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One aspect of the invention is a conmpound of fornula I
where: 5R is CO2125 or CONR612.7; RB N R2 isor R3 is

whyerages: hal o, al kyl, al kenyl, hydroxy, benzgdouy007/068209
al koxy, or hal oal koxy; 10 R4 is cycloalkyl; R5 is
hydrogen or al kyl; 15R6 is hydrogen, alkyl, alkyl S02,
cycl oal kyl SO02, hal oal kyl S02, (R9)2NS02, or (R10) SO ;
127 is hydrogen or al kyl; 20R8 is hydrogen, aIkyI
cycloalkyl (cycl oal k I)alk I, al kyl carbony
cy c PR e !,*%ﬁ* Hb‘ilwyll‘a p%?ﬁé%ﬂ *Rg?wéa%%gnuctuml R%@(Wa%ﬁﬁw (NS)
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(al kyl ar ni no) ear bonyl , | al kyl am no) car bonyl, benz

ben I3d>l§43%r Nssbr angyVSSBI Fydifcctod ROt osvir arotsgeh, lec first
al kY}la? is gfzhc%(@ 10QRlak¥dia loﬁ[bqea@ aldS1AF&Lk ﬁil'c RishaNS3 JUHCUOH the

pyrro Inyl, piperi yl', piperazinyl, norpholiny
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of NS3, both in cis, at the NS3-NS4A cleavage site, and in trans, for the remaining
NS4A-NS4B, NS4B-NS5A, NS5A-NS5B sites. The NS4A protein appears to serve
multiple functions, acting as a cofactor for the NS3 protease and possibly assisting in

10 the membrane localization of NS3 and other viral replicase components. The
complex formation of the NS3 protein with NS4A seems necessary to the processing
events, enhancing the proteolytic efficiency at all of the sites. The NS3 protein also
exhibits nucleoside triphosphatase and RNA helicase activitics. NS5B (also referred
to as HCV polymerase) is 2 RNA-dependent RNA polymerase that is involved in the

15 replication of HCV. The HCV NS35B protein is described in “Structural Analysis of
the Hepatitis C Virus RNA Polymerase in Complex with Ribonucleotides
(Bressanelli; S. et al., Journal of Virology 2002, 3482-3492; and Defrancesco and
Rice, Clinics in Liver Disease 2603, 7,211-242,

20 Currently, the most effective HCV therapy employs a combination of alpha-
mterferon and ribavirin, leading to sustained cfficacy in 40% of patients (Poynard, T.
ct al. Lancer 1998, 352, 1426-1432). Recent clinical results demonstrate that
pegylated alpha-interferon is superior to unmodified alpha-interferon as monotherapy
(Zeuzem, S. et al. N. Engl. J. Med. 2000, 343, 1666-1672). However, ecven with

25 experimental therapeutic regimens involving combinations of pegylated alpha-
interferon and ribavirin, a substantial fraction of patients do not have a sustained
reduction in viral load, Thus, there is a clear and important need to develop effective

therapeutics for treatment of HCV infection.

30 DESCRIPTION OF THE INVENTION

One aspect of the invention is a compound of formula 1



or a pharmaceutically acceptable salt thereof Another

aspect of the invention is a conpound of fornula 1
WO B6B2RI is CO2R5 or CONR6R7; --N R8 R2 i sPETESIN0{7/068209

R5 is hydrogen, halo, alkyl, alkenyl, hydroxy,

benzyl oxy, or al koxy; 10 R4 is cycloalkyl; RS is

hydr ogen or al kyl; 15R6 is hydrogen, alkyl, alkyl S02,

cycl oal kyl S02, hal oal kyl S02, (R9)2NS02, or (RlI)S02; R7

is hydrogen or alkyl; 20R8 is hydrogen, alkyl,

cycl oal kyl, (cycl oal kyl)al kyl, gl kyl car bonyl ,

al koxycar bonyl, benzyl, benzyl ox§lcarbonyl, or

pyridinyl; RO is hydragen or & ; and 25K-10 i's

azetidinyl, pyrrolidiny [ peri |, piperazinyl,

N- (al kyl ) pi perazi nyl, not ¥ hi orror phol i nyl ,

honopi peri di nyl, or hononor phghinyl ;R°or a

pharmaceutically acceptable salt thereof. 30Anot her

aspect of the invention is a ¢onmpound of formula |

whepeRl 1s CONRGL27;

5  R'is COR® or CONRR”:

*\N/-"T/N“Rg *’NFN,RB

R? is or ;

R'is hydrogen, halo, alkyl, alkenyl, hydroxy, benzyloxy, alkoxy, or haloalkoxy;
10

R* is cycloalkyl;

R’ is hydrogen or atkyl;

15 R%is hydrogen, alkyl, alkylSOa, cycloalkylSO,, haloalkylSOs, (R())QNSOQ, or
(R'NS0.;

R is hydrogen or alkyi;

20 R%is hydrogen, alkyl, cycloalkyl, (cycloalkyDalkyl, alkylcarbonyl,
cycloalkylearbonyl, haloalkylcarbonyl, alkoxycarbonyl, alkylSOs, cycloalkylSO,,
haloalkylSO,, aminocarbonyl, (alkylammo)carbonyl, (dialkylamino)carbonyl, benzyl,
benzyloxycarbonyl, or pyridinyl;

25 R”is hydrogen, alkyl, or cycloalkyl; and

RY s azetidinyl, pyrrohdinyl, pipendinyl, piperazinyl, morpholinyl, thiomorpholinyl,

homopiperidinyl, or homomorpholinyl and is substituted with 0-3 alkyl substituents;



R6 is al kyl SO2, cycl oal kyl SO02, hal oal kyl S02,

(R9) 2NS02, or (Rw)S09; and R7 is hydrogen. Another
waspectsowf the invention is a conmpound of for nRCEHUI2007/068209
where 123 is hydrogen. Another aspect of the invention

is a conpound of forrmula | where R is nethoxy.

5Anot her aspect of the invention is a conpound of
formula 1 where R4 is cycl ohexyl. Another aspect of
the invention.is a conpound of fornmula 1 where R6 is
( RQ?%@ﬂll%?Pm(cﬁﬁ)j &5y p iiPHEY aspect of the
invention is a conpound of formula | where R6 is

(di met hyl am no) S09. Anot her aspect of the jinvention s
a cORPBEITEPGE Ol BT HFHOP Ivgrempor! §IdOaNa eerse

15Anot her aspect of the invention is a conmpound of
formula 1 where R6 js isopropylS02. Another aspect of

£ heRi el enCPYRaR ¢ompound of forrmula 1 according to
the follow ng stereochem stry. 20  Anot her aspect of

the invention is a conpound of formula | according to
t he follgym e?eocggEysggﬁe -R0"--tr 25 5

—

R*isa or

R* is hydrogen, halo, alkyl, alkenyl, hydroxy, benzyloxy, or alkoxy;
10
R is cycloalkyl;

R’ is hydrogen or alkyl;

15 R%is hydrogen, alkyl, alkylSO,, cycloalkylSOs, haloalkylSO,, (RQ)ZNSOQ, or
(R'SOy;

R is hydrogen or atkyl;

20 R%is hydrogen, alkyl, cycloalkyl, (cycloalkyialkyl, alkylcarbonyl, alkoxycarbonyl,

benzyl, benzyloxycarbonyl, or pyridinyl;
R’ is hydrogen or alkyl; and

25 R'Y%is azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, N-{alkyl)piperazinyl,

morpholinyl, thiomorpholinyl, homopiperidinyl, or homomorpholinyl;
or a pharmaccutically acceptable salt thereof.
30 Another aspect of the invention is a compound of formula I where R'is CONRR’;

RS is alkylSOs, cycloalkylSOs,, haloalkylSO,, (R*)NSQ,, or (R')S0,; and R is

hydrogen.



Any scope of any variable, including RI, R2, R3, Ra,
R7, Rs, RO, or R o, can be used |ndepend
‘Woﬁﬁ9ﬁﬁgﬂ% scope of any other instance of a vaFFéﬂﬁ§m7%“n09
Unl ess specified otherw se, these terns have the
foll owi ng neani ngs. 5"Al kyl" neans a straight or
branched al kyl group conposed of Ito 6 carbons.
"“Al kenyl" nmeans a straight or branched al kyl group
compsied .9ttt 08 ineahiRons cWhbhindbr [ash 1 UiE %0 l&’smy@i ogen.
bond. "Cycl oal kyl"™ means a nonocyclic ring sys em
conposed of 3 to 7 carbons. "Hydroxyal kyl," "al koxy"
ands Rfihehspb& rorﬁﬁw%\.tcnmﬁl Y @&E}bdﬂﬂh S8 rh iy “ﬂ‘@]‘cfkt ¥s methoxy.
i ncl ude stralght and branched 1 soners conposed of 1%
6 carbon atons for 10the al kyl noiety. "Fbloalkyl" and
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al kyl. "Aryl"™ includes carbocyclic and heterocycllc

ar of{%‘il {ef ag tyﬁ%'f lh‘éhmhﬂc’dn 1E§E&Hé§uﬁh 89%)11 gid 1w 1etch(’ lsD(Rn)dN%%? or

par e etic terns clari
reKBfmﬁhshlps to those skilled in the art. For
exanpl e, a termsuch as ((R)al kyl) nmeans an al kyl
substituent further substituted with 15the substituent
10R. Anol wer aspdh ef ihavienrtdons i oehpaas otfokmphawiaeaitd cal |y

forms of the conpounds.
Phgg %L?V@ngy acceptabl e salts are those in which
the counter |ons do not contribute significantly to
the,§9%3|olog activity or toxicity of
i OUIHEPEOSh Cé&"cgtﬂf)élﬁ“ f aﬂewaﬂog@uawaﬂ Wﬁt‘bIRog‘ﬁ gllSO:.
eqU|vaIents These salts can be nade according to
an| t echni ques enpl oyi ng conmerci al |y
1103*&1 phrd é?é@ﬁt‘%"““@drféd SHPRIRNE Oégv pulp ke ing ude
ace&@k@ 5@l strate, besylate, brom de, cansylate,
chlorlde citrate, fumarate, gl ucouronate,
hydr obr om de, hydrochloride hydr oi odi de, i odi de,
| aQ‘In%ﬂl%p asf¥Bdt 8RIHE in ARSI ik @@m;ﬂ!n‘ilﬁ 8f HrmPAMALRling to thc,
phosphat e, 25succinate, sulfate, tartrate, to§yi
andolaves Bereechosie cationic salt forms incl ude
amoni um al um num benzathlng, Qbsnuth cal ci um
chol i ne, diethyl am ne, diethantfam ne, |ithium
magnesi um megl uni ne, 4-phenyl e¥glbhexyl ami ne,
pi perazine, potassiumgisodi un trijomethanine, and zinc.
30Sonme of the conpounds 8| 1 tion possess
asymmetric carbon atons (s€ arrple t he
sostructures below). The i nvent kon i nc¥udes al |
stereoi sonmeric forms, including enantioners and
di astereomers as wel | as nixtures of stereoi soners
SuGhoRS: ééﬂ@c@ bN@E @SentRANBa 8485 R SOFRASa EARoRETBAR
usi_n ods known in the art. Stereoisoneric
mi KPR BEeehenEBkpounds and rel ated i nt er nedi at es
can be separated into individual isonmers according to
nmet hods commonly known in the art. The use of wedges
or hashes in the depictions oPsprifecul ar structures in
the follow ng schenmes and table is intended only to
and shoul d not be

indicate rel ative stereochem ,“
S5interpreted as |nply|" H st ereochem ca
assi gnnents. \\

25

RB



Synthetic Methods 10 The conpounds nmay be nmade by

met hods known in the art including those described
whelooMseofome reagents and i nternedi ates are kneowiu$a07/068209

the art. O her reagents and internedi ates can be nmade

by met hods known in the art using readily avail able

materials. The variables (e.g. nunbered "R

substituents) used to describe 15the synt hesis of the

conpounds are intended only to illustrate how t.o smake
and ar e ABXSORE Hen SHTASe HE U T R/alhﬁmfies’?ugeaﬁ B RherR"

cl al18,fsed ﬂdﬂatch(%lt!? %ﬁ b Qﬂ%o&fof %Wotﬁ&Qﬂtin'cé: @it 4 Rifable.
Abbrevi at 1 ons "used hin schenes generally foll ow
conventions used in the art 20N®thy|
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anh THE, e s I,a Y.
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di vertosdty yclafic Arafgiu myd b:iamhemusmasmmpomfd @“Sltteﬁwabus ptagps for

by CHTATRERDRM el ok Er Rhar e or ot B 1) b Bt

ThegienCamaun @lﬁosﬁﬁﬂfbdbﬁ{yﬁ:mwﬂfdt(ﬁﬂbttmatcmﬂbylobﬁryzt’amépdiﬂses
derivatives by treatne

Wi
2- (4 y%s(yﬁHla%ﬁas?%a%mcat%“umér PYREPSSFPLBREE R et
cesidi aanNenRl & d1iifWbndh@r CQQ&&QEJM(J teseVktlbagl thamd For
Homer Emmons reacti ons, gﬁ<ﬁ ?p fus
BdryHE!

cycleEpripyICEstE ahriab inray geHer glelé’al ppstituted with

19et hpdshdnewrin the art, including treatnment of the
i ndol obenzazepi ne esters with trinethyl sulfoxonium

i odi de under strongly basic conditions in DMSO. The

resi dual ral i,phabh 'ﬁlcﬁr%lgseﬂl ]ﬂﬁhﬁc&’mic@] C?t zt&@cﬂtﬁﬁéllﬂ@&ﬁmfdﬂﬂﬁd
cycl opropanes can be hydrol product 5aci ds

can cbep@oAd éﬁ@éﬁdoﬂﬁ“tch“deSiﬁi’Lé‘t gﬂlt@)ﬁwélpqayr!t\mblpla&éaoumel ions do

pi p%’?)%ﬁﬂ%ﬁte sF fickRt L& pnQsiological activity or toxicity of the compounds
(1F+benzotr|a or gﬂE elrgﬁet yIuronFum y

et raad hwclobmta:tnei\ah@mdmlww opyvalatshylibegrrivecan e PRYBO
Can dgé (%ntahl%%lnn%ql Oqglgg tpdllpﬁflézéz@%y%ﬁir C%%%% g%ﬁd\f&ﬂab

erazi nes ‘can al so be coupled
t o tl btgc:lntmt%nmadllltamce»ditrﬁfdt)'l‘» dlrbniz agpe.neisEue.dssyane brdvelde,

r eSl’cI:lmtmay Etc %\1%?1{19,20513%%, ﬁ%&pﬁé%mcgﬁ&la(?@rly&%m -omide, hydrochloride,

hydroiodide, iodide, lactate, maleate, mesylate, nitrate, pamoate, phosphate,

25  succinate, sulfate, tartrate, tosylate, and xinofoate. Some cationic salt forms include
ammonium, aluminum, benzathine, bismuth, calcium, choline, diethylamine,
dicthanolamine, lithium, magnesium, meglumine, 4-phenylcyclohexylamine,

piperazine, potassium, sodium, tromethamine, and zinc,

30 Some of the compounds of the invention possess asymmetric carbon atoms
(see, for example, the structures below). The invention includes all S1ereoisomeric
forms, including enantiomers and diastereomers as well as mixtures of stercoisomers

such as racemates. Some stereoisomers can be made using methods known in the art.



deprotected using nethods known in the art and
ri [ zed using a variety of synthetic p

Wog(goljrg\“‘(‘f%% ustrative exanpl es of which are shovﬁéﬁgg(ﬁ]m(’smg
(See Schene 2). Schene 2. An i nternedi ate usef ul
for the synthesis of some conpounds of the invention
i nvol ves the preparation of the tert-butyl ester
i ndol obenzazepi ne shown in Schene 3. Schene 3.
5TRiscom@iRAd0hagys dMNOLMgSuhaSad eaidiad mmﬁcm&r@h yss@dmtcd
of .the indole nmethyl ester shown, followed by i
r edte INGividyat momairs pesprdfig t mpfhoghe Ry 5%%651&5%‘1 Ui use of

t el s Yor l%éhé’%h @l% dcgl&n@lsl@y dlek @8 b res il M@fon@@rmw&s
and tertiary rom des. The resultant conp

cadp@bies an&tﬁlwﬂﬁﬁeﬂmwﬁgdté B s v$ s feyeoghratigye ot ‘thaulti ﬁa&bc
Souﬁh&ﬁﬁﬂﬁgﬁﬁMMﬁﬂghMmhﬂ:@& %%Qﬁm&ﬁ@m&h ¢ ester

i ndol obenzazepi nes shown ove These

internedi ates are useful in an alternative procedure

that can be enployed for the Bar ati on of

acyl sul fam de and acyl sul f onam, ge al kyl - bri dged

pi perazines, as shown in Schefe 4. Cycl opropanation of

an intermedi ate t-buti~et i nd

subsequent cl eavage of t pster group can

15generate the acid which”“can be '\qpled to a

di versity of sul fonam des andRsquonyIureas

Subsequent hydrolysis affords the related aliphatic

acid, which can be coupled with versity of

al kyl - bri dged pi per azi né m“ﬁ&ﬁ“@ﬁ%ﬂp 0- OH
jobenzotriazol-1-y1)-N, N, N, N -tetranethyluronium

tetrafl uoroborate and dllsopro et hyl. am ne i n_DVSO

can gi vent sEnabRd Myt dee b ﬂlﬁﬁwaﬂlwnd&ﬂlﬁd%avﬁ lefag those

ScReRBLA below. SonRAFEX HIPHETMENLSS arfBn &L R SOMRNC

m xtures. The invention enconpasses all stereoisoners

of 1(@:1@@1%@5]1413@1@“)@{@ iatqystih beaadsf byfpetads dnaw i ppghc art using readily

st ?1(13&[)1%9:@&?&%. The variables (e.g. numbered “R” substituents) used to describe

15 the synthesis of the compounds are intended only to illustrate how to make and are

not to be confused with variables used in the claims or in other sections of the
specification. Abbreviations used within the schemes generally follow conventions

used in the art.

20 Methyl 2-bromo-3-cyclohexyl-1H-indole-6-carboxylate can be hydrolyzed to
2-bromo-3-cyclohexyl-1H-indole-6-carboxylic acid (See Scheme |). This compound
can be condensed with a variety of sulfonyl ureas, using for example, 1,1°-
carbonyldiimidazole in combination with 1,8-diazabicyclo{5.4.0Jundec-7-ene in
anhydrous THF. The resultant acyl sulfamides can be subjected to known coupling

25 reactions with a diversity of 2-formyl boronic acids or esters, using for example,
Suzuki coupling conditions, to provide cyclic hemiaminal intermediates of the type
depicted. These compounds can be converted to indolobenzazepines derivatives by
treatment with methyl 2-(dimethoxyphosphoryl)acrylate under the influence of

cestum carbonate in DMF via consccutive Michael and Horper Emmons reactions.



10m xtures are well known in the art, and include but
are not limted to; preparative chiral supercritica

wd bao7d 3@z omat ogr aphy (SFC) and chiral hi gh perdnusmnoes2os
l'iquid chromatography (HPLC). An exanple using this
approach is shown in schene 5. 15 Schene 5. 5An
addi tional nethod to achi eve such separations involves
the preparation of m xtures of diastereomers which can

be separated sing a varlet of met hods known in th

art. OneRelxahpised orlapFpy! Cétﬁbf TG ST BeARIBIEH Birethods

(Sc ﬁlﬁcﬂﬁl Bihe arSGREMEheBrcatmenDb AR BUISEHRLSSEPAIA € P¥ncthy]

reverse phase HPLC Some di astereoneric am des can be

sep A fpragv @gpcﬁ@e w@ye?tg)@glpj hasdecopditippgan IMEP e he residual aliphatic

hyd@%’x%oﬁmfnhﬁc Eﬁﬁﬁﬂlﬁ ARLa QRIhRABhAY cALTd 1Y8r o@fz‘c@i §ncﬁﬁ@pig§uct

coupl ed pl perazi ne derivatives (Scheme

6) atdhy ca@)baﬁpln@nsc “(:tma vRrighe nF gk ylitaizeed pipgragineyy Rpr example, O-
A [ o r

R R e e e s i i S

t he daﬂdmdpybﬁhl)d gexdheph P2 tane i calbhdkatded @peradnh eprboxamides.

standard acid am ne coupling nmethods can al so be used

to give optically active carboxam des. 10



Schene 6. Schenes 7-9 illustrate other nethods of

ing internedi ates and conpounds. <C OOH COOH Ph CHO
Wogﬁ‘ﬁéﬂg”‘%. Ph COOK Ph 1) 03, -78C 2) NaBH4 - PEUBH0fpss20

3) LION 4) HC Schene 8.

Schemel,
H H O
MeO,C N o Hooc N, o, 1-CDH{1.2eq), THF R. .S
# 7B o JBr 50 °C NS
- e e R
MeORITHFIH,O 2. Me;NSO,NH; (1.3 eq.)
DBU, THF, 1t
CHO Ot
0o 0 o O 1. EtOH
e & H Hons-{ )R R. & NS refhux 1o 0 °C
‘NN N [ o1l - N' TN R s
rOH 4Br PA(PPhy), (3 mol%) g OH N\ 4 2. THF
el 2N HGI
NaCO3 "
EtOHAoluene/HQO
709G
0 ? 0. _OMe
) -OMe
C“) MeC Hr OMe 9 o b
R.N.§.- S R.N.ﬁ.N N
R e C5,C04, DMF, 60 °C a OH O P O =

0O._.OMe
__.\?':O ¥ 9 Q 4
- RSy N
NaH, DMF aCH y R

Q. .0OH
NaOH o o <
MoGH R $n
ROH O O

O, . N-R
o 0 .
TBTU, DIPEA R .S, ) Y
I - f}i & N
R H O ¢ O R
DMSO, NHRR

N-protected piperazines can also be coupled to the intermediate

indolobenzazepine acids and the resultant piperazine carboxamides can be

deprotected using methods known in the art and derivatized using a variety of

9



PH(DAc) 2 PCY3, HBF4 K208 DMA 130C 3h Bi ol ogi cal

Met hods The conpounds denonstrated activity
wagarasdosREV NS5B as determ ned in the foll ow rgr/svor/o68209

RdRp assays. 5 TICV NS5B Rap cl oni ng, expression, and

purification. The cDNA encodi ng the NS5B protein of

FI CV, genotype |b, was cloned into the pET2l a

expression vector. The protein was expressed with an

18 ami no acid Cterminal .truncation tqo enhanc &)he

sol Btliefie protopRls. Emeabstradyaprat ologlieh 4t H@WBE’? PDESS

wasguged ofor 10expression of the protein. Cultures

were grown at 37 C for - 4 hours until the cultures

reached an optical density ¥fe®c® at 600 nm The

cul tures wer®acooled to 20 C and i nduced wsth 1 nM

| PTG Fresh a%f—@il@,in was added to a final)taN o

concentration of pg/rrfl and the cells were gr %

over ni ht?s.’atO 20 Cel keapel l et's ‘é?( 3%.

lysed fortg j 10 yigﬁjag;gs-zﬁrvig;;gs !

NS5B. The | yshe consi sted of 26 InM & ,

pH 7.4, 500 inM MaGl, 0.5%triton X-100, 1 mMDT{, 1nM

EDTA, 20% gl ycero 0.5 ng/m. | ysozyne, 10 rnM-

15 ug/ m deoxyriponucl ease |, and Conpl ete TM/pr ot ease

i nhi bitor teabk (Roche). After addition"of>theeol ysis

buffer, frozen celf pellets were resuspended usilg 20a

ti ssue hopogeni zer.~To reducexthe vi gcdsik

sanpl e, @i

using a fmcro

soni cated | ysate s centrifuged at 100, 000 x

lhr at 4C and fil

(Cor ni ng) .

Na{CM)BH,
ZnCly, MeOH

ArBr, Pdy(dba),
[,
bis{diphenylphosphino)
propane
Sodlum tert-butoxlde

J

R OH
——

TBTU, DIPEA

An intermediate useful for the synthesis of some compounds of the ivention

involves the preparation of the tert-butyl ester indolobenzazepine shown in Scheme 3.
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25The protein was purified using three sequenti al

chr omat ogr aphy steps: Heparin sepharose CL-6B, polyU
WOSMKHES2e 4B, and Hitrap SP sepharose (Phar mBEFAS200THE209

chromat ogr aphy buffers were identical to the lysis

buf fer but contained no | ysozynme, dcoxyri bonucl ease I,

MyCl2 or protease inhibitor and the NaCl concentration

of the buffer was adjusted according to the

requirenents for 30chargi ng e Protein onto the

col um. Each colum was eluted with a NaCl gradient

which varied in length from5-50 col um vol unes

depengi,ng on 4 he colum type. After the fi naI H
chromatog piy_step, the resulting purity of 'Y )
enzynme is based on SDS- PAGE anal ysis. The

was al i quotedand stored at --80 C St andar

HCV NS5B RdRp—-€hzynme assay. HCV RdRp genotype | b

assays were run in a final volunme of 60 pi in 96 well
plates (Costar 3912). The aS%g§°buffer is conposed of
pes,ypH 7.5, 2.5seiclicn@ied mM MCl2, 1

e inhibitor [Bfofmega N25 15) %

R3961), and 2 5%a.gl ycerol. Al co S
were seriall iluted (3-fol Hyain DMSO and di | ut ed
further in er such that t#®"#i nal concentration
DMSO in the assay was 2% HCV RdRp genotype | b enzyne
was used at a final concentration of 28 nM A poI yA
t enpl @te@cyas fised at 6 nM a Bk ot -aybat g
ol i go- dTl Br Was used, fo M fi nal
concentration.
(Anersham 27-{'104110). Biotinylated pri mer '
prepared by Signma Genosys. 3H UTP was used at
(0.29 pMtotal UTP). Reactions_were initiated by t he
addi ti on of enzyne, incubgt w0 C for 60 m neqand
stopped by adding 25 111 of 5P &M EDTA cont ai ni SPA
rsham RPNQ 0007)  PkaPe ead

BSA (Pro

room t enper at :
enzyme assay. nodi fi ed enzynme assay was perf
essentially as described for the standard enzyne assay

except for the follow ng: The biotinylated oligo dT12

Sprinmer WA nsthedalseninaelverbast qaeprzad il oapedc SRACmtYs

by 8XdnBen BE IR Iﬁ{lg DRAGS W ARP R onpf'ghfl(ﬁ[%qp&jpotasslum

i ncubating at roo tenperature one

Un Bt bprkiderorwhs lafiemyiledivaf ceboroennd ichirgabitpibrofiides. The
?@ﬁm#gﬁﬂ]g)uggggisbcvﬁn of:n?&il‘{ﬁ@ggg&%s: %nza?owouw'\{lo P Stined

c 0 mcee/nmﬁlattm prsidothc2@xeMspr nlweiobanetzcﬁxn&?xhpgb phokeads.

jpOder of addition in the assay: enzyne (14 nM was
added to diluted conpound followed by the addition of
a m xt uﬂbzcseimmenmlaat ac(uﬁhﬁﬂ inb aljer I&Lv&pxU&Bu(cﬁhﬁ cyhh 63

e upRu CEREEREPAPT Greo e g sy Rl hoBe By bgtecd

e pipeal Inoyvedstioonfis ociead 4f alyckhphpifatoabl B0nmediate t-butyl
for .conpounds were determ ned using seven

| C50 val

di PG BHOREZOEE YAIRUREI Gt e ARl B A O FF e con
151 nRedfrité 00 athgiwhgcht g bé @Ju’fﬂé'dao é/drvcxléd')( &Buifonamides and

30A)/(11 ((C x) AD Assay Preparation. To

perf&i e merzzw’ﬂyéwbééwﬁ fﬁ@“é‘%é‘?‘m gBrhajie pqid,dtigh can be
culcbyne kit &S ey @f a‘?!qsﬁ Oria bl $icRELLaR) LB i ARRsREC,

Inc.) (Taliani et al
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Anal . Biochem 1996, 240, 60-67) contains a

fl uorescence donor, EDANS, near one end of the peptide
w@h@raikogccept or, DABCYL, near the other end. pweus2007/068209

fluorescence of the peptide is quenched by

i nternol ecul ar resonance energy transfer (RET) between

the donor and the acceptor, but as the NS3 protease

cl eaves the peptide the 5products are rel eased from

RET quenching and the fluorescence of the donor

becberestiappdrdht,N, TheV’ a*gtsﬂevgﬁt by GEdhiopbraatggnd disopropyl
f ol I ko gent
fr OIL’:n& r g}%g%gwg?lc%!& gvgdl Py gﬁ g & 1;251\%'51?0 J:?Bé%dx?rg%ﬁ@md
added to 150 wM'flnaI t he FRET peptlde diluted to 20
pMfinal froma 2 anstock J9J94prepare plates, HCV
replicon cells, with or without a Renilla |uciferase
feporter gene, were trypsinized and placed into each
wel | of a 96-yell, plate with titrated testofonpounds
added in columfs 3 through 12; colums 1 ;‘d 2
contaln%d a contirol conpound (HCF o, Pr ot edse i nhi bitor),
and t He*bpt contcdi-fied" g K

g eh phaesgci n a COZ ub.~or atnéWh
ays. Subsequent to additg
conpounds descyri bed above (FRET Assay gparation), at
various tines the plate was renoved and Al anar bl ue
sol ution (Trek Di agnostlcs #00- 100) was added Rer
wel | as a nea%yr¥° of cellular toxicity. After Yyeading
in a Cytoflou ‘OOO i nstrunment (PE BI? syst ens 4plates

A O—-wil  of pept i"de~.a” R
hed above f¥ﬁ§$ séy Prepar ati®n) per

wel . The pl &

4000 instrunment which had been set to 340 excite/49(

em ssion, automatic node for 20 cycles and the pIatE

read in a kinetic node. yplcally, the signal to npl 8e

usi ng an endpppnﬂ)anal; Ns after the regd? g <

25Ieasﬁ;EﬂLee3'® d tern tlveFEf“ﬁT;eruAkaﬁ

r eadi figf-MeH at es "we /nsed-wni t ReRBSMr50 Ul

(high glucose) w thoutpghenol red was added and

were then used for | ug [ ne

Dual -d o Luciferase Assay System Conpound anal ysi s

was determ ned by quantification of the relative FICV

30repl i cgphmi E‘:Ql'nﬁ)' LicoRt ARG rdoRBmESE Aldnyies. CHe RN i & dn¥ompasses

values. To calculate cytoxicity values, the average

Al arirteBlogeMPs b e seBRREIS| YpdPd of A AR S RpImcTic

el llﬁirm %cs@éil ]&%W;IIQIQ%% BANHH SehRle bENSC h&dinWeQ'&ﬁ'pl repara ative

signals 1 n each he conpound test wells were

di viced shigerarhisa élpetir dg@n@@mm hyl (SEG bpmd Ichigh éna*mr:tfplmﬂm%hqmd

by e i,

a1 COREARARES BIPOE A PEERRR IR gL s in schome 5

aver age background val ue was obtained fromthe two

wel | s contai ni ng the hi ghest anobunt of HCV protease

inhibitor at the end of the assay period. These

runbers were simlar to those obtained fromnave Huh-7

cells.




5 The background nunbers were then subtracted

omthe average signal obtained fromthe contr
“KV£VW@“§ﬁd thi s nunber was used as 100@6act|vPF§”E#W@mm””

i ndi vidual signals in each of the conmpound test wells

were then divided by the averaged control values after

background subtraction and nultiplied by 100%to

10det erm ne percent activity. EC50 values for a

protease inhibitor titrati gmoperse cal cul ated as the

concentration which caused a 50% reduction in FRET or

| uciferase activity. The two nunbers generated for the

conpound pl at.g.ompercent cytoxicity an Ecent

activity werelysed t &Y &rni ne conpou of interest
for further @anal ysi stvaiBRepresgnt ativ ta for 7 _
conpoundp 3 ) ortea““‘l“ﬁ““Ta‘ble a St r uctam e
1050 ECso =" TB'0/ * :

HO,C N 1. CDI, THE, 50 °C
o @
2. RSO,NH,, DBU, 1t

1N NaOH EtsN, TBTU
Jo=- -
THF-MeOH R'RZNH, DMF
5 An additional method to achieve such separations involves the preparation of

mixtures of diastereomers which can be separated using a variety of methods known

in the art. One example of this approach is shown below (Scheme 6).
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Scheme 6.

Diastereomers separated by reverse phase HPLC

Some diastereomeric amides can be separated using reverse phase HPLC.
5 After hydroysis, the resultant optically active acids can be coupled with bridged
piperazine derivatives (Scheme 6). For example, O-(1H-benzotriazol-1-y1)-N,N,
N’ N-tetramethyluronium tetrafluoroborate and diisopropyl ethyl amine in DMSO
can be used to give the alkyl bridged piperazine carboxamides. Other standard acid
amine coupling methods can also be used to give optically active carboxamides.

10
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Biological Methods

The compounds demonstrated activity against HCV NS5B as determined in

the following HCV RdRp assays.

HCV NSSB RdRp cloning, expression, and purification. The ¢cDNA encoding
the NS5B protein of HCV, genotype 1b, was cloned into the pET21a expression
vector. The protein was expressed with an 18 amino acid C-terminal truncation to
enhance the solubility. The E. coli competent cell line BL21(DE3) was used for
expression of the protein, Cultures were grown at 37 °C for ~ 4 hours until the
cultures reached an optical density of 2.0 at 600 nm. The cultures were cooled to
20 °C and induced with 1 mM 1PTG. Fresh ampicillin was added to a final

concentration of 50 pg/ml and the cells were grown overnight at 20 °C.,

Cell pellets (31.) were lysed for purification to yield 15-24 mgs of purified
NS5B. The tysis buffer consisted of 20 mM Tris-HCH, pH 7.4, 500 mM NaCl, 0.5%
triton X-100, I mM DTT, ImM EDTA, 20% glycerol, 0.5 mg/ml lysozyme, 10 mM
MgC12, 15 ug/ml deoxyribonuclease 1, and Complete TM protease inhibitor tablets
(Roche). After addition of the lysis buffer, frozen cell pellets were resuspended using
a tissuc homogenizer. To reduce the viscosity of the sample, aliquots of the lysate
were sonicated on ice using a microtip attached to a Branson sonicator. The
sonicated lysate was centrifuged at 100,000 x g for 1hr at 4 °C and filtered through a

0.2 um filter unit (Corning).

The protein was purified using three scquential chromatography steps:
Heparin sepharose CL-6B, polyU sepharose 4B, and Hitrap SP scpharose
(Pharmacia). The chromatography buffers were identical 1o the lysis buffer but
contained no lysozyme, deoxyribonucleasce I, MgCl2 or protease inhibitor and the
NaCl concentration of the buffer was adjusted according to the requirements for
charging the protein onto the column, Each column was eluted with a NaCl gradient
which varied m length from 5-50 column volumes depending on the columu type.
After the final chromatography step, the resulting purity of the enzyme is >90%

based on SDS-PAGE analysis, The enzyme was aliquoted and stored at —80 °C.

17
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Standard HCV NSSB RdRp enzyme assay. HCV RdRp genotype 1b assays
were run in a final volume of 60 pl in 96 well plates (Costar 3912). The assay buffer
is composed of 20 mM Hepes, pH 7.5, 2.5 mM KCl, 2.5 mM MgCl12, 1 mM DTT,
1.6 U RNAse inhibitor (Promega N2515), 0.1 mg/ml BSA (Promega R3961), and 2

5 % glycerol. All compounds were serially diluted (3-fold) in DMSO and diluted

further in water such that the final concentration of DMSO in the assay was 2%.
HCV RdRp genotype 1b enzyme was used at a final concentration of 28 nM. A
polyA template was used at 6 nM, and a biotinylated oligo-dT12 primer was used at
180 nM final concentration. Template was obtained commercially (Amersham 27-

10 4110). Biotinylated primer was prepared by Sigma Genosys. 3H-UTP was used at
0.6 uCi (0.29 uM total UTP). Reactions were initiated by the addition of enzyme,
incubated at 30 °C for 60 min, and slobped by adding 25 ul of 50 mM EDTA
containing SPA beads (4 pg/ul, Amersham RPNQ 0007). Plates were read on a
Packard Top Count NXT after >1hr incubation at room temperature.

15
Modified HCV NS5B RdRp enzyme assay. A modified enzyme assay was

performed cssentially as described for the standard enzyme assay except for the
following: The biotinylated oligo dT12 primer was precaptured on streptavidin-
coated SPA beads by mixing primer and beads in assay buffer and incubating at room

20 temperature for one hour. Unbound primer was removed after centrifugation. The
primer-bound beads were resuspended in 20 mM Hepes buffer, pH 7.5 and used in
the assay at final concentrations of 20 nM primer and 0.67 pg/ul beads. Order of
addition in the assay: enzyme (14 nM) was added to diluted compound followed by
the addition of 2 mixture of template (0.2 nM) , 3H-UTP (0.6 pCi, 0.29 uM), and

25 primer-bound beads, to initiate the reaction; concentrations given are final. Reactions

were allowed to proceed for 4 hours at 30° C.

1Csp values for compounds were determined using seven different [1]. 1Cso
values were calculated from the inhibition using the formula y = A+{B-
30 AYOHI(CAXYDY)).

FRET Assav Preparation. To perform the HCV FRET screening assay, 96-

well cell culture plates were used. The FRET peptide (Anaspec, Inc.} {Taliani et al,,
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Anal. Biochem. 1996, 240, 60-67) contains 4 fluorescence donor, EDANS, near one
end of the peptide and an acceptor, DABCYL, near the other end. The fluorescence
of the peptide is quenched by intermolecular resonance energy transfer (RET)
between the donor and the acceptor, but as the NS3 protease cleaves the peptide the
products are released from RET quenching and the fluorescence of the donor
becomes apparent. The assay reagent was made as follows: 5X cell Luciferase cell
culture lysis reagent from Promega (#E153A) diluted to 1X with dH,O, NaCl added
10 150 mM final, the FRET peptide diluted to 20 uM final from a 2 mM stock,

To prepare plates, HCV replicon cells, with or without a Renilla luciferase
reporter gene, were trypsinized and placed into cach well of a 96-well plate with
titrated test compounds added in columns 3 through 12; columns 1 and 2 contained a
control compound (HCV protease inhibitor), and the bottom row contained cells

without compound. The plates were then placed in a CO, incubator at 37 °C.

Assavs. Subsequent to addition of the test compounds described above
(FRET Assay Preparation), at various times the plate was removed and Alamar blue
solution (Trek Diagnostics, #00-100) was added per well as a measure of cellular
toxicity. After reading in a Cytoflour 4000 instrument (PE Biosystems), plates were
nnsed with PBS and then used for FRET assay by the addition of 30 ul of the FRET
peptide assay reagent described above (FRET Assay Preparation) per well. The plate
was then placed into the Cytoflour 4000 instrument which had been set to 340
excite/490 emission, automatic mode for 20 cycles and the plate read in a kinetic
mode. Typically, the signal to noise using an endpoint analysis after the reads was at
least three-fold. Alternatively, after Alamar blue reading, plates were rinsed with
PBS, 50 ul of DMEM (high glucose)} without phenol red was added and plates were

then used for huciferase assay using the Promega Dual-Glo Luciferase Assay System.

Compound analysis was determined by quantification of the relative HCV
replicon inhibition and the relative cytotoxicity values. To calculate cytoxicity
values, the average Alamar Blue fluorescence signals from the controt wells were set
ag 100% non-toxic, The individual signals in cach of the compound test wells were

then divided by the average control signal and multiplied by 100% to determine
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percent cytotoxicity, To calculate the HCV replicon inhibition values, an average
background value was obtained from the two wells containing the highest amount of
HCYV protease inhibitor at the end of the assay period. These numbers were similar

to those obtained from najve Huh-7 cells.

The background numbers were then subtracted from the average signal
obtained from the control wells and this mumber was uscd as 100% activity. The
individual signals in each of the compound test wells were then divided by the
averaged control values after background subtraction and multiplied by 100% to
determine percent activity. ECse values for a protease inhibitor titration were
calculated as the concentration which caused a 50% reduction in FRET or luciferase
activity, The two numbers generated for the compound plate, percent cytoxicity and

percent activity were used to determine compounds of interest for further analysis.

Representative data for compounds are reported in Table 1

Table 1.
Structure 1Csq ECso
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A=05 pM; B 000 uM - 0.5 M C <0.02 1M but an exactl value was nol
delermined; D>0.04 uM; but an exact value was nol determined; 1Cq
values were determined using the preincubation protocol, BCS0 values were
determined using the FRET assay.

Pharmaceutical Compositions and Methods of Treatment

The compounds demonstrate activity against HCV NS5B and can be useful in
treating HCV and HCV infection. Therefore, another aspect of the invention is a
composition comprising a compound, or a pharmaccutically acceptable salt thercof,

and a pharmaceutically acceptable carrier.

Another aspect of the invention is a composition further comprising a

compound having anti-HCV activity.

Asother aspect of the imvention is a composition where the compound having
anti-HCV activity is an interferon. Another aspect of the invention is where the
interferon is selected from interferon alpha 2B, pegylated interferon alpha, consensus

interferon, interferon alpha 2A, and lymphoblastoid interferon tau.

Another aspect of the invention is a composition where the compound having
anti-HCV activity is a cyclosporin. Another aspect of the invention is where the

cyclosporin is cyclosporin A.

Another agpect of the invention is a composition where the compound having
anti-HCV activity is sclected from the group consisting of interleukin 2, interleukin

0, interleukin 12, 2 compound that enhances the development of a type 1 helper T cell
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response, interfering RNA, anti-sense RNA, Imigimod, ribavirin, an inosine 5'-

monophospate dehydrogenase inhibitor, amantadine, and rimantadine.

Another aspect of the invention s a composition where the compound having

5 anti-HCV activity is effective to inhibit the function of a target selected from HCV
metalloprotease, HCV serine protease, HCV polymerase, HCV helicase, HCV NS4B
protein, HCV entry, HCV assembiy, HCV cgress, HCV NSSA protein, IMPDH, and

a nucleoside analog for the treatment of an HCV infection,

10 Another aspect of the invention is a composition comprising a compound, or a
pharmaccutically acceptable salt thereof, a pharmaceutically acceptable carrier, an

interferon and ribavirin,

Another aspect of the invention is a method of inhibiting the function of the
15 HCV replicon comprising contacting the HCV replicon with a compound or a

pharmaceuticatly acceptable salt thercof.

Another aspect of the invention is a method of inhibiting the function of the
HCV NSS5B protein comprising contacting the HCV NS5B protemn with a compound

20 orapharmaccutically acceptable salt thereof.

Another aspect of the invention is a method of treating an HCV infection in a
patient comprising administering to the patient a therapeutically effective amount of a
compound or a pharmaceutically acceptable salt thercof. In another embodiment the
25 compound is effective to inhibit the function of the HCV replicon. In another
embodiment the compound is effective to inhibit the function of the HCV NSSB

protein.

