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25 Considerable heterogeneity is found within the nucleotide and encoded amino
acid sequence throughout the HCV genome. At least six major genotypes have been
characterized, and more than 50 subtypes have been deseribed. The major genotypes
of HCV differ in their distribution worldwide, and the clinical significance of the
aenetic heterogeneity of HCV remains clusive despite numerous studies of the

30 possible effect of genotypes on pathogenesis and therapy.

The single strand HCV RNA genome is approximately 9500 nucleotides in
length and has a single open reading frame (ORF} encoding a single large polyprotein
of about 2000 amino acids. In infected cells, this polyprotein is cleaved at multiple
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i nvention is a conpound of formila 1
experimental therapeutic regimens involving combmahons of pegylated alpha-

25 mterferon and ribavirin, a substantial fraction of patients do not have a sustained
reduction in viral load. Thus, there is a clear and important need to develop effective

therapeutics for treatment of HCV infection.

DESCRIPTION OF THE INVENTION
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One aspect of the invention is a compound of formula 1
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RY is hydrogen, halo, alkyl, alkenyl, hydroxy, benzyloxy, or alkoxy:
R* is cycloaliyl;
R” is hydrogen or alkyl;

RS is hydrogen, atkyl, alkylSO,, alkenylSO;, , cycloalkylSO;, (cycloalkybalkylSO,,
haloalkylSOs, (R*Y R'ONSO,, or (RSO,

R”is hydrogen or atkyl;

R¥ is hydrogen, alkyl, cycloalkyl, (cycloalkylalkyl, 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;
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Another aspeet of the invention is a compound of formula I where R" is hydrogen.
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Another aspect of the invention is a compound of formula I where R* is methoxy.
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Another aspect of the invention is a compound of formula I according to the

following stereochemistry.
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conposed of 1 to 6 carbons. "Al kenyl" neans a
or branched al kyl group conposed of -

\Vgggﬁgggkanth 15 at | east one doubl e bond. "Cyg?b%SﬁmP¢m&B

means a nonocyclic ring system conposed of 3 to 7

carbons. "Hydroxyal kyl ," "al koxy" and other terns with

a substituted alkyl noiety include straight and

branched i sonmers conposed of | to 6 carbon atons for

the al kyl noiety. "Hal oal kyl" @gdR* hal oal koxy" i ncl ude

all hal ogenated i soners from 4ﬁh@lo substi tuted

al kyl to perhalo substltuted 3 7 "Aryl" includes 20

carbocyclic and hetero (No; LC substituents.

Parenthetic and mnul ti par @ téynms are intended

to clarify bonding rel ati ofiship 5°t hose skilled in

the art. For exanple, a tern1%uch as ((Ryal kyl) neans

an al kyl substituent further substituted with the

substituent R 8 WD 2008/ 112473 PCT/ U82008/ 055893 The

i nveérpiherspere PR Bvaltjonphasarwent pidaimyae hiceagngty éie

salmﬁ%g%nﬁﬁ@&xﬁggﬁgpnpounds Pharmaceutically

acceptable salts are those in which the counter ions

do not contribute significantly to the physiol ogica

activity or toxicity of the cogpoynds and as such

functi on as pharmacol ogi cal equrwal ents. These salts

can be made 5 according to conmexenrgani ¢ techni ques

enpl oyi ng commercial ly ;avail abl e \reagents. Sone

anionic salt forns includg ace aLg, ci strate,

besyl ate, brom de, chlorig £i tha e, fumarate,

gl ucour onate, hydrobrom de, hya ochldflde

hydr oi odi de, iodide, |actate, maleate, nesylate,

nitrate, panoate, phosphate, succinate, sulfate,

tartrat eant Qsyd @&t8y vandiXiRehinaie, R2SRAMR!Clat ROM'CRS AP tR 19,

forns include anntoni um 10 al um num ‘benzat hi ne,

bi sHut B R osBR p%pﬁcd (‘:’ﬁ]él)‘i“ﬁ@“lywé]tth‘ﬁﬁcﬁﬁ? ﬁfeany other instance of a

1@|egmgﬁglan1ne l'ithium magnesium nmnegl um ne,

4- phenyl cycl ohexyl am ne, piperazi ne, potassium

sodi um tronetham nc, and zinc. Sone of the conpounds

of _the | DyERL, M RAFRET e ARNIMBA! ke gﬁw@ﬁv i HEin gk

(see, for exanple, the cdnpound e 7 nvention

i ncldek redens syeigbopdumshpdaliof] @rtmy comn@;\lcch df hty ¢ carbons.

enan“kgl F SeRd ol LeLHAORE ﬁlkglsﬂlyv\@ éonﬁ’) Jpo)fb% g%atggnx with

stereol somers such as racemat tere0|sone

1& anaibesshidaloulsli hguhéﬂyddslkjdh ommdnncmmeyca]pu g system composcd

|S:1tere$60 n%) ré)é? Carﬂ togqugllz%}gi a{ ’Ca%%gl%{]t%ansa@g]b a rtlbsiltu%d atkyl

|sonemafmdo@rﬂ%q@smdlmamh@ﬁgmmnmmnmkyukﬂdwnGmmbmhaomhﬂm

art

the alkyl moiety. “Haloaikyl” and “haloalkoxy™ include all halogenated isomers
from monohalo substituted alkyl to perhalo substituted alkyl, “Aryl” includes

20 carbocyclic and heterocyclic aromatic substituents. Parenthetic and multiparenthetic
terms are intended to clarify bonding relationships to those skilled in the art. For
example, a term such as ((R)alky!) means an alkyl substituent further substituted with

the substituent R,
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Synthetic Methods

25 The compounds may be made by methods known in the art including those
described below. 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. nwmbered “R™ substituents) used to describe

the synthesis of the compounds are intended only to iliustrate how to make and are

9



(1H bcnzotriazol -1-yl)-N, N, N ,N -tetranethyl uroni um
tetrafl uoroborate and diisopropyl ethyl amne in DVSO

w6 ahsai¥@s al Kyl bridged di am ne carboxam des. a8y N\oos/053893
2008/ 112473 PCT/ US2008/ 055893 Scheme 1. HH O O

MeO2C NHOOC N 1. CDI (1.2 eq.), THER S, J N Br UG
60 CN OHBr MOH THF/ HZ0 2. Me3NSO3NH3 (1.3 eq.)
DBU,L THF rt CHOOOOCEt OO1l. EEOHH (HO2B/ R R_
S _. rellux toC R ,S. . N NOHTr Pd(PPh3)4 (3

| ttRb@)ccpmfqud it 12a1|\;pb|l@|usec{;@|ihq\qé@@®gr in other sections ofthe

DI\/FU\cﬁion(Dc@th R OOMOOM OO\s'=or OOR
RNSNNROH/ RNaH DWV OHR 0 Ow O(}IOO

NaOH O O

5 Methyl 2-bromo-3-cyclohexyl-1H-indole-6-carboxylate can be hydrolyzed to

2-bromo-3-cyclohexyl-1H-indole-6-carboxylic acid (Sce Scheme 1). This compound
can be condensed with a varicty of sulfonyl ureas, using for exampie, 1,1°-
carbonyldiimidazole in combination with 1,8-diazabicyclo[5.4.0Jundec-7-ene in
anhydrous THF. The resultant acyl sulfamides can be subjected to known coupling
10 reactions with a diversity of 2-formyl boronic acids or esters, using for example,
Suzuki coupling conditions, to provide cyclic hemiaminal intermediates of the type
depicted. These compounds can be converted 10 indolobenzazepines derivatives by
treatment with methyl 2-(dimethoxyphosphoryl)acrylate under the influence of

cesium carbonate in DMF via consecutive Michael and Horner Emmons reactions.

Related fused cyclopropyl ester derivatives can be generated by methods
known in the art, including treatment of the indolobenzazepine esters with trimethyl
sulfoxomum iodide under strongly basic conditions in DMSQO. The residual aliphatic
ester moiety 1n the resultant fused cyclopropancs can be hydrolyzed and the product

20 acids can be condensed with a variety of alkyl-bridged diamines. For example, O-
(1H-benzotriazol-1-yD)-NN, N* N’-tetramethyluronium tetrafluorcborate and

diisopropyl ethyl amine in DMSO can give alkyl bridged diamine carboxamides.

10



R S. N MCOH -

RNNN NNROHRRHR OOHONR O
OOOR NTBTU, D PEA R S.

ROH R RaH R DMSO, NHRR

5 rotected di am nes, for exanple where Wi
Wopzlﬁlg@@ﬁéd D ami ne, can also be coupled to t@TﬁJSZOOS/G%S%
i nt er medi ate i ndol obenzazepi ne acids and the resultant
di am ne carboxam dcs can be deprotected using nethods

known in the art and dcrivatized 11 WO 2008/112473
PCT/ US2008/ 055893 using a variety of synthetic
protocols, sonme illustratiweh@xanpl es of which are
shown below (See Schene 2). Schenme 2. BOC-WO HWO0O O
OO0OORNSN\ N- TFARNSNN 11 11 RO™H/ R
CHyC,lweg—&oCI ROHBO&BZ WO HWO O o O O 10%Pd¢C u R

cDi TH;
BFY JouN -@ M \50 X:Izqu Me OHR: ﬁ .
/ a HW O dbrmédn® O It —R—NS NR N &
7. MezNSO NI, (1.3 eq)
R NS N\ DBU, THE, 1t
OEt
o 0 o= o o 1. EtOH
R'N'é‘N ;]l 777777 EO)"B R R'N'ﬁ‘N N — = rcflux:oo"cﬁ
0 - Br o COH 2 THF
g OH 4 i;iérpns),, (3 mol%) R A THE
NazGO3 "
EtOHftoluene/H; 0
70 °C
o 9 04 _.OMe

b-OMe
9 o H CHO MeQ OMe 9 o b
ngN N Wi . N — RN‘{S‘).N N
grZH ? S Cs,C0;, DMF, 60 °C rRVH Vi R

0, .OMe 0. _.OMe
o 0 =, ,\?‘:o r o o
R'N'%N N - N —— R‘N_E-N N o
R OH y: R NaH, DMF p©OH y. R
0...CH
NaCH o 0O
MeOH R‘N'g'm N
Rk OH / R
R
O, CH 0. .N-R
9 T TBTU, DIPEA (") ?
R.N_g‘ﬁ N/__ , R.N,g.ﬁ N/,,
R R DMSO, NHRR R R
5 N-protected diamings, for example where W is a protected Diamine, can also

be coupled to the intermediate indolobenzazepine acids and the resultant diamine

carboxamides can be deprotected using methods known in the art and derivatized

11



ROH/ RNa(CNNBH3 i ROH/ R zZndy, MeOH HWO Ar-WO

0O OOOR NS"\ N_ ArBr, Pd2(dba)3 RRk, NS NNOHR

i / \ | bis(diphenyl phosphino) R prop csqe
WO S - but oxi de 0 MO0 RAW O O O RaCH Ugggsssss

S NR S NN "ONRTBTU DPEANONR RHRHS5 An

i nternmedi ate useful for the synthesis of sone

compounds of the invention involves the preparation

of the tert-butyl ester indol obenzazepi ne shown in

Schasiag 8 variel2ofa@ 8810 eus SorRCTLLISRO0 810558 98w ik hwrrbown

3. | Ld Ok H% fH e' ~T" t-Butylation either: H
SOC}E@Q‘&(E%OC)%&:I%}P AMoride H HOO then K-OBu t-BuQO or
t-SuBr, silver carbonate Scheme?2.

TFA
CH,yCICH,C

10% Pd /C

MeOH! EtQAC

——-
Na(CN}BH;
ZnCly, MeQH

ArBr, Pdy(dba)s

e
bis(diphenylphosphine)
propane
Sodium tert-butoxide

R™ "OH

An tntermediate useful for the syathesis of some compounds of the invention

involves the preparation of the tert-buty] ester indolobenzazepine shown in Scheme 3.



t-BuOO / I H\ (OH)2 t-Buoo HOH\ / r MC-J:41-10 \
WO IMe OO HOH O t-Buoo \ / / \ t-Buoo 5 This

“Kgﬁggfgghogy i nvol ves base catal yzed hydrolys% ggkn&ggsﬁws

methyl ester shown, followed by its r i‘on

with either thionyl chloride and potassium tertiary
but oxi de, or al kylation with silver carbonate and
tertiary butyl brom des. The resultant conmpound can
be transfornmed using chem stry anal ogous to that
outlined previously to provhde: 1.he m xed ester

i ndol obenzazepi ncs shown above. 10 These internedi at es
are useful in an alternative procedure that can be

enpl oyedcf or # he preparation obxacyl sul fam dgcan

acyl sul fo yesal kyl - br i dged—diamnes, as sho r
Schene 4. opropanation of an internediate t-

ester indol c@ zazepi ne and subsequent cl eavage of
the t-butyl er group can generate 15 the acid whi

can be coupled to a diversikg of sul fonam des and

tylatio

sul fonyl ureas. Subsequent hyeolysis affords the

rel at ggheal i phatic acid, WATEHNEKSIBe coupl ed,oMct
o

(I H ben26tTi azol -1 -yl )-N, N, 913 WD 2008/ 112473
PCT/ US2008/ 085893 N , N -tetr%ﬂﬁthyluronium
tetrafl uoroborate and diisopfopyl ethyl amine in DVSE

[ alskyl - bri dged diam nes, For exanp

can give the al kyl bridged di am ne carhoxam des.

Schene 4. 5 O Ove 0 Ow DCM ROTC N/ \ (CH3)3S O
Cr, NaoR : S K

00

MeQO Me OOMe
OH J)Me
t-BuOO Y t-BuOO 0
-0 - )

5 This methodology involves base catalyzed hydrolysis of the mdole methyl

ester shown, followed by its reaction with either thionyl chloride and potassium
tertiary butoxide, or alkylation with silver carbonate and tertiary butyl bromides. The
resultant compound can be transformed using chemistry analogous to that outlined

previously to provide the mixed ester indolobenzazepines shown above.

These intermediates are useful in an alternative procedure that can be
employed for the preparation of acylsulfamide and acylsulfonamide alkyl-bridged
diamincs, as shown in Scheme 4. Cyclopropanation of an intermediate t-butyl ester
indolobenzazepine and subsequent cleavage of the t-butyl ester group can generate
the acid which can be coupled to a diversity of sulfonamides and sulfonylurcas.
Subscquent hydrolysis affords the related aliphatic acid, which can be coupled with a

diversity of alkyl-bridged diamines. For example, O-(1H-benzotriazol-1-y1}-N,N,

13



HPC\ NRO09, 1. CDI, THF, 50 CONR _ NR 2.

RSO2NH2, DSU, rt R2. 0 OHO N, 3 OO0 O 1IN NaH R-1I,
W(’gzﬁﬂiﬁﬁ\bw;BTU R~ N TH-MCH H/ /7 \ OHR R R3Nisfobfbsssos

The reactions depicted in Schene 4 can be carrie

out in alternative order to provide the sane

products. Schenmes 4a and 4b show two alternatives.

Additionally, a diamne with two secondary am nes

coul d be enployed at any of the depicted 10 points in

t he NS gHarmsicittybrrenivio upialngoboatt hed dciogropyl ctiybas@y enDMSO

menbenr relge {hlcg i Srid d(?@ii' l%n%%ar)nrg ngihce‘; frec NH

funct'| onal’ Z&d lbrr‘?% £0"¢6 Peati(rjlg'the remai ni ng steps
in the schenme. 15 14 WD 2008/ 112473 PCT/ US2008/ 055893
Schene 4a. O Ove 0 OH tBUOZC,\ N 1N NaCH t BuO2C N
Et3N, TBTU R THE-MeOH R R B2NICDMF Rz RR O N, ' R
® NN R3 tBuOC (CH3)3S OCd-, NaH z NtBuC N R
DMSO, 50C R R "R3 ON W

%

%%e 0sOMe
<]
RO,C N (CH)58%0 CF NaH  1O2¢ N —_—
v R o Y R B %}
DMSO, 50 °C DCM, rt
0. OMe Ox_OMe
< o o <
HO.C R-4
2 N 1.CDI, THF, 50 °C &N N
'ad - o0 L)
R - R
2. RSO,NH,, DBU, rt
RZ
1

Ox -OH

o
]
1N NaOH Rr'-4 Et;N, TETU

o <
e O
N H e
THE-MeCH 7 O R RR2NH, DME

@

The reactions depicted in Scheme 4 can be carried out in alternative order to

provide the same products. Schemes 4a and 4b show two alternatives. Additionally,
a diamine with two secondary amines could be employed at any of the depicted

10 points in the schemes where coupling to the acid on the seven membered ring is
depicted and the frec NH functionalized prior to completing the remaining steps in

the scheme.



TFA N 1. CDI, THF, 50C O OR N DCM a R 2.
RSO2NHz, DBU, ft a H( \ / R WD 2008/ 112473
b.

08/ 055893 Schene 4b. O Ove 0 Owve t ByQr __
W(J(D%%E&ﬁ? OCl', NaH tBuOzC N I N NaOH DWMBO 53‘8%&15%08/033893

THE-MeOH R2 O OH B N+O Et 3N, TBTU uOpC N R R RzNH,
DMV tBUWD2CRR2 0O NR~-O N, R3 1. _ THE, 50 C O O TFA
_HO- O0-\N/\RS N\ NDCM rt / | R 2.

RSO NHz, DBU, rt O H R Sone exanpl es exist as

stereoi someric m xtures. TRehehiavienti on enconpasses 5
all stereoi soners of the conmpounds. Methods of
fractionating stereoisoneric mxtures are well known

HO
15

in the art, amdowencl ude but are not |i mited to;
preparative chiral supercritical hr omat ogr aphy
( SFO) wand _¢hi hi gh pekf@nmneec] i-g Et,N, TBTU
chr omat og Y @' CO) . Anrgdanpl e Sk apPrUach

is shown in Scheffe 5. 10 16 WO 2008711247
65893 Scheme 5. O Ove 0 Q)
of

(CH4)58*0 €I, NaH
e e
DMSO, 50 °C

1. €DI, THF, 50 °¢
R 2 RSO,NH, DBU, 1t

TFA
nCM, rt

15



specific enantiorner ROC by chiral SFC TPA z N RO3C /
\' (\ NDCM rt (ti-) OOw OO OOR HXZC\ NI.
‘ 50 COHNRR 2. RSO NH2, DBU, rt ,

WEAPHR, 807 S TN NaH Ra-o NN Eran TeTU BSTESRoRpses

THF-MeOH OHR R3 RNH, DM O HR 5 An additi onal

nmet hod to achi eve such separations involves the

preparation of mxtures of diastereoners which can be

separated using a variety of methods known in the

art. One exanple of this apfhoac#b.is shown bel ow
(Schenk 6). 1% ). 2008/ 112473 PCT/ US2008/ Q25893

Schene 6. HO J/iOH OO 1|N'SPN%O—|OVb 0 OH
)
TBTU, tBQLE EA (CH)s570 I\ NaH  {Bu0,C o 1N NaOH
e —
THE-MeOH
R DMSOQ, 50 °C O 7 O R ©
RZ
o) OH 1
g N
EN, TBTU <]
tBue;C O N e - tBUO,C N
2
/ R RIRINH, DMF O p R
RZ
O Moo
o 0 [e] ‘
5A 1. ¢DI, THF, 56 °C =0
P N
DO, 1t R 2. RSONH, DBU, st O [ O Q .

N
Y,
Some examples exist as stereoisomeric mixtures. The invention encompasses
S5 all stereoisomers of the compounds. Methods of {ractionating sterecisomeric
mixtures are well known in the art, and include but are not limited to; preparative

chiral supereritical fluid chromatography (SFC) and chiral high performance liquid

chromatography (HPLC), An example using this approach is shown in scheme 5.
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OOu-i SOHNOWXNHZ2 OHHO OHOON O4d' \ \ Ow

Di astereoners separated by reverse phase HPLC Sone

j oneri c am des can be separated using L. <
Wﬁ%ﬁé%ﬁLC 5 After hydroysis, the resul tant?(,‘?)i%ﬁ(ﬁ)%f%aﬁ%

optically active acids can be coupled with bridged

di am nes derivatives (Schene 7). For exanpl e,

O (1Hbenzotriazol -1-yl)-N, N,

N ,N -tetranmethyl uroniumtetrafl uoroborate and

di i sopropyl ethyl am ne inSBMs@ 5.can be used to give

the al kyl bridged carboxam des. Ot her standard acid

am ne coupling nethods can al so be used to give

optically aceiyeecarhoxam des. 10 18 WQ-2008/ 112473

PCT/ uS2008/ 055893 Sch@m@adoncHO O N 0.L0H 0 JO 11 O O
NaOH roSi H SOH™ " 51 THEAdMW A ONe ™ _HO
O N O P R Q DCM, 1t
{+h-)
Q OMe 0 OMe

-
HO.C N 1. €D, THF, 50 °C !

2. RSO;NH,, DBU, 1t

Oy -OH
0

o <]
1!
1N NaOH R —/Jé\N N Et;N, TBETU
THE-MeOH ~ © H O & Q >
R R'R?NH, DMF

5 An additional method to achieve such separations nvolves the preparation of
mixtures of diastereomers which can be separated using a variety of methods known

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



OH 0000 NaOH 11 11 .S. NNPN N-~o H
THE/ Me. OH H20 O H OW OVe Bi ol ogi cal Methods 5 The

wé ARAYNGs denonstrated activity agai nst HCV NS5Bugfos/055893
determned in the follow ng HCV RdRp assays. HCV NS5B
RdRp cl oni ng, expression, and purification. The cDNA
encoding 10 the NS5B protein of HCV, genotype | b,
was cloned into the pET2l a expression vector. The
protein was expressed with an 18 amno acid Cterm na
truncation to enhance the &dicwbitlity. The E. col
conpetent cell line BL2I (DE3) was used fqr
expression of the protein. Cultures meredggg?ﬁ
for - 4 hours until the cultures reache %
density of 2.0 at 600 nm The cultureg £
15 20 C and induced with 1 nM I PTG F‘f‘&aﬁsh i n
was added to a final, concentration of 50 0 '

the cells were grdwn overni g0t 20 C. Cel | lets
(3L) were |ysed purification to yield 15-24 ngs of
pur|f|éﬁn|1;n' i sis b er consisted of 20 nmM
Tris-HC, pH A Na 5% 20 triyon,X- 100,

1 nM DTT, 1n1\/IE ‘ 20%g|y 1", 0.5 ng/ 3
10 M Mgd 2, 15 * m deoxyribonucl ease 1l .
Conpl et e ™ prot ease inhibitor tabletss. (R

addition of the lysis buffer, frozen ¢tel B4
resuspended using a tissue hoanenizer. To redluce the
viscosity of the sanple, aliquots of the |ysa
2008/ 112473 PCT/ US200S/ 055893 were sonicated on ice-
using a mcrotip attached to a Branson sonicator. The
sonicated |ysate was centrifuged 8t 1TEPHT0E G 1'8F e
lhr at 4 C and filtered through a 0.2 pn1f|Iter uni t

( Cor ni ng g 5 The protein was purified using mg ]
sequent i @111%@1’&%%?%@ Fa’ﬁhg’f“é’t"é?fs“epf“ﬁ&%“r‘ 5 I%ﬂétm PirgalLC
CL- 6B ARAIrBRlsY He FRRRAL GRRaABGRNALIVREH BY couplR with bridged

diamines derivatives (Scheme 7). For example, O-(1H-benzotriazol-1-y1)-N,N,

N’ N’-tetramethyluronium tetrafluoroborate and diisopropy] ethyl amine in DMSO
can be used to give the alkyl bridged carboxamides. Other standard acid amine
coupling methods can also be used to give optically active carboxamides.

10



chromat ogr aphy buffers were identical to the lysis

buf fer but contained no | ysozyne, deoxyribonucl ease

I -Cl2 or protease inhibitor and the NaC .y
Wocjtﬁ’ﬂ%ﬁ%ati on of the buffer was adjusted acc(()VIHJSZUOS{O”S)3
the requirenents for charging the protein onto the 10
colum. Each colum was eluted with a NaC gradi ent
which varied in length from 5-50 colum vol unes

dependi ng on the colum type. After the final

chromat ography step, the resiakding purity of the

enzyne is >90% based on SDS-PAGE anal ysis. Thg enzyne
was al i quot eg and stored at -80 C. 15 Standard #
RARp enzyms °HCV RdRp genotype lb assay
run in g fipmarvokine of 60N9&+|n 96,@&@“ 3

( Cor m\ng 34 _nThe_assay  butfe 5 i st cw; @ 5
Hepes, |pHi 7. % KCI , 25rrM|\/gC|2 | ,
1.6 U RNAse ifhipi Br omega N2515), 0. 01 BSA

(Sigma B6917), d 2 %glycerol. Al conmpounds were
serially dilute 3-fold) in DMSO and diluted 20 fu
Cher in water such that the final concentration of
DMSO in the agSay, was 2% HCV RdRp genotype |b enzyne
was used at afis#h oconcentratlon of 28 nM A0
tenpl at e wag os@d at: 6 nM and a bi otlmybated

ol i go-dTI2 primer/ was used-at“"180 ¥
concent Pattﬂ 0 i
(Amer sham 27-
by Si gma Genosys
(0.29 pMtotal
addi tion of enzyne, incubated at 30 C for 60 mn, and
st opped by adding 25 pl of 50 mM EDTA contai ni ng SPA
beads (4 pg/pl, AmrershamBiRBNRIOBEH)ds Pl ates were read
{)n a Packard Top Count NXT after >1 hr incubation at

oo e e i IR AL SRR T T e
ess@ntilrling Sy deReraidaed for the standard enzyne assay
except for the follow ng: The biotinylated oligo dT12
prinmer was_precaptured on stre t av coated SPA :
beads b)/{éﬁ/%g Rg@,rf ﬁl@'fm%ﬁdp%@ dasm r{""‘érs}é%{ﬁf’”bd?f 85]65\&&00(111@
10 NCYHBALSISBGr@tin HORINZ §c11\6@p2®980(/a13;2>41&31nm316 LBRDIAEAP2HEN3
tenperature for one hour. Unbound priner_was. renov

ed
af t ‘éqct%emqlptpﬁ@a\fc}sdﬁplc%%waiﬁ A rlrﬁértmbl&jﬁl& Cb@é{alé)al\,%?}éanon to

r esaﬁﬁ&r&d&%mu@ TV HeRB Solptifre tell IRt 328 (g WS @ebdi 1By
the assay at final concentrations of 20 nM priner and

0. GWng;hpip ohisageicior garugtveragdivi rol Tnfor hé hays ay{l ithe
2T el Ra Mo s BAPE: £9aiobhehRATRAare cooled o

15 20°C and induced with | mM IPTG. Fresh ampicillin was added to a final

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

Cell pellets (3L) were lysed for purification to yield 15-24 mgs of purified
NSS5B. The lysis buffer consisted of 20 mM Tris-HCl, pH 7.4, 500 mM NaCl, 0.5%
20 riton X-100, 1 mM DTT, ImM EDTA, 20% glycerol, 0.5 mg/m] lysozyme, 10 mM
MgCl12, 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 lysate

9



5 the addition of a m xture of tenplate (0.36 nM,
3H UTP (0.6 pG, 0.29 pM, and prinmer-bound beads, to

wbBddeid @3t he reaction; concentrations given aﬁ@n@bﬂgbwn&m
Reactions were allowed to proceed for 4 hours at

C. 1C50 val ues for conmpounds were determ ned using
seven different [1]. "I C50 10 val ues were cal cul at ed
fromthe inhibition using the formulay = A+((13 A/ (I
+((C/x)"D))). FRET Assay Preparation. The HCV FRET

scr &sm gcas¢ayicpasnpe nﬂco@tmemmplwd @6 Bwakdn soeichtoc Ulheur e

pI at &3 atoldr]ysa R c&%ﬁ%ul%g(? T @@%&gﬁ é'fm 61n? )4) C(C‘Tagﬁt{itgnlﬁg ?lgough a

fIuomgﬁﬁﬁn@ﬁmdQOQmngDANS near one end of the peptide
and an acceptor, DABCYL, near the other end. The
fluorescence of the tide is quenched by

? nt er mol E%rtaﬁ@mr“éwﬁaﬁ%fg USEIRE VG eE BTG £l éfamefmdpl)y steps:

bet ‘l\l%sﬂ}mtdaﬁw HAOROLoRR [IOITSQJ %H‘cﬁ@%QﬂB (szmna@ﬁ) the NS3
prot ease cl eaves the peptide the products are

r el exeEgioprph REFquenidehig! @itk yhebiffadneworimeé nofysozyme,
t hed&%%on’ﬁ@l@&%@‘?%@@i@% ?R)ttcax ?EUER& d‘?ﬁﬁ% WNACE @&%%tm}f@ﬁ of the

made as f ol 5X cel I LuciTerase ce culture lysis
r ealjeier wap mbmt@ir aadagte MEISBAymdits {or eldil giog X pwitdilonto the

]SIHZ luﬁlﬁ %C&gﬁam f\/gas]cﬁjq?wrtrl{ %ﬂg&lﬁﬁ?u vﬁ%ﬁ%aﬁcecpg l}cqngt 1 from

dilu I na
pl ab€$ colH@v mélpicb darndef bs| 1C\m:»1luh1noypcv\mﬂmomtc f‘mall%éamnhaltcagx aphy

! uthc? &Si%su]té pruﬁﬁrﬁgfttﬁaﬁingﬁm \g@?%&,‘o gsﬁilfegsfggE%ngm The

pl at'e A
conmﬁmnﬂ&maddgdmmnn@abmﬂmsm °Chrough 12; colums | and
2 contained a control conpound (HCV contro

nh|b|to an bottom row contained cells wt
n‘{ Wﬂﬂfﬁgcg%%%&% CEPRENG RESRIRP -é”W fo! assays
i nc u/@@t: Of indd findY volfmS0r ASHAY 56 waly pﬁ%q '6@(911111%@6@%31%& Aty
of the test conpounds descri bed above
Pr epeffaity @mposetol ¢api ispes phe &5t hé i (@, amM Mrg@ix?edi mM
andpAlama RUKE: mﬁnghw(b%mg 8k s AGNAsk ér(’%%m;rg@)w

was added to neasure cel ar toxicity. Aft
i n andtoaflyesid. A0QOMpenstly were neriall PE!@L@)@@B@%PMS@ «atdelssluted

S ToABORER s b R R S TR s s by The

addHﬁWUhﬂhfW$@ymtHD@VFMe“FRE$dpepﬁmdemagsayonp%é@éﬂt

des 5 Redh ﬁ@‘(%‘ 2

ol a e&was ;? S 1§ ace%a idtlﬁ(gﬁlgy q% 2) d‘?%wbmel was u&c% at

i nst $0urie rfmlawmmhuhani h"emp]dsﬂedxtobtd&é@ caxmmtoa:liﬂ@)&)mcu 1dm 27-

cl ot

ol a%cl' gl O? e]g:é) 11 laig;?kt ”H%ltw% p%)atgd %? Smmaz(g)cnoyyc SR GF was uscd at

25 0.6 uCi(0.29 pM 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 Top Count NXT after >1hr incubation at room femperature.

30 Modified HCV NSSB RdRp enzyme assay. A modificd 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

20



5 Typically, the signal to noise using an endpoi nt
anal ysis after the reads was at |east three-fold.
at,ively, after Alamar blue reading, pl <=

Wdﬂoﬁ’gég th PBS, then used for |uciferase agéz@s\g@%”sm

the Pronmega Dual -d o Luci ferase Assay System or the

Pronega EnduRen Live Cell Substrate assay. 10 Conpound

anal ysis was perforned by quantification of the

relative HCV replicon inhibition and the relative

cytwompathiGictiyr M@lhues . UnboucBlr bt ata@re@itly OKa G tyhtrifv gehiaes The

the average Al amar Bl ue f| uorescence sjgnals

con P RN egiarac sspspensd rofo Nohency e lsrhi o 4408

I NOjhy hdmal; ﬁ%hi%ﬁ’écﬁu hibn@acty .0 plifer cﬁﬂwq%]tb@‘%ﬁ WRddr 1

were then divided by the average control signal and

mul ¢d|d¥§1|0p gdthby\sm@%}p@ ({det aMriviee addgd m@b@ﬂcmu;wmd foltowed by

‘#3 yttﬂ& Qtﬁjllt%nto\f ! n;E)?tm(\ta(lf ?clill %}tce S)Otﬂvﬁ r@ﬂ{ I @B(b ng) dQlH
es, ave &( val ue vva a ned fro

t hep:tlmm bmid l&ad}:omtlammcmlg: 1t:=hﬂom|ogimsn atamm gmn of 1 mHC\llc,actlons

cont r ol th i tor §I zq g t he assay peri od.

Thé%%CﬁUﬁ%E LPIREFE T MIUE £8 “t hose obt ai ned from

nabve Huh-7 cells, The background nunbers were then

subtr alctlecélvlﬁruem()t hﬂn;amediqag@e Sd.:t@ﬂﬂlll(,dleﬁlgiatﬁ@d dfffeeom f1helCs,
control wells an s u s 100%
10 ct YAt yrererRley awﬂ fvf*brﬁ%lﬁ@efgwawé U Ta ‘3\ r@
conppurdchestyywel s were then divided by the averaged
control values after background subtraction and
mul tiplied by 100% to determ ne percent activity. EC50
val ues VHd s civie eipas e BORE S AR A5HY WA BfTomed in

Cauﬁﬁ»@dﬁw’f’lQﬂtﬁ@ﬁi}é@&' e FRE Ff&ﬂd@(m Mgdcl B @%ﬁm@ﬁtdt i t¥ar,
The two nunber s @enerate or the conpoun ate

I per Blarierme JA%xi 4 69 0ranisir e Shprcagepsosopyt, EDABSyatas sy of
anatﬂ@ﬁ@[ﬂxm B 0 W%AQ&E'L”;EC%{ ﬂaébthfcpéndf bﬁutz‘ lﬂ%:csccncc of the

si's. Representative data for conpounds are
r e Imptl@jxx oreThdsl by interm@euRp rapgapgogeey 264 pder (RET) between the

N /Ai)g%z(gggﬂcogg&) l\ﬁl\llj ulal !h N]S’i pﬁ%ﬁ@&l%\%s !h%gptﬁ%% ploMtsan

refeased from RET qucnchuw dnd the ﬂuo:csccncc, of the donor becomes apparent.

20 The assay rcagent was made as follows: 5X cel] Luciferase cell cufture lysis reagent
from Promega (#1153 A) diluted 1o 1X with dH,0, NaCl added to 150 mM final, the
FRET peptide diluted to 20 uM final from a 2 mM stock.

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

only. The plates were then placed in a CO» mcubator at 37 °C.

30 Assavs. ‘Subsequent to addition of the 1est compounds described above
(FRET Assay Preparation), at various times the plate was removed and Alamar blue
solution (Trek Diagnostics, #00-100) was added to measure cellular toxicity. After

reading in a Cytoflour 4000 instrument (PE Biosystems), plates were rinsed with PBS

21
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and then used for FRET assay by the addition of 30 ul of the FRET peptide assay
reagent described above (FRET Assay Preparation) per well. The plate was then
placed into the Cytoflour 4000 instrument which had been set to 340 excite/490
emission, automatic mode for up to 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,
then used for luciferase assay using the Promega Dual-Glo Luciferase Assay System

or the Promega EnduRen Live Cell Substrate assay.

Compound analysts was performed 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 control inhibitor at the end of the assay period. These numbers were similar to
those obtained from naive Huh-7 celis, 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 were calculated as the
concentyation which caused a 50% reduction in FRET or luciferase activity. The two
numbers generated for the compound plate, percent cytoxicity and percent activity,

were used to determine compounds of interest for further analysis.

Representative data for compounds are reported in Table 1.
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Conpositions _and Methods of Treatnent The conpounds
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useful in |treating HCV WN'HCV i nfectipn. Therefare,
anot her aspect of the 4 ipon is a 5 conposition
conprisingja conpound, Rr a pharmaceutically
accept abl e |shP¢’ tihereq and| a pharmaceuticglly
accept abl e carriﬁer )2 <@» saspect of the inventian is
a conpositilon further ‘comprisjing a conpound havi ng
anti-HCV agtivity. 10ot her| aspect of [the invent
I S a conpost+t+oen-where~t-he-coppound—hav-rg—ant+—
activity is an interferoﬁ.z; ot her aspegt of the
i nvention ils where théy I™wterferon is selected from
interferon al d interferpn al pha,
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aspect of tHh th

on

ra a
o <

-
o 0 <
O/S\ﬁ O O BN 0 ;
-

48



cyclosporin is cyclosporin A, 20 Another aspect of the
invention is a conposition where the conpound having
ti-HCV activity is selected fromthe group

W%H’%F’&t‘? ng

i nterl euki
devel opnen

an i nosine
amant adi ne
i nvention

anti-HCV a
of a targe
serine pro
NS4B prot
HCV NSSA p
for the tr
of the inv
conpound,

t hereof, a
interferon
PCT/ US2008
a nethod o
replicon c
compound o
thereof. 5
of inhibit
conpri si ng
compound

t hereof An
treating a
adm ni st er
effective

accept abl e
conpound i
HCV replic
effective

protein. 1

of interleukin 2,
n 12,
t of atype |

i nt erl euki

| m gi nod,

n

response,

6, PCT/US2008/035893

a compound that enhances the
hel per T cell

interfering RNA, anti-sense RNA, ribavirin,

5' - nonophospat e dehydr ogenase i nhi bitor,

and rd pRfadi ne. 725 Aagther] as of] the
S a conpos [FWhiere the campound hav| ng
ctivity is ek#??ti\e to inhibit the function
I sel ected tﬁb HCY netal |l oprot ease, HCV
eﬁ;';\se,O “nergse, |ICV helicase, HCV

ryy HCVY assenbly, HCViegress,

robeﬁn d| 30 a nucljeosi de anal og
eat ment qnfection. |Anot her aspect
ention is np03|tion conprji sing a
or _a__pharmagéutically acceptlable salt
pharnaceutPaaiIV“HcceptabIe carrier, an
and ri bavirgh./ 35150 WO 2008{112473
055893 Anoi r agpect of the invention is
f inhibiting the fynction of the HCV
oqpr|§|ng ontacting the HCV repligon with a
[~ e P i callly acceptaple salt
Anot h ) af {the invention is a nethod
ng the fupction off the HCV NSSB protejn
contacti he HCV NSSB protein with a

I a pharmacedFcal|l’y acceptapie safrt
ot her aspect thg inventionl is a nmethod of
n HCV i nfecti nija 10 patigent conpri $ing
ng to the papient |a therapeutically
amount of a onpoynd or a pharmaceutically
{gg?f I n dnot her enbpdi ment the
>ef%ct itbit the function of the
bn. i n amnot her odi nent the conpoundiis
o0 inhibit fundti on of the HCV NS5B
Y‘N
}\ B B

&

A=Q5 uM, B0,0024 uM - 0.5 piM; C <0.02 uM but an exact value was

nm determined; 170,04 M but an exact value was not determined,
<007 M but an exact value was not determined;

H=1.0 tM but an exacl value was not determined.
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Anot her aspect of the invention is a nmethod of
treating an HCV infection in a patient conprising

w@ﬂ?ﬂsﬂ'ﬁb@” ng to the patient a therapeuticall ¥ 5008055893
tive anobunt of a conpound, or a pharnaceu{ qF

acceptable salt thereof, in conjunction wth (prlor
to, after, or concurrently) anot her conpound havi ng
anti-HCV activity. 20 Anot her aspect of the invention
is the nethod where the other conpound having

anti - HCV act iPhimyacésicdrCdmpoeriberaon McAndt bicfreaspact of
the invention is the nethod mhere the interferon is

selected. ., 25 frominterferon. aI d .
i nter f er OA GIHIL" *c%ﬂ’%ﬂ‘él S Yﬁ e“.gf“é E‘?‘Pﬁgxé ‘E?%]H’e useful in
al phaa@f Handnd Mopheht@st aihreiond, @ndiedr agpctaid wq\nﬂinh@r 1s a
aspect of the invention is the met hod where the oth
éonﬁB‘B}Hﬁﬁm%é\?P’ﬁﬂ“%t PR, Q¢ PUAT ’t“f}c‘ﬁ“%"dﬁy &5ePBRIs S| WC‘COf
30 éﬁ@‘él‘)ﬁﬁm@&ﬂﬁ@a‘lly@@cc}aﬁ@ lcichiyigntion is the nethod where
the cyclosporin is cyclosporin A Another aspect of

the invention is the nethod where the other conpound
35 havi né“ﬁ‘ﬁt’l' asppet 0B i“\‘i?lttg?n s wapettagufthggpmprsing a

| Nt @bhEMkiMavdine kit aCheki;p 6, interleukin 12, 51 WO
2008/ 112473 PCT/ US2008/ 055893 a conpound that

lénhances the devel opment of a type | hel per T cel
r esponseAnofhgitagpdceet thginRIAN Fritdompense WA hE gPigbevd having

b : _ A3 €1
Irln ?lgd i HA dc‘j?‘iU]ty R%ﬁdlﬂgféon qb‘t’l&pgﬁﬁé ?thgglﬁgx%%]ggﬁgra%%c

i tor, ihe, and
asp@umﬁomiSHQCMWV%mvmamﬂmgltheZﬁbphy@HWhgpéﬁph@mb&h@wmmus

COW@,@M{E&{% Ifc,n(g{ QE]L&I Z_O/ﬁ}'_,KaN'EYd S?%tﬁ')lh&#i;t\},m ﬁltc%tc %qu ve to

i nhi unc ecte from the
Igroup consisting of HCV netalloprotease HCV seri ne
pr ot easeAn¢Ay dslpm:t gffrtm asayliorB\ doelpboaseyhddON e NS4Bund having
pr gtﬁ%lflal%oct eollcnm )i wﬁwlosévh)dn aﬁﬁgg?i ak )ctp{thc %ch?;o? 1\'_(]:%,/}1@ the
t r eaydtepbriofs caciospdn - | CV |nfect|on. Amother aspect of
t he invention i s the nethod where the other conpound

s effective to inhi

ZpaVi ng aﬁt ther oflt < 1% tt oS ] re th n ﬁim g

nct on BT OTEREEL T EHETED A 0reo BTt h ey e e

t he aldCY ONSalBvioy @tsélbtﬂed 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 ihibitor, amantadine, and rimantadine.

25
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 cgress, HCV NSSA protein, IMPDH, and

30 anucleoside analog for the treatment of an HCV infection.

Another aspect of the invention is a composition comprising a compound, or a
pharmaceutically acceptable salt thercof, a pharmaceutically acceptable carrier, an
interferon and ribavirin.
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15 "Therapeutically effective" nmeans the anount of
agent required to provide a neaningful patient
t_.as understood by practitioners in th [ f.
““ﬁgﬂ Esz and HCV infection. 20 "Patient"” nggﬁgﬁ%&m%ayws
person infected with the HCV virus and suitable for
t herapy as understood by practitioners in the field of

hepatitis and HCV infection. "Treatnent," "therapy,"
"reginmen,” "H CV infection,” and related terns are

used as Amder sdpeads by ipracdd it h@ﬂﬂfoﬁ of mhibhRgfthcethtetioh of the
hepatitis. and HCV. infection. he conpounds of this
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Pha@n&d@u@%@@&h&v@G@éﬁﬁa@WéNEGﬁr|ers are those
conventionally known carriers having acceptable safety
profiles [ l,

i qui d f/(\)nrortrisqp Fﬁgfi lfl)g %r]l‘?‘vé,gﬂgu%gﬁﬁw@ t}l gd?lﬂEQlFIgggfln ﬂc%dm a
1®ndp@mmdmn$nasgmbmhuasnguqhwmHSMSpémsmmngﬂysﬁb@wsamomﬂofa

COHH)O]L!;}C? or c‘f)hf‘nmdlgiuft]urtl]iync?ccﬂ%?c sa t V\h ggg ) (’1151_32)21.}1%1& the
PCT ¢dHR008Y: QEBRR3 to inbibi @t ﬁummah oéobc Hﬁ]\émplsco(ls Ucinodsr

di d ti
oat SRR G S SPGBl PV £l ByFar AR HET nssn

conpoegid i ons. Solid conpositions are nornally

formul ated i n dosage unlts and conpositions 5

brOV|d|n fron1abo t 1. to. 1000 of .the a %

i ngr edi &MtO}EFPATSE ‘haf%vcml@’fléw@ 1od 0§ FAkNg leahé egfegion in a

dOSﬁk@:@ﬁt AP riding@imidQeMBy tokQOpai@nt 2208 1ic DY Qfoive @Mbunt of a
1000 . Generally, other agents wll be present |n a
uni %OWH@% o5 phargpcepgcaly asertaple stlhifpreeh pconupdiog with (prior

cli i gk of cortREGRY bbthd Bhisipduid Bavder HR0GCIBisngt . 10
Li quid conpositions are usually in dosage unit ranges.

°Q£neralk4 the liquid conposition will be in a unit
dosage ranger siredt.of 0o ingnign is derpelesdanist @'§e pher Wavaes

ar e]kilvuﬁ‘;glnm-}i(‘\;l-gctfmf/mﬂn igerfBgh ML, 50 ng/ i, and 100
mg/ m.. ~ CGenerally, other agents will be present in a

unit range simlar to agents of that class
Another aspect of the invention 1s the method where the interferon is selected

25 from interferon alpha 2B, pegylated interferon alpha, consensus interferon, interferon

alpha 2A, and lymphoblastoid interferon tau,

Another aspect of the invention 1§ the method where the other compound
having anti-HCV activity is a cyclosporin,

30
Another aspect of the invention is the method where the cyclosporin is

cyclosporin A,

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

35 having anti-HCV activity is sclected from interlcukin 2, mterleukin 6, interleukin 12,
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used clinically. Typically, this is 1-100 ng/nL. 15
The i nvention enconpasses all conventional nodes of

L, N ation; oral and parenteral nethods <x
W‘%‘?@@ﬁ“@% Goneral Iy, the dosing regimen will EQUSH08/05S83
simlar to other agents used clinically. Typically,
the daily dose will be 1-100 ng/ kg body weight daily.
Generally, nmore conpound is required orally and | ess
parenterally. 20 The specific dosing regime, however,
wi | b chrepdeti @drantiiecccbyhealepliysinant affn tysd higelso Gndll respdiscal

whePEITRaE BB SURETTS KB B a GOt FaR hapappiosware

Thatlcliygrogbihee mampoy atacaind endis@shtidincconj uncti on wi t h,
but 25 separately from other agents useful in

treating hepatitis and HCV infection, fn t hese

¢onbi nat HBHIHEEIEHRE e REenEBRsSRmEcHPY v wg%ﬂ’é.oim gPrpeund

gi VeRihdan®-19eV a¥i QS €e@dctide hGfhibint kehcROLY MBIEREIccted from
daily in conjunction with other agents. The other
agefregrougerpiging pf {om m%“@ww,if?@{ préing REVRHS Hised

t heragﬁeﬁdgé alchynenthe, 9eeNIRGSemi NGV HegIHEY aleMBNENCY
Wi | e determ ned by a physician using sound nedi cal

j udggRsniCv W/‘Séi‘ﬁ@mei@‘éﬁ%ﬂe@ld@fﬂué@ﬁ%wﬂ@g §yithairaEnggpf an
160MPRS} £,kQAS, and nethods are listed in Table 2. 53 WO
2008/'112473 PCT/ US2008/ 055893 Tabl e 2. Brand Nane

Type of Inhibitor or Source Conpany Target QOrega |IFN

I FN-w I n [ o} ' . l.hel

o1 L 2001 LT Pira O BREHL Lo RO RSB0 e et Smpound

| ngbdvng amti-HGErptanty is cffdendotoPiabintic duciiead{$arSenmrie FEIV life

ant i vir _}pl in I Chadds Ford, PA Roferon A
PN e T RS R R
15

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

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

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

TS EE 1Y
I

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

25
The compounds of this mvention arc generally given as pharmacecutical

compositions comprised of a therapeutically cffective amount of a compound or its
pharmaceutically acceptable salt and a pharmaceutically acceptable carrier and may
contain conventional excipients. A therapeutically effective amount is that which is
30 needed to provide a meaningful patient benefit. Pharmaceutically acceptable carriers
are those conventionally known carriers having acceptable safety profiles.
Compositions encompass all common solid and liquid forms inchuding capsules,
tablets, losenges, and powders as well as liquid suspensions, syrups, clixers, and

solutions. Compositions are made using common formulation techniques, and
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LTD, Basel, Switzerland Pegasys PEGyl ated | FN-a2a F.
| of f mann-La Roche LTD, Basel, Switzerland Pegasys and

| n PEGylated IFN- F. Hof f mann-La Roche, ... <<
W@%”%&w rin LTD, Basel, Switzerland Cell Ce?)f]wmiséo@s”

F. Hoffmann | a Roche i nmunosuppressant - LTD Basel
Switzerland Wellferon |ynphoblastoid | FN

d axoSmithKline plc, ant Uxbridge, UK Human Genone

Al buferon - a al bumn I FN-a2b Sci ences Inc.,
Rocdoviviltienal MR2ipibay @udly zism)itf(lii;igamﬂ Iw'cninkp%bnts) and vehicles (such as
Phar maceyt caI Cost DN- 6556 caspase

i nhYV'HF‘t‘B‘H ‘CHUH BHaHEE 1‘1032‘?‘§°‘“I"1’fé“"“‘ ‘San Di ego, CA

| P-501 antifibrotic Indevus Pharmaceuticals Inc.

Lexi ngt afaiid Minp AR oh 8 A8 nlalVl o 1k @NiVURG ed Nfits and compout;ons
Bri sbane, CA 1InterMne Infergen A IFN al f acon-

I
Ph a[i)lﬁ«‘élé]@gtfll()éwb§ut| Infe 1000 me o thg Agtiveapgredgmgper dose are preferred.

Ph awﬁ’&&%ﬁfé@bﬁ fosdgek %H&Q?m ant i @(ﬁ‘ﬂs & 5h R, 566 b Sa*ﬂ@dooo mg.
amaceutical's Inc. New York, NY JTKR-0

Rd Rigerierly betbes rﬁ“@#p\aﬂﬂ UFobBet on § Pt TRngCToRY, 10 gga:,g&n)fthdt class
Pegagy §h:§@a‘fll SPMEQ/J) . @?b()‘ i «N’uﬁ‘i?a/ Maxi m

Phar maceutl ne nodu to? San Di ego, CA

10 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/mlL.
Generally, other agents will be present in a unit range similar to agents of that class
used clinicatly. Typically, this is I-100 mg/mL.

15
The invention encompasses all conventional modes of administration; oral

and parenteral methods are preferred. Generally, the dosing regimen will be similar
10 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.

20 The specific dosing regime, however, will be determined by a physician using sound

medical judgement.

The invention also encompasses methods where the compound is given in
combination therapy. That is, the compound can be used in conjunction with, but
25 scparately from, other agents useful in treating hepatitis and HCV infection. In these
combination mcthods, the compound will gencrally be given in a daily dose of 1-100
mg/kg body weight daily in conjunction with other agents. The other agents
generally will be given in the amounts used therapeutically. The specific dosing
regime, however, will be determined by a physician using sound medical judgement.

30
"~ Some examples of compounds suitable for compositions and methods are

listed 1n Table 2.
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Cepl ene i nmune nodul at or
CA HCV 1 gG Nabi
I nc.
73 PCT/ US2008/ 055893 Brand Name Type
Sour ce Conpany Tar

San Di ego,

G388

I nhi b

Bi opharm ceuticals Inc.,
hynosi n Bet hesda,
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%g?ceuti cal s
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Phar maceuti cal s t he,
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R boz
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Maxi m Phar mac
Cvacir
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San Mat eo,
nc Co@tbb:z Mesa,
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i mmunosuppr essant

FL 54 VRT/}USZOOS/O%S%

geneRx
Zadaxi n

MDD/ Sci d one
CA Levovirin

| MPDH
CA Viram di ne

Noco A

P

r—Prodh tg—rt
Ve BHegthazenme r

r f‘h Scehart

[a¥al

o
I IlI

Ifsﬁlgil?fé)é eu

ron /\

Dl r\llﬂh]
T | ||L| A AN ]

VeSS A, O\

t $@adesCdiainy
El\L gl h

Cor po
PEG- |

OCTTIeT T

'(Ol\l'l Schering:

lrﬂfdhﬂﬁ herapeutics

ntron PEGyI| at ed

L_Q_Lﬁ%j‘nHN Kenil \A:': ]rFlim\J

FN-al b Corporatl

NI  ScheMN-#4:Pl ough Refs&ne prepeNpiEbigy v

Cor po

ation Keni | wo

th,. NJ

o%?ehiil@ﬂmﬁ%\%’ﬁt“h,

Puyihi Ky, Ingelheim,
Germany

Summetrel

antiviral

Endo Pharmaceuticals
Holdings Inc., Chadds
Ford, PA

Roferon A

IFN-02a

¥. Hoffmann-1.a Roche
LTD, Basel, Switzerland

Pegasys

PEGylated IFN-¢2a

FF. Hoffimann-La Roche
LTD, Basel, Switzerland

Pegasys and Ribavirin

PEGylated IFN-

F. Hoffimann-La Roche

ant

a2a/ribavirin LTD, Basel, Switzerland
CellCept HCV IgG F. Hoﬂ‘mann-La' Roche
Immunosuppressant LTD, Basel, Switzerland
- Fymphoblastoid [FN- GlaxoSmithKline ple,
Weliferon

Uxbridge, UK

Albuferon - o

albumin IFN-aZb

Human Genome
Sciences Inc., Rockville,
MD

ICN Pharmaceulticals,

Levovirin ribavirin
Costa Mesa, CA
s Idun Pharmaceuticals
IDN-6556 caspase inhibitor .
P Inc., San Diego, CA
. levus Pharmaceuticals
IP-501 antifibrotic Indevus l_’h rmaceuiicals
Inc., Lexington, MA
. InterMune Inc.,
Actimmune INF-y

Brishane, CA

Infergen A

IFN alfacon-1

InterMune
Pharmaceuticals Inc.,
Brisbane, CA

ISIS 14803

antisense

{S1S Pharmaceuticals
Inc, Carlshad, CA/Elan
Phamaceuticals Inc.,
New York, NY

JTK-003

RdRp inhibitor

Japan Tobacco Inc.,
Tokyo, Japan

Pegasys and Ceplene

PEGylated IFN-a2a/
immune modulator

Maxim Pharmaceuticals
Inc., San Diego, CA

Maxim Pharmaceuiicals

Lmun osuppressant

Ceplene immune modulator :
] In¢., San Diego, CA
Nabi
N HCV 1gG . :
Civacir Biopharmaceuticals Inc.,

Boca Raton, FL
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Scheri ng- Pl ough Ri bavirin ribavirin Corporation,

Keni |

W R

Phar maceutl cal s
Ser ono,

wort h,

I nc.,
Geneva,

San Mateo, CA

I nc.,

NJ PEGyl ated | FN- Schering- Pl ough |
n/ Ribavirin a2b/ribavirin Cor por at i
NJ Sci C one Zadazi m | nmune nodul

ng? %2()08/()53893

Rebif 1FN-(3la

Switzerland 11N-(3 and EMZ701 I FN-(3
and EMZ701 Transition Therapeutics

Ontari o,

Canada Batabulin (T67) P-tubulin inhibitor Tularik

Inc.,| South San Franci $ER.0f GAiniWerd meépodi b I MPDH
i nhi bi t orB"W&4 F#Re Phar maceut j gabs (VX AT fgmpany
Canmhrfidge, MA"Vertex Pharmaceuticals |RelapreVvir NS3
serime protease Inc., Canbridge, MN |EYVH920ceukdnoin03
10) ijnhibitor Ei Lilily and Co. Inc., [l5a e@namfp)l,l s, I'N
Onmi f| drte nandufasiixin ENAENvi2biadehy henen | | RlLantation, FL
55 WD 2008/ 112473 PCT/ US2008/ 055893 E%q)ﬂﬂq]duq{{gd] ¥ee o
", llnhibitor or Source Conpany Target San Lelo CA
XTL- 6865 (XTL=002)nonoctonal—ant Uuuy
Bi ophdemat®ut i cal s Lt dMPDRehiobotr, | sr ezl{];gjﬂﬁ) 1’?(96 “NEs
Repl Iwm o VERERTe T Ribapharm inc., Costa
Viramidine Ribavirin Prodrug Mesa, CA
Ribozyime
Heptazyime ribozyme Pharmaceuticals Inc.,
Boulder, CO
Schering-Plough
Intron A IEN-¢2b Corporation,

Kenilworth, NJ

PEG-Intron

PEGylated IFN-02b

Schering-Plough
Corporation,
Kenilworth, NJ

Schering-Plough

Rebetron IEN-o.2b/ribavirin Corporation,
Kenilworth, NJ
Schering-Plough

Rihavirin ribavirin Corporation,

Kenilworth, NJ

PEGylated IFN-

Schering-Plough

PEG-Intron / Ribavirin o 2b/ribavirin Corporalion,
B Kenilworth, NJ
SciClone
Zackarim Lmmune modulator Pharmaceuticals Inc.,
San Maleo, CA
Rebif IEN-B1a Serono, Geneva,

Switzerland

IFN-[5 and EMZ701

IFN-B and EMZ701

Transition Therapeutics
Ine., Ontaric, Canada

Batabulin (T67)

B-tubulin inhibitor

Tularik Inc., South San
Francisco, CA

((VX497)

Merimepodib

IMPDH inhibitor

Vertex Pharmaceuticals
Inc,, Cambridge, MA

Telaprevir
(VX-950, 1.Y-570310)

NS3 serine protease
inhibitor

Verlex Pharmaceuticals
Inc., Cambridge, MA/
Eli Lilly and Co. Inc.,
Indianapolis, IN

Omniferon

natural IFN-a

Viragen Inc., Plantation,
FL
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I nhi bitor NM 283 NSSB Replicase Idenix / Novartis
I nhi bitor G.-59728 NSSB Replicase Gene Labs / Novartis
a1y G- 60667 NSSB Replicase Gene Labs /5 b Bcsqc

W+2m8@il%§§ 2'C MeA NSSB Replicase Glead Inhi ké}?f‘g?%%/&ssm

PSI 6130 NSSB Replicase Roche Inhibitor R1626 NSSB

Repl i case Roche 1nhibitor SCH 503034 serine protease

i nhibitor Schering Plough N M11 C clo philin

I nhibitor Novartis Suvus Methyl ene bl ue Bi oenvision

Mul tiferon Lane |astipg iybNoMnhidgeniVal entis~. Actilon
(CPGLP101 1*@%‘“]5’90ni st Col e};argdtnterferg%]-rc’ccompény
Interferon-33--1a Serpno Zadaxin | nmuprgmdul at or
Sci cl preL-aRys eznl-opyr | fibfickacerpaynds| Riaghsabdesiiclom
WO HCV I nhibitors Arfow Therapeutics Lid. ReROOL047:288
26 May 2005 27 C Met hy| nasieResica® NSSB Repl | case Mer ck
| nhi b} B6M-7%65- 9132 (AGHBA6) HCV | nhib F&F‘-“A&’hﬁolﬂp'ﬁﬂaﬁ /
G | ead DESCRIPTTON OFf REECREN . EVBODI VENTS —Unl €SS
ot her W\&e2&peci fi ed, a;;,ggbytgnilf:al LCMVS dpidaniynNewatis
fol | o g5 TNtermedl IS AN, &Xanpl eg_were acquired
usi ng| €he%¥ & | owi ng ¢ !]ngl_@lané Gene Labs / Novartis
GL-60667 NS?B R.ep licase Gene Labs / Novartis
Inhibitor
27C MeA NS:.SB. Replicase Gilead
Inhibitor
PS1 6130 NS.SB R.epllcasc Roche
Inhibitor
R1626 NSSI3 Replicase Roche
Inhibitor
SCH 503034 serine protease inhibitor | Schering Plough
NIMEI Cyclophilin Inhibitor Novartis
Suvus Methylene blue Bioenvision
Muliiferon Long lasting IFN Viragen/Valentis
Actilon (CPG10101) | TLRY agonist Coley
Interferon-f3 Interferon-f3-1a Serono
Zadaxin Immunomoduiator Sciclone
Pyrazolopyrimidine
compounds and salts
From WO- HCV Inhibitors Arrow Therapeuntics Ltd,
2005047288
26 May 2005
2'C Methyl adenosine NS.SB. Rfaphcase Merck
Inhibito
GS-9132 (ACH-806) HCV Inhibitor Achillion / Gilead

DESCRIPTION OF SPECIFIC EMBODIMENTS

Unless otherwise specified, analytical LCMS data on the following
5 intermediates and examples were acquired using the following columas and
conditions, Stop time: Gradient time + | minute; Starting conc: 0% B unless
otherwise noted; Eluent A: 5% CH:CN / 95% H,0 with 10 mM NH,OAc (for
columng A, D and E); 10 % MeOH / 90 % H,yO with 0.1% TFA (for columns B and
C); Eluent B: 95% CH:CN / 5% H,0 with 10 mM NH4OAc (for columns A, D and
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conditions. Stop tine: Gadient tine + 1 m nute;
Starting cone: 0/0 B unless otherw se noted; Fluent
29 ClLI3CN / 95% H Owith 10 mM NH4AOAe (for, . ¢ql S.
Wd:’,""’g‘/%% E): 10 % MOH / 90 % 14,0 with 0.1 %‘f@%zmﬁ‘”

colums B and C); Eluent B: 95% CH .CN/ 5% H?0O with
10 MM NH4QAc (for colums A D and 56 WO 2008/ 112473
PCT/ US2008/ 055893 E); 90 % MeCH / 10 % H20 with 0.1%
TFA (for colums B and C); Columm A: Phenonenex |I O
4. 6960 e/ 18 2% Bad uwim 0B% Phe ponanaxns® 48t €0 C3uthnxa:
50 min; Colum C._ Phenonenex 4.6 x 50 nmm C18 | op;

Col hsores e ph@h dreméym il 8; €glgmn bPlg:_ngmgncgd? 1Wuc£¢ YA mm;
= (P(h@t?ﬁ’ e RR%0mPn 4{466 %5(5391 18 8C|I ?@,'Co%unﬁ?‘l)%%cﬁﬁ'h&fc?%na%E 8
the software useJﬂ some chem cal structures have some
hy dirodén: BtromsCaniab the dhenbnbeaxmtpdi. @k 0 lnm €080 H O N Br
511-1-indo|e-6-carboxy|ic aci d, 2-brmo- 3-cycl ohexyl -,
methyl ester. Freshly recrystallized pyridinium

tri br omades aftiger yshatdfivaad dsod sbfho ohdagtal Aehréshant omel 5
per I_%), rinsed with cold AcOH and dried under high
vadl ey ¥rmredas added in portions (over 10 min.)
to a stirring solution of nethyl 3-cyclohexyl-1

H i ndol e- 6- carboxylate (60 g, 233 nmol) (prepared
usi ng procedures descri bel {9304/ 065367) in
1oCHCI 3/ THF (1:1, 1.25 L) at 20 C. The reaction solution
was stirred at 0-5 C for 2.5h, and washed with sat.

ag. NaHS8 (1 L), 1 N HC Q1 L) 20 and brine (I L).

The organic |ayer was drjie @ ) and concentr at ed.

)

The resulting red oil was @i th Et 20 and
concentrated. The resulting pirnkisolid was dissolved
into Et20 (200 m-) treated wth-hexanes (300 m -) and
partially concentrated. The sol were col | ected by
filtration and rinsed with hexanes. The nother |iquor
was concentrated to dryness and the procedure

repeat eq}l—]Tntzl?)}e?)—Lairggxylic acid, 2-bromo-3-cyclohexyl-, methyl ester.
Freshly recrystallized pyridinium tribromide (recrystallization from hot AcOH (5 mL

15 perl g), rinsed with cold AcOH and dried under high vacuum over KOH) was added
m portions (over 10 min.) to a stirring solution of methy! 3-cyclohexyl-1H-indole-6-
carboxylate {60 g, 233 mmol) (prepared using procedures describe in
WO2004/065367) in CHCL/THE (1:1, 1.25 L) at 20 C. The reaction solution was
stirred at (-5 °C for 2.5h, and washed with sat. ag. NaHSO, (1 L), 1 N HCI{1 L)

20 and brine (1 1.). The organic tayer was dried (MgSOy) and concentrated. The
resulting red oil was diluted with Et;O and concentrated. The resulting pink solid
was dissolved into Et;O (200 mL) treated with hexanes (300 mL) and partially
concentrated. The selids were collected by filtration and rinsed with hexanes. The
mother liquor was concentrated to dryness and the procedure repeated. The solids

25  were combined to yicld 1H-indole-6-carboxylic acid, 2-bromo-3-cyclohexyl-, methyl
ester (64 g, 190 mmol, 82%) as a fluffy pink solid, which was used without further
purification, THNMR (300 MHz, CDCl) 6 8.47 (brs, 1H), 803 (d, } = 1.4 Hz, 1H),
774 (dd, J = 1.4, 8.8 Hz, 1H}, 7.69 (d, ] = 8.8 Hz, 1H), 3.92 (s, 3H), 2.82 (tt, ] = 3.7,
11.7 Hz, 1H), 1.98 - 1.72 (m, 7H), 1.50 - 1.27 (m, 3H). 13CNMR (75 MHz, CDCI3)
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25 were conbined to yield I Hindol e-6-carboxylic acid,
2- brono- 3-cycl ohexyl -, nethyl ester (64 g, 190 mmol,

9 fluffy pink solid, which was used w 558
W‘fﬁ’r@’ﬁgﬁ”apurification. | HNVR (300 Mz, coc1%é129$§2.b?18$0”8)3
(hr s, IH, 8.03 (d, J =1.4 Hz, 1H), 7.74 (dd, J =
1.4, 8.8 Hz, 1H), 7.69 (d, J =8.8 Hz, | H, 3.92 (s,
311), 2.82 (tt, J =3.7, 11.7 Hz, 111), 1.98 - 1.72
(m 711), 1.50 - 1.27 (m 3H). 13CNMR (75 MHz, CDC13)

57 ¥Os20085651 2478 1PCT/1082008/05589312.68, 1168, 23.1,B39, 6.2(2),

130%’?0@%%&&%&\%%—;}1/@@% 8\42@ %C%%L]é% %ﬁp%o&%ﬁp Q‘Kﬂ-ifmfls

retofabiioly. 3. 34 mn, colum A 4 mnute gradient. 5
Intermediate 2 0 H HO N Br | H 1 ndol e- 6- car boxylic
acid, 2-brono-3-cycl ohexyl-. A solution of nethyl 10
2-bro no- 3-cycl ohexyl - | H iipdeh&iidf: £ar boxyl ate (20 g
60 mol) and LiCOH (3.8 g, 160 nvnol) in McOH THF/ H?0
(1:1:1, 300 m-) was heated at 90 C for 2h. The
reaction m xture was cooleg in an ice/H70 bath,
neutralized with 1M HC (-160 nL)i di | ut ed MAth H20
(250 m.) and stirred foHO h .
were collected by filtrati or#Fr5e with 1120 and
dried to yield I Hindol e-6-carboxyli
15 cycl ohexyl - (quant.) which wa >
purification. An alternative procedure that can by
used to provide 1H i ndol e- 6-carboxylic acid,

2- brono- 3-cycl ohexyl - is described below. 20 A

sol uti ong@find@E- hé@arboxyhc acul 2-bromo-3-cyclohexyl-. A solution of methyl
2- brono- 3-cycl oh exrl-lk# oIe 6- carboxylat

1@4927\3%119 3 gw‘dol]_qx@ Hiplg! C((Q@“ xgrkcmf@@ Tﬁ%nj]o?ﬁnd i 10119('3 dg,
'VbO'r%OT Flh2OMebi T dr/Ho81 b, sovasL heatireted@bt %etilfbw 1f cmm

. The reaction m xture was cooled in an jce/ H2
t o reagtio migkt W Gopled it IRC/HNP Pt nevgg et e%a%waqe ml)

such;j@ed @IEI@HEQSQSOEW&%U At ol 1fat ilnqtlc F‘a?%@f?)ﬁgtc%@: collected by
diluted wt and stirred e warnmn

anbfi éwtiOi}ZB““lCé’ﬁﬁ’éﬂ?él ﬁ}déiHCQ'WeYl?iﬁ ébirlpiiql%éésl bierlig acid, 2- bromo-3-
1§ol k%%iﬁgy ua; twrﬁ"cth'\xpdn u(dcl%ﬁg)uWuhhel ?ugﬁ&ﬂgn dried to

yi el H sol vate of ol e- 6- car boxylic
acid, 2- bronn 3-

An alternative procedure that can by used to provide 1H-indole-6-carboxylic

acid, 2-bromo-3-cyclohexyl- is described below

20 A solution of methyl 2-bromo-3-cyclohegyl-1H-indole-6-carboxylate (117 g,
349 mmol) and LiOH.H,0 (26.4 g, 629 mmol) in MeOH/THF/H20 (1:1:1, 1.8 L)
was heated at reflux for 3h. The reaction mixture was cooled in an ice/H20 bath to
~2 °C, neutralized with 1M HCI (~650 mL) (added at such a rate that temperature did
not exceed 5 °C), diluted with H20 (1 L) and stirred while warming to ambient

25  temperature. The precipitates were collected by filtration rinsed with HyO and dried
to yield the mono THF solvate of 1H-indole-6-carboxylic acid, 2-bromo-3-
cyclohexyl- (135.5 g, 345 mmol, 99%) as a yellow solid, which was used without
further purification, THNMR (300 MHz, CDCl3) 6 11.01 (brs, 1H), 8.77 (s, 1H),
.07(d,}=1.5Hz, 1H), 7.82(dd, ] = 1.5, 8.8 Hz, 1H), 7.72 (d, ] = 8.8 Hz, 111}, 3.84
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cycl ohexyl - (135.5 g, 345 mmol, 99% as a yell ow
solid, which was used wi thout further purification.
N 00 M1z, CDCI3) 6 11.01 (br s, IH), 8. 77 (s, .

W‘ﬁkw g§07 (d, J = 1.5 Hz, 111), 7.82 (dd, J"gTi‘.JS%‘,"iﬁf"s-"’“”

8.8 Hz, IH), 7.72 (d, J =8.8 Hz, | H, 3.84 58 WO

2008/ 112473 PCT/ US2008/ 055893 - 3. 74 (m 4H), 2.89

(m IH, 1.98 - 1.72 (m 11H), 1.50 - 1.24 (m 3H).

13CNVR (75 MHz, CDCI3) S 172.7, 135.5, 130.7, 122.3,

120. 91?420;1;1 4118 8, 18y 3. 9311417zl(m 161?) 968) .1 2371110314) 13CNMR

32.2(2), 270&2) 26.1, 5(2). LCMS: mfc 320 (M H)-

r et (75iMiez £033) W R,7, 3. urﬁ%OA 122 3 HUA(8), gHadiléhs. 118.1,

I nt

PERAL T G et i R e R

j (dinmetdHyhar ﬁo)11$113¢ frotghtl - . 1, 1' - Car bonyl di i m dazol e

1.17 g, 7.2 mol) was added to a stirred solution of
2- br onp- 3- cycl ohexyl -1 Hi ndol e- 6- carboxylic acid

(2.03 g, 6.3 mol) in THEI{t&netiptedt 22 C. The

evol ution of CO2 was instantaneous and when it sl owed
the solution was heated at 50C for | hr and then
cooled to 22C. 15 N, N-Di h Isulfamde(0.94 g, 7.56
mol ) was added fol | owe Wi se addition of

a sol ution of DBU(lHSQ: iga THE (4 ).
Stirring was contlnuedcfor 24 .~The m xture was
partitioned between ethyl acetate dilute HCI. The
ethyl acetate |ayer was washed wt
brine and dried over Na, SO4. The
concentrated to dryness to |eave the title product as
a 20 pale yellow friable foam (2.0 g, 74 % >90 %
Ipurity 11ebtdohag- e@*bbxromleromd B-cydiNRx (1390 VHz,

qug)hg?hﬁﬁﬁﬁg} giligl%i]—l 1) aggld%mkgaég‘lﬁilglﬂ ;5% %saaagmwas

8&(1412(,1 ol i cdHegiutlonkdf 27).1 ido- Qdydoliﬁxgl 8 itdple-GedhoxyFe 8d

aI t(e2 Ol%a"f P %éﬂl’ﬂél% ﬁ] ICP g) m dé %% gpé %vo W(}léf)}foq de\tdntdllemh

1- lanidngdeh ﬁ-sﬁm&&ﬁibﬁ)@ﬁﬂbﬂ@m Reated at 50°C for 1 hr and thcn Coolul to 22°C.
cl oh di pet hyl. am no | f ony
1.% fg:])\i gé}}g[lﬁyé? m e (O 96& & 7.50 mm)(/)]) was ¢ dd(?cdlfloi owcd by tu, dl opwise
addition of a solution of DBU (1.34 g 8.8 mmol} in THF (4 mL). Stirring was

continued for 24 hr. The mixture was partitioned between ethyl acetate and dilute
HCL The cthyl acetate layer was washed with water followed by brine and dried
over NapSO,. The extract was concentrated to dryness to leave the title product as a

20 pale yellow friabic foam, (2.0 g, 74 %, =90 % purity , estimated from NMR). 'H
NMR (300 MHz, DMSO-D6) 6 ppm 1.28 - 1.49 (m, 3 H) 1.59 - 2.04 {(m, 7H) 2.74 -
2.82(m, I H)2.88 (s, 6 H)7.57 (dd, J=8.42, 1.46 Hz, 1 H) 7.74 (d, /=8.78 Hz, 1 H)
791 (s, FHY 1171 (s, 1 H) 12.08 (s, 1 H).

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

brome-3-cyclohexyl-N-[(dimcthylamino)sulfonyi]- is described below.

Toa 1 L four necked round bottom flask equipped with a mechanical stirrer, a

temperature controller, a N2 inlet, and a condenser, under N2, was added 2-bromo-3-
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To a | L four necked round bottom flask equi pped wth
a nechanical stirrer, a tenperature controller, a N2

j nd a condenser, under N2, was added
« /US 055893
w28 5 00 2008 112473 PCTT Us2008) 055agk IS 0BSS

cycl ohexyl - I Hi ndol e- 6-carboxylic acid (102.0 g, 0.259
mol) and dry THE (300 nlL). After stirring for 10 m n,

CDI (50.3 g, 0.31 nol) was added portion w se. The
reaction mxture was then heated to 50 oC for 2 h.

Af t eycldeeyl Mg irkiole30caoSxy I, Mid d nmgmdzfammsmu cﬁ p'rﬁélﬁi(a@ mL).

by 8Tt of e TR LAt BoSES RS baPa Pk LR

OVGEeaatlcﬂﬁﬁixQdc ohs thhlmﬂiheo B(E@a;fm an. Afiex tauliag wak) dd)env-

\S;talc E]%’acnggne [r%téxu f Slré«glz&]@tl \Xél 8 ga€ %g% g%}? a é{ \?%Dé)\éﬁﬁl i(f&&owcd by

and addithHEID KD (54. 1. 20, 392 mIih@rop Fxganiver d gyl of WAST hc reaction
separ.at ed and t he aqueous Ia er was extractgd Wi th

Et QN IPIS0 15 SUTHERT Ticighf] he M CoPlyai s Faeies g and the
Was t@@u&‘%hp@ﬁﬁ&ﬁd bdeweedBioarRdngn nedcoyern, MyHhe oTéhﬂlc]l@yel

solution was filtered and concentrated in vacuo
gi vera frpagiedgad preaairers legerps oxtgppted withdtdpg &%)Oﬁldd dét
vas  sHsiRandeshid Ay &l GAG WARQ Wl bRt )(ﬁ@ L?ﬁ%d FRALDE MeSO4. The

suspensi on ~was added heptane (2 L wy. The
19 es aoltlingrasBised shdpongergratdiip pasgo éh%j\’%@é Fade tn@ducm( de.0 g).

