1 |INH BITORS OF HCV REPLI CATI ON CROSS- REFERENCE TO
RELATED APPLI CATIONS 5 This application clains the
benefit of U.S. provisional application serial no.
60/ 608,932 filed August 9, 2004 and U.S. provisional
application serial no. 60/660,555 filed March 11,
2005. BACKGROUND OF THE I NVENTION 10 Hepatitis C
virus (HCV) is a nmjor human pathogen, infecting an
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HCYV is a positive-stranded RNA virus. Based on a comparison of the
deduced amino acid sequence and the extensive similarity in the 5’-untranslated
20  region, HCV has been classified as a separate genus in the Flaviviridae family. All
members of the Fiaviviridae family have enveloped virions that contain a positive
stranded RNA genome encoding all known virus-specific proteins via translation of a
single, uninterrupted, open reading frame.

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

30 possible effect of genotypes on pathogenesis and therapy.

The single strand HCV RNA genome is approximately 9500 nucleotides in
length and has a single open reading frame (ORF) encoding a single large polyprotein




| engt h and has a single open reading frane (ORF)
encoding a single |large polyprotein 2 of about 3000
amno acids. In infected cells, this polyproteinis
cleaved at nultiple sites by cellular and viral
proteases to produce the stguctural and non-structura
(NS) proteins. In the case of HCV, the generation of
mat ure non-structural proteins (NS2, NS3, NS4A, NS4B,

NS5Aof s 7! f viral proteases .
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experimental therapeutic regimens involving combinations of pegylated alpha-
interferon and ribavirin, a substantial fraction of patients do not have a sustained
25 reduction in viral load. Thus, there is a clear and long-felt need to develop effective

therapeutics for treatment of HCV infection.

Among the compounds that have demonstrated efficacy in inhibiting HCV
replication as selective HCV serine protease inhibitors are the peptide compounds
30  disclosed in U.S. Patent No. 6,323,180. NS5B polymerase inhibitors have also
demonstrated activity. However, none of these compounds have, to date, progressed
beyond clinical trials (De Clercq, E. J, Clin. Virol. 2001, 22, 73-89).



Anmong t he conmpounds that have denonstrated efficacy in
inhibiting HCV replication as selective HCV serine
protease inhibitors are the peptide conpounds 30
disclosed in U S. Patent No. 6,323,180. NS5B

pol ynmerase inhibitors have gl so demonstrated activity.
However, none of these conpounds have, to date,
progressed beyond clinical trials (De Cercq, E J.
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The invention enconpasses conpounds of Formula I,
i ncluding pharmaceutically acceptable salts and
sol vat es thereof, coPBOSRITTIRYN QF IWWBMEIONonpounds
1@nd use of the conpounds in treating hepatitis C. 15
One aspect of the invention is a conmpound of formula
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compounds, and use of the compounds in treanng hepatitis C.

15 One aspect of the invention is a compound of formula (I)
R N B
.\
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R n
¢y
wherein

20 nisQ,1,2,0r3;

A is a five- or six-membered aromatic ring optionally containing one or two
heteroatoms independently selected from nitrogen, oxygen, and sulfur;

25 Bis afive- to twelve-membered ring containing 0 or 1 double bonds and optionally
containing one or two additional heteroatoms selected from nitrogen, oxygen, and
sulfur; wherein said ring is optionally substituted with one, two, three, or four
substituents independently selected from alkoxy, alkoxycarbonyl, alkyl, carboxy,



het er oat ons i ndependently sel ected from nitrogen,
oxygen, and sulfur; 25 Bis a five- to twel ve-nenbered
ring containing O or 1 double bonds and optionally
contai ning one or two additional heteroatons sel ected
fromnitrogen, oxygen, and ,sulfur; wherein said ring
is optionally substituted with one, two, three, or
four substituents independently selected from al koxy,

al ko r

ral GO 57l B s GRS, R Sing SN A himincato,
di al Nﬂ &n{hﬁlbéi )Gyibonyll\mﬁﬁgo (NR4R5)car bonyl and 0xo;

R is selected from-C(O NRARS, - CO2R4,  5- tetrazol yl,
cyano OS NH > NHand ssTT 5 ~~N,  each R2 is

i ndeRbisdelntted fram - SRR ‘RT, 08068 Sxytrazeallyl oyana) ky | |

al kyl, al kyl am no, no, aryl al kgxy, aryl oxy,
di al kyI am no, hal o, | oal koxy, halyal kyl, hydroxy,
and hydroxyal kyl; 10 NHs a five- Hseven- nenber ed

cycloal kyl ring, R4 i% eﬂdf r@.m rogen, al kyl,
hydr oxyal kyl , ami noal k§, ¥alkyl am ib) Kyl ,

(di al kyl am no) al kyl, aryl, arylal kyl, and
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10

R? is a five- to seven-membered cycloalkyl ring;

R* is selected from hydrogen, alkyl, hydroxyalkyl, aminoalkyl, (alkylamino)alkyl,
(dialkylamino)alkyl, aryl, arylalkyl, and (NR°R)alkyl;

15
R is selected from hydrogen, alkyl, hydroxyalkyl, aminoalkyl, (alkylamino)alkyl,
(dialkylamino)alkyl, aryl, arylalkyl, (NR°R")alkyl, alkylcarbonyl, arylcarbonyl,
(NR'R")carbonyl, -S(O).R®, ~S(0)NRR,

I
R
H RTO Rﬂ ’ R10 g M

Rto Re
20
or NR*R® taken together is pyrrolidinyl, piperidinyl, piperazinyl, homopiperidiny],
motpholinyl, or thiomorpholinyl and is substituted with 0-2 substituents selected
from the group consisting of alkyl, hydroxy, amino, alkylamino, dialkylamino,
pymrolidinyl, piperidinyl, and pyridinyl;
25
R® and R’ are independently selected from bydrogen and alkyl;

R® is selected from alkyl, cycloalkyl, aryl, and heteroaryl;



Rto Ra Rto7~Rs. N ,and NaC Rto Ro 20 or NR4R5 taken
together is pyrrolidinyl, piperidinyl, piperazinyl,
honopi peri di nyl, norpholinyl, or thionorpholinyl and
IS substituted with 0-2 substituents selected from
the group consisting of alkgl, hydroxy, am no,

al kyl am no, dial kyl am no, pyrrolidinyl, piperidinyl,
and pyridinyl; 25 R6 and R7 are independently sel ected
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or a pharmaceutically acceptable salt or solvate thereof.

20 Another aspect of the invention is a compound of formula (I), or a
pharmaceutically acceptable salt thereof, wherein A is selected from furyl, phenyl,
and pyridinyl.

Another aspect of the invention is a compound of formula (), or a
25  pharmaceutically acceptable salt thereof, wherein B is a five- to nine-membered ring
containing 0 or 1 double bonds and optionally containing one additional heteroatom
selected from nitrogen and oxygen, wherein said ring is optionally substituted with
one or two substituents independently selected from alkoxy, alkoxycarbonyl,
carboxy, hydroxy, (NR‘RS)carbonyl, and oxo.
30
Another aspect of the invention is a compound of formula (D), or a
pharmaceutically acceptable salt thereof, wherein B is a seven-membered ring
containing 0 or 1 double bonds and optionally containing one additional heteroatom



pharmaceutically acceptable salt thereof, wherein Ais
sel ected fromfuryl, phenyl, and pyridinyl. Another
aspect of the invention is a conpound of formula (1),
or a 25 pharmaceutically acceptable salt thereof,
wherein Bis a five- to ning-nmenbered ring containing
O or 1 double bonds and optionally containing one
addi ti onal heteroatom selected fromnitrogen and
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20  pharmaceutically acceptable salt thereof where R’ is ~C(O)NR'R®, R is hydrogen,

and R’ is -S(0);R® or —S(0),NRR’.

Another aspect of the invention is a compound of formula (1), or a

pharmaceutically acceptable salt thereof where wherein R is —C(O)NR'R®, R* is

O
RrY 191

25 hydrogen,R®is " RY R and N RY “Réig selected from the group consisting

3



and - CO2R4. Anot her aspect of the invention is a
conpound of formula (1), or a 20 pharnaceutically
acceptable salt thereof where RL is -C(ONRARS, R4 is
hydrogen, and R5 is -S(0O 2R8 or-S(0O 2NR6R7. Anot her
aspect of the invention is @ conpound of formula (1),
or a pharnmaceutically acceptable salt thereof where
wherein Rl is -C(ONR 4R, Wis 25 hydrogen, RS is H
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Another aspect of the invention is a compound of formula (I, ora
pharmaceutically acceptabie salt thereof where each R? is independently selected
from halo, alkoxy, arylalkoxy, and hydroxy.
10 Another aspect of the invention is a compound of formula (I), or a

pharmaceutically acceptable salt thereof where n is 0 or n is 1 and R® is halo or
C;.3alkoxy.




OHOO Oand N H Yol alkyl™ OO 5 Another aspect of
the invention is a conpound of fornmula (1), or a
pharmaceutically acceptable salt thereof where each R2
i s independently selected from halo, alkoxy,

aryl al koxy, and hydroxy. 10gAnot her aspect of the
invention is a conpound of fornmula (1), or a
pharmaceutically acceptable salt thereof where nis 0

or n is lAaétHer38pdcBotifd RiveiitionHd a SRhFRARY of BrmdlR
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invention is a conmpound of formula (1), or a
armaceujically acceptable salt thereof, wherein R4
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is selected from hydrogen and alkyl; and

RYHN > RY

R’ is selected from -S(0),R", -S(0);NR°R’,
10

Another aspect of the invention is a compound of formula (IT)

RZ

(I
15  or a pharmaceutically acceptable salt thereof, wherein

nisQor{;

A is selected from furyl, phenyl, and pyridinyl;

20
B is a five- to nine-membered ring containing 0 or 1 double bonds and optionally
containing one additional heteroatom selected from nitrogen and oxygen; wherein



