), 7.18 (m 1H), 6.93

vy, 4 6a (m Eoepoi e (B S OR O 57 1) 4 05 (m “1hy, 280 (m
111), 2.67 (m CB&lia))uan?733M$ m/aﬁ‘am 221\4521)( I'BII\IME)(CDEJ;}ﬁ 1(0q19 @Q1H), 7.9492- 1 04
(NWR (2%;%)%;)15)87 ér%ié,HM 7(25('s 1@17 1 gdcde) e e a7, W 6 a2V 5y
(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 (CDCL) § 10.43 (s, LH), 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, LH), 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 (it, 1H), 2.55 (m, 1H), 2.24-2.26 (m, 1H), 2.01-0.69 (m, 34H).

30
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(d,1 H, 7.54 (m N), 7.38 (m 2H), 7.28 (s, 1H), 7.14 (s, 1H), 6.73 (s,
IN), 5.68 (m 2H), 5.43 (d, 1H), 4.94 (dd, 1H), 4.65 (n, 1H), 4.39 (m 2H),
4.04 (m 111), 3.58 (s, H), 2.89 (in, 111), 2.68 (m 211), 2.51 (s, 311),
2.50 (in, 1H), 2.28 (g, 111), 1.93-1.06 (in, 131-1), 0.94- 0.82 (m 2I1).
30Conpound 240: MBS niz 82 .2 (Nc+1); 11-1 NMR (CDCI3) 6 10.18 (s, 111),
8.22 (d,1H), 7.56 (n, 2H), 7.40 (in, 2H), 7.20 (s, 2H), 7.08 (s, 1H), 6.76
(d, 111), 5.71 (s, 1H), 5.66 (g, 1H), 4.94 (dd, 1H), 4.66 (m 2H), 4.29

(d, 111), pPka le(ZB?~ﬂdﬁlbltl&lgﬁ\m/ﬂlAPwdéaseZ-65 (m 2H), 2.53 (s, 311), 2.45
(m 1H) q, 1H), 1.96-1.05 (in, 13H), 0.95-0.83 (m 2H).

(ngp(ﬂfl;]d $%§§ZWPrqswpﬂzm?mfica(zwu) THNMR (CDCI 3) 6 10.38 (s, 1H) 7.89
X .05
11-1), 6.18(d, gﬁﬂ)%.“ﬁmﬁ‘é@( fg%nf m%d %gzﬁﬁem nyitiies %%ea%m %&«% 4.63 (Enm
1, i 50|QS@S-§SEQE,1814N$?ra(ndforﬁlg% in(gmgﬂr@)ll(smalrﬂlBl)Zl(DEaBpI@mS (Neyage) 86 (m  2H) .
) m ,. 2. , . d
Suae A rotigaseersinh. Sl S asn i ) oS s o BIRONR

(CDCL3) 6 irl@@(?&L(o? La&hﬁ Beﬁarﬁ‘{LE@ﬁfédluﬂd'{)mh Kaﬁa?m*(dim an?dl(lhlpra?nﬂﬂm(cm at2H) , 7 19
4.96 (m

(s, 1H, 08 (s, 79 (d, 111), (in 4
1H), 4.78 3(7°5C og_qq)ﬂghu 181;2 t(aptﬁrlalqujtulem@graeldferrg%nto (nﬁt]gl uﬁ_&lef%)l;%?, (m 1H),
2.85 (m %mtalnaigesa?lgmotlg@nd 130150§teﬁlwmh s:hliﬂmg 9t 2B( %ftcl' e abkoddal £4 (m 15
600 nm reached 0.6, the culture was induced with 1 mM isopropyl-1-thio-B-D-
10 galactopyranoside (IPTG) at 22°C for 5 hours. The culture was subsequently harvested
by centrifugation (6,000 xg for 15 minutes at 4°C). Cell pellets were resuspended in
150 mL buffer A (50 mM HEPES, pH 7.4, 0.3 M NaCl, 0.1% (w/v) CHAPS, 10 mM
imidazol, 10% (v/v) glycerol). After the mixture was disrupted by four 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(2132-GSGS-NS33.151) was
eluted 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 21.32-GSGS-NS33.181y 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 ¢m, 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
84



26H) . Conpound 244: Ms: mlz 872.3 (M +1); NVR (CDC)) 6 10.13(s, 1H), 8.24(d,
1H, 7.53(m 2H), 7.41(m 2H), 7.19(s, 1H), 6.99(s, 1H), 6.79(d, 1H),
5.69(m 211), 5.23(d, 1H), 4.98(dd, 1H), 4.77(s, 1H), 4.65(m 1H), 4.55(d,
1H), 4.35(m 11-1), 4.04(m 1H), 2.87(q, 2H), 2.68(m 2H), 2.53(m 1H),
2.29(q, IH, 1.94-0.84(m 26H), 0.83 (s, 3H). Conpound 245: MS: rniz
831.2); iff NWR (CDC13) 6 10.21 (s, IH, 8.26 20(d, 111), 7.90 (d, 2H), 7.58
(m 2H), 7.46 (d, 2H), 7.00 (s, 1H, 5.69 (m 2H, 5.09 (d. 1H, 4.99 (dd,

11-1 4.62 (n 1 In,
2H) | 'y “(ﬁsfﬂm’“i'ﬁﬁlH%y ﬁ@é‘“{éﬁ @“éj RS @teasgﬂé%é@r ohhin B%m@ L 24:
MS: m z 76AMArH{sMuffet, )pH 7.1, I9YRNGIXC1320% gﬂ;@er%l, aﬁ&DOll%]QHABS:LThé tﬁnhll 1), 7.80
(d, 3H),756m2|—f|) 741d2|| 6. 58 gl 21 (d,
1H), 254. G3nqenfiatiopgf NSB; %em capgvas 4 Yk Whﬁch Wi lwef thagghe (‘ﬁ(-‘ﬂofi “ﬁatﬁ 70(m
2H), 2.56 ((m 2H), 1.94-0.84 (n, 15H), 1.87 (s 3H). Conmpound 247: WNE:

mz 803.4 rrpound 248: Ms: iniz 845.3 (M +1). ound 249: Ms: in/z
917. 25 ( Mr+1) ; NVRe ¢GRCIGitiG W ipRubatsd fHnj) mBues at 30°C he reaction was then

quenched by addition of 100 uL of 1% TFA. 200 uL aliquot was transferred to each well
of Agilent 96-well plates.

Reaction products were analyzed using reverse phase HPLC described below.
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 pm, P/N 993967-
902, Column thermostat: room temperature, injection volume: 100 pL, 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 ICsy 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 ICsy values lower than 20 nM and 7 compounds exhibited
ICso 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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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), 4.94 (dd, 1H), 4.70 (in, 2H), 4.54 (d, 11-1), 4.34 (dd,
1H, 4.08 (m 1H), 3.83 (s, 3H, 3.18 (m 1H, 2.73-2.43 (m 211), 2.33 (q,
1H), 2.15-1.20 (in, 30H), 0.83 (s, 3H). Conpound 250: Ms: nth 905.4 (M +1).
Conpound 251: Ms: miz 901.3 (114 r+1). 5Conmpound 252: MS: nmiz 917.4 (W1).
Compound 253: Ms: mz 903.3 (Mt+1). Exanpl e 254: Synt hesis of

[ 4- Cycl opropancsul f onyl am nocar bonyl- 18- ( 2-fl uorobenzo [4,5] faro [3 , 2-D]
qui nol i n- kdkyiboKlyh)dydsddedomadh well of a 24-well tissue culture plate, and cultured

, 16-di azatricycl o[ 14. 3. 0. 04, 6] nonadee: 14-y] | -carbam ¢ acid cycl opentyl
ester (Cor?ﬁ%‘i‘}l‘fg“ 2‘5%’)‘55%?:‘&8315?151‘3‘2@4“\@&%7&%(Bgrsgﬁéw'a the route ShO\FI)m bgl ow.

