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DESCRIPTION OF THE INVENTION
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One aspect of the invention is a compound of formula I
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R’ is hydrogen or alkyl;
R'?is hydrogen or alkyl;

15 R'is azetidinyl, pyrrolidinyl, piperidinyl, N-(R"*)piperazinyl, morpholinyl,
thiomorpholinyl, homopiperidinyl, homomorpholinyl, tetrahydrofuranyl,
tetrahydropyranyl, (tetrahydrofuranyl)alkyl, or (tetrahydropyranyl)alkyl; and
R'? is hydrogen or alkyl;

20
or a pharmaceutically acceptable salt thereof.

Another aspect of the invention is a compound of formula I where

25 R'is CO,R® or CONRR’;



NRs J O*\ 1LNRs N. /N, RS N NaOQO/JJ RS R5 ORS
Ns RB *~NRs N~~ RNNRs N R R8 RBRs * NN* 8
W@208MIM7N N O or O 5 R3 is hydrogen, hal o, aP&yU$2008/055893

al kenyl , hydroxy, benzyloxy, or alkoxy; R4 is

cycloal kyl; R5 is hydrogen or alkyl; 10 R6 is

hydr ogen, al kyl, al kyl SO, al kenyl SC2, ,
cycl oal kyl SO, (cycloal kyl)al kyl SO2, hal oal kyl SQ2,
(R9)( RLIO)NSQ2, or (Rii)S®2; R7 is hydrogen or alkyl;
15 R8 is hydrogen, alkyl, cycloal kyl, R

(cyclo yl)al kyl ,_al rL(ngscar bonyl, cyeN car bonyl ,
hal oal \Iﬁ,@\r Qorfy—h%ﬁkoxycar nyl, al kyl ,
cycleg , hajoal kyl S ,f\@ﬁ\rﬁ%carb nyl

(al kyl am no) car bonyl , (dtal Kyl am no) cargonyl , > benzyl ,
benzyl oxygarfgenyl , or pyridinyl; 20 RO is hydrogen or

al kyl ; sis h

ror al kyR? 5 WD 2008/ 112473

Yy
PCT/ DS(ZWOSSSQBN 1 is azepiNinyl, pyryolidinyl,
pi peridinyl, N (R L piperaziE&N\ rp iNQy | _,N-
t hi omomrphol i nyl , henopi per g , Egmmrcw ol\ \V/*
t et rahydrofuranyl, tetrahydropyranyl, ’ ’

and

(tetrahygh of granyl)al kyl, or (tetrahy yran kyl ;
5 Rig islhydrogep oR*al Kl qor a p maceutklcally

acce%ﬁﬁ% %hemm aspec t N

I nVeRiy | o1 f t“z’;\ lo or /0 .

5

10

15

20

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

R® is hydrogen, alkyl, alkylSO,, alkenylSO,, , cycloalkylSO,, (cycloalkyl)alkylSO,,
haloalkylSO,, (R”)( R')NSO,, or (R'1)SO»;

R’ is hydrogen or alkyl;

R® is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, alkylcarbonyl,
cycloalkylcarbonyl, haloalkylcarbonyl, alkoxycarbonyl, alkylSO,, cycloalkylSO,,
haloalkylSO,, aminocarbonyl, (alkylamino)carbonyl, (dialkylamino)carbonyl, benzyl,
benzyloxycarbonyl, or pyridinyl;

R’ is hydrogen or alkyl;

R'%is hydrogen or alkyl;
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R’ is hydrogen, halo, alkyl, alkenyl, hydroxy, benzyloxy, or alkoxy;
20 R*is cycloalkyl;
R’ is hydrogen or alkyl;

R® is hydrogen, alkyl, alkylSO,, cycloalkylSO,, haloalkylSO,, (R”)( R')NSO,, or
25 R'MHSOy;

R’ is hydrogen or alkyl;
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f or iy RBRE BT Re FEI KSR B RS s
An otmdalwﬂ@hylpﬁamdmeﬂdambam hlﬂ@xylcﬁrbanyﬁ Qﬁl{;ﬂﬂmzdcﬁioalkylSOz,
s A R T S

R4 %ilzmgydaﬁfongsaqg&ldﬁg,lthe invention is a conmpound of
formula | according to the follow ng stereochem stry.
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15  Another aspect of the invention is a compound of formula I where R' is CONR®R’;
R® is alkylSO,, cycloalkylSO,, haloalkylSO,, (R*);NSO,, or (R'*)SO,; and R is
hydrogen.

Another aspect of the invention is a compound of formula I where R® is hydrogen.
20
Another aspect of the invention is a compound of formula I where R® is methoxy.

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

25 Another aspect of the invention is a compound of formula I where R® is

R*)R')NSO, or (R')SO,.

Another aspect of the invention is a compound of formula I according to the

following stereochemistry.



noi ety include straight and branched i soners conposed
of 1 to 6 carbon atons for the alkyl noiety.

wO B4Ry |1 " and "hal oal koxy" include all hal OREHSA8/055893
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substituted alkyl. "Aryl" includes 20 carbocyclic and
heterocyclic aromatic substituents. Parenthetic and
mul ti parenthetic ternms are intended to clarify
bondi ng rel ationships to those skilled in the art. For
exanple, a termsuch as ((R)al % means an al kyl

' @t the substituent

3893 The invention

gpt\abl e salt forns of

R. 8 WD 2008/112473 PCEAUSZOO‘
i ncludes all pharmaceutiyg

t he conpounds. Pharnmaceu 5 pt abl e salts are

those in which the counter iong ROt contribute

significantly to the physiol ogical activity or

toxicity of the compounds and as such function as
phar, E[gﬁ%QJ a"s’;t%c?é‘%thc?&%ﬁ{%h f cson%pgll}ﬁdsgf fgl%llutlerc’l é%?&df?lg JRde 5
accor echni
conﬁﬂbwmghhymahan$mmle reagents. Sone anlonlc salt
ornms include acetate, acistrate, besylate, brom de,
hloride, citrate, fumarate, glucouronate,

hydr obr om de, hydrochl ori de, hyq/e¥0d|de i odi de,

| actate, nml eate, nesyl ate, nltr e, panvpat e,

phosphate, succinate, sulfate, wrfrate, tosylate,

and xinof oate. Some cat orms i ncl ude

anmoni um 10 alum num b B\ snut h, cal ci um
chol i ne, diethylam ne, dieg ' we,, |ithium
magnesi um megl unmi ne, 4-phenyl &ycl ohexyl ami ne,

pi perazine, potassium sodium tronethan ne, and

zinc. Sone of the conpounds of the |nvent|on possess
asynmet r Ay sapbofirnavambdle, ilulmgR’, RoR’ @?a&bR& R'tR&R’, R,

g?g}ﬁggl g%lﬁ,g |a19 \9@ u%ea_ 1nedepen\1/1gnr%{y ﬁlnthg gcogg ?ﬁan%‘g her 1nstance ofa

ldlaSMHbRDners as well as n1xtures of stereoisoners

such as racenates. Sone stereoi somers can be nade

usi ng nmet hods known in the art. Stereoisoneric

m Xt ur esUniksstspeificdripieunids titsae terd Bdve thel ol @ving thealigs.

o SRttt Ll L M SEER PRI S

N~Z <« Rékei3d” means a straight or branched alkyl group composed of 2 to 6 carbons with

15  atleast one double bond. “Cycloalkyl” means a monocyclic ring system composed
of 3 to 7 carbons. “Hydroxyalkyl,” “alkoxy” and other terms with a substituted alkyl
moiety include straight and branched isomers composed of 1 to 6 carbon atoms for
the alkyl moiety. “Haloalkyl” 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)alkyl) means an alkyl substituent further substituted with

the substituent R.



Synt hetic Methods 25 The conpounds nmay be nade by
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the art. Other reagents and internedi ates can be nade

by met hods known in the art using readily avail able
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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. numbered “R” substituents) used to describe

the synthesis of the compounds are intended only to illustrate how to make and are
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H Pd(PPh3)4 (3 nmol% LiCl 2 N HCI Na2CO3 rt

Et OH tol uene/ O 70 CO OO Ow JJ P O M O O CHO

MO O 00 RNSNNRNSNN OHR Cs2C03, DV,

60
N

R BB R RTh e S e ec o e

0 OspetifidhtRnN.ADLMN vt GhsFs€d Witlitn MREthdheklgbheRilly@ol(dv, £3nerflions
OO0OO0O011 R S TBTU, DPEA R .S

10

15

20

used 1n the art.

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

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
sulfoxonium iodide under strongly basic conditions in DMSO. The residual aliphatic
ester moiety in the resultant fused cyclopropanes can be hydrolyzed and the product
acids can be condensed with a variety of alkyl-bridged diamines. For example, O-
(1H-benzotriazol-1-y1)-N,N, N*,N’-tetramethyluronium tetrafluoroborate and
diisopropyl ethyl amine in DMSO can give alkyl bridged diamine carboxamides.

10



NNNNROH/ // RDVSO NHRR R 5 N-protected
di am nes, for exanple where Wis a protected D am ne,
w@2mw8al3m be coupled to the internediate PCT/US2008/055893
i ndol obenzazepi ne acids and the resultant diam ne
car boxam des can be deprotected using nethods known in
the art and derivatized 11 WO 2008/ 112473
PCT/ US2008/ 055893 wusing a variety of synthetic
protocols, sonme illustrativ hexanpl es of which are
shown bel ow (See Schene 2)>'S%Rdme 2. BOCWO HWO 0
0 OO11 TFA11 NN RR ONRCHZOCHZOI RR OH I/

R CBz-WOHWO0 0011 O 10%d/CR S N B _S _
- 11¥ReLONN N |\ /HoRS =t QA Nl R MEOJRUL K0
0000 0 R N N.R O [ior )

Na( CN) BH3 R B+H"B™ZkY 2, OH- 1A O 0 0 O O
u RN 190N NAvBr, Pd2(db RNS™N N 18 R OH
bi s(di phenyl phosphino) OIR

CHO OEt
o o o o 1. EtOH
R..S. H (HO)ZB_O_R RAN,S‘N N reflux to 0 °C
No H ) Br Pd(PPhs), (3 mol%) R OH O J R 5 1HF
R Licl 2N Hel

Na,CO3
EtOH/toluene/H,0

70 °C

o o
p-OMe
o) CHO MeO OMe fo) =

Q H 2
Rydwn N O R Rydn N
rOH V4 Cs,C05, DMF, 60 °C grOH / R

/\s+:o r 0 O <

| (o]
o LR
R NaH, DMF r°H

N

Q
RS
rRZH

Oy, OMe Oy, OH
<

NaOH

0
MeOH R"T"('S')‘N O
R RH

Os_OH (o) -R
9 o N 9 o N
R‘N‘§“N N TBTU, DIPEA R‘N‘§“N N
PN UL e~ RN U (O
DMSO, NHRR

5 N-protected diamines, for example where W is a protected Diamine, can also

(o]

2
RS
rR°H

Y

be coupled to the intermediate indolobenzazepine acids and the resultant diamine

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

11



propane Sodiumtert-butoxide 0 HNWO O RWO O 0 RACH

OOun R NSNN- TBTU DIPEA R NS NN R OH 1/
WORMRSMH473 R 5 An intermedi ate useful for thePCT/US2008/055893

synt hesi s of sonme conmpounds of the invention involves

the preparation of the tert-butyl ester

i ndol obenzazepi ne shown in Schene 3. 12 WO

2008/ 112473 PCT/ US2008/ 055893 Schene 3. MeOO H Li OH

HOOH r r. t-Butylation either. H.SOC

el b vien £ e st Pt St of ke shown

si | y&ow (Sardehdad ®. t-Buoo \ | HI (OH)2 t-Buoo HOH / r

MeO ' CHO OO |1 Me OOWE bMe t-Buoo " t-Buoo \ / 5

Thi s met hodol ogy i nvol ves EME3t al yzed hydrol ysis of

t he i ndol e netdegiw__ester shown, followed by iHe

reaction 'toh ei t bet thionyl chl ori de and, pot ass

tertiargy . ' al kyl ati"on wi t R, &LI er.car bonat e
R des .cHFlect E oN

10% Pd /C
MeOH/ EtOAc

Na(CN)BH;
ZnCly, MeOH

ArBr, Pdy(dba);

_ =
bis(diphenylphosphino)
propane
Sodium tert-butoxide

R™ "OH

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

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

12



resul tant conpound can be transfornmed using chem stry
anal ogous to that outlined previously to provide the
woro08d12333 er i ndol obenzazepi nes shown above. 1BCTIHE268/055893
i nternedi ates are useful in an alternative procedure
that can be enployed for the preparation of
acyl sul fam de and acyl sul f onam de al kyl - bri dged
di am nes, as shown in Scheme 4. Cycl opropanation of an
internedi ate t-butyl ester |hndo obenzazepi ne and
subsequent cl eavage of the 1% B‘ﬁ?é ester group can
generate 15 the acid which can be coupled to a
di ver SI ty of sul fonanides and sul fonyl ureas.
; ol ysis affords Lfohe rel ated ali"f
s e4n be coupled with a diversity of
al kyl - bri dged /ey am nes. For exanpl e,
O (1H benzotr -1-yl)-N, N, 13 WO 2008/ 112473
PCT/ US2008/ 055893 N , N -tetranet hyl uroni um
tetrafl uoroborate and dii sopeepyn et hyl am ne in DVBO
can give the alkyl bri dgegbedir- i BRn@ar boxani des.

aci d, whi

Schemg°% oveoovemz*e"wmu-" Cr, Nam°

TFA R R '‘OOv 0 OVFFE O RU9 N 1. CD, v
50 C "N N/ 2. RSC2NH2, BB, rt R2 0 CHO N,

Q) O 0O 1IN RI-9 N N Et 3Mene#BTU RL 10-9' N N

OH/ / NOHRRRNH DWMF R The reactions depicted
in Schene 4 can be carried out in alternative order to
provi dg e _sawe products. Sc nda pgodb s mets

al ternati vEsJ Adgitionally, QQ { V=

HO

MeQO Me
OH J)Me
t-BuOO C] Q N
5 This methodology involves base catalyzed hydrolysis of the indole 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.
10
These intermediates are useful in an alternative procedure that can be
employed for the preparation of acylsulfamide and acylsulfonamide alkyl-bridged
diamines, as shown in Scheme 4. Cyclopropanation of an intermediate t-butyl ester
indolobenzazepine and subsequent cleavage of the t-butyl ester group can generate
15  the acid which can be coupled to a diversity of sulfonamides and sulfonylureas.
Subsequent hydrolysis affords the related aliphatic acid, which can be coupled with a
diversity of alkyl-bridged diamines. For example, O-(1H-benzotriazol-1-yl)-N,N,

13



a diamine with two secondary am nes coul d be enpl oyed

at any of the depicted 10 points in the schenes where
weowpllinag to the acid on the seven nenbered riPGI/US2008/055893

depicted and the free NH functionalized prior to

conpleting the remaining steps in the schene. 15 14

WO 2008/ 112473 PCT/ US2008/ 055893 Schene 4a. O Ove O

OH t BUO2C N 1N NaCH tBU02C N Et 3N, TBTU R THF- MeOH R

R , NH,  DIVF z.R2 ON | R3 0.N R3 BUO2C N
( C% ’gg’te(ga@et-h?' B@WI{‘ BUg2rpboraty a‘?do@sﬁ?rﬂﬂ?ééhyg%m@? B DIESO
z Rean givdNhe hikiRDridghd ®amind EAbdkamideeDl, THF, 50 C R "O O
_ HO 10- 9, HN DCMR 2. RSOZNH2, DBU, rt OHI \ \ R
15 WD 2008/ 112473 PCT/ US2008/ 055893 Schene 4b. 0 Owe

O Ove tBUOZC N ::::"" C, NadtletnBWOZC N 1IN NaCH R R

;HE- MeOH R2

Os_OMe O._OMe
§ <
RO,C N (CH3);S*0 CI, NaH RO N TFA
ad= - o @ R
DMSO, 50 °C DCM, rt
Os_OMe
< o o
HO,C R~d
2 O N 1. CDI, THF, 50 °C 7N
O _
R _—
2. RSO,NH,, DBU, rt

Oy OH

0o o
INNaoH  R'-d EtN, TBTU  R'-d_

<]
> J N O ’ d
: H —
THF-MeOH % Q R R'R2NH, DMF

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 free NH functionalized prior to completing the remaining steps in

the scheme.

15
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OOHON, 3 Et3N, TBTU tBUOZC R R~Rz teuoZc % NH, DMV
RzR ON i RBRON R3 TFAN11l ::::; HOI [/ | U,
WO 200BI1N47DCM R nme exanpl es exi st as stereoi SONRCT/TS2008/055893
m xtures. The invention enconpasses So 5 all
stereoi sonmers of the conpounds. Mt hods of
fractionating stereoisoneric mxtures are well known
in the art, and include but are not limted to;
preparative chiral super cgphjﬂ&a fluid chromat ography
(SFC) and chiral high perf ‘& Iiquid
chromat ography (HPLC). An exanple using this approach
is shown in sch 5. 10 16 WO 2008/ 112473
PCT/ US2008/ 05 Scheme 5. O M O Me PBeparation of
speci fi c enanti RQzC t&y chi r al ROGZC N TFA_\ N
DCM Pt = 0 M"Y GGy (P, S50
" R R'R2NH, DMF

R THF-MeOH

Oy Nogs
(CH5);S*0 CI, NaH <
» tBuO,C
DMSO, 50 °C O Q R

1. CDI, THF, 50 °C
—_—————

R 2.RSO,NH,, DBU, rt

TFA
—_—
DCM, rt
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RR 2. RSOZNHz, DBU, rt 2 0 OHO NNR3 0 OO0 IN

NaOH R1-A N Et3N, TBTUR -AL N THNHOHR1 R RR2
WORNSDME7H An addi tional nethod to achi eve sucPCT/US2008/055893

separations involves the preparation of m xtures of

di astereoners which can be separated using a variety

of methods known in the art. One exanple of this

approach is shown bel ow (Schene 6). 17 WO 2008/ 112473

PCT/ US2008/ 055893 Scheme & H N O OH OO 11 N S--N
I\ N OH/ Ow OOﬂTBTU,CEﬁI@‘ DVBO OO 11 - 4 H

I \ NNS | OcfoMe/ OV NH2Z OH H N O 0O OMe
= <
tBuO,C N (CH;);S*0 CI', NaH  tBu0,C N 1N NaOH
—_— —_—
O Y Q R DMSO, 50 °C Q / Q r  THF-MeOH
RZ
Og_OH o
<] R®
Et;N, TBTU <
tBuO,C N T e {BuO,C J
Q / Q R'R2NH, DMF
R p .

RZ
|
Oy Nps
1. CDI, THF, 50 °C R1$§> o <
e PN N
R 2 RSO,NH,DBU,t O [ p Q .

Some examples exist as stereoisomeric mixtures. The invention encompasses

TFA
—_—
DCM, rt

5 all stereoisomers of the compounds. Methods of fractionating stereoisomeric
mixtures are well known in the art, and include but are not limited to; preparative
chiral supercritical fluid chromatography (SFC) and chiral high performance liquid
chromatography (HPLC). An example using this approach is shown in scheme 5.

10
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OHOO 11 NS NNI OH M Dastereoners separated by
reverse phase HPLC Sone di astereoneric am des can be
weepans4esl usi ng reverse phase HPLC. 5 After PCT/US2008/055893
hydroysis, the resultant optically active acids can be
coupled with bridged diam nes derivatives (Schene 7).
For exanple, O (1H benzotriazol-1-yl)-N N,
N ,N -tetranet hyl uroniumtetrafl uoroborate and
di i sopropyl ethyl amne in ggso can be used to give
the al kyl bridged carboxam d¢€M¢ ¢ her standard acid
am ne coupling nethods can al so be used to give
optically actscj e carboxam des. 10 18 WD 2008/ 112473

PCT/ US2008/ 055¢ Schemend?. HOO HNY.Il OH 00O
47/ NaOH NS- NN i / SERIERErMVe O H20 OVe H#HO O
N O CRf: 11 SN FRC - OV  omu

THE/ MeOH/ b Bi ol ogi cal ds R

(+-)

(o] OMe (o] OMe
<] o o <]

HO,C R~4
O 1. CDI, THF, 50 °C P N
O -
R 2. RSO,NH,, DBU, rt

0. OH
0 <]
]
1N NaOH R1~//§\N N Et,N, TBTU
THF-MeoH  © H O Y, Q >
R R'R2NH, DMF

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

in the art. One example of this approach is shown below (Scheme 6).
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5 The conpounds denonstrated activity agai nst HCV NSSB

as determned in the foll ow ng HCV RdRp assays.

WOEMRISEB7RARp ¢l oni ng, expression, and purifi cBET/O82008/055893

The cDNA encoding 10 the NSSB protein of HCV,

genotype Ib, was cloned into the pET2l a expression

vector. The protein was expressed with an 18 am no

acid Ctermnal truncation to enhance the solubility.

The E. coli conpetent cell %Elne L21(DE3) was used for

expression of the protein. es were grown at 37 C

for - 4 hours until the cultures reached~agh qpti cal

density of 2.0 at 600 nm The cul tures vv;g%g ®d to

15 20 C and induced with 1 nMI PTG Frees 4

was added to a final concentration-gfs !

the cells were grown overni ght at 20|C\9H i ,

(3L) were Iysed bQronpuri fi c%tl on to yield I5-3

e | ysis bUbher consisted of
00 MM Na€—06-5% 20 triton X—100

10 mM I\/gC12

0% gl yce€rol, 0.5 ng/m ] ysozyne,
‘ W Eoxy ficl ease I, ndH o
Conmpl ete TM pro e i nhibivor tablets ( py L After

addi tion of the sis buffer, frozen celle pelleg
resuspended using a tissue hormgenl Zeﬁn ’Qﬁ 3t he
viscosity of the sanple, aliquots of he | ksatg

1 nM DTY,% il

N=Z

using a mcrotip attached to a Branson soni cat\or.

soni cated | ysate was centrifuged at 100,000 x g for

l hr at 4 C and fl l ter ed through D@stereQme%sgmteLLyretleesgph%ghl;_c

(Corning). 5 The protein was purified using two

sequenti al chromatography steps: Heparin sepharose

CL-6B an r

chr omat o%ornz?le %Xsp%gﬁ%?sa %\?\ie v éﬁ} : Slg?.{ C a(?hs?ﬁ(g %}% phase HPLC.

buf Ader lbuttoyrsxsnhareﬂlddtnn@nlcglmyvmamds cdeobe/caubled mﬂhé)ad@d
Cl2 qr Ltor

cong{% T4 ?%‘%5 P R E 1?‘“ s adfI%Pe“&‘g&%%:oé‘rléﬁ%ldﬂ\{’o

t henr Nﬁ]—lﬂ&tfaﬁi&”&@hﬁorﬁlﬁﬁ tethafi @ongatt el gisoprepyl ctgt anibhé DASO

oo UM Sl colym uns Lol woh o heQl cradiont.,

depesgiingmothoddan aRb betsctl YPgive Afticelly ddliee EdrB@damides.
@hromat ography step, the resulting purity of the
nzynme i s >90% based on SDS- PAGE anal ysis. The enzyne
was aliquoted and stored at -80 C. 15 Standard HCVNS5B
RdRp enzyne assay. HCV RdRp genotype | b assays were
run in a final volume of 60 pl in 96 well plates
(Corning 3600). The assay

18



WG Bi08eRa3 N2515)

buffer is conposed of 20 mM Hepes, pH 7.5, 2.5 nM KC1,
2.5 mM MgC12, 1 nM DIT, 1.6 U RNAse inhibitor

0.01 nmg/mM BSA (Sigma B6917)PCT/ESI0R055893
% gl ycerol. Al conpounds were serially diluted

(3-fold) in DMSO and diluted 20 further in water such
that the final concentration of DMSO i n the assay was

2% HCV RdRp genotype | b enzyne was used at a final
concentration of 28 nM A ? I%A tenpl ate was used at

6 nM and a biotinyl ated oI‘%B 8712 primer was used at
180 nM fi nal<_goncentration. Tenpl ate was obt aitpegh
connerciallé;gégﬁ ham 27- 4110) Blot|n¥lated nef nmer
was prepare O

0.6 tG §0.429 p uT |og‘s‘c‘§h\/er d
by the»agq| 0N O yne, THEMpRSat ed at 30 0 OMe
m n, and St OppEs tdmng 25 pl of 50 nM EDT

Plates were read_oh a Packard Top Count NXT after
>l hr incubation at roomtenperature. 30 Mdified
HCVNS5B RdRp epzyne assay. A nodified enzyne assay was
perfornmed essentiflly as described for the stawndasd
enzynme assay

bi otinyl & eq ol i gp
strept avi @i gat
beads in aSsay buf
2008/ 112473 PCT/

«for the follomnng The
Oh[12 pri meeoHvas pregac ured on
PA béads. BY.om X 8y pyi er
dr sand. | ncubati ng at r oot 2¢
52008/ 055893 tenperature for
hour. Unbound pri was remnmoved after centri fugati on.
The priner-bound beads were resuspended in 20 nV
Hepes buffer, pH 7.5 and used in the assay at fina
concentratlons of 20 nM 67 pg/l beads.
Order of addition in thg gpgﬁlﬁp%ﬂgyne (1.75 nM was
added to diluted conmpound followed by 5 the addition
of a m XTher@mpbuiltde dphaisaatcdadbvitn Myains8 HCWTRS i asGdepe@inined in
r-bound beads, to initiate the
reagF%%ﬁww@%ﬁg§ﬁ¥ﬂ§V1%W§ given are final. Reactions
were allowed to proceed for 4 hours at 30 C. 1C50

val ues fBCYOEIBRURE SIoNRE CexfRk ST UREELrifBLIAG:. SB¢@DNA encoding
i fferent 10 val

(e RBA 15 SR RG EERETRGP it §ped i e 513 exprevion
A) 1 Gdetdr( Chx prokdin was dxpelscdsadYn PR @Qﬁi’foﬂkid@terﬁhﬁl ta¥ation to

FRET screenkgg)assa was performed in _96-well cel

cul Friracthataddiliornd fFﬁE‘Phﬁé‘ﬁP?tﬁé celhfingslet! (DE#vas used for
(Tali Aﬁl&'sioﬁ B¥ fi\lﬂ: 8r0té‘1¥ﬂ abultlﬂ‘% W0 %@Wat P64, 2 241q}0uI§Q1n§17’[il
contains a fluorescence donor; NS, near one en

t h e cwmpttSir@b@h@dm @ticadespy of 2.0 @A@@\ﬁmn Heaulttheweor Iqewled to

R TR T i o ke RS TGN

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

Pt

Cell pellets (3L) were lysed for purification to yield 15-24 mgs of purified
NS5B. The lysis buffer consisted of 20 mM Tris-HCI, pH 7.4, 500 mM NacCl, 0.5%
20 triton X-100, 1 mM DTT, ImM EDTA, 20% glycerol, 0.5 mg/ml lysozyme, 10 mM
MgCl2, 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
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donor and the acceptor, but as the NS3 protease

cl eaves the peptide the products are released from
weREMsquEnthi ng and the fl uorescence of the donPCT/US2008/055893

beconmes apparent. 20 The assay reagent was made as

follows: 5X cell Luciferase cell culture |ysis reagent

fromPronega (#E153A) diluted to 1X with dH2O Nad

added to 150 nNIfinaI the FRET peptide diluted to 20

fina

RIS A i 301319%‘%? Rl PER R Rt o e

25 EERALIeYsa@ONE ceBiu@ed 4t)1PS,000 Z 8 eoranflatl °@t £ filtBred through a
96- wel | glate with titrated test conpounds added in

col Oansn Blteript (geming). col unims 1 and 2 contained a
control compound (HCV control inhibitor), and the

it t
bot Lom it G043 058AG LML RRUBE Dbl TG ot o
As s HgparinSomege €ht6B andaldmli jephargfe 4lBI"(éh¢re@¢ia)c d]’np o) u n d s

descri bed abo FRET. %, at . v
£ mceléo?lﬁtograp a/tbeuft\“/e\:ésswerr% hﬁ:{l/téc o tﬁ armr % contalne sozyme,

(Tr éé’oxalbtgmdsisb €.V @O+ ﬂlﬁb&)asdmh;lbmirdiﬁdi tHeONat aﬁmmﬁratlon of the

| t di ' 4000
nseitient Sbsdgtsedie iy FShinpdy fefu eyt o me
I?BSc%ﬁéréyr@%%fuhﬁlM%IMMU&N@@V OaHER 3/ hichRdriddia Mengefebm
or assa

by .t he addition of 30 of the FRET
pepti 8@013%539%“?%&8%@1“% 8% e cBUB 4By f?ﬁﬁﬁfff]‘ﬂs‘gaﬁlatogmhy
Pr epap,ahd @aitifdeuriedfithe chigmPlsaevimsedtMIDS-PABE RIS, OThe
the Cytoflour 4000 instrunment which had been set to

340 crayEetap abgioted gnd stovsd at 9% °6mat i ¢ node for up to 20
cycles and the plate read in a kinetic node. 5

13y pl C al ! Lyta;%aiapt?H%'Vg\'&%B Jid p@gésy nﬁC@rR(ﬁ{bd%Q#)tgf)e 1b assays

anal ter the rea east
Al t Bflel'ﬁ:a‘tllll inad fynal edltme ofbCauban %Wab pheadCerging |66(a(1)e§hws@/

{ he Dl htsniaor e BT HEFRepd g A8y RIS R e e
Pro lmergal EmdMRasb 1hahr%eorg(efdme§u bigs rs?t R0 ?agw BSHOS{commamd),
o LD T AR EB s rrsh SR PRethan Birsand ditved

26yt alr@¥i @iviayer V@dhURS thefhaC@n6dtratiéh HINMZOGH thy assHRvdeD%.
t he avera e Alamar Bl ue fluorescence signals fromthe

confiol RNEN gnotyas b eyme 3@s wi5d a4 %BWIP%B@F@Y&“% gf 28 nM. A

| ndpyii A Yahp st 9A8LRd a6 BRACNIOS bibdl 1 LQraHRYIad 1 3 Eﬁﬂlel"\@c{sltﬁed at
were “then divided by the averageé control signal and

mul € $prYidaakapnamgetane Teeplian e diemed epragicially (Amersham 27-
cyt 9t @l Bi owylatz@pﬁﬁbms% a;e'a ar@&logfsorsfﬂ 0op B hs%ﬁ‘ at

val ues, an average backg oun % ue was obtai ne rom
2ﬁheObméhﬂ%29stomt6Th)ﬁ@muhmsh@@hgsvbéhpmnadéﬁon¢ﬂaﬁymm

Thous Tl B i ra o0ty Sal 35 Ala R ipma
nai ‘e‘&lt'ﬂﬂhg M%&@ (4 1581, PASKILRAUTN O YOS BlalE herclrBRINn a

Packard Top Count NXT after >1hr incubation at room temperature.

30 Modified HCV NS5B RdRp enzyme assay. A modified enzyme assay was
performed essentially as described for the standard enzyme assay except for the
following: The biotinylated oligo dT12 primer was precaptured on streptavidin-

coated SPA beads by mixing primer and beads in assay buffer and incubating at room
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subtracted fromthe average signal obtained fromthe
control wells and this nunber 20 was used as 100%
W@eaoBMi24y3 The i ndividual signals in each of tP@I/US2008/055893

conmpound test wells were then divided by the averaged
control values after background subtraction and
multiplied by 100% to determ ne percent activity. EC50
vaI ues were cal cul ated as the concentrati on which

ed a 50% uct i n FRET or |uciferase a V.
The teils R b PG P B P B Thae DGR pRGaton Yrhe
per pembr-synh@Ktadh reat@sRal&an R0 atd iHépdsybu 2 pHer LandSeéll in
to determ ne conpounds of interest for further

anaffiy@pay at finaheueaiiiatensd 20 aMePriesr 2BbRFoUAHE DR Order of

r epUdigsh ih the kR een% me Fl LANNLLR&] hﬁﬂt@@ corrcl%ound followed by
PCT/ USZQQS/ 0558 e 1. Structure N O

D Othe agditipn OmnNUNi bftellﬂplﬁte (36O, 3|HsUf{IP\(0 6 @CH ON9 nNIp3nd

H Bpr?merobouncll beads to 1n1t1ate|\lh (f-)eacl\!lo(g COHCGHI}IQUOHS given are final. Reactions

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

ICsq values for compounds were determined using seven different [I]. 1Csg
10 values were calculated from the inhibition using the formula y = A+((B-
A)/(1+((C/x)"D))).

FRET Assay Preparation. The HCV FRET screening assay was performed in
96-well cell culture plates. The FRET peptide (Anaspec, Inc.) (Taliani et al., Anal.

15 Biochem. 1996, 240, 60-67) contains a fluorescence donor, EDANS, near one end of
the peptide and an acceptor, DABCYL, near the other end. The fluorescence of the
peptide is quenched by intermolecular resonance energy transfer (RET) between the
donor and the acceptor, but as the NS3 protease cleaves the peptide the products are
released from RET quenching and the fluorescence of the donor becomes apparent.

20  The assay reagent was made as follows: 5X cell Luciferase cell culture lysis reagent
from Promega (#E153A) diluted to 1X with dH,0, NaCl added to 150 mM final, the
FRET peptide diluted to 20 uM final from a 2 mM stock.

To prepare plates, HCV replicon cells, with or without a Renilla luciferase
25  reporter gene, were trypsinized and plated in 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 cells with DMSO

only. The plates were then placed in a CO, incubator at 37 °C.

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

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

5 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.

10 Compound analysis 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

15  percent cytotoxicity. To calculate the HCV replicon inhibition values, an average
background value was obtained from the two wells containing the highest amount of
HCYV control inhibitor at the end of the assay period. These numbers were similar to
those obtained from naive Huh-7 cells. The background numbers were then
subtracted from the average signal obtained from the control wells and this number

20 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. ECso values were calculated as the
concentration which caused a 50% reduction in FRET or luciferase activity. The two
numbers generated for the compound plate, percent cytoxicity and percent activity,

25  were used to determine compounds of interest for further analysis.

Representative data for compounds are reported in Table 1.

30
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A>0.5 uM; B 0.0024 uM — 0.5 uM; C <0.02 uM but an exact value was
not determined; D>0.04 M but an exact value was not determined,
E<0.07 uM but an exact value was not determined; G >0.5 uM to 5.0uM;
H>1.0 uM but an exact value was not determined.
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Another aspect of the invention is a composition where the compound having
anti-HCV activity is an interferon. Another aspect of the invention is where the
interferon is selected from interferon alpha 2B, pegylated interferon alpha, consensus
interferon, interferon alpha 2A, and lymphoblastoid interferon tau.

15
Another aspect of the invention is a composition where the compound having

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

cyclosporin is cyclosporin A.

20 Another aspect of the invention is a composition where the compound having
anti-HCV activity is selected from the group consisting of interleukin 2, interleukin
6, interleukin 12, a compound that enhances the development of a type 1 helper T cell
response, interfering RNA, anti-sense RNA, Imiqimod, ribavirin, an inosine 5'-
monophospate dehydrogenase inhibitor, amantadine, and rimantadine.

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 egress, HCV NS5A 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 thereof, a pharmaceutically acceptable carrier, an
interferon and ribavirin.
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alpha 2A, and lymphoblastoid interferon tau.

Another aspect of the invention is 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 selected from interleukin 2, interleukin 6, interleukin 12,
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29 ¢ 29 &

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

25
The compounds of this invention are generally given as pharmaceutical

compositions comprised of a therapeutically effective amount of a compound or its
pharmaceutically acceptable salt and a pharmaceutically acceptable carrier and may
contain conventional excipients. A therapeutically effective amount is that which is
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 including capsules,
tablets, losenges, and powders as well as liquid suspensions, syrups, elixers, and

solutions. Compositions are made using common formulation techniques, and

52



cycle other than the HCV NSSB protein. 15
"Therapeutically effective" neans the anount of agent
WO ewaite® t o provide a neaningful patient beneET/USHE8/055893
understood by practitioners in the field of hepatitis
and HCV infection. 20 "Patient"” means a person
infected wwth the HCV virus and suitable for therapy
as understood by practitioners inthe field of
hepat it at ment

e D b oAb s D E RS g g I B S SRR E s

as wadenstDetolyarp satalll uesiebscantpotitiensf i el d of
hepatitis and HCV i nfection. 25 The conpounds of this
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el i n ion [ r i ng
contbasafimslr dbr Bl SHIRRY, o A GetotBE e ta S
PCT Gh@ﬂ%bﬁ&%@ﬁs wilbbov@adehon alune xaigp bietsto(agerghofabat class

bind| ehi cl es (such as
matg? %ngﬁgFgﬁ'gﬁ éﬁhg %P§ used for
1sonp03|t|ons. Solid conpositions are normal ly

f or mJI at et ihventl o agempissdsllanalea om0 Mmollds@f Sdmdistration; oral

providing from about to 1000 of the active .
P isbreBheers RS e apef i ety Meclnie B wl typimita

dos ag@erab@tslusBlelintk PO Ty Oy NMle daBQ1RTwilBK0 - 1), m@/ﬁgjbody
1000 . .Generally, other agents will be present

uni teigBhddly s Crnarally. ?@r%f@é}ﬁ’%nddﬁ redpigd Q?P%Vs@d lepg @%renteraﬂy
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qui d ositions are usually in dosage unit ranges.
Gbnéﬁé&@yué¥ﬁ@nqqu|d conposition will be in a unit
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are 1 ngfﬁg‘ane]lgi) d%o%ﬁasg&/nqgﬂlodgghgig/tﬁgvo Bﬁindjlg)%lven in

ng/ L. General er agents will be pre ent
uni tomlan@@nsf,hemplyarTh@tos dpenotmpowfd dah &t usskd as eonjungiaeh with, but

25 i Qépgﬁtell)y frorI,y d%e? %lgén)(s’ usgim i t}eatirilg'}geggtitMGﬁrhCV infection. In these
combination methods, the compound will generally 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 in Table 2.
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w@e@Batnesl. Ceneral ly, the dosing regi nen w | | PEBUS2008/055893
simlar to other agents used clinically. Typically,
the daily dose will be 1-100 ng/ kg body weight daily.
Cenerally, nore conpound is required orally and | ess
parenteral ly. 20 The specific dosing regime, however,
will be determ ned by a phy %,g%n usi ng sound nedi cal
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conpos+%+ens-and—ne%3rﬂe are—H-sted T V
2008/ (1324743 PCT/ US20084253898FNIab) e 2. F.gijolimpnpel gelRoche
Type |o %I Elhl hitor Source Conpany HatBaselpwiszerlpng

| FN- ¢ apditileed B ehr i ngerF HgnanailghRoche
B LN-25 %tyg éﬁ %8143‘?‘& ecsdedsibapininbi t or  Phlial . Besel, Switzerland

I ngel r@énlr@e%eer many |BAQY [Ehar maceut i cilf.dBimmmetladioche

ﬁelm

antivira | di ngs | ndmmu@hagdsssafior d, | IPPD,Masel, Switzerland
Hof f na\g}nlgLa Roche RoflgmpimbiesiokNFaRa L{TGlaxdasieK line plc,
Switz Pegasys |Rf®y| at ed | FN- a2a| Bxbridgé.furann- La
Rocheg LTD, Basel, Swiltzerl and Human Genome
Albuferon - o albumin IFN-a2b Sciences Inc., Rockville,
MD

ICN Pharmaceuticals,

Levovirin ribavirin Costa Mesa, CA
L Idun Pharmaceuticals
IDN-6556 caspase inhibitor Inc., San Diego, CA
. . Indevus Pharmaceuticals
IP-501 antifibrotic Inc., Lexington, MA
. InterMune Inc.,
Actimmune INF-y Brisbane, CA
InterMune
Infergen A IFN alfacon-1 Pharmaceuticals Inc.,
Brisbane, CA
ISIS Pharmaceuticals
ISIS 14803 antisense Inc, Carlsbad, CA/Elan
Phamaceuticals Inc.,
New York, NY
s Japan Tobacco Inc.,
JTK-003 RdRp inhibitor
Tokyo, Japan
Pegasys and Ceplene PEGylated IFN-a.2a/ Maxim Phqrmaceuticals
immune modulator Inc., San Diego, CA
. Maxim Pharmaceuticals
Ceplene immune modulator

Inc., San Diego, CA
Nabi
Biopharmaceuticals Inc.,
Boca Raton, FL

HCV IgG

Civacir .
immunosuppressant
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PEGyl ated | FN- F. Hof
Ri bavirin a2a/ribavir

f mann-La Roche P

in LTD, Basel,

egasys and

Switzerl and

w@2008eptr3 HCV | gG F. Hof f mann- La Roche i nrunosRCT/ESXa81055893

LTD, Basel,

Switzerland Wellferon |ynphoblastoid |FN

G axoSm thKli ne plc, and Uxbridge, UK Human Genone
Al buferon - a album n I FN-a2b Sci ences Inc.,
Rockvi | | e, I\/DLevovirinribavirinICN
Phar neeeuticals—Costa 556—caspase
i nhi bji t or Bldamakbar n'a‘ wyp%%gw‘ﬁ(g o Sa$bulaiee;gﬁﬁpa6}ﬁ
| P-501—antifibrotic lindevus l|r1rnr'~n||f'r'\\a!S !nc_’
Lexi nigton, MA InterMune Inc., ActinmunReeergRy
Bri shane, CA InterMine Infergen A | FNPigphag@isguticals Inc.,
Phar negest A Gal SadRG: | IBNLERADRIhy sk SI (S ethesda, MD/
Phar niaceut i cal s |16l 9 14803 antisense | $éClomar | sbad,
CA/ Elfan Phanaceuticals Inc., New Yor kPhachﬁﬁ&‘aH Inc,
Tobaclca | nc JTK- 003 RdRp inhi bitor [JednMateqdran
Pegasjys Cepl ene a2a/ | Riasathar Inc., Costa
Phgr nageeg{t;llgcal g i mmune rmd%qil}adtn?r\l- [ nc. | M8anCBhi ego, CA
Cepl e ne nodul at Maxim. Phar naceRMahmmtmIﬂcn@osta
Sag En\(%lra % HCV | égk% i Odm i r Biodhsr 6GAceuti cal s
I nc., Ribozyme
Heptazyme ribozyme Pharmaceuticals Inc.,
Boulder, CO
Schering-Plough
Intron A IFN-0.2b Corporation,
Kenilworth, NJ
Schering-Plough
PEG-Intron PEGylated IFN-0.2b Corporation,
Kenilworth, NJ
Schering-Plough
Rebetron IFN-a2b/ribavirin Corporation,
Kenilworth, NJ
Schering-Plough
Ribavirin ribavirin Corporation,
Kenilworth, NJ
Schering-Plough
PEG-Intron / Ribavirin l(jc];‘t()}/i/il‘;l;icilriI:N_ Corporation,
Kenilworth, NJ
SciClone
Zadazim Immune modulator Pharmaceuticals Inc.,
San Mateo, CA
. Serono, Geneva,
Rebif IFN-Bla Switzerland
IFN-B and EMZ701 | IFN-B and EMZ701 Transition Therapeutics
Inc., Ontario, Canada
Batabulin (T67) B-tubulin inhibitor Eﬁﬁglgclicéioum San
Merimepodib s Vertex Pharmaceuticals
(VX-497) IMPDH inhibitor Inc., Cambridge, MA
Vertex Pharmaceuticals
Telaprevir NS3 serine protease Inc., Cambridge, MA/
(VX-950, LY-570310) | inhibitor Eli Lilly and Co. Inc.,
Indianapolis, IN
Omniferon natural IFN-o 1\:7iragen Inc., Plantation,
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I mmunosuppr essant Boca Raton, FL 54 WO 2008/112473

PCT/ US2008/ 055893 Brand Nane Type of Inhibitor or
w@ouwsae4Conpany Target RegeneRx Bi ophar m ceut PCEIUS2008/055893

Inc., Intron A and Zadaxin | FN-a2b/al -thynosin

Bet hesda, MY Sci Clone Pharmaceuticals Inc, San

Mat eo, CA Levovirin I MPDH inhibitor Ri bapharmlInc.,

Costa Mesa, CA Viram dine Ribavirin Prodrug Ri bapharm

hAa=zyv /7

npri ha—=zvinnm
yIIC T IJUL_yIIC

I nc. , —Costa—Mesa—CAR-bozyrre—Heptaz
Phar nceuskeansmenc. .| B YdANIDEDO Schgmiagsdigangh
| nt r dn—A—-EN-a2bCor plor-at-i-on 2 Kenil wolt-h,—NJ
Scherli nﬁ: Pl ough PEG-Intron PEGyl ated | PKF],aZb )
Cor polr &t -6/03 gﬁ%féﬂ@(l%rwﬂocmal aggibpdyi ngl PrBgHREYSY on
| FN-a2b/ribavirin Corjporation, Kenilw tfihBelNP‘VOt’ Isreal
Scher|ifgvPlogugh Ri bav)i¥$¥B Remigeser i n Cor woLaY Ve pharma
Keni lporth, N] PEGy| [dnkifitgrEN-  Scher | no%l ough P
PEG- | /' Ri bavi ri|[(N&d¥ Remigtseon,  aPhLr| i1
Keni | \?1%1??%3 NJ Inhibitor I*aer{lk Pﬁ%ba[rhé“
GL-59728 NS.SB. Replicase Gene Labs / Novartis
Inhibitor
GL-60667 NS.SB. Replicase Gene Labs / Novartis
Inhibitor
2'C MeA NSSB Replicase Gilead
Inhibitor
NS5B Replicase
PSI 6130 Inhibitor Roche
NS5B Replicase
R1626 Inhibitor Roche
SCH 503034 serine protease inhibitor | Schering Plough
NIMS&11 Cyclophilin Inhibitor Novartis
Suvus Methylene blue Bioenvision
Multiferon Long lasting IFN Viragen/Valentis
Actilon (CPG10101) TLR9 agonist Coley
Interferon-f§ Interferon-f-1a Serono
Zadaxin Immunomodulator Sciclone
Pyrazolopyrimidine
compounds and salts
From WO- HCYV Inhibitors Arrow Therapeutics Ltd.
2005047288
26 May 2005
, . NS5B Replicase
2’C Methyl adenosine Inhibitor Merck
GS-9132 (ACH-806) | HCV Inhibitor Achillion / Gilead

DESCRIPTION OF SPECIFIC EMBODIMENTS

Unless otherwise specified, analytical LCMS data on the following
5 intermediates and examples were acquired using the following columns and
conditions. Stop time: Gradient time + 1 minute; Starting conc: 0% B unless
otherwise noted; Eluent A: 5% CH3;CN / 95% H,0 with 10 mM NH4OAc (for
columns A, D and E); 10 % MeOH / 90 % H,0 with 0.1% TFA (for columns B and
C); Eluent B: 95% CH3CN / 5% H>0 with 10 mM NH4OAc (for columns A, D and
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Inc., San Mateo, CA Rebif |IFN(31a Serono, GCeneva,
wemMsaenrand | FN-(3 and EMZ701 | FN- (3 and EMZFOI/US2008/055893

Transition Therapeutics Inc., Ontario, Canada

Batabul in (T67) Otubulin inhibitor Tularik Inc., South

San Francisco, CA Merinepodib | MPDH inhibitor Vertex

Phar maceuticals (VX-497) Inc., Canbridge, MA Vertex

PSS TSLALER] o G BB LS PP BT G

Li | P¥endRen&0L0ul48x 50 mhidi BRI 15, Phebrkdmek € 0oL 3.0 x 50 mm;
natural IFN-a Viragen Inc., Plantation, FL 55 WD

200847 ?hﬂ@me@ssz%sﬁ@%s 638 Bpanelumaky Pirgipanegex Lina C18
| nh s 6865
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Btd. Rehovot | sreal HCV-796 NS5B Replicase Weth /

\/rophar M 283 NS5B eldnx/
Novar t i s,KH ‘i‘Snﬁ’i‘i1 ?‘toéiheé‘ltl\l‘é’@r?%ﬁdm CES‘S}CF %t“@% grecams
I Nay&bgenitontsimiitied or GL- 60667 NS5B Repl i case Gene
Labs / Novartis Inhibitor 2'C MeA NS5B Repli case

G | ead

Intermediate 1

10

1H-Indole-6-carboxylic acid, 2-bromo-3-cyclohexyl-, methyl ester.
Freshly recrystallized pyridinium tribromide (recrystallization from hot AcOH (5 mL

15  per1 g), rinsed with cold AcOH and dried under high vacuum over KOH) was added
in portions (over 10 min.) to a stirring solution of methyl 3-cyclohexyl-1H-indole-6-
carboxylate (60 g, 233 mmol) (prepared using procedures describe in
W02004/065367) in CHCI3/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. aq. NaHSO; (1 L), 1 NHCI (1 L)

20 and brine (1 L). The organic layer was dried (MgSO.) 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 solids 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 yield 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. IHNMR (300 MHz, CDCls) & 8.47 (br s, 1H), 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, 1H), 3.92 (s, 3H), 2.82 (tt, J = 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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Inhibitor PSI 6130 NS5B Replicase Roche Inhibitor
R1626 NS5B Replicase Roche |Inhibitor SCH 503034
W@ 2008ne24pF ot ease i nhi bitor Schering Plough N RI/LSI008/055893
clo hilin Inhibitor Novartis Suvus Methyl ene bl ue
Bi oenvision Miltiferon Long lasting |IFN
Viragen/ Valentis Actilon (CPGL0101) TLR9 ago i st
Coley Interferon Interferon -la Serono Zadaxin

I dul_at Sciclo ra npo

and 8 B ERobNBL Fy i B P PRt R s e abel 2o
Lt d27.0290804 1288s:28 ¢ N@cv (MODOS red tifae NS, @@hﬁﬂpﬁil muMB
Repl i case Merck | nhi bi tor GS- 9132 (ACH 806) HCV

| nheBHeBy Achillion / G |ead DESCRI PTI ON OF SPECI FI C
EMBODI MENTS Unl ess ot herw se specified, analytical
LCMS data on the fol | ow n% 5 internedi ates and

&xanpl es were acquired usilpigrmeddeats Bl | owi ng col urms and
conditions. Stop tine: Gadient tine + 1 m nute;
Starting conc: 0% B unless otherw se noted; Eluent A
5% CH3CN / 95% H2O with 100nM N HOAc (for colums A,

D and E); 10 % MeOH / 90 NR2Q WN h 0. 1% TFA (for
colums B and C); Eluent B: BEN / 5% H2O wit h
10 mM NH4OAc (for colums A, and 56 WO 2008/112473
PCT/ US2008/ 055893 E); 90 % MeCH 0 %H20 with 0.1%
TFA (for colums B and C); Colu ﬁ Phenonmenex | 0
4.6 x 50 mm C18; Columm B: Phenonmenex C18 10 t 3.0 Xx
50 mm Colum C. Phenonenex 4.6 x 50 nm C18 10p;

Col umm D. Phenonenex Lina Cl8 5p 3.0 x 50 nm Col um
E: Pheno}ﬁﬂ@‘%’lﬁ'é carlpxylicgyridy@rhremo-3-cyclohexyl-. A solution of methyl

10 2-bromo-3-cyclohexyl-1H-indole-6-carboxylate (20 g, 60 mmol) and LiOH (3.8 g,
160 mmol) in MeOH/THF/H,0 (1:1:1, 300 mL) was heated at 90 °C for 2h. The

reaction mixture was cooled in an ice/H,O bath, neutralized with 1M HCI (~160 mL)
diluted with H>O (250 mL) and stirred for 1h at rt. The precipitates were collected by
filtration rinse with H,O and dried to yield 1H-indole-6-carboxylic acid, 2-bromo-3-

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

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-cyclohexyl-1H-indole-6-carboxylate (117 g,
349 mmol) and LiOH.H,O (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/H2O 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 H,O and dried
to yield the mono THF solvate of 1H-indole-6-carboxylic acid, 2-bromo-3-
cyclohexyl- (135.5 g, 345 mmol, 99%) as a yellow solid, which was used without
further purification. 1HNMR (300 MHz, CDCls) 6 11.01 (br s, 1H), 8.77 (s, 1H),
8.07 (d,J=1.5Hz, 1H), 7.82 (dd, J = 1.5, 8.8 Hz, 1H), 7.72 (d, ] = 8.8 Hz, 1H), 3.84
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met hyl ester (64 g, 190 mml
solid, which was used w thout furt
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purification.

1HNMR (300 MHz, CDC13) 6 8.47 (br s, 1H), 8.03 (d, J =
1.4 Hz, 1H), 7.74 (dd, J = 1.4, 8.8 Hz, | H), 7.69

164,

J ﬁlgnMeﬁ Icahpoxal:ﬁuﬁzz ﬁ)§om§ bhcyclgh&%l ALt, J =3.7,

117HZ 7H), 50-127(m

[(dmmn IRBSHMOEYII-CDCIG rb@WIWIQ@@E/(l 12 4782 mmol) was

o {RaER GraiioR oo 1pBou E R RgR urborytc e

120.

32. A ®)g, 6.32Mm0l) 2) THR €6 thL) uCRBC. fhe eﬁﬂlﬂtlo@lesz wap @fstantancous
} Inggl?,(ﬁ@lgﬁi%d{n séov?ed tge sorlmtlon 'was heatQCH at%O"Cgtro ﬂlr and’ the% cooled to 22°C.

15

20

25

N,N-Dimethylsulfamide (0.94 g, 7.56 mmol) was added followed by the dropwise
addition of a solution of DBU (1.34 g ,8.8 mmol) in THF (4 mL). Stirring was
continued for 24 hr. The mixture was partitioned between ethyl acetate and dilute
HCIL. The ethyl acetate layer was washed with water followed by brine and dried
over Na,SO,4. The extract was concentrated to dryness to leave the title product as a
pale yellow friable foam, (2.0 g, 74 %, >90 % purity , estimated from NMR). 'H
NMR (300 MHz, DMSO-D6) & ppm 1.28 - 1.49 (m, 3 H) 1.59 - 2.04 (m, 7 H) 2.74 -
2.82 (m, 1 H) 2.88 (s, 6 H) 7.57 (dd, /=8.42, 1.46 Hz, 1 H) 7.74 (d, J/=8.78 Hz, 1 H)
7.91 (s, 1 H) 11.71 (s, 1 H) 12.08 (s, 1 H).

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

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

To a1 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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2:{6 55&81?0?1%‘4 Yoaguur% E'brNNRe(g%bg d%%lz T&e pro%s(,)g Wi?ﬁ co Eﬂgbled gs?a{ ggfte solid

1§dd92h & 83969, 'HANMRKER1cODB00 MHER 5 0R9 (3 1, 13713(&% 8UH)z, 1H),
3.84 58 ‘WD 2008/ 112473 PCT/ US2008/ 055893 -

AH) 7-5 (&9 Friy4 apd) 1.8 Hz.gaD.3.Q1 Gootp. 712495 (mg 1 1_81@(0§4m 8H),

m ChIYR 13) 6 172.7, 135.5,
( .lg?blso§§l %%%92 1)1§Dg, )1133 111.1, 67.9(2),

37.0, 32.2(2), 27.0(2), 26.1, 25.5(2). LCMS: nie 320

(MH-, ret time 2.21 mnp, Golgy A 4 minute
gradient. 5 Internediate Sne gF ~0 H H3C' N "H Br
20

\\'/

e o

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

25  [(dimethylamino)sulfonyl]-1H-indole-6-carboxamide (4.28g, 0.01 mol), 4-methoxy-
2-formylphenyl boronic acid (2.7g, 0.015 mol), 2-dicyclohexylphosphino-2’,6’-
dimethoxy-biphenyl (41 mg, 0.0001 mol), palladium acetate (11.2 mg), and finely
ground potassium carbonate (4.24¢g, 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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H3C 10 1H I ndol e- 6- car boxam de,

2- br ono- 3-cycl ohexyl -N- [ (di net hyl am no) sul fonyl] -.
wawsACarpbonyl dii m dazole (1.17 g, 7.2 mol) wesST/Usadd&o55893

to a stirred solution of

2- br ono- 3- cycl ohexyl - 1Hi ndol e- 6- car boxylic acid

(2.03 g, 6.3 mol) in THE (6 nL) at 22 C. The

evol ution of CO2 was instantaneous and when it sl owed

th L ut d at 50 . t
coof a0 Be R KT heron Ryt o el T bl §ihvacgisee and
mmbv)uewaﬁd ﬁhdﬁi ecldifiod tvanes eXdysstofdilghe elmw ke ctiyd didtat® iy &f was

stif Pﬁ@l?f‘\ﬁﬁg fEB ?ﬁhﬁ d@él ﬂ%eﬂ% P%alm?t'e &rlg?HETlaﬁfcgg%écssolutlon

par tyad ihem @tk dyeiayRemintiulil), #xela bRl @nenthaled tCgivédum TR
ethyl acetate Iaﬁ/er was_washed with water fo%l owed by

bri Bem Ay ddwteewith Borapesi@Pgnl andehylegetnts 615 bk and the mixture

C on %iﬂ;tfn%h @8k 20%r g 200 @Scﬁrlhl?whf%ﬁ‘ﬁﬁlettﬁlﬁprgdhf& @asot%ﬁgfé%e@iﬁto a
O pale yellow friable

oam .
pu r btlght yelkpy grandel sphidith NwRyhichyps HSNR% es@ww%&ut further
Dl\/sg}i ppm128-149(m3|—|)159-204(m7
74-282(m1|—|)288(s 6 H 7.57 (dd,
3842 1.46 Hz, 1 H) 7.74 (d, J=8.78 Hz, 1 H 7.91

g |S te g' ng? f‘% él‘te}r&é'c}tllgfg Hro%ecm}et %gthgﬁ e%gratl HZ] 1'H6E1§01®%—carboxamide, 3-

ara
1H r:ytxltdieeyl@\l—{(dnimbbg&am@e),sulﬁmyl 1-2-(2- forrnyl 4-methoxyphenyl)- is provided
br opy. 3- cycl ohexyl - N-[ (di met hyl am no) sul fonyl]- is
deséfiPed below. To a 1 L four necked round bott om
flask equi pped with a nechanical stirrer,

tenperatyure con | | er N2 i.nl dense
under | RGBT SIS SURIS 45 e g wﬁygﬁc@l@i B0 sulfony1]-
1PCTindSRADEMBR3 (54y &l 106 exydly, xhhethtd@uefoﬁnszlghetm@bbwdnic acid

201 P 1Oy siniclht S esbSad i BoHiRenga. Adosd

por hdgn a\éblﬁﬁ’on Mﬁ@?@bl 104 319 1>ﬁhié €n W@&r (3'86 Ehﬂ)eah@fiaét%n
50 oC for 2 h. After coolin

di mBYHYe ¥R ﬁfeféqﬂ Lrodﬁlén‘f}nééhe(nf%@il’hé)4 @l §§61%F1)m0\}\)a‘§35é86f‘é1d The
in %@tldﬁ%ﬁiu‘tl@lmwﬁé)hﬁsﬁwglﬂbHltrogenadﬁg 'hEdt&f‘at Qt) @@Meﬁﬁf]ﬂlémtormg)

m., 2 nol) W se over a period
29 ea@qu@Ehtr?ilslth% éOQAlaC!StOtrh elrhegeactipropasgilupad WI@rEt%CNI Lmél

sol re S
e tﬁf{%}fl otrgggn%eg%gggcar&m%&gg lﬂrAQuéoH?H?T s mddﬂ@ bwﬁis(soo mL),

or gdnéd(M b, filtgepd agé pencantetbdaddic tdaeludqgle@u’serd: stiyesd WAIéasEQO
ext ' oh [
R0 bR Bt 1B, FEBYERRLBLOANE o-

|vgsmlohEmd—I\l{xd'gnﬂthlarmno)m®nfyl 42t(érfenm>éﬂ4dne:1bcmyehﬁnwét ©da.8g,
LN ve t cru r.-odu

25 S Bl i e oS R cabd P Mg Migion
oC. 1HBMME06 ML ISIDMSO YR S]. a@I@eDH)hepv aneHy, 2.75) d,91-oak Yz,
The resulting ggigen5|on9w%'Jstlrred and ed to

1H), 774 (d, 1= 1), 7.59 (dd, 7 21.4, 8.4 Hz, 1H)728|716(m2H)708
(dd, ] =2.6, 8.4 Hz, 1H), 6.54 (d, ] = 8.8 Hz, 1H), 3.86 (s, 3H), 3.22 - 3.08 (m, 1H),
2.91 (s, 6H), 2.00 - 1.74 (m, 7H), 1.60 - 1.38 (m, 3H). 13CNMR (75 MHz, CDCI3) §
30 165.7, 158.8, 147.2, 139.1, 134.3, 132.0, 123.4, 122.0, 119.2, 118.2, 114.8, 112.3,
110.4, 109.8, 79.6, 45.9, 37.2(2), 34.7, 32.0(2), 25.9(2), 24.9. LCMS: m/e 482 (M-

H)", ret time 2.56 min, column A, 4 minute gradient.
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0O oC. It was then filtered. The filter cake was rinsed

with small anobunt of heptane and house vacuum air
waeletosd1¥40F 2 days. The product was col | ect ed aBCHUSH008/@55893

solid 15 (92.0 g, 83% . 1H NVR (MeOD, 300 MHz) 6 7.89

(s, H, 7.77 (d, J= 8.4 Hz, 1H), 7.55 (dd, J= 8.4 and

1.8 Hz, 1H), 3.01 (s, 6H), 2.73-2.95 (m 1H),

1.81-2.05 (m 8H), 1.39-1.50 (m 2H); mz 429 (M

+H) +. Internediate 4 20 O QH S, N H3CN,

OMe H3C 1H I ndol e- 6-car b%&tﬁmlegéa,tegm

3-cycl ohexyl - N-[ (di net hyl am no) sul fonyl ] - 2-

(2-fornyl -4-nmet hoxyphenyl )-. A m xture of the

2- Brono- 3- cycl ohexyl - N 25 o-Ft

[ (di met hyl ami no) sul f oiyp] @ 1H-i ndolle- 6- car boxam de

(4.28g, 0.01 nol),  4- et hodx s phenyl boronic

acid (2.7g, 0.015 by, ®-d rely | pH@sphi no- 2", 6' -

di met hoxy- bi phenyl H%1 ng, O ptY, pal | adi um

acetate (11.2 ng), and finely round pot assi um

carbonate (4.24g, 0.02 nol) in ene (30 nm.) was

stirred under reflux and under nitrogen for 30 mn,

at which time LC Ms anal ysis showed the 60 WO

2008/ 11247 PCT/ /.055893. reaction to be
§onml ot SO Japinqolol T IR ARR A carboaig. nERVEP TN v ¢
et hydind@ Ry 13ien oidfon Y6 Rehoxs¥cmbMBKy-acb dislTi Rer M\éck&i @0nd

excess of dilute HCl. The ethyl acetate | ayer

t heRottan ﬂeke&epeﬁﬁwlrba?sq%@aerwufﬂrftoarrllﬁr & qqeiensw T&? 1%%&1101 a

bri BRehahlagl s@ﬁgraWa§cl§49éthtdIQJhe (YSmL. ) ﬁﬂ)}‘i‘ (90@%1@“@9%?6 ym
sulfate), filtéred and concentrated to give a gum

The
5 gGlYﬁIQbﬁﬁyldY (Mf\’é@m%illflhulf?&@ahéﬁ {112@96rﬁa§b0amldé£ » 0.21 mol),
ﬁceb%&l 43l pl?eﬂ?lb&'&ﬁw%?&t(% £o VBR rﬁ&la\éﬂsdeﬂcf @9.12590.525

r at ZCdurln ch time the produc '
t r ansbolhetsulhingsdutiopryag bbbyl widwNgioammars. fotolwdiop 41 8
g) . .
0, ML 158 B YFLD K S o s
pr e pelrbdddi voith 18 fofl #hathed OIIOGHIﬁS)CB_d(BBh@aMV@% 6.3-mmol) was added and
g%/ﬁlto Q?rga])éy on Nixl;c e wgs?flanedg ) Q}bé ugé\r Bn}%lft]er COOFII&% to. n%l a solurgon
1sol uf i NrH(Cif(l 5 L) was added slowly. The resulting mixture was transferred toa6bL

2- br ono- 3- cloh h | fonyl]- 15.
naSes e B e baad TN B Ry e cOminkd orkhic
4- metthen Yvede Washey with ehiyd (20 adtie@ oa&@iMlgSO4, 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(65.9 g) as a yellow solid. HPLC purity,
98%.