Anot her aspect of the invention is a conmpound of
formula (I1) R | BR2 cm15 or a pharnmaceutically
acceptable salt thereof, wherein nisOorl; Ais

sel ected fromfuryl, phenyl, and pyridinyl; 20 Bis a
five- to nine-nenbered ringgcontaining O or 1 double
bonds and optionally containing one additiona

het er oat om sel ect ed fron1nitrogen and oxygen; wherein

9 Sﬁ'hdjnﬁg i84p ﬂl(ﬁlaﬁp;ﬂbgﬂm L{Fl %&g?%ﬂrlr% Eﬁ igngﬂ)epeg&en %electad

substituents i nde
al kofeym ake Ehﬂkoxmﬂtmxy caxhws bydroxy, mmmmbﬂnmid oxand
oxo; RI is selected from-C(O NR4R5, and -CO2R4; 5 RZ
is se]ected from al koxy, arylalkoxy, and hydroxy; R4
i s skl iestleded fram-OYINRIRT) andleyjRY; hydr oxyal kyl
§m noal kyl, (al kyl am no)al kyl, (d| al kyl am no) aI kyl ,

ky 10 R5 is sel ected from hydr ogen, al kyl,

hyd I kvd | kyl
(d ;%?%m RIITHIPR. 8. YIRS ° S onror o
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|s Oﬁgkgl O 2 substltuents sel ected from
the group co ti of al kyl , hydroxy, am no,

) kyl ami no, di al kyI am no,
R’ is selected from hydrogen, alkyl, hydroxyalkyl, aminoalkyl, (alkylamino)alkyl,
(dialkylamino)alkyl, alkyl, -S(O),R%, -S(0),NR°R’,

O
14
R"HNM‘" RX\"
R0 “R9 ;and  p1g “ge

15 or NR*R® taken together is pyrrolidinyl, piperidinyl, piperazinyl, homopiperidinyl,
morpholinyl, or thiomorpholinyl and is substituted with 0-2 substituents selected
from the group consisting of alkyl, hydroxy, amino, alkylamino, dialkylamino,
pyrrolidinyl, piperidinyl, and pyridinyl;

20 R%andR”are independently selected from hydrogen and alkyl;
R® is selected from aryl, cycloalkyl, and heteroary;

9 .
R’ and R" are independently selected from hydrogen and alkyl; or
25
9 10 .
R™and R, together with the carbon atom to which they are attached, form a four- to

seven-membered saturated ring optionally containing 1 or 2 heteroatoms selected
from nitrogen, oxygen, and sulfur; and



pyrrolidinyl, piperidinyl, and pyridinyl; 20 R6 and O
are i ndependently selected from hydrogen and al kyl ;

R8 is selected fromaryl, cycloal kyl, and heteroaryl;
R9 and R10 are independently selected from hydrogen
and al kyl; or 25 R9 and R1), together with the carbon
atomto which they are attached, forma four- to
seven- nenbered saturated ring optionally containing 1

or et er oat ons sel.ected fromnitroge oxy ,. and
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car boxyal kenyl . Anot her aspect of the invention is a
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Another aspect of the invention is a compound selected from the group

consisting of



OSp ONOJO\ NO O H~; ONON OOON kN
NMgNHI, / I H5 and or a pharmaceutically
acceptable salt or solvate thereof. 16 As used in the
present specification the followng terns have the
meani ngs indicated: The teym "al koxy," as used
herein, refers to an al kyl group attached to the 5
parent nol ecul ar noi ety through an oxygen atom The
term "al koxyal kyl ," as used herein, refers to an al kyl
group subst idytgd mnth ong,_nuwo, or threg akkoxy
groups, 10 Th " ted herein,
refersitqg ag allkoxy proup afitachedi t g tle -arent

mol € t 19 o1 ¥ term
"al kyl , " her ei to a grogp i ved
froma str t or chai n satur

hydr ocar bon~eont aj ning fr one to six carbon at oms.
15 Sone exanplgs of al kyl groups |nclude but are not
limted to, agenyh,, ethyl | sQPH.opyl., and tert-butyl.
as used herel% refers to

g al kyl' g oup. 20 The term

"al K91 cir b ﬁﬁi- ef ers to an al kyl
group attx 1 De=gCul ar noi ety through
' as used herein,




The term "al kyl am noal kyl ," as used herein, refers to

an am no group substituted with an al kyl group and

attached to the parent nol ecul ar noiety through a

al kyl group. 30 The term"diallryl am noal kyl ," as used

herein, refers to an anmno group substituted with two

al kyl groups and attached to the parent nol ecul ar

noi ety through a alkyl group. 17 The term

“am noal kyl ," as used herein, refars to an am no_group

attached to th¢ parent nnlecubargzgﬁety thro qué%g
eférs

al kyl group?® term "aryl 3 sed herein,‘

to a pheny or agbicyclhrs, or 5 [ s, fused
ring,.s ei n o t hgy

phenyl ) pcyclic f gP Syst el of
a phenyl used to a nonocyc iC cycloa

group, a yclie cycloal k roup, or anof

q
phenyl groups:
a bicyclic fused ring systemfused tg~sa nonocyclic

cycl oal kenyl group, j'a nnnocycllc | kyl group, or
anot her phenyj roup. The ar VOI%roups of the
present di" re can be att af to the parent

nol ecy ty througk Bstitutabl e carbon atom

in tH Repr eser vzaypl es of aryl groups
i ncl udes are not |imee =Nt hr acenyl ,

azul enyl , ycl ooct atri enyl | uorenyl, indanyl,

i ndenyl , pht hyl , phenyl, a tetrahydronaphthyl

The aryl groups of the present disclosure can be
optionally 15 substituted with one, two, ’ﬂhree four,
or five substituents |ndependently sé?‘c ed fromthe

group consi sting of ahkkoxy, 0oXy, cyano,

hal o, haloalkoxy “hra-oal gyl | nitro, and oxo.
The term"agry) & ). asy » refers to an

ar yl t Wa§Eg—¢ 3 t he 3 ol ecul ar i ety
t hrough an al koxy gyoup. The ter ryIaIkyI," as used
herein, refers to al kyl group Substituted with

one, two, or three aryl groups.
i

o AT

or a pharmaceutically acceptable salt or solvate thereof.



25 The term "aryl carbonyl,"” as used herein, refers to
an aryl group attached to the parent nol ecul ar noiety
t hrough a carbonyl group. The term "aryl oxy," as used
herein, refers to an aryl group attached to the

parent nol ecul ar moi ety thrpugh an oxygen atom 30 The
term"carbonyl," as used herein, refers to -C(O)-.

The term "carboxy," as used herein, refers to - CO2H.

18 The tgf medSVhbL ?ﬁkéﬁ%&iﬁwﬁ & a?éhg%{ efins 1Fa‘%£ fHendaBings

a non-aromatic, unsa

bi cylodicged:or tri cycl ic ring system having thr ee to
fourteen carbon atonms and zero heteroatons.

Represent ati ve exanpl es of cycl oal kenyl groups

i ncl ude, Thstterar ‘alkvay,”lak n3dddwreim referscd adslkyrprdup atiached to the

tah t hal e nd 5 norbonyl enyL The term
cycIf "F %%rﬁmé%'oﬁgy MW g:mxygp%{atg% to a saturated
nDnocycllc bi cyclic, or tricyclic hydrocarbon ring
system hayi ng three to fourteen c;arb n ato and
het er oat %tg@e&ﬁl@é‘ {1 8 &sedbgrsin.aefersito &‘}/g'i%laml'iﬂmgsumted
gr OUgith oriRCtvwets Or thRigtallavi@ gdfipsiot |imted to, adamantyl,

bi cycl o[ 3. 1. 1] heptyl, cycl obutyl, cycl ohexyl,
cycl opentyl, and cyclopropyl. The terns "hal o," and

fohal ogen 'fhea&ﬁ*%ﬁ&xzmnﬂl » §5{s8d hérBinBefer{do anfaikoRy

15 The term "hal oal as used herein, refers”fo a

hal Gépehpd tqythe @m&malem majety threughes eahonybgrewm| ar

noi ety through an oxygen atom The term "hal oal kyl ,"

as used herein, refers to an al kyl group substituted

wi th  ondhe tamm, “alkiil, ¢as used héroipy refeas togegroun demwed £Om Eistraight or

t I.i} [1] IE
a?cr)mat [ g&flh\%g{sxor s@d&? ogr%ég |r§]m| lﬁ 4 ﬁé‘?eetgg?‘ ebgg OmS.
lén e S@ﬂmrmampbeb@dk;d @rdupsinciude, topt mmothmﬂecblb; methyif ethlyl,

0, remai ni ng atons are carbon. The
ter '&'gg%’tyéra%g%r bu I so includes

The term “alkylamino,” as used herein, refers to -NHR?, wherein R* is an
alkyl group.
20
The term “alkylcarbonyl,” as used herein, refers to an alkyl group attached to
the parent molecular moiety through a carbonyl group.

The term “amino,” as used herein, refers to -NH;.
25
The term “alkylaminoalkyl,” as used herein, refers to an amino group
substituted with an alkyl group and attached to the parent molecular moiety through a
alkyl group.

30 The term “dialkylaminoalkyl,” as used herein, refers to an amino group
substituted with two alkyl groups and attached to the parent molecular moiety
through a alkyl group.



bi cyclic systens where a heteroaryl ring is fused to a
phenyl group, a nonocycle 25 cycl oal kenyl group, as
defined herein, a nonocyclic cycloal kyl group, as
defined herein, a nonocyclic heterocyclyl group, as
defined herein, or an additjonal nonocyclic
heteroaryl group; and tricyclic systens where a

bi cyclic systen1is fused to a phenyl group, a

nonocycl i Lal. rou d ed herein,
ronocycl i e ARl RN - B iR nerdh i I AR pfoug Bached 1o
het ehmpa;mtyﬂol@utaumowaﬁthdmfghﬁeﬂcyhgb&p.n, or an 30

“addi tional nonocyclic heteroaryl group. The heteroaryl

groups are attached to the parent nolecul ar noiety

through arby tatT ey ub adddefedr, bﬁ&sﬁfaﬂtdnﬁpiﬁﬂ ,%E@Bicyalcor
eteroary

resentative exanpl es of
d{@mﬁﬁ EFEFEBBE Hiterhyaerrip ong prmers of the rings is a phetyl group.
b enZBiswdt a&ed rihg sﬁ&%%ﬂﬁ loﬂl ph E‘F ffJ fEsadb!a monocyolic
benzothlenyl ct nnol i nyl enzof uranyl, furanyl,

i mi FESlenkenyl sﬁ%&zﬂdp%ocqumlyﬂky igsenpa otanpther phenyl group.