Another aspect of the invention is a method of treating an HCV infection in a
30 patient comprising administering to the patient a therapeutically cffective amount of a
compound, or a pharmaceutically acceptable salt thercof, in conjunction with (prior

to, after, or concurrently) another compound having anti-HCV activity.

Another aspect of the invention is the method where the other compound

35 having anti-HCV activity is an interferon,
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Another aspect of the invention 1s the method where the interferon is selected
from interferon alpha 2B, pegylated wterferon alpha, consensus interferon, interferon

alpha 2A, and lymphoblastoid interferon tau.

Another aspect of the invention i1s the method where the other compound

having anti-HCV activity is a cyclosporin.

Another aspect of the invention is the method where the cyclosporin is

cyclosporin A,

Another aspect of the invention is the method where the other compound
having anti-lCV activity is selected from mnterleukin 2, interleukin 6, interleukin 12,
a compound that enhances the development of a type 1 helper T cell response,
interfering RNA, anti-sense RNA, Imigimod, ribavirin, an inosine 5'-monophospate

dehydrogenase inhibitor, amantadine, and rimantadine,

Another aspect of the invention is the method where the other compound
having anti-HCV activity is effective to inhibit the function of a target selected from
the group consisting of HCV metalloprotease, HCV serine protease, HCV
polymerase, HCV helicase, HCV NS4B protein, HCV entry, HCV assembly, HCV
egress, HCV NSSA protemn, IMPDH, and a nucleoside analog for the treatment of an
HCV infection.

Another aspect of the invention is the method where the other compound
having anti-HCV activity is effective to inhibit the function of target in the HCV life

cycle other than the HCV NS513 protein,

“Therapeutically effcctive” means the amount of agent required to provide a
meaningful patient benefit as understood by practitioners in the ficld of hepatitis and
HCV infection.

“Patient” means a person infected with the HCV virus and suitable for

therapy as understood by practitioners in the field of hepatitis and HCV infection.
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“Treatment,” “therapy,” “regimen,” “HCV infection,” and related terms are

used as understood by practitioners in the field of hepatitis and HCV infection.

The compounds of this invention are generally given as pharmaceutical
compositions comprised of a therapeutically effective amount of a compound or its
pharmaceutically acceptable salt and a pharmaceutically acceptable carrier and may
contain conventional excipients. A therapeutically effective amount is that which is
needed to provide a meaningful patient benefit. Pharmaceutically acceptable carriers
are those conventionally known carriers having acceptable safety profiles.
Compositions encompass all common solid and liquid forms including capsules,
tablets, losenges, and powders as well as liquid suspensions, syrups, elixers, and
solutions. Compositions are made using common formulation techmques, and
conventional excipients (such as binding and wetting agents) and vehicles (such as

water and alcohols) are generally used for compositions.

Solid compositions are normally formulated in dosage units and compositions
providing from about 1 to 1000 mg of the active ingredient per dose are preferred.
Some examples of dosages are 1 mg, 10 mg, 100 mg, 250 mg, 500 mg, and 1000 mg.
Generally, other agents will be present in a unit range similar 1o agents of that class

used clinically. Typically, this is 0.25-1000 mg/unit.

Liquid compositions are usually in dosage unit ranges. Generaily, the liquid
composition will be in a unit dosage range of 1-100 mg/ml. Some examples of
dosages are 1 mg/mL, 10 mg/mL, 25 mg/ml., 50 mg/mi, and 100 mg/mL.
Generally, other agents will be present in a unit range similar to agents of that class

used clinically. Typically, this is 1-100 mg/mL.

The invention encompasses ail conventional modes of administration; oral
and parenteral methods are preferred. Generally, the dosing regimen will be similar
to other agents used clinically. Typically, the daily dose will be 1-100 mg/kg body
weight daily, Generally, more compound is required orally and less parenterally.
The specific dosing regime, however, will be determined by a physician using sound

medical judgement.
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The invention also encompasses methods where the compound is given in

combination therapy. That is, the compound can be used in conjunction with, but

separately from, other agents useful in treating hepatitis and HCV infection. In these

combination methods, the compound will gencrally be given in a daily dose of 1-100

mg/kg body weight daily in conjunction with other agents. The other agents

generally will be given in the amounts used therapeutically. The specific dosing

regime, however, will be determined by a physician using sound medical judgement.

Some examples of compounds suttable for compositions and methods are

listed in Table 2.

Table 2.

Brand Name

Type of Inhibitor or

Source Company

Target
Omega IFN IFN-w Intarcia Therapeutics
Boehringer Ingetheim
BILN-2061 serine protease inhibitor | Pharma KG, Ingelheim,
Germany
Endo Pharmaceuticals
Summetrel antiviral Holdings Inc., Chadds
Ford, PA
Roferon A EN-a.2a F. Hoffmann-La Roche

L'TD, Basel, Switzerland

Pegasys

PEGylated IFN-a2a

F. Holfmann-La Roche
LTD, Basel, Switzerland

Pegasys and Ribavirin

PEGylated 1IFN-

I7. Hoffiann-La Roche

onl

a2a/ribavirin L.TD, Basel, Switzerland
CellCept HCV IgG F. 1—-101‘1‘111ann-La' Roche
‘ immunosuppressant LTD, Basel, Switzerland
- lymphobiasteid 1FN- GlaxoSmithKline ple,
Wellferon

Uxbridge, UK

Albuferon - o

albumin IFN-a2b

Human Genome
Sciences Inc., Rockville,
MD

Levovirin

ribavirin

ICN Pharmaceuticals,
Costa Mesa, CA

IDN-6556

caspase inhibitor

Idun Pharmaceuticals
Inc., San Diego, CA

IP-501

antifibrotic

Indevus Pharmaceuticals
Inc., Lexinglon, MA

Acltiminune

INE-y

InterMune Inc.,
Brishane, CA
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Brand Name

Type of Inhibitor or
Target

Source Company

Infergen A

IFN alfacon-1

InterMune
Pharmaceuticals Inc.,
Brisbane, CA

ISIS 14803

antisense

1SIS Pharmaceuticals
Inc, Carlsbad, CA/Elan
Phamaceuticals Inc.,
New York, NY

JTK-003

RdRp inhibitor

Japan Tobacco Inc.,
Tokyo, Japan

Pegasys and Ceplene

PEGylated IFN-a2a/
imipune modulator

Maxim Pharmaceuticals
Inc., San Diego, CA

Maxim Pharmaceuticals

Ceplene imirune modulator Inc., San Diego, CA
Nabi
Civacir HCV 1gG Biopharmaceuticals Inc.,

Inumunosuppressant

Boca Raton, FL.

Intron A and Zadaxin

IFN-a2b/al-thymosin

RegeneRx
Biopharmiceuticals Inc.,
Bethesda, MDY/
SciClone
Pharmaceuticals Inc,
San Mateo, CA

Levovirin

IMPDH inhibitor

Ribapharm Inc., Costa
Mesa, CA

Viramidine

Ribavirin Prodrug

Ribapharm Inc., Costa
Mesa, CA

Heptazyme

ribozyme

Ribozyme
Pharmaceuticals Inc.,
Boulder, CO

Intron A

IFN-c2b

Schering-Plough
Corporation,
Kentlworth, NJ

PEG-Intron

PEGylated IFN-a.2b

Schering-Plough
Corporation,
Kentlworth, NJ

Rebetron

IFN-a2b/ribavirin

Schering-Plough
Corporation,
Kenilworth, NJ

Ribavirin

ribavirin

Schering-Plough
Corporation,
Kenilworth, NJ

PEG-Intron / Ribavirin

PEGylated IFN-
a2b/ribavirin

Schering-Plough
Corporation,
Kenitworth, NJ
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Brand Name Type of Ir_ﬂ“blmr oF Source Company
Target
SciClone
Zadazim Immune modulator Pharmaceuticals Inc.,
San Mateo, CA
Rebif IFN-Pla Serono, Geneva,

Switzerland

Transition Therapeutics
inc., Ontario, Canada
Tularik Inc., South San

IFN-§ and EMZ701 IFN-f and EMZ701

Batabulin (T67) B-wbulin inhibitor Francisco, CA
Merimepodib e Vertex Pharmaceuticals
(VX-497) IMPDH inhibitor Inc., Cambridge, MA
Verlex Pharmaceuticals
Telaprevir NS3 serine protease Inc., Cambridge, MA/
(VX-950, LY-570310) | inhibitor Eli Lilly and Co. Inc.,

Indianapolis, IN
Viragen Inc., Plantation,
FL

XTL

XTL-6865 (XTL-002) | monoclonal antibody Biopharmaceuticals
Lid., Rehovot, Isreal

Omniferon natural IFN-¢

NS5B Replicase

HCV-796 o Wyelh / Viropharma
Inhibitor

NM-283 NS5B Replicase Idenix / Novartis
Inhibitor

GL-59728 NS“.SB. Replicase Gene Labs / Novarlis
Inhibitor

GL-60667 N‘S:.SBT Replicase Gene Labs / Novarts
Inhibitor

2'C MeA NSSB Replicase Gilead
Inhibitor

PS1 6130 NS‘.SB. .R-ephcase Roche
Inhibitor

R1626 NS‘.SB. Replicase Roche
Inhibitor

SCH 503034 serine protease inhibilor | Schering Plough

NIMZ&11 Cyclophilin Inhibitor Novariis

Suvus Methylene blue Bioenvision

Multiferon Long lasting IFN Viragen/Valentis

Actilon (CPG10101) TLRY agonist Coley

Interferon-f Interferon-f-1a Serono

Zadaxin Immunemodulator Sciclone

Pyrazolopyrimidine

compounds and salts

From WO- HCV Inhibitors Arrow Fherapeutics Lid,

2005047288
26 May 2005
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Brand Name Type of Iljxh;k_ntor or Source Company
Target
2°C Methyl adenosine NS.SE? Repticase Merck
Inhibitor
GS-9132 (ACH-806) HCV Inhibitor Achillion / Gilead

DESCRIPTION OF SPECIFIC EMBODIMENTS

Unless otherwise specified, analytical LCMS data on the following

5  intermediates and examples were acquired using the following columns and
conditions. Stop time: Gradient time + | minute; Starting conc: 0% B unless
otherwise noted; Eluent A: 5% CIHaCN / 95% HoO with 10 mM NH,OAc (for
columns A, D and E); 10 % McOH / 90 % HO with 0.1% TFA (for columns B and
Cy; Eluent B: 95% CH4CN / 5% H»0 with 10 mM NH4OAc (for columns A, D and

10 E); 90 % MeOH / 10 % HyO with 0.1% TFA (for columns B and C); Column A:

Phenomenex 10u 4.6 x 50 mm C18; Colunn B: Phenomenex C18 10u 3.0 x 50 mm;
Column C: Phenomenex 4.6 x 50 mm C18 10u; Column D: Phenomenex Lina C13

5p 3.0 x 50 mm; Column E: Phenomenex 5p 4.6 x 50 mm C138.

15 Intermediate 1

IH-Indole-6-carboxylic acid, 2-bromo-3-cyclohexyl-, methyl ester. Freshly
20 recrystallized pyridinium tribromide (recrystallization from hot AcOH (5 mL per 1
g}, rinsed with cold AcOIt and dried under high vacuum over KOH) was added in
portions {over 10 min.) to a stirring solution of methy] 3-cyclohexyl-1H-indole-6-
carboxylate {60 g, 233 mmol)} (prepared using procedures describe n
WO2004/065367) in CHCL/THF (1:1, 1.25 L) at 20 C. The reaction solution was
25 stirred at 0-5 °C for 2.5h, and washed with sat. aq. NaHSO; (1 L), 1 NHCI(1 L)

and brine (1 L). The organic layer was dried (MgSO,) and concentrated. The
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resulting red o1l was diluted with Et,0 and concentrated. The resulting pink solid
was dissolved into Et,0 (200 ml) treated with hexanes (300 mL) and partially
concentrated. The solids were collected by filtration and rinsed with hexanes. The
mothier liquor was concentrated to dryness and the procedure repeated. The solids
were combined to yield 1H-indole-6-carboxylic acid, 2-brome-3-cyclohexyl-, methyl
ester (64 g, 190 mmol, 82%) as a fluffy pink solid, which was used without further
purification. 1THNMR (300 MHz, CDCly) & 8.47 {br s, 1H), 8.03 (d, ] = 1.4 Hz, 1H),
7.74 (dd, J = 1.4, 8.8 Hz, 1H), 7.69(d, ] = 8.8 Hz, 1H), 3.92 (s,3H), 2.82 (11, } =3.7,
11.7 Hz, 1H), 1.98 - 1.72 (m, 7H), 1.50 - 1.27 (m, 3H). 13CNMR (75 MHz, CDCI3)
5 168.2,135.6, 130.2, 123.1, 120.8, 120.3, 118.7, 112.8, 110.7, 52.1, 37.0, 32.2(2),
27.0(2), 26.1. LCMS: m/e 334 (M-HY', ret time 3.34 min, column A, 4 minutc

gradient.

Intermediate 2

H
HO N
Y

1TH-Indole-6-carboxylic acid, 2-bromo-3-cyclohexyl-. A solution of methyl 2-
bromo-3-cyclohexyl-17/-indole-6-carboxylate (20 g, 60 mmol) and LiOH (3.8 g, 160
mmol} in MeOH/THF/H,0 (1:1:1, 300 mL) was heated at 90 °C for 2h. The reaction
mixture was cooled in an ice/H,O bath, neutralized with 1M HCI (~160 mL) diluted
with H,O (250 mL) and stirred for 1h at rt. The precipitates were collected by
filtration rinsc with H,0 and dried to yield 1H-indole-6-carboxylic acid, 2-bromo-3-

cyclohexyl- (quant.) which was used without further purification.

An altemative procedure that can by used to provide [H-indole-6-carboxylic

acid, 2-bromo-3-cyclohexyl- is described below:
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A solution of methyl 2-bromo-3-cyciohexyl-1H-indole-6-carboxylate (117 g,
349 mmol) and LIOH.H0 (26.4 g, 629 mmol) in MeOH/THF/H20 (1:1:1, 1.8 L)
was heated at reflux for 3h. The reaction mixture was cooled in an 1ce/H20 bath to
~2 °C, neutralized with 1M HCI (~650 mL) (added at such a rate that temperature did
not exceed 5 °C), diluted with H20 (1 L) and stirred while warming to ambient
temperature. The precipitates were collected by filtration rinsed with H;O and dried
to yield the mono THF solvate of 1H-indole-6-carboxylic acid, 2-bromo-3-
cyclohexyl- (135.5 g, 345 mmol, 99%) as a yellow solid, which was used without
further purification. THNMR (300 MHz, CDCl3) 6 11.01 (brs, 1H), 8.77 (s, 1H),
8.07 (d,J =15 Hz, 1), 7.82 (dd, J = 1.5, 8.8 Hz, 1H), 7.72 (d, ] = 8.8 Hz, 1H}, 3.84
-3.74 (m, 4H), 2.89 (m, 1H), 1.98 - 1.72 (m, 11H), 1.50 - 1.24 (m, 3H). 13CNMR
(75 MHz, CDCI3)} § 172.7, 135.5, 130.7, 122.3, 120.9(2), 118.8, 113.3, 11 1.1,
67.9(2),37.0,32.2(2), 27.0(2), 26.1, 25.5(2). LCMS: w/e 320 (M-HY, ret time 2.21

min, column A, 4 minute gradient.
Intermediate 3

0]
Oy s

S.
H3C--N’ N
H,C

N

IH-Indole-6-carboxamide, 2-bromo-3-cyclohexyl-N-
[(dimethylamino)sulfonyl]-. 1,1’-Carbonyldiimidazole (1.17 g, 7.2 mmol) was added
1o a stirred solution of 2-bromo-3-cyclohexyl-1H-indole-6-carboxylic acid (2.03 g,
6.3 mmel) in THF (6 mL) at 22 °C. The evolution of CO, was instantaneous and
when it slowed the solution was heated at 50°C for 1 hr and then cooled to 22°C.
N,N-Dimethylsulfamide (0.94 g, 7.56 mmol) was added followed by the dropwise
addition of a solution of DBU (1.34 g ,8.8 mmol) in THF (4 mL}. Stirring was
continued for 24 hr, The mixture was partitioned between ethyl acetate and dilute
HC1. The cthyi acetate layer was washed with water followed by brine and dried

over NapS0y. The extract was concentrated to dryness to leave the title product as a
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pale yellow friable foam, (2.0 g, 74 %, >90 % purity , estimated from NMR). 'H
NMR (300 MHz, DMSO-D6) 6 ppm 1.28 - 1.49 (m, 3 1) 1.59 - 2.04 (m, 7 H) 2.74 -
2.82(m, 1 H)2.88 (s, 6 H) 7.57 (dd, /=8.42, 1.46 Hz, 1 1) 7.74 (d, /=8.78 Hz, | H)
7.91 (s, 1 HY 1171 (s, 1 H) 12.08 (s, 1 H).

An alternative method for the preparation of 1H-indole-6-carboxamide, 2-

bromo-3-cyclohexyl-N-[(dimethylamino)sulfonyl]- is described below.

To a 1 L four necked round bottom flask equipped with a mechanical stirrer, a
temperature controtler, a N2 inlet, and a condenser, under N2, was added 2-byomo-3-
cyclohexyl-1H-indole-6-carboxylic acid (102.0 g, 0.259 mol) and dry THEF (300 mL).
After stirring for 10 min, CDI{50.3 g, 0.31 mol) was added portion wise. The
reaction mixture was then heated to 50 oC for 2 h. After cooling to 30 oC, N,N-
dimethylaminosulfonamide (41.7 g, 0.336 moi) was added in one portion followed by
addition of DBU (54.1 L, 0.362 mol) drop wise over a period of 1 h. The reaction
mixture was then stirred at 1t for 20 h. The solvent was removed in vacuc and the
residue was partitioned between EtOAc and 1 N HCI(1: 1, 2 L), The organic layer
was separated and the aqueous layer was extracted with E1OAc (500 mL). The
combined organic laycrs were washed with brine (1.5 L) and dried over MgSO4. The
solution was filtered and concentrated in vacuo to give the crude product (111.0 g).
The crude product was suspended in FtOAc¢ (400 mL) at 60 oC. To the suspension
was added heptance (2 L) slowly. The resulting suspension was stirred and cooled to
0 oC. It was then filtered. The filter cake was rinsed with smali amount of heptanc
and house vacuum air dried for 2 days. The product was collected as a white solid
(92.0 g, 83%). 'H NMR (MeOD, 300 MHz) 8 7.89 (s, H), 7.77 (d, J= 8.4 Hz, 1H},
7.55(dd, J = 8.4 and 1.8 Hz, 1H), 3.01 (s, GH), 2.73-2.95 (m, 1), 1.81-2.05 (m, 8H),
1.39-1.50 {m, 2H); m/z 429 (M )+
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Intermediate 4

\\’/

e o

[H-Indole-6-carboxamide, 3-cyclohexyl-N-{(dimethylamino)sulfonyl]-2-(2-
SJormyl-4-methoxyphenyl)-. A mixturc of the 2-Bromo-3-cyclohexyl- N-
{{dimethylamino)sulfonyl]-1H-indole-6-carboxamide (4.28g, 0.01 mol), 4-methoxy-
2-formyiphenyl boronic acid (2.7g, 0.015 mol), 2-dicyclohexylphosphino-2°,6°-
dimethoxy-biphenyl (41 mg, ¢.0001 mol), palladium acetate (11.2 mg), and finely
ground potassium carbonate (4.24g, 0.02 mol) in toluene (30 mL) was stirred under
reflux and under nitrogen for 30 min, at which time LC/MS analysis showed the
reaction to be complete. The reaction mixture was then diluted with cthy! acetate and
water, and then acidified with an excess of dilute HCL. The cthyl acetate layer was
then collected and washed with dilute HCI, water and brine. The organic solution
was then dried (magnesium sulfate), filtered and concentrated to give a gum. The
gum was diluted with hexanes (250 ml) and ethy] acetate {25 ml.), and the mixture
was stirred for 20 hr at 22° C during which time the product was transformed into a
bright yellow granular solid (4.8 g) which was used directly without further

purification.

An altemative procedure for the preparation of 1H-indole-6-carboxamide, 3-
cyclohexyl-N-[(dimethylamino)sulfonyl]-2-(2-formyl-4-methoxyphenyi)- is provided

below:

To a shurried solution of 2-bromo-3-cyclohexyl-N-[(dimethylamino)sulfonyl]-
indole-6-carboxamide (54.0 g, 126 mmol), 4-methoxy-2-formylphenylboronic acid
(29.5 g, 164 mmol) and LiCl (13.3 g, 315 mmol) in EtOH/toluene (1:1, 1 1) was
added a solution of Na,CO;3 (40.1 g, 379 mmol) in water (380 mL). The reaction

mixiure was stirred 10 min. and then PA(PPh3)4 (11.3 g, 106.0 mmel) was added. The
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reaction solution was flushed with nitrogen and heated at 70 °C (internal monitoring)
overnight and then cooled to rt. The reaction was diluted with EtOAc (1 L) and
EtOH (100 mL), washed carcfully with IN aqueous HCI (1 L) and brine (500 mL),
dried (MgSO04), filtered and concentrated. The residual solids were stirred with Et20
5 (600 mL) for 1h and collected by filtration to yield 1H-indole-6-carboxamide, 3-
cyclohexyl-N-[(dimethylamino)sulfonyli-2-(2-formyl-4-methoxyphenyl)- (52.8g,
109 mmol, §7%) as a yellow powder which was used without further purification.
THNMR (300 MHz, d6-DMSO) & 11.66 (s, 1H), 8.17 (s, 1H), 7.75 (d, J = 8.4 Hz,
1H), 7.74 (d, J = 8.4 Hz, 1H), 7.59 (dd, ] = 1.4, 8.4 Hz, 1H}, 7.23 - 7.16 {m, 2H), 7.08
10 (dd, J=2.6,8.4 Hz, 1H), 6.54 (d, ] = 8.8 Hz, 1H), 3.86 (s, 3H), 3.22 - 3.08 (m, 1H),
2.91 (s, 6H), 2.00 - 1.74 (m, 7H), 1.60 - 1.38 (m, 3H). 13CNMR (75 MHz, CDCI3) &
165.7, 158.8, 147.2, 139.1, 134.3, 132.0, 123.4, 122.0, 119.2, 118.2, 114.8, 112.3,
110.4, 109.8, 79.6, 45.9, 37.2(2), 34.7, 32.0(2), 25.9(2), 24.9. LCMS: m/c 482 (M-

HY, ret time 2.56 min, column A, 4 minute gradient.

[5
Intermediate 5
Et
O/
0
Hae Ofs'i N
oW L )ome
H4C
20 6H-Isoindolof2, 1-afindole-3-carboxamide, 11-cyclohexyl-N-

[(dimethylamino)sulfonyl]-6-ethoxy-8-methoxy-. Toa 5 L four necked round bottom
flask cquipped with a temperature controller, a condenser, a N2 inlet and a
mechanical stirrer, was charged toluene (900 mL.), EtOH (900 mL), 2-bromo-3-
cyclohexyl-N-(N,N-dimethylsulfamoyi)-1/{-indole-G-carboxamide (90 g, 0.21 mol),
25 2-formyl-4-methoxyphenylboronic acid (49.2 g, 0.273 mol) and LiCl (22.1 g, 0.525
mol). The resulting solution was bubbled with N» for 15 mins. A solution of
NayCOz (60.8 g, 0.63 mol) in H,0 (675 mL) was added and the reaction mixture was

bubbled with N, for another (10 mins). Pd{PPh:)s (7.0 g, 6.3 mmol) was added and
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the reaction mixture was heated to 70 °C for 20 h. After cooling to 35 °C, a solution
of 1 NHCI (1.5 L) was added slowly. The resulting mixture was transferredtoa 6 L
separatory funnel and extracted with EtOAc (2 X 1.5 L). The combined organic
extracts were washed with brine (2 L), dried over MgSO04, filtered and concentrated
in vacuo to give a yellow solid, which was triturated with 20% EtOAc in hexane (450
mL, 50 °C to 0 °C) to give 3-cyclohexyl-N-(N,N-dimethylsulfamoy1)-2-(2-formyl-4-
methoxyphenyl)- 1H-indole-6-carboxamide(65.9 g) as a yellow solid. HPLC purity,
98%.

The mother liquid from the trituration was concentrated in vacuo. The
residue was refluxed with EtOH (50 mL) for 3 h. The solution was then cooled to
0 °C. The precipitates were filtercd and washed with cooled TBME (5 °C) (20 mL).
The filter cake was house vacuum air dried to give a further quantity of the title
compound as a white solid (16.0 g). HPLC purity, 99%. "H NMR (CDCI3, 300 MHz)
58.75 (s, IH), 7.96 (s, 1H), 7.73 (d, /=84 Hz, 1H), 7.67 (d, /= 8.4 Hz, 1H), 7.45
(dd, J= 84 and 1.4 Hz, I1H), 7.09 (d, /=22 Hz, 1H), 6.98(dd, /= 8.4 and 2.2 Hz,
1H), 6.50 (s, 1H), 3.86 (s, 3H), 3.05 (s, 6H), 2.92-3.13 (m, 3H), 1.85-1.93 (m, 7 H),
1.40-1.42 (m, 3H), 1.OS (t, /= 7.1 Hz, 3H). m/z 512 (M + H)+.

Intermediate 6

o. 0o 8 CHO

N

g N
H,C

IH-indole-6-carboxamide, 3-cyclohexyl-N-[(dimethylamino)sulfonyi]-2-(2-

Jormyl-4-methoxyphenvl)-. 11-cyclohexyl-N-(N,N-dimethylsulfamoyl)-6-cthoxy-8-

methoxy-6H-isoindolo[2,1-a]indole-3-carboxamide was dissolved in THE (75 mL).
To the solution was added a selution of 2 N HC1 (300 mL). The mixture was
vigorous}y stirred under N2 at rt for 16 h. The resulting suspension was filtered and

washed with cooled TBME (2 X 30 mL). the filer cake was vacuum air dried

42



I1l. Structure 1 C50 ECM ON B B

WO 2007/136982 PCT/US2007/668209

overnight to give the title compound as a yellow solid. HPLC purity, 99% 'H NMR

(DMSO-d6, 300 MHz) 6 11.65 (s, 1H), 8.16 (s, 1H), 7.76 (d, J = 5.9 11z, 111}, 7.73

(d,J=59Hz, 1H), 7.58 (dd, J=8.5 and 1.5 Hz, 1H), 7.17-7.20 (m, 2H), 7.08 (dd, J

=8.5and 1.4 Hz, 1H), 6.55 (d, /= 8.6 Hz, 1H), 3.86 (s, 3H), 3.14-3.18 (i, 1H), 2.91
5 (s, 6H), 1.75-1,99 (m, 7H), 1.48-1.60 (m, 3H); m/z 484 (M -+ H)+,

Intermediate 7

O._ OMe
0
o\\S/p =
| H

N
(LA e
O

TH-Indolo[2, 1-a] [2] benzazepine-6-carboxylic acid, 13-cyclohexyl-10-

10

[[{dimethylamino)sulfonyl]amino]carbonyi]-3-methoxy-, methvl ester. A mixture of
the 3-cyclohexyl-N-(N,N-dimethylsulfamoyl)-2-(2-formyl-4-methoxyphenyh)-1H-
indole-6-carboxamide (4.8g, 0.01 mol), methyl 2-(dimethoxyphosphorylacrylate

15 (9.7 g, 0.02 mol) and cesium carbonate (7.1g, 0.02 mol) in DMF (28mL) was stirred
for 20 hr at an oil bath temperature of 55 °C. The mixture was poured into ice—water
and acidified with dilute HCI to precipitate the crude product. The solid was
collected, dried and flash chromatographed on SiO; (110g) using an ethyl acetate and
mcthylenc chloride (1:10) solution containing 2% acctic acid. Homogeneous

20 fractions were combined and evaporated to afford the title compound as a pale yellow

solid (3.9g, 71 % yicld). MS: 552 (M=H+).

An alternate procedure for the preparation of 7H-indoio[2,1-
a}[2]benzazepine-6-carboxylic acid, 13-cyclohexyl-10-
25 [[[{dimethylamino)sulfonylJamino]carbonyli-3-methoxy-, methyl ester is provided

below.
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B B 411 / A>0.5 tIVlI; 13 0.001 pM 0.5 04; C <0.02

04 but an exact value was not determ ned; D>0.04 p. M
whYo7ARegxact value was not determ ned; 1050 VadHBS$007/068200

were determ ned using the prelncubatlon protocol. EC50

val ues were 5determ ned using the FRET assay.

Phar maceuti cal Conpositions and Met hods of Treat nent

The conpounds denonstrate activity agai nst HCV NS5B

and can be useful in 10treating HCV and FICV
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invention is a he conp ound

lant Mlpend diéqditg wteifl m@thrd %wrleig&?drﬁt E?M%%@fw é§¢@@%ylﬁfwd 13-

t he . %@Mﬁ:% L]@t{i\n&m wﬁnﬁdjﬁuf%mﬁasaﬁm&al%nm 3CHGhASP L)1
her asp ect of i nvention is a

comgsd@u(f/@ a1 Wferaok REokasmpsling wiawlﬁgil wiptysedHEhout further

act | t I —

ac ;{n@éuaf(b,? %ﬁh@ﬁt(ggq e Lntbl%%)@ SQURs, APHS 6 910 86 (4, 1 =
8.4 Hz, 1H), 7.80 (s, 1H), 7. 50 (d J— 8.4 Hz, 1H), 7.42 (d, 1 = 8.8 Hz, 1H), 7.08 (dd,

15 1=2.6,8.8Hz, 1H), 6.98 (d,] = 2.6 Hz, 1H), 5.75 - 5.51 (m, 1H), 4.29 - 4.01 (m,
1H), 3.89 (s, 3H), 3.82 (s, 3H), 3.05 (s, 6H), 2.87 - 2.73 (m, 1H), 2.11 - 1.12 (m,

10H). LCMS: m/e 550 (M-H)-, ret time 3.21 min, column A, 4 minute gradient.

Intermediate 8

20

Cyclopropfd]indolof2,1-a] [2] benzazepine-1a(2H)-carboxylic acid, 8-
cyclohexyi-5-f{{(dimethylamino)sulfonyl]amino]carbonyi]-1,12b-dikvdro-1 I-
25 methoxy-, methyl ester, (+/-)-. DMSO (5 mL) was added to a mixture of
trimethylsulfoxonium iodide (199 mg, 0.906 mmol) and NaH (38 mg in 60% otl

dispersion, 0.953 mmol) in a round-bottomed flask, The reaction mixture was stirred
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invention is a conposition where the conpound havi ng
5anti-HCV activity is effective to inhibit the

f ur&ﬂt'f&lrb Py ﬂ-itlﬂfog&,l%ﬂbﬁ)@ﬁﬁ%ﬂnﬁ%ﬂ%&td 13 r([:%cimcxyl 10-

nmet al | opr ot ease serine ot ease rase
HCW [hermthtdsxemomlmmrnpitqatbenyi] -3avhentn wctlmicl (125 mg,
as I n
nu?lejeﬁto? Snl ej_g%{. atﬁ(Q{ %?léd dl{dﬁl\{ r(ZQ ﬁ%%ﬁu% v?d% stul}/{()@srt A gh‘l?l and
|nﬁbmwn&hCf&ﬂﬁmnmhéﬂna§peamamm\mmemnqvemhmbmulwmazmd

Corrg%sf!cd w1trl]] Imf@f%é)ﬁ%;og ‘?ID RS ORH i)cgutcht%cn %I]g:cmitatcd as a light yellow

eutic
phabmawmuhM@ﬁhﬁWaatmeﬁhmbMBmﬂanMMe&(Mthgnﬁeﬂﬁﬁﬂpnha@df

2 REY R ngr RO Ne o T oo bt i PR o B
r egflcllmtﬁblﬂ:l({m@mtgslms nﬁ’f)ﬂ(ﬁ(ﬁl&flﬂi D]@lctch&od-@dc Rey3h ingonHWNIR (a)o
conpound or har maceut i cal % acceptabl e salt there
h

Ané\ﬂHérM%f%[b)étti"]b@ 206 G ifRhtd ne 78 e B 3.0 (.2 )

101 Nhidick iong e WNegd 1@)’13 94 w:sd@\{lyf\@%&m%@ n 92 H) 3.83 (s,

15

25

30

conp risin contactln rotein wit

con‘ﬁ@dtﬂ& oer3 B ‘b%idnﬁclétﬁﬁ Ib’apﬁ?“a\éé&ﬁti dBI%Z(SIéT tO 36 H) 5.50
t h‘%{i %Qh 495 Hz, 0.64 }ﬁﬂ%ﬁh HC@%PGI% of¢ &1“%2'4'21\%%”6 hon ) h933y,

t reat I Ng Infection in a pati en

Coripﬁ Fié’s Had)-&fdim ﬁ?%tdeh&fgs o Ot patd (én’FgéS Hz, 0.36 H) 7.56 (dd,
thqﬂsﬂ@?%tdscﬁﬂ b%zt‘?fgf?%t( b9 @‘%"’PH% 1o o%‘f@"ﬂ%@%‘q E’B%@frz, 0.64
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function of the HCV replicon. In another enbodi nent
the conpound is effective to inhibit the function of
the HCVANSE8npropeicadurdfiotivgreasiiec bf 10 idhenipouadstis on
)l\nﬁkggp of treating an HCV infection in a
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gﬁhoblast0|d interferon Mu. 5Anot her aspect of the
in

Hhnerhy lpging el ford] ﬁewo\méwéyld ﬁém@tlﬁef) dBtybey G3.8 g,

61.3 mmol) in dry DMF (70 mL.) was added quickly. The reaction mixture was
stirred below 30 °C for 30 mins and then poured into an ice cold solution of 1 N HCl
(130 mLY in H2O0 {2 L) portion wise. After the resulting suspension was
mechanically stirred for 1 h, the precipitates were filtered and the filter cake was
washed with H20 (100 mL.). The filter cake was partitioned between EtOAc and 0.5
NHCI(1:1,4 L). The organic phase was separated, washed with H20 (1 L) and

brine (1 L), dried over MgSQ,, filtered and concentrated in vacuo. The residue was
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havi ng anti-HCV activity is a cyclosporin.

Anot her aspect of the invention is the method where
¥ sporin is cyclosporin A 10 éﬂ%&umwmwmw

‘Vggggét&%? the invention is the nethod where tﬁ

conmpound having anti-HCV activity is sel ected from

interleukin 2, interleukin 6, interleukin 12, a

compound t hat enhances the devel opnent of a type 1

hel per T cell response, interfering RNA anti-sense
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"Patient"” neans a person infected with the HCV virus
and suitable for therapy as understood by
practitioners in the flelq]%“nu §|t|s and HCV
infection. "Treatnent rapy reginmen," "liCV
isnfection,'' and related terns are used as under st ood
by practitioners in the field of, hegatitis and TICV

i nfection. The conmpounds of this vention are
general ly given as pharngceuti cal &l conposi tions
conprised of a therap utijcal |y effedtive amount of a
conpound or its phanfRuoeu ¢cept able salt and a
phar maceutical |y acdepthbl € contain
conventional excipients. A therapeutitally effective
anmount is that which is needed o Pprovide a neani ngf ul
pati ent benefit. Pharnmaceuti cal acceptabl e carriers
are those conventionally known carriers having

accept abl e safety profiles. 10Conpositions enconpass
talalbl g?m%f) éﬁp cfézfigoq?fé ]qag&%’bcfﬁn%rzz%me- C 2?’ vcmg)oxﬁg éllclzldeﬁ’
sus meﬂshemﬂsﬁ [[8Yineps lanejba)m@,ijfand)]sm l’)tut] UehSZb—d.'h) dro-11-

Iti1ons e us C,
T S 44 6oyt TN e R SR s
bi ndi[0fpeand:pivet ta 1H)-@deREIR)acans cyehicelles (such as
n‘ggg]i%{;g !ér%f)ng)q\ljl%gny amm%ﬁ:m%%g)l/}ﬂ ¥,I.12115¢’—8:ﬂy(5r0—1]-methoxy- methy]

ester was dissolved in EtOH/CHLCN 1/1 + 0.5% DEA at a concentration of 50

mg/ml. [The addition of DEA ensures the compound remains in solution during the
25 Injection process]. This solution was then injected onto a Thar SFC-350 preparative

SFC under the conditions shown below,
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15 Solid conpositions are normally formulated in

dosage units and conpositions providing fromabout 1
WOtQBOH%G’U‘ 2ng of the active ingredient per doselg@F&S2007/068209

preferred. Sonme exanpl es of dosages are 1 ng, 10 ny,

100 nmg, 250 ng, 500 ngy, and 1000 ng. Generally, other

agents will be present in a unit range simlar to

agents of that class 20used clinically. Typically,
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Type of Inhibitor or Target Source Conpany Omega |F
20 ypHPLC procedure. g pany g

U‘l

Analvtical conditions of ee determination on Thar analvtical SFC. Analytical
Column; Chiralcel O ((46x25¢m, 10ul); BPR pressurce: 100 bars; Temperature:
35 °C; Flow rate: 3.0 mi/min; Mobile Phase: 15% MeOH/ CH3CN (1/1) in COs;

25  Detector Wavelength: 254 nm; Retention time (min): 4, 6.5.

30

35
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117N-co Intarcia Therapeutics BILN 2061 serine
prot ease i nhibitor Boehringer |nael heimPharma KG

l.hej Germany Summetrel antiviral Endo

wRABIBEE  Cal o thIdings Inc. . Chadde Ford. PhCHSFRIZA®?

A 1FN-a2a F. Hof finann-La Roche LID, Basel,
Switzerland Pegasys PEGyl ated 1FN-a2a F. Hof f mann-La
Roche LTD, Basel, Switzerland Pegasys and Ri bavirin
PEGyl ated 1FN- a2a/ribavirin F. Hoffrmann-La Roche Um
Basel , Switzerl and Cel | Cepiteti@dialegl@ i mmunosuppr essant
F. Hof f mann-La Roche LTD, Basel, Switzerland Wl lferon

5 Cyclopropld]indolof2,1-af [2]benzazepine-1a(2H)-carboxylic acid, 8-
cyclohexyl-S-[{{(dimethyviamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-
methoxy-, (-)-. To a solution of (-) cyclopro;)[d]i‘nd010[2,l—a][z]benzazepine»l a(2H)-
carboxylic acid, 8-cyclohexyl-5-{{[(dimethylamino)sulfonyllamino]carbonyt]-1,12b-
dihydro-11-methoxy-, methyl ester (22.33 g, 39.5 mmol) in MeOH (300 mL.) was

10 added 1 N NaOH (120 mL) slowly over 20 min., while maintaining the reaction
temperature < 30 °C. The mixture was stirred at rt under Ny for 18 h, The HPLC
indicated the reaction was complete. To the reaction solution was added 1 N HCI
(130 mL.). After addition was complete, the pH of the reaction mixture was about 2.
The methanol in the reaction mixture was evaporated. Water (300 ml.) was added to

15 the mixture which was then extracted with CH,Cl (1 x 600 mL., 1 x 200 mL). The
combined extracts were washed with H>O {2 x 300 mL), brine (2 x 300 mL), dried
(Na;S0y) and evaporated to give 20.82 g (96% yicld) of the title compound as a
yeliow solid. HPLC conditions column: Phenomenoex Synergi Polar-RP 4 um 4.6 x
50 mm; UV: 220 nm; gradient time: 4 min; flow rate: 4 mL/min, 75 - 100% B;

20 solvent A: 10% MeOH/90% H,O with 0.2% H:PO,, solvent B: 90% McOM/10%
H,0 with 0.2% HiPO,4. HPLC > 99% (Rt 1.80 min.) LC/MS (ES™) 552.25 (M+H,
100); [y © - 166.99 ° (¢ 1.00, MeOH). GC analysis: CH,Cl, 4.94%; Anal. Caled
for CrolHaN:06Se0.16 H,00.35 CH,Cly: C, 60.37; H, 5.87; N, 7.20; 5, 5.49; H,0,
0.49; CH}C?’,}; 5.02. Found: C, 59.95; H, 5.89; N, 7.03; S, 5.38; H,0, 0.47; CH,Cl,,

25 4.94.
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| ynphobl astoid I FNI - anl d axoSi nithKline plc,

Uxbri dge, UK Al buferon - a albumn IFNa.2b Human
CAHOEBci ences Inc., Rockville, MD Levovi ri RCT/US2007/068209
ribavirin I CN Pharmaceuticals, Costa Mesa, CA 1DN- 6556
caspase inhibitor 'chin Pharmaceuticals Inc., San

Diego, CA. IP-501 antifibntic |Indevus Pharmaceuticals
Inc., Lexington, MA Actinmune 1NF-7 InterMine Inc.,

Bri sbane, CA

Intermediate 11

Cycilopropfd]indolof2,1-a] [2]benzazepine-la(2H)-carboxylic acid, 8-
eyclohexyl-5-{[{(dimethylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-
methoxy-, (+/-)-, To a solution of (-+/-) cycloprop[d]indolo{2,1-a][2 ]benzazepine-
la(2H)-carboxylic acid, 8-cyclohexyl-5-
[[{(dimethylamino)suifonyijamino]carbonyl]-1,12b-dihydro-11-methoxy-, methyl
ester (100 mg, 0.177 mmol) in THF/Methano! mixture (2.0 mL/2.0 mL), 2N NaOH
sofution (1.0 mL) was added. The reaction mixture was heated at 90°C under
microwave conditions for 5 min. it was then concentrated, acidified with 1N HCI
solution and extracted with ethyl acetate (2X20 mL.). The organic layers were
combined, dried (MgSQO,), filtered and concentrated. The residuc was purified by
preparative HPLC to afford the desired product as a light yellow solid, (59 mg, 60%
yield). MS m/z 552(MH"), Retention time: 3.850 min. 11 NMR (300 MHz, McOD) &
ppm 0.25 (m, 0.38 M) 1,14 -2.22 (m, 11.62 H) 2.69 - 2.98 (m, 2 H) 3.02 (s, 2.28 H)
3.02 (5,372 H) 3.41 (d, J=15.00 Hz, 0.62 H) 3.88 (s, 3 H) 4.01 (d, J=15.00 Hz, 0.38
H) 5.26 (d, I=15.00 Hz, 0.38 H) 5.45 (d, J=14.64 Hz, 0.62 1) 6.94 - 7.02 (m, |1 H)
7.13 (d,1=2.56 Hz, 0.38 H) 7.21 (d, J=2.20 Hz, 0.62 ) 7.26 (d, =842 Hz, 0.62 H)
7.30 (d, J=8.78 Hz, 0.38 H) 7.53 (dd, J=8.42, 1.46 Hz, 0.62 H) 7.61 (dd, 1=8.60, 1.65
Hz, 0.38 H) 7.85 (d, ]=8.42 Hz, 0.62 H) 7.89 (d, J=8.42 Hz, 0.38 H) 8.10 (s, 0.38 1)
8.28 (d, J=1.46 Hz, 0.62 H).
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Brand Nanme Type of Inhibitor or Target Source Conpany

Infergen A IEN al facon-1 I nterMune Pharnaceutical s
w7136k sbane, CA 1SIS 14803 antisense |SIS peyysaoorsoes20

Phar maceuticals Inc, Carlsbad, CA El an Phamaceuti cal s

Inc., New York, NY JTK-003 RdRp i nhibitor Japan

Tobacco Inc., Tokyo, Japan Pegasys and Cepl ene

PEGyl at ed | FN-a2a/ i mmune nodul at or Maxi m

Phar maceuticals Inc., San D ego, CA Cepl ene inmune

nmodul at or Maxi m Phar maceutliteatediatenld. , San Di ego, CA

G vacir

5 Cycloprop{d]indolo[2, 1-a] [2]benzazepine-1a,5(2H)-dicarboxamide, 8-

cvclohexyl-N°-[(dimethylamino)sulfonyl]-1,12b-dikydro-N""-[(2R, 38)-3-hydroxy-
4,7, 7-trimethylbicyclof2.2. 1 Jhept-2-vi]-1 1-methoxy-, (1aR)-[partial]-. TBTU (437
mg, }.36 mmol) and DIPEA (0.95 mL, 5.436 mmol) were added to a solution of {(+/-)
cycloprop[d]indolo[2,1-a][2]benzazepine- 1a(2H)-carboxylic acid, §-cyclohexyl-5-

10 {[[{dimethylamino)sulfonylJamino]carbonyl}-1,12b-dihydro-11-methoxy- (500 mg,
0.906 mmel) in DMSO (20.6 mL). The reaction mixture was stirred at 1t for 15 min,
(25,3R)-3-Amino-1,7,7-trimethylbicyclo{2.2.1 Jheptan-2-ol (280 mg, 1.36mmol) was
then added and the reaction mixture was stirred at rt overnight. The reaction mixture
was quenched with water and acidified with 1N HCI solution. A brown solid

15 scparated which was coliccted by filtration. This material was then fractionated by
Preparative HPLC under the following conditions. Column: Waters Sunfire 19mm x
100mm; Solvent A: 10% CH3ICN-90% H20-0.1% TFA; Solvent B: 90% CH3CN-
10% H20-0.1% TFA; Program: Start with 65% solvent B, initial hold time for 5 min,
then gradually increase to 90% solvent B in 30 min with flow rate 25 mL/min. Load:

20 50-60 mg/run.