't ‘?’?éc:ﬁlh@ﬂoﬁuéfﬂﬁgﬁg%115&?;11]: ébh@uo% ga‘{"@éo&”ﬁéﬁfés gmm

anou ouse vacuumair drie
f or w2s gdlgd hepTime (bﬂ@dmty Was rasolihestpabsias vas witadend epdlel to

15 339 14, NMR 0. :

ry, O30 oy o By PR D 300 Yl g iR g

Hz, ahdH)qus@y@hur(sir d6k) for 2.d7B- Zh@Brofingt Wakipqlletie® &s 2w sold
in, 8H) ,0.0,1.39-.1. 5 oy 1 9. e 7.

e b 50y Qe e s R N ST W il

1l+ mﬁqdﬂ]@']% zczaﬁl’fuo»(zam den), 3.01 (s, 6H), 2.73-2.95 (m, 1H), 1.81-2.05 (m, 8H),

cl ohexy t am no) sul fonyl ] - 2-

(2 ﬁ&?ﬁfw(ﬁl H&iﬁ%ﬂ@% 5:. A nmixture of the

2- Br onp- 3- cyclohexyl N 25 _

[ (di met hyl am no) sul fonyl ]-1H i ndol e- 6- car boxam de

(4.28g, 0.0,1 nol), 4- netHB%y““@“?%rnylphenyl bor oni ¢
>acid (2.7g, 0.015 nol), 2-dicyclohexyl phosphino-2',6"-

\\"/

e O Do

1H-Indole-6-carboxamide, 3-cyclohexyl-N-j(dimethylamino)sulfonyl]-2-
(2-formyl-4-methoxyphenyl)-. A mixture of the 2-Bromo-3-cyclohexyl- N-

25 {{(dimethylamino)sulfonyl]-1 H-indole-6-carboxamide (4.28g, 0.01 mol), 4-methoxy-
2-formylphenyl boronic acid (2.7g, 0.015 mo}), 2-dicyclohexylphosphine-2°,67-
dimethoxy-biphenyl (41 mg, 0.0001 mol), palladium acctate (11.2 mg), and finely
ground potassium carbonate (4.24g, 0.02 mol) in toluene (30 mL) was stirred under

reflux and under nitrogen for 30 min, at which time LC/MS analysis showed the
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di met hoxy- bi phenyl (41 nmg, 0.0001 nol), palladium
acetate (11.2 mly), and finely ground potassium

C e (4.24g, 0.02 nol) in toluene (30 cx
Wos%%{”?”ﬁgg’hunder reflux and under nitrogen foﬁéﬁﬁ?ﬁ??mmsw

at which time LG/ MS anal ysis showed the 60 WO

2008/ 112473 PCT/ 1JS2008/ 055893 reaction to be

conplete. The reaction m xture was then diluted with

ethyl acetate and water, and then acidified with an

exaessioffo #hidotipRtd, Gk realtiéh @ixhird wacatadiRuddayiarciagcetate and
t hen coll ect ed. and washed w t]h dilute HCl, water and
br i Waer, 4 t}écn(ﬁctj idvVIBgn srsShot dilvee lllq,ller{haﬁhé]dxcetate layer was
( nagaesisdtedhatedd with ies adi and: caNGeR! mat 8alio sdiis
a gum The 5 gumwas diluted with hexanes (25 m ) and

et hys theehist éﬂifézﬂs*lmylllf‘daﬁdﬁlf%@ Wi LPIFF RIS eieidepd The
o OFUU%QWI;JJ dlﬁﬁcdzﬁ?rﬁ; h@k‘lﬂu@@Sm{]?ﬁdtcﬂ{wd&r&% (@5 9@“}'%](] Y}@?mxlutc

transformed into a rlg ye granul ar solid
g) Wik sE edveps 2¢iBied 241 ¢ é@mgy.vlwlt tﬁ@{mhc pipdn¢ayas transformed inte a

pu rﬂl Tgth\In erb;i dl]:l.ll " é{h(ﬁh %%5 %Fch s REQGSG g&fy%v Jh%{st fhifer

prepar at i on of ndol“é- 6- car boxam d
cy ciuohiestyoh- N- [ (dl met hyl ami no) sul f onyl ] - 2 (2 fornyl -4-m
et hoxyphenyl)- is provided below To a slurried
sol ution of
102- br om)-fe} aigolaorgxyded Me[[¢rdhamtimydtamion o) sudof ofrydrpexatdie, 3-

L?E};&l{: hcx ?~§[\?glp} V%Hlé“%)%ug 1})%%2 gg‘)&‘m!‘%mj@oéypé’cnyﬁsif provided
rrmjic)ovand Licdl (13.3 g, 315 mml) in EtOH tol uene

(1:1, 1 L) was added a solution of Na2CO3 (40.1 g,

379 mol) in water (380 nL). The reaction m xture was
stirred TG shirfed @ndioh ben-bRU(PREZ]shelll IN ﬁdgaactiilg,@a:ﬂno)sulfonyl]

s adde act on s Iut|
]{I]Vi ‘H‘*%’F%%‘&@W%ﬁ%“ﬁgét ég(e%&“o 04‘{*3C %SHBW%W”B%P‘M@“)”
gol Q. egwnu @hﬁman%f ben(copd, ecﬂs hﬁmdl‘ﬁ i T Td)l&/idl@@)@t(l Nl MRASas
iluted with Et

1 ,..washed
car®ed 1 3PP R N G@Qjaﬁ ng(‘?i’m‘elp ”‘L‘)’d‘%irfélﬁodi“F% el esggtion
ML) mixtfé W8tk 10 68 and frich i’@(ﬂ’@ﬂfﬂ)ﬁr@ﬂl kY %ﬂ@@)ﬂﬁﬂh@ﬁ) eds adtil@ The

residual solids were stirred with Et2 m.) for
1 1)10%1@11 é‘a}”l“é’c"t’aéd]ublipdf"fllht*F%‘f&%ﬁn({ ]@d&pﬂé} H) "C (internal monttoring)

20L1- e} J‘Q}@Lu?d‘ tﬁél?@foﬁ@@ém &8¢ redction was diluted with LiOAc {1 L) an(l
cycl ohex [ (di met hyl am no) sul fonyl]-2-(2-fo - 4-

et H@&J}bﬂ%é@]wf )--weghial @gglulysvigogN pepspus HFlog | smbbiy@(ﬂmﬂ 22
pov@?cﬁ((wlﬁgm_lzmé c&*%ﬁ%o‘ﬁ%&nh Ol f]l;’cr&:h@ﬁdl EU'F);( L tN'cﬁ::a:hhf(?Ln\?\flill I 120

| H) (060G mE5 frd h agd eoligetad P-}Zﬁ“ldt[(llﬂ_t)) yie ch(Idm j):]ig() -garboxamide, 3-
B e R T,
23, 86)9(1“31}10138—])%) B.3232llew 3@@@1‘(\&11@%1 \h]_ziﬁl)u;‘,cd without further purification.
JTHNMR (300 MHz, d6-DMSO) & 11.66 (s, 1H), 8.17 (s, I1H), 7.75 (d, ] = 8.4 Hz,
1H), 7.74 (d, J = 8.4 Hz, 1H), 7.59 (dd, ] == 1.4, 8.4 Hz, 1H), 7.23 - 7.16 (m, 2H), 7.08
(dd, J==2.6,8.4 Hz, IH), 6.54 (d,] = 88 Hz, 1), 3.86 (s, 3H), 3.22 - 3.08 (m, 1H),
2.91 (s, 6H), 2.00 - 1.74 (m, 74), 1.60 - 1.38 (m, 3H). 13CNMR (75 MHz, CDCi3) &
30 1657, 158.8,147.2, 130.1, 1343, 132.0, 123.4,122.0, 119.2, 118.2, 114.8, 112.3,
110.4, 109.8, 79.6,45.9, 37.2(2), 34.7,32.0(2), 25.9(2), 24.9. LCMS: m/e 482 (M-

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

61



2 91 (s, 6H, 2.00 - 1.74 (m 711), 1.60 - 1.38 (m
13CNWR (75 MHz, CDC13) S 30 165.7, 158.8, 147.2,

4.3, 132.0, 123.4, 122.0, 119.2, 118 e
Wﬁg{’%‘”ﬁ 110. 4, 109.8, 79.6. 45.9, 37. 2?%’,”82008’"””8)3
34.7, 32. 0(2) 25.9(2), 24.9. LCVMB: nme 482 (M H)-,
ret tine 2.56 mn, colum A 4 mnute gradient. 61 WO
2008/ 112473 PCT/ US2008/ 055893 Internediate 5 O_Et O
Op* S HICN.HNHCO®& 5
6H | soi ndol ol 2, 1- a] i ndol e-18tccacdxoxam de,

11- cycl ohexyl -
(((limethylam no)sul fonyl]-6-ethoxy-8-nethoxy-. To a 5

L four necked round botton1f|ask(§quipped with a
tenperature controller, aocondenser a N2 inlet and a
mechani cal stirrer, mﬁ§¢ jar ged t-Ohyene (900 nmi), EtOH
(900 nl), 2-bronp-Bc-y 'S*N N
cycl ohexyl - N- (N, N- dj U‘et hyl st
xam de (90 g, 0.21 nDI) 10
2-fornyl - 4- met hoxyphenyl boroni c d (49.2 g, 0.273
nol) and LiCl (22.1 g, 0.525 . The resulting
solution was bubbled with N2 for 15 minx. A solution
of Na7CO, (66.8 g, 0.63 no]) in H2O (675 m-) was
added andﬂt]htﬁntl(ﬂa[atli-a]mdﬁie)ﬁ—wmomﬁde,h[llttlpl:l&ldexwuNh N2

for ot Pd( PPh3) 7. Voo 6.3

Pl O A P S R R RS

for baﬁ)nhﬂaxk/k"qtl@bcm@ﬂl A i&@]pbt@iu&ﬁco@lo 1Bersdodlidnedy, A82 QﬁctlandNa
(1.5 Lt$mas added sl he resultlng n xt

vvas “tCF’éﬁ‘fﬁ Pied V‘t“bC]éf“%?dLOi“@@é%’oaﬂ%} VP8 “ﬂa)n%rblomo -3-
ext agbirdy WA, Nﬂl@@@lyl@ﬁlf%&ﬂﬁl }L)juiozmeca%mqim@@mg 9anintol),

extracts were

Iy sexor ‘WH“t‘é?ﬂé‘H‘yah‘dWE’@W@é‘rﬁﬂdéf‘%él &4 %')Va%]béﬁdtld%@@é 29 0.525

ﬁel Q. 3QkL ki kG MBS bhbiM @ied, W t B R QY0AE R 0P
exan

3- cx’/\@PQf&éﬁ% l\péN‘“NDGIFHéPWIS)SUDf%lﬂWCﬂ -apd the rgasHpnpixgure was

20 'EEEMMW]Q% hadubd { RAQLE): ﬁd@?ﬁ 5;0(&@@, 48 Qﬁﬁ@l?wgg adled #hd
yel l ow solid. HPLC purity, uid

f r ofetrpRS e MEvia pas Aealgslgo 8@)rﬁ:ém29 at édiey WOV&@E&P& *Fhiesolution
15 of I NHCE(1.5 1) was added slowly. The resulting mixture was transferred toa 6 LL

OMe
-1 ndol e- 6-car bo

separatory funnel and extracted with EtOAc (2 X 1.5 L). The combined crganic
extracts were washed with brine (2 L), dried over MgS04, filtered and concentrated
in vacuo to give a yellow solid, which was triturated with 20% EtOAc¢ in hexane (450
mL, 50 °C to 0 °C) to give 3-cyclohexyl-N-(N,N-dimethylsulfamoyl)-2-(2-formyl-4-

20 methoxyphenyl)-1H-indole-6-carboxamide{(5.9 g) as a yellow solid. HPLC purity,
98%.

The mother liquid from the trituration was concentrated in vacuo. The
residue was refluxed with EtOI (50 mL) for 3 h, The solution was then cooled to
25 0°C. The precipitates were filtered and washed with cooled TBME (5 °C) (20 mL).
The filter cake was house vacuum air dried to give a further quantity of the title
compound as a white solid (16,0 g). HPLC purity, 99%. '"H NMR (CDCI3, 300 MHz)
S 8.75 (s, 1H), 7.96 (s, 1H), 7.73 (d, J= 8.4 Hz, 11), 7.67 (d, /= 8.4 Hz, IH), 7.45
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resi due was refluxed with EtOH (50 ml-) for 3 h. The
solution was then cooled to 25 0 T. The precipitates
were filtered and washed with cooled TBVE (5 20
‘”Oﬁvwﬁ“%ﬁ@ filter cake was house vacuum air dry&%n&gmmwsym3

give a further quantity of the title conpound as a
white solid (16.0 g). HPLC purity, 99% 'H NWR (CDCl 3,
300 MHz) S 8.75 (s, | FD, 7.96 (s, 114), 7.73 (d, J =
8.4 Hz, 111), 7.67 (d, J 8.4 Hz, | H), 7.45 62 WD
200@6 1112141313(PC¢/H9821@P8£)0@58&32 2 Hgdmﬂ() R @1441 aﬂd aihd 4 2 Hz,

andn@ (’23% 1), p&@ (% 35d ’3(0§> (b,|6Hi;|)2 9213 8%(1‘(1331 )3H§< 1@%@5 7}1)
(s, 1@)")42 8n933f)3} é@(t(m’i?}’lrzlm). %1/§§r23(1v931~1gm 7 H,
1.40-1.4 J =7.1 H, 3H). mz 512
(M+m+ SIMemmMMeGO()OHGﬂ SS N HH3IC H
H yC | Hi ndol e- 6-car 98
3-cycl ohexyl -N-]((1i net hy an1n6)su|fony|] 2-
(2-fornyl -4-nmet hoxyp erP
1-cyc|ohexy|-N—(hl£{ 3
et hoxy- 8- met hoxy B Wso nd
de was dissolved i BCTI-1F .
was added a sol ution of 300 nL). The m xture
was vigorously stirred under rt for 16 h. The
resulting suspension was filtered and washed with
cooled TBME (2 X 30 nL) the filer cake was vacuum air

Jel T ow S5FingoR Bt S Gebh i RREC TR iihaf ey 2
|szoz 6r [ﬂym ﬁEth@Syplﬂeiljll)~ 18 cﬂzﬁolﬁ(&yl NHN,N Hm?cﬁh)(ldl,iﬂm?y]ﬁ()

Octiiong - cl }%3') Gls—g]slozﬁl bd]c ]:%)lcg;';!z)ﬂ)e?m@g? ("gfd% 5501 Mcdgmglll“

anCt?infL)HZo lha-ﬂéll)uenﬁwﬁ@uﬂdd a sdFatiBn 6f HR,HA1 (B)0 mB). 8B (nSixture
3H), 3.14-3 18

71- \f[z)t. w%_m%ylsng d IIIHL!_%;DM tt% Zl()ElSth axq_lpblg_sus%mo% \,v(a[nf'ltcmd
| nt g Redh@tEhoRicPVBM IO BBLD). the filer cake was vacuum air dried

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

15 (DMSO-d6, 300 MHz) 8 11.65 (s, 1H), 8.16 (s, IH), 7.76 (4, J = 5.9 Hz, 1H), 7.73
(d, /=509 Hz, 1)}, 7.58 (dd, /= 8.5 and 1.5 Hz, 1H), 7.17-7.20 (m, 2H1), 7.08 (dd, /
=85and 1.4 Hz, 1H), 6.55(d, /= 8.6 Hz, 1H), 3.86 (s, 3H), 3.14-2.18 {m, 1H), 2.91
(s, 6H), 1.75-1.99 (m, 7H), 1.48-1.60 {m, 3H); m/z 484 (M + H)+.

-6 10
/ W@-S-carboxam

20 Intermediate 7
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\VJER%H%% [2 1-a] [ 2] benzazepi ne- 6- car boxylic PCT/US2008/055893
cycl ohexyl -10

[[](di met hyl am no) sul f onyl ] am no] car bonyl | - 3anet hoxy-,
nmet hyl ester. A mxture of the

3-cycl ohexyl - N- (N, N- di et hyl sul f amoyl ) - 2- (2-f or nyl - 4-
nmet hoxyphenyl ) -1 H i ndol e- 6- car boxam de (4.8g, 0.01

nol ), rretfﬂyilmlaoﬂ,l(-ﬁﬂi[mﬂmzey;phqsmbﬁgwn)camﬂyi’a@elo&]@;\ﬂ-lg

0.0 I d.cesium arbo at.e

N A S T DR

t enﬁﬁﬂaieuffalcgf cyﬁﬁ)éae)]gl Ng@EN -diin¥h R 8NRS1) U EehI-At O

i ce- ter an acl. di W t O pr |p|tate
t he™¢ Péﬂ@mbWbéédeﬂqﬁémgﬂﬁpﬂxﬂégéébyqéekéﬂm“§§|ed and
£l a&hm@mbggmqmb@gb@wd@rae SBlsF02 Mﬂ,@&) cddﬁshﬂgl@ndt@tmg, 0.02

acetate an I'ene_ chl or| de (1 solutio
cont®ilrp Ay 2ot aveeftiitcdé%lu Qb Pbdrmgléhiébta@lﬂ@fl f“é‘-i'cctqf §hsC. The

wer %nﬁﬁfmbﬁ%@u;%@ %t@]‘é@gﬂ{té%%jdéi&lﬁ&f mﬁ gndtmd lotph&ipitate the
compound as a ga low solid (3.9 71 % |d

).
VB: cBigepiofpct, T Mldeﬂdt epllvated. doied eléaﬂrhb Chl@md&oﬁ@viml on Si0,
pr egﬁr@@} G dgfet%/'l"édcﬁ‘fjcoing[n?m gylcnc ¢ 11011(10 (3 log/soluilon Contammc 2%

a] [ 2] bénzazepi né- 6 carboxyli'c acid cl ohexyl -
195 d(,(,tlc, acid. Homogeneous fractions were combined and evaporated to affmd the title

B T

ester rovi
cyclohexyl N-[(d|nethylanino)sulfonyl] 6- hydr oxy- 8-

11 -
e oy Sl AR L b PR SyonEmear o
2- { di[2dbtivapopyphiosphayid s)cat:ngAcaﬁ@w@ﬁemg 261 rmol)

%ea{ umiq]r yg?j{"}%g)gblg‘({nﬁﬁfrgl nﬁfccuggtm% Lfﬁ% 1ox%\dn et 1{/1 cstcl 1§ )1 e

nmet bylbw2- (di met hoxyphosphcryl )acrylate (15 g, 65
nunol ) and cesium carbonate (21.2 g, 65 mmol) were
added and the reaction was heated at 60 C overnight

t hen andacgomliedottia cfyt:lohc'EdS}BNS{(d1ﬁ1l§tih§algmlhﬁﬁﬁ§tfb1@m-(Sﬂlj}ﬁrbb[ye&

ot R ettt T Cane i b R ot S pige 130

2pr e@infil}, atc8S 1 DedificGokHasdHad ybéfca yamlct(@ca;, lzennnﬂ)lmec@mhi @sbondm
were triturated with FEt20 §

met AYI® 87440 MREBIHPYIFEE] po B’éh%%ﬁ b C&béfﬁﬂ%%”ﬁ‘éh

aci tddilidnal methyl 2- (dlmcthoxyphosphoryl)ac:yidtc (15 g, 65 mmol) and cesium
cycl ohexyl -10-T[[( |nethylan1no)sulfony ]an1no car bony

1]- s«ilhﬁtdffd%w g, %ﬁémﬁvl) wegstddpd prghoregction pzs fd at 68%
as gyyRharesRlicdohioGh MRS MSE deadidNaMtur Wid NRked with 1,0
25 (1 L), slowly neutralized with IN aqueous HCI (800 mL), stirred 3h, and then the
precipitates were collected by filtration. The solids were triturated with Et20 (800
ml} and dried to yield methyl 7H-indolo[2,1-a]}[2|benzazepine-G-carboxylic acid, 13-
cyclohexyl-10-{{[(dimethylamino)sulfonyl]aminojcarbonyl]-3-methoxy-, methyl
ester (70,2 g, 127 mmol, 98%) as a yellow solid which was used without further
30 purification. THNMR (300 MHz, CDCI3) 6 8.67 (s, 1H), 8.09 (s, 1H), 7.86 (d, ] =
8.4 Hz, 1H), 7.80 (s, 1H), 7.50 (d, J = 8.4 Hz, 1H), 7.42 (d, } = 88 Hz, [H), 7.08 (dd,
J=26,88Hz, 1H),6.98 (d, J =2.6 Hz, 1H), 575 - 5.51 {m, 1H), 4.29 - 4.01 (m,
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30 purification. 1 HNVR (300 MHz, CDC13) S 8.67 (s,
111), 8.09 (s, 111), 7.86 (d, J 8.4 Hz, | H), 7.80 (s,
0 (d, J=84H, 1H, 7.42 (d, J -
Wolﬂ’i’flzaigos (dd, J =2.6, 8.8 Hz, | H), 6. 98%83’6%‘“’8""’893
2.6 Hz, | H), 5.75 - 5.51 (m 111), 4.29 - 4.01 (m 64
WD 2008/ 112473 PCT/ 52008/ 055893 | H), 3.89 (s, 311),

3.82 (s, 3H), 3.05 (s, 6H), 2.87 - 2273 (m | H, 2.11
- 112 (m 10H). LCMs: me 550 (MH)-, ret tine 3.21
m niH)colganm 3A), ¥ mH)e3.gfF adéient .87 nrermediat.e1 81.15(0,

W 0 NS % oH, ./ Ove | . :
q/ciog\ar 8%% MHg) dF&!"Ii-a 4 D] BenZupSplamg- A4 oy eadiaky
lic acid, 8-

cyclohexyl 5- [[[(d|nethylan1no)sulfonyl]an1no]carbonyl
1-1,]12b-di hydro-11 10 net Hé®ycdiawst hyl ester, (+/-)-
PMSO (5 nlL) was added to a mixture of

tri met hyl sul f oxoni um i odi de (199 W%W 0.906 mmol ) and
NaH (38 ng in 60%oil dispersi 9 953 mol) in a
round- bottoned flask. The react|o,‘n1xture was stirred
at rt for 0.5 hr. @
7H | ndol of 2, I-a][ZLpéﬁg.
| 3-cycl ohexyl -1 0- OH
[[[(d|nethylan1no)su|fony| am
-, nmethyl ester (125 ng, 15 O.
and the reaction mxture was st ed at rt. for 3 hr.
and then at 50C for a further r. The reaction was
then quenched with water and acidified with I N HCl
solution, The crude product then precipitated as a

l'i ght y&ﬂcwolﬁéh'ﬂ@“%ﬂlcﬁiz\l'i%i@”efélﬂlﬂééf‘@g‘l)wﬂquvlﬂfr%tﬂf dn
andcy@l'oﬁex@f-‘%qﬂ(dl&l@l@laﬁgno)g&%ﬂ'l]%hmo ca@bcﬂ%l}olf 126t 8thPdro- iﬁ—

rial 'was then puri to afford

Ny tmelhwrrpa el eiger dﬂ-i’-gﬁMSib()gyéH Vo 44 ldi tel 2 (ixi@rered) . VS
nd 4y 1%@@%@&)&0115% 1@5“133 9@9 H ’nﬁ gg@ mﬁ%@) mé@aﬂi'?"% @IM@ 11( ?2(% o1l

11. cBagch)m]QO ?75)3 mm@i)(mzd ((mld Qotﬁq)mcd d@lg T 3 1c@t1@1@3m|+;|9tu;3 V@ stirred

(s, : J, , 0. 4 vl-10-
1 gdé;il 1%40 8%1“}?@(’3&16’1% ] Oagéﬁsc%gdzg%nc(g ’cgé ﬁ)'hzc%leggl 3(%1:0loh<,xyl 10
J= ﬂs[((ﬁ@ctﬂqlzfanml_of&@lfmm)l JapnReattebny ] SUB 1O x Hz, m@n3 6derd) 25 mg,

155 : 5(9227 mmol) was then added and the reaction mixture was stirred at ri. for 3 hr., and

hoxyl i ¢ aci d,

FonyIME - 3- (met hoxy)
nmol ) was then added

then at 50°C for a further 3 hr. The reaction was then quenched with water and
acidificd with IN HCI solution. The crude product then precipitated as a light yellow
solid which was collected by filtration and air dried, (106 mg, 83% yicld). 6 mg of
this material was then purified by Prep. HPLC to afford the title compound as a light

20 yellow solid (1.8 mg). MS m/z 566(MH "), Retention time: 3.850 min. 1H NMR (500
MHz, McOD) & ppm .28 (m, 0.36 H) 1.19 -2.20 (m, 11.64 H) 2.70 - 3.02 (m, 2 H)
3.03 (s, 2.16 H)Y3.05 (s, 3.84 1) 3.49 (d, ]=15.26 Hx, 0.64 H) 3.54 (s, 1.92 H) 3.83 (s,
1LOBH)3.91 (s, 3 H)4.08 (d, J=15.26 Hz, 0.30 H) 5.29 (d, }=15.26 Hz, 0.36 H) 5.50
(d, J=14.95 Hz, 0.64 1) 6.98 - 7.06 (m, | H) 7.16 (d, J=2.44 Hz, 0.36 H) 7.23 (d,

25  1=2.44 Hz, 0.64 H) 7.30 (d, J=8.55 Hz, 0.64 H) 7.34 (d, J=8.55 Hz, 0.36 H) 7.56 (dd,
J=8.55, 1.53 Hz, 0.64 H) 7.63 (dd, J=8.55, 1.53 Hz, 0.36 H) 7.88 (d, J=8.55 1z, 0.64
H) 7.91 (d, 1=8.55 Hz, 0.36 H) 8.12 (5, 0.36 H) §.33 (d, J=1.53 Hz, 0.64 H).
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(d, J=14.95 Hz, 0.64 1

, 1) 6.98 - 7.06 (m 1 H 7.16 (d,
12,44 Hz, 0.36 H) 7.23 (d, 25 J=2.44 Hz, 0.64 H)
J=8.55 Hz, 0.64 H) 7.34 (d, J=8.55 Hior/RsBs/nsssos
‘”€§§%@ 6'7dd, J=8.55, 1.53 Hz, 0.64 1-1) 7.63 (dd. 3
=X55. 1.53 Hz, 0.36 H) 7.88 (d, J=8.55 11z, 0.64 H)
7.91 (d. J=8.55 Hz, 0.36 H) 8. 12 (s. 0.36 H) 8.33 (d

J=1.53 Hz, 0.64 H). 65 WD 20081112473

PCT/ US2008/ 055893 An alternative procedure for the
pr epar at Aoaltohativherdcedurefoc hepoypadson sf thpritpdodedutbielisow.
To a_f&g drled four necked, | L round bottom fl ask
equPPppé g&f?ﬁ a 5 mechanical stirrer, N2 inlet and a
t hernoneter, under N2, was charged sodi um hydride

9509 3 d m th

U a0y oustSt e S s Pk etomodem AR sk pih o

8, htthaBicaN®ihikr, [DQﬁIllICMdWIﬂScﬁmdhhbﬂcngm\ﬁh Nehwhd dierged !itehum
eg@?{iﬁcgéﬁ%@{gﬁm 129 2 mmo e a];uﬁ ? IZ?E\t/III‘r(%Oqu) %uh wgoxousssnmng,

hi dQ‘ir@c{ﬂZyl@mﬁ}(blﬂﬂuQW&i(@PE RerQ- BCIﬁﬁle)ﬁaMihlbﬁ wikld@iing which time
13-cycl ohcxyl -10

10 | d t hy
i no}@d?fﬁ@ﬁﬁwq@a%Cﬁ%%é ué@&%& {I]?“@g (f?féﬁﬁww solutiest ¢fy/iH-
e;g?ﬁdo(o%;gi %}[Q}bcnﬁ%pﬁm@@a‘aﬁex&ﬂc gy 1M1 6iQyinlg. was

d quick he reaction m xture was stirred bel ow
180 ﬁ{(ﬂmcﬂmam:aphgif@maamﬁéhmﬁeuﬁb%r(mﬁbwénmp&léf Er 3-8 ¢,

sol i 591 11(9 m }NDW (70 (’I&%Q\/d%adchﬂthQ (Be kehetRAY ﬁlktgﬂz was

W Sse. e resul ti ng suspensi on was mechani cal Ny
sti Ffﬂle@ chqw 110 1 fot Hempr aed ]éﬂpm newed Wikraa igq qoldegoidioandl! N HCI

t he{lfi%()lntl in ?ﬁbe(z\@??s%gn e ‘#thhE h:sM%Q (&9(91%?&17)8/‘%Thﬁ|

er cdke was et ween OAC an
HCIn@mumMMHysyn€@Weldrgann@mphasewmdﬁws@pmﬂﬁwédwlmﬁsh@ﬂ

| t er eg)\/\ﬂlt:h 691 Sr €1 (u c!rl () Waq Ia%ﬁm%(i%rctwg@§%/xc and 0.5

cen ated i n vacuo.
d| s$OlHQEd:li A LEt WOJ (B hate) wasamghraths vaetad it kag L) and

fil %er e@ 1 h(ﬁ #.:(Jt) O@;ﬁ;c:g(? dI‘HipCOqCCH %gg Lx%dlcurllh hﬁi)é %1?&116 was

and rinh “’MAth
f | | ket eedMaEi@0c (ddﬁoﬂntan1atle>dolxxn01va&uﬁ>ltmai thyroneh asilica gel pad

2 otvig Y3 am ) R B DREGRLTD b gl bes
20yC|c@mbﬂri{t(di] ih Rakab @f Zivda slightly yellow sohd whmh was triturated with 10%

a] : éﬁ&mﬁ@%g%% Igf)zf,_(?m g(?g(?IOWJd to to UJVC cycloptop[ Tindolo{2,1-

[[[I(a}illlz 'UEﬁ?lﬁj’dpﬂmM@)IﬂLtbﬂ)GWk]dam mic@carebgrwl] 1, | 2b-di hyd
ro- -

ol gty o udiy iy E oo bty idg%mﬂ%mww‘

25 EENBE95s « a&QQterlzc)(zé 111764 y(tﬁd) H{ch p& n9710©% "H NMR
0. 511&1 8.25 (s, 7.81-7 (Sm) 57-7.63
26m (@MEP- ée?'iwi?izz@ﬂ( (~21ﬂ))34?/('*@@ 7 @72’5((m0 Sﬁ-)lﬂ 85748 (m

(d, 18,5 557 85 (8 119), 7.23-7.29 (m, 219), 7.01-7.07 (m, 1H), 5.43 (d, J = 15.0 Hz,
0.5H), 5.22 (d, J = 15 Hz, 0.5H), 4.04 (dd, J = 15.4 and 6.6 Hz, 0.5H), 3.83 (s, 3H),
3.75 (s, TH), 3.08-3.47 (m, 0.5H), 3.29 (s, 31}, 2.73-2.92 (m, 8H), 1.11-1.99 (m,
10.5H), 0.20 (m, 0.5H); m/z 566 (M + H)'.
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0. 5H) 5.22 (d, J = 15 Hz, 0.5H), 4.04 (dd, J - 15.4
and 6.6 Hz, 0.5H), 3.83 (s, 3H), 3.75 (s, |IH),

7(m 0.5H), 3.29 (s, 3H), 2.73-2.92 (m,.. <
wopdi ‘%“ 9 (m 10.5H), 0.20 (m O0.5H); nvz 56’%%@@"”58”

H'. 30 66 WO 2008/112473 PC1/US2008/ 055893

Intermedlate 900w OONS NN~OwW OH/ /| 5
Cycl oprop[d]indol o] 2, 1-a] [ 2] benzazepi ne- 1a(211) - car box
ylic acid, 8-
cycl ohexyl -5-[[[ (di et hyl amrae)iswlof onyl | am no] car bonyl
]-1,12b-dilly dro-11- nmethoxy-, nethyl ester, (-)-. A
sanmple of'( -/-) cycloprop[d]indol o[ 2, 1-
al [ 2] benzazepi ne- | a( 2H) - car boxybj c caei d,
8- cycl ohexyl -
[[[(dimethyl am no)sulofo yl ] am netcar bonyl ] -1, 1 2b-di hyd
ro-i i-nmethoxy- rrelh)él\ Q_est en; wasy di ssol ved in

Et OH/ CH, CN 1/1 - %ﬁ)EA ration of 50
A€ %_theowmenpound

ng/ M. [The addition of DI
remains in solution during the linjection process].
to a Thar SFC- 350

This solution was then inject e

preparative SFC under the cond ons shown bel ow. 15
Preparative conditions on Thar SFC-350: Col umm:
Chiralcel QJ-H 5x25 cm nobil e phase: 25% McOH CH3CN
{1/1) i rcyRprofiR6sdIs2 l(ﬂﬁlﬂl)enlﬂ;@pmcf]l;lm\l)fcat‘lﬁ)x@m Acid, 8-
mn): 240; solution_caoncentration (i“ Rﬁl‘

i nj %Yéhhew"éﬁH&HtﬂeE'm")mma)“s”fswllwew arpqr ‘(H%“F*hﬁ“})”'
6. Sméihod RS} &Ui&‘ f-?) A iﬁfi—hplctolﬂfQQQ!}@&&O&[G%]M& 2,172

Det ector wavel en rrB 20 From 371 g of

r acdpilbengtzaping-hy2 e'ﬁw ic acadat%%octyahmeﬂ’ﬂ 77.38 of the
deS!‘t{f(@%ctl@%ﬁﬁ%@eh’%lﬂdﬂgnL{ c()1 bdi@ﬂ qelr2bvé@1%/dgjbt laha@@zgxy methyl

containin di et hyl am ne. mat eri al was
IGur ¢sfar a@s Eléﬁowdtuhetql HEHOWN g p?-6t eam: el a cpRechifRsan i 60
( 241112/119) ﬁl'csaﬁfﬂlu&?gf DE A c%?éj'u%rc%ﬂﬁbhﬁ?@m&lﬁ% ledidn Watg the

washéd sequent I al
injection process]. Th]s soluuon was then injected onto a Thar SFC-350 preparative

SFC under the conditions shown below.

15 Preparative conditions on Thar SFC-350: Column: Chiraleel OJ-1 5x25 cm;
mobile phase: 25% McOH/ CH3CN (1/1) in CO2; pressure (bar): 100; flow rate (ml/
min): 240; solution concentration (mg/mil): 50; injcction amount (ml); 4.5-5; Cycie
time (min/ing): 6.5-7; Temperature {°C): 45; throughput (g/ hr): ~2; Detector
wavelength (nm): 254.

20

From 371.4 g of racemic starting material, a total of 177.3g of the desired
second cluting (-) 1somer was obtained, containing ~1 Meq of diethylamine. This
material was purified using the following procedure. The mixture (24.7 g) dissolved
i dichioromethane (800 mLY) was washed sequentially with; 0.5 N HCI (1 x 400

25 mL, 1 x 240 mL), H,0 (2 x 240 mL), and brine (2 x 240 mL.}. The organic layer was
then dricd (Anhy. Na;SO.), filtered and cvaporated to give 22.33 g of
(cycloprop[d]indolo[2,1-a][2]benzazepine-la(2H }-carboxylic acid, 8-cyclohexyi-5-
{[{{dimethylamino)sulfonyljamino]carbonyl]-1,12b-dihydro-1 1 -methoxy-, methyl
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I x 240 m), H20 (2 x 240 nlL), and brine (2 x
). The organic |layer was then dried (Ashy.

25 m.,
240 m ,
@t )4 filtered and evaporated to give 22. 3ﬁﬁﬂugﬂmwm%mn
2H) - car box
lic
[

%9 oprop[d]lndolo[z 1- a][2]benzazep|ne I a(
aci d, 8-cycl ohexyl -

yli
[(d|ntthylan1no)sulfonyl]anino]carbonyl]-1,12b-dihyd

ro-1 1-nethoxy-, methyl 67 WD 2008/ 112473

PC 17US2008/ 055893 ester, (-)- as a yellow solid (92%

r ecover §)-.as HPLIGwW 51i8995% Rico®r B8 HALK) > 9% (RB2.3¢ ES)); LC/MS

Al 2ttt e logh sz Radés 451l § b iegn) dynl ER or
6 ZQRO}NNXBG% 3351,,05(:63]3 04H1Qa 291 1\04 35F9L5"@l H$®, 1 (@3 Rfnd: C,

The NVR shows

t he 6&9% éhéé) ioN E@%l\‘ﬂﬂﬁ 5§ Iﬂ% 1@@ BHG NMuRs» 1Pt @ klatenagad ELNH.
et ( t ¥ !

1 pE PSR d (R S G PP R AL hfiico

det &éPtCnaedcdmeon Thar anal ytical SFC. Anal ytica

Columm: Chiralcel Q) (.46x25cm 101); BPR pressure:

100 bars; Tenperature: 10 35 C, Flowrate: 3.0 m/mn;

I\/bbi | e Phasgaicolds NoBH P&&@@Nu(tﬁbh by Thay a@@@timi ISEtemidmica]

| nt gPE}gg‘t gnéﬁﬁ_‘g ngg_i(%%%i%n q@n plﬁittbr]'})%dth, I§mp01 ature:
18ychopr cmd')»d}at@ da) alRinl vebl2bhenzazenitory &alEt) v oan boxy

lic acid
cycIDéﬁé‘%yW-dBdfl[g[“( 284wt Ry edien HoXS WY ohyls ami no] car bony
[]1-1,12b-di hydro-11- methoxy-, (-)-. To a solution of

(-) cycloprop[d]indolof 2, %ngkngQq@zazeplne 20

| a( 2H) - car boxyl i ¢ acid, 8-cycl ohexyl -5-
[[[(dlnethylan1no)sulfonyl]an1no]carbonyl] 1, 12b- di hyd
ro-11-nmethoxy-, nmethyl ester (22.3%9, 39.5 mmol) in
McOH (300 nL) was added I N NaOH {120 nL) slowy over
20 min., while maintajnipg the re&ction tenperature <
30 T. The o

~. 5.
N

Cycloprop[d]indolo|2,1-a]|2]benzazepine-1a(2H)-carboxylic acid, 8-
cyclohexyl-5-[{[(dimethylamine)sulfonyllamino]carbonyl}-1,12b-dihydro-1 i-
methoxy-, (-}-. To a solution of (-) cycloprop{d]indolo[2,1-a}[2]benzazepine-

20 la(2H)-carboxylic acid, &-cyclohexyi-5-
[[[(dimethylamino)sulfonyllamino]carbonyl]-1,12b-dihydro-11-methoxy-, methyl
ester (22.33 g, 39.5 mmol) in MeOH (300 mL) was added ] N NaOH (120 mL)
slowly over 20 min., while maintaining the reaction temperature < 30 °C. The
mixture was stirred at rt under Ny for 18 h, The HP1L.C indicated the reaction was

25  complete. To the reaction solution was added 1 N HCI (130 mL). After addition was
complete, the pH of the reaction mixture was about 2. The methanol in the reaction
mixture was evaporated. Water (300 mL) was added to the mixture which was then

extracted with CH,Cl, (1 x 600 ml, 1 x 200 mL). The combined extracts were
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m xture was stirred at rt under N) for 18 It. The HPLC

i ndi cated the reaction was 25 conplete. To the

reaction solution was added I N HC (130 nL). .
WOLIH'HIP6H was conplete, the pH of the react|851ﬂ¥&WﬁW§ﬁn

was about 2. The nethanol in the reaction mxture was

evaporated. Water (300 nL) was added to the m xture

whi ch was then extracted with CH Ch (I x 600 nm., | x

200 nlL). The conbined extracts were 68 WD 2008/ 112473

PCT\(/M%QQ%{ A 7"_(5 ?2%3? OO’@@D %Qne/\q\gh%o@) 1300l (Ka300) . JHd)cwpm ated

brine (2 and evaporated to
gi vie £0 .28 22 @ (Q(%%cyi) éf ti{l)c ttéc Cfm@uthi 4 ey dlowpolithdila$ genditions
yel I
Sy néé)?u‘glms gil n‘gmcg@x%yﬁﬁggﬁ%&x 5%11199 (uﬂﬁ{/mP g?gpggn@ﬁ’lﬁﬁmdmm
gradn@ﬁvnmiﬁnEmuA4mﬂmmnfW@mﬂwﬁbé mﬂmeAnﬂﬁéhﬂﬁﬁUWm@HQQ

S S50 B RO SRR D B

99%111 ( RO niin. BOCH SI(DS' LGNS (VES!, )1 0G5R] {Jéc( NBER9 °1O0PO, MeOH).
% 25C- 166.99 (c 1.00 I\/bf(@) GC_anal ysi s: Clg_

4 9% ynakrsay CHeal 4§44 Ando GHss s 650 B 119303 1-880-35 CHoCl,

CH2@|6%37 1@ s@ﬂN?Z :on_», 55498%0% 49%21@@“573; 0B 14>%nd Fdi@) 95; 1l

Found:
7 0%89 8, 7@33%5?|&2®0@%WCH@591961% 4 94 10
igntermediate 11 0 OH 0011 N IS, NI N OH/ / Ow
15 Cycl oprop[d]i ndol o[ 2, 1-a]
[ 2] benzazepi ne- 1X(211) - calisorgdidte  bei d, 8-
cycl ohexyl -5-1[[((Ili met hyl am no) sul f onyl ] am no] car bony
[1-1,12b-di hydro-11- methoxy-, (+/-)-. To a solution
of (+/-) cycloprop[d]indolo[Z,lD ‘Qﬁlbenzazepine-

'~J‘|

[[[(d|nethylan1no)supfo “I]an1nm bonyl]- 1,
12b-di hydro-11-nme bhﬁé@ 2 ester (100 ng,
0.177 mmol ) in THE Han S .0inL/2,0
111L), 2N N8OH solution (IX

reaction m xture was heated at

5 Cycloprop|d]indoloe]2,1-a}{2]benzazepine-1a(2H)-carboxylic acid, 8-
cyclohexyl-5-[[[(dimethylamino)sulfonyl]amino]carbonyl}-1,32b-dihydro-11-
methoxy-, (+/-)-. To a solution of (+/-) cycloprop{djindolo[2,{-a][2]benzazepine-
la(2H)-carboxylic acid, 8-cyclohexyl-5-
[[{(dimethylaminosulfonyl]amino)carbonyl]-1,12b-dihydro-11-methoxy-, methyl

20 ester (100 mg, 0.177 mmol) in THEF/Methanol mixture (2.0 m1./2.0 mL), 2N NaCH
solution (1.0 ml.) was added. The reaction mixture was heated at 90°C under
microwave conditions for 5 min. It was then concentrated, acidified with 1N HCI
solution and extracted with ethyi acetate (2X20 mL). The organic layers were
combined, dried (MgSO,), filtered and concentrated. The residue was purified by

25 preparative HPLC to afford the desired product as a light yellow solid, (59 mg, 60%
yield). MS m/z 552(MH "), Retention time: 3.850 min.1H NMR (300 MHz, MeOD) §
ppm 0.25 (m, 0.38 H) 1.14 - 2.22 (m, 11.62 H) 2.69 - 2,98 (m, 2 11) 3.02 (5, 2.28 H)
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m crowave conditions for 5 mn. It was then
concentrated, acidified wwth IN HCl solution and
with et hyl acetate (2X20 nlL). The o [ =
ﬁ)a%/(rg?lg&ﬁgre conbi ned, dried (MgSO4), filter eg@ﬁggﬁwsﬂmsm
concentrated. The residue was purified by 25
preparative HPLC to afford the desired product as a
light yellow solid, (59 ng, 60% yield). M5 niz
552(M#4" ), Retention tinme: 3.850 mn.IH NVR (300 MHz,
M ODB)02%s, 3pfaiHh 4128, [H1A.00 01-3@6H)) 1844, 3 112422 (d, iy 510, 162 0.38

008D rssd b Detbarbstabss Figsi4 Eotl 437 By

(d, 731216, 180.56iz, @36R) Hp1 B, 8 152, B.62%)) 726Qd, -6 .42 Hz, 0.62 H)

_1 030 7R 0 6D ibsggmgﬂadlz }359101 }I)_|_7Eb8dd7j':?§651 65

gdz H}z-asg?) glz;iéwﬁs&mm %Dnlxgg%%i-%dm}ﬂgo;gﬁﬁé 16i)s, ogg H)
%Q%éd(»‘aa%ﬁﬁs"ﬁ%ml 46 Hz, 0.62 H) 7.61 (dd,

J860 .65 5 Hz, 038H)785(d J=8.42 Hz, 0.62 H)

7.89 (d, J842Hz 0.38 11) 8.10 (2 0.38 H 8.28

(d, J=1.46 Hz, 0.62 H). I|nmt®erkedicdle 12 H NO OH 0

ONSNNOHOW 10

Cycl oprop[d]indol o] 2, 1-a] [ 2] benzazepi ne- 1a, 5(2H) - di car

boxam de, 8- cycl ohexyl - Ns>( (] i,rethyl aM ||

o)sul fonyl]-1, 12b-di hydro- N R_36) - 3- hydr oxy-

477tr|rrethylb|cyclo[2 | yl']-11-methoxy-,

(laR)-[partial]- TBszJ 1% 437 < .36 mol) and

DI PEA (0.95 niL, 54363 5 d to a solution

of (t-/-) cycl oproﬁ![&]ﬂ ncl i

a(2H) - carboxylic acid, 8-cye

ydro-1 |-nmethoxy- (500 ng, in DI\/Bb(Z0.0
1oL) . The reaction mixture was s rt for 15
m n.

(2S,3R)-3-Ami no-1, 7, 7-tri met hyl bi cycl o[ 2. 2. 1] hept an- 2-
ol (280 OpgeprbpRBimavlo)2, MHZ]BGIl/IaIaqﬁmalidﬁd}Iaﬂtﬂ:aﬂhﬁamide, 8-

: Sgg%‘}@ﬁxﬁ Iﬁg E xéneV\‘aS[ammo suﬁ"ony?]t 1, lib 8\’1%1‘% [(ZR-I,}E%—}hydroxy

4,7,7-trimethylbicyclo[2.2.1]hept-2-y1]-11-methoxy-, (1aR)-[partial]-. TBTU

15 (437 mg, 1.36 mmol) and DIPEA (0.95 ml, 5.436 mmol) were added to a solution of
(+/-) eycloprop[d]indolo[2,1-a}[2 ]benzazepine-1a(2H)-carboxylic acid, 8-cyclohexyl-
5-[{[(dimethylamino)sulfonylJaminocarbonyli-1,12b-dihydro-11-methoxy- {500 mg,
(0.906 mmol) in DMSO {20.0 mL). The reaction mixture was stirred at rt for 15 min.
(28,3R)-3-Amnino-1,7,7-trimethylbicyclo[2.2. 1 Theptan-2-0f (280 mg, 1.36mmol) was

20 then added and the reaction mixture was stured at rt overnight. The reaction mixture
was quenched with water and acidified with IN HCl solution. A brown solid
separated which was collected by filtration. This material was then fractionated by
Preparative HPLC under the following conditions. Column: Waters Sunfire 19mm x
100mm; Sobvent A; 10% CH3CN-90% H20-0.1% TFA; Solvent B: 90% CH3CN-

25 10% H20-0.1% TEA; Program: Start with 63% solvent B, initial hold time for § min,
then gradually increase to 90% solvent B in 30 min with flow rate 25 mL/min. Load:

50-60 mg/run,

70



was quenched with water and acidified with I N HC
solution. A brown solid separated which was collected
by filtration. This nmaterial was then fracti ;
WO%’%HF%% ve HPLC under the follow ng conditi gﬁ@”‘g%()%ﬁS%
Col um: Waters Sunfire 19nm x 100mm Sol vent A: 10%
CH3CN- 90% H20- 0. 1% TFA; Sol vent B: 90% C11 3CN 25 10%
H20- 0. 1% TFA; Program Start with 65% sol vent B,

initial hold time for 5 mn, then gradually increase
to 90% dtglcm %b[d;ﬁintidﬂo[@q mmbmctszlﬁé OM5(DAL-Bic2Dotdulind, 8.
Load: 8 70 WO 2008/ 112473
pchygggwg}\]og(gglgghylannno)su fonyl]-1,12b-dihydro- N -[(2R,35)-3-hydroxy-

Cycd @@m%&tgj 1bdabeh2 Hepab 2] ReRaRzEPI N&K)| RarfuRHdin@l 685

boxan d
cycq whxapl g o[ -aBLhgizarebing) 8 (4 Brijaa] hozdlmlzdﬁiﬁfwﬁwawl NP
4 ! 2
[E((n%gt' 3??111%)&“)’1‘&?‘?@?%] 20 dl?lytz tl\“ B%a? 'h?(}{ 8)'4)9‘5; 3 7
befton@thylbxcycio [2.2.1]hept-2- yl} Fl- mcthoxy (1aS) [pamm’] undm thc HPLC
%i{%}?ﬂ@l 81“(.@1 ﬂgcl(i) lﬂ%[vg {‘10@ %@9?0&%&%;'119&11'0% s%(@'ﬂ)m q{g,c%%
[ (dyicret A Iah‘TO’?ndMSiuj Reﬂ@yﬂldn-tlm(iZbBGininde(N MR-(PERRHZSYeQD) o

Ty%%%ﬁ 32{ g)ﬁeﬁ)p@’] LS A 642 2ol KSPhaydds o, 018 1)

fistelpialyi (anr(DSQdﬂSZCS'SI (aed. labg\ae)(} (R, odoie 3@bt(~a|6mad; BA0.82 H)
light yellow solid,

23 36% el ) _
7030t 3-SR T n3e80”€m 936 ‘W?/RIU (4 IN%E" @«6@‘4%@2
MBQD)R ﬁ) . p@[ln %h%s—@o% }()m 37 (a J@44 @z‘ihz(b 521111@73 2, 465,49

H)

) o5 b3 Mot i & der ek o 435 3 1068 224! W 0

H) 13)’391 gsmf—z%zﬁ% @8217)731 (d, ]—8 ssn/ 08211)734((1 J= 8551]4 o 18

in, 1.64 36FI? s, 3Fl) %

1<d Juylagﬁ O, 1 1), A8 + 9“5(1106 14)d799J&1m }@}g) 9(%111824])12 82
5.3% (d, J=14.95 Hz, 0.82 H) 6.73 (d, J=5.49 Hz, 0.8
6.98-7.05 (m | H) 7.08(d,J=4.58 Hz, 0.18 H)

7.10(d, J=2. 44 Hz, 0.18 H) 7.21 (d, J=2.44 Hz, 0.82 H)

7.31 (d, J=8.55 Hz, 0.82 {:1) 7 34.(d, 1-8.55 |-1z,

0.18 15 H) 7.59 - 7.64 ( ]“‘C}’)’%‘M%ﬁ 7.93 (m 111)

799 (s, 0.18 H) 8.09 (d, J=1.22 Hz, 0.82 H).

Intermediate 13 H NOOOAOAH Il N.S\ NN

20

Cycloprop|djindole[2,1-aJ[2]benzazepine-1a,5(2H)-dicarboxamide, 8-
cyclohexyl-N>-|(dimethylamino)sulfonyl]-1,12b-dihyd ro-N"-[(2R,38)-3-hydroxy-

4,7, 7-trimethylbicyclo}2.2.1]hept-2-y1]-11-methoxy-, (1aS)- [partial}-. TBTU
25 (437 mg, 1.36 mmol) and DIPEA (0.95 mL, 5.436 mmol) were added to a solution of
(-+/-) cycloprop[diindolo[2,1-a][ 2 [benzazepine-la(2H)-carboxylic acid, 8-cyclohexyl-
5-[[[(dimethytamino)sulfonyljamino]carbonyl]-1,12b-dihydro-11-methoxy- (500 mg,
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oH/ \ O 20
Cycl oprop[d]indol o 2, 1-a] [ 2] benzazepi ne-1a, 5(2H) - di car
8 S5Q(

W‘g%ﬁﬂ%‘@ N5- [ (di met hyl a111i no) sul fonyl | - 1, 15T GPHVHE 8

o-N a-[ (2R 3S) - 3- hydr oxy-

4,7, 7-trinmet hyl bi cycl o[ 2. 2. 1] hept - 2-yl ]-11-nmet hoxy-,

(laS)- [partial]-. TBTU 25 (437 ng, 1.36 mol) and

DI PEA (0.95 nlL, 5.436 mmol) were added to a sol ution

of 0006 mmol) in DMSO (20.0 mL) Ihe reaction mixture was stirred at rt for 15 min.

%F}ngg(g%ﬂ])Iéndgﬁllﬁqoﬁyﬁ&yl chy Pc?/czﬁzep]lhgpeian]'?glzéii& ng, PEP mmol)
5- Ma( gl B LRy ki @m:m)nsm ﬁt@ewd} am eﬂQ] gar&eR. ht rddbioitinfture
ydro-1 1-net hoxy g WD 2008/ 112473
paﬂ%ﬁ%@}%%é@@w“ gen ﬁﬁé’lﬁfd PHP BVBE(20ten nh provisglored
5 €agd1doRpdrXd H&Eﬂv%ﬂ,\% j&kddryadu@ton! Uhfs Matckial Whdthen FREOBnated
(2S, 3R) - 3- am no- 7-tiimethyl bi cycl o[ 2. 2. 1] hept an- 2-
oI bzsmﬁﬁgﬂvcwﬁeﬁﬂwie) the fplovaiecronditigigg (o eWaiersopnfire

m X4 o6 WRRmSE: 'S()Tv%ﬁil /@tloﬁ/J cRYEURHEN20 -(’)_rl% [ﬁ@%dh@:ﬂt B: 90%
m xture uenched th water and then acidified

wi t RHB3AN 1Q(V€H%90Q U’ﬁ’lr(ljﬁ‘ I’W&Wb\ﬁﬁil oBitor Bl sBvapBi *éjmdi hold time
Sepg; %tn%q thEl?Jl atY@tﬁ}g 9&! Ja?cctt) e)g%t%lvtn'ltlﬁ ﬁxa;*o'n% 'Wli-ﬁmo% 1ath: 25

material was tThen tractionated by preparative HPL
1dnder-/mheléxt P&OR mg/reondi ti ons. CoI um: Waters Sunfire
19 x 100mm Sol vent A: 10% Cl 13 CN-90% H20- 0. 1 %IFA,
Sol vent B: 90% CH3CN- 10% H20-0. 1% TFA; Program

Start wi ‘Ewlcﬁﬁ%[é]oidwém 1 B][ 2Jbenzakepinehel SR H ) drerbdxemids, 8-

nbwtl{]]%)qﬂ picE t: 1¥ag1ﬂ)% suﬂﬁ/’lynf Plﬁfﬁ] kO\B%ngalg?)lS;% %Hdtoxy
Cychgpr tup{cd]bzllmyolocﬁ[ 2] hea]-2)-benednepi (esSit @aﬁ(&k Hyhuchis @ Aer
1Sy PO TRt | FHRRY ARy SATDSGY I s Gtk g
|\r {(@(Imy&nsy;e)aﬂmﬁgnomb -dihydro-N"-[{2R, %S) -3-hydroxy-4,7,7-

(| ag mct yélaf)fctllﬁ ]9 ?%’Pfu‘?gﬁ ﬁf:%%f}ox%(ﬁ ]pcutxa.l untdlglptﬁg HPLC

cycb@ﬂgmpg Eﬂdsbﬂﬂﬂb@t{)\&: h@ih[:@bb@nﬂ azﬁp% sI6ell@y BflidH) rsdhng ans
e di net
| f OM‘FId]) MS i Bg%ﬂ\/}ﬂ,&rlgpiqqilot t“?F& Hgp. r@%hya}q%gs@oww MeOD) &

2br i pEh b)Q'o%C?/@ﬂ; o 8.72 (sl 1]86@1% 7% -y l1lged)Jor |t hogey) 0. éé‘-(s 1.14

- under conditi ons descri

abzn\fﬂéB 8pr 80]@5&*@? bbt H ﬁéa(laé) %3 H? YA (9.4 G20 B oy 0. 3@]?9 2.97
(x?f”t%}z }3( ?bﬁb& 2. ﬁ@li%gl Q36 Wh)) & 3Bet3%@t(ha0@ Gﬁ h?ﬂ? 43 43@3%

¥ @2%1)(3573 5 mmm 39178, 7@31 o (@60343 i sms 86 il)86’0+€b .14
B3 o e T I G e 5 B s 4 41501

25 0.62H) 6.68 (d, J=4.88 Hz, 0.62 H) 6.96 - 7.03 (m, 1 H) 7.07 {d, ]=5.19 Hz, 0.38 H)
7.12 (d, J=2.44 Hz, 0.38 H) 7.23 (d, ]=2.14 Hz, 0.62 H) 7.27 (d, ]=8.54 Hz, 0.62 )
7.33 (¢, J=8.54 Hz, 0.38 H) 7.55 (dd, J=8.39, 1.68 Hz, 0.62 H) 7.62 (dd, ]=8.55, 1.53
Hz, 0.38 H) 7.87 (d, J=8.54 Hz, 0.62 H) 7.91 (d, }=8.55 Hz, 0.38 1) 8.08 (d, J=1.22
Hz, 0.38 H) 8.10 (d, ]=1.22 Hz, 0.62 H).
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(m 0.62 H) 3.03 (s, 2.28 H) 3.04 (s, 3.72 H) 3.33 -

3.39 (m 0.62 H) 3.43 - 3.51 (m

1.241-1)3.73-3. 77(m 0. 38H) 3. 78-3. 84(m 0. 38H) 3, 90(S, . __
““ﬁ?%%*?&%s.go (s, 1.14 11) 4.14 (d, J=14.65 E&}Rg?%ﬁmbﬁ“3

H 5.11 (d, J=14.65 Hz, 0.38 H) 5.44 (d, J=15.26 Hz,

25 0.62 H 6.68 (d, J=4.88 11z, 0.62 H 6.96 - 7.03
(m | H 7.07 (d, J=5.19 Hz, 0.38 H) 7.12 (d, J=2.44
Hz, 0.38 H 7.23 (d, J=2.14 Hz, 0.621-1) 7.27 (d,

(dd, J=8.39, 1.68 Hz, 0.62 H 7.62 (dd, J=8.55, 1.53
Hz, 0.38 H) 7.87 (d, J=8.54 Hz, 0.62 H) 7.91 (d,
J=8.55 Hz, 0.381-1) 8.08 (d, Jmd.22 Hz, 0.38 H 8.10
(d, J=1.22 Hz, 0.62 H). 30 72 WD'PQ08/ 112473

PC1/ US2008/ 055893 | ﬁt ergredi at e 4/HOO OO0 11 N SIN
NOHWS5

Cycl oprop[ d] i ndol S[NQ’ PEEY e-Ja(211)-car box

ylic acid, 8-
cycl ohexyl 5-[[[ (di met hyl am no) sul f onyl j am no) car bonyl
]-1, 12b-di hydro-11- net hoxy-, 10 N NaOH (2.0 niL,
20 mmol ) solution and 4 nL of gr were added to a
solution of cycloprop[d]indolo[2, ] -a][2]benzazepine-
I a, 5(2H) - di car boxam de,

58 cycl Of@%pr&ﬁa]ﬁ (ﬁdi(ﬁ?tl hb”l%@:lpglﬁlﬂtf}QQXJ)]cat]bolzglk?c‘ 1J‘¥;dr

-N"
[ ( mcwsyxy%ﬂfiuﬁhmwymlmni?)smlfqmﬁmhyioﬁn ackaiylf121 2= dijbpt 112

W%u Wﬁ? (HARY. %@H%ﬁltﬁq 19
e 10);1);79 % %F()‘ 0/1 hbhf xeoééoac 1(51%1&1 mf)?%ﬁm were
\NandHe(htUe@OBmOlﬂ_Qﬁ)@Lmnl@Bi‘(ﬂlmi(dD Bvieale Jimondigin@hsSE8- |
hr,t h ﬁ[ q]é I:]oe¥ in_
e dl!S:déll)C\)A?%é)L% Eg act z(hrncﬂl]%zl‘,%nux}o SU fong m%bed‘ﬁ%\ﬁ%g
1(( 2X(BO38Y-hiydr d’ﬂyetl hﬁglamcthy bayds(3. 2\/\Hlm$t g-ghiblilnechoxgt,i( &R )-
and,.co &‘“\%\%& d J cuo to an
a1941)cl) (llgd ”ﬁ%gd %&i&dgs@o%rﬁbﬁlﬁg ﬁt‘ﬂfe/ﬁ ngl)lar I\{%F écactw nuxture
Pr e\pas HdElL@dtC abinmdet @icedwbor dotdn@nplodet 1t aak 'th@l‘ﬂt:onccnu ated,
yel | o ég 64% yi el d Ave
Y ot Y s A SR ht ol i A SEH BRS ok gt
cm Tied dlganl‘vzﬁdy‘ds w@52<6ﬂ%‘fnad dRet (ML{SO}D flltb ¥ anBeohbSu@icin 1
NMR (500
14 vacuo( to an orangé o;ng% uudc pr mucl was tlgcrlrllpunﬁcd by Prep. HPLC column
to afford the product a light yellow solid, (80 mg, 64% yield). Average specific
rotation -130.85%; Solvent MeOH; Wavelength 589 nm; 50 cm cell, MS m/
552(MH"), Retention time: 3.760 min, 1H NMR (500 MHz, McOD) § ppm 0.27 (m,
038110 1.14-222 (m, 11.62 H)2.76 (m, 0.38 H) 2.80 - 2.92 (m, 1 1) 2.92 - 3.09
200 (m, 6.62H)3.45(d,J=14.95 Mz, 0.62 H) 3.90 (s, 1.86 H) 3.91 (s, 1.14 H) 4.04 (d,
J=15206Hz 0.38 H) 5.28 (d, J=15.26 Hz, 0.38 H) 547 (d, J=15.26 Hz, 0.62 H) 6.95 -
7.05 (m, 1 H) 7.15(d, J=2.75 Hz, 0.38 H) 7.23 (d, J==1 .83 Hz, 0.62 H) 7.28 (d, J=8.55

25 8.11(d,J=1.22 Hz, 0.62 H) 8.29 (d, J= ]221170?311)
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0.3811) 1. 14-2.22(m 11.6211)2.76(m 0.38 H) 2.80- 2.92
(m 111) 2.92 - 3.09 20 (m 6.62 H 3.45 (d, J=14.95 |

il 320 (6 L0810 251 e 1 1t ety

(d, 3= 15.26%&,0.62%06 95- 7.05 (m 1 H 7.15 (d, J=2.75
Hz, 038 1-1) 7.23 (d, J:1.83 Hz, 0.62 H) 7.28 (d,
J=8.55 Hz, 0.62 H 7.33 (d, J=8.54 Hz, 0.38 H 7.54
(dd, J=8.39, 1.68 Hz, 0.62 H) 7.63 (dd, J=8.55, 1.53
Hz, 0.38 I-1) 7.86 (d, J-8utbmeldlar,150. 62 11) 7.91 (d,
J=8.55 Hz, 0.38 H) 25 8.11 (d, J-1.22 Hz, 0.62 H) 8.29
(d, J=1.22 Hz, 0.38 H). 73 WD 2008/112473

PCT/ US2008/ 055893 Internediatedd5 6O0 0 0 11 11
Nls NN Il OHW 5

Cycl oprop[ d]i ndol of 2, d ald[ 2] benza &
lic acid, 8-
cyclohexyl 5- [[[((INnﬁ;myla
11-1, 12b-di I rydro-11- et hdxy
m., 18 mmol) solution and 4 nL o
a solution
of cycl oprop[ d]i ndol of 2, 1-a] [ 2] bk
di car boxam de,

8- cyclohexyl-hE-[(d met hyl am no) sul fo X 1 1 12b di hydr
§-N' 10 Cycloprop[d]indolo[2,1-a][2]benzazepine- la( H)-carboxylic acid; 8-

[ ( 2 %8@)&% ﬁnf’(ﬁmfé{hﬁm?m? jiuﬁﬂoﬁﬁid?ﬁﬁhb}cwﬁhﬁﬁz lgbiﬂlg@%d A

bi ne- 1a( 2H) - car boxy

vI ] am no] car bony
Qo NaOH (1.8
water were added to

azepi ne-1la, 5(2H) -

-11- ntt hox
mmm)etﬁlwybtﬂﬁ/ X@s 8(0? i rFr)nLnLS) mmyh é&ﬁ@mng Grinlppkydiprgvere
Was dh&%tté?g @&&%@%&5}9@; m&qgw%ﬁsz@mkwm sf(%{g
was concentrate th cone
sol @nqaqumde xveabretNuliinaiyninglefery - It b céydm 5o
) | f S
;pt (2R 3?;? aqggﬁmk gevlnﬁ{ Bl gé)ﬁft:? ]h‘@ﬁdz yl? 1 %% Lﬁ@ k-
or afiggetiad]-I(130Tha OdB6 deng ol /Me@llt(ﬁ@h/bm} i v@dw@yon mixture

Pr €Ryas HE o(f% aé %’d gqu&qmg‘?g”% d O'i]p%()lp@rfgldpﬁlt I%asacolai %P%tcd,

e||OM/S Average spec
r ot atiddrd mth?ﬁdnc?BI'Ci anmh(memtl LNB@}CH wmw,q:ﬂell angtws832K 3 mL).

r5no %ﬁahﬁ/ﬁy{%dﬁl 293 i Mﬂ%&cd@@l}g 5 19 iéc}éd Nl co:gc g%ﬁ%m

1%. 14!21011020 2e funpradde G "1111:)0: e ﬁﬁ)d(i(mwaé)l 88 pﬂﬂf)cdz)ySOcp HPLC

2 9%01{11%1 t(:)l' atlf_'grd %ic%%od_uc? ds%%ight yellow solid, (68 mg, 67% yield). Average
specific rotation + 174.73% Solvent MeOH; Wavelength 589 nm; 50 cm cell MS n/
552(MH"), Retention time: 3.773 min. 1H NMR (500 MHz, MeOD) & ppm 0.27 (im,
038 H) 1,14 -2.22 (m, 11.62 1) 2.76 (m, 0.38 H) 2.80 - 2.92 (m, 1 H) 2.92 - 3.09

20 (m, 6.62 H)3.45(d, J=14.95 Hz, 0.62 H) 3.90 (5, 1.86 H) 3.91 (s, 1.14 H) 4.04 (d,
J=15.26 Hz, 0.38 H) 5.28 (d, ]=15.26 iz, 0.38 H) 5.47 (d, J=15.26 Hz, 0.62 H) 6.95 -
7.05 (m, 1 H) 7.15 (d, J=2.75 Hz, 0.38 11) 7.23 (d, J=1.83 Hz, 0.62 H) 7.28 (d, ]=8.55
Hz, 0.62 1) 7.33 (d, J=8.54 Hz, 0.38 11) 7.54 (dd, J=8.39, 1.68 Hz, 0.62 H) 7.63 (dd,
J=8.55, 1.53 Hz, 0.38 H) 7.86 {d, ]=8.55 Hz, 0.62 H) 7.91 (d, ]=8.55 Hz, 0.38 1)

25 8.11(d,J=1.22 Hz, 0.62 H) 8.29 (d, J=1.22 Hz, 0.38 H).
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20 (m 6.62 H 3.45 (d, J=14.95 Hz, 0.62 H) 3.90 (s,
1.86 H) 3.91 (s, 1.14 H) 4.04 (d, J=15.26

wopméw o 2800 115 2612, 0, Sy 470, 3-15, 20,

J=1.83 Hz, 0.62 H) 7.28 (d, J=8.55 Hz, 0.62 H)
7 33 (d, J=8. 54 Hz, 0.38 H 7.54 (dd, J=8.39, 1.68 Hz,
0.62 H 7.63 (dd, J=8.55, 1.53 Hz, 0.38 H 7.86 (d,
J=8.55 Hz, 0.62 H 7.91 (d, J==8.55 Hz, 0.38 H 25
8.11 (d, J=1.22 Hz, 0.62 lherBe®8c (6, J=1.22 Hz, O0.38
H. 74 WO 2008/ 112473 PCT/ US2008/ 055893 | nternedi ate
16 O H N Br 5 1H 1 ndol e-6-carboxylic acid,
2- br mo- 3- cycl ohexyl - £9I\1{dlnEthylethyl ester. To a

1

mechani cal ly stirred ut ilon qf

2- br ono- 3- cycl ohexyl - 19 sar boxylic acid
(80 g, 0.24 m in dry nethyle #chloride(l.2 L) and
TI IF (100 mM-) were added actlva ed nol ecul ar si eves
(4A, 80 g) and silver carbonate ( g, 0.99 m. The
reaction m xture was cooled to 0C\a t-Butyl brom de
(142 g, 1.04 m) was 10 added drop wi se. The m xture
was stirred overnight at rt and nonitored by TLC

§ Hexane-1 o136 84rdb 1R Qicid02-bRb mb BLQEWR & 1-1, iLa?x)ll%t O/mmyl

any bromo acid was |eft unconverted a further

si | e tat peratiealiadinad sdutiartd 2Srope £ iyclmesyk Bt idalre

f Orcaﬁfbx?ﬁ@i&d (@6 020,24 fht) i dr Pﬂmﬂ@mﬁk @Fchl%ndcéﬁ he, En?@@}tl 3 @ﬂ)() mL}
m Xt ure” was | fered hr oug cel

Thewgip |a@dcaﬁ@|u TYGAESH kel S ig B Mwm) pechalvei C@HJOWP 6@5(05@@9
M) ). 1ﬁacm%ug:%?!uﬂ€ daf l:cl)Jlé'd% %Sc xvﬁnemﬁ%?&%s atsed 104 m) was

i N-vacuo e crude product thus ~obtalned wa
1(bur4dfdp<éﬁi opyissi The mixjelc “@hﬁt@mit@gm&mhyt it {lﬂsmﬂmtowgm TLC

t h %cx C%t%@d}%t%—ﬁgﬁ@é%’q{% él:r ac{) 753t]|f‘¥1 B’C}&%B a; gw‘a@]cﬂet

ions conbi
an dmekumm édthondgs oi‘r‘elduaedmprrtesfgm@iccd mldgﬂtmslg%a\gmltinucd

( 85 - an (1\5(1”1'2)%0% Ellhe Oné%?g}?%%gq t %td&iog 1 tlu]c vba( I\f)qbtﬁﬁcff Eiiioutrh a

Pha@el bcd@admceriﬁlncdﬂtlc&dlz@mmmdrwnhﬂmﬂhy cnc;@@idlﬁ(l @0 (X0 1a0).