O o A e

pyr iTRNGPYEVE cyqioalkenyherpup, gymaneeyoji cyqigalkmgyoup, or another phenyl
UI n I

ltg ri azglIJ ﬂwﬁ;ﬁ‘ ggﬁgézé@th @%ﬁg& Jl;ézlalﬁz]l“l %}ﬂlbe a##%‘g{el%/éel? n

gro @pﬁec@fﬂr mtqothe@@htanﬁ substitutableisarbon atonbm thpgroopal I y

b _
2 Bbgite E%Ea?ls I nde pe n ou%p["f%ﬁlg? @39?“? 8?#' th eedStP b*ff‘ﬁhmcenyl’
con simdtﬂyth Picykloattatweeyl, ﬁ:hdrgﬂ}'l, indanblp indenyd yraaphthyl, phéngl, and

hal t d Th
tor el S0 gRh B e ot Aisc B b ohSmaty
1ser lsulishy.ﬂh’domylﬁd)ﬂey twa, tiace, &ﬁ@,dJr e substituests ﬁfd‘épérﬂetﬂl} selected

o Hone B SR ot A onS kbl

al kmogkﬁppymm@ymxwth one, two, 15 or three
-NR6R7 groups. The term "(NR4R5) car bonyl ," as used

herein, refers to an NRARS group attached to the

par ent n'l’h@fé#ﬂ:\ a&r)ylﬁﬂdo% Y ad 1@ ORI rt&s RPGYdryi W to the

The term (NR6R7 carb " as used hereln;,
2, p |5no1ety throu, analkoxy group.

The term “arylalkyl,” as used herein, refers to an alkyl group substituted with
one, two, or three aryl groups.

25 The term “arylcarbonyl,” as used herein, refers to an aryl group attached to
the parent molecular moiety through a carbonyl group.

The term “aryloxy,” as used herein, refers to an aryl group attached to the
parent molecular moiety through an oxygen atom.
30

The term “carbonyl,” as used herein, refers to -C(0)-,

The term “carboxy,” as used herein, refers to -CO,H.



attached to the parent nol ecul ar noiety through a
carbonyl group. The term "oxo," as used herein, refers
to =0. 25 Certain conpounds of the present disclosure
may al so exist in different stable conformationa
fornms which may be separablg. Torsional asymetry due
to restricted rotation about an asymetric single
bond, for exanple because of steric hindrance or ring-

strain, ' ation i fferent conforners..
The pr esgﬁ%é t&ggﬁlgég'?@i’i %Ac‘l%ﬁ% gére%hrgger%%naf%zphaé?%t}fapaﬂmlly
i sormmsatuated mewecyriiciocyils, oamityolioding eystetthavingtieed to foingeen

i nv ' vari o eonetric i so S a

o e R SRS Beier ik K n S RUVE e sariBkeny aroups
subsitélodes bittsaraman lindted b s ecloliex bl -ceahbdongpathaletyl, Ands.

Ist snh ul d,be, understood that the disclosure

énco é’wé%uyboth isoneric fornms, and m xtures

t hereof, which possess the ability to inhibit the NS5B

pol yneri The term "E" represents higher

of . .5 "
order su E@? Fere RY<ioatiylo g picr bgrein, Friers ¢ a sahwated monocyclic,
car igychiaobaitysR HikifocR®BA ring E‘ﬁ%c?]ﬂ‘ﬁavhfg’ thiee gé(; foé:fﬁ@%nhecéﬁ{bh%toms

hi gher order substituents on e same Si

car 58 218 Beisreatesish Repisermintive examnles aftyslenikd @ranps inglndebut are
10he potNitéd BladBRARSE Bi beftyiC t

exanpl e the ’corrpoung%il Iaﬁ[sy{?g]?ée%ﬁbg’rcow ﬁgap?}ed{g%?%?ﬁmﬂ’
i nclabgiexclepropyl st er eoi someric forms, including

enantioners and di astereoners. Stereo isoneric

m xtures of the conpounds and rel ated internedi ates

can be sdpateamethaloyt and ‘haliogénd Ul used beveip)refea tochr, A1,y ot b

nmet hods comonly known in the art. 15 R4 | NR5

15 The term “haloalkoxy,” as used herein, refers to a haloalkyl group attached to
the parent molecular moiety through an oxygen atom.

The term “haloalkyl,” as used herein, refers to an alkyl group substituted with
one, two, three, or four halogen atoms.
20
The term "heteroaryl," as used herein, refers to an aromatic five- or six-
membered ring where at least one atom is selected from the group consisting of N, O,
and S, and the remaining atoms are catbon. The term “heteroaryl" also includes
bicyclic systems where a heteroaryl ring is fused to a phenyl group, a monocyclic
25  cycloalkenyl group, as defined herein, a monocyclic cycloalkyl group, as defined
- herein, a monocyclic heterocyclyl group, as defined herein, or an additional
monocyclic heteroaryl group; and tricyclic systems where a bicyclic system is fused
to a phenyl group, a monocyclic cycloalkenyl group, as defined herein, a monocyclic
cycloalkyl group, as defined herein, a heterocyclyl group, as defined herein, or an
30  additional monocyclic heteroaryl group. The heteroaryl groups are attached to the
parent molecular moiety through any substitutable carbon or nitrogen atom in the
group. Representative examples of heteroaryl groups include, but are not limited to,

benzoxadiazolyl, benzoxazolyl, benzofuranyl, benzothienyl, cinnolinyl,



OHOI N/ \ The term "conpounds of the disclosure"”,
and equi val ent expressions, are neant to enbrace
compounds of Fornula (1), stereoisonmers, enantiomers,
20 di astereoners, and pharmaceutically acceptabl e
salts or solvates thereof. Qimlarly, references to
internedi ates are neant to enbrace their salts and
sol vates where the context so pernmits. The term

" sol ., ; o o ‘

o P EefuiRl Srieh BARLERY. BREATIAAR, BbpBolf TkRdIny!

ol deothiazolylysaphtheridioylgenadinzelyl, oxanotydpyodinyh pyridazinyl,

ohysi cal - ASSQEL AL . . N

Cor DRt Ml DA PERET IR, AR SigoByiainy,

i solthienydstriafodyl, thiadimpdlgl, winbiniazingl. dihe heemad groapd of the present
lecules are 21 .incorporated.in the stal lattice .

87 biois Jlpd ontiond TRttt Fich 2pe. Marlnta dBur, piiive sbstients

sol \indepentiehtly s:duoted fionothe gebupRbhdisting of aikbxse alkyl, ¢dboiye tvano,

"solvate" enconpasses .bqth sol ution-phase and

 solaf Brlaliaiy BRoaSd Ayliotyy e g 08 | nel ude

hydrates, ethanol ates, nethanol ates, and the like. 5

Sone of e conpounds_ of the present disclosure can

exi st as & fer® “hydiexy.| siuspd hesein; iefaryigeQ@ty) |

pharmaceutically acceptable salt forns of the
conpounds. Pharmaceutically acceptable salts are

t hose i nThaiean “hyfsorplol.2ps w56 Bergw, reéars tocag allyl Brppn substituted

Si ORY;lH | gical activity or
o Gl ek R ool

und 10 as such function as
phar macol ogi cal equi val ents. These salts can be nade

cormerci 29t R0 RoAE e UstaF S STl B e v
1gal %ﬁg@_hﬂfg;%%g%%t e, adipate, alginate, citrate,

aspart at e, benzenesul fonate, bisulfate,
butyrate, canphorate, canphorsul fonate; digluconate,

I h ' | fate, hepta , h te,
Por mat o 1he iR sOUR S payigcaniuesd e im TS RO B A sroup
hy Qi Bgh f8ne Rl Mk RRRES SRR ErbohRGhape:

20 The term “(NRGRT)carbonyl,” as used herein, refers to an NR®R? group
attached to the parent molecular moiety through a carbonyl group.

The term “oxo,” as used herein, refers to =0.

25 Certain compounds of the present disclosure may also exist in different stable
conformational forms which may be separable. Torsional asymmetry due to
resiricted rotation about an asymmetric single bond, for example because of steric
hindrance or ring strain, may permit separation of different conformers. The present
disclosure includes sach conformational isomer of these compounds and mixtures

30 thereof.

The invention encompasses various geometric isomers and mixtures thereof



mal eat e, nesityl enesul fonate, nethanesul fonate,

napht hyl enesul fonate, nicotinate, 2-

napht hal enesul f onat e, oxal ate, pal noate, pectinate,
persul fate, 3-phenyl proprionate, picrate, pivalate,
propi onate, succinate, tartpate, trichloroacetate,
trifluoroacetate, phosphate, glutanmate, bicarbonate,
par a-t ol uenesul fonate, and undecanoate. 20 Exanpl es of

aci dsuMihgE ok Mk 42n X%bé@én?%%%@gg%ﬂ aééory double

acceptable addition salts Inc norgani c
s uc hbaads. hiy shawddhbeaniderstog thab the disclosurs ehdotpasses bath ibomeric forms,

pho r h, as | i Ielc

C o oranibireedfddt WOk foEk R BB B0 B e Sooel Bt of
sal tBCVncl ude lithium sodium potassium 25 cal cium
nagnesi um and al um num as well as nontoxic

quaternary am ne cations such as ammoni um

t et r anet iimeamm‘mmimmmﬁhyﬂd&rmiﬂtwﬁts diEdppidiR BideS of the

di meg Iamne, t.rijeth ne, | am ne,

di etBACRTHIRET dayhle, FE %/%ﬁg% %ﬁ F%Fﬁsﬁgs higharjogder gubstituents on
N, N-ttie; st sydeauTithe daﬂmonl‘dafmh amhmw@fd i dine, N

“met hyhnor phol i ne, di cycl ohexyl am ne, procai ne,

di benzyl am ne, N, N 30 di benzyl phenet hyl am ue, and

I8N - di bersuyeaifime @B@emﬁﬁloﬁ&e ifdeli@én &%@&?&g&ﬁy&m atoms,

ic anjnes useful for the forma |on 0 ase

adgl P Fampls the cqmpoupd; i M%%i?@bmdmm@m@mm ahi ne,
di etshrebMoni®ib SormB) iRENAAE BSamtidR Pr\s} i e gzje&ﬁers Zéehezﬂgmenc

i nvention also i ncl udes"al | orns of

comPBRsHERs of Sigrcompoinss yd Mmdamsneﬁcumn be sqparatrdtinto individual
ont,gdn;y,g&c&d Itéjﬁl‘éafahé%[ﬁlﬁdﬁl Sl Qpi cal activity

or toxicity o e conpounds” and as such function as
éharnacologlcal equi valents. Solvates may formin

stoi chionetric anmounts or may forn1fE£n1advent|t|ous

solvent 5 or a conbination of both e type of

solvate is hydrate, and some hydM3 Rfornms include
monohydrate, hem hydrate,gand di hydlyate. Synthetic

Met hods 10 The conpounds gnd pro«ess s of the present

di scl osure will be bettHe N connection

with the follow ng syntheti_ s
sone et hods by which the conpo.nds of the disclosure
may be prepared. The foll ow ng

The term “"compounds of the disclosure”, and equivalent expressions, are
meant to embrace compounds of Formula (I}, stereoisomers, enantiomers,
20  diastereomers, and pharmaceutically acceptable salts or solvates thereof. Similarly,
references to intermediates are meant to embrace their salts and solvates where the

context so permits.