Cycloprop(d]indolo{2,1-a]{2]benzazepine-1a,5(2H)-dicarboxamide, 8-
cycIohcxyl-Ns—[(dimcthylamino)sulfonyl}—l,! 2b-dihydro-N'"-[(2R,38)-3-hydroxy- -
4,7, 7-trimethylbicyclo[2.2.1]kept-2-y1]- | 1-mecthoxy-, {1aR)- [partial/- clutes before
25 Cycloprop{d]indolof2,1-a][2]benzazepine-1a,5(2H)-dicarboxamidc, 8-cyclohexyI-N5-
[(dimethylamino)sulfonyl}-1,12b-dihydro-N"[(2R,3S)-3-hydroxy-4,7,7-
trimethylbicyclof2.2. 1]hept-2-y1]-11-methoxy-, (1aS)- [partial]- under the HPLC
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1 CV 1 gG i nmunosuppressant Nabi Bi opharnmaceutical s
Inc., Boca Raton, FL Intron A and Zadaxin

WO RERIEPH? al - t hynosi n RegeneRx Bi ophar mi ceut i cBFEUPHET/068209

10

20

25

Bet hesda, MY Sci C one Pharnmaceuticals Inc, San Mt eo,
CA Levovirin I MPDH inhibitor R bapharmlInc., Costa
Mesa, CA Viram dine Ri bavirin Prodrua R bapharm I nc.,
Costa Mesa, CA Hemazyne ribozynme R bozyne

Ph QBIW&QQLQ%Q!)& d'bﬂ{;c ’Pl&%{ (Q)%{meded'h@Etr )QHO\!{/'\S(BEH\IZ@%QE, 36%

Scher i1 ng- Pl ough Cor poration, Kenil
yield). MS m/ 703(MH™), Retention time: 3.936 min, lH NMR (500 MHz, MecOD) &

ppm 0.14 - 0.24 (m, 2.64 H) 0.51 (5,246 H) 0.72 - 2.21 (m, 20.9 H) 2.49 (m, 0.18 H)
2.62 (m, 0.82 H) 2.85 (m, 0.18 H) 2.96 (m, 0.82 H) 3.03 (s, 6 H) 3.39 (m, 0.82 H)
3.49 -3.58 (im, 1.64 H) 3.71 - 3.80 (m, 0.36 H) 3.90 (s, 3 H) 4.17 (d, /=14.65 Hz,
0.18 H) 5.06 (d, /=14.65 Hz, 0.18 H) 5.37 (d, /=14.95 Hz, 0.82 H) 6.73 (d, /=5.49
Hz, 0.82 H) 6.98 - 7.05 (m, | H) 7.08 (d, /=4.58 Hz, 0.18 1) 7.10 (d, /=2.44 Hz, 0.18
H) 7.21{d, /~2.44 Hz, 0.82 H) 7.31 (d, /=8.55 Hz, 0.82 H) 7.34 (d, J=8.55 Hz, 0.18
H) 7.59 - 7.64 (m, | H) 7.87 - 7.93 (m, 1 H) 7.99 (s, 0.18 H) 8.09 {d, /=1.22 Hz, 0.82
H).

Intermediate 13

Cyclopropfd]indolo2,1-a] [2]benzazepine-fa,5(2H)-dicarboxamide, §-
({)-fclr)hex}f/w’\fj«[ (dimethylamino)sulforyl]-1,12b-dikydro-N""-{(2R, 3S)- 3-hydroxy-
4,7, 7-trimethvibicvelof2. 2.1 hept-2-yi]-1 1-methoxy-, (1aS)- [partial]-. TBTU (437
mg, 1.30 mmol) and DIPEA (0.95 mL, 5.436 mmol) were added to a solution of (+/-)
cycloprop{dlindeolo[2,1-a)[2]benzazepine-1a{2H)-carboxylic acid, &-cyclohexyl-5-
[[{{dimethylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-methoxy- (500 mg,
0.906 mmol) in DMSO (20.0 mL). The reaction mixture was stirred at i for 15 min.
Then (25,3R)-3-amino-1,7,7-trimethylbicyclo[2.2.1 Jheptan-2-0l (280 mg, 1.36mmol)
was added, and the reaction mixture was stirred at 1t overnight, The reaction mixture
was quenched with water and then acidified with 1N HC solution. A brown colored
soltd separated that was collected by filtration. This material was then fractionated

by preparative HPLC under the following conditions. Colummn: Waters Sunfire
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PEG I ntron PEGyl ated | FN-a2b Scheri ng- Pl ough
Corporation, Kenilworth, NJ Rebetmm |IFNa2b/ribavirin

wSShefifgz Pl ough Corporation, Kenilworth, N @@ﬁﬁbiﬂhﬂﬁﬁsm
ribavirin Schering-Pl ough Corporation, Kenllmort NJ

PEG Intron / Ribavirin PEGy| ated IthZb/rlbaV|r|n
Schering- Pl ough Corporation, Kenilworth, NJ Br and
Nane Type of Inhibitor or Tarw

19mm x 100mm; Solvent A: 10% CH3CN-90% H20-0.1% TFA; Solvent B: 90%
CH3CN-10% H20-0.1% TFA; Program: Start with 65% solvent B, initial hold time
for § min, then gradually increase to 90% solvent B in 30 min with flow rate 25

mL/min. Load: 50-60 mg/run.

Cyel oprop[d}indoio{Q 1-a)[2]benzazepine-ta,5(2H)-dicarboxamide, 8-

cyclohexyl-N°-[(dimethylamino)sulfonyl]-1,12b-dihydro-N"*[(2R,38)-3-hydroxy-
4,7, 7-trimethylbicyclo[2.2.1Thept-2-y1]- 1 1-methoxy-, {1a8)- [partial]- chutcs after
cycloprop[d]indclo[2,1-a][2]benzazepine-a,5(2H)-dicarboxamide, 8»cyciohexyI-N5—

10 [(dimethylamino)sulfonyl]-1,1 2b—dihyd1'0—N’“w[(ZR,38)«3~hydroxyv4,7,7-
trimethylbicyclo[2.2.1]hept-2-yi]-1 I-methoxy-, (1aR)- [partial]- under the HPLC
conditions described above. Product obtained as a light yellow solid, 215 mg, 34%
yield). MS m/ 703(MH"), Retention time: 4.038 min. 1H NMR (500 MHz, McOD) §
ppm 0.20 (m, 0.38 H) 0.75 (s, 1.86 H) 0.76 (s, 1.86 H) 0.84 (s, 1.86 H) 0.85 (s, 1.14

15 H)Y0.89-2.18 (m, 18.9 H) 2.52 (m, 0.38 H) 2.70 (m, 0.62 H) 2.85 (m, 0.38 H) 2.97
(m, 0.62 H)3.03 (5, 2.28 H) 3.04 (5, 3.72 H) 3.33 - 3.3% (m, 0.62 H) 3.43 - 3.51 (m,
1.24 H) 3.73 - 3.77 (m, 0.38 H) 3.7& - 3.84 (m, 0.38 H) 3.90 (s, 1.BO H) 3.90 (s, .14
H) 4.14 (d, J=14.65 Hz, 0.38 H) 5.11 (d, J=14.65 Hz, 0.38 H) 5.44 (d, J=15.26 Hz,
0.62 H) 6.68 (d, ]=4.88 Hz, 0.62 H) 6.96 - 7.03 (m, 1 H) 7.07 (d, J=5.19 Hz, 0.38 H)

20 7.12(d,J=2.44 Hz, 0.38 H) 7.23 (d, ]=2.14 Hz, 0.62 H) 7.27 (d, J=8.54 Hz, 0.62 H)
7.33 {d, ]=8.54 Hz, 0.38 H) 7.55 (dd, J=8.39, 1.68 Hz, 0.62 H) 7.62 (dd, J=8.55, 1.53
Hz, 0.38 H) 7.87 (d, ]=8.54 Hz, 0.62 H) 7.91 (d, J=8.55 Hz, 0.38 11) 8.08 {d, J=1.22
Hz, 0.38 H)} 8.10 (d, J=1.22 Hz, 0.62 H).

25 Intermediate 14
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I mmune nodul at or Sour ce Conpany Sci Cl one
Phar maceuticals Inc., San Mateo, CA Zadazim Rebi f

WO/ B8MB2, Serono, Geneva, Switzerland | FN-f 3PGRES2007/068209
EMZ701 | FN-f3 and EMZ701 Transition Therapeutics Inc.,
Ontari o, Canada Batabulin (T67) 13-tubulin inhibitor
Tularik Inc., South San Franci sco, CA
Mer i mepodi b(VX-497) | MPDH i nhi bitor Vertex

F{};’g g‘;g?ﬂ{/‘@@%@%%g?ﬁ;{ 2, ch?ff?fbimgzg%pm%a?ﬁ} )ac&r"b%)f)iﬂifc acid, 8-
cyclohexyl-S-f[[(dimethylamino)sulfonyljamino]carbonyl]-1,12b-dihydro-11-
methoxy-, (-)-. 10 N NaOH (2.0 mL, 20 mmol) solution and 4 mL of water were
added to a solution of cycloprop[d]indolo[2,1-a}[2]benzazepine-1a,5(2H)-

5  dicarboxamide, 8-cyclohexyl-N’-{(dimethylamino)sulfonyl]-1,12b-dihydro-N"-
[(2R,35)-3-hydroxy-4,7,7-trimethylbicycio[2.2.1 Thept-2-y1]-11-methoxy-, (1aR)-
[partial]- (160 mg, 0.228 mmol) in THF/MeOI1 (7 mL/7 mL). The reaction mixture
was heated at 120°C under microwave conditions for 1 hr. It was then concentrated,
acidified with conc. HCI solution and extracted with ethyl acetate twice (2X 30 mL).

10 The organic layers were combined, dried (MgSQO,), filtered and concentrated in
vacuo to an orange oil. The crude product was then purified by Prep. HPLC column
to afford the product a light yellow solid, (80 mg, 64% yicld). Average specific
rotation -130.85°%; Solvent McOH; Wavelength 589 nm; 50 cm cell. MS m/
552(MH"), Retention time: 3.760 min. 1H NMR (500 MHz, McOD) 8 ppm 0.27 (m,

15 038H)1.14-2.22 (m, 11.62 H) 2,76 (m, 0.38 H)2.80 - 2.92 (m, { H) 2.92 - 3.09
(m, 6.62 H) 3.45 (d, }=14.95 Hz, 0.62 H)} 3.90 (s, 1.86 H) 3.91 (s, 1.14 11) 4.04 (d,
J=15.26 Hz, 0.38 H) 5.28 (d, I=15.26 Hz, 0.38 H) 5.47 (d, }=15.26 Hz, .62 H) 6.95 -

Hz, 0.62 H) 7.33 (d, J=8.54 Hz, 0.38 1) 7.54 (dd, J=8.39, 1.68 Hz, 0.62 1) 7.63 (dd,
20 J=8.55, 1.53 Hz, 0.38 H) 7.86 (d, J=8.55 Hz, 0.62 H) 7.91 (d, J=8.55 Hz, 0.38 1)
8.11 (d, J=1.22 Hz, 0.62 H) 8.29 (d, J=1.22 Hz, 0.38 H).

Intermediate 15

25
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NS3 serine protease inhibitor Vertex Pharmaceuticals
Inc., Cambridge, MV Eli Lilly and Co. Inc.,

Wé@@ﬁg}@@pl is, IN. Omiferon natural |FN-a Vigagg&oor068209
Inc., Plantation, FL XTL-6865 (XTL-002) nonocl onal

anti body XTI, Bi ophar maceuticals Ltd., Rehovot, Isreal
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NM 283 NS5B Replicase Inhibitor Idenix / Novartis

G- 59728 NS5B Replicase I nhibitor Gene Labs / Novartis
GL- 6066 7CNSGRBoRe ihd b6 -d] ffbdvedzopinCdm@Hl-adygoryliNasidrd i s

cyclohexyl-5-[{{(dimethylamino)sulfonylaminofcarbonyi]-1,12b-dihvdro-11-
methoxy-, (+)-. 10 N NaOH (1.8 mL, 18 mmol} solution and 4 mL of water were
added to a solution of cycloprop[diindolof2,1-a][2lbenzazepine-1a,5(2H)}-

5 dicarboxamide, 8-cyclohexyl-N°-[(dimethylamino)sulfonyl]-1,12b-dihydro-N'*
[(2R,3S)-3-hydroxy-4,7,7-trimethylbicyclo[2.2.1]hept-2-yl]-11-methoxy-, (1aS)-
[partial]- (130 mg, 0.185 mmol) in bTHF/MecOH (7 mL/7 mL). The reaction mixture
was heated at 120°C under microwave conditions for 1 hr. It was concentrated,
acidified with conc. HCI solution and extracted with ethyl acetate twice (2X 30 mlL).

10 The organic layers were combined, dried (MgSQy,), filtered and concentrated
vacuo to give an orange oil. The crude product was then purified by Prep. HPLC
column to afford the product as a light yellow solid, (68 mg, 67% yield). Average
specific rotation + 174.73°; Solvent MeOH; Wavelength 589 nm; 50 cm cell MS w/
552(MH"), Retention time: 3.773 min. 1H NMR (500 MHz, MeOD) 8 ppm 0.27 (m,

15 038H)1.14-2.22 (m, 11.62 H}2.76 (m, 0.38 H)2.80 - 2.92 (m, | H) 2.92 - 3.09
(m, 6.62 H) 3.45(d, ]=14.95 Hz, 0.62 H) 3.90 (s, 1.86 H) 3.9{ (s, 1.14 H) 4.04 (d,
J=1526 Hz, 0.38 H) 5.28 (d, J=15.26 Hz, 0.38 1) 5.47 (d, J=15.26 Hz, 0.62 H) 6.95 -
7.05 (m, ¥ H) 7.15 (d, J=2.75 Hz, 0.38 H) 7.23 (d, J=1.83 Hz, 0.62 11) 7.28 (d, J=8.55
Hz, 0.62 H) 7.33 (d, }=8.54 Hz, 0.38 H) 7.54 (dd, J=8.39, 1.68 Hz, 0.62 H) 7.63 (dd,

20 J=8.55,1.53 Hz, 0.38 H) 7.80 (d, }=8.55 Hz, 0.62 H) 7.91 {d, J=8.55 Hz, 0.38 H)
8.11 (d, J=1.22 Hz, 0.62 H) 8.29 (d, ]=1.22 Hz, 0.38 H).

Intermediate 10

oL

\ZI

Br

25
IH-Indole-6-carboxvilic acid, 2-bromo-3-cvelohexyl-, 1, I-dimethylethyvi ester.
To a mechanically stirred solution of 2-bromo-3-cyclohexyl- 1 H-indole-6-carboxylic

acid {80 g, 0.24 m) in dry methylene dichloride(1.2 L) and THF (100 mL) were
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added activated molecular sieves (44, 80 g) and silver carbonate (275 g, 0.99 m).
The reaction mixture was cooled to 0°C and t-Butyl bromide (142 g, 1.04 m) was
added drop wise. The mixture was stirred overnight at rt and monitored by TLC
(Hexane-Ethyl acetate 80:20, Ry (Product) = 0.7). If any bromo acid was left
5 unconverted a further 10% of silver carbonate was added and sturing was continued

for an addition 2 —4 h. On completion, the reaction mixture was filtered through a
thin bed of celite. The filtrand was washed with methylene dichloride (500 mL).
The combined filtrates were concentrated in-vacuo, and the crude product thus
obtained was purified by silica gel chromatography: (230 - 400 mesh, eluted with a

10 gradient of ethyl acetate in pet ether 0 — 2%). Homogencous fractions were
combined and evaporated under reduced pressure to give 80 g (85%) of the title
compound. HPLC : 90.1% (RT = 6.56 min), Column : C18 BDS, (50X4.6mm),
Mobile Phase : Gradient of 0.1% TFA in water : ACN (30 - 100 - 30), Flow rate
0.8 mL/ min. LCMS : 99.8% (RT = 4,44 min), Column : Geneis, C18 50X4.6 mm

15 Mobiie Phase : Gradient of 0.1% Formic acid in water : ACN (70 > 95 ->» 70), Flow
rate : 0.8 mL / min; M — 1 = 376.5; '"H NMR CDCl;) (400 MHz) § 1.37 - 1.40 (m,
3H, cyc.Hexyl), 1.62 (s, 9H, t-Bu), 1.80 - 1.94 (two sets of m, 3H, & 4H
respectively, cyc.Hexyl part), 2.81 (m, 1H, CH of cye. Hexyl - benzylic), 7.70 — 7.75
(m, 2H, Indole-Hygs), 8.04 (s, 1H, Indole-H), 8.52 (s, 111, Indole-NH).

20
Intermediate 17
0 CHO
>l g
LYo
25 1 H-Indole-6-carboxylic acid, 3-cyclohexyl-2-(2-formyi-4-methoxyphenvi)-,

I, I-dimethylethyl ester. tert-Butyl 2-bromo-3-cyclohexyl-1H-indole-6-carboxylate
(72 ¢, 0.19 m) was dissolved in a 1:1 mixture of toluene and ethanol (720 mL) and
degasified. LiClH(23.9 g, 0.51 m) was then added, followed by sodium carbonate (720
ml., 1.0 M solution degasificd separately,) and Pd-tetrakis (13.1 g, 0.011 m). After
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stirring for 0.25 1, 2-formyl-4-methoxyphenylboronic acid (41.1 g, 0.22 m) was
added and the reaction mixture was heated to 85°C for 4 h. The reaction was then
monitored by TLC, (Hexane-Ethyl acetate 80:20, Ry (Product) =(.55). On
completion, the reaction mixture was cooled to rt and water (1.0 L) was added
5 followed by cthyl acetate (1.0 L). The organic layer was washed with brine, and

dried and concentrated under vacuum to afford the titic compound as a yellow solid.
Yield 75 g (74%). HPLC : 99.7% (RT = 6.30 min), Column : C18 BDS (4.6 X 50
mm), SC-307, Mobile Phase : Gradient of 0.1% TFA in water : ACN (30 = 100 =2
30), Flow rate 0.8 mL / min. LCMS : 98.0% (RT = 5.28 min)}, Column : Geneis, C18

10 (50X4.6 mm), Mobile Phase : Gradient of 0.1% Formic acid in water ;: ACN (70 =
95 > 70), Flow rate : 0.8 mL / min; M - 1 = 432.2; '"H NMR (DMSO —dg) (400
MHz) & 1.40 — 1.48 (i, 3H, cyc.Hexyl), 1.57 (s, 9H, t-Bu), 1.84 - 1.90 (m, 7H,
cyc.Hexyl part), 3.09 (m, 1H, CH of cyc. Hexyl - benzylic), 3.84 (s, 3H, OCHs), 6.55
(d, ] =4 Hz, 1H, aryl Hy»), 7.06 (d, 1H, aryl Hy'}, 7.08 (s, [H, aryl He), 7.23 (d, 1H,

15 Indole-Hs), 7.53 (d, J =8 Hz, 1H, Indole-Ha), 7.70 — 7.75 (m, 2H, NH + Indole-H>),
8.06 (s, 1H, CHO).

Intermediate 18

20

7H-Indolo[2, 1-a] [2] benzazepine-6, 10-dicarboxylic acid, 13-cvclohexyl-, 10-
(1, 1-dimethyviethyvl) 6-methyl ester. tert-Butyl 3-cyclohexyl-2-(2-formyi-4-
methoxyphenyl)-1H-indole-6-carboxylate (62.5 g, 0.144 m) was dissolved in dry
25  DMF (1.2 L) and stirred mechanically. Cesium carbonate (84 ¢, 0.17 m) and methyl
2-(dimethoxyphosphoryhacrylate (65 — 70% GC pure, 56.2 g, 0.18 m) were then

added and the reaction mixture was heated to 65°C for 4h, and the reaction was
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LCVS data on the follow ng 5internedi ates and exanpl es

were acquired using the follow ng col unms and

conditions Stop tine: Gradient tinme + 1 mnute;
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10 b%ﬁﬁ%%ﬁ m{cﬁﬂb Ci Gﬁqgﬂ}ﬁﬂ@uﬂm?@d Amnder, 7hi gh, H@?Hﬁm Q8! (m,

'\J'l

tions (over 10 m n.

st ilfh Cﬁ’gofwv tiﬁff)én b@jfl}/h@t ht ((sgzlé,@%ﬁé(%&lw CORflaL 1S &
ear%‘% Yl @te péaﬁoxﬁ,ca&%n%‘@l) ((nfsgpqmﬁ%lyvﬁ(%m (d II], aryl

ures describe In

P 00 1558l Ly 8atz. 50, ! Fir7 PRELS o o dubrion o s
2H, olefinic H + Indole-Hy), 8.24 (s, 1H, indole — 17); *C NMR (CDCl3) (100.0
15 MHz) 8 166.92, 165.71, 158.96, 142.28, 136.47, 13.50, 134,61, 132.43, 132.01,
129,73, 124,78, 124,68, 120.33, 119.39, 119.04, 115.62, 115.05, 111.27, 80.27,
5549, 52,50, 39.09, 36.81, 33.40, 28.38, 27.15, 26.28.

Intermediate 19
20
Q

L OMe
\OJ\H/ OMe

2-Propenoic acid, 2-(dimethoxyphosphinyi)-, methyl ester. To a 5 L four
necked round bottom flask equipped with a mechanical stirrer, a condenser, a
25 temperature controller and a N2 inlet , was charged paraformaldehyde (40.5 g, 1.35
mol}, McOH (2 L) and piperidine (2 mL). The reaction mixture was heated to reflux
under N2 for 3 h. After cooling to 50 °C, 2-(dimethoxyphosphorylacetate (150 g,
0.824 mol) was added in one portion. The reaction mixture was continued 1o reflux
for 18 h. After cooling to rt, the reaction solution was concentrated in vacuo to give a
30 clear colorless oil. The above oil was dissolved in dry toluene (1 L) in a 3 L four

necked round bottom flask cquipped a tcmperature controller, a Ny inlet, a magnetic
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25stirred at 0-5C for 2.511, and washed with sat. aq.
NaHSO03 (1 14, 1 NHCO (1 L) and brine (1 L). The
w8h8AN:Eshayer was dried (MgSO4) and concent r apedysiiSoss200
resu(tﬁ%g red oil was diluted with Et20 and
concentrated. The resulting pink solid was dissol ved
into Et20 (200 nL) treated with hexanes (300 nL) and
partially concentrated. The solids were collected by
filtration and rinsed with hexanes. The nother |iquor
was sgasrcent maleﬂtatloammymes’s”o tndotuhen prsoddailif®H.H,0 (5.2 g).
repeated. . The. ds, Swe onblned
1H Flzri:}a o(iaCtl 1 I‘éllé(?l < \)fx(fa tlh%n I é:cux o aéeqbt ogicqﬁysto)(cm(rvc m()ﬂ]dil()f for 18 h.

met mfler estliep to 1&4]]@30111‘[96 WaR ncmiccm&it‘?d@m a:ﬁ:uato‘ giud 4 yeilpwnkl which

solid, which a4 i.Lh fur fic t'gn. Joss
11- |VNWC(H§M : é%@rglfg 6§%)t 27m %tysht ff{? él)thc %0‘8“'3 ctbdi 00\1]01 ess
5 1.4 (Hs.0 gl)l?bbuy, ?o%ﬁas@ddn 19 MR 4 N&R&dﬂKSIB Bbe MHz) 7.0

3 7 <dc§f=742+4zandm A HGa o 5 il L 2500, 564, iy 3.76
%ggH%SCNNR (75 MHz, CDC13) 106 168.2, 135.6, 130.2,
123 20.8, 120.3, 118.7, 112.8, 110.7, 52.1, 37.0,
32.2(2), 27.0(2), 26.1. LCM5: me 334 (MH, ret tine
3.34 min, colum A 4 minyle,guadignt. Internmediate 2

15 0 H 1-1 ndol e- 6- car boxyli c aci d,

19- brono- 3-cycl ohmil -. A solution of methyl 2-

br ono- 3- cycl ohexy1-111-i ndol e- 6¢ anboxylate (20 g, 60
mmol ) and Li011 (3.8 g, i), Th MeOH THE/ 1420

(1:1:1, 300 nL) was heatgd at 90.-°<Q for 2h. The
reacti on m xture wassicoojled in an ige/ 14,0 bath,
neutralized with 1 0 ( 3 HToted with H20
(250 mM,) and stirred for ; - [
were collected by filtration ri
dried to yield 11-1-indol e-6-caf boxylic acid,

2- brono- 3- cycl ohexyl - (quant.).w ch was used w t hout
further purification. 25 An alternative
procedure that can by used to provide |

H i ndol eCﬁd&%};"/%)ébd1&12@0%92]1)&29{0}9{?9 13*5?2}{91@%?@13%%! die dePd 8-

descri bed ution of

2- bKUd@fH’?&L’cfy@Idee%Wﬂf'lﬁf’fhﬂ’dol el g-Eer By %@’ emetiyiesgr, (+/-).
1%49 mln)hyﬁﬂgc (Ii% o 4 H%Q)]f\gg dﬁd(gi’ to@%ﬁx IWQJL])GHL]GI] of

MeOH THF/ H20 was heated at lux fo

3h. tMhethyl @d’éwmwnrﬁlh@tldﬁ @angz, 8 oineqd) unr@n?@ﬁh% @MSQEH) mkb)

bat Qm& mt%lgga ﬂﬁe%sruﬂlz t%ﬁgtuw $dl q]rrlvéxggq't b P%s M) ank 3Gt

mper at ur
711 indolo{2,1-a][2 J cn/a/cpmc 6 10-dicarboxylic acid, 13-cyclohexyl-3-methoxy-,

Se.MAth 1-120 and

10-(1,1-dimethylethyl) 6-methyl ester (1.0, 2 mmol) was added in small portions.

20 The suspension was diluted with DMSO (5 mL) and heated at 50 °C for 3-4 h. The
reaction mixture was allowed to cool to rt and water was added. A solid separated,
which was collected by filtration and washed with water and then air dried overnight
to afford 1.15 g of crude product, This material was purified by flash column
chromatography (silica gel, 3% MeOH in DCM) to provide pure title compound

25 (0.96 ¢): LC/MS: Retention time 3.816 min; m/e 516 (MH"). '"H NMR (400 MHz,
CDCls): The product was observed to exist as ter-converting rotamers, as

evidenced from the compound’s NMR spectram.
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5not exceed 5 €, diluted wwth H20 (1 L) and stirred

while warm ng to anbient tenperature. The precipitates
wOoReiri@3eskl ected by filtration rinsed with H2OPEHESHOT/eE$209

to yield the nono THF sol vate of

1H i ndol e- 6-car boxylic acid, 2-brono-3- cyclohexyl -

(135.5 g, 345 mol, 99% as a yeIIOM/soIid whi ch was

used without further purlflcatlon HNVR (300 MHz,

SDS I?->|)Z %iiiloil))wm%%g%cglata 1S ay ckdrﬂ_p %of %méthp_@% c?f?gﬁt(llddf c%uhon of

( d,ra(:bm}c Sre®php[d)ihbihio[23L-8i b dizaddpiqenl a, 443)H)-dR ai®8x (licacid) 8-

o b g s S% H2dub Mt IR 1y

120\ e oﬁ@&oﬁogj{lﬂlﬁd(ﬁo ZJLla} 2%011@1%@191602)& ‘3(3{-_4’) @imu@&yﬂé &id, 8-

52. ﬂclr#%yl &6%%?%0 1& neﬁﬂﬁweSé.l éd*.ﬂaﬁ{wmﬁzé) i"lw{“é‘ihb‘rb"d}‘cét(é’ )-
3 #&hlsnélmllﬁaﬁxtg@r&%?%%] arer REOAMNSEYGH OREX YihalN-
[ (di met hyl am no) sul fonyl P. 1, 11-Carbonyl dii mdazol e
( 1.cpyeeytratpnpf r%%ﬂlujmlwaéhlaa%wcms ANEHEG PUEHPIERIIARVE B PTC
2- thmu?gl %9 kﬁlﬂfﬁ%b{s 1(g]{H‘: m@@h@ c@us@&h OpXyi bl cfe; @pHcto(u%mw 6

g, 6.3 nmol) m) C. The evol ution of
Cox %Qslm, rfigtnamoarhceﬁmsc éWdM\mélnn Cﬂst@wma‘i tGidlavorait 2on

2o ND! et Vol ihucd={ 3%y NERUE RUER Rl b

foHPaw&dﬁb&Zﬁhe dropwi se addition of a solution of DBU

(1.34 g ,88 mol) in THF (4 nL). Stirring was

continued for 24 hr. The m xture was partitioned

bet ween et hyl acetate andn@ihddtaee HCL. The et hyl

acetate | ayer was washed with water followed by brine

and dried over Na2Sa4. The extract was concentrated to

dryness to leave the title produci._as a pale yellow
friable foam (2.0 g, 74 % >90 0.purlty , estimated
fromNWVR). 1H NVR (300cMHz, DMBO l.) 6 ppm 1.28- 1.49
(m 3 H 1.59- 2.04 (in 2.82 (m 1 H)
2.88 (s, 6 H 7.57 (¥d, 46/}&, 111) 7.74
(d, J=8.78 Hz, 1 1-1) 7.9LA= o7l (s, 1 H)
12.08 (s, 1 H. 5 ernative nethod for the
preparati on of 1H i ndol e-6-c3 '

1sbrono- 3- cycl ohexyl - N-[ (di met hyl.am no) sul fonyl]- is
descri bed below. To a 1 L four necked round bottom
flask equi pped with a nmechanical stirrer, a

10t e rrp ergt ildjﬁf@p ﬁ@mwiopl Bl ] /2 ,ammzd})m@eﬂa 5{21@nﬂmabfm lic acid, 8-
con e nser,

cy VERERL i%f{fﬁa’b(r & 6’%”3%1bo]>€5/’r1ﬁ”"€"’ét’F”d & (/1)021 b § mb) 8y
nD'a)ld@‘lﬂG dd[)MtlJ HE (( BP@CETM))hgxﬁf t 2 $2u-felrhi@rd OI-md@ofy- M-

%ﬁ was added]gortlon w se. The
rea(alc 1@@% Bl @%%Oia{wéwcw&a{ Al Py merpe Ss@rbogyle acid, tert-

Af tb% _/y e@al(ls rrgmt: 13;91099}, arly NLIBERY  8MIOFH feONam eiion
nol ) was added in one portion foll owed
by was stmcd at II fo; approxumately § to 12 hr. The reaction was then evaporated to

dryness to afford the title compound (0.47g, 100%). LC/MS: Retention timme 2.245
min; m/e 460 (MH"). '"H NMR (400 MHz, CDCl4): From the compounds NMR

1

CD

2

O

25 spectrum, the product was observed to exist as a mixture of interconveriing rotamers.
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15addition of DBU (54.1 nmL, 0.362 nol) drop w se over
a period of 1 h. The reaction m xture was then stirred

20 h. The solvent was renoved in va
W?Lmﬂ]géﬁ%ue was partitioned between EtO0AC andpqﬂ’ﬂ%imgzw
(1: 1, 2 L). The organic layer was separated and the
aqueous | ayer was extracted with Et OAc (500 nlL). The
conmbi ned organic |layers were washed with brine (1.5 L)
and dried over MgSO4. The 20 solution was filtered and
concentrated in vacuo to giteenctihe 22r ude product (111.0
g). The crude product was suspended in Et0Ac (400 nl)
at 60 oC. To the suspension was added heptane (2 L)
slowy. The resulting suspensi onowa®.stirred and
cooled to 0 oC. It was then filtergd. The filter cake
was rinsed with smal}, amsunt of ane and house
vacuum air dried for % dz
as a white solid 25(2. %
MAz) 6 7.89 (s, H), 7.77 (d
(dd, 8.4 and 1.8 Hz, 1H), 3.01 (s H, 2.73-2.95 (m
111), 1.81-2.05 (m 8H), 1.39-1 (m 2H); in/z 429
(M30 Internmediate 4 51 M ndot-e< 6- ear boxam de,
3-cycl ohexyl - N-gcl i ni et hyl am no) sul fonyl 1-242-
fornyl-4-niel hoxyphenyO-. A m xture of the
2- Br onp- Qy’ﬂzy}ﬂ'bﬂhﬁxydleﬁ I-a] [2]benzazepine-1a(2H)-carboxylic acid, 8-

(4, S QT hor ) . Ve 8  FyT I GH D RaY R gtom -

aCI dm(zﬂayﬂ(gtei 0/\@&15116&0&)1‘)8, Cﬁr](meﬁycll Kkae)ijLtﬁl’K&Smhl Nandhoxg-ra-

1 pg, 0.0001 nol), palladium .

ccotargopERe B P e e Ao ceid (140
car bghatie 11(114012;4@ cxﬁl (62m@pd.20 mhot)oh UERE3 (n’i@ wiat-Jtiriwa Sor | ln at
stirred under reflux and under nitrogen or 30 m n,
I\Q/hu ARt Remeley uiand ©Eme Shomsr e HREaCH iofne. t0c§7b’ém°1)

C?C!: ﬁlﬁccﬂ]l% 15@@%[‘19@'8% %t?f'l{,g WOJCH]E{?Y[ d’ll }I(Htcg&iIOdef hen
et hyl acetate and water en acidified wt
excessreointgidldiveleHBLdif Whef:ibtihgﬂb habethh® dealyed cma’smi et
col | n
The egag gcgm% gfé; tt!h%fi é%ﬂ%%ﬁﬁ%ﬁgbdw%ﬁ&‘ﬁﬁ% gsfh%cﬁ’ﬁd]f&%md
sul (&t éb),, anfiblibe m&cﬂihazmdhlccidwdefnmdameﬂt fae), diltwed angevapordfee to
lgu tpl«%wdcqgcstl{ nLC)%mpoundidtq ;aoq’vens ktoérggégvlvamégg %FZ(M%‘ b) T lﬁbmﬁtenal
at M@u@bdrwlmguwﬁmlmdwptunﬁmnmhe product was transfornmed
into a bright yellow granular solid (4.8 g) which was
used directly without further purification 20

Intermediate 23

(MeOD, 300
oH), 7.55

0] OH

0 <
PVaPpw
20 .

<

N
-~

=
;
I=2
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An alternative procedure for the preparation of
1H i ndol e- 6- car boxam de, 3-
WOoeEg8xyl - N-[ (di met hyl ami no) sul f ony1] - 2- ( 2- PEF/RHA0ZLOGHR09
et hoxyphenyl)- is provided below 25To a slurried
sol ution of
2- br ono- 3- cycl ohexyl - N- Rdi net hyl am no) sul f onyl | -
i ndol e- 6- car boxam de (54.0 g, 126 mmol),

m; hgﬁ' /ﬁp}lﬁfdﬁgggﬁr}yajg%ggn@az%)%g ]9(2%%5'?9)0 ?]f(, (sczé]i %— 1,

1 lc))cic\l\lafxyla"dt?éd]i}a)d&mthﬂt)mnx)af [[I}%?Wm(zﬁ(ﬂszlfc)gyf]@?:%)]mmin)’!] .

e s e e e A I S A ey

They| (mce@Gimmm)s&ojnyt]mmmomﬁolw U8, mﬂﬂdmdlmmmtdﬂmggn manm;il ester

heat e )G . (Lnternal i.toring)
St nas dhsared S MG BR TR ARD. doheR ledhnte

(1 kol thtD4ddd Q1 (ddeacWBSNRE Shakad Afxletyom fih Iihb\lsoiutl{)n
aqueous HCI Sl L) and brine (500 nmL), dried (MgSOH),

fi Mepiie naerisshwgnt v atd dea nthenl)ead ernspnteidite s gie
st '0[@%&1 Wivihs Ef ?QQGQdLﬂ:QpaQ shikledfWin }li;_l'(‘) ﬁﬂqh@ﬁ)lhli@\g&@ doi¥ied by
filtration to yield 4-i ndol e- 6- car boxam de, 3-

cy dilteiieryvashed widh He@ hlyi el rffoylsksilcp@nytml]d-tmtzlefc@nmqw(lﬁie
th geo]
10 \%\gy?h\%&yﬂ%ﬂj VE\gg&usglg/g 5&“@?&#2’[{? r]%hCIFt Ilﬁ%v&?l Icallﬁ)zy\{lt further
1HNNF§'N(d30m MHz, d6-DMS0) 6 11.66 (s, 1H) 8.17 (s,

1H), 7.75 (d, J =8.4 Hz, 114), 7.74 (d, J = 8.4 Hz,
111), 7.59 (dd, J = 1.4, 8.4 Hz, 114), 7.23 -7.16 (m
2H), 7.08 10(dd, j - 2.6n@mkdke241H), 6.54 (d, | =
8.8 Hz, 114), 3.86 (s, 3H), 3.22 - 3.08 (m 114), 2.91
(s, 6H), 2.00- 1.74 (m 7H), 1.60- 1.38 (in, 311).
13CNWR (75 MHz, CDC13) 6 165.7, 188,890.147.2,

9 2,118. 2, 114.8,

112: 3, 110. 4, 0. 0 O

15

Cyclopropfd]indolof2, 1-a] [2] benzazepine-1a(2H}-carboxviic acid, 8-
cvclohexvi-5-f{[(benzylamino)suifonyvi]amino]carbonyi]-1,12b-dihydro-11-
(methoxy)-12-(methoxy)-, methyl ester, (+/-)-. A solution of (+/-) 8-cyclohexyl-

20 1,1a,2,12b-tetrahydro-11-methoxy-1a-(mcthoxycarbonyl)-cyclopropi{d]indolo[2,1-
a][2}jbenzazepine-5-carboxylic acid (200 mg, 0.44 mmol) and CDI (92 mg, 0.57
mmol) in THF { 5 mL) was stirred for 1 hrat 60 °C. N-benzylsulfamide (164 mg,
0.88 mmol) and DBU ( 100 mg, 0.66 mmol) were then added and the resultant
mixture was stirred at 60 °C overnight. The reaction was then poured into cold

25 water, acidifted with dilute hydrochloric acid and extracted into ¢thyl acetate. The

organic phase was washed hydrochloric acid (0.1 N), brine and dricd (sodium sulfate)
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109.8, 79.6, 45.9, 37.2(2), 34.7, 32.0(2), 25.9(2),
24.9. LCVMs: me 482 (M K, ret tine 2.56 mn, colum
,pute gradient 15 Internmediate 5 0" Et

W%Ogl%{}@s?%ndol o[ 2, 1- al i ndol e- 3- car boxam de, PCT/US2007/065209

11- cycl ohexyl - N-

[ (di met hyl am no) sul f bny( 1- 6-el hoxy-8-nethwy-. To a 5

L four necked round bottom fl ask equi pped with a

tenperature controller, a condenser, a N2 inlet and a

mec hiahdvapdraisd irvaeng towes: i gidcotnpbueins a(pasth soli)., EENFHm/ ¢

(90 . 2- brono- 3-

cycg%%%@l)'- N- (N, N-di net hyl sul fanoy1l) - 1H i ndol e- 6- car bo
xam de (90 g, 0.21 nol),
252-formy1- 4- met hoxyphenyl boroni c acid (49.2 g, 0.273
mol) and LiCl (22,1 g, O. @?%‘“W?‘f.nghe resul ting

sol ution was bubbled with N2 for 15 mins. A solution
of Na2CO3 (66.8 g, 0.63 nol) in 1420 (675 L) was
added and the reaction mxture was° byt ed with N2 for
another (10 mns). Pd(PP113)4 (7.0 gx(l6.3 nmol) was
added and the reacti of f xi 3

20 h. After cool N35 €, sotNiti off 1 N fiCl
(1.5 L) was add | owky. HTh 5 '
transferred to a L separator
with EtOAc (2 X 1.5 L). The conbi ped~organi ¢ extracts
were washed with brine (2 L), drie
filtered and concentrated 5in vacuo™ o give a yell ow
solid, which was triturated with 20% Et OAc i n hexane

450
( Cycloprop[d]indolof2, I-a] [2]benzazepine-1a(2H)-carboxylic acid, §-
cyclohexyl-1,12b-dikydro-11-methoxy-5-
10 [[[[(phenyimethyl)amino]sulforyl]aminocarbonyl]-, (+/-)-. The title compound was

prepared using a simitar procedure to that described for cycloprop[dlindolo[2,1-
a][2]benzazepine-la(2H)-carboxylic acid, 8-cyclohexyl-5-
[[[{methylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-1 f-methoxy-
cycloprop[dlindolo[2,1-a)[2]benzazepine-1a(2H)-carboxylic acid starting from (-+/-)

15 8&-cyclohexyl-1,1a,2,12b-tetrahydro-11-methoxy-la-(methoxycarbonyl)-
cycloprop{d]indolo[2,1-a}[2 ]benzazepine-5-carboxylic acid. ESI-MS m/c 613
(MH+), 1H NMR (500 MHz, McOD} 8 ppm 1,22 - 2.20 (i, 13 H) 3.27 - 3.31 (m, |
H) 3.47 (d, J=14.95 Hz, 0.6 H) 3.92 (d, J=2.44 Hz, 3 H)4.04 (d, 0.4 11} 4.31 (d,
J=2.75 Hz, 2 H)5.24(d, 0.4 H) 5.48 (d, 0.6 H) 7.02 (d, 1 H) 7.17 (d, J=2.75 Hz, 1 H)

20 7.19-7.35(m,5H)7.39(t,J=7.48 Hz, 2 H) 7.45 - 7.52 {m, | H} 7.80 (d, J=1.53 Hz,
0.4 H) 7.85 (dd, J=8.39, 6.87 Hz, | H) 822 (d, J=1.53 Hz, 0.6 H).

