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30 DESCRIPTION OF THE INVENTION

One aspect of the invention is a compound of formula I



R I

where: 5 R is CO2R5 or CONR6R7; NNRs N--r----\ s

NNR R2is loll or R3 is hydrogen, halo, alkyl,
w@bkdaengdog2 hydr oxy, benzyl oxy, al koxy, or hal oaP&DX$2007/068209

10 R4 is cycloalkyl; R5 is hydrogen or alkyl; 15 a%SLfPCT

hydr ogen, al kyl, al kyl S02, cycl oal kyl S02,

hal oal kyl S02, (R9)2NS02, or (R10)S02; R7 is hydrogen

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

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

hal oal kyl car bonyl , al koxycar bo

R™ al kyl S02,
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pyrrolidinyl, piperidinyl, pipgrazinyw, norpholinyl,
t hi onor phol i nyl, honopi peridinyl, or honmonorphol i nyl

and is substituted with 0-3 alkyl substituents; 3 WO
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aspect of the invention is a conpound of formula I
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R%is or ;
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R’ is hydrogen, halo, alkyl, alkenyl, hydroxy, benzyloxy, alkoxy, or haloalkoxy;
R* is cycloalkyl;
R’ is hydrogen or alkyl;

R® is hydrogen, alkyl, alkylSO,, cycloalkylSO,, haloalkylSO,, (R°);NSO,, or
(R')S0,;

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, alkyl, or cycloalkyl; and

R' is azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
homopiperidinyl, or homomorpholinyl and is substituted with 0-3 alkyl substituents;



15 R6 is hydrogen, alkyl, alkyl SO2, cycl oal kyl S02,
hal oal kyl S02, (R9)2NS02, or (R10)S®2; R7 is hydrogen
woeoodliepB2 20 R8 i s hydrogen, alkyl, cycl oal kyPCT/US2007/068209
(cycl oal kyl ) al kyl , al kyl car bonyl, alkoxycarbonyl,10844PCT
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hydr ogen or al kyl; and 25 R10 is azetidinyl,
pyrrolidinyl, piperidinyl, piperazinyl,
N- (al kyl ) pi perazi nyl nor.phol i nyl, thionorpholinyl,
ot MEHPRRRTY B ST BRET oyl : or a
phar maceutically acceptable salt thereof. 30 Another
aspect of the jnvention. is a conpound of formula I
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hal oal kyl S02, (R9)2NS02, or (R10)SO2; and R7 is
hydr ogen. 4 WO 2007/ 136982 PCT/ US2007/ 068209 10844
PCTRARSt Per o6SPRER6f the invention is a conmpound of
formula | where R3 is hydrogen. Another aspect of the
invention is a conmpound of fornmula | where R3 is
nmet hoxy. .5 het aspect_®f the invention is a
conpeund o fidrmul a_| réJRA‘is cycl ohexyl . Anot her
aspect®®f the invefitionis a conpound of fornula I
where R6 is (R9)2NS02 or (R10)S02. 10 Anot her aspect
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Anot her aspect of the invention is a conpound of
formula I according to the follow ng stereochemstry.
O RY isAmdrgeng sty lR3 Anot her aspect of the invention
is a conpound of fornmula | according to the follow ng

stergochenistry. 2 .
15  R’is hydrogen, alkyl, alkylSO,, cycloalkylSO,, haloalkylSO,, (R”"):NSO,, or

(R')S0;
R’ is hydrogen or alkyl;

20  RYis hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, alkylcarbonyl, alkoxycarbonyl,
benzyl, benzyloxycarbonyl, or pyridinyl;

R’ is hydrogen or alkyl; and

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

or a pharmaceutically acceptable salt thereof.
30  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.
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Another aspect of the invention is a compound of formula I according to the

following stereochemistry.

25



pi perazi ne, potassium sodium tronmetham ne, and zinc.

30 Sone of the conpounds of the invention possess
w@geome98t ¢ carbon atons (see, for exanple, tPET/US2007/068209

structures below). The invention includes all 10844 PCT
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o TR e Cha R AR 1o Sunot BER et by b win
1santReubyitlica B/zed to
2- br ono- 3- cycl ohexyl - 1H i ndol e- 6- car boxylic acid (See
Schene 1). This conpound can be condensed with a

variety ple igpntioninkluaéseMphatfelcOdichinr ac@éiﬁdﬂl’é Rt fdrmb of the
carbonyl di i m dazol e in conbi nati on w
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reagents. Some anionic salt forms include acetate acistrate, besylate, bromide,

camsylate, chloride, citrate, fumarate, glucouronate, hydrobromide, hydrochloride,
hydroiodide, iodide, lactate, maleate, mesylate, nitrate, pamoate, phosphate,

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

piperazine, potassium, sodium, tromethamine, and zinc.

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

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



depi cted. These conpounds can be converted to
i ndol obenzazepi nes derivatives by treatnent with

Wworedons 36982 (di met hoxyphosphoryl)acryl ate under PEEUS2007/068209
i nfl uence of cesium carbonate in DVF via consecut,
M chael and Horner Emmons reactions. 7 WO 2007/13é§§%4PCT
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Pt bavubieler 4y Bmnlying phsojytenyterpechamicalepvigimpantiy | ur oni um
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can gi ve al kyl bridged piperazjnegcarboxam des. 8 WO
2007/ 136982 PCT/ US2007/ 068209 10844 PCT Schenel. HH
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LioHBr 50 CR p H Br gNeOW THF/ H3D 2. Me2NSO2NH2 (1.3
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N(HO)ZBRRNSNNrefI s ON Br 0 HR 2.
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Synthetic Methods
10
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
15  the synthesis of the compounds are intended only to illustrate how to make and are
not to be confused with variables used in the claims or in other sections of the
specification. Abbreviations used within the schemes generally follow conventions

used in the art.

20 Methyl 2-bromo-3-cyclohexyl-1H-indole-6-carboxylate can be hydrolyzed to
2-bromo-3-cyclohexyl-1H-indole-6-carboxylic acid (See Scheme 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

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

cesium carbonate in DMF via consecutive Michael and Horner Emmons reactions.
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See Scheme 2)., TTT----- 'F
N acidggambgcendgnsed wyith a Vflletjrpgalkyl brldged piperazines. For example O-

(1H-benzotriazol-1-y1)-N,N, N*,N’-tetramethyluronium tetrafluoroborate and
diisopropyl ethyl amine in DMSO can give alkyl bridged piperazine carboxamides.
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70 °C

o o
p-OMe
o o H CHO MeO)HT OMe o o S
R'N'§‘N N - . R'N'§‘N N
ROHR Cs,CO,, DMF, 60 °C R OH O y) O R

(o] x> /\s+:o r

9 | 2
R>N'§‘N —— R'N'§‘N
rOH R NaH, DMF R OH

o <] NaOH

0
MeOH R"T"('S')‘N O
R RH

R
0O._OH O-_N-R
o o < o o <
R‘N’§“N N TBTU, DIPEA R‘N‘S“N N

DMSO, NHRR

5 N-protected piperazines can also be coupled to the intermediate
indolobenzazepine acids and the resultant piperazine carboxamides can be

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



i nvol ves the preparation of the tert-butyl ester
i ndol obenzazepi ne shown in Schene 3. 10 WO

wWQo@7n336982 PCT/ US2007/ 068209 10844 PCT Sche@®US2007/068209
MOOHLIOHHOOH r r t-Butylation either: H S%% PCT
or oxalyl chloride H HOO then K-OBu t-Buoo r / r it
t-BuBr, silver <carbonate t-Buoo \ | HI (OH)2
t-Buoo HOH / r MeO 'CHO McOO Il Me OOV OH bMe t-Buoo
" t-Buoa \ / 5 This. hodol o i nvol.ves base
cat SIPREPHYPE YO IHGT & R hyF S Rag tgfow (See
showehenfed)! owed by its reaction with either thionyl
chl oride and potassium tertiary butoxide, or
al kyl ation with silver carb¥¥s®€2and tertiary butyl
brom des. Theenresul tant conpound can be tmapsfor ned
usi ng chem st W\%«nbogous to that outlined vioously
to provide the m xeg ester indol obenzazepi nes si
above. 10%THese iftarmediatesare usgf§ fn an
al t er nat "¢ p e hat TRchE enpl §yey
preparat’t on of fam de and acyl Sul fo
al kyl -bridged pi/perazi nes, as shown in Sche
Cycl opropanation'e¥ an internmediate t-butyl e
i ndol obenzazepi and subsequent cl eavage qof {
t-butyl esteern up,can 15 generate the afi
be coupled to a dijersity of sulfonam des, and
sul fonyl ufeds. gquent hydredysi sgafd ofld

' ¢ Y <Whi Glweak be ! of
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NN
: OH O / O R
R Na(CN)BH,
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o
o o d RJ\OH o

R, .S. S
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H

/
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N
4
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.

10



coupled with a diversity of al kyl-bridged pi perazines.
For exanple, O (1H 11 WO 2007/136982 PCT/ US2007/ 068209
waoeA3@er benzotriazol-1-yl)-N, N, N, N PCT/US2007/068209
-tetranet hyl uroni um tetrafl uoroborate and diisopr 01%1‘4 PCT
ethyl am ne in DVSO can give the al kyl bridged
pi perazi ne car boxam des. Schene 4. 5 O Ove 0 Ove RQZC
N:::'"" &, NaHRXZCNTFARRDCM 7 OOw 0 O OO
R-O HOZC N 1. CDI, THF, 50(%11‘ N &IBZ. RSO2NH2, DBU R
rt 2.0 OHO NR3 1Q) O C5"R°RaOH R1-9 N N Et 3N,
TBTU RL 10-9° NN THNOH/ NOHRRRNH, DW R
Sone exanpl es exist as ster eoiL§oc3|neri c mxtures. The ,
i nvent*ienetpasses all stereoi soners of tR
conpounds. N ods of fractionating stereoi soner
m xtures are | known in the art, and include but
are not limt to; preparative chiral supercritic
fluid chromat ography (SFC) and chiral high performance
l'iquid chromatography (HPLGeuysbsr exanpl e using this
approach is shown in scheg@iz5mey k2 WO 2007/ 136982,

PCT/ U%9 209 10844 Pcrhe"'f%*ﬁerreb 5. HBuoe Y e
O
BUOO H (OH2  +BuOO 1"
r O
) )
t-BuOO HOH Meooﬁzme .
|
@

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
piperazines, as shown in Scheme 4. Cyclopropanation of an intermediate t-butyl
ester indolobenzazepine and subsequent cleavage of the t-butyl ester group can

15  generate 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 piperazines. For example, O-(1H-

11



O M O M Separation of specific enantionmer RQZC by

chiral SFC RO2ZC N TFA\ NDCM rt (+-) OM O M
waa7addeZC N 1. CDI, THF, 50 C ROSH N R R 2PCT/US2007/068209

RSOzZNHz, DBU, rt R2 0 OH 0O N, R3 OOOOINI\Ia()—|§'J\9§4PCT

NEt3N, TBTUR-A N THNHOHRI1R RR2NH g5

An addi tional nmethod to achi eve such separations

involves the preparation of mxtures of diastereoners

h can sin var i et of t hods ...
KnoRHZ TR SR TSR g B s Paagn gisopropy
showmyhghianin((Babeen Give thb ALY hib3RABE carboxamides.
PCT/ USZOO?/ 068209 10844 PCT Schene 6. H NO OHOO

11 NS--NIT \' N OH/ Ow

Scheme 4.
5
Os_OMe Os_OMe
I§ <
RO,C O (CH3);S*0 CI, NaH ROC O Q TFA
Q R > R —_—
DMSO, 50 °C DCM, rt

N
Y

N
4
Oy, OMe

<

HOC N 1.CDI, THF, 50 °C 7
o o]

CL O -

2. RSO,NH,, DBU, rt

Oy OH

<

9
N NaOH R'-d

o]
—_— d/ “N
THF-MeOH H

Et;N, TBTU

[E— -
Q R R'R2NH, DMF

N
/
Some examples exist as stereoisomeric mixtures. The invention encompasses
all stereoisomers of the compounds. Methods of fractionating stereoisomeric
10 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.

15
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OOH TBTU, DOPEA DVMSO OO11 - 4 HI \ NNS | O/ [

/ OV NH2 OHH NO OHOO 11 NS NNI OH M
whr@siamvenner s separated by reverse phase HPLOPSDIS2007/068209

di astereoneri c anm des can be separated using reverse 1 per

phase HPLC. 5 After hydroysis, the resultant

optically active acids can be coupled with bridged

pi perazi ne derivatives (Schenme 6). For exanple,

O (1H benzotriazol -1-yl)-N, %\I

N, N -tetranet hyl uroni um t e?9'8PF dor obor at e and

di i sopropyl ethyl amne in DMSO can be used to give

the al kyl bridged piperazine carboxam gdeg, C her

standard aci m ne euphing net hods c@n al so be used

to give opti y actik &4 Boxani des.

2007/ T%6 20074068260 RS
O NaOH NS~' N

HO,C l

1. CDI, THF, 50 °C 7N

O i
R _—
2. RSO,NH,, DBU, rt

N
/

Oy _OH

e 9 A
1N NaOH R1~//§\ N Et,N, TBTU
THF-MeOH ¢ X O / 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).

13



N'SOHI \ / THF/ MeOH H0 O O HHOO Np OH O
ONaOH Il NS NNNI1I1I N OHI/ \ THF MeOH H20 OH

WO 200DYB698TOME Schenmes 7-9 il lustrate ot her net hpdeUs$007/068209
maki ng i nternedi ates and conpounds. 5 Schene 7. 10844 PCT
~COCH PhCHO COOH Ph-'~COCH _ Ph-'~COOMe MeQOC, Br ¢

p

N2/ \Ol \ COOMe \ Br / Rh2(S-DOSP)4 | Heptane

1) 03, -78C 2) NaBH4 -78Cto OC 3) LiOH 4) HC HO2C,
O N2 H02C, \ | 0 OH Br 6H OH Br - 15 WD 2007/ 136982
PCT/ US2007/ 068209 cheme 6.

10

TBTU, DIPEA
DMSO

Diastereomers separated by reverse phase HPLC

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

amine coupling methods can also be used to give optically active carboxamides.

14



10844 PCT Schenme 8. EEQ2C O O- pOH ~N S~-N\ N
EEQzC,, O ""oOBr I HO\VNSNN TsOIl / | HBr
woa(odAse2 PCY3, HBF4 K2CO3 DMVA 130C 3h HOZECHUSRET/068209
O/00O0Ss S'NO/OHI\/\OE~HI\/\]§84AN>CT
2HCI ,- NH TBTU, DIPEA DMF NN N O 00 ONSN N H

Schene 9. Br CHO CO2Et Br COZEt Br CO2Et  (\\

Scheme 6.

NaOH
—_—

THF/MeOH/H,0

NaOH
B

THF/MeOH/H,O

Schemes 7-9 illustrate other methods of making intermediates and compounds.

Scheme 7.

COOH
Ph” cHo PR ""ScooH __ Ph” X" cooMe

/ |
Br
N,
o ©/v‘\c00Me
Rh,(S-DOSP),
Heptane

1) 03, -78°C
2) NaBH,
l -78°C to 0°C

3) LiOH
4) HCI

HO.C, | NH, HO,C, |
] o . o
OH OH
Br Br



CO2Et | CO2Et COZEt Owve OVe OVe 1 Br COCH Br COOH
CH2OH CO2Et 5 Ove Ove 16 WD 2007/ 136982

weON/us28D7/ 068209 10844 PCT Bi ol ogi cal Met hedBUI1067/068209
conmpounds denonstrated activity agai nst HCV NS5B 345844 PCT
determned in the followng HCV RdRp assays. 5
HCVNS5B RdRp cl oni ng, expression, and purification.
The cDNA encodi ng the NSSB protein of HCV, genotype
| b, was cloned into the pET2l a eépression vector. The
protein was expressed with 3T8%nmi no acid Cternina
truncation to enhance the solubility. The E. eg¢QIN o
conpetenp‘hell line BL21(DE3) was used for .10 Zt%g;J/\
expresgl /e pr GP&;, QﬂgLnes weg Bvgulown_ater
for - 4 hourgdntil thy Ur es—teachidHan
density of 2.0 600 nnBr e cultures were coo
20 C and induceée’with 1 nM I PTG Fresh anpicill{n)
added to a final concentration of 50 pg/m and
cells were grown overnight at 20 C. 15 Cell pel lr@éss),
(3L) were lysed for purification to yield 15-24Rg8 of
purified NSSB. The |ysis buffer consisted of |2@#aM
Tris-HC1l, pH 7.4, 500 MM NaCl, 0.5% triton X-|{100, 1
mM DTT, 1nM EDTA, 20% gl ycerol, 0.5 ng/m |ysqzyne, 10
mM  MyCl2, 15 ug/m deoxyridronucl ease |1, and mwkete
TM prot ease inhi bi t0l, ¢ abl ep5] (Roche). J{d~
of the | buffem e et

resuspe ded }? 30 % {4
net t he sanpl
[ mcrotip attached

t he vi scos'
Branson [sonipmat or. The sonicated | ysat e was

a

centrifuged at 42200,000 x g for Ihr at 4 C and filtered
t hrough a 'Dkgﬁﬁn1fllter unit (Corning). 25 The
protei n was pur #%d usi ng three sequentia

chr onmat g@r aphy t‘os Heparin sepharose CL-6B, polyU

sepharﬁs%N‘ {rap SP sephar ose

Scheme 9.
Br c02E‘t
CHO COZEt cozEt Br
CO,Et
COzEt @/_<002Et
OMe OMe
COOH
Br COOH Br
CH,OH CO,Et
5 OMe OMe



(Pharmaci a). The chromat ography buffers were identica

to the lysis buffer but contained no | ysozyne,
wale@zysioBonucl ease |, MgCl2 or protease inhi bi POF/US2VA7/068209

the NaC concentration of the buffer was adjustedl0844PCT

according to the requirenents for 30 charging the

protein onto the colum. Each colum was eluted with a

NaCl gradient which varied in length from5-50 colum

vol unes dependi ng on the col u After the fina

chr omat ogr aphy step, the P(§Hrpw%égghrlty of the

enzyne i s >90% based on SDS- PAGE anal ysis. The enzyne

was al i quiet@ehpaidis b6l actBRy Ggaidst HOO RONY bl @&PBhed in

PCT/ US2007/ 068209 10844 PCT Standard HCVNS5B RdRp

enz {ire°dag HONARARRAYgenot ype | b assays were run in

& final volume of 60 pl in 96 well plates (Costar

3912) . Theyassanrdr fcfo%fn r . i ncodin

U R y gn1\>2§ egscz&mgﬁ@p%fwg& efé@mﬁe coding

RNAZS NS9R mspteirot @lﬂr\b WMSJ‘BQS clgned IW?WPEEQQ expression

(Progmga TB??I%QH Yv%pl?e sréd%?lﬁila}{qg affino Rld ¢ HPHRA ation to

were seria ut ed 3 fold) in DMSO and dilute

f ur erance the wéutelntYS UbhE tdebitcompetert |cn1h1inqzl@h2:1élaE3)avasmﬁedoﬁor

15)'\/5 Q dorgsaltolr? of %% i%{elm(z%lnc Sh elfg:v ot O%’ggg%trxaehl&ur% u%F IZ%WE

t en‘plhlairﬁ rmhedmmjmadl dénsitivof an @lt GI)ObinDtTHe)duhﬁIesiwere cooled to

ligo-dT12 priner 180 nM f
condli il el ramiravdP igi Bose Aniet mumiored e
( A”E&&Qﬁf@n&? 01152) ﬂl%pand Rl &tllk Q¥te U%@\gn We'rrﬂgl{t alBpoC,

pr epar ed Si gnma” Genosys. was used at 0.6 G
(0.29 M total UTP) . Reactlons were initiated by the
laddi t i onCdf padiatzyhte), weré lysesbiat eutifgpti@Qo @ictdok5-BOme of purifiel
sto t 0
oo %, M R o T A 2, O
a PRackErld0TopMIOUiht | NYTELAFA,0%>¢ yaerdl (ki mgtnldys oagme, d0 mM
t ean C{ﬁ L1r5%g/nill%eoxgrﬂbonuc%as@a’%%%%m&i%g Serttease 1lfchsb1yor ta@lets

ged 81
des (:Roche)d Affter addnteansdf alfedgsrmbxﬁ"fez)frmelaeﬁlqmllﬁx wemtresﬁlmenﬂdaielsmg

é?lelgg &%ﬁlzgrt ?](eop(leil aglreedws%le%&toé -Iéééﬂ %eagggotggis the lysate

m X sI@ﬁﬂcz[fEd ordiael uhﬁg’iﬂﬁndrdi’up%ﬁabéd hxui Bﬁilhscall’lsdmlczﬁ&u baki ng
at room 20 tenperature ound pri nmer

was Sqné«‘r?ﬁ@éxsﬁ%?fwaé Fefeewg?d ?tda%f)%ﬁg quhlér atﬁr e ffgigd ghrough a

beagds MWeERr"ER din 20 nM Hepes buffer, pH 7.5
and u§%dlﬁﬂu ﬁ§ ggy at final concentratlons of 20

nM pri mer and 0.67 pg/|l beads. Order of addition in
26 he assalhe mozipmes pldfieiV)singabreashdechtinlbchgirhasegzaphy steps:

Conﬁ%ﬁﬂ% se&larosm%(ﬂ éﬁ/ polyU sepharose 4B, and Hitrap SP sepharose
(Pharmacia). The chromatography buffers were identical to the lysis buffer but
contained no lysozyme, deoxyribonuclease 1, MgCI2 or protease inhibitor and the
NaCl concentration of the buffer was adjusted according to the requirements for

30  charging the protein onto the column. Each column was eluted with a NaCl gradient
which varied in length from 5-50 column volumes depending on the column type.
After the final chromatography step, the resulting purity of the enzyme is >90%

based on SDS-PAGE analysis. The enzyme was aliquoted and stored at —80 °C.
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the addition of a mxture of tenplate (0.2 nM, 3H UTP
(0.6 G, 0.29 M, and 25 priner-bound beads, to

WO niori1ad9e2 t he reacti on; concentrations given arP€r/ibmwalr/068209
Reactions were allowed to proceed for 4 hours at ?0944PCT
C. 1C50 val ues for conmpounds were determ ned usi ng1
seven different [I]. 1C50 values were cal culated from
the inhibition using the fornula y = A+((B 30

A e G DD b3 e PR Rl 20850 1K

pl akeR MM e doluhb6f 6tRH in PERLIl PRtk 8612)] MRe dssay buffer
(Taliani et al. 18 WD 2007/ 136982 PCI/ US2007/ 068209

1088£0meysedh PO mpf HeprerhH 16955 mMAECLE B Mgk 4ind DI'T,
fl ugias RRAGEINAMABF (Prcﬁa%@%zs E‘%@(‘S 1 Y61 BEA (}%mtegm 961), and 2

peptide and an acceptor, near the other en

Th e 4 ¢lyesrds ddirempogrds pgee ss@fpib’ dleteid €3 v(ﬁQJé)rié RS Gynd diluted
| Nt GRR! G %%u&h‘%ﬁﬁ G1 &INEL il FINISH if Bﬁésaﬁg 5 2%.

bet ween the donor and the acceptor, but as
pr oHESSRAIRY gavepe 1 henzymptwiaseserl laga Bnqé conhguitaion 28 nM. A

" el S@gﬁqexﬁﬁlg@wg&eﬂ%@ﬁﬁ R q%lﬁtln%?edfdﬂégrd%§§ﬁl{q&\%a \gsfs used at

nor econes app are assay Tea
mad e3GsM ffohkl @wsantrdtionc dlenplaticwisetbaased «:elhltneromlllb/t(élmrsham 27-

ySi nt. from Prone 153A) dilute
1Yo 1R B R B P ol T e Gneise HE R Rathed
di | otéqstlthQ@MpMafunaj Heb@nawdreiMtistt @6Kthe 28ditiéh of enzyme,
prepare plates, HCV replicon cells, with or without a

Renitichiatec ié 39 &¢ &y &0 nﬂw@ﬁ sleppegdmadding P& ut oh9gMiERSIA
d t |
£t B AERE SPAER S8 M Wminafh ANABIA7 PPRE wihlithd o

col DaaksrdIT oqprichbudt ME R ta&errddir mculmomi atobor d:ﬁmnmtnmde ( HCV
rotease inhibitor), and the bottom row contai ned

ells The pl ates,werg.then

U 5 cop PRt ar LRI Memo £ R ReEa g SRR RS s

Zg d p&rlfdgme@f:ssérh_ﬁllil eSdes@ P @c}iﬁl@&tﬁﬁ&@kh@ﬁﬁb aalkh@\b&cep( foREhE
s reparation), at.varjqus. times the te was . .
e n%@&’“%p ?hﬂl%ﬁ)ﬁﬁg’latﬁﬁﬂ figo i@% d5h Wfsl?ré‘?@pfﬁ?%@gor‘i‘osgﬂ?t&%‘fhn'

#OOC&@&D SPRScaadisledixper pri»fﬁr lhn@Scads MBASY bﬁff&fan@ alclibdtiag at room
toxicity. After read| ng in a Cytoflour 4000 instrunment

20 petegingee Eygne %‘Irapéléo% PEMODV S rFEeed\fterepidragten. The

t heprisesbuh @ beddRF Erca8@@yenlidd ih RO nidd dichésBufRf, pBY 4ndQked in
the FRET peptide assay reagent described agove FRET

Ass Hy apapphfing Panyntpdpnsgd 20 nMprengsland .67 wa/s] beadh Order of
pl a t

Do G U 6 AR AR LATEON LGRS Wl o
f or ti2Qddiyioh efa laIXdlré bftepblated0 2@dd) , BH-ETK{M@hCT 0.29 uM), and

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

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

ICsq values for compounds were determined using seven different [I]. 1Csg
values were calculated from the inhibition using the formula y = A+((B-

30 A)Y(1H(C/x) D))

FRET Assay Preparation. To perform the HCV FRET screening assay, 96-
well cell culture plates were used. The FRET peptide (Anaspec, Inc.) (Taliani et al.,

18



node. Typically, the signal to noise using an endpoi nt

anal ysis after the reads was at 25 | east three-fold.
wao\kaoens@sl vel y, after A amar bl ue readi ng, pl aPEFUSENT068209

rinsed with PBS, 50 ul of DMEM (high glucose) mﬁg&g*}PCT

phenol red was added and plates were then used f

| uci ferase assay using the Pronega Dual -d o Luciferase

Assay System Conpound anal ysis was determ ned by

Mg bEfeandofngd 87| Ghteiediiiencenes Ka FEANSrgear one

cal end @ttee Iﬁeptlwarﬂlawccemlr WESBCYhencavtié ag@er oddamag flirekeence
fl uor scence sig fromthe control wells me%e set

as 2009 etdeF%c Peinforap e U APSoRINGH SRELY tRNsier REGH

t he p&REROHO dodoR 8ld HEhdcSptWE b6 as tRES Hirvicsle ‘éle@%s&ﬁ‘bﬁoephde the
aver age control signal and nultlplled by 100%to

flet BrogiGiRare seleass by REZ sgchpernditedhyvrcosscnd theydpaay

PCThReM e Mpafcht OfHR%LGY ?éégenTQva§ Al ab Bovtdh & XHEN Luciferase cell
replicon |nh|b|t|on val ues, an average background

val getwilysis g Sgmfironraa8E 1 é) wdntpdtoclonwith ALy Nagd added
h' 9 'Ehnfs‘o rAVTRHRE th%fFR(?ﬁ%éRR&eo&ﬁ?eﬁqo b PPk daP ol 2 ERE.
were simlar to

€ assay peri
those obt ai ned from nai ve Huh-7 ceIIs. 5 The
1backgr ouhdpmepard plats VEE @ rdphiesn c;:llkgtwiﬁmr edthbutaRantil luciferase

aver a signal obtai ned fromthe c

e DR R DORR AT SR T R B Y8 GRS

Si grahtsd teht ceapburdf addea nccnmﬁmsmjthtcagh 1meblu3nnm fagd £ b@Mained a
di vi ded_ by the raged ¢ es after

bac R@‘P@bﬁ%‘i@&m @%\? eaéen‘&ﬁ‘ﬂﬁ?r& aﬁg %33069111 ToBspiynedsells

det b foRp&ng nfrh@ﬁlﬁﬂeéf{xx&ﬂé thdR@Mey &l 14€8, hbibakdr R Ptogase
inhibitor titration were calculated as the

18oncentrati on which caused a 50% reduction i n FRET or

luci f er aés%ﬁyga%hbs\égﬁe)ﬁt to HAGibNBF AU ARG Fp 91%@ rd@s%ﬁﬁ‘edfa%ve

t he conpou pl at per cent CytOXICIty and perce
act (RRElyAssey Brepsredor).cut daricas Hinaethe plpovmdsmoyediand éﬂaé@tr blue

o TIPS s TERESRRN 6 LB SRty
| C50)xEﬁ§0Aft6r I&adxhg\ln@ @Qtada@r 000 instrument (PE Biosystems), plates were
20  rinsed with PBS and then used for FRET assay by the addition of 30 ul of the FRET
peptide assay reagent described above (FRET Assay Preparation) per well. The plate
was then placed into the Cytoflour 4000 instrument which had been set to 340
excite/490 emission, automatic mode for 20 cycles and the plate read in a kinetic
mode. Typically, the signal to noise using an endpoint analysis after the reads was at
25  least three-fold. Alternatively, after Alamar blue reading, plates were rinsed with

PBS, 50 ul of DMEM (high glucose) without phenol red was added and plates were

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

Compound analysis was determined by quantification of the relative HCV
30  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
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percent cytotoxicity. To calculate the HCV replicon inhibition values, an average

background value was obtained from the two wells containing the highest amount of

HCYV protease inhibitor at the end of the assay period. These numbers were similar

to those obtained from naive Huh-7 cells.

The background numbers were then subtracted from the average signal

obtained from the control wells and this number was used as 100% activity. The

individual signals in each of the compound test wells were then divided by the

averaged control values after background subtraction and multiplied by 100% to

10

determine percent activity. ECsq values for a protease inhibitor titration were

calculated as the concentration which caused a 50% reduction in FRET or luciferase

activity. The two numbers generated for the compound plate, percent cytoxicity and

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

15

Representative data for compounds are reported in Table 1.
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A>0.5 uM; B 0.001 pM — 0.5 uM; C <0.02 puM but an exact value was not

determined; D>0.04 uM; but an exact value was not determined; ICs,

values were determined using the preincubation protocol. EC50 values were
5 determined using the FRET assay.

Pharmaceutical Compositions and Methods of Treatment

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

and a pharmaceutically acceptable carrier.

Another aspect of the invention is a composition further comprising a

15  compound having anti-HCV activity.

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

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

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

25
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

29
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response, interfering RNA, anti-sense RNA, Imiqimod, ribavirin, an inosine 5'-

monophospate dehydrogenase inhibitor, amantadine, and rimantadine.

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

a nucleoside 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.

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

pharmaceutically acceptable salt thereof.

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

or a pharmaceutically acceptable salt thereof.

Another aspect of the invention is a method of treating an HCV infection in a
patient comprising administering to the patient a therapeutically effective amount of a
compound or a pharmaceutically acceptable salt thereof. In another embodiment the
compound is effective to inhibit the function of the HCV replicon. In another
embodiment the compound is effective to inhibit the function of the HCV NS5B

protein.

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

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

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

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

alpha 2A, and lymphoblastoid interferon tau.

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

having anti-HCV activity is a cyclosporin.

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

cyclosporin A.

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

dehydrogenase inhibitor, amantadine, and rimantadine.

Another aspect of the invention is the method where the other compound
having anti-HCV activity is effective to inhibit the function of a target selected from
the group consisting of HCV metalloprotease, HCV serine protease, HCV
polymerase, HCV helicase, HCV NS4B protein, HCV entry, HCV assembly, HCV
egress, HCV NSS5A protein, IMPDH, and a nucleoside analog for the treatment of an
HCYV infection.

Another aspect of the invention is the method where the other compound
having anti-HCV activity is effective to inhibit the function of target in the HCV life
cycle other than the HCV NS5B protein.

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

HCYV infection.

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

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

31



NHO N/ O -N/
,,,0 ONBB NO
wo bdornsdes2 O O N B
PCT/ US2007/ 068209
NK NN/ BB N\

10

15

20

25

30

N 5. NBB CN" O /JANO No
N Ob Sp ONBB N/-NI""1 1/ o
B NO 40\ 28 WD 2007/ 136982PCT/US2007/068209
\108ﬁ|4 PCT Structure |IC50 EC50 1’384PPCT

29 ¢ 29 &

“Treatment,” “therapy,” “regimen,” “HCV infection,” and related terms are

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

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

water and alcohols) are generally used for compositions.

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

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

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

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

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

medical judgement.
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The other agents generally will be given in the
anounts used therapeuticaldy. The specific dosing
regi me, however, will be dite n1qyd by a physici an
usi ng sound nedlcal j udgénent . “Fonge gxanpl es of
conmpounds suitable for conpo sfis and net hods are
10 listed in Table 2. Table 2.

1H-Indole-6-carboxylic acid, 2-bromo-3-cyclohexyl-, methyl ester. Freshly
20  recrystallized pyridinium tribromide (recrystallization from hot AcOH (5 mL per 1
g), rinsed with cold 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
25  stirred at 0-5 °C for 2.5h, and washed with sat. aq. NaHSO; (1 L), 1 NHCI (1 L)
and brine (1 L). The organic layer was dried (MgSO,) and concentrated. The
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A axRat Ltk Wﬁ@cd?kéhtraﬁ:ﬁ% 4 hesk d@tbthe H%cedﬂ%‘ﬁ%ﬁba@n QRE solids

Al buf eron - al bumi n | FN-a2b Sciences In

Roc RgTel qoglbln%to Yighd dUripslele pTcBrZ;)m(yl}crqlc]dCNbromo 3-cyclohexyl-, methyl

Ph aEsH&“(@Mé 1108 hfinol, $05t3 2 Mas 1n%01|1mh%5@as Q@&i%%ut further
i nhi bi tor I dun Phar naceut i calfp San D e CA

| P- Borificanen. f iIFBYMR| (200 MilaURCRh&B. Hfﬁét&ut IRak.§3 (Chd = 1.4 Hz, 1H),

Loxinghels N bl Mgl fo o sAELLATUS AN 60 1 -37,

11.7 Hz, 1H), 1.98 - 1.72 (m, 7H), 1.50 - 1.27 (m, 3H). 13CNMR (75 MHz, CDCI3)
10  8168.2,135.6,130.2,123.1, 120.8, 120.3, 118.7, 112.8, 110.7, 52.1, 37.0, 32.2(2),
27.0(2), 26.1. LCMS: m/e 334 (M-H), ret time 3.34 min, column A, 4 minute

gradient.

Intermediate 2
15

H
HO N
/

1H-Indole-6-carboxylic acid, 2-bromo-3-cyclohexyl-. A solution of methyl 2-
bromo-3-cyclohexyl-1H-indole-6-carboxylate (20 g, 60 mmol) and LiOH (3.8 g, 160
20  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 HyO (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-
cyclohexyl- (quant.) which was used without further purification.
25
An alternative procedure that can by used to provide 1H-indole-6-carboxylic

acid, 2-bromo-3-cyclohexyl- is described below:
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10844 PCT Brand Nanme Type of Inhibitor or Source

Conpany Target InterMine Infergen A IFN alfacon-1
web@rseeut i cals Inc., Brisbane, CAISIS PCT/US2007/068209

Pharmaceuticals 1SIS 14803 anti sense Inc, Carlsbq%8¢4PCT

CA/ El an Phamaceuticals Inc., New York, NY Japan

Tobacco Inc., JTK-003 RdRp inhibitor Tokyo, Japan

Pegasys and Cepl ene PEGyIated | FN-a2a/ Maxi m
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nc I MMUNOSUpPre t oca ton egene
Bi opyﬁ%lbqﬁeéélaﬁ%% fog 3? e repqiion GHXIArekAY Cz‘ala%sa 39 H20 bath to

| FN-22b/ r@htrdlﬁb’d@ﬁlh WIW55%LWHded$@ tfchange that tem erature did
Pharnaceut|cals I nc CA Levovirin

P nhpgficrened & bagHutedith @20 (cbési oai stivisd éthﬂ@A’aWIPEFH Hgnt

Ri baigetafurEr P &L RRRRAY NIEA&H by KRR rin¥EPRith FD and dried

Ri bozyme Heptazyne ribozyne Pharmaceuticals Inc.,

Boufageld thganono THEF solvate of I'H-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),

10  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

- 3.74 (m, 4H), 2.89 (m, 1H), 1.98 - 1.72 (m, 11H), 1.50 - 1.24 (m, 3H). 13CNMR
(75 MHz, CDCI3) 8 172.7, 135.5, 130.7, 122.3, 120.9(2), 118.8, 113.3, 111.1,
67.9(2), 37.0, 32.2(2), 27.0(2), 26.1, 25.5(2). LCMS: m/e 320 (M-H), ret time 2.21

min, column A, 4 minute gradient.

15
Intermediate 3
(o]
X N
HaC~N" "N )—Br
H,C
20 1H-Indole-6-carboxamide, 2-bromo-3-cyclohexyl-N-

[(dimethylamino)sulfonyl]-. 1,1’-Carbonyldiimidazole (1.17 g, 7.2 mmol) was added
to a stirred solution of 2-bromo-3-cyclohexyl-1H-indole-6-carboxylic acid (2.03 g,
6.3 mmol) in THF (6 mL) at 22 °C. The evolution of CO, was instantaneous and
when it slowed the solution was heated at 50°C for 1 hr and then cooled to 22°C.

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
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Schering- Pl ough Intron A I FN-a2b Cor porati on,
Keni I worth, NJ Schering-Pl ough PEG I ntron PEGyl at ed
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| nhi bi t of, Yerf£%e BR&, o .r‘e‘@alraction 49 &e—&—@&boxam' e, 2-
VértexH%%arH% s Te NS

Canbri dge, ceutlca aprevir
ser brogopt-otcddsey i dimeBaridminalgd fonyl is described below.

