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application clains the benefit of U S. provisional
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including their salts, which have activity agai nst
hepatiti s CROSUREFEKBYCRNGO RALA TEOUSETIUCATIONS eat i ng
t hose i nf %:l;t ed wi.th HCV. ghe diﬁgl osure also rel ates

t O oshines applicationrlsim Hsdenedit ofid Prijoviveass rpYrsen AdE!
[qglﬁfﬁle 71 U HCV) is a mmj or human
5 pat ogljgﬁfqgi ’r?%?égltelﬁ:r%alyghﬁ)ggti mated 170 million persons

wor |l dwi de - roughly five tines the nunber infected by
human i nmunodeficj en virus type 1. A substanti al
fraction of the%m@WQ&FeﬁﬁéﬁWENm%al s devel op
S S Si s
VB AP ETLY Bng T RERE el QB EpRERY
Engdluding tieidsalts, 3vichdibybatii20@:hinyt. hepHiDO C]viHGV(HEV )and are

positjve-stranded RNA virus. Based on a conparison of
104 ﬁ@_e%baar@@a}gél%ﬁswfe&@ﬁ&“@é@é iR GRS YR AISRIANLT ve
i:dg@leéfﬁﬂi&nx ahd e &S 3F M h QBT AN fbas €91 on, HCV has been

led as a separate genus in the Flaviviridae
f dfif03y. Aldpat2Brievihe (BCH] is theyjdelhamanpatliodar iffating yn have
envel oped virjons that contain osi.tive stranded RNA
géﬁ%‘ﬁ@e(gﬂ@d’&l‘ﬂlfﬁ)ﬁ PSS PISRYENARIAG - Fengh g‘é(EPFlPsct%%P‘B’E@F cctpd Ry

tr i : :nal U | '
B0 0L 1 PLOSE PSRl OREL, A

15 wi individualhdevelog beeiots regressve naadted e, amdlmbngmirkbss @egienc e
t hroughqut the HCV gen . | east si x '
gt g0 aiarcns (LG O ab b ged Vothd &2 CRAR) 50
ﬁlg\b/bwes HaY & RENvAGRGIdae vilhe BIRO aggﬂp&rxgﬁgﬁg

differ 1n their distribution wor an
c| deduced hmso goiid féquenve endthe ttensye mgtiiactyhethe Sogemnedlityd of

HCV .r eny | usi ve_.despi te numer ous udi.e f the
PSSR b Bt S Dty BRETOR b RisgLHaG e dpl. Al
20 t NRLARYs of EIQQQQIVTH@&%HQQJ HavS &t dHi o nSNA: SRR dsRive

approxi mately 9500 nucl'eotides 30in I ength and has a
si strghded Bpengeneme envgdifig alhienopv@RIE)s-gecifid progeim v tregblation of a

| ar al yprotei n of abqut 3000 ami no acids. In

i rﬁ“&fﬁ‘tg n%&?‘ﬁ@@%%@%@&?ﬁ?ot ein is cleaved at
MUbH0SP! © SnbiBSablY hG&bsMEiBNis BRHd WithidheRHOERR] 8]d Lrioded
produce the structural and non- - 1 -

amino acid sequence throughout the HCV genome. At least six major genotypes have
25  been characterized, and more than 50 subtypes have been described. The major

genotypes of HCV differ in their distribution worldwide, and the clinical significance

of the genetic heterogeneity of HCV remains elusive despite numerous studies of the

possible effect of genotypes on pathogenesis and therapy.

[0006]  The single strand HCV RNA genome is approximately 9500 nucleotides
30 inlength and has a single open reading frame (ORF) encoding a single large

polyprotein of about 3000 amino acids. In infected cells, this polyprotein is cleaved

at multiple sites by cellular and viral proteases to produce the structural and non-

-1-
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SUBSTI TUTE SHEET ( RULE 26) structural (NS) proteins.
In the case of HCV, the generation of mature

woewoasmect ural proteins (NS2, NS3, NS4A, NS4BPCIMBESA)9/042805
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30

and NS5B) is effected by two viral proteases. The
first one is bellevdto met al | Qpr ot ease and
c|saav%r§P®{S Plr%enmsén pﬁﬁ% (BHEPRECLERATIC BRfSTUSUE
S t n I
S PP REER AR s§§%l*£ SRS T L
rTEpﬂotaasess Tk ffirst biee is bdisegjue ht a okeBoagese dolulsy cseatic st
both in cis, at.the NS3-NS4A cl egvage |te
i M Q%Jaﬁlonaftg?se?% OP%H&SFHI}’?@W@A%W@WN%W Q\%é%\mma
@ k&Rt g&%? aild ﬁ)@&i% Al e sﬁ)ﬁerq‘d@nt
mulT1 ple functions, actin cofactor for NS3
prodeeased endtr@oss] Nﬂ3yb(m]$m|0$t atrige NS3-NRGA nlessbeante, and in

c bR R R AT Ssn. BE-ERSSReap Bt ¥se

Wi ﬂr&eﬁ@ﬂﬁaﬁ@@ﬁveﬁﬁﬁfﬁﬂ§ AhYtidn® abfE RLEGESS! fﬁlgth@}(lg@ ﬁ)tease

enhanci ng the proteol ytic efficiency at al
siang gossfbb@sm&gm bt eicmbahs bcdizhtidniof 3SH and @hﬂ |vdd rephcase

t d RNA .hel t 1 NS5B I
e BPPBE, SRSy oryHer NS SSkina S pamh Ry
_Fi_% M{ég/&éﬁmgQ%nts' Snhla AR tH@&oieBlgﬁ%ﬁ”lﬂ%l@laﬂg af Al bR @tbs. HGY-

fein is descri " St ruct‘ural
Al yyreitsinafso bﬂebltse]pelwsmesrlﬁhomhaua@ RANRNPOlofipase acsmtlem

SN ipb e 5% it TR AR R Ry B gofinetine

C th B iGigvdivbdli m@&ep@ba%%ﬁ%ﬁﬂc‘i 2RIV NIBYRSin is described in
0007] Currently, the nost effective t her apy

eﬁ";Stru@isralaAMrsbwiﬁﬁleuPbpatms CaY¥ipty&N A Pdyherssrin Gowiplex Wlth

o Pty BB Sy 2oy ke aBt 381 4
( 1998 ndescoR@ gIe MWinkk hifRIDidegRUT: B -HRRoiss.r at e t hat

egyl ated al pha-interferon is superior to unnodified
al [M{Hlu nt@wmmimmeamsrﬂihmméﬁbmel(amem@ms agombinatyin,of N,
En 43:.1 0)). Ho even

a?ﬁ%”é%fé??lhaéﬂtf FVifihy ?5 B0 Rating hkisy BPUHg
cqQurymat TR, Ahniegyl: @tz%dmgi Ploag)). Nt @bt liiBal 2R6lts
ribavirin, a substantial fraction of patients do not
halvz@omtesthﬁé pedyhead atpdetuderfenm ib pupetiorad umoeddfied piphe-interferon

P aBeh Bt F Ente U ROER L ARR oS BT Aot on.

[ GaQ&dhevch Wﬁﬁ@kpeﬂﬁle@tﬁﬁﬂér%ﬁtld @glhﬁhs:labolﬁﬂg admilAggisns Jror
exanpl e, the conpounds are novel and are effective
agﬁ&gﬁ@i@d H@lpamtetfﬁr@n ad rﬂmﬁrm; ovhsthnyial Méomdrnabwﬁo@ not have
exgsv t?’l%ecfe‘ \ﬁ%l%cﬁ g?ralglg%r eqlge?eelag Fl%e?rloafl f’lﬁpol'tant need to
3%€élblﬁé’1fe§ﬁﬂeQﬁer%ﬁthd§Iﬁor d@atﬁféhtrtgﬂomllﬂfebudd on efficacy,
targﬂgt selectivity, solubility, safety profiles, or

bi [Be084i | é%lpllnvmylonprozmdes teguisgridrenizes a eIt @gypounds
O R T LN & CRBRLTAR, b provide
phavmageubot siakhite@ierRba R ex®ld, Sith 2038rda6 BRAS ntorOFTIheir

and net hods of treatnent using these conpounds.
mechanism of action, binding, inhibition efficacy, target selectivity, solubility, safety

profiles, or bioavailability.
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5[ 0010] One aspect of the invention is a conpound of
formula | where: RL is CO2R5 or CONR6R7; 10R2 is
wo eovanyi4s4 pyrrol yl, thienyl, pyrazolyl, isoxazpdTU$2009/042805
i sot hi azol yl , inidazolyl oxazol yl, thiazolyl,
oxadi azolyl, triaz ar tetrazol and R2
|ssubst|tuted MAPE§¥%P§ Fﬂ&%%@“@éﬂ%@Ned fromthe
aayl
LG s SR Shes P ALk bund: B AMEL IR
pyphachanariydlly abexpmblieis dazmid;ebmpqmntmm ardinmyliods oftsdaintent wihg
ith 0-1 al kyl substituents, and pyridinyl substituted
$i¢ BRmEPOPARGS; |y | substituents: and R2 issubstituted
Wi (R12) 2, and
et e L R e S Rt
sel ected from oxo, am no, al kyR? and hanaIkyI R3 is
hydr ogen, hal o, al kyl, al kenyl )ﬁydroxy, benzyloxy, or
al koxy; R4 is cycloal kyl; 2 hydr ogen or al kyl ;
R6 i s hydrogen, al kKR! cycl oal kyl S02,
hal oal kyl S02, (R9) (R1( 1)S02; R7 is
hydrogen or al kyl; R8 : \:Ikyl cycl oal kyl
(cycl oal kyl ) al kyl, al kyl'car . R®
o5cycl oal kyl carbonyl, hal oalfkyl car bonyl
al koxycar bonyl , aIkyISOZ cycl oal kyl SO02, hal oal kyl S02,
am nocar bonyl , (al kyl am no) car bonyl ,
(dﬂwhkylanino)carbonyl benzyl, benzyl oxycarbonyl, or

pyri di nyl ; Fogen or aIkyI - 3 - SUBSTI TUTE

SHEET ?R@EEB§6 @g %'s hydrogen or al kyl : R11-

10 I s azeRP difihyl, @y&ry@Iﬂh@ﬂynxp&razcnﬂpﬁds;aa%lwis@thﬁmﬁr RAdRY,
rphol i nyl, t hi’omor phol’i’n onopi per i di nyl

m@l)ﬁgh@quﬂy@xad@zol}ﬁ,dmmbﬂ ph@ltm;mb}'l andﬂ&zj 1S|sgbst1tuted with 1

ﬁ;lsg E%’utgﬁtt sggft\/\@/from %e@%gﬁw%ﬁg §{,ﬁlyﬁl8 ytletr'ilR&rofuranyl
(%tl‘e%!v@fﬂbﬁmya'pkaﬂ[yl PRl baing) @iiibmy lenf RARLAY Y

R13 is azeti rrolidinyl erldlnyl
p| Hmlgmykﬂ}abstltM |1 nl}qyl subsmu@mg,rquﬁ @ynmhlwl substituted with 0-1

15 ootion SRS Vi A TRRHRE S ey Pl ROERTBECRATY o

h&t@N (RAHK¥hd CON €] palRR lsubsatukc@xyianl 0K bubstituents selected from oxo,
amino, alkyl, and haloalkyl;

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

20 R’ is hydrogen or alkyl;

R is hydrogen, alkyl, alkylSO,, cycloalkylSO,, haloalkylSO,, (R*)(R'*)NSO,,
or (R'S0y;

R is hydrogen or alkyl;

R® is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, alkylcarbonyl,

25  cycloalkylcarbonyl, haloalkylcarbonyl, alkoxycarbonyl, alkylSO,, cycloalkylSO,,
haloalkylSO,, aminocarbonyl, (alkylamino)carbonyl, (dialkylamino)carbonyl, benzyl,
benzyloxycarbonyl, or pyridinyl;

R’ is hydrogen or alkyl;

23

SUBSTITUTE SHEET (RULE 26)



10am no, al kyl am no, dial kyl am no, R11, am noal kyl,
(al kyl am no) al kyl , (dial kyl am no)al kyl, (R11)al kyl, or
weoRRs374844+R8 or RI- isN N, Ru NLN R5R5 0 RBCT/U5$09/042805
NNN' // I 15R8R8R8 , or or RI3 is
Or*-- d1 A} SUBSTI TUTE SHEET ( RULE 26)
IS hy rogen ora ky ;

R'! is azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, homopiperidinyl, homopiperazinyl, or homomorpholinyl, and is
substituted with 0-1 alkyl substituents;

5 R" is hydrogen, alkyl, alkoxyalkyl, aminoalkyl, (alkylamino)alkyl,
(dialkylamino)alkyl, or (R'"alkyl;

R" is azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, homopiperidinyl, homopiperazinyl, or homomorpholinyl, and is
substituted with 0-3 substituents selected from halo, alkyl, cycloalkyl, alkoxyalkyl,

10 amino, alkylamino, dialkylamino, R'', aminoalkyl, (alkylamino)alkyl,
(dialkylamino)alkyl, (R'Malkyl, or CO,R’;

D R S A

N~RS
*\D\? *\% \NN/)\/( @
NTN

N
/

15 O = or
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or RI3is a [4.3.0] or [3.3.0] bicyclic diamne
attached to the carbonyl through 5one nitrogen, and is

wemstdus ed with 0-2 R8 substituents; PCRUL200%042805

10

15

20

hydr ogen, al kyl, cycl oal kyl, (cycloalkyl)alkyl

aninoal yl, alk Ian1no)a|ky| di kylan1no)alkyl or
benzyl ydrog al kyl , ycI IkyI,
(cychoalkyl ) aKkyl™0 anl 0( ylan1 kyl ,

(di al yIa@1n67M K yI >N 5 taken

2

together is azetldlnyl pyrrolldlnyl, plperldlnyl
piperazinyIRMhL(aIkyl)piperazinyl, nmor phol i nyl

t hi onor phol § honopi peri gi nyl, or hopgmor phol i nyl ;
R16 is hyd Ngﬁ@ or al kyl; R17 is hydr@gen, alkyl, or

cyclog d Xis t hyNepe, a R'7absent; or
a pha euti cal ly abl @ saftN
[0011] t her aspech—of~t he i nyention

eof .

s a g¢onpound of
formula | where: 20Rl1 is CO2R5 or CONR6R7; - 5 -
SUBSTI TUTE SHEET (RULE 26) R2 is pyrazolyl,

i soxazol yl, or i olyl, and is substituted Mﬁth 1
substituepiisel gcte from the group zjézgstlng of

cycl oal kylg, tet opyr nyN, phenyl|,/pyrim dinyl,
pyﬁa ' RIT i nonyl beinzyin dazol |per|d|nyl
subskituted wi.th 1 alkyﬁ sub MHuenN and; pyri di nyl

substituted with 0-1 al kyl substituents; and R2 is
5substi t uked th 1 tituent selected from 5,
oo 9% B Sl i B 6 i e L&%acwfn% ok
aldﬁth%g&saﬁdtlyamgﬁmemuhé ARk Niucé i s cycloal kyl; R5
i's gen or alkyl; 10R6 is aIkyISOZ cycloalkyISOZ

or (R9)(R10)N802 R? is hydrogeﬂi R8 i s hydrogen,
al kyl, or (cycloalkyl)alkyl |

or R is R7

R™ is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, aminoalkyl,
(alkylamino)alkyl, (dialkylamino)alkyl, or benzyl;

R" is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, aminoalkyl,
(alkylamino)alkyl, (dialkylamino)alkyl, or benzyl;

or NR"R" taken together is azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl,
N-(alkyl)piperazinyl, morpholinyl, thiomorpholinyl, homopiperidinyl, or
homomorpholinyl;

R'® is hydrogen or alkyl;

R is hydrogen, alkyl, or cycloalkyl; and

X is methylene, a bond, or absent;

or a pharmaceutically acceptable salt thereof.

[0011]  Another aspect of the invention is a compound of formula I where:

R'is CO.R® or CONR®R:
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R12 is al kyl or al koxyal kyl ; R13 is

azetidinyl, piperidinyl, piperazinyl, norpholinyl,
whoweps st azi nyl, or 15hononor phol i nyl, and i SPCT/US2009/042805

substituted with 0-3 substituents sel ected fron1ha|o

al kyl cl oal k al kox
* K| NR cZ\i/s-pyfqzolyly1sgxazo glugrgiffp%lgﬁlgy g}qEEqubétmgéwggi sut@ptuent

ponge ok, WANRAEDf o B Drclilon AR il 2 2
[q&ﬁ&@ﬁm@qheUmaSpﬁmﬁmmylb@emnmudntpmmuhmdaMBmmmdumMIOf

forlng &%qlwem &85@5@11 iy Subétftutﬁi}”&%QmR? éﬁ&uqnéﬂ and Ris

5 S%Q?ﬁl’t&téﬂt\%% Wu&)ﬁlt&f:ﬂ%éﬁ%kﬂ %ﬁré%ﬁe'@ﬁ\ﬁ(?\@ fﬁrﬁir@% R"; and R*is
cyclopropyl, cyclobutyl, tetrahydropyrafyl

pysubstiudidrwyith 0-pylkelzubsyituentyr i di nonyl ben2|n1dazolyl,
N—neth%g%QHSQ%dlnyl, pyridinyl or
R* is cycloalkyl;
R’ is hydrogen or alkyl;
10 R’ is alkylSO,, cycloalkylSO,, or (R*)R')NSO»;
R is hydrogen;
R® is hydrogen, alkyl, or (cycloalkyl)alkyl;
R" is alkyl or alkoxyalkyl;
R" is azetidinyl, piperidinyl, piperazinyl, morpholinyl, homopiperazinyl, or
15 homomorpholinyl, and is substituted with 0-3 substituents selected from halo, alkyl,
cycloalkyl, or alkoxyalkyl,

_/N\ >:4\ /\'/ RS \N
N B\/ RN \N’RB
R5

or R is N , ,

5
*\NQ)?R
*,
/RS \ ,RS N
o S e '
K < Ha 8
N 2 N 2 N ,01‘ R 2
0 0
13 . /N% # J\,L//O * J\IB s J\/L/
orR7is * ., N , N ,
BN *
-0 N \ ~0 \N
N 2 O’ N 2 El N B

-6 -
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met hyl pyridinyl; and R2 is substituted with 1
substituent selected from CO2R5, CON(R12)2, and COR13;

W@eeoRZ7456 substituted with 0-1 nethyl substi t PERUS2009/042805

10

15

20

25

15R3 is nmethoxy; R4 is cyclohexyl; R5 is hydrogen or
alkyl; R6 is isop S02, isobutylS02,

cycl opropyl1lS02, 2NS02; R7 is hydrQgen; 20R8 is

hydr ogen, oped hy), ethyl, or_{(cycl opr )met hyl ; R12

is isQpro I1Pr oxyet hyl ; i s
di £l efﬁdigyl, difkuu per i.di
met YT pi per azi-nyl, cycl dpent yTp¥¥ per &zi nyl ;

trimet hyl pi perazi nyl, norpholinyl,
di met hyl nmor phol LAyl _~( met hoxynet hyl ) nor phol i nyl ,
N—nethylhonopidgré i nyl , or honmonorpholinyl; N, 25or
R13 isMe N 4= - 7 - SUBSTI TUTE SHEET (RULE
26) RER™MH ™ or :

R'® is hydrogen;

R is alkyl; and

X is a bond;

or a pharmaceutically acceptable salt thereof.

[0012]  Another aspect of the invention is a compound of formula [ where:

R'is CO,R® or CONR'R;

R is pyrazolyl, isoxazolyl, or imidazolyl, and is substituted with 1 substituent
selected from cyclopropyl, cyclobutyl, tetrahydropyranyl, phenyl, pyrimidinyl,
pyrazinyl, pyridinonyl, benzimidazolyl, N-methylpiperidinyl, pyridinyl or
methylpyridinyl; and R? is substituted with 1 substituent selected from CO,R’,
CON(R'"),, and COR"; and R*is substituted with 0-1 methyl substituent;

R® is methoxy:

R* is cyclohexyl;

R’ is hydrogen or alkyl;

R is isopropylSOy, isobutylSOy, cyclopropylSO,, or Me;NSOy;

R is hydrogen;

R® is hydrogen, methyl, ethyl, or (cyclopropyl)methyl;

R" is isopropyl or methoxyethyl;

R is difluoroazetidinyl, difluoropiperidinyl, methylpiperazinyl,
cyclopentylpiperazinyl, trimethylpiperazinyl, morpholinyl, dimethylmorpholinyl,
(methoxymethyl)morpholinyl, N-methylhomopiperazinyl, or homomorpholinyl;

N. "
. B;//N\Me Ve \Nﬂl
orR%is N N’Et,

SUBSTITUTE SHEET (RULE 26)



X a bond; or a pharmaceutically acceptable salt
thereof. 10100131Anot her aspect of the invention is a

waeeowpasmes of fornmula | where: R - is CO2R5 or BONBSIE9/042805

10

15

R2 is furanyl, pyrrolyl, thienyl, pyrazolyl,

I soxazol yl, isothiazolyl, imdazolyl, oxazolyl,

t hi azol yl, oxadi agolyl, triazolyl, or tetrazolyl; and

R2 is gubstitubed [Wth 1 substituent sel egt edNrom

cyc kyEt tetrahy ranyl dr opyy;

pi LRyl 15substi tut WE al su ] nts,

and pyridinyl substituted with 0-1 al kyl’ substituents;

and R2 is substituted with 1 substituent selected from

CO2R5, - 8 - SUBSTIWMETE SHEET (RULE 26) CON(R12) 2,

and COR13; and i#s7substituted wth 0-1 substituents

sel ected fromong, fo, alkyl, and haloalkyl; R3 is
n, hal o, ab& |, al kenyl, hydroxy, benzyl oxy, or

al kgxy]"NR4 is cyclMoal kyl; 5R5 is hydrogen or al kyl;

R6* T8 regen, Mal kyl, al kyl S02, cycl oal kyl S02,

hal oal kyl S02, (R9) (RL0)NS02, or (R11)S02; R7 is

hydr ogen or aIkyI R8 is hydrogen aIkyI cycloalkyl

(cycl oal kyl ) al kyl aIkyI nyI
10cycloalkylcar haI ar bpnyl
alkoxyc%%bonmpg , Rah CrSOZ

ani nocd fyl, (alkyla o)canon ,
(di al kyl am no) car bonyl, benzyl benzyloxycarbonyl or

pyridinyl; RO is ydrog r alk hy rogen or
a!kyl!]lSEﬂl'*Q
P RE

tidi yrmpll nyI ridinyl,
|nyL onor ho nyk

honopi peri di nyl , @ra2|nyl ngrphoilnyl

and |s substltuted mnth 0-1 aIkyI substltuents

R12 i s hydrogen, al koxyal kyl , aninoalkyl

(al kyl am no) al k |alkylan1no)alky or (Rll)alkyl

Bﬁoj
D
or R is */N :

X a bond;

or a pharmaceutically acceptable salt thereof.

[0013]  Another aspect of the invention is a compound of formula I where:

R'is CO,R’ or CONR'R’;

R is furanyl, pyrrolyl, thienyl, pyrazolyl, isoxazolyl, isothiazolyl, imidazolyl,
oxazolyl, thiazolyl, oxadiazolyl, triazolyl, or tetrazolyl; and R”is substituted with 1
substituent selected from cycloalkyl, tetrahydrofuranyl, tetrahydropyranyl, piperidinyl
substituted with 0-1 alkyl substituents, and pyridinyl substituted with 0-1 alkyl
substituents; and R? is substituted with 1 substituent selected from CO,R’,

-8 -
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20R13 is azetidinyl, pyrrolidinyl, piperidinyl,

pi perazi nyl, norpholinyl, thionorpholinyl,
whoowepspaes i di nyl, honopi perazi nyl, or hononor ppot/Us2009/042805

and is substituted with 0-3 substituents selected from

| kyl | k L kyl, i no,. al kyl am no, . di al kyl amj

alqu%%h 6%? @R}S,y a(ng |RE£;: Sglgﬁlwgpﬂa%@r—q’ snu stltueln?s sel)éctgﬂronrg 0XO0,

(q£@%$¥hﬁﬁhﬂﬂkﬁbﬁ,ﬂ’ (R11) al kyl, or CO2R5; N, N'4= /1N

RS />-L-"N- 25o0r 3R is - 9 - SUBSTI TUTE SHEET

( RULE R6)s hyWWOe @084, bEFY SHEBGT/ G200 L4 RIS alkox] 4
OR16 4. or RI3 is a [4.3.0] or [3.3.0] bicyclic
di ami n& B¥deHed t o the carbonyl through one nitrogen,

5 and isngq§g%EHp§qmthh 0-2 R8 substituents;
R® is hydrogen, alkyl, alkylSO,, cycloalkylSO,, haloalkylSO,, (R*)R'*)NSO,,
or (R'H)S0,;
R is hydrogen or alkyl;
R® is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, alkylcarbonyl,

10  cycloalkylcarbonyl, haloalkylcarbonyl, alkoxycarbonyl, alkylSO,, cycloalkylSO,,
haloalkylSO,, aminocarbonyl, (alkylamino)carbonyl, (dialkylamino)carbonyl, benzyl,
benzyloxycarbonyl, or pyridinyl;

R’ is hydrogen or alkyl;
R'?is hydrogen or alkyl;

15 R' is azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, homopiperidinyl, homopiperazinyl, or homomorpholinyl, and is
substituted with 0-1 alkyl substituents;

R" is hydrogen, alkyl, alkoxyalkyl, aminoalkyl, (alkylamino)alkyl,
(dialkylamino)alkyl, or (R')alkyl;

20 R" is azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, homopiperidinyl, homopiperazinyl, or homomorpholinyl, and is
substituted with 0-3 substituents selected from alkyl, alkoxyalkyl, amino, alkylamino,
dialkylamino, R"", aminoalkyl, (alkylamino)alkyl, (dialkylamino)alkyl, (R'")alkyl, or
CO.R’;

" B‘\//N‘RS *\N%
25 orR%is N ,

-9
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W@ 2000824 ; R15 i s hydrogen, al kyl, cyclpei/ky1009/042805

10

R14 i s hydrogen, al kyl, cycloal kyl, (cycloalkyl)al kyl,
am noal kyl, 10(al kyl am no) al kyl, (di al kyl am no) al kyl ,

(cycl oal kyl ) al kyl, am noal kyl, (al kyl am no) al kyl,

(di al kyl am no) al kyl, or benzyl; 10 SUBSTI TUTE
SHEET RU#E ég&N Nzﬁ{ NR14 ta together is
azet oy, gy ;i(igiyv\, pi hnyl', [ prper azi nyl ,
{nyl ., tXu tphol i nyl,
honopiperidinyl, or hononor phol i nyl; R16 is hydrogen

N- -al pi pefa mr phoiN
or alkyl; 5RI7 is hydrogen, alkyl, or cycloal kyl; and

X i s merhydréne, a bond, or apsept; ok
phar td cal Ly pRabl*en al( t her N~
[oofﬁ] ot her as%eyt of the ipuvention S a compound of
formulNr | where RINTs 10CONRGR7N R6 s al kyl S02,
29) 2NS ® (.R10) S02;

cycl o@l kyl S02, hakioal kyl SO

and R7 i s hydrogen. [0015] Anot her’ aspect of 'the

invention is a conmpound of fornmula | where R2 is

pyrazol yl substied wth d substituent selected from
I

cycl opropyl, cyclobutyl, N al ki pi peri di I,
3-al kyl pyri di nqd=t\ and @hydr Q- 45y~
subst i HueRts 185el ect ed~iN: ( nd CORI 3\ and

0-1 al kyl substituent. [0016] Anot her aspect of the
invention is a conmpound of formula | where R3 is
hydrogen. [0017] Anot herR'Aspect of the invention is a

conpound of formula I where R3 is netHRRy.

20[ 00P8] Angg her ofRthe in entiqh\i% a conpound
of fo I is cycl ohexyl 0019] Anot her
aspe the invenjon is a d of formula I

where R6 is (R9)(R10)NS02 or (Rll)S02. [0020] Anot her
aspect of the invention is a conpound of fornula I
where X i8R

16
- OR
s
N . R17
\N .

or R" is a [4.3.0] or [3.3.0] bicyclic diamine attached to the carbonyl through

ong nitrogen, and is substituted with 0-2 R® substituents;

R7
|
(O
/N N
\
or R’

N—R’

ES
orRPis

)

R™ is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, aminoalkyl,
(alkylamino)alkyl, (dialkylamino)alkyl, or benzyl;

R" is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, aminoalkyl,
(alkylamino)alkyl, (dialkylamino)alkyl, or benzyl;

-10 -
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25 nmet hyl ene [0021] Anot her aspect of the invention is
a conpound of fornmula | where X is a bond SUBSTI TUTE

WEHBRT3URIILE 26) R2 [0022] Anot her aspect of PEEUS2009/042805

10

15

20

25

invention is a conmpound of fornula I vvhere X is absent
5[ 0023] Anot,har e
of for RUNA R dtkebfgrt gwe

; SLTRAREE AR pop kOt AphaBtT .‘”ﬁ%ﬁO BRI & G ng.

stlemeooipboiit;ry 10 [0025] Anot her aspect of the
i nvent i_gn L‘Xdéa Co nd of formula | according to the

f ol | owfing®

(RULE 26); pydr Q02 EHAN QL
conmpound 1% f%(rgrru @{I% according to

f
Of ot Inven 1eri 1nlnPgrlélglgl
?%HHXFIP gpp yl, piperazinyl,

YeEB e stry - 12 - SUBSTI TUTE SHEET
BgloafkisPesd of the invention is a

X is methylene, a bond, or absent;

or a pharmaceutically acceptable salt thereof.

[0014]  Another aspect of the invention is a compound of formula I where R'is

CONR°R’; R® is alkylSO,, cycloalkylSO,, haloalkylSO,, (R*),NSO,, or (R')S0,; and
R is hydrogen.

[0015] Another aspect of the invention is a compound of formula I where R%is

pyrazolyl substituted with 1 substituent selected from cyclopropyl, cyclobuty],
N-alkylpiperidin-4-yl, 3-alkylpyridin-4-yl, and tetrahydropyran-4-yl, 1 substituent

selected from CON(R'?), and COR", and 0-1 alkyl substituent.

[0016] Another aspect of the invention is a compound of formula I where R} is

hydrogen.

[0017]  Another aspect of the invention is a compound of formula I where R is
methoxy.

[0018]  Another aspect of the invention is a compound of formula I where R* is
cyclohexyl.

[0019] Another aspect of the invention is a compound of formula I where R®is
(R*)YRINSO, or (R')SO,.

[0020]  Another aspect of the invention is a compound of formula I where X is

methylene
RZ
R’ N
)\
R* R®

[0021] Another aspect of the invention is a compound of formula I where X is a

bond

S11 -
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the follow ng stereochem stry R2 5[0027] For a
conpound of formula |, the scope of any instance of a
WO 2000ab1484 substituent, including RL, R2, R3, RACT/BS2009/042805
R6, R7, Rs, R9, R10, Rt1, R12, R13, R14 R15, R16,, -17
I c and X, can be used independently with the scope of
any other instance of a variaple substituent. As such,

aspects. 10 [0028]
terns have the fo
strai ght or branched .
carbons. "Al kenyl" nmes strakgl or branched al kyl
group conposed of 2 to 6 capbons wiRh at |east one
doubl e bond. "Al kynyl" neans a straight or branched
al [5022] 9r R thtP&pER 058 ndéntidn 1@ BmPAMA RN Formiilh M wlére E@St
one triple bond. "Cycloal kyl" neans a nonocyclic ring
sy#btesn conposed of 3 to 7 carbons. "Hal oal kyl" and
"hal oal koxy" include all halqunated i somers from
nmonohal o to perhalo. Terns with a hydrocarbon noiety
(e.g., alkoxy) include strajgmn_and branched isoners
for the hydrocarbog1portio . Patenthetic and
mul ti parenthetic terys &yel dtoclarify
20bondi ng rel ati onshilp illed in the art.
For exanple, a term sOs 3 #?) nmeans an al kyl
substituent further substitgted wi th the substituent
R [0029] The invention includes all pharmaceutically

5 adoe3] ablsmoghat 4spéovpibe merttine isaaompoamd®f formula [ according to
Phgrgﬁceutically acceptabl e salts are those in which
t HBe Plowing steregdem§ly not contribute significantly to
t he physiol ogical activity orgioxicity of the
conpounds - 13 - SUBSTI TUTE ET (RULE 26) and as
such function as pharnacol ogi equi val ents. These
salts can be made gccording to ¢ommon organic
t echni ques enpl oyi ng MYergi al avai |l abl e reagents.
Sonme anionic salt for pt at e, acistrate,
besyl ate, brom de, chlofidd, ci'tre fumar at e,
gl ucour onat e, hydrobrom de,RhydrocHtori de,

hydr oi odi de, iodide, |lactate, 5naleate, nesylate,

ni 09241 e, Anaihsaasacct phibe ihemttien isgyromppuader fosmnlp dagsording to
tﬁﬁéﬁﬁB&m,E@%&h%&%t and xi nofoate. Some cationic salt
forhs T NCPude annoﬁ?unl al um num benzat hi ne, bi snuth,
cal cium choline, diethylan rR2 diethanol am ne,
[ithium magnesium neglum ne:
4- phenyl cycl ohexyl am ne, pipeéera

ed ot herw se, these
"Al kyl" means a
onposed of 1 to 6

zi ne, potassium
10[ 0030] Sonre of the
3\ asynmetric carbon

at ons

10 R*
[0025]  Another aspect of the invention is a compound of formula I according to

the following stereochemistry

-12 -
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(see, for exanple, the conpound below). The invention
i ncludes all stereoisoneric forns, including

wepmotd3asers and di astereoners as well as m xtPCBESZ9/042805

10

15

20

stereoi soners such as racemates. Sone stereoi soners
can be made using nethods known in the art.

St ereoi soneric m xtures of thg conpounds and rel ated

i nt ernedi ates can be separated _15i nto individual

i sonmers according Lo nmethods cofmonly known in the art
R2R2 Synt hetic Met Rods"RQO8I] Thgon'pounds may be nmade

N
=,

by net hods known in t ng those

20descri bed bel ow and iations within the
skill of the art. Some reaggnts ancRi ntermedi ates are
known in the art. Qther reagents and i'nternedi ates can
bgoomyie hotRt RPELs okAOWRertion tshieompbund i Agmiile 2edcbiing to
avai l able materials. The variables (e.g., nunbered "R
subsfoilowiaastsicothsmidtiyo describe the synthesis of the
conmpounds are intended only thz illustrate how to nake
the conmpounds and are not to be confused 25w th

vari abl es used in the clai in other sections of
the specification. gThe folllow n§g net hods are for
illustrative purpose wtintended to limt
the scope of the inve . 4 \ SUBSTI TUTE SHEET
(RULE 26) WD 2009/ 137454PET/ US26/09/ 042805

[ 0032] Abbrevi ations used ingt he scHemes general ly

foll ow conventions used in the art. Cheni cal

abpeyi atHoomsonymentl ofifomntuén Isthe siope ofny amtaaccbfewangble s

d f d . 8 f I . 1 13 14 15
D1 S o HYIEE Ry oy B R N R g R K R RY, R
di K‘Etﬂw biPX @b Ged 1ﬂ¥%r&ﬁhenftl9 (Vltﬁ@ﬁen%b%lof anyl\é@l%r ifs@hce of a

N-br'onmosucci ni m de; for aryl

t niafibhosubstaent. CAH{L‘[CIIJ the"ihvantionf iocludels bdimlmmtmhmﬁt]nﬁmfferent
hydr i de "BOC', "DMSO' for dinethylsul foxide; "h" for
hJoRE® "rt for roomtenperature or retention time
(context will dictate); "mn" for mnutes; "EtOAc" for
ethyl acetate; "THF" for tetrahydrofuran; "EDTA" for
et[A928¢ nedindass specifitd ethowisechae 'tedns Hagt Bo' folfomingihamlmﬂ

et, . . DNVAP" l.am n r d
et bttt bt Tod iyt 2P bt p b girborgy 2

f oradengt” %eﬂi%tark%ﬁ%ﬁttd? @ﬁlﬁchea E@t gron%miBosed of 2 to 6 carbons with
hydr oxybenzotri azol e hydrate; ™ DI EA"

diat oy pmep@dubkemynch mAdeynyl” Nfean#mraeﬁa(r @ﬁml@@@ﬂwk graupd

" TMOF" tr | ort hof or vi ati ons
U SRR LA A AR e G
ONféhocychic i‘ing i}@tremtc‘ﬁ’mﬁgsed o33 %7 cfa%nst hﬂafo@lk{ *&nd foalkoxy”
degrees Cel Si'us eq" for equivalent or 15equi val ents

" gihclidsrall gelaganated ¢ gspmms frotrrgonohade torriertalog larmsowith a

mJlligrams, "L" for,liter or liter "l . for

e BT 4y i 58 o il e

m l@/ﬂ@)bérb(ﬁ{ fortio NPalfeﬁ’thet[échhﬂrﬂiultlpaﬂt\fhthétiérterﬁﬁ bRrintenddW®] clarfrpr
'linmole or mllinoles, m nute or m nutes,

" Hﬂbndmg retpdigrships tmtboﬁwkllledmthefa@r pr@mmbnp@mwh@s "RT"

pUAEY S Bev g atd e e s B FBRE s PR bgn 15
20[9029'3‘ satTd invektdh ifRided A SymacdiicallyoiccdFRbR&b Bms of the

wei gh ‘mp" for nelting point, "ee'
compounds Pharmaceutically acceptable salts are those in which the counter ions do

not contribute significantly to the physiological activity or toxicity of the compounds

-13 -
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w@pmensmascopy, "HR' for high resolution, "HRVEPCT/U82009/042805

10

15

20

25

for enantioneric excess, "M5' or "Mass Spec" for nass
spectronetry, "ESI" for electrospray ionization nmass

hi gh resol uti on mass spectronetry, "LCM5" for |iquid
chr omat ogr aphy mass spectronetry, "HPLC' for hig
praé@ aLyuel fungfifings pharg %&ﬁ%ﬁﬂﬂvﬂeﬂtﬁpﬁmﬁ@w gag be sgde
EXES &R bRk t iblifig coritheriBil t
S e RR Nl tfedbrmplblifie clrfer i MR rcamencs
s foterao®aio Pyl fotiHhclfideracptptot aoisiratt, &ésyﬂm bdmhd@phlbﬁde fitate,
n II f Or. d u | et n n r. t r. I n II

Lfﬁ%%rg*{e glu%ur%f: Bﬁomlda hydquLl%ﬂ% .hy ‘831616 1@41% g‘?taﬁe

herﬁatlévte #Ha lat@l nltratef pamoateFphosphste; succﬁﬁate Whte, Grtrfe, ?osylate

stereoche deSignations famliar to one skilled in
t hrad aimbfoa80 SedeﬁtmeEBSf(BﬂﬁSUﬂ'&ucBHEﬁ%n(uﬁUhlﬁmﬂﬁl)n baMZathine,

2Q09/ 137454 PCT/ 042 3Si).2NLi 0 OA ON
ut S‘%@S‘T‘I Ui’ﬁl%@% Lﬂ?@ﬁ am“leei ELIPENAS™. cyc
n@ﬂp%gqylc?loﬁ’ex faﬁil'lﬂgeﬁlﬁéf ASSI%HI sodium, tromethamine,

(et oxycar bon - propenoyl 3 met hoxy- 7H 1 ndol ©
[2a,nd1ma] [2 ]benzazep i ne-10-carb oxylate -N

olve tert I ) . .
1:;8@?%' 0%2 ?@e (:%m]éotuﬂég&f ﬂ§ IB‘S?B%QHCP;%%Wﬂm@emC carbon atoms
5 r(?éehféi‘ é‘xaﬁﬁe‘ id %rﬂﬂ»o%nc]-b@& fﬁa@ W edR 'n{éﬁldésoalfs?ér&@%ﬁﬂeﬁé €
(1.683 g, 2.92 nmmol) in di met hyl f or mam de di neth
adfetnzl in¢Mdig mmnti@ﬂeryan&nhﬂsyerelomela aS Qo ag o fueks b@stemmomers

fla Pl ace t action un nitro t nos re
s Ao SO SRty T LS e P h b s Angvs BHRC &t
Oos%re&%féhb R tHRdST th@coﬁipbﬁrfél@ eil RLARSAAELEa DN bE QdPaMated
volatiles in yan) using a rotovap to obtain an orange

f oamindfti@abnahgrs kesorligSh G2thpdseommoslydknpwmnin B di et hy|
ether in hexanes) cenfirmed that the reacion is

conpl ete. Sanpl e dried in mato at ro t enperature
overni ght to vyiel .87g of

Synthetic Methods
[0031]  The compounds may be made by methods known in the art including those
described below and including variations within the skill of the art. Some reagents
and intermediates are known in the art. Other reagents and intermediates can be made
by methods known in the art using readily available materials. The variables (e.g.,
numbered “R” substituents) used to describe the synthesis of the compounds are
intended only to illustrate how to make the compounds and are not to be confused
with variables used in the claims or in other sections of the specification. The
following methods are for illustrative purposes and are not intended to limit the scope

of the invention.
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t he enam ne internedi ate an orange anber foam which
was used in the next step w thout any further

w@eopfisast i on. 15 LC- M5 of internedi ate enam nBCT/US2009/042805

[0035] LC-M5S retention tinme 2.81 min; 613 mz (MH). LC
was recorded on a Shinmadzu LC- 10AS |iquid
b@% JrORE 28 e s theiselemgs ﬁqma/%ﬁewepyveﬂmu&q%n
C
aﬂfﬁ%ﬁa L AL AR in e S o R o
CCfDHbWSI stHMrE{SI’ cﬂgreddlmnfolsdmnethylell}d)‘amﬁiem Dt hfor Na\I 20
ar %00% 0l, vent QO/ qlve t Bto
oqa Oﬂn?m BOMSOb! Vet nola ScHoENt r?m%écwmzdemm
a & f f n
S IR T o t@&%@%@?&%ﬁ*? 8*6”}?5@“ ) ugydide
t r'iBOGrofIndset for dmmtldlsalquml‘hi’efmthoBrsv\iaﬁ fdzﬂ%thﬂ@nﬁeraﬁ@@/mr
MeOH [ 0.1%trifl yoroacetic,
déF‘é‘Ftiﬁnﬁ‘éQf E@ﬁt%@@ t%ﬁ&vﬁ@s rrsrl%&t?so rﬁ%ﬁar OF gty pcctatc
el Q‘PitFr’ IyHBFlﬁan 2]%)TA’11%r ethy%%%ghlﬂ%ﬁaa%%zlcﬂ RE—&@ for

7H- I ndo 2] benzazepi ne- 10- car boxy
aodleﬂ;lyl t®erc VIDM@fﬁé Xorl4-Bmpthylathmbpyodyne 2N YD) +,2- drch]:broethane

10~ iy scuntble R 2oubdEluns 86361 in o sm
M IS HRWANRZ08S 818 @r%p?ﬂgAt & UripoBVlethylamine, “Nf” for
13-cycl ohexy1l- 6- 2, Z) -

(dim@myS%ﬂmd)‘TMQFéﬁmmmyﬁhYlmmma@ propenoyl) - 3- net h
oxy-.ZH i ndol o 2,1- a benzazepi n ca[‘ ,xlate
(oY Oty B REnGr SeBeB R ana  hor Bt cans

( Cro Biiek) 3 xT%lttHﬁcer @@e QR AT RAAedq” for ecHuvalent or
4-hydrazinyl-1- net hyl pi pefi di ne di hydrochloride (173.6

15 npquige1889 “gividl pramrd gtamS,ehTtgylf@mmngaQTOormmgmrns ‘2L”4f¢811ter or
Q.The micro ve vVesse capped under
nﬂo?‘% Q& smliliger gy m llft?ré’gé*ir gi’i&‘l‘irﬂlételpcggE‘frP@ﬁ“h%\gr}%rd
atnoiliﬁ'cq GorOfor ﬁlglalm‘ R Sor kil 61@ ﬂlﬁﬁblé’é’aﬁnlﬁ@@m Wi th

previ ous experinents run un entical experinental

c amditks, Oiisfor Ffdme omhoxtsyfre’ fmsomi ndmneadlrw“Rlﬁ” &ir l'eydntlam:&mat e
anpl hed % ON aqueous hydrochlorig_acid. The,
ACRU clo LT tere’p Sia 8 DO P SHBIBE Aric b 4L KOkt 39t

20 OVB? L 0@ fShEOSARL MW %‘r%‘i %gﬁglgl% o m@lﬁﬁgf@ﬁrﬁ o

fractions were conbi ned sequenti a
S dbwnamt@dmaq oeowss My dory Mahﬂ Srac’bionmbw spatolnetiyn éESITfme
hase was dri ed over |Itered

TSP et P hlier s RS hish b ARsy for
qagnresmaloﬁ R . Iy Y b

silTca gel usi ng di chl'or onet hane 't hen chr orrat ograph on
34pdgrombtrs i“HPE@” @)ehlgh Ipwssuye |pmokabobmato gligne t ‘REMFILC’ hor20

25 IRV PORT K b ach Ent gt Do ases hamulospapty. NV for

di nﬂ%ﬁt 38ndn t nNofp b pitk Nk PRI 20k
[O@g ?T %gréeh%%rg%lﬁ)g% mé&ggtl ons(ﬁ] lq)r(gl cggngg@ed gn rthe
Solingent“d? fondmbibt, |“ri’ for tmale‘u Oq Uﬁer qorte, frot far pukpkp obrdtfar .
The product was th vacuo at room

{ sl SU e WG gt m 75 00 S 4 HE el

%f?%@%@?ﬂ%ﬁ%ﬁﬁﬁl %%@ag%?‘g%.s 25solid. - 18 -

30
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WD 2009/ 137454PCT/ US2009/ 042805 [ 0038] 1H NMR (500 MHz,
CHLOROFORMD) 6 ppm1.23 - 1.30 (m 1 H 1.31 - 1.36

W@ 20933 HF4 1. 36- 1.53 (m 5 H) 1.56 (s, 9 H 1.BSr/usSdoyes2805
(m 4H 1.78 (d, J=10.99 Hz, 2 H 1.91 -2.00 (m 5 H)
2 00 - 2.14 (m 4 H 2.18 (d, J=10,99 Hz, 1 H 2.61

J=10.68 Hz, 1 H 2.83 - 2. 2.97 (t,
1 60 Hz,HdHCH) 3.90 (s, J=5.80 Hz, 2
>L4 IN J=4 65Hz 1>E§ 14.95 Hz, 1 H)

6 67" ( 2 é/ 27 (ddy,
J=8. 55, \)K52 (d, , Sl v
(dd, J=8.58 \1.22 7.79 ( H 7.82 (&
J=8.55 Hz, H 7. QZBFMP 1 H. [0 LC- MS ret jon

time 2.77 mn; 679mlz (M#). LC data was recerded 10
on a Shimadzu LC 10AS |iquid chromatograph eqU|pped

e elution conditionsye Wed a
5 M /mll, a gra 3% sol vent A /
t 0% sol vep B .

3/mm/<a %o| d T
anal ysi 87t i 4 min whk¥te 15 s
acetonitri
solvent B
amoni um acetate. MS data was determ ned using a
M CROVASSO Platformfor LC in electrospray node.
7H- 1 ndol 0§ 2, A-%][Z]benzazepln\x;o clr boxyl i ¢ acid,

| engt h of o
flow pate o
ot _NB

13- cycl ohey "Ri 4)cDI,RT to Reflux
20( et hgxycar J ggyl) 1-Tet hy1- 4lp'oer|d|gy;%p@@b@y7@g
olgg; 3 \, 01\ 1%JN

[ 004 ; R 1 a][Z]Hanw -cgarboxylic
acid, 1 yQ-644-

(et hoxycar bg 1) 1- (1- met hyl - 4- pi peri di nyl) - 1H pyrazo
xy-, 1,1- dinethyl | ester (744ny,
1.096 mmol ) in 1,2-dich|oroethane 5.5ml) then add TFA
25(5.50 mM) to the reaction. The reaction was stirred
under a nitrogan atnmosphere at roomtenperature for 2
hours. Vot@Lides were removed in veyo fnqp1the

6) gD&’IF

rotary The resul & RO prod as an Rber
f oap? 2 olw-o in dlchlqp@\- benzeng™
addedH T og were refioved ngRa

rotary evapo .tor The process of dissolu {oh in
&/ benzene and renoval was\repeated to
aid in renmoval of free TFA in the reactsfon. The
product as 5 an anber foamwas dried in vacuo at room
tenperature overnight of yield 920ng of the title
compound a§4a-NanDrphous yel l ow solid. 1004111H NWR
FOEORM D) 6 ppm 0.58 - 0.68 (m 0.4 H)
, 0.6 H 1.03 - 1.14 (m 1.0 H)

H 1.28- 1.41 (m 4.6 H 1.42 -

64 (d, J=14.04 Hz, 0.6 H 1.73 -

- 16 -
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101.88 - 2.25 (m 6.5 H 2.26 - 2.39 (m 0.6 H) 2.43 -
2.56 (m 2.1 H 2.69 (s, 1.2 H 2.82 (t, J=12.36 Hz,
wWO2®9M37424 94 (q, J=11.90 Hz, 1.6 H) 3.06 (d, JeADUS2009/042805
Hz, 0.6H) 3.26 (d, J=9.77 Hz, 0.4 H 3.51 (d, J=10.99
4 3.98 (m 2 4.25

- tqrt E@t}’ @l—cyfcloge)gfﬁ %z((Z-FroZ) %?dlrgelljyiar@go)qz(e&@xgaﬁ? 35 (d,
anlépe&gl- gy TER BB kfing do-farkl 7 - .76

J=2.44 He, 06H) 7.06 - 7.13 (Im 1.0 H) 7.52 (dd,
J=8. 70, 3. 20 Hz, 1.0 H 7.75 Td¥"J=8.85 Hz, 0.5 H)
7.81 (d, J=8.55 Hz, 0.6 H 7.85 0.5 H 7.88 - 7.94
(m 1.4 H 7.96 (d, J=6.41 Hz, Y.
11.60 (s, 0.5 H). 100421LC M5 ption tinme 1. 57mn
621mlz (MH). L at aywas recordgd on a Shi nadzu

LC-10AS liquid c Qg ipped with a Waters
XTERRAO M5 20 7u C18 e \ using a SPD- 10AV
UV-Vis detector at a dete ength of 220nM
The el ution conditions enployed a flow'rate of 5

m/mn, a gradient of 100% ent A/ 0% solvent B to
0% sol vent A/ 100% sol vent ; [ [

mn, a hold tinme of 1 mn, and an analysis tine of 4
m [A03dher issolve ent- bqul/a@ycB@heaxdeﬁ Grathoxy3eoxOprofoHR0- / 10

d I B 5% 0/ 95%
s T L Sy S S Bea e e dre T RES 4o 2myel
dey Ntd’ﬂn@tﬁﬁlfdﬂ&mme aml\élﬂf}?RQ%ﬁ@@ L abfanmblh 8ra dotl | 'r(ﬂmd

el ectrospray node. 1H Pyrazol ‘e- 4- car boxyl i c acid,
5- t{oﬂt@mcﬂyﬁd d’ﬂwxghﬁ-r@ctmtumdw -mi@egef ptfnbsphere and heat in oil bath to

| b 7H i nd , l-
oIl 6T B 5 O RS RRTAGT Y Bhiskba PP e
etBimbve8@tafles n 12Luo using WBREVapWl BotshiEfEdrah &bk 261.C analys1s
[0043] I n a50mlL round bottom fl ask di ssol ve

10 7 HSi(Rgdte elution-Pp]itskyl ztheeip ihereandsd condiam bt theoreantipelis

C (.et hoxycar bony1l -1- 1- net hyl.- 4- pLpe
ncar’ﬁf?% ST 5 b7 Ll YO 0R Bt e R RS
0. t89dnafmRlinterniddibtdlan 6AQeddnlber fRmtWHEhIV R A6dIiR the Aekd sfep!

(406 ng, 2.507 mmol) and stir reaction at room

t enfentany fetharpieificaioni t r ogen at nosphere for 1 hour.
Heat reaction to reflux under a nitrogen atnosphere
for one hour the cool and add propane-2-sul f onam de

15 ( G48MBLf iferdBdiB@Rhamif@! | owed by DBU (450 ul, 2.99
ﬂﬁé The reaction was again placed under a nitrogen
atlA®¥ph

erlé-Hisdetheion dmedts 1 70T @e avni(yihlt). bOfloowsy repaded

i AiERE Eccho R e B AR DS PRESP AT ¢

adiiida ( @xSML)x58meh dBlunihusing ASPDL IPANV GV PN Q8RR St HdetREbr
magnesi um sul fate then filtered. To ensure cogﬁqp@ete

hywve danptgrof dndh | Thefehitipmeandiionsgmilewil pdowirate alnml/vin , a
20 ré)z%‘genl}/? 9‘% SN VQIllt%) q;l/e §01Yeé1g B (r%e @% lsoelxéént[]gr/ IQ@VE Béluésjn?ggé g

I ofr@lidht BMapoY ﬁltnoﬁ hola' e BT B%d, dlwsanvmlyﬁs 68ObMEMiniwhere
benzene and vol atiles renoved in vacuo. The crude

prSQHQ@tA wess! 0y Me@Hi/ 0%db0a 0t1go @liﬂwoace@cr@lcbﬂrnd;wl@@m BtWas
& 9 b
s B PP DR yronBls 08 BB YT R Qe ey,
tIME:MOM&ssr@mla?fzﬁnferC(lﬂ/Hec)trosIthﬁlaaea was recor ded on a
Shi madzu LC- 10AS liquid chromatograph equi pped with a
25 PHENOVENEX(r) 20 Luna 10u C18 3.0x50wvm col unm using a
SPD- 10AV WV-Vis detector at a detector wave | ength of
220nM The el ution conditions enployed a flow rate of
5mM/mn, a -17-

SUBSTITUTE SHEET (RULE 26)



gradi ent of 100% solvent A/ 0% solvent B to 0%
solvent A/ 100% solvent B, a gradient tine of 3 mn,

w@20volsl74s4 me of 1 min, and an analysis tinme of PAI/IE2909/042805

where solvent A was 5% acetonitrile / 95% H20 [/ 10 mM
anmoni um ace{ te and solvent B 25 was %Hi 95%
Ril4

3(:7& griPler gl eféazwea%%b%m%& At-evclobex was
CRERILARI LN TR, AL R [ Gy -

( Rh&h@6hyl estwhi bits a small peak (-6% at 220nmvv|th
me= 744 (MH+) this may be an oxidation inmpurity
(parent MM16mass unit3) oretgention~+ine = 1.50
m nut es. [ 0046] Characteri zati Ox tit|e conpound
isolated fromsnall scal e peacti on Tunder simlar
condi tions as above; ' By reverse phase HPLC
purified on a 5 i qui
chr omat ogr aphy syst@m
software interfaced w tR_2 comtrol ler, SIL-10A
aut osanpl er and FRCLOA fractl on col l ector. The sanpl e
was di ssolved in acetonitrilf DMF (1:1) (4ml)
purified using a PHENOVENEXQ a C18 30 x 100mm 10u
col um and nonitored using a SPD- 10AV UV-Vi s detector
5 at[0@36flet dot Oml nmcevahfeng;sdh swher@2OnMity 110 -chhlehaxty 6 (@R, Z)-3-

d ed f 40m/ min_,
3? Ehltifingo BoihCory Bor e propios S oA kg 1
m il ?d&hzaéquelﬁoc@b%?ylé&%@ooﬁg, 7 1%&%'1)%&115110!1% S A 1.4-

s wth a run m nut'es usi ng Y%A= 10nM
Anhoanaith Aot db¢he rpactidn Badddtal4-Waledzoryl-1 micthypiidadib® nivi

e ter/ tonitrjle solvent

EVERAHE ML AGT T e isatme weuriebyiaee W4 drvaid oo
10 anthe hherGwiReRidsESwas %%p@ﬁ‘ ﬁncféf afet atfllroﬁ)%ﬂe%?nf{iﬁétﬁ and the

conmbi ned and vol atiles renoved in vacuo. The

t riedcriorohaated et 160°@éir d0 saduteswailbe feantion wabgondn@é olithipryicuhe

product in di chl t hane and filterin g

DS YISO R SRR & OGN, Atmigirs e { B

| &kith Gyt 8B wat Re Q«n!hquN/aﬁlué’&bls aldrb@%oricAciM AT HOacktfd NY

a rotary evaporator. The final product was dried in

v aguepuaphasaorerd @mpercd eut ek ThactdHoNVRIQG gyl 4cedte. The

s SRR RO AR PRl
p%gﬁ&us M%?&MF%HMB aﬁ@@r‘ﬁle'\/ﬁ'ﬁe 0 %cﬂed @Veﬁ’

75 - 0. 98 . 1.02 - 3%
( riylte@d2ndHyolvenBEmovetl, i5 Vacgiorfo obmngaﬂ-grarge{aglber foang ﬂ}(emrudg 7

8 2.34 2.68
CorodyechvsgingibelyShioS i Sf yidfihydhofind yidh 2 °0
Hzohr&na% Fbh 3n 5%7_% M silica %el"ﬂur(g Bked 11132"/§fﬁetﬁe[ﬁbl ig- 8 H 3.88

(g E 4.22 - 4.41
20 ( rﬁlchzorgn@anq qqlgen@ gllxtm&]_ﬂheggod-qzt Wa@ e(l)lte}el)usmg 94radidt of 2%
1.1
6. Igeghanolfn Tﬁ@mmegla&e tIQDSlj) mE)tHanol & di%fo(qﬂle%ani 7 Sl;l) (d,
J ﬂﬁﬂﬁg Hthe uie F%‘@du& £A8tions %e@%oﬁlmnedlanﬁ tlt% solKieft?rerﬁ&aed 9 6

4m26H¥‘@. 0. 11.13 - 12.06
( MacK®. L@lngl)a rot@lw[e(v)m&]tCLCT rﬁ@ICéW@SI then ctrieﬁhen VHCOOIr oM

Léﬂl&]&ﬁ&%&rp %Ptadn g?}dlngn@% y\g?f t ehntge&gﬁlg%uglg as Y%ﬂog amorphous

25 PIjEj},[QVENEXO Luna 10u C18 3. 0x50mm col unm using a
SPD- 10AV WV-Vis detector at a detector wave - 22 -
SUBSTI TUTE SHEET (RULE 26) Iength of 220nM The
el ution conditions enployed a flowrate of 5 mM/mn ,
a gradi ent of 100% sol vent A/ 0% sol vent B to 0%
solvent A/ 100% sol vent B 14- gradient time of 3 mn,
a hold tinme of 1 mn, and an analysis tinme of 4 mn
where sol vent A was 5%acetonitri|e / 95% H20 / 10 nM
anmoni um acet at e SIBSTIMHR SBEETURVLEZ2620 / 95%
acetonitrile / 10 nmM ammoni um acetate. MS data was
determ ned u3| ng a M CR(]\/ASSO PI atformfor LC in

o . o o




10049] 1H Pyr azol e- 4- car boxyl i c acid,
5-[ 13- cycl ohexyl- 3- net hoxy-10-[[[ ( 1-
woredobgt3ashyl ) sul f onyl ] am no] car bonyl ] - 7H i ndol BCT/BSoH)42805
[2]benzazep|n 6-y1]-1-(1- nethyl-4-piperidinyl)-,
et ha/l ester* hgdr ochl oride salt m\go 87 g, 1.138 mr&lﬂ)))
3§$d| sHOINB PIOMHHIEHLOR GG rm&?@ﬂhla%ml Pim

908 ho3 115 36 2RSS M APLAGWRARYS N Aeay vvasqé}:’g[)nped

unﬁlcec) 991HB,I2IH)0]g%ln mormﬁsmmmandmhlmmim@d quom Hz 1H)
erature for rs. The reacti

et |(daldP a8 HZ(Mléb%&% %m%&a@em t’ﬂlfotﬂq h&[&é%és 3H)
e R e b

( leHﬁms) (d, JHieldatg aH) ) C.0p s £8.3602.85 Ho, ri‘dﬂ)rﬂeiﬂ (dn&&&asmeﬂ
with brine and dried over nagnesi um sul fate and

f i e T8 51 He 2y b | W/ 77 (% F &b &-Baés Fabioeldz. 10 Br(s. 1
2. I—?)M hydrogen chloride in diethyl ether, volatiles
were then renoved in vacuo using a rotary evaporator.
THe039 odudt- M\Sfasteldloﬂmnie\zad nhin;, omy MaRE tltadeen wasdecorded
benzene then volatiles were rem)ved i N, vacuo tg@g\i{ve a

10 eudi dnaslen hd 085 liquiggropaioaigel cqpgpedayilh 4 PBEYP
ol S SLOrBLIIE R SRLYRTD AATONE Bty Loy
i nvava tmgthat 220mdM The rjn@vatand@ionddipdStd o Adw rdSef 5 ml/mm a

gc%@%%@ﬁ%%ﬁ%% aﬁ%@% \tﬁﬂf)% %mntAN/éOW/eﬁ%lﬁ?m B2

ma%lzu %8}&13??&& fngw)rnénna%l?o%?%%% equi ppeg t%na
15[ Ls@lv@ﬁléumd] 5% adet,urrnrlllesé D3Pg HaO SPOmM) Aimbhbiviasctdesscb lyent &t
a detector wave |en %th of 220nM. The el lf\{ﬁgﬂ
oY s B r{‘p?CSS%’éF &/ 108l ammeniyn acstaf. My fata wa
RN 0%
SrAdk R 30RO PRk LOYCIPUNARIE, BRI
a hold tinme of 1 mn, and an analysis tine of 4 mn

b PP Tl i P8 ah, 10 ™
20 ac(%%ﬂc&rﬁbdy‘%) f(ﬂ&et@‘th%is g@ 12LR#bes-yIYB Hah&ywas

det er m ned "usi ng a Pllatformfor LC I'n

el ectrospray node. 10 7Hb|ndo 8 [2,1-a]
[ 2] benzazepi ne- 10- carBB/ ) -cyc | ohexyl-6- [4
-(3 ,7-dioxa-9 - azabicyclo [;.3 ~

. 1] non-9-yl carbonyl)p 1- (1

- met hyl - 4- pi peri di nyll) -

met hoxy-N- [ (1- metdyl ) yl] - o

15[ 0051] 1H Pyr azol e- 4- 3k

5413- cycl ohexy1l- 3- net hoXy-

nmet hyl et hyl ) sul f onyl ] am no] g3 bonyl] 7Hindolo[2,1 -a]

[ 2] benzazepi n-6-y1]-1-(1- 1 4- pi peridinyl)- *HCL

salt (64 ng, O. 087 nmol ) was—di ssol ved in DMF (869
5640 7%%1@ endegp? Cappe(ﬁo ﬂg;da%le I%f){cibgax

at(aﬂa&ghabaqya)nld(1sm¢thylaeb1petndn@bmﬁ Bmel-ayl)3andtboxy-, 1,1-

1. 3hours. 20 DVAP (55.9 ng, .0.458 mmol) was added to

t emetByethyleptek (G4 ragnd QODIMONdN haidirbloresaiyantS; Sml) then add TFA

cycl ]

25 ({3 SERNL M Bt ok AR M SR B
undean tenpotaturofped hairnoBgitdeseyantdnstédin e@kuaﬁ‘rommcacnon
tenperature overnight (16hr). [0052] The product was
purified on a Shinmadzu hi ghlgr essure liquid

SUBSTITUTE SHEET (RULE 26)



25 chromat ogr aphy system enpl oyi ng DI SCOVERY VP(r)
software interfaced with a - 24 - SUBSTI TUTE SHEET

W@ Rigp3A6d SCL- 10A control |l er, SIL-10A aut osap@l/E820891012805

10

15

20

25

30

FRC- 10A fraction collector. The reaction m xture was

di ssolved in acetonjtrile / %F m xture (total volume=
ArHENE ARfaTy GV ADOTAY- ([8S TSN RARAMFTRS & Anbsr &oapy Wy distel VR,
5 a i [ \
or b AR AL TS TEL MR, et oS A
5Therysdveidraor. doagiotdse nsdisniptiayiedichlofdnmthanabezafe a@b L
[/ mll, a gradient, of 80%solvent A/ 20% sqlvent B to
09 BBYA Bt r%wayedim%rgsw@ﬁ bt Ilse,e 14 Agp i TeASHOR: e Peduggs
M AUhBsr Wirh Ra@didcdd P B atct‘t)org%n@ﬁfﬁee&efﬁ%hpgf VAT oKX of
acetonitrile, 90%water, 0.1% TFA 9B= 90%

achd el dompbend ad @%snvaplens yOlos%llEA sol vent system
Retention time of product= 6.5m nutes. Volatil|les were

 dBIEa 1 HOWR KOO G HLARQEAR MY SR BIadlAS Eha4HRe
sgf (]ﬂ}—lﬂ.ﬁif{%fd@ﬁbf.gs a1 Y4 ,1!0%3%916@'1%'(9{ Q@%H?z@@ﬁﬁ‘d
vol atiles renoved under ‘a hi'trogen sweep. The product
waa, doited.42n 1\sdcme2.4H) t .66, reridrtat 06el) i3y il &7 dma.2 H)
yel | ow anor phous solid. Prelimnary HPLC anal ysis

i nleft et edms E-étPHér%p@:ﬁPi(mc%@ HoR 4 onPa e AL $361 62 Hine

.’ i . . b ]

o DELE RS S P o0 R R0 v 05
DI 3SSEYERY. 71 51zMP4 H) 3 Sbfd, wal0eD9i it én i Sesd (syi0tdiH )eB . &SCL3- 9B A,

| S| L-10 I d f '
Con 0] b b1 ST b A TR SR Her o
DMy o A, & %“M ngmf. ked (HSLOE o ?D@@‘@(%L}g%@@@
30 x 100nm 10u colum and nonitored’ using a SPD- 10AV
UV=Yidd Hded.eBY .06 at.1 A(nddt(etdt D52 daves17e3g0H01.02ROritl(d,

ikt 55 Mo By AL oo a odb st 0 B HBbs & Gt T

O QPRISRYEM;, fo ) 1996/gs§(‘3?11 Y[?]‘ci‘f.g@ﬁs, (s E{?.adi ent time of

t
20 mnutes wth a’run time o 0 m nutes using %A=
10A0A2AmMduti-Mis réteietoa ttienei 1rb 78nn; 62 Mdlk  MBAE elt © ditd wid recd@d on

10m\. [ etate in 5:95 Water/ itri
Loni ATRILU L L0 5.0 Vel AL L
\é"'t"/turb 1R8L&BdHhA Qoﬁll_%l%siﬁé 2 SpMHAVIES vanf o Q%%ﬁ%_@t& ‘g@\%k

8. 9m nut es. e product fractions were comnbi ne
25angth ¢f1220nM! Abd dle®nrcemivad employ@auwusicnd S alnot,ar y

evapprator. Pl ace t off white pal e yellow product on
bt o asnien e St B R ST st e
t NeRichk §RObYEmInNa fi16 B LP MR @MFanElydid RRS HS minGyiRre
25ml pear shaped flask, add TFA (30 uL, 0.389 nmol),
t helventemoased v adctnitiiles 95% Hu@c U myé amgodumecdatyand solvent B

o Chior Bkt i s epngie EURebfaviduthaiy. Sfred Sien
3QpwesRcPRtheld MATROMASS® e R NE6k cl8drodthyABde. | N

vacuo using a rotary evaporator. The sanple was dried
in vacuo at roomtenperature to yield 32.4ng (40% as

a | ow, appr phous fjl - - - .SUBSTI SHEET

R P Headd s T eist o s Ba T 0055] 11

N - : 1 . &4
ry T S Mo SR B o beybeioy -
1.189hyl-44pi®eid{ngd)-, pthel ebfer 1. 89 -2.02 (m 2.6 H 2.02 -
2.17 (m 2.6 H 2.24 -2.77 (m 4.5 H 2.77 - 3.04 (m
3.8 H 3.09 - 3.54 (m J=110.48 Hz, 5.5 H) 3.64 (d,
J=46.08 Hz, 4.7 H) 3.93 (s, 3.0 3.96 - 4.21 5(m
3.3 H) 4.43 (s, 4.7 H 4.55 - 4.73 (m 1.9 H 4.75 -
4.94 (m 1.7 H 5.05 (s, 0.8 H) 6.81 (s, 1.0 H 6.87 -
6.96 (m 1.1 H 7.09 - 7.17%m 1.1 H 7.50 - 7.64 (m
2.2 H 7.64- 7.78 (m 1.6 H 7.88 - 7.99 (m 1.1 H
10.20 (s, 0.8 H) 11.46 (s, 1.1 H). [0054] LC- MB
retention tinme 1.48UJBSHITIBEOSHEET((RULE 26)C dat a was
recor ded



on a Shimadzu LC 10AS Iiquid chromat ograph equi pped
with a PHENOVENEX(r) 10 Luna 10u C18 3. 0x50mm col unm

waging3assPD- 10AV UV-Vis detector at a det ect oOPCTHEHSE09/042805

10

15

20

25

| ength of 220nM The el ution conditions enployed a
flowrate of 5 mM/mll, a gradiegt of 100% sol vent A/
0% sol vent B to 0% sol vagLoA // 100% vent B, a
gradient tinme of 3 mn, a hgotd "S?@ mn, and an
analysis time of 4 min wherg solven s 5%
acetonitrile / 95% kHR® / 10 maxmoni um acet ate and
sol vent B 15 was_5% H2Q /-95% acefonitrile / 10 nM
anmoni um acet at e. dat ] ' ne)al using a

M CROVASSO Pl atform for 4 spray node.

7H 1 ndol o[ 2, 1- a] [ 2] benzazepi ng- 10- Car boxam de,

13- cycl ohexyl- 3- net hoxy- N-[ (
nmet hyl et hyl ) sul fony1]-6-[1-(A-met hyl- 4- pi peri di nyl) - 4-
(4- nor phol i nyl carbony1l) - 1H20pyTazol - 5-y1] -

[ 0643] 1HIPY 507 edu@d Bottori DRk WiskatveaH-thdolo[2,1-a][2]benzazepine-10-
5-113-cycl ohexyl- 3- net hoxy-10-[[[ ( 1- S
nesepraickgid) Buiyelohgayl-and-ridjos seewayi] (Fmethibbpipprdiny - By-

R Rl Y- S8 Vim0 L BB T BUARL Sl
( 924t 2Dpadd)CEANGAHA . 507 Zamblid stk rdRfionaedom rRegadutcuntiée

reaction. The reaction was - 26 - SUBSTI TUTE SHEET
( RUrgen aimosphaysferdl hewe elfcaareastion dyeAwatdeishtBEpgen gippsphere

Std t r :

0. LR RoR 04 AR SEPELBL YN lanl RULS pEr ity DR
arsy#BU esgant 2.99mimph oThdveadtidd was flain flac2d unden®hijrogehhe
reacti on was agai n _capped under a nitrogen atnosphere

arfémesphere aiyl hepted Y¥oh G e¥epHst ure overni ght (18hr). The
. huri . !
| 1064 00 e YRR WA Bt Bn AL TRORHNL TR0 BESHOB,

s akdquaatiadly witherihaegeouhy drochl Biclacill Q2 S0mbtandbilietr ,ThSbigadi® A
aut osanpl er and FRC- 10A fraction_collector, The sanple
welSasi s gricmagnpiue st then filsred. Hyenyume completeryyirochloride
p . S . . .

B T S R RV e
ataddeddtetledilivate thon vaatdeslremgitel irofuc22@ndyla rdtasy eebpotdt@n The
condi tions, enployed a flow rate of 40nL/ mn , a
grigfusriras gisosdsRANGR ANV glatiiRsgEayIed dhiacis- tTde ggyle product
< o A : h

i e (b0 RO YE s 1 B om0 Thy
Aronale ipuruéicet ated ab i3 i hirthe\datithesisAcet onitril e ¥B= 10nM

SR "RAC T Gir e 107 raduee NaTa. bR R Scored
LSO e, PLRCUA [ACh AR oA BY Binf PLAERDER NIk e

vacuo using rotary evaporator ted to a vacuum
punpa 100BR]. (emprootumtusivgs SEDHEAV 1V WAE dmdecatr at odmitactor

t t i mately 45m h t f I
LBl R snamaaL TR R bt
0. of fffeniDPlob,AIHEH-A ML &l dnfS td"@’fﬁ goc}%h?[t{ /166RYakrk B, a

vacuo on rotary evaporator and ry in vacuo at room
t egrplnatime ef ¥ mm, apqdd axke ot sliny ahdan doelfyos €me ef-dinmsdierd ng

in r oxi el 3ml ' L or t hane (cl oud he
f iSPRp@?ti%fj?St P& lt%leé?%gkﬁm Pﬁ@eémf_ﬁlplvlwa.(ﬂceé%a%)sofvent%
traRshensd "God MRl f mMTBG SRy ade%d M&% datg was

concentrated using a nitrogen sweep an (15 uL,

0. de@fmimedisingadd KR AMARS® Gladbimh &s LCemelvawspray madau Gample
rotary evaporator to yield a orange solid which was
dried in vacuo at room 25 tenperature overnight to
give 34.9nmg (55% of the ti le conmpound. The proton
NMR of the title conpound exhibits broadeni ng of peaks
along wth characteristics of restricted

rotation/ confirnmatSWBSTITUTE$HEENNRULEOZE) VHz
CHLOROFORMD) 6 ppm1.11 - 1.30 (m 2.4 H)



1.32 - 1.54 (m 10.1 H 1.79 (d, J=9.77 Hz, 2.4 H
1.87 -2.18 (m 6.5 H) 2.78 - 2.98 30(m 5.3 H) 3.05 -

W@20%1§154 1.6 H) 3.43 (s, 2.2 H 3.59 (s, 2.5 PT/BSD09/042805

3.95 (m 41H)396-414(m 5.4 H 4.60 (d,
J=14, 95 Hz, 7 (d,

( Sexhlﬂgl‘@a q_q)lallg)eafkl(~6 Yogy @ 182201(%\\11@ néej_ﬁ44él_\/lgzb”) th?%ngl@;ge a%o%%lat@)n

- 5 BSTI TUTE
SHEBRY (e By By ooy 0 pinRECTh 0,
1.1804d] 7.(draterizafiziBof2itle lamp@nd 1sbbateﬂl(ﬁn01‘tf3sn(aﬂ scale ﬂcbctlfhﬂ.rutﬁl
?t ention t

[.0058
76*?‘%29“1343%-&91“1“‘@@ %M{?%\WWA%O atigp By Fpaeys a%? @%C}rﬁarzfifd ona
L
S bR i phech FATRE R AR RO RS (s G VaRY

SPPR fofvvatdnivifaced etith @iSOIL- A cntldtee Silod 0Avamtesalnpteg difal KIFC-

The Iut| itions .enmul oye 0
5%?9?\/“%%011 g4 di maff@?e ‘1%9(9%9%‘6?%% eto,svtyﬂedbﬁ% @éﬁ‘{m@
topug%{emhn\g%rmm\]dmﬂﬁ?{@i%x @'i‘ﬁ 36 mngﬁ 36l] @bt dn® Of 3

hol™d ti ne of d an analysis tine of 4
11 Irnonxﬂwd easmg)il SR OAV\KHéV&%emcm gnidetettbiewdve 95%shH2 020nM.O

mani um.acetate and.sol vent, B 10.was 5% H2 95%
10 R ot O R A B e A0 i s 2 S0
d %BR/EIWA‘%WS%‘I%QT B NS RSSO (gt S RmMB f Ofradiat tifke of 20

el ectrospray no
7 HFlthIdSJ‘lVIﬂ{ Qruniaaqe[of]m)mnmm apinn 80401 (nalyl Bowraerinche Acetate in

rabor 8T Be Bl ey A B e b Assten iy S BUH A eeteniele
”%lwﬁt s?’s tdh. pﬁ{e' It QU&%ou%MQWI@&Q be@vééﬂ]l(‘) Abahd ir Jrﬁhﬁliék et

) sul razol e- 4- car boxylic acid
15 5 Ilmgrqﬂycilf@htg)nw_er@cqmém@dﬁgd datilgs[r¢moved in vacuo. The

| et h If i.noj b 1] - 7H-i ndol o[ 2, 1-
21 EOH e el S R O R Rty - et
S ailéhl&grﬁetﬁan%u@}e Qﬁﬂilf@f‘iﬁk hsanﬂWhﬁ’thﬁfﬁ oyl ol ButaVfitet, ARA
20 pl) and HATU ny, 0.216 mmol) added to the

r gdding dhA (Fhel.Oelad mnmh) thersemayspethtilen devicia wingrgogtery

DR St BOUShT By BT ARE BbRRu due i Bl

20 f @Xh@%&ﬂch@mctEﬁh%c%ﬂr&@rldfe@i&QﬁNH and/or salt formation with broadenin
3-net hyl- 3, 8-di azabi cycl o[ 3. 2. 1] oct ane d|hydrochlor|§e

( 82d apliting @ seeeua pasks.) . Note: excess amine was added to

1 t 50
wéﬂ@@ aosriney a2 iy B Rnre Fo e,
di frysdroosshhot 548 19214, 39f(m 6.28)1.30 SP%M H@EE{)SMSEH GRHLE
26) the am ne ‘The reaction was capped under a
ni Z?HgbB@ al. hbep ey 2aHd 2538 (ny 24 FAL. 6r8<§$)m7tfé)rﬂo7élr -2t Wr(m, 2.7

25 (R R LSOO TRE S3EHLM HPE o U (949 A i
3.8H)3.94-4.04 (m, 1.6 H) 4.22 - 4.41 (m, 2.0 H) 4.72 (d, J=14.95 Hz, 1.0 H) 4.94
(dd, J=14.65, 5.80 Hz, 1.0 H) 6.70 (d, /=7.63 Hz, 1.1 H) 6.88 - 7.01 (m, 1.1 H) 7.04 -
7.15(m, 1.1 H) 7.37 (d, /=8.24 Hz, 0.6 H) 7.48 - 7.59 (m, 1.5 H) 7.73 (s, 0.6 H) 7.85
-7.94 (m, 2.6 H) 8.87 (s, 0.5 H) 11.13 - 12.06 (m, 0.9 H).