25
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m., 50Cto 0 C to give

3- cycl ohexyl - N- (N, N-di net hyl sul f anoy1) - 2- (2-for
WoRgHe®$pheny1) - 1H  ndol e- 6- car boxam de( 65. 9 5(}‘*1‘/%2037/06820)

yell ow solid. HPLC purity, 98% 10The nother liquid

fromthe trituration was concentrated in vacuo. The

residue was refluxed with EtOEL (50 InL) for 3 h. The

solution was then cooled to O C. The precipitates were

filtered and washed wi thcoqlad, ,TBME (5 C) (20 nl).

The filter cake was house vacuumair dried to give a

further quantity of the title conpound as a white

solid (16.0 g). HPLC purity, 99% Ig4 NVR (CDC13, 300

MHz) 15 88.75 (s, 1H), 7.96 (s, I¥H), 7.73 (d, J= 8.4

Hz, 1H), 7.67 (d J=B. 4, Hz, 114)<J7.45 (dd, J= 8.4

and 1.4 Hz, | : 7Q§9( y, 1H), 6.98 (dd,

J-84and22Hz \*g, 1), 3.86 (s,

3H), 3.05 (s, 611) 2 /185193(m

7 11), 1.40-1.42 (m 311), 1. 7.1 Hz, 3H).

ink 512 (M + H)+. 20l nternedi at®

| H i ndol e- 6- car boxam de,

3-cycl ohexyl - N-Ni et hyl am no) sul | any1P2- (2- 25

| bnD71- 47ni et hoxyphenyl) -

11 cycl AN : ; TS
rret hoxy%gie-él %}\}%’Q%’W !iﬁ}é)]w 3%%0%@2]9 gﬁ%) (gig)m 32*\[&’23
d| ssobked- j i (cTHpr(oﬁE’ sutleyy!) avana/hvebgroljaf, | Sndilvako-d ddethiosy-,

ldji ous% m;xu 10 (I}i" E% gcg?l{y_ﬁél.— gfg}%%ﬂ-%ﬁwfg]omﬁs?ﬁthoxy la-

r es(uietlmmgaﬂmsﬂwﬁ]l@mpm]mdb]oliit ea]ébl}bemdzwvaslfﬁe@lhmxy I acid (1
S?i%lgglgf) g@/E %\Stalﬁﬁu{nédag%ﬂzc/ él ﬁc@un{) P rmhy@m 15T 3\/(1\\/ i¢d dmdt % b
10y el o3 15l dnd d]l&ﬂxﬁh@cw td -ty Th@Oehiviof] NMFRO[(; %aﬂdi&;anﬂ@@and

g{zl) ,Ei%ﬁa%loyc]?éﬁ f{ %ﬂ ’g—’/'ge:né ??y_éq?ﬂ\@ 1,3»610143 Afid %%co(n a«%’gﬁ\ici)g Sgl% and

1. Seddrantldikdure Waskdndd @0t d@migil L) frerfac® deglelbuk werl@ppthand

%' %wﬁ%ec&%mqﬂtgqtgf)vgsd@uéigd g{%fep éJ_PL)C 3’5_]?(:?13&:%}09@1%@& cfjii?l was then
|7|'2hyd;1}l)g*8d %\11@0110 maong)l THEMZOA8S affdi thehitit ,compound. LC/MS:
nt er nedl at e

1571 Rqerger §mg; %93491‘2‘“1’@%523&%%1 he”é\“\é%r(%&vﬁ?cc%’p)d The

13- [ﬁé({ﬁ\lcp\bﬁx%bél vc[df tt) g GRYL @My r08) Suinkckdnid dvi @AtdaGont the
carbonyl 1 -3- hoxy-, nethyl ester. A mxture of the
3 -EpePon’ “eT%MR-NU(‘N“Nd i met hyl su | famoyl)-2-(2-formny
1- 4- met hoxyphenyl) - 1Hi ndol e- 6- car boxam de (4.8g, 0.01

nmol ), nethyl 2-(di met hoxyphosphoryl)acryl ate
Intermediate 27

ot

3,8-Diazabicyclof3.2. 1]octane, 3-methyl-8-(phenyvimethyi)-. Cis-1-Benzyl-

20

2,5-bis(chloromethybpyrrolidine hydrochloride (37,5 g, 0.13 mol) (Prepared as
25  described in Published PCT patent application W0200232902) was suspended in

CH:CN (900 mL) it a 3-neck 5 L round bottom flask fitted with mechanical stirrer,
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15(9.7 g, 0.02 nol) and cesium carbonate (7.1 g, 0.02

mol) in DMF (28nlL) was stirred for 20 hr at an oil
wBabdy/segper ature of 55 C. The m xture was poupegyiin9ssoo

Ice-water and acidified with dilute 1-1Cl to

preci pitate the crude product. The solid was

collected, dried and flash chronat ographed on

Si 02(110g) using an ethyl acetate and nethyl ene

chloride (1:10) solution containing 2% acetic aci d.

Ho rrmgfhneoou&nﬂ@;‘ anacltd1 mnmcme ﬂélc cindi qnaﬂknamdwﬁsvwmcatcein °C

g\gﬁ%}% (é}]%’l e n&)@g ZanEi %?_:H%pegqlcg} wae; \7;&;1)'1\41\/ {%'g',o £t lal

pr omﬂy 063 31861 t\/ﬁ@ddﬂﬁcﬁ@ﬁe{rs@hb@ﬂ mﬁc?& ﬂmilanﬂw;@i%o%n an acldmon
a] [ 2] benzazepi ne- 6- carboxylic acid, 13-cycl ohex

25[ [anpebi et Bad DB Sureisay ﬁéfﬁﬁ‘%ldlf@alf%’@ﬁ]ﬂig aégWé‘tgHE&Of
f » 40t UMb ous MR, (8.5 PERYIIAES BELOWH,CN, and this SRR Wk Qied

0
11- éyrprotedsad ofidflifion mewrmcd bemsys U- omy/ ) 6 Thy eidgiop-vgis
met Q@%Mrc@ﬂ'ftbls@ 151910!&%1%@ 11p0"ﬂ lipd Qalcﬁo@wﬁfrfe%% @{?tdﬁlc solids filtered

(cyclic hem am nal)
2- (@iffn@tdnb&mémstpmmldycéw fyﬁiﬂétnel (E@lgdctr%wammlc)d into EtOAc

heat o i QAR R B N SRR R TR 3 by 807
19- ( @Km@tddowjhpﬂ‘t@ésplﬁbﬁyﬂﬂ} ady thaCtoeib(ImB ogEanigH lﬂn‘owylcandd aver
Ces'Nﬁ@(?ﬁrngggaﬁctcﬁt{a(t%]l The %@u@nbn@mug WFﬁmF %&dg on {9 eglg%l gg

react on was verni and ¢
t 0 I(@ZO gThe chited witngy S‘Voé‘ac(t)lﬂ/@mo/h‘rt()ﬂtl,m B.0A s diHCy(@d tomalb.hPure

(a0 g Wets PR AR AR e s iy AR ET S G

col Ioe%bglgc bymfduhdl Eed bi1own oﬁheﬂgwmesomr{@ ctmmlyas phed.79 -
t led to
e aTeor S0 1927 (3P kend B 436 o 65 22 asines B4 - 243 (m,2

cycgghaw&ﬂ@;i £ (@dz npt b(;yl am ne) 1Sy gm(yljlz:am) m] 331%2 b@@W 42
-o- ester

a yé&Pl ol¥)s ‘%i“l?“\f% %V%é U e‘t(’jM‘RPfIHg)Q% lﬁ%ﬁf?ré% Trgf\ olvent B =

pur I9f)%q\a&®1@m 10% HﬂI@M% ("/%Q@ANH%#I /@%&9 F 84 c@% =( 00, 111'5% Ratc -
8. 09 1H), H) 0 (s

7. 50 @an Q]m&:elg §14n(:|_=rzé lrg_lg@un'y:mgg ?(;@jm @()hﬂmg ghep::@mcq:rc;ﬂ)und 10
26 0%}(;') el 5@-§1n1]x 30%111@ Rt& @zﬁ%un 8“@1 967 ghﬁﬂr{r%l« =228 An

3. 89(1((1%0“43(14): ofgmg:g f(aghong H)cnc (3)10@153d(fg)m @p{):olmzn 3%0./0 Py ly 1H

(m N:Ufﬁum?mMmﬂ 1 12 (m 10H). LCMS: nfe 550 (MH)-
ret time 3. colum A, 4 mnute gradient.

Internedlate 8 Cycl oprop

fdlindol o] 2, 1-4121benzaze car boxylic acid,
8- cycl oharyl -51ffi di neth%k§ﬁ¥%% é??fonyllam

i noj carbony11-1, 12b- dlhydro .- 25met hoxy-, nethyl

ester, (+/-.)-. DVBO (5 rrL)HN ‘ddded to a mixture of

24 *2HCI
3,8-Diazabicyclof3.2.1]octane, 3-methvi-, dihydrochioride. N-methyl-N-
benzylbicyclodiamine, (14.22g, 65.7mMol} was dissolved in 650ml of methanol and

17m] of 12M aqueous hydrochloric acid was added. The solution was placed ina 2L

30 Parr bottle under nitrogen and 3.66g of 20% palladium hydroxide on carbon added to
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trimet hyl sul f oxoni umiodide (199 ng, 0.906 nmol ) and
NaH (38 ng in 60% oil dispersion, 0.953 vvé
WOBIAEOt t omed fl ask. The reaction nixture gr/gtsgqo;z/g@m)
at rt for 0.5 hr.
7H I ndol o[ 2, 1- 4121benzazepi ne- 6- car boxyl i c acid,
13- cycl ohexyl-10-
111[ (di nmet hyl am no) sul f onyf | am no] car bonyl ] - 3- ( met hoxy
’thémcgé?b()la efd ﬁfxtt(ng—%és ﬁ‘igcedgn%%?mqm&p uﬁ’él@ls()dp@% '?bf ﬁ‘ﬂg@gﬂm for
he reaction mxture was stirred
and’?hchem Hte r&@(ipCvhnpdgedfeampleterbydl llﬁanalmﬁ]e ($ b@t@(ﬁl@hﬁ%@cd
u b
i s@hqd Ffﬂ%@gﬁ%@ﬁc\é@p@ 1 &Qg/l d‘én@lﬁ ﬂu elﬁétgzﬁlglé\élhgi:?)lvlcmm d)() e})gins
a bygltunyesificlohw @@hﬂdThmc@dnoms 6ot tiredh byluliof teibiei winch
Srargsaéag:tlgcilﬁ'{}\}lggc&icwécﬁ%l MPhh é%%%d [gacq anoll_";f% 11(1)b1é1 ff‘zltrtfacst\iy%'e
t i tdoeccoompdinndcas aad h1cgiaholylﬂxll b@lmm&@kidlazﬂ Wit Shanpgendus

I\/E()SE)SUE%H %5 T%ch et7% ogagy Eij%l%%hf)gi%gl%lhl élg('\{? iyl ?l%s%@sz lien

2. HAded. VRl c(i;mfc;Qlchl)ovdnﬂﬁmﬂ&e(moduﬁt sb@utibl inBvabiuo( S\ pde Bllow

3,.49 (d, J=15.26 , 0.64 L) 3.54 (s, 1.9 3.83
I(_Ds soljd 6'8“‘( %)C‘lf’o‘daévlob(“ﬁ”e}jg’yl—ifpeﬂwééz gy Q’iém?’%’l‘i’&ﬁ’c% é%t
101 1)305&{13191;(11@@ a jﬂct}a@loz 6bdﬂéenc@m$ﬁ1elmhc 5@15(})1()@{1.& 3—111&4]1)95 &z,
0. 64 7.16 H%) ? ? ¢
1- 1(51&2? 19}3:1({ az ljoc@ngaya*_&ucddn EACURP ))veymg]@ ue abldl\ljlé %55 )HZ/ ofa
0. qg;'g}rl'&co?)i%hﬁ dTh(,JpngLQ5wW1unQv<§la"1d’ﬁ thé ﬂ'{':i@( cﬁ]d %omé&& d5{35(:)VC
7.63 (cld, J=8.55, 1.
7 dgegder eptt@z:@sdqqzto itphgAosegHg natugy H(TaMRJ@@O @@ZFEMS@ @@ 5
ai)ml?m( S5 P4 éﬁ’ Ao & 334;0'24 n]; %Hg% det%s, 1%63444 i'j)J 1190 Hz,

't ernat’i ve ‘procedu efor reparation o
15t i 12 @) $6%podibideonitanydd Bw)ideds, kieﬂibwﬂ (ZOTFH} &1 @n’eH@IH (s,

f our,,.\ne e Wlt .
mecHBhi @W (hﬁb‘ég{o%ﬁgse%g p’r‘1“c| a ther%’&‘?( der !
N2, Cmiist7gharded sodi um hydride (95% (3.09 g, 129. 2
mml) and dry DMF (200 nL). Wth vigorous stirring,
trimethyl sul foxoniumiodide (32.5 g, 147.3 mmol)

portion w se during whighnkiin®es thewdt¥®nperature rose to
30 C. After stirring for 30 mns, a solution of 71-1-
2b5i ndol o[ 2, 1-a] [ 2] benzazepi ne- 6- car boxyl i c acid,

13- cycl ohexy1x10-

[[[(di msthyla/gf(a}su yl ] am noj c rborﬂ{ t hoxy)

-, nmet hyl est 33 61.3 mml /351@7
,) was added quickly. The red®tion mxtur

stlrred bel ow 30 C for 30 nmins and then poured into an

ice cold solution of 1 NHCL (130 nL) in H20 (2 L)

portion g ar@zabAﬁ;f. 1@[3 1 J]/@crfzﬁ’{s RJ—I( Julbag hS USRS MBS ter and 3-
30mechani cal |

he precipitates
Sl A RN AN B Y A o A LT D
2‘171 nﬁnogm@ dﬁdcldtt@ﬁ sk o‘f‘@fbo@—aﬁ%td]iia%@lopﬁi V\E@ﬂdn@@z‘.\g g, 9.42}

The or gani ¢ phase

L).
seplamat)elaj(”v@s E?é)dﬂwi Bﬁll?&h@@ﬁle@“}_am é‘n‘ﬂﬁ B 6@1““1%) was added
dri gd,onek M %ploﬁddkw;ﬁgmnad&%ﬂ%@ Meatsd 4 By, M@&‘ k'l%wcd
The residue was dissolved in EtOAc %15 rrL) and
sol tatviaom tovdsantdisl s eds t:%ﬁmughfoa?ﬂ gelsi die gewqﬁa’axf(uw*glmn
n J;l;%%@aﬁ)w i@Rhidy dﬂésﬁmm&@mﬁ oy QAG AN ﬁ%ﬁ{;ﬁm(m@eum
The Iftrate was concentrate INn vacuo to gl
%(SI ig:hmiatycd y@tsh@ivw@dbmld dhiddMenBs) and icongeatteed wistvih a T0RsIess

cyc 5’%r0(r)]pr Ec cng (tdg‘a) 76 rgg]m" ﬁg] g:deié]gdégféi\cih&?dlt olvgrl :?1,}

a( 2H) - carboxyl ic acid, 8-cyclohexyl-5- [[[(di

met hyl am no) sul f onyl ] am no] cagbonyl ] -1, 12b-di hydro- 11-
nmet hoxy-, nethyl ester, (+/-)- as a vvhlte solid (26.1
g, 75%yield). HPLC purity, 100% 1H NWVR (DVSO-4, 300
MHz) 11.61 (s, IH), 8.47 (s, 0.5H), 8.25 (s, 0.514),
7.81-7.88 (m 1H), 7.57-7.63 (m 1H), 7.23-7.29 (m
2H), 7.01-7.07 (m 1H), 5.43 (d, J = 15.0 Hz,



100.5H), 5.22 (d, J = 15 Hz, 0.514), 4.04 (cld, J =

15.4 and 6.6 Hz, 0.51-1), 3.83 (s, 3H), 3.75 (s, 1H),
W§'2@(8771%69%Z (m 0. 5H), 3.29 (S 314) 2. 73-2. 921’&ﬂi$§)’(’)9/068209

1.11-1.99 (m 10.5H), 0.20 (m 0.514); mz 566 (M +

H". Intermedi ate 9 Cycl oprop[dlindolo[2, | -a]

[ 2] benzazepi ne-| a(2H) - car boxylic acid, 8-

cycl ohexyl-5-il f (di nmet hyl am no) sul f onyl i am nokar bonyl
1-1,1 2 b-dihydro-1/- 20net hoxy-, nethyl ester, (-)-
A s aippbl(@oqﬂfang @ml)) aay F 69.6 pjla]wanddded] 2hgreaction mixture was
a] [
8-c

[

] )%/%:F&Eﬁei‘tz ﬁ)[l)grf}? 4l"f’f"c( s%i]v%)n a%ﬁﬁ‘%%%élé ﬁlelqgvagomted to give a mixture of

[[[ (i twettitly bampovolisasl o chpylesahickhol.car bony1] - 1, 12b- di hyd
ro-11- met hoxy- nethyl ester was dissolved in

EtOH/ CH3CN 1/1 + 0.5% DEA at a concentration of 50
g/ M . [ The addition of DEAcendiareed t he conpound
remai ns in solution during the 25injection process].
This solution was then injected onto a Thar SFC 350
preparative SEC under the condi Piom@eshown bel ow.
Preparative conditions on Thar SE350 Col um:
Chiralcel QIAI 5x25 cfn § se:  25% Me01- 1/

CH3CN (1/1) in coe; " L ar) . ; flowrate
(rl/ mn): 240; solufid®n c | & /'m): 50;
i njection anount (nl): 4.5-% ) Ime (mn/inj):

6.5-7; Tenperature (C): 45; thro.ohput (g/ hr): -2;

Det ect or 5wavel ength (nm: From 371.4 g of
racem c starting material, of 177.3g of the

desi red second eIutlng (-) isoner was obtained,

cont ai ni of d|e I S. mat e was,
CON! a1 1 Al 00 el LA T SRS Y85 v
1024 cdrb@)yldlinsigedowgd 5 kQiin) ﬂlaﬁ hiior anetdarneat :((S@Dromo t)nth@;S

washed sequenti al with; Q.
240° ﬁ@ycd t?lﬁ‘éfﬂ(‘?” %%bl L VO%HBCFBW%SY@ XNMPI ﬁﬂ‘fonamﬁ@ (R
Or ganilig/ biaaten ameSBURS Bqav) @&c@&@rﬁawond&a&s@ﬂ) Thé tstignedixture
and evap orated to. give 22.33 of
(cyerd b‘fl [F4T Oﬁ‘ﬂalég[ Afer g Flg]dﬁlé?ﬁ%‘f%lﬂﬂllh asofaqdnrydepagdyghovas
Y1 i Gudkddthy (Bef WPLENE X Bre title intermediates.
E[[ di met hyl am no) sul f onyl ] am nol car bonyl ] -1, 12b- di hyd
lpo- 11- met hoxy-, methyl 15ester, (-)- as a ye||OM/SO|Id
(92% recovery). HPLCI >99%§&ﬁ%d%m%§ mn), LCM (ES)
566.51 (M+1-1, 100); [4)25 - 194.64 (c 1.03, MeO014).
Anal . Calcd for C301-135N306S*0.331120: C, 63.04; H
6.29; N, 7.35; 5,5.61; H20, 1.04. beund: C, 63.07; H
6.01; N, 7.24; S,5.58; 1120, 1.03[ ,The NMR shows the
absence of Et2NH The REpof this-fdterial was
determined to be > @gﬁb g dl.l owi ng anal ytica

O

OMe

20 General procedure for making acids. Methyl esters hydrolyzed using IN
NaOH in THF-MeOH.

6O



20HPLC procedure. Analytical conditions of
determ nation on Thar anal ytical SEC. Analytic

WORM(1A4Y82 Chiral cel Q) (.46x25cm Opl): BPR pr%ggﬁ§%mwmm””
100 bars; Tenperature: 35C, Flowrate: 3.0 m/mn;
Mobi | e Phase: 15% MeOH CH3CN (1/1) in CO2; 25Detector
Wavel engt h: 254 nm Retention tinme (mn): 4,6.5. 30 35
I nternmediate 10 5Cycl oprop[d]indol o[ 2, 1-4
[ 2] benzazepi ne-]a(211) - capbaxyiiczzaci d, 8-
cycl ohexyl-51i fidi ni et hyl am no) sul f onyi
am nol carbonyl11-1,1 21)- dlhycfro- 1 - nethoxy-, (-)-.
To a solution of (-)
cycl oprop[d]i ndol of 2, 1- a][2]henz
car boxylic acid,
8- cycl ohexyl- 5- [[[ di Syl ami ng@) sul f onyl ] ani no] car bon
yl]-1, 12bdi hydr o- 1792% ef hyt—wester (22.33 g,
39.5 mmol) in MeOH (300 ri)'w .
m.) slowly over 20 mn., while "'ntalnlng t he
reaction tenperature < SOC. The xture was stirred at
rt under N2 for 18 It The HPLC indicated the reaction
was conplete. To the reaction solution was added 1 N
5HC1 ( 13BearlDI (Aht eg, caddintmadhwawesldedrpliatesohitive of e beidf

- odeb 78 Urletihd) B0 TpEPA e T SpT TR g |Gk 3F i
ad ded the® alldidaao Bhot tanr eThdni ebycgsopyhenmety] Elaﬁaﬁredi: @iouhI g,

( i nL
or B ebnobend et 300 bt B SRS iy g
X QR onichtEd ﬁﬁl 1(2%2@%). BNed exapgktat ﬂthszQ;ngm \K/@% RRn8Rd
g (96% vyield tle conpoung as %ﬁpd
HPL GG HA (§- ﬁ§> %@I*Wldﬁﬁéﬂﬁﬂle%}é ‘SVrFéP tedp?fﬂ PRl
um4x 65 %1 Qudmmd Wi wAQOpii¥an g 1adi @RbSbiyMer ud% et (0110Wg)
rate: 4 nl/m 75 - 100% B; 20 sol vent A %
I\/EO’F%QO‘“/&lebWO*lwdt&ﬁl fiys polpempepranlyd P eOB: in @@%) to afford the
NEQ:;L c&%ﬁ%dﬂ%g ]‘Me ppocgci%("a%%@w]%)c%hd 0R589% (Rt 1.80
552. 25 (M 1+1, 180) [(4 75c -
166 99 (c 1. OO I\/EOH). GC anal ysis: CH2A 2 4.94%
jsAnal . Calcd for C291- 133N3Q830Q04L6 H20. 0. 35 CH2d 2: C
60.37; H, 5.87; N, 7.20; 5, 5.49; H20, 0.49; CH202,
5.02. Found: C, 59.95; H 5.89; N 7.03; S, 5.38;

erlnel a(2H) -

|

=

1-120, 0.47; CH2Cl2, 254.94. OH
o]
CNe 8]
[>*\N’S\N

| H

IN NaQH (2 mL, 2.000 mmol) was added to stirred solution of the methy]

200 ester (0.098 g, 0.166 mmeol) in THF-McOH under nitrogen. The mixture was stirred
at rt for 2 h and then acidified with IN HCI (3 ml), extracted with EtOAc (2X25 ml),
washed with water, brine and dried (MgS0O,). Evaporation of solvents gave the acid
as an off-white solid (0.0942 g, 98%). LC/MS: m/e 578 (MH+). LC/MS method:
Start % B: 0, Final % B: 100; Gradient time: 3 min; Stop time: 4 min; Flow rate: 4
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internediate 11 5Cycl oprop fdlindolo[2,]-al
[ 2] benzazepi ne4a(211) - carboxylic acid, 8-

1-5-07("' cliinethyl am no) sul fonyl 1la

Wé)ﬁ?’é@?‘%% 12b- di hydro- 11- met hoxy-, (+/)- ADha007068200

solution of (-1-/-)
cycl oprop[d]indol o 2, 1-a] [ 2] benzazepi nel a( 2H) - car boxyl
ic acid, 8-cyclohexyl-5-
[[[(di methyl am no) sul f onyHam nol | car bonyl ] -1, 12b- di hyd
ro- Mﬁlﬁeﬂﬁ@v@mlﬁ! Aed; IvplveniDestoer MeQDO 98, HQ) /107176 imbliroacatic
THF/
sol AM%%E& rr?j lﬁﬁ/a /(9%603\456{{12193 /rngé@ |‘(L}I}r(flc\g?ﬁf>}< lér%ommn
heatédidat 4950>$mmde‘35 m crowave conditions for 5 mn. It
was then concentrated, acidified with IN HCL sol ution
and extracted with ethyl acetate (2X20 nL). The
organi c | ayers were conbi mneemediaicsd (MgSO4), filtered
and concentrated. The residue was purified by 15
preparative HPLC to afford the desired product as a
light yellow solid, (59 ng @%)yl ld). M5 mz
552(MH), Retention tine: \g\\sﬁ 1-1 NMR (300 MHz,
MeOD) 6 ppm 0.25 (in, 0.38YH N 1P4 2.22 (m 11.62 H)
2.69-298(m211)302/\(Z 2.28 H 3.02 (s, 3.72
H 3.41 (d, 3-15.00 Hz, 0.6 H) 3.88 (s, 3 H 401(d
JlSOOHz 0.38 11) 5.26 (d, 3=15.00 Hz, O.38 5.45

(0 3 Loyl .02 Dofyitssd o @Mﬂ s

19. 26l %@HLJE?&(;WQI)HECHEQGSQIOZM)) 87030 g g?ﬂ@leﬁsilhl(zond Qas38rred

1 g0 086 p o MudBbonef25ul o 57 p heBymph g

7 89’Ee\c{2 18%8), 42 smznm@) ﬁ&ﬂjﬁiﬂ.’ibﬂ) @gﬁ adﬂm&ﬁo;b*ﬁzi%@ D8 geokrated
I nt

%gnon n’nxp ¢ was t;o i(égoi 2 Taéigrﬂee 1cac 1013 mlxufc was dituted with

SQ/cci op ropl i ndo enzazepi ne-
a SQ‘MC didcaﬂtﬂlod(aflm ded 18- H(C]yblluﬁ:hémy!l (MIS04), removed the solvent

b ancﬂ? ‘ar%ljdﬁ[%n&%]q( &w%g%?yé %wrélg%co umin (EtOAc-MeOH (90-10)/hexane
5% to 100%}) to afford the product as a colorless gel (2.3 g, 65%) IH NMR (400
MHz, CHLOROFORM-d) & ppm 1.19 (d, /=6.55 Hz, 6 H) 1.49 {5, 9 H) 2.90 (s, 3 H)
4.05-426 (m, 1 H) 7.02 (br. s., 1 H).

20 Intermediate 36

O“s”o
SN NH,

A

To tert-butyl N-isopropyl-N-methylsulfamoylcarbamate (2.3 g, 9.12 mmol)
25  was added cold HCI{6 mL, 24.00 mmol) and stirred at room temperature for 2 h,
removed the solvent to afford the product as a solid in light tan (1.38g, 99%). 1H
NMR (400 MHz, CHLOROFORM-¢) & ppm 1.16 (d, J=6.80 Hz, 5 H) 2.72 (s, 3 H)
4.16 (dt, /=13.53, 6.70 Hz, 1 H) 4.43 (br. s., 1 H).
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4, 7, 7-trimethylbicyclo[2.2. Thept-2-y11-1 1-net hoxy-,

(MRHpartial k. TBTU (437 ng, 1.36 mmol) and DI PEA (0. 95
WOR07/186436 nmol ) were added to a sol ution of PCT/U§$2007/068209

cycl oprop[d]indol o] 2, 1-a] [ 2] benzazepi ne-| a( 2H) - car boxy

lic acid, 8-cyclohexyl-5- 10

[ R(di met hyl am no) sul f onyHam no] car bonyl ] -1, 12b- di hydro

-11- et hoxy- (500 ng, 0,906 mmol) in DVBO (20.0 ni).

The reaction m xture was I Lt it for 15 mn,

(2S,3R)-3-Amno-1,7,7-tr Jm&liliwd[gcdscycl o[ 2. 2. 1] hept an- 2-

ol (280 ny, 1. 36mm|) was then added and the reaction

m xture was stirred at rt overm(ght The reaction

m xture was quenched with water agd acidified with IN

HO sol ution. A brovvn S Ibd 153ep ;

collected by filtr t \

fracti onated by Prcg a%iv

condi tions. Columm: AWat'ers '

Sol vent A: 10% CH3 90% H20- 0.

CH3CN10% H20- 0. 1% TFA; Program rt wwth 65% sol vent

B, initial hold tinme for 5 mn,“tHen gradually

increase to 90% solvent Bin 30 min with flowrate 25

mJm n. Load: 2050-60 ng/run.

5Cycl opr opd sibitwed ol 112, 1] ad nben rameld et (Da,S% @bYmaibh and

boxam de, 8-

cy &gk ine S-pe Gt iyManeRYi8 drconyd] ™ MobmdityaP 52+

Nl EH I\IMIRI}%S):d ao;ﬂyﬂn@xwechszﬂmmmmyj biays hefiRd2Std] tep: 0,

1 ér? tialj- elutes b?for_e
25(*,%4 Gt dﬁpuﬁndﬁw ‘HTGZ 311“51 Yion BRRa2Epl Y16 DTV di ¢

ar Wmm]ﬂtezz(ﬁsgwémhqw MNSH 7 90% H,0 / 0.1% Trifluoroacetic Acid;

[ (dinmeth Iam no) sul fon%/)ll] 12b-di hydr.o- Ni a- R2R, 39) - 3-
mhyd’(‘)b’)@y‘# o/(VHg / 90% Me / 0.1% Trifluoroacetic Acid; Column; X ndﬂc

triget gtyjnm eyclo[2.2.1] hept-2-y1]-11-nmet hoxy-, (IaS)-
[partial]- under the I1PLC conditions described

above. Product obtained as a light yellow solid, 230
g, 36%yield). MS n 703(MTlx Retention time: 3.936
mn. 11-1 NVR (500 MHz, MeOD) 6ppm0 14 - 0.24 (m
2.64 H 0.51 (s, 2.46 H 0.72 - 2.21 (in, 20.9 H) 2.49
(in, 0.18 H 2.62 (in, 0.82 E) 3.854(m 0.18 H 2.96
(m O.82H) 3.03 (s, 6 11) 339(|n 0.82 H) 53.49 -

aI was t hen

1 the foll ow ng
irox 100mm

TFA; Solvent B: 90%

3.58 (in, 1.64 H 3%30 i 4]36 H 3.90 (s, 3
H 4.17 (d, 1=14.65 . 08 1=14. 65 Hz,
0.18 TlI) 5.37 (d, 1314.M5 .82 6.73 (d, 1=5.49
Hz, 0.82 H 6.98 -7,/05 (I n,~FHj Cd, 1=4. 58 Hz,

0.18 H 7.10 (d, 1=2.44 Hz, 0.18 7, 21\(d 1=2. 44 Hz,

0.82 14) 7.31 (d,1=8.55 Hz, O. 7.34 (d, 1=8.55 Hz,
150.18 H) 7.59 - 7.64 (in, 1 H 7. - 7.93 (in, 1 H

7.99 (s, 0.18 H 8.09 (d, 1=1.22 Hz, 0.82 10H).

Internmediate 13 15 Cycl oprop fdlindolo[2,1

- (11 12 Thbend Hz¥gi Hits) w5t Bondihe ety dX A gld,438-mmol) using

cy | ) l.]

2b%¥“\(&ﬁ®+ Nﬁwg’ﬁm 3@) qéd%a‘“&%c?f%?ﬂ%”%&%ﬁ“ ﬁifﬁd&%w o[ 2
2. lc,l]:llnemttmib 9]3081]1111 MSehhoky-H,) S&(S,LX‘JMPpm]tqdaBt]a:-t Y% BBTWinal %

O\(Neﬁ% lgg Q(él ad]f:l&)t tgn ml% :Aég(ﬂ) tgp(?? %mj l%%wl :'thL:’fi mi/mm anxtglc)\th

20cp0] apvaphd]doa dﬂiﬂ}[ 20 H}([) 2] berzanepianaicl bR dpveartho 0%

Xyl

iR S HO S S i P By Y B A e

- 1111{@&43@@%—[(:(1(15%%@@ 3906 ARl jsomer: DVBOAR2E0vAL.. ) ) .

The reaction mxture was stirred at rt for 15 mn.

Then

(2S,3R)-3-amno-1,7,7-tri msth(yj bi cycl o[ 2. 2. 1] hept an- 2-

ol (280 ng, 1. 36mml ) was addé&éd, and the reaction

m xture was stirred at it overnight. The reaction

m xture



25was quenched with water and then acidified with IN

HO sol ution. A brown colored solid separated that was

(?%d—,gg&ﬁg by filtration. This material was thgfyusi007/068209
ractionated by preparative HPLC under the follow ng

conditions. Colum: Waters Sunfire 19mm x 100nm

Sol vent A: 10% CH3CN- 90% H20-0, 1% TFA; Sol vent B: 90%

CH. 3CN- 10% H20- 0. 1% TFA; Program Start with 65%

solvent B, initial bold time for 5 mn, then gradually

i nCICEHLR PBORINYW)Sqlpuehd | @ F1.3801zm R} WOBR 2116 Gw 17at)e2.@5- 2.80

el Bt BORsh - A58, DR oo T Bad 4 e BB AS HrD

boxarmde,4i18m, 1 H) 5.35 (d, J=15.11 Hz, 1 H)6 86 (dd, /~=8.44,2.39 =z, 1 H)6.98

cycl Y noQ y1] dr.o-

Y e oL RLL ShTEL I B ngsi LoVl 2030 o,

§- 24 h]s: bl netpoxy-, (1aS)- [partial]- elutes after

cycloprop [d]indolo [2,1-a]

[ 2] benzazepi ne-1a, 5(214) - di car boxam de,

8- cycl ohexyl -

10[ (di met hyl am no) sul fony1] - 1, 12b-di hydr o- Nt h- R2R, 35) -

3- hydroxy-4, 7, 7- trimet hyl bi cycPal®’ 2. 1] hept-2-y1]-1 |

-met hoxy-, (I aR)- [pa(gtl al] - undethe FI PLC

condi tions describeg_ |aboe Pr ofucty obtained as a

light yellow solid, ZtR-ihyg {

703(MH ), Retention $i e:

McOD) ppm0.20 (m 0.38 H) 0.

1.86 H 0.84 (s, 1.86 H 0.85 1.14 15 11) 0.89 -

2.18 (in, 18.9 1-1) 2.52 (in, H 2.70 (m 0.62

II) 2.85 (in, 0.38 FO2.97 (m 0.62 H 3.03 (s, 2.28
3.04 (s, 3.72 H 3.33 -3.39 (m 0.62 H 3.43 -3.51

é”‘ss1Ffi‘cg’?%%v{%?&uﬁ’@ﬁﬂ&%.3‘85’% Ity (il fubPacives

J=14q69) Wz cOniBBedHyitibeobtspfodding abhe § 52 klzyivI0tr@ Gy Hnike (448

d, J-15 286 .62. H) 6 d,  J=4.88 Hz, 62Tl )
é 96(%111&)?{_”53B?i{]n(,l%1Cq}"|v;_|?]l7i_118%rlg,dl](\ijgtgfefglgﬁ—tg?z’ 102 Iégnti_lbcoéaicnon

7 1251C ﬂzd AnﬁteZ:odyﬂlnglz Jsoltcd8rude pitd28s (vdie phEBedldy iy, HP1LE20
1%9 )=8 54 Hz, 0.62 H) 7.33 (d, J=8.54 Hz,

o 3§‘1ﬂ“3 %ﬁ?l‘ﬁdm“ﬁws 39, 1.68 Hz, 0.62 H) 7.62 (dd,

13=8.55, 1.53 rz 0.38 I1) 7 87 (d, J=8.54 Hz, 0.62 H)

7.91 (d, J=8.55 Hz, O.38 08 (d, 1=1.22 Hz, 0.38

H 8.10 (d, J=1.22 Hz, O. 62E’ifljm".2‘5| nternediate 14

Cycl oprop[d] indolo[2, -a] 121§enzazepi ne-

86 H) 0.76 (s,

itt(2H)-carboxylic aci d, Br_cy<l ohexyl-5-121(di m

ohyl ami no) sul fonyl ] am no] pOyDl-1, 12b-di hydro- 1
- methoxy-, (-)-. 10 N NaCH (2.0 ply, 20 nmol) sol ution
and 4 m., of water wereoadded 8l sol ution of

cycl oprop[ d]i ndol 0{2 st i
5di car boxam de, ] o N
8- cycl ohexyl - N5- [ (di net hyl
o- Nla-

[ (2R, 3S) - 3- hydroxy-4, 7, 7-tri meti cyclo[2.2. 1] hept-2
-yl1l1-11- et hoxy-, (laR)- [partia}- (160 ng, O0.228

mrol ) in THF/ MeOl4 (7 nmL/7 inL). The reaction mXxture
was heated at 120C under m crowave conditions for 1

hr. It V\ﬁﬁdtbjj’fr@ﬂ'dp@:mmz’F(ﬁ[éﬁﬁknzmj}rd& Bicadbomitibe, damclohexyl-N-

S s R D S e e

( MBS hinrkiol . ey pdr-&nteRneentFat euiiry (¢aTuR, 6.03@MNmol) and
orange oil. The crude product was then purified by
Prep. HPLC columm to afford the product a light yellow
solid, (80 ng, 64%yield). Average specific rotation
-130.85'; Sol vent MeOH; Wavel éAgth 589 nm 50 cmcell
M5 in/




WOR0)7/126986 (m 0.38 H)

552(MH 1), Retention tine: 3.760 mn.
MeOD) 6 ppm 0.27 (m 150.38 H) 1.14 -
2.80 -
(m 6.62 14) 3.45 (d, J=14.95 Hz, 0.62 11) 3.90 (s,
1.86 H 3.91 (s, 1.14 14) 4.04 (d, J=15.26 Hz, O.38
Ft) 5.28 (d, .1=15.26 Hz, 0.38 H) 5.47 (d, J-15.26 Hz,
0.62 H 6.95 - 7.05 (m 1H) 7.15 (d, J=2.75 Hz, 0. 38
H 7,2 J=I He .55 Hz,

o, &5r ERyO st q R iGen fefad g filgdoondy e g
1=8y@8prof[d BBiokts 2, 1 Qi [BRedzaldpint- G2 ey boZﬁlk—:&d55,cyclolExSyl—5-

" i Ctao g, o B o kg L2 S Gy 1 RSl (g meg

1H NMR (500 MHz,
2.22 (m 11.62

2.92 (m 1 Fl) 2r@pus2087/g3209

( d,O 0984 nddHZ DI\@S@@ {b'|}nL) | 'Dﬂi(ﬁf:mdh ﬁilﬁllll;@ﬁ?@t:n@‘vﬂﬁ:t for 15 min.

opr op] dl

sa( éH)Améak Sipre El%fé?

i nd enzazepl ne-.
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- f il ived, byl Baknedsul fﬁmylﬁi%laafgl_' mihﬁ@l)%m/hl‘ﬁaadca cll'ld the

2b- di hydro- 1

| met hoxy-

| ON (1
s olreRCHFhMETHHE Was ﬁLlCéfdt KA Srir il s 86‘6 é@f‘cﬁ'é)t décds’éirj dtcu rgpdue

of Msa PR
di car boxam

[ﬂ&ﬂa&@@& Rl&sdpiakd @b benzazent maaibrodatidd kyellow

8- ¢yld. é}?elxyl%NSB&lF]@hM%mhgﬂﬁﬁﬂffHd) Beipiftipnyine: 144 2pingi hyeiR

10; 2'}% r%aﬁ b@ (ibﬁ ;E‘Iﬁrz%%(h(}ﬁ iﬁﬂiﬁ' Hgga%' Fﬁpﬁ?}ﬁ jaf:ilﬁo(_m, 0.23 H)

( 13059, 007 B85 M1l ) (mnl(bHIFB Bf N@GH@@?S #1391 61331 Wha o2 G,

contirfhnD

X9 605 S 206 st

0k ?Q%"Y@iﬁ

acCl

Wi TR 1 £0ME, 0177C1) Bed m.u)a)(rm,armj 'fe»ﬁ(mar;tzem 1, 0.03 &l Ayl (d, 1=2.56

sot AL ES (3 TR L) ADTOE PLOBD] £ LSYSES SIS 1o

15V aciy 19 0gI7\LR 7832 (0d,anges dide. HAbesenude (prieduzHzwaz? H) 7.93

or OuEb aret it PhE B 0B Sar e ToaP. o796 viel o)

Average specific rotation + 174. 73
Wavel ength 589 nm 50 cm cell

Sol vent MeOH;
/S nd 552(WVH 1),

20

25

Retention time: 3.773 min. PAPIRKR (500 MHz, Me011) 6
ppm 0.27 (m 150.38 H 1. 14 222 (m 11. 62f|) 2.76

(m 0.38 H) 2.80- 192 ( 2.92 -3.09 (m 6.62 H)
3.45 (d, J=14.95 Hz, O. °° 90 (s, 1.86 H) 3.91 (s,
1. 14 ro 4 04 (d, 1=15. 26 38 &) 5.28 (d, J-15.26
Hz, 0.38 H) 5.47 (d, J=15.26 62 11) 6.95 - 7.05
(m 1H 7.15 (d, J=3.75 Hz, o 2 H) 7.23 (d, J=1.83
Hz, 0.62 I1) 7.28 (di J38. 55 Hd, 0\62 H) 7.33 (d
J=8.54 Hz, 0.38 H)N7% " 3. 397 §§%
7.63 (dd, 20J=8.55, T 7 J 8 55
Hz, 0.62 fl) 7.91 (d, . 8. 11
(d,1-1.22 Hz, 0.62 1-1) 8.29 ( =1 22 Hz, 0.38 H).

n

ternedi ate 16

3.8-Diazabicyclof3.2.1]octane-8-carboxylic acid, 3-f[8-cyclohexyl-5-
[[[(dimethylaminejsulfonyl]aminojcarbonyi]-1,12b-dibvdro-11-
methoxveyeloprop{d]indolof2, 1-a] [2]benzazepin-1a(2H)-yl] carbonyl]-, 1,1-
dimethyvilethyl ester, (+/-)-.

mmol) were added to a solution of (+/-) cycloprop[d]indolo[2,1-aj[2]benzazepine-
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TBTU (131 mg, 0.408mmol) and DIPEA (0.237 mL, 1.36



25 I HIndol e-6-carboxylic acid,

2-brono- 3-cycl ohexyl -, I, | -dinethylethyl ester. To a
1y stirred solution of
‘Vgggggﬁg%g cycl ohexyl- 1H i ndol e- 6- car boxylic acgguggawmwmm

g, 0.24 in) in dry nmethylene dichloride(1.2 L) and THF
(100 nmt..) were added activated nol ecul ar sieves (4A,
80 g) and silver carbonate (275 g, 0.99 in). The
reaction m xture was cooled to OC and t-Butyl brom de
( 142a@H)Tabdxytic anels8-agttédxydrsop wi se. The mi xture was

(e B 2B bk 2B SR 22 Sty Lap - (190 me

any o7 mﬁma}D]nd)MI&S (4. efntL)S TRE RBMRA hadua Wddktihar at HO¥ of min.

silvy pna ded d stirri s conti nued

For Ko A ARPER IO oIS B et B D o6 St e and the
B XtrebcBo@astilrk W&ieﬁtﬁﬁd:dtahrt eugom. 1hif Redofdenebd 51ﬂt el due
filtrand was washed wi th nethyl ene dichl oride 0

L) AT RS e e g fe it R g T 2%  light

I N- Wagdw lidando hizesex ?JQEJ%WIQQM'MG'{TQUIS) ‘R@fcﬁthd’hqgnd‘\@%flo mi.
purified by silica g romat ogr a 0 mesh,

el utl &Vt GOGMIBgMatPe Arpofl. @t(h‘yp Zéé]étlé)ééml @12@@? 1.87 has8
0 - 2% s gﬁ?ﬂ‘ége?%%g zfﬁ??% ORgI W'D PO 'Bezgs @ngg%) 4.96 -

evapor ate unde uced pressu e to gl ve
1@f 5HE (i, 678 13 3199 6dih 8=8. (PR G8 HQDH1 %1 { RE J=2. 8 BS 0rdsri)), 7.20 (d,

Col ynpan b Pr RS od EP%%“%%NTI? PR AE i) LRy )

rm@@@&%mymn 99%MRT—444mm
Col um : GCeneis, C18 50X4.6 nm 15Mobi | e Phase :
Gradi ent of O.l@bFornic acid in water : ACN (70 -->
9570), Flow rate : 0.8 nL /Exaple M= 376.5; 1H NM R
13) (400 MHz) 8 1.37- 1.40 (m 3H, cyc.Hexyl), 1.62
91-1, t-Bu), 1.80- 1.94 (two sets of m 3H, & 4H
respectively, cycllexyl pang), 2.81 (m 1H, CH of
cyc. Hexyl - benzylic), 7.70 75 (m 2H,
i ndol e- 1448,5), 8.04 (s, 1 | nttel&- H7), 8.52
(s, I ndol e-NH). 20 Internedi ate 17
25111- I ndol e- 6-carboxy!l i § acid,
3-cycl ohexyl- 2- ( 2-F "%y s
OH

Cycloprop[d]indolof2,1-a] [ 2] benzazepine- S-carboxamide, 8-cyclohexyl-1a-

(3,8-diazabicyclof3.2.1Joct-3-vicarbonyl)-N-{(dimethviamino)sulfonvi]-1,1a,2, 1 2b-
20 tetrahydro-11-methoxy-, (+/-)-. TFA (2 mL) was added to a solution of (+/-) 3,8-

diazabicycio[3.2.]1 Joctane-8-carboxylic acid, 3-[[8-cyclohexyi-5-

[[{(dimethylamino)sulfonyl]lamino]carbonylj-1,12b-dihydro-11-

methoxycycloprop{d]indold[Q, 1-a][2]benzazepin-la(2H)-ylicarbonyl]-, 1,1-

dimethylethyl ester (98 mg, 0.131 mmol) in 1,2-dichloroethane (3 mL). The reaction
25 mixture was stirred at rt. for 2 hr, It was then concentrated to give the desired

product as a brownish colored solid, (100 mg, 100% yield). MS m/ 646(MH ™),
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1,1-dinmethyl ethyl ester. tert-Butyl 2-Dbrono- 3

-cycl ohexyl-114 ndo | e-6-carboxyl ate (72 g, n%
WOREY/136%30l ved in a 1:1 mixture of tol uene anacavﬁaw pes209

(720 m.) and degasified. LiCl (23.9 g, 0.51 m) was

t hen added, followed by sodium carbonate (720 nL, 1.0

M sol uti on degasified separately,) and Pd-tetrakis

(13 1g9, O 011 m. After stirring for 0.25 h,

2-

I&tog}éon t;mc ’%’:Rhlerf‘%ékfﬁi)(sﬁﬁ i?aﬁ/h,g) %ﬁ’)g%} %4 @ d%?g?)