To a1 L four necked round bottom flask equipped with a mechanical stirrer, a
10 temperature controller, a N2 inlet, and a condenser, under N2, was added 2-bromo-3-
cyclohexyl-1H-indole-6-carboxylic acid (102.0 g, 0.259 mol) and dry THF (300 mL).
After stirring for 10 min, CDI (50.3 g, 0.31 mol) was added portion wise. The
reaction mixture was then heated to 50 oC for 2 h. After cooling to 30 oC, N,N-
dimethylaminosulfonamide (41.7 g, 0.336 mol) was added in one portion followed by
15  addition of DBU (54.1 mL, 0.362 mol) drop wise over a period of 1 h. The reaction
mixture was then stirred at rt for 20 h. The solvent was removed in vacuo and the
residue was partitioned between EtOAc and 1 N HCI (1 : 1, 2 L). The organic layer
was separated and the aqueous layer was extracted with EtOAc (500 mL). The
combined organic layers were washed with brine (1.5 L) and dried over MgSO4. The
20  solution was filtered and concentrated in vacuo to give the crude product (111.0 g).
The crude product was suspended in EtOAc (400 mL) at 60 oC. To the suspension
was added heptane (2 L) slowly. The resulting suspension was stirred and cooled to
0 oC. It was then filtered. The filter cake was rinsed with small amount of heptane
and house vacuum air dried for 2 days. The product was collected as a white solid
25 (92.0 g, 83%). "H NMR (MeOD, 300 MHz)  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); m/z 429 (M +H)+.
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39



(VX-950, LY-570310) inhibitor Eli Lilly and Co. Inc.,
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2005

5 1H-Indole-6-carboxamide, 3-cyclohexyl-N-[(dimethylamino)sulfonyl]-2-(2-

Sformyl-4-methoxyphenyl)-. A mixture of the 2-Bromo-3-cyclohexyl- N-
[(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
10 ground potassium carbonate (4.24g, 0.02 mol) in toluene (30 mL) was stirred under
reflux and under nitrogen for 30 min, at which time LC/MS analysis showed the
reaction to be complete. The reaction mixture was then diluted with ethyl acetate and
water, and then acidified with an excess of dilute HCl. The ethyl acetate layer was
then collected and washed with dilute HCI, water and brine. The organic solution
15  was then dried (magnesium sulfate), filtered and concentrated to give a gum. The
gum was diluted with hexanes (250 ml) and ethyl acetate (25 mL), and the mixture
was stirred for 20 hr at 22° C during which time the product was transformed into a

bright yellow granular solid (4.8 g) which was used directly without further

purification.
20
An alternative procedure for the preparation of 1H-indole-6-carboxamide, 3-
cyclohexyl-N-[(dimethylamino)sulfonyl]-2-(2-formyl-4-methoxyphenyl)- is provided
below:
25 To a slurried solution of 2-bromo-3-cyclohexyl-N-[(dimethylamino)sulfonyl]-

indole-6-carboxamide (54.0 g, 126 mmol), 4-methoxy-2-formylphenylboronic acid
(29.5 g, 164 mmol) and LiCl (13.3 g, 315 mmol) in EtOH/toluene (1:1, 1 L) was
added a solution of Na,CO3 (40.1 g, 379 mmol) in water (380 mL). The reaction
mixture was stirred 10 min. and then Pd(PPh3)4 (11.3 g, 10.0 mmol) was added. The
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20 6H-Isoindolo[2, I1-a]indole-3-carboxamide, 11-cyclohexyl-N-
[(dimethylamino)sulfonyl]-6-ethoxy-8-methoxy-. To a 5 L four necked round bottom
flask equipped with a temperature controller, a condenser, a N2 inlet and a
mechanical stirrer, was charged toluene (900 mL), EtOH (900 mL), 2-bromo-3-
cyclohexyl-N-(N,N-dimethylsulfamoyl)-1H-indole-6-carboxamide (90 g, 0.21 mol),

25  2-formyl-4-methoxyphenylboronic acid (49.2 g, 0.273 mol) and LiCI (22.1 g, 0.525
mol). The resulting solution was bubbled with N, for 15 mins. A solution of
Na,COs3 (66.8 g, 0.63 mol) in H,O (675 mL) was added and the reaction mixture was
bubbled with N, for another (10 mins). Pd(PPhsz)4 (7.0 g, 6.3 mmol) was added and
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20 Intermediate 6
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1H-indole-6-carboxamide, 3-cyclohexyl-N-[(dimethylamino)sulfonyl]-2-(2-
25 formyl-4-methoxyphenyl)-. 11-cyclohexyl-N-(N,N-dimethylsulfamoyl)-6-ethoxy-8-
methoxy-6H-isoindolo[2,1-a]indole-3-carboxamide was dissolved in THF (75 mL).
To the solution was added a solution of 2 N HCI (300 mL). The mixture was
vigorously stirred under N2 at rt for 16 h. The resulting suspension was filtered and

washed with cooled TBME (2 X 30 mL). the filer cake was vacuum air dried
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3.84 - 3.74 (m 4H), 2.89 (m 1H), 1.98 - 1.72 (m
11H), 1.50 - 1.24 (m 3H).In&8GNMR 7 (75 MHz, CDC13) 6
172.7, 135.5, 130.7, 122.3, 120.9(2), 118.8, 113.3,
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1, 1" -Carbonyl di i m dazolHe (| ' -b) was added
e

to a stirred solution of
2- br ono- 3- cycl ohexyl - 1H i ndol e- 6#/carboxylic acid (2.03
g, 6.3 mol) in THE (6 nL) at 2 / The evol uti on of
CO2 was i nstantaneous and when It— sl owed the sol ution
1/as heated at 50C for 1 hr and then cooled to 22C. 25

N, N-Di me | sul fam 0.94 g, 7.56

Fol | owea By P> drgii Sei= el gmod sl aelogao b
DBU/£/, &erﬁéh)garﬁzng)sWB%/D]LIM%O]-EEEOQ}V] Bly)ethob- MbihNGEsMWRASA mixture of
continued for 24 hr. The m xture was partitioned

bet HereyElohg1Y-Reet Brdimsthyswfemey B-2-(cemytamehgyphenyl)-1H-
aceiRbR-d-a¥EIxaMRR (M@%Z@Qﬁ 1§, BBl @f(dlhfa{hlosay&l@lsﬂmsry%érpﬁte

and dried over The extract was concentr at ed

150 7 ads® meh) prkspaiumisarbopate 7. kes 888 eroDds DMBESRD) was stirred
2004 286P8%n %gyaﬁﬁ.’&gﬁeﬁt%%% 99° c 1984 ikl was poured into ice—water

and acidified with dilute HCI to precipitate the crude product. The solid was
collected, dried and flash chromatographed on SiO, (110g) using an ethyl acetate and
methylene chloride (1:10) solution containing 2% acetic acid. Homogeneous

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

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

An alternate procedure for the preparation of 7H-indolo[2,1-
a][2]benzazepine-6-carboxylic acid, 13-cyclohexyl-10-
25  [[[(dimethylamino)sulfonyl]aminoJcarbonyl]-3-methoxy-, methyl ester is provided

below.
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pale yellow friable foam (2.0 g, 74 % >90 % purity,
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fl a&iét}ﬁﬁ%ﬁﬂﬁﬂnd@ld[% I1 &]1H&ﬂé1§f¢hﬁba14anﬁﬂé (fcb’lﬁfc heﬂnan?jlﬂal) (63.0 g, 130
Lﬁgp g}%{q?é umre g2o ’ %gtao%rph?s(aghﬂl\gggcr}ylgtte (60a§2 26?m(r:190r1]) geglsuemr carbonate

cyc km@%xyi(f rhfrol) RO B (ﬁo@ﬁw%ylhdafeda%oﬂ o bR t&n@ f0104 2p9
and dry THE After stirring for m n,

éle A@é}@losal @ﬂeﬂtyl %ifsmf’.smyxwggspaala@acrpl@ﬁ (1 o GRimgrol) arr?ecesmm

r eagl bt ThXb %r @ M@I%l)tv&ré?é"ada@@ﬁrﬁﬂhé RacdnXas h&tcdat Bo °C

After coolingt di met hyl am nosul f onam de

( 41 owergightgheazgd ﬁmlyd Waé H@d@@mg ricaghien Hfure was dibitgdoy>0
1

OV y g) @19@131 ﬂgﬁﬁ‘?l%d BRI 1@&?%0355% ggor@n %%)L@re g)eggg g e W5 She

sti preemltats were Eatecq bi filtatien.s Bhasetids wers triterstsd edth Et20 (8300

SHE) TR AT VRIS RS, DR B i 1

sepayctheslylalfe [ (dmme&glaemm&sulfa%d]amxwaﬁcadxmykiétredhw'yt hnethyl

re Ry PO gl fPgs PR B SIRAR G AR sty

sol pﬁmﬁmnmsm}ﬂMRqs(mMandcwmerst(m(i eﬂ)lgnc,\/(a,cug 1.86 (d J=
gi ve the crude product

s Sdutipaidai B EDGR0 (labiob dufl b G066 T8 BiralH: 708 (aa

1suspens, gr HAas), adeed ﬁEptsmen({)Zs b5 - §|5<1)Wny1H)Thl§9 401 (m
resul ti n%%susFEeny on was stirred and cool ed

It W & 3 2-€2 €6l SEFRS(3 10 r2- Elaide’ e 1), r?sleld 1\/\Ji2t(ﬁ1
S”B'leﬁfIR‘sMS Rk 556 péane refHigh jq@l”l%ﬁl YSEMH R Ainfin e lgl%@lent
for 2 days. The product’ was collected as a white solid
25 (92.0 g, 83%. 1H NWR (MeOD, 300 MHz) 6 7.89 (s,

H, 7.77 (d, J= 8.4 Hz, (dd, J= 8.4 and 1.8
Hz, 1H), 3.01 (s, 6H), 2. %”erén%dlsa%%%n 1H), 1.81-2.05

2m 8H), 1.39-1.50 (m 2H); mz 429 (M +H)+. 30 39 WO
2007/ 136982 PCT/ US2007/ 068209 1Q844uLCT I nternedi ate
40 OOHCHO S N

Cycloprop[d]indolof2, 1-a] [2] benzazepine-1a(2H)-carboxylic acid, §-
cyclohexyl-5-[[[(dimethylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-
25  methoxy-, methyl ester, (+/-)-. DMSO (5 mL) was added to a mixture of
trimethylsulfoxonium iodide (199 mg, 0.906 mmol) and NaH (38 mg in 60% oil

dispersion, 0.953 mmol) in a round-bottomed flask. The reaction mixture was stirred
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H3CN HI / / \ O« H3C5 JHIndol e-6-carboxam de,
3-cycl ohexyl - N-[ (di net hyl am no) sul f onyl J- 2- ( 2-

wo oo 6942 met hoxyphenyl )-. A m xture of the  PCT/US2007/068209
2- Brono- 3-cycl ohexyl - N
[ (di met hyl ami no) sul fonyl ] - 1Hi ndol e- 6- car boxami de 19844 PCT
(4.28g, 0.01 nol), 4-methoxy- 2-fornyl phenyl boronic
acid (2.7g, 0.015 nol), 2- dicyclohexylphosphino 2',6" -

di met hpx 4 0001 nmol), pall

O contt B P MBI o PPt (oo AL T tiohexyi-10-

car H{Xﬂgﬁ&h}ﬂﬁnﬁéﬂulﬁﬂyQﬁmﬂg c)rbgﬁyl]t ykruan@;yoiif&em% eswa§125 mg,

stirre unaer e X a unaer nltrogen or

at  QRF & mmolgastt 3%%959@ rgacting WLHuie A stirgedat rto%] rg gr. and

be aRAW ﬁio € for bNBrth@3 Gk 1 PR kb Was WRS qhddeibddiithih A6k and
acetate and water, and then acidified wth

th eth
i siGBeL R TR ey, ThE G s R c Lt G Pspn il vellow
t hegy ol iGrh&totdedBshestion ahl afiahisd, ?lddgélﬁ ISMtﬁéld)a%qng of

brine. The organic solution 15 was

( ma§ieshtais] sk then eyrifigd Yyt Rsens §PAAdo eﬁﬁr@léhﬁ titketcomnpp e dgis pdight
o
o h)%ﬂ acégﬁg t(g §! ?l%’%@mgw %Hggqpﬁ:\jek&eﬂﬁaﬁq{}ﬁé 3836 i &1 (500

mxture was stirre
f or MiQz, MeQdl) 52D@ @28 (nnd. Aﬁiﬂ)clhlqmm)(tnhélp#rbﬂadﬂ -l (m, 2 H)

R RO R SR R K R R R

pur i1 08 ¢BBi%Ars, 3 2010V dal=tlenaalz &.86 Ay Seedytel £ Wi, bs6 H) 5.50

ey R e DT I8 g S gt 247 F5. 4-38 iy 23

et Pmphleﬂy)lm H) B30dOMRG8dHz, b6l ow7.33%d, Teg.85 sy .3d BH7.56 (dd,
sol ution

2- bP ot 35871 BABIY TSRk ATSnih hyiP i H3T HUT BBAY TS S5 Hz, 0.64

15 nde 8961 3ebexan] @e Khd19(:90. 3@?{@8@@& )m 53 Hz, 0. 64 H)
4- et hoxy- 2- f or myl phenyl boroni ¢ acid (29.5 g,
nmmol ) and LiC1(13.3 g, 315 nmol) in EtC}Vtquene (1 1,

11) WaSAn QMIV@I)I%QJ?CH&G! R0HRHNAZEE (4. t:l-tlegoom’szgndér"@l )

in water . The reaction mxture was stirred
10 morvfldeéhdo‘{vhen Pd(PPh3)4 (11.3 g, 10.0 nmol) was
added. The 40 WD 2007/ 136982 PCT/ US2007/ 068209 10844
PCT reaction solution was flushed with nitrogen and
2feat ed ato 70a@ diiigsl nnadckednilt mradigpttomolesk pdurted aitd a

t he e&%ﬁ%&ldsg%r%_'ﬁ\]% il&%&ﬁlﬂ a%&%tnl ﬁ%ntay\@gc}eg 2uf&r§s chﬁ%g%ﬁ‘ ﬁtlu%c

aquhxzxirﬁde IHCSRE)310Y gahRy. Z)mmnb a(1<5@1® DV (200anL)e VitiMgiSObY s stirring,

fs It : 319 @%X%ﬁ%% tc{ea(gf 9 g, 14h/e3> nrlr%gf) %gl%lon %?s!eld%r%ng w{nch time

the temperature rose to 30 °C. After stirring for 30 mins, a solution of 7H-

25  Indolo[2,1-a][2]benzazepine-6-carboxylic acid, 13-cyclohexyl-10-
[[[(dimethylamino)sulfonyl]amino]carbonyl]-3-(methoxy)-, methyl ester (33.8 g,
61.3 mmol) in dry DMF (70 mL) was added quickly. The reaction mixture was
stirred below 30 °C for 30 mins and then poured into an ice cold solution of 1 N HCI
(130 mL) in H20 (2 L) portion wise. After the resulting suspension was

30  mechanically stirred for 1 h, the precipitates were filtered and the filter cake was
washed with H20 (100 mL). The filter cake was partitioned between EtOAc and 0.5
NHCI(1:1, 4 L). The organic phase was separated, washed with H20 (1 L) and

brine (1 L), dried over MgSOQ,, filtered and concentrated in vacuo. The residue was
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5 (600 m.) for Ih and collected by filtration to yield
1H i ndol e- 6- car boxam de, 3-

waeyarob®gyl - N-[ (di met hyl am no) sul f onyl ] - 2- ( 2- f PETYPE2047/06G8209
et hoxyphenyl)- (52.8g, 109 mvol, 87% as a yell 0\9[0844PCT
powder which was used w t hout further purificatio
1HNMR (300 MHz, d6-DMSO) 6 11.66 (s, 1H), 8.17 (s
1H) 7.75 (d, J:84Hz 1 7.74 (d, J = 8.4

H) ,
’dlssplﬁg ég%%(l 59 rnL) Z'lng theg'o_ﬁlh%w;ﬁwere%th@&glt a s111§an;;el pad
8 8 (360,g ik lixand). 286 riaSed witt) 509SERAc-in BeXdBe (IM). itk filtrate Pds
gBCﬂ%}g%létlfged%gﬁécuM1§§ mgligﬁ[l% 'gell:}jWGS%éi-g \x%ﬁc%%@(? r@étugggggm@ 10%
ii‘z'rE%bAcl%iF(])ﬁ\ﬁE %%ggrﬂlu fil%%S(g C t}éﬂ’Czto t@-éise gycl&plﬁo (gmdolo [2,1-

30 @J([%]j)enzza‘fp@eé)a(%@th@oxmmd %’Pﬁéde@Qy (5M H-, ret
t 1 no ammeo [Ca t me
| B @inREhy B )%ﬂi‘déh?n B J& Mm}mw@%&sn Ao S0 oty

| nter rredl ate
20 esﬁprl @éﬂm@w@{ltz,sqhdanMcgoVM 3ickhr B e, 100% HNMR

SRtz ) sl Folth: SRS SR THI 88

|_ fd)HD 7rﬁé’€k@3d(nt ot 23el. 206, 21H),a:sm<1 -BOUPPED, sma fl, &= 15.0 Hz,

heoha e e et G ERTRUCE a5 et ruol R Wik e

(900.78, | HR-3Rea7 @, 0.5H), 3.29 (s, 3H), 2.73-2.92 (m, 8H), 1.11-1.99 (m,

cycl - N- (NN di | syl fanmoyl ) - 1H-i ndol e- 6- car bo
2 Bt Ygogm: BsHy Erye g

2-fornyl - 4- met hoxyphenyl boronic acid (49.2 g, 0.273
nol) and LiC1(22.1 g, 0.525 nol). The resulting

sol ution was bubbled with hrh&iatdl® M ns. A solution
of Na2C33 (66.8 g, 0.63 nol) in H2O (675 nL) was
ladded and the reaction mixture was bubbled with N2
for another (10 mns). Pd(PPh3)4%(7ofe g, 6.3 nmol) was
added and 41 WO 2007/ 136982 PCT/ U$2007/ 068209 10844
PCT the reaction m xtareowas heg
After cooling to 35 G_allsolytig ‘
was added slowy. T?l*\e‘c‘,l*,}}esu » e was
transferred to a 6 L sepa a :
wth EtOAc (2 X 1.5 L). The conbiined organic extracts
were washed with brine (2 L),
filtered and concentrat ed

Cycloprop[d]indolof2, 1-a] [2] benzazepine-1a(2H)-carboxylic acid, §-
cyclohexyl-5-[[[(dimethylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-

20  methoxy-, methyl ester, (-)-. A sample of (+/-) cycloprop[d]indolo[2,1-
a][2]benzazepine-1a(2H)-carboxylic acid, 8-cyclohexyl-5-
[[[(dimethylamino)sulfonyl]Jamino]carbonyl]-1,12b-dihydro-11-methoxy- methyl
ester was dissolved in EtOH/CH3CN 1/1 +0.5% DEA at a concentration of 50
mg/ml. [The addition of DEA ensures the compound remains in solution during the

25  injection process]. This solution was then injected onto a Thar SFC-350 preparative

SFC under the conditions shown below.
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5 1in vacuo to give a yellow solid, which was

triturated with 20% Et OAc in hexane (450 nlL, 50 Cto

W@ 200y/18698Y)i ve PCT/US2007/068209
3-cycl ohexyl - N- (N, N-di et hyl sul f anoyl ) - 2- (2- f or ny! 0g44PCT

nmet hoxyphenyl ) - 1H i ndol e- 6- car boxam de(65.9 @) ad

yellow solid. HPLC purity, 98% 10 The nother |iquid

fromthe trituration was concentrated in vacuo. The

resi due s refluxed wt T

CoT bt o SRt ity v SBC 30t S g S5 o

vver eobild piese dsandeGrRsORBICNI( /) 16 @8 22 PreJBMTbED: 1@)) ﬂ&@rate (ml/
The filter cake was réz)use vacuymair d

gi v'gn@ #40F p N £ReFPITREPISMETHE S0i PicgionARRYBL §§ 5 Cycle

Whl hﬁlemiﬂ@)(é%OraﬁperdﬂPk@d@uars w@ug%&%/m7 N%@)c%tg%%s

8 4w1a|zelengrr19cnm7 B (d J= 8 4 Hz, 1H), 7.45 (dd, J=
8.4 and 1.4 Hz, 1H), 7.09 (d, J= 2.2 Hz, 1H), 6.98
(dd, J= 8.4 and 2.2 Hz, 1H), 6.50 (s, 1H), 3.86 (s,
3H), 3. 05o(ns3718H) of rizedic Qarlide ateridH) total 0BE7BgE therdesiied

o155 A b Rerll il bl of g g blgmff. v
I-|3Cni‘alter1b-l was@E fiedH3@gtht folldwingpbecedurboXlanmnteyre (24.7 g) dissolved
1? or ?'/ﬂ/ ic ﬂéﬁﬁ%@%ﬁd ﬁ; h\%{s%vrgs ¥ sgcl[lulegt(i)arl]lWWlchO.g%\T H%?(l x 400
1 1 mU;Il 6122@61 )ﬂL),N-IZ((jO\QM- Zﬂlonﬂt)hwdgjﬂlnﬁ am4) 1;)15) éfH&:QXg‘a—nﬂ:—layer was
i s BBV AT e0 8 Qe PG RE S S eon e added a

SO| (ﬂybl@ﬁro@[d iRddoIG1d] @@&nﬁﬂz}cpmé‘:m&QH) Xdrbtf)@h&’\@éid 8 cyclohexyl 5-
orously stirred und

restl @P?F@hyg%la%%lf%w Mok?qb%il]ebll%{h%‘hy%%é’bet%wh methyl

1§00k&d, T)'BMEa loXy dld 182, rdebfer)l IHPILCE 860 ANRE 2 YR GHMILBINIS
dried 4 007/ 136982, PCT/ US2007/ 068209 10844 PCT

oveflHt yhto. ildl\@ﬂ‘&éo@hél bi’t t $94eh1eha. MeOH)-yiarl. Giled for

12 K A A 0 R0 8. R

7 733 0T, 61; B, D2HS, 5 5R) ELOY 198, Tlded\lMR%hSw@haabheﬂce&fﬂﬂzzNH

d
1) TR i g iyl B gaingi e e
2()m HPHL, préoc@dre5 (S, 6H), 1.75-1.99 (m 7H), 1.48-1.60
(m 3H); nmz 484 (M+ H+. Internediate 7

Analytical conditions of ee determination on Thar analytical SFC. Analytical
Column: Chiralcel OJ (.46x25cm, 10ul); BPR pressure: 100 bars; Temperature:
35 °C; Flow rate: 3.0 ml/min; Mobile Phase: 15% MeOH/ CH3CN (1/1) in COy;
25  Detector Wavelength: 254 nm; Retention time (min): 4, 6.5.

30

35
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OOw 0" /00 NSNNOwE 10
7H 1 ndol o[ 2, 1-a] [ 2] benzazepi ne- 6- car boxylic acid,
wda o adoehexyl - 10- PCT/US2007/068209
[[[(di met hyl am no) sul f onyl ] am noJcar bonyl J- 3- net hoxy-
met hyl ester. A mxture of the Y0844 PCT
3-cycl ohexyl - N- (N, N-di net hyl sul f anoyl ) -2-(2-fornyl -4-m
et hoxyphenyl ) - 1H i ndol e- 6- car boxam de (4.8g, 0.01
nmol ), nmethyl 2-(dinethoxy§Eo§%hor%7)acrylate 15 (9.7
g, 0.02 nol) and cesiumc d 7 1g, 0.02 nol) in
DMF (28nml) was stirred for 20 hr at an oil bath
tenperature of 55 C. The m xture mgﬁ poured into
ice-water and acidified with difty HC1 to
preci pitate the crude pr8duct e kol i d was
col l ected, dried and 71 agh chro :

(1:10) sol ution cont aPm ng

20 fractions were conbi ned ahd e
the title conpound as a pale ye
yield). Ms: 552 (MeH+). An alte
preparation of 7Hindol of 2, 1-
a] [ 2] benzazepi ne- 6-carboxylic acid, 13-cycl ohexyl-10

5
? [ [ ( di metYRAPAR A e Sy (Y Astrtreriead Hor ey L ao e £HEX - |
h))dloh@)%ﬂﬂf[[[(&m@fhﬁwzhﬂ%ulfb}@JU&Wznaﬂé’army?Op@'[ﬂcB@W]]-
PCT/ US2007/ 068209 = 10844 PCT
11- BGrBhesy Tae plaioet iy Pé‘ﬂ?ﬁ‘i@i} éllﬂlqoaa&%»ﬂjal élbﬁ%Fw la(2H)-
et BOKYyfiktadis 4- axéRJhQ;{(}ifusJ[B[edlmedglhﬁn%)s%ﬁswémoq&rbonyl ]-1,12b-

(cyclic hem am nal )
57 dimbrerg s Fier g &t & J00mgeD FETeARRY0 mL) v
16€S hﬁd@g Gy ROAL ?20 I(l]lgﬁoxgly 03@1@0%' ))vhilé]mg}{ﬁur(lﬁ1 ﬁ)ie rlld-a):tl n

ted at ath“tenp) for 4. ditiona
mst Feyipetyrel i ARt (En o%mu@ph vey$tireed pyit an@r M ';fprg} 8 hg ThedLy
and. )
VBRSNS EALAPTRL iS00 TR, B4y
cool 8@ ntlIc) uétfter a‘dwlcsltwas completeethe pHa theirzdctioremisaige was about 2.
di | B a§t10nLr%1ktu%d %X"‘ apo? %d i aé? OWlea was added to

aqueous
lpredwpmkmhfsmWEwanhaibﬁmﬁaﬂwhyCﬂhCh(ak6mthThe2®@hﬂmsThe

yleree L t(ﬁr ?rac%s were \xbashEetdszlth(Ig (())0(2 30'61' Il)lL)aQr(iJneC%E xe}»go mcL) dried
H (Wé'D@[aﬁd dvapblaRlibepizaz@pl pesds giardposit tite @sipdundd-a

yellow solid. HPLC conditions column: Phenomenoex Synergi Polar-RP 4 um 4.6 x

Ld. Honmbgeneous
t et %o afford

e procedure for the

50 mm; UV: 220 nm; gradient time: 4 min; flow rate: 4 mL/min, 75 - 100% B
20  solvent A: 10% MeOH/90% H,O with 0.2% H;PO4, solvent B: 90% MeOH/10%
H,0 with 0.2% H3PO,4. HPLC > 99% (Rt 1.80 min.) LC/MS (ES") 552.25 (M+H,
100); [a]p™> © - 166.99 ° (¢ 1.00, MeOH). GC analysis: CH>Cl, 4.94%; Anal. Calcd
for CxH33N304S¢0.16 H,00.35 CH,Cl,: C, 60.37; H, 5.87; N, 7.20; S, 5.49; H,O,
0.49; CH,Cl,, 5.02. Found: C, 59.95; H, 5.89; N, 7.03; S, 5.38; H,0, 0.47; CH,Cl,,
25 4.94.
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cycl ohexyl -10-[[[ (di net hyl am no) sul f onyl ] am no] car bony

']-3-nmethoxy-, nethyl ester (70.2 g, 127 mmol, 98%
WwW@3200a/13@®82 ow sol id which was used wi t hout furtP€F/US2007/068209

purification. 1HNVR (300 MHz, CDCl3) 6 8.67 (s, 1}1)1) A PCT

8.09 (s, 1H), 7.86 (d, J = 8.4 Hz, 1H), 780(3 B4

7.50 (d, J = 8.4 Hz, 1H), 7.42 (d, J = 8.8 Hz,

7.08 (dd, 15 J = 2.6, 8.8 Hz, 1H), 6.98 (d, J:26

Hz, 1H), 5.75 - 5.51 (m -401(m 1H),

3.89 (s, 3H), 3.82 (s, 3 nkgrgleg‘éteglé 2.87 - 2.73

(m 1H), 2.11 - 1.12 (m 10H). LCI\/IS n1e 550 (M H)-

ret time 3.21 mn, colum A 4 ninu gr adi ent .

Internediate 8 20 0 Ove / Ow ' NOHN

Cycl oprop[ d] i ndol of 2, 01 al)[ 2] benzazgpi ne- | a( 2H) - car boxy

lic acid, 8-

cycl ohexyl 5- [[[(cﬁ‘n’eﬁ\ yT api R

J-1, 12b-di hydro- 11- |29Hmet

DI\/SO(S nm.) was added to a

trimethyl sul foxoniumiodide (199 ™y, 0.906 mvl) and

NaH (38 ng in 60% oil dispersi 0.953 mmol) in a

round- bottoned fl ask. The reactioh m xture was stirred

44 WO 2007/ 136982 PCT/ US2007/ 068209 10844 PCT at rt

or 0.5

S0 1 ndol g{féopf%(ﬁ%%%i &Y PP rererieal Yakyreeondr 4¢id. &
13- @Wh@ﬂ%}’[‘[ f(iiz@rethylammo)sulfonyl]amzno]carbonyl] 1, ]2b dihydro-11-

[[[( |rret )/I am no Su %( ] am no]carbdﬁégj éﬂrret hoxy)
, eéter 0(31825“1%0 (0) oEionseRbilyn -abnlbengesine-
andlg(bg Eﬁg&;yh@gclgng)g};érogemg stl rred at rt. for 3 hr.
and then at for "a further hr. The reaction was

t hefll (&u@ﬁbﬁwnwlﬂfm«)&@@m%w@wlbbﬂ%ﬂ dipdgo-il topethoxy tiaethyl
?‘3' Hsttér((i’(?o JEQ) Pf7%ﬁol§’[n0ﬁWMe¥ﬂaﬁé§l n‘ﬁ&&&é (E'Otrﬁm% ), 3N NaOH

|l ow solid was collected by filtration
and seliondi D) e @édeﬁlg Ths B nehigiiure Gasrhgaiofl at QAE gnder
fif
T e T S e R
nl z SG@GJ(nMﬂH)%Xtrdéaﬂenﬁn edryl agetate (2X2850.)niChe dl‘@lNMRyérS ®Ore

11 B B PSS Bkl o R s i ogyligeny
1§s, pRp@dtivd) HELA® affdrd t.lig ﬂl&nﬁ@pﬂdﬂuct @s HUglitlyelBavbeblids(59 mgdB0%
IR FHEEN N, WRTH W B REAE O L
ﬂ_lﬁpr% 28Zm, @3@111&)@146 298 (rn V1. @zGHimw 12 bh gﬂ 211@) 10 (s 2028 H)
d, 392635215 349 (@4=1f- 09/&34) ) 338%(5535HP4£ 01 @d éﬁlﬁ-ﬁo Hz, 0.38
5@1) 694 (d, J=15.00 Hz, 0.38 H) 5.45 (d, J=14.64 Hz, 0.62 H) 6.94 - 7.02 (m, 1 H)
20 7.13 (d, J=2.56 Hz, 0.38 H) 7.21 (d, J=2.20 Hz, 0.62 H) 7.26 (d, ]=8.42 Hz, 0.62 H)
7.30 (d, J=8.78 Hz, 0.38 H) 7.53 (dd, ]=8.42, 1.46 Hz, 0.62 H) 7.61 (dd, J=8.60, 1.65
Hz, 0.38 H) 7.85 (d, ]=8.42 Hz, 0.62 H) 7.89 (d, J=8.42 Hz, 0.38 H) 8.10 (s, 0.38 H)
8.28 (d, I=1.46 Hz, 0.62 H).

wl ] am noJcar bonyl

gﬁeter, (+/-)-

25
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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 15 H 7.91 (d, J=8.55
w02007036362 H) 8. 12 (s, 0.36 H) 8.33 (d, J=1.53 PeT/US2067068209

Hy. An alternative procedure for the preparation@ 4 PCT

the title conmpounds is provided below. 20 To a fl

dried, four necked, 1 L round bottom flask equi pped

with a nechani cal stirrer N2 inlet and a

t her nonet er, under chaag 3sodiun1 hydri de

(95% (3.09 g, 129. 2 mmr y“DMVE (200 nL). Wth

vigorous stirring, trimethylsulfoxoniumiodide (32.5

g, 147.3 mmol) portion wise during which time the

tenperature rose to 30 T. ter yptirring for 30 mns,
a solution of 7H 25 N ©

I ndol of 2, 1- a][2]benzazep| ylic acid

13- cycl ohexyl - 10- o

[[[(dlnethylanrno)SHL%o ;
-, methyl ester (3318o£,
nm.) was added quickly. The
stirred below 30 C for 30 mns
ice cold solution of 1 N HC1 ( m.) in H2O (2 L)
portion wi se. After the resultinrg/suspension was 30
mechanically stirred for 1 h, the precipitates were
filtered and the filter cake was washed with H20O (100
ﬁL) TheCﬁMk%gﬂdbakﬁﬂmHsﬂpﬂb@tmkmnedaBéﬁﬂmﬁmﬂﬁkﬁﬁmbahd

s HERPGRENY Y i T T N G A B 4o

My S@F, 7--inletig Ihagclail. cluagentif-al-adHoky-V@aaRR/palihg]-r EBTUUE37

i S LS PSR EA GO AN S 1ROl 4aaitonof ()
f i Eﬁﬂ@ﬁo%@]ﬁrﬂl@m ,8-afDobibAzPale- 1@@31{) cél?z)@s;)ylﬁ dcfd, 81@%@61@);3/1 5
rinsed with 50% Et QAc_in

19. | (g inesthyaming)pfEQapt] rrarlelﬂarbﬁnx}bblh%b élaycawé naeth;rxrgﬁp@ e

yel bovs sddidn WNISH (MBPmE .| Tﬁérr@a{cﬁgn Witolte %Qs/ atirFld @& 15 min.
TBME (220 nmL) from50 Cto Cto

0]
cyc (?(%}I?E)pi[ @]nprm-jby 8{tlzmg_th51blcyclo [2.2. l]heptang2 ol (280 mg, 1.36mmol) was

a] [ glhenrazaPim Sedc R a ROt el Gt @S{I&imght The reaction mixture
8- cycl ohexyl - 5-

[ [[ tves aenphed ayibriedterand endifipdawith SNdEFIsoho1]. - A biois-sdlithy d
S, HAEAI Oy S, (P P bl
( DI\/B@p@i@‘glV(ﬁﬂ)PL(R/h-lzc)er the 1dl]oaving @,l’ldlllbbs, @luiiin: (VBater® Seidjre 19mm x
8.2 0.5 . AroSB ks 0 Y ST .