The term “solvate™ means a physical association of a compound of this
25  disclosure with one or more solvent molecules, whether organic or inorganic. This
physical association includes hydrogen bonding, In certain instances the solvate will

be capable of isolation, for example when one or more solvent molecules are



nmet hods set forth below are provided for illustrative
pur poses and are not intended to |imt the scope of
the present disclosure. Variations of the reactions,
for exanple 15 choices of reactants, solvents,
tenperatures, and the like,,are known to those skilled
in the art. Variables in the structural fornulas
refered to in the synthetic nmethods section and the

nt { X il trat
oo acsnfor P Bt DA B WP B taliB ot TR RN Wi e
go nfsalyeld wﬂltch:;mdn of achzbntahzltu@ Solveént.t TR t&bﬁrss?ﬁmtan ndolipasses both
es nvention, sectio rti
R e R e A
or pthapelates] nthdnolaess Adndie: iR hods. I n addition, it may

€ necessary to introduce or renbve protecting groups
i'n order to carry certain substituents through the

i ndi cat e@ofrR the@BupOR s bf e Prestht ARPRERE 2@t as salts. The
protectj. ng rouﬂgls whi ch mae( be useful, together wth

r eadYeBtioniy phamgceytically agopatablesalt forms ofheicompounds.
r € MPHarmabBiclly dcabiishit RICHRMNG e i Ly \éﬁ the\%ﬁﬁtﬁlgns & ndt!

Pr ot ect | ve Groups in 25 Organjc esi s
Edi cPfibutpsigaificantsio thermhysiologial actrww dr|todieity afAlak ¢ompounds and

10PPas Qith fidti0A &s @imﬁﬁ&i oqgh} ts Th hat L he
conmpounds defi ne ove can eajsyk/lnt hesi gs%%r‘%n% made actording
sub$? sammemersaric tenkniayss pmptqymge:onmmﬂmﬂamﬂreammt Some

in I W ; so e I
appgélgﬁt&&i?%l;%g@%ﬁghg%ﬁ%l iE A smﬁe’ 5:5?‘{ 6‘??5
t hebgf@bmlfmtqo bistl@m ibotyrae) damipiprate Sainphorssfonpte; dlglilconate,

of th ste hensel ves, can be
carF %0% %pt%' AR formiste ?‘H’B""?F&t ure
15f hyckodamncbbhmourmmsaédm& ) mmb&hﬁlesnnﬁmate lactate,

syn S ow. .23 . Abbreviations used wthin the
S NS e Bl R D iR Monelorpopentsutprite, megtinate, 2-

ar t naphdminesutfonite, vxalar, ﬁdmf)ﬁb &ﬁ)axeTFEsﬁlﬁfe, 3. henyl roprionate,
tetrah drof ran DVE f or |methy or mam
forP H@P]?g?tﬁ,a‘glpgnatgmfmchlomacetate tnﬂuoroacetate

ter phdspmeg\gﬁmmbhoarbol{ﬁé\ ﬁa?ar-toh{ehéshﬁeﬁa@& 8hd fndiEdndate DVA
N, N- di net hyl acet ami de;

‘E r | BXAORRIeS A Gsigh maich canbe vraplomletp éqre: plmnaosunqaﬂy hgceptable

So%ddgt:iqntcsglj% 1_nf:.lﬁfie T}x %a%ﬁ: %&dg Qir:chgg hgcﬂg%b&fch gfdrgbromlc, sulfuric,

and phosphoric, and organic acids such as oxalic, maleic, succmxc, and citric.

Some pharmaceutically acceptable salts include lithium, sodium, potassium,
25  calcium, magnesium, and aluminum, as well as nontoxic quaternary amine cations
such as ammonium, tetramethylammonium, tetraethylammonium, methylamine,
dimethylamine, trimethylamine, triethylamine, diethylamine, ethylamine,
tributylamine, pyridine, N,N-dimethylaniline, N-methylpiperidine, N-
methylmorpholine, dicyclohexylamine, procaine, dibenzylamine, N,N-

30  dibenzylphenethylamine, and N,N’-dibenzylethylenediamine. Other representative
organic amines useful for the formation of base addition salts include
ethylenediamine, ethanolamine, diethanolamine, piperidine, and piperazine.



di benzyl i deneacet one; Xantphos for 4,5-b

i s(di phenyl phosphi no)-9, 9- di net hyl xant hi ne; aq for
aqueous; EtOH for ethanol; MeOH for nethanol; TBTU for
2- (1H benzotri azole-1-yl)-1,1, 3, 3-tetranet hyl uroni um
tetrafl uroborate; DVSO for ,,10 di net hyl sul f oxi de; HATU
for O (7-azabenzotriazol-1-yl)-N, NN, N -

t et ramet hyl ur oni um hexaf | uor ophosphat e; EEDQ f or

for 1] 35 EhARE AL bes anson el Xt bl Bandl Farcicutarty
Py drhydtatess Sd&&emtfcommhutd sigaificyathyrto tlephysidiogizal astifity or
t or ¢S, gt the Bpbulansp such nfion ae phamacolosics) sapvplont.

3 2 S@l\am pday Serinoini stvdchidihetyio byiowits Gansyforiiffditadverititibus solvent

ot o8 Soooalopf R, Gl haeiat soBttn it Biralh B s ydratd fors

cer timihrdecnonphydrats, leinihfdate)dnd dipdjirateSchemes  1- 3) 24
Scheme 1 HH 0 07 N H 20 3 2 CHyOH, SOCI p= NeOCHS.

CH30H 4 ol~ TI-F. CHCly Rz 0 }1 (CH 2B 6 7 SuaAd
Reaction 5 1. NaH, DVF Zgwkikic MeddEe

10 The compounds and processes of the present disclosure will be better
understood in connection with the following synthetic schemes which illustrate some
methods by which the compounds of the disclosure may be prepared. The following
methods set forth below are provided for iflustrative purposes and are not intended to
limit the scope of the present disclosure. Variations of the reactions, for example

15  choices of reactants, solvents, temperatures, and the like, are known to those skilled
in the art. Variables in the structural formulas refered to in the synthetic methods
section and the specific embodiments section are for illustrative purposes only and
are distinct from and should not be confused with the variables in the claims and the
description of the invention section. Starting materials can be obtained from

20 commercial sources or prepared by literature methods. In addition, it may be
necessary to introduce or remove protecting groups in order to carry certain
substituents through the indicated reaction conditions. A compendium of protecting
groups which may be useful, together with reaction conditions for their introduction
and removal may be found in Greene, T. W.; Wuts, P. G. M. Protective Groups in

25  Organic Synthesis, Third Edition; Wiley: New York, 1999.

It will be readily apparent to one of ordinary skill in the art that the
compounds defined above can be synthesized by substitution of the appropriate
reactants and agents in the syntheses shown below. It will also be readily apparent to

30 one of ordinary skill in the art that the selective protection and deprotection steps, as
well as the order of the steps themselves, can be carried out in varying order,
depending on the nature of the variables to successfully complete the syntheses

below.



rin g dosing netatthesis (RCM CHI \ / O&R2 S
hydrogenation O Rz hydrolysis O 'Rz 11 10 As
illustrated in Schemes 1-3, many conpounds of Fornul a
| can be 5 synthesized utilizing a ring closing
nmetat hesis (RCM reaction ag the primary

car bon-carbon bond form ng reaction. As shown in
Schenme 1, indole 7 can be alkylated with allyl

br omi de_ Rl K%t &int 2 GhesAR UG Rntions used

the presence of an appropriate st gsuc
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Method A describes a general method of preparing certain compounds of
formula (I} (Schemes 1-3).
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As illustrated in Schemes 1-3, many compounds of Formula I can be

5  synthesized utilizing a ring closing metathesis (RCM) reaction as the primary
carbon—carbon bond forming reaction. As shown in Scheme 1, indole 7 can be
alkylated with allyl bromide to provide diene 8 which can undergo RCM in the
presence of an appropriate RCM catalyst (such as Grubb’s second generation
catalyst) to provide benzazepine 9. The alkylation step the allyl bromide can be

10 replaced by other terminal olefins. For example, Scheme 2 shows the alkylation of

indole 7 (R = H) with methyl-, ot fert-butyl-2-(bromomethyl)acrylate (12) (R=
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acid 14a using methodlogy known in the art. For example, as shown in Scheme 2a,
partial hydrogenation of the benzyl ester 14 (R=benzyl), selective base-cataiyzed
hydrolysis of the dimethyl ester 14 (R=methyl), and cleavage of the tert-butyl ester

15 14 (R=tert-butyl) with trifluoroacetic acid can provide acid 14a. Further reduction of
14a with hydrogen and palladium can give saturated acid 14b.
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In another aspect, carboxylic acids 14a and 14b can be transformed into their
respective amides 14¢ and 14d. The acids can be activated for the coupling reaction
by conversion to their acid chlorides with, for ei:ample, oxalyl chloride or thionyl
chioride. Alternatively, TBTU (2-(1H-benzotriazole-1-yl)-1,1,3,3-
tetramethyjuronium tetrafluroborate) is used to effect the coupling of the acids with
the amines (14e). DMF, DMSO, and THF can be used as solvenis. Additonal
examples of peptide coupling reagents are described afier Scheme 9. Base-catalyzed
hydrolysis of the methyl esters of 14¢ and 14d can afford acids 14f and 14g. These
compounds can be further elaborated as shown in Scheme 9 to provide additional
compounds of formula I.
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5  chromatography using a chiral column. Additionally, diasteroisomeric salts of 14g
can be formed with optically active organic amines. These salts are usually separated
by fractional recrystallization. Both the racemates and enantiomers inhibit the HCV
polymerase and are an integral part of this invention.
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10 An additional example, shown in Scheme 3, illustrates the construction of a
functionalized nine-membered core (18). Paliadium-mediated cross-coupling of
bromide 5 (prepared by the method shown in Scheme 1) with protected boronic acid
15 can provide indole 16. Simultaneous alkylation of the indole and protected amine
can provide 17. RCM of 17 subsequently yields 18 from which the core structures 19

15  and 20 are obtained after removal of the Boc group and hydrogenolysis, respectively.
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Numerous boronic acids and their pinacolatoborane equivalents are either
available commercially or readily synthesized (see, for example, J. Org. Chem. 2000,
65, 164 and Tetrahedron Lett., 1997, 38 ( 19), 3447-3450), allowing for the
preparation of analogs using this procedure.