Toed 2IETe]CoumSee b Sl B (b P £ D) L1
room 78 containing 10% FBS and appropriate supplements (media B). The final concentration of
5 DMSO was maintained at 0.2% throughout the dilution series.

The media on the replicon cell monolayer was removed, and then media B
containing various concentrations of compounds was added. Media B without any
compound was added 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 eluted and
stored at -80°C until further processing.

A TagMan® real-time RT-PCR quantification assay was set up with two sets of
specific primers: 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 each well. The level of HCV RNA in ecach 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 ECsq 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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tenperature and stirred for additional 1 hour, internediate 1-26 (0.62 g, 2
31 mol) was added slowy at 10C. The reaction mxture was stirred for 4 h
and then guenched with 10% HO aqueous solution to pH 6-7. The crude
suspension solid was filtrated, washed with water and dried under vaccumto
give 1-27 (0.92 g, 86% . Ms: nmh 467.1 (M++1). 5To a solution of 1-27
(0.90g, 1.93 nmmol ), HATU (58.9 g, 1 55 mmol), HOBt (7.0 g, 0.52 nmmol) and
NMM (38.3 g, 3.86 nmol) in CH2C12 (10 nL) was dropw sely added a mi xture of

cycl opr op v } R R Ydd agm de
4. 00, aaﬂgs%gsfaqm: gﬁ%ﬁ?&\e/j@e 1ﬂmfggha%e 'Iﬂ w@%‘f s%dl Sﬁi'?ﬁvgsghﬂz %14512%12 o EC

Af ter war rié)dumoarrdibm d@n@dﬁatemcﬁyamdl %testrqomo byaprat graega @M. Schal reactl on

m xture f|| rat ed, .concentrate V.

chr omat ogr sty PBleh b SR G BB B RS posPHa bt ARy ™

679. 1 (Nrk) recovered f@bﬂ@l@gJMtrifué’ﬁloﬁl TR0 tegt co’knﬁoﬁnd‘m)ﬂ)l))od\@]&srda @9l ved in IVEOH
(18 nL) at roomtegeraturg gnd then cool ed the sol utlgg us1 g i ce bath.
To the res¥EHH delsrBingd &y Hepd M fmaloRF P HP AT SREUPES YSIE (g ) )
dropwi sel yys/pfger renoval of the ice-bath, 15 the reaction mxture was
heated at 65C for 1 h. The resulting solution was cooled to 40C, filtrated,
and washed wi t Stasdird phasOgolkineticararrmeterd wefs a5pess¢d @h@owmﬁwﬁﬁ@%er to give

Wh' te pov‘gg&lyf}s( ﬁwm&#hn (%Js{%% (p‘rlf‘ﬁi%l)x]{s gﬁﬁfdﬁ %%ﬂ@)eq"h@tmﬁ%{lm gagRL i on step.

0 a $o
2- cycl opentiryt oﬁgheaafsbommbmmumOHmnatB}rJeindlﬂ@dqﬁAsma(\@ @i ¢, depoB®d Qoumikhel ), HATU

(1.16 g, 3.05 0 202, (,10 n.) was

dr opil sel ﬁp%?ﬁ‘?féﬁ?”& ﬁ?gﬁ@?ﬂn ‘012@"% Wef%‘;%c‘gp%tgﬁé Mﬁ? eaé MM 0. 49 g,

4. 87 nmol }idinaged mdn@taavﬁhéwearanheﬁhe %ceﬁiz&ﬁh thﬁedntfé)frroﬁﬂiﬁbhﬁféper ature
and stirred for additional 16 h, 10% HO (I added and e reaction

m xt ure wakd %mﬁd@mﬁf&‘b’éé[}erheﬂ)N@§Péﬂﬁ‘é‘a§ﬁ€§c%‘é‘lnééo’t ligeardragezoadal &geni t h 5%
HCl (aq) (10 I@{;ﬁaé @amgéﬁaagot\ﬁﬂ%éﬁ% shdPedrodnddd BaeeRhi ahdy ge hercgi ve a

l'ight yellow so The solid was dissolved in OH (10 mL) and further
preci pi t avedsby added small portion ether slowy to afford 1-30(1.51 g, 88%
yield). M5: mz 844.3 (Mr+l).

OTHER EMBODIMENTS

All of the features disclosed in this specification may be combined in any
combination. Each feature disclosed in this specification may be replaced by an
alternative feature serving the same, equivalent, or similar purpose. Thus, unless

20 expressly stated otherwise, each feature disclosed is only an example of a generic series
of equivalent or similar features.

From the above description, one skilled in the art can easily 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 are also within the scope of the

following claims.
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A sol ution of compound 1-30 (0.50 g, 0.59 mol ) in C112C12 (120 nL) was
degassed by bubbling nitrogen for 1 h. Hoveyda- G ubb's 21:1 generation
catal yst (48 ng, 300.076 nmol) was added, and then the reaction m xture was
heated at 40C for 16h. After conpletion of the reaction indicated by HPLC
the reaction m xture was cooled to 30C, 79 concentrated and purified by
silica gel colum chromatography to give product 1-31 (0.30g, 62%yield).
M5: rn'z AEpd.NVR (CDCl ;) 6 10.33 (s, 1H), 8.30 (d, 1H, 8.11
(d.d, 111%1@5 (WJ" ED,1767 7.56 (m 2H), 7.46 (dd, II1), 7.43-7.30 (m
211), 6.12 (s, 1H) 5.64 (q, 1H), 5.22 (d, 1H), 4.92 (dd, 111), 4.77 (d,
1H), 4.66 (dd, 4. 32- 404(dd, 1H), 2.93-2.46 (in,
314), 2.31 (q, 1H) Aic‘?f?p?}mé(?%%?émr{g%ﬁb To a sol ution of conpound
1-31(50 ng, 0.061 mmol) in B (1 0 nL) was added 5% Pd-C (5 ng) at room
tenperature under N2. The xeaction mxture was stirred in the
at mosphere of hydrogen unde .4 ps essure ap roomtenperature for 4 h.
by & umm chr onat ography to
(W1); 1H NWR (CDCI 3) 6
.80 (dd, 1H), 7.65-7.57 (m
(s, 114), 5.25 (d, 111), 4.96
dd, 1H), 4.14 (dd, 1H),

gi ve 10conmpound 254 (27.6 ng, 55%°
10.50 (s, 11-0, 8.28 (d, 1H), 8.13
2H), 7.45 (dd, 1H), 7.39- 7.3R{x :
(brs, 11l1), 4.68 (dd, 1H), 4.60 (& II-?, 4. 37
3.02-2.57(m 3H), 1.92-0.80(m 291 15 255-281: Synt heses of
Conpound 255-281 Each of Conpo 55-281 was prepared in a manner
simlar to that described in Exanpl elf’orﬁﬁ’nfa(l)