152_ ﬁﬁc}ﬁ()ﬁgbgygég;ﬂtdﬁ% &:%ﬁ‘&;{é}’a{l‘&%%&%’f@d g%%%sd%’{}é(ggftghus
PhasieaincdGraguafitd ©f s10:a1% osimtcgradiyd(230 - Wall wcsh; cl&CSNwith a
( 7Og:'g'clig1151 o%ciﬁ;gl)a’cctgtle?:\{vpct ether 0 — 2%). Homogencous fractions were
combined and evaporated under reduced pressure to give 80 g (85%) of the title
compound. HPLC : 90.1% (RT = 6.56 min), Column : C18 BDS, (50X4.6mm),

20 Mobile Phase : Gradient of 0.1% TFA in water : ACN (30 =2 100 - 30), Flow rate
0.8 mL / min. LCMS : 99.8% (RT = 4.44 min), Column : Geneis, C18 50X4.6 mm
Mobile Phase ; Gradient of 0.1% Formic acid in water : ACN (70 = 95 =2 70), Fiow
rate : 0.8 mL / min; M -1 =376.5; 'H NMR CDCL) (400 MHz) 8 1.37 - 1.40 (m,
3H, cyc. Hexyl), 1.62 (s, 9H, t-Bu), 1.80 - 1.94 (two sets of m, 3H, & 4H

25 respectively, cye Hexyl part), 2.81 (m, 1H, CH of cyc. Hexyl - benzylic), 7.70 ~ 7.75
(m, 2H, Indole-Hags), 8.04 (s, 1H, Indole-H7), 8.52 (s, 1H, Indole-NH).
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rate : 0.8 mM- / mn;, M-- 1 = 376.5; | HNVR CDCl 3)
(400 MHz) 6 1.37 - 1.40 (m 311, cyc.Hexyl), 1.62 (s,
1.80- 1.94 (two sets of m 311, & 4§ s

W?E@Pg&é?q%/el y, cyc.Hexyl part), 2.81 (m 1111,1@?}%?08/033893

cyc. Hexyl - benzylic), 7.70 - 7.75 (m 211,

| ndol e-H4&5), 8.04 (s, | H, In(lole-1-17), 8.52 (s,

1H, Indole-NH). 30 75 WD 2008/112473 PCT/ US2008/ 055893

Internediate 17 OCHO H O ~~N Ow 5

1H I ndol e- 6- car boxyl i ¢ acilgtgrmediate 17

3-cycl ohexyl - 2- (2-f ornyl - 4- met hoxyphenyl ) -

1, 1-di met hyl et hyl ester, tent-Butyl

2- br onp- 3- cycl ohexyl 1HQ ndole 6- eapboxyl ate (72 g,

0.19 m) was dissolv pl.a H e of toluene and

et hanol (720 111L) and3 de [ omé 23.9 g, 0.51

M was then added, foll owe M car bonate (720

nm, 1.0 M solution degasi fi ed separately,) and

Pd-tetrakis (13.1 g, 0.011 in) ter 10 stirring for

0.25 It, 2-fornyl-4-nmethoxyphe boronic acid (41.1 g,

0.22 nm) was added and the reaction m xture was heated

to 85C for 4 It. The reaction was then nonitored by

JLC, ( HeXHFlﬁe](Eteh)darﬁtD@haﬁc&d &0cy2dheRi-2{(PTadud 4} mathoxyphenyl)-

0. 55

Lo r e aR fieg by i GaRea e BTl bf leb Ry

ac et(m € 0(12.16) vas. medsleccnh gani @ixkhay ertoldise m&h}e@blwztohnu and
vacuumto

1 ie nd concentrat ed und
af f F%f“?ﬁg lt‘at (lgé ? bR ]C‘éa{i’gf’ 1 fBU\?%‘iSI Yc‘fo nRpieabgnaps (720
g (#4990 MkiGi6n &%aq_d’ﬁ/@d(qag-dmtcl@ )38 Pa-irakiCOlUMM 0:01 CES. After
BDS (4 6 X50 my, ., Mbbile Phase : Gadient of

18. 194EAE o Owatle ?fmnwtﬁrnc%@xwwwéowyc agidy41. i Gl 2y gas

0.8 aﬁﬂ-ed/dnmhla 1ca|eMntxt19§wQ‘%&BItUSﬁC%& A% Mne CREMRas then
Genei s, 6 nMm), Mobile Phase : Gradi ent of

0, L ST APE T ek rec ek g 3oB5008 )76
[:ldg\)ébﬁlfa"l%@on (1@ @acmm Aaxx'{ﬂ19wasl\/<|:ooicld tm"t%%i %atgi;te]% dMNEBR
1. 570l togvcd g}qethy qggt}itc (1034 I 1(,10195@11(( lgyer ?st waghpd x\p.%)bwm and
}Qar ‘ﬂ)l%d ghdqgnc(c'npatccl uﬁ’agm \9_11;{9}:1 [&%@1 eyl coxﬂ'ﬁﬂﬁy ki f)@]low solid.
iy Yid 0B (G0N TR CaPY MR 6 50 0){Glum He1bR (LB 50
7. 231895 b3 Mobile Phase : Gradient o 0.1% TFA in water - ACN (30 > 100 >
30), Flow rate 0.8 mL / min, LCMS : 98.0% (RT = 5.28 mn), Column : Genes, C18
(50X4.6 mm}), Mobile Phase : Gradient of 0.1% Formic acid in water : ACN (70 =
20 95> 70), Flow rate : 0.8 mL / min; M - 1 =432.2; '"H NMR (DMSQ —ds) (400
MHz) § 1.40 — 1.48 {m, 3H, cyc.Hexyl), 1.57 (s, 9H, t-Bu), 1.84 - 1,90 (m, 7H,
cyc.Hexyl part), 3.09 (m, 1H, CH of cyc.Hexyl - benzylic), 3.84 (s, 31, OCHa), 6.55
(d,J =4 Hz, 1H, aryl Hy»), 7.06 (d, 1H, aryl Hy), 7.08 (s, 1H, aryl He), 7.23 (d, 1H,
Indole-Hs), 7.53 (d,J =8 Hz, 1H, Indole-H,}, 7.70 - 7.75 (m, 21, NH + Indole-H,),
25 8.06 (s, 1H, CHO).
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i ndole-H5), 7.53 (d, J =8 Hz, 1 H, Indole-H4), 7.70 -
7.75 (in, 2H, NH 1- Indole-H7), 25 8.06 (s, 1 H
76 WO 2008/ 112473 PCT/ US2008/ 055893
W(’miﬁ&%’ iate 18 0 0 W 5 7A-1ndol 0j 2, 1- a]
(2] benzazepi ne- 6, 10-di car boxyl i ¢ aci d, 13-cycl ohexyl -
10- (I, -dinmethylethyl) 6-nethyl ester. tort-Butyl
3-cycl ohexyl - 2- (2-fornyl - 4-
nmet hoxyphenyl ) -1 H i ndol e- 6- carboxyl ate (62.5 g, 0.144
m was dissolved in dry 1BWMmddlaid) and stirred
nmechani cal ly. Cesium carbonate (84 g, 0.17 m and
met hyl  2- (di met hoxyphosphoryl)acrylate (65 - 70% GC
pure, 56.2 g, 0.18 m) were then 1Q added and the
reaction m xture was heated to0g5@ for 4h, and the
reacti on was nnnltored by TLC (s-xane Ethyl acetate
80: 20, Rr(Product) 7). On eOrpl etion, the mxture
was cooled to it, t n s i 3-h water (1.0 L). A
yel |l ow solid preC|p|?at 3 _col l ected by
filtration and air dried. ~H al®fas t hen
slurried in nmethanol, filtered nd dried under vacuum
to give the product as a yell 5 powder, (70 g,
90% . HPL.C : 99.1% (RT = 6.45-wn), Colum : C 8 BDS
(4.6 X50 mn), Mbile Phase : Gadient of 0. 1% TFA
in water : ACN (30 -> 100 -> 30), Flow rate 0.8 nL /
sm n. LCVH- 2nd])IM)I,D-d[{R]'BLm‘ﬂqﬂ@e—ﬁ;il&ﬂ;caﬂﬂx@hﬂa@,ﬂéi@ﬂoﬂﬂx&l—,

504 dj m
aci 0GR AP ieuSt BUL T By 7R -
ml. mz’:thcﬁﬂyﬁth‘% -{tH-ihdel §5Q‘be3xyiHcM@|:6 g@iﬁlgil)) vQA@lgbchZl)in ary
1. -1, {m . cyge. Hex . ,
v 17 (P Loy ikl P¥plenifie (Ep T a9 e
(m2- (dllhbth@j'p@cfspﬁ%g})wa&b (65 bm%y;lci 1ﬁ1)(} 582@40 (Sm) &blc then
iopeackﬁ)dcd TndHuelééqx]lon 5] :I.ichlvtas éﬁ?ﬁd 1063555“5{0( éh aﬂj ghf magpw was

Ho) moxﬁ&oﬁﬂé b(yd"LC' (H?Jxatﬁfﬁﬂay] dE(.I:iI ) 80 f_Q'O 5@(1@1@&11103) ). 8) |'dZn cdmphitlon
aryl H3'), 0O (d, J ol e-H5

+ dhe mmlwceﬂdéfsqqiﬁddw H%aav@dmd,w“\gmzz(l@sU i‘*qul O‘i"h‘bltﬁli

é%lt&)apnd'k@ MM GEDCedted Q)O@}UQUL%E’anﬂ%)dn@d 1665 Bdicrial was then
16 71, 158.96, 142.28, 136.47, 13.50, 134.61, 132.43,

132.]1gg|_mi mllzcgimpgl filtorad, 7‘8‘! dxlgwnég vagqyn @3;1\!(:1111(191 ogng:t aga yellow
1519 ;%;dml%ﬁ) <536}%§1~§*[Q5 99h (yl@z 1216 4@%@)7 Colu%a’% 498 815 @G X 50

mm) Mobile Phase : Gradient ofO 1% TFA m watu /\(,N (30 > 100 = 30}, Flow
rate 0.8 mL / min. LCMS : 100% (RT = 7.00 min), Column : Geneis, C18 (50X4.6
mm), Mobile Phase : Gradient of 0.1% Formic acid in water : ACN {70 = 95 2 70},
Flow rate - 0.8 mL / min; M + 1 = 502.2; '"H NMR (CDCls) (400 MHz) § 1.10 = 1.30

20 (m, 3H, cyc.Hexyl), 1.64 (s, 91, +-Bu), 1.77 - 2.07 (m, 71, cyc.Hexyl part), 2.80 (m,
1H, CH of cyc.Hexyl - henzylic), 3.84 (s, 3H, OCHa3), 3.93 (s, 3H, COOCH3),4.15 &
5.65 {two br. peak., 1 cach, aliylic CH3), 6.95 (s, IH, aryl He), 7.01 (d, 1H, aryl
Hy), 7.53 (d, J =8 Hz, 1H, aryl Hy), 7.70 (d, ] =4 Hz, 1H, Indole-Hs), 7.84 (s + d,
2H, olefinic H + Indole-Hy), 8.24 (s, | H, mdole - H?); *CNMR (CDCI3) (100.0

25 MHz) 8 166.92, 165.71, 158.96, 142.28, 136.47, 13.50, 134.61, 132.43, 132.01,
129.73,124.78, 124.68, 120.33, 119.39, 119.04, 115.62, 115.05, 111.27, 80.27,
55.49, 52.50, 39.09, 36.81, 33.40, 28.38, 27.15, 26.28.

PCT/US2008/035893
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77 WD 2008/ 112473 PCT/ US2008/ 055893 Intermediate 19 0
0O Ovw QO\l~ Ow 5 2-Propenoi c acid,
oxyphosphinyl)-, methyl ester. To a <

‘Ngzééégfﬁgund botton1f|ask equi pped with a necﬁéh”%%w%hb%m

stirrer, a condenser, a tenperature controller and a

N2 inlet, was charged par af or mal dehyde (40.5 g, 1.35

nol), McOH (2 L) and piperidine (2 nL). The reaction

m xture was heated to reflux wunder N2 for 3 It. After

cooling to 50 oC, 2-(di nethhaxyphesphoryl)acetate (150

g, 10 0.824 ne]) was added in one portion. The

reaction m xture was continued to reflux for 18 h.

After cooling to rt, the reartion solution was

concentrated in vacuo to -gi %—@M%ar col orl ess oi

The above oil was dissol vell i dﬂWEtquene (1 L) in a

3 L four necked round botton1f|ask equi pped a

tenperature controller, a Np inlet, a magnetic

o e P PRTA B Lo G B2 o

ma3nﬁmemume&bmxmdﬂ&kemhmﬂﬂhmakhyammnmﬂﬂmv@ hehhanal a

for 18 h. Afte t he, sol uti

oS E T RIYE06 NS S B e B R0 sl 35

Vanﬁbﬂ)} disIH {J le)dina:{jlpﬂ;ﬁ&]na-@iinpﬂ: 7. t&c!i@l*ﬁp;x&@e ahd Ig{?)lodzdtuh@ﬂux

product _as. a co ess urit

bas 8RO (15 I C‘fPP]RWFQO é@l (dlé’ﬁg‘omﬂﬂ’?“ @0‘7/’1)80“"{%@ 50g,

19= 6%24'%1@0 Gvad addctiZn 0196"(9011;0@ T8e (Aéliondmx ARG Vasddginkicd td#eflux
611) 76 20 (s, . 3H). Internediate 20

1H),
0 o'fmigd) é(f C@éng@ Iwcze@gpwéwm VBEEP ISP 0588930 give a

Cyclenrorlddiondahehigovd valvak dkfenaaz eRiBfele (1 Lyina3 L four
a, 5(2H) - di carboxylic acid, 8

cy c hestikipuod bottapt )‘&F}%hy@mt@lqd]} ApraRcEyey controller, a Ny inlet, & magnetic
5- (Lirder dhdBHBM. ﬁgnr%h')gydlli@s. MES RY Lor®Ri&has added TsOHLH20 (5.2 g).

15 The reaction mixture was then refluxed azeotropically to remove methanol for 18 h.
After cooling to rt, the solution was concentrated in vacuo to give a yellow o1l which
was vacuum distilled at 150 — 155 oC /0.2 mmHg to afford the product as a colorfess
0l (135.0 g). Purity, 90% based on 1H NMR. '"H NMR (CDCI3, 300 MHz) § 7.0
(dd,J=42.4 and 1.5 Hz, 1H), 6.73 (dd, /=20.5 and 1.8 Hz, 1H), 3.80 (s, 6H), 3.76

20 (s, 3H).

Intermediate 20
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(+/-). Sodium hydride (96 ng, 4 mmol) was added to a

stirred suspensi on of trinethylsulfoxoniun1ch|oride

(567 ngj 4.4 mml) in anhydrous DVBO (10 ni) 5 und )
WORPYH3AH. The resultant nixture was stirred 5?’“?2%%W5“”3

30-45 mn and then neat

7H i ndol o[ 2, 1-a] [ 2] benzazepi ne- 6, 10- di car boxyl i ¢ aci d,

13- cycl ohexyl - 3- net hoxy-, 10-(1, 1-di net hyl et hyl)

6-methyl ester (1.0, 2 nmmol) was added in snal

portiong; ycloﬂl{ﬁg&}iﬁnﬁmlloﬁ[zmﬁzzdﬁcbn%% s VR i a Bik) 8-

and heat ed at reaction m xture

wascyaloh ewgd.12brddvdr o4 bopethoghid Swdd elimaghyledifiela-methylgistes
Sep /.ﬁlts%qm AR o @B MRS il L4 3%&% afslibrdd %Eﬁ&ﬂo@ﬂﬂ
wat er and t hen alr ried overnight
af ffolmstthy HIJLBT‘0>fg>nusxfn diarde (Prioovk dtd. mmplb) & ﬂﬁv@pwaIPM\&@s(m mlL)
ur W c I

Dot il B cBCW{lqﬁﬁlrngw i aur 7 wg{,gﬁgg%g bl tga eat
g) TH-GYdNS{2 Re}[é]htnzarcptwcrfel0313@11163)45;1;@&01dr{1é csq_aleQ(M-’i hacghoxy—
eXI W 1( ({Tlimc hgﬁﬁlgg 6:11E1c:1| ﬁ)(:stcxr Q?’a?reg’g‘}%w““%@c{?‘mg‘[‘” %Sl d&?\
fr o"ﬁhdslua)cunmpwmdlus:dl\m isrpjs@t(s urh) aifhicafod|al ﬁWG’I@I 3 4 h. The
Prez]g?%‘tj‘)lr’ eH;ctglfc%\naﬁ gﬁ% d to cool 10 It amg I\;],%g, \Ew?s dc(FCt sohd ‘\de! ated,

1€y civbipk ap{ elllcaclobofild aﬁmﬁin[d Aablenzamepittrent ayeb 62 H)iedivearight

o oL o ey R RS D P Ra P g b ety

cyca@@ﬁa@il @H iyr(‘dﬁ’d:(ﬂid? 3 Ial}lbg]lb@l@a)zi@ pld@&hllﬁ;&(tlzldbmﬂmﬁr
lic acid

KRy -CN: (el ROE R GIHITY P o Ay NRA00 Dk
d' S@Db%?dl"licr}n@dum XA sWhEer®dd th %ﬂﬁlra@ﬁlﬁﬂ@onﬁnﬁﬁwﬁ‘éﬁhﬁm trile
8:2) to give a final concentration of 20ng/nL Thi s

i xeUfcaciEon hicseneerndrn MMPrepErRt i ve chiral SFC
chronatography system using the foll owi ng conditions:
Chiralcel QJ-H colum, 4.6 25 x 250mm_ 5m Mbbile
Phase: 89geNel @qmpg]pl@gdm cTetpexanplees a pregwdi@gidect tre resolution of

'TL/ ﬂ?cgh}lggﬁclgﬁoﬁhﬂxdo% mﬂbngFz‘?igcgaﬁ e- l%ggflg)ldaécpﬂ)tﬁﬂlé 2, 8-
S CoBi ka7, PG URO0BOBEBaS- 1} dischetitatd sandhd coer, ()

2(9 F@shmll)\llc of cycloprop{diindolo[2,1-a][2]benzazepine-1a,5(2H)-dicarboxylic acid, 8-
cyclohexyl-1,12b-dihydro-11-methoxy-, 5-(1,1-dimethylethyl) la-methyl ester, (+/-)-
was dissolved in a mixture of isopropanol and acetonitrile (8:2) 1o give a final
concentration of 20mg/mL. This mixture was injected on a preparative chiral SFC
chromatography system using the followiﬁg conditions: Chiralcel QJ-H column, 4.6

25 x 250mm, Sum; Mobile Phase: 8% MceOI in CO,; Temp: 35 °C; Flow rate: 2
mL/min for 16 min; UV monitored @& 260nm; Injection: 5pl. of ~20.0mg/mkL 1n
IPA:ACN (8:2).
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/' \' ] O5
Cycloprop[d]indolo[Z 1-a][ 2] benzazepi ne-1a, 5(2H) -di car
[ cid, 8- cyclohexyl 1, 12b- di hydro-1 1- <

W %)Smﬁn? cster. Cryr YR (5 ) s addeg@%;‘i}%&ﬂsxwm

solutlon of (-f/-)

8- Cycl ohexyl -1,1a, 2,12b-tetrahydro-1 1- nmet hoxy-| a-

( pret hoxycar bonyl ) - cycl oprop[ d] i ndol o[ 2, 1-a] [ 2] benzaze

pi ne-5-carboxylic acid,tert- butyl ester (515 ng, |

mml ) in anhydrous DCM ( 1Qntmn)edia®h® resul t ant sol ution

10 was stirred at rt for approximately 8 to 12 hr. The

reacti on was then evaporated to dryness to afford the

title conpound (0.47g, 100@@. A, Retention tine

2.245 mn; me 460 (MH). '"H NM R+(400 MHz, CDCl 3):

Fromt he conpounds NNRfDSpectr. he product was

observed to exist as a.mj ) erconverting

rotamers. 15 I|ntermedfate .S NNHHoO

Cycl opropl d] i ndol 0] 2, 1- a] T2¥Dbe zareptne | a(214) - car box

ylic acid, 8- 20 cycl ohexyl -1,-di hydr o- 11- net hoxy-5

][] (et hyl am no) sul f onyl ] am n@] car bonyl ] -, nethyl
ester. A solution of 8- Cycl obex
a, 2,12b-tetrahydro- |1 | -nethoxy-1 a-(nethoxycarbonyl)
80 WD 2008/112473 PCT/ U82008/ 055893

Gycloproﬁ&dbﬁm@ﬁﬂo@ﬂhﬂzBﬁﬂzmbmnzqﬁmphnﬂeﬂ}d&nbnmyﬁdxﬁd,&

acid . I
2! Sy R 2 P RSy e hgeodBs @ B AL was
met Ia%dcif f amlatdm of 68- )l@é@ycgb]ﬁZylm , Jarpol 2b-tedrdhy E¥b 3W- Iﬁ&ﬂ@)@»laa
, ) were a ( a t m xture was stirr,
R NS O P S A IR TRAS S
5 cohgl wadres1s nact,;i;dlhmdﬂ@d} A drorhi b€ 1 g 5. oTHY reul tent &6TuGon
nd extracted into et cetate, The extracts were
sHEHSEEGGER Y aluwxvs?%{w 19 1l Aareadionays dea gyaporardio

N) dameks t@ﬁﬂf@ﬂ,thcaﬁl@ cbﬂﬁ@ulﬂr(@) eth, (eovhy - L.PEl Wention time 2.245
sul fat ( é%ﬁ filte and evaporated to provide the

i t PEnCERARAEH s iéNMPo%HO % §DULg) Fom the gonymppmds NMR

(M kpokirushh 8 pioBi® ba@bbwasd Ussth adM HhBAKE of lctddB¥erting rotamers.
purification. 10 Internmediate 23

15 Intermediate 22

Cycloprop[d}indolo[2,1-a}|2]benzazepine-1a(2H)-carboxylic acid, 8-
20 cyclohexyl-1,12b-dihydro-11-methoxy-5-
{{{(methylamino)sulfonyl]amino}carbonyl]-, methyl ester. A solution of &-

Cyclohexyl-1,14,2,12b-tetrahydro-1 i-methoxy-1a-(methoxycarbonyl)-

&0



OOH O\ OONSNN HHI15
Cycl oprop[d]indol o] 2, 1-a] | 2] benzazepi ne-| a( 2H) - car boxy
- cycl ohexyl -1, 12b-di hy(iro-1I-methoxy-5-

WOff%ﬁéfﬁylamno)sulfonylIamno]carbonyl] %ETﬁ%zmmnma&n

Cycl oprop[ d]indol of 2, 1-

a] [ 2] bcnzazcpi ne-1a(2H) -carboxylic acid,

8- cyel ohexyl -

[[[(rcthyl am no) sul fonyl ] am no] car bonyl ] -1, 12b-di hydro

- | dyclBlop@dol 0[UﬁtJ]Btheﬁﬁiz@IBm(?@—cm&ﬂlb%51@ I V@drng . 3T|ﬂﬁnoi) and

McOH m xture é .5 M NaCH (aq,) Q m.,

ot T (A &gt pré m@uﬂ)e'd Téﬁ 3th@ “fdéa%’? ¢ddar hhlsdt $f a@eH at 22

Cf < L LLLE

i 1P B G 5 052 o pART LRt A O e g Tl

or grari itle: 1sietwemtssstinthet (OS] dumighasTis] ruratipedrasmihtihpdd2@ into

e sol i trati he
o G e PG F HRE et ahh el iy BN
Cormmlmdaoébl\ﬁ@c 2251 seq@ed Ol it )dilu =Sl ddvEh ofieach38.1 N), and
(M-1"'). This material wa d. W t t further
pur Pt i g Ll e A B Tos08 g g vide e
| nttﬁfcﬁf@ﬁ’lb@lxﬂ a2 4 bEENo1i@ Q1@ Nm/e N2 PhiSmaterial was used
Cycl opro ]ind Io[2 1-a] [ 2] benzazepi ne- 1a( 211 ) - car box
yi I\&li]&&‘ ﬁlth%_puu 1cation.
jcycl ohexyl -5-[[[ (benzyl am no) sul f onyl ] am no] car bonyl ] -
1, 12b-di hydro-1 |- (nethoxg -12- (net hoxy) -, nethyl
ester, (+-)-. A solution™8fmgdg23 g cycl ohexyl - 1, |
a, 2, 12b-tetrahydro-| 1-nethoxy-|
a- (et hoxycar bonyl ) -cycl oprop[d]indolo [2,1-
a] [ 2] benzazepi ne- 5- car boxyl i ¢ afig-{R00 ny, 0.44 mol)
and CDI (92 ng, 0.57 10 mmol ) in
stirred for 1 hr atog® G
0.88 nmmol ) and DBU~(-StQ
added and the resul Hant
overni ght. The reaction wa

M (5 nL) was
N- benzyl sul fam de (164 ny,

15 Cycloprop|d]indolo]2,1-a][2]benzazepine-1a(2H)-carboxylic acid, 8-
cyclohexyl-1,12b-dihydre-11-methoxy-5-
[[{{(methylamino)sulfonyljamino]carbonyl]-. Cycloprop[dlindolo[2,1-
al[2]benzazepine-Ta(2H)-carboxylic acid, 8-cyclohexyl-5-
ff{(methylamino)suifonyljamino]carbonyl]-1,12b-dihydro-11-methoxy-, methyl ester

20 was dissolved in THF, McOH mixture { 2 mL,2 mL). 2.5 M NaOH (aq.) (1.2 mL, 3
mmol) was then added and the reaction was shaken at 22 °C for 2 hr. The sohstion
was then neutralized with 1M HCl{aq.) (3 mL) and concentrated to remove the
organic solvents. The residue was slurried with H,O and the solids were collected by
filtration, washed with H,O and dried to yield compound the title compound (160

25 mg, 0.30 mmol). ESI-MS m/e 538 (MH"). This material was used without further

purification.
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water, acidified with dilute hydrochloric acid and
extracted into ethyl acetate. The organic phase was

W aghhydrochloric acid (0.1 N), brine and dgigfsnnsnssses

SO |un1sulfate) 15 and evaporated in vacuo to provide

the title conmpound as a brown solid. ESI-M5 me 628
(MI). Internmediate 25 0 OH 00O\ HS H\ NO 20
82 WD 2008/ 112473 PCT/ DS2008/ 055893
Cycl oprop[ d]i ndol ol 2, 1-a]
| 2] benzazepi ne-1a(211) - cafsboxyliac 24ci d, 8
cycl ohexyl -1, 12b- di hydr o- JJ- net hoxy- 5-
I'11'1 (phenyl net hyl ) am no] sul f onyl ] am no] car bonyl ] -
(+/-)-. The title conmpound was pr@pa
simlar procedure to that described {
eycl oprop[d]i ndol of 2, 10 &ya“
a(2H) - carboxyl i c_agi )
[[[(methyl am no) on |]£m no] Car by , 12b- di hydr o
-1 I - met hoxy- 0
cyeloprop[d]indolo[Z,l a] [ 2] benza Lne-1a(211) - car box
ylic acid starting from (+/-)
8- cycl ohexyl -1, 1a, 2, 1 2b-tetrahydro
oxycar bonyl ) -
cycl oprop[d]indol o] 2,1-a][ 2] benzazepi ne-5-carboxylic
aci d. ESCyd&pmp gl]adidlof01-6 NHbyzakddindVR(TIBDC:rvbizy)ic Wei@D)-

6
(dpeylc!&%x%lsghif(geig“]%]ag] W)F%ftblﬁﬁflaln()?fmgbtﬂlsmﬁz Zbég‘ﬁgdrﬁ 134
( d, (ﬁettﬁokj)) - (BiktH{ody)-, daBylibrerdz+/-2. W) sohutidd of di/-)B-dckdpexyl- -

11) Iggféb—}etigggctl%lg)gne‘_boxyfjf gpn%izoxyjmgowé) cycIopiopmmdc:)llo 2,1

Hz, 3]‘[& Ecz&ﬁzcﬁllﬁg(mﬂdx&ﬂo eﬁ:@c( (QOQ ﬁﬂg; oyt hﬁ’nol) alld €U1'|I927m§5) 57
J=8.39, 6.

dd (% 53 Hz, H) .
195 pﬁw){%é{}a(t%m%wm @qu @nd)hﬂt be W bcn7y]\u fam;dc(164 mg

(.88 mmol) and DBU ¢ 100 mg, 0.66 mmol) were then added and the resultant

-met hoxy-1la-(meth

mixture was stirred at 60 °C overnight. The reaction was then poured into cold
water, acidified with dilute hydrochloric acid and extracied into ethyl acetate, The
organic phase was washed hydrochloric acid (0.1 N), brine and dried (sodium sulfate)

15  and evaporated in vacuo to provide the title compound as a brown solid. ESI-MS m/e
628 (MH").

Intermediate 25

20
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H
Cycl oprop[d]indol o] 2, 1-a] [ 2] benzazepi ne-| a(211) - car box
lic acid, 8 20

“fé?@VHﬁQQyI [I(cyclopropylsulfonyl)an1no]caP 6H§FTBTSQU3
12b- dlhydro ['1- nmethoxy-, (+/-)-. A mxture of (+/-)
8-cycl ohexyl -1,1 a,2,12b-tetrahydro-| 1- methoxy-la-(n
et hoxycar bonyl ) - cycl oprop[ d] i ndol o[ 2, 1-a] [ 2] benzazepi n
e-5- earboxylic acid (1 equiv), and
car bonyl@icioftsladet @1dd 12 hYazepie ARRYOL R X Tk cid\8S
heat ed ;?jé%}@ﬁfg} 36 n1%ﬁg# 1omedtag nglJFEw#W@
Théﬁchhﬁﬁﬁﬂ02%ﬂ“2@r%§bﬂwﬁﬂﬁbénesulfonanlde and
1, 3]‘[{{’@])@1&%&?1‘11@% i)ﬂhﬁroﬁuf}hﬁmp\%ﬁmﬁcmﬁn&l? {3‘1 li Ve WRE @Qmpound

ed corisecutively. resultant m xture was stirred

at W4s PeRpered jugihg a Hl,ntfitdepl oafeiuum te thapdpieiaed fowsyKlapopikthedolo[2,1-

Ba 0B SOy e VBl ek B S et ace |
estémebﬂdmh@hﬂﬁ@dﬁbﬁy@$ﬁﬂmsﬂhgIMNdNa@HJHﬂn@hEQNECH to

aff 61%HOEI 1%516%295?%%%{}9];1&% %0 anh ,5]&%&]”? 19m (+/-)

Theg pyrcmihumi Wag, Idbserarediot] 0-neothsty- lag metbeycabomier t i ng

rota d ed fron1 he co
it T A MR AL ARG T N R TS E
1(gr qu[ H$ NE\JEEB(SODQME:B\M&UFIN 3 ppn@l DEE WZG @n nl@U@ﬁB 2 PLQIVE {m, 1
at a:

coné)3 ‘b%d hlﬂﬁﬁégso BtHHér%(%e’ %6?@& ¥ Ehﬂp’hbd 86%)4 ’1‘6@%
B UJHJze'S$170§ E&B\M%& ooy edss @l @16@1) 7R (d 51%1 —297@%& I H)

ums

Nbd—|19107 95 @e SYOHE (WJF%“%)“% AUred (? & Oéoll lé}ﬁﬁ @ &ridﬂ He,
Q; O«EHWISE (&, 1959, @'E@QN {ng%@t"?(pj -6 1 Bz Lo NHAOAC
(for colums A D and 0 % MOH/ 10 %HO with

1°0. 1% TFA (for col umns B and C); Columm A Phenonenex
10 4.6 x 50 nm C18; Col unp. B4 fhepomenex CL8 10 3.0 x
50 mm Colum C. Phenonenex 4.6 x 50 mm C18 | op;
Col um D:. Phenonenex Lina Cl18 51p 3.0 x 50 nm Col um
E: Phenonenex 15 5p 4.6 x 50 mnr, Cl§; Preparative HPLC
data: Conditions for H2Q CH3CN wi 10mM NH4CQAc
buffer; Gadient: Lingargover 20 Hh. unl ess ot herwi se
noted; Starting conej 1%% B_un ess ot herw se not ed,;
Endi ng cone: 100%? EINGen CN | 95% H2O
with 10mvV NHAOAC | uent B
10mM NH4QAc; Col um: Sunflre Pr
m n; Cbnditions for

ép G s OBD 5p 30 x 100

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

20 cyclohexyl-5-][(cyclopropylsulfenyl)amine]carbonyl}-1,12b-dihydro-11-
methoxy-, (+/~)-. A mixture of (+/-) 8-cyclohexyl-1,1a,2,12b-tetrahydro-11-
methoxy-la-(methoxycarbonyl)-cyclopropld]indolo[2,1-a][2]benzazepine-5-
carboxylic acid (i equiv), and carbonyldiimidazole (1.5 equiv) in anhydrous THF
was heated at 50 °C for 30 min and allowed to cool to rt, Then | equiv of

25 cyclopropanesulfonamide and I,8-diazabicyclo[5.4.0Jundec-7-¢ne (2 cquiv) were
added consccutively. The resultant mixture was stirred at rt overnight. After acidic

aqueous workup, the isolated crude product was purificd by prep. HPLC. The
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20 O MeOH with 0.1 % TFA buffer; Gadient: Linear
over 20 mn. unless otherwise noted; Starting cone:

ess ot herwi se noted; Ending cone: 10
Wé?uenfﬂ%A; 10 % McOFl / 90 % H2O with 0.1 % T'Q_cgi*@szoosmsws

Eluent B: 90 % MeOH / 10 % 1120 with 0. 1% FA; Col um:
phenonmenex 21 x 100 mC18 H2O. 25 Internediate 26 0 O

0 N 84 WO 2008/112473 PC1YUS2008/ 055893

| 3- Cycl ohexyl - 3- met hoxy- 6- ( met hoxycar bonyl ) - 7Hi ndol ol
2, lia¢rnledihkenzazaphdadylitywad boxy | W oNa@tl id THF-MeOH to afford the

11 huoroscel 6. 6l (30, k) 3% BASSHL o RAMSPihidaon

13- eyed, omexyl T8¢ @Bﬂtﬁww: dkdrved to exist as inter-converting rotamers, as
i ndol o[ 2, | -a] [ 2] bchzazepj ne- 6, 10- dlcarboxylate (10 g,
20 ﬁwﬂfm%ﬂ%wérﬂ C&PwevlﬁbhEM%s*ve@bmhL) under N2. The

¢l ear dark green solution was stirred at rt for 2.5h,
concentrated to dryness and stirred with Et OAc (100,
m) over Highediatngd Jopicie rrEmerlraetwes Byt oflow undl

fil Uh@ﬁm%mté@aﬁb@@ Mt BroFRRCGARENELRO: G Onidthi8! Harting conc: 0%
13- cycl ohexyl -

met ﬁox%sowwwwéaw@myqoyc P0%erol o othervdiq e Rizaped:
pi ngg é%l il So/%( 18 uﬁtﬁ'lﬁmwf Rt ﬁéAQ(foﬂ&hﬁmm@'D aﬁ?ﬂ% 10'\%51\/100}1

as a yell was used f’'ur t her
1pur ¥ 90 ¥eltliComith 0.1 %I "NNR(fQG@mHMﬁIﬁ dl@[@lBW@S B 9313 CH@M/GS% H,0

(m »Jét%'bm%?r(\;émm %38& (s %HJ%J £g39(§3§g\(1§%f1? % I_isog@mo 1%

6 98"F(\C{f01 dolmn@BGnHLE); Gd-hln)m A7TPI@Borhdatx .10 8. 64& 52mB (HE, Clblumn
111)

, 7.52 (d J =8.4 ,
::l)lz BI pb]cnog}e% (E@ IOH PQ)Zq 59 s Qo&umljg f’gc }gm'g&ex 41%’1?0 mm &13
8. 340!-( ctOIUTﬁ'lTDlplge%gt%enc;tllﬁd C18E@VB0 KFoan 460l GM'i"ED Phenb@knex

time 3. mn, colum B, 4 mnute gradlent
1pnt épr%e’)dq ﬁﬁlgmﬂl ; DipargtiN HIgL Ot onditions for EIgO/CH;CN with

10mM NH.OAc buffer; Gradient: Linear over 20 min. unless otherwise noted;
Starting conc: 15% B unless otherwise noted; Ending cone: 100% B; Eluent A: 5%
CHaCN / 95% H,0 with 10mM NH40Ac; Eluent B:95% CHi1CN / 5% H,O with
10mM NH.OAc¢; Column; Sunfire Prep Cis OBD 5u 30 x 100 mm; Conditions for

20 Hy0O/MeOH with 0.1% TFA buffer; Gradient: Lincar over 20 min. unless otherwise
noted; Starting conc: 30% B unless otherwise noted; Ending conc: 100% B; Eluent
Az 10 % MeOH 7 90 % Ho0O with 0.1% TFA; Eluent B: 90 % MeOH / 10 % H,0 with
0.1% TFA; Column: phenomenex 21 x 100 mmC18 H,O.

25 [ntermediate 26
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20
Met hyl | 3- cycl ohexyl - 10 ((cycl opropyl sul fonyl ) car banoyl

oxYy- g
(%%—ﬁ’ffﬂg%{}ol 2, 1- a112] benzazepi ne- 6- car boxyl at e VET/US2008/055893
1,1 Carbonyl diimdazole (1.82 g, 11.2 mmol) was

added to a slurry of 13-eye
| ohexyl - 3- met hoxy- 6- ( met hoxycar bonyl ) -
7H i ndol o[ 2, 1- a] [ 2] benzazcpi ne- 10- car boxyl i c acid

(3.85 g, 138:3@5)1@@13)"1uno;r}l-E(x(aa@oxﬁh}bonﬂ)e;lr_ﬁlaelo[z;m
m xture was heated at 60 C f

t r el dbengptepingg Owb*voaps%b%é%mumﬁw a@d (310 1§b> w dficdz

MTOdrhpwisd t'orarsﬁqrmvalu e anekrt g ()tlh@ﬁ&lel@ c?’blbﬁbxyﬁhﬂmthoxy TH-
dropvvlsea IOn ofyaso [ ution of

13
nundfglofi2iiral ) bapzeng, §-dicrexylgs (m 2@@8];“1)1'241?@0‘00‘ hane
?CT(/zbJ%Q%é%’éS%C clEﬁ%%ﬁ('é?&nm)lml&l{@dsv@ﬁc§£th”()?g spt rt
over ni ght, luted wit m.) and washed
Wi t(ﬁ)np@@at@d g(ﬂlym_c)s\ andNpe wta§tOAQ @0 mEQ ontryigktnd hp pdlide were
( 3 i ophi I f t-ed

%IIE&?QG by fhigdlb&l lTF? h?@%@‘ﬁ:k&ﬁey%}d ng%(?g)Sy % i ? c%&{e%‘a £
wasxhetbow ¢- hncttlwmmltbt(naa - (<80[ 2y 2}tr¢1@d@omb1iﬁ@@h boxylic acid

o s LS 05 MR R it ot Rich s ot Qb uener

lwaspursicatione d MMM ED RBIA €DOD;) & 1- )3 £Di6 @h 1@Hy 2tHe 2.88 (m,

2‘33*’@%\@?«53‘@'@'@' Gt oy LB s £ 56 it R 0B 29 -

((cyshepropybsuld &Dn)}ﬂti) eanbamyh)52$d vet hoxy: itH; 7.ndaldof 2

sooh bl oD IR Bl 287 AT B el fad o B TRy

fur toeis: Rur44bicath O R 1ideNMR i3 0Q 1Mz R, CRGh@)gradicht 08 -
2.13 (m 14H), 2.73 - 2.87 (m 1H), 3.13 - 3.24 (m
1911), 3.82 (s, 3H), 3.89 (s, 311), 4.04 - 4.27 (m
111), 5.50 - 5.71 (m | H)m“gﬁecﬁgbﬁﬂ J=2.6 1-1z,
11-1), 7.08 (dd, J= 8.8, 2. 114), 7.44 (dd, J-
8.4, 1.1 Hz, IH, 7.50 (d, J—88Hz 1H, 7.80(s,
1H), 7.86 (d, J= 8.4 Hz, 1H),oq9 11 (k?rs H), 8.78
(br s, 111). LCMS: in/c 54 H) pet tlms 3.79
mn, colum B, 4 15 mnute g Internmedi ate 28
OCH 00 O~p HO/ 20

t hoxy- 7H

20 Methyl 13-cyclohexyl-10-((cyclopropylsulfonyl)carbamoyl)-3-methoxy-
7H-indole|2,1-a}j2]benzazepine-6-carboxylate. 1,1°-Carbonyldiimidazole (1.82 g,
11.2 mmel) was added 10 a slurry of 13-cyclohexyl-3-methoxy-6-(methoxycarbonyl)-
7H-indolo[2,1-a][2]benzazepine-10-carboxylic acid (3.85 g, 8.65 mmol) in THF (15
mL). The reaction mixture was heated at 60 °C for 1.5h, cooled to 1t, treated with

25 cyclopropanesulfonamide (1.36 g, 11.2 mmol), stirred 10 min and then treated with

the dropwise addition of a solution of DBU (2.0 mL, 13 mmol) in THE (3 mL). The

&5



i ndol o[ 2, 1- a] ] 2] benzazepi ne- 6-car boxylic acid. Methyl

13- cycl ohexyl - 10-

Wé@&)\é?hgﬁgopylsulfonyl)carbam)yl) 3- met hoxy- 7beﬂ@§h@&@ﬁ&n
, I -a][2] benzazcpi ne-6- carboxylate (1.0 g, 1.8 nmol)

was di ssolved into MOH/THF (1:1, 24 m-) and 25

treated with | M aqueous NaOH (5 nL). The reaction

m xture was stirred and heated at 60 C for 1.5h and

cooled to rt. The clear solution was neutralized with

| M raqueonsuHChay Sinet pt xanﬂai‘melnc@hquaviédﬂmcr(é@ﬁmb) and

org ) SHl t C

%/q!dfcd Ih\g-%la h@g lwrl\?lflﬁl 45@% 2 X %? 1y ! ?gndi m ?3% \)%@U‘J‘I’?%]
t o yDiﬁbldC(Blﬁ]UV@\2@@8‘-/\?311(2@5]3&%1lmmql@ﬁ58931‘1(1 the organic layer

13- I
f on;:/ ;:3% Bé%ﬁ%l% }g& ggboﬁ%‘_ sfﬁ%%qﬂgﬂ lfdfloamc layers were washed
a] [ &]nfhmzawpnm ﬁwe@aw@sm fikeracind colccBuged. 111 regile was

949% a.b t, yello ol th 0.75 equi of .
eyt e e (ol bt R E R Bpyaon rinsec
' HNMRh(E%}DDandMﬂéd (GEaON)etif 13-dykiohedi14- (m 17H, 3H from

THF@(CYC%@ ] ﬁqg )g]qg bfup%LF%p}hoxg—”/éﬁm%go 2§Fﬂ 2 Igfef!i%ggbpine—()—
4. 33«1166‘52}[%1@ 4)24 g§755 mnécﬁ 28)1/0)(4% g&i@ %Hovy solid W]nc?a u(dlﬂwnhout

4 ( 1), 4 (t 2H) ,
b furbior BT AN GOBYE, PG 5 68 L4 v Bty o, 287
col r a t t € 429 10 )
col m ﬁ 3.&%3?%9, ghadient 31y kRber spdiane 429 10,0, 9 50
8- cdll GheXy) 6% (4dycl 6oyl B (gt féar bafmyil) 734 et -

hox
1, 196 i Ayt Qey el Shiopsl i1 Wil 8] 5 I af 51 bdn L Bpi he- 51!
| a( )i I:Pé)r E)GS(WI at B1). TE&MS gk 4% ¢M-0fl)” sodhiroe3 .Y chin, delumn B, 4
Emﬁfédlgjpr%hon in mneral oil, 370 ng, 9.2 mmol) in

OR RS stlrrlng under Np was added
trlnethylsulfoxonlun1|od|de (2.03 g, 9.2 nmmol). The
reaction m xture was stlrEed.fgrrég m n and then
met hyl 13- cycl ohexyl - niermediate
10- ((cycl opr opyl sul fonyl ) car banoyl ) - 3- net hoxy- 7H i ndo
o[ 2, 1-a] [ 2] benzazepi ne- 6- carboxglate (2.2 g, 4.0
mol) in DVMBO (5 nil.) was added &8sk rinsed with
DVBO 20 (2 x 3 nm-)). th)react|o- m xture was stirred
| I't, poured into O. N 100 nmiL and extracted
with Et OAc (150 ni) ' mg; washed wth
brine (20 nlL) and e conbi. ps g’ayers were
extracted with Et OAc (100 ni).

20
13-Cyclohexyl-10-((cyclopropylsulfenyl)carbamoyl)-3-methoxy-7H-

indelo[2,1-a}[2}benzazepine-6-carboxylic acid. Methyl 13-cyclohexyl-10-
((cyclopropylsulfonyl)carbamoyl}-3-methoxy-7H-indolo[2,1-a]{ 2 |benzazepine-0-
carboxylate (1.0 g, 1.8 mmol) was dissolved into MeOH/THF (1.1, 24 mL) and

25 treated with 1M aqueous NaOH (5 mL). The reaction mixture was stirred and heated
at 60 °C for 1.5h and cooled to rt. The clear solution was neutratized with 1M
aqueous HCI (5 mL) and concentrated to remove organic solvents. The resultant

solids were collected by filtration, washed with H,O and dried under vacuum to yield
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conbine organic layers were washed with brine (-20
- dried (MgSO4), filtered and concentrated to

WO%@XWf'fésTgﬁdr?ﬁ'ediﬁl 'Gs wore remved by 111 FFRGSGRIBsss

The not herliquor was concentrated and dried under

hi gh vacuumto yield nethyl 8-cycl ohexyl -

((cycl opropyl sul fonyl ) carbanoyl )-1 | -nethoxy-1, 12b-

di hydr ocycl opropal d] i ndol o[ 2, 1- a] [ 2] benzazepi ne-1 a( 2H)
- carhe¥shadye 1 §- @{c%@lﬁ@py&uﬁo@ﬂ)cmaﬁ@)@%—Heﬂfblﬁ?ﬁ' indolo[2,1-
PCT/U82008/055893 mpl ,. 85% ,ow solid mhlch
was?JdsazageR RO trcap iR afid éh? Bf an%n% P s SREl yelaw golid

;vaz @mﬂloxyts%@v OJf i gi)a\mm@?s@tm@@t ﬁxﬁﬁ’é]s)'hﬁﬁcaub"]\l'\ﬂﬁ(]\(@ﬁ%oo
15 I@Hy (“12;052;) a 1 3192 26 fiy, YL PH fiem EHEF), 3,828 20 (m, 11H) 3.17 -

1. Lzl%%&ﬁ% (sq ?2(55 QHGIH%;BTZ' 513 : B]Hl)g%é? l_éés’s 89 168:5.55 -

0 41.8110)m, 18),2Z24(-d7,24)m, IH) 0.39z,7. @. (4H)25, ).5.882 7(%,(m) 2111 8.20 (br
0. ’4% ?l, )(S;G)Cllﬁg nd/% S\}Z'(T\g} E E}th 9‘ ng z’n%%,.c%gl’ntn‘gﬁz, 4\%@(131%{%12{1@5.
0.6H), 7.29 (d J= 8.8 Hz, o 411), 7.55 (dd, J = 8.8,
1.5 Hz, 0.611), 7.63 (dd,

8 8, 1. 5Hz, 0. 411), 7. 85(d, Jﬂ%“gﬁﬁﬁﬁzéro 7.88(d,J=8.8 1
oz, 0. 4H),8.08(d,J= 1.5 Hz, 0.4H), 8.31 (d, J= 1.5 Hz,
O.6FD. LCVS: nfe 563 (N%FD‘ , ref time 3.75 10 m n,

colu B, 4 mnute gradient. Intesngdiate 30 CH O N
00~ ONH 15 o

8- Cycl ohexyl - 5- ((cyékgprmpylsulrony ) car bawoyl ) - |

| - met hoxy-1, 12b- di am
[2]benzazep|ne 1 a(2H)-car hoxy i o
8-cycl ohexy I -5-((cycl opropy |sul fony I
| -methoxy-1, 12b-
di hydr ocycl opropa[ d] i ndol o[ 2, 1-\a].f'2] benzazepi ne-

| a(2H) - car boxyl ate (1.92 g, 3.41 20 mml) was

di ssolved into MOH//THF (1:1, 40 nL) and treated with

| M aquesi§ny 8-cyclohexyl-5-((cyclopropylsulfonyl)carbamoyl)-11-methoxy-

.\lndolo[z 1-a]
o Met hyl
) car banoyl ) -1

1,12b-dihydrocyclopropald]indolo[2,1-a]|2]benzazepine-1a(2H)-carboxylate. To
15 slurry of sodium hydride (60% dispersion in mineral oil, 370 mg, 9.2 mmol) in
DMSO (8 mL) stirring under Np was added trimethylsuifoxonium jodide (2.03 ¢, 9.2
minoi). The reaction mixture was stirred for 45 min and then methyl 13-cyclohexyl-
10-({cyclopropylsulfonycarbamoyl)-3-methoxy-7H-indolo[2,1-a]{ 2]Jbenzazepine-6-
carboxylate (2.2 g, 4.0 mmoal) in DMSO (5 mL) was added (flask rinsed with DMSO
20 (Z2x 3 mL)). The reaction mixture was stirred 1h, poured into 0.25N HCI (100 mL),
and extracted with EtOAc (150 mL). The organic layer was washed with brine (20
mlL) and the combined aqueous layers were extracted with EtOAc (100 ml.). The
combine organic layers were washed with brine (~20 mL), dried (MgSQO,), filtered
and concentrated to dryness. The residuc was stirred with EtOA¢/E6O (1:3, 50 mL)
25 and the solids were removed by filtration. The motherliquor was concentrated and
dried under high vacuum to yield methyl 8-cyclohexyi-5-
((cyclopropylsulfonyicarbamoyl)-11-methoxy-1,12b-
dihydrocyclopropald]indolo[2,1-a][2]benzazepine-1a(2 H)-carboxyiate (1.92 ¢, 3.4

&7



NaOH (8 nmL). The reaction m xture was stirred and

heated at 60 C for 2h and cooled to rt. The clear
Lppswas neutralized with | M aqueous 1-1£4 .

wﬁgﬁ-%%gﬁzs concentrated to renove organi c sol venﬁltvgéo%'aiwew893

resultant solids were collected by filtration, washed

with 1170 and dried under vacuumto yield

8- cycl ohexyl -5 25

((cycl opropyl sul fonyl ) car banoyl ) -11-nmet hoxy-1, 12b-

di hyrn@c8peh)ap r gpliivdidlid d’dllicdn[\ms ].aacai] W}idlobeforba @piifietiba (2khents

-car box lic a 1 .

PCTAUS2 68‘7 b%?égéom‘é‘”b%‘ %H‘PB? ‘“0%‘% qglg@ é@ﬁ’%{ﬁ p3itdfere

vvhl oh 9\A@szete§1ed 4V, t(hmﬂz f o, hGVGHQLHMf—l}?@t(Iz]DQH) 3F1r6esezzt(51

ture of rotaners or _atro I sonme

(30(514R/|31z41 <éD€fr ééOHGOO a3y £.5) &5 181D, o 111)21@ ﬂgé i‘@ 100 @

%gl J}% 1%;0%1&% 064}1?)23@24 mf2l'r|)s 03141&1@) 302 (M= 151(1)17 03614)16 93 -

1. ’5p4)0_1 (m, §9), (7d12 (34 6@1/50;1&1 7@95;@1—%@@ Q@H) 3251@J588

g|z H3,; @H){) 7@9‘&&’ 1(43'%%{]{2 @51{)07'5'3(6@15@8 16 1%50%11‘? 7613%(%1 J=

6 98. 8(@5 H *ogug e (d@f=5$.|j§ szo @g) (’/‘@8 (@ I 8811/ O4H) 8.08(d, /=
A (¢ A B4

@ng’lpgﬁr% 831;(%49143%6/ g'ﬁ&i? gb%@ ?15)% (PJ/J'T 'fg:[lgrc%]?%

10 5Hy, cmusr&lf(dmulm& raflichz, 0.5H), 7.85 (d, J- 8.4 Hz,

0.5H), 8.06 (s, 0.5H), 8. 35 (s, 0.5H), 9.31 - 10.35

(m 111). LCVS: rn/c 547 (M 10 H -, ret tinme 2.06

mn, columm A, 4 ninute gimdimette 30nt ernmediate 31 0-0

N N 15 Methyl 13-cycloh exyl-1 O ((isop ropyls u

| fonyl)ca rb am oyl) - 3-net hoxy- 7H

i ndol 0] 2, 1- a] | 2] benzazepi ne- 60*¢ar boxyl\at e.

I,1 -Car bonyl di i m dazol e (262 s |

added to a slurry of

| 3- cyci ohexyl - 3- met hoxy- 6- (et >ar bonyl ) -

ng, 1.36 mml) in THE (3 20 ¢
was heated at 60 C for 19§ rt, treated
with propane-2- squoner dg (200 ng, 1.62 mmol),
stirred 10 mn and thefh”streated with the dropw se
addition of a solution DB'U (0.27 nmL, 1.8 mol) in
THE (0.75 nlL). The reaction mxture was stirred at it
I6vernight, diluted with EtQAc (15 nL) and washed with
rl;l{;) (:I'E giC)ytlol'lnytlg!((cg'aglﬁx)opg'l%ul)t(on%fﬂcz{rlr))mn%?ﬁj—lP—rxﬁerl]l?ongl‘?l.Zb~
dihydrocyclopropa[djindoelo[2,1-a][2]benzazepine-1a(2H}-carboxylic acid.

eaction m xture

Methyl &-cyclohexyl-5-((cyclopropylsulfonyl)carbamoyl)-11-methoxy-1,12b-
dihydrocyclopropald]indolo[2,1-a]{2]Jbenzazepine-1a(2H)-carboxylate {1.92 g, 3.41

20 mmol) was dissolved into MeOH//THF (1:1, 40 mL) and treated with 1M aqueous
NaOH (8 mL). The rcaction mixture was stirred and heated at 60 °C for 2h and
cooled to 1t. The clear solution was neutralized with 1M aqueous HCI (8 mL) and
concentrated to remove organic solvents. The resultant solids were collected by
filtration, washed with H,0O and dried under vacuum to yield 8-cyclohexyl-5-

25 ((cyclopropyisulfonyl)carbamoyl)-11-methoxy-1,12b-
dihydrocyclopropaldlindolo[2,1-a][2]benzazepine-1a(2H)-carboxylic acid (1.66 g
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25 conbi ned aqueous | ayers were extracted with Et OAc
(15 m-) and the organic |ayer was washed with I N HCl
qﬂbi =10 nmL). The conbi ned organic |ayers wer
QE8HEd* i th brine (-5 nL), dried (MySO4), fPF?@%‘&W"“"”?'
and concentrated. The residue was stirred with EbO
(-15 nmL) for 2h and the solids were coll ected by
filtration, rinsed 89 WO 2008/ 112473 PCT/ US2008/ 055893
with Et,Oand dried to yield nmethyl 13-cycl ohexyl-|O0-
((i 50pHoBY! &) LORYLI &R RARPYhikn %dnfﬁch Xtk thﬁﬂasdgl Q{cgtadn
-a] [ 2] benzazepi ne-6- carboxyl ate m%
8504 rCgBls 4s brhlgmﬁﬁuymfll@twngl@pi ARk |1~@hw»as Né@dGOQ\MPﬁoGDC

f Ura%'@?& (Pg ¢J ﬁgto' )0 ZQ%:&l?ggﬁ&@??-@%%@%?lﬁ %%1%8 327

(m(m 1), 334182 (=s,1€ BHz) (.5H1B3 89 (« $,5H3H)86 (4. 10B1); 3.89 @67 = 15.0

(unnnﬂ“’ 0'_‘31'?) %ﬂb@g{ IS8 g 58, 3 @ }_'lec}l;) 0%51 RG (Rl se

2. 626ty 0.5H) 6.9F (dH4J b, 23380 4H), 15 % (le] P, ()I'HDf 0.71120.08dd, /

J - ?zéﬁgéo grai”ula 4, pE %H(ZSM&)F% 2@@ é%Hf Sl%cﬁ,g%}ﬁh

5518dc€ NbH). SHI)G,‘V 617 (dre ~3§d{8FIz 0, 5;&2) Egﬁ gmlo% 4 éz Ell i}llgyslez@(dﬁ.fl 8.4
gradi ent . I nter I.at _ 0 S, y
5 e Dot 6.0 FHE850 op By 0y 4o BrbytG M1 B 61
10XY =13y, 2&lime 2.06 min, column A, 4 minute gradicnt.
di hydr ocycl opr opa[ d]i ndol o(2, 1- a] (2] benzazepi ne-1 a( 2H)
-carboxylate. To slurry of sodium hydride (60%
di spersion in mneral oi |y eQfcd@e 32.-4 mMo] ) in DMSO (2
nil-) stirring under N2 was added trinmethyl sul f oxoni um
iodide (530 g, 2.4 mol ). The reaction m xture was
stirred for 45 min and then nethyl 13-cycl ohexyl-10 20
((isopropyl sul fonyl ) carbanoyl ) - 3-ffetkoxy- 7H i ndol o[ 2, 1
-a] [ 2] benzazepi ne- 6- o Gar boxyl ate578 g, 1.05 nmol) in
DVBO (1.5 nil.) was 3Jdded i hsed with DVSO (2
X 0.75 nmL)). The re tlifbn as\stirred | h,
poured into 0.25N (257w XToact ed vvlth
Et OAc (40 nL). The organic Iaye as washed with
brine (10 m) and the conbi ned eous | ayers were
extracted wth EtCAc (25 nl).

15

Methyl 13-cyclohexyl-10-((isopropylsulfonyl)carbamoyl}-3-methoxy-7H-

indolo|2,1-a][2]|benzazepine-6-carboxylate. 1,1"-Carbonyldiimidazole (262 mg,
1.62 mmol) was added to a slurry of 13-cyclohexyl-3-methoxy-6-(methoxycarbonyl)-
7H-indolo[2,1-a]{2]benzazepine-10-carboxylic acid {603 mg, 1.36 mmol) in THF (3

20 mb). The reaction mixture was heated at 60 °C for 1.5h, cooled to 1t treated with
propanc-2-sulfonamide (200 mg, 1.62 mmol), stirred 10 min and then treated with the
dropwise addition of a sofution of DBU (0.27 mL, 1.8 mmol) in THF (0.75 mL).
The reaction mixture was stirred at rt overnight, diluted with EtOAc (15 mL) and
washed with H,O (-5 mL), IN HCl {aq.) (2 x 10 mL) and brine (~5 mL). The

25  combined aqueous layers were extracted with EtOAc (15 ml.) and the organic layer
was washed with IN HCI (aq.) (~10 mL). The combined organic layers were washed
with brine (~5 mL), dried (MgSQ,), filtered and concentrated. The residuc was

stirred with Et,O (~15 mL) for 2h and the solids were collected by filtration, rinsed
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25 The conbi ne organic | ayers were washed with brine

(=10 nmL), dried (MJS™4), filtered and concentrated to
The residue was stirred with Et OAc/ , 4.

qu%gﬁfﬁ%d the solids were removed by filt raﬁ%ﬁ? #Rée}masw

not her | i quor was concentrated and dried under high

vacuumto yield nmethyl 8-cyclohexyl-5 90 WO

2008/ 112473 PCT/ US2008/ 055893

((isopropyl sul fonyl)carbanoyl )-11-nmet hoxy-1, 12b-di hydr

ocy el mopaldd}icndolicfl 2elir] 83-f2ldengdanepi ne- |

a(2H) - carboxyl ate (620 , 1.0 |, . quan as a,

yel _F%W”:’é’BY’F‘Q}(O“ Getiogay Daetov TRouPI A Fefgbonspine o
pur cdib&alldiO40 Rie 5 2 Rifol 3898 oF @ hiligIiy¥ Il ol afwfieh \Rd¥BK &
or atrope iIsoners. 'HN

: (o . ,NRB&SOO Mz, CDCl,) 8 0.32 -
0. 39ithpyt fgtherpurifpation. - HYIMY (KO Mtz LGRS 13268 13 (. 195D,
m 3 J5+15- I 1 . -
T e T BEN IR e s vl
1), (8, B 409 stBe0Hz,70) AH) 5. Y5, 3 (mBHY 6+48 (A0 B Hz, 1H),

5 ohebtpr ot re e d Pl - i

1 =10),6.802, 10)6AT) (d, 7= 83 Had |HY 84080 A7 +E.5 10, B $.57 (R8H).

o 51 sty ihoglg Pyt B ptmg o iyt Bogor o
10= 8.4 Hz, 0.6H), 7.86 (d, J= 8.4 Hz, 0.411), 7.96 (d,
J= 1.5 Hz, 0.4H), 8.20 ( J=1 Hz, 0.611), 8.39
(s, 0.4H). 8.43 (s, o.emﬂ“‘ﬂ@i?/é:ﬁfe c 563 (M 11)-, ret
time 3.00 mn, colum A 4 mnute gradient.
Internediate 33 15 OOH OO N oH | /1 \ 0f

8- Cycl ohexyl - 5- ( (i sopropyl sul f ony’ycar banoyl ) - 11 - met ho
xy-1,12b di hydrocycl opgopal d] i af|2, 1- al
i21benzazepine-la(2k$§paroox I 20 Met hyl
8-cyc|ohcxy|-5-((isgﬁﬁégyl j nbanpyl ) - 11- nmet ho
xy-1, 12b- d/

) - car boxyl ate (606 ng, 1.07 | was di ssolved into
McOH /THF (1:1, 14 nil,) and treated with | M aqueous
NaOH (2.5 nL). The reaction m xture was stirred and
heated at 60 C for 2h and <cooled to rt.. The clear

150l ut i onvwas BRYAIsIRdxk 280 EdpylsMIaaurerbsintd$d)-10 2n &hédy)-1,12b-
and dihydrocyclopropaldlindolo]2,1-a}|2]benzazepine-1a(2H)-carboxylate. To slurry
of sodium hydride (60% dispersion n mineral oil, 97 mg, 2.4 mmol} in DMSO (2
mL) stirring under N, was added trimethylsuifoxonium iodide (530 g, 2.4 mmol).
The reaction mixture was stirred for 45 min and then methy! 13-cyclohexyl-10-

20 ((isopropylsulfonyl)carbamoyl)-3-methoxy-7H-indolo[2,1-a][ 2]benzazepine-6-
carboxylate (578 g, 1.05 mmol) in DMSO (1.5 mL.) was added (flask rinsed with
DMSO (2 x 0.75 mL)). The reaction mixture was stirred 1k, poured into 0.25N HCl
(25 mL), and extracted with EtOAc (40 mL). The organic layer was washed with
brine (10 ml) and the combined aqueous layers were extracted with EtOAc (25 mL).

25  The combine organic layers were washed with brine (~10 mL.), dried (MgSQOy),
filtered and concentrated to dryness, The residue was stirred with EtOAc/Et,O (1:4,
10 ml.) and the solids were removed by fiitration. The motherliquor was

concentrated and dried under high vacuum to yield methyl 8-cyclohexyl-5-
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25 concentrated to renove organi c solvents. The

residue was stirred with HO (10 nL) overnight and the

r | tant solids were collected by filtratio .
““Mﬁ&ﬂ“i?3o and dried under vacuumto yield Ber R8N ssuos

8- cycl ohexyl -5- ( (i sopropyl sul fonyl ) carbanmoyl )-11 -

nmet hoxy-1, 12b- di hydr ocycl opr opa[ d] i ndol o[ 2, 1-a] [ 2] benz

azepi ne-la(21l)-carboxylic 91 WD 2008/ 112473

PCT/ U82008/ 055893 acid (530 tng, 0.96 nmmol, 90% as a

br |(QM])1 G{ﬁf'lqlumfﬁﬁyﬂi)@ilenM} Plhm\é@rﬁxWSQ?ﬂJ M]?(n@&klopf(%ﬁm%olo 2,1-

purlflcatlon nts as ure of
or di} ﬂlbﬁél/p@w%lﬂfcm IP.LNWRtC((Q%mM_]ZO m@‘@i @9)”“ é;d&od %low solid
? mll&lﬂa)\/a&gxsécmnle&ﬁ & 1{:1 nl‘?}f}al(om chchﬁs)"Qxad@ ]7:91x1u:§011113mmcm

3
3. 98 atropp, 19@Nqiim I"};NMIij_)OO Ml{gg“ly l@cb 032- QQE)(Qm]-ﬁcHID (}ﬂ-]) 2.09
d4(§1 @9.613)38.6%52%"% 2,8 1,898 570 1, WerhM s 1 &1 suy 318 ¢

. A7), 7.828( @1 4226 MAAGmBHILY. 20(d, =858 Hiz).48),6B4)((, J =

S HITB, 8o gt R AN IS Bea ey

81.@ (dz.] = Q.68H) 0.47) 921 1((d, J 3268140 i), 70234H{)J 84]:& (.dx), 7.25

o Gk R enap s s S5 S80S0 oot i rgagy O R

1610 garagly gptd, J=E erpadiat 2e8di, /0 g1 HOA ADS7.0 (dHZN 11 HA5

Met hyl _

10- Q)(I?M ROELVFony 7 et baiidy (%) 0452 Sy i M iHoy (M-
7H1¥ nelaing] Zoolmal $AlBeAZ a2eRIDGSemar boxyl at e.

1,1 - Carbonyld||n1dazole (1, 23" g, 7.60 mmol) was

added to a slurry of

13- cycl ohcxyl - 3- met hoxy- G {:BIHQxXyEar bonyl ) - 7H-

i ndol o[ 2, 1- a] [ 2] benzazepi ne-10- carboxy lic acid (2.6
Iy, 5.8 mml) in THE (I 1 nL). 20 The reaction nmixture
was heated at 60 C for 1.5h, coqjed0 ort, treated

with sulfamde (1.12 g, . stlrred 10 mn

and then treated wtha he dropw, s <] addition of a

sol ution of DBU (1.8l in THP (3 nL). The
reaction mxture v‘vaﬁ i

with EtOQAc (80 nlL) and CH2

<ol O\IO’\

8-Cyclohexyl-5-((isopropylsulfonyl)carbamoyl)-11-methoxy-1,12b-
dihydrecyclopropa|diindolo{2,1-a]j2]benzazepine-1a(2H)-carboxylic acid.

20 Mcthy! 8-cyclohexyl-5-((isopropylsulfonyljcarbamoyl)-1 t-methoxy-1,12b-
dihydrocyclopropaldlindolof2,1-¢]{2]benzazepine-1a(2H)-carboxylate (606 mg, 1.07
mmol} was dissolved into MeOH/THE (1:1, 14 mL.) and treated with 1M agueous
NaOH (2.5 mL). The reaction mixture was stirred and heated at 60 °C for 2h and
cooled to rt.. The clear solution was neutralized with 1M aqueous HCY (2.5 mL) and

25 concentrated to remove organic solvents. The residue was stirred with H,O (10 mL)
overnight and the resuttant solids were collected by filtration, washed with H,0O and
dried under vacuum to yicld &-cyclohexyl-5-((isopropylsulfonylcarbamoyl)-11-

methoxy-1,12b-dihydrocyclopropald|indolof2,1-a¢}[2 Jbenzazepine-1a(2/{)-carboxylic
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and concentrated to dryness. The residue was dil uted
wth CH2Clz (100 nL) and 25 washed with IN HCl (ag.)
nm.). The conbi ned aqueous | ayers wer .
wo bt Ged 3 (100 i -) and the conbi HEHUS008053893
organi c |layers were washed with '/2 saturated brine
(=50 m.), dried (MgSOM), filtered and concentrat ed.
The residue was stirred with Et20 (=75 nL) for I h and
the solids were collected by filtration, 92 WO
2008414 124 1%, POT/nin@2008) 0568981 yallonseldd which wikt 20d anitlout
drldto ield nmethyl . :
t gllfﬁ g'ﬁplfo&lm;’p}%%ﬁ T)qaﬁff?yl anil:l_j"C of rotamers or atrope isomers.
cyclgmhﬁﬁwdtzo@mxt b@mrﬁm ndqj A2, d 51@]) [ @h@e@ za@ﬁ p1|7f¥$%)62 70 -
car boxyl at e

yel ﬁd\}v(@oﬂﬁblg\ﬂﬁl(%lﬂf W Hsé’eﬁlw?t%ﬁat/gﬂ)u? Phet 10%11 L4H), 5.29
%?U“(J 'JCO%;S'(QH; 04Hj"\%/5§8§39ﬂ 1%%12 3).98. ioﬁgn 118; 71%@1 J=
3. 89.6(1&z, 03H),, 7.4, @0/ = 24311180@H1) 7l 9|-G}i Jﬂsgﬁ&i?' OQHBZ}!‘ 3(3@ J=88
1 |
(g%ﬂz,isoz.ﬁlg).,g.,%éé&g'%ié% - 1%A§£ %76141(357 d(g& lj_—-:i;"é 14, 0)41HZ7 7,/
111)3.87H49.6¢t0, 7.93 (d, £= 848Haﬂ 41, EiIH)d,H 175814§4¥11 &Hl,(d, /=

(7-3’8%15(1? ’()f-l) C}VEM% lelH%d %Sé A{N%PMQ FDIQ:ITQIm(CQr'Vf- hin Cogunbs%B 49 mm%tc

leolgmnma, 4 mnute gradient. 10 Internedi ate 35 O OH
SHNNHO

I O- ((Am nosul f onyl ) car banoyl ) -1 3- cycl ohexyl - 3- net hoxy-
7Hindol o[ 2, 1- 15 a] [ 2] benzaepici3e- 6- car boxyl i ¢ aci d.
Met hyl 10-(( aninosulfonyl)carbannyl)-ls

eyel ohexyl - 3- net hoxy- 71- 1-i ndol o[ 2, 1- a] [ 2] benzazepi ne-
6- carboxylate (725 ng, 1.39 mob) was dissolved into
MeOH / THF (1:1, 16 nm,) and treatdd with | M aqueous
NaOH (3 nL). The rea@t?o P m e Wwas stirred and
heated at 60 C for OthN.~‘ tq rt. The
reaction solution wWa8 dul ut H O (2:1, 15
m.), 20 neutralized with I ' (3 L) and
concentrated to renbve organic .Ivents The
resultant solids were coll ected filtration, washed
with 11z0 and dried under vacuumito yield

130- ((am uosul f onyl ) car banoyl ) - 13- cycl ohexyl -

g!élt 202()6/5%1%ély| ?(9 glaxi%h%éllﬂfmgi)c kl));xrzl}%?ﬁ-e cyclohexgla{-mellyoxy 7H-

indolo[2,1-a]]|2]benzazepine-6-carboxylate. 1,1’-Carbonyldiimidazole (1.23 g, 7.60

mmol) was added to a slurry of 13-cyclohexyl-3-methoxy-6-{methoxycarbonyl)-7H-
indolo[2,1-a]{2]benzazepine-10-carboxylic acid (2.6 g, 5.8 mmol) in THF (11 mL).

20 The reaction mixture was heated at 60 °C for 1.5h, cooled to it, treated with
sulfamide (1.12 g, 11.7 mmel), stirred 10 min and then treated with the dropwise
addition of a solution of DBU (1.8 mL, 11.7 mumol) in THEF (3 mL). The reaction
mixture was stirred at rt for 3h, difuted with EtOAc (80 mL) and CH,Cl; (100 mL)
and concentrated to dryness. The residue was diluted with CH;Cl, (106 mL) and

25 washed with IN HCi{aq.) (2 x 100 mL). The combined aqueous layers were
extracted with CH,Cl; (100 ml.) and the combined organic layers were washed with
¥ saturated brine (~50 mL), dried (MgSQ4}, filtered and concentrated. The residue

was stirred with Et,O (~75 mL) for 1h and the solids were collected by filtration,
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as a bright yellow solid which was used w t hout
further purification. '"HNWR (300 25 MHz, CDClS) 6

2 (m | OH), 2.82 - 2.96 (m | : »
\VOHy&yﬂéﬁé 4.20 (m | H, 5.57 - 5.80 (n1 1P2§n&ymi§v$93
- 7.23 (m 2H), 7.55 - 7.63 (m 2H), 7.88 - 7.94 (m
2H), 8.18 (s, 1H). LCMs: nic 510 (MtH)', ret tine 2.85
mn, colum B, 4 minute gradient. 93 WD 2008/ 112473
PCT/ US2008/ 055893 Intermediate 36 0 0 00 O HZN NH O

S rinsed w1th Et,O and dried to yield methyl 10-((aminosulfonyl)carbamoyl)-13-

Met hyl 5- ((am nosul fonyl ) car barmyl ) - 8-cycl ohexyl - 11- net
hoxc)yglthgg J-methoxy-7H-indolo[2,1-¢]| 2 Tbénzazepine-G-carboxylate (2.8 g, 5.3

di hMﬁiBPW%i Qr@%[ﬂllbwqgh@{v%aﬂwﬁi 120 Q@tﬂéxﬁ?ﬁﬂkﬂ@uhﬁﬁ&]ﬂ

)-carboxylate. To slurry sodi um hyd
dl SWMRMOIMHmQ{é@@b QiR - QSQ(QInnI(@]) B78- hivbl ﬂ) i, TRE®

el %gféu 03%8.“3%?%@ 01 Sﬁggm gs G866y 31 607 .-

t hrié@Hpolﬂt); ofs(ddThe 8r8€21.6ﬂ120ﬁ*1)n7>4ﬁ (ade./ werst, $t5itka, éd), f7aw® (d, J

0. 5h e th 0,
(ot RoEul ORI e arboyy 52 el Shgirs: Hok ks 42
3- iﬁlr:(d‘ciBD@/Z 524 (re}-[H2] hseﬁmazmpmme dhear bokyinategr{dzn0 g,
3.8 mvol) in DVBO (8 nlL) was added (flask rinsed wth
DVBO (2 x 2 nL)). The reaction m xture was stirred
111, poured into 0.25N Halerhd®Qc®d -), and dil uted
with CH2Cl 2 (100 nL). The solution was filtered to
collect solids, and the organic |ayer of the
not her | i quor was separated and Xf c&q]centrat ed to
dryness. The residue was dissol ved into EtOAc (--150
nm.) was washed vmttblﬁilZOO( 50 and brine (-50 nl)
dried (MyS4), fllterE&: ] jrated to dryness.
The residue was st el R0 (4:1, 50 nl)
and the solids were coll ect® r&tion and
washed with Et OAc. These sol i ds/we conbi ned with
the initially collected solids yield nethyl 5 20
((am nosul fonyl ) car banoyl ) - 8- cyctrohexyl -1 | - met hoxy-1, 1
2b-
di hydr oc cl opr opag)d] i ndol of 2, 2] benzazepi ne- | a(l I—?
- car boxy e{fftm("rﬂs "gl)cqbsmwﬁrw cy Gugxylasmgthogyr7Eopfiefel2,1-
15Wh' ‘H[L’]Nma}éﬁﬁx@ 00 DO bkt e thy PHL I hia ekl iRy )cE’nﬁa@n%@ﬁS $3-
1 mxture of rotanmers or atrope isoners

1| qymwgéf_mqw%y THivBdyidR) -Gl Pbagazepine-6-carboxylate (725 mg, 1.39

mmol) was dissolved into MeOH/THE (1:1, 16 mL) and treated with 1M aqueous

NaOH (3 mL). The reaction mixture was stirred and heated at 60 °C for 0.5h and
cooled to rt. The reaction solution wasg diluted with MeOH/H-0O (2:1, 15 mL),

20 neutralized with M aqueous HCE (3 mL) and concentrated to remove organic
solvents. The resultant solids were collected by filtration, washed with H»O and
dried under vacuum to yicld 10-((aminosulfonylcarbamoyl)-13-cyclohexyl-3-
methoxy-7H-indolo[2,1-«][2]benzazepine-0-carboxylic acid (650 g, 1.3 mmol, 92%)
as a bright yellow solid which was used without further purification. 'HNMR (300

25 MHz, CDCly) & 1.16-2.22 (m, 10H), 2.82 - 2.96 (m, 1H), 3.94 (s, 3H), 4.07 - 4.29
(m, 1H), 5.57 - 5.80 (m, 1H), 7.14 - 7.23 (m, 2H), 7.55 - 7.63 (m, 2H), 7.88 - 7.94 (m
2H), 8.18 (s, 1H). LCMS: m/c 510 (M+H)", ret time 2.85 min, column B, 4 minute

gradient.

93



0.21 (ni, 0.5H), 1.06 - 2.12 (m. i 1.5H), 2.64 - 294
(m 2H), 3.46 (s, 1.511), 3.49 (d, J 25 = 15.0 Hz,
375 (s, 1.511), 3.85 (s, 311), 4.02 ( .