Method B provides an alternative to the RCM reaction method of preparing
compounds of formula (T) (Schemes 4-5).

As shown in Scheme 4, the bridged indole cores can also be synthesized from
10 indole 4 (prepared by the method shown in Scheme 1) by utilizing palladium-
mediated chemistry (Heck reaction). The explicit synthesis of 10 (RZZH, structure

shown in Scheme 1) from intermediate 4 (prepared by the method described in
Scheme 1) is illustrated.

15 Scheme 4
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This methodology is also applicable for the synthesis of many of the
20  heterocyclic cores of the present disclosure as illustrated in Scheme 5. Alkylation of
indole 4 (prepared by the method shown in Scheme 1) with 2-benzyloxy-1-
bromoethane can provide 24. The benzyl protecting group can be removed by
hydrogenolysis, and the resulting alcohol 25 can be coupled with 2-bromo-3-
pyridinol (26) under Mitsunobu conditions (known to those of ordinary skill in the
25  art) to provide 27 which can be cyclized in the presence of catalytic palladium (0) to
provide fused heterocycle 28 which can be hydrolyzed to provide acid 29.
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Indole 4 (prepared by the method shown in Scheme 1) can be borylated with
5 bis(pinacolato)diboron (30) in the presence of an iridium catalyst (31) according to
the methodology of Ishiyama (see, for example, Angew. Chem. Int, Ed. 2002, 41(16)
3056 and Chem. Comm. 2003, 2924). Boronate 33 can be coupled with
bromoheteroarenes 34, 35, and 36. This cross-coupling is not limited to
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Using an adaptation of the methodology described in Organic Letters, 2000,
2(8), 1101-1104, intramolecular cyclization of the primary amide 42 provides lactam
45. Dienes 41 and 40 can be subjected to RCM as described above to provide
compounds 44 and 43, respectively.

The ester groups in 43, 44, and 45 can be hydrolyzed to their respective acids
which can be transformed to the amides described in the present disclosure. The
unconjugated double bond in compounds 44 and 43 can be hydrogenated to the
corresponding saturated analogs using conditions known to those in the art.

Method D describes the synthesis of compounds of formula (1) using an
intramolecular Aldol reaction to form the bridge (Scheme 7).
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Intermediate S (prepared by the method described in Scheme 1) can be
alkylated with ethyl bromoacetate to give 46. Under prolonged refluxing the Suzuki
product from the cross coupling of 46 and 47 can undergo cyclization via an Aldol
reaction to provide diester 48. In an analogous manner, utilization of ters-butyl
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Method F provides a method for preparing compounds of formula (I) where
the carboxylic acid moieties of the core structures are transformed into substituted
amides (Scheme 9).
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Scheme 9 shows the general methodology used to synthesize compounds of
formula ({a) wherein R?, R3, R%, R, R®, and R'® have been previously defined.
Optionally a core carboxylic acid (55) is suitably activated and then coupled with
either carboxy protected amino acid 56 or amide 57 to provide either protected
intermediate 58 or compound ILa, respectively. In path A the carboxylic acid
protecting group of 58 is removed and the resulting acid is coupled with amine 59 to
provide Ia. .The path chosen is most often at the discretion of the experimentalist and
both paths have been utilized to provide the identical formula (Ia) compounds. The
intermediate 57 is synthesized from the coupling of N-protected amino acid 60 and
amine 59. The nitrogen protecting group is subsequently removed to provide 57.

The synthetic sequences in this scheme are examples of peptide bond
formation and the sequential manipulation of protecting groups. The art is rich in
these methodologies (see, for example, The Practice of Peptide Synthesis, M.
Bodanszky and A. Bodanszky, Springer-Verlag, 1984, and Tefrahedron 2004, 60,
2447-2467. TBTU (2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
tetrafluroborate) is one coupling reagent used for the coupling of 55 with either 56 or
57. Examples of solvents include dimethyl sulfoxide (DMSQ), N,N-dimethyl
formamide (DMF), and tetrahydrofuran (THF). Additional coupling reagents for the
synthesis of compounds of formula (I) and the intermediates include HATU (O-(7-
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azabenzotriazol-1-yl)-N,N,N',N -tetramethyluronium hexafluorophosphate), EEDQ
(2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline), and the like. A mixed anhydride
of acid 60 is an additional example of an. activated carboxylic acid which is used
advantageously. Examples of protecting groups for the carboxylic acid moieties
include methyl, ethyl, allyl, benzyl, and fert-butyl esters. Representative amino
protecting groups include Boc (benzyloxycarbonyl) and Fmoc (9-
fluorenylmethoxycarbonyl).

The general Scheme was developed using protected amino acids 56a and 56b.
Replacement of either 56a or 56b with protected amino acids 56c-56e can provide

formula (Ia) compounds which incorporate these amino acids.

“?4— %JW{ mQ

L )

56c

Compounds of formula Ib-Te are also within the scope of the present
disclosure. Replacement of the amino cinnamate 59 with heterocyclic variants,
substituted amino heterocyles, or bicyclic cinnamic acid bioisosteres will provide
these compounds. These disclosed structures are for illustrative purposes only and
are not intented to limit the scope of the present disclosure.



NPAHOON '"wa},Rlo If R BAgb Fi (R N_H
R(+ty RWR HI BAtoOH / O(*)n HI R R to NY
9 JCe HNOuUuRan HRe 100N NB Y A HON' O |
RZM B R Method Gis descriptive for the synthesis of
a subset of the formula (I);; conpounds (12,) and is
exenplified in Schene 10. 36 Schenme 10 o p HO\ B
R6 B At. adNaQon of add

o O
S sengqesocH

ST,

Method G is descriptive for the synthesis of a subset of the formula (I)
compounds (I;,) and is exemplified in Scheme 10.
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Scheme 10 shows a general route for the synthesis of compounds of formula

5 () where R*and R® have beeen previously defined. The general method is explicitly

illustrated for the synthesis of 64 in which carboxylic acid 62 is activated with the

water soluble carbodiimide (WSC) 1-[3~(dimethylamino)propyl]-3-ethylcarbodiimide

hydrochloride. A solution of the activated acid is coupled in DMF-dichloromethane
with sulfonamide 63 in the presence of DMAP (4-dimethylaminopyridine) and

10  diisopropylethylamine to provide acylsulfonamide 64. The coupling can be done in a

microwave reactor at about 160 °C for about ten minutes. Alternative procedures for

activation of the acids 55 include formation of the acid chloride or imidazole.

Acylsuifonamides such as 64 are acidic and form salts with alkali metal
15  hydroxides. These salts have enhanced solubilities in aqueous media.
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Scheme 11 is illustrative for the synthesis of compounds of formula (I}
5  wherein R!is 5-tetrazolyl, 5-oxo0-4,5-dihydro-1,2,4-oxadiazol-3-yl, or 5-thioxo-4,5-

dihydro-1,2,4-oxadiazol-3-yl. For example, treatment of a mixture of carboxylic acid
11 (prepared by the method described in Scheme 1) in dichloromethane with thionyl
chioride and a catalytic amount of DMF can provide the acid chioride which upon
treatment with methanolic ammonia can provide amide 65. Dehydration of the amide

10 with phosphorous oxychloride can provide nitrile 66 which can be converted to
tetrazole 67 as indicated. The transformations of carboxylic acids into tefrazoles via
a nifrile intermediate are well documented in the literature and numerous alternative
reagents are known to those in the art (see, for example, Recent Developments in
Tetrazole Chemistry, A Review, S.J. Wittenberger, Organic Preparations and

15 Procedures Int, 1994, 26(5), 400-531).

_ Treatment of nitrile 66 with hydroxylamine in DMSO can provide amidoxime
68 which upon treatment with methyl chloroformate- or thiocarbonyldiimidazloe can
provide the acidic heterocycles 69 and 70, respectively.
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Scheme 12 shows a method of converting 62 (prepared by the method
5  described in Scheme 10) to a substituted (1,2,4-oxadiazol-3-yl)cyclopenty! amide 75,
wherein R is as previously defined. The acid (62) can be coupled with -
cyanocyclohexylamine (71) to provide 72. Treatment of 72 with hydroxytamine can
provide substituted aminohydroxylimino intermediate 73 which can be reacted with
an acylating agent such as an acid chloride (74,X =Cl) to provide the oxadiazole 75.

10
Method H shows an alternative way to construct a bridged indole wherein the
bridge is a lactam (Scheme 13).
Scheme 13
(OO °°4“°
S LNHTHE o C)ﬁe-ar an-B%°
bromoaoatate
CeHyq

i 79 CeHus 2. HCl 78 Cefln
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78 39 Bronoindole 5 (prepared by the nethod descri bed
in Schene 1) can be treated with sodium hydride in
THE to generate the indole anion which can be

al kylated with tert- butyl kQronmpacetate to provide 76.
Suzuki cross-coupling of 76 with the Boo- protected
boronic acid 15 (shown in Scheme 3) can give 77. Upon
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20 determined using a Shimadzn LCMS using a Phenomenex-Luna 3.0 x 50mm S 10
reverse phase column employing a flow rate of 4 mL min using a 0.1%TFA. in
methanol / H>O gradient [0-100% in 2 min, with 3 min run time]. NMR spectra were
usually obtained on either a Bruker 500 or 300 MHz instrument. The preparative
silicic acid plates were 20 x20 cm with a 1000 micron layer of silica gel GF.

25

Biological Methods

HCV RdRp assays utilized in the present invention were prepared, conducted,
and validated as follows:
30
HCV NS5B RdRp cloning, expression, and purification. The cDNA encoding
the NS5B protein of HCV, genotype 1b, was cloned into the pET21a expression
vector, The protein was expressed with an 18 amino acid C-terminal truncation to



Bi ol ogi cal Met hods HCV RdRp assays utilized in the
present invention were prepared, conducted, and
val i dated as follows: 30 HCV NSSB RdRp cl oni ng,
expression, andpurl, fication. The cDNA encoding the
NS5B protein of HCV, genotype Ib, was cloned into the
pPET2l a expression vector. The protein was expressed
with an 18 am no acid C—terninal truncation to 40
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7 (Pharmacia). The chromatography buffers were identical to the lysis buffer but
20 contained no lysozyme, deoxyribonuclease I, MgCl; or protease inhibitor and the
NaCl concentration of the buffer was adjusted according to the requirements for
charging the protein onto the column. Each column was 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%
25  based on SDS-PAGE analysis. The enzyme was aliquoted and stored at —80 °C.