wherein

R; is -H, -OH, C alkyl, Cy.¢ alkoxyl, Cs.j9 cycloalkyl, Ci.10 heterocycloalkyl,
aryl, heteroaryl, -Z-R, or -NH-Z-R; in which R is H, or is a moiety selected from Cy
alkyl, Cs.1¢ cycloalkyl, C;_jo heterocycloalkyl, aryl, and heteroaryl, each of which is
optionally mono-, di- or tri-substituted with halo, nitro, cyano, amino, Cy.¢ alkyl, C;.6
alkoxyl, Cp alkenyl, C, alkynyl, aryl, or heteroaryl; and Z is -C(O)-, -C(O)O-,
-C(0)C(0)O-, -C(O)C(O)NH-, -C(O)NR’-, -OC(S)-, - C(S)NR’-, or -C(NH)O-, R’ being
H, Ci alkyl, Cs_1g cycloalkyl, C;.jo heterocycloalkyl, aryl, or heteroaryl;

R, is H, or is a moiety selected from C.¢ alkyl, Cs.19 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.6 alkenyl, Cy
alkynyl, aryl, or heteroaryl;

A 1s N or CH;

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

W is -(CH2)m=, -NH(CHa)n-, ~(CH2)aNH-, -O(CHp)s-, -(CH2)1O-, -S(CH2)n-,
-(CH2),S-, -SO-, -SO(CHy)y-, -(CH2)aSO-, -SO2(CH,)y-, or -(CH2)nSO»-, m being 1, 2, or
3 and n being 0, 1, or 2;

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

88



Conpound 255: MS: nilz 764.2 (M +1): NVR (CDC13) 6 10.47 (s, 111), 7.88-
7.84 (m 311), 7.70 (s, 1H), 7.56 (dd, 111), 7.37 (m 1H), 7.18 (m 111),
6.20 (d, 1H), 5.97 20 (8, 1H), 5.64 (q, 114), 4.94 (dd, 111), 4.68 (m
1H), 4.61 (d, 1Fl1), 4.44 (in, 111), 4.02 (m 1H), 2.85 (m 211), 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: rniz §15.6 (M 44); NVR_(CDC13) 6 10.31 (s, 1H), 8.32

(d, | H, 8.25 (m (dd,
7.23-7.12 (in, 2H\ ‘8. 02@ 1H), T5H), .16 (d, 111), 4.98 (dd,

(111), 4375-4.64 (m 51 (m If1 (m 1H), 2.88 (m 1H), 2.78
m 211), 2.55¢m 1H) N2 29 (g, | H 1. 92- 0. 84 ihWhidPEAch of V and £ompound
257: NE ik 8051 (M +1): NWR (BDC 11) 6 10,52 (s 11, 8.29 (d 1

8.03-7.97 1(1dnpeﬁ&©ntly71sSQH( @d—Nlbés)h, of7A 68d7A4 Mdepgndehily, iy aZIIOIthseltH)‘:d 5. 97

(1115 oo Celorlit et Cingsbing haBupdTsgblhy. ShonMi? 5 5570,

114 1.9 5H) , 806.1
(M)4 N %p?io%ﬁ I?bn(;- i) ¥ orQn%ﬁb:(tﬁt(ﬁe@'ﬁDltﬁthalog nitro, (@9%1’(2291&%02@6 al¥sl, Gplfi)z 20

(s, 111), afkaal Gns a@ﬁ)ly T24alkynyl, zryL)or hetemrxln?r aptippa xsﬁ@éd Pt eruy 5. 67

(T, 211y ool inbyrebeyhiyy, aSor fytByhRarigtis 150, by ¢

2.20 (9, Hhino,br99a hobfly émctédtﬁbi)n Crs alkyl @mmgd Qﬁ&alké@l @glgaua;&&l 1
(ML1+1); 1H NVR (CDC13) 6 10.51 s, m 1H), 7.86

(s, 1H), ZseacydoaligylyCi. mmtﬁrqcy&@at aaﬂ)andﬁeiﬁowi e&i‘la Of%l E3(1 Ci414), 5.85

£1_m5 8}H) ’ %llg%yﬁ [ 6%h9€nyl5 atPT? G5l A'l%ylg)mbegljg]()p'tloﬂalgsmgg&l-’ diL i} tri éuk%@it\ftéﬁ with) -

2H), 7.46 (dd, 111),

halo, nitro, cyano, amino, C.¢ alkyl, Cy.¢ alkoxyl, Cy.s alkenyl, Ca.¢ alkynyl, C3_19
cycloalkyl, Cy.1 heterocycloalkyl, aryl, or heteroaryl, and each of Cj.1o cycloalkyl, Ci_1o
heterocycloalkyl, aryl, and heteroaryl being optionally mono-, di- or tri-substituted with
halo, nitro, cyano, amino, Cy alkyl, Ci¢ alkoxyl, C,.¢ alkenyl, C,.¢ alkynyl, Cs.10
cycloalkyl, Cy.19 heterocycloalkyl, aryl, or heteroaryl, or optionally fused with Cs.jo
cycloalkyl, Cy.1 heterocycloalkyl, aryl, or heteroaryl; and

=== is a single bond or a double bond.

2. The compound of claim 1, wherein X is O.

3. The compound of claim 1, wherein A is CH and W is -CH,CH,-, -OCHa-,
-SCH;-, or -SOCH;-.

4, The compound of claim 1, wherein A is N and W is -CH,CH-, -OCHj,-,
-SCH;-, or -SOCH,-.

5. The compound of claim 1, wherein U is -NHSO,-.

0. The compound of claim 1, wherein === is a double bond.
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4.36 (m 3H), 4.02 (m 111), 2.87-2.56 (m 4H), 2.26 (g, 1H), 1.86-0.86 (m
15H). 10 Conmpound 260: MS: Iniz 762.2 (Mr4-1); 1H NVR (CDCI O 6 10.63 (s,
1H), 8.26 (d, 1H), 8.10 (s, 111), 7.88 (d, 1H), 7.67-7.44 (m 4H), 6.84 (s,
1H), 5.89 (s, 1H), 5.68 (g, 1H), 5.38 (d, 1H), 4.97 (dd, IH, 4.76 (m
111), 4.58 (d, IH), 4.21 (m 111), 3.96 (m I|F1), 3.66 (s, 3H) 2.91- 2. 60

(m 411), 2.25 (g, 111), 1.89-0.89 (m 1511). mpound 261: MS:
iniz 704.2 (M+1): 1H NVR (CD30D) 6 9.26 (s, 111), 8.47 15 111) 8. 26
(in, 111), 8.15 (dd, 1H), 7.97-7.82 (in, 3H), 7.66 (mRilH m6 54 (s, 1H),
5.74 (g, 111), 5.13 (dd, 1H), 4.60 (d, 1H), 4. 38 ( 2. 72-3.58 (m

2H), 2.97-2.81 (m 3H), 2.51 (m 111), 2.33 (q,R B6 (m 15H).
Conmpound 262: MS: nth 818.3 (M1); 1H NVR ( CDClS) .47 s, 1H), 8.30 (d,
1H), 8.12 (m IH, 7.86 (m in), 7.49-7.33 (m 5H) .@(svaH) 5.66 (m