ST SRty foRfgr R Tool oy riaSlled . 6% difen-
15 00%H20L0. 1D, BHA); Prégra: Stalt with 5% 50yt B) ibtifl hold .tk for 5 min,

thfpﬁradggggncgea&%% 9%)_%1\{56'96 ]§ %3(&1@1%%1‘[}{ éw ra%Z%@EﬁnlgzLoad
20m 588D mglrud1-1.99 (m 10.5H), 0.20 (m O0.5H); mz

566 (M + H)+.

then poured into an

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[2.2.1Thept-2-y1]-11-methoxy-, (1aR)- [partial/- elutes before

25  Cycloprop[d]indolo[2,1-a][2]benzazepine-1a,5(2H)-dicarboxamide, 8—cyclohexyl—N5—
[(dimethylamino)sulfonyl]-1,12b-dihydro-N"*-[(2R,3S)-3-hydroxy-4,7,7-
trimethylbicyclo[2.2.1Thept-2-y1]-11-methoxy-, (1aS)- /partial]- under the HPLC
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Internediate 9 150 W 00 11 i/SOH1 \ N Ow
Cycl oprop[d]i ndol of 2, 1-a] [ 2] benzazepi ne-| a( 2H) - car boxy

wo p@7a84982 8 PCT/US2007/068209
cycl ohexyl -5-[[[ (di met hyl am no) sul f onyl ] am noJcar %@%PCT
J-1, 12b-di hydro-11- 20 met hoxy-, nmethyl ester,
sanple of (+/-) cycloprop[d]indolo[2,1 a]
[ 2] benzazepi ne 1 a(2H)-carboxylic acid,

8-cycl oh
il OGRS aetapet ey e Al I 1930y
o%v{é Cdgg&rb wyo:«;(m*l)metenﬁsﬁ e VES3 6tthiHS O WaIR (5@0 MHZ MeOD) &

1/1 + 5% DEA at a concentrati on of

ng/ APm Op i 2 ¢ ﬁéﬁl) 851 BEA48AB Y Bs 2 Heme 8%&1)@&9 (m 0.18 H)
r en@'@%m' #35al Rk @H (P'H{HPQ% 02 . @ﬁ(_%rh ) E’@@@n‘%s@b H)

This sol ution” was then I Nnj ec{]ﬁ onto a

pr epdp aBiSeém, B@‘CHDJdeér 3t8ﬂémdb$ﬁjﬁi $.80 6. %Hd\ﬂ/dﬂﬁ@lJUW 63152

WO 2 7

Pr egg?a %\%)g%gé]ngl téggi(p%gnﬁgﬁar SJé 114%40%2 @ogIEHr)n? 73(d, /=549
Chi Hal @& HD3.98+ BR26nchnfl) 7.6 61, Vet phids €. 182508 Ne@H/=2343CNO. 13
(1/ S f (

)7 Ten RS ELBN LIRS Lo Soip P P G s i o

i nj B0 TiSOn 7aAwmNt HY IRY - 743 5m5] HOY.OD 6, 011B i 8(09i(d/F-h2} Hz, 0.82
1&95-5; Tenperature (C): 45; throughput (g/ hr): -2;

t&tor 5 wavel ength (nm: 254. From 371.4 g of

racem c starting material, a total of 177.3g of the
desired second eluting ( Ter _was obt ai ned,
containing -1 Meq of di et ﬁ%}?rﬁ’ﬁﬁ‘ﬁthThl s material was
purified using the follow ng procedure. The m xture

(24.7 g) dissolved 10 in dichl oronethane (800 niL)) was
washed sequentially wth; NHC1(1 x 400 ni, 1 x

240 nmL), H20 (2 x 240 nl), pne (2 x 240 m_) The
organi c layer was then dr Na2SO4), filtered
and evaporated to gi 29.
(cycl oprop[d]indola 2§\1-
ylic acid, 8-cycloh Xl 5-
[[[(dimet hyI am no) sul f onyl '
ro-11- met hoxy-, nethyl 15 ester,
solid (92% recovery). HPLC1L >
(ES) 566.51 (M+H, 100); [a] D25
1g/laCH). Anal . Cal cd for

smydie 1, 12b- di hyd
as a yell ow
(Rt 2.38 nin); LC M
194.64 (c 1.03,

Cycloprop[d]indolof2, 1-a] [ 2] benzazepine-1a,5(2 H)-dicarboxamide, §-
cyclohexyl-N-[(dimethylamino)sulfonyl]-1,12b-dikydro-N"*-[(2R, 3S)-3-hydroxy-
4,7, 7-trimethylbicyclof2.2. 1] hept-2-yl]-11-methoxy-, (1aS)- [partial]-. TBTU (437
mg, 1.36 mmol) and DIPEA (0.95 mL, 5.436 mmol) were added to a solution of (+/-)
20  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,
0.906 mmol) in DMSO (20.0 mL). The reaction mixture was stirred at rt for 15 min.
Then (25,3R)-3-amino-1,7,7-trimethylbicyclo[2.2.1]heptan-2-0l (280 mg, 1.36mmol)
was added, and the reaction mixture was stirred at rt overnight. The reaction mixture
25  was quenched with water and then acidified with 1N HCI solution. A brown colored
solid separated that was collected by filtration. This material was then fractionated

by preparative HPLC under the following conditions. Column: Waters Sunfire
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C30H35N306S0. 33H2O0. C, 63.04; H, 6.29; N, 7.35; S,

5.61; H2O, 1.04. Found: C, 63.07; H 6.01; N, 7.24;
wW®2003/15982 H2O, 1.03. The NWVR shows the absenceP@f/US2007/068209

Et 2NH. The EE of this material was determn ned tooﬁg FPCT

99% using the followi ng analytical 20 HPLC proce &

Anal ytical conditions of ee determ nation on Thar

anal ytical SFC. Analytical Colum: Chiralcel QJ

e E I 6 e L e ST

CH3CN3CH- lgre HROWR), TFAS Pf@hﬁc Sert Wve3os Bgidnt B2astiaNRald time
Ret ntion 5 30 35 47 WO 2 07/ 136982

WSIBO7 %gg%ﬂy mgew tl@é?% sphyerihigi04pia Wit ftovwdiie 29

0 nmwmomd}. 50-60Nmg/rln! | OVE 5 _
Cycl oprop[d]indol o[ 2,]-aJ[2] benzazepi ne- 1 a(2H) - car boxy

ic acid, 8-
cycl Ohexé'fi/c'lé})r&;{ ﬁ]ﬁrﬁio[@ﬁ h)éﬂ Q]B‘bﬁ‘z‘a}e%ﬂlef 1%'53(1}1)@&%&?6{)3&@1{&%08‘)"
J-1, 12b-di %dro ty a sol uti on of
(-) cr@}@eéqdr dﬁ@wﬁabm@sulowll I ﬁlﬂ&@éﬁ‘i nE2R 38 pRhydroxy-

car b 0[2.2. 1Thept-2-yI]-1 h 1aS 11- clutes af
G MBIl 2 Thepe 2y 1] L -met 81 HaS fraiall plutcs afier

yl ] exiclappep!dltideleds, b2l lbemeekrping- L, SXAH hditarersumide 2oy Bderyl-N-

0 B RO OS5 et by e (15

r eauimanlnylbmmhcﬂé pdfhepe2x1]30- rﬂ'etho'dee (mR&t lpamaliyamldst the HEAC
t rt und ted th o
reabt R A sbarte o Rueag p AR il 300
aﬂdgﬁﬁ; NiS HQJZO3(MI3© Rﬁt&)ntloﬂ\flfnem (ax$dmtn| IHDN\I\MS (SDOIMHﬁtl\@eOD) 5
e
met Hlé‘ﬁé?lzo (ﬁ‘ 9 ﬁ%Ha Qaét(ﬁ 6§6rﬁ)>9t719r(§ 1v§&§{>élr%fb(éf la%fé@ 0.fatset-14

30 d t
lgxt ?{%gls)éd\ﬁl\?m%t(ﬁ ﬁ?@lg 0, Si?n YL H) ZW@'(rﬁ ())’(‘@2}%)82 tOrﬁrH) 2.97

coninfbeP ki Phet 32489 é(Oévé% Add HAA3t3|% |3|23®({n.20 )?2 6 4ﬁL)3 51 (m,

bri ne4 4 3><733Q>077gk1) 0381H)9‘3!78 @N@%I%Q%g ﬁ5‘§'9@\(sa@%6@i)%®ot(9 1.14
gi ve 20.82 %0 ound

yel Bok146d. |Jt114 @ﬁﬂ@ocﬁ@r’?@)l % 11cﬁdsJﬂél6ﬁﬁiz 0. %H 6ﬁ‘éﬁbé‘x15 26 Hz,
Sy nglgin) BYsah -BF 3¢ H¥0.4 &) %96 - 7.03 (m, 1 H) 7.07 (d, J=5.19 Hz, 0.38 H)

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

25 Intermediate 14
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50 nm UWV: 220 nm gradient tine: 4 mn; flowrate: 4

m./mn, 75 - 100% B; 20 solvent A 10% MeOH 90% H20
WOWwao/180982 H3PO4, sol vent B: 90% MeOH 10% H2Cr@U/UK2007/068209

0.2% H3PO4. HPLC > 99% (Rt 1.80 min.) LC M5 (ES)

552.25 (M+H,  100); [a] D251 166.99 ' (c 1.00, MeoHIB44PCT

GC analysis: CH2A 2 4.94% Anal. Calcd for

C29H33N306S0. 16 H200. 35 CH2A 2: C, 60.37; H, 5.87; N,

7.20;: S, 5.49:; @) .49: Cl2, . F G,
o 05 SO mmpliR ol 2] g g i Py oy po0 gl o
25" & ohendB. NDIARDTIABOIS T RIS TSR0 dTLARAS -

PCT Internmediate 11 O OH N /S% OH N / Oi-() nb5
Oy PO VN8, PO 2Dimere piiionand S sy ey,
l'i Cadfeli® a &lution of (cjycloprop[d]ind_olo[2,1—a] [2]benzazepine-1a,5(2H)-

cycl ohexyl - 5- %[ [ (di met hyl am no) su fon¥l ] am noJcar bonyl
J- 1 diepRodinH g By debexprNidipcthyaming)sulfopgl . IgbidifydnNof
(+ E()stxy-b@@&l%s?{z-dbmﬁii@Heq{ hidcRl1 21 RERZREeRI ARthoxy-, (1aR)-

| a( 2H) - car boxyl1c acid, g-c cl ohexyl - 5- , ,

[ L1 (Rarink FAPD a0, AGTS tinmobig T S AON & ABGHL).- Themsestign mpeurc
ro- - o . .. ¥/

R R ke VN
sol atiflifind ¢ith Qonel i Clherdutmd dadicxtihied math cthiybeceriedvined2 a8 mL).

- act ) e

12 oRbnic Rt U conflih WRA BT SlP Pl Lyl in

sol widuoro ancameetoiladhedrude piodett s thae porafted by PXPOHRLY .column

Th ic | . i ned ' s, .

i1 PR e Py SRR B Bl PRl “Bon e,

15 potatjoar830.85& JdRleat MeOHT ardleidies tasn;r@dnprctidMStm/as a

l'i ght_vell lid, (59 ng, 60% vield). M5 m

55 oRAMH ) RBrcBfien e 3 Tho e, BB 1900 Mina IyGrnim 27 (m.

15e0PBg 61) 1PRMD22:, (62 B 386 t21)1 ol3g B 80 22.az?gﬁm HA9523 09
2.69 - 2.98 02 (s, 2.28 02

H 2. .(mz%s. é,.H).(s,

3, 76m 63T gl 1J4BS Hip0 K8 H) 6 984 HRo3Dged (&, 1 1) 4.04 (d.
4. 03— {sthe 783880 513%.(1 0=3826 H), P328) £.87 (¢ 743894862 H) 6.95 -
0.38 H) 5.45 (d, J=14.64 Hz, 0.62 )H) 6.94 - 7.02

(m 10§ (ol ) 1.35 (& J=23ZpHed).344]) 023@. 518312 0064 H) J28.(¢.0=8.55
Hz, +0. =8, 2 ,
Y e A et I T S
2G. 61=8.2d 1.53 g, 80§ H1786 (d,Piz8.5DH3®.44) H)77.86(d( 8. 3548 438 H)

l|:|)|z' 39192 1H 27189 6 978 B n D38 ) 810 (s, 0.38

Intermediate 15

25
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8.28 (d, J=1.46 Hz, 0.62 H). 25 49 WD 2007/ 136982

PCT/ US2007/ 068209 10844 PCT Internediate 12 H N O
wW@R0D1899811 NV SO HN Ove 5 PCT/US2007/068209

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

boxam de. - g- Yo per

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

Nla-[ (2R, 3S)-3-hydroxy- 4, 7,

7-tri | b 1
TR par Cldms o e 4 R e e R
(0. %%zdhbxyzs [ﬁﬁ@nmla)mwu@fm@m}dzwoy&zrbo@qlmzbcmhmo 11-

((:ycf“”éfglP’Qb[ @7+ 4y Ypot4l §]‘I[L2]1%é‘}‘i§°é)zs€ﬂﬂt’ﬁé andt oyl of gt 3iele

| ca@fell @b a &1@0al0® BRXSProppd] %Qlolo 2,1-a] ]benzazepme la,5

di met hyl am no) sul fo am no] car bon éb d| hyd
E[[( y%y cysl)ebe E%l ] yl] NS

o- Migarhex ey e yul f%yldMléb(
nL 3\ X 5 a
) {(zﬁ?g) @%g&ﬂokpﬁ 0 %hiéﬁ@m{@%lo%ét % :iﬁr;e%ghzaf%:ﬁg n%:Q{g 3(185)-

1 ] H@ﬁtaé]n(léﬂémg g Brgmoy), is GHHHMN QST mi enLthd@deaam mixture
the oL eRGtdaan 1 3¢ LHES mBSwald Jogcﬁqoﬁastfo” HOVEL LN d&n&emr;ﬁ@@

reaction mxture was quenched w th water
aci déidlifiediwith céncl NCHOlutmoland exgracted with ethiy! mtatedwm (2X 30 mL).

18 ep%@&%&'m B’?lh oﬁl%irleg C&r%g &1@%86 );jﬁlge%d a con ﬂ?ﬂ_ﬁé in

mat eri al nfractiona eara
undeacud Itteglﬁf@hﬂ awgegilc did cmdomdumau then pl\mhﬁedrbsr PEmHPLE

ol e & ET RGN 1 6 hRBTGY ok PR LB ey A e

St akpecifictrbta®®b $BI.78E 8ol Bnt MBOHE MavEiehgih §39mem fS(OranceﬂhMS m/
then %ciradual |y increase to 90%sol é%nt Bin

Mt et @tionte i i mipolgNMISH 8010 Mf&lﬁérppm 027 (m,
1§Alcbgnlrgn[1d] iondqhol BeAduab bl hanzed eprmes 3am (124 2.68 capg

b
oo BHESUHTY A (e AT B4 H8 PRI GrRPTH)30 1ot  IAb.

N 511525, f§§b3§‘fﬁ>sdzf8%w—15 26 Hz 038 H)S. 47 d, J=15.26 Hz, 0.62 H) 6.95 -
4,7, 7-triméthyl bi cy 2. 2 11- et hoxy-,

o]
(1 alRps (1[nthb7é§Id Je;mgg, oo?e@f}@}%fa@ J= 1 3 Hz, 0.62 H) 7.28 (d, I=8.55

|
S’)‘zgr%f%g?{{g}.g?g? gﬂ%%yﬁ%_,@%l)bﬁﬁaé,%%@@, 116 24, 918 L& (ag,
20 J=8.55, 1.53 Hz, 0.38 H) 7.86 (d, J=8.55 Hz, 0.62 H) 7.91 (d, J=8.55 Hz, 0.38 H)

8.11 (d, J=1.22 Hz, 0.62 H) 8.29 (d, J=1.22 Hz, 0.38 H).

Intermediate 16

>

H
N
/ Br

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

acid (80 g, 0.24 m) in dry methylene dichloride(1.2 L) and THF (100 mL) were
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[ (di net hyl am no) sul fonyl ] -1, 12b-di hydro-Ni a-[ (2R, 3
S)-3-hydroxy-4,7,7- trinethyl bicycl o[ 2. 2.

walrwenses2 yl ] -11- met hoxy-, (laS)- [partial]- uPdEDS100B068209
HPLC 50 WD 2007/ 136982 PCT/ US2007/ 068209 = 10844 P%844 PCT
condi ti ons described above. Product obtained as a
light yellow solid, 230 ng, 36% vyield). M5 m
703(MH), Retention time: 3.936 min. 1H NWR (500 VHz,
MeOD mO0. 14 - 0.24 ( . 64 . 0. 51 2
0 g soBRBuSipiceor gy S 4. B uilifbisingnig s eco 9.

SZhé‘Bea&lo&‘_ﬂnl({tﬁTe WaskBolkll tod)°@6nd fIBu@'l &3Tk@g 45342)1@ 1(08, m)6was
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E|Z 1&-(1)&3!)8&%@E@1§1 dcdate kB b, ﬁg’(Pf'(%luct§L 1)8’) be aﬁy §r6m@d101d\1)v7a$ 865@5

é m uq_qq}lvzer‘@g @d‘ulﬁ»@gﬁ@é oﬁﬁllveocailg)np.}f w;as i@e(i @nd gl-rgngﬂgaq_@ntmued
1@or ah')ad{ﬁu?nl 2(dyp, J@?c&zéalé’f%n e ?e%ctwn nfixBide Wb filhrd: tﬁt%ugh a
i (e agl 1Fbe7ﬁ18?nd7vv@3’mhmlﬁl Dopier: dighlpjeg 5oL

E)d OT}:I? Jorgtgn&{dzﬁltr%e%%ge l'gli%cl?ﬁtratédml Qfﬁé%gérﬁttﬁe ride ﬂ?loddélt RO

Cy c bupmopivel nundied by 9ilija ] Flapbetgraplepi 3361480 Sedhylutkidodth a
1 PSS ! PR T ) QRS TSR R o-
NI aer{llﬁlﬁﬂ anﬂﬁ)fap’Bf Wedh,ce(Ypressure to give 80 g (85%) of the title
7-t th 1 t 1
25) OTER R St ot S il RS K bl
( 0. 9mbitt Phdse 4GEadivrnd1)0. Wc‘EfTEAaﬁl dadrt ACN (3@ Fut 0o 30, Flow rate
CycPRTopPiY NS PS4 B8 T A aripasalimme GeaginiG S gy
11[5 I[ E?NgibildPha%c C@E‘dd(b;ﬁﬁé(tl}df % Flormlc acid in water : ACN (70 ?298 9d 7g) glow
i me am no)sul fo am no 0 i
o it % Ry 00t 1 16 OB (o Yt {36440,
m—) 3H,T ?lgtll mRmH(tt-lB‘h§3 VRS- 15‘154 (&@@Qet@éfrﬁt%f @!41115
hen am no- trimethyl bi cycl

[2 zespeftlyﬂéwaﬁﬁwléﬁrt)( 280 (myglH Pf%ﬁﬁafﬁﬁ)exy mgnzaa@eam 7.75

and ﬁahﬁ{ ﬁﬁﬁ)@&HP&'}) ng. o4t I g, ‘T@&l&ﬁ&)rg ?ﬂ(saIH thché’ﬁIm' ght.
2(')I'he reacti on m xture

Intermediate 17

j\ o CHO
N

o

(L))o

25 1H-Indole-6-carboxylic acid, 3-cyvclohexyl-2-(2-formyl-4-methoxyphenyl)-,
1, I-dimethylethyl ester. tert-Butyl 2-bromo-3-cyclohexyl-1H-indole-6-carboxylate
(72 g, 0.19 m) was dissolved in a 1:1 mixture of toluene and ethanol (720 mL) and
degasified. LiCl (23.9 g, 0.51 m) was then added, followed by sodium carbonate (720
mL, 1.0 M solution degasified separately,) and Pd-tetrakis (13.1 g, 0.011 m). After



25 was quenched with water and then acidified with IN

HC1l solution. A brown colored solid separated that
worw7asdoBect ed by filtration. This nmaterial waBCT/H82007/068209

fracti onated by preparative HPLC under the foll 0\3@894 PCT

conditions. Columm: Waters Sunfire 51 WO 2007/ 136

PCT/ US2007/ 068209 10844 PCT 19nm x 100mm Sol vent A:

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

i i P B et B a2 R 0 e

tL 0 g&%g %@d the idactBor MixBWe Whdhaaet o §3°0brr Bl. €T cachibih Wadithen
Ooa

oyc mamﬁff by EEQO(IHG[‘@GIE%]I PHe RY A% &sifHedue 5028 Odi car

box @d&'ﬁlﬂ@tionSﬂle react10n mixture was cooled to rt and water (1.0 L) was added
cycl ohexyl - N5-[ (di nmet hil am no) sul fonyl ]-1, 12b-di hydr o-

Al afql]@zl by gjlylgusmt@,(bgz The organic layer'was washed with brine, and

4,7 dlzed a[n'd@@ﬁd%ﬂﬂreﬁé@l}t’tﬁtep\{a%mgn 4 18Rl e 1Mb LortdoulB by ow solid.
(Ia artla%ﬂ)be utes after

cyc I 5}55 614 md TJ 2 99I_ 78] RET e Hyamedidenn aC B PP (4 &a10

box QY Q0£0.1% TFA > 100 >
(ol?”ﬁl‘rﬁ ﬁwg?ﬁ SR %Hl%“ P G Ry o AN T RY3%) %%

- hyd@bﬂ@WLral?,O?&mL / mm LCMS 98.0% (RT 5.28 min), Column : Geneis, C18
' (AR

1L PR B A2 b B s 5 (A0 >

Pr odgict 7@bFlaivietd : 6.8 nal. | unghM yEeEUaN2:s 6l NMR (DMS(Drgds) 644)%

(o S BB BLARD 1 T 50 T 1

1 86yddie:@1 ght) (F09 (]n 86, HH A cBAHES)] - BerBBlid)3. 04 @BH,9CH>), 6.55

32 A S A P st B o

13 OBdoR-HSA, 283 (), 1 304z, (-, I8dol2HE) 730337.75 (B, 38, A+ (hd6I2-H),
3.43 - 3,51 (m 1.24 H 3.73 - 3.77 (m 0.38 H)

3 7806 (5 1H4CHIRY)- 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 aermc@aBbAsH) 6.68 (d, J=4.88

Hz, 0.62 H 6.96 - 7.03 (m1H 7.07(d, J=5.19 Hz, O. 38

H 20 7.12 (d, J=2.44 Hz, 0.38 H) 7.23 (d, J=2.14 Hz,

0.62 H) 7.27 (d, J=8.54 Hz, 0.62 H) 7.33 (d, J=8.54

Hz, 0.38 H 7.55 (dd, J=8.39, l.o@8oHz, 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 550Hz 0. 38 ! 08 (d, J=1.22
Hz, 0.38 H 8.10 (H?I\ Hz 25
Intermedl ate 14 0°0 |®

OMe

20

7H-Indolo[2, 1-a] [2] benzazepine-6, 1 0-dicarboxylic acid, 13-cyclohexyl-, 10-
(1,1-dimethylethyl) 6-methyl ester. tert-Butyl 3-cyclohexyl-2-(2-formyl-4-
methoxyphenyl)-1H-indole-6-carboxylate (62.5 g, 0.144 m) was dissolved in dry

25  DMF (1.2 L) and stirred mechanically. Cesium carbonate (84 g, 0.17 m) and methyl
2-(dimethoxyphosphoryl)acrylate (65 — 70% GC pure, 56.2 g, 0.18 m) were then

added and the reaction mixture was heated to 65°C for 4h, and the reaction was
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w@y@aproep[ d] i ndol of 2, ] - aJ[ 2] benzazepi ne- | a( 2HPET/ER1OX 68209
lic acid, 8
cyclohexyl 5- [[[(d|nethylan1no)sulfonyl]an1noJcarﬁ&ﬁ*?PCT
J-1, 12b-di hydro-11- nethoxy-, (-)-. 10 N NaCH (2.0 niL,
20 mmol ) solution and 4 nL of water were added to a
sol ution . B :
ey PBIIBT By TH By Rty fosfiscift, Rphelugia = ppngompletion
di caichaixarm we, cooled to rt, then quenched with water (1.0 L). A yellow solid

8- cycl ohexyl - no) sul f onyl 12b- di hydr
o- Np]gClpp[ate(}/ Was co ected% iltration and air drled] T%IS materlal was then

[ (2RusRY 113m@ﬂ‘1§il{dl’ XMtefod fand-driell DRdRYARLEYE %@E ale%r&ﬂuhﬁié’ta'y@llow

e O b b phhRT Y Bl e (180D 02 838 41 6 x 50

vvas n{ﬁ%aﬂ/l%gll@ltha;@(&aklﬁ@%f 0MbSTONRY 2 ONAEN (NS 081> 30), Flow
It was then concentrated, acidified wth conc.

HCl ragy- SO LormiankC Mt Q% BT i 140 minhyfolugeret Gensist Gi £60X4.6
( anﬁ %ﬂe[ Hifdsel J'@ra&)lglgtacﬁ} G o /I Rrffica \Msl'h%va?é? n@dﬂ? 0 -9 0 eﬂ 70),

tered concent rate vacuo
or aﬁ@ef refel: 0.8Th / ovin A +Profick: WKK@E\%M@W Mﬁk) I@yl 10-1.30

P S by oL 00, e gL Bl 2300,

r Ot ati ?H of ¢33£H(8<5 lﬁmlzydemﬂ MNEORH, BaiHs), élﬂjt(t‘j 3E80000H:5@.15 &
ﬁl%llé?(t g%g H\/ﬂ% ﬁ%@%ﬁ_g—ﬁ%hggﬁl}zbggé% lt—I ai'gl H63) %gp(ctnlﬁ, aryl

0928117|) ]79%4@21 —ZQHmZIIH, a@ﬂ[{-%% W(@leiam PH.80dRe-92), M &UH 2 d,
23 Qi Byt 5l 1 330 St

15z, MHZ8 166.92.128. 7¢d158@61ﬁ¢2&@ tﬂzs470153§) 4. 51 ,432.43,132.01,
J=15, 26 4062 6,95 - gn? H%)l 15 (d,
12 T b g g ) 19035 1085 R ctigl i biods. Ty, s,
(d, 59%8.5550, 34209, 96. @? 360 2833, 0115, 368854 Hz, 0.38 H)
754(dd,J839 68Hz,062|—|)763(dd 20

J=8.55, 1.53 Hz, 0.38 H) 7.86 (d, J=8.55 Hz, 0.62 H)
7.91 (d, J=8.55 Hz, 0.38 Pl)term@ o 10d, J=1.22 Hz, 0. 62

8.29 (d, J=1.22 Hz, 0.38 H). Internediate 15 HO O
O011 NSOHNOW 25

L OMe
0 OMe

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

necked round bottom flask equipped a temperature controller, a N, inlet, a magnetic
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Cycl oprop[d]indol o 2,]-aJ[ 2] benzazepi ne-| a( 2H) - car boxy
wo p@7a84982 8 PCT/US2007/068209

cyclohexyl-5-[[[(dimsthylam'no)sulfonyl]am'noJcarb%ﬁ{‘iPCT

J-1, 12b-di hydro-11- nethoxy-, (+)-. 10 N NaCH (1.

18 mmol ) solution and 4 nL of water were added to a

sol ution of

g?lglgtil g dblggndgta&[apbaratul ["Fc] kﬂg go l?t%oenpvlvalgead&e% 1556% (? (5.2 g).
8- cygé Qﬁﬁ?@)ﬂ'mlﬁ\lsre[ Wi thet rofl:@ e 20)rspitf19nY kdmole HRbrafol AR h.

o-N a- . . . . . .
[(2 é?tsssoognwd“r Seyolption was ganpentiaict i} varEy b 9veR vigligy il which
- Y1 Ivad Vaci®h RaxYed at (5@S)h 55 {@art ﬂlfﬁtﬂg'to 4R thprodlicild colorless
mol ) in bTHF/I\/bC]—|}7 m/7 nl). The reaction m xture
Was ot B &) aPurity 00 u brsed o v & NWYRACDOCEhS06 Bz 5 7.0
hr. ]t [
coi (14 on S AL A B L P R ey e
mL) (s, 38). The organic Iayers wer e conbi ned, dried
(MpS™), filtered and concentrated in vacuo to give
an orange oil. The crude product was then purified by
Prep. HPLC colum to aff andnicliete@oduct as a |ight
el low solid, (68 ng, 67%yield). Average specific
otation + 174.73; Solvent MeOH Wavel ength 589 nm 50
cmcell MS m 552(M#), Retentpgpajnme: 3.773 min. 1H
NVR (500 MHz, MeOD) 6 ppm 0. 27 (
0.38H)1.14-2.22(m 11..62H) 2. 76( m Q. :
.92-3.09 (m 6.62 3 95 Hz, 0.62 H)
3.90 (s, 1.86 H) 3.91 Ps,
Hz, 0.38 H 5.28 (d, J= 15.
J=15.26 Hz, 0.62 H) 6.95 - 7.05
J=2.75 Hz, 038H)723(d J= y Hz, 62H)728
(d,J855Hz 0.62 H 7.33 ( 854Hz 0.38 H
7.54 (dd, J=8.39, 1.68 Hz, 062H) 763(dd 20
J=8.55, 1.53 Hz, 0.38 H) 786(d J=8.55 Hz, 0.62 H)

7 91 (d, ClAEdprGTdHidold) 2,38 ] B berBazkiing-dq, 5 QEN-d22rldzylicQuch 8-

Y B g R 02 Dy RS ARt St o)

12- bsmaymy@el (o axy4 mmol), wa]s-addiem&b aytieddwibpeasibiest To a

nechani ¢ stirred tion
- bGRRIE “é%é‘?%‘l‘i’éﬁ%“&%ii"g%%i %2 gl ip aRpidrqus DAEFQ ({0gnL)
g, Gndd niﬁ%génn T YesURIWIARR vk G QIr dt etehr13024 Lohind thbhleat

(100 rTL(l
7H-in 010[2,1—a][ Jbenzazepine-6,10-dicarboxylic acid, 13-cyclohexyl-3-methoxy-,

1

1 H) 7.15 (d.

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

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

25 (0.96 g): LC/MS: Retention time 3.816 min; m/e 516 (MH"). 'H NMR (400 MHz,
CDCl3): The product was observed to exist as inter-converting rotamers, as

evidenced from the compound’s NMR spectrum.
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54 WD 2007/ 136982 PCT/ US2007/ 068209 10844 PCT added
activated nol ecul ar sieves (4A, 80 g) and silver
wearbos@ase (275 g, 0.99 n). The reaction m Xt RPCEUSHS7/068209
cooled to OC and t-Butyl bromde (142 g, 1.04 m %§4PCT
added drop wi se. The m xture was stirred overni ght ¢
rt and nonitored by TLC (Hexane-Ethyl acetate 80: 20,
Rf (Product) = 0.7). If any brono acid was left 5
unconvert.ed further, 10% of S|Ive car bona S .
ndded. anthp YR CEUTTSAL PR Sighe b AR e ution of
4hhrac€ﬁl1cf‘c§?6m1|%r@pﬂdqgﬂ%olé Ifze d][laqtfehméplﬁe %@: fli(QH) ht%@rbf»'t}llﬁ: aciak-
thro thin bed of celite e filtrand was
BV ebe G O PaRopsot L me Y bl S ()
filwramgr o%i&oﬁéiﬂ@]@rﬂfo[o@i 1313 Q]Beﬁ/z@%éb‘i—he lﬁfy@zﬁ)h&ca%dk‘giﬁc acid, 8-

roduct t hus obtai ned

@y alp)}%l? dll(}gigbll m@t]y@xyreg-ﬁl 1 é}@ﬂtl@@etwq }p @etﬁml ester, (+/-)-
gr aq}a?@ltsso‘l:\fed% DMixt@e 8F AbSopdhoPEld a@ét&ﬁfrﬂ@(&% 2)43Rive a final
Honogeneous fractions were conbi ned and evapor at ed
u ndé‘PnC?I@@u@@ of BPag/s1kr el hisomigiujewa ingect@izuya ragparaae eliral gFC

R B LT B A o Sy
i n w@ﬁ@mm 5IACNMOIZR Phage08%-MEDH jin EDgWemat &5 °@ F®wnatef 2

i n. 0. 99. 8% (RT .= 4. in),. Colu ) eis, .
1L 5ma R T8 Hidios NGBy 1B S O piggian ilop 0 gige L. in
For m g Aam @:2)n water : ACN (70 - 95 - 70), Flow rate
:0.8m/ mn M- 1=376.5 1H NVR CDC13) (400 M)
6 1.37 - 1.40 (m 3H, cyc.Hexyl), 1.62 (s, 9H, t-Bu),

1.80 - 1.94 (two sets of merdiddiatk24H respectively,
cyc. Hexyl part), 2.81 (m 1H, CH of cyc. Hexyl -
benzylic), 7.70 - 7.75 (m 2H, I|ndole-H4&5), 8.04 (s,
1H, Indole-H7), 8.52 (s, 1H Igdole-NH). 20
Internediate 17 OCHO HON 2

| H 1 ndol e- 6- car boxyl i c @aci d, <
3-cycl ohexyl -2-(2-for @
1-di net hyl et hyl esteHo t Buty

2- br ono- 3- cycl ohexyl - )@{I ate (72 g,
0.19 m was dissolved in a 1.1 m xture of toluene and
et hanol (720 nlL) and degasifi LiC1(23.9 g, 0.51 m
lfas t hen added, followed by sadi dm carbonate (720 i,

0O M solution degasified separately,) and Pd-tetrakis
(13.1 g, 0.011 m. After 55

Cycloprop[d]indolof2, 1-a] [2]benzazepine-1a,5(2H)-dicarboxylic acid, §-
cyclohexyl-1,12b-dihydro-11-methoxy-, 1a-methyl ester, (+/-)-. TFA (5 mL) was
added to a solution of (+/-) 8-Cyclohexyl-1,1a,2,12b-tetrahydro-11-methoxy-1a-

20  (methoxycarbonyl)-cycloprop[d]indolo[2,1-a][2]benzazepine-5-carboxylic acid, tert-
butyl ester (515 mg, 1 mmol) in anhydrous DCM (10 mL). The resultant solution
was stirred at rt for approximately 8 to 12 hr. The reaction was then evaporated to
dryness to afford the title compound (0.47g, 100%). LC/MS: Retention time 2.245
min; m/e 460 (MH"). '"H NMR (400 MHz, CDCls): From the compounds NMR

25  spectrum, the product was observed to exist as a mixture of interconverting rotamers.
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WO 2007/ 136982 PCT/ US2007/ 068209 10844 PCT stirring
for 0.25 h, 2-fornyl-4-nethoxyphenyl boronic acid (41.1
wW@20001228) was added and the reaction m xtur eP@EES2007/068209

heated to 85C for 4 h. The reaction was then 10844 PCT
nonitored by TLC, (Hexane-Ethyl acetate 80: 20, Rf
(Product) = 0.55). On conpletion, the reaction

m xture was cooled to rt and water (1.0 L) was added 5
foll owed by ethyl acetate L)...The organic |ayer
was washed with brine, analmHPF%G?%nd concentr at ed
under vacuumto afford the title conpound as a yell ow
solid. Yield 75 g (74% . HPLC : 9937@6(RT = 6.30
mn), Colum : C18 BDS (4.6 X 500y SC- 307, Mobil e
Phase : Gradient of 0.1% TFA in : ACN (30 - 100
- 30), Flowrate O. Slnﬂ ' 98.0% (RT = 5.28
mn), Colum : GendisS 18 S ), Mobile
Phase : Gradient of H. 1Mo Fq C ACTY i p_yater : ACN
(70 - 95 - 70), Flowrate : 0. min” M- 1 =
432.2; 1H NVR (DMSO -d6) (400 6 1.40 - 1.48 (m
3H, cyc.Hexyl), 1.57 (s, 9H, t 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 J =4 Hz, 1H,

e y' ki é%flqpaop[ifflrdﬁéH 2l r@éﬁ&nﬁwpmeﬂ e(gHz HrbgY 5l 83E{Iz§
1 H, C)}dllﬂz@kﬁ-] H@))-,dzh bl Fmdthd@-5J1Y( W%Mylamofsulljﬁ%@a@nw darbonyl]-

8. 06 . Int di at
7H | W@f@/l&ﬁfir 14 a?lpmrbgﬁgégzﬁ%%é elel 2ol 28 tetahpdeyl aethsydl a-
13- @M&h&@@ﬁ%enyl) c@y@l’opl(oig 111d61bﬂ’2*81u;§d l?etngéﬂeﬂm@ﬂ@ﬁoby}hlc acid (140

ester. tert-B

B O Sh e I ok g b Mﬂgﬁé%zfasstgred@ormm a
d

1) B ARG ett Do, OMrurdobyid DAY 63hd. L Ghumo)

et kyte adﬁec(ailkimmmmxyeph@s@lm& vl G0ECCT ypleatight.( Blte reac_l’lﬁﬁ/amhen
ure, 56.2 0.18 m. re then

P nBturehin PN aEEh En G0 meBSicHnd ahf et imo
r eaethiyidcta@s THE e ARYd w36 8B2qiati élU&QlO&ﬂ@é&%@&:hlonc acid
10844 PCT npnitore (Hexane- Et aceta

h
80: le ﬁ?fanil bﬂ%mtgemgr@dfﬂnhyd?dw tte%/ ere # evaporated to

15“ ngbkfﬁle\ﬁﬁzstltlél(éleh@&nfdl‘%s g'brovhﬁ@ﬁd Rench et W2t(MHN§t 'Bhis material
ell ow Ssol |
was used w1t%0ut further purification.

Intermediate 23

0] OH

o 0 § <
\Hz \H O N
/ O/
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preci pitated, which was collected by filtration and
air dried. This material was then slurried in

woredonasoB2 filtered, and dried under vacuum t oPQI/US200T668209
product as a yellow 5 powder, (70 g, 90% . HPLC : 10844 PCT
99.1% (RT = 6.45 nmin), Colum : C18 BDS (4.6 X 50
nmm), Mobile Phase : Gadient of 0.1% TFA in water :
ACN (30 - 100 - 30), Flow rate 0.8 mL / mn. LCMS :

100% (RT_.= 7. 00 i n),, .. Col . Genei s, C18 (50X4.
e A (UL Db el (e B el ey
+ 1 = .2, . .
Yo Ehpiorpplabipioi gl opagap pes S o e acid Hvehoghs-
m i f rhiho|ca¥ M2b-dikddrCtrl -@fettoX -, Hemyl
T RGN R R T RR E Te
3. 19°2gdissylsd i THE MpOH sitre ( 21pl @4k, 2.aM PO (agpgl.2 mL, 3
6. gﬁm(oi) waklthenBd¥td 480 e rethigﬂ- waSlshakdh at85 Y& fort¥nr) Thd soddtion
(d, J =8 Hz, IH, aryl H3'"), 7.70 (d, J =4 Hz, 1H
| ndohkethephcutialigd With M HCl (@H,(3 olle hihémcedtratel naimhovethy,

8.2 - ' le. : 3). {100

i e ot "8ty W o DGRt e by
134 fiBdhatiod, 32s M, wih32,Mdnd drie@ & yi8d cdiddouns thetRi .c6Bpound (160
20. 33 19. 39 . 04, 2,.115.05, 111.27. 80..2

162 i 038 Py BTG s BH IS Th Misgray i G fandil il
26. p&ifidatibrer medi ate 19 20 0 0 O ~, OV W

2- Propenoi ¢ acid, 2-(dinmethoxyphosphinyl)-, nethyl
ester. To a 5 L four necked round bottom fl ask

equi pped with a nechani calntgtietiia@P4 a condenser, a 25
tenperature controller and a N2 inlet, was charged
par af or mal dehyde (40.5 g, 1.35 nol), MeOH (2 L) and

pi peridine (2 nL). The reaction m »tu was heated to
reflux wunder N2 for 3 h. After coolipg to 50 C

2- (di met hoxyphosphoryl %)acdatate (150 o 0.824 nol) was

added in one portion,. Th¢ reactjonym xiure was
continued to ref fir N8 NI Afteygoof\ing to rt,
the reaction sol on was conses4¢ gicuo to

give a 30 clear colorless oil

di ssolved in dry toluene (1 L) in L four necked

1kound bottom fl ask equi pped a tenperature controller,
a N2 inlet, a nagnetic 57 WD 2007/136982

PCT/ US2007/ 068209 10844 PCT stirrer and a Dean-Stark

appar at UsycigRop/BBn&R (ALY 2 v@s.REREda PEORH MR It 2cid, @) -
cyclohexyl-5-[[[(benzylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-
(methoxy)-12-(methoxy)-, methyl ester, (+/-)-. A solution of (+/-) 8-cyclohexyl-

was

20 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
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

25  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)
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The reaction m xture was then refluxed azeotropically

to renove nethanol for 18 h. After cooling to rt, the
W@ odoatides2 was concentrated in vacuo to give a BEI/USM07/068209

oil which was vacuumdistilled at 150 - 155 C/O@4 PCT

nmHg to afford the product as a colorless 5 oil (1 B4

g). Purity, 90% based on 1H NVR. 1H NWR (CDC13, 300

MHz) 6 7.0 (dd, J= 42.4 and 1.5 Hz, 1H), 6.73 (dd, J=

izgt gl?cﬁpgf&pog{ltgd g%\}ac%%{)o@r%}_cﬁe%hé %tled%%?p’our?d a7s6a brchgﬁ so?ilc_ll.) ESI-MS m/e

Cychopmer()d] i ndol of 2, 1-a] [ 2] benzazepi ne-1 a,

5(2H) - di carboxylic acid, 8-

cycl ohexyl -1, 12b- di hydr o- | 1- met hoxy-,

5- (1, 1-di net hyl et hyl ) | a- mRéhhiaeater, (+/-). 15

Sodi um hydride (96 ng, 4 nmmol) was added to a stirred

suspension of trimethyl sul foxoni um chloride (567 nyg,

4.4 mol ) in anhydrous DVMSO (10 nmip. wwder nitrogen.

The resultant m xture was stirred at{rt for 30-45 mn

and t hen neat 0 <

7Hindolo[2,1-a][2]Db n?}a@ep n p- di gar boxylic acid,

13- cycl ohexyl - 3- @%}(N N @ | et hyl )

6- met hyl ester ( , 2 1mo g 7 :

portions. 20 The suspensi on was d| Nut ed vvlth DVBO (5

nm.) and heated at 50 C for 3-4 h.

m xture was allowed to cool to rt g wat er was added.