€ reactionm X ure ma

f orl. ¥ (i, omei)nsacaizemmyvafszz HED STomi L2 e 8y(nTI0G2 H) 2.81 -

con A B SHE Sredb t B3 o dri S8R e e il

wat(emn. )3 90)- amsnadded) el -lioeeh, bys en iyl (@detaseliz, 0.72

S 100 Wi S R0 A0 Tiacls s GEE 2 e Tl e PR T 734

t I t(h §= g@)m@umlz 1@;7 37 y(ethsow 15@'0'2@ H)Yi. 8l dd, 158 95,(17%%iz, 0.72 H)

0 ) A0S 304 B8 TBHAG U G Sar ehi B 6T 10 R § 1)
mag&n)@(ﬁnggso 3 100 3 30), Flowrate 0.8 nL / mn.
LCMS @ 98.0% (RT = 5.28 mn), Colum : Ceneis, C18
10(50X4.6 nm), Mobile Phase : Gadient of 0.1% Formc
jpacid in water : ACN (70 -3129y3:40), Flowrate : 0.8
mb./ mn, M- 1 =432.2; I1-1 NWR (DVSO -d6) (400 MHz)
6 1.40- 1.48 (m 3H cyc. Hexyl), 1.57 (s, 9H, t-Bu),
1.84- 1.90 (in, 714, cyc.Hexyl part), 3.09 (m 11-1,

CH of cyc. Hexyl - benzylich

84 (s 31-1, OCH3),

3.
6.55 (d, J =4 Hz, IH, aryI; \) 06 (d, 1H, ary

1-13,), 7.08 (s, IH aryl
151 ndol e-H5), 7.53 (d,
I nternmedi ate 18 20,-tNE
benzazepi ne- 6, 10- dijc&tboxy

o- [ p
3-cycl ohexyl-2-(2-fornyl-4-
nmet hoxypheny1l) - 1H i ndol e- 6-car b

023 (d, 1H,
I ndole-H4), 7.70
, H, CHO.

)

7.75 (m 2H, NH + §nd§

DA
—
D
—
—
D
—
—
UJ
c
—

=

Iate (62.5 g, 0.144

in) was dissolved in dry 25DVF (Y.2 L) and stirred
mechani cal | y. Cesi um car bonat e (84 g, O 17 in) and

R CE TR R MR LR L

150 e3{?::?1111@1'}7}]=]mn?$7to}l[{§0r)4\@sf nﬁ.;at’ﬁ)dreli OmeaaL) f Gl 1 ANE e l-3, 8-
reacti on was TLC ( Hexane- Ethyl acet at e
0. B Rec PRty e omy- O hig BLT BT

20

25

cyclopropl[dlindolof2,1-a]{2]benzazepine-5-carboxamide, 8-cyclohexyl-l1a-(3,8-
diazabicyclo[3.2.1]oct-3-ylcarbonyl)-N-[{dimethylamino)sulfonyl]-1,1a,2,12b-
tetrahydro-11-methoxy- (54 mg, 0.071 mmol} in methanol (3 mL),
paraformaldehyde (6.4 mg, 0.213 mmol), ZnCl; (29 mg, 0.213 mmol) and
Na(CN)YBH: (13.4 mg, 0.213 mmol) were added. The resultant mixture was heated at
60°C for 2hr, and then cooled to rt, The solid present was removed by filtration, and
the filtrate was concentrated under vacuum and the residue purified by preparative
reverse phase HPLC to give the title compound as a light yellow colored solid, (37
mg, 67% yield). MS m/ 660{MH "), Retention time: 2,495 min. 1H NMR (500 MHz,
MeOD) & ppm 0.21 (m, 0.3 HY 1.13 (m, 0.3 H) 1.18 - 2.22 (m, 15.4 H) 2.58 (i, 0.3
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the m xture was cooled to rt, then quenched with water

(1.0 L). Ayellowsolid precipitated, which was
w89hd:R6408¢ by filtration and air dried, This ”P@ﬁﬁbﬂ%wmmﬂw

was then slurried in nmethanol, flltered and dr

under vacuumto give the product as a yellom15 pomder,

(70 g, 90% . HPLC : 99.1% (RT = 6.45 mn), Columm :

Cl18 BDS (4.6 X 50 nm, Mbile Phase : Gradient of 0.1%

TFA in water : ACN (30 -> 100 -> 30), Flowrate 0.8

r ri ED)2.68i(m, 0.2CNB.76 - BOI0Y%n, RITHF33200.3/i(m) 1 HEd6S da J=15.56 Hz,

0 105 RO e S35 UL PO, (L8PS (ETAR R By 00

r at e 7.08Qm8! i 7/18 d, 6+2. M Hz 0. =HB021 @1 142, NNR: (oomgl'saz (@4588.55

(M, 3 y e

o1 14Tl o g s P T B D B 5-ge0
(5m 183141z, OGIH-IE)CYfQ‘I((yCI Rles Wz, 6.7 ben2yl-i7ep (m31 8148(09,(5 8341).
OCH3), 3.93 (s, 3H, COOCH3), 4.15 & 5.65 (two br.
peak.; Ifi each, allylic CH), 6.95 (s, 1H aryl Hc),
7.01 (d,aryl HT), 7.53 (d, Bxamp® 4z, 1171, aryl Hy),
7.70 (d, J =4 Hz, | H 1ndole-H5), 7.84 (s + d, 2H,
olefinic H+ Indole-H4), 8.24 (s, 1H, indole -1117);
"C NWR (CDC13) (100.0 15 Internediate 19 20 0 O Owe
Owve 2- Pr openoi cid,
2- (di nmet hayypho. sphi nyl) -, | ester. To a 5 L four
necked round bottom fl ask %éuhp ed with a mechanica
stirrer, a condenser, a 25 tenpe'-
a N2 inlet , was charged
1.35 nol), MeOH (2 L)lanm (2 ). The
reaction mxture was’ ® . \under N2 for 3
h. After cooling tol 58" oM
2-(dinethoxyphosphoryflacetate 150 g, 0.824 nol) was
added in one portion. The reactj m xture was
continued to reflux for 18 h. A cooling to rt, the
reaction solution was concentrated in vacuo to give a
180cl ear colorless oil. The above oil was dissolved in

dry tol u@jnc(?opg‘( 7elt 5‘) ;"ndc)rl]()[?, 1 13(»!] b '/ I)ec:)?lzjcczep;"fre»5~Can’)0xmnfde, 8-cyclohexyl-N-
[(dimethviamino)sulfonyl]-1,1a,2,12b-tetrabydro-11-methoxy-1a-[[8-(1-
methylethyl)-3,8-diazabicyclof3.2.1]oct-3-vi]carbonyi]-, (+/-)-. To a solution of (+/-

) eycloprop[d]indole(2,1-a){2]benzazepine-5S-carboxamide, 8-cyclohexyl-1a-(3,8-
15 diazabicyclo[3.2. 1 ]oct-3-ylcarbonyl)-N-[(dimethylamino)suifonyl]-1,1a,2,12b-
tetrahydro-11-methoxy- (40 mg, 0.071 mmol) in methanof (3 mL), acetone (1 mL),
ZnCly (29 mg, 0.213 mmol) and Na(CN)BH; (13.4 mg, 0.213 mmol) were added.
The reaction mixture was heated at 60°C overnight, and then cooled to rt. The solid
present was removed by filtration, and the filtrate was concentrated under vacuum
20 and the residue purified by preparative reverse phase HPLC to give the title
compound as a light yellow colored solid. (29 mg, 69% yicld). MS m/ 688(MH™),
Retention ttme: 2.477 min. 1H NMR (300 MHz, MeOD) 8 ppm 0.20 (m, 0.23 H)
1.12 (m, 0.23 H) 1.18 - 2.41 (m, 21.54 H) 2.51 - 3.18 (m, 10 H) 3.64 (d, J=15.37 Hz
0.77 H)3.79 - 4.51 (m, 8.23 H) 4.81 - 4.88 (m, 0.23 H) 5.07 (d, J=14.27 Hz, 0.77 H)}
25 699-7.08(m, | H)7.17-7.23 (m, | H) 7.28 - 7.36 (m, 1 H) 7.57 {dd, J=8.42, 1.10
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necked round bottom fl ask equi pped a tenperature

controller, a N2 inlet, a magnetic stirrer and a
WODRBHN3SBAr k apparatus. To the sol ution was adBelUs2007/068209

TsOH H20 (5.2 g). The reaction m xture was then

refluxed azeotropically to renove nethanol for 18 It

After cooling to rt, the solution was concentrated in

vacuo to give a yellow oil which was vacuumdistilled

at 5 . 0 0 (
corkPaLad) d‘ﬁs‘%‘%f‘” H08 wﬁ%éom RRECHEHD 800 Ry
| FINMR (CDCl 3, 300 MHz) 67.0 (dd, .1=42.4 and 1.5 Hz,
1H), 6.73 (dd, J= 20.5 and 1.8 Hz, 1H), 3.80 (s, GH
3.76 (s, 3H). HﬂenmmaIeZOI g

Cycl oprop[d]indol 012,] - 41274 % zepi ne-M 5(211) - di car
sboxylic acid, 8- cyclohexyl-1, 12b-di hydro-1. 1-nmet hoxym
5-(1.1-dinethy|ethy|) | a- et hy] ester, (+/-). 15Sodi um
hydride (96 ng, 4 mol) was ded to a stirred
suspensi on of trinethyl sul [ chl oride (567 ny,
4.4 mmol) in anhydrous DMSO (10™¥f under nitrogen.

The resultant m xturg was stirr q rt for 30-45 mn
and then neat

7H i ndol o[ 2, 1- a] [éhb%
13- cycl ohexy1- 3- met h&¥y - |
6-met hyl ester (1.0, 2 ol
portions. 20The suspension was dihuted with DMSO (5

m.) and heated at 50C for 3-4 Phe reaction m xture
was allowed to cool to rt and water was added. A solid
separated, which was collected by filtration and
2??2?3 villép}opéf?md() (),g’e)t Cf]? O] d)?ﬁz[{zze%%uﬁeﬁd(f}? N (%camrcg <§c1c’9)h()x1.’ N-
pur[I(cfr,ine!ﬁvfmeff)J sagdvygol, Urm]ﬁhm)mmaﬁﬂgfbmhyu)@sf cd [( & awgze! 3.8-

AT B L8 L8, PUCE 114 % OB, 2000 ¢
| FIdﬁMBpt(oﬂ@l@inM‘lﬁQ 1GORLR) zazdkiec- EH(DH}JO&II)M@BC olis &royeldhdxgl-5-
exi t as ter v t|n r.ot r S ev denced
hd bR bRE R Speet tariero 1265 BFE R g 17 e
pr acedufeling D&TSCE()S&HISI e TefT Ua 1 me iR owls $som@bih @sd DIFER (0.39 mL,
resolutlon of rac
cycl-&pres m%ﬂisFtb[Bwic%Qqﬂh@H%zévm Magdgt B foglaymig; Che-

19X Yihéifyl12C4- @ilazasblcﬁ:%(f[:! Qh?ﬁé}/‘ﬂac ls[}ﬂt@lﬁcldblﬁl&(ﬂ DF thd -0met @K was
yl)

5- (1, 1-di net hyl et nmet h ester, (+1- ?. A sanplg
of added and the reaction niixture was sOrre dt rt for 2 hr', 1t was then concentrated and

gy ChORERARE QM Iﬂﬂ@ilc@[)@pl%p@]nﬁ\%] benzangRiHed @.ghtaNknel ard as

[ic acid

5cyletabhBsyalt. 12@2@; drhpdeldl Yocee ﬁb(;@g,ﬁc Rotation: -53.56° Solvent,
o (ﬂicﬁ%FId'VWREEXJYtﬁtS?(Y hoh %(?mﬂ@&ﬁ)ds ﬁ&ta%b(MI(i‘Q/ Ren R Sime; 3.035

di sso In a mxture of |sopropano acetonitrile
2(( 8:12n. LONYIR/E 08 Mliln A cCdvricent 0.28 {rord. 3511 20Ny Hd3 (WFHES7 H)

C r ep rat| ral
chr b Ead Ay Eet 8 doR B TR P B daa i o
Chir.al Heb 9Dk, Heaeﬂ)unﬁ 44576111)(1 HS@mmsl_pu ITH) KOBI 560 (m, 0.23 H)
Pha 8%
Tont b TR 0T B D B ) S6brt 1 Rt 2!
5J | =20k 14+20.70m/738 (8,0=8.41 Hz, 0.77 H) 7.35 (d, J=8.42 Hz, 0.23 H) 7.57 (dd,
25 J=8.42,1.46 Hz, 0.77 H) 7.62 (dd. 1=8.78, 1.46 Hz, 0.23 1) 7.91 (d, J=8.42 Hz, 0.77

H)Y7.93 (d, J=8.42 Hz, 0.23 H) 8.00 (s, 0.77 1) 8.07 (s, 0.23 H).

'carboxyllc aci d,
‘ fet hyl)
was added in smal
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| PA: ACN (8:2). Internmediate 21 15 HO
Cycl oprop[d]indolo[2,1-a R

whenpAseRhi e-1a, 5(2H) -di carboxylic acid, 8- perusi007/068209
(yel ohexyl - 1, ] 2b- di hydr o- 11- met hoxy-, a-nethyl ever,

(+1)-. "CFA (5 nL) was added to a solution of (+/-)

8- Cycl ohexyl-1, 1a, 2, 12b-t et r ahydr o- 11- net hoxy- | a-

20( et hoxycar bonyl ) - cycl oprop[ d] i ndol o[ 2, 1- a] [ 2] benzaz
epi ne-5-carboxylic acid, tert- butyl ester (515 ng, 1
mol ) i nAanhyadto o cBm Kont)ienjﬂ)fhc%mimécymﬂﬂ[@nt%@bﬂ ution

reaCT[Ej(E))CEEZ%Qe { c:3- ct)allgogmm g&g ey(y}:l c}tﬁlﬂh(%uﬁc(ﬂ 4‘a2111h(¥)sui;r n{(

hen evapor €ss
t it |Iea;2dap@m¢1yc(re-147rg;t kOO (3- memw& 8-Retabitytlof. 1.1 joa- 8-
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6bs epalgtoi[o)iexiE?, 1a§[zaacmax¢mroe1e@:fmmuﬁmmlrmmg Bchpkgo lcxyl45—
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BT e T A SR S R S e
cycls) bewﬂo Nanki Zbmethiy$-aradabicyclo-[3.2.1]octane dihydrochloride (10 0 g,

-t gﬁé? oi)elgtafglflylﬁbg%qﬁq%ﬁ)nﬁg lwaq Q&lécd D?II;%)Q ?2k3a 2bg?r]]%sq
8 Oﬁﬁﬁ(ﬂhﬂ?@}éilN; Affer 251;29 ety @famdrgosoliz :mbhwa&ﬁe nesho

xycar bonyl) -cycl oprop[d]indol o 1-a benzazep|ne 5-
War BERYATS %?U&ev &ag Yesd iy 3001“315“3[*&&%‘{ il\%Hl’%@m Bied iy

0. 4@135@]3@111)mdcrbf Tﬂéﬁmg?ma%ﬁal WaR <§l%1ft ﬁlﬁﬁic t&ﬁtlo]ﬂ \Wq e@ipoﬂ%@ccﬁ@ give
.C. N—net_ﬁﬁ;ulfan1 Ui(71

g, 200y 35 %PBC%WQ%@A&&%IS %hé”%&h@@t%?’el{z\ﬁa@ Sl Hrz(éfﬂélmc

g@2)cél %Wlmhggi 5 L-fnﬁlcﬁ %@&Na%b ;Viﬂgf c@ﬁ@ﬂte@@&'ﬁﬁgﬂi RLQf crude
oI wat er,” aci d wth fute hydrochlorrc acrd

and p@/étl@rtaétlédolvde@ @ph’gﬁ IW“éicf’fét“& o mathial ebtainggcligm fie eeparated
l%as %@1&1@%% éM oﬁ”ﬁ‘ 5‘0%&"& g&@ptggﬁyf Of:m Qhd x@ﬁftig 01§0c1)1 alpad

, brine, en dri sodi um
fil p‘éwb@ ahd:. é’iﬁa@@?ﬁét“@a ntegh, I%IPJ @Vllﬂd@wthé/IClQH/Cébe (2 5 97.5).

ComauElgat, DL, PRy SR R QM eIV
i nt énterecklat A MRB8di@Mg at 50 °C under vacuum for 7 h, the GC anaiysis indicated it

has 1.4% cach of EtOAc and hexane. After further drying at 61-64 °C, the GC

20 analysis indicated it still has 1.0% of hexane and 1.4% of EtOAc. The product was
dissolved in EtzO and slowly evaporated in vacuum three times, dried at 60 °C under
vacuum for 3 h 1o give 68.3 g. This was washed with H,O (900 mL) and redried at
68 °C under vacuum for 7 h to give 67.1 g (77% yield) of the compound of example
6. The GC analysis indicated it has 0.97% of Et;O. HPLC conditions column:

25 Cadenza CD-CI8 3 x 250 mm; UV: 257 and 220 nm; 25 °C; flow rate: 0.5 mL/min;
gradient time: 38 min, 0 - 80% B (0 - 35 min) and 80% B (35 - 38 min); solvent A:
25 nM CH3;COONH, at pH 4.7 in water, solvent B: MeCN. HPLC purity 99.7% (Rt
26.54 min); Chiral HPLC conditions column: Regis (S,S) Whelk-O1 250 x 4.6 mm;
UV 238nm; 35 °C; flow rate 2.0 mL/min; mobile phase CO,/McOH; gradient time 20

30 nun, 30% MeOH (0 - 1 min), 30 - 48% McOH (1 - 19 min), 48% MecOH (19 - 20
min). Chiral HPLC purity > 99.8% (Rt 16.60 min); LC/MS (87 660.36 (M+H,
100Y; HRMS: caled. 660.3220, found 660.3197; [a]” © - 79.66 ° (¢ 1.06, MeOH);

Anal. Caled for CigHasNsOsS00.6 11,00.00 Et,O: C, 64.53; 11, 7.00: N, 10.35; S,
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Cycloprop[d]/ndolo[z 1-4

[ 2] benzazepi nc-]a(21-1)-carboxylic acid, 8-
‘Voéygﬂéﬂﬁ%yl 1, 12b- di hydr o- 11- net hoxy- 5111(netﬁ&?@ﬁ%ﬂ8%§ﬂ”

ul fimliam nokarbonyir.

Cycl oprop[d]indol o] 2, 1-a] [ 2] benzazepi ne-| a( 2H) - car boxy

lic acid, 8-cyclohexyl-5-

[[[ (et hyl am no) sul fonyl ] am noi car bonyl r

1 l@ﬂ fAidyds ol b G5y hﬁ’a{bﬁa c'@ts:_@r{ﬂi PELE 15\4@«% di19509)v e d>;

HE, “NeOH m'xt ure ( 2 OH (ag.)
(1Eﬂﬂhﬂ973Thﬂd%pm%aﬁnMhbmﬂQMMQﬁwdnmopwé“@édéﬂron was

oot el R k8 Rl ¢ TAT RO AR OB oy
t o It lerPo2b- itthfhydmgamm 1(5@}1\?1&(& mctlﬂ’hﬁé&delsﬂlmmeloﬂ\?a%l]oct 8

S| Ur “ E?lgw (?al{'ﬁggﬁ‘?&t(hh,ﬁ@g l ' d%%ovx\%rcgld%dls ldgtulnﬁgcdq}{om an x-

conmpugdamhanmmbbenmmnmﬂmmﬂ)@m@mmlﬂﬁ@xn@uaahnnnl)
ES1-M5 me 538 (MN. This material was used w thout
further purification. Internediate 24 15
Cycl opr egligibhaidolhe f@lojvis salts were prepared: hydtochlond(, phosphate,
[ 2. 1benza epi ne-| a( 2H) - car
cyd‘F%}ﬁ‘é’N atg, Cd%@ﬁ@ﬁosvﬁ%%@ﬁ fﬂﬁm b Biir'pgingrionde salt
101, hadRredbl W’QB%C Hedactckith @1 RO s@rall 2orbaRLDOX T froAREdYib 75°C,
aver, (-FMm solution of (+1-) 8-cycl ohexyl -
20111119012111@ pettdegadiign endpticrp tha gl 4 IoHsTaHE Sy R opycen
|O o G
L b e B it oo e 08 Vo B )
and).(3¥ (192 . 3%, an0 de&sfadamial yeight WHEtd(tSl{,mt)p;mm&tlbfr2ﬂ@°(ﬂ3
for 1 hr at 60 C. N benzyl sul fam de (164 ngy, 0.88
mol ) and DBU ( 100 ng, 0.66 mmol) were then added and
1sthe resultant m xture was gkimgled at 60 C overnight.
The reaction was then poured into cold 25water,
acidified wth dilute hydrochloric Nd and extracted
into ethyl acetate. The organi c phase-was washed
hydrochloric acid (0.1 N, brine.a dri ed (sodi um
sul fate) and evaporated in vacuojio provide the title
conpound as a brown soli@ ESI-NM™tnk 628 (Ml).

Cyelopropfd]indolof2,1-a] [2] benzazepine-S-carboxamide, 8-cyclohexyl-N-
(cvelopropylsulfonyl)-1,1a,2, 12b-tetrahydro-1 [-methoxy-1a-[(3-methyl-3,8-

20 diazabicyclof3.2.1joct-8-y)carbonyl]-, (+/-)-. (+/-) 8-cyclohexyl-5-
(cyclopropylsulfonylcarbamoyl)-1,1a,2, 12b-tetrahydro-1 [ -methoxy-
cycloprop[dlindolof2,1-a](2]benzazepine-1a-carboxylic acid (1 equiv) was combined
with 3-methyl-3,8-diazabicyclo[3.2.1octane (1.2 cquiv), tricthylamine (3 equiv) and
TBTU (1.3 equiv) in anhydrous DMF and stirred at rt for approximately 2 h untif the

25 reaction was observed to go to completion by LCMS analysis. The product was then

isolated by preparative reverse phase HPLC to provide the mono TFA salt of the
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Internediate 25 5

Cycl opropfdlindol o 2, 1-412Jbenzazepi ne-1 a( 2H) - car boxyl
wbQo@fisghs2 8- cycl ohexyl-1, 12b-di hydr o- 11- met hogyT/es2007/068200

1011[ 17phenyl met hyDami no sul fbnyli am noj carbony 1

(+/-)-. The title conpound was prepared using a

simlar procedure to that described for

cycl oprop[d]indol o[ 2,1- a][2] benzazepi ne- 1

a(21l1)-carboxylic acid, 8-cyclohexyl-5-

[ [ [ @aetcHyitlapomip) st ks ohﬂygq witil.Adi/tar Benstdp-time1 288@inhy dr' @657

-11 I

Al 5k Caﬁgg%&ﬁ}duﬂg g@g&%gﬁ{% 09[% asé%%% %@B‘EH& ARSRLO6S 11

158- Wﬁl(mm -CHIIARQF QR Detbr@hytbﬁb-cm (m, 1 H)H), 1.09 - 1.20

e A DR S A 2t (e S8 ok e 1 .
aci d.68ESIS6NB, MB 643 1.0 ans I NVR2 6600, IMHg 2. 412/90113)7 (155 1 H),

PR 25t 2 Bt bt 8- £l i ity vy 358ty 34 he -
(d 30:54ml1 H)), YsB13. 1Z7d(,m 33D, 83 Hz 92 @n, FJ)H}S%ZM 4ds (IQ 14nb-l)4 28 -

207 415%%11 8113532 4%92(%((} l(gg?'?)(}{z lj]___},j(gﬁg ;%GZCn? ll_ld) (799'57' 03

7 S%m( rm)bd'/l) 77158(@11 (IQE szﬂﬁél] Irlm @36@#')1 17{)68512(%8 (m, 1 H),

1\90 i(ﬁé?ﬂf)ﬁ)é%%ﬁcﬁwm&@?%@Bs&é)@(mnltfé} rredl at e 26

5Cycl oprop[ d7i ndol o[ 2, 1-4 benzazepi ne- |

a(2H) - car boxylie acid, 8-

cycl ohexy1- 5- fflcyclopropyl%ﬁ%ﬁ%h@Oan1n0|carbonyl

P1, 12b-di hydr o- 11- net hoxy-, (+/-)-. A mxture of (+/-)
8-cyc|ohexy1-1,1a,2 12b- tetrahydro-l 1- met hoxy- |

a( net hoxycar bonyl) - op[ dffi ndol of 2, 1- 42Thenzazep
ne- 5- car boxylic aci equky) and
car bonyl di i m dazol e =5 eq )N'uoanhydrous THF was

heated at 50 ()C, 10for 30 mn an
rt. Then 1 equiv of , d
1, 8- di azabi cycl o[ 5+§ 9] .
added consecutively| Phie rg ) uPde was stirred
at rt overnight. After acid ' wor kup, the

i sol ated crude product was puri by prep. HPLC. The
internmedi ate ester was then hyd zed using IN MOH in
THF-MeOH to afford the title conpdund. LC Ms:

15

aIIovved to cool to

;propanssu { onam de and

Cyclopropfd]indolof2, 1-a] [2]benzazepine-S-carboxamide, 8-¢yelohexvl-N-
[(dimethylamino)sulfonvi]-1,1a,2, 1 2b-tetrahydro-11-methoxy-La-[ [ 3-(phenyimethyl) -
3,8-diazabicyclof3.2. 1]oct-8-vi]carbonyl]-, (+/-}-. To a solution of
cyclopropldlindolo[2,1-a][2]benzazepine-1a(2H)-carboxylic acid, 8-cyclohexyl-5-

20 {i[(dimethylamino)sulfonyl]lamine]earbonyl]-1,12b-dihydro-11-methoxy- (40 mg,
0.0725 mmol) in DMSO (1.0 mL), TBTU (35 mg, 0.109 mmol) and DIPEA (0.076
mL, 0.435 mmol) were addcd._ The reaction mixture was stirred at 1. for 15 min.
The mixture from the preparation of benzyl 3,8-diazabicyclo[3.2.1]octane-3-
carboxylate described above was then added and the reaction was stirred at rt

25 overnight. It was then concentrated and the residue was purified by preparative

reverse phase HPLC to give the product as a light yellow solid, (12.5 mg, 20% yicid).
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15Retention tine: 2.030 mn; me 549 (MF1'). 111 NMR

(400 MHz, CDCI 3): The product was observed to exist as
WORTE68BdNverti ng rotamers, as evi denced frond§HES2007/068209

conmpound' s NVR spectrum Internedlate 27 20

3,8-Di azabicycl o[ 3.2.1:1 oct ane,

3-inethyl-8-(phenylnethyl)-. Cis-1-Benzy

2, 5- bis(chloronethyl)pyrrolidine hydrochl ori de (37,5

at O DR RERR G583 03K 8 ukiatdn M PSR Sty

( 9@0rtn) 0 |1 l‘i Ha 131neck (f, L5. 84)]&}1215?)(]13 tOoirt H | 28K (nf, iOt8det) 2.85 (m,

thaanerar s ahetder Faa aldpeh AR v 1 s

C, JNaHE8z,(09% 19)4.93 -14. T0(n), 3VIB)8£ %otdedﬁzoandmhes.m (m, 0.84 H)

Sead Hadel End 191 P Ad 50 P16l 62 e UR D bR

an 7agdid i on 7fannels (was Hah iy xedsakopin heocendensery. To
the addition funnel was added 48 nL of 5 40% aqueous
MeNH2 (0.55 nol) in 850 nL of CH3CN, and this sol ution
was added dropw se (rate ofixagdidi on mai nt ai ned
between 10-15 m/min). The addition was conplete after
75 mn, at which point the reaction was cooled to rt.,
the solids filtered off amd the solvent concentrated
to -800 nL. The rewxcihon fvas pdured into Et OAc (800
m.) and washed w,l N 'Na x 100 nL). The aqueous
phase was re- 10eXtfracted wi-th B@Ac (2 x 100 ), the

concentrated. The respl tfng resifdué was introduced on
to silica gel (620g)-pd s -~--Nmnt'—- 8% MeOH 0. 4%
Cone. NH4014 in CHCL39(H6 L ; g—PMacti ons were
collected from2 L to 4 L. on yielded 8.76
as a brown oil. 1H
NVR (400 MHz, CDC13) 6 ppm 1.79 51.87 (m 2 H
101.92- 1.99 (m 2 FD 2.23 (s, 3 2.27 - 2.37 (m 2 H)
2.54 - 2.63 (n1 2 3.10 (s, 2 H 3.52 (s, 2 14) 7.20

7.26 (m t .36 - 7,42
(m 2 i h’@éﬁ 2 Sy <A 2Tl Kb ild- 5 S0t
/ O [?—f/ﬁ'm@% f(.rgfgloy@m)m%amn%?('(/?i NEQJ]L]/ 1 Z%Q%@){'JZ(Q] {. 0. 1% TFA

e = m n,
Gr a@ﬁffémaﬂf)ﬁ@f?é«’i zﬂdfwﬁ? ]~ Paul%i ’%’Mﬁ%@m Ba(g{ Ty %P%ﬁ

Iﬁphgﬂigmnﬁ%ﬂ lvH'p} glp) Z'QLEL miglona)f aglcl@moﬁg@ﬂ@ol =

hl addltlona
6. 1ig ush7ont )Ueﬂtjl«ﬁ?iéh‘tdilwghw Sopelabexgt>f rom t he col um

l(_;ﬁﬂ%iBgt'f}?lamlnoas'dkfNMﬁﬁalnmo?(Qﬁ‘lﬂnqlﬂlﬁfn1-2bn|dmy@for—rﬁdh1@ﬁ1§x}2@d\lng,

0.0725 mmol) in DMSO (1.0 mL), TBTU (35 mg, 0.109 mmotl) and DIPEA (0.076
mlL, 0.435 mmol} were added. The reaction mixture was stirred at rt for 15 min. The

20 mixture from the preparation of benzyl 3,8-diazabicyclof3.2. 1 Joctane-3-carboxylate
was then added and the reaction was stirred at rt. overnight, It resultant mixture was
then concentrated in-vacuo and the residue was purified by preparative reverse phase
HPLC to give the product as a light yellow solid, (42 mg, 74% yield). MS m/z
7RO(MH "), Retention time; 3.070 min. 1H NMR (500 MHz, McOD) & ppm 0.14 (m,

25 022 H)1.06-2.20(m, 15.78 H) 2.51 (m, 0.22 H) 2.58 - 3.23 (m, 9.78 H) 3.54 - 4.07
(m, 6.78 H) 4.16 (d, ]=14.65 Hz, 0.22 H) 4.31 - 4.59 (m, br, 1 H) 4.96 (m, 0.22 H)
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25* 2HC 3, 8-Di azabi cycl o[ 3. 2. 1l oct ane,
3-net hyl -, di hydrochl ori de.
Nbenzyl bi cyc] odi ami ne, (14.22g, 65.7
‘”@?@ﬁéﬁ%éd in 650mL of nethanol and 17ml of 12%?@b%%%@&mﬂm
hydrochl oric acid was added. The sol uti on was placed
in a 2L 30Parr bottle under nitrogen and 3, 66g of 20%
pal | adi um hydr oxi de on carbon added to the reaction.
The m xture was placed on a Parr shaker under 60psig
of hy@rdg@mnﬁbWS&qh@ar§07ﬁme1HeaﬂﬁKQm s HE,Wdpddh 7.21 (s, 0.78

T8 2B s R R SR Foh 7 SRk B 2T R T 2B

nethanol di ssolved in 90 parts by vol une of

chl oroform. The reaction s filtered through a plug
of ceilite, which 5was thed*fPRA%d8 sequentially with
wat er and net hanol. The conbined filtrates were
concentrated in vacuuo and met hanol and benzene added

until a honobgenous sol ution obt ai ned. 75ni, of

2. 0M hydrochloric acid i nHt ¥I %}her was t hen
added. Vol atiles were renoved frogfithe product

sol ution in vacuuo. pale yello olid was eventual |y

obt ai ned by repeated iaze roplng of water fromthe

pr oduct 10sol ut i on~ iR a1t hb benzene m xture.
The solid product, B-Réthy OMe

di azabi cycl o[ 3. 2. 1] oct ane waS dAied Tn vacuuo
overnight to obtain I 1.98g (919 ~pf a hygroscopic
solid. The product was renoved mthe flask and
bottled in a glove bag under nitrogen due to its
hygroscopi ¢ nature. 1H NVR (500 MHz, DMSO- D6) ppn11 96

-3. 42161?(1(8}]({)1(})_[%6/2 }_ﬁgﬁo[%g (%)J2‘Z§()n§az§[gn1( g car},\;{%ﬁmug% ﬁi’tcéigiﬁ éex)"P Ja-

1- 1208-dézdblcy 6/55:[ ? 21 ey i- 89 82-b0si1)-A- [fdn)w(ﬂ.ﬂmﬂﬂao{sSif()nhfij il ])a 2,12b-

B P ebiard oS A, G Siion O B Bighyy P Tt >

| nt enbRgliatas, @@86&@0@%12@[ (dnncthyiammo)su fonyl ]ammo]calbonyl]

pheﬁj pﬁ@?{}&g? %@qué)ﬁ%p[%op d mdolof 2,1- aﬁ%]sfalellaz%ze%ml 1a(2H)-

(ph QI]Mhﬂﬁgfi]-y bhm@hﬁcﬂ@li GQQQB{Q}/&L Cd,éﬁ’>23n hd19 el B Banol/cthyl acctate
Tr| 5nn0|) was added to

Ilrfgﬂl%s I%’ /‘bg‘&m?ﬁ%b‘lﬂ]l (598‘ E)‘r"ésy% - 311z rctenpaEe was

52 anﬁ:d uBd A’Zillym%%l) ath0s %@1&1}(}%@@1’6’(&“ BRMYure then filtered
chl or of ormat e g m., 10. 363 nmpl ) was added

dr offipue cglfte.ge awd"il'e HY' Wde%\%itwamﬁthaaomléi e astdty g at

0C tQfbifedxiiBhites /08 Qosﬁ‘:lch@é{\ﬁﬂotggzcwlﬁbadat Ksta yeBB solid, (275 mg
stirring was continued for 3°days. The reaction

m xPiieyoBsMEHen ttudad heletontion st 2P8hmen. HENYT (560 MHz,
W t T ¢
Lo S5 Bl OO TR o S0 P B0 oy 10299

2@onCeritd Hp 202 t04§ithe. 8 (6,0l D) £8%- 3.K9 ¢k, 00} 3.65(d e 5.26 Hz,

cru ct 0 [ I h

< Sggligezgﬂ“( 74 }293 5906 6 1S I E Bla MBS NERS (1 1 1y 519
(d, J=13.71 Hz, 0.8 H) 6.99 - 7.11 (m, 1 H) 7.19 (s, 0.2 H) 7.23 (s, 0.8 F) 7.32 - 7.40
(m, 1 H) 7.59 (d, 1=8.24 Hz, 0.8 H) 7.63 (d, J=8.24 Hz, 0.2 H) 7.89 - 7.96 (n, 1 H)
7.98 (s, 0.8 H) 8.09 (s, 0.2 H).
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10

20

25

di chl oroet hane (2nmL) and TFA (0.5 nlL) was added. The
reaction mxture was stirred at rt. for 2 hr. The
SHINA&ePB2and TFA were then evaporated to glvePﬁnﬁﬁ%WUW@ﬂU
of the two title conpounds as a colorless thick oi
S5Internediate 31 General procedure for making

sul fonam des. A m xture of acid (1 equiv) and

10car bonyl di i m dazole (1.5 equiv) in an. THF was
heated at 50C for 30 mn wed to cool to rt.
Then 1 equiv of either suﬁ?gW?géq(R = NR2) or

sul fonam de (R = al kyl or aryl) and DBU (2 equiv) were
added consecutively. The resultant m xture was stirred
at rt overnight. After _asidic//agueous wor kup, isol ated
crude product was purifie& regy HPLC to afford the
title internedi ates. 15 Internedfate 32 20Cener a
procedure for making,acids. " esters hydrol yzed
using I N NaCH |n\IHFUNb0H pdi ate 33

Creloprop{djindolof2,1-a] [2]berzazepine-S-carboxamide, 8-cyclohexyl-N-
[(dimethvlamino)sulfonyl]-1 (t-[ (3-ethyl-3,8-diazabicyclof3.2. 1 ]oct-8-yl) carbonyl] -
1,1a,2,12b-tetrahydro- 1 1-methoxy-, (+/-)-. To a solution of (+/-)
cycloprop[djindoto[2,1-al[2])benzazepine-5-carboxamide, 8-cyclohexyl-N-
[(dimethylamino)sulfonyl]-1,1a,2,12b-tetrahydro-11-methoxy-1a-{3,8-
diazabicyclo{3.2.1]oct-8-yDcarbonyl]- (30 mg, 0.0465 mmol) in methanol (2 mL),
acetaldehyde (0.013 mg, 0.232 mmol), ZnCl, (19 mg, 0.14 mmol) and Na(CN)BH;
(8.8 mg, 0.14 mmo!} were added. The resuftant mixture was stirred at rt overnigh,
during which time a precipitate formed. This solid was removed by filtration, and the
filtrate concentrated under vacuum. The residue was then purified by preparative
reverse phase HPLC to provide the TFA salt of the title compound as a light yellow
solid, (35 mg, 96% yield). MS m/z 674 (MH"), Retention time: 3.013 min. 1H NMR
(500 Mz, MecOD) & ppm 0.22 (m, 0.16 H) 1.09 - 2.29 (m, 18.84 1) 2.59 (m, 0.16 H)
2.70 (m, 0.84 H) 2.86 (m, 0.16 H) 2.97 - 3.03 (m, 5.88 H)3.03 (s, 0.96 H) 3.11 - 3.81
(m, 7H)3.92(s,2.52 H) 3.93 (s, 0.48 H) 4.22 (d, J=14.95 Hz, 0.16 H) 4.39 (s, br,
0.84 H) 4.60 - 4.85 (m, 1.16 H) 5.20 (d, J=14.64 Hz, 0.84 H) 7.01 - 7.09 (m, | H}
7.20(d,J=2.75 Hz, 0.16 H) 7.22 (d, J=2.44 Hz, 0.84 H) 7.33 - 7.38 (m, 1 H) 7.59 (dd,
J=8.39, 1.37 Hz, 0.84 H) 7.63 (dd, J=8.55, 1.53 Hz, 0.16 H) 7.90 - 7.96 (m, 1 H) 8.02
(s, 0.84 H) 8.09 (s, 0.16 H).