OH). 5.08- 204.56 (rifhetbijpoudd 38clgim 1 Iwhereia. VB (m “UH), 3. 86- 3..58 whigh 411) ,

2.86-2.57 :
VB Ink 7 1@2@‘? %@)anﬂ)eac%ﬁgf %’N&% Pc'@%ﬁ?d ?1‘%‘@6{9 %%Ff?ﬂyiﬁ)H hgl AT %8%“0(% ?ns.
3H), 7.78 aﬁﬁho t@ﬁ)algyl 5@1 &QE’@X{l F@% a?ke?@l Q)m Cﬁ"&lkyn?l U 15( amno selSct&Prrbs,

111), 5.67 , 4.57 ﬁd, 1H),
4.20 (m fH)lo cﬁl@?kxlnﬁ aslmeyocysloausy(,grylsmd hezergarytz e@@l Qf ‘ﬁhlc 1soptiongllp3 (g

1 1. 88- d 264: ’
( I(_:DDCH 3) 6 111(6104.31( ( §>r %‘ri I,s:glbstlg,lt%;bw tg%nf Féljl'E[]I’O cyiaélo( %nfgsll 6 %i%% C g%ﬂz%i%l) Coa 1H NMR
7.62-7. 34 a(enyB 1) all@ngSal(YfF,,or hitkyoard, 60ortpnally-FuscdwdB (S cildidalkl, 99;04 62

(m 4H), 4.26 (in, 114), 4.03 (m 1H), 3.64 (m 2H), 3.15 (m 2H), 2.85-
.55 (m deerocychglkyh arylganheterogylo. 86 (m 19H), 1.44 (s, 911).

(7]

8. The compound of claim 7, wherein R; is phenyl or thioazolyl optionally

substituted with halo, amino, Cy alkyl, or C.¢ alkoxyl.

R RO
9. The compound of claim 1, wherein R, is A or A .

~NF~d R,

10. The compound of claim 9, wherein Y is Y , in which
T is CH or N; R; is phenyl or thioazolyl optionally substituted with halo, amino, C,
alkyl, or Cy_¢ alkoxyl; and each of Rj;, Riii, Riy, and R,, independently, is H, halo, nitro,
cyano, amino, Cy_ alkyl, Cy_¢ alkoxyl, C,.6 alkenyl, or C,.¢ alkynyl, or is a moiety
selected from Cj.1o cycloalkyl, Cy.1o heterocycloalkyl, aryl, and heteroaryl, each of which
is optionally mono-, di-, or tri-substituted with halo, nitro, cyano, amino, Cy_s alkyl, Cy6
alkoxyl, C,.¢ alkenyl, Cy.¢ alkynyl, aryl, or heteroaryl, or optionally fused with C3_j¢
cycloalkyl, C;.1g heterocycloalkyl, aryl, or heteroaryl.
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Conpound 265: MS: ! Piz 780.2 (M-11);NNLR (CDC13) 6 10.45 (s, 1H), 8.29 (d,
1H), 8.05 (m 111), 7.78 (d, IH), 7.63-7.25 (m 4H), 6.04 (m 211), 5.63
(q, 111), 4.91 (dd, 1H), 4.72-4.63 (n, 3H), 4.43-4.32 (n, 2H), 4.02 (m
1H), 3.78-3.58 (m 1H), 2.85- 2.35 (m 6H), 2.03-0.86 (m 1511). 5Conpound
266: M. mz 776.3 (Nr+1); IFI NVIR (CDC13) 6 10.56 (s, 1H), 8.24 (d, 1H),

8.00 (s, 1H), 7,87-7 . 61- Th 42 ) ,
O PO 7 o L S e s T S K B R B

4H), 2. 86-QHD-{H(OIH)02, RSC(Q)CEOHNH-1. 81-0. 88 (m |8H). Conpound 267: NE:
mz 812.2 (M41); IFl NVR (CDCI3) 6 10.47 (s, I|H), 8.27 10(d, 1H), 7.90 (m
1H), 7.81 (in, 2H), 7.76-7.43 (in, 41-1), 7.17 (m 111), 6.03-5.85 (n,

211), 5.61 (q, _ 8 4
211). 5.8 (En q 4112'3 gle;&gm(&fln% M‘Qlanﬁﬂ?wﬂer@iih I(rh ﬁk}‘)@(@dﬁﬁ% 0?:0 Ir?g{)nundH)zes

VB: niz 83AMOLckebEntyl.FI  NVR (CDC') 6 10 50 (s, lH) 8.35- 8.29 (m 1H),

8.15-8.01 (m 1H), 7.84-7.32 (n, 511), 7.13-7.03 (m 1H), 6.10 (s, 1H),

5.54 15(m 111), 5.36 (d, 1H), 5.05-4.83 (m 2H) 4.74-4.65 (m IM), 4.36

(m 1H), 4.14-4.05 (m 1H), 2.88-2,51 (m 4H), 7;12 oxcmn 24H)
d.2

Compound 269: N&: rrjlz 834.3 mz 792.2 (M+1
Conpound 271: N8 m’hegempsup %ﬁl‘r‘ﬂlﬂ\/ﬁ"(’%}‘;{zés 8. Og .

A0 R,

14. The compound of claim 13, wherein Y is Y , in
which T is CH or N; R; is phenyl or thioazolyl optionally substituted with halo, amino,
Cy.6 alkyl, or Cy6 alkoxyl; and each of Rii, Rjii, Riv, and Ry, independently, is H, halo,
nitro, cyano, amino, C.¢ alkyl, C. alkoxyl, C,.¢ alkenyl, or Ca. alkynyl, or is a moiety
selected from Cs.jg cycloalkyl, Cy.1o heterocycloalkyl, aryl, and heteroaryl, each of which
is optionally mono-, di-, or tri-substituted with halo, nitro, cyano, amino, Cy¢ alkyl, C;.¢

alkoxyl, Cp. alkenyl, C,. alkynyl, aryl, or heteroaryl, or optionally fused with Cs.1o
cycloalkyl, Cy.19 heterocycloalkyl, aryl, or heteroaryl.

15. The compound of claim 14, wherein X is O; A is CH; W is -CHyCHp-, -
OCH;-, -SCHs-, or -SOCH,-; U is -NHSO,-; and === is a double bond.

16.  The compound of claim 11, wherein R; is -NH-C(O)-furyl.

17. The compound of claim 16, wherein R, is or A
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20111), 7.99 (dd, 1H), 7.83 (dd, IH), 7.58 (dd, H), 7.41-7.25 (m 31-1),

6.15 (s, 1H), 5.59 (g, 1Fl), 5.16 (d, 111), 4.89 (dd, 111), 4.78-4.67 (n,
211), 4.25 (m 1H), 4.07 (m 1H), 2.77-2.70 (in, 3H), 2.57 (m 1H, 2.30
(q, 1H), 1.90-0.82 (m 15H), 1.23 (s, 9H). Conpound 272: MS: mz

822.2 (NI 1+1); 111 NVR (CDCI3) 6 10.37 (s, 1H), 8.10 (n, 1H), 7.98 (dd,
111), 7.83 (dd, 1H), 7.58 (dd, 1H), 7.42-7.27 (n, 211k 7;;9 (s, 1H),
256.16 (s, I|H), 5.62 (q, 11-1), 5.11 (d, 111), 4. 92 (d 4.78-4. 67 (m
oH). 4.24 (m 1H, 4.07 (m 111), 286277(nR,§% Rm 1H), 2.32
(g, 11-1), 1.90-0.82 (m 15H), 1.23 (s, 91-1) trpo n 3: Ms: iniz

850. ? 852)3 (M+1) . Conpound 274: NewAte 83R,2 (M +1); 1.11
NVR (CDCL3) 6 1 4 ( o5 4dd, 1H), 7.9 111
7.56 (dd, 111). &, 3d ?°mﬂ‘*i‘9f%)°q’°9‘%§§@%i‘“ﬁr¥ 1%11) wes 05H%s 11—})%‘(’1%%8 (q?
1H), 5.39 T CE[Ie!)rN R MMnﬁ?or(tkmpaZblﬁl)optlénﬂW (trptithiepl with 1080, (amina. 4.