The mother liquid from the trituration was concentrated in vacuo. The
residue was refluxed with EtOH (50 mL) for 3 h. The solution was then cooled to
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)
3 8.75 (s, 1H), 7.96 (s, 1H), 7.73 (d, /= 8.4 Hz, 1H), 7.67 (d, /= 8.4 Hz, 1H), 7.45
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(29.5 g, 164 mol) and LiC1(13.3 g, 315 nmol) in

EtOH toluene (1:1, 1 L) was added a sol ution of Na2CO3
W@ 2081173 379 mmol ) in water (380 nL). The reaRCT/U82008/055893

m xture was stirred 10 mn. and then Pd(PPh3)4 (11.3

g, 10.0 mmol ) was added. The reaction solution was

flushed with nitrogen and heated at 70 C (internal

nonitoring) 20 overnight and then cooled to rt. The

ey (o e d At TR e o dlie stk s8R ed Ty e
br| nE), 6300s,MH)),, 3. 86er|33d 30@@96{){) 2f9|213t13r(ﬁd3and 85-1.93 (m, 7 H),

concentrated, The residual s re stirred with

E1 26 BUEBG ) 195 (4 R —dna6oTVEEESaTBY TR 1 ati on Lo

yi el d 1Hi ndol e- 6- car boxam de, 3-

cycl ohexyl - N-[ (di et hyl am no)sul fonyl]-2-(2-fornyl -

¢t hoxyphenyl ) - (52.8g, 25 6UsHaR 0 879 as a yel | ow
powder which was used w_.tgout furtt&f% purification.
1HNMR (300 MHz, d6- h 11, 6@ (sy _1H), 8.17 (s,

1H), 7.75 (d, J—I'BCAN @ d.ode = 8.4 Hz,
1H), 7.59 (dd, J =Hlc4, 47 .23 - 7.16 (m
2H), 7.08 (dd, J = 2.6, 84Hz , 6.54 (d, J = 8.8
Hz, 1H), 3.86 (s, 3H), 3.22 - 3 (m 1H, 2.91 (s,
6H), 2.00 - 1.74 (m 7H), 1.60 -—%.38 (m 3H). 13CNMR
(75 MHz, CDC13) 6 30 165.7, 158.8, 147.2, 139.1,

134.3, 132.0, 123.4, 122.0, 119.2, 118.2, 114.8,

112. 3, 1H-{ndble-G-0ab®xarmBles3-cyrinh@xyl3V-[@iR9thyldrmino)sulfonyl]-2-

32. ) 4. t
77 gy P, B4 U pynd g o
1@ O 08thd:dy 28 i tHBGT-O HSRAGABN O 3589 Bdol¢- atcenbnmﬂmm waddiSoktd inf0THF

O, it P sl ol B i SR L G0 ). The mixtare

[ ( dlwmamgyﬂoam sojeduwhiam gt rtfoetdio XMte&esﬁliﬁtnlth(spensm'Eﬁvﬂ fBtered

enBal e el v B8 Rt e bt BRS s afinyigried

mec bashit to §ivb ffHletl,e cvapowaldas g ?@ildixoflolllﬂ NEPLOQRIri-992% B SR

yc(%MéZ?y% @’\QO(MHN) éhlhréi ty 1 BufdaneyH)--7110-{ntof & 1. tRtBd3
Xa"t@gy459@HQ 1H; 238 @g')x 830nd 1.5 Hz, 1H), (7 237120 (m ZH)7.08 (dd./

4- et hoxy nyl boroni ¢ aci d
mol ¥ Serad(1i4diz, 25D, 16 ¥, (d015@§ HzpH), 3.830He 3Hé,sijl4t3 hgy(m, lH) 291

o 'NEBEATTGRER RS ol P TR B9 5 Chas

added and the reacti on m xture was

20 Intermediate 7

o OMe

(o}
NS X
~. .S<

0
| Y OMe
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bubbled wwth N2 for another (10 mns). Pd(PPh3)4 (7.0

g, 6.3 mol) was added and the reaction m xture was
whemwsat4itd 70 C for 20 h. After cooling to 35 ET/HS2008/055893

solution 15 of 1 N HC1(1.5 L) was added slowy. The

resulting mxture was transferred to a 6 L separatory

funnel and extracted with EtQAc (2 X 1.5 L). The

conmbi ned organic extracts were washed with brine (2

L y d f | d \ .
Vhouo. t o yEIaf AT st P G B Qs | U by H10-
Wi t “[(aﬁ%tEﬂQﬁﬁhd)ﬁlﬂﬂﬁ?ﬂﬁiﬁnb]@?!ﬁbonﬂi]ﬁ B EOhGxyt-OmBth§) ested. A

3. PR Sk e SRR R NS s ey D 3-@Somyiy | - 4

20 mRind Y indbld-6- eﬁ@é@mﬁdeqarsgwmsl  (iehy 29) as a
el |l ow sol i HPLC purit 98% The rmt er |i

ro Eﬁllﬁlﬁ‘éo’tyuph?sﬁl*%l)%?ﬁyl@%ﬁég ¢ 8rit@ninpl pldicesiym caghpaate ﬁn& 0.02
r esiduen Wasr R&hILY¥aHstiel tf'or@)(ﬂr"m(ax'?iin'Bka)h tfsl‘ﬂf)erg’tufé of F§€C. The

solution was then cooled to 1p{mr eci pitates
wer Blftpretiap geurghltadaS s whd w@ﬁ@ﬂ wh dlBME Chtogyecipte the

) cruwgroﬁﬁétt She HRY %Vamleptew %ﬁlealaﬂJﬂu;fh @h&mq{ogﬁggid%g Si0,

give a further quantity of the t a
whi {1d0ghising ag tdyDacgiate dppEthylane pls'lorl@a(%lolwhmm coapang, 2%

00 . .. 0 6 . = .
1@ " a%?? chgl) ,H§n/13%e}1@c?ua ,ﬁJaSDéoné Zxﬁ:?e'_fzo?lﬁ)lrﬁ; !a_&df:\%ggrgtf& %ﬂ]ord the title
20084 AT 3s P@RI¢ WBRBG8LOEERO 31 % ddd). MS: 852 (Mnld+11. 4 Hz,
I H, 7.09 (d, J= 2.2 Hz, | H, 6.98 (dd, J= 8.4 and
2.2 Hz, 1H), 6.50 (s, 1H), 3.86 (s, 3H), 3.05 (s,
6H), 2. 92n Bltckdatd procedlbbe, forlth8 prepar®Bon(af\7HAn)I9[2,11. 40- 1. 42

1,05 (t, J= 7.1 512 (M + H+ 5
I(nmt @ﬁﬁé@zﬁe@mé%&art@x&%c% Cﬁ%exw 1ZON N 3( N H3|C_:|) Hi /

15 OR dinddthyil4igiad eul fon@ BirhiaX RA6IS;1|-3-methoxy-, methyl ester is provided
3-cycl ohexyl - N-[ (di nmet hyl am no) sul fonyl ] - 2-

( 2- PYP¥yI - 4- net hoxyphenyl ) -

11-cycl ohexyl N- (N, N-di et hyI sul fanmoyl )-6 10

et hoxy- 8- nmet hoxy- 6H-i soi ndol 0 e- 3- car boxam

de was of*selgtieneef il reyqipfexyl- W(imythy}mlwélfgwlh@ THoRag
addﬁfétl@xf@i{qun%%ldgﬁ 14] d}thTQ!c%Qdele (c}él% HéhMﬁaﬁ) (6B, 130

or ous stirred under at rt for

Mes mntqlh gleglu}s%yéch@rﬂbﬁxmh@sphwb@crrﬁéate (Ghhel 2%%@@) wsmm carbonate
cool R oT BVEmMmal) % BRIFTU00 miNGad ﬁéa{%'a CGR (\P@lﬁ tééﬁsatfm alr

drie overm ht to ‘%l ve Ee title conpound
yel Additigesl mthyl-H@np pxwoswgl%)awwml 18 6(5DN@®) @lrsi cego0

IIY:Z_',Z zta%{EBn,]age%gl?%%%S Iillﬁl%l) v&gére]'aﬁid&f and]tﬁg reackioh Qvag geate]d_ 2180 9

overnight then and cooled to rt. The stirring reaction mixture was diluted with H,O

25 (1 L), slowly neutralized with 1N 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-6-carboxylic acid, 13-
cyclohexyl-10-[[[(dimethylamino)sulfonyl]amino]carbonyl]-3-methoxy-, methyl
ester (70.2 g, 127 mmol, 98%) as a yellow solid which was used without further

30  purification. IHNMR (300 MHz, CDCI3) 6 8.67 (s, 1H), 8.09 (s, 1H), 7.86 (d, J =
8.4 Hz, 1H), 7.80 (s, 1H), 7.50 (d, J = 8.4 Hz, 1H), 7.42 (d, ] = 8.8 Hz, 1H), 7.08 (dd,
J=2.6,8.8Hz, 1H), 6.98 (d, ] =2.6 Hz, 1H), 5.75 - 5.51 (m, 1H), 4.29 - 4.01 (m,
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(d, J= 5.9 Hz, 1H), 7.58 (dd, J= 8.5 and 1.5 Hz, 1H),
7.17-7.20 (m 2H), 7.08 (dd, J = 8.5 and 1.4 Hz, 1H),
wW@2®8/1(d73J= 8.6 Hz, 1H), 3.86 (s, 3H), 3. 14-3rdBUSINNS/055893
1H, 2.91 (s, 6H), 1.75-1.99 (m 7H), 1.48-1.60 (m
3H); mz 484 (M+ H+. 20 Intermediate 7 0 O 0 O-O
N.S.N N Ow 63 WO 2008/112473 PCT/ US2008/ 055893

7H I ndol of 2, 1-a] [ 2] benzazepi ne- 6- car boxyl i c aci d,

13- I yl=1

[ o PO ooy Sl 3 PO B0 e ok 1 30 Myl .
met o). €IS m/A 5SSOTMLHE, @etQfmd NI min, column A, 4 minute gradient.
3-cycl ohexyl - N- (N, N- di et hyl sul f amoyl ) - 2- (2-f or nyl - 4-
nmet hoxyphenyl ) - 1H i ndol e- 6- car boxam de (4.8g, 0.01
mol ), methyl 2 5 (di net hoxypehesphosyl)acrylate (9.7 g,
0.02 nol) and cesium carbonate (7.1g, 0.02 nol) in
PVF (28nm) was stirred for 20 hr at an oil bath
tenperature of 55 C. The mixtwge oms poured into
ice-water and acidified with diluffe HCL to precipitate
the crude product. T(he eolid bl | ect ed, dried and
flash chronmat ograp@eds onJSi usi ng an et hyl
acetate and net hyl eNelydhl o ol ution
containing 2% 10 acetic ac 0 gotieud r acti ons
wer e conbi ned and evaporated tolafford the title
conmpound as a pal e yell ow solid 9g, 71 %yield).

M5: 552 (MFH+). An alternate priocedure for the
preparation of 7H i ndol of 2, 1-

a] [ 2] benzazepi ne- 6- car boxylic acid, 13-cycl ohexyl -

15 C cloprop[d]mdolo 2 1- a][Z]benzazepme-la(ZH) -carboxylic acld 8-
[[[(dinmethyl'am no) sul 3/ am no] car bonyl | - 3- et hoxy- ,
et ﬁxﬂlolléﬁleﬁ-[[[(émmt@d?lﬂw su Bdlﬁmlnols%}lbﬂtlyl #p13p-dihydro-1i-

141- ﬁ%@l{o‘ige%hﬁ%&&dkn@t 'BM@@‘(?&)L§%§ avh 1o ﬁn&ﬁgé 9Ky~ 8-

met hoxy Fi soi ndol l-aJin 3- car boxam de

( cy rimathydshforerivm iodi 66399011@, 0. %onmqla)arrﬁ%aﬁ (38rrpg imyA0% oil

2- (g I r

ces?uéﬁ@ gl?@?ggggﬁ A("%‘é r))ﬁﬁl % t%m@r% ?&i n E)EE/\E& d}g@k&u e‘)w%\s}asélrred
heattgtifon0.560. TC-[hlatof2, t@}ﬁ%])oeﬁzaxepmemarqu@h aq'icb th3dcyclohexyl-10-

anc LM RRADISRBRRL YA AELA RN e Bt B PR e

15 heOQ@'annnod))rwaNah;enhda&daihdalte r64:tiGh mintere wag kdrrddraert. fand hr., and
cool odl 100k L TG S5 G LSRRI WS aterand
acidified with 1N 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, MeOD) & ppm 0.28 (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) 3.05 (s, 3.84 H) 3.49 (d, J=15.26 Hz, 0.64 H) 3.54 (s, 1.92 H) 3.83 (s,
1.08 H) 3.91 (s, 3 H) 4.08 (d, J=15.26 Hz, 0.36 H) 5.29 (d, J=15.26 Hz, 0.36 H) 5.50
(d, J=14.95 Hz, 0.64 H) 6.98 - 7.06 (m, 1 H) 7.16 (d, J=2.44 Hz, 0.36 H) 7.23 (d,
25 J=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 Hz, 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).
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25 (1 L), slowy neutralized with I N agueous HC1(800

m.), stirred 3h, and then the precipitates were
w@olosacrexl by filtration. The solids were tritRCHUSM08/055893

with Et20 (800 nL) and dried to yield nethyl

7H i ndol o[ 2, 1- a] [ 2] benzazepi ne- 6-car boxylic acid, 13-

cycl ohexyl -10-[[[ (di net hyl am no) sul f onyl ] am no] car bony

I]-3-net hoxy nmet hyI ester (70.2 g 127 mol, 98%

as a yell SO|Id used t.further

o0 &, YL ARSI LGN, MR uRed ! DORL R 20,
809r0@/ﬁiedﬁé'lb>w786(d J = 84|—|z 1H), 7.80 (s, 1H),
7.50 (d, J =8.4 Hz, 1H), 7.42 (d, J = 8.8 Hz, 1H),
7.08 (dd, J = 2.6, 8.8 Hz, 1H), 6.98 (d, J=26Hz,

1H), 5 7hoa ﬂén@&m(d”fouﬂ-ﬁgckedﬂf 129r0und4bc9tlam(ﬂﬁlsk @(ﬂu with a
2008/ 112473 PCT/ US2008/ 055893 1H), }-% 3.82
¢

% S, mgﬂ)amcgl s@gel( §I2 nglp}) andg theymometety gnctellﬂ\Ulwﬂs chgrg sodium
1. 1gy({rf&e (95]’@"@5 09 %q\@ 2 f81) ﬁﬁ@dl(y%w 1200 8L). tWRI?VIéOI%IlS stirring,

m n, col um A, m nute gradient. Internedi ate
Q\/Etrlqwtlgmlﬁqxcpqulm oide (32. g ed¥B mmol) portion wise during which time

ch@@é@%ﬂ&ﬂe@&ek@%@qé &i&%ﬂ@ﬁg%&%@%ﬂfaﬂﬁa ey boxy

lic aci ycl ohexyl di net hyl'am no) sul f onyl ]
am h@pl%%thﬁh}yquazepmtzibcam%ym asid, [13-cy@oheaylky - |

t . . (+ - d
e TR RS BRI (R B9GPy g
nmrob).3 amabINaldry BBIFG0 iml.) 6036 dicl quidkls p@hsicactjonMifHB was
Was st]s {eid:%rego&l %;‘{&dfro rtn%rsrgrqqs%‘hlﬁr? g’okuredTllgl 0 arrl(ii‘éae:cci:ollcf) s%lu@oéto%l [ &HC
7H [IBdadlg[i2 H2Oa? [L2 phreoiz akepifier the caulboxyispensian wals

13-cycl oh | -10- .
(L1 R SR By M myseimiien sFisisehyn ths Fsesoko gy
15, dW&iH&& wit@$12€r (100.28.).MPhe lifer Qald2vas pBMitidnadastwdoe At@Aldad 0.5
and_t rea m xture was stirred at, rt r r.,
and™ “E@e( % igo FRPAY Iﬁ’ﬁ?%‘ﬁaérse%arﬂ? wiphed Wé@éf%%ﬁ %gd
t heBrig@ng hﬁﬁi’dMérmgﬁﬁﬁﬁlt&&ﬂand%h@nfrht&ﬂ1n\MaEd'b |'[|He If@i’due was
solution. The cr Udemi{),OdUCt then precipitated

lig HtSS%héqdwa)W%foql?Qj iaafh theaglugion Vacklsgedsyropgh ¢ ?%{?4 gshpad
and #®p rg il Tlé}&‘ﬁ%) dod Qﬁseﬁg&rlth%@g/ Et'(ﬁlccﬂl he;@in@% 19f Tht Iﬁ'lt?dte was

material was then purified by Prep to afford the
20 t PencerRRdUMHacas tagive gHighdp y«;lém Ws@nqhdw@ 1r1t8faf?§)W1thl\)@%

nl z enty

ez :Eﬁﬁw,g%D M)‘T@M6 E1E) B&b Y ﬂ’-HﬁlmS(b g@%&c&é % %wcﬂclépggﬁ 1(maBR2,1-

11 642 ]bhnzazepine- la@mzaltomyhz apiyl, 8- syo(b@e%ysl 5-2.16 H) 3 05

gﬁg%‘leekgplan%nél)gulfoqw a]Im?lg’]c;r%oﬁ_)%]’ 1 92b6élih§73ro %1 §n4et140§(y ?ne%l
ester, (+/-)- as a white solid (26.1 g, 75% yield). HPLC purity, 100%. "H NMR

25  (DMSO-dg, 300 MHz) 5 11.61 (s, 1H), 8.47 (s, 0.5H), 8.25 (s, 0.5H), 7.81-7.88 (m,
1H), 7.57-7.63 (m, 1H), 7.23-7.29 (m, 2H), 7.01-7.07 (m, 1H), 5.43 (d, J = 15.0 Hz,
0.5H), 5.22 (d, ] =15 Hz, 0.5H), 4.04 (dd, J = 15.4 and 6.6 Hz, 0.5H), 3.83 (s, 3H),
3.75 (s, 1H), 3.08-3.47 (m, 0.5H), 3.29 (s, 3H), 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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1.08 H 3.91 (s, 3 H 4.08 (d, J=15.26 Hz, 0.36 H)

5.29 (d, J=15.26 Hz, 0.36 H 5.50 (d, J=14.95 Hz,
WQ2@8/1H4765.98 - 7.06 (m 1 H) 7.16 (d, J=2.44 »ZI/UMN08%055893

H 7.23 (d, 25 J=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 Hz, 0.64 FD 7 91 (d, J=8.55 Hz, 0.36

8.12 (s, 0.36 H 8.33 53 Hz, 0.64 H. 65 WO

D008 132473 PCrr USR008) 0538 IR 2 1 o1 nat  ve

procedure for the preparation of the title conpounds

is provided below. To a flane q;le four necked, 1 L

round bottom fl ask equi pped w th% mechani ca

stirrer, N2 inlet and, a .hernnneta under N2, was

charged sodi um hydriide :

dry DVF (200 ni). WitSral ger

tr|nethylsulfoxonlumpé'dldl

portion w se during which ti

to 30 T. After stirring for 30 ¢

I ndol o[ 2, 1-a][2] benzazepi ne- 6-

13- cycl ohexyl -10 10

[[[(di met hyl am no) sul f onyl ] am no] car bonyl ] - 3- ( met hoxy)

i) e GudanrohaRngHrpubizateran ARG b, 8-

Sti &y&dlebﬁtsam(aﬁle@lﬁﬂhnﬁ%unbmﬁ]aﬁﬁdo]tchet,anﬁpw,uew.dmweo-m
ice cold solution of (13 ﬁé
por fegipxyp Ssthyhesten (w)hé%aéw i Gy )%@B@HQ BAolRkts! -

mec Bppb&ahleyinslihBdalhokylit abid, $-BRIdHQAIPI t ates were
fI|F@ged aﬁ%lthe(mg ?er)éaae maEﬁESGWgshed with H20

( 100 [(dimethyfgingsulfaayllepivelcagensphl-1 3o-diBydser | heafoap- methyl
16t OBGerahnd dgscﬁvedl\iln %I(I/%H";CN‘H/ i-)- 0, S%QEQragél@érﬁerﬁﬁﬁél)?ow

separat ed, washed L) brine (1
dri ewnly éThel\ﬂgiQ@mn Of DEA@@H@S&MCQ}W@WW@@ palutipaclyang the

The e%ﬁblgy\xgsé@?]s Thﬁ%I s%fél‘ﬁtbﬁ!@rgs fhﬁn ﬁzl e% OQ%%%}{ZP%IZC @g@%%%ﬁatlve

sol ution tere rough a silica ge
i n REKandy thervdndiiiprsetowt bdiowe0% Et OAc i n hexane (5 L).
The filtrate was 20 concentrated in vacuo to give a

1 i ght l yp;yel l \\(Igzc%glhjn%js\Ahiﬁzar g%éé&@ dogrn%gt o rV\fggltgle\%Ig%X25 cm;

tOAC in rom
cyc hmbﬂ@mi{adz] QS\%(MGIDH/ a3 @y (1/2) ib€r2apegiureebdr): 100; flow rate (ml/

a(2 C l|c acid, . 8-cycl Xyl - 5-

L LSRR SR iy PP o isr Soptqum s Syt
ro- fite r(rﬁtnhﬁy;yés 71TBdnkpekatur@ $1C8Y 45; (tbughputdg/ 1): Whi b@ectst! i d
(26.1 75% ield). HPLC purity, 100% 1H NMR 25
(DI\/B’@’%@ Mﬁé) 6 11.61 (s, 1H), 8.47 (s, 0.5H),

8. 25 (s, 05H) 7.81-7.88 (m 1H), 757763(m1H)
7.23-7.29 (m_ 2H), 7.01-7.07 (m 1H), 5.43 (d

15.0 Hz, From 31y g of racpmiqtaring-matsrighya togl si)77.3g. O(Bﬁle(ddﬂred

J _scgcgn(f'elat'ﬂ% (@ i&nt& Wagoﬁkﬁled, gorﬁﬁnﬂlg ~1 :ﬁ_@q’ of diethylamine. This
material was purified using the following procedure. The mixture (24.7 g) dissolved
in dichloromethane (800 mL)) was washed sequentially with; 0.5 N HCI (1 x 400
25 mL, 1 x240 mL), H,O (2 x 240 mL), and brine (2 x 240 mL). The organic layer was
then dried (Anhy. Na,SOy), filtered and evaporated to give 22.33 g of

a solution of 7H
boxylic acid,

(cycloprop[d]indolo[2,1-a][2]benzazepine-1a(2H)-carboxylic acid, 8-cyclohexyl-5-
[[[(dimethylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-methoxy-, methyl
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3.75 (s, 1H), 3.08-3.47 (m 0.5H), 3.29 (s, 3H

2.73-2.92 (m 8H), 1.11-1.99 (m 10.5H), 0.20 (m
WwW@2®B124m¥ z 566 (M + H)+. 30 66 WO 2008/ 11247 3PCT/US2008/055893

PCT/ US2008/ 055893 Internediate 9 0 O 0 O n NSOH

'\ NI / / / OWw 5

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

lic acid 8- cycl ohexyl - 5- [ [[ (di met hyl am no) sul f onyl ]

A T R R Rt TR IOV

a] Eﬁ+§)%&ﬁz(wm30@) a4 12 = car oyl iog, MEOH). Anal. Caled for
8- cycl ohexyl -

[[[ Caidt: @ﬁﬁﬁﬁﬁ@s@l@&ﬁyﬁ @ Aef dar byl 1@, 1 -Fgndi &

rrasyg
EtOH%%EE%Aﬁ?]1’?5%E%5§%E%C§§k§ Eonce%ﬁ?ggl%ﬁg%F&§0fEQNH
frg/ ivhe EE Dhthisaukdérial pas ddterDikdenbur 8%7otuiag derfplbamiog analytical
rew%bﬂ%pr éolutlon during the injection process].
I*u

Thi s solfUtion was then injected onto a Thar SFC 350
preparative SFC under the conditions shown bel ow. 15

Preparatlv ca di ti.ons .on Thar FC 3

O Fal oot OB o0 el dhinsSo NS Cchgelicn
( 1/ Eplubia: @Eﬂalce@[ﬂ%ﬂéﬂ@c&lbﬂnﬂ) Bmﬁ@resﬁdr@WOO Bﬁr@ "l(dilﬂ[ferature
mn): 240; sol ution concentration ﬁé

19 nj & 2§ ditowmstiRt0 mhmin; Mpbge %haSQAé%eMe@H H(@N AY Prip 202

6.5 ut «(0/ hr) -2;

Det ggtte%@;wv\g\%?ﬁ% ?f( ?’ﬁ &émh %%g&hﬁr%r%%n 4 g of
racem c starting material, a total of 177.3g of t he
desired second eluting (hymhséheﬂomas obt ai ned,
containing -1 Meq of diethylamne. This material was
purified using the follow ng procedure. The m xture
(24.7 g) dissolved in dichlororfeth@he (800 nm)) was
washed sequentially with; 0.5 N 1 x 400 25 nm, 1 X
240 nm), H20 (2 x 24QQ .} € (2 x 240 nL). The
organi c layer was \ hﬁn oM | Na2SO4), filtered
and evaporated to glveHZZ J

(cycl oprop[d]indol o] 2, 1- a] nedNleg( 2H) - car box
ylic acid, 8-cyclohexyl-5

15

Cycloprop|d]indolo[2,1-a][2]benzazepine-1a(2H)-carboxylic acid, 8-
cyclohexyl-5-[[[(dimethylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-
methoxy-, (-)-. To a solution of (-) cycloprop[d]indolo[2,1-a][2]benzazepine-

20 la(2H)-carboxylic acid, 8-cyclohexyl-5-
[[[(dimethylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-methoxy-, methyl
ester (22.33 g, 39.5 mmol) in MeOH (300 mL) was added 1 N NaOH (120 mL)
slowly over 20 min., while maintaining the reaction temperature < 30 °C. The
mixture was stirred at rt under N, for 18 h. The HPLC 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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[[[(di met hyl am no) sul f onyl ] am no] car bonyl ] -1, 12b- di hyd
ro-11- met hoxy-, nethyl 67 WO 2008/ 112473

weEQNBWRAM8/ 055893 ester, (-)- as a yell ow soPCHUSDBEH55893
recovery). HPLCL > 99% (Rt 2.38 mn); LCOM (ES)
566.51 (MrH, 100); [a]D25 | _ 194.64 (c 1.03, MeOH).
Anal . Calcd for C30H35N306S0. 33H2O C, 63.04; H
6.29; N, 7.35; S, 5.61; HO 1.04. Found: C, 63.07;

+he Vafiinil PRk aRinta bring (o P iios ST Gporated

det ey giv oo X gJ(%% ﬁel&%hlﬁtﬁtl’é@:ohip@mfd(ﬂs la@@lldv@s@idaHyLC ¢additions
HPLC proc dur e. tlc { co ditigns of ee ' .
det &Rt eB‘?F‘%‘ﬁe rgéﬁ ARGEF cam Sfe 0 A Y ; @Qnm; gradient

Col ype: 4 gm ﬂabvcfah @Lﬁnlﬂ@szaoo% B; Q&])ventBPRowm@Hme% HZO
100 bars; erature: Fl ow rate:

MobPitR OlﬂF(a‘éIeP 41%@’8%@@“’@@@&1/ 1(0% yO ith 8236 H3lf%'t H@%QP 99%
Wa c t 6¢

sk enghn TSRS L0 O () S, eon,
Q/ ¢ Gopmelypist] G Hiuebd @?%,]Arat] [R]cddmz@ziépN @Sk { @ H)O RIS

I|c a t hyl 0) sul.f |
i o0 Earbaig T T2 Son i Githgtap 4% (R R R ) .
a sergtNomao‘s 138 H,0, 0.47;: CH,Cl,, 4.94.
1§yc|oprop[d]indolo[2,1-a][2]benzazepine 20
a( 2H) - carboxylic acid, 8-cyclohexyl -
[[[(di met hyl am no) sul f onyldt@memakaar bonyl ] -1, 12b- di hyd
ro-11-met hoxy-, nethyl ester (22.33 g, 39.5 mmol) in
MeOH (300 m) was added 1 N NaOH (120 nL) slowy over
20 min., while maintaining the ropacotw on tenperature <
30 T. The mxture was stirred at under N2 for 18
h. The HPLC |nd|cated)the reacti® as 25 conplete. To
the reaction SMIH{}WSM@: aooele NYHC1(130 ). After
addi tion was conpl t% ﬁ % eaction m xture
was about 2. The ne hanol G ooMe M Xt ure was
evaporated. Water (300 nlL) was gdded to the m xture
which was then extracted with 2C12 (1 x 600 m., 1 x
200 nmL). The conbi ned extracts weye 68 WO 2008/ 112473
PCT/ US2008/ 055893 washed with H20 (2 x 300 ni), brine
(2 x 300 n.), dried (Na2SO4) and evapor at ed

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

cyclohexyl-5-[[[(dimethylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-
methoxy-, (+/-)-. To a solution of (+/-) cycloprop[d]indolo[2,1-a][2]benzazepine-
la(2H)-carboxylic acid, 8-cyclohexyl-5-
[[[(dimethylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-methoxy-, methyl
20 ester (100 mg, 0.177 mmol) in THF/Methanol mixture (2.0 mL/2.0 mL), 2N NaOH
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 ethyl 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 H) 3.02 (s, 2.28 H)
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to give 20.82 g (96% yield) of the title conmpound as a

yell ow solid. HPLC conditions columm: Phenonenoex
W@E0sngp47Pol ar-RP 4 um 4.6 x 50 nm UV: 220 nnPCT/US2008/055893

gradient time: 4 min; flowrate: 4 nb/mn, 75 - 100%

B; solvent A: 10% MeOH 90% H2O0 5 with 0. 2% H3PX4,

solvent B: 90% MeOH 10% H20O with 0. 2% H3PO4. HPLC >

99@6 (Rt 1.80 mn.) LM (ES) 552.25 (MtH, 100); M

4. 9098 Cadde P da r P on Hetros EG Rg i Bob s fdeiim 038

C 610536 1d, 81;15()[:(1332 o8 ﬁ) 524;5. (ggl 196491z, (btgg{) @.94;9%.0_2 (rg, 1 H)
SRt % un 0 Kty Qo ol s 3 Haep 61D

0 0736(d JESEHaE, 0.3 VE53LRId, J=8.42, 1.46 Hz, O62H)761(dd J=8.60, 1.65

Cycl opro d i ndol o 2 benzazeplne-

T cHadh & gt %gﬂcﬂé@x@p- oA PR AR %?éailpéwﬁ% H)
an1ggk(@qu@@mkk)gﬂHﬂ2b di hydro-11- nethoxy-, (+/-)-

To a sol'ution of (+/-)

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

| a( 2H) - car boxyl i ¢ aci d, 8hﬁ¥ﬁJ ghexyl -5
[[[(d|nethylan1no)su|fony ]anlno]carbonyl] 1, 12b- di hyd
ro-11-met hoxy-, nethyl 20 ester (100 ny, O. 177 nmol )

in THE/ Met hanol m xture (2,0,m./2.0 nL), 2N NaCH
solution (1.0 nL) was adde Th% reaction m xture was

heated at 90C under micro ope®tions for 5 min.
It was then concentrat ed ielfwith | N HC1L
sol ution and extract el . agetate (2X20 ni).

The organic | ayer sSpehe
filtered and concentr 8tled. was purified by
25 preparative HPLC to afford r e¥roduct as a
light yellow solid, (59 ny, 60°/ield) ME mlz

Led (MySO4),

552( MH), Retention time: 3.850 . 1H NWR (300 MHz,
18eCD) 6 ppm0.25 (m 0.38 H 1. - 2.22 (m 11.62

2.69 - 2.98 (m 2 H 3.02 (s, 2.28 FD 69 WO
2008/ 112473 PCT/ US2008/ 055893 3.02 2 H
(d J=15Cpdonyepldpindolod)1-a][Hhenzazepmn a,ﬂzﬂld{carbozalilsiee&
e ic&é@&%ﬂ) [%dn?;@tl{ﬂamrﬁoﬂsﬁlf% 0]"?1219:1@‘?(111%5 é(‘zi 49):3-hydroxy-
J=2453§- ﬂmnettuyl!a@yﬂp[m lzllel(td-leHzmzawm- (1@R62pwlalz JBTU

19,7838 4 Syl AS D b e
1. 65F/ ) cycloprop[d]indolo[2,1-a][2]benzazepine-1a(2H)-carboxylic acid, 8- cyclohexyl—
[[[(dimethylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-methoxy- (500 mg,
0.906 mmol) in DMSO (20.0 mL). The reaction mixture was stirred at rt for 15 min.
(2S,3R)-3-Amino-1,7,7-trimethylbicyclo[2.2.1]heptan-2-ol (280 mg, 1.36mmol) was
20  then added and the reaction mixture was stirred at rt overnight. The reaction mixture
was quenched with water and acidified with 1N HCI solution. A brown solid
separated which was collected by filtration. This material was then fractionated by
Preparative HPLC under the following conditions. Column: Waters Sunfire 19mm x
100mm; Solvent A: 10% CH3CN-90% H20-0.1% TFA; Solvent B: 90% CH3CN-
25  10% H20-0.1% TFA; Program: Start with 65% solvent B, initial hold time for 5 min,
then gradually increase to 90% solvent B in 30 min with flow rate 25 mL/min. Load:

50-60 mg/run.
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5 Hz, 0.38 H 7.85 (d, J=8.42 Hz, 0.62 H) 7.89 (d,

J=8.42 Hz, 0.38 H) 8.10 (s, 0.38 H 8.28 (d, J=1.46
Wo200801823 H). Internmediate 12 H N O OH O O HAT/UBY0BXDS5893

HNOWw 10

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

boxam de, 8-

cycl ohexyl - N5- [ (di net hyl ami no) sul fonyl ]-1, 12b- di hydr o-

N a-[(2
a5 L RS RIS 213 bssmaspineag 3oy
( 1a@dd}ﬁaﬁm%ﬂ(dlmmm&uo}@lfb@21 M2h-dihy &6- N"h’IRQR 3amthydroxy

511 P 7 7§t(r)ijn%‘ﬁlyﬂ)t'c'ycl%[24§ ? hm 3)11 V\?Eneethaog}g e?la Sartsl'ﬁ} eﬁutesq)efore

cyc bgablsmﬁ [d] 1h<[UM{b q[a? 2?1:3@&3&813@@ NZAZBPIRSHbAAED, 8 CHEIBRXYI-N®

lic acid

5. [[q%ﬁthﬁéﬁtnm)alrﬁq%bléd|2bﬁlﬁyﬁ]0al?ﬁaﬁ8]%%$aﬁolﬁ9r%yf A%b- di h
yc“)r ﬁldléthﬁiﬁm@afm 1§RBQ2F. 11t A8 ) [phﬁza?NEQeE #RHPLC

The reaction mxture was s |rre at r
m nconditpnsdeRybed abgyey Faadugt optaped ap ﬁéglﬁwelswwdoﬁtozn& 36%
1] gﬁg}?g} | 201 thap
thepg 2?@§§%gg$itu e‘ﬁ%§§€9?$f%9 tmrﬁ{overﬁﬂgﬁfgz$ﬁgnns
r eappm@ri4mO>QI4L(me2 GHES OGUI €0 CHE AW 2h 2t (er, 2@A ) 2.49 (m, 0.18 H)

e paral Beb SRS Gl TR LEA ARy Pl T e S 021

nat exb aB Se@s, t.beH) §.7ackBonat @t Hy3.oP(sepal atli7ve JHPLE Hz,

und r cQ nf
15 i 2L B 1 687 gt B 130 Th3 itk

§O| veng. SZBIﬁ) g@go @b@@m 1215) 1.0846d-20%. fB }ﬁﬂ,;%dlﬁ% A R‘T(@gf:amm Hz 0.18

tar t o sol v itial hold time

Chel) gradha Tt Fack SouTs bl bk Sorodn b T W0/ e b1
19 t h{)h|59W7r6at(ﬁ 2h) m8/7m7|93é opd) 7.95@; 60g MOKIOYNG, £0.2Y87, 0.82
2008/ 112473 PCT/ US2008/ 055893

CycHéprop[ d] i ndol o[ 2, 1- a] [ 2] benzazepi ne- 1a, 5( 2H) - di car
boxam de, 8

cycl ohexyl - N5-[ (di net hyl am no) sul fonyl ] -1, 12b- di hydr o-

Ni a-[ (2R, 3 S)-3- hydr oxy- Intermediate 13

4,7, 7-trimethyl bi cycl o[ 2. 2. 1] hept - 2-yl ] - 11- net hoxy-,
(laR)- [partial]- elutes before

Cycl oprop[d]indol o] 2, 1-a] [ enzpazepi ne- 1a, 5(2H) - di car
boxam de, 8-cycl ohexyl - N5 N__o

OH

i
A O
OH
D OMe
20 '

Cycloprop|d]indolo[2,1-a][2]benzazepine-1a,5(2H)-dicarboxamide, 8-
cyclohexyl-N°-[(dimethylamino)sulfonyl]-1,12b-dihydro-N'*-[(2R,3S)-3-hydroxy-
4,7,7-trimethylbicyclo[2.2.1]hept-2-yl]-11-methoxy-, (1aS)- [partial]-. TBTU

25 (437 mg, 1.36 mmol) and DIPEA (0.95 mL, 5.436 mmol) were added to a solution of
(+/-) cycloprop[d]indolo[2,1-a][2]benzazepine-1a(2H)-carboxylic acid, 8-cyclohexyl-
5-[[[(dimethylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-methoxy- (500 mg,
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5

[ (di met hyl am no) sul fonyl]-1, 12b-di hydro-Ni a-[ (2R, 3S)-3
WO bopdniedys 4, 7, 7- trimethyl bi cycl of 2. 2. PCT/US2008/055893

1] hept - 2-yl]-11-net hoxy-, (laS)- [partial]- under the

HPLC conditions described above. Product obtained as

a light yellow solid, 230 ng, 36% vyield). M5 nf

703(MH), Retention tinme: 3.936 mn. 1H NVR (500 MHz,

oS pn B Syt oo S0 gy By 149 min

( m TﬂenS(ZS |3|R) 2- agﬁ’léc(z NV, 7Qrih8thiAbiczcl8R. A I‘ﬂhelﬁanSZ oHR8Bm@31.§Enmol)

3 3 @/ai ?ﬂ%e@) agg thq)reagtlg%m';gﬁrg %aé_ﬁtgtﬁg %tfgt ?aerr]ﬁ:ggti Elfll)g Sg’ai;_goln mixture
0. 1&adDucaciRE with walcrhfld B2n ﬁ@dlﬁ@d ¥&h N FBRC1361ulifh. A B lored
5. Hz, 0.82 H). 6.98- 7,05

Hz, 0.82

% m s@%sypq;%%@hgwésggllwd by fg[tgat)rq)l :,Fhli anaée(glal \jaszthmfrq.qgonated
0. 1§y px'é%athn%]HI(LCt unll%?%l@‘ﬂolfd%llnﬁ%oﬁgitlbﬁs CoBnd: WwatdzSuRBre

L 1 0m VT, S vty oG HTI 1550-8.164 TBATohgmoB: 907%

( d, C‘I]B éNzﬁ)%%on) ﬁ'/% TEA) Pro%%‘? pedi it 8504 Sivdd: BNnfdaFdid fne
q/ c lfqzs;ﬁrrmp{ th?n gr@ld:ualj{/ mcmaw] tp P BenlvantdhinP@-nhia vathLldy dicar

0X
lgycﬁmﬁexy%gﬂg? ?O mﬁgk%yl am no) sul fonyl ]-1, 12b- di hydr o-
N a-[ (2R 38) 3 hydr oxy-

?| 25)7 trige ?pr ?J Ested %be"ifﬁ%mezlaf(%@l rr‘i’e‘%"gg“

DI P@t&lc(t@xﬁaxfr{mlm&hgtraﬁnmmlf)mmr e2aditlpdto ND*- 2R BB 1B -hgdroxy-

eyl S EBEaY IRGIB 2 Dhen o bstos: Hask-Sesiglewialy

15i Ccya;ﬁ(b[fﬂop Srip] Z}h@}@’]bcnzazepme 1a,5(2H)-dicarboxamide, 8-cyclohexyl-N>-

ydr&aéi th Ia su!% dq%"i‘% %3@%2%‘ 3'47172b dih

PCT. &LA&ZIQQI%)Q%T@QS he@t 206- 1I1Tfﬁ>ét1)oxlyn (M@Qpﬁ&& Duﬂaﬂ%l) the iﬁPEC

reaction mxture was stirred at rt for
(2 omppongdesgiibeqdbove, Profupt qbiaicdpp Bﬂlé]%ﬂe]éo‘f 20121 2115 g, 34%
1 heplp-Ms al/ 76?(%{*5‘H1ete1m§1’§{11ﬁ9'49038"i@1§ ARk ( %@%Mﬁb%eoma

reaction mxture was stirred at rt overnight
29 eappm Or20riinx@.68 &) 0vASs, 43 AD NS (iltd Felt & (s aln@d Hh@BS (s, 1.14

aci g higgd kTR 1 HEE 5504130 2.4 BROW: 1§93 89 &4 0.38 1) 2.97

(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,
1.24 H) 3.73 - 3.77 (m, 0.38 H) 3.78 - 3.84 (m, 0.38 H) 3.90 (s, 1.86 H) 3.90 (s, 1.14
H) 4.14 (d, J=14.65 Hz, 0.38 H) 5.11 (d, J=14.65 Hz, 0.38 H) 5.44 (d, J=15.26 Hz,

25 0.62 H) 6.68 (d, J=4.88 Hz, 0.62 H) 6.96 - 7.03 (m, 1 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, 0.62 H) 7.27 (d, ]=8.54 Hz, 0.62 H)
7.33 (d, 1=8.54 Hz, 0.38 H) 7.55 (dd, ]=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, 0.38 H) 8.08 (d, ]=1.22
Hz, 0.38 H) 8.10 (d, J=1.22 Hz, 0.62 H).
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5 solid separated that was collected by filtration

This material was then fractionated by preparative
woiRg1ader the foll owi ng conditions. Col unm: RET/E8208/055893

Sunfire 19mm x 100mm Sol vent A: 10% CH3CN- 90% H20- 0.

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

Program Start with 65% solvent B, initial hold tine

for 5 mn, then gradually increase to 90% solvent B in

30 mnwith flowrate 25 }Q n%qr Load: 50-60

mg/ r un. ntermediate 14

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

boxam de, 8-

cycl ohexyl - N5- [(dlnethylanlno)sﬁ

Nl a-[ (2R, 3 S)-3-hydroxy-

4,7, 7- trlnethylblcycl%[z 2 1]hec -

Ryl ]-1, 12b- di hydr o-

yl]-11- et hoxy-,

cycloprop[d]|ndolo[E,Pib][: gNzZAazZe -1a, 5(2H) -di car
boxam de, 8-cycl ohexyl - OMe
[(dinethylanino)sulfonyl]-l,le o~hydro-Ni a-[ (2R, 3
S) - 3-hydroxy-4,7,7
trimethyl bi cycl o[ 2. 2. 1] hept - 2-yI't< 11- et hoxy-, (Il aR)-
[partial]- under the HPLC conditions described above.
Product obtai ned as light yellow solid, 215 , 34%
yield). %lwrov@@emﬂyz 1- F:lé%léﬁﬁammq-lﬁéthcmsxwﬁﬂd,l&l
NVR{ R W[[%(Mylﬁn&g)sgﬁﬂﬁﬁ](a%ﬁné]@rbggﬁﬁl b th7yﬁn( $1-

1.86 H) 0.76 2:3
1 1metlwyxye(e9 0 NNafg1 (2 mi.820ompfpl) 3olgor 3pd 40n138f 'M;telzwe?re

D odp (R oDl
Qlcarnga@mde( &cycl@h@gﬂ— Qm%ﬁly.lananq)?ul(qmyl ,13B- dl-lgyde)—N -
1 iﬁ%ﬁ?ﬁ@?%ﬁ%&%ﬁﬁ%@%@%ﬁ@% et S P st oy
H) ﬁ)aﬁihl 1€ 6,60 3] B.22& minw]) 12 FHY/NMOH)Y 7 GLL6Bm{ Thb:dacﬁBn Hixture
w7 }_%ef?e(i &?12\{) éua% &ﬁ&owa\?gopﬂlp 91152%1’ ](Iir ?t E'il ﬁqgcengrated
62c1<li'lﬁed7 wall cqrd, H@Fﬁ)hﬁﬂ)n kizd cxdrabidd Hjth eﬁmyBﬁ:e(ad: twike 82640 mL).
e P SRt T4 35 ot g 488 8 el
18. 62adu) to/anSckar(gd 0ilJ F8e BRdERBrodibt 38s Hikn SBurttdd (6§ Prep=HPR2 column
2008 B Pa RN BT 95865 ) Pyl dl R <9 i
0 1ilOtatMng0l.-$5N Solvent MeOH; Wavelength 589 nm; 50 cm cell. MS m/
552(MH"), Retention time: 3.760 min. 1H NMR (500 MHz, MeOD) & ppm 0.27 (m,
0.38 H) 1.14-2.22 (m, 11.62 H) 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 (s, 1.86 H) 3.91 (s, 1.14 H) 4.04 (d,
J=15.26 Hz, 0.38 H) 5.28 (d, J=15.26 Hz, 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 H) 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 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 H) 8.29 (d, J=1.22 Hz, 0.38 H).
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owe 5

Cycl oprop[d]i ndol of 2, 1-a] [ 2] benzazepi ne-| a( 2H) - car boxy
WO p@saci4ds 8- cycl ohexyl -5-[ [[(di nmethyl am no)BCH/U82098/955893

am no] carbonyl] -1,12b-di hydro-I1- nethoxy-, (-)-. 10

N NaCH (2.0 nL, 20 nmmol) solution and 4 nL of water

were added to a solution of

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

di car boxam de,

8- cycl ohexyl - N5- [ (di met hy FUSHE7€dOf onyl ]- 1, 12b- di hydr

o-N a- 10

[ (2R, 3S) - 3- hydroxy-4, 7, 7-tri met Iblcyclo[2 2.1] hept-2

-yl]-11-nethoxy-, (laR)- [partialN#°(160 ng, 0.228

mrol ) in THF/ MeCH (7 nL/7 m). The<teaction mxture

was heated at 120C urler Sni cr owgve ¢ondi tions for 1

(2X 30 nL). The organic | onBfed, dried

(MgSH), filtered and concentra in 15 vacuo to an
orange oil. The crude product W hen purified by
Prep. HPLC columm to afford théproduct a |ight
yell ow solid, (80 ng, 64%yield). Average specific

tati in z r LS
B cel | CRioBralingeloerihi bk NE] R} bR R Bhioo®

1H w@h(esﬂfﬁ Ni@im me)sgﬁmx@lawnqlmrboaylis—s,lmy dihyglno-11-
2 2 eélmx 621(ﬁ)~1 I\%Oﬁs(l(ﬁirﬂlL Oy 8?i§mb-b scﬁut@cgi and 3. 119L20f water were

2. 6.62 3.45 (d, J=14.
o 6261% t@ga gxbut(og of qycémrcpm[d gldgm 252l albmaxq?pm I@ASQPB)
8 TS
(a. TsEhatyafs Wb RO bien iy ERlhy % Bty g 4T
10 2[(25 3Biz3-hQ B 8y-Hy7, 7Arig@thiythicydto]2. B Blheir; 2-1 -6 - nidjhoXy-28 aS)-

7 s j0ghe g 1s3 Rl f vPRr o e 4y, el mivur

1 5%adHrcated.aB 82 uddes ﬁnc(rdwavb%ﬁndiﬁoﬂslzfor Dhi6 2t Wwhs cBn&inrételd
J=8.5

(d, agiﬁf?%%ut oncoﬁééso'_ﬂtlon a é)&%ctﬁgﬁlgﬁ f‘i}?ﬁéﬁgta’[e twice (2§ 38 mL).

PCTThS2Q08¢ B5&893re donbakoritica{ gl ) Hidtet2d 4d QorckntrdWdSO

N Ove 5 . .
lg/c ellg Spetg ihearssed. Thepiuds B@H&%%Mhﬁ‘é Pﬁlf;\f(eﬁ‘ﬁy Feqy BEXS
|'i Cc@@ifto ﬁfor@ﬂl@'pﬁfﬂ@é‘t}ﬁk a51gflt slellgwlisorRt, msl ragnm%)}sélh)f oﬁmékake
am no] . car bony I] ydro-11- net (+) 10
N NBRSFIE TotBtiaR + 177 3mﬁﬂ1\§en’sw9¥lr WﬁV%lﬁ%gﬂhi" RO il MS 1
Wer €52(MH"), Retention time: 3.773 min. 1H NMR (500 MHz, MeOD) & ppm 0.27 (m,
0.38 H) 1.14 - 2.22 (m, 11.62 H) 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 (s, 1.86 H) 3.91 (s, 1.14 H) 4.04 (d,
J=15.26 Hz, 0.38 H) 5.28 (d, J=15.26 Hz, 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 H) 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, ]=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 H) 8.29 (d, J=1.22 Hz, 0.38 H).
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added to a sol ution of
cycl oprop[d]indol of 2, 1-a] [ 2] benzazepi ne- 1a, 5(2H) -

walr@an bazan de, PCT/US2008/055893
8- cycl ohexyl - N5- [ (di met hyl ami no) sul fonyl ]-1, 12b-di hydr
o-Nia 10
[ (2R, 3S) - 3- hydroxy-4, 7, 7-trinmet hyl bi cycl o[ 2. 2. 1] hept -2
-yl]-11- et hoxy-, (laS)- [partial]- (130 ng, 0.185
mrol ) in bTHF/ MeOH (7 L/ trrLP%.. T!;l% reaction m xture
was heated at 120C under M'¢FSH&ECconditions for 1
hr. It was concentrated, acidified with conc. HCl
sol ution and extracted vvlth ethyl acetate twi ce (2X 30
m.). The organic |aye vve e comyj ned, dried (MSHH),
filtered and concentrate +aGU0 to give an
orange oil. The crude product el purified by
Prep. HPLC colum to afford tHe pkoduct as a |ight
yellow solid, (68 ng, 67%yield). Average specific
rotation + 174.73; Sol vent MCH; Avel ength 589 nm 50
cmcell M m 552(M#), Retention tTine: 3.773 mn. 1H
NVR (500 MHz, MeOD) 6 ppm 0.27 (m 0.38 H 1.14 -
2.22 (m_11.62 H 2.76 (m Q.38 H)_ 2. -.2.92 .
%m 1H) 2. %Igg@g6ferl(0wllceac6dz%Fhroglozqucy(cﬁ)?le@dl A lggmpglylethyl
8 ?gstg% T3a9&cﬁzﬁncaﬁ &ﬁrdﬁ%sol:(ﬁg&l\ojﬂlibroﬂnoh‘]cﬁdiohéx)@-‘}H(lﬂdole 6-
(d, cagbqgghgeclqli@o 3083 ng)m ggethyle,ne@gphiqﬂde(ﬂ 2|_])) apd gIF((éOO mL)
J=2wéR dilded é%t13§ed‘ﬁml@e1§§ s(edes (‘1551863% o sﬂer @o@bd'r%te7(2’2§g 0.99
(d, J=8.55 Hz, 0.62 H) 8 H)
7. 52;1)(@]@6 reget@nggxtugpv%cpgled@ Qapﬂt]?ut@gbr()@éie (14]2:£ 168 m) was
18- 9344 ’dro(B wige, e mi@rehs sdil é@rﬂ'&ht aPrt 84 E%nﬂorecﬁ]by(ﬁC
J=8.55 Hz, 0.38 H 25 8.11 (d, J=1722 Hz, 0.62 H) "8.29
(d, (Hexan@Bthpfrace@te39: QH) R¢ (Prodlug- 900 8If e plrpgio acid was left
PCT. / 0 -

. PRSA AR AZARE ok DL SNEPHE RHRs adi afl Ml wip continued

1, 1fcdiarre¢ldi§jr¢ret2 Ryl h. (élsdzcempletfbo the rmcttDanmwltd wasdfilieradgbrough a

sol %oxy%l 0‘% el%e b{"lt gtgtrancf: \%é:slév%rg fré w1t th}rl]l cﬁlclﬁorlde (500 mL).

car c acid
18li c Wh@comj:elﬁe’ﬂ fﬂtrd.tés \aerrd cd'ﬂdﬁlt(aiﬂﬁnwhc)uo amlrthae ﬁﬁkﬁﬁdoduot thus

ti t .
car BiRar (o ET BBy eelirRue el R Yol el Buggavio «
C 8 0 g?dwht(bf @ﬂiy&nﬁtate 1Bpét)e|theb0 omp/ge H(oﬂn@éer@ous]frd&ﬁorm)wei\as
10 a Wi se re was stir
2 S e Ry ot o rrduced bseido B D East Siranetile
80: 28mpdhd. (}Hrmdtmt 1)% FRf) )56 rhif), @aYunky qm m@s (és(m%dlﬁj t

unconverted a further 10% of silver car %
2Q 4aMebie B 9§?;€3Fa|d}?§t Ads1% SEAi i yalr : ACN (30 > 100 9 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 = 70), Flow
rate : 0.8 mL / min; M — 1 = 376.5; '"H NMR CDCls) (400 MHz) & 1.37 — 1.40 (m,
3H, cyc.Hexyl), 1.62 (s, 9H, t-Bu), 1.80 — 1.94 (two sets of m, 3H, & 4H

25  respectively, cyc.Hexyl part), 2.81 (m, 1H, CH of cyc.Hexyl - benzylic), 7.70 — 7.75
(m, 2H, Indole-Hugs), 8.04 (s, 1H, Indole-Hy), 8.52 (s, 1H, Indole-NH).
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for an addition 2 - 4 h. On conpletion, the reaction

m xture was filtered through a thin bed of celite.
wab@sflid4ry and was washed wi th met hyl ene di chl oPCTHESZ069@55893

m.). 15 The conbined filtrates were concentrated

i n-vacuo, and the crude product thus obtained was

purified by silica gel chromatography: (230 - 400

mesh, eluted with a gradient of ethyl acetate in pet

ether 0 - 29%. I—bnogeneouirgfraﬁ.t%ggs were conbi ned

and evapor at ed under redudtd"H8Ssure to give 80 g

(85% of the title conpound. HPLC : 90.1% (RT = 6.56

mn), Colum : C18 BDS, (50X4 6mm), 20 Mobil e Phase :

Gradient of 0.1% TRA in vvater h ACNP (30 - 100- 30),

Flowrate 0.8 nL / 5% (RT = 4.44 mn),

Col urm : Geneis, Cl8 50x4 & W‘ase :

G adient of 0.1% Formc acrd in water : ACN (70 - 95 -

70), Flow rate : 0.8 nL / mn/™- 1 = 376.5; 1H NWR

CDC13) (400 MHz) 6 1.37 - 1.4 3H, cyc. Hexyl),

1.62 (s, 9H, t-Bu), 1.80 - 1.94(tw sets of m 3H, &

4H 25 respectively, cyc.Hexyl part), 2.81 (m 1H CH

f 7..70
n d g|y g tﬁlﬁydolggﬁarl{)gyhgﬂqld, |3rfé'6]|ogeyprlr?-(2 orwl{jsmeti}g(yphenyl)-
| ndoj,g- 'thQt-hyl%ﬂlyY &tmegt@ﬁf/lbl@éﬂlg 3RGEWSS D08 0388 3arboxylate

| nt er medi at e N 5
1H (MdelPd? @l)é’\élls ggﬁ%}yqdcm gé i lomlxture of toluene and ethanol (720 mL) and

3- cy&daghexylicid21.8of @5 Ml wis Bt QLQ%M F}Bﬂ’(ﬂryéd)by sodium carbonate (720
1,1-dinmethyl ethyl ester. tert-B

2- brnénbﬂéd sglutisgypifiadsepaniely & a1l %(hte%kw(létleg, 007bmy, After
18- 1gtlrm1g Y@% 2@ IhS 2 %ﬁﬁg% 'n%tlﬁ)x}[%}r’l%n}qb&%ﬁ'lE Qcifat plg %ﬁ\g&g

et hanol degasified. LiC g, 0.51

was added ﬂnfhthd é@cthndmxmwama@é@n &ﬁTCCf@!T‘H@ nHtegea(chmwamhen

i.f | P Ki
T e T L
2 f ocvmg,lbt;om- thetrmbigzphianw ey @nled tagiadd (dter @.0gL) \@a,szﬁdeml)
er m. xt ur e \as hated 85C
foilaowe(? %ﬁ gtﬂ eag% ?te 6?8 \Agsﬂ%ehor%am eir thF \eV ed w].tll_lérme and
lﬁ Heﬂadft’E&nEtchI}denmm atder 0w to #Rford Ae adel cdin)lpGand) as&byello@solid.

L5} 9B MCUEEESHAIR e 4B S 590 koS4 P%o
( 1 thnb)) SC 'Eh’ﬂ M)ditﬂlaﬂ?lh@sd ay eliernitat0. WASIHFRCin Wi did? : kAIOI\n(eo 2100 >
15 0] A SPE TR B MO PSR A8, 2L i 1
HPL@omQﬁm%%McE&Tle?hﬁs,eB QGradidhk of 0¥ H¥mic abilidn BRSr (ACK (70 >
280 95 = 70), Flow rate : 0.8 mL / min; M - 1 =432.2; "H NMR (DMSO —d) (400
MHz) 3 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, 3H, OCH3), 6.55
(d, J=4Hz, 1H, aryl Hy-), 7.06 (d, 1H, aryl Hs-), 7.08 (s, 1H, aryl H¢), 7.23 (d, 1H,
Indole-Hs), 7.53 (d, J =8 Hz, 1H, Indole-Hy), 7.70 — 7.75 (m, 2H, NH + Indole-H»),
25  8.06 (s, 1H, CHO).
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mm, SC- 307, Mobile Phase : Gradient of 0.1% TFA in
water : ACN (30 - 100 - 30), Flowrate 0.8 nL / mn.
WO aNB112428. 0% (RT = 5.28 mn), Colum : Genei sPCIZLUS2008/055893

(50X4.6 mMm), Mobile Phase : Gradient of 0.1% Formc
acid in water : ACN (70 20 95 - 70), Flowrate : 0.8
m./ mn, M- 1 = 432.2; 1H NVR (DVBO -d6) (400 MHz)
6 1.40 - 1.48 (m 3H, cyc.HexyI) 1 57 (s, 9H, t-Bu),
1.84 - 1.90 (m 7H, «cyc. Xré‘ld 3.09 (m 1H, CH
of cyc.Hexyl - benzylic), EF 3H OCH3), 6.55
(d, J =4 Hz, 1H aryl H'), 7.06 (d, 1H aryl H3"),
7.08 (s, 1H, aryl H6'), 7.23 (d, 1H, |Indole-H5), 7.53
(d, J =8 Hz, 1H, Indole-H4), 7,700- 7.75 (m 2H NH +
I ndol e-H7), 25 8.06 (s, 1H, CHORT 30 76 WO

2008/ 112473 PCT/ US;%S/ 855893 laternmediate 18 0 0 o

]

W 5 7H I ndol of 2,
[ 2] benzazepi ne-6, 1 §
10- (1, 1-di met hyl et hyl ) 6-

3-cycl ohexyl - 2- (2-fornyl - 4-" met\hox yl)-

mechani cal | y. Cesium carbonate (84 g, 0.17 m and
met hyl  2- (di net hoxyphosphoryl)acrylate (65 - 70% GC

Fur e, Sorfaloofg o SR 30 Byqoesr

r ea¢0-|(bhdmethylmhml)wanaﬁytgsteTLfért(Biexlaﬁq@ﬁcEﬂabml e doratyd-4-

o e b Bt Py G kv S n dry

(1. OMB (1 ALyl |sﬁl\necsrﬁédhdn1cdhllye Cleflinhati®dnate\f84 @N0.WAE) and methyl
e 2t hogprana Bt st Rl 6 piicy 67 £ dd o then
10N d 8ddc¥ asUABdabti @ MR tirdRadcaRUEd 656 fér Mhehldane dlction was
ggrdgﬁrﬁltorgég}gg%%g%@h%giggﬁetafﬁﬁo 20p\é§1|;rq;lugp]gz)e7r)n B)n ‘completion,

G adicemk e wik- c@)o’fba— FOAT 'tlibn E&‘hed WMa{esg 0 L)]- elloaps)ohd
Flow rate 0.8 nL / : 100% Omn

Col Dsepipitatesh pdiich wa@gglle(cggj@: f@tratwnd NpH9de Tﬂnﬁdgegerlal was then
%aglh§ﬁh 1191fnetgarilo%fﬁ@fe@ aﬁld%l'egi uh(ﬂ:r %h@ﬁl to gMe%?(Qluct R4 yellow

low rate :

1@ Coe8der((408. 9066) HBLG : 461% (RT3 @m(nm Capmn cG 18 lsiawr § X 50
par ?Isn{)slgloggé Pﬁasﬁu%mdul,b_oﬁ 0r1° C;@Z il s%t "A%ﬁ Kioy#??é%'e 30}, Flow
(s, ra@H). 8@¢Ha)11n BCHS : (180% BRI M),,Commrﬁ @eneis, C18 (50X4.6

mm), Mobile Phase : Gradient of 0.1% Formic acid in water : ACN (70 = 95 = 70),
Flow rate : 0.8 mL / min; M + 1 = 502.2; "H NMR (CDCls) (400 MHz)  1.10 — 1.30

20  (m, 3H, cyc.Hexyl), 1.64 (s, 9H, t-Bu), 1.77 — 2.07 (m, 7H, cyc.Hexyl part), 2.80 (m,
1H, CH of cyc.Hexyl - benzylic), 3.84 (s, 3H, OCHs), 3.93 (s, 3H, COOCH3), 4.15 &
5.65 (two br. peak., 1H each, allylic CHy), 6.95 (s, 1H, aryl He’), 7.01 (d, 1H, aryl
Hy), 7.53 (d, J = 8 Hz, 1H, aryl Hs:), 7.70 (d, J = 4 Hz, 1H, Indole-Hs), 7.84 (s +d,
2H, olefinic H + Indole-Hy), 8.24 (s, 1H, indole — Hy); “C NMR (CDCls) (100.0

25 MHz) 3 166.92, 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.
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5.65 (two br. peak., 1H each, allylic CH2), 6.95 (s,

1H, aryl H6'), 7.01 (d, 1H, aryl H2"), 7.53 (d, J = 8
woi008A47Aryl H3'), 7.70 (d, J = 4 Hz, 1H, | ndedBUSH)PS/055893
7.84 (s +d, 2H, olefinic H+ Indole-H4), 8.24 (s,

1H, indole - H7); 13C NWR (CDC13) (100.0 25 MHz) 6
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, 1%3 u; %]15 27, 80.27, 55.49,
52.50, 39.00, 36.81, 33.400B8Y38 1557 15" 26.28. 77 WO
2008/ 112473 PCT/ US2008/ 055893 Internediate 19 0 0

P-Ov 0 \Owe 5 2-Propenoic ci?
2- (di met hoxyphosphi nyl ) - _Gwader. To a5 L four
necked round bottom fl ask\ W th a mechanical

stirrer, a condenser, a tenp rature controller and a
N2 inlet, was charged paraforml dehyde (40.5 g, 1.35
nol), MeCOH (2 L) and piperidine (2 nL). The reaction

fri xture Msoﬂmafeadldt D-(dislethoxyphospleinyINS miethiyl &tdr. TAfat I four
cooli oC, . 2- d| net ha ho ho acetate (150

0, 9 oty 08k it Y BRCTBOR Ve rachslr &

r eac&ﬂp@mm ¥dntoBeras a SRNhlen el chitgddgfakafdrmafd@hy k845 g, 1.35

After _cooling to rt, the reactlon sol.uti on was
contiht MRGEIC 1) apdelneridise i D). aheagagtipn Rixye pagheatsd to reflux

Theufm@w@ & I h. WREer@bSisRl 1y 8d ocn2Qametmkmeﬁah6%1)haetdt@(1@0 g,
L four necked round bottom flask equi pped a

1@ enPéPamabevag eftcfl o prernoripnNT hp FRagion raix et Gogtinued to reflux

sti §gr8R ha%q{eﬁcdgﬁﬁ%foﬁ Qlﬁé‘re@o%@ﬁ‘ﬁcﬁﬁt‘rb% wabQohdBerQ] MLAL to give a
was added g). 15 The reaction m xture

was cletrenqlorleds|oilx déde alz@étorlo‘wﬁ é§$q1‘§ﬁdt1@ dyyetpdyone (bt ahd L four
for nécﬁe(hrounfﬁ)(;tﬁ)ﬁn QR lehltﬂ%)e'dg t&hper’ltﬁ% c§19&di'1‘é* 93&] :@@Et, a Vrr\;génenc

concentrated i n vacuo ive a I"ow ol
vac stirrar dnda DedneStadtappGatus. 1165156 @c@lt/lcm was gl TsOHall SR g).

R
J = AZedcoahnl t.rb thdzsplulibl) wasconBentrdetd inJwac2@toigiandycllo® odayhich
Xvas?’ ba%gurﬁl%iisgg@ dt 1§0 ! ?55 028 /()(f fnm?l’-{_gbt'o ahrolrtdﬁfle produc% asa coolo%ess
0il (135.0 ). 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, J=20.5 and 1.8 Hz, 1H), 3.80 (s, 6H), 3.76
20 (s, 3H).