5Neat CDI (0.049 g, 0.302 mmol) was added to stirred
solution of the acid (0.092 g, 0.200 mmol) in TI-1F (I
w8hdoranghsthe m xture was heated at 50 C for 30pgiRsai9doss2o0
then allowed to cool to rt. Then
N-cycl opr opyl - N- et hyl sul fam de (0.0451 g, 0.300 mol)
and DBU (0.060 m, 0.400 nmol) were added
consecutively. The m xture sonicated for 1-2 hand then
stirred overnight at rt. Reaction was quenched 10w th
Me01-1 (0.5 nil) and then dekdpkiled with I N HO and
extracted with Et0OAc (2X25 nL), washed wth water,
brine and dried (Na2SO4). Crude product (0.123 g) was
purified by silica gel Lp&Sh chr omat ogr aphy (5% MeOH
in DCM to afford the e product The product as
a off-white soIid(O.lOlgS ~n15int ernedi ate 34 OH
IN NaOH (2 L, 2.000 mml) was adbed to stirred
solution of the net hycb 20est er '4 8 g, 0.166 nmol)
in TI1IF-MeOfi under mdtrége xture was stirred
at rt for 2 h and tWelNaci okl (3 ),
extracted with EtOAé (2X25 with water,
brine and dried (MgSOH4). Evapor
the acid as an off-white solid 942 g, 98% . LC Me:
me 578 (MHO. LC/ MS nethod: Sta B: 0, Final % B:
100; Gradient tine: 3 min; Stop time: 4 mn; Flow
rate: 4 m/mn; Wavelenth: 220; Solvent A: 10% MeOH /
90% ;-|20 Ly c@opl%[ﬂ?jzhcﬁd!&[o ] Qﬂﬁéf?lbéfﬁaz@ﬁﬂndﬁ -coloxentic, B-c308exyi-N-
H20 90%, Me014 % Tr uor o :
XBr { QG B 6o/ ol 250 et e sl s o
(1. 3Riiein:hdk, <m&@bmw5[3a;ﬂqw HF 05917 L @+/t)he'r($9hﬂ1§tl(ﬂfbf(+/-
of CSl 10(1[ ml_ ﬁ of CH2C12 (10 m.% at 0 C
The ) G&HET SR S de ol # ?ﬁb%@tweﬁr@aﬁ%@mdg frevgtongryEN- o
sol wlm Jogﬁaggbmtmlmn@m%hmm@ l(llne'iﬁo C21|21,a (ié 13
Was d&dﬁwcm%i\]ogte&yﬁw@ogé% P @ igel- P@@c’?ﬁ“@lﬁ ”h*i“‘)’(‘{]%ﬂoé(?v%%)
sti ﬁ&&@lcf(@l')lozmﬁ ®f4 hmbh) adDEnEILACTHOD 1 XhYF §cBEded. The

diluted wt
reaction mlxiuzc was heated at 50°C for 1 hr. Then Na{CN)BH; (8.8 mg, 0.14 mmol)

was added, and the reaction was maintained at 50 °C overnight, during which time a
precipitate formed. This material was removed by filtration, and the filtrate was then

15 concentrated m-vacuo. The resultant residue was then purified by Preparative HPLC
column to give the TFA salt of the title compound as a light yellow solid, (35 mg,
94% yield). MS m/z 688 (MH™), Retention time: 3.011 min. 1H NMR {500 MHz,
MeOD) & ppm 0.21 (m, 0.19 H} 1.11 - 2.24 (m, 21 .81 H) 2.58 {m, 0.19 H) 2.72 (im,
0.81 H) 2.85 (m, 0.19 H)2.93 - 3.03 (m, 5.67 H) 3.03 (s, 1.14 H) 3.14 - 3.73 (m, 6 H)

200 3.91(s,243H)3.93(s,057H)4.22 (d, ]=14.95 Hz, 0.19 H) 4.39 (s, br, 0.81 H)
4.58 - 4.80 (m, br, 1 Hy4.84 (m, 0.19 H) 5.19 (d, J=15.26 Hz, 0.81 H) 6.99 - 7.09 (m,
1 H)7.20(d, ]=2.44 Hz, 0.19 H) 7.23 (d, }=2.44 Hz, 0.81 H) 7.31 - 7.39 (m, 1 H)
7.58 (d, J=8.55 Hz, 0.81 H) 7.63 (d, J=8.55 Hz, 0.19 H) 7.93 (d, J=8.24 Hz, 1 H) 8.01
(s, 0.81 H) &.11 {s,0.19 H).
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Et OAc and washed with cold IN HCl, brine, dried

MySH), renoved the sol vent 15and the residue

(

WO BUVI186983 by Bi ot age 40M col unm ( Et OAc- MeOH PC1/0S2007/068209
(90-10)/ hexane 5% to 100% to afford the product as a
colorless gel (2.3 g, 6599 IH NWVR (400 Mz,

CHLOROFORMd) 3 ppm 1.19 (d, J=6.55 Hz, 6 H 1.49 (s,
9H 2.90 (s, 3 H 4.05-4.26 (m 11-1)7.02 (br. s., 1

).

20Internediate 36 Tq;tL@hk-BuUtyl

N-i sopropyl - N-net hyl sul f anoyl carbamate (2.3 g, 9.12
mmol ) 25was added cold Ha (6 nL, 24.00 nmol) and

solvent to afford th uct as a solid in light tan

stirred at roomterrperature fir 2 h, renoved the

(1.38g, 99% . IH NWR
1.16 (d,./=6.80 Hz, 5 2 72 (s
J=13.53, 6.70 Hz, 1(5I)0443(b..
Internediate 37 5Th§poduct \
fromthe acid (0\2? gN 0 gAm
and DB-U. LCG-Msre

~nCHLOROFORM |) 6 ppm
H 4.16 (dt,
111).

81% was made
] usi ng CDI
moﬁ? MS m z

enti on

(Mt14) 594. H NMR showed corrpo d existed as rotaners

(-4/3). LC M5 nethod: Start % B
Gadient tinme: 3 mn; Stop ti

, Final %B: 100;
mn; Flowrate: 4

m/mn; Wavetent h: 220; Solvent A: 10% MeOH / 90% H20
[ 0.1% Trifluoroacetic Acid; 10Sol vent B: 10%1,0 /90%

I\/EOH / i 2 B .C- [{le) Z . & ., ;‘f’l') ﬁ‘” r 7
SX 50 mn%é%i@ E)-}?][; {Z ]lr br‘régg?glfcgj{[%( ﬁ%‘é&(ﬂ LGO(I'(MMC %Br 4 QQ:F?)I 80 14-

he aci'd

( 0./22Gyclemolyy inersylirddelifabicrdd{8. 2ede - J(U@ad)ssvflgf\f- 0. 435
mﬂn}lg)m?}%?yj{);gm'\?%,}v ]T{iﬁj: {’ Jéergt]'ﬁ’h clﬂ;h?] ﬁ%gz’hgx;.\’\@$/ 3- sehatedtion

etention tine

3. aﬁemmyc m@onﬁtihn@dwzm)] (2880 gDl vBCatbe e, Braglohosy -
0, Flmahyld/rqnmo)su Ifonyl)-1,1a,2,12b-tctrahydro-11-methoxy-la-(3,8-

10

20

25

diazabicyclof3.2.1]oct-8-ylcarbonyl]- (20 mg, 0.031 mmol) in methanol (2 mL),
cycloporpanccarboxaldehyde (0.007 mg, 0.093 mmol), ZnCl; (12.7 mg, 0.093 mmol)
and Na(CN)BH; (5.8 mg, 0.093 mmol) were added. The mixture was stirred at 1t. for
2 hr, after which an insoluble solid was removed by filtration. The filtrate was
concentrated in-vacuo, and the resultant residue purified by preparative reverse phase
HPLC to give the TFA salt of the title compound as light yellow solid,(10 mg, 40%
yield). MS m/z 700 (MH"), Retention time: 3.033 min. 1H NMR (500 MHz, McOD})
& ppm 0.21 (m, 0.18 H) 0.47 (s, br, 2 H) 0.69 - 0.85 (m, 2 1) 0.93 - 2.29 (m, 16.82 1)
2.58 (m, 0.18 1) 2.71 (m, 0.82 H) 2.86 {m, 0.18 H) 2.94 - 3.80 (m, 13.82 H} 3.91 (s,
2.46 H) 3.93 (s, 0.54 H) 4.23 (d, J=14.95 Hz, 0.18 H) 4.41 (s, br, 0.82 1) 4.61 - 4.79
(m, 1 F)4.98 (m, 0.18 1) 5.19 (d, J=14.35 Hz, 0.82 1) 7.01 - 7.09 {m, 1 H) 7.19 (d,
J=2.75 Hz, 0.18 H) 7.22 (d, J=2.44 Hz, 0.82 H) 7.32 - 7.39 (m, | H) 7.58 (d, ]=8.24
Hz, 0.82 1) 7.63 (d, }=8.24 Hz, 0.1&8 H) 7.90 - 7.96 (m, 1 H) 8.02 (5, 0.82 H) 8.09 (s,
0.18 H). '
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2013: 100; G adient tinme: 3 min; Stop tinme: 4 mn;
Flow rate: 4 ml/mn; Wavel enth: 220; Solvent A: 10%
%4-120 / 0.1% Trifluoroacetic Acid
\ngQq%ég%%Zo / 90% Me014 / O. 1@6Tr|fluoroacet|c'kbgg%WM$ﬂw
Colum: XBridg,e 4.6 x 50 mm S5. 1H NWMR exi st ed
rotoners (-1/2). The major isoner: 114 NVR (400 MHz,
CHLOROFORMd) 8 ppm 0.41 (t,1=6.30 Hz, 1 H) 1.08 -
2.15 (m 17 F1) 2.63 - 2280 (m 1 H 2.84 - 2.96 (m 1
3.04 (s, 3 FI) 3.84 (s, BZampled403 (d, 1=14.86 Hz, 1
H 4.22 -4.41 (in, | H 5.35 (d,1=15.11 Hz, 1 H) 6.86
(dd, 1=8.44, 2.39 Hz, 1 FI') 6.98 (d, 1=2.27 Hz, |
7.20 (d,./=8.56 FE 1 FI)07 67 (d 1=8.31 Hz, 1 11)
7.81 -7.89 (m 5l wngl 10Gener al
procedure for naklng an1de *%’ Nso e exanples. Acid
derivatives (1 equiv) were conbi #0 wi t h correspondi ng

anmne (1.2 equiv), taithylanlne 2L 3 equiv) and TI3TU

(1.3 equiv) in anh. and st rt for 1-2 h
until conpl etion oFnt any oe | sol at ed crude
products were purlflea by Bwﬁvide t he
desired am des. 15 Exanpl e Cycl oprop[ d]
i ndol o[ 2, 1-4 1 benzazepi ne-5-cat
8- cycl ohexyl - N20[ (di m et hyl am
i no)sul fbnyl1-1, 1a, 2, 12b-terraloyiro- | | -methary-

al (3-net hyl -3, 8- diazabicyclo[3 2.11

B pen {0t BOd L TR s e o B o
of @paljerciptl. dploopl-diimbtol G2 thoadly 2NVYelmangpine)sulonyl/-

a( 2]1]1)61 2067 pcg l :;;%—ﬁ m(g}’z%\vu &y@o]o{;}g ‘bilssli“% 0.0465 mmol) and

E(di het'hyl am oy Sul's
1 120P A ml@i?ﬁon]lfﬂ métrho(xlywc:(CSIdeigo d@olﬁ&ﬁﬁ)fﬁmic)&lmﬂ r@3 BMSO

(2 9Bt -l RS BT VB S5t 8 s L8

ldl hydciomiop (d@‘:lndi&o B, -8 2WePhaephab carbd:Gmide, 8-cyclohexyl-N-
[(dimethylamino)sulfonyl]-1,14,2,12b-tetrahydro-1 I -methoxy-1la-(3,8-
diazabicyclo{3.2.1]oct-8-yl)carbonyl]- (20 mg, 0.031 mmol) was then added and the
reaction was stirred at rt overnight. It was then concentrated, and the residue was
purified by Preparative HPLC column to provide the title compound as a light yellow

15 solid, (7 mg, 33% yield). MS m/z 688 (MH "), Retention time: 3.278 min. 11 NMR
(500 MHz, MeOD) & ppm 0.18 (m, 0.2 H) 1.07 - 2.27 (m, 18.8 H) 2.55 (m, 0.2 H)
272 (m, 0.8 H) 2.86 (m, 0.2 H) 2.95 - 3.08 {m, 6.8 H) 3.15 - 3.78 (m, S H) 3.91 (s,
24H)3.93(s,06H)4.05-429(m, 1 1) 4.40-4.59 (m, 1 H)4.93 (m, 0.2 H) 5.16
(m, 0.8 H) 6.99 - 7.10 (m, 1 H) 7.19 (m, 0.2 H) 7.23 (d, J=2.14 Hz, 0.8 H) 7.30 - 7.41

20 (m, 1 H)7.59(d, J=8.85 Hz, 0.8 H} 7.64 (d, J=8.24 Hz, 0.2 H) 7.86 - 8.06 (m, 1.8 H)
8.13 (5, 0.2 H).
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Morrisville, PA 19067-36201. (27.1 ng, 0. 136 mmol)

was then added and the reaction m xture was stirred at
WORPOHI83 hr. It was then concentrated and t hBCHESIR{{R8209

was purified by preparative reverse phase HPLC to give

the final product as a yellow solid, (32 ng, 46%

yield). Msin/z 660(MHl), Retention tinme: 2.445 mn 1H

NVR 10(300 MHz, MeOD) 6 ppm 0.20 (m 0.23 Fp 1.11

-2.25 (in, 15.77 11) 2.58 423 11) 2.69 (m 0.77

H 2.75 -3.11 (in, 10 Fl) gﬁ%gglé.w (in, 5 H 3.91

(s, 2.31 H 3.92 (s, O. 69 H 4.15 -4.37 (m 1 H) 4.68

(in ,br, 1 El) 4.94- (n1 0.23 1-1) 5.16 (d,
J=15.00 Hz, 0.77 H 9 (m 1H 7.18 (d,
J=2.56 Hz, 0.23 1- 1) Ft 0.77 H 7.33 (d,
J=8.41 Hz, 0.77 H 7. 35 ( .42)Ft 0.23 11) 7.57
(dd, 1=8.42, 151.46 Hz, 62 (dd, 1=8.78, 1.46
Hz, 0.23 11) 7.91 (d, JO 8. 42 .77 FI) 7.93 (d,
J=8.42 Hz, 0.23 l&)tﬁﬁg II) 8.07 (s, 0.23
11). Exanple 2 20N

3, 8-Di azablcyclo[3|2 Jactap yl'i'c acid,
3-1-1- 8-cycl ohexyl -

ff(dinethylanino)sulIonylianin' ar bonyl k

1,121)-di hydro-11- net hoxycycl &
benzazepin- | a(2H)-ylicarbonylr, I, /-
25di et hyl et hyl ester, (+/-)-. TBTU (131 nmg,

O 408%2[()]@‘9}?[ LJP%EEQ(Z(]OQJ%%?X)} zﬂi‘tfpmgi 538 MHFM:)@V&@E;%%@Q&@
Cyc{l(c@rpfféﬁ{ndr]np,h@yﬁm}j{] 2, &g?a]%[)m@n@’}agzélpqnﬁéoxy-]a -[{3-(2-pyridinyi)-

| a
1 f%%')hf{%@{(??%%@l r% 0?&3 P{Fgﬁ[;ﬁ?{ g%rdglgtﬁi/ awave lcja_cztlbo_n C!J]ilhf?y

dr ¢+ Aleymphokdind¢laB0 tri@}bcmv@mlllmwyoowmld)w@@y(:mh@yhﬁ) .

Thggd’ir%%?%llcn?ﬂmg] f?@%@y%ﬁé&t c&%hg'g afl 1111%%%)8)’ 1‘%@ 4 08
MMnnhyuMa&kthén<Edﬁ@@mandwﬁhéMBngadBﬂonmﬁ)?ﬁﬂﬂehwaérm*2
tSthlélrug % : gé é) s\tg\%gyc%gll?) 1(?;? 111 do)lgtiop\fl\@{zs OtShngp 4 11%15} :%Equw?oqglc

araflve r
HPL&otnas, QJ()VEMnhE} cﬁ]kimiﬁorpmn}dldﬂic (@80@ml.j (ghi2 Iymbl) oxte added

G T SN o e ST
ppnmnd 4k 4 &(chﬁh; miktidD wil) thtn O&itddmat 70°C2D aldpil dath dverniZh8hEem
15_244g58;g|2)z( H&fl% crﬁgltq_ﬂc?ﬁ&ig:encuﬂiﬁcg arj_(gth(, Rﬁ\l% %.m. Hjl :ﬁfH%ﬁA' 6
( dCi)tcplm&v@QJ’[ ? oaﬁmHZto il e ﬂf;ﬂ-?&lt((ﬂdhclﬁlz C&rﬂptb‘dﬂl,d d@dlZ&fﬂvl)hitc
. 7 %Qb ((?r? I% V_DS"/ @é) MSBmG(g'%@ﬁl‘VllIl) -ﬁgtcpf)lorstmi(? %@8 HU“ éi NMR
1- 1500 XBMRLODT § ppm 0.25 (m, 0.2 H) 1.11 - 2.23 (m, 15.8 H) 2.60 (m, 0.2 H)
2.76 (m, 0.8 H} 2.79 - 3.10 (m, 7 H) 3.13 - 4.00 (m, § H) 4.27 (d, J=15.26 Hz, 0.2 H)
20 4.46 (s, br, 0.8 H) 4.63 - 4,81 (m, 1 H) 4.99 (m, 0.2 H) 5.26 (d, J=15.26 Hz, 0.8 H)
7.02-7.16 (m, 2 H) 7.20 - 7.27 (m, 1 H) 7.32 - 7.6% (m, 3 H) 7.77 (d, J=7.93 Hz, 0.2

H) 7.85-8.18 {m, 3.8 H).
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15 Cycloprop Idlindolo 12,1-4 [2]
benzazepi ne- 5- car boxam de, 8-cycl ohexyl- 1
zabi cycl o

‘V6§§nﬁ%§%g 3-yl carbonyl)-N-M mathylamno)sullanTmsmgmtm{)9
1 a, 2,12b- 20tetrahydro-11-inethoxy-, (+1)-. TFA (2
nm.) was added to a solution of (+/-) 3, 8-
di azabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl i c aci d,
3- R8-cycl ohexyl -
[[[ (di met hyl anmi no) sul f onyl JEaminp]léar bonyl ] - 1, 12b- di hyd
ro-11-
nethoxycycloprop[d]indolo[2,1-a][2]benzazepin-1a(2FD-y
l'icarbonylr, 1,1- dinethyhg£ ester (98 ngy, 0.131
mol ) in 1, 2-dichl oroetha m.). The reaction
25mi xture was stirred at rt. Met=2 hr. It was then
concentrated to give the desi reroduct as a browni sh
col ored solid, (1004Ug 100% yield). Ms m 646( ML-11),
Retention tine: 1y 00 MHz, MeOD) 6

ppm 0.24 (m 0.28] F1H 1. : 2.23 (m
15.22 H 2.57 (m 0.28 H) : 4¥ff;} 81 -
H 3.67 (d J= 15 87
93 (s, 0.84 3.90 -

3.09 (m 8 H 3.30 - 3.40 (m

Hz, 0.72 H) 3.91 (s, 2.16 1-

4.27 (m 4.28 H) 4.88 -4.91 (n~0.28 14) 5.11 (d,
J=15.56 Hz, O725EI) 700- 709(m 1 11) 7.19 (d,
1=2.75 Hz, 5 14 Hz, 0.72 11) 7.34
bd, J=8. @W’%C’P[Eﬂ”}'@’f#i)’ af %beffe@f’mqés’aé@w&fdee‘? czsfow)xvf -N-
7. 5?{6;"(}9&%})]&1177%0)5!5}0}1}%53(@2]23)96{7(2%&'% e /8,3711(21911 -3 g 8 39,

7 ggz(zgqﬁzmqloi&%y ogl- &-@l)(((gbo;@{]gfgi(p{a.ﬁwinm}dnﬁr@ 4(+/ }
Cycloprarh [‘éh;h&%b 421 1;@11/432&[%}10 1a(2H%ca1b0xy11c acid, 8-cyciohexyl-5-

benzaze I ne- earboxa

i &U[Gdnmﬁlw ﬂmlﬁ?@‘)lﬁqylb!ﬂ@lwghal:bm]yl’al 221&(112511@éﬂ1(ﬁ?¢3}ﬂﬂ@ﬂ@x)/)
O”E‘Ubg (ﬁ? ony &E@hmfo?v %uﬁmn%ﬂiﬁf?' ﬁé{ ¢h9[3:2 e, } 2qmton

a solution of
cychdjsd @pfﬂ a4 rqadednop &, stirred ﬁlz[lcb@n zandpi Heusit camboranmaghes after

8 C - N dyarg_

i oSSl KR TSPy eyt DopMgb yes added ey G o

) subfcpaiy3]2-1loctanc 22 bcBloridhil dfrog, DI9Smed iipXYhe r¢ddomgas stirred
0. OZijl'omér)lpcﬁ'art]urg%wﬂe?g%!tro{ggu mﬁi)o.%phcre for 17 hours and then poured in to

15 100ml of water. The aqueous mixture was extracted with ethyl acetate. The organic

extract was washed twice with water, then brine and dricd over magnesium sulfate.
Removal of volatiles in vacuuo gave 615mg of crude product which was adsorbed
onto 1.5g of silica gel and chromatographed on 18g of silica gel eluting with 3%
methanol in dichloromethane. The pure product fractions combined and volatiles
20 removed in vacuuo to yield 216mg (37%) of a ncarly colorless amorphous solid. 1H
NMR (500 MHz, CHLOROFORM-I)) & ppm 0.27 {t, J=5.80 Hz, 0.4 H) 1.14 - 1.30
(m, 2.9H) 1.30 - 1.48 (m, 3.7 H) 1.57 (d, J=15.26 Hz, 2.3 H) 1.63 - 1.87 (m, 11.2 H)
1.85-220(m, 8.4 H)230 (5, 1.3H) 230 (s, 09 H)2.69 (s, 1.2 H)2.79 (s, 1.2 H)
2.85-3.01 (m, 1.9 H) 3.0t - 3.11 (m, 6.0 H) 3.25 - 3.51 (m, 1.8 I1) 3.59 (d, }=15.26
25  Hz, 1.2 H)4.14 (d, J=14.95 Hz, 0.4 H) 4.40 (s, 0.9 H) 4.75 (d, J=13.73 Hz, 0.4 1)
507-521(m, 28 H)6.92-7.11 (m, 1.5 H) 7.21 (d, J=2.75 Mz, 1.0 H) 7.27 - 7.49
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20par af or mal dehyde (6.4 ng, 0.213 nmol), ZnCl2 (29 ny,

0.213 mmol ) and Na(CN)B1-13 (13.4 ng, 0.213 I%¥mere )
WO 23698 he resul tant m xture was heated at 6UQ/FR0l7/065209

2hr, and then cooled to rt. The solid present was

renoved by filtration, and the filtrate was

concentrated under vacuum and the residue purified by

preparative reverse phase HPLC to give the title

0“(/}30’?10@1)@55%% 'JL@bi 11)156 4 H)N7 Q@Eﬂr e4 0k, Bgiﬂz(ﬁﬂnﬁwr 8.03

1eld ef ention time:

n1ﬁm Qiﬁ)NﬁRﬁ(QGGDMH?(%Mbb ) 6 ppm0.21 (m 0.3 FD
1.13 (m 0.3 H 1.18 -2.22 (m 15.4 1-1) 2.58 (m 0.3
FI) 2268 Om0.7 H 2.76 - 3.11 (m 11 H 3.32 - 3.37
(m 1 H) 3.63 (d, J=15.56BzppB.17 H) 3.82 -4.32 (m
573 H 4.88 - 4.92 (m 0.3 H 5.08 (d, J=I5.56 Hz, 0.7
FD 7.00 -7.08 (m 1 H 7.18 (d, J-2.14 Hz, 0.3 H) 7.21
(d, J-2.14 Hz, 0.7 FI) 7.32(¢] J=8.55 Hz, 0.7 H) 7.35
(d, J=8.55 Hz, 0.3H) 7.57 ( =7.93 Hz, 0.7 H 7.62
(dd, J=8.39, 51.37 Hz, 0.3 H) 7N9&Yd, 3=8. 55 Hz, 0.7
H 7.93 -7.99 (m 1 1-1) 8.09 (s,19.3 H). Exanple 5
10 o, 0
6yc|oprop[dI|ndoI0h23} A1
8- cycl ohexyl- N17d|n|ethyl.
2h-| et rahydr o- 11- met hoxy- 1
nmet hyl et hyl ) -3, 8-di azabi tycl of
, (+/-.)-. To a solution of (+
cycl oprop[d]indol o 2, 1-a] [ 2] benZ
8- cycl ohexyl - 1a- ( 3, 8-
15d|azab|cycl 2. lioct-3-yl carbonyl) - dlnethy
o) sul f oﬁ“wazf o/ é{"é”"i@tf aJ{é%f%’ﬁw% 5161” %ﬁfﬁiﬁ&y‘ OEGe

gc;rmm hin )ﬂulﬁﬁrg ga]nf? 2(B. !Eﬂ-&hvd@ﬁ@t%@ﬁox@]]am.? m))fif)’l 38—

100, za@am}’@r}? \%/éfféf -ddded bszWe (7 éérct(( bfﬁ‘%t qmF @11\%\@[2 -
heaf©d,.fl., 80 QVaHNSe, @gﬁjolkﬂflnﬁ} Q8 1&5&151@1111)}%&1}_”@

sol rd” present was renoved tration,
fi |1t hat BEbvteisahedndert acay!- L srabyeyelolig- Qbatniijyltmebonyl J-11-

r egg%gm&%&;j ko ounﬁ%&%mahwc%r fftsnm@,%eofkﬁmcﬁ]sw

e co as ‘a [1ght yellow colored
sohmdQnﬂQQHWQHNGQWMyHéBwLhcwslmnﬂC@8®$NHW)mﬂREﬂ@HFHb@Wd

t( 'moub /S%ﬁ’z_gs lrlﬂ Wélug{] %1:’8‘@&@%@8& %&MB@@@ ac?c@ﬁ cpchgxg 'l.btzon.

2. SlherBaci@ ¢ plddd kdeBa 6drofely atBoghe@ Pribizio e cﬂmltlﬁ)l 03_207/9

| [}fﬁ%ﬂ}l IHZ]y(? Bx@c] }_%cailion%(é%m 9)9 %‘h(: %a tgo ng\%sh]ﬁn Eﬂd@xgl})&g@g_cn at

7 Qzﬁmémlclk g ssie Z&iloo) aBGroom teibpfptuit, Bi76.{ dokhur8=Bic4@iction
7 8\'3‘“ fHZc mxghl:?p}hrm %1(30@%09’[11(& olaa?cégils}}(if n}_gw%fcm()é din
20 vacuuo to yncld 16Img (92%) product as a pale yellow solid. 1H NMR (500 MHz,
DMSO-D6) & ppm 0.01 (1, J=5.34 Hz, 0.3 H) 0.39 (s, 0.3 H) 1.08 - 1.60 (m, 6.6 H)
1.62 - 1.83 (m, 2.9 H) 1.82 - 2.20 (m, 6.31) 2.58 - 2.84 (m, 4.9 H) 2.84 - 2.96 (m, 6.9
H)3.07 - 3.19 (m, 1.0 H) 3.20 - 3.29 (m, 1.6 H)3.34 (s, 10.0H, H20) 3.42 (5, 0.9 H)
3.58 (d, J=14.65 Hz, 0.8 H}4.13 (d, J/=14.95 Hz, 0.4 1) 4.31 - 4.62 (m, 0.8 H) 4.91
25 (d, J=14.95 Hz, 0.3 HY4.98 - 5.21 {m, 0.7 H) 6.85 (t, /=8.55 Hz, 1.1 H} 6.99 (s, 1.0
HY 7.09 - 7.25 (m,1.0 H) 7.62 (d, /=20.14 Hz, 1.0 H) 7.72 - 7.91 (m, 1.0 H) 7.92 -

zepi ne- 5- car boxam de,

&7



Cycloprop [di indol [2, 1 -a] 121

benzazepi ne- 5- car boxam de, 8-cycl ohexyl -
wCeliveishyl ana no)sullenyl J- 1, 1 a, 2 1 2R&TrU82007/068209

torahyd ro- 1 1 -nethoxy- 1 a-[73-177 ethyl -3, 8-

10di azabicyclo [3 .2. 1] oct-8-yl1l) carbonyl] -, ( aR 1

2 bS)- . To a solution of(-)

cycloprop[d]lndolo[z 1-4211benzazepi ne- 1| a( 2H) - car boxyl

ic acid, cl ohexyl- 5-

[1] (8649@15 Hﬁllﬁrﬁ Ry sMP HoHY1q @hi6ilé bRyl 03 (RE= . 68/dz,

ro-h gﬁthoxy (204 ng, 0.37 mmol) in DVSO (8.0 nl),

TBTU (178 ng, 0.555 mmol) and DI PEA (0.39 ni, 2.22

mol ) were added. The reaction m xture was stirred at

rt for 15 mn. Then 3-

15net hyl - 3, 8-di aza- blcyclofgagp%]octane

di hydrochloride (111 ng, 0. 555 mml) was added and

the reaction mxture was stirred at rt for 2 hr. It

was then concentrated and thfe_fesi due was purified by

preparative reverse phase HP gphve a yellow solid

as final TEA salt. (265 ng, 92% yifel d). Average

Specific Rotation: 53,56" Solven <MeOH. ; Wavel engt h

z .60( \41‘+) Ret ent i on

589 nm 50 cmcell, N3 1

time: 3.035 20min. ?Ftl TN\/R ] ROD) S ppm 0. 20
(m 0.23 H 1.11 205 (m . Bome n, 0.23 H)
(m 5 H 3.91 (s, 2.31 H 3.92 0.69 11) 4.15 -4.37
(m 1 H 4.68 (m,br, 1 H 4.94_500 (m 0.23 H 5.16
(d, J-15.00 Hz, 0.77 H 7.00 - 7.09 (in, I H 7.18 (d,
J=256Hz 0.23 H 7.21 (d, J=2,56 Hz, 0.77 H 7.33
(7d57~]( gdé‘)]czf 6)%[9]1;50;’(?2 1 Eigbér@aze m|§_»|) 5 4?%} MCane‘ %‘?’C\fﬁ))hexé]—
1. 4610, 124 ffZGH’HfO?’ ! 91?”(@”"1’\(]1[(8?@’42’&4’-1270)*@V?fz’f]imiéf 3-predy)-3.8-
16d, ([JZL%)!A%:’OWQ ) ﬁm2§ vb’Dm &m% . D Q%Ztlo]ﬂ c?cl(%?o;(@ 'mdglo%z’sl
H) al ternat e procedure or th Sy nt hesi's
Cycldﬁg)]lbé‘ﬁfiﬂ’i‘ﬁdd( ygarpoxylic acid, 8-cyclo hcxyI 5-

al [ﬁl@%ﬂ@%ﬁ%)ﬂﬁfoﬁyﬁﬂﬁﬁ&%ﬂ%ﬁ'@] 1,1 b di 1ydﬁ 11-methoxy- (158 mg

exy & yl'am no) su

1 18 29 rupd), t emetdbly BB diaza-biepelbig ey ¢caal{c(dgmydwphiyndc{§ Sgntg, 829

zabi [ o

(la 'I%ﬁ%/_(g an%})%p}l] ‘ﬂ)‘f}{l ia@mc?f{)) \1“§ 8’&291@% :TE\}"VU 62 gibm())’é lI:II‘lI‘lleOI)o]P DMF
(Bﬁ:wﬂ) op¥ ﬁp{Cd]ﬁDl‘rﬂdUIaoPZZ"(lamajm1ﬁcci by prep HPLC to afford the title

16-)
[ C1 CAPRBER SRy e BRDR Mt hp 28r Sunllp s Aot

o NMmastobMHz M) ;g)m 453 6§omml 6 }@@49 2.53(m, 1 H) 2.55 (s, 3
é - di azabi cycl n%ﬂ
i PR et 1R 85 Y b 2 T e I e AdHy ol HETAHD)
(30@ 4!171-)4 5\@?% apt@@@(%ggrg n(1213) 5@69} J1z8224 M2 1@;15!24 97 Uk, 1
er mn
b 0T 2 R Omeh 7 9 24D ons CHT RS F e NGRS 9 (o
underpN2. The HPLC indicated the

25
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di sappearance of starting material. The solvent in the
sol ution was evaporated to give a foam This was
WOaps88e%ed in Et0Ac (2.5 L), washed with H20 {4T/HS3097/068209
H20/ brine (8:2) (1.5 L), brine (1.5 L), dried over
Na2SO4 and evaporated to give 28.8 g of crude product.
This solid was pooled with 45.4 g of material obtained
fromfive separated 15 reactions to afford a total of
74.2 g of crude product. %%5 pas passed through a pad
of silica gel (E. Merck 2 480 mesh, 1 kg), eluting
with MOH/ CH Cl1, (2.5:97.5). After evaporation, it
gave a foam which was treated w,th Et0Ac and hexane
toturninto a solid. After -diyi at 50 C under
vacuum for 7 h, the GC anaIyS|s dicated it has 1.4%
each of Et0OAc and hexane. After further drying at
61-64 C, the GC 20 aqal(ysmsmm ed it still has
1. 0% of hexane apd ofll_LEt QAC The pr oduct was
di ssol ved in E anqj sI Hwl ) dyi n vacuum
three tines, d at 60 C e’ !
give 68.3 g. ThIS was washed with 0 (900 n.) and
redried at 68C under vacuum for ﬂ 0 give 67.1 ¢
(77% yield) of the conpound of exanple 6. The GC
analysis indicated it has 0.97% of Et20. HPLC
conditions colum: 25 Cadenza CD-Cl18 3 x 250 nm UV
5257 and R 135(919 AL Bhz0zep eSS - KB i D PicRAExvI-
N L BN e {nn% and 80% wss-;z
i 1)l SO0 B TCOREAY b 5 g 7 1o oo
SO'M%}%O,%U W(en ] fﬁ@@)f@l‘t‘ﬁﬁfﬁf))&u&%ﬂf?]%( (R ?16 )&Wﬁﬂoﬂamgl -N-

iral HPLC conditionS col um:

25d(b@n@]@u;—m}rul@yl)ﬁ%@nggylé 8 fiqdéf\%l%/gp@ 22? leoctrieyligpiponyl)-11-
I\/Eg iw'c%yf&t@)s?l%él‘;\@gﬂgd b;ﬁG]Gd[& 'hﬂglo?zo] a]@ﬂbéﬂzﬁbubﬁg%

10VeGbogagide 2@s pripryed mmsmaﬂal T@L@l ﬁutﬂwtttx%c:u@gi @%he rynthesis of

o O Tl b MRebhnloi 3o dh (MithnctB 8. FRIEL -

1. Qbgzalve@H)[ 3.2 Atrat-8-yOadrbehyhor! - @881 k4 5N 05,580, 6

L1308, 58050 28 Sl e i o g -

N )mcn)bmp_ﬁ JinBolblR, 1120 bchz&2pinkt] Z(QI 1)-QarBdx y iT had dbgolobite]-5-
ﬁgﬁ%n q‘gﬂﬁls%%rq%qéo%fgﬂ@ mggzglrbﬁ]%hg ﬂ)dgllh)(/)tllg 1:1' {methoxy)-12-

8 quielehex yhetiH ki EsemMiymam20@ysi f onyMR: (500 MHz, McOD)

bty S S GBI B LA D S8

(I o} 42PS), 3‘! &h, (1) 4.60 S1. asmdnam ﬂboym (namdnwaﬁ) (dd =8.55,

determined froman x- ra tal _structure ob

ed
on AHetl¢RHcahphbis. fz'-<ﬁfP|F"c2 |Jd7 §3Hg, 2 1) 733 -7, 25855 745
oAdOH td @analidys sd heod @l bawi ng salts were prepared:

hydrochl’ori‘de, phosphate, acetate, sulfate, camsyl ate,

sodi um cal cium and magnesi um The hydrochl oride salt

10had the follow ng characteristics. DSC. small, broad

endot herm from 25C to 75C, and potential .

nmel t/ degradati on endothermw th peak at tenperatures

rangi ng between 253 C and 258 C, TGA: Early wei ght

| oss from 25C to 75C rangi ng between 0.003% and 1.5%
25and degradation weight |oss starting at approxi mately

200C. 15Exanple 7 Cycl oprop[d] indolo[2,1-4
[ 2] benzazepi ne-5-car boxam de,
8- cycl ohexyl - N(cycl opropyl sul fi"u0O- , la,2,12b-

f et rahydro- 11- nohoxy- al ( 3- et hyl - 3, 8-

di azabi tycl o[ 3.2.]1100-8-yl karhenyl r, (+/-)-. (+I-)

8- cycl ohexyl- 5-

(cycl opropyl sul f onyl car banoyl) -1, 1a, 2, 12b-t etrahydro-1
1- met hoxycycl oprop[ d] i ndol o] 2, 1-a] [ 2] benzazepi ne-1| a-ca
rboxylic acid (I equiv) was conbined with

3-net hyl - 3, 8-di azabi cycl o[ 3. 2. 1] octane (1.2 equiv),



,J=8.06 Hz, 3 H), 1.18- 1.30 (m 2 H 1.29- 1.48 (m 5
H, 1.48- 1.67 (m 1 H, 51.68 - 1.86 (m 3 H), 1.87 -

Wgn@@,,l(;@szs 14y, 2.11 - 2.40 (m 1 H, 2.42 - gcﬁ,z,ggd%mmg
1°H), 2.67 - 2.88 (m ./=4.78 14z, 1 H), 2.86- 3.02

(m 2 F1), 3.02 - 3.28 (m 2 H), 3.42 - 3.55 (m 1 H),
3,56 - 3.77 (m 2 H, 3.83 - 3.92 (m 3 14), 3.93 -
415 (m 1 Fl), 4.28 - 4.58 (m 1 11), 4.61 -4.99 (m
1=106.26 Hz, 1 F1), 5.04 -5.26 (in, 1 H, 6.90 -7.03
(m 1 H), 7.07 - 7.15 (m E@mpR 2z, 1 H), 7.27 -7.36
(m 1 H, 7.42 -7.6%$ (m 1 H, 107.82 - 7.96 (m
1=8.56 Hz, 1 H, 8.01 -8.1% (in, 1 H). Exanple 8 15
Cycl oprop Nfindolo [2, | ;1nj_ 2]
benzazepi ne- 5-car baranm de, 8 | oheATIl - Nl (cti nmet hyl

amino)sullbnyl - , a, 2, 1 21)-MNe&fahydro- 1

ylic acid, 8- cyclohexyﬁ15

mol ) were added.. The reaction xture was stirred at

sti r(&fﬁﬂoﬁﬁfoﬁltf (25@\’&7[%{1]1 ghh 2 ]|21) rm&y&;t}% RSN L) (a.itfﬁghvl—? 8-

Retention tine: 2. , MeOD) 5

ppm(@e:mla@mlo)galtj_)gyip |1§ -(( i nlc_[ly_lg Sggdz(ahﬁcyc;[gﬁ 84 Jeqy- S sqbemgl)-11-

10 18m!:t‘h}l))xy2) l7pa imb t@nﬁlgdl@yc’%}p‘%ﬁ&ag :ﬂdolﬂzz]@ ﬁgbc%zég%mc— -

( s, @ Eraymac@@ (@@1 Hegbhoh 195101-}|zn EQHE 0H1)L)4ii13319-121ﬂd716n e
11y, " 10 _ X , A
Rl e e

J =2 batprapeingplB4d mider 7 h@Bogen AtogRsifheye (1 abfp). 70hd BeaefonAdixture

(Ei(na nugrq gglbcéfg;z for t%o%gys([%}‘oré[bémg f?}:c?c% tTn'o%gl;]'z? p?(({]df c%mE')ma

15 concentrated. The residue was purified by preparative HPLC (Acetonitrile/H,O with

a TFA buffer) to yield the title compound as a white film. ESI-MS m/e 632 (MH"),
IH NMR (500 MHz, MeOD)dppm 1.13 - 223 (m, 16 H) 248 - 3,11 (m, 9 H) 3.54 -
375(m, 1 H}3.86-3.97 (m, 3 H)4.15-4.37 (m, 1 H)4.62 (s, 1 H) 5.19 (s, 1 H)

7.05 (s, 1 H) 7.16 - 7.24 (m, 1 H) 7.31 - 7.39 (m, 1 H) 7.55 - 7.67 (m, 1 H) 7.88 - 7.97
20 (m,1H)7.99-8.12 (m, | H).