2.89-2.67 3 55 , . 29 , 1 . 90-0,,8
Conpound ‘NELD o ﬂadmé ee{t? Qrff%ib %iﬂﬁﬁwﬁ“’g]ga&f%}’e%ie%y’éi%a%ﬂ 0. 8. 06-
7.92 (m no, thmz (Cgk ahll'}ﬂ Cils a'i_lﬁoyﬁ/*ljdlcf éallée)nyl Br 94 ( dc?ln%rH)oyr i$a MRy 1H),

5.89 (s, 111), 111), 477(m 1H)
4.58 (d, 1S|ebecte4 frmn (Cmo cwlp)a kyB. (60 bﬁpromloalkyle@ry( ind Dpferoapylgeach of which

41-1), 2. Zlg'o;gt%nai]lH)mono—, di-, of gl-sébnhtu%ecﬁl/ith halo, nitro, cyano, amino, C; alkyl, C;.
alkoxyl, Cp alkenyl, C,.¢ alkynyl, aryl, or heteroaryl, or optionally fused with Cs.19

cycloalkyl, Cy.1o heterocycloalkyl, aryl, or heteroaryl.

19. The compound of claim 18, wherein X is O; A is CH; W is -CH,CHo-, -
OCHj;-, -SCH,-, or -SOCH;-; U is -NHSO,-; and === is a double bond.

20.  The compound of claim 1, wherein Y is

Rii Ri,  Rii
Rv  R~__N Ry,
\ﬁ A
R A2~ R,
> JVI\N ki
Rii RIII R" R“i Rii
= =
R, N iii
/ ! /
\r \ N \r N \ﬁ A \ N
g o Riv ~A~CO

92



Conpound 276: Ms: miz 818.1 (MH1);111NWR (CDC13) 6 10.35 (s, 1H), 8.05
(m 11-1), 7.96 (dd, 1F1), 7.75 (dd, 1H), 7.57-7.52 (m 2H), 7.39-7.32 (m
311), 6.06 (s, 11-1), 5.60 (q, 1H), 4.85-4.73 (m 2H), 4.55-4.48 (m 2H),
4.06 (m 1H), 2.83 (m 2H), 2.69 (m 101H), 2.50 (m 1H), 2.23 (q, 111),
1.85-1.05 (m 1511). Conpound 277: Ms: mz 856.3 (M +1). Conpound
278: M5 raiz 764.2 (M +1); 111NWR (CDCI3) 6 10.49 (s, 1y, 7.9 7.82 (m
3H), 7.72 (s, 1H),™R 5 7R8 (Rii 1H), 717(m” ’521(d

1H), 5.99 (s, 1H), 1.H), . \1-1), 4. 68 1 (d,
111), 4. 45R( (A" 18; &5 (M RBH),'\%/ Ry 56 (m
1H), 227 (q,\m(H), s, 311), 1. N (in, 151]1,5. npound 279:
MS. nilz 834, M)A

@) 1RWNI R ( OBGE3)~N -85 (rn 1H), 7.96
(dd, 111), 7.93dd, 1H), 7.55 (ddamn~lH) g, 7.48 (s, 1114y 7.37-7.32 (mr211)
6.05 (s, 111), 5.57 (g, 111),’ 5.39 (d, m 4.79-4.67 (m 4H) 4.28°
IH), 4.03 (m 1H), 202.87-2.67 (m 3H), 2.54 (m 1H), 2.29 (g, 114),
1.90-0.87 (m 23H). Conmpound 280: Ms: nilz 818.2 (11C+1); 1H NWR
(CDC13) 6 10.36(s, 1), 8.02 (m 111), 7.94 (dd, 111), 7.71 (dd, 1H), 7.60
(s, 111), R N(dd, RjH), 7.42 (d, 1H), 7.36-7.30 (m 2H), 6.03 (s,
111), 5.60 (qu 3 8G-4.72 (m 211), 4.56-4.48 (nn, 2H), 4.05 (m 1H),
2.48 (m 1H), 2.23 (g, 1H), 1.88-1.05 (m

. : 'pared simlar to the procedure described in
Exanpl e 1: Conp ouln_ad 281\ MS: miz 901.2 (NU-El ); 11-1 NMR (CDC11) 6 10.25
(s, 111), 8.48 (d,va111) Rv7. 59 (dd 111), 7.39 (d, 1H), 7.32 (dd, 111), 7.15
(s, 111), 7.04 (s, 11-1 %& 111), 5.69 (ddd, 1H), 5.04 (m 211),
4.72 (m W}!l?fem&a@@f(}?‘ﬂ Qsl-%n,b R4V» @dﬂg,,emepgmq}enﬂg, ig¥L. élglo Bllq)o 384 (tt,

1H), 2.55 amo,Jé]_6 alkﬁ, @ eﬁkg)@l ((596 ﬂ]"l%e%l 6%ﬁ<>’913’p%3 On&yc%glﬁyl &

heterocycloalkyl, aryl, or heteroaryl, each of cycloalkyl, heterocycloalkyl, aryl, and

heteroaryl being optionally mono-, di- or tri-substituted with halo, nitro, cyano, amino,
C6 alkyl, Cy.6 alkoxyl, Cp alkenyl, C,.4 alkynyl, aryl, or heteroaryl; and optionally
fused with Cs.1g cycloalkyl, Cy.jo heterocycloalkyl, aryl, or heteroaryl.