Intermediate 20

25
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78 WD 2008/ 112473 PCT/ US2008/ 055893
Cycl oprop[ d]i ndol o] 2, 1- a]
WO 2joBaraay epi ne- | a, 5( 2H) - di car boxyl i ¢ acid, 8 PCT/US2008/055893
cycl ohexyl - 1, 12b- di hydr o- 11- met hoxy-,
5-(1, 1-di methyl ethyl) | a-nethyl ester, (+/-). Sodium
hydride (96 ng, 4 nmmol) was added to a stirred
suspensi on of trimethyl sul foxoniumchloride (567 ng,
4.4 mo

The T vt o RSP aR PTG el Ty OHE pi QbR g0, 8-

andcﬁénﬂnxylelanb -dihydro-11-methoxy-, 5-(1,1- dlmethylethyl) 1a-methyl ester,

%930!0!2 %wﬁdké% enzazegéggegkégas%%? %#%y%?ld
6 rr&trﬁeﬂhylﬁﬁsfb%m&rﬁ cRloride (3HPh), MR snasda dnwalr&l@@Mso go mL)

ortions. The suspension was diluted with DVSO

ndUPSERgeer e resukat misturepyas yiged at gfen 3049 rﬁn\%ﬂé ghen neat
was mllhmg 1taq{ mﬁ%ﬁ%az&&neré 160 aet ifc aWas1RddRHexyA 35 théky-,

separ at ed, was col | ecte é filtration and

was hel, Wdtnliﬁﬂvmﬂe}fl) argthy hester 419, 2apmel wey addsH ghimalkpgrtions.
af f %Qs%p%%og “gg Mtéﬁd\%tlpb%@& m[YYnd h@aﬁécﬁa{t'sﬁbc‘f‘@r% 41|1 The

purifie hr omat'ography (silica ge
3% e Qo rmxm@lwaSt ablopediei ael tputrand twatdr avag eddedundoliq @pasted,

RLR attlb nc%&/%illg tlpWam dﬁﬂ'eﬁl a(l ezl ovelrmght
R ARG Myl £y038

emgmﬁ@lMgﬁqumWM@MmMMmbmwm@ﬂ@wwmwmm
fr oni‘lrt rlﬁgtogr%éﬁpyo Hga gel %M%@gg bg)hq?ow&) l?ure 1t1etg%0énp0und

procedure
r es .98 §)ohCOLS: Raemmncmme 3.816 min; m/e 516 (MH" ) 'H NMR (400 MHz,

ggi?&%&?p&ﬁ%p % ‘P%ng’%i{/‘zo]exff AT Icor}l%e ng r50(tam'_t!:)rs qi car
152beﬂdéhy9dﬁoﬂllthemehip@mw s NBIR-dpdctruln. - di met hyl et hyl )

| a- net hyl ester, (+/-). 20 A sanple of

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

boxyl i ¢ figd dilovBing 9%@&@1’?@%&111 exalnple of a method to effect the resolution of
12b-di hydro-I1-ne é nethﬁlet
1

| a- f?é?rﬁgﬂcyelgmrela 1&%&%0 lsaé[é? hﬁé@zi:mneal%é(%ﬁ eh@ara@xy ic acid, 8-
I sopyanRRAll, @Bdm@ega @l;lhnfffh'ol_;rﬁl £-8L, RdintchyBiivg) Bu-hbmal cster, (+-).

concentratlon of ng . S n1xture was |nJecte on
28 pAepaplaof gxclanon dlindgio2, 1-e 2 berreerpigpley (FYsdieabaxgligerid, 8-
the n [

)c()flc%ﬂe%ylﬁl ﬂzb‘iﬂﬁm& !gﬁ%%aggﬂe §gi Pﬁim&aﬂ&ﬁih% auﬁ{@thyldem@ B L
C Wlaedwsaoateé in Qmmurﬁpﬁlsomppallel anid pectQrhD(®i ) o elue @mal

2SO0 hP4TEL P S ROBERIy M P

21 Erehatbgraphy system using the following conditions: Chiralcel OJ-H column, 4.6
25  x250mm, 5um; Mobile Phase: 8% MeOH in CO,; Temp: 35 °C; Flow rate: 2
mL/min for 16 min; UV monitored @ 260nm; Injection: Sul. of ~20.0mg/mL in
IPA:ACN (8:2).
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OHON/ \/ OS5
Cycl oprop[d]i ndol o 2, 1-a] [ 2] benzazepi ne-| a, 5(2H) - di car
wheosliim7aci d, 8- cycl ohexyl -1, 12b- di hydr o- 11- PEL/K82098/055893
| a- met hyl ester, (+/-)-. TFA (5 nL) was added to a
solution of (+/-)

8- Cycl ohexyl -1, 1a, 2, 12b-t et r ahydr o- 11- net hoxy- | a-
(nethoxycarbonyl)-cycloprop[d]indolo[2,1-a][2]benzazep
i ne-5-carboxylic acid, B} bgt¥ ester (515 ng, 1
mol ) in anhydrous DCM (1 & resul tant sol ution
10 was stirred at rt for apprOX|nater 8 to 12 hr. The
reacti on was then evaporated tg dryness to afford the
title conpound (0.47g, 100%. > Retention tine
2.245 mn; me 460 (Mgh). 1H NMR) (400 MHz, CDC13):
Fromt he conpounds NVR spectr he product was
observed to exi st asyg™m R 3t er converting
rotanmers. 15 | nternedi at 060 ONS NN H
H

lic acid, 8- 20 cyclbhexyl- ‘ di hydro-11 - et hoxy-5
[[[(met hyl am no) sul fonyl] am no}” carbonyl] -, nethyl
ester. A solution of 8- Cyclohexyl- 1, 1

02V\11)2t2)0 é@%&é‘“é@? Zﬂsﬁrﬁ%g?%% {3?&&?5}/%%02?1'13/ adid, 8-

CYy C byidsHeRyIC], 1md(ﬁhyx[r3,11 rﬂ&tﬂla%ybemzmm@l éseer5(+¢-§u @Ay dsirgL) was
aCI ¢ 1?%021 g,nﬂ}il)tlo\ﬂéé (Jgt) 8r(;3é:ép1}p@fl I4lapgl gttet%y@o lm—methoxly)la—

m5t gﬁétﬁéﬂyﬁﬁ%rgf@ c(y@l%pl%g 1Qd(ﬁ3[ﬁrmﬂ[ﬁbﬁ%e@ﬁé&&&%o@l@md tert-

nmol Wwer e e mxture was stirred at

60 @%V’é'?eh (YAtme. m@nqlbla@phmowwghmbb uFhegesulfprg solgtion
160! da¥alRb at ﬁ@dr t)lgﬂo%%a‘ml} 1ol it @nbedrRe R aQkH R e@aﬁ)'ofiated to

and extracted into eth acetate. The extracts were

was Hievdess éqfénd theltity csmnpwnd (0-¢itse 1000er dEHMSE iRsteatipritinne2.245
N), A2ty y

f,|?€$g%egﬁ% evgporaéggatgﬁgﬁggbgnﬁ Emﬁ?ﬂkUﬂ%&%%%%@ﬁﬁ

as spchirowthspiofleht wESHbsMSedrioeex55@ o vtdre ofliniescomatrigng rfamers.
was used w thout further purification. 10

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-1,1a,2,12b-tetrahydro- 1 1-methoxy-1a-(methoxycarbonyl)-
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Internediate 23 0 CH 0 O HS-HI NO 15

Cycl oprop[d]i ndol of 2, 1-a] [ 2] benzazepi ne-| a( 2H) - car boxy
WO p@saci4@3 8- cycl ohexyl -1, 12b-di hydro-1 1- met heXpUS200$/)55893

[ (et hyl ami no) sul fonyl ] am no] carbonyl] -

Cycl oprop[d]indolo[2,1 a] [2] benzazepi ne-1

a(2H) - carboxylic acid, 8-cycl ohexyl -

[T (rret hyI am no) sul fonyl ] am no] carbonyl ]

-1,12 d
o ST i T RE i PSR 4130 38034 rua and
(agqcpr(ds rag,muo Bme] THIeSmt ha ik adde @oranﬁl af 60900 a\act i on

was shaken at 22 Cfor 2 hr. The solution

neufeHy sy damigp (68 rworﬁéﬂra%p ynq BB (Y1 amg. %671@€Wl)r"éﬁr"e%ﬁded
to I

P PRI RS w SRRl f 60 O YEigh. TREhERIR diSoured nto
§il toldiaten, acxd/a“sld@dth\niﬂuw hiOclelpidc ahid @l extraopddain ethyl acetate.

Esr&ﬁégx%a&s gvg *ﬁﬁcﬁz seH%%Hﬂij %‘hggllua5hyrrgdchfaor1't3 %cﬂ]&? L*Iertand

f ur bt andobien driedddnhgnsodBiin ma@D Gi®erbd 2dd &aporated to pr0V1de the
PCT[thS czo%p%/urq gssa ?fowrll gothedr Mt e%§2 8419[;]) ]1"h1s mater1al wasl_llicélé'd

QIckwxpdmmn[lrdier paificafich, 1- a] [ 2] benzazepi ne- | a( 2H) - car boxy
lgi c acid, 8- cyclohexyl-5-[ [ [(benzylam no)sul fonyl]
m no] carbonyl]-1, 12b-di hydro-11 -
(met hoxy) - 12- (net hoxy) -, meérhiglliaesBer, (+/-)-. A
solution of (+/-) 8-cyclohexyl- 1,1
a, 2, 12b-tetrahydro-| 1- net hoxy- | a- ( net hoxycar bonyl ) -cyc
| oprop [d]indolo [2,1- a][2] benzezepune-5-carboxylic
acid (200 ng, 0.44 mmol) and CDI
in THE (5 nL) was st%r()eabfor 1k
N- benzyl sul f am de
mg, 0.66 mmol) were ,’}F hdh ad re;ul tant
m xture was stirred at 60 7e be
was then poured into cold water)_acidified with
di lute hydrochloric acid and ex
acetate. The organic phase was hed hydrochloric
acid (0.1 N, brine and dried (sodium sulfate)

and DBU ( 100

15 Cycloprop|d]indolo[2,1-a][2]benzazepine-1a(2H)-carboxylic acid, 8-
cyclohexyl-1,12b-dihydro-11-methoxy-5-
[[[(methylamino)sulfonyl]amine]carbonyl]-. Cycloprop[d]indolo[2,1-
a][2]benzazepine-1a(2H)-carboxylic acid, 8-cyclohexyl-5-
[[[(methylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-methoxy-, methyl ester

20 was dissolved in THF, MeOH 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 solution
was then neutralized with 1M HCI (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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15 and evaporated in vacuo to provide the title
conpound as a brown solid. ESI-M5 nle 628 (MH).
WO paosnmad ate 25 0 OH 0\~0 0 HSH N 20 82 WD PCT/US2008/055893
2008/ 112473 PCT/ US2008/ 055893
Cycl oprop[d]indol o] 2, 1-a] [ 2] benzazepi ne-| a( 2H) - car boxy
lic acid, 8 cyclohexyl-1,12b-di hydro-11-nethoxy-5- [ |
[ [ (phenyl methyl)anmino] sulfonyl] amino] carbonyl]-
The title conpound was p 10| ing a simlar
procedure to that describéﬁgr &mg%ﬁ
cycloprop[d]indolo[2,1- 5
a] [ 2] benzazepi ne-1 a( 2H) - car boxyl i ¢ aci
8- cycl ohexyl -5 [[[ (et hyl am no) sul 1o
carbonyl] -1,12b-di hydro-1 |- nethoxy:
cycl oprop[d]i ndol o[ 2 10a gﬂ 2] be ¢ -l a( 2H) - car boxy
lic acid starti eyl - 1, 1
a, 2, 12b-t et rahy nﬁt ho 1 xycar bonyl) -
cycl oprop[d]indol 6] 2, 1-a] [ 2] belzazgpi - car boxylic
acid. ESI-M5 me 613 10 (MH), 1HAKWR (500 MHz, MeQOD)
6 ppm1.22 - 2.20 (n1 13 H 3.27 - 81 (m 1 H 3.47
(d, J=14. 95 Hz, 0.6 H 3.92 (d, J=2744 Hz, 3 H) 4.04
(d, 0.4 4. 31 (d, J=2.75

1o 25 208 S R B TRt 5

7. 45yd0h%xﬁ% ﬂﬂbéxﬂ»ﬁunﬁ@&)ﬁﬂﬂmﬂzl] 5ﬁln'd¥carbtﬂlyﬂ 1H)2b7di3§h()ddr

J=8.39, 6.87 Hz 8;659.1%

| nt BReHbeYArie- (E’GH’O’X@# m%fh?/l elsteN (N’ - déHOt‘}“ion of(J/-)gp-cyclohexyl-
1,1a,2,12b-tetrahydro-11-methoxy-1a-(methoxycarbonyl)-cycloprop[d]indolo[2,1-
a][2]benzazepine-5-carboxylic acid (200 mg, 0.44 mmol) and CDI (92 mg, 0.57

10 mmol) in THF ( 5§ mL) was stirred for 1 hr at 60 °C. N-benzylsulfamide (164 mg,
0.88 mmol) and DBU ( 100 mg, 0.66 mmol) were then added and the resultant

mixture was stirred at 60 °C overnight. The reaction was then poured into cold

water, acidified with dilute hydrochloric acid and extracted 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

o}

Y

L
Y, o
20 .

Ir=
I
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Cycl oprop[d]indol o] 2, 1-a] [ 2] benzazepi ne-| a( 2H) - car boxy
lic acid, 8- 20

\N@;@Bbhmxyl-S [[(cycl opropyl sul fonyl ) am no] carbonyb3008055893
12b- di hydro-11 met hoxy-, (+/-)-. A mxture of (+/-)
8- cycl ohexyl -1, 1a, 2, 12b-tetrahydro-11 -
met hoxy- | a- (net hoxycar bonyl ) - cycl oprop[ d] i ndol o[ 2, 1- a]
[ 2] benzazepi ne-5 - carboxylic acid (1 equiv), and

car bonyl di i m da i n rous THE

hoat eq’ ot veigprepkgnasin T drninSlr il oS
Theayclolﬁgwmmf.dlﬁﬁd@ymhﬁahegaﬂesuI f onam de and

1, 8- dlazablcycl 4. 0] undec-7-ene (2 eq &%me e

add8l Wﬁ&'@tﬂ&'ﬁﬂ?&}l@ols"# vilemipojcarbomld e Whtsoppagd

at s P¥SIrEd @iig a Bhll8HrRedHh & thAWIRSBE! WP EYlidropMgrdolo[2,1-
i sol ated crude product was purified by rep. HPLC. The

83 9@?%84@1@4?@@@#9)9@@@8‘#0%5%“? er medi at e
est ﬁ{(ni@ﬁﬁrlahﬁ@d}sﬂ%ﬁ{rl‘?ﬂ{rﬁﬁﬁﬁgarbl&iyggl 1N dMRdrb-il bl MEOH t o

afford the e Co Retention tine:
2. 08Gleprepld] aﬁdélosabaﬂ%zmpmeﬂmﬂ)moxwmd@@m@from (+/-)
The g RLAGMGY1- W&S2, é{rggxarm H¥inSky- &8 (héth 50399%9”' ng

r ot amsrs as  evidenc fromthe CO ound
speequlep &lindatog?. e ti? henrezcpae-53crhoxlic dved. ERpHIS mreritlal

B SR S5 R CAELABAE b pgB27 36058 8208 .

CON#n 3.@%(d B=und s Oat es. 0k GieJ=r0tdedl;, 3 ENGI. 03g d Cin EL) 4:B(DQ<%

120NV TS arhh M 1 orts it 2 (bl Hid T g3 o= 1 1)

I\/EOI7I1907/35%&:1 %{brﬁ@)m 147 Q. HY0 THA.A5f-ar52qal, um s .88 (ane1.53 Hz,

Eluent O/CHSCN/ % wi th 10V NHAOAC
(F o TeDIhE0 AR ) it 85 1 0 Tl P PEd B2 i ¢
19.1% TFA (for colunns B and C); Colum A: Phenonenex
10p 4.6 x 50 mm C18; Colum B: Phenonenex C18 10 t
3.0 x 50 mm Colurm C: PhEKsHEda® 28. 6 x 50 nm C18
10p; Colum D: Phenonenex Lina C18 5p 3.0 x 50 mm
Col um E: Phenonenex 15 5p 4.6 x 50 mm C18;
Preparative HPLC data: ConditionSx§8f H20/ CH3CN wi th
10mM NH4QAc buffer; C}adlent Line;q over 20 m n.
unl ess ot herw se note [ 15% B unl ess
ot herwi se not ed,
CH3CN / 95% H20 wi ﬁUﬁM
500 O with 10mM NH4OAC;
5p 30 x 100 mm Cbnditions for
TFA buffer; Gadient: Linear ov§ O mn. unless
otherwise noted; Starting cone:™—30% B unl ess
ot herw s 4
Ve | ggydg/gﬁr%%d]lﬁﬁglbggl %Egz&%ﬁ)ﬁeﬁ%a(@lﬂ@ﬁboxﬁc alﬁ §
20 %ql@@qu—H(cyclopropylsulfonyl)amlno]carbonyl] -1,12b- dlhydro-ll-

methoxy-, (+/-)-. A mixture of (+/-) 8-cyclohexyl-1,1a,2,12b-tetrahydro-11-

r® Prep s OBD
O/I\/E‘(}IWIth 0.1%

methoxy-1a-(methoxycarbonyl)-cycloprop[d]indolo[2,1-a][2]benzazepine-5-
carboxylic acid (1 equiv), and carbonyldiimidazole (1.5 equiv) in anhydrous THF
was heated at 50 °C for 30 min and allowed to cool to rt. Then 1 equiv of

25  cyclopropanesulfonamide and 1,8-diazabicyclo[5.4.0]Jundec-7-ene (2 equiv) were
added consecutively. The resultant mixture was stirred at rt overnight. After acidic

aqueous workup, the isolated crude product was purified by prep. HPLC. The
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0. 1% TFA; Col um: phenonenex 21 x 100 nmC18 H20 25
Internediate 26 0 0 0 HON 84 WO 2008/112473

wWEQNsWeaa8/ 055893 PCT/US2008/055893
13- Cycl ohexyl - 3- net hoxy- 6- ( met hoxycar bonyl ) - 7H i ndol o
[2,1 a] [2] benzazepi ne-10-carboxylic acid.
Trifluoroacetic acid (30 nL) was added dropwi se to a
stirring slurry of 10-tert-butyl 6-nethyl

1A SrRRRs by b M Pea bBES Y Mo in g - e rpffyd e

| n dtl@&ﬂn@fo@@d hameSOR €taiofrttimeti N dar th m/ér 51@ OArEar Hdavir (400

green_s on was stirred at

condi 35&%@ {B° RfPgure was aserved iorwaaw%coaveﬁ&eg [ofRseFrs, as
ML) cavakcad Bbh thelddmps@ld dsvmespectngp! | ected by
filtration, washed with Et OAc and Et20 to yield

13- cycl ohexyl - 3-

met hoxy - B MBdi K127 henyd éxpz#hlbﬁﬁ?r&{eaurés hdrelpensaze
pi ne- 10- carboozllc acid @a , 949 was

as athgayiseqigtedol CMSydatae ﬁtowagleu@ 1off gt Mfipgtesdgrtingcone: 0%
pu Ir_Dden% 6t9&w1s% HN'XE* B(n’%lg‘% CW 10%1%)168@ lgl)t:l-leljvﬁse no?e(dlﬁlu(nmA

3H) Sa 6N 96925.q i ]lpi)ﬂM KraAc (5 s A, THyNd 1; 8% MeOH

1§y p oo Pl 14 e (PR A9 Oy e 95N 4 120
7 8@/1tb§QmM—NH4OA860(®JurdrE % DsandZE) 09, MEIBA1Q y Hwith 0.1%
coi iy (o E Tofitiy AMRhmersR 1ol B st G cggumn

0 N @hen@ﬁnel@ﬁx%l@l‘ﬂOuzﬁo x 30 nBtdWhmn C: Phenomenex 4.6 x 50 mm C18
13-c¢ cIohexyl-10-((cyc|opropylsulfonyl)carbanoyl -3-ne

t hok ﬂqlqud]él Bifepomengk Lpjadel¥az & fix@-nencaelpon i Bhagomenex
1% d(lj ﬁ)nﬁqn% 1'8%1%?%%1& HPe Bt Conditios BRI/ CHEEN with

13- G:Qlﬁ}s/[g‘hlg)@'Ae B feetdhadiyat OF i oae ohe2p aain hmigg$ dtherwise noted;
Starting conc: 15% B unless otherwise noted; Ending conc: 100% B; Eluent A: 5%
CH;CN / 95% H,0 with 10mM NH4OAc; Eluent B:95% CH;CN / 5% H,0 with
10mM NH4OAc; Column: Sunfire Prep Cis OBD 5u 30 x 100 mm; Conditions for

20  H,O/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
A: 10 % MeOH / 90 % H,0 with 0.1% TFA; Eluent B: 90 % MeOH / 10 % H,O with
0.1% TFA; Column: phenomenex 21 x 100 mmC18 H,O.

25 Intermediate 26
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7H i ndol o[ 2, 1- a] [ 2] benzazepi ne-1 0- car boxylic acid

(3.85 g, 865 mol) in THE (15 nL). The reaction
worRoosutE73vas heated at 60 C for 1.5h, cool ed tBCF/1S2008/055893

treated with 25 cycl opropanesul fonam de (1.36 g, 11.2

mol ), stirred 10 mn and then treated with the

dropwi se addition of a solution of DBU (2.0 nL, 13

mmol) in THE (3 nL). The 85 WD 2008/112473

PCT/ US2008/.0 reactign nmxture

over ni gh]?3 é&‘ﬁ?‘tﬁ*@@ XrOciRpet %ﬁrmSﬁéﬁ%"“@@&ﬁid

W t ] [2{BehZAaz&fin¥l0)- carbbkﬁl@beﬁml)lﬂlﬁo&o@cefiﬁacm.()so amq Wk b am&d

(-3Q nL). The. .conbine ueo | ayer trach

wi t HORVERL § Y GHY ™ Oftﬁ‘é E%me i Aoy -7H-
Wi t hdbly m&ﬁmeﬁza£epﬁfé mm)dlcﬁt&y&wmo geztb Iﬁmggm Gichiayethene

wer e vvashed wth brine (-30 nL), dried

Pil t¥rel) @Her Norfdeficpptagroamelion étlrwésat §?r 22$hed
Wit Rodebdfatdd-td @8 nBk hnd QrredRviddohB el (ﬁ)cﬂllt eM®IhE The solids were

collected by filtration, rinsed wth 20 and dri ed
to golspigd hﬁﬁhﬂloqgua@ly@w@ﬂ@(@mmgd Et,0O to yleld 13-cyclohexyl-3-

(( C}ﬁ%{h%%{ @R%let‘ﬁwc)fc%h))lf s Wﬁl aiqﬁaﬁag%ﬂe Fd’tdrmgh@amd

benzazepi ne- 6- car box
mrm(8 358@% 8alsmal Pl v asels Iaorwlcgmsqhd vvumhcmaswa@i \ME@@’[ further

e Btcadh, DUNNAS TR L G 5. 1 MR LB 255

3. 13H), 33;4:(4 3¢ 3.9Hy, 318, 806 ( $.29 Bhf) LH)35.89- §.86 (BH)), A0, J =

v, 2505 T oy gl g 1 gy s i 35Ty -

8 48 8;L1 lPﬂleIH)lHBO (s71ﬁ§2 7(86 (dJJl 8881ZHZH) 8|3|)1(d 7:8131}([25 1H).
L (gl 8) HI?\/F‘ 11 Sgbr : 78
(br Q Sm‘/e R e tslz@% i golung G n,
1solum B, 4 15 mnute gradient. Internediate 28 0 C]—|
00 0O SANN aHI / / \ 0 20
13- Cycl ohexyl - 10- ( (cycl opFBgycdiate2dny| ) car banmoyl ) - 3- me
t hoxy-7H indol o[ 2, 1-a][2] benzazepi ne-6-carboxylic
acid. Methyl 13-cycl ohexyl - 10-
((cycl opropyl sul f onyl )car ba ?/ ) 3

- met hoxy- 7H-i ndol o
te11.0 g, 1.8
mml) was di ssolved into I\/EG—V/TH j:1, 24 nL) and 25
treated with 1M aqueous NaOH (RQ_pl)> The reaction

m xture was stirred and heat ed C for 1.5h and
cooled to rt. The clear gol eutralized with
1M

20 Methyl 13-cyclohexyl-10-((cyclopropylsulfonyl)carbamoyl)-3-methoxy-
7H-indolo[2,1-a][2]benzazepine-6-carboxylate. 1,1°-Carbonyldiimidazole (1.82 g,
11.2 mmol) was added to 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 rt, 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 THF (3 mL). The
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aqueous HCL1(5 nlL) and concentrated to renbve organic
sol vents. The resultant solids were collected by

WO poBng4rdN, washed with H20 and dried under vRCTUSDS055893
yield 86 WO 2008/ 112473 PCT/ US2008/ 055893 13
-cycl ohexyl - 10- ((cycl opropyl sul f onyl ) car banoyl ) - 3-net h
oxy-7Hindol o[ 2,1 a] [2] benzazepi ne-6-carboxylic acid
(1 0 g, 1.7 mol, 94% as a bright yellow solid (with

ot R E e i dUEO e BREa b the | 0 B o

(M whshicd wadd H,Oqr30MinE), INQH@l](aq) 2. 9050 ) anlitrine &?ﬂﬂnLﬁ The

g H)Z gorégp@efil 'Zlbugpug @?f%ﬁweﬁ_‘;}%a"%%gl #Eé;gcl@ E)TH% pbld3 thggr nic layer
7 241a£ thh&ﬂ")wth XN&ﬁCl ad)) f@o o). 2hd combitd or aﬁlcgélyefsmzere washed

M-H) +, ret tine

é 7gflth1bﬁne ((fépaﬂaa dgicd MgS Ao @teg?damdéﬁvc(enﬁrﬁ@de r thsdesidus w29

10 Gk A& ]Q2®I(~1W§m lfor 2h and the solids were collected by filtration, rinsed
8- cycl ohexyl - gé((cyclopro Isulfonyl)car

am)wl th {0 apddrex {p-yield methyl 13-cyclohexyl-10-

gg;c%ﬂw sgffwue%a{q@hgl In{é%&yb%qﬁa@ o[bﬁ}ﬁh%?%@izagagm@.a

carboxyl ate lurry um'r '
( 60%rbl®>@/béfr @i2drg, VA3 momdr&&o)ek b pale 7eilongsohg whidhpeds psddrwithout

PR el Pl RS 39060 2 0. 2

reaohjnn mixtmze@masﬂszsx@eu{f@B94§3H}mmmnd&nhean)550-

T0- (G981 BBt Y aTronye Ehr bAMEI 1= 3326 B Drett iy -
o[ 2|811 al sznbﬁmmﬁ%”m ﬁzd1§grb@(]2<(lssl H&m@a(czd(]g:,gaﬂﬁ@ lH) 8.11
nnD was_ adde rinsed wit

0t s g o ot 6305 e SBh QTS wHenS L P i B. 4
1pou5ﬁﬁné Bef. 25N HC1(100 nL), and extracted with
Et OAc (150 nl). The organic | ayer was washed with
brine (20 nlL) and the conbi ned aqueous | ayers were
extracted with Et CAc (100jfihedidfd®g conbi ne organic
| ayers were washed with brine (-20 nL), dried (MSOH),
filtered and concentrated to dryness. The residue was
stirred with Et QAc/ Et20 (1: 3, SOonLLHZS and the solids
were renoved by filtration. The notherliquor was
concentrated and drj| ed wnder hi ghgyacuumto yield
nmet hyl 8-cycl ohexyl -
((cycl opropyl sul fo cﬁrb. At hoxy- 1, 12b-
di hydr ocycl opr opa[ dJ* ndolo[ @zepi ne-1 a( 2H)
-carboxylate (1.92 g, 3.4 87

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

indolo[2,1-a][2]benzazepine-6-carboxylic acid. Methyl 13-cyclohexyl-10-
((cyclopropylsulfonyl)carbamoyl)-3-methoxy-7H-indolo[2,1-a][2]benzazepine-6-
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 neutralized 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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WD 2008/ 112473 PCT/ US2008/ 055893 mmol, 85% as a
yell ow solid which was used wi thout further

wWEeosfiieaii on. Presents as a -2:1 mixture of POI/HAM®NE055893
or atrope isonmers. 1HNWMR (300 MHz, CD3OD) 6 0.19-0.26
(mO.4H), 0.78-2.19 (m 15.6H), 2.64 - 3.02 (m 2H)
3.16 - 3.28 (m 1H), 3.41 (d, J= 15.0 Hz, 0.6H)
3.51 (s, 1.8H), 3.80 (s, 1.2H), 3.88 (s, 3H), 4.00 (d,

5 J=
Hz, &3 ﬁ)’—‘i‘)l&*?")é‘zl(oo((?g]fgmﬁﬁul@nﬁpﬁar‘%anl?ipé et ok 6
93a [Z]bErkzagopinel6-ddboxyliclatid d.0 dF. 72mBoHDA4%) adidright ydiHw sohd

(o \g}iﬂa &7 Bty of THE) whidh 35 (s wiheutgurgher miregon, SHER (300
7 6§4sz@1)3@13)8 1.11-2.24 (m 17H, 3H from THF), 2.81 - 2.96 (m 1H), 3.17 -
8.8,1.5Hz, 0. 4H), 7. 85(d, J=8. 8Hz, 0. 6H) , 7. 88(d, J=8. 8Hz, 0.
a,H) 3Q8@3(H{)J3;6 1359 i, 3 fipm THE), 394 (d3HYS07. gaqz(m 1H), 5.55 -

e ( 5

Col 5')81 (Iln’CN? mﬁ%uggﬁgt}laig@)ﬁ]?s ‘7%& z’ﬁg 7’)85 7@9(&?‘2?{) 8.0 (br
N 0s, 161)s LAMS: 18e 535 (M+H)', ret tlme 3 73 min, column B 4 mlnute gradlent
8- Cycl ohexyl -5- ((cycl opropyl sul fonyl ) car banoyl ) - 11- net
hoxy- 1, 12b- di hydr ocycl opropa[ d] i ndol of 2, 1- a]
[ 2] benzazepi ne-1 a( 2H) - car bosyledigte28i d.  Met hyl
lﬁ cycl ohexyl -5- ((cycl opropyl sul fonyl ) car banoyl ) - 11- net

oxy-1, 12b-
di hydr ocycl opropa[ d] i ndol of 2, 1- ap{2lodbenzazepi ne-1 a( 2H)
-carboxylate (1.92 g, 3.41 20 mmol[lLwas dissol ved into
MeOH / THF (1:1, 40 nt)Qarf ith 1M aqueous
NaOH (8 nL). The reaciS.Q# [
heated at 60 C for ahd
solution was neutralized wt
and concentrated to renove orgat
resultant solids were collected
with H20 and dried under vacuum
8- cycl ohexyl -5 25
((cycloproFyIsquonyI car banoyl ) - 11- net hoxy- 1, 12b-
di hydr ocY¢ ?615‘3[’%"7” HFﬂ’[l‘EPripﬂfl[lﬁ’f‘Wé‘ﬁ‘z’B%‘Eb‘flhél g thopgy-
- can hoputt &gkl@ ﬁ%mﬁolo[lsﬁa]g@b&%%plﬂezﬂg(%)-carb late To
PCT/ US2008/ 0 3 mol 9% as_a yell ow po
Ihi emrmigEsodisyh x&hﬂfiﬁ&% digpepsiayin ﬁumraﬂu%laﬁ/odﬁg, 9. %:iﬂg@arlﬁ s

?S @MS@(%CT&Mﬁ&gOJndEW%ra%d&I tritle ORISR AR Ddidd (I, 9.2

mmol). The reactlon mixture was stirred for 45 min and then methyl 13-cyclohexyl-

sol vents. The
filtrati on, washed
0 yield

10-((cyclopropylsulfonyl)carbamoyl)-3-methoxy-7H-indolo[2,1-a][2]benzazepine-6-
carboxylate (2.2 g, 4.0 mmol) in DMSO (5 mL) was added (flask rinsed with DMSO
20  (2x3 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
mL) and the combined aqueous layers were extracted with EtOAc (100 mL). The
combine organic layers were washed with brine (~20 mL), dried (MgSO,), filtered
and concentrated to dryness. The residue was stirred with EtOAc/Et,O (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-cyclohexyl-5-
((cyclopropylsulfonyl)carbamoyl)-11-methoxy-1,12b-
dihydrocyclopropa[d]indolo[2,1-«][2 ]benzazepine-1a(2 H)-carboxylate (1.92 g, 3.4
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6 0.32 (t, J=6.2 Hz,0.5H),0.71-2.12
(m 15.5H),2.61-2.94(m 2H),3.16-3.27 (m 1H), 3.41 (d,
w(@20083137Hz, 0.5H), 3.82 (s, 1.5H), 3.86 (s, 1PGHS2008/055893
3.99 (d, J=15.0 5
Hz, 0. 5H), 5. 28(d, J=15. OHz, 0. 5H), 5. 49(d, J=15. OHz, 0. 5H), 6
.85(dd, J=8.4, 2.6
Hz, 0. 5H), 6. 91(dd, J=8. 4, 2. 6Hz, 0.5H),6.96 (d, J= 2.6
HZ % 5|—|)§55/C')|)as %yé}gyevosobldglhlfﬁiwé ugqg')wu?hog[ fu(taer phlrlﬁcsatlﬁn Presents
HZ 989513@ 1 ﬁnﬁﬂ-l(e@;f Jo?amers or atrope 1somers HNMR (300 MHZ CD30D)8
8. 4Hz 7.67(d, J=

Hz, 6. 1?>HP2? (). 4Ly LB78y 1 H’z(m 65@2% 2(81 c%)?((ﬁl 25) §|—l)6 S IR
(H)S 1ﬁ) 5_;'201 (dg,frg’iLSOH%Q)@@) ggl&srlm'r')sH) '—3@6% MH‘:) §§§(s|§ gﬁ) 100 (q,
Pt dr o g 6.4 4@11;:@22101 o%mwzso 4&3 w 03h h Hg 0.6H), 6.93 -
13 l.ah | f4 0 l{fooRy}d

%;f (1&33 %}%’%1%3@1,7 §8@{§ {Wﬁ% 19‘2 [} $8H, 0.6H), 7.25 (d, J = 8.8
(2] Ue;&@i)ermzﬁéd QT&$ a4k, &.55 1dd1J et BGHA, Bi6H TtEdie/ =

ST el TR SRSy 8 o o

7H— |115dbzl 0pB), J&3a] (ELZ/] :béﬁzfﬁzepHmeL@M-ScmretﬂlﬁMWrH)acetaﬁn(eei%
6l Tm%{)4 n THr% 20 m.). The reaction m xture
eﬁ?é‘ é]b‘ eigld cooled to rt, treated
with propane-2- sulfonam de (200 ng, 1.62 mmol),
stirred 10 mn andthentEeate h the dropw se
addi ti on of a solution of Iﬁé@e?‘ﬁef’ m., 1.8 mmwol) in
THE (0.75 nlL). The reaction mxture was stirred at rt
overnight, diluted with Et OAC 15 nm) and washed with
H20 (-5 nmL), IN HCl(aq.) (2 x°10 ni) gpd brine (-5
m.). The 25 conbi ned aqueo@ 23 Were extracted
with EtOAc (15 nlL) and the org ayer was washed
with N HCl(aqg.) (-10 ni). cobi'ned organic |ayers
were washed wth brine (-5 nl s
filtered and concentr at eg,
with Et 20 (-15 nlL) for h
collected by filtratiag ANHnsed 89 V\D 2008/ 112473
PCT/ US2008/ 055893 wi t AtZO and dried to yield nethyl
13- cycl ohexyl -1 0-
g(i sopr opyl sul f onyl )car banoyl ) - 3- met hoxy- 7Hi ndol o[ 2, 1
1 a] [ 2] benzazepi ne-6- carboxylate (640 ng, 1.2 mol,
85% as sLchtloBhily1-5%¢ c&&%&%‘sﬂfd@@l)@i‘rb‘ﬂﬁ% mmnetmxtyhpmb

further purification 13 6 12 -
2. 1glh(yﬁ{oc’l@pyropa[d]mdolo[z 1-a] [2] enzazeplne-la(ZH) carboxyllc acid.

Methyl 8-cyclohexyl-5-((cyclopropylsulfonyl)carbamoyl)-11-methoxy-1,12b-
dihydrocyclopropa[d]indolo[2,1-«][2 ]benzazepine-1a(2 H)-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 reaction mixture was stirred and heated at 60 °C for 2h and
cooled to rt. 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,O and dried under vacuum to yield 8-cyclohexyl-5-

25  ((cyclopropylsulfonyl)carbamoyl)-11-methoxy-1,12b-
dihydrocyclopropa[d]indolo[2,1-a][2]benzazepine-1a(2 H)-carboxylic acid (1.66 g,
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51.47 (d, J= 7.0 Hz, 6H), 2.73 - 2.86 (m 1H), 3.82
(s, 3H), 3.89 (s, 3H), 4.06 - 4.26 (m 1H), 4.09
W@ s@ptie473 J= 7.0 Hz, 1H), 5.51 - 5.71 (m 1H),PGI/0820081055893
J=2.6 Hz, 1H), 7.08 (dd, J= 8.4, 2.6 Hz, 1H), 7.44
(dd, J= 8.4, 1.5 Hz, 1H), 7.50 (d, J= 8.4 Hz, 1H
7.80 (s, 1H), 7.87 (d, J=8.4 Hz, 1H), 8.10 (d, J= 1.5
Hz, 1H), 8.57 (s, 1H). LCVMS: nmfe 551 (M+tH)+, ret tinme

228385” 6{}1’1%,8 g%%f%\a%eﬁg'\ﬁ%})\g ér\ew rhi\ga{sl%gt%%vﬁh%u![ Rﬁtﬁgrnﬁ%hggt%n
8- cyrh@alnexyl - Bm(xtirs oprotiydrSetlatropyikdsas. bantyR ) 3d0lviaet GOCl;)

-1,12b-
3 19 - Seiech o S5ad-aiTH ATAI-G[13 (0. 55§13} B&hz 985N A 6r-27
- capRopty! fhieed, JQ 18louiz, ¥, sH9f3.$0di 1U§H2))3’.@6 ks‘?@.sﬁﬁ%%gh% J=15.0
| i 97 4 ol in O (2

di spersion in mneral oil, )

fri) HetG.$H), ﬁ@S(mere—ﬂs»@Hmsswdaég?déﬂrﬁé@ﬁ%@ém&@ﬁd@, =84,
) SrHyh
oSt 3 R Al s MBS B0 Al A o .

stirre n and then met

((i SOETBpYISNI T.bhidh ¥ cartidadyiH) - B2k ﬁﬁ)%}ﬂ-Hz;lOiShﬁd-?ﬂ[ @, 1=
- ing- p- 578.4, |
L)L ORI SO 572 o S |

0. 78znIB), 8VAEs, OSE0E. (s, . Xup .81 wid 35 (o, ritpd LCNS: pow $4d M-
intg 0, 25N (25 m), and extracted with Et OAc (40
IQL)%)Tﬁ%%%?ggéPE&Fﬁl8?“%ﬁgmﬁﬁ§ﬁ%ﬁm%ﬁth brine (10 m)
and the conbi ned aqueous | ayers were extracted with

Et OAc (25 nlL). 25 The conbi ne gr%%nic | ayers were

washed with brine (-10 nijMCBefag 3ivgsos), filtered

and concentrated to dryness. The residue was stirred
with Et OAc/ Et20 (1:4, 10 nlL) and the solids were
renoved by filtration. The not heriy
concentrated and dried,urgler high jyacuumto yield
net hyl 8-cyc|ohexy|-g¥po O 2008/ 1
PCT/ US2008/ 055893 N
((isopropyl sul fonyl) ar Bant
ocycl opropal d]i ndol o[ 2, 1-
a] [ 2] benzazepi ne-1 a( 2H) - car boxy (620 ng, 1.0 mmol,
quant.) as a yellow solid which_was used w t hout

further purification. Presents as a -2:1 m xture of
IPotamers or atrope isomers. 1HNMR (300 MHz, CDC13) 6
0.32 - thyl B-cR1dheky1-10-((idopropylaRiony ) Brbdl 0 AfB-meth 39-7H-
- 2,96 qul\"l]% }-E c%‘ﬁ"fg‘y( dfa( zol)lgl%bgﬁHzo, yﬁ@elﬁo.,‘ 0@%3 ezs“,@9 7
1. 8kpdolog2, 9] (2 henzayepipg-6-carigxylate. 134 arbgmigiimidazoies262ing,

1. 4k nﬁnd‘l)‘lwgsdddde.'d: to ]a%lugry% '13—chlu)_ﬁexy153 —I?h%thggy—6—‘Erﬁeth0xycarbonyl)—
7H-indolo[2,1-a][2]benzazepine-10-carboxylic acid (603 mg, 1.36 mmol) in THF (3
20 mL). The reaction mixture was heated at 60 °C for 1.5h, cooled to rt, treated with

21, 12b- di hydr

propane-2-sulfonamide (200 mg, 1.62 mmol), stirred 10 min and then treated with the
dropwise addition of a solution 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 HCI (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 (MgSO,), filtered and concentrated. The residue was
stirred with Et;O (~15 mL) for 2h and the solids were collected by filtration, rinsed
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, 2.6 Hz, 0.4H), 6.91

0 (d, J= 2.6 Hz,

7 J=PEI/6S188/055893
J= 8.4,

15.0 Hz, 0.6H), 6.89 (dd, J= 8.4
(dd, J=8.4, 2.6 Hz, 0.6H), 7.0

WQ@200B)112473 11 (d, J= 2.6 Hz, 0.6H), 7.
0.6H), 7.25 (d, J= 8.4 Hz, 0.4H), 7.38 (dd,
1.5 Hz, 0.6H), 7.43 (dd, J= 8.4, 1.5 Hz, 10
0. 4H), 7. 83(d, J=8. 4Hz, 0. 6H) , 7. 86(d, J=8. 4Hz, 0. H)796(d
,J=1.5Hz, 0.4H), 8.20 (d, J= 1.5 Hz, 06H), 8.39 (s,

SR el e BB M ot e S
é5 Qéng)iﬁpﬁsﬂﬂ)nifl)dﬂrbaS}oM)B metlle;?fMH 1n)d(0:10r[2b1aa][2]benziiep;?gt6—o
qui/ar oyl at% 6@?&% L;E{)%Og p%pé[aa]al ARy ]g]W]‘?lch was use(I1
[ 2] %ﬁ@@%&mepgurlfﬁ%ﬂ) - ARMEOX0D IN@H@@ﬂtl 20, 1%@ W¥lm, 10tD),

| oh | - | sul f -11-neth
S Y SISaS Y o Bl o9BE OBYs St Y Eéa§H> TR0 31, 406 -1.26

di hgﬁoxylﬁb@&% bdbo%)h 5,5 %ilgggpqgfsso nﬁb%(y?zHiH)

-ca ate mg, 1. 07 Into
Ve OAOB T/ €14 2. 6]17112 i), 7Tadd dd.r/eat. é,d He.n HIM. éﬁq@e@a§ 4 Hz,

Na r ty t r

heg&}lg% (gah& @ﬁ(d %4(;?2“ %&1 fith[ﬁ)eﬁsg}?s‘hH).

sol LCM miass 1r(®u+tH)a|retz¢mmb 387 min] Mlamqnl Bodmimi@ gih@ie. )

ﬁnd 25 concentrated to renove organi c solvents. The
esi due was stirred with H2O (10 nlL) overnight and

the resultant solids werelmahlgatcasd by filtration,

washed with H20 and dried under vacuumto yield

8- cycl ohexyl - 5- ((i sopropyl sul fonyl ) car banoyl ) - 11-

met hoxy- 1, 12b- di hydr ocycl opr opa[ dii rdol o[ 2, 1- a]

[ 2] benzazepi ne-1 a(2H) - car boxyl i ¢ 91, WD 2008/ 112473

PCT/ US2008/ 055893  ag| @ )6 "mol, 90% as a

bright yellow solid [ ithout further

purification. Presénis as 'e,of rot aners

or atrope isonmers. [HNVR (3 =€) 6 0.23 -

0.30 (m 0.4H), 0.80 - 2.24 (m .6H), 2.70 - 3.11

(m 2H), 3.46 (d, J= 15.0 Hz, , 3.95 (s, 3H),

3.93 - 410 ((m 1.4H), 5.29 5 (d;7J= 15.0 Hz, O.4H),
5.48 (d, J—150H2 O6H) 698-705(m1H) 16
d, J= 6 Hz : 7.23 (d, J= 2. 6H) ,

1% d, J= 8Msﬂ!a&8-cmc1®rqyiyl-5r((§3pwyisylfmsll)sarwoyl) 14meth¢xy51512b-
( dd dlh‘grdrﬁéaopI%pé[d']'%dolg[zq'a] [Z]Kelﬁﬁzép%labﬂﬁcz&bmgylﬁe slurry

'_?sodlum hydrlde (60% dispersion in mineral oil, 97 mg, 2.4 mmol) in DMSO (2

mL) stirring under N, was added trimethylsulfoxonium iodide (530 g, 2.4 mmol).
The reaction mixture was stirred for 45 min and then methyl 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 1h, poured into 0.25N HCI
(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 (MgSOy,),
filtered and concentrated to dryness. The residue was stirred with EtOAc/Et,O (1:4,
10 mL) and the solids were removed by filtration. The motherliquor was

concentrated and dried under high vacuum to yield methyl 8-cyclohexyl-5-
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= 8.8 Hz, 0.6H), 7.92 (d, J= 8.4 Hz, 0.4H), 8.13 (d,

J= 1.5 Hz, 0.4H), 8.31 (d, J= 1.5 Hz, 0.6H). LCVS: nfe
WGIDSAM4FY +, ret time 3.74 min, colum B, 4 mni PCE/ES2008)055893

gradient. Internediate 34 0 0 O 15 Met hyl

10- ((am nosul f onyl ) car banoyl ) - 13- cycl ohexyl - 3- net hoxy-

7H indol o] 2, 1-a] [2] benzazepi ne-6-car boxyl at e.

1,1 -Carbonyldiimdazole (1.23 g, 7.60 nmol) was

add dto

ebSnSadirs Byl 4 PR Ry §loprppaldlindolol2. -
|nd@][ banzize@]riea]am{)z:a%epylﬂe(ézﬁqﬁgaﬂkO)QﬁMbll Guadt) & a(32116w golid

in TH The_reaction xture was
heaf”gngéi‘tas Besdevif Pt T“g‘?tﬁ P“rd‘c%dfl%‘d Rrgsepts as g p- %g]t gtugg qfpgotamers
sul Blae[{}o%@ isorhers 2 lianvRL3 60 MR, EDC$3§ bra.sd- 4.8 (Hl 0, zﬁH)d ot7hen o9

treated with the dropwi se addition of a solution of
PBUPIL7gHN 2. 6(1 12.96 Eméﬁﬁ) 3.4l (AHE=(18.0H2) 0.61hS. FBladt§Hon3.79 (s,
m X f u = _
(80t1 m_Hﬁ’ m @(ﬁfgp ﬂ)%(lﬁnt 4, %94(:(%#%%5?6:51}2‘(361‘1{) 59960,

dr yh&84lz, rhid), re¥i (ddae]w&é 216 Hat G#Hnd Oh (-2 €184, 1002, oY),
and | ( 10 g,

Conboa A TRtER gl BatkGeach.d b st 0 fF Vi i 0. 73
(1001, oE)8.4Hd, 0410, ¢o%raldnéd 8clk hamzc0bHY, 8 (A /e fvhsihedz,

11 Bapa i Lot PLHEG s Tedmml BT L e

Wi t b.48Y,R00((d 7= iis)HA 0.6H),I8.39n8l (6418, .03 (s08.6MRreCMS: m/e 563 (M-
coI cted b il.tration, 92 WO 2008/112473

Sﬁ’bﬁ‘@?%@é%’% Cof”i"‘ﬁls‘%d‘ P 958t and dried to yield
rret hyI 10- ( (am nosul f onyl ) car bam)yl )-13-
cycl ohexyl - 3- met hoxy- 7H i ndol o[ 2,1-a][ 2] benzazepi ne- 6-
carboxylate (2.8 g, 5.3 Migmed 19@%3 as a bright yellow
1solid which was used w thout further purification.
1IHNMR (300 MHz, CDC13) 6 1.08 - 2.10 (m 10H), 2.71 -
2.84 (m 1H), 3.79 (s, 5 3H), 3.8s (% 3H), 4.00 -
4.18 (m 1H), 5.50 - 5,64 %.68 (s, 2H), 6.97
(d, J= 2.6 Hz, 1H),%/ JE 818, 2.6 Hz, 1H),
7.46 (dd, J= 8.4, A = 8.8 Hz,
1H), 7.78 (s, 1H), 82 (d Y/ &), 8.10 (br
s, 1H), 9.49 (s, 1H) LCVS: nf MtH) +, ret tine
3.60 mn, colum B, 4 mnute gr 10 Internedi ate
35 0 OH H2N S\H

8-Cyclohexyl-5-((isopropylsulfonyl)carbamoyl)-11-methoxy-1,12b-
dihydrocyclopropa|d]indolo[2,1-a][2]benzazepine-1a(2H)-carboxylic acid.

20  Methyl 8-cyclohexyl-5-((isopropylsulfonyl)carbamoyl)-11-methoxy-1,12b-
dihydrocyclopropa[d]indolo[2,1-a][2]benzazepine-1a(2H)-carboxylate (606 mg, 1.07
mmol) was dissolved into MeOH//THF (1:1, 14 mL) and treated with 1M aqueous
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 HCI (2.5 mL) and

25  concentrated to remove organic solvents. The residue was stirred with HO (10 mL)
overnight and the resultant solids were collected by filtration, washed with H,O and
dried under vacuum to yield 8-cyclohexyl-5-((isopropylsulfonyl)carbamoyl)-11-
methoxy-1,12b-dihydrocyclopropald]indolo[2,1-¢][2 ]benzazepine-1a(2H)-carboxylic
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0

10- (( Am nosul fonyl ) car banoyl ) - 13- cycl ohexyl - 3- net hoxy-
wakbmBntard[ 2, 1- 15 a] [ 2] benzazepi ne- 6- car boxyPCTUSZINGI055893

Met hyl 10- ((am nosul fonyl ) car banoyl )-13

cycl ohexyl - 3- met hoxy- 7Hi ndol o[ 2, 1- a] [ 2] benzazepi ne- 6-

carboxylate (725 ng, 1.39 mol) was dissolved into

MeOH/ / THF (1:1, 16 nm.) and treated mﬁth 1M aqueous

Pt aP s B0 P ST i P btsTal B bhieh e 8 withou

re amnh@fp@ﬁbutmo Prod@fis :d;l d A2t eahixtdrt bf Mé&d—&&&ub@e ilomekd
20 neutralized with 1M agueous HC1

1 3 nL d
ConSER VRISt FBrabL S ame e rvargsd S1atm b, 2.70 -
r eS?JhESxﬂtzﬁ)Ok ugldy, W?Jl% (F}Qi '0%@4)933'9@% iH)' § @@t 190 (mVBSiEd 29

dried under vacuum

10 (¢ drmi bl 10(51:1194 y %&a@dbérrd?I())HZlQﬁHycg %em (B-1H), 7.16 (d, /=
el g%ﬁ(’ Sgbﬂa? "l alA %Bﬁz[ %ﬁﬂ?%@ apjﬂgs%zca(sp%% (fl.=8.8

as a bri OwW So
whi tla, Géid), @éé@ddx\nlﬁi?oﬁ;tl StHg, Otoél, Wﬁdﬂ,lkﬂ8 |4th HZHNNR, 7. 87 d,J

(SOQ -
S99 250y TR skl g Y30, Py
- 518017, eHLH.CMB: thde 551 7VRBI) (, mat t1?de|)3 747miB5colurin B4 fimute
1% aéwnt - 7.94 (m 2H), 8.18 (s, 1H). LCVB: nfe 510
gﬁ fet time 2.85 mn, colum B, 4 mnute
gradlent 93 WO 2008/ 112473 PCT/ US2008/ 055893
Internediate 36 0 0 O\~0 iﬂl E%N §\4H/ / 0 5
Met hyl 5- ((ani nosul f onyl ) cdl'8 8- cycl ohexyl - 11- net
hoxy- 1, 12b-
di hydrocycl opropa[d] i ndol of 2, 1-a] [ 2] benzazepi ne-| a( 2H)
-carboxylate. To slurry of sodi Usp-tydride (60%
di spersion in m neral 350
(8 nL) stirring und&y
tri met hyl sul f oxoni w1 o8 dg (- . 8 nnDI) in
three portions. The reactiac 4. Bsy’stirred for
0.5h and then nethyl 10 10
((am nosul f onyl ) car banoyl ) - 13- phexyl - 3- met hoxy- 7H
i ndol o[ 2, 1- a] [ 2] benzazepi ne- 6- poxyl ate (2.0 g, 3.8
mol ) in DMSO (8 nL) was added (flask rinsed with
IPMBO (2 x 2 nL)). The reaction mixture was stirred |h,
pour ed i Bifefhyl Po-gaNiddsi hmo@)d 33 L1bk &F1- xy-7H-
CH2d 2 &%oy o-ahlrdediton) BeiFbhmogiils ?&eye&g %Méﬁe?g’ Yoct
sol ingglo éh@ll@ﬂ)@nwgam:@ cheBpaylast 14 h@aﬁb@m@rmldéﬂ@&ﬁ(l\&ég, 7.60
sep K QO 56- 7H-
ﬁlréﬁ)g)gngs ged]t§ a%&ﬂ?&ﬁﬁ ?&&%Skﬁ f)jﬁlwﬂ&%ﬁﬁ (M fodyBbEHR- 7

Into
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 rt, treated with

sulfamide (1.12 g, 11.7 mmol), stirred 10 min and then treated with the dropwise
addition of a solution of DBU (1.8 mL, 11.7 mmol) in THF (3 mL). The reaction
mixture was stirred at rt for 3h, diluted with EtOAc (80 mL) and CH,Cl, (100 mL)
and concentrated to dryness. The residue was diluted with CH,Cl, (100 mL) and

25  washed with 1IN 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
Y saturated brine (~50 mL), dried (MgSQ,), 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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washed with H20O (-50 nL) and brine (-50 nL) dried
(MgSHM), filtered and concentrated to dryness. The

WO e®sdua7ivas stirred with Et OAc/ Et 20 (4:1, 50 pdl/Us2908/055893
the solids were collected by filtration and washed
with Et OAc. These solids were conbined with the
initially collected solids to yield nethyl 5 20
((am nosul f onyl ) car banoyl ) - 8- cycl ohexyl -1 | - met hoxy-1, 1

ﬁibhi}'asres SO st i el speevl L & ey ey B py
- CaEﬁQ@h}ékﬂtﬁmét]l;o@QWQ-chlo@ 10770 benzﬁ%@nea@cabdxames@l& ol5.3

whi ch sed MAthO rther ur| i o Presents
as glmovf%i #a&%h?@taﬂ %i qg howeasalﬁ qugﬂlﬁ%?@uﬂ?
(30Q{m(3&&/§ﬁzd@bc@)g 11(% 2 Q) (%4 1 4$E'T‘20715d)84 (%, @ﬁ) 3 79 (s,

.12 (m SH) %%
S 48H{.4; 8918 2131)4(115 @1&@1 IH) §H§0 047, () 51685(54)2H)36% (d, J=

(S 2%'?&2 114)5%7g %,5;16@1{%'4'_51)07 d, ﬁ%l71(§'Hz31H)-7 49 (d, J
(m' fi&)S Hz, 1171)77 @1@(1&1) 7.8, J 7 84HE,9 H).R. BHpr s, 1HAD 495, 1H).

5%%82%§47iﬁpé% L‘]@?o%%‘%‘&%é‘%i@%n By T ghinile ety O

Fh 0.5H), 8.25 (s, 0.5H), 8.47 (s, 0.5H), 11.62 (s
11.69 (s, 0.5H). 538 (MrH) +, ret
1&lme 3.56 nmin, colum B, hgagﬁﬂgé%éradient.
Internediate 37 5 O0OO0OH OS/O\ OH2NH I / ~
5- ((Am nosul fonyl)carb
anoyl ) - 8-cycl ohexyl -11- nethoxy 1 R
di hydrocycl opropa[d]inglolp[ 2, 1
[2]benzazep|ne Ia(ZFE%paroox li 10 Met hyl
((an1nosu|fony|)qqnbaﬁoy 3 ghexyl - 1| - met hoxy- 1
. 12b- o’
d|hydrocyclopropa[d]indolo[2,1-a 2] benzazepi ne- | a( 2H)
-carboxylate (1.1 ng, 2.0 nmold was dissolved into
MeOH /THF (1:1, 24 nmL) and treated’with 1M aqueous
NaOH (5 nmL). The reaction m xture was stirred and
heated at 60 C for 2h and cooled to rt. The clear
sol uti on1mggnﬁled¢hrfa{yl)%§1%amdyb 13Ny adHagus- moﬁy&mﬁdolo[z 1-

and 15 concentrated to renove or?anlc sol ve

15 esphiibengagening-prcahogylicncid Methyd M(?mlmwlfqnﬁl)%ﬁwn%%fa 13-
r es Hy&&ﬁkyl%éﬁéxm%&m 3, eci[ Q}ie@ézéﬂnlletcr Blb AP athasHgd, 1.39

dri'ed under 'vactuumto

5 ( mmlmmlwﬁw I;Itoalvlbgﬂﬁwml,clml@wematm with 1M aqueous
5] @géiér %ni'L%bTH F%@l{%ﬂ%% &%ﬁh@'& 1ARkARE 26 6b8lfor 0.5h and

nzazepl ne- car
cooled to rt. The reaction solution was d1luted with MeOH/H,0 (2:1, 15 mL),

20 neutralized with IM aqueous HCI (3 mL) and concentrated to remove organic
solvents. The resultant solids were collected by filtration, washed with H,O and
dried under vacuum to yield 10-((aminosulfonyl)carbamoyl)-13-cyclohexyl-3-
methoxy-7H-indolo[2,1-¢][2]benzazepine-6-carboxylic acid (650 g, 1.3 mmol, 92%)
as a bright yellow solid which was used without further purification. "HNMR (300

25 MHz CDCl3) 8 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, IH). LCMS: m/e 510 (M+H)", ret time 2.85 min, column B, 4 minute

gradient.
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acid (1.05 ng, 2.0 mmol, 98% as a light yellow solid

whi ch was used wi thout 20 further purification.
woe@sam433 as a 1:1 mxture of rotamers or atr OPEI/US2008/055893

isomers. 1HNWR (300 MHz, DMSO-d6) 6 0.08 - 0.17 (m

0.5H), 0.79 - 2.13 (m 11.5H), 2.65 - 2.94 (m 2H)

3.44 (d, J= 14.6 Hz, O.SFD, 3.85 (s, 3H), 3.96 (d, J=

14.6 Hz, 0.5H), 5.20(d,J=14.6Hz,0.5H),5.40(d,J=14.6

Hz, O. SFD 6.98-7.08(m 1H), . (m 4H), 7.58 (d,

J= 8.1 Hz, 0.5H), 7.62 (dzm‘?fme%‘a‘f%%z, 0.5H), 7.81 (d.

J-8825Hz 0.5H), 7.87 (d, J= 8.8 Hz, 0.5H), 8.25

(s, 0.5H), 8.44 (s, 0.5H), 11.48,- 13.19 (m 2H).

LCVS: nfe 524 (MtH) +, ret time 375 n, colum B, 4

m nute gradient. 95 V\Q)ZQQS/ 112473<CT/ US2008/ 055893

I nternmedi ate 38 was 8% zed by 1t he fO||OMAng LC M5

nmet hod: Col um: PHR \V

Mobi | e Phase: (A) 10: 90 rreth

met hanol -water; Buffer: 0.1% TFA;

0-100% B; Gadient Tinme: 2 m ow Rate: 4 nL/m n;

Analysis Time: 3 min; Detectiont % Detector 1: UV at

220 nm Detector 2: M5 (ESI+) . Internediate 3 8 0 Me

0O00S N 11 OH M 10

§+/-)-8- l@éﬁlyi)g-?@éﬁhmu‘uﬁoﬂﬂ)'cgﬁ;anwyg g-& clohexyl-11-methoxy-1,12b-

erazi n- 1-yl sul
t et ﬂﬁqygmc@clmmnémﬁpgﬂyn[zal - [2]benzazep1ne-1a(2H) -carboxylate. To slurry

et BEXMRA PMJ—: %!11 Fs%[lﬂlﬂlﬁlgﬁ'oﬂ[ ?50]111}?‘]8 § mmol) in DMSO, (8

[ 2] benzaze -car xan1 de. To a stirted solution of
t henéc) plgripg u11®r Ijg was gldegrrhgthyilywlfaxoniarpiipdids (0} g, Hdamol) in

t g‘&e 68: }t Cj)%at “’lgggléacg'gﬁ In)lxtg%swa%qgﬁgk péi 5f1 Ql%t Etﬁ?l 1015

en reag e e’ am ne
1& n d ((eBldosvdfopylamdachoghd 3tche onexs B -tretitoxyd7 kit indado] \Zas

2;; 4l f]%ﬁﬁggéfl ‘éceah”' gme 2 '3%2 eg%‘ol?ﬁl@\?lgﬁgg E;.S(wgbacgq_si (flask
G ganded withyBYISGA3 x RaslhedThd redttionatianrcard stidieinl hdpoueell into

(g FAGS AP UL, Sl 0L e

af f ar @liedigolpis oghd Glic ((rganQBlagar o2the @ﬁ%erl&@oﬁw%egzﬁaﬁ@ hﬁdj
L Retention ti
15 = E/OSrlcentr(aalEe% tg dglnests %ﬁe remdue wasrglssolved mto Et:bAc (~1120 mL) was
washed with H>O (~50 mL) and brine (~50 mL) dried (MgSOQ,), filtered and

concentrated to dryness. The residue was stirred with EtOAc/Et,0O (4:1, 50 mL) and

Ciadlent Ranée

the solids were collected by filtration and washed with EtOAc. These solids were
combined with the initially collected solids to yield methyl 5-

20 ((aminosulfonyl)carbamoyl)-8-cyclohexyl-11-methoxy-1,12b-
dihydrocyclopropa[d]indolo[2,1-«][2 ]benzazepine-1a(2 H)-carboxylate (1.39 g, 2.6
mmol, 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 (d, J

25 =15.0Hz 0.5H), 3.75 (s, 1.5H), 3.85 (s, 3H), 4.02 (d, /= 15.0 Hz, 0.5H), 5.21 (d, J
=15.0 Hz, 0.5H), 5.42 (d, /= 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, /= 8.4 Hz, 0.5H),
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product was observed to exist as inter-converting

rotaners by 1H NVR (400 MHz, CHLOROFORMD): 6 ppm
wW@2®8/11243 41 (m 1 H), 1.16 - 1.28 (m 2 H), 1rPQBUS2008/055893

1.48 (m 2 H), 1.50 - 1.61 (m 1 H, 1.63 - 1.84 (m

3 H, 1.85 - 2.10 (m 6 H, 2.28 - 2.39

(m3H),2.38-2.50(m 1H), 2. 51-2. 61(m 4H), 2. 61- 2. 82(m 1H)

,2.82-2.96 25

(m ,3.365 3,48 1 . 50-3. 6 3H)., 7-3 (
o 180 o et Ry W R B3 4 ot B0 8 i
H) , 0.8HQ8LEMB: hte LINMEHH, ret finidB.56 nfin2ébl{ifid B4 minute gradient.
, 7.33-7.55(m 1H),7.77-7.88(m 1H), 7. 94-8. 25(m 1H). 96
WO 2008/ 112473 PCT/ US2008/ 055893 Internedi ate 39 and
Exanpl es 1-11 the experi madraledipfc@gedures that foll ow
until otherwi se noted. HPLC nethod: Method A: Start%
B= 0; Final %o B= 100; Gadient time= 3 nin: Flow Rate=
4 m/mn; Wavel engt h= 220; Sol ves{ Az 10% MOH 90%
H20- 0. 1% TFA; Sol vent B= 90% MeOFF. 10% H20-0. | % TFA;
5 Col umm: Peneomenex Lcmna)S 0 x 50 510; Met hod B:
adi time= 3 mn;
Solvent A= 5%
et R e; Sol vent B=
pni um Acet at e;

FI ow Rat e= 4 m/nm rﬂzNV\aF}eI ;!
Acetonitril-95% H20-10 Mm Aq
95% Acetonitril- 5% H20- 10 Mm
Col utm= Phenonenex-Luna 3.0 X m 510. Conpounds
for which LC/ M5 data was obtai nedwith nethod B are
noted. 10 Unl ess noted LC/ M5 was obtai ned usi ng Met hod
A Internediate 39 \N NH 15

(1R, 5S) - S4(denihgsulfany)cdikanadyiDeSrex chfh@xvl-11ithethonb12bFo a

sol
t oy Hins8fhelCsofebiBhiolo(2.1-albonspaping a2 carboytic arid,
1? (1) Megl,yl 5-(@shimmswlfony) carbae@si)-§- @}&thtz)yl 1pameatiooy nwl2te hyge
. C C or
mm?i%y iBevelonba R b B b REI PSPl §: g 20
g, wnll) mmhs)solma&naudvie@HQDHF 01 : pa¥t mbnsnd tidaged methdiM aqueous
s at rt or .overnji.ght. The
SR S g7 Th FfietioRminbis e s AR o DE, g 2egme
was cmesm? g%/nﬁllg ﬁ%& thmloﬁ @4t aidalad “ﬁarm\j{ GduieaiiserdiC] 2(;( mSL) and
et ween 0 soluti.on an et acet ate
) COMPRUTAIGA ROV QUEAPIS SOlYRAte gvas aﬁlrﬁw‘méb&l)o mL)

and 6 QR GENHE AdsElhnk So1Mk W@re&oﬁéﬁt&l@_}yﬁﬂﬁat%' waslhtad waﬁ Hdand
di ssolved in CH2O 2 10 n.) and

addéded under yague foorelty %iaavléoSzléor\»aé)garé%mwbe%cwowyl for
%f?gthgg* 1,17503 B8 RV YGRS 2OV AP &L ELphE: 182YS cAboxylic
acid (1. 05 mg, 2.0 mmol, 98%) as a light yellow solid which was used without
20  further purification. Presents as a 1:1 mixture of rotamers or atrope isomers.
'HNMR (300 MHz, DMSO-ds) & 0.08 - 0.17 (m, 0.5H), 0.79 - 2.13 (m, 11.5H), 2.65
-2.94 (m, 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 -
7.46 (m, 4H), 7.58 (d, J=8.1 Hz, 0.5H), 7.62 (d, /= 8.1 Hz, 0.5H), 7.81 (d, /= 8.8
25  Hz, 0.5H), 7.87 (d, J= 8.8 Hz, 0.5H), 8.25 (s, 0.5H), 8.44 (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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as final product as di TFA salt. (1.14 g, 66%yield).