30 [0048]  LC-MS retention time 1.71min; 726m/z (MH-). LC data was recorded on
a Shimadzu LC-10AS liquid chromatograph equipped with a PHENOMENEX® Luna
10u C18 3.0x50mm column using a SPD-10AV UV-Vis detector at a detector wave
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chr omat ogr aphy system enpl oyi ng DI SCOVERY VP(r)
software interfaced wwth a 5SCL-10A controll er,

w®Ri9adAsaut osanpl er and FRC 10A fracti on col | BCT/082009/042805
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25

The sanpl e was di ssol ved |n acetonitrile / DV (3:1)
(4nml) purified u |nga N una C Ox 100mMm
TSI sl s AT “q}i‘é P%@O&%@UA\? 0%&/ un , @
dekRELP0: Ry AoHERSCLPL Ha%eB | SRILEN Gl AZ200M BB o
elUt1on conditions enp oyed a flowrate o

a grdat emt o mBOYhddkime of 1 Ain, aRkDéb apalyuetine & 4 mlnbﬂle&%

sol vent A/ 00% so)] vent B, a gradient, tinme
i SALYER W 30 accriiriiey %%Oééo a%l@gmw@.a?ﬁéat@/s@ S@bﬁlMB

A'W&%BWO%%“/@&c%tohf&ﬂ@51%%&&&9@5&%& VM;{E &ata@zs 10mv
Anmoni um Acetate 1n 5:95 Water/ Acetonitrile solvent

s yeteemmedn llmmgradﬂH}R(DMhSS® ratfofm for aduc tledt®s@aBmpdenut es.
Combi ne product fractions and renove volatiles in
vacuo using a rotary evaporator using a vacuum punp.
Ther PROANGL-cfS R AaLIsY 1 bl Rhel PhmmamE a0 C 00m
tenperature and’'th sdlt nade by dissalving in

di mﬁh}dﬁb)rﬁ:sulﬁmmﬁarmnd]catj@lyﬂd Hriadolp[e(1a]|2]bedzaZa8n-fryblk -(1-
The vol atil. re renoved in vacuo and the sanple

r AL SIRAL mP’ di chl oronet hane, filtered through a
0.45uM syringe filter and the geNution concentrated.
An additional anount of THA (1& Onpi/ 8. 195 nmol ) was
added to the product solutignh aiyd the wolatiles were
removed in 20vacu$ S|6lg a Potgny evaporator to obtain
an orange solid \hrét tIe corfpouhd was dried in vacuo
at room tenper {\#V ~Qre '
an anor phous orapge 8ol i
CHLOROFORM D) 6 ppm O. 68
(m 9.3 H 1.61 (s, 1.2 :
1.87 -2.35 (m 8.4 25H) 2 38
348(m9 H 3.73 (d, J5 H22.6H)385-

3 IQM%; 17?151”3(%201634 éa?wylsc gl 5T %IO@W ks H%th}(y 3081 "

r%%h %hyl%ul Oélw]aan%Zarb?_li;ri g 181[13(10% 14 gﬂti_ei%zagém( g‘} ]-1- (1

H)me‘t]iyl Bdiffesidingl) 9 eﬂh&l eltkr*ﬁﬁdr()cﬁﬂorﬂe Qaltl-ﬂl) 87 @,C)Dm]rhlﬁ‘falb@as

retention tine C dat
éﬁ%?la%ddniéﬁd# B S TRAMIL B TOAGEY Kubereetiog ﬁﬁw@& b

ﬁﬁgu‘g,}é\e}%ﬂ% d;D 1O?AVN%X 2;/? glgl?e%%érre %tg ! glasge? I‘ect o?er
vvametré@m gtihtosyadicrc280 piivied Bheoml terhpeeature dord Plirs. ol resvpibioyed
g -at f 5 in SUBSTI TUTE  SHEET.

?@%ﬁ%@ eﬁ]@fﬁé@% WO?#)nafé 0B ONRIRCB PR el

L Q3P IThe Qtﬂue&lsj la)JeQQX/&§9cln%%ﬁzﬁ altl bk th%gfe@ Qfith %ih%c@tfate

mn, a hold tinme of d an analysis tine of

m (Bx Z4md). &'hs otgamn phaéeswwe &%‘tﬂr@dtamd]washed with brafsmdied/ ov&tO

MM ammmoni um ace ent. B was 5% o
SR R e S R R A
def, af B NG Ehrids ﬁrﬂﬂetﬁyl Mhm%? !5 ﬁl‘éﬁ R ELH: viGroluBing a

el éctrospray node. I'ndol of 2
[ 2penzamepom dhd Qrodmt boxdirsobed mld%chl(wmd:thdme aydibefzohe then

[ (2R,.69) -2, 6- . . . : :
Gl f?;%%erf B 81 1Y PEReaSr-o1angq oot yaradictar 3 apdiny
I itk vddn R RERettRny did-s3tvent removed in vacuo to give an orange foam
met hoxy- N-[ (1- net hyl et hypsul fonyl]- 10

[ Oa63] yi¢lddyOame hkerdlryaey b owgubiatroamitepperature.

5413- cycl ohexy1- 3- nmet hoxy-10-[[[ (1-

nmet hyl et hyl ) sul f onyl ] am no]ﬁé?r bonyl] - 7H i ndol o[ 2,1 -a]
[ 2] benzazepi n- 6-y1] - hyl- 4-pi peridinyl)- *HCl
salt (73.6 ng, 0.100 mml) in was dissolved in DW
(1.000 n.) and HATU (84 ng, 0.220 nmmol ) added to the
reaction. The reac3UBSTIRRETELSHEEPdRUILEN2E) a ni trogen
at nosphere and stirred at roomtenperature for 1.3
hour s.

O

% H) 1.28 - 1.53
J=11.29 Hz, 2.2 H)
74 (m 4.1 H 2.75 -



W@ 2RI8BUsL, 6- di met hyl norpholine (37.1 [IL, O.3PO0r/mamb9/042805
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DVAP (50.3 ng, 0.412 mmol) was added to the reaction
foll owed by the am ne reagent,

The reacti on was agai n capped under a nitrogen
r.oom ture over ni ght

IR " 36 B0t s dar o RS AN b g e recShdea
S
o) 00 BN IRHUEp oSl A e B 3*59‘?“ o FOCOYOMT,

S@lo}uirﬁmlsmg atSPDHI0aV, UBIVis dddedton at odesxiol waveelalcgtlﬁﬂmmlm
on col ] ector. The reaction s dil uted
acdeshiey ORISR PoVEY @ AR B R Py al%%df?gt of 100% solvent
PHENSIYENG Pl 52 s@é@nt%o/ P60%Q0RB: KO v'a.‘ §ﬁ‘§ bty min, a hold

moni t ored usi ng a 2510AV Uv- etector at a
d etneodfd rmineane anh emagtsh tiofe 022 Gdvhdrh ol et ivan SBhandotiirbays

£ otk e o oo sovite grgahan oo 2o g0 STl
Zol%ﬁlqla&%huﬁl Jc@ta@o/‘hffsoda\’ae\% d@te{mlﬂ'&%{ leibl\@ss%

gradient tinme of 20 mnutes wth a run tinme of

mi Hatfoes fudithig ebétrospOpiviodemoni um Acetate in 95: 5

Wat er/ Acetonitrile 9B= 10nM Ammoni um Acetate in 5:95
Wat er/ Acetonitrile solvent system The product 5

f rﬁPIrﬂdQlB@ MBI BbR FBRE fh-ashxhife vial ?Elbhe‘%‘x?l-é}\-ﬁ @, &iGSQLV@d

maw using a rotary evaporator. roduct
braZQ:ﬁctyyloﬂH tldon- 9rylca1tbon3éhh+(lt nethyleff- mp@ld\m@ hfhpyrazol 5 yl]-3-

d|c e 30 pt, 0.389 mvl) was added.
%&V%ﬁﬁﬁ qﬁ%ﬁggﬁggﬁv’d in vaetto using a rotary
evaporator The sanpl e re-di ssolved in
approxi mately 2mlL of djch joronethane and filtered
through a 0.45uM syringe fN ter—f0 into a vial. The
product sol ution was conceniir afedyu a nitrogen
sweep then TFA (15 pL, 0.19 \gégz@gded and the
vol atiles renoved i n maw usiOng 4 evapor at or
resulting in an dgme ’ é\‘itle conpound was
dried in vacuo S5005 § :
an orange soI|da7fOO 5]
ppm 0.47 - 1.01 (m 4.

(0]

J=10.68 Hz, 1.9 H)
L0 H 2.38 (s, 1.1 H)
%.8 H) 3.14 (s, 2.1 H)

1.33 - 1.63 (m 8.0 H)
1.85 - 2.19 (m 5.5 H 2.
2.58 (s, 1.4 H 2.69 - 3.02 (
3.52 (d, J=75.38 Hz, 3.8 H) 3.84 - 3.98 (m 2.7 H)
3.10651] 4.175Pyrapoledd- crerylzilc 21d, 5-[ 13-qytloheryl-8-methexy-40-7(X(1-

5.1 . 78 .97 . 0.
> iy g orgin Ry St 1gPinibio s Bty
J3Bet Cﬁ?pen@m?l)ﬂHG‘lQalf‘*@Mﬁg 0. @S’Bnﬂﬂbl) Q4 4155@%& in BM@ (@9

[ 0066] M5 retention timnme 65 mn; 795 mz (M+).

d ﬁﬂa awlaHAEFch(bHde@l 032 ngsth) adéczﬁztg the@abtoxs The guacign was
HE
S B AR B rb i D B R Ry RO ol gD Sy

atDMAGES BE MO 0. 4R\ PRER afdd&f to 2R QEMionfd80wd dyi tR amine
condi tions errployedaflowrate of 5 mM/mn, a 25

grreadicein, 7 dfoxa-0aeabsycivBnt. | Ironangigdsashlpadg (3B S, @%6 mmol)

[ 100% s nt
5 M ou es 300 B S P e AR by T ol
V\h@fﬁ&ra@le\ée@ﬁl olf (V&%). 5% acetonitrile / 95% H0 / 10 nM
ammoni um acetate and sol vent B was 5% H20 / 95%

adB803hi t rlihg groduct @faﬁmré‘wdm r Shimader laghepresvse diggid was

e AEPPEEPLY Shfhe lcn‘gh‘a}‘ﬁéé%gmgﬁ KRGy e
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WD 2009/ 137454PCT/ US2009/ 042805
10067113- Cycl ohexyl-6-(4-((3-hydroxy-3-nethyl-8-azabic

W@ et0of137424 1] oct - 8- PCT/US2009/042805
yl) car bonyl) 1- (1- met hyl - 4- pi peri dinyl)-1H pyrazol -5-y

1)- N | sul f 1
néﬁ% S%%&E%ﬁﬂﬂﬁ%@%meéé?&%&%6%&%1@%3%&9&%@%
Oi'ea%ﬁ@@ﬁ?&%@kv%’(ﬁ?s%%@ c&@ﬂ'lﬁ)ﬂ){ﬁ[%yﬁ 6@ (total volume= 4ml) and
5413- cycl ohexyl oxy [T(1-
nthﬁecbmmg o) Waiki St} Arep 3 D SuM IPatt 100mh @l @piiandal
et i B L L i
5 ( OF e mloﬁ&gldw& Cp?(%/eﬁrg floQ rfd 25‘ RL) mﬁﬁd Ideghdiedt &%,

reaction. The reacti'on was capped under & nitrogen
atsobsipher 2%asvdivest B tor(86l satent &0 hdAe sghemaB ur gradion t1me hOLfy .

10 DNVAP 49 7 407 | dded .t
r ARHEDH 1} %Nné%d)f gg,ﬂlfqﬁlg@%%e( I}W—gja‘gﬁlpgomttrl?e 5&? water,
3- dTPX; ITFJA"’@BQQ@%' aEé’t&hﬁ’{lég 1@% uaﬁﬁ; t0ai0; IF Rkoll G syktelD Rebbnd &

mmol ) di ssol ved DMF (O ml). The reaction was
aganavfpapped 615nni1mtesaanatlmyena rethoves ﬁrhmrtlm raodicsiractiomsdn

at roomte eratu ern roduct wa
10 D08 UG SRR Y it S B tmefils Yol

chempRy REd2R 'ﬂbfroéé&ﬁstw%% efﬂ?,'p%ﬁhagwa@'dm ERY.0 hroMR( 1)

software interfaced wth a SCL-10A controller, SIL-10A

autopaapic &r yiedd yHR®: am@phofus sdidi Brelimadalyeldlgy anailShe indicated

ti .M xt di | t th it d
L RO Bt g Hotnl PR Rfritish 0B, pe
AL |
ek e preBluf] HQfl TRl BT 306 iy oIS OONREA v
15 coVRérroftavaet 1m9rfa¢edmeth a@QLﬂl@Aaposmﬂiem(SbwlﬂNautmnm@r ek TR C-

e o TRBRC Doy By Paftee T et 15 ot
orehendsimgfa BANEAENERR [Ank CZO36 £ 204ERT 0ol

solvent A/ 100% sol vent B, a gradient tinme of 20
mi menitersd whinga &8PPI %Vu%vmdemomtm@ﬁ@stowmgemwf 200mM.

A ate in 955 Wat It
AR AR At R et BT s B 0 ABEY B 1A drifenl STt
20 SYSIVEIMA /THve, QIREUS to (B% fiint £ 10004 QR B, 4 grlf(ﬁen@ﬁh% of 20
splitting with retention 25tinme s of 9.2 and
9. MigitaLViEa ruliigiet 3¢ matutep pgiag i”ofkrs 1 eyl dneroerbih Adetatn é
Vcar.?git \k]l'éljters/'Acetomtrlle )3]; 1(§ Lﬁ%ﬂ TU-EuEm %HETEIT ng % %a%ﬁ/Acetomtrlle

Cuo using a ro ry ev

Propeftisyd@s Tl peeliubtexKidRaicofofkric ﬁeﬁks Mﬁl@féteﬂh@rﬁtﬁhe}/ﬁd in
di chl oronet hane (-3ml) and filtered through an

Aca:&unmswnd aqbuides peak agedminptee rThﬁ@rngctefraﬁtmnmwe@tcombmed
25 SVl NS oM ni(ovedrzg'&c?cgéé%ﬁ%gj gt %pgraf%lf)ﬂé\c/gegﬁeagﬁw%te e

t hRI1&S plodiidt of van e hhidp Wl &Y i esudNet Spfeximaad | hiithvacuo
using a rotary evaporator. The sanple was redi ssol ved

i riipleninglichasernethase arbiransfaniorasmbpear shapedsflagh, afd Thh 80
S°d p 396‘111\4@5 tii&ﬂ%%%% Mg ‘z‘ﬂd@% %J%B@e& g& ‘@ﬁ&p ﬁa{hgfer

rm)d

e ViRgcHad @CMIT]D elat usﬁﬂgﬁth&mimﬁétﬁuﬁe \ﬂ@ﬁ c6lice@fhtd 1mm\gaeluﬁogtno
give 40.0ng (43. 7% isol ated yield) as an anorphous

30 orssseppangd dinplly removq oo aofer of QRN (B HE URMEIng wwmmoo)

0 0

> ATl deo 1Pl ey Sogp Sy 6 P Ot Gorgas's B

2 oW Bmorphus flm2. 03 -2.13 (m 2.3 H) 2.41 -2.58 (m
1.7 H 2.76 (d, J=21.67 Hz, 1.2 H) 2.81 - 2.89 (m 1.3
H 2.93 (s, 1.9 H 3.17 - 3,31 (m J=9.16 Hz, 0.9 H)
3.42 (d, J=10.68 Hz, 0.8 Hy23:46 - 3.56 (m 1.1 H)
3.62 (d, J=23.19 Hz, 1.4 H) 3.87 - 3.96 (m 3.1 H)
3.97 - 15 4.11 (m 1.6 H 4.51 -4.75 (m 1.2 H 4.84
(s, 0.8 H) 4.94 (SUBSTBUSE SHEED.(RUHE 26)98 - 5.17 (m
1.3 H 5.18 -5.50 (m 3.6 H) 6.65 - 6.90 (m 1.0 H
6.92 (d, J=2.14 Hz, 1.0 H 7.03 - 7.16 (m 1.0 H) 7.44

-— o~ N -— P~ N




[0070]LC-Ms5 retention time 1.59 mn; 821 mz (M+). LC
data was recorded 20 on a Shimdzu LC 10AS |iquid

W@ booors4egr aph equi pped with a PHENOVENEX(r) LREEUSDO9I/042805
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C18 3 0x50mm col um usi ng a SPD- 10AV UV-V's detector

at detgctor wave |ength of 220nM_The elu
oAb ord IMKWGMH%‘ G GyRORTOE S 1. i 130 e, 1.4 H)

r.agh f V. / t 0%

gr ekl 6] s90% R0k vent ! O PR VEMH (Blany ap

a (hdeH)lzme Qf17lmm 61H) and- an7 @mall MS) B71ine @f, 34 H913r09
where 25 sol 5% acetonitrile / 95% H2

- okt ldﬁ14§@ét at H) %n%l (ds éT‘kﬁéﬁtHZB“MQ 359%(&42@ ) 359@%4 i
/
SSFL P01 40T ek o 0, Pt

e|6e8:1t(sqa(pH)a@8m@%(m 1.1 H) 7.09 - 717(m 11H)750 764 (m, 2.2 H)
7H 1 ndol o[ 2,1 %[Z]benzaze i ne- 10- car boxam d

134l 7&{@5( W78t HIRYONL- | H110.20 (s, 0.8 H) 11.46 (s, % 1 H).
29?@4@%;?&?%8)@%‘[{09 @i}ﬁ]e]l.él% n[nflf; 0 np?fhﬁ?ﬁl). fRLANS e -

azmhhﬁmﬁmmﬁBC&DABmqmdQM¢mnag@gmyﬁnm&fmpyaBHENOEH&W@KO-
33 - SUBSTI TUTE SHEET (RULE ])
[ doma ] Q- By (g;ZSQqngl c,@luggqug@gwspg DANVGUV-Vis detector at a detector

né%ﬁ %%g%% ? onyl aggﬁg%gg%%%ﬁ%?Té ﬂf?ﬁﬁo éi%mifa]
[ &rmmlz aleé)ﬁ%n;oﬁem]é] o éolvennB td§P2 selvait per1Dabo syl¥gnt BY HCL
salt (71.9 di ssol ved jn,

5 (giadeﬁnmn}le aﬂgmllwrﬁpl e qfy m@l ﬁ@anrﬁ%lb’ﬁls e Mg hse

I 63REA X was 98 alcRARLi 9 @5‘9"@15209 P REA 2 MG Em %céf%té 5&%@ﬂ*ent B
at nosphere and stirred at roomtenperature

howarsé% DR S8 etonimije / 1) ABanmaliym acetase. Adtidda tvas t he

reaction followe y ne_reagent,

3-Grieamigedyis W@ﬁ%égﬁfmﬁ%@r H@d? Bedosr@Odess, 2

ng, 0.215 mmol). The reaction was agai n capped under a
ni trogen atnosphere and stirred at room 10t enperature

oVif-hidglof2, 1¢- ﬂ]mhie)lzazhﬁﬁb?m Ganlepxpnold UG tcyvlalexpli}-intihexly-Nri(1a

Shi hi yre I UId hr o S

M ERN S AR Rt A bl R S U
Sk Qs gent rol | er, SIL 10A aut osanpl er and FRC- 10A
fraction collector. The reaction m xture was dil uted
with acetonitrile to 2mPa purified using a Waters
15 XTERRA(r) Prep M5 C18 >ufyl  30mm x 100mm col um
and nonitored using a SPD RVi etector at a
detector wave |length of 220 e\gfggion condi tions
enpl oyed a flow rate of 40md mn adi ent of 80%
solvent A/ 20% s@ yerif Splvent A/ 100%
solvent B, a grad ént N 20 '-nutes with a run
time of 20 m nutgs u . m Dni um Acetate in
95:5 20 Water/ Acetonitrite9B¢ 10aM/Anoni um Acet at e
in 5:95 Water/ Acetonitrile sollvent sysﬁenl The product
exhi bited rotoneric |ike spli g wth retention tine
s of 10.5 and 10.8m nutes. T oduct fractions were
conmbi ned and vol atiles renoved 1 n vacuo using a rotary

ev[aw.] at dH-PyFimelept- @dlmtvlicmsi, o4 Bhefclhexatt3 neetlwx 25O [[(1-

Ior ha h 00. 389 ) was

eI SRR R R AR it R
yqlnét AGRPBidin a{@laalk 8.09EmmeH Ha$ Mis@Rlc@in DNIRG924
vol alt%?M gﬁs%- S/Q S@%E SHEETg RULE 26) V\EI‘S
r a@v@@HAﬁU\(%h t:ngdhw ltragolpadsigd ot the lre@mn@ﬁ eFlreadaction wayi al
i n di chl oronmet hane. The product sol ution was
concentrated using a nitroggn sweep then the remaining
vol atiles were removed in vatuo using rotary
evaporator. The title conmpound was
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dried in vacuo at roomtenperature to yield 46. 7ng
(51.8% as a reddi sh-orange 5anor phous solid. HPLC

wW@r@bA3i4s4 | ndi cated that further purificati on MBUS2009/042805
desirable. [0073] The sanple was further purified on a
Shi madzu hi gh pressure |iquid chromatography s stem
erFﬁP |“H@fr OIGCERAEARYORYTE )‘nds%‘frﬁ FROT PP %%h a
SErAPy Wﬁlﬁﬁ r@ﬁﬁﬁmol)?hr&s aHl&y t@%eC}éa%[@{ fé[lox@éado ’%ﬁ%%n%%
fraction collector. e sanmpl e was dissol ved
aaetgomi moiphding (W) ula R 7p umidl). dtie usctivg veas nglea:@pﬁumﬂerrae
Prep 10 C18 OBD, .5uM 19mm x 100mm col um ni tored
uﬁlw%a@mhm&w Weqagroa@tt@me&mrstbveama@t@@g nﬁw ion
| 84 R2YMhadThBigk n tolaRREp BB RN o

. e‘g%tprhgt%l% % adllﬂ gnkﬁgsl,u%alqgfragqloer?@%o O/gesc;eﬁ \I/)e mg
/ I’ZISQZOEV(ERW@W@ B)ftvwrcf)l%esf@dedmiﬂl aR(L- m@oaﬁnsdlweﬁﬁl 18A a

gradient ti mnut n time of .20
m%waé%plirgpﬂgR@/Aﬂﬂ@@)a%e Wit fqu Sémp o distdyed iy 104
TFa%et&ﬁmlé?/OBMWP‘i)%@hﬂ)fﬂuhﬁed &%@WE@JOME}#EX@ LJaI{S & F8°~30 X
sol vent system Retention time of product is 8.

m llﬁ)OmmsLOuV@lhmn ahdwovierad usioge BeR- DAY Has @tendm atta detector

f t i t t )

10 p:%adfacaiﬁ‘tn EZ%’(}ng/ﬁs Sl,uglgn ?Q{)lrdglo@qr p V Egagw%te ofib?nL/ min, a
di g?ibhé?ﬂi %%‘@)‘R%nt LONPENIVRE B ¢ o, "sJSlvéht Ri/t1b@g SHvEBEP
and the remai nder of volatile solvent was renoved in

vagrdientiginn gf ) miottay ylﬂewa}n@m&tqﬁ 20 mithiges bing oo Hpvind
d f. t | d 2
( SRoRonEn AR £ Bl AR e i e oG S R
( 550@5 Whigs/ A Sl GRS ORM @st&n Fl??éfénlioﬁ)gme O%pr&ﬁlc{ IR 82nifutkd
9 - 1.40 (m 3.2 H 1.45 (d, Hz, 5.5 H) 1.47
15 - Gl_onﬁgne(m@dugt fgcns andriemods vaatdes I@W}dzo ugngrotyy evagrati,
J= 1.97 (dd, J=10 .99, 8.85 Hz, 2.4
Coﬁneﬁffdmz”iﬁ“‘?ﬁ?m& 7 H) 2'21 (s, 1.0 H 2.39 (d,
J3 6@&;5 Hhe plodfict Was driddln (&uo &t ﬁorﬁ&enﬁ)eﬁﬁlr@%r gp&&nﬁm%

4.7 3.05 (d, J=7.32 Hz, 0.9 H%*Z
1 45id) the) @S {erity,a 25t BeagPosk 1ging di rorr@thanemndE FB&6Q sl
g}_b(n?ﬂlolgé"dggq‘ibVéatﬁghger%thgtiretlﬁ]ve in 8% 0% rqéag?r evagor@%)r Er}ﬂ
201 (Q%M)vaZuola% rc(o@h terﬂp&at&% fd)‘l'zagprlmﬁlaf'e')y Ihy (Eél‘ore rd- dlzﬁ))l\(ul:{@]}n?r 0
) S,

( sﬁppl@xrmaﬁjy 3IPMﬁE]llD@TWQah%@@HﬂY)éhﬁntﬁltﬁ@nglthfbmghﬁ 0145uM
80; et H?L(]l t nctﬁ 08 vial, St d1ut s 2opcant ated usmg 4
é BRI Y Félﬁél% %&F%p 8&% boéle‘?éa \Rn 19"

N@é ahdTEA LBUITC0.89BmD QOaBd Gith Wit S teR@VE in vacuo
SPD 10AV UV-Vis detector at a detector wave | ength of
22@ﬁmrym@0éqt@tt® pildecmice BQilldsWheilhp’Vf’@ylé@ﬂ i Viquo Wt ¥ogme of

25 oo iy Pyl et SEREE W57 DG ERCEmPSERE g oron iR
Swf%%ﬂﬁleﬁoﬁlpdhﬂ@%}ﬁﬂis veatenbhg @ p%k@dlb@gﬁﬁutﬁ thamcefistigs 6T n,
a hold tinme of 1 min, and an analysis tinme of 4 mn

whestictespiaderconfiasion o acet onitrile / 95% H20 / 10 nM

AUPgh T AR S SRRt ED a8 T ol Mad 19

det Br.ni 9q¢h, mlﬂg1a9 GROMAPSQ ARipatt darmgf @, 65 E)rms - 2.98

el ectrospray node. K}A Indolo [2,1-a] [2]b enzazep
30 i ey 1040 386b 3at ami beH) 143 (scyé H)élﬁé)(wﬁé{)w@t ﬁd%;(m(sél 1 H)

- 4R ﬁ@({@ (S RN W U EEIEN
[ (& oy dml |3 0lH)@mpl-16.97 (RINLAGr) 7. 0241 16 (m, 1.0 H) 7.50 -

[OO76]1H-Pyrazo e- 4- carboxylic acid,
-cycl ohexyl-3 -met hoxy- 104 5%(1
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nmet hyl et hyl ) sul fonyl] am no] carbonyl]-7Hindolo [2,1
-a] [2 ]benzazepin-6-yl]-1-(1 - nethyl-4-piperidinyl)-

WO RBY13mab4 (71.9 ng, 0.098 nmol) in was di ssol REHUS1909/042805
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DMF (1.0 m) and HATU (82 ng, 0.215 mmol) added to the
reaction. The reaction was 15 capped. under a nitrogen
RSB eP A (o piOHaks HoOH Renpertupd Fap13(s PH
hoyra (s (46.6 ng, 0.381 mmol ), was added to the
reaction fol |l owed by the ani ne reagent,

( 9p038] ( matthuiSyreredtioy timed r4dmah;j To@miry o ¢ LG ditdeay B&urdkd on

ngy, . 0.211 | )... The reaction was agaj n_capped under a
ni atsrha_a@%u &%&éﬂw@ CAioAGETP? B TRE FEb ﬁPHEﬁ@M@W Luna
OV@E@Q@R)A@H E&lum@@ii (ST 16A PLRAVEcMaS: RY LGS RB
a i madzu hi gh pressure |iquid chromatography system
e npd gty o fr2g 0D SOMEERY n YBY{difjons ofp lader flomt etefod 6 ed/man,tah a
SCL- 10A roller, L- 10A_aut osanpl er FRC- 10A
f_rgé%fﬁ%ﬂfc @ﬁf%se £ Ot m@%@%gﬁéa@géolm &d
by O%Xﬂiéih@{?ﬂl@ Bf 3 fld £181Q tiAEhe BRch BT dnf dn@1FiVEh PG AmiBTIRES
100761 -36- 36- SUBSTI TUTE SHEET (RULE 26) XTERRA(T)
Prsejyeiv@ €48 %0BDBonBulk) 930 dirOX 14 6dframmothivmmaceaieland solvent B

noni t [ a SPD- 10AV UV-Vis detec at a

ot TR TR 510 B R SGiedk oM BB ¢ ons
enplcavReh &idd OMARNASS® Hbim B LC/in Re@fRShPRbaOf 80%
solvent A/ 20% solvent B to 0% solvent A /" 100%
solvent B, a gradient tinme of 20 mnutes with a run 5

ti f. 20 mputes usi %A= 10 um Acet ate |
o ey e eentie DPotona oty AwaRr i b e
5:&éhmzsediézag@§m3.9nchﬁg.wéavtfdﬂ 119U 3 5RMy1- 4 pSHeRARHLEL-
exhibited rotomeric like splitting with retention tine
s ofazgl-Byldhd (Bmethyicthybedfonyfhe product fractions were
conbi ned and vol ati | enpved in vacuo using a rotary
evaporator. The proda dried in vacuo for

approxi mately | hr thecn\eu-%wol ved. in 10 di chl or omet hane
(-4mL) and filtered throug ABRODSC(1) 0. 45uM
syringe filter using a norm \'& {nge whi ch was
pre-rinsed using dichloroneghane. T "o pL, 0.389
mol ) was added t® thed sol uti ormand the volatiles were
removed in vacuo Osfngla rotaly eyaporator. The

product was dried i nNvao
yi el di ng 40.9ny (45. I30/()

otg or ange solid.
RV D\ 6 ppm 1.00 -
3.9 H 1.79 (d, J=9.16

1.30 (m 2.7 H 1.30- 1.61 (
Hz, 2.3 H 1.88 -2.16 (m 5.8 2.24 -2.65 (m 3.9 H
2.66 - 2.99 (m 6.3 H) 2.98 -~3/53 (m 9.3 H 3.61 (s,
3.10039) 3.190PyramleWcdtBxy e £idI5-[ B-8Rlohedd-34nckiixy-20
4.‘59%, Sl RPokity 5@);4.[68@’?05?%9 oy F0-f0
6. r@hyletay 88l fqnpd Jaming]caporg 1 187#H-ind@odd -] RAbenzazep-6F1112(1¢ t

S it 88 ol D9 B %l Sty Boonatf
[ QA% 9hd-BANVS (REL ﬁng,t 0.21% thindBadbe thd RactBl 1MZredcbh as LC
data was recorded on a Shimdzu LC 10AS |iquid

c epiied pdpr & phirogeLAtp prdbicraprd st PMENDVENEX@ U Uita oy C18

3. ol usi a SPD-10AV _UV-Vis detector .at a
R R b S S T TR D AT T
e npd gotedl nthly - DR dlaadbreyelb [ 322 IMbétifierlihyarodBlofdcath 8 o, @f14
100% sol vent A/ 0% solvent B to 0% solvent A/ 100%
sohmelnt Ngge: excass araineres addegbtogeacBontheiciors qn@iditienahgmemnt af
m n | ysis ti f 4 mn ol vent .
S ARTSN R, PR R Byl a0 o mBpueEhF AR RT
sol vent B was 5% H20 / 95%\/\2 etonitrile / 10 nM
amoni um acetate. M5 data WwaS determ ned using a
M CROVASSO Platformfor LC in electrospray node. 30 -
37 - SUBSTI TUTE SHEET ( RULE 26)
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7H1ndolo [2,1-a] [2]b enzazep ine-10-c arb oxam de,
3 -cyc | ohexyl-3 -nethoxy-N [(1 -

woreiobgt3ashyl ) sul fonyl]-6- [1 -(1-nmet hyl-4-pi p BCT/US2009/042805

dinyl)-4 - [
[ (3R 5S)-3,4,5-trinethyl - %iperazmyl]c rbo yr
az ‘Tan?‘}n‘il ﬂhe reagf I@D\gmcmme Paes & PREOZRNAPHIBRSTP 7 S&HF at room

1-3-nmeth 10- 1-
ne%ﬁglt?et hﬁ@ﬁl fon;/rF] aﬁixxo] caE Eaggyl] -7Hindolo[2,1 -a]

[ ADexdh z a Zidp irqaetponywdap pﬂriiﬁeﬂonrxté‘aﬂlhmﬂzmh@h pessuchiliqyil) - * HC1
salt (71.7 , 0.09 nﬂnl LNn_was ssol ved i ;
( 1ch6mmgraah>a”gnss&w Ié6 XEB\YW §0f%&elateff6°e%h a
5 T QRELIPPeonkhfer GRADAY wml&aﬁ@ﬁ@c MO8 Sacfin R Tho
at nosphere an stirred at roomtenperature
hoamgle wbl diDidhRd (1Batetdnitrge / DNEZ{G& lh@ml))punﬁm;usa@ched to the

( WE@@%@ h’@%’ﬁ@r E@@@? 10 sqlingh Watroaew%vaﬂegea SPD-

( A8 U P- \?19&@&8? bia defddfor GhEAEnIA @f@@@nhﬁe@ﬁé élﬁ?t'fbn%@ﬁdi'ﬁdn@ n

was capped under a nitrogen athosphere and
r eapldyeda §ow rated 4mLy momatgeavipet aft 30 esobrertr A @j}% solvent B to

. Th d i fied Shi
10 it o P finbP 2ttt e Bhidaphgies i Ept oot 20
AL 6l SRR ARl il 5 50 85 A5y 2

SCL- 10A cont roller, SIL-10A autosanpler and
f rlQotM Amnmlulrrememte in TS Waearchdemnitniie xolueng smm dihle uﬁt@mion

PR TS o OB IS e 50 Lt Ui
a%cﬁﬂ%ﬁin&%&ﬁ’ry‘é%ﬂdﬁit& usif ?M‘n '@he‘iﬁ&&@i@:{s bRbflRdried
det ect or "'wave'l engt h of 220nM el ut’i on

15 candédup etrsom mmhmgﬂeme andftheo(¥r 4 sell temanlf byt Oistolvimg i nn , a

L RfPhoRhe SE0AR0 ER 6L AR PR o
M RYE@S aid thsanpldhd-diskTPedah d%@lofﬂnﬁ%ﬁ@ SN GrS@Fra dA5

Ammoni um Acetate in 95:5 Water/Acetonitrile %: 10nmM
Arsrofgef e pandttlat selutipn @ngcfntrmd eAn addbtianal amqunteaf JOAUERD LL,

sy, m e pr.oduc bi t ri ¢ peak
i E IR R T Tt e e P
20 Wafa@uo% laRQEky 0EHoMRIr 8 dtAS ak QARNRHIid. MThé KA BorkifoluGwas
- SUBSTI TUTE SHEET (RULE 26) a rotary evaporator.
Th@leé Frodaiet at Vs iempesafuicrpveraighoo fyistd 351%me BHenhasdinggoiphed
i n_di chl,oronet hane (-3nml) and filtered through an
ACROBF 8C(r) 0.45uM syringe filter using a normj et
syj0ed1ge WHiNNIR I\I@H,@GHL@@FO{&M &G OBt (Ang Hyn
t)c;[ a 35mlL fl as\lngFA 601u, L, ;[ggqu%ml was (ggded )to
t he2&sdl Wt(mph 3 dhd &l e ledI)dt’l9I (éd%E%HarQeZﬂNbW i h3vac dd

25 S AR, af%hﬁs%g o el B i (€ BE 3 s
808 o ahain i o snme k1)  PRERA B e
0 @8 (s | 2H) A6 728 (m, 1.0 737y 781 (w34 BLIA €l 22548, 8,090

1yt 18ab gty @ity Py 0710 9P B G 4Tloo (1,

] [20562 54LC‘ M@ rgtgntibg &ﬁﬁe 1259'Tﬁm48(0%%m£ %MH‘}) Hc @Ea]@as(rgoorded

30 Hzon alshll-@ladgu gg 10A3 lmmd chomztoppplyea@ipped \71t163PI({ENbMH¥})EXO

( Ly g i opd P ing g S0 BV IR el gfir

1. wifve MnBth oBOMlE (Mehption bdrdRidhPenviAsycll € €0% L6 o0 mPmin | a
Shi madzu LG 10AS |iquid chromatograph equipped with a

PHENOVENEXO Luna 1510u C18 % 0x50mm col um using a
SPD- 10AV WV-Vi s detector at % det ect or wave
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| ength of 220nM The el ution conditions enployed a
flowrate of 5 mM/mn, a gradient of 100% sol vent A/

wOxshbMent B to 0% sol vent A/ 100% sol vent BPCHUS2009/042805
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gradient time of 3 mn, a hold tine of 1 mn, and an
anal ysis_ tine n where sol vent A
acBidgat o 100 Splvglﬁ% )@esqlvebe VP74 APRBEE émmﬁ%ts%h@t Brdi
ggmcﬁéﬁ& il 803 WRSa ﬁa&ﬁ%@ of 1 %ﬁ/od &ta% G4 d&@oh ) WHYe
ni um acet at é. ata was eter ned using a
M sGRENIXSSO Ph adefanitrite 85% HROI/ 0 elMeerhmos pm agetaroatel. solvent B
benzazepi ne- 10- car bo ic acid,

EI-V 31?3%(}0%4%/2 %}% @31[@%1111‘116/ (0 mM ammonium acetate. )f\Xé data was

[ azol -
(S RHE bR LRt o

SUBSTI TUTE SHEET (RULE 26) WO

Ll By P s sy ot Kot Ay HOY Lo HHI2R 6526
( ectnlaa %maﬁl@@ﬂaaﬂ@r 1 QR PR PYk iy B2 ESE%H&K%) Thhyhadolal2. 1

enzazepi he-10-" carboxylate
mmdtl)oxw@@ ($wpie/iﬁdef¢l)sulf®nelﬂhanol (504 uL) and d| oxane
(126 'IL). Triethylam ne (p8.2 4, 0.489 nmol) was
added to the reaction f?% owed 5 by
4- hydr azi nyl- 3- et hyl pyr1 divne hydrochl ori de, 0.4 H20

(27.6 ng, 0.165 nmol) . enr eagthon s capped under a
ni trogen at nosphere and hea =JoAN m arowave to 140C
for 40 mnutes. The reactiop wag di hut with ethyl

acetate and washe ydrochl ori c

-=
=

aci d. The aqueous™ghasle ; extracted one tine
usi ng et hyl aceI?(e\N h rahy ¢ gihases were conbi ned
and sequentially washed ‘ ated sodi um

bi carbonate and brine. Th& or §ani
over sodiumsul fate, filtered/and sol vent renoved in
vacuo. [0085] The product vvas sferred to a vial

usi ng di chl oronet hane and t he~sdl vent renoved using a

P UBeEgen ARERICLDE RGN $P IRl ARNS, BHT 100

ature to orange anor

f i thethy By [s0I0B6]] aﬂﬂnmmb@&qwmolo[aﬂu@mmvb@) 6G1Jpp-
1.18 (d, J=11 .29 Hz, 1 H) 1.25 (t, J=7.17 Hz, 2 H
1. mhyiA-pipprigingh- FECT saft (4.6 B. 100 mmoh in yps dssppved gyl s

2 (@odmﬁ??dg&@) (Bm g0 FHFQ% agdea)@gl 8%\:‘[ oh. % f_%aégm s

- @pped ufdar a iltﬂd}ger&tlﬁ&pﬁaﬁ aidl dtjredtat3dong tq:mpdr-a‘rilrd)fﬁr Hz hoﬁs

4 67 350 g %%%pf&molhwgq) adéedzté Zl{e(ggacgoq_éﬁ@ge%@%%: qrjine
‘] drg'ag% &R 6Si|% @dlrﬁf}:ﬁ?ﬁm{)gjﬂol r%‘(?? ﬁgl 0%06511&1’@) l_']S]ne 'f@act?on

J =@ai8 Qappéd Btletz nitrdganatnrosBigerd ahd sﬂnﬂi a‘iﬁoohiztﬁmﬁerirﬂ)lrebv%lght
1 H 816 (s, 1 H 8230 (s, 1 H. [0087]LC M
agﬁilon time 2.75 mn; 673nmlz (M#). LC data was
rqﬁmﬂed 198 Ao R A %n%%&ddwmgﬁp&&mmhfagr aph
equl pped wth a PHE NEX(r) 25 Luna 10u CI8 3. 0x50mm
c o:lhmnrmtagsaphg syatcBRMPIGAY DIVEUVERYEY R sadtwaat inrfaket] edth ar

o Yol St SN ST T 08 oo G b e

I 2GSk YEfuteB i &g@rﬂ’tr@l@b Mﬁ/ﬁd(l ‘%‘) {2&%@&9{1%@1{ B, a

gradient time of i me of and an
arfadl BNOMENEX® lofma £18Bhx \hmamre 1®D¢Qhemt and nwagorbdaising a SPD-

SV G STl GBI By [FESpepgofons

amoni um acetate. MS data ﬁ determ ned using a
M CROVASSO Pl atformfor LCPn el ectrospray node. - 40
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SUBSTI TUTE SHEET (RULE 26)
7H 1 ndol of 2, 1-a] [ 2] benzazepi ne- 10- car boxyl i c acid,

wa 3emnsliehexyl- 644- (et hoxycarbonyl)-1 -(3 PCT/US2009/042805
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30

-met hyl - 4-pyri di nyl) - 1Hpyrazol -5 -yl] -3 -nethoxy-
N N HO 88] Di s ) .
mn}p.lﬂys 89W 1at%1? ZWEhfe%‘idllﬁé‘t q0¢aiobsRyH | 7axleent B 5
5 CO% L s 116 401&&1{ ?O@f&ﬂ&l@ ﬁﬁ&‘ H ZO]mﬂlétemﬁﬁw hm"meYJfFG’ '
-1H pyr azo OXY- 1-di met hyl et hy
esmlﬁutes( dsm%f%Ag lOrﬂM%ﬁmmmh Acetate 1y 0. ﬁ%telr/ﬁcctemhﬂm &B8=10

rrL th dd fl t
) gﬁlﬂ%&&l ée&aé%l%??gg‘?at' %qef%}ntﬂ% ﬁ?ltf%@@t%ﬂ%m@%

arﬁdac%ﬂq R ofbin @M th@%?ﬁﬁ@ét&éhereﬁl‘a{}ed%n DAYH Ssind M tary

vol atiles were renoved fromthe reaction in maw using
a ervqiowtgf dhapodat ons brﬂélﬁlg dpedid wetuowad thtddidiobsdinved i n

TRy S o e B ooy s T B Re Fa e

a%ﬁ@%ﬁ i HEE &i I%taﬁpémédﬁﬁgr af'BQ sENK AL r@’éﬂsﬁcﬁ&etd‘?ﬁ Wi fjh

et hyl acetate. e organi c extracts were conbi ned
\/\/aa@bledlmmeﬂ}mriﬂrqf dehlaromed]an@ajlddi]rtened ﬂu@rghmomﬁuMwaﬁ@eéilter
filtere vent renoved, i mat.o to gi ve a
b B b S sy nm i e i o s eoh gt
t r@5 RL Qﬂ%%ﬂi‘@?w&s@‘aﬂ&ﬁa‘ﬂh ‘ﬂﬁ%laﬂle@'fe%‘v&f Y RFEMJ AliRg @Hﬁary
benzene added to the solution. The volatiles were
r ewmoeajorl rtsulmgcm a.nsnrme foamotTde yitlegmponat wis. drithé weedtct
z di s ol ved i3 | 9I}Jorometh ne and sol vent
rerﬂ% ea“.]ﬁ‘%%gw& 3 \Pég ARBPEHYS Q or ange foam
(Lodd9) - 1&%@1%](5‘@0%3& Icqﬁomm@w SHpfh (VRS- 1) d(m u@%by
reverse phase HPLC. The 20 sanpl e vvas purified on
Shii.00edz33 (i, g8 Hressured (i {H 1 dh(d)maltoc@rﬁzphg) HS)ISSBemw

S T8RS TE 358y s Set S b B el o

frach) 98 &PJiﬁ%‘B(Hz 3, @1?3%@”@'9@(1{14?77@3 YRSy 4 &S qlveds 3in

acetonitrif urified using a Waters
SuhTli (mg 5 FPrpri 7@18 1%@ 2. %IMS ]Z@(sml ﬂ H])@(Bﬁwﬁé’@l(mrw Hnd 07 -

2SRk B P08 st B 226k r S E 3T 193D oo

condstd, anspenp! oyed aflowrate of 25 nL / mll, a
gradi ent of 80% sol vent A/ 20% solvent B to O%
sdbWsht AG-MboORstioniine-1.65SUWBSTI MUTEMISHEET deRUlaEr@ayled

* e i e AORSLTH ey oo eet i 1 PloSgbiie

Wauﬁa 100c 18, (T;B&nlﬁfénlu%%?sﬁ 81SPDL oV V- \VEOFordM: 8 a ddtbcb}o

TFA sol vent system [0 Retention time of product is
1 wHniangthes 220RYhokhe eln@blaconkimgna‘ quaphoyed e duwtratSpid menm, a

usin p n.transfer avial, in

R AT TR ek i R A D AR R R

Ni 4 RGEBmS WELRn, 1 RAd Vidk bPY\&nﬂ{fﬁﬁ@ﬁ%@ ﬁ@dmgomlndweﬁed

in maw at room fenperature overni ght to gi ve 24. 7ng of

t relvemtty ‘easciﬁ/nmgmndrlle / 95% H,0 / 10 mM ammonium acetate and solvent B
was 5% H>0 / 95% acetonitrile / 10 mM ammonium acetate. MS data was

determined using a MICROMASS® Platform for LC in electrospray mode.
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woR0031825{d, J=13.12 Hz, 1 H) 1.88 - 2.01 (m BCHUSDID1U2805
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[ 0091] 11- INVR (500 MHz, CHLOROFORMID) 6 ppm 1.10- 1.23
(m 1 H 1.34 10- 1.48 (m 6 H 1.77 (d, J=6.71 Hz, 1

i 215(m 2 H 2.36 (s, 3 H 2.71 -2.80 (m 1 H 3.87
1 [p867$ Og3((2ycloge.xy§6~§%((ﬁ.§1ydr9x g H%hy]_er 7%pb1c§c.lg 3§01?<qu% e,

o PaEnd P by e Ao ) *ﬂg?op{opiﬁulé@gw
( dnetliox5-78Binthdo[2 1 - |bénB3epireel 0-chrBxB8ide 1. 37 Hz, 1 H)
7.88 (s, 1 15H) 7.94 , J=8.54 Hz, 1 H 8.22 (s, 1 H
8.56 (s, 1 H). [0092]LC retention tinme 1.90 mn;
615mlz (MH). LC dat ecorelyd on a Shi nmadzu

LC- 10AS |i qui d chronat ogr aBh el ith a
PHENOMVENEX(r) Luna 10u C18 3| colnum using a
SPD- 10AV WV-Vi s det ector at Oa de wave | ength of
220nM The el ut i dh\g,Q) di tions /enPloyed a flow rate of
5mM/mn, a 20 . ent A/ 0% sol vent
Bto 0% soI vent / IiOO0 radient time of
3 mn, ahold tinme of 1 nal ysis time of 4

mM anmoni um acet ate and sol ve was 5% H20 / 95%
acetonitrile / 10 mM anmmoni u et at e. I\/ISdata vvas

det erm ned using a M CROVASSO Pl atformfor LC
180681 o5 Ry aglscd-capbyyie 3oy 4 b- el he- R | AT

5'&%&1&%@%%@@# y]@?%&]ﬁqﬁ filﬁ’ldélb 2(1 Apbepzgppin-Gy o]-ll-g-

[ Zne”lh}&}4 ﬂl[ib}ldhlybﬁ%ﬁ?leﬁit (r72 ﬁ‘ng{ 01)98 fhrn()B in was dissolved in DMF

y - _SUBSTI TUTE
sm&éml)@ﬂbeIéT%ﬁ é@] mlﬁoléa%w th%%?dloa of BGIRIAIP YRS
gic? lg\élﬁ%ez téi ggllto%éhgafg@gﬂer%oxy Iﬁg(ll %E{?’O femperature for 1 hour.
1D l(@hemy 10. 8% mind), vax ydiad hﬂhcyfb)etlbn ((B}ow ¢d by the amine

AR I RN FORT 2% o117 B B e pgssohed in
r 68 Fi@H H@d gh%ct(oﬂ% Pﬁ%ls la)nlt}dg%matﬁlbggheﬂeaﬁd

reactlon er a nitrog n a ere at” room
t estpred @trouneteperatireuyamighil 6hn). e'ﬁl&ipr@mem putifnl et ed
refl ux for 45m nut The reaction s cool ed under
'Pfl%dlékb Elﬁ gty Fﬂ@ﬂéﬁwtc’é% fatepL 51?4189@\’?%’6
ngqu@ sc%’%]ramme)fa vithdded. foal doaart Ryr - liﬁy211&‘[982151{1’317er W FRC-
e reaction was again ated to 70C
u rﬂ@erfraatmm dofleg@n ThOmbetos phigne wao dihitathwh acttoeitrile awt 4 omll
was cool ed and ted wth_ et acet at e, d with
L GROHBHESEET Hyf 6@51]1“®ﬂ?%10%8f e %@&f%ﬁ%l Vﬁbmw%z? 2 lamﬂf
i SpuHE&PﬁsBig LakhBd xatRrRA® Pr@ﬁl\@(gl%rtb]ﬁb I@ﬁ@@ 8omAxAlo0meRy f

aqueous | ayer and decant nostly solid from separatory
f wohein and tmmprtr&i tsogadiPpl KiAe/ Bk idétecte anmdeecitalwalg length

2 EoRRR e st R ARNS o Ahor i R el e agpdien ot

| rROVAGURNE 2/ AP0 RIAnNB 1o @391t & /RBG% Solldik B, ¥ &hdi@Wtime of
browni sh solid. The material was purified by

t rA0trunetts with a Mih éms of Pmmetes tiion %Aes] (i Anegonnemafedatt m

\r,;qjlei% g%@@%p%rﬁglﬂg %gtgtelﬂgl Agéggg]gm %ﬂ;ggef i g%g é’@a[teréﬁﬁatomtrlle
st@RentfsQltend.- PhelpRotust &ﬁ%ﬁedﬂbioﬁféﬁ@ﬂke pERespRHRE wl r@tghfaﬁ ed

precipitate was rinsed with a smal | anount ~of

wettnesrs afi9. 2raetl A dmatuteg thprodurh@aqupmdmt comebsned randawblatﬁes
vacuo at room 20 tenperature to give 445ng of a
nmustard yell ow solid. A secqpnd crop of product was

obt ai ned fromthe nother | i'ggm by di ssolving with the
addi ti on of nethanol and the subsequent concentration
in vacuo using a rotary evaporator. The nustard yell ow
preci pitate formedSUWRSTMUTESHEEAA(RULEN26d with a
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10 chromat ography system enpl oyi ng DI SCOVERY VP(r)
software interfaced wwth a SCL-10A controller, SIL-10A

wa@eoasmpt er and FRC-10A fraction col |l ector. TPET/Esaopd/e12805
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was di ssolved in acetonitrile / DWF (1:1) (2nL) and
purified using a Water unfire Prep C18 OBD, 5uM 19mm
X 100nmm col um and noni t\or ed usi ng a SPD10AV WV- Vi s
detector at a detect o} e | engjh of 220nM The
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i Tne of 20
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acetonitrile, 9Q%Wate Q 90%
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Product peak eluted as brgs
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and stirred at roomtenperature for 36hrs. The product
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2510A fraction collector. The reaction was diluted to
2mL. with acetonitrile and purified - 46 - SUBSTI TUTE

WEHBRT3URIILE 26) using a Waters Sunfire Prep EBIBUSBDN/042805
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UV-Vis detector at detector .wave | ength of 220nM
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for 36hrs. 10 The product was purified on a Shi madzu

hi gh pressure liquid chromatography system enpl oyi ng
DI SCOVERY VP(r) software inteffaced with a SCL- 10A
controller, SIL10A autosanpler and FRC- 10A fraction
collector. The reaction was diluted to 2nmlL with
acetonitrile and BUBSTBYTESHEE (RWMLEr26)Sunfire Prep
C18 OBD, 5uM 19mm x




100mm col um and nonitored using a SPD-10AV W-Vis
detector at a detector 15 wave |ength of 220nM The
webkwvignscondi tions enpl oyed a flow rate of 25P@i/U$2009/042805
mll, a gradient of 80% solvent A/ 20% sol vent B to
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SCL- 10A controller, SIL-10A autosanpler and FRC 10A
fraction collector. The reaction was diluted to 2ml
waowdaob/13met onitrile and purified using a Wat er SPEUDE100%042805

Prep C18 OBD, 5SuM 19mm x 100nm col um and noni t or ed
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and stirred at roomtenperature for 2hr. P (46.1

30 g, 0.377 mmol) was added to the reaction follomed by
t he am ne reagent, 3, 7-di oxa9-azabi cycl o[ 3. 3. 1] nonane
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tenperature over weekend (65hrs). The reaction
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25acetonitrile and a few drops of water were added to
conpletely solubilize the mxture. - 51 - SUBSTI TUTE
WEHBRT3URIILE 26) The reaction solution was fiPCEUS09/042805
through a 0.45uM syringe filter and filtrate sol ution
sing a Waters Sunfire Prep C18
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software interfaced with a
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waowdaob/13met onitrile and purified using a Wat er SPEUDE100%042805
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SCL- 10A controller, SIL-10A autosanpler and FRC 10A
fraction collector. The reaction was diluted to 2nmL

Prep C18 OBD, 5uM 19mm x 100nmm col utmm and noni t or ed
usi ng a SPD- 10AY WV-Vis 15detector at a detector wave
| é\wr@i%ﬁ’ YRPPE O M¥e MREuRt Mat fidnd 78 Btshe for ol themshissqled 18
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f ractomapmpanatura capield gl Aopg 44 1ISPEE BT S e ldet-orameel solid.
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TP YT B eubolic ity axldhen L lg,
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The reaction was capped yogen at nosphere
and stirred at roomtenperatuke for 2hr. DVAP (43.5
ng, 0.356 mml) was added to & reaction followed by
the am ne reagent, (2R, 65)- 3 6- di met hyl nor phol i ne
(33.3 pi, 0.269 mmol ). The reaction was capped under a
- 54 - SUBSTI TUTE SHEET (Rg%E 26) nitrogen

at nosphere and stirred at reomtenperature over
weekend (65hrs). The product was purified on a

Shi madzu hi gh pressure |iquid chronmatography system
enpl oyi ng DI SCOVERSURSTIMUTOSHEETdRULE26)aced with a
SCL- 10A controller, SIL- 10A autosanpler and FRC 10A
fraction collector. The reaction was diluted to 2nmlL 5
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a gradient of 80% solvent A/ 20% solvent B to 0%

solvent A/ 100% solvent B, a gradient tine of 20
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The reaction was diluted to 4nl with acetonitrile with
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reaction solution was filtered through a 0.45uM
syringe filter and purified using a Waters Sunfire
Prep C18 OBD, 5uMSUB&TIKUIEDSHEED|(RU.Ea26) noni t or ed
using a SPD-10AV WV-Vis detector at a detector wave
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5 -56- 56- SUBSTI TUTE SHEET (RULE 26) SPEED VAC(r)
set on low heat. The title conpound (60.4ngy) was

w0 s@basaEs4 as a anor phous yel low solid trifl uorparesio9/042805
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2010% acetonitrile, 90% water, 0.1% TFA %B= 90%
acetonitrile, 10% water, 0.1% TFA sol vent system
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E§Pe M EY8%e PRNELFST 1F1 NMR (500 MHz, CHLOROFORM D)
6 ppm1.20 - 1.86 (m 24H) 1.91-2.15(m 252 H)
2.75 -2.94 (m 2 H 3.14 - 3.25 (m 1 H 3.28 - 3.39
(m 1H 3.70- 3.80(m 1H 3.8 - 3.949(m 3H
4.12 (q, J=7.02 Hz, 1 H 4.31 (d, J=4.58 Hz, 2 H 4.70
(d, - 59 - SUBSTI TUTE SHEET (RULE 26) J=14.65 Hz, 1
H 4.93 (d, J=14.65 Hz, 1 H) 6.69 (s, 1 H 6.94 (d,
J=2.75 Hz, 1 H 7.08 (dd, J=8.70, 2.59 Hz, 1 H 7.53
(d, J=8.54 Hz, 1 H 7.63 (de J= 8 39, 1.37 Hz, 1 H
7.77 - 7.86 (m 2 H 7.94 (
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[oBATRPARLZ e OSateP e O SRR i
y rra]r:L M56yniel) drid-tixymeazioh was aghin- Iﬁata@toWO?@ur(déﬁﬂmrrggenO 738
was_a 9

10 Stqttp%sgbprgfor ggng: ¥ :,reafth)p w%%@pléqj i 11§1mit£ ﬁ@lgldacletgtte \!vgshed
f 7 :
\91@92@\7 n%qu%?_’l!ls h%x%@ﬂléiﬁ defil! ?Up %;afjerlm b%glzggft?%g% of the

(0.22 Let 1t at 60
C (frglmc:ﬁhaseTlDeam eﬁaqueoum lw&s arrdnjecammesjlytsyhmm/&par‘ﬁtwy

S e Sy S AR o R
”LTHT&)vas 3t Lees{ 30 ecghlbih%)o R 145 8l 1%}{1%(/6 M%I%% vab S0

sol vent was renov vacuo and the crude was
15 pubtafin bZngwfs ia pgst Sk erye daw bipwesh HH’ldCThﬁmlategxal ngs peNleddy er

d 0.1 % ff t h RRA 30
S Ot o U Pl e PTG R b % S EDE e hen
En?%l%@dé?f&ﬁf%ed %QQr B, e nﬁféhéﬂ%ls MERed & BRY & sl’t)a)ﬁd for 1.5

CC) to afford the title conmpound as |ight
y diohm\l\hw(ﬂluedd ( BiExOmwstprd 6686¢d prESpiMB: wilsginFdBwilNIa)l antbht

N 00 MHz, CHL D 1. 89 1515
o 553 g dhejroduch R died Yspcipsetip g 1y

20 1. &3peraAurd D & 448id)of & nBFard vRHAPsdlil) A%eddhd 3rof bf préd@Pwas
(m 2 H 3.76 - 385 (m 1°H) 3.98 - 4.17 (m 4 H)
4. @Guned 4rom3hg mpthdr lidpordy i s¢leing Jvith the@ddikin ofimai)anel and the

1 6.96 (d, .J=2.44 Hz 7.09 d, J=8.5
( Ssiilgseg_]?e};t clon?_%ntr%u%gn vacyo Hsdng( %ogaiy%po)vatgrz ('[?16‘ muﬁtaggl yg@dvpz
1 ﬂ'gapztat%%l{&d v&%? hilkerdd 'cﬁll)g rﬁlﬁjed w}lﬁl% safhll Bgount of B004 mPBakct/ 1

H Pyrazol e- 4-car boxylic
ac]O% Wgaj(g/wa:ylcqtlah éwy dugl in nzmuh etryorh Gempfefaturg t yield 238mg of a
et hy Ifonyl] am no] carbonyl]-7Hindolo [2,1
25 éf“%’ %@HEQ?@ 6-y1l]-1- (tetrahydro-2H pyran-4-yl)-
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SUBSTI TUTE SHEET (RULE 26) WO

2009/ 137454PCT/ US2009/ 042805 [00129] The EtOH THF
w@oloati3am of 1H pyrazol e-4-carboxylic acid, 5-PABUS2009/042805

cycl ohexyl-3 -net hoxy-10- [[ [(1-nmethyl

hyl |f
F%p%%iiZﬁ%@%ﬁ@%ﬁlﬁ%@mmaprabégf"eypgm U A5E 118

SRR A5 8y, 9,408, TR e et o

r gagL iHon.99as. Omﬂ,l 616)12360 bwd.(ﬁd I1/$I) 3rms GHN3.84 -1319) (waBH)
added and the so vacuo. The
r e‘slodlﬂéi/(ﬁ?s Hédé@éda}fv%“u Iﬁz EtH)AéB éﬁaé Hiadhéd /il -3 B%.i24D

5 A0S PR8N ] £6 Qe NERRl-s SR B S 10830 |

rermve o afford ct 'as

sol=8(55 ﬂ?z?BH;rgéz BI2948.5 58S, 2 M 718D €, 68&?55(1\1\% 1 F)H. VR 1(I5)08028
CHLOROFORM: D) 6 ppm 1. 21 ) 1 87 (m 12 H) 1 45
o(S 2ﬁ)61176@($ﬂ£ He H 1.91 -2.17 2.82 -2.95 (m

o, Ay ot 1 b 30 e

( non alShidhaddu B2-104S lideid cHr])mb:lZ)graﬂh d:d)ulp@ed7®1ﬂ( g PHINOXMBENEX#
1 H 498 (d J=14.34 He, 1. H 671 (s 1 H 696 (d
10 3d3ing 80y {18 3043Pmin cpfymngging 3 SBDAGA VLU B iggetecior pfa detegipr

7 e Lgens oy iy Chafigigtity ol aBan e ¥ py iy
(5 ;‘rsg{ad]snl-%ﬁ ?ﬂ%fo(;slg AU (5 solldnit Byo @% ebleend ACd 006 xyth¢nt Baci d,

W%Plawﬁe S &0 ¥ B tri]rlllg)@(haqrb a?%rmlyswﬂlm? ?1%’0‘1‘161[‘@6?1? al
LR pORZEFRR o kosh SEOLIRHAN Pl batnaithbrvon b

15 mrisyds SEt 1040 (950 @tonitrjle § b} mM ammaeifiunt btctard M D {3 Las
a]sﬂ[ E’l}“& az o ﬁ%ﬁl\({é?ﬁ@ gl:‘ng&%%;)m glectrospray mode.

(tetrahydro 2H pyran-4-yl) - 1H pyrazol - 5-y1] - 3- net hoxy-
(700 ng, 1.148 mmol) was - 62 - SUBSTI TUTE SHEET
( RUL:Eyr2s) e-4-ectolexet i Ciolid, @amcy@heglzgﬁetmnp aﬁel let it

sti rred at 60 C for 1
féﬁ%}hﬁ)ﬂt&'ﬁ%ﬁa@n@ﬁrbw&lﬁ?ﬁaﬁga%é ﬂ{} begza&w%ﬁdi Il-@nd
20 D%tﬂﬁ4%ﬁdﬁ{§l 2.296 mol ) was added. Let it heat ed at
Cfor overnight. The reaction was conpl eted
m)nltored by LC/ M5. The sol vent=whs r\enoved and
redi ssol ved in Et0Ac. The "Porgani r was washed
with HC1(1N) (20 nL x3), Brime (g0 }) and dried
over Na2SO4. The sol vept waC repved T vacuo and the
crude was purifi eé'l’\\l,;Ql N9 Shi zu\ rep HPLC enpl oyi ng
ACN wat er and O. ) :
colum, 30 nmm x 10 mﬂ
cone: 20 98; Endi ng cone:
renoved by SPEEDVACt to afford
as light yellow solid (750 noy
(M-1"). 1H NI\/R (500 MHz, CHLORCK
J 24 (t 1.33- (m
11[89_%6] 1. d&- P}gangg {?ﬁrbozy]ilq) acgi §3%3 C}Qloh@ty:l;% nletllqjcy-é&-é g(l

21%9%/1& I)S%Ifdﬂgfljglmﬁg]ﬁarﬁongﬁ nd%l.oﬂ;)l %’j %Jeéléaq prI# 6?!1 ;‘1})1(3[_IZ
3. B&hy(g;pyBdinyl)4etBA eftel* HIGT2383ng;t0,3 12 minjoldvag dis§adyed in THF
J=14. Hz, 4,94 , 9=14.34 15 , 6.70
251 012;’ Iﬁ%é@nwﬁw%é?%@uﬁ Si(ﬂ\lﬁl htr@o’r%gf% @E,ZmLJ 140) Olbwaéés
HZa’ddéd t@he%ea%’gon' ﬂle $e7act((mwa% g%peg uﬁﬁr&ﬁtroéeﬁ%trﬁ?gﬂe antl H)
Hz, 1 H) 7.95 , 1 H

8 30 - 8 38 (m 1 H) 1H-Pyr%zol e- 4- carboxylic acid,
5-[ 13- cycl ohexy1- 3- met hoxy=#0:[[[ ( 2-

20/rri n, Starting
&l vent was
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20nmet hyl propyl ) sul f onyl ] am no] car bony1] - 7Hi ndol of 2, 1-
a] [ 2] benzazepi n-6-yl]-1- (tetrahydro-2H pyran-4-yl)-

WEL®9A3NSOH 1001311 The Et OH THF sol uti on of PCT/US2009/042805

10

15 -

20

25

30

1H pyrazol e- 4 car boxyl ic acid, 5413- cycl ohexy1-3

-rreth 10- t hyl propyl ) sul f onyl Qlc arb
] dO 'c)l(;t?]/:pom temperature ng 19h¥s I;)Fhe Pe%ct?onl{vas dll?a{[e wit ﬂyl]acetate

25('1 M@Q&d%a}ﬁetﬂ]ﬁi;ﬁ] 1%@%@%&{3 'hgdrgc'h\fc;'ric a% g( i 5@)@&% 'e1§ glrgg%

este
Na@i‘lb(nﬁ:dl\hndﬂaadtextlaﬂeﬂ lxewnh ¢thyd Iaead{aee dfherorganicflayers were

?‘éﬁ%@'ﬂg%a%wﬁ@}%mw@w% E’é‘a{&%@ 7 acmiorg 55&)%1?%@6-
r ot grg'&ﬂ hdxe w%é’!irYe%rbfver"T@&Ch ARY&LnRYoIVEE %&VJ&% pacuo,

redi ssol ved Et OAc and washe
brTheearapicl wals dreed iroxeno Na@cﬁéﬁ@:mpa"mmresto kewe A82m@s prafuches d
|nvauotoa rd the title product as yellow solid
Wﬁﬁus%%‘:a ISOWB me 701 (MH). 1H NMR (500 5

96 g}]}"- %%l%ea@g@@é@aﬂlgl%%ag gurlﬁ]ed@E o Bha@e H‘i’Lé 19
H)Thz Samg of moMt & puBified orBa SleadzB lngh p(murehqu)d 3. 50 ( dd

mc?lﬁpgﬂiog'(zaaﬁf 9 Gyt g@PViRg’%@SOW ciigaigy S H)
S7C1 ((ﬁ% co]atrbher GSIEQOAQutos]a'ngﬂéﬁnd'FRC 10@&%1&109%01@&% TheH)
7 55121p]@ dvas 0138)1\&6 lﬂ—lz:etomtri-}b / DM‘FE{I (l$(2mjL) &])d p[mﬁe@@sn(gja‘ Waters

TR drE ore O Pk  Jadhm Eordign bkt miyihidgsine 1 57D

- cnaholed d8étfor al 2 c[e(e%Br @f§)e lgng@h of 220111M The elution conditions

di met hy1- 4- nor phol i nyl ] ar bonyl |
(eamplayathy Howra2d pf- aéymla/rnnm ygrpdigntopyiazdyensAy 29%3olvent B to

DB+ ST 610 0. ol SRR g i gt of 26

adg@gtesBild $A6- yOWBoeto(ﬂltﬁl@@mﬁt}r 0.PVPEA (8= 0éi)g/ Betonitrile,
0.218 mml) and (2S, 6R)-2,6- dinethyl norpholine (16.77

nglO‘%om%O WHOTEYA solast sgetrt Produohacsk shisidas beged peak colfeoted 1

h. t d

o SaiRTS e BaReR R B Y aro e R s R
e NgHEpY) mc@@&whmmeh 13 6kttthol T?{e purtich uflé &mpduidwa isolated
XTERRAK col umm, 30 mm x 10 Gradi ent over 15 m n;

St(49-Bingips @@m@fphm%@l@n glilidg Thewmamgﬁmthe Téretigngirodiat wasas
uct...as

| Ic&meg goerrv%(r 1ntg 81InIdA Cc:%?.gﬁilg%‘beactggs %tﬁoukéft%%uﬁf %3%9% 4Tl‘teNB

IR 0000a!lpur O GREFGRM B 1pATA) i he 4 Bonim
16 11{168 _a I9531. 12§2 836)@(dd) J= 1%. 71, n( .32

P46 gopygto.actgle‘@lco(nmaegolqpﬂ@atgg 3.91 (m 1
s R PR e
SUB9M. QFM1E3($(HE§E)(1F3@LE42@}1 7H) 1.65 - 1.77 (m, 2 H) 1.81 - 1.94 (m, 2

H) 1.95 - 2.07 (m, 5 H) 2.60 - 2.73 (m, 1 H) 3.31 - 3.48 (m, 9 H) 3.78 (s, 3 H) 3.92 -
4.01 (m, 1 H) 4.60 (d, J=14.95 Hz, 1 H) 5.12 (d, J=14.65 Hz, 1 H) 5.74 (d, J=5.19 Hz,
1 H)6.32 (s, 1 H) 6.71 (d, J=2.44 Hz, 1 H) 6.94 (dd, J=8.70, 2.59 Hz, 1 H) 7.34 (d,
J=8.55 Hz, 1 H) 7.41 (d, J=5.19 Hz, 1 H) 7.54 (dd, J=8.55, 1.22 Hz, 1 H) 7.83 - 7.89
(m, 2 H) 8.12 (s, 1 H) 8.20 (s, 1 H).
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wWQ20942745¢, 1 H). 7H 1 ndol0 [ 2, 1-a] [2] b enecwEp2009/042805

10

15

20

25

H 6.89 (d, J=2.20 Hz, 1 H 7.07 - 7.15 (m 1 H 7.51
-7.62 (m 2 H 7.66 (s, 1 H 7.72 (s, 1 H 7.90 (d,

i ne-10-c arb oxam de, 13 -cycl ohexyl-3 -nethoxy-N [(1

509N 1 ety MSdeipRtion e Q4 minA9RBin A nl CdaRrBenjeydad
t
Egnfaﬁ'/ﬁ%lyx%dgu EU‘ 1@)&5 %Eﬁlﬂ cbﬁ%)nat(o%ﬁ%}PWQd wﬁh ¥ ﬂ‘ﬂ{ENO OME
ppimnﬁ. 10111CL8 QO)SBm(Imoluﬁﬁl usi)ngz SBD-10AY, Y- \(mueta:fbr lab a BtBOI -
12-2 %yq)ef 4.54 - 8 l—?ﬁ
4 vgaéfe ength@é (]JH\/[ 1L u@ory@n(:lglonsﬂ_ermbloyg éloivgate qf q_Bn ing ¢
1%{8&6%1?%%1%?2%01{%{[6& /7(?/39 ?(rrlv(egij 30;08*’)% 2@56}{1&'5% g 118%)"'?5013%@%, {s,
7 I-grzldiﬁmotim[: 2f Ama) p RJLD €émz af & miim endlO-analy Hotwacd fdemin where
| ohex - :
e g A ¥ a%%t%?f’éﬁ% éé}iﬁ) 5 agmYiyR AP PHHPY o et e
t r@ﬁ%%l@@/’%%’&@ﬂnﬁhlﬂ)@ éﬁﬂ&ﬂﬂéﬁﬁ?&ce@ie\’ 1\118 B‘kti &z&s ”Et hyl
et hypsuf?onyl - [0 ESI-M5 m e
( 3BGrrvinkzd u@@@k@@%&}@ Glagiorm for 12 in elict@@pr@yn;no@ H)
1.46 (d, J=6.95 Hz, 6 H 1.62 - 2.28 (m 11 H 2.57 -
2.76 (m 4 H 2.78 - 3.00 (m 3 H 3.34 - 3.64 (m 4
g g A2 g i o iy J R e
( nnetﬂylefbyl)zuli@yﬂdie{,l—(3—:-”1&114124—pzri@myl)-&-(4—m01fﬁ)101ﬂ1y2b6rbony71)— b1-
1@_3 7.74 (m 2 H 7.90 (d, J=8.42 Hz, 1H).
I%’Bazo BUBSTI TUTE SHEET (RULE 26) 7H-Indolo [2, 1-a]
[2] b enzazep ine-10-c ar®/5§am de, 13 -cyc | ohexyl-3
-met hoxy-N- [ (1 - nethyllethyl)sgEd onywl]-6- [1
-(tetrahydro- 2H pyran- 4
S)-3,4,5-trinethyl-1- piperafin

-1H pyrazol -5 -yl]- 5 100135] nme 798 (IVHH).
NVR (300 MHz, CHL M D) 6 ppntil.13 - 1.66 (m 18

1.69 - 2.17 (m-B . .6p(m 1 H 2.69 -
3.08 (m 6 H) 3.32 - IB. 64 ¥ M 78/- 4.30 (m 6
H 3.89 (s, 3 H 4.51 - # 84 - 5.06 (m
1H 6.76 (s, 1H)694(dJ , 1 H 7.07 (dd,
J=8.42, 2.56 Hz, 1 H) 7.50 10 J=8.78 Hz, 2 H) 7.55
-764(m1|—|)783(s 1 H) \Z. 20 (d, J842Hzl

benzaze i ne-10- car boxam de, 13

d99;1|08hex1ﬁﬂ336@zote44 CqﬂfO(xz > apaly 54 13-gyclopexvh 3 muethosyAdilEy el o

e L e
- medthyoxdypyNdiny1j-THE Tyl ned, BYDJ Bll:dof)my flfssolkd in DMF (946 pL)
and HATU (81 mg, 0.213 mmol) added to the reaction. The reaction was capped
under a nitrogen atmosphere and stirred at room temperature for Lhr, DMAP (48.5
mg, 0.397 mmol) was added to the reaction followed by the amine reagent,
morpholine (25.0 uL, 0.287 mmol). The reaction was capped under a nitrogen
atmosphere and stirred at room temperature for 36hrs. The product was purified on a
Shimadzu high pressure liquid chromatography system employing DISCOVERY
VP® software interfaced with a SCL-10A controller, SIL-10A autosampler and FRC-

10A fraction collector. The reaction was diluted to 2ml with acetonitrile and purified
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1001361 ESI-MS mie 796 (MF1'). NWVR (300 Mz,

CHLOROFORM D) 6 ppm 1.09- 1.49 (m 16 H) 1.51 -2.28
W@ 20993 HF4 2. 80 - 3.49 (m 14 H) 3.89 (s, 3 H) BCOLS2009/042805

4.04 (m 1 H 425- 440(m 1 H 465- 4.87 (m 1

6.68 (d, 7.06 (dd,

SD 2ging 9 Wazerg §mvf+§e Prgp 9}8 QBEQ%HM%SW X wpmzl qq}umr 9 momror%

{ hipd 2 90D AR AR L W G R ol Tobd S0pgn M Th Ol

| aloeditidns 3mplovgedotyw tite (25 n{L(/8mn rraagltaglr@nta)f 8@% dolaaaBi/ Q9%

I 3 .2. t-3 -yl b

?%B@?t%@bl/@%%ﬁpw i payt %@W&eame e 20 fginyes with a run
5 [ (tﬁnéﬁbbﬁﬁﬁft@m@ﬁw‘%@nﬁ% acéon@trlg'bO% k@@il%ﬁl% ﬁ@i%@ %%’

6 ppm 1
1 a'.é@tommle 16%|=vgatel (15142/0 TFB sdl?er(t ﬂystegl I-llyetezmdlStlm&s 10. 2(nnmut6’s

4 lieflocfﬁ]vol%t%@q)fogprgé\ct eruqs zz? gz(cug ugg’g ahg?@%i?b ?A@% ﬁlh heit

_lgxg 8et§n§ e Be éon?pom@d gg 9(11%)_ W?I]_sggola'i&i 4%, am%rﬂél)))us {G%SZ)W géjfa

7. tﬁﬂuc(rmcetﬂ: del)d s@t.91 (d J=8.78 Hz,
H- | ndo [[2] benz

0 "R, bl Aok Bl AR 19 ﬁ%ﬁsaﬁ%m 133
L qyé{S]r(glh%g?@@gﬁ]] 6.1 Hz 3 LS =07 He LH) 72 5187 (m, 2 1)

nElt;ﬁO)QyHM ¢ 2 eo7 h;%g(fﬁﬂyﬂ{) 5 (fSOﬁWI;UaﬁZ 23 52 H) §.90%3BH) 3.99

ok bl 0 435 48 Pefs diiay Hh A8 10 d- 1o idion HIp D6 )

3 %/H%;)%%gﬁm 9 6@3 @ 15%) 697?rd0ﬁ4(8§1Hz61 H') 7 g7 gﬂ J= 8355213658

15 (rﬁz A HHY.46 - 781 (s, 3E[) w4@1 MS(ScHz Me]zmo E’-IZ)S (i, }1)1) 556, 1
(g%'%%’:(?'sl?‘%z 2.56 Hz, 1 H) 7.54 (t, J 8 78 Hz, 2 H)

H 7.90 (d, J=8.42 Hz, - 67 -
SLfﬁ(ﬁT)hTU-ﬂé ﬁ@%@nt{oﬁgﬁg lzl@hnln?ﬁ lln@dfghlq )[ ECJdat%]waE fekbrded
enzazep i ne-10-c arb oxam de, | ohexy

- nomtaHhgadixi LC{IRAS liquid chromatograph equlpped with a PHENOMENEXO

nEItéJF‘lg léﬁ;@ﬁ%i é&ﬁ%{;&gﬁm‘l{n 1&§111% a ngﬁ @&pﬂ;\g’l\} 1?52{%;6%?02 gto ana/e% cto%_
20 [ W%ﬂ {rok Zi\(ﬁ%/m'ﬁle%lzlgm( Mﬁaltl)ons a‘e@g@lom ofl 5 nfl7/1_n1n, a

ppm 1 d,
1 gﬁﬁhe(nmpf momsomemgx/msm:n( Bqto (M H)lvalt 31 100 4qvémhPB, 4 H)

rﬁradéenﬂsm% oﬂ:)%mtnda hgl?lgmg QP ]’_Enn énq_ﬁn @alg%s tl_nﬁglofdl?ml(nﬁbfhege H)

3. BRektSh wa 3% adhtonril / 9596 3LOM0 MM Ao Rt accRatOgnd(Blverk B
H 6.75 (s, 1 10H) 6.89 (t, J=3.11 Hz, 1 H 7.10 (dd,
J=@as42q HR) BB Yxcetonitridy / ) BN qimonjunBaceutd-MS Ratdfyvas7. 66

25 ( Sdete:rl'milr_lgd gsin?gza l\gﬂs'CR(gMK%S(lg P?a%fo&g for iCSm grlgctrospraylmlo_ge'.