21. The compound of claim 20, wherein R; is

O L 15

N ANST N
0]

L) e LI

- T’ }"z , or }L’— N i

inwhichnis 1 or 2.
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Exanpl e 282: I nhibition of NS3/4A Protease Protein expression and
purification A plasm d containing a gene encodi ng N-term nal

H s6Tagged- NS4A (21-32)- GSGS-NS3(3480 was transformed into E. coli strain
BL21(DE3) pLysS (Novagen) for 5protein over-expression. Single colony of
transfornmed BL21 (DE3) pLysS was cultured in 200 | RE of Lauria-Bertani (LB)
medi um wi t h Kangnyei i t n rial
cul ture was tranjr?sf ertheg:%gw?gh(g{)f{{ﬁ%ﬁ] \gﬁ’éreﬁithé)’? }gaﬁ%(a)nét gﬁ?fﬁg@gohmﬁ%tl cs
and i ncubabeaghoundsh shaki ng at 22C. After the absorbance at 600 nm reached
0.6, the culture was induced w th 1 ni Misopropyl-1-thio-f3-D

10gal act opyranosi de (I PTG at p) or 5 hours. The chu e was subsequently
har vest ed Fentr ugation (6,0 N 15 m nutes at C . | pellets
wer e resuspe'150 mL buffer A nM HEPES, pH 7.4, {0,I3M NaCl, 0.1%

(Wv) CHAPS, 10vndM i m dazol, 10% (v/¥) egcerQ;Ié; After th mxture S

di srupted by foly pas ec& hrough a M qrof | yixi operated a io}s/%he
cell debris was wa centri fugﬁ% ("8, utfes Vat
4C). The ¢ °jﬁ“9§%;t°e ont ai ni ng Hr%ﬁ rawge

50 x g for
rotei ns was brhar’ﬁeom

m./ mn ont i - NTA (Q agen)’ C n the presenc

i mi dazol e usi r%m%p(@'tngdl Frac system (PHUE 8| The col unﬁomgu%QMed with
10 col umt s of the lysis I’ffer The bound NS4A GS-N S30 go was
eluted wt h vol unes of * uppl ement ed ‘W

i mi dazol e. Thex 6I ed fracti ons ther purified by A@@hﬂar ose

colum equilibra ted vmth\//buffer

0\

0 ] z
Compound 13 Compound 14 Compound 15
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(50 rnM HEPES, pH 7.4, 0.1% (wv) CHAPS, 10% (v/v) glycerol, 5 inM
dithiothreitol (DTT), and 1 M NaC). The eluant contai ning

NS4A(21- 32) - GSGS- NS3(3-180 was col l ected and further purified by

si ze-excl usi on chromatography at a flowrate of 0.5 inlimn using the
sephacryl-75 colum (16 x 100 cm Pharmacia) pre-equilibrated wwth buffer C
25(50 MM HEPES, pH 7.4, 0.1% (wv) CHAPS, 5 rnM DT, 123% (v/v) glycerol).
The puri fire rotein was frozen arndjstor at -80C bef"oru e. NPLE

M crobore as3a | ution cont&rnin Tris, pH 7.4, 0/0 M NaCl , 20%

gl ycerol, 0.012% €HAPS, 10 nM DTT, 5 YuR substrate
Ac- Asp- d u- Asp( NS) 9@\ G u- Abu-y- - Ser - Lys( DABCYh) - N o RET
SI, ANASPEC)+ an 2 FVI/ t est conpoundYWas™prepar ed. 80 | ALY O hE

sol uti on was”adt *t oy each wel | a"6omeN plate. Reacti o was\i nitiated
by addition of5 2 10 nM N5 4§ oré in a buffer (pfiRg 50 mv
Tris buffer, ojynd %0 i NM NaCt, 8§0p8}1r)1/02’$0| , and OF.ﬂlfoc% g.lgThe

F.

final cong ationfof NS3I4A prdtease wags 2 nM which | o “than the
Km of subst SI. 5The assa o n was i ncubate m nut es at
30C. The react was then quenched by dddition of 100 pL off ™ TEA. 200 pL
al i quot was traﬁf&;rr o tso each wel | 8f Agi
N NH@ NH/Q N NH’
0. NH\/& 0 0. NH\;/k o

>r1f 4 >f\|or L0

O/OTNH /’Lo o
o

Compound 19
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Reaction products were anal yzed using reverse phase HPLC descri bed bel ow.
The HPLC system i ncluded: Agilent 1100, Degasser GL379A, Binary punp
GL312A, 10Aut osanpl er GL367A, Colum thernostated chanber 01316A, D ode
array detector 01315B, Columm: Agilent, ZORBAX Eclipse XDB-Cl18, 4.6 mm 5
pm P/ N 993967- 902, Columm thernostat: roomtenperature, injection volune:

100 pL, Sol vert, 856156)8)11$E2 grade wat eg ;-nd)guggg@TEA Sol vent &, mpdiRkGagr ade

acetonitrile + Total HPL nning time was 7¢ 6 mnutes with a

| i near gr adi 25 to 50%F vent in 4 mnute %s vent Bfor

30 seconds, adi ent from 50 sol vent B for

seconds. The coi was re-equilibrat ith 25% sol vent B / re2. 6 m nut es
bef ore next sa wa p\r)ff ected. The 0 val aef (t he concenthat i on atPwhi ch
50%|nh|b|t|on ofw LR REtivity V\@.S ged) vas calc@'\?\t%é%\r& wa e

t est conpo the HPLC regly'tt > 20Conpounds 1- 2 e twasted in

t he above ¢ |‘b| d that 274 c xh| bited
20" nM and .7 ﬁ?ﬁﬁ’@ﬂﬂ exhi bi t ed Jcégroor{}%?%gé in the

1050 val ues |
range of 0 nM frE dition, certain c ds of this
i nvention to unexpecte i it in an effec er HCV

pr ot ease nut antt &sistant to one or “ore ot her HCV 25drugs™yExanpl e 283:
HCV Replicon Celd_ AssayqPsotocol Cell$ cont Qs)ng HCV rcplicn wergq p
mai ntai ned in Na?w ng 10%f et al FRe>ger um (F@ it yof
418, and appr\,gpg/i@?t suppl enent s N"/Ko°

I

Compound 38 Compound 39

i J J
Compound 49 Compound 50 Compound 51

96



300n day 1, the replicon cell nonol ayer was treated with a trypsinl EDTA

m xture, renoved, and was diluted wth nmedia Ato a final concentration of

48,000 cells/m. The solution (1 mM) was added to each well of a 24-well

tissue culture plate, and cultured overnight in a tissue culture incubator

at 37C with 5% CO2. On day 2, a test conpound (in 100% DVBSO) was
a

serially dilyted by DMVEM cont ai ni 10% FBS and appropri.ate suppl enents
(media B), concentrati C@QJN\ O was mai nt ai@%w\t 2%
t hroughout the. diyulion series. vn_Je media on the cepli cell

nonol ayer was reenoved, angd then nedia B contgi pi ng vari ousqconcentrations

of conpounds wag \adge °> dia B w thoUud_any wpound was adged ANe) S}Sﬁ%r
wel I's as conpoynt-Irée “¢onfrols. {The delll £ were i ncubat ed Wit hf S c8mpYund
or 0.2% DI\/SOEOTng medi AB for 1072 hquris ti ssue cul tUre j ntubator with
5% CO2 at 37 e e nedi a was nov d the replic nol ayer
was washed on((,:é’nmoflﬂd S. RNA ext ra(?t%fn(?r?gr%ggents from RN?;OS@I? lJ|ntdspgg'or

TRI ZOL reagents were added to the cells inmediately to avoid degradati on of

RNA. Tot al was—ext ract ed acco j ng the instructioh provided by

manuf act ure '@di fication to [npr extraction effidi gngy and

15consi stency. Fithal |y, total cellulaf RNA, including 1-1

was el uted and orede &~ 80C unti | furt hergph Scessi ng.
NH, NH/W NH‘% NG

JoSie o
o = [o I
Compound 55 Compound 56

QP
Y N X
O _NH_ o
Compound 59
F F
| P o:j

Compound 61 Compourr:ld 62
F

= )