Standard HCV NS5B RdRp enzyme assay. HCV RdRp genotype 1b assays
were run in a final volume of 60 i in 96 well plates (Costar 3912). The assay buffer
is composed of 20 mM Hepes, pH 7.5, 2.5 M KCl, 2.5 mM MgCly, 1 mM DTT, 1.6
30 U RNAse inhibitor (Promega N2515), 0.1 mg/ml BSA (Promega R3961), and 2 %
glycerol. All compounds were serially diluted (3-fold) in DMSO and diluted further
in water such that the final concentration of DMSO in the assay was 2%. HCV RdRp
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The ICsp values for compounds were determined using seven different [I].
ICsp values were calculated from the inhibition using the formula y = AH(B-
AY(1+H{(C/xY\D))).FRET Assay Preparation. To perform the HCV FRET screening
25  assay, 96-well cell culture plates were used. The FRET peptide (Anaspec, Inc.)
(Taliani et al., Anal. Biochem. 240:60-67 (1996), hereby incorporated by reference in
its entirety) contains a fluorescence donor, EDANS, near one end of the peptide and
an acceptor, DABCYL, near the other end. The fluorescence of the peptide is
quenched by inteimolecular resonance energy transfer (RET) between the donor and
30  the acceptor, but as the NS3 protease cleaves the peptide the products are released
from RET quenching and the fluorescence of the donor becomes apparent. The assay
reagent was made as follows: 5X cell Luciferase cell culture lysis reagent from



the addition of a mxture of tenplate (0.2 DM, 3H UTP
(0.6 G, 0.29 M, and prinmer-bound beads, to initiate
the reaction; concentrations given are final.

Reactions 20 were allowed to proceed for 4 hours at 30
C. The 1C50 val ues for conpgunds were determ ned using
seven different [I]. 1C50 values were cal culated from
the inhibition using the fornula y = A+((B-

A) 1( a P

LA B DI 32 308 R B e e
pI atmtldedmnmeaOu}}hﬁnﬁF%ﬁmﬁpthml( Anaspec, Inc.)

(Taliani et al., Anal. Biochem 240:60-67 (1996),

hereby incorporated by reference in its entirety)

cont ai ns Fo prepaé plake/ HEVdeilizbn c&l@AN& o:rwmiouom Refillal lufferase

the peptide and an accept DABCYL,

eﬂd ‘gﬂ‘ﬁ?‘#’ﬂ% s BrRsEEs 20 Blapedjpto gach well' Q@W@@P@& with

| Nt etitfabddaest atphdd AddRE S E51@mAY3 thickah 121 colurink)1 HALVWRARIned a
t he donor and %o t he acceptor, but as the NS3 protease

cl ecfrBEokompawist (Y proteass hibiten), and the battemaeyy contaiged cells

RET ﬁiﬂ?d%@@é:ﬁkﬂmﬁ&.dﬁ@ﬁatfeé WeteQRénPlaced ffa £EDS &Gﬂﬁbr at 37 degrees C.
beconmes apparent. The assay reagent was nmade as

follows: 5X cell Luciferase cell culture |lysis reagent

(AR T RN
to Z(@R@WI AssapPreparaion), ap varidus tigwk the Platowagrsmeves) aud gédamar blue
| uci %Der as gﬁ@g WA@%&’;}CW #ob. 100) W J&ﬁbi{ 1?"’@ w3k b sie of cellular

gene, ‘Wwere trypsinized and
pl adesicitnt Aﬁ&a'c&himmh la G}ftoﬂbuﬁ éﬁﬁf)ahth'qnieat &’E/Blbtystems), plates were

ot A YA s SRTRRMAL P ERE T ey B Mo B RHEe b et
o7 loltpapaée aslady rbageﬁrdescra:@d aPrEg (ElnET amzymmephmﬁba) ptfedvellg The plate
cel | i et 0 R3S houg BBl Eoenl S bR 856 40

1 g e hif Ree
ISB b?@;qi#ﬁ‘m drﬂssi&iﬂ alito@Bti©Omolidfor 26 Siclé%Qﬁﬂ m%;‘ie fas ﬁfa lbﬁehc
above . (ERET @say Pr aratlon) at_ various, tines

pl atBodgad ypi R aendpgin pnabysis afieeike reads was at
Di adesthréestold? WitekidVelWatcp AtRthr BRI réfldg, ﬂ&e@w@ﬁ%ﬁﬁé@mﬂl

of cellular tOXICIty After reading in a Cytoflour

HooPEh 2P mlpiePMEMthigh gluose)atighout gheaﬂlergd wey added pagkplafes were

W4 Mnfifed i HdRMaUARE hsilp REPhoRER Blal o RIEHL AdsBf'system.

Compound analysis was determined by quantification of the relative HCV

replicon inhibition and the relative cytotoxicity values. To calculate cytoxicity

25  wvalues, the average Alamar Blue fluorescence signals from the control wells were set
as 100% non-toxic. The individual signals in each of the compound test wells were
then divided by the average control signal and multiplied by 100% to determine
percent cytotoxicity. To calculate the HCV replicon inhibition values, an average
background value was obtained from the two wells containing the highest amount of

30 HCV protease inhibitor at the end of the assay period. These numbers were similar
to those obtained from naive Huh-7 cells.
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Another aspect of the invention is a composition comprising a compound of
formula (T), or a pharmaceutically acceptable salt thereof, a pharmaceutically
25  acceptable carrier, and a compound having anti-HCV activity, wherein the compound
having anti-HCV activity is a cyclosporin. In another embodiment the cyclosporin is
cyclosporin A.

Another aspect of the invention is a composition comprising a compound of
30  formula (I), or a pharmaceutically acceptable salt thereof, a pharmaceutically
acceptable carrier, and a compound having anti-HCV activity, wherein the 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,



Phar maceuti cal Conpositions and Methods of Treat nent
15 Anot her aspect of the invention is a conposition
conprising a compound of fornula (1), or a
pharmaceutically acceptable salt thereof; and a
pharmaceutical ly acceptabh§ carrier. In another
enbodi nent the conposition further conprises a
conpound haV|ng anti-HCV activity. In another
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Anather aspect of the invention is a method of inhibiting the function of the

HCYV replicon comprising contacting the HCV replicon with a compound of formula
() or a pharmaceutically acceptable salt thereof.

25 Another aspect of the invention is a method of inhibiting the function of the
HCV NSSB protein comprising contacting the HCV NS5B protein with a compound
of formula (I) or a pharmaceutically acceptable salt thereof.

Another aspect of the invention is a method of treating an HCV infection in a
30  patient comprising administering to the patient a therapeutically effective amount of a
compound of formula (I) or a pharmaceutically acceptable solvate or salt thereof, In
another embodiment the compound is effective to inhibit the function of the HCV



having anti-HCV activity is a small nol ecul e conpound.
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Another aspect of the invention is a method of treating an HCV infection in a

(D

patient comprising administering to the patient a therapeutically effective amount of a
compound of formula (T), or a pharmaceutically acceptable solvate or salt thereof,
and administering another compound having anti-HCV sactivity prior to, after, or

25  concurrently with the compound of formula (X), wherein 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, Imiqimod, ribavirin, an inosine 5'-monophospate
dehydrogenase inhibitor, amantadine, and rimantadine.

30

Another aspect of the invention is a method of treating an HCV infection in a

patient comprising administering to the patient a therapeutically effective amount of a
compound of formula (I), or a pharmaceutically acceptable solvate or salt thereof,
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The term “therapeutically effective amount,” as used herein, refers to the total

amount of each active component that is sufficient to show a meaningful patient

25 benefit, e.g., a sustained reduction in viral load. When applied to an individual active
ingredient, administered alone, the term refers to that ingredient alone. When applied
to a combination, the term refers to combined amounts of the active ingredients that
result in the therapeutic effect, whether administered in combination, serially, or
simultaneously. The compounds of formula (I) and pharmaceutically acceptable salts

30  thereof are as described above. The carrier(s), diluent(s), or excipient(s) must be
acceptable in the sense of being compatible with the other ingredients of the
formulation and not deleterious to the recipient thereof,



anti-HCV activity is a small nolecule. 5 Another

aspect of the invention is a nethod of treating an HCV
infection in a patient conprising adm nistering to
the patient a therapeutically effective anobunt of a
conpound of fornula (1), or,a pharmaceutically
acceptabl e solvate or salt thereof and adm ni stering
anot her conpound havi ng anti - HOV acti vi ty prior to,

after, or_ concurre th t und f formula
(1), wher8@FF od Fith pogt %efﬁﬁevﬁ“ﬁg s i A Ryovided a
act i ptbéeys fos tiefpkpatative of Ophiandihdeiutical Femiilation inohndivlg admixing a

QSR ATl AT TBLLACRCLEA58 O LT vt e

pr ot &infore F%ewlﬁaauyusaép&s&aﬂmeys , diilieyiise G @@ ipientiCIHGEA
protein, I MPDH. and nucl g&sw de a I for the
tr eahaFRacetically agesptabls, cas ysgiihergin, 1rffs: iodhosg sprupeungds, materials,

t he dompRBilibaNaddorAobRk Fiths WhidH Retvhiitin 8 stdpY of Bhupd medital
ina patienf conprl si ng adm ni ster| ng to_the patient

a t hadempenbishitable for ugerip contect withdhmtissugs of patisyin withoyt ecessive
f l;
or rm#@rf #gfmgg @&gﬁ@k@ﬁﬁy ok 6@k ﬁ(-olﬁ&ﬁ%%ﬁﬁ}ﬂﬁ:aﬁ@d &Ycﬁﬁrﬁensurate

or sa adm ni st eri ng anot her ‘conmpound

havi wih arrasooslty besfil/visk satip and are Qﬁgec iifet for theis ilntended use.
ncurrently with the conpound of fornmula (1), wherein
e ot her conpound having 20 anti-HCV activity is

ef f ect i vePhaonaceitidal formisletidnsmedyi terpresentedingmit dose foms H4diaining

o G By QLS 1P RLET Hoqal Db bFbtwoon
r ﬁf ?eth:a:t Q)Oft .h;ﬁcalbgmtalso ndligrami g@hle%?h (ang/kg'e bommer day, for
s piceh 5P B AAab e TTRRBRb Ay BB} g e
Mhercoagiolh®bf tie dieldsirdiave §ipiakl iRl6 hiontherapy fo? thegptbvention and

a1 orfEyRE At HOY Patied Gsctoe ChBIGALI: o AR ep e g aons of

to caa&‘mawame WRIIBE BdrRihistdA@l f6h bbidut 1 ROAIRAL $fiinss hétaday or

result in the therapeutic effect, whether adm ni stered

n cAwmakiely.on 2 ceutiquay ipfusion. Suchadministeatioa cyn berpsed as a chronic
C 0 NPRU4RES tﬂ%ﬁ‘ap}}o 'T'Hylnﬁoﬂdt bf & RIMALITERE idf ﬂnﬁ%ﬁé éfombmed with the

acceptabl e salts 30 thereof are as desc ed above.