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 13-cyclohexyl-3-methoxy-6-[4-[(8-
methyl-3,8-diazabicyclo[3.2.1]oct-3-yl)carbonyl]-1-(3-methyl-4-pyridinyl)-1H-
pyrazol-5-y1]-N-[(1-methylethyl)sulfonyl]-
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7H- 1 ndol o[ 2, 1- a] [ 2] benzazepi ne- 10- car boxam de,
13- cycl ohexyl- 3- net hoxy-6-[4-[ ( 3-

woreaobgt3#434 8- di azabi cycl o[ 3. 2. 1] oct - 8-yl ) car bonpdT/u32009/@42805

10

15

20

trahydro- 2H pyran-4-y1)-1H15pyrazol-5-y1] - N-[ (2- net hyl
propyl)suffonyTh 20 [ 40] ESI -MS me 810 (MF1').NWR
(500 MHz, CHLOROFORM D) ppm0.85 - 1.19 (m 8 H)
1.19- 1.51 (m 4 H 1. .62 (n1 1 FD 1.63 - 2.38
(m 12 H 2.39 - 2.80 .37 (m 6 H
3.37 - 3.65 (m 4 H 3.64 > FD 3.86 - 4.00
(m 3 H 4.02- 4.79 (m 2 Ny .¥Y3 (m 4 H
6.63 - 6.81 (m 1 H - 68 -9 NSHEET (RULE
26) 6.85 - 6.98 (M o10H) 7.05 .20 (m 1 H) 7.48 -
7.63 (m 2 H 7.85X« H 7.74 - 7.91 (m

1H 7.94 (d, J ?E%wz
7H I ndolo[ 2, 1- a] [ 2] benzazgj 5
-cycl ohexy1-3 -nethoxy-N- [ (2-\ 5ne ylpropyl)sulfonyl]
-6- [1-(tetrahydro-2H pyran-4, [[(BRR5 5)-3 ,4,5
-trinmethyl - 1-piperazinyl]car ] -1H pyrazol -5 -yI]
- [00141] ESI-M5 me 812 ( ). NMR (500 MHz,
Cl'f W ORl- @raz@lepépfﬂrt;ox?}?c acidl 5%?3-&3161011&3:'1:%-11%&%1%-1@-

65 -
Ohgth}ﬂetma)sulfﬁyﬂﬁm(miparhonyﬂ 731 Ihﬂolo [23- zGB engazepitdp-yB- 17((3—

e g gt g g ot e i 4 By
( Sand HAMU @1.8%ng, 6.2 1Pmbuid) addekiho the fction/ Tﬁg’reﬁéﬂon fvatla gecf’5
- 7.80 (m 2 I% 7.91 (d, J=8.55 Hz, 1 H) 7.97 S.f
( mnddr apytr@eb@mospherz@ng stirred aHpom temperature for Thr,. DMAP (62 0
- e 0aRERy g pR ) i REBERE S Dy RS e B

i Cy@dlla@ab{cgclgB:Q]l'T&I@Jne aﬂlyilrbclﬁorﬁfe thd, 0281 mmol). The reaction
- (tetrahydro- 2H pyran- 4-y1) - 1Hpyr azol - 5-yl] -3

- rretsieepppd Madef ¢ Ritrogaatatnydsplrengpanid)sgued ab ngon] temp SUBSTOIMGTE.

SHEET (RULE 26).. .[00142] .ESl.-MS m e 810 (MHH) . NVR
o P s St eyt g st M ysep
1 ela%‘loy%}g@ﬂSCOT\/EﬁYl‘oP S(ﬁ“gavare 13teﬂf§ceﬂ With @ Si) - IZ)A]c%ntrcale5:BIL

2.80 - 3.68 (m H? 69 - 3.85 (m H)
1@@ a(ug)salm)lﬁ)anle&Q 104. fm@th l@tqr-b The 1g8-tion wagdifutad tq 21a)

( rﬂ&/lﬁ}f ﬁj)nlzréle gnd purlﬁgcl? using aQVaters Sur%'lrg p}ep %1 lg'bBB %&M lgmm X

7 Hobﬁdlcdomﬁrzl, ahd ﬂﬂoh@dr&?@ﬁ%@w AMUVay i axantrdea déke&torCycC
| ohex met hox 8- net hyl-3, 8-di azabi cyc.

| oqug¥engthp}‘ 2w, hey:lu)l@n ggn@mﬁgq gmployed a flow rate of 25 mL / min

é;‘{%ﬁ S/{ﬂoflvg'rnﬂf @%E@P so‘iv%il B&t W )éolven A qog‘g“]solverlt %2 e
gradlent time of 20 minutes with a run time of 20 minutes using %A= 10%
acctonitrile, 90% water, 0.1% TFA %B= 90% acetonitrile, 10% water, 0.1% TFA
solvent system. The product peak appears to be rotomeric with splitting and
broadening, retention time is 6.18 to 7.33 minutes. Remove volatiles for product
fractions in vacuo using a SPEED VAC® with heat on low setting. The title
compound (61.9mg) was isolated as a amorphous yellow solid trifluoroacetic acid

salt.
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10 [00143]ESI-MS mfe 810 (MH). 1HNMR (500 Mz,
CHLOROFORM D) 6 ppm 1.05 - 1.20 (m 7 H 1.20 - 1.63

W@ Pgo9B3HF4 1. 65 - 2.13 (m 9 H) 2.28 - 2.68 (mPGI/B§2009/042805

10

15

20

2.81 - 2.97 (m 2 H 3.02 - 3.31 (m 4 H 3.36 - 3.64
M 4 H) 3.69 - 4.31 10 4.57 - 4

500045 15 MR (00 Ol ARDRIRNITED Spomy |6 9 e, T4 17

(7%]9,% fm)ﬁ 1—?196&1(@6’6 %13 E%Z? gqsf}@ 74011{{'% _H() '1{1§53 2% (dh: ) 2.47 (8P

H)2.66-3.16 (m,4 H) 3.49 (5, 3 H) 3.85 (s, 3H) 3.94 (s, L H) 4.39 (s, 2H) 4.91 (5, 2
H) 6.86 (s, 2 H) 6.94 - 7.19 (m, 2 H) 7.29 - 7.49 (m, 2 H) 7.64 - 8.13 (m, 3 H) 8.29 (s,
1 H).

[00105] LC-MS retention time 1.26 min;800m/z (MH-). LC data was recorded on
a Shimadzu LC-10AS liquid chromatograph equipped with a PHENOMENEX® Luna
10u C18 3.0x50mm column using a SPD-10AV UV-Vis detector at a detector wave
length of 220nM. The elution conditions employed a flow rate of 5 ml/min, a
gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent B, a
gradient time of 3 min, a hold time of 1 min, and an analysis time of 4 min where
solvent A was 5% acetonitrile / 95% H,0O / 10 mM ammonium acetate and solvent B
was 5% H>0 / 95% acetonitrile / 10 mM ammonium acetate. MS data was

determined using a MICROMASS® Platform for LC in electrospray mode.

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 13-cyclohexyl-3-methoxy-6-[4-
[[(2S)-2-(methoxymethyl)-4-morpholinyl]carbonyl]-1-(3-methyl-4-pyridinyl)- 1 H-
pyrazol-5-y1]-N-[(1-methylethyl)sulfonyl]-

[00106] 1H-Pyrazole-4-carboxylic acid, 5-[ 13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2, 1-a][2 ]benzazepin-6-y1]-1-(3-
methyl-4-pyridinyl)- *HCI (65.0 mg, 0.089 mmol) was dissolved in DMF (890 uL)
and HATU (77 mg, 0.203 mmol) added to the reaction. The reaction was capped

under a nitrogen atmosphere and stirred at room temperature for 2hr. DMAP (49.4
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[00144] A reaction m xture of cycl obutanone (7.01 g,
100 mmol ) and tert-butyl hydrazi necarboxylate (13.22

W@200908748001 ) in hexane (100 nl) was heated UNBET/US2009/042805

10

15

20

25

30

reflux for 2 hours. After cooling down, a precipitate

was formed and col | ect ed 2 thentrltur

wi P 0i48% av?é@gfteé toyhg re&ﬁwnﬁ@f%rﬁg%{ H15 apAine 1ageRyi @g

Y S ARaALAR P 421 VAVl Thmgion v

nmapped 'ﬂﬁdeiﬁ a Ybtrppel alh)msp]iﬁb AR ti(rBOR rddiz tenﬁbﬂaﬁiﬁ@%@%d@n%
2.75.- 2.84 (m

DR i gt Bogcoih o g & S b ik promehied

R E

S @) SR chyfBRyTISCoLaRA s sofOre nBSTLIE

i GLE 0 cambrobloy) SIE-184iadtosadapldr and ERAC-10 A hractioh-cdHecfoet Hlexyc

arb anyl)-1H pyrazol -5- . =13 -cy. ohexyl-3
rfE*’cCH@iXY?lS d 1fteﬁ¥0 ﬁlh@fw%e%w I@&%ﬁeﬁl WEpe4o) atys Spjpfire Prep

st KIS, A Blitn %Iﬁlﬁ C(%gmm&nd rﬁghlt%pedrl@i% 3 SPB-10AV UV-Vis

tetrahydrofuran was added to tert-

2- dc;pcﬂooh utdyiectdexmaavhwilgﬁnzqf A2 bTi)c;plhmoe cqrmltbngemﬁom a flow

tion m
e bRl i wh b iuiata’ b rdvebha Barshertad
0 blt()@%r?;ﬁg’elﬁ% Q%ﬁhﬁ@t‘ﬂrﬂé Jred hﬁiﬁitéﬁmﬁﬁ fiPtide 0520%31nﬁ@@ﬁs1ng

64.2 %yield). It 10was used in the next step wthout
f Uhhh elﬁ)‘pruoﬁmrda@D%iwatc{rm)MG]FAl ‘Ba I caceweitrae, tl Qbevater,

dl bR s RN Bt SR S g0 downusy Reaone

?)%Tamé‘s ng&%de&%aa-ﬁon@},{ v RARERASPERD-VAC® 4B Xy bRt Ry

mol ) was di ssol ved in ethanol (20 ni)
SGl}'log oHuEttyle legip@umnil (6. 2026 Wamyolagd a0n amrubhougyadlow solid
tr| %g %rﬁ(" 426 nL, 10.23 15 nmol) were added.
?Oé (1% g(ture was then heated at 160C under
m smwveﬁq\mﬁl(ioom£ QHIDRUBFORNIID) Vel (Rt i9e(§n Ve & 32
evaporat ed and the residue was triturated wt
acdtdr(im 2 H) é.5a0d, &2 8% @3olps 6d1) 1D9ED.87Am| 2 ght. 8&e]2 1D(n, 4

O e
R [ = ;

20 TS B oo D Gy | AR b LA e
br(m, 1 Hiyp.68 (F 9= L532H942 HOr.411 699 (8, 08) 696 (31 H) 785 ORI, /=8.70,

4 0 m1$m451d?8§5é80241{)(7rﬁ% 1'?1)1?% 72923%1 ?ﬁ%f@%ﬁi)

6@@) qH)] .44 Hz, 1 H) 7.06 (dd, J=8.70, 2.59 Hz,
(5 J=8.55 Hz, 1 H) 7.64 (d, J855Hz 1H)
7 [0@0615 LIJ -MfS riteigion (ﬂdl,e 113815 40542/7z (MHH) LT @6 o ,recmrdleu on

25 i VRS T RS ook S e AL RBL S L
SR dlgb@wﬂmﬂ cOl{uﬁﬁ tim%J hsm B0 2PYA)-viideRYbeE @ldetect ! dave

-cyc | ohexy oxy- [00147] To a sol ution of
7 Hlengjﬂd@l 280\ 1qu e{lmtjona@mzdatzcelp employal-adlombrate il b onl/andia, @,

6-] 1z 0 0 . 0 0

cé{}%q‘ec%&’? 9% olvartnbi e sPERG 19 9% spleSht &7 PO sghygnt Bgd ey c
| OéFﬁfféﬁltn%e BES ABXY hold dimd of ﬂhl'if?ﬁﬁﬁ’z{n%‘h ils @88 614 - Wik,
1.478 mmol) in CICH2CHC1 (10 ni), TFA (5 ni, 64.9
nrrolvintwWawasaiel eagtonirhle / P¥ach om0 mMnrumemumgc@;fttq: andesdlvent B

e PR S nids B BRI 50 RERE RFRRREASC o

V QfeRtrhinEEusR M RVRINIA SS R B ladBimhh for 800n b1IB@rok 8} AU, Was
dried under vacuumto give a brownish 10solid as title

compound (0.97 g, 1.673 mol_, 113 %yield). It still
cont ai ned sone TFA. It was~ géd in the next step

wi t hout further purification. M5 mz 580(MVH Retention
time : 3.263 mn. (acid). 1H NWVR (500 MHz, MeOD) 6 ppm
1.07 - 2.23 (m 18SUBSPITROE SHEBT,(RULE)26). 84 -2.97 (m
1 H 3.79- 3.93(m 4H 4.15 -4.38 (m br, 2 H 4.58
- 467(m 1H) 4.94 - 5,03 (m 1 H) 6.80 (s, 1 H

— g — - P —— L



157.15 (dd, J=8.54, 2.75 Hz, 1 H) 7.57 (d, J=8.55 Hz,
1 H 7.67 (dd, J=8.55, 1.22 Hz, 1 H 7.83 (s, 1 H)
w(Qo288/1§1d54 J=8.55 Hz, 1 H) 7.93 (s, 1 H). PCT/US2009/042805
1H Pyrazol e- 4- carboxyl i c acid,
1-cycl obutyl-5-[13-cycl ohexyl- 3-nmet hoxy-10-[[[ ( 2-
met hyl propyl )sul fonyl] am no] c¢ arb onyl] -7Hindolo
2 | e6-14-(3 F2dioxa-9-
L JBhéllnlﬂl_i_l L}% N %E%@Z%%@%Eﬁ& aézs’lﬂoxamﬁtemé cy QRS EE-[4-3 F2dioxa-9
2@@9116;/315%34111@% ws&%gﬂﬂnzsbﬁemﬂeﬂmmﬁxyl)dbépzlrmztol-ﬁwl]éﬁ
TH i doI 0 a epi ne- 10- car boxyl i c aci d,
G-TQ_E )N:E(i }V]i )ﬁ‘ggﬁgliycar bony1) - 1H pyrazol -5 -yl ]
-13 -cyc | ohexyl-3 -neth (480 ng, 0.828 mmol) in
tetrahydrofuran (20 niL), I (201 ng,, 1.242 mol) was
added. The reaction m X fleat ed at 60C for one
hour. Then it was cool e yl propane- 1
-sul fonam de (341 ny, 2.484 .' an DBU (0.250 ni,
1. 656 Mol ) were ad ,ﬁdo The [ xture was then
heated at 60C for % The reatlon m xture was
guenched with 1 NS exiracted with ethyl
acetate (2X50 nL)| ThHe o yer §_were conbi ned,
washed with IN HCL sol uti off, ddried(l\/gSO4).
Evaporati on of solvents gave range thick oil as
crude 10product. It was then urated with
5 acetonitrile and hexanes. A | i‘g yel | ow solid was
I te
£ A008] oo OhEReBR e & acbl S SRR Rl
IO%étﬁylﬁﬁylﬁﬁ{lfdﬁ&ﬁﬂmnb‘]&r&r@ql?‘HIﬁidM§ 2NGa Qﬁﬁ%&r@@ﬁ 1HA-@s
sol vent 'system Fractions were cof ecte and
c ondtleprtdriatididy -0 FRTL @ tmg, Of@ﬁln@wl)s‘mtﬂ difselged inOME (916 plL)
co 1. Tat al i ound was 4
e 8 b Ol By TP e Vi 6 . TRERSHEP o Bprid: °
10 3.yA8& arﬂltl‘bgélbﬁﬁioﬁ)herehhﬂ NMBd @HQOm ermmﬁ?ﬁ@ g@ 1
ppm 1. 03 - m 24 2.28 - 42 (m
( sne. 9377 gpn}qj) vgasg ded tpthg geaqtmn falloed gy e apugne rgaggntgiﬂ |d|pxa-
; 9 -
(ot bgpeiort bt nforidhgle i . oo donily. Sk gzl
breappled hdd a @Rrobsn atﬂ)os*ﬂher@ a&i‘ls‘uﬁ@d atteodn fefhpbiaturclovel) wook il
(dd, J=8.55, 2.44 Hz, 1 H 7.37 (dd, J=8.55, 1.22 Hz,
1 (Ogmy. 7 h@srzaqt@n appegrog Betpypgengousiandraz,CNIS assay efjtherregmiop g
15 1 ﬁ%ga&ed anllnco ete rgactlorf S'PIA'EU H)é) n§g,£661 8£1 %fmosl') vws ‘added and the
1-16366bi10WEK o eﬁuhd&a‘ﬁﬁt‘o@ﬂ@ﬁﬁ&s’bh@%ﬁﬁidﬁ@é&’ atkQorh kel{pdrature for
met hyl et hyl ) sul f onyl ] am no] carbhég/l] 7H i ndol o 2 1- a]][
2] Mbitz Abeisnaiiop wpg yeain astapigd Uspd LNy and thrghydrag)
Sd‘ég ct SBH%EK?SAmng material was observed. DMF (100ul) was added to the
reaction followed by 3,7-dioxa-9-azabicyclo[3.3.1]nonane hydrochloride (16.4 mg,
20 0.099 mmol) then DMAP (14.6 mg, 0.120 mmol). The reaction was capped under a

nitrogen atmosphere and stirred at room temperature for 42hrs. The product was
purified on a Shimadzu high pressure liquid chromatography system employing
DISCOVERY VP® software interfaced with a SCL-10A controller, SIL-10A
autosampler and FRC-10A fraction collector. The reaction was diluted to 4ml with

25  acetonitrile and a few drops of water were added to completely solubilize the mixture.
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WO 2009/ 137454PCT/ US2009/ 042805 [ 00149] To a sol ution
of 7H i ndol o[ 2, 1-a] [ 2] benzazepi ne- 10- car boxylic acid,

W®2(409437454 PCT/US2009/042805

10

15

20

25

cycl obutyl-4- (ethoxycarbonyl) 1FprrazoI 5-y1]-13-cycl
ohexyl- 3- net hoxy

t etheZEgRToY 1%Weszf§it d)ﬂ'f%@ﬁ Q%M ﬁﬁmgelﬁlfz&zn%%ﬁt? Sqlation
aots’a%%unﬂ s we{taps T Hggc\ﬂ@élsbeﬁm%lﬁﬁq x%g;.n Ronfpe

hour en | was co ed Propane- 2-s onam de

( 306 nmgitordd vk ariPh- )Oﬁd\hUVDBUdét@ctﬁﬁf)a ddtectdk waS6lengrb b

vver added., The reacti on m t hen heat ed .at
G0N The R ondeiiens FRRIOHGIaH sefeui 85 > W/ Tl e 8IREGAt of

W' a‘o*’% b HGL/ ?6% Wi AMB &6, @&%én%t/%oo)/\ﬂs&lﬂen%hé/ Jgra&l&%ﬁfe &f

X50 ). The organic |layers were conbined,~washed
VVI ZOhmmNed-ﬁlh soh tiicof 20 mmufee uangl’odr-i 16%h a(cMglﬁ(ﬁd@ 90% water,

sol ve ave a e thick oil

%ﬁ%gédgﬁc%@afﬂamé% 19dxitct0 Po R selVl pptem. Remove
acs%fvglﬁ' vto[a't1le§ fr@ﬁ%r&ﬁl‘@fﬁ@@ons y MCMSH%@P@QW Babk @n Yi@&um
col | ect ed S qui et pure . The filtrate
f riom satboy: eThmasle cmnpxmnd fﬁtémg) a/amllscblhted usesandmlélouaﬁllow solid
purbfl ed b Pre HPLC col um usi ng CH3CN- H20- TFA as
sdlegpace Fr actions were col |l ected and
C ra f Solsi ( T I
LU H?WFE”?&E%%‘& AU GUT P 5, T i1 22
m -2 B8E( MH) )51 16, RS} 6.85hH¢, i6rkD 1:732.1862mn? H) | 69;a309;gm 4

SR 2 L o R S ) 15388 5 0 Sty 26 )
.34‘?“9747@(%% 4 Q7 080s Bz Dy dtta 4492 LDV HPES7 & T 4860
( . 990mR 2 75 718 (ddL /48 707 2.68 HeddH) T3B- B8) (n2 378 7HS (s, 1 FHi)7.83

oy itre LI (BTs iy Tl bedpal W2, 55 16, 1 1y
20[301%@] (g,c- sk ntfbhl'n%érlaj%%lﬁ 8@3%{?\@%' Le d@ﬁ'vxgl recorded
1-cycl obutyl- 5- f 13- cycl ohexy1-3- met hoxy- 10-

rmmra}ﬂhpnacoipg/ LYSIOAS élqyld]chmmatogmplr Bpippt] willHa PHHNDN[EZ\IHX@]

Al %@@gw@ AR e SRO AT LT R gt
c yv?alv@ 'Ib‘ﬁg 4 of §’Zdﬁ§/f hﬂfé%lu%@n £c[nﬁift1%nsn§ﬁﬂ‘we@ﬁ ‘EQ\XI'N)@ b‘i* § ﬁ‘mﬁﬂn], am

i no] car bonyl ] - 7Hi ndol o] 2, benzazepi n-
etgnydienestt 0%(s8Bbnt Ay, O%)s@ﬁ:ilt Brmm(l)% solment A7400% Sb]lmTBTéUT E

SHEET RUL r.ah of ur a 10. Q0. nL
iRt Boa e i, o hd BRRLET Py Ao A O Aot prhere
b SO o0 HARRIOA 11,380 ARG ARG e A8t B

stirred at 4 days. The reaction m xture was
cmé%t Iﬂzﬁ /élﬁ‘Vaacemltralndl(l ind angséndueacstiss. M ditd wesd wi t h

HCl S t I was col |l ected as
el Rt oSSk bRt T SedBRagmafs) Ve
mz 671(MH ), Retention tinme : 1.535 mn.(basic). 1H
NVR (500 MHz, MeOD) 6 ppm 1.12 (t, J=6.71 Hz, 6 H)

1. I57Chchog {isonSpHyungz  ngiiog ] (Lmegh el agidingd:60-

'(_lrzgxa% angic%fcg)é 3. 13]11@183 e/%?n}bgfny'_bl_?%%gggolﬁd}%%ﬂ% l"ﬂ%()]fﬂ%‘b 1. 5 02

%l[gfbeﬁi&eplneﬁ)o -@rBRarkige 1 H 7.12 (d, J=2.75 Hz,
70, 2.59 Hz, 1 H) 7.58 - 7.64 (m 2H)

790(d J=1.22 10Hz, 1H) 7.94 - 7.99 (m 2 H).

1H Pyrazol e- 4-car boxyl ic acid, 1 -cyclobutyl-5 -[13
-cycl ohexyl-3 -nethoxy-10- [[ [(1 -

met hyl et hyl )sul fonyl] am no] ¢ arb onyl]-7Hindo |Io
[2,1-a] [2 ]b enzazepin-6-yl]- 15[00151] To a sol ution
of 1H pyrazol e-4-carboxylic id d, 1-cyclobutyl-5-[13-
cycl ohexyl- 3- met hoxy-10-[| ['é et hyl et hyl ) sul f onyl ] am
no] car bonyl] - 7Hi ndol o[ 2, 1- a] [ 2] benzazepi n- 6-y1] -,
ethyl ester (350 ng, 0.511 mmol) in tetrahydrofuran
(10.00 nlL) and et HUBSTITUTE'SHEETNRUbE 26h hydr oxi de
(4.09 nL, 4.09 mmol ) solution was added. The reaction
m xture was stirred at RT for 3 days. 20 The reaction



25H) 7.12 (d, J=2.75 Hz, 1 H) 7.18 (dd, J=8.54, 2.75
Hz, 1 H 7.58 -7.65 (m 2 H 7.90 (s, 1 H 7.94 - 7.99

W@ 290923 Hp4 -75 - SUBSTI TUTE SHEET (RULE 26) PCT/US2009/042805

7H 1 ndol o[ 2, 1-a] [ 2] benzazepi ne- 10- car boxam de, 6-
[1-cycl obutyl-4- [(3 -ne | -3, 8- diazabicyc lo [3
.2.1] oct-8-yl)c arbonyl ]\t 1H pyrazol-5 -yl] -13 -cyc
| ohexyl1l-3 -nethoxy-N (&~ thyI--mpyI sul fonyl1] -

5[ 00152] To a solution of 1 A ar boxylic
acid, 1-cycl obutyl1-5-]13-

cycl ohexyl- 3- met hoxy- 19- 111 (2-

i no] car bony1] - 7FLClnHoIo[2 1- 3
ng, 0.045 mmol) '

N
pt hyl p pyl)sulfonyl]am
[\Tbenzazepln 6-y1]-(30
P (21. 54 ng, 0.067
nmol ) and DI PEA ( 039 dﬂere added. The
reaction m xture was Stirne 15 m n. Then
3-met hyl -3, 8- 10di azabi cycl o[ 3> 1]octane 2HC1 (13. 36
ﬁ G
\ ' A

ng, 0.067 mmol) was added. Tht )| ution was stirred at
RT for overnight. The reactio xture was then

Sl el i st o Reehba - 01

CORGRMNhA }sﬁl@onyﬂﬂﬁiﬁo Saiga J%ﬂaloqzqf %ﬁﬂz%g—y 16

yel I ow sol1d was obtainéd as title conpoun
S ahetth}(l A&ry8dimgl)- "HOID. mmmo 09D Gnriol Yovasi dsmlsoi)/ed IVBM5(888 pL)

5 7776% 87 % e if gbiplamo aé@d (tqjt%e %ﬁ?léloyl thlé 193%%{.00 )\vaglca@EHVR
2un§§ a(rfﬁo&gﬁ)atﬁ%sp%el%‘ﬁn& Stirrel rat ro@m @mp%ra?ée for §h10 %I\(LEIP (ﬁ SH)
4 r@g[, 0425 rrmal)(wns addelél)to the @E(act(@l folﬂovxfd}l bY ﬂmamérfc reagelhﬂ) 3 Gfxa29:

( Sazét&cyﬁgo[gé b]@ottage h)%z %@%@E@dng, 95@(? %ﬂz Tﬁﬁ_r}_e%ﬁtlon »gs
7Rapid ‘ﬂh&%{r 4 nih’o@&n Jn%])sl@ﬁa@ AT atlf@)orﬁ %@%ﬁ?@ (%f w&e‘kEnd

1-cycl obut yl- I oxa- 9- azabicycl o
10 nd651@s) ¥ h@pradttwwys]l)lmﬁbd pya Sinmhdzs h4g§n|p]fess1r[@hqln@/c

AR SR Do ER RO R g i ot

1@y IRz ngoter CAL RO X WlioSandfdrdnd ARCY GA Aastior bofkeelot 3The
cycl ohexy1- 3- met hoxy- 10- [ [[ ( 2- met hyl propyl ) sul f onyl ] am

i rredcoen wardiujed T miduithofegtonitrdd fiRl] e ficdausegiarVgery Spnfir¢ B@p

0P EoHT Bl BWERT po g ion 6red s g7y 1987 wv-vi

15 adgedor amaiefea@lcm\@me i up@MVaBheShitioh 86hdatonSomfl&Fed 4 Flow
mn. Then 3, 7-di oxa- azablcyclo£3 3. 1] nonane (8.66

myate of z)smme )a gmhenadﬁfé)&ﬁ) soth:et. A& 626 padvenihvBgo %%uselw@tﬂ Adt
Ngh s YR Es M n s R s OB il S s iemwenuing

adged. 107hRelRiBaE, 1007 Watert 01196 TRAS,LB-S YOI ue@Enifilé, 106 ehter
RT for 10 2 days. The reaction mxture was then

puki% T4 splycrppystem. Hiztaptiomtimerpl mgdungwmwimwlwm as
20 SolI VO%lql%utcgt ét r%ron Vlzoﬁa%%lggg WPREQ ? P acltlgr(l: znevlyﬁuo usmékg gED

concen Unaer UeHT GV e!

yevAOwssi@hilgly Was THtak 0@apcad {381ne) GeNpsluedlas(alafofy idts
0.032 mmol, 78 %yield). M5 ink 780(MH), Retention

t i el setidgnuonencicisidisel. ' HIEYRNMRUUSOBhiREShaBODYico!

D rdhobon Wyt boebho it el 575" (o7

J386119p M NMR kD00 MHz, CHLOROFORM-D) 8ppm1 12-1.30 (m, 1 H) 1.29
25 - 1.67(m, 11 H) 1.79 (s, 4 H) 1.86 - 2.13 (m, 5 H) 2.41 (d, /~16.48 Hz, 4 H) 2.77 -
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5.00 (d, J=14.04 Hz, 1
J=2.44 Hz, 1 H) 7.21 (
W62®5/1$m42 H) 7.78 (s,
J=8.24 He,
éozg@@gmggtlyisﬂﬂ e e G R aRa 10, $AT PR 90 1z, 06
tr h | r 1
cyIJ(I: 1&4}1/019](%,0 ?ns Egzymléll?% alﬁpﬁ%dh]@flpjr:%%g 6}4% Pgn%qsg?
52 1UBETIGTISTE, BIHEEm ¢ RULEn260) 7] DB, Tona 8 A eimn

yscm@{bya@%m% sLi i B0 s ey el A W
S e b %@tﬁq%k%%%?%lﬁ@@?%%ﬁé PRl s tecoreel?
0. @GS himak) L@ri@AlIl@EAchl@m@@grapthquﬁsz(QvﬂqtlnmrﬁHEN@MEéJEX®

SEMTE SRR R T
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J=8.55 Hz, 1 H).
7H 1 ndol o[ 2,1-a] [ 2] benzazepi ne- 10- car boxam de,
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length of 220nM. The elution conditions employed a flow rate of 5 ml/min, a
gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent B, a
gradient time of 3 min, a hold time of 1 min, and an analysis time of 4 min where
solvent A was 5% acetonitrile / 95% H,O / 10 mM ammonium acetate and solvent B

30 was 5% H>0O / 95% acetonitrile / 10 mM ammonium acetate. MS data was
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10 for overnight. A yellow solid was obtained as title
conpound (26.9 ng, 0.035 mmol, 78 %yield). M5 nmz
wOo OB HF4 Retention tine : 2.270 mn. (basic) . PAFUBIBY/042805
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80% solvent A / 20% solvent B to 0% solvent A / 100% solvent B, a gradient time of

20 minutes with a run time of 20 minutes using %A= 10% acetonitrile, 90% water,
0.1% TFA %B= 90% acetonitrile, 10% water, 0.1% TFA solvent system.
[00120] Two 2 ml injection were performed for purification. Retention time of

25  product was 6.0min. Remove volatiles from the product fractions in vacuo using a
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- 82 - SUBSTI TUTE SHEET (RULE 26) was stirred at RT
for overnight. The reaction m xture was then purified
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10i ndol o[ 2, 1-a] [ 2] benzazepi n-6-y1]- (30 ngy, 0.046

mol) in DVSO (1 nL), TBTU (22.00 ng, 0.069 mmvol) and
WORMRA3TOL 040 ni, 0.228 mmol) were added. The PEHUS$10091042805

m xture was stirred at RT for 15 min. Then
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(25 SRR Y erioay PP T R g ety 37 At 103
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SUBS}H TUTE SHEET SRUL
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S/
c;}ﬁyggjr?egﬁg@zﬁé‘x}ﬁé%ﬁ 160981 kY hyi et hyt ) sul f onyl ] ani
no] car bonyl] - 7Hi ndol o[ 2, 1- a] [ 2] benzazepi n-6-y1]- (30
ng, 0.046 nmol) in DVMSO (1 nlL), TBTU 5 (22.00 ng,
0. 069 mmol )and DI PEA (0. 040 , 0.228 mmol) were
added. The reaction mxture>has stirred at RT for 15

ﬁf

m n. Then (1S, 4S)-2-ethyl-2,5-

di azabi cycl o[ 2. 2. 1] hept ane, TFA (24.27 ng, 0.069 mmol)
was added. The solSUBIRHITREE SHEETRULE 26 for 3 hr.
The reaction mxture was then purified by Prep. HPLC
col um using CH3CN- H20- TFA as sol vent system
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[00168] M5 nmfz 763(MFF), Retention tine : 1.883
mn. (basic). [00169] 1F1 NWR (500 MHz, MeOD) 6 ppm

(m 14H) 5 01 -5.11 (m 1 H) 6.84 (s, 1 H 7.03 - 7.11
19 (dd, J=8.55, 2.44 Hz, 1 7.59 (d,

J ﬁhﬂléél HzLC HSygtenion gime 196.%91211;(%5 nyz @WH%HQQ dptg way regorded
LC-1 h t h equi
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yrazo e-4-carboxylic acid, 1-cyclobutyl-5-
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el R M TR T s iy e e
0.,08% /J"w ) 398 DloRife ( ) AfCanifhonith gc%%temmé Jat)V5:E
added reaction mxture was stirred at RT for 15
mi determiinedusmgragVisIR OMAB SR QTatfiogy fop LOGD elaetmkrayvmsdeadded.
The solution was stirred at RT for 3 hr. The reaction
m'xture was then purified by Prep. HPLC col um using
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oVethoiygirbonyA-11Qctsaby drod/gytandt-yia s Hoptaad e ]-denethoky-el, 1-
coppound, (,27.4 nmg, 0.038 mmol, 83 %yield). M5 nz
7ZE¥WF£§tP§II$§tFrent| on time : 1.937 min. (basic). NVR (500
MHz, MeOD) 6 ppm 1.21 - 2.70 (m 22 H) 2.90 - 3.38 (m
9 H 3.91 -4,0n(m 4 H 4.49 - 4.61 (m br, 1L H 4 64

(d, J=15.26 1 H 5.02 (d .4:14 65

(s, 1 H 73 GQE J=2. 44 Hidé; 138

25&; » 75&.Hﬁ6 7%(301 ) 7.87

1 H M98 (d, J=8.55 Hz, .

bpaa benzazep| ne- 10- c?@o @

— [[cis-2,6- dinethyl

]car bonyl] - 1H pyrazol - 5-y1]- 13

- cycl ohex - met hoxy- N (1- net hyl et hyl ) sul f

0 OH - SUBSTI TUTE SHEET ( RULE 26)
[00126] TEA (0.136 mL, 0.979 mmol) and (tetrahydro-2H-pyran-4-yl)hydrazine,

4m)|phoI|

HCI (49.8 mg, 0.326 mmol) were added sequentially to a mixture of starting
compound (200 mg, 0.326 mmol) in EtOH (1 mL) and 1,4-dioxane (0.25 mL) in
microwave process tube. The resulting suspension was heated at 160 °C for 60 min.
The reaction was monitored by LC/MS. The crude was diluted with EtOAc and
washed with H,O. The aq. layer was extracted with EtOAc (20 mL x2) and the
combined organic layer was washed with brine and dried over Na,SO4. Concentrated
and the residue was purified via BIOTAGE® (4:1 Hex/EtOAc; 25+M column) to
afford the title compound as light yellow solid (0.56g, 86%). ESI-MS m/e 666 (MH").
'"H NMR (500 MHz, CHLOROFORM-D) & ppm 1.20 - 1.86 (m, 24 H) 1.91 - 2.15 (m,
2H)2.75-2.94 (m,2 H)3.14 - 3.25 (m, 1 H) 3.28 - 3.39 (m, 1 H) 3.70 - 3.80 (m, 1
H) 3.88 - 3.94 (m, 3 H) 4.12 (q, /=7.02 Hz, 1 H) 4.31 (d, /=4.58 Hz, 2 H) 4.70 (d,

-59 .
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WD 2009/ 137454PCT/ US2009/ 042805 1001711To a sol ution
of 1H pyrazol e-4-carboxylic acid, 1-cyclobutyl-5-[13-
W@ ywbobmzRy 1- 3- met hoxy- 10-[ [ [ ( 1- net hyl et hyl ) sul PCFIyE3oani42805
no] car bony1] - 7Hi ndol o[ 2, 1- a] [ 2] benzazepi n-6-y1]- (30
ny . 046 mmol ). in O (1 nbL), TBTU (22,00 .. 0.069
1 Gk PR @648 O 1T GmilT) ¢ Gite At | Hhe
SIARGHY, 908 7 %L41TE, (d, el i, K 0% 89 1BAGD |
o T e M 3 L Bl T R 3G T 30
addet?7 -t (sl bl 764 (swasl)stirred at RT for 3 hr. The
reaction m xture was then purified by Prep. HPLC
col um usi ng CH3CN- H20- TFA as sol vent system
5 Fractiiops, v GRlbsed B FORGE M. LRI Rger SPEED
VAC( rn) ?%ﬁ \A%E/fe}? ni éhlﬁ A §/e "ow sol i d y\%/as )(())gt gi ned as
t i (tthexycarhproyl)nid(t¢tBBy df oA py@anoil)-idhply razd 6-8 B 3 Sheshiosy-d) .
M5 mz 752(ML ), Retention time : 2.125 m ny(basic).

1H NMR (500 D) 6 gpm@47 -2 77 (m 89
- 3.02 % 1D- 3F2—€m 5 H 0% -\%@6@1 5
H 4. 3% Hz, 1K) 8.00 (d, J K1 H)
7.03 (s, 1 H_ T\14 (d, J=I.83 F&, 1 A,

J=8.&5, 7.58 - 7.64H0 s, 1
H) pg 'V'%d, J=8.55 Hz, A OMe
7TH1n , 2] benzazepi ne- 10- car boxary -
[ 1- cycl obut A- [(8-methyl -3, 8- diazabic o[3
.2.1] oct-3 )c arbonyl] -1H pyrazol-5 - 13 -cyc

| ohexy1-3 -nmethoxy-N (1-nethyl ethyl)sul fonyI]-
2000Q1[ 2 ThE € HaCls 010uth i )anluabn dfH yndalodl, ba Y2 barzipepiyt-il €

o e e Bl Ry (<TToRHRRBTS | Jecro S pyran- 1)

onyil . 7H adalo a2k
10 O D98, Ol LELRCATRE G 0: 0 Lk P es
madtlddarfh BIEA04 @ Qindriet it Q228 mbdr P hwdhe reactd@dvas The
reactio i xture was. stirred at RT for 1 in.. Then
s-wtﬂvﬁ bg],LﬁMésﬁlileaS?h’BlPtWé F%I[Og?cbl.nlvf"a@tt%@?r? thadile (13, 64
: irQnt i at
oo s TR ISR B M B (I O HIRRIODE M o)
PrizfdSOHMY) G ppm8812-- 1S9BETY HYTES SHEEm, (SRULEH42G) /=188 [HihH)
as solvent system Fractions were

i CH3CN- H20-
15 od P B M0 8o s P ) et YRR TABC By o | )
. Jhoddd . |
OvRI o 4 SIS 1 ) VBN ORSERE0. P B SD 713

salif /=2 NBHz ZHYB3L (ddf 28,55 Red4elit, i1 G 7t94me. &2 (&, DAB7.90 (d,
mn, (Sbasi cal. 1H NMVR %50? MHz, MeOD) 6 ppm 1.18 - 2.33
5EP-5 25z Hp7-By(s(KH) §PT (511 Hy- 2. 71 - 3.58 (m 10 H)
3.84 -4.05 (m 5 H) 4.63 (d, J=14.35 Hz, 1 H) 4.94 -
5,02 (m 1 H 6.93 - 7.06 (s, br, 1 H 7.12 (s, 1 H
20 7. 121 Pyrelah]c-deBb&Glic &idt4-[Hzeyclohbyl-3-hhoxy-1068(1IEm 2 H)
7.81 (s, .1 .90 (s, 1 7.97 (d,. J=8.24 Hz, 1 H).
T nyﬁ%nm@%artawﬁ%%%le[&li-ﬂ@f%Z%e%%aQ% de,
6- =Y. Eo 7 Ml44- ~hydr oxy-3 -
ne(%e&]rﬁ%lllﬂ)é&%ﬁégg‘?%§§1)ﬁgt}{[y(3%te§ .1 ] oct-8-yl)c arbonyl]
-1H pyrazol -5 -yl] -13 -cyc | ohexyl-3 -
met hoxy- N-[ (1- net hyl et hyl ) sul fonyl]- OH [00173] To a
sol ution of 1H pyrazol e-4-carboxylic acid,
1-cycl obutyl-5-[13-
15cycl ohexyl- 3- met hoxy-10-[[[ (1- et hyl et hyl ) sul fonyl ] a
m no] car bonyl] - 7H i ndol o[ 2, 1- a] [ 2] benzazepi n- 6-y1] -
(30 ng, 0.046 nmol) in DVMSO (1 nmL), TBTU (29.3 ny,
0.091 mmol ) and DI PEA (0.040 nlL, 0.228 mmol) were
added. The reaction mxture s stirred at RT for 15
mm Then 3-net hyl-8- azabi 69 Fo[3.2.1] octan-3-o0l, HCl
(12.17 ng, 0.069 mmol) was added. The sol ution

SUBSTITUTE SHEET (RULE 26)



WERBONBHED- TFA as sol vent system Fracti ons weP@&I/US2009/042805

10

15

20

20 was stirred at RT for overnight. The reaction
m xture was then purified by Prep. HPLC col um using

col l ected and concentrated under SPEED VAC(r) for
overni ght. A yell ovM solid vvas obtal ned as title_,

conmpound (22. Boyg, 60.0 % yi el d§io] MS
778 (MH), Ret etT\n (\QJLEN n (basic). NVR 0
(5000 MHz, Ie0D) ~ 94\~ (m 340

- I_sz 8) 403@?@ -
B R " S

J763Hz, -763(m2|—|)778(s,
7.87 (s, J=8.55 He,

1304080 ﬁ[@ﬁﬁm@% [Ti e@@tfo%z SR Eﬁkﬁi%é%ﬁ‘éeﬁﬁ% 1 p

%’rc@@% &taglgit 1'33cy@%¥1é3{91§6' {4- (e%o%y&kﬂ@ﬁ}le(ﬁfrwhroeﬁf fyran-4-yl)-
131%Wamhéa§d]33r1@at2@y2()45(81ng . 738 tnimydl awasradyedZCDI (239 mg, 1. 476

S R R s R e R S
V37 g 9011y %ﬁndmnam @tm %th 2004 m(nlag Wik hdRMdr &G heated at

triethyl amne (0.264 ny,
O/®1°6 pf@rdﬂinhwdacaQn W@ Ihqzmtpmd Iblv bﬂﬂ‘d& Th}: seBBntrygs remaged and

o B eGSR ST b saP e i viE
920 A 189 BHAO B 1063 n U VENASO), UGS wEemoved i

resul ting sol ution was | ut ed hl orof orm (50 )
andgcuxand ghetcagle wias purition aun&&u@ampwcﬂﬂm Pl QBE ML/ water

Th I t. trated

1850 B RARER OBl RS O BTN OB b Df RS Gl 15
angih phedsg cdaer S BMBd%SIcSnd: MO0 &8t et toMenPR&SERbGRI by

i soneri %oducts Thi s crude ﬁroduct was purified by

r SPEESY toeafigrdethe tie compeung;as light eitowiiplid (ch 0 1ex 667). HBI-

TS el e’ Sﬂﬁ&ﬁf@bb”yhﬂ%%ﬂbh@ﬁbﬁﬁﬁﬁgﬁﬂﬁﬁégéO?ég?rh

| guid 23Qt, 9By 0nmE, Qo ARy Sk b@ mzecm pyi e P CPMBRY
VP(r) software interfaced with -10A controller,

SI29510W2 &0 8 34 afpdb ém, 23 FRCG. &50@(1 ﬂrHécSt%oﬁ 1@ 6l €81 660 -

(SRR PR AR BATEI B 785 i

I 0
Ml AR 73?%??[;?@ o406, M $0HeE-8uS| 'H&Ql 2] 5’?@%( AM)

V| s detec a detector wave | ength 20n
TheH 8 A Hzohl) T.PD0is] B58.4Tp8.61 6l L’;H)fl ow rat e of 25
mL / mll, a gradient of 25% solvent A/ 75% sol vent B
to - 90 - SUBSTI TUTE SHEET (RULE 26) 0% solvent A/
100¥pa@ioventarbbxyBc &iddL] emtycudhgglgfmell%xmmlﬂ[ @s with a
run time of 20 mnutes using %A= 10% acetonitrile, 90%
man@hyletlwllswﬁnvm%eﬂcgb@)@yac@f wdolo[2i IH (2] p02ezenin-61]1-10. 1%
TEA syst.e [00176] First eluting product is

tetrﬁl%lro ?/tépg[l)égﬂ benzazepi ne- 10- car boxyl i ¢ 5aci d,
13 cycl ohexyl-6-[ 1-cycl opropyl-4- (et hoxycarbonyl)-1Hp
yrazol -5-y1]-3- nethoxy-, 1,1-dinmethylethyl ester with
retention tinme of 12.5 mnutes with the m nor
conponent product being
7H i ndol o[ 2, 1- a] [ 2] benzazepi ne- 10- car boxylic acid, 13-
cycl ohexyl-6-[ 1-cycl opropyl-4- (et hoxycarbonyl)-1H pyra
zol -3-yl1]-3-nethoxy-, 1,1- dinmethylethyl ester with a
retention of 15.6 m nutes. 10

-6l -
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7H I ndol o[ 2, 1- a] [ 2] benzazepi ne- 10- car boxyl i c aci d,
13- cycl ohexyl-6-[ 1-cycl opropyl-

wa2(oetismzy/ car bonyl) - 1H pyrazol - 5- y1] - 3- met hoxyPCT/US2009/042805
1,1-dinethyl ethyl ester [00177] 1H NVR (500 MHz,
GiO%FO%Am 6 gpm0.00 (m 1H) 0.19 (m 1H 0.

1H) 0.98 (mo1Hf1.13~1.27 (m 1 H 1.30H0, [J
HzSH)lS-\%‘T@O( 3H 1.58 (s, 9

_Né%
, 3
y 1

1.84 (g 3 9 185 OO(mlH)l
H_2886(t, J=I1.75 He, 1Naa)4 5“
H) 12 % 2Rz, 2 71
H 697 (4 84 d, J244

, 2. X. 65 (d, J=8. 55 Hz,
7.88 (m 2 H) 1 H. [00178] LC VB @
tinme 3.99m n; / .
on a Shimdzu LC 10AS |iquid chromat ograph eqU|pped

wi [00128] PHEN@I@NEH@S))MLW | Hopyr2oB-43cagbos Oreractlo5-(irdn

e Bl SRR FURDu Sl SR Gyea s
f | 1@(1/&516 Qtl-ea bee&afdp{nn@ 0 1E{teqmgxafoem Bg‘fan Z@% %myv&f& (ﬁo/mg,

oso vent 0oso vent % sol venf B,
59 r(bfkﬂoemmoll wmddefd MPh(H\bS gl dnd feniesheke & r.fifor, ovalmtghaﬁf he

| ti
2 Rl T o Rl e oW G P s s ol PR s Ve s
satMewR bPvias. PRe lHa@ue/wa% 5 RESEANIEL DAL ﬁld/wai&dm%h brine (20

amoni um acetate. M5 data was determ ned using a
M rOREVA8ED i crerf a0 1. drhels@vent wes emomds;p vexyo tepd®rd the title

THE Aol oL 2, 1 81 2LbeneazeplngicLo; as ! 1 Ak oo
10 SCMHQ S HONGROIRATY)S ppht+. PYT BEOM, 32 W %I]l '4§EdT§L(h¢P(Hz 6 H) 1.91
1- di met hyl et hyl ester [00179] "1H

CHBCRGECRHD DR2 62, Qﬁ)fm]?«HB 18 -13.7286(n1, inH ) 2.3Kd, V=868 K1, 1 H)
J=7.17 . - 6 4 .

ol B2 f e 550 G g PPyt oo ) 1S fbll 110
SHEBT1(RYLEs B8)1 HI405 @, 1424 82, r HP6. PiL(s(MH) 4.960d, 3275 Hz,
(m 1T H 3.94 (s, 3 rf) 4.20 -4.30 (m 2 r& 4. 41" (d,

J=114) DI (e, J=3.70)2.39. 176 1 (11 7. 33:@c1d4Jf8455Hz 22 HzH) HB7.8%(d; J-8.593

15 e, §H 70 G o= o 3 gt Bhoqig, T St B3 0850 s 3o
(s, 1 H 8. 26(s 1 H. 5[00180] LC MB retention tinme
4.38mn; 622 mz (MH). LC data was recorded on a

Shhfhﬁyizwld_@ﬂ@oﬁ@lw aogluiSd | Ehwctaretybgragtiroxgd (ilided with a

<pp omp v e et o B s RO -of

2 Qﬂﬁﬁ(ﬂ@gg' MhUoM- GaRtésidrons enployed a flow rate of
% |% n, é%gradﬁg% of 70% sol vent A/ Sogbsolvent B

to O@bsolvent #o/ (100%-sol vengy B, a 10gr adi e Tﬂe
5min, a hold ting n,_ald_an anal ysis tingyof\6 o
ﬁ.tr Ie/0950/o 8,/ 10

DNi/U tate. 0
det ermi ned usi
el ectrospray nod

m)7FL|ndoIo[2 1- a] [Rlbenzazepi ne- 10-car boxylic a

ﬁbéﬂﬁlﬁs%m@ AR LIRS Pt o
MGy][2 e%%ep‘iﬂMO)cafH@xﬂhc?acﬂ' pshéy@roﬁegtyh@ipe(e&&xgcamehyn pl aced

reac ion under a nitrogen atnosphere, then added

t r(iefelydroddeyiee-4atk -pBal-atyl]-2eehoxymdl0p meThé4s maob) ivan
was stirred at roomtenperature under a nitrogen

at nosphere for 2 hours. Reﬁéged vol atiles in vacuo
using a rotary evaporator and dissolved the reaction
product in benzene and renove in vacuo to aid in
renoval of trace TSUBSTITUTE SHEET (RULE 26)



25Repeat dissolution in benzene and renoval in vacuo.
Dried sanple at roomtenperature in vacuo to obtain
W(:Bﬁﬂm,ﬂgmsaf the title conpound as a yel |l ow sol i PCT/L52009/042805
SUBSTI TUTE SHEET (RULE 26) NI\/R (500 I\/Hz

la%oﬁg%?g%lg rﬁ 2%% rl%r@(f)_l_azl?i let 4t sggé_(% arh60 18 ﬁbr r% ](33 tor.t. and
J=7
5o gy, AU Ay B8 (e
( nnmdlb-lyvaﬁadﬁdd (It it Bedthd o4 6RTC fobpvesyig. H:be actign vy campleted
14 Hz,

6. J
1 13%“017’ PidgL L Ehﬂssogsnt i m%wnf Pﬁﬁswlve%m@a&g =Biegs
5 ;%é%a]i%cg"ayeiwlz_f) Wa(sﬁ%c:l_ v'%/rggféglgllﬂz(? %1%; _éfrl‘%@ (20 fL % ahdMiricd W
1 N0 aZldk scldent andiomylddan mwai and the crude was purified using

frghﬁi}ff%ﬁ i%f?g ?@i&f@%ﬁ%ﬂg% ]Veta %%5931110 Traufeorifi®, 1- a) |

2] oengese Eblﬁmﬁ 361 fht 11004 RRY G RAQRY! 20:mif ! tin ESTEM0 %B;
[ 00182] Di ssol ved

7 HErndmgebig] 2001%8] TR dwerazapemecd Oy SBEBOXACR 0 afférd the1i@e

o SHAR RSB UL
gg%%ut?%b?ﬁe reaC nﬁiﬁif?trcﬁﬂﬁlﬁ%m 2@%@%%2 3

er eact | 0 | ace
urw)e1r33a 6 (mo yEH) 63ro% phe, & B 3stid0n(ed! &) 2 B@oﬁn% (m, 2 H)

houl - AT 07 bR e CBoId B -S AFer bk o - &1 o

at Al d
P o R L P g e

15 m_Hz (DH336’0|(mﬂ)I}D) 6.96M& Je2at He.dnt Wak) (ddues Se, 2 9l H)&BB

TirGhED 73heL Pehit Her) Wts i R COPR RSERRH T HEBP3fse

(510[{%30 angk the F?r gani c | ayer washed sequentially wth
aqueous hydrochloric acid (50 nm) and 0. 1M

aqueous NaH2PO4(50 m.). The organic |ayer was dried in

Pride bssbe e s bbb okr Y WD, 10 Cm "
1
% 15'%@%%@@#@%@“@%@&%7%3"’1%@&&”% e 835,
Hafetighyidyo-2H-pBran-43180 (m 3 H) 1.85 -2.13 (m 4 H 2.81
-2.91 (m 1 H) 3.18 (m 1 H 3.90 (s, 3 H 4.00 -4.10

(m 2 H) 4.3530( iH] 62 - 93 - SUBSTI

(RULE 26) (brg FD‘@ 5.N92H (1hh oad d,

1 6p 945 (d, 44 1 H 7.08 (dd,

e, [1 ) [ . Jr8.85 Hz, 1 H) 7048°Qd, 22 Hz,

1 186 = 8 H 8.26 S, - 71
@ O~ 6- carboxyllcoaH 7

mst hyI et hyl ) sul {

I ] am no] car bonyl1] - 7H i ndol ¢
2] benzazepi n- 6- 21- cycl opropyl -

[00131] The EtOH/THF solution of 1H-pyrazole-4-carboxylic acid, 5-[13-
cyclohexyl-3-methoxy-10-[[[(1-methylpropyl)sulfonyl]amino]carbonyl]-7H-

25  indolo[2,1-a][2]benzazepin-6-yl]-1-(tetrahydro-2H-pyran-4-yl)-, ethyl ester (750 mg,
1.029 mmol) was added NaOH (1N, 5 mL) and let it shake at r.t. for overnight. The

-63 -
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[00183] Dissolved 1H pyrazol e-4-carboxylic acid,
5413- cycl ohexy1l- 3- net hoxy-
WA QWOABT4p{ 1- met hyl et hyl ) sul f onyl ] am no] car bonyR{F/Uso0910k2805
ol o[ 2, 1-a] [ 2] benzazepi n- 6 yl] 1-cycl opropyl -, ethyl
ester, (0.120 g was di ssol ved i
( oeasgen W?;S)m%tareﬁgv ﬁ&ﬁ\%ﬁ I%(éi (530 Bh) viieddedpad ﬂietsgvmﬁ as
r%ﬁwe%yfv%ubomeaxuews@%@au 3 i 860 AR Hch; 8O
. The reaction was capped er a nitrogen
athnns pinbired ana NaitSQur dtle snivemmm rtreamé rratadnetofatford i tittes .

M et e gﬁ’(h&%@éﬁ% Al Bt SRR 590, 2
5 % ﬁﬁgﬂdHLJi@F@ﬁlﬁ\qlg)pééprphﬁy 0 (d'93, S eof%cﬁ'%ﬁ%e??”p“ 339,92

using a rotary e at
cor‘Epl(SL(mdz 83229 yeud qw Isto) 1.8D - 7. mixsa]H)Baglvsm (eﬂnemﬂ) 31510
was record

sr{fi%{aé 71:@@“1@\%&) Pdair é%éﬁvo’ﬁ%ﬁ&é K%éllfl)écfdl(il)ﬂéb“ % Hh 14D

s@%ﬁv @ a%‘)g?ez](?glr%(? a( d}%ectof \%Z\?Egk@:ﬁgth of

2200Ntz, T 7@112quid G i&)mdB tizohH) &Pp{doy-e’ch 5814, | 671781 1 6f)
5M/mn ient of 100% solvent A/ 0% solvent B
10t07%bk§ls]c?|8\§éﬁ€ %\H)SQQ)@% gbﬁv‘éfﬁlg) a gradient time of 3
mn, a hold tinme of 1 mn, and an analysis tine of 4
m n where sol vent A was 5% acetonitrile / 95% H20 / 10
nMHahMuln[zulm |Elehatzepian t)-coboxemide B 325 c sy B44-2QR[6S93 %o

ac |tr|Ie/1 ni um acet at e. dat a

et 1r4elaor@§?1wgﬁ%%%%§ TN SRR YRS
eln%{ﬁd' 2§p[(@¥neng,(je]@ﬂyl)s 1Ry1- SUBSTI TUTE SHEET (RULE 26)

7TH1ndolo 2,1 2] b enzazep i ne-10-c arboxam de, 13
-cyc | ohexyl-6- [1 -cyc |opropyl-4- (4 - mor ho I'inylc

arb onyl)-1H pyrazol -j-y1] -3 - net hoxy- N N

[ (1- et hyl et hyl )Hsuyl om{\OTh NNOOO

- car box (:_am d,
541 Nj\cl obex 1- 3- ptNQoxy- 10

% _noj car ony ]},ﬁ—k‘ , =al [
Hzaze Dn+6--|oopropyl- ( ODrrg ;
vvas d| ssol ved i | :

mol ), and DI PEA (2
15 reaction. The react was capped under a nitr\ge

at nosphe and stir at_roomtenperature for 1 10 hour

© HBR3Br i Dhvesciesan gt 1 RB0 3 Sfe b e adie 1810

r n and

ey o %t*%r L e A TBEE e

r etuatthgdmowhslindi( 1 T edg, Wi i4h netdiy IThaScsitnaxtnew(s Slihknd_at rarfok 1 h.

Sl At BB B R
20 O ; oo fgd @ﬁlﬁﬁ&u ki to&@&l@%f&gﬂ%‘f&%‘m | "/n{f’l@ﬁﬁfeﬂvith a

t enper ay el
amOFERTAB celoinh, 60 mfdve 1 Q0 hiheGadimpoved Swas; Startihdemnc:

P b ESirony S0sEE A oy g SBOSEERD et afford th
S Qftie WA dBctla b i St h ARSI o E3Y 1Rg, 8804) LEA NGO i Bl B3, ShvMR
(300 MHz, CHLOROFORM-D) § ppm 0.81 - 1.66 (m, 16 H) 1.68 - 2.54 (m, 16 H)
25 2.86(dd, J=11.71,7.32 Hz, 1 H) 3.09 - 3.61 (m, 3 H) 3.85-3.91 (m, 1 H) 3.92 (s, 3
H)3.96 - 4.14 (m, 2 H) 4.60 (d, J=15.37 Hz, 1 H)4.91 (d, /=16.10 Hz, 1 H) 6.73 (s, |
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10A aut osanpl er and FRC- 10A fraction collector. The
sanpl e was dissolved in acetonitrile / DV (1:1)

W@ eabab749pl une 2nil) purified using a Waters SupdT/D82009/042805
Prep C18 20 OBD, 5uM 19mm x 100nm col unm and nonitored
using a SPD-10AV WV-Vis_detector at a _detector wave
| dhidt (/220 | EheOet b?? 1d0neh t-i7grdme 5836@657 4
10w « atg) 0o @5-F42/M ), @ gradient of 60% sol vent A
| 40%’solvent B to 0% soP'vent A/ 100% sol vent B, a
gradient tinme of 12 mnutes with a run tinme of 25
m nut es ysi %A= 1Q% acetonitrile, 90% er, 0.1%
TREA- PsloBelof dbsigre s -ear%%%tlgrcyle%eX%i%e$ﬁw-N-[<l-
S Tr I

S A TR o RO A @R M R )

( RU:fyr26)-5-yif t he second Prep HPLC run was truncated
to 15 mi nutes base on data~fromthe first run.
[00187] The product fracg%s rQtention tinme =
9.20m n.) were conbined sal veut nmoved in vacuo.

The conpound was dried at rogm¥enperapure in vacuo to
Syield 67mg of the titlg conPoudd as~4 yel | ow
anor phous solid. [0Q188] 1H NVR ($00 MHz,
CHLOROFORM D) 6 pﬁqﬁN ~ /123 (q, J=12.21 Hz,
1H 1.30 - 1.56 (m° % H
1.90 -2.14 (m 4 H 2.40 - 3. m 12\H) 3.60 (m 1H)
3.97 (s, 3 H 4.05 (m 1H 4. d, J=14.65 Hz, 1 H)
5.00 (d, J=14.65 Hz, 1 H) 6. 9% , J=2.75 Hz, 1 H)
6.97 (s, 1 H 7.04 (dd, J=8.70, 102.59 Hz, 1 H) 7.46
( d80133E8 . BSE-MSLms3I S6VHD). HY NMB 5300 d/Hz) €8ILERAEORM-DH ppm
7.55 (s, 1 7 J=8. Hz, H_7.94 (d, J=], 22
oo gy @ Ar(nd? o8 Shongid i dobaayd el P bt rads’
ti N m ) a 18

10 s oA L B ST L R LT R
PHENOVEREXOHzUMH) 1L6TU(sCLE) 3705 0HNT 80 ik .45sing 1.
SPD- 10AV W-Vis detector at a detector wave 15l ength
of 220nM The el ution conditions enployed a flow rate
of i 10 b; - o sial 1. A .
R R s R B i
3 mythy]-38-diplabicydleid 2 dToct 8-yl evrboapld 1 ftetrainaloy 3 -pyan-reyelfH-4

mn e ven s 5% acetonitrile / 95% H20 / 10
15 o Rkl Eey GolfS e Eent °B was 5% 20 1 05%
acetonitrile / 10 nmM-aNgdni um acgt at e. M5 data was 20
determ ned using a M OFP eﬁﬁf for LCin
el ectrospray node. [00199] T} 0 T@g conpound was
synt hesi zed by an anal ogous oret ljod escri bed above
for 7H i ndol of 2, 1- a]{ 2] Penzazepi tre- 10- car boxani de,
13- cycl ohexyl 6- f
arbony1) - 1H pyr azol -BHy1]
25met hyl et hyl ) sul fony1] -:
7H 1 ndol o[ 2, 1- a] [ 2] benzazepi ng
13- cycl ohexyl-6-[ 1-cycl opropy
[[(3R 5S)-3,4,5-trinethyl -1-pipérazi nyl]carbonyl]-1Hp
yriggly S-psHviSmet b o N NMI@?M ey DYHLDRAFRD) 5ppm
96 - SUBSTI TUTE SHEET (RULE 26) [00191] LCMVS: nie
7531 2(-NaA)(m, B &l 164D e J40.8OHRi6rH) 1.62 - 2.28 (m, 11 H) 2.57-2.76 (m, 4

1B o B0 2 S b B Bl B oA a5 1924
20 YT 8@k, 31y 454 35BN Y 6.77 (s, 1 H) 6.87 - 6.93 (m, 1 H) 7.10 (dd, J=8.42,
2.20 Hz, 1 H) 7.46 - 7.61 (m, 2 H) 7.63 - 7.74 (m, 2 H) 7.90 (d, J/=8.42 Hz, 1H).

0- car boxam de,

-65 -
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1001921Di ssol ved
7H i ndol of 2, 1-a] [ 2] benzazepi ne- 10- car boxylic acid, 13-
W@ ywbobmzRy 1- 6- [ 1- cycl opr opyl- 4- (et hoxycar bony 1pcHS999/642805
zol - 3-y1] - 3-nmet hoxy-, 1,1- dinethylethyl ester (400
ng, 0.643 mmol) in 1, 2-dichloroethane (3.2 L), placed
10reaction under a nitrogen atnosphere, then added
tr C o\l t on
e b R corlhamiel, PRy T RARILS
atmolgphiey] pulfary]] - [hdterrshydiRebpwdn-¢ ol )at-j @a$8}ﬁ4wamumﬂwll
usi.ng a rotary _evaporator _and di ssolved the reaction
pr IW[H“%@%Q& ég%ﬁ81§¥HDve in vacuo to aid in
renmoval of trace TFA Repe t dissolution in benzene
and renoval in vacuo. ExNegﬁsanple at room

15t enperature in vacuo t taimN364 ng of the title
cﬂ’&k

compound as a yellow s ; N VHz,
CHLOROFORMD) 6 ppm 1.12 - 67(m\3 6) 1 31 (t,
.89 (m 5 H)

J=7.02 H, 3H)14Q)(302|-6)
1.87 - 2.23 (m 4_HL2.J87 (t,
SUBSTI TUTE SHEET ( L&.ﬁ 2
H 4.27 (br.s, 2
6.78 (s, 1 H) 6.94(d, [ e
J=8.55, 2.44 Hz, 1 H) 7.54 (d
s(d, J=8.24 Hz, 1 H 7.86 - 7.9 m2H)798(s 1
razol e-4-carb

adpwssmﬁsslwcm@ﬁgmﬂe) @N%&%@ 50T T BRCRBRA S 5 ppm
2 bt it B AT PR AR e po2gy o518 |

[m]@(ﬁﬁ@medg 430 (m 6H)389(s SHI4S1 472 (m 1 H) 484506
TH-1 n I ne-1 ic ac
e PRk T Db P s o BBy (et aérzbsgm; B 755,

0 IR T A 307 M 2 kPl ed”

to the reaction. The reaction was placed under a
en_ at npsphere and stirred at roomte rature

nitro e
f obf1- h]golﬁpnlu% |Rdbanpazepipgs H-eamboxamides 3 ey clplgxyho nrEloli[.(vls APhé

A S e R S OS I B O L PSR RO £ B
t Qytdael-J-gl@ tnhettiox - Dmdwb;hy%ﬂfoﬁjﬂ 26 m., 0.17 mmol).
The reacti on was i nmer in oil bath and heated at

refl ux under nitrogen atngsphere overnight. The
reaction was diluted wt —fcetate (50 ni) and

the organic | ayer washed with 1.0N
and @. 1M aqueous
dried in vacuo

2

aqueous hydrochloric acid (50

NaH2PO4 (50 ni). Theb organi c©1 aye

to yield 31 ng of tiitle 20 pduct as a yel |l ow

foam 1H NMR (500 A j 2 ‘ 6 ppm1.12 - 1.27

(m 3 H 1.30 (t, J=7. d- 1.45 (m 3 H

1.46 (d, J=9.77 Hz, 6 H 153\ 1781 (m 3 H 1.88

-2.13 (m 5 H 2.81 -2.91 (m 3.29 (m 1H) 3.90
15(s, 3 H 4.00- 4.10 (m 1H 4 (s, 2 H 4.71 (d,

J=12.21 Hz, 1 H 4.99 gd J=16.48 Hz, 1 H) 6.77 (s, 1

|—|)[0$l39]4 (ESJ -MIS=2/e 446 B )1 HI)NM’R (WO(M[& CIE®REE ORM-15 dipm

L R0 % 8k 98y 1508238 (m, 9 H) 2.80 - 3.49 (m, 14 H) 3.89 (s, 3 H) 3.91 -
4.04 (m, 1 H) 4.25 - 4.40 (m, 1 H) 4.65 - 4.87 (m, 1 H) 6.68 (d, J=2.20 Hz, 1 H) 6.96
(s, 1 H) 7.06 (dd, J=8.42, 2.20 Hz, | H) 7.48 - 7.61 (m, 2 H) 7.62 - 7.93 (m, 3 H).

1 H 3.91 (s, 3
. 97 (br.s, 1 H
7.08 (dd,
8.85 Hz, 1 H) 7.77

-66 -
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SUBSTI TUTE SHEET (RULE 26) J=8.55, 1.22 Hz, 1 H) 7.52

(d, J=8.85 Hz, 1 H 7.76 (d, J=1.22 Hz, 1 H) 7.86 -
wQ2®%2187p4 2 H) 8.26 (br.s, 1 H. LG M 671 n zP(IVH$2009/042805

1H Pyrazol e- 4-carboxylic acid, 3-

[ 13- cycl ohexyl- 3-nmet hoxy-10- [[ [(1 -

5nmet hyl et hyl ) sul fonyl] am no] carbonyl]-7Hindolo [2,

1- n L) 0 =i r B

O TEAT R PAS R Qoo K s PR OB @Rt s methony 6408

34iShyd P - divekigic @3 .Ad tdeodybHd@bdnf I)-(1 L tetrahydro-2 H-pyran-4-yl)- 1 H-

nmet hyl et hyl ) sul f onyl ] am no] car bonyl] - 7Hi ndol o[ 2, 1-a] [

21%\)%913%%#&%‘%]/%@8%5@@1-opr opyl -, ethyl ester

(0.31 g, 0.050 mmol) wag,-dissolved in THF (0.20 nl)

and net hanol (0.20 nlL) gdged t_Nhe reaction foll owed

by 1N aqueous sodi um hy (On ). The reaction
yspher eocand stirred at
enJeaction was diluted

was capped under a nitrogen 8

with ethyl acet atgﬂf's'so washed with 1.0N
- I\ - Q
il

room tenperature forgl& hrs.©
aqueous hydrochl or The organic

| ayer was 15 conce t el Aa~QEW @ a rotary

evaporator to yield 30 ng of t\tle conpound as a

yel l ow solid. [00195] LC- M5 rg tion tinme 1.78 mn;
5643 mz (M. LC data was recirged on a Shinadzu

LC-10AS liquid chromat ograph equi pped with a
PHE@]@Y/EN@%%MSJW& 720 (MI‘E%S " ?‘Mfs M, G OROESIRM D) & ppm

SP UV- t [ detecto e h
of 0o S 67 55 Ehsab e By bR IS FPalR et
of3 &y 18.93mi) 3 Ha 394 adil @ (vh, 20f1) 480% B0y eM) 480/ 5@YH0] Mgnt
Bto 0% ggllnvgﬁt A/ 18%% s)ol vent B, arH)r adi gnto(ti ms?of
3 4%, 6.8 (holl 8D Oidked, g2.36 Hi.nd, H)alhld (ddh Jah 0. il diz | he7.46 - 4
m e \ A acetnitride / 95% H20 / 10
10 M%ﬁﬁ%%?la%%gci@% . 28 7'glo§dv%§t7%rsﬂzv\/iay)'5% H20 | 95%
acetonitrile / 10 mM anmmoni um acetate. M data was 25
determ ned using a M CROVASSO Platformfor LC in
el Bt indolelzs lagl[ 2irareazeping ¥)-carboswBET| [T gy ElolSMERF [4- RORBS28)-
7H- I - i.ne- 10- Xamn
0RO o doiRY kRS SRR A SRR RINA R yrazors-y. -
( AndRy; M[(Emﬂlﬁfﬁfr@?ﬂmﬂﬂmﬂlﬂﬂ- pyrazol - 3-y1] - 3- net hoxy- N-[
(1- met hyl et hyl ) sul fony1] -
5[ 00196] 1H Pyr azol e- 4- car bakyl i ¢ aci d,

3413- cycl ohexyl- 3- met hoxy®P10y [ [ [(1-
met hyl et hyl ) sul f onyl ] an"vng\]/qar bﬁ@ﬁl] - i ndol o[ 2, 1-a] [
2] benzazepi n-6-yl]-1- cycl opr ppR 30 , 0.050 mmol)

was di ssolved in DMF (0.50 nig
mml ), and DI P&m’o 0.22
reaction. The re LRS- BE
at nrosphere and stir éIIHro
then norpholine (19 p L, O.
reacti on was capped under a ni
stirred at roomtenperature o y ght. [00197] The

I5 reaction was diluted with et hyl™—acetate (50 nL) and
wq_amﬂlzs SRUBIE h2l 7y (WHEHN ' NOR pI0 @es O DREHURMIDS § ppm
acid (25 nmL), 0.1M aqueous NaH2PO4 (25 ni). The
orlytni Icddhas2Hhvh4S codeittiiatéd 109e2ad gnt9 Hn2.¢achid? @, 6

it oo IBY S B0 R i PR AT B Tl 1 78

purirf 4 e dor-2203 Mgz 4o ddar-gorses seiae, 1l ious A, /=8.78 Hz, 2 H
chr ofmat o(gr aph systnﬁgeim er@p?oyi ng DI SCO\/E)CF@ %lf’( r) %2 H)
20 sofeMared) M0f &¢ed Hai t H).a SCL- 10A control ler, SIL-

-67 -

BT ng, 0.11
were added to the
sader a nitrogen

8 for 1 10 hour
as\, added. The
gen at nosphere and
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W@ eabab749pl une 2nil) purified using a Waters SupdT/D82009/042805

10

15

20

10A aut osanpl er and FRC- 10A fraction collector. The
sanpl e was dissolved in acetonitrile / DV (1:1)

Prep C18 20 OBD, 5uM 19mm x 100nm col unm and nonitored
using a SPD-10AV WW-Vis detector at a detector wave

| ength of 220nM The el ution conditions enployed a

fl r Q A7 [ 0 A
R DA

g rracdhyépropytl isuhéongl]- 61 2-(4anmoytheBnydatton g ) -1 atrahyde-23f-p@asn-4-yl)-
m nutes using %A= 10% acetonitrile, 90% water, 0.1%
TPAB22050% lacet oni trile, 10% water, 25 0.1% TFA

sol vent system The sanple™was run as two I ni
injections. The run tine ¢ =NSUBSTI TUTE SHEET
(RULE 26) of the second HRL Bl dn\was truncat ed
to 15 m nutes base on data frm he €irSt run.