&
SER\
(o}

Compound 66

F
q/lk
Ol N0
% o




A TagMang real -tine RT-PCR quantification assay was set up with two sets of
specific priners: 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 HC
V and ACTB RNA in 20the sane PCR well. Experinental failure was flagged and
rejected based on the I evel of ACTB RNA in each well. The | evel of HCV RNA

in each well %ﬁg)%%&gbat ed accordi @gnﬁgugdgg andard curve (fd}ﬁ‘%ddﬂd@e sane
it 0 by t

PCR pl ate. The percentage of inhihitio HCV RNA | eve y e Fconmpound

t r eat ment ggl ated using t corrpound-fr _as 0% of
i nhi biti dh 0 centration @t whi % i nhi bitiofi of HHQV )25RNA | evel
was achi eved) calculated fromthe tdtration curve of an Bi ven
conmpound. % ConmpognégPl- 281 wer e % est edoi AlLhe [W replteon c I°\\Sa°ssay
The results sho 427 conpounds ey &0 gC50 val ues WF N#ans20
nMand 7 ¢ ind, e ited EC50 walmes @ the range @(o%ml&g [ Exanple

i W ey rats (1300- 40

284: Phar nae@ki nell tudy 30Mal e %Bpriague-
surgically i mploaipogld Wt h pol yet hyl esmpeandnl a i n the juguenhipswdm2f or

bl ood sanplLing while under pentobarbital anesthesia the day before the
nexﬁ

nJh were fasted .o ni ght fwi t h wat er Lbi tumf and then
dosed the a ith a test conpoun @ oral gavage ( AN i al bl ood
sanpl es were c@ll'ected frogmani mal s tptyl 48 hrs post-dose'l hepari ni zed

i gy _pThe test conpound inebk ood

pl asma was recowered of’/\\ls«)vm ng centrifugati

pl asma was 5ext f f#d et er ni ned N

spect r onmet ry\rra‘lgallw%i (LG ws/ I\/B)>(0T~H{ko°
o ¢ o i

Compound 73 Compound 74
Cl —

goW )

N~ 0

Compound 79 Compoung 80
F

Yk%;p %QT%Q
%Y 9y
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St andard phar macoki nctic paraneters were assessed by non-conpart nental

anal ysis using WnNonlin (Version 4.0, Pharsight, CA USA). The maxi numin
the curve of the test conpound concentration in blood plasma vs. tine is
denoted C.. The oapparent term nal -phase elimnation (tii2) were cal cul ated
as In(2)/X.,, wheraz is an elimnation rate constant The area under the

concentrati OndéﬁlgofxﬁéTFSfurve fromt hgn%plo[]ﬁd dosing to infddmdund 87
a a e

(AUC(0-i nh) was ed accord |ng t i near trapﬁzm dal rule.

Certain c nds this |nvent/|N prol onged ha fe apd a | arge
AUC vaues. EMBODI MENTS of the feature iseKoged in this
specification dbe conbined in any i nation. Each feattyeddi sclosed in

this specificatRon may e repl aced by aI egpati ve featureiserviag frhe
sanme, equi val ent5 oSy ar purpose. He S 20express| r e(fjv
ot herw se, ﬂe,at r e di scl osegios M 09 n exanpl e of@ HewP c seri es of
equi val ent “or osi* features. o = he above d r|°pt

skilled in th@omppu@aﬁg easi |y ascer Campoppd8essenti al char(a@'tlfé’r‘ﬁnét%cs of

t he present |nvent|on and wi t hout depart ng fromthe gpirit ang: scope

t her eof , can i ous changes dbk f| cations of t gntion to
adapt |t to 25 L S usages and congl Thus, other e ..,ﬁ‘ nents are
also within theoscope ot;\ o

\/ J

,,%NH/

Compound 100 Compound 101 Compound 102
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following clainms. WHAT IS CLAIMED | S: 1. A conpound of formula (1):

wher ei n Rl is -H -0OH Ci15 alkyl, Cl1L 6 al koxyl, C3-10 cycl oal kyl,

Cl 10 hetcrocycl oal kyl, aryl, heteroaryl, -Z-R, or -NHZ-R in which Ris
H or is a noiety selected fromCl.6 alkyl, C3_10 cycloal kyl, C1_10

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

- or tr| substltuted w th hal |tro cyano, amino,yJCl 6 alkyl, Cl-6
aI koxyl , a C2_6 al ky or heteroaryla \d | s -C(0)-,
-C(0)0-, - ) C(O)C(O)NH— CLQ -0C(9) - R -, or
-C(NHO, R behng T C1 6 al kyl , 0 cycl oaI kyl, Cl 10 htcr ocycl oaI kyl,
aryl, or hetero r O\%h R is H e yﬁ@l ety sel ectef » £ 6
al kyI C1 cy% ey ™ to heteroc aryl, d het'e , Yeach
of whi ch |s@orﬁ| onal mono-, di - /CLPl shpstituted WI%FI a]* Mt r o,
cyano, anino,x I, G.6 al k%# 4al kenyl, C2- 5
or heteroanyl; (Hlp(fq% %r Cll; Ugs I?O- I_—ll-‘é -NH(CI))

NI | S02-; - (CH2) " CH2) L (CH2), NH-

-(CA12)00-, &gﬁ (CHZ)llS— - SQ(CH2) 0-, -

-S02(C112) 0-, Q/ g(CH2) "S02-, m bei ngg 1° 2, or 3 and n be| n
(o]

Xis -0-, -S, o

NH

,%NHW

o & H o &
Compound 118 Compound 119 Compound 120
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Yisdin O , in which each of Vand T, independently, is -CH or -N-;
each of At and A2, independently, is a noiety selected fromC4_10
cycl oal kyl, C1.10 heterocycl oal kyl, aryl, and heteroaryl, each of which is
optionally nmono-, di-, or tri-substituted with halo, nitro, cyano, am no,
Cl.6 al kyl, C1.6 al koxyl, C2-6 al kenyl, C2.6 al kynyl, aryl, or heteroaryl,

or optionally fused with C3_10 cycloal kyl, Cl1 10 heteraocycl oal kyl, aryl, or
het er oar yl ; d 12., is Il, halo, ntro, tyano, or am'/@g\%a\r {Sya noiety
selected fr | kyl, CL.6 al @%‘L "6 alkenyl, C2-§ dlRyhyl, C3.10
cycl oal kyl , CIn 1B/ het er ocycl oal kyl , ¥, and heteroaryl, ach of CL.

al kyl, Cl1-6 al kgxyl, Mﬁg: al kenyl, amg C2. 6, a Jeynyl bei ng opti onakl $h

di - or tri-subst{iuted ) hal 0, nit g\ eybpo, anino, C_6 NE1AY
al koxyl , %%auio > Yc2-0 al ky&fw@i *cycl oal kyl 5 GLMON,
het cr ocycl‘oal Kyk , or heteroaryl ; ach of C3.10o0ocyA |, G do

het cr ocycl oal Gythpowidyl21 and het er oaCyhpoeidni@2opt i onal | y mGeompound 125r
tri-substijfuted wi fh halo, nitro,_ cyano, fam no, Cl.6 al-k CL[6 al koxyl,
C2-6 al ke al kynyl, C3- ( kyI , G _10 heteroe @ kyl, aryl,
or heteroaryly C3_10 eyel oal ky d
het er ocycl oal K and - L p is a singde bond og\/}@
doubl e bond. “ m /,\vvvherei n Xig9. . /\SE%H
The conpound ofwcyayg "W Iv's - CH2CH2- NH 2-,
or - SOCH2--O N

aryl, qr heteroary ;
: e conpound of\ cl ai
N?;;%ner ein A | gDCtﬁlm?