2the @aior mte(r@)s to produeern single d@ﬂgﬂef@tm il yary siepending apdhe

ot her ol bl e B3ty SO0 BAIROIE Bk ofbliinition, e

del etosteio administrative, theaatp o€ excration of thie compound employed, the duration
of treatment, and the age, gender, weight, and condition of the patient. Preferred unit
dosage formulations are those containing a daily dose or sub-dose, as herein above

25  recited, or an appropriate fraction thereof, of an active ingredient. Generally,
treatment is initiated with smail dosages substantially less than the optimum dose of
the compound. Thereafter, the dosage is increased by small increments until the
optimum effect under the circurnstances is reached. In general, the compound is
most desirably administered at a concentration level that will generally afford

30  antivirally effective results without causing any harmful or deleterious side effects.

When the compositions of this disclosure comprise a combination of a

compound of the disclosure and one or more additional therapeutic or prophylactic
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Wi t mrmmbymmagmnsmpm toy spidahle fikggize and mRiEAvith a
dos %xxﬁﬁarly comminuted pharmaceutical carrier such as an edible carbohydrate, as, for
example, starch or mannitol. Flavoring, preservative, dispersing, and coloring agent

25  can also be present.

Capsules are made by preparing a powder mixture, as described above, and
filling formed gelatin sheaths. Glidants and Iubricants such as colloidal silica, talc,
magnesium stearate, calcium stearate, or solid potyethylene glycol can be added to

30  the powder mixture before the filling operation. A disintegrating or solubilizing
agent such as agar-agar, calcium carbonate, or sodium carbonate can also be added to
improve the availability of the medicament when the capsule is ingested.
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tablets. The compounds of the present disclosure can also be combined with a free
flowing inert carrier and compressed into tablets directly without going through the
granulating or slugging steps. A clear or opaque protective coating consisting of a
25  sealing coat of shellac, a coating of sugar or polymeric material, and a polish coating
of wax can be provided. Dyestuffs can be added to these coatings to distinguish
different unit dosages.

Oral fluids such as solution, syrups, and elixirs can be prepared in dosage unit
30 form so that a given quantity contains a predetermined amount of the compound.
Syrups can be prepared by dissolving the compound in a suitably flavored aqueous
solution, while elixirs are prepared through the use of a non-toxic vehicle.
Solubilizers and emulsifiers such as ethoxylated isostearyl alcohols and
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biodegradable polymers useful in achieving controlled release of a drug, for example,

polylactic acid, polepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters,
25 polyacetals, polydihydropyrans, polycyanoacrylates, and cross-linked or amphipathic
block copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration may be
presented as discrete patches intended to remain in intimate contact with the
30  epidermis of the recipient for a prolonged period of time. For example, the active
ingredient may be delivered from the patch by iontophoresis as generally described in
Pharmaceutical Research, 3(6), 318 (1986).
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Pharmaceutical formulations adapted for nasal administration wherein the
carrier is a solid include a course powder having & particle size for example in the
range 20 to 500 microns which is administered in the manner in which snuff is taken,
i.e., by rapid inhalation through the nasal passage from a container of the powder

25  held close up to the nose. Suitable formulations wherein the carrier is a liquid, for
administration as a nasal spray or nasal drops, include aqueous or oil solutions of the

active ingredient.

Phallmaceutical formulations adapted for administration by inhalation include
30 fine particle dusts or mists, which may be generated by means of various types of

metered, dose pressurized aerosols, nebulizers, or insufflators.

Pharmaceutical formulations adapted for vaginal administration may be
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The term "treating" refers to: (i) preventing a disease, disorder or condition
from occurring in a patient that may be predisposed to the disease, disorder, and/or
condition but has not yet been diagnosed as having it; (ii) inhibiting the disease,
disorder, or condition, i.e., arresting its development; and (iii) relieving the disease,

25  disorder, or condition, i.e., causing regression of the disease, disorder, and/or

condition. |

Certain illustrative HCV inhibitor compounds which can be administered
with the compounds of the present disclosure .include those disclosed in the following
30 publications: WO 02/04425 A2 published January 17, 2002, WO 03/007945 Al
published January 30, 2003, WO 03/010141 A2 published February 6, 2003, WO
03/010142 A2 published February 6, 2003, WO 03/010143 Al published February 6,
2003, WO 03/000254 A1 published January 3, 2003, WO 01/32153 A2 published



Phar maceutical formnul ati ons adapted for topical
admnistrations to the eye include eye drops wherein
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Table 1 below lists some illustrative examples of compounds that can be
administered with the compounds of this disclosure. The compounds of the
disclosure can be administered with other anti-HCV activity compounds in
combination therapy, either jointly or separately, or by combining the compounds

25 into a composition.

Table 1.
Brand Name Type of Inhibitor or Source Company
Target

BioMedicines Inc.,

Omega IFN IFN-0 Emeryville, CA
Bochringer Ingelheim

BILN-2061 serine protease inhibitor | Pharma K.G, Ingelheim,
Germany




vials, and may be stored in a freeze-dried
(l'yophilized) condition requiring only the 10 addition
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fromsterile powders, granu and tablets. It should
be understood that in addltlon to the i ngredients
partl e-t-at-t Y }+5—-rehttpre

i ncl uje oBrard Mgsnts ¢o t \fgﬁiéq?ltorﬁrt e asourcdnﬁump@y

r egar —te—the-type—of .crrm.m.u..'“m i
exanp| e those suitabl ¢ for. _oral adm ni #&m@s
i ncl upe PPEYSri ng age tag"“:f‘heterm"patl o

bot h |
ref er BRbRron(A) Prevent mg_ogadi sease, di[doHed -La °°h°

condifpion fromoccurging in a patient r{ém, ' ?L%lt;eﬂﬁﬂd
predi spgagd to the disg e Hoffmann-La Roche
condi [.L.an but has not vet eer?@f%nos LHR, Beseli $witzerland
(| i) p%a@s di| £EGytated IBNs or der , | B Hoffomainfiadoche

. €e. tl ng | d( wb/cbasgri ; and (i [iLTD,Bas¢leSwitzprland
the d éfelgﬁ?FP 25 di sor$ﬂCVIgG condi ti on,| H. HoffmanadsiRaghe
regrep b the dis aRfunckufredait, ar]ctL'I:D Basel, Switzerland
condi fion, Certaln Il g . laht61d|'@~1 I NN Blaks¥mithKline plc,
@45eR#h ch can b oﬂ mi ni st ered t[bbcﬂrfd% UK

e

conmpopiit
conpo

di sclp e foll I'i cat]i QaS ces k. Rockvill
02/ o44§§ﬁ£§ | i 'shed ?anuary 1‘3% 2002, | Y5 8%‘/ 007045
Al pu 02603 WO—03101 ) Lticals

publ i she@vﬁmbruary 6, | Bib@Grin WO 03/ 0101 ‘ﬁ(led

Febr upfy 206303 61+01+43—A—pubhi tary
6, 2 4 cﬁpaaelﬂﬂ:hbﬁd?ed Ja
WO 01 5uH h Ve
publ i >tPest)1Febr uary 10, aﬁtﬁm}ouc\/\o OO/ 182 3
Apri |l 62000 WD 00/10573 published Mar¥ :
00/ 13) R8riaiahé shed Mipqh16, 2000, WO [daiedduneing,
publ i khed Novenher 15]720d1_ w0 03/ 0374d3fisbage, CA
publ i phed May 8, 2003| WD 03/037894 Al |Josriyluseed May
8, 20phferggm IFN alfacon-1 Pharmaceuticals Inc.,
Brisbane, CA
ISIS Pharmaceuticals
. Inc, Carlsbad, CA/Elan
ISIS 14803 antisense Phamaceuticals Inc.,
New York, NY
s Japan Tobacco Inc.,
JTK-003 RdRp inhibitor Tokyo, Japan
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Biopharmiceuticals Inc.,
. . Bethesda, MD/
Intron A and Zadaxin | IFN-o2b/ol-thymosin SciClone
Pharmaceuticals Inc,
San Mateo, CA




5 03/037895 Al published May 8, 2003, WD 02/ 100851 A2
publ i shed Decenber 19, 2002, WD 02/100846 Al
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Inc., |QmmAgid FN | FN-w BBy |1 e, CA BpeRFoRiieh,
I ngel her m | Kenilworth, NJ
Schering-Plough
PEG-Intron / Ribavirin Egg”.fte‘.‘ [FN- Corporation,
ribavinn Kenilworth, NJ
SciClone
Zadazim immune modulator Pharmaceuticals Inc.,
San Mateo, CA
. Serono, Geneva,
Rebif IFN-fla Switzerland
IFN-§ and EMZ701 | IFN-B and EMZ701 Transition Therapeutics
Inc., Ontario, Canada
ey Tularik Inc., South San
T67 B-tubulin inhibitor Francisco, CA
s Vertex Pharmaceuticals
VX497 IMPDH inhibitor Inc., Cambridge, MA
Vertex Pharmaceuticals
. . .., | Inc., Cambridge, MA/
VX-950/LY-570310 serine protease inhibitor Eli Lilly and Co. Inc.,
Indianapolis, IN
Omniferon natural [FN-¢; ;firag en Inc., Plantation,
XTL
XTL-002 monoclonal antibody Biopharmaceuticals
Ltd., Rehovot, Isreal

When these compounds or their pharmaceutically acceptable enantiomers,
diastereomers, salts, or solvates are formulated together with a pharmaceutically




Bl LN- 2061 serine protease inhibitor Pharma KG

I ngel heim German 54 Brand Nane Type of Inhibitor or

Source Conpany Target Endo Pharmaceuticals Summetrel

antiviral Holdings Inc., Chadds Ford, PA Roferon A

EFN-tea F. Hof f mann-La Roch LTD, Base Swi tzerl and

Pegasys PEGyl ated | FN-a2a F. Hof f mann- La Roche LTD,

Basel, Switzerland Pegasys and Ri bavirin PEGyl at ed
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Phar maceut | caI S, ta Mesa, 6556 casgpase
S br ¢ or IBeaRDPHIAS Fh 6 A1 Bare ay A0 bR YGrHER reagerts.

| P- E(Qﬂmlﬁﬂhdﬂcmbf ™ h@rﬂrﬁﬁ'@!ﬂﬁpﬁhﬂﬁWh todlsSfot dsigning viral

e ghcatlon assays, validation of animal assay systems, and structural biology studies
to further enhance knowledge of the HCV disease mechanisms. Further, the
compounds of the present disclosure are useful in establishing or determining the

10  binding site of other antiviral compounds, for example, by competitive inhibition.