A solid separated, which was collected by filtration

and washed with water and then air dried overnight to

afford 1cgéapgom]z%w§ zwjpz;ly&fzazeg Db-3a (TR %&ﬂba&yh%ad 8-

purified by fllash colum ~ chronmat ography (silica gel ,

3% ME@Henit ! BeRyliyéroptlovetiedpure titl e conpound 25

1? I(\)/HZZ?[ (Eﬁfﬁy Rl %%ﬁjhsﬁgéﬂyg Bmfno r Tﬁl}G ( Jr:ﬂ gn u"gﬁgtﬁle%ﬁlpound was

obs erepered bongsimilarnsodedure o tb@trdﬁeqrtbﬁ% @)r cotlenren(dlindgdo[2,1-

200 TG BRI SETPOLR36E MBI The Fol I owi ng
P‘rs g g[ié(dtﬂzlﬂgldnsncasulbnalﬂthieo]oirbmyﬂﬂet, hibedibairef f-ecthokhe

f raceni ) ) ) )
ey o Psionilaidalol 2 > Benenpeping tao i carbosylip acid syting from, (+/-
lboxyiclydo]m'ybll 182, 1 Wy etraiyexy/ | Fethdky-th-ydhioyddkbengt)h oxy-

s arréYdéOP(S?p- 1an1% H } %e&zazepme@ca%%xyﬁ a01c{ ’ESE 1\/{8 1)1176 613
cyclvprg ﬂhdilmotsb@mzlmbb% emziazei 7emi a3 51 3Hy-diaam, 1

boxyli c aci 8
) 3.47 (d, J—1495Hz 0.6 H) 3.92 (d, J=2.44 Hz, 3 H) 4.04 (d, 0.4 H) 4.31 (d,
J=2.75 Hz, 2 H) 5.24 (d, 0.4 H) 5.48 (d, 0.6 H) 7.02 (d, 1 H) 7.17 (d, J=2.75 Hz, 1 H)
20 7.19-7.35(m, 5 H) 7.39 (t, J=7.48 Hz, 2 H) 7.45 - 7.52 (m, 1 H) 7.80 (d, J=1.53 Hz,

0.4 H) 7.85 (dd, J=8.39, 6.87 Hz, 1 H) 8.22 (d, J=1.53 Hz, 0.6 H).

25
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5 cycl ohexyl -1, 12b-di hydr o- 11- net hoxy-, 5-(1, 1
-dinmethylethyl) la-nethyl ester, was dissolved in a
wOorRooras@snf i sopropanol and acetonitrile (8:2)PCDU§I00E068209
a final concentration of 20ng/nL. This m xture 44 PCT
injected on a preparative chiral SFC chronatogrg?@
systemusing the follow ng conditions: Chiralcel QJ-H
colum, 4.6 x 250nm 5nm Mobile Phase: 8% MeCH in
C02; Tenp: 35 C Flom1ratf. 2 éo /mn for 16 mn; W
moni tored @ 260nm | nj ect iBH8ECS - 20. Ong/ L i n
| PA-ACN (8:2). Internediate 21 0 0111, OHO N 15
Cycloprop[d]indolo[2,1-a][2]benz§ze% ne-1 a,
5(2H)-di carboxylic acid, 8- cycl Obg - 1, 12b- di hydr o-
| -nmethoxy-, | a- neth¥l ester, (+/K]-. TFA (5 nm) was
added to a solution o
8- Cycl ohexyl -1, 1a, ﬁbn <
(met hoxycar bonyl ) - &§cldpr o
i ne-5-carboxylic acid, tert-
mmol ) in anhydrous DCM (10 ni).
was stirred at rt for approximately 8 to 12 hr. The
reacti on was then evaporated to dryness to afford the
title conpound (0.47g, 100% . LC/ Ms: Retention tine

.245 mn; me 460 ( ...1H NMVR (40 , 13)
rom t he%é%%ﬁ/d@ﬂ%%@[@%wzwé%(ﬁé})v-'é'ﬁfréw g
0b's @FNBR -G - /B BbpraS A IOMKkhir® ] Qb ol € RONBYIEJI- NDmethoxy-,
rotaners, 59 WO 2007/ 136982 PCT/ US2007/ 068209 = 10844
PCT (*/nt Armigdreaiao8 -eyciphpp-1.18:2. lgbdetrahydiod Tmqthaxy-la-
Q/ckrﬁaﬁ&@mbémmy@fogmbrm&@u@qna@q&%&@plh%%ki)oogafca%m
cid

cycP‘d}h@x%d-CIerQﬂd@Pﬁ?W%Gﬁl@qwﬁ Hosopy drops THFreenldatediahds) 'C

1§ ul ff&% 'nllﬁ‘gﬁd‘é?ﬂ)%ﬁ Rp&%l bt THIRY I%)ﬂuv %?%%Eoprc?aﬁég{ﬂ%ﬂaﬁﬁhe and
cl ohexy 1, a, 2, 12b-tetrahy hoxy- 1

a azablcyclo[S 4 O]undec 7-ene (2 equiv) were added consecutively. The

( me? 191)[(9){'1? Wag stfr}/e | Fﬁ&g&ln%lﬂ r]gf?elr%lgﬂc J&q@o[lgvpl%ﬁﬁ,%ep

i ne-5-car oxy I C acl
isolated crude product was purified by prep. HPLC. The intermediate ester was then

hydrolyzed using IN NaOH in THF-MeOH to afford the title compound. LC/MS:
15  Retention time: 2.030 min; m/e 549 (MH"). "H NMR (400 MHz, CDCls): The

et hoxy-1a 20
E@j[Z]benzazep
er (515 ng, 1
e resul tant sol ution

product was observed to exist as inter-converting rotamers, as evidenced from the

compound’s NMR spectrum.

Intermediate 27

@ANBGN\

3,8-Diazabicyclof3.2.1]octane, 3-methyl-8-(phenylmethyl)-. Cis-1-Benzyl-
2,5-bis(chloromethyl)pyrrolidine hydrochloride (37.5 g, 0.13 mol) (Prepared as
25  described in Published PCT patent application W0200232902) was suspended in
CH3;CN (900 mL) in a 3-neck 5 L round bottom flask fitted with mechanical stirrer,

20
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ng, 0.31 nmmol) and CDI (64 ng, 0.40 mml) in THE (3
m.) was stirred for 1 hr at 10 60 C. N nethyl sul fam de

W@ e@7m8r98D. 62 mol ) and DBU (71.6 ng, 0.47 nmMmoP{T/USENT068209
added and the mixture was stirred at 60 C overnlghl0844PCT
The reaction was then poured into cold water,
acidified with dilute hydrochloric acid and extracted
into ethyl acetate The extracts were mashed

rochlorlc acid

seq tial Wi dilute h .
andrqﬂrﬂ‘?‘ ﬁ%ﬂdeﬁwa apd, ey (gﬁ BT §Bmemwnswwrefd 50 C,
fil mﬁe@b@wg @waﬁay @Eseaﬁ'idE(P a;t@the rs@s\sb&?ontvtte v&(a'rﬂlca)eto 70°C. Nal

corrpound as brown solid .
mat €0 @ 33\%%) wsadded and @tmred‘at r7t) F@t‘oréumnf 4t pdidhaneint an addition

20097 150683 set Cdiss N @Bl oo Belher S Bacs mt of

&yc H%raqpf[odi Mrdtilh ¢].25 ol df 2Y0beh2bCB giMenll &iLidjutoamboxdded
lic . .
ey PRRETS e o 0 ained OREERO Sy pip B a5
S ul f:@n]ylbt}e afrcrrV(SJmaIabM}dh\bomt the reaction was cooled to rt., the sohds filtered
| i C g%[lefg ngﬁoCSﬁ{éWPte 0[ ?X]OBerLZ alzhc%arc ion WSS p'cl)urc% nto %xéAc
[T g%tnlén/):qaﬁmmcﬂ wlithany Naari (0&]1 I'(1)O atthomyé équeous phasc was re-
| O- (0] net ester
lgl s&9rasd "‘y'g‘ d\]/ﬁﬁ? th“%tﬂtfrcémf’ eflpregnigp aseSZW%re iR eNgr
( agqNk,90k-add B@ncerﬁratmhé BN fé@lﬂu@&iﬁiﬁiﬂtr@dﬁded Hieto sﬂlca gel

reacti on was shaken hr. The solutio

e CRBI D o WG ot ALOH B GG by Sotab. Pure

conggRtonatver cb@ec'&%rﬁb\f@z 18 4 10N GRARINGaGH MANLTSR. 76108 2% yield)
resi due was slurried with H2O and the solids were

col b&be étle eympound ey ahrpwn oilwdid AR W A0MH2GTIRId) dppred-7Po
PRI 15, 44 g, SoTROUR 26300 908 053051
Wi t Hc)ﬁﬂ()f(u 2tHher52 (pUur X 7.2Gt 7.0m(m, 1 et 3fedi Jat .80 P4, DHDT1.24 ; 7.42
OV 78 Pl R nodBolvent A = 10% McOH /90% H20 /0.1% TFA, Solvent B =
90% MeOH / 10% H20 / 0.1% TFA, Start %B = 0%, Final %B = 100, Flow Rate = 4
ml/min, Gradient time = 2 min, Run time = 3 min, Column: Phenomenex-Luna 10
20 UOm C18 50 mm x 3.0 mm, Rt =0.23 min; MS: (ES+) m/z (M+H)+ =217.3. An
additional 6.1 g of mixed fractions were obtained from the column (>80% pure by 1H

NMR integration).

Intermediate 28

25 *2HCl

3,8-Diazabicyclof3.2.1]octane, 3-methyl-, dihydrochloride. N-methyl-N-
benzylbicyclodiamine, (14.22g, 65.7mMol) was dissolved in 650ml of methanol and
17ml of 12M aqueous hydrochloric acid was added. The solution was placed in a 2L

30  Parr bottle under nitrogen and 3.66g of 20% palladium hydroxide on carbon added to
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Cycl oprop[d]indol o] 2, 1-a] [ 2] benzazepi ne-| a( 2H) - car boxy

lic acid, 8-

waeyaob®gyl - 5-[ [ [ (benzyl am no) sul f onyl ] am noJceeDUR00T068209
1, 12b-di hydro-1 | - (nmethoxy)-12-(nmethoxy)-, mnet hyI0 44 PCT

ester, (+/-)-. A solution of (+/-) 8-cycl ohexyl 20 §,4.l

a, 2, 12b-tetrahydro-| 1- net hoxy- | a- ( net hoxycar bonyl ) -cyc

| oprop [d]indolo [2,1- a][2]benzazepi ne-5- carboxylic

aCI %gl Za(%gor}ﬂ_ hev%lgtdﬁget\wsl piad:gg gpa C?arﬁ gha gr eréOps1g o%rczgen for

N- b@VlZoy&sS l3[|hf3 i’dibtﬁiﬁl WakGdd go® completd By M0l ahalgsisl( IR el R eluted

re then a ded and  t he resul%ant ,
i xw}lé lmftsslm e sfutigp oE~MvagkrRnghin metikaok dsselvpdin 90 parts

was b REmP 8EERStoforhR TfRlrehcAdn Wai Scredfiiodliil & ﬁﬂg‘ﬁf &ehhte which
di lute hydrochloric acid and extracted into eth

éceﬂ@%%mnmﬁ%dS%W@@Wﬁ&“@ﬁd§@ﬂﬂﬁ%nﬁﬁ@ﬁédTHVHW@@ﬁﬁé?W%%‘“ﬂe

aci dodcntdtdyin vRILE SnBREN LN S ‘t{eﬁﬁﬂb H&ﬁeﬁ Hhﬁlaat}{%}nog@ri]@uy\o
2007/ 136982 PCT/ US2007/ 068209 10844

ev apdntimerpsiohtaingd u 65l op?- OV hydrochlerig iicthl w cb@hcﬁ Sthetiwassthep
br o%ﬂe% '\/‘(ojgl 116?@'&6%%69 froffe {oMalﬁ'ét solh{]&{sﬁl%aiu@t a I%ise yeﬁow

q/ chadprop [edqntwdila IOb[ameqi bﬂﬂﬁ[pﬁé}ttrbﬂﬁ@%elf!g efevdter (fii) the arodusty
o° bt oAU heche bl nlY ST Pl TR 2-

( +/ dlazabichhle[12. t]Ioetamnq;soimdi 1n/\naaSuuopmepmmw absdim1.98g (91%) ofa
| ar at_descri
CyC %% S&g‘fl&f? i d SF?dEQ aqas fegﬁloafgg]? Z et{rlJ ﬁaesk fnd bottled in a glove
a( 2blg eIt ydeh Auat i, hygroﬁc}t@lcﬁﬁﬁlxey I1H 5J-MR (500 MHz, DMSO-D6) §
am no) sul fony ].am_no]

! g_[ Sggrgtlg}%m;alfld my 2 H) %éf‘t%nyg 24 Hz, 2 H) 2 66 Ys ; H) 3.46 (d, J=11.90 Hz,

1§yC b‘PBBQSI@[(QBl Ep C&@ht@{ng leoéih [121@? @{%@29@% ne1) w4, 198y DOXYs,
lic ac:l%éstartln from

8- cyBhokeNYIR (]12Q Q- &6g A nYE 2808 (s, A HERY (1 4D B HOA 5, 1

oxy
cycI% g?gg%/ 1 %dol o[ 2, 1-a] [ 2] benzazepi ne- 5- car boxylic

acid. ESI-MS me 613 (M), 1H NMR (500 Mz, N@CI» 6

1.22 - 2.20 13 1R 3
?8?13:14 95 Hz, o kolg%ﬁ%ﬂ gﬂzféﬁgi (n] ro 4. 04

20d, 0.4 H 4.31 (d, J=2.75
Hz, mﬁ524( % FDS4&d()6W7(m(d1WJ:N(dJ =2.75

Hz, 1H) 20 7 1 =7.48 Hz, 2
" 1roﬂi:(c13 1. 53 )E /\T::j

H 7.45 -

3,8-diazabicyclo[3.2.1]octane-3-carboxylic acid, phenylmethyl ester and 3-

(phenylmethyl)-3,8-diazabicyclo[3.2.1]octane. Triethylamine (1.44 mL, 10.363

25  mmol) was added to a solution of 8-boc-3,8-diaza-bicyclo[3.2.1]ocatane (2.0 g, 9.421
mmol) in CH,Cl, (20 mL), Benzyl chloroformate (1.46 mL, 10.363 mmol) was added
dropwise at 0°C and the reaction mixture was stirred at 0°C for 0.5 hr, then allowed
to warm to rt. and stirring was continued for 3 days. The reaction mixture was then
quenched with water and acidified with 1N HCI solution. The organic layer was

30  separated, washed with brine, dried (MgSO.) and concentrated to give a colorless

thick oil as the crude product. 70 mg of this material was then dissolved in 1,2-
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0.4 H) 7.85 (dd, J=8.39, 6.87 Hz, 1 H) 8.22 (d, J=1.53
Hz, 0.6 H). 25 62 WD 2007/ 136982 PCT/ US2007/ 068209

waoeAa3®@er Internediate 26 0 OH O 1 | N N dEEE/082007/068209
() 7 05
Cycloprop[d]indolo[2,]-aJ[2]benzazepine-Ia(2FD-caHQ§%§PCT
lic acid, 8-

cycl ohexyl -5-[[ (cycl opr opyl sul fonyl ) am no] car bonyl J- 1,
12b- dj hydro-11- net h -, +[-)-. I xture of .(+/-

o~ o EhBHElgRd T soP FER 10 s bambie T Sief iyt das

( metteodye ar Denyt. ) Tieycivoraad THA widothed &aporddell 2] Hiedz azdfre of
i ne-5-carhoxylic acid (é equi v)., and

car BBy ie pEResaias f LB digs Ot n anhydrous THE was
heated at 50 C 10 for 30 mn and allowed to cool to
rt. Then 1 equiv of cycl opropanesul fonam de and

i, 8- di azabi cycl o[ 5. 4. 0] un#egpdigikdl(2 equiv) were
added consecutively. The resultant m xture was
stirred at rt overnight. After acidic aqueous workup,
the isolated crude product was®suPMied by prep.

en hydrol yzed using
itle conpound.

IN NaOH i n THF- MeOHtio afford tfe

LC/ MS: 15 Retenti onstinmey2203Q nmims nfe 549 (MH+).
1H NVR (400 MHz, co%ﬁsj*: f @ \8i. Observed to
exi st as inter-converting rotamers, as evidenced from

the conmpound' s NWVR spectrum ermedi ate 27 20 N
3, 8-Di azabi cycl o[ 3. 2. ] Joct ane,
3-net hyl - 8- (phenyl nethyl)-. Ci s-1-Benzyl -

2, 5-bi s(chl oronet hyl ) pyrrolidi ne hydrochloride (37.5

BT pat er KRl Faary S 05360 ATaE A I S anc
10  carbonyldiimidazole (1.5 equiv) in an. THF was heated at 50 °C for 30 min and
allowed to cool to rt. Then 1 equiv of either sulfamide (R = NR;) or sulfonamide (R
= alkyl or aryl) and DBU (2 equiv) were added consecutively. The resultant mixture
was stirred at rt overnight. After acidic aqueous workup, isolated crude product was
purified by prep. HPLC to afford the title intermediates.
15

Intermediate 32

20 General procedure for making acids. Methyl esters hydrolyzed using 1N
NaOH in THF-MeOH.
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CH3CN (900 nmL) in a 3-neck 5 L round bottom fl ask
fitted with nmechanical stirrer, 63 WO 2007/136982
weEaNW8A8D7/ 068209 10844 PCT refl ux condenserPCHIN2007/068209
thernoneter. The stirred suspension was warned to 1%944PCT
C, NaHCO3 (97 g, 1.1 nol) was added, and the
suspension was warnmed to 70 C. Nal (50 g, 0.33 nol)
was added and stirred at 70 Cfor 5 mn, at which
poi nt an addition funnel ffixed atop the
condenser. To the additi oﬁl?rﬁﬁﬁéﬁw s added 48 nL of 5
40% aqueous MeNH2 (0.55 nol) in 850 nL of CH3CN, and
this solution was added dropw se\(rate of addition
mai nt ai ned between 10-15 m /mn). dhe addition was
conplete after 75 min, at which9gi npt the reacti on was
cooled to rt., the SO|®d,$> |Iteroff and the
sol vent concentrat@&\to& d reaction was
poured into Et OAc (Sdb rrL) @ \NBth 1 N NaCH
(2 x 100 nL). The aqueous phase W extracted
with EtOQAc (2 x 100 nL), the conbi ned organi c phases
were dried over Na2SO4 and concepfrated. The
resulting residue was introduced on to silica gel

§ 620 g) aReh e i@ 649"%'0@ 02 Ml%%d%cﬂ&"sﬁf?é@solﬂﬂ%‘ﬂ %hh Beid

3 (6 L total ure fractions were collected from
2 L (Q @22, 0. 20@:@m®é9ntl rT&KE] (& mnly/and| e x@1rg & aghqagAgg §4 &l @y 30 min

%]I;)C%Jgflh%ﬂ %lpo%e% ?%%W%g‘t e }pgﬂ%r@i}/l—N—rﬁéﬁlMagﬁl&qo.WP g,
1. 803a9 miAol). @2 DBLOGY (h02H) (24(2131@81013 H)eZa Rife@c@F¢cmrtivil). 2Tie4

6:% t@e%wi{)—%tﬁdi @r %—g h%é(% th%n Ekirreff QyeR g%l‘t z}t r&;kea(:ﬁon \ﬁas'_cbuenc%ed

10C withMeDH 803 mBrind Mer adi0Ped/b@h 1N BONHRArdcted with FFBAC

0% UEr a3 bl eaprisent e iyl Crgr bl 15 o

t i Mvaspwdified lby siRU:ﬂ gdl Iﬂﬁﬁl chrandidgraph@os%mcOH in DCM) to afford the

Phenonenex- 0 "m C 8 50 0 23
mi n XGRS ?r@ Ibr?Er AL @) 8oL Vﬁlit?sgg@r}%l%%%l onal

g of mixed fractions were obtained fromthe col urm
%_l>80%pure by 1H NMR integration). Internmediate 28 N
I}y 25 *2HCI 3, 8- Di azabi cyE#BEdias 3 Ioct ane, 3- met hyl -
di hydrochl ori de. N-methyl-N- benzyl bi cycl odi am ne,

(14. 229, 65.7nmbl) was dissolved in 650mL of nethanol
and 17ml of 12M aqueous hydrochl_of7c acid was added.
The sol ution was pl aced ionoa 2L

IN NaOH (2 mL, 2.000 mmol) was added to stirred solution of the methyl
20 ester (0.098 g, 0.166 mmol) in THF-MeOH under nitrogen. The mixture was stirred
at rt for 2 h and then acidified with 1N HCI (3 ml), extracted with EtOAc (2X25 ml),
washed with water, brine and dried (MgSO,). Evaporation of solvents gave the acid
as an off-white solid (0.0942 g, 98%). LC/MS: m/e 578 (MH+). LC/MS method:
Start % B: 0, Final % B: 100; Gradient time: 3 min; Stop time: 4 min; Flow rate: 4
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30 Parr bottle under nitrogen and 3.66g of 20%

pal | adi um hydr oxi de on carbon added to 64 WO
wWQo@7n336982 PCT/ US2007/ 068209 10844 PCT t he PEHUTB100T1068209

The m xture was placed on a Parr shaker under 6Opshﬂ44PCT

of hydrogen for 17hours. The reaction was judged

conplete by TLC analysis (Silica Gel plate eluted

with a 10 parts by volune solution of 2Mammonia in

met hanol di ssol ved in 90 par f o, o :
Chi O1 By RopiE S 5B Pk Cb e Pt e P Sl Tengag et
of aeidt Béleent Bhil @R FHOWBEYLMEDH I/ DNSETrifheaskedtid £did;yC oMbl
wat er and net hanol .  The conbined filtrates were
conéSHdRatEd 1h™Pauuo and net hanol and benzene added
until a honobgenous solution was obtained. 75nL of

2. OM hydrochloric acid in diethyl ether was then

added. Vol atiles were renbUgdedipsdit he product

solution in vacuuo. A pale yellow solid was

eventual | y obtai ned by repeated azetropi ng of water
fromthe product 10 sol utiaog @asyng|a nmethanol /

benzene m xture. The solrdNﬁiﬂ ~3- net hyl - 3, 8-

di azabi cycl o[ 3. 2. 1] oct ane ywasHdried in vacuuo

overnight to obtain 11.98 919% of a hygroscopic
solid. The product was renoved fromthe flask and
bottled in a glove bag under nitrogen due to its

hygr oscopB@aita{ U3 EmL 1H DMB) (@0 addvtiidropide@ 186 kol@tiofdrasT

.96 - 2.14 2 . , J38.24 ) .
1&&, 2‘1‘642‘.“{36](45‘%2%) 8f 52%1@@,2 ﬁéﬁ%ﬁﬁ The;gepeigjed golygon was sgirred
H, eantdt 0SCHAQbldiod 8f (SmetBylNop@n-9Andise (1.57 M1, MOL32AmbS and

1 }—% 11,39 (s, IH: 13C NVR (126 Mt DVMSO-D6) 6 ppm
24. OBA($,167 mk)15 44 mipgoly i CH.Ciby (3 ad) wigs qdded dropyrise. ghiheggenerated

(S, rehcfion mikRhERARGHRY &% 2%t *RNATIRQeacdbn RixtdidNa® difhed with

3, 8-diazabicycl o[ 3.2.]Joct ane-3-car boxylic acid,
pheﬁgﬁ?%qq@ywa%\gﬁ with gold 13_HCI, brine, dried (MgSO4), removed the solvent
1§ Phenyih R {ave hadmBredl 87 @*?cité%%@/[ Stifnd FAGABAEOH (90-10)/hexane
Triethylamne (1 m.; 10.363 25 mpl ) was added to a

44
sol atdtod0@h) @a%f@@—tl’s@ prodich 2sa @rilerlesd gl .2 216560 dHaNER((F0@

d, i) il I

Ot Mnfe ErTRBAOR Y. Sreiphhdl A Piolss EE RN 149 g 0290 .3 1)

dr opWb sd.2atmOCHARA2 thres.rleldet i on m xture was stirred at
OC for 0.5 hr, then allowed to warmto rt. and
stirring was continued for 3 days. The reaction

2n xture was then quenchethtemtchiatwadver and acidified
with IN HC1 solution. The organic |ayer was

O\\S,,O

A

To tert-butyl N-isopropyl-N-methylsulfamoylcarbamate (2.3 g, 9.12 mmol)

Ho

25  was added cold HCI1 (6 mL, 24.00 mmol) and stirred at room temperature for 2 h,
removed the solvent to afford the product as a solid in light tan (1.38g, 99%). 1H
NMR (400 MHz, CHLOROFORM-d)  ppm 1.16 (d, /=6.80 Hz, 5 H) 2.72 (s, 3 H)
4.16 (dt, J=13.53,6.70 Hz, 1 H) 4.43 (br. s., 1 H).
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30 separated, washed with brine, dried (MgS®) and

concentrated to give a colorless thick oil as the
weewdasqsnduct. 70 ng of this material was thePCT/US2007/068209

di ssolved in 1,2- 65 WO 2007/136982 PCT/ US2007/ 06\&{3@8?4 PCT

10844 PCT dichl oroethane (2nL) and TFA (0.5 nl)

added. The reaction m xture was stirred at rt. for 2

hr. The solvent and TFA were then evaporated to give a

m xture of the two tltleIco %%gs as a colorless

thick oil. 5 Intermediate 8% OOR | | S N

H/ Owve General procedure for meking sul fonam des. A

m xture of acid (1 equiv) and 10 car bonyl di i m dazol e

(1.5 equiv) in an. THE was heat ed™% Os0 C for 30 nin

and allowed to cool to r €jqui v of either

sul fam de (R = NR2) &k Bu ' = al kyl or

aryl) and DBU (2 eqqu? ecutively. The

resultant m xture +epni ght. After

aci di ¢ aqueous work p, |soI ated §rude praduct was

purified by prep. HPLC to afford

intermedi ates. 15 Internedi ate

OS\N N/ Owe 20 General procedure for making acids.

Met hyl esters hydrolyzed using IN NaOH in THF- MeCH.

66 WO 2081/ pk38RB@.78¢ /W3 QAL hABBRO the acid (0.25 g, 0.54mmol) and
amine using CDI and DBU. LC-MS retention time: 3.635 min; MS m/z (M+H) 594.
H NMR showed compound existed as rotamers (~4/3). 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,0O / 0.1% Trifluoroacetic Acid;

10 Solvent B: 10% H,O / 90% MeOH / 0.1% Trifluoroacetic Acid; Column: XBridge
4.6 x 50 mm SS.

Intermediate 38

. @

The acid (0.22g, 87%) was made from the ester (0.258 g, 0.435 mmol) using
NaOH in THF/MeOH. The acid was isolated as a pale yellow solid. LC-MS
retention time: 3.608min; MS m/z (M+H) 580. LC/MS method: Start % B: 0, Final %
20  B: 100; Gradient time: 3 min; Stop time: 4 min; Flow rate: 4 ml/min; Wavelenth:
220; Solvent A: 10% MeOH / 90% H,0 / 0.1% Trifluoroacetic Acid; Solvent B: 10%
H,0 / 90% MeOH / 0.1% Trifluoroacetic Acid; Column: XBridge 4.6 x 50 mm S5.
IH NMR existed rotomers (~1/2). The major isomer: 1H NMR (400 MHz,
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10844 PCT Internediate 33 0 0~ ~0 Os, 0OOM NHI /
N~e5 Neat CDI (0.049 g, 0.302 nmol) was added to
waeoorna®ssol uti on of the acid (0.092 g, 0.200PCmMDEI007/068209
THE (1 m) and the m xture was heated at 50 C for 1%944PCT
mn and then allowed to cool to rt. Then

N-cycl opropyl - N- et hyl sul fam de (0.0451 g, 0.300
nmol ) and DBU (0.060 m, 0.400 nmol) were added

f nen LRVl Srpgtd ST e o R A PN
ext pgl\:{f@&b svl@t 5967‘(1}1 1anpl3 C)Ahgm %B@htd @@{)Wdﬁ(dlﬂlkﬁéH@nﬁH)

bri A€2and! @m; bH)é&é@S@ 3 I@Edé{);ﬁ%ﬁj@éﬂ @641%%9 Tg‘; 1%98
pur [ Sji r 0

ey o B e ol T ouer e praduer T4 (m
é ofl fD)WHIOt(® 1dd) i d (O | g 85%. 15 Internediate 34 OH
0OO0O0O0,SANN HI / \ O |IN NaCH (2 nL, 2.000
nmol ) was added to stirred solution of the met hyl 20
ester (0.098 g, 0.166 mmol) in THF- MeOH under
nitrogen. The m xture was stirred pAt It for 2 h and
then acidified with IN HCL(3 m ) Yy extracted with Et QAc
(2X25 m), washed wigh yater, brkfle and dri ed
(MySH) . Evaporati aa.of Jsol ve the acid as an
of f-white solid (0.Q@¢48 g me 578 (MH).
LG M5 nmethod: Start % B: X B-odd0; G adi ent
time: 3 mn; Stop tine: 4 mn; EKlowrate: 4 67 WO
2007/ 136982 PCT/ US2007/ 068209 44 PCT

10 General procedure for making amides for some examples. Acid derivatives (1
equiv) were combined with corresponding amine (1.2 equiv), triethylamine (2-3
equiv) and TBTU (1.3 equiv) in anh. DMF and stirred at rt for 1-2 h until completion
of the amide coupling. Isolated crude products were purified by prep. HPLC to
provide the desired amides.

15

Example 1

Cycloprop[d]indolo/2, 1-a] [ 2] benzazepine-5-carboxamide, 8-cyclohexyl-N-
20  [(dimethylamino)sulfonyl]-1,1a,2,12b-tetrahydro-11-methoxy-1a-[(3-methyl-3,5-
diazabicyclof3.2.1]oct-8-vl)carbonyl]-, (+/-)-. TBTU (43.7 mg, 0.136mmol) and
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m/mn; Wavel enth: 220; Solvent A: 10% MeCH / 90% H20

/I 0.1% Trifluoroacetic Acid; Solvent B: 10% H20 / 90%
WOR@H136982 1% Tri fl uoroacetic Acid; Colum: XBpCTUS2047/668209

Xx 50 M S5. 5 Internediate 35 O SOS N O AH

t-Butanol (1.35 nL, 14 mmol) was added dropw se t dOPEPCT

solution of CSI 10 (1.24 nmL, 14 mmol) of CH2A 2 (10

m.) at O T. The generated solution was stirred for 2

h a T SO t' n_of N nethyl propan- 2- ne(l 57

e Yt R R R A el A

CH2 G Rork @[ ﬂﬂhﬁdommaggi]@enm@mm ls&H)Eafbogﬁ[&%ﬁlt S‘—dyclohexyl 5-
on m xture lrre

react S
r ea{:[{dd@i‘?ﬂ?ﬁl"}%?lﬂ?)éul\é@% %ﬂlunalc gow?l h12@1%@ éﬁd?l%%ﬁ @0 me,
wi t 0.096d4 SmblY 11'1"53/[8@(2' (ﬂﬁL) dTHeQ‘QacﬁB@l%%re v&faﬁ SRHQG Hﬁf@r 15 min.

sol vent 15 and the due was Bi ot age

OM
¢ol anvetioeidndiazgelaryc é@éﬂid})ﬁlaﬁ%ﬂl&ﬁ@rw%@}ac{eoﬂ f@W}shafraLab LLC

af f @/fo‘i’r1§v'ilfé PAQ@W3@§E 3?‘7%1% |Oeg333 rrrlﬂﬁbli (s t?heﬁl adc’é@%@ld ﬂa’é‘
6 Fgeag_ﬂoggme;glre wasfirrpd aigt fog 3 hg Jtyvas the 50n.celz;raE@l a(ldnthe;[eq;q)ue

Z _(I)_gvag @{rlf{e% 6)%/ p?ep'ipatlvczlgvérw ram Q%y By Qﬁnal IpN)dg%t la_%ellow

N-1 sopropyl - N-net am)y car
( 2. Solgi,, (38.mMR 4ﬁ%m1e)1d) WIS nwva S0 d, RaténgiotEme 62. 445 miz4 HONMR

u

Tom iS4 G 0 SO PEREL B! S80S Ao )
i n Riegli, @.2nH{ 1.7388.11 948290 H13D8 NV (rrﬂ;G(H)l\ﬂrlZL (s,2.31 H)3.92 (s,
CHL d) p ) d, J=6. 5

CHLSET4cD BRTLTAR (T30 iyl B B2

H) J68. OO@IQOOWHJ)S’GBERZ oCH, UBB00%/(968288 HZ10)8%H) PET (d J= 2 56
I nt er nedi at e oo 0"0 0

Hz, O77H)733 (d J=R.41 Hz, 0.77 H) 7.35 (d, J=8.42 Hz, 0.23 H) 7.57 (dd, J=8.42,
15 1.46 Hz, 0.77 H) 7.62 (dd, J=8.78, 1.46 Hz, 0.23 H) 7.91 (d, J=8.42 Hz, 0.77 H) 7.93

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

Example 2

20

3,8-Diazabicyclof3.2.1]octane-8-carboxylic acid, 3-[{8-cyclohexyl-5-
[l[(dimethylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-
methoxycycloprop[d]indolof2, 1-a] [2] benzazepin-1a(2H)-yl] carbonyl]-, 1,1-
25  dimethylethyl ester, (+/-)-. TBTU (131 mg, 0.408mmol) and DIPEA (0.237 mL, 1.36

mmol) were added to a solution of (+/-) cycloprop[d]indolo[2,1-a][2]benzazepine-
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NN.S.HN O 5 The product (0.261g, 81% was nade from

the acid (0.25 g, 0.54mmvpl) and am ne using CDI and
w®Bl7/18688MS retention time: 3.635 min;, M5 m z POWHY2007/068209

594. H NMR showed conpound exi sted as rotaners

(-4/3). LG/ MBS nethod: Start %B: 0, Final %B: 10§84 PCT

Gadient tine: 3 mn; Stop tinme: 4 mn; Flowrate: 4

m / mn; V\avel enth: 220; Solvent A: 10% MeOH / 90% H20

1 ti 10 Sol vent B: 10% H20 /
0%%9@/ lg/ael’ﬁe%?yﬁlﬁ) 8’3’23“ c Acid; Colum: XBridge
4 6 [x(dﬁﬁ)atmrﬁﬁo)smmngnmﬂb}aa@o@lﬁl Ay deb- 10GhdhoxN. @561 mg,
15 The acid 87%. was made fromthe .

est 8277 @H@@g EMY 158 T € rﬁ%‘i“ﬁ@ mlﬂsmﬁs RUFFSYRt Ky > min.
The gagjct igzd- lﬁ@}l'&egﬁg l?o%taﬂl\gl ﬂn@&j h%ﬁ@g'%ﬁ g{e@aﬁ@d and the

retenti on tl nme:
fret FRetiongpixpure vy&sgtlrr@d atprf ﬁ\fﬂrmg]at 2@ VBLS tlm@oncgatgﬂ?deqﬂd the residue

ti Mg g’urmeﬁ ’b§ ?Fe‘ﬁ@raﬁ‘be‘%verée '&ma{b Hﬁ(@ig_%i@é the t1t4e Oéth't A allf} ht

Wavel ent h Sol vent

Tr| yellpor whe et 1maci4de visd)- \M$1tn|/287461M%) P{z@ltﬂong@% RA9¢Hnyin.
% TRV RGIROARERULODTF b o M35 K088 GaPri LD T

1H NIVR4(48102. 3423 . 156m,\801 PDAF / 4%9&209()‘%’%182%7(&10682@9 4.96 -

1(1083‘19 q%%gﬁ% dgzco %E’Qﬁ%o é%é?n(di %Lﬁg @?5&)@0 d,

2 96‘F2(:m H4, 0H)5 PB) 02 {539 @, H)F. B4 1), (n3 1H)) 7800R.00dm, 1.75 H)
1?2 555 4.22 - 4.41 (m 1 H) 5.35 (d,
|—|) 6.86 (dd, J=8.44, 2.39 Hz, 1 H) 6.98
(d J=2.27 Hz, 1 H) 7.20 (d, J=8.56 Hz, 1 H) 7.67 (d,
J=8. 31 Hz, 1H) 7.81 - 789(m 51H) 8.10 (s, 1 H).
OR 00 R I | Example 3
5

1

Cycloprop[d]indolo[2, I1-a] [ 2] benzazepine-5-carboxamide, 8-cyclohexyl-1a-

(3,8-diazabicyclof3.2.1]oct-3-vicarbonyl)-N-[(dimethylamino)sulfonyl]-1,1a,2,12b-
20 tetrahydro-11-methoxy-, (+/-)-. TFA (2 mL) was added to a solution of (+/-) 3,8-

diazabicyclo[3.2.1]octane-8-carboxylic acid, 3-[[8-cyclohexyl-5-

[[[(dimethylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-

methoxycycloprop[d]indolo[2,1-a][2]benzazepin-1a(2H)-yl]carbonyl]-, 1,1-

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

product as a brownish colored solid, (100 mg, 100% yield). MS m/ 646(MH"),

72



OS1 N HOw 10 General procedure for making am des

for sone exanples. Acid derivatives (1 equiv) were
w@oonbitse®e2 wi t h correspondi ng amne (1.2 equi V)PCT/USZOO7/068209

triethylamne (2-3 equiv) and TBTU (1.3 equi V) nIIO 4 PCT

anh. DMF and stirred at rt for 1-2 h until conplet B

of the am de coupling. |solated crude products were

purified by prep. HPLC to provide the desired am des.