NNHE/KO o

E
(o)

(o)




4. The conpound of claim1l, wherein Ais Nand Wis -CH2CH2-, -OCH2-,

-SCH2-, or -SOCI I 2-. 5. The conpound of claiml1l, wherein Uis
-NHS02-. 6. The conpound of claim1l, wherein -=is a double bond. 89 0

7. The conpound of claiml1, wherein Yis, inwhich Tis CHor N and each of
R, R R", ,,, and IL i ndependently, is H, halo, nitro, cyano, am no,
Cl-6 al kyl, C2.6 alke@y&_o 4 182- 6 al kynyl, gbnm%uﬁiﬂp;ety

sel ected fron1 cycloalky Cl1 10 rocycloalkyl aryl,

het er oar yl , éa9 which is optio R no-, di-, or trl

hal o, nitro, c , am no, Cl145 al ky 1.6 al koxyl, C2-6 a

al kynyl, aryl, qr het oaryl or optignally fused mnth C3. 16,

Cl1 10 heterocyclo yl, or heterlg 8. The c

cIa|n17 N@xRol‘ phe yl or oﬁ&i 2ol vl optlonally NHAyfoe E Wit h
hal o, ﬁgjﬁ?§ -6 |, or 6521 The conpowrd of*

wher ei n R2 |SComﬁ6lmd'I‘lhB@ corrpound omehpmmd91,4OMere| ny |sCompoundl41

Compound 154 Compound 155 Compound 156
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, inwhich Tis CHor N, Ris phenyl or thioazolyl optionally substituted
with halo, amno, Cl-6 al kyl, or Cl-6 al koxyl; and each of R', ROl,and R,

i ndependently, is H halo, nitro, cyano, amno, Cl.6 alkyl, Cl1_6 al koxyl,
C2.6 al kenyl, or C2.6 alkynyl, or is a noiety selected from C3.10
cycl oal kyl, C1.10 heterocycl oal kyl, aryl, and heteroaryl, each of which is

optional | y~ di -, or tri-sux'm with hal o, ni C 0, am no,
16, 8 e fy, QE” 6 al kynyl, a T eteroaryl,
kyl, C1_,0 heteroc?gl ckyl, aryl, or

Cl.5 al kyl, 4l koxyl, C2-6 al
or optionally s¢d with C3.10 cycl os
lo_SThe conpound? of cI IQM& wherein R is - Hagp R, in
79, -C0) o0 o T0) C( 0) NH- . f& 2. ~The

het er oaryl . Q

which Z is -C(Oﬂszfm >

conpound qigo%apﬁ% 1$ wherein R ) 04- Bu or -iﬁﬁﬁﬁ%ﬂygy opentyl .
13. The cowpound aim 12, whefebn?t 14. The NPo Lk claim 13,
wherein Y i s Compound 157 Compouild 158 Compound 159

E H o H
Compound 172 Compound 173 Compound 174
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which Tis CHor N, Ris phenyl or thioazolyl optionally substituted with

hal o, amno, Cl.6 alkyl, or Cl,6 al koxyl; and each of RH Rooand R',

i ndependently, is H halo, nitro, cyano, amno, Cl,6 alkyl, Cl-6 al koxyl,

C2-6 al kenyl, or C2_6 alkynyl, or is a noiety selected from C3_10

cycloal kyl, Cl1_10 heterocycl oal kyl, aryl, and heteroaryl, each of which is
optionally pa di - i RSt with hal o, ni , Cyano, am no,

Cl"6 al kyl . 64l Ke C -6 al kynyl, a eteroaryl,
or optional Iy fused vvith Clio cycloa Cl. 10 heterocycl yl, aryl, or

het er oaryl . Q, o [pe corrpound of cI ai o@ﬂ wherein Xi% 0; A |@V<CH w
is -CH2CH2-, - %m oc@ﬁguug S NHS02- Audoupl e
bond. STPIN corrpound of muuk; “wherein R i : ~furyl.
17. The co@pﬁ% aim 16, whe>f$f Tis CHor K ¢ i phenyl or
t hi oazol yl opEémpalindyl 7Subst it ut ed vierhpdhaldd,76am no, C1-0 @bmbun®t77C1

al koxyl; and each of RII, R 111 Rw, and Rv, independently, is I—\| hal o,

nitro, cyanag i Cl 6 alkyl, Cl.6 al koxyl, C2.6 al
al kynyl , or Dj ety sel ected @ @ 0 cycl oal kyl, C 0
het erocycl oal Kyll, ryI and heteroarlyll,y€ach of which is ohtig

di-, or tri-sugstitute i th hal o, nltro cy:g,\ngf am no,

al koxyl, C2_6 alRkenyl 6 al kynyl, % |« JOrshet er oaryl , n;
fused vvith Ol dd1kyl, C1_10 hﬁ/@oo yctoal kyl , ary| rer oaryl .
19. The conpofind Df ) ai m 18 whereln s 8 Ais Cl; WEsT

ocl 1 2- SA 2 q9egH2-; Uis -%Q dang = is a doubb@
20. The corrpounrglgo]’%\n claim1l1, wherein Ygoun wherein ea

R and Rh Tifigepengently, is H h 0, cyano, am n , Cl-6
al koxyl, C2 2 , C2-6 al ky 10 cycl oal kyl ,

het erocycl oal k , or heteroary /, each of cycl oal kyI

het er ocycl oal ky ; 2¢4nd het er oar y}\bej tionally m)n \s//
tri-substit héi o7 nitro, cya ,0"“- Cl,6 alk *ko%l
C2-6 al kenyt’, kynyl, aryl, qr”tﬁ%q er aryl; and opt1 y wsed with

C3_10 cycloal&}/mpoun 1%lheterocyclo k K¥boun 1%5 or heteroa&gmpound183

N

A'(NHE/KO o

Compound 190 Compound 191 Compound 192
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21. The conpound of claim 20, wherein R is in which nis 1 or 2.
22. The conmpound of claim 1, wherein the conpound is one of the follow ng
conpounds:

Compound 197

/
(L,
Q
NH

Compound 208 Compound 209 Compound 210
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Fc\
o: (o]
[N/NH

(o]
Compound 226 Compound 227 Compound 228
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102 Compound 147

TNH{’LO o

I 1
Compound 239

O/o\"/N

(o] (o}
Compound 241 Compound 243
/
s \ I NS
0
% QP

N
Cfolf"" /ko 0
Compound 244 Compound 245 Compound 246
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23. A pharmaceutical conposition conprising a conmpound of claim1l and a
phar maceutically acceptable carrier. 24. The conpound of claim 22,
wherein the conpound is one of Conpounds 10, 16, 23, 25, 26, 30, 35, 36,
80, 81, 82, 84, 85, 86, 90, 95, 97, 100, 116, and 209.
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23. A pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable carrier.

24. The compound of claim 22, wherein the compound is one of Compounds 10,

16,23, 25, 26, 30, 35, 36, 80, 81, 82, 84, 85, 86, 90, 95, 97, 100, 116, and 209.
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