-met hoxy- a-f [3-(phenyl 177 ohyl)i~3,8-di azabicycl
on. 2. Hoo- 8- yIIearKQmﬂ e (+/ ) 1o a solution of
cycloprop[d]lndolqia» @ c
20[R(d|nethylan1no)su|fony| -:onyPT 1, 12b- di hy
dro-11- met hoxy- (40 ng, 0.0725 pho in DMSO (1.0 nl),
TBTU (35 ng, 0.109 mmol ) and DI(O. 076 nL, 0.435

it for 15 min. The mxture fromthe preparation of
benzyl 3,8-diaz cycl ane- 3- car box Iate
Jescr i bell disield a?eé%fﬂfefﬁeirﬂié’ei’é@ﬁﬂzgﬂfa@-érréffwé%t@fff’

and the resi ﬁ y arative reverse
phaéféfzme’%? dﬁvéé’t}’ g b?fbéi’uéff -hs IM Pegliugpem|cgipon (40 me,
sol igthag Gl%z?wﬁ%ddapt@dxbﬁl A of ﬁrk}% b;!l/t@hczyiﬁé ML- 0,

Examples 20-31 were analyzed by the following LC/MS method: Analysis
Conditions: Column: PHENOMENNEX—LUNA 3.0 % 50mm S10; Mobile Phase: (A)
10:90 methanol-water; (B) 90:10 methanol-water; Buffer: 0.1% TFA: Gradient
25 Range: 0-100% B; Gradient Time: 2 min; Flow Rate: 4 mIL/min; Analysis Time: 3
min; Detection: Detector 1: UV at 220 nm; Detector 2: MS (ESIH).
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0 Me 3, 8-Di azabi cycl o[ 3. 2. 1] oct ane- 3-carbwcylic

acid, 8-0-cycl ohexyl-5-

WO AMI7#8€%Y | ami no) sul | onyl i ami ngl carbonyl | -1 , HCT/US2007/068209
2b-di hydro-1 1 - et hoxycycl oprop[d] indolo[2,1-4 [2]
benzazepi n- a(2H) -yl lcarbonyl]-, 15phenyl ni et hyl
ester, (-17-)-. To a solution of

cycl oprop[d]indol of 2, 1-

a] [ 2] benzazepi ne-1a(214) - qgﬁgg%bhlc aci d,

8- cycl ohexyl- 5-

[[[(di met hyl am no) sul f onyl ] am no] car bonyl ] -1, 12b-di hyd
ro-11-nmet hoxy- (40 ng, 0.0725 nmgl) 4y DVSO (1.0 nl),
TBTU (35 ng, 0.109 nmol) and DI PEA7(0.076 nL, 0.435
mol ) were added. The(;eagtlon mxtyfe was stirred at

rt for 15 mn. The 20
benzyl 3, 8-di azaly cyf]g :
t hen added and tlp i o

overnight. It resu tant m xture
i n-vacuo and the residue was pug
reverse phase HPLC to give the p

preparati on of
car boxyl at e was
: ot

vas then concentrated
ed by preparative
guct as a |i ght

yellow solid, (42 mg, 74%yield). M5 mz 780(MH "),
Retention tinme: 3.070 mn. 1H NVR (500 MHz, MeOD) S

SElenm 0. 132/)}% C%(E?(glg%zﬂ JTPmé%p ?Jn%m)&g%%}égca 1%«%9 ]7)% 2'1)2!)2@15(1]}7)@: 0-

. T8 -1kdyhakyL6elmtop [FFHAI 6B, IHg [2]0cr2@zepine-4 ¢ 3ar bozlyh@gc réa’mThc

6. g)}lodu}_gwbs_;)u xﬁ&p q—y If-ﬁjlg%ﬁi% a?

isg%teg %gﬁgé @(l);d /ﬁ%—%tc étion

(s, tirke: 78684)11117 1126460 R4S, 'HINMR 1BD) MISODCIT. 1615 compouhd pas

%“ 0.22 H). Exanple 10

Cyé%%%?%ﬁ%FV&ﬁBSEﬁffng%W%FQdﬁbnzazepthe 5- car boxani de,

108- cycl ohexyl -

| a(3, 8-cliazabicyclo[3.2. 1Joct- 8-yl carbonyl)-N-[(di et

hyl am no)sul I broi Il -1, 1a,
(+/-)-. To a solution of'

d”?ﬁi hydr o- 11- et hoxy- ,

3, 8- dlazablcyclo[S 2. 1] oct ane- 3- 8ar% ylic acid,

8-[[8-cycl ohexyl-5-[[[ (di net hyl am &g

sulfonyl]an1no]ca

rbonyl ] -

1, 12b-di hydro- 11- nethomyc Ioprop d] i ndol o[ 2, 1-a] [ 2] be
nzazepi n-1 a(2H) - b et hyl ester (360
my, 0.462 mmol) h&Hol /let ht Bt atle. ¢20 ni/ 20
m.), 10% Pd on carb n (40 ng) "was\added. e reaction
m xture was 15stirred under a hygfogen at nosphere (1
atm overnight. The m xture then ered through

collie, and the filtrand washed wth net hanol and

et hyl acetate. The conbi ned

fiItrates wer e

GaCenC o e, Bups LS PR 2 A VUL Bl PR B o

2. 9:8:3amm> ﬂ-HnNWBn ((5 @@])}Mbi?d] in
1.12 - 2.29

Veop) /- 6] A pﬁm7ﬂlz@ﬂqe(m( a@ba?u /H)

20(%14 d] 1gp1|o|d):ctgxd§)@n(f'écd by ;)Scl)ﬁﬂPLi 613;1 1(@&0(&1112111%0 Ié /b@%%mm as

3. 429b(f1(“@ sobd Hc/B1s6Bekiondmdd

MHz, CDCIls): The compound was obs
20

1267 Fzn; m/e 607 (MH™). "H NMR (400

erved 1o exIst as mter-converting rotamers.
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0.8 FI) 3.91 (s, 2.4 H 3.92 (s, 0.6 11) 4.03-4.26 (m
0.4 H 4.62 - 4.85 (m 111) 517 (d, J=13.71 Hz, 0.8
wbho®19sz; 7.11 (in, 1 H 7.19 (s, 0.2 H 7. 23% Bo68209
Fl) 7.32 - 7.40 (m 1 11) 7.59 (d, J=8.24 Hz

7.63 (d, j=8.24 Hz, 0.2 H 7.89 - 7.96 (m 1 H 7.98

(s, 0.8 H 8.09 (s, 0.2 H. 25 Exanple 11

5Cycloprop R1.1 ndolo [2, ] -a] [2]
benzazepi ne- 5- car boxam de, 8-cycl ohexyl-N [(d i net
hylomino)su ', lrony/J-1 a-ExpigleéBhy1- 3, 8-di azabi eycl o
13.2. 1 | oct-8-ylkarbonyli - 1, 1la,2, 1 2 h-tetrahyd
ro-1 1 -methoxy-, (+4. To a solution of MO

cycl oprop[d]indol o] 2, 1-a] [ 2] benzazepi nex5- car boxami de,
8-cyc|ohexyI-N[(dinethylanino)sulfony!%é},1a,2,12b-tet
rahydro-11-nethoxy-1a-(3,8- 5

10di azabi cycl o[ 3. 2. 1] oct - 8-yl ) car by Vlr (30 ng, 0.0465
mml ) in et hanol (2 ny)) pacet al detjyde (0.013 ny,
0.232 mml ), 2ZnCl2 (19! 0.14 pl )\ and Na( CN) BH3
(8.8 ny, 0.14 mol ¥ wefigNado [ <
was stirred at rt @Mgﬂnlaht,
precipitate formed. This solid wa$
filtration, and the filtrate congentrated under
vacuum The residue was then purified by preparative

15 reverse phase HPLC to provide the TFA salt of the
title conpound as a light yellow solid, (35 ng, 96%
yi el d). m)m@)&%}oma hnoaﬁﬁ&%tu 2/%:} i, m@z 131; %%hmf&lu-

IH NVR (500 Mz El)

_2. 2’9”7(% - ’sﬂ%ﬂr%géf@@ceffﬁ[3 %fffefﬂfﬂfs‘? 2] 70 (n, o 84

H) 2@185}71@'0{1»10]92{5‘{@]11’901&292(1][2]3(3;19&??5() ABLs- cérlf%gmmcﬁ) 1@%1&1?!& was

( S peyited bpq)ptqp IQIQL(% and 130lgtad ggheFrA @dlg CAyIS4Rgontyos tutqgrl 770
E|(z) 0 n&4 nl/g )7024(7]\@91? T'ﬁe 8 gy(d'ﬁhd ;/a‘g-gqucéto?cq?( 9;' :m@: 3041'\:9%11%

19. 220t f@b!q L‘D":QHWMSOOOVIEA, G—H}LCIR@BORM -B8 b(ﬂpm I IL4 H).597(ns g H),

T, 0 BT DO R e

8. 09.0¢s . 3@(1]161 H),.3.45 3. 55)(&1]15&16 A - 3.68 (m, /=15.50 Hz, 1 H), 3.70 -

5Cy¢l opl,d] i pdo - 41 b zepj,he: 5-c xam de

’ 8?@3@{1&{3@2){2}%%% 81‘1,]3 Iil), 39& ﬁ'}é?m 1011-151, 4.?3 - é?lapgna_ﬂ]l) 4.75
-487(m, 1 H), 518 (s, 1 H), 6.90-7.02 (i, | H), 7.07-7.15 (m, /=2.75 Hz, 1 1),

15 7.27-736(m, j=9.16, 9.16 Hz, 1 H), 7.37 - 7.60 (i, 1 H), 7.83 - 7.95 (m, J=8.39,
839 Hz, 1 H), 8.03 (s, 1 H), 947 (s, [ H).

renoved by

20

25
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WO

LN

| (di rohyl am no) sul fony11-1, 1a, 2, 12b-i et rahydro- 11-i net
hoxy-1a-113-(1-

ﬁﬂ‘FHﬁP@? hyl ) - 3, 8- di azabi cycl o[ 3. 2. 1100- 8- yUcBF BERj 068209
(+/-)-. To a solution of (+1)

cycl opr op[d] i ndol of 2, 1- a] [ 2] benzazepi ne- 5- car boxam de,
8- cycl ohexyl - N (di net hyl am no) sul fonyl] -1, 1a, 2, 12b-t et
rahydr o- 11- net hoxy- 1a- ( 3, 8-

10di azabi cycl o[ 3. 2. 1] oct - %ﬁﬁ;&%bonyl i- (30 ny,

0. 0465 nmol ) i n nethanol acetone (0.010 nmg,
0.14 mmol) and Zznd 2 (19 ng, 0.14 nmmol) were added.
The reaction mixture was heated at 50C for 1 hr. Then
Na(CN)BH3 (8.8 ng, 0.14 nmol) was ad , and the
reacti on was maintained at 50 C overgzght, during
which tinme a precipitate fornmed.CJhNS materi al was
renoved by filtration, and the f|| ate was then
15concentrated in-vac%o. The resul tant resi due was
then purified by Pifrg@r - ' to give the
TFA salt of the titlecBnpaqund ght yel | ow
solid, (35 ng, 94%yield). M 3E (rﬁl), Ret enti on
time: 3.011 mn. 1H NMR (500 ; OD) 8 ppm 0.21 (m
0.19 TO1.11 -2.24 (m 21.81 14 58 (m 0.19 H 2.72
(m 0.81 H 285(m 0.19 H 2.93"°-3.03 (m 5.67 H)
3.03 (s, 1.14 314-373(m6l—|)20391(32

3. 93
l(_D ’ (%5)8(?[9 %o@?%/g\% & "(’i‘{]’)]]ﬁv/%”)iﬁiﬁl 94%@4,“(’: ’Hﬁf.’() ?I-
0. 1‘ IMJL)J ]5 (1918(/1615 3, xs-dgééaﬁ@f(‘WS 2.0) B kanbB- (@I]Q)gj b 7 09 (m 1

gl) g7 f%mg[_ cfé:fgf(glq[_ 2319(:]( [I‘%’T {)efzalgﬁpn‘i]e_—_%gari)@fan]14_(18_ %’8 pl_%i}tctdx_rag pur ified

H) bé' p@% 1§ el Jrrc&%(ﬁ@tcdﬂs thOTER k). LEN98: Réentibn 8indd2 ki, 1'1‘111] m/ec
(s, 0.81 8.11 (s, 0.19 H), 25 Exanple

5@@%&%@ aT’]Cr?S@P%‘[“? VRS QOO SE Y BIR AT HE @%\&ftbw%ﬁ%é by 1H

103 GG R QRIML M LOROFORM-DY: § ppm 1.12 - 1.30 (m, 3 H), 1.29 - 1.45 (m, 3

(cycl opr opyl net hyO- 3, 8- dlazablcyclols 2. carbony1J-
Ni et HydSailmOre) 8 & f oAyl L3¢ (a3 H). 1286 t bPF Gy d7.101 L Tk, 1§
(004 (st =) T Iy
oy e e S Gt %’[‘%q%iyg] ﬁzfgfén%gzé)“ L5228 % S e
8- cyxfl o?liék(ylt JNI} (8t indY, /38 ahd2 m, @)Hs)uﬁ Of70r$y2ﬁ](mll 11), 3.45 -

103? azgsl cyel %F%%lé%{]%% tHr)ng 5‘]93(%:/21{1 @3’&123 ﬁ 3('%50_ 3rr(fy3 (“b_?’&ﬁ 402

157l 4) 16 (m, met)hasol- 4(62 mrL) 2)03/@3% 0462 panedarhixal telhyddl),

(0. 007 0.,093 , 18
ana&%a*(% @Mg%( g ( 5§ 89%5%(11%@1)“\/\@9& oo, 0.19
M xgn eHnasigstzicread ait) .82 - 7.7 (1R, 1o, 19ad 1 eHzWhil G IR .(8n 8.27
i nsol i?l e sgl [ gﬁbﬁs removed by filtration. The

fild% was (& entrated in-vacuo, and the resultant
residue purified by preparative reverse phase 15 HPLC
to give the TMsalt of the title conpound as |ight

2Qel Tow solid, (10 my, 40%yield). MS mz 700 (M),

Retention tinme: 3.033 mn. 111 NWMR (500 MHz, MeOD) 6
ppm0.21 (m 0.18 H 0.47 (s, br, 2 H 0.69 -0.85 (in,

2 H 0.93 - 2.29 (m 16.82 H) 2.58 (m 0.18 H) 2.71

(m 0.82 H 2.86 (in, 0.18 H 2.94 - 3.80 (in, 13.82
14) 3.91 (s, 2.46 14) 3.93 (s, 0.54 14) 4.23
(d,1-14.95 Hz, 0.18 14) 4.41 (s, by, 0.82 H) 4.61

54,7920 (m 1 H) 4.98 (m 0.18 H 5.19 (d, J=14.35

Hz, 0.82 11) 7.01 -7.09 (m 1 H 7.19 (d, J=2.75 Hz,
0.18 H 7.22 (d, j=2.44 Hz, 0.82 H) 7.32 - 7.39 (n, 1
H 7.58 (d, J-8.24 Hz, 0.82 H 7.63 (d, j-8.24 Hz,
0.18 H 7.90 - 7.96 (in, 1 H 8.02 (s, 0.82 H 8.09

(S, 0.18 H) 93



25 Example 14

5Cycl opnpi dfi nc/ 0/ 0/ 2, 1- a/ Rl benzazepi ri e- 5- ear boxam de
wo 26@nb¢s82 acel y1- 3, 8- di azabi cyclo[3.2. 11 PCT/US2007/068209

od- 8-)' | kar bonyl P8-cycl ohexyl - N- 17di net hyl am no) sul f bn

y0- 1,1a,2,1 2b-tetrahydro-1 1-inethoxy-, (41)-. TBTU

(15 ng, 0.0465 mmol) and D1PEA (0.027 ni, 0.155 nmol )

were added to a solution of acetic acid (3 ng, 0.0465

mrol) in DMSO (1.0 nmL), and the m xture was stirred at

rt for 15 min. (+/-) Example 25

10Cycl oprop[d] i ndol o[ 2, 1-a] [ 2] benzazepi ne-5- car boxam d

e, 8-cyclohexyl-N [(di nethyl am no) fo nyl]

-1, 1a, 2, 12b-t et rahydr o- 11- et hoxy- | a- 8-

di azabi cycl o[ 3. 2. 1] oct - 8-yl ) car bdhy 0 ng, 0.031
mol ) was then added and the reactiion was stirred at
rt overnight. It was then 'oncent and the

resi due was purifi e~ Rre C colum to

provide the title |conpéunRd 4
solid, (7 nmg, 33%yreld). M
time: 3.278 mn. 111 NWR (500
(in, 0.2 H 1.07 - 2.27 (m 18. 2.55 (in, 0.2 Fl)
2.72 (m 0.8 H 2.86 (m 0.2 ElI) 2795 -3.08 (m 6.8 H)
3.15 - 3.78 (m 511) 3. 91 (s, 2.4 14) 3.93 (s 0.6 H)

4 05 -4, (2+:{é(6 &cic‘gﬁ()}gﬂiﬂs (pg)c’ggm I- }ysu%ﬁg rﬂm’ :}12 Hfb {;enia@] cmm]]
S) 2117|€i)hoﬁz~23(3( Meth¥=328- Mzdﬂl@ oL, U))cf?mggl 784%420( m 1
gx}g@n(/)cg ic%o;([ﬁ,ﬁm{?%(g 24 (3 é?] g%zz(zgpm@ fculli)oxcnge %@Mu@t

15 was purified by prep HPLC and isolated as the TFA salt. LC/MS; Retention time:

, Retention
MeOD) el ppm 0. 18

1.882 min; m/e 700 (MH"). The compound was observed to exist as inter-converting
rotamers by [ NMR (400 MHz, CHLOROFORM-D): 6 ppm 1.17 - 1.30 (m, 2 H),

10 1.30-146(m,/=14.23,6.92 Hz, 4 H), 1.47 - 1.61 (m, /=11.33 Hz, 4 I}, 1.6]-
1.72 (m, J=4.03 Hz, 4 H), 1.71 - 1.86 (m, 3 H), 1.86-2.11 (m, /=10.32 Hz, 6 H),
221 -238(m, 1 H), 251 -2.68 (m, 1 H), 2.77-3.02 (m, 3 H), 3.33-347{(m, 4
H), 3.47 -3.52 (m, 1 ), 3.58-3.73 (m, 2 H), 3.86 - 3.93 (m, 3 H), 3.93-4.13 (m,
1 H), 4.57-477(m,2H), 5.06-523(m, 1 H), 6.91-7.02{(m, 1 H), 7.06-7.16

15 (m, =252 Hz, I H), 7.26-733(m, 1 H), 7.37 - 7.56 (m, 1 H), 7.82-7.94 (m, |
H), 7.98 -8.12 (m, 1 H}), 9.03 (s, 1 H),
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5Cycl oprogdfindolo[2, ] -al [2]

benzazepi ne- 5- car boxam de, 8-cycl ohexyl - ¥
WOIMHSY8G 1fonyl 1 -1, Ja,2, | 2 b- tetrahyd F%lmﬁ 0§7/063209

-ni ethoxy- la" 13-(2-pyrid 3,8-d iazabicyclo[3.2. 1]

oc 1-8-ylj carbonyl], (17-)-. In a mcrowave reaction

tube, (+0

cycl oprop[d]indol of 2, 1-a] [ 2] benzazepi ne- 5- car boxam de,

8- cycl ohexyl - N[(d|nethylaq5@9b§@6fonyl] 1, 1a, 2, 12b-tet

rahydro- 11- net hoxy-1 a-(3

10di azabi cycl of 3. 2. 1]oct 8 ypear bonyl1l- (20 ng, 0.031

mml ), Pd2(dba)3 (0.6 ng, 2 nmol %), -

1, 3- bi s(di phenyl phosphi no) propane (0. ’ﬁg 4 mol 9,

sodiumt-butoxide (8.9 ng, 0.093 nnnLE&gnd

2-bronopyridine (0.006 n., 0.062 Gyoi) were added

under nitrogen. The reaction tube was then scal ed and

di oxane (1 nL) was addéd, $And the Teaction nmi xture was

then heated at 7@9/an4h <% grni ght. The
15reaction was th fjlx Ere SO {rated, and the
resi due was purifiéﬁ/ty Prepa atlve HRT'C ol um to
give the TFA salt o m

off-white solid, (2.2 ng, 7.596y

), Retention tinme: 3.048 mn. 1H NWR iSOO WVHz, MeOD) 6
ppn10 25 (m 0.2 H 1.11 -2.23 (m 15.8 H) 2.60 (In,

4,00 (/8 ssyareag-p2S sng bR DD di i 10212
br ,tetuiBaid) 1 14::@3094{:8@-1?(@}%1 S ALK BY. 1Q02urtd)S-EnrZbryl)

g g]’('y%]t’(:)]]ﬁ?)j)fzﬂ?zggoklb[ 291' %é.??%)mla%%{_&Y STJESWJ(XEHGI&/% l]_%e ég(%%i zva%['n%?ﬁcd
bZ; ﬁé) HPI&: 481 & Mhte@aBhéll F A 281 JEXARPR &cnkBn time: 2.911 min; mie

cIo opftllindol o[ 2,1-412. Thenzazepi ne- 5- car boxam d
e ’/'QQ& gI| hEB@)FPmRPu“d was observed to exist as inter-converting rotamers by 1H

Ni t n1
et agabl (0T 2L Ther By R BTk S Shenyt it owi )

-, J(&/Z,))L; 1(%.-}| 1)31 1.47 (m, J=7.30, 7.30 Hz, 31.1) i47 162(m 1H), 1.74 -
0/@1' ﬂ%wigi wﬁg' 1q&e>2,f39-; all Bl (RenzaZeRh Neyh af 2H); cagoxy,
E( c{mréﬂh,yBam ﬁé)>$ml 6 amw iand.Ad]re.dr o riyds ~%1791<2b8dmh9am 3

d|ié%ﬁsggwﬁﬂ%§g3%§%4ERFgan %Tg%h’gggggy@ %%ﬁ;&ﬁ% 4.93 (m,

]Sadddd)ah@){ﬁﬁ3mmadf)@dmmﬂéﬂghuE#ﬁd70ﬁdéﬂ4hmtﬁﬂgéﬁﬁfbﬂ)

o 2ot “CADATTEG Py Badl Efp e PR (7 110

3 nethyl 3, 8-di azabi cycl o[ 3. 2. 1] oct ane di hydr ochl ori de
(196ng, 0.98mbl ). The reaction was stirred at room
tenperature under a nitrogen atnosphere for 17 hours
and then poured in to 15100mL of water. The aqueous
m xture was extracted with ethyl acetate. The organic
20extract was washed twice with water, then brine and
dri ed over magnesi um sul fate. Renoval of volatiles in
vacuuo gave 615ng of crude product which was adsorbed
onto 1.5g of silica gel and chronatographed on |8g of
silica gel eluting with 3% net hanol in
di chl oronet hane. The pure product fractions conbi ned
and volatiles 20 renoved in vacuuo to yield 216ng
»{37% of a nearly colorless anorphous solid. 1H NWR
(500 MHz, CHLORCFORMD) 6 ppm 0.27 (t, J5.80 Hz, 0.4
H 1.14- 1.30 (in, 2.9H 1.30- 1.48 (m 3.7 H 1.57
(d, J-15.26 Hz, 23 H 1.63 - 1.87 (m 11.2 H 1.85 -
2.20 (m 8.4 H 2.30 (s, 1.3 E) 2.39 (s, 0.9 H 2.69
(s, 1.2 H 2.79 (s, 1.2 H 2.8 - 3.01 (m 1.9 H 3.01
-3.11 (m 6.0 H 3.25 - 3.51 (m 1.8 H 3.59 (d,
J=15. 26




H 4.75 (d, J=13.73 Hz, 0.4 H 5.07 - 5.2
w0 20@/13696211 (m 1.5 H 7.21 (d, J=2.75 Hz
- 7.49 (m 7.0 H 7.53 (d, J=7.93 Hz, 0.6
(dd, j-8.55, 4.88 Hz, 1.0 H 7.91 - 8. 03 (m
8.83 (s, 0.2 FI) 9.67 (s, 0.3 H. Exanple 17

Cycl oprop[dfi ndolo [2, | -a] benzazep

e- 5- car boxam de, 8-cycl ohexyl-N- [(d inmethyl ami
no).swijbnyll -],Ja, 2, 12 @Phﬁ%dro- 1- kydr oxy-
Ia-[(3-nethy1-3,8- 10di

azabi cycl oThel - 8-yl ) carbonyl: 1-, (+/-)-./§+I-
Cycl oprop[ d]indol of 2, 1-

N
a] [ 2] benzazepi ne- 5- car boxam de, {
8-cyc|ohexy|-N—[(dinethylanino)sukyo
1, 1a, 2, 12b tetrahydro | a4( 3- met hyl™=8; 8- di azabi cycl o[ 3

25Hz, 1.2 H) 4.14 (d, 3=14.95 Hz, 0.4 H 4.
1

O 26nWbI) was di ssol yeddin ire of 5mlL net hano
and 2nml of inhibit N eNT - I ng ' [
some nateri al pregmpvﬁated 1° : '
hydrochl oric acid (0.3nl, O0.3nmVI )} _was added to aid

di ssol ution. The reaction was pl under a nitrogen

at nosphere prior to the addition 20% pal | adi um

hydr oxi de on carbon (46ng). The reaction was run under
hydrogen at at nospheric pressure (balloon) and room
Bﬁn’per at pHF/Q &-Opcl e 3-Nous- Sver/ﬁrl']_}bﬁeﬁfﬁza@t j)fﬂﬂf())«b\ﬁﬁf fiblies-ed
thro The vol a

fil t"i”g’thb‘? "R é’gﬁf’@%@%é F’ﬁﬁ“zbilﬁélﬁ‘ﬁ?f”f"é Oﬁ ¢ Wg)ﬂfefrﬁﬁm(@z%

Pr Ol dPn AR, 1Y E )] 0oMN-8RbhE 5 - AFibx NRe. ((BRGrdZt was purified

DVBO-Do) .6 ppm Q.01 (t, 1=5 34 Hz, 0.3 H) 0.39 (s, 0.3
% g HPL (g@ld(l“iﬂ]m%i 4 Disy 5}/\19@21 C]M_S‘é’g:m(nﬂ?n Hing II._BGB fmgpm/e

- 2 205 (MH"6 'I%b'l‘orﬂpo'iﬁd Wd"?—Ol&é’l vedMo c41s9as|"|)1t0120(§1401113%%@an€(m by 1H
07 - 3.19 0 H) 3.20 -3

18, 341%5% (5%M61,£st)<§f @RMzD(@ppw @23F1q%33(nss It)d.lsf4 T (m, 2
Ft 1 |

o1 PARL [ As ki A 100G, PRy BR 19, L) il 11 BE5 L300
0 75%) 6.585 2(66,(1, BHB52.H ; 2.90 tmH) HB. 2088 (317 (0, © FH) 374.4@9.54

(o B0 AP obhs o Bl G oty B0 Bueih -

4.52 (m, 1 H), 4.55-4.70 (m, 1 H), 4.73 - 4.87 (m, 1 H), 5.00-5.23 (m, 1 1), 6.89
15 -7.05(m, 2 H), 7.05-7.15 (m, 1 H), 7.25-7.32(m, 1 H), 7.45-7.64 (m, 1 H),
7.78 - 7.91 (m, 1 H), 7.95 - 8.13 (m, 1 H).
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8.29 (m 0.99.92 (s, 1.0 H 10.16 (d, J=56.15 Hz, 0.8

11.63 (d, .1=10.68 Hz, 0.9 H). Exanple 18

13¢98dp 1illindolo[2, | -4 [2] PCT/US2007/068209
benzazepi ne- 5- car boxani de, 8-cycl ohexyl 1 ,
a, 2,2b-tetnihyd ro-1 1
-nethoxy-N—knethyIanino)sulfonyl al (3- nohyl - 3, 8-
10di azabi cycl o[ 3. 2. 00- 8-yl karbonylr, (-)-. A solution
of cycl oprop[d]indol o 2, 1-pxample 28
a] [ 2] benzazepi ne-1 a( 2H) - ear boxyl i ¢ aci d,
8- cycl ohexyl- 5-
[[[(nethylan1no)sulfonyl]an1no]carbonxl] 1, 12b- di hydro
-11- met hoxy- (158 ng, 0.29 nmol),
3- et hyl - 3, 8-di aza- bi cycl 0] 3. 2. 1] oc e
di hydrochl oride (59 ng, 0.29 mB4)-N"di i sopropyl et hyl
amne (0.15 nl), and TBTU ( 112 *g 0.35 nmol) in DM
15(1.5 nL) was stlrré@ f8r 1 hryat™22C and purified by
prep HPLC to affor - H
yel l ow solid (150 ,C$O.1
1H NWVR (500 MHz, MeOD) 6 p
- 253 (m 1H 2.55 (s, 3 H
3.15 (s, 3 F1) 3.24 (m 2 H 3. 3 H 3.88 - 4.18
(m 1 H) 4.41 -4.56 (in 1 H 4786- 5.03 (n, 1 11)
6.86 (d, J-8.24 FE 6.97 - 7. 06 (n1 1 20H) 7.09 -

7 20 ( E]W ) - %W "“’W)d 4\7( mp,&)v&yifonﬁ? 1, ]ézx lzéf; (i@)gh ()—]}z-znelh()m»
WCﬂaQ’BIHQWBW B Wd@clzza@rc.{fcza[ 3.2-13dc14nk] S-hebzai epioperpdd/éak X &m

8-cyclohe-tyl- 1 . la, 2 .1 2b-torahydro- 1.
bt sstraigh B GhasdnrpErb oo Akl gn
yl Kaﬂh&mlﬂd}hh[l (wphe myhe tahy e b IR 1.CAuE frogmtiof fifne) 818 min;
(+ 8-cycl ohexyl - N( ( benz¥lag; % ulfgnxlf-l e
a4( e a9 )3 Tae ll%‘z%?oe% B %§ BEEEBIPREBOHYY) -
1011 totamers by 1H NMR (400 MHz, CHLOROFORM-D): 8 ppm 1.11 - 1.29 (m, 2 H),
1.28 - 1.66 (m, 8 H), 1.67 - 1.87 (m, 3 H), 1.86-2.11 (m, S H), 2.12-2.42 (m, 2
H), 2.43 -2.72 (m, 2 H), 2.72 - 3.04 (m, 4 H), 3.05 - 3.30 (m, J=7.55, 428 Hz, 2
H), 3.31-3.57 (m, 2 H), 3.57-3.78 (m, /=18.63 Hz, 2 1), 3.85-3.93 (m, 3 H),
3.96-4.15 (m, 2 H), 4.37 - 4.76 (m, J=71.51 Hz, 1 H), 5.04 - 5.25 (m, | H), 6.86 -

15 7.02 (m, 1 H), 7.07 - 7.16 (m, J/=2.52 Hz, 1 H), 7.26 - 7.36 (m, J=8.31, 8.31 Hz, 1

2,93 (n, 4 1-1)

1—-1)] 933 (s, | H).
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(met hyl oxy) - 1, 1a, 2, 12b-t et r ahydr ocycl opr opa[ d] i ndol o 2
, 1-a] [ 2] benzazepi ne-5- 10car boxam de was prepared in a
W@lzmm@,ggg&ashl on to that described for the synbpegik$o09hes200
(-) 8-cycl ohexyl -N-((nethyl am no)su
| fonyl)-1a- ((3-nethyl-3, 8-
di azabi cycl o[ 3. 2. 1] oct- 8-yl ) carbonyl)-11- (et hyl oxy)-1
, 1a, 2, 12bt et r ahydr ocycl oprop[ d] i ndol o[ 2, 1-a] [ 2] benzaze
pi ne- 5- car boxam de starting from (AV)
Cycl oprop[ d]i ndol o 2, 1- a] [ Z#enkaPepi ne- 1a(211) - car box
ylic acid, 8-cycl ohexyl-5- 15aRbenzyl am no)su
fonyl ] am no] car bonyl11-1, 12b- di hydro- 11- ( met hoxy) - 12-
(met hoxy)-, nethyl ester. ESI-M5 mle {22 (MH), 111
NMVE. (500 MHz, MeOD) 6 ppm 1.14 - 220 (m 16 H 2.56
- 3.08 (m 7 FD 3.39 -3.72 (m 3 Hk 9 - 3.9 (m 3
H 4.21 -4.37 (m 3 H 4.60 - 4 (m 1 H 5.11 -
5.22 (in, I H 7.06 (4d,J-8.55, 2144 Hz, 1 H) 7.17 -
7.24 (m 2 H) 7.28 (ti J,7 63 H) 7F33 - 7.43 (m
3 H 7.45 - 207-56“8ng r 8y 00\(m 2 H). 25
Exanpl e 20 SQ/dcfpro [ d]

8- cycl ohexy11,
, 2, - met hyl - 3, 8-

di azabi cycl o[ 3.2 |i oct-8-Acar bao . (+/-) 10%

Pal | adi um on carbon (40 ng, 0.038 mvl) was added to a
solution of (+/-)

8- cycl ohesayls- @Mdhbﬁwzr s (7o8 m)eﬁzuﬂszfzpznw;b) -Jba@(mmatclhycl o3h]-
8-di gzabicyclo o ct-8-yl)carbon

( et Ry PERiA oD %%1 ( 32’”1 M=% & 1ERr8Eye ?/J@pfﬁ&fpé{caf]bm’)
i nd @JOCM/)ZG])][ ol ﬁﬂchc)?{][b e ng P)gﬁcmz%piﬁ@ SCRFRXAM: decHioducl ¥R

nmy, O. 5 nL) and the reaction
mi x PIFPECHhAS d@é@f@éﬁtw&mﬂ/ U ed R agetouecisemengnel. 1) of
t he@oafésb'(ﬁﬁﬁldv ﬁ%ﬁJl‘lc Rk VP08 Mhd \hé[s%llﬁédﬁsp H?fg}pﬁé PEIsHGed in

Blaced under a hydrogen atonosphere (1
eaEPP%ﬁPﬁﬁﬁ¥ﬁ¥@aﬁé§e@?ﬁ$¥bbcﬁwsrﬁdﬁwwﬂvmmldﬁvsmbeﬁ@ﬁéﬁ

bei pgnfy kﬁl@ﬁt@t&@%&%\ba@)b@@q@(ﬂf) kil Js?nﬁmg{&gvel ting rotamers by 1H

15concentr at ed he resi due was puri
pr e pétati00 ¢MMIHRICEILORECE ORM:P): [Seb 0K .8 g 3TF)AOk$u|f f1&3)(m, 6

0 Yhclh Lo hl) £ PIRGUI, 2ot e 4L S8 1B
(m (M6 W), Z2IU8 /=1 BOAEz,(ni), R.84) - B9Bdn,-1 1B, 297(-M10%ml 5 H), 3.08
1 4 1
2 T3l iy gt e 6, Bl CefPab 85 o
- 7 393 € 086 kmH)=17.3851z; 1 1),67.17 (4, /4189 HZ. 1&8) -7.28.(8d, 206m2.44

anal 5o 5 e Gt B Ag 2 Siatmb . ahalysrs Y8TE

Condipti ons: Col um: PHENOVENNEX- LUNA 3.0 x 50mm 510;
Mobi | e Phase: (A) 10:90 nethanol -water; (B) 90: 10
nmet hanol -wat er; Buffer: 0.1% TEA, G adi ent
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25Range: 0-100%B; Gadient Tine: 2 min; Flow Rate: 4

nL/mn; Analysis Tine: 3 mn; Detection: Detector 1:
WOW)’%}@G%@O run; Detector 2: M5 (ESl1+). VO PCT/US2007/068209

2007/ 136982PCT/ US2007/ 068209 Exanpl e 21

5(+/-)-8-Cycl ohexyl-5-(nor phounosul | onyl car banoyl)-1, M

,2,121)-tetrakydro- 1 |

- met hoxy- cycl oprop[dlindol o] 2,]-412, Thenzazepi nc-1

a- carboxylic acid . The produgf. qyas purified by prep

HPL, C and isol ated as a beige solid. LCMS: Retention

time: 1968. mn, nfe 460 (MT). NWR (400 MHz, CDC13):

The conpound was observed to exi st as inter-converting

rotamers. 10 Exanple 22 2‘
15(+/-)-8-Cyc|ohexy1-5-(4-nethylpigé&ggin-l

-yl sul l onyl carbanoyl)- | a, 2, 120)-.N0rahydro- |
| - met hoxy-cycl oprop kil lindol o[ 2,
benzazepi ne-1 a-carboRyl Pc aci d
purified by prep HPLGapo~ise
formas a beige soladO LT
mn;, nme 607 (VHL).NWR (40
was observed to exist as inter-e
Exanpl e 23
5(+/-)-8-Cycl ohexyl - N-4- ( nor pho
b-tetrahydro-1 1 -

mat hoxy- |/6> §%) ﬂgh()xy[ N- ?N,N g,m() )) uif 1103}8 1, ja 2, }2]!) I€f(l:ah%gf 0—]81—

methoxy-1a methyl-3,8-diazabicyclof3.2. 1] octane-§-

n tinme: 1.687
Y© The conpound
oRverting rotamers. 20

nosul i onyl)-1, 1a, 2,12

carbonvi)eyclopropldiindoiof2, 1-a] [2] benzazepine-N-methyl-S-carboxamide. The
product was prepared by N-methylation of (+/-) -8-cyclohexyl-N-( N,N-
dimethylsulfamoyl)-1,1a,2,12b-tetrahydro-1 }-methoxy-1a-(3-methyl-3,8-

10 diazabicyclo[3.2.1 Joctane-8-carbonyl)cycloprop[diindolo]2,1-a}[2 benzazeping -5+
carboxamide under Mitsonobu conditions (Ph;P, DEAD, McOH-THF, 0-23 °C), and
was purified by prep HPLC and isolated in mono TFA salt form as a beige solid.
LC/MS: Retention time: 1.828 min; m/e 674 (MH"). The title compound was
observed 1o exist as inter-converting rotamers by 1H NMR (400 MHz,

15  CHLOROFORM-DY: 6 ppm 1.12 - 1.62 (m, 6 H), 1.65-2.32 (m, 8 H), 2.46 (d,
J=529 Hz, 2 H), 2.69-2.91 (m, 3 H), 2.90 -2.99 (m, 7 H), 2.96-3.19 (m, 2 H),
325-334(m, 3 H), 3.33-343 (m, t H), 3.49 (s, | H), 3.63 (d, /=15.36 Hz, 1 H),
3.67 -3.84 (m, J=1.51 Hz, 1 H), 3.89(s, 3 H), 3.93-420(m, 1 H), 4.44 -4.67 (m,
1 H), 5.09-527(m, l H), 6.92-7.02 (m, ./=8.69,2.64 Hz, 1 H), 7.06 - 7.14 (m,

20 =252 Hz, 1 H), 7.26-7.33 (m, 2 H), 7.64 (s, 1 H), 7.89 (d, /=8.31 Hz, | H).
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car bonyucycl oprop[dfindolo [2, 1-4
[ 2] benzazepi ne-5- car boxam de. The product was purified

\v@imﬁhﬁﬁsﬁPLC and isol ated as the TEA salt. LGMBys2007/068209

Retention tine: 1.770 mn; me 702 (MT). The conmpound

was observed to exist as inter-converting 10 rotaners
by 1H NMR (500 MHz, CHLOROFORMID): 6 ppm 1.14 - 1.59
(m 7 H, 1.69- 1.88 (m 3 H), 1.87 - 2.15 (m 6 H,),
2.49 - 2.66 (m 1 11), 2.80 - 3.02 (m 3 H), 3.05 -
3.32 (in, 1 H), 3.41 -3.55Eemple311-1), 3.58 - 3.68
(m J=15.56 Hz, 1 H), 3.70 - 3,81 (m 4 H), 3.83
-3.93 (n, 3 H, 3.94 - 4.14 Om1 H), 4.43 -4.71 (m 3

H, 4.75 - 4.87 (in, 1 H, 5.18 (s, 1 H7 6.90 - 7.02
(m 1 H, 7.07 -7.15 (in, 1=2.75 Hz, f{/H), 157.27

-7.36 (in, 1=9.16, 9.16 Hz, 1 H),_ 7. 7.60 (m 1
H, 7.83 -7.95 (m J=8.39, 8.39 H, 8.03 (s, 1

H) ,
5(+/-)-8-Cycl ohexyl - N- (!
la, 2, 2b-tetrahyddb>—ﬁ"

h

10

15

20

25

9.47 (s, 1 H. 20 anpl e 2
£ fgélldl hyl sul f bny1)- 1 ,

<

[
0

(+/-)~8-Cyclohexyl-N-( N-cyclopropylsulfamovi)-1,1a,2,12h-tetrahvdro-11-
methoxy-1a-(3-methyi-3,8-diazabicyclof3.2. 1 Joctane-§-
carbonyl)cyclopropfd]indolof2,1-a] [ 2] benzazepine-N-methyl-5-carboxamide. The
product was purified by prep HPLC and isolated in mono TFA salt form as a beige
solid. LC/MS: Retention time: 2.751 min; m/e 672 (MH"). The title compound was
observed to exist as infer-converting rotamers by 1H NMR (400 MHz,
CHLOROFORM-DY: 8 ppm 0.55 - 0.96 (m, 3 H), 1.05- 1.59 (m, 6 H), 1.60-2.19
(m,8H), 2.22-2.45(m,2 H), 2.44-2.81 (m, 6 H), 2.81 -3.09 (m, 4 H), 3.36-
3.52 (m, J=25.68 Iz, 1 I), 3.59-3.80(m, 2 H), 3.82-3.94 (m, 3 H), 3.97-4.19
{m, 1 H), 5.14-529 (m, 1 H}, 5.99 (s,  H), 6.90 - 7.02 (m, /=8.44, 2.90 Hz, 1 H)},
7.06 - 7.44 (m, J=2.52 Hz, 1 ), 7.26-7.35(m, ¥} H), 7.53 -7.71 (m, 1 H), 7.93 (d,
J=8.56 Hz, | H), 823 (s, | H), 9.95 (s, 1 ).

Examples 32-36 were analyzed by the following 1.C/MS method: Start % B
0; Final % B: 100; Gradient time: 3 min; Stop time: 4 min; Flow rate; 4 mi/min;
Wavelenth: 220; Solvent A: 10% MeOR 7 90% H,O / 0.1% Trifluoroacetic Acid;
Solvent B: 10% H,0 / 90% MeOH / 0.1% Trifluoroacetic Acid; Column: XBridge
4.6 x 50 mm S5.
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nohoxy- 1 a-(3-inethyl-3,8-diazabicycl o[ 3. 2.
oct ane- 8- carbonyl) - evcl opropldlindol on, -
WOOVARERZazepi ne- 5- car boxam de. The product V\ﬁ@rT’USZ0{’7"{’68209

purified by prep HPLC and isolated as the TFA salt.
LG M5: Retention tine: 2.873 min; me 686 (MN1.). The
conpound was observed to exist as inter-converting
rotamers by 11-1 10NWR (400 MHz, CHLOROFORMID): 6 ppm
1.12- 1.300, 3 H, 1.29- 15)&%3(@323 H, 1.45 - 1.60 Om
2 1-1), 1.71- 1.86 (n, 3 86~ 1.98 (m 1-6.17,
6.17 Hz, 6 H), 1.97 - 2. 12 (m .1-23.42 Hz, 3 H), 2.12
- 2.32 (m 1 H, 2.56 - 2.72 (m 1H,-280-2.88 (m
1=4.78 Hz, | H), 2.88 - 3.02 (n, 2 g)( 3.07 -3.23 (n,
| El), 3.45 - 3.52 (m 1 H, 3.51 -3 (in, 4 H,

5 X

4

6.