1001981 The produgt fga(ﬂi ons (Fekention time =
9.10m n.) were couiwed & |

The conpound was” drT ¢dNat

S5yield 25ng of the tit'l_|e QEO
anor phous solid. 1001991 114
CHLOROFORMD) 6 ppm 1.23 (m 1.30- 1.56 (m 9 H)
1.77 (m 2 H 1.90 - 2.14 (m 2.54 - 3.39 (m 12

NI N R T N

=2 <ol _ 0 0958370,
LR PR 9T (gt IR T8

J=B45R . Bam, 4 HHP.8F - 387 (18, 1 H) H)5 -73.B0(n(, @ H) 358 (65=6139 Hi, 2H))
7.94 (d. J=1. , .1 H)_9.13 (br.s 1002001
[ it 8T oetia b 12 bk gt TR A
rd Zu QAR [ —
oS o Sh Baa posd i Lk 15 PrENOMRERO L e
3. 6O COT Al HisT. 9y da/-8RDHEDAM).UV- Vi s detector at a
detector wave 15l ength of 220nM The el ution
conditions enployed a flowrate of 5 m/nn, a
9rﬁﬂlnﬁalb[zgf-a]&zg&%%%@éiﬂeemca?bdxalgfdéﬁ@Lc\yaeﬁex%-i-ﬁle@%{& -6-[4-[(3-
solvent A/ 0% sol vent B, a gradiént tine of m n,
a thohyd-3t&-drezabifyclo[ 82 A ]ocadrgl)@amboapidd] y(etrahytdiond7-pfrad-4 vyl )al H-

autiar o ek R EROEMT S s 506 ro0 | 05%

Mz,

acetonitrile / 10 nM i um acefate. M5 data was 20
determ ned using a M RO Pﬁt\,\Ior for LCin
el ectrospray node. AN

7H I ndol of 2, 1-a] [ 2] benzazepi ne- 1Q- ca gylic aci d,
13- cycl ohexyl- 643-[ ( 2R,
2, 6-di net hyl - 4- N
-, 1, 1-di net hyl et hyl ®Hdte
(RULE 26) 1002011 In a 25 .
di ssol ve tert-butyl 13-cycl ohexyd-6-(3-
et hoxy- 3- oxopr opanoyl) - 3- net ho H i ndol o[ 2, 1-a] [ 2] be
nzazepi ne- 10- car boxyl ate (3.13¢;7"5.61 mmol) in tol uene
(360mme) amaNarigl/ &6 (MHO): dif M RYI00I A OHLOR AFORM-M 5 ppm
20.99 mmol ) to the reaction. Place reaction under a
niG¥odel? (ax RbigpHer &.5a(m, hidhat.5t ol & (of, L &K 1fdr 29K 6w . H)

T tio partitione n Y, t at nd
1. oM 2dBhe TR T Bt PR Gr et 4 Th e et hubdhed
sepyent doahd, ¥ Hpisioh - 1.70 Mh aoieass- £71 i, @ lBeid- 6Q1 1M 1 H
I\IaH2PO4,06(aﬁdey?i ne. Dery’ orggni c ph(gﬂée Hgver mag%e’si u)m
sulfate, filter and renove solvent in vacuo to give
3.01g of crude product as a grange- anber foam

Di ssol ve the crude product -Ph- di chl or omet hane and
adsorb onto 8.2g of silica 10gel. Chromatograph crude
product on 90g of silica gel slurry packed in 5% et hyl
acetate in di chl orSWBSTERVTE SHEEF (RULE 2f)adi ent of 5%
ethyl acetate in

propyl ] - 3- met hoxy
BSTI TUTE SHEET
tom fl ask



W@ sl4gent

10

15

di chl oronet hane to 10% et hyl acetate in
di chl or onet hane. Pure product fractions were conbi ned

to yield a yell ow anor phous solid which was further

AR ARSI BT A S o908

anotnelo AnfiBer) 9l RE 9IS 1y LG, anal ysis gave two peaks
of equiva ['ent mass 'fo that of the desired product .

Resol ution of the two peaks by Prep HPLC under the
fallo itions yielded peak
i n%@%\ﬂelaﬁwleﬁ{ﬂlae%%mn L ErgeaRr e el a0

t

e P B Ay ) R p T PR g
a laﬁpermwl]carhd)rrydkllfépyraﬁl E—y]l]OA aut osanpl er and FRC- 10A
fraction collector. The sanple 76816-035-a (63ng) was
di ssolved in acetonitrile DMF m xture (2:1, 2nil)
purified using a PHEI\IOVE% LunayC18 30 x 100mm 10u
col um and noni tored ust DA -Vis detector
at a detector wave length of P20y \§£EQ;|Ution
condi tions enployed a flpw rde af 407/ nin , a
gradi ent of 25 60% sql vgnt A / 40"solvent Bto 0%
solvent A/ 100%75 et B Xgt t time of 15
mnutes with a run ti 3 S—gsi ng %A= 10mM
Ammoni um Acetate in 95:5 \fer KAce gnityile %8= 10mV
Ammoni um Acetate in 5:95 Water/Aoetonitrile sol vent
system Two peaks were isol at ed omthe sanple: First
peak at RT= 16.3 minutes. Both Sanples exhibited
| deoudil alESlﬂmwe@(MH )afIH e\erk (m)lo MHI;Q I@HDGIROMIRM@) 8 ppm
30i nt er-conver si on.

Borcrn B 813068 (85 14D 15 -G y(mat 1 P2 1d 402y, 1

1. , =26 4 4

R AL T a?ﬁiﬁéo&?g%n@%ﬂ%%w?mz Shdtaaty iy

( RUSE 28))(m, BH) 1.66&d, (/s14.01 1, IHH) 5.036 5(68 (m,48) @27 (7] HP6.88

H 1.93 gd J=9.46 Hz, 1.9 F? 1.98 - 2.15 g 4.2 H)

25360, 2 1) 37y 753 60, 108)7.5 4 4 (mp 388 791 B8 pinl 1§ 197

2. 7 .91 , 0.8 3.47 - 3.65
m(m 1%39%6192%6’8% (Ss. 90 (?? 1.4 H 3.91 §2‘

3.93 - 4.04 (m 1. 8 FD 4. 19 (d J= 12 82 Hz, 0.5

( d7H 55319522198 fﬁﬂt}ei@aggplﬁg 1&&?@@@1016 d3scyr-b>hes<ylr@ 4F?[@§'é‘§1)7-%-m
1. 710

et P 5ot 1o 2 2 ndi-oE @ caBoty i frdiary fr- Rl My A1
O.I@'rdzb)I—SZylﬂ'}Z—nﬁeshoxﬁl\B[(H)neﬂmyl@?op@]s)sulf@nyﬁl]—H) 7.65 (d, J=1.53
Hz, 0.2 H 7.68 (dd, J=8§ 55, 1.22 Hz, 1.2 H) 7.80 (s,

0.6 H 7.80 - 7.82 (m 02.7(H) 7.84 (s, 0.2 H 7.91 (s,
0.4 H 8.04 (s, 0.5 H 8/I8\(s, On3 H) 8.21 (d, J=1.22

Hz, 1.0 H) 15.15 (d, J=28 g0 y4/16H). [00203]
[ { 88Y \Wéggniz (M+) and 5

recorded on a

23min (129 ; 625mz (w9 A LC da
shi madzu LC 10A5Jb<}gu d
PHENOVENEXO Luna 148 \unn using a
SPD- 10AV WV-Vis det ect 8r

sowave | ength of

of 5 mMm/mn , a gradient of 70% Sol vent A/ 30%
solvent B to 0% solvent A/ 100 ol vent B, a gradient
time of 5mn, a hold time of 2 mn, and an anal ysis
time of 7 mn where solvent A was 5% acetonitrile /
95% H20 / 10 mM ammoni um acetate and sol vent B was 5%
H20 / 95% acetonitrile / 10 amoni um acetate. M5
data was determ ned using aOR CROMASSO Pl at form f or
20LC in el ectrospray.

7H 1 ndol of 2, 1-a] [ 2] benzazepi ne- 10- car boxyl i c acid,

13- cycl ohexyl- 6- [ (SUBSTITYUTE SHEET (RULE 26)

(di met hyl am no) - 2-[ [ (2R, 6S) - 2, 6-di net hyl - 4- nor phol i nyl
]carbonyl] 1 - 0XO- 2- propenyl] 3- met hoxy-,

oy A NN el NN ey ey e\ e pe———

renoved in vacuo using a rotary eREPUSHDDH42805



WO 2009/ 137454PCT/ US2009/ 042805 [ 00204] 71/ -1ndol o[ 2, 1
-a] [ 2] benzazepi ne-10-car boxylic acid,

wa 200481460 exyl- 643- PCT/US2009/042805

10

15

20

[ (2R 65) -2, 6-di met hyl - 4- nor phoI inyl]-1,3-di oxopropyl]-
3- net hox met hyl et hyl ester was dissolved in

N [Rﬂléﬂheyﬁ%M%W&rW €MHdi R (390 Mg, C@i@WQRMﬂ%é ppm
a 0 A nser, Aan r
P aBas T i MAPGR sTPRARTRE @RS Ry Sas L Y
rez‘S(wG 68C(fn SHI)S 696085&’1 tHENIC (B3 szla:t44ﬁs(rrwer}5488 4.98

i n vacuo using a rot evaporat o then dry
i b6 66 & B ot Uiten 250 ¥ TReS Bhoduct 2
an anor phous orange solid (517ng, 86% . [00205] LC-MS
retention tinme 4.60mn; 682 mz (MH+). LC data was
r b ndeld]20IRa]ER lﬁnquzen(]_@fﬂc&é@dkl1qudloh>dxymrﬁfethgma@[14 [(8-

equi pped with a PHENOVENEX(r) 10 Luna 10u_C18 6x50Mm
e P s gy b2 ) R GRS BRI et S O

eq jution conditions enployed
ﬁ&ﬁgé&?%ﬂ@@%nﬁﬁgﬁmgﬁﬁgﬂﬁadi ent of 100% sol vent A
/| 0% solvent Bto 0% soN A/ 100% sol vent B, a
gradient time of 5mn, @d ti/® of 2 min, and an
anal ysis tinme of 7nmvvher 1 s 5%

acetonitrile / 95% H20 / 10 pniup¥ acet at e and
sol vent B 15 was %|Q20Cl 95% aedtponitrile / 10 nmM

ammoni um acet at e. sdapla vas det efm ned usi ng a

M CROMASSO Pl at f or m fipll L o ryspray node. The
i nternmedi ate was used w t hegt—~4 %rlflcatlon.
7H I ndol o[ 2, 1-a] [ 2] benzazepi n car boxylic acid,

13- cycl ohexy1-6-[ ( 2E, 2) - 3-
20( di met hyl am no) - 2-[ [ (2R, 6S) - 2, 8- di et hy1- 4- nor phol i n

! obSeP 7SR Raa deDL R R Lol a i CRE R rom R e
aci - 112%(ﬁﬁ/¢h9h%y3fﬁ§gm 6 Hil(@fﬁz @@139 H) 2, 28 2 68 (m 3 H)

- (di met hyl am no) - 2-[| 65)-2, 6-d phol i ny
| i Bt 2 103902521 probényaq - Bt b hé)kly3 5431 tm 0

1%@:“%@@5?% ?@E‘E)lw@%%gfr?%( B D92 (4 ddd (s 718

B glbon.71 i ﬁl‘PgB wes mlaaed mHpden;a M) 104 -
BSTI TUTE SHEET LE 26) nitrogen at rmsphere and
stirred for 2. 5hrs Vol atiles were rem)ved i n vacuo
fromthereaction using a rotary evap tor to give a

: ; H
reddi Oi | . The Rrodyct was Hixssol ve o)
benzene/ di chl ordhet ﬁanﬁ%nd The voratiles '\hgan/n 7<
renmoved i n vacuo toOgi ve a red foam The pr odoct 'was
di ssol ved in eth and N
2L ° nipa b A RET et nihe EE dod iy ain g
e)ﬂyﬂﬁ%h&%b\ﬁ&)‘me @1@%' g, ?&ﬁﬁﬁ@)l in hEQﬁeQ[(E)@ﬂIL)Qva@ REdt@inder
were conbi ned rine and dri'ed over
nagﬂwasfpuhh@m anftee c00T1hg dcmrg aniecipgot whd ormadeend tollecied.eld

d th . i t
e ORR PRy R EPRAL oy G S 63 Sl ot
wess iR hut fert BGYI) &l b TBREBLUID 1B 013z 988 ol

of anor ph ous anber -orangeée solid. 10[ 00207]
r BSrbiyehl)t IHYMR G80 My, CBROROF Q)RMVH) ) ppmmsm(n, & Hyd 96 -

o HRRTR - 2 ENERE 9 rd B el Bk

COldiot8ho 91 SRR 404V UV-Vis detector at a detector
wave | ength of 220nﬁ\/l he el ution conditions enpl oyed

a flowrate of 4 mM/mn, a gradient of 100% sol vent A
/ 0% sol vent B to 0% sol venth/ 100% sol vent B, a

SUBSTITUTE SHEET (RULE 26)



15gradient tinme of 5mn, a hold tinme of 2 mn, and an

analysis tine of 7 mn where solvent A was 5%
w@e@vosisssile / 95% H20 / 10 mM anmoni um acet aPE€I/E81H09/042805

solvent B was 5% H20 / 95% acetonitrile / 10 mM

ammoni um acetate. M5 data was determ ned using a

M CROMASSO Pl atform for LC in electrospray node.

2 | Q = ; Nes yde,

13 PRy PR SR ORERRRPAORIC B PR RARRY

( detretyyrbanyl rd)-p@ajol-6-2R; 16 S)yeldhdy 3 -methhyyt - Ui-dinregiybthiyhy |

] car bonyl] - 1- oxo-2- propenyl] -3

- féfhoxy- N-[ (1-net hyl et hyl ysul fonyl] - [00208]1n a

25ml rb fl ask, dlsSoIve

7H i ndol of 2, 1- a]

2 6- di rrethylO l

| b ’ | 1- ] 53- me0hoxy-
nrgugyG]la |) }n ﬁ%"g% Qrospﬁ] g OT\ RULE
/|

rane (6. 2AmL) NHaadd
propane ' dg AN 74
(230 ny, 1.88 gl ) to the reaction fol |l owe \

ni trogen atnmpsphere and stirred at roomtenpe
for 18.5hrs. e reaction was diluted with ethy
adetEse anzMwalstiecofiRH3IDMS (@K mﬁuh@cﬁﬂsnrhyl@imdetl‘dhmromran

U R S S TR

C %‘H@Ira@ﬁom&tﬁ@%%ﬂhwt IRt e dhif & Rade\dDhrABYSRUShite
hydrochloric acid and brine. The organic solution was

drifoaul sdideras n’etgmataswmlehﬂtjﬂhgtdea,z1rfe|((l) g, o 2amdolf (2 %olieldnit
[ rotary evaporator to give an

10 arefgag\ée d@%@ﬁé@@%@ﬁf@ﬁm‘\ﬂ%wnms dried in vacuo
1GoéR6pi ‘Iﬁaﬁﬂé{)‘@av‘éftub‘ért@ﬁ%u [Pﬁé&ﬂohe;[y@@%%%]zalsc VB

retention tinme 3. m n;
r ddorethythnom)a- (Shoxmdbonyﬂ)@ m@p@oyl) dumledloaw%lﬂadlofhﬁﬁ aph

i d PHE OL 6x50Mm
gt P BT Sy T L RO Bt N
wae) lcooabllyla2ARNM The RlihiiomaaarhARE LERloNe:

a flow'rate o gr adi ent of
15 sohmelntverd added sl h@teeceml n&ttn@ vOYshs o heagadtat 260°C n@Wmlcrowave

| t.tl f
> ot Eiingon R HT0e bt e Pan 0 iR gl B e VTR s
SoGiarRbORirE bl fby 9874 EOVSOLA KM AMBRLHIMACSHRIA adnd

sol vent was 5% H20°/ 95% acetonitril
amtbnplmmuadélt la7t7% 1 N/B ek SWa§o yielﬂ)swlmslnwds musa ri‘éS al/z

B a o RO bt o b e SAR 0D bt ey

fuer f n y I B
20 | ERHORMMORRLPIL % s ARG 8 SBUASHL £

ge}m)ear%u(s rﬁéﬁ}ﬂo@uolwxmbsm)bea Bell 6wy br, 2 H) 4.61 - 4.75 (m, br, 1

%%2@ o{@' ndg%?h% o3 b3 BR782ePLIE, W SRR T 96
{26 o Sl 5t
( RERE4 Pig) 1 H) 7.95 (s, 1 H).

25

271 -

SUBSTITUTE SHEET (RULE 26)



2-propenyl] -3 -nethoxy-N-[(1-nethylethyl)sul fonyl]-
(100 ng, 0.137 mmol) in ethanol (547 ilL) and di oxane

W@ 1®9/13454 Add the hydrazi ne reagent (0.146 nmmed1/US2009/042805

10

15

20

foll owed by TEA (58.2 ialL, 0.417 mmol) to the reaction
in a 0.5-2nl. nicrowave reacti on ve he vessel was

;:a7éfp@éolg%le%][2ébqamzrém§fe}P-%b%gmrdegiﬁla? AvEf at 5160C
; iy . .
SIS AR G L ed by
Et B

reverse phas

HPIC \
7H 1 ndol of 2, ﬁ) RS “be@%azepF' g2 10- car boxani-de N\O

13- cycl ohexyl-®- |

[[ (2R |6S)R 2, 6- diffehyl- 4 nyl 1H pyra
zol - 39 [(1- 10met hy] » -
1002131° Thi . was isol at e hase
HPLC Wi th the€ ¢ nP\ationIistedb iRg/ ©Q

gradi ent nmet hod Bin# 16. DI ONEXO APS- 3000: BSHRO LE%J\IO
6.70 spl LC sof e; Therno- Fi nni gan XCAL )

sof tware; DI ONEX©"P680 binary punp for anally

DI o] . : 4

Sy RIE, o oRal AnBUTR. BORu R b eart NPRARM, £
ThytlomutARthg ayralibiy SU-pevan-SBI IS -tekbicxsbeaiciiorpt & -
LC . Condi tions: Colum: Waters Xbridge 19x200mm 5 um
cimetaylethy cgtsl (@94 2 WhtSarmokpy GG HeCHBE (65 T En( b 64.9

ncnbF AR Mol iuf A IMRORHT (B Greafbhy Sohgatand
( NHHY) werk vapataeed wadthe essdnceek addédignidas S0ynn). AllGhSRAatiles
with a syst&m equi pped with: CTC Leap HTS- PAL ,
aut s anperated gaefnpndiietesdus was fiied L}‘iljh%fé’@%‘ﬁl tfrgtyg e drownish
: ; I ! .

pan & EEinphAR[0yRL TS WRETS: Sdal A BRLGRARE e
TErRA. 906, ushibh. thereratep vEOG)H farichr purifichons MSOH/25886VH ),
spectroneter with 4 way MJX source. 25 The sanple was
arfsatspHayting; 31563%1@@@@% HAMR 6309 . SR Lo B paol - Q- 23
T 1 T | tko
ol 10730 5, B PRIE M T PR (T35 At 48 4150038 m, b
groad) £58 - 067 () 0%) gk v e (A, 1 HPERGE| VENT.0B(d 9=20P5Hz, | H)
solvent A/ 100% solvent B, a gradient time of 8nin, a
hol- t @i e’ &4 20/5tH7n | Haka7 &h/aha) YaildDr i (el dby=955ln2 Hz, |

I a b / 95% H20 / 10 nmM
R T st e S e DI L 0, Po0 ) 0506
acetonitrile / 10 5 nmM anmmoni um acetate. MS ioni zation

R o T R oAb B
gﬁ%%%%@g%ﬁéﬁgil?%ﬂﬁag@@ AL infRbPA% BRRY Szepin-698-, wthyl

ester
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Structure Anal ytical Retention Mass ion Purification
Met hod tine (mn) observe nethod ( MHt) 1002151

weo@bgsidssal HPLC Met hod A1 LC data was recor dePCTIER2999/042805

10

15

20

25

Masslynx 4.0 SP4 with a system equi pped with: CTC Leap

TR oS TRL Rhbar  heo o1

d t

O i g ) PRLET e AT Sy e

mesR28 sy momhyadroﬁmah 204ming g DMK srrgut 24 mifih wasadiké The
I d t 6Xx50Mm 5

RS T S S e,

M%{}ﬂgﬂapaneq -l @lfmgf%oi@%ﬁﬁ(}{)ea{ﬁh Aﬁ%nt s Y%ﬂ? B

vent A 1OOA)so vent B, a gradi tinme
8 mhmgl) ecteatldbdt iThereadtiol mixtoie vam themhcagmdalk §CSort4 omrsl (I he)f

9 mn wh I t le /
dgnar‘f?wlh‘i’?f?‘%‘ﬁ? 5{% %@Q@*ﬁ@ &fﬁﬁiﬁ@? E?éflna% &%@%@% ﬁg@ﬂv aést%e
ac(Qkﬁ’(f‘fnL{/\&”fh% okgatid 1ATMs RO R AGRE RLdSyith MR ITONoAADA, BRine

usi n ers LCT ‘mass spectromster In ESI positive
rrtmié drﬂd-{MgS@@] dIVZpor'«ﬂnoa]of @o:k\]ebs rgz‘azzaermramge bkodrboxdan de,

R %O@t QOhe {’r@%ﬁ’ﬁf §t'1t iﬁﬁxm&esy%d ggh)gp I]DW olgdﬁ\gas

s Lﬁgg o Tasjw_l_l‘fé hrs%?’_le{é qie?%%%%@ﬁ%}’.r%%traﬁe Hddh 2R5vE R0 QM¥entrated
and the residue was purified by Prep. HPLC column using CH3;CN-H,0-TFA as
solvent system. Fractions were collected and concentrated to afford a yellow solid as
title compound. (11.5 mg) Total weight of compound was 401.5 mg (69.4% yield).
MS m/z 699(MH "), Retention time : 3.250 min.(basic). 'H NMR (500 MHz,
CHLOROFORM-D) 8 ppm 1.03 - 2.18 (m, 24 H) 2.28 - 2.42 (m, 1 H) 2.51 (s, br, 1
H)2.81 -2.95 (m, 1 H) 3.51 (d, /=5.80 Hz, 2 H) 3.91 (s, 3 H) 3.93 - 4.04 (m, br,1 H)
4.16 - 4.40 (m, br, 2 H) 4.62 - 4.78 (m, br, 1 H) 4.88 - 5.02 (m, br, 1 H) 6.69 (s, 1 H)
6.94 (d, /=2.44 Hz, 1 H) 7.08 (dd, J=8.55, 2.44 Hz, 1 H) 7.37 (dd, J=8.55, 1.22 Hz, 1
H)7.52(d, /=8.85 Hz, l H) 7.72 (s, 1 H) 7.89 (d, J/=8.55 Hz, 1 H) 7.94 (s, 1 H) 8.46
(s, 1 H).

1H-Pyrazole-4-carboxylic acid, 1-cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]-, ethyl

ester

-73 -
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[00216] In a 0.5-2.0nL m crowave reaction vessel,
7H i ndol o[ 2, 1- a] [2] benzazepi ne-10-carboxylic acid,

wa dsoensl4ehexyl- 6- [ ( 2E, Z) - 3- (di met hyl am no) - 2- PCT/US2009/042805
[[(2R, 65) - 2, 6-di net hyl - 4- nor phol i nyl ] car bonyl ] - 1- oxo- 2

oGS FFon Yot e sy B
i3] 0 agded Lo hE PP R GReg pehotytato me

4-(hRP mams] i TetBhydzofusah K30 b, GBI (APd nec hD4 iaiel) was dldei2 The
26.7 ng, 0.160 mml), tion v d
A TN i A R
51 %o@ﬂe-ﬁlsﬁﬁ’&nﬁﬁi e’(ﬂ%‘?}%’;%%4 HRlofy «A0BBYSbH S 50 1‘1‘1@' £&465Rmol)

reaction inconplete with starting material present.
Reeapadded cTlicoeactindeixtiae was thageated btrfiOSp foe #doamndT Ineadction

ti t 140C f diti | 40 m . Th
et N RN T A e P B R
SEHLe b l@ll Yic Wt w'ggxoﬁgiﬂgcﬁ’ WasHay i Ciﬁll R sSlluﬁ&i, Brincldng

aqueous yer was back extracted wth ethyl acetate
antbiied g0 Yahvapopthesdsoleonhianesh ordipe tloclgahiscryle asdud 51t

10 2opeq ity TG afjx'g acdag e T Ao b DR G, B lccted
PhARG WA hrd (339 &f). Nﬁ%%tee lfrlbrgvtavﬁcgwi%lqva%’&ﬁ%aié@ gﬁd the

renoved in vacuo to obtain vy m The crude
prreddietwappeifedibg drapnHRIAC cadurat usignOhl (@ ed-At Arae saleent

i el d 83my. of d | | h f fil
Y ooy T B CakG 8 St SR e Rl L
ti1GRal dreilcht Mtie cc?xﬂp%gﬂai %a2ib0 ) 5% Gel @t WBs5@APn ded

on a Shimadzu LC-10AS Iiqui d chrorat ograph equi pped
15 Wi ReltensiorPHENCVENEDQr (basia)n SH NOIR (08 MHZ6KBOOROEORNAD) & ppm

o RN k) LSS i i S S o
BL}B]\,NZ lﬁ{%% of; 34 gﬂ] drm H} 4.8 M.@ﬂd'/n%‘ @3{89f87l@%%°(1t§1918 M%a‘ﬁo A1

b sol vent B'to 0% sol vent A / '100% sol ven
g ri)di. ®intl, 278 Haf | By .08 (dd, F815d, 2.7V iz, dfH)Z. 37 (dd, /a®8ls,ard325

e s SR b A KA S S
20 ?oﬂ_ggjﬁ%tslTﬂlgTwas 5% H20 / 95% acetonitrile / 10 nM - 112

UTE SHEET (RULE 26) ammoni um acetate. M5
data was determ ned using a M CROVASSO Pl atform for LC

in ectrospr de [[00219] .The_ crude product S
oo TR PR, v P o o St frpe B e
e } in-6-vl1-
i R e R e S e
reaction was stirred at roogp
ni trogen atnosphere for 2.5hry:
were renoved in vacuo using aprotjary *vaporator. The
resi due was then di s‘,i)l : i n bgnxene-di chl or oret hane
m xture and vol atﬁ(g\s Seroved i 0. The resulting
crude acid product Was Hdr i i N)v8 at room
tenperature overnight to yre f orange solid.
LCVMS of intermediate 10 carboxytc acid: LG M
retention time 2.61 mn; 684 LC data was
recorded on a Shimadzu LC 10AS+qui d chr omat ogr aph
eqii d it I);(%Mg}g LR :

2 ch%I%ﬁFUSWnagSBgﬁoslggﬁlo UVq I's dg%%{%}%géo%%t or
waoyeloheapigl -methbxy2 AD N2-mEthe I pedpyt s udfonyd it ¢acayléfft oyed

a.f ra of 4 mM/mn a gradient 100% sol vent A
7 o Bt oo Borvure S e S vpdbtvent B a
gradient time of 5mn, a hold time of 2 mn, and an
analysis tinme of 7 mn wheréd*sol vent A was 5%
acetonitrile / 95% H20 / 10 mM amoni um acet ate and

sol vent B was 5% H20 / 95% acetonitrile / 10 mM

anmoni um acet at e. BTV TSHEETdRWLES2B)usi ng a

M CROVASS(r) Platformfor LC in electrospray node. The
carboxylic acid internediate was used w thout further

o, N AT o o o

rature under a
Rel n vol atil es




25mmol ) was added to the reaction followed by
2,3,4,6,7,8,9,10-oct ahydropyrimdo[ 1, 2- a] azepi ne

w@ DB 40 'L, 0.268 mmol ). The reacti on was PEppPsa09/042805

10

15

20

25

under a nitrogen atnosphere and imTerse in an oil bath

at 7 r hrs 0221] The pr s pu d _on
EP“H?%‘P\O @LL@@@F thQﬂfpﬁ) i ilﬁ/g“ flem
e
r“%ﬁ%*lf@% AR Y L qre gl M Ea”ﬁ%ﬁfé‘%@%ﬁﬂf Hete8
f r%temmmﬂxtmurconcﬁhmtccba@ﬂ i anth theassidii wag soitlifial il 1N
acetonjtrile with the ion of a f rops _of
&aﬁﬂl&u%r highs o ey Ygd yovealle Q@dlﬂ? FrBPgBp @6@% &0
5 0 I ShBST T
(RULE 26&1%%%?01%%63?%1{ & ﬁéém%n B TR PR HNMR
debecMblz, MtOR) E(‘dgined:ﬂb(t Jwd\vie Hze® g h1Df 2.220mNi5 Hm@z 2. 33

el ution _conditions e 0 a flowrate of 25
& bPAaREne SO(mrcH SR el (7 Hgos bl et 1. B2 B7chEl

S { % s ol t q [

mpjhgl?fgs'ggxn{t’ ?]1129,;34%”917%@ 10@ 4%2 mn Sﬁ{l}tglgﬁ ?/X_)%Q89d
ack2OniHey | HeT.19@el Jrat76y2.50HA, Yorh 7'|5I8A79@=€m9@%) 7.90 (d, J=1.22
acetonitrile, 10% water, 0.1% TFA sol vent system
Rtz htd) g4 i/ 198 (3¢ 2 By oduct was 23.24 minutes. Volatiles

were renoved fromthe product fraction in vacuo to
yield 39.0ng of the title conpound. [00222] 1H NMR

( SIGOPYVh)] c-CHIERGFORIA, DicyHolppyh 5oL 8-yl shexyd-3Hetlhoxgsl ¢ {s[(l 3

1.10- 1.31 (m. 1.31 - 1. 60 5 H .1,
tobmeih%%hy-lwlfoz% ?—Hllng] 53*01121 5-nadi: 13%%@23'%%%-61%% (s,
3H 2.71 (s, 0.5 H) 2.78 -2.88=(\n 1 H 3.17 - 3.25
(m 1 H 3.37 (s, 1 H 3.540 .87 (s, 3 H)

3.97 - 4.64 (m 6H)4. 7 - 6.84 (m 1
H 6.94 (s, 1 H 7.[08 -07.15°(mAl H 7.35 -7.51 (m 2
H 7.51 - 7.72 ( 4H 7. .98 (m 2 H) 8.03 (s,
0.5 H 8.53 (d, J=4%. 9 AO0\18 (s, 0.6 H).

[00223] LC-MB retention t /5N MmO T87 iz (M),

NOVENEX(r) Luna 10u
C18 3. 0x50mm col um using a SR OAV WV-Vi s detector
at a detector wave |ength of 220nM The el utign

CdHQJ]ISH on$ asriytion efd FaPYz9ls-4-earkoxptic aidyl cpgloputd-S-[13-
S ARl P e CON Y Hlov oy Rt SRR 2

a 1h¢dl(£[2 M iaife befizaZepi-6ryl]-a ottlylastea(3 &0 mgj 655 tlinaeol Din 4 m n
0.solvent A 5% cetonl tri 5% o/ 10

m\}F Afog (100 m wand kepasc) (mb). BV @algms@efd%@eo q%@B%L
ﬁ%glzbdlﬁdn vk 250 2FTDRL WA %?3&( ?(VQS st#}%d gﬁi'f"fo‘f‘@%lays

determn usi ng a M CROVASSO orm
el Betreaosr mixtunoele. concentrdt@Di2 R4 Jand He rgyidme adyxoahﬂetdmth IN

foI owed we an yzed using the follow n

@ﬁakuﬁl%ré? } Wf idgyas f@@@%ﬁf}s tipeenepid (R gne. 0.502
r%asld@gﬂ% 13, M‘s&%&dwf ' H0E DAL OQIARAN AR PPRNMR
with a PHENOVENEXO 10u C18 3. 0x160nm col utm using a
SREDOLVIAY, NRON) Sppohel g4t DLs an QaH/)H\B(é -Resagihl sz 2520310/3 (m, 1
The el ution conditions | ow r at

A SR araA” o /1000 ol P a0 A H-Uo S H656 (1.4
|vgn hy., 1009 e ent ..t
s R R Ok 2 e S GRS o B s R 1
/ (&0a Hmi\%.gﬂFAZ.%r(m,S(eﬂ).vent B was 10% H20 / 90%
acetonitrile / 10 nM TFA. - 114 - SUBSTI TUTE SHEET
(RULE 26) 1002261 LC data was recorded on a Shi nmadzu
LC-10AS i quid chronat ogr aph equi pped with a
PHENOVENEX(r) Luna 10u C18° 35 0x50m col umn usi ng an
SPD- 10AV WV-Vis detector at a wave |l ength of 220nM
The el ution conditions enployed a flowrate of 5
m/mn, a gradi entSWBSTOWEESHEEA(RULE 2B)% sol vent B to
0% 5sol vent A/ 100% sol vent B, a gradient tine of 3
m'n a hoId t|rre of 1 mn, and an anaIyS|s time of 4

o o o e o ~~ns 0 a AN 1 SN ri ~



10 7H 1 ndol o[ 2, 1-a] [ 2] benzazepi ne- 10- car boxam de,
6-[ 1-cycl obutyl -4-[[(2R, 6S)-2, 6-

wa@lovet bngi4 4- nor phol i nyl] ¢ arbonyl] -1H pyrazoPeBUs2009/042805

-13 -cyc | ohexyl-3
th N ((1- met hyl. et hyl | f 1 151002271 A
dﬁeémrﬁglép k[Aéi&,Z &%aa@é@% %Y f%@qlinmafdgay ﬂirf@fd&bwr‘b@me&hﬁﬁ-

a I

g R O AT e dpmetgoo N
ca{(iamﬁhylﬂn]opylbﬂulfmdrd)to [2,1 -a] [2 ]benzazepin-6-yl]-
(400 ng, 0.609 nmol), DI\/F ( mL), 4-Met hyl norphol i ne
(0.134 nm., 1.218 mml) , 6- Dgethyl nor phol i ne
(0.090 ni, 0.731 mmol) a NBez riazol-1-yl- 20

N, N, N, N -tetranet hyl uroni um ety 2 oborate (TBTU)
(215 ng, 0.670 mmol ). The an ®as stlr ed for 1 hour.
LCMS i ndi cat es tmrﬁwa done,/ 754¢. 19 at 4.05
mnutes. It was di | R ashed with
saturated ammoni um ch eri o dried (MgSOH)
and evaporated giving a ye TIQ f oam was

di ssolved in DCM the solution added to a Thonpson
silica gel cartridge and it wa uted with ethyl 25
acetate/ methanol (0% to 5% . The“appropriate fractions

5 gbﬁ)sz}é\e e a%@lﬁﬁbm@foﬁMamlel&&arboxymTh F?ﬁ&m@ﬂ%ﬁﬁ
ow

evapor at ed ‘gi vi ng ffoam The
f danlphml bm@@omb(ﬂ [(&H@tm@romﬁwlbnymm@carm%d%pon

(boE 1 st SRR RS e BT Fow
PQwHief mg HEZ MRS SURVES 0.88 132 0129 lﬂﬁrﬁf&) werChMRled. 7Pt 19
at 4. 05 m nutes, np: 217-219C. HRVS: calculate -

7508 eBRIxtrowaTstEed ZRAL 36 33 min rhempArcthyk®8Mz, CD30D) 6

1.23-..1. 3 = 1, 1 - 1.47
10 ( angwyfizoi&& ?E)ctﬁbleHbfiCé(sl?gé Tlgséll&?%dnnﬁlgliwgg zﬂged 4ﬁ5§|)solufion63
I(_l)vaats Ltidrdd at RTAdr werlng%@ Thélreackion %ﬁ)}(_tl)ﬁl% wad tHé'h puriﬂe%‘l)y EPbe% 1

)HPI’LC qdunglblgsmgpfg)pN IizOg@Flg gfgsol\@nu-system E@ctg@s w@re}qpllected

Z’lné 60n(20?r3[5:rf(1tu}ﬁer &2&]@1} %C@ﬂ‘ @Héﬁerlal%l%l (2 eﬁew sg})’%%a 2. 85
I")obtaﬁlneaés ntledooﬂs@o&ﬂ(ﬁ PEA ss]lF(2§ 3|Tl¥g O b3 T%molﬂr 755 % yléld'fJSMS d,

J= 16 Hz, 4.79 (Dbs, ? 7 (d, J= 16
15 HznVZITH)M PB) R@_tel(tsm timeHp, 17%n19¥|(be%c) HNMR CéOQMHz We®@®) 6

Hog 115 475 1A 6 11 352,308 2pS0 S5y R4 it gt

(Ct%)}h% %ﬂdZ( H')"B.9§L591@H§4(S@34 6& ()2 H) 4.94 - 5.04 (m, 1 H) 7.00 (s,
H | ndol of “a] [ 2] benzazepi ne- 10- car boxami de,
6 I[Ii)l;y?cqso]bﬂﬂ;m Wd[JB38)24LHz, 1 H) 7.57-7.63 (m, 2 H) 7.81 (s, 1 H)

W%\/ yﬁ%éw IOPPIBl nyl ] carbonyl ] - 1Hpyrazol - 5-y

20 rret hoxy N-[ (1- net hyl et hyl )sul fonyl]- [00228] A 2 dram
vi al was charﬁed w th 1H pyrazol e-4-carboxylic acid,

1-7TH2dglel2obuit Alaensazppige- trearlshramnide.- @l lrﬁaftslhbmx/l 4G, 11[»(a19

nmet hyl e car 1 ]
ol oD o AT DR b B Sefhogy 3
( Zﬁetﬁ o &tyimy| ) mor phol ine, HC1 (35.7 ng, 0.213
RI , ?IB bﬁﬁgl rmylgphol ine (0.035 ni, 0 320 mml ) and
0- Benzotrl azol -1-yIN NN, N - tetramet hyl uroni um
tetrafl uoroborate (TBTU) (37.6 ng, 0.117 mmol). 25The
rxn was stirred for 1 hour. It was diluted with ether,
washed with saturated amoni um chl oride then brine,
dried (MgSOX4) and evaporated giving a yell ow foam
116 -

=76 -
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SUBSTI TUTE SHEET (RULE 26) The foam was dissolved in
DCM the solution was added to a Thonpson silica ge

wearwngdege and it was eluted with ethyl PCT/US2009/042805

acet at e/ net hanol (0% to 10% . The appropriate
fractions (TLC) were conbijned and evaporated giving a
light yellow film The filWwas dissolved in DCM
re-evaporated, the resi rity=ated i n hexanel/ et her
(5% and 5 filtered giving Naelpri (66 ng, 0.084

mmol, 79 %yield) as light a lel er. HPLC

98. O@bpure 22.52 m nyit es. MBS, L70. 32 at 3. 96

m nutes, np: 176-178 X Y ated - 770. 3582,
found 770. 3583. N ‘ 00) 6 1.23 - 1.26
(td,J:7Hz&3.5%,H2 / (m4H)
1.46- 1.48 (d, J=6 Hz, 2 H), 152 1.%3 (d, J= 6 Hz,
3 H, 1.68 (bs, 1 H, 1.77 - 1 J= 10 Hz, 3 H),
1.84 10(bs, 1 H), 1.92 -2.01 ( H), 2.03 (s, 1 H),

2.08 - 2.16 (bm 3 h), 2.28 (bs, 1 2.28 (bs, 2 H,
2. 18058 hs Top sputiopo pmamlﬁ-ﬁt-@arbomlq@lcm -cycolyfyl-54139

(ertndily il G gyt p Sutfghitfeernlfhops ™,
H)indoBo[99-o([S beﬁzak@pm Gl-yl?ﬁ(% md, 1.845(Hnold inHIMS@.(B Ly, TRTRO

J= 15 Hz 4.77 (bs, 1 , 4.83 -
i@bsztmg 6 pemalgeni DIPE %3793@@2%3%01) v?)ae eddlﬂé The 1)

7. 56
" iyt s’f%r@dz%*]‘? br Pyl gy gl 1) T
Hzazablcyklo[ %3. Il.ﬂorﬁtné (366 nlg, H)067 mmol) was added. The solution was stlrred
7H I ndolo[ 2,1 %& ébenzazeplne 10- car boxami de,
6-4t E\Té‘gr(gV@lmgh_t), ILCIMS glgwanizcompletion of reaction. One more equivalent of
azﬁé}[‘@ %é%%;il‘é ﬁﬁ%@g&g@ét%ﬁ ARk g‘&thXerd%ﬁHlng 21 Ntksr

13- cyc

10 200 da¥s. I’Iﬁteh@‘dc&(ﬁrfmix)tsfu'i’vﬁs(meﬁﬂduﬂﬁed BoR29 ]HPAC&oﬁmmsMg al

15

20 | i |ghindglei2 logl 4

was charged with 1H pyrazol e-4- carboxyllc aci
CMWH&TEA &@J@ybﬁyaﬁ@x%ctwwyeq apd fqnfentrated

ISl gton el g Lipryanles bt bRl By o
micompdunoe2 hay map0. (pmohmasim % y@BH. MS ma 78(2(M m)ﬁke)tentlon tlme
8- oxa- 3- azabic ] oct ane,

HC1
i f%lﬁ @baac)seﬁﬁwmmmamom S opwri- 14 (Gstmat e TS 130

SH t

Cetr by Bhar bt 201 iy 7 ST OGP st )
I X3N0NAS/~$14.04 Hed HOT.02(s h10H)r7 13 (d, wasiadid uted. 2W(dth:e§t'm)9r

washed with saturated amoni um chl oride then bri ne,

dr3- Btz MBS BEY -did (BvbBor-at edl §i ¢8ng. hHyePT /Tl the

f was di ssolved in DCM the solution was added to a

Thonpson silica gel 5cartridge and it was eluted wth

ethyl acet at e/ met hanol (0%to 10% . The appropriate
fractions TLC% wer e conbi ned and evaporated i Vi ng

qnmzeprrw‘el&wbﬁxwa@ecﬁ dsarloylinll %@MS 348

o) e
B R e e N
madthy IptOpyl)stifonly B d) as Ilght a yel | ow powder. HPLC:
96. 1% pure, 22.80 m nutes. LCMS: 752.29 at 3.98
m nutes, np: 10188-190C. HRMS: cal cul ate - 752. 3476,
found - 752.3478. 1H NVR (400Mz, CD30D) 6 1.23 - 1.29
(m 3 H, 1.37- 1.43 (m 3 H, 1.46 - 1.47 (d, J=7
Hz, 3 H, 1.53 - 1.54 (d, J= 7 Hz, 3 H), 1.63 (s, 1
, 1.77 - 1.80 (d, J=11 Hz, 3 H), 1.84 (bs, 1 H),
96 (bs, 4 H, 2.03 (s, 1 H, 2.09 -2.13 (bm 3 h),
21 (bs, 1 H), 2.29 (bs, 2_H), 2.45 (s, 1 H, 2.71
.75 (t, J= 12 Hz, 1 H), 2781 (bs, 1 H), 2.85 -2.90
J= 12 15 Hz, 1 H), 3.20 (bs, 2 H), 3.96 (s, 3 H),
4 - 4.13 (spt, J= 7 Hz, 1 H), 4.55 - 4.58 (d, J= 16
1 H, 4.79 (bsSUBSHTUTE SHEET4RSLE2B) J= 16 Hz, 1
6.71 (s, 1 H, 6.94 (s, 1 H), 7.11- 7.13 (d, J= 7
1H, 7.58 -7.63 (dd, J= 8 Hz & 13.5 Hz, 2 H),

A PN 1 -— P~ N -— o~ PN 7 - ~~

ITITAD NPT
N @



met hyl pi perazi n-4-yl ) carbonyl- 1H pyrazol - 5-y1] - 13-cycl
ohexyl- 3- nmet hoxy-N-[ (1- net hyl et hyl ) sul fonyl]-

WO 2D239U5A 2 dram vial was charged with PCT/US2009/042805
1H pyrazol e-4-carboxylic acid, 1-
25cycl obut y1-5-[13-cycl ohexyl1- 3- net hoxy-10-[[[ ( 1-

118 - SUBSTI TUTE SHEET ( 26)
nmet hyl et hyl ) sul f onyl ] am nE] car bon)ﬁl] 7Hindolo[2,1 -a]
[ 2] benzazepi n- 6-y1] - NO. ), DMF (1 nl),
1- net hyl pi per azi ne, HCl (0. 037 , @3 mol ), 4-

) and
anmet hyl ur oni um

nmet hyl nor pholine (0.0 5
o- Benzotri azol - 1-y| -

/R 117 mol ). The
ted wth

tetrafl uorobor at .
rxn was 5stirred for Qhho
ether, washed with water th ;
evaporated giving a yellow foamm™—The foam was

di ssolved in DCM the solution $ added to a Thonpson
silica gel cartridge and it was &luted with ethyl
adeoisup/ ﬁlE)tahsalmObn <6f51% pﬂazﬁ&% carﬂ'dxgah(azﬂbm opydletueyl-5-[13-
fractjons e comnbi and evapor at ed l%lﬂ\ill?l[ ng a

| i yRphexet-] awhpw H% E@. @wfhqum@@ﬂ@mé&am%@rhoay

1
(SRR e e AR £ 46 e b D B0 i DT PRE) ?‘ES@’
5 m(@l 54 g, B0Fonyrh@) d])dIHBEAl(@m9 mszmmmﬂeadde&lPﬂﬁ

99. 1% pure, 24.07 mnutes. LCVB;, 739.31 3.70
TS fge wgszsAIrrz@et@“T fRiE T diteti RS- Yz, 3636,

f

1%*71@;951‘%18 i’g‘gf‘ﬁg A (b} Deng A7 e e b AT ox A daion was
sﬁlﬂred:g:tdilToﬁ)Ud)\ngm '(l(e]rSaoﬁ&i) mtox &vas then purified by Prep HPLC

b cl t 5-yl 1H
1]00 &t &%ﬁ@ﬁz@l %@f?ﬁ%ﬁ&yeﬁﬁ ¥ aﬂggqri&y@rlww %@E 2 Eﬁmh
1
10 1&%%%31%&?&1 %ld%r%igﬁ?o\zéﬁj ;@'?éraogf%’fggﬁ % %lfotil solid was obtained as
20ckcbopuny is BEA 4:3-(83/.€ ingh@83/7ImBelygl Yhoxatd)1 04 1@1[2(7]2 9(M-H"),

T ) O ST R R 54 £

(55 3Ph By - Soohil syeh alt oud) EBUAnS st g9y

rrm%)41ﬂnﬂ2H)395 (s, 3H)436(s br, 3H)453 4.66 (m, 1 H)4.97 - 5.08 (m, 1
-Benzotriazol 1 r amet hal/l uroni um

15 { il (érolr%)o7olr1a(fleﬁz17éﬂ§) {%?2@(%} 5953475 B b 54 7Y
B T T

sat ur at ed ammnl um chl ori de then brine, dr| ed (MgSO4)
and e ra ving a vyell ow foam The f wa
qi s Erghe o Zﬁi@wa@m@ %‘?qxélﬁl% Larelebpylgh @Zlﬁh‘gﬁ%ﬁson
Si

P S AT SRR AR

20 frme:thoxg% (e’ﬁiﬁﬂi)ylpnquésmbnjdﬂ -ned and evaporated giving a
li ght

dried (MgSOM) and

-78 -
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5 vyellow film The filmwas dissolved in DCM
re-evaporated, the residue triturated in hexane/ether

w@ 20p/13me filtered giving the product (58 ng, BCDUS82009/042805
mmol, 73.0 %yield) as light a yell ow powder. HPLC
99. 9% pure, 22.39 mnutes. LCV5: 738.26 at 3.96
m nutes, np: 164-166C. HR calculate - 738. 3820,

found - 738.382. 107H | ndé '][l
i@cl obutyl -4-
zabi cyclo [2

[2]benzazep|ne 10- carboxanlde, &

[[(1S, 4S)-5- cycl opropyl met hyd

2.1 ]hept 2 -yl 1 ¢ arho “1] 1H pyRazol - 5-y1]-13- cyc
3 hyl ) sul fonyTh N.

\

1H—pyrazo|e 4- car boxyl i c at¥t
15cycl obut y1-5-[ 13- cyclohexyl-

et hoxy-10-[[ [ (1-
nmet hyl et hyl ) sul f onyl ] am no] carf 1]-7H i ndol o[ 2,1 -a]
[ 2] benzazepi n-6-y1]- (70 ng, 0.~447 mmol), DW (1 nl),

dlj{g(;%a C)2/1:30|( o%%ﬂgl gxp ?Eﬂ ez Q‘Yél %_?Cr:gox?ﬁc acid, 1- cycl%bu 271 g [13-

4- ayelbh’qxb/hi}nmthoky b ][ ((ﬂn@ﬂﬁlpmpyl)ﬁﬂﬁﬁﬁl c)artwnyil 7H

0 ipgn P Bt abrupd s fdsyhS 1@%' o ZJ an
f |
5 vas .e%fn%rogw QhoIPRA 1PHR (0040 MBS, 93 %.ggwdagﬂe aaaegt ey

wat er t hen rlne drie and
ewamdmamemngmmsngﬁamyéﬂkm%ﬁmuaﬁmmTﬁéAS¢amﬂmh$5—

si Fretigul LaReningg a8 e od Thabla iR crppiton
an@JS %ﬁﬁéd%kﬁf@&fﬂve&?g% tﬂleq’&ﬁon mRErERR R JuREE& by Prep.

fractions (TLC) were conbi ned and 25evapor at ed g|V|ng
a HRIgh¢olynel bsong GH:ICH-HTREFA iad solweaissysters s Blavtaohs ivareDCM

10 G B 5 A0S RS T g e Syl o was
f 'dbta‘ﬁ’fe@% Qﬂlevdoﬁlgoﬁﬂaewpf RAUEH25(RrfolMh.3 )@J@ ATPh salBOMY %0
yi el d) ['igh I'l oW powder . HPL 9% pur e,

23n/897'l‘ﬁ\/th),dhitenh63ﬁvﬁine 7096036ingbas). 74 NMRU 5BV HapveOD)

g P 5 B T T
’141]%2§7 4%94%? 1(}6150?5 @1’35%’1;102%_)88 9?}&&’?497%?11 Hp

15 - 2721qu WF8.35, )44 1, 53{) (716$(d I=453 H2 270 1(1s,7.92 (i) 2 H27.83(d,
m. 2 h), 3.06 (bs, 1 H, 3.19 (bs, 1 H), 3.78
(b%g%i%lﬁé.gs -3.95 (m 4 H), 4.08 - 4.13 (m 1 H),
4.56 (bs, 1 H, 4.86 - 4.88 (m 2 H), 6.69 - 6.80 (m
1H, 6.92 - 6.95 (d, J= 13 Hz, 1 H), 7.08 (bs, 1 H),
7. Hﬂln@b]s[Q,lla]@]beni’azﬁlAne—m &vboxamidd, 6] l-cyt®biutyi -I4F(dol 0

| e i b G B AR al g ey oo

20 PYAGR]Ift @ymm& @rbonyl) 1H pyrazol -5 -yl] -13 -cyc
| ohexy oxy N-[ (1- et hyl ethypsul fonyl] -
151002331 A 2 dramvial was charged with
1H pyrazol e-4-carboxylic acid, 1- cyc |obutyl-5- [13
-cycl ohexyl-3 -nethoxy-10- [[ [(1-
met hyl et hyl ) sul fonyl] am no] carbonyl]-7Hindolo [2,1
-a] [2 ]benzazepin-6-y1]- (70 ng, 0.107 mmol ), DWF (1
m.), 4-nethyl norpholine (0.035 n_, 0.320 mml), (S)-
oct ahydropyrrolo [1, 2-a] pyrazine (13.45 ng, 0.107
mol ) and o-Benzotriazol -1-yl- 20
N, N, N ,N -tetranet hyl uroni um tetrafl uoroborate (TBTU)
(37.6 ng, 0.117 mmol ). The rxn was stirred for one
hour. It was diluted with ether, washed with water
then brine, dried (MSH) an “evaporated giving a
yel l ow foam The foam was dissolved in DCM the
sol ution was added to a Thonpson silica gel cartridge
and it was el uted SUBSTITUTE SHEET (RULE 26)



with ethyl acetate/nethanol (5%to 30% . The
appropriate fractions (TLC) were 25conbi ned and

weraposased giving a light yellow film The fiPam/usm09/042805

di ssolved in - 121 - SUBSTI TUTE SHEET (RULE 26) DCM
re-evaporated, the residu riturated in hexane/ether
(5% and filtered giving Eh& praodwct (58 ng, 0.075
nmmol, 70.4 %yield) as I|i eI[L]o powder. HPLC:

99. 9% pure, 24.23 mnutes. ’ 65) at 3.72

m nutes, np: 199- 201% rgelvs I Iate 765. 3793, found

765. 3788. 4
7H 1 ndol o[ 2, 1-a] [ NRAZe[ L0- £atyboxamn de,
0- Q Q
] noman-V-yl car bonyl) -1

6- [ 1- cycl obutyl - 44( 1RH5S)
trimethyl-3, 7-di azabi cycl of
H pyrazol - 5-y1] - 13-

cycl ohexyl- 3- met hoxy- N-[ (1- net et hyl )sul fonyl]- | F
rELF Il OH CO 10[00234] A 2 dramvial was charged
Wi [00156H- iorazphitien df-1dapyonie-4-carlaxyy ok acid; 1-cydobugbit[y3- 5-

SRS P R PRI bl a1 2, o

61]1dc[1c§2 I Qz?%?o@ Rinkr G381k n{g7&omnm916ﬁ1Q3M§ml i), BMTU 1

| 'mor phol i ne 035
5¢( ](Rl 58ne, 01063 n&ﬁncﬂ} andélIHBA{(BO@ rolL 220 inoye ] wird adiiecl] Alonane

17. 9 , . 0.107 | | d. o-. )
| SEiSROU S B st 208 ioR i (Thep mamheliie - §hmend 067
t ghhélh Whoiabe 'Tﬁé %Mt%@% stlrd aﬁRTTQJr OQerﬂ-%lYt mol ). The

rxn was stirred hour. It was | uted with ether,
wa80k5d] wiTthkh r@dﬂumnmtc@d: \mmlmmpunﬁeﬂnycﬂmm #Pt.6enlutnniusieg

dr i evapor a ed n f oam ,The

f SO RRTE of Gty SRR Bt et onstltied o o

10 Th@ﬁ&%@ﬁE@l\l’A@@ f&%lverﬁ%ﬁtt rA Bwabish wis opehc@ bR oMbbihd
et hyl acet ate/ nethanol” (5% to 20 30% . The appropriate

fr(a@ﬁ mn@()i@m@l tetoyiddnbi ned and evaporated giving a

| | filmwa | yed DCM
r 6[8&;%(9 %3&& H)eEFtarlﬁfé)TUr“}ef &ﬁba\?so ﬁ 1q‘?le:(]ane/ et her
d1 t 9
(03 (P AYET B et 6187500

99O Y3 Hu?.8% - 267 @i, Lt 3198 $s, 3&[}1!418'6 glcw (@ 3brat HB4.88(d, J~14. 93
' , ; 0-212C. : t 4262
15 g A 3860758 M TneShru S S Aofie 5820 QL
7'# krdol ﬁ[ﬁ’z 1?16}]7[5%] b%ﬂ%ﬁzﬁﬁ) ney (Jsor H?“? RowRMm 14, Hz, 1 H) 7.98
[ 1-cyclobutyl - 1, 4-oxazepan4-

ca(dhl?ﬁ)ﬁlﬁﬁ-zl]—[r[byrazol 5-y1]-13-cycl ohexyl 3- net hoxy- N- [
(1- met hyl et hyl ) sul fony1] -

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[ 1-cyclobutyl-4-[[cis-2,6-
20  dimethyl- 4-morpholinyl]carbonyl]-1H-pyrazol-5-yl]- 13-cyclohexyl-3-methoxy-N-
[(2-methylpropyl)sulfonyl]-

- 80 -
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W@ ywbobusy 1- 5- [ 13- cycl ohexyl- 3- met hoxy- 10- [ [ [ (RET/US2009/042805

10

15

20

5[ 00235] A 2 dramvial was charged with
1H pyrazol e- 4-carboxylic acid, 1-

nmet hyl et hyl ) sul f onyl ] am no] car bonyl] - 7H i ndol o[ 2,1 -a]
[ 2] benzazepi n-6-y1l]- (70 ng, 0.107 nmmol), DVF (1 nl),
4- met hyl nor phol i ne (0. 035 0.320 mol ), 1, 4-
oxazepane (14.67 ng, 0.10 l)—gnd
0- benzotriazol -1-yl - N, N, - 10 tetranet hyl uroni um
N 7 mmol ). The
rxn was stirred for hO(l)Jr nd| cates the rxn was
conplete after 10 jmi nuteg, 740.B80 &t 3.96 minutes. It
was diluted with ﬁ\N i rat urat ed anmoni um
chloride then brine, @H ed (NS g £Vvapor at ed
giving a yellow foam The foam\was™# ssbl ved in DCM
the solution was added to a Thgfpson silica gel
cartridge and it 15 was eluted wth ethyl
acet at e/ net hanol (0% to 109%. 2 appropriate
f r[@@160 p n<To(aBbkiiomef 1¢/- p;@ﬁﬁbi%ﬁhrmglhceac&p oxcmlaﬂu}gm{um a
light yellow film The di ssol ved

r EYRORG nethoxyt Hl E(%él}e&u@rwl)wﬂoaxlkaanwcarmglﬂréﬁet her
ol 2 LRSS VIS bl PISIEGD nDMSORL ms AL

99209 myy (06728 @Parl DIPEAS(0.0BCMBE; 0. zmnﬁal) %re&d% The
m nut.es, . np: 20153- 155C, HRMS: aI cuI te 740.3476,
f JEAFHOT B e Strd piftofop 19 iy T fl%-]Z -dimethymgrpholine
c I t
[ Etg?%gltgh@ @@ﬁlglg‘) gﬁsa %afaa (Ii C'l;/hgﬁbélﬁ?&ﬂ?%.sﬁﬁredé aé% 'R_T for ?Vernlght The
arrbamyﬂ 1]n1x{u‘ké-kvmﬁhazpﬁnﬁ6d by Prep.-HR.CG @ mhlgmeﬂ H,O-TFA

S %HE%% bﬁ%héé@wte%gfé&%nwwﬁ G SPEER VAR

T P e

ETRIY Iyzetdl)tyM)Ssmfk ﬂﬁﬁﬁMl I]Ia,rﬁemnjlmamrb@r@zl]o-rmm(basﬂbl "HPMR (so,o]

e TS S RS e B D388 202 Gnidg) Tt 367 (o H)
ﬁmf.ﬁ O iy Lo a2 YS! s 6o bl 2530 Fr- 1Y) B3 (01 AT 14

o-(hekz 88 Hzarz H) 7.20 §ddN, N) N57 N7.61 @i, asres, hysB urzoh Hyumi70 (s, 1 H)
t et raf |l uorobor at e gTBTU) 37.6 ng, 0.117 mmol). The
r b Més/~d 27 FzebiH) 597 €. &S5 H4. &R i ndi cates the rxn was
conplete, 765.37 at 3.76 mnutes. It was diluted with
et her, washed with saturated amoni um chloride then 10
brifmdoldf2, leaj[zqm@sﬁépineatﬂjcaeh(ﬁmﬁrda,tée[d cgi:lvsbmg 4 (y-alethgiaB, 8-
fi|lm The soljd wa in sol yti on was
dJa@éa ipIE gﬁbﬁ%%ﬁﬁ%%opﬂ ﬁwr%@rm %quhﬁ@ CoRgFY-N-
hyI acetate/ net hanol (10%to 609% .
g%tg$IEQPWSBHO ractions (TLC) were conbi ned and
evaporated giving alig IIow:ﬁolld The solid was
triturated in ether/hexane-gyvi t he product (60 ng,
0.078 mmol, 73.5 %yield)las 3 5 powder. HPLC:
99.99% LCMs: 765.41 at 3. ' M. 114 NWR
(400Mz, CD30D) 6 1. 162 1926 (m/5X), 1.34 (bs, 7 H),
1.60 (bs, 4 H, 1l S\ 1.90 (bs, 3 H,
2.03 (bs, 4 H), 2.20 @bis, s, 2 H, 2.79
(bs, 1 H, 3.92 (s, 3 H), HYy 6.87 (s, 1
H, 7.04 - 7.05 (m 1 H, 7. , 1 H, 7.72 (m 3
H). 207H I ndol o[ 2, 1-a] [ 2] benza ne- 10- car boxam de,
6-[1- cyclobutyl- 4- ( 3- oxa- 9-
azabi cycl o[ 3. 3. 1] non-9-yl car bonyl) - 1H pyrazol - 5-y1] - 13
_cycl ohexyl- 3- met hoxy- N[ ( 1=RBt hyl et hyl ) sul fony1] - -
124 - SUBSTI TUTE SHEET (RULE 26)
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[00237] A 2 dramvial was charged with
1H pyrazol e- 4-carboxylic acid, 1-

W@ ywbobusy 1- 5- [ 13- cycl ohexyl- 3- met hoxy- 10- [ [ [ (RET/US2009/042805

10

15

20

25

mst hyl et hyI )sul fonyl ] am no] car bonyl] - 7H i ndol o[ 2, 1-a] [
-y1l]- (70 5 0.107 mml ), DVF (1 nL

PR e R SR o S e T N
d

Z@Qh%ﬂ 9[11%th§x31 mﬁRQ.%t}sKrﬂp%o@ﬁsmny@nn%%a@my% 7AD

ri azol - tetr ium
t aehdodd| D, o @]:luenzat@n( G-BTB0 (/0. Mﬁrgmolﬁ)lmnMSﬁT(rbth) TRI&®J
rxn s stirred for tes the rxn was
&%bm%mg 0. éﬁééﬂ%@) %{@WW@%&%&% 229 wei petedd i ¢ h
et l\g{%[} gijaely ride then
rrlgér:‘?lfe1 on ri eggﬁ%gtwwgéﬁgjfoggggé@aporgkﬂe%]&glk\g/l ng a yell ow
saliazebicythg3.2.d]octdnap@ECH(i18 86 hmge@iOan@Gleas dided dfhatsplotion

was added Tho silica col n

C oN A RE g ksl %tﬂsﬂwaé o A eé?@@%%
109%0c coldin @& @BCN&F@ frm% éo%ﬁt s(y;ftk&) FEHdhs %f@%ﬂ&%a
and evaporated gi'ving yelFow solid. The solid
weesd toricentraged addar SPEEIh Y7 NO@ foa nmrgglw Agyetline sq@doris obtainbdias

e Sprr el - trae ity el il s A s MEmisadihy,

N 71 dy. 42
(rl\#%te?r’l éé’{?&{% %23%{%@ 28 )1,11"1%\41% (ff@ N agéedlﬂ) ' é%mgl rs@
(d] 6J£ 1Tz, w)lmwu(mawog 558s, bi), | H])27/6 3D578, {H) 3.81 H)

2.11 2
AR R A L B T 2
2

(b o Gu s sEoubell 35325t M iy ) Pl o
41559974, B8.5161zHEH).1 H), 4.82 (bs, 1 H), 4.87 -4.95
(d, J= 16 Hz, 1 H, 6.72 - 6.75 (m 1 H, 6.93 (s, 1
H, 7.12 -7.13 (m 1 H), 7.58 - 7.64 (dd, J= 8 Hz & 19
(Hzm %515% 2F1|Z ?%b&%z éJmeHio caYb&Qm{d% 6- I_El é%lobu?yg% (3-hyfdrSy-3-
SUB@SII'BL&[E&)HSHEBTZ Rtlll-_&Eleﬁl)bonyl lH pyrazol-5-yl]-13-cyclohexyl-3-

o Ay Y Eﬁ%meﬁﬁp@w%aurfégﬁi’h.”i . carboramde

di azepan 4-yl carbonyl) - Tih pgr azol -5-y1]-13

-cycl ohexyl-3 -net hoxy- 1- nethylethyl)sul fonyl]-
51002381 A 2 dram vi al ar ged. wi t h

1H pyrazol e- 4-carboxylic aci d)y 3
[ 13- cycl ohexyl-3 -net hoxy- 10-
nmet hyl et hyl ) sul fg/gji/l/]%mo] car bn] 7Hindolo[2,1 -a]
[ 2] benzazepi n-6 ol ), DMF (1 nl),
4- et hyl nor phol i ne (M 635 9320 1 pl ), 1l-nethyl 1,
4-di azepane (0.013 ni, O. S \

o- benzotri azol - 1-yl - N N, Nr, Nr- 40 tetramet hyl ur oni um
tetrafl uoroborate (TBTU) (37. 6 0.117 mmol ). The
rxn was stirred for 1 hour. LCMS/indicates the rxn was

cquwieet € To488uebn @ﬂlfﬂ@ﬁ@zof&@éﬂrﬁiyhd 501d/\@-% dbtul gmsmw th
et her, washed wi th saturated amoni um ch ori de then

brayelefexslk3-athosgy BEA) 2 anethybveybrefoad agiinlergoayy-8Ht ow

it laTo Bt € e Ehummag oG B 1Y
CQQSJWEth\@%%hMBI? ehDIPRAXB0SXANES BluhholRwelcali®d( 3096 t O

1009 . The appropriate fractions (TLC) were conbi ned
arreecavmpoiue wes Gined ntg}iTafOIrnl@mn yidkn dwedol-fd. The solid

tri t an ving. t he C
noreOahE AR e So ol M H AR OB b B it
powder. HPLC. 93% with a 7%brrpur| ty. LCVS: 753.44 at
3.72 m nutes.
207H-1 ndol o[ 2, 1- a] [ 2] benzazepi ne- 10- car boxam de,

6-[ 1- cycl obut yI -4-(1-

cycl opent yl pi per aSUB3TWMIWIE SHEET)(RURER2G)azol - 5-y1] - 13
- cycl ohexy1- 3- met hoxy- N[ ( 1- net hyl et hyl ) sul fony1] - -
126 - SUBSTI TUTE SHEET (RULE 26) 1002391 A 2 dram

butyl-5-




evaporated giving a light yellow solid. The solid was
triturated in ether/hexane giving the product (52 ny,

wO2@8531mrb0l , 71.5 %yield) as a light yellow ppomes2009/042805
15HPLC: 99. 6% LCI\/S 793.43 at 3.77 mnutes.
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Bl g S Byt S 5 s irebaikg dhM fip Recdion
SR SR e S

n1.?)88 ~4B~OBE(hhyH)Br4©h®I65 (e, {10) NA3(s/aH) 123 rmrE) 4.51 €4.30 (m,
6- di met hyl nor phal i ne g 016 nm.. 0.128 m’ml({iﬁ and

0- %%}Hz%‘nﬁ L EDIRTNTNS g E) 169 adret Fyilzud SRi7 - 7-66 (m,

t r 3L , 117 mmol ). The

r%ﬁ%zyggt?@mgé@/g}ﬁﬁ%é& i Eg/ggl 1n I'cat es th)e rxn was

done, 753.2/755.2 at 3.08 mnutes. The rxn was d| I ut ed

Wi t h 1 NHCL (a ous) the
10 dr7%@%&2éwgﬁﬁlz%%n%%%boéﬁ@@e ﬁi%f(jlo'é‘ltiﬂe"l %we@y%%
T t
R s LV b SRR S A LR
wi [t hmbtexlathel)satfonsll - acet ate (30% to 100% . The
appropriate fractions (TLC, were conbi ned and
evaporated giving a cr white solid. The solid was
triturated in ether/hex nd /AN tered gi ving the
product (39 nmg, 0.051 mol, 8% I\‘ as a 15 white
powder. HPLC:. 99. 9% ure at . mutes. LCVS
pos/ neg: 753. 2/ 755. 1..at 92.98 nj . 1H NVR  (400Me,
)~ 1.43 (m 4 H),

CD30D) 6 1.20- 1. {BHZ )
158-160(dJ1<3 , L 3 H, 1.77 -
1.79 (d, J= 11 Hz, 3 4 H, 2.03

22.14 (m 3 H, 2.28 2’30(d "7 Hz, 6 H),
2.50-2.52 (m 1 H), 2.72 -2.7 1 H, 2.80 (s, 3
H, 2.87 (s, 3 H, 2.94 (s, 3, 3.95 (s, 2 H), 4.08

20[061%3] 2 '['d)a; soﬂltlg’@of 141% @Jfaz‘%le‘h §a¥b0x§hc5§1cﬂ mcyc:loﬂﬂ}%l 5‘{1? 6
15 - qulzheccm3 meﬁpxy 170 E{D(1qneﬂlylwly()mlfomyllﬂ)mnomﬁi)nylé 7H1

1 Pyl 12 Bhipadg e 120 ey fossmmgh HepySOR! %%%lréfn
QQ ()0 mfgg)oiz% n%h’?@ff DTMAE(M&%[ 0'3%—@111%@)\&@6 added. The

I ndo 2] benzazepi ne- 10- car boxam de,
6 r[aqpi;l@lymlx@bgwyﬂ sturgd pRDARr @Symrg Then 3-methyl-3,8-

ﬁzaliér]égj’b?ﬁ:? h0| bg%l 19%4 mgny &619 mmgﬁ %VQQI ail'ddg'(i_l- % sglﬁt?oln
20 mawa Qi¥edNt k(rlforrwelmghstrhe/&wioh eiithde-was theR p@O2AbY Phep2

dram vial was charged with 1H pyrazol e-4-carboxylic
ac}ﬁlﬂ.(gcq}'tgnmgsung CH;CN-H,0-TFA as solvent system, Fractions were collected

BRSSP R i B o Gt SpBingd
] [tRﬂeb@lﬁ?@m Pi406 g 0439 nfndd), 868% yiRId} &4TmAR) MR 763(Mk)),

4- et hy nDrphollne (0. 023 nL, " 0.208 mol ), cis-
2, Retaitioreting | 2rb3yphio(basie). (18 NMTE (500 M, MR©Thdpipin lakéd 2.36

0- be i,azol - 1-yl - , - tra I ni

25 ¢ 4 24 Tt Dot Sy 1oy O 365 ko) 0 Pl S O PR
F B W8S HS I Ty £57 @V.15, ms aan H-CO0s1 61 g3, €5(st PR) 7. 20V was
done, 767.3/767.2 at 3.10 minutes. The rxn was dil uted
with DCM washed vvlth 0.1 N§—|C1 (aqueous) then brine,
dried (MgSO4) and evapor at e giving a yell ow syrup.
The syrup was di ssolved in DCM t he solution was added
to a Thonpson silica gel cartridge and it was el uted
with SUBSTITUTE SHEET (RULE 26)




15hexane/ et hyl acetate (30%to 100% . The appropriate
fractions (TLC) were conbi ned and evaporated giving a
wee@any74dhit e solid. The solid was triturated PEI/US2009/042805

et her/hexane and filtered giving the product (59 ny,

0.076 mml|, 72.9 % i e as..a creanmy white powder

L0960 i d 6058 28 it b e b B Shidos
m AQte sy, hI)NI\/R (400|\/k CD30D) 6 1.20- 1.26 (m 3 H),
137-143( 3 H, 20145-148(m4H) 1.53 -
1.54 (d, J= 7 Hz, 2 ,167(5, H)177-180(d

iD:ZI%%l_dg%D(]éa}] f%ﬁqq;aze@nq)%p carl%)x_atrglde ré—P lzcy;];]fbutﬁ 4%@ @19
= 1
5§ SpgriaghEmgly glorpind Py o i i by g (e b

3. [P2mthylethyliplfo811906 (s, 2 H), 4.08 (s, 2 H), 4.40 -
4.43 & 4.52 - 4.55 (m 14), 4.75 -4.83 (bm 1 H),

6.37 & 6.67 (s, 1 H), (s, 1 25H), 7.11 -7.13 (m
1 H, 7.28 - 7.33 (m @75N—768&774-7.75
(m 3 H, - 129 - SUBSTI AEE_(RULE 26) 7.88
-7.90 (d, J= 8 Hz, N8, 28 & 8.95 - 8.97 (d,
J=8Hz 1H),927(&1@84 .
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6-[1- yclobutyl -
5di net hy1- 4- nor phol'i ny ]ce 2
5-y1]-13-cycl ohexyl- 3-
met hoxy- N-[ (1- net hyl et hyl ) sul
vi al was charged W th 1H pyrax
aci d- 5- met

1 [99/1&|4bwalsobllprncziléiz@{rw%qﬂww ik y=cydolpuyl44[13-

[2,1-a
OB EL B R MY SR SR BB BT %
10 4-incktidfg, I1mqn[apianﬂampa1 €-911-026 migl 0.045. r2A81) VPO (Ting), 2BV
di net hyl nor phol i ne &§P015 nL, 0.125 mml) and
o-B2A% Ber(-662 anmal) ynd TNPRA (9.04¢ L0328 aireal hysre pdsdsel uRhe
t nmol The
Q£&ﬁéiﬁg%?€8é @@é%%ﬁp%ﬁq§ﬁEtﬂg@h%z&%&%gs thé rxn was
dansicy¢hfB. 21 iﬁ&n&(% 12g, 8$)69r‘rnmd)1l)e)$as added Tike okumiomaas stirred
diluted wth washed with 0.1 N HCl (aqueous) then
brét Ré forchP@tght Fy S shosiadncomRls P elarcpty i (g Taorg equisygnt of
15 SYFBIR3 o EgﬁPEX%é%ﬁﬁéd dl*h%?&kt\{(ﬁlqm&{ﬁ e%glcoﬁtnfge@ﬂr Oé RRT for
was added 16 a son silica cartridge an
wascialght. éﬂlemat:inomemamemstth\@nl puaﬁai Bt e, :Bﬂ?%Ctooluﬂrﬁi@%lg
(TLO were conblned and

The appro rlate fractions
\Fébéﬁg HYVeat YFERmTARRep ek go]lestedpad casetigtedas
Ito :dg éljr[:s@’ﬁ?é Owrcrbgﬁ @or%%}%é Vb@e?sa{ae A%%ﬂga 'ys!fﬁﬁe&?%ggin\éa %nteh €
mmlpoundremmg,égomﬁmme% yREd) 4 BISivia (6@ d1-H) REentidH 8md 9

at 4.09 mnutes. 1H NVR (400Me, CDSng 6 1.26 - 1.30
20 (o 868 npy. (bagicls T HNMRAFION2 MoGD) Spes!. [, 2.6 (o, 22 if) 780 -

1. d, 0 1 ! (71l ,

A 320y 1B gt v oy 4T Bp 1 B
2.162) 7. 2& (ﬁﬁ]=(2t4,4 Hbz1 HQ 762 (dd1J34)55, 2758z, (103), 7.36 H).71 (&, 35) -
252.90 (m_2 H, 3.07 & 3.08 (2.s, 6 H, 3.95 (s, 2
H) 7. 7345,07H 683 (5, IH)) 7.98 (da/=3244%. kHA 56 - 4.59 (m 1 H),
4.80 -4.88 (bm 1 H), 6.44 - 6.47 & 6.70 -6.73 (m 1
H, 6.94 (m 1 - 130 - SUBSTI TUTE SHEET ( RULE 26)

H, 7.11 -7.13 (m 1 H, 7.21 - 7.22 (m 1 H), 7.31
-7.33(m 1H, 7.56 - 7.66 (m 2 H, 7.71 -7.73 (m 1
H, 7.90- 7.92 & 8.27 - 8.28 (d, J= 8 Hz, 1 H), 8.97-
8.99 (d, J=8 Hz, 1 H, 9.37 & 12.56 (bs, 1 H).
57H | ndol o[ 2, 1- a][2]benzazééﬁhe 10- car boxami de,

6-[ 1- cycl obutyl -4-[[(1S,4S)-5-

1\hyl-1FprrazoI-

1]- [00242] A 2 dram
e- 4- car boxylic
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et hyl- 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bony1] - 1H py
razol - 5-y1] - 13- cycl ohexyl- 3-

woreaobosusN- [ ( 1- met hyl et hyl ) sul fonyl] - [ 00243] RCRUS0891042805
vial was charged with 1H pyrazol e-4-carboxylic acid,

SR PRIRLe i sar b R ol wortyar o ok

] [ 224 L Na il (.7 A KavHYR - - NY/{ -
S i R R
( AfetlyleryyD)s@fcb3B- ol ), [ Reactants] and

o- benzotriazol -1-yl -N, N, N 4N - tetranethyl uroni um
tetrafl uoroborate (TBTUN (X7.6 nmg, 0.117 nmol). The
rxn was 15stirred over nijght). LC\S indicates the rxn
was done, 764.2/766. 2 I Nyt es. The rxn was

> 1 (aqueous) then
brine, dried (I\/gSO4)Oan8 evaPor at ed giving a yell ow
syrup. The syrup wasidi §sol ved/i m\DCM the sol ution

was added to a Tlggmpﬁ s TRhed gartridge and it
was el uted with Bt hal 59 . The

appropriate fractions (TLCY weye cofrbi hed and
20evaporated giving a creany yhite solid. The solid
was triturated in ether/hexang apd filtered giving the
product (52 ng, 0.067 mol, 63.2 %yield) as a yellow

5 pdobies] HBLaGoIub8n O¥-purime]e-L23urbtkyhd ail, é<yclblo®:5-[TH6. 16
at 3.92 njnutes.