W%%‘)lﬁé,:‘o. 5H. 5.21 (d, .J =15.0Hz, 0.511), &Héfzémsmﬁs”

J=15.0 Hz,0.5H),6.99-7.09(m 111),7.17-7.31 (m 1H),

7.41 (s, 0.511), 7.43 (s, 0.511), 7.66 - 7.56 (m

111), 7.82 (d, J = 8.4 Hz, 0.511), 94 WO 2008/112473

PCT/ US2008/ 055893 7.87 (d, J= 8.8 Hz, 0.5H), 8.25 (s,

0.5H), 8.47 (s, 0.5H), 1l.i@2n(sdiate®65H), 11.69 (s,

0.5H). LCMS: nfe 538 (MtH)', ret tinme 3.56 mn, columm

B, 4 mnute gradient. Internediate 37 5 OCH O-q O

HZN S HO5-((Ami n osu Ifonyl))aob am oyl ) - 8-cycl oh

exyl-1 1 -m ethoxy-1, 12b-

di hydr ocycl opropa[ d] oggm[z 1- a}

-carboxylic acid. 10

5- ((ani nosul f onyl )c'?fP'baHDyI

4 benzazepi ne- | a( 2H)
I/I | - met hoxy- 1

d| hydr ocycl opropa[ d] i ndol of 2, 1- ] benzazepi ne-1 a( 2H)
-carboxy latc (1.1 ng, 2.0 m was di ssolved into
McOH /THF (1:1, 24 nL) and treated with I M aqueous
NaOH (5 nmL). The reaction m xture was stirred and
heated at 60 C for  2h and cooled to rt. cl

sol ut i on™MHy! ﬁ‘é(&‘l“}‘a?‘ﬁ“ifélﬂyl?&afm“’l"YW%\WG%‘%‘/]'II11"Qﬂfh‘("3’ -1,12b-

111lg)nyarnstyigp fpARBRLLBIEdal| Dbl ¥n OF -EarBANARP IS 51
The rggl dae 3\2@ gtﬁlrret Wﬁ[g ' : ( n%ﬁm ) W dqu“y

t he of gl hytide HiOPgdispeere le@vlv%ltoéd%y%ﬁﬁi lrﬂ@@ )é)‘hDMSO (8

washad Wi uilerands d(ﬂrcu %f;inaﬁsqsﬁfoy@ﬁw mdﬁ& (y k)@k,dg 8 mmol) in
5- ((am nosul fonyl') car banoyl ) -'8- cycl ohexy

met HERyRoiemh Il Kydios ey shspyas paped or ?ré’é?lé}{@mlmﬁ]*f@]oben
az mol
Ié ?(an‘ﬂﬁ)sl IF& gl%éa)baﬁfbpﬁ%yéyi:]%hexmﬁﬂ Qﬁ h\kgggﬁggdolaQq ut 20
fur ffﬁéﬁﬁclpﬂﬁ?qmﬂco’aw‘émﬂdl?@r(éé)@nﬁ & B0l inDMISEH(K My éfdbﬁddcd (flask

rsog AR &rpﬁg?gg@ g @gig%gc ,famHNg(Rigl%%sMﬁm é&g)ém

- 2 OQ?AN Hﬁli (Q(P.q, ml.B dlzq(ﬂdr(uﬂ(;d With @i4,(8, (120 nﬂ)) 5 111() soh@nog Bag §ltered
d (OIS - ¥
COé%ﬁf%ghé %8‘1[1_0 d‘}] crdn? Wci ZI)Q 8]§ &‘Zo’thcbl?@ 1\5«§sd‘<'8p%étcc_?‘f‘ijfi6 08

1@ m cd)iH):nt;a'ileﬂ dn—yn@qq46h¢ msxd4¢-|)1¢s dMssbBe( ahio LA - 150HRL.) was
0. 51

0 ﬂz iieg ugw%hb‘;( g@m 2&1](1 g (~so%"ﬂ) (Bi.%giig’l’ggg%)zf%]‘g{:(@’ &u®

0. Sbbiaccx&mﬂeii t0 grynbhsh I-H)u; redillod@as-stihdd $#8h EPAC/ELO (4:1, 50 mL) and
the solids were collected by filtration and washed with EtOAc. These solids were
combined with the initially collected solids to yield methyl 5-

20 ((aminosulfonylcarbamoyl)-8-cyclohexyl-11-methoxy-1,12b-
dihydrocyclopropald]indolo[2, I-a]{2]benzazepine- la(2/7)-carboxylate {1.39 g, 2.6
mmel, 68%) as a tan solid which was used without further purification. Presents as a
1:1 mixture of rotamers or atrope isomers. 'HNMR (300 MHz, DMSO-dg) & 0.13 -
0.21 {m, 0.5H), 1.06 - 2.12 (m, 11.5H), 2.64 - 2.94 (m, 2H), 3.46 (s, 1.5H), 3.49 (4, J

25  =15.0Hz, 0.5H), 3.75 (s, 1.5H), 3.85 (s, 3H), 4.02 (d, J == 15.0 Hz, 0.5H), 5.21 (d, J

= 15.0 Hz, 0.5H), 5.42 (d, J = 15.0 Hz, 0.5H), 6.99 - 7.09 (m, 1H), 7.17 - 7.31 (m,
1H), 7.41 (s, 0.5H), 7.43 (s, 0.5H), 7.66 - 7.56 (m, 1H), 7.82 (d, J = &.4 Hz, 0.5H),
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211). LCMS: rn/c 524 (MtH)', ret time 3.51 mn, colum
B, 4 mnute gradient. 95 WO 2008/ 112473

P 08/ 055893 Internedi ate 38 was analy e
Wofzgﬂ’{’tf% g LG/ M5 method: Col umn: PHENOVENNEX- E%R%?"%??S”
50nm 510; Mobil e Phase: (A) 10: 90 net hanol - water; (B)

90: 10 net hanol -water; Buffer: 0.1% TFA; G adi ent

Range: 0-100%B; Guadient Tinme: 2 mn; Flow Rate: 4
nm./mn; Analysis Time: 3 min; Detection: _ 5 Detector
1: AN @t/ <288 mun.sPeteemst©ro.521), M7 (sEbH), 1) .60 14 espmdil abes,

3800w 0 0 N _NSO N,Ove 10 , _ _
(+JQ§théﬁ%$6W%§§ﬁGﬂﬁﬁl(@LWﬁ?ﬁ§@BWbéWﬁ?Pﬁﬁﬂﬁym§ﬁBW6ﬁV}
)-1, 1a, 2, 12b- tetrahydro-11|-nmethoxy-Ia-(

met hoxycar bm yl ) cycl oprop] d] i ndol o[ 2,1 a]

12] benzazepi ne- 5- car boxari'@Bedirée & stirred sol ution of
s¢he acid (1.15 g, 2.5 mol) inan. Tl IF (5 nm), neat
CDI (0.61 g, 3.75 nmiol) was added and the m xture 15
was heated at 50 oC for 30 m n. “Fheon reagent the am ne
and DBU were added and the resultdlt m xture was
stirred at rt overanﬁt.oReactimn
said. NH4C and tpgps A i t OAc (2X 50 ml).
Organic | ayer was washéd wi ' : then dried
(Na2S™4). Crude product was purlfied”by flash col um
chr omat ogr aphy (silica gel, o McOH in DCM to
afford the product (1.03 g, 20 as a beige solid.
LG M5: Retention tine: 2.913 mn; me 621 (Md). The
product was observed to exist as inter-converting

r ot amer 4 : m
ST 5 Bl UG 40,105 RT3
1. ABhydroyycBpk)padjiislo{2,1-a§ 2] blenyazdpike-) (2 H)-683rbox dicBdid. m
3 . P 2: X ,6 2 £ . 39 .

0 m s Gea Sl B e S Ay e b B m 1 19
, 2.BRxPoc9Bo@bpd{aindblofd,] -a32Bbnzazcpid8l a(A)-chrblelyla@ (B0 ne, 2.0
3. qgmgl%ag’ di@o’fvcg'ilztg McO%I//QI%F((Iln’, 24§ n@)’ané il‘%BQC(‘]-Wi?ﬁ IM aqueous

NaOH (5 mL). The reaction mixture was stirred and heated at 60 °C for 2h and

cooled to rt. The clear solution was neutralized with 1M aqueous HCI (5 mL) and

15 concenirated to remove organic solvents. The residue was stirred with H.O (10 ml)
for Th and the resultant solids were collected by filtration, washed with H,O and
dried under vacuum to yield 5-({aminosulfonybcarbamoyl)-8-cyciohexyl-11-
methoxy-1,12b-dihydrocyclopropaldiindelo[2,1-a]{ 2 Jbenzazepine-1a(2/)-carboxylic
acid (1.05 mg, 2.0 mmol, 98%) as a light yvellow solid which was used without

20 further purification. Presents as a 1:]1 mixture of rotamers or atrope isomers.
"HNMR (300 MHz, DMSO-dg) 8 0.08 - 0.17 (m, 0.5H), 0.79 - 2.13 (m, 11.5H), 2.65
- 2.94 (mm, 2H), 3.44 (d, /= 14.6 Hz, 0.5H)}, 3.85 (s, 3H), 3.96 (d, /= 14.6 Hz, 0.5H),
5.20(d, J=14.6 Hz, 0.5H), 5.40 (d, / = 14.6 Hz, 0.5H), 6.98 - 7.08 (m, 1H), 7.17 -

25  Hz 0.5H), 7.87 (d, /= 8.8 Hz, 0.5H), 8.25 (s, 0.5H), 844 (s, 0.5H), 11.48 - 13.19 (m,
2H). LCMS: m/e 524 (M+H)", ret time 3.51 min, column B, 4 minute gradient.
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(m |1 H, 6.69 (s, | H, 6.86 - 7.04 (m 1 H), 7.08 -
7.15 (nn, 1H), 7.21 - 7.28 (m 1 H), 7.33 - 7.55 (m

- 7.88 (in, I H, 7.94 - 8.25 (m -
wOHBHEA7{ 12273 Pepl US20081 055693 1 nter ned ot hCHS LRI

Exanpl es 1-11 the experinental procedures that follow
until otherw se noted. HPLC nethod: Method A: Start%
B= 0; Final % B= 100; G adient tine= 3 nmn; Flow Rate=
4 m/mn; Wavel engt h= 220; Sol vent A= 10% MOH 90%
H20- 0. 1%hkeneGok B e ntas 1:3H-208Me BHoIbOYH2AOME heMAER;Cobimn:

S0 af N SREREF s R S gl a4 Wy

Fl owaRat8F od: 1nidmanol- M&melaaffgt h?"/@ﬁ@\,,(nﬁﬁhﬂ@ﬁhwo‘\ﬂ 160%; B
Acetonltrll 95% 1- 120 10 Mn Anmoni um Acet a ol vent
§Bai A Eten P tping Elow Ratep mUL{BHARANHD hitkr AE@t qglion:

@ol ERToPhame AENBXmb: UNRecdr 0: MsFBspm 510. Conpounds
for which I,C/Ms data was obtained with nethod B are
noted. 10 Unless noted LC/ M5 was obt ai ned usi ng Met hod
A Internediate 39 \N NpiedRdlad 38

R, 5S) - 3- et hyl - 3, 6- di azabi cycl o[ 3. 1 1) heptane. To a
solution of (1R 5S)- tcrt-butyl

3, 6-di azabi cycl o[ 3. 1. 1] hept anc- 6- gar baxyl ate (1.0 g,
5.04 mol) in MOH (25 m,), pararjynmal dehyde (0.227

g, 7.57 mmol) and zinc @hlorlde (163 7.57 mol)
were added. Then sodi_up$.cyHnok ydr'de (0. 475 g,
7.57 mol ) was addéd Po%Lith p B reaction

m xture was stirr.et rt. 1t - Oflen
insoluble solid was filtered out d the filtrated
was concentrated. The residue wa$§ rticipated

bet ween | 0% NaHCO3 sol uti on and | acetate (2X 50
gL). The organic layers were conbined, dried (MySO4)

and concentrated to give a colorless oil. It was then
di ssol vet/)#-Qlohet g-N-dd4mhethylpimdraEPAl -¢ Bullonyby L, vk 1 2b-
add for
ove?ﬁmlﬁh% %%h{ Sg‘l(é]‘ieé{n{l& Zf’rb )cghog:fo gu]ﬁhzog;ﬁz\ile 0
mhiBHZBmhﬂdqnaesknﬂukamnbﬂﬁ@tsmsﬁdomﬁﬁs@thanqm 154, 8.5

66% }éﬂ‘ggm f“Q%{%Hgg; 141115, flﬁ_‘% @Tréqﬁl_ Eg%q%rgnﬁg@s %@% ?‘xg{gtg_?)niéure

}3 18¢a6 hgatdd at BH) oG f8C0(ndp. Tred Bcagdt Hr, annd-nd4113B wieek, added and

J zlétllic??'gfsull_t%ﬂt mzlxtme \ﬂésélﬁgrrég at 1'f] ():\f%f'll}g%t.lﬂghct%nw;i's quenched with satd.
NH4C! and then extracted with EtOA¢ (2X 50 mL.), Organic layer was washed with
water and then dried (Na2S04). Crude product was purified by flash column
chromatography (silica gel, 8-10% MeOH in DCM) to afford the product (1.03 g,

20 (6%} as a beige solid. LC/MS: Retention time: 2.913 min; m/e 621 (MH"). The
product was obscrved 10 exist as inter-converting rotamers by 1H NMR (400 MHz,
CHLOROFORM-D): d ppm .31 - 0.4} (m, 1 H), 1.16 - 1.28 {m, 2 H), 1.29 - 1.48
(m, 2 1), 1,50 - 1.61 (m, T H), 1.63 - 1.84 (m, 3 ), 1.85 - 2.10 (m, 6 H), 2.28 - 2.39
(m,3H),2.38-2.50{m, I H), 2.51 -2.6]1 (m,4 H),2.61 -2.82(m, 1 H),2.82-2.96

25 (m, 1 H), 3.36-3.48 (m, 1 H), 3.50 - 3.62 (m, 3 H),3.77-3.92 (m,3 H),5.10- 5.44
(m, 1 H), 6.69 (s, 1 H), 6.86 - 7.04 {m, 1 H), 7.08 - 7.15 (m, 1 H}, 7.21 - 7.28 (m, |
H), 7.33 - 7.55 (m, 1 H), 7.77 - 7.88 (m, 1 H), 7.94 - 825 (m, 1 H).
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30 97 WO 2008/ 112473 PCT/ 11S2008/ 055893 Exanple | \N
NO 0011 /SOH N Ow 5

7 o[ 2, 1-a] [ 2] benzazepi ne- 10- car boxamni d
w W’ﬂgﬁi [ (di met hyl ai ni no) sul f onyl ] - 3- net hoxg‘%ﬁsg‘y’%""s”

(1R 5S) - 3-net hyl - 3, 6-

di azabi cycl o[ 3. 1. 1] hept - 6-yl Jcarbonyl ]-. M5 nm z

632(MH '), Retention tine: 2.510 mn. "H NWR (500

MHz, MOD) S ppm1.12 - 1.61 (m 4 H 1.65 -2.22 (m 7
2. 28nterm@dQ9: 1omnd E2athleS1-D L the eBpBBach it prdeddpires t1@bfollow

S %1?i5@1%1'§/'i \%gm&g ijl?;!_:(% ﬁfﬁ%il I\:iﬁ-zth(-%} &;gtar]f"% ng506 %Ilﬁ(dﬁ’/z B%I’OO 2
4(314(11&,13 1lmcH)3 1%11151410“/ Rat24 follinid W‘ch?:n&i?l e, sdhved-24 10%
HZ (s H Exanple 2 ~N N O 00 a i ) / S%
N ,\M@ﬁ%} 9(1/@1]20 0. §"o TFA; Solvent B=90% MeQH- 10% H20-0. i% TFA
sQ/c&(ng@g{ch&dn&qm 0l o 2k ZhbS N7 aZ2RIINE e BABROXANAI ‘%31
X
%19 ﬁwqu HpgONEu Floonitp= § mlianing, Waslanathr 2R drdvent Am
et h@)()ﬁc!:t@mfl111)(5‘;“3’1%)10%[ 1Ammmﬁ 1m Acctdic ?ajlvcnt B=95% Acct0|1\1/15u11~

net hyl - di azabi cycl o ept - 6- Y[ ] car bonyl ]
m ZS%M@MQ Yim Rementmokecpoe; Cogn=2P @B gmeiix i B 0o mm

2 : .
D5 A0 N B T T e
IanUMCﬂnHﬁc&C@ES@dﬁdeM¢©ﬁmQQECM%M3008/112473
PCP/ US2008/ 055893 Hz, 0.2 H) 4.57
(s,br,0.4H)5.01(d,J=14.65 Hz, 0.2 H 5.31
(s, br,0.8H)6. 98- Intermediate 39

™N
NH

(1R,538)-3-methyl-3,6-diazabicycloi3.1.1heptane. To a solution of (1R,58)-
tert-butyl 3,6-diazabicyclo[3.1.1]heplane-6-carboxylate {1.0 g, 5.04 mmol) in MeQIH
(25 mL), paraformaldehyde (0.227 g, 7.57 mmol} and zinc chioride (1.03 g, 7.57

15

mmol} were added. Then sodium eyanoborohydride (0,475 g, 7.57 mmol) was added

20 in portions. The reaction mixture was stirred at rt. for overnight. Then insoluble solid
was filtered out and the filtrated was concentrated. The residue was participated
between 10% NaHCO; sohution and cthyl acetate (2X 50 mL). The organic layers
were combined, dried (MgSQOy) and concentrated to give a colorless oil. It was then
dissolved in CHLCly (10 mL) and TFA (2.5 mL) was added. The reaction mixture

25 was stirred at rt. for overnight. TFA and solvent were evaporated to give a white solid
as final product as diTFA salt. (1.14 g, 66% yicld). MS m/ 113(MH™). 'H NMR (500
MHz, McOD) & ppm 2.25 (d, /~=11.90 Hz, 1 H)3.01 -3.06 (m, 3 H) 3.08 - 3.18 (m, 1
H)3.80{d, /=13.73 Hz, 2 H)4.13 (d, J=14.34 Hz, 2 H) 4.47 (d, /=6.10 Hz, 2 H).
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7.04 (m 1 H 7.19 (s, | H 7.30 (d, J=8.55 Hz, 08H)
7.33 (d, J=8.55 Hz, 0.2 H 7.59 (d, J-8.24 Hz,
],;J=8.55 Hz, 0.2 H 7.93 (d, J=8.54 Hz,
W‘g:"@g‘[gf’f’ 0.2 H 8.10 (s, 0.8 H. 5 Exanple 3C\Q}\§N@6"°°893
0 0 HZN SO H N Ow 10
Cycl oprop[d]indol o] 2, 1-a] [ 2] benzazel ri ne-5- car boxam de

(am nosul fonyl ) - 8-cycl ohexyl -1, 1a, 2, 12b-t et rahydr o- 11-
met hoxy-1 a-[ ](I R 5S)-3- Example |

nmet hyl - 3, 6- di azabi cyel o[ 3. 1. 1] hept - 6-yl ] carbonyl ]-. NS
mz 618(MH ), Retention tine: 2.292 mn. 'H NVWR (500
MHz, MeOD) S ppm 0.18 (m G.NQ‘E’)?) 1.20 - 2.23 (m
14.83 H 2.55 - 3. 3.99 (m (1§ 49 4.19 (d, J=14.95
Hz, 0.17 H 4.62 (s, br, 0.3 5.05 (d, 1=14. 65
Hz, 0.17 H) 5.35 (s, Obr,083l—|) 01-709(mIH)
7.21 - 7.27 (m 1H)H70-7. 7.60 - 7.69
(M 1 H 7.91 (d, IF8SE5 MW Qé%d J--8.55
11z, 0.83 H 8.12 (k,°%8 17 c %/

Exarrple4 20NNO 00 12 \NOHI//C)VE 99
WD 2008/ 112473 PCT/ US2008/ 05589
Cycl oprop[d]indol of 2, 1-al [ 2] be epi ne- 5- car boxam de,
8-cyclohexyl 1,1 a,2,12b-tetrahydro-1 |I-nethoxy-1 a-f
| (1R, 5S) - 3-net hyl - 3, 6-

Gy o Al A SR LSS AN
NVRI((BOOh Wpinin odon y153 peth @ ya@ 1 (1R,590-31@ etHyl-1.61 7
diazabicyclo[3.1.1thept-6-ylcarbonyl]-. MS nvz 632(MH"), Retention time: 2.510
min. '"H NMR (500 MHz, MeOD) 8 ppm 1.12 - 1.61 (in, 4 H) 1.65 - 2.22 (m, 7 I)
2.28-3.09 (m, 12H)3.51-3.88 (m,3 H)3.95(s,3 H)4.20 (d, /=13.42 lz, 1 H)
10 4.63(s,br,2H)5.51 (d, /~1343 Hz, 1 1) 7.17-7.25(m, 2 H) 7.43 (s, 1 H) 7.54 -
7.62 (m, 2 1) 7.93(d, /~8.24 Hz, I H) 8.18 (s, | H)

Example 2

Cycloprop|d}indolof2,1-a}[2]benzazepine-S-carboxamide, 8-cyclohexyl-
N-{{dimethylamino)sulfonyl]-1,1a,2,12b-tetrahydro-11~-methoxy-1a-[{(1R,55)-3-
methyl-3,6-diazabicyclo[3.1.11hept-6-yljcarbonyl}-, MS m/z 644(MH"), Retention

20 time: 2.057 min (Method B). "H NMR (500 MHz, McOD) & ppm 0.14 (m, 0.2 1)
1.12-2.19 (m, 148 11)2.39-3.08 (m, 12 H) 3.44 - 3.95 (m, 7.4 H) 4.15 (d, J=14.65
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5. 2.25 (in, 14.81 H 2.54 - 4.04 (in, 16.43 H) 4.19
(d, J-—1465Hz 0.19 H 4.62 (s, br, 0.38 H 5.06

(d 1=

WQ—E’T’%"%@%s 35(s, br, 0. 81H) 7. 01- 7. 10(m | H) 7. 22 PCF/USRI08/455893
| H 7.32 - 7.39 (m | H 7.60 - 7.68 (m 1 H) 7.93
(d, J=8.55 Hz, 0.19 H) 7.98 (d, J=8.55 Hz, 0.81 H)
8.14 (s, 0.19 H) 8.17 (s, 0.81 H. 10 Exanple 5 N N
00ONSNNOHOWw

Cyclioprop] 451 pdg! @[4 21)%.0@](& ZJLE’@@?E%QPJ H?% 31 GAKDOXATIAR.-
N-(1°15 azeti di nyl sul fon -8-cycl oh ex¥ i
a, 27-4%fm, tléﬂ}7aHWr BHYT. 3%%/ Aoxs Maﬂ[@[fd] R ’5@% £8.55Hz, 0.2 H) 7.59
3- I hoygl I r s
NS”(% 5138 z4%zz61ql£)a/%;%getﬁé§ts?o% ??i@h’&%t@ Xshﬁ@ (PQHthbs (s, 0.2
0l (s, %H})) S ppm0.20 (m 0.18 H) 1. 18 2.23 (m
8 H 2.24-2.37 (m2H)2.53-3.99(m 13. 46H) 4. 16- 4. 30
.18 H) 4.62 (s, br, 0.36 H 5.07 (d, J=14.65 Hz,
8 H 5.36 (s, br, 0.82 Hxamplea - 7.10 20 (m 1 H)
2-7.25 (m H 7.31 - 7.39 (in, 1 H 7.66 (d,
7.94 (d, J=8.55 Hz, 0.18 H) 7.99 (d,
Hz, 0.82 H) 8.15 (S»y03%8 H 8.19 (s, 0.82 H).
8/ 112473 PCT/ U@ﬁ/ 055893 Exanple 6 \N
0 3 N 11 0 H I /[ OVE"5

: O
I\)I—\E

NL,L,\IO/\U‘HA

rOo=z
(9]
CD_
@)
=
@)
o
=
>
Q.
=3
@)
N
=C
|_\
é&
N
o
D
>
Q

- cycl ohexyl -

N- (cycl opr opyl sul Hgy %%
| -met hoxy-1 a-] [(1R 5YS)-
nmet hyl - 3, 6- di azabi cycl 0] 3. 1. 1] hg
mz 643(MH), Retention

pt - 6-yl ] carbonyl ]-. M

10 Cyclopropld}indolo|2,1-a}[2]benzazepine-3-carboxamide, N-
{aminosulfonyl)-8-cyclohexyl-1,1a,2,12b-tetrahydre-11-methoxy-1a-[[{(1R,55)-3-
methyl-3,6-diazabicyclo]3.1.1]hkept-6-yl]carbonyl]-. MS m/z 618(MH "), Retention
time: 2.292 min. "H NMR (500 MHz, McOD) & ppm 0.18 (m, 0.17 H) 1.20 - 2.23 (m,
1483 H)2.55-3.3.99 (m, 13.49 H)4.19 (d, /=14.95 Hz, 0.17 H) 4.62 (5, br, 0.34 H)

15 5.05(d,/=14.65Hz, 0.17H) 5.35 (s, br, 0.83 H)Y 7.01 - 7.09 (m, 1 H} 7.21 - 7.27 {m,
FHY7.30-7.38 (m, 1 H) 7.60 - 7.69 (m, 1 H)Y7.91 (d, /=8.55 Hz, 0.17 H) 7.97 (d,
J=8.55 Hz, 0.83 H) 8.12 (5, 0.17 H) 8.15 (5, 0.83 H).

Example 4
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time: 2.438 mn. 'H NWR (500 Mz, McOD) S ppm 0. 14 -
0.23 (m 0.16 H) 1.11 - 2.25 (m 18.84 H 2.51 - 4.01
H 4.19 (d, J=14.95 Hz, 0.16 H) 4.6 -
w@%bogﬁiﬁ%) L O6(01 at1 ot pctRsRsiossses
Hz, 0. 16H) 5. 37(s, br, 0. 84H) 7. 00- 7. 11(m 111) 7. 19- 7. 27
(m 1 fl) 7.32 - 7.41 (m 1 11) 7.60 - 7.69 (m 1 H)
7.94 (d,.1-8.55 1-1z, 0.16 11) 7.99 (d, J=8.55 Hz,
0.84 H 8.13 (s, 0.16 H) 8.17 (s, 0.84 H). Exanple 7
15 \' N NCOyclOpdpH]inddoN|2,1-a]|DOkhAazdpie-Ohdrboxamide, 8-cyclohexyl-

I i nd .1
T IR AL A b oyl WAR SRS BRI -
N[ @ﬁym&md[amlma)wlw]@mwo]lyll -NL(negtRyldi2font Bt MeEhyereo7 (MH ),
(0)¢
fen IB“*H? zgzggé “’Eg}cﬁ&WRi ‘3‘1‘1 HEptMeOD) § BatpAdiyim 019 H) 1.17
GlaRﬁézg»E%mB%ﬂ\@) MhZ.- 5(—%%%6)48 Pﬁeltl\}?%' )@M%s E@ 0 2 117562 (s, br,
200 /3§i‘2)4370§ (deﬁlﬂJéQWSQ b&ggg@éﬁ (s br, 0. 8% H) 7. 01 7' 10 (m, } H)7.22 -

ppnﬁ 2%3&”1 P{)%‘bl 75314 ﬂﬂg@?ﬁ) 1%8?4’!) 12H§99§3(00§ 5(5’@ H}l% 1'd)11)

(s 7t9|8(d@’ 215§~|j4250®h4m14£}+ A9 5381 (5, @8211-)1) 5 31 (s

br, 0.8 H 6.98 - 7.04 (m | H 7.19 (s, | H 7.30 (d,

J 8.55 Hz, 0.8 H 7.33 (d, J=8.55 Hz, 0.2 H 7.59 (d,

19=8.24 Hz, | H) 7.88 (d, J=Bx&B®ldEz, 0.2 H 7.93 (d, 5

J=8.54 Hz, 0.8 H) 8.08 (s, 0.2 H 8. 10 (s, 0.8 H).

Exanple 8 NN O O O i.SHNOOw 10

Cycl oprop[d]indol o] 2, 1-a] 12} azel i

ne- 5- car boxam de, 8-cycl ohexVyI¥ 5. o

N-[ (di met hyl am no) sul fonyl ] -1, p

et hoxy-la-11 (1R SS)-3p5 o
i

N’S\\‘N
[ B

Cycloprop|djindole[2,1-a]{2]benzazepine-S-carboxamide, N-(1-

15 azetidinylsulfonyl}-8-cyclohexyl-1,1a,2,12b-tetrahydro-11-methoxy-1a-[[(1R,55)-
3-methyl-3,6-diazabicyclo[3.1.1|hept-6-ylcarbonyl]-. MS m/z 658(MH™),
Retention time: 2.467 min. 'H NMR (500 MHz, MeOD) & ppm 0.20 (m, 0.18 H) 1.18
-2.23(m, 1482 1H)2.24 -2.37 (m, 2 H) 2.53 -3.99 (m, 1346 H}4.16 - 4.30 (m, 4.18
H) 4.62 (s, br, 0.36 H) 5.07 (d, /=14.65 Hz, G.18 H) 5.36 (s, br, 0.82 H) 7.02 - 7.10

20 (m,1H)7.22-7.25(m, 1 H) 7.31 - 7.39{(m, | H) 7.66 (d, /=8.24 Hz, 1 H}7.94 (d,
J=8.55 Hz, 0.18 H) 7.99 (d, /=8.55 Hz, 0.82 H) 8.15 (5, 0.18 1) 8.19 (s, 0.82 H).
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(phenyl net hyl ) - 3, 6-di azabi cycl 013. 1. 1] hept - 6-yl ] car bon
yl]-. To a solution of

woSGhRBAPL) Lrdol o[ 2, 121 (2] benzazepi ne-1 a( 240 521 R0,
[[[(di met hyl am no) sul f onyl ] am no] car bonyl ] -1, 12b- di hyd
ro-1 1-nmethoxy- (300 ng, 0.544 ninol) in DVSO (10
m.), TBTU (262 ng, 0.816 mml) and D PEA (0.47 nlL,
2.72 mmol ) were added. The reaction m xture was
stirred at rt for 15 mn. Fhefse
(1R, SS) - 3-benzyl - 3, 6- di azabi cycl 0[3 1. 1] hept ane (154
ng, 0. 816 nmol) was added and the reaction mxture
was stirred at rt, for overpight. It was then
concentrated and 20 the resl was purified by Prep.
HPLC colum to give a Iight Ne#solid as final
product. (373 ng, 82% yi eI d). I\/ISz 722(WH ),
Retention time: 3.508 m (I\/let od B) "H NMR (500
VHz, I\/b(D)SpmeK;k £ My, 6 4 - 2.25 (m
1476H)249- @Me J 14. 65 Hz,
0.24 11) 4.45 - 4.66 (m R (d, J=14.95 Hz,
0.24 H 5.36 (s, br, 0.76 H 7. J 8.39, 2.59
Hz, 1 H 25 7.16 - 7.64 (m 8 790(d, J=8.54 Hz,
0. 24 FI) 7.92 (d, J=8.55 Hz, 0.76 H 8.08 (s, 0.24 H)
8.19 (s, br, 0.76 H). 102 WD 2008/112473

PCT/U82008/055893 Exanple 9 HNNO_O O It \i/S OH1
Y N Ove (’gcloprop{d]m(lolo[Zl -a}|2]benzazepine-3-carboxamide, 8-cyclohexyl-

?@M@@&ﬂ»@&&ﬁﬂdﬂ@k@h |-214,2a3b 2dbanasrenneryaalifoxani-ge,
C

| 2 @gju@ 6(‘&113?1315%1&9611&}[@ -S-viiemdenyi YiSoaiBaHH Jagetention

[ ( (thhé“%tz;hs!'nﬁlm‘mmkkﬁwl ko 1ebBy & phdBriuetorahyds 95 111 me
thoxy-. To a sol ution of

cy e} SpiopB & iradll o[ I(ma] 4.5 Behi bt HelsHio ArlbdRarfiXde br
18- QY §) ﬁﬁ‘?ﬁé/ %r %144&2‘6%@%2@?‘7 Fk%f} F'[x?‘%ﬁg'oés)]a 1% (_%?H) 7.19 -

| 2b-tetra fo-1 - et ho
phbh"&/(lnnétfﬂy?l )2--3].4- @i, dA8bL @yc”/l @ (31, 1 HHEat - B58ypE Trae boh)

)(”6]07 6)6@ and %é@lr@%}p&mﬁ?@nﬁ@o h£{§4 072Pg1(moll) ok

were added. The reaction m xture was shaken under a

hydr ogenat or at 30-40 psi fgrmq_7lii. Cat al yst was
filtered off celite and the #iM'frate was concentrat ed
130 give a

Cyclopropld]indole[2,1-a]{2]benzazepine-5-carboxamide, 8-cyclohexyl-
N-[{dimethylamino)sulfonyl]-1,1a,2,12b-tetrahydro-11-methoxy-1a-[[(1R,55)-3-
20 methyl-3,6-diazabicycio[3.1.1]hept-6-yl]carbonyl]-, (1aR,12bS)-. MS m/z
644(MH"), Retention time: 2.175 min{Method B). '"H NMR (500 Mz, McOD) §

IO1



yel l ow sh solid as crude product. It was then purified
by Prep. HPLC columm to give 15 a light yellow solid
product as TPA salt. (42 mg, 78%yi

\NéﬁmﬁhSQZ( Retention tinme: 1.795 mn (thh§%0%¥§Mva3

"H NWR (500 NFE MOD) 6 ppmO.17 (m 0.26 H 1.15 -

2.25 (m 14.74 FD 2.45 - 4.01 (m 16.22 H 4.20 (d,

J=14.34 Hz, 0.26 11) 4.57 (s, br, 0.52 H 5.00 - 5.04

(m 0.26 H 5.23 (d, J=14.95 Hz, 0.74 H 7.01 - 7.09

(m pimK)147m222 (8,1, 12 -H) 19An334.6 &) 2348 38 (hiz]2 B) 744 H}.05 (m, 7.4

7. 38,45 o750 200 0570, 1D o Ty B Al 17 B0 T

VO BQO%/H)]Q%?& G, WS2008Y 9558 PB30 B8 4,0, 83 NN @,

0 0. S | . . "

Oy ol Sb TP AP TS24 1 S5 Ui ies St 28 e,
ba- [+{ AR159)s By 8.08 61 y.b 18.800ai, @azal). cycl o] 3. 1. ]

] hept - 6-yl ] carbonyl ] - 8-cycl ohexyl -

[ (di met hyl am no) sul fonyl ] -1, 1a, 2, 12b-t et r ahydr o- 11 - net
hoxy-. To a solution of acglh®mieacid (0.002 i, 0.040
nmol ) in DVSO (1.0 nL) TBTU (16.1 ng, 0.050 mol)
and DI PEA (0.029 ni, 128 nnDI) wer e added. The

reaction m xture was at it. for 10 mn.
Then cycl oprop[d]i nd , 1- a ] b%nzazepi ne- 5-
car boxam de,

8-cycl ohexyl -la-[ (IR, 58) 3, 6-di azlabi cycl o[ 3. 1. 1] hept - 6
-yl carbonyl ] - N

[ (di met hyl ami no) sG‘rrﬁ’&n)q ‘
hoxy- (25 ng, 0.0335 °fnol |
m xture was then stirred at :
then purified by Prep. HPLC cold
coll ected and concentrated to 15 gtve a |ight yell ow
solid as final product. (16.5 ng,” 73%yield). M5 niz
1674(MH ), Retention tine: 2.718 min. tH NWR (500 M

2 S5 SR Bkl e s By oo
6. ON-HdimeOhy (ot o Fulfhnyl|71,062 1 264 teh hy duro-1 I-mkdhoXy-25-[{1R,58)-3-
|7_|j 3 ?p h(emylm]éth )~;,6—A(llasaz;1bizyg(33.(l rﬂ he:ll)tJﬁDyl]Zil r%%n&l]-.s"f’g 9 s&mionl of

cycloprop|dlindolo| 2, -«¢][2 benzazepine-1a(2H)-carboxylic acid, 8-cyclohexyl-5-

for overnight. It was
m, Fractions were

15 [[[{(dimethylamino}sulfonyl]amino]carbonyl]-1,12b-dihydro-11-methoxy- (300 mg,
0.544 mmol) in DMSO (10 mL), TBTU (262 mg, 0.816 mmol} and DIPEA (0.47
mL, 2.72 mmol) were added. The reaction mixture was stirred at rt for 15 min. Then
(1R,558)-3-benzyl-3,6-diazabicycto[3.1.1]heptane (154 mg, 0. 816 mmol) was added
and the reaction mixture was stirred at rt, for overnight. It was then concentrated and

20 the residue was purified by Prep. HPLC column to give a light yellow solid as final
product. (373 mg, 82% yield). MS m/z 722(MH"), Retention time: 3.500 min
(Method B). "H NMR (500 MHz, MeOD} 8 ppm 0.13 (m, 0.24 H) 1.14 - 2.25 (m,
1476 H) 2.49 - 4.03 (m, 18.28 H) 4.13 (d, /=14.65 Hz, 0.24 1) 4.45 - 4.66 (m, 0.48
H) 4.98 (d, /=14.95 Hz, 0.24 H) 5.36 (s, br, 0.76 H} 7.03 (dd, /=8.39, 2.59 Hz, 1 1)

25 T7.16-7.64 (m, 8 H) 7.90 (d, /=8.54 Hz, 0.24 1) 7.92 (d, J=8.55 Hz, 0.76 H) 8.08 (s,
0.24 H)8.19 (s, br, 0.76 H).
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8.02 - 8.16 (m | H. 20 25 104 WO 2008/112473
PCT/ US2008/ 055893 Example Il 0 N~NNO O Ou N

Wo(ﬁ’g_'b’ﬁf”&p[ d]i ndol of 2, 1- a] j 2j benzazepi ne- 5- caf bSX&ATE>>?3
8-cycl ohexyl | a-j [(I
R, 5S) - 3- 1( di i net hyl am no) car bonyl 1- 3, 6- di azabi cycl 013.
1.1 ] kept-6-
yl ] carbonyl]-Nj (di net hyl am no) sul fonyl]-1, I
a, 2,12b-tetrahydro-1 1-net EQxyple9 To a sol utlon of
cycl oprop[ d]indol o] 2, 1-a] [ 2] benzazepl ne- 5- car boxam de,

cycl ohexyl -l a-[ (I R, 5S) - 3, 6 abi cycl o[ 3. 1. 1] hept - 6-y
| carbonyl ]-N 10 [ (di rrethyla l\)sulfonyl]-l
| a, 2, 12b-tetrahydro-11- net ho %rrg 0067 nmol )

in CH2CI2 (3 nl), DIPEA (0.052 10.3 nmml ) and
di met hyl car bamy chl ofi dé (0.009 niy, 0.1 mmol) were
added. The reacti on-Rixgt bre~waN sti/fFrFed at rt. for
overnight. It was tlhéh”co 7 @o Mfe residue
was purified by Prep. HPLC ~col . e fractions were
coll ected and concentrated to gi a yellow solid as
final 15 product. (18.5 ng, 399 ld). M5 mz
703(MH ), Retention tine: 2.771 n. 1H NWR (500 MHz,
MOD) S ppm0.08 (m 0.4 1-1) 0.53 - 2.22 (m 14.6 H)
SZ ( yfr?iw&gh]fg?o(uﬁz 1j¢é bigugﬁﬁ'gﬁ%ca;&ldx%ﬂ%c, gicggioﬁexyln
J=21 A1 1RJES)-8) 6 RidAh biby2E3 1. 1Thepd-6GMarBortyl)-N- 44 - 7.70 (m
g' s !_P((B;’eagzlﬁm;'?)%g%ngil;@ é%b%a%%h?ﬂ%fﬂé@egngéﬁ %_!)) a ?dhfrtlzon of
ex P@Eioﬁ%}'jF(@{'ﬁd@ﬁ[‘?qe@[ﬂ]&ﬁvﬂaﬁhc Kohilhexmng, Iglcy@[bh@@mse

not ed ounds described bel ow were anal y
by f(ﬁplp@”dﬂqg]@ﬂ@fwi] 13,2, 12b-tetrahydro-11-methoxy-ta-[[(1R,55)-3

10 (phenylmethyl)-3,6-diazabicyclo[3.1.1]Jhept-G-yl]carbonyl]- (60 mg, 0.072 mmol) in
ethanol (5 mL), PA{OH); (60 mg) and 1N HCI solution (0.072 mL, 0.072 mmol)

were added. The reaction mixiure was shaken under a hydrogenator at 30-40 psi for 6
hr. Catalyst was filtered off celite and the filtrate was concentrated to give a
yellowish solid as crude product. It was then purified by Prep. HPLC column to give
15 alight yellow solid as final product as TFA salt. (42 mg, 78% yicld). MS m/z
632(MH"), Retention time: 1.795 min (Mcthod B). '"H NMR (500 MHz, McOD) 8
ppm 0.17 (m, 0.26 HY 1,15 - 2,25 (m, 14.74 H) 2.45 - 4.01 (m, 16.22 1) 4.20 (d,
J=14.34 Hz, 0.26 H) 4.57 (s, br, 0.52 H) 5.00 - 5.04 (m, 0.26 H) 5.23 (d, /=14.95 Hz,
0.74 H)7.01 - 7.09 (m, 1 11)7.22 (s, 1 H) 7.33 (d, J=8.55 Hz, 0.74 H) 7.36 (d, J/=8.54
20 Hz, 0.26 H) 7.63 (dd, J=8.55, 1.53 Hz, 1 H) 7.89 - 7.98 (im, 1 H) 8.14 (s, 1 H).

25
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met hod: Start %B: 0; Final %B: 100; Gadient tine: 3
m n; Stop time: 4 mn; Flow rate: 4 m/mn;
. 220; Sol vent A: 10% McOH / 90% 1- 12 7Y
W%Y@J ?I uo' oacetic Acid; Solvent B: 10%H, O /9%18&92@%@3893
/ 0.1 % Trifluoroacetic Acid; Colum: XBridge 4.6 X
50 mm S5. 105 WO 2008/112473 PCT/ US2008/ 055893
Exanmple 12 0 4J;0 5
(+/-)-8-Cycl ohexyl -N- (N, N-di et hyl am nosul fonyl)-1,1a, 2
, 12b-tetrahydro- 11-netl i oxjxample(10
1-(3-nmethyl-3,6-(liazabicyclo[3.1:1] heptan-6-yl))-8-ca

rbonyl ) -
cycl oprop[d]indol of 2, 1- a] ] benzazepi ne- 5- car boxam de.
To a m xture of the conp CId(O 050g, 0.86 mol)

and 3-net hyl - 3, 6- dlazablcyclo
bis(2,2,2-trifluoroacetate)
Cl 1202 (1.5 m) was added 10T
mol ) and HBTU (49.0 thy, §
nt. for 80 mmin, “dj+Lreta enoved t he
sol vent. The residue s d Ve né¥hanol , and
purified by prep-HPLC to afford\a TFA salt of conpound
I (0.0296g , 45%. LC-MS reten time: 3.150;, M5
mz 674 (MkH)]. | H NWVR (400 CHLOROFORMD): S
ppm1.12 - 1.57 (m 7 H 1.23 (t;771=7.18 liz, 6 11)
1.81 (s, 2 15

1.87-2.17 5H) 2. 64- m 1H) 2. .02
%—Dm 2H) 3. G_E@C] g?gg}j%]“ﬁdclo%ya]g%bewzbﬁmﬁz —czir%i)iz)mige,gl?-ij(lR,SS)—3-
i 34cdipn3,d- diﬂ)ml?lcﬁ‘foﬁ%i]hlzgyﬁ ﬁcdﬂb&my]]‘l&lt%c%anggl -Ns, 3 H)
5 7-];(df.écﬂlylam)xl_2073uif2n(lb-l 13252 2et|n&hy(lro p.ﬂ-meylgozz— lJo}{xg@non of
(M adetithcid dé’oz(&iL GJG@) ol z% DhsH)( 126%2/ 1‘1}3‘29@6 { Mg, d.oso
PCT/)”WS’ZUB’@ / gggg@ 02&5}15,& @gloM weey addey. Thyreaggion mixture was

10 stirred at i1, for 10 min. Then cycloprop[dlindolo[2,1-«¢][2]benzazepine-5-

hept ane

, 0.129 mmol) in
.410 120 m, 0.863
oIy and stirred at

carboxamide, 8-cyclohexyl-la-[(1R,55)-3,6-diazabicyclo[3.1.1]hept-6-ylcarbonyl]-N-
{(dimethylamino)sulfonyil-1,1a,2,12b-tetrahydro-1 1-methoxy- (25 mg, 0.0335
mmol) was added. Ther reaction mixture was then stirred at rt. for overnight. It was
then purified by Prep. HPLC column. Fractions were collected and concentrated to

i5  givealight yellow solid as final product. (16.5 mg, 73% yield). MS m/z 674(MH",
Retention time: 2.718 min. "H NMR (500 MHz, McOD) 8 ppm 0.09 (m, 0.3 H)0.49 -
2.28 (m, 17.7 1) 2.31-4.52 (m, 16.4 H) 4.66 - 543 (m, 1.6 H) 6.92 - 7.05 (m, 1 H}
7.06-721(m, 1 HY7.25-7.35(m, 1 H) 7.45 - 7.69 (m, 1 H) 7.76 - 8.00 (m, 1 H)
8.02 -8.16 (m, 1 H).

20
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~SN N 5
(+/-)-8-Cycl ohexyl - N- (N-net hyl - N- et hyl am nosul fonyl ) - |

~h2D- tetrahydro-!1-nethoxy-Ia-( e .

“Kﬁﬁﬁgfﬁiéhyl 3, 6-di azabi cycl o 3. 1. 1] hept an- 6- y ) JUSgL08/055893

car bonyl ) -cycl oprop[d]i ndol o[ 2, 1-a] [ 2] benzazepi ne-5-ca

rboxam de. A TFA salt of the product was prepared

fromthe acid (0.0294 g, 55%9. LC-MS retention tinme:

3.066; M5 nmlz 660(MtH). 1H NMR (400 MHz,

CHLOROFORMc!'): 6 ppm 1. 20Exahpicli26 (m 3 H 1.25 -

1.56 (m 6 H 1.81 (s, 3H 1.88 - 2.12 (m 5 11) 2.63

- 2.78 (m | 11)3.06(x,311)3.10-3.22(mJ=7.18, 5.16 1

lz,1 11)3.42-3.50(m5H) 3.85-3.76 (nm | H) 3.90 (s, 3

H 3.93 - 4.40 (m 5H)\4/JJ§3- 4.39 (m | H 5.38 -

5.53 (m 1 H) 6.97 (ddN | , 2.64 Hz, 1 H 7.12

(d, J=2.52 Hz, 1 FD 7.24 Ak, 1 H 7.49 (d,

J=8.31 11z, 1 H 7.85 - 7 90 (m H 8.12 (s, 1 H).

15Exan‘p|e14NII 09N~ 9 NSA\N/ N/ \ O O

107 WD 2008/ 112478 P&, ) )

(+/-)-8-CyclohexquNi(mnrc

a, 2,12b-tetrahyd ro-11 nett y

1- (3-net hyl - 3, 6-di azabi cycl o 3.

bonyl ) -

cycl oprop(d]indol 0] 2, 1-a][ 2] ben epi ne- 5- car boxami de.

A TFA salt of the product was prepared (0.0323 g,

48% . LC-MS retention tine: 2.955; MSn/z (MtH) 5 688.

I H NWVR (obrrepdd]icil dRbORGRIRay-a2cgngimatbopgmide; 35gclphexyl-

a—[:t-(lﬁz,lssgt&-l(dlﬂuaéd:ﬁnmg%nrl&%h]yi}k]ﬁ'-&Zia%ic%slog ﬂ}_]'zha)t—'_&-
ogllcarigingl- N—|[(ﬂnnqthﬂ;m@m@@lfonﬁ]-2,@a,(z;lﬁb t¢tr:Hpydgo- M}meihoxy-

75 By gl O g oot ke 9

- 5RyBBh - 14 (R, 56)-87-dfeatthicx3 8369 jhep-GMlcttponyl- M) 7. 11

l(g. 5%&?1%1@ fnﬂfﬂ)g&fg@ _Zf,l %% é %l}g.g d]&d}(ﬁ?l —ﬁbanlgxyié ?Q 1%11 (f’@(i_b n.am(}l)

in CH2CI12 (3 mL), DIPEA (0.052 mlL., 0.3 mmol) and dimethylcarbamy chloride

(0.009 mL, 0.1 mmol) were added. The reaction mixture was stirred at 1. for
overnight. It was then concentrated and the residuce was purified by Prep. HPLC
column. The fractions were collected and concentrated to give a yellow solid as final
15 proeduct. (18.5 mg, 39% yield). MS m/z 703(MH"), Retention time: 2,771 min. 'H
NMR (500 MHz, McOD) 8 ppm 0.08 (m, 0.4 11) 0.53 - 2.22 (m, 14.6 H)2.29 - 4.43

(d, J2.45 Hz, 0.6 H)7.25-7.34 (m, 1 H) 7.44 - 7.70 (m, 1 1) 7.76 - 7.99 (m, 1 H)
8.00 - 8.16 (m, 0.6 H) 8.42 (s, br, 0.4 H).

20

Examples 12 - 16 use the experimental procedures that follow until otherwise

noted. All the compounds described below were analyzed by following LC/MS
method: Start % B: 0; Final % B: 100; Gradient time: 3 min; Stop time: 4 min; Flow
rate: 4 ml/min; Wavelenth:220; Solvent A: 10% McOH 7 90% H,0 /7 0.1%

25 Trifluoroacetic Acid; Solvent B: 10% H,0 7 90% McOH / 0.19 Triffuoroacetic Acid;
Column: XBridge 4.6 x 50 mm S5.
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Exanple 15r ONO / ON 15
(+/-)-8-Cycl ohexyl -N-(cycl opropyl sul fonyl )-1,1
etrahydro 1 I- nmethoxy-Ia-( - ca

\Nq %§%E2ﬂ3y| 6- di azabi cyclo[ 3. 1. 1] It PCT/US2008/035893
eptan-6-yl))- 8 car bonyl) -
cycloprop[tl]indol o] 2, 1-a][ 2] benzazepi ne-5-car boxam de

A TFA salt of the product was prepared (0.056 g,
71% . LC-MS retention tinme: 3.11; Ms nmz 719 20
(MrH) . " H NVMR (400 MHz, CHL@GR@RORNRd): S ppm 1.02 -
1.60 (m 9 1.69 - 2.17(n,9 2.48-3.03 (n,3
3.06-3.34(ni,3 3.46(d,J=13.35 Hz, 1 3.62-4.06 (ni,4
3.90 (s,3 4.28-4.68 (m2 6.88 - 7.02 (im~"2 7.13 (d,
J-2.27 Hz, 2 7.23 - 7.30 (in, 1 7.35 ggi.=5.04 Hz, 2
7.38 - 7.54 (m 2 7.87 (d, J=8.31lc 8.32 (s, |
H). 25 108 WD 2008/ 112473 PCT/U82008 055593 Exanpl e
16 /N ONO SONQ % (&/-)
8- Cycl ohexyl - N-(cyclg Eﬁé H.su
ydro-I11- nethoxy-Ia-(
].-(3,6-d|azab|cycloké 1. 1] heg
cycl oprop[d]indol o] 2, 1-a] [ 2] benz
A m xture of the benzyl conpount . 052g, 0.072 nmmol)
and Pd/C (ww 10% 0.05g), in MOF1 (8 111L) was
degassed and stirred under Hz ball oon for overnight.

Filtered sol,i nmoved. t he. so t t

St ford ¢ O rouERue g Sara ety adg 2 g fyaro-
TFA]S&]’&(&hOXfylﬂlﬁmi -3Gn My - 8Bb-IzhBidy dld | B:1 [ 12p&f66-yIYSs-0d ®onyl)-
629 cy(fCIY(I:i!_xDoi)[d}ilnzioilt}ll\éﬁ-g]?zqgenl\'fa'lzezp‘m e-5-carboxamide. To a mixture of the

-\, 1a, 2, 12b-tetrah

Q g car bonyl) -

=pi ne-5-car boxam de.

compound acid(0.050g, 0.86 mmeol) and 3-methyl-3,6-diazabicyclo[3.1.1Theptane
bis(2,2,2-trifluorcacetate) (44.0 mg, 0.129 mmol) in CH2CI2 (1.5 ml) was added

10 TEA (0.120 ml, 0.863 mmol) and HBTU (49.0 mg, 0.129 mmol) and stirred at 1.t
for 80 min, diluted with MeOH, removed the solvent. The residue was dissolved in
methanol, and purified by prep-HPLC to afford a TFA salt of compound | (0.0296g,
45%). LC-MS retention time: 3.150; MS wm/z 674 (M+H)]. 1H NMR (400 MHz,
CHLOROFORM-DY: dppm 1.12 - 1.57 (m, 7 H) 1.23 (t, /=7.18 Hz, 6 1) 1.81 (s, 2

15 HY1L87-2.17(m,5H)2.64-2.79(m, 1 H)2.83-3.02 (m, 2 H)3.10-3.23 (m,
J=1.30,4.78 Hz, 1 H)3.32- 5,34 (m, 7 H) 3.54 (q, /=7.05 Hz, 4 H) 3.90 (s, 3 H) 4.36
(s, 1 H) 5.39 - 5.64 (m, I H) 6.97 (dd, /=8.56,2.77 Hz, 1 H) 7.12 (d, /=2.52 Hz, 1 H)
7.22-732(m, 1 H)7.47(d, /=831 Hz, | H}7.86-7.90 (m, 1 H}&.11 (s, 1H).

20
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CHLOROFORM cl ): S ppm 0.99 - 113 (m 18 2.38 - 2.51
(m 1271 - 3.76 (m 7 3.88 (s, 34.09 - 4.26 (m

J=11.08 Hz, 1 4.50 (d, J 31.73 Hz, 1 4.90 (

WOp08/T1347¢ 89" . 6.98 (m 1 7.05 (d,,/-=2.01 I—|29CI/{]§%03'§/§”893
7.31 (in, 1 7.69 (d, J=7.811 Iz, 115 7.82 - 7.92 (m
J=-8.31 Hz, 1 8.24 - 8.33 (in, | Fl). Exanple 17 was
anal yzed by the followi ng LG M5 net hod: Col um:

Pl | ENOVENNEX- LUNA 3.0 x 50nm S 10; Mbbil e Phase: (A

10: 90 nrethanol - water; (B)xa8lel3 net hanol -wat er;

Buffer: 0.1%FA; G adi ent Range: 0-10098; 20 G adient
Time: 2 mn; Flow Rate: 4 niL/mn; Analysis Tine: 3

mn; Detection: Detector 1. UV at 220 ,mm Detector 2:
M5 (ESN-). 25 109 WO 2008/ 112473 PCT/ JUS2008/ 055893
Exanple 17 NON O OO 11 N11 NN, N~ f O 5
(+/-)-8-Cycl ohexyl - N-4- (4- net hyl piper azi n-1-yl sul fonyl
)-1, 1a, 2, 12b- tetrahy)drg d1- met h oX

a- (3- net hyl - 36d|azab{/cl . !
hept ane- 6- car bonyl|
cycl opropl d] i ndol 012, ’1 all2tbe ¢-%- car boxam de.
The starting material was hydr o}y ed Wlt\h IN NaCH i n
THE-MeOH to afford the correspo acid in
guantitative yield. The acid was™—eoupled with am ne
using TBTU and TEA to afford 10 the am de which

purified by reverse phase pr eﬁ HPLC and isolated in
i s- TFA (§at-Cyeleharyhd-(-pethyeNsshylgminegyliosy)) fdeenkbon

ti q@traﬂ‘y&§§%lrﬂlahoﬂj G- (7Q?‘§—&1M_{ -3 (}mz?/abﬁ(zaaqqtl]“\@ﬁan (—yl)) -8~

observe to exi st "as er-cC nvert Ing r ot aners
NIVRa( B0 )MbielopropHL BRORERMA B} e qsping:S-carbogamide, PY A sal

16y g oo onbi g TS AP s regf M ime
3. THOGEMSTnA)GE0(31-89). (18 NMBR K00 Mz, CHLOROFORM-d): § ppm 1.20 -
10 1£.26(m,3 H)1.25-1.56 (m, 6 H) 1.81 (5,3 H) [.88-2.12 (m, S H) 2.63 - 2.78 (i, ]
H)3.06 (s, 3 H)3.10-3.22 (m, J=7.18, 5.16 Hz, I H)3.42-3.50 (m, S H) 3.55 - 3.70
(m, 1 H)3.90 (s, 3 H)3.93 -4.40 (m, 5 H) 4.33 - 4.39 {m, | H) 5.38 - 5.53 (m, 1 H)
6.97 (dd, /=8.69, 2.64 Hz, 1 H) 7.12 (d, J/=2.52 Hz, 1 H) 7.24 - 7.32 (m, 1 1) 7.49 (d,
J=831 Hz, 1 1) 7.85-7.90 (m, 1 H) 8.12 (s, 1 H).

Example 14
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15 4.09 (s, 3 H), 4.28 - 4.75 (rn, | H), 6.88 - 7.05
(m I H, 7.07 - 7.16 (m 1 H), 7.20 - 7.32 (m | H,
1 66 (m | H, 7.75 - 7.93 (m | H), <x
W(g.mggﬂzzrﬁzsl H). The general procedures bel ow plé?t?/gszooztmmsm
t he experinental procedures that follow until noted.
The acid (0.055 mmol, | eqg.) was dissolved in dried
DMF and 20 foll owed by addi ng HATU (0.083 mmol, 1.5
eq.) and DI PEA(0.083. 1.5 eq.). The solution was
stirred f+<2$-r) SmmlﬁwkﬁsNamdereckulfnmd) -pit &2 W2h-¢ditahgtdro-11-

U TP TS e abiefe b R EYPEY B e Fpe e

HPLGycgdsiadp Bﬂﬁhdﬁbt]‘lbd]smbwbrhhqﬁw% cbbxmmide AYTFanrtit 8Bhe

CN4. 6x| OOr nm nobj | e wat er

N R Piies o B Go i LB Fssaliib S Gy mve ()
4. Gﬁa@Qm&ﬁRmmz OBROROHIRASQ): IWPher. 18 10saivh, MR 1 (1,
ACN, Method C. | umm; Waters x-Bidge Cl8 150x4. 6mmi

5 /el Hﬁréﬂﬂ 1e37p‘r?a§3e(m weDer 02 -2o’tri | ThE- 8p2.89 (m, J=18.51,
200%@51%4731) BGB/. @%339184 @1@5%@33 2b“(l41%) é\%' 3 "f/?h!ﬂ%jups 56 -

ters Onnn

phaéé’9 (\)%ai Hp 3 7104r$1\l/l(1N| 4 H)Wﬁl 3/’&%:(@ WLE:@-PL@HN/SN Za41 (m, 1

Str e P r -
s M5 S oy O REPSLAGS G IO TR Mgty 220
1400-660.089! B) 7146 - 3365n06HY2.8B (17 32K. 46 NetiHdB. i B(s32H100

718.43 Method A 5.86 98.3 724.33 Method 7.79 99.4
732.33 Method 13 111

Example 15

15
(+/-)-8-Cyclohexyl-N-(cyclopropylsulfonyl)-1,1a,2,12b-tetrahydro-11-

methoxy-1a-( 1-(3-benzyl-3,6-diazabicyclo[3.1.1]heptan-6-yl))-8-carbonyl)-
cyclopropid]indolo|2,1-aj[2]benzazepine-5-carboxamide. A TFA salt of the
product was prepared (0.056 g, 71%). LC-MS retention time: 3.11; MS m/z 719

20 (M+H). 'H NMR (400 MHz, CHLOROFORM-4): & ppm 1.02 - 1.60 (m, 9 1.69 -
217(m,9 248-3.03(m, 3 3.06-3.34(m,3 3.46(d,/~13.35Hz, | 3.62-4.06
(m,4 390(s,3 428-4.68(m,2 6.88-7.02(m,2 7.13(d, /=227 Hz,2 7.23 -
7.30(m, 1 7.35(d, /=5.04 Hz, 2 7.38-7.54 (m,2 7.87(d, /=831 Hz, I 8.32(s, 1
H).

25
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WO 2008/ 112473 PC'r/US20081055893 HPLC HPLC M5
Structure Ret. Purity Reported HPLC Tine [9% Mass

od_ (mn] 6.11 100 724.33 Method B Method

Met h 5.01
WO30P/'B68334 is B Method L 7.5 98.4 672.22 r PEITUSI(HB/055893
9.6 99.3 744.22 Method C O Method 7.6 90.3 672.28 O
000 7.41 93.6 658.23 Method ¢ 112 WD 2008/ 112473
PCT/ US2008/ 055893 HPLC HPLC MBS Structure Ret. Purity
Reported HPLC Tine [9% Mass Method (mni Method ti

't 8.91 97 700.22 ¢ Met hoghanidfs 100 646. 74 D

10

15

20

25

AW/

(+/+} 8-Cyclohexyl-N-(cyclopropylsulfonyl)-1,1a,2,12b-tetrahydro-11-
methoxy-la-( 1-(3,6-diazabicyclo[3.1.1]heptan-6-y1))-8-carbonyl)-
cyclopropldlindelo[2,1-a][2]benzazepine-3-carboxamide. A mixture of the benzyl
compound (0.052g, 0.072 mmol) and Pd/C (w/w 10%, 0.05g}, in MeOH (8 mL) was
degassed and stirred under Hs balloon for overnight. Filtered off the solid and
removed the solvent to afford the product as a yellow solid (0.042g, 93%) in TFA salt
form. LC-MS retention time: 2.976; MS m/z 629 (M-+H). " NMR {400 Mz,
CHLOROFORM-d): & ppm .99 - 213 (m, 1§ 2.38-2.51 (m, 1 2.71-3.76 (m, 7
3.88(s,3 4.09-4.20 (m, S=11.08 Hz, 1 4.50(d, ~31.73 Hz, 1 4.90(d, ./=14.86 Hz,
1 6.89-6.98(m, 1 7.05(d, /=2.01 Hz, 1 7.21 -7.31 (m, 1 7.09 (d, /=781 Hz, 1
7.82-7.92 (m, J=831 Hz, 1 824 -8.33 (m, 1 H}.

Example 17 was analyzed by the following LC/MS method: Columa:
PHENOMENNEX-LUNA 3.0 x 50mm S10; Mobile Phase:(A) 10:90 methanol-
water; (B) 90:10 methanol-water; Bufter: 0.1% TFA; Gradient Range: 0-100% B;
Gradient Time: 2 min; Flow Rate: 4 mL/min; Analysis Time: 3 min; Detection:

Detector 1: UV at 220 nm; Detector 2: MS (ESI+).
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)-0 3.31 97 718.6 Method D 2.38 100 646.73 Method D
yh 2.39 100 632.74 Method D C 1.94 96.4 631.8 Mt hod

2008/ 112473 PC r/ US2008/ 055893 HPLC <
iR T

Purity Reported HPLC Tine

[94 Mass "Ny Method 2.06 100 617.84 D 2.47 91.7
660. 75 Method 6.99 93 618.12 Method D a-xk 9.35
93.9 690.11 Method Method Mk s " - 7.16 100 618.12 D

ti

ps X X - 7.01 100 604.13 Method } D 114 WO

2008/ 112473 PCT/ US2008/ 055898mple 17

5

10

15

20

25

(+/-)-8-Cyclohexyl-N-4-(4-methylpiperazin-1-ylsulfonyl)-1,1a,2,12b-
tetrahydro-11-methoxy-1a-(3-methyl-3,6-diazabicyclo[3.1.1]heptane-6-carbonyl)
cyclopropld]indolo]2,1-a][2}benzazepine-5-carbexamide. The starting material
was hydrolyzed with 1N NaOH in THF-MeOH to afford the corresponding acid in
quantitative yicld. The acid was coupled with aminc using TBTU and TEA to afford
the amide which purified by reverse phase prep HPLC and isolated in bis-TFA salt
form as a beige solid. LC/MS: Retention time: 1.562 min; m/e 701 (MH"). The
product was observed to exist ag inter-converting rotamers by 1H NMR (500 MHz,
CHLOROFORM-DY: d ppm 1.14 - 1.52 (m, 7 H), 1.70-2.11 (m, 9 H), 2.75-3.11
(m, 101), 3.11-3.23 (m, /=7.17,4.73 He, 1 H), 3.38-3.74 (m, 7 H), 3.89 (s, 3 H),
409 (5,3 H), 428 -4.75(m, 1 H), 6.88 -7.05(m, | H), 7.07-7.16 (m, | H), 7.20 -
7.32 (m, 1 H), 7.50-7.66 (m, 1 H), 7.75-7.93 (m, | H), 8.05-826(m, | H).

The general procedures below pertain to the experimental procedures that
follow until noted. The acid (0.055 mmol, 1 eq.) was dissolved in dried DMF and
followed by adding HATU (0.083 mmol, 1.5 eq.) and DIPEA(0.083. 1.5 eq.). The
solution was stirred for 2 minutes and added mto pre-weighted amine (0.083 mmol,
1.5 eq.) at room temperature, The mixture was stirred 14 h and purified by prep-
HPLC. HPLC gradient methods: Method A: Columa: Agilent SB CN4.6x100mm 3.5
um; mobile phase: water, 10 mM NH:OH, ACN; Mcthod B: Column: Phenomenex
Gemini 4.6x100mm 5 um C18; mobile phase: water, 10 mM NIHL,OH, ACN; Method

C: Column: Waters x-Bidge C18 150x4.6mm 5 micron; mobile phase: water, 10 mM
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I IPLC HPLC M5 Ret.
Structure i

w bﬂg‘g‘mo Met hod 1.96 90.6 631.38 D

97.3 617.36 D

Ret .

nc Purity Reported HPLC
P% Met hod Mass

phase: water, 10 mM NH4OH, ACN.

Am n] 8.34 100 646. 16
Met hod 2.05 96.3 631.39 2.53 100 703.42

~J) 7.28 100 659.2 Met hod
2008/ 112473 PCT/ US2008/ 055893 HPLC HPLC MS Structure
Purity Reported HPLC Tine Method
)-0 0 7.02 100 731.07 Method

r ~bnB,0H 24 06; 98nad @:5@023171111\%%%@(1)1&(15;0 2.1x50mm 5 um C18; mobile

0 Met IJ{&&/US_?[OC@@%S%
115 WO

[ Mass nin
7.02 100 731.07 Method

HPLC | |
. Ret, | HPLC | MS HPLC
Structure e Purity Reported
Time . Method
o {%%] Mass
[min]
N
ie® < Method
Tl o C
y kg_g S| e 90.5 660.4 A
211 100 660.39 Mcgmd
5.06 92.5 730.4 | Method
A
5.32 100 71843 | Method
A
5.86 083 724.33 Mel‘gh"d
7.79 90.4 732,33 | Method

B
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<( oD 1,4 0 Method '; 2.17 93.2 643.35 D x~ 0 2.08
100 642.78 Method ~"Ro d ., NY 2.95 100 714.66 Met hod

i 2.17 100 642.77 Method D 116 WO 200 ]
WO I8 5 055093 LPLe HRLG NG StT oot ure Rotg"!‘lléﬁsfzug%"s”s”
Reported HPLC Tine [9% Mass Method MD 2.48 100

628.79 Method D Method -

ci 3.12 100.0 732.44 Method D ci

2.39 100 670.71 D Y O
Met hod 2.10 100.0

646.39 D ci Method
HPLC | ppy MS
Ret. L . HPLC
Structure . Purity Reported
Time Method
. %) Mass
fmin]
611 100 | 72433 | Mol
-
°f€f
89 Method
eS| 50 100 | 660.34 :
()
75 984 | 672.22 Megwd
9.6 993 | 74422 Mcgwd
©
o j 7.6 003 | o728 | Moo
adl
e u\
"/
(=
SO | e | s | essaz | MO
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2.71 98.

woaﬂ

5 688.44 1)

Od H2 S 117 WO 2008/112473
PCT/ 0S2008/ 055893 To a 250nlL RBF equi pped vvith a sti r

-78C (acetone/dry ice bath).

added,

via syringe,
tent-butyllithium (43.6 n., 74.1 mol).

2.

Ceq.

was stirred for 5 60m nut es,

r was_added bronocycl obutane (3.49 ni, 37.
878 of di et hyl et her.

b

The fl ask was Coopga/qsamsmsss;f)s

To this solution was then

The

of a 1.7M sol ution of

m Xt ure

then cannul ated into a

500nL flask containi g geLfunyl _chlofide (6.[00 -
74.1 mol) in 30niL of digthyléthér at MP8C| The -
suspensijon WEBIcWsr ned| t g, r ogmRusipef Benared querpjght -
The whitle m xture was d'{dn‘rﬁ ed with 4pnmMasf
di et hyl et-her—fitt and set—aside—A—3necked-500nL
RBF equi|pped vmtha/lstl r barj and dry THE (10 niL) was
cool ed tlo -65C wihh the aid df a dry |ce/|scpror;ar110
bath 10 |arfe’ gasé€iys ammmnia was ¢l ow r gedficiintio
the flaslky ”Pr %I y synjtlhesl ze cyc? o%%t anesdtl f onyl
chloride (5. 29, & mol ) was then dripped|in via
syringe | (crudé hixture in -200nL of{ ether/ THF).
Spar gi ng—of annuni a“gas was gontinued —for—4gn
addi ti onal utes.| The m xture was kept at -65C for
4 hours the,n, arl vved to slowy warmto room ctho
t enmrper at UTedy : ti @dom xt uied was G4l Her eHI ﬁng
washed 15 witt of THF. |The sol yent was '
evapor at 1 g of the desi red sul{f onam dg
(46% yi et-d)—a yetH-owrot-ty—sotd—+HNVR-(500
VHz, DNVSO- 30R8) 1.81 - [1.89 (nm 2 H, [2.16 -
2.22 (in - 2. 31 in,2H,366-N%géﬁ m
| H), 6. NHZ.310 |20 97 ' H NWR.¢ 500 ,
DVSO- D6) m 3 Hf, 1.20 {m 3 H)J|, 1.30 ¢}
1.45 (m nm 1 H), 2.76 {m 1H),| 6.59 (s,
2 H. O NH225— MR (500 VHz,  DVBO-D6)—$ppm1-P2
(d, J=6.95 2.11 (m
238 100 | ea673 | Moo
| o
e e | 239 100 | az7a | M
.,N'l"-
v
e § O Mecthod
p; ﬁ*@g_ [yl 194 96.4 631.8 b
)
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1 H, 2.86 (d, J=6.22 Hz, 2 H), 6.71 (s, 2 H.
NH2 118 V\D 2008/ 112473 PCT/ US2008/ 055893 'H
Sppm1.51 - 1.66 (m 4 H, 1.86, <
W‘wﬁ”‘” m "1 H), 6.65 (s, 2 H. F\ 0-NH ’&-%"9{?2’3893
NI\/R(SOOI\/HZ DMSO-D6): 6 ppm4.24 (m 2 H), 7.4
2H. 5FO FSNH2 O-~HNW (500 Mz, DVSO D6
ppm2.70 (m 211), 3.20 (m 2 H), 7.01 (s, 2 H). 0
11 S NH2 0-11 0 ~H NVR (500 MHz, DI\/BOD6): S ppm

1.07-117(m 1H), J}H’L{jﬂ)Sﬁﬁg 4 .62 (m} |
H, 1.78 2.05% (Ret.2H), 'Blgs : MHPIC HY
6.57 (s, H)S“U“éu’cs NHZ Ti@cl5| w/R %f@@t“‘l\‘}Hz Method
DVSO- DB) s ppm 1. 22 (d,[mlx6. B9 6 H'#53. 00 (m |
H, 6.59((s, 2 H.,0 0 N
2.06 100 617.84 MCS‘Od
247 017 | 66075 | Mepod
6.99 93 618.02 | Mol
9.35 039 | eo0.a1 | Mol
o 7.16 00 | e1gaz | MO
o oo = Method
"*“)\SI:EJL@%:}‘\ 7.01 100 604.13 D
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119 WO 2008/ 112473 PCT/ US2008/ 055893 Met hyl

10- ((see-butyl sul fonyl ) car banoyl ) - 13- cycl ohexyl -

7H |ndolo[2 1-a] [ 2] benzazepi ne- 6- car boxyl at e. |
round- bottoned fl ask
carboxylic acid 1 (575 ing,
carbonyl di i m dazol e (460 ng, 2.84 mmol)
to give a yellow sol ution

WOf@éﬁ/

3meth

(RBF) was addénguszoosl{mS)a
1.291 mol ) and 1,1 -
in THE (15 )
5 The mixture was stirred

at room tenperature under nitrogen for | hour then
heated t[o 70C in am ojjp Pagh, for PO m nufes. The
m xture [was cool ed and sgg- but yIPLCsul f dMani de (921 g,
6.71 mql ) isuaturl of | Tiy L F wad utidedRatosng | wit.hohept
DBU (0.[389 ni, 2.58 nnﬂiil The’RBF ma®laset yrned to
t he oi |l [path—and—heated overmght——=at—70C—The
reaction m re was' transfernred to ja separatory
funnel , dllutgg with 10 | 00m. of DCM washed x3 with
100 m. gof 0.5 then wi th 100 ni @%I@ZOiWc@nd
finally sat e grgani c m xture |wasbdried
over MgSO4 flﬂifred and concentrated to gijve 713ngs
of the desired yIsuffonanide 2 as a yellow solid
(96% yiEtdy—whichwas placedunder-yacutm gver i gh
LC data |was recorded pn a Shirnadzu| LC-10AS |iquid
chr or natjogr aph égplpped wi t h|a Phenonenex-Luna | Op,| 15
C18, 4.6x30nn1gn um, | usi ng a SPD-1 QAV UV-Vils det ector
at a detjegs engtds off 2200M | The el ut MsHod
condi tio Q) flowrate of 5 m/mn., aP
gr adi ent ent A/ {0% solvent B tg 0%
sol vent . ent B, @ gradigent tinme of 2
mn., alhold time of | mn., jand an pnalysi g tinme of 3
mn. where solventyA was 10% MeOH /| 90% 1-1120 / 0.1 %
trifluorloacetic ati‘d pnd sol yent B was 20 1Q%-120/ 90%
MCOH/ (.1 96trldguoroacetic acid. M5 data was
determ ned usin M cromasg Platformfor chkﬂmd
el ectros g%iﬂ 1 NMVR (500 18z, | CDBED) : pPPM
0.84 - Q. By 1.03 (f, J =7.B2 Hz, 3 H), 1.p3
(m 1 H : ( 7 |H, 1.5 (m 1iH), 1.72
(in, 2 H H, 1.95 - 2.0f (m 3 |H, 2.1y
(m | H H , 369 (m 211) 383 - 3 9
(in, 3 H H, 7.1 1 ( 1 H, 7.47 25 (d
J = 7.63 74 (m |3 H), 825 (s, |1 H).
LC/ MS: ni f 2.192| min., P7.5 @6pu&khxm 120
WO 2008/ 2001890558980.60 P 631.38
.VN.*‘
&
°7sﬁn*©:z/_\>ﬁo\ 193 | 973 | 61736 | Memd
&
NP , Method
j<; ' /\>\ 7.28 100 059.2 D
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S, NNHO Mthyl

5-((sec-butyl sul fonyl ) earbanoyl ) - 8-cycl ohexyl
di hydro
opropa] d] i ndol o[ 2, 1- a] [ 2] benzazepi ne- Ia(2
of 95% NaH in 5 nL of dry DMF in
RBF was added 629 nys of 5
trimet hyl sul f oxoni um i odi de at

Wéé%lﬂif&;

ylate. To 63.1
a 100 m -

rugs,

roomtenperature.

-11- et ho
THIS2008/055893
-'car box

The

m xture was stirred at room temmrMUreLmda
ni trogen |for 30m nutes. HYiSOl U gg Eﬁgrnpdlate 9
(in 7 m - ofS DVF) wag aaded Y %ﬂ t heLC
react i on |was "8t ed flor Tikk - nLt %m” e Method
reaction|m xture was qui@khy ,oo h an ide
bath, | - of 1 MKIl was a@ided follomed by 60 nL |of
ice waterl. The hetkfogeneous i xture |was stifred for
30 10 mi nutes, T@é)n1xture wag filterled and the yelllow
solid was washed=wjth|ice water. Thd solid MBS othAKEN
up in 2%jnef lia o?%ESNIandO%as puﬂmfied7&§0ﬁg ot dge
Hori zon MPLC oy/Ng a 40+M colum jwith a :olvent
gradi ent |[of 2% t hanol / DCM o 10% rret hanol | DCM
450ngs (62%i el dy~of tlhe conmppund wag obtai hed as 3§
yel | ow sot+d—after——solvent—evaporatgn—tCdpta—was
recorded|on a 15 i midzu LC-| QAS |iquid chrpmatogrgph
equi pped iw t h a.Phenonenex-Lupa 10p, | C18, 4 %ﬁ fnﬂ1
col um, ysih D- | QAV2 Y- V| s @t edt ap7.at gteet|or
wave | ength M| The el bution cgnditions e oned
a flowrate of /min., a gradient] of 100P6 sol vent
A/ 0% solvent t)r_\ 0% solveni.. A [ 100%.solvent B 4
gradi ent |[tine of<?‘n1r., a hold tinejof I mp., and |an
anal ysi s|time of %ﬁn1r where| 20 sol vent A was 10%
McOH /' 90%, O/ 76\ 1 %trifluproacetilc acid aﬁ@mhmi
sol vent 13{Wa IHHZO 2.190% MDA | |/ 041.95
trifluorogacetic g . |[M5S dat a| was det|er m ned u5|ng 3
M cromass Platfo off LCin electrogpray node. |IH NWR
(300 MHz, ppm 0.19 (m 0.35 11), 41.03 -
1.14 (m 1.34 (m 2.65 rn, 1 43 (m 5
11), 1.5 211), 1,74 (m .89 - 1
.94 (m 2F m , 2| 64 25 2. Mthod
3.35 (d, .625%0, 3.%@ (m ?gzig] 3. 6¥ -
3.81 (m S, 3.90 4 3.98 (m 0.35
H)y, 5.17 5.36 (m 0.65 H), 6.91 - 6.98
(m 1 H, 30 1-1),[7.16 (m O0.65 H), /.19 -
7.27 (m 7.65 (m | H), | 121 WO
2008/ 1124 D8/ 055898 7.83|(m 1 H), ﬁhé&%
(s, 0.35 0.B55H)| LIDOMS| m26679. 5],
2.167 mn.

2.17 100 642.77 Megwd
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95.2 %purity. 00 p\ ON~S\H1\ 5

Met hyl 8- cycl ohexyl -

met h 1, 12b-di hyd |
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1H NMR (300 Mz, CD3OD):
1.