3.60 - 3.74 (m 2 H), 3.8 m 3 H, 4.02 15
-4.18 On1 H), 4.50 - 4.6 , 4.78 -4.92 (m 1
H, 5.10- 526 (m N, (m 1 H, 7.07 -
7.16 (m1=2.52 Hz, ¥ HY, in, 1=9.19, 9.19
Hz, 1 H, 7.48 - 7.64 (m ) : ¢\97(n
.1=9.19, 9.19 Hz, 1 H), 8.08 - 827 (In,"1 H, 9.52
(s, 1 H. 20 25 Exanple 25
(+/-)-8-Cycl ohexyl-N-(pi peridi
a, 2,12b-tetrah3.dro-11 - 5net hoxy-

a- (3-thethyl-3, 8-diazabitycl 013.2. Ll octane- 8-

Scar bony gtk f-apragiodiN- o &yl )AL fu b éiziarepiiel Gmedetyol o-

xa%g,tgé TQ‘%* %29;9#1_}/(0 1535154, &W!)% t)E’Jc@aﬁBuﬂ?&]%cBD}?m 250

m mj[ﬂf)@vzﬁz@ﬁm( Mdatl)oxanﬁde ‘e onpugnd indals cobserveddt o

exi St, as_jnter.- n tin t

Cr SRR LTI ST 09, O TR 5, B b £8P Py

( MWmIdat2Bat B. DQZOiHZS h4:0bl)cd cl&wﬁ%nd &ld@dl.m(:ﬂi‘i}flmﬂlﬂﬂalmﬁﬁ (b g, 4.2

19 mlﬁq@opvx%d g%ggo 264 m_lt,g %h@ﬁ'x}(ﬂioT%énigEQ@s%ii;n}d for %qx? Ond

- 2. @BtddMithlEtB e, Washdd with 68d (R11dl (BL) brivd; difed-(M3S02), (dhoved

3I-q, 3.33 - 3.47 ( 4 H, 3.47 - 3,52 (m 1 H), 3,58
17@!(% amgl m{)‘lﬁe%b)g%aqh (Biogpge (lm\d)go F_‘a‘ord Heggmpoyidqla? an%E%

1 H)sonvhs 57)&1% YA s} L2115 retOntfB timed3.28 I\ﬁmn/éLSﬁ)(M@i)gihc

-7.02 (m 1 H), 7.06 - 7.16 15(m 1=2.52 Hz, 1 H),

- Tug"gnd(nmic ‘gdwbscryccgh? CYIStZASHH CL-FANVAILIRg :otdyncgsg Thc-ynagz( 1&(0ﬁ101
15%)(%%41{3@00 MiAEHUORFIAMIY Onf 811 121 6129 185284 - 2.98
(m, 2 H), 3.43 (d, /=14.86 Hz, 1 H),3.49 (s, 3 H}, 3.55 (s, 3 1}, 3.89 (s, 3 1), 5.40
(d, /=15.11 Hz, 1 H), 6.91-6.96 (m, 1 H), 7.13(d, J=2.52 Hz, | H),7.22-7.27 (i, }
H), 7.39 (dd, /=8.31, 1.51 Hz, 1 H), 7.85 (d, /=8.81 Hz, 1 H), 8.23 (d, /=1.26 Hz, |
H), 8.75 (s, 1 H).

ylsu Ifbnyl)- 1,1

20
To a sohution of the sulfonamide-ester (1.28 g, 2.4 mmol) in THF (5 mL.} and
MeOH (5 mL) was added NaOH (IN, 12 mL, 12 mmol). After being stirred at room
temperature for 3 h, the mixture was diluted with EtOAc, washed with cold 1IN HC],
brine, dried (MgS04), and removed the solvent in vacuo to afford the acid as a beige
25 sohd (1.20 g, 96%). LC-MS retention time: 3.46; MS m/z 523 (M+H). Compound 1-
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5(+/-)-8-Cycl ohexyl - N-2S, 6R) - 2, 6- di net hyl nol phol i nosul
fonyl)- 1,1 a,2, 1 21)- tetrahydro 1 1-inethoxy- 1
Wg-zgo’smggijﬁ@yl 3, 8-di azabic)' clo[3.2. octane- 8- earPohlncs200

cycloprop RI] indolo[2,1-4 [2]
benzazepi ne- 5- car boxam de. The product was purified by
prep HPLC and isolated as the TFA salt. LC M5
Retention time: 2.911 mn; me 730 (M). The conpound
was observed to exist as inter-converting rotamers by
114 21 QNN ADI0 chstzas IChEORGEORMOBMerss~p M HLINMR @OQMJBZ

]&%OE?&%%Z' 1.31 (m 1-5.29 Hz, 1 H, 1.31 -

30 Hz, 3 H), 1.47- 1.62 (in, 1 H),

174- 1.912 (m J=20.90 Hz, 1 H), 1.91 - 2.10 On, 2
FI), 0 3. 18 -
3 39 (m 9% f_)ﬁlxtm:g(oﬂle agﬂ)éaog% Gélpbmojfgangg] m%’hy}g?

|S|) d&LQﬁcy(cRJB ﬁl]obt)inc Bis19ArochioNd adidrsalil0.04dg, 04 00mel )4ln DUC

14) (}g% was g?df%% 3H (0%9{_51&; EI)() quo?)fnééli’(’[ﬁf(ozd(g& ]?7116@)1)

- 7.Thé nfiure 12 siZedd rooh denperdtnFof @5 h, dim@d3dithtHaeOH, denoved

Z. Eﬂsi}c_sQé'cgg Tgxggé%lﬁ%h%;%%ﬁca i118 :h{?t%ang)p,’]ﬁlt%rc&:a%zi 'pm?ﬁe%%:y(psrép
5( +14)I’iﬁ}t@ﬁﬁbﬂh€7}?y}x'sh\h éft(lérpsmidﬂw (FBi?Bgr @;@/%)nn TFA salt. LC-MS
| sul fonyO-1 - 11- nmet hoxy-

hy
14 (3@*%119:19*@3?%63%%%@3&;{&4 &P 315 P‘@é‘f%ﬂ’é» BB PHBFISY as inter-

cycl.opLARk 1&%&@011{9[&%1%40‘6 i\kﬁl CHLOROFORM-D) 8 ppin 1.0 - 1,61 (m,
benzazepi ne 5- car boxam de. e product was purified. by

pr ep HHPL.CS ahd? (1s.0l0died 4&33 BB (smﬁ:}ﬂo S8t 3.200mMeH) 3.30, - 3.78 (m,
Ret i e €. u

was %2 ég?{/édﬁ% %SXKIlS@’fB Qlor“%?ﬁér] Z%ﬁ)vg%wln) g-r ot §9§?8 fgﬂ)

1f 1 620 (NVR=§.80Q . 2VHiEz, | CHLORGECRAD)Hz, 8 kbp”rr?ét)- 23 a9, 133) 7.54 -

§ag % plo B2 VP S S BT 567

2.09 (m 5H) 250-266(m 1H) 2.77 290(m4
EH, 2.88 - 3.17 (m 4||) 133.54 (m 2 H), 3.52
- 3.75 (m 5 H), 3.84 - (’Pr\eé 3.95 -4.19 (in,
4 H, 4.31 - 4.52 (m | PO 455 470(m 1 H), 4.73
~4.87 (in, 1 H, 500- 523 (in 11-1), 6.89 15-7.05
(m 2 H, 7.05 - 7.15 (in, 1H) 725r~732(m 1H,
7.45 - 7.64 (m 1H), 7.78 - 7.91 (mlhH, 7.95 -
8.13 (m 1 H). 20 25 Exanple 28°
(11+8-cycl ohexyl - N—asoprogylsulfo A - 1,1
a, 2,125-tetrahydra 10@3‘{9hxy
a(3 met hyl - 38d|a~zab|®c
octane-8-carbony|kycloprop[\

20
(+/-)-8-cyclohexyl-N-(ethylsulfonvi)-1,1a,2, 1 2b-tetrahydro-11-methoxy-1a-
(3-methyl-3,8-diazabicyclof3.2. 1]octane-§8-carbonvl)eveloprop{dlindolof2, I
a]{2]benzazepine-S-carboxamide. 1n a manner similar to that above, the product was
prepared: sulfonamide (0.47g, 44%); L.C-MS retention time: 3.54; MS m/z 551
25 (M+H); acid (0.43 g, 94%); LC-MS retention time: 3.49; MS m/z 537 (M+H). A
TFA salt of the product was prepared (0.0378 ¢, 71%). LC-MS retention time: 3.028

102



0.1 [2] benzazepi ne-5-carboxam de. The product was

purified by prep HPLC and isolated in nono TEA salt
WORBYI3EB2, Dei ge solid. LC/MS: Retention ti ne?cifugiogwomzoo

mn; mc 659 (MH). The title conmpound was observed to

exi st as inter-converting 10 rotamers by 1F1 NMR (400

MHz, CHLOROFORMD): 73 ppm1.11 - 1.29(m 2 F1), 1.28

- 1.66 (m 8H, 1.67 - 1.87 (m 3 H, 1.86 -2.11 (m

5353% m(/gétﬂﬁi(]\/rﬂ-% 4Be glmiuc@ wh) 0123@1%@ %0‘ c&as?& 1(1{61 ccﬁwl‘?ﬁtmg l?otgrﬁcls

- m

H) themger sanegy I{H{\A@H%MR:@SW 1z ypgl (2m23-7_|_@n 5 H‘_)ZQ 5b-

H) ,26%@51‘117)32 83. !moﬁ 4*['?1) %@8 9@22 (;ﬂ 11151) @@1 3, SEDI)(m $n 73 %0

15 (%. 30@ b - iQF-IIm 17HD15 3-77 Gﬁé ((ﬂm] l1/)3’297'527 (Pﬁt(m 157 7 12 (d
7.26 85313 1 69,(m
4 l._)éi,z.l%.l{éo % | .3|1L)-(§ ﬁ%ss% ﬂ-HE'DZ’ﬁSS 7H)6(m 1413 %02?(5 9}1@

Hz, 1 1-1), 9.33 (s, 1 H) 20 25 Exanple 29
5(+/-)-8-Cycl ohexyl -

N, N- di met hyl sul fi nnoyl) J, E1)(‘1]7I1£1(3132‘4b tet mhydro-1 1-

di fl uor omet hoxy-1

a- (3-inethyl-3, 8-diazabi cycl o[ 3. 2. 11oct ane- 8- car bonyl)
- cycloprop indolo[2,1-a Menzazepin - car boxam de.

The product was prepared by diflcyor yl ati on
(CICHR), I N NaCH, acetone-isopropandl, rt) of

cor respondi ng phenol iC dgrl vati vexdnd was purified by
prep HPLC and i sol at egb i i 10non@
bei ge solid. LC nRethNenty Ne: 798 mn; nme 696
(MH). The title compound nasob
i nter-converti ng rotamers by 1 500 MHz,

CHLOROFORMD): 6 ppm 0.25 -0.8 ‘ H, O. 81 - 1.33
(m 6 H, 1.29- 1..64 (m 4 Fl),~4/78 (s, 2 H, 1.85 -

j2- 17 (m1=4.58 Hz, 4 H), 2.36 - 2.59 (m 2 H, 2.79
(t,1-11.90 Hz, 2 H, 2.84 - 2.93 (n, 1 H, 2.97 - 3.10
(m 5 HY§/~-R88-08cidfmxyiN-2Beldin- 1 YisklfonyB: 46, X, 82b-irdiy)io- A1-40

Pl Rl

7. 28cl0p0p MFRIED)2, Rad B bizzizchid)S-cathAdmide 7 1:60mamer Amidh, to

;Ogtécé (ag(g](é;tﬁ_ms)g)dg% ’waé k)l%%g&%&%%ﬁ&({;ﬂ(@ﬁ%% 5§% ;1L&§I\’/[S ;I"etcl;ptibn

15N, Nivgd: Bk evlyl/s gt § @may0-1he tamgouhd brat ebsealy oy ©dsl as inter-

converting rotamers (3/4). The major isomer: 'H NMR (400 MHz, CHLOROFORM-
D)8 ppm 1.16 - 1.59 (m, 4 H), 1.72 (dd, /=9.44, 4,15 Hz, 3 H), 1.88 - 2.12 (m, 4 H),
2.24 <236 (m, 2 H), 2.75 - 2.97 (m, 2 H), 3.44 (d, /=14.86 Hz, 1 H}, 3.56 (s, 3 H),
3.89 (s, 3H), 4.09(d, 1 H), 424 -437 (m, 4 H), 5.41 (d, /~14.86 Hz, | H), 6.92 -

200 696 (m, I H), 7.13 (d, /=2.01 Hz, 1 H), 7.24 - 7.30 (m, 1 H), 7.39 (dd, /=8.31, 1.51
Hz, 1 H), 7.84 - 7.88 (m, 1 H), 8.24 (d, J=1.51 Hz, 1 H); acid (0.93 g, 100%); LC-MS
retention time: 3.51; MS m/z 564 (M+H). Compound was observed to exist as inter-
converting rotamers (~3/4). The major isomer: 'H NMR (400 MHz, ppm 0.34 - 0.42
(m, F H), 1.15-2.10 (am, 11 H), 222 -2.38 (m, 2 H), 2.65-2.78 (m, | H), 2.84-2.94

25 (m,J=3.02 Hz, 1 H),3.84 (s, 3 H), 4.03 (d, /=15.11 Hz, 1 H), 4.21 - 4.43 (m, 4 H),
5.34 (d, /=14.86 Hz, 1 H), 6.87 (dd, /=8.56, 2.77 Hz, 1 H), 6.98 (d, /=2.52 Hz, 1 H),
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met hwcy- | a nmet hyl- 3, 8-di azabi tycl o[ 3. 2. 1] oct ane- 8-
car bonyl kycl opnp[ dlincl ol o] 2,1-4
wb 2dPasgazepi ne- N- et hyl - 5- car boxam de. The pr agpek200R88200
prepared by N-nethylation of (+/-) -8-cyclohexyl-N(
N, Ndi net hyl sul fanoyl)-1,1
a, 2, 12b-tetrahydro- 11- net hoxy- I a- ( 3- net hy1- 3, 8-
10di azabi cycl o[ 3, 2. 1] oct ane- 8- car bonyl ) cycl oprop[d]i nd
ol o[ 2,1-a] [ 2] benzazepi ne -5- carboxam de under
M t S@hdbu=80ondlict | Bhd-(OPHIP, (MDEAD, 7. §e0F-R0ER, 1 10, 233 ts) | H). A
and d
i \5’?13?1?”82 @E g%‘auaXvagél%?alglFl‘L%%eﬂe 9clnath | (3) 3111&%92 A
1. 828-+Hj.nThetite cﬁﬂ‘i{bo(amds)obsem t¢ extidt@s umwonm:dnwagtamcm in'H

e P b RO b EmeteRip TGl il R £l i

6 HH), 1765.36 @,32 H)m 4 8- H)3 (12.646), eds (A #5299 iz 2 HZ) ]H)SQ 3.75

v B 330073 9,82 Bl f0d 2ty P s o s i

HS #® (503 (n, A1), BIBAI, (. ﬂz% 136) Hz:z 2.3k m, ,B:9878, 9.06 Hz, 1

(.n%‘ﬁ?‘i%l?%wfvzﬂ% B9 OO E 09 5 27 (in 1M,

6.92 - 7.02 (m1-8.69, 2.64 Fh 1 H, 7.06 - 7.14 (In,
201=2.52 Hz, 1 H), 7.26- 7.33 (n1 2 H, 7.64 (s, 1 H,
1989 (d,../-8.31 Hz, 1 H). B8ddnple 31

5(+1) - 8- Cyclohexyl-

N-cycl opropyl sul fttnioyl)-1,1a, 2, 12b-1etrahydro-1 1 -
nmet hary-1a-(3-inethyl -3, 8-thazabi cycl of3" 2. 1) oct ane- 8-
car bonyl kycl oprop N1117(10112,1-4 22:;

[ 2] benzazepi ne- N- et hyl - 5- car boxah

purified by prep HPLC andsol ated nono TFA salt
formas a beige solid® \Lﬂj : entiion tinme: 2.751
mn, nme 672 (MN. /Ih@'tu AT ‘

Vo I e product was

V_3F1 NVR (400

MHz, CHLOROFORMD): 6 ppm 0.5 n, 3 F1), 1.05-
1.59 (in, 6 11), 1.60 - 2.19 (in/ 8\IT), 2.22 - 2.45
On, 211), 2.44 - 2.81 (m 6 F1),\2.81 -3.09 (in, 4 H),
3.36 - 3.52 (m .7=25.68 Hz, 1 H), 3.59 - 3.80 (m 2
H, 3.82 - 3.94 (m 3 H, 3.97 - 4.19 (m 1 H), 5.14-

g 29 ( m (+Jf)—131@1 d(51€,39 ]\(—@\4 efﬂt]ﬁll'fl) met@vlg:QnTOSJf)Q?]) .2 185 44

f=
15 7 rcglyh(c{) ﬁ—] lfl)in%om -}a@nwrﬁyiﬁl(? (Iﬁz]za[g[c)]cﬁo[ 3’ 721 b{g:f(t(?@-lg?bc ga-bgmgg
Hz, oleidh) op[@]r%%h([? i] - a}l[z;]h@nz&eﬁﬁe 62 bl)xc%'l)rm'() E?‘l@ﬁﬂ?!:@@();g’am%@]d in

wer € anal | ow n M5 nmethod: Start %
B: @:migf quao(%l csq[@@d dl@wgdpélﬁ{nd)@udﬁéﬁ) 19 gn(ﬂ%) St%ﬁqst liefgption

£ " S ey 20
converting rotamers (~5/4). The major isomer: 'H NMR (400 MHz, ppm 1.16 - 2.09

200 (m, 14 H),2.73-2.93 (m, 2 H),3.07 (s, 3H),3.31-3.52 (m, 3 H), 3.76 (s, 3 H), 3.88
(s, 3H),4.05-4.10(m, I H), 5.40(d, /=15.11 Hz, 1 H), 6.88 - 6.93 (m, 1 H), 7.13
(d, /=227 Hz, 1 H), 7.22 - 7.29 (m, 1 H), 7.33 - 7.42 (m, 1 H), 7.82 - 7.86 (m, ! 1),
8.19 (d, J=1.51 Hz, 1 H). Acid (0.108 g, 100%). LC-MS retention time: 3.55; MS
m/z 566 (M+H). A TFA salt of the product was prepared (0.0437 g, 54%). LC-MS

25 retention time: 3.10; MS mv/z 674 (M+H), 1H NMR (500 MHz, ppm 1.14 - 1.62 (m, 6
H), 1.22 (t, J=7.17 Hz, 3 H), 1.69 - 2.21 (m, 10 H), 2.25 - 3.31 (m, 11 1), 3.02 (s, 3

H), 3.43 (q, J=7.02 Hz, 2 H), 3.55 - 3.80 (m, 1 H), 3.89 (s, 3 H), 5.08 - 5.29 (m, 1 H),
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Solvent B: 1094120 / 90% MeOH / 0. 1% Trifl uoroacetic

. Columm: XBridge 4.6 x 50 nm 85. 25 Exanple 32

““R4W”y6§2cyclohexyl N- Onet hylsul f bny0-1, 1a, 2, ngnmmmwmmum

b-torahydro- 1 1-niethwy- | a(3
-inet hyl - 3, 8-di azabi cycl o[ 3. 2.
Thet ane- 8- car bonyl kycl oprop [d] indolo[2, - a] [2]
benzazepi ne- 5- carboxam de. A m xture of indole
car(hgxyﬂ @oc(naqmgcwi gmgpw estien, ﬁ 13 3791 (i3, B3), Mol )7 sangl, 1
CDT (O g ) in THF (20 nl) was heated at
50 . 7§? 8950n, ! 3éb§|0é<ﬂ% ddWin and added
nethylsulfonan1de (0.4 g, 4.2 10mml) and DBU (0. 264
m., 1.77 mmol ). The m xture was stirred for 20 h and
diluted with Et0Ac, washecdExsipk ol d I N HC (2x),
sbrine, dried (MySO4), renoved the solvent and purified
by flash (Biotage 40 M to afford the conpound 1-2
(1.28 g, 85% as a pale yellow solid. -MS retention
time: 3.51; M5 in/z 537 (MrH). The sulfonam de was
observed to exist as inter-converdy ot aners. The
maj or isoner: 15 1H NMR (400 MHz, CHLOROFORMD) 6 ppm
1.11 -2.17 (m 12 14b\ 5 M 2 H), 3.43
(d, 1-14. 86 Hz, HL“N > 3.55 (s, 3 11),
3.89 (s, 3 14) 5740 (d"/ -1 6.91 -6.96
(in, 1 H, 7.13 (d"#/72.52 Hz;77 1 2 7.27 (m
1), 7.39 (dd"/-8.31, 1.51 Hz, | '7.85 (d,./-8.81
Hz, 1 H), 8.23 (d, 1=1.26 Hz, | 8.75 (s, 1 H. 20
To a solution of the sul fonam de-ester (1.28 g, 2.4
mmol) in THE: (5 nL) and MeOH (5 nL) was added NaCH
t( Ie::!beilg t( U‘E'J“r)ea %2( f’mh.’)N (Iﬁ ()Fhﬁ{ N- me!hv%rﬂsnos é[f( mﬁ{) a]d] 4P ﬁ}l}-
Et 0&egmdmashedeimxyh aca@lnd1vN3, H(Zl.fqzabtk‘ i (m@f 3. 2dl ]d)cf&tdvc)(&%@E@ﬁﬂ) [)-

102”%%{:1?258)2’%@”@%/ Pia]é'gﬁ)@nza%gb%%p - é(%mfét nclpdl 8% ftf)mngc dCld m
gbg%g}nld\/ﬁ?ndtﬂozl é_?_ﬂ&(ll(ﬂMﬂ%i/ﬁ%\zC Ggrgfblgmnﬁb (IOOIS;‘QO\S/?e"/a), %g I\g)S( il cst(;nuon
2oq7L 395G Vet Dt e abepr st o

CHLOORIFORMo Wners TEH MR muwmbg:nhel Claca o (gﬁ 13)612@ (}rile:l,l
o1 SR PBCHITaT & PciH1 <06 0 1084g) S0 S FmhBly o g 3-8

1%(H:EL3T(t5J ML) 4\08S 4add@d1 Et,3No((8. J&%usmh 1 Q) &QJOmMS)(nﬂmdi) 7.13
AP i o8 i e ol G Bl oSk B
t haysebyent1 Iha.resi cku,@a e edi $e®LY ed-MB raeliRanek; 3.57;
filtered, and Sﬁrlfled prep- HPLC to afford A TFA

sal¥S 67z $HEMbH O AGHE A(*@“@é#@gﬂ@(@@o)adwwzw;ak $4ih e SEG) NE-MS
retention time: 3.18; MS m/z 638 (M+ H). '"H NMR (400 MHz, CHLOROFORM-D)
20 dppm 113155 (m, 6 M), 1.21 {6, /=718 Hz, 6 H), 2.31 - 3.55(m, 11 H), 2,41 -
3.29 (m, 10 H), 3.49 (q, /=7.05 Hz, 4 H), 3.59 - 3.67 (m, 1 H), 3.89 (5, 3 H), 5.02 -
5.29 (m, 1 H), 6.97 (dd, /=8.81,2.27 Hz, 1 H), 7.10 (d, ./=2.52 Hz, 1 H}, 7.28 (d,
J=8.56 Hz, 1 H), 7.36 - 7.49 (m, 1 H), 7.83 - 7.91 (i, T H), 7.95 - 8.06 (m, 1 H).
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10retention tine: 2.96; Ms mz 631 (MH). The product
was observed to exist as inter- converting rotanmers 1H
W@'B@‘/Kﬂ@%w CHLOROFORMID) 6 ppm 1.04 - 1. 611)(61%82%07/06829)
. -238(m10H) 2.48 -3.03 (m 6 H),
320(m I H 3.30, :3.78 (m 2 H), 3.41 (s, 3FI)
3.88 (s, 3 H, 4.05 (d, .1=14.10 Hz, 11-1), 5.06 -
5,28 (m 1 H), 6.97 (dd, 1=8.81,2.27 Hz, 1 H), 7.11
(d, 1=2.27 Hz, 1 H, 7.24 - 7.34 (in, 1 H, 7.54 -
157.73 (m 1 LI), 7.82 - 7X3awmpm371=7.18, 5.41 Hz, 1
11), 8.17 (s, 1 H). Exanple 33 20
(+/-)-8-cycl ohexyl -N-(eth)lsullbnyl)-1, 1
a, 2, 12b-t ef rahydr o- 11- met hoxy-1| a-
(3-nmet hyl - 3, 8-di azabi cycl o[ 3. 2. ] }0cl ane- 8- ear bonyQt ycl
oprop[d]indolo[2,61- aj [2] benza I ne- 5- ear boxam de.
In a manner simlar to that aboe t he product was
prepared: sulfonanmide (0.47g, X494 LC-MS retention
time: 3.54; M5 mz 551025(1 14 (0.43 g, 94%
LC- MBS retentlontlrre{>—3uﬁ9 : 5P (MHH) . A TFA
salt of the product was prep (0.0378 g, 719%.
LC-MS retention time 3.028 I\/Sz 645 (MtH). The
product was observed to exist as~inter-converting
rotancrs, the major isoner: IFI NVR H NVR (500 MHz, ppm

(])'g ( r2n 97Ldt ,(;II)(]I’-I? ldzg?%‘?i’j lrﬂ i tcf_bdgn 1y%110 ugm g:él amlo@late
H) ((8@9@ of s ,167’3mhl)ol) v5as la,dcdfv@ a&c@mmxtlueFdf)con@o&Yd -4 (i) (97574 g,
1 Fp)128 1711@%)) %dmcﬂygﬁéisdwalcy_«[c tP_[I)'Z 2 l-}ocggle 21—%1@@%2{@ %g, 01128 mmol)
14) anfre8 (d.@?] él;],f)JS)iE nﬁmtﬁii\ﬁ@ ml) under nitrogen. The mixture was

stirred at 1t for 1h and quenched with MeOH (0.5 ml) and then evaporated to dryness

10 and purified by reverse-phase HPLC to afford isolated in mono TFA salt form of the
product (0.0613 g, 60%;)) as a beige solid. LC/MS: m/e 686 (MH+). LC/MS method:
Start % B: 0, Final % B: 100, Gradient time: 3 min; Stop time: 4 min; Flow rate: 4
mi/min; Wavelenth: 220; Solvent A: 10% McOH / 90% H,0 / 0.1% Trifluoroacetic
Acid; Solvent B: 10% H,0 /7 90% MeOQH / (.1% Trifluorcacetic Acid; Colummn:

15 XBridge 4.6 x 50 mm S5,

Example 38

N
O NB\/ ~

0 <
A" 4 QC{

20
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10 (+1) - 8- Cycl ohexyl - N-(azeticlin- -.3)Isu

Iibn%'l%- 1,1 a,2, 2 b-ietrahydro- 1 - |nethox¥
‘Noﬁmvé-ﬂ$ thyl-3,8-cliazabityclo[3. 2. ]I CT/US2007/068209

ocl ane- 8- carbonyl)- cycloprop Ji ndolon , 1-4

benzazepi ne-5-carboxanm de. In a manner simlar to that

above, the product was prepared: sulfonam de (0.96g,

5999 ; LC-MS retention 15time: 3.58; M5 in/z 578 (M+H).

The comprunth WasofORSSRMEM 0485 £3495] wRSndd¥Rhr the acid (0.060g,
converting rotamers (3/4). The mgjor isoner: 1H NWVR

( 460 Ofpenolicrd erOFCRMEDIB G pishi A mtsmctmylsw irida. LGS
Y&uﬁfgg 'tm{c 91Af(4mm4M155m)2|¥M 1:13{_}'6938 L%JI&I% mctl?odl%isﬁﬁ%'l?. 6 Imdl

‘Vq_BﬂDOg@me}zcnt tlmH)?a m@; S@p (ige: fgmp-qy l"lqgv @g: ¢ gnl/ngn pfy dVC]Cm

54 999[ (Sgsvcpr%/w 15)‘741\/%@118 )gé%{ d) (ﬁ%‘h 1%%2)1](_)«10% Iél;-\c{ddSé vélrﬁlBSQ)%
Hz Ho@ /%0 McQi /0.17 Bl@fh(omacqtlchf)md 'ﬁo;&gm( dﬂ}nflgg 3116 X 10 Egml S5.

1 451 H]N Miz Cfxts&%g%tom&sagﬁz%ﬂjoxjfgﬁk/é’ll ﬁ { IE)(gIr\]/l:lﬂt L?‘(r%giog%)g {)}KM-

I\/Bde pp;56414( MBI, é@m@uadzwimhsawed 7T nEKifs2.986, 3 H)

erting. rot rs 4) J
VR 45 S oo @0 348 S i 1 T PG 3P0 i e
10117H)1 (dZLZZz-}IZ' 88[)(7118(53 J=4. 36 12, 168) 7.4@- 784 (th,n, HL7 44,
§ 02 Hz, 1 H), 3.84 (s, 3 H,
4 dsgélj”iziﬂé)% 7 g, s >11 Iﬂ-b 4.21 -4.43 (m 4 F1), 5. 34
(d,1=14.86 Hz, 1 FD 6.87 (dd,./-8.56, 2.77 Hz, 1 H),
6.98 (d,1:2.52 Hz, 1 14), 7.21 (d,1=8.31 Hz, 1 FI),
7.69 - 7.75 (m 1 H, 7.86 - 7.90 (m 1 H, 8.13 (s, 1
Hy. A TFA salt of the product was prepared: LC M
retention tinme: 3.51; MS mz 672 (MtH). The title
conpound was observed to exist as inter-converting
rotamers in 1E1 NVR (400 MHz, CEILOCROFORM D): 114 NWR
(400 MHz, ppm 1.02 - 1.63 (m 8 5El), 1.72 - 2.36 (m
10 H, 2.47 -3.23 (m 6 H), 3.45 (d,1=29.46 Hz, 2 H),
3.59 -3.75 (m 2 H, 3.89 (s, 3 ED 4.12 - 4.38 (in, 4
H, 4.38 - 498 (m 2 H, 512 - 530 (m 1 H, 6.90
-7.03 (m 2 H, 7.12 (d, J=2.52 Hz, 1 H), 7.27 - 7.35
(m J=9.06, 9.06 Hz, 1 H), 7.59 -7.75 (m 1 ET), 7.84
-7.96 (m 1 El). 10Exanple 35
(+/-)-8-Cycl ohexyl - N- (N-et hyl - N-ni et hyl am i
nosul fonyl)- 1,1 a, 2,1 2b- 15tetrahydro-1 1-m et hoxy-
a-(3-ni ethyl-3, 8-di azabi cycl o[ 3. 2.
oct ane- 8-carbonyl)- cycloprop[d] dol 1-a] [2]
benzazepi ne- 5- car boxam de. Prepared fromthe acid in
simlar nethod as described above. Sul fonam de (0.109
g, 67%. LC-M5S retention tine: 3.60; M5 nmfz 580 (M+H)
Conpound was observed to exist as inter-converting
rotamers (-5/4). The major isomer: 1H NWMR (400 MHz,
ppm1.16 -2.09 20(m 14 H, 2.73 - 2.93 (m 2 H), 3.07
(s, 3H, 3.31 -3.52 (m 3 H, 3.76 (s, 3 H, 3.88
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(s, 3 11), 4.05 - 4.10 (m 1 H), 5.40 (d,J=15.11 Hz, 1
H, 6.88 - 6.93 (m 1 H, 7.13 (d, J=2.27 Hz, 1 H),
W(? 26’0%/1369%229 (m 1H), 7.33 -7.42 (m 1 FT), 7pSRus2007/068209

6 (m 18.19 (d, J-1.51 Hz, 1 H. Acid (0.108 g,

100%. LC-MB retention time: 3. 55; M5 nz 566 (M+H). A

TFA salt of the product was prepared (0.0437 g, 549%.

LC-MS 25retention tine: 3.10; Ms mlz 674 (MtH). 1H NWR

(500 MHz, ppm1.14- 1.62 (m 6 11), 1.22 (t, 1=7.17

Hz, 3 Fl), 1.69 -2.21 (m 1@WM82.25- 3.31 (m 11

EI)302(s 3 H, 3.43 (q,1-7.02 Hz, 2 H), 3.55 -

%"émf%o( 3.89 (s 3 H, 5.08- 5.29 (m 1 H)),

in, 1 , 7.11 (d, 1=2.44 Hz, 1 H), 7.28
S 7.31 (|n 14) 39 7.56 (In, 1 H, 7.85 -7.91
m .1 Exanpl e 36
% 1 8 L(?Plpglﬁé(i(/f%lf\lual\ll-eth 3,1 -Nrn ethyl am
nosulllnyl) , 8,2, 1 2 btorahyd ro- 1 .1 -nellioxy- 1
a-(3-ni ethyl-3, 8-di azabitycl 2, 11 pdane 8- car bonyl) -
10cycl oproplill indolog, 1 -0

benzazepi ne- 5- car boxam de. Prepa
simlar nethod as desc%bed abve
g, 67%; LC-MS retention 1
Conpound was observed to ' |\er- converting
rotamers: 111 NMR (400 I\/Hz, ppm 1. R 2.13 (m 18 H),
2.64 (dd, 1=10.07, 6.80 Hz, 1 H), 2.84- 2.96 (in, 1
H, 3.34 -3.67 (m 4 H, 3.75 (s, 3 H, 3.88 15(s, 3
H, 4.03 -4.10 (m 1 H), 5.40 (d, 1-15.36 Hz, 1 FI),
6.90 - 6.95 (m 1 H), 7.13 (c1"1=2.01 Hz, 1 H), 7.21
107, 2&efen, 1 H), 7.33 -7.39 (m 1 H), 7.83 (d, 1=8.06
Hz, 1 H, 8.20 (d"1-1.26 Hz, 1 11). Acid: (0.126 g,
100%9. LCGMsS retention tine: 3.57; MS mz 580 (MtH). A
TEARS & €00 of BONR°RYuct was prepared (0.431 g, 52%.
LC-M5 retention tinme: 3.18; M5 niz 688 (M-11). hll NWR
(400 MHz, CHLOROFORMD) 20 d ppml 13- 1.55 (m 6
1-1), 1. ZWN}R? 18-~ 2 31 -3.550,11 H),
241-3. ,101% 1705Hz 4 H),
35@1*36 m 19H) 89(373 . 5.02 - 5.29 (m 1
1g|) 6.97 (dd,|=8.81, 227Hz , 7.10 (d, 1=2.52 Hz,

1H, 7.28 (d, 1=8.56 Hz, H)736-749(|n 1H)
7. 8@ lelygg_ogelp ﬁmlolalk-}) al]wnggl1yclgxyggu(4y]|q)xy,:plqq)q ozgdloakoxy,
Exanpl e 37

Sul f onam de (0.127
A M5 mz 594 (M+H).

R is cycloalkyt;
20 R*is hydrogen or alkyl;

R®is hydrogen, alkyl, alkylSO,, cycloalkylSOs, haloalkylSOs, (R\)2NSO,, or
(R™)S0,;

25 R’is hydrogen or alkyl;

R¥ is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, alkylcarbonyl,
cycloalkylcarbonyl, haloalkylcarbonyl, alkoxycarbonyl, alkylSO,, cycloalky]SO,,
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5Neat 2- (1H Benzotriazol -1-y1)- |
3, 3 tetranet hyl uronium tetrafl uoroborate (0. 053

WO@‘}QL ol ) was added to stirred mixture of &'968209
1-4 (0.0774 g, 0.128 nunol),
3- et hyl - 3, 8- di azabi cycl o[ 3. 2. 1] oet ane, 2HC1 (0. 026.4
g, 0.128 mmol) and TEA (0.071 m, 0.512 mmol) in DCM
(2 m) under nitrogen. The m xture was stirred at rt
f orhdiOQlk?FS@g OHSRCORBAW Gk y MR PocRy Mt diai NS T DR bonyl benzyl,
evapor a to dryness 10and purified by reverse-phase
HPIP@Wyéf)XaMW’dl ospNTEiwd in | TIODO TEA salt form of the
product (0.0613 g, 60%) as a beige solid. LOMS: me
686 (M+). LC/ Ms nethod: Start % B: 0, Final % B: 100;
G dfiiektdragementlyd omicyploaitybpndi ne: 4 nin; Flow rate: 4
m/mn; Wavel enth: 220; Sol vent A: 10% MeOH / 90% 1 LO
/ 0.1% Trifluoroacetic Acid; Solvent B: 10%-120 / 90%
Ve (R Lis fa@ct Wiy T piy frblabmd,gestridoy Apipdrazidel, mmﬁhom@XBhiiodagsp holinyl,
thglog 18(:1“;?1163/%5%(%151)1(10%%%0]%1 dll(]oia su tltgtr%dt t% TEAT@% ubstx?ucnts
(O 0609, 0.104 nmol ) and ami ne using 1413TH and TEA in

ne chl.or, ete tion tinme: 3.146 mn;

V8 b PR S el R IRSEE Start voE 0, Final 9
10B: 100; Gradient tine: 3 mn; Stop tine: 4 mn; Flow
rate: 4 m/mn; veleth 5 220; Solvent A: 10% MeOH
1 96% H26& PEPRYANERY ¥hSScet i ¢ Acid; Sol vent B: 10%
H20 /90% MeOH /O 1% Trifl uoroacetic Acid; Colum:
XBri,dge 4,6 x mm S5. 1 4 NVR exi sted rqotontrs, The
mejfors ‘f)@#?ﬁcn»ﬂldﬁ R o rgro CRPEREORWEP 6 ppm 1. 14
-118(|n 6H)119-212(m16H)219-3.77(m
9 TH 2.95 (s, 3 H) 95 - 4 14)
155 d@\g is hyglrapen (d,l,l?yi :pyg_loq_yylis cgqoc@l@d ahl_cgg afyyl Cdl@()ryy;l ’xyq_arlpq)nyl,
107, 7.28 (d"/-8.56 Hz, 1 H)
2 40’1?}’1 (bgnzz‘lloxygmé(%')_/b"%rp);nd (yl |-8.31 Hz, 1 14) 8.07
(U. s., 1 H. CLAIMS W claim 5I.Aconpound of

f orﬁ“f:l l%zdlrogcn or alkyl; and

A

20 R'%is azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, N-(alkyl)piperazinyt,

morpholinyl, thiomorpholinyl, homopiperidinyl, or homomorpholinyl.

3. A compound of claim 1 where R' is CONRSR”; R® is alkylSOs,
cycloalkylSO,, haloalkylSOs, (R7)2NSO,, or (R')S04; and R is hydrogen,

25
4, A compound of claim 1 where R? is hydrogen.
3. A compound of claim 1 where R* is methoxy.
30 0. A compound of claim 1 where R* is eyclohexyl,

7. A compound of claim I where R® is alkylSO,, (_R())QNSOQ or (R]O}SOQ.

109



10where: RI is CO2R8 or CONR6R7; 15 T 'N-R8 R2 i sor
R8 i s hydrogen, hal o, alkyl, alkenyl, hydroxy,
whenzybegy, al koxy, or aloal koxy; R4 is cycl oapddkis2007/068209
20R8 i s hydrogen or alkyl; R6 is hydrogen, alkyl,

al kyl SO2, eyel oal kyl S02, hal oal kyl S02, (R9)2NS02, or
(RnS02; 25R7 is hydrogen or alkyl; R8 is hydrogen,

al kyl, cycl oal kyl, (cycloal kyl)al kyl, al kyl earbonyl ,
eycloalkylcarbonyl hal oal kyl ear bonyl , alkoxyearbonyl
al kyl S024 ceyzewdlqﬁylaso)iz dCCOhéxpg)faltlwﬂo g ggicadeansyony| |
(al kyl am no) car bonyl, (di al kyl am no) carbonyl, benzyl,
benzyl oxycarbonyl, or pyridinyl; R9 is hydrogen,

al kyl, or cycloalkyl and 5 RIogsRazeti dinyl,
pyrrolidinyl, plperldlnyl pi per |nyI nmor phol i nyl,
thlonnrphollnyl honnplper|d|n honnnnrphollnyl
and is substituted witR' bstituents;

10.

10
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or a pharmaceutically acceptable salt thereof. 2. A

nd claiml| where: R3 is hydrogen, halo
\Wogﬁ£2§§§? hydr oxy, benzyl oxy, or al koxy; 1512§C?@§¥hwmmxm
hydr ogen, al kyl, cycloal kyl, (cycl oal kyl)al kyl,
al kyl car bonyl , al koxycar bonyl, benzyl,
benzyl oxycar bonyl, or pyridinyl; RO is hydrogen or
al kyl; and 20Rl is azetidinyl, pyrrolidinyl,
pi peridinyl, pi-perazinyl, N (alkyl\pi perazinyl,
nor phol i nyl . {Ri onorpholinyl, hogﬁﬁ%peridiQ¥£&ﬁor
hononorpholl‘ 3. A conpo~; of claim

e R

is CGN i s al kyl S malkyISO% o

hal ol 2 ?n and, 7\
hydrogen £, \ At ormp ot Wh 204 g
hydr ogen. A conpound of ere R3 J

nmet hoxy. 306--A conmpound of cl a 1 where R4 is
cycl ohexyl ., 7. A conpound of claim1l where R6 is

al kyl S02,,_(129) 2NS02 o )»SE2. WO HNgﬁ
2007/ 1369 US2007/ 20978 A¢conpound of alr 1
accogqr foIIovvpnuster-4 hem stry. o 5974
VLo aveandir e f oty owi Ry
g?behe .;> N o O B ﬁ; “
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11. The conpound of glajuRhek7/068209
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PCUUS20071068209 or a pharnaceutically acceptable
salt thereof $ 14, A towposifiOn conprising a_conmpound
WOZPITEBISE 1, or a pharnmaceutical Iy accept abl eP§KUp2007/068209

*hereof, and a pharnmaceutically acceptable ¢ 15. The
conposition of claim 14 wherein the conpound of claim
1is or a pharnmaceutically acceptable salt thereof

16. Use of a conmpound of claiml fin the manufactu of

a tdb:.fix aeating hepatitis C lizf The use of claim

16 wherdin ghe comound of claim){ is orngpgg?k

N

I
accept abl" | » thereof. 0 0
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, and .

53 orapharmaceutically acceptable salt thercof.

11. The compound of claim 1

10

or a pharmaceutically acceptable salt thereof,

12. The compound of claim 11 where the salt is hydrochloride.
15 13, The compound of claim |

P15
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or a pharmaceutically acceptable salt thereof.

5 14. A composition comprising a compound of claim 1, or a pharmaceutically

acceptable salt thereof, and a pharmaceutically acceptable carrier.

15. The composition of claim 14 wherein the compound of claim 1 is

or a pharmaceutically acceptable salt thereof.

16. Use of a compound of claim 1 for the manufacture of a medicament for treating
hepatitis C.

17. The use of claim 16 wherein the compound of claim 1 is

Ao
O M

o, | N
\N'S“N N
RGOS

or a pharmaceutically acceptable salt thereof.
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