1H NVR. (40 0D). 6 1.18- 1.30
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( o2 Plpder a1 o mp 0 tihel)  PYiSOt, By ThRY
( d22.06:mg,.0620, miolfangd DPPE2O(0:048 n32 0.228 mmbl) M)ere dlddB 2. 49
preachonpisaige s ojted ol Tl op &5 in ki i) ey ppazite 31
- 2 .
10,7 HEEET RETRGRRD) AR afed® Tho oty 8 wirkead BT Ror
( dlhe Jeacti®@ thizturdwid)thendpubbed byRrd2 HPIC chlubin,usiig 85:CR4{,01
tDDTFAiaS'SﬁgIV%Iﬁg},’S?e&)H }(_%‘pgctiép%%ér? g@lggte@_&r?l' cér]f@ggittgd,] Ellfegr,_%il,zEEplo 4
- VAR 6 Bverhighd. A gen%% solid wabblathed 45t cl(_)'ﬁlvpoéndg%4.5 69039
(s, 1 H, 764 766°(d, =8t 1 H,7re 7579
( dnmdl=8@%5kttd) ad TH séit. IMS 217z T5EV-H), Rptentit-tinred d1 950
2,1-a]. o i ne- 10- b ] , 6-F -
15 | G hich “HrutiRg PO e eI Bicf et Lo g 4 5.7 025468 By ¢
| Al | 5 =
R S M v i e AT ST ST RS
F,- 5,06 (R, Bt, HND) 5.96 (N1 H)0244d, J20.25 He,dra Wi Bl (diyals 8 Shariged, |
ith 1H | e-4- b i i d-5- net hyl ,
LR OBMAYEL 1008, TR o1 a e Hovey - S0- [ | EA Qe
t hykagipno) ﬁgl fonyl ] am no] car bonyl] - 7Hi ndol o[ 2, 1-a] [ 2]

benzazepi n-6-y1]- (70 ng, 0.104 mmol), DMF (1 n),
20 4- et hyl nor phol i ne (0.037 nmL, 0.333 mmol),

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[ 1-cyclobutyl-4-[[(1S, 4S)-5-

ethyl-2,5-diazabicyclo[2.2.1]hept-2-yl|carbonyl]-1H-pyrazol-5-yl]-13-cyclohexyl-3-
methoxy-N-[(1-methylethyl)sulfonyl]-

-85 -
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15(1S, 4S) - 2- et hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept ane, 2
TFA (48.0 ng, 0.135 nmmol) and o-

whe2osusazol - 1-yl -N, N, N , N -t et ranet hyl ur oni uP€T/US2009/042805
tetrafl uoroborate (TBTU) (36.8 ng, 0.115 mmol). The an
was stirred over night ~LCM5 indicates the an was
done, 778.3/780.2 at 2.6N ghnutes. The rxn was dil uted
with DCM washed with O. gueous) then brine,
dried (MgSO4) and evapor at ey [N\ yel | ow syrup.
The 20 syrup was dissolved ig DQM tYe sol uti on was
added to a Thonpson %l | Pca gel

The appropriate
porated giving a
/i turated in

the product (53 ng

creany white solid. The s
hexane/ ether and filtered giVvihe ,
0.067 mml, 64.6 %yield) as 8 yell ow powder. HPLC:

99. 99% pur e, 22 85 m nut es. Cvs: 780.19 at 3. 63
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- h | - 2 5-di bi |
10 Zm%tﬁc%ﬁ“ﬁ%%) n%? %ﬁa\”&ggs mehy - alz glz a5I S)lli: 12 cyc
%Q@l’fd’wﬂ‘ ob[a(ﬂled ﬁ?ﬁt@do%%d)@}@ FRY 03 mmol, 84

I
30245 dram vial was charged wt
1H4>meidazsaTEaAéaltcar boxylic acid-5-net hyI

A BGRE L T POy BRERET e d R PRt ctaod o 2.1 - a)
[ %hmggazm R%dojﬂﬂzl O(Méblj%ppﬁl 11%4% 57 ﬁ?’fgﬁ 48)6}911 1

-met hyl nor phol'1 ne 037 0
15 19397 -4 ndil 4dabi ty &l b(n2.12)X] ddeptiadher, 032 7TIHRAm( 480) 1.19

i dit 322, PO SRS e 2Ty BBt th797 (@
tej_ggamqﬁporate (TBTU) (36.9 ng, 0.115 mmmol). The

rxn was stirred over night. LCMB indicates the rxn was
done, 777.2/779.2 at 2.42 m nut es The rxn was dil uted

SRS S S i e
20 Tr}ﬁorﬁl%hﬁ?/lwﬁ’ n?ﬁélfﬂbﬁéz%l ygﬂ 1'3% ltﬁﬁleﬁé’gwg [@n was

son silica ge car rldge it was
e|m¢th5d|eth\yllshlfd3@\}4’ met hanol (0% to 5% . The appropriate
fractions (TLC) were conbi ned and evaporated giving a
creanmy white solid. The solid was triturated in
hexane/ ether and filtered giving the product (44 ny,
0.056 mmol, 53.6 %yield) as a yell ow powder. HPLC
99.99% pure, 23.10 mnutes. 25 LCMS: 779.21 at 3.64
m nutes. 1H NVR (400Mz, CD30D) 1.25- 1.29 (m 8 H),
1.42- 1.43 (d, J=7 Hz, 6 H), 1.46- 1.48 (d, J= 7 Hz,
6 H, 1.52- 1.53 (d, J= 6 Hz, - 133 - SUBSTI TUTE
SHEET (RULE 26) 8 H), 1.58 (bs, 9 H, 1.75 - 1.82 (m
4 H, 1.94- 1.97 (bs, 4 H, 2.01 -2.08 (m 6 H, 2.15
-2.16 (m 1 h), 2.29 (s, 3'56%,' 2.32 (bs, 4 H, 2.35
(bs, 1 H, 2.46 (m 1 H, 2.50 - 2.54 (n, 2 H, 2.76
-2.87 (m 3 H, 2.95-2.97 (m 1 H, 3.89 (s, 3 H,
3.96 (s, 4 H, 4. RUBSTTIDE SHEETHRULE26) - 4.46 (m 1
H, 4.53 -4.58 (m 3 H), 4.78 (bs, 1 H, 4.925 (m 1
H) , 667&686(m 1 H, 6.97 (s 1 H, 7.13 -7.14
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7H1ndolo [2,1-a] [2]b enzazep ine-10-carb oxam de,
6-El -cyc |obutyl -4- [(3 -nmethyl-3 ,8- 10di azabi cycl o

W 2009237454 oct - 8-yl ) c arbonyl] -1H pyrazol -5 - yP¢T/UIB09/042805
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m.), 3-nethyl-3, 8-d|?zau|cyclo 3.2. 1] octane, HCl
(22.50 ng, 0.138 N

3- net hyl - 3, 8- di azali @ytl o
0.138 mml ) and

o- benzotriazol-1-yl-N,N, N , N
tetrafl uoroborate (TBTU) (37.8&§ ng, 0.117 nmol). The
rxn was stirred over night. LCVS indicates the 20 rxn
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odH#debWbbmEhhmmkqﬁmkhyWEManﬂefylywdmﬁnﬂs&¢®mhéxyl 3

or BTt IR B o el
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-a] [ 2] benzazepi n-6-y1] - ONnyg, 0 104 mmol ), DVF (1
m.), 4-nethyl norpholin 0.333 mol ), 3-

nmet hy1- 3, 8- di azabi cycl of 3. 2. Q 2 HC1L (27.0 ng,
0.135 mml ) and 0
obenzotriazol - 1-yl - NN, f Nr - tefT By
tetrafluoroborate\%ﬂ$ ' 3
was stirred over nijghtH L
done, 20 778.2/780.2 at 3.
diluted with DCM washed with A
brine, dried (MJSO4) and evapt
syrup. The syrup was dissol ved
was added to a Thonpson S|I|ca gel cartridge and it
was el uted with DCM met hanof’ (0% to 5% . The
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et hyl ur oni um
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fractions (TLC) were conbi ned and evaporated giving a
creany white solid. The 25solid was triturated in

werdensasxane and filtered giving the product ¥GDUSINI/042805
0. 063 mmol 60 9 %vyield) as a creany whi te powder.
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2.

5 mr@a%uéﬂg%@ré’%as }_ﬁn@% t(SKSﬁ} i:oil %3"%1? ?[%e@%s 2 6’2(111%%1&%1&})??10%%
H)(7 89 @, 0.060. 0@ol) mas dddei)., The. 4513t1en4wﬁ@t1(rei1 at RF {3 Iz Thd

4. 80. b 1 6. 94 , 0
l_D-,feafEOI( gix ujg.wgs Tpg? pu:{l?pg by eg gﬂPLl_CDfOWIK%m% ﬁl}éN%z’O-iF&
H)as sdivEfsystefrr. BRcAE s wiie cBliddeed atd Edncenfra@unded SBEED FACk”
8 hz, 1H &9.42 (bs, 1 H.

1 d@ll-bvlennghlt of Zellovadoli Moot areps fite d@rpoandi38.amgle.041 mmol,

10 ﬁé‘% 4 W@Q%&ﬁ%@ ﬂ%%enao 1](‘18%@ QSW%WBMWMM%
%x@e%ﬂs% y?et(;% onygf (m, 1[%)02498]3 g %n m

V|3391 \mm(ahaﬁgemw Uﬁlﬂ%f@ﬂé@dl%(@;]@h&lﬁoﬁylllm 7.03 (s, lH)
d- 5-
G L ) 7 350, GRS By 69 G
| b 11 - 7H dol 2,1 -
F%@%*@%@le?{i’”%m R A A v i
15 4- met hyl nor phol i ne (0.037 nmL, 0.334 mmol),

3- 7%%1 %lﬁ,él,l) &A@%gaggéﬁegl oéq?l&%@% idg.. éﬁn yclogutyl/_I'C 41 (é methgl grg ’
N d\!lz%ﬁgloﬂ ?ﬁ%@@%ﬁ%ﬂ%hggﬂﬁ &fa%lr%'f@ Eﬁlﬁf%gﬁd 18 Iﬁe-ﬁ%-ESPDN

rxn was stirr over
n| [ghincthy)GE )sutdiytlat es t he rxn was done, 777.2/779.2 at
2.88 mnutes. The rxn yas diluted with DCM washed

with 0.1 N HC1 (aqueous’W\en briyie, dried (MgSM) and

evaporated giving a yelld p. syrup was
di ssolved in DCM the sofutidn s\gaed to a Thonpson
silica gel cartridgegang it Ras fel uted with
DCM net hanol (0% to 5% The 3 priate fractions
(TLO were conbi ne ';- ' giving a creany
white solid. The sal 6~d n et her/ hexane
and filtered giving the produc 8 mg) 0.036 mol ,
34.1 %yield) as a creany whi 136 - SUBSTI TUTE
SHEET (RULE 26) powder. HPLC ). 99% pure, 23.29
m nutes. LCMS: 779.21 at 3.68 mnutes. 1H NVR (400Mz,
20 Crj@oIsR] 1.Ta2 solutiogef IHrpyr&zokdyd-catb@alic acid, 4Tyglphutyd-SH) 3-

b oo ol i oty R e Rty i 7 L 5
5011216150:1?0( %@ -A21b eél-zaf@zpm é’—yf(?i@(‘) ﬂ}go@(l)_i)(@nmdl) m IJMSU%I m3, T‘ﬂBZTUﬁg
- 22760 (ng]O %9|-1:|)m01)21n¢@ﬂ{]3ﬁ (01)4Q|)‘nL 9.28y mpne]. v@rq-q)dde The ( S

IQCHO%W’%%%W%_LS%%%@%%%@ %lg}m hap 56‘[}&23 ?J = 16 HZ

25 7. cﬂ&ablc}%lol-?2 ﬂ}d)dtane] %H@l d‘ﬂZ 6&%@620693111m%1) H)iss adElE& 6The§015t_fon
(7 @g snrreﬂ agE\T (fer, 3}_2\1 Tge }qgc‘uo_nL nH}tuI&(\xgs ggn Ewgﬁed_’py ﬁ)ep PLC
107H | ndol of 2 1-a][ 2] benzazepi ne- 10- car boxam de,

6-[ 1-cycl obutyl -3-nethyl- 48§ 4
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waele@onyissd was charged with 1H pyrazol e- 4- car bPXyUS2909/042805

10

15

20

25

nmor phol i nyl car bony1l) - 1H pyrazol - 5-y1] - 13- cycl ohexy1- 3-
met hoxy- N-[ (1- net hyl et hyl)sul fonyl]- 1002491 A 2

aci d- 5- net hyl ,

151- cyclobu 3-cycl phexyl- 3- et hoxy-10-[[[ (1-
meCHyngHg O %@Nﬁbﬂ%?ﬁ ST At HpCtpps W?fa 8@1%?25 1nd al
[ 0

o B Bl A€ Ry e I TR b0 Rkl
( 1Ble@dmpaynd O31]72[5g,r®[ﬁ35)nm a9 % yield) as TFA salt. MS m/z 763(M-H"),
o- benzotri azol - 1- - tetranet hyl uroni um

t é%%fl%@iﬂ%b%?%@n((h@em H(P%Rd MM Hg, Ma@D vy 118 H%33
72@ ?ﬁiﬁ 23&3@ B Ff% 9YEr 388 @l F@@Zéf@ g&?/@eﬁﬂ q §§<d2J§1435

8 mn tes, notrac
dili2)t ed 4s4t-15. OD@M 1 M@@?L’Bd? 06 (s brO1 H) Nll—@,’ll H;MIZBQMS):StSBQn
brine, dried and evapor at ed V|n a yel
otz T T i e B SSEIVER) TRO ki) ERE i g
added to a Thonpson silica gel cartridge and it
vvas)'el uted with DCM net hanol (0% to 4% . The
appropriate fractions (TLC) vvere combi ned and

25evaporated giving a light yellow solid. The solid
wedi-Indploigs 53] nganPZéRIPF‘eW ~FrsboxpRIdg, lfqyplp@mélcﬂ 6% f}ydﬁ@wr%e

r t ny
e A0 TR e LR 1 PR B
HRhdthox9-N-B YenpetirytethyDSuldByli nut es. LCVS p05/ 1 eg:
738.2/740.1 at 2.44 m es. 1FINVR (400Mz, CD30D) 6
1.19- 1.25 (m 2 H), 1. m 2 H, 1.48 - 1.52 (m 9
H, 1.63 (s, 7 h), 1. 3 H, 1.92 - 1.98
(m 3 H, 2.03 -2.09 (m 4 . , 3 H, 2.35 (s,
1h), 2.48 -2.55 (m 2 H), H, 2.73 - 2.87

5(m 6 h), 3.05 -3.00 (o 2 66 (bs, 1 H), 3.84
04/ -4)08 (m 3 H, 4.40 -

(bs, 1 H, 3.95 (5, .8 H

4.43 & 4.53 4565\96(9'\‘: , 4.79 -4.82 (d,
J= 16 Hz, 2 H), 6.72 (s, U 1 H, 7.11
-7.12 (d, J= 8 Hz, 1 H), 7. .58 (d, J= 8 Hz, 1
H, 7.64 (s, 1 H, 7.90 - 7.9 J=8 Hz, 1 H), &

10.72 (bs, 1 H).

12[3@7 dgﬂ&a)ﬁfluuon H @éjera?zé f Palr‘tpo?(yllc acl cyc 0 utyq% ?
( r@ataﬁegyr;ﬁhﬁmbiy fo- [[R[%@Jylemyblmhﬁwﬂo SrRyiyk] - 1H py

razol

c;nudcmcﬁéiwﬂmemzmwlm(ﬁo mgn@@%y‘nmolblyll DMSOf(bnﬂul]TBw

et RPN TV PR AN (At e R RN N e Y

reaction mixture was stirred at RT for 15 min. Then 3-methyl-8-
azabicyclo[3.2.1]octan-3-0l, HCI (12.17 mg, 0.069 mmol) was added. The solution
was stirred at RT for overnight. The reaction mixture was then purified by Prep.
HPLC column using CH3CN-H,O-TFA as solvent system. Fractions were collected
and concentrated under SPEED VAC® for overnight. A yellow solid was obtained as
title compound (22.5 mg, 0.027 mmol, 60.0 % yield). MS m/z 778 (M-H"), Retention
time : 2.073min.(basic). 'H NMR (500 MHz, MeOD) & ppm 0.94 - 2.68 (m, 34 H)
2.89-3.03 (m, 1 H) 3.8%8 - 4.04 (m, SH) 4.15 (s, br,  H) 4.53 - 4.71 (m, 2 H) 4.96 -

-89 -
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151- cycl obut y1-5-[ 13- cycl ohexyl- 3- net hoxy-10-[[[ ( 1-
nmet hyl et hyl ) sul f onyl ] am no] car bonyl1] - 7Hi ndol o[ 2, 1-a] [
WQrenzazepi n-6-yl]- (70 ng, 0.104 nmol ), DMF ¥AT/IE}009/042805

4- net hyl nor phol i ne (0.023 L, 0.209 mmol), (S)-2-

(et hox th I rpholln 0,125 ). an

O TMToA 1D 438 TTBYRE I 10 R Lk s gistr ap e ) 776

t gt raf Qqq T H3Pg9 oy, 0.115 nmmol). 20 The

ri(% s st rre)g%%v(grﬁ-rg%htz 2e rxn was diluted with
washed with 0.1 N HC1 (aqueous) then brine, dried

%Oﬁ%a@ bﬂ%&%ﬁ%l%owh&aﬁmﬁ&mﬁé é&z&@wr%l—
5 Dé'hr};a%}eic@ﬂ)o@l(&@ Edl 3%@13%@@@ aﬁﬁdhﬁemg%% byred wi th

The approprlat actions
(TLCO were conbi ned and evapor at giving a light
yel l ow solid. The solid 25was triturated in
et her/ hexane and filtered giv t he product (37 ng,
0.046 mol, - 138 - sUBs? HEET (RULE 26) 44.3
%yield) as a creany white . HPLC. 97.9% pure,
22.34 mnutes. LCMS: ©84.1 .98 mnutes. 1H NWR
(400Mz, CD30D) 6 1. 2 B H, 1.34 - 1.42 (m
2 H, 1.47- 148( \.54 (m 3 h), 1.77-
1.79 (m 6 H), % R H~02. 08 (s, 3 H).
2.29 (s, 3 : 2h) 2.48 (bs, 1 H),
2.74 5 (bs, 1H) 280(s 87(s 3H), 2.94
(s, 2 H, 3.03 (s, 1 H, 3.1 ps, 1 , 3.23 (s, 2

003454 pBu Hjveloaeub (gt 3Félnfe§hyﬁp@nné_205 (2
= . 71 -
o Giytordoqn =g Gl Hepofy #jngdiSd oFlopaidhinedol
1 dalboxylat&&0.800 §6.3(1 nmm&) \h‘%s diséolvdd in Zl:isggllt_eé e:‘(hrllangll (H} mLYaiBO -
7.90 1 & 10.78 S
10 [ 2]16@%?3% Eﬂ%é qga%éém&i)arﬁya@pmaﬂh{diaw@v%sﬁﬁ %%3
@6} m‘}n((lﬁwasoa)&@ed%o ﬂl%q'@a@ﬁ&ya(ﬁh %e[rg’actlﬁ \;lqras] ﬁ&‘é@ﬁld%r a

arbon H pyrazol - cyc
rrthmgxly aﬁﬁo[s;(lﬂ:mrrﬂ“hh ;elacEtiohWa} hewlta‘dcb(m ya) °C ii)ﬂfﬁ)ﬁcﬁrts] in A nfcrdwavn

\éic- | _r%’ﬁ F@‘Ft? %%fa\émdltlutedl Wltlpé/hlorgfoo (5% mﬂr 3 X)%{[racted with 1M
rlre %ﬁﬁé&o\ﬁﬁl@p Mﬂm - e b ﬁ(‘ ut?bn'@fa‘é @&féé‘ntl]a%d[uf {dcdo us]mg

et hyl) ony am noJ car bony1l H 1 ndol o
15 Z]memwenmratelﬁo y]d-0.§190ngnaf 2 yolldwOdmaernindu}., LOMES @rmlymls)

4- met h 0.023
Bt W8|P %TQ?F&‘&HBD Ui %ﬁ%ﬂ@@f?ﬁ&ct‘@ f?’ékp ?ﬁﬂ%fﬁvme
anghaQ p%r}mtdﬂo a0 4ob T%J)a{}{,d%%gl}{fthfe%ﬁéﬁ@ﬁrﬁ&dcl%)ﬁ{?ﬂi??gm_l_

tetrafl uorobor ate he

r xfollwaisg siriner. ed over night. The rxn was diluted wth

O3 DR st naRed i SENEG S st Gid T
20 SYhHFhatRFpHY SSRUEHLTha BIEOVRR ySOhU LR kALY 4ot O

a Thonpson silica g cartrldge and i1t was eluted with
D(SWLnﬁlﬁhamUblle(rm’l@tlﬁAzawSanm ampPROGPHOA dtagsiohcaldactopnEhe

vl G GRATHGRCo e SHRELT ) Fry P o Wl
etsliﬁﬁ{ehn@e@am @B, JuM 198412 100nth BSlui Sn PHOHHEN ubinga BBD-

, - 139 - SUBSTI TUTE SHEET (RULE 26) " 66.3
% ly)lAé’l ay- \élsdeaeccqr ecandetostor eveongteof, 2291MCTh®fSutMCpnd1@0ns

25 Oé/ggl nﬁt v Rate 5t il(g A{]&Of}g/ O3 764%& IV%nt%t /Z%W%s[%]lvegrt B to
H),146 153(m9|—|) 1. 58- 164(m3h),1.79(m
4 H, 1.90- 1.95 (m 3,08 - 2.10 (m 3 H), 2.31
(s, 6 H, 2.47 (bs, 1h) %2 - 2.76 (m 1 h), 2.80-
2.87 (m 5 6 H), 2.94 (s, 2H) 3.07 (bs, 1 H), 3.35

-3.47 (m 1 H), 3.79 - 3.84 (m 2 H), 3.95 (s, 3 H),
03 -4.10 (m 2 FSUBSTEUTHSBEETARULE 26) Hz, 1 H),

72 -4.80 (m 2 H), 6.72 (s, 1 H, 6.94 (s, 1 H,

.09 - 7.11 (d, J=8 Hz, 1 H, 7.53 - 7.60 (m 3 H),

-— o~ PN

I BB



7H I ndol o[ 2, 1-a] [ 2] benzazepi ne-10-car boxam de, 6-]|
-cycl obutyl -3 -nethyl-410((1 S, 4 S)-2-oxa-5-azabicyc
w0 200p237424 . 1] heptan-5 -yl c ar bonyl) - 1H pyr azol PGT/US2009/042805
yl] 13 - cycl ohexyl- 3- nethoxy [(1
hyl et hyl ) sul fonyTh N FF F.OH 1. 1002521 A
eatAwé@O}J MAYHER: At eniili-nayf %{)zlaunéteawa f Bt o )
aCIhlq ﬁ@ﬁ%h%AF ﬂ(F/g Y& oﬂngt:y%"/swatgllé 1900 %Bhegfy/}ac’étonltrlle,

1511@%%1&130 m%II)Fsﬁwof\mm)smtam noj car bonyl] - 7Hi ndol o[ 2, 1-a

ﬁi‘tbﬁﬂf ?Firﬁffféhlgmg ﬁﬁo]de@ oFsi ﬂ@lo [%- %lg’éb%ﬁa&ﬁgme %%ym)
5 0%1(155133%%% EGE[ gy&oﬁﬁ?@'{éﬁ@ye%yﬂ) 36 %ZHPS yﬁ) 3125

zotTri
y | mdthdXy N1, I NMimétbylethyfes g it @tention tinet ofd 21Swanatrowigt the minor
V er

%TcSpr’%ne%sﬁbW%%lﬁ@S@E# Yo s el e e o TN
ROLH e@é?}kroﬁ)ﬂeﬁp%eﬁ{ok%‘ﬁrbogﬁj ed. _Pgﬁ@oc{;%l ?ﬁféthoxy 1,1-

pora?ed gi'ving ay syru e syrup
dlcbmcth)dethyllestelt)@lmateteetlcsmmﬁmnmnm added to a Thorrpson
10 silica gel cartridge and it was eluted with
DCM net hanol (0% to 4% . The appropriate fractions

( He&navere: - gmngﬁ%lﬁé‘ﬁ) &Y@ﬁ?ﬁcaa{cﬁfj 1 9bydhgx 6L @Bd1opropyl-

yel | ow sol’l The solid was triturated in ether hexane
anﬁbl(efhokyoelbeniylglemlgzalﬁadN -oetthoxy- (BBdmg,thy&tl%astanml 25

de@”{sz“%Mzil@\éﬁz U o
LB oeapE0 S 0 1alPy B Do L M. -
15 1118 L 28 1680, 2 FHL 6111 41 66 51,49, 2.0 68 15,19 818 m. 3

> st 9118 s 1. obumepehoo & 3914 & @45 B luny

3(5 31%1)85]02((% 1 }?P)’ 07 (s (8,21 1B)/6, &38(51 Aot Hz21 %17 0% gdd2ﬂ§)55 §42f3ﬂ1z,

4. 1013)1@5(112#(&515}& I-I}I,)7495588ém528{)(1:197(3:1 Hy Hz 1 H)

4. [§@7§]46%£5§6§4%g?tetf10p|)tlme%fﬁnn %BZJ_I??Z((@EH'@ Lg dpé wairepé_lpded
20 7 0§4a Shnﬁadzg LT %Ag Lihid cﬂm&@toFra h %g p&@d with H’H}g‘Nég/[E%%XO

. /H1ndolo nzazep 1 ne-
arIbmx :h@u A, 3.G<50fm - colponnl wwing b YWPD- IDAVIBY Hiib dedectdr fa( a&detector

| bichahyr A by R SR GG et §inp raots wipin. o
| SR os TR B LT TRV NS 536

253] A 2 dramvial was charged
1 Fgrggyemazmb ef Ymigarlobktyhd of lanmdanﬁ-anemdhygsis tlme of 6 min where

| obut 13 3-neth - 1-
25 o ORGH OO R Y SEFBGE] P AP 4P B GHRoAUR Frfiet B0k en
[ 2\3/4@%@@%@5@" eﬁ:eﬁ()ﬁ]]trlle( Y@m@am&oﬁ%am MS PMwhsl ”L)
4- et hyl nor phol i ne (0. 9 mmol ), (1S, 4S)-
15keterthipbd i adMK‘z&ﬂMA%@ Blalzfoth ib]r Ihépll alncérosmh)ym@br om de
(34.3 ng, 0.125 mmol) and o-

7H-Indolo[2,1-a][2]benzazepine-10-carboxylic acid, 13-cyclohexyl-6-[1-cyclopropyl-
30 4-(ethoxycarbonyl)-1H-pyrazol-3-yl]-3-methoxy-, 1,1-dimethylethyl ester

[00179] 'H NMR (500 MHz, CHLOROFORM-D) & ppm 1.13 - 1.26 (m, 2 H) 1.30

(t,/=7.17Hz,3H) 1.33-1.60 (m, 4 H) 1.61 (5,9 H) 1.64 - 1.91 (m, 5 H) 1.98 - 2.16

-9] -
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benzotriazol -1-yl-N, N, N , N -tetranet hyl uroni um
tetrafl uoroborate (TBTU) (36.9 ng, 0.115 mmol). The
WO xWMeESst i rred over night. The rxn was dil ut BCT/WE1009/042805
DCM washed w th NaHCGO3 (aqueous) then brine, dried
vapor at ed | ow syrup. The

swﬁg‘ﬁ&g%? CoSLERALA £95 DS S it S 4t 6.
a ﬁ@4 LS SIS, & (Ih' j(:gf}/o G%ﬂgzm%!}é %ﬂ HI) 7493 78l efm)

f r7a@t(dchn’38 8TLUQ) Heett &) ¢Gord, vreltl> Al leH/)an}#r(atlefﬁ) THOME, A )a
Sh%:ry ite solid. The solid was triturated in
(FHebane and filtered g|V|ngthe product (52 ng,
Getentidh Yin 4R @S 68 ¥ pewdiet
5 99'@%)01;1};15 N@f%‘”@n lﬁﬁt g%m Forx AR T g?l 3waw‘:&ded
m anat Shdmadid LCNRRS 1i(4id OhMo maGRAAIDquppdd {Bh a PHEROMENER® 3

, 1.36- 4 ,. 1.46- 1,47 . =5 Hz, 5
E)ol;uni .1@2918}3-@%0%8?00@%8% i%%): 130é3!éé{ﬁqﬁ*i#ﬂ§c§ﬁét&rdet%t9EE
28)ave 'F&gth%f PHonML - ThE etutidn dShdfiBhs e‘fnﬂl'ayved & 1186 rat of)f’m(/l'iﬁn, £
H, 2.25 (bs, 2 H, 2.35 (S. 4 H, 2.49 (bs, 1 H,

2. @Qilenﬂof?@"/( mlveﬁt A 30"@ SO'Z@EH(B‘[O @ kglyen? AG300°2 s@9ent By a 2

10 H) gradienégmg grfs %%m ( oldzthlﬁ of lzgn]ggand(aa a@érstsdlme Jaf% ilgs p&lere 1
H) 5o vnt3O0wALS/, acdtdiltrile 8958 HS v 18 nidl amBofthn GSotatd addsolvént BO
- 7.12 (m 1 H, 7.55 -7.87 5(d, J= 8 HZ, 1 H), 7.66-
7 &R SPankl> Ol 9994 acgto8rile / 1) @I gnainonjum &etdre, MS fita ®as11. 14

bs, 1 H).. :
(7H‘-SeieHH‘SF%‘fSﬁ}%-“éﬁ%%éﬁ%@f@ﬁ@%%6%%?%%’5?5%%‘%‘?%-
[1-cyc | obutyl-44 [(2R)-2-
(met hoxynet hyI ) - 4- nor phol i nyl ] car bonyl ]
15 - 1H-pdolalZoll-a] B2 ]genfazgiBnee e danbvaxyclacBl, 13-cyclohexyl-6-[1-cyclopropyl-

[
oo Rebr A ke i

1H—pyrazo|e 4-carboxylic aci d=N-

cycl obut y1-5-[ 13- cyci ohex§l- 3 ma¢ y-10-[[[ (1-

nmet hyl et hyl ) sul f onyl ] am no}/carponyN/- 7H-i ndol o[ 2, 1-a] [
2] benzazepi n-6-yl1] - 670 ng® 15.0. 107 mol ), DWF (1
n), (R)-2-(methoxy thyI)m) phd| i ne, HC1 (21 44 ny,
0.128 mol ), 4-metfy {C

and o-benzotri azol -1-
tetrafl uoroborate (TBTU
rxn was stirred over night.
m nutes. LCVS pos/neg: 768. 72
The rxn was diluted wwth DCM_ washed with saturated 20
NaHCC3 (aqueous) then brine, dried (M504) and

evipidl ht élissglvocil ingolpgl. |-ali2 Ibenzancomnd0-Farbenyligecid, 13-

dd h
Slﬁy?l(?f]exgj? I (a/%j\/llogél B % %X}lflctarb\%g)él%l? lR?ra q%‘ ){lﬁ?a metEon”plsP”
20 DQvhem1baAektel ngg ne ol@%mmdﬁm 12P@EERNRHEBINS (i ? ath, Ipqmgd
[

(TLC), were co and evaporat ed giving lEﬁe?q
y P4CHOn wisles 4nitrqges atwsispherandisn agded Urfhlp@acqﬁﬁ a@d mha%fne

|
i sh R G R S R A P
PUr ieurs2 ReBOvdui vaLatiRSs in kM ushea/rpars: ev%&t(ﬂf/aﬁ@&sﬁlv@ﬂ thd. 48

m nutes. 1H NVR (400Me, 00300) 1.24 - 1.32 (m
14gactionsupdrt MUPEZCSHERTCNROLE @8Y to 44 in ranagl of tl:@cmEFPe m

2

2 2 oo e ol e S
H)tempderfare in ucRétoloMaind3cing o 1R Ritte 2ohBouqins Aydhw s@lid30H
2,32 (m 3 H), 2.73 -2.80 (m 3 H) 2.82 (s, 5 H),
2.89 -2.91 (m 3 H), 2.97 3 2.99 - 3.02 (m 2
H), 3.05 - 3.09 (m 1 H, %6(5 6 H, 3.98 (s, 3
H., 54.06 - 4.13 (m 1 H), 4.58 -4.61 (m 1 H), 4.78
(bs, 1 H), 4.84 -4.92 (m 1 H), 6.77
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©7679.29 at 4.00
0.2 at 2.48 m nutes.



(s, 1 H, 6.96 (d, J= 3 Hz, 1 H, 7.13 -7.15 (dd, J=
Hz & J= 3 H, 1 H), 7.59 - 7.68 (m 3 H, 7.74 (s, 1

wWOH2Q09/13334 - 7.94 (t, J= 7 Hz, 1 H) & 10.47 (bs,Pdr/B$2009/042805
7H-|ndo| o[ 2, 1- a][2] benzazep| ne- 10- car boxami de,

R ) IO DRI oo 90 i M ) s HE M 5 -
mﬁ]gx%?ﬁr%iqﬁzﬁéé L 3L 50 3B LB 1oL

driagn (v, &lH) Wess - eRagedH yd. 8 h(t, 1 p9 Bz al 1€ 4H00@r, baxy.hi 6, 3
acid-5-neth¥%, 1-cyc|obut¥1-5- élS -cyc | ohexyl-3
ﬁ&4&ﬁ@nﬁ@ )ﬁﬂ3ﬂyf1}b49 (br.s, 1 H)6.78 (s, 1 H) 6.94 (d; /=2.14 Hz, 1

t f 1,€ I

5 P o S Y SO RE VR R P
4-"ni -yl s PIROT7 98 6, ( B1) AA3MEBL660n/2Q8IHHDI ), 3- oxa- 9-
azabi cycl o[ 3. 3. 1] nonane, HCl (20.49 ngy, 0.125 mol)
and o-benzotriazol-1-yIN, NN , N -tetranet hyl uroni um
tet . The
ril i aﬁ%@e{??@% g%gecg(ﬁ-é%%é}%ﬁlpge}@ x%&hv\oéé ted W th
DGhMthywasi gal fontyt]dmio ﬂ:arbbr@ﬂ] mhdéla[queajmt)entdzmm biyi]rle,
dri ed SO4). and evaporated giving a yell ow syrup.

10 TW@C@@FP(%% \9‘\75& @sol ved in DCM the sol ution was added
to a Thonpson silica gel cartridge and it was el uted
wi t h DCM net hanol (0% t 0ON4%.. priate
fractions (TLC) were conbi ned” amyy evagorated giving a
l'ight yellow solid. Th [ 5 triturated in
et her/ hexane and 9 , efied givi he product (53 ng

0. 068 nmol (RULE 26) 64. 7 %
yield) as acrea ite : 9/9 4% pur e,
24.20 m nut es. 780. '

7H 1 ndolo [ 2, 1- a] [2]b enzazep\i ne- 10- car boxam de, 6-
[1-cyc | obutyl-3 -nethyl-4-(1
5met hyl pi per azi n-4-yl carbonyl pyrazol -5-yl] -13
-cyc | ohexyl-3 -nethoxy-N- [ (1-""nethyl et hyl)sul fonyl] -
[ qoeis2] /Dlﬁoblfé(am{w@lo nes][Z] hafzgzeﬁmwlo-harboxyhc acid, 13-

1H pyrazol e-4-carb @}/I i c acid-

1- Cdsfleheébsb@{jllcyslompgy @ﬂ@mécﬁgbfnzi) hléipﬁ@%glﬁzndl {pethesy- (120

A0S T deTOAS O 10 gl
15 ﬁaﬁiﬁm Trhg ge:zﬁtéth Ghe reect(oa \@2 ﬁlaCHd un@er 20@rogemdtnosphere and

Sﬁrerﬁ%tr?qna%@me@mm fowﬁqnwtewhen leeétefd éﬁﬁﬂwyﬁ)a.l B¥rudhe
t eL4ah é&eré%QEH &r & 1805 o Qrﬁ&ﬁxﬁ eréEhd rPQ \Bés %Wé%ld\%—mh?ﬁ

rxn was stirred over nrght e rx
DGM, 0\6a6 hmd)l)vwets lndded tathateacioNAHIDERd 1)5 OBYLOOAG )Lt 0636

brine, dried. (MJSQ) and evap I Vi g a yel |l ow
syPap) “ﬁ*wereagy?wawe&? &l W&uaq%'rhe%%ﬂt refhyX uadsi gitiogen

0 ey By BRI SRR s i

appgaprlhat eashedatjaoiislly WitC). OM/eqL&ousdrybronlddn@awﬂ (50mL) and
evapor at ed g el | W sol i The solid
£ 1t D petes I%A*y E@«h@? miréxﬁlﬁedyr S FYF by i g1 VAt O
pr 1
i Rehe, B Ay TRy, RO meﬁﬁﬁb@%m? :
75924, 18(m L6, I8i(myt €)S0.69 (m, 1H) 1. oo (m lH) 1.20 - 127 (rn 2H) 1.32
7H I ndol o[ 2, [ nzazepin boxam
25 [ 1-1eifdm 6%‘1)111%(% %@mp,{@ 63" 180 (m 3H) 1.85 - 2 T (m 4H)281
-2.91 (m, 1 H) 3.12 (m, 1 H) 3.90 (s, 3 H) 4.00 - 4.10 (m, 2 H) 4.55 (m, 1H) 4.62

9
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((2 S,6R) -1, 2,6-trimethyl pi perazin-4-ylc arb
onyl) - 1H pyrazol -5-yl] -13 -cyc | ohexyl-3 -
wWQ et bmazy - N-[ (1- met hyl et hyl )suI fonyl] - - 144 PCT/US2009/042805
SUBSTI TUTE SHEET ( RULE 26)
amvi al

20 9/ 137454PCT/ US2009/ 042805 00257
bty d@aﬁ%éowaﬁw}%%loqw W63 Hob i1 B TR
tihy |
AT RR D 4 QB Sz | YT AR (A0 ) 786 -7.92
mgth§ He 8 B¢(Brsul Hphy Y867 hadHony 1] - 7H i ndol o[ 2, 1 - a]
[ 2] benzazepi n-6-y1]- (70 nyg, 5 0.104 mmol ), DV (1
nm.), 4-nethyl norpholine (0.023 ni, 0.209 mmol),

5 g ?1%@&%%&5%&% 184 B REREHBE) I AGnethdid-1040¢162 U,

o-heydaby jsalfwoly L dminb sarbh iyl ]; MW -intleld [2d rad E2Alyeh zazemin-Giyl ]- 1-
tetrafl uqroborate (TBTU) (36.9 ng, 0.115 nmol). The
rHCRBIPYt i rred over night. The rxn was diluted with
DCM washed wi th NaHCO3 (aqueougiNthen brine, dried
(MySO4) and evaporated gi Wig g syrup. 10 The
syrup was dissolved in DCM ¥ g0l utNJon was added to
a Thonpson silica gel 3 [
DCM net hanol (0% €9,4%;. The apprdpriate fractions
(TLO were conbi A\ evs ted}giving a light
yel | ow solid. The| soHi d M ad i
and filtered giving the g AQ_yg,00. 051 mmol
48.6 %yield) as a light yello
pure, 22.78 mnutes. LCMs: 15
LCVS pos/neqg: 779.2/781.2 at 3
7H—|ndo|o[2 1-a] [2] benzazepi ne-"10- car boxam de, 6- E
90:]ISGbut[34!;sol-véd ll[i{pyﬂaﬁqlél—&calﬁaxyhc a01d 5-[13-cyclohexyl-3-methoxy-

10 ? ﬁ%p{f{?{z g%ylgﬁﬁ%ﬁﬂéﬂ?mg@é@ Wﬁ%ﬁﬁ@ Jpeppazepin-Oey)k
S o DA i
V\md otethag@ 0. ¥G0t thl ) kds pyded 2othe redetamrfblbomel bg 1N aqueous sodium

i g- 5- | , ,
T hogergn g e 1hs IRGHIIOKE £PPESURSE hBgeIaLTqsplete and
e S b danl AoohRaphagy Hleditl A4RLal Pduna)

2] benzazepi n-
15 (18).48)) ﬁnc(\&%hd:cbpmlobmﬂ mﬂlehgsl lyydlibplﬂerlc a01d (2 X 50ml) The orgamc

O i R A o ol o0

o-Jlst B&ﬁh%b@gﬁo“%th N, N, N, N -tetranmet hyl uroni um
tetrafl uoroborate (TBTU) (36 9 ng, 0.115 nmol). The

r XA0MEE  JiG-MSedemivg timei Igiitminl @YBVatMAD [ dad ess: re@dded atl

o e HLEr oA Nt R herned ) pEEDPMRTE L g

20 ( Mpe©1X 38R5hneY BRQNALGSL HIPH- 'i‘GM?‘ W\/ls%{e&w HR det@&@r wave
syrup was dissolved in DCM the solution was added to

a lqitgtng93mnid i Eheceiutgmlcomhtms ﬁmgley@nldlomt raW@QSml/amled Wi th

DCM pet h % t,0 Th t ti

(R sshihet dakbbierbettn o va Srelis
Whird en® @ik 8f 3 hitea B&H 'tlﬁile VR mbd, hAddnBin@dkid fn@bhehihRaxane
and filtered glVlng t he product 15(56 ng, 0.069 mol ,

660enoAwel W acxtonarilg e P oW W evM arkiRDIGum 9@etz9@/aqdwolefent B

25 SRR E%: acp b ie PO B hord e TS Bapvas

6-deferfin by dsirfh-ol MICRROMERY S ® Platform for LC in clectrospray mode.
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cycl opropyl net hyl- 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car
bonyl] - 1H pyrazol - 5-y1] - 13-

wWQRwyasmbexyl- 3- met hoxy- N-[ ( 1- net hyl et hyl ) sul f pCEL$2009/042805
146 - SUBSTI TUTE SHEET (RULE 26) 1002591 A 2 dram
vial was charged with 1H pyrazol e-4-carboxylic acid,
1- cycl obutyl-5-[13-cycl ohexyl- 3-nmet hoxy-10-[[[ (1-

I I = [ I -

s e TR L S o
( J(FR rdiR)holn deantyiny ;1 -graziabyld-gahalfRy N- [ |-nedtybthy])s@ford}
(23.34 ng, 0.117 mol), 4 t hyl nor phol i ne (0.012 niL,
0.107 nmmol ) and A?
obenzotriazol -1-yl - N, N, -t g rq[re yl uroni um
tetrafl uoroborate (TBTLD (37)6 Ny, 17 mmol ). The an
was stirred over ni % B0 m nutes: 765.24 at
3. 78 minutes, tra@\e was diluted with
DCM washed wi t kN then brine, dried

was di ssolved in D SO
Thonpson silica gel cartridge
DCM net hanol (0% to 10% . The
(TLC) were conbi ned and evapo ed giving a |ight
yellow solid. The solid was trrturated in ether/hexane
5 arjdorss] t GI[—BEIyr@zIolbl-m@rﬂo'in’c 2{042 5408- C}a&ha(yyelrﬁeﬂprow
HPLC. 93. 3% 15 pure, m nut es, _one j or lnpurlty
- nagthylethd) Sﬂf%ﬂ@fllnwa%rbwl cW@ﬁI@I@B Igt] %?d)‘??é%f‘zﬁ%n atbvie

0 e Behab P T mirgf P s i O 1 O TERY B,
3.0022 minolitaes DIPHA (56, 042 nﬂnoa)]were added to the reaction. The
[ 2] benzazepi ne- 10- car boxam d - [1- et hyl

- 4-
[ [reafsomwg)cagnedzle@%véIHB@g@wmﬁ@Ilm anchs i P SFPERRIBLOf b

0 3k SRRt o el Sl s

- a i3S hfﬁidﬂ'}EEleﬁHﬁEﬂilr(eRldtﬁoﬁﬁémperalﬂ@Bﬁ@ﬂlg]ﬂ 2 dram vi al

h d I boxyl -
gﬁﬁ?@ﬁﬂ{% eSeVXEtioésl V%%'; éﬁ%’}%@&ﬁhgéﬁ&g%%% ynilbcap [Ve%‘% '

b s sl 1\
( XS5 #8).- ﬂ}ermgaln;clphi’s,e&aei tazabiaty ovehightds tjdeptrane,

2brom de sal t 0.128 mmol ), :
15 4- tﬁ%mﬁ%wrﬁéq >6FI8|(7 il 0(f By morplwuw@dnﬁ%q tjtlegqeppound was

0 JRRs pAAARR o shikialhibh P Dot BUCATRABMANET,
r mﬂ@mgﬂ)lSCO@ﬁRﬁW\éﬂ mf‘lgmfeelgﬂeﬁ({ﬁﬂ W?th']l SPR- DA o@n(ﬂ(ﬂler SIL-
AR s bRy flét)n R T B leave gRs g n
\(,va'\@§gh%1l@/rl§‘l\4?‘(f‘ﬂ)ﬂgdgél\lﬁgluﬁl Qbuﬁﬁé’cﬁds vi%s aé&%lgg tf%@l;feb sl

ssol ved I n utlon
20 ThHobBpswoM Einim g 4A0Qmeh cclamb anctilgem'@md using WSBDeIIOANe[dIV Wit h

met hanol 096 opriate. fractions
RO M kegihny v derthert 230t - ARRUREN bohafiont FTmmeds flow
yehk o st i thin Tahg?acﬁ&lt bf%d%assohtehi A I"!'IG% @&IvénPB % 6%%61'08% ane
and filtered giving the product

56100%%olyeig|Bly gadicat tibgyd]1D mm\md‘éra rulh-I_FﬁInéiof Zignm@tepwrg
ZQ%RZ 1'6‘5/n a{éteteoﬁltrlle % wa7t<35rlO ?“} T%EA "EEBZ %OB}(} arélélttor%tsrile, 10% water,

25 0.1% TFA solvent system. The sample was run as two 1ml injections. The run time

and it was eluted with
jropriate fractions
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7H 1 ndol o[ 2, 1-a] [2] benzazepi ne- 10- car boxam de, 6-
[1-H -4- [[(1S,4S)-5-

W@ y®bopuspyl met hyl- 2, 5-di azabicyclo [2 . 2.1  PCT/US2009/042805
] hept-2-yl]c arbonyl]-3-nethyl-1H pyrazol 5-y1]-13 -cyc

| ohexy1-3 -nethoxy- N[ (1-nethylethyl)sulfon - - 148
02 UisSaeondpiep éﬁﬁé@ym meuemgesﬁp 01 ]sfw op déwafmﬁh%\%rst
ncharged with 1H pyrazol e- 4- carboxyllc
acl d- 5- met hyl, 1-cycl obutyl-5- [13 -cyc | ohexyl-3
- 80180k y -The pro[d[lct ffiadtionsrerttnyti o ttime =) B2(nfim ke combined and

bony1]-7H-indolo [2,1 -a] [2 ,
T BaR b SaRY Biaro. 10 somB Vo Y Lﬁ%m)temwrf it g0 10
| 42 KL (35,7
: n‘é'%lé@m%éhéjqn%%&b%tﬁﬁ%ﬁo “hziohfbl e 0 bas ni, & ut7

o188 pndH NMR (500 MHz CHLOROFORM D) & ppm 1.02 (m, 3 H) 1.23 (q,
o- benzotri azol nethg ur oni um

t efiat] Herl&ﬂ))olr%)t e1 -‘(GT®T’L7J)H)(17§ (dz ano 3812360 hifi- . 14 eve)

a3 DB by b0 FSETT s B A0 ARy et
br}i{)rﬁe()o (drjze@l6§ H@SCM))6 %r(d Mdﬁﬁzal H0l6. mmgsu VHD]Q 0& (@deJHSoM)
| uti on

10 ad?d@oﬁ% é@Hﬁéﬁiﬂpéoﬁﬁ%ﬂﬁﬁ @é bfé 7&% Saﬁg?éhahé{)ﬂtﬁ\i\bé )
)Nsts?ww g&fggir}oéﬂ%ﬁ@{)g%%brsﬁ‘ﬁ appropriate

fra ons ined an a ora ‘ed giving a
| 1[0689) el oM Ssetbitin tifizd . 9gahin,d/ 1d@asz (MH) Ur@dadwasmrecorded on

el AN T ORI
SR I T

m nut es. nterme ration of tert
15 13empyicof@Benty. ] Thddl@idn-c@rditions employed a ﬂow rate of 5 ml/min, a
(ethox

r%%qlf‘él ta 1-})8%%&%@'[? @ Q(}i\éqnt B'to 6&) S0 Vg/ tA/ 100% solvent B, a

(R ﬁs‘g SR80 AR e

[ 0OREE]APivpeth aticrumitiile 795% H,00 10 éiMramin)niwa scaddad sbivers B

Toveo BT %gfgel?rfél?%%@%%ﬁ%wm 1S #4¥thoxy- 7H
20 - 'd&%%iﬂ[ecﬁshg a@]/[féﬁ(?ﬁﬂé?@ eRkDf HP1Eah El@e%kﬁ 5ﬁm6&e 0 9
nd 1 sobutyral dehyde (16.4 17

in EtOH (9 nL) at room tenperature. After 3 hrs of

stirri ditional agnount of eridine ,
oo 6 St Ve e RaieEl B s et BB s,

Stdeﬁcri@é’@ib%\/egi%lf 78%indoRPIMN LEIBELRcHE-10- IﬂﬁoMeu[?%/%%ﬁex&l

concentrated and was purified on silica gel
EﬂDmaWdemamegwgnmmmmmmykabmwbﬂﬁhnunblégﬂﬁendhmykiﬁlzs4

n t ilve.the titled conpound (950 ng, 1.55 mmol, 87
25(%%ﬁ%§kﬁ“@ﬁ%§wgtent by 10 LCMS and NMR as a yel | ow
foamy sticky solid. [00263] 1H NWR (500 MHz,

CHLOROFORMd) 6 ppm 8.21 (1 H, s), 7.83 (1 H,
7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 13-cyclohexyl-6-[1-cyclopropyl-4-

[[(3R,55)-3,4,5-trimethyl-1-piperazinyl]carbonyl]-1 H-pyrazol-5-yl]-3-methoxy-N-
[(1-methylethyl)sulfonyl]-
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W@ 200b11373p4 0.69 - 0.81 (3 H, n). [00264] LC MPCT/US2009/042805

10

15

d, J=8.55 Hz), 7.71 (1 H, dd, J=8.55, 1.53 Hz), 7.55
(1 H d, J=8.55 Hz), 7.45 (1 H, s), 15 m), 0.86 - 1.03

retention tinme : 2.74 min; mz (MH): 612. LC data was
recorded on a Shimadzu LGg1lOAS |iquid chromatograph
equi pped with a Waters Sglgére 5u C18 4. 6x50mm col um
usi ng a SPD- 10AV WV- Vi s Metkct o
20l ength of 220nM TheNNo
flowrate of 5 mM/mn, a gragi
0% solvent B to O@biplﬁent A0/
gradient time of ¢n1n a hoId ti
analysis time o W

90% H20 / O. F%FT?IHNO=
10% H20 / 90% MeOH / 0.1
data was deternined using a 25
LC in electrospray node. - 15¢
(RULE 26) Internedi ate KP2:
13- cycl ohexyl-6-(1-cycl opropyl-4-
( NG c drBESiyy 7B (Midpr wpiythe 1.BE gy azol - 5-y1) - 3- met hox
y- 7H i ndol o[ 2, 1- a] [ 2] benzazepi ne- 10-car boxyl ate 5
[00265] DI EA (204 litL, 1.17 mml) was added to a

StAH-nid B[ 2sI- 4,65[2; en@izeﬁlﬁé -Gtk licladid, 13- cyclohexyl 6- [1 cyclopropyl—
cyclohex ethoxicarbonyl - met hyl - 2- pent eno

y 14&463101%@%@%31) Vfﬂpmmld[m- mgihoxy-

[ 2] benzazepi ne- 10- carboxylate (5 ng, 0.899 mmvol) and
cycl opropyl hydrazi ne hydrochl ori (117 ng, 1.08 mmol)
(prepared according to 10 WO 2005/ 040169,

PCT/ US2004/ 030190) in ethgnol (9 m) at room
tenperature. The slurr as—akl,onwed to stir overni ght
at room tenperature. i ti anount of

cycl opropyl hydr azi neohydr othl.eryde (117 ng, 1.08 nmol)
and DIEA (204 [it, 1){17 mmol) wa$ added. After 1 hr
the slurry becaneHa”sofut \_ThZ™eaction was heated
to 75C and allowed to ¢
then was subjected to
The reacti on was concentrate
gel (BI OTAGEO, EtO0Ac/ hexane dient, fraction
collection at = 254 nm to ¢ t he titled conpound

OB oS kR (b PRI 16 ppm
e e e e
( ]_dlmpthﬂeﬂjyjl estd=g80kGHge, 026425nrn{zl) in 1g%-@ehl¢roethine 3.2 ;2 pred

%%tlowndel(a @E'bgen ﬁtn%o&plﬂ(eie men ﬁ[?d%d g;lfblffo(a%)tlﬁam@ ;533 2 1@1 §g3
3 mRolf. 1THd, red@wn wasddrred & r@(ﬂn { BHatuF@und@r 8ftroger at%sﬂh@re"f'@r
m, 2.04 - 5(3H m, - 2.00 (1 H m, 1.74 -
1 QBIzpu(sz Rlernomd Volgtltge)m(\gcz;q usgn)g a rc_nawgvapogatatgn(( ghss,q,lvedr}h,e

reacu&n Hgg’ucé%nz(e_hle g'?d’rmlove n gqoefo to agbgéo 2 ; Eé’gl%& H

( RidpBat df30lution in benzene and removal in vacuo. Dried sample at room

—Mt a detector wave
iLLkons enpl oyed a

of \100% sol vent A /

Q0% sol vent B, a

p of 2 mn, and an

CRBNASSO Pl atform for
SUBSTI TUTE SHEET
aration of tert-butyl

\nd purlfled on silica

temperature in vacuo to obtain 364 mg of the title compound as a yellow solid. 'H
NMR (500 MHz, CHLOROFORM-D) 8 ppm 1.12 - 1.26 (m, 3 H) 1.31 (t, /=7.02 Hz,
3H) 1.40 (s,2 H) 1.51 - 1.89 (m, 5 H) 1.87-2.23 (m, 4 H) 2.87 (t, J=11.29 Hz, 1 H)
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1002671 LC-MsS retention tinme : 3.14 min; mz (MH):
664. LC data was recorded on a Shinmadzu LC 10AS |liquid

W@ booors46gr aph equi pped with a Waters SunFi re BCI/CIB809/042805

10

15

20

4. 6x50mm col utm using a SPD-10AV UV-Vis detector at a
detector wave |ength _of 220nM The el ufion conditions
eriohaed HAoPH G PRreT a6 th 4 fhrval B 4 Gr-o D o7 4000
S alrvedit S % /1l
solEnfiag R Tho bl Dk (8 LR 7 oA e PR e
m 77 (dn&-88d HanhHy 3.R&- 7.Dfven, GfH)A.9%i (n IviieLE-MD5dbemtz (M Haa s
10% MeOH / 90% H20 / 0.1% trifl uoroacetic acid and
solvent B was 10% H20 / 90% MeOH / 0. 1%

trigg AL B4 j (S S nmhhed_using a
RO RES B fy AT 3P B e R A T B e, "o

| mehyieklilatlénkPaninFcapanydt ibmddb[25-4]Rhoozazt &yl 10-
((is olprcipylhsul f onyec arbanoyl)-3 -nethoxy-7H indo |o
[ Zyeleprgpyly sthyl §lehzazep in-6-y1)-1 - cyc | opropyl-3 -
is opropyl-1H pyrazo |le-4-c arboxyPNhe acid Step 1:
Preparati on of J>

13- cycl ohexyl-6-(1-cycl opropyl- 4-\ et hoxycar bonyl) - 3-

i s opropyl-1H pyrazol -5-y1)p3 -het‘,\]woxy- 7H indol o
[2,1 -a] [2 ] benzazep iné- ¥0 >farboxylic acid -
152 - SUBSTI TUTE SHEET (RULEy26)| [00268] TFA (2.8 niL,
37 mol ) was adde@\\}?o stirripgspl ution of

tert-butyl 13- S.

cycl ohexy1- 6-(1-\CVC| Hpr of
opyl - 1H pyrazol -5t y1) - 3-
nmet hoxy- 7H i ndol o[ 2, 1- a] [ 2] bengazepi'ne- 10- car boxyl at e
(350 ng, 0.527 mmol) in dichlofoathane (5 nL) at room
tenperature. The reaction vvaswed to stir for 2.5
5hrs and then was concentrated—+0 dryness to give

e d - lo- id aci _
e P s S e

2. calohxpl-6-0i-gyclotapyl:4-@08xycedou)- 4w zel Sed - Hodthory-432

wirEp b 0 GRbORTHBEIERR I ang mab Yy
UWaii¥ido dRUE£ES. Bk rédcElRtes F)%E%dé\ﬁlg@rfalji@trd gl Qﬁiﬁs@ferse%g@ nM

The el ution conditions enp owrate o

m stirredhat reongteaniiratute fof 45100%es b kated 20 1efl@osos bhownThd t o
O gl DSk A S sl Rl e
M gDWRR618 waPdddeto th rSiod RYoWRDEY DBO0524 12D, d. 1ﬂnﬂa8fig.OThe

trifluoroacetic acid and solvent B was 10% H20 / %
Meeddtipn wastiggnersefinl eibpadaandthceeda ireflux vsdag attragsiessmosphere

det erm using a 1 SO Platformifar LC |
OB s P S BRI Py Bl oy
5-&%&&‘5&@1&&%1&%111119)1\( dquSUR hgcﬂb!dh%ﬂcfa_@iﬂ)(ﬁﬁrﬁll g 1) agdreous
nmet hox%- H-indol o] 2, 1- a] [ 2] benzazepi n-6-y1) - 1-cycl opro
pyatBPO 56 mbpy Thermpanicdevsr wavdried iy @iyéclPPl mg of the title
product as a yellow foam. "H NMR (500 MHz, CHLOROFORM-D) § ppm 1.12 -
1.27 (m, 3 H) 1.30 (t, /=7.02 Hz, 3 H) 1.32 - 1.45 (m, 3 H) 1.46 (d, /=9.77 Hz, 6 H)
1.53-1.81 (m, 3 H) 1.88 - 2.13 (m, 5 H) 2.81 - 2.91 (m, 1 H) 3.29 (m, 1H) 3.90 (s, 3
H)4.00 - 4.10 (m, 1 H) 4.24 (s, 2 H) 4.71 (d, J=12.21 Hz, 1 H) 4.99 (d, J=16.48 Hz, 1

H) 6.77 (s, 1 H) 6.94 (d, J=2.44 Hz, 1 H) 7.08 (dd, J=8.55, 2.75 Hz, 1 H) 7.38 (dd,
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[00270] EDC (151 ng, 0.790 mmol) was added to a
stirring solution of 13-

W@ ywbobmzRy 1- 6- (1- cycl opr opyl- 4- (et hoxycar bony 1€ BUSR00042805

10

15

20

25

opyl - 1H pyrazol - 5-y1) - 3- _
R b e A R
gggll,%ﬁ]s%.§6 1) ). s%i%zf@mr%l 58 mml) in

or o hane “ni) at roo tenperature. The
reacti on was allomed to stir - 153 - SUBSTI TUTE SHEET
(RULE 26 overn The m xt ur s dil d with
e GRB TRl Rt AeKhegh e RakRSER O B 1 ne.
T I and
co B R B o e -
0.5@6pmpyod | quant) as a light brown residue COI’]SI stent
by LCMS. 5[00271] LC-MS retention tinme : 2.19 min; mz
(MH): 713. LC data was recorded gﬁga Shi madzu LC- 10AS
[ iquid chromat ograph equi pped wt Wat ers Xbridge 5u
C18 4. 6x50mm col um usi ng I%?SP 1'\d)AV UV-Vi s det ector
at a detector wave | ength QM The el ution
condi ti ons enpl oyed a flowrdte pf 5 m/nin, a
gradi ent of 100% goloveot A /°0%%gl vent B to 0%
solvent A/ 100% s®fvefjt B, _a 10 gradient tinme of 2
mn, a hold tine [ 3
m n where sol vent| A Was /
amoni um acet ate and sol verit B, wa
10 mM amoni um acetate. MS dat “

0/ 10 mM
» 20 / 95% MeOH /
as determ ned using a

M CROVASSO Platformfor LCin ctrospray node.
158tep 3: Preparation of the ed conpound [00272]

g ] 2t R U Bk B Mk o o oy P SURALNHTI
or}ﬁ&lgxétﬁﬂjsﬁlwi Jarkias Bar ﬁ&gﬂlﬁlf ;’ndasphoaﬂm%hkazemg yi 01 [2,

enzazepl -1-cycl opf opy1-
0 mydppi@p}lm@ylream 0. &k giﬂd)éﬁ bmwkwaatd@sc(lwlan HfﬁF (@2(‘5@6) and
i on was ,al

r oty g 2BED e et et B T ot it i
et(b 3061L).( @hé?e%)cﬂ@@@as‘@%efd%nﬂ@r)a mt%'g@n 4t89GhbR Bnd\@red at room

lowed to stir for 6 hrs and then was concentrated
art@m@hraméd IRihtsh Thereagt®nyiay dlhEch\Hﬂ( @hyhajetatadd nma@mi (6

Th [ .
o R Tk oot s W TR S0RD. FEnBi R b
6. QRcciii®bd in M@ @sihg M‘@ﬁar?@%@raﬁ)ﬂﬂ) }1151@30 g%f {iRconSund as a

allowed to stir for 3 days at rt. i tional anount
ofyeNewopolid25 (6 i, 6.00 nmol, 1M aq) vvas added and the

Lo t o T ti
rJB6RE TSt de Rt R Y E N 46 SiabiRigen
andshehadzu 8- 1ros4gmqhﬁme>ﬁ@togfa§h @qugfgea @ht o PHEROVERGE N ® Duna
was treated with NaOH (6 ni, 6. nmol , 1M aq) and the

r Qo G184 . Ouklma rolome usinga SRR-104Y éWnV'ghilete@tpr at @@ptector wave

t r e.reacti on was ta .50

PR 2, TR RS P ROl R ol
didratlie€ of00%, s3R ekl A0AT, anebnVB SN syl dod ALVOGICEolvand, sat
NaCl . The organi c phase was dried over Na2SO4,

f i gradisnetime Ath wine beld fime efl] min, gid.en anplesis fime eft I@mnfﬂmtmd

(R B39 Rl 8342081 8h dy £8RSHTH S0 oSV b

was 5% H>0 / 95% acetonitrile / 10 mM ammonium acetate. MS data was

determined using a MICROMASS® Platform for LC in electrospray mode.
-99 .
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[00273] LC-MS retention tinme : 2.18 mn; mz (MH):
685. LC data was recorded on a Shinmadzu LC- 10AS liquid

W@ booors46gr aph equi pped with a PHENOVENEX(r) LREEUS2009/042805

10

15

20

25

C18 2. 0x30mm col um usi ng a SPD-10AV WV-Vi s detector

at a detector wave |length of 220nM The el uti on
conditions enployed a flow rate of 5 m/mn,

gr f g S| )
soﬁglé‘ﬁ?%%q %%%ﬂ%a% 1%% m cdat?clxargléé ﬁltgfletx?l Qf@opro %l -4
a (hahaipholingcaptionfl) 1 myrenld3 @h}3amho;<$ﬂ\é (1inethylethyfsuifonyl -
where solvent A was 10% acetonitrike / 90% H20 / 0.1%
trifluoroacetic acid and sol vent Eﬂ)as 10% H20 / 90%
acetonitrile / 0.1%¢trifp oaceti/c acid. M5 data was
determ ned using a M SOa'\t'\formfor LC in

el ectrospray node. 10 Exa e KRN Preparation of

13- cycl ohexyl-6-(1-cycl opropl 44( 2R, 69) - 2, 6-

di met hy1- 4- nor phopi @yl pc ar bBn -is

opropyl-1H pyrazols®% -yj1)-N s bpropyl sul fonyl)-3
- met hoxy- 7H-i ndo “RU1y AZ€p ine-10-c arb
oxani de 15[ 00274] HATU
added to a stirring solution O
cycl ohexyl1-10- ( (i sopropyl sul f oy
-met hoxy-7Hindolo [2,1- a] [¢
enzazepi n-6-y1)-1-cycl opropyl- i s opropyl-1H pyrazol

o BB PRI sy e 28T a Tt meonss Pl -

[ |1£ﬂthﬁetﬂ}5ﬁul%ﬁ91 amlh{)‘]c%a/ 171{]111)101@@ M}?‘]Beh%&ﬁﬁ BhHLE.

he reaction was stir hours$.” The
r eadbprowlv(ég mgu.N§0 remolbyvafpdl@pbaedum DMF (@HemEp TBFféls(éS mg,

C I [ TFA buf d 0/ CN
orcc e o Braah I Thhe Bl ey Y gtk & et Bipounc
( %@acﬂgn wQs cgﬁgéd AR  nRfbedR Mﬂn@épﬁére ‘a‘ﬁlf‘ssel'r 2ilrB6th té%%)ellaﬁ;'}@fo@[‘ d

MR, with sufficient purity by H 75] 1H
NN’Rul( @@mwpﬂzqhne:m@mﬁ@mmm) \&Sp@dﬁdl (Ihelrz:ac(t@n 7as prtﬂrunder
2510. 15 5 H d), 7.93
( c?> yig0gef afyios ’é? a§ StHEe)d o FPO%%%“{‘Q?T&?‘%G ﬁser‘%‘zh - 1523 -
SUBGD T Uit %ﬁﬁi Wl 26 %h etﬁyl'déétate g;o@i)(agd Rashdd
J=6.10 Hz), -0.21 (1
r etqueniiadiy Wlihrié)N aqReBB hmrmhlmfc@c@ K/ZH+4)1L) OQM aquebuel AkH RS

Shi. mad LC d h t h
cqaf ieariding ARNAY 3yt S EHE0 8 o
C GbHpiatis tddeld 351 ﬂ@ﬂﬂon\eff[ﬁoﬂ%bﬁ& t O i@k cAnRhEFhOT

wave | ength of 220nM The el ution conditions enpl oyed

a fittiowpuralied ook Singdzuigh prassmeémlé nhromﬁtomgl% wetment A
I 0% sol t % t B
or e eV ER YA iR byettaden AR ST R onos® .-

an@layastoSarhp|FRn@FR 8- 101 Fravir 811 &@rV €Rd safpWdidas 43¥6lved in
acetonitrile / 90% H20 / 0.1%trifl uoroacetic acid and

sdcetemtrﬂ@ QMMlsl)l(@I%l MRIOME 2od)opue et umgtarWaterﬁ Sanfuredrep C18

et | ta vva dete
Mo RRER R Ko B bR iR F R ESP BT ¥ ©
[ QR2ét61 atédi@!eétbmﬁje 1dniRthGf MBOnN ATheSRtN & BéndAioRs &fployed a flow

CH3CN 95% H20/ 0. 1% TFA,
rate of 25 mL / min , a gradient of 60% solvent A / 40% solvent B to 0% solvent A /

100% solvent B, a gradient time of 12 minutes with a run time of 25 minutes using
%A= 10% acctonitrile, 90% water, 0.1% TFA %B= 90% acetonitrile, 10% water,

0.1% TFA solvent system. The sample was run as two Iml injections. The run time
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Sol vent B = 95% CH3CN 5% H20/ 0. 1% TFA, Start %8 = 10,
Final 98 = 100, G adient tine = 15 mn, Stop tine = 18

WOR0w9/1F46w Rate = 1 m/ mn. Columm: Waters 20 BtmiB20a9/042805

10

15

20

C18, 4.6 x 150 mm 3.5 mMm R = 17.45 mn, purity =

b 1 S5y eI 5 i Py Qo detgei i B
KRg, Preparation of

13- cycl ohexyl-6-(1-cycl opropyl- 3-i sopropyl - 4-

2500198R, 58} pRddct Brattionsrerethntion Limpi=ferazi. nwhk cambioedsh)i- 1H
- pyrazol -5-y1)- N . :

( isg[ys%wvgﬁ 7641 T CrmRaBsk yasqiier ALRSPB{ISDELATE 31 eeAY
zepi 5 ' R - JTE SHEET ( RULE
22‘?”%%%%%@%@?@% @ %%ﬁwoan%%&ni% 1) was added to
a [60198] i g NMIR @E00MHACH-QRIBEORM-D) § ppm 1.23 (m, 1 H) 1.30 - 1.56

| ohexyl-10- ((i | sul f I b 1)-3-nmeth
oy Berk 0 5P EPALSHh SO0V S DR & TR B

a ' 1)-%- I - 0 r
o R Ry R SRl FaRR PH IS
( 2526RHz1] R) @91 (si nHy 1hod @idpeRardi De) dei, nyrohiid ugies, (46

0.23 mmlg) DIEAJ%SO lit, 0.456 nmol) in DVF El
%Z, At 08k vetpeat e 5othd Hehth ofriwadizal Hovldt(d o
st L 2h @, ?HF‘QW@LS 'Iil"@hr eaction was purified by

preparative reverse ase HPLC on a C18 colum using a
THA0200T f dr(eNISH2Et 3G 1 adheh m/aidH L diTénd watregbrded on

yiTiyainLEHGSJGBHE gt EREPPRRRE 6 DR OV &

o T0h 0l s o A DB ROl R AC)
7 .18t df 2BPHnN) Therel@Bn-condittohé dmployaaya, flod: @ of 5 hl/hfn,@1 H,

, 6.93 - 15 [0028 LC- M5 ti ti : 1.75 mn;
mgzad?w %Oo%s{velﬁé lk oG el F%!'zs,%l? bni flﬁ&@ﬁ@lﬁ%pa B
Igg'éécf%ﬁiﬁlé gt HlirC DEQATRLIF PR, SRR gsié"ﬁﬁlé‘oi@l 198 where

NEXO Luna 3u C18 2. 0x30Owmm col umm using a
SROWEG AW N Vit etile ¢ D16 HaO / 40 ddM enmoriumasetatt ardgdlveaB

220 tion, jti 1Pl d I t f
SR TR S SeRingc o) AR RG TR oK MOISEBent B
:n Pdﬁ%?/%ﬁﬁdo sg&ta_ MIdRI%R® @lavfeﬁ% foBL.Cn SEARL SN mBaemEf 0f3 2

ime of 1 mn, a an analysi's tine o
m n where solvent A was 10% acetonitrile / 90% H20 /

0 S e i s Rl T, T
SoR R Bt UL OREE ko s

el ectrospray node. [00281] JAdditional HPLC net hod:
Sol vent A = 5% CH3CN 95% 0. 1% TFA,
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Sol vent B = 95% CH3CN 5% H20/ 0. 1% TFA, Start %8 = 10,
Final 98 = 100, 5 Gadient tinmne = 15 mn, Stop tinme =

waooils74541 ow Rate = 1 m/mn. Colum: Wat ers Btmi820a9/042805

10

15

20

25

30

C 18, 46x150m1] 3.5m Rt = 10.61 mn, purity =

96% lu ters Xbr Phenyl

32@?@ rﬁhﬁ 2%9 zoupql b&fﬁo%ﬂf‘ﬁi ety tﬁrf-% @g% Cyclo?Esa/é éﬁ?
| oegheo)?(({/ 0%8@%&%1}5/@?% %{reg%y 7ﬁ3ﬁffd010 % r1 g 2 b_erhz_a?eggle _10 -carboxylate
10888y Il %molﬁndolmb‘ié&yh] and hfﬁd ci22,b]dimethylmorpholine (2.6 mL,

?,Ci)(?g r%ﬁg)cg&]%? I‘g%/?%l)ili . ac%%%?ﬁ%{wld?{pf%%p atnfogphfreaa}ld heat to
%Lﬁ%g%% :i*fr ¢ rkf%tiGn Wg?]gﬁ?ﬁ(tﬁ)%(gﬁetw&egggl ?a]ce‘{i@t 1 § 66

was ad to a stirrin lon 0
5-aqii®us citric acid. The organic layer was washed sequentially with 1 OM aqueous

CY kNN ARG L RG BRI, S LN LR BRI B B
158]c %]dt}@rﬁ&x%%@ﬁbrﬁ zrﬁva\éz}c) t'oél\feﬁcd I%gf &Q&]pré”ddctsé% ra;o%)gél amhbér P

yrazol e- 4- carboxyl i c aci
3-foet.hPlss@yeBhairadeghboduygich d[cBlo@nib}lmuet aldetdmrMWw Bepbixilicde

45 . 0.23 1), DIEA (80 , 4 [

e ot B on P Ralee 26 SR ke e gl
Sticktath H dich11OMERane | Bifte WRA SRR WBS, 1 hék®Onby
preparative reverse phase HPLC on a C18 col um using a

s uli¢hddobiyethant fiad 0¥ ctths? Ae@HICNIcRIDgmathians t Ruraprdduct fractions

c B i nd Rt EmbT Gt e TR A et Biehr e
Cﬁeﬁbﬁ hﬁ&k{l(ﬁﬁ Kbitdwiavh WiRLGrthek @1@&1&3 Lac%blaﬂ\'%fn Q&%@raM’gto
6 ppm 10.54 (.2 -

SuBst 1l tlsmmomma 26} pu Ttrion: zlemed QI@theIr 0.49g of2. 37

1 gg uct :E}C‘@g% %Ig}y'ﬂs gﬁf%W%p ?%enh‘valﬁ?t ma§s tfg){hat of_Ltilezgfestr%mH

”)prodﬁctg Q{esolﬂﬂoliQ)f (e t\b‘b ks byrréRHPOC ket the |fblloﬁ3lng c.@ncﬂﬁom
8 (1 [00284] LC-Ms retention tine :

m meldaﬁlipzal(s N lntvt9®nva_r@d daeimanalyzedradiconlehns Sbnmaézu high

Shl madz 10A UI d. chromat.o a
EROUENE 1 Lt e 2 Dm kg SEF g er

SFiﬁlerl“&@d/wWa‘s’Cﬁ 10RtBREMer, BIL- @OAJ Qi@ ampler MRAVR - BOfr1i0h

220nM The el ution conditions enployed a flow rate of

5 qeflgatdr] [The @ngha?@i%hﬁa@35cﬁ(6ir@@ma§dlsv@md imagetopiils oDMINt B

RS Y SR pRifegt R PREXERIE B L AU 0 foiTE, R 2
M O luMHEIG mb@seRbd/ @Rt a/sP\mﬁ)AkDPJwamu&wtérrat b Betéet? %&r@ "

0.1%trifluoroacetic acid and sol vent B was 10% H20
905234 .ohletelytion condgionysraplpyed @ékowyerefetof Onale ingin , ma«hmtaf

m@fﬁoovgg%gwﬁ% SIWHF%SQZ%]S )&dldl t 8&5?&&%[ %igr%ﬁl%lgn e of

SolsuiftesAwith Hin Ghid GRY OBiutde 0difh LA-THMM Iokv@nim Bectatdm%
CH3CN/ 5% H20/ 0. 1% TFA, Start 9B = 10, Final 9B = 100,

185G Watewheetanitpe %Btg Omi\bAmstO@wmtAq@@te:m 585 Water/ Aceigwitrile

1 éﬁfent sy%é‘\%/ﬂ]v@ ptﬁ?o W&ngo V%Efﬁ%ﬁlst pur ;ﬁlésggé‘%at%gl lljé(r% :

ahialitgs. Xuth dgplcPbetiited CiehtitiNHALG specttbciiblaBorbindibatinRt

= 11.80 mn, purity = 98% Exanpl e KP4: Preparation
ofinter- conversion.