O cRaprt s adaP anm. PR Mz, MsORb s S04 Hen e dD
8- cyghehexyd riNt. 1202 bg @hnBtZMI)amw $)l2|8f}9rPYé9](n110]72Q{) 2.81 -

2, 12b-t et rahydro- 11- net h OoXY- ﬂ%
ai aié?Bu(@y%Hb%/éo AP L ) 37 TR 0Bk S s Per) 3.93

(43; %@ 393%'7?111)49@{11)4%@ M\@%&O(Yéslﬁg%?(d J=15.36 112, 0.72
US2007/ 068209 10844 P 544
ﬁmroH)) THer .04 dae it . la(dsdﬁﬁ HBa &3S f(1)+729(d 1=2.14 HZ 0.72 H) 7.34
Clyg égfsgﬂ{ gl 'o‘“ﬁ%ﬁl 4 de ﬁJg[s%]PPzeﬁé%Sﬁ's@?d& (L5 15ROy Y 1)
[[[ 7B k. bryd. @rnlﬁé)@uq) ﬂ%)HWPém do3.-taHbdhiA ) 194 2b9UinmyidH)
ro (50 mg, 0.0906 mmol) in DVMSO (2.0 nl).
The%glggﬁg ?gﬁhr)n xture was stirred at rt for 15 mn. 5

3- Met hyl - 3, 8- di aza- bi cycl o[ 3. 2. 1] oct ane

i hydrochl oride {J & W Phar LC Morrisville, PA
1Q9067- 3620}. (27.1 ngy, O. 1@1@“}%‘#) was then added and
the reaction mxture was stirred at rt for 3 hr. It

was then concentrated and {he residue was purified by
preparative reverse phase LC to give the final

product as a yellow solid, ng, 46%yield). M5z
660( M), Retention tinme: 27445N0@ 1H NMR 10 (300

MHz, MeOD) 6 ppm 0.20 (m 023H) .11 - 2.25 (m
1577I—|)258(m 0. 28 ’s* : 0.77 H 2.75 -

3.11 (m 10H)328s“3 ¢ 391 (s, 2.31 H)
3.92 (s, N

Cycloprop[d]indolo/2, 1-a] [ 2] benzazepine-5-carboxamide, 8-cyclohexyl-N-

15 [(dimethylamino)sulfonyl]-1,1a,2,12b-tetrahydro-11-methoxy-1a-[(8-methyl-3,5-
diazabicyclof3.2.1]oct-3-yl)carbonyl]-, (+/-)-. To a solution of (+/-)
cycloprop[d]indolo[2,1-a][2]benzazepine-5-carboxamide, 8-cyclohexyl-1a-(3,8-
diazabicyclo[3.2.1]oct-3-ylcarbonyl)-N-[(dimethylamino)sulfonyl]-1,1a,2,12b-
tetrahydro-11-methoxy- (54 mg, 0.071 mmol) in methanol (3 mL),

20  paraformaldehyde (6.4 mg, 0.213 mmol), ZnCl, (29 mg, 0.213 mmol) and
Na(CN)BHj; (13.4 mg, 0.213 mmol) were added. The resultant mixture was heated at
60°C for 2hr, and then cooled to rt. The solid present was removed by filtration, and
the filtrate was concentrated under vacuum and the residue purified by preparative
reverse phase HPLC to give the title compound as a light yellow colored solid, (37

25  mg, 67% yield). MS m/ 660(MH "), Retention time: 2.495 min. IH NMR (500 MHz,
MeOD) 6 ppm 0.21 (m, 0.3 H) 1.13 (m, 0.3 H) 1.18 - 2.22 (m, 15.4 H) 2.58 (m, 0.3
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0.60 H) 4.15 - 4.37 (m 1 H 4.68 (mbr, 1 H 4.94 -

5.00 (m 0.23 H) 5.16 (d, J=15.00 Hz, 0.77 H 7.00 -
wQo2@9/186v82 1 H) 7.18 (d, J=2.56 Hz, 0.23 FD 7 ZRCUdSmmwmwmm

J=2.56 Hz, 0.77 H) 7.33 (d, J=8.41 Hz, 7.

(d, J=8.42 Hz, 0.23 H) 7.57 (dd, J=8.42, 15 1, 46 @g““PCT

0.77 H 7.62 (dd, J=8.78, 146 Hz, 0.23 H) 7.91 (d,

J842Hz O77H)793 J=8.42 Hz, 0.23 H) 8.00

H3§6§,Qn 0. fiﬁ% 7%0*% 9@ @ }%3 %05'217 ’fm21 H?:?%i\'(d 12N L,

g [[)ngf@t?" %23’4‘4 312[@1 2.3 0] %4 2N @, O PR (dCT-a6i5d Hz, 0.7 H) 7.00
ClO
L1 ¢ a0REnS SRS Toh HoRgi0 e Hoh Kt Bolis O HisbPafdnd 55

ro- 4%-0.7 H) 7.35 (d, I=8.55 Hz, O3H)757(d J=7.93 Hz, 0.7 H) 7.62 (dd, J=8.39,
net hox ycl o op[d]lnd lo[2,1 ]EZ benzazggln Iag Q}

31 3847 bG8 307 91 (. 128 Sapeh ki 0Ry 7 V8emel H) p0p Ly 3 H)
TBTU (131 ng, 0.408nmmol) and DI PEA (0.237 nL, 1.36
nmol ) were added to a solution of (+/-)

cycl oprop[d]indol o] 2, 1-a] [Eap@lzazepi ne 71 WO

2007/ 136982 PCT/ US2007/ 068209 10844 PCT

| a( 2H) - car boxyl i ¢ aci d, 8-cycl ohexyl -
[[[(dinethylanino)sulfonylKanino]carbonyl]-1,12b-dihyd
ro-11-methoxy- (150 ng, 03272 nmol) in DVSO (4.0 ni).
The reaction m xture was stib+eg at rt for 15 mn.
8-Boc-3,8-diaza-bicyclo[B.QETTb tame (86.7 ngy, 0. 408
mol ) was then added and the 5 refagti on m xture was
stirred at rt overnight.olt was 4§n concentrated and
the residue was pyru§|eo by_pr e at i ve reverse phase
HPLC to give the tiWTgNor of ghpue vel | ow
solid, (110 ng, 54%yiel d)\J# MHt+), Retention
time: 3.040 min. 1H NWR (300 MeQD) 6 ppm 0. 17
(m 0.25 H 1.08 (m 0.25 H) 1. 2.28 (m 24.5 H
2.38 - 3.12 (m 8 H 3.43 - 4.4 10 H 4.76 - 4.85
én1 0.25 H 4.96 10 5.19 (m 0.75 H) 7.02 (dd,

19=8. 60, 2.38 Hz, 1H)7.17(d, J=2.19 Hz, 0.25 H) 7.20 (d,
J=2.20 He cl r&ﬁdﬂdo?o[%f a]éZ?be?hgaz@ﬁhe—-:HZ'}I%oﬂcQ/mze #0%Pohexyl-N-

1H) 7. 80- 9’
[(dzmethylamzno)sub‘onyl] 1,1a,2,12b-tetra ydro 11-methoxy-la-{[8-(1-

methylethyl)-3,8-diazabicyclof3.2.1]oct-3-yl]carbonyl]-, (+/-)-. To a solution of (+/-

) cycloprop[d]indolo[2,1-a][2]benzazepine-5-carboxamide, 8-cyclohexyl-1a-(3,8-

15  diazabicyclo[3.2.1]oct-3-ylcarbonyl)-N-[(dimethylamino)sulfonyl]-1,1a,2,12b-
tetrahydro-11-methoxy- (40 mg, 0.071 mmol) in methanol (3 mL), acetone (1 mL),
ZnCl, (29 mg, 0.213 mmol) and Na(CN)BHj3 (13.4 mg, 0.213 mmol) were added.
The reaction mixture was heated at 60°C overnight, and then cooled to rt. The solid
present was removed by filtration, and the filtrate was concentrated under vacuum

20  and the residue purified by preparative reverse phase HPLC to give the title
compound as a light yellow colored solid. (29 mg, 69% yield). MS m/ 688(MH"),
Retention time: 2.477 min. 1H NMR (300 MHz, MeOD) & ppm 0.20 (m, 0.23 H)
1.12 (m, 0.23 H) 1.18 - 2.41 (m, 21.54 H) 2.51 - 3.18 (m, 10 H) 3.64 (d, J=15.37 Hz,
0.77 H) 3.79 - 4.51 (m, 8.23 H) 4.81 - 4.88 (m, 0.23 H) 5.07 (d, J=14.27 Hz, 0.77 H)

25 6.99-7.08(m,1H)7.17-7.23 (m, 1 H) 7.28 - 7.36 (m, 1 H) 7.57 (dd, J=8.42, 1.10
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On NS NVOHI / /| W

Cycl oprop[d]i ndol of 2, 1-a] [ 2] benzazepi ne- 5- car boxam de,

w@2ayabeBexyl -1 a- (3, 8-diazabicycl o 3. 2. 1] oct PGI/US2007/068209
yl carbonyl ) - N-[ (di met hyl am no) sul fonyl J-1, M 2,1§$ %PPCT

tetrahydro-11- met hoxy-, (+/-)-. TFA (2 nmL) was ad 8

to a solution of (+/-) 3,8- diazabicyclo [3. 2 1]

octane- 8 -carboxylic acid, 3-[[8-cyclohexyl-

LLLE 571 0Yh 8Mduo) 3t oy h]zad‘}fﬁi‘i% PRBY Lh. 77]1% P 68 (W63

met kgxycycl oprop[ d] i ndol o 2, 1-a] [ 2] benzazepi n-1a(2H) -y
| ]carbonyl]-, 1,1 dinethylethyl ester (98 ng, 0.131
mmol ) in 1, 2-di chl or oet hane (3 m). The reaction 25
mxture was stirred at rt. ¥8fPEhr. 1t was then
goncentrated to give the desired product as a
browni sh col ored solid, (100 , 100%vyield). M5 m
646( M), 72 WD 2007/1369@2 PCT/ US2007/ 068209 10844
PCT Retention tinme: 2.478 JA\1H NVR (500 MHz, Me(QD)

Exanple 3 15 H\~ N O O
]
[

6 ppm0.24 (m 0.28 H 1.12 (mM\&%R8 H)
1.19-2.23(m 15. 22H) 2. 57(m 0. 28H) gl40(m 0. 72H) 2. 81-
3.09(m 8H) 3. 30- 3. 40(f} 1Hy 87 Hz, 0.72 H)
3.91 (s, 2.16 H 39\ - 4.27 (m
4.28 H) 4.88 - 4. 91| (fH 0.1 OMe15. 56 Hz
0

.72 5
H) 7. 00- 7. 09(m 1H) 7. 19(d, J=2. 75
Hz, 0.72 H) 7.34 (d, J=8.54 72 H) 7.37 (d,

J=8.55 Hz, 0.28 H 7.59 (dd, 55, 1.53 Hz, 0.72 H)
7.63 (dd, J=8.39, 1.37 Hz, 0.28 H) 7.92 (d, J=8.55 Hz,

72 7.94 - 7, 281 1
Céx an‘pIH)e @/csl)(pqrop.[fijzgyz’o(lpﬁﬁ al [Z%enzgzenge— —Scarb%xan%de ':S!)cycloigexyl—N—

[(dimethylamino)sulfonyl]-1,1a,2,12b-tetrahydro-11-methoxy-1a-{(3-methyl-3,8-
10  diazabicyclof3.2.1]oct-8-yl)carbonyl]-, (1aR,12bS)-. To a solution of (-)

28H) 7. 21(d, J=2. 14

cycloprop[d]indolo[2,1-a][2]benzazepine-1a(2H)-carboxylic acid, 8-cyclohexyl-5-
[[[(dimethylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-methoxy- (204 mg,
0.37 mmol) in DMSO (8.0 mL), TBTU (178 mg, 0.555 mmol) and DIPEA (0.39 mL,
2.22 mmol) were added. The reaction mixture was stirred at rt for 15 min. Then 3-

15  methyl-3,8-diaza-bicyclo[3.2.1]octane dihydrochloride (111 mg, 0. 555 mmol) was
added and the reaction mixture was stirred at rt for 2 hr. It was then concentrated and
the residue was purified by preparative reverse phase HPLC to give a yellow solid as
final TFA salt. (265 mg, 92% yield). Average Specific Rotation: -53.56° Solvent,
MeOH.; Wavelength 589 nm; 50 cm cell. MS m/z 660(MH"), Retention time: 3.035

20  min. "H NMR (300 MHz, MeOD) & ppm 0.20 (m, 0.23 H) 1.11 - 2.25 (m, 15.77 H)
2.58 (m, 0.23 H) 2.69 (m, 0.77 H) 2.75 - 3.11 (m, 10 H) 3.28 - 3.75 (m, 5§ H) 3.91 (s,
2.31H)3.92(5,0.69 H)4.15-4.37 (m, 1 H) 4.68 (m ,br, 1 H) 4.94 - 5.00 (m, 0.23 H)
5.16 (d, J=15.00 Hz, 0.77 H) 7.00 - 7.09 (m, 1 H) 7.18 (d, J=2.56 Hz, 0.23 H) 7.21 (d,
J=2.56 Hz, 0.77 H) 7.33 (d, J=8.41 Hz, 0.77 H) 7.35 (d, J=8.42 Hz, 0.23 H) 7.57 (dd,

25 J=8.42,1.46 Hz 0.77 H) 7.62 (dd, J=8.78, 1.46 Hz, 0.23 H) 7.91 (d, J=8.42 Hz, 0.77
H) 7.93 (d, J=8.42 Hz, 0.23 H) 8.00 (s, 0.77 H) 8.07 (s, 0.23 H).
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.S N \OHI \ / W O0i

Cycl oprop[d]indol o 2,]-aJ[ 2] benzazepi ne- 5- car boxam de,
wW@2wyabeBexyl - N- 15 [ (di net hyl ami no) sul f onyl J- BCT/US2007/068209

2,12b-tetrahydro-11- met hoxy-1 a-[(8-nethyl- 3 8- 0844 PCT

di azabi cycl o[ 3. 2. 1]oct-3 yi)carbonyl J-, (+/-)-. Td'%8

solution of (+/-)

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

8- | oh 3,8 di bi lo[3.2.1 f-
Ty bk tands bt ER RS Pt SinfpforlBOioR 1 pp
t( gt ﬁfﬁ%ﬂ%&fzgzdplnefﬁedafwymldﬁ @éeﬂ!})éw%l@izﬂ(diﬂﬂ&zﬂyéarﬂiﬂo)lﬁﬁfohﬁlmo|
ar af or mal e . ., 0. nmno
chiéaa?ééb o ey & T B ey Qo pfjoct-5-
AR, gﬁRel 2@g}j1%ﬂ( Y- ENRoVi&RIWelRNtTIY %Ix‘ﬂfr@o
heat ed at , and then cooled to rt

Sol P w@&@mdom%lﬂH%M%Zweﬂaﬁ@aaarb@ﬁyhcamw 8icmi,ohexyl -5-

fil t;@tn%tmﬁémﬁ@)@&% kRO cHBOR Y 20U ADM 1 1l 9Sdus,
purified )é reparative Teverse phase HPLC to give

t he4$-p¢ men étm‘ﬁhﬁs3 tadipzagieyclyed L dioctans éﬂl@@m@l&@md@ (100 g,
( 37 38.52 MBhol G XA%aR] QMedﬁsm& nf§ Qe DR £ {43 @, 43785

n. 1H NVR
mf@ergsmn TR 06382150122 @D (v addedH e 5

ity 0O, O ERR 91,
( m ﬂlisb@ﬁﬁ@l(cd of staffing Grakdzial. ”lOLe'éolIv‘bntﬁﬁn 82 selumonszzals(empo%&ei 0 give
7 Og f08a§n Thés8w%s rﬂ(l n&lvgﬂ %ée (9 § Lgr v%as e&l viq’%h ;éﬂé ﬁ_}% ];l gpfrme
( d (8]?)2{1 54.)Hrine Q1.7 Lhj)driéd 32er Q\IigSOL%&d Spotdied tO give I%B 8 é o8brude
dpro&lu% %bls s%hdgw%ﬁ}:}?ooled th(ég 4g of ma%erlaFZBtamed fI'O'_l'T)l five separated
15-|Z Eadtidng tOdffcald d wefal DBHE2 Q of thude H3dutt. IBHisvAdHaBscd MiBugh adpad
T)o' of sEf‘c%ré@ & Rhentk 730490 mosto 1K), clufing with Mdivtd,cf, (2V%§- 97.5).
Q/ ¢ lhoer SRpsthididAlodlcs had Ikt R7@%RRIWI8 ROARLROKS@hIR, turn
C¥n% 2(1) g]oeh)ély lA-f‘ueN; drying at 50 °C under vacuum for 7 h, the GC analysis indicated it
has 1.4% each of EtOAc and hexane. After further drying at 61-64 °C, the GC
20  analysis indicated it still has 1.0% of hexane and 1.4% of EtOAc. The product was
dissolved in Et,O and slowly evaporated in vacuum three times, dried at 60 °C under
vacuum for 3 h to give 68.3 g. This was washed with HO (900 mL) and redried at
68 °C under vacuum for 7 h to give 67.1 g (77% yield) of the compound of example
6. The GC analysis indicated it has 0.97% of Et,O. HPLC conditions column:
25  Cadenza CD-C18 3 x 250 mm; UV: 257 and 220 nm; 25 °C; flow rate: 0.5 mL/min;
gradient time: 38 min, 0 - 80% B (0 - 35 min) and 80% B (35 - 38 min); solvent A:
25 nM CH3COONHy at pH 4.7 in water, solvent B: MeCN. HPLC purity 99.7% (Rt
26.54 min); Chiral HPLC conditions column: Regis (S,S) Whelk-O1 250 x 4.6 mm;
UV 258nm; 35 °C; flow rate 2.0 mL/min; mobile phase CO,/MeOH; gradient time 20
30 min, 30% MeOH (0 - 1 min), 30 - 48% MeOH (1 - 19 min), 48% MeOH (19 - 20
min). Chiral HPLC purity > 99.8% (Rt 16.60 min); LC/MS (ES") 660.36 (M+H,
100); HRMS: caled. 660.3220, found 660.3197; [a]n> © - 79.66 ° (¢ 1.06, MeOH);

Anal. Calcd for C3sHasNsOsSe0.6 H,0#0.09 Et,O: C, 64.53; H, 7.00; N, 10.35; S,
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[ (di met hyl am no)sul fonyl]-1,1 a,
2,12b-tetrahydro-11-net hoxy-1 a-[[8-(1-

woreaohsbeshyl ) - 3, 8-di azabicyclo[3.2.1]oct--3 PCTnmmmwmwmw
yl Jcarbonyl J-, (+/-)-. To a solution of (+/-
cycl oprop[d]indol o] 2, 1-a] [ 2] benzazepi ne-5 carboxaﬂpﬁgiPCT
8-cycl ohexyl -l a-(3,8 15
di azabi cycl o[ 3. 2. 1] oct - 3-yl car bonyl ) - N-[ (di net hyl am no

oot bl P b G ot 4% A5

( 29Ef£@; 0.97. 211&, 45981 sRRAcNAiS) cBIdg’»cléIirap JiRdlo[01213
ﬁ re added. The. reacti g] s heat ed at
60CAHUBFIERERIC- AP o pBide b pic e}fy agpg)gplfonyl]-

presand, 198 St BYRY-e dnyhok{ 1 [ @th&Ryl- mdlaidbﬁ:ytlbistzr Ab&-3-
was concentrated under vacuum 20 and the reésidu

pur ¥PFaERpnBY-: phaBglapatfole) risdetrawn gheasentipred ftt%fngw&r%@ X-
tit kag ?%Qamptﬁiéﬂge Staifed éngth& wahﬁmrﬁﬁfoﬁfcea%d%gllt' d. (29
9%yvyield). M5 m Retention tinme: 2.477
mn 1H NVR (300 MHz, I\/ECD) 6 ppm0.20 (m 0.23 H)
1m12 (m Fﬁ@%ﬁoghj}h% Jljre &)ﬁowm Sél{‘ls WwdR %I%é'arécfl h{/_%roéhéé?dedrp%iﬂlﬁte
(m a@ta@eg sm-])‘atez} c@_n_sylate:; s@Bur(lmalo@nmgnqi-I)nagne@mn( dlhe hydroctdqride salt
Jé 99-7.08 Jé 2 o o
1§|Z E?_%tg E)gpm}/n?()c aract s}w%%&’l %aléjbaofdfni%herl? Zfr%bZS Cto75°C,

ZOOZvidl{gtﬁ&ﬁRl Mddgﬁﬂ@ﬁm DA&REh wﬁlﬂﬁe‘hﬂ aRehpttaturdd rahgind)between
42. 1.47 Hz, 0.23
1. 7%5§|)Cd @do?ég( §; T%Azgaﬂwelgféi%ﬁﬁ% :h 8 B f§° %@glr}a@@twqen

R 0.0b3# apd | 5‘%, afd de a@atr(gn W loss starting at a pr0x1mately 200°C.
Cycl oprop[ d] |ndolo[ enzazeplne car boxam de,
8- cycl ohexyl - N- [(dlnethylan1no)su|fonyIJ 1,1 a,

, 12b-tetrahydro- 11- net hoxyg 1 nﬁfL{S-nethyl-S, 8 10
dlazablcyclo[3 2.1]oct-8 yI%ca %onyIJ- (JaR 12bS) - .
To a solution of (-)
cycl oprop[d]i ndol o 2, 1- a][2]benzazep ﬁe | a( 2H) - car boxy
lic acid, 8-cycl ohexyl N
[[[(dinEthyIanino)sulfonyl]anino? darbonyl ]-1, 12b-di hyd
ro-11- met hoxy-

Cycloprop[d]indolo/2, 1-a] [ 2] benzazepine-5-carboxamide, 8-cyclohexyl-N-
(cyclopropylsulfonyl)-1,1a,2, 12b-tetrahydro-1 1-methoxy-1a-[(3-methyl-3, 8-

20 diazabicyclo[3.2.1]oct-8-yl)carbonyl]-, (+/-)-. (+/-) 8-cyclohexyl-5-
(cyclopropylsulfonylcarbamoyl)-1,1a,2,12b-tetrahydro-11-methoxy-
cycloprop[d]indolo[2,1-a][2]benzazepine- 1a-carboxylic acid (1 equiv) was combined
with 3-methyl-3,8-diazabicyclo[3.2.1]octane (1.2 equiv), tricthylamine (3 equiv) and
TBTU (1.3 equiv) in anhydrous DMF and stirred at rt for approximately 2 h until the

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

isolated by preparative reverse phase HPLC to provide the mono TFA salt of the
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0.37 mmol) in DMSO (8.0 nL), TBTU (178 ng, 0.555 nmol)
and DI PEA (0.39 nL, 2.22 mmol) were added. The

WO e@ci3e82 m xture was stirred at rt for 15 m nPCT82003068209
15 net hyl - 3, 8-di aza- bi cycl o[ 3. 2. 1] oct ane
di hydrochl oride (111 mg, 0. 555 rmol) was added af§#PCT
the reaction m xture was stirred at rt for 2 hr. It
was then concentrated and the residue was purified by

repar a e rever hase e. a
oo IR Soep R 55 el Sab, Fflioh e JHH: e 657
Sp equti ¢ TROéaipoand waﬁé’os&ﬁecﬁ@e)(ﬁﬂis 1nteﬂ\&ﬂvbrt1ng/\ﬂ)‘(£ﬁ&ﬂgst ™

589 n 50 cmcell. M5 mz 660( MH+ Retention tine
s BB GRRN. TG ROTORY RS POVEE) - GG dH. {7 - 1.20

Sm'# l)63£ﬂz 3Hé 2R (1”30 311527@ 1Ho - 148((m 5H8 148167 (m, 1 HD),
3 75 6(3m1 85 (IH)3 B, 91187(5209 (21 3HH. 118 3540 (m, 1 k), 892H)2 61 (msl1 H),

3 RS e dot Bonn SO (078

7 18.5¢ dn, DHR. 3556 -Hz]7 (00, 23D H).837- 292 (ndl,3 H)J 393 58.1pzm, DHY,A.28 -

0 ASS@m‘%"ﬁﬁﬁd‘i@%??% Owi%ﬁf L iy - 10s

( dd(mJEB), 787 -1.146mHz=2. 2. 123 1HY), 7.2917.66/(m,JEB), 422H7,68Gm7 7 H),

F) Zégsﬁ(ggl)(m TR ignamra8Rebbs Beditko007 ceenbe

10844 PCT An alternate procedure for the synthesis of
cycl oprop[d]indolo[2,1 a][2] ben epi ne- 5- car boxam de,
8- cycl ohexyl - N-[ (di net hyl a yﬁﬂégﬁfonyl]- 1,1

a, 2,12b-tetrahydro-11-nmet hoxy-1 a-[ (3 -nethyl -

8-di azabicyclo[3.2.1 ] oct-8- yl)carbonyl]-

(laR, 12bS)-rel -(-)-i royi de¢/bel ow. To a m xture of
(-) 5 @”Nv

cycl oprop[ d] i ndol of 2; -a][2 enQ‘«3pine-Ia(ZFD-carboxy
lic acid, 8-cyclohexyl -
[[[(dinethylanino)suﬁ}on n]ca bonyl] 1, 12b- di hyd
ro-11- met hoxy- (25> 45768

3-net hyl - 3, 8- di azabl c @Io
di hydrochl oride (10.0 g, )
MeCN (300 nmL) was added DI PEA (
under N2. After 15 min, TBTU (1. 12 g, 50.22 mol) was

added. The 10 reaction solution Was stirred for 30 mn
1sinder N2. The HPLC i ndi cat ed the disappearance of

starting teri S in t qutio
evapor at &tf %psopd?ii’éd07oai9¢1 agiﬁ\i HRIZEP s <GrIOSER ad-¢ pohexi-N-
Et Of@z%&y%nhho)swmﬁpd Miztmwra@hfgdmgug%eélzdaiﬁl\gggy3 Oﬁerg/lmethyl)

evagér%«izgezcxcéofa B G g  GGh s G T CIHEn ST o
sol g1y WOQ?ZSW'&} @]bé&aéep%eolfa(ﬂ?tcﬁfﬂo@'hc‘hbfdag@ﬁdoﬁe&ﬂn@—

five sSep ar at ed reactions to af a tota
2§ ofll %@lpﬁe%@fony}imeomwpfék 5&2p-diRyderg hrnaethoxy- (4gme,
S' | b@%ﬂﬁlno()gn DW@{‘I 021%9) 483 UBS he, 8.185FhmoBl Ml DIBEXG. 676

mL O 435 mmol) Were added The reaction mixture was stirred at rt. for 15 min.

i n anhydr ous
62 g, 182.72 nmmol)

The mixture from the preparation of benzyl 3,8-diazabicyclo[3.2.1]octane-3-
carboxylate described above was then added and the reaction was stirred at rt
25  overnight. It was then concentrated and the residue was purified by preparative

reverse phase HPLC to give the product as a light yellow solid, (12.5 mg, 20% yield).

78



After evaporation, it gave a foam which was treated

wth Et OAc and hexane to turn into a solid. After
walegorngpdst 50 C under vacuum for 7 h, the GC ap&l/ys1087/068209

indicated it has 1.4% each of Et OAc and hexane. Ai'SﬂPCT

further drying at 61-64 C, the GC 20 anal ysis

indicated it still has 1.0% of hexane and 1. 4% of

Et OAc. The product was dissol ved in Et 20 and sl OV\Ay
evaporated in yvacuumthree_t|nes, ied at 60 C un
v ncRrorsa T e Eetgon v 364 it Vg (RlasviBia PORSS pom
H20p080Q, arig Hand t eds i/ s34 Hﬁﬁsﬁrﬂl @Ol%fH)\QamJ(H{TDfSQIH)E B (m,
to give 67.1 g (77%yield) of th npound
6. YHeE @né}@éms 1. %H&ééééﬂ Jflﬁw?ésH@ 0@#%)0%92&@ 2“>cH) 4 » (,

rPLE piondid hansaokunis &5 Fadsats, 68 61803 X338, 68 1)

and | ow rat e:

@r afliv%ént’- 10|(1i11te1 HE% 17n(¢h J =44 Hg(Whoa| 022 (d352rﬁ4r§2 Qr$d FB9%s -

B ( 3 I 3 ) 4.7
° 332 1p Py pSalepiy A5 F oY BRI, i, P
26.54 mn); Chiral HPLC conditions colum: Regis (S,YS)
Whel k-O1L 250 x 4.6 nmm UV%%% 935 C flowrate 2.0
nmL/ m n; nobile phase C02/ gradient time 20 30
mn, 30% MeCH (O - 1 mn), 30 - 48% MeOH (1 - 19 min),
48% MeOH (19 - 20 min). Ghiral HPLC purity > 99.8%
(Rt 16.60 mn); L ;! ES)] 660.86 (M+H, 100); HRVE:

cal cd. 660. 3220, B0 LIK [a] D25 ¢ - 79.66' (c
1.06, MeOH); AnaN=Calcd fa KBONSC6S0. 6 H2C0. 09
Et 20: C, 64.53; H, 7.00; N, 10.35;| % 76 WO
2007/136982 PCT/ US200%/ 0 PCT 4.74; H20,
1.51; Et20, 0.97. Eou,rsd ; g .12; N, 10.41;
S, 5.14; H20, 1.52; " EdHO, JFhg absobud e

ster eochem stry of cycl opr a4
a] [ 2] benzazepi ne- 5- car boxam de,
8- cycl ohexyl - N-[ (di met hyl am no) ¢ onyl] 1,1

1@, 2, 12b-t et rahydr o- 11- net hoxy- 1 ‘a={ (3 - net hyl - 3,

8-di azabicyclo[3.2.1 ] oct-8 5 yl)carbonyl]-

(laR, 12bS)-rel -(-)- is as drawn above, and was

det er m ng6-Livzahiceaio/X-2. I ayarer 3retrdbxyBi amazt&alf[éc;zxm}&k)ﬂéd

on (R -.ca onal |y,

O he R i ATRA R P B e B A b e e
phloﬁpfhabeycloﬁﬁﬁ%ﬁh@lo[QULd]ﬁl]G?nz@z&ﬁﬂeﬂlaﬂl@ ryiEaeionT)-, 10 had
al Cl u e, or.l a

1S P P Y et B Dot OF BRiebr S o L g
enld t@]/mgéﬂfh%ebglm la@Q)g@rth]ﬁ%@w adiiddg- @ﬁﬂ(ﬂi@kyltad t t
me eqgr adat.l on 0 erm e e erat ur es
rangl @519%1@% %léﬁ)sulgﬂs}g [gmigpiqar slylbplitﬂ y@arlﬁ%mh@o mg,
| 059,072 PAMEH G DMSPQ.0 ANYITRITOGS WRe0.100madP4mandrHA 29076

and degradati on wei ght |oss starting at approxi mately
2000L, g31i£g1g}?@|v§erqa ded. The reaction mixture was stirred at rt for 15 min. The

20  mixture from the preparation of benzyl 3,8-diazabicyclo[3.2.1]octane-3-carboxylate
was then added and the reaction was stirred at rt. overnight. It resultant mixture was
then concentrated in-vacuo and the residue was purified by preparative reverse phase
HPLC to give the product as a light yellow solid, (42 mg, 74% yield). MS m/z
780(MH"), Retention time: 3.070 min. IH NMR (500 MHz, MeOD) & ppm 0.14 (m,

25 0.22H)1.06-2.20 (m, 15.78 H) 2.51 (m, 0.22 H) 2.58 - 3.23 (m, 9.78 H) 3.54 - 4.07
(m, 6.78 H) 4.16 (d, J=14.65 Hz, 0.22 H) 4.31 - 4.59 (m, br, 1 H) 4.96 (m, 0.22 H)
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N ONOO 11 11 ONN

Cycl oprop[d]indol o 2,]-aJ[ 2] benzazepi ne- 5- car boxam de,
w@2wyab®Bexyl - N (cycl opropyl sul fonyl)-1,1 a, PCTnmmmwmmmm
2,12b-tetrahydro-11- met hoxy-1 a-[ (3-nethyl - %%8‘4PCT
di azabi cycl o[ 3. 2. 1] oct-8 yl ) carbonyl J-, (+/ f

8- cycl ohexyl - 5- (cyclopropylsulfonylcarbannyl)

1, 1a, 2, 12b-t et rahydro- 11 - net hoxy-

fgf |B§2 3958%1 gqgg%éﬁbiﬂlpcl L7460 (4 It U QgadD 7:21 6, 0.78

conki) ned - w45 hm36 ARy YL 7%5$md1 HZ 282 ¥ o4 oh31. R ) 8CH ane22 H).
(1.2 equiv), triethylamne (3 equiv) and TBTU (1.3
equi v) in anhydrous DMF and stirred at rt for
approximately 2 h until th@xmg@cngactlon was observed

to go to conpletion by LCMS anal ysis. The product was
fhen isolated by preparative reverse phase HPLC to
provide the nono TFA salt of the 77 WD 2007/136982

PCT/ US2007/ 068209 10844 ﬁﬁ[kggsired title conpound as

a beige solid. LCOMS: Rete Nt Jge:
657 (MH). The conpound was obsefyed to exist as
inter-converting rotayrers by i H AR (400 VHz,
CHLOROFORM D) : 6 ppmd). 2k - 0. 36 ( 1 H H, 1.09 -
1 20 N \\ N

(m J=8.06Hz, 3H), 1. 15 1. 30( 2948?m 5H), 1. 48- 1.
67(m1H), 5 1.68 - 1.86 (m 3 H\_1.87 - 2.09

(m5H), 2.11-2.40(m 1H), 2. 42-2. § 1H),
2.67-2.88(mJ=4.78Hz, 1H), 2. 86- 3\.Q
(m2H), 3. 02-3.28(m 2H), 3. 42-
3.55(m 1H), 3.55-3. 77(m 2H), 3. 83-3. 92

n]3 3¢ , -
( H) C)%fa{ﬁl gygjéﬁﬂoldﬂ Ik %ﬁfﬁbenﬁaz%&né glcglébokgmzdéf 86c}/cl'0gexglo la
. dzagqﬁzcyﬂoﬁ}Z 1 ]pcb&ylearpow {Jﬂdzm@téylgzm%ulfo_p;%] la 2 12b-
6 27etrah)7dr§§] Whol%é H )7 1402a solhiof B § mdla]zaﬁg(d&@ 2. f1Rene-3-
N_ cqrb@xy[kuc @01d(§3 [(b8-ﬁyclohexyl 5 (dlmeth(ylammo)sulfonyl]anngno]carbonyl]

1,12b-dihydro-11-methoxycycloprop[d]indolo[2,1-a][2]benzazepin-1a(2H)-

2.986 mn; nle

yl]carbonyl]-, phenylmethyl ester (360 mg, 0.462 mmol) in methanol/ethyl acetate
(20 mL/20 mL), 10% Pd on carbon (40 mg) was added. The reaction mixture was

15  stirred under a hydrogen atmosphere (1 atm) overnight. The mixture then filtered
through celite, and the filtrand washed with methanol and ethyl acetate. The
combined filtrates were concentrated to give the product as a yellow solid, (275 mg,
92% yield). MS m/z 646 (MH"), Retention time: 2.983 min.1H NMR (500 MHz,
MeOD) & ppm 0.20 (m, 0.2 H) 1.12 - 2.29 (m, 15.8 H) 2.52 - 2.86 (m, 1.2 H) 2.99

20 (m,0.8 H)3.02(s,4.8H)3.03 (s, 1.2H) 3.09 - 3.49 (m, 5 H) 3.68 (d, J=15.26 Hz,
0.8 H)3.91(s,2.4 H)3.92 (s,0.6 H) 4.03-4.26 (m, 0.4 H) 4.62 - 4.85 (m, 1 H) 5.17
(d,J=13.71 Hz, 0.8 H) 6.99 - 7.11 (m, 1 H) 7.19 (s, 0.2 H) 7.23 (s, 0.8 H) 7.32 - 7.40
(m, 1 H) 7.59 (d, J=8.24 Hz, 0.8 H) 7.63 (d, J=8.24 Hz, 0.2 H) 7.89 - 7.96 (m, 1 H)
7.98 (s, 0.8 H) 8.09 (s, 0.2 H).
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.S\. NOHOw 15

Cycl oprop[d]indol o 2,]-aJ[ 2] benzazepi ne- 5- car boxam de,
wW@2wyabeBexyl - N- [ (di met hyl am no) sul f onyl ] - 1, 1PET/US2007/068209

2, 12b-tetrahydro-11- net hoxy-1 a-[[ 3- (phenylnethyl) § PCT

8- di azabi cycl o[ 3. 2. 1] oct-8 yl Jcarbonyl J-, (+/-)- g %

sol ution of

cycl oprop[d]indol of 2, 1- a][2]benzazepine | a( 2H) - car boxy

lic acid, 8-cyclohexyl-

[[[(di et hyl ani no)sulfonyl %é?ﬁ%]l&ar bonyl ] - 1, 12b- di hyd

ro-l1-methoxy- (40 ng, 0.0725 mmol) in DNBO (1.0 nm),

TBTU (35 ng, 0.109 mmol) and DI PEA (0.076 ni, 0.435

mmol ) were added. The reagtiony/m xture was stirred at

rt. for 15 min. The m xtuN om t he preparation of

benzyl 3,8-diazabicyclo[3.2.1]o% e- 3- carboxyl ate

descri bed above was then_ added a { It he reaction was

stirred at rt 25 overmigpt. hen concentrat ed

and the residue wasypir tive reverse

phase HPLC to give th@”pro ghPMgel | ow
solid, (12.5 ngy, 20%yield). 007/136982
PCT/ US2007/ 068209 10844 PCT 736( MH+) ,

Retention tinme: 2.631 mn. 1H 500 MHz, MeOD) 6
ppm 0.20 (m 0.16 H 1.11- 2.2 m 15.84 H) 2.57 (m
0. 16 H) 2 70 (m 0.84 H 2.85 (m 0. 16 H 2.80 -

2.0 (1 by S 59 S Gl e

(m [@znﬁé)thyé‘angﬁo)émonﬁl’] 148(3k9in3-30Bdinzadic330 B 170ty Ifdrtonyl]-

LB DTSt RIS s 1 o 1

o SZyclop?o @ 1r(dm01-2'|) 4] @ﬁe&aﬂ%ﬁmﬂégl}bao;glgﬁ% r@bﬁ:loﬁleﬁ)}d NXKN

1] o B S Ay BRI o M b e o CTORB 55

161 [ ﬁﬂkeﬂﬁtybﬂ)t 1 1300 i daiiny - 800 B2 6.84d3am¥bY inlmdBrod hme),

ro acetaldehyde (0.013 mg, 0.232 mmol), ZnCl, (19 mg, 0.14 mmol) and Na(CN)BHj3
(8.8 mg, 0.14 mmol) were added. The resultant mixture was stirred at rt overnight,
during which time a precipitate formed. This solid was removed by filtration, and the
filtrate concentrated under vacuum. The residue was then purified by preparative

15  reverse phase HPLC to provide the TFA salt of the title compound as a light yellow
solid, (35 mg, 96% yield). MS m/z 674 (MH"), Retention time: 3.013 min. IH NMR
(500 MHz, MeOD) 8 ppm 0.22 (m, 0.16 H) 1.09 - 2.29 (m, 18.84 H) 2.59 (m, 0.16 H)
2.70 (m, 0.84 H) 2.86 (m, 0.16 H) 2.97 - 3.03 (m, 5.88 H) 3.03 (s, 0.96 H) 3.11 - 3.81
(m, 7 H) 3.92 (s, 2.52 H) 3.93 (s, 0.48 H) 4.22 (d, J=14.95 Hz, 0.16 H) 4.39 (s, br,