(m 3 H,

1.14 -

-298 (m

53 (ni,

3 11),

10 H),

2.09 (m 1.65 H),
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0 0O NN 5 Mthyl
ycl ohexyl - 11- et hoxy-5-(((3, 3, 3-
deho2

0
-C
W BABBEPPLoPYT Loy fonyt) carbameyt) - 1, 120- o U S fsos
2] b
(

m'cO-*oo

.
? I ndol of 2, 1-

Ji enzazepi ne- la(2fl)-carboxylate. IH NVR (300 MHz,
CDGOD) Sppm0.19 (m 0.35 H), 1.25 (m 1.65 H),

1(m2H), 1.65(m 1 H, 1.76 (m 2 H. 1.94 (m
M, 2.04 (m | H, 2.61- 288 (in 6H, 288 -

6 (i nTok 2K)mL 8BB2quipRedAGitl{ 03tir Babbas hAddd)brordecdBlobumned 3.49
L gt Bt e
; Zﬁac(:mlc/’hlyhﬁo bd?h)130 (ma soﬁhii%ﬁ \A}’J)c thed adfdd (Vi sy@m@é 2|'d)cq ofal

7. ggoltnmn qftq_q) butg ilgpgun(l g43 (0111{35741]| l)nmoén%he m, )%Ul@@/aggmwfj for

5(:/ Q‘@mmmcz tﬁcla%aﬁ@ulm&fm% LB Mhsk c@@anﬂn#t@ﬁ&ﬁli%h@on&e (690
~S, N- FHI / O 15

8 Cy‘ry 6ﬁélepolj_ln]l()ﬁﬁ{q{@;@ylygﬁl(eq @Q?Q"Q The SprCl]\lOI] was warmed o
tri F&o‘ﬁ?&: Hj%ﬁ o‘%@gyﬂe"\%?&ﬁ%llé whe dinRudLRYALS. of

cycl oprop
aj [ Zictwielmz.dpicred-ahd{@ptije o boskgll a@nl. RBF ctiNRpe 30 a stir bar

glz %111(@39?15 (1§ nﬁbr)) r\pfa '(%\%Cd 18 = "g ws;t% il%d(:il_i])'fj 1(? ﬁ/_ ' -é%o%i‘oggléo] bath

1B)) , a@0gake@¥ aimon@ vhdp s oifl}&@)dl-ocﬁlt%th(: ﬁuqkl PH)v,thlyGthcs:zcd
2.90

2 nyc «ggulﬂfm(_lﬁon},i][) 116(’3(Z§§ %‘nﬂz mﬁa(o;l:%wax j,h(ﬁ j}!_l?albcjj 111614(%\%
H) , (du@8nixude 1532()([)‘(1114 2f etha23 BAD 8@&0@1&1@ ﬂ:%ﬂrﬁomd gas was contnmcd
EDCT/f(g aégc ltllglélgg%%imtetzllﬁ)mlxt}l %‘édi]ﬁf)t d- g%’c '_Bl 4]]17)11T2§](’“ %OWLd
0. 6% dthwly fvalkf 1o lofﬁnﬂanlﬁcﬁ&tm:b e redctioD n%muc@»zdﬁﬁ ul(fﬂ):d ankl wWihed
S 0.3 , 8.33 (s, 0.65
iS )W‘t?Léﬁ %”}Eﬁk g%%‘dg‘@m WS 02?110%0(}?&0@“{6 ol 4 tlagy (Bﬁllqudt y.
0 Omlﬁmaﬂdhl{zké oWNyictd) as a pale yeliow oily solid. "H NMR (500 MHz, DMSO-
D6): 8 ppm 1.81 - 1.89 (m, 2 M), 2.16-2.22 (m, 2 1), 2.23 - 2.31 (m, 2 H), 3.66 -

3.74 (m, 1 H), 6.68 (s, 2 1),

ézO
8L
20
" NMR (500 MHz, DMSO-D6): & ppm 0.94 (m, 3 H), 1.20 (m, 3 H), 1.30 ~
145 (m, 1 H), 1.90(m, 1 H), 2.76 {m, 1H), 6.59 (s, 2 H).

5
A
O

25 '"H NMR (500 MHz, DMSO-D6): & ppm 1.02 (d, J = 6.95 Hz, 6 H), 2.11 (m,
1 H), 2.86 (d, J = 6.22 Hz, 2 1), 6.71 (s, 2 1).
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HI / \/ \ 5 Methyl 8-cy el oh exyl-5-((i sobu tylsu
| fonyl ) carbanoyl)-11-ill eth oxy-1,12 b-
di h drocyclopropa

WO E9Hdd1%0] 2, 1- a] [ 2] benzazepi ne- 1a( 21 3) - car boX T 4t5a008/055893
11INMR (300 MHz, CD3CD): b ppm 0.17 (m 0.35 H), 1.09
(m 6 H, 1.22 (n1 1.65 H, 1.38 (m 2 H, 1.49 -
1.60 (m | FD, 1.73 (rn, 2 H, 1.87 (m 2 H, 1.96 -
2.05 (m 2 , 10 2.15-2.39 (m |
g') 4% 6};% WQ?MH% f%f@@ Iér)% %%H% 52'1')1’ (?ﬁ(%n%l]fﬂjll @éé} 4 H),
5.1131ﬁm111)éms(%293 6 95 (m I rﬁ, 7.05 - 7.1 1
(m 1 H, 7.16 - 7.23 (m | Hé 767- 782 (m 2 H),
8.20 (s, 0.35 11), 8.39 & LG MS: mlz
579.30, Rf 2.190 mn., 96F |ty 15 Cener a
procedure for the transfornatlon of esters of fornula

Ito con n.a 1 : bot d
f1 ask ME*E\EEZ%‘O"%«S %gifrﬁ)&)hwiﬁ%g‘%é ’"“(%?‘igfé‘f(’b@.%]gge
il, 1.583 mmol) and bridged ester 1 (I eq., 0.528
nmmol) in methanol (4.00 mM) and THE (4.00 m) to give
a yellow solution. The m gture was stirred for 3
hours at room tenperatur eqM|vaIents of I N HC
was then added, the 20 pro SHMQted with ethyl
acetate then extracted mashed oM th brine and dried
over MSM. Flltratlon and subsequent evaporation of
vol atil eg mmsddmgamg@yﬂ)e)%@ﬁmcésm (A, B, n@@r(m 2 H),7.01 (s,
guantitative yield. To a 0. nmol sol ution of
carbbkylic acid 2 in | nL of anhydr ous

N, N-Di met hyl formanmi de (DVF) in a 2 dramvial equi pped
with a TefloniMIlined screMIcap was added 0.3 mmol (3

eq.) of 2-(IH Benzotriazol I) 25
1,1, 3,3, -Tetranct hyl nroni eaﬁhyoroborate (TBTU) in
I .0 nmL of anhydrous DMVF owed by the addition of
. 2 mmol g.) of amne 3in 1.0 nil, of 124 WO

2008/112 3 y@r o

of ﬁéﬁ\ff’ &t PASSIRE088 MINA Oty BLATCED: s o,
Was41 Hishakeén, 10h, R78R %rl @5((—116@”)@2.(2% M.Xe(m,ovigy, hisghig, 2at).
roomtenperature. The reaction volunes were then
reduced in a Savant Speedvac and the crude products
were taken up in 1.2 nL of meghanol and purified using
a Shi madzu preparative 5 Fﬁ}igﬁmmloylng met hanol / wat er
and 0.1%trifluoroacetic acidibuffer with a
Phenonmenex Luna, CI8, 30 mm x 100 mm 10 mcolum at a

Bver 10 Honitdiotith GVE0TBR kb hivd fefaold iy 68 o0

H), 6.59 (s, 2 H).

119



carboxam des 4 as yel |l ow anorphous solids (65%- 70%
yield). Post-purification LC M5 data was obtai ned on

W@E@P}J}?ﬁg%u anal ytical LC /M cronass Pl atfor ml”&/%@lOOS/OSSB%

220nmusing the follow ng set of conditrions:
Col um | (Phenonenex 10m C18, 4.6 x 30nm, Sol vent
system | (gradient of 0-1009%B where 13=90% HPLC grade
nmet hanol / 0.1%trifl uoroacetic acid/ 10% HPLC grade
water), in 2 mnutes with al mnute hold at a fl ow
rate of Bleriyl h§-QstcehutNsul@nyDeObSnblyIN18icyelohexylr3-Reliox1-5H-

N OB P B L S L AR bt 2o B0 S

| oi
yl carbonydsadddi-aamichdiycill, 11@7 2 mk2h231ehmah st Deycl opr opa

e o he e B S 8T 0 e
2008hd h2dii3 wRCTikEa20 QRMDEH 88 8nrdNinder tWrdgeNfdeh, hour then heated to

8- Cycl ohexyl - N-(cycl ohexyl sul fonyl)-1a- (2, 5-di azabj cyc
| o1 (_)“é}_, 21] Bd”l}é%ﬂ_bz.ﬂ](, foyr 90 minut%ls. The mixt%{re)was cocgied and sec-butyl y

yl cankamulak(doh-mRteaxdmby s AL b2 Rrtredk @hue@ira%g GliRREARSU
Id]indolol2,1- 5 a][2] benzazepi ne-5-car boxamn de. .
LC N3 89inY Z685nmol. %he RBE72s ptpned 198w aghbath ayd hpgtgd ovgrmight
O /gt Mot Phe redbh mbktfre Was transferred to a separatory funnel, diluted with
10 100mL of DCM, washed x3 with 100 mI. of 0.5 M HCI, then with 100 mL of H,O,
and finally saturated NaCl, The organic mixture was dried over MgSO4, filtered and
concentrated to give 713mgs of the desired acylsulfonamide 2 as a yellow solid (96%
yield) which was placed under vacuum overnight. LC data was recorded on a
Shimadzu LC-10AS liquid chromatograph equipped with a Phenemenex-Luna 10y,
15 CI8, 4.6x30mm column, using a SPD-10AV UV-Vis detector at a detector wave
length of 220nM., The clution 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% MeOH / 90% H20 / 0.1% trifluorcacetic acid and solvent B was
20 10% H20 /90% McOH /7 0.1% trifluoroacetic acid. MS data was determined using a
Micromass Platform for LC in electrospray mode. 1H NMR (500 MHz, CD30D): &
ppm 0.84 - 0.92 (m, 3 H), 1.03 (¢, } =7.32 Hz, 3 H), 1.23 (m, 1 H), 1.28 - 1.44 (m, 7
H), 158 (m, 1 H), 1.72 (m, 2 H), 1.85 (m, 1 H), 1.95-2.07 (m, 3 H), 2.17 (m, 1 H},
278 (m, TID,3.69 (m, 21D, 3.83 -3.91 (m, 3 H), 7.02 (s, 1 H), 7.11 (m, 1 H), 7.47
25 (d¢,J=7.63Hz, 1 H),7.74 (m, 3 H), 8.25 (5, ] H). LC/MS: nv/z 565.22, Rf 2,192
min., 97.5 % purity.
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10
8- Cyclohexyl-la (2, 5-di azabi cycl o[ 2. 2. 2] oct - 2-yl car bon

Oy @; | - met hoxy- N- . .
WOROS/H283¢ i £1 uor opropyl ) sul fonyl ) -1, I a, 2, 12bPFEUSEHKGrss93
ocycl opropal[ d]i ndol of 2, 1- a]
[ 2] benzazepi ne-5-carboxam de. LO MS: nfz 699.49, Rf
1.793 min., 98.0 % purity. N ONIV) 0 OON ~ N 01,
15 126 WD 2008/112473 PCT/ US2008/ 055893
8- Cycl ohexyl -1 a- (2, 5- (Ilazablcyclo[a 2. 2] oct-2-yl carbo
nyl)-11- met hoxy- N O
((2,2,2- tr|IInoroethyl)sulfonyl)-l
ocyclopropa[d]lndolokzw 2
[2]benzazep|ne 5- .
1.778 min., 96.5 %p ri&y.
5
8- (" ycl ohexyl - N-(cycl opent yl sul f amny
ycl o[ 2. 2. 2] oct - 2-
yl car bonyl ) -11-net hoxy-1, 1 a, 2, 12b=t et r ahydr ocycl opr opa
[ d] i ndoIngdtRyl%s- ((@k{balgbmmaﬂwirszn@lpabﬁwmﬂmldl1aneth@£3,M§1 2b-

?HZ(@%?’&GSC lﬁarol)‘llg?ﬁoigfl l—a]{Z?benzazepme la(ﬁ-!il) cargoxylate To 63.1

mgs of 95% NaH n 5 mL of dry DMF in a 100 mL RB¥F was added 629 mgs of

a, 2,12b-tetral rydr

l)-1a-(2,5-diazabic

5 trimethylsulfoxonium jodide at room temperature. The mixture was stirred at room
temperature under nitrogen for 30minutes. A solution of Intermediate 9 (in 7 mL of
DMTF) was ad&cd via syringe and the reaction was stirred for 15 - 20 minutes. The
reaction mixture was quickly cooled to 0°C with an ice bath, 1 mL of I M HCl was
added followed by 60 mL of ice water. The heterogencous mixture was stirred for 30

10 minutes, The mixture was {iltered and the yellow solid was washed with ice water.
The solid was taken up in 2% methanol/DCM and was purified using a Biotage
Horizon MPLC employing a 40+M column with a solvent gradient of 2%
methanol/DCM to 10% methanol/IDCM. 450mgs (62%yicld) of the compound was
obtained as a yellow solid afier solvent evaporation. LC data was recorded on a

15 Shimadzu 1.C-10AS liquid chromatograph equipped with a Phenomenex-Luna 10,
C18, 4.6x30mm column, using a SPD-10AV UV-Vig detector at a detecior wave
length of 220nM. The clution ¢conditions employed a flow rate of § ml/min., a
gradient of 100% solvent A / 0% solvent B to 0% solvent A/ 100% solvent B, a
gradient {ime of 2 min., a hold time of 1 min., and an analysis time of 3 min. where

20 solvent A was 10% McOH / 90% H20 / 0.1% trifluoroacetic acid and solvent B was
10% H20 7/ 90% MeOH / 0.1% trifluoroacctic acid. MS data was determined using a
Micromass Platform for LC in electrospray mode. 1H NMR (300 MHz, CD30ODY.: §
ppm 0.19 (m, 0.35 H), 1.03-1.14 (m, 3 H), 1.19-1.34 (m, 2.65 H), 1.43 {m, 5 H),
1.55-1.66(m,2 H),1.74 (m, 2 H), 1.89 - 1.94 (m, 2 H), 1.99 - 2.14 (m, 3 H), 2.64 -

25 2.95(m, 2 H),3.35(d, J=15.00 Hz, 0.65 H), 3.48 (m, 2 H), 3.67 - 3.81 (m, 2 H), 3.85
(s, 3 H), 3.90-3.98 (m, 0.35 H), 5.17 (m, 0,35 H), 5.36 {m, 0.65 H), 6.91 - 6.98 (m,
11}, 7.09 (m, 0.35 H), 7.16 (m, 0.65 H), 7.19 - 7.27 (m, 1 H), 7.52 - 7.65 (m, 1 H),
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NCH, a 8-Cyclohexyl-I
a- (2, 5-di azabi cycl o[ 2. 2. 2] oct - 2-yl carbonyl )-N 15
sul fonyl ) - 11 - met hoxy-1, | a, 2, 12b-t et r ghy

W(ﬁ g@?@g}zﬁﬁ] i ndol o[ 2, 1- n][2] benzazepi ne- 5- car box /%%&M&SSS%
LCMs: mz 659.52, Rf 1.808 mn., 98.1 % purity. 127
WD 2008/ 112473 PCTI US2008/ 055893 o " | 1~C y SN N CH,
O CH a
N- (sec-butyl sul fnryl)-8-cycl ohexyl -l1a-(2,5-(liazabicyc
| o[ 2.82 (2] bHY,89 (s, 0.35 1), 8.29 (s, 0.65 H). LC/MS: m/z 579.31, Rf 2,167 min.,

Eﬁdﬁff % 11-inethoxy-1,1a, 2, 12b- tetrahydrocycl opr op

a[d oPY['%, 1- 5 a][2] benzazepl ne- 5- car boxani de.
LCOMS: mz 659.52, Rf 1.805 mn., 98.2 % purity. O
N~NT / 0" 0 OS\NI \ Ncl 1, |
| a- ((3-Benzyl -3, 6-(1i azabi cycl o[ 3*1-2] hept - 6-yl ) car bon
yl)-N 10 <]
(cycl obutyl sul fonyl ) - 8\ 'l‘ ohexyl £1T% net hoxy- 1, 1a, 2, 12

b-
t et rahydrocycl opr li hdol
H NVR OO VHz

befizazepi ne-5-¢

ar boxam de. | , ppm 0. 16 (m
0.35 H), 1.27 - 137(m 2 H), | H, 1.45
(m16511)162(m1H) 2H),206-
215(m7|—|)239(m2 ,259-268(m2 :

gé ) 2M9g1y cz/cioh yl- —(fo%pl(&lf ¥lLulFr2ny ar%%méyg} r':%lioxy-
[ -1 ),12B-da@ d¢eayclopréfaldBndlo|2, 1—3!][97bc(1m/e}'ﬁnb=l)la(2ﬂ) 1:5rb0xylate 1H
1300l D B o Byl Bt a0y B
7. 24 70@m, IR2.144 (Hz 3 HY, 2449 m, 1.63H); 2.78 4d, 3(m, 221 H2,987nd 5 1),
(m 3301 B0 (@ 8.5 Fy 330 .7 HEAnES, A4l . T1ai 509 -
10 4.04 (m, 0.35 H), 5.25 (m, 0.35 H), 5.45 (m, 0.65 H), 6.97-7.02 (m, 1 H), 7.13 (m,
0.35H), 7.21 (m, 0.65 H), 7.26 - 7.32 (m, 1 H), 7.55 - 7.65 (m, 1 H), 7.85 - 7.92 (mm,
1 H), 8.11 (s,0.35 H), 8.32 (s, 0.65 H). LC/MS: m/z 605.42, Rf2.223 min., 99.2 %

purity.

\\’/

OO
O

Methyl §-cyclohexyl-5-((cyclopentylsulfonyl)carbamoyl)-11-methoxy-
1,12b-dihydrocyclo propa[djindolo|2,1-a]{2]benzazepine-1a(2H)-carboxylate. 1H
NMR (300 MHz, CD30OD): & ppm 0.23 (m, 0.35 H), 1.27 (m, 2.65 1), 1.39 (m, 2 H},
1.60 - 1.79 (m, 7 H), 1.91 = 2,19 (m, 8 H), 2.67 - 2.97 (m, 2 H), 3.47 (m, 0.65 H),

200 3.50(m, 3 M), 3.78-3.87(m, 3 H), 4.10 (m, 0.35 H), 4.29 (m, 1 H), 5.22 (m, 0.35
H), 5.43 (m, 0.65 1), 6.98 --7.02 (m, 1 H), 7.14 (m, 0.35 H), 7.21 (m, 0.65 1), 7.206 -
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Rf 1.833 mn., 98.5 %opurity. 20 128 WD 2008/ 112473

PC1l' / U82008/055893 NO OO0 O~ps NI ~uFfar; F
Ia-% 3 Benzyl - 3, 6- di azabi cyel o] 3. 1. 1] hept - 6- yl)car bony
WQIOFIYE ohexyl -11- meth oxy-N-((3,3,3-tri QG Bs/055893

ropyl)sul fon yl)-1,1 a, 2, 12b-

t et rahydr ocycl opr opa] d]i ndoI 0] 2, 1-a]

12] benzazepi ne-5-carboxam de. I|H NVR 5 (500 MHz,
CD3OD): S ppm0.16 (m 0.351-1), 1.28 - 1.37 (m 3

I") 73 ﬂnl l(m 7%565 6'5")(m 1 1’11) 4778(‘3( . 912(11'1‘21 11)18 ?@(s(@hs ﬂi) ]8]:”')2 (s,

9 (m

2. 7@6g Hp. 1@5 41#5 ‘i%i @36&{221)0 myn. 3309266&"2;4
(m11-1),3.44-3.58 (m 211), 3.85-3.96 (m 6 H), 4.18
(m | H, 4.47 (m 1H, 547 (M 7.07 (m | H, 7.20
- 7.26 (m 1H, 7.32-7.39 (m 2H, 7.46 (m 3 H),
7.59 - 7.67 (m 2 H, 7.94 - 7.98dmo!l H, 8.15 - 10
8.29 (m 1 H. LCM: mz 775.45, R{_1.888 min., 95.7
% purity. ON FOp Q,Fo\NN S E

| a- (( 3- Benzyl bic | 013. 4.
l) - 8- cycl ohexyl-ll7<a\/a

] 2] benzazepi ne- 5- car boxam de. I
CD3OD): S ppm 0.10 (in, 0.35 H),

S(m 3 H)Methyl 8- (:}gc?(}hcxyl 11-methoxy-5-{((3,3,3-
trifluoropropyl)sufonyl)carbamoyl)-1,12b-dihydrocyclopropald|indoloe]2,1--
a]{2]benzazepine-1a(2H)-carboxylate. 1H NMR (300 MHz, CD30D): & ppm 0.19
(m, 0.35H), 1.25 (m, .65 H), 1.41 (m, 2 H), 1.65 (m, 1 H), 1.76 (m, 2 H), 1.94 (m, 2
H), 2.04 (m, 1 H), 2.61 —2.84 (m, 6 H), 2.88 - 2.96 (m, 1 H), 3.35 - 3.40 (m, 0.65

10 H), 3.48 (m, 2 H), 3.80 (m, 2 H), 3.86 (m, 3 H), 3.89 - 3,98 (m, 0.35 1), 5.18 (m,
0.35 H), 5.38 (m, 0.65 H), 6.96-7.01 (m, 1 1), 7.13 (m, 0.35 H), 7.20 (m, 0.65 H),
7.24 -7.30 (m, 1 H), 7.58-7.69 (m, 1 H), 7.84 - 7.90 (m, 1 H), 8.13 (s, 0.35 1), 8.34
(s, 0.65 H). LC/MS: m/z 619.32, Rf 2.188 min., 99.5 % purity.

15

Methyl 8-cyciohexyl-1I-methoxy-5-(((2,2,2-
trifluoroethyl)sulfonyl}carbameoyl)-1,12b-dihydro cyclopropaldlindolo]2,1-
a]{2]benzazepine-1a(2H)-carboxylate. ii'-l-NMR (300 Mz, C330D): 6 ppm (.13
(m, 0.35 H), 1.18 (m, 1.65 H), 1.38 (m, 2 H), 1.57- 1.62 (m, 2 H), 1.73 (m, 2 H),

20 187 (m,2H), 1.96-2.05 (m, 1 H), 2.60 —2.90 (m, 1.35 H), 3.17 - 3.22 (m, 0.65 H),
3.45(m, 2 H), 3.74 (m, 1 H), 3.84 (m, 2 H), 4.04 - 4,10 (m, 3 H), 4.38 - 4.53 (m, 2
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0.65 H), 1.68 - 1.84 (m .3 H), 1.87 - 2.10(m 5 H),
2.53 (m | H, 2.71 - 2.86 (1n, 1 H), 289 3.04 (m |

3.58 (m 311),3.67-3.80 (m | , .
W‘ﬁ%‘”‘ﬁhﬁ% 20 (m 1 H), 4.32 (m |( . 4. Do - 1%7%53?0,9%3)3
490 - 5.04 (m | H, 5.30(m 111), 7.00 (m 1
H), 7.15 - 7.23 (m 1 11), 7.25 - 7.33 (m 2 H), 7.36
- 7.46 (m 3 11), 7.48 - 129 WD 2008/112473
PCT/ US2008/ 055893 7.61 (m 2 H), 7.89 (m | H), 8.09
;978513,35 q0m, b%lsl)lel 1@ d\zﬁo G'SHZ) 760 -4D6 (Rf 1 1),858 (nyhAs H), 7.13
opurity
a0 By 63 @2 dpat i c5icPbp8> 1De) Rept By 154 b
') - 838 Y| obexyd 6 N\H). (eyabohexydsugl, Rony Y mil-oms % purity.
et hoxy- 1, 1a, 2, 12b-t et r ahydr ocycl opropa[ d] i ndol o [2,1-
a] [ 2] benzazepi ne- 5- car boxam de. 1H NMR (500 MHz,
CD3OD): S ppm 0.14 (m 0.35 H), 1.2; - 1.48 (m 9.65
H, 1.63 (in, 3 H, 1.68 (in, 1 Hy .80 (m 3 H),
1.9310 (m 4 H), 1.98 - 2.08 - 2.17 (in, 5 H, 2.60 -

87 (m 1 H, 2.99,(md H, | , 3.44
H, 3.55 (m 2 @J\%lsé)s ||),H)3.86- (m

.94 (m 3 H), 4.16 (m Hl

H, 7.04 (dd, i=8.55, 2.7
H, 7.30 - 7.38 (m 2 H, 7. 7.50 (m 3 H),
.53 - 7.60 (m 21-1), 7.92 (m

2

1

3 oH), 5.36 (m
|

|

7 , 8.12 - 8.22 (m
i 11). LCJI\/B mz 76154 Rf 1.9

p

|

|

(

a,

[

~7.18 - 7.27 (m

mn., 98.6 %
rity. 15

u
Sa ((3- szlwl 33y'éﬂléznxa‘z%b@5@9%%5{'5‘0'1)’1)31@@&93’@ 1)ty o tyihi2b-
Ccy

e lﬁ'}ﬁ% ?Bgff%lpa IN’l]mdolo[Z 1 a][ZLbemaupme -1a(2H)-carboxylate. 111 NMR
cl opentyl sul yl) - 1

) (LB K Gy @oy@l@dﬁr@papawrﬂdm O 5,F)- 1.2D(m]1.65 H), 138

2] &;‘fﬁg‘?gﬂgnmeoébqg timxi"gﬁ Q«E)zl% 1%;%'21'1\{%{12(3’_56'\/'2‘7053551 M),
;m 65 161)-,2.2, (45 1 2.81 HP.87 TnBBHE MICLAH)= 6.12 Mg, A1), 339 H)l .
4@'?% 2y {)%&(I]é,]%_]é)n'gﬁ%é@ %IF#S;% “s.fr 8 1Ghs 08 Tos (in, 1
H), 7.05-7.11 (m, 1 H), 7.16 - 7.23 (m, 1 H), 7.67 - 782 (m, 2 H), 8.20 (s, 0.35 H),
8.39 (s, 0.65 H). LC/MS: m/z 579.30, Rf 2.190 min., 96.2% purity.

15 General procedure for the transformation of esters of formula [ to
corresponding amides. In a 100 mL round-bottomed flask was added 1 N sodium
hydroxide (3 eq., 1.583 ml, 1.583 mmol) and bridged cster 1 (I eq., 0.528 mmol} in
methanol (4.00 ml) and THF (4.00 ml) to give a ycllow solution. The mixture was
stirred for 3 hours at room temperature. 3 equivalents of 1 N HCI was then added, the

20 product diluted with ethyl acetate then extracted, washed with brine and dried over
MgSOy. Filtration and subsequent evaporation of volatiles gave the carboxylic acids
2 in near quantitative yield. To a 0.10 mmol solution of carboxylic acid 2 in 1 mL of
anhydrous N,N-Dimethylformamide (DMF) in a 2 dram vial equipped with a
Teflon™ lined screw cap was added 0.3 mmol (3 ¢q.) of 2-(1H-Benzotriazole-1-yi)-

25 1,1,3,3,-Tetramethyluronium Tetrafluoroborate (TBTU) in 1.0 mL of anhydrous
DMF followed by the addition of 0.2 mmol (2 ¢q.) of amine 3 in 1.0 mL of
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130 WD 2008/ 112473 PCT/ US2008/ 055893
H,3.16(m I H), 3.36(in, 211), 3. 40-3.56(m 2H), 3. 89

30(in,IH, 4.50(in | H, 5.38 3
WO%}‘ 1%& J-8.39, 2.59 Hz, | H), 7.18 - 7. (22 ETWJS”?f""’“”i‘
1-1), 7.32-7.37(m2H), 7. 44(m 311), 7.57
(m2Fl),7.91-7.95(in, IH,8.10-8.21 (m | H. LO M
mz 747,50, Rf 1.868 nin., 96.3 %purity. 5 O NN ( /
OOHNC /SNN- CH O la

| a- d(l(lﬁn BRNAVE 2 4 ‘Eiinﬂﬁ abh&y &0EiRofropiBEPhmbBreY | Die 36008V was
| )-8-cycl ohexyl -N- (i sopropyl
sulshiey oy 2 VIV kdtorexcficnic P xen i@ iRy i BerEt spr bisal d

' ' r}@k&k 99: ol llmcqwé%gm ;lca*a@ea%@zt gﬁ’va‘ﬂ?'&?’cc@@&bﬁﬁ @QD &I@a@ pll (Fclluct\
( mwc@c @5011—1)[) in1.248L p{mcthgaql-wnd 3111 5‘19( (iqnm? a S nm}adzu]ptqgw(uvgl

5 3 %@%cm&n@zm% p)gt.h %J_}?wa%m Exbcﬁ(?ll"ﬁ’tg%ﬁ)%a?h% a§ éi l!(TDr%qm i%“}l%%,
3 GBrenonden0OL (hanC 1§ 3B)nmm 4.18Q mpd, A1) pin ddfymibat32erddmgnt & 40F)00%
q;e?ndzagﬂow 1;1%‘3{7%”%%) hlﬁ /%gl. %%%‘ZlO%l}i]Zgltés_ \Zl—?hl %&'1??713132&%&%_161‘,:10 %;ivc
7 5:111b0xﬁmﬁ& 4 anycllawbl)nm phoB88solidiS(68YR67004 Wicldh. kt-p@ifld8tion
?A) 19 MSt (th g O@g"l‘ﬂ@)()bd éh\n%ad;ﬁé@?)%’c?l?q\&@égaa%”%ffm%?} '(O
10a- ((E@I’@@f@ﬂ)hm?mi@g@ic&gﬂkmuﬁ%/ gdﬁ gf :5313(11’[10111 Column 1 (Phenomenex

%carbonyl -8-cyc
(i S]&Hﬂ’til BoPoIRpIn. Solyektskak g,lfld]cnbofj) J00%B where B = 90%
ig]lﬁ UG @1'1)(951919){1{%'1/‘2)0{0/0 Hi’ﬁuofgahﬂgqug[ ?G“/%"H@’LC grade w:té:tl))g in 2

benzazepi ne- 5- carboxam de.
6 ppmu@sWﬁheﬂmnnmqsqu[)Q@@BﬁQQQMMBHPGWﬂlJSZOOSI055893

N
N
s}

OO
S

N-(cyclobutylsulfonyl)-8-cyclohexyl-1a-(2,5-diazabicyclo]2.2.2]oct-2-

\\ //

ylcarbonyl)-11-methoxy-1,1a,2,12b-tetrahydrocyclopropaldiindolo|2,1-
a][2]benzazepine-5-carboxamide. LC/MS: m/z 657.51, Rf 1.783 min., 96.5 9
20 purty.
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in, 1 H, 1.26 -
(in, 2 H, 1.59

13 (in, 6.65 H), 1.23 (i
1. 42

, 2.02 (i )

?m 2 H), 29%]/()%%}%2}/&55893

3

1.
m 2 H, 1.39 (in, 2 H, 1.
};%, 1.81 (in, 2 H, 1.95 (
2(m 2H, 227 - 2.36
01 (in, I H, 3.13 - 3.22
in, 2 H, 3.47 - 3.53 (in,
H, 4.58 (in, I H, 5.36 (in, I H, 5 7.04 (dd,
, 2.44 Hz, 1 H, 7.17 - 7.24 (in, 1 H, 7.30 -
in, 2 H, 7.45 (m 3 H), 7@7.64(in, 2 H,

<

in, | H, 3.39 -
H, 3.88 - 3.95

8.00 (in, 1 H, 8.10 - 8.21 , 1 H. LOMs:
35.51, Rf 1.895 mn., 95.0 %pdrity. O 0 OO0
H CN OCH CH 10
Ia ((3-Benzyl - 3, 6-di angbccl o[ 3.4 1] hept - 6- yl ) car bony

l)-N-(sec- s

but yl sul fonyl) - 8- cyex“;i/l - 2 @ ol ,la, 2, 12b-

t et rahydr ocycl opropa[d]i ndol of 2,\1- a] Z]Wenzazeplne 5-c

arboxamde. Il I NWR (300 Mz, ur. S ppm 0.13 (in,

0.35 H, 1.01 - 1.13 (in, 3.65 M 1.21 (in, 3 H, 15

1.30-145(in 61I)150-180(in 6H) 180-

2.12 |n8 H} § |

H, 3.55 (qyﬁl 1gx3|l_-d\1 (CSCI?IBCX“SW ony )H)a (Zé—(ggfzabxcgclglé 2(4 ﬁ(:t?s
» yiadbon§)N1-methbx ﬂlz5§12t{ teéfsahkdidbycleprafajtiifdoldi2 ) ,
%- 85(|n|yH) %yrﬁéﬁy] (ﬂ(

H)"‘ [Z]byn@g,enlqe gﬁa(b[ﬂxalnlq.q) LC r?gzm/_z 6§5 6% 1@ 1,{{72 1mp.|) 99, ’, %

- 13urity8. 23 (in, I H. LM mz 735.60, Rf 1.865

n,552%pur|ty 20cj~ONN GI ON HCy N,

\

- (

4
55
(
.

CH1132 WO 2008/ 112473 PCT/ US2008/ 055893 |
(3-Ben zyl-7-nmethyl-3,7,9- trlaz?@yclo ] 3.3.1] n
n- 9-
N

oo T

yl)ca rbonyl)-N

O

\\ //

00
&

10 8-Cyclohexyl-1a-(2,5-diazabicyclo{2.2.2]oct-2-ylcarbonyl)-11-methoxy-N-
((3,3,3-trifluoropropybsulfonyi)-1,1a,2,12b-tetrahydrocyclopropald]indole}2,1-
¢] [2]benzazepine-S-carboxamide. LC/MS: my/z 699.49, Rf 1.793 min., 98.0 %
purity.
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(sec-butyl sulfonyl)-8-cycl ohexyl -
1- met hoxy-1, I a, 2, 12b-

t ahydrocycl opropa] d] i ndol of 2, 1- a]]2]benzaz | C
W‘)a’r%[’f{é%%{ﬁq’ de.TH NMR (300 MHz, CD3OD): S ppm O. gg’“@ﬁ?"""}“"”
0.20 H, 1.06 - 1.14 (m 3 FD 1.20 - 1.36 (m 5 2.80

H, 1.42 (m 6 H, 1.72 (m 4 H, 1.98 - 2.13 (m 6

H, 2262 (m 2 H, 2285 (m 4 H, 3.15(m | H, 3.52

2 H, 33.3(m 2H, 3.76 (m 2 H, 3.87 (m 4 H,
11 (mCyerdiexylfad8 stdMhzabicko[ 2. 8ctF 1cdr bbhyl)-P1-BRthoxy-N-
n, H)§697y-3( (m P E ke 17 m v
2(f2 2 2= 1r1ﬂ201@ptﬁyi)glli}q)1yl) 13g, I(ZHTtLtzdI};Ddrocyclggr({lﬁidl]ndpbo] ]—d]
% b(,llgdlg&llé mca}boxhpmdeLg"m Hﬁ’/%sﬂ@ Ié‘[sl 77lgfmﬁl; 8(9¥“o;')u;1ty.

% purity. 10 H-C N

CH 8- Cycl oh exyl -N-(di m et hylsu I fa nDyI) 1

-((3-isop ropyl -7-methyl -3,7,9- trirazabicyclo

.3.1] non-9-yl)carbonyl)-1I1- netho{?f},la,Z,le 15
r

1-

300\]
R

ahydr ocycl opropald]indolo o
a] (2] benzazepi ne- 5- carboxan1i
MHz, CD30D): S ppm O. b9a(;

11-1 NVR (300
1.12 (m 3.65
H, 1.20 - 1.35 (m , . H, 1.45 - 1.58
(m 2 11), 1.64 (m@/ll) @'.\ 3°%),, 2.00 (m 6
H, 2.61 (m 3 H, 2.74 - 2.90%(m 2 H) 2.90 - 3.05

6 H, 3.48 (in, 1 H), 3.61 2 H), 3.84 - 3.91

mm) 4.15 (m | H, 4.45 (m" 1 H, 507 (m | H,
5701 (m 1 H, 20711-720(m1 H, 7.26 - 7.35

8o (oYt (RFoptDysisdihy-1h @5 diDaplbhi2 £y

puryi¢arboiSh-11-MNelh@Gki3-1,1Q2NRb-tdrhhy d@hcyQofrdia[dTiiddloN, CAl |

13%1][2}1’)&111‘11@])1119 S-carboxamide. LC/MS: m/z 671.51, Rf 1.833 min., 99.3 %

10 purity.

8-Cyclohexyl-1a-(2,5-diazabicyclo[2.2.2]oct-2-ylcarbonyl)-/v-
15 (isobutylsulfonyl)-11-methoxy-1,1a,2,12b-tetrahydrocyclopropald]indole{2,1-
a}[2)benzazepine-5-carboxamide. LC/MS: m/z 659.52, Rf 1.808 min., 98.1 %

parity.
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WD 2008/ 112473 PCT/ US2008/ 055893
8- Cycl ohexyl - N- (di net hyl sul fanoyl )-1

- imethyl-3,7,9 triazabicycl o[ 3. 3.1] e
W‘%%{{ﬁ)gén”fcar bonyl )~ 11- et hoxy-1, 1 a, 2, 12b- T CT/US2008/035893
t et rahydr ocycl opropal d] i ndol o[ 2, 1- a]
[ 2] benzazepi ne- 5- car boxam de. IHNMR (300 MHz, CD30D):
S ppmO0.24 (m 0.20 H), 1.24 - 1.38 (in, 2.80 H), 1.45
(in, 4 H, 51.56 (in, 1 11), 1.83 (in, 2 H, 2.04

(in, 4 H, 2.65 (In, I H, 2.82 - d (in, 1 H, 2.93
- 3.05 (In, 9 H, 3.17 (in, 3 H), {gy(ln, 1 H, 3.64
(in, 2 H, 3.78 (in, 1 H 2 ( 4.03
(in, 1 H, 4.18 (in, 1 1- (111,
1H),508(d 3153\\}?42 I
H, 7.13 - 7.22 (ing N ) 3 [
7.51-7.63(|n 1 H, /. ] 8.10 (in,
1 H. LOM: nvz 689.50, Rf 10 11813 mi 98.3 %
purity. 0 01, /CH ,NN/V O

la-((3-Acetyl -7-nmethyl -3,7,9-tri‘azabi cycl o[ 3. 3. 11 non-9
-yl )carbonyl)-8- 15

edteion RO AR B A SR B el AT IR IECE

[ 2] ?ﬁmﬁ?@umsne'ih@@rlbm(;gmwﬁztraiaﬁrh;Nh/Rno,{rap;QaMﬂzelolz 1-
CD3 m 0.51 (in, NE'!) § 5 Hg
%]pﬁmageiw}e-S—ga@xaT‘dﬁ L& )m/zéﬁgli I}fr} 80:7 “Pf)] 52 g

1. o8l
3.04 -°4.10 (m 2H),4.14-4.29(m 4 H. 495 (In,
2 H), 5.40 (in, 1 H, 7.35 (m 1 H), 7.47 20- 7.53

(in, 1 H, 7.60 - 7.67 (in, 1 : 8.16
- 825 (nl, 1 H, 8.36 (s, gf)@ n/z 71747
Rf 1.710 min., 97.1 %purlty 3 20087 112473

PCT/ US2008/ 055893 N/ Ho ONP Q

\//
s

D/\N

1a-((3-Benzyl-3,6-diazabicyclo[3.1.1]hept-6-yl)carbonyl)-N-

10 (cyclobutylsulfonyl)-8-cyclohexyl-11-methoxy-1,1a,2,12b-
tetrahydrocyclopropa[djindole[2,1-a] [2}benzazepine-S-carboxamide. 1H NMR
(300 MHz, CD30DY: 8 ppm 0.16 (m, 0.35 H), 1.27 - 1.37 (m, 2 H), 1.4] (m, 1 H),
1.45 (m, 1.65 H), 1.62 (m, 1 ), 2.05 (m, 2 H), 2.06 - 2.15 (m, 7 H) 2.39 (m, 2 H),
2.59-2.68 (m, 2 H), 2.81 -2.90{m, 1 H), 3.02 (m, I H), 3.19 (m, 1 H}, 3.36 - 3.45

15 (m, 1 H), 3.47 (m, 1 H), 3.53 (m, 1 H), 3.62 (m, 1 H), 3.90 - 3.97 (m, 3 H), 4.15 -
4.33 (m, 1 H), 4.50 (m, I H), 4.59 (m, 1 H), 4.77 (m, 2 H), 5.39 (m, 2 H}, 7.06 (dd,
J=8.55,2.44 Hz, 1 H), 7.24 (d, J=2.44 Hz, 1 1), 7.32 - 7.41 (m, 2 H), 7.45 - 7.52 (m,
3H), 7.55-7.64 (m, 2 H), 7.92 - 8.060 (m, 1 H), 821 (m, 1 H). LC/MS: m/z 733.48,
Rf 1.833 min.,, 98.5 % purity.

20
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11'C O S,NN G4, / 0OCH,

8- Cycl ohexyl - N- (di net hyl sul fanoyl )-1 1-nmethoxy-1

a- %gs met hyI 3,7,9- triazabicyclo

t et rahydr ocycl opropa(d]i ndoI o[ 2 1- al [ 2]

benzazepi ne- 5- car boxam de. 1H NI\/R (300 MHz, CD3OD): 6
ppm0.20 (m 0.20 H), 1.24 - 1.36 (m 1.80 H), 1.45
(m 2H, 1.55(m 3 H, 1.64 (m 1 11), 1.80 (m |
El) 1.86 (m 2 H 2.08 (m 6 11), 2.36 (m 1 H), 2.48

(m | H, 2.62 (m 2 H, 2.86 (m 9y 3.00 (m 3 H),
3.16 (111, | H), 3.45 (m 2 H 266 (m 4 H, 3.85 -
3.96 (m 3 H, 4.18 (m | H, 4. (m | H), 4.46 (m
110 H, 505 (m 1 H, 7.01 (m{l H), 7.13 - 7.20 (m
1H, 7.32 (m | H, 7.52 ¢ 7.6} 111), 7.89 (m
1 H, 800 - 8.07 (m | H~ z 675.37, Rf
1.772 min., 95.3 %pyrity. R, o 0 N// HNC
SN/ N\ O L, 15« ’

I (

-((3-Benzyl -7-nmethyl -3,7,9-t 0 abicyclo(3 3.1
] non-9-yl ) car bonyl ) - 8-
cycl ohexiH{INB iy kd.ohld sbick doidyil D hl-orpichdopy -84k cih &b 11-

iet ?‘ﬁh“’é’é %?86?‘85‘388} Opﬁc?o'f”c]nil)l a‘} 'Zﬁbbenzazepl ne-5-c

ar bb:ﬁ(ralrj/(d@cyclldprbpﬂmldoqam M2 penEBRPCR)S-cH6bppmide. 200 NMR
m . m 0 1- 4 4 1.7

éO ?SBR%/H?}_%IPB%?%%T p(nh,? %%? 01? ’%?I}Sé]ﬂ% i 3%2111( HI@j ﬁH)(m 765 H),

2 7841? (111|2,H’ 1|‘7|ﬂ)(n12} BY (m (nla 2|'ﬂ} 128 9@ 14 (13 08, (2"5'9 (mSl H)..2.78

3 932 %Qm 4 1{[% 3. 031(11151 I(Q 161 3,4)4 (m4l g}g 3(% 315%11 241)5%%%(“} 96

1 Hm, 65—4)03123?11 VAL 3.490mHz 11),35 ) (m' 62.87(m, 11—1)042(6n’v2(1(m !H)
135 WD 2008/ 112473 PCP/ US2008/ 055893

(m 742 -39 3T, 746 4. T i 78 -+ 67 . ggl)Hz b4 67. 9(%,@1 gH%x 15 -
1/ - 8829 (nf -19%), CoYME: iz 775.45, Rf 1.888 min., 95.7 % purity.

Ay
A

Ia-((3-Benzyl-3,6-diazabicyclo{3.1.1]hept-6-yl)carbonyD)-8-cyclohexyl-11-
15 methoxy-N-((2,2,2-trifluoroethyDsulfonyl)-1,1a,2,12b-

QJ'

e]
\\ //

tetrahydrocyclopropald]indolo}2,1-a] [2}benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30D): 8 ppm 0.10 (m, 0.35 H), 1.28 (m, 2 1), 1,35 (m, 3 ), 1.51 (m,
0.65 H), 1.68 - 1.84 (m, 3 H), 1.87-2.10 (m, 5 H), 2.53 (m, [ H),2.71 - 2.86 (m, |
H), 2.89-3.04 (m, 1 H), 3.43 - 3.58 {m, 3 1), 3.67 - 3.80 (m, 1 H), 3.87 (s, 3 H), 4.13
20 (m, 1 H), 432 (m, 1 H), 449 -4.74 (m, 3 H)}, 4.90 - 5.04 {(m, 1 H), 5.30 (m, } H),
7.00 (m, 1 H),7.15-7.23 (m, 1 M), 7.25 - 733 (m, 2 H), 7.36 - 7.40 (m, 3 H), 7.48 -
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H, 7.99 - 8.13 (m 1 H. LOMS: nVz 765.45, Rf 1.840
mn., 99.7 %purity. J-CH NN CHz N 0O SANNO
CH 51 , <
Wé_nz\@?gll C%(;Ityl 7-met hyl -3, 7,9-triazabi cycl o[ 3. 31C_LT/US2008/9“;93
] non-3-yl)carbntyl) - 8-
cycl ohexyl - N- (di net hyl sul f anoyl ) - 11- et hoxy-1, | a, 2, 12b
- tetrahydrocycl opropal d]i ndol of 2, 1- a]
[2] benzazepi ne- 5- car boxam de. | HNVR (300 MHz, CD3OD):
ppml Qm2OHE,i 789 @, 35D)H).09 18.04(m, 11HBOC(NS:, m@ BB 4R Rf 1.850
, .79 (m 3 H, 1.93 - 2.21 (m 13
"El‘g&z”fﬁﬁimi‘ , 2.82 (m 21-1), 2.99 (s, 6 H,
356(m 1H, 3.90(m 3 H, 404 - 4.18 (m 3 H),
4.53 (m 1 11), 4.63 (in, I H, 4.9 1 1~1), 6.95
- 7.01(m 1H, 7.19 (m 1 H), 7%@%@ , 7.50 -
7.60 (m I H, 7.80 (m | H, %~ (mlH)
LOMs: miz 717.92, Rf 1.760 mn. k197.6 % purity. 15 N
CH N OCHII 0 O/G&NNO /CHh CH 136 WO
2008/ 112473 PCP/ U 955803

1a-((3-Benzyl-3,6-diazabicyclo[3.1.1]hept-6-yDcarbonyl)-8-cyclohexyl-N-

(cyclohexylsulfonyl)-11-methoxy-1,1a,2,12b-tetrahydrocyclopropaldiindelo [2,1-
a}[2]benzazepine-5-carboxamide. |H NMR (500 MHz, CD30OD): & ppm 0.14 (m,
0.35H),1.21 - 1.48 (m, 9.65 H), 1.63 (m, 3 H), 1.68 (m, 1 H), 1.80 (m, 3 H), 1,93

10 (m,4H),1.98-2.08-2.17(m,5H),2.60-2.87 (m, | H), 2.99 {m, 1 H), 3.18 (m, 1
H), 3.44 (m, 1 H), 3.55 (m, 2 11), 3.68 - 3.77 (m, 2 H), 3.86 - 3.94 (m, 3 H), 4.16 {m,
1 H), 4.58 (m, 1 H), 536 (m, 1 H), 7.04 (dd, 1=8.55,2.75 Hz, | H), 7.18 - 7.27 (m, ]
H), 7.30 - 7.38 (m, 2 H), 7.42 - 7.50 (m, 3 H), 7.53 - 7.60 (m, 2 H}, 7.92 (m, 1 H),
812 -8.22 (m, 1 H). LC/MS: m/z 761.54, Rf 1.922 min., 98.6 % purity.

1a-((3-Benzyl-3,6-diazabicycle[3.1.1]hept-6-yl)carbonyl)-8-cyclohexyl-N-

15

\\//

(cyclopentylsulfonyl)-11-methoxy-1,12,2,12b-tetrahydrocyclopropald]indolo|2,1-
20 a] [2]benzazepine-5-carboxamide. 1 NMR (560 MHz, CD30D): & ppm 0.012 (m,

0.35), 1.33 (m, 2 H), 1.39 (m, 1.65 H), 1.45 (m, 3 H), 1.65 (m, 1 H), 1.79 (m, 3 H),

1.83 {m, 4 H), 1.91 (m, 2H), 1.94-2.14 (m, 6 H), 2.58 - 2.89 (m, 2 H), 2.99 (m, 2
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8- Cycl ohexyl - N- (di net hyl sul fanmoyl ) -1

a-((7,9-dinethyl-3,7,9 triazabicycl o] 3. 3. 1]

non- ) car bonyl ) - 11 - met hoxy-1, | a, 2, 12b- )
“WWQWVHH%ﬁrocyCIopropa(d]|ndololz 1-a] [ 2] PCT/US2008/055893

benzazepi ne- 5-carboxam de. |H NVR (300 MHz, CD30D): b

ppm0.24 (m 0.35 H, 1.24 (m 0.65 1-1), 1.29 - 1.49

(m 5H, 51.62(m | H, 1.79 (m 2 H, 1.98 (m 4

H, 2242 (m I H, 2.53 (m | H, 2.62 (m 1 H), 2.75

(mH 3&%(11121 1373(3%11{11122% 3.4 3033‘36 (3 2@?) @%é& ), 4&%% 1H),

3 ggsq(m 13{);_9 38 @1,11311)( ﬁq043dq.|y 23 39 gj()m] 1 H)|q)l8 .G ),
7 202 75370631 oM ’}éul"?n( 36{1)9? 57 (171 %213 X %7%?1(?19( ’r‘n”&f%";‘ 821

7. amqu 19(2/1\/(81ma/z1/465099f1agss@mnm@%@emsitw LO V5. i z
689.86, Rf 10 1.785 min., 96.2 %purity. /-/-ftN N

N// O0S 11,CNNCH/ \ / OCH3
8- Cycl ohexyl -1 a-((7, 9-dibenzy|-3 g ragabi cycl 013. 3
. 1] non-3- 15

N

)-11-met hoxy-1, 1a, 2,1

9[ 2, 1-a] 121

$-..(500 MHz, CD3OD): b

@ q1.19 - 1.28 (in,
76 QM1 3 11), 1.95

(In, 2 H, 2.54 (m

yI)carbonyI) N—(dlnethylsulfann
2b- tetrahydrocyclogreps[dl|nd‘
benzazepi ne- 5- carn ;
ppm 0.22 (m 0.25 H, b, of
1.75 11), 1.38 - 1746 (m
(m 2 11), 2200 (m 2 1-1),
1 H, 2286 (m | I-1), 2.99 ( O H, 3.16 (m | H),

3.43 (in, I H, 3.47 (m 3 20 , 3.84 - 3.91 (m 4

1), 4.01 - 409 (m 2 11), 4.75 (m | H, 4.99 (d,

J=15. 26 1'3'46 Eenlljl)-?o 6—@194bltyc70|@3 1lept-k ﬂlﬂ)rboﬁyl@-& cychhLl(?l-N-

S gls@];n(omyl SZIiff)Iyl) 1]-@e|gB)(xyrH,]Z A, - @gahﬁfrog%wo?ﬁ[ﬁ m(leIo[Z 1-

1028 Q[Z%I)GWMJ;NHL 4%er¥‘@:131%@81/}11§'4%¥@05’%/{ p&ﬁ%)%éﬁ@ 8.12 Nn

0.35 H), 1.34 (m, 6.65 H), 1.43 (m, 6 H), 1.59 (m, T H), 1.79 (m, 3 H), 1.97 (m, 5 H),
2.56-2.85{m, 1 H},2.92-307 (m, 1 H),3.45-3.60 (m, 3 H), 3.85(m, 1 H), 3.88 -
4.00 (m, 6 H),4.52 (m, 1 H), 5.32 (m, 1 H), 7.03 (dd, J=8.78, 2.56 Hz, | H), 7.17 -
7.23 (m, 1 H),7.29-7.36(m, 2 H), 7.41 - 7.49 {m, 3 H), 7.51 - 7.65 (m, 2 H), 7.88 -

15 7.96(m, 1 H), 808 - 8.19 (m, | H). LC/MS: m/z 721.50, Rf 1,828 min., 97.0 %

purity.

20 1a-((3-Benzyl-3,6-diazabicyclo|3.1.1]hept-6-yl)carbonyl)-8-cyclohexyl-N-

CH, o

(isobutylsulfonyl)-11-methoxy-1,1a,2,12b-tetrahydrocyclopropald]indolo]2,1-a]
[2]benzazepine-S-carboxamide. 1H NMR (500 MHz, CD30OD): § ppm .14 (m,
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40- ;! NH,GNCH 8-Cyclo hexyl-N-((li methylsulfam
oyl)-1l-meth oxy-1 a-((7-meth y1-3,7,9 triazabicyclo
n- 3-yl)carbonyl)-1, 1a,2,12b 5 e cs
Wézwggﬁ/"g?ocyclopropald]indolo[2,1-a]12] PCT/US2008/055893
benzazepi ne- 5- car boxam de. 1H NVR (500 MHz, CD3CD): S
ppm 0.23 (m 0.30 H), 1.07 -1.29 (m 0.70 H), 1.36 -
.45 (m 5H, 1.60(m I H, 1.73 - 1.82 (m 2 H),
.90 - 2.07 (m 4 H, 2.17 (m 1 H, 2.35 (m 1 H),
. 5435 12, 103 (6.6 HH), 1.22861 1m1.26 -K)3s (3, 000,189 (&, BH), 1.42

' é m(ﬂj) éf@((m ?@?&) Egln&p % ﬁ);ﬂlgi(l%z?}}) > gg'(r%% I(I{nQA;Z i

. 63, 2(7mz 3610, iHlﬁ)(z 8 A8 H)i 31@1 dm |‘I|)H) 6 1983 22 ?mOalHI m39l 3.44

- 7(1602 I(IPn3 4i B33 p, ééi)g)%g 03595(@91 42“])}-61 75t 0 Lwll\}@ SﬁﬁliE P H)
675 7@1 (= 81557§314rﬁzni 11)978}77 7%(@+Jﬁl1¥))'r ';636171%@&1 2 H), 7.45 (m, 3

procedure for reductive al kylation dram vi a

was Madbed A& 01.G5mrbP2 of- G%Kfpelrﬁbhgri@ Ser kﬁ@xbhﬁ) dé-/Mp: m/z
600pk; of rFBIHANG)] @ﬂ@%ﬁgh}pf water, along wth 1.0

;hwwl\)l—\l—‘

eq. of I'H-benzo[d][T,2,3]triazole, 2.0 eqg. of aqueous
f ormal dehyde and 2.0 eqU|vaIents of neat
tricthylamne. The vials were cappe aken over

ni ght at roomtenperature on an ogg;{ aker. The

reaction mxtures were then dil? mL of

met hanol and dry sodlqubprohydr'«e was sIomAy added
(2 eq). Wien 20 effeﬁ&gs:-nce eased, the vials were
recapped and heaﬁ@ﬂ“@f "8 ng ina dry
bl ock for -90m n.. Aftier re 0 rgom tenperature
the crude products were purified using a Shinmadzu
preparative HPLC enpl oyi ng net pl /water/ 0.1 % TPA
buf fer where solvent A was 10/0—KtOH / 90% H20O / 0. 1%
rifluoroacetic acid and solvent B was 10% H2O / 90%

I
PhenomentK(FhAIHPHRARTYGEEL Hote Bufefhgpn gec
gr aemarﬂuuzfoﬁylsmiea%xg HRdketh ox§- Il,dwmgbe_rof 40 gL/ {n n.
es W e oauct s
wer ey TRVl R R B ReaPlaB Pl o oo
Speeﬁ)@a@Hylcaimm)gbq;p:tﬂwwlsmnpeeﬁ i), ne{ﬂ alsn {yieBJGG\M) 1.21 (m, 3 H),
hous solldﬁ (6396

10080 45 S USBb s 895 WS N2/ B 253 c286Km 2 1.

3.00 (m, T H), 3.55 (m, 3 H), 3.76 (m, 2 H), 3.84 - 3.94 (m, 3 H), 4.11 (im, 2 H), 4.56
(m, 1 H), 536 (m, 1 H), 7.03 - 7.09 (m, 1 H), 7.23 (m, 1 H), 7.27 - 7.40 (m, 3 H),
7.45 -7.86 (m, 4 H), 7.92 - 8.00 (m, 1 H), .13 -8.23 (m, 1 H). LC/MS: m/z 735.60,
Rf 1.865 min., 95.2 % purity.

20
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CH oil,
Cycl opr op[ d] i ndol o[ 2, 1- a] 12] benzazepi ne- 5- car boxam de,
exyI 1,1 a,2,12b-tetra hyd ro-11-meth oxy-1 _

‘”0§°§¥P% fethyl -2,5-d iaza b icyclo [ 2.2.2 ] b%ﬁﬁgﬂé8m°ﬂ“3

yl)carbonyl]-N [ (1-met hyl propyl )sul fonyl]-. 1H NMR

(500 MHz, CD3OD): S ppm 0.13 (m 0.20 1-I), 0.98 -

1.14 (m 3 H, 1.17 - 1.35 (m 1.80 H), 1.35 - 1.59

(In, 7H, 1.60 - 1.73 (m 2 H, 1.72 - 1.85 (m 2

H) , 1 8]3- 3213&16}1!(-7[}11{,61 ;7 Qtr%@qbicﬁl(ﬂ’é%@monlﬂ ﬂ)earboa)yﬁ@l—

(m 112y GRS 97 - 3.17 (
3. z(yec btgyigglf?lml) fj_g:g_(.)lohegylnf]g mel@oggl emZI . 3.69 -
3. Sllt_rgﬁ@zdé‘gﬁy??ro?])a@mdeﬁri?14' a E@ébé’hlg*)e}nne c'irbogxzamldes Iizlé\JMR

(m(%ao lez) CDRODY appvn ®20 @mozm>1 06711$(1(1m H), LR - 13628,

- 7T 1 7 5
R (T A0 28107 S CR o )0 k(RS 1,2 8L o
Rf H), 823 (i hti), 398.(v, %ipu?rﬁ;%t(m 201 3.76 (D) 2NH CHB O 431 H4.11
CS/ N

SPEAIBEE o daPef 35 €02 WP 98 Pab B -SSPh bl e

8 cyt:;l @hexyl 7.27 - 742 (m, § H), 7.59 (m, 2 H), 7.90 (m, 1 H), 8.01 ~ 8.09 (m, 1

Za c?@?@?zt‘g’} lligl g%):l'? I%t t}g’)%)éﬁ) puutgz(s met hyl -2, 5-di a

()yl)carbonyl] N-[(2 nmet hyl propyl ) sul fonyl I -. I H NWR
(500 MHz, CD30D): S ppm 0.13 (m=Q.20. H), 1.14 (d,
J=6.71 Hz, 6 H), 1.24 - 1.32 (m 1,80 M), 1.39 - 1.49
(m 420 H, 1.50 (m | H, 1.80 ( H, 1.93 - 2.08
(m 5H, 2231 (m 2 H, 2.52 (m_NMH, 2.88 (m 2
H, 2.97 (m 2 H, 3.10 (m .33 (m | H, 3.49
(m 2 11), 3.67 (m&‘ﬁﬁ\ ) 90 (m 3 H), 4.03
(m | H, 4.32 (m T,HY 5T05](m 2 7.01 (M1 H),
139 WD 2008/ 112473 PCT/ U820/0589 7.2 (m1 H),

7.26 - 7.34 (m 1H), 7.55 - 7.64Xm 1 H, 7.90 (m 1
H, 7.93 - 8.02 (m | H. LOM ™ mz 673.45, Rf 1.827

mn., 9%léyc%)h%%][]&%/dim'etcl:ll;l?sulfz}lmg)yl}la-((3-isopropyl-’;’umethyld,?,_‘)—

triazabicyclo [3.3.1non-9-yl)carbonyl)-I1-methoxy-1,1a,2,12b-

15 tetrahydrocyclopropajd]indolo [2.1-a][2]benzazepine-5-carboxamide. [H NMR
(300 MHz, CD30D): 8 ppm 0.19 (m, 0.35H), 1.12 (m, 3.65 H), 1.20- 1.35(m, 4
H), 1.39 (m, 2 H), 1.45 - 1.58 (m, 2 H), 1.64 (m, 2 H), 1.78 (m, 3 H), 2.00 (m, 6 1),
261 (m, 3 H),2.74 -2.90 {m, 2 H), 2.90 - 3.05 (m, 6 H), 3.48 (m, 1 H), 3.61 {m, 2
H), 3.84 -3.91 (m, 4 H), 4.15 (m, | H), 4.45 (m, 1 H), 5.07 (m, 1 H), 7.01 (m, 1 H),

20 7.11-720(m, 1 H), 7.26 - 7.35 (m, 1 H), 7.50 - 7.63 (i, 1 H), 7.88 (mm, 1 H), 8.00 -
8.09 (m, | H). LC/MS: w/z 717.52, R 1.762 min., 97.8% purity.

o

CH,

n?(,\ /o l O
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0 ~O0O~SNN (/J CCH 5
Cycl oprop[d]indol o] 2, 1-a] [ 2] benzazepi ne-5-car boxam (Il e
ohexyl -
w?\go(}%c opentyl sul fonyl)-1,1a, 2,12b-t et rahydr o- S]IUSZOO%OSDSM
xy-la-[(5-nmethyl-2,5-
di azabi cycl of 2. 2. 2] oct-2-yl)carbosiyl]-. 1H NVWR (500
MHz, CD30OD): 6 ppm0.13 (m 0.20 H, 1. 17 - 1.32 (m
2 H, 1.39 - 1.48 (m 3.80 H), 1.65-1.75(m3H),1.76 10
1. 85 (m 8-CyHphexy1-90(dim@&héulfcnmoyd)- H)y-((3,2-ddBethpt-3,2,9H)
2.57.(i H.,,,2. 83 -, 2.92 2 : - 3.01 (m
5 ifritaBexdeliyTap b gipab TRyt 55280 (i, {5

H) térzﬁgtl(dcﬁcloprbph'l)d 11140132,]- 3]423)]:11)(:11}31)12(& EDcartﬁxﬁ)lﬂu](emH MMR

H) (37)0@@12: icg;jz(ggp)%p@ O, (m% ggm 1824201 ?(%m 3 8501{) L%n% g4 H).
5(5' {\Iif ﬂ@%@ 14171) 1F§3 (Jn 5213 2.0 (M, 4 1992.35 W puEi, %2 - 231 1N, CHS, 2,93
Cyct &ff é‘p{%lﬁ‘ﬂ ﬁd&l(@[ 3 Hi- 349 @) Bhz st pnred 53 JRFBokHNi3dé -
8- CX@%%‘H%M}) 4,05 é;]n .8, 4 Abet, qt]i)amgﬁgg \ I]f} Et%tl gﬁxyﬂ 5.08 (d,

a-[ (5 di azabi ey

yl) d:alrskfﬁdw ]IJNL@L?‘?Z 20200l Fﬂ) @éﬁoéﬁﬁyﬂn) L:,HI) f70%?y|7]17 (m, 1 H),

1HN (5%3 (;%‘?Hl@ff@%? f@QPW‘ 2%01@16(3}"_%1) Pff%g%"l?m 6%&%@ Rf

1(1 9484211@0(98}24‘H)pu2‘{y69(m| H), 2.84-2.93
(In, 2H),2.94-3.03(m 2H), 3. 14- 3.21 (m 2 1I), 3.34

(in, 1 H, 3.58 (ill, 2 H, 3.704i®m, 2 H, 3.75 (m|
H, 3.85 - 3.91 140 WD 2008/ 112478 .,

PCT/ 11521108/ 055893 (m 3 H), 4.0 ¢m 111), 4.36 (m
| H, 4.61 - 4.70 (m 1 H, 508 (m’1 H, 6.98 - 7.07
(m 1 11), 7.15 - 7.24 (m | H 732 (m | H, 7.47 -

7.64 (m | H, 7.85 - 7.96. (m
LC/ VS mz 699.25, RiIM81E n

=~

|
CH,

, 8.02 (m 1 H.
08.3 % purity.

z

1a-((3-Acetyl-7-methyl-3,7,9-triazabicyclo[3.3.1]non-9-yl)carbonyl)-8-
15 cyclohexyl-N-(dimethylsulfamoyl)-11-methoxy-1,1a,2,12b-
tetrahydrocycloprepaldlindolof2,1-a] [2]benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30DY): 8 ppm 0.51 (m, 0.20 H), 1.68 (im, 4.80 H), 1.98 (m, 2 H), 2.12
(m, 2 H), 2.41 (m, 7 H), 2.98 {m, 1 H), 3.19 (m, 2 H), 3.56 - 3.65 (m, 13 H), 3.94 -
4.10 (m, 2 H), 4.14 -4.29 (m, 4 H), 4.95 (m, 2 H), 5.40 (m, | H), 7.35 (m, 1 H), 7.47
20 -7.53(m, 1 H),7.60 - 7.67 (m, 1 H), 7.85 (m, 1 H), 8.16 - 8.25 (m, 1 I1), 8.36 (s, |
H). LC/MS: m/z 717.47, Rf 1.710 min., 97.1 % purity.



CH ONO OOSNNOH nna 5
Cycloprop[d]indolo[Z 1-a][ 2] benzazepi ne- 5- car boxam de,
ohexy

““ﬁﬂWéT@$T2b tetrahydro | I - met hoxy- | a- [ ( 5- met hyCX3IS800§{055893
zabi cycl o[ 2. 2. 2] oct - 2-
yl)carbonyl ] -N-[(3,3,3-trifluoropropyl)sulfonyl]-. 1H
NVMR (500 M-1z, CD3OD): S 10 ppm 0.12 (m 0.20 H),
1.06 - 1.33 (m 2 H, 1.36 - 1.70 (m 4.80 H), 1.78
(m 2H, 1.93- 2.09(m 5 H, 2.30x(m 1 H, 2.56
(m 2H, 2.7 - 3.19 (m 7 H, 3. in, 1 H, 3.59
(m 3 H, 3.88(m 5H), 4.02 (n1 , 4.28 (m | H,
5,04 (m 1 H), 7.00 - 7.07 b 7.17 - 7.22 (m
1 H, 7.23 - 7.34 (m 1, <17.64 (m 1 H, 7.84
- 8.02 (m 2H. L@!\QB'\N 30, Rf 1.818 min.,
98.6 % purity. 15 'CHi O Q
Cycl oprop[dlindol o] 2, 1-a] [ 2] benkazepi neX'’5- car boxani tl e
, 8-cycl ohexyl - N-(cycl ohexylsnyl)-] I

a, 2,12b-tetrahytlro-1 1-nmethoxy=V" a-[(5- nethyl 2,5 20

(l'iazabi cyclo[2.2.2]oct-2-yl)carbonyl]-. Ill NWR (500
VHz, CD&!@D)dolﬁixyimn(ﬂm‘bﬂlyls@lﬁzm(ByIZ-Ol-H)(;lho‘lxyéljlh ({3-heBQ1- M9-
8. 80. 1 96 (m 3

% Bidiladn M adntlp iR b 197,290 (m 5
sH) teBaBRirptyelop2odl d jidlo02, (m];szdThz,u@uﬁ% &Aﬁomlde IH NMR
200(%(} él%fgé)?q)/ %832 >O1O 8/ 0§5%923 b mz 6 {1 1 oué I 2 H
, ¢ P390 P B0 (i 02 1 | ﬁéé ¥ 4é®9 ),
(m1 ks i3 1Y/ @Zg]m 7 1P8 xbgh | HH) 86?111 ﬂujzﬁs %ﬂ ((mézlz(ﬂfﬁn
%ﬂ%n {;?I} 26@9{11]4%11) QBQL(nggg-I)ni% 0 (m ﬁol@}y’%dgr(mt &,H) 3.45
(m, 2H)3.66(m, 4 H),3.85-3.96(m,3 H),4.18 (m, 1 H), 4.34 (m, 1 H), 4.46 {m, 1
10 H),5.05 (m, 1 H), 7.01 (m, 1 H), 7.13 - 7.20 (m, 1 H), 7.32 (m, 1 H), 7.52 - 7.61 (m,
1 H), 7.89 (m, 1 H), .00 - 8.07 (m, 1 H), L&/MS: m/z 675.37, RT 1,772 min., 95.3

% purity.

15
1a-((3-Benzyl-7-methyl-3,7,9-triazabicyclo|3.3.1{nen-9-yl)carbonyl)-8-

cyclohexyl-N-(dimethylsulfamoyl)-11-methoxy-1,1a,2,12b-
tetrahydrocyclopropajdjindolo[2,1-a] [2]benzazepine-5-carboxamide. 11 NMR
(300 MHz, CD30D): & ppm 0.20 (m, 0.20 H), 1.32 (m, 2.80 1), 1.43 (m, 4 1), 1.77
20 (m, 2 H), 2.0] (m, 5H), 2.59-2.72 (m, 2 H), 2.78 (m, 1 H), 2.87 (m, 1 H), 2.90 -
3.05 (m, 8 H),3.25(m, 2 H), 3.59 (m, 4 H), 3.75 (m, 1 H), 3.84 -3.93 (m, 3 1), 4.15
(m, 1 H), 438 (m, 1 H), 456 (m, 1 H), 5.08 (d, J=15.00 Hz, 1 H), 6.97 - 7.04 (m, !
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WNCH OOi0O Os\NN CCH
Cycl oprop[d]i ndol o] 2, 1-a] 12I benzazepi ne- 5- car boxam de,

W(%\lﬁ{}(]éii ]t’C CUS2008(055893

1.61 (m 4.80 H, 1.99 (m 3 H), 1.73 - 1.82 (jr, 3
1) H)17.80- 21209 Hny.24- Hp2 (12, @), 7.52 ~4061({m, 1 3DHH).85 27.8%(m, ]

3 5§1§3n§9m38 f_ﬁ&q 4 %Lgﬁ{é ”}%1765 ﬁsorgf 1(%0 nlnﬁH)%g 7 f@@f}y Al

H), 4.50 - 4.59 (m 1 H, 5.05 (m 1 H, 7.04 (m 1
H),720(m 1H, 7.29 - 7.33 (mo | 11), 7.54 - 7.61
(m | H, 7.88 - 8.09 (m 2 H. LM, nlz 671,34, Rf
15 1.886 mn., 100% purity. bN,ﬁgg;NOONS'NN

CH, N

11?b”%yl sul fonyl ) -8-cycl ohexyl 1,1a, 2, 12b- rahydr
o-i 1-nethoxy-la-[(5- nethyl-2,5-di azabi cycl 0
[2.2.2]oct-2-yl)carbonyl]-. | H NVR (500 WHz, CD3CD):
10 8 ppm0.12 (m 0.20 H), 1.21 - 1.31 (m 3 H), 1.38
1

8- Cycl ohexyl - N- (dinetliylsulfa -11- met hoxy- |
a-((1,5 7-trinmethyl- 20

3, 7-di azabi cycl o[ 3. 3. 1] non- 3- yéi arbonyl )-1, 1a, 2, 12b-
t et rahydrocycl opropa[d] i ndol 012, }<a] 12] benzazepi ne- 5- ¢
ar boxani de. HATU (36 oy, ||0. 094 was added to a
stirring solution of tNhéNS &40 my, 0.073
142 WD 2008/ 112473 PCT)’GUSZ Z mmo] ) and
1,3,5-tiinethyl -3, 7-di azabi cycl 3 | ] nonanc (25 ng,
0.15 nuuol) in DW (0.5 nL) an A (0.06 n., 0.4
mmol ) and the reaction was stirred at rt for IIt. The
seaction m xture was diluted with McOH (-1 niL),

filter edlzﬂ({d—&ufyil-flilﬁdhjd%,’?,mﬂmb&Ef&:lvﬁ P a3y Kb bidyl)-8-

Prep d U 30 x 100 en % 5
acefb%leﬁylrﬂfaﬂteéliylwléH‘O;’(% H%n]i Wg%get ate, Fluent

B: &5%l@ﬂﬁdc9ﬂbfnfolphﬁl/]i\ﬁ/ﬂblﬁl21 W[Q]’beilfhzeﬂ\ihaﬁlmfﬂouﬁhuie 1H NMR
acetate, Flow

15%(3qﬁ|WéﬁtCl§Q® i@@'%@:?%%to B %)vépi Iég*&(W)Of’%HQ»Heﬁgc{m 5

18- cyG! ooy -1 193 -2.21 (m, 13 H), 2.62 (m, 1 1), 2.82 (m, 2 H), 2.99 (s, 6 H),
3.56 (m, 1 H), 3.90 (m, 3 H), 4.04 - 4.18 (m, 3 1), 4.53 (m, ! H), 4.63 (m, 1 H), 4.99
(m, 1 1),6.95-7.01 (m, 1 H), 7.19 (m, 1 H), 7.31 (m, 1 H), 7.50 - 7.60 (m, 1 H),

7.80 (m, 1 HY, 7.88 - 8.07 (m, 1 H), LO/MS: m/z 717.92, Rf 1.760 min., 97.6 %

purity.
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(di met hyl sul fanoyl )- | |-nmethoxy- |
a-((1,5, 7-trimethyl -3, 7-di azabi cyclo[3.3. | ]non-3-
carbaonyl)-1,1a, 2, 12b- tetrahydrocyclopropa%g
wOé“”’a}]zf@]benzazeplne 5 10 carboxani de (37.5 k[%%8§§’3m

mol , 74%yield) as a off-white solid. The conpound

was isolated as a mxture of enantionctrs. Presents as

a 1:1 mxture of rotaners or atrope isonmers. ' |INWR
(300 M-1z, CDA3) 6 0.17 - 3.20 (m 3111), 3.02 (s
?H) EI)SY(?yciogh%xqu»((g-ﬁfc?ﬁlwlfgiilg 1)- 6§-{(73)1(mnetl@-l-§"? 9—8 2

in

Hz trpwbxcyylo@% 1} mompd- yk)?ﬁrbg_nyl)sl_l_ Dneﬂrpxg-g, (1& 12&._ 8.4 Hz,
11Llﬁrdﬁvcgﬂcﬁm)r%m[&nﬁﬂﬁ&ﬁ llﬂﬁ2ﬂ§ellw$le§)ﬁﬁﬁ43$‘1'r9& i€ 11 NMR

data was recorded on a
Shi (Aeibiiz C3OD): @q@m 0. érb(n@l Ocﬂﬁrfb)nh%gndb@ﬁ Byu2Bpeéddint hiD),

S PP B AR S0 A1SDIR cohim, to11g 2

220mive.7T ke, lelIlJtZiEﬁmmcéhld,l1930—n’3507e(m1'p|80§0e311%1 FRDmrate 388 (m,

go{%{éﬂ?%ﬂg-? gé’a}é &sglr’veg% (133\13081}683% 1 ?’EE{E; ﬁém (?H 4%0%13 1

ti i), 600 20, UHYY G197 a7.6oind 1tHYR. 10 720 | HBMA 1am, 1 1), 7.49 -

scet bt aie P oad Mo T ThE R anfon i anst A 6O R1

1050l NETRtMIB., V&S vofa; hlﬁiO/ 95% acetonitrile / 10 nmM
amoni um acetate. M5 data was determ ned using a
Mcromass Platformfor LCin electrospray node. -N
\/A\\ NO rip ONN 25 143 WD 2008#112473
PCT/ US2008/ 055893
8- Cycl ohexyl - 11 - met hoxy- N- et hylisul fonyl)-1
a-((1,5, 7-trimethyl-3,7
di azabi cycl o[ 3. 3. 1] non- 3-yl ) catbonyl ) -1, 1a, 2, 12b-

t et rahydr ocycl opropal dj i ndol o[ 2, I* a] 121benzazepi ne-5-c¢
ar boxam de. HATU (38 ng, 0.10°Thpl) was added to a
stirring solution of tge ; i pgaci d (40 nmg, 0.077 5
mmol ) and
1,3,5-trinethyl-3, 7° d’Pazabl cl £ P\nonane (26 ng,
0.15 mml) in DW (o*B m_) ~and\ TEA (0. 86 L, 0.4
nmol ) and the reaction was sti at rt for 3h. The
McOH (-1 ),

reaction mxture was diluted w
filtered and purified by preparative HPLC (Xterra

Prep M5 SQTyc%)h%k'y13191-()67&-99)e%l—?ﬁ,éj—ﬁriqzaﬁ‘fcyéfy 3.3.1]non-3-

15 ybhearbonyl)-N-(dimethylsulfameyl)-11-methoxy-1,1a,2,12b-
tetrahydrocyclopropaidlindolo[2,1-a][2] benzazepine-5-carboxamide. 11 NMR
(500 MHz, CD30DY: 8 ppm 0.22 (m, 0.25 1), 0.90 (m, 1 H), 1.19 - 1.28 (m, 1.75
H), 1.38 - 1.46 (m, 3 1), 1.76 (m, 3 M), 1.95 (m, 2 H), 2.00 (im, 2 H), 2.07 (m, 2 H),
2.54 (m, I F), 2.86 (m, 1 1Y, 2.99 (m, 9 H), 3.16 {m, 1 H}, 3.43 (m, 1 H}, 3.47 (m, 3

20 H),3.84 -390 (m, 4 H), 401 -4.09 {m, 2 H},4.75 (m, 1 H), 4.99 (d, J=15.26 Hz, |
H), 6.94-7.02(m, { 1), 7.08 -7.17 (m, 1 H), 7.27 - 7.56 (m, 11 H), 7.70 {m, 1 H),
7.86 - 8.07(m, 2 H). LC/MS: m/z 842.66, Rf 2.010 min., 98.0 % purity. '
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acetonitrile/water with 10 mM amoni um acet ate, El uent
B: 95% acetonitrile/water 10 with 10 mM amoni um
Flow Rate: 42 niL/mn, |inear gradie <z
\ng@%ﬂkﬁuent B to 100% El uent B over 15 min) IHCﬁﬁgﬁthﬁws
8- Cycl ohexyl -1 1-net hoxy- N
(met hyl sul fonyl)-la-((1,5,7-trinmethyl-3,7-di azabi cycl o
[3.3:1]non-3-yl)carbonyl) -
I,1a,2,12b-tetrahydrocycl opropa[d]indol o[ 2,1-a][2] benz
azepi ne-5-carboxam de (40.2 ny, @060 mol, 78%
yield) as a white solid. The co nd was isol ated as
a 15 mi xture of enantioners. ¥R (300 MHz, CDC13) S
ppm 0. 07 - 3.15 (m 24H), 3.48 (s}~ 31-1), 3.46 - 4.12
(m 3H), 3.87 (s, 3H), 4.34 - 5 (in, 3H, 6.85 -
6.96 (m 1FD 6.99 - 7f17 8. 24 - 7.33 (ni,
1H), 7.49 - 7.65 (in, °% 96" (m | H), 7.92
- 808 (m 1 FD LC—Msmagten ine 2.43 mn; mz
671 (MH+). LC data was recorded a Shimadzu LG 10AS
i quid chromat ograph equi pped with a 20
Phenonenex-Leta | Qu C18 4. 6x50mm col um using a
SPD- 10A-Ue o &y B (@ingghyisfanpyiel] ope G x Xubi € T eyt e, bY-
ZZOE}Mmm 81151 Q003 h;uq -199p gyed a flow rate of
5 v éra ﬁen Qﬂﬁ ] 5ht;solm\?’ent A/ 0%solvent 13
ﬁ 0 @f%ﬂémlwm Gz;mpaiﬂ@o%loEdl~a/lé?ritbeg‘11a)!g<r&@ﬂ@ﬁt~am1dﬁel HHNMR
n I of
i RO R B R 02 b 0 S5 T, FPR T B M TR G o
m\/| aﬁﬁnhﬁmm ddéx aﬂ@ 2,52 andZ Bplhvent. OHmV\msI)SP/bﬂ-ﬂﬁoi/li)%%
gg? ?,pnlh gSI/ h (m W@gt‘?#@bn %NEB% (m 2%%.59 (m,
el e¢ﬂf)p$pra3/8m@;de H)L‘B)S@- 3@1 On-A 30, 4/14 N, ONG), 44&4}1%(}1) 4.65 (m,

Fowged F0 Feyr 5?%32?@%336??1'&1 RO A R e,

di hydoecyokapr Hpalsd]- haodna2H)1EaM R] herzase gt erd3agia] 28.7
)-cgrqu lic acid, Sodium hydroxide (aq. 1M 31 ni)

wa to a cooled solution (0C, ice bath)

containing 5-tert-butyl |a-ethyl

(laR | Zbéﬁnegalq%ﬂcﬂhﬁ@(&ﬂ rédiretTed IR AN, T30 Airam vial was dddcd
di hydr ocycl opropal d] i ndol o[ 2, 1-a] [ 2] benzazepi ne-| a, 5

ﬁ.|) 10é1amgbg@:pw @me &dl@O)glmldCﬂn 'ﬁ@ouﬁr@)ﬂ :)wthapﬂEdn(dg)me(_))c watah dlon o
et hanaly c(‘lséf MedenzAed( 8P 3202 Q.Otct].%fsda{]é&lé Him¥¥BsShyde and 2.0

equivalents of neat triethylamine. The vials were capped and shaken over night at

room temperature on an orbital shaker. The reaction mixtures were then diluted with
2mL of methanol and dry sodium borohydride was slowly added (2 eq). When

20 cffervescence ceased, the vials were recapped and heated at 65°C with shaking ina
dry block for ~90min.. After returning to room temperature the crude products were
purified using a Shimadzu preparative HPLC cmploying methanol/water/0.1% TTFA
buffer where solvent A was 10% McOH /90% H20 /0.1% trifluoroacetic acid and
solvent B was 10% H20 7/ 90% McOH /7 0.1% trifluorcacctic acid with a

25  Phenomenex-Luna lOu. C18 30x100mm column at a gradient of 30-100% B3 and a
flow ratc of 40 mL/min. over 10 minutes with a 8 minute hold. The products were
evaporated to dryness overmight in a Savant Speedvac yielding methylpiperidines as

yellow amorphous solids (63% average yield).
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renmoved fromthe cooling bath and mai ntai ned at
anbi ent tenperature for 3h. The solution was cool ed
C, ice bath) and the pH reduced to j ;

W()Zﬁgé/ﬂziggw addition of IN HCL (aq., 33nli). ‘f,gtr{hgfjé(ﬁﬂ 5893

was i Mmedi ately extracted with ethyl 10 acetate (2 X

30 nmL). The conbi ned organic portions were washed with

brine, (20 L), dried (nmagnesiumsulfate), filtered

and concentrated to afford a white solid which was

used without further purification in the next step.