MS m 113(M+). 1H NWMR (500 MHz, MeOD) 6 ppm 2.25 (d,
wQ20081837Hz, 1 H 3.01 - 3.06 (m 3 H 3.08 - BCLWBSI0N$/055893
1 H 3.80 (d,J=13.73 Hz, 2 H 4.13 (d, J= 14.34 Hz, 2

H 4.47 (d, J=6. 10 Hz, 2 H). 30 97 WD 2008/112473

PCT/ US2008/ 055893 Exanmple 1 NNO 0011 .S NN'O

H W 5 7H I ndol o[ 2, 1-a] [ 2] benzazepi ne- 10- car boxami de,

13-cycl

(o PO ED) SbiPoHYTEs e ey s MEFme: Solyemm,
- BHENOWE K ayel @ 33 3. 50kjih Spo; Mobue]mlagetmmyd) :p6 mettmol-

niz 632( M), Retention tj . 1IH N
NVHz wa% é m}gﬁnalzwaterlBB er( (ﬁ.‘l% A F% |%acngpt Ra@ge?_%lgq%’? B;
7 H)Srad?enZ@me @ anQ HoW R&t% HnLﬁnﬁlAnalﬁs@ﬁn{enB min; etcdti&d

é J=13. I—% 4.63 (s, br, 2 H
5?6@@@1}%‘@%@0@ theFi)Of% M$(ESH) o5 (m 2 H) 7.43
(s, 1 H 7.54 - 7.62 (m 2 H 7.93 (d, J=8.24 Hz, 1 H)

8.18 (s, 1 H Exanmple 2 NNO OOI I'' \ .S N_~OH
| / / Ow 15 Intermediate 38

Cycl oprop[d]indol of 2, 1-a] [ 2] benzazepi ne- 5- car boxam de,
8- cycl ohexyl -

N-[ (di met hyl am no) sul fonyl ] -1, 1a,
et hoxy-la-[[ (1R 5S)- 3-
nmet hyl - 3, 6- di azabi cycl

yl]carbonyl]-. M

mz 644( M#), Retept™g w g : n (thhod B) .
1H NMR (500 MHz, oD 8pr MQ 1.12-
2.19 (m 14.8 FD 2.39- 3.08 (¥ 5 43" 3. 95 (m

7.4 H 4.15 (d, J=14.65 98

10
(+/-)-8-Cyclohexyl-N-4-(4-methylpiperazin-1-ylsulfonyl)-1,1a,2,12b-
tetrahydro-11-methoxy-1a-( methoxycarbonyl)cycloprop[d]indolo[2,1-
a][2]benzazepine-3-carboxamide. To a stirred solution of the acid (1.15 g, 2.5
mmol) in an. THF (5 mL), neat CDI (0.61 g, 3.75 mmol) was added and the mixture
15  was heated at 50 oC for 30 min. Then reagent the amine and DBU were added and
the resultant mixture was stirred at rt overnight. Reaction was quenched with satd.
NH4CI and then extracted with EtOAc (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  66%) as a beige solid. LC/MS: Retention time: 2.913 min; m/e 621 (MH"). The
product was observed to exist as inter-converting rotamers by 1H NMR (400 MHz,
CHLOROFORM-D): & ppm 0.31 - 0.41 (m, 1 H), 1.16 - 1.28 (m, 2 H), 1.29 - 1.48
(m, 2 H), 1.50 - 1.61 (m, 1 H), 1.63 - 1.84 (m, 3 H), 1.85 - 2.10 (m, 6 H), 2.28 - 2.39
(m, 3 H), 2.38 - 2.50 (m, 1 H), 2.51 - 2.61 (m, 4 H), 2.61 - 2.82 (m, 1 H), 2.82 - 2.96
25 (m,1H),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, 1
H), 7.33 - 7.55 (m, 1 H), 7.77 - 7.88 (m, 1 H), 7.94 - 8.25 (m, 1 H).
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WD 2008/ 112473 PCT/ US2008/ 055893 Hz, 0.2 H) 4.57 (s,
br, 0.4 H 5.01 (d, J=14.65 Hz, 0.2 H) 5.31

W@ 20081118B78H) 6. 98- 7. 04(m 1H) 7. 19(s, 1H) 7. 30( d, Je@I/BS3/055893
0.8 H 7.33 (d, J=8.55 Hz, 0.2 H) 7.59 (d, J=8.24 Hz,

1H 7.88 (d, J=8.55 Hz, 0.2 H 7.93 (d, J=8.54 Hz,

0.8 H 8.08 (s, 0.2 H) 8.10 (s, 0.8 H. 5 Exanple 3
NNO 0Ol HZNN SON T \ N W 10 _

CI\%/ cl opr Oﬁl[eglliécﬂagtg 13)8 Lﬁzd ]giag-]pﬁe%]l?ﬁn[ﬁg gx% rllnqgntg p(r:daclé:gurésa[ﬂétdfgllow

(amuna 9tefvairyhote B HOY.Cl gy Methold &\: Btal2bBE©f Fiallydr-o1ddt -

t -l a- 1R 5
et E\?@?(dil%ﬂ} %m%f[ éi%. f%m Rees 4 mhine evaeng 20 pdaiyant A= M
r,\T/IY_é Nﬁ:bﬁiwb wlvbby%ﬁz(ﬁetlgmilg& nSol\telnf'B+ 96%%@@0}!10 m% ﬂ{bbbsl\@ @55&0
m

14 gglupp: e@smeneg Luga é& X9 m@§1291\4ﬂ)hodﬂ31§tal(t% Bj%fzinaéé B=

1&) l}zad'gnt 4mB2 3 (%in; 6w RAted4 thllmikowavlen 1%221)“ ShiteROn—
,0.17H) 5. 35(s, br, 0. 83H) 7. 01- 7. 09( m 1H)

1H) 73eeetong B3 % HPO- BOMm Ao meniupy Acoty; @olyﬁ]g %595,.&&cetomtm_

0. 13%"]&2(7—18 K/hﬁ gmmolmﬁn g@etlﬁé, Clufin- 'Il)helgbn;e%eyg—ﬁunap&.d-z Smnm

8.15 (s, 0.83 H. Example 4 20 NO O OIlI S NN O

H W&10.§ompopiy @/ dvl g MGt s20b8igg 3gdanethod B are noted.

@Cycf%%sg éﬂﬂc‘%@ Wdstootathlgh P FNERASP! ne- 5- car boxam de,
,la, 2,12b-tetrahydro-11- net hoxy-1a-[[ (1R, 5S) - 3- net hyl

_3 6-

di azabi cycl o[ 3. 1. 1] hept - 6In3}?r]ngglra e07’r91yl ] -N- (et hyl sul f on

yl)-. Ms mz 617(M#), Retention time: 2.383 mn. 1H
NVR (500 MHz, MeOD) 6 ppm O\%Lgﬁ(m 0.19 H 1.17

NH

15
(1R,55)-3-methyl-3,6-diazabicyclo[3.1.1]heptane. To a solution of (1R,5S)-

tert-butyl 3,6-diazabicyclo[3.1.1]heptane-6-carboxylate (1.0 g, 5.04 mmol) in MeOH
(25 mL), paraformaldehyde (0.227 g, 7.57 mmol) and zinc chloride (1.03 g, 7.57
mmol) were added. Then sodium cyanoborohydride (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% NaHCOs solution and ethyl acetate (2X 50 mL). The organic layers
were combined, dried (MgSQ,) and concentrated to give a colorless oil. It was then
dissolved in CH,Cl, (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% yield). MS m/ 113(MH"). 'H NMR (500
MHz, MeOD) & 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, /=14.34 Hz, 2 H) 4.47 (d, J/=6.10 Hz, 2 H).

30
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5-2.25(m 14.81 H 2.54 - 4.04 (m 16.43 H 4.19
( J=14.65 Hz, 0.19 H) 4.62 (s, br, 0. 3 8 H 5.06
W@ e00sdr413. 3 4 PCT/US2008/055893
, 0.19H)5. 35(s, br,0.81H) 7. 01-7.10(m 1H) 7. 22- 7.25 (m
H 7.32 - 7239 (m 1 H 7.60 - 7.68 (m 1 H) 7.93
J=8.55 Hz, 0.19 H 7.98 (d, J=8.55 Hz, 0.81 H)
4 (s, 0.19 H 8.17 (s, 0.81 H). 10 Example 5 N N
O nS N GN OHI
0

Hz
1
(d,
8.
0

QI pr op[ d] i ndol of 2, 1- a] E/%’%‘E’ll??a]zepi ne- 5- car boxani de,

1
0
cl

N(11

hydr o- 11- net hoxy- la-[ [ (1R, 5

3- et hyl - 3, 6- di azabi cycl o[ 3. o - 6-yl ] carbonyl ] -
M5 mlz 658(MH), Retention tine:|2.467 mn. 1H NWR
(500 MHz, MeQD) 6 pprp 0.9 ", H 1.18 -2.23 (m

azeti d| nyl sul fonyl) - 8-cycl ghe ;él -1,1a,2,12b-tetra

14.82 H) 2.24-2. 3% (W Q9 (m 13.46 H)
4.16 - 4.30 (m 4.1 o Dode6 H) 5.07
(d, J= 14.65 Hz, 0.18 5 0. 82 H 7.02 -

7. 10 20 (m 1H)722725(m 7.31 - 7.39 (m 1
H 7.66 (d, J=8.24 Hz, 1 H 7. , J=8.55 Hz, 0. 18
H 7.99 (d, J=8.55 Hz, 0.82 H) (s, 0. 18 H 8.19
(s, 0.82 H. 25 100 WD 2008/ 112473 PCT/ US2008/ 055893
Exanple 6 NNO OOUuUNN_ SOHWS5

Q/ clo p r o'{illdildoio{@ﬂez{] Rltenaifepinediizarepiamid S 13-aydhaheapt-Ne,
& (KGR o ay ety SIURSV PSS 11 et no

Xy - Hﬁzﬁﬁléﬂﬂ[ﬁﬁ)l}lﬁpt 6-yl]carbonyl]-. MS m/z 632(MH"), Retention time: 2.510
LETREACH PR R T (N
2.28 3.09 (m, 12 H) 3.51 - 3.88 (m, 3 H) 3.95 (s, 3 H) 4.20 (d, J=13.42 Hz, 1 H)
10 4.63 (s, br, 2 H) 5.51 (d,J=13.43 Hz, 1 H) 7.17 - 7.25 (m, 2 H) 7.43 (s, 1 H) 7.54 -
7.62 (m, 2 H) 7.93 (d, /=8.24 Hz, 1 H) 8.18 (s, 1 H)

Example 2

15

Cycloprop|d]indolo[2,1-a][2]benzazepine-5-carboxamide, 8-cyclohexyl-
N-[(dimethylamino)sulfonyl]-1,1a,2,12b-tetrahydro-11-methoxy-1a-[[(1R,5S)-3-
methyl-3,6-diazabicyclo[3.1.1]hept-6-yl]carbonyl]-. MS m/z 644(MH"), Retention

20 time: 2.057 min (Method B). "H NMR (500 MHz, MeOD) & ppm 0.14 (m, 0.2 H)
1.12-2.19 (m, 14.8 H) 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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time: 2.438 mn. 1H NWR (500 MHz, MeOD) 6 ppm 0. 14 -
0.23 (m 0.16 H 1.11 - 2.25 (m 18.84 H 2.51 - 4.01

W@ 08412439 H) 4.19 (d, J=14.95 Hz, 0.16 H) 4. 6RCT/HS2008/055893
10 0.32 H 5.06 (d, J=14.95
Hz, 0. 16H) 5. 37(s, br, 0. 84H) 7. 00-7. 11(m 1H) 7. 19- 7.27 (m
1H 7.32 - 7.41 (m 1 H 7.60 - 7.69 (m 1 H 7.94
(d, J=8.55 Hz, 0.16 H) 7.99 (d, J=8.55 Hz, 0.84 H

o TBz (2 Y80 by Bt AP 8 6z, F3IHRA (L or s 1 89 -

Cychoprapl H) 7ndqd, 0[H3,7Boad [ 2R Be Mzag & pi) 183 Bd,Cag 5o Xiand. el el) 7.59

-c l o | -
n F T LY. 4%, 271%0 %t
LGP ER Yl B 53 1% D28 B0 e i 5,508 1 02
et hPP}X-1b@s bR(EHR, 55) -3- 20
nmet hyl - 3, 6- di azabi cycl o[ 3. 1. 1] hept - 6-yl ] car bonyl ] -
?1aR 12bS)-. M5 mz 644(MH), Retention tine: 2. 175
m n( Met hod B) 1H NMR (500 pMzydMeOD) 6 101 WO
2008/ 112473 PCT/ US2008/ 055893 pme 14 (m 0. 2 H)
1. 12 - 2.19 (m 14.8 H 2.3 9 - 3.08 (m 12 H) 3.44
3.95(m 7.4 H 4.15 (€, .4<14.65 Hz, 0.2 H 4.57

(s, br, 0.4 H 5.01 (d, J=14. Hz, 0.2 H 5.31 (s,
br, 0. 8H) 6. 98- 7. 04(m 1H) 7. 19( 57930( d, J=8. 55 Hz, 0.8
H 7.33 (d, J=8.55 Hz 02H)75( J:824

Hz, 1H)7 88(d, J=8.55 I-gz, 0. 2 H) r. 9 d 5 J=8.54 Hz,
0.8 H 8.08 (s, O.H%N‘I-%\N 3 N\ Exa n‘pl 8 N
N O 00~ 00 u "t'ON om

10 Cycloprop|d]indolo[2,1-a][2]benzazepine-5-carboxamide, N-

(aminosulfonyl)-8-cyclohexyl-1,1a,2,12b-tetrahydro-11-methoxy-1a-[[(1R,55)-3-
methyl-3,6-diazabicyclo[3.1.1]hept-6-yl]carbonyl]-. MS m/z 618(MH"), Retention
time: 2.292 min. "H NMR (500 MHz, MeOD) & ppm 0.18 (m, 0.17 H) 1.20 - 2.23 (m,
14.83 H) 2.55 - 3. 3.99 (m, 13.49 H) 4.19 (d, /~=14.95 Hz, 0.17 H) 4.62 (s, br, 0.34 H)

15  5.05(d, /~14.65Hz, 0.17 H) 5.35 (s, br, 0.83 H) 7.01 - 7.09 (m, 1 H) 7.21 - 7.27 (m,
1 H)7.30-7.38 (m, 1 H) 7.60 - 7.69 (m, 1 H) 7.91 (d, /=8.55 Hz, 0.17 H) 7.97 (d,
J=8.55Hz, 0.83 H) 8.12 (5, 0.17 H) 8.15 (s, 0.83 H).

Example 4
20
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Cycl oprop[d]indol of 2, 1-a] [ 2] benzazepi ne- 5- car boxam de,
8- cycl ohexyl -

worfogdines hyl am no) sul fonyl ]-1, 1a, 2, 12b-t et r ahpCiF/US2028/055893
et hoxy-la-[[ (1R, 5S) - 3-
(phenyl net hyl ) - 3, 6-di azabi cycl o[ 3. 1. 1] hept - 6-yl ] car bon
yl]-. To a solution of
cycl oprop[d]indol of 2, 1-a] [ 2] benzazepi ne-1 a(2H) - car boxy
lic acid -cycl oh - . .
[T (aF meCr PO aem iRl Masmmesping Soprranias ssewioga
lrT ETEJ,Ia,rzlggh-ﬂ&hhyﬁimui’i@thox@—ﬁ‘[ﬂlmb)3 -théthy NGO (10 i),
ol Al brepe e IFihery bA-mereondy- U5 me s g .

rt R%ntio%tml@z 3§§1§ﬂn 'H NMR (500 MHz, MeOD)S mO 18 (m, 0 19 H) 1.17
-di azabi ¢ cIo t ane

1R, 5S) enz
%rg -825 81614#3{*6{))2 Was“ Aoaed 643 411l9édr«]eé4:65 » (% h4é2(5 br,
Was (S i %%é@t‘] 73 4ﬁ9ro gy 8 d§4 o, b%lﬁ?ff oﬁh9ﬁo)§m 1H%7 22-

concent rat ed ‘and O the resi ified
HPLC2¢& 6uhdd) 7.82 g/ v& (m. 1 Hgﬁﬁo yeps ow lsH) 7.8 édsJﬁ Haliz, 0.19 H)

pro I

et a1 T ey GO B LT RAT B SR (500

MHz, MeOD) 6 ppm0.13 (m 0.24 H) 114- 2.25 (m

1%4 76H) 2.49 - 4.03 (m 18E28§) 4.13 (d, J=14.65 Hz,
4.45-4.66 (m O0.48 o8 (d, J=14.95 Hz,

0.24 H) 5.36 (s, br, 0.76 H) 7 03 (dd, J=8.39, 2.59

Hz, 1 H 25 7.16 - 7.64(m\8 7.90 (d, J=8.54 Hz,

0.24 H 7.92 (d, J=8.55 Hz, 'E)% H 8.08 (s, 0.24 H)

8.19 (s, br, 0.76 H). 102 8442473

PCT/ US2008/ 055893 Exanple 9 HN N OOu VS N_\O

H Ow 5 o 0

Cycl oprop[ d] i ndol 35,6 henx i-ne- 5- car boxam de,

8- cycl ohexyl - | a-[(1R055) - § V ome[ 3.1.1]

hept - 6-yl car bonyl ] - N
[ (di met hyl am no) sul fonyl]-1,1a, b-tet rahydro- 11- net
azepi ne- 5- car boxam de,

hoxy-. To a solution of

cycl oprop[d]indol of 2, 1-a] [ 2] ben

8-cycl ohexyl -N- [ (di net hyl am no)sul fonyl]-1,1

a 2,12b-tetrahydro-11-methoxy-1 a-[ [(1 R5 S)-3 10
p heny| neydenrppRi]igdelio b’-zlabllllzly@11@@®lme-&?mpta®dy,l N<kr bon

{ azte)ﬁﬂlgﬁEglfP%d%%yﬁHPe&%d- {]a,% Silg%% mx{&15 f‘%%th m%g)’_D[[%lR 58)-
wer 8-nadlbigded,6-Tiaeabieatu]3. 0] ep oyt earhasyl s hllSem'z GHRIF 2
hydgogenator .. 3Ue? Hin SRR [ o 8z, McOD) 5 ppm 0.20 (m, 0.18 H) 1.18
-2.23 (m, 14.82 H) 2.24 - 2.37 (m, 2 H) 2.53 - 3.9 (m, 13.46 H) 4.16 - 4.30 (m, 4.18
H) 4.62 (s, br, 0.36 H) 5.07 (d, J=14.65 Hz, 0.18 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, 1 H) 7.66 (d, J=8.24 Hz, 1 H) 7.94 (d,
J=8.55 Hz, 0.18 H) 7.99 (d, J=8.55 Hz, 0.82 H) 8.15 (s, 0.18 H) 8.19 (s, 0.82 H).

25
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hr. Catalyst was filtered off celite and the filtrate
was concentrated to give a yellow sh solid as crude
wee@doe73 1t was then purified by Prep. HPLC cRCT/OR200$/055893

give 15 a light yellow solid as final product as TFA
salt. (42 ngy, 78%yield). M5 Mz 632(M#H), Retention
time: 1.795 min (Method B). 1H NWR (500 MHz, MeQD) 6
ppm 0.17 (m 0.26 H 1.15 - 2.25 (m 14.74 H 2.45 -
401(m1622H)420(d J14 4 Hz, 0.26 H) 4.57
(s, br, 0.52 H 5.00 - 5. 04°CHP'P 26 H 5.23 (d,

J=14. 95 Hz, 0.74 H) 7. 01 - 7.09 (m 1 H 7.22 (s, 1

H) 7.33(d J=8.55 Hz, 0.74 7.36 (d, J=8.54 20 Hz,
0.26 H 7.63 (dd, J855 1@-&, 1 H 7.89 - 7.98
(m 1 H 8. 14 (s, 1 H. 25 N\\D02008/ 112473
PCT/ US2008/ 055893 Exanple 10 0O AM 0- 00 u NS% N
OH W 5 o 0

Cycl oprop[d] i ndol of 2,8l
| a-[[ (1R 59)-3- adgfybis,
hept - 6-yl] carbonyl]-8-cyc
[ (di met hyl ami no) sul fonyl]-1,la
hoxy-. To a solution of aceti d (0.002 niL, 0.040
mol) in DMSO (1.0 nL), TBTU (16X ngy, 0.050 mol)
and DI PEA (0.029 niL, 0.128 mmpl) were added. The
reaction m xture was 10 stirred at rt. for 10 mn.

5’ hen cchyxpomp[) [l ind ollo [ 200-2] [ 2] b ex} Za 24 plivernF-eardp x areidB,-8-cyclohexyl-

o R GTRRppstony bk lody 24 g ysthapglanl GRS

- yI ﬂ&tlt}ﬂ)-ﬁﬂ-dlaidblcycloﬁ 1.1]hept-6-yl]carbonyl]-. MS m/z 643(MH"), Retention

nox P2 A 6! S8as M Mo e P Y bR i -

m xbak @m\/\ﬁ%SSAIIIHI)%ﬁSﬁM or@ﬁi 1at52rH)4 1f9qa ﬁc\lﬂi%lmh(i 16 H§4V§@§s br,
t hen gu rifi i ons

1%o| Peetkgd- 0&&@ J(Tiﬁ%%ﬁtzfroa}c%a 5t38 (wrgﬂ %HH @9 ght! %IIIW 19 -
Sol '7@7@% i‘HEehz praduat: of 160 57769(m713191’9 vwﬁﬂ)ps é\ﬁ{mo% H)

tention tine: .
I\/b )99 Hp%ﬁ@H@,Q)%W)@lé(Sl—Q1@H2¢§17(520§8H()m 17 7 H)
2.31 - 4.52 (m 16.4 H) 4.66- 5.43 (m 1.6 H)
6.92-7.05 (m1H) 7.06 - 7.21
(m 1H) 7. 25- 7. 35(m 1H) 7. 45- 728@wlen 1H) 7. 76- 8. 00(m 1H)

15

b-t et rahydro- 1| 1- net

Cycloprop[d]indolo[2,1-a][2]benzazepine-5-carboxamide, 8-cyclohexyl-
N-[(dimethylamino)sulfonyl]-1,1a,2,12b-tetrahydro-11-methoxy-1a-[[(1R,5S)-3-
20  methyl-3,6-diazabicyclo[3.1.1]hept-6-yl]carbonyl]-, (1aR,12bS)-. MS m/z
644(MH"), Retention time: 2.175 min(Method B). "H NMR (500 MHz, MeOD) &
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8.02 - 8.16 (m 1 H. 20 25 104 WO 2008/112473

PCT/ US2008/ 055893 Exanple 11 0 NN ?NO- 0 O u ~S%
WOR0ODHIINES 5 PCT/US2008/055893

Cycl oprop[d]indol of 2, 1-a] [ 2] benzazepi ne- 5- car boxam de,

8- cycl ohexyl - | a-]

[ (1R, 5S)-3-[ (di net hyl am no) car bonyl ] - 3, 6-di azabi cycl o

[3.1.1] hept-6 yl]

ﬁ%?@%lﬂﬂg@tﬁg%ﬂ%h%ﬁ%ﬁ% ﬁ)gﬂﬂ ligtinl P Ay 320786508 74
CVCHQF'”@N OH-ndoHol(2 ) 851 & benaapeping: £eas boxamtge.1 (.

o Bosaiey el (ARA9. % & e ehehk i o

dirses J:amn Suld 9swbd H, 19, Za@D-ets Ao 195 et
|['1(()XJ m m ngﬂH lmwg]é?Zj(835ni)n gPPEX-@E

07 00 ) bRl O & PO bar bany Ghi or | de

(O 009 rrL 0.1 mmol ) were added. The reaction m xture
was stirred at rt. for overnight. It was then
concentrated and the resi du@&méﬂbunfl ed by Prep.
HPLC colum. The fractions were collected and
concentrated to give a yeI | ow solid as final 15

product. (18.5 ng, 39¢ )y VS nmfz 703( MHt)
Retention tine: 2.771 . g
ppm 0.08 (m 0.4 H 0.5 2.22 (

Ro( 500 MHz, MeQOD) 6
w 14.6 H 2.29 -
4.43 (m 22.2 H 4555046(m <d H 6.93 - 7.04 (m
1 H 7.16 (d, J=2.44 g1, H) (d, J=2.45 Hz,
0.6 H 7.25 - 734 n});‘,
(m1H) 7.76-7.99(m 1 8.0
br, 0.4 H. 20 Exanples 12 -
procedures that follow until ot ise noted. Al the
conpounds descri bed bel ow were anal yzed by fol |l ow ng
C M5 nethod: Start % B: 0; Final % B: 100; G adient
ime: 3 mn; Stop tinme: 4 min; Flow rate: 4 m/mn;

Vavel ent bydetop [Aind 61812, Pa) [ 2B % ARGihd5-98 Ko kidhide, Peykibnexyl-
N-[(dimethylamino)sulfonyl]-1,1a,2,12b-tetrahydro-11-methoxy-1a-[[(1R,55)-3-

OMe
0.6 H 8.42 (s,
se the experinental

1

(phenylmethyl)-3,6-diazabicyclo[3.1.1]hept-6-yl]carbonyl]-. To a solution of
cycloprop[d]indolo[2,1-a][2]benzazepine-1a(2H)-carboxylic acid, 8-cyclohexyl-5-

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,58)-3-benzyl-3,6-diazabicyclo[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) & ppm 0.13 (m, 0.24 H) 1.14 - 2.25 (m,
14.76 H) 2.49 - 4.03 (m, 18.28 H) 4.13 (d, /=14.65 Hz, 0.24 H) 4.45 - 4.66 (m, 0.48
H) 4.98 (d, J=14.95 Hz, 0.24 H) 5.36 (s, br, 0.76 H) 7.03 (dd, /=8.39, 2.59 Hz, 1 H)

25 7.16-7.64 (m, 8 H) 7.90 (d, /=8.54 Hz, 0.24 H) 7.92 (d, /=8.55 Hz, 0.76 H) 8.08 (s,
0.24 H) 8.19 (s, br, 0.76 H).
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25 Trifluoroacetic Acid; Solvent B: 10% H2O / 90% MeCH

/ 0.1% Trifluoroacetic Acid; Colum: XBridge 4.6 x 50
WOore08$3124105 WO 2008/ 112473 PCT/ US2008/ 055893 EXENF1088/055893

12N r N OO O /ON"S NNN 4 5

(+/-)-8-Cycl ohexyl -N- (N, N-di et hyl am nosul fonyl)-1,1a, 2

, 12b-t etrahydro

11- nmet hoxy- | a- (1- ( 3- net hyl - 3, 6- di azabi cycl o[ 3. 1. 1] hept

an- 6-yl))-8-carbonyl) - cycld,%pr OEBJ d] i ndol o[ 2, 1- a]

[ 2] benzazepi ne- 5- car boxani d&:*™P8 a mi xture of the

conpound aci d(0. 050g, 0.86 mmvpl) and

3- et hyl - 3, 6- di azabi cycl o[ 3. 1, 1] hept ane

bis(2,2,2-trifluoroacetate)iN4#s 0 ng, 0.129 mmol) in

CH2C12 (1.5 m) was added 10 ‘ . 120 m, 0.863

mmol ) and HBTU (49.0 ng, 0.129 and stirred at

r.t. for 80 mn, diluted with | renoved the

sol vent. The residue saa ' n, et hanol, and

purified by prep-H Coto 4 s-abkte of conpound

1 (0.0296g, 45%. LC MS rete fe: 3.150; Ms niz

674 (MrH)]. 1H NWR (400 MHz, QROFORMED): 6 ppm

1.12 - 1.57 (m 7 H 1.23 (t,

2 15 H)1.87-2.17(m 5H) 2. 64- 2. 79F

H 3.10 - 3.23 (m

J=7.30, 4. 78Hz, 1H) 3. 32-5. 34(m 7H) 3. 54(q, J=7. 05Hz, 4H) 3. 9

8( s, 3H) 4C88oprop[dibdelp[251-B192 |berfzagepifend-cdrbbifarsidd,B-¢ydthhexyl-

10 BT b o R 51 1, 6,7
1 Hj(dBuéthylamjnolddlfonAP1,123,12006Er WYd280 BnileiPok¥3 To a solution of
PCT/C}%?OZI)QOOP é](i-)nsd%?o? ,1—a]%ﬁ(]%%agep}n%é—carboxamide, 8-cyclohexyl-N-
[(dimethylamino)sulfonyl]-1,1a,2,12b-tetrahydro-11-methoxy-la-[[(1R,5S)-3-
10 (phenylmethyl)-3,6-diazabicyclo[3.1.1]hept-6-yl]carbonyl]- (60 mg, 0.072 mmol) in

ethanol (5 mL), Pd(OH), (60 mg) and 1N HCI solution (0.072 mL, 0.072 mmol)

were added. The reaction mixture 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% yield). MS m/z
632(MH"), Retention time: 1.795 min (Method B). '"H NMR (500 MHz, MeOD) &
ppm 0.17 (m, 0.26 H) 1.15 - 2.25 (m, 14.74 H) 2.45 - 4.01 (m, 16.22 H) 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,
0.74H)7.01-7.09 (m, 1 H) 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 (m, 1 H) 8.14 (s, 1 H).

25
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N ON O O- "O/~NS-N NS5

(+/-)-8-Cycl ohexyl - N- (N-net hyl - N- et hyl am nosul fonyl ) -1
WQ b@s21242h- PCT/US2008/055893

t et rahydro-11- met hoxy-1a- (1-(3-nethyl -3, 6-di azabi cycl o

[3.1.1] heptan-6-yl))-8- carbonyl)-cycl opropl[d]

i ndol o[ 2, 1-a] [ 2] benzazepi ne-5- car boxam de. A TFA salt

of the product was prepared fromthe acid (0.0294 g,

5599. LC-MS retention tinme: B'ng; ME mz 660( M+H)

1H NMR (400 Mz, CHLOROFORWHTPE0ppm 1.20 10 1.26

(m 3H 1.25- 1.56 (m 6 H 1.81 (s, 3 H 1.88 -

2.12 (m5H)2.63-2.78(m 1 3.06 (s, 3 H 3.10 - 3.22

(m J=7.18, 5.16 Hz, 1H) 3. 4p-3.50(m 5H) 3. 55-3. 76

(m 1H) 3.90(s, 3H) 3.93-4. 4 .33-4.39

(m1H)5.38-5.53(m 1H) 6. 97 du_Je8.69, 2.64 Hz, 1 H

7.12 (d, J=2.52 Hz, 1 H) 7.24"-

J=8.31 Hz, 1 H 7.85¢g 790 (m

Exanple 14 N N O J;g\o

WD 2008/ 112473 PCTIWIS )

(+/-)-8-Cycl ohexyl - ?nnrp o

a, 2, 12b-tetrahydro-11 net hoxy-1I &

1- (3-net hyl - 3, 6-di azabi cycl o 3.

bonyl )- cycl oprop [d]indol of 2, 1-3

[ 2] benzazepi ne- 5- carboxam de. A TFA salt of the

product was prepared (0.0323 g, 48% . LC-MS retention

i me: 2. @vde To[#Hi zephid- RiaVHa. [[(1R,58)-3-
S aror R %%ﬁ?‘g%“'fﬁlélﬁbg‘%aeﬁ ki |P|)(’ 1 g%ﬁ(ét[,[( )3
12. 8eetyld,6-diagpbigyclogy1.1]hept6-yllegrbenylj-8-pydohexybN7 g

(m i(halgetﬁﬂﬁgﬁlﬁgsuﬁimlgl]—'—iﬁaé,:ll’Zb-tetrahydro-l1-meth0xy-. To a solution of
acetic acid (0.002 mL, 0.040 mmol) in DMSO (1.0 mL), TBTU (16.1 mg, 0.050
mmol) and DIPEA (0.029 mL, 0.128 mmol) were added. The reaction mixture was

NNI / / ~0O 107

| hept an-6-yl))-8-car

10 stirred at rt. for 10 min. Then cycloprop[d]indolo[2,1-a][2]benzazepine-5-
carboxamide, 8-cyclohexyl-1a-[(1R,55)-3,6-diazabicyclo[3.1.1 Jhept-6-ylcarbonyl]-N-
[(dimethylamino)sulfonyl]-1,1a,2,12b-tetrahydro-11-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

15  give a light yellow solid as final product. (16.5 mg, 73% yield). MS m/z 674(MH"),
Retention time: 2.718 min. "H NMR (500 MHz, MeOD) & ppm 0.09 (m, 0.3 H) 0.49 -
2.28 (m, 17.7H)2.31 -4.52 (m, 16.4 H) 4.66 - 5.43 (m, 1.6 H) 6.92 - 7.05 (m, 1 H)
7.06-7.21 (m, 1 H)7.25-7.35 (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

25
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4. 66

Hz, 1H) 2. 90- 3. 01(m 1H) 3. 08- 3. 20(m 1H) 3. 40- 3. 55(m 6H) 3. 5
W®2008/163(¢3n 1H) 3. 71- 4. 31(m 4H) 3. 73-3. 79 PCT/US2008/055893

(m4H) 3.89(s,3H)4.31-4.41(m1 H) 5.35- 556 (m 1 H

6.97 (dd, J=8.69, 2.64 Hz, 1 H 7.11 (d, J=2.27 Hz, 1

H 7.20 10 - 7.33 (m 1 H 7.46 - 7.56 (m 1 H) 7.87

(d, J=8.56 Hz, 1 H 8.12 (s, 1 H. Exanple 15 rN1I1 O

NO OGO~ON S\ NI / ~\ 4113
(+/-)- 8- Cycl ohexyl - N- (cycl &5*PRBylsul fo nyl)-1,1
a, 2,12 b-tetrahydro-11- nethoxy-1a-(

1- (3-benzyl - 3, 6- di azabi cyCA o[ 3. 1. 1] heptan-6-yl))-8-car

bonyl)- cycl oprop [d]indolp[2, 1-a]

[ 2] benzazepi ne- 5- car boxagd TFA salt of the

product was prepared (O. tD56 . LCG-MS retention

time: 3.11; Ms niz 719 20 (M i NVR (400 MHz,

CHLOROFORM d) : 6 ppmol 0g - 1.60 9 1.69 - 2.17 (m

9 2.48 - 3.03 (m 3 3 06Jl- 34(m 3 3.46 (d, J=13.35

Hz, 1 3.62 - 4.06 N4 8ni.4.68 (M 2

6.88 - 7.02 (m 2 7.%”(d @ . Mes' "7, 30

(m 1 7.35 (d, J=5.04 Hz, 7.54 (m 2 7.87 (d,

J=8.31 Hz, 1 8.32 (s, 1 H) 2 WD 2008/ 112473

PCT/ US2008/ 055893 Exanple 16 O OO\ ~O /SN N4
5 (+/-)

8- Cycl ohexyl - N- (cycl opropyl sul fonyl)-1,1a, 2, 12b-tetrah

ydro-11 d]#@dblo[2,1-a][2]benzaze ine-5-carboxamide, 8-cyclohexyl-

1- (3, 6- d??zggﬁgg/él o[ 3 35! ]][] ept an-6- I)g-8-car bonyl ) >

cyclli‘)'fbh(]dfﬁ?)cﬁ [(dinaxithylaminojqarbonyl]-3,6-diazabicyclo[3.1.1]hept-6-

[ 2] DROEBEGRI-RG(dmeMyRAAN Afony 128, WpCreanddts- 116K bxy-
To a solution of cycloprop[d]indolo[2,1-a][2]benzazepine-5-carboxamide, §-
cyclohexyl-1a-[(1R,55)-3,6-diazabicyclo[3.1.1]hept-6-ylcarbonyl]-N-

10  [(dimethylamino)sulfonyl]-1,1a,2,12b-tetrahydro-11-methoxy- (50 mg, 0.067 mmol)
in CH2CI2 (3 mL), DIPEA (0.052 mL, 0.3 mmol) and dimethylcarbamy chloride

(0.009 mL, 0.1 mmol) were added. The reaction mixture was stirred at rt. for
overnight. It was then concentrated and the residue was purified by Prep. HPLC
column. The fractions were collected and concentrated to give a yellow solid as final

15 product. (18.5 mg, 39% yield). MS m/z 703(MH"), Retention time: 2.771 min. 'H
NMR (500 MHz, MeOD) 8 ppm 0.08 (m, 0.4 H) 0.53 - 2.22 (m, 14.6 H) 2.29 - 4.43
(m, 22.2 H) 4.55-5.46 (m, 1.8 H) 6.93 - 7.04 (m, 1 H) 7.16 (d, /=2.44 Hz, 0.4 H) 7.19
(d, /=2.45 Hz, 0.6 H) 7.25 - 7.34 (m, 1 H) 7.44 - 7.70 (m, 1 H) 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% MeOH / 90% H,O / 0.1%

25  Trifluoroacetic Acid; Solvent B: 10% H,O / 90% MeOH / 0.1% Trifluoroacetic Acid;
Column: XBridge 4.6 x 50 mm S5.
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conmpound (0.052g, 0.072 mmol) and Pd/C (w w 10%
0.05g), in MeOH (8 nL) was degassed and stirred under
woi2008akd400n for overnight. Filtered off the soPCTUS2008/055893

10 renoved the solvent to afford the product as a
yellow solid (0.042g, 93% in TFA salt form LC M
retention tinme: 2.976; Ms mz 629 (I\/H-H). 1H NWR (400
MHz, CHLOROFORMd): 6 ppm 0.99 - 2.13 (m 18 2.38 -
2.51 (m 12.71-376(mE 32(3 34.09 - 4.26
(m J=11.08 Hz, 1 4.50 (d, CY3R'° , 1 4.90 (d,
J=14.86 Hz, 16.89 - 6.98 (m 1 7.05 (d, J=2.01 Hz, 1
7.21 - 7.31 (m 17.69 (d, J=7.81 Hz, 1 15 7.82 - 7.92
(m J=8.31 Hz, 18.24 - 8.33 (m 1 H). anple 17 was
anal yzed by the followi ng LC M5 net ho : Col um:

PHENOVENNEX- LUNA 3.0 x 50mm S10; MNabiNre Phase: (A)
10: 90 net hanol - wat er; (B) 90: 10 et anol wat er ;

Buf fer: 0.1% TFA; Gr i gnt] Range 0- OO%B 20

G adient Tinme: 2 mamsy I§l‘ N n; Anal ysis

Time: 3 mn; Detectio ab 220 nm
Detector 2: Ms (ESI ¥). 25 109 WO \R008T(12473

PCT/ US2008/ 055893 Example 17 ? OO11 N rNWVN I
\''\' NNV Owe 5
(+/-)-8-Cycl ohexyl - N-4- (4- et hyl pi per azi n- 1-yl sul f onyl
)-1,14a, 2,12b-

setr ahy dﬁa)hlem@@mw-tmmaeﬂ@tawhosalfﬁnﬂ) -B2abI1gy-%dtPahydro-
[3 ept ane car bon ro[d}mdoloZla]
[ 2] lbawzmﬁar{el G- ‘B%Pb‘o%qéﬁ‘f%éblc 41 Hrepfang6-yh-goeqarhonyl)-

was Y6 ep pa}aﬁdolwzhha]m&,&a ife-sLEFb bt O af hikbse shﬁe

corresponding acid in quantitative yield. The acid

was CRBRAYNE aci toﬁ%ﬁ'&éénra@lo il #gv@yla%é drzgbigysloqd 1 & hgpta
t he
b@(go ?trY@ofdacegé{E)' (1.6 chY, 15 SR loBn @@ﬂ@%eﬁﬂ.ge g&plgd&lded

and IS-TFA salt as a
10/ WBA (Rd2@mi,i0g193 tnimad) antl, EgPU 164%2 mgy (512P00ml/Had, stifthat r.t.

o ol SRS RASIAS AL S DEERERBIY Lo

1. 1hethadol 54hd poyifigd bybpre}ﬂ:HPDC-to 2ffdrd a (A @1t leff onnosd 1 (0.0296g,

3. 1%§%ggb 1371% %ﬁtto ;z_b1§o ﬁ%gﬂ}(mﬁ (g{r @ 18 N8R G o0 it

CHLOROFORM-D): 8ppm1 12 - 1.57 (m, 7 H) 1.23 (t, /=7.18 Hz, 6 H) 1.81 (s, 2

15  H)1.87-2.17 (m, 5 H) 2.64 - 2.79 (m, 1 H) 2.83 - 3.02 (m, 2 H) 3.10 - 3.23 (m,
J=7.30,4.78 Hz, 1 H) 3.32 - 5.34 (m, 7 H) 3.54 (q, J=7.05 Hz, 4 H) 3.90 (s, 3 H) 4.36
(s, 1 H) 5.39 - 5.64 (m, 1 H) 6.97 (dd, /=8.56, 2.77 Hz, 1 H) 7.12 (d, J=2.52 Hz, 1 H)
7.22 -7.32 (m, 1 H) 7.47 (d, /=8.31 Hz, 1 H) 7.86 - 7.90 (m, 1 H) 8.11 (s, 1H).

20

25
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15 4.09 (s, 3 H, 4.28- 475 (m 1 H, 6.88 - 7.05
(m 1 H, 7.07 - 7.16 (m 1 H), 7.20 - 7.32 (m 1 H),
W@ 2®8/11247366 (m 1 H), 7.75 - 7.93 (m 1 H), 8rPOBUS2008/055893
8.26 (m 1 H). The general procedures bel ow pertain to
the experinmental procedures that follow until noted.
The acid (0.055 mmol, 1 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 gg@)a '[Ee sol uti on was
stirred for 2 mnutes and %Il to pre-weighted
amne (0.083 mmol, 1.5 eq.) at roomtenperature. The
mxture was stirred 14 h and purified by/prep HPLC.
HPLC gradi ent net hods: Method A Col unmpN Agil ent SB
CN4. 6x100mm 3.5 um nobile phase vva , 10 mM NH4OH,
ACN;, Method B: Col umm: Phenomenex®s mni 4.6x100mM
5 um C18; nobil e phase: water, 10 pMNHAOH, ACN,
Met hod C. Col umm: V\a@%& - Bi dg Cl 150x4. 6nm 5
m cron; nobil e phasesWwate +Q WO 2008/ 112473

water, 10 mM NH4OH, ACN. HPLC HPR, Structure Ret.
Purlty Reported HPLC Tinme [9% Ms Method [mn] O"
,0 Method 4.92 90.5 660.4 A a.4dl NJ O"so " 2.11
100 660.39 Method D OH/ / Oof o ~~O5.06 92.5

732. 4 Megihgd-CydhexyMN-IN- ethi¥®N-ethylaminosulfonyl)-1,1a,2,12b-
tetrahydro-11-methoxy-1a-( 1-(3-methyl-3,6-diazabicyclo[3.1.1]heptan-6-yl))-8-
carbonyl)-cycloprop[d]indolo[2,1-a][2]benzazepine-5-carboxamide. A TFA salt
of the product was prepared from the acid (0.0294 g, 55%). LC-MS retention time:
3.066; MS m/z 660(M+H). I1H NMR (400 MHz, CHLOROFORM-d): & ppm 1.20 -

10 126 (m,3H)1.25-1.56(m,6H) 1.81 (s,3 H) 1.88 - 2.12 (m, 5 H) 2.63 - 2.78 (m, 1
H) 3.06 (s, 3 H) 3.10 - 3.22 (m, J=7.18, 5.16 Hz, 1 H) 3.42 - 3.50 (m, 5§ H) 3.55-3.76
(m, 1 H)3.90 (s,3 H)3.93-4.40 (m, 5 H) 4.33-4.39 (m, 1 H) 5.38 - 5.53 (m, 1 H)
6.97 (dd, J=8.69, 2.64 Hz, 1 H) 7.12 (d, J/=2.52 Hz, 1 H) 7.24 - 7.32 (m, 1 H) 7.49 (d,
J=8.31Hz, 1 H)7.85-7.90 (m, 1 H) 8.12 (s, 1 H).

15

Example 14
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5.32 100 718.43 Method /" 5 O\ NOHI/ \/ OA 00O

5.86 98.3 724.33 Method OH O B O- ON 7.79 99.4
wa3ws3g4kkthod H ~, o B 111 WD 2008/ 112473 PCT/US2008/055893

PCT/ US2008/ 055893 HPLC HPLC MS Structure Ret. Purity

Reported HPLC Tinme [94 Mass Method [min] N-o 6.11

100 724.33 Method B oHo N ON~ Method s ov B

NS, N\ N- 5,01 100 660.34 BOH\ / PN NI OS OO

OC" H N—/—;—’S-SCygc?dh%xﬁz\lz-'(n%grpl\l{%ﬁno%gllfogrl)-1,1a,2,12b-tetrahydr0-11-
methoxy-1a-( 1-(3-methyl-3,6-diazabicyclo[3.1.1]heptan-6-yl))-8-carbonyl)-
cycloprop|d]indolo[2,1-a][2]benzazepine-5-carboxamide. A TFA salt of the
product was prepared (0.0323 g, 48%). LC-MS retention time: 2.955; MS m/z (M+H)

5  688. 1H NMR (400 MHz, CHLOROFORM-d): & ppm 1.18 - 1.56 (m, 6 H) 1.81 (t,
J=12.84 Hz, 3 H) 1.87 - 2.13 (m, S H) 2.62 - 2.78 (m, 1 H) 2.80 - 2.89 (m, J=18.51,
4.66 Hz, 1 H) 2.90 - 3.01 (m, 1 H) 3.08 - 3.20 (m, 1 H) 3.40 - 3.55 (m, 6 H) 3.56 -
3.69 (m, 1 H)3.71-4.31 (m,4 H)3.73-3.79 (m,4 H) 3.89 (s, 3H) 431 -4.41 (m, 1
H) 5.35-5.56 (m, 1 H) 6.97 (dd, J=8.69, 2.64 Hz, 1 H) 7.11 (d, J/=2.27 Hz, 1 H) 7.20

10 -7.33(m,1H)7.46-7.56(m,1H)7.87(d, /<856 Hz, 1 H)8.12 (s, 1 H).

Example 15

N\

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)-
cycloprop|d]indolo[2,1-a][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-d): & ppm 1.02 - 1.60 (m, 9 1.69 -
217 (m, 9 2.48-3.03 (m, 3 3.06 -3.34 (m, 3 3.46(d, ~13.35Hz, 1 3.62-4.06
(m,4 3.90(s,3 428-4.68 (m,2 6.88-7.02(m,2 7.13(d, /=2.27Hz,2 7.23 -
7.30 (m, 1 7.35(d, /=5.04 Hz,2 7.38-7.54 (m,2 7.87 (d, /=8.31 Hz, 1 8.32(s, 1
H).

25
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\

(\T\ >0 N Method ,"0o0 X, rH" N9.6 99.3

744.22 C LJ , r ~s N Mthod n H7.6 90.3 672.28 C
WQ2048/104750 O O CAN N N 7.41 93.6 658. 23 Met hoRICT/US1008/055893

112 WD 2008/ 112473 PCT/ US2008/ 055893 HPLC HPLC Ms
Structure Ret. Purity Reported HPLC Tinme 1% Mass

Method [min] OGS OO ONN Mthod 8.91 97 700.22 ET"
NCOOV N-\ 2.46 100 646.74 Method O ,P'"" NN N

~~ D 0-011- N 3.31 97 718.E6 I\/Elt q8d "OH D

xample

5

10

15

20

25

(+/-) 8-Cyclohexyl-N-(cyclopropylsulfonyl)-1,1a,2,12b-tetrahydro-11-
methoxy-1a-( 1-(3,6-diazabicyclo[3.1.1]heptan-6-yl))-8-carbonyl)-
cycloprop[d]indolo[2,1-a][2]benzazepine-5-carboxamide. A mixture of the benzyl
compound (0.052¢g, 0.072 mmol) and Pd/C (w/w 10%, 0.05g), in MeOH (8 mL) was
degassed and stirred under H, 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). 'H NMR (400 MHz,
CHLOROFORM-d): & ppm 0.99 - 2.13 (m, 18 2.38-2.51 (m, 1 2.71-3.76 (m, 7
3.88(s,3 4.09-4.26 (m, /=11.08 Hz, 1 4.50(d, /=31.73 Hz, 1 4.90 (d, /=14.86 Hz,
1 6.89-698 (m,1 7.05(d,/~=201Hz, 1 7.21-7.31(m, 1 7.69 (d, /<7.81 Hz, 1
7.82-7.92 (m, /=8.31 Hz, 1 8.24-8.33 (m, 1 H).

Example 17 was analyzed by the following LC/MS method: Column:
PHENOMENNEX-LUNA 3.0 x 50mm S10; Mobile Phase:(A) 10:90 methanol-
water; (B) 90:10 methanol-water; Buffer: 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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+0O 0 N/ N 2.38 100 646.73 Method /+0O OS ND N~
NsOi NMthod o " o\ 2.39 100 632.74 D N ON N, 19

WO 208912496. 4 631.8 Method S OH I \ N/ \ O DPCI/LS200¥M55893
2008/ 112473 PCT/ US2008/ 055893 HPLC HPLC Ms Structure
Ret. Purity Reported HPLC Tine [%4 Mass Method [m n]
CNy OHN, 1~ 617.84 Method SAN\ N\ O 2.06 100 617

O
O

10

15

20

25

HD NN HN Mthod 2.47 91.7 660.75 SAN\ N O D
H D

NQ

Example 17

(+/-)-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)
cycloprop[d]indolo[2,1-a][2]benzazepine-5-carboxamide. The starting material
was hydrolyzed with IN NaOH in THF-MeOH to afford the corresponding acid in
quantitative yield. The acid was coupled with amine 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 as inter-converting rotamers by 1H NMR (500 MHz,
CHLOROFORM-D):  ppm 1.14 - 1.52 (m, 7 H), 1.70 - 2.11 (m, 9 H), 2.75-3.11
(m, 10 H), 3.11-3.23 (m, J=7.17,4.73 Hz, 1 H), 3.38-3.74 (m, 7 H), 3.89 (s, 3 H),
4.09 (s,3H), 4.28 -4.75 (m, 1 H), 6.88-7.05 (m, 1 H), 7.07 - 7.16 (m, 1 H), 7.20 -
7.32 (m, 1 H), 7.50-7.66 (m, 1 H), 7.75-7.93 (m, 1 H), 8.05-8.26 (m, 1 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 into 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: Column: Agilent SB CN4.6x100mm 3.5
um; mobile phase: water, 10 mM NH,OH, ACN; Method B: Column: Phenomenex
Gemini 4.6x100mm 5 um C18; mobile phase: water, 10 mM NH4OH, ACN; Method
C: Column: Waters x-Bidge C18 150x4.6mm 5 micron; mobile phase: water, 10 mM
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WONSDIB73vethod O "0 HsSN-SOH ~ / "
HN"s Nv Nv 0 7.01 100 604. 13 Method H /
2008/ 112473 PCT/ US2008/ 055893 HPLC HPLC M5 Structure
Ret. Purity Reported HPLC Tinme [%4 Mass Method [m n]
Chiral N~N Method 00 O 8.34 100 646.16 5\ N D Hi NN

/O i N%;%ACN; K/Ie%sod?)g 'C:-?61u6nr’i%n::L \K?’a%ergv%ggg 1 ISX’SBI g\l um C18 moblle

phase: water, 10 mM NH4OH, ACN.

7.16 100

NOOOOMthod HNSs'"NN\ 6.99 93 618.12 D O1"
1~-0 o, ~ O 9.35 93.9 690.11 Method \ ND H-/ N

GHGT/U20D8/¢35893
D 114 WO

ngzc HPLC MS HPLC
Structure . Purity | Reported
Time Method
[min] [%] Mass
@NJ
| oo < Method
Ao, | 4 90.5 660.4 "
@
@NJ
o8 N Method
Aol | 20 100 660.39 >
@)
lk
0. @‘l °
e 506 | 925 | 7324 | Moo
o//\u V4 O o/
@)
5.32 100 718.43 M‘f”d
5.86 083 | 72433 Me]g”d
ik
[e] @‘l °
bl 779 | 994 | 73233 | Method
& s
O

111



2.53 100 703.42 Method So HNp D Ny N O Method

/S N\ Nr \ 1.96 90.6 631.38 DN O Mthod /S H\ N
WO 200811333 97.3 617.36 D 9-) 7.28 100 659. 2 MCTU008055893

\ N\ D H/ 115 WD 2008/ 112473 PCT/ US2008/ 055893

HPLC HPLC M5 Structure Ret. Purity Reported HPLC Tine

[99 Mass Method [min] ~) O "Ny 7.02 100 731.07

Met hod +0D NHO9-) 15 0 2.06 93.3 657.37 Method | \

r O D \./ O o "o n !\VL+ had ' n r \‘ ') 17 ﬂ’) ') R/IQ QL_. D
HPLC MS
Structure Ret. Purity | Reported HPLC
Time Method
. [%] Mass
[min]
KX 6.11 100 | 72433 Me]g”d
R O 4 O o
5.01 100 660.34 Me]g”d
75 084 | 672.22 Megm
9.6 093 | 744.22 Megm
7.6 003 | 672.28 Me(t?Od
7.41 03.6 | 65823 Me(t?Od
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NQry O0 0 O~/ Method VXH N 2.08 100 642.78 D o

D'r\O +0 N/'; Method ds'p \ 2.95 100 714.66 D N ON
W@2N8212473 100 642. 77 Method D 116 WD 2008/ 112BFBUS2008/055893

PCT/ US2008/ 055893 HPLC HPLC Ms Structure Ret. Purity

Reported HPLC Tine [%4 Mass Method [nmin] NNO O

i0 0\ dS H " 2.48 100 628.79 Method D N 2N O 0~~~0
0 Method p-S H 2.39 100 670.71 D 0 >== o NJ 0 3.12
o) AA Nt haod AL D
100- o 731_- --r Ivib Lt 1TTUU ™ UHPLC
HPLC MS
Ret. : HPLC
Structure . Purity | Reported
Time Method
. [%] Mass
[min]
891 97 700.22 Me(t?Od
2.46 100 646.74 Meg”d
3.31 97 718.6 | Method
D
2.38 100 646.73 Meg”d
\"Q\\N o
At | 239 100 | 63274 | Method
O
1.94 06.4 631.8 Meg”d
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N _J O 0 Method
,~ s~ O Method 2.71 98.5 688.44 D
W@R00SMHA73 117 WO 2008/ 112473 PCT/ US2008/ 055893PCTTSH08/055893

" osH'

250nL RBF equi pped with a stir bar was added
bronocycl obutane (3.49 nL, 37.0 mmol ) and 70nL of

O 2.10 100.0 646.39 D N NJ
~NNO ONO\c O

diethyl ether. The flask was cooled to -78C
(acetone/dry ice bath). To this solution was then
added, vira—syrhRge—276eq CQ‘ a—t—Mr—setut+phR—ef
Certobut Y111 thi um (43]6 TLC 7h. gengol]) . aFhe. i %
was stirfed S@mm§e60n1nu8“% E hpayitg anmupated| |
500nL fl ask contai ning éUFFuryl orli dgrads6. Ddﬂm
74.1 molb)—in 30m of di[mm']yl ther atl -78C._ The
suspensi on was warmed |to room t enperjat ure oyer ni ght|.
The white m xtur s|dilutedwith 4QnL of
di et hyl et | and sef aside.| A 3 necked 500
RBF equi firobar | angodry FiiEgq 10 Methodwg
cool ed t e aid of 3 i ce/'l sopropanol
bath 10 Imoni a wWas sIomAy spargged into
the flask. Previously|synthesjzed cyclobutapesulfon
chloride|(5.2g9, 33.6 nmol) was then dripped |n via
syringe |(crude nix{ue in -2pOnL of |et her/ THF).
Spar gi ng| of annnﬁﬁﬂ gas was cpntinuedq for an
additional 5 m nutes. [The m xfure wag kept ar -65C f
4 hours {hen toyghow y gaar m(t ggg eon) Method
t enper at ur &.# ture wag filtergd &hd
washed 15 w he sol vgnt was gvapor at
to give 2. sul f onari de (46po yi el d)
as a pal ¢ 1 H-NVR(500—Mz2—DPMSO
D6) : 6ppnlL. .16 - 2.22 (m |2 H),
2.23 - 2 3.74 (m| 1 H, B. :
H) . 93 618.12 1&%&?
9.35 939 | e90a1 | Mo
7.16 100 | eig1z | Mehod
7.01 100 | o413 | Method

yl

or

ed
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NH2 SAO 20 O iH NWR (500 MHz, DMSO-D6): 6 ppm 0. 94
(m 3H, 1.20 (m 3 H, 1.30 1.45 (m 1 H, 1.90 (m
waz2Mpn1a7¥6 (m 1H), 6.59 (s, 2 H. ON H2 25 PEI/NRAR08/055893
(500 MHz, DMSO-D6): 6 ppm 1.02 (d, J 6.95 Hz, 6 H),
211 (m 1 H, 2.8 (d, J=6.22 Hz, 2 H, 6.71 (s, 2
. MO rS-NH2 118 WO 2008/112473 PCT/ US2008/ 055893
i H NMR (500 MHz, DI\/ISODG) 6ppm1 51 - 166(m 4H),

186 (m 4||}, 3.0_, /m |/ RRE /“ {_||/ R
O 1H|NWR (500 MHz, D6)Hpﬁcppm 4124 2 H),
7.46 (s, |2 HtructleF\ O FTR,§- NHR p@itkH | NBoft&0D Wbﬁ%
DVBO-D6) | 6 ppm 2.70 (m18¥),|3.29 (m paagg) Mehoq o,
2 H. OlL10 -Ne2 all o [my NVR (500 IMHZ O-D6): 16
ppm 1. 07 \E‘l7 (m Cth), 1.22[- 1.38|(m 4H , 1. 62
(m 1H), 1782@11 2.05 (M 2H), |2.68 - p.77 (m| 1
. 6.57 * \ O rS-NHR 0
i T 8.34 00 | ea616 | Meod
2.05 963 | 631.39 Meg”d
2.53 100 | 703.42 Meg”d
Nﬁ
1.96 906 | 63138 Meg”d
1.93 973 | 617.36 Meg”d
7.28 100 659.2 Meg”d
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15 1H NVR (300 MHz, DVBO-D6): 6 ppm 1.22 (d, J=6.59
Hz, 6 H, 3.00(m 1 H, 6.59 (s, 2H. 00 ON HH
W 21®sM042008/ 112473 PCT/ US2008/ 055893  Met hyl PCT/US2008/055893

10- ((sec-butyl sul fonyl ) carbanoyl ) - 13- cycl ohexyl

oxy-7H indol o[ 2, 1-a] [ 2] benzazepi ne-6-car boxyl ate .
a 100 nL round-bottoned fl ask

carboxyllc acid 1 (575 ny,

(RBF) was added

1.291 mmol ) and 1, 1'

car bony| gi--r-eazet-e (4604182 84— )—A—HHE{(35—
J I Ul \>J A>3 \J L A=) ! Ty / \ ~J
to give a yeI | ow sol uti \OLHD LﬁS ThEPDT Xtjur a1svas {_ll [r.eg
at room { enpgfradtste e undeﬁetnit f QrReboh@U ﬁ%ﬁ
heated t® 70C, in an|oil'™§ath, bgr 90 migut o Metherh
m xture was_cooled and d88lhy yl sullf onam dp (921
6.71 nmmol) in 4 n‘e@f‘f THE was| added gl ong wi t h neat
DBU (0. 389 m, nmol ). The RBF was returned to
the oil bath and eat ed overnjght at| 70C. The hod
reaction ra ryed a at d¥lstho
funnel , di 10 ?g% OBCM %ggﬁéd x3 D t H
100 nL of hen vvith 100 ml of H2Q and
finally § . The organic mixture was dri g
over MgSP4, filtered and concentrated to gi ve 713ng
of the desired ['sullfonamde 2 as gq yellow solid
(96% vyield) whi wag pl aced| under yacuum oyer ni ght|.
LC data was, recokgded on a Shipadzu LC- 10AS || aquétBod
chr omat ogr &ph aped WHPh al PHERomgné&XLBlna 1Gy 1
C18, 4.6%30 M using a| SPD-10AV UV-Vi s det ect
at a det gctor | ¢ngth of| 220nM |The el ufion
condi tions errployeu afftowrare of SmM7/mmn | a
gradi ent |of 100%{sdl vént A / D% sol vent B to| 0%
solvent A/ 100%sol vent B, al gradient tine| of 2
mn., a hotk 1 mn.,, AN n gnal ysis| tMerBodf
mn. whet e Jwnd oofnede s ToBd3ba] 1 @ 106
trifluorgpacetic and sol vent B wgs 20 10p6 H20 /
90% MeCOH| / I fl yoroacet}jc acid.| M5 datp was
determ ned—usinga Mlcromassl Platfodmfor LC in
el ectrospray e. IH|NMR (500 MHz, C€D3QD): p ppm
0.84 - 0 . J =7.32 Hz, 3| H,
(m 1 H H) . 10b. 58 (.74 H)Methodh
(m 2 H - 2.07|(m 3 H, 217
(m 1H 9(m2H),383-3.9]
(m 3 H) (m 1 W), 7 47
100 714.66 Meg”d
2.17 100 | eaz77 | Method
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25 (d, J 7.63 Hz, 1 H, 7.74 (m 3 H, 825 (s, 1
H. LM mz 565.22, Rf 2.192 mn., 97.5 %purity.
WA 208M042008/ 112473 PCT/ US2008/ 055893 O O Q0 ELHUBR008/055893

Met hyl

anoyl ) - 8-

cycl ohexyl

5- ((sec-butyl sul fonyl)carb
-11- met hoxy- 1, 12b- di hydro

cycl opropa[ d]i ndol o] 2, 1-a] [ 2] benzazepi ne-1 a( 2H) - car box

ylate. To 63.1 nys of 95% NaH in 5 nmL of dry DMF in a
100 nm. RBF—was—aeded—629 Tgs f 5_tr: rethyH-se-exerhum
i odi de at room t enper at HPé“ TheHpL&t yr e M@s Bt | rr8d at
room tefper stridt@cunder F r ogepurdt@r | 3Qpbeit o g HP iy
sol ution|of Internediatede(ih ToatL of MEBINF) wigthethded
via syrihge_and the readfi¥n has stidred forl 15 - 2(
m nut es. | The r‘“@a ion mxture was qLickIy cpol ed tg
0C with an ice 1 m of I MHCL |was dded
fol | owed o iice ter. e he ené‘deﬂaod
m xture NE’Z st fi)r %, Ol m nut eg. %%1%} Xt ire vas
filtered|and the eIIcwsolld was washed with ice
water. The solid was|taken up in 2%|nmet hano|/ DCM ard
was purified Ing a Biotage | Hori zon MPLC epploying a
40+M col urm wi ¥n a, sollvent grpdient qf 2%
met hanol / DCM,t o 10% negt hanol / pPCM  45Qngs ( 62P4i el d) |of
the conp )%nﬁ Ai nedoas| a yel | dwesebi d| af¢8e
sol vent gvapor ~ IIC data fas recarded on|a 15
Shi madzu| LC- 10AS( )i quif{d chronpt ogr aph equi pped withla
Phenonmenex- Luna 10, (€18, 4.6x30mm cql umm, uping a
SPD- 10AV| UV- Vi s deyectior at a|l detectqr wave |l ength |of
220nM  The el uti onxecondi ti ons| enpl oygd a fl o rate qf
5m/nminf, a grddienf of 100p6 sol vent A / 0Po sol vent
B to 0% sol vent «A./ 100% sol vent B q radi g |
of 2 min| A4l (me of11 m ng ﬂgz-é‘ha %?g}éc{rfne
of 3 mn 2 olfvent Awas 10%I\/EO-|/ 00% H20|/
0.1%tritluoroacetic acid and| sol ventf B was | 10% H2OQ /
90% MeCOH| / riflgoroacet]jc acid.| M5 datp was
det er m ned—ustng—a Mcromass PHatfommfor—tgcTn
el ectrospray m)dé:j IH|NMR (300 MHz, ¢D3OD): b ppm
0.19 (m . (m 3 . - 1.34
(m 2.65 : Method
1.74 (m 2. 1D (m| 3
H, 2.64 Hz, 0.5
H), 3.48 .8p (s, 3
H, 3.90 Hy—5—36
(m 0.65
1H), 7.09 1H),7.523-7
- 65(m 1H Method

D

Oy 0O

N\
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121 WD 2008/ 112473 PCT/ US2008/ 055893 7.83 (m 1 H),

8.09 (s, 0.35 H, 829 (s, 0.65 H. LM mz 579. 31,
WERR008/11B873 min., 95.2 %opurity. 0 O 00 O SOH PCE/U$2008/055893

N 5 Methyl

8- cycl ohexyl - 5- ((cycl ohexyl sul fonyl ) car banoyl )-11-neth

oxy 1, 12b-di hydrocyclo prop a[d]indol o 2, 1-a]

[2] benzazepl ne-1 a(2H) - carboxylate. 1H NWR (300 Mz,

1. 60 'Poigg%oL %@%@&1819@?1 Stlé %?_rbwas_ﬁ %??,H(nonc]ir_clégut%:%e:(&@
g é&ul—l)m 0 alnlrd)l) and. 78111L-0f aleﬁﬁé?ﬁ?r Fhkfflask was4doldd %678"50
3 acetgﬁeé%y d)gagll) 040 ?r%ﬁ sogmgg Wi ¢ t R a%%gj(\ﬁ? SY ng%%l%eq ofa’'l.7M

5. 4%1{tBn d@t&éblh!}unhﬁm!a%ﬁ 67mQ274( Mndhbh), Thé&(mre s stirred for
0.35H), 7. 21(m 0. 65 7.32(m 1H),

% m Q(p.])nm;zteg Ef,heyl cglznuéarﬁd intp a@OOm@ gk %@tan@}nggﬂiﬁ.ﬁyl c@log@e (éé)o

gu??ItL;BM 1 'nglch’ﬁn 3@111% oqgﬁt}éf?etheﬁgt 38‘%2 3l"hrpsﬂspens%%1 \gas %armed to
8- cymlrroﬂa@pwm&— C(V(emyghlt o“pihee\mlnlsbl rsuatuhowgﬂ C)Iblaadbwth 40mL of

arm}ﬂefh_alfel ﬁ:gg{ltg{%g%ﬁq %ﬁ’l 148 A BYArOE Y52 RBF equipped with a stir bar

propa
[ 2] behda Tl (e mla (2oadalrth essC afath theldill oNMRy (R0@phdrizpol bath

1(?% g@? g{_avsgoug %Enng]gm_%gvfg %w?y;ﬁ%gtge nto q}e éis(kaéeVi ](y:—#’l’ltgéls%%,g
66‘yclob21taﬁ€su(fhihyl 2hlbbide (3.2@,733(.61111@1)6’515 ithen d2iPpedl. ibOia(springd
3..87 3 0 . 0.35 . 4.29 .
(im0 B e simbngarpmba g s popspucd
(m fok athdditlonk#s5 foifutdd, Bl tikiurd’wslkeptnt -65°6Fortd) hours. tR& allowed
122 2008/ 112473 PCT/ U82008/ 055893 7.32 }-%,
7. 5k sl owd y@@n{l m ronl_tﬁmpefatgrg Th e7re§>1101e mlxttire gjas 1gerf% an washed
19. 35vlth|)1()OrﬁL 32THS. Th@so@@:ni‘&las elvﬁ-iﬁcﬁ@ed 5l AveP s F3he &hired
2.200 mn,, 100 % urlt)f 0
sulfonamide (46% yield) as a pale yellow oily solid. "H NMR (500 MHz, DMSO-
D6): 6 ppm 1.81 - 1.89 (m, 2 H), 2.16 - 2.22 (m, 2 H), 2.23 - 2.31 (m, 2 H), 3.66 -

3.74 (m, 1 H), 6.68 (s, 2 H).