20 0.84 H)4.60-4.85 (m, 1.16 H) 5.20 (d, J=14.64 Hz, 0.84 H) 7.01 - 7.09 (m, 1 H)
7.20 (d, J=2.75 Hz, 0.16 H) 7.22 (d, J=2.44 Hz, 0.84 H) 7.33 - 7.38 (m, 1 H) 7.59 (dd,
J=8.39, 1.37 Hz, 0.84 H) 7.63 (dd, J=8.55, 1.53 Hz, 0.16 H) 7.90 - 7.96 (m, 1 H) 8.02
(s, 0.84 H) 8.09 (s, 0.16 H).
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met hoxycycl oprop[ d] i ndol o 2, 1-a] [ 2] benzazepi n-1 a(2H)
yl Jcar bonyl J-, 15 phenyl nethyl ester, (+/-)-. To a

wa@eloatides2 of cycl oprop[d]indol o] 2, 1- a] PCT/US2007/068209
[ 2] benzazepi ne-1 a(2H)-carboxylic acid,
8- cycl ohexyl - 10844 PCT

[[[(di met hyl am no) sul f onyl ] am no] car bonyl ] -1, 12b-di hyd
ro-11-met hoxy- (40 ng, 0.0725 nmol) in DMSO (1.0 i),
TBTU (35 ng, 0.109 mmol) and DI PI%Q (0.076 L, 0.435
mol ) were added. The reac “HAPi Rt ure was stirred at
rt for 15 mn. The 20 m xture fromthe preparation of
benzyl 3, 8-di azabi cycl o[ 3, 2. 1] oct ane- 3- car boxyl ate

was then added and the reg actio was stirred at rt.
overnight. It resultant MiLH® was then concentrated
i n-vacuo and the resi due was~pukifi%ed by preparative
reverse phase HPLC to give the ppegduct as a |ight

yel low solid, (42 ng,Q 74% yi 5 mz 780( MH+),
Retention time: 3.0/ 200 MHz, MeQOD) 6
ppm 0.14 (m 25 0. Zolﬂ) )z Ao, 78 H 2.51
(m 0.22 H 2.58 - 3.23 (M9 7§ /54 - 4.07 (m
6.78 H 4.16 (d, J=14.65 Hz, O.
(mbr,1H) 4.96(m 0. 22H) 79 WO 20 '

PCT/ US2007/ 068209 10844 PCT 5. - 5,23 (m 2.78 H)
6.94 - 7.07 (m 1 H) 7.16 (d, J=2.44 Hz, 0.22 H) 7.21
(s, 0.78 H)7.26-7.45(m 6H)7.50-7.65(m 1H) 7. 82-8. 04(m
i 78 H) Qvd@r¢dd]iviopd 2 ha][2] Bsvasrgbise-1 @ aBorNniNg, @-cyolofexyl-N-

& o ikbanalibBvi 1,12 pobiuahdrg Homethauy-da/ e - oo
8 CWWBJQ@XQB-S &azapBycl8L3d. Hpeabs- ﬁ)}/@ﬂ@i[nﬁl] 2( t+}ecte 8solution of (+/-

yl C 0&)¥ é)[ﬁl nduofjh {L%ertz%%eg%)e% rboxX ,ﬁcy%ohe)%yjf—%}q 10

tet F6°°a so
3, 8{(d1n@ezleykharmyc)ls1dfd&y]3 1a@citPanaraBydrodn bootydxiyelaadjsd, 8 -

1D (RGP RSy B B gaf ByppoD in methanol (2 mb)

1, 12&btcd1iem®'dr(lmg,1} mahiﬂob}ytﬁdlzﬂlclp(@p{lgj]oimdmh@l) [v@rekdadd. The

cot B agDIhE: v rga A T Thod harin PRTR (akdh b mmol)

( ZOW%Ad%@d M)l the X041 Row MR ReN a AOCTE Emyhs daﬁ@gewhicﬁ hfc a
reaction mxture was 15 stirred under a hydr

at nﬁgeﬁlﬁgﬁlt@ f({f}_’{le%t 'Hljls B EFAli vgqgtremqtﬁ:g byifiltraipr apﬁ gﬁ: ﬁltrate was then
151 | b&fclrated in-vacuo. The resultant residue was then purified by Preparative HPLC

column to give the TFA salt of the title compound as a light yellow solid, (35 mg,
94% yield). MS m/z 688 (MH"), Retention time: 3.011 min. 1H NMR (500 MHz,
MeOD) & ppm 0.21 (m, 0.19 H) 1.11 - 2.24 (m, 21.81 H) 2.58 (m, 0.19 H) 2.72 (m,
0.81 H) 2.85 (m, 0.19 H) 2.93 - 3.03 (m, 5.67 H) 3.03 (s, 1.14 H) 3.14 - 3.73 (m, 6 H)

20 3.91(s,2.43H)3.93(s,0.57 H) 4.22 (d, J=14.95 Hz, 0.19 H) 4.39 (s, br, 0.81 H)
4.58 - 4.80 (m, br, 1 H) 4.84 (m, 0.19 H) 5.19 (d, J=15.26 Hz, 0.81 H) 6.99 - 7.09 (m,
1 H) 7.20 (d, J=2.44 Hz, 0.19 H) 7.23 (d, J=2.44 Hz, 0.81 H) 7.31 - 7.39 (m, 1 H)
7.58 (d, J=8.55 Hz, 0.81 H) 7.63 (d, J=8.55 Hz, 0.19 H) 7.93 (d, J=8.24 Hz, 1 H) 8.01
(s, 0.81 H) 8.11 (s, 0.19 H).
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through celite, and the filtrand washed w th net hanol
and ethyl acetate. The conbined filtrates were
w@omcassat ed to give the product as a yel | ow BOI/U82007/068209
(275 ng, 92%yield). M5S mz 646 (MH), Retention 844 PCT
time: 2.983 min. 1H NMR (500 MHz, MeOD) 6 ppm 0. 28
(m 0.2 H 1.12 - 2.29 (m 15.8 H 2.52 - 2.86 (m 1.2
H 2.99 20 (m 0.8 H) 3.02 (s, 48H) 3.03 (s, 1.2 H
309-349(m5|—|)368§3dél ﬁ?ZBHz 0.8 H 3.91
(s, 2.4 H 3.92 (s, 0.6 H) Z*BR°4326 (m 0.4 H 4.62 -
4.85 (m 1H) 5. 17
(d,J=13. 71Hz,0.8H)6.99-7. 11(m 1H) 7. 19(s, 0. 2H) 7. 23( s, 0.
8H) 7. 32-7. 40 (m1H)7.59 ,J=8&J24 Hz, 0.8 H) 7.63 (d,
J=8.24 Hz, 0.2 H) 7.8 7Ngg” milH 7.98 (s, 0.8 H)
8.09 (s, 0.2 H. 25 80 V\D2 07/ 1sE982
PCT/ US2007/ 068209 10844 PCT Exgkple 11 Nei NO- 00
n .S% NOHOW 5 %
QICI opr op[ d] i ndol of ;N
8- cycl ohexyl -N- [ (di néthyl Y:
a-[(3-ethyl -3, 8-diazabicyclo[ 3.\2. oct-8
yl)carbonyl J- 1,1 a, 2,12Db-tetrahydro-11- net hoxy-,
(+/-)-. To a sol ution of (+/-)
cycl oprop[d]indol of 2, 1-a] [ 2] benzazepi ne- 5- car boxam de,
8 cycl ohexyl -N- [ (di net hyl ami no) sul fonyl]-1,1

& 2 ant v i T [t eiind e boxtit il o

gmzay/B (bybzolp;&ﬂyamhyé)éz&gta)zabzc}g@? all ﬂ@hngccg@o@yszvng '

. ,. 4N , . nmo a .
(8. %’W%%O%ﬁ%ﬁﬁ e bk el ek ant i ke tedution
was of /) Eﬁq’op@@p d]‘ind@lb‘?l %H%enza%[ﬂe@ca‘fﬁﬁxﬁlﬁd‘él By cPohexyl-N-

precipitate forned. lid was

f i | i(ﬁ@@qﬂwﬁamla%ulf%l lfhal% %tt@ra@&ﬁeéﬁt%@% 1&r(§1§r

1§ 2C YidMbiclBR [ 3. £ SlostUey MBsh dh g 20 Wl 6.08d Qﬁ()lﬁﬁﬁ;@%@&l'yﬁm
15 reverlc;l}e a?g {Né@ gl?(}w dég he rl'IEFA)saIt of ( )

tit F@lmmw@%@ld@yw @Irﬂo yig, D8R3 rr%r@ll)l, 4nCls 82. g, (U@%mmol)

yi e Z674 . ( ) ti Bk j
kST A O B o .
2.29 h(, mfteﬂ_\ghignan—i)lsozu‘tg@so(limwa@ _re]g@vp{j by filtration. The filtrate was

concentrated in-vacuo, and the resultant residue purified by preparative reverse phase

15  HPLC to give the TFA salt of the title compound as light yellow solid,(10 mg, 40%
yield). MS m/z 700 (MH"), Retention time: 3.033 min. 1H NMR (500 MHz, MeOD)
dppm 0.21 (m, 0.18 H) 0.47 (s, br, 2 H) 0.69 - 0.85 (m, 2 H) 0.93 - 2.29 (m, 16.82 H)
2.58 (m, 0.18 H) 2.71 (m, 0.82 H) 2.86 (m, 0.18 H) 2.94 - 3.80 (m, 13.82 H) 3.91 (s,
2.46 H) 3.93 (s, 0.54 H) 4.23 (d, J=14.95 Hz, 0.18 H) 4.41 (s, br, 0.82 H) 4.61 - 4.79

20 (m, 1H)4.98 (m,0.18 H) 5.19 (d, J=14.35 Hz, 0.82 H) 7.01 - 7.09 (m, 1 H) 7.19 (d,
J=2.75 Hz, 0.18 H) 7.22 (d, J=2.44 Hz, 0.82 H) 7.32 - 7.39 (m, 1 H) 7.58 (d, J=8.24
Hz, 0.82 H) 7.63 (d, J=8.24 Hz, 0.18 H) 7.90 - 7.96 (m, 1 H) 8.02 (s, 0.82 H) 8.09 (s,
0.18 H).
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2.70 (m 0.84 H 2.86 (m 0. 16 H) 2.97 - 3.03 (m
5.88 H) 3.03 (s, 0.96 H 3.11 - 3.81 (m 7 H) 3.92

w@ 20072302 H) 3.93 (s, 0.48 H) 4.22 (d, J= 14. 9PCTHES2007/068209
0.16 H 4.39 (s, br, 20 0.84 H 4.60 - 4.85 (m 1.16 .
H 5.20 (d, J=14.64 Hz, 0.84 H) 7.01 - 7.09 (m 1
7.20 (d, J=2.75 Hz, 0.16 H) 7.22 (d, J=2.44 Hz, 0.84
H 7.33 - 7.38 (m 1 H 7.59 (dd, J=8.39, 1.37 H,
0.84 H 7.63 (dd, J=8.55, 1.53 Hz 0.16 H) 7.90 - 7.96
(m 1 H 802 (s, 0.84 H 89884 0 16 H. 25 81 WO
2007/ 136982 PCT/ US2007/ 068209 10844 PCT Exanple 12

Nei NO- 00 .S\. NOH

Cycloprop[d]lndolo[z ]- aJi bepzazepi ne- 5- car boxam de,
8- cycl ohexyl -N- [ (di net )sulfonyIJ 1,1 a,
2,12b-tetrahydro-11- nethoxy D (

net hyl et hyl )-3, 8- dlazablcyclo[3
yl Jcar bonyl J-, (+/ - ){) To a sol w
cycl oprop[ d]i ndol af 2,sl- a 7
8-cycl ohexyl -N- [ (d nbﬂhyla
a, 2,12b-tetrahydro-11 -netR .
di azabi cycl o[ 3. 2. 1] oct - 8- yI)car
mmol ) in nethanol (2 nL), acet (0.010 ny, 0.14

mmol ) and ZnCl12 (19 ng, 0.14 wer e added. The
reaction m xture was heated at 50C for 1 hr. Then
Na(CN)BH3 (8.8 ng, 0.14 nmol) was added, and the

Feact i onCywaspropalNhdildyed- @[2]5&2&}@4@6%@1@@;7116@ rzlaqgs acetyl-3,8-
which tinme a _precipjtate gﬁfT i S mat rla

r enBieiagon 1 (s T4 ar%ﬁ%”t%@c AT el lf"ﬁ@ﬁ)szgonyl]-

conqeatzrzab%irdhpquuﬁmo&be (FESUTBROY 13 @8] 000485 Waksol§ &RIN
purified Preparative HPLC columm to %Jve the TFA

sal PIgEA £(hé27tqﬂe |Gl 56 appolunareaddad tp p gpltignedtiagsticssidi (¢ me,

( 35010965 m%%/ nyb@)[srb %1 d\ﬁmzazd 68 8hitdvidtlas sFeLEN BP 14 (/)
011 mn

lﬂ/b o@ydplprﬁn[dhn@w 8. liaéﬂéAijnz_Lazeanﬁt cirhpxaprdeg §- cvslolzfxslsN( m
0. 1g(d'(_‘net1%rlawz%nd)gglfon9% 181% A %et&%y&rﬁh 1Qnetﬂo‘3<y"i)a _/(3 2893 -
|—|) gezdigglo(3s2. 1]@0t483y1|)gart3)n9]$— (@@, mgQO 3371 1H)no}:]) v@g thed ; added and the
- sieargort B Gt o varfien Sufp . ud ggrepigue ves
O 8 puiijed®y PPeparafiv@BPLAcolumn to provide the title compound as a light yellow
15 solid, (7 mg, 33% yield). MS m/z 688 (MH"), Retention time: 3.278 min. 1H NMR
(500 MHz, MeOD) & ppm 0.18 (m, 0.2 H) 1.07 - 2.27 (m, 18.8 H) 2.55 (m, 0.2 H)
2.72 (m, 0.8 H) 2.86 (m, 0.2 H) 2.95 - 3.08 (m, 6.8 H) 3.15 - 3.78 (m, 5 H) 3.91 (s,
2.4H)3.93 (s,0.6 H) 4.05 - 4.29 (m, 1 H) 4.40 - 4.59 (m, 1 H) 4.93 (m, 0.2 H) 5.16
(m, 0.8 H) 6.99 - 7.10 (m, 1 H) 7.19 (m, 0.2 H) 7.23 (d, J=2.14 Hz, 0.8 H) 7.30 - 7.41
20 (m, 1 H)7.59 (d, J=8.85 Hz, 0.8 H) 7.64 (d, J=8.24 Hz, 0.2 H) 7.86 - 8.06 (m, 1.8 H)
8.13 (s, 0.2 H).

cof (+/-)

(30 my, 0.0465
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1 H 7.20 (d, J=2.44 Hz, 0.19 H) 7.23 (d, J=2.44 Hz,
0.81H 7.3 - 7.39(m 1 H 7.58 (d, J=8.55 Hz, 0.81
woHR007/1638 d, J=8.55 Hz, 0.19 H) 7.93 (d, J=8. 2HCHES2027/068209
8.01 (s, 0.81 H 8.11 (s, 0.19 H). 25 82 WO 44 PCT
2007/ 136982 PCT/ US2007/ 068209 10844 PCT Exanpl e P84
~i NO 0O0On .S% NOHOWS5
Cycloprop[d]indolo[2,1-a][2]benzazepine-5-carboxanide,
8-cycl ohexyl -l a- [[3-(cycl gpropyl pet hyl) -3,
8-diazabicycl0[3.2.I]oct-8%§W3@§#g§nle-N-
[ (di met hyl am no) sul fonyl J-1,1a, 2, 12b-tetrahydro- 11- net
hoxy-, (+/-)-. To a soI tion of (+/-)
cycloprop[d]lndolo[z 2]benzazep|ne 5- car boxam de,
8- cycl ohexyl -N- [ (di )sulfonyl]-1,1
a,2,12b-tetrahydro-11-neth Z a-Qf, 8 10
diazabicyclo[3.2.1]oct-8-y|)car% #yl]- (20 ng, 0.031

mrol ) in nethanol (2 pl) panecar boxal dehyde
(0.007 mg, 0.093 mmoli),

.7\ nmg, 0.093 nmol)
and Na(CN) BH3 (5. 8>wtun0. 8 A wene added. The

T P¥? which an
\i | traiion. The
filtrate was concentrated in-vage and the resul tant
residue purified by preparative verse phase 15 HPLC
to give the TFA salt of the title conmpound as |ight
yel l ow solid, (10 ng, 40% vyield). NB niz 700 (M),

SORETE SRR X C T A
( m7 [ (zz(nﬁ)hy%naaogsub%ngﬂé gmz r{}?ﬁg@ﬂz{zﬁrﬁb H;ﬁegtﬁoxgzﬂg—[gid(ﬂz%]ﬂd)nyl)—
%ﬁ—c&?}mgf )go?o[ (3?) 1 jocé-Sz‘yé](c%bO@lbs? +/'§' Ie'agla}crlqua{ﬂe rg'g:(ti(oa tube,
roﬂd]‘iﬁddﬁ) 24 a‘]{l Hefizaz§ine-§cdtBoxamidb, §-1:yclolﬂex?ﬂ\1
KD 5 Hz, 0.82 H) .01

J 1?/35 3
GonchinppaiBing -1 la@zlz%ewydre 1 b3 o) o
g é gﬂéa clog}r ﬁgowg gl)c%aoo 1] 3@0 (ﬂg éb@ﬂmﬁi%()dpd%@% 6)??0 6 !ﬂ% 2
Hj 81_05%6 I(ls3- b@édgglep.l)lplgospignq)gropar@ (4.8 mg) 4 mol%), sodium t-butoxide
(8.9 mg, 0.093 mmol) and 2-bromopyridine (0.006 mL, 0.062 mmol) were added
under nitrogen. The reaction tube was then sealed and dioxane (1 mL) was added,
and the reaction mixture was then heated at 70°C in an oil bath overnight. The
15  reaction was then filtered and concentrated, and the residue was purified by
Preparative HPLC column to give the TFA salt of the title compound as an off-white
solid, (2.2 mg, 7.5% yield). MS m/z 723 (MH"), Retention time: 3.048 min. 1H NMR
(500 MHz, MeOD) & ppm 0.25 (m, 0.2 H) 1.11 - 2.23 (m, 15.8 H) 2.60 (m, 0.2 H)
2.76 (m, 0.8 H) 2.79 - 3.10 (m, 7 H) 3.13 - 4.00 (m, 8 H) 4.27 (d, J=15.26 Hz, 0.2 H)
20 446 (s,br, 0.8 H) 4.63 - 4.81 (m, 1 H) 4.99 (m, 0.2 H) 5.26 (d, J=15.26 Hz, 0.8 H)
7.02-7.16 (m,2H)7.20-7.27 (m, 1 H) 7.32 - 7.68 (m, 3 H) 7.77 (d, J=7.93 Hz, 0.2
H) 7.85 - 8.18 (m, 3.8 H).
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25 83 WD 2007/ 136982 PCT/ US2007/ 068209 10844 PCT

Exanple 14 O Nei NO O0OOn .S N ~OHI / / OW 5
w@y@aproep[ d] i ndol of 2, 1- a] [ 2] benzazepi ne- 5- car PORERI00B)68209

| a-[ (3-acetyl -3, 8- diazabicyclo[3.2.1]oct-8

yI)carbonyIJ-8-cycIohexyl-N—[(dinethylamno)sulfod)g’?]“4PCT

1,1 a, 2,12b-tetrahydro-11-nethoxy-, (+/-)-. TBTU (15

ng, 0.0465 mml) and DI PEA (0.027 nmL, 0.155 mmol)

wer e added to a sol ution of acefl acid (3 ng, 0.0465

mml) in DVSO (1.0 ni), an@"?rﬁ% xture was stirred at

rt for 15 mn. (+/-) 10

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

8- cycl ohexyl -N- [ (di net kyNapfi po) sul fonyl]-1,1

a, 2,12b-tetrahydro-11-neth N1 35 (3, 8-

di azabi cycl o[ 3. 2. 1] oct-8-yl)cafbonyl]- (20 ng, 0.031

nmol ) was t hen added 3 redgeti on was stirred at
rt overnight. It Othen conlent‘ated and the

resi due was puriNieN’b epa @ HPLC colum to
provi de the t|tle|coHpoun : ye W15 solid,

(7 nmg, 33%yield). M5 nlz 688\( , ReteRrtion tinme:
3.278 min. 1H NWR (500 MHz, D) 6 ppm 0.18 (m 0.2
1.07 - 2.27 (m 18.8 H) 2. m 0.2 H 2.72 (m
0.8 FD 2. 86 (n1 0. 2 H) 2 95 - 3 08 (m 6.8 FD 3.15 -
3.7 (m 5 3.91 (s, 3.93 (s, 0.6 4.05 -

16 0 C%ff”%'%spédf‘ 8(’050!?6&2{%%"7”@'% i 63%0?%5% (3 St
HZ [ (@zni’dfby'fanﬁ@@)?ub@&yll—(] 13 I2blyetrda9dra; [8=83-Bbthptz3,80. 8 H)
1 .ol 20,05, Bl Bl A S
PCTCy820071dN68:24)9, 1 -a1Q8kA4zaR6pine-1a(2H)-carboxylic acid, 8-cyclohexyl-5-
[[[(dimethylamino)sulfonyl]amino]carbonyl]-1,12b-dihydro-11-(phenylmethoxy)-,
10 (496mg, 0.79mMol) was dissolved in 7ml of DMF and TBTU (392mg, 1.22mMol)
added and the reaction was stirred under nitrogen for lhour at room temperature after
which DMAP (525mg, 4.29mMol) was added followed by 3-methyl-3,8-diaza-
bicyclo[3.2.1]octane dihydrochloride (196mg, 0.98mMol). The reaction was stirred
at room temperature under a nitrogen atmosphere for 17 hours and then poured in to
15  100ml of water. The aqueous mixture was extracted with ethyl acetate. The organic
extract was washed twice with water, then brine and dried over magnesium sulfate.
Removal of volatiles in vacuuo gave 615mg of crude product which was adsorbed
onto 1.5¢g of silica gel and chromatographed on 18g of silica gel eluting with 3%
methanol in dichloromethane. The pure product fractions combined and volatiles
20  removed in vacuuo to yield 216mg (37%) of a nearly colorless amorphous solid. 1H
NMR (500 MHz, CHLOROFORM-D) 6 ppm 0.27 (t, J=5.80 Hz, 0.4 H) 1.14 - 1.30
(m,2.9H) 1.30 - 1.48 (m, 3.7 H) 1.57 (d, J=15.26 Hz, 2.3 H) 1.63 - 1.87 (m, 11.2 H)
1.85-2.20 (m, 8.4 H) 2.30 (s, 1.3 H) 2.39 (5, 0.9 H) 2.69 (s, 1.2 H) 2.79 (s, 1.2 H)
2.85-3.01 (m, 1.9H) 3.01 - 3.11 (m, 6.0 H) 3.25 - 3.51 (m, 1.8 H) 3.59 (d, J=15.26
25 Hz, 1.2H)4.14(d, J=14.95 Hz, 0.4 H) 4.40 (s, 0.9 H) 4.75 (d, J=13.73 Hz, 0.4 H)
5.07-521(m, 2.8 H)6.92 -7.11 (m, 1.5 H) 7.21 (d, J=2.75 Hz, 1.0 H) 7.27 - 7.49
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Exanple 15 QNN O 0 0 11 't- NOHI Ow 5

Cycl oprop[d]indol o 2,]-aJ[ 2] benzazepi ne- 5- car boxam de,
wW@2wyabeBexyl - N- [ (di met hyl am no) sul f onyl ] - 1, 1PET/US2007/068209

2, 12b-tetrahydro-11-net hoxy-1 a-[[3-(2 pyri dinyl )'103 4 PCT

8- di azabicyclo[3.2. I]oct-8 ylJcarbonylJ-, (+/-)-. H

a mcrowave reaction tube, (+/-)

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

8- cycl =N [(dj eth ' sul fan -1,

o, 20500 ol Py dr o) AL HoRy! Bt esR R i ro ) 791 - 503
di azali.cuskep &, 8.2H)acd7@-v3 igar bonyl ] - (20 ng, 0.031
nmol ), Pd2(dba)3 (0.6 ng, 2 nmol %,

1, 3- bi s(di phenyl phosphi no) propane (0.5 ng, 4 nol %,

sodi um t - but oxi de (8.9 ngEgxmHR3I7mMol ) and
2-bronmopyridine (0.006 n., 0.062 mvl) were added

finder nitrogen. The reaction tube was then seal ed and
di oxane (1 nmL) was added, gpd yhe reaction mxture
was then heated at 70C in anywilH{ bath overnight. The
15 reaction was then filtered a @ncent rat ed, and
the residue was purified by Prepa
to give the TFA sal tg 0
off-white solid, {2.¢&
(M), Retention ti ﬁ‘e: ':}3
MeOD) 6 ppm0.25 (m 0.2 H)
2.60 (m 0.2 H 2.76 (m 0.8
3.13 - 4.00 (m 8 H 4.27 (d,
4.46(s,br,0.8H)4.63-4.81(m 1H 4
J=15.26 Hz, 0.8 H)

7.02-7.16(m 2H)7.20-7.27(m 1H) 7. 32-7.68(m 3H) 7. 77(d, J=
7. 93 Hz, CRicpropgMi]indo®52,8-dR] bdvzazdpiBe-Fcaridbartide, \8yclohexyl-N-

200 Flpediiyinoutior ity 3, 1a 3B a1 Ay dhoxy-Ta P Em et 3, &Y

10 diazabicyclof3.2.1]oct-8-yl)carbonyl]-, (+/-)-. (+/-) Cycloprop[d]indolo[2,1-
a][2]benzazepine-5-carboxamide, 8-cyclohexyl-N-[(dimethylamino)sulfonyl]-
1,1a,2,12b-tetrahydro-1a-[(3-methyl-3,8-diazabicyclo[3.2.1]oct-8-yl)carbonyl]-11-

MS nmlz 723
(500 MHz,
R 27 15.8 H)
79 - 3.10 (m 7 H)
26 Hz, 0.2 H) 20
mO0.2 H 5.26 (d,

(phenylmethoxy)- (189mg, 0.26mMol) was dissolved in a mixture of 5ml methanol
and 2ml of inhibitor free THF using heat. Upon cooling some material precipitated
15  out. Aqueous IN hydrochloric acid (0.3ml, 0.3mMol) was added to aid dissolution.
The reaction was placed under a nitrogen atmosphere prior to the addition of 20%
palladium hydroxide on carbon (46mg). The reaction was run under hydrogen at
atmospheric pressure (balloon) and room temperature for 6.75 hours. The reaction
was filtered through a plug of ceilite. The volatiles of the filtrate were removed in
20 vacuuo to yield 161mg (92%) product as a pale yellow solid. 1H NMR (500 MHz,
DMSO0-D6) 6 ppm 0.01 (t, /=5.34 Hz, 0.3 H) 0.39 (s, 0.3 H) 1.08 - 1.60 (m, 6.6 H)
1.62 - 1.83 (m, 2.9 H) 1.82 - 2.20 (m, 6.3H) 2.58 - 2.84 (m, 4.9 H) 2.84 - 2.96 (m, 6.9
H) 3.07 - 3.19 (m, 1.0 H) 3.20 - 3.29 (m, 1.6 H) 3.34 (s, 10.0H, H20) 3.42 (s, 0.9 H)
3.58 (d, /~=14.65 Hz, 0.8 H) 4.13 (d, /=14.95 Hz, 0.4 H) 4.31 - 4.62 (m, 0.8 H) 4.91
25  (d,/~1495Hz, 0.3 H)4.98-5.21 (m, 0.7 H) 6.85 (t, J=8.55 Hz, 1.1 H) 6.99 (s, 1.0
H) 7.09 - 7.25 (m,1.0 H) 7.62 (d, /=20.14 Hz, 1.0 H) 7.72 - 7.91 (m, 1.0 H) 7.92 -
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O O .S, NN H 5

Cycl oprop[d]indol o 2,]-aJ[ 2] benzazepi ne- 5- car boxam de,
w@2@yabeBexyl - N [ (di met hyl am no) sul fonyl J-1, 1 BCT/US2007/068209
2,12b-tetrahydro-1 a-[(3-nethyl-3, 8-

di azabi cycl o[ 3. 2. 1] oct-8

yl ) carbonyl J- 11- (phenyl met hoxy)-, (+/-)-. (+l-)
Cycl oprop[d]indol of 2, 1-a] [ 2] benzazepi ne-| a( 2H) - car boxy
lic id, . 8- h - B-

1T @ SRy SO o a  Hrobh 163 o e
ro- 8d-t0phenyl met hoxy) -, 10 (496ng, 0.79m\bl) was

di ssolved in 7nl of DMF and TBTU (392ng, 1.22nl)
added and the reaction was stirred under nitrogen for

| hour at room tenperature akh@ple 1whi ch DVAP (525nT,
4.29mvbl ) was added foll owed by 3-nethyl -3, 8-di aza-

bi cycl o[ 3. 2. 1] oct ane di hydrochi ori de (196ny,

0.98mwbl ). The reaction was stg}red at room

10844 PCT

tenperature under a nitroge sphere for 17 hours
and then poured in to 15 100nl ~af _uwater. The aqueous
m xture was extracted with ethyl acetate. The organic
extract was washed pwigeOw th t hen brine and

at s of volatiles in
vacuuo gave 615ny dﬂ cﬂude ch was adsor bed
onto 1.5g of silica gel onHt:e apP¥el on 18g of
silica gel eluting with 3% net in
di chl oronet hane. The pure prody racti ons conbi ned
and volatiles 20 renpbved in vacwud to yield 216ng
(37% of a nearly colorless anorphous solid. 1H NWR
(500 MHz, CHLOROCFORMD) 6 ppm 0.27 (t, J=5.80 Hz, 0.4
H 1. 14 €ylopdbp/dindolc)2 3K [ badPazepite-4&akbivkandidd, SH)yclbh&TI-

(d, /J=15.26 , 2. 1. - 1.87 ( 1 1.85 -
2. 267 (”r]ﬁ] ey drg-.@a”(@%? mﬁéﬂgwwweé@lwa?@%-”%gi &
12 soiﬁbgaa)idf):zoﬁ T 9 ocB88-yDeatbdiyi]-, &) 8 &lﬁéon(dﬂc}écloslgoﬂ(f%]indolo[z,l—
m 1. . )
J =18] %éeﬁzszqnwe lf&@mrbamﬂﬁ '(]i ¢ sﬂqlbe@vsl- Hz, 0.4 H) 4.40
[gn%tﬂﬂlanﬁn%@lﬁog 1] dmﬁ@c%ﬁoﬁﬂgrl p2b4d1ﬁ9dro 1 Ql%t}roxg (258 mg,
ooﬂ? mzneé)z 3ymgihyl- %%dvl@ bl i@&%@m@ﬂw@@z@ew@@@mo 29
108 ,110.
T T L S e
18. 88l. §=l) @agst}ﬂ)ed@or@?hr(ag,ﬂ o @dﬂ{)u_riﬁ@bm@eg HPL.C to afford the title
compound as a pale yellow solid (150 mg, 80.1 %). ESI-MS m/e 646 (MH"), 1H
NMR (500 MHz, MeOD) & ppm 0.93 -2.08 (m, 16 H) 2.49 -2.53 (m, 1 H) 2.55 (s, 3
H) 2.60 - 2.93 (m, 4 H) 3.15 (s, 3 H) 3.24 (m, 2 H) 3.73 (s, 3 H) 3.88 - 4.18 (m, 1 H)
4.41-4.56(m, 1 H)4.86-5.03 (m, 1 H) 6.86 (d, J=8.24 Hz, 1 H) 6.97 - 7.06 (m, 1
20 H)7.09-7.20(m, 1H)7.37-7.49 (m, 1 H) 7.73 (d, J=8.24 Hz, 1 H) 7.77 - 7.94 (m,

1 H).
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5NO H?:c OH

Cycl oprop[d]indol o 2,]-aJ[ 2] benzazepi ne- 5- car boxam de,
wW@2eyabeBexyl - N- [ (di met hyl am no) sul f onyl J- 1, 1PET/US2007/068209

2,12b-tetrahydro-11- hydroxy-1 a-[(3-nethyl-3, 8 10 844 PCT

di azabi cycl o] 3. 2. 1] oct-8 yl )carbonyl J-, (+/-)-. (+/%%

Cycl oprop[d]i ndol of 2, 1-

a] [ 2] benzazepi ne- 5- car boxam de,

8- cycl ohexyl - N—[(dinethylagg %vqbfonyl] 1,1

a, 2,12b-tetrahydro-1 a-[ (3-

8- dlazablcyclo[S 2.1 ] oct-8-yl)carbonyl]-11-

(phenyl net hoxy) - (189ng, 0.26nmWl) was dissolved in a

m xture of 5m nethanol and- f inhibitor free THE

usi ng heat. Upon cooling sone i al, precipitated 15

out. Agueous I N hydrochloric acid (0¢3nil, 0.3mVbl) was

added to aid dissolution. grhe reactkgn was placed

under a nitrogen _atno d o the addition of

20% pal |l adi um oxXiNde N gart #T0) . The

reacti on was ru def hﬁﬂ

pressure (balloon) and roon1tenper

hours. The reaction was filtered/hnough a plug of

ceilite. The volatiles of the filt e were renoved in

20 vacuuo to yield 161ng (92% product as a pale

ye||OMISO|Id 1H NVMR (500 MHz, DWBC>EB 6 ppm 0. 01

{57 o - s R S ek

2 58 Iel 22 2B 4etfakydrd- 19-ndyh&y-34-[3-het9B- x&dza&b%yclo[ 3.2.1]oct-8-
0-3..2 H2
S Mg g e AR POt R (5 Ty b RS
J 1(1(b&fzylalﬂunc@su¢ﬂfohj)l) fla-33-methy6 2, 8(di?uza91c&l(bﬂ)3 241]183-83D)cftlonyl)-11-
J=14. 95 Hz, 0. 4,98 - 5 21 . 0.7 85 (t,.
J=s?lf§%§ﬂrz%y>f:1f%®bé?@3¥if§?¥¢hl)@?%m@@.l@@h'):a]&J%Z%ﬁ?m%?o
16‘|) CarBékafride \Jas%)@ep/luieg Iﬂgsé sélihlél@r ﬂ'aﬁhlgn tBZI/la(t) ge?s;g%ed(fgﬁotg% Zﬁléﬁce:l_rkls of
é) ?W“J@he@yé}f q?(fgmo)i‘%“#i? 31’@“?81 3.§=56. 15 Hz,
0 8 diaablclc BB A (j]octJS:}lQea@&)nﬁ;ﬂll (Qetﬁyl’ﬁ&y) Bemde 18 5 N

tetrahydrocycloprop[d]indolo[2,1-a][2]benzazepine-5-carboxamide starting from (+/-

.ture for 6. 75

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

(methoxy)-, methyl ester. ESI-MS m/e 722 (MH+), IH NMR (500 MHz, MeOD) &

ppm 1.14 -2.20 (m, 16 H) 2.56 - 3.08 (m, 7 H) 3.39 - 3.72 (m, 3 H) 3.89-3.96 (m, 3

H)4.21-4.37 (m, 3 H)4.60 -4.74 (m, 1 H) 5.11 - 5.22 (m, 1 H) 7.06 (dd, J=8.55,

244 Hz, 1 H) 7.17 - 7.24 (m, 2 H) 7.28 (t, J=7.63 Hz, 2 H) 7.33 - 7.43 (m, 3 H) 7.45 -
20  7.56 (m, 1 H) 7.86 - 8.00 (m, 2 H).
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~~G NO OO O.S NHH~/ [/ Ow

Cycl oprop[d]indol o 2,]-aJ[ 2] benzazepi ne- 5- car boxam de,
wW@2@yabeBexyl - 1,1 a, PCT/US2007/068209
2,12b-tetrahydro-11- met hoxy- N-[ (et hyl am no) sul fO%ISJIJPCT
1 a-[(3-nmethyl-3, 8 10 di azabicyclo[3.2.1]oct-8
yl)carbonyl J-, (-)-. A solution of
cycloprop[d]indolo[2, 1- a] [2]benzazepine-1

a(2H) - carboxylic acid, 8-cycl ohle | - 5-

[[[ (et hyl ani no) sul f onyl ] artH8} éérbonyl]

-1, 12b-di hydro-I1| -nmethoxy- (158 ng, 0.29 mol),

3-met hyl - 3, 8-di aza- bi cycl 0[ 3. 2. 1 ] octane

di hydrochl oride (59 ng, 0.29<_ ), diisopropyl ethyl
amne (0.15 nL), and TBTU ( NTO. 00.35 mml) in DVF
15 (1.5 nm) was stirred for 1 hr 22 C and purified
by prep HPLC to afford the title ¢onpound as a pale
yellow solid (150 ns80]|1 % . E 5 me 646 (MH),
1H NWR (500 MHz, Hyl! IN“6 M 08(m 16 H)
2.49 - 2.53 (m 1 2"'55 500me2. 93 (m 4
H)3.15(s,3H)324(m2H) , 3 H 3.88 -
4,18 (m1H 4.41 - 4.56 (m 1 . 5,03 (m 1 H
6.86 (d, J=8.24 Hz, 1 H 6.97 - 06 (m 1 20

H) 7. 09-7.20(m 1H) 7. 37 7 49(m 1H) 7. 73(d, J=8. 24

Hz, 1H) 7. 77-7.94(m 25 88 WD 2007/ 136982

CT/ USZO 76/{-@2?1%9]9 na&%ﬁg A} F%enzaEzXﬁﬁnP5 cai;lboxamzde 1\8— N O

C,yc I(ampnmp{fdﬂyi)rwmcwaqy] ) aid P 2P bewvziaplpilherddros el bpsdanttthd-3, 8-

8- zaza rz]c%/)c('l%[S 2.1]oct-8-yl)carbonyl]-, (+/-)-. 10 % Palladium on carbon (40 mg,

0.038 mmol) was added to a solution of (+/-) 8-cyclohexyl-N-

((benzylamino)sulfonyl)-1a-((3-methyl-3,8-diazabicyclo[3.2.1]oct-8-yl)carbonyl)-11-

10  (methyloxy)-1,1a,2,12b-tetrahydrocyclopropa[d]indolo[2,1-a][2 ]benzazepine-5-
carboxamide(+/-) (20 mg, 0.028 mmol) in EtOH (10 mL) and the reaction mixture
was sequentially subjected to a vacuum and then flushed with nitrogen three times
before being placed under a hydrogen atomosphere (1 atm). The reaction mixture
was stirred at rt for two days before being filtered through a pad of celite and

15  concentrated. The residue was purified by preparative HPLC (Acetonitrile/H,O with
a TFA buffer) to yield the title compound as a white film. ESI-MS m/e 632 (MH"),
IH NMR (500 MHz, MeOD) & ppm 1.13 - 2.23 (m, 16 H) 2.48 - 3.11 (m, 9 H) 3.54 -
3.75(m, 1 H)3.86-3.97 (m,3 H)4.15-4.37 (m, 1 H)4.62 (s, 1 H) 5.19 (s, 1 H)
7.05(s, 1 H)7.16 - 7.24 (m, 1 H) 7.31 - 7.39 (m, 1 H) 7.55 - 7.67 (m, 1 H) 7.88 - 7.97

20 (m,1H)7.99-8.12 (m, 1 H).