LCMS: retention tinme: 3.162 nmin. LA

on a Shimadzu LC-1 OAS |iquid chgone

wi th a Phenonenex-Luna | Qu C18 4.8§x50nm col um using a

SPD-10AV 15 WV-Vis detectar at a get ector wave | ength

of 220nM The el utiag eﬁn. t|on% enpl oyed a flow rate

of 4 m./mn, agraﬂe‘fl)%f o ~o@ oA | 0% sol vent

Bto 0%solvent A/ 100% so 1

of 4 mn, a hold tine of 1 mn,

of 5 mn where solvent A was 5% CN/ 95% H20 / 10

mM  anmmoni um acetate and sol vent 7B was 5% H20 / 95%

CH3CN / 10 nmM ammoni um 20 acetate. MS data was

det er mi fextlopsemdiiadald (el oriBslsenpizap merSmal byxap@lg, -cyclohexyl-

el efi%%?%{-?e\(rahwggl 1—Weﬁl0?9?&%&:41&113/192,&'5'{}]z%i@clo?l.&h%%

Tert
{ | af®)ch2iByH N-byakahgrydpyhal (2 yB- diadRi(&30cblf. 20123 2P p Stppm

- 2- _
yl c%%g%ﬁr%oﬁpr 048t hok {13 Ha, 27 2028 FHEhYar lotych b gl
[ d] i.aalol.of @n, 2112} 32] benzazen),nexrS-aciar by y)at. 20 - 2. BST(ldq 1 H),

Coot St aitti FaN el gt HRr Sithr g (7 sk, 1,345

I2b5%9§n(2t}e)r369 3.81 (m, 2H)’%8|’5 394(m %11)%93 420(m 111)416~
y roc

1%C|%6¥§%;pa}ﬁﬁgop8F@nllH)697 7040n 1H)718(m iH)7¥6 7.31
a] [(%1 be({yzawpv fofnal(@i")? s8araxyl i 91/) 2003 (D00 1y 1)1 FRS:
88 145 WO 2008/ 112473
Pcwwas’ﬁééé/%s%?ésmlég 475 BT ) |
2, 5-di azabi cycl o[ 2. 2. 2] oct ane (1:1) dihydrochloride
((498 ng, 2.69 mol), (H Newman, et . Chem 449
(1974); P.E. Thonpson, J. B. Zeigle(g;p w MCall, J.
Med. Chem, 17, 481 (1974)), andodiettor onet hane (36
m.). The sol ution

124
5
H,C N

\ gradi ent tinme
an analysis tine

Cycloprop[d]indelo[2,1-a}[2]benzazepine-5-carboxamide, 8-cyclohexyl-
1,1a,2,12b-tetrahydro-11-methoxy-1a-[(5-methyl-2,5-diazabicyclo|2.2.2}oct-2-
yhearbonyl]-N-[(2-methylpropylsulfonyl]-. |H NMR (500 MHz, CD30D): & ppm
0.13 (m, 0.20 H), 1.14 (d, J=6.71 Hz, 6 1), 1.24 - 1.32 (m, 1.80 1), 1.39 - 1.49 (m, 4

20 H), 150 (m, I H), 1.80 (m, 3 H), 1.93 = 2.08 {(m, 5 H), 2.31 (m, 2 H), 2.52 (m, | H),
2,88 (m, 2 H), 297 (m, 2 H), 3.10 (m, 1 H), 3.33 (m, 1 H), 3.49 (m, 2 H), 3.67 (m, 3
H),3.82-3.90 (m, 3 H),4.03 (m, 1 H), 432 (m, 1 H), 505 (m, | H), 7.01 (m,1 H),
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was maintained for 1.5 h and diluted wth additional

di chl oronet hane (20 nlL). The 5 solution was washed

i r (3 x 20 m.), washed with brine (15 .
W%\%ﬂggm%ﬁagnesi um sul fate), filtered and conc}éﬁ)rj%%{’gfg%"SB

to afford a white, tacky residue which was triturated

Wth n-pentane (2 x 20 nL) to afford a white solid

whi ch was used w thout further purification in the

next step. LCMS: retention tinme 3.841 mn LC data was

r ecordeéd, iah), & 26h173adayl HE-7130AS . 4i(euil d)chedpmtl adr aph- 8.02

equi, ppe i a 10 -Lu | C18 4. 6x50nm
col i lﬂéiﬂ&gﬂg § (’ﬁ%ﬁ%-%%fgmb’gﬁesc%f”‘wat a det ector
wave | ength of 220nM The el ution conditions enpl oyed
a flowrate of 4 nlLhnin, a gradientrafc100% sol vent A
/| 0% solvent B to 0% solvent A/ 10%;:/3 solvent B, a

N 1 tnin, and an

gradient time of 4 mn, a hold toJie

analysis tine of 5 mn where sol gnt A was 5% CH3CN /

95% H, O/ 10 mM ammoni yn? aget at e and 15 sol vent B was

5% 1190 / 95% CH3CN O argroi rnacet ate. MBS dat a

was determ ned usi a Mc @ mfor LCin

clectrospray node., niz oMe 20

"Pert-butyl

(laR, 12bS) - 8- cycl ohexyl - 11- met hoxy- 1 a- ((5- et hyl - 2, 5-

gi azabicyclo [2.2.2] oct-2-yl)ca rb onyl)-1, |

a, 2, 12b- Cycloprop|d]indolo[2,1-a}[2]benzazepine-5-carboxamide, 8-cyclohexyl-

tetrahydr oc¥ycl og)ro a(dlLindol o[ 2, 1- a&[ 2] benzazepi ne- 5- ¢

ar bORFYdenentyssul ﬂ‘é'g‘érlré‘izo‘ﬁbtt&‘ﬁi"é)i“ﬁ?'ﬁ TSRy mety) 2,5-

| _2b§)az;§5i95>é¢d1@.B.Q)Z<shélr-213@-c£;%oﬁ-1]-. 1H NMR (500 MHz, CD30D): & ppm 0.13

di azabi cOy_cI o[ 2. 2. 2] oct - 2-y¥car bonyl ) - 11- et hoxg/- 1, %la, 2

, 12pm 2520 H), 1.17 - 1.32(m, 2 H), 1.39 - 1.48 (m, 3.80 H), 1.65 - .75 (m, 3 H), 1.76 -
etr r | @pr Joi I il [<2] he zepi .

D s el S At R e

wat &p., 2. 80 301 (m, 38813 .hdroh) L HL G pal 3 Holiduwh -G 0dar boh. 4.02 (m,

(323 . | angd, et 0 7 S )

Sti o Oa Ut G e oo and RO O e Tk 14927 235 2

mi x Gy leHwas2f-i7lal éme d H bt Bugh 2¢ 6h,i 2 18). &AM EheVs ¢45t47aR £1.827

concje;lpt(}rga}g;dut_iﬁ, dryness. The resultant solid was

triturated Wth n-pentane (2 x 25 nL) 146 WO

12008/ 112473 PCT/ US2008/ 055893 and used wi t hout

further purification. LCVMS: retenti o@*’m 4.123 mn

' 27

LC data was recorded on a Shimdzu LGl OAS |iquid
chr omat ogr aph equi pped with a O

F o
F O P

. S\N N
@]
Y \
CH,

Cycloprop|d]indolo{2,1-a][2]benzazepine-5-carboxamide, 8-cyclohexyl-
1,1a,2,12b-tetrahydro-11-methoxy-1a-[(5-methyl-2,5-diazabicyclo}2.2.2]oct-2-

20 ylhearbonyl]-N-[(2,2,2-trifluoroethyi}sulfonyl]-. 1H NMR (500 MHz, CD30OD): 8
ppm 0.15 (m, 0.20 H), 1.23 - 1.32 (m, 3 H), 1.39 - 1.49 (m, 3.80 H), 1.80 (m, 3 H),

1.94 - 230 (m, 4 M}, 2,69 (m, 1 H}, 2.84-2.93 (m, 2 H), 2.94-3.03 (m, 2 H), 3.14 -

321 (m, 2H), 3.34 (m, 1 H),3.58 (m, 2 H),3.70 (m, 2 H), 3.75(m 1 H}, 3.85-3.91
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Phenonenex-Luna IN C 8 4.6x50mn colum using a
SPD- 1 AV WV-Vis detector at a detector wave | ength of
he el ution conditions enployed a flow rate o

W‘ﬁg“ﬁg}%zr@/ mn, a gradient of 100% sol vent A /\?{65/?}8200%;0338)3

solvent B to 0% solvent A/ 100% sol vent B, a gradi ent

time of 4 mn, a hold tine of I mn, and an anal ysis

time of 5 mn where solvent A was 5% CH3CN / 95% 1120

/10 mM ammoni um acetate and solvent B was 5% H20 /

95%nCEIONLL10 &R, 1M, ammﬁl um aQ’ﬂt aat',@ (11‘1'\/113%984(&% (was H) 6.98 -

dete ned using_a cron-|

cl 60T Gagay T1ioaB 0% hpgl BA3 26m M 341 Kb eq R 96

N (0(?52 1 M)gﬁ@@(%zbﬁ) 1&/0%€ LR Boexy It 1 8h 3 il &5at® Qp¥rily.

et hyl

dlazablcyclo[Z 2.21oct-2-yl)carbonyl)-1,1 a, 2,12b 15

t et rahydrocycl opropa] d] i ndol o] 2, 1-a]] 2Jdenzazepi ne-5-c

arboxylic acid. TPA (11.6 mi, 1.1§%iﬁnol) was added

to a solution containing tort-buyylk aR, 12bS) - 8-

cycl ohexyl -1 1- net hoxy- | a- ((5-nmet hyJ) -2, 5- (li azahi cycl o

2.2.2]oct-2- yI)carbonMI} 0l, 1

a, 2, 12b-t et r ahydr ocycl opr.8p a] o[2 1-a] [ 2] bel
zazeplne 5- car boxy| at (%10 ) and DCM
(11.6 nL). The sol Uy{on was “Hai \t ai 'd at.rt for 3 h

and 20 then concertrated to dr«
resi due was charged with 1:1 ey
and the pI-I I ncreased to above
aqueous, tur@%@d sodi ym bi carbonate (10 ni)

ool ut | o YSET IR 2wl s epge e %ﬁ?mw&ea éﬁaclohwyl-
extr BGL eh-Wotahy @oChLQE@oRE-DANG -k &hin-2 %}améﬁf&foiz 2. 2]0ct -2-

mbi ned organic portions were washed with brine

nL)Yl)Cdmoeézﬂil gASsitivesarrpriisy Homillk-t 1 BNROG0R NGz, Cg3OD) b
ORI FBLES Joi 2l bRt 63 xel Liow golih Wk MBS HGLd 1,

wi thout” further ~purification, OWs S€Ep
di alster ebwenss llllhééﬂ (BakHe QC‘iﬁ{m ﬂlfﬁn%”f’ ad. h‘)étneﬁﬂl) @rﬁ4 (m, 1 H),

t 7 !
'“?:?9 (%agah)Lié}_%Qoﬁr‘sdll?a%Zﬁln”l Py L rorm o %OJ &ﬁi‘%ggggo@[‘m?

Wt & 1P 1B 2600 L PN, CE8 (s, BRSO el o ST 8- &02
gggﬁk/?ﬁ\l{drw/l@é:%ﬂ%ﬁ?%&ﬂ{f Bl 3L EE L5 NRve | ength of

15

.noi/mater (20 L)
3 by slom1addition of

M

O
O\\ O/JO
RS N N
0 ¥ O <

Cycloprop{d}indolo|2,I-a}[2]benzazepine-5-carboxamide, 8-cyclohexyl-
N-(cyclohexylsulfonyl)-1,1a,2,12b-tetrahydro-11-methoxy-la-[(S-methy}-2,5-
20 diazabicyclo{2.2.2]oct-2-y])carbonyl]-. 1H NMR (500 MHz, CD30D): & ppm 0.19
(m, 0.20 H), 1.14 - 1.50 (m, 8.80 H), 1.66 (m, 3 H), 1.80 (m, 3 H), 1.96 (m, 3 1),
2.01 ~2.20 (m, 6 H), 2.40 (m, 1 H), 2.61 (m, 2 H), 2.89 (m, 2 H), 3.00 (m, 3 1), 3.37
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WD 2008/ 112473 PC1/ US2008/ 055893 The el ution
conditions enployed a flow rate of 4 nmn, a gradi ent
olvent A/ 0%solvent Bto O@bsolv .

‘ng%éﬂgé%sent B, a gradient tinme of 4 mn, eﬂ%ﬁﬁS%?%%m&B

of 1 mn, and an analysis time of 5 mn mhere sol vent

A was 5%)CH8CN / 95% 11z0 / 10 nmM ammoni um acet at e

and solvent B was 5% 11,0 / 95% CH3CN / 10 mM 5

amoni um acetate. M5 data was determ ned using a

M cranaEs 3BBahE ¢t F.or (n, G H)nd 0@ et s BR &y, haye.09 (ml z H),

554 ) ) 4 0

(1aROL2BF B: b Ao R (0o bB Il 7Sy FO £ HHLAGE -

Xy- Ba@2(£52 H). LC/MS: m/z 699.46, Rf 1.895 min., 100% purity.

met hyl -2, 5- (I i azabi cycl o[ 2. 2. 2] oct-2-yl )carbonyl )-1,1a

, 2, 12b-

t et rahydr ocycl opropal d] i ndol of 2, 1- ’ﬁ%nzazepine-S-c

ar boxam de. EDO (208 ng, 1.084 S added at it,

in one portion, to a solution cdhtaiiing

(1aR, 12b5) - 8- cyclohexyl 11- met hoxy4l a- ((5- net hyl - 2, 5-d

i azabi cycl o[ 2. 2 2]oct0%71.

yl ) carbonyl)-1, Ia 2 ety

2, 1- a][2]benzazep|n car hox
nnol) DVAP (50 nyg, O 406 nmol ) ,

sul fonam de (100 nig, 0.813 and di chl or onet hane

§6 m.). The solution was intained at rt for 24 It,
iluted with additional dichloronethane (20 niL),

washed w th aqueous, saturated sodi um bi carbonate (2

x 20 L) Cysleisiopdilinidole [ dnat b2 [bpozQ@nami-yarbdxinaigde, N-

%ﬁ)bH&’lséHﬁﬁ} §)c% aflek X ef £6h i‘ﬂijtc?x% AL113hERoxy 1L (5

res tant Vas ’pur i by prep aratlve
rev ereﬂelﬁkﬁa@efﬁmﬁouh@éﬁOCbasql)calé)@nﬂi-t 1o WR (0gHa CD3OD):

Eggg%gﬁirbeé (m HQQ’H&SEQ{H FEPCm ??Tga %096 m {ldjﬁg 9$Em 3 HD,

ogropa[d]lndolo[
d(300 ng, 0.542
2-i sopropyl

er eone
LC/ VB3shopgmsepariatoe xidest, drboner s2. mmdﬁ:rs npagnez.():a (m, 3 H),

o SR eI LTS G AR TS AR 0o

chr (015121 Egmasph 4esqqmppeld 4 (i, a tBheoomenexy, Laoan] Od), 7@1)8

Got aaodm by Tt Si0ohnhe ot D LSS e b

1empligyedhia, fdooyywdiat.e of 4 nLhnin, a gradient of 100%
solvent A/ 0% solvent B to 0% solvent A/ 100%

solvent B, a gradient tinme of 4 mn, a hold tinme of I

mn, and an analysis tinme of mn where 148
N
N O

OO
9

8-Cyclohexyl-N-(dimethylsulfamoyl)-11-methoxy-1a-{(1,5,7-trimethyl-
20 3,7-diazabicyclo[3.3.1|non-3-yl}carbonyl)-1,1a,2,12b-

_ZO

tetrahydrocyclopropajdjindelo[2,1-¢]{2]benzazepine-5-carboxamide. HATU (36

mg, 0.094 mmol) was added to a stirring solution of the starting acid (40 mg, 0.073
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WO 2008/ 112473 PCT/ US2008/ 055893 sol vent A was 5%
CH3CN / 95% H20O / 10 nmM ammoni um acet ate and sol vent

1120/ 95% CH3CN / 10 nM anmoni um acet s
wdé‘@tﬁsn% determined using a Mcronmass Pl atf%?ml%gg/&sﬁ’(’fsw

in clectrospray node mz 659 (M | ). O OONINN,S,
N11 N OHO 5 (1

aR, 12bS) - 8- cycl obexyl - N- (di net hyl sul f anoyl ) - 11- net hoxy
-1 a-((5-

met iyloh 2ndb 1,6 )SHea @by BY,Cldal 23 c B DRH dnase Y TRhmB.@S imdl) In

a, b- , .
DR ot PSS OA TG BReY 12he speion s ST Bl
ar box all’hlcd@ictl@;hﬁ]xhh& {N@\ &Qlt&lQﬁPDMGQI I\/ﬁﬁEmM §0Rf 8 Q{n(f Lﬁmcd by
(laR 2bS)- -c cl oh

TR N R R AT Rt P g sJ Lo 12b-

§ etscatydnesue orh opahdLinpral.al ‘%al,r@aﬂaﬁl&]t@eaz«%@mi{;@néw&c;
ar boxyl ic acid under simlar conditions to those
des¥ith HogM gpmonium acctate, Flow Rate: 42 mL/min, linear gradient from 15%

(1 aﬁu&@lﬁs))‘]gﬂ%%lcﬁp}@%yél IN'n(lld)stQ@/fc‘P(Pﬁl L) - 11 -
met hoxy-1 a- ((5-net
i az@bpaeipdyubppog)- 2]@1’%1102}’3}? Y@ a boinethy]-$,71diazabigyck[1.26 bs-3-

tet}n?ca%q%qm 9@519%@% Jdol, @Lﬁ‘gaﬁlﬂﬂolsoﬁdggﬂ m@gﬁgﬁ&ﬁﬁ;

ar boxam resu
by qrepandt (Ve mg,e(i/@ﬂswnp!ha@é YHPD@ unfevhitbagid The compound

Cor\gcltx 1&09.9? 1 H13 11'?19 13%5&%@19%&1% {’wscn 13y déol 1 x?mc bf’ rrgf%g](:lx\ or

er C
eacdm 0ps isamwli Uﬁ\llﬁﬁl (B@D Ml!.l@l OMBCshons 7 separal B, 3.02 (s, OH),

2. 258 T4 00 Ghat™B. 45 £ 20O hibel e % bt Med B 46 0./

Shi-adzi, LO, b%88I0|1 qmn dsghnm@ Q¥ @pzenw, @pmmwdm)a LC-
Phengmenex Luna_ | Onnt. col um usi n

SSppvp Eetgyess: a%tnébt%’% '70%@\/’% Jdetdrtrors prsgiel @hgﬁhmwfi?u

zzcmdfomﬁq@h WhibRAeRPE b dqgﬁa weIRIr¥RAL-LaW roatg gof
4 m_/ ni n, gr adi_ent _of % solvent A/ 0% solvent B

to ‘09 )s‘SQBwWWmIWﬂgfoﬁbB 188V e isgletegtoy plapdcdgtor pianelepgth of

4 nEZ'OnMa ThekRktibd EfﬁudQifonJ—cxmiﬂycc@rmmﬂﬂtc%@|1ﬁ/1§'ln§1 bi F%scgf of9
n where sol vent A was 5% CH3 f’

25
lé’i%‘r"?ﬂ\’ﬁﬁﬁ A CEPapl ey Ao O%Wé‘ﬁt AB 10@5@ *@%!11 @; @wdd 1915%11% of
2@%’1\&1{, 10 T TTRNE UL 36 8N G iR (8RR WIRR: solvent A was 5%

acetonitrile / 95% HoO / 10 mM ammonium acetate and solvent B was 5% H,0 /
95% acetonitrile / 10 mM ammonium acefate. MS data was determined using a

Micromass Platform for LC in clectrospray mode.

N
N O

OoO <

Nyl
~S<y
’d
O

N
Y
. @
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det ermi ned usi ng a M cromass Platformfor LCin
clectrospray node.; mz 660 (M-1') 149 WO

{’95%%/1}%1%%73 PCT/ U82008/ 055893 Compounds descﬁ(‘:ﬁ%ﬁzobﬂosssw
owi ng procedures were anal yzed by using t

following LC/ M nethod: Analysis Conditions: Colum:

PHENOVENNEX- LUNA 3.0 x 50mm S10; Mobil e Phase: (A)

10: 90 net hanol -water; (B) 90:10 nethanol -water;

Buffer: 0.1% TFA; G adi ent Range: 0-100% B; G adi ent

Ti me: 2 8-(ycivhedil-dWvnRah ey- M—(mtthym'umqnyAFﬂad-(yss,@tﬁiimﬂxyl-s,’l-
nm Detector 2:

Ve peariasSd gt ihSp i 11 2 ove 10

(+/ -t?qtrﬁryﬂyﬁyﬂhﬁm)pb FdNn(ibIo 2 - bt [y ksl dpiey$-Farbpkapid e T2HTL (38

etra
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mg, 0.060 mmol, 78% yield) as a white solid. The compound was isolated as a
15 mixture of enantiomers. [HNMR (300 MHz, CDCI3} 6 ppm 0.07 - 3.15 (m, 24H),
3.40 (s, 3H), 3.46 - 4.12 (m, 3H), 3.87 (s, 3H), 4.34 - 5.05 (m, 3H), 6.85 - 6.96 (m,
1H}, 6.99 - 7.12 (m, 1H), 7.24 - 7.33 (m, 1H), 7.49 - 7.65 (m, 1H), 7.80 - 7.90 (m,
1HY, 7.92 - 8.08 (m, 1H). LC-MS retention time: 2.43 min; m/z 671 (MH-). LC data
was recorded on a Shimadzu LC-10AS liguid chromatograph equipped with a
20 Phenomenex-Luna 10u C18 4.6x50mm column using a SPD-10AV UV-Vis detector
at a detector wave length of 220nM. The clution 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 4 min, a hold time of 1 min, and an analysis time of 5
min where solvent A was 5% acetonitrile / 95% H20 / 10 mM ammonium acetate
25  and solvent B was 5% H20 / 95% acetonitrile / 10 mM ammonium acetate. MS data

was determined using a Micromass Platform for LC in clectrospray mode.
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ammaonium acetate and solvent B was 5% H,0O / 95% CH:CN /7 10 mM ammonium
20 acciate. MS data was determined using a Micromass Platform for LC in clectrospray
mode. m/z 502(MH").

Tert-butyl (1aR,12bS)-8-cyclohexyl-1a-(2,5-diazabicyclo}2.2.2]oct-2-

25 ylearbonyl)-11-methoxy-1,1a,2,12b-tetrahydrocyclopropald]indolo{2,1-
a]j2]benzazepine-S-carboxylate. TBTU (691 mg, 2.15 mmol) was added in one
portion to a cooled solutton (0°C, ice bath) containing (1aR,12bS)-5-(tert-
butoxycarbonyl)-8-cyclohexyl-11-methoxy-1,12b-dihydrocyclopropa[d}indolo[2, -
a][2]benzazepine-1a(2H)-carboxylic acid(900 mg, 1.79 mmol), DIEA {1.88 mL,
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20 Tert-butyl (1aR,12b8)-8-cyclohexyl-11-methoxy-1a-((3-methyl-2,5-
diazabicyelo{2.2.2])oct-2-yD)carbonyl)-1,1a,2,12h-
tetrahydrocyclopropald]indolo[2,1-a][2]benzazepine-S-carboxylate. A
suspension containing tert-butyl (1aR, 12bS)-8-cyclehexyl-1a-(2,5-
diazabicyclof2.2.2]oct-2-ylcarbonyl)-1 1 -methoxy-1,12,2,12b-

25  tetrahydrocyciopropajd]indelo{2,1-a]{2]benzazepine-5-carboxylate (904 mg, 1.51
mmol), formaldehyde (37% in water, 40 mL, 531 mmol), 10% palladium on carbon
(323 mg, 0.303 mmol Pd), and ethanol (76 mL) was stirred under a hydrogen gas
balloon for 26 hrs. The mixture was filtered through celite and the filtrate

concentrated to dryness. The resultant solid was triturated with n-pentane (2 x 25 mL.)
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(1aR,12bS)-8-cyclohexyl-11-methoxy-1a-{(5-methyl-2,5-
diazabicyélo{2.2.2}oct-Z-yl)carbonyl)ml ,12,2.12b-

15 tetrahydrocyclopropaldjindole]2,1-a][2]benzazepine-5-carboxylic acid. TFA
(11.6 mL, 1.164 mmol) was added to a solution containing tert-butyl (1aR,12bS)-8-
cyclohbexyl-11-methoxy-la-((5-methyl-2,5-diazabicyclo[2.2.2Joct-2-yl)carbonyl)-
1,1a,2,12b-tetrahydrocyclopropald]indolo[2,1-a][2]benzazepine-S-carboxylate (710
mg, 1.164 mmol) and DCM (11.6 mL). The solution was maintained at rt for 3 h and

20 then concentrated to dryness. The resultant residue was charged with 1:1
methanol/water (20 mL) and the pH increased to above 8 by slow addition of
aquecous, saturated, sodium bicarbonate (10 mL). The solution was concentrated to
remove methanol and extracted with dichloromethane (6 x 10mL). The combined
organic portions were washed with brine (20 mL), dricd (magnesium sulfate), filtered

25 and concentrated to afford a yellow solid which was used without further
purification, LC/MS shows separate diasterecomers under basic conditions at retention
times 2.047 min and 2.178 min 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 Jength of 220nM.
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TFA salt form LC/ VB %et@ tfime: 1. 778 mn; 10
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392- 426(m 1 H), 428- 450(m I H, 4.51 -
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8 2gt(wmpc1q?pn 0@}11(1@1@19[2 Ingdid | Rgnzazepine-5-carboxamide. EDCI (208

mg, 1.084 mmol) was added at 1t, in one portion, to a solution containing

{1aR,12bS}-8-cyclohexyl-11-methoxy-1a-((5-methyl-2,5-diazabicyclo[2.2.2]oct-2-

15 yhcarbonyl)-1,1a,2,12b-tetrahydrocyclopropald]indolo[2,1-a][2]benzazepine-5-
carboxylic acid (300 mg, 6.542 mmol), DMAP (50 mg, 0.406 mmol), 2-isopropy!
sutfonamide (100 mg, 0.813 mmol), and dichloromethane (6 mL). The solution was
maintained at 1t for 24 h, diluted with additional dichloromethane (20 mL), washed
with aqueous, saturated sodium bicarbonate (2 x 20 mL}, washed with water (20

20 mlL), dried (magnesium sulfate), filtered and concentrated. The resultant yellow
residuc was purified by preparative, reverse phase HPLC under basic conditions
using a Phenomenex, luna, 10 micron, 30 x 100 mum column. This separates two
diastereomers, cach as a white solid. LC/MS shows separate diastereomers under
basic conditions at retention times 2.160 min and 2.292 min LC data was recorded on

25  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 2200M. The clution 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 4 min, a hold time of 1 min, and an analysis time of 5 min where
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yellow residue was purified by preparative, reverse phase HPLC under basic
conditions using a Phenomenex, luna, 10 micron, 30 x 100 mm column. This
separates two dlastercomers, each as a white solid. LC/MS shows separate

diastereomers under basic conditions at retention time 2.285 min and 2.437 min LC

20 data was recorded on a Shimadzu LC-10AS liquid chromatograph equipped with a

25

Phenomenex-Luna 10u C18 4.6x50mm column using a SPD-10AV UV-Vis detector
at a detector wave length of 220nM. The clution conditions employed a flow rate of
4 mL/min, a gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100%
solvent B3, a gradient time of 4 min, a hold time of 1 min, and an analysis time of §
min where solvent A was 5% CHi:CN / 953% 1,0 /7 10 mM ammonium acetate and
solvent B was 5% Ho0 / 95% CH:CN / 10 mM ammonium acetate. MS data was
determined using a Micromass Platform for L.C in electrospray mode.; m/z 660
(MH").
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np; R)?‘CC“?1 zi‘/’*(l‘?sli ( J=2.27 Hz, 1 H), 7.21 -

7 34 (m I H, 7.49 - 7.68 (m J=34.75 Hz, | H), 7.81

- 7.96 (m J=8.56 Hz, 1 [-8.05 - 8.19 (m | H). N

O OONN "YOHOWw 10 8- hQle exyl - N- (i sopro

pyl sul fonyl)-1,1 a, 2, 12b tetra hyd ro-11-nethoxy-1 a-
(3-net hyl -3, 6- dlazablcy | gf 3, 1.1 ] hept ane- 6- car bonyl )
cycloprop[d]lndolo[Z:%faE
[ 2) benzazepi ne- 5- car boxam dex
by prep HPLC and isolated as
TFA salt form LC/ MS: Retentio

odtfet was purified

ige solid in nono

me: 1.855 mn;

10 (+/-)-8-cyclohexyl-N-(tert-butylsulfonyl)-1,1a,2,12b-tetrahydro-11-
methoxy-1a-(3-methyl-3,6-diazabicyclo|3.1.1}heptane-6-carbonyl)
cyclopropidlindolo[2,1-a]{2]benzazepine-5-carboxamide. The product was
purified by prep HPLC and isolated as a beige solid in mono TFA salt form. LC/MS:
Retention time: 1.867 min; m/c 659 (MH™), The product was observed to exist as

15 inter-converting rotamers by 1H NMR (400 MHz, CHLOROFORM-D) & ppm 1.09 -
1.69 (m, 16 H), 1.81 (s, 3 H), 2.01 (s, 5 H), 2.70 (s, 1 H), 2.95(d, ]=3.53 Hz, 2 1),
3.17 (s, 1 H),3.24 -3.77 (m, 6 H), 3.87 - 3.98 (m, 3 H), 4.07 (5, | H), 4.38 (s, 1 H),
5.44 (s, 1 H), 6.98 (dd, I=8.56, 2.52 Hz, 1 H), 7.12(d, J=2.52 Hz, 1 H), 7.19 - 7.37
(m, 1 H), 7.57 (d, J=8.31 Hz, 1 H), 7.89 (d, J=8.31 Hz, 1 H), 8.11 (s, 1 H).

N
N0
£ 0

Aty
e O
O

(+/-)-8-cyclohexyl-N-(2,2-difluoreethylsulfonyl)-1,12,2,12b-tetrahydro-11-

20

methoxy-1a-(3-methyl-3,6-diazabicyclo[3.1.1]heptane-6-carbonyl)
25  cyclopropld]indelo|2,i-a}[2]benzazepine-S-carboxamide. The product was

purified by prep HPLC and isolated as a beige solid inr mono TFA salt form. LC/MS:
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15 me 645 (MH ). The product was observed to exist as
inter-converting rotaners by I N NVR (400 MHz,

WOW@M D) 6 ppm1.1 1 - 1.62 (in, I I H e} R80s055803

(m J=74.53Hz, 6H), 2. 42-2.82(m TH), 2. 78- 3. 23(m 411), 3. 38
23.68 (m 411), 3.81 - 3.94 (in, 3 11), 3.95 - 4.16

(n, | H, 4.55- 4.92 (m J=94.43 Hz, 1 H), 5.34 -

5.54 (m | H), 6.87 - 7.04 (m J=8.81, 2.27 1-1z, |

H) ,Reler@idn timé. LB 7(rhin; mb+d7 ZMHHZ Thé pidiuct &Qs kaﬁﬁfcd tolex3Bas
(m, 1 H, 7,.50-7.67]g 7.82 - \
J=grigroqyertipg pamass bl W&@O@M}la G,II}LOIf\pFM)]@\/I lg SPmn 0.73 -
Pb&Osltjligl 8\0}1)/ 159 OM?l (R 45962 WO, 2Q0BLILEABR7 - 3.22 (m, 2 H), 3.26 -
(+/192@néybl %)Wéx%P‘l . CNINS @F né tRyms & R ey 5 25 (mg 1 H), 6.08 -

R, % s, tlfﬂ)r@!'%‘s)’d’ﬁ@(i?& 1), 704719 (m, 1=2.77 Uz, 1 FD, 718 - 734 (m, |
met hoxy-| a 3,

6- di azabi c 2%3 1.1] hept ane-
caribbﬂyﬂ)&yél(@plr:@@%?dia héol 708512,71%&2[ 27 é(nkla,zlei@ ﬁél Sﬁdan(m
boxayi de. The product was purified by prep HPLC and
i solated as a beige solid in nono TFA salt form 5
LG/ M5: Retention tine: 1.545 min; me 646 (M4 ). The
product was observed to exisSw i nter-converting
rotaners by 1 H NVR (400 MHz, OROFORMD) S ppm
0.38 - 1.08 (m 1 H, 1.09, 1.64{m 5 H, 1.66 -

2.21 (m 6 H, 24G\/@/£8 @ .86 Hz, 1 H), 2.75

- 3.04 (m 11 H, 3,07 6&h3. 3.47 - 3.84
(m 2 H, 3.82-3.97 (m 311)73. .
(m2Fl),4.74-5.17 (m 1 H), 5.22-5,70 (m2H), 10 6. 85

- 7.06 (m | H, 7.04 - 7.19 (i | H, 7.21 - 7.38

W m 1 H, 7.47 - 7.85 (m | H), 785-799(m1H)
8.26 - $+/7)18 ~Eyplohgxyl=N-3- ﬂppn@pr@y@u[pn)@ N1M2,12b- t(,trahy(lmll-

methoxy-1a-(3-methyl-3,6-diazabicyclo{3.1.1]heptane-6-carbonyl)

47 37

cycloprop|djindolo]2,1-a]|2]benzazepine-5-carboxamide. The product was
purified by prep HPLC and isolated as a beige solid in mono TFA salt form. LC/MS:

15  Retention time: 1.831 min; m/e 663 (MH"). The product was observed to cxist as
inter-converting rotamers by 1H NMR (400 MHz, CHLOROFORM-D) & ppm 0.71 -
0.97 (m, I H), 1.09 - 1,59 (m, 5 H), 1.68 - 2.11 (m, J=74.28 Hz, 6 H), 2.16 - 2.46 (m,
2 H), 2.60 - 3.3 (m, 8 H), 3.35-3.56 (m, 4 H), 3.68 - 3.82 (m, 4 H), 3.84 - 3.95 (m,
3H), 430-4.43(m, 1 H),446-4.56(m, 1 H),4.57-4.73 (m, 1 H}, 5.31 -5.57 (m,

20 1 H), 6.87-7.04 (m, J=8.56,2.52 Hz, | H), 7.04 - 7.19 (m, J=2.27 Hz, 1 H}), 7.18 -
7.34 (m, 1 H), 7.57 - 7.74 (m, J=8.81 Hz, 1 H), 7.80 - 7.95 (m, I=8.69, §.69 Hz, | H),
8.04 -8.19 (m, 1 H).

NG|

25
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N/ Owve 15 8-cycl ohexyl - N- (N, N-di net hyl sul famoyl )-1, 11
a, 2, 12b-tetrahydro-11 |-

wﬁ{)@ﬂ’f?’ﬁ.’; a- (3-ethyl -3, 6-di azabi cycl o[ 3. 1. 1] hepéﬁﬂﬁoﬁéfﬁssss)s
ar ony“)

cycl oprop[d]indol of 2, 1-a] [ 2] benzazepi ne- 5- car boxam de.
The product was purified by prep HPLC and isol ated as
a beige solid in nmono TPA salt form LC MS: Retention
time: 1.823 min; nle 660 (VH). The product was

obser ved(+/-9-8exicBhe:as-N2Gh coprineyisutfonyig f1 iaJZg Zb&étaﬂ':itwr@l by

i!]' L i gnegg) &é a- (é—l\i/l_lzthqu_%é]iﬁ%:kmcyg&)?% }n?] th ﬂjle 61ca 6150 n_yl)(2)4 1 g m

(M cPeléProp Riji@dolo|23L-222] ()mia/éb‘ﬂne—‘i carboxamide. The product was

. %Hgfge_ﬁ%y%gép%ﬁ(}_&n’ansd 1?(%{1_])%{1 gﬁ4& Rpge. sol}ltil' 91511((11904’?%31\2 ﬁ')f(gln's LEAVS:
5 5 RERn{dN tinde: H)o3 5 @1118311/‘0 673 MH()”Thcl prifuct \sto(ﬁascl vc?d t@ 6){1(\%1@
J=2.52 Hz, | H), 18 8 H%{ 47 - 5 (m

I |_|)nt017008‘g|_6111no71091610(<rhy 1|H WR &0phHzE LO@CE@R(IY}”D):@ PH. 0 26 -

157 1\6@(1%0%/) WA TS R Wes 008 055883 7 1Y D58 O35 & APl 31 -
( +1 3)74 Smcybu) G325, BEDPF - Bhy4 $U(rh,driy) .44 - $8)] PpaDB), 61 -

tra ~ _

ot Ry BB A 1 BT 20 T 4y WEp ATl
1ar bbir),y] 33 57.72 (m, J=8.24 Hz, 1 1), 7.80 - 8.00 (m, J=8.39, 8.39 Hz, 1 H), 8.01 - 8.20
cycl(gplr 8] dl i ndol o[ 2, 1- a] [ 2] benzazepi ne- 5- car boxam de.

ct was purified by prep HPLC and i sol ated as

a bel ge solid in nono TFA salt form LC/ Ms: Retention
time: 1.863 min; in/c 659 (M The product was
observed to exist as inter-con ¢ing rotanmers by IH
NVR (400 MHz, CHL(R(]:(PMD)S S pp .70 - 1.09 (m 3
H, 1.10 - 1.63 (m g g 2.12 (m 5 11),
2.57 - 3.05 (m J=4. ' DH) 4-3. 24
(mIH), 3. 26- 76(m4 , 3. 80- mAHY3. 96- 4. 24 (m
2 H, 4.27 - 4.48 (m | , 5.56 (in, | H,
6.87 - 7.04 (m J=8.56, 252Hz H, 7.04 - 7.19
(m
fm
1

J=2.52 Hz, 1 H, 7.18 - 7.35 (m | H), 7.54 - 7.71
J=8. §6)-Byclobexyl)-N-(Zy@dpentyrsudignylint, 13,20 206¢tr hy0 60-Hz,

H)netfﬁm?%ﬂ 3 %nelﬁyl(?a((pdxa;ab'_gyclo 3.1.1]heptane-6-carbonyl)

cycloprop|d}indolo[2,1-a}[2]benzazepine-5-carboxamide. The product was

1

purified by prep HPLC and isclated as a beige solid in mono TFA salt form. LC/MS:
Retention time: 1.895 min; m/e 671 (MH"). The product was observed to exist as

20 inter-converting rotamers by 1H NMR (500 MHz, CHLOROFORM-D) 8 ppm 0.32 -
0.96 (m, 1 H), 1.17 - 1.60 (m, 5 H), 1.62 - 2.33 (m, 8 H), 2.38 - 2.82 (m, 10 H),2.77 -
3.27(m, 5H),3.32-3.75(m,3H),3.82-3.98(m, 3 H),3.93-422(m, 1 H),4.25-
4.45 (m, 2 H), 4.50 - 4.90 (m, 1 H), 5.28 - 5.58 (m, 1 H), 6.90 - 7.05 (m, 1 H), 7.04 -
718 (m, 1 H), 7.17 - 7.37(m, 1 H), 7.39 -7.69 (m, 1 H), 7.72 - 796 (m, 1 H), &.05 -

25 832 (m, | H).ppn
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fsl (S) N I ONNONS) (s) O

(s) (R NNs NNHI~/ \ " I~ _\

- l,ohexyl - N- (i sopropyl sul fonyl)-1,1 . =
wogz’og%)ﬁifﬁ&b’{}t etrahydro-1 1-nmethoxy-1 a - [(1 PCTIUS2008/055893

S, 4S) - 5-1 sobutyl -2, 5-di azabi cycl o[ 2. 2. 1 ] hept ane- 2-

carbonyl ] cycl oprop[d]i ndol o] 2, 1-a] [ 2] benzazepi ne- 5-car

boxam de. Step 1: To a 20 m xture of compound acid (50

ng, 0.091 mmol) and (1 S, 4S)-2-isobutyl -2,

di azabi cycl o[ 2. 2. 1] hept ane, “RTBA (52 ng, 0.136 mmol)

in dichloronmethane (1.5 nl) dded TEA (0.127 m,

0.908 mmol) and HBTU (48 pgou, 0.127 mrtol). '"File

m xture was stirred at Jo#tmite erature for 2 IT.

Diluted with MOH (ILHYN r > he sol vents, the

resi due was di ssolved in MUTH, ére® and purified

by prep-HPLC 25 and i sol ated a FA salts to afford

the products (0.0094 g, 26% and”(0.0099 g, 158 WO

2008/ 112473 PC17US2008/ 055893 27% . First peak: LC M

ret ent i ¢-)5-meloh@xy3G(cyMBbutyksu{fhini)-1,687,12Ipkserhyéch-110

exi M{% ll;'lg’% py?rd'é)zlfggm{cg(t)[arqﬁaﬁell%%méglya??&f'y 0 Mz
51 704&]@]’1:10])&1 ]unl)o]o[ZIJ&ﬁZKb]:nki/e]bhe ’S&‘\bt;oxﬂmﬁﬁ THe [hb(’iu’ct’) w:ix
(
o L kFE B ]SSR PO 1, 0
H, RigeniidaF8indai,. 852) 1o 1&&&)65?71\4]:11) (quc ibﬁ),dud ,wa,d Bbs@ﬁ/{,di‘%)axxst as
g égtgg[g'qq%mmg? s 1b3Hf11 BMR gsop M@égé,{]lcp%@éQRML@ o g 1.07 -
r et:e@ﬂ(ln% i e . ;311(79 7 ;N)Bzfibz Q(SM’(H) 3 ﬁ% s;oﬁsﬁwé}éae% 19 3. 31
Ist as Inter-converting rotaners %
00 & T5MNASIN KD £ B9 4m, 3 3,95 425 n. J=55.41 Tz, 1 H), 4.26 - Olas (m
1 H),4.49-4.72 (m, 1 H), 5.33 - 5.63 (m, 1 H), 6.87 - 7.05 (m, 1 H), 7.05 - 7.19 (m,
J=2.44 Hz, 1 H), 7.18 - 7.36 (m, 1 H), 7.52 - 7.80 (m, 1 H), 7.81 - 7.96 (m, 1 H), 8.04

=836 (m, I H).

OO (R (s) 0"0 O
o o 15

(+/-)-8-cyclohexyl-N-{isobutylsulfonyl)-1,1a,2,12b-tetrahydro-11-
methoxy-1a-(3-methyl-3,6-diazabicyelo|3.1.1 Jheptane-6-carbonyl)
cycloprop{d]indelo{2,i-a]|2]benzazepine-5-carboxamide. The product was

20 purified by prep HPLC and isolated as a beige solid in mono TFA salt form. LC/MS:
Retention time: 1.935 min; m/e 659 (MH"). The product was observed to exist as
inter-converting rotamers by 1H NMR (500 MHz, CHLOROFORM-D) & ppm 0.29 -
0.93 (m, J=272.84 Hz, 1 H), 1.07 - 1.19 (m, ]=6.71, 6.71 Hz, 4 H), 1.17 - 1.66 (m, 7
H), 1.70 - 2.21 (m, 7 H), 2.25 - 2.55 (m, 2 H), 2.58 - 3.25 (m, 4 M}, 3.29 - 3.75 (m, §

25 H),3.81-3.96(m,3H),3.94-427(m, 1 H),4.28-447 (m, 1 H),4.52-4.97 (m, |
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10
8- Cycl ohexyl - 11- net hoxy-1l a- ((( 1R, 5S) - 7- net hyl - 3- oxa- 7,

icyclo]3.3.1 T/S2008/055893
W‘?z{mghgﬁaf)car bonyl )-N-((3,3,3-trilluoropropyl < I} ony >

1 la, 2, 12b-t etrahydrocycl opropa(d]i ndol o] 2, 1-a] ] 2] benz
azepi ne-5-carboxamdc. 15 1 H NWR (300 Mlz, CD3CD): S
ppm0.20 (m 0.35 H, 1.21 (m | H), 1.35 (m 1.65

11) H). 15345 ‘(i?ﬂ(nﬂI-H)H) (16587 Ofm2l 1), 7.02 - 79 8(mn J-218B)Hz, 1 HO17.18 -

5 a3 &M 7:.',22 ,g)m %'@'Qﬂ H)“;Tf A ‘h) §%%2985?31014Hf')

-15,37 Hz, 2 H), 72(m1H) 380-393(m6H)
4.00 (m 211) 4.15 (d, J=15.90 11z, 1 H), 4.38 (m
2 H), 4.90 - 5.09 (m | H) | H, 7.12 - 7.20

(m | H, 7.27 - 7.33 ) 7.53 - 7.63 (m 1
11), 7.89 (m 1 H), @g 1 | H. LOMS: mz
729.42. Rf  1.793 nin, “95 (iTV. 159 WO

2008/ 112473 PCT/ US2008/ 055893 It/ O O 11

\NNSSNNOHI / \ Ow

Cycl oprop[ djindol o] 2,1-a][ 2] be
8- cycl ohexyl - N-

[ (di met hit/-adtaycpbexyl-Oinjgihlyistil{Gay 121, 1251 2letatediny (Fo- bl-hethoxy-
( H‘?a{g —I]y(,{l]y?:’}‘%)l?l%lﬂbl(l‘alcl?[’)g] Hh(épia ?6e§%[ib8[1§l) g).eci(]pﬁgh[fl])';_atgﬂl?[z,I—
car hnm}}olex]lfa/elms-pnﬂpamadle Tlroqmduhevv&qmplﬁbmgy pep Weeh and

dl afﬁ%‘ g?&ﬁgfaigclz d 111 nﬁg%iﬁézﬁlt %}tg&ﬂﬁl@[,? ggtcinnon tunc %mm

10BNAgE CAIMIES, Clﬁiokpﬁﬂiuatbmse)bscn%ldrtd) tiigat iron- cbyvcn tmﬂ sotamc:s by
Shi nmadzu- VP preparative revers LC u t he
sepabamBiiodihad - a5 PEbRTR Sobed- o don o3 Hod 1
TPA, ofﬁoh‘ﬁﬁraﬁq §BI I(T 1%%2121& (M?@hdr 1@%4202 D(nl 4%!)TEA1 5@6% 10 H),

9B =
Rat & 34 éé’ﬁmni' H) 3% Lf‘n?h’}(nml éﬂr"aﬂbr‘ééo s ’éi>84éu 501 (m
30X591f§m15'ﬁ"/aﬂ1209"123 GoiA (%Ftﬂmn@ 9@3"102 ¥m81 19)17'@507 16U 1=2.52

detection aft nm ; wer e or ned usi ng

18hi Hadz U2 VR Vi-Astriomeab, m . U\,(n@éf%%i Henl At 72390 7|"Pﬂ1ﬁénd

V\at 18 k P Sol vent A = 10%
? 7581'\/3%)1 @f£a§§1) 860% %Amggﬁ\f}ent B = 90%

zepi ne- 5- car boxam de,

20 (+/-)-8-cyclohexyl-N-(morpholinosulfonyl)-1,1a,2,12b-tetrahydro-11-
methoxy-1a-(3-methyl-3,6-diazabicyclo[3.1.1]heptane-6-carbonyl) '
cyclopropidlindelo{2,1-a}{2]benzazepine-5-carboxamide. The product was
purified by prep HPLC and isolated as a beige solid in mono TFA salt form. LC/MS:
Refention time: 1.847 min; m/c 688 (MH"). The product was observed to exist as

25 inter-converting rotamers by TH NMR (400 MHz, CHLOROFORM-D} 8 ppm 0.32 -
1.06{m, 1 H), 1.13 - 1.67 (m, 6 1), 1.67 - 2,13 (m, 6 H), 2.14 - 2.78 (m, 9 H), 2.80 -
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15 MeOH 10%H, O 0. 1% TFA, Start 98 = 0, Final 8 = 100,
Gadient tine 2 mn, Flow Rate = 5 ml/mn, Colum:
Cl8 S7 3.0 x 50mm (ES+) mz (M:H)' = L

W%%@“%EPLC R = 1.752 nin. HPLC met hod: Sol"VaAS2N8Ls5893

5% MCN-95% H, O 10 nM NH'OAc, Sol vent B 95%

McCN-5%H, O-10 nM NH4OAc, Start 9B = 0, Final 9B =

100, Gadient tine =2 mn, Flow Rate =5 nl/m n,

Col um: 20 Phenonenex Lina C18 Sum 3.0 x 50mm ( ES+)

m z3.QMidd)3 H5 3862348 (mHPHE 3R9 -3 84X b 331 m}m,z %16)03!1113 9'3 (m 3

Zogﬁ é]géH“a”g“CT/gi 2‘?123%‘\0 )i%?ﬁé{)%figa@% ATPR ISt

a (£.00 Rs.S8)m, 7 mpmw 73)5%613‘7&4& 264112 1 H), 7.05 - 7. 9(m =252
i azabi c -trifl

uor %étlh[)ﬂ éﬁl"%éﬁ&‘l“) ] Hy 715015 (’)25 (!PZI!J ”t)e7t %%h@/éfr @b)}cﬂ)o%?%p% :
ﬂd] %]mqqll)o] 2,1-al | 2] benzazepi ne-5- car boxam de. | H NVR
MHz, CD30OD): 6 ppm0.22 (m 0.35 H), 1.19 (m 1

H),125-141 (m 2 H, 1.44 (m 2 H), 1.58 (in,
1.65 H, 1.79 (m 2 H), 1.92™n 04(m 4 H, 2.63
(m 2 H, 2.86 (m 2 H), 4 3.60
(m 2 H, 3.66 (m | Ho 4.16
(m 1 H, 4.27 - 4.42 (m J2 K . B 5.08
(d, J=15.00 10 11z, | Hp, 3 B.(jn, 1 H, 7.13
- 7.21 (hn, | H, 7.27 - ’ 7.64
(m I H, 7.90 (m | H), 8. . LC Ms:
mz 715.41, Rf 1.783 mn., . % purity. NCFli O
ON N

(+/-)-8-cyclohexyl-N-(propylsulfonyl)-1,1a,2,12b-tetrahydro-1 1—mefhoxy-

10 la-(3-methyl-3,6-diazabicyclo]3.1.1]heptane-6-carbonyl) cyclopropd]indolo[2,1-
a]|2]benzazepine-S-carboxamide. The product was purified by prep HPLC and
isolated as a beige solid in mono TFA salt form, LC/MS: Retention time: 1.888 min;
m/e 645 (MH"). The product was observed to cxist as inter-converting rotamers by
IH NMR (400 MHz, CHLOROFORM-D} & ppm 0.27 - 0.88 (m, 1 H), 0.97 - 1.15

15 (m,J=7.64,7.64,7.64 Hz, 3H), .14 - 1.62 (m, 4 H), 1.6Y - 2.23 (m, 8 H), 2.53 -3.22
(m, SH),3.22-3.79 (m, 10 H), 3.81 - 3.94 (m, 3 H), 3.94 - 4.25 (m, 1 H), 4.26 - 4.5]
(m, 1 H),4.53-497 (m, 1 1), 5.25-5.54 (m, 1 H), 6.89 - 7.05 (m, I H), 7.06 - 7.18
(m, J=2.27 Hz, 1 H),7.19-7.33 (m, 1 H), 7.51 - 7.71 (m, J=8.31 Hz, 1 1), 7.7¢ -
7.95 (m, 1 H),8.05- 822 (m, | H}.

20

(+/-)-8-cyclohexyl-N-(isopropylsulfonyl)-1,1a,2,12b-tetrahydro-11-
methoxy-1a-(3-methyl-3,6-diazabicyclo|3.1.1]heptane-6-carbonyl)
25 cycloprop|dlindolo]2,i-a]|{2]benzazepine-5-carboxamide. The product was

purified by prep HPLC and isolated as a beige solid in mono TFA salt form. LC/MS:
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"IN N Oall, 15
8- Cycl ohexyl - N- (cycl ohexyl sul fonyl )-11- et hoxy-la-(((1
- thyl - 3-oxa-7,9-di azabi cycl o .
W(%&)g)]l{ngﬁ 9-yl)carbonyl)-1, 1a, 2, 12b- PCT/US2008/055893

tetrahydrocyclopropald]lndolo
12, 1-al ] 2] benzazepi ne-5-carboxam de. 11 NMR (300
MHz, CD30OD): 6 ppm0.24 (m 0.35 H), 1.31 - 1.52 (m
7.65 H, 1.59 - 1.74 (in, 4 FD, 1.80 (in, 3 H, 1.95
(M Rétchlion @nd 1. 8(7I1nn112, n‘u&: 642(1\2131 (e Iﬂodhlbctw& @8eren to 2xik)as
20 2.89 (m .2 11) H&
H) ingergenvestingg O(amekﬂ-li)‘r’ y'sd Iﬂ% (HO% IH) CH&‘OIBPF(QHM%))IQ)DPH’ 1.05 -
- 5.12 sb‘ém dﬁ%ﬁ (?97 :z'dxz(m J—’H)ZSO?O%Z/ 959(17@8 12 b)) ¢, % 16258 7335 (m,
PCTﬁfJBQ@%)S? @S%glsﬂ) (51&3 3P956p, 3 1).5¢)5-- 4715600 2 i), 4269445 (m,

9 N |
;15351(1)“3%& éi'_kzéglﬁ 1% 5.8~ %%3((99{1 JpliﬁrI:S') @96% M), Fﬂol 7, 17811
~S\ MR 2NIgRID), 8.21 - 734 (m, 1 H), 7.49 - 7.68 (m, J=34.75 Hz 1 H) 7.81-7.96

8- | o ] - Ny [ [ fonyl)-11-methoxy-1la-(((
1R?égyﬁgsﬁéb%$7Dﬁ%@%ﬁggﬂ%¥éﬁgiazab icyclo [3.3.1

] non-9-yl)carbonyl)-1,1 a, 2, 12b-
tetrahydrocycl opropal d] i ndo

12, 1-a] 12] benzazepi ne-5-carb ) . IHNMR (300 MHz,
CD30D): S ppn10 21 (m @ 35 H, x5 - 1.26 (m 1.65

H 1.32 - 1.37 (m 1 / 2 H, 1.58 (in, |
H),1.69-174(m3H)y41,4 (Am4l—|) 2.00 -
2.16 (m 8 H, 2.63-(m | 2 b6(m5|—|)

3.63 (m 3H),381-395(m ,401(mIH)

4.16 (m | H, 4.23 - 4.38 (m H, 4.84 - 5,10 (m 1
%), 6.95 - 7.06 (in, | H, 7.12 - 7.22(m 1 H, 7.26 -
7.34 (m 8-tygiphexyl- Igglsapmpﬂgulfqnml) 1714 12begghydrp- lggnt(t}wxy-la-

% H%‘i-m%liﬁ/i‘-% ()-(ﬁazgjglfgfgﬂs)[3]1ul::]|)1%pt51g—&@nrb%%) Zy%ﬂp‘}gp[dﬁ‘ldolo[z 1-
. 0
‘1]|2]benz‘11epme-"i carboxamlde Thc product was purified by prep HPLC and

isolated as a beige solid in mono TFA salt form, LC/MS: Retention time: 1.855 min;

15 m/e 645 (MH"). The product was observed to exist as inter-converting rotamers by
HH NMR (400 MHz, CHLOROFORM-D) & ppm 1.11 - 1.62 (m, 11 H), 1.68 - 2.16
(m, J=74.53 Hz, 6 H), 2.42 - 2.82 (m, 7 H), 2,78 - 3.23 (m, 4 H), 3.38 - 3.68 (m, 4 H),
3.81-3.94(m, 3 H),3.95-4.16(m, 1 H),4.55-4.92(m,]1=9443 Hz, | H), 5.34 -
5.54 (m, 1 H), 6.87 - 7.04 (m, J=8.81, 2.27 Hz, 1 H), 7.04 - 7.19 (m, ]=2.27 Hz, 1 H),

200 7.20-7.33(m, 1 H), 7.50 - 7.67 (m, 1 H), 7.82 - 7.97 {m, ]=8.31 Hz, I H), 8.05 -
823 (m, 1 H).

25
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ON OOO// HNC /S, NNGCH CFi, 20 162 WO
2008/ 112473 PCT/ US2008/ 055893

woBngyahehexyl - N- (i sopropyl sul fonyl) -11- PCT/US2008/055893

net hoxy-1a-(((1R, 5S)-7-net hyl - 3-

oxa- 7, 9-di azabi cycl o( 3. 3. 1] non-9-yl ) carbonyl ) -1,
a,2,12b t et rahydr ocycl opropa] d] i ndol o

12, 1-a] ] 2] benzazepi ne- 5- car boxanm de. 1H NMR (300 MHz,
CD30D): S ppm0.19 (m 0.35 H, 1.28 (m 1.65 H), 1.31
- 1. 38 (th)-8keydjohexB-N-(I88-dimbt@s ulfamol)-H)12,211 25 #e tmh ydRo-11-

9 wbofd (e felfod seffafhoifs 2 % (0

H) , caBb@F1)eycBp@8p {(i_ﬁh(l(?l()ll%l)],—a]{ﬂl] ﬁkiluémpmex?s Hrpohndde, (g pRduct
;l? ’]_u?ﬁ_pﬁgﬁgébbsy(r}qrg) f)buﬂdnc} Hgﬁfgé as a [761%06':0 gnm T]Gr%@ﬁ%s%—% orm.

57. Q4C/8; Ritchiigh, tinfe: 9345 min; %4(:6 (I\IIHH)Th(ﬁ)t@(ﬁlct wz& 0];&901(@11‘[0

I H), LG MS: mz 675. 44,

pUrFYas IHEr-REeMer ineRp e e by ”éﬁi\@ 60@ Mﬂciéﬂf@&ﬁli O%MCD> 8
ycl ,ﬁ)h%yzl N‘n( irsabyy Yosuh kepy! 3 rih hanetnaxys ban({46LR. &S,
oxaé ?0 zéoy Ht’dzébﬂ@yécﬁ&ﬁémslllf]{hérﬁ-'?g-")ﬂ?)(é?aﬁ B4 -3.84 @, 2 H),
2b- 32925 %t@i P'?Mgr%@’ch@’@ 19%153']4'71&0'3 19 (A %66 T 2 10

]2, 1-a] enz zepi ne- 5- car boxam

IOCDsfo%b) Y (@ﬁ (9 (7. b4 3B)9 (.. 108), 72d! - wﬁx:.nsomzus?e 5,18 1 1),

15

20

25

H) g 27399%111 3, éﬁ%g?iﬁgo L), 1.37 - 1.49 (m 5 H),

1.57- 182(m3H) 1.94 -
2.13 (ill, 11) 2.61 (m 2 H, 2.85 (m 1 11), 2.89
- 3.03(m 3 H, 3.10 - 3.%@ 1 H),

\

o:m:o

E O
4
Ohe

8-cyclohexyl-N-( N,N-dimethylsulfamoyl)-1,1a,2,12b-tetrahydro-11-
methoxy-1a-(3-ethyl-3,6~-diazabicyclo[3.1.1]heptane-6-carbonyl)
cyclopropld]indolo{2,1-a}{2]benzazepine-5-carboxamide. The product was
purificd by prep HPLC and isolated as a beige solid in mono TFA salt form. LC/MS:
Retention time: 1.823 min; m/e 660 (MH"). The product was observed to exist as
inter-converting rotamers by 1H NMR (400 MHz, CHLOROFORM-D) & ppm 0.74 -
1.04 (m, J=19.89 Hz, 2 H), 1.09 - 1.60 {m, 6 H), 1.65 - 2.19 (m, 6 H), 2.61 - 3.22 (m,
141),3.25-3.75(m, 4 H), 3.82-3.95(m, 3 H), 3.94 - 4.28 (m, 1 H), 4.27 - 4.46 (m,
1 H),4.43-495(m, 1 H), 533-5.60(m, { H), 6.83-7.04 (m, 1 H), 7.05 - 7.18 (m,
J=2.52 Hz, 1 H), 718 - 7.35 (m, | H), 7.47 - 7.65 (m, | H), 7.81 - 7.96 {m, 1 H), 8.03
-8.21 (m, I H).
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3.61 (d, J=15.37 |-1z, | H, 3.67 - 3.82 (m 3 11),
3.83 - 3.91 (m 3 H, 3.96(m 1H, 204.15 (m 1 H,
2 H, 490 - 508 (m 11-1), 6.97 - -

et ”{23]’313 (d  J=2.56 Hz, 0.35 H). 7.17 (d, HebsBosssos

Hz 0.65 H), 7.26 - 7.33 (m 1 H, 7.53 - 7.60 (m |

H), 7.84 - 7.92 (m | H), 8.02 - 8.07 (s, | H. LCMs:

ink 689.49, Rf 1.788 min., 97.0 %opurity. 163 WO

2008/ 112473 PCT/ U82008/ 055893 0 O N H CY NN

N-(sec-b u tylsu Ifonyl)-8<CycPph exyl-1 1 -meth oxy-1

a-((7-methyl-3-ox a-7,9- dia 2

[ 3. 3. 1] non- 9- yI)carbonyA) o1, la, 2&42b 5

t et rahydrocycl opropal.d gl noI [2] benzazepi ne-5-c

ar boxami de. 11 -1 NMR (30D .. S ppm0.21 (m

0.20 H), 1.09 (m 3 H), 13( ~80°¥), 1.44 (m 7

H, 1.56 - 1.79 (m 5 H, 1.72 .12 (m 5 H), 2.65

(in, 111), 2.97 (m 5 H, 3. (d J=15.37 Hz, 1 H),

3.69 - 3.83 (m 3 H, 3.84 - 3.97 (m 41-1), 4.14 (m

2 |-|) A3 B(cyploexp)-N-(Bopropy ispfenyhy1,152,58- tetrphm@'o(],h- 1

(’“m%}éé (% Zth%'i' ,%E;laél}'éggo[a lﬁgeé)thL Afmoﬁyq% 02 ’

B 1;1yc@cmr011 d]_md_()lo[u_l@j]Wenrﬂepxr@@c%@qmﬂhdﬂ_ T‘h@pxoﬂuqﬁ was

(93E|I 81(1?/ &%]—}i@%kqlat aI]b:ICi\ch glan on:(_)rIgfj/:(r'}}llélfor%H NC/MS:
oyI Reﬂcwdxl(tﬁnd $EpPs opy vy 6ﬁﬁe¢Mﬂy|) H)J’),z @ductwésa)ba:bizcclyc bxgst as

1] non- 9- rbo -1 1- - , = .
E et F]é‘ﬂ;?aP‘ffé‘y@ly B%Pasbgfygﬁ &I&Ib}l (8569 ](/ltﬂ]%)%} ?’O?{%T'%’R:!\/%—%) & ppm 0.70 -
[ 2, 1()@](1512:1 HWIZI@ZQFH?M&- 5t H@flh@X@mz(iﬁm ki) NIVR - :(@O@q VHE 28 Hz,

CD3
@P?) 1003530%%111 4 H)}_gmzﬁ 13@@(1@#{ Ht 3@9 (315)54131 3Hy, 35% (G (o,
Hi iDHla B4 A1 (2 1|'fl)£ 5 14 7§ 56 13HH)6,872 7@@ ((nm 8636|‘D 5220, 1

H;I) (7304487 ]}(_(?ﬁm =32 Ha, 16}1) i i%s,q)q { 131) g4§4 7371951_:[1 {(Kngé Hz,
(ﬁ')l,H()ﬁrg.@f iH)m (nk 13939, 9.6 145 1 thkod - Hg (m21GH. (M 1 H),

&
(S)

_\l-bO?I\JI\)I@

15

&-cyclohexyl-N-(isopropylsulfonyl)-1,1a,2, 1 2b-tetrahydro- I 1 -methoxy-1a-
[(18,45)-5-1sobutyl-2,5-diazabicyclo[2.2.1]heptanc-2-
carbonytjeycloprop[d]indolo{2,1-a}[2]benzazepine-5-carboxamide. Step 1: To a

20 mixture of compound acid (50 mg, 0.091 mmol) and (15,45)-2-isobutyl-2,5-
diazabicyclo][2.2.1]heptane, 2TFA (52 mg, 0.136 mmel) in dichloromethane (1.5 ml)
was added TEA (0.127 ml, 0.908 mmol) and HBTU (48 mg, 0.127 mmeol). The
mixture was stirred at room temperature for 2 h. Diluted with McO#H (1 ml), removed
the solvents, the residue was dissolved in MeOH, filtered and purified by prep-HPLC

25  and isolated as TFA salts to afford the products {0.0094 g, 26%) and (0.0099 g,
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711-720(mIH), 7.26 - 7.35 (in, 1 H), 750-
7.63 (m | H, 7.88 (m | H, 8.00 - 8.09 (m |

z 717.52, Rf 1.762 mn., 97. 8@6pun
W‘%ﬁ@%ﬂ%m PCT/ US2008/ 055893 CH, N CH, 5’?@”‘%2%@%)3
is_ N CH NLI~ 8-Cycloh exyl-N(d |nethylsu I fa

moyl )-1 a-((3,7-d i methyl-3,7,9-
triazabicycl o[ 3. 3. 1]
non- 9-yl ) carbonyl ) - 11- met hoxy- 1, 1a, 2, 12b 5

tetzshy ymfggcy@tomgp@&ﬁﬂmndﬁlfo[& Mfﬂ]a/z (M+H) 687; observed to
12] benzazepi ne- 5- car boxam de. CD3

VHz,
S p%t@x T emvcglng@otg_@?:s 14l WR (4@ I‘gng(@ﬁ]LQR@ﬁ()ﬁM P, p)pgl
I(_i')“(ac)a”f%ﬁ ), 135@(}(}@1;11)15'7')1(11]13%} (zms 1211"131 s?é% (&Pﬂ o 3.14

o 510 Om (X a3 69 (3 B 5-Q 1 . 1) 1.1 364 g v, 520 01 11,
5[:; d, Mﬁ* 1§f?n£‘) g%ﬁﬂ?}; &t §5a744 %62?]/%701 ] i_‘f‘gl'i')d(.ﬁ]‘k.()(ﬁﬁ,;‘?.zxj(l H,

5 08), (id%,2(1®1 51:15 7300 (MH, d;msre)l n,ﬁ QS ( 17 bOE. )($q001jkl el LC-

7 6@% 1ctcnt{fm nc :} I%(gbl\ﬁ 111/72(%4 ﬁ){) 6 8? @ég\/c%m%%fskds r{ntcr coln (51 ting

LC/N&ncﬂdL@ﬁBBl\/BO RE 1. 813 mn., 98.3 %purity. O,\
CH a4. ,NN-~JI 00O0HZC N's NN 15 1
a-((3-Acety 1-7-meth y1-3,7,9-triazabicyclo 13.3.1 ]
non-9-yl)ca rbonyl)- 8- o
cycl ohexyl - N-(di i net hyl sul f ai noyl ) - fT9#et hoxy-1, 1 a, 2, 1
2b- tetrahydrocycl opropal d] i ndol @ \QQA]
-[2]benzazepine-5-carboxan1§e. I

-z

10

8-Cyclohexyl-11-methoxy-1a-(({(1R,58)-7-methyl-3-0xa-7,9-

diazabicyclof3.3.1]non-9-yl)earbonyh-N-((3,3,3-trifluoropropyl)sulfonyl)-
1,1a,2,12b-tetrahydrocyclopropald]indolo[2,1-a][2]benzazepine-S-carboxamide.

15 THNMR (300 MHz, CD30D): 8§ ppm .20 (m, 0.35 H), 1.21 {m, 1 H), 1.35 (m, 1.05
), 1.45 (m, 2H), 1.58 (m, 2 H), 1.79 (m, 2 H), 1.91 - 2.07 (m, 4 H), 2.62 {m, 1 H),
2,74 -290(m, 4 H), 290 - 3.06 (m, 3 H), 3.34 (m, 1 1), 3.62 (4, ]=15.37 Hz, 2 1),
3.72 (m, 1 H),3.80 - 3.93 (m, 6 H), 4.00 (m, 2 H), 4.15 (d, I=15.00 Hz, 1 H), 4.38
(m, 2 H),4.90-509 (m, 1 H), 702 (m, 1 H), 7.12 - 7.20 (m, 1 HY, 7.27 - 7.33 (m, |

200 H),7.53-7.63 (m, 1 H), 7.89 (m, 1 H), 8.04 - 8.11 (m, 1 H). LC/MS: nv/z 729.42, Rf
1.793 min., 95.7 % purity.
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(300 I\/Hz. CD3OD): S ppm O. 51(m 0.20 H),
4.80 H), 198(m 2 H, 2.12 20 (m 2 H. 2.41 (m 7
| H, 3.19 2 H, 3.56 - 3. ]
W‘ﬁqoi‘”?zég& _ 4. 10 (m 2 H)(,m4. 12)- 4.29 (m 4 ’8%223*8935”893

(m 2H), 540 (m 1 H), 7.35 (m 1 1-1), 7.47 165 WD

I
2008/ 112473 PCT/ US2008/ 055893 - 7.53 (m I H, 7.60 -
7.67 (m | H), 7.85 (ni, | , 8.16 - 8.25 (m 1 H),
8.36 (s, 1 . LO ME: n12 71747 Rf 1.710 min., 97.1
Y% purity. NCH O N/ HCNlSIN CH, / OCH S
8- Cycl ohexyl - N- (di et I oyI) 11-met h oxy-|
a-((3-methyl-3,7, 9- trlaa i;sz

[3.3.1] non-9- yI)carbonyI) 1a 2,
t et rahydrocycl opropa[ @] i iy
benzazepi ne-5-car btmaﬁ}
S ppm 0.20 (m 0.20 [Hy," 1.