 RELy R Sy CUrp BRI 6 2 FEEURGN

(3§Hprw?§rméf2@mﬁlésﬁj1so 1.47 (m, 4.5 H) 1.55 (s, 42 H) 1.60 (3, 3.6
nmet hoxy- 7H-i ndol o[ 2 al [ 2] benzazepl ne- 10- car boxam de
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[ 00286] HATU (65.0 ng, 0.171 mmol) was added to a
stirring solution of 5-(13-

W@ ywbobmzy 1- 10- ((i sopropyl sul f onyl ) ear banoyl) - BETrES100%§42805
-7H-|ndolo [2,1 -

PLOUTEEEE foti A 4

3-<9%@.z§?922§% GG Lane, ’f?)/(%[ @%hb@md%.g%% B1)
0.23 - SUB TIT (RULE’26) " nmol ), Di EA
( AOI[(ELD,8 B) U5B- hw(n, 218rH)BMZl (3]85r(h1)léH)Bt96|(m 1.4H)3.91 (s, 3.1

OIS T L E B s Dt B T a0 5439
TFAY
S bR BT b Lo R Ss Goh ST o3 B P oL@
t hE2175 Hlzelti4 Haﬁrﬁbuﬁ% (na;a 4t 7. 0l @BS=H17D)2, 593, %O}H)éléﬂ) 751

R E R TG

10. B854 1 othy) 790-(s, 3)6)%) 7780_897 ) (ﬁpolzﬁ)@%%b piat oy Mcf 0.4 H)
retention tlms 2 2.36 mn; nmz (MH): 780. LC data was
r el (b I0n3. & Shi. HrHo2.A1 (dC/AI0RS 1, il ) Sdh b ety Bp .4
mpped with a PHENOMVENEX(r) Luna 3u C18 2. 0x30mm
m using a SPD-10AV WV-Vis detector at a detector
205 PN QICIVGlrer@ A Mine TG el (ki OBoRRAN A senRhnyod):
[ ow rate of gradi ent of 100% sol ven
/ GZ%nézo(MHm Ls8 dtata w@%@mﬁwbma Fhihadz0 0% KdlSvmpid B, a 20

0 RO S b 1,100 3T R IS T oo B 0 Bt
acu%fng RisPhLloa Vv Ueﬁ?{g &ré%&tdr ala detoctor w%béa@ﬁ%%%fe}zoﬁwa%@e@m

sol véent B was 10% H2 90% acetonitri
15t rqoﬁdhu@mampbwd:a oy dtte dﬁsrmama walgdldmtOé 70t neeenti i/ 36%0a

[OOSR wishch | efcohgbaBEihl GREO il agRo tme or2
Na&hl/ a% U ﬁt?agsmm{wfa%@me wvenbm@@ Banatienitr] 95Nk,

= 95% MeOH/ 5% H20/ 10 mM anmoni um bi car bonat e, Start 9B
li)oananmwmm@chdat@ 0] sozeath st S%ithe / 95%Beatpmtrilest1e M

PrEREREED B AT PR b G F ot TR MRS plotpgm o

20 15L(8141 obciospRiyr i ty = 100% Col utm: Waters Xbridge
Phenyl colurm46x150rrm 3.5mMmm Rt = 15.96 mn,
purity = 100% - 160 - SUBSTI TUTE SHEET ( RULE 26)

1 s desgcri b w _Pr
Nia LAl %a&r%?l RSP - TR
f qintelis1atilen-[GOREE}-2, 6smd dJlia bofyl]-ndkypdual
p(r{olceegﬁraeslm5 gol veInt A {WI\/EO 9log}owl—lr20ﬂ” 1% TFA;

Satrepsayl]-B:medoss-vb tHdimauggdnd cger1 9 TFA:

10

25
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Col um. PHENOVENEXO Luna AXIA 5 u 21x100 mm S5. LCMS

nmet hods: All LCMS anal ysis conditions used nethod 1
wexweps74sent i oned in individual procedure. 10 RE/OSH0L042805

Start % B:0 Final % B:100 Gadient tine 4 mn

15Stop tine: 5 min Flow rate:4 m /mn Wavel ength: 220
sdﬁ(i?&ﬁl R od el T et 10 e Heacid o radeden 61
Al i | € “1] _0 . j 0_/ Q. 0, : }
T e LA L AR IB L o PR it 3. 0 x
5Qlinerh3diBy] Ester vsalidsahebiy N 6-d{nlethytfpomamide dimethyl acetal (10

B SPH e RRRS RE S h Mien
5 BT Babs TP el Y U g
sywirhesiosedof vaampougardary evapétor, theBIBSE lvddddat ShIRET
P aperaart to obiain e product 45 an sTOTPHoAS OTanst SOt (31 T, 86520 2 -2
[00205] LC-MS retention time 4.60min;682 m/z (MH+). LC data was recorded
on a Shimadzu LC-10AS liquid chromatograph equipped with a PHENOMENEX®
10 Luna 10u C18 4.6x50mm column using a SPD-10AV UV-Vis detector at a detector
wave length of 220nM. The elution conditions employed a flow rate of 4 ml/min, a
gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent B, a
gradient time of Smin, a hold time of 2 min, and an analysis time of 7 min where
solvent A was 5% acetonitrile / 95% H,0O / 10 mM ammonium acetate and solvent B
15 was 5% Hy0 / 95% acetonitrile / 10 mM ammonium acetate. MS data was

determined using a MICROMASS® Platform for LC in electrospray mode. The

intermediate was used without further purification.

7H-Indolo[2,1-a][2]benzazepine-10-carboxylic acid, 13-cyclohexyl-6-[(2E,Z)-3-
20  (dimethylamino)-2-[[(2R,6S)-2,6-dimethyl-4-morpholinyl]jcarbonyl]-1-0x0-2-
propenyl]-3-methoxy-

[00206] 7H-Indolo[2,1-a][2]benzazepine-10-carboxylic acid, 13-cyclohexyl-6-
[(2E, 7)-3-(dimethylamino)-2-[[(2R,65)-2,6-dimethyl-4-morpholinyl |carbonyl]-1-oxo-
25 2-propenyl]-3-methoxy-, 1,1-dimethylethyl ester was dissolved in 1,2-dichloroethane

(5mL) and TFA (5mL) was added to the reaction. The reaction was placed under a
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conpound 9-3 SUBSTI TUTE SHEET (RULE 26) [00291] To

a solution of cyclopropanamne (0.8 g, 14.01 mmol) and
WA BAI(174643 L, 12.00 mmol) in ether (20 niL) weST/asMeH042805

et hyl 2-bronpacetate (1.109 nL, 10 mmol ). The reaction

m xture was stirred at rt_overni ght. The sol vent S
c IWERR pogRersfgd tHE % feg e Vokl ed.wemr@aowdwﬁvm&gaﬂ@ the
T . :
et b Bt ARG Gbive BRAIAR OF. ThephoRERy MR soprad in
g, bei30&/glichlTiomecthanechad greodladies vgasn ramedtdiimvarex to g‘teeqcrﬁd

By b Tsodhey g3V B aIRGRgt il we VL g
5 a@%%cﬁBmAc1d\FThé9§&é@ﬁ‘s%ﬁE% \HRL8rabRd R etg%ll et TRl )

i n"ether opwi se e reaction m xture was
stqrganwobxmctsr\t/eré ormbited, Restredreith brive asdilncdriver rﬂ’agneshlml

esi due s added EtOH and pot.assi um.
¢ oty uJ{:}Pf)Hr%Pé“C(S plugonweys fi fq%t?d%d ﬁﬁ%&L t)ﬂeSrfﬁ@o Vel picasp wing a
M Sl KayBRorsh bive § FmBlr-rdng@¥aRN 'Tﬂ@f)rodﬂ_cli‘ Fad @I‘?egtz;lz %uo at
m xture was concentrated, then diluted with EtO
wasbre ttmpictahirs@mtgive NG HEOBT anmphousNaﬁtﬂer oangedlibver

o 2SRRI i SRR g
4416 S%rﬂdd%ﬁ Eb IOXB% il ‘é%m@trog%'l% ufiped Mﬁl?QPHENOR/fﬁNEXO
step 195 (ME) 1865 RI = 1.027 mn; 1H KMR
( 410®a WCISI\/EQ{S))mﬁl EpmnisBg a-SPD: WAV UVHis dgtgetot aQEBdetector
i'\g,ag/e e%gtﬁ@é?%@l\/ﬁﬁ 8 efu%ienH%'lg%cojfis e%loz){?ygg ?Iﬂgw)?a%é éb@l/mm :)1
0. Qil&lgoﬁoomsolvglg ASE®R sctventB &P, %IVQ@AQfIO@’/@ '%l%h"ﬂg 29 3
[ 93] To a solution of conpound 9-2 (0 0 g,

15 mrgn:icyenanme oP5nfid, BBIdtime & 208inpandlah amafwsactmtemﬁ i7tnyin IWbere 8

m) . at d trite (0.677 n
0 Syl e b B OaR Y 3 2 EY i SO g P p
atwﬁ%‘%ﬁ{f@/ 95% i'betohiﬁﬂ@/ coahMemnhéhilh aced®] MBS RAGES ON

m xture was diluted wth Et0Ac, washed with sat.
NaR80Bincdeing NAICROMABSE Phiferm fon h{dn olesironar2s@ade.
filtered and concentrated to yield a yellow oil. The
crude product was dissolved in a small anmount of

20 mmwdslep 1%][2915@%@?@1@&@&&@1@1@% Cl3ae&/81@h&y§6 f(kea)gel

cartridge which was el uted m n gradi ent of

0-(doBy 2i[ Hméﬁhhé dlﬂmle'lﬁr@u’phqbngl cednndi-hiong2t he

Id a 30 yell
R R L R B i S

yield). LC/I\/IS m z 306(|\/H-H)+§07 RP&: 1.92 min; 1H
NVR (400 MHz, CHLOROFORMid) 6pppm 705b (1 - 163 -
SUBSTI TUTE SHEET (RULE 26) H, 5 % 4.43 (2 H,
n, 3.61(1 H, ddd, J=7.49, 30§9; ), 1.37-
1.47(3 H, n), 1.04- 113(2H rr)OOS7 0.97 (2 H,

[00208] Ina 25ml 1b flask, dissolve 7H-indolo[2,1-a][2]benzazepine-10-carboxylic
25 acid, 13-cyclohexyl-6-[(2E, Z)-3-(dimethylamino)-2-[[(2R,65)-2,6-dimethyl-4-
morpholinyl]carbonyl]-1-oxo-2-propenyl]-3-methoxy- (385mg, 0.616 mmol) in
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Step 4: Preparation of conpound 9-4 5[00294] In a 5 nL
m crowave vessel was added conpound 1-3 (0.694 g,

w@284/131nol ), conpound 9-3 (0.290 g, 0.947 mMmuoPQT/EEIH09/042805

10

15

20

25

copper (1) iodide (0.018 g, 0.095 mmol ). The m xture
d th th T Ki 0. 109 0. 095

mﬁﬁq@egas %a&%m% %ﬁgdpr@a%g. et émg lréaﬂ%oq] gad
IbMQ@t(EBO%% 3290 GinfoPlto fhe I?e(;ca_(thefoﬁ(%@egtb'y%d‘r@l)f’; 9.9¥%S

cooled tor concentrate enove’ nost SO# ent. The
r esmal eThwaeactidiOwali el veldr 4 mtragea rraildsplmrﬂmldtstuméd at room

i e e
0- 18V %cﬁ%&ﬁ%g&@clh&}&%ﬁ TROSuE6R ‘fﬁléas@mere Q&Bﬁ}he‘éﬂ 418 b&élle

desired product were concentrated to yield a yell
s aixirabt@lswithoatipd eeetht - The a2 layers GeBbmbvimod and&sé’qt@%ally

Ly i 622,5 RJ = 4.31 15
éltvgaﬁ]g%i ngr%(ﬁ'f“&‘?%‘ﬁ yérp %f@ﬁg gbr%e [E%Q Sggic %lg?é?rrll was
S cﬂrfﬁ% b n&frne‘%ﬁm‘{ﬂfﬁg fﬁtet‘!}d R4 t%g s&venpreﬁl%éedqﬁ%c)uo hﬁn%:g/ln

) was ad A (1 mmol ). The reac
m rmawreefapmaorso gwr: emjaradzrpluctus orﬁhg sph@&lamcwhlcrh wasulried inagcuo

concent %1 to remove nost solvent. The resi due was
diP &tved CBYC PIUE  washed with 1IN HCL, sat. NaCl,

dr[b@ﬁDFV@C mh&%&%ﬁé%‘é%n TohiANR), aﬁ@dﬁé’%ﬁ@&ﬁ@éd%ﬁ

l ow sol1d as compound 9-5 g,
h,lmddZ@ L% 1}®A§I11;1)1Ld chiohmyBgraplz cdmigBed vikhiy PHEN@MENIEX@ Luna

25086350 TBelimt e b oA bestrE ﬂgé%&e‘“@f 555
m"[@d h 00k, R é’ﬁ-t)on\ﬁ@?dlt?cﬁﬁg @ﬁpl d a(me;Ii%@ 095 nfmirl 9h

. The m xture was heated for 0.5 h,
C cgmdemilt dfoM¥i% sPhves afne)2 s veinf B ﬂxa@% d@ve{rmAI 30¢ sdves B a

nmol d (0..1 m.,.,1..167 .mo ded. . The

r ez B b kbt v e SR pne b Y iy

I 8@t ANWAE 3% bdcRniaR / 99 CEOY Nl 8 h@HadMbhitii Qc&t&ISIR solvent B
product was dissolved in a small 30anmount of nethyl ene

c hvas Sl didr arfth Yetvatogigrale t o) mMagnrgonsunh actcalteg S data wed dge

Gt oo a R PRl R £Gh BoGgipm moat” Vo0

SLfBé‘ﬂb]TUﬁ%e &H@E&oﬂf&%&s 6 withqW@alr fﬁﬁl&é@ burifRh oG @@ds&ﬁl@nt

and concentrated to yield a yellow solid as conpound
9F6(r9(20)161‘86he@< O 233 mmol, 59.8 %yield). LM mz 670
(MtH) + 671, = 3.713 min. Step 7: Preparation of
compound 9-7 5[00297] To a solution of conpound 9-6
(QodA1 T@lel&fﬂw Idlod éhnﬂé' drofsin HQ MefHnétBoRRfy M)
vvgs adged 1 % : ?6800 mm gThe react ?%%
md@ﬁqnlib@dbvé{s’Vstlrred at rt for 5 h. The reaction
m xture was concertrated to dryness. Then the residue
was di | uted \}yith HAc, vvashed W|th1N, sat .

e \

NaCl, dri ed “ovier \@anhydr oys C?4 filte]

concentrat edy I el aRye'ﬂH Jol i d as”Ceflp ®-7
0,1 g, \701 nmol , 9&t3|%aéﬁj eld). LGB rdz 42

( *+ Q44 T =.3.48 mlctl]owg”%)e’c's%mm %/%/p

conpolind 002 }-ole a sol ut| on of OMe

(00259 pl) in DCM (1 nL) was a 0.1

telg)@iz o&%@é@g&z@ %ﬁé)]lﬁ:ggazgpme atrbeotxarlr%l tlg yglg)l?er)lilyluén

[(2E, Z)-3-(dimethylamino)-2-[[(2R,65)-2,6-dimethyl-4-morpholinyl|carbonyl]-1-oxo-
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waleopasasand the resi due was redi ssol ved i n MeBEF/US2009/042805

10 -

15

20

25

0.078 mml ). The reaction mxture was stirred at rt
overnight. The reaction m xture was concentrated to

filtered and purified by reverse phase prep-HPLC.
Fractlon frommaln pe vapor ated overnight in

HePrapspi Apgthqy- f\yi(éﬁ@%@v}m@ @35)&5}9@&@,& 3égmonip. 020
g gﬁn&ﬁ(}?ﬁz}&f 'Xﬁt‘é’hm)}(_?)%g (1%7 i ﬁﬁ%e Efdgr)?zéﬁsé%n%ggﬂ{’(q %‘réNIﬁ/néol)

( 4folovidddby TEAL(CRORORM W)mlﬁolp)mthﬁtewio(l in 4H).5@n] n8crb@ael
H

Jd bcE;@n i@f;e'l 'l}hegffss% ars|ca1ga)ed Hn.cgr @Ttrp&%p atrgo:sgl?leref %I}ﬂﬁll’f%?(katl_',
n) 1608 BfF4£ thirfdtes PThe Backion Radffufedlh DRIF/AG tohitrift-aR@produck
d, J=14. 60 Hz) . 4 01 (1 H d, 3=6.80 tg), 3.96 (3 H
s)comBo8d p(ififidd, bybreverss phgse PIP8G. (2 H, br. s.), 2.68 (2 H,
br. s.), 252.36 (1 H, br. s.), 2.22 (1 H br. s.),
2.01 (6 H br. s.), 1.77 (3 H d, J=9.82 Hz), 1.36 -
1. ﬁf'fn@olgp M2 Hen%a%epm@-l(?@arl(o%arﬁﬁde %acy@loﬁt%yl(-é-[l'fbycf%f)entyl-#

rep aratlon of conpound
((IR;@):JZ é*dunqtllyl% I(lOﬂ;phfﬂln]dﬁC@fmeXl] Héipbxaml—ﬁ)ylhﬂmﬂhda)z&[(m
-y cl.oh xyI -N- (i sopropyl sul fony1l) - 3- net hoxy- 7H
Hﬂ%hyi liy(i ulf%“@f [ 2] benzazepi ne- 10- car boxani de - 165 -
SUBSTI TUTE SHEET (RULE 26) ) [00299] Prepared as
descri bed in preparationg compound 9. LCO/Ms nmfz 725

(MrH) + 726.4, RT = 3.64 _fin MR (400 MHz,
CHLOROFORM d) 6 ppm S.ﬁ@(/lN br i 8.25 (1 H, br.
s.), 7.89 (1 H, d, J=8.56 Hz), Y67 H d, J=8.06
Hz) , 5752(1HdJ@8.81 7.10 (1 H, dd,
J=8.81, 2.52 Hz), 6.93 (1 H, br.
s.), 5.47 (1 H, .
Hz). 4.53 (1 H d. J—|14 ;
H's), 3.82 (L H br. s.),
br. s.), 2.86 (2 H br. s.
(2 H br. s.), 2.34(4 H br. 2.00(6 H, d, J=11.58
1.76 (3’ H, br. s.), 1.18=Y1.57 (7 H, n), 1.18 -
[6@1&/1 H‘hlsr@om dHBhd was 1solated usmg reverse phase HPLC with the
clobuty -5-((5-ethyl-2,5-di azabicycl o[ 2. 2. 1] hep
t -ipstgmpntadadinied pelowusing Qlaél@lltctna}'lm)i -Bigt by DIOREXHIAM-1008:0

DB R O I T A s B BB SR OA LB M, s

des ek AR SIONE X BHRY b f Pﬁfmﬂéﬁﬂ DIONEE MB 501
(M-H) ' 765.49, RT = abolgmqfo 166 - SUBSTI TUTE élészT

( RUIE P2B) DIGNIYR LER34DGBUN speetngeter:ArR)ygner Labs PL-ELS 1000

s S B0 S ed e otk BN bitetilb Y1) - o

- NEORSNs: ChlunAOWateR Xbéidde 198200mm 5 um C18; Guard Column; Waters
[ 2)% benzaze i ne10- car boxam de 0
bridge 19x1 mm 5 um C18; Mobile Phase; A = Water, 20 mM NH4OH; B =

Acetonitrile. LC-MS retention time 6.05 min; 768.86m/z (MH+). LC data was

H s), 3.89 (1
3), 3.21 (1 H,
62(3 H, br. s.), 2.57

recorded using Masslynx 4.0 SP4 with a system equipped with: CTC-Leap HTS-PAL
autosampler with Harney 4-port injection module, Waters 1525 binary pump, Waters
2488 UV detector at 220 nm, Polymer Lab 1000 ELS detector (evap. Temp.=90°C,
Neb. Temp.= 80°C) and a Waters LCT mass spectrometer with 4 way MUX source.

The sample was analyzed using an Ascentis 4.6x50mm SuM C18 column. The
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5[ 00301] Prepared as described in preparation of

conpound 9. LCMS mz 753 (M+l-1) 754.5, RT =

WOmN09/137454
13- Cycl ohexyl- 6- (1 cycl opropyl-5-((5-ethyl-2,5-di azabi

10

cy Io[2 2. 1] hept-2
W9R B

rﬁaé Wfﬁ%émg&b& 3‘611

enzazepi ne-1

ient tim

0030

EOf

3.

PCT/US2009/042805

798

eIKitipps mplpwad&é@m ratg of,3 yl/Rin, p gEFieBIRfI 180 PRSI 3

00% olvent B,a gra(ﬂ

gmin, a hold time
car oxam de

Prepared as

dedfd mibedd amapiysi amatof ) mno‘fvharosmmnzﬁi was S%Ccitdmmmleﬂ 93%0

M 2@ + 751.39, RT =
hthM“arrfﬁanRfﬂPéc'eﬂab@ Mﬁ?fﬁ%%ﬁ

1Hi m dazol - 4-y1) I sopr

ndeSL Qoditedmoda] [ 2] benzazepi ne- 10- car boxam de -

SUBSTI TUTE SHEET ( RULE 26)

descri bed in preparation of conpound 9.

/&) 1S AR RIIEL A2l 9@43 %ereatpwa%S% B8 RO Fapcesongrilfi/

llsm% a Waters LCT mass spectrometer 1n .
opyl suf fonyl) - 3- net hoxy- 7H
167 -

1003031 Prepared as

LCMS mz 739

c ration o
P il oy e compo s AL ARl of i e

H,mdthod}b8ve09 Hz), 7.67 (1 H, dd, J=13.58, 8.39 Hz),
7.49 - 5 7.54(2 H nm, 7.10 (1 H, dd, J=8.55, 2.14
Hz), 6.93 (1 H d, J=2.44 Hz), 5.43 (1 H, d, J=14.95
HE), 4. 50 (i, 0, J=13.32 Kl‘é?}rtica‘ﬂ' Réertioft | Y¥hsdidn Mhurifation
3197 (3 H s), 3.89 (4 H d, J=3.36 Hz), [3.51 (1 H, sg
3140(1 H s), 2.83 - 2.93 [ Mdthodyy timelmgy | -observe1 | (Bethqd
m, 1.79 (3 H br. s.), 1.46 (4 H, br. S-)(Ml-i+)44 (7 H,
d J=7.02, 3.36 H7), 1.20/- 1.28 (3 H m., 1.09 (2 H
d] J=5.80 Hz 1.06 (1 H Metied3 80 SH2), |07BS5(1 Hinl4d
by. s.), ® (1 H 10br. 5.). Bipl ogical Methods
1003041 WQ/ h!ds denonstrated activity against
HCV NSH5B as~de 'rm t he fol| ow ng HCV RARp
assays. 15 C oni ng,| Expressi on, and
PJri(§| GRD on Thé cDNA encjodi ng tlhe NS5B

pr eg’n oif gengtype I p, was [cloned ijnto the

pPET Haxp \or . , The protein was$ expressed
wlth an’ 18 amag cn/errri nal ftruncation to enhance
the solubility. \The col| competent cell |ine|20
BL21( DE3) was o\ for expression| of the|protein.
Cultures were g at 37 Cfor -| 4 hours until |the

C\ hed an optical densifty of 2|0 at 600 nm
The cul turesfwere cool ed t pMetd@ and-U0ndyic&d-8di t h Binliv
| PTG Fres icillin was| added to a finpal

concentr orNof ¥ u, g/ni|and the cells|were grown

oyer ni ght ® 3061Cel | pellets (3L) were |ysed
for purifi cat ion yeyd [15-24 ngs of purified|25
NE5Bo, Jin er consisted pf 20 mM Tris-HCL, pH
7] 4y q % - 168 - SUBSTI TUJE SHEET ( RULE
26) H O/
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waelewgasidbponucl ease |,

triton X-100, 1 mM DTT, 1nmM EDTA, 20% gl ycer ol

ng/ m
i nhibitor tablets (Roche).

| ysozynme, 10 mM MgCl2, 15 ug/ m
and Conpl ete TM pr ot easePCT/US2009/042805

0.5

After addition of the lysis

aVatsYaYall

OIS

O£

PR~ I ad
UUOUJ] I"\ oot I €t CIILyIIC

e £ e
asSay—WwaS—pet T otr1rea

by ' S were : HS-Rg—a—
t{ ssue honodé¥fer. To redphiisb Grlgtioyi NMasgen (Hyafication
sanpl e, aliquots of the |ysaf@oaWelf @i Gt OMmikR
uging a mcrotip attached to a Branson sonicator. The
spni cated |ysate was centr|fuged jat 100, Q0K g| f or

| fat & C apd fiftered tn P T HGRT | URET
(_orning).o%5$307] The prot@%%ﬂfgs 6ﬁ%lf|egm§§| g%hu)
t hree sequgentjal <chromat ogf aphy st eps: parin

sephar os ssepharose 4B, and|Dual -@ o SP
sephar ose 10( Phar cih%??'The chr ojmat ogr aphy bufters
wer e |deq§|caﬁ)to heVt¥sis buffer but contained no

l yso deoxyrlbo ucl ease |, MCLl2 or protease

i hhipi tRT gnayt He 3l congentratjon of fhe buffer was
adj u el ad he requirenments for charging
the protein ontqg thé’column. Each| col um|was el uted
with a NaCl gr varied in length from 5-50
col um vol unes n the colunn type. 15After
ti ep resulting purity of
t d"@b@fPAeéiﬁnaly§ﬁ§§ Th&mos
e tored at -80 C| Standard HCV
N 308] HQV RdARp genotype Ib

as vol unel of 60 A in 96 20

We .| The asgsay buffer is

c H7.5 R.5nmMKCL, 2.5 nmV
My se i nhipitor (Pronega

N mega R3961), amd 2 %

gl re serifally diljuted (38-fold)
[ r in water such that the
final concentr§ Oin the assay|was 2% HCV
RdRp genot ype | s 25 used at a|fina
concentratioff of 28 nM A paktysi A enplat e [wag . sased Batio 6
nM and a orotinylated oligo-dT12 prinmer |was used at
180 nM f i pal Congeltrati on| Tenplate was |obtai ned
comrerci al | i3 7-4110). Biotinylated priner
Was prepared cMosys. 3H UTP was used at 0.6
pti . Reactions were|initiated by
th I ncubated at 30 € for 60 mn,
an to peo g,2b tl of| 50 nM EDTA

co i ni ng ‘ Otgl 111, Amersham|RPNQ 0007).
Plates were read._on a Packprd TOPCOUNTO INXT after >| hr
i pcubation at r Yy tenperature. -| 169 - |SUBSTI TUTE
SHEET (RULE 26)\_odi fi ed HCV NS5B RdRp Enzyne Assay

[

essentially as described for the standard enzynme assay
except for the follow ng: The biotinylated oligo dT12
primer 5 was precaptured on streptavidin-coated SPA
beads by mi xing primer and beads in assay buffer and

i ncubating at

roomtenperature for one hour.

primer was renoved after centrifugation
pri mer-bound beads were resuspended in 20 nmM Hepes

buf f er,

The

pH 7.5 and used in the assay at fina

Unbound

concentrations of 20 nM priner and 0.67 140 beads.

Order of addition in the assay:

enzynme (14 nM was

added to 10 diluted conpound foll owed by the addition

of a mixture of tenplate (O

0.29 p.. M,
reaction;

and pri mer - bout

H%bead

n

S,

concentrations given are final.

React i

were allowed to proceed for 4 hours at 30C

[00310]
using seven different [I].

calcul ated fromthe |nh|b|t|on u3|ng the fornula y_

NN NA A

AN 1 £ A . £ £ 7~ N AP~ \ \ —— ——— an

| Cso 15val ues were

~

3HUTP (0.6 pfi,
toinitiate the

ons

| C50 val ueSUBSTITEOEHSHEET (RULE 28t er m ned




67 (1996)) contains a fluorescence donor,

one end of the peptide and an acceptor,
wao b@onsthass end. The fluorescence of the pepti deCT/BS2009/042805

EDANS

DABCYL,

near
near

quenched by internol ecul ar resonance energy transfer

RET) hotwoaon  ho | donor any %p;% 5=t=ge=

% proteas@m@P@hves t he peﬁ?WH@ltﬁ@“ﬁWbdﬁ@¥%m%i%Wﬂkmwn
rel eased from 25 RET quenchiyighoanditd\&inf) || Uk@RCenGandff
t he donor becones apparent| The assay reagent was nade
ag follows: 5X cell Luciferase cell cultur sis
r €agent fronyPronega ( #ELS T4 Ot TOo[ L T ;
NRCl added Qghlso nNIfinaI%@&H%A‘RET'éeptiggﬁgiIu?g%y
to 20 p. Mfin ma 2 nmM st ock| [00312] To
pfepare D d " 1con cells, withjor without a
Renill a Iu0|f. asy reporter gene, were|trypsinized
and Ig%I 2 | of a 96rwell pllate with
titr§% t est conpounds added in colums|3 through 12;
col tymsN1 gy N coptai ned a - 170/ - SUBSTI TUTE| SHEET
( RUL 2@) ) pgund (HCV protease inhibjtor),
and the bottom now Contai ned cells wi tholt conpound.
The plates were/then placed in a CQ2 incubator at 37
C| Assays 5[ 00 Subsequent to jaddition of the test
C cribed above {FRET Assay Preparation), at
v the plate wasMptlgvied &d N Aref bl Geall
splution (& i agnostics| #00-100) was|added per
wel | as eljular toxjcity. mfter reading
i instrunent| (PE Bi osystens),
pl h/PBS and then used for FRET
assap, by it he addithpn of 30 ul of| the FRET 10 pepti de
ass f*ﬁae bed abpve (FRET Assay Preparation)
pe?aiél . s ¥Yhen placed into|the
CYTOFLUORO nt| whi ch had been set to 340
excite/ 490 em sgi autonpti c node for 20 cycles and
the plate read ki netic node.| Typically, the
signal to noise i ng an endpoi nt| anal ysils after the
reads was afJ | east three-fplighodM t eramati Veky.gsalt @mig
Al amar bl g eadlng, plates were finsed wth 15| PBS,
50 ul oL,QgF e) without phenol red|was
agdded and af e3 e g QQ| used for luciferase assay
usi ng the Prqiregd A r) Lucj ferase|Assay Bystem
[ pO31« was detjer m ned |by
q ' tive HQV replic¢on inhibition
a“ﬁ; ty values. Toj|cal cul ate
cyt XIC aver age| Al amar | Bl ue
fluorescence silgnal s fron1the control wells were set
as 100% non-ta The indjvidual| signals in each of
t he conpound te wells were then| divided by the
average—controt——stghnal—and—ruttiphed—by1060%to

determ ne percent cytotoxicity. To cal culate the HCV

replicon inhibition val ues,

an average background

val ue was obtained fromthe two wells containing the
hi ghest anount of 25HCV protease inhibitor at the end
of the assay period. These nunbers were simlar to

t hose obtai ned fromnave Huh-7 cells.

background nunbers were then subtracted fromthe

[00315] The

average signal obtained fromthe control wells and
this nunber was used as 100% activity. The individua
signals in each of the conmpound test wells were then
di vi ded by the 30averaged control values after
background subtracti on and P@Itiplied by 100%to
determ ne percent activity: c50 val ues for a pr ot ease
inhibitor titration were cal culated as the
concentration which caused a 50% reduction in FRET or

| uci ferase - 171 -SUBSTITUTE SHEET (RULE 26)



w@eaopsmsent activity were used to detern ne cPOPUSVIB042805

SUBSTI TUTE SHEET (RULE 26)
generated for the conpound

activity. The two nunbers
percent cytoxicity

pl at e,

of |nterest for further anal ysis. HCV Replicon

Lue Bl NAN2A1 (81 Th%#l;enl i con

| yci fer ase §‘§‘§&‘§ﬁ was devel bpelUsd Refilipn] Masgon |Purtfication
i phibitory effects of conppupgsddesstd thgd doferfch® method
di scl osure on HCV viral replicatipn. Uillization of a
replicon luciferase reporter assay was filr MHdescri bed
b ar_(Rrteger, Ty &l 409 |V 00V n;
75(10): 4613624 (2001)) HU th@'Acel I4,é8,0 conZt i %‘ui i %%
expressing/ th GYNT eplicon, were| grown iin Dul becco's
Mbdi fi ed”10vH$ 1'&s(DVEM) (G bco-BRLL) contai ni ng
10% Fet al )| (Sigma) and 1|ng/ M (418
(G bgo- &npa nds"Nvere serially diluted 3 folds

[ -point|titratjon and|subsequently
tran eNren ; 4rwel | tjssue-culture treated
pl at es k‘Co s . 3501) The p| ates were then
seeded with 50 Pi cells|at a density of 3.0 x 103
cells/well in DWEM containjng 4 % FCS (filnal DVBO
1b5concentration 0.5 % .| After 3 days i ncubation at
3rC—cells were anal \J/7pd for Renilla lucilferase

activity using the EnduRen
#E6485) .

as substrate (Pronmega cat

The EnduRen substrate was diluted i n DVMEM and

t HBR14H d ethatyacdl iR LOINAttlesl A:d.(addtd walreavaded esing Blasshmx 60

me? Wb o

' 'B%Qt%] odtfoR TS UNE WRED 155 H”'&r}ap&% W RRE BRE Gt dEP H BN

val ues were

The plate

Al

To assess cytotoxicity of

VoG R AT O LG b LA

compoun

or 2

8\48%“

ds, CC50

gsmlerPatymdr bap 1900 ELH Hesdtergevtah el cBxpadPih Neburilteaipr $9§C) and a
tes th CELLTI TER- B rone C &308
P PRER T BRI Py ety ARG G Rl o

' NGB ah @dcch 4.8 0t AiM BY¢coluthe THe %lel@§&%ﬁﬁ1%n§énﬂf@ed a
fromeach well was read, wth an excitation wavel ength

atfles2Be bh2 mizinalmda gardlemog H0Bnsohvavted e0fgsoivolr B3Q8Yok0lvenhA /

d a]togé":‘sggelg% gtlijx c of :gag%b ?ihglb%%%%%i Rep t ive

zed

Eﬂué a{al_c? SenL gs Hrme

10 StgruGhik kvBerk CS10nt RMas &R etoMMIe / 95‘V%—I71R) 110 MBS khohHibEacetate

15

SHEET (RULE 26) Structure | C50
and solvent B was 5% H,0O / 95% acetonitrile / 10 mM ammonium acetate. MS

ionization using a Waters LCT mass spectrometer in ESI positive mode.

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 13-cyclohexyl-N-

(cyclopropylsulfonyl)-6-[4-
methyl-4-pyridinyl)-1H-pyrazol-5-yl]-3

-methoxy-
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SUBSTITUTE SHEET (RULE 26)
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[00216] Ina0.5-2.0mL microwave reaction vessel, 7H-indolo[2,1-
a][2]benzazepine-10-carboxylic acid, 13-cyclohexyl-6-[(2E,Z)-3-(dimethylamino)-2-
[[(2R,6S5)-2,6-dimethyl-4-morpholinyl]carbonyl]-1-0x0-2-propenyl]-3-methoxy-, 1,1-
dimethylethyl ester (106 mg, 0.155 mmol) was suspended in ethanol (504 uL) and
dioxane (126 uL). Triethyl amine (65.9 pL, 0.473 mmol) was added to the reaction
followed by 4-hydrazinyl-3-methylpyridine hydrochloride, 0.4 H,O (26.7 mg, 0.160
mmol). The reaction was capped under a nitrogen atmosphere and heated in a
microwave to 140°C for 40 minutes.

[00217] HPLC analysis indicates reaction incomplete with starting material
present. Recap reaction under a nitrogen atmosphere and heat reaction at 140°C for
an additional 40 minutes. The reaction was diluted with ethyl acetate and washed
sequentially with 1.0N aqueous hydrochloric acid. The aqueous layer was back
extracted with ethyl acetate and the organic phases combined. The organic phase
washed sequentially with 1.0N aqueous hydrochloric acid, 0.1M aqueous NaH,PO,
and brine. The organic phase was dried over Na,SOy, filtered and solvent removed in
vacuo to obtain yellow film. The crude product was dried in vacuo at room
temperature to yield 83mg of product as a yellow amorphous foam-film.

[00218] Intermediate as t-butyl ester: LC-MS retention time 4.71 min; 742 m/z
(MH+). LC data was recorded on a Shimadzu LC-10AS liquid chromatograph
equipped with a PHENOMENEX® Luna 10u C18 4.6x50mm column using a SPD-
10AV UV-Vis detector at a detector wave length of 220nM. The elution conditions
employed a flow rate of 4 ml/min, a gradient of 100% solvent A / 0% solvent B to 0%
solvent A / 100% solvent B, a gradient time of Smin, a hold time of 2 min, and an
analysis time of 7 min where solvent A was 5% acetonitrile / 95% H,O / 10 mM
ammonium acetate and solvent B was 5% H,0 / 95% acetonitrile / 10 mM
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ammonium acetate. MS data was determined using a MICROMASS® Platform for
LC in electrospray mode

[00219]  The crude product was used without further purification. The zert-butyl
ester intermediate (81mg) was dissolved in 1,2-dichloroethane (1mL) and TFA (1mL)
added. The reaction was stirred at room temperature under a nitrogen atmosphere for
2.5hrs. Reaction volatiles were removed in vacuo using a rotary evaporator. The
residue was then dissolved in benzene-dichloromethane mixture and volatiles
removed in vacuo. The resulting crude acid product was dried in vacuo at room
temperature overnight to yield 88mg of a orange solid. LCMS of intermediate
carboxylic acid: LC-MS retention time 2.61 min; 684 m/z (MH-). LC data was
recorded on a Shimadzu LC-10AS liquid chromatograph equipped with a
PHENOMENEX® Luna 10u C18 4.6x50mm column using a SPD-10AV UV-Vis
detector at a detector wave length of 220nM. The elution conditions employed a flow
rate of 4 ml/min , a gradient of 100% solvent A / 0% solvent B to 0% solvent A /
100% solvent B, a gradient time of Smin, a hold time of 2 min, and an analysis time
of 7 min where solvent A was 5% acetonitrile / 95% H,O / 10 mM ammonium acetate
and solvent B was 5% H,0 / 95% acetonitrile / 10 mM ammonium acetate. MS data
was determined using a MICROMASS® Platform for LC in electrospray mode. The
carboxylic acid intermediate was used without further purification:

[00220] Ina 2 dram vial, the above carboxylate acid as the TFA salt (85.4mg,
0.107 mmol) was dissolved in THF (1mL). Carbonyldiimidazole (43.5 mg, 0.268
mmol) was added to the reaction then the reaction was caped under a nitrogen
atmosphere and stir at room temperature for 1 hour then heated to 70°C for 2 hours
followed by cooling to room temperature. Cyclopropanesulfonamide(64.3 mg, 0.531
mmol) was added to the reaction followed by 2,3,4,6,7,8,9,10-octahydropyrimido[ 1,2-
alazepine (DBU) (40 uL, 0.268 mmol). The reaction was capped under a nitrogen
atmosphere and immerse in an oil bath at 70°C for 18hrs.

[00221]  The product was purified on a Shimadzu high pressure liquid
chromatography system employing DISCOVERY VP® software interfaced with a
SCL-10A controller, SIL-10A autosampler and FRC-10A fraction collector. The
reaction was diluted to 2ml with acetonitrile with the addition of a few drops of TFA

and purified using a Waters Sunfire Prep C18 OBD, 5uM 19mm x 150mm column
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and monitored using a SPD-10AV UV-Vis detector at a detector wave length of
220nM. The elution conditions employed a flow rate of 25 mL / min , a gradient of
70 solvent A / 30% solvent B to 0% solvent A / 100% solvent B, a gradient time of 30
minutes with a run time of 40 minutes using %A= 10% acetonitrile, 90% water, 0.1%
TFA %B=90% acetonitrile, 10% water, 0.1% TFA solvent system. Retention time of
product was 23.24 minutes. Volatiles were removed from the product fraction in
vacuo to yield 39.0mg of the title compound.

[00222] 'H NMR (500 MHz, CHLOROFORM-D) & ppm 0.87 (s, 2 H) 1.05 (s, 3
H) 1.10 - 1.31 (m, 4 H) 1.31 - 1.60 (m, 5 H) 1.80 (s, 2 H) 1.88 - 2.12 (m, 4 H) 2.13 -
2.37 (m, 1 H)2.45 (s, 3 H) 2.71 (s, 0.5 H) 2.78 - 2.88 (m, 1 H) 3.17 - 3.25 (m, 1 H)
3.37(s, L H)3.54 (s, 1 H)3.87 (s, 3H) 3.97 - 4.64 (m, 6 H) 4.79 (s,  H) 6.57 - 6.84
(m, 1 H)6.94 (s, 1 H)7.02 - 7.15 (m, 1 H) 7.35-7.51 (m, 2 H) 7.51 - 7.72 (m, 1 H)
7.78 -7.95 (m, 2 H) 8.03 (s, 0.5 H) 8.53 (d, /=45.17 Hz, 1 H) 10.18 (s, 0.6 H).
[00223] LC-MS retention time 1.54 min; 787 m/z (MH-). LC data was recorded
on a Shimadzu LC-10AS liquid chromatograph equipped with a PHENOMENEX®
Luna 10u C18 3.0x50mm column using a SPD-10AV UV-Vis detector at a detector
wave length of 220nM. The elution conditions employed a flow rate of 5 ml/min, a
gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent B, a
gradient time of 3 min, a hold time of 1 min, and an analysis time of 4 min where
solvent A was 5% acetonitrile / 95% H,0O / 10 mM ammonium acetate and solvent B
was 5% H,0 / 95% acetonitrile / 10 mM ammonium acetate. MS data was

determined using a MICROMASS® Platform for LC in electrospray mode.

[00224]  The procedures that followed were analyzed using the following
conditions until noted:

[00225] HPLC data was recorded on a LC-10AS liquid chromatograph equipped
with a PHENOMENEX® 10u C18 3.0x160mm column using a SPD-10AV UV-Vis
detector at a wave length of 220nM. The elution conditions employed a flow rate of 1
ml/min, a gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent
B, a gradient time of 30 min, where solvent A was 10% acetonitrile / 90% H2O / 10

mM TFA and solvent B was 10% H,0O / 90% acetonitrile / 10 mM TFA.

114-

SUBSTITUTE SHEET (RULE 26)

PCT/US2009/042805



e 111 OA4 B O\ ?2/70-40

WO 2009/137454 PCT/US2009/042805

10

15

20

25

[00226] LC data was recorded on a Shimadzu LC-10AS liquid chromatograph
equipped with a PHENOMENEX® Luna 10u C18 3.0x50mm column using an
SPD-10AV UV-Vis detector at a wave length of 220nM. The elution conditions
employed a flow rate of 5 ml/min, a gradient of 100% solvent A / 0% solvent B to 0%
solvent A / 100% solvent B, a gradient time of 3 min, a hold time of 1 min, and an
analysis time of 4 min where solvent A was 5% acetonitrile / 95% H,O / 10 mM
ammonium acetate and solvent B was 5% H,0 / 95% acetonitrile / 10 mM
ammonium acetate. MS data was determined using a MICROMASS® Platform for

LC in electrospray mode.

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -4-[[(2R,65)-2,6-
dimethyl-4-morpholinyl]carbonyl]-1H-pyrazol-5-yl]-13-cyclohexyl-3-methoxy-N-

[(1-methylethyl)sulfonyl]-

[00227] A 2 dram vial was charged withl H-pyrazole-4-carboxylic acid, 1-
cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-y1]- (400
mg, 0.609 mmol), DMF (4 mL), 4-Methylmorpholine (0.134 mL, 1.218 mmol), cis-
2,6-Dimethylmorpholine (0.090 mL, 0.731 mmol) and o-Benzotriazol-1-yl-
N,N,N',N'-tetramethyluronium tetrafluoroborate (TBTU) (215 mg, 0.670 mmol). The
rxn was stirred for 1 hour. LCMS indicates the rxn was done, 754.19 at 4.05 minutes.
It was diluted with ether, washed with saturated ammonium chloride then brine, dried
(MgSOy) and evaporated giving a yellow foam. The foam was dissolved in DCM, the
solution was added to a Thompson silica gel cartridge and it was eluted with ethyl

acetate/methanol (0% to 5%). The appropriate fractions (TLC) were combined and
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evaporated giving a light yellow foam. The foam was dissolved in ether and crystals
formed upon setting. The mixture was filtered giving the product (341 mg, 0.452
mmol, 74.2 % yield) as slightly yellow powder. HPLC: 99.9% pure, 23.32 minutes.
LCMS: 754.19 at 4.05 minutes, mp: 217-219°C. HRMS: calculate - 754.3633, found
- 754.3633. "H NMR: (400Mz, CD;0D) & 1.23 — 1.29 (m, 3 H), 1.37 — 1.43 (m, 3 H),
1.46-147(d,J=7Hz,3H),1.53-1.54 (d,/=7Hz 3H), 1.63 (s, 1 H), 1.77 -
1.80 (d, /=11 Hz, 3 H), 1.84 (bs, 1 H), 1.96 (bs, 4 H), 2.03 (s, 1 H), 2.09 —2.13 (m,
3h),2.21 (bs, 1 H),2.29 (bs, 2 H), 2.45 (s, 1 H),2.71 - 2.75 (t, J= 12 Hz, 1 H), 2.81
(bs, 1 H),2.85-2.90 (t, /=12 Hz, 1 H), 3.20 (bs, 2 H), 3.96 (s, 3 H), 4.04 — 4.13
(spt,/J=7Hz, 1 H),4.55-4.58 (d,/=16Hz, 1 H), 4.79 (bs, |l H),4.84 - 4.87 (d, J=
16 Hz, 1 H), 6.71 (s, 1 H), 6.94 (s, 1 H), 7.11 - 7.13 (d, /=7 Hz, 1 H), 7.58 - 7.63
(dd,/J=8Hz & 13.5Hz,2H),7.68-7.71(d,J=13.5Hz,2H),7.90-7.92(d, /= 8
Hz, 1 H) & 10.6 (bs, 1 H).

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl 4-[[(25)-2-
(methoxymethyl)-4-morpholinyljcarbonyl]- 1 H-pyrazol-5-yl]-13-cyclohexyl-3-

methoxy-N-[(1-methylethyl)sulfonyl]-

[00228] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid, 1-
cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.107 mmol), DMF (1 mL), (R)-2-(methoxymethyl)morpholine, HCI (35.7 mg, 0.213
mmol), 4-methylmorpholine (0.035 mL, 0.320 mmol) and o-Benzotriazol-1-yl-
N,N,N',N'-tetramethyluronium tetrafluoroborate (TBTU) (37.6 mg, 0.117 mmol).
The rxn was stirred for 1 hour. It was diluted with ether, washed with saturated

ammonium chloride then brine, dried (MgSO,) and evaporated giving a yellow foam.
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The foam was dissolved in DCM, the solution was added to a Thompson silica gel
cartridge and it was eluted with ethyl acetate/methanol (0% to 10%). The appropriate
fractions (TLC) were combined and evaporated giving a light yellow film. The film
was dissolved in DCM, re-evaporated, the residue triturated in hexane/ether (5%) and
filtered giving the product (66 mg, 0.084 mmol, 79 % yield) as light a yellow powder.
HPLC: 98.0% pure, 22.52 minutes. LCMS: 770.32 at 3.96 minutes, mp: 176-178°C.
HRMS: calculated - 770.3582, found 770.3583. "H NMR: (400Mz, CD;OD) § 1.23
-126(td,J=7Hz & 3.5Hz,2 H), 1.35-1.44 (m, 4 H), 1.46 — 1.48 (d, /=6 Hz, 2
H), 1.52 -1.53 (d, /=6 Hz, 3 H), 1.68 (bs, 1 H), 1.77 - 1.80 (d, /=10 Hz, 3 H), 1.84
(bs, 1 H), 1.92 -2.01 (m, 3 H),2.03 (s, I H), 2.08 —2.16 (bm, 3 h), 2.28 (bs, 1 H),
2.28 (bs, 2 H), 2.44 (bs, 1 H), 2.70 - 2.74 (t, /=10 Hz, 2 H), 2.79 (s, | H), 2.84 —
2.89 (m, 2 H), 2.97 (bs, 2 H), 3.04 (bs, 1 H), 3.19 (bs, 2 H), 3.24 (s, 2 H), 3.38 (bs, 1
H), 3.95 (s, 3 H), 4.06 —4.13 (m, 1 H), 4.55 -4.59 (dd, /=15 Hz & 5 Hz, 1 H), 4.77
(bs, 1 H),4.83-4.90 (t,J=15Hz, 1 H), 6.73 - 6.75 (d, /=8 Hz, 1 H), 6.94 (s, 1 H),
7.11-7.12(d, J=8Hz, 1 H), 7.56 - 7.66 (m, 3 H), 7.71 (s,  H), 7.88-7.92 (t, /= 8
Hz, 1 H) & 10.5 (bs, 1 H).

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -4-(8-o0xa-3-
azabicyclo[3.2.1]octan-3-yl)carbonyl-1H-pyrazol-5-yl]-13-cyclohexyl-3-methoxy-N-
[(1-methylethyl)sulfonyl]-

[00229] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid, 1-
cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.107 mmol), DMF (1 mL), 4-methylmorpholine (0.035 mL, 0.320 mmol), 8-oxa-3-
azabicyclo[3.2.1]octane, HCI (31.9 mg, 0.213 mmol) and o-Benzotriazol-1-yl-
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N,N,N',N'-tetramethyluronium tetrafluoroborate (TBTU) (37.6 mg, 0.117 mmol).
The rxn was stirred for 1 hour. It was diluted with ether, washed with saturated
ammonium chloride then brine, dried (MgSO,) and evaporated giving a yellow foam.
The foam was dissolved in DCM, the solution was added to a Thompson silica gel
cartridge and it was eluted with ethyl acetate/methanol (0% to 10%). The appropriate
fractions (TLC) were combined and evaporated giving a light yellow film. The film
was dissolved in DCM, re-evaporated, the residue triturated in hexane/ether (5%) and
filtered giving the product (59 mg, 0.075 mmol, 70.7 % yield) as light a yellow
powder. HPLC: 96.1% pure, 22.80 minutes. LCMS: 752.29 at 3.98 minutes, mp:
188-190°C. HRMS: calculate - 752.3476, found - 752.3478. 'H NMR: (400Mz,
CD;0D) §1.23-1.29 (m, 3 H), 1.37-1.43 (m, 3 H), 1.46 - 1.47 (d, /=7 Hz, 3 H),
1.53-1.54(d, J=7Hz, 3 H), 1.63 (s, 1 H), 1.77-1.80 (d, /=11 Hz, 3 H), 1.84 (bs,
1 H), 1.96 (bs, 4 H), 2.03 (s, 1 H), 2.09 —2.13 (bm, 3 h), 2.21 (bs, 1 H), 2.29 (bs, 2
H), 2.45(s, 1 H), 2.71-2.75 (t, /=12 Hz,  H), 2.81 (bs, 1 H), 2.85-2.90 (t, J=12
Hz, 1 H), 3.20 (bs, 2 H), 3.96 (s, 3 H), 4.04 — 4.13 (spt, /=7 Hz, 1 H), 4.55 — 4.58 (d,
J=16Hz, 1 H),4.79 (bs, 1 H), 4.84 - 4.87 (d, /=16 Hz, 1 H), 6.71 (s, 1 H), 6.94 (s,
1H),7.11-713 (d,J=7Hz, 1H), 7.58 - 7.63 (dd, /=8 Hz & 13.5 Hz, 2 H), 7.68 -
7.71(d, J=13.5Hz 2 H),7.90-7.92 (d,/J= 8 Hz, 1 H) & 10.6 (bs, 1 H).

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -4-(1-
methylpiperazin-4-yl)carbonyl-1 H-pyrazol-5-yl]-13-cyclohexyl-3-methoxy-N-[(1-

methylethyl)sulfonyl]-

[00230] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid, 1-
cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
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methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.107 mmol), DMF (1 mL), 1-methylpiperazine, HCI (0.032 mL, 0.213 mmol), 4-
methylmorpholine (0.035 mL, 0.320 mmol) and o-Benzotriazol-1-ylI-N,N,N’ N'-
tetramethyluronium tetrafluoroborate (TBTU) (37.6 mg, 0.117 mmol). The rxn was
stirred for 1 hour. It was diluted with ether, washed with water then brine, dried
(MgSOy4) and evaporated giving a yellow foam. The foam was dissolved in DCM, the
solution was added to a Thompson silica gel cartridge and it was eluted with ethyl
acetate/methanol (5% to 30%). The appropriate fractions (TLC) were combined and
evaporated giving a light yellow film. The film was dissolved in DCM, re-
evaporated, the residue triturated in hexane/ether (5%) and filtered giving the product
(44 mg, 0.059 mmol, 55.3 % yield) as light a yellow powder. HPLC: 99.1% pure,
24.07 minutes. LCMS: 739.31 at 3.70 minutes, mp: 224-226°C. HRMS: calculate -
739.3636, found - 739.3630.

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -4-((18S,4S)-2-oxa-

5-azabicyclo[2.2.1]heptan-5-yl)carbonyl-1 H-pyrazol-5-yl]-13-cyclohexyl-3-methoxy-
N-[(1-methylethyl)sulfonyl]-

[00231] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid, 1-
cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-y1]- (70 mg,
0.107 mmol), DMF (1 mL), (1S,45)-2-o0xa-5-azabicyclo[2.2.1]heptane, HCI (28.9
mg, 0.213 mmol), 4-methylmorpholine (0.035 mL, 0.320 mmol) and o-Benzotriazol-
1-yI-N,N,N’ N'-tetramethyluronium tetrafluoroborate (TBTU) (37.6 mg, 0.117

mmol). The rxn was stirred for 1 hour. It was diluted with ether, washed with

-119 -

SUBSTITUTE SHEET (RULE 26)

PCT/US2009/042805



WO 2009/137454

10

15

20

25

e NO 1111 B B

saturated ammonium chloride then brine, dried (MgSO4) and evaporated giving a
yellow foam. The foam was dissolved in DCM, the solution was added to a
Thompson silica gel cartridge and it was eluted with ethyl acetate/methanol (0% to
10%). The appropriate fractions (TLC) were combined and evaporated giving a light
yellow film. The film was dissolved in DCM, re-evaporated, the residue triturated in
hexane/ether (5%) and filtered giving the product (58 mg, 0.078 mmol, 73.0 % yield)
as light a yellow powder. HPLC: 99.9% pure, 22.39 minutes. LCMS: 738.26 at 3.96
minutes, mp: 164-166°C. HRMS: calculate - 738.3820, found - 738.382.

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -4-[[(18S,45)-5-
cyclopropylmethyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl]- 1 H-pyrazol-5-y1]-13-
cyclohexyl-3-methoxy-N-[(1-methylethyl)sulfonyl]-

[00232] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid, 1-
cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.107 mmol), DMF (1 mL), (1S,4S)-2-(cyclopropylmethyl)-2,5-
diazabicyclo[2.2.1]heptane, HCI (40.2 mg, 0.213 mmol), 4-methylmorpholine (0.035
mL, 0.320 mmol) and o-Benzotriazol-1-yl-N,N,N' N'-tetramethyluronium
tetrafluoroborate (TBTU) (37.6 mg, 0.117 mmol). The rxn was stirred for one hour.
It was diluted with ether, washed with water then brine, dried (MgSO,) and
evaporated giving a yellow foam. The foam was dissolved in DCM, the solution was
added to a Thompson silica gel cartridge and it was eluted with ethyl
acetate/methanol (5% to 30%). The appropriate fractions (TLC) were combined and
evaporated giving a light yellow film. The film was dissolved in DCM, re-
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evaporated, the residue triturated in hexane/ether (5%) and filtered giving the product
(57 mg, 0.071 mmol, 66.9 % yield) as light a yellow powder. HPLC: 99.9% pure,
23.89 minutes. LCMS: 791.36 at 3.74 minutes, mp: 216-218°C. HRMS: calculate
791.3949, found 791.3945. "H NMR: (400Mz, CD;0D) & 0.02 — 0.05 (m, 2 H), 0.83
(bs,2H),1.23-1.26 (m, 3 H), 1.38 - 1.45 (m, 9 H), 1.76 (bs, 3 H), 1.94 (bs, 2 H),
2.03-2.04 (m, S H), 2.16 - 2.28 (m, 2 H), 2.53 (bs, 1 H), 2.70 (bs, 2 H), 2.83 —2.86
(m, 2 h), 3.06 (bs, 1 H), 3.19 (bs, 1 H), 3.78 (bs, 1 H), 3.93 -3.95 (m, 4 H), 4.08 —
4.13 (m, 1 H), 4.56 (bs, 1 H), 4.86 — 4.88 (m, 2 H), 6.69 — 6.80 (m, 1 H), 6.92 — 6.95
(d, /=13 Hz, 1 H), 7.08 (bs, 1 H), 7.52 (bs, 1 H), 7.64 — 7.84 (m, 4 H).

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -4-(((S)-
octahydropyrrolo [1, 2-a] pyrazin-4-yl)carbonyl)-1H-pyrazol-5-yl]-13-cyclohexyl-3-

methoxy-N-[(1-methylethyl)sulfonyl]-

[00233] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid, 1-
cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-4][2]benzazepin-6-y1]- (70 mg,
0.107 mmol), DMF (1 mL), 4-methylmorpholine (0.035 mL, 0.320 mmol), (S)-
octahydropyrrolo [1, 2-a] pyrazine (13.45 mg, 0.107 mmol) and o-Benzotriazol-1-yl-
N,N,N',N'-tetramethyluronium tetrafluoroborate (TBTU) (37.6 mg, 0.117 mmol).
The rxn was stirred for one hour. It was diluted with ether, washed with water then
brine, dried (MgSO,) and evaporated giving a yellow foam. The foam was dissolved
in DCM, the solution was added to a Thompson silica gel cartridge and it was eluted
with ethyl acetate/methanol (5% to 30%). The appropriate fractions (TLC) were

combined and evaporated giving a light yellow film. The film was dissolved in
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DCM, re-evaporated, the residue triturated in hexane/ether (5%) and filtered giving
the product (58 mg, 0.075 mmol, 70.4 % yield) as light a yellow powder. HPLC:
99.9% pure, 24.23 minutes. LCMS: 765.34 at 3.72 minutes, mp: 199-201°C. HRMS:
calculate 765.3793, found 765.3788.

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -4-((1R,5S)-1,3,5-
trimethyl-3,7-diazabicyclo[3.3.1]nonan-7-ylcarbonyl)-1 H-pyrazol-5-yl]-13-

cyclohexyl-3-methoxy-N-[(1-methylethyl)sulfonyl]-

[00234] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid, 1-
cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl1]- (70 mg,
0.107 mmol), DMF (1 mL), 4-methylmorpholine (0.035 mL, 0.320 mmol), (1R,55)-
1,3,5-trimethyl-3,7-diazabicyclo[3.3.1Jnonane (17.9 mg, 0.107 mmol) and o-
benzotriazol-1-yl-N,N,N’,N'-tetramethyluronium tetrafluoroborate (TBTU) (37.6 mg,
0.117 mmol). The rxn was stirred for 1 hour. It was diluted with ether, washed with
saturated ammonium chloride then brine, dried (MgSO,) and evaporated giving a
yellow foam. The foam was dissolved in DCM, the solution was added to a
Thompson silica gel cartridge and it was eluted with ethyl acetate/methanol (5% to
30%). The appropriate fractions (TLC) were combined and evaporated giving a light
yellow film. The film was dissolved in DCM, re-evaporated, the residue triturated in
hexane/ether (5%) and filtered giving the product (64 mg, 0.079 mmol, 73.7 % yield)
as light a yellow powder. HPLC: 99.9% pure, 26.31 minutes. LCMS: 807.43 at 3.76
minutes, mp: 210-212°C. HRMS: calculate 807.4262, found 807.4260.
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7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -4-(1, 4-oxazepan-
4-yl carbonyl)-1H-pyrazol-5-yl]-13-cyclohexyl-3-methoxy-N-[(1-
methylethyl)sulfonyl]-

[00235] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid, 1-
cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2 ]benzazepin-6-yl]- (70 mg,
0.107 mmol), DMF (1 mL), 4-methylmorpholine (0.035 mL, 0.320 mmol), 1, 4-
oxazepane (14.67 mg, 0.107 mmol) and o-benzotriazol-1-yl-N,N,N’,N'-
tetramethyluronium tetrafluoroborate (TBTU) (37.6 mg, 0.117 mmol). The rxn was
stirred for 1 hour. LCMS indicates the rxn was complete after 10 minutes, 740.30 at
3.96 minutes. It was diluted with ether, washed with saturated ammonium chloride
then brine, dried (MgSOy) and evaporated giving a yellow foam. The foam was
dissolved in DCM, the solution was added to a Thompson silica gel cartridge and it
was eluted with ethyl acetate/methanol (0% to 10%). The appropriate fractions
(TLC) were combined and evaporated giving a light yellow film. The film was
dissolved in DCM, re-evaporated, the residue triturated in hexane/ether (5%) and
filtered giving the product (51 mg, 0.068 mmol, 64.0 % yield)] as light a yellow
powder. HPLC: 99.9% pure, 22.69 minutes. LCMS: 740.30 at 3.98 minutes, mp:
153-155°C. HRMS: calculate 740.3476, found 740.3480.

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -4-[(3-methyl-3,8-

diazabicyclo[3.2.1]oct-8-yl)carbonyl]-1H-pyrazol-5-yl]-13-cyclohexyl-3-methoxy-N-
[(1-methylethyl)sulfonyl]-
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[00236] A 2 dram vial was charged with 1H-pyrazole-4-carboxylic acid, 1-

cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.107 mmol), DMF (1 mL), 4-methylmorpholine (0.035 mL, 0.320 mmol), 3-methyl-
3,8-diazabicyclo[3.2.1]octane (14 mg, 0.107 mmol) and o-benzotriazol-1-yl-
N,N,N'N'-tetramethyluronium tetrafluoroborate (TBTU) (37.6 mg, 0.117 mmol).
The rxn was stirred for 1 hour, LCMS indicates the rxn was complete, 765.37 at 3.76
minutes. It was diluted with ether, washed with saturated ammonium chloride then
brine, dried (MgSO,) and evaporated giving a yellow film. The solid was dissolved
in DCM, the solution was added to a Thomson silica gel column and the column was
eluted with ethyl acetate/methanol (10% to 60%). The appropriate fractions (TLC)
were combined and evaporated giving a light yellow solid. The solid was triturated in
ether/hexane giving the product (60 mg, 0.078 mmol, 73.5 % yield) as a yellow
powder. HPLC: 99.99%. LCMS: 765.41 at 3.77 minutes. . "H NMR: (400Mz,
CDs;0D) 8 1.16 —1.26 (m, 5 H), 1.34 (bs, 7 H), 1.60 (bs, 4 H), 1.74 - 1.77 (m, 3 H),
1.90 (bs, 3 H), 2.03 (bs, 4 H), 2.20 (bs, 2 H), 2.64 (bs, 2 H), 2.79 (bs, 1 H), 3.92 (s, 3
H), 6.67 (s, 1 H), 6.87 (s, 1 H), 7.04 — 7.05 (m, 1 H), 7.45 (bs, 1 H), 7.71 (m, 3 H).

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl- 4-(3-0xa-9-

azabicyclo[3.3.1]non-9-ylcarbonyl)- 1 H-pyrazol-5-yl]-13-cyclohexyl-3-methoxy-N-
[(1-methylethyl)sulfonyl]-
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[00237] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid, 1-

cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl1]- (70 mg,
0.107 mmol), DMF (1 mL), 4-methylmorpholine (0.035 mL, 0.320 mmol), 3-oxa-9-
azabicyclo[3.3.1]nonane (13.56 mg, 0.107 mmol) and o-benzotriazol-1-yl-N,N,N’ N'-
tetramethyluronium tetrafluoroborate (TBTU) (37.6 mg, 0.117 mmol). The rxn was
stirred for 1 hour. LCMS indicates the rxn was complete, 766.36 at 4.11 minutes. It
was diluted with cther, washed with saturated ammonium chloride then brine, dried
(MgS0,) and evaporated giving a yellow solid. The solid was dissolved in DCM, the
solution was added to a Thomson silica gel column and the column was eluted with
hexane/ethyl acetate (30% to 100%). The appropriate fractions (TLC) were
combined and evaporated giving a light yellow solid. The solid was triturated in
ether/hexane giving the product (54 mg, 0.070 mmol, 66.1 % yield)] as a light yellow
powder. HPLC: 99.99%. LCMS: 766.36 at 4.11 minutes. 'H NMR: (400Mz,
CDsOD) 6 1.18-1.26 (m, 3 H), 1.37 - 1.42 (m, 3 H), 1.44 - 1.45 (d, J= 6 Hz, 6 H),
1.53-1.54(d, J=7Hz, 3 H), 1.57 (s,3 H), 1.76 — 1.78 (m, 3 H), 1.96 — 1.99 (m, 2
H), 2.03 (s, 1 H), 2.10-2.11 (m, 2 h), 2.27 (bs, 1 H), 2.68 — 2.76 (m, 1 H), 2.85 —
2.88 (m, 1 H), 3.21 (bs, 1 H), 3.32 - 3.34 (m, 1 H), 3.95 (s, 3 H), 4.03 —-4.13 (spt, /=
13 Hz, 1 H),4.56 - 4.59 (d, /=16 Hz, 1 H), 4.82 (bs, 1 H), 4.87-4.95 (d, /=16 Hz,
1 H),6.72—-6.75 (m, 1 H), 6.93 (s, 1 H), 7.12 - 7.13 (m, 1 H), 7.58 - 7.64 (dd, /=8
Hz & 19 Hz, 2 H), 7.71 (s, 1 H), 7.76 (s, 1 H), 7.90 - 791 (d, /= 8 Hz, 1 H) & 10.78
(bs, 1 H).
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7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -4-(1-methyl-1, 4-
diazepan-4-ylcarbonyl)-1 H-pyrazol-5-yl]-13-cyclohexyl-3-methoxy-N-[(1-

methylethyl)sulfonyl]-

[00238] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid, 1-
cyclobutyl-5-[13-¢cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.107 mmol), DMF (1 mL), 4-methylmorpholine (0.035 mL, 0.320 mmol), [-methyl-
1, 4-diazepane (0.013 mL, 0.107 mmol) and o-benzotriazol-1-yl-N,N,N’ N'-
tetramethyluronium tetrafluoroborate (TBTU) (37.6 mg, 0.117 mmol). The rxn was
stirred for 1 hour. LCMS indicates the rxn was complete, 766.36 at 4.11 minutes. It
was diluted with ether, washed with saturated ammonium chloride then brine, dried
(MgSO,) and evaporated giving a yellow solid. The solid was dissolved in DCM, the
solution was added to a Thomson silica gel column and the column was eluted with
hexane/ethyl acetate (30% to 100%). The appropriate fractions (TLC) were
combined and evaporated giving a light yellow solid. The solid was triturated in
ether/hexane giving the product (34 mg, 0.042 mmol, 39.8 % yield) as a light yellow
powder. HPLC:; 93% with a 7% impurity, LCMS: 753.44 at 3,72 minutes.

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -4-(1-

cyclopentylpiperazin-4-ylcarbonyl)-1H-pyrazol-5-yl]-13-cyclohexyl-3-methoxy-N-
[(1-methylethyl)sulfonyl]-
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[00239] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid, 1-

cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (60 mg,
0.091 mmol), DMF (1 mL), 4-methylmorpholine (0.030 mL, 0.274 mmol), 1-
cyclopentylpiperazine (15.50 mg, 0.100 mmol) and o-benzotriazol-1-yI-N,N,N’,N'-
tetramethyluronium tetrafluoroborate (TBTU) (32.3 mg, 0.100 mmol). The rxn was
stirred for 1 hour. LCMS indicates the rxn was complete, 766.36 at 4.11 minutes. It
was diluted with ether, washed with saturated ammonium chloride then brine, dried
(MgSOy4) and evaporated giving a yellow solid. The solid was dissolved in DCM, the
solution was added to a Thomson silica gel column and the column was eluted with
DCM/methanol (0% to 5%). The appropriate fractions (TLC) were combined and
evaporated giving a light yellow solid. The solid was triturated in ether/hexane
giving the product (52 mg, 0.065 mmol, 71.5 % yield) as a light yellow powder.
HPLC: 99.6%. LCMS: 793.43 at 3.77 minutes.

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -4-[[(2R,65)-2,6-

dimethyl-4-morpholinyl]carbonyl])-1H-pyrazol-5-yl]-13-cyclohexyl-3-methoxy-N-
[(1-methylethyl)sulfonyl]-
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[00240] A 2 dram vial was charged with 1H-pyrazole-4-carboxylic acid, 1-
cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(N,N-

dimethylamino)sulfonyl]amino]carbonyl]-7H-indolo[2,1-¢][2 ]benzazepin-6-yl]- (70
mg, 0.106 mmol), DMF (1 mL), 4-methylmorpholine (0.023 mL, 0.213 mmol), cis-
2,6-dimethylmorpholine (0.016 mL, 0.128 mmol) and o-benzotriazol-1-yl-N,N,N’,N'-
tetramethyluronium tetrafluoroborate (TBTU) (37.6 mg, 0.117 mmol). The rxn was
stirred over night. LCMS indicates the rxn was done, 753.2/755.2 at 3.08 minutes.
The rxn was diluted with DCM, washed with 0.1 N HCI (aqueous) then brine, dried
(MgS0,) and evaporated giving a yellow syrup. The syrup was dissolved in DCM,
the solution was added to a Thompson silica gel cartridge and it was eluted with
hexane/ethyl acetate (30% to 100%). The appropriate fractions (TLC) were
combined and evaporated giving a creamy white solid. The solid was triturated in
ether/hexane and filtered giving the product (39 mg, 0.051 mmol, 48% yield) as a
white powder. HPLC: 99.9% pure at 22.94 minutes. LCMS pos/neg: 753.2/755.1 at
2.98 minutes. "H NMR: (400Mz, CD;0D) & 1.20 — 1.29 (m, 5 H), 1.37 — 1.43 (m, 4
H), 1.58-1.60 (d, /=13 Hz, 2 H), 1.67 (s,3H), 1.77 -1.79 (d, /=11 Hz, 3 H), 1.91
-1.97 (m, 4 H),2.03-2.14 (m, 3 H), 2.28 -2.30 (d, /=7 Hz, 6 H), 2.50-2.52 (m, 1
H), 2.72 -2.76 (m, 1 H), 2.80 (s, 3 H), 2.87 (s, 3 H), 2.94 (s, 3 H), 3.95 (s, 2 H), 4.08
(s,2H),4.38 —4.41 & 4.52-4.55 (m, 1 H), 4.76 (bs, 1 H), 6.47 & 6.68 (s, 1 H), 6.93
(s,1H),7.11 -=7.12 (m, 1 H), 7.31 - 7.33 (m, 1 H), 7.57 (s, 1 H), 7.65 (s, 1 H), 7.73 —
7.75(d, J=7Hz, 2 H),8.01 (5, 1 H), 827 -8.29(d, /= 7Hz, 1 H), 9.26 & 10.85 (m,
1 H).
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7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -4-[[(2R,6S)-2,6-
dimethyl-4-morpholinyl]carbonyl]-3-methyl-1H-pyrazol-5-yl]-13-cyclohexyl-3-

methoxy-N-[(1-methylethyl)sulfonyl]-

[00241] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid-5-methyl,
1-cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(N,N-
dimethylamino)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-y1]- (70
mg, 0.104 mmol), DMF (1 mL), 4-methylmorpholine (0.023 mL, 0.208 mmol), cis-
2,6-dimethylmorpholine (0.015 mL, 0.125 mmol) and o-benzotriazol-1-yl-N,N,N’,N'-
tetramethyluronium tetrafluoroborate (TBTU) (36.8 mg, 0.115 mmol). The rxn was
stirred over night. LCMS indicates the rxn was done, 767.3/767.2 at 3.10 minutes.
The rxn was diluted with DCM, washed with 0.1 N HCI (aqueous) then brine, dried
(MgSOy) and evaporated giving a yellow syrup. The syrup was dissolved in DCM,
the solution was added to a Thompson silica gel cartridge and it was eluted with
hexane/ethyl acetate (30% to 100%). The appropriate fractions (TLC) were
combined and evaporated giving a creamy white solid. The solid was triturated in
cther/hexane and filtered giving the product (59 mg, 0.076 mmol, 72.9 % yield) as a
creamy white powder. HPLC: 99.9% pure, 23.13 minutes. LCMS: 769.18 at 4.05
minutes. 'H NMR: (400Mz, CD;0D) & 1.20 — 1.26 (m, 3 H), 1.37 — 1.43 (m, 3 H),
1.45-1.48 (m, 4 H), 1.53 - 1.54 (d, /=7 Hz, 2 H), 1.67 (5,4 H), 1.77 - 1.80 (d, /=
11 Hz, 2 H), 1.82 = 1.86 (m, 1 H), 1.90 — 1.99 (m, 3 H), 2.03 (s, 3 H), 2.06 — 2.12 (m,
2H),228-231(d, /=14 Hz, 4 H), 2.50-2.52 (m, 1 H), 2.72 - 2.76 (m, 1 H), 2.85 -
2.90 (m, 2 H), 3.07 (bs, 1 H), 3.20 - 3.22 (m, 1 H), 3.96 (s, 2 H), 4.08 (s, 2 H), 4.40 —
443 & 4.52-4.55 (m, 1 H), 4.75-4.83 (bm, 1 H), 6.37 & 6.67 (s, 1 H), 6.93 (s, 1
H), 7.11 -7.13 (m, 1 H), 7.28 - 7.33 (m, 2 H), 7.58 - 7.68 & 7.74 - 7.75 (m, 3 H),
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7.88-7.90(d,.J= 8 Hz, | H), 8.27 - 8.28 & 8.95-8.97 (d, /= 8 Hz, | H),9.27 &
10.84 (m, 1 H).