20
'H NMR (500 MHz, DMSO-D6): & ppm 0.94 (m, 3 H), 1.20 (m, 3 H), 1.30 —

1.45 (m, 1 H), 1.90 (m, 1 H), 2.76 (m, 1H), 6.59 (s, 2 H).

)\8\ Nhe
S
I\Y

o)

25 'H NMR (500 MHz, DMSO-D6): 5 ppm 1.02 (d, J = 6.95 Hz, 6 H), 2.11 (m,
1 H), 2.86 (d, J= 6.22 Hz, 2 H), 6.71 (s, 2 H).
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00 0O F\ SNN F F H5 Mthyl
8- cycl ohexyl - 11- net hoxy-5- (((3, 3, 3-

W eeoBlitardpr opyl ) sul f onyl ) car banoyl ) - 1, 12b- di hpCiF/082008/055893
propa[d] indolo [2,1 a]
[ 2] benzazepi ne-1 a(2H) - carboxyl ate. 1H NVR (300 Mz,
CD30D) : 6ppm019 (m 0.35 H, 1.25 (m 1.65 H),
141(m2 , 1.65 (m 1 H, 176(m2H) 1.94 (m

5 96 { m N Usa0 st DB1StE ooy Sty o D g i1 i mst

||:|)|) 337@&(}@’6265@,213)86 (m 3 H, 3.89 - 3.98 (m 0.35
035H) 538(m065H) 6. 96-7 FOXQy H,7.13(m0.35H),7.2
o(m 0. 65H), 7.24 - 730(5%'\]1}%}“]'758- 7.69 (m 1
H, 7.84 - 7290 (m 1 H), 813 &, 0.35 H, 8.34 (s,
0.65 H. LCOMS: nlz 619.32, Rf 2.188 mn., 99.5 %
purity. IHNYRISONMEz BYISH- -Df’s M R4 (m, 2 H), 7.46 (s, 2 H).
? cycl ohexyl -1 1- met hoxy-5-(((2, 2, 2-

rifluoroethyl)sul fonyl)carbanoyl)-1, 12b-di hydro

cycl opropa[ d]i ndol o[ 2,1 a]

[ 2] benzazepi ne-1a(2H) - car Byx Iabe 1H NWVR (300 MHz,

CD3OD): 6 ppm0.13 (m 73 18 (m 1.65 H),
1.38 (m 2 H), 1.57 - 1.62 (m g 2.1.73 (m 2 H), 20
1.87 (m 2 H, 1.96 - 2.05 (m , 2.60 - 2.90 (m

L5 g o8 (B o) M g T

4.53H)m 2 123 WD 2008/ 112473 PCT/ US2008/ 055893 H),
5,06 (m 0.35 H, 518 (m 0.65 H, 6.90 - 6.96 (m 1
H, 7.06 (m 0.35 H), 7.13 (m 0.65 H), 7.16 - 7.22
(mlH),763(m065H) - 7.80 (m 1.35 H),

8.14 (s, 0.35 ,833(@ h);?z LC/ MS: m z
605.29, Rf 2.178 nin Yopurity. 00 0~00 ~S N
9 N HI / / \ 5

'H NMR (500 MHz, DMSO-D6): 5 ppm 1.07 — 1.17 (m, 1H), 1.22 — 1.38 (m,
4H), 1.62 (m, 1H), 1.78 (m, 2H), 2.05 (m, 2H), 2.68 — 2.77 (m, 1 H), 6.57 (s, 2 H).

15 'H NMR (300 MHz, DMSO-D6): & ppm 1.22 (d, J=6.59 Hz, 6 H), 3.00 (m, 1
H), 6.59 (s, 2 H).

119



Met hyl
8- cycl ohexyl - 5- ((i sobutyl sul fonyl) carbanoyl )-11- net hox

W@ 281273 di hydr ocycl opropa [d]indol o] 2,1-a] PCT/US2008/055893
[ 2] benzazepi ne-1 a(2H) - car boxyl ate. 1H NMR (300 MHz,
Ch3CD): 6 ppm0.17 (m 0.35 H, 1.09 (m 6 H, 1.22
(m 1.65 H), 1.38 (m 2H) 1.49 - 1.60 (m 1 H),
1.73 (m 2 H, 1.87 (m 2 H, 1.96 - 2.05 (m 2 H), 10

. 3. 100l gl Rsbigpinti oo g

(m ilﬁlofdlz,lﬁ][ﬁﬁ)enza@eﬂlﬁe (Smarliloxﬂ)ate Gn 9@0() mﬁ r&nd(bBttothed flask

0-7.1 m 7.16-7.23 8 (m2
ova(sga’d%i Cgéowhc acig ls<é7f(§1 96151119)) @7:; :
579 ca?t@onyﬁ‘unﬁdakgﬁ (#60Nmg, 256 o PUT THIY (151018 %Ne&'yellow solutlon
rocedure for the transformation of esters of fornul

t dhe P5Te 3FdHETH G EeMdesperptyregndgaitagen qur%dwbbt@@lblﬁeé%fd to

fl asecnasinafldag, ﬂorbb%ﬁl%téémTth{tﬁ%'v@@ cbleshd, se@-bé?ls
m, 1.583 mmol) and bri d)ged ester 1 (1 eq

o ﬁl)lfqnwmdﬁé%a% 16.71 o) 4 mbed THER 4d®9 a}ﬁng “t“(l_‘} ngatRBU
a Y] 1@WhS 9 44 hAbk. TRERBE Xallfeluii@So t@tdﬂrﬂaﬁldanﬁ %até’n S genight
hours at room t enper ature. 3 equivalents of

was att &p Td desdtion mixti2zo way wagterredifo aseperatain ﬂunreeﬂ hlylluted with

ce [

et LV EXRORELS Ly AT e 0 0 A

vol aid firedly gawetetl lNaCd; aTlttmrgdnucx:mamrdwas @icdroverddgSO4, filtered and

gg?nognl)gé It I(t:e\élgg geg%m sOfhe deFlredrggDISIH %aryntde as afyellow solid (96%

N, wﬁmwwa@ phmgd dﬂel(\DMEJ)m D‘ﬂarlﬁg]ﬁ bl@ amta wiagteceded ppad

WI t ?hlg}ﬂ ]Ifé%_gé i gpé%ﬁgra%ﬁﬁg%%ap%équgleadPhenomenex IL 1(1a 10y,
1§~ 1 C38 3, &@%ﬁ%ﬁﬁﬁ}ﬁ{ LR @AEPM 10RY @ uonakesrat £déddrWave

nmL. _of anhydrous DM followed by the addition

of @ngthr?ﬁamn@é B, olution capditiens smplpyqd pflpy rase ofipml/pyy., a

200 {aal%?erQ 0% ToVS72 008031833 B t@OWsGrv@MSA Poossv Bt 8, a

nmo neat N, N-diisopropyl ethylam ne. The reaction

was graéﬁaﬂéénp er? rainy RO Mg inpeesd-1aaini, éncizan\nnﬁb'ﬁls e ohP grHR. veltere
r 005’3&%@%@12%%@&9 9H % P(pl‘y(ﬁll a%ld:él?l Igolvent B was

red In a Savant Speedvac an cru e product
2Wer 0% &leen/ %l)ﬁﬂ) MeOHL /2. lr?’htrcﬂuorr?@@ehlaraolld Mﬂjdquandemnmsd ngng a
2 Shkmmdzd RLeparnative o HRLC. eapl.ay] DGRTBhIRAG. L1368 5

UOI' oace 1 C a
Phe pparersex ommﬂl 3 @1.8.,.033@ JrM32 HAB Hym.2310n, pm{)golzgmm 4a(m, 7

2, SRS P30 3000 1 3l o 90 1

car boyaml OB 3%9am, yel)) 3388 aﬁ@t@h‘lglﬁ) son (sdl$ H).6BPb (m, ZQ% 7.47
|eId Post -purific was obt ai ne

23 S it BdiHpt 7- %‘éﬁm ) Wé ﬁsoﬂr&@swm fBErOp-e2: ﬂ%f 2%

(EShﬂ'ﬂ @ts Fafnm using the follow ng set of conditions:

Col umm’ | (Phenonenex 10m C18, 4.6 x 30mm), Sol vent

system | (gradient of 0-10098 where B = 90%
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HPLC grade nmethanol/ 0.1%trifluoroacetic acid/ 10%

HPLC grade water), in 2 mnutes with a 1 mnute hold
wW@roog/1fd4e3v rate of 5 ni/mnute. N N O O r~/ SPCI/NSI00055893

3 15 N-(cycl obutyl sul fonyl)-8-cycl ohexyl -1

a-(2,5-diazabicyclo [2.2.2] oct-2-

yl car bonyl ) -11- net hoxy- 1, 1a, 2, 12b-t et r ahydr ocycl opr opa

[d]indolo[2,1 a] [2] benzazepi ne-5-carboxam de. LC MS:

mz 657.51, Rf 1.783 mn., 96.5 % 20 purity. 125 WO

2008/ 112473 PCT/ US2008/ 055893 ~)d\ OOOOSANN

OCH 3

8- Cycl ohexyl - N- (cycl ojexylcsul f ony <] a- (2, 5- di azabi cyc

lo [2.2.2] oct-2- o

yl car bonyl ) - 11- rretfo?f— N a, t r ahy@r ocycl opr opa
[d]indolo[2,1 5 a] [2] benzazeg boxani de.

L MS: mz 685.52, Rf 1.872 nmin. % purity. ( ~N
ONO "NNF/ \ OCH3

Methyl 5-((sec-butylsulfonyl)carbamoyl)-8-cyclohexyl-11-methoxy-1,12b-
dihydro cyclopropa|d]indolo[2,1-a][2]benzazepine-1a(2H)-carboxylate. To 63.1
mgs of 95% NaH in 5 mL of dry DMF in a 100 mL RBF was added 629 mgs of
5 trimethylsulfoxonium iodide at room temperature. The mixture was stirred at room
temperature under nitrogen for 30minutes. A solution of Intermediate 9 (in 7 mL of
DMF) was added 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 1 M HCl was
added followed by 60 mL of ice water. The heterogeneous mixture was stirred for 30
10  minutes. The mixture was filtered 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/DCM. 450mgs (62%yicld) of the compound was
obtained as a yellow solid after solvent evaporation. LC data was recorded on a
15  Shimadzu LC-10AS liquid chromatograph equipped with a Phenomenex-Luna 10y,
C18, 4.6x30mm column, using a SPD-10AV UV-Vis detector at a detector wave
length of 220nM. The elution conditions employed a flow rate of 5 ml/min., a
gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent B, a
gradient time of 2 min., a hold time of 1 min., and an analysis time of 3 min. where
20  solvent A was 10% MeOH / 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 electrospray mode. IH NMR (300 MHz, CD30OD):
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,2H), 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,
1 H), 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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F F 10
8- Cycl ohexyl -1 a- (2, 5- di azabi cycl o[ 2. 2. 2] oct - 2-yl car bon
W@ kgosAL4met hoxy- N- PCT/US2008/055893
((3,3,3-trifluoropropyl)sulfonyl)-1,1
a, 2, 12b-tetrahydrocycl opropa [d]indolo [2,1- a]
[ 2] benzazepi ne-5-carboxam de. LO MS: nfz 699.49, Rf
1.793 min., 98.0 % purity. ONN FO OOF// - F SAN

3 oyt IRk SR8 B 4G 65 g (M8 3y - ST 3 ke 2167 min,

oct 92294 gaftponyl ) - 11- net hoxy- N
((2,2,2-trifluoroethyl)sulfonyl)-1,1a,2,12b-tetrahydro
cycl opropa [d]indolo [2,1-3a]

[ 2] benzazepi ne- 5- car boxam de. LC/ M\E: (ljm z 685.45, Rf
1.778 mn., 96.5 %purity. ON QOJONNOCH 3 5

8- Cycl ohexyl - N- (cycl og\egt)d sul fonydt 1

a- (2, 5-di azabi cycl o [ 2¢2. 3] ogt -2
yl carbonyl)-11- rret - 11 a,
[d]indol o[ 2,1 a] [Rlbenzazepipe—5&

mz 671.51, Rf 1.833 min., 99.3 %
N CH30 O O H3C SAN N OCH 3

5 Methyl 8-cyclohexyl-5-((cyclohexylsulfonyl)carbamoyl)-11-methoxy-
1,12b-dihydrocyclo propald]indole[2,1-a][2]benzazepine-1a(2H)-carboxylate. 1H
NMR (300 MHz, CD30OD): 6 ppm 0.23 (m, 0.35 H), 1.14 - 1.53 (m, 10 H), 1.60 -
1.79 (m, 3 H), 1.91 (m, 3 H), 2.09 (m, 1.65 H), 2.18 (m, 3 H), 2.81 —2.98 (m, 3 H),
3.41 —3.46 (m, 0.65 H), 3.50 (m, 2 H), 3.71 - 3.79 (m, 2 H), 3.88 (s, 3 H), 3.99 —

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 (m,
1 H), 8.11 (s, 0.35 H), 8.32 (5, 0.65 H). LC/MS: m/z 605.42, Rf 2.223 min., 99.2 %
purity.

|
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Methyl 8-cyclohexyl-5-((cyclopentylsulfonyl)carbamoyl)-11-methoxy-
1,12b-dihydrocyclo propald]indole[2,1-a][2]benzazepine-1a(2H)-carboxylate. 1H
NMR (300 MHz, CD30OD): 6 ppm 0.23 (m, 0.35 H), 1.27 (m, 2.65 H), 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),

20 3.50 (m, 3 H), 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 H), 6.98 — 7.02 (m, 1 H), 7.14 (m, 0.35 H), 7.21 (m, 0.65 H), 7.26 -
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8- Cycl ohexyl -1 a- (2, 5-di azabi cycl o [ 2. 2. 2]
oct-2-yl carbonyl)-N 15
W@ e@sh4y3d sul fonyl ) - 11- net hoxy- 1, | a, 2, 12b-t et r B¢/UR2908/€55893
| opropa [d]indolo [2,1- a]
[ 2] benzazepi ne-5-carboxam de. LC M5: nmfz 659.52, Rf
1.808 min., 98.1 % puri ty. 127 WD 2008/112473
PCT/ US2008/ 055893 ~NON O\ OOH3IC'Y S'N N CH3

('
32(181 fﬁg&rﬁ égs’(“'flgf‘ﬂ ?.%fr'lq,of“ﬁ}f%l.lb](s, 0.35 H), 8.32 (s,

yI caﬁbtﬂnym/m Iﬁfatsbpxy Mlemoaqiizma%tpnaiyydr ocycl opr opa
[d]indolo[2,1 5 a] [2] benzazepi ne-5-carboxam de.

LCMs: mz 659.52, Rf 1.805 min., 98.2 % purity. NI
\' ON/ OO0 ,~/S'NI \ N/v~OCHS

| a- ((3-Benzyl - 3, 6-di azabi cycl o [ 3. (;.1 ]

hept - 6-yl ) carbonyl )-N- 10
(cycl obutyl sul fonyl ) - 8- c§clcphexyl -
b- tetrahydrocycl opr opajd 5
[ 2] benzazepi ne- 5- cafboxa 00, MHz
CD30D): 6 ppm 0. 16 ('m o. g
1.41 (m 1 H), 1.45 (m 1.65 H), .62 (m 1 H, 2.05

(m 2 H, 2.06 - 2.15 (m 7 H 2.¢ m 2 H, 2.59 -
2.68 (m 2 H, 2.81 - 290 (m 1 MN.3.02(m 1 H,

3.19 (m 1 H, 3.36 - 3.45 15 (m 1H) 3.47 (m 1H)

8. 53 (m Mkthy) 8-cgclétikx il 1-thetHoxy-3-(Q8,3;3-3. 97 (m 3 :

4.1

07 ilygropropy Doultbatiasinonty T 2p- @?@&y&w&ga@éng& bl -

i Hz, a]J[Z]Ah?)énzaZe fe-{ éizH)lchbﬂﬁlylir{%, 1HLNN)R (3603&{2 cb3®b)(mprﬁo 19
- 81T i2§|)(m 13652@ (1:21 (m, Fi)H) L@WB”&%WQ’QB ?418) 194 (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 H), 5.18 (m,
0.35 H), 5.38 (m, 0.65 H), 6.96 — 7.01 (m, 1 H), 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 H), 8.34
(s, 0.65 H). LC/MS: m/z 619.32, Rf 2.188 min., 99.5 % purity.

et hoxy-1,1a, 2,12

|
OO

o O

<
F O,
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ROvaWs:
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Methyl 8-cyclohexyl-11-methoxy-5-(((2,2,2-
trifluoroethyl)sulfonyl)carbamoyl)-1,12b-dihydre cyclopropald]indole|2,1-
a][2]benzazepine-1a(2H)-carboxylate. 1H NMR (300 MHz, CD30D): 8 ppm 0.13
(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 1.87 (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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Rf 1.833 min., 98.5 %purity. 20 128 WD 2008/ 112473

PCT/ US2008/ 055893 Ny O OO S NI N_F/ \' 1 OCH3
WGO-20084 (433 Benzyl - 3, 6-di azabi cyclo [3.1.1] PCT/US2008/055893

hept - 6-yl ) car bonyl ) - 8- cycl ohexyl -1 -

met hoxy-N-((3, 3, 3-trifluoropropyl)sulfonyl)-1,1a,2,12b

- tetrahydrocycl opropa[d]i ndol of 2, 1-a]

[ 2] benzazepi ne- 5- carboxam de. 1H NVR 5 (500 MHz,

At B g 18 (hast. By bib Tt f ot 03 1o

(m (B, 5 H)L 798 -7.22.(h41 M7.63 (), 0.68 H597.Gom 7.80 Hi),,1.33. H)B8.14 (s,

11 088 L0515 Mas g5 § T hin, o sgpry.

H, 4.47 (m 1 H, 547 (mM 7.07 (m 1 H), 7.20 - 7.26
(m 1 H), 7.32-7.39(m 2H), 7.46 (m 3 H, 7.59 -
7.67 (m2H),7.94-7.98(m 1H), 8. 15- _1018.29 (m 1 H).

LC/MS: miz 775.45, Rf 1.888 nmin.,%85°7 %opurity. N1 \
ON/ OOFFOS'NNE QH

| a- ((3-Benzyl - 3, 6- di| a2ahi gycl o |
hept - 6-yl ) car bonyl CysT OREXY
net hoxy- N- ((2, 2, 2- trlfluBro.

TN 1,1a,2 12b-

[ 2] benzazepi ne- 5- car boxam de. (300 MHz,
): 6 ppm0.10 (m 0.35 H), .28 (m 2 H), 1.35
m 3 H, 1.51 (m 0.65H, 1.68 - 1.84 (m 3 H),

%08; 592%4 0 lw&fﬁwe"%‘é&(s‘m Suﬂﬂiﬂicgrlﬁﬁ{o@lgln -methoxy-1,12b-

(m !}hydg)cgql()]grogp.&g]mdpg) [2b-aflA] egzq.qypmq—lg@Herbpxﬂyte IH NMR
£ By 10 3y 98 0290601 4 183 4. s
7 36m;2 H), 489 .63 nkl)l H)71.48(m, 2 H), 1.87 (m, 2 H), 1.96 - 2.05 (m, 2 H),
10 2.15-2.39(m, 1 H),2.61 -2.87 (m, 2 H), 2.96 (d, ] = 6.22 Hz, 2 H), 3.19 (m, 2 H),
3.43 (m, 2 H), 3.70 (m, 2 H), 3.84 (m, 2 H), 5.06 — 5.11 (m, 1 H), 6.90 — 6.95 (m, 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 I 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 ester 1 (1 eq., 0.528 mmol) in
methanol (4.00 ml) and THF (4.00 ml) to give a yellow solution. The mixture was
stirred for 3 hours at room temperature. 3 equivalents of 1 N HCl was then added, the

20 product diluted with ethyl acetate then extracted, washed with brine and dried over
MgSO.. 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 eq.) of 2-(1H-Benzotriazole-1-yl)-

25  1,1,3,3,-Tetramethyluronium Tetrafluoroborate (TBTU) in 1.0 mL of anhydrous
DMF followed by the addition of 0.2 mmol (2 eq.) of amine 3 in 1.0 mL of
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129 WO 2008/ 112473 PCT/ US2008/ 055893 7.61 (m 2 H),

7.89 (m 1 H, 809 - 818 (m 1 H. LCOM: niz
WQeWs4AR4TRf 1.850 mn., 97.0 %purity. NI \ PQ/NS7008/@55893

O\O ~S\NI \ NCCH 3 5

| a- ((3-Benzyl -3, 6-di azabicyclo [3.1.1 ]

hept - 6-yl ) car bonyl ) - 8- cycl ohexyl -

(cycl ohexyl sul fonyl )-11- nmet hoxy-1, 1a, 2, 12b-t et rahydroc

cl oprapal dljndalo [ 2, 1-. a . . :
751 B IS DM Qe Bl Rty Vet raveeriesming, Topsagon v
6 ppikéh difla YWR VGrt&SGhlhe 2 M12e1: overihgﬂﬁat f60m &m@&aﬁl}e. The63
|(_|)m refctgg VO @e@g\le@ tben_tr?duce& n Savant gpe'_?ivac an(i9 &le dg Ir)r}odﬂfcts

(M e tdecB@p 2n 87 GiD &Wstﬁang%mp%meﬁisix%(arﬂhlmadﬂ)l ,pre%alﬁt‘}ve
m1l H}d 3.55(m 2H) 68-3. 77 n)

% emlqymg mq‘gflaq))l/waf[ensagld@nl] ‘_fpfp.‘))roagang @c1(1 ,l?}lffg_ v'qjh a

Z') Oﬂhén%enelm%n§5€1823(7 15111“? 100%1111"%) 10 mjcglélmn ot 4 ra(iféht 0]f40 100%

2( ITBZI?IHN a ﬂog( r:_l_tg of 4(8m22n1¢1nqveg_1(}-|)nmuLe@jw|\1,@ ayl (kmm@t_t: 1@&1 tq:glve

N oefpfefide, 33 R OHbLbHon IR D) rafopif. PofpritRelon

h e pLCﬁVIS date sab Obtylhéd- & c§lomadwmayphlytibal LC /Micromass Platform LC
e’ﬂ&? Sy H%lg%n lﬁé)llglfm%ep ﬁqx élongﬁ‘uons 2@0 umnf 8Jhe enex

opa
[ 2] b@ns ad e pi.me sﬁnﬁ@rs}@meamydan IlgﬂacNMR ofmmmhe@aea)a%
6 p%m 0.012 (m O. 352 H)O
nggra%me@aml/ 04° @gﬂvaacgtuwmd/ 111 %gH]zInQ; grgdeﬂ)&later)ﬂ_ngé
( m nfinuids with agllmﬁﬁle 1t ?ffbwaﬁte “of 8 mi4mldike. 6 H), 2.58 -

2.89 (m 2 H, 9 (m

oO

O

15
N-(cyclobutylsulfonyl)-8-cyclohexyl-1a-(2,5-diazabicyclo[2.2.2]oct-2-
ylecarbonyl)-11-methoxy-1,1a,2,12b-tetrahydrocyclopropald]indolo[2,1-
a][2]benzazepine-5-carboxamide. LC/MS: m/z 657.51, Rf 1.783 min., 96.5 %
20 purity.
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H),3.16(m 1H), 3. 36(m 2H), 3. 40- 3. 56(m 2H), 3. 89

W@ 9082443 30(m 1H), 4.50 (m 1 H), 5.38 (m I1PEH/US2009e55893

(dd, J=8.39, 2.59 Hz, 1 H), 7.18 - 7.22 (m 1 H),

7.32 - 7.37 (m 2 H), 7.44 (m 3 H), 7.57

(m2H),7.91-7.95(m 1H),8.10-8.21 (m 1 H. LCMS: niz

747.50, Rf 1.868 min., 96.3 %purity. 5 NI A\ ON O

O H3CY4A NN OCH3 CH 3 | a-((3-Benzyl -3, 6-di azabi cycl o

[3.1.1 ] hept-6-yl)carbonyl)-8-cyc exyl -

(i sopr opyl @

sul fonyl ) - 11- et hoxy- 1, 1a, 2, 12b-d4gt r ahydr ocycl opropa[ d

]Jindolo[2,1- 10 a] [2] benzazep| ngt 5- car boxam de. 1H

NVR (300 MHz, CD3QD): \/,E)p 0.17 ( 0.35 H, 1.34 (m

6.65 H, 1.43 (m 6 "I 59 N1 o1.79 (m 3 H),

1.97 (m 5 l") \CH

2.56-2.85(m 1H), 2. 92-3. 07(m 1H) )3+ 45- 3. 60(m 3H), 3.85(m

,1H),3.88- 4.00 (m 6 H), 4.52 1 H, 532 (m 1

H, 7.03 (dd, J=8.78, 2.56 Hz, 1 H), 7.17 -

7.23(m1H),7.29-7.36(m2H),7.41-7.49 (m 3 H), 7.51 -

7 65 (m S-Eyb'ﬁ)l;ﬁx}l-gs(iycégl&ylgﬁidﬂl) -1h- (bl)srdlgzgagﬁ:ycloﬁ 218 oétin-
VE: z

pur D’l‘?rb"@)y Kl rnpethoxydhip, %)17('3 -{atrehydyocyglqpropyifindoje)2,1-

ka- 613 b@%ééﬂmé’zs-@amoﬂ&ﬂmecmm [@z%&ési Rf 1.872 min., 99.3 %

hept - 6-yl ) car bonyl ) - 8- cycl ohexyl -

(i sBWilYyl sul f onyl ) - 11- et hoxy- 1, 1

a, 2, 12b-t et rahydr ocycl opr opa [d] i ndolo [2,1-a]

[ 2] benzazepi ne- 5- car boxam de. 1H NWVR (500 WMHz, CD3CD):

6 ppm0.14 (m 131 WD 2008/112473 N US2008/ 055893

0.35 H, 1.13 (m 6.65 H), 1.23 ( H, 1.26 - 1.35

(m 2H, 1.39 (m 2 H), 1.42

10 8-Cyclohexyl-1a-(2,5-diazabicyclo[2.2.2]oct-2-ylcarbonyl)-11-methoxy-/NV-
((3,3,3-trifluoropropyl)sulfonyl)-1,1a,2,12b-tetrahydrocyclopropa|d]indolo[2,1-
a] [2]benzazepine-5-carboxamide. LC/MS: m/z 699.49, Rf 1.793 min., 98.0 %
purity.

15
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(m 2H, 1.59 (m 1H, 1.81 (m 2 H, 1.95 (m 2 H),
2.02 (m 1 H, 2.12 (m 2 H,

WQ2@3AR436(m 2H), 2. 87(m 1H), 3. 01 PCT/US2008/055893
(m1H),3.13-3.22(m 1H),3.39-3.44 (m 2 H, 3.47 -
3.53 (m 3 H, 3.88- 3.95(m 4H, 458 (m 1H,
5.36 (m 1 H, 5 7.04 (dd, J=8.55, 2.44 Hz, 1 H, 7.17
-7.24(m 1 H, 7.30 - 7.38 (m 2H) 7.45 (m 3 H,

55 (SRl s it 29 28 231 hpogprll-ngon -

% p((erztzytrlimONNtliyUsulf@ym 145B ¥t ally&id3y db ol d|iddolo[2,1-a)

i (3-Benzyl - 3, 6-di azabi cycl o [ 3. g. }; .
hep _]Belypaegg}eb%wpyxwle */MS: ni/z 685.45, Rf 1.778 min., 96.5 % purity.
butyl sul fonyl ) -8-cycl ohexyl - 11- met hoxy-1,1 a, 2, 12b-
tetrahydrocycl opropa[d]indol of 2, 1-a]
[ 2] benzazepi ne- 5- car boxam de. 1H NMR (300 MHz,

CD30D): 6 ppm 0.13 (m 0.35 H), 1.0¢ 113(m 3. 65
H, 1.2 (m 3 H, 15 1.30 - 1.45(m 6 H), 1.50 -
1.80 (m 6 H, 1.80 - 2.d ] 2.57 - 2.86 (m 2
, 3.00 (m1H),3.5 "\§ ,3.84-3.94 (m 3
, 4.11 (m 2 H), ( & (m 1 H), 7.03
7.09 (m 1 H), 7.23(m 1 .

45 -7.86 (m 4 H), 7.92 - m 1 H, 813 - 8.23
(m 1 H. LOM: mz 735. 60, ¥. 865 mn., 95.2 %
purity. 20 /1 N ONII/(/~i1 '"~INCH3 O ijO0 O
H3CYS~N N CH3 O CH 132 WD 2008/112473
PCT/ US2 098 yoleEagkN-(cyclopentylsulfonyl)-1a-(2,5-diazabicyclo[2.2.2]oct-2-

& SRRl R 6 - Reloh RIS aiatord)-

a][2]benzazepine-3-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]indolo[2,1-
a][2]benzazepine-5-carboxamide. LC/MS: m/z 659.52, Rf 1.808 min., 98.1 %
purity.
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(sec-butyl

sul fonyl ) -8-cycl ohexyl - 11- net hoxy-1, 1 a, 2, 12b-
W@ edosaksdy ocycl opr opa[ d] i ndol of 2, 1- a] PCT/US2008/055893
[ 2] benzazepi ne- 5-car boxam de. 1H NVR (300 MHz,
CD3CD): 6 ppm0.20 (m 0.20 H), 1.06 - 1.14 (m 3 H),
1.20 - 1.36 (m 5 2.80H, 1.42 (m 6 H, 1.72 (m 4
H, 1.98 - 2.13 (m 6 H, 2.62 (m 2 H, 2.85 (m 4
H), 3. 15(m 1H), 3. 52(m 2H), 3. 63(m 2H), 3 76(m 2H), 3. 87(m

4H) , 4. 11

(m 1H), 4.38(m L1H), 4. 55(m 1H), 5. 06( ,6.97-7.05(m 1H
), 7.11- 7.17

(M 1H), 7.27-7. 42(m 5H)  7,59(m 2H) K| 90(m 1H), 8. 01-8. 09
(m1 H. LONS: nlz 779 4k 897 nmin., 95.3 %
purity. 10 HsQ /CHS/N((:N—B %H3C-Ni S-N N Cl
C H3 | O CH3 8-Cycl oheXyl - ul'samoyl ) - 1

a- ((3- |sopropyl-7-nethy|-3,7,9-
[ 3.3. 1] non-9-yl ) carbonyl)-11- net y-1,14a,2,12b 15
tetrahydrocycl opropa[d]indolo [2,1-a]

[ 2] benzazepi ne- 5- car boxam de. 1H NVMR (300 MHz,

CD3QD) :  K-($uRBulyldfifoni)-8Qydfohédyl-1-4,8-dlammbidydddi2.2)2] 0ct-220
- 1.35 (m_4 1.39552 2H£, 1.45-1.58,($m 2 H,
1. e¥lcprhonylly-metheny-1: 1,2, B2 hfetrahydrgcycigprgpalglindejoldd-
3 HL}{Z]%erYAzépi@e-?—Qal(Hﬁkargid'él) LCAIS Onrz 639.82 K806 nith., 982 48
(m H, 3261 (m 2 H, 3.84 - 3.91 (m 4 H, 4.15
(mbuity) 4,45 (m 1 H, 5.07 (m 1 H, 7.010 (m 1 H),
20

7.11-7.20(m 1H), 7. 26- 7. 35(m 1H), 7. 50- 7. 63(m 1H), 7. 88(m

,1H),8.00- 8.09 (m 1 H). LU Ms: N 2, Rf 1.762
mn., 97.8%purity. CH3 N H3 oQ O /1

H3CGN S-N NCH3 OCH 3
\\//

1a-((3-Benzyl-3,6-diazabicyclo[3.1.1]|hept-6-y)carbonyl)-N-
10 (cyclobutylsulfonyl)-8-cyclohexyl-11-methoxy-1,1a,2,12b-

{ azabi cycl o

tetrahydrocyclopropald]indolo[2,1-a] [2]benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30OD): 8 ppm 0.16 (m, 0.35 H), 1.27 - 1.37 (m, 2 H), 1.41 (m, 1 H),
1.45 (m, 1.65 H), 1.62 (m, 1 H), 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, 1 H), 3.19 (m, 1 H), 3.36 - 3.45

15  (m,1H),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, 1 H), 4.59 (m, 1 H), 4.77 (m, 2 H), 5.39 (m, 2 H), 7.06 (dd,
J=8.55,2.44Hz, 1 H), 7.24 (d, J=2.44 Hz, 1 H), 7.32 - 7.41 (m, 2 H), 7.45 - 7.52 (m,
3 H), 7.55-7.64 (m, 2 H), 7.92 - 8.00 (m, 1 H), 8.21 (m, 1 H). LC/MS: m/z 733.48,
Rf 1.833 min., 98.5 % purity.

20
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133 WD 2008/ 112473 PCT/ US2008/ 055893
8- Cycl ohexyl - N- (di net hyl sul fanoyl )-1
W@2¢08312473li met hyl - 3, 7,9 triazabi cycl o[ 3. 3. 1] PCT/US2008/055893

non- 9-yl ) car bonyl ) - 11- net hoxy-1, | a, 2, 12b-

t et rahydr ocycl opropal d] i ndol o[ 2, 1- a]

[ 2] benzazepi ne-5-carboxam de. 1H NVR (300 MHz,

CD3CD): 6 ppm0.24 (m 0.20 H, 1.24 - 1.38 (m 2.80

H, 1.45 (m 4H), 5156 (m 1H, 1.83 (m 2 H),

2.04 (m 4 H, 2.65(m 1 H, 282/_,@91(m1|—|)

2.93

-3.05(m9H), 3.17(m 3H), 3. 49(m 1H€3 64(m 2H), 3. 78(m 1H

),3.86- 3.95 (m 4 H, 403 (m_ Y H, 418 (m 1 H),

4.37 (m 1 H, 4.51 (m L. H, 5. gl (d,
.22(m1H),7.29-7.3

J=15. 37Hz, 1H) | 6997076 7
7(m1H), 7.51 - 7.63 1.m1H),799-
8.10 (m 1 H. LU M Fn‘?z 689. 50, Rf 10" 1.813 mi n.

(N)0O O H3C,N,""S//,N N

98.3 %purity. OYCH3 N/ H3 O
- CH3 1 / \ | OCH

|l a- ((3- ApaeayJBeﬂzymtdnmbzaimc'&chir 1[agpdd-oy @i Borlyd)-Beyelohexyl-11-
non- 9- vyl )car bany

cyc PsHayN f‘@?&l WHWHBWIEHEWW biaZdthoxy- 1, | a, 2, 12b

- teétfﬁbuﬂfcyaulﬁiogﬁ[ﬂﬁﬂa&mﬂzl 1nﬂqh}b[e121 Nﬁﬂ]le-s -carboxamide. 1H NMR
%ngenzaze pl ne- 5- car boxam de. 1H N 300 MHz,

GOp Mgz, shaR)5a ppti0- 10.(200-2f H).1L. 368 l(iiﬁ (g 38D, Hy! (m. 1o H),

2
(m 5 B2 b M (2 )2 ma B 50 2 7S
32.94(mAt HD 3(0dy(m21 H), 3.1 13424 () 12D, §.A¢ - A.58fm, 4HDB.86m3.96

H,
2 o S8 6%, Ebla PR el 7 ) 0 g 9R o
(

732 Hy 39 8m3BH{|,S 46](m BIF), 1LY MBS7 (th22 ML 7.947, 7.9 (nd 1 FD)08. 15 -

m n3BH
Rerioabhonrdebes’ s e 3O, MBOST 1PUIE N \

CH3 I / OCH
8- Cycl ohexyl - N-(d| nmet hyl sul f anoyl ) - hoxy- 1
a- ((3-nethyl -3, 7, 9- /QE)

\\ //

OO
@

1a-((3-Benzyl-3,6-diazabicyclo[3.1.1]hept-6-yl)carbonyl)-8-cyclohexyl-11-
15  methoxy-N-((2,2,2-trifluoroethyl)sulfonyl)-1,1a,2,12b-
tetrahydrocyclopropald]indolo[2,1-a] [2]benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30D): & ppm 0.10 (m, 0.35 H), 1.28 (m, 2 H), 1.35 (m, 3 H), 1.51 (m,
0.65 H), 1.68 - 1.84 (m, 3 H), 1.87-2.10 (m, 5 H), 2.53 (m, 1 H), 2.71 - 2.86 (m, 1
H), 2.89 - 3.04 (m, 1 H), 3.43 - 3.58 (m, 3 H), 3.67 - 3.80 (m, 1 H), 3.87 (s, 3 H), 4.13
20 (m,1H),4.32 (m, 1 H),4.49 -4.74 (m, 3 H), 4.90 - 5.04 (m, 1 H), 5.30 (m, 1 H),
7.00 (m, 1 H), 7.15-7.23 (m, 1 H), 7.25 - 7.33 (m, 2 H), 7.36 - 7.46 (m, 3 H), 7.48 -
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triazabicyclo [3.3.1]non-9-yl)carbonyl)-1,1a,2,12b 5
t et rahydr ocycl opropa[ d] i ndol of 2, 1-a] [ 2]

whewsaraps ne- 5- car boxam de. 1HNVR (300 MHz, OB3ID$2008055893
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 1H, 1.80 (m 1 H)
1.86 (m 2 H 2.08(m 6H, 236 (m 1 H, 2.48 (m
1H, 2262 (m 2 H, 2.86 (m 1 H, 3.00(m 3 H,

3.1 o 4 ,

) Bebtin A s T B B0 Gl B LGP 104437 1850
m idif)., .G (pwidy. 10 H, 5.05 (m 1 H), 7.01 (m 1 H,
13 - 7220 (m 1 H), 7.32 (m 1 H, 7.52 - 7.61 (m

, 7.89 (m 1 H, 800 - 807 (m 1H. LOM: nmz
75.37, Rf 1.772 mn., 95.3 % purity C. NNN
CH3 O ON., // H3C SN N O O, Cl-é] J 15
| a- ((3-Benzyl -7-net hyl -3, 7, 9-trjazabi cyclo [3. 3. 1]
non-9-yl)carbonyl)-84, o o
cycl ohexyl - N- (di nephyld
- tetrahydrocycl o[ d]i
[ 2] benzazepi ne- 5- carboxam dé&.
CD3CD): 6 ppm 0.20 (m 0.20 H)
(m 4 H, 1.77 20
(m2H),2.01(m5H),2.59-2.72(m 2H), 2. 78(m 1H), 2. 87(m 1H
y,2.90- 3.05
(m 8H) , 312G3-Be@H)-33-&Ei0{abjctelp[B1. V15 epo- 6ty caBb Sryl)38-3 e SHHHN-

Rl g LT o1
2008][11berzaZe pRhel 8- inbQRHh (32 589 BIMRH) 500 R0, CD30OIY7S ppm 0.14 (m,
LI AR IR AN R WA T
100 N(m, £19), 1.9%0-RWRI-LY17 (A, 5 ¥EHB60 - 2.87 (m, 1 H), 2.99 (m, 1 H), 3.18 (m, 1
H), 3.44 (m, 1 H), 3.55 (m, 2 H), 3.68 - 3.77 (m, 2 H), 3.86 - 3.94 (m, 3 H), 4.16 (m,
1 H), 4.58 (m, 1 H), 5.36 (m, 1 H), 7.04 (dd, J=8.55,2.75 Hz, 1 H), 7.18 - 7.27 (m, 1
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),

8.12 - 8.22 (m, 1 H). LC/MS: m/z 761.54, Rf 1.922 min., 98.6 % purity.

o 0 9 <
Y4
S\N N
G/ O / O &\
CH,

1a-((3-Benzyl-3,6-diazabicyclo[3.1.1]hept-6-yl)carbonyl)-8-cyclohexyl-N-

met hoxy-1,1a, 2, 12b

R
F300 Mz,
.32 (m 2.80 H), 1.43

15

(cyclopentylsulfonyl)-11-methoxy-1,12a,2,12b-tetrahydrocyclopropa|d]indolo[2,1-
20  a] [2]benzazepine-5-carboxamide. 1H NMR (500 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, 2 H), 1.94 - 2.14 (m, 6 H), 2.58 - 2.89 (m, 2 H), 2.99 (m, 2
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NN CH3 N OO ON H3CGNS\NIT V' / \ O CH3 CH3 5

la-((9-Acetyl-7-nmethyl-3,7,9-triazabicyclo [3.3.1]
Wmo0v8312473 car bonyl ) - 8- PCT/US2008/055893

cycl ohexyl - N- (di met hyl sul f anoyl ) - 11- net hoxy- 1, |

a, 2,12b- tetrahydrocycl opropa[ d]indol of 2, 1-a]

[ 2] benzazepi ne-5-carboxam de. 1H NVR (300 MHz,

CD3OD): 6 ppm0.20 (m 0.35 H), 1.01 - 1.30 (m 0.65

13 @,;33%_ & (ﬁ] 6 @{2 B %%oé 6 im;% ,H>é3_-§ég(n§,g,2ﬂ)§9ﬁ;§ (h, 1 1),

3. 56.50 i, 1HK)S,383mI0 H)M.0B(dt) I=849 459 HA.1118), (18 - 3.2B\m, 1 H),

7 oRbmrat g2 50 b 1 or 230 T e oo

7. 6Qn (1), LOMS: mfz B0 00RE 1869 min/. 9%83% gi@7 (m 1 H.
LG/ MS: mz 717.92, Rf 1.760 min. g% purity. 15
M3 NN I CH3N OOOHSC—NNNo CH3 CH3 136 WO
2008/ 112473 PCT/ US2008/ 055893 N

8- Cycl ohexyl - N- (di net hyl sul f anpy| )Li@
a-((7,9-dinethyl-3,7,9 triazabigyclo[ 3
non- 3-yl ) car bonyl ) - 11 Jreg hoxy- 1 {a, 2, 12b-

\\ Y
H,C S\N

CH,

1a-((3-Benzyl-3,6-diazabicyclo[3.1.1]hept-6-yl)carbonyl)-8-cyclohexyl-N-
(isopropyl sulfonyl)-11-methoxy-1,1a,2,12b-tetrahydrocyclopropajd]indolo|2,1-
10  a][2] benzazepine-5-carboxamide. 1H NMR (300 MHz, CD30D): 8 ppm 0.12 (m,
0.35 H), 1.34 (m, 6.65 H), 1.43 (m, 6 H), 1.59 (m, 1 H), 1.79 (m, 3 H), 1.97 (m, 5 H),
2.56-2.85(m, 1 H),2.92-3.07 (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, 1 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,1H),8.08- 8.19 (m, 1 H). LC/MS: m/z 721.50, Rf 1.828 min., 97.0 %

purity.

OO
@

20 1a-((3-Benzyl-3,6-diazabicyclo[3.1.1]hept-6-yl)carbonyl)-8-cyclohexyl-N-
(isobutylsulfonyl)-11-methoxy-1,1a,2,12b-tetrahydrocyclopropajd]indolo[2,1-a]
[2]benzazepine-5-carboxamide. |H NMR (500 MHz, CD30D): 8 ppm 0.14 (m,

CH

=g
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t et rahydr ocycl opropal d] i ndol o[ 2, 1-a] [ 2]
benzazepi ne- 5- car boxam de. 1HNMR (300 MHz, CD3CD): 6
WEpws01243 (m 0.35 H), 1.24 (m 0.65 H), 1.29 PCILUZD08/055893
(m 5H, 51.62(m 1 H, 1.79 (m 2 H), 1.98 (m 4
H, 2.42 (m 1 H, 2.53(m 1H, 2.62 (m 1 H, 2.75
(n11kb 2.87(m2H),2.93-3.07 (m 8 H), 3.12 - 3.22 (m
3.42 (n1 2 H, 351-366(m 1H, 3.88(m 3

0‘1155 iﬁ { B e 6'?)5;{)0;13{@ "ﬂlHi&'é'% 1‘1513%1 57@01]3(941’5!? 7 FBD g,

3@m(ZﬂH) 1.56m, VH49.81 (f, 6H)( 195 (n,)H), Z.081m; 1 H),222((A 2 H),

62@5'?-112@%'<n‘38%ﬁg‘2@%%§$a W2 bR & 8900, T g 0 44

N anG13), 6143 - 353(m3H)388 395|(m47H)458(m1H)536(m1H)
- trl1az

C%clohex yl -1 a- g&{ enz
§3. 3:04{ddn 7R 5. 244 Hz, 1H)717 224 (i, 1'HD, 7.30 2738 (m. 2 1), 7.45 (m, 3
yl ) g?rmnyﬂ o4 (O, Qd{)”’ﬁbbwz @@%ﬂ‘l aln@?fls)mll;arr%hmy-ﬂcm %n/}

etrahydrocyc opa[d] i ndol o[ 2,1
benZ%&@pBﬁé b%{)éhmny@ty 1HNMR (500 |sz CD3COD): 6

ppm 0. 22 (m O 25 H, 0090 (m 1 H, 1.19 - 1.28 (m
1.75 H), 1.38 - 1.46 (m 3 H, 1.76 (m 3 H, 1.95

m 2 , 2.00 (m 2 , 2.07 (m ) 54 (m 1
(H), 2-?6(m 1(H), 2-529(m 9(H) @/?@1 H§ 3.43
9

(m 1 H, 3.47 (m 3 20 H), 3.84 .91 (m 4 H, 4.01
- 4.09 (m 2 H), 4.7%me 1 H), (d, J=15.26 Hz, 1
H), 6. 94-7.02 (m L) 7-98 7.27-7.56 (m 11
H, 7.70 (m1H), 7. .O\LC/I\/IS n z
842.66, Rf 2.010 min. 137 WD

00O

10
1a-((3-Benzyl-3,6-diazabicyclo[3.1.1]hept-6-yl)carbonyl)-N-(sec-

butylsulfonyl)-8-cyclohexyl-11-methoxy-1,1a,2,12b-
tetrahydrocyclopropald]indolo[2,1-a] [2]benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30D): 8 ppm 0.13 (m, 0.35 H), 1.01 - 1.13 (m, 3.65 H), 1.21 (m, 3 H),

15 1.30-1.45 (m, 6 H), 1.50 - 1.80 (m, 6 H), 1.80 —2.12 (m, 4 H), 2.57 - 2.86 (m, 2 H),
3.00 (m, 1 H), 3.55 (m, 3 H), 3.76 (m, 2 H), 3.84 - 3.94 (m, 3 H), 4.11 (m, 2 H), 4.56
(m, 1 H), 5.36 (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), 8.13 - 8.23 (m, 1 H). LC/MS: m/z 735.60,
Rf 1.865 min., 95.2 % purity.

20
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ONO~~ N/ CH H30_ N CH3

8- Cycl ohexyl - N- (di net hyl sul fanoyl ) - 11- net hoxy- 1
w@2qog/iimes hyl -3, 7,9- triazabicyclo PCT/US2008/055893

[3.3.1] non-3-yl)carbonyl)-1,1a,2,12b 5

t et rahydr ocycl opropal d] i ndol o[ 2, 1-a] [ 2]

benzazepi ne- 5- car boxam de. 1HNMR (500 MHz, CD3CD): 6

ppm0.23 (m 0.30 H), 1.07 -1.29 (m 0.70 H), 1.36 -

.45 (m , 1.60 o 1.73 - 1.82 (m 2 H),
50 e e ahohpeabieiors,d ygonpioeqrnhsn--

. 5ésec-butyl Sulfoniyl)3-dykloh&yB61-mmdthokyH) 12,8100 (m 8 H),

: é?ftéarpgdélf;glmr%gg [aji’g(rlnqip [_E}Ll-:ﬁ? [Z]P%jlﬁzlflie]ﬁpgé-%gﬂ;](orpimﬁbe!_qﬂ NMR
.6 4 26807 3N1bag. m
ST i 0308 A o5 8
. 08.30 i), 2424, 6110y ME2 (g 4 HB 198612 138, § HpgB6him,. 2 H)p@.87 (m, 4

% [ ! r ' iren
ToP .5t b T 6L 52 B O TE NS (b BN YDA AR e 1
car boxlaihi. d83i(m, 5804 Bf (mregthahet (madd160L7 of .Oh&mnel H), 7.11 -

alo i A f [ 1t |

oq. ot (@qtgéﬁsﬁ i g’%ﬁéﬁ’dé#%ﬁ%ﬁg 23%%9@‘%1 LA} 821 St
neatl) tG/BtShyh/a iy he8, RFRS9V inawh. SOk vepucipped and shaken

@ver night at roomtenperature on an orbital shaker.
he reaction mxtures were then diluted with 2nL of
met hanol and dry sodi um bor ohydri deYTwas_sl owl y added
(2 eq). Wien 20 effervescence ceased, hé vials were
recapped and heated at 65C with shal ina dry

bl ock for -90m n.. After returni Ry to room tenperature
the crude products werg fpurifieg t§ing a Shi madzu
preparative HPLC Effpyoying F er/ 0. 1% TFA

buf fer where sol vent “A was 164 0%+20 / 0. 1%
trifluoroacetic acid and solve B was 10% H20 / 90%
MeOH / 0.1%trifluoroacetic acid—wth a 25

Phenonmenex- Luna | Qu C18 30x100mm col unm at a gradi ent
of 30- 109%yBohexy]-N-(ditheiylswlfaen ayl)-Kad((Frisopiapyl-Dnethyl3,7,9-

m nutes, Wi th m nute hol d he product re
T airapie o P ot o e RS A B S ey ac
1yi ekediangdreyaypriopp@iindelo ¢51-aF2]byRlazEyin &5RABRMGIdRO] H 0B/IR
(63% average yield). 138 WO 2008/ 112473
pCTIA082005 30 D319 (o 0.35 H), 112 (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 H),
2.61 (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, 1 H), 4.45 (m, 1 H), 5.07 (m, 1 H), 7.01 (m, 1 H),
20 7.11-7.20 (m, 1 H), 7.26 - 7.35 (m, 1 H), 7.50 - 7.63 (m, 1 H), 7.88 (m, 1 H), 8.00 -

8.09 (m, 1 H). LC/MS: m/z 717.52, Rf 1.762 min., 97.8% purity.

P OWWNERER P

CH,
T
N CHs

SR

0

CH,
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ONO O SOH3C~--N- CH3 OCH 3

Cycl oprop[d]i ndol of 2, 1-a] [ 2] benzazepi ne- 5- car boxam de,
w@2@paiahexyl - |,1a, 2, 12b-t et rahydro- 11- net hoxRET/US2008/055893

a-[ (5-nmethyl -2,5-diazabicyclo [2.2.2] oct-2 5

yl')carbonyl]-N-[ (1-net hyl propyl )sulfonyl]-. 1H NWR

(500 MHz, CD3OD): 6 ppm 0.13 (m 0.20 H), 0. 9 8 -

1.14 (m 3 H), 1.17-135(m180 H, 1.35- 1.59

g.m877_ H) 8 fgg-l()ﬁ,? yéN’-_ém(u%L%ulE)I@yb %’? 11]£h thg}%ég_ H,

(m iﬂrﬁz,a&cyao[z 399 (nﬁh@hj)l)carlﬁ)ﬁyﬁ-llhethoxy-l 1a,2,12b-
Eo,meg(tmhgﬂjzozgcl@g o a[gkg%r?lgiq)l -3J [3lbenzagopine-S-carboxamide. 1H NMR

(m 232%1)4%3@%( Sfbﬂih%z&(ﬂago i@Hﬁ‘ 199 - 1.38 (m, 2.80 H), 1.45 (m, 4 H),
% m 1|5|§ (171z hEy. rh&?k@)n; ?H%Z(’F‘ @14 P()no? 63 (rp) L Hz 242 - 2.97 (@41 Hpy 2.93

iC/"')N?éOZ(rﬁfb H)6§ 19§m( . L 4@(1211 It P833 64 g%JJH)((j/@bS%mW H), 3.86 -

i CH3.95 (m, 4 K\, [403' (N1 HD 4\I1&ZGHSO\H) 4)3UIHSU’I) E’AN(IN, DEIIH 538 (d,

15

qd&é?&%f HRdo? [507 (n%i]l[%)[ %é%zg\zzé llnhleH% 7c2a9r b703x7a(% H,)’
8- cyol eﬁéﬁﬁn 1 HD |7a&92{ml%£)1’e99a81w¢m -11H): hENIBIX)/71689.50, R
18- [(12 mm % J[yazabl cyclo [2.2.2] oct-2-

yl ) carbony1 met hyl propyl ) sul fonyl]-. 1H NWR
(500 MHz, CDBCD) 6 ppm 0.13 (m 0.20 H), 1.14 (d,
J=6.71 Hz, 6 H), 1.24 - 1.32 (m @JI]B@ H, 1.39 - 1.49
(m 420 H, 1.50 (m 1 H), 1.80 8 H, 1.93 - 2.08
(m 5H, 2.31 (m 2 H, 2.52 (mi%}o,
2.88(m2H),2.97(m 2H), 3. 10(m 1H), 3(m 1H), 3.49(m 2H)
,3.67(m3 H), 3.82 - 3.90 (m 3¥), 4.03 (m 1 H),
4.32 (m 1 H, 505 (mg} H), 4 (ml H, 139

N
HSC\ /S\N

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-
tetrahydrocyclopropald]indolo[2,1-a] [2]benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30OD): 8 ppm 0.51 (m, 0.20 H), 1.68 (m, 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, 1 H), 7.35 (m, 1 H), 7.47
20 -7.53(m,1H),7.60-7.67(m,1H),7.85(m,1H),816-8.25 (m, 1 H), 8.36 (s, 1
H). LC/MS: m/z 717.47, Rf 1.710 min., 97.1 % purity.
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WD 2008/ 112473 PCT/ US2008/ 055893 7.21 (m1 H), 7.26 -

7.3 (m 1 H, 7.55 - 7.64 (m 1 H, 7.90 (m 1 H),
Wa2®8/112483 02 (m 1 H). LOMS: mz 673.45, R RCBESF2008/055893

mn., 98.5 % purity. DN"CH3 NO 0 ,j0 O~S\N N CCH

3 5

Cycl oprop[d]indol o] 2, 1-a] [ 2] benzazepi ne- 5- car boxam de,

8- cycl ohexyl -

N- (cycl opentyl sul fonyl)-1, 1a, 2, 12b- tetC ahydro-11-net ho

xy-la-[(5-nmethyl-2,5-

di azabi cycl of 2. 2. 2] oct-2-yl)carbon -. 1H NWR (500

MHz, CD30D): 6 ppm0.13 (m 0.289 1.17 - 1.32 (m

2 H, 139-148(m380H) 1.75 (m 3 H),

1.76 10 Ond

1.85(m 4H), 190217(rh9“, 2.57(m 2H), 2. 83-

2.92(m2 H, 2.92 - 301 ( 3 34m(m 1H),

3.62 (m 3 H, 3.82 - 3.90 (m } 402(m

1H), 4.22-4.31(m 2H),5.02(m 1H), O(m1H),7.17(m 1H), 7

.27-7.32 (m 1 H, 7.52 - 7.61 (m 1 H), 7.84 - 8.20

( m t2 H) & clyQ/oﬁ@yl-Nf (%mﬁ&ﬁ}/léuﬁfanﬁfél)1118&;tho% Ha- g39h?etﬁy1@ 7,9-

&thlyyzablcyclo [3.3.1]non-9-yl)carbonyl)-1,1a,2,12b-

. 5 N ]  de.
B champ yopiopglndoptl A ARAASRL eSS RALURAT e
a- | (EE)OMRIh)ﬂDZ&Z)IB) 8 ppm ARI0GHNCO.20 FH2. 12242]1.3%0m, 2-8020), 1.45 (m, 2 H),

I 0 - 2 -triflyoro I [ fonyl]-.
R R A ST R
1. 38),(0m8 (@&, HH), 4.688n,2 ), 486 (1) 1 8),8M0k, 3 H) 8014 (M, 131)t.45
! 8@11,(2%1)3 g%&&rﬁ'%ig%g( Tod '621; ? 'H?,AZE R (?n:? 1 gﬂ] 434 '6'21; 1 %),%446'(111, 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), 8.00 - 8.07 (m, 1 H). LC/MS: m/z 675.37, Rf 1.772 min., 95.3
% purity.

15
1a-((3-Benzyl-7-methyl-3,7,9-triazabicyclo[3.3.1]non-9-yl)carbonyl)-8-

cyclohexyl-N-(dimethylsulfamoyl)-11-methoxy-1,1a,2,12b-
tetrahydrocyclopropald]indolo[2,1-a] [2]benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30OD): 8 ppm 0.20 (m, 0.20 H), 1.32 (m, 2.80 H), 1.43 (m, 4 H), 1.77
20 (m,2H),2.01 (m, 5 H),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 H), 4.15
(m, 1 H), 4.38 (m, 1 H), 4.56 (m, 1 H), 5.08 (d, J=15.00 Hz, 1 H), 6.97 - 7.04 (m, 1
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3.21 (m 2 H),

3.34(m 1H), 3. 58(m 2H), 3. 70(m 2H), 3. 75(mLH) , 3. 85- 3. 91
Wa20sM042008/ 112473 PCT/ US2008/ 055893 (m 3 HICT/HSZ08/055893

(m 1 H, 43 (m 1H, 461 - 4.70 (m 1 H, 5.08

(m 1H), 6.98- 7.07 (m 1H, 7.15 - 7.24 (m 1 H),

7.32(m 1H, 7.47 - 7.64 (m 1 H), 7.85- 7.96 (m1

H, 8.02 (m 1 H. LOUM: mz 699.25 Rf 1.813 nin.,

28 '513—[),%.007‘{9'. Bm, 1Y), 2587 B M Q17,539 ANl i S 3705 (. 1

CycHyprop[i3 @mdolm| 2CMS] h2] 16633 azfepiaoenia-, 0ar boxairy.de,
8-cycl ohexyl - |,1la, 2,12b-tetrahydro-11-met hoxy-1

a- [ (5-nethyl -2, 5-di azabi cyclo [2.2.2] oct-2-

yl ) carbonyl] - N—[(3 3, 3- trlfluoroprgp I)sulfonyl] 1H
NVR (500 MHz, CD30D): 6 10 ppm 0. } %n1 0. 20 : 1.06
-1.33(m 2 H, 1.36 - 1.70 ( .80 H), 1. 78 (m 2
H, 1.93-2.09(m5H), 2.30(m 1HY, .56(n12
H,2.7-3.19(m 7H), 3. 34(m 1H), <By59 (m 3 H), 3.88 (m
5H, 402 (m 1H, 4.28 (m & 5,04 (m 1 H,
7.00 - 7.07 (m 1 de 4.a7 - m 1H, 7.23 -

7.34 (m 1 H), 7.54 -& _ 7.84 - 8.02 (m
2 H. LOM: mz 71%-30," Rf 7298.6 % purity.