(in, 2 H, 10 1.55 (m 3 H)
2,

1H, 1.8 (m 1

11) 1.86 (m 2 H 2.08 (m 36 (m 1 11), 2.48

(m 1H, 2.62 (m 2 H)), 6 H, 3.00 (m 3 H),
3.16 (m 1 H), 3.45 (m 2 H 3.66 (m 4 H), 3.85 -
3.96(m 3H), 418(m | H, 4.34 (m | H, 4.46 (m

) g iy Poffigdin
’ 7 32 olgr%[ilg‘md biozzl 9] gg{fafepﬁ?e L5- faré‘?xamﬂ% c(yéfbfhixyl .
H) [(auﬁ)ﬁhyiaﬁnfﬂsuémllyll -1 ff,2, 120/ &S h yidi - 1 B?iﬁillﬁﬁf(y-lﬁf{{% 772
RI] N(lg\;p)silmethyjf) ox(PLIIB (hz}lfablcycl(ﬁgl% 1]110|1N7—yl cargonylrl was pr Cpléll ‘ed
8- Cyicinahexonp iy et dve tieyrhsaié sy d)o-behzyiet-baxys-l a- ((7-m
ethJ--.oxla- ) 7,9-diazag, . . )
bi Cé@?‘ cyclal 33 Hgpnage Y‘gegﬁl%ﬁiﬁw3§1T’liléfj’@lllf%-C1csc"lbed above.
Purification by Shimadzu-V?P preparative reverse phase HPLC using the separation
method: Solvent A = 10% MeOH-90% H,0-0.1% TFA, Solvent B = 90%
10 McOH-10%H,0-0.1% TFA, Start %B = 30, Final %B = 100, Gradient time =
10min, Flow Rate = 30m/min, Column: Xterra Prep MS C18 5u 30x50mm, Fraction
Collection: 8.31 — 8.91 min. (UV detection at 220 nm); LC/MS were performed by

6
8

using Shimadzu-VP instrument with UV detection at 220 nm and Waters Micromass.
HPLC method: Solvent A = 10% MeOH-90% H,0-0.1% TFA, Solvent B = 90%

15 MeOH-10%H,0-0.1% TFA, Start %B = 0, Final %B = 100, Gradient time = 2 min,
Flow Rate = 5 ml/min, Column: Xterra MS C18 §7 3.0 x 50mm; (ES+) m/z (M+H)"
= 75291, HPLC R, = 1.752 min. HPLC method: Solvent A = 5% MeCN-95%
H,0-10 mM NH40Ac, Solvent B = 95% McCN=5%H,0-10 mM NH4OAc, Start
%B = 0, Final %B = 100, Gradient time = 2 min, Flow Rate = 5 ml/min, Cohumn;

20  Phenomenex Lina C18 Sum 3.0 x 50mm; (ES+) m/z (M+H)" = 752.48, HPLC R, =
1.633 min.
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tetrahydrocycl opropa[ d]i ndol o
[2, 1-a] [ 2] benzazepi ne-5- car boxam de. H NVR (300 MHz,
w7 ppm 0.22 (m 0.20 H), 1.30 - 1.38 (m. o

W(’Eﬁ%ﬂ’ (m 2 H, 166 WO 2008/ 112473 YOrkafiosseos

PCT/ US2008/ 055893 1.56 (m 2 H), 1.70 (m | H), 1.80

(m 2H, 2202 (m 4H, 2.66 (m | H, 2.86 (m 2

H), 2. 92-3. 07

(m9H), 3. 66(m 311), 3. 81-3.94(m 411),4.02(m 2H), 4. 17(m

1H, 436 (m 2H, 510 (m 1 H),

7.13 - 7.22 (m 1 H, 7.32 (m |

7.86 - 7.95 (m | H, 8.01 - 8.1 :

676.40, Rf 5 1.703 nin., 98.2 @6p4 ity. O HCO ON

Il I ' 0 NOOI OSINoNPOjCHI

]a- ((7-Acetyl - 3- oxa= 91T Haz

] non-9-yl)carbonyl)-8- 10

cycl ohexyl - N- (di net hyl sul f anoyl

- tetrahyt hrocycl opropa[ d]i ndolio[ 2, 1- a]

] 2] benzazepi ne- 5- car boxam de. 1 NVR (500 M z,

CD3CD): S ppm 0.17 (in, 0.25 H), 1.12 (m 0.75 H),

1.33 (in,,.2.1-1), 1.51 (m 3 1-1), 1.70.(m _1 11),

180 (mParighiegiggnithosy (iR S meybE 03965 (| n,

1 HjiazabZy88[3(IM ndn-byi)cAb3 ey 13- QZ,Z(tHﬂum@;e DsudfohPnL i N,

I F%i 3.%4 L?\}l FD}OS.Gsﬂigaéﬁl , 3.75“%3 (n1§R H,.

53_ 8 ft,m%ste 1’1yq;r_oigit(|}fpngid 1’(1014_[22]621]@}}pexy_f,aqz.g)p’me4$~17ng()mm1de.

111y N : - m

H) | Dl{?.}qﬁ/]f@@ogmz%é(c r%)X op )EB ‘999.6‘%(@” d;l‘.)ssﬂé(l%@ O Zﬁ?’%%‘%f 4

7. 5. @), hAALR Hi7 188 (m, Z601), (L7 (in, Hy1), 18120404801 2 H)s2.63

By zlrﬁ{ %&Nnﬂzzl@?%o%m R 2,938 (0 Pry 8 b1, 385 -

purity.
3.98 (m, 6 H), 4.16 (m, 1 H), 4.27 - 4.42 (m, 2 H), 4.67 (m, 2 H), 5.08 (d, }=15.00

10 Hz, 1 H), 698 -7.06(m, 1 H), 7.13 - 7.21 (m, | H), 7.27 - 7.35 (m, 1 H), 7.53 - 7.64
(m, 1 H), 7.90 (m, 1 H), 8.064 - 8.13 (m, 1 H). LC/MS: m/z 71541, Rf 1.783 min.,

AY
-netﬁ%xy-l,la,Z,le

98.0 % purity,
K‘\o“‘ _CH,
) N\»
o P 9 <
S\N N
v
CH,
15 8-Cyclohexyl-N-(cyclohexylsulfonyl)-11-methoxy-1a-(({1R,55)-7-methyl-

3-0xa-7,9-diazabicyclo}3.3.1]nen-9-yl)carbonyl)-1,14,2,12b-
tetrahydrocyclopropaldjindolo {2,1-a}|2]benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30DY): 8 ppm 0.24 (m, 0.35 1), 1.31 - 1.52 (m, 7.65 H), 1.59 - 1.74
{m, 4 H), 1.80 (m, 3 H), 1.95 (m, 4 H), 2.11 (m, 2 H), 2.21 (m, 2 H), 2.68 (m, 2 H),
20 289 (m, 2 H),2.97 (m, 2H),3.64 -3.79 (m, 4 H), 3.83 - 3.98 (m, 4 H), 4.10 (m, 3
H), 4.41 (m, 2 H), 5.12 (d, J=15.37 Hz, 1 H), 7.05 (m,1 H), 7.16 - 7.25 (m, 1 M), 7.34
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NN IH OOM / HNC OSN N CHI 20 167 WD 2008/ 112473
PCT/ US2008/ 055893 1la- ((3-Benzyl -7-nethyl -3,7,9-t
' cl o[ 3. 3. 11non- 9- yI)carbonyI) 8 TIUS 558

““%%@ﬁ@ﬁ%§§| N-((1imethylsul fanoyl) - PCTUS2008/033893

-net hoxy-1, Il a, 2, 12b-

tetrahydrocyclopropa[dlindolo[2,1-a]

[ 2] benzazepi ne- 5- car boxam de. 1H NVMR (300 MHz,

CD3CD): S ppm 0.20 (m 0.20 H), 1.32 (m 2.80 H), 1.43

(i | {m, 14HHY,565759 T( hi),Z.9)(m, 2 H018.¢4n 8.5 t),,! 12). 5O/MS:2m72

(|n 2.87 (m 1 H), 2.90 - 3.05

7%352in2“§%§‘£“1%@721 %)”“‘ys 50 (m 4 H, 3.75 (m 1

FD, 3.84 - 393 (m 3 11), 4.15 (m 1 H), 4.38 (m 1

), 456 (m 1 H, 508 (d, J=15.00 Hz, | H), 6.97 -

7.04 (in, I H), 7.07-7.17(in, | H%528- 7.42 (m 6

H, 7.53 - 7.61 (m 1 H), 7.85-7.9 % 1 H, 7.99 -

8.13 (m | H. LUMS: mz 765.45 .840 mn., 99.7

%purity. 10 HC ~ O 0 K C // \N N CH,
8- Cycl ohexyl - N—((Ilnethylw h- 1

a- ((7-isopropyl - 7,'9- 3.3.1]
non- 9- yI)carbonyI) - met hox oH, 15

tetralrydrocyclopropa[d]|ndolo[A
benzazepi ne- 5-carboxam de. |H N (500 MHz, CD3OD): S
ppn10.24 (m 0.25 H, 1.23 (m 075 H), 1.36 (m 2

Li), .38(m | H), 1 49 (w1 6|$ 1. 61 (in 1|ﬁ,

1.70 (n1 | H, 1.84 (m 2 H), 96 (m

2 64 - 28- ¢1clehquI~wavc1@esgflwﬁonyl)F-I) meﬁl@s-lﬂ(glﬁéﬁl th%h}""

H) ., 33x29 ol dhzabidfho(3.3.1non-9-ylcarbonyl)-1,1a,2,12b-
tetrahydrocyclopropajd]indolo [2,1-a}{2]benzazepine-5-carboxamide. I|H NMR
(300 MHz, CD30DY: 8 ppm 0.21 (m, 0.35 H), 1.15 - 1.26 (m, 1.65 H)} 1.32 - 1.37 (m,
10 1H), L4l (m, 2H), 1.58 (m, 1 H), 1.69 - 1.74 (m, 3 H}, 1.76 - 1.86 (m, 4 H), 2.00 -
2.16 (m, 8 H), 2.63 (m, 1 H), 2.86 - 3.06 (m, 5 H), 3.63 (m, 3 H), 3.81 -3.95(m, 5
H), 4.01 (m, 1 H), 4.16 (m, 1 H), 4.23 - 4.38 (m, 3 H), 4.84 - 5,10 (m, 1 H), 6.95 -
7.06 (m, 1 H), 7.12-7.22(m, 1 H), 7.26 - 7.34 (m, 1 H), 7.52 - 7.62 (m, 1 H), 7.83 -
7.93 (m, 1 H), 8.01 - 8.09 (m, 1 H). LC/MS: m/z 701.49, Rf 1.778 min., 97.0 %

15 purity.
CH
0
i
O N\»
o <
O //G
H:,C S\N M
Q
CH3 O / O \CH3
20
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3.29 (m 21-1), 3.37 (m 1 H), 3.41 (m 1 H), 3.50
(in, 1 H, 3.69 (m | H, 3.92 (m 4 20 H, 4.00 (m 2

(m I H, 443 (m | H, 514 (m | (

WO%{”"I” , 7.16 - 7.24 (m 1 11), 7.35 (m 1 h@”‘?z'%‘%%“m

7.64 (m | H, 7.93(m 1 H), 8.05- 8.12 (m 1 .

LOMS: mz 704.40, Rf 1.755 mn., 99.2 %opurity. 168

WD 2008/ 112473 PCT/ US2008/ 055893 On | LC~- NOO |If

HCN IANNCH \ /-\ OCH'

8- c%/g I omeciyyioré\igi i @i)hﬁiyﬁdiiﬁ@ﬂpﬁ “hrediox i N8 QO ¥ S)-7-methyl-3-

r‘r‘e - -

b| c%r‘fo? éﬂsﬂbm%%* ’r 1910)1c9a¥'kfahtmﬂyi>rl pe2, Bibiop 5

t ett@ﬁamrr@@,m )9% I\z;g@]ﬁlcﬂ;]d nciozL]pi]ﬁﬁ.&aae}]hl%léo@m&zmumﬂam

ar boxani de. MHz p

0 2(50@-[)41-141( QQOPME} [)_[}11‘7(51?—5111 013543, ( AP (. H)3 1%1 178 - 1@3m(m3! H),

%& 42(@ 6é1);:3 57 fin! 115’?1578%18“3 1 21911 '%oqz(ggggﬂ)“i 64 (.

HB 288 (n(m’q H3R ZI-E'I)‘) 3432](81 i), ?464-1)11), 44153.8¢ AP.92 (k)7 HB 400 (m,

(d 21§y]4§72;~n zlil) }fz«s 53}91(’111 ?_}8 é&%d"z 0?(%1413)77315% 2?%:? Lbl)

m? 32 H).36 (7,811 7.37 88.64 fm, LHK)7,907.798 (B, 061),(495 18, H) (m, 1 H).

'\@MSllmf’lzl?é?ﬂ?'%f1@23&116]0977%:41)\] 9815 % purity. N p

MB Cycl ohexyl - N- (di ntt hyl sul f anoyl ) -1 1- met hoxy- | a- ( 3- ox
a-7,9- diazabicyclol 3. 3. 1] _GH,
non-7-ylcarbnryl)-1,1a, 2, 12b- FQEN

fe) N\»
CH30 0 o]

OO
)

8-C yclohexyl-N-(isobutylsulfonyl}-11-methoxy-1a-(((1R,58)-7-meth yl-3-
oxa-7,9-diazabicyclo{3.3.1]non-9-yl)carbonyl)-1,1a,2,12h-

U]

15 tetrahydrocyclopropald]indolo |2,1-a]|2}benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30DY: 0.19 (m, 0.35), 1.07 (td, }=7.50, 2.56 Hz, 3 M), 1.23 - 1.37 (m,
2,65 H), 1.37-1.49 (m, 5H), 1.57-1.68 (m, 2 H), 1.70 - 1.82 (m, 3 H), 1.94 - 2.13
{m, 6 H), 2.61 {m, 2 H}, 2.85 (m, 1 H), 2.89 - 3,03 (m, 3 H), 3.10- 3.24 (m, 1 H),
3.61(d, }=1537 Hz, 1 H), 3.67 -3.82 (m, 3 H),3.83-3.91 (m, 3 H), 3.96 (m, 1 1),

20 4.45(m, 1 H),4.37 (m, 2 H),4.90 - 508 (m, 1 H}), 6.97 - 7.04 {m, 1 H), 7.13 (d,
J=2.56 Hz, 0.35 H), 7.17 (d, J=2.56 Hz, 0.65 H), 7.26 - 7.33 (m, 1 H), 7.53 - 7.60 (i,
1 H), 7.84 - 7.92 (m, 1 H), 8.02 - 8.07 (¢, 1 H). LC/MS: nv/z 689.49, Rf 1.788 min,,
97.0 % purity.
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t et rahydr ocycl opropal d] i ndol o[ 2, 1- a] 121 benzazepi ne-5-c¢
arboxamde. IH NVR (300 MHz, CD3CD): S ppm0.25 (m

1.08 132(m18011)144(m .
W(??%g/l}g?-ﬁ'ﬁ 1.99 (m 4 H) 2 57 (m | ]2(%17152((}08/055893

11-1), 2. 90 - 302 (m 7 H, 3.62 20 (m 3 H, 3.85 -
399 (m 3 H, 400 - 4.15(m 4 H, 457 (m 2 H),
5.00 (d, J=15.37 Hz, I H, 7.00 (dd, J=8.60, 2.38
1z, 1 H, 7.17 (d, J=2.38 Hz, | H), 7.24 - 7.34 (m 1
169 WD 2008/ 112473 PCT/ US2008/ 055893 H), 7.50 - 7.61
(m | H, 7.82 - 8.06 (m 2 H. LONEBvz 662.46, Kf
1.760 min., 98.2 %urity. C 1Ch N N ht,C~~~N\ N
G1/ CH, 51
a-((S-BenzyI-7-nethy|-35¥£9
] non-9-yl ) carbonyl ) - Ne ' o
sul fonyl ) - 8- cycl ohexyl - I4- e ‘ &y, 2, 12b-
tetrahydrocyclopropa]d]|ndolo[2 ! a]121benzazep|ne 5-c
ar boxam de. I H NVR (300 MHz, 3 S ppm 0. 20 (in,
0.20 H), 1 06 - 1.14 (m 3 FD - 1.36 (n1 10 2.80
H, 1.42 Fp 4 11) 98 - ( 6
H, 2. 62N((§(ﬁ: bu-Lty pﬂlfo:xgl)%cyg]ﬁllewl 1 nctlg)xifs] a((l(ﬂ mfti -3-0xa-7,9-
3. 5%115(/%1@?&6"?3,3 ﬁn@:&Q(ﬂﬂca%oﬁ@-al 13, zﬁ@n(m 2 |'|), 3. 87
in, 4 H, (m Iq I H), 4.55 ( I
tgr@(y(l(qﬁyc@pq.qpa[d@lngqio 2 17‘3]@@ b(Lmaanp.s -5- c:,n @pm:dpnlll-y NMR
(m doo’ggmzhgﬁom épgé o(ﬂ](nﬁo'z'bﬂ 0 @9(11( mzl)21 ) ) o 7. %)R? 44
1 89171 TrHR.1,5605. 78 (%,plh}r)l W/Z 152 On SHER65 (IN, NH)@‘O(@ 5 H),
3.63 (d,]J=1537Hz, 1 1), 3.69 - 3.83 (im, 3 H), 3.84 - 3.97 (m, 4 H), 4.14 (m, 2 H),
439 (m, 2 H), 5.07 (m, 1 H), 6.98 -7.06 (m, 1 H), 7.14-7.21 (m, 1 H), 7.28 - 7.34
10 (m, 1 H),7.53-7.63 (m, 1 H), 7.85 - 7.93 (m, 1 H), 8.02 - .11 (m, 1 H). LC/MS:
m/z 689.46, Rf 1.797 min., 96.0 % purity.

Otrlaré‘wcyclols 3.1

CH
=N s

MO ,S.\

o)
0

15 8-Cyclohexyl-N-(dimethylsulfamoyl)-1a-((3-isopropyl-7-methyl-3,7,9-
triazabicyclo [3.3.1]{non-9-yhcarbonyl)-11-methoxy-1,14,2,12b-
tetrahydrocycloproepaldjindole [2,1-a}[2|benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30D): 6 ppm 0.19 (m, 0.35 H), 1.12 (m, 3.65 1), 1.20 - 1.35(m, 4
H), 1.39 (m, 2 H), 1.45 - 1.58 (m, 2 H), 1.64 (m, 2 H), 1.78 (m, 3 ), 2.00 (m, 6 H),

20 2.61(m, 3 H),2.74 - 2.90 (m, 2 H), 2.90 - 3.05 (m, 6 H), 3.48 (m, 1 [), 3.61 (m, 2
H)Y, 3.84-3.91 (m, 4 H), 415 (m, 1 H), 4.45 (m, 1 H), 5.07 (m, 1 H), 7.01 (m, I H),
FA1-720(m, 1 M), 7.26-7.35(m, 1 1), 7.50-7.63 (m, | H), 7.88 (m, 1 H), 8.00 -
€.09 (m, 1 HY, LC/MS: m/z 717.52, Rf 1.762 min., 97.8% purity.

164



- /j hlaGlj SINNO/ / - Y, CH 20 170 WO
2008/ 112473 PCT/ US2008/ 055893 1

woazoﬁzgﬁzf‘%ety' 7-nethyl -3, 7, 9-triazabicycl o [ 33, bhoddnsssos

Iy ca rbonyl)-8

cycl ohexyl N- (diinet hyl sul fanoyl )-11-inet hoxy-I I
a, 2, 12b- tetrahydrocycl opropal d]indol 012, 1-a]
[ 2] benzazepi ne-5-carboxam (le. I I I NVR (300 MHz,
CD3CD): S ppm0.20 (m 0.35 H), 1.01 - 1.30 (m 0.65
H, 1.38 (m 55 H), 1.79 (m 3H)°”1§3- 2.21 (m 13
13), 2.62 (m | H), 2.82 (m 2 H) N99(s 6 H),
3.56 (m 1 H), 3.90 (m 3 14), 4. .18 (m 3 H),
4.53 (m 1 H), 4.63 (in, | I-I)°.99 (m I H, 6.95
- 7.01 (m 1H, 7.19, (ml 11), 31(m 1 H, 7.50 -
7.60 (m 1 H), 78*@\(/mw -807(m||—|).
LG/ MS: mlz 717.92, Rfél. 76 \Q/,q Purity. 10
CH NN CNDN OO O /O HC N: \'0 CH CHI
8- Cycl ohexyl - N- (di net hyl sul f anoy|
a-((7,9-(linmethyl-3,7,9- triazabicycl o[ 3. 3. 1]

et anydr o mReY R Nodn 48 S cibis .-

benzrmzapiyrd|53.¢ hrbodk-ghtadbon il 1-MvRox§-30@,2M2b; CD30D) :

SS pt@? Fv(%%cy(tmi}r%??(?umoio[%l f[fim.}ggnﬁq?nez f_zbri!imfngge ]IHAIQXI R

H) (380 ¥z OD30DH)S pph @34 (110,20 1), 1.22 - 638 () 2.90 H), 1.45 (m, 4 H),
1.50 (m, 1 M), 1.83 (m, 2 H), 2.04 (m, 4 H), 2.65 (m, | H),2.82-2.91 (m, 1 H), 2.93
-3.05(m, 9 H),3.17 {m, 3 H), 3.49 (m, 1 H), 3.64 (m, 2 H), 3.78 (i, 1 H), 3.86 -
3.95(m, 4 H),4.03 (m, I H), 4.18 (m, 1 F1), 437 (m, 1 H), 4.51 (m, 1 H), 5.08 (d,

10 J=1537Hz, 1 ), 6,99 -7.07 (m, | H), 7.13 - 7.22 (m, 1 H), 7.29 - 7.37 {m, I H),

751 -7.63 (m, | H),7.89 (m, 1 H), 7.99 - 8.10 (m, 1 H). LC/MS: nv/z 689.50, RY
1.813 min., 98.3 % purity.

O, CH

M Cr,
o, N
<

o]
0, !}J

HO oS
» \N/ \N
| Q
CH, 5

N
7
CH,
Ta-((3-Acetyl-7-methyl-3,7,9-triazabicyclo}3.3.1]non-9-yl)carbonyl)-8-
cyclohexyl-N-(dimethylsulfamoyD-11-methoxy-1,1a,2,12b-~
tetrahydrocyclopropaldlindole|2,1-a] [2]benzazepine-5S-carboxamide. 1H NMR
(300 MHz, CD30D): 6 ppm 0.51 (m, 0.20 H}, 1.68 {m, 4.80 H), 1.98 (m, 2 H), 2.12

200 (m,2H),2.41 (m,7H), 298 (m, 1 H),3.19 (m, 2 H),3.56-3.65 (m, 13 H), 3.94 -
410 (m, 2 H), 4.14 - 4.29 (m, 4 H), 4.95 (m, 2 H), 5.40 (m, | 1), 7.35 (m, 1 H), 7.47
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W, 2.75 (m1H), 28(m2H) 2.93-3.07
(m8H),3.12-3.22(m 2H). 3. 42(m 2 H), 3.51 - 3.66 (m
8 (m 3 H, 413 (m 3 H, 4.27 (m gt y
W(%.”g%“{ﬁ"?l 20 H), 500 (m | H, 697 - 7.04 %Cmb%?w%’?””:‘
714 - 7.20 (m 1 1-1), 7.31 (m | H, 7.49 - 7.61 (m
| 'H, 7.81 - 7.92 (m 1.65 H), 8.06 (m 0.35 H).
LC/MS: mz 689.86, Rf 1.785 min., 96.2 %opurity. 171
WD 2008/ 112473 PCT/ US2008/ 055893 i RNI® N OO O O
S~ N7.5HOLE- NHN7@H -/7.67 (M, DIKTH’%(m 1 H), 8.16-825(m, 1 H), 836, |

8 Cylﬁolzé}sff&ylln/ze}l;fgy’]l%ldh ey yé? P/ Ijuntt ri azabicycl o[ 3.3

yI )car bonyl ) - N- (di met hyl sul f anoyl ) - 11- net hoxy- 1, 1a, 2, 1
2b- 5 N

t et rahydr ocycl opropa] d] i ndol of 2, 1- r\2] benzazepi ne-5-c¢
ar boxam de. | HNVR (500 MHz, CD3QOD): ppm 0.22 (m 0.25
H, 0090 (m 1 H, 1.19 - 1. ™ 1.75 H), 1.38 -
1.46 (m 3 14), 1.76 (M O3>H) b (m 2 H, 2.00 (m
2 H, 2.07 (in, 2 Hue 2 54 ), 2.86 (m | H),
2.99 (m 9 H), 316(%f A3 1 H), 3.47 (m
3 H, 3.84 - 3.91 (m 4 H, 7. 4.09%(in, 2 H),
4.75 (m | H), 4.99 (d, J=15.26 , I 10 H), 6.94 -
7.02 (m | H, 7.08 - 7.17 (in, H, 7.27 - 7.56 (m
41 H, 7270 (m 1 H), 7.86- 8.07(m, 2 H. LCOM: niz

842. 66, thCyglbl?el)gfl—Rli-(ﬂin’)etg%élgf aor/ﬁ &‘lﬁff lt-%éthlt\alxy- Il\la-&gllmﬁt%]'3s7v9'

triazabicyclo [3.3.1]non-9-yl)carbonyl)-1,12a,2,12b-

tetrahydrocyclopropaid]indolo[2,1-a][2] benzazepine-5-carboxamide. 1H NMR

(300 MHz, CD30D): 8 ppm 0.20 (m, 0.20 H), 1.24 - 1.36 (m, 1.80 H), 1.45 (m, 2 H},
10 1.55(m, 3 H), 1.64 {m, I H), 1.80 (m, 1 1) 1.86 (m, 2 H) 2.08 (m, 6 H), 2.36 (m, |

H), 2.48 (im, | H), 2.62 (m, 2 H), 2.86 (m, | H), 3.00 (m, 3 H), 3.16 (m, 1 H}, 3.45

(m, 2 H) 3.66 (m, 4 1), 3.85-3.96 (m, 3 H), 4.18 (m, | H), 4.34 (m, 1 H}, 4.46 (m, |

H), 5.05 (m, 1 1), 7.01 (m, 1 H), 7.13 - 7.20 (m, 1 H), 7.32 (m, 1 H), 7.52 - 7.61 (in,

1 Hj, 7.89 (m, 1 H), 8.00 - 8.07 (m, 1 H). LC/MS: m/z 675.37, Rf 1.772 min,, 95.3
15 % purity.

H
iC\;I\J N N
CH, /

CH

8-Cyclohexyl-N-(dimethylsulfamoyi)-11-methoxy-1a-((7-methyl-3-o0xa-
20 7,9-diaza bicyclo|3.3.1}n0n-9-yl)carbonyl)-1,1a,2,12b-
tetrahydrocyelopropajd]indolo [2,1-a}f2]benzazepine-5-carboxamide. 1H NMR

(300 MHz, CD30D): 6 ppm 0.22 (m, 0.20 H), 1.30 - 1.38 (m, 1.80 H), 1.44 (m, 2 H),
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OONO O ~NCH Ii,CN CH 15
8- Cycl ohexyl N-(dinmetlt ylsu
I'l-inethoxy-1la-((7-methyl-3,7,9-

Wdt{oﬁég{z)lafn cycl o [3.3.1]non-3-yl)carbonyl)-1,la

t et rahydrocycl opropa] d]i ndol o[ 2,1-a][ 2]

benzazepi ne- 5- car boxam de. 1H NI\/R (500 MHz, CD3OD): S

ppm0.23 (m 0.30 H), 1.07 -1.29 (in, 0.70 H, 1.36 -

1.45 (m 5 H, .60 (m I H, 1.73 - 1.82 (m 2 H),

1 9056 (n2.207), ( rm(sﬁ H)), 12014, 1 Ay, 2102, 4 21386200, (1HY, 2.86 (m, 2

1523338 0 oA lagtat s k5 P8 S sty T8l ™. 407

PCT}’ %ZQ@&[}@@@@%IO (lm h")l) 73027(111 1 !3} 893 (M2 ka) LI) 3 ?§4m‘ 1 H),
1 17]:?(((112& ig@H% ﬁ{) 916_6;11 ]6}313§ O] -ﬁ lcl)im( Er{nx |I C‘}L’S\_/P@ 71'1/1@76 ﬁon]zf

57 2107(ﬁr§h1n| 9km%gmﬁ§ 7.32 (m 1 H, 7.50- 7.60 (in,
1H), 85 . (m 2 H. LOUMS: mz 675.61, Rf
1.783 mn 98.7 %purit
in the procedures and exa
anal yzed by using the fgt
not ed: Anal ysis Conditionsg
3.0 x 50mm S] 0; Mobi | @, Phas :
met hanol - wat er; (B) 9h A0j met hapol
0. 199FA;, G adi ent Fiangge N0
2 mn; Flow Rate: 4 nlL/ m n;%Aha]
Detection Detector 1: UV at 22 nm Detector 2: I\/S
(ESI+). NNO / OOO11 OH
8- cycl ohexyl - N- ((tetrahy(irofurar
-1, 1a, 2, 12b-
la-((7-Acetyl-3-0xa-7,9-diazabicyclo|3.3.1]non-9-yl)carbonyl)-8-

PET/}?%OOS/OSSS93

5 All conpounds descri bed
|l es that foll ow were

nng LC/ M5 met hod unti |
nn PHENOVENNEX- LUNA

vvater, Buf f er:
G adi ent Ti me:

-2-yl ) met hyl sul fonyl)

10 cyclohexyl-N-(dimethyisulfamoyl)-11-methoxy-1,1a,2,12b-
tetrahydrocycloprepaldlindolo]2,1-a] [2]benzazepine-5-carboxamide. [|H NMR
(500 MHz, CD30D): & ppm 0.17 (m, 0.25 H), 1.12 (m, 0.75 H), 1.33 (m, 2 H}, 1.5]
{m,3 H), 1.70 (m, 1 H), 1.80 (m, 2 H), 2.00 - 2.15 (m, 7 H), 2.55 - 2.65 (m, 1 H),
285 (m, 1 H),2.94-3.02 (m, 6 H), 3.16 (m, 1 H), 3.34 (m, 1 H),3.63 (m, 1 H), 3.75

15 (m, 1 H),3.83(m,3H), 4.12 (m, 3 H), 426 (m, | H), 4.78 (m, | 1), 4.90 (m, 1 H},
506 (m, 1 H), 6.96-7.03(m, 1 H),7.11 -7.20(m, 1 H), 7.26 - 7.34 (m, 1 H), 7.51 -
7.57(m, 1 H), 7.84 - 7.91 (m, 1 H), 8.04 - 8.12 (s, | H). LC/MS: m/z 70434, Rf
1,938 min., 98.1 % purity.

20
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tetrahydro- 1l - net hoxy- 1

a- (3-net hyl - 3, 6-di azabi cycl o[ 3. 1. 1] hept ane- 6- car bonyl )
] dl i ndol 0] 2, 1- a] ] 2] benzazepi ne- 5- car <

W‘%’%@m?{i‘gﬁct was purified by prep HPLC and |so ?&39@0“393

a m'xture of diastereoners in nono TFA salt form

LCOMS: Retention tinme: 1.832 min; me 687 (M-1"). The

product was observed 20 to exist as inter-converting

retainers by IH NWR (400 MHz, CHLOROFORM D) S ppm

1. 07- 1. 58-((FBehdyl-7dm6thyl-3,2,9 % Biafabicy cB{313. Lhpn-2-ylitarbdn A]-8-

(m8H),.2. 58- .882m2 % 89 - 3.04

(m 35 ?‘sewg?%#% isuffps {)5?3@2‘%‘?*@2'»1%2’1%—

(m Ydﬁal}:ﬁdﬁﬁyaolﬁ%bhm 15{10]0[2 1-a] [Z]benia/epme—‘i carboxamide. |H NMR

( m GQP T‘6119@3/3((6”12( ﬁmm@ ?@ém 5%0 B4 1%2 (“1, 2}&9 H)7l-f5(m, 431 8
§ ;Jr?@n @%{{D% 01 k/m"B H), b. 5%1 a 7(27;1]35 H(abf!’zl 74 (nl")l H)72 @74%11 ;7H)69 90 -

1 1)05 (n78HWO. 250082 111223457(3( RATHUS2H 08/ 10@58@3 3H2I§P’O" @) Al5
It / ¢
(+/§ N8N2:y%exy 4'\é (tng?HhSé)S(dJ 15.00 Hz, 1 H), 6.97 - 7.04 (m, |

ro- EHWWaWM(ﬂyI@UL?@&yV}lZ (Lml() ). 2,53 217 .Gl Ay dr.&5 17.92 (m, 1
2y 0,

Jhg?{bgﬁje%)y 62! g&a(ﬁ Efr@[ F(X}I\%é)’ 1%72@6%%@%@]3/@0%11% 9.3, purity.

1eycl oprop[ dj i ndol o[ 2, 1- aj [ 2] benzazepi ne- 5- car boxami de.

The product was purified*py prep HPLC and i sol ated as

a beige solid in nmono TFAS form LOMs: Retention

time: 1.810 mn; nle 687 ( e product was

observed to exist as ipntep-ctonve:

NVMR (400 MHz, CHLORCEERM D ‘

1.63(m 7H), 1. 72- 1. 86( m &1y,

m7|—|)26010319(m4|—|) .

3.52 - 3.68 (m1H), 83394(m)397 4.20 (m 4

H),4.28-4.49(m||—|),533 5.56 (m 1 H), 6.87 -

7.04 (m.1=8.56, 2.77 Hz, 1 H), 7.05 - 7.17 (m

j é gi |‘§'~Cyl:10H)xy] Rlu(zlﬂnéthglslﬁﬁuﬁdﬂ)-ﬂm ~150}Zro%§i—3 0¥a-73- (m2

- 8(121131{1@}(*,}(] 3@)1} n@-9-gherbopyiN ] methoxy-l 1‘12 12b- i

15 tetrahydrocyclepropaldlindolo[2,1-a]{2] benzazepine-S-carboxamide. iH NMR
(500 MHz, CD30D): § ppm 0.24 (m, 0.25 H), 1.23 (m, 0.75 H), 1.36 (m, 2 ),
F.38(m, 1 HD), 1.49 (m, 6 F), 1.61 (m, 1 H), 1.70 (m, 1 H), 1.84 {m, 2 H), 1.96 - 2.14
(m, 4 H), 2.64-2.71 (m, 1 H), 2.89 (m, I H), 2.98 - 3.07 (i, 6 H), 3.20 (m, 1 H),
3.20(m,2H),337(m, 1 H),3.41 (m, 1 H), 3.50 (m, 1 1), 3.69 (m, 1 H), 3.92 (m, 4

200 H), 4.00 (m,2 H), 418 (m, 1 H), 4.43 (m, 1 H), 5.14 {m, 1 H), 7.05 (m, 1 H), 7.16 -
7.24(m, 1 H),7.35(m, 1 H), 7.55-7.64 (m, 1 H), 7.93(m, | H), 8.05-8.12 (m, !
H). LC/MS: nv/z 704.40, RT 1.755 min., 99.2 % purity.

—~

@ @ 2313)- 2. 60(

168



Oowe 15
(+/-)-8-cycl ohexyl -N-(cycl opropyhnet hyl sul fonyl )-1,1
a, 2, 12b-t et rahydr o- .

‘Nofﬂmﬁﬁgﬁgxy | a- (3anet hyl - 3, 6- di azabi cycl o[ 3. 1 P§T/US2008/055893

j hept ane- 6- car bonyl )

cycl oprop[d]indol o] 2, 1-a] [ 2] benzazepi ne- 5- car boxam de.

The product was 20 purified by prep HPLC and i sol at ed

as a beige solid in nono TFA salt form LC Ms:

Retention tinme: 1.848 mn; e 657 (MH). The product

was observed to exist as inter; cogvertlng rotaners by
1 H NMR (400 MHz, CHL S ppnt 0.29 - 0.48 (m
2 H, 0.59 - 0.78 (m 2 H), 1.10K]1.61 (m 6 H), 1.68
- 2.19 (m 38158§|zl!

6H),221278(m10*17«%ro 6 3.31-3.72 (m
411), 3.78-3.97(111, & $,3/97 4.%09 (m 2 H,
5.33 - 5,59 (m 1 H), 6.86 - 7.04 (m J=8.56, 2.52 Hz,
1 174 WD 2008/ 112473 PC1711S2Q08\055893 H), 7.05 -
7.18 (m J=2.27 Hz, 1 H), 7.18 .37 (m 1 H, 7.47 -
7.70 (m 1 H, 7.79 - 8.01 (m 1H), 803 - 835 (m 1

H. 9- n%té}wohgxyl@r &ll'nﬁgtﬂ?fsﬁlgMﬁ$}@i—ﬁ-—%eéro;é?-'l§J(@Qﬁ&ﬂﬁln3—a_9d-7,9—

a cold (0°C) solution

9- blpuaiticyslo] 3 dpmrat-yheykigP4. il 2p 5] decane (J.

Mer ;... : =

50 L 0 A OIS i W
war(ﬁﬂ@ BlHz €DAOD):st ppmr @84 fror0.2-13), 1132 Tinel .7 XH), middt(ur ¢ Hhwals78

S S T R R

WI tim, brhnesans 3 1y, 3ed (ENRRB@LB. (mEX¥ aD ot 5t (ngr2 1Of 5.68 hied=15.00

RN R AR S e e L SR FIRE XA TR

1A SE&F med ByspensigRMmof HY-7Benzybe (m, 1 ), LC/MS: m/z 676.35, R

0- h J- Q-diazatricyclo [4.2.1.12,5 Jdccauc in
£t O ohal ﬁ%r@pﬁ‘&}ﬁe HJ (0.5 ni) and 10% Pd-C was
hydr ogenat ed under ball oon pressure of'hydrogen
overni ght. The suspension o filtered and filtrate
was added dry toluene (10-13(nl) and evaporated to
dryness to afford the ¥
9- et hyl - 9, 10- di azatrigyclo[ 4. 2.
i sol ated as bis-HG salt.]|O

i /iI\N

|
CH

<{Pp' 5] decane and 15
QO-H OS\NN H

3

15 8-Cyclohexyl-N~(dimethylsulfamoyl)-11-methoxy-1a-(3-0xa-7,9-
diazabicyclo[3.3.1] non-7-ylcarbonyl)-1,1a,2,12b-
tetrahydrocyclopropaldjindole|2,1-a][2]benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30D): 6 ppm .25 (m, 0.20 H), 1.08 -1.32 (m, 1.80 H}, 1.44 (m, 4 H),
1.78 (m, 3 HD), 1,99 (m, 4 11), 2.57 (m, 1 H), 2.77 (m, 1 H), 2.90 - 3.02 (m, 7 H), 3.62

20 (m,3H),3.85-3.94(m,3 H),4.00-4.15(m, 4 H), 4.57 (m, 2 H), 500 (d, J=15.37
Hz, T H), 7.00 {(dd, J=8.60, 2.38 Hz, 1 H), 7.17 (d, J=2.38 Hz, 1 H), 7.24 - 7.34 (m, |
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[1l O 8-cyclohexyl-N (N, N (linethylsulfanmyl)-1,1
a, 2, 12b-tetrahydro-11- 20
??&ﬁg§¥ﬁ5? (9-nethyl -9, 10-di azatricycl ol 4. 2. 1,d218 008055593
| ecane-
car bonyl ) cycl oprop[d]indol o] 2, 1-a] | 2] benzazepi ne- 5- car
boxam de. Neat 2- (I H
enzotriazol-1-yl)-1,1,3,3-tetranet hyl uroni um
tetrafl uoroborate (12.52 ng, 0.039 mol) was added to
a stirt.&d- 86! (n,ilom), 382 t-ld)odoi 8 H).17Z/M§, 107z 082 46BN, 760 min.,
9- ¥l - 9,10-di azatricyclo[4.2.1.12'5 ]decane (9 ny,
0. ggg'ar%‘”’rg’lujty‘and TEA (0.025 mi, 0.180 25 rmol) in an.
DCM (I m). The mixture stirred at rt overnight and
then evaporated to dryness. The e product was
purified by reverse-phase prep. Fﬁizﬁﬂo afford the
product and isolated as nono TFA salt: LCYNE
Retention tine: 2.810 mn; ne 686 5 WO 2008/ 112473
PCT/ US2008/ 055893 (MH ). The prqdu s observed to
exi st as inter-converting rotaners.;y IH NVMR (400
MHz, CHLOROFORMID) S p@n?0018 - 073% (in, J=6.17, 6.17
Hz, 1 H), 1.10- 1. ‘ .43 (m 3 H),
1.43 - 1.61 (m J=24. 93 Hz, -%i 85 (m 2

H, 1.83- 2.08 '
m 4H) 2.10-2.34(in, 211), 2. 37- 2.i n, 2H), 2. 58-2. 72(in
5 2H),2.73-2.94 (m 3H), 2. 95-3.08(tn, 6H), 3. 37-3. 61
3’ (3 Hia ((3 I&Qﬁzy‘i 7%&4%% 9- tr]m;a%mi@lco)gzi 1]%01%*\/])331%%"?'_& ~N-
HIS,eC bnt}ﬁ)gﬂﬂ)‘ml)ZECYGIOHLXYH!.@@I@XB‘IZI;Iﬂlaz H)b 4,34 - 4.63
9t tr (I:o%y{lg’%)ropé’[}_@ﬁdélbg,} 211 [gh)ilhfsl ?’hﬁml %Elsu%z):}& gglell PHNMR
7. 3800 HE, B30T &6pm 02056, ©AQ HIF9N632, 149132 Hiz}.24 - HjG (m,
.83 .1 L. 8,
1§m %.8966,119%6& s H)O % iL‘E) ‘H% ’]rﬁqHé\;ﬁ (N%g)ﬁ &P (m, @ﬁa) 9¢s (m. 4
8- c Y5 2oty Il I—Ni-f(.ISSOmFZC}m(BS}B” (0NN, B-78,(haz B, ]32337-(§T$t4ﬂ ﬂhﬁyﬂl
ro-1I- y-la-.15
(o Bt P71 2980 BPasis g Dot 9 001 090 47 ¢ 783 el Wb 711 -
7.17 (m, 1 H), 7.27 - 7.42 (m, 5 H), 7.59 {m, 2 H), 7.90 (m, 1 H), 8.01 - 8.09 (m, 1
H). LC/MS: m/z 779.48, Rf 1.897 min., 95.3 % purity.
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car bonyl ) cycl oprop[cl]indol o[ 2, 1-a] [ 2] benzazepi ne-5-ca

rboxam de. Neat 2- (1H

benzotriazol -1-yl)-1,1,3,3-tetramethyl uroni um,
“f:§9¢5¥fﬁoroborate (12.52 mg, 0.039 mol) wasCAdeys{gssss

a stirred solution of the acid (17 ng, 0.03 mmmol),

9-net hyl - 9, 10-di azatricyclo[4.2.1.12' s] decane (9 ny,

0.036 mMmmol) and TEA (0.025 nml, 0.180 20 nmol) in an.

DCM (1 m). The mixture stirred at rt overnight and

t hen evaﬂqmamdyitvomm’ymegstnaTmcﬁ oéu:ﬁ@ 1plroﬁd;umcamyl) 8-

purified by reverse-phase to afford t
pr odaehexdr dslaﬂatﬂé'&f’a%on% m‘F‘ﬂ’A"%’éﬂ?az 126/ Ve:

Ret @b Al ody el o FARIT| R —aﬁﬁh@ﬁ?&p (S Qo b G0 RE. 9 Tjil'i‘@ftfl R

was observed to exist as.inter-converting rotamers by
1H (RMRVIHz40030WEz 6 rOHL OROPORME DY), 3. (pn . B0 6 0-6501)363¢ ftm, S

4 g 1080 B g g o

( 11'315(2(11‘-} 1)), 3.20 86-21H54.06m4. 18 (K, 3 12, £ ém, 2. 1794 .63 m 21H), 4,99

s i S R o il S8
(

H)éO @1 961), 1¥6- $\07 2008/ 1.2AVS: RETAI7TSRORBI 06893, 94,609

m ,410-425(mJl460HzIH),4.43-
4. 38" n, , 4.71 - 4.85 (m | H), 5.12 - 5.26
(in, | H), 691- 6.98 (in, 1 H, 6.97 - 7.12 (in, |
H)’ 7 -

7.2 7.34 (in, | H, 7.49 - 7 58 (in, J=8.31 Hz,
H, 7.84 - 7.90 (in, J=8.44, 6. % *Hz, 1 H, 7.90 -
7.99 (in, 1 11). 5N

9- et hyl - 3, 9- di azabi cycl ol 4. 2N nane. 9- Met hyl -3, 9-
di azabi cycl o[ 4. 2. 1] nonane (J. (gr Chem, 1960, 637)..
Conc. H?S04 (6.25 m, 0.1 17 10 nDI) was added

dr opw se to a stlrred cold ( 5 \'sol ution of

8- et hyl - 8- azab|cyQJQf3 2.1 ] oft aR 3 one (2.78 g,

OOZnDI)lnCI-ICIB/% @$ bngthe

tenperat ure bel ow™ 5N, Af t0,0-5 C neat
sodi um azide (2.60 g, “8. 040 no ) was addéd in smal
portions while nmaintaing pot tefpegrature below 35 T.
The mxture stirred at rt for and then heated at
50 Cfor 2 h. Rxn m xture was poured i 5 into ice and

Raar CoFE e A et e wen S Bt AR

r e texkamsicRB. mpi‘oanHm&r()&igZ)'S] 1nin|dhox aj2nied- or gani c
yers were wash brine and dried
35( I\/gtS‘@ledrE{)ng)Bffaﬂl(Hﬁl('gfolz bﬂﬁibb‘@’é@’ép"“ S-carboxamide. 1H NMR

9- “Eé(h?”]?“fgs%%"?b%?%ﬂyg‘l QL4331 1 penans s ANg 29S 189 (m, 5 H),
1.62 (m, 1 H), 1.79 (m 2 1), 1.98 (m, 4 H), 2.42 (m, 1 H), 2.53 (m, 1 H), 2.62 (m, 1
H), 2.75 (m, 1 H), 2.87 (m, 2 H), 2.93 - 3.07 (m, 8 H), 3.12 - 3.22 (m, 2 H), 3.42 (m,
2 H), 3.51 - 3.66 (m, 1 H), 3.88 (m,3 H), 4.13 (m, 3 H), 4.27 (m, 1 H), 4.60 (in, I

20 H),5.00 (m, 1 H), 6.97-7.04 (m, 1 H), 7.14 - 7.20 (m, 1 H), 7.31 (m, 1 H), 7.49 -
7.61 (m, 1 H), 7.81 - 7.92 (m, 1.65 H), 8.06 (m, 0.35 H). LC/MS: m/z 689.86, Rf

£.785 min., 96.2 % purity.
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g, 37% . IH NWVR (400 MHz, CHLOROFORMD) d ppm 1.67 -
1.75 (in, I H 1.77 20 1.85 (in, 1 H 2.05 - 2.16

' 2.42 (s, 3 H 2.46 (ddd, J=16.05,

"F‘S’Eﬁ“ﬁi 2.80 - 2.90 (m 211) 3.17 (t, J=6. 2&@3280%°893
H 3.24 (t, J=6.30 Hz, 1 H 3.60 (d, J=14.60 Hz, | H)
5,90 (s, 1 H). Neat LAH (0.5 g, 13.17 mmol) was added
in small portions to a stirred 25 sol ution of
9- net hyl - 3, 9-di azabi cycl o[ 4. 2. 1] nonan-4-one (1.0 g,

6.48 mmol) in THE (40 n9) and the pF%xture was heated

at reflux under nitrogen for 3-4 IFEZEEaction m xture
was cool ed in ace bath and enchefd By consecutive
addition of water (0.5 m); % MNaOH (1.5 m) and

water (0.5 nil) and then stirree "or 30 m n.

Preci pitated sodium alum nate g filtered off and

the filtrate was dried over Mys4, filtered and 30
evaporated to dryness tg afford <]
9- met hyl - 3, 9- dlazabld#d1ol4 .1/]1nqnane as a light
yellow oil. 114 NNR“F@O@ f . -tM-D) S ppm 1. 08
1.67 (in, 4 H 1.74c,- 1. H) 2. 01 - 2.31

n, 2 H 2.41 - 2.46 (m 3 H) 66 (dd, J=13.09, 2.01
z, 1H 2.77 - 3.00 (in,2H -3.36 (in, 2 H 3.50
4. 06 (|n, I FD. 177 MD 2008/1 473 PCT/ US2008/ 055893
C-IN

8- cycl oﬁegwowmwz Pﬂhﬁnﬁyr%wﬁ%ﬁw}c}f@li 3dallpondh- t et
r ahylgdﬂg’f)ddyl) Wﬂ((ﬁtﬂltlgﬂéﬁ‘lfgm@yl()g‘lHﬁétwyuﬁlﬁz fhy-azabi cycl o

nonane- 3

§car t@yﬁw regxdlapepif irddeldiiof ] benvppepitedrsarbeprpisesLEHMR
box N

ben ot r aZoI ?%7 %H;an > Qfg(g] toéf)“tsrH ’rrét%()?ll’dr%)di]'d?n .28 (m, 1.75

tetHaﬂtﬁoﬂdwanaBéD(2230@3I@ 069 (myii), 2.00ds, addedd? (o, & H),

SR SEAED, 0§ i 628 i 0, SLTR by .

mmH) 3ay4d 3%( 0102410 1M 4.09(rd, 52 rdb Ymj nH), &b (DM §.26 Hz, |

0 o B D B 8 L0 Pl B2 DR T,

pur 7 86 ed0byn, Rever seiphassprem f HRDGiho9&b Popdity he

5 8-Cyclohexyl-N-(dimethylsulfamoyl)-11-methoxy-1a-((7-methy}-3,7,9-
triazabicyclo [3.3.1]non-3-yl)carbonyl)-1,1a,2,12b-
tetrahydrocyclopropaldlindolo|2,1-a]|2] benzazepine-5-carboxamide. 11 NMR
(500 MHz, CD30D): & ppm 0.23 {(m, 0.30 H), 1.07 -1.29 (m, 0.70 H), 1.36 - 1.45 {im,
SH), 1.60 (m, 1 H), 1.73 - 1.82 (m, 2 H), 1.90 - 2.07 (m, 4 H), 2.17 (m, 1 H), 2.35

200 (m, 1H),2.54 - 2.70 (m, 3 H), 2.80 (m, 1 H}, 3.00 (m, 8 H), 3.20 (m, 2 H), 3.59 (m,
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product as a m xture of diastereoners and isolated in
rmno TFA salt: LC/MS: Retention tine: 1.788 mn; nle
f The product was observed to exist as
g %1}{”8 12%”Tc}nvertl ng retainers by 1H NVR (400 MHFCT/US2008/055893
CHLOROFORMD) S ppm 0.22 - 0.50 (m 1 H), 1.13 - 1.46
(m J=54.89 Hz, 4 H, 1.46 - 1.61 (m 1 H, 1.63 -
1.84 (m 153 H, 1.85 - 2.22 (m 5 11), 2.28 - 2.69
(m 7H, 2.69 - 2298 (m 4 H, 2.98 - 3.12 (m 6 H,
413113 %37156 8()"011 l 11*;!)% 843 5@1 (m 3 H%24 6m~n 2Hh)4.4330:84 1), 4.65 (m,

(3m121[1|) 44)81@1, ,hf]lé,zp ‘{&n?l(}_])(lmiéﬂ 315107 20 (m 1 H),7.28 - 7.32 (m, 1 H),
(m ?3.5013726(9@';% ) 888 5 (m0914) (kL W 7)7:8811,11? 1523 (. 087
111),7.27-7.35(m 1 Hy, 7.40-7.63 (m | H,& 7.82-7.93
(m»2ulty) . 20 H ] N~ 9

$- met hyl - 3, 9-di azabi cyclo[4.2.1 ]nonane. 3-Met hyI 3,9-
dlazabl f n

the pr og!gcuog{é)%alﬁdg éi;: EBQ@]‘H%C\I@@CCH&EPQ{%Cglgyljs r‘ﬂaf&%w Yere
Chenmmlyz4060;sn@ 3. follomeg [.HZ SCOAmEB o2 SntiHinpted. A)@lydeo)ldmass
ad . ( ohuti. :

o- enedh S FR oS HUN 5o Fhuts 3: BhuSehh: B R
2008418424 % 3tePCH WS2008/105883:r; B2 5B1%, TF.; Gladimk Raiga: 0-

10?"'%&(%% (ngg%}t\ﬂfhlau Igg'le .Og,gRH::Ji' Ilﬂsfn‘gli?[‘ﬁaﬁd re g%{ Vl\%lé?g,

0. 028canoh:) Duasorad de&cht PO sEbdtcct@ar MSJ(IESIWH | e

mai nt ai ni ng pot tenperature below 35 T. The m xture
was stirred at rt overnight_and then heated at 50 C
for 2 Ih. Rxn m xture was pou@w&to ice and 5
neutralized with Na2CC3 and th gasi fy with 50% NaCH.
d the | ayer

251 onbi ned organic
~of i ne and dri ed

Organic | ayer separated¢ a
re-extracted with (
| yers were washed wi th%\*/ét d
(MgS™4) . Evaporation of CHC13 gag
9- benzyl - 3, 9- di azabi cycl o[ 4. 2. 1onan- 4-one as a

beige sem -solid. LOMS: me 2317 (MH), 10 Neat LAI1

0.4 9, g 5 {.0,.a
sgtl rred 'cgo'I% x%w"%?y\%?%@%gmsn "yé)s’geq ‘é’%‘%\'ﬁ °“\‘j’8| b[“;};]%_b I
] noearahyibroflé-rhdth@x vyl a-G- lﬁd.thm() Aiazabitio[3.1.1jheptane-6-carbonyl)

cycloprop|djindelof2,1-a][2]benzazepine-5-carboxamide. The product was

2'\

purified by prep HPLC and isolated as a mixture of diastercomers in mono TFA salt

form. 1.C/MS: Retention time: 1.832 min; m/e 687 (MH™). The product was observed
20 to exist as inter-converting rotamers by 1H NMR (400 MHz, CHLOROFORM-D) 8

ppm 1.07 - 1.58 {m, 6 H}, 1.61 -2.10 (m, 6 H), 2.11 - 2.51 (m, 8 H), 2.58 - 2.88 (m, 2

H), 2.89 - 3.04 (m, 2 H), 3.06 - 3.25{(m, t H), 3.38-3.82 (m, 7H),3.83-3.97(m, 5

), 431 -4.52 (m, /=25.94 Hz, 2 H), 5.34 - 5.57 (m, 1 H), 6.91 - 7.02 (m, /=8.69,

2.64 Hz, t H), 7.05 - 718 (m, J=2.52 Hz,  H), 7.21 - 7.35 (m, 1 H), 7.54 - 7.69 (m, ]
25 M), 7.79-798(m, | H), 804 -8.23 (m, | H).
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(40 M) and the m xture was stirred under nitrogen
overni ght. Reaction m xture was cooled in ace bath
hed by consecutive addition of water s
““2ﬂﬁfﬂﬂ§g§ % 15 NaOH (1.2 n) and water (0.4 n1)P&HH§?ﬁ%%“&B
stirred for 30 mn. Precipitated sodium alum nate was
filtered off and the filtrate was dried over MySOH4,
filtered and evaporated to dryness to afford
9- benzyl - 3, 9-di azabi cyel o[ 4. 2. I ] nonane as a |ight
yellow oil. LC/MS: nmle 217 (0 . 20 Neat | odonet hane
(0.1273 m, 2.77 mmol) was add dropwi se to a stirred
sol ution of 9-benzyl -3, 9-di.azabi cydl o[ 4. 2. 1] nonane
(0.4 g, 1.849 mmol) a d TEA , 18.49 mol) in
THE (5 nil). The res ahﬁ was stirred at
it for 3 hrs and dl? ed w aft® t hen
filtered. The filtrate was evapgrated to dryness to
af ford 9-benzyl - 3- net hyl - 3, 9- di az&bi cycl o[ 4. 2. 1 ] nonanc
as a light yellowoil. 25 LCOMS: me 231 (Mf1 1 ).
Neat annt}#n)ﬂmytlohafm%l t@rayd 8 2H-pynoi-¥-ylsaBomdd b ia,2,02b-
o- brg%%»p« 4 PEPR Py Te- ety Pl soly hspang sy bony)
clc1&)30p [t §lo @Hida] 12) Hen zRekp@iel SLEGb oregnid €. Thé providilvas i n

abs. e nol ( . ure was heated to .30

o PURdR BT C e Bttt o WD Py Br et 7S
t heRbichtidmatnge: TRAO (1@1; /ebR) (MAS. Tiadgedhcang: @vaparatet as
to dryness to affo

3- mEYHEEOLEr ’-‘édPQE’é’tb’l bdyla HM& @00 MinSHEORKP RN D &negr 108 -
as @ik%"ﬁ g ChAsal d6 (o 64 sgﬂ:;ﬁ;s’lg]l 7(1MH2“)15 i%@(ﬁ&\@rn) 2.60 -
2008/ 112473'PCT/ US2008/ 055893

191 ~3/19 Ot B 3ccl ot (Exy IFDNE- PN N, o F\3§/r§d4|(mf%H}n3 97 -
g}"(g;zé(m ﬁ)%%@tlrcb% @'?Md? §0- ésd iy 'qui)h@w 104 (m, J=8.56, 2.77

|aza icyc | nonane- 9
carU@nyH)dyél6dﬁdp{df3ﬁhb¥dﬁ?bi2é} PQP“114)755 773 (m,
en hbexanm. de.e HMaat

bengg%?fgggl?ﬁ?%l qugﬁBﬁg tetriﬁg%{b%u%%h$ﬁéli)

tetrafluoroborate (22 tng, O. 069 nnDI) was added to a

stirred solution of the acid™ ng, 0. 051 mol ),

3-net hyl - 3, 9- N

O
N
O 7 O OMe
o

(+/-)-8-cyclohexyl-N-(cyclopropylmethylsulfonyl}-1,1a,2,12b-tetrahydro-
11-methoxy-1a-(3~-methyl-3,6-diazabicyclo{3.1.1}heptane-6-carbonyl)
cycloprop|djindolo{2,1-a}{2]benzazepine-5-carboxamide. The product was

20 purified by prep HPLC and isolated as a beige solid in mono TFA salt form. LC/MS:
Retention time: 1.848 min; m/e 657 (MH"). The product was observed to exist as
inter-converting rotamers by 1H NMR (400 MHz, CHLOROFORM-D) & ppm 0.29 -
0.48 (m, 2 H), 0.59 - 0.78 (m, 2 H), 1.10 - 1.61 {m, 6 H), 1.68 - 2.19 (m, J=81.58 Hz,
6H),2.21-2.78(m, 10H),2.79-3.28 (m, 2 H), 331 - 3.72 (m, 4 H), 3.78 - 3.97 (m,

25 3H),3.97-470(m, 2 H),533-559 (m, | H), 6.86 - 7.04 (m, /=8.56, 2.52 Hz, 1
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di azabi cycl o[ 4. 2. 1] nonane, 2TFA (37.4 ng, 0.102 mol)
and TEA (0.035 m, 0.254 wmmol) in an. DCM (I all).

T ixfure stirred at rt for 30-45 mn and then 10
““E@@nggﬁed to dryness. The crude product masfﬁaﬁﬁ?W@@*ﬂﬁf
by reverse-phase prep. HPLC to afford the product as
a mxture of diastereonmers and isolated in nono TFA
salt: LC M. Retention tine: 1.830 min; nle 674
(MHO . The product was observed to exist as
i ntm msnvam(mng:zrzoztmng 101/% 12% 1(}5)03) 4%'2,70 m, IH) 7 79-

- m
(mgﬁE (I*i)i H)1 % “g(fzwf Mm 5 H, 1.48 - 1. 65 (m | 15
H,1.65-1.83 (m 3 H, 1.83 - 2.14 (m4H),2.14-2.40
(m 2H), 3. l%&'}l_l;}-@eé mazalli'é}cl 2271012*51(1%&&2 f(m c<§d gp g,‘%%)l&@on of

5|_|) 9- 130(1}551 9, I(Bdlggirteqyp 0[12161 giq,q_]z: ]]l_\hﬁ) Cl?@n 24046, 43, 298‘5-@1@’5)
6'_%.}6 _T:ﬁ/\ i dll 14]\4%?1 @31'11?[%:11 %J)dcd ﬁr EDZI he zf”’é&‘%% gqg%\%(l'_% Wwarm to

J enalgigllmd fol 2 1. The r@emixtire ®4s ¢vaporhtedo, dr YlchlQami pietilidned

bflv%ég% 'cthg %xg qetd7N§{]1(r_§ma1 Cﬂ[l_L?l (}ygx a%ﬂ’dl dtug, awn% (1_)0(dn dih:ll{lx\elj_]l%, and
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WO 2008/ 112473 PCT/HSZOO&@ 558?3 Gener al procedy e
f orCV{il}Pédt té’;ﬁié%”&ﬁ 54 mgg}lly 2 1@-(11&2&“10)/0]0{4 2.1.17"]decanc and
15di a&a;b&c&}éﬂﬁ@{l@i &Jtl] nonane. A suspension
of pyri di ne- 2, 6-di carboxylic acid (6.68 g, 40.0 mmol)
and Platinunm(1lV) oxide (0.23 g, 1.013 mvl) in Acetic
Acid (200 m) was hydrogenated in a Parr shaker under
50 psi of hydrogen pressure for 4 ht The 5
suspension was filtered and the f%ﬁk{ége was aci dified
with conc. HCl (50 nil) to the
pi peri di ne-2, 6-di carboxylic acm&!hyorochlorlde as a
white solid (5 9 9, 17099, LCMVE: - 74 (MH#). To a
cold (0-5 Q) sol utjongof p|oer|N , 6-di carboxylic
aci d hydrochl ori de gd‘ 105y pl) in IN NaOH
(10.02 m -, 10.02 nnol) Behzyt-—¢ opffate  (1.430
m, 10.02 ninol) was added at a)rate that kept
reaction tenp. below 5 T. Reagtion m xture was
allowed to warmto rt and stirred/overni ght. Excess
benzyl

8-cyclohexyl-N-(N,N-dimethylsulfamoyl)-1,1a,2,12b-tetrahydro-11-

20 methoxy-1a-(9-methyl-9,16-diazatricyclo[4.2.1.1>°|decane-10-
carbonyl)cyclopropid]indolo[2,1-a]|2]benzazepine-S-carboxamide. Neat 2-(1H-
enzotriazol-1-yh)-1,1,3 3-tetramethyluronium tetrafluoroborate (12.52 mg, 0.039
mmol} was added to a stirred solution of the acid (17 mg, 0.03 mmol), 9-methyl-

9, lO—diazalricyc%o[4.2.1.12’5:§decane (9 mg, 0.036 mmol) and TEA (0.025 ml, 0.180

25 mmol) inan. DCM (1 ml). The mixture stirred at 1t overnight and then evaporated to
dryness. The crude product was purified by reverse-phase prep. HPLC to afford the

product and isolated as mono TFA salt: LC/MS: Retention time: 2.810 min; m/c 686
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chl orof ormate was renoved by washing the rxn m xture
wth ether (2X 10 nil). Aqueous |ayer was cooled in a

' and acidified with 6N HCl (4 nil) a < xac
W‘i@%ﬁ}ﬁg’t P3p| tate was extracted with Et OAc (2X29¢C%§2%&W”8)3

dried (MgSH), evaporated to afford

1- (benzyl oxycar bonyl ) - pi peri di ne- 2, 6-di carboxylic acid

as a white solid (1.35 g, 88%. LCMS: me 264

(M CO2H) +. Neat acetic anhydride (0.453 nil, 4.80

MO (NI HWAST ha geleidctvens @bst i neekiR s Bisoengitog IG'[&IIIC]‘\ by 1H NMR

of | - (benzyl oxycar bon I peri di ne-2, 6-dicar i C

aci #0155 GGG NER P AR 6P Sk, {50 v 1 el h 0

M X4 9 en\Was), hej@t qdhi3t(@,, Bﬁ)l uas F 061 (m,h= 2ZR)e§S[LF} tl@-ﬂt 1.66l €88 (m,
sol uti on was evap or at ed dryness to af t'he

cor P&EBpbitii e @mwa}ed@ a§4éan ?cm 8r3l7e§sss\ﬂns%b@b§ 58 -2.72 (m,
9' ' éﬂﬂ 293 ﬂ%@ 3145 évk*Fz%%thm‘ 3G m%tlgbﬁl myrxeos(%mm

wer e
addé“dl 3t(13 féz edhd. %2 2309‘0)m Job 02 Herd WY, 30e 486 (or lidd 60 Hz, 1 H),

anh F [ th 4 U A
X%)dqt%g B, A, JH'? 141|)fd 4. ﬁ{é‘r’(gad@g”a L RS . 51
d| I GL2&dmwi Hm (aéllhe’)r%((ﬁﬁ 1)) 6. %ihd7 PNHAITY 1.8 n7 B (malsH) 7. 46 -
add g e e ter

i has A Nt S B et o S et ehy B Son oo
1& vugbous 0|I (1.13 g) mhlch mas di ssol ved in an.
toluene (10 nil) and treated with acetic anhydride
(0.453 ni, 4.80 mml). The 30 m xture was heated to
reflux to for 2 In and then evaporatednto dryness to
afford an oil (1.32 g) which mas‘%ﬁgigéed by flash
col um chr omat ogr aphy (silica gel N3 a-1 in DCM
to afford benzyl
3-net hyl - 2, 4- di oxo- 3, 9- dlazab|cyef
carboxyl ate as a colarfess oil .
LC Ms: me 303 (MH). ;&g ‘
PCT/ 052008/ 055893 A stﬁrr.
3-net hyl - 2, 4- di oxo- 3, 9- dlazao|c
nonane- 9- car boxyl ate (742 ng, 2 : nnDI) and 10% Pd- C
(100 ng) in ethyl acetate (40 N was hydr ogenat ed
under bal |l oon pressure of hydrogen overnight. The

suspensi @I W\ééﬁ‘ﬁ?exﬁ' L f(%]ﬁqp%lgulfo%?ﬁ\éel aEzDﬁth@{rah}\{ﬁB 1306k th 4/ -1.a-

filtrate S evapor ated ryness to af
18- né?hyﬂ%@999dh%@abweWbﬂb[3 “Meearjmidhane- 2, 4 dlone as a

whi tc?rbéﬂ%l?ﬁqfalo%go%gd] olod I]'lﬁ effz: %?)gi—é Wﬂ)box:l_guﬁ Ncat2 (111-

stirre on O
m’mlbg:nzpmaacﬂ Iy TFIHE,B(B]_ISUM197113du;s)@1|umttptmﬂuglfobm at(, { 12 52 mg 0 039

m%m}&q xlaagg.’(tgzasrp &}’ qcolh(?{og 813fcljJL Q?mﬂg 020?4imgl) Qn)emgtﬁ

'm Xt ur
heal‘)ﬂd dicgawiefdleix 2flor” He@nd (9 Rx,19.036 mmol) and TEA (0 023 ml 0.180

20 mmol) inan, DCM (1ml). The mixture stirred at rt overnight and then evaporated to

;uS 3. 1] nouane- 9-

dryness. The crude product was purified by reverse-phase prep. HPLC to afford the
product and isolated as mono TFA salt: LLC/MS: Retention time: 2.855 min; m/e 685
(MH"). The product was observed to exist as inter-converting rotamers by 1H NMR
(400 MHz, CHLOROFORM-D) § ppm 0.16 - 0.36 (m, 1 H), 1.03 - 1.28 (m, 2 H),
25 129 -1.57(m, 8 H), 1.65-1.85 (m, 2 H), 1.84 - 2.06 (m, 4 H), 2.09 - 2.33 (m, 2 H),
236-254(m, 1 H),2.59-2.79(m, 2 H), 2.80 - 2.89 (m, 2 H}, 2.89 - 3.20 (m, 2 H),
3.41-3.63(m,3 H),3.62-3.82(m,4H),3.83-3.93(m,J=3.78 Hz, 3 H), 3.96 -

176



was cooled in a ice bath and quenched by addition of
water (0.2 m), 15% NaCH (0.6 m) and water (0.2 nl)

t he suspension was vigorously stirre <z
%ﬂﬁyé?gT d and dried over Na2SO4. 'EvaporatioElcilﬂgz‘mm”8)3

sol vents gave light-brown oil which was dissolved in
ether and treated with IN HCl in ether to afford
3-methyl -3,9 15 di azabi cyclo[3.3. | ]nonane and
isolated as bis-HCl salt. M5 me 141 (MH). | H NWR

( 50005Miniz, 2 }QI;B@D) zz 25(43)0&114[6(8{412 i} 15}3 4(45111 56M) 1 H2.402--21. 5&2(m
rocedure for th

a8 s et R o 7 Db ahe e g aar s ot an

am ldﬁ%cm@phlsrag mUSLET Hz, | H), 7.84 - 7.90 (m, J=8.44, 6.17 Hz, ] 1), 7.90 -
3- net |azab|cycIoI3 3.1)nonane. A nixtureée of

aciﬁ9%r“édf, anmine (1.2-1.5 eq), TBTU (1.3 eq) and TEA
{4 eq) in an. DCMwas stirred for 1-2 It at rt. to
afford the am de which were purified by reverse phase
prep HPLC and isolated as TEA galt. \N ON OOu O
HN 25 182 WD 2008/ 112473 S2008/ 055893
(+/-)-8-cycl ohexyl -N-(methylsu Ifotiyl)-1,1

a, 2, 12b'9t-lﬁ£tfl?l hth{lgﬁla'%) (mlgtlﬂ%)ﬂnc 9 Methyl-3,9-
| a- (3 met hyl di azabi cycl o[

] nohernkicol g 420 ki (é)[éflgoiahpr{ ’d’]ﬁprﬁiﬁb ofmc1Ho4)s (6.25 ml, 0.117
2] h vas, purified
oL 2LEBOCEE AL OGRRUARATL 60 10, RUONACT 9, RN
Retanlii¢yoin (3.2 Afpctal-37008 (A g, (}ﬁZcm@)ﬂ,Bl (A1 B KZ‘S)mIHRHnéc Beeping the

pr bs st ~aS.A Nt er-econver

; o?nggctldl\A%%uﬁ RERL Fg{{t SeBls t,o 035 BTG Dx)ndé(i‘go ), 0.040

O Didoly wak dtﬂgcc( msodallpstiodls ©Bile ma&indBig@Em tempedpiurclhetBy 35 °C. The

5 4§1x{un%snil‘_}d ?;10 i\ %oj_&wzlgﬁd t]ﬁgn Q%Tc_dzaé }(Z‘lo;f Eofz %%5%£1%11x%1%!: zxfas poured
153. Sdto3cclmd (ontddH1El \3ih le;,(“ﬂﬂ)ma&lﬂﬁb#:{@@nh 50% NaOH Omdnic ldyu‘

( mq%gp §4 54-4. 77

H) ,™6.

%d d“d?h‘f)‘gl Eaﬁg‘el ge 'k_ﬂd(:%%l vdg gl?%ﬁ % gml} }Q?bg]fd Pﬁ;anli

H) | layk@s Werd Qrashed w3dh vamr (10 1), brihe48d dricfl (FB:SO.). Evaporation of
( mCll'_(l%lz g:,ach) mctil' ?(!)ﬂndad';gblcyclo[\FQ 1 Inenan-4-one as a off-white solid (1.15
g, 37%). TH NMR (400 MHz, CHLOROFORM-D)Yd ppm 1.67 - 1.75 (m, 1 H) 1.7
20 1.85(m, 1 H)2.05-2.16(m, 2 H) 2.42 (s, 3 H) 2.46 (ddd, J=16.05, 6.23, 2.14 Hz, |
H)2.80-2.90 (m, 2 H) 3.17 (t, /=6.42 Hz, 1 H) 3.24 (t, J=6.30 Hz, | H)3.60 (d,
J=14.60 Hz, 1 H) 5.90 (s, | H).

Neat LAH (0.5 ¢, 13.17 mmol) was addced in small portions to a stirred

25 solution of 9-methyl-3,9-diazabicyclo|4.2. 1 Inonan-4-one (1.0 g, 6.48 mmol) in THF
{406 ml) and the mixture was heated at reflux under nitrogen for 3-4 h. Reaction
mixture was cooled in ace bath and quenched by consecutive addition of water (0.5
ml}, 5% NaOH (1.5 ml) and water (0.5 ml) and then stirred for 30 min. Precipitated
sodium aluminate was filtered off and the filtrate was dried over MgSO4, filtered and

30 cvaporated to dryness to afford 9-methyl-3,9-diazabicyclo{4.2.1nonane as a Hght
yeltow 01l TH NMR (400 MHz, CHLOROFORM-D) & ppm 1.08 - 1.67 (m, 4 H) 1.74
-1.92(m, 1 H)2.00 -2.31 (m, 2 H) 2,41 - 2.46 (m, 3 H) 2.66 (dd, J=13.09, 2.01 Hz,
1 HY2.77-3.00 (m, 21 3.07 -3.36(m, 2 ) 3.50-4.06(m, 1 H).
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ONOONN V™ ice, QOw,
(+/-)-8-cycl ohexyl -N-(cycl opropyl sul fonyl)-1,
etrahydro-1 |- 15

WO%O% gﬁ’g"% a- ( 3-net hyl - 3, 9-di azabi cycl o[ 3. 3. 1] n}:)CnTa{HSém 8/%358)3
arbonyl)
cycl oprop[d]indol o] 2, 1-a] [ 2] benzazepi ne- 5- car boxam de.
The product was purified by prep HPLC and i sol ated as
a beige solid. LOMS: Retention tine: 2.846 mn; me
671 (M"). The product was observ 0 exist as
inter-converting rotamers by IH (400 MHz,
CHLOROFORMD) S ppm 1.04 - 1.57 ( 6 H, 1.60 - 1.86
20 (m J=44.57 Flz, 4 H, 1.85%=2 29 (m 18 H), 2.49
- 3.26 (m 4H), 3.8 8.74 (m—kE34.60 Hz, 2 I-1),
3.80 - 3.99 (m 4Hj“”44 4.1 1 H, 4.97 -
5.31 (m | H), 6.883" .00
J=2.77 Hz, | H), 7.18 - 7.35 2
8.01(m2H). 183 WO 2008/ 112473 /U82008/ 055893 \ N~
N 0011 NHN Ow 80yc|ohN—(
N, N- di met hyl sul fanoyl )-1,1a, 2, 12b<tetrahydro-1I1-

met hoxy- | a- ( 3- msthyl-3 9-di azabi cycl of 3. 3. 11]
nonane- PB-exaks l‘j-(lg,N-('lnnethylsulfamoyl) -1,1a,2,12b-tefrahydro-11-

cychanieelidld aaleha. gkl a0z arepler - car boxan de

The product was ‘purif HPLC and i sol ated as
a b@r@enaéhwldproudnmoiaﬁet éH iub@wawmee-‘i-zarsg@ammenNeWe(IH-

674, { Mtiidz01 1B PT 8 QYUEH A} ?189&%‘(?%‘?/& ?ﬁla t(zf‘ﬁg,oow mmol)

I nter-convert’ ng retai ner
CHL@RCRORMoD)stiScpprivton@f the dQEdSQS un 0.G30- n_lr)lof),19 Bethyl-29-36

I(-Ii) nclig?a?[?%_:[o%l‘.%gn(ét}%ﬁe ég é](gg? lég n@o]%ﬁx‘dﬁé\' @%35%1_;,(671 Sénmol) in
(m arl. DM (Mnl55The wix@e {imed Bt #for 30:48 i abd @On Evmporlatekifq
1(? ' 8(?1‘)/13033' I1:)6'(3 c(rmlc 1)'1'0(h|l)cf was purified by reverse-phase prep. HPLC to afford the

product as a mixture of diastereomers and isolated in mono TFA salt: LC/MS:
Retention time: 1.788 min; m/e 674 (MH ). The product was observed to cxist as
inter-converting rotamers by 1H NMR (400 MHz, CHLOROFORM-D) & ppm 0.22 -
0.50 (m, 1 H), 1.13 - 1.46 (m, J=54.89 Hz, 4 H), 1.46 - .61 (m, | H), 1.63 - 1.84 {m,

15 3 H), 1.85-2.22(m, SH), 2.28 - 2.69 (m, 7 H), 2.69 -2.98 (m, 4 H), 2.98 - 3.12 (m,
6 H),3.43-3.56(m, 1 H),3.55-3.82(m, 2H), 3.84 -3.91 (m, J=4.28 Hz, 3 ), 3.92
-4.08 (m, 2 H),4.10-424(m, | H),4.64 - 5.10 (m, J=132.95 Hz, 1 H), 6.87 - 7.00
(m, 1 ), 701 -7.12(m, 1 H), 7.27 - 7.35 (m, 1 H), 7.40 - 7.63 (m, 1 H), 7.82 - 7.93
(m, 2 H).