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -4-[[(2R,6S)-2,6-
dimethyl-4-morpholinyl]carbonyl]-3-methyl-1H-pyrazol-5-yl]-13-cyclohexyl-3-

methoxy-N-[(1-methylethyl)sulfonyl]-

[00242] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid-5-methyl,
1-cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]Jamino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.104 mmol), DMF (1 mL), 4-methylmorpholine (0.023 mL, 0.209 mmol), cis-2,6-
dimethylmorpholine (0.015 mL, 0.125 mmol) and o-benzotriazol-1-yl-N,N,N’,N'-
tetramethyluronium tetrafluoroborate (TBTU) (36.9 mg, 0.115 mmol). The rxn was
stirred over night. LCMS indicates the rxn was done, 766.2/768.2 at 2.83 minutes.
The rxn was diluted with DCM, washed with 0.1 N HCI (aqueous) then brine, dried
(MgSOy) and evaporated giving a yellow syrup. The syrup was dissolved in DCM,
the solution was added to a Thompson silica gel cartridge and it was eluted with
hexane/ethyl acetate (30% to 100%). The appropriate fractions (TLC) were
combined and evaporated giving a creamy white solid. The solid was triturated in
ether/hexane and filtered giving the product (50 mg, 0.064 mmol, 61.8 % yield) as a
white powder. HPLC: 99.99% pure, 26.43 minutes. LCMS: 768.19 at 4.09 minutes.
'H NMR: (400Mz, CD;0D) & 1.26 — 1.30 (m, 5 H), 1.41 — 1.45 (m, 2 H), 1.58 (5, 6
H), 1.78 = 1.80 (d, /=10 Hz, 1 H), 1.87 - 1.98 (m, 3 H), 2.03 - 2.14 (m, 2 H), 2.28
(bs, 1 H), 2.49-2.51 (m, 1 H), 2.62 - 2.66 (t, /=10 Hz, 1 H), 2.73 (bs, 1 H), 2.85 -
2.90 (m, 2 H), 3.07 & 3.08 (25,6 H), 3.95 (s,2 H), 4.07 (s, 2 H), 443 —4.46 & 4.56 —
4.59 (m, 1 H), 4.80 — 4.88 (bm, 1 H), 6.44 - 6.47 & 6.70 — 6.73 (m, 1 H), 6.94 (m, 1
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H), 7.11 - 7.13 (m, 1 H), 7.21 - 7.22 (m, 1 H), 7.31 - 7.33 (m, 1 H), 7.56 - 7.66 (m, 2
H), 7.71-7.73 (m, 1 H), 7.90 - 7.92 & 8.27 - 8.28 (d,.J= 8 Hz, 1 H), 8.97 - 8.9 (d,
J=8Hz, 1H),9.37 & 12.56 (bs, 1 H).

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -4-[[(1S,45)-5-
cthyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl]-1 H-pyrazol-5-yl]-13-cyclohexyl-3-

methoxy-N-[(1-methylethyl)sulfonyl]-

[00243] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid, 1-
cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(N,N-
dimethylamino)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70
mg, 0.106 mmol), DMF (1 mL), (15,4S)-2-ethyl-2,5-diazabicyclo[2.2.1]heptane, 2
TFA (49.0 mg, 0.138 mmol), [Reactants] and o-benzotriazol-1-yl-N,N,N’ N'-
tetramethyluronium tetrafluoroborate (TBTU) (37.6 mg, 0.117 mmol). The rxn was
stirred over night. LCMS indicates the rxn was done, 764.2/766.2 at 2.67 minutes.
The rxn was diluted with DCM, washed with 0.1 N HCI (aqueous) then brine, dried
(MgSOy) and evaporated giving a yellow syrup. The syrup was dissolved in DCM,
the solution was added to a Thompson silica gel cartridge and it was eluted with
DCM/methanol (0% to 5%). The appropriate fractions (TLC) were combined and
evaporated giving a creamy white solid. The solid was triturated in ether/hexane and
filtered giving the product (52 mg, 0.067 mmol, 63.2 % yield) as a yellow powder.
HPLC: 99.99% pure, 23.71 minutes. LCMS: 766.16 at 3.92 minutes. 'H NMR:
(400Mz, CDs0D) 3 1.18 — 1.30 (m, 6 H), 1.36 — 1.46 (m, 5 H), 1.52 (m, 4 H), 1.59
(bs, SH), 1.76 - 1.78 (d, /=10 Hz, 3 H), 1.92 - 1.94 (d, /=10 Hz, 2 H), 2.01 - 2.09
(m, 4 H), 2.15-2.17(d, J=12Hz,1h),229-2.32 (11, 1 H),2.43-249(t,/=11
Hz, 1 H), 2.79 (s, 1 H), 2.82 - 2.85 (m, 1 H), 2.87 (s, 1 H), 2.91 (s, 1 H), 2.99 (s, 4 H),
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3.05 (s, 1 H), 3.08 (bs, 1 H), 3.25 (bs, 1 H), 3.89 (s, 3 H), 3.96 - 3.98 (d, J= 9 Hz, |
H), 4.06—4.12 (m, 1 H), 4.35 (bs, 1 H), 4.56 — 4.60 (m, 1 H), 4.69 - 4.71 (d, J=9
Hz, 1 H), 4.77 (bs, 1 H), 6.66 (s, 1 H), 6.99 (s, 1 H), 7.04 — 7.05 (m, 1 H), 7.52 - 7.53
(d,J=8Hz, 1 H), 7.60 (s, 1 H), 7.64 - 7.66 (d, J=8 Hz, L H), 7.78 - .79 (d, /= 8
Hz, 1 H) & 11.27 (bs, 1 H).

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-3-methyl-4-
[[(1S,4S)-5-cthyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl]-1 H-pyrazol-5-yl1]-13-

cyclohexyl-3-methoxy-N-[(1-methylethyl)sulfonyl]-

[00244] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid-5-methyl,
1-cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(N,N-
dimethylamino)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-y1]- (70
mg, 0.104 mmol), DMF (1 mL), 4-methylmorpholine (0.037 mL, 0.333 mmol),
(1S,4S)-2-¢thyl-2,5-diazabicyclo[2.2.1 Theptane, 2 TFA (48.0 mg, 0.135 mmol) and o-
benzotriazol-1-yl-N,N,N',N'-tetramethyluronium tetrafluoroborate (TBTU) (36.8 mg,
0.115 mmol). The rxn was stirred over night. LCMS indicates the rxn was done,
778.3/780.2 at 2.67 minutes. The rxn was diluted with DCM, washed with 0.1 N HCI
(aqueous) then brine, dried (MgSO4) and evaporated giving a yellow syrup. The
syrup was dissolved in DCM, the solution was added to a Thompson silica gel
cartridge and it was eluted with DCM/methanol (0% to 5%). The appropriate
fractions (TLC) were combined and evaporated giving a creamy white solid. The
solid was triturated in hexane/ether and filtered giving the product (53 mg, 0.067
mmol, 64.6 % yield) as a yellow powder. HPLC: 99.99% pure, 22.85 minutes.
LCMS: 780.19 at 3.63 minutes. 'H NMR: (400Mz, CD:0D) 8 1.25 — 1.29 (m, 7 H),
1.36 -1.45 (m, 3 H), 1.49 - 1.50 (m, 2 H), 1.58 (bs, 5 H), 1.79 - 1.81 (d, /=9 Hz, 4
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H), 1.95 - 1.97 (m, 3 H), 2.03 - 2.07 (m, 4 H), 2.16 (bs, 1 H), 2.29 (bs, 2 H), 2.32 (bs,
3 H), 2.35 (bs, 1 H), 2.76 (bs, 1 H), 2.87 (bs, 1 H), 2.96 (s, 1 H), 3.00 (bs, 2 H), 3.05
(s, 1 H), 3.08 (bs, 6 H), 3.89 (bs, 2 H), 3.96 (bs, 3 H), 4.06 — 4.12 (m, 1 H), 4.54 —
5.58 (m, 1 H), 4.77 - 4.79 (m, 1 H), 6.79 — 6.85 (m, 1 H), 6.97 (s, 1 H), 7.12 - 7.13
(m, 1 H), 7.50 - 7.59 (m, 3 H), 7.90 - 7.91 (d, /= 8 Hz, | H) & 11.28 (bs, 1 H).

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -3-methyl-4-
[[(1S,4S)-5-cthyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl]-1 H-pyrazol-5-yl1]-13-

cyclohexyl-3-methoxy-N-[(1-methylethyl)sulfonyl]-

[00245] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid-5-methyl,
1-cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.104 mmol), DMF (1 mL), 4-methylmorpholine (0.037 mL, 0.334 mmol), (1S,45)-2-
ethyl-2,5-diazabicyclo[2.2.1]heptane, 2 TFA (48.1 mg, 0.136 mmol) and o-
benzotriazol-1-yI-N,N,N’ N'-tetramethyluronium tetrafluoroborate (TBTU) (36.9 mg,
0.115 mmol). The rxn was stirred over night. LCMS indicates the rxn was done,
777.2/779.2 at 2.42 minutes. The rxn was diluted with DCM, washed with 0.1 N HCI
(aqueous) then brine, dried (MgSOy) and evaporated giving a yellow syrup. The
syrup was dissolved in DCM, the solution was added to a Thompson silica gel
cartridge and it was eluted with DCM/methanol (0% to 5%). The appropriate
fractions (TLC) were combined and evaporated giving a creamy white solid. The
solid was triturated in hexane/ether and filtered giving the product (44 mg, 0.056
mmol, 53.6 % yield) as a yellow powder. HPLC: 99.99% pure, 23.10 minutes.
LCMS: 779.21 at 3.64 minutes. "H NMR: (400Mz, CD;0D) 1.25—1.29 (m, 8 H),
1.42-143(d,J=7Hz, 6 H),1.46-1.48 (d,/=7Hz, 6 H), 1.52-1.53 (d, /= 6 Hz,
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8 H), 1.58 (bs, 9 H), 1.75 — 1.82 (m, 4 H), 1.94— 1.97 (bs, 4 H), 2.01 —2.08 (m, 6 H),
2.15-2.16 (m, 1 h), 2.29 (s, 3 H), 2.32 (bs, 4 H), 2.35 (bs, 1 H), 2.46 (m, 1 H), 2.50 -
2.54 (n, 2 H), 2.76 — 2.87 (m, 3 H), 2.95 — 2.97 (m, 1 H), 3.89 (s, 3 H), 3.96 (s, 4 H),
4.00 - 4.12 (m, 4 H), 4.44 — 4.46 (m, 1 H), 4.53 — 4.58 (m, 3 H), 4.78 (bs, 1 H), 4.92
(m, 1 H), 6.67 & 6.86 (m, 1 H), 6.97 (s, 1 H), 7.13 - 7.14 (d, /=9 Hz, 1 H), 7.50 -
7.52(d, T =9 Hz, 1 H), 7.54 - 7.55 (d,J = 8 Hz, 1 H), 7.58 - 7.60 (d, J=9 Hz, 1 H),
7.79-7.79 (d,J=8 Hz, | H),7.90 - 7.92 (d, J= 8 Hz, 1 H) & 11.39 (bs, 1 H).

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -4-[(3-methyl-3,8-
diazabicyclo[3.2.1]oct-8-yl)carbonyl]-1H-pyrazol-5-yl]-13-cyclohexyl-3-methoxy-N-

[(1-methylethyl)sulfonyl]-

[00246] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid, 1-
cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(N,N-
dimethylamino)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70
mg, 0.106 mmol), DMF (1 mL), 3-methyl-3,8-diazabicyclo[3.2.1]octane, HCI (22.50
mg, 0.138 mmol), 3-methyl-3,8-diazabicyclo[3.2.1]octane, HCI (22.50 mg, 0.138
mmol) and o-benzotriazol-1-yI-N,N,N' N'-tetramethyluronium tetrafluoroborate
(TBTU) (37.6 mg, 0.117 mmol). The rxn was stirred over night. LCMS indicates the
rxn was done, 764.2/766.2 at 3.03 minutes. The rxn was diluted with DCM, washed
with 0.1 N HCI (aqueous) then brine, dried (MgSQO,) and evaporated giving a yellow
syrup. The syrup was dissolved in DCM, the solution was added to a Thompson
silica gel cartridge and it was eluted with DCM/methanol (0% to 5%). The
appropriate fractions (TLC) were combined and evaporated giving a creamy white
solid. The solid was triturated in ether/hexane and filtered giving the product (51 mg,

0.066 mmol, 61.9 % yield) as a light yellow powder. HPLC: 99.9% pure, 23.67
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minutes. LCMS: 766.16 at 3.68 minutes. "H NMR: (400Mz, CD;0D) 1.25 - 1.29
(m, 4 H), 1.37 - 1.46 (m, 4 H), 1.59 (bs, 3 H), 1.75-1.83 (m, 4 H), 1.95 - 1.98 (m, 2
H), 2.00 —2.08 (m, 6 H), 2.26 (s, 3 H), 2.51 — 2.54 (m, 1 H), 2.79 (s, 1 H), 2.87 (m, 2
H), 2.94-2.96 (m, 1 H), 3.07 (s, 6 H), 3.14 (s, 1 H), 3.95 (s, 3 H), 4.07 (s, l H), 4.55
—4.58 (m, 1 H), 4.55 - 4.58 (m, 1 H), 4.77 —4.87 (m, 2 H), 6.79 (bs, 1 H), 6.94 — 6.95
(m, 1 H), 7.10 - 7.11 (d, /=8 Hz, 1 H), 7.56 - 7.57 (d, /=9 Hz, 1 H), 7.64 (bs, 1 H),
7.82 (bs, 1 H),7.89-7.90(d, /=8 Hz,  H) & 9.28 (bs, 1 H).

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -3-methyl-4-[(3-
methyl-3,8-diazabicyclo[3.2.1]oct-8-yl)carbonyl]- 1 H-pyrazol-5-yl]-13-cyclohexyl-3-

methoxy-N-[(1-methylethyl)sulfonyl]-

[00247] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid-5-methyl,
1-cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(N,N-
dimethylamino)sulfonyl]amino]carbonyl]-7H-indolo[2, 1-a][2]benzazepin-6-yl]- (70
mg, 0.104 mmol), DMF (1 mL), 4-methylmorpholine (0.037 mL, 0.333 mmol), 3-
methyl-3,8-diazabicyclo[3.2.1]octane, 2 HCI (27.0 mg, 0.135 mmol) and o-
benzotriazol-1-yI-N,N,N’,N'-tetramethyluronium tetrafluoroborate (TBTU) (36.8 mg,
0.115 mmol). The rxn was stirred over night. LCMS indicates the rxn was done,
778.2/780.2 at 3.15 minutes. The rxn was diluted with DCM, washed with 0.1 N HCI
(aqueous) then brine, dried (MgSO,) and evaporated giving a yellow syrup. The
syrup was dissolved in DCM, the solution was added to a Thompson silica gel
cartridge and it was eluted with DCM/methanol (0% to 5%). The appropriate
fractions (TLC) were combined and evaporated giving a creamy white solid. The
solid was triturated in ether/hexane and filtered giving the product (50 mg, 0.063
mmol, 60.9 % yield) as a creamy white powder. HPLC: 99.8% pure, 23.11 minutes.
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LCMS of a byproduct that eluted before the product: 686.17 at 4.18 minutes. LCMS:
780.19 at 3.64 minutes. 'H NMR: (400Mz, CD;0D) 1.25 — 1.30 (m, 4 H), 1.36 —
1.45 (m, 3 H), 1.60 (bs, 3H), 1.77-1.79(d, /=11 Hz, 3 H), 1.94-197 (d, /=14
Hz, 3 H),2.00 - 2.06 (m, 3 H), 2.24 (bs, 2 H), 2.34 — 2.35 (m, 3 H), 2.49 (m, 1 H),
2.69-2.73 (m, 1 H),2.79 (s, | H), 2.85-2.91 (m, 2 H), 3.95 (s, 3 H), 4.03 — 4.06 (m,
1 H),4.53 -4.56 (d,/=15Hz, 1 H), 4.80 (bs, 1 H), 6.77 (s, 1 H), 6.94 (s, 1 H), 7.10
-7.12(d,J=8Hz 1 H),7.55-7.57(d, J=9 Hz, 1 H), 7.64 - 7.66 (d, /=8 Hz, |
H), 7.89-7.90 (d,/= 8 Hz, | H) & 9.42 (bs, 1 H).

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -3-methyl-4-[(3-
methyl-3,8-diazabicyclo[3.2.1]oct-8-yl)carbonyl]- 1 H-pyrazol-5-yl1]-13-cyclohexyl-3-

methoxy-N-[(1-methylethyl)sulfonyl]-

[00248] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid-5-methyl,
1-cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.104 mmol), DMF (1 mL), 4-methylmorpholine (0.037 mL, 0.334 mmol), 3-methyl-
3,8-diazabicyclo[3.2.1]octane, 2 HC1 (27.0 mg, 0.136 mmol) and o-benzotriazol-1-yl-
N,N,N',N'-tetramethyluronium tetrafluoroborate (TBTU) (36.9 mg, 0.115 mmol).

The rxn was stirred over night. LCMS indicates the rxn was done, 777.2/779.2 at
2.88 minutes. The rxn was diluted with DCM, washed with 0.1 N HCI (aqueous) then
brine, dried (MgSO,) and evaporated giving a yellow syrup. The syrup was dissolved
in DCM, the solution was added to a Thompson silica gel cartridge and it was eluted
with DCM/methanol (0% to 5%). The appropriate fractions (TLC) were combined
and evaporated giving a creamy white solid. The solid was triturated in cther/hexane

and filtered giving the product (28 mg, 0.036 mmol, 34.1 % yield) as a creamy white
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powder. HPLC: 99.99% pure, 23.29 minutes. LCMS: 779.21 at 3.68 minutes. 'H
NMR: (400Mz, CD;0D) 1.22 - 1.30 (m, 3 H), 1.34 - 1.41 (m, 4 H), 1.46-1.47 (d, J
=7Hz,4H),1.52-1.54(d,/J=7Hz, 4 H),1.77 - 1.79 (m, 4 H), 1.94 - 1.97 (d, J =
13 Hz, 3 H), 2.00 (s, 1 H), 2.02 - 2.05 (d, J = 13 Hz, 3 H), 2.25 (bs, 2 h), 2.35 (s, 4
H), 2.49 (bs, 1 H), 2.69 —2.75 (m, 2 H), 2.79 (s, 1 H), 2.87 (m, 3 H), 3.96 (s, 3 H),
4.03-4.09 (m, 2 H), 4.52-4.56 (d, /=16 Hz, 1 H), 4.80 (bs, 1 H), 6.78 (bs, 1 H),
6.94 (s, 1 H), 7.10-7.12 (dd, J=2 Hz & J=9 Hz, l H), 7.56 - 7.57 (d, ] =8 Hz, 1
H), 7.66 - 7.67 (d,J=8 Hz, 1 H), 7.89 - 7.91 (d, /= 8 Hz, 1 H) & 9.39 (bs, 1 H).

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -3-methyl-4-(4-
morpholinylcarbonyl)-1H-pyrazol-5-yl]-13-cyclohexyl-3-methoxy-N-[( 1-

methylethyl)sulfonyl]-

[00249] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid-5-methyl,
1-cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2 ]benzazepin-6-y1]- (70 mg,
0.104 mmol), DMF (1 mL), 4-methylmorpholine (0.023 mL, 0.209 mmol),
morpholine (10.91 mg, 0.125 mmol) and o-benzotriazol-1-yl-N,N,N',N'-
tetramethyluronium tetrafluoroborate (TBTU) (36.9 mg, 0.115 mmol). The rxn was
stirred over night. LCMS pos/neg: 738.2 & 740.1 at 2.48 minutes, no trace of SM.
The rxn was diluted with DCM, washed with 0.1 N HCI (aqueous) then brine, dried
(MgSOy) and evaporated giving a yellow syrup. The syrup was dissolved in DCM,
the solution was added to a Thompson silica gel cartridge and it was eluted with
DCM/methanol (0% to 4%). The appropriate fractions (TLC) were combined and
evaporated giving a light yellow solid. The solid was triturated in ether/hexane and

filtered giving the product (46 mg, 0.061 mmol, 58.1 % yield) as a creamy white
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powder. HPLC: 97.6% pure, 23.26 minutes. LCMS pos/neg: 738.2/740.1 at 2.44
minutes. 'H NMR: (400Mz, CD;0D) & 1.19 — 1.25 (m, 2 H), 1.41 (m, 2 H), 1.48 —
1.52 (m, 9 H), 1.63 (s, 7 h), 1.78 = 1.79 (m, 3 H), 1.92 - 1.98 (m, 3 H), 2.03 - 2.09
(m, 4 H), 2.29 (s, 3 H), 2.35 (s, 1 h), 2.48 — 2.55 (m, 2 H), 2.66 (m, 1 H), 2.73 —2.87
(m, 6 h), 3.05-3.09 (m, 2 H), 3.66 (bs, 1 H), 3.84 (bs, 1 H), 3.95 (s, 3 H), 4.04 — 4.08
(m, 3 H),4.40 —-4.43 & 4.53 -4.56 (d, /=16 Hz, 1 H),4.79 -4.82 (d, /=16 Hz, 2
H), 6.72 (s, 1 H), 6.94 (s, 1 H), 7.11 - 7.12 (d, J= 8 Hz, 1 H), 7.56 — 7.58 (d, /=8
HZ, 1 H),7.64 (s, L H),7.90 - 7.92 (d, J= § Hz, 1 H), & 10.72 (bs, 1 H).

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-4-[[(2S)-2-
(methoxymethyl)-4-morpholinyl]carbonyl-3-methyl]- 1 H-pyrazol-5-yl1]-13-

cyclohexyl-3-methoxy-N-[(1-methylethyl)sulfonyl]-

[00250] A 2 dram vial was charged with 1H-pyrazole-4-carboxylic acid-5-methyl,
1-cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.104 mmol), DMF (1 mL), 4-methylmorpholine (0.023 mL, 0.209 mmol), (S)-2-
(methoxymethyl)morpholine (16.43 mg, 0.125 mmol) and o-benzotriazol-1-yl-
N,N,N'N'-tetramethyluronium tetrafluoroborate (TBTU) (36.9 mg, 0.115 mmol).
The rxn was stirred over night. The rxn was diluted with DCM, washed with 0.1 N
HCI (aqueous) then brine, dried (MgSOy) and evaporated giving a yellow syrup. The
syrup was dissolved in DCM, the solution was added to a Thompson silica gel
cartridge and it was eluted with DCM/methanol (0% to 4%). The appropriate
fractions (TLC) were combined and evaporated giving a light yellow solid. The solid

was triturated in ether/hexane and filtered giving the product (37 mg, 0.046 mmol,

- 138 -

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

00 NLb 110 B B - 185 - Structure 1C50 (pM EC50
(MM 0,0 4 BB B 0.0055pM B 0. 17pM
WO 2009/137454

44.3 % yield) as a creamy white powder. HPLC: 97.9% pure, 22.34 minutes. LCMS:
784.19 at 3.98 minutes. 'H NMR: (400Mz, CD;0D) & 1.20 — 1.24 (m, 3 H), 1.34 —
1.42 (m, 2 H), 1.47 - 1.48 (m, 6 H), 1.53 — 1.54 (m, 3 h), 1.77 - 1.79 (m, 6 H), 1.93 -
1.98 (m, 3 H), 2.08 (s, 3 H), 2.29 (s, 3 H), 2.33 = 2.35 (m, 2 h), 2.48 (bs, 1 H), 2.74
(bs, 1 H), 2.80 (s, 3 h), 2.87 (s, 3H), 2.94 (s, 2 H), 3.03 (s, 1 H), 3.17 (bs, 1 H), 3.23
(s,2H),3.34-3.38 (m, 2 H),3.46-3.47(d, /=7 Hz, 1 H), 3.84 (bs, 1 H), 3.95 (s, 3
H), 4.08 —4.09 (m, 2 H), 4.52 — 4.55 (m, 1 H), 4.76 - 4.86 (m, 2 H), 6.71 — 6.74 (m, 1
H), 6.93 (s, 1 H), 7.11 -7.12 (d, J=7 Hz, 1 H), 7.58 = 7.66 (m, 2 H), 7.71 - 7.73 (m,
1 H), 7.89 - 7.90 (m, 1 H), & 10.78 (bs, 1 H).
7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -3-methyl-4-(8-
oxa-3-azabicyclo[3.2.1]octan-3-ylcarbonyl)-1 H-pyrazol-5-yl]-13-cyclohexyl-3-

methoxy-N-[(1-methylethyl)sulfonyl]-

[00251] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid-5-methyl,
1-cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.104 mmol), DMF (1 mL), 4-methylmorpholine (0.023 mL, 0.209 mmol), 8-oxa-3-
azabicyclo[3.2.1]octane, HCI (18.74 mg, 0.125 mmol) and o-benzotriazol-1-yl-
N,N,N’,N'-tetramethyluronium tetrafluoroborate (TBTU) (36.9 mg, 0.115 mmol).
The rxn was stirred over night. The rxn was diluted with DCM, washed with 0.1 N
HCI (aqueous) then brine, dried (MgSOy) and evaporated giving a yellow syrup. The
syrup was dissolved in DCM, the solution was added to a Thompson silica gel
cartridge and it was eluted with DCM/methanol (0% to 4%). The appropriate
fractions (TLC) were combined and evaporated giving a light yellow solid. The solid

was triturated in ether/hexane and filtered giving the product (54 mg, 0.069 mmol,
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66.3 % yield) as a creamy white powder. HPLC: 98.2% pure, 22.41 minutes. LCMS
neg/pos: 764.2/766.1 at 2.53 minutes. 'H NMR: (400Mz, CD;0D) & 1.19 — 1.24 (m,
4H),1.46—1.53 (m, 9 H), 1.58 = 1.64 (m, 3 h), 1.79 (m, 4 H), 1.90 - 1.95 (m, 5 H),
2.08 —2.10 (m, 3 H), 2.31 (s, 6 H), 2.47 (bs, 1 h), 2.74 = 2.76 (m, 1 h), 2.80 — 2.87 (m,
6 H),2.94 (s, 2 H), 3.07 (bs, 1 H), 3.35-3.47 (m, 1 H), 3.79 —3.84 (m, 2 H), 3.95 (s,
3H),4.03-4.10 (m, 2 H), 4.50 - 4.54 (d, /=16 Hz, 1 H), 4.72 — 4.80 (m, 2 H), 6.72
(s,1H),6.94 (s,1H),7.09-7.11(d,J=8Hz, 1 H), 7.53 - 7.60 (m, 3 H), 7.92 - 7.93
(d,J= 8 Hz, 1 H), & 10.74 (bs, 1 H).
7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -3-methyl-4-
((1S,4S)-2-o0xa-5-azabicyclo[2.2.1]heptan-5-ylcarbonyl)-1 H-pyrazol-5-yl]-13-

cyclohexyl-3-methoxy-N-[(1-methylethyl)sulfonyl]-

[00252] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid-5-methyl,
1-cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonylJamino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.104 mmol), DMF (1 mL), 4-methylmorpholine (0.023 mL, 0.209 mmol), (1S,45)-2-
oxa-5-azabicyclo[2.2.1]heptane, HCI (16.98 mg, 0.125 mmol) and o-benzotriazol-1-
yI-N,N,N’ N'-tetramethyluronium tetrafluoroborate (TBTU) (36.9 mg, 0.115 mmol).
The rxn was stirred over night. The rxn was diluted with DCM, washed with 0.1 N
HCI (aqueous) then brine, dried (MgSQ4) and evaporated giving a yellow syrup. The
syrup was dissolved in DCM, the solution was added to a Thompson silica gel
cartridge and it was eluted with DCM/methanol (0% to 4%). The appropriate
fractions (TLC) were combined and evaporated giving a light yellow solid. The solid
was triturated in ether/hexane and filtered giving the product (53 mg, 0.068 mmol,
64.8 % yield) as a creamy white powder. HPLC: 96.0% pure, 24.07 minutes. LCMS:
752.20 at 3.83 minutes. LCMS neg/pos: 750.2/752.1 at 2,51 minutes. 'H NMR:
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(400Mz, CD;0OD) 8 1.18 — 1.24 (m, 2 H), 1.41 (m, 5 H), 1.53 (s, 2 H), 1.78 — 1.80 (m,
3 H), 1.95 (bs, 3 H), 2.05 (m, 3 H), 2.31 (s, 3 H), 2.47 - 2.50 (m, 1 H), 2.67 - 2.76 (m,
1 H),2.81(s,3 h), 2.87 (s, 3 H),2.94 (s, 2 H), 3.31 -3.38 (m, 1 H), 3.84 - 3.89 (m, 1
H), 3.95 (m, 3 H), 403 -4.12 (m, 2 H), 4.55-4.58 (d, /=14 Hz, 1 H), 4.82 - 4.85
(d,/J=14Hz,2H),6.71 - 6.83 (m, 1 H), 6.93-6.96 (m, l H), 7.11 -7.12(d, /=8
Hz, 1 H), 7.54 -7.72 (m, 3 H), 7.86 = 7.95 (m, 1 H) & 10.99 (bs, 1 H).
7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[ 1-cyclobutyl -3-methyl-4-
[[(IR,4R)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl]-1 H-pyrazol-5-yl]-13-
cyclohexyl-3-methoxy-N-[(1-methylethyl)sulfonyl]-

F. F

BL
FF

[00253] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid-5-methyl,
1-cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]Jamino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.104 mmol), DMF (1 mL), 4-methylmorpholine (0.023 mL, 0.209 mmol), (18S,45)-2-
methyl-2,5-diazabicyclo[2.2.1]heptane, 2hydrobromide (34.3 mg, 0.125 mmol) and o-
benzotriazol-1-yl-N,N,N’,N'-tetramethyluronium tetrafluoroborate (TBTU) (36.9 mg,
0.115 mmol). The rxn was stirred over night. The rxn was diluted with DCM,
washed with NaHCOs (aqueous) then brine, dried (MgSO,) and evaporated giving a
yellow syrup. The syrup was dissolved in DCM, the solution was added to a
Thompson silica gel cartridge and it was eluted with DCM/methanol (0% to 4%).
The appropriate fractions (TLC) were combined and evaporated giving a creamy
white solid. The solid was triturated in ether/hexane and filtered giving the product
(52 mg, 0.067 mmol, 64.5 % yield) as a yellow powder. HPLC: 99.9% pure, 23.06
minutes. LCMS: 765.24 at 3.64 minutes. 'H NMR: (400Mz, CD;0D) 8 1.18 —1.25
(m,3H), 1.36 - 1.41 (m, 2 H), 1.46 - 147 (d,J=5Hz 5H), 1.52-1.54(d, J=5
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Hz, 4 H), 1.77 - 1.79 (m, 4 H), 1.94 - 2.06 (m, 6 H), 2.25 (bs, 2 H), 2.35 (S. 4 H),
2.49 (bs, 1 H), 2.60 —2.73 (m, 2 H), 2.79 (S, 1 h), 2.83 —2.89 (m, 2 H), 3.11 (bs, 1
H), 3.45-3.49 (m, 1 H), 3.96 (s, 3 H), 4.03 — 4.08 (m, 2 H), 4.53 - 4.56 (d, /=15
Hz, 1 H), 4.80 (bs, 2 H), 6.78 (s, 1 H), 6.94 (s, 1 H), 7.10 - 7.12 (m, 1 H), 7.55 - 7.57
(d,J=8HZ, 1 H), 7.66 — 7.67 (m, 1 H), 7.89 — 7.90 (d, /= & Hz, | H) & 11.14 (bs, 1
H).

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-4-[[(2R)-2-
(methoxymethyl)-4-morpholinyl]carbonyl]-1H-pyrazol-5-yl]-13-cyclohexyl-3-

methoxy-N-[(1-methylethyl)sulfonyl]-

[00254] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid, 1-
cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.107 mmol), DMF (1 mL), (R)-2-(methoxymethyl)morpholine, HCI (21.44 mg,
0.128 mmol), 4-methylmorpholine (0.023 mL, 0.213 mmol) and o-benzotriazol-1-yl-
N,N,N'N'-tetramethyluronium tetrafluoroborate (TBTU) (37.6 mg, 0.117 mmol).
The rxn was stirred over night. LCMS: 679.29 at 4.00 minutes. LCMS pos/neg:
768.2/770.2 at 2.48 minutes. The rxn was diluted with DCM, washed with saturated
NaHCOs; (aqueous) then brine, dried (MgSO,) and evaporated giving a yellow film.
The film was dissolved in DCM, the solution was added to a Thompson silica gel
cartridge and it was eluted with DCM/methanol (0% to 10%). The appropriate
fractions (TLC) were combined and evaporated giving a light yellow solid. The solid
was triturated in cther/hexane and filtered giving the product (57 mg, 0.073 mmol,
68.8 % yield) as a creamy white powder. HPLC: 99.5% pure, 22.26 minutes. LCMS
neg/pos: 768.2/769.9 at 2.48 minutes. 'HNMR: (400Mz, CD;0D) 1.24 - 1.32 (m, 2
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H), 1.36 - 1.46 (m, 2 H), 1.49 — 1.48 (d, /= 6 Hz, 6 H), 1.54 — 1.56 (d, /=7 Hz, 5
H), 1.60 (s, 4 H), 1.80 — 1.83 (d, /=9 Hz, 4 H), 1.92 - 2.04 (m, 4 H), 2.07 - 2.15 (m,
4 H),2.30-2.32 (m, 3 H), 2.73 - 2.80 (m, 3 H), 2.82 (s, 5 H), 2.89 — 2.91 (m, 3 H),
2.97 (s, 2 H), 2.99 — 3.02 (m, 2 H), 3.05 — 3.09 (m, 1 H), 3.26 (s, 6 H), 3.98 (s, 3 H),
4.06-4.13 (m, 1 H), 4.58 — 4.61 (m, 1 H), 4.78 (bs, 1 H), 4.84 — 4.92 (m, 1 H), 6.77
(s, 1 H), 6.96 (d,.J=3 Hz, 1 H), 7.13 - 7.15 (dd, J=9 Hz & J=3 Hz, 1 H), 7.59
7.68 (m, 3 H), 7.74 (s, 1 H), 7.91 - 7.94 (t, J= 7 Hz, 1 H) & 10.47 (bs, 1 H).

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-3-methyl-4-(3-
oxa-9-azabicyclo[3.3.1]non-9-ylcarbonyl)- | H-pyrazol-5-yl]-13-cyclohexyl-3-

methoxy-N-[(1-methylethyl)sulfonyl]-

[00255] A 2 dram vial was charged with 1H-pyrazole-4-carboxylic acid-5-methyl,
1-cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.104 mmol), DMF (1 mL), 4-methylmorpholine (0.023 mL, 0.209 mmol), 3-oxa-9-
azabicyclo[3.3.1]nonane, HCI (20.49 mg, 0.125 mmol) and o-benzotriazol-1-yl-
N,N,N'N'-tetramethyluronium tetrafluoroborate (TBTU) (36.9 mg, 0.115 mmol).
The rxn was stirred over night. The rxn was diluted with DCM, washed with 0.1 N
HCI (aqueous) then brine, dried (MgSOy) and evaporated giving a yellow syrup. The
syrup was dissolved in DCM, the solution was added to a Thompson silica gel
cartridge and it was eluted with DCM/methanol (0% to 4%). The appropriate
fractions (TLC) were combined and evaporated giving a light yellow solid. The solid

was triturated in ether/hexane and filtered giving the product (53 mg, 0.068 mmol,
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64.7 % yield) as a creamy white powder. HPLC: 99.4% pure, 24.20 minutes. LCMS:
780.26 at 4.14 minutes.

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-3-methyl-4-(1-
methylpiperazin-4-ylcarbonyl)-1 H-pyrazol-5-yl]-13-cyclohexyl-3-methoxy-N-[(1-

methylethyl)sulfonyl]-

[00256] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid-5-methyl,
1-cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.104 mmol), DMF (1 mL), 4-methylmorpholine (0.023 mL, 0.209 mmol), 1-
methylpiperazine (12.5 mg, 0.104 mmol) and o-benzotriazol-1-yl-N,N,N’,N'-
tetramethyluronium tetrafluoroborate (TBTU) (36.9 mg, 0.115 mmol). The rxn was
stirred over night. The rxn was diluted with DCM, washed with saturated NaHCOs
(aqueous) then brine, dried (MgSO4) and evaporated giving a yellow syrup. The
syrup was dissolved in DCM, the solution was added to a Thompson silica gel
cartridge and it was eluted with DCM/methanol (0% to 4%). The appropriate
fractions (TLC) were combined and evaporated giving a light yellow solid. The solid
was triturated in ether/hexane and filtered giving the product (54 mg, 0.071 mmol,
68.0 % yield) as a yellow powder. HPLC: 99.9% pure, 23.28 minutes. LCMS:
753.24 at 3.68 minutes.

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-3-methyl-4-
((28,6R)-1,2,6-trimethylpiperazin-4-ylcarbonyl)-1 H-pyrazol-5-yl]-13-cyclohexyl-3-
methoxy-N-[(1-methylethyl)sulfonyl]-
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[00257] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid-5-methyl,

1-cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]Jamino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.104 mmol), DMF (1 mL), 4-methylmorpholine (0.023 mL, 0.209 mmol), (2S,6R)-
1,2,6-trimethylpiperazine, HCI (20.62 mg, 0.125 mmol) and o-benzotriazol-1-yl-
N,N,N’,N'-tetramethyluronium tetrafluoroborate (TBTU) (36.9 mg, 0.115 mmol).
The rxn was stirred over night. The rxn was diluted with DCM, washed with
NaHCOjs (aqueous) then brine, dried (MgSO4) and evaporated giving a yellow syrup.
The syrup was dissolved in DCM, the solution was added to a Thompson silica gel
cartridge and it was eluted with DCM/methanol (0% to 4%). The appropriate
fractions (TLC) were combined and evaporated giving a light yellow solid. The solid
was triturated in ether/hexane and filtered giving the product (40 mg, 0.051 mmol,
48.6 % yield) as a light yellow powder. HPLC: 99.9% pure, 22.78 minutes. LCMS:
781.24 at 3.55 minutes. LCMS pos/neg: 779.2/781.2 at 2.44 minutes.

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl -4-[[(1S,45)-5-

cyclopropylmethyl-2,5-diazabicyclo[2.2.1hept-2-yl]carbonyl]-3-methyl- 1 H-pyrazol-
5-yl]-13-cyclohexyl-3-methoxy-N-[(1-methylethyl)sulfonyl]-
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[00258] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid-5-methyl,
1-cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.104 mmol), DMF (1 mL), (1S,4S)-2-(cyclopropylmethyl)-2,5-
diazabicyclo[2.2.1]heptane, 2 TFA (47.6 mg, 0.125 mmol), 4-methylmorpholine
(0.011 mL, 0.104 mmol) and o-benzotriazol-1-yl-N,N,N’,N'-tetramethyluronium
tetrafluoroborate (TBTU) (36.9 mg, 0.115 mmol). The rxn was stirred over night.
LCMS at 15 minutes: 805 at 3.66 minutes, no trace of SM. The rxn was diluted with
DCM, washed with NaHCO; (aqueous) then brine, dried (MgSO,) and evaporated
giving a yellow syrup. The syrup was dissolved in DCM, the solution was added to a
Thompson silica gel cartridge and it was eluted with DCM/methanol (0% to 4%).
The appropriate fractions (TLC) were combined and evaporated giving a creamy
white solid. The solid was triturated in ether/hexane and filtered giving the product
(56 mg, 0.069 mmol, 66.0 % yield) as a yellow powder. HPLC: 99.9% pure, 23.00
minutes. LCMS: 805.23 at 3.66 minutes.

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-ethyl-4-[[(1R,4R)-5-

cyclopropylmethyl-2,5-diazabicyclo[2.2.1Thept-2-yl|carbonyl]- 1 H-pyrazol-5-yl1]-13-
cyclohexyl-3-methoxy-N-[(1-methylethyl)sulfonyl]-
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[00259] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid, 1-

cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (70 mg,
0.107 mmol), DMF (1 mL), (1R,4R)-2-¢thyl-2,5-diazabicyclo[2.2.1 heptane, 2 HCI
(23.34 mg, 0.117 mmol), 4-methylmorpholine (0.012 mL, 0.107 mmol) and o-
benzotriazol-1-yl-N,N,N’,N'-tetramethyluronium tetrafluoroborate (TBTU) (37.6 mg,
0.117 mmol). The rxn was stirred over night. LCMS at 30 minutes: 765.24 at 3.78
minutes, trace of SM. The rxn was diluted with DCM, washed with NaHCOs
(aqueous) then brine, dried (MgSQ4) and evaporated giving a yellow film. The film
was dissolved in DCM, the solution was added to a Thompson silica gel cartridge and
it was eluted with DCM/methanol (0% to 10%). The appropriate fractions (TLC)
were combined and evaporated giving a light yellow solid. The solid was triturated in
ether/hexane and filtered giving 15-A [42 mg] as a yellow powder. HPLC: 93.3%
pure, 23.99 minutes, one major impurity - SM. The product was re-chromatographed
as above giving the product (24 mg, 0.031 mmol, 28.8 % yield) as a yellow powder.
HPLC: 97.9% pure. LCMS: 765.24 at 3.77 minutes.

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-methyl -4-[[(1S,4S)-5-

cyclopropylmethyl-2,5-diazabicyclo[2.2.1 Jhept-2-yl|carbonyl]- 1 H-pyrazol-5-yl]-13-
cyclohexyl-3-methoxy-N-[(1-methylethyl)sulfonyl]-
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[00260] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid, 1-

cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-y1]- (70 mg,
0.107 mmol), DMF (1 mL), (1S,4S)-2-methyl-2,5-diazabicyclo[2.2.1]heptane,
2bromide salt (34.8 mg, 0.128 mmol), 4-methylmorpholine (0.023 mL, 0.213 mmol)
and o-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium tetrafluoroborate (TBTU)
(37.6 mg, 0.117 mmol). The rxn was stirred over night. LCMS: 751.28 at 4.00
minutes. The rxn was diluted with DCM, washed with saturated NaHCOs (aqueous)l
then brine, dried (MgSOy) and evaporated giving a yellow film. The film was
dissolved in DCM, the solution was added to a Thompson silica gel cartridge and it
was eluted with DCM/methanol (0% to 10%). The appropriate fractions (TLC) were
combined and evaporated giving a light yellow solid. The solid was triturated in
ether/hexane and filtered giving the product (46 mg, 0.061 mmol, 56.9 % yield) as a
yellow powder. HPLC: 99.9% pure, 22.07 minutes. LCMS: 751.21 at 3.74 minutes.

7H-Indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-H -4-[[(18S,4S)-5-

cyclopropylmethyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl]-3-methyl- 1 H-pyrazol-
5-yl]-13-cyclohexyl-3-methoxy-N-[(1-methylethyl)sulfonyl]-
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[00261] A 2 dram vial was charged with 1 H-pyrazole-4-carboxylic acid-5-methyl,

1-cyclobutyl-5-[13-cyclohexyl-3-methoxy-10-[[[(1-
methylethyl)sulfonyl]amino]carbonyl]-7H-indolo[2,1-a][2]benzazepin-6-yl]- (140
5 mg, 0.209 mmol), DMF (4 mL), (1S,4S)-2,5-diazabicyclo[2.2.1heptane, 2 HCI (35.7

mg, 0.209 mmol), 4-methylmorpholine (0.046 mL, 0.417 mmol) and o-benzotriazol-
1-yl-N,N,N’,N'-tetramethyluronium tetrafluoroborate (TBTU) (73.7 mg, 0.230
mmol). LCMS at 1 hour: 751.21 at 3.68 minutes. The rxn was diluted with DCM,
washed with saturated NaHCOs (aqueous) then brine, dried (MgSO,) and evaporated

10 giving a yellow film. The film was dissolved in DCM, the solution was added to a
Thompson silica gel cartridge and it was eluted with DCM/methanol (0% to 10%).
The appropriate fractions (TLC) were combined and evaporated giving a light yellow
solid. The solid was triturated in ether/hexane and filtered giving the product (66 mg,
0.087 mmol, 41.7 % yield) as a yellow powder. HPLC: 99.1% pure at 20.77 minutes.

15 LCMS: 751.21 at 3.55 minutes.
Intermediate KP1: Preparation of fert-butyl 13-cyclohexyl-6-((2Z)-2-
(ethoxycarbonyl)-4-methyl-2-pentenoyl)-3-methoxy-7H-indolo[2,1-a][2]benzazepine-

10-carboxylate
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[00262] Piperidine (17 pL, 0.18 mmol) was added to a stirring solution of zert-
butyl 13-cyclohexyl-6-(3-ethoxy-3-oxopropanoyl)-3-methoxy-7H-indolo[2,1-
a][2]benzazepine-10-carboxylate (1.0 g, 1.79 mmol) and isobutyraldehyde (16.4 mL,
179 mmol) in EtOH (9 mL) at room temperature. After 3 hrs of stirring an additional
amount of piperidine (38 uL, 0.40 mmol) was added and the reaction was allowed to
stir overnight at room temperature. The mixture was concentrated and was purified
on silica gel (BIOTAGE®, EtOAc/hexanes gradient, fraction collection at A = 254
nm) to give the titled compound (950 mg, 1.55 mmol, 87 % yield) consistent by
LCMS and NMR as a yellow foamy sticky solid.

[00263] 'HNMR (500 MHz, CHLOROFORM-d) & ppm 8.21 (1 H, s), 7.83 (1 H,
d, J=8.55 Hz), 7.71 (1 H, dd, J=8.55, 1.53 Hz), 7.55 (1 H, d, J=8.55 Hz), 7.45 (1 H, s),
7.12 (1 H, dd, J=8.55, 2.75 Hz), 6.85 - 6.94 (2 H, m), 5.77 - 5.89 (1 H, m), 4.08 - 4.17
(1 H, m), 3.88-3.96 (6 H, m), 2.77 - 2.86 (1 H, m), 2.20 - 2.29 (1 H, m), 2.01 - 2.14
(3H, m), 1.73-1.81 2 H, m), 1.65(9 H,s), 1.34-1.43 (2H, m), 1.16- 1.31 (3 H,
m), 0.86 - 1.03 (5 H, m), 0.69 - 0.81 (3 H, m).

[00264] LC-MS retention time : 2.74 min; m/z (MH+): 612. LC data was recorded
on a Shimadzu LC-10AS liquid chromatograph equipped with a Waters SunFire Su
C18 4.6x50mm column using a SPD-10AV UV-Vis detector at a detector wave
length of 220nM. The elution conditions employed a flow rate of 5 ml/min, a
gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent B, a
gradient time of 2 min, a hold time of 2 min, and an analysis time of 4 min where
solvent A was 10% MeOH / 90% H,0 / 0.1% trifluoroacetic acid and solvent B was
10% H,0 / 90% MeOH / 0.1% trifluoroacetic acid. MS data was determined using a
MICROMASS® Platform for LC in electrospray mode.
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Intermediate KP2: Preparation of fert-butyl 13-cyclohexyl-6-(1-cyclopropyl-4-
(ethoxycarbonyl)-3-isopropyl-1H-pyrazol-5-yl)-3-methoxy-7H-indolo[2,1-

a][2]benzazepine-10-carboxylate

[00265] DIEA (204 uL, 1.17 mmol) was added to a stirring slurry of terz-butyl 13-
cyclohexyl-6-((2Z)-2-(ethoxycarbonyl)-4-methyl-2-pentenoyl)-3-methoxy-7H-
indolo[2,1-a][2]benzazepine-10-carboxylate (550 mg, 0.899 mmol) and
cyclopropylhydrazine hydrochloride (117 mg, 1.08 mmol) (prepared according to
WO 2005/040169, PCT/US2004/030190) in ethanol (9 mL) at room temperature.
The slurry was allowed to stir overnight at room temperature. An additional amount
of cyclopropylhydrazine hydrochloride (117 mg, 1.08 mmol) and DIEA (204 uL, 1.17
mmol) was added. After 1 hr the slurry became a solution. The reaction was heated
to 75°C and allowed to stir for 3 days. The mixture then was subjected to MW
irradiation 160°C for 7 min. The reaction was concentrated and purified on silica gel
(BIOTAGE®, EtOAc/hexanes gradient, fraction collection at A = 254 nm) to give the
titled compound (350 mg, 0.475 mmol, 53 % yicld) consistent by LCMS and NMR.
[00266] '‘H NMR (500 MHz, CHLOROFORM-d) 8 ppm 7.90 (1 H, s), 7.84 (1 H,
d, J=8.24 Hz), 7.67 (1 H, dd, J=8.39, 1.37 Hz), 7.53 (1 H, d, J=8.55 Hz), 7.06 (1 H,
dd, J=8.55,2.75 Hz), 6.95 (1 H, d, J=2.75 Hz), 6.86 (1 H, s), 4.97 - 5.06 (1 H, m),
4.63-472(1H, m),421-434(1 H,m),3.91(4H,s),3.48-3.58 (1 H, m), 2.95 -
3.04 (1 H,m), 2.84 -2.93 (1 H, m), 2.04 - 2.15 (3 H, m), 1.92 - 2.00 (1 H, m), 1.74 -
1.84 (2 H,m), 1.60 (9 H, s), 1.43 - 1.49 (1 H, m), 1.21 - 1.38 (10 H, m), 0.89 (4 H, s),
0.51-0.64 (1 H, m), -0.04 - 0.09 (1 H, m).
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[00267] LC-MS retention time : 3.14 min; m/z (MH+): 664. LC data was recorded
on a Shimadzu LC-10AS liquid chromatograph equipped with a Waters SunFire 5u
C18 4.6x50mm column using a SPD-10AV UV-Vis detector at a detector wave
length of 220nM. The elution conditions employed a flow rate of 5 ml/min, a
gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent B, a
gradient time of 2 min, a hold time of 2 min, and an analysis time of 4 min where
solvent A was 10% MeOH / 90% H,0 / 0.1% trifluoroacetic acid and solvent B was
10% H20 / 90% MeOH / 0.1% trifluoroacetic acid. MS data was determined using a
MICROMASS® Platform for LC in electrospray mode.

Intermediate KP3: Preparation of 5-(13-cyclohexyl-10-
((isopropylsulfonyl)carbamoyl)-3-methoxy-7H-indolo[2,1-a][2 ]benzazepin-6-yl)-1-
cyclopropyl-3-isopropyl-1H-pyrazole-4-carboxylic acid

Step 1: Preparation of 13-cyclohexyl-6-(1-cyclopropyl-4-(ethoxycarbonyl)-3-
isopropyl-1H-pyrazol-5-yl)-3-methoxy-7H-indolo[2,1-a][2]benzazepine-10-

carboxylic acid
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[00268] TFA (2.8 mL, 37 mmol) was added to a stirring solution of zert-butyl 13-
cyclohexyl-6-(1-cyclopropyl-4-(ethoxycarbonyl)-3-isopropyl-1 H-pyrazol-5-yl)-3-
methoxy-7H-indolo[2,1-a][2]benzazepine-10-carboxylate (350 mg, 0.527 mmol) in
dichloroethane (5 mL) at room temperature. The reaction was allowed to stir for 2.5
hrs and then was concentrated to dryness to give expected product (320 mg, 0.526
mmol, quant) consistent by LCMS.

[00269] LC-MS retention time : 2.44 min; m/z (MH+): 608. LC data was recorded
on a Shimadzu LC-10AS liquid chromatograph equipped with a Waters SunFire 5u
C18 4.6x50mm column using a SPD-10AV UV-Vis detector at a detector wave
length of 220nM. The elution conditions employed a flow rate of 5 ml/min, a
gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent B, a
gradient time of 2 min, a hold time of 2 min, and an analysis time of 4 min where
solvent A was 10% MeOH / 90% H,0 / 0.1% trifluoroacetic acid and solvent B was
10% H,0 / 90% MeOH / 0.1% trifluoroacetic acid. MS data was determined using a
MICROMASS® Platform for LC in electrospray mode.

Step 2: Preparation of ethyl 5-(13-cyclohexyl-10-((isopropylsulfonyl)carbamoyl)-3-
methoxy-7H-indolo[2,1-a][2]benzazepin-6-yl)-1-cyclopropyl-3-isopropyl-1H-

pyrazole-4-carboxylate

[00270] EDC (151 mg, 0.790 mmol) was added to a stirring solution of 13-
cyclohexyl-6-(1-cyclopropyl-4-(ethoxycarbonyl)-3-isopropyl- 1 H-pyrazol-5-yl)-3-
methoxy-7H-indolo[2,1-a][2]benzazepine-10-carboxylic acid (320 mg, 0.527 mmol),
propane-2-sulfonamide (227 mg, 1.843 mmol), DMAP (193 mg, 1.58 mmol) in

dichloroethane (5 mL) at room temperature. The reaction was allowed to stir
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overnight. The mixture was diluted with EtOAc and washed with 1M HCI, sat
NaHCOj and Brine. The organic phase was dried over NaySOy, filtered and
concentrated to give the expected product (375 mg, 0.526 mmol, quant) as a light
brown residue consistent by LCMS.

[00271] LC-MS retention time : 2.19 min; m/z (MH+): 713. LC data was
recorded on a Shimadzu LC-10AS liquid chromatograph equipped with a Waters
Xbridge Su C18 4.6x50mm column using a SPD-10AV UV-Vis detector at a detector
wave length of 220nM. The elution conditions employed a flow rate of 5 ml/min, a
gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent B, a
gradient time of 2 min, a hold time of 2 min, and an analysis time of 4 min where
solvent A was 5% MeOH / 95% H>O / 10 mM ammonium acetate and solvent B was
5% H,0 /95% MeOH / 10 mM ammonium acetate. MS data was determined using a
MICROMASS® Platform for LC in electrospray mode.

Step 3: Preparation of the titled compound

[00272] LiOH (4 mL, 16.0 mmol, 4M aq) was added to a stirring solution of ethyl
5-(13-cyclohexyl-10-((isopropylsulfonyl)carbamoyl)-3-methoxy-7H-indolo[2,1-
a][2]benzazepin-6-yl)-1-cyclopropyl-3-isopropyl-1H-pyrazole-4-carboxylate (375
mg, 0.526 mmol) in THF (12 mL) at rt. The reaction was allowed to stir overnight.
The biphasic mixture was diluted ethanol (6 mL) and H,O (3 mL). The reaction was
allowed to stir for 6 hrs and then was concentrated and diluted with THF (6 mL),
EtOH (6 mL), and NaOH (6 mL, 6.00 mmol, 1M aq.). The reaction was allowed to
stir overnight. An additional amount of NaOH (6 mL, 6.00 mmol, 1M aq.) was added
and the reaction was allowed to stir for 3 days at rt. An additional amount of NaOH
(6 mL, 6.00 mmol, 1M aq) was added and the reaction was allowed to stir overnight.
The reaction was then heated to 60°C for 7 hrs then allowed to cool and stir at room
temperature overnight. The reaction was treated with NaOH (6 mL, 6.00 mmol, 1M
aq) and the reaction was allowed to stir overnight at room temperature. The reaction
was heated to 50°C and allowed to stir for 7 hrs. The reaction was then diluted with
EtOAc and washed with 1M HCI, and sat NaCl. The organic phase was dried over
Na,SQy, filtered and concentrated to give the titled compound (370 mg, 0.330 mmol,
63 % yield) consistent by LCMS.
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[00273] LC-MS retention time : 2.18 min; m/z (MH+): 685. LC data was recorded
on a Shimadzu LC-10AS liquid chromatograph equipped with a PHENOMENEX®
Luna 3u C18 2.0x30mm column using a SPD-10AV UV-Vis detector at a detector
wave length of 220nM. The elution conditions employed a flow rate of 5 ml/min, a
gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent B, a
gradient time of 2 min, a hold time of 2 min, and an analysis time of 4 min where
solvent A was 10% acetonitrile / 90% H,0O / 0.1% trifluoroacetic acid and solvent B
was 10% H20 / 90% acetonitrile / 0.1% trifluoroacetic acid. MS data was determined

using a MICROMASS® Platform for LC in electrospray mode.

Example KP1: Preparation of 13-cyclohexyl-6-(1-cyclopropyl-4-(((2R,6S)-2,6-
dimethyl-4-morpholinyl)carbonyl)-3-isopropyl- 1 H-pyrazol-5-y1)-N-
(isopropylsulfonyl)-3-methoxy-7H-indolo[2,1-a][2]benzazepine-10-carboxamide

[00274] HATU (65.0 mg, 0.171 mmol) was added to a stirring solution of 5-(13-
cyclohexyl-10-((isopropylsulfonyl)carbamoyl)-3-methoxy-7H-indolo[2,1-
a][2]benzazepin-6-yl)-1-cyclopropyl-3-isopropyl-1H-pyrazole-4-carboxylic acid (78
mg, 0.114 mmol), cis-2,6-dimethylmorpholine (28 uL, 0.23 mmol), DIEA (80 L,
0.456 mmol) in DMF (1 mL) at room temperature. The reaction was allowed to stir
for 2 hours. The reaction was purified by preparative reverse phase HPLC on a C13
column using a TFA buffered H,O/CH;CN gradient, and concentrated to give the
titled compound (28 mg, 0.035 mmol, 31 % yield) consistent by LCMS and NMR,
with sufficient purity by HPLC.

[00275] 'H NMR (500 MHz, CHLOROFORM-d) § ppm 10.47 (0.75 H, br. s.),
10.15 (0.25 H, br. s.), 7.98 (0.25 H, d), 7.93 (0.75 H, d, J=8.55 Hz), 7.84 (0.75 H, 5),
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7.77(0.25H, 5), 7.64 - 7.71 (1 H, m), 7.54 - 7.63 (1 H, m), 7.10 - 7.18 (1 H, m), 6.94
-7.00 (1 H, m), 6.90 - 6.94 (2 H, m), 4.98 (0.75 H, d, J=15.87 Hz), 4.90 (0.25 H, d),
4.56-4.65(1 H, m),4.02-4.13 (1 H, m), 3.89 - 3.98 (4 H, m), 3.54 - 3.65 (1 H, m),
2.98-3.33(9H, m),2.85-2.96 (2H, m), 2.07- 2.17 (2 H, m), 1.93 - 2.04 (2 H, m),
1.76 - 1.85 (2 H, m), 1.46 - 1.57 (5 H, m), 1.38 - 1.46 (2 H, m), 1.22 - 1.33 (3 H, m),
1.12-1.21 (2 H, m), 0.98 - 1.09 (2 H, m), 0.80 - 0.87 (2 H, m), 0.75 (2 H, d, J=6.10
Hz), 0.68 (2 H, d, J=6.10 Hz), 0.04 - 0.21 (1 H, m).

[00276] LC-MS retention time : 2.36 min; m/z (MH+): 782. LC data was recorded
on a Shimadzu LC-10AS liquid chromatograph equipped with a PHENOMENEX®
Luna 3u C18 2.0x30mm column using a SPD-10AV UV-Vis detector at a detector
wave length of 220nM. The elution conditions employed a flow rate of 5 ml/min, a
gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent B, a
gradient time of 2 min, a hold time of 1 min, and an analysis time of 3 min where
solvent A was 10% acetonitrile / 90% H,0 / 0.1% trifluoroacetic acid and solvent B
was 10% H,0 / 90% acetonitrile / 0.1% trifluoroacetic acid. MS data was determined
using a MICROMASS® Platform for LC in electrospray mode.

[00277] Additional HPLC method: Solvent A = 5% CH;CN/95% H,0/0.1% TFA,
Solvent B = 95% CH3CN/5% H,0/0.1% TFA, Start %B = 10, Final %B = 100,
Gradient time = 15 min, Stop time = 18 min, Flow Rate = 1 ml/min. Column: Waters
Sunfire C-18, 4.6 x 150 mm, 3.5 mm, Rt = 17.45 min, purity = 99 % ; Column:
Waters Xbridge Phenyl column 4.6 x 150 mm, 3.5 mm, Rt = 14.56 min, purity =
98%.

Example KP2: Preparation of 13-cyclohexyl-6-(1-cyclopropyl-3-isopropyl-4-

(((3R,55)-3.4,5-trimethyl- 1-piperazinyl)carbonyl)-1H-pyrazol-5-yl)-N-
(isopropylsulfonyl)-3-methoxy-7H-indolo[2,1-a][2]benzazepine-10-carboxamide
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[00278] HATU (65.0 mg, 0.171 mmol) was added to a stirring solution of 5-(13-
cyclohexyl-10-((isopropylsulfonyl)carbamoyl)-3-methoxy-7H-indolo[2,1-
a][2]benzazepin-6-yl)- 1-cyclopropyl-3-isopropyl- 1 H-pyrazole-4-carboxylic acid (78
mg, 0.114 mmol), (2S,6R)-1,2,6-trimethylpiperazine dihydrochloride (46 mg, 0.23
mmol), DIEA (80 uL, 0.456 mmol) in DMF (1 mL) at room temperature. The
reaction was allowed to stir for 2 hours. The reaction was purified by preparative
reverse phase HPLC on a C18 column using a TFA buffered H,O/CH3CN gradient,
and concentrated to give the titled compound (31 mg, 0.033 mmol, 29 % yield)
consistent by LCMS and NMR, with sufficient purity by HPLC.

[00279] 'H NMR (500 MHz, CHLOROFORM-d) & ppm 10.37 (1 H, br. s.), 7.93 -
7.90 (2 H,m), 7.76 - 7.83 (1 H, m), 7.53 - 7.64 (1 H, m), 7.10 - 7.19 (1 H, m), 6.93 -
7.02 (2 H,m), 4.99 (1 H, d),4.63 (1 H, d), 4.03 -4.12 (1 H, m), 3.92 - 3.99 (3 H, m),
3.81-391 (1 H, m),3.54-3.61 (1H, m),3.37-3.47 (1 H, m),3.19-3.32 (1 H, m),
2.87-3.05(2H,m),2.24-233 (2H, m), 1.76- 2.11 (19 H, m), 1.47 - 1.59 (§ H, m),
1.23-131(4H, m), 1.16- 1.23 (3 H, m), 1.03 - 1.09 (2 H, m), 0.95 - 1.01 (2 H, m),
0.21-0.33 (1 H, m).

[00280] LC-MS retention time : 1.75 min; m/z (MH+): 795. LC data was
recorded on a Shimadzu LC-10AS liquid chromatograph equipped with a
PHENOMENEX® Luna 3u C18 2.0x30mm column using a SPD-10AV UV-Vis
detector at a detector wave length of 220nM. The elution conditions employed a flow
rate of 5 ml/min, a gradient of 100% solvent A / 0% solvent B to 0% solvent A /
100% solvent B, a gradient time of 2 min, a hold time of 1 min, and an analysis time

of 3 min where solvent A was 10% acetonitrile / 90% H,O / 0.1% trifluoroacetic acid
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and solvent B was 10% H»>0 / 90% acetonitrile / 0.1% trifluoroacetic acid. MS data
was determined using a MICROMASS® Platform for LC in electrospray mode.
[00281] Additional HPLC method: Solvent A = 5% CH3;CN/95% H,0/0.1% TFA,
Solvent B =95% CH3;CN/5% H,0/0.1% TFA, Start %B = 10, Final %B = 100,
Gradient time = 15 min, Stop time = 18 min, Flow Rate = 1 ml/min. Column: Waters
Sunfire C-18, 4.6 x 150 mm, 3.5 mm, Rt = 10.61 min, purity = 96%; Column: Waters
Xbridge Phenyl column 4.6 x 150 mm, 3.5 mm, Rt = 11.47 min, purity = 96%.

Example KP3: Preparation of 13-cyclohexyl-6-(1-cyclopropyl-3-isopropyl-4-((3-
methyl-3,8-diazabicyclo[3.2.1]oct-8-yl)carbonyl)-1H-pyrazol-5-y1)-N-
(isopropylsulfonyl)-3-methoxy-7H-indolo[2,1-a][2]benzazepine-10-carboxamide

[00282] HATU (65.0 mg, 0.171 mmol) was added to a stirring solution of 5-(13-
cyclohexyl-10-((isopropylsulfonyl)carbamoyl)-3-methoxy-7H-indolo[2,1-
a][2]benzazepin-6-yl)- 1-cyclopropyl-3-isopropyl- 1 H-pyrazole-4-carboxylic acid (78
mg, 0.114 mmol), 3-methyl-3,8-diazabicyclo[3.2.1]octane dihydrochloride (45 mg,
0.23 mmol), DIEA (80 pL, 0.456 mmol) in DMF (1 mL) at room temperature. The
reaction was allowed to stir for 2 hours. The reaction was purified by preparative
reverse phase HPLC on a C18 column using a suitably buffered H,O/CH;CN
gradient, and concentrated to give the titled compound (37 mg, 0.041 mmol, 36 %
yield) consistent by LCMS and NMR, with sufficient purity by HPLC.

[00283] 'H NMR (500 MHz, CHLOROFORM-d) & ppm 10.54 (.25 H, br. s.),
10.39 (.75 H, br. s.), 7.86 - 8.01 (1 H, m), 7.65 - 7.76 (1 H, m), 7.55 - 7.65 (2 H, m),
7.11-7.18 (1 H, m), 7.01 - 7.08 (1 H, m), 6.90 - 7.00 (1 H, m), 4.75 - 4.92 (1 H, m),
4.52-4.72 (1 H, m), 3.99-4.17 (1 H, m), 3.90 - 4.00 (3 H, m), 3.81 - 3.90 (1 H, m),
3.51-3.64(1H, m),3.37-3.49 (1 H, m), 3.10- 3.28 (2 H, m), 2.80 - 2.99 (2 H, m),
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2.53-2.67(2H, m),2.37-2.50 (1 H, m), 1.94 (19 H, m), 1.38 - 1.46 (2 H, m), 1.35 -
1.38 (2 H, m), 1.32 (3H, m), 1.16 - 1.24 (2 H, m), 0.99 - 1.10 (2 H, m), 0.72 - 0.93 (1
H, m), 0.09 - 0.28 (1 H, m).

[00284] LC-MS retention time ; 1.78 min; m/z (MH+): 793. LC data was recorded
on a Shimadzu LC-10AS liquid chromatograph equipped with a PHENOMENEX®
Luna 3u C18 2.0x30mm column using a SPD-10AV UV-Vis detector at a detector
wave length of 220nM. The elution conditions employed a flow rate of 5 ml/min , a
gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent B, a
gradient time of 2 min, a hold time of 1 min, and an analysis time of 3 min where
solvent A was 10% acetonitrile / 90% H,0 / 0.1% trifluoroacetic acid and solvent B
was 10% H20 / 90% acetonitrile / 0.1% trifluoroacetic acid. MS data was determined
using a MICROMASS® Platform for LC in ¢lectrospray mode.

[00285] Additional HPLC method: Solvent A = 5% CH3;CN/95% H,0/0.1% TFA,
Solvent B = 95% CH3CN/5% H,0/0.1% TFA, Start %B = 10, Final %B = 100,
Gradient time = 15 min, Stop time = 18 min, Flow Rate = 1 ml/min. Column: Waters
Sunfire C-18, 4.6 x 150 mm, 3.5 mm, Rt = 10.97 min, purity = 98% ; Column: Waters
Xbridge Phenyl column 4.6 x 150 mm, 3.5 mm, Rt = 11.80 min, purity = 98%.

Example KP4: Preparation of 13-cyclohexyl-6-(1-cyclopropyl-3-isopropyl-4-(3-oxa-
8-azabicyclo[3.2.1]oct-8-ylcarbonyl)- 1 H-pyrazol-5-yl)-N-(isopropylsulfonyl)-3-

methoxy-7H-indolo[2,1-a][2]benzazepine-10-carboxamide

[00286] HATU (65.0 mg, 0.171 mmol) was added to a stirring solution of 5-(13-
cyclohexyl-10-((isopropylsulfonyl)carbamoyl)-3-methoxy-7H-indolo[2,1-
a][2]benzazepin-6-yl)-1-cyclopropyl-3-isopropyl-1H-pyrazole-4-carboxylic acid (78
mg, 0.114 mmol), 3-oxa-8-azabicyclo[3.2.1]octane hydrochloride (34 mg, 0.23
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mmol), DIEA (80 pL, 0.456 mmol) in DMF (1 mL) at room temperature. The
reaction was allowed to stir for 2 hours. The reaction was purified by preparative
reverse phase HPLC on a C18 column using a TFA buffered H,O/MeOH gradient,
and concentrated to give the titled compound (30 mg, 0.038 mmol, 34 % yicld)
consistent by LCMS and NMR, with sufficient purity by HPLC.

[00287] 'H NMR (500 MHz, CHLOROFORM-d) d ppm 10.98 (1 H, br. s.), 7.89 -
7.97(1 H,m), 7.81 - 7.86 (1 H, m), 7.64 - 7.77 (1 H, m), 7.55 - 7.63 (1 H, m), 7.10 -
7.16 (1 H, m), 6.92 - 7.02 (2 H, m), 4.84 - 4.99 (1 H, m), 4.57 - 4.68 (1 H, m), 4.00 -
4.11(1 H,m),3.95(3 H,s),3.49-3.57(2H, m),3.32-3.39(1 H,m), 3.21 - 3.29 (1
H,m), 3.12 -3.19 (1 H, m), 2.96 - 3.07 (1 H, m), 2.81 - 2.96 (1 H, m), 2.66 - 2.79 (1
H, m), 2.05 - 2.16 (2 H, m), 1.95 - 2.04 (1 H, m), 1.74 - 1.86 (2 H, m), 1.53 - 1.57 (4
H,m), 1.43 - 1.51 (5 H, m), 1.36 - .42 (4 H, m), 1.31 - 1.36 (2 H, m), 1.24 - 1.29 (3
H,m), 1.17 - 1.24 (3 H, m), 1.05 - 1.15 (1 H, m), 0.93 - 1.02 (2 H, m), 0.82 - 0.91 (1
H, m), 0.51 - 0.68 (1 H, m).

[00288] LC-MS retention time : 2.36 min; m/z (MH+): 780. LC data was recorded
on a Shimadzu LC-10AS liquid chromatograph equipped with a PHENOMENEX®
Luna 3u C18 2.0x30mm column using a SPD-10AV UV-Vis detector at a detector
wave length of 220nM. The elution conditions employed a flow rate of 5 ml/min, a
gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent B, a
gradient time of 2 min, a hold time of 1 min, and an analysis time of 3 min where
solvent A was 10% acetonitrile / 90% H,0O / 0.1% trifluoroacetic acid and solvent B
was 10% H,O / 90% acetonitrile / 0.1% trifluoroacetic acid. MS data was determined
using a MICROMASS® Platform for LC in electrospray mode.

[00289] Additional HPLC method: Solvent A = 5% MeOH/95% H,0/10 mM
ammonium bicarbonate, Solvent B = 95% MeOH/5% H,0O/10 mM ammonium
bicarbonate, Start %B = 10, Final %B = 100, Gradient time = 15 min, Stop time = 18
min, Flow Rate = 1 ml/min. Column: PHENOMENEX® Gemini C1 C-18, 4.6 x 150
mm, 3 mm, Rt = 15.84 min, purity = 100%; Column: Waters Xbridge Phenyl column
4.6 x 150 mm, 3.5 mm, Rt = 15.96 min, purity = 100%.

- 160 -

SUBSTITUTE SHEET (RULE 26)



Ris/0 "N H : /

WO 2009/137454 PCT/US2009/042805

[00290]  For all compounds described below Prep HPLC purifications were run at
following conditions except for the other conditions that mentioned in individual

procedures.

5 Solvent A: 10% MeOH-90% H»0-0.1% TFA;
Solvent B: 90% MeOH-10% H,0-0.1% TFA;
Column: PHENOMENEX® Luna AXIA 5 u 21x100 mm S5.
LCMS methods: All LCMS analysis conditions used method 1 except mentioned in
individual procedure.
10
Method 1:
Start % B: 0
Final % B: 100
Gradient time: 4 min
15  Stop time: 5 min
Flowrate: 4 ml/min
Wavelength: 220
Solvent A:  10% MeOH / 90% H»0 / 0.1% Trifluoroacetic Acid
Solvent B:  10% H,0 / 90% MeOH / 0.1% Trifluoroacetic Acid
20 Column: PHENOMENEX® Luna 3.0 x 50 mm S10

13-Cyclohexyl-6-(1-cyclopropyl-5-(4-morpholinylcarbonyl)-1H-imidazol-4-yl)-N-
(isopropylsulfonyl)-3-methoxy-7H-indolo[2,1-a][2]benzazepine-10-carboxamide

25

Scheme depicting synthesis of compound 9:
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Step 1: Preparation of compound 9-1

-162 -

SUBSTITUTE SHEET (RULE 26)



/ - 196 - Structure 1C50 (nmV) EC50
(.11\4)
WO 2009/137454 PCT/US2009/042805

10

15

20

25

30

[00291] To a solution of cyclopropanamine (0.8 g, 14.01 mmol) and TEA (1.673
mL, 12.00 mmol) in ether (20 mL) was added ethyl 2-bromoacetate (1.109 mL, 10
mmol). The reaction mixture was stirred at rt overnight. The solvent was
concentrated and the residue was diluted with hexane. The solid was filtered off and
the filtrate was concentrated to afford an oil as compound 9-1 (1.432 g, 100%). The

crude product was used in next step.