Examples 20-31 were analyzed by the following LC/MS method: 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% TFA; Gradient
25  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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1,1 a, 2,12b-tetrahydro-11-nethoxy-1 a-[(3-nethyl-3,
8-di azabi cycl o[ 3. 2. 1] oct - 8-

w@ kgocasdssnyl J- N-[ [ (phenyl met hyl ) am no] sul f onyl BET/US2007/068209
(+/-)-. (+/-) 8-cyclohexyl-N ((benzylanino)sulfoq%%LiPCT
1 a-((3-nmethyl-3,8-diazabicyclo [3.2.1 ]
oct-8-yl)carbonyl)-11 (nethyloxy)-1,1
a, 2, 12b-tetrahydrocycl opropal[d]indolo [2,1-a]

[ 2] benzazepi ne-5 10 carboxam d S prepared in a

sinmilar fashion to that de%g%?g@g?for the synthesis of
(-)
-cyclohexyI-N-((nethyIanino)sulfgny%%-la-((3-nethy|-

dlazablcyclo[s 2. 1]oct 8- %J)carbon
, la, 2, 12b-
tetrahydrocyclopr ’ﬁno.
rboxam de starting frlof+/ -
Cycl oprop[d]indolo[Z,1-a][2]Db
lic acid, 8-cyclohexyl-5 15
[[[ (benzyl am no) sul f onyl ] am no]
-1, 12b-di hydro-1 1- (et hoxy) - 12- (gt hoxy) -, met hyl
ester. ESI-M5 mle 722 (M+), 1H NWMR (500 NFB NEOD 6
m1l. 14
p7 2 (m (+é%83¢)g&h%xyéé((wg9hoiﬁos lfozzil%gr %@ ( l{,fl 261 Zé]ietmhydro—
4. 60/ —meﬁwiﬁcﬂc!ﬂvﬂdﬁ)[ @irklbiop2, 221}?[1’}7 HelﬁQaZegQ@& Mcalfﬁ&cyﬁéaczd 2THA
Hz, 1H) 7. 17- 7. 24(m 2728t Hz H?
7. 4Br0émt was pblrlﬁiedépg prepZE(I)P 1§qﬁtecias|_eb beygege id. L@/M@ ]Exi;hentlon
2 mlmezﬁgésanmnma«mﬁ%ﬁ NRGU 482007 5820 9ne AR was
PCT Exa N~18 O HzN. .
CycP@ﬁﬂ@éFﬁ?$%ébm6¥20TmﬁwEZW@@ﬁﬁazep|ne 5- car boxami de,
1 (am nosul f onyl ) - 8- cycl ohexyl - 1 a,
2,12b-tetrahydro-11- met hoxy-1 a- [(3 net hyl - 3, 8-
di azabi cycl o[ 3. 2. 1] oct - 8 ylExgmpledayl J-, (+/-)-. 10 %
Pal | adi um on carbon (40 ng, 0.038 nmol) was added to
a solution of (+/-) 8-cycl ohexyl -
((benzyl am no)sul fonyl)-1 a-((3 ©
-nmet hyl - 3, 8-di azabicyclo [3.2.1 ]
oct-8-yl)carbonyl)-11 1® ©
(met hyl oxy) -1, 1a, 2 R7% ’
, 1-a] [ 2] benzazepi ne-5 @&rb0<
mmol ) in EtOH (WW
sequentially subjected to a vacuups
Wth nitrogen three tinmes .

- 11- (et hyl oxy) -1

20,my, 0.028
XxPure was
d then fl ushed

15 (+/-)-8-Cyclohexyl-5-(4-methylpiperazin-1-ylsulfonylicarbamoyl)-1,1a,2, 1 2b-
tetrahydro-11-methoxy-cycloprop[d]indolo[2, I-a] [2]benzazepine-1a-carboxylic
acid. The product was purified by prep HPLC and isolated in mono TFA salt form as
a beige solid. LC/MS: Retention time: 1.687 min; m/e 607 (MH"). "H NMR (400
MHz, CDCls): The compound was observed to exist as inter-converting rotamers.
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bef ore being placed under a hydrogen atonobsphere (1

atm. The reaction mxture was stirred at rt for two
wolayws/1be8nre being filtered through a pad of ceCT/US20aT1068209

15 concentrated. The residue was purified by

preparative HPLC (Acetonitrile/H20 with a TFA buff%8#PCT

to yield the title conpound as a white film ESI-M

me 632 (M+H), 1H NWR (500 MHz, MeOD) 6 ppm 1.13 -

2.23 (m 16 H 2.48 - 3.11 3.54 - 3 75 (m 1

3.86 - 3.97 (m 3 H 4f%rﬁ1plﬁ2§|)7(m 1 H 4.62 (s,

1 H 519 (s, 1 H 7.05(s,1H)7.16-7. 24(n11FD7.31-7.39

(m1H)7.55-7.67 (m1H)7.88-7.97 20 (m 1 H 7.99 -

8.12 (m 1 H). Exanples 20-31 were anaklyzed by the

followi ng LG/ MS nethod: Anal ysis CDqEZELonS: Col um:

PHENOVENNEX- LUNA 3.0 x 50mm S10; &bbi hase: (A)

10: 90 net hanol -water; (B) 90: 10 nefjhanol - mater

Buffer: 0.1% TFA; Gradlcent025 Rang <l0-100% B

Gradient Time: 2 min Mo ; mn; Analysis

Time: 3 min; Deteft Q)NDet : at 220 nm

Det ector 2: MS (EShey. 90 Vi 3

PCT/ US2007/ 068209 10844 PCT Ex e 21 0 OH 0 N1

NI1 N\ NQ OHI / / 0O O0i 5

(+/-)-8-Cycl ohexyl -5- (nor phol i no

a, 2, 12b-t et r ahydr o-

11- met hoxy- cycl oprop[ d] i ndol o[ 2, 1-a] [ 2] benzazepi ne-| a-

&ar boxyl (- deCxdlordnéN-prrodpldl/inadfopur-i.f 4.ed 2bietpheo-11-

LSRR LOPLILES 280 05 o0l € 1 Rotenton

ﬁony'l)hﬁl@mmj alintblofd s -a] fY serneping-0-cexiosdmids. The product was
I nt Slrmtc e%%\ylr%rrépi AL E g&dairs'roelgtgd as]’tge Fﬁ(g gBl[ iC%%SQRQe_r'ltiog tithe: 1.770
min; m/e 702 (MH"). The compound was observed to exist as inter-converting
10  rotamers by 1H NMR (500 MHz, CHLOROFORM-D): 6 ppm 1.14 - 1.59 (m, 7 H),
1.69 - 1.88 (m, 3 H), 1.87 - 2.15 (m, 6 H,), 2.49 - 2.66 (m, 1 H), 2.80 - 3.02 (m, 3 H),
3.05-3.32 (m, 1 H), 3.41 - 3.55 (m, 5 H), 3.58 - 3.68 (m, /=15.56 Hz, 1 H), 3.70 -
3.81 (m, 4 H), 3.83-3.93 (m, 3 H),3.94-4.14 (m, 1 H), 4.43-4.71 (m, 3 H), 475
-4.87 (m, 1 H), 5.18 (s, 1 H), 6.90-7.02 (m, 1 H), 7.07 - 7.15 (m, J/=2.75 Hz, 1 H),
15 7.27-7.36(m,J=9.16,9.16 Hz, 1 H), 7.37 - 7.60 (m, 1 H), 7.83 - 7.95 (m, J=8.39,
8.39 Hz, 1 H), 8.03 (s, 1 H), 9.47 (s, 1 H).

onyl car banoyl ) -1, |
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N®HI \ N Oi r / 015
(+/-)-8-Cyclohexyl-5-(4-nethy|piperazin-l

wQ b@alidesy| car banoyl )-1, la, 2,12b- PCT/US2007/068209
t et rahydro- 11- met hoxy- cycl oprop[ dJi ndol of 2, 1- a][Z]Qﬁ %PCT
azepi ne-1 a-carboxylic acid. The product was puri é
by prep HPLC and isolated in nono TFA salt form as
bei ge solid. LC ME: Retentlon time: 1.687 mn; nie 607
(M#). 1H NWR (400 MHz, %1 he conpound was
observed to exist as inter ¢BAVEFi ng rotaners. 20 91
WO 2007/ 136982 PCT/ US2007/ 068209 10844 PCT Exanple
23 N ONOOI11 N1 N\ N5 P
(+/-)-8-Cycl ohexyl - N-4- (nor phol i nosul yl)-1,1 a,
2, 12b-tetrahydro-11- nethoxy-1 a-(3-q§§5yl-3,
8-di azabi cycl 0[ 3. 2. ]Joctane-8- ¢
car bonyl ) cycl oprop[d] i ndol of 2, 1-a] |
boxam de. The product waso purified

N

b

benzazepi ne- 5-car
y prep HPLC and

i sol ated as the TFA_sakt . cqReténtion time: 1.770
mn; me 702 (MH) Thé o i w Aserved to exist
as inter-convertin 0 rotam Ny IV (500 MHz,
CHLOROFORMID): 6 ppm 1. 14 - 159 . 1.69 -
1.88 (m 3 H), 1.87 - 2.15 (m , 2.49-2.66

(m1lH),2.80-3.02(m3H), 3.05 - 882 (m1H),3.41-3.55
(m 5 H, 3.58 - 3.68 (mJ=15.56Hz, 1H), 3. 70- 3.81 (m
4 H, 3.83- 3.93(m 3H, 3.94- 414 (m 1 H), 4.43
$ 4.71 ((hn/ ~)3-El)cjohdxyTD/- @yrmlinsﬁ' Iypoplfdnybhy 1, 162, 18- tewhyﬂrd-li {-
6. 90
o5 Peigah- 9"7(3(3’2}’?]7 i d’@“’fécyc@[ 3126}]26t§”’% 8196”%0*75)37 JERNS
(m ciklddyop/d]iBBlo[2,1- 32 benzadpBie F%GarbdadBleHa he frol)ct wls PBified
ésélr}o%g%% 81.}3?6%%15 g%late]d a'gl)the "12E0A sa%t.Sng\/Iélz\lRe%e%ggr/l 1%9:9288%3 min; m/e
686 (MH"). The compound was observed to exist as inter-converting rotamers by 1H
10 NMR (400 MHz, CHLOROFORM-D): 6 ppm 1.12 - 1.30 (m, 3 H), 1.29 - 1.45 (m, 3
H), 1.45-1.60 (m,2 H), 1.71 -1.86 (m, 3 H), 1.86 - 1.98 (m, J=6.17, 6.17 Hz, 6
H), 1.97 -2.12 (m, J=23.42 Hz, 3 H), 2.12-2.32 (m, 1 H), 2.56 - 2.72 (m, 1 H),
2.80 - 2.88 (m, /~4.78 Hz, 1 H), 2.88 -3.02 (m, 2 H), 3.07-3.23 (m, 1 H), 3.45 -
3.52 (m, 1 H), 3.51-3.60 (m, 4 H), 3.60-3.74 (m, 2 H), 3.85-3.93 (m, 3 H), 4.02
15 -4.18(m, 1 H), 4.50-4.64 (m, 1 H), 4.78 -4.92 (m, 1 H), 5.10-5.26 (m, 1 H),
6.90-7.02 (m, 1 H), 7.07 -7.16 (m, /=2.52 Hz, 1 H), 7.26 - 7.34 (m, J=9.19,9.19
Hz, 1 H), 7.48 - 7.64 (m, 1 H), 7.82-7.97 (m, J=9.19, 9.19 Hz, 1 H), 8.08 - 8.27

(m, 1 H), 9.52 (s, 1 H).

20

25

93



10844 PCT Exanple 24 N ONOO o0 5
(+/-)-8-Cycl ohexyl -N-(pyrrolidin-1 ylsulfonyl)-I, Ia,
WQ 2001286982t r ahydr o- 11- PCT/US2007/068209

nmet hoxy- 1 a- ( 3- net hyl - 3, 8-di azabi cycl o[ 3. 2. ] Joct ane
arbonyl) - cycloprop[d]indolo[2,]-a]

iofafpeT

[ 2] benzazepi ne- 5- car boxam de. The product was purified
by prep HPLC and isolated as the TFA salt. LC Ms:
Retention time: 2.873 mn; y?{ﬂ 12?6 (M) . The

*8P'g

conmpound was observed to e

i nter-converti ng

rotaners by 1H 10 NVR (400 MHz, CHLORORERMID): 6 ppm
1.12 - 1.30 (m 3 H, 1.29 - 1.45 (m H, 1.45 -
1.60 (m 2 H, 1.71 - 1.86 (m 3H), .86 - 1.98 (m

J=6.17, 6.17 Hz, 6 H), 1.97 - 2.
H)

J=23.42 Hz, 3

m
212 - 2.32 (m 1 H), 2.56 - 278 (m 1 H), 2.80
? ¢ 02

- 2.88 (m J=4.78 Hz, ¥ Hf 2.88F[ (m 2 H, 3.07
- 3.23 (m 1 H, 3255/ 52t 1 - 3.60 (m
4 H), 3.60 - 3.74 i) 3 H, 4.02
15 - 4.18 (m 1 H),>4.50 . 4.78 - 4.92
(m 1H), 5.10 - 5.26 (m 0-7.02 (m 1H),
7.07 - 7.16 (m J=2.52 Hz, 6 - 7.34 (m

J=9. 19, 919H21H),748- 64(m1H),782-

7.97 (m J=9.19, 9.19 Hz, 8.08 - 8.27 (m 1H,

0.2 B Moot PRISESR e

I\ Nmeﬂchyr;arQ-Wéylo?t&dzymbmy(lpﬁpbf]pdnm&- yl sul fonyl) -1,

| 2 12 Al .
ot FBAP O AR At g-Sreqrbgnqrye Tisarge
car benpinfeyg ol @mpdff[ld] anddmlmédzaslhea”ﬂf&]sdje hZ M B R atertiba dae:

box?%? min; TIQS’ 764 (W#%t The compound was observed to exist as inter-converting

10

15

20

25

rotamers by 1H NMR (400 MHz, CHLOROFORM-D): 6 ppm 1.17 - 1.30 (m, 2 H),
1.30 - 1.46 (m, J=14.23, 6.92 Hz, 4 H), 1.47 - 1.61 (m, J=11.33 Hz, 4 H), 1.61 -
1.72 (m, /=4.03 Hz, 4 H), 1.71 - 1.86 (m, 3 H), 1.86-2.11 (m, J=10.32 Hz, 6 H),
2.21-2.38(m, 1 H), 2.51-2.68 (m, 1 H), 2.77-3.02 (m, 3 H), 3.33-3.47 (m, 4
H), 3.47-3.52(m, 1 H), 3.58-3.73 (m, 2 H), 3.86-3.93 (m, 3 H), 3.93-4.13 (m,
1 H), 457-4.77 (m, 2 H), 5.06-5.23 (m, 1 H), 6.91-7.02 (m, 1 H), 7.06-7.16
(m, /=2.52 Hz, 1 H), 7.26 - 7.33 (m, 1 H), 7.37-7.56 (m, 1 H), 7.82-7.94 (m, 1
H), 7.98 -8.12 (m, 1 H), 9.03 (s, 1 H).
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was purified by prep HPLC and isol ated as the TFA
salt. LCMS: Retention tinme: 1.882 mn; nmle 700

W@ Me)13698he conpound was observed to exi st as PCT/US2007/068209
inter-converting rotanmers by 1H NVR (400 MHz,
CHLOROFORMD): 6 ppm 1.17 - 1.30 (m 2 H), 10 1.300844PCT
1.46 (m J=14.23, 6.92 Hz, 4H),
1.47-1.61(m J=11.33Hz, 4H), 1.61- 1.72 (m J=4.03 Hz, 4
H, 1.71 - 1.86 (m 3 H), 11 (m J=10.32 Hz,
6 H), 2.21-2.38 (m1H), 2]%?[“’916%%68 (m1H), 2.77 -
3.02 (m 3 H, 3.33- 3.47 (m 4 FD 3 47 - 3 52 (m
1 H, 3.58- 3.73(m 2 FD 3.86 - 3.93

- 4.13 (m 1H, 4.57 - 4 77(m2H) 06-523
(m 1H, 6.91- 7.02 (m 1H)), 7.06 -J:_/Z_?im 15 (m
J=2.52 Hz, 1H) 7.26 - 7.33 (m b 237 - 7.56 (m
1H),782- 7.94 (m 1 H, 7.98 -y8.12 (m 1 H),
9.03 (s H. 20 25 94 WO 2007/ 136982
PCT/U82007/068209 44 Pd] apl e}26 N O N O O NN
N §'j OH I g+ s oy (2; 6R) - 2,

6- dlnethylnnrpholl | f onyl ‘ 2

tetrahydro-| 1- nethox -1 a-(3- nét
8- di azabi cycl o[ 3. 2. ]]octane-8-c

The product was purified by prep HPLC and i sol ated as
the TFA salt. LC Ms: Retention tine: 2.911 min; me
730 (MH{j~ )ﬂﬂ@yc&wwpé%wm -Dbdigrevetharphdnvsifoad)-1,1a,2,12b-

LSBT0 8y P M 190 S oy

( m cycﬂ@ﬁoﬁ[@]zkﬂbjo[l me [2]H£n3cﬂzepmé:5¢5rb@mmzd@7T}&Q1r0d7{108\©asl-ﬂmnﬁed
|3-,|Z !4)051 p]i]g'"';) ?ﬁ’%@g’l}_’ld ?szoba.g%s g‘l}ﬁhpFZA ?J%ltTﬂ%]h%% 12_%%'62{13%‘[11‘(]1%?20941% O%li’n; m/e

3. 0236 (MHD2 Thé ﬁ%mﬂsoghﬂ waSobk8rved B.c3Bt ﬁsﬁhteﬁcch‘bvertiﬁg &famers by 1H

3.52 3 3 ,

1§ Sl g orGieaiopt Sppmnt {4ty S H. 3627031 .

4. 4¢= 52\9 HZ, 1"1!)[)2 1431801 47 ({’n 937 gany. 31)5{213@) 157 09 62 (é 12ﬁ) 174-
m

m
o 191 -2 9861 WO LEI 53 1pgen, 21HH)2 767,285 m, 1R 3 3412

H . (o O8), 3.8 023 @, 633448380 (53 1, blks -3.79 (m, 8 H), 3.90 (s, 3

H), 3.92-4.01 (m, 1 H), 4.00 - 4.11 (m, 1 H), 4.30 - 4.47 (m, 1 H), 4.80 - 4.93 (m,
15 1H), 5.09-523 (m, 1 H), 6.92-7.02(m, 2 H), 7.08-7.14 (m, /=2.52 Hz, 1 H),

7.29 (d, J=8.31 Hz, 1 H), 7.85 - 7.93 (m, 1 H), 7.94 - 8.02 (m, 1 H), 8.85 (s, 1 H).
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20 25 95 WO 2007/ 136982 PCT/ US2007/ 068209 10844 PCT
Exanple 27 N ONOO11 NS N\ NN OHI / X O5

W@ 200701388Lycl ohexyl - N- 4- (4-me t hyl pi perazi n-1 PCT/US2007/068209
ylsul fonyl)-1,1 a, 2,12b- tetrahydro-11-nethoxy-1 10844 PCT
a- (3-nethyl -3, 8-diazabicyclo[3.2
]] oct ane- 8- car bonyl )
cycl oprop[d]indol of 2, 1-a] [ 2] benzazepi ne- 5- car boxam de.
The product was purified %E{ﬁr HPLC and isol ated as
bi s-TFA salt. LC/ MS: Reten Ffe: 1.563 mn;, nie
715 (MH). The conpound was observed to exist as
i nter-converting rotanmers by 1H 10 NWVR (500 MHz,
CHLOROFORMD): 6 ppm 0.23 - 0.33 (m 1 , 1.14 - 1.30
(m 2 H), 1.28 - 1.46 (m 3 H), 1.45 ) 1.61 (m1H),
1.63 - 1.86 (m 3 H, 1.85 - 2.09mN H), 2.50-2.66
(m1lH, 2.77-2.90 (m 4 H, 2.88 - 3,17 (m 4 H, 3.44
- 3.54 (m 2 H), 3.52-8.7% (m 5 HS| 3.84-3.94 (m 3

H),395419(m3/u)§4 1H) 4.55 -
4.70 (m 1 H N 0- 523 (m 1
H, 6.89 15 - 7. 05N | A on 1 H).
7.25 - 7.32 (m 1 H), 745-7.64 1H, 7.78 -
7.91 (m 1 H), 7.95 - 813 (m 1

20 25 96 WO
2007/ 136982 PCT/ US2007/ 068209 10844 PCT Exanple 28 N
ONOOSOH I~ N

5 (+/-)-8-Cyclohexyl-N-4-(4-methylpiperazin-1-ylsulfonyl)-1,1a,2, 1 2b-
tetrahydro-11-methoxy-1a-(3-methyl-3,8-diazabicyclo3.2. 1] octane-8-carbonyl)
cycloprop[d]indolof2, 1-a] [ 2] benzazepine-5-carboxamide. The product was purified
by prep HPLC and isolated as bis-TFA salt. LC/MS: Retention time: 1.563 min; m/e
715 (MH"). The compound was observed to exist as inter-converting rotamers by 1H

10  NMR (500 MHz, CHLOROFORM-D): 3 ppm 0.23 - 0.33 (m, 1 H), 1.14 - 1.30 (m, 2
H), 1.28-1.46 (m,3 H), 1.45-1.61 (m, 1 H), 1.63 - 1.86 (m, 3 H), 1.85-2.09 (m,
5H), 2.50-2.66 (m, 1 H), 2.77 -2.90 (m, 4 H), 2.88 -3.17 (m, 4 H), 3.44-3.54
(m, 2 H), 3.52-3.75 (m, S H), 3.84-3.94 (m, 3 H), 3.95-4.19 (m, 4 H), 4.31-
4.52 (m, 1 H), 4.55-4.70 (m, 1 H), 4.73 - 4.87 (m, 1 H), 5.00 - 5.23 (m, 1 H), 6.89

15  -7.05(m,2H), 7.05-7.15(m, 1 H), 7.25-7.32 (m, 1 H), 7.45-7.64 (m, 1 H),
7.78 -7.91 (m, 1 H), 7.95-8.13 (m, 1 H).
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5 (+/-)-8-Cycl ohexyl -N- (i sopropyl sul fonyl)-1,1 a,
2,12b-tetrahydro-11-net hoxy- 1 a-(3-nethyl-

wW@2ai7az@Bt cycl of 3. 2. PCT/US2007/068209
I ] oct ane- 8- car bonyl ) cycl oprop[ d]i ndol o[ 2, 1- 10844 PCT
a] [ 2] benzazepi ne- 5- car boxam de. The product was
purified by prep HPLC and isolated in nono TFA salt
formas a beige solid. LCMs: Retention tinme: 1.818
mn, me 659 (MH#). The title ¢c ound was observed
to exist as inter-converti éalﬁfﬁle? tanmers by 1H NMR
(400 MHz, CHLOROFORMD): 6 ppm1.11 - 1.29 (m 2 H),
1.28-1.66 (m 8 H), 1.67-1.87 (m 3 H), 1.86-2.11 (m
5H, 2.12-2.42(m2 H), 2.43 - 2.72 2 H, 2.72 -
3.04 (m 4 H), 3.05 - 3.30 (m J:7.5é;/ 4.28 Hz, 2 H),
3.31 - 3.57 (m 2 H), 3.57 - =18. 63 Hz, 2
H, 3.85 - 3.93 (m 3 15 (m 2 H, 4.37
- 4.76 (m J7151Hzo
6.86 15 7.02 (m 1

, 7.26 - 7.36 (m 8N

7.69 (m 1 H, 7.90 (d, A
(m J=48.09 Hz, 1 H), 9. ) 20 25 97 WO
2007/ 136982 PCT/ US2007/ 068209 4 PCT Exanmple 29 N
ONOO 11 t" NHNF O_F ¢t
(+/-)-8-Cycl ohexyl - N- (N, N-di net hyl sul fanmoyl )-1,1a, 2, 12
b-tetrahydro-11 difl uoromet hoxy-1 a-(3-nethyl-3,
8- di azabfteyc-GicB® /2yl ]?\G@wpamﬁlszgfb@wﬁdmﬂlI)2b=¢etmhydr0 11-methoxy-

cyc Jﬁ a2 Jhdjl-é 8 %zazc%zcg/cl]b[ja } b,@c%ge— —ac%ue ctyﬁ yé(}rao%r)faz Qgﬁiofif]-

7\,16 m J=2.52 Hz, 1

I uor
( Cl @Hgﬂaﬁndah‘bﬂm%ara@@hm Tihs prdogaves pyrifidd)byqfrep HPLC and

Cor KRR R PESPALbEnSE WU SRR e d G min
bei gﬁe 65c§>l (MH*) LChdMiBle doeipeintd veas obkdirexd td exi&éhs irtdr;cony@tifs96
18 he title conpound was observed to exist as

nt é}taf%ﬁb)éﬁ[u% FEVMEELHYORPE ORMROY: gL - 1.29 (m, 2 H),
?;L@'g@:%%@)s; % PemM P828n-3 19), 818d 1.1 Bkl 10282 -2 41332

H), 2.43 -2.72 (m, 2 H), 2.72 - 3.04 (m, 4 H), 3.05 - 3.30 (m, J=7.55, 4.28 Hz, 2
H), 3.31-3.57 (m, 2 H), 3.57 - 3.78 (m, J=18.63 Hz, 2 H), 3.85 -3.93 (m, 3 H),
3.96 - 4.15 (m, 2 H), 4.37 - 4.76 (m, J=71.51 Hz, 1 H), 5.04 - 5.25 (m, 1 H), 6.86 -

15 7.02 (m, 1 H), 7.07 - 7.16 (m, J=2.52 Hz, 1 H), 7.26 - 7.36 (m, /=8.31, 8.31 Hz, 1
H), 7.44 -7.69 (m, 1 H), 7.90 (d, J=8.56 Hz, 1 H), 8.00 - 8.29 (m, /=48.09 Hz, 1
H), 9.33 (s, 1 H).
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H, 1.29 - 1.64 (m 4 H, 1.78 (s, 2 H), 1.85-2.17 (m

J=4.58 Hz, 4 H), 2.36 - 2.59 (m 2 H), 2.79 (t,
wQz2z1/19098Hz, 2 H), 2.84 - 2.93 (m 1 H), 2.97 PCBUID07/068209

(m 5 H, 3.08 15 - 3.23 (m 1 H), 3.45 (s, 1 H) , difrcr

(s, 1H, 507 (s, 1L H, 6.44 - 6.66 (m 1 H, 6.13%

6.86 (m J=14.34 Hz, 1 H), 7.17 (d, J=1.83 Hz 1 H),

7.28 (dd, J=8.55, 2.44 ez, 1 H) 7.42 - 760(m 2

H, 7.92 (d, J=8.55 Hz, H, 8.91 (s,
1 H. 20 25 98 WO 2007/ %%‘@éﬁggcw US2007/ 068209
10844 PCT Exanple 30N ONOO11 /N%~ NNZ11. /
\/ o5

(+/-)- 8- Cycl ohexyl - N- (N, N- di met hyl sutRanoyl )-1, | a, 2, 12
b-tetrahydro-11- nethoxy-Ila K):L-é‘

nmet hyl - 3, 8- di azabi cycl o[ 3. 2. ] Jogt a

car bonyl ) cycl oprop[d] i ndol o] 2, 1- ] | 2] benzazepi ne- N- net
hyl - 5- car boxam de. The @roduct ~&$ prepared by

N-ret hyl ation of (+/ -9 -8
di net hyl sul f amoyl )J=N1HN1
a, 2, 12b-tetrahydro-11- met hox
di azabi cycl o[ 3. 2. 1] oct ane- 8- car baQ
o[ 2, 1-a] [ 2] benzazepi ne -5- carpoxam de under M tsonobu
condi ti ons (Ph3P, DEAD, MeOH THR/ 0-23 C), and was
purified by prep HPLC and isolated in nono TFA salt
formas a beige solid. LC MS: Retention tine: 1.828
fin, m e( 167 8- OMRxy I-NAEN, Nrdimahﬂam@wﬂﬂlm,s? 126hgervéd-11-

to %ﬁﬁf &&M %?ylejré dzazgabr Ot Fjef i]og%ne( g'ca %Rﬁgl 00

1. 65vclop2o13@]ikdwjo[8 14y [ZJQemﬂ(ﬁzepézde— —cd%xcﬂ/@dé-lz'[hea)rdv@u,ct Was69

) E&)r’ge%ar%&'% E’l)ﬁ_ﬂlﬁ%fogéfh?r%m%&;l&ﬁFé IT%ISI\? a_d_%jaﬁ%ortge?ﬁs opigq_a';i’ogl, I(dT(])f

3. 48or¢sspontlintd)phedlio derfidhtive ailibw Butiied By fipp HPBC Gild soldte84n
lél)m, miﬁ%jlggi sg% g)yr}l(aﬁl_;)a ’bei%é fS_%%l’d( ]gC@gg@egenggl? %1?:}% 1?79%9{11&%@%96

- 7 MH% Mhe ﬁtﬁoﬁ@mul?d ©k d’d@ervell tH):x1st7as Afer=cofvektind Mtam@t by 1H

J=2.52 26 - 2 M 764 (s 1 H),
7 S@M%(SOQL@{Q?PH@RQF@B\M D)2§ppm025 0.81 (m, 3 H), 0.81 - 1.33 (m, 6

H), 1.29 - 1.64 (m, 4 H), 1.78 (s, 2 H), 1.85 - 2.17 (m, J=4.58 Hz, 4 H), 2.36 - 2.59
(m, 2 H), 2.79 (t, J=11.90 Hz, 2 H), 2.84 - 2.93 (m, 1 H), 2.97 - 3.10 (m, 5 H), 3.08

15 -3.23(m, 1 H), 3.45(s, 1 H), 4.40 (s, 1 H), 5.07 (s, 1 H), 6.44 - 6.66 (m, 1 H),
6.73 - 6.86 (m, 1434 Hz, 1 H), 7.17 (d, J=1.83 Hz, 1 H), 7.28 (dd, /=8.55, 2.44
Hz, 1 H), 7.42 - 7.60 (m, 2 H), 7.92 (d, /=8.55 Hz, 1 H), 8.09 (s, 1 H), 8.91 (s, 1
H).

vhyl -3, 8 10
yl ) cycl oprop[ d] i ndol
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99 WD 2007/136982 PCT/ US2007/ 068209 10844 PCT
Exanple 31 N ONOO 11 >11%®% N OH 1 N5
W@ 20071338y cl ohexyl - N- (N- cycl opr opyl sul f anmoyl ) PAT/LISHN7/068209
2,12b-tetrahydro-11- nethoxy-1 a-(3-nethyl-3, 10844 PCT
8- di azabi cycl o[ 3. 2. ]Joct ane- 8-
carbonyl ) cycl oprop[d]i ndol o 2, 1-a] [ 2] benzazepi ne- N- net
hyl - 5- car boxam de. The product was purified by prep
HPLC and isolated in nono ﬁgA salé formas a beige
solid. LOMS: Retention ting®™781 nin: nfe 672
(MH). The title conpound was 10 observed to exi st as
i nter-converting rotamers by 1H NWR (400 Mz,
CHLOROFORMD): 6 ppm 0.55 - 0.96 (m &NH), 1.05 - 1.59
(m 6 H, 1.60 - 2.19 (m 8 H), 2.%2.45 (m 2 H,
2.44 - 2.81 (m 6 H), 2.81 - 3.08 H, 3.36 -
3.52 (m J=25.68 Hz, 1 H), 3.59 - 80 (m 2 H), 3.82
399 (m 3 H), 3.970 4019 H, 5.14 - 5.29
m 1 H, 599 (s, 1 H, & 9% m J=8.44, 2.90
H, 1 H, 15 7.06 N 8N"( 1,H, 7.26 -
7.35(m 1 H, 7.53 - 7.71
Hz, 1 H, 8.23 (s, 1 H, 9.95 (s
wer e anal yzed by the foll ow ng 5 method: Start %
B: O0; Final %B: 100; G adient me: 3 mn; Stop
time: 4 mn; Flowrate: 4 m/mn; 20 Wavel enth: 220;
Solvent A: 10% MeCH / 90% H2O / 0.1% Tri fl uoroacetic
Aci d; SOlASEycBhe 96 (HP O-dimed s Na@iay ) - 1 O 0, 292 b-tetrahydro-11-

Trifl yaroacet i i,d; ,Col s XBridge 4.6 x 50 nm Sb.

2 1B R B s 8500 20840 PO

Exanpben@2ydidgrop/dddlo[2,1-a] [2]benzazepine-N-methyl-5-carboxamide. The
product was prepared by N-methylation of (+/-) -8-cyclohexyl-N-( N,N-

783 (d, J=8.56
H). Exanpl es 32-36

dimethylsulfamoyl)-1,1a,2,12b-tetrahydro-11-methoxy-1a-(3-methyl-3,8-

10 diazabicyclo[3.2.1]octane-8-carbonyl)cycloprop[d]indolo[2,1-a][2 ]benzazepine -5-
carboxamide under Mitsonobu conditions (PhsP, DEAD, MeOH-THF, 0-23 °C), and
was purified by prep HPLC and isolated in mono TFA salt form as a beige solid.
LC/MS: Retention time: 1.828 min; m/e 674 (MH"). The title compound was
observed to exist as inter-converting rotamers by 1H NMR (400 MHz,

15 CHLOROFORM-D): 6 ppm 1.12 - 1.62 (m, 6 H), 1.65 - 2.32 (m, 8 H), 2.46 (d,
J=5.29 Hz, 2 H), 2.69-2.91 (m, 3 H), 2.90 - 2.99 (m, 7 H), 2.96 - 3.19 (m, 2 H),
3.25-334(m,3 H), 3.33-3.43(m, 1 H), 3.49(s, 1 H), 3.63 (d, /~15.36 Hz, |l H),
3.67 -3.84 (m, /=1.51 Hz, 1 H), 3.89 (s, 3 H), 3.93-4.20 (m, 1 H), 4.44 - 4.67 (m,
1 H), 5.09-5.27 (m, 1 H), 6.92-7.02 (m, /=8.69,2.64 Hz, 1 H), 7.06 - 7.14 (m,

20 J=2.52Hz, 1H), 7.26-7.33 (m,2 H), 7.64 (s, 1 H), 7.89 (d, /=8.31 Hz, 1 H).
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OO ~-ON /SAN 4 5

(+/-)-8-cycl ohexyl -N-(net hyl sul fonyl)-1, 1 a,
wWQ2W2h3¢981 r ahydr o- 11- net hoxy-1 a (3-net hyl -3, PCT/US2007/068209

8- di azabi cycl o[ 3. 2. 1] oct ane- 8- car bonyl ) cycl oprop] gl]o'gnflPCT

ol o[ 2,1- a][ 2] benzazepi ne-5-carboxam de. A m xtur i

i ndol e carboxylic acid- cycl opropylester (1.3 g, 2.83

nmmol) and CDI (0.64 g, 3.97 mmol) in THE (20 nmL) was

heated at 50 C for 0.5 h, cool ed down and added

met hyl sul f onani de (0.4 g, A¥™8%§3mol) and DBU (0. 264

m., 1.77 mmol). The m xture was stirred for 20 h and

diluted with Et OAc, washed with cold I'N HC1(2x),

brine, dried (MyS04), renoved the so nt and

purified by flash (Biotage 40 M to ?/:Mgrd t he

conpound 1-2 (1.28 g, 85% as a @gal I | ow sol i d.

LC-MS retention tine: 3.51; Ms mlz1537 (MtH). The

sul fonani de was observed t® exi st aS{inter-converti ng

[ NVR_(400 MHz,

rotaners. The ngj i s@e

CHLOROFORM D) 6 p N1gN- ,,2.84 - 2.98
(m 2 H), 3.43 (d, J=14.86 v O'(s, 3 H)
3.55 (s, 3 H), 3.89 (s, 3 H, , J=15.11 Hz, 1

H, 6.91 - 6.96 (m 1 H, 7.13 ( =2.52 Hz, 1 H),
7.22 - 7.27 (m 1 H), 7.39 (dd, 8.31, 1.51 Hz, 1
H, 7.85 (d, J=8.81 Hz, 1 H), 8.23 (d, J=1.26 Hz, 1
H, 875 (s, 1 H. 20 To a solution of the

§ul f onanitde-SeGtcérheyl-N2@N-gycl@rdpysiiiypoilnl, TaE 1 isterrulydamd -
MeOH (,5 Was . NaOH 12 m_ . 12 mmol ). After
bei 5 2ET T TS DL b (PERGE 3 e

m X tarbenyWasclabirbpftBekiols [0 1 -dH XDbanza2episrdemaditify -ambatabnbde. The

HC1 bri ne ied 4 nd renoved e | vent in

b s S Pt T n B0 SR RS o el

96%olidLgEm:r%bg®ﬂv'%h 213852/'213;6%135 ﬁg; 67/@/@\/@‘] )4 7')5ﬁ3iél(e k/gﬂnbound was
ound . 1- 1 \

lé:gggﬁsléﬁé% fo "2‘1%%1“&%'§%9V\9@H‘gtr%ta‘é‘§’<risg’r lgﬁ}qﬁt%&%vert i ng

r ot areloRAFGRMID)] 3540 b QRO 160 22,

i xt@ure cg the)%%?lgﬁgig%&%bwggiﬁnml @gg&@ H), L0 52.19

, ). a
3- nEPHYIL 2.8 24 a2k peHoRP (3. § Hlod#and 09 (m, 4 H), 3.36-
bi S@)SQV(BPJJ—Jz@%B@{z?Pmé §.§b13.@@g&,3z419), DeoL73 @l )3 iyn 3YC4 19
(1.5 nm) was added Et3N (0.096 nL; 0.69 nmmol) and HBTU
(0. 085G, G5 17 Hdfblm, .1 H), 5.99 (s, 1 H), 6.90 - 7.02 (m, J=8.44, 2.0 Hz, | H),

15 7.06-7.14 (m, J<2.52 Hz, 1 H), 7.26-7.35 (m, 1 H), 7.53 - 7.71 (m, 1 H), 7.93 (d,
J=8.56 Hz, 1 H), 8.23 (s, 1 H), 9.95 (s, 1 H).