0
3

Cycl oprop[d]i ndol o] 2, 1- a] [ 2] benZzazepi ne- 5- car boxami de,
8- cycl ohexyl -
(cyclohexylsulfonyl) 1, 1a, 2, 12b-t et rahydr o- 11- net hox

-l a-[ (5- et hyl -
1a-((9- cetyl-7-methyl—3 7,9-triazabicyclo[3.3.1]non-3-yl)carbonyl)-8-
cyclohexyl-N-(dimethylsulfamoyl)-11-methoxy-1,1a,2,12b-
tetrahydrocyclopropald]indolo[2,1-a] [2]benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30D): 6 ppm 0.20 (m, 0.35 H), 1.01 — 1.30 (m, 0.65 H), 1.38 (m, 5
10  H), 1.79 (m, 3 H), 1.93 - 2.21 (m, 13 H), 2.62 (m, 1 H), 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 H), 4.53 (m, 1 H), 4.63 (m, 1 H), 4.99
(m, 1 H), 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 H), 7.88 - 8.07 (m, 1 H). LC/MS: m/z 717.92, Rf 1.760 min., 97.6 %
purity.
15
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20 di azabi cycl o[ 2. 2. 2] oct-2-yl)carbonyl]-. 1H NWR (500
MHz, CD3OD): 6 ppm 0.19 (m 0.20 H), 1.14 - 1.50 (m
W@2@8/1H1731.66 (m 3 H), 1.80 (m 3 H), 1.96 (P¢T/BSHP$/055893
2.01 - 2220 (m 6 H, 2.40 (m 1 H, 2.61 (m 2 H),

2.89 (m 2 H, 3.00(m 3 H, 3.37 141 WD 2008/112473
PCT/ US2008/ 055893 (m 1 H, 3.73 (m 4 H, 3.92 (m 3

H, 406 (m 1H, 432 (m 1 H, 509 (m 1 H),

A1 ITIT IR N TR NP

6a9:atrg&abi8§rcld{3&9f} nﬁh-B-—yl)ciﬁfb?@l)—llllhﬁe}thoyJ)f CHR,1%-@ O N N
Oy c frahsBrasy s'oryapaldpndolaizilg Iigd bemzazepipes S achoxpmide | iy MR

N- (300 MHz, CD30D): 5 ppm 024 (m. 035 H), 124(Im 065 H),1.29 - 149 (m, 5H)
écyclobut | sul f ony [ ohex b-

g tetraﬂy
11-68¢mhbRy-1174- ([ng B8 H) nefthiyn, 43)52.42 épz,albﬁ{b@é%m 1 H), 2.62 (m,

2. 2 2 I
et e R T m%sz@i??%%m
- 1264, 17 - B6@EnH)H), B, @g(m@ D34 l—bcm 3H)7827 (m, 88), (60 (B, |

> 60 G 00 6T gt Ay Ty Py e -

3. 89.6( (M3H),4.800(7H2XH) 145 2D, 8.¢Gm, D. 3. BCHIS:- mA, 48980 R F

. 05 ol H, 7.04 (m 1 H, 7.20 (m 1 H),
1%. 5%733?‘?‘.“3346%{"%%, 7.54 - 7.61 (m 1 H, 7.88 -
8.09 (m 2 H. LM mz 671.34, Rf 15 1.886 min.
100% purity. ~NNO- 0" i0 ON S-N
8- Cycl ohexyl - N- (di net hyl sul f anoyl ) - t hoxy-1
a-((1,5,7-trimethyl- 20
3, 7-di azabi cycl o[ 3. 3. 1] non\34y]| bonyl)-1,1a, 2, 12b-
t et rahydr ocycl opropal d] i ndol o kﬁié]
[ 2] benzazepi ne- 5- car boxam de. (36 ng, 0.094
nmol ) was added to a stirring sekution of the starting
acid (40 ng, 0.073 142 |

8-Cyclohexyl-1a-((7,9-dibenzyl-3,7,9-triazabicyclo[3.3.1]non-3-

15  yDecarbonyl)-N-(dimethylsulfamoyl)-11-methoxy-1,1a,2,12b-
tetrahydrocyclopropald]indolo[2,1-a][2] benzazepine-5-carboxamide. 1H NMR
(500 MHz, CD30OD): 6 ppm 0.22 (m, 0.25 H), 0.90 (m, 1 H), 1.19 - 1.28 (m, 1.75
H), 1.38 - 1.46 (m, 3 H), 1.76 (m, 3 H), 1.95 (m, 2 H), 2.00 (m, 2 H), 2.07 (m, 2 H),
2.54 (m, 1 H), 2.86 (m, 1 H), 2.99 (m, 9 H), 3.16 (m, 1 H), 3.43 (m, 1 H), 3.47 (m, 3

20 H),3.84-3.91 (m,4H),4.01 -4.09 (m, 2 H),4.75 (m, 1 H), 4.99 (d, J=15.26 Hz, 1
H), 6.94 - 7.02 (m, 1 H), 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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WO 2008/ 112473 PCT/ US2008/ 055893 mmol ) and

1,3,5-trinethyl -3, 7-di azabi cycl o[ 3. 3. 1] nonane (25 ng,
wW@2m81m3ed ) in DVF (0.5 nL) and TEA (0.06 nL, POI/4S2008/055893

nmmol ) and the reaction was stirred at rt for 1h. The

reaction m xture was diluted wwth MeOH (-1 nL),

filtered and purified by preparative HPLC (Xterra

Prep M5 C18 5u 30 x 100 nm Eluent A: 5%5

acetonitrile/water with 10 mM ammpi um acet ate, El uent

B: 95% acetonitrile/water wth nmM anmmoni um

acetate, Flow Rate: 42 nlL/mn, IJip@ear gradient from

15% Eluent B to 100% El uent B ved; 15 mn) to yield

8- cycl ohexyl -

(di met hyl sul farmyl )-11- nebhoxy

7-di azabicyclo[3.3.1 knmn-

yl ) carbonyl)-1, 1a, 2, 12bﬂ”et @

2,1-a] [2]benzazepi n&S5 40 car boxam de (37.5 my, 0.053

rmol 74% yield) as a off-white\solid. The conpound

was isoI ated as a mxture of enantioners. Presents as

al1lm - -

(300 M_Izstt%%lgh&fyl N%ﬁﬂ&ﬁ?lsﬂ[‘am@ﬁ)tﬁpﬁeih%ﬂﬂ 8(% Iﬂé'ﬂ[}‘w& 7,9-

3. 7riazabicpdo | 31%1141951 3-33)c317b041§1) 1331H)2 12@ 84 - 6 95 (m

éU") tenﬁ;hgﬁrocy% r#'%i’g &H))[z 17a]f§ b(eﬂzazeglpme-s %aﬁm:g'gmldje"'h{ NMR

( br (%0 M5 K¥D3AID: aﬁpm’B ZBétnemBO o, 10729 3maAG 70Hn;1.36(-21.45 (m,
7004 % a7 58 33 W?§2kl e%%lfﬁgggo'} oe}t(ﬁih' WIBYZE k-Gl as

OAS 'rgu "Chroirat ogr
Phenaeng 2-54 a7 0l@y 3®ﬂ)82 G BXFDYR00 O USYH), BSI0N e, 2 H), 3. 59 (m,

SPD- V_ UV- e r a ect or Y%

So0hHH e BRLErar e grar ¢ 0048 EfbRoya T Faatret B dos
16 miLHY 998 @n,ariadls.est 7.01 (mlpﬁ%7516| -7ext(mAl H) 08801, yﬁ@ﬁ 1B1),
to O% soI vent A/ 100% sol vent a gradi ent {I

20 404 6Oémhbﬁa Tt8omed O n12rHMLCZfM% %@ééﬂy% 137%%%1 98.7
of &, pirfly. where sol vent A was 5% acetonitrile / 95%
H20O / 10 nM amoni um acetate and sol vent B was 5% H20

/| 95% acetonitrile / 10 mM anmpni um acet at e. MS dat a
was det eperasalpraeqdyse for reductiveplislappmogy herpyrvigl @as pdded

S008/ 1138, PhiH BresBibh) Sidgin ot b ot R RRohEdr4Rker, lone

with 1.0 eq. of 1H-benzo[d][1,2,3]triazole, 2.0 eq. of aqueous formaldehyde and 2.0

1,5 7-trinethyl-3,

orocyclopropa[d]lndolo[

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  effervescence ceased, the vials were recapped and heated at 65°C with shaking in a
dry block for ~90min.. After returning to room temperature the crude products were
purified using a Shimadzu preparative HPLC employing methanol/water/0.1% TFA
buffer where solvent A was 10% MeOH / 90% H20 / 0.1% trifluoroacetic acid and
solvent B was 10% H20 / 90% MeOH / 0.1% trifluoroacetic acid with a

25  Phenomenex-Luna 10u C18 30x100mm column at a gradient of 30-100% B and a
flow rate of 40 mL/min. over 10 minutes with a 8 minute hold. The products were
evaporated to dryness overnight in a Savant Speedvac yielding methylpiperidines as

yellow amorphous solids (63% average yield).
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8- Cycl ohexyl - 11- net hoxy- N- (net hyl sul fonyl )-1
a-((1,5 7-trinmethyl-3,7 diazabicyclo [3.3.1 ]
woemes3124r3 car bonyl )-1, 1 a, 2, 12b- PCT/US2008/055893
t et rahydr ocycl opropal d] i ndol o[ 2, 1-a] [ 2]
benzazepi ne- 5- car boxam de. HATU (38 ng, 0.10 mol)
was added to a stirring solution of the starting acid
(40 ng, 0.077 5 mmol) and
1,3,5-trinethyl -3, 7-di azabi cycl o[ 3. 3. 1]qunane (26 no,
0.15 mml) in DV (0.5 nL) and TEA /@706 nL, 0.4
mol ) and the reaction was stirred 2 t for 3h. The
reaction mxture was diluted w t Py (-1 ),
filtered and purified by preparat ye HPLC (Xterra
Prep M5 C18 5u 30 x 10Q /) EI uent A 5%
acetonitril e/ wat erHsatm:lx:S ivieaton)/ e acet ate, El uent
B: 95% acetonitril e/ er ammoni um
acetate, Flow Rate: 42 niL/m n, I N\near gr adi ent from

15% Eluent B to 100% El uent B @ 15 mn) to yield
8-cycl ohexyl-ll-rrethoxy-N— (meth quonyI)- 1
a-((1,5,7-trimethyl -3, 7-di azabicyclo [3.3.1 ]non-3

- yI )carhb e _
a2 1%%@‘{)})&0 in (r)lg Zylc?]éﬂPenzafe&)]ullenSdo:i\rbf)xamlde CZ’ch heyéyl
az epilnéflsbﬁarﬁuﬂa&ml Hanetlxy A a-[(fgmethyb88-diamabicy dg2.2]oct-2-

2 et iR Be Rl SRR DS BRI po

ppnnOs@& 0.2(BHY,9.98m1.124H) 3 H)3L. #0- (.35 (n3H)R0 EB), #.85 - 149 1R, 7 H),

é%{i') 173 ﬁ%; 2 ﬁg 197?")1 85 (flzé(l—% Fgffzi&n}%% %ggggﬁﬁ,](m, 1 H),
1H) 2.56 (491 H), .85 A9m(mlBH), 79B0317 ?mngi m27 My, (m7119)2 345 -
8.08 m MS retention tine m n; 671

|v|+3)6 éﬁ%@a@ Wetd (e 60 ofetf o%%%ﬁ.%a% ﬂé‘)i@&sH) 4.16 -

1bl qyisg (ﬁhIHET& Qgrmhnﬁm);mm 7/\4)4@1181}2)07 18(m 1H) 7.26 -7.31
Phenonmenex

SPDMLAAR). (N7 v7561d@t éélt) o7r i -a7t 91a(HdétP8c¥ 83 &M émal lefﬁzgtLﬁ?/Mﬁi
ZZOHM 6788, RF yggpﬁmccygw%gglr@ enpl oyed a flow rate of
5 mL/mn, a gradient of 100% sol vent A/ 0% sol vent B
to 0% soI vent A/ 100% solvent B, a grad| ent tinme of
4 nmin, aholdtime of 1 nin, and an a’ysis tinme of 5
m n where solvent A was 5% acet oni t(% / 95% H20 / 10
mMV ammoni um acet ate 25 and sol veflty’Bas 5% H20 / 95%
acetonitrile / 10 rrM@m‘r%mo e. M5 data was
determned using a M Q{ras Pl af mfor LCin

el ectrospray node. O O A\ { WO 2008/ 112473
PCT/ US2008/ 055893 (1 “on,

aR, 12bS) - 5- (tert-but oxycar bonyl) cycl ohexyl - 11- net ho

lg 2] benzazepi ne-1 a(2H) - carboxyl i c aci d.
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-
yl)carbonyl]-N-[(2-methylpropyl)sulfonyl]-. IH NMR (500 MHz, CD30OD): & ppm
0.13 (m, 0.20 H), 1.14 (d, J=6.71 Hz, 6 H), 1.24 - 1.32 (m, 1.80 H), 1.39 - 1.49 (m, 4

20  H), 1.50 (m, 1 H), 1.80 (m, 3 H), 1.93 —2.08 (m, 5 H), 2.31 (m, 2 H), 2.52 (m, 1 H),
2.88 (m, 2 H), 2.97 (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), 4.32 (m, 1 H), 5.05 (m, 1 H), 7.01 (m,1 H),
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Sodi um hydroxi de (ag. 1M 31 nL) was added to a cool ed
solution (0OC, ice bath) containing 5-tert-butyl

WO 2008t1R43 ( 1aR, 12b5) - 8- cycl ohexyl -1 1- met hoxy- 1PARBSH08/055893
di hydr ocycl opropal d] i ndol o[ 2, 1-a] [ 2] benzazepi ne- 1a, 5(2
H) - di car boxyl ate (4.0 g, 7.76 mmol), THE (35 nlL), and
nmet hanol (35 nlL). After 20 mn, the solution was
renoved fromthe cooling bath and maintai ned at

t t The 0 d

soarn o T ebp ek malirens gt Ealihd R 040 Bef o
4 bymsl BWLCAE] hi/pmMS RNLBICE m(ra®8,5 %3 pitity, The m xture
was i medi at el y extracted with ethyl 10 acetate (2 x
30 nmL). The conbined organic portions were washed wth
brine, (20 L), dried (magnesiums te), filtered
and concentrated to afford a white I4d which was
used without further purificatiofyfn the next step.
LCMS: retention time: 3,162 nin X(C data was recorded
on a Shimadzu LC 10AS h¥qul d chrfondt ogr aph  equi pped
with a Phenonenex-L ReTh {§9n= col um using a
SPD-1 QAV 15 WV-Vis ect or & 4 4ct an, wave | ength
of 220nM The el ution condition enpl oyed a flow rate
of 4 mb/mn, a gradient of 100%sqgl vent A/ 0% sol vent
Bto 0%solvent A/ 100% solvent B, a gradient tine
f 4 mMin_ahold time of 1 mn, and _an analysis tine
of 5 mi nCyglenrapkigingelqi2. Ixaljdlensagepireciuearbosamido§-gycinyexyl-

W&éﬂ@lﬁﬁﬁhﬁ‘}@ IQQQZBthYﬁWdrﬁlthyH%Q(é mearf-2,5-

mvl anmoni um 20 acet at e. data was
det diamhiextlaiz23lpct2yDerrbendt. P aMB (Wpﬂ\éﬂz IGD3IQP): 8 ppm 0.13

e' SEhT RPN 1t7y'1‘|%%§-(m[‘§ ), 202 M) (rn, BN 01 682 Nys D, 3hL 1.76 -
1() | aR83 20S) HB- 199! B Hbty19-Ha2 6@ (15 i a2 46i(my 2 Ho[ 2832, 292001, 2

LB A 0 ) 36248 3 H AR A0 P £ L0
[ d] 1004 o] 4.3 (ma ]2 H 2P b@ B AZEPI7r00-(by; tﬂr)bbwwnaﬂ él), TBTU7.32

69 .15 | dd I n e tion_t.0

Cool B bl e o Toe: W cePbatrg e ety s odsPirre1 g7
(1 aRidl 299) s65ufityer t -
gutoxycarbonyl)-S-cyclohexyI-I1-nethoxy-1,12b-dihydroc
1 cl opropa[d]indolo [2, 1-

a] [ 2] benzazepi ne- | a( 2H) - car boxyl i ¢ quﬁfﬁﬁo my, 1.79

mmol ), D EA (1.88 ni, 145

(0]

FOoO
N
/ O

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 yl)carbonyl]-N-[(2,2,2-trifluoroethyl)sulfonyl]-. IH NMR (500 MHz, CD30OD): §
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 -2.30 (m, 4 H), 2.69 (m, 1 H), 2.84 - 2.93 (m, 2 H), 2.94 - 3.03 (m, 2 H), 3.14 -
3.21 (m, 2 H), 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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WO 2008/ 112473 PCT/ US2008/ 055893 10. 77 mmol ),
2, 5-di azabi cycl o[ 2. 2. 2] octane (1:1) dihydrochloride

w@ 88133 2.69 mmol ), (H Newran, J. Het. Cheeia/US2098/055893
(1974); P.E. Thonpson, J. B. Zeigler, J. W MCall, J.
Med. Chem, 17, 481 (1974)), and dichl oronet hane (36
m.). The solution was maintained for 1.5 h and
diluted with additional dichloronethane (20 nL). The 5

sol uti wa d wth t ( 2 was

o t e D (87 R+ B e 1B, Rt i B pas LR TS 6.5-
fil V.gv @aﬁm rZc:lcsnC7ezmt(hng;ul eg, 1.3 (aﬁ,.flqa)mm whid4em, 1 alq,szso- 7.96
resi due ich was triturated with n-pentan X,

mL) (ol B riotd ™y LR b ﬁﬂZF f%ﬁ#é#‘%da@ Juiad 95@% Ry
further purification in the next step. LCMS: retention
time 3.841 mn LC data was recorded on_a Shi madzu
LC-10AS Iiquid chromat ograph equip wEth a 10
Phenonenex-Luna | Qu C18 4. 6x50mm ca| using a

SPD- 10AV WV-Vis detector at a d ctor wave | ength of

220nM  The el ution condiotioons empldyed a flow rate of
4 nmi/mn, a gradient 6{\3//1% solfent A/ 0% sol vent B

to 0% solvent A/ 100% “80lYent & rgdi ent tinme of

4 min, ahold tinmeraf’1 mi n\ and/an\afialysis tine of 5

m n where sol vent A‘Was 5% CH3 95% H2O / 10 nM

ammoni um acetate and 15 sol vent Was 5% H20 / 95%

CH3CN / 10 mM ammoni um acet ate. ‘™8 data was

determ ned using a Mcromass Platformfor LCin

el ectr OSgyﬂyﬁrﬂpﬁl@indolﬂfzzl-aﬁﬂﬁéﬂ\ﬁaltt)pine-i\lcﬁbﬁxalﬁ)db] 8-tycloDexyl-
20 rt-hut . .

(L kT2 iy dromphony - e ol 2Siabis g2 se-2-

di agp&ireyHIPEN @, 723-Rliflesrbpropy)dRhPRNYINMR [ $00MEZ2ED30D): §
t et rahydr ocycl og:)opa d] i ndo (ﬂ 2,1- aL%Z%m

1§ enpam 8gi2ne. 62¢ . | la3e(m, A H)s Lidpehd? on ¥ ail A8 g, 2 H),
ter ut 1 - §- har (

i nv Sy o (o 3RS 1Y SO P A1 T, 334 g 1
a, 2302mp%H), 3.88 (m, 5 H), 4.02 (m, 1 H), 4.28 (m, 1 H), 5.04 (m, 1 H), 7.00 - 7.07

t et cl,opr.op 14 Hd b epiNe-5-
ar by Ak Y SO PO Bl e 3Bl L) QERERRPUDT R 00
wat én,2 4P LaYVS581z mdpl0) Rf 1898 mal. | 98di ‘pnoty. car bon (323

, 0.303 mmol Pd), and ethanol (76 nlL) was stirred
under a hydrogen gas balloon for 26 his. The mixture
was filtered through celite and th Iltrate
concentrated to dryness. The resul solid was
triturated with n-pentane (2 x 2

aN Wa

Cycloprop|d]indolo[2,1-a][2]benzazepine-5-carboxamide, 8-cyclohexyl-
N-(cyclohexylsulfonyl)-1,1a,2,12b-tetrahydro-11-methoxy-1a-[(5-methyl-2,5-
20  diazabicyclo[2.2.2]oct-2-yl)carbonyl]-. IH NMR (500 MHz, CD30OD): 8 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 H),
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 H), 3.37
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146 WD 2008/ 112473 PCT/ US2008/ 055893 and used w t hout

further purification. LCVS: retention tinme 4.123 mn
wadodata’mas recorded on a Shimadzu LG 10AS | PQUiUs2008/055893

chr omat ogr aph equi pped with a Phenonenex-Luna | Qu C18

4. 6x50mm col um using a SPD-10AV W-Vis detector at a

detector wave |length of 220nM The el ution conditions

enployed a flowrate of 5 4 nL/mn, a gradient of 100%

SR TG  | AG BE  R Al o E)

m' N7.020d.08 imANH),Y/SI1S- 734, 0fH)57.337ink 1vﬂn)er7 B6S0lcgemt 1 ), 7.88 —

o1 EAITES UL BB BEs P A RETBOR S A Siron um

acetate. M5 data was determ ned using a M cronass
Platformfor LC in electrospray nod ez, 610 10
(MH). giN O HO\ Ow N
(1aR, 12bS) - 8- cycl ohexyl - 11- et haxy (5- et hyl - 2,
di azabi cyclo [2.2.2] oct-2-yl)carbonyl)-1,14a,2,12b 15
tetrahydrocyclopropa[g]bndolo[z 4'€][2]benzazepine 5-c
arboxylic acid. TFA_ (C¥1._&_ni 4 nnDI) was added
to a solution contalnind te @R, 12b5) - 8-
cyclohexyl-ll met hoxy-1 a- ((® , B5- @uazablcyclo[Z
2] oct - 2-yl ) car bonyl)
I,Ia,2,12b-tetrahydrocyc|opropd‘ﬁ} ndol o[ 2, 1-a] [ 2] benz
fizepi ne-5-carboxylate (710 ng, 17164 mmol) and DCM
(11.6 nL). The solution was maintained at rt for 3 h

B e ) R A L e

and (dyblebptyllsuHerydp8-eyclehexpblols2, &lbgctmhwvoatidmbuhoxw-bi-[(&

2GR SE S A SOEARRIE P s

lext B@Qmmm b. 2d|th1 DI OnEt ha ey 638 n@rn@l, 4.30hH), 1.99 (m, 3 H),
combi or gani ortions were vaith brine %20
m.) 17é|r|1éa<1(1n3a8he1 Our%%%étfa)”h%‘é ed BB2amkg263 (m, 3 H),
congeptmat agl 2t af, fp(rnﬂ 461{)}/%5 @W ﬁH} I3ds9\mﬂ ¢ ) e (lyh?»@d{) 4.29
without further purificatio ows separate

di asPerdbePs 4&8&@: 1 Hé:sfi ® (@bﬁéﬂt i %@n altH)r é2efni bH). 7.29 -
tiness %moﬂﬁlpﬂs‘l -ang| (%r 178, M k6o datagyas NiSC et . 321an
a Shi madzu |7 qui'd chr omat ogr aph equi pped wi th
13 Pﬁ@ﬁ@ﬁﬁheb@ﬂ%%m@t}{m C18 4. 6x50mm col um using a
SPD-10AV W-Vis detector at a detector wave | ength of
220nM 147 WD 2008/ 112473 PCT/ US2008/ 055893 The

el ution conditions enpl oyed\ié\f\/l\ow rate of 4 nL/mn, a

gradi ent of 100% sol vent o
N

/
\

O
@

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-
tetrahydrocyclopropald]indolo[2,1-a][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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A/ 0%solvent Bto 0% solvent A/ 100% solvent B, a

gradient tine of 4 mn, a hold tine of 1 mn, and an
W@e@BAtsI433 ti me of 5 mn where solvent A was 5% QHBEN0$/055893

95% H20 / 10 mM anmoni um acetate and sol vent B was 5%

H20 / 95% CH3CN / 10 mM 5 ammoni um acetate. MS data

was determ ned using a Mcromass Platformfor LCin

el ectrospray node.; nfz 554 (M#). OS, HOw qi 01

0 . N .
( 1aRMAES 8 ISR Yrdinepiesdpe Spyiears Gryts 041 "tk
XY - DaK (05 mIedrayl EA2¢06060th B, 28 @00l 2@d khe.réacdn was stirred at rt for

? g: iéhwrg%gg %%gf%ﬂﬁﬁa%wgﬁ %/[ej_)Hél ~1 mL), filtered and purified by
[2] F@pzfatmmms Beteid Prey 818 s suEdl 1(10219& ElBat Al 5084

was added at rt, in one portiaon, to a solution
¢ onﬂ‘%?lqutﬁkj’/"(%{era’ﬂthllw ABURGAYTD Agsk3: ElyentB i hesipnifrile/water

a- ( (oth T8 hmérornut R2ARI EMGI k2 42 nd )AL tikear dradient from 15%
1, 1a, 2, 12b-t et rahydr ocycl 0 d] i ndol o

I b
% )].%gljrePt%]{?ee%éz@Bﬁ’lﬁg ayer Bamiosoyyield Sa:dplgﬁe{xggy[ Mg, 0.542
sul # ona% faﬁ%&rﬁg mQho Glaprg )/Jtr’lfgethyc‘lopf Qﬁi/alblcgclop 3.1]non-3-

and di chl or hane
(6 mlqarbOTiWé 131@l2u1t2b6¢trahm@ocwhqpnma idtiedolalR. 1ra][2leanzazgpine-5-

6“ ! E&rg&aM1({eQ39g%§gbe%hmﬂll %‘(3&8 Il%ri} ﬁl?e [pg ]%eeCO(IE)OHHd

ura di’um bi car
X Zwanisylated/ashmdcmmebﬁenmtl@nerﬁ 20es20s ad g |:1 drikted of rotamers or

FeatrR oy 1 MR b alle? EE O Freethy SrEpacatt o
L ﬁéﬁgﬁi 322@@&}?%@7 (m@lﬁy 6@316@5@@1{; I6®I98 7 1uqmnng7 26 d,J

separdt'és M‘lega%lt(é‘}ééﬁléf 83 @a%h 8é‘sH7a Ierthé‘ G PéH) LC-

150 VB shatsn ©8P3IBtEinGhase Uﬁ@lﬂﬁ e él’d%'ﬂ@ﬁs re@R8dd%n a Shimadzu
conditions at retention times 2.160 min and 2.292 mn

LC &5t WARdIuidechetepdepranh cgsipaedsHitthhBbapomencxdaga 1Pyl &

chr gERERGh RPNmAALHP Q‘SP'DV‘IOEA"V @VF\Vh@ NOEBRHEN 2 4Bl WM e 1&nbh of
4. 6x50mm col uim using a SPD- V UWV-Vis detector at a

det 8&Qndt. thom@ﬁ@dlwr@femzmm flqy gate plift mbnia ohgirdips 96
e”p'lét)bﬁ%’ol AQWO/ fo‘l&‘enpé to“’O‘Ws%lA) A /aloo%rs%ﬁ)/eﬁﬂﬁ gradlé?@t{ﬁle of

sol vent A 0% solvent B to vent
280l ¢ane, aBoletimgeilingn end dnrpsaly$is Amebhd man Woird saliome Aofas 5%

D00k 15553 REYREL Dbl TEublt B AR i YR e
[ 989k lRDoritrild) I9vhisinmomenium acettat M S datd vee detenmiindd vamg a
5% k%%P/ g%ﬁt%?NrLC 1 el{%\/lgarrgmmméjm acetate. M data

“Platformfor LCin
eI ectrospray m)de n12 659 (MH).

N
It
25 _
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-NTNO OONS NNO 5 (1
aR, 12bS) - 8- cycl ohexyl - N- (di nmet hyl sul f anoyl ) - 11- net hoxy
WO 20084(3 net hyl - 2, 5-di azabi cycl o [ 2. 2. 2] PCT/US2008/055893
oct-2-yl)carbonyl)-1,1 a, 2,12b-
t et rahydr ocycl opropal d] i ndol o[ 2, 1- a]
[ 2] benzazepi ne-5-carboxam de. The title 10 conpound
was prepared from

(laR, 12b$) - 8-cyc et | a- (5
2, 5-di az b.yg'ﬁﬁ‘%/"éfl?{} ‘21"?5&‘{ ﬂ?e‘g?‘?%‘é‘}“@fl%r?&r(fﬁi ty‘Tethy” 7-
a, Zdibﬁﬂalcycloﬁ |3 1]n0n-3-yl()jcarbodnyl) -1,1a,2, 12b-[ b
tetra rocyc ropa ol o 2] benzaz ne-5-c
o USRS LSk P anaO G it st T2 BT G biee HATO G
desgigl @@@jmfnﬁil ) was added to a stlrrlng solution of the starting a01d (40 mg, 0.077
%eaR 2bS) %cl ohexyl - E)I sopr op]%/il sul fonyl)-11-

t AgQLan é (5( ittty |7-dazgbigydold st [dgawpeg (26 mgpf- 15 mmol) in
oct pRylo)Lat barvitna d.ok AL, éill%ﬁlo @nd the reactlon was stirred at rt for
t et rahﬁir ocycl opropa[ d] i ndol o 2?52] enzazepi ne- 5-

ar bk ahiceactipp gmixtag yap digted ya W@H infulefiligied ‘H\S‘rﬂuﬂﬁ@fbby
Congfe a6 ()Et@rYa?Pr%ﬁ Mﬁﬁ@ﬁgesmlml%r ERARIA 59,

I ons using a Phenomenex, luna, 10 m cron, 30 x
100agetangttlehwater Wiithi 16 mMeqnan@mels agotade, dileest Brmecwnitdiaatuter

16 %nﬁ‘ﬁb%ﬁw%ﬁﬂrﬂogm ge&@ teztﬁlEgg ‘%%{% 1&?%@%&% %50(

under basi c con I ons a
2 4Eliuenm BrtoLIOO2CE ldeitt 8 ovas1 5rrmno todaeld @reyalolshiy rhldmgthoxy-N-

Ph o &n%ot‘hs lsulf%EYJlg 1 a—lp(gﬁ %%Hlyg E g (ﬁrarﬁagl Q%% t1 no%—3 —%l)carbonyl)—
DN o s s g
+-nkrd ARk ZhPSEOGH = rodseLEl R R RmdoS s Bl

150 Ql%tﬁl@lov@l{amﬁmérs 1&@&Mlzs@b(mnz BD@) @ ppet @01 - 3.1 5780, 0UH),
a hold ti and an analysis tine of 5

25 ?’n49 (whH)- 8- ‘@ol“v]ér(ﬁla N{M&éw@l}@d& 75-G508. BHO 68510 I,
amT!PHb Wioacebahe 1ane. 24S©|3\3?H1t 11@) was _ 5% 01111) 9300 @d@@h‘

MMV ammoni um acet at e. data was t erm ned

u5| ﬂﬂé) a- M- é?r(BrfﬁlséHPI Ia(Hngrliﬁeflmn tinge: |2rﬂ3e1lléclﬁ1{‘2c§§|ér(1¥[§ﬂ -). LC data
Mit@u 4% Q& dch2343ph d with
2683%7 0558 Conpoun %p%‘gscrrler%‘ ég Ir)w e(weppe with a

2@ ol Pkmomgnembm@d Qu €43 hexnamadlyme dsibg a $EPnIPAMEV-Vis detector

f ol | owi . | vsi ndi L : :

ROk Sl SRglTE S0 R AR p SRACS BB ed AR Rie of

10: 9nlrminh agodienadfd0)%(sBlve@0k A@5 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 electrospray mode.
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met hanol -water; Buffer: 0.1% TFA; G adi ent Range:

0-100% B; G adient Tine: 2 5 mn; Flow Rate: 4 nL/m n;
WOR@BALEI433 Ti ne: 3 min; Detection: Detector 1. ROI/HS2082@55893

nm Detector 2: M5 (ESI+). "NNO OOS/N+/ O 10

(+/-)-8-cycl ohexyl -N-(tert-butylsul fonyl)-1, 1a, 2, 12b-t

etrahydro-|1- nethoxy-I|a-(3-nethyl-3, 6-diazabi cyclo

[3.1.1] heptane-6-carbonyl) cycloprop

d] i ndol - Th
e tues (B TP D it s BTl i 12
bei gﬂlygﬂigydolbﬂbpﬂm]iﬁdaiﬁﬁ Eﬁ]“l]bél&hiﬁplﬂé@d{?)-iﬁﬁbw laGid.
time; mn uc

obs &pdiug hydrogids baa. B, ilsmﬁhfvé%adé%&?earqopﬁ@sqlbteogu;@ 1s igsypath)
1H %&w&lﬁlﬁgg t%u%ﬂéml\b%) @C%@me;yloﬁ metﬁmﬁﬁ (1B

Sz 991hy@rocxplﬂ$>r®3 dﬂqzdole)a laeniazemlge 12,5@)- d@a@nxylats (4 e,
m Y/

T

H) , removad (rdm tile=@oB® bith antl rhjintained @ ambin8Emp¢nafurel foHyh. The

g i{ohétldn was ﬁfé%%%?d%%@dfe tfg’c}%gejg % @Illﬁeih‘cewu%t 1]56%"4 by slow

(+/ ac)d-lt&iormf aNahex ydq:, ISBﬁlZ) Zhdinfixtuerastifyksivlefyarythotedwith ethyl

ﬁetz ﬁ%l%}be 26{( 2{03;11{\./‘%& ﬁ?fo@ol%ed&r%afmow &ef%wafheﬁ with brine, (20
heptanard casdaenih kulfhe \CHledr&pndR ol @hirdienloaf@sdle wlite solid
[ 2] benzazepi ne- 5- car boxam de. The product was

pur MucBavapysedrahomprithe ﬁﬂﬂﬁ%%tﬂé@e DRXE 3feih &L GES: Seipptign;time:

nmong 145-Ais ald d@ WM reb&lidon a IR ¥R L@WSI-%&J alromato raph
PCT/ US2008/ 055893 Retention tine: 837 m n; %

( MHe9UIPPFA &V ifhedtgramangas Lars Kinkeld 4@ @@arnsqolw usmg a SPD-10AV
15 nt @r\f VQQNEE‘JO} ﬁgt cfe%Et%F'"%v% lg%/_gﬂ’]-gf j(EMﬁ\/[( Afl(i—)ibg eMin condltlzonsi 1

( m er]_lploy-gd a @ovgglteP 0pf24 rgIz/n(nm ajgepdient gﬁlO@‘VQ@@\mﬂQM 0%.splyent B to
m gﬁ;ﬁbg@% g?%y(@égso?v (ﬁ;@} 3&’_%%&61% St 19 min, a hold time of 1 min, and
an analysis time of 5 min where solvent A was 5% CH3CN /95% H,O / 10 mM
ammonium acetate and solvent B was 5% H,0 / 95% CH3;CN / 10 mM ammonium
20  acetate. MS data was determined using a Micromass Platform for LC in electrospray

mode. m/z 502(MH").

Tert-butyl (1aR,12bS)-8-cyclohexyl-1a-(2,5-diazabicyclo[2.2.2]oct-2-

25  ylecarbonyl)-11-methoxy-1,1a,2,12b-tetrahydrocyclopropald]indole[2,1-
a][2]benzazepine-5-carboxylate. TBTU (691 mg, 2.15 mmol) was added in one
portion to a cooled solution (0°C, ice bath) containing (1aR,12bS)-5-(tert-
butoxycarbonyl)-8-cyclohexyl-11-methoxy-1,12b-dihydrocyclopropa[d]indolo[2,1-
a][2]benzazepine-1a(2H)-carboxylic acid(900 mg, 1.79 mmol), DIEA (1.88 mL,
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56.48 (m1H),6.89-7.06(m 1H), 7. 04-7. 19

(mJ=2.77Hz,1H),7.18-7.34(m1 H), 7.60 - 7.77 (m
wQ2088R4¢, 1 H), 7.84 - 7.98 (m J=8.56 Hz, I1PEH/USBNHI55893

- 812 (m 1 H. "NNO OOUNI \ N O / [/ Ow

10 (+/-)-8-cycl ohexyl -N-(3-fluoropropyl sulfonyl)-1,1

a, 2, 12b-tetrahydro-11-

nmet hoxy- 1 a- ( 3- net hyl - 3, 6-di azabi cyclo [3.1.1]

hep - 6-carhonyl). c 0 j.ndolo[2 1-a

(o AT af he it p e ting e GG rofElass me. 2.6
pur hfnicfepl (}b)l\lldﬂsfrﬁm HRL @iagh. amh am&;d» BSTIRnipedQe. B Aeigler] IW.
nDno salt for ntion time: 1,811 .

i b 38s0 (ﬁt\hqw) 1‘@@@7&3 dBremling lf b afe ution
as lwai fhmEORY %rt 1i maﬂﬁlﬁfearvﬁthwdﬂlbhdﬂmh(oﬂ&ﬁ)etﬁdﬂé (20 mL). The
CHLOROFORM D)

@ o FqIHoppyas iva@@dwégmrdw 29 ngf@. washqd yih brjner] 5 o)y gried g
(rg%g]a@smm 2ulfhfe)! (f‘?ﬁered%nh'):onc%nt(@ﬁed’ to %If_t;)grli a(\ﬂﬂltestab%n reé?idlgeavhlch

3 Hyvas qlng@ted witl 43)6{111&}116 %40 ml) te@fforda wlgtesajid whidh wagusg

. WYtﬁOL(t Myt wnﬁcémgﬁn Theﬁre??ste%‘.'rLC%. i]etéﬂ)clon £m8 £ 821 MmiPfC data

(m J=8.56, 2.52 Hz, 1 H, 7.04 - 7.19 (m J=2.27 Hz,

1 Hyas iecdrged ori7a Smgdpu [IC-H)AS HquBd chromatpgraphequipp8d g/ith iz,

1% ’]__%he(nrzhmgg x'—_{)ﬂzlaﬁ'éhbg& 4%}?%&5{% C&]ﬁﬂﬁ I%S]FE Rlsg’gﬂﬁA/V ?V%é detector

25 it5delro? 08 kit $8220aV]. US2@081008&8I&Rns employed a flow rate of

t( :-/aﬁ))llncﬁml%i gralalee)rg‘y of 1%& %81%&%% M 6"; lé%ltfgnctl )E‘)l tz) b% slo?v’er%t’ A‘ ; Pﬁdof
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,0 / 10 mM ammonium acetate and

15  solvent B was 5% H,0 / 95% CH3CN / 10 mM ammonium acetate. MS data was
determined using a Micromass Platform for LC in electrospray mode., m/z

596(MH).

20 Tert-butyl (1aR,12bS)-8-cyclohexyl-11-methoxy-1a-((5-methyl-2,5-
diazabicyclo[2.2.2]oct-2-yI)carbonyl)-1,1a,2,12b-
tetrahydrocyclopropald]indoloe|2,1-a][2]benzazepine-5-carboxylate. A
suspension containing tert-butyl (1aR,12bS)-8-cyclohexyl-1a-(2,5-
diazabicyclo[2.2.2]oct-2-ylcarbonyl)-11-methoxy-1,1a,2,12b-

25  tetrahydrocyclopropa[d]indolo[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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met hoxy-1 a- (3- net hyl - 3, 6-di azabi cyclo [ 3. 1. 1]
hept ane- 6- carbonyl ) cycl oprop [d]indol o] 2, 1-a]

WO 2joBaaay epi ne- 5- car boxam de. The product wasPCT/US2008/055893
purified by prep HPLC and isolated as a beige solid in
nmono TFA salt form LC/Ms: 5 Retention tinme: 1.935
mn; me 673 (MH). The product was observed to exi st
as inter-converting rotaners by 1H NVR (500 MHz,

RIS e 1 B 5Py

3. 3iecorddd dila SRimadzuH)C-18A8Oquid ShBmatotap® eddipped wiB a-

g ggquﬁronlﬂzblexgbugrgﬁ9€ éé% ﬁ]%igb]ﬁ’lrg Tcn@lﬂr_]fn? ll_lbglég E'Sglj)'— 10AV UV-Vis detector

( mSQEaideie@de whtd lergtl 6f 52031% glgé eﬂt@iofj"):ognd?uoﬁ@ em 18ye7d2a fidW rate of

, 4 gﬂ@q_nn a graé@nt ((frh()O"_/P spbven 1y (an/o@lV@tétﬁ O%; slqlvlent[\é_/l_gOO%
(+/ 3d1v&n BY# bahexdtmdbrlGyia! @]Rﬁ@ﬁﬁ’lE %F’i Bﬁ&méha arllanl@s@ GIRRE S
et rahydro-11- net hoxy-| a- (3- et - di azabi'cycl o

[3. @H!I_]Vh‘ﬂéml’é‘ﬂ’éA()W@ér b@Hﬂ / 9@9(Hzé¢rlg[§nM ammonium acetate and

[ ] is1lapk Bl S0, d 2{15’%@@@1@9'16‘ i aﬁﬂmaﬁlamftql% M &ita was
product was pur| ied by prep C and ated as a

bei deersohdddising afvbiapnBFA lethbrm ﬂooL(chm ¢l@rtigEpray Redemnt'z oY)

6'”@\/{ gt 895 min; me 671 (M+). The product was

obs ve)d to exist as 20 inter-converting rotamers by

1H NMR (500 MHz, CHLOROF %

H, 1.17 - 1.60 (m 5H) @
2.82 (m 10 H), 2.77 -
3 H, 3.82- 398(m3*l’4),
(m 2 H, 4.50 - 4.90 (m 7
6.90 - 705 (m 1 H), 7.04 - '
7.18(m1H),7.17-7.37(m 1H), 7. 39-/7. 69
(m1lH),7.72-7.96(m 1H),8.05- 25 8.32 (m 1 H.ppm 152

WD 2008/ 112473 PCT/ US2008/ 055893 "N NO OO S, NN
~CH (1aR,12bS)-8-cyclohexyl-11-methoxy-1a-((5-methyl-2,5-

diazabicyclo[2.2.2]oct-2-yI)carbonyl)-1,1a,2,12b-

;ﬂ_n

® ppm0.32 - 0.96 (m 1
A2.33 (m 8 H), 2.38 -
5 H, 3.32 - 3.75 (m
m 1H), 4. 25- 4. 45

78°M¢ 5,58 (m 1 H),

15  tetrahydrocyclopropald]indolo|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-
cyclohexyl-11-methoxy-1a-((5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl)-
1,1a,2,12b-tetrahydrocyclopropa[d]indolo[2,1-a][2]benzazepine-5-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
aqueous, 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), dried (magnesium sulfate), filtered

25  and concentrated to afford a yellow solid which was used without further
purification. LC/MS shows separate diastereomers 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 length of 220nM.
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Owve (+/-)-8-cyclohexyl-N(cyclobutylsulfonyl)-1,1
a, 2, 12b-tetrahydro-11-

WOoreiokox#73 a- ( 3- met hyl - 3, 6- di azabi cycl o [ 3. 1. 1] PCT/US2008/055893
hept ane- 6- car bonyl ) 5 cycl oprop [d]indol o[ 2, 1-a]
[ 2] benzazepi ne- 5- car boxam de. The product was
purified by prep HPLC and isolated as a beige solid in
nDno TFA salt form LCYNB Retention time: 1.850 mn;

i nt EES Btg%ci,o%\fhﬂanseegﬁ)i étﬂﬁy\l\ﬂs‘[ﬁo %J}(/@%@g o 1ent otf 186% solvent

mLme@Z ]%60 @%@b%@r@% F IOﬂ)‘V(ﬁsBls\(eﬁﬂsB & grﬁdlenltlﬂlé of 4 ﬂmi,a hold
gmf::# 1 Zmy)and an %n@?ysm %mgyS)'ED(S Fpn gJJflp_Be S0 églgs\ way ZgH(gﬁ{\I / 95%

J =58, 1 16tM bhindnidfr Aet4@ oY soldelﬂ) B4vad 39AH,02/ 95% CH3CN /10 mM

gmlH) 5.33-5.63 1H),6.87-7,05 (m 1H), 7. 05- 9(m
a@mop&lm afetp.}): cj_aga wawdege@mw us_Eng_s 1c701ggss Pla:yfogg f((rr{c‘C in

1 Hyjecifosfrhy modle 98/A9% (u)., 8.04 - 8.36 (m 1 H. "N
N(F)Qecooo&ﬁ O%'a’i\ll@Nmoﬁ1HL5kB
(+/-)-8-cycl ohexyl -N- (i sobutylsulfonyl)-1,1

a, 2,12b-tetrahydro-1 |- o

met hoxy- | a- ( 3- met hyl - 3, 6-&@ ieycl o [3. 1. 1]

hept ane- 6- car bonyl ) el 8 i ndol of 2, 1- a]

sroduct was 20
S-ofe bei ge solid in

[ 2] benzazepi ne-5-car b
purified by prep HPLC aﬂa g
nmono TFA salt form LC/ MS: Retﬁ- ion time: 1.935 mn;
me 659 (MH). The product was gerved to exist as
inter-converting rotaners by 1H NVR (500 MHz,
CHLOROFORM D) 6 ppm 0.29 - 0.93 (m J=272.84 Hz,

@ 07 - géﬁg&@%)-% nfclo;&rﬂjlqﬁl glg'?g‘%pyl%lg%yl() ]lljrlget{lﬁx]y 1%6%%”1
3. Zﬁle(hml-zgﬁ-c}ll)zabikyelglm Bot-ygarBordH- K1 3,2,82181 - 3. 96
Tn5 ée%:a’l_%[(.i@y%ﬁﬁ)r_ogérdilég&%%ﬂ?g?ﬁa%sygﬁe-écﬁ%oémid& E’TQCI (208
PCThidSP08BMMDH 88 addd)l at B, i8 bne pdti&D td a3 cliton GoBTining05
08 R T R oSS B A7 e
" N)carbonyl)-1,1a,2,12b-tetrahydrocyclopropa[d]indolo[2,1-a][2]benzazepine-5-
carboxylic acid (300 mg, 0.542 mmol), DMAP (50 mg, 0.406 mmol), 2-isopropyl
sulfonamide (100 mg, 0.813 mmol), and dichloromethane (6 mL). The solution was
maintained at rt for 24 h, diluted with additional dichloromethane (20 mL), washed
with aqueous, saturated sodium bicarbonate (2 x 20 mL), washed with water (20
20  mL), dried (magnesium sulfate), filtered and concentrated. The resultant 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
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 220nM. The elution conditions employed a flow rate of 4 mL/min, a
gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent B, a

gradient time of 4 min, a hold time of 1 min, and an analysis time of 5 min where
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NO OOu S 1I'NNOHOw 5

(+/-)-8-cycl ohexyl -N-(ethyl sul fonyl)-1, 1a, 2, 12b-tetrah
W@ 2084 12473ret hoxy - PCT/US2008/055893

| a- (3- et hyl - 3, 6- di azabi cycl o[ 3. 1. 1] hept ane- 6- car bony!

) cycloprop[d]indol o[ 2, 1- a]

[ 2] benzazepi ne- 5- car boxam de. The product was purified

by prep HPLC and isolated as a beige solid in nono

o R oy SRS TR E0 8l Rt 5oy sftent B was

I Nt 8% 1COWIBSKE CAELN 01 @AART smByniuhHcMMER (AR taMAK, determined using

1. 08NHCrghgy Torl Ty € B mmol 26 O 12 5 -
3.21 (m 4 H, 3.21 - 3.76 (m 10 H, 3.81 - 3.95
(m3H),3.92-4.26(m 1H), 4.28-4.50 (m 1H), 4.51-5.01(m
J=126.15 Hz, 1 H), 5.23 - 5 R 1 H, 6.90 - 7.02
(m 1 H), 7.05 - 7.18\(m J=52>Z5 Hz, 1 H, 7.19 -
7.35 (m 1 H), 7.57 - 57 P 1 H, 1H, 7.80 -
7.99 (m J=7.81, 7.81°%H#A ) R - 8.22 (m 1 H.
"NNO OOn OOw 20
(+/-)-8-cycl ohexyl - N- (nor phol i o@ fonyl)-1,1a, 2, 12b-t
&trahydro- 11- net hoxy-1 a- ( 3- et hyt’- 3, 6- di azabi cycl o
[3.1.1] heptane-6-carbonyl) cycloprop

[d]indol o] 2,1-a] [2] benzazepi ne-5-carboxam de. The

product WaB-12pHr-ryciahesyl-N{dimetipiselfamgyh-d bimathexysla-(45-

bei ) bisdy;l - L 1op-Retention
S P Qg b G g

time: I1.847 mn; (N '
obs tatxadigidragy depropalgddindelo 2pt-diZ| baoepiterycarboxanide Thy title

H 4 H ?7 . =
1 |3 P4 Y5 -
11 98, M T EREERTADL BB, iy O e
2. 78,5(digzalicyd)q[2.2.288-2-y DB bMWRNRZ0DSY, 1212473
PC‘I’{G%}Q osclyglggr%(p)g[d]indolo[z 1-a][2]benzazepine-5-carboxylic acid under similar
conditions to those described for (1aR,12bS)-8-cyclohexyl-N-(isopropylsulfonyl)-11-
methoxy-1a-((5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl)-1,1a,2,12b-

15  tetrahydrocyclopropa[d]indolo[2,1-a][2]benzazepine-5-carboxamide. The resultant
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 diastereomers, each as a white solid. LC/MS shows separate
diasterecomers 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
Phenomenex-Luna 10u C18 4.6x50mm column using a SPD-10AV UV-Vis detector
at a detector wave length of 220nM. The elution conditions employed a flow rate of
4 mL/min, a gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100%
solvent B, a gradient time of 4 min, a hold time of 1 min, and an analysis time of 5

25  min where solvent A was 5% CH3CN / 95% H,O / 10 mM ammonium acetate and
solvent B was 5% H>O / 95% CH3CN / 10 mM ammonium acetate. MS data was
determined using a Micromass Platform for LC in electrospray mode.; m/z 660

(MH").
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3.27 (m 3 H, 3.36 - 3.70(m 5H, 3.69 - 3.84 (m
J=4.28 Hz, 3 H), 3.84 - 3.93 (m 3 H), 3.93 - 4.17

W@ q08A1Hy3 4.25 - 4.49 (m 1 H), 4.50 - 4.93 (PGT/US2008/055893
J=112.56 Hz, 1 H), 5.26 - 5.54 (m 1 H), 6.90 - 7.05
(m J=8.44, 2.64 Hz, 1 H), 7.05 - 7.19 (m J=2.52
Hz, 1H), 7. 17-7. 34(m 1H) 7 50-7.65(m 1H),7.79-7.95(m 1H)
,8.02-8.15 5 (m 1 H. "N ?NO OOS~N+/O’TEO-|

E:{ é% ; gh@%‘%l Ohgxc#é?rf]?g&)}l Ti} 0§V%Jrlgfporo Wolidresivdre aha%jfzec?l by using the
I a- f@bwmgrw fHsﬁnéﬂhoalzAbalgsmm{dﬁiohsﬂ@dmﬁﬁ:mrﬁmmmI

cI op p[d]in ,1- a
[2] @5. ﬁ%msg P{?@%lﬁliwa% (AYHE 98 mysdiee-Wate Fir Y41 %d
by ﬁfeﬁl@nmza@éra@ﬂfer*@%@%d%w%t Reigde0-$60% B; GRadiEaRPime: 2
TFA salt form LC/ MS: Retention tine: 1.888 nin;

m e
B45MINEHOW Ratret mEGpincAnafiss mse} Py Detsoliy: Hetegter 1: UV at220
I Nt g BORMEY 1: NG E@Lﬁmrs by 1H NWR (400 MHz,
CHLOROFORMI D) 6 ppm 0.27 - 0.88 (m 1 H), 0.97 - 1.15
15 (m J=7.64, 7.64, 7.64 Hz, 3 H), 1.14 - 1.62 (m 4
H, 1.69 - 2.23 (m 8 H), 2. 3.22
(m 5H), 3.22-3.79(m 10H), 3. 81- % 3H), 3. 94-4. 25(m 1H
), 4.26-4.51 o o
(m1H), 4.53-4.97(m 1H,.&
,7.06-7.18 (m J=2.77 &,
7.51 - 7.71 (m J=8.31 Hz, T°H) 7.
8.05 - 8.22 (m 1 H. 20 "NN OYL NN OHOw
(+/-)-8-cycl ohexyl N-(isopropyl [fonyl)-1,1
a, 2, 12b- tetrahy
1%et hoxy- &) @?%‘@llwl-Né“B’t-ané{iS&HPWH%a’?ézh tefyahydro-11-
hephﬁ;ﬂﬁ& 18RRI, @éia%é&@mpp 1m@$4aﬁa@lc9£€on$r)a]

enzaz I ne-5-car boxam %I‘O uct
pur mqlwomﬁhpd@plzummbmazewea%ear axmide, g roslyptivgssi n

ur?ffeﬁ %Iregn Irfﬂgﬂ‘@}lndhglg@i as a]&%e\églaqgl%érl%%?s’%ﬂt form. LC/MS:
USZOO 893

Retention time: 1.867 min; m/e 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, J=3.53 Hz, 2 H),
3.17 (s, 1 H), 3.24 - 3.77 (m, 6 H), 3.87 - 3.98 (m, 3 H), 4.07 (s, 1 H), 4.38 (s, 1 H),
5.44 (s, 1 H), 6.98 (dd, J=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).

\mo
<

o

(+/-)-8-cyclohexyl-N-(2,2-difluoroethylsulfonyl)-1,1a,2,12b-tetrahydro-11-

H), 6. 89-7. 05(m 1H)

733 (m 1 H,
9-°7.95 (m 1 H),

20

methoxy-1a-(3-methyl-3,6-diazabicyclo[3.1.1]heptane-6-carbonyl)
25  cycloprop|d]indolo[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:
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Retention tinme: 1.871 mn; me 645 (MH#). The product

was observed to exist as inter-converting rotaners by
WQAROOBIVR4(X100 MHz, CHLOROFORM D) 6 ppm 1. 05 - 1rPGIUS2I9P8/@5893

H, 1.69 - 2.08 (m J=79.57 Hz, 4 H), 2.08 - 2.42 (m

9 H, 2.58- 3.25(m O5H), 3.35- 3.75 (m 4 H,

3.82-3.95(m 3 H, 3.95- 418 (m 2 H, 4.26 -

445(m51 ,526-552(m1|—|),6.89-7.03(m

J=8 w1 A7 J=2.27 , A
R?telétion tlnp?e g%?az mln %6?@\411@ Theﬁ)ré@ct W’?S %)ﬁ%rﬁed?é eﬂﬁt as

1 |‘ancer700ﬁ‘ll'ert'l’\rllg7roﬁﬁlers(‘bl?‘l IIWR%OWHZJ-CHLOR@P@@M -8.8%Pm 0.73 -

8 c}éP élﬁe@wﬁ-l}@( i2s'd e py Ha 3 Pordyd ) (my 1 £1), 2.87 - 3.22 (m, 2 H), 3.26 -

a, 23%3*@nﬁ33i15 %hmdf:scw(iln @fﬁ)h?%’ 4@6%m 3 H), 5.29 - 5.55 (m, 1 H), 6.08 -
3- et hyl 6- di azabi ¢cycl o] 3 ane- 6- car bonyl

ycpéﬁ,@@pw} i6rfdol 7d)om 1 &), 7.04 - 71J(mJ 2.77 Hz, 1 H), 7.18™- 7.34 (m, 1
r t i f

by Bl P hd s T ea e ot SO A A AR MR P,
TFAlIdBIt form LC/MS: Retention tine: 1.855 min; 15
ne 645 (M#H). The product was observed to exist as
i nter-converting rotanmers by VR (400 MHz,
CHLOROFORMD) 6 ppm 1.11 - 1.62((m,11 H, 1.68 - 2.16
(m J=74.53 Hz, 6 H), 2.42 - 7 H, 2.78 -
3.23 (m 4H),338-368 3.81 - 3.9
(m 3H), 395416(mi‘1-|)”\4r6- )
(m J=94. 43Hz, 1H), 5. 34- 5.54 687 - 7.04 (m
J=8. 81, 227Hz 1 H, 7.04 - 9. (m J=2.27 Hz, 1
H) , 207.20-7.33(m 1H, 7. 7.67 (m 1 H),

.82 - 7.97 (m J=8.31 Hz, 1H),805-823(m1H)

1
N N O Q %-%P&;ngoo ([’;ylég Jop&lsn.{lfo% 1, 12(15 %Qetwglydro-ll-

2008/ 1124
methoxy-1a-(3-methyl-3,6- dlazablcyclo[3.1.1]heptane-6-carb0nyl)

cycloprop[d]indolo[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: 1.811 min; m/e 663 (MH"). The product was observed to exist as
inter-converting rotamers by 1H NMR (400 MHz, CHLOROFORM-D) 6 ppm 0.71 -
0.97 (m, 1 H), 1.09 - 1.59 (m, 5 H), 1.68 - 2.11 (m, J=74.28 Hz, 6 H), 2.16 - 2.49 (m,
2 H),2.60-3.31 (m, 8 H), 3.35-3.56 (m, 4 H), 3.68 - 3.82 (m, 4 H), 3.84 - 3.95 (m,
3 H),4.30-4.43 (m, 1 H), 446 -4.56 (m, 1 H), 4.57 -4.73 (m, 1 H), 5.31 - 5.57 (m,

20 1H), 6.87-7.04 (m, J=8.56, 2.52 Hz, 1 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, J=8.69, 8.69 Hz, 1 H),
8.04 - 8.19 (m, 1 H).
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(+/-)-8-cycl ohexyl - N- (N, N-di net hyl sul fanoyl )-1,1
a, 2, 12b-tetrahydro- 11

WOoreiokox473 a- (6- met hyl - 3, 6- di azabi cycl o [ 3. 1. 1] PCT/US2008/055893
hept ane- 3- car bonyl ) cycl oprop[d]indol o[ 2,1-a] [2]
benzazepi ne- 5- car boxam de. The product was purified
by prep HPLC and isolated as a beige solid in nono TFA
salt form 5 LG MS: Retention tinme: 1.545 min; me 646

VH+ b
it o - comramrr Rl Sriapapealy ok add 2hiprabydr-t1-
?_ILQEMW?_Q% g@th)gﬂtz’ﬂl@ia&ﬂ)l%ycﬁ;{ﬁﬁéﬂl?i]())taﬁe-gl)cgrﬂongﬁ 1.64
J mSGY rilE[d]de‘H)’[Z léa]@ﬁemnzgze@?e'(ﬁ.‘férkgxqq}idé g%@%goldu%t )
( m gﬂﬁ‘lﬁ’&i bg? ﬁ{PL@arﬁﬂscﬁﬂbd A aﬂ)eige s3liB mond A (abfordn. Idc/MS:

% m E\p})entg)nztgnqs 1-})@% mn:;_; Fq)/ e 61%(1\6H Q5The progygt was observed to exist as
g m ﬁllf@raczn\%ﬁm_;— r@yt%(n%}s% H7Nf€1:k' (5O($§IHZQ(QZHLOROFORM -D) 8 ppm 0.26 -
(m m) (18, 28),8.97 (151 bi) 14 N) 0.650 23 Infm, 7 ]), NSOVB34.6n, 9 H), 3.31 -

N, K BRSO 2 S0 A5 h e S0Lm 110531

rret RO ym| laHQ B.85t-My16-(8, 614i AIabT 24/@h,d=].34 ]Hz;l_l] H), 7.16 - 7.34 (m, 1

opignest-earhondly o opaap L delolz dopl 1o, vor -

pur (hj led).by prep HPLC and isolated as a beige solid in
mono TFA salt form LC/ MS: Retention tine: 1.823 mn;
me 660 (MH). The product was.observed to exist as 20
i nter-converting rotamers by NVR (400 Mz,
CHLOROFORM D) 6 ppm0.74 - 1.0 J=19. 89Hz 2 H,
1.09 - 1.60 (m 6 H), 19650- m 6 H), 2.61 -
3.22 (m 14H), 3. 2533 3.82 - 3.95 (m
3 H, 3.94 - 4.28 ( WL owileH)443495
(m1H), 533560(m1H) .83-7.0 m 1H), 7. 05-7. 18(m
3252Hz 1H),718-735( H),7.47-7.65(m
: 7.81 - 7.96 (m 1 H), 8037 25 -8.21(m1H). 157

1
YO 2005 1333 bl ERARE 2RI Tron -1, 122 22540 Dhyard- 1. H

methoxy-1a-(3-methyl-3,6-diazabicyclo[3.1.1]heptane-6-carbonyl)

N

cycloprop[d]indolo[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: 1.895 min; m/e 671 (MH"). The product was observed to exist as

20  inter-converting rotamers by 1H NMR (500 MHz, CHLOROFORM-D) & 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, S5H),3.32-3.75(m, 3 H), 3.82 - 3.98 (m, 3 H), 3.93 -4.22 (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 -
7.18 (m, 1 H), 7.17 - 7.37 (m, 1 H), 7.39 - 7.69 (m, 1 H), 7.72 - 7.96 (m, 1 H), 8.05 -

25  8.32 (m, 1 H).ppm.
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Ove (+/-)-8-cycl ohexyl -N-(isopropylsulfonyl)-1,1
a, 2, 12b-tetrahydro-11-
woreaoRox73 a- ( 3- et hyl - 3, 6-di azabi cycl o [ 3. 1.1] PCT/US2008/055893
hept ane- 6- car bonyl ) 5 cycl oprop [d]indol o[ 2, 1-a]
[ 2] benzazepi ne- 5- car boxam de. The product was
purified by prep HPLC and isolated as a beige solid in
nono TFA salt form LC Ms: Retention tine: 1.863 mn;
me 659 (MH). The product was-observed to exist as
i nter-converting rotanmers by @NI\/(R (400 MHz,

1. 3 H, 1. 10 - 1.63
3.05 (m J=4.28

N

CHLOROFORM D) 6 ppm 0. 70 -
(m 11H),1.69-2.12 (m & H ;
Hz, 10 9 H), 3.04 - aN
(m1H),3.26-3.76(m 4 @ ), 3.96 - 4.24
(m 2H),4. 27-4.48(m 1H), 5. 34-5 6(m1 H, 6.87 - 7.04
(mJ=8.56,2.52Hz,1 H), 7.04 - 19 (m J=2.52 Hz, 1
,718-735 (m 1 H, 7.54 -77.71 (m J=8.56 Hz,

H)

é A\ (3% )-éﬁcycl?%ngﬁ\l Cg¥c?3b%%ls%o%9 gzl’a,%l%ﬁlltletr? ,?(ﬁo =hN

O ( R)eltl(oﬁz lﬁl(Qn@tli)ﬂi)OB- - &i)azz;bsiiclﬁclf‘déﬁl .Nhiep@néd6Natdony b

g s ?%[?hlgﬂg)évgl ﬁiﬂﬁ %g{eww%igrgoxz{ncée The product was

S, 4ﬁ)nﬁ:edl PPt Y- ikt ich | a2dd %e@o[l(glngreldnnzogmpiaﬂ:ref%g#gr/MS:

Eiigﬁ% b s R0 B i 8 BT e Rpotna dEh 6D
MY, irfferQBv M rhtamidel vy 1, 1R 300 mUCHtO&(ﬁ‘ORM D) d ppm 1.07 -

di azabi cycl of 2. 2Q7he pt ane, 2TFA 52 136 mmol

in diodkmot BivdtHa ((IIP;@H}!%W was3 d‘é@) ?EA 881 {m7llnhl), 3.31 -
18- 99%8'65{04?{ %Q&% HBEY{ 48 g@% 04%52(?11']1@)1 Hi”leﬁ) Hﬂzét%@(m

was stirrted roomtenperature for )
MeOHH).14-# )4 72 endvidS. 36 hé.63 6hveH.$; 87t Wé)Sr(elsﬂ éli)e7 Was7 19 (m,

di s [ er d, f P
25 Z%delg%llg% ed as7${§k‘:{£1 ?s?%tao a fglhhjﬁshﬁéﬁp% @PS}LIS 8.04
(0. 0894 (g,1 B6% and (0.0099 g, 158 WD 2008/112473

PCT/ US2008/ 055893 27% . First peak: LC-MS retention

time: 3.138; M5 miz (M+H) 682,@bserved to

N._.O

|| N O D
OMe
1 O

(+/-)-8-cyclohexyl-N-(isobutylsulfonyl)-1,1a,2,12b-tetrahydro-11-
methoxy-1a-(3-methyl-3,6-diazabicyclo[3.1.1]heptane-6-carbonyl)
cycloprop[d]indolo[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: 1.935 min; m/e 659 (MH"). The product was observed to exist as
inter-converting rotamers by 1H NMR (500 MHz, CHLOROFORM-D) 6 ppm 0.29 -
0.93 (m, J=272.84 Hz, 1 H), 1.07 - 1.19 (m, J=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 H), 3.29 - 3.75 (m, 8

25 H),3.81-3.96(m,3 H),3.94-427(m, 1 H),4.28-4.47 (m, 1 H), 4.52-4.97 (m, 1

153



exi st as inter-converting rotaners 1H NVR (400 MHz,
CHLOROFORMd) 6 ppm 0.93 (6 H m, 1.35 (10 H m,
WQ@A20081(#13H m), 2.45 (1 H br. s.), 2.80 (4 HCMY$2008/055893
3.14 (2 H br. s.), 3.64 (3 H n, 3.90 (3 H s),
3.9 (1 H m, 4.15 (1 H, br. s.), 5.20 (1 H 5
dJ1511|—|z)698(1Hdd J844264Hz)711(1
J=2.01 Hz), 7.28 (1 H m, 7.82 (1 H br. s.),

pea%‘%d'*%x%%eiwf’%gﬁ s B0 G0k o p s s 0. 715

obsenyed, 1 B) eg2st7. BYm, NHY) 7.L0NVET tnh, M), 8O0 aBBEL $mpPyHJ. H
NVR. 6NOH3 ONO O-./OSNNFOCH FFa 10

8- Cycl ohexyl - 11- net hoxy- | a- (\% R, 5S) - 7- et hyl - 3- oxa- 7,
9- diazabicyclo [3.3.1 ]
non-9-yl ) carbonyl)-N((3, 3, 3-

dUor opropyl ) sul fonyl)
- 1,1a,2,12b-tetrahydrogy® opro [

[ 2] benzazepi ne- 5- car baxaptrde L. NVR (300 I\/Hz
CD30D): 6 ppm 0.20 (m 9H35( Y ) n 1 H, 1.35
(m 1.65 H), 1.45 (m 2H), 1.58. (m 2 H), 1.79 (m 2

H, 1.91 - 2.07(m 4 H, 2.62
74290(m4H) 2.90- 3. 06(m 3H), 34(m1H) 3.62 (d,

S8t b sl oo

( m 12(3=I)nethéy1-955 diaZab9clo[R 1.1 héhtanel6-02rboAyl) dydiprop[dfindelo[2,1-

7.2 1 7.27 - 7 2 7 - 7,
(m 91;1_5lﬁyl}mf?&%@e-?-ﬁ?rbfxarﬁlidﬁgﬂégredlust %ﬁ%#ﬁeigﬁrﬁp fiePRan
M Zis6RBd42a b&he solid [Pmod MFA s8bfofm%b.OMS: Retend&OMD 1.778 min;

2008/ 112473 PCT/ US2008/ 055893 QN O OO 11 \/ 1 NI
Ihvem/e 631 (MH"). The product was observed fo exist as inter-converting rotamers by

ngfg@g\gg&@ﬂd V9! @LoroRbRRL-BS B HEAMRIONSy. Pr GRS ATIHE 1),
1.09 - 1.64 (m, 8 H), 1.66 - 2.24 (m, 6 H), 2.54 - 3.21 (m, 4 H), 3.21 - 3.76 (m, 10 H),
3.81-3.95(m, 3 H), 3.92 - 426 (m, 1 H), 4.28 - 4.50 (m, 1 H), 4.51 - 5.01 (m,
J=126.15Hz, 1 H), 5.23 - 5.57 (m, 1 H), 6.90 - 7.02 (m, 1 H), 7.05 - 7.18 (m, J=2.52

15 Hz, 1H),7.19-7.35(m, 1 H), 7.57 - 7.71 (m, J=8.31 Hz, 1 H), 7.80 - 7.99 (m,

J=7.81,7.81 Hz, 1 H), 8.02 - 8.22 (m, 1 H).

o O <

SEASISOW

O

20 (+/-)-8-cyclohexyl-N-(morpholinosulfonyl)-1,1a,2,12b-tetrahydro-11-
methoxy-1a-(3-methyl-3,6-diazabicyclo[3.1.1]heptane-6-carbonyl)
cycloprop[d]indolo[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: 1.847 min; m/e 688 (MH"). The product was observed to exist as

25  inter-converting rotamers by 1H NMR (400 MHz, CHLOROFORM-D) & ppm 0.32 -
1.06 (m, 1 H), 1.13 - 1.67 (m, 6 H), 1.67 - 2.13 (m, 6 H), 2.14 - 2.78 (m, 9 H), 2.80 -
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[ (di met hyl am no)sul fonyl]-1,1a, 2, 12b-tetrahydro-11- net
hoxy-la-[[9- 5

w@ plesnylamet hyl ) - 3- oxa- 7, 9- di azabi cycl o[ 3. 3. 1] nRCF/VS2008/€55893
arbonyl]-. was prepared fromthe coupling between the
racem c acid and 9-benzyl - 3-oxa-7, 9-
di azabi cycl o[ 3. 3. 1] nonane hydrochloride in a sim/lar
manner as descri bed above. Purification by

SepAPal o ePRadD ot it O 5 h 05 RbOLPSYR HOG0_ 1o 3

TFAH),S0v-ent7 (@, ¥ F90424 04 e Gh}- 11094430 - Q.98 %nTRA12.S6 Bkt 1 AE

= 30,. Final G adi e i = Om n,_ Fl ow

s 926 SO H). AT ot o 26 s M a7l (12,52
30x HENH), Friactyi 3anm, Qpi)lvesm 265 (1813, 7.78 - 995 a1 H, W2 - 8.15
detection at 220 nm; LC M5 were performed by using

Shi MdZdl VP i nstrument with UV detection at 220 nm and
Waters M cronmass. HPLC nethod: Solvent A = 10%

MeOH 90% H20O- 0. 1% TFA, Sol veny = 90% 15

MeOH- 10%4420- 0. 1% TFA, Start %B;a Qp Final 98 = 100,
Gadient time = 2 mn, Flow Rat e A 5 mM/mn, Colum:
Xterra M5 C18 S7 3.0 x 50nj] +) mz (MH)+ =

752.91, HPLC Rt = 1.752%{ ny b fet\hod: Sol vent A =
5% MeCN- 95% H20-10 mM NH4QOA %0l LeATONB = 95%

MeCN- 5%4420- 10 niM NH4OAc, St art % = 0, Final 9B =

100, Gadient tine =2 mn, Flow Rate =5 nl/mn,

Col um: 20 Phenonenex Lina C18 5um 3.0 x 50mm ( ES+)

m z (MrHy) -B-CZ'azhé@l-Nbd?k@yﬁhlf_ nyl)'l-l 033 lﬂbmetra]@ﬁrdﬂﬁ-methoxy-
2008/ 112473 PCT/ US2008/ 055893 O ONFOOO F
10 g/ 1§:(3~mer yh3@].1|a@blcyclo[3 1. 1]heptane-6-carb0nyl) cycloprop[d]indolo|2,1-
8 %Hﬁ]@@ﬁi&yé 11%@-5@%9%1){1(1% afl(e(ﬂréd%cﬁ@s phriffed B})’f)f@ﬁ’ HPX &-afid

I azabi cycl o )

nonisglajedjag &gﬁé‘hw il inmop@THA alt form| LioMse Risientie firne fyd8$ min;
5 | ﬂ/%% %ﬁh t'ﬁlter ?%M@v%%ﬁée%d‘?&@msta inter-converting rotamers by
[ d] 1 ndol 0[2 benzazepi ne-5 car%oxam de. "1H NWMR

( 300HNHAR (@D&l@)z CIBL@ROFORBRR2D|) ppd.035 @88 (in, 19D (MP7 41.15

15'? ég%,H)%?ﬁ%,_ 7%@4{'27%4%”, ;_&2[) 3 14 ;1 é4(2¥ g]f)( 42 %B ?8;(12%2 53-3.22
(m, 5 H), 3.22 - 3.79 (m, 10 H), 3.81 - 3.94 (m, 3 H), 3.94 - 4 25 (m, 1 H), 4.26 - 4.51
(m, 1 H), 4.53 - 4.97 (m, 1 H), 5.25 - 5.54 (m, 1 H), 6.89 - 7.05 (m, 1 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 H), 7.79 -
7.95 (m, 1 H), 8.05 - 8.22 (m, 1 H).