20

n
s
3-methyl-3,9-diazabicyclo[4.2.1]nonane. 3-Methyl-3,9-

diazabicyclo[4.2.1]nonane was prepared by following the procedure described in

25 reference: J. Org. Chem., 1960, 637. Conc. H2504 (3.25 ml, 0.061 mol) was added

dropwise to a stirred cold (-5 °C) solution of 8-benzyl-8-azabicyeclo[3.2.1 Joctan-3-one
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702- 7.17 (m J=2.27 11z, 1 11), 7.16 - 7.34 (m |
, 7.41 - 7.66 (m 1 H), 7.76 - 8.15 (m 2 1-1). ON

H Ow 15 <z
WO 2_9%/52 J“cycl ohexyl - N- (et hyl sul fmiyl)-1,1 PCT/US2008/055893

a, 2, 12b-t et r ahydr o- 1l - met hoxy-
Ia-(3-nethy|-3,9-diazabicycl0[3.3.1]nonane-9-carbony|)
cycl oprop[d]indol o] 2,1- a]

[ 2] benzazepi ne- 5-car boxam de. The product was purified

by (Rriep ¢HR-Gnan @h CHSQJ (at; ﬁm) VAlS] cékcaﬁﬂ]gg ehcs&h;bcﬁiarmbf% W15 °C.
Retention tine: ni/c

pr odiligcoolie phge pv'é’iﬂ“ f’%‘“‘é‘? |“§‘f1° a3l %P&)P—O e*@H\r@ﬁ @*#4?6 in small

r Otlmns wi¥le ImzH! DR ﬁ)(ﬂ@&ﬂ;%ﬂle b@b‘!»«@R%ORM Rxtde RROYBred at
147 0.52 (m | H), 9 (m 7 H, 1.48 - 2,19

(mtt o*g_qmg.],i dgd @gn heagl pﬁ? "C1§|_o]_)2 112 i@@_ngxtzg_c Wippogregynio ge pgd
‘>' 31107&?:1 (/'&l wid W83 8 1%019@as(f9'1vv1th 40‘%)%5&0?1{ Q)?x%dm(,dflag’é} \éém ated

1| zandnhem 1d1‘840m@(¢08\/111112;?7@ (b@?ﬁmsz@@m I0BI38gWIc Igerg frere

N

7 89}1)@;1{73 fg%d(dmblcytg» {68 Hznanid-pic, as 7.00@c send:solifd. (Ly/MIS: Rje 231

&g P41 1S ~-NOHNJ O 5
(+/ Q cyel ol rexyl - N- (nor phol i nosul fonyl )-1,1
I\, 2, 12b- tetrahydro | 1-

nethoxy?%l g thy . azab 3.1
] nonane- 1(: Hgﬁ I"") IO ‘;)’4 mmo was ad (Fc m St eﬁl portions to a stirred

cy cloapion p] ebiimne o, 0{(1&/3131@](:[024] be ﬁb&ﬂﬁ@bfﬂ:ﬁ(l@-@ amb@xﬁm niel HFE
The gduct was ur q ﬁ q ﬁd i.S0
as ‘@ BB §d lorpgr E“é‘] “M§"‘ RBTE AL Oé?f‘ ‘f“CHJéé“ 8‘%0’1@ W‘h“"*“
M ecobk@ i Add bhth ahlh qm&mﬂi@tcomm%a@mmaoftvau@xa) 8tnlRss%
i nter-converti I ng rotaner
15 NaOH (1.2 ml) and water (0.4 mi) and then stirred for 30 min. Precipitated sodium
aluminate was filtered off and the filtrate was dried over MgSO4, filtered and
cvaporated to dryness to afford 9-benzyl-3,9-diazabicyclo[4.2.1 nonanc as a light

vellow oil. LO/MS: m/e 217 (MH+).

20 Neat lodomethane (0.173 ml, 2.77 mmol) was added dropwisc 1o a stirred
solution of 9-benzyl-3,9-diazabicyclo[4.2. Hnonane (0.4 g, 1.849 mmol) and TEA
(2.58 mi, 18.49 mmol) in THF (5 ml). The resultant suspension was stirred at #f for 3
hrs and dijuted with ether and then filtered. The filtrate was evaporated to dryness to
afford 9-benzyl-3-methyl-3,9-diazabicyclo[4.2. 1 inonane as a light yellow oil.

25 LC/MS:m/e 231 (ML),

Neat ammonium formate (2 g, 31.7 mmol} was added to stirred suspension of
O-benzyl-3-methyl-3,9-diazabicyclo[4.2. Fnonane (250 mg, 1.085 mmoi) and 10%
Pd-C (150 mg, 0.141 mmel) in abs. ethanol {50 ml). The mixture was heated to
30 reflux for 2-3 h. The suspension was filtered and to the filtrate TFA (0.5 ml) was
added and cvaporated to dryness to afford 3-methyl-3,9-diazabicyclo{4.2.1 Jnonane
and isolated as the bis-TFA salt. LC/MS: m/e 141 (MH+).
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-1 NWMR (400 MHz, CHLOROFORMID) S ppm 0.14 - 0.57

by 11
(m | H, 1.01 - 1.47 (m 611), 1.47 -
11),1.87-2.21 (m 711), 2.24- 3.13 (g »
W%.z g&y}% (in, 4 H), 3.57 - 3.69 (m J=15.11 ’!Jé’fwm‘"‘s”
H), 3.84 - 3.94 (m 4 H), 4.56 - 4.74 (m 1 H), 4.76
'5.25 (m 111), 6.93 - 7.03 (in, 1 H), 7.07 - 7.15
(m J=2.52 Hz, 1 H), 7.29 (d, 15 J=8.56 Hz,

| H,
7.49-7.71 (m | H), 7.84-8.00 (m2H). ON OOn OHN

11 Owve (+/-)-8-cyclohexyl-N(pro ul fonyl ) -1, 1
a, 2, 12b-tetrahydro-| | -methoxy é%&j

| a- (3- et hyl - 3, 9-di azabi cycl o[ 3
cycloprop[d]indoloj2,1 a]12]be
The product was purilfigdoby prepA<].,PLC and i sol ated
as a beige solid. k@/\NB Retgntjjon tinme: 2.918 mn;

mc 673 (M-1). Tiled dfod as srved to exist as
i nter-converting rotanmers Dy \R_{
CHLOROFORM D) S ppm 0.12 - 0.53
(m 4H, 1.14 - 1.52 (m 185 0008/ 112473

PCT/ US2008/ 055893 5 H), 1.49 --2/16 (m 12 H), 2.20 -
2.46 (m 1 H), 2.48 - 3.05 (in, 4 H, 3.05 - 3.71 (m
OH) , 3. 828-gydohegyIrN-(,N-glimeah i (ampyhd, Yo, 1 2b-teprahydro-11-

4. 82- 102 W =t { RN A e v S -9.7.02 (m 1 H),
7. o%le?“’%:gll%q%i"ﬂefﬁ‘?-‘% %’gl% IIE)IZIM{J(})[?-&I ﬁ'?%z“é“’ 733 (m 1

#H) , céVr.bsﬁyl)cwlpﬁﬁll)dd]mel‘p!H)-,ﬂ] [ZI@Bzazein@6-carhoxdgmBles lemZ-(1H-

l_%?\lilzéqé;o 15 —%‘,3,3(3% 1‘41]%&&*\9111%@1?1 t!zl/rafiﬁorogoxlz}ltegﬁpmo,rb.(')()ﬁ(%nnoi)
f onyJIa9 ddlzlcflltw, \21,1 1&d QOIbHctneﬂ" e dayd 28 mﬂl(lOS lnlatnhbx%fmil 1yl-3,9-

a- (3 I8 gchIO zf)ﬁ ﬁyg B7RERYSY L3 81182 hamot) and TEA (0,035 ml, 0.254

nm ane-
mmol) in an. DCM (1ml). The mixture stirred at rt for 30-45 min and then

nonane- 9- car bonyl )
eg|ne 5- car boxam de.

076 - 1.14

10 cvaporated to dryness. The crude product was purified by reverse-phase prep. HPLC
to afford the product as a mixture of diastereomers and isolated in mono TFA salt:
LC/MS: Retention time: 1.830 min; m/e 674 (MH"). The product was observed to
exist as inter-converting rotamers by  1H NMR (500 MHz, CHLOROFORM-D) &
ppm 0.09 - 0,66 (m, 1 H),0.72 - 114 (m, 1 F), 1.13 - 1.47 (m, S H), 1.48 - 1.65 {m, 1

15 H), 1.65-183(m,3H), 1.83-2.14 (m,4H),2.14-2.40 (m, 2 H), 2.38 - 2.69 (m, 2
H), 2.70 - 2.87 (m, 3 H), 2.86 - 3.08 {(m, 6 H), 3.09 - 3.42 (m, 2 H), 3.43 - 3.55 (m, |
H), 3.56 -3.73 (m, J=10.48 Hz, 1 H),3.74 - 3.98 (m, 4 H), 3.95-4.26 (m, 1 H), 4.22
-4.61 (m, 2 H), 4.61 - 4.87 (m, J=35.10 Hz, T ), 4.95 - 5.21 (m, J=64.39 Hz, I H),
6.86-701{(m, 1 H),7.02-7.14 (m, 1 H), 7.25-7.34 (m, I H), 7.34 - 7.58 (m, } H),

20 7.78 - 8.00 (m, 2 H).

The following compounds were analyzed by the following method until
noted: Analysis Conditions; Column: PHENOMENNEX-LUNA 3.0 x 50mm Si0;
Mobile Phase: (A) 10:90 methanol-water; (B) 90:10 methancl-water; Buffer: 0.1%

25  TFA; Gradient Range: 0-100% B; Gradient Time: 2 min; Flow Rate: 4 mL/min;
Analysis Time: 3 min; Detection: Detector 1: UV at 220 nm; Detector 2; MS (ESTH),
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10
cycl oprop] d] i ndol o] 2, 1- a] | 2] benzazepi ne- 5- car boxam de.
T rodquct was purified by prep HPLC and i S,
\Vogmﬁgﬁag solid. L Ms: Retention tinme: 3.120 §§gﬁk3ﬂ¢ ’ 893

673 (WMH ). The product was observed to exist as
inter-converting rotaners by IH NVR (400 MHz,
CHLOROFORMD) S ppm 0.14 - 0.53 (m | H, 1.12 - 1.51
(n19kb, 1.50-2.19 (m 12 H),2.20-2.46(m | H), 2.48-

27 (i m“e&ﬁa) ])&)C@i@tlr% f&g%'l%é&%d&lwm"ﬂkﬁk - 3 95 (m 4

1 H}lambﬁ:yqlg[?, 311\:]11&1%”(]\ “‘:5“593‘@5’“7% 1)}qid|_ilt)1q[2 pﬂdacaémgylhc acrfi @@8 g,
( i m.o ()Lmlﬁb aild @ﬁtl?}';}?(é\l)“m&(mmé?% 5@1?"‘%;1101 in JXQOUCZ&C?@G(ZOO ml)

m
((yy(hm:cny-eg ”56])4”& xhakg q.q}icn R0, pxroof@yqi[og:@ r@:spwc[{pl 45‘3 . H i}c
SOVQua})%Qsloll was filtered and the filtrate was dCIdlﬁCd with conc, HCL {50 mi} 1o the
(+/-)-8-cyclohexyl - N- (N, N-di met hyl sul fanoyl)-1,1 a, 2,
2 b-itidmhyPar dicaboxy ligpeip hxdroghloride as a white sold (5.9 g, 70%) LCMS:

a- Q§&q$3gM f 4-di oxo-3,9-(liazabicyclof 3.3.1
] nonane- ‘bonyl )

cycloprop(d]lndolo]z 1- a]]2]benzazepine 5- car boxam de.

The. pro coy\ﬁé Sl‘égl_%\@\l?ion Q%é) PO g6pﬂ/1bU8210 2180/1(p| % Oéﬁiondc

purified By prep as a b
] OLC/ (MBS ¢Ret emtiodinin § NisOB(1308 mlmiln;02 mdlmolYB(ﬂl/QlM}‘ﬂ@l of()s'ﬁimc

er ed t XISt a |nter- ert o

o T PR LT A A RIS b s .
O X:aetidd. nﬁitu( WdﬂdllH)VDd fb W8 nrto Ht. 404 stifetd ddednighl. BdeR. 1237y

L?]E? L?_él maée \7@ rer 1gv<g§g9y( ng%ﬂlxx %“’%‘é% Iti él&i é?ﬁqang]_l)

03(1%01& 192 (a3 cdol dd)m a Ge®3th-anb a&@n‘icd W:t 1 6N HCI (4 ml) dl]d wlntc
6.97-7.14 7.17-17. 7.44-7.71

1‘5( va P}’%ﬁ')liﬁf@o”d%(cﬁﬁld CdHth EtOgyg (2X35 15) % iR (Mbﬁj)él) ershes atc@ t@

afford 1-(benzyloxycarbonyl)-piperidine-2,6-dicarboxylic acid as a white solid (1.35
g, 88%). LCMS: m/c 264 (M-CO2H)+.

Neat acetic anhydride (0.453 ml, 4.80 mmol) was added to a stirred

20 suspension of [-(benzyloxycarbonylpiperidine-2,6-dicarboxylic acid (1.23 g, 4.00
mmol) in toluene (20 ml) and the mixture was heated to reflux for 1 h. Resultant
clear solution was evaporated to dryness to afford the corresponding anhydride as a
colorless viscous o1f(1.2 g, 100%). A THF solution of methylamine (5.00 ml, 10.01
mmol) and TEA (0.558 ml, 4.00 mmol) were added to a cold (-20 °C) solution of the

25 crude anhydride in an. THF (4 ml) and the mixture was allowed to warm 1o rt and
stirred for 1-2 . Rxn was diluted with ether (25 ml) and 2N HCI (10 ml) was added
and organic layer separated, washed with water, brine and dried (MgSO4).
Evaporation of solvents gave a viscous o1l (1.13 ¢) which was dissolved in an.
toluene (10 ml) and treated with acetic anhydride (0.453 ml, 4.80 mmol). The

30 mixture was heated to reftux to for 2 h and then evaporated to dryness to afford an oil
(1.32 g} which was purified by flash column chromatography (silica gel, 3% McOH
in DCM) to afford benzyt 3-methyl-2, 4-dioxo-3,9-diazabicyclo[3.3.1 Jnonane-9-
carboxylate as a colorless oil {0.805 ¢, 66.5%). LC/MS: m/e 303 (MH+).
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+0 10 (1
aR, 12bS) - 5-(tert-but oxycar bonyl)-8-cycl ohexyl - 11- net ho

- di hydrocycl opropal d] i ndol o[ 2, 1- a] <z
“KT%T%enzazeplne la(2H) - carboxylic acid. Sodi PC1nmzmmmsﬁm3
hydroxide (a(l. IM 31 nL) was added to a cooled
solution (0OC, ice bath) containing 5-tort-butyl
| a-ethyl (laR, |2bS)-8-cycl ohexyl -1l -nmethoxy-1, 12b 15
di hydr ocycl opropal d] i ndol o[ 2, 1-a] [ 2] benzazepi ne-1la, 5(2
H) - di car hawytdduepchdoDoithenzyl 3Abctngtol4)-diodHEY{(BGalidy)k|o[ BRd]

?g:‘rg@glg!’ ]E)I,caﬁﬁoigngﬂ%tc &ﬁcjllnilén 6%'8%111.%“0%8&';] ﬁgi‘?ﬂ{claé F]@Q nW% in ¢thyl acetate

anb(zfe)nﬁn tz\ema}en alevsted filer BMooMhessuRIf Uy drogenwasmpaol Bd

RO I R A
M X UGS \WaSHTdr thﬁﬂ—@bym@iéb{c bed. Wb dnbnet londBs a white solid
acetate :2 x 30 The co ned organi c portions

ver 67 eHSWP@H6BKMhe) (20 n1 ,), dried (nmagnesium
sulfate), filtered and concentrated to afford a while

solid which was used)MAthout further purification in
t he next Tet gpredicalgd-5rel gripduoim of dekH (285 pgp5Af pmolan an.

dat "1‘11\15@?5 {n Ui;%gn By, 8§pl Hﬁ‘i’iﬁhﬂ-r&clo%ljnb%' @ 4 leI]C 375

chr omat og equl ppe henonmeneXx- Luna
148 me@xﬁmﬁdfooi)mdcubd pyl @esmoumlw@mﬁt@eowwfe 1- 2 . Rxn

det %ﬁt o1@lin 8 %(Q%%ﬁcaiﬁg) hp(?{\@l\(c%c}:]yeaﬂgﬁ Gn fo wﬁé‘?g%"nﬂ)ﬂi f,r]ﬁl anH (0.6

Iutlon condi [ow rate
a gnﬁ]ohné mtatap 0.2 60Rend Glevibhiuspentiod Was ol wemtly Birted an@¥btered and
soI )%6,8 nt ré of 4. m.n,
XII %{ (%VCI }LLQ"#H) ng%m rlf d)?\%liﬁcn% n%ﬁé ﬁggn bi owﬁmg\gingh %}dbn
\Nhe[iﬁs(ﬂ;\@:ld\leCﬂlcﬁnd\laeat&%@hﬁmm 1195%: K2 Ofdrd BOmatiai3,9-

ni um acet at.e and spl ven 5% HO / o
B e Ui 28 Ve S Bos TR M Fokons beEdsd
aceNaire (s datcoeEs; §phien munesh WH| MY 2a2M.3r (CARSS 2.57-2.97
Platformfor LCin electrospray node. nfz 502(MH). O
HN NTEWE: 5 Tert-butyl (1
aR, 12bS) - 8- cycl ohexyl -1 a- (2, 5-di azabi cycl 0] 2. 2. 2] oct - 2
yl car bon§Fyerairaeadnssipr 119 preparpsipe oty diogt R Spespas
20 d] LBdOQlagide coupling using 3-methyl-3,9-diazabicyclo|3.3.1jnonane. A
mixture of acid (1 eq), amine (1.2-1.5 eq), TBTU (1.3 eq} and TEA (4 eq) in an.
DCM was stirred for 1-2 I at rt. to afford the amide which were purified by reverse

phase prep HPLC and isolated as TFA salt.

N
Y
25 .
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a] ] 2] benzazepi ne-5-car boxyl ate. TBTU (691 ng, 2.15
mol ) was added in one portion to a cooled solution
bat h) containin | aR, | 2b5) - 5- (tert

W()Eazzq‘ﬁggxycarbonyl)) 8- cyclohgx§l-ll net%oxy(l 126%8[ﬁ§%p8’*w3

ycl opropal d] i ndol of 2, 1-

a] [ 2] benzazepi ne-1 a(2H) - carboxylic acid(900 ngy, 1.79

mol ), D EA (1.88 ni, 10.77 mol),

2, 5-di azabi cycl o[ 2. 2. 2] octanc (1:1) dihydrochloride

E (1 338 Q+/-)28-62 loFRALN (méthiylsl}leumi)m, nlz 1metam@'§a@m114148thoxy-

Med! a—éﬁmwﬁ &%ﬂ*‘ws@cvi%%ﬁ)’ﬁﬂﬂawag areione) &%ftmawéli(*%oﬂ 1-

ML)a) [2T$@1§&Lmll%rﬂ(5m‘ﬁﬂ& NBicHr@iubHasipRrifidd l%' i claﬂdLC dnd

dlluted wi t h addj tional dich|oronethane

sol Bitethasidyi grae b ¢ P i ¢lastiop tips: %7%011%)11/0 %ésmaa) e
W thodic D& dbd&vale) exidlds§ler -&oﬁa@nﬁgﬂomem 12# RMR ﬁoo MHz,

filtered and concentrated to afford a whi't
r estiALeRWRPBN-Dhvagpei F7urlsatOde, Wb hl .06 peft @Gneé 14)21 7&8 20.16 (m,
nL) fif.of, [ I c t

g lionhea issasl| ankeh s, wada Wit 11
t [ r€e54} BAL(mIal L0 [dat2d128.7Wag.04 éoot HE@ 56n 487 Shi, mald 281 -

LC I| r r 5 h
Phé%gﬁgnexﬂﬁdq &Eﬂgi§94?@€gﬁﬂﬁingg tQP 22 Hz 1H),
10SPLE. 190AN3 Advh, Vi ES), deﬁ etrs(m, al),a.sdeRact(mr 2 wave I engt h of
220nM The el ution conditions enployed a flow rate of
4 mL/mn, a gradient of 100% sol vent A/ 0% solvent B
to 0% solvent A/ 100% sol vent" —a gradient tine of
4 min, a holdtime of I mn, and an~analysis tinme of 5
25 mn where solvent A was 5% CIL3CN / 95% H70 / 10 nmM
ammoni um acetate and %ol gent as 5% 1 120 / 95%
CH3CN / 10 nmM ammoni umsaget a
det ernmi ned using a MvcFohm
el eetrospray node. mz 596( ML- 88 WD 2008/ 112473
PCT/ US2008/ 055893 O ~N\ N O(~DJ Oe 'Pert butyl
(IaR 12bS) - 8- cycl ohexyl - 11- net hoxy- 1 a- ((5- ( 2- net hoxyet
hyl )
2, 5- di a$HBr EET SIS r b e by Py Py sl
15t etmahyx}r beffeinehy bpafditzn bidpd 632, lj,maﬂahapbﬁﬁzcawepl ne-5-c
?Ir gc%)c( Exb (llgﬁgyz?gﬁggﬁneg?%%ﬁgg 1cg{ bn rlml({e Il?m pyoduci was
di gralbic€lycpop 2P2C2ho GblaRdyk e dcibonyild) LC/MS: e hexymd:, 21846
a, 2,12b- - . : .
thin;m/e 671 (MH™). The product was observed to exist as inter-converting rotamers
by 11 NMR (400 MHz, CHLOROFORM-I) 6 ppm 1.04 - 1.57 (m, 6 H), 1.60 - 1.86
20 (m,J=44.57 Hz, 4 H), 1.85-2.29 (m, 18 H), 2.49 - 3.26 (m, 4 H}, 3.52 - 3.74 (m,
J=14.60 Hz, 2 H), 3.80 - 3.99 (m, 4 H), 4.54 - 4.77 (m, 1 H), 4.97 - 5.31 (m, 1 H),

myj.or 1.,Cin

8.01 (m, 2 H).
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tetrahydrocycl opropa[d]indolo[ 2,1
-a] [ 2] benzazcpi ne- 5-car boxyl ate (400 ng, 0.671 mol),
5 =£2- et hoxyet hane (373 ng, 2.69 nmol),

wol iR (978 10 ny, 6.71 mol), and THE (71Q9ﬂ€§ﬁm9&%&m
stirred wwth rigor at 70C for 20 hrs. The m xture was
filtered and the filtrate concentrated to dryness. The
resultant solid was triturated with n-pentane (2 x 5
m.) and used wi thout further purification. LCVE:
retention tine 4.073 nmin. LC dat S recorded on a
Shimadzu LC-1OAS liquid chromato h equi pped with a
Phenomenex- Luna | Qu C18 4. 6x50n®y,Col unm 15 using a
SPD-1 CAV WV-Vis detector at a defdctor wave |ength of
220nM The elution condiflio shpnp oyed a flow rate of
4 m/nin, a gradient §fdH00P6 Jopvent\ A/ 0% sol vent B
to 0% solvent A/ 100% sol vefit gF¥tient time of 4
mn, a hold tinme of 1 min, and @ analysis tinme of 5
m n where solvent A was 5% CH3CGN// 95% 1-1,0 / 10 nM
amoni um acet ate and sol vent B was 5% H20 / 95% CH3CN
/10 mM 80ychrmayiiNHiNa¢t-dimtthylsiBindat)al ,vad 1 e tetratry el 1-

st DR SLOTRRR R ORRERTs 4 {llln S BEHLEIPT &Y

SZOO&/clﬂ]JEdﬁIB]lR@Hb[WS&Q[BM@E&&QBIe-S carboxamide. The )toduct wax

R T R P O R A SRR

t et mahyde ovy©O4 }(Dpr Opapiddhicn d@i Ofs2svid &) exist as inter-converting rotamers
[ 2] benzazepi ne- carbox¥llc aci d

wdusa SR dibadion %r%%mégwnwﬁyﬂs1m’”*’ai 58236

aR, ﬁ@bﬁ)jr §-3czyglaelaﬁxvé Hl, 31429374 (m, 2 1), %77 's 92 (m, J= 302 Hz, 4 H),
y-1a- ((5-nethyl -2, 5- Sllazablc o[ 2 21 ct-2-vyl

lg ca?’ B%)nﬁl'lzg (m lé) é 5@26 73 (m, H), 4.71 - 5.20 (m, 1 H), 6.85 - 7.04 (m 1 H),

tetﬁ@@yaﬁagycﬂ@pﬁ@na[d%rﬁﬂpbpi m41ay[2hbema@aﬁmnmﬁvan

ar boxyl ate (55 m.)

sol & O Nds nalntalned at rt for 3 It and t hen

concentrated to dryness. The resultant residue was

charged with 1:1 nethanol/mate{,fﬁt% m.) and the pH

i ncreased to above 8 by sl ow add n of aqueous,
saturated, 10 sodi um bi carbonatg (10 nmL). The sol ution
and extracted

15
{(+/-)-8-cyclohexyl-N-(ethylsulfonyl)-1,1a,2,12b-tetrahydro-11-methoxy-

1a-(3-methyl-3,9-diazabicyclo{3.3.1Jnenane-9-carbonyl) cycloprop[djindolof2,1-
a]j2|benzazepine-3-carboxamide. The product was purified by prep HPLC and
isolated as a beige solid. LC/MS: Retention time: 2.846 min; m/e 659 (MH"). The
20 product was observed to exist as inter-converting rotamers by 1H NMR (400 MHz,
CHLOROFORM-D) & ppm .14 - 0.52 (m, T H), 1.10- 1.49 (m, 7 H), 1.48 - 2.19 (m,
11 H),2.18-239 (m, 1 H),2.50 -3.21 {m, 5 H), 3.28 - 3.75 (m, 7 H), 3.83 - 3.92 (m,
4H),3.92-4.34 (m, 2 H),4.53-4.79 (m, | H), 4.86 - 5.24 (m, J=82.59 Hz, 1 H),
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washed with brine (20 nL), dried (magnesium sul fate),
filtered and concentrated to afford a |light yellow
' ich was used without further purificat. <o

WOE%H/% Wéhows over | appi ng peaks at retention ?Ekg&i‘.mﬁ@%’s”

min. LC data was recorded on a 15 Shi madzu LC-1 CAS

i quid chromat ograph equi pped with a Phenonenex-Luna

10u C18 4. 6x50mm col unm using a SPD- 1 QAV UV-Vis

detector at a detector wave |ength of 220nM The

eI ut.§lon7. m)miiztmomeg enph ayed2 &2 fHzpWHI,at 2 o7f'a34nnt/1m' N48 a

or G 15 Wi 301 TER: 7o oy TRMYRR N0 e o

a hol d tlme of 1 mn, and an analysis time of 5 mn
where 20 sol vent A was 5% CH3CN,£95% H/O/ 10 nM
amoni um acet ate and sol vent 13 5% 1120 / 95%
CH3CN / 10 mM ammoni um acet ate. oc\M® data was det er mi ned
usi ng a M c' omass PI atformfor LG in el ectrospray
node.; mz 598 (MH). 0%-\} 0 qif ~DS. OHOw 25 (1
aR 1 2bS)-8-cycl o h@ﬁH Isu I fonyl)-1 |
-meth oxy-1 a-((5-(2 OMe

nmet hoxyet hyl ) - 2, 5- di azabi cycl o[. 2] oct - 2-yl ) car bonyl
)-1,1a, 2,12b- t et rahydr ocycl opriapa[ d] i ndol o[ 2, 1- a]

512] benzazepi ne- 5- car boxam de. EDCI (178 190 WO

2008/ 1124/738-BeldnSA008h 0988 Hidosullhny 1 PR 8a, 201D e tinerg d 2d the d
gfq 1%}!2% Iyr] ‘g&emgt?lyl J%8—(!1‘1}‘18&%](?[%'3u1t]llugarzlms%ncta?tl)or:1lyir}g (1

8- C%y@lo@hﬁﬁwilizndzdo-[ HBL\hQ?ZbBénhlacﬁl(l@S(cﬁrlﬂﬁhhﬂ&y gthBptolindd wars di
azabl cl 0 - y
a, 24! B( PePraky &};(5‘89 EPBEHEpAPEEs i‘ﬂ'j’SI bf @Agl Re{popbibng £288

I(}p| rlﬁnﬁm/&ﬂ%*@ﬁ%h’ I Bhedsb e BhSoi8veddo 6:L% amm&)oon%ﬁ; 168&hers
ny, 309 mmol ), 2-isopropyl 5 sulfonam de (191

1 wnhwrs (40RMATGICE AN o §HL - 0 Fhesn oLt 0 147
f tad
m, BB 84 negk al ¢y 196 . g?ﬁg‘“hﬂ;%ﬁgﬁ\é\fé (Huwim),fass-?,.m

i tional di cﬁ? or'onet hane

aqd@bééﬂ St ut-6t ed Jsbdi Ury.Bi ldaB BaRALE (1h24 K),2056rd4, H4, (m, 1 1),
ek of 2 ) i-ed ( nes, S I

(PR AR ok 2P0 ) v g i RANE S ke Y bt e
Ly esli-dué IimaSHpuIIr49f 176 (by 1phepés a8 D ey, Iidver se phase
HPLC under basic conditions 10 using a Phenonenex,
luna, 10 micron, 30 x 100 mn colum. Di astereoners
were not separabl e under theseNh;}_Qti ons. Product
was a white solid. LC M5 shows

o.M

0

]

(o]
/\/§~N N
iasvsy
OMe

(+/-)-8-cyclohexyl-N-(propylsulfonyl)-1,1a,2,12b-tetrahydro-11-methoxy-
20 la-(3-methyk3,9-diazabicyclo[3.3.1]nonane-9-carbonyl) cycloprep{d]indolo[2,1-
a][2]benzazepine-5-carboxamide. The product was purified by prep HPLC and
isolated as a beige solid. LC/MS: Retention time: 2.918 min; m/e 673 (MH"). The
product was observed to exist as inter-converting rotamers by HH NMR (400 MHz,

CHLOROFORM-DN S ppm 0,12 - 0.53 (m, 1 H), 0.76 - 1.14 (m, 4 F), 1.14 - 1.52 (m,
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separate diasterconmers as overl appi ng peaks at

retention tines 2.288 mll and 2.372 mn. LC data was
on a Shimadzu LG 1 OAS | qU| d chr onmat 08/055893
Wdﬁ%%gﬁ% wi th a Phenonmenex-Luna | Cl8 4. 6X gg% )

coI um using a SPD-1 QAV UW-Vis 15 det ector at a

detector wave |length of 220nM The el ution conditions
enployed a flowrate of 4 nit-/mn, a gradient of

100% sol vent A/ 0% solvent B to 0% solvent A / 100%
sol yenti.4| - :al@mdrzemz.w ne4ofmd 1, A.48a3861(d, 4 Hid.05f- 3171 (m,

s’ S0 B ol R 70 S Bty drderar e nk 1)

sol yent 7B2vwas! BY7ir200 B5%6, CHONHZ, 110), mivb ame® (inuint), 7.56 -

ace a d rm.ne si,ng.a M cromass
P o 701 § B 6 1V oBe Gu oy Dnods: k2 SaF Ehe )

§ OHO ON

13- cycl ohexyl -1 0- (et hoxycar bo < 711-indol 0] 2, 1-aJ12
] benzazepi ne-6- 25 carboxylic 2%#%%:}

Tet rabut yl anmoni unhydr oxi de (9.
water) was added dropMAse to a
i ce bath) containing di:
cycl ohexyl - 7H i ndol o[ 27dNa
xyl ate (Prepared as escH
Publ i cati on US20070184024 A 1, ternmedi ate 9) and
THE (463 nL). The sol ution was ntai ned with
continued cooling for 50 mn. and 30 then concentrated

to a vol gmp-salyclehout-NsGoptopykEoiny@s Ll 4,202 h-sbfaliy @Al Mas

di | ut ed 91_WD 8 73 2008/ 93 . with
et hiiehost ét](é"’(eéé’ggri mff«%é@ﬁ@?ﬁ RN Hts?mcvd) 5 N, 3
1 15§blo11pbpld\rmahefi l\A&]Iﬂ]belbﬁidibﬁle@-&Qbﬂifnﬁlde dTlicgfoduct was
(magnesi um sul f , filtered, andm:o centrated to

f f oy ey byypain 1&&/ fseﬂdi igplatpdfs ejgsra i fgentipn gigyg: 3.120

M NmikGy/dataoMas. Mee Plded wak obkcSRl IR &Y as ibier- l:&%&tnw rotamers
liquid chr orratz\%r aph eqw Eed wi t h aPhenonenex- Lun

| cubcild VIR (H30AdHE. o ORI UBME) & repD- PR 3w VS, F12-151
det g6ty @tsga z%t(r%cﬁfﬁ ‘Qﬂz\()e 2'<1%srtﬁ10'i‘lﬂf2 4822§)§‘Mm Efi?) 3.40-3.70

el ution conditions enp w rate of
1§r abihghltl), 831 w@ws@w&m Al 12 @%) s, IBDt fb52)%1 76 (m, l H),
sol t 1 ent T I ent e, of

R e S S TR S R UR LA S S
vvheﬂé B VeI (A JwWh 6 B%i 3®-B@N [.79%% L2095 -BAOM, J=8.56 Hz,
anngﬁpun1acetate and solvent Bwas 5% 1 1,0 / 95% 10

/ 10 mM ammoni um acetate. M5 data was determ ned

using a M cronass

40% solution in
ol ed solution (0 C,

pi ne-6, 1 0-di car bo
Ht ent App.

(DO

\

O

o O O
20 O

(+/-)-8-cyclohexyl-N-(N,N-dimethylsulfamoyi)-1,1a,2,12b-tetrahydro-11-
methoxy-la-(3-methyl-2,4-dioxo-3,9-diazabicyclo[3.3.1jnonane-9-carbonyl)

cyclopropld]indelo]2,1-a)[2]benzazepine-5-carboxamide. The product was
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Platformfor LC in electrospray node: nmlz 416(M4). 'H
NVR (300 MHz, DMSO D6) b ppm 12.97 (s, 1 11), 8.17
791(m 2 H, 7.63 (in, 5 H), <x

Wo'_zl)ﬂ?m/ 15']"%1 8. 389 (in 30, 280 (m @ﬁﬁészdow(mms

1.99 (m 6 H) 1. 30 (m 4H. ON O15 Prepared from

the acid above via standard coupling between acid and

di ami ne and then reductive nethylation of diam ne.

Coupling of the N-nononethyl diam ne could have been

ut ipluiiﬁe(dby ptaadacdnd koleegnopaeat soid, LEesteRbydiel §18d: 3,306

and_cou of .t.he acid to an Rpr.o riate sul famde

or i P b S S Gy B P S ELOB I G otamers

schgmesnwRusto Rroy cae oRaralr g amopnRds 20f 0. 4 hen, 1 1), 0.98 - 1.64
i nvéntion. The renai ni ngﬂst eg( coul d be carried out
185

i n (fhé Hor déd - HRSEn 952 2 W), 23 dBooye & HardeB 1 - 3.67
scoypl mig 19 1hes (nwlrhom@m 9@4% gy fsami_deHgpub @m@m {6

carried out prior cycl opropanation. "1H NVR (
VHZ M, CE3CE)7 - ”Slfio(@mldi)s}?-‘? 693 (wel Hog 4f 7mll(mi blHét7s7’5 -17990
H) , esof multiplets, 3 H), 3.41-3.85
(se(lrnlzieg]qo?%&)rm 30@? , 3.96-3.98 (m 2 25 H),
(m | H, 4.37 - 4.45(m | H) , 5.19-5.28(m | H),
6.98 (in, 0.7 H, 7.17 (m 0.3y, 6.98 - 7.07 (m 1
H, 7.56 - 7.58 (m 3 11), 7.642#4.65 (m 1 H), 7.73 -
7.75 (m 1 192 WO 2008/ 473/ PCI/ US2008/ 055893 H),
7.92 - 7.94 (m 1 H), O23 1w LCMS: retention
time 4.008 mn LC data was regorded on a Shi madzu
LC- 1 OAS |iquid chromat ograph epped wth a
10Phenorrenex Luna 1Qu Cl 8 4. 6x50nm col umm using a SfPD
| CAV UV- Vi det ect or th o
220uH TR H0GH Sal B B Db PoiAba B P r
5 4lrlﬁﬂ4ﬁﬂ¢yl’(llopaoiﬁ|1(ﬂdi{ﬁm{2 0fa) [2(HR%0.50hiM M2 oa i PIR! MRNT
Bto 0%solvent A/ 100% solvent B, a gradient tine
of Sediprhydepxfrts) (g tllvhél &) varpdred ahe capedarbtign (0SCipgrad)
of c@ntam:ﬂ SR MRS PLVEH szﬁ YIS %"/@y%&% h1 Areifokh-915,10

mM ammoni um acetate an solvent "B wasS 5% 11z0 / 95%

I5cHalgNdrocygonmmpsdirgialoli -al dibezazepe- ld 8t A whiguboxylate (4.0 g,

det () L atf\or <
cl ﬂ6ﬁalgggﬁn§gé]ﬁ)%lg lg(gﬁ' 31 55%[)1 6\'}“% ﬂfalplnlc[l soluuon wa

conpountddr lheCqmilepmtb@lmumiamgmmd@C@dlumést,waw&inogdm§ht dhe
t h%l%uoag%? Jooggqtgaanpfb\ég ice bath) and the pH reduced 1o just below 4 by slow

addition of IN HCI (aq., 33mL). The mixture was immediately extracted with ethyl

20 acetate (2 x 30 mL.). The combined organic portions were washed with brine, (20
ml.), dried (magnesium sulfate), filtered and concentrated to afford a white solid
which was used without further purtfication in the next step. LCMS: retention time:
3.162 min. LC data was recorded on a Shimadzu LC-10AS liquid chromatograph
equipped with a Phenomencex-Luna 10u C18 4.6x50mm column using a SPD-10AV

25 UV-Vis detector at a detector wave length of 220nM. The clution conditions
employed a flow rate of 4 ml/min, a gradicnt of 100% solvent A / 0% solvent B to
0% solvent A/ 100% solvent B, a gradient time of 4 min, a hold time of | min, and
an analysis time of 5 min where solvent A was 5% CHaCN 7/ 95% Hy0 / 10 mM

ammonium acetate and solvent B was 5% H,O 7/ 95% CHaCN / 10 mM ammonium

187



NN NGOG/ VO H O-i0OS NNMNMH\/ O 15

a-((3-Acetyl-7-nmethyl-3,7,9-triazabicycl o(3.3. 1] non-9
bonyl ) -8- cycloh exyl-N-(d i nethylsu sxqc

%4 }ﬁ% et hoxy- 1. | a.2.12 b. pé1Bu 008055893

etrahydrocyclopropald]indolo(2,1-a]

2] benzazepi ne- 5- car boxam de, (laR, 12bS)-. 'H NWR

500 MHz, CD3OD): S ppm0.21 (m 0.25 1-1), 1.19 -

.33 (m 1 H, 20 1.43 (m 3 H, 1.70 (m 1.75 H),

. 8flcefam. MS ta whs 08eifiimed WRinklp Mi2ropfsyIptfdmHr, L Qnﬁ(ﬂectl ospray

in 1 .(m 2 H, 3.01 (m 911), 3.16 (m |

ro,f”ﬁ."%é’v%ﬁ?ﬁ%', 3.44 (m 1 H, 3.74 (m 3 H, 3.91

(m 4 H, 4.19 (in, 0.25 H), 5.54 (m 2 11), 5.00 (in,

1.75 H, 7.03 (m | H, (nll , 7.28 (d, J =

8.55, 0.75 H), 7.34 (d, J mé 0.25 H), 7.53 (m

0.75 H), 760(m 0. 25 H)q : J =8.24, 0.75 H),

7.91 (d, J 8.24, 0.25, (m 1 H. LCWMs:

mz 717. 43, Rf 1.705 niin. buyhi.ty. LC data was

recorded on a Shinmadzu LC- I OAS dui d chr omat ogr aph

equi pped with a Phenonenex- Lun193 WO 2008/ 112473

PCl YUS2008/ 055893 10, C18, 4.6 x 30nnn col um, using

& SPD-1OAV UV-Vis detector at a detector wave |ength

of 220nM. The el ution conditions e | o at
of & ot herthuesd (g PSSR ph Rpobh OA-sigtcol Dhe o £
sol y&mboﬁyﬁﬂlgﬁ/&ﬁ&JyVﬁmZ ﬁlf tcﬂa@ﬂg/&x%@}c%ﬁﬁbpa&lhﬁiolo 2,1-

gradient tine of mn., and a

anaPlf&lbgnaapepine - C%‘ bl‘ﬁ“ﬂ““v\ﬂ @fr éJ (99 %’éi‘f:v%:hst m)&"@/@(‘é“ i l%@q
was 455D R o PP e e et ©
1¢at hutwasaidetgi-ticyadeheygli Ngmethoxvt 6 Fbndikgir@ly alopiopad filold[E1-
N el 2ELEASRIAN PRI art Ry lic acid(900 me, 1.79 mmol), DIEA (1.88 mL,
10.77 mmol), 2,5-diazabicyclo[2.2,2]octane (1:1) dihydrochloride ((498 mg, 2.69
mmol), (H. Newman, J. Het, Chemn. 449 (1974); P.E. Thompson, J. B. Zeigler, J.W.

McCall, J. Med. Chem., 17, 481 (1974)), and dichloromethane (36 mL). The solution

15 was maintained for 1.5 h and diluted with additional dichloromethane (20 mL). The
solution was washed with water (3 x 20 mL), washed with brine (15 mL), dried
(magnesium sulfate), filtered and concentrated to afford a white, tacky residue which
was triturated with n-pentane (2 x 20 mL) to afford a white solid which was used
without further purification in the nexi step. LCMS: retention time 3.841 min LC data

20 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 clution 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 4 min, a hold time of 1 min, and an analysis time of 5

25  min where solvent A was 5% CH.CN /95% H,O / 10 mM ammonium acetate and
sojvent B was 5% H,0 /7 95% CH:CN / 10 mM ammonium acetate. MS data was

determined using a Micromass Platform for 1.C in clectrospray mode. m/z 596(MH ).
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O NN NY O ONN 10 I
a-((3-Acetyl-7-nmethyl-3,7,9-triazabicyclo [3.3.1]
non- 9-y| ) car bonyl ) - 8- cycl ohexyl . .
WQ%%E}’(/?Q% utyl sul fonyl ) - 11- met hoxy- 1, 1a, 2, 12p- PCT/US2008/055893
tetral tydrocycl opropal[d)indol of 2, 1-a] [ 2]
benzazepi ne-5-carboxam de. Il NVR (300 WHz, CD3QD): S
pme 20 (m 0.25 11), 1.14 (m 6 H, 1.36 (m 4 H),
1.64 (m 15 1 H, 1.78 (m 2.75 H, 1.99 (m 4 H),
.29 (m 4H, 2263 (m2H, 2.84 (m 4H, 2.97 (m
H, 3.18 (m 1 H), 3. 2H), 3.66 (m 2 H,
.88 (m 4 H), 4.19 (m%‘@) 4460 (m 2 H, 505 (m
H, 7.01 (m I H),ﬂ.\l 7.29 (tn, 1 H,
.51 -- 7.61 (m | H~ ) R 796 - 8.06 (m 1
LG Ms: mz 730. 30, Rf 3 22
LC data was recorded on a Shi U LCG-]J]OAS liquid 20
chr omat ogr aph equi pped with a Rhénonenex-Luna 10p, d
8, 4.6 x 30mnm columm, wusing a SPD-1QAV WV-Vis
detector at a detector wave |ength of 220nM The
eI uti on 'GeABadyl gaa 1eﬁ$)}sayﬁ%1ﬁx§1hqvmmbﬁj DA-((5-(dod e oy ethyl)-
gradi ent, of 100% sol ve 0% solvent B to 0%

sol%réﬁf“ﬂb‘chiﬂé%zé%l‘*%é’ﬂ%ﬁ‘é’ﬂ“é}) gradi’éft tinme of 2 min.

A hebdnydrotR Molo[ 2] @IbeARHeyidb-S-dakhoR y Rk Szxmn
ey droBR16H ol Bhiiolol 814 R ARFNBE S-SR Bl 5

t ri FPRFY ?f@%@ﬁlkyn&@rldﬂ%@%W%ﬁ% cwlmyillei%?ﬁzo / 90%
NbQHdeblc}&é(z\Q@ 3&@85/1@311%4@?; 1?%&1%%@%&%@%893 0.1%

trifluoroaceti ¢ aci ta was déeterm ned usi ng
M cletaradcmion ﬂbltdﬁnfd@!pﬁ 1L@ Fhcrahaspme o sproayy Iae 00 e, Or(r?l

N xﬁ%ol), 1-bromo-2-methoxyethane (373 mg, 2.69 mmol), potassium carbonate (978

;\II—\(JOOJI\)

OMe 96.0 % purity.

10 mg, 6.71 mmol), and THF (7.0 mL) was stirred with rigor at 70°C for 20 hrs. The
mixture was filtered and the filtrate concentrated to dryness. The resultant solid was
triturated with n-pentane (2 x 5 mL.) and used without further purification. LCMS:
retention time 4.073 min. LC data was recorded on a Shimadzu LC-10AS Tiquid
chromatograph equipped with a Phenomenex-Luna 10u C18 4.6x50mm column

15 using a SPD-10AV UV-Vis detector at a detector wave length of 2200M. The
clution conditions employed a flow rate of 4 mL/min, a gradicnt of 100% soivent A /
0% solvent B 1o 0% solvent A/ 100% solvent B, a gradient time of 4 min, a hold
{ime of 1 min, and an analysis time of 5 min where solvent A was 5% CH;CN / 95%
H,0 / 10 mM ammonium acetate and solvent B was 5% H.O / 95% CH;CN / 10 mM

20 ammonium acetate. MS data was determined using a Micromass Platform for L.C in

cleetrospray mode. m/z 654 (MH™).
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OO0/l SN HS5

((3-Acetyl-7-methyl -3,7,9-triazabi cycl oj 3. 3. 1] non-9
nyl)-8- cycl ohexyl g <<

%ﬁg%gfopylsulfonyl) 11- et hoxy- 1, 1a, 2, 12b_PLIﬂB2MBM3ﬁw3

tetrahydrocyclopropal d] i ndol 012, 1- a] (2]

benzazepi ne-5-carboxam de. |H NMR (300 MHz, CD30D): 6

ppm0.20 (m 0.25 H), 0.98 (m 2 H), 1.13 (n] I H),

1.24 10 1.49 (in, 9 H, 1.65(m 0.75 H, 1.83 (m 2

H), 2. 04(16R12BS)H§- FY(‘IO!ﬁ@yI(]mmdthH)y-lzﬁ-((S-inf(thﬁ25I H),

2 Djtiab Pigshidihe 2Pl Peggnlp dgFapl My 319, 8- 20, (m

3. 9&tfamyddocddprofa@Qindeln)2,-ajH)berbafkPin(e-Frcarbotlic ad¢idOBFA (8.4

E m mf) ]ﬁ}ii gd;dcgg) ?(2 ?]'q%u(nr(r)& c%tfml@g&ggutgl%@{,&ﬁ?S)-F%Z:’ya;)l}e_xyZ} 170
5&(:/ MothoR¥-Za- {3 onaiB1-2RE clxl&aBﬂ!chﬂ[ima O(Q&E:ﬁ)cg(d)gMH)'—t,YaQ,llﬁ)-

ta was, recor madzu. LG [ [
T A ERLOR Bl 5 e LBt A e 1P me, 0.841
Cl8innth oany IR & Qi UMMy WSiiag vas 58[@1411@@\& VoM 1$and then
detector at a detector wave |ength of 220nM The

el uBSMSARtEENAP tVERS. Enpreayeat *ﬁq‘fhllco‘(‘i\?qrcgf’éc‘b‘fm i1 rldn}cr‘hdﬁou water
20I iﬁe()ﬁftiill)eﬂ@ ﬁ%‘&ﬂ ﬂ-Qx@;%ﬁs%@ kygRbe b) sBX0HY¥RDE aqﬁc&ﬁ SQ% ated,

% sol vent B, a gradient time of
1% nsodiygn pigtigondtadd 0 gfl) 1 The wplutioaeps gﬁncgﬁtaqt%tp gcn@qvquénc@fdngl and
tmr Pﬁt%t%ﬁ %ﬂt%%lc%%(\frﬁaﬂdt é?‘f\’g ?&9%%%}%1:@@%&5’%%& ngnslw@lc

uoroacetic acid vent
Ve OMaghod s foriing (2@0}1@3@1@5{(ﬁ (magigisigm uBatgafierps and Conccnn dted to

det - 5 Bl Jord.C.in

e L0080, Y AR P g 4 Ak s

PCT# wsz@»@@ﬂam]@s 86&s aCleh v tilve2 88%inm. LE dita was conpsiodineg a
18 f gl%n%éuaulj IQAB%qui@un{(\)m%%graﬂ)h cquipped with a Phenomenex-Luna 10u

C18 4.6x50mm column using a SPD-10AV UV-Vis detector at a detector wave

@)
la-
0

length of 220nM. The elution conditions employed a flow rate of 4 mL/min, a
oradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent B, a
oradient time of 4 min, a hold time of 1 min, and an analysis time of 5 min where

20 solvent A was 5% CH3;CN /95% H,O / 10 mM ammonium acetate and solvent B was
5% H,0 /7 95% CH;CN / 10 mM ammonium acctate. MS data was determined using

a Micromass Platform for LC in electrospray mode.; m/z 598 (MH ).

25
(1aR,12b8)-8-cyclohexyl-N-(isopropylsuifonyl)-11l-methoxy-1a-{(5-(2-
methoxyethyl)-2.5-diazabicycle[2.2.2]oct-2-yDearbonyl)-1,14,2,12b-

tetrahydrocyclopropajd]indolo|2,1-a][2]}benzazepine-S-carboxamide. EDCI (178
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10 where: R is COR5 or CONRGRY; R is NN1 Ra
NNNR8 NR8 \N-C1ll R*.; -RI I 15 NN NA(/ ~-N Re N

Re U RS RS ONRS I-f"/ONJ ° Ny N,
WON(N?J}IHZ e O O) NR R5 ORS 8 a NtV Ra N 'Q_C@Sjﬁ(ﬁ%/(h'ﬁ;)ﬁi

1I/"MNNRaR8N N RBRaEae N/ \ NN NN~N N
196 WD 2008/ 112473 PCT/ US2008/ 055893 R is hydr ogen,
hal o, al kyl, al kenyl, hydroxy, benzyl oxy, or al koxy;

R is cycloalkyl; 5 R5 is hydrogen or alkyl; R6 is
hy dh @@ R mnad] Ky4s,ad aéckylztsm»m abikiemytb SCRAution containing (1aR,12bS)-

cycl oal kyl SO2, cyco | )a al oa . S02,

Rg%%ychlhéﬁshébzm '61"3’( % L%Ctgy 7S ﬂi}’dp%b‘é&z?rﬁ““z'
al k)MdelbaS’yl] s mydm&ﬁm daickmb;alo@mln@t@iolfyl xiL2]bcn/d/L pine-5-
(cycl oal ky Jr oxyal 0X

al KM @arlmyi 3 7%%* (b 9@4}?@&% ﬁ%(’% A %%Q%W‘@lé:rgobﬁg} ppyl
sl KQW&@{:@LOQW mel k¥ 1%}) angy{ghfl%ﬂ@{ﬁaﬁg)%’ mL). The sloium)ns was

hal oal k am nocar bonyl, (al kyl am no) carbo

(di laquktwnaqiﬁﬁn bioe af bohipied “b@ﬂzighltloncﬁ éw,hw Whle E?é)nw) wethed
Py g Wzkous, s@ﬂuit@d JM%PIQ@I‘b&{athb Kﬁb 7ml.), washed with water (20

mL), dried (magnesium sulfate), filtered and concentrated. The resultant light yellow
residue was purified by preparative, reverse phase HPLC under basic conditions

10 using a Phenomenex, luna, 10 micron, 30 x 100 mm column, Diastereomers were
not seperable under these conditions. Product was a white solid. LC/MS shows
separate diastercomers as overlapping peaks at retention times 2.288 min and 2.372
min. LC data was recorded on a Shimadzu LC-10AS lquid chromatograph equipped
with a Phenomenex-Luna 10u C18 4.6x50mm column using a SPD-10AV UV-Vis

15 detector at a detector wave length of 220nM. The clution conditions employed a
flow rate of 4 mL/min, a gradient of 100% solvent A / 0% solvent B to 6% solvent A
/ 100% solvent B, a gradient time of 4 min, a hold time of 1 min, and an analysis time
of § min where solvent A was 5% CH.CN/ 95% 0/ 10 mM ammonium acctate
and solvent BB was 3% H,0 /7 95% CH.CON /10 mM ammonium acetate, MS data was

20 determined using a Micromass Platform for LC in electrospray mode m/z 703 (MH™).

O S
N
OO0
13-cyclohexyl-10-(methoxycarbonyl)-7H-indole]2,1-a]{2]benzazepine-6-
25  carboxylic acid. Tetrabutylammoniumhydroxide (9.1 mL, 40% solution in water)

was added dropwise 1o a cooled solution (0° C, ice bath) containing dimethyl 13-
cyclohexyl-7H-indolo|2,1-a][ 2}benzazepine-6, 1 0-dicarboxylate (Prepared as
described in US Patent App. Publication US20070184024 A1, Intermediate 9) and

THF (463 mL). The solution was maintained with continued cooling for 50 min. and

30 then concentrated to a volume of about 50 mL. The resultant solution was diluted
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R10 is hydrogen or alkyl; 20 R11 is azetidinyl,
pyrrolidinyl, piperidinyl, N (R 2)piperazinyl,

(EQJ oRhedbnyl,  thionorpholinyl, honopiperidi nyiLU,USM{,S/ODSS%
onmonor phol i nyl, tetrahydrof uranyl

tetrahydropyranyl (tetrahydrof uranyl )al kyl, or
(tetrahydropyranyl Yal kyl; and 25 R17 is hydrogen or

al kyl; or a pharnaceutically acceptable salt thereof.

2. A compound of claiml where 30 R is CO2R5 or
CG\IRGRC*hyl fRRtafeq 2 IOMLWD 220 8Yithka 477G PCTHN,US2 008106 898d with

EIIQ (llgb tflLkl.dnc!i\ll %m th ) fat%ﬁ'&ﬁcuﬂamﬁ @1 ﬁthg'c\!iﬁ ffol\éil a
I NIRay soilN IR&&SOGR&on@Imﬂ 698 hivy. L Redam Wstecorddd-oR® Mimadzu
E ﬁiﬁﬁgmd@%%@éo%idpﬁq %%Rpeal\\liqﬁa wI\pmcncN\ﬂ&}m %ul\k J\é
5 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% sclvent A / 100% solvent B, a gradient time of
4 min, a hold time of 1 min, and an analysis time of 5 min where solvent A was 5%
CH;CN / 95% H,0O / 10 mM ammonium acetate and solvent B was 5% H,O 7/ 95%
10 CH;CN/ 10 mM ammonium acetate. MS data was determined using a Micromass
Platform for LC in electrospray mode: m/z 416(MH"). "H NMR (300 MHz, DMSO-
D6) 8 ppm: 12.97 (s, 1 H), 8.17 (m, 1 ), 7.91(m, 2 H), 7.63 (m, 5 H), 5.56 (s, 1 H),
4.51(m, I H), 3.89 (m, 3 H), 2.80 (m, I H), 1.99 (m, 6 H), }.30 (m, 4 H).

15
Prepared from the acid above via standard coupling between acid and diamine

and then reductive methylation of diamine. Coupling of the N-monomethyldiamine
could have been utilized. Standard cyclopropanation, csterhydrolysis, and coupling
of the acid to an appropriate sulfamide or sulfonamide as detailed in the procedures

20 and schemes would provide final compounds of the invention. The remaining steps
could be carried out in the order described or the ester hydrolysis and coupling to the
sulfonamide or sulfamide could be carried out prior to the cyclopropanation.
1H NMR (500 MHz, CD30D): & ppm 0.92-2.69 (scrics of multiplets, 19 H), 2.90-
3.19, (series of multiplets, 3 H), 3.41-3.85 (scries of multiplets, 3 H), 3.96-3.98 (im, 2

25  H),(m, 1 H), 4.37 -4.45(m, 1 H), 5.19-5.28 (m, {H), 6.98 (m, 0.7 H), 7.17 (m, 0.3
M), 6.98-7.07 (m, I H), 7.56 - 7.58 (m, 3 H), 7.64-7.65 (m, 1 M), 7.73 - 7.75 (m, ]
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R is hydrogen, halo, alkyl, alkenyl, hydroxy,
benzyl oxy, or al koxy; R4 is cycloalkyl; 10 RS IS
or alkyl; R6 is hydrogen, allcyl,

WO&*’E’Q&’@?@& . cycl oal kyl SC2, (cycl oal kyl ) al kyI )&&%’”"“393
hal oal kyl S02, (R9)( RLO NSQ2, or (R')S02; 15 R7 is
hydrogen or al kyl; Rs is hydrogen, alkyl, cycl oal kyl,
(cycl oal kyl)al Il cyl, al kyl carbonyl,
cycl oal kyl car bonyl , hal oal kyl car bonyl , al koxycar bonyl ,
al kiyl, 302 - 7G}y¢1|npal 1ky$ S0@y, 120). h&)MSihd(c}HtiS@ﬁmc 4.008 min LC data

an1nocarb ).car bon

oo s FC DR P s rawPRshyin 2 or
yrmﬁh(ﬂydznexlﬁiﬁa V&Q @Qﬂ%ﬁbﬂ)%ﬁ? IR i20085.085898/- VR detcStor

hy drogen or al dr ogen or alkyl; 5 RL1 is

azetf Ftﬁg}p: WWrI?IBh Ai%a 91IFM EYTE)EIM“& qwﬂmona employed a flow rate of
N (ﬂng)lﬂhpﬁ(ﬁﬁ’(ﬁbxm& LO0YRERRD KDY solveli 19 FPERBALERN! /1100%
honopi peri ononor phol i nyl, tetrahydropyranyl,

t et*tog’ﬁ?‘d} d@cf(éerwpmc @f fémnam}}@}ddfn@pr(gnlypt)naqukiwn angysis fime of 5
(t %ﬁﬁﬂ%@éé&ﬂ%ﬁ@ﬂwdl & eyt aCT\?fnﬁ% B2/ 1(?111”]5/9}31991@ n Qbetate and

al kyl ; or a g har maceutically acceptable sa
t hewobféni B was SAFoorpatrfeH 6N c10anih anpgrewe adomi) Mﬁsiat@:@vB

o (E’%Nﬁﬁaqé u.?\lF,{; %ZMﬁ\f RIMH\&’I@NH}\%‘%NCR%S 98&%%;)1 d'?J J]E%%gﬁﬁ/z S\ZMMH ).

The following compounds were prepared using procedures analogous to those

10

described above.

1a-((3-Acetyl-7-methyl-3,7,9-triazabicyclo|3.3.1]non-9-yHearbonyl)-8-
cyclohexyl-N-(dimethylsulfamoyl)-11-methoxy-1,1a,2,12b-
tetrahydrocyclopropaldlindolo|2,1-4] [2]benzazepine-5-carboxamide, (1aR,
12b8)- 'H NMR (500 MHz, CD30D): 8 ppm 0.21 {m, 0.25 1), 1.19 - 1.33 (m, } H),
20 1.43 (m, 3 H), 1.70 (m, 1.75 H), 1.80 {m, 2 H), 1.95 (m, 2 H), 2.25 (m, 5 H), 2.64 (m,
1H), 2.83 (m, 2 H), 3.01 (m, 9 H), 3.16 (m, 1 H), 3.39 (m, I 1), 3.44 (m, 1 1), 3.74
(m, 3 H),3.91 (m, 4 H), 4.19 (m, 0.25 H), 5.54 (m, 2 H), 5.00 (m, 1.75 11}, 7.03 (m,
1 H), 7.18 (m, 1 H), 7.28 (d, J = 8.55, 0.75 H), 7.34 (d, ] = 8.55, 0.25 H), 7.53 {m,
(.75 H), 7.60 (m, 0.25 M), 7.86(d, ] =8.24,0.75 H), 7.91 (d, J = 8.24, 0.25 H), 8.05
25 (m, 1 H). LC/MS: m/z 717.43, Rf 1.705 min., 97.7 % purity. LC data was recorded

on a Shimadzu LC-10AS liquid chromatograph equipped with a Phenomenex-L.una
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N~-G-~s NNR8 k- N, ?2: 20 Ra, RBO, or OR3 is
hydr ogen, hal o, al kyl, al kenyl, hydroxy, benzyl oxy, or

w73 R is cycloalkyl; 25 R is hydrogen @eyaddsydisssos
% V\B 2008/ 112473 PCT/ USZOOS/ 055893 Re i s hydrogen, °

al kyl , al kyl SO2, cycl oal kyl SO2, hal oal kyl S02, (R9) (
R10) NS2, or (R ")S™2; R7 is hydrogen or alkyl; 5 R
i s hydrogen, alkyl, cycloal kyl, (cycloalkyl)al kyl,

al kyl carbonyl, eyel oal kyl carbonyl, hal oal kyl car bonyl
al kokxy €ar by BPmal dojuinBORsingy 8PD-ADKYITSOXis detector at a detector

hal oa al kyl am no).car bonyl,, .
Cai Syt R B D o R B g AR AR BB R g - =
Ey g eliinyd af 1&@% Evae;ﬁ AI‘VMZI'%I/E Flgﬁd’ht Bro &dslseivbnt A RI0% Slvent B, a

y ro en or 5 is azeti rrolj dLnI,‘
pi pélrd Iainﬁynpc 0 l‘%— {1@ i%))laltw&(gzllawi, ‘m‘ﬂ%]r%ﬁéﬁlpﬁVF of min. X)\, here
5 hl qmacmphqsm HM%ME@H@ PRI M trifffordAesRMRIdRRO kIR B was
¥ rogen or alkyl; 20 or a pharmaceutically

accé‘bf’ 1300 0% MODHel e tithoroeclig ApUN G wisicippined nsing a

wheg gerfhnads 1 mﬁﬁi‘ R@idcf%o@)ll ywhede,  cycl oal kyl SC2,
hal oal I ryl SO2, (R9)2NSQ2, R10) SO2; and R7 is

hydrogen. 25 5. A conpound of claiml where R is N,
8 /IYRRN NRN-NR ~-NRBN~ PR ~ Re NNI N
aNL VN ~ »“

0 <
N
(40

10
1a-((3-Acetyl-7-methyl-3,7,9-triazabicyclof3.3.1)non-9-yl)carbonyl)-8-

cyclohexyl -N-(isobutylsulfonyl)-11-methoxy-1,1a,2,12b-
tetrahydrocyclopropajd]indoelo|2,1-a]{2] benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30D): & ppm 0.20 (m, 0.25 1), 1.14 (m, 6 H), {.36 (m, 4 H), 1.64 (m,

15 1TH)Y, 178 (m, 2.75 H), 1.99 {m, 4 H), 2.29 (m, 4 H), 2.63 (m, 2 H), 2.84 (m, 4 H),
2.97 (m, 3 H), 3.18 (m, 1 H), 3.47 (m, 2 H), 3.66 (m, 2 H), 3.88 (m, 4 1), 4.19 (m, 1
H}, 4.50 (m, 2 H), 5.05 (m, 1 H), 7.01 (m, 1 H), 7.17 (m, { H), 7.29 (m, 1 H), 7.51 ~
7.61 (m, 1 H), 7.88 (m, 1 1), 7.96 - 8.00 (m, 1 ). LC/MS: m/z 730.30, Rf 1.787
min., 96.0 % purity. LC data was recorded on a Shimadzu LC-10AS liquid

20 chromatograph equipped with a Phenomenex-Luna 10u, C18, 4.6 x 30mm column,
using a SPD-10AV UV-Vis detector at a detector wave length of 220nM. The
clution conditions employed a flow rate of § 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% McOH /

25 90% H20 /0.1% wiflucroacetic acid and solvent B was 10% H20 /7 90% MecOH /
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N. NN RaR2Oi off. O; and R" is azctidinyl,
W()I%M/H'z&ﬁ.' nyl, pipcridinyl, N-(RL2)piperazi ny'PCT/USﬂmsmsssm

nmor phol i nyl, thlonDrphollnyI honopi pcri di nyl’,

honmonor pholinyl. 5 6. A conpound of claiml vvhere R3

is hydrogen. 7. A conpound of claiml where R3 is

nmet hoxy. 10 8. A conpound of claiml| where R4 is

cycl ohexyl. 9. A conpound of claim1 where R6 is

( RI) (‘Mﬁl}lmctwrdc(dR”Ms $02was de@rmAed osmuidcrofmasgsPaitirh for

wher IS, aIk or al koxyal kyl. 15 11. A conpound of
clglfchﬁnﬁcg 0q‘cromthe group consisting of J NN N
ONOO /H OON OONOO1211, SHO\ 01, H'O HN
OKkJON OONHOHONI 00O iIiNS N\ . iN50ON
H,ONS.\NOHONI/OOHOZ;(;l-

N)‘J

o]
O\//

5

la-((3-Acetyl-7-methyl-3,7,9-triazabicyclo}3.3.1|non-9-yhcarbonyl)-8-
cyclohexyl -N-(isopropylsulfonyl)-11-methoxy-1,1a,2,12b-
tetrahydrocyclopropaldlindolo|2,1-a]{2] benzazepine-5-carboxamide, 1H NMR
(300 MHz, CD30D): & ppm 0.20 (m, 0.25 H), 0.98 (m, 2 H), 1.13 (m, 1 H), 1.24 -
10 1.49 (m, 9 H), 1.65 (m, 0.75 H), 1.83 (m, 2 H), 2.04 (m, 4 H), 2.50 (m, 4 1), 2.67 (m,
1 H), 2.83 (m, 1 H), 2.88 (m, 3 1), 3.01 (m, 3 H), 3.10 (m, 1 H), 3.17 (m, 2 1), 3.72
{m, 2 H), 3.92 (m, 3 H), 3.98 (m, 1 ), 4.50 (m, 1 H), 5.03 (m, 1 H), 7.06 {m, 1 H),
721 (m, 1 H), 735 (m, T H), 7.57 - 7.70 (m, 1 H), 7.92 (m, | H), 8.00 - 8.09 (m, 1
H). LC/MS: m/z 716.23, Rf 1,740 min., 98.0 % purity. LC data was recorded on a
15 Shimadzu LC-10AS liquid chromatograph equipped with a Phenomenex-funa 10,
CI18, 4.6 x 30mm column, using a SPD-10AV UV-Vis detector at a detector wave
length of 220nM. The clution 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 I min., and an analysis time of 3 min. where
20 solvent A was 10% McOH / 90% H20 / 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 clectrospray mode.
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RYis hydrogen, halo, alkyl, alkenyl, hydroxy, benzyloxy, or alkoxy;
R is cycloalkyl;
5  R’is hydrogen or alkyl;

R® is hydrogen, alkyl, alkylSOs, alkenylSOs, , cycloalkylSOs, (cycloalkylatkylSOs,
haloalkylSO;, (R™) R'INSO,, or (R'DHSOx:

10 R’is hydrogen or alkyl;
R¥ is hydrogen, alkyl, cycloalkyl, (cycloalky!alkyl, hydroxyalkyl, alkexyalkyl,
alkyicarbonyl, cycloalkylcarbonyl, haleatkylcarbonyl, alkoxycarbonyl, alkyISO;,
cycloalkylSQy, halealkylSO,, aminocarbonyl, (alkylamine)carbonyl,
15 (dialkylamino)carbonyl, benzyl, benzyloxycarbonyl, or pyridinyi;
R? is hydrogen or alkyl;
R is hydrogen or alkyl;
20
R is azetidinyl, pyrrolidinyl, piperidinyl, N-(R'*)piperazinyl, morpholinyi,
thiomorpholinyl, homopiperidinyl, homomorpholinyl, tetrabhydrofuranyi,
tetrahydropyranyl, (tetrahydrofuranylalkyl, or (tetrahydropyranybalkyl; and
25 R'*is hydrogen or alkyl;

or a pharmaccutically acceptable salt thereol

2. A compound of claim 1 where
30
R'is CO,R’ or CONR®R’;

Y.
R 1s
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R? is hydrogen, halo, alkyl, alkenyl, iydroxy, benzyloxy, or alkoxy;

R* is eycloalkyl;

10
R is hydrogen or alkyl;
RY is hydrogen, alkyl, alkylSOs, alkenylSOs, , cycloalkylSOs, (cycloalkyhalkylSO,,
haloalkylSO,, (R%)( R'INSO,, or (R'HSO;

15

R is hydrogen or alkyl,

R® is hydrogen, alkyl, cycloalkyl, (cycloalkylyalkyl, alkylcarbonyl,
cycloalkylcarbonyl, haloalkylcarbonyl, alkoxycarbonyl, alkylSQOa, cycloalkylSO,,

20 haloalkylSO,, aminocarbonyl, {alkylamino)carbonyl, (dialkylamino)carbonyl, benzyl,
benzyloxycarbonyl, or pyridinyl,
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R” is hydrogen or alkyl;
R'"is hydrogen or alkyl;

5 R'is azetidinyl, pyrrolidinyl, piperidinyi, N-(R'"*)piperaziny], morpholinyl,
thiomorpholinyl, homopiperidiny!, homomorpholinyl, tetrahydrofuranyl,
tetrahydropyranyl, (tetrahydrofuranylalkyl, or (tetrahydropyranylatkyl; and
R'* is hydrogen or alkyl;

10
or a pharmaceutically acceptable salt thereof.
3 A compound of claim 1 where

15 R'is COR® or CONRR:

T
Rois

N ; 8  *
P N \-RB A\/N o ﬂ\ N ,R ~
~ —N. N N N
N * RE N\ o \ _R®
V oW NTRT Ty ) Y
8
(IjKR LN AITAN
*--..N */ \-‘k “"--.N N/*
) 3

RS ORS \
. ~R®
_‘N%s *_‘N/\r’
N N RN 4 N
20 R?

b4

3

R* is hydrogen, halo, afky!, atkenyl, hydroxy, benzyloxy, or alkoxy;
R* is cycloalkyl;

25
R’ is hydrogen or alkyl:
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R® is hydrogen, alky!, alkylSO,, cycloalkylSO,, haloalkylSO,, (R")( R'INSO;, or
(R'YS0s;
R” s hydrogen or alkyl;
5
R* is hydrogen, alkyl, cycloalkyl, (cycloalkyDalkyl, alkylcarbonyl,
cycloalkylcarbonyl, haloatkylcarbonyl, alkoxycarbonyi, alkylSO,, cycloalkyiSOs,
haloalky1SQ,, aminocarbonyl, (alkylamino)carbonyl, (dialkylamino)carbonyl, benzyl,
benzyloxycarbonyl, or pyridinyl;
10

R” is hydrogen or alkyl
1945 hydrogen or alkyl;

15 R'is azetidinyl, pyrrolidinyl, piperidinyl, N-(R")piperazinyl, morpholinyl,

thiomorpholinyl, homopiperidiny!, or homomorpholiny; and
R* is hydrogen or allyl;
20 orapharmaceutically acceptable salt thereof.

4, A compound of claim | where R is CONRGRT; R is alkylSO.,
cycloalkylSOs, haloallylSO,, (R*),NSO,, or (RY)SOs; and R is hydrogen.

25 5. A compound of claim | where R? is

N~ i] R A\/ “R? \ﬂ;\N.—RS \ﬂﬁ N&\N'Rs
N , \ N N
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R'! is azetidinyl, pyrrolidiny}, piperidinyl, N-(R'®)piperazinyl, morpholinyl,
thiomorphelinyl, homepiperidinyl, or homomorphelinyl.
5
0. A compound of claim | where R’ is hydrogen.
7. A compound of claim 1 where R’ is methoxy.
10 & A compound of claim 1 where R* is cyclohexyl.
9, A compound of claim 1 where R® is (R"}R'")NSO; or (R*)S0,.
10. A compound of claim 1 where R® is alky! or alkoxyalkyl.
15

11. A compound of claim 1 selected from the group consisting of
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and or a pharnmaceutically acceptable salt thereof. 5
12. A conposition conprising a conpound of claim1l1, or

a pharmaceutically acceptable salt thereof, and a
phacwseeutsi cal |y acceptable carrier. 13. ThePCT/US2008/055893
conposition of claim12 further conprising at |east

one addi tional 10 conpound havi ng therapeutic benefits
for HCV wherein the conpound is selected fromthe
group consisting of interferons, cyclosporins,
interleukins,gzgv netalIoprotease%hnhlbltors HCV
serine protea nhi bi t8ts, HCV pol ynerase

i nhi bitors, @.lshi bitors, HCV NS4B P

i nhi bi '

|nh|bffors

replicon i nhi

hel i ca:
2\

Chirat
~
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, and

or a pharmaceutically acceptable salt thereof.

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
compound having therapeutic benefits for HCV wherein the compound is selected
from the group consisting of interferons, cyclosporins, interleuking, 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 NS3A protein
inhibitors, HCV NS5B protein inhibitors, and HCV replicon inhibitors.
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