Examples 32-36 were analyzed by the following LC/MS method: Start % B:
0; Final % B: 100; Gradient time: 3 min; Stop time: 4 min; Flow rate: 4 ml/min;
20  Wavelenth: 220; Solvent A: 10% MeOH / 90% H,0 / 0.1% Trifluoroacetic Acid;
Solvent B: 10% H,O / 90% MeOH / 0.1% Trifluoroacetic Acid; Column: XBridge
4.6 x 50 mm SS.
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The m xture was stirred at roomtenperature for 0.5 h,
diluted with MeCH, renoved the solvent. The residue
wo®7ds®snl ved i n nmethanol, filtered, and puriPCEUSIY7/068209
prep- HPLC to afford A TFA salt of the product

(0.0378g, 82% in TFA salt. LC-MS 10 retention tingt#PCT
2.96; MS mz 631 (MtH). The product was observed to

exi st as inter- converting rotaners 1H NVR (400 MHz,
CHLOROFORM D) 6 ppm 1.04 - 8 FD 1 68 - 2.38

(m 10 H), 2.48 - 3.03 (m E%afﬁé]e%g]og -
(m1H)3.30,-3.78(m 2 H), 3.41 (s, 3 FD, 3 88 (s, 3

H, 4.05 (d, J=14.10 Hz, 1 H, 5.06 - 5.28 (m 1 H),

6.97 (dd, J=8.81, 2.27 Hz, 1 H), 7.110d, J=2.27 Hz,

H, 7.24 - 7.34 (m 1 H, 7.54 15 7)?% 7.

- 7.94 (m J=7.18, 5.41 Hz, o8\ s, 1 H.
Example 33 /N | ON O Q 40 #N ~ N4 20
(+/-)-8-cycl ohexyl - N%4@t|ylsulf -1,1 a,

2, 12b-t et r ahydr o- 11- AEINTO ®t hyl - 3,
8-di azabi cycl o[ 3. 2. I ] oct ane Z ‘
ol o[ 2, 1- a][ 2] benzazepi ne-5-car .
simlar to that above, the prod was prepared:

sul fonam de (0.47g, 44%; LC gtention time: 3.54;
M5s mlz 551 25 (M+H); acid (0.43 g, 94%; LC M5
retention time: 3.49; MS mz 537 (MtH). A TFA salt of

the produot SloPé. Pﬁf ek (Ol 19a,27 28 %ran NB-methoxy-1a-
retentloﬂcgﬁﬁg’ X9 0 O% V@ﬁg%b7/13698 W &

PCT/1182607 %é@myclfé%ww NSeifogy B agoR iy indofpse. 1-

pr OQHQ}be)é\@%e ﬁEc)/r%'andeeA' ik tuBSof iddRY caBRRVES eichcflg
r ot aners, he major isonmer: 1H NVMR H NWR (500

ppm:ylclqmonyleztegvl 3(%n2 8pgmimpl) arpd GBI (0.6 g58.97 mmol) IH)THF2<2@ L)

mwgg’%&?& of OLB%%?* og ioog @@ﬁ%g&d@h énfﬁg%ég‘ona%nﬁ@(o(ﬂg 42

10 m tid)ol)Gan@ DEU 006 ndlH)1, 7. @Ok, The dixRurd dradtairred féd)20 h7and0
(d, . J=8.8 1 7..88 - 1 H.. v L
H) | dﬂ‘é?(% nglil E&\lﬁf’ w'é'ghed w1t§1 cold lg\l 19[81 62')8, bfine, dhec? (1\9g8Sd45), removed

the solvent and purified by flash (Biotage 40 M) to afford the compound 1-2 (1.28 g,
85%) as a pale yellow solid. LC-MS retention time: 3.51; MS m/z 537 (M+H). The

In a manner

sulfonamide was observed to exist as inter-converting rotamers. The major isomer:
15 'HNMR (400 MHz, CHLOROFORM-D) & ppm 1.11 - 2.17 (m, 12 H), 2.84 - 2.98
(m, 2 H), 3.43 (d, /~=14.86 Hz, 1 H), 3.49 (s, 3 H), 3.55 (s, 3 H), 3.89 (s, 3 H), 5.40
(d, /=15.11 Hz, 1 H), 6.91 - 6.96 (m, 1 H), 7.13 (d, J/=2.52 Hz, 1 H), 7.22 - 7.27 (m, 1
H), 7.39 (dd, /=8.31, 1.51 Hz, 1 H), 7.85 (d, /=8.81 Hz, 1 H), 8.23 (d, /=1.26 Hz, 1
H), 8.75 (s, 1 H).
20
To a solution of the sulfonamide-ester (1.28 g, 2.4 mmol) in THF (5 mL) and
MeOH (5 mL) was added NaOH (1IN, 12 mL, 12 mmol). After being stirred at room
temperature for 3 h, the mixture was diluted with EtOAc, washed with cold 1N HCI,
brine, dried (MgS0O4), and removed the solvent in vacuo to afford the acid as a beige

25  solid (1.20 g, 96%). LC-MS retention time: 3.46; MS m/z 523 (M+H). Compound 1-
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IN 1 ON OO1~40N SANNI[~IT \ o 10

(+/-)-8-Cycl ohexyl -N-(azetidin-1 ylsulfonyl)-1,1 a,
WQ2®2h3¢981 r ahydr o- 11- et hoxy-1 a- ( 3- met hyl - 3, PCT/US2007/068209

8- di azabi cycl o[ 3. 2. ]Joct ane- 8- car bonyl) - 0844 PCT

cycloprop[d]indolo[2,1-a][2]benzazepine-5-carboxaﬁi§é.

In a manner simlar to that above, the product was

prepared: sul fonam de (0.96g, 59%; LC-MS retention 15

ti : 3.58; NB nlz The conp

b begr v ory e Bl et kg OB ERTE N Db KRR e paty=
The cmajoROFGVED). 1H NVR (400 MHz, CHLOROFORM D) 6
ppm 1.16 - 1.59 (m 4 H), 1.72 (dd, J=9.44, 4.15 Hz, 3
H, 1.88 - 2.12 (m 4 H),

2 24 2. 315& Mﬁhre%fﬂéa@id?ﬂ()m 20*)11%&04)(&&1&&11@@& 1H) 3

09
ém du}zq.lq}cyclg 34%:1 @gane\]b;s_ﬁwdlg)shlpﬁc acq @45[‘[ (0 Q% 0. 1270111@0@611 ]@MC
Hgl’ 5 &L} %ai Qddeeﬂ E%NQ@ 0b% mL10 &Y IIP')IIYO'I%d 'HB7FL3@) d(ﬂ% ol1 7"911*1101)

H) Tge Qup(tlerg wag s;tggreg:gt ;.@m tgmpgratuq:cfpbo §0. cgtglteg w1ﬁ1(M%)H removed
é(o: ¥R solrvglhelﬂlé %Qldhé : dissoRd 1n“f§etﬂ§n%l EF Bdrel Mﬁh%unﬁed by prep-

n‘poun was O erved to exi st as I nter- convert
r ot ARELg0 ¢E@H4) TEA R ofdhioproilso 378 HAUWFn (TEQGaWHzC “MS

1? P n!'ﬁ_sn%% Eglg Zfl @% Q\P/;S 111/12'_33 léMérEI) Tg%lerdlfﬁbwa%O%%rvﬁd t?Se ist el_s'_linter—

ZCMeﬂm@tﬂotﬂﬁeré NMS (402 Mz, CHII:G)ROBOBM D56 pran HO4 - 1 61 (m,

Ca. sbausne? By 108, 2alhpof i ol 3B op 33975k om

6. 98 H)X3.4VGE23 HY, 3k, (s, B Hi) 4.05 wa m&ﬁﬂlﬂﬁ%s% 28 (m 1 H),
PCT/ USZ 07/ 068209 10844 PCT I—?

7. 6877 (. F55-§m2-21 Hg) [ Hy, Bl (. #29?64%1@ ?—84 ?3341@11(151{ 154-
15) . 743 (JFAHWI@ 07f94t(H19J497' oglyat HMﬁH?M ek edi), LG M5
retention time: 3.51; M m'z 67 H) . The title
conpound was observed to exist as inter-converting
rotamers in 1H NMR (400 Mz, GELPROFORM D): 1H NMVR

(400 MHz, ppm 1.02 - 1.63 (m 5H, 1.72 - 2.36 (m

10 H), 2.47 - 3.23 (m 6 H), 3.45 (d, J=29.46 Hz, 2

H, 3.59 - 3.75

20
(+/-)-8-cyclohexyl-N-(ethylsulfonyl)-1,1a,2, 12b-tetrahydro-11-methoxy-1a-
(3-methyl-3,8-diazabicyclo[3.2. 1 Joctane-8-carbonyl)cycloprop[d]indolo[2, 1-
al[2]benzazepine-5-carboxamide. In a manner similar to that above, the product was
prepared: sulfonamide (0.47g, 44%); LC-MS retention time: 3.54; MS m/z 551
25  (M+H); acid (0.43 g, 94%); LC-MS retention time: 3.49; MS m/z 537 (M+H). A
TFA salt of the product was prepared (0.0378 g, 71%). LC-MS retention time: 3.028
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(m 2 H, 3.89 (s, 3 H, 4.12 - 4.38 (m 4 H, 4.38 -

4.98 (m2H),5.12-5.30(m21 H), 6.90 - 7.03 (m 2 H),
wQ202/186982 J=2. 52 Hz, 1 H), 7.27 - 7.35 (m J=9pOBUSHND®8209

Hz, 1 H), 7.59 - 7.75 (m 1 H, 7.84 - 7.96 (m

10 Exanple 35 N r ON OO _S/~O /~N N N hofba per

(+/)-8-Cycl ohexyl - N- (N- et hyl - N- net hyl am nosul fonyl ) -1,

1 a, 2,12b 15

t © W%%,{ig5 é&gg ﬂﬁv%/r?clluct \(vas &%grbgc{ to exist adsllrzlit%ra cboln(\:fé/r(f‘ilngo lo%dmers,

cyc k}@pﬁa@&[ls&nejﬁ dm NJMR,H.NMEE ’@ﬂobamm@pml 1n1e_>52 mrbqgam Zjﬁ -
ared f as desc

abosé 6 (g} Hbr%aﬁf% cFéB((Gl 165 3gO8 637% <m’L1éD|vé2|1 eééﬁt(lino%m o
timgs 336011 Maatg 19806 &Mrblhs (LONRD NG -wap (2D enverh (fdo
exi st as inter- converting rotanersg% 5/4%@ The n%h
550M14@H1W7éQ®JW5HEMh7§§ 7.9 ( FOR G, 1
14H),2.73-2.93 (m 2 H), 3.07 (s, 3 FD, 3.31 - 3.52
(m 3 H, 3.76 (s, 3 H, 3.88 (s, FD, 4.05 - 4.10
(m 1 H), 5.40 (d, J=15. 11quzmplm31¢|) .88 - 6.93 (m 1
H, 7.13 (d, J=2.27 H, 1 H), 7.22 - 729(m 1 H,
7.33 - 7.42 (m 1H, 7.82 - 7.86 (m 1H, 819 (d
J=1.51 Hz, 1 H). Acid (0.108 g, 100% —NC M5 retention
time: 3.55; MBS nfz 566 (MH). ATFA Alt of the
product was prepared (0.0437 g, B4 - M5 25
retention tinme: 3.10; M5 mz 674 ( FD. 1H NMR (500
MHz, ppm 1.14 - 1.620(m® ¢ ‘ (t, J=7.17 Hz, 3
H, 1.69 - 2.21 (m 15K (m 11 H), 3.02
(s, 3 H, 3.43 (q,[J=7.02 5- 3.8 (m 1
H, 3.8 (s, 3 H, 508 - ), 104 WO

2007/ 136982 PCT/ US2007/ 068209 44 PCT 6 93 - 7.00
(m 1 H, 7.11 (d, J=2.44 Hz, 1 7.28 - 7.31 (m 1
H, 7.39 - 7.56 (m 1 H), 7.85- 7.91 (m 1 H), 8.04
19s, 1 H. Exanple 36 5 /N |

(+/-)-8-Cyclohexyl-N-(azetidin-1-ylsulfonyl)-1,1a,2, 1 2b-tetrahydro-11-

methoxy-1a-(3-methyl-3,8-diazabicyclo[3.2. 1] octane-8-carbonyl)-
cycloprop[d]indolof2, 1-a] [2] benzazepine-5-carboxamide. In a manner similar to
that above, the product was prepared: sulfonamide (0.96g, 59%); LC-MS retention

15  time: 3.58; MS m/z 578 (M+H). The compound was observed to exist as inter-
converting rotamers (3/4). The major isomer: 'H NMR (400 MHz, CHLOROFORM-
D)3 ppm 1.16 - 1.59 (m, 4 H), 1.72 (dd, J=9.44, 4.15 Hz, 3 H), 1.88 - 2.12 (m, 4 H),
2.24-236(m,2 H),2.75-2.97 (m, 2 H), 3.44 (d, /=14.86 Hz, 1 H), 3.56 (s, 3 H),
3.89 (s, 3 H), 4.09 (d, 1 H), 4.24 - 4.37 (m, 4 H), 5.41 (d, /=14.86 Hz, 1 H), 6.92 -

20  6.96 (m,1H),7.13 (d, /=2.01 Hz, 1 H), 7.24 - 7.30 (m, 1 H), 7.39 (dd, /=8.31, 1.51
Hz, 1 H), 7.84 - 7.88 (m, 1 H), 8.24 (d, /=1.51 Hz, 1 H); acid (0.93 g, 100%); LC-MS
retention time: 3.51; MS m/z 564 (M+H). Compound was observed to exist as inter-
converting rotamers (~3/4). The major isomer: 'H NMR (400 MHz, ppm 0.34 - 0.42
(m, 1 H), 1.15-2.10 (m, 11 H), 2.22 - 2.38 (m, 2 H), 2.65 - 2.78 (m, 1 H), 2.84 - 2.94

25 (m,J=3.02 Hz, 1 H), 3.84 (s, 3 H), 4.03 (d, /=15.11 Hz, 1 H), 4.21 - 4.43 (m, 4 H),
5.34 (d, /=14.86 Hz, 1 H), 6.87 (dd, /=8.56, 2.77 Hz, 1 H), 6.98 (d, /=2.52 Hz, 1 H),
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ON OO-~-O\' N N N4

(+/)-8-Cycl ohexyl - N- (N- et hyl - N- net hyl am nosul fonyl ) -1,
wQ2@7/120982b- tetrahydro-I| 1-nmet hoxy-1 a-(3- net hpCFB$2007/068209

8- di azabi cycl o[ 3. 2. ]]octane-8-carbonyl) 10 0844 PCT

cycl oprop[d]indol of 2, 1-a] [ 2] benzazepi ne- 5- car boxam§&’

Prepared fromthe acid in simlar nmethod as descri bed

above Sul fonam de (0.127 g, 67%; LC-MS retention

exi 421 1 i B2 LB B s ot SR ey R IDE 60 R 16, 4

ppmrEAJsa,lt of tBe ﬂr%dﬁdﬂwag-ﬁrebﬁred 2.6K1S(r8@ntiondindd 337, M8 .nB0 672
I;Z }él\]i(%g[g "}:g,hel_tﬂtle cgmg%unilswaé Qbs]égvefi&o g}gs?{g%fnte:;’ gg%@rtgn%rotimg)q in'"H
S. 4@JMI@| 4061&415[2 %@{L@{OﬁOkMDﬁ 119@@MR‘§4(%5MHmppiln H)z 4 631

d,
% Hi H2 273(8@1 (19%02—/87 03623r(zn 6JH) %—I)d (CBJQP ‘t(dHZ 3-1110 %é9 %375
g]rik fb{wg#é@'(ﬁ 3 }804 126493 XﬁQpﬁ@ 4. 318C4'% (fne§ ety o 4 3078, 1

It of product was
pr e Plare (U3 2d{) M%d JE Nz, lrl*é); éatr 64351(mnvér9 0%, 9.86 Hz, 1
1 , CHLOROFORM D) 20 d
A AL i St A s Gt B
Hz, 6H), 2. 31-3.55(m 11H),2.41- 3.29 (m 10 H), 3.49 (q,
=7. 05 Hz, 4 H, 3.59 - 3.89 (s, 3 H,
! .02 - 5,29 (m 1 H), 6. 97%%%‘3&%3}8 81 2.27 Hz, 1 H),
7.10 (d, J=2.52 Hz, 1H) 7.28 (d, J=8.56 Hz, 1H),
7.36-749(m1H) 83-791(m1|;l) 7.95 -
8.06 (m 1 H). 25 105 WD 2007/ 136982
PCT/ US2007/ 068209 10844 PCT Exagple N NO O O
OHI N/ \ Ow 5 Neat
2- (1I—|—Benzotr|azol-l-(¥l) 1, 1, 3, 3-texflanmet hyl ur oni um
tetrafl uoroborate \//
/\lil/ N

(+/-)-8-Cyclohexyl-N-(N-ethyl-N-methylaminosulfonyl)-1,1a,2,12b-

15 tetrahydro-11-methoxy-1a-(3-methyl-3,8-diazabicyclof3.2. 1] octane-8-carbonyl)-
cycloprop/d]indolof2, 1-a] [ 2] benzazepine-5-carboxamide. Prepared from the acid in
similar method as described above. Sulfonamide (0.109 g, 67%). LC-MS retention
time: 3.60; MS m/z 580 (M+H). Compound was observed to exist as inter-
converting rotamers (~5/4). The major isomer: 'H NMR (400 MHz, ppm 1.16 - 2.09

20  (m, 14H), 2.73 -2.93 (m, 2 H), 3.07 (s, 3 H), 3.31 - 3.52 (m, 3 H), 3.76 (s, 3 H), 3.88
(s,3H), 4.05-4.10 (m, 1 H), 5.40 (d, /=15.11 Hz, 1 H), 6.88 - 6.93 (m, 1 H), 7.13
(d, /=2.27 Hz, 1 H), 7.22 - 7.29 (m, 1 H), 7.33 - 7.42 (m, 1 H), 7.82 - 7.86 (m, 1 H),
8.19 (d, /=1.51 Hz, 1 H). Acid (0.108 g, 100%). LC-MS retention time: 3.55; MS
m/z 566 (M+H). A TFA salt of the product was prepared (0.0437 g, 54%). LC-MS

25  retention time: 3.10; MS m/z 674 (M+H). 1H NMR (500 MHz, ppm 1.14 - 1.62 (m, 6
H), 1.22 (t, J/=7.17 Hz, 3 H), 1.69 - 2.21 (m, 10 H), 2.25 - 3.31 (m, 11 H), 3.02 (s, 3
H), 3.43 (q, /=7.02 Hz, 2 H), 3.55 - 3.80 (m, 1 H), 3.89 (s, 3 H), 5.08 - 5.29 (m, 1 H),
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(0.0535 g, 0.167 mmmol ) was added to stirred m xture of

Conmpound 1-4 (0.0774 g, 0.128 mmol),

W@2002t1B0982 3, 8- di azabi cycl o[ 3. 2. 1] oct ane, 2HCL(BCDRB2047/068209
g, 0.128 nmmol) and TEA (0.071 m, 0.512 mml) in IIR%MPCT

(2 M) under nitrogen. The m xture was stirred at

for I'h and quenched with MeOH (0.5 nl) and then

evaporated to dryness 10 and purified by reverse phase

HPL 0 for te T

pr oadec 708, For g 6oh - AdEal i o <ot o ) 9 dpgm 1
686H(),Mrgls)ﬁ7,9b.1%l\/$Hl)E$ bod; 1 u$tart % B: O F| nal % B:

100; Gadient tine: 3 mn; Stop tinme: 4 mn; Flow
rate: 4 mnm/mn; Wavel enth: 220; Solvent A: 10% MeCH /
90% H2O / 0.1% Tri f1 uor oacekhspleAsi d; Sol vent B: 10%
H2O / 90% MeOH / 0.1% Tri fl uoroacetl c Acid; Colum: 15
XBridge 4.6 x 50 nm S5. Exanple 38 ON 0,00 ~N.S.H N
O 20 106 WO 2007/136982 PCT/ US2007/ 068209 10844 PCT
The TFA salt of the am de (0.0465g 56%( was made from
the acid (0.060g, 0.104 mmol) and_ang usi ng HBTU
and TEA in nethyl ene chloride. LC retention tinme:
3.146 min; M5 mz (MiH) 688. qdt hod: Start % B:
0, Final %B: 100; Gr\‘@go6 ' Stop time: 4
mn; Flowrate: 4 aAfT A 20; Sol vent A:
10% MeCH / 90% H20 / 1% Tr 3 QAci d;

Sol vent B: 10% H207 90% MeCH / % Tri f\| uor oaceti c
Acid; Columm: XBridge 4.6 x 50 5.  1H NWR exi sted
rotoners, The major form 1H NVRY400 MHz, CHLOROFORM
d)6ppm1.14-1.18(m6H)1 19-212(m16H)
2.19- 3.77 (m 9H) 2.95 (s, 389} 3.95 -
5.02 (m (48O IaH8- A‘S(A?@h)(lrﬁ mzthyr‘ymewgzi o(mwl Ig 29281,

2. 77@%’3‘ 1 %h]a% Zl% %jlm%f;z%l 3]?’ %zaé%b {)!i)%loéél% g%( gng—ﬁ—cg%gﬁyl)
19-|z oklddyor8d Bdo{dde, 1 - [2] bebzddypind-0-t aXNDx @084 | Arg@@8Pirom the acid in
PCT/ 191%%10 191Z’([hgc§ §52c9:gcr1b%(9 §bove Ingl}ifonamide (0.127 g, 67%); LC-MS retention

time: 3.64; MS m/z 594 (M+H). Compound was observed to exist as inter-
converting rotamers: 'H NMR (400 MHz, ppm 1.11 - 2.13 (m, 18 H), 2.64 (dd,
J=10.07, 6.80 Hz, 1 H), 2.84 - 2.96 (m, 1 H), 3.34 - 3.67 (m, 4 H), 3.75 (s, 3 H), 3.88
15 (s,3H),4.03-4.10 (m, 1 H), 5.40 (d, /=15.36 Hz, 1 H), 6.90 - 6.95 (m, 1 H), 7.13
(d, /=2.01 Hz, 1 H), 7.21 - 7.29 (m, 1 H), 7.33 - 7.39 (m, 1 H), 7.83 (d, /=8.06 Hz, 1
H), 8.20 (d, /=1.26 Hz, 1 H). Acid: (0.126 g, 100%). LC-MS retention time: 3.57;
MS m/z 580 (M+H). A TFA salt of the product was prepared (0.431 g, 52%). LC-MS
retention time: 3.18; MS m/z 688 (M+H). "H NMR (400 MHz, CHLOROFORM-D)
20 dppm 1.13-1.55 (m, 6 H), 1.21 (t, /=7.18 Hz, 6 H), 2.31 - 3.55 (m, 11 H), 2.41 -
3.29 (m, 10 H), 3.49 (q, /=7.05 Hz, 4 H), 3.59 - 3.67 (m, 1 H), 3.89 (s, 3 H), 5.02 -
5.29 (m, 1 H), 6.97 (dd, /=8.81, 2.27 Hz, 1 H), 7.10 (d, /=2.52 Hz, 1 H), 7.28 (d,
J=8.56 Hz, 1 H), 7.36 - 7.49 (m, 1 H), 7.83 - 7.91 (m, 1 H), 7.95 - 8.06 (m, 1 H).

25
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CLAIM5S W claim 5 1. A compound of formula | OR2 R1

AN R3 R4 1 10 where: Rl is CO2R5 or CONR6R7; 2 ~N-R8
WO 2M7M3MBR s ~ ~- Ris *~ Nloll or V; 15 RBCT/5S2007/068209

hydr ogen, hal o, al kyl, al kenyl, hydroxy, benzyl oxy,

al koxy, or hal oal koxy; R4 is cycloalkyl; 20 R5 |é“m44PCT

hydr ogen or al kyl; R6 is hydrogen, aIkyI, al kyl S02,

cycl oal kyl S02, hal oal kyl S02, (R9)2NS02, or (R10) S02;

25 R7 is hydrogen or al kyl; R8 is_hydrogen, alkyl,

cycl oal kyl , (cycloalkyI)aIE?Wnpﬁéﬂylcarbonyl,

cycloalkylcarbonyl hal oal kyl car bonyl , al koxycar bonyl ,

al kyl S02, cycloalkyISOZ, 108 WD 2007/ 136982

PCT/ US2007/ 068209 10844 PCT hal odN kyl S02,

am nocar bonyl, (al kyl am no) car bordyl ,

(di al kyl am no) car bonyl, benzyl, nzyl oxycar bonyl , or

pyridinyl; RO is hydrogen, alkyh, or cycloalkyl; and

5 R10 is azetidinyl, p réqildln ‘ plperldlnyl

pi perazinyl, nDrpholln EN QI

honopi peri di nyl, or oI

with 0-3 al kyl substi t ents;

acceptable salt thereof. 10

n |s substi tuted
pharmaceutical ly

5 Neat 2-(1H-Benzotriazol-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate
(0.0535 g, 0.167 mmol) was added to stirred mixture of Compound 1-4 (0.0774 g,
0.128 mmol), 3-methyl-3,8-diazabicyclo[3.2.1]octane, 2HCI (0.026.4 g, 0.128 mmol)
and TEA (0.071 ml, 0.512 mmol) in DCM (2 ml) under nitrogen. The mixture was
stirred at rt for 1h and quenched with MeOH (0.5 ml) and then evaporated to dryness

10 and purified by reverse-phase HPLC to afford isolated in mono TFA salt form of the
product (0.0613 g, 60%)) as a beige solid. LC/MS: m/e 686 (MH+). LC/MS method:
Start % B: 0, Final % B: 100; Gradient time: 3 min; Stop time: 4 min; Flow rate: 4
ml/min; Wavelenth: 220; Solvent A: 10% MeOH / 90% H,O / 0.1% Trifluoroacetic
Acid; Solvent B: 10% H,0 / 90% McOH / 0.1% Trifluoroacetic Acid; Column:

15 XBridge 4.6 x 50 mm S5.

Example 38

N
SN ,S\

20
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2. A conpound claim1l where: R3 is hydrogen, halo,
al kyl, al kenyl, hydroxy, benzyl oxy, or al koxy; 15 R8

w0 googsosgen, al kyl, cycl oal kyl, (cycl oal kyl ) aP&IUS2007/068209
al kyl car bonyl , al koxycarbonyl, benzyl, 10844 PCT
benzyl oxycar bonyl, or pyridinyl; RO is hydrogen or
al kyl; and 20 R10 is azetidinyl, pyrrolidinyl,
piperidinyl pi per azi nyl , N—(alkyl)plpera2|nyl,

hol i t hi hal h di.nyl .
nomomor phiA Ty P R ags Bee SRR od ilbe S ag0e
?%I)Bg% 1613{-'&6) dng aﬁ;hﬂé}dsi‘ﬁ@i%BT@M@ got:i\ &m&%enmmﬁb kD(t 5062,

or

g d R7 |s dr.ogen 4. A

Compaamg Bmect KT NRePE (K SHh g dganods St o B: 0, Fina

conpplynﬂ)oot;raqleat fifhd: 3vmr §t0 mieS4 ABE RRYrate: $Qﬂﬁnn Avavelenth:
ound of claim1 wh 4 1s C cIohexyI

éo %fhﬁ@lVé?t%IlQ/WiOW@P%fh@/|031°/al kiflpagopcetie ﬁgl)dz%mﬁlt B 10%
( Rl@f)zé%% M&%V&%Oﬁﬁﬂu%%ﬁ@ér% ALd /delﬁ%qpﬁls% 8Q% P85,

ompound of claim 1 accordin

f ol |IH\MM§ egﬁ@ﬁ egemer drempejordome 1H NME\( M{%GgL@Rq&ORM
f.,cl 1 d
COuRgsRm 1S ) 3k Myls BF S ToNI oI RER I MRS 1) 2 05,65, 3 1)

of @8I88i(sB H)§é3|5edt(12dnf |4(H)15t(]3e S | cH)rtBsWs{ﬂd Hgs. ®f 2.7 1z, 1 H)
165 5N Voo 52 bz, 1 1) 7.28 (d, =856 Hz, 1 H) 7.40 - 7.64 (m, 1 H) 7.88 (.,

J=8.31 Hz, 1 H)8.07 (br. s., 1 H).
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ONONO O0O0OOOII Il Il NSHNONSIi'NI\
NONSOHNO 10 \NN" N~~1NO// "NOON OO0
wWQO23703d982 O ~O 11 NS~ N\ N - NS NN S N N P:r/Os2007/668209
\ / \ HI / / \ 110 WD 2007/ 136982 PCT/ US2007/ 0682%3 PCT
10844 PCT / /1rr~N' ONFNO Nf \NNNO O O r~0- ‘&Y
O~OHOHI / NOLINSHI \ NNSNNOO-~N" HN
IJNO 1, \//~~NONO O\ 'O000 00 11 11 NS H N /

\'\ 0ONO~i.SOHI NO\ \ A O N ~/j (\\ N°N
ON'NO 0000O0O Il ||CL*H\4AS\I

We claim:

5 L A compound of formula I

OsR?
R1 N

)\
R R
I

10  where:

R'is CO,R® or CONRR’;

N
R?is or ;

*\N/YN\Rs */N%(\\ ~R8

15
R’ is hydrogen, halo, alkyl, alkenyl, hydroxy, benzyloxy, alkoxy, or haloalkoxy;

R* is cycloalkyl;
20  R’is hydrogen or alkyl;

RC is hydrogen, alkyl, alkylSO,, cycloalkylSO,, haloalkylSO,, (R°);NSO,, or
(R')S0,;

25 R’ is hydrogen or alkyl;

R¥ is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, alkylcarbonyl,
cycloalkylcarbonyl, haloalkylcarbonyl, alkoxycarbonyl, alkylSO,, cycloalkylSO,,
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i SOHI/ N\ / O'SONNO\ I"'SOHNO ~aNNO A N
ONO OOOOO0OIlI HHINSNN-NS NN- NSI NN
waeed7h3desya / N OH/ N/ V1 OHI / \/ O 0 N NJI/O8Z907/068209

""000 O S NH'HNpI" HN 5 111 WO
2007/ 136982 PCT/ US2007/ 068209 10844 PCT ": ~, - A" 108y PCT
oooo*ooo \NSNINNS-NINS NNOHI OH\ OH
N\JJ~~~ NI NONO OOOONN i'SOHI\ N- O
N N 0 0

VSOE(?\I%\QQ’S gnml\rllorcar (in)Jl (alkylammog)caﬁ)onyl, (dialkylamino cargon(y)ll, benzyl,
benzyloxycarbonyl, or pyridinyl;

R’ is hydrogen, alkyl, or cycloalkyl; and

5
R'? is azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
homopiperidinyl, or homomorpholinyl and is substituted with 0-3 alkyl substituents;
or a pharmaceutically acceptable salt thereof.
10

2. A compound claim 1 where:

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

15 R®is hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, alkylcarbonyl, alkoxycarbonyl,
benzyl, benzyloxycarbonyl, or pyridinyl;

R’ is hydrogen or alkyl; and

20  R'"is azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, N-(alkyl)piperazinyl,
morpholinyl, thiomorpholinyl, homopiperidinyl, or homomorpholinyl.

3. 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
4. A compound of claim 1 where R” is hydrogen.
5. A compound of claim 1 where R? is methoxy.
30 6. A compound of claim 1 where R* is cyclohexyl.

7. A compound of claim 1 where R is alkylSO,, (R*),NSO, or (R')S0,.
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N I / O Chiral N" NONNONO pO O "Op QO
iO ONSHI "/ V' \ NS~SH" \ HSON" 0 OO N\J AO' A
wol@hisek2" ~\ " 0 ~ NINONO OOOOOECT!U 82007/068209
NS NNNSN\VN- NS N\VN HOHO I/\@S%PCT
Il OHI / v/ A\ 50N" HNJIMO\--NONO OO
N Np\ I /SOOHI\ NO\ \ NSO NN/ \/ I " 112
WO 2007/ 136982 PCT/ US2007/ 068209 10844 PCT /-lr~vIN
I %I O OA cg)mglound of claim 1 according to the following stereochemistry.
OsR?
H
R N
) )

10

110



2

: ¢

0\4

= =z
AEZE
Ov_F+_C

z =z
vaou S
Z g O nZ=
= _TZz
—_ _ )
NMHONOO
Hm%OoMM
‘T~ oz \
NOIOOOM /Hm
—Z LL

—509=°54.
owm—_

T . Z0

@] ]

111



4ﬂTT

2
R
O —
MNM~8~WM ov N/'
o — —_ = )
nmmnwum
’ T
°og8I_o
© Oau
do Z
\MOJ umm
aO(uo
~~ /O
- prd
I“MNOO_
HM. oW
°Bo_
~m0momn
_> o
N9 m~\
—~o00 o_0
N&FO 0
S,%FA VmN
N> o — .
NO OIINm M
Fm/ =3 o#
O%Mm NON : i =
N/O - NN O//\NH OINH
_Q\F\ \/ zT o\“aNF\o :
MP(NONV E |
 — N N
§3<<Z, |
_%Nsmsmw o
OG%N < - o7y, __
36 _ . \
OlMF _mm
T55 .22z
JWMNW\QO
1 N
=

112



(=)
§ O
£ ~
S
z S =
og_=
@] nZ=Z2=222
@) WN
mSMNS~m
ogEz=z
\DLAI_._ NI~_N
m 1N%/N
Zw 'z
Z 5202
204z
n _<0cz
NO MOJ
I .. Oo
4 O
2 o _uo
O o0
prd O&O o
, T Zo =
o —. o _.nus
Zz=-RK
|l . oO0OITO
s Oo
pN&OOO
- o:=: -0

113



I~V H/ '\ NHH NN N ONONO O-~O00O-~0O NN

iSH~~/ o0 JSH O-~ and 5 or a pharnaceutically
waeceeps@Bt e salt thereof. 11. The conpound of PBCEHUA2007/068209

LN z 0O IS NOw 10 or a pharmaceutically

acceptable salt thereof. 12. The conmpound of clai 0344 PCT

where the salt is hydrochloride. 15 13. The conpound

of claim1l 115 WD 2007/ 136982 PCT/ US2007/ 068209 10844

PCT LN Oz OS NN HOWw or a pharmaceutically

acceptabl e sdlit thereof. 5 14. A conpositi Chiral

conpri si ng npound of clagmi‘ or a \@N °

5 ther eef , >\t

[o} Chiral
~ X
Chiral i (o] N
\©N N ° N.___O
<
g 2 g <
~, -3~ N Ny S~ N
N”WN N”WN
OH (o]
RSPV E RS UG
o Chiral
Chiral )]\N
e 'y
N
(o] (o] 4

[o] Chiral Chiral

Chiral
—N N [o) - @N
N .

114



10 fromthe group consisting of interferons,
cycl osporins, interleukins, HCV netall oprotease

w0 ndorhsd98z s, HCV serine protease inhibitors, HZVI/US2007/068209
pol ymerase inhibitors, HCV helicase inhibitors, WMPCT
NS4B protein inhibitors, HCV entry inhibitors,
assenbly inhibitors, HCV egress inhibitors, HCV NSSA
protein inhibitors, HCV NSSB protein inhibitors, and
HCV replicon inhibitors. 15 16. The conposition of
claim 14 erein the conmpound of cl |m1|s Jn-~N O N
Iz~ S
acce t(abl e Sa

i nfecti on conprl sing admnistering a therapeutically
effecti ﬁum of a conpoung of claiml to a

pat i ent” met hod of (:I#m b8 furthery gl ng
adnmiTij nj s&e:rl ng "'4 east one " addithg corrp,ound haw
therapeu' he A hefein the cdHpd i

¢t et tny_of Mnte o
cycl porins, terléukom% | 'opr-ot \
|nh|b|tors erlnep teaseibitors

pol ynerase inhibitor's, HCV helicase inhi b| tors, HCV

NS4B protein inhi i or s, HCV entry in Pbitors, HCV

assenbly inhi b'btq y HCV egress inhbQiters, HCV NSSA
¢ HCV NSSB pr ot ei qji nhi bitors, and

5 orapharmaceutically acceptable salt thereof.

11. The compound of claim 1

B‘\//N\
0, N

LAV S W
@

10

or a pharmaceutically acceptable salt thereof.
12. The compound of claim 11 where the salt is hydrochloride.

15 13.  The compound of claim 1
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15 20. The nethod of claim 18 wherein the conpound of
claimlis LNz O ONSNNOWw 20 or a

w@banrseeut i cal |y acceptable salt thereof. 21.prPdmnes2007/068209
nmet hod of claim 19 wherein the conpound of claim ]]TQiS%PCT
117 WO 2007/136982 PCT/ US2007/ 068209 10844 PCT L
Z ONs, NN Ow or a pharnmaceutically acceptable salt
thereof. 118

B‘(/N\
O, N

0 O S
\rs\H O N
Y Q OMe

or a pharmaceutically acceptable salt thereof.

5 14, A composition comprising a compound of claim 1, or a pharmaceutically

acceptable salt thereof, and a pharmaceutically acceptable carrier.

15. The composition of claim 14 further comprising at least one additional
compound having therapeutic benefits for HCV wherein the compound is selected

10  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.

15

16. The composition of claim 14 wherein the compound of claim 1 is

20  or a pharmaceutically acceptable salt thereof.

17. The composition of claim 15 wherein the compound of claim 1 is
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or a pharmaceutically acceptable salt thereof.

18. A method of treating hepatitis C infection comprising administering a

therapeutically effective amount of a compound of claim 1 to a patient.

19. The method of claim 18 further comprising administering at least one
additional compound having therapeutic benefits for HCV wherein the compound is
selected from the group consisting of interferons, cyclosporins, interleukins, HCV
metalloprotease inhibitors, HCV serine protease inhibitors, HCV polymerase
inhibitors, HCV helicase inhibitors, HCV NS4B protein inhibitors, HCV entry
inhibitors, HCV assembly inhibitors, HCV egress inhibitors, HCV NS5A protein
inhibitors, HCV NS5B protein inhibitors, and HCV replicon inhibitors.

20.  The method of claim 18 wherein the compound of claim 1 is

B‘(/N\
O, N
0,

o <
\N/S\H N
l O Y Q OMe

or a pharmaceutically acceptable salt thereof.

21. The method of claim 19 wherein the compound of claim 1 is
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or a pharmaceutically acceptable salt thereof.
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