20

N
N___O

L O
@

(+/-)-8-cyclohexyl-N-(isopropylsulfonyl)-1,1a,2,12b-tetrahydro-11-

o}
|
|
O

methoxy-1a-(3-methyl-3,6-diazabicyclo[3.1.1]heptane-6-carbonyl)
25  cycloprop|d]indolo[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:
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(m2H), 2.86(m 2H), 2. 90- 3. 04(m 2H), 3. 60(m 2H), 3. 66(m 1H
),3.85- 3.98(m6H),4.16(m1H),4.27- 4.42 (m 2 H),

wa2@3/1(xy3 2 H), 5.08 (d, J=15.00 10 PCT/US2008/055893
Hz, 1H), 6. 98-7.06(m 1H), 7. 13-7. 21(m 1H), 7. 27- 7. 35(m 1H)
,7.53-7.64 (m 1 H), 7.90 (m 1 H, 804 - 8.13 (m 1
H. LM mz 715.41, Rf 1.783 mn., 98.0 %opurity.
NCH3 ONOO EIillilS\N NOCH 3 15

o SEFe R 1 Shs 0 0 Qi Bl ede 5 ofstyd et

nonn@%rsegﬁw@qawhﬂ:rs byl1@ ®MR2060 MHz, CHLOROFORM-D) & ppm 1.05 -
tetrahydro

3/cl opr.o iandol o[2 N"Mié
[ 2] beAsmz LR 95 208 Bokaii ddiz 1H) 150000, 258 - 3.25 (m,
@@) ﬁspj)?@@n%‘h)(@ﬂszos%fh% H}@% '4|_}):k(§1226{g1436 6b45 (m,

#) , 12{):1512QT1§ 5(npf)l. H)26§2 (ﬁﬁ (1, JHP, 1822 BBHe.h HR 70¢ - 746 (m
% 2%2(2‘% HA 1’1'%) 731 9'7_035% 12Hg|)7’493 784 (% %31975(}[9 1%{)"9% 7.96

5. 1Qm,(Jd=855H1151 B, &5, - 8119I-<{)n,17{)05 (m 1 H), 7 16 - 7.25
(m 1 H, 7.34 161 WO 2008/ 112473 PCT/ US2008/ 055893
(m 1 H, 7.56 - 7.69 (m 1 7.93 (m 1 H, 8.04 -
8.19 (m 1 H. LOMS mz 7\%5510% 1.840 mn., 97.1
% purity. VN-CH3 O N O OO ~S\|
8- Cycl ohexyl - N- (cycl opéeht
a-(((1 R 5S)-7- msthylx]@n
non- 9-yl ) carbonyl ) - 1,
t et rahydr ocycl opr opa[ d] | ndoI 0
[ 2] benzazepi ne- 5- car boxam de.

10

8-cyclohexyl-N-(isopropylsulfonyl)-1,1a,2,12b-tetrahydro-11-methoxy-1a-

(3-methyl-3,6-diazabicyclo[3.1.1]heptane-6-carbonyl) cycloprop|d]indolo[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: 1.855 min;

15 m/e 645 (MH"). The product was observed to exist as inter-converting rotamers by
IH 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, J=94.43 Hz, 1 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, J=2.27 Hz, 1 H),

20 7.20-7.33(m, 1 H), 7.50 - 7.67 (m, 1 H), 7.82 - 7.97 (m, J=8.31 Hz, 1 H), 8.05 -
8.23 (m, 1 H).

25
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(300 MHz, CD3OD): 6 ppm0.21 (m 0.35 H), 1.15 - 1.26

(m 1.65H 1.32 - 1.37 (m 10 1 H, 1.41 (m 2 H),
wa2@81(xy3 1l H, 1.69 - 1.74 (m 3 H), 1.76 - 1P@GBULSINS/E5893

H, 2.00 - 2.16(m8H),2.63(m 1H),2.86-3.06 (m 5 H),

3.63 (m 3 H, 3.81- 3.95(m 5 H, 4.01

(m1H),4.16(m 1H), 4. 23-4. 38

(m3|—|)484510(m1H)695 706(m1 H, 7.12 -

7 , 7 83 H‘% °§%‘°€‘?ﬁyl' '(hgﬁ d%l“mgtfy sulfimey l)?fnla,ﬂ}_]a %et{a@yﬂ@ 11-

m z mZzQﬂox'ﬁaa (Rfmelhﬁl&&i ﬂihﬂahlcﬁﬂ){i)l Ynlptapesi ty. O N/ CH3
ONO N. CH3 20 162 _WD 2008/112473
pafﬁggwgcpg}ggg@gl]mdolo[z 1-a| [2]benzazepme-S-carboxamlde The product

8 Cyad %hﬁié}d Ib% |}§EQ5U Qﬂ){ioﬁfauédc a@%e)ge 3Bt YEA salt form.
ne - oxa- -di azabi cyclo [3. 3. 1]

gi%MjS)]%eéqrﬁeﬁym)a 1154§ rgmzmiezﬁj% MH"). The product was observed to
t et EQEMQ E&&Y&LM&%&%fswqmm (NO@}\/[HZ CHLOROFORM-D) &

2] benzazepi ne- 5- car boxam de. (300 MHz,
CDBQD)lO 38 - r}r%(@la 191)(MQ9UGHHHﬁ,H)11 58- 241 (1. 68), R0 - 2.681m,

5D a2 1 Bl . Y B BT 6804

2. 64RMY 3.97 (m, 3 H), 3.98 - 437 (m, 2 H), 4.74 - 5.17 (m, 1 H), 5.22 - 5.70 (m, 2 H),

By G0 1om t 0L 07 b g2 s O (K 790273568
(m 11y - 7.9 Tm/1 B2 QRDOLH) 71 (m/ 13D- 7. 36

(m1H),7.57-7.64(m 1H), 7. 90-7. 94

(m1H),8.05-8.10(m 1H). LM nmz 675.44, Rf 1.743
, 97.2 %opurity. 10 r"~0®

m n. B ONCHOOOHC
\W\S~N N OCH 3
2 9 A
L
I oH 7 O OMe
15 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)
cycloprop[d]indolo[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: 1.823 min; m/e 660 (MH"). The product was observed to exist as

20  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,
14 H),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 -4.95 (m, 1 H), 5.33 -5.60 (m, 1 H), 6.83 - 7.04 (m, 1 H), 7.05 - 7.18 (m,
J=2.52 Hz, 1 H), 7.18 - 7.35 (m, 1 H), 7.47 - 7.65 (m, 1 H), 7.81 - 7.96 (m, 1 H), 8.03

25  -8.21 (m, 1 H).
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8-C
ycl ohexyl - N- (i sobutyl sul fonyl)-11-net hoxy-1la-(((1R, 59)

W0 Ze0oseiRay3 - 3- oxa- 7, 9-di azabi cycl o [ 3. 3. 1] PCT/US2008/055893
non-9-yl )carbonyl)-1,1 a, 2,12b 15
t et rahydr ocycl opropa[ d]i ndolo [2,1-a]
[ 2] benzazepi ne-5-carboxam de. 1H NVR (300 MHz,
cb3oD): 0.19 (m 0.35), 1.07 (td, J=7.50, 2.56 Hz, 3
H, 1.23 - 1.37 (m 2.65;[)N 37 - 1.49 (m 5 H),
1.57 - 1.8 (m 2 H), 1.70 - @Zo(m 3 H, 1.94 -
2.13 (m 6 H, 2.61 (m 2 H 85 (m 1 H), 2.89 -
3.03(m 3 H, 3.10 - 2% (m
3.61(d, J=15. 37Hz, 1H), 8% ), 3.83-3.91(m 3H), 3
.96(m 1H), 20 4.15 (\%/O.LHH). : ﬂ? ode H), 4.90 -
5.08(m 1H, 6.97 - 7.04 (m 2 , 7.13 (d, J=2.56
Hz, 0.35 H), 7.17 (d, J=2.56 .65 H, 7.26 - 7.33
(m1lH),7.53-7.60(m 1 H), 7.84 - 7.92 (m 1 H), 8.02

07 0 v SV ephd o KRisa By BBe et B o Bl -

Ni Chtetlﬁ)xNIaQ}IeB@b&ﬁMlMaﬁidSclb[S/ 1.gh&ptiaide- 6-carb0nyl)

but f anyl ) 8- cycl oh
N (RS ph RN b TR L et was
[ 3 §uﬂﬂeﬂ@5}?93pﬁ9mmhﬁwﬁtéd ds,d l:&lg% s&f&bm&nono TFA salt form. LC/MS:

bonRoUIIENS. S8 BBaE A (B KR TRAB0 pebsereatiopy st 1

pp aner?e%m(e@ﬁnﬁ;}ot%Qle}é)by 14 1@19111( (?DO ﬁidﬂ%_DCHlo%@anbe%q) i 6.70 -

5 Hy. 09(2m535HQ th10% 1443, (@19171) (1|ﬁ9 2. 1)(m, s H), 2.57-3.05 (m, I= 108 Hz,
1§12?%H223|{g4153.§47 tiz 1) 3 366978 (434 M), 33 B33 (VG 24,

4. 39 £ ; SO HHK.36 - 956 TnOBHIMCI)-, 7041, T-823( P52 Hy, |

(2B AR T SRl R (99580 s

m nl H)9B8 10- 2HH(m,iJ£9.06,19906 H7, CHB, 8.0F NB.18 &8 1 1D. N O

H3C-NS-N N
(S) (S)/g/
0 @(3) © S

15

8-cyclohexyl-N-(isopropylsulfonyl)-1,1a,2,12b-tetrahydro-11-methoxy-1a-

[(1S,4S5)-5-isobutyl-2,5-diazabicyclo[2.2.1]heptane-2-
carbonyl]cycloprop[d]indolo[2,1-a][2]benzazepine-5-carboxamide. Step 1: To a

20  mixture of compound acid (50 mg, 0.091 mmol) and (1S,4S)-2-isobutyl-2,5-
diazabicyclo[2.2.1]heptane, 2TFA (52 mg, 0.136 mmol) in dichloromethane (1.5 ml)
was added TEA (0.127 ml, 0.908 mmol) and HBTU (48 mg, 0.127 mmol). The
mixture was stirred at room temperature for 2 h. Diluted with MeOH (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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| CH3 O CH3 15

8- Cycl ohexyl - N- (di nmet hyl sul fanmoyl ) -1a-((3-isopropyl -
WOoreioBAti2433 7, 9- tri azabicyclo PCT/US2008/055893

[3.3.1] non-9-yl)carbonyl)-11-net hoxy-1,1a, 2, 12b-

t et rahydr ocycl opropa[ d]i ndolo [2,1-a]

[ 2] benzazepi ne-5-carboxam de. 1H NVR (300 MHz,

CDSCD) 6ppm019(m 035H) 1.12 (m 3.65 H), 1.20

1. 63,%5 ?n%m? neglc LP Mé fftmt U,Lﬁe 5%3%,25\@ m/z @}@868%%@9,%!{3 fo
gm4 gyﬁst'ﬂ)& intef- cBﬂ“vemn?g rgﬁn{em 1H2NMR (4@0 Qfﬁiz C&L%IGFDRA@ ppm

4 18. 9%2%Hlmp,|)1 3541qg 1(%1 7 (|].|}H}1 ), @745((,1,]H @r p,)) 2”%;0 G oy 3.14
H%ZH by 364(3H n%390(3H ), 39801 1 m%415(1H br. s 5,20 (1 H.
7.1 50

3 1I—I§I J8‘1@)@g Hg), @9’8((1#1 dd, 8. 4‘&;(2/9?8‘&%1& bl A1, 652:2 Ha), 788 (1 H,

t 1
PCT}H US?% (g(;% gsgg’y%}é% dV\?Szﬁoﬁé g‘Ngf(')le% br, 58~Second Rleak LC-
CH3MS ©@e@ipritinge: QylgD oWy k (N a7 bbpgivs d ko exintgd dntet-converting

a ( 3,7,9- triazabicyclo[3.3.1]
gogayﬁrgﬁ%ony) 11- et hoxy-1,1a, 2,12b 5

tet r ahydr ocycl opropa[ d] i ndol of 2, 1- a]

[ 2] benzazepi ne-5-carboxam de. 1H NVR (300 MHz,

CD3CD): 6 ppm0.24 (m 0.20 H), 1.2 NJ.’C*BS(m 2. 80

H, 1.45 (m 4 H, 1.56 (m 1}—%, (m 2 H, 2.04

(m 4H, 2.65(m 1 H), 2.82 - 29 mlH) 2.93

-3.05(m 9H), 3. 17(m 3H) O3049(m 1H) A 64(m2H) 3.78(m 1H

),3.86- 3.95 (m 4 H, ¥. 08 (xq | 4.18 (m 1 H),

4.37 (m 1 H), 4.5 1H) < 3{0

J=15. 37Hz, 1H), 6. 99-7: 07( m 1H)¥ r—22(e 1H), 7.29-7. 3

7(m1lH), 7.51 - 7.63 (m 1 H), 9 (m 1 H, 7.99 -

8.10 (m 1 H). LCMs mz 689.5 1.813 min., 98.3

1§ purity. OYCH3 N/ H3

8-Cyclohexyl-11-methoxy-1a-(((1R,5S)-7-methyl-3-0xa-7,9-

diazabicyclo[3.3.1]non-9-yl)carbonyl)-N-((3,3,3-trifluoropropyl)sulfonyl)-
1,1a,2,12b-tetrahydrocyclopropajd]indolo[2,1-a][2]benzazepine-5-carboxamide.

15 1H NMR (300 MHz, CD30OD): 6 ppm 0.20 (m, 0.35 H), 1.21 (m, 1 H), 1.35 (m, 1.65
H), 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),
2.74-2.90 (m, 4 H), 2.90 - 3.06 (m, 3 H), 3.34 (m, 1 H), 3.62 (d, J=15.37 Hz, 2 H),
3.72 (m, 1 H), 3.80 - 3.93 (m, 6 H), 4.00 (m, 2 H), 4.15 (d, J=15.00 Hz, 1 H), 4.38
(m, 2 H), 4.90 - 5.09 (m, 1 H), 7.02 (m, 1 H), 7.12-7.20 (m, 1 H), 7.27 - 7.33 (m, 1

20 H),7.53-7.63 (m, 1 H),7.89 (m, 1 H), 8.04 -8.11 (m, 1 H). LC/MS: m/z 729.42, Rf
1.793 min., 95.7 % purity.
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ONOOOP/',NN HICN\S/ CH3 1 / OCH 15

la-((3-Acetyl-7-nmethyl-3,7,9-triazabicyclo [3.3.1]
Wmo0v8A12473 car bonyl ) - 8- PCT/US2008/055893

cycl ohexyl - N- (di net hyl sul f anoyl ) - 11- net hoxy-1, 1 a, 2, 12b

- tetrahydrocycl opropal d]indol of 2, 1- a]

[ 2] benzazepi ne-5-carboxam de. 1H NVR (300 MHz,

CD3CD): 6 ppm0.51 (m 0.20 H), 1.68 (m 4.80 H), 1.98

(m 2 H) 2.12 20

(m2H),2.41(m 7H), 2.9 1H) 19(m2H) 3.56-3.65(m 13

H), 3. 94- 410(m2|—|) ;L/ 2 (m 4 H), 4.95 (m

2 H, 540 (m 1 H), 7.47 165 WO

2008/ 112473 PCT/ U82008/ 055893 3(m 1H, 7.60 -

7.67 (m 1 H, 7. 8':1(,51

8.36 (s, 1 H. 8z

% purity. //N/CH3 O N H3 N

8- Cycl ohexyl - N- (di net hyl sul fa 11 met hoxy-1

a-((3-nmethyl-3,7,9- triazabicyc

[3.3.1] non-9-yl)carbonyl)-1,Ia, 2%2b-

t et rahydr ocycl opropal d] i ndol o[ 2, 1-a] [ 2]

benzazepi ne- 5- car boxam de. 1HNVMR (300 MHz, CD3OD): 6

ppm 0. 20Cydiwprop RQindhlp[2]1-24R2 |benkaBdPirery-carb8anki)le, 81cy¢li)hexyl-N-

. 10.1.5
I(—|)m i(.%lgggttn%amgl% ?@S%l%ﬁﬂ@%b}ﬁtr% lg‘rﬁ_e')tlloxyr_]')ao[[
§ M (phehlylmethyd)23-650-7,9-dif)zabity 863 (300 ndn-Hyl]cd-bolyl[- mvas&)ré}ﬁared
Slgﬁé“n}llm’ 3.45h i acid and.9- i 79
m RPN GE R YR Ca gheT e GRosd fndp-ReEH e T4 34

(m aia&ab{’oyélﬁﬁfﬂj L noﬂ'd}le hﬁir@&lc(rfﬁb 1r1a hﬂmlaﬂm@fﬁle{ :mdegcrllti}d above
7.13 - 7. (m 7.952 - 7.61

H?urlﬂycag@n l@fﬁhl&la%u V%p]@garatl\@ TEV‘FTS(eﬁihan I—%LC lLsezygl\t}ge seﬁiirgtlon
675m%ﬁlod.F§ohJem.7ZZ MO, HO-BH0 PUTHA Yolveh! B HB09:O

10  MeOH-10%H,0-0.1% TFA, Start %B = 30, Final %B = 100, Gradient time =

10min, Flow Rate = 30mL/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
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 S7 3.0 x 50mm; (ES+) m/z (M+H)"
=752.91, HPLC Ry = 1.752 min. HPLC method: Solvent A = 5% MeCN-95%
H,0-10 mM NH,4OAc, Solvent B = 95% MecCN-5%H,0-10 mM NH,OAc, Start
%B =0, Final %B = 100, Gradient time = 2 min, Flow Rate = 5 ml/min, Column:

20  Phenomenex Lina C18 5um 3.0 x 50mm; (ES+) m/z (M+H)" = 752.48, HPLC R, =
1.633 min.
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O Ol //OHC1 N ,NNCH3 OCH
8- Cycl ohexyl - N- (di net hyl sul fanoyl ) - 11- net hoxy- 1
w@2qog/i1es hyl - 3- oxa- 20 7,9-di aza PCT/US2008/055893
bi cycl o[ 3. 3. 1] non-9-yl ) carbonyl )-1,1a, 2, 12b-
t et rahydr ocycl opropa[ d]i ndolo [2,1-a]
[ 2] benzazepi ne-5-carboxam de. 1H NVR (300 MHz,
CD3CD): 6 ppm0.22 (m 0.20 H, 1.30 - 1.38 (m 1.80
H, 1.44 (m 2 H, 166 WO 2008/ 112473
PCT/ US2008/ 055893 1.56 (m 2 H), 15@«% 1H, 1.80
(m 2 H, 2.02 (m 4I—|),266(n31N 2.86 (m 2
H, 2.92 - 3.07 (m 9 H), 3.66 (ny , 3.81 - 3.94
(m 4 H, 4.02(m 2eH) o b 17 ( H, 4.36 (m 2 H),
5,10 (m 1 H, 03 N1 7.22 (m 1 H),
7.32 (m 1 H), 7.5F6 m "1 295 (m 1 H),
8.01 - 8.11 (m 1 H). LJMs: 40,4Rf 5 1.703
mn., 98.2 %purity. Qu H3CO CH OO0 H3C O\N
NOCH3 la-((7-Acetyl-3-oxa-7, zabi cyclo [3.3.1]
non- 9-yl ) carbonyl )-8- 10
cycl ohexyl - N- (di net hyl sul f anoyl ) - 11- net hoxy-1, 1 a, 2, 12b
tetrahy dS—Q@M@h@@[—QP-ﬁ{eﬂ]deidal(Qﬂﬁ,SS) a-]methyl-3 0xa-7 9-
[ 2] benzaze
B OB bI s 3 o LTSS DR RprorhisalignyDy. 32
§|) m 14a }ZDI;Zblet{B:Jhgfd("mycl%phbpa [4}117&1&[m1 aé%!ﬂenzélzeﬁﬂe-@margoxamlde
(m 1111 NHIR (30094 Hz, @me ﬁ]pp@ q%z <n30135 P()rd 19.L(UH)1 Hgl34- 1.41
(m _ (
(o A R . el 415, i bl e - 2ol 560
g m (r, 2H)), 2.86.(062 Hmzﬂﬂ)-,&(ﬁl.(%QH)OBQ(?(ni,H)H)Z?aM(m pB), 3.85 -
m {.26- 7. 51:, 1. 57 . -1
o1 % i S g Y4T30 . 2 T e, S0 11500
1004 H341 HRf6.98 - 7.06 (m, 1 H), 7.13 - 7.21 (m, 1 H), 7.27 - 7.35 (m, 1 H), 7.53 - 7.64
(m, 1 H), 7.90 (m, 1 H), 8.04 - 8.13 (m, 1 H). LC/MS: m/z 715.41, Rf 1.783 min.,
98.0 % purity.

OO
@

15 8-Cyclohexyl-N-(cyclohexylsulfonyl)-11-methoxy-1a-(((1R,55)-7-methyl-
3-oxa-7,9-diazabicyclo[3.3.1]non-9-yl)carbonyl)-1,1a,2,12b-
tetrahydrocyclopropajd]indolo [2,1-a][2]benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30OD): 6 ppm 0.24 (m, 0.35 H), 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 2.89(m,2H),2.97 (m, 2 H),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 H), 7.34

161



1.938 min., 98.1 %purity. @GBC. NNN CH3 O OiN H
N / NOO CH3 20 167 WD 2008/112473
wWEQNsWeaa8/ 055893 PCT/US2008/055893
| a- ((3-Benzyl -7-nethyl -3,7,9-triazabicyclo [3.3.1]
non- 9-yl ) carbonyl )-8
cycl ohexyl - N- (di net hyl sul fanoyl ) - 11- et hoxy-1, | a, 2, 12b
- tetrahydrocycl opr opa[ d] i ndol o[ 2, 1-a]

2] benz 0

2L BETFRE SRS 9,67 A AE b M 16993 M, i
(m 7454, Rf9.840 min., 97 1 % purity.

1.77(m 2H), 2. 01(m 5H), 2. 59- 2. 72(m 2H), 2. 78(m 1H), 2. 87(
m 1H), 2. 90- 3.05

(m 8H), 3. 25(m 2H), 3. 59(m 4H), 3. 75(m 1H) ,3. 84- 3. 93(m 3H
),4.15 (m 1 H, 4.38 (m 1|—|), 4.65fm 1 H), 5.08
(d, J=15.00 Hz, 1 H), 6.97 - 7.Q mﬁll—i),?.O?-
7.17 (m1H),7.28-7.42(m6H), 7. 53 /461

m 1H),7.85-7.92(m 1 offp, £7.99 -

d

(

mz 765.45, Rf 1.840-m%R 99
O ON1CHO iN/ ,C N

8-Cyclohexyl-N-(cyclopentylsulfonyl)-11-methoxy-1a-(((1R,5S)-7-methyl-

3-oxa-7,9-diazabicyclo[3.3.1]non-9-yl)carbonyl)-1,1a,2,12b-
tetrahydrocyclopropajd]indolo [2,1-a][2]benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30OD): 8 ppm 0.21 (m, 0.35 H), 1.15 - 1.26 (m, 1.65 H) 1.32 - 1.37 (m,

10 1H), 1.41 (m, 2 H), 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 - 438 (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.

20
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CH, 8-Cycl ohexyl -N-(di et hyl sul fanmoyl)-1

a-((7-isopropyl -3-oxa-7,9- diazabicycl o[ 3. 3.1]
WoR0e8A12473 car bonyl ) - 11- net hoxy-1, 1 a, 2, 12b 15 PCT/US2008/055893

t et rahydr ocycl opropal d] i ndol o[ 2, 1-a] [ 2]

benzazepi ne- 5- car boxam de. 1HNVR (500 MHz, CD30D): 6

ppm0.24 (m 0.25 H), 1.23 (m 0.75 H, 1.36 (m 2 H),

138(m 1H, 1.499 (m 6 H, 1.61 (m 1 H, 1.70 (m 1

, 1.84

( m 1 H? 8- g)g}l(glgx{l?ﬁ (Eowpylgﬁglgyl_) lg Ibe}h?{h? 136(%‘]'?( 583 7§Bet}1yl-3-

(m O%a-?gwdlazab%%lé[813313%659-9-yﬁcé;r3016y1) él;,%i)l;lb3 212(()”1 1
ZD b@ptl'(z\lll,ydé)rpyﬁlopr?p{i[g]ibmm i{ri_va] [Z]E)De'azoaz%mpe-%-rp%boxgmil? kI—IInNMR
ﬁ) Hksoo‘éﬂ/é@é dDB\oﬂ-) bli)pmb |_1|)me 0.35 ?Iﬁl 1(2“81%111@5,}871 3b- 1378 (nJr 1 H),
fm 138- WS(deEISﬁ‘i(@J@ﬂ M@(HRQH)J 785- AR (m, ‘9@)26%(111 1

pur 1 2.411G8 1 @2@%%%&@@\%%&@29 5A25 (R 22 01 (m,
8- c9 &) ohkiph, 2NX dRfres ﬁ?/ (190l Hafdl-)7-07 AmreHhokyz 17.22 (m 1 1)

a- ( 7,9 '
b7 cyerorat i) B b B8R, 190 4794y i) 345 -5.10 (. 1 )
t et LGRS u@@nsmgmbhm mmd@m[%z plritg]
1%Dsbenzazepl ne- 5- carboxam de. 1H NVR (300 MHz,

6 ppm 0.24 (m 0.25 H), 1.32 (m 1.75 H), 1.43
(m 4H, 1.78 (m 3 H), 1.98 (m ﬁa\omwaz 55 (m 1
H, 2.77 - 2.90 (m 1 H), 3.00 (§ %6, 3.11 - 3.26
(m 4 H, 355(m 359, 388(m H, 4.13 (m 4 H,
4.54 (m 2 H, 00()\33/9 1 H, 7.00 (dd,
J=8. 42, 256Hz 1 HS J.21 - 7.33 (m
1 H, 7.49 10760(m1H) . 788 (m 1 H),
7.91 - 8.06 (m 1 H. LOUM:. m7Z§76.35 Rf 1.747
mn., 98.2 %purity. O K-NO

8-C yclohexyl-N-(isobutylsulfonyl)-11-methoxy-1a-(((1R,5S)-7-methyl-3-
oxa-7,9-diazabicyclo[3.3.1]non-9-yl)carbonyl)-1,1a,2,12b-

15  tetrahydrocyclopropald]indolo [2,1-a][2]benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30D): 0.19 (m, 0.35), 1.07 (td, J=7.50, 2.56 Hz, 3 H), 1.23 - 1.37 (m,
2.65H),1.37-1.49 (m, SH), 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, J=15.37 Hz, 1 H), 3.67 - 3.82 (m, 3 H), 3.83 - 3.91 (m, 3 H), 3.96 (m, 1 H),

20 4.15(m, 1H),4.37 (m, 2 H),4.90 - 5.08 (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 (m,
1 H), 7.84 - 7.92 (m, 1 H), 8.02 - 8.07 (s, I H). LC/MS: m/z 689.49, Rf 1.788 min.,
97.0 % purity.
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N/// OO 11 HBQANONO CH \ I - CH 3 15

8- Cycl ohexyl - N- (di net hyl sul fanoyl ) -11- net hoxy-| a- ( 3- ox
W@20080124@ azabi cycl o[ 3. 3. 1] PCT/US2008/055893

non- 7-yl carbonyl )-1,1a, 2, 12b-

t et rahydr ocycl opropal d] i ndol o[ 2, 1- a]

[ 2] benzazepi ne- 5- carboxam de. 1H NWR (300 VHz,

CD3CD): 6 ppm0.25 (m 0.20 H), 1.08 -1.32 (m 1.80

H, 1.44 (m 4 H),

1.78(m 3H),1.99(m 4H), 2. 57(m 1H), 2. (r@lH) 2. 90- 3. 02(

m7H),3.62 20 (m 3 H), 3.85 - 3.94 3 H, 4.00 -

4.15 (m 4 H), 4.57 (m 2 H, ’6~- (d J=15.37 Hz, 1

H, 7.00 (dd, J=8.60, 23§d—|z , 7.17 (d, J=2.38

Hz, 1 H), 7.24 - 7.34 s 008/ 112473

PCT/ US2008/ 055893  Hj* . 50 1ol H), 7.82 -

8.06 (m 2 H. LOUM: mz 66.4 1.°760 nmin., 98.2

%purity. 0-1 11/(/ N ON g/N/ 3 O O OH3C--SN N

CH3 1 / OCH3 5

| a- ((3-Benzyl -7-net hyl -3, 7, 9- trlazabi cyclo [3.3.1]

non- 9-yl Nf(%cklﬁlmylwlfowyl)(%@@l'ohéﬂyl"ll methoxy-1a-((7-methyl-3-o0xa-7,9-

sul fonyl ) - 8-cycl ohexyl - 11- et hoxy-1, | a, 2, 12b-

t et ﬂaﬁ%%&ylér%ldwbgvaﬁrhwlbf 32.2,120-
2] %@?&%&H&ég&[ﬁzlh%‘laﬂgﬁﬁ|{_%)] %'éhiﬂ')gnné g—QerM{(gmld?t’: 1H NMR
1 20300 MHE@Q%D)lé)pmngdlm; 0.20 12, 1(Gf (6 3 1H)), 1.30 @2, 1(56, H)4 1.44

700,38 1R syl a2 g at s B Pagts g
(m 333K), J=B. EB77H( rmH43.68) ; 3 43 h, 3 H), 3.84-3.97 (m, 4 H), 4.14 (m, 2 H),
(m 150 & 28R h s, $13% 0 Lo 595417 101 2 7P s
10 (m,1H),7.53-7.63(m, 1H),7.85-7.93(m, 1H),8.02-8.11 (m, 1 H). LC/MS:
m/z 689.46, Rf 1.797 min., 96.0 % purity.

H,C CH,

CH,

N /
w
e N

o <]
H,Cl S~ N,
N N
&n, O 2

15 8-Cyclohexyl-N-(dimethylsulfamoyl)-1a-((3-isopropyl-7-methyl-3,7,9-
triazabicyclo [3.3.1]non-9-yl)carbonyl)-11-methoxy-1,1a,2,12b-
tetrahydrocyclopropajd]indolo [2,1-a][2]benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30OD): 6 ppm 0.19 (m, 0.35 H), 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 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 H), 3.61 (m, 2
H), 3.84 -3.91 (m, 4 H), 4.15 (m, 1 H), 4.45 (m, 1 H), 5.07 (m, 1 H), 7.01 (m, 1 H),
7.11-7.20 (m, 1 H), 7.26 - 7.35 (m, 1 H), 7.50 - 7.63 (m, 1 H), 7.88 (m, 1 H), 8.00 -
8.09 (m, 1 H). LC/MS: m/z 717.52, Rf 1.762 min., 97.8% purity.

164



7.17

(m1lH),7.27-7.42(m5H),7.59(m 2H), 7. 90(m 1H), 8. 01- 8. 09
W@ p08/112Hy3 LC/ MS: niz 779.48, Rf 1.897 mn., 9BCBUIR008/055893

purity. 15 OCH3 NN CH3 N OOOHI CGNNNO CH3

CH3 20 170 WO 2008/112473 PCT/ US2008/ 055893

la-((9-Acetyl-7-methyl-3,7,9-triazabicyclo [3.3.1]

non- 3-yl ) car bonyl )-8

cycl ohexyl - N- (di met hyl sul f anmoyl ) - 115,met hoxy- 1,1 a, 2, 12b

- tetrahydrocycl opropa[ d]i ndol o[ 2, }\ al’CH3

[ 2] benzazepi ne- 5- car boxam de. 1H (300 MHz,

CD3CD): 6 ppm 0.20 (m 0.35 H), d. - 1.30 (m 0.65

H, 1.38 (m 55H), 1.79 (m 3 H_, 1.93 - 2.21 (m 13
H, 2.62 (m 1 H), 2. 8 2.99 (s, 6 H, 3.56
(m 1 H, 3.90 (m é\}gﬂg,\w. 4. (g 3 H), 4.53
(m 1 H, 4.63 (m 1 Hy, 4. t“H) ,°46. 95 - 7.01
(m 1 H, 7.19 (m 1 H, 7. ‘ H, 7.50 - 7.60
(m 1H, 7.80(m 1 H, 7.88 .07 (m 1 H). LC Ms:

mz 717.92, Rf 1.760 mn., 97.6 % purity. 10 H3 NN
| CH3 NB-Cgrlghex@-8-(dimethylsulfamoyl)-1a-((3,7-dimethyl-3,7,9-

triazabicyclo[3.3.1] non-9-yl)carbonyl)-11-methoxy-1,1a,2,12b-
5  tetrahydrocyclopropald]indolo[2,1-a] [2]benzazepine-5-carboxamide. I[H NMR

(300 MHz, CD30D): 8 ppm 0.24 (m, 0.20 H), 1.24 - 1.38 (m, 2.80 H), 1.45 (m, 4 H),
1.56 (m, 1 H), 1.83 (m, 2 H), 2.04 (m, 4 H), 2.65 (m, 1 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 (m, 1 H), 3.86 -
3.95 (m, 4 H), 4.03 (m, 1 H), 4.18 (m, 1 H), 4.37 (m, 1 H), 4.51 (m, 1 H), 5.08 (d,

10 J=1537Hz, 1 H),6.99-7.07 (m, 1 H), 7.13-7.22 (m, 1 H), 7.29 - 7.37 (m, 1 H),
7.51-7.63 (m, 1 H), 7.89 (m, 1 H), 7.99 - 8.10 (m, 1 H). LC/MS: m/z 689.50, Rf
1.813 min., 98.3 % purity.

15
1a-((3-Acetyl-7-methyl-3,7,9-triazabicyclo[3.3.1]non-9-yl)carbonyl)-8-
cyclohexyl-N-(dimethylsulfamoyl)-11-methoxy-1,1a,2,12b-
tetrahydrocyclopropald]indolo[2,1-a] [2]benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30OD): 8 ppm 0.51 (m, 0.20 H), 1.68 (m, 4.80 H), 1.98 (m, 2 H), 2.12
20 (m,2H),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, 1 H), 7.35 (m, 1 H), 7.47
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~/ HB3GN SANNo CH3 CH3
8- Cycl ohexyl - N- (di net hyl sul fanoyl )-1
wW@2qo/11373i met hyl - 3,7, 9- triazabicycl o[ 3. 3. 1] PCT/US2008/055893
non- 3-yl ) car bonyl ) - 11- net hoxy-1, 1 a, 2, 12b 15
t et rahydr ocycl opropal d] i ndol o[ 2, 1-a] [ 2]
benzazepi ne- 5- carboxam de. 1HNMR (300 MHz, CD3CD): 6
pm024(m 0.35 H, 1.24 (m 0.65 H), 1.29 - 1.49

‘ " - 2 sibn . 30 Tt e g e BB 15 ds 8 14D 836451

(mei)L(ﬂl\/&7(ﬂWk21'D42RQ3 ﬁOQﬂn(ml%ﬂﬂhty3 12 - 3.22 (m

2 H, 342 (m 2H),3.51-3.66(m 1H),
3.88(m3H),4.13(m 3H),4.27(m 1H),4.60(m 1 20 H), 5.00
(m 1 H, 6.97 - 7204 (m 1 H, 7.24 £7.20 (m 1 H,
7.3 (m 1 H, 7.49 - 7.61 (m 1 )S%%.Sl - 7.92 (m
1.65 H, 806 (m 0.35 H. LO My z 689.86, Rf
1.785 min., 96.2 %purity. 171 W) 2008/112473

PCT/ US2008/ 055893 C(Cdv\l,,cl\L]o N 5% OH3C- INN N1 O
CHCH3 3 \/\N Q o

8- Cycl ohexyl -l a-((7, 9- i benz ¥, TNt ryazabi cycl o
[3.3.1] non-3-

yl ) carbonyl ) - N (di nmet hyl sul fanoyl ))- 11- nmet hoxy-1, 1
a,2,12b 5 tetrahydrocycl opropal dJ1 ndol o[ 2, 1-a] [ 2]

Benzazepi ne- 5- car boxam de. 1HNMR (500 MHz, CD3OD): 6

ppm 0. 22g. leoﬁex&ﬁNE&hm&hﬂ@ulfmoyl) ﬂ)metlaoiﬁla 3- Iﬂ&h{zl% 7,9-
1.75 38 - 1.46 3 H), r?)

(m trja 1cy§0 693- uli\]on-f M.lbcarlg)n@l-) 1(1,:‘\}2 lng) 2 54 ( m 1

I(") t&ra&?dﬁﬁ}rcl%pﬂ(ﬂm [d?naao sz-a]glél tenzade gﬁﬁe-éﬁhrﬁbx'jﬁudfsl %3 &MR

4. 0B00MH2 Q-H)3ODD f?BPT(lIQﬂOZ(mIrQ 20 H), 91924(-d1 36J(ﬁl5 826{’)H]Z45 (m, 2 H),
16’50 ‘J;')ss (lg gé) g (%1 gj‘ é})@% (({2110% %,?}9)72.68%,%}!‘?2.36(111,1
H), 2.48 (m, 1 H), 2.62 (m, 2 H), 2.86 (m, 1 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, 3 H), 4.18 (m, 1 H), 4.34 (m, 1 H), 4.46 (m, 1
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), 8.00 - 8.07 (m, 1 H). LO/MS: m/z 675.37, Rf 1.772 min., 95.3
15 % purity.

(o] /CH3
w
fe) N
o 0 § 3

8-Cyclohexyl-N-(dimethylsulfamoyl)-11-methoxy-1a-((7-methyl-3-oxa-
20  7,9-diaza bicyclo[3.3.1]non-9-yl)carbonyl)-1,1a,2,12b-
tetrahydrocyclopropajd]indolo [2,1-a][2]benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30D): 8 ppm 0.22 (m, 0.20 H), 1.30 - 1.38 (m, 1.80 H), 1.44 (m, 2 H),
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7.86 - 8.07(m 2 H. LOMs: nlz 842.66, Rf 2.010 min.,

98.0 % purity. N NNCH3 ONO O~ ~ 3--1::; N/
WERHBSHBETIN CH3 15 PCT/US2008/055893

8- Cycl ohexyl - N- (di net hyl sul fanoyl ) - 11- met hoxy-1la-((7-m

ethyl-3,7,9- triazabicyclo

[3.3.1] non-3-yl)carbonyl)-1,1a, 2, 12b-

t et rahydr ocycl opr opa[ d] i ndol o[ 2, 1-a] [ 2]

op 5655 1) 16730 1y 0 1Bk 21560% . ol ho ey g 46 Tm. 2

1 451) (292 - H0Hm, 9H)696€ th, 31HHB 811393 (m, 4H821 m, 2 ) 4.17 (m,

iH) %3 én(Q;ﬂ[) §1£%m éHBg o%lgn iH‘Eg7133 @1%‘ 1&2%_12 1 H),

3 260.56 th, 2HK)7.863.7553 ((nml H)187(21 VO 2QRA/HLREMIS: m/z 676. 40, Rf
PCT/ U82008/ 055893 H, 3.71 - 3.80 (m 1 H), 3.84

3. 91.703nirs, 9rﬁ)2°°zpufﬂw m 1H, 443 (m 1 H, 4.65 (m
1H), 4.98(m 1H), 6. 98-7.01(m 1H), 7. 15-7.20(m 1H), 7.28 -
7.32 (m1H), 7.50 - 7.609(m 1 H), 7.85 - 8.05 (m 2
H. LM mz 675.61, Rf)\l 83 mn., 98.7 %purity.
5 Al conpounds descri bétf |§§he @rocedures and

exanpl es that follow were ° by using the
following LC/ M met f{éd w d: Anal ysis

Condi tions: Col urmHC’l5 . NA 3.0 x 50nm S10;
Mbbi |l e Phase: (A) 10:99 ‘e Gatera (B) 90: 10
nmet hanol -wat er; Buffer: 0.19 Gadi ént Range: 0 10
100% B; Gradient Tinme: 2 mn; Rate: 4 nL/m n;
Analysis Tinme: 3 mn; Detectiok: /Detector 1: UV at
220 nm Detector 2: M5 (ESI+). NNO OONI \' \ SN

OH 1a-((7-Acetyl-3-0xa-7,9-diazabicyclo[3.3.1]non-9-yl)carbonyl)-8-
10 cyclohexyl-N-(dimethylsulfamoyl)-11-methoxy-1,1a,2,12b-

tetrahydrocyclopropald]indolo[2,1-a] [2]benzazepine-5-carboxamide. 1H NMR
(500 MHz, CD30OD): 8 ppm 0.17 (m, 0.25 H), 1.12 (m, 0.75 H), 1.33 (m, 2 H), 1.51
(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),
2.85 (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,1H),3.88 (m,3 H), 4.12 (m, 3 H), 4.26 (m, 1 H), 4.78 (m, 1 H), 4.90 (m, 1 H),
5.06 (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 704.34, Rf
1.938 min., 98.1 % purity.

20
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/[ Owve 15
8- cycl ohexyl - N- ((t et rahydrof uran-2-yl) net hyl sul fonyl) -

wa 2008/1 2412 b- PCT/US2008/055893
t et rahydro-1 1- met hoxy-1 a- ( 3- net hyl - 3, 6- di azabi cycl o
[3.1.1] heptane-6-carbonyl) cycloprop
[d]indol o] 2, 1-a] [2] benzazepi ne-5-car boxam de. The
product was purified by prep HPLC and isol ated as a

m xture of ast reo rs..n no FA s f.orm

108, © R UERSR TTREn e s R oL B pop o farbppad -+
pr oaymdhemawmﬁﬁtwlfa&owwxﬁ&no@a i), ep-converting
rot aners

tq’%ahyﬁfocgcl%ropi[dglgdolog 1- :ﬂdebﬁ?za@ewe-S?aﬁlg)xal?lgiTsiH (I)\I%/[R
( m g%olﬂmz Dg 81@% 0(2m(m20 2@&{% 12328<9n 2. 86 P941 43 (m 4 H)

97
ém 197(nH)2 H)42 Q!L(m MHBZ 5€m2 72:621529142—&8@2 1%);257 4] LH) 2.90 -
5.5 4 1 :
> 2 .o_%'(ﬁl% 8}%15’,'%3%5?\],: 0 99(%1 (4'%?;'7%(@91 H), %8@ 3’('d§ (m 3@ 4.15
7. SM,-IH),GQS((MIH),ZJ&G-({)H 1H)79 08 (.J98.Q(niz,1 HY) .98 - 044 {m, 1
8. 23 ( . 3 1 P / 8
8 B39 A, ém’ 720 080 HIAA 13 PO 2898982 (m, 1
(+/ H).-B9cy&c130le X H)- DNeMEt méatipd Ao -RH- pirmain-, 49.§ 06 pdiftpny|
-1,1 a, 2, 12b-
1% etrahydro- 11- met hoxy- | a- ( 3- net hyl - 3, 6- di azabi cycl o
[3.1.1] heptane-6-carbonyl)_, 5 cycloprop
[d]indolo[2, 1-a] [2] benzé%ep \e- 5 car boxam de. The
product was purified b . Pr SHP and isolated as a
bei ge solid in nmono TF t formyLC/MS: Retention
time: 1.810 min; nierE87 M3 p—pr oduct was
observed to exist as inter , o} otamers by 1H
NVR (400 MHz, CHLOROFORMD) 6 ppm 1.08 " 1.63 (m 7
H, 1.72 - 1.86 (m 2 H), 1.88 .15 (m 7 H, 215 -
2.60 (m 7 H, 2.60 10 3.19 (m4 H), 3.34 - 3.52 (m
3 H, 3.52 - 3.68 (m1H), 3.83-3.94(m 3H), 3. 97-
4 20( m 44 Cydlol&yl-N-(ddn¢thylsulfm @y1)3B-G7-Heprapyl-3-oxa-7,9-
_ 2 7.17 (m
sy sty Py Bediybly - FmehldorG:bpe: 772 (1
13 8t@mhmmﬂclﬂ)ropﬂdamolo[z 194 [X] ipendrz@ib&Sidarbokamde. Bl DMR
8500 ML, b3dD): 5 DomoD4 (m, 025 ), 1.23 (m, 0.75 H), 1.36 (m, 2 ),
1.38(m, 1 H), 1.49 (m, 6 H), 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, 1 H), 2.98 - 3.07 (m, 6 H), 3.20 (m, 1 H),
3.29 (m, 2 H), 3.37 (m, 1 H), 3.41 (m, 1 H), 3.50 (m, 1 H), 3.69 (m, 1 H), 3.92 (m, 4
20 H),4.00 (m, 2 H), 4.18 (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, 1 H), 8.05 - 8.12 (m, 1
H). LC/MS: m/z 704.40, Rf 1.755 min., 99.2 % purity.
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OO011 S "NNO 15

(+/-)-8-cycl ohexyl -N-(cycl opropyl net hyl sul fonyl )-1,1
W@2@81P173 et r ahydr o- 11- met hoxy-1 PCT/US2008/055893

a- (3-nmet hyl -3, 6-di azabicyclo [3.1.1]

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 isolated as a beige solid in

mono TFA salt form LC/ Ms: Refention tinme: 1.848 min;

me 657 (MH). The product observed to exist as

i nter-converting rotaner§cb§ MIVR (400 MHz,

CHLOROFORM D) 6 ppm 0. 29 - 4 2 H, 0.59 - 0.78

(m 2 H, 1. 10-161”(mO6H), - 2.19 (m
J=81.58 Hz, 6H), 212428 Lm 2.79-3.28 (m 2
m,331-372(m4(gH|q)3 Ry 25 3 H)
3.97 - 4.70 (m2H), 5. 33-5. 5Q¢ . 6.88%- 7.04 (m

J=8.56, 2.52 Hz, 1 174 WD 2008
PCT/ US2008/ 055893 H) , 7 05 - 7\
, 7.18 - 7.37 (m 1 H, 7.47 - 7.70 (m 1 H), 7.79 -

o et hyi FITRRT YA me@%u?raw@) 1o p ety dpra-T.-

g oIbdlaw})ﬁs)éclsl[elmh@m@t)car@onyl) -1 la,2 12b- Jo (3. Med,

enz - - azatricyc ecane
%jneFﬁtr%wcy‘&@rw&lﬂ@nﬂzﬁﬂ ala[ﬁlﬁ’e'?’a&el?lﬁe éﬁarhﬂwm(df b NMR
n) eesmadeaskdvs)l s p%ﬂ% 2m(fﬁt @Q?H‘j\@szsza(kﬂ @V’r@@{)t 943/\@1& MHP1.78

rt and stirred for he rxn m xture
evafmx%ftlbdl 9B dmg YnesD (and Pba?r‘ 77 137-8hey 1 I@)eﬁx@@éh 6ébhbt! -3.26

i s P TS ) P RE 38 > HPSORRg 1500

affHZde)g(ﬁémiy#8ib2déﬂﬁyﬂ$9,103@@IID 7.21-7.33 (m, 1 H), 7.49 -

1! 25801y ) Od -2 h2) R IEGANE 0B8R 1) ARIS! QW6 RY s, e
stirred s spenS|o

10- mEdhyplin. P8%pueiat ri cycl o [4 2.1.12' 5] decane in

Et OH contai ning conc. HC1(0.5 m) and 10% Pd- C was

hydrogenat ed under balloon pressure of hydrogen

overnight. The suspension filtered and filtrate

was added dry tol uene (10- 1 U evaporated to

dryness to afford the

9-net hyl -9, 10- dlazatrlﬁyc‘o[4.2. . ' 5] decane and 15

i sol ated as bis- HCkCsaht, ~N

15 8-Cyclohexyl-N-(dimethylsulfamoyl)-11-methoxy-1a-(3-oxa-7,9-
diazabicyclo[3.3.1] non-7-ylcarbonyl)-1,1a,2,12b-
tetrahydrocyclopropald]indolo[2,1-a][2]benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30D): 8 ppm 0.25 (m, 0.20 H), 1.08 -1.32 (m, 1.80 H), 1.44 (m, 4 H),
1.78 (m, 3 H), 1.99 (m, 4 H), 2.57 (m, 1 H), 2.77 (m, 1 H), 2.90 - 3.02 (m, 7 H), 3.62

20 (m,3 H),3.85-3.94 (m, 3 H),4.00 - 4.15 (m, 4 H), 4.57 (m, 2 H), 5.00 (d, J=15.37
Hz, 1 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, 1
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0O OIH SA\NN OHOUJO

8-cycl ohexyl - N- (N, N-di net hyl sul fanoyl )-1,1
W@ 2@81PR73 et r ahydro- 11- 20 PCT/US2008/055893

net
] de
ben
l-y
(12
sol
9,1
nmo

m).

hoxy- I a- (9- et hyl - 9, 10-di azatricyclo[4.2.1.12'5
cane-|1 0 carbonyl)cycl oprop[d]indol of 2, 1-a] [ 2]

zazepi ne- 5- car boxam de. Neat 2-(1H enzotri azol -
1)-1,1, 3, 3-tetranet hyl uronium tetrafl uoroborate

U3, o ok e 401 o 13 R GG L Gty B S g 760 min.

03 divagatty.i cycl o[ 4. 2. 1. 12' 5] decane (9 ng, 0.036
) and TEA (0.025 m, 0.180 25 nmol) in an. DCM (1
The mi xture stirred at rt overnight and then

evaporated to dryness. The crude pduct was purified

by
i SO
2.8

PCT/ US2008/ 055893 (M+). The pr od

exi
VHz ,
Hz,
1.4
2H)
2.5

H) ,
.8

reverse- phase prep. HPLC to aff®rdNthe product and
| ated as nono TFA salt: LC/ MS: Re tion tinme:
10 mn; me 686 175 WO 2008/1124 N

S observed to
Py 1H NVR (400

Yy (m J=6.17, 6.17
P4 43 (m 3 H),
- 485 (m

st as inter- convertlng L otaner
CHL OROFORM D) € 0l18. - .
1H, 1.10 - 1°2 g8(m" 2 .
3 - 1.61 (m J=24.93 H,
1.83-2.08 (m 4 H), 2.10 - (m2|—|),237-
5(m 2H, 2.58 - 2.72 (m ,2.73-2.94 (m 3
2.95 - 3.08 (m 6 H), 3.37 - 3.61 (m 3 H), 3.65 -
1 (m1a-Q&B8n{H3-THacthPl-3].D-tBaBbicycl8 B 1]am-9teadiony-N-

( mHlSjc ﬁﬂt%'lﬂllﬁ?yg-%-({;i??ohﬁxygil %)ejflhlzgg 1]1%@,112[,'_61 02. -734; 25

48

&t(dliwdﬂocybloplﬁpd{ﬂ]mdolo[z 1-a] [2]benzazepine-5-carboxamide. 1H NMR

i N 0530 05 Db (e 28 A . G 1. 340, 52031 .

1% l-'i,goﬁ)8134z(n7 63@ (W(rﬂ-lBH)l&@S& A8 (E%Hla 2) (n? 29@) 2.85 (m, 4
8- c%l%ﬁéﬁyllf&{%%%r%ﬁéé@o%ﬁw P, (zp,2H) %7 (m 4H) 4.11

a, 2

15

20

(&21be at:s%f(lﬁyﬂH?wls%h(HPtﬂmeoégn 1]#) 697 7,05 (m. 1 H).7.11 -
10-di azatri cyclo decane-1
717(m 1 H), 7.27 - 7.42 (m, 5 H), 7.59 (m, 2 H), 790(m 1 H), 8.01 — 8.09 (m, 1

H). LC/MS: m/z 779.48, Rf 1.897 min., 95.3 % purity.

Q

>\\CH3
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car bonyl ) cycl oprop[d]indol o] 2, 1-a] [ 2]

benzazepi ne- 5- car boxam de. Neat 2- (1H benzotri azol -
wa2008)124731, 3, 3-t etranet hyl uroni um t et r af | uor obRPCHUS2008/055893

(12.52 ng, 0.039 mml) was added to a stirred

solution of the acid (17 ng, 0.03 nmmol ), 9-nethyl -

9,10-di azatricyclo[4.2.1.12' 5] decane (9 ng, O. 036

nmol ) and TEA (0. 025 m 0.180 20 mmol ) in an.

| m t tor e ht
Cvannr at B o LSl ?refﬁab%sﬁ?lé%{lovﬁ-gﬂwtﬁm%
by bﬁ@feﬁﬁ-mﬁetm@ﬂamHBM1mtm;{yqrﬂa 1,10m- pr oduct and
i sol ated as nobno VS: etentlon time
2. 85%rWﬂr°cm1%Pr883ldlleW§2 1- %ir{élbﬁ?%?aﬁwfle-ﬁégr%%f‘l?eb‘{ YR

t 18 m,

m ?Jogﬁﬁﬁ@ﬁo@;@ﬁ%ﬁ a. ftg(éﬁ QL %%f §0b¥(133bi (M6 5 H§Q038 ( 5
i 28D.(1mf9 (m, BpH), %3 12 Qg(m 13 @72 é%{msl ), 2.82 (1@ H)12 9§E(S 6 H),
b S0 Ty L. Boype's 36,400 - £ 1Fm. FPR.53 45 PRy RS oy Thp. 4.99
2. 80m-113),805(-mM01ZmH) H), B319%(n, 1 1B, 31 (mp 1 13), ASO - 3.6 2m; 1 H),

176 00 oD 1543 er] Ho Rl 5L ok gy g s

4. 10urity4. 25 (m J=14.60 Hz, 1H), 4. 43-4. 56
1§m 1H),4.71-4.85(m 1H),5.12-5.26

m 1H), 6.91-6.98(m 1H),6.97-7.12 (m 1H),7.27-7.34(m
1H), 7. 49-7.58(m J=8. 31Hz, 1H), 7. 84- FH90
(mJ=8.44,6.17Hz, 1H), 7. 90- 7.99 1H. 5IN N
9- net hyl - 3, 9-di azabi cycl o [ 4. 2 nonane.

9- Met hyl - 3, 9- di azabi cycl of 4. 2\' 1] hbnane (J. O g.
Chem, 1960, 637).. Cone. H2SC4:(6.25 m, 0.117 10
nol ) was added dropvvisetoas@' ed cold (-5 O

sol ution of 8-nethyl -8 azabi . 2. 1] oct an- 3-one
(2.78 g, 0.02 nol) i g *Qi | e keeping the
tenperature bel ow 46-C. ® 0-5 C, neat
sodi um azi de (2.60 g, @, 040 added in snal |
portions while nmaintaing pot terature bel ow 35 C.

The mixture stirred at rt for h and then heated at
50 Cfor 2 h. Rxn m xture was powr'ed 15 into ice and
neutralized with Na2CO3 and then basify with 50% NaOH.
Or gani C $-GyelbhexsbNaahatlylaulthnidy)-Be((7,9-aAyeéthyl-3,7,9-

| oy R L R e e M na o ed

1§ My &@‘h}lydﬁé?ﬂ@fi@bh[@ﬂlnﬂiﬁlo [Zﬁl‘ﬁm b@ﬁzéﬁepme-s-carboxamlde 1H NMR
9-net h - di azabi cycl o nonan- 4- one

of f (iﬁﬁ%@éz $A3APx apam 0.4, (m39% H])’11|-¥4I\WRO(6§(§B N?—% %149 (m, 5 H)
CHLOROGERMD) @ (RPED 98 (i, 4-H)22.4Mm 1 1), 2531, 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 (m, 1
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
1.785 min., 96.2 % purity.
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20 1.85 (m 1 H 2.05 - 2.16 (m 2 H)
2.46 (ddd, J=16.05, 6.23, 2.14 Hz, 1
W@ Pqos2124y3 3. 17 (t, J=6.42 Hz, 1H) 3. 24(t
Hz, 1H) 3. 60(d, J=14.60 Hz, 1 H) 5.90
LAH (0.5 g, 13.17 mmol) was added in
a stirred 25 solution of
9- et hyl - 3, 9- di azabi cycl o[ 4. 2. 1] nonan-4-one (1.0 g,
6.48 mmol) in THE (40 m) and the m xture was heated
at reflux under nitrogen for 3-4 h. fRepction mxture
was cooled in ace bath and enched consecutive
addition of water (0.5 m 5% N
water (0.5 m) and then stirned r 30 mn.
Preci pitated sodium al um nate™as)filtered of f and
the filtrate was dried over MgSO4) filtered and 30
evaporated to dryness to afford
9- met hyl - 3, 9- di azabi cycpof4. 2. 1Jmonane as a |i ght
yellow oi | . 1H NMR g4o\ﬁ\ Ch =QRM D) 6 ppm 1.08
- 1.67 (m 4 H 1. 74 1. 201 - 2.31 (m
2H)241-246(m§H J=13"09, 2.01 Hz,
1H) 2. 77-3.00(m 2H) 3. 07- 3. 36(n1 3. 50-4.06(m 1H). 177
WD 2008/ 112473 PCT/ US2008/ 055898 /N N 0=< /N O O IH
HOSNI \' NOw
8- gy(li lzghf Llof-\%(yy?&\'(@'9%59&&1531%%&9&/4&@11033 3.1]non-3-
nethb%ybﬁmﬂXE(d%nﬁmdhuyhgmdDdiabﬁbwckblﬁﬂﬂﬁbi] nonane- 3

Car BT B 9B ) P oy B s (AR
b ox 6300 AHz, NERRCGD)( & pbm bE22Z@1, 0i2226), 0.90 (m, 1 H), 1.19 - 1.28 (m, 1.75

i 4 IR DTy S PR Bed S

thezam(lel (88 2wy, (nQ1®ﬁlzmpH)9 3r116t(ﬂ1yhﬂ$,,3943 (m, 1H) 347 (m 3

di az cycl of 4. nan 15 nuy, nmo|

(o B Bl G 3 L ART 2R bion Tiagd (i 3 e S 5 46 B 1

§t I SUX @94&7 ox (n{ QTH)3@08457 ll"l7 Gnalnld) then 7%‘6%&0[131{53@ 70Q@mlOH),
yness. The crude pro urifie

r evéﬁéeﬁﬁﬁ%é I‘Bf éﬁ/MﬁP@é’ %48 6éf$ Qilotfﬁlél 9§>|60/d%rllty~as a

m xture of diastereoners and isolated in nono TFA

salt: LC Ms: Retention tine: 1}%%§ mn, me 674

2.42 (s, 3 H

H 2.80 - 2.90

J=6. 30 PCT/US2008/055893
s, 1 H. Neat

(
smal | portions to

(M) . The product was observed exi st as
i nter-converting rotanmers by 1H (400 MHz,
CHLOROFORM D) 6 ppm 0. 22 -

15 8-Cyclohexyl-N-(dimethylsulfamoyl)-11-methoxy-1a-((7-methyl-3,7,9-
triazabicyclo [3.3.1]non-3-yl)carbonyl)-1,1a,2,12b-
tetrahydrocyclopropald]indolo[2,1-a][2] benzazepine-5-carboxamide. 1H NMR
(500 MHz, CD30D): 8 ppm 0.23 (m, 0.30 H), 1.07 -1.29 (m, 0.70 H), 1.36 - 1.45 (m,
5 H), 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

20 (m,1H),2.54-2.70 (m, 3 H), 2.86 (m, 1 H), 3.00 (m, 8 H), 3.20 (m, 2 H), 3.59 (m,

172



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 15 3H),1.85-2.22 (m
W®20p/1122728 - 2.69 (m 7 H), 2.69 - 2.98 (m A4P¢Y/USDIYE5893
- 312 (m 6 H), 3.43 - 3.56
(m1H),3.55-3.82(m2H),3.84-3.91 (m J=4.28 Hz, 3 H),
3.92 -4.08(m2H),4.10-4.24(m 1H), 4. 64-5. 10
(mJ=132.95Hz, 1H),6.87-7.00 (m 1 H), 7.01 - 7.12 (m

! ';')1 5@73%1; 3§07§g§’51 r%)g‘sﬁﬁ E:)m ,Q'g?}; M) 41483 Mt D1l 8% (m,

3- rrgmyzt.%g%gnﬁa,-ldi[)a@.am cyck@, 1 4),2.15]- 7vonane gI),37.28\lb’f.3de,3,H),
9-izaicco4.2.1 onane was prepar y_follow n
Uhe 5P o0dN el Hedal bl i > as e Bes o) Rich gt M. 9.7
Chem pur@60, 637. Conc. H2SO4 (3.25 nl, 0.061 nol) was
addedpdropvm se to a stirred cold (-5 C) soI utlon of

8- benzyl - 8- azabi cycl o[ 3. 2. 1] oct an- 3- one

2008/ 1124l sompopndisiogdicd 55ho grocgdurepzad @Xan@l% ih'cﬁﬁqﬂ)ow ere
CHng?hl)(zlé bilidingVRE k‘cﬁlokxﬁ‘%gd@gmhﬁetﬁcﬁmﬁﬁ[ R %HQ@LIQWOH(ETIOHS

After coolin C, neat sodium azide (1 8
0. 0£olumt )’HEHQNE%&T‘@@XTWIOIX SOpem £1 G idobikiPhese: (A) 10 9
mai L0l t "
was Hlts??llbﬁle (lB) r@m@\%{é@ﬁ# %%‘{Yﬂ‘%@g q%eg%q’g dﬁg%%w&& oxl 0
16 or 1000 B; themt Kimer énm§l<p)foaafed4 mhtroinj SealgsidliBre: 3 min;
neuty. d agih f i th 50% NaCH.
& o ReREpE et b TR R0 e e ZRS )
re-extracted wth CHC13 (2x25 m ). Conbi ned organic
lyers were washed with water® m), brine and dried
(MpS™M) . Evaporation of CHC13 Ves0
9- benzyl - 3, 9-di azabi cycl 9[ 4, 2. 1] no
sem -solid. LC Ms: 231 \ :
10. 54 mvol) was added |no§1rm
sol ution of
9- benzyl - 3, 9-di azabi cycl o[ 4. 2. 1] an-4-one (1.2 g,
5.21 nmmol) in THE (40 ml) and the mixture was stirred
under nitrogen overnight. Reaction m xture was cool ed
I$n ace b&tyrlehedyleN€iteshay dbgfummbeineihysulendilk1,bn2,02b-

) Caretal-bet R R R Bl B KB b arbonsd
al unyahegirep [\dasdélplztlez]{azjbafzﬁze@m i-tmrbﬁxdmldatTéle\pasiuctmasd
at DA St G R RORREFL S R BRE Jud 1 s
| i ghtrm. LC/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) &
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, 1 H), 3.38 - 3.82 (m, 7 H), 3.83 - 3.97 (m, 5
H), 4.31 - 4.52 (m, /=25.94 Hz, 2 H), 5.34 - 5.57 (m, 1 H), 6.91 - 7.02 (m, J=8.69,
2.64 Hz, 1 H), 7.05 - 7.18 (m, J=2.52 Hz, 1 H), 7.21 - 7.35 (m, 1 H), 7.54 - 7.69 (m, 1
25  H),7.79 -7.98 (m, 1 H), 8.04 - 8.23 (m, 1 H).

n-4-one as a beige
10 Neat LAH (0.4 g,
s to a stirred
OMe
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yellow oil. LOMs: nmle 217 (MH). 20 Neat | odonet hane

(0.173 m, 2.77 mol) was added dropwi se to a stirred
wa@oatimm of 9-benzyl -3, 9-di azabi cycl o[ 4. 2. 1] nRCEOE2008/055893

(0.4 g, 1.849 mmol) and TEA (2.58 m, 18.49 mml) in

THE (5 m). The resultant suspension was stirred at rt

for 3 hrs and diluted with ether and then filtered.