Step 2: Preparation of compound 9-2

[00292] To compound 9-1 (1.3 g, 9.08 mmol) in ether (5 mL) was added ethyl N-
cyanoformimidate (0.891 g, 9.08 mmol) in ether (5 mL) dropwise. The reaction
mixture was stirred at rt for 1h. Removed the solvent. To the grease residue was
added EtOH (5 mL) and potassium fert-butoxide (1.223 g, 10.90 mmol). The reaction
mixture was stirred at rt overnight. The reaction mixture was concentrated, then
diluted with EtOAc, washed with sat. NaHCOj3, sat. NaCl, dried over anhydrous
Na,SOy, filtered and concentrated to yield a yellow solid as compound 9-2 (0.79 g,
4,05 mmol, 44.6 % yield). The crude product was used in next step. LC/MS m/z 195
(M+H)" 196, RT = 1.027 min; "H NMR (400 MHz, MeOD) 3 ppm 7.35 - 7.45 (1 H,
m), 4.25-4.35 (2 H, m), 3.48 (1 H, ddd, /=7.30, 3.53, 3.27 Hz), 1.32 - 1.38 (3 H, m),
0.96-1.02 (2H, m),0.92-0.96 (2 H, m).

Step 3: Preparation of compound 9-3

[00293] To a solution of compound 9-2 (0.820 g, 4.20 mmol) and 12 (4.58 g, 18.06
mmol) in acetonitrile (8 mL) at 45 °C was added isopentyl nitrite (0.677 mL, 5.04
mmol) dropwise. The reaction mixture was stirred at 45 °C for 3 h, then cooled to rt.
The reaction mixture was diluted with EtOAc, washed with sat. Na,SOs, sat. NaCl,
dried over anhydrous Na,SOy, filtered and concentrated to yield a yellow oil. The
crude product was dissolved in a small amount of methylene chloride and charged to
a 80 g silica gel cartridge which was eluted with a 20 min gradient of 0-100% EtOAc
in hexane. The fractions containing the desired product were concentrated to yield a
yellow oil as compound 9-3 (0.31 g, 1.013 mmol, 24.11 % yield). LC/MS m/z 306
(M+H)" 307, RT = 1.92 min; "H NMR (400 MHz, CHLOROFORM-d) & ppm 7.51 (1
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H,s),4.31-4.43 (2 H m), 3.61 (1 H, ddd, /=7.49, 3.59,3.27 Hz), 1.37 - 1.47 (3 H,
m), 1.04 - 1.13 (2 H, m), 0.87 - 0.97 (2 H, m).

Step 4: Preparation of compound 9-4

[00294] Ina 5 mL microwave vessel was added compound 1-3 (0.694 g, 0.947
mmol), compound 9-3 (0.290 g, 0.947 mmol) and copper(I) iodide (0.018 g, 0.095
mmol). The mixture was degassed with N2, then Tetrakis (0.109 g, 0.095 mmol) was
added. The reaction mixture was heated in oil bath at 120 °C for 5 h. The reaction
mixture was cooled to rt, concentrated to remove most solvent. The residue was
dissolved in a small amount of methylene chloride and charged to a 40 g silica gel
cartridge which was eluted with a 25 min gradient of 0-80% EtOAc in hexane. The
fractions containing the desired product were concentrated to yield a yellow solid as
compound 9-4 (0.22 g, 0.351 mmol, 37.0 % yield). LC/MS m/z 621 (M+H)' 622.5,
RT =4.31 min.

Step 5: Preparation of compound 9-5

[00295] To asolution of compound 9-4 (0.22 g, 0.354 mmol) in DCM (2 mL) was
added TFA (1 mL, 12.98 mmol). The reaction mixture was stirred at rt. The reaction
mixture was concentrated to remove most solvent. The residue was diluted with
EtOAc, washed with IN HCI, sat. NaCl, dried over anhydrous Na,;SO,, filtered and
concentrated to yield a yellow solid as compound 9-5 (0.20 g, 0.354 mmol, 100 %
yield). LC/MS m/z 565 (M+H)" 566, RT = 3.91 min.

Step 6: Preparation of compound 9-6

[00296] To a mixture of compound 9-5 (0.20 g, 0.354 mmol) in THF (3 mL) was
added CDI (0.126 g, 0.778 mmol). The mixture was heated at 50 °C for 0.5 h, then
cooled down. Propane-2-sulfonamide (0.13 g, 1.055 mmol) and DBU (0.176 mL,
1.167 mmol) were added. The reaction mixture was stirred at rt overnight. The
reaction mixture was concentrated and the crude product was dissolved in a small
amount of methylene chloride and charged to a 80 g silica gel cartridge which was

eluted with a 20 min gradient of 0-15% MeOH in CH,Cl,. The fractions containing
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the product were combined and concentrated to yield a yellow solid as compound 9-6

(0.156 g, 0.233 mmol, 59.8 % yield). LC/MS m/z 670 (M+H) 671, RT = 3.713 min.

Step 7. Preparation of compound 9-7

[00297] To asolution of compound 9-6 (0.12 g, 0.179 mmol) in THF (2 mL) and
MeOH (0.500 mL) was added 1 N NaOH (1 mL, 1.000 mmol). The reaction mixture
was stirred at rt for 5 h. The reaction mixture was concentrated to dryness. Then the
residue was diluted with EtOAc, washed with 1 N HCI, sat. NaCl, dried over
anhydrous Na,SOy, filtered and concentrated to yield a yellow solid as compound 9-7

(0.11 g, 0.171 mmol, 96 % yield). LC/MS m/z 642 (M+H)" 643, RT = 3.48 min.

Step 8: Preparation of compound 9

[00298] To a solution of compound 9-7 (0.025 g, 0.039 mmol) in DCM (1 mL)
was added TEA (0.1 mL, 0.717 mmol), morpholine (0.03 mL, 0.039 mmol), followed
by O-(Benzotriazol-1-y1)-N,N,N’,N'-tetramethyluronium tetrafluoroborate (0.025 g,
0.078 mmol). The reaction mixture was stirred at rt overnight. The reaction mixture
was concentrated to dryness and the residue was redissolved in MeOH, filtered and
purified by reverse phase prep-HPLC. Fractions from main peak were evaporated
overnight in the SPEEDVACR ) tp yield compound 9 mono TFA salt (0.020 g, 0.023
mmol, 59.1 % yield) as a yellow solid. LC/MS m/z 711 (M+H)" 712.48, RT = 3.65
min. "H NMR (400 MHz, CHLOROFORM-d) & ppm 8.59 (1 H, s), 8.19 (1 H, br. 5.),
7.89 (1 H, d, /~8.81 Hz), 7.65 (1 H, d, /=8.06 Hz), 7.51 (1 H, d, /=8.31 Hz), 7.04 -
7.14 (2 H, m), 6.94 (1 H, br. s.), 5.40 (1 H, br. s.), 4.52 (1 H, d, /=14.60 Hz), 4.01 (1
H, d, /=6.80 Hz), 3.96 (3 H, s), 3.89 (6 H, br. s.), 2.86 (2 H, br. 5.), 2.68 (2 H, br. s.),
2.36(1 H,br.s.),2.22(1 H, br.s.),2.01 (6 H, br. s.), .77 (3 H, d, /=9.82 Hz), 1.36 -
1.54 (6 H,m), 1.19 - 1.28 (3 H, m), 0.89 (1 H, br. s.).

Preparation of compound 10: 6-(1-cyclobutyl-5-(4-morpholinylcarbonyl)-1H-

imidazol-4-yl)-13-cyclohexyl-N-(isopropylsulfonyl)-3-methoxy-7H-indolo[2,1-

a][2]benzazepine-10-carboxamide
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[00299] Prepared as described in preparation of compound 9. LC/MS m/z 725
(M+H)' 726.4, RT = 3.64 min. "H NMR (400 MHz, CHLOROFORM-d) § ppm 8.61
(1H,br.s.),825(1 H, br.s.), 7.89 (1 H, d, /=8.56 Hz), 7.67 (1 H, d, /=8.06 Hz),

5 7.52(1 H,d,/=8.81 Hz), 7.10 (1 H, dd, /=8.81, 2.52 Hz), 7.03 (1 H, br. 5.), 6.93 (1 H,
br.s.), 547 (1H,d, /<15.11 Hz), 4.80 (1 H, t, /=8.18 Hz), 4.53 (1 H, d, /=14.35 Hz),
3.96 (3 H,s),3.89 (1 H,s),3.82 (1 H, br.s.),3.51 (2 H, s),3.21 (1 H, br. s.), 2.86 (2
H,br.s.),2.62 (3H, br.s.),2.57 (2 H, br.s.),2.34 (4 H, br. s.), 2.00 (6 H, d, J=11.58
Hz), 1.76 (3 H, br. s.), 1.18 - 1.57 (7 H, m), 1.18 - 1.26 (1 H, m).

10
6-(1-Cyclobutyl-5-((5-ethyl-2,5-diazabicyclo[2.2.1]hept-2-yl)carbonyl)-1 H-imidazol-
4-yl)-13-cyclohexyl-N-(isopropylsulfonyl)-3-methoxy-7H-indolo[2,1-

a][2]benzazepine-10-carboxamide

15 [00300] Prepared as described in preparation of compound 9. LC/MS m/z 764
(M+H)' 765.49, RT = 3.33 min.
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6-(1-Cyclobutyl-5-(((2R,65)-2,6-dimethyl-4-morpholinyl)carbonyl)- 1 H-imidazol-4-
y1)-13-cyclohexyl-N-(isopropylsulfonyl)-3-methoxy-7H-indolo[2,1-a][ 2]benzazepine-

10-carboxamide

5 ]00301] Prepared as described in preparation of compound 9. LC/MS m/z 753
(M+H)' 754.5, RT = 3.798 min.

13-Cyclohexyl-6-(1-cyclopropyl-5-((5-ethyl-2,5-diazabicyclo[2.2.1 ]hept-2-
yl)carbonyl)-1H-imidazol-4-yl)-N-(isopropylsulfonyl)-3-methoxy-7H-indolo[2,1-

10 a][2]benzazepine-10-carboxamide

[00302] Prepared as described in preparation of compound 9. LC/MS m/z 750
(M+H)" 751.39, RT = 3.303 min.

15 13-Cyclohexyl-6-(1-cyclopropyl-5-(((2R,6S)-2,6-dimethyl-4-morpholinyl)carbonyl)-

1 H-imidazol-4-y1)-N-(isopropylsulfonyl)-3-methoxy-7H-indolo[2,1-

a][2]benzazepine-10-carboxamide
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[00303] Prepared as described in preparation of compound 9. LC/MS m/z 739
(M+H)™ 740.47, RT = 3.81 min. "H NMR (500 MHz, CHLOROFORM-d) & ppm 8.56
(1H,d,J=9.16 Hz), 7.89 (2 H, t, /=8.09 Hz), 7.67 (1 H, dd, /=13.58, 8.39 Hz), 7.49 -
7.54 (2 H,m), 7.10 (1 H, dd, /=8.55, 2.14 Hz), 6.93 (1 H, d, /=2.44 Hz), 5.43 (1 H, d,
J=14.95Hz), 4.50 (1 H, d, /~=14.34 Hz), 4.02 - 4.09 (1 H, m), 3.97 (3 H, s), 3.89 (4 H,
d, /=3.36 Hz), 3.51 (1 H, s) 3.40 (1 H, 5), 2.83 - 2.93 (2 H, m), 1.99 - 2.11 (5 H, m),
1.79 (3 H, br. s.), 1.46 (4 H, br. s.), 1.44 (7 H, dd, /=7.02, 3.36 Hz), 1.20 - 1.28 (3 H,
m), 1.09 (2 H, d, /=5.80 Hz), 1.06 (1 H, d, /=5.80 Hz), 0.89 (1 H, br. 5.), 0.72 (1 H,
br.s.).

Biological Methods
[00304] The compounds demonstrated activity against HCV NS5B as determined
in the following HCV RdRp assays.

HCV NS5B RdRp Cloning, Expression, and Purification

[00305] 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 IPTG. Fresh ampicillin was added to a
final concentration of 50 ug/ml and the cells were grown overnight at 20 °C.

[00306] Cell pellets (3L) were lysed for purification to yield 15-24 mgs of purified
NS5B. The lysis buffer consisted of 20 mM Tris-HCI, pH 7.4, 500 mM NaCl, 0.5%
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triton X-100, 1 mM DTT, 1mM EDTA, 20% glycerol, 0.5 mg/ml lysozyme, 10 mM
MgCly, 15 ug/ml deoxyribonuclease I, and Complete TM protease inhibitor tablets
(Roche). After addition of the lysis buffer, frozen cell pellets were resuspended using
a tissue homogenizer. To reduce the viscosity of the sample, aliquots of the Iysate
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 pm filter unit (Corning).

[00307] The protein was purified using three sequential chromatography steps:
Heparin sepharose CL-6B, polyU sepharose 4B, and Dual-Glo SP sepharose
(Pharmacia). The chromatography buffers were identical to the lysis buffer but
contained no lysozyme, deoxyribonuclease I, MgCl, 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 cluted with a NaCl gradient
which varied in length from 5-50 column volumes depending on the column 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.

Standard HCV NSSB RdRp Enzyme Assay

[00308] HCV RdRp genotype 1b assays were run in a final volume of 60 ul 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 MgCl,, 1 mM DTT, 1.6 U RNAse inhibitor (Promega N2515),
0.1 mg/ml BSA (Promega R3961), and 2 % 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 27-4110). 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 stopped
by adding 25 ul of 50 mM EDTA containing SPA beads (4 ug/ul, Amersham RPNQ
0007). Plates were read on a Packard TOPCOUNT® NXT after >1hr incubation at

room temperature.
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Modified HCV NS5B RdRp Enzyme Assay

[00309] A modified enzyme assay was performed essentially 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 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 ug/ul beads. Order of addition in the assay: enzyme (14 nM) was added to
diluted compound followed by the addition of a mixture of template (0.2 nM) , 3H-
UTP (0.6 uCi, 0.29 uM), and primer-bound beads, to initiate the reaction;
concentrations given are final. Reactions were allowed to proceed for 4 hours at
30°C.

[00310] ICso values for compounds were determined using seven different [I]. ICsg
values were calculated from the inhibition using the formula y = A+((B-

A)(I+H(Cx)"D))).

FRET Assay Preparation

[00311] To perform the HCV FRET screening assay, 96-well cell culture plates
were used. The FRET peptide (Anaspec, Inc.) (Taliani et al., Anal. Biochem., 240:60-
67 (1996)) contains a 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,0, NaCl added to 150 mM final, the FRET
peptide diluted to 20 uM final from a 2 mM stock.

[00312] To prepare plates, HCV replicon cells, with or without a Renilla luciferase
reporter gene, were trypsinized and placed into each well of a 96-well plate with

titrated test compounds added in columns 3 through 12; columns 1 and 2 contained a
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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.

Assays

[00313] 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 CYTOFLUOR® 4000 instrument (PE Biosystems), plates were
rinsed 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 CYTOFLUOR® 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 luciferase assay using the Promega DUAL-GLO® Luciferase Assay
System.

[00314] 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 control wells were set
as 100% non-toxic. The individual signals in each of the compound test wells were
then divided by the average control signal and multiplied by 100% to determine
percent cytotoxicity. To calculate the HCV replicon inhibition values, an average
background value was obtained from the two wells containing the highest amount of
HCV protease inhibitor at the end of the assay period. These numbers were similar to
those obtained from naive Huh-7 cells.

[00315] The background numbers were then subtracted from the average signal
obtained from the control wells and this number was used 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. ECs values for a protease inhibitor titration were

calculated as the concentration which caused a 50% reduction in FRET or luciferase
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percent activity were used to determine compounds of interest for further analysis.

HCV Replicon Luciferase Reporter Assay

[00316] The HCV replicon luciferase assay was developed to monitor the
inhibitory effects of compounds described in the disclosure on HCV viral replication.
Utilization of a replicon luciferase reporter assay was first described by Krieger et al
(Krieger, N. et al., J. Virology, 75(10):4614-4624 (2001)). HUH-7 cells,
constitutively expressing the HCV replicon, were grown in Dulbecco’s Modified
Eagle Media (DMEM) (Gibco-BRL) containing 10% Fetal calf serum (FCS) (Sigma)
and 1 mg/ml G418 (Gibco-BRL). Compounds were serially diluted 3 folds in DMSO
for a twenty-point titration and subsequently transferred to sterile 384-well tissue-
culture treated plates (Corning cat # 3571). The plates were then seeded with 50 ul of
cells at a density of 3.0 x 10° cells/well in DMEM containing 4 % FCS (final DMSO
concentration at 0.5 %). After 3 days incubation at 37°C, cells were analyzed for
Renilla Luciferase activity using the EnduRen as substrate (Promega cat #E6485).
The EnduRen substrate was diluted in DMEM and then added to the plates to a final
concentration of 7.5 uM. The plates were incubated for 2 hrs at 37°C and then read
immediately for 30 seconds with VIEWLUX® Imager (PerkinElmer) using a
luminescence program. To assess cytotoxicity of compounds, CCsg values were
generated by multiplexing the EnduRen-containing plates with CELLTITER-BLUE®
(Promega cat # G8082). 3 ul of CELLTITER-BLUE® was added to each well and
incubated for 8 hrs at 37°C. The fluorescence signal from each well was read, with
an excitation wavelength at 525/10 nm and an emission wavelength of 598/10 nm,

using the VIEWLUX® Imager.

[00317] Representative data for compounds are reported in Table 1.

Table 1

Structure ICso (uM) | ECso (UM)
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WO 2009/137434 PCT/US2009/042805
Structure ICso (uM) | ECso (uM)
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Structure ICso (uM) | ECso (uM)
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Structure ICso (uM) | ECso (uM)
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4, 00 ..., i,s,N".- H1 S A>0.5 'AM B
0.0017 'AM-0.5 TAM C <0.02 'AM but an exact val ue
wor®Ingusdet er m ned; D>0.04 ! AM but an exact VBET/ES200%042805
not determ' ned; E<0.07 ! AM but an exact val ue was not
—ap-—exact val ue
eI@seﬂé‘ﬁ}n Heeh (LM)

1 ""\ a | reanl 1 A~ LAEN

vvi— U1l A 1 U. T C'JI LEAYAYA) JYU \JV UCO Vﬁ' E
determ ned using the prg wat |CB'rr1a| proft ocoP. EC50
val ues were determ ped us{ néone of the nethods
described in thi pnpcedur Har maceut i cal

et roo,—F —=—o [PV ~o o o7 Hvr—or

Conpositions a tkods\ of Treatnment [00318] The
conpounds d8m)ns rate_acPivity agai nst| HCV NS5B and
can be Oy A

Chiral B B
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10 useful in treating HCV and HCV infection.
Therefore, another aspect of the invention is a

W@ 09pa3idsi on conpri sing a conmpound of formrul a PCT/U82089/042805
pharmaceutical Iy acceptable salt thereof, and a

p arnpecaoiit i cqgl lv accant ahl o cor r Lor r ﬂQ1 01 Anot har
agpect of the inveWtswn is the use of al@mﬂﬂéhnECaﬂuND
f\l Ilu: A T; n Lhc r‘l’alluf a\;l. ul C U‘ u. Ilcdl |97 IIUI | Ul thl\
tneatment of hepatitis C. - SUBSTI TUTE SHEET§

(RULE 26) [00320] as t of the invention is
alconposition fuy N _conrpri Sing a conpound haying

amti-HCV activit 21}, Anot her aspect of the
imventiofn psca conposiy on where the conmpound havi ng
anti - <§tti i ig anlinterferon. Anpther aspect of

the invanti N Zthe interferon|lis selegted
fromintlerf 4 g?lated i nterferonjal pha,
consensus interfero . 1N -rferon al phal 2A, and
| ynphobl astoid inte on tau. [00322]| Anot her [aspect
off the invention is gonposi tion wherge the conpound
havi ng anti-HCV activity is a cycl ospofrin. Another
aspect of the invention is_wher&hitdhe cycl oBporiin iB
cyclosporin A. 10[ 0Q323] er aspecft of the
imvention is a o ' re the cipnpound having
anti - HCV acti vi i S\Eelfect®d from the| group
consistin 8 interl g , interleukjn 6,
' %?n 12,

Q

interl &y mppund t hat enhancges the
devel el per T cell fesponse,
interferimg R se/RNA, I mqipod, ribavirin,
am inosine 5 - < ecﬁehydrogenase i nhi bi|tor,
amant adi ne, and ri pangtadi ne. 15[ 00324]| Anot her |aspect
off the invention i conposition wherge the conpound
having anti-HCV actHXity is effective fo inhibit the
f ymction—of —atarget——setectedfromHCy
nmet al | opr ot ease, HCV serine ease, HCV]%onnerage,
HCV hel i case, HCV NS4R_protéin)\ HCV entry, HCV
assenbly, HCV egress,, 3 protein, | MPDH, |{and a
nycl eosi de analogf;b? e Wreatment of | an HCV

i nf ecti on. 2050032 ] Anot h€r aspect of| the invention
i$ a conﬁQéPt ron conpf i S

ol a pha 3

phar maceyti ¢al
and ribavirin.
i$ a nethod of
replicon conprising
conmpound of 25f or mul
acceptabte—sal-t—thereof-
imvention is a nmethod
t he HCV NS5B pr ot eig_sonp contacfting the
NG5B protein with compou e of formulg I or a
pharnaceutlQﬁléy accep abl e salt t her epof . [ 00328]
Another\g?&gct of the invention is a nethod of

ng a conpound of formjla I
-Qtable salt thereof, |a
cafrier, and an interferon
aspect pf the invention
the function| of tthe HCV
acting the HC replicon with a
or a pharnaceutlcally

0327 —Anoth pect the
hig%ilng t he faﬁctlon o?
n

—_—r—

O

tneating O in a patjent conprising
agmi ni stering to g/therapeutically
efif ecti ve anount of fornula I or|a

phar maceutically acceptable salt therepf. In another
embodi ment the conpo i s effective to inhibit the
function of the HCV replicon. - 216 - | SUBSTI TUTE
SHEET (RULE Z26) [In anot her enbodi nent the compound 1S
effective to inhibit the function of the HCV NS5B

rotein.
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[ 00329] Anot her aspect of the invention is a nmethod of
treating an HCV infection in a patient conprising

wa@elwbnsmseri ng to the patient a therapeuti cal | BCT/US2009/042805

ef fective amount 5of a conpound of formula I, or a

o 'F |n
g(njunctlon Wit h §%$W6¢ to, after, or c@ﬁmﬂﬂﬂknECyMMND
anether—eenpetnd—having—antt—HoV—aetiwty—1066336]
Anot her aspect of the invepfi®n is the metRod wher B
the ot her conpound had\F Q;y\%pv actjvity isj|an
interferon. 10[0 er aspect of the inyention
i$ the method wh Herferon is selected|from
interfer@noahnha 2B, pegyl ated interferon al pha,
consen szn -rf-roN terferon al phal 2A, and
I)rrphogl\( p @ { au, [ 00332]| Anot her |aspect
off the i'nventia ' -hod where the ot her
conpound having anti}\ HCV activity is a cycl osporin.
1%[ 00333] Anot her agpext of the inventjon is the
met hod where the cygl ogporin is cyclosporin A [[00334]
Anot her aspect of the”invention is thel method where
t he ot her conpound havi ng an actjvity is B
se¢lected frominterl eul interl eukjn 6,
imterleukin 12, a sQ enhances the
devel opnent of a e er\ T cell [esponse,
20i nterfering &RNA, ant' e RNA, | mginod,
ribavirinQ% n03|ne 5 nonophospat e dehydr ogenase
i mhi bi t ory”" apantd® i mant adi ne [ 00335]
Anot her alspebt d is the| net hod where
t he ot her conpound hayi ng=&nti-HCV actjvity is
efffective to inhibit £fe function of al target sel ected
fromthe group consi$ g of HCV netal| oprotease, HCV
serine protease, HCV 25 pol ynerase, HQV helicase, HCV
N$4B protein, HCV entry, HCV aBsenbly,| HCVREQr éSsS, gHCV
NSSA protein, | MPDH, d an si de janal og for the
tneatnment of an HCV ipregti ¢ [ 00336] Anot her
aspect of the inv Syt he net hod where the other
conmpound havi ng ant4 - activity is effective|to
i nhi bit theOf arget in the HCV life|30
cycle o S t s NHCV NS5B protein.| [00337]
"Ther apeu |C%II neans the janount off agent
required to pro g@ul pati ent benefilt as
under st ood by pract| oners in the field of hepatitis
- 1217 - SUBSTI TUTE ¢ T (RULE 26) and HCV
i mfection. A therape ally effectivel anount i|s that
wWhi-ch—-s—needed-to provideappaningtul—patient
benefit. [00338] "Patient" s a perjson Pnfe¢tedB
wiith the HCV virus anqq,uita or the%ﬁﬁy S
umnder st ood by pra rrsN nthe field o ”@épapf%%%
amd HCV infection 9] "Treatment," "therapy,"
“negi men," " in ectlon 'Oand rel ated terns are used
as unders@pﬁ Dy prac |\Toners in the field of
hepatiti [ 00340] The conpounds of
this |nvent|bn d §/ven as pharnmacelti ca
conpositions co A therapeutifcal ly efflective
amount of a conpound its pharmaceutjcally
acceptable salt and yar maceut i cal | y| accept all e
carrier and may 10co n conventi onal excipients.
Plldl IIbleUlI bdl I Yy dbbepl dUI c Cdall I €IS dalf e lIIUbE

conventionally known carriers having acceptable safety

profiles.

| ozenges,
Syrups,

ass all
anpl e cap

Conposi tions enco
quid forms including for-
and powders as wel |

elixirs, and sol utions.

sul es,

common solid and
tabl et s,
as |iquid suspensions,

Conpositions are nmade

usi ng common f or MBUBSBITUTECSHEGWRULEN2B)convent i onal
15 excipients (such as binding and wetting agents) and
vehlcles (such as wat er and alcohols) are generally




[00341] Solid conpositions are normally fornmulated in
dosage units and 20 conpositions providing from about

wa 20013880 ng of the active ingredi ent per doSECHDS2009/042805
preferred Sone exanples of dosages are 1 ng,

1

\ i A

0 ny,

—othor
£650 (MM)

l. IID

5 0. 25-1000 ng/unrt. Q( onp I ons dre
usual Iy in dosage ynit eneral |y, the 25liquid
conposition wll bg;T’ t dosage rjange of 1-100
ny/ mt. Sonme exanpl es of |dos&ges are 1 g/ nL, 10 ng/ i,
2% g/ ni, ng) oy 90 g/ nL. General Iy, ¢ther
agents w unit range simlar|to
agents of |that c nically. [Typically, this
i$ 1-100 ny/ m. . I fventi on enconpasses al
conventi onal nodes of m nistration; pral 30|and
parent eral nethods ar eferred. Generally, the
dosi ng reglnen MA|| be nrlar to ot her agents used
c i bally |yp| L,ally, the—dai hirdeS¢€ pi—- =164
ny/ kg body wei ght dail ?Iy, nor e c%npound Bs
required orally andN argaperal ly.| - 218 -

SUBSTI TUTE SHEEI{R B The specifj c dosing

regi me, however ,~Am be et erm ned byl a physi ¢i an
usi ng sgupd aredi cal . 1003441 [The i nvention
also enc¥hp Jthods where the conpound i s |given
in coﬁﬂ(naﬁ' at ,is, the cpnmpound ¢an be
uged in conju bl t SSeparater from| other
agents useful in tr ating hepatitis and HCV inflecti on.
In these conbinati g et hods, the conpound w ||
generally be given a daily dose of [1-100 nyg/ kg body

i ght daily in conjunction with other| agents. [The
otther agents general g/ will be given ijn the ampuntB

used therapeuti he specific dosjng. reaqgine,
however, wi |l bel de er m med by a physicpgﬁ2 n&ﬂg%&ﬁé
mgdi cal j udgnent. 345] Some exanp| es of conpounds
syiitabl e for conposi i ons and nethods are listed in
Tabl e 2. T@bbe 9, e Type of Inhibitor or
Tar get Squr¥e Ganpany yoregp | FN | FN-w | ntarci a
Therapeu?ﬁé I L
o)
\
B B
0.0018uM | 0.009uM
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serine protease inhibitor Boeh
KG I ngel heim Germany Sumetr
wob@pnsmeut i cal s Hol di ngs I nc.,

ri nger | ngel hei m Phar ma
el antiviral Endo
Chadds Ford, PRCRUS®DDOM2805

A | FN-a2a F. Hof f mann-La Roche LTD, Basel, Switzerl and
P La Roche LTD
Basel , Switzerl anamF’élg&sys and Rl bavi rj chsPEL(M] atee (LM)
| I I"\:‘ azulll 1 bavl T I II I :bffnallll LU. RG\,h — Se:
Switzerl and CELLCEPTQHCV | gG i mmunosuppr e]gsant F.B
Hof f mann- La hedLTD, \Basel , Switzerljand Vel |l fleron
| ynphobl ast oi d N-/Aanl Gl\axoSm' thKl i ne| pl c, Uxbri dge,
UK - 219 - SUBSTI'fUTE EET (RULE 26 Brand Nane
O\\//
S.
e 0
\
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Type of Inhibitor or Target Source Conpany Al buferon -
a al bumin | FN-a2b Human Genone Sci ences Inc.,

woRoRAB45€£, NMD Levovirin ribavirin | CN Phar macRUt/USB0S (42805
Cbsta Nbsa CA | DN- 6556 caspase i nhibitor Idun

Phatrn pcelltic. als lnc _ San D ego CA_ 1L D501

a tlflbrotlc Inde&@@“Pﬁarnaceutlcals InéCm(Mﬁklﬂéﬂdn@D

u_A__________:____,__ | st ~ AA L~ | Dy ana

LILILL® T IVMIIC T II\/ y =4} I OIJU.IIC,

1f ergen A | FN al flac 1 InterMune PharnaceutlcaIsB
Imc., Brisbane, @A }SI 1%593 antisense |SIS
ar |
{

Pharnaceuticals ncn ad, CA / Eljn
ork, NY JTKF 003 RdRyp
Tokyo, Japan Pegasys and

Phar maceuti cal s I nc. /
i mhi bitor Japan TobaOco nc
Cepl ene 0,0

Y Chiral B B

0.35uM
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PEGyl at ed | FN-a2a/ i mmune nodul at or Maxi m

Phar maceuticals Inc.,
woreaaliztsts NMaxi m Phar maceuticals | nc.,

San Di ego, CA Cepl ene inmune

G vacir HCV 1 gG i munosuppressant Nabi

Bi — ton Ll lntrgn A gnd
Zadaxi n | FN- a2b/ aPtructigno s i n RegeneRx ICso (uM) | ECso (uM)
Birepharracetutteals—tne—DBethesgda—M+—Sei—EConre

Phar maceutical s I nc, Sa ,C‘Tﬂ -| 220¥- Br aRd
Nane Type of | nhi bi thes( or t Source Conpany
Levovirin | MPDH Anbnbi ‘»- vbapharm I nc., Costa Mesa,
CA Virani di ne RLpAVi rPn odrug Ri bapharm I nc.,| Costa
\Y:

(\O Chiral G B

<0.0017uM | 0.01

B*

B*
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ri bozyme Ri bozyme Pharmaceuticals Inc., Boul der, CO
Intron A IFN-a2b Scheri ng- Pl ough Cor porati on,
wKeqwohsmass h, NJ PEG I ntron PEGyl ated | FN-a2b PCT/US2009/042805
Scher i ng PI ough Cor porati on, Kem | worth, NJ Rebetron
F g%f| an

ini | vvort h, NJ Ri BN N r baV|r| n Scheﬂ@sngﬂ\@] c)EQkD(MM)
POttt o, —1I<CtHitTW rt T, NJ M1 nt r Un l I\I IJO.VI I i r‘B*

PEGY I at ed | FN- a2b/ ri bavi
Cor porati on, Kenilwort

s¢i O one Phar maceut i cRl s
| FN- 131a 7

Nél‘l ng- Pl ough
adazi m | nnune nodul at or
an Mateo, CA Rebif

0]
O/
S/

~

=

B*

A>0.5 uM; B 0.0017 uM — 0.5 uM; C <0.02 uM but an exact value was not
determined; D>0.04 uM but an exact value was not determined; E<0.07 pM but an
exact value was not determined; F>1.0 uM; G<0.0017 uM but an exact value was not
determined; * These values were determined similarly but with a 1a replicon. 1Cs

5 values were determined using the preincubation protocol. EC50 values were

determined using one of the methods described in the procedures.

Pharmaceutical Compositions and Methods of Treatment
[00318] The compounds demonstrate activity against HCV NS5B and can be
10 useful in treating HCV and HCV infection. Therefore, another aspect of the invention
is a composition comprising a compound of formula I, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable carrier.
[00319] Another aspect of the invention is the use of a compound of formula I in

the manufacture of a medicament for the treatment of hepatitis C.
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Serono, Ceneva, Switzerland |IFN-f3 and EMZ701 | FN-13
and EMZ701 Transition Therapeutics Inc., Ontari o,

w@2mwadar4Bat abul i n (T67) 13-tubulin inhibitor TRCEHDE2009/042805

10

15

20

25

30

I nc, South San Francisco, CA - 221 - Br and Nane
Type

f Inhibitor or Target Source Conpany Meri nmepodib
-3/2317) Awﬂi@ww?ﬂﬁpﬂm Bvenigp isecopraytaadticr eommisige

i . y i: VX-950, LY-570310) NS3
Catbl Gy Mk DTEX ( )

e protease inhi Vertex Pharmaceuticals Inc.,

Co12il HgeAnolér dspéekt bf the Inlvgntiamd aGompdsitton, wheredthaevapoliids,

Omi feron natural |FN-a Viragen |Inc. Pl ant at.i on,

FLITE LBHE Y CREHIG0%) MEEHOR BRATC ARy menion i hére

the interferon is selected from interferon alpha 2B, pegylated interferon alpha,
consensus interferon, interferon alpha 2A, and lymphoblastoid interferon tau.
[00322]  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.

[00323]  Another aspect of the invention is a composition where the compound
having anti-HCV activity is selected from the group consisting of interleukin 2,
interleukin 6, interleukin 12, a compound that enhances the development of a type 1
helper T cell response, interfering RNA, anti-sense RNA, Imiqimod, ribavirin, an
inosine 5'-monophospate dehydrogenase inhibitor, amantadine, and rimantadine.
[00324]  Another aspect of the invention is a composition where the compound
having 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 assembly, HCV egress, HCV NSSA protein,
IMPDH, and a nucleoside analog for the treatment of an HCV infection.

[00325]  Another aspect of the invention is a composition comprising a compound
of formula I, or a pharmaceutically acceptable salt thereof, a pharmaceutically
acceptable carrier, and an interferon and ribavirin,

[00326] Another aspect of the invention is a method of inhibiting the function of
the HCV replicon comprising contacting the HCV replicon with a compound of
formula I or a pharmaceutically acceptable salt thereof.

[00327]  Another aspect of the invention is a method of inhibiting the function of
the HCV NS5B protein comprising contacting the HCV NSSB protein with a
compound of formula I or a pharmaceutically acceptable salt thereof.

[00328] 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 of formula I or a pharmaceutically acceptable salt thereof. In another

embodiment the compound is effective to inhibit the function of the HCV replicon.
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XTL Bi opharmaceuticals Ltd., Rehovot, I|srael HCV-796
NS5B Replicase Inhibitor Weth / Viropharnma NW 283

WONSHR1Rapl i case I nhibitor Idenix / Novartis GPEOUER09/042805

10

15

20

25

30

NS5B Repl i case Inhi bitor Gene Labs / Novartis GL 60667
NS5B pI|c hi bi t or Labs. [ Novartis
N§B Bncﬁé% Pmé @em icBmpend ¢ qq@atafe psinhigit élﬁafR@@Bn S e NEV
51321? -l Nhi bitor Roche R1626 NS5B Replicase
h| bitor Roche SCH 503034 serine protease inhibitor
Sc[h@rlf)h g-ARlothagdspddt M4 inGyeibo hai rhétiodlofiveding e HCV infection

in a patient comprising administering to the patient a therapeutically effective amount
of a compound of formula I, or a pharmaceutically acceptable salt thereof, in
conjunction with (prior to, after, or concurrently) another compound having anti-HCV
activity.

[00330] Another aspect of the invention is the method where the other compound
having anti-HCV activity is an interferon.

[00331] Another aspect of the invention is the method where the interferon is
selected from interferon alpha 2B, pegylated interferon alpha, consensus interferon,
interferon alpha 2A, and lymphoblastoid interferon tau.

[00332] Another aspect of the invention is the method where the other compound
having anti-HCV activity is a cyclosporin.

[00333]  Another aspect of the invention is the method where the cyclosporin is
cyclosporin A.

[00334] Another aspect of the invention is the method where the other compound
having anti-HCV activity is selected from interleukin 2, interleukin 6, interleukin 12,
a compound that enhances the development of a type 1 helper T cell response,
interfering RNA, anti-sense RNA, Tmiqimod, ribavirin, an inosine 5'-monophospate
dehydrogenase inhibitor, amantadine, and rimantadine.

[00335]  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 protein, IMPDH, and a nucleoside analog for the treatment of an
HCYV infection.

[00336] 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 NS5B protein.

[00337] “Therapeutically effective” means the amount of agent required to provide

a meaningful patient benefit as understood by practitioners in the field of hepatitis
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Adh033B] on'Patied”In@adk a person infected with the HCV virus and suitable for
therapy as understood by practitioners in the field of hepatitis and HCV infection.
[00339] “Treatment,” “therapy,” “regimen,” “HCV infection,” and related terms
are used as understood by practitioners in the field of hepatitis and HCV infection.
[00340] 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. Pharmaceutically acceptable carriers are those
conventionally known carriers having acceptable safety profiles. Compositions
encompass all common solid and liquid forms including for example capsules, tablets,
lozenges, and powders as well as liquid suspensions, syrups, elixirs, and solutions.
Compositions are made using common formulation techniques, and conventional
excipients (such as binding and wetting agents) and vehicles (such as water and
alcohols) are generally used for compositions. See, for example, Remington’s
Pharmaceutical Sciences, 17th edition, Mack Publishing Company, Easton, PA
(1985).
[00341] 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 to agents of
that class used clinically. Typically, this is 0.25-1000 mg/unit.
[00342] Liquid compositions are usually in dosage unit ranges. Generally, 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/mL, 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.
[00343] The invention encompasses all 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.
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with 0-1 15al kyl

substituents,
substituents;

and pyridi nyl
and R2 is substituted

substi t ut ed

with 1 substituent selected from CO2R5, CON(R12)2, and
CORI3; and R2 is substitut§$ th 0-1 substituents
sel ected from oxo, am no ]é% and hal oal kyl; R3 is
nal 0, al ~Y| idﬁ Tqy a'I Xy, oOr
ﬁ@é@%ﬁ 4 is cycloéﬂﬁfﬁ; g@égnisg% ?%gg%@%@?g vl ;
REm&aydr ogen, al kyin.pal kyl S02, cycl markMITﬁ@fapeutlcs
al oal kyl S02, (R9
BILN-2061 serine protease inhibitor Bochringer Ingelheim
Pharma KG, Ingelheim,
Germany
Summetrel antiviral Endo Pharmaceuticals
Holdings Inc., Chadds
Ford, PA
Roferon A IFN-o2a F. Hoffmann-La Roche
LTD, Basel, Switzerland
Pegasys PEGylated IFN-a2a F. Hoffmann-La Roche

LTD, Basel, Switzerland

Pegasys and Ribavirin PEGylated IFN- F. Hoffmann-La Roche
o2a/ribavirin LTD, Basel, Switzerland

CELLCEPT® HCV IgG F. Hoffmann-La Roche
immunosuppressant LTD, Basel, Switzerland

Wellferon lymphoblastoid IFN-anl GlaxoSmithKline plc,

Uxbridge, UK
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or (R11)S02;)(R1)NSO02, R7 is hydrogen or alkyl;
hydr ogen, al kyl, cycl oal kyl, (cycl oal kyl) al kyl

wa@bkdyhsasbonyl , 25cycl oal kyl car bonyl , PCT/US2009/042805
hal oal kyl car bonyl , al koxycar bonyl, al kyl S02,

R8 is

r hanvl

%%ﬁ%%#é@%am%
aﬁ‘fkl}d M#lho) car bon yTYPe(Oélnéilbktyll %ﬁafﬁsy q §p%¢1(}@mp%nzy|

o Gy BB O B TR ( RULE T2 Gty iences

ydr ogen or al kyl ; R11- is azet g Mbtkville, MD
pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl

t|Hiewororiphol i nyl , hpntewirper i di nyl , horrﬂ)@Nﬁbaramemwals or

-/\O

=2 QD

homonor phol i nyl, apd is substituted WICI h &@1 kyI
slubstituents; 5R12|is hydrogen, alkylf,

afIDNO-@ésﬁy' . (alkyl o, 3&9& fhbHor. ,(d' al PYdlﬁrPhﬁlﬁ")a_@éulﬁ&’dls e
(|R11) al k I's azetidinyl, [pyrrolidinyl,

pi peridi nyI p| per azi nyl, norpholinyl ,SanDiego CA

tl Mrp||U||||y|, II LLA®A CI;UIII)’I, h\.u B4 n

hO'[I_l; br phol i nyl, ap ?:P“%I%%bst ituted Wi Tlrdﬁ @armaceutlcas

dubstituents sel ecf ed from hal o, alk)lh1C qxghg@hgmg
| koxyal kyl, 10anmi ho, al kyl ani no, di al kyl am no,
araatiombuoy| , (al kyl piiRap) al kyl , (di al I«)I/litelMune)rml,lBylhbane,
(|R11) al kyl, or CO2R5; N, QIR or RlC;Ci S , R8
N1\ A
Infergen A IFN alfacon-1 InterMune Pharmaceuticals
Inc., Brisbane, CA
ISIS 14803 antisense ISIS Pharmaceuticals Inc,
Carlsbad, CA / Elan
Pharmaceuticals Inc., New
York, NY
JTK-003 RdRp inhibitor Japan Tobacco Inc., Tokyo,
Japan
Pegasys and Ceplene PEGylated IFN-a2a/ Maxim Pharmaceuticals
immune modulator Inc., San Diego, CA
Ceplene immune modulator Maxim Pharmaceuticals
Inc., San Diego, CA
Civacir HCV IgG Nabi Biopharmaceuticals
immunosuppressant Inc., Boca Raton, FL

Intron A and Zadaxin

IFN-a.2b/ou1 -thymosin

RegeneRx
Biopharmaceuticals Inc.,
Bethesda, MD /

SciClone Pharmaceuticals

Inc, San Mateo, CA
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- 225 - SUBSTI TUTE SHEET ( RULE 26) or RRis* r N
*Nr-"1.(7 5or RI3is a [4.3.0] or [3.3.0]

whewyabisss di am ne attached to the carbonyl thrpCmoSmne042805
nitrogen, and is substituted with 0-2 R8 substituents;

%%%@%4%
rﬁrﬁlaﬁalﬂm (al kyI amm@f hll lbytpr or(Tgrest Lﬁp@rﬁ@ ﬁ@mﬂnxw or

1 ong o -

(?ﬁ‘fﬁ‘ﬂ%“? E;rf al kyl , | AIAE " !l@‘" 7 '(leu kyl Bﬁ?aﬁﬁ%‘gﬂwcom
(|di al kyl am no) al ky , or benzyl Mesa, CA
Viramidine Ribavirin Prodrug Ribapharm Inc., Costa
Mesa, CA
Heptazyme ribozyme Ribozyme Pharmaceuticals

Inc., Boulder, CO

Intron A IFN-a2b Schering-Plough
Corporation, Kenilworth,
NJ

PEG-Intron PEGylated IFN-a2b Schering-Plough

Corporation, Kenilworth,
NJ
Rebetron IFN-a2b/ribavirin Schering-Plough

Corporation, Kenilworth,
NI

Ribavirin ribavirin Schering-Plough

Corporation, Kenilworth,

NJ
PEG-Intron / Ribavirin PEGylated IFN- Schering-Plough
o2b/ribavirin Corporation, Kenilworth,
NJ
Zadazim Immune modulator SciClone Pharmaceuticals

Inc., San Mateo, CA

Rebif IFN-Bla Serono, Geneva,
Switzerland
IFN-f and EMZ701 IFN-B and EMZ701 Transition Therapeutics

Inc., Ontario, Canada

Batabulin (T67) B-tubulin inhibitor Tularik Inc., South San

Francisco, CA
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or NR14R15 taken together is azetidinyl, pyrrolidinyl,

pi peridinyl, piperazinyl, N-(alkyl)piperazinyl,
woreephsi4snyl , thi onor phol i nyl, honopi peri di nyl PCDDS2009/042805

honmonor phol i nyl ; 15R16 is hydrogen or alkyl; R17 is

dtand Mgmepsent ; - moflnétbesrmrmlgﬁt >ﬁEE¢e@maEy26)

1 A . ||a| ubcutl vAd Ul T Sdl {

J e A Ty 3 L S YR %ﬁ%?&*flcalsm
S(Vpgyamgol yl, isoxpzolyl, or im dazolfylc C@ngrlﬂ%%
ubstituted with 1/ substituent selegted fromthe

rielapresonsi st i ng of NSy srioapiciehse t et r aMedeofharmasyiticals
heny r.im.di nyl, .| ra2|nyl pyridinonyl, .
éﬁ%’éﬁocjg‘gﬁ@ 185 pi plgpli%? nyl substituf & g&yaF‘hrlqgeaMlﬁ/l

ubstituent, and pyridinyl substituteg;wifandch gLkl
ubstituents; and R2 is substituted With I substituent

el ected from COZRS, C(]\I( R12)2 and (,(Ilﬂll@apqiuﬁdNRz is

I@g&lg‘g R4 is cycl O%UIWIIFNTQS is hydr 0 érﬁg%‘rln% PQ%tano%
s al kyl S02, cycl opl kyl S02, or (R9)(REQ)NS02; 15R7 is
ydrogen; R8 is hydrogen, alkyl, or (cycloalkyl)alkyl;

TR0V OVTOTTOO0N O

F;IXZT E—QS@I (K¥ L—O@?.) al kmm;wlohgfllantilmis | s azdiLi Bibphatmaceuticals
dperdiny prperpainyl, morpholi vl by do
S RN L T SRS
NM-283 NS5B Replicase Inhibitor | Idenix / Novartis
GL-59728 NS5B Replicase Inhibitor | Gene Labs / Novartis
GL-60667 NS5B Replicase Inhibitor | Gene Labs / Novartis
2'C MeA NS5B Replicase Inhibitor | Gilead
PSI 6130 NS5B Replicase Inhibitor | Roche
R1626 NS5B Replicase Inhibitor | Roche
SCH 503034 serine protease inhibitor Schering-Plough
NIMSI11 Cyclophilin Inhibitor Novartis
Suvus Methylene blue Bioenvision
Multiferon Long lasting IFN Viragen / Valentis
Actilon (CPG10101) TLRY agonist Coley
Interferon-f§ Interferon-B-1a Serono
Zadaxin Immunomodulator SciClone
Pyrazolopyrimidine HCV Inhibitors Arrow Therapeutics Ltd.
compounds and salts
From WO 2005/047288
26 May 2005
2'C Methyl adenosine NSSB Replicase Inhibitor | Merck
GS-9132 (ACH-806) HCV Inhibitor Achillion / Gilead
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or R13 is R5 SUBSTI TUTE SHEET ( RULE 26) or
R' is * R16 is hydrogen; 5R17 is alkyl; and X is a
whemwdi13mas4 a pharnmaceutical ly acceptabl e salt tPer/Esf009/042805
3. A conmpound of claim2 where: 10Rl is CO2R5 or
CONR6R7; R2 is pyrazolyl, isoxazolyl, or imdazolyl,
and i s substituted with 1 substituent selected from
Cyﬁbm oRy wl b@é@ﬂdal@zwde,skﬂls& qul;byﬂﬁﬁm %knt d § El?éé fs not
rimdi ny pyrazi ny pyri di nonyl, nzi m dazol yl ,
I\I-lnntehyd the freegodlgnlwstratpy rekahnrigs] amarthargtchrybepanibiodied il gtheand
bstltute wi.th 1 substituent selected from
@%ﬁc %feﬁa i o Ressenual ribates Begg bt el
5 W fobhrel-tiat Hl%'é%ple%%@ ShistddRtn alBspests FBIIR%Hve and not

restrictive, reference being made to the appended claims, rather than to the foregoing
examples, and all changes which come within the meaning and range of equivalency

of the claims are therefore intended to be embraced therein.
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WQQRM?/13m™5hydr ogen; R8 is hydrogen, nethyl, ethpdT/US2009/042805
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R4 is cyclohexyl; R5 is hydrogen or alkyl; R6 is
i sopropy1S02, isobutylS02, cycl opropylS02, or Me2NS02;

(cycl opropyl)nmethyl; R12 is isopropyl or methoxyethyl;
- 228 - SUBSTI TUTE SHEET g gLE 26) Rl13 is

di fl uoroazetidinyl, diflu 2 Hﬂ eridinyl,

nmet hyl pi perazi nyl cyclopentylplpera2|nyl,

tri met hyl pi perazi nyl, norpholinyl,

di Wetlayd: mor phol i nyl , (et hoxymnet hyl ) mor phol i nyl ,

N- et hyl honopi perazi nyl, or hononorpholinyl; N, ---"/
Me or R13 isN 1=N, Me N M '"NH, orMe or R13 is
* . A compound of formula I
RZ
X
R! N

yadh

R R®

I

where:

R'is CO,R® or CONRR’;

R is furanyl, pyrrolyl, thienyl, pyrazolyl, isoxazolyl, isothiazolyl, imidazolyl,
oxazolyl, thiazolyl, oxadiazolyl, triazolyl, or tetrazolyl; and R”is substituted with 1
substituent selected from the group consisting of cycloalkyl, tetrahydrofuranyl,
tetrahydropyranyl, phenyl, pyrimidinyl, pyrazinyl, pyridinonyl, benzimidazolyl,
piperidinyl substituted with 0-1 alkyl substituents, and pyridinyl substituted with 0-1
alkyl substituents; and R?is substituted with 1 substituent selected from CO,R’,
CON(R"),, and COR"; and R?is substituted with 0-1 substituents selected from oxo,
amino, alkyl, and haloalkyl;

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

R* is cycloalkyl;

R’ is hydrogen or alkyl;

R® is hydrogen, alkyl, alkylSO,, cycloalkylSO,, haloalkylSO,, (R*)R'*)NSO,,
or (R'"SOy;

R is hydrogen or alkyl;

R® is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, alkylcarbonyl,
cycloalkylcarbonyl, haloalkylcarbonyl, alkoxycarbonyl, alkylSO,, cycloalkylSO,,
haloalkylSO,, aminocarbonyl, (alkylamino)carbonyl, (dialkylamino)carbonyl, benzyl,
benzyloxycarbonyl, or pyridinyl;

R’ is hydrogen or alkyl;
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--OONH * r p * * X a bond; or a pharmaceutically
acceptable salt thereof. - 229 - SUBSTI TUTE SHEET

W@ RRE3A6) WO 2009/ 137454PCT/ US2009/ 042805 4. BCT/US2009/042805
conmpound of claiml1l where: 1 R CO2R5 or CONR6RY;

R2 is fw.any], pyrrolyl, thienyl, pyrazolyl,
i soxaz&l yif Hy4r%9ﬁyaélg)gq yl, imdazolyl, oxazolyl,

t hi azoky!: ' oot £ L - te ; and
R eotodt EIRE AP Rbiny L SHARAM. pipcinl PRURAGINL:
c ythibmatpkylinyl, hemo@peydimgf, boraopiperazingt, oahynatmopytroding] and is
pi peridinyl substituted with 0-1 al kyl substituents,
ar?&}gW‘fddWHW'%%@ﬂswsﬁlﬂ’te@ﬁ; with 0-1 al kyl substituents;
and R2pixs Lt ' - Uit ed from
S Coors. ROAT IS MRl aaigl MRS R)AEHPE

Wi (talk§lamirsdist,ior (R'hekylsel ect ed from oxo, anino, alkyl,

and hal @al kyl.;. 10R3 i.s. hydrogen, hal o, al kyl, . al kenyl,
hydr ox? 15@%2@}}1 xlgxrmlﬁm FRBSE ,nwlﬂegazwlemaélhﬁlw,la R5 i s
ol TR LB Rome L BbS Tyl o T N SGAT bt il
orsubsRttgdSaig 0-1 SRFtithentdreiriod Eomdelogdliy cyclRBkylsalkoxyalkyl,

10 ERE SR S ST TR B ar onyt
al Ry RATRMUI (RE) N, 320,y cl oal kyl S02,
N N
—No N /\'/__( RS« /7 RS
or R is *\NB\/ RS, " , " )
Y R ’ N’RS’ *~N ’ N ,

R® N N
N N N -N N.

R R® OR® \
*\N%RS e %5 *\N//\)f( \RS *\N )
N N N N
15 R® , R® , R® . OTNF o
(o
J N
~— (0]
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hal oal kyl SO2, am nocar bonyl, (al kyl am no) car bonyl,
(di al kyl am no) car bonyl, benzyl, benzyl oxycarbonyl, or
w@eoedsmayd ; 20RO i s hydrogen or al kyl; RIR is PgOHUSIH6042805

or al kyl; R11 is azetidinyl, pyrrolidinyl,

pi peridinyl, piperazinyl, rphollnyl

t hi onor phol i nyl , rmpl perdi nyl, ho p| per azi @r
hononor phol i nyI d is subst |ot ut ed 1ho0- &
substituents; 2% s*h al koxyal k

ani noaPkyl * (al kyl ant no) aI kyl, (d| al kyl ani'no) al kyl, “or
(R11) al kyl; R13 is azetidi nyI pyrrolidinyl,

piperid'nyl, pi pef azinyl, phollny ,
t hi~Q hol i nyl . £honopi per i/di nyl , plpera Oo

horotipr phol i d i s NTDb$N t up 8

substi t uekt,s seNl ected fro ,yI ’& koxyal?&' m no,
al kyl am no, 30di al kyl am no, am noal kyl ,

(al kyl am no) al kyl, (dial kyl am no) al kyl , (Rll) al kyl, or
CORR5; - 230" - SUBSTI TUTE %,-IEET ( RULE 26%16 N, or R3

is I\ R8 N. 15\R8
N gﬁ #
OR” &
*\N *
5 or R" is a [4.3.0] or [3.3.0] bicyclic diamine attached to the carbonyl through

one nitrogen, and is substituted with 0-2 R® substituents;

F|{7
o] N
+ \O

*/N N—R’ N ,
or R"is or R

R' is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, aminoalkyl,
(alkylamino)alkyl, (dialkylamino)alkyl, or benzyl;
10 R" is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, aminoalkyl,
(alkylamino)alkyl, (dialkylamino)alkyl, or benzyl;
or NR"R" taken together is azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl,
N-(alkyl)piperazinyl, morpholinyl, thiomorpholinyl, homopiperidinyl, or
homomorpholinyl;
15 R'® is hydrogen or alkyl;
R" is hydrogen, alkyl, or cycloalkyl; and

X is methylene, a bond, or absent;
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wa 009hs746ar bonyl through one nitrogen, and i s PCT/US2009/042805

10

15

20

5or RI3is * ,c¢) f--T--0* R4 oR16 or
R3is a[4.3.0] or [3.3.0] bicyclic diamne attached

substituted with 0-2 R8 substituents; Rl - 231 -
SUBSTI TUTE SHEET. ( RULE Zﬂgiﬂ R14 is hydrogen,
al kyl , ocRlegmcrytically aegentadla el thereeky1 | ani noal kyl |

(al kyl am no) al kyl, (dial kyl am no)al kyl, or benzyl;

R15 i s hydrogen, al kyl, cycloal kyl, (cycloal kyl)al kyl,
am noablkyl , A cahpophdof akondl wheke: (di al kyl ami no) al kyl, or
benzyl ; ;50r NR14R15 § gken together is azetidinyl,

pyrr ol i'RdiSréﬁz,R o) f nyl , pi perazinyl,

R is pyrazolyl, isoxazolyl, or imidazolyl, and is substituted with 1 substituent
selected from the group consisting of cycloalkyl, tetrahydropyranyl, phenyl,
pyrimidinyl, pyrazinyl, pyridinonyl, benzimidazolyl, piperidinyl substituted with 1
alkyl substituent, and pyridinyl substituted with 0-1 alkyl substituents; and R” is
substituted with 1 substituent selected from CO,R>, CON(R'?),, and COR"; and R*is
substituted with 0-1 alkyl substituents;

R’ is alkoxy;

R*is cycloalkyl;

R’ is hydrogen or alkyl;

RC is alkylSO,, cycloalkylSO,, or (R*)R'NSOy;

R is hydrogen;

R® is hydrogen, alkyl, or (cycloalkyl)alkyl;

R" is alkyl or alkoxyalkyl;

R" is azetidinyl, piperidinyl, piperazinyl, morpholinyl, homopiperazinyl, or

homomorpholinyl, and is substituted with 0-3 substituents selected from halo, alkyl,

cycloalkyl, or alkoxyalkyl,
* /\/N\R8 N
B T
orR”is N , , N—™
R5
*\N R®
R? '
=N ’ NN or RS :

orR%is * )
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N- (al kyl ) pi perazi nyl, norpholinyl, thionorpholinyl,
honopi peri di nyl, or hononorpholinyl; RL6 is hydrogen

we@eooalikyb4 R17 is hydrogen, al kyl, or cycl oal kpeT/Us2009/042805

10

15

20

10X i s nethylene, a bond, or absent; or a
pharmaceutically acceptable salt thereof. 5. A
conmpoynd of ckai m/L where is CONRGR/; R6 isg‘

al kyl $82~-Cycl kyhS02, {aljsal ky S~ R9) 2 or
( RTONSU2 and RAs-bydr® 6.~

conpound of’ claim 1 where R2 i s pyrazolyl’ subst i t Ut ed
wth 1 substituent selected from cycl opropyl,

cycl obutyl, N-alk rperidin-4-yl, 3-

al kyl pyri dins 4-yV, d tetrahydropyran-ZAy\yl, 1

subst i P sel from R12) 2 angd/COR13, and 0-1
al ky! uﬁhenﬁ N onpoun laim1
whers I s hydrogen. * of claiml

AorCO
where R3 is nethoxy. 259.A conpound of claim1 where
R4 is cyclohexyl. 10. A conpound of claiml1 where X is

a bond. 11. Ac of claim1l selected fromthe
group consi sti of .
307H i ndoko[ 2,1- enzazepi ne- 10- car boxam de,
641-Cy87 butyl- 4- ’

[[ (2R, 6S) -2, 6-di net hyl-4-norpholinyl]carbonyl]-1H pyra
zol - 5- ;s fydnGodk! ohexyl- 3-

met hoxy- N—[(l met hyl et hyl ) sul fony1]-; - 232 -

SUBSTI RUTiE:IkHEST ( RULE 26) 7H-indolo [2,1 -a]

[2]ben§§ E}g@ 10- car boxam de, 6- [1-cycl obutyl-4-
[[(2R di met hy1- 4- nor phol i nyl ] car bonyl ]

- 1H- py b Az QlarRackhdcatylad capfabtd R B%deds 3' _
met hoxy- N-[ ( 1- net hyl et hypsul fonyl]-; 7Hindolo[2,1 -a]

[ 2] benzazepi ne- 10- car boxam de, 6- [1 cycl obutyl-4-

5[ (2R,69)- 2, 6-d hol i nyl bony1] - 1H
azol -5y1] AATRUT g e | Y carbonyH APy

met hoxy! Ndd,k* srtdvR@hy! ) sul fonyl]-; 7Hindol o[ 2,1
-a] [ 2] benzazepi ne- 10- car boxani de, 6-
[ 1- CyclRobmygpl@lyJ,L [ ;(a201$) oimidazolyl, and is substituted with 1 substituent

f g-ns egtgcr %%18 % p{;o_ﬁyl L‘):]Dh? tfgtﬁab&(i}&gyéanﬁ/ pilenyl pyrimidinyl,
lﬂa&?ﬁ}%l‘ E%I{Zc(ggogypt)é?ﬁinﬁgdgg]?g gmxlg1%HM%1berid11%@ ik ol 2, 1

[ 1me1 Pyoidinyy &nfﬁR (igsubxtitutad with 2 abfistiyent @el{:c@dzfmll] COR’,
SR RO ) Rl irshghe -3

R® is methoxy:

R* is cyclohexyl;

R’ is hydrogen or alkyl;

R is isopropylSO,, isobutylSO,, cyclopropylSO,, or Me;NSO»;

R is hydrogen;

R® is hydrogen, methyl, ethyl, or (cyclopropyl)methyl;

R" is isopropyl or methoxyethyl;
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10

7Hindolo[2,1 -a] [2] benzazepi ne-10-carboxam de, 6-
[ 1-cycl obutyl- 4-

-1H pyrazol -5-yl] -13 -cycl ohexyl -

%EIE nadr BF lﬁg?ogzjg IQXIL‘gﬂ‘golé!%Qﬁnﬁ’é‘nﬁ cBabbsRamde, 6.

2%%46 %W%éfézmér] trlm%th plﬁeraznrlyéhné?rphohlni/lcgplgth% >Illro]rphohnyl
- r(meﬂnyﬂ.yrﬂdﬂ}yﬁ))ﬁmqﬂlolmy& N-yethythaBepipyadighex idmddorpholinyl;
[ (di met hyl am no) sul fony1] -3 -net hoxy-;
7Hindolo[2,1 -a] [2]benzazep|ne 1Q carboxan1 e, 6-
[ 1-cycl obutyl-3 “Me \
204- (4- nDrphoFL rbbﬁyl) f*k azol - 5- yl \\cxgloh
exyl- 390 tﬁbxy N+[(1 nebhylethyl sul fonyl] -
7Hindolo[2,1 -a] [2]benzazepi ne-10- carboxan1de,

13-cycl ohexyl-6- [,1 - cyclopropyl 3 -(1
et hy | et hy| )*\4@\

S) 3, F[lnet pera2|nyl carbonyl]*
5-y1]-3 oxy-
-nﬁ$ hyl)sulfonyl

[ 2] benzazepi ne- 10- carboxaﬁ1de 6-
[1-cycl obutyl-4-[[(2R) - 2-

(et hoxymet hyl ) - 4- ngephol i nyl ] car bonyl ]
- 1H pyrazol - 5- -y1 - cycl ohexy1-3 -

met hoxy- N-[ (1-Trs Mayl ) sul fony1] -;
7THindglo[2,1 -a] ] benzazepi ne- 10- car boxam de, 6-
[1- clé‘ utyl-4- (1S, 49)-5

“eth 2, 5odi azda cycl o] 2. 2. 1] hept - 2-yl ] carbony1] - 1Hp
yrazol - 5 -y1] - 13-

30cycl ohexyl - N-[(d|nethylan1no)su|fony1] 3- netho}%

233 - SUBSTI TUTESHEET ( E 26) 7Hin

[2,1 -a] [2]benz pi ne- 10{cagpoxami de, 6-

[1-cycl obyt y1. AN 1S4 e, %,
-ethyIDQR51%|azab|cyeIo[ .2.1]hept)§-yl]oarb$hy1]-&
- et hyl - 1H pyrazol -5- y1] - 13 -cyclohexyl-
[(dlnethylan1no)su fonyl] -3 - net hoxy-;

7THin o[2 1+a benzaze {Ine- 1@ car xan1d
641-c tyl- (1S, 99)}
-etﬁﬁ 5- di azabi c @Io[Z ept- >3

- et hyl - 1FprrazoI 5- yl1]- 13 - cycl ohexy1- 3 nethoxy N-
[ (1- et hyl et hyl ) sul f ony1] -

7H i ndol o 2, 1-a] [ zazepine-lO-carboxanide,

6El - cycl oyt yl-4

met hy 133, §- di az | of 3. oct - 8-yl ) ¢arbonyl] - 1H py
razol Me3- C cIohexyI- 'nethyl sulfonyl]-
-netHox - * ,or

107H—|ndolo[2 1- a][2]benzazep|ne 10- carboxanlde

6-[ 1- cycl obut y1- 3- net hyl -

4-1(3-net hyl- Slé?ﬁda abi cycl o[ 3. 2. 1] oct - 8-yl ) car bonyl ]
- 1H pyrazgl - 5- w
cycloh@k&ﬁl$+T(d|nethymﬁn1no)sulfony1] 3- met hoxy-;

7H i ndol o[ 2, 1- a] [ 2] benzazepi ne- 10- car boxam de,
641-cy%{qu y1-3-methyl 4-[ (3-net hyl-3, 8-di azabi cycl o[ 3
.2.1]o0 | ) car bonyl ] - 1H pyrazol -5-y1] - 13-

150ycl aheminauRE Mk oldshn iy | et hyl ) sul f ony1] -
an

7H i ndol o[ 2, 1- a] [ 2] benzazepi ne- 10- car boxam de,

6-[ 1-cycl obutyl- 3-nethyl 4-[[ (1S, 4S) - 5- net hyl- 2, 5-di aza
bi cycl o[ 2. 2. 1] hept - 2-yl ] car %nyl] 1H pyrazol - 5-y1] -
13-cyc|ohexy1-3-nethoxy-N-[ met hyl et hyl ) sul f ony1] -

or a pharmaceutically acceptable salt thereof.
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20 12. A conposition conprising a conpound of
claim1, or a pharmaceutically acceptable salt

13. The conposition of claim 12 further conprising at
| east one additional 25 conpound having therapeutic
benef i t's fo‘?cwuﬁﬁéﬁéql?? W' onpound s sel ected from

the grQup &9Rs|SthRRERA! interferons, cyclosporins,
i nterl euki nsz, HCV net al | opr ot ease i nhibitors, HCV

ser i neRpisdureadgyrmlyl, hitnyt, pyrakly, isarayetel msteiazeiyl iniidaaolsl,
HCV hel i case inhibitaqrs, NS4B protein inhi bitars,
HCX#2 L_rtﬁlaﬁﬂi A TEAR T O &%ﬂ}ﬁi HHRp B ugeyh 1

e o . h
TR OlRk] B0 o MR A, ERR Y A Sinc ik
- sEBMitwted VBUBBT hIKYBEbSBHIERT, afiRpjrid i jubstitDed with 0-1 alkyl

2009/ .137454PCT[ US20Q009/,042805, . 4. A hod of

t rsé_g%“@“‘ﬁ@ts?i?_é‘ﬂ 1S%t1@tqdm1é&t Si“Bﬁ’i‘“l?BWﬁ\%Ft%ﬁ:l ﬁ@nn%ozﬁ ,
acQiRSh 2L NGOR L A8 RARRUDst GRldlwWith®F T @btV &it-ARRHUAS & 0o
conpound of claim1l to a patient. 15. The net hod
ofanuh@ilkyll andfhaloatigl; conpri si ng admi ni stering at | east

one 5 additional compound havi ng therapeutic, benefits
For ol HeGR- bie "Bahiben UosbPEes Bay r SHpone
group ROpshgbdiRg: of interferons, cyclosporins,

interl egjki ns, net al | oprotease i nhi bitors, HCV
seni | eRprsdiydragan drphiybi t ors, HCV pol yner ase i nhi bitors,

HCV hel,kcase i nhibi.t HCV rot ej,n Jnhibit;
Hov enfy b imedy piHatee, ST R Rl IssPa NSO
eg{rg§1$)sbg;hi bitors, HCV NS5A protein 10i nhibitors, HCV
NS5B protein inhibitors, and HCV replicon inhibitors.

- 235 R 8UBSTERUTEIKSHEET ( RULE 26)

R® is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, alkylcarbonyl,
cycloalkylcarbonyl, haloalkylcarbonyl, alkoxycarbonyl, alkylSO,, cycloalkylSO,,
haloalkylSO,, aminocarbonyl, (alkylamino)carbonyl, (dialkylamino)carbonyl, benzyl,
benzyloxycarbonyl, or pyridinyl;

R’ is hydrogen or alkyl;

R' is hydrogen or alkyl;

R" is azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, homopiperidinyl, homopiperazinyl, or homomorpholinyl, and is
substituted with 0-1 alkyl substituents;

R' is hydrogen, alkyl, alkoxyalkyl, aminoalkyl, (alkylamino)alkyl,
(dialkylamino)alkyl, or (R'"yalkyl;

R" is azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, homopiperidinyl, homopiperazinyl, or homomorpholinyl, and is
substituted with 0-3 substituents selected from alkyl, alkoxyalkyl, amino, alkylamino,
dialkylamino, R"", aminoalkyl, (alkylamino)alkyl, (dialkylamino)alkyl, (R'"alkyl, or
CO.R’;
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. \R15
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N k) k) N k)
OR16

- OR’|6
Ko, R
,or N ;

or R" is a [4.3.0] or [3.3.0] bicyclic diamine attached to the carbonyl through

one nitrogen, and is substituted with 0-2 R® substituents;

10 or R” is or R”.
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R™ is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, aminoalkyl,
(alkylamino)alkyl, (dialkylamino)alkyl, or benzyl;

R" is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, aminoalkyl,
(alkylamino)alkyl, (dialkylamino)alkyl, or benzyl;

5 or NR"R" taken together is azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl,
N-(alkyl)piperazinyl, morpholinyl, thiomorpholinyl, homopiperidinyl, or
homomorpholinyl;

R'® is hydrogen or alkyl;
R is hydrogen, alkyl, or cycloalkyl; and
10 X is methylene, a bond, or absent;

or a pharmaceutically acceptable salt thereof.

5. A compound of claim 1 where R!is CONRR’; R® is alkylSO,,
cycloalkylSO,, haloalkylSO,, (R”);NSO,, or (R')SO,; and R’ is hydrogen.

15
0. A compound of claim 1 where R is pyrazolyl substituted with 1
substituent selected from cyclopropyl, cyclobutyl, N-alkylpiperidin-4-yl, 3-
alkylpyridin-4-yl, and tetrahydropyran-4-yl, 1 substituent selected from CON(R'?),
and COR", and 0-1 alkyl substituent.
20
7. A compound of claim 1 where R? is hydrogen.
8. A compound of claim 1 where R’ is methoxy.
25 9. A compound of claim 1 where R* is cyclohexyl.
10. A compound of claim 1 where X is a bond.
11. A compound of claim I selected from the group consisting of:
30 7H-indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-4-

[[(2R,6S)-2,6-dimethyl-4-morpholinyl]carbonyl]-1H-pyrazol-5-yl]-13-cyclohexyl-3-
methoxy-N-[(1-methylethyl)sulfonyl]-;
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7H-indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-4-
[[(2R,6S)-2,6-dimethyl-4-morpholinyl]carbonyl]-1H-pyrazol-5-yl]-13-cyclohexyl-3-
methoxy-N-[(1-methylethyl)sulfonyl]-;

7H-indolo[2,1-a][2]benzazepine- 10-carboxamide, 6-[ 1-cyclobutyl-4-
[[(2R,65)-2,6-dimethyl-4-morpholinyl]carbonyl]-1H-pyrazol-5-yl]-13-cyclohexyl-3-
methoxy-N-[(1-methylethyl)sulfonyl]-;

7H-indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-4-[[(2S)-2-
(methoxymethyl)-4-morpholinyl]carbonyl]- 1 H-pyrazol-5-yl]-13-cyclohexyl-3-
methoxy-N-[(1-methylethyl)sulfonyl]-;

7H-indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-4-(8-oxa-3-
azabicyclo[3.2.1]oct-3-ylcarbonyl)-1 H-pyrazol-5-yl]-13-cyclohexyl-3-methoxy-N-
[(I-methylethyl)sulfonyl]-;

7H-indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-4-
[[(2R,6S)-2,6-dimethyl-4-morpholinyl]carbonyl]-1H-pyrazol-5-y1]-13-cyclohexyl-N-
[(dimethylamino)sulfonyl]-3-methoxy-;

7H-indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-4-
[[(2R,65)-2,6-dimethyl-4-morpholinyl]carbonyl]-3-methyl-1H-pyrazol-5-yl]-13-
cyclohexyl-N-[(dimethylamino)sulfonyl]-3-methoxy-;

7H-indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-3-methyl-
4-(4-morpholinylcarbonyl)-1H-pyrazol-5-yl]-13-cyclohexyl-3-methoxy-N-[(1-
methylethyl)sulfonyl]-;

7H-indolo[2,1-a][2]benzazepine-10-carboxamide, 13-cyclohexyl-6-[1-
cyclopropyl-3-(1-methylethyl)-4-[[(3R,55)-3,4,5-trimethyl-1-piperazinyl]carbonyl]-
1H-pyrazol-5-yl]-3-methoxy-N-[(1-methylethyl)sulfonyl]-;

7H-indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-4-[[(2R)-2-
(methoxymethyl)-4-morpholinyl]carbonyl]- 1 H-pyrazol-5-yl]-13-cyclohexyl-3-
methoxy-N-[(1-methylethyl)sulfonyl]-;

7H-indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[ 1-cyclobutyl-4-
[[(18,4S)-5-¢ethyl-2,5-diazabicyclo[2.2.1 ]hept-2-yl]carbonyl]- 1 H-pyrazol-5-y1]-13-
cyclohexyl-N-[(dimethylamino)sulfonyl]-3-methoxy-;
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7H-indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-4-
[[(1S,4S)-5-cthyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl]-3-methyl-1 H-pyrazol-5-
yl]-13-cyclohexyl-N-[(dimethylamino)sulfonyl]-3-methoxy-;
7H-indolo[2,1-a][2]benzazepine- 10-carboxamide, 6-[ 1-cyclobutyl-4-
S [[(18,4S)-5-ethyl-2,5-diazabicyclo[2.2.1 Jhept-2-yl]carbonyl]-3-methyl-1 H-pyrazol-5-
yl]-13-cyclohexyl-3-methoxy-N-[(1-methylethyl)sulfonyl]-;
7H-indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-4-[(3-
methyl-3,8-diazabicyclo[3.2.1]oct-8-yl)carbonyl]-1H-pyrazol-5-yl]-13-cyclohexyl-N-
[(dimethylamino)sulfonyl]-3-methoxy-;

10 7H-indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-3-methyl-
4-[(3-methyl-3,8-diazabicyclo[3.2.1]oct-8-yl)carbonyl]-1 H-pyrazol-5-y1]-13-
cyclohexyl-N-[(dimethylamino)sulfonyl]-3-methoxy-;

7H-indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[1-cyclobutyl-3-methyl-
4-[(3-methyl-3,8-diazabicyclo[3.2.1]oct-8-yl)carbonyl]-1 H-pyrazol-5-y1]-13-

15 cyclohexyl-3-methoxy-N-[(1-methylethyl)sulfonyl]-; and

7H-indolo[2,1-a][2]benzazepine-10-carboxamide, 6-[ 1-cyclobutyl-3-methyl-
4-[[(18,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl]- 1 H-pyrazol-5-yl]-
13-cyclohexyl-3-methoxy-N-[(1-methylethyl)sulfonyl]-;
or a pharmaceutically acceptable salt thereof.
20
12. A composition comprising a compound of claim 1, or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

13.  The composition of claim 12 further comprising at least one additional
25  compound having therapeutic benefits for HCV wherein the compound is selected
from the group consisting of interferons, cyclosporins, interleukins, HCV
metalloprotease inhibitors, HCV serine protease inhibitors, HCV polymerase
inhibitors, HCV helicase inhibitors, HCV NS4B protein inhibitors, HCV entry
inhibitors, HCV assembly inhibitors, HCV egress inhibitors, HCV NSSA protein
30  inhibitors, HCV NS5B protein inhibitors, and HCV replicon inhibitors.
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10

14. A method of treating hepatitis C infection comprising administering a

therapeutically effective amount of a compound of claim 1 to a patient.

15.  The method of claim 14 further comprising administering at least one
additional compound having therapeutic benefits for HCV wherein the compound is
selected from the group consisting of interferons, cyclosporins, interleukins, HCV
metalloprotease inhibitors, HCV serine protease inhibitors, HCV polymerase
inhibitors, HCV helicase inhibitors, HCV NS4B protein inhibitors, HCV entry
inhibitors, HCV assembly inhibitors, HCV egress inhibitors, HCV NS5A protein
inhibitors, HCV NS5B protein inhibitors, and HCV replicon inhibitors.
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