The filtrate was evaporated to dryness to afford

9- benzyl - 3- et hyl - 3, 9- di azabi.cygl o[ 4. 2. 1] nonane as a

light yellow oil. 25 LC M5 niler R3] (MH). Neat

anmmoni um formate (2 g, 31 7 s added to stirred

suspensi on of 0

9- benzyl - 3- net hyl - 3, fhﬂ j

nmg, 1.085 mmol) and © -

abs. ethanol (50 m). The m xt ur

reflux for 2-3 h. The suspensio s filtered and to

the filtrate TFA (0.5 n1) was added and evaporated to

dryness ff N 4
3 et nyt U5 BB N st R ps R visalfon sl a2
as tdﬁmhlydm-mi:ﬂleﬂmky-la-l(Ehi‘éBlyl—BiﬁedliZhblc@Md[B)I l]lﬂlﬂaW% carbonyl)

083‘/@1 1247@@?@% ﬁqﬁﬁgﬁwg%%g‘ﬁr?&% yy?z)_rn]ﬁ!e Rt product was

a, Zp&ﬂ'ﬁbd @'H[dr@aﬁkﬂlsolated as a beige solid in mono TFA salt form. LC/MS:

etethon tlnge lrgﬂ) m{n m/e 88’?&1\%%%% rocﬁlc[ was obs rver]dotg %Ql(set a%
car B@é}%bﬁ\%‘tﬁlgqgfaﬁﬁ{sdﬂyl 1R Qod v 2HPeRTFTRNITS-53psaT .08 -

boxam de. Neat 2-(1 benzotri azol -

| - ylp3 {mq7 §).3- 7t2et1r8érfm RyDuk-&hi Lk et7rRE Pdor 868 (at eHy, 260 -
9 I rr L

1?%(9323?@ 4%@ 94’ 3‘6@8(%11?‘5"#30'3 §23 ﬁ6§&ﬁh1}|?)<_j3%9 Wl @, P, 3.97 -

di aééﬁl(my‘bHQ)[MZSZ 491 om Ak, 5. BIEAE GF. léH)ng 8707 06 2mpdrsISp, 2.77

andyy .3 ). n Glad ). e
o o BT T JPh 2 38 e T e
evagot. it dd 1thd), aﬁyﬂé§éﬁnth§f%&ﬁdé£br&@%c&2hbslﬁﬂXified
by reverse-phase prep. HPLC to afford the product as
a mxture of diastereoners ang isolated in nono TFA
salt: LCMs: Retention tinme: (I783Q min;, ne 674
(M#). The product was observe 0, exist as

i nter-converting rot neﬁs D }IVR (500 VHz,
CHLOROFORM D) 6 ppm 1 H, 0.72 - 1.14
(m 1 H, 1.13 - 1.47 (n1 .4
H, 1.65 - 1.83 (m 3 H), 1 83 2.14 (m 4 H, 2.14 -
1§.40 (m 2 H, 2.38 - 2.69 (m }

2. 1] nonane (250
~ofde 141 mmol ) in
was heated to 30

(+/-)-8-cyclohexyl-N-(cyclopropylmethylsulfonyl)-1,1a,2,12b-tetrahydro-
11-methoxy-1a-(3-methyl-3,6-diazabicyclo[3.1.1]heptane-6-carbonyl)
cycloprop[d]indolo[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) 6 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,
6 H), 2.21 - 2.78 (m, 10 H), 2.79 - 3.28 (m, 2 H), 3.31 - 3.72 (m, 4 H), 3.78 - 3.97 (m,

25 3H),3.97-4.70 (m, 2 H), 5.33 - 5.59 (m, 1 H), 6.86 - 7.04 (m, J=8.56, 2.52 Hz, 1
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H,2.70-2.87 (m 3 H, 2.86 - 3.08 (m 6 H), 3.09 -
3.42 (m2H), 3. 43-3.55(m 1

WOR0818878. 73(m J=16. 48Hz, 1H), 3. 74- 3. 98( m 4H) , BUDBSWIRE5893
(M1H),4.22 - 4.61 (m 2 H), 4.61 - 4.87 (m J=35.10
Hz, 1 H, 4.95 - 5.21 (m J=64.39 Hz, 1 H), 6.86 -
7 01 (m 1H), 7.02-7.14(m 1H), 7. 25- 7. 34
(m1H),7.34-7.58(m 1H), 20 7.78 - 800(m 2 H. The

00 R W PSSR S L 07

PHENGWENNEH)QMNA@&san15gnn1510 Mobi | e Phase: (A)

10: 90 et hanol -wat er; (B) 90 10 nmet hanol - wat er ;

Buf f er: O 1% 25 TFA; G adj e: O- 1000i>

G adi ent “F}eﬂgl-%"rﬂl??atrﬁyswl%%é 1gecaRg. f;co dAﬂa@W ugion of
31 M8 peyHN0- d@@&tﬁ S}Pc'ld{ﬂ]Z 10et186dafd (V1M \CRE. 2008, 191D115-2123)
Det ect or 2: 180 WD 2008/ 112473

PCTAYSDIEYD Y %35 (1- %J@Hé&aé pddsd ddd dlipeamixgire wpreallowed to warm to

Pr epahatdfi 0f 2-3natievika ﬁm&ul‘é Iwéhd @@p@%@éd% gryﬁes%hﬁ‘@]gﬁﬂ?oned
A suspensi on giﬁwﬁr|d|ne 2, 6-di carboxylic acid
faly

g, bawem aihay NeHEO3raeethen lays seperatad, pashgd wh brime and

par e QiS4 BBl ol e O AR BP0, %
16, ?th@atlﬁcyslﬂ)é‘béhél ddﬁcwwsas fdlhlghfelvrewn aﬂudA Btﬁreedfsmsnenmreoma@nzyl-

o b P YUb b ARG Lt PR Tedb o K0B1 conaining cane. el 05

whi td) adl1D% P(d5C 9Ja§] hydi‘ﬁ@@lated_ﬁklﬁr bal]mbmp&?sﬂre(d‘ﬂﬂ#&jrogéfmmnlght

col f eridi 2,6-dic X

ot atyraReshn 5 HhirelyR yBRG SLAFHR ChAETR ki

( 10c@Poratcd td OryB&s monatfoxrd ﬂie@zmd:thydh)l, Iox difiarkmtle[4.2 11°4RBcane and
s added at a rate that kept reaction

I?ﬁogﬁglaﬁwésm@%actl on mxture was allowed to warm

to rt and stirred overnight. Excess benzyl

chl orof ormat e was renoved by washing the rxn m xture

with ether (2X 10 m). Aqueous | més cooled in a

ice bath and acidified with 6N HC ) and white 15

precipitate was extracted with Et Q&c X25 m), dried

(MS™), evaporated to afford

1- (benzyl oxycar bonyl plperldld%_z 4- di carboxylic acid

asa\/\,hltesolld(lNLS 1 . VBH m e 264

(M C2H) +. Neat ace/u,s\ @ 3m,480mm|)

1- (benzyl oxycar bonyl ) pi peri d ne=\

was added to a stirréd 20

(.23 g, 4.00 mol) in toluene 20 n) and the

m xture was heated to reflux fo h. Resultant clear
sol ution was evaporated to dryness to afford the

o1 (1. 5 B RPN Ry fr RSP TR SRR 1

201 , mkéhodg-1a-(9-methyl-9,10-diazatricyclo[4.2.1.1% 5]decane-lO-

/
di’cdf boxylic acid

carbonyl)cycloprop[d]indolo[2,1-a][2]benzazepine-5-carboxamide. Neat 2-(1H-
enzotriazol-1-yl)-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-
9,10-diazatricyclo[4.2.1.1*°]decane (9 mg, 0.036 mmol) and TEA (0.025 ml, 0.180
25  mmol) in an. DCM (1 ml). The mixture stirred at rt 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/e 686
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mol ) and TEA (0.558 ml, 4.00 nmmol) were added to a

cold (-20 C solution of the 25 crude anhydride in an.
waplsfie4amd ) and the m xture was all owed to war PET/US2008/055893

and stirred for 1-2 h. Rxn was diluted with ether (25

m) and 2N HC1(10 ml) was added and organic |ayer

separ ated, washed with water, brine and dried (MgSO4).

Evaporati on of solvents gave a viscous oil (1.13 g)

whi di ssolved {n an. toluene (10 m) and

1 e B i AT e ol St Tl sORertg reB iy H NMR
The (430 M taHI©OR@SORBEAD e8lpR 0118 13X éanJ=f6QF7, &1hHandH), 1.10 -
then evaporated to dryness to afford an oil 1.32 ?)

whi 88 @s? Burli30i-det gy # Iflésh“%:ol-@hméﬁ%%%dré)p k9 - 1.85 (m,
(sibirga gel2 0P 102 3 @), afHankshanzyl) 2.58 -2.72 (m
3-negﬁylg§,49%¢652€2?9?dig&?%ic %Iég3.2§¥ ﬁongheé%- 72 (m,
Ear Béhy3- 4t €2.%6(m 3dd) 8P 388 o) 6 %D) 3805 31 (863 5D)3.65 - 3.81 (m,

LC NS - _ | 7 ’
per) 04s00G ddlueY - WATPI P Bman e dp (i oogte 1 1

nonane-9- yl ( ) 4 a % Rd--G.
(oo it FRO ARt L8 O b T ppe TRl LP 7o
undesnss ha) 1-968, P3xEg.uUrld), 3R3 hy @0 dpeh-8aes.hg Hhtl HYASO0 - 8.00 (m,

1?”3??§Sion was filtered to renove the catal yst and the
iltrate was evaporated to 5 dryness to afford

3-met hyl - 3, 9-di azabi cycl o[ 3. 3. 1] nonane- 2, 4-di one as a

white solid (377 ng). MS: me 169 (M. To a stirred

cold (0-5 © suspension of LAH (2 ngw 5.40 mmol ) in

an. THE (15 m) a solution of

3- et hyl - 3, 9- di azabi cycl o[ 3. 3. 1] ngnane- 2, 4-di one (375

10 mg) in THE (5 mM) was added ] he m xture was
heMedtoreHuxforle&.FMnAfinMedin aice

bat h and quenched ddilt i
NaOH (0.6 nl) and wafe}l (7 afdt he the

suspensi on was Vi gorously st i

dried over Na2SO4. Evaporation of_sol vents gave
light-brown oil which was diss 8

treated with INHCL in ether to ord 3-nethyl-3,9 15

di azabi cycl o[ 3. 3. 1] nonane and isol ated as bi s- HC1

sal t. NMS-cydlahetvlAN-(iMprppylHfon iV, 1202 bMetr ahYdDgdDymetBoxy-1a-
p _ 34- 5H, . 5 , m, 2.57-2.97

1%’4&7’(911%;;%1%%?@}(1 éﬁzmﬁ }cg%lg [ﬁﬁzr{e)ﬁ gdr&%lheéﬁgr eparation of

ami dedbohyljnyrio propédijpalioth] hitra] [2[beacizeisine-5aaetyix o ideo INehi 11( H-

i xPPRTRON T3 e i 5 TR BRRR T3, me g0 39
eq) mand) whkAd(d teqktitred @iution DOME Wes (g, 1003 haol),V-Dethyl-
at

v g Sy ) B D hetst B RS m 0180

20  mmol) in an. DCM (1ml). The mixture stirred at rt 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: 2.855 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  1.29-1.57 (m, 8 H), 1.65- 1.85 (m, 2 H), 1.84 - 2.06 (m, 4 H), 2.09 - 2.33 (m, 2 H),
2.36 -2.54 (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, 4 H), 3.83 - 3.93 (m, J=3.78 Hz, 3 H), 3.96 -
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NN:~ ONOO n SNN OH?25 182 W 2008/ 112473
PCT/ US2008/ 055893

w@ 20081187 ycl ohexyl - N- (et hyl sul fonyl )-1,1 PCT/US2008/055893
a, 2,12b-tetrahydro-1 |-nethoxy
| a- (3- et hyl - 3, 9-di azabi cycl o[ 3. 3. 1] nonane- 9- car bonyl)
cycl oprop[d]indol o[ 2,1- a]
[2] benzazepi ne- 5- car boxam de. The product was purified

et B0Pore T A 2598 R 0T Talisl ERuB bid T A a5

pr odent 5. yBss. ohGe Ve 600 - 698 8, BH), |6m:7er7-1c2qﬁlyemn;g7 7.34 (m,

TR T %f"N“J/?s 5602 115 3 50 o Ty g 1 1P THS o -

JsagsgmHzHlo , 2,19 - 2.45 (m 1 H ,248-317
gmlo ,332-353(m3|—|) 3.54 - 3.76 (m
15.36 Hz, 2 H), 3.77 - 4.04

7~

(m4H), 4.54-4.77(m 1H) , 4. 81- ,,

5.27(m J=119. 61Hz, 1H), 6. 86- .N 1 H, 7.03-7.16 (m
J=2.52 Hz, 1H), 10719734( ,7.48-7.75

(m 1H), 7. 80-8. 1 2H) . ~ ONOOZI NN\ / Ow
(+-)- %y@ﬂmlréﬁﬂlmbwyle[%?pﬂagm@u?%ﬁiwl)391 1
a, 2d1%24151cty€1t0§1/]916&né{11 OF2 Chem., 1960, 637).. Conc. H>SO4 (6.25 ml, 0.117

met hoxy-I'a- ( 3- met 3, 9-di azabi cycl of 3. 3. 1] nonane- 9- ¢

18r bawiwas ag |d@(mw;f§ tp g]sqlrﬁqﬁcgogt @5 )é})lutlon of 8-methyl-8-
[ 2] | ) :
pur IQ%I egaE@'znﬁOéaﬂ: %Qeaéa?g?g 8 at ?&Ras a (tt% )zwglclnei lfegil.) ing the
LC/ MBipeRerebdldwns tC.mter 20@ig to OiSiC, nvae scalmn @ZWW 60Ene.040

Pg?gl% %a‘é’%@de‘a ﬁW&%%ha@_&%@ 33@%%)‘4& B&B‘& ¥ 35 °C. The

- 1rrﬁa>7cu1(e rmrrﬁi dtlyt, fod 2166hd-theh. g @te@ @ SO 3= .RxR nhilxturmdﬂ)poured
1% g?{lt? 1r%e anc? ne(umlhzeg w'ﬁl ’NagCé and tl?en%gm%yrgvlth de)) Na%H5 %rganlc layer
J=14epafdtdd aBiHjhe 3q 3ByeB rQtiay édHyvith CHEI 42X T 1) IEY mElinQI7erganic
IJ-|Z( %rg%ei%\gafﬁg%\%ﬂtﬁ ‘%ﬁ}g é'o")gg)z 'bIer?e- Zﬁdlc{?i%ﬂl\‘}@gOS? Evaporation of
CHCIs gave 9-methyl-3,9-diazabicyclo[4.2.1]nonan-4-one as a off-white solid (1.15
g, 37%). IH NMR (400 MHz, CHLOROFORM-D) d ppm 1.67 - 1.75 (m, 1 H) 1.77 -
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, 1
H)2.80-2.90 (m,2 H) 3.17 (t, /=6.42 Hz, 1 H) 3.24 (t, /=6.30 Hz, 1 H) 3.60 (d,
J=14.60 Hz, 1 H) 5.90 (s, 1 H).

Neat LAH (0.5 g, 13.17 mmol) was added in small portions to a stirred

25  solution of 9-methyl-3,9-diazabicyclo[4.2.1]nonan-4-one (1.0 g, 6.48 mmol) in THF
(40 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), 15% 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  evaporated to dryness to afford 9-methyl-3,9-diazabicyclo[4.2.1]nonane as a light
yellow oil.1H NMR (400 MHz, CHLOROFORM-D) & ppm 1.08 - 1.67 (m, 4 H) 1.74
-1.92 (m, 1 H) 2.01 -2.31 (m, 2 H) 2.41 - 2.46 (m, 3 H) 2.66 (dd, /=13.09, 2.01 Hz,
1 H)2.77 - 3.00 (m, 2 H) 3.07 - 3.36 (m, 2 H) 3.50 - 4.06 (m, 1 H).
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8.01 (m 2 H). 183 WD 2008/112473 PCT/ US2008/ 055893
\NbWON OOu S N ~ H\ / \ [/ Ow

wW@2@gaiahexyl - N- ( PCT/US2008/055893
N, N- di net hyl sul f anoyl ) -1, 1a, 2, 12b-tetrahydro-11-
met hoxy- 1 a- ( 3- net hyl - 3, 9-di azabi cycl o[ 3. 3. 1] nonane-9-c
arbonyl) 5 cycloprop [d]indolof 2, 1-a]
[ 2] benzazepi ne- 5- car boxam de. The product was purified
by prep HPLC and isol ated as a bei solid. LC M
Retention time: 2.890 mn; nie 6 (VH+) . The product
was observed to exist as |nter cow, ting rotaners by
1H NWVR (400 MHz, CHLO?G:O?MD) 6_ppm1 01 - 1.59 (m 7
H, 1.58 - 2.36 (m; 9 H, 2.37 22{30 (m 15 H), 3.42
- 3.74 (m 2 H), S.ﬂl/,o .93 (m/J=3'd2 Hz, 4 H), 10
3.93 - 4.22 (m 1 A/ .
5,20 (m 1 H), 6.85 = #04
7.02-7.17(m J=2. 27Hz, 1H), 7. .
(m1H),7.41-7.66(m 1H), 7. 76- 8.
Ou SN\VN OFi / / Ow 15
(+/-)-8-cycl ohexyl -N- (et hyl sul fonyl)-1, 1a, 2, 12b-tetrah
ydro- 11-¢n N _ 1.
(- (3 met PRI SN fime oy ames a2 2 gtratdrec iy
cy ¢ megrosp{ldi(P-merohd{32- szzﬂﬂlcyclo[4 2.1]nonane-3-

L 2T BEABOLOG AR oy O PLESh Ty Ll

Ret berzboazdli1r@)-1,2,3 S4t6trarhathy lmoiugSStrafMekoporafeh(@2 mg, 0.069 mmol)
was added to a stirred solution of the acid (28 mg, 0.051 mmol), 9-methyl-3,9-
diazabicyclo[4.2.1]nonane (15 mg, 0.102 mmol) and TEA (0.021 ml, 0.152 mmol) in
an. DCM (1ml). The mixture stirred at rt for 30-45 min and then evaporated to

10 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: 1.788 min; m/e 674 (MH"). The product was observed to exist as
inter-converting rotamers by 1H NMR (400 MHz, CHLOROFORM-D) 6 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,

15 3 H),1.85-2.22(m, 5 H),2.28-2.69 (m, 7H),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, 2 H), 3.84 - 3.91 (m, J=4.28 Hz, 3 H), 3.92
-4.08 (m, 2 H), 4.10 - 4.24 (m, 1 H), 4.64 - 5.10 (m, J=132.95 Hz, 1 H), 6.87 - 7.00
(m, 1 H), 7.01 - 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

A
LA
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. H2SO4 (3.25 ml, 0.061 mol) was added
dropwise to a stirred cold (-5 °C) solution of 8-benzyl-8-azabicyclo[3.2.1]octan-3-one
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20 product was observed to exist as inter-converting
rotaners by 1H NVR (400 MHz, CHLOROFORMD) 6 ppm 0. 14
wo2@8824¢(3m 1 H), 1.10 - 1.49 (m 7 H), 1.48 -PQI/LS20081955893
11 H),2.18-2.39 (m1H),2.50-3.21 (m 5 H), 3.28 - 3.75

(m 7H, 3.83- 3.92 (m 4H), 3.92 - 4.34
(m2H),4.53-4.79(m1 H), 4.86 - 5.24 (m J=82.59
Hz, 1H), 184 WD 2008/ 112473 PCT/ US2008/ 055893

6.91- 7..02(m 1H}..7.08+7 15(m J=2. 52. .
v, 5 301 Pt PR (7 VI I bine e pmgrugbelqy 5 °C
7. 8After cbofifg {0r0-5 ‘Et”&eﬁGSotﬁZlm a]z1de|)(1 30 g,QﬁO2O ol Lvray dildedlintdhmall

\N~ ON O "--NS M
(+ pgrtlgns ed%aé%qnln&pempﬁﬁéquf%m %%ﬁ’y | "5he Inlg[ture was stirred at

a, 2rtbdbmight irﬁhh{éi‘lrﬂéatéd- at 50 °C for 2 h. Rxn mlxture was oured into ice and
met hoxy- | a- ( nethé - di azabi cycl of 1] nonane-9-c¢

ar bB‘ﬁWa 1zed(yvg1| e{ng}heﬁ@&l@[\@t}}l Odj’ NaOH Organic layer separated

[ 2] Ql?d"t?x@ltg RiyRErexxGANRO¥ATHE13 (BRS RANHOLYmbind@Sreanic lyers were
purified prep HPLC and isol ated as a beige solid.

LG Weshetkst @ statas ALt mivebring apbeics MeSRA) ripptaBor NHRHCI3 gave
TheyBEAINSY HBSHRRARE NS R, PXheL ARLLEL §cﬁﬁ”}‘!@ﬂ\f{$ g 231

rotarmers ppm 0

- 0(@H+Em 1 H, 1. 01 - 1.47 (m 6 H), 1.47 - 1.88
1§m 6 H, 1.87 - 2.21

m 7H), 2. 24-3.13(m 11H), 3.38-3.56 (m 4 H), 3.57 -

. 69 ( mN&t1L3HI©.44 10.34 Kmol Bwhdded3in 9rhal] pyrtidnsH ,a strr&o

Fﬁoqunfgl@f%@et}zyié 97 cﬁazaalc}'éc.%gﬁ.@mnonirt% 1one i%]g %g, 5(%1 f)nﬂ THF
J 8 (éﬁ)ﬁnlb-lzmd the hiixturé v¢h9 stirreZL u’ﬁiﬂer(mﬂrog]:n b&ermﬁhtB ReactBn Ghﬁxt(n‘a was
( + ‘301%1 1839‘&?9%?&WI q—“RPCPBd 'Pyoi%?lsi?ﬂ "< alﬁ(? jtpn ﬁ?f ‘fatﬁr @4, 15%
15) t soany drma dnk-warEd0Xyml) 24 then stirred for 30 min. Precipitated sodium
cy c élgglﬂnrg%]\?ﬂ%s fﬁ@{ﬂ}lgl[f zan% kt)}llectyltrate Wwas grle]a] or\]f(e)rn 1@[25(32, fclt%&kc)l%ng ")
evaporated to dryness to afford 9-benzyl-3,9-diazabicyclo[4.2.1nonane as a light

yellow oil. LC/MS: m/e 217 (MH+).

20 Neat lodomethane (0.173 ml, 2.77 mmol) was added dropwise to a stirred
solution of 9-benzyl-3,9-diazabicyclo[4.2.1]nonane (0.4 g, 1.849 mmol) and TEA
(2.58 ml, 18.49 mmol) in THF (5 ml). The resultant suspension was stirred at rt for 3
hrs and diluted with ether and then filtered. The filtrate was evaporated to dryness to
afford 9-benzyl-3-methyl-3,9-diazabicyclo[4.2.1 nonane as a light yellow oil.

25 LC/MS: m/e 231 (MH+).

Neat ammonium formate (2 g, 31.7 mmol) was added to stirred suspension of
9-benzyl-3-methyl-3,9-diazabicyclo[4.2.1]nonane (250 mg, 1.085 mmol) and 10%
Pd-C (150 mg, 0.141 mmol) 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 evaporated to dryness to afford 3-methyl-3,9-diazabicyclo[4.2.1]nonane
and isolated as the bis-TFA salt. LC/MS: m/e 141 (MH+).
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a] [ 2] benzazepi ne-5-carboxam de. The product was
purified by prep HPLC and isolated as a beige solid.

WQ oRB124Ret ention tinme: 2.918 mn; me 673 ( MBJT/UT1968/055893
product was observed to exist as inter-converting
rotamers by 1H NMR (400 MHz, CHLOROFORMD) 6 ppm 0. 12
- 053 (m1H, 0.76 - 1.14 (m 4 H, 1.14 - 1.52 (m
185 WD 2008/ 112473 PCT/ US2008/ 055893 5H), 1.49-2. 16(m
12 H, 2.20-2.46 (m1H), 2. 48-3.05 4H), 3.05-3. 71(m
9H), 3.82-4.01(m 4H), 4.55-4.79(m N'4.82 - 5.22 (m
J=86.12 Hz, 1H), 6.91-7.02(m 1H) ,N.@7-7.15(m J=2.52
Hz, 1H), 7. 26- 7. 33(m 1H), 7. 56- 7,6(m 1H), 7.85- 7.96 (m
J=8. 56 I—|z,1|—|),7.95-§.19(m1l—|). 534 ON\\V11l OO
u SNI \ N ~OFLN_P i Ow
(+/ -) - 8- cycl ohexyl 2 N2 ingOp¢ 6}
a, 2, 12b-t et rahydr o- 19- H o
nmet hoxy- | a- ( 3- net hyl - 3, 9-di azabi\cyc . y.el] nonane- 9- c
arbonyl) 10 cycl oprop [d]i ndol6
[ 2] benzazepi ne- 5- car boxam de. pr oduct was purified
by prep HPLC and isolated as a beige solid. LC Ms:
Retent i oﬁ‘-c%é({miéylgN-}l%Ql-dﬂe?liylmlﬁnﬁ)&ﬁ-lﬁl%%%-t-gﬂgll}rg{rgqqgt

was observed to exist as inter-converting rotaners by
1H RvRrosdd0-(MarethERLOHaREORNCO4. 51 jmona@-%4 - 0.53 (m 1

5 cbsdoffotd gy g fopd .y didd a2
S ang@ggb‘iazcﬂrl&d)—l,1,3,3915tra(rmth>4uﬂemunﬁe@31uorobom (22mg, 0.069 mmol)

1. .52 -4 7 1 oo 479 - .5
(i 3RS it sShgih o o (B B gl g 58-
7. 1diagabicydioRt 5 2nbimnc, DTFK) (37.4 0260107 m@dam! TEAS0DBS ml, 0.254
gz ' %1'1_20871}{?1%_ (8\7/[(%1&15] :H;g fn?x"a?rg _sgr're%oa(trr?fgr: %—4?56 mmz and chenH) '

10 evaporated to dryness. The crude product was purified by reverse-phase prep. HPLC

1y-1,1

to afford the product as a mixture of diastercomers 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 - 1.14 (m, 1 H), 1.13 - 1.47 (m, 5 H), 1.48 - 1.65 (m, 1
15 H), 1.65-1.83 (m, 3 H), 1.83 - 2.14 (m, 4 H), 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, 1
H), 3.56 - 3.73 (m, J=16.48 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, 1 H), 4.95 - 5.21 (m, J=64.39 Hz, 1 H),
6.86-7.01 (m, 1 H), 7.02 - 7.14 (m, 1 H), 7.25 - 7.34 (m, 1 H), 7.34 - 7.58 (m, 1 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 S10;
Mobile Phase: (A) 10:90 methanol-water; (B) 90:10 methanol-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 (ESI+).
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/[ ~H\ /[ \ 20
(+/-)-8-cycl ohexyl - N- (N, N-di net hyl sul fanoyl )-1,1

W@ 2@81P73 et r ahydr o- 11- PCT/US2008/055893
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[3.3.1] nonane-9-carbonyl) cycloprop [d]indolof2,1-a]
[ 2] benzazepi ne- 5- carboxam de. The product was 186 WO
2008/ 112473 PCT/ US2008/ 055893 purified by prep HPLC
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30 B1982%)Thevsomi madmocgani« portions were washed with
brine, (20 nL), dried (nmagnesiumsulfate), filtered

and concentrated to afford a white solid which was

used W t @i hedid Eﬁﬁiﬁﬁd@é@ﬂ!s@ In9a4 wﬂniog W GdN@XS a SRR
LCMB: retention tine: data was recorded
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clear solution was evaporated to dryness to afford the corresponding anhydride as a
colorless viscous 0il(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 to rt and
stirred for 1-2 h. 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 oil (1.13 g) 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 reflux 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% MeOH
in DCM) to afford benzyl 3-methyl-2,4-dioxo-3,9-diazabicyclo[3.3.1]nonane-9-
carboxylate as a colorless oil (0.805 g, 66.5%). LC/MS: m/e 303 (MH+).
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25 W-Vis detector at a detector wave |length of 220nM
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solvent B was 5% H20O / 95% CH3CN / 10 nmM ammoni um
acetate. M5 data was determ ned using a M cronass
web@sfiodm for LC in el ectrospray node. m z 596P0FE$2008/055893
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mn, ahold time of 1 min, and
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(+/-)-8-cyclohexyl-N-(cyclopropylsulfonyl)-1,1a,2,12b-tetrahydro-11-

in electrospray
ONOWw 189 W

15  methoxy-1a-(3-methyl-3,9-diazabicyclo[3.3.1|nonane-9-carbonyl)
cycloprop[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: 2.846
min; m/e 671 (MH"). The product was observed to exist as inter-converting rotamers
by 1H NMR (400 MHz, CHLOROFORM-D) é 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),
6.88 - 7.04 (m, 1 H), 7.06 - 7.18 (m, J=2.77 Hz, 1 H), 7.18 - 7.35 (m, 2 H), 7.81 -
8.01 (m, 2 H).
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(1aR, 12bS) - 8- cycl ohexyl - 11- et hoxy- | a- ((5-nethyl -2, 5
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15
(+/-)-8-cyclohexyl-N-(ethylsulfonyl)-1,1a,2,12b-tetrahydro-11-methoxy-

1a-(3-methyl-3,9-diazabicyclo[3.3.1]nonane-9-carbonyl) cycloprop|d]indoelo|2,1-
a][2]benzazepine-5-carboxamide. The product was purified by prep HPLC and
isolated as a beige solid. LC/MS: Retention time: 2.846 min; m/e 659 (MH"). The

20 product was observed to exist as inter-converting rotamers by 1H NMR (400 MHz,
CHLOROFORM-D) 8 ppm 0.14 - 0.52 (m, 1 H), 1.10 - 1.49 (m, 7 H), 1.48 - 2.19 (m,
11 H), 2.18 - 2.39 (m, 1 H), 2.50 - 3.21 (m, 5 H), 3.28 - 3.75 (m, 7 H), 3.83 - 3.92 (m,
4 H), 3.92 -4.34 (m, 2 H), 4.53 - 4.79 (m, 1 H), 4.86 - 5.24 (m, J=82.59 Hz, 1 H),
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ng, 928 mmvol) was added at rt, in one portion, to a
sol ution containing (laR, 12bS) -

w@2epailahexyl - 11- met hoxy- | PCT/US2008/055893
a- ((5-(2-met hoxyet hyl ) -2, 5-di azabi cycl o[ 2. 2. 2] oct - 2-
yl)carbonyl)-1,1 a, 2, 12b-tetrahydrocycl opropa[ d] i ndol o
[2,1-a] [2] benzazepi ne-5- carboxylic acid (378 ngy,
0.619 mmol ), DVAP (38 ng, 0.309 mmol), 2-isopropyl 5

sulf a ( 547 d c n
(7 10 AR s BB Tl T A ddh- 200 0 65 DR -
di | nzedmW-7b.8ade] t HYH7 -di whho -8y aneiy 206 k)7 (m, 1 H).
washed w th aqueous, saturated sodi um bi car bonate (2
x 20 nmL), washed with water (20_ nL dri ed (nagnesi um
sulfate), filtered and concentr The resul t ant
light yellow residue was purifi % preparati ve,
reverse phase HPLC under basic o' |t| ons 10 using a
Phenonmenex, |una, 10 migron, 30 <00 nm col um.

Di ast ereonmers were R Y: ader t hese

condi ti ons. Product g¢vad OaH i
separate di astereoners as overl appi ng peaks at
retention tinmes 2.288 mn and 2 mn. LC data was
ecorded on a Shimadzu LC 1 OASTiquid chromat ogr aph

ui pped th a Ph nex-Jlun
ol U et gy AR g tonglt o e ravdro-1 1
det ﬁféﬂﬁﬁyl/l/al(s-nie@libgii'@ @fazaaﬁ@raMp Jhpofhni9-eqrbeRylsli ti ons
0 a gradi ent of 100%
soI %%QPFJAPWlle%lgi%rlvﬁmlb%lzf‘%fpw%Wx‘)&’fﬂmlﬂe Fhejpseyct was
sol y@edBy prepdimct: @fﬂflsdléttE@asodtbe?erEbm L&/08! RetbittR tdfe: 1.828

mn, and an analysis tine wher e sol vent A

10vas Mvenee3 ENMH 95 Fihe-prodyct 1gs ANCaRtrisHiXiN R iaeT-genyertigg gotamers
sol yeni NRiQspoMeILAR QROMORNE eg h®, 1'1‘\/'035{‘7@11; LLO1 - 1.47

acetate. Ms data was 20 determ usi ng
Pl afrh,cﬁrhﬁ flai -1L@8i(m, @Heclk 37052 layn, Tdte2.24 73 n)(am(ll\lﬂi)) 3.3893.56

?n Lﬁ{%\léfsgeﬁ)z@ %Efﬁéllé@@égﬁ %oxyﬁ@gqﬁ%ag& h%jalnol H),

Tet # AB U S Y5 ammDH), Wty draixind @ H)97.07 1L]5 @0%-2.62 izj bH), 729 (d,

L5583 105, S00BHE B8y R R ol Ton (0

cycl ohexyl - 7Hi ndol o[ 2, 1- a]

[ 2] benzazepi ne- 6, 10- di car boxyl at Prepared as
described in US Patent App. Publicgtilon US20070184024
A1, Internediate 9) and THE (483" nL). The sol ution
was maintained with contjnyed cookfing for 50 mn. and
30 then concentr at ed/t\o/ga yol umd of\ about 50 nL. The
resul tant solution was~ @) u A9 O 2008/ 112473
PCT/ US2008/ 055893 wi th et hyhMacet & P50 nL), washed
wth ag. HC1(0.5 N, 3 x 150 rrL)shed W th

(+/-)-8-cyclohexyl-N-(propylsulfonyl)-1,1a,2,12b-tetrahydro-11-methoxy-
20  1a-(3-methyl-3,9-diazabicyclo[3.3.1]nonane-9-carbonyl) cycloprop|d]indoelo|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 1H NMR (400 MHz,
CHLOROFORM-D) 8 ppm 0.12 - 0.53 (m, 1 H), 0.76 - 1.14 (m, 4 H), 1.14 - 1.52 (m,
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brine (150 nL), dried (magnesiumsulfate), filtered,
and concentrated to afford a yellow solid. LCVS:

WO 200812400 tinme: 1.698 m n. LC data was recor dedI/os20as/055893
Shimadzu LC 1 OAS liquid chromat ograph equi pped with
a Phenonmenex- Luna 1Qu C18 5 4.6x50nm col umm using a
SPD- 10AV WV-Vis detector at a detector wave | ength of
220nM The el ution conditions enployed a flow rate of

4 L A vent

o 9DIsE o B oot dart B B A B T o
4 \rm Bhol, ?Il toh, A 0H.53 - mm(m,am(?\l a;szgggﬁz&xzﬂ %%algmnz;\p/lﬂ D,

m n ere,sol ve t

bt 038 b T oo Fert2 B Uad By b0} 89b b 156
CH3EM6 (m 10trM sy (y-asd 184, @ - H)Mposlag a9 was det er mi ned
using a Mcromass Platformfor LC in el ectrospray

frode: nfz 416(M+). i H NWVR (300 M4z, DMSO- D6) 6 ppm
12.97 (s, 1 H, 8.17 (m 1 H), W 2 H, 7.63 (m
5H, 556 (s, 1 H, 4.51(m 1 , B.89 (m 3 H,

2.80 (m 1 H, 1.9 (m 6 H, 1(m 4 H. ON O15
Prepared fromthe acid @bove vi <t andard coupling

bet ween acid and di anctnsra

met hyl ation of diamn to @ A6,
N- mononet hyl di ami ne coul d havelbeéh utilized.

St andard cycl opropanati on, estégrhydrolysis, and
coupling of the acid to an appropriate sulfam' de or
sul fonam de as detailed in the procedures

schenes WGUSEYHPbXYHE-Gsoptapylssionyibnhba ol 2h- FFérahydm'll'

| NV @{¥tHoRP-1aT Bt dt VIR 92012 £h b34yR1DF3.3.E R6h&h DR c£BOAYIFD OUL
in the order described or the ester hydroI%S|s and

18 oupyslamyopldlinpeo2d g dbensperpingrS-earbpxamide Ehsurredusewas
car bﬁ%d%tprébrfﬁﬁfc L 1§Jiae&é/sq &Pg’e%ﬁ@ ald/eR: RétHltMN%n{e59Q2O

(series of multiplets,
H) , mn;gge 633 (G )( Ebe p@éu%fwaﬁrgbspmd s axst & ipfjer-c@ivaring rgﬁners

( SeBg?%W%@tMﬁ%%gL?ﬁo%Rth?gpé@%gl ?‘5(3?5“1’ ﬁp"?lz _1.51

6 98n(Ni), 0.59 -B)19 (7, LTHE,1200.2316Kn, 1 61)IB4S - F20n, @A), 1.40 - 3.70

186l 2. 351139508 4 Bomy P DA et d s atal Tegm. 110,

7 92.79 - 3.294m(JR103. 76z, BHLS.90m7.03 (i) 1 HI),ONB’ T. Bt @) U+DF2 Hz, 1

Lo Tl O%i%ﬁ%gﬁﬁwgﬁﬁéﬁ N AT LA

Phe.q;nenex Luna | Qu C18 4.6x50rm col umm using a

SPD- 10AV WV-Vis detector at a detector wave | ength of
220nM The el ution conditions emgl oyed a flow rate of
54 nL/mn, a gradient of 100%sdvent A/ 0% sol vent
B to 0%solvent A/ 100% N@Q

20 @

(+/-)-8-cyclohexyl-N-(N,N-dimethylsulfamoyl)-1,1a,2,12b-tetrahydro-11-
methoxy-1a-(3-methyl-2,4-dioxo-3,9-diazabicyclo[3.3.1|nonane-9-carbonyl)

cycloprop[d]indolo[2,1-a][2]benzazepine-5-carboxamide. The product was
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solvent B, a gradient tinme of 4 min, a hold tine of 1

mn, and an analysis tinme of 5 mn where solvent A
WORESAIMCHICN / 95% H20 / 10 mM anmoni um acet aPEI/HBH08/055893

solvent B was 5% H20O / 95% CH3CN / 10 nmM ammoni um

acetate. M5 data was deternm ned using a M cronass

Platformfor LC in electrospray node. m z 524( M) .

10 The foll owi ng conmpounds were prepared using

pr oc%dtue%%syl p?%%ﬁ%?%ﬁ\l%iﬁ&& ebeli_g%%gﬁé. iLﬁﬁS?ﬁ&é’rﬁion%mNe: 3.%6

| a- B nhe @0y IMH - MEhdyloddst G obsehvad aldx@y 6 iatef-Bondeting rotamers
non- 9-yl ) car bonyl ) - 8-

cychy ﬁéi‘b\fm@qod\i/[ﬁét%lk@%pf QRDYPy 0 PANPO kK-, |1 AD 09164
-t &hrahy dreacyohQpr @P@[ﬁlz! @@ﬂ (91{ %}ﬂ-) abg - 3.16 (m, 9 Hy 331 -3.67
%2] benzazepi ne- 5- car boxam de, (l'aR, 12bS) -

500mNHE), 3GP3 AP :(me4 Biprd- . 24154(@?1 16025039 5. 5%(%91 H), $.8336.96

, 1), 649 - 5143 Ty 37, ) - 7313 £R 1) 744 757 Him, grBH. 78 M7.90
g0 30y 0 G G SR 1y
.8311,(1111'11)299&839(@11161)1 9H) 316(m 1H), 339(m
H, 344 (m 1 H, 3.74 (m 3 H, 3.90 (m 4 H,
.19 (m 0.25 H), 5.54 (m 2 H, 500 (m 1.75 H),
.03 (m 1H),7.18(m 1H), 7. 28(8;{0z8. 55, 0.75 H), 7.34
(d, J = 8.55, 0.25 H), 7.¢ 275 H), 7.60 (m
0.25 H), 7.86 (d, J—% My 7.91 (d, J =
8.24, 0.25 H), 8.05 25 Y. e mz 717.43, Rf
1.705 mn., 97.7 %opurity. was recorded on a
Shi madzu LC-10AS |iquid chronat aph equi pped with a
1®#henonmenex- Luna 193 WD 2008/ 112473 PCT/ US2008/ 055893
10p, Cl8¢aR,16b%)- §Gﬁmlﬁﬂbﬂyﬁﬁboﬂﬁlb-8@y60§&5& 1 OAVtHdYy- 1 12b-
detector at a detector wave |length of 220nM The

el ufi}he‘iﬁr‘l?éﬁﬂﬂl?rtoi’%ﬁ’i'é‘“@ﬁlﬁ[201)7%]&2]Be?ZP%ﬁH“}ealt”éz%}‘c%“beyﬁ‘ﬁﬁFﬁd

a 9@t @DlroRic ?’@/[S?a)ll Mﬁgsvafadde@%’asc%bl\ﬁ Q@lutﬁ)nt(@ (Q%e bath)

solvent A/ 100% sol vent radi ent tine of
m neontzining b dert-bekel lgfetiyl fiaR.12b8h CﬂﬁOI@NIdH)lsl‘rl@hQKYﬁbl%* 3

lgn ndihmgﬁlopropa[d]indolo[2,1—a][2]benzazepine—1a,5(2H)—dicarb0xylate 40 ¢g,
7.76 mmol), THF (35 mL), and methanol (35 mL). After 20 min, the solution was

3
S
B

~NRERP NN

removed from the cooling bath and maintained at ambient temperature for 3h. The
solution was cooled again (0°C, ice bath) and the pH reduced to just below 4 by slow
addition of 1N HCl (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 purification in the next step. LCMS: retention time:
3.162 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

25  UV-Vis detector at a detector wave length of 220nM. The elution conditions
employed a flow rate of 4 mL/min, a gradient of 100% solvent A / 0% solvent B to
0% solvent A / 100% solvent B, a gradient time of 4 min, a hold time of 1 min, and
an analysis time of 5 min where solvent A was 5% CH3CN /95% H,O / 10 mM

ammonium acetate and solvent B was 5% H>O / 95% CH3CN / 10 mM ammonium
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5 solvent A was 10% MeOH / 90% H2O / 0. 1%

trifluoroacetic acid and solvent B was 10% H20/ 90%
WORDBI1124@3 1% tri fl uoroacetic acid. M5 data wasPCT/US2008/055893

determined using a Mcronass Platformfor LCin

el ectrospray node. O NN NO OO0/0 N 10

la-((3-Acetyl-7-methyl-3,7,9-triazabicyclo [3.3.1]

non 9-yl ) carbonyl)-8- cycl ohexyl

t et %“f?ﬂ?‘a LM% Lg%llg lgfﬁ? g%flg%lgﬁlq e h(@%&on‘gﬁ gl]‘at%drm t%r LC in electrospray

benmaepneofived.boxam de. 1HNVMR (300 MHz, CD3CD): 6

ppm 0.20 (m 0.25 H), 1.14 (m 6 H), 136(m 4 H),

1.64 (m 15 1 H, 1.78 (m 2.75 H), 1. 99 (m 4 H),

2.29 (m 4 H, 2.63 (m 2 :

2.97(m3H), 3.18(m 1H), 3. 4 (m 2I—I) 3. 88(m 4H)

,4.19(m1 H), 4.50 ( m 1 H, 7.01 (m
7.51 - 7.61 (m 1

1H, 7.17 (m 1 H,
We. LC/MS: niz

H, 7.88 (m 1 H, 7.96 - ' ‘
730.30, Rf 1.787 mn., 96. 0 %)po ity. LC data was
recorded on a Shimadzu LC 10AS\LiQui d 20 chromat ograph
equi pped with a Phenonenex-Luna 10p, Cl18, 4.6 x 30mm
¢olum, wusing a SPD-1OAV W-Vis detector at a

det ect orTm-\bﬁqh en® ﬁb@? s-%?QBMxyme(z ﬁhi&étﬁ&cmﬁﬂ bidcRBs

enpl oyed aflowrate o a gradi ent of 100%

sol yisagbony)-11-gmethexyyleh,2 ,ertft@%%myﬁé?nrowlﬂlm@d%z 1-
S ol Xﬁf‘]tbel%azébn%-§QQI%QEyIBiemquU (f%9 mn'é 2 lﬁm%h)%astahcﬁ.@a 1195%(‘3

, and an analysis tinme o wher'e sol vent
vvas par@ios MeQidoled 28uH@LN PR, @ d bath) &%talmngl(mﬂ b?éoSkm(tcrtac id

1B 0BR PR PR PR ow Bt b ke P ginprore -

aci dj[2 b&zda:pmemgfldemebmmadld@m g, &7¥naiad)yBSEA (1.88 mL,

a atl6 9J/’ mmo ' , 2,5 Iﬂ%zhtﬂcy%'lo?fb&?oscgglg E/l:{socgheydm%hlgride ((498 mg, 2.69
mmol), (H. Newman, J. Het. Chem. 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 next 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 elution conditions employed a flow rate of
4 mL/min, a gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100%
solvent B, a gradient time of 4 min, a hold time of 1 min, and an analysis time of 5

25  min where solvent A was 5% CH3;CN / 95% H,O / 10 mM ammonium acetate and
solvent B was 5% H,0 / 95% CH3;CN / 10 mM ammonium acetate. MS data was
determined using a Micromass Platform for LC in electrospray mode. m/z 596(MH").
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~I N NO O00,/0 S, NN 5
la-((3-Acetyl-7-nmethyl-3,7,9-triazabicyclo [3.3.1]
wWoesA124r3 car bonyl ) - 8- cycl ohexyl PCT/US2008/055893
-N- (i sopropyl sul fonyl)-11- et hoxy-1, | a, 2, 12b-
t et rahydr ocycl opropal d] i ndol o[ 2, 1-a] [ 2]
benzazepi ne- 5- carboxam de. 1HNMR (300 MHz, CD3CD): 6
ppm0.20 (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\0 H)0267(m 1 H, 2. 83
1H, 2.88(m 3 H), 3 H, 3.0 (m 1 H),
@ v2 (m 3 H, 3.98 (m
7.06 (m 1 H,
: H, 7. ), Fie70 (M 1 H),
7.92 (m 1 H), 800 - 8.09 (m LO M. mz
1.740 min., 98.0 % ty. LC data was
recorded on a 15 Shimadzu LG 1 OAS liquid
chr omat ogr aph equi pped wi th a Phenonenex-Luna IO

det ect or Tt SHTGUB -t S el B remgnonvetnn -

el ulzjsangzabrtgltlb[ZMoﬁLmyIWEbbn@l)fll pwe.tt-e of 5 m/mn.,

ra i ent qf 1000/ v t 0% solv 0
g ol féﬁ’?‘y ey @tf%’%[él 'alizlé’ﬁ'rza%ﬁpépr?f f%rhﬁ"yg‘l‘te I\
M Ngyspénsio@lcOnthiniig t@f bdtymm 12@)@ Fblonral-ys(2s5-t i me of 3

m n. where 20 solv 10% MeOH / 90% H20O/ 0.1%
sl lh s Dos Heahervin) arho B s Toot 100 | 605

Ve OrdtranyRirde¥e tbpropd| u}?ﬁd@ﬂﬁﬂiaﬁm@hﬁzep%@ AadrBoxphge (400 mg, 0.671
det ermi ned usi ng M cromass Platformfor LC i
el egﬁ%bﬁgynq%ﬁ@thozggh%(@ém 2909 gpmol), potassium carbonate (978

1g’gﬁgfgﬁgP?@%S%H%ﬂAIE@@Xﬁ@e@% rRortat 70°€ RITBOUR 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 liquid
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 220nM. The
elution conditions employed a flow rate of 4 mL/min, a gradient of 100% solvent A /
0% solvent B to 0% solvent A / 100% solvent B, a gradient time of 4 min, a hold
time of 1 min, and an analysis time of 5 min where solvent A was 5% CH3;CN / 95%
H,0O / 10 mM ammonium acetate and solvent B was 5% H,O / 95% CH3;CN / 10 mM

20  ammonium acetate. MS data was determined using a Micromass Platform for LC in

electrospray mode. m/z 654 (MH").
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I 10 where: Rl is CO2R5 or CONR6RY; R2is N R8 Rs
*~'"/VNRs \N,Rs \N- ,Rs 15 NN N ~Rs N ~ YN-Rs
WO20B8R2473 N "'~ NJ * N'"N,Rs N N *~ * * N R5 RSI/UBLOPE055893

ONO gbN RRN,RSN NaOO*~-NRs, , , R5 OR5
NRs R8 *NRS N/ NN s N RRRFR, ,, R8R N
N* 'l RBRBNNNN) NOO , , , , or 196 WO

2008/ 112473 PCT/ US2008/ 055893 R3 i s hydrogen, hal 0,

cye! oal KPR REHp SR i Fam @iy i ogen,

al kyllazatitycyd[£22]octlBoybOAIA)-1,1a2M2Cb0al kyl SO2,

( Cy%Jt?a%%%c%ﬁl)ﬁ%lpas[%hdolo [2,1-a][2]benzazepine-5-carboxylic acid. TFA (8.4
mL) was added to a solution containing tert-butyl (1aR,12bS)-8-cyclohexyl-11-

5 methoxy-la-((5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl)-1,1a,2,12b-
tetrahydrocyclopropa[dJindolo[2,1-a][2]benzazepine-5-carboxylate (550 mg, 0.841
mmol) and DCM (8.4 mL). The solution was maintained at rt for 3 h and 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 aqueous, saturated,

10 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), dried (magnesium sulfate), filtered and concentrated to
afford a light yellow solid which was used without further purification. LC/MS
shows overlapping peaks at retention time 2.385 min. LC data was recorded on a

15  Shimadzu LC-10AS liquid chromatograph equipped with a Phenomenex-Luna 10u
C18 4.6x50mm column using a SPD-10AV UV-Vis detector at a detector wave
length of 220nM. The elution conditions employed a flow rate of 4 mL/min, a
gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent B, a
gradient time of 4 min, a hold time of 1 min, and an analysis time of 5 min where

20  solvent A was 5% CH3CN /95% H,0 / 10 mM ammonium acetate and solvent B was
5% HyO / 95% CH3CN / 10 mM ammonium acetate. MS data was determined using
a Micromass Platform for LC in electrospray mode.; m/z 598 (MH").

25
(1aR,12bS)-8-cyclohexyl-N-(isopropylsulfonyl)-11-methoxy-1a-((5-(2-
methoxyethyl)-2,5-diazabicyclo]2.2.2]oct-2-yl)carbonyl)-1,1a,2,12b-
tetrahydrocyclopropald]indoloe[2,1-a][2]benzazepine-5-carboxamide. EDCI (178
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hal oal kyl SO2, (R9)( R10)NSO®2, or (Rii1)SO2; 10 R7 is
hydr ogen or al kyl; R8 is hydrogen, alkyl, cycl oal kyl,
W@ eopshearkyl ) al kyl , hydroxyal kyl, al koxyal kyl , PCT/US2008/055893
al kyl car bonyl , cycl oal kyl car bonyl, hal oal kyl car bonyl
al koxycar bonyl, al kyl SO2, cycl oal kyl SO2,
hal oal kyl SO2, am nocar bonyl, (al kyl am no)carbonyl, 15
(di al kyl am no) car bonyl , benzyl, benzyloxycarbonyl or

oy e mag v Sod SLEEE Do fon Byl iyshine CAR 20s -
Pi pefciyelbliyt1-1 1I\hlétBo;a;,2)ap((pez aethoyyethylpr, plapkabigiclo[2. 2 2]oct-2-
b T A il T

(t etdrodryde @&w (ﬁ@yﬁg e@w knmddy, DM;et (%hﬂgﬂ eepyhﬂmrj 2ad dpydpy1
and 25 R 12 is hydrogen or

éhaﬁlﬁ%?e@mdpéla%wg ééé% pram), énds%rpltlorpﬂl@rhéef (7 mlp). The solution was

COMRRAHRGQfat flfeH 2mh1 dIRES RitB I dlonh Bdi GRS Bmeth&ife (@@B@ R¥ashed
R2 is 197 WD 2008/ 112473 PCT/ US2008/ 055893 /- -

Rs MNithpgueoys, satpjaRd sodiwg bwarhonap@@ NN, Mashed.xmthqu:l@ (2

y RﬁrL’)\| (ﬁled Nn%neéﬁurhl sul&‘a%) N‘llZereﬁ 'ﬁﬁ c%ﬁﬁtratga *THI r&uRant 'l\ilgﬁ%rellow

(]Q5 re51due was purlﬁed by preparatlve 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 diastereomers as overlapping peaks at retention times 2.288 min and 2.372
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

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 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% CH3;CN / 95% H,O / 10 mM ammonium acetate
and solvent B was 5% H,O / 95% CH3;CN / 10 mM ammonium acetate. MS data was

20  determined using a Micromass Platform for LC in electrospray mode m/z 703 (MH").

o) B
N
Svad
13-cyclohexyl-10-(methoxycarbonyl)-7H-indolo[2,1-a][2]benzazepine-6-

25  carboxylic acid. Tetrabutylammoniumhydroxide (9.1 mL, 40% solution in water)

was added dropwise to a cooled solution (0° C, ice bath) containing dimethyl 13-

cyclohexyl-7H-indolo[2,1-a][2 ]benzazepine-6,10-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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whywsoysm hal o, al kyl, al kenyl, hydroxy, benzRECDK§2008055893

al koxy; R4 is cycloalkyl; 10 R5 is hydrogen or alkyl;

R6 i s hydrogen, alkyl, alkylSQ2, al kenyl SC2, ,

cycl oal kyl SO@2, (cycl oal kyl) al kyl SC2, hal oal kyl SC2,

(R9) ( RLO)NS®2, or (Rii)S®™2; 15 R7 is hydrogen or

oyt aRytesalRlor AR gRhed Y SEPR L kg b st e
23| lBlglhek()l FeaiL, Qllihyd(i) (nrlgélnggli&z @Tﬂfsd%)mteredahﬂ@/domnated to afford a
ycC )

(al Pé%‘) Oﬁg)wgdﬁtfimlon(ta?| ,Jr&; a{g%ﬁr%lrdag&quﬁhimadzu

benwtmmsq RfulIIRYdmat@raphyek i dikith élﬁleenme&mafna 18473
PCT/ U82008/ 055893 R9 is hydrogen or alkyl; R10 is

hy df S eolgmrying 5 SRR 104 HY &Y detagper, at Wﬁtﬁﬁpq wsygngth of
Pi pesiuili. Myile elioh Rodddidts @ﬁl‘bﬁﬁlbd"é’ Fow TR P MYih, a gradient of

thlonDrphollny honmop |per| di nyl, hornonor phol 1 nyl

t et ﬂ%g@lmnu(&d&ﬂ solvepi ﬁ%%?d?lﬁﬁy péa/nl}g)p% solvent B, a gradlent time of
( t eh mﬁl YRS R0V hitl, K an a%lryglg Bt ehy qﬁm}{&@ Bt Al k¥ds 50

R12 i's hydrogen or
phaEEﬂa@EuPﬁ%&lzw IQG@éptrmmnemswetatet ahlérsel@ent B 8as 5% H.0 /95%

16° W@?ﬂ@lq / 96 m‘i\L[ @Jnmoﬁium%gtgteli/[ﬂati @as%%e%%in%ﬁ umbmass
Platform for LC in electrospray mode: m/z 416(MH"). 'H NMR (300 MHz, DMSO-
D6) & ppm: 12.97 (s, 1 H), 8.17 (m, 1 H), 7.91(m, 2 H), 7.63 (m, 5 H), 5.56 (s, 1 H),
4.51(m, 1 H), 3.89 (m, 3 H), 2.80 (m, 1 H), 1.99 (m, 6 H), 1.30 (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, esterhydrolysis, 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): 6 ppm 0.92-2.69 (series of multiplets, 19 H), 2.90-
3.19, (series of multiplets, 3 H), 3.41-3.85 (series of multiplets, 3 H), 3.96-3.98 (m, 2
25 H), (m, 1 H), 437 - 4.45 (m, 1 H), 5.19-5.28 (m, 1H), 6.98 (m, 0.7 H), 7.17 (m, 0.3
H), 6.98 -7.07 (m, 1 H), 7.56 - 7.58 (m, 3 H), 7.64-7.65 (m, 1 H), 7.73 — 7.75 (m, 1
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al kenyl , hydroxy, benzyloxy, or alkoxy; R4 is

cycl oal kyl; 25 R5 is hydrogen or al kyl; 199 WO

2008/ 112473 PCT/ US2008/ 055893 R6 is hydrogen, alkyl,

al kyl S, cycl oal kyl S02, hal oal kyl S02, (R9)( R10) NSC2,

Py aFoge > AT 1Dy SETRRRE D S it 4 min L data
a: t%vb@?g?g%d)r? a sm?ﬁ@mamcy(bx&gdiagg lylt(rorlngtgg@pﬁ kytligpad hanyl |
hal BATRpERI D EX 6% ST cplamR s ﬁBPéQr%HVrVIS detector

(di ad kyekcaror R@)f@l@ﬁ@ﬁ’ af/tzOnMe nmélelunoia @&midﬁ%( y@@w&wﬂow e of
Eyrldlnyl 10 rogen or

ydf‘é‘&é‘ﬁ“n@ﬁ gg%m@w of 19 A’RP]iVeli'tsA é%fa?lmfﬁ% to O%wo}vsm i HA%

pi pesti ik BY4 graﬁ‘i‘eﬂt%n;e?&fﬂ' rﬁiﬁrﬁﬂdl@}ﬂne oﬁpﬁﬂh‘aﬁd &Y aln,alysm time of 5
t hi ormrﬁhol I nyl, hormfcgerl , _or hononor phol i nyl;

and ™1 wherg solyent dgers Sar CHpGY | 95°/,’eéier/ 18 NP armea it doeticjapd
acc ?(mfé%l?h%wﬁ @th H}d‘%SGQEH3CN / 10 mM ammonium acetate. MS data was
determined using a Micromass Platform for LC in electrospray mode. m/z 524(MH").
10
The following compounds were prepared using procedures analogous to those

described above.

15
1a-((3-Acetyl-7-methyl-3,7,9-triazabicyclo[3.3.1]non-9-yl)carbonyl)-8-

cyclohexyl-V-(dimethylsulfamoyl)-11-methoxy-1,1a,2,12b-
tetrahydrocyclopropald]indolo[2,1-4]| [2]benzazepine-5-carboxamide, (1aR,
12bS)-. 'H NMR (500 MHz, CD30D): & ppm 0.21 (m, 0.25 H), 1.19 — 1.33 (m, 1 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,
1 H), 2.83 (m, 2 H), 3.01 (m, 9 H), 3.16 (m, 1 H), 3.39 (m, 1 H), 3.44 (m, 1 H), 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 H), 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,
0.75 H), 7.60 (m, 0.25 H), 7.86 (d, J=8.24, 0.75 H), 7.91 (d, ] = 8.24, 0.25 H), 8.05
25  (m,1H). 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-Luna
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4. A compound of claim1l where RL is CONRGR7; R6 is
al kyl S, cycl oal kyl S02, hal oal kyl S02, (R9)2NS02, or

WO RDBNBA23 and R7 is hydrogen. 25 5. A conpouPdI/v$2008/055893
claiml1l where R is N, RB *\NRa A-~NRa N& R8 \ \ N
ERs NN _NNyYN,, N RB -NN?* * *~~ N-* 200 WO
2008/ 112473 PCT/ US2008/ 055893 R5 OR5S * NR8 *_ N
*~NR5 N41X NN R8 R8 O or and R11 is

ig)eé)é éﬂngf ﬁg%r ol mpﬁ9$ : g Hgé%[hgh\glf? éq%ﬂtor at a detector

ho n”%b@l%ﬁgtﬁi bﬂ?/Z!OnMJ fTHa ‘éIHﬁUIP E&lﬂlﬁlo‘n@ Mhplo?edﬁa fldv RWSURGIn., a
of claim1l where is drog 7. Aco ound of

o1 aBFIEAPE oAV PE Anchoh Salyent B0, solclichp BHeabent B,
cl %%&n%ﬁé & 2Rﬂ1n') 2 h%bﬂctln%ﬁ")(IYIllln i %nd ﬁ &1@%@ whd 0@§ nfih &%

ere

(R9) (R10) NS
éonﬁfémﬂ@w%dp% YHAR AR 0 oas lwroa@sancaqcmwaplm B was
15 }é”/ H@d: (ONI@@Ho/fO IG’)’ ?riffoﬂofloag'& c%&%eg/[g &a@e[%&s%tegﬂlﬁlgﬁ’ using a

consisting o
Micromass Platform for LC in electrospray mode.

@

1a-((3-Acetyl-7-methyl-3,7,9-triazabicyclo[3.3.1]non-9-yl)carbonyl)-8-
cyclohexyl -N-(isobutylsulfonyl)-11-methoxy-1,1a,2,12b-

10

tetrahydrocyclopropald]indolo[2,1-a][2] benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30D): 8 ppm 0.20 (m, 0.25 H), 1.14 (m, 6 H), 1.36 (m, 4 H), 1.64 (m,

15 1H), 1.78 (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 H), 4.19 (m, 1
H), 4.50 (m, 2 H), 5.05 (m, 1 H), 7.01 (m, 1 H), 7.17 (m, 1 H), 7.29 (m, 1 H), 7.51 —
7.61 (m, 1 H), 7.88 (m, 1 H), 7.96 - 8.06 (m, 1 H). 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
elution conditions employed a flow rate of 5 ml/min., a gradient of 100% solvent A /
0% solvent B to 0% solvent A / 100% solvent B, a gradient time of 2 min., a hold
time of 1 min., and an analysis time of 3 min. where solvent A was 10% MeOH /

25  90% H20 / 0.1% trifluoroacetic acid and solvent B was 10% H20 / 90% MeOH /
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1a-((3-Acetyl-7-methyl-3,7,9-triazabicyclo[3.3.1]non-9-yl)carbonyl)-8-

cyclohexyl -N-(isopropylsulfonyl)-11-methoxy-1,1a,2,12b-
tetrahydrocyclopropald]indolo[2,1-a][2] benzazepine-5-carboxamide. 1H NMR
(300 MHz, CD30D): 8 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 H), 2.67 (m,
1 H), 2.83 (m, 1 H), 2.88 (m, 3 H), 3.01 (m, 3 H), 3.10 (m, 1 H), 3.17 (m, 2 H), 3.72
(m, 2 H), 3.92 (m, 3 H), 3.98 (m, 1 H), 4.50 (m, 1 H), 5.03 (m, 1 H), 7.06 (m, 1 H),
7.21 (m, 1 H), 7.35 (m, 1 H), 7.57 = 7.70 (m, 1 H), 7.92 (m, 1 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-Luna 10y,
C18, 4.6 x 30mm column, using a SPD-10AV UV-Vis detector at a detector wave
length of 220nM. The elution conditions employed a flow rate of 5 ml/min., a
gradient of 100% solvent A / 0% solvent B to 0% solvent A / 100% solvent B, a
gradient time of 2 min., a hold time of 1 min., and an analysis time of 3 min. where

20  solvent A was 10% MeOH / 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 electrospray mode.
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We claim:
5 1 A compound of formula I
OsR?
R1 N
)\
=X ,
R4 R
I
10  where:
R'is CO,R’ or CONR°R’;
R?is

N\ % R8 *,
* /7 "R® — N ~ ‘N7 h
15 N N~ ~N N
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R* is hydrogen, halo, alkyl, alkenyl, hydroxy, benzyloxy, or alkoxy;

R* is cycloalkyl;

5 R’is hydrogen or alkyl;

R® is hydrogen, alkyl, alkylSO,, alkenylSO,, , cycloalkylSO,, (cycloalkyl)alkylSO,,
haloalkylSO,, (R*) R')NSO,, or (R')SO»;

10 R’ is hydrogen or alkyl;
R® is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, hydroxyalkyl, alkoxyalkyl,
alkylcarbonyl, cycloalkylcarbonyl, haloalkylcarbonyl, alkoxycarbonyl, alkylSO,,

cycloalkylSO,, haloalkylSO,, aminocarbonyl, (alkylamino)carbonyl,
15  (dialkylamino)carbonyl, benzyl, benzyloxycarbonyl, or pyridinyl;

R’ is hydrogen or alkyl;
R'%is hydrogen or alkyl;
20
R'! is azetidinyl, pyrrolidinyl, piperidinyl, N-(R'*)piperazinyl, morpholinyl,

thiomorpholinyl, homopiperidinyl, homomorpholinyl, tetrahydrofuranyl,
tetrahydropyranyl, (tetrahydrofuranyl)alkyl, or (tetrahydropyranyl)alkyl; and

25  R'"is hydrogen or alkyl;
or a pharmaceutically acceptable salt thereof.
2. A compound of claim 1 where
30
R'is CO,R’ or CONR°R’;
R%is
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R’ is hydrogen, halo, alkyl, alkenyl, hydroxy, benzyloxy, or alkoxy;

R* is cycloalkyl;
10
R’ is hydrogen or alkyl;
R® is hydrogen, alkyl, alkylSO,, alkenylSO,, , cycloalkylSO,, (cycloalkyl)alkylSO,,
haloalkylSO,, (R*) R')NSO,, or (R')SO»;
15

R’ is hydrogen or alkyl;

R® is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, alkylcarbonyl,
cycloalkylcarbonyl, haloalkylcarbonyl, alkoxycarbonyl, alkylSO,, 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, piperidinyl, N-(R'*)piperazinyl, morpholinyl,
thiomorpholinyl, homopiperidinyl, homomorpholinyl, tetrahydrofuranyl,
tetrahydropyranyl, (tetrahydrofuranyl)alkyl, or (tetrahydropyranyl)alkyl; 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’;

R?is

N * RS *,
/7 "R® ———No ~ N7 N
N w * A\/ R® Nﬁl R = A& N A\ _R?®

N N~ =N N
B B B B B
R® N VAN
N7 N N -N N.

- (B& / { Wj NN ~7.
\N B B B \N B N/ B

R® ORS
N—pp8
/ / N N
N N N 7
8 8 o) o .
20 R 2 R 2 = 70r = 2

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

25
R’ is hydrogen or alkyl;
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RC is hydrogen, alkyl, alkylSO,, cycloalkylSO,, haloalkylSO,, (R”)( R')NSO,, or
(R'SOy;

112473

R’ is hydrogen or alkyl;
R® is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, alkylcarbonyl,
cycloalkylcarbonyl, haloalkylcarbonyl, alkoxycarbonyl, alkylSO,, cycloalkylSO,,
haloalkylSO,, aminocarbonyl, (alkylamino)carbonyl, (dialkylamino)carbonyl, benzyl,
benzyloxycarbonyl, or pyridinyl;

10
R’ is hydrogen or alkyl;

R'?is hydrogen or alkyl;

15 R'is azetidinyl, pyrrolidinyl, piperidinyl, N-(R"*)piperazinyl, morpholinyl,
thiomorpholinyl, homopiperidinyl, or homomorpholinyl; and

R'? is hydrogen or alkyl;
20  or a pharmaceutically acceptable salt thereof.

4, A compound of claim 1 where R!is CONR®R’; R®is alkylSO,,
cycloalkylSO,, haloalkylSO,, (R*),NSO,, or (R'*)SO,; and R’ is hydrogen.

25 5. A compound of claim 1 where R? is

N« # R AN
*, /\/ RS N ~ N
B B B B B
R® /NN NI
NT N N -N N.
x (B& / { Wj N\ ~7.
\N B B B \N B N/ B
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R is azetidinyl, pyrrolidinyl, piperidinyl, N-(R'*)piperazinyl, morpholinyl,
thiomorpholinyl, homopiperidinyl, or homomorpholinyl.

5
6. A compound of claim 1 where R’ is hydrogen.
7. A compound of claim 1 where R? is methoxy.
10 8. A compound of claim 1 where R* is cyclohexyl.
9. A compound of claim 1 where R® is (R*}R'*)NSO; or (R'1)SO,.
10. A compound of claim 1 where R® is alkyl or alkoxyalkyl.
15

11. A compound of claim 1 selected from the group consisting of

201



o

(=)

oD

2]

o, O
NN\OWF _

S =
N\mOFaANn
wzguz_—n
HNMFH@N
—_ Z o Z
-—5<8 -

- Lw I

O _ .o "

O «d mZ
T 1 (@ Ne)IN
— Z (e0]
— NON%O
O_\4HOD.
OzZz_nwo
Z Z2-o0
- 1 O

o NI
OWONF%\
OD.O W

M\

h O~NPO
\/NN n <
OZo HMO
HON|NHN
OO0 w40
= ~_®Z
~_Oz_Toao

D.HI%
TTZzo0 . Z
INmCOW
TO2 - 2

202

Chiral




H\ HI / O O INNN ONON OOO OY SNNN

and or a pharmaceutically acceptable salt thereof. 5
WA 2008A1BBHposi tion conprising a conmpound of clBECRUI2008055893

a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier. 13. The

conposition of claim12 further conprising at | east

one additional 10 conmpound having therapeutic benefits
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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, interleukins, HCV
metalloprotease inhibitors, HCV serine protease inhibitors, HCV polymerase
inhibitors, HCV helicase inhibitors, HCV NS4B protein inhibitors, HCV entry
inhibitors, HCV assembly inhibitors, HCV egress inhibitors, HCV NS5A protein
inhibitors, HCV NS5B protein inhibitors, and HCV replicon inhibitors.

14. A method of treating hepatitis C infection comprising administering a

therapeutically effective amount of a compound of claim 1 to a patient.

15. The method of claim 14 further comprising administering at least one
additional compound having therapeutic benefits for HCV wherein the compound is

selected from the group consisting of interferons, cyclosporins, interleukins, HCV

208



WO 2008/112473 PCT/US2008/055893

metalloprotease inhibitors, HCV serine protease inhibitors, HCV polymerase
inhibitors, HCV helicase inhibitors, HCV NS4B protein inhibitors, HCV entry
inhibitors, HCV assembly inhibitors, HCV egress inhibitors, HCV NS5A protein
inhibitors, HCV NS5B protein inhibitors, and HCV replicon inhibitors.
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