The compounds of this disclosure may also be used to treat or prevent viral
contamination of materials and therefore reduce the risk of viral infection of
laboratory or medical personnel or patients who come in contact with such materials,

15  e.g., blood, tissue, surgical instruments and garments, laboratory instruments and
garments, and blood collection or transfusion apparatuses and materials.

Further, the compounds and compositions of the disclosure can be used for
the manufacture of a medicament for treating HCV infection in a patient.
20
DESCRIPTION OF SPECIFIC EMBODIMENTS

The following intermediates are correlated where possible to the compounds
depicted in the schemes shown above. Intermediates not specifically shown in the
25  schemes are given the number of the closest shown structure followed by a letter (i.e.,
“Intermediate 3A™).

The examples are numbered sequentiaily and are correlated to the structores
shown in the above schemes.
30



Actimmune INF-y InterMne Inc., Brisbane, CA

I nterMune Infergen A IFN al facon-1 Pharnaceutical s
Inc., Brisbane, CA ISIS Pharmaceuticals |SI'S 14803
anti sense Inc, Carlsbad, CA/Elan Phamaceuticals Inc.,
New York, NY JTK-003 RdRp igghi bitor Japan Tobacco
Inc., Tokyo, Japan Pegasys and Cepl ene PEGyl at ed

| FN-a2a/ Maxi m Pharmaceuticals i mmune nodul ator Inc.,

San Di ego, CA Ceplene ilﬁffﬁﬁlﬁ r Maxi m

Phar maceuticals Inc., Sa ego.ﬂﬁﬁg‘ﬁbbi G vacir HCV

| mo' Bi opharnmaceuticals Inc., imunosuppressant Boca

Raton, F egene Bi rmceutical c.. In

ona ZadadiR P ERER P R et e GorlhEignon tdeHi b.926

Sci Ghdiweas ddded soacsticted takterelof indoleShcarbiadytio aciCf5®Bbg, 0.335 mol) in

Brand Nanme Type.of |Inhibitor or Sour

S A 920 Bty 21 22 S Mlbthanolis sodiom muethox i a1 8 ml e 359 wiw,
1.82 mol) was added in portions over 10 minutes. The mixture was stirred at reflux
for 18 hours, cooled to room temperature, concentrated, diluted with cold water, and
acidified with 36% HCIL The resulting precipitate was collected by filtration, washed
with cold water, and dried over phosphorous pentoxide (0.1 mm) to provide the

10  desired product (80.9 g, 97.5% yield).

INTERMEDIATE 4A

3-cyclohexyl-1H-indole-6-carboxylic acid. Intermediate 3A (38 g) was added
15  to a Parr botile, followed by methanoi (100 mL) and THF (100 mL). The bottle was
flushed with argon and 10% palladium on carbon (1.2 g) was added. The mixture
was shaken under 55 psi of Hz for 18 hours. The catalyst was removed by filtration.
Concentration of the filtrate provided the desired product as a pale purple solid (30.6
g, 79%). ESI-MS m/z 244 (ME").
20
INTERMEDIATE 4

Methyl 3-cyclohexyl-1H-indole-6-carboxylate. Thionyl chloride (1 mL) was

added to a stirred mixture of Intermediate 4A (30.4 g, 0.125 mol) in methanol (300

25 mL). The mixture was stirred at reflux for 18 hours, treated with decolorizing
carbon, and filtered. The filtrate was concentrated to about 150 mL at which point
crystallization occurred. The filirate was cooled to room temperature and filtered.
The solid was washed with cold methanol followed by diethyl ether to provide the
desired product as a pale purple solid (22.2 g, 69% yield). ESI-MS m/z 258 (MH );

30 'HNMR (300 MHz, CDCly) § 1.35 (m, 4H), 1.63 (s, 1H), 1.78 (m, 3H), 2.06 (d,
J=8.05 Hz, 2H, 3.90 (m, 1H), 7.08 (d, /=1.83 Hz, 11), 7.62 (5, 1H), 7.65 (s,
1H),7.74 (d, J=1.46 Hz, 1H), 7.77 (d, J=1.46 Hz, 1H), 8.08 (s, 1H).



Levovirin I MPDH i nhibitor Ri bapharmlInc., Costa Mesa,
CA Viram di ne | MPDH i nhi bitor R bapharmInc., Costa
Mesa, CA Ri bozyne Heptazyne ribozyne Pharnmaceutical s
Inc., Boulder, CO Schering-Plough Intron A IFN a2b
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5  (ice/water bath), solution of Intermediate 4 (7.71 g, 30 mmol) in a mixture of THF
(80 mL) and chloroform (80 mL). The flask was removed from the cooling bath and
stirring was continued for 2 hours at room temperature. The mixture was
sequentially washed with 1M NaHSQ; (2 x 50 mL), 1N HCI (50 mL), dried over
anbydrous sodium sulfate, filtered, and concentrated. The concentrate was treated

10 with hexanes and the resulting precipitate was collected by filtration to provide the
desired product as an off-white solid (5.8 g, 58%). 'H NMR (300 MHz, CDCL) 3

1.38 (m, 3H), 1.85 (m, 7H), 2.81 (m, 1H), 7.71 (m, 2H), 8.03 (s, 1H), 8.47 (s, 1H).

The hexane mother liguor was concentrated and the residue was dissolved in
15  hexane/ethyl acetate (5:1). The solution was passed through a pad of silica gel with
the same solvents. Concentration of the eluate followed by the addition of hexane
(10 mL) resulted in the precipitation of additional product which was collected by
filtration to provide 2.8 g (28%) of the desired product.

20 INTERMEDIATE 6A (R*=4-PhCH,0-)

4-(benzyloxy)-2-vinylphenylboronic acid. Methyltriphenylphosphonium

bromide (12.4 g, 0.0347 mol) and 18-crown-6 (90 mg, 0.41 mmol) were added to
THF (100 mL). The mixture was cooled in a ice-water bath. Potassium zerz-butoxide

25  (34.7 mL of 1.0M in THF, 0.0347 mol) was added via cannula to the stirred solution.
5-(Benzyloxy)-2-bromobenzaldehyde (9.2 g, 0.0316 mol) was added in one portion
which resulted in a slight exotherm. After 30 minutes the cooling bath was removed
and stirring was continued at 22 °C for 5 hours, The mixture was concentrated and
the residue was purified by flash column chromatography on SiO. (75 g) with

30  hexanes/ethyl acetate (95:5) to provide 4-(benzyloxy)-1-bromo-2-vinylbenzene as a

clear oil (7.9 g, 86% vield). "H NMR (300 MHz, CDCL) § 5.03 (s, 2H), 5.32 (4,
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vield). " NMR (300 MHz, CDCl;) & 5.14 (s, 2H), 5.34 (d, /=12.44 Hz, 1H), 5.68
(d, J=17.57 Hz, 1H), 6.97 (dd, J=8.42, 2.56 Hz, 1H), 7.36 (m, 6H), 7.83 (dd,
15 J=17.57, 10.98 Hz, 1H), 8.16 (d, J=8.42 Hz, 1H).

INTERMEDIATE 7A (R>=H)

Methyl 3-cyclohexyl-2-(2-vinylphenyl)-1H-indole-6-carboxylate. A stirred
20  mixture of Intermediate 5 (1.01 g, 3.0 mmol), 2-vinylphenylboronic acid (666 mg,
4.5 mmol), lithium chloride (504 mg, 6.0 mol), and 1.0M sodium catbonate (7.5 mL,
7.5 mmol) in ethanol (11mL) and toluene (11mL) was degassed at 22 °C with a
gentle stream of argon. Tetrakis(triphenylphosphine)paliadium(0) was added (348
mg, 0.3 mmol), the mixture was stirred at reflux for 2 hours, and then stored at 22 °C
25  for 18 hours. The mixture was concentrated and the residue was partitioned between
ethyl acetate and water. The ethyl acetate layer was washed sequentially with water
(3x) and brine, dried (MgSQy), filtered, and concentrated. The crystalline residue
was purified by flash column chromatography on silica gel (40g) with
dichloromethane to provide the desired product (815 mg, 75% yield). ESI-MS m/z
30 360 (MH+), 'H NMR, (500 MHz, CDCl3) 1.18-1.36 (m, 3H), 1.69-2.01 (m, 7H), 2.60
{m, 1H), 3.92 (s, 3H), 5.19 (d, /=10.99 Hz, 1H), 5.72 (m, 1H), 6.57 (dd, J/=17.70,
10.99 Hz, 1H)}, 7.34 (m, 2H), 7.44 (m, 1H), 7.71 (m, 1H), 7.79 (m, 2H), 8.08 (m, 2H).
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AL PN i St B

| NT g waEodtnued for 6 minutes at ambient temperatures when the cooling
was replaced. Allyl bromide (301 mg, 2.5 mmol) was added in one portion. After 5
minutes the ice bath was removed and stirring continued for 30 minutes when the
reaction was judged to be complete by LC/MS. The mixture was left to stand for 18

20  hours at 22 °C when it was diluted with ethyl acetate/water. The organic layer was

washed (water, brine), dried (Na;SO,), filtered, and concentrated to an oil. The oil
was purified by flash column chromatography on silica gel (30g) with hexanes/ethyl
acetate (10:1) to provide the desired product as an oil. ESI-MS m/z 399 (MH+); 'H

NMR (300 MHz, CDCly) § 1.21 (m, /=6.22 Hz, 3H), 1.72 (m, 7H), 2.44 (m, 1H),

25  3.93 (s, 3H), 4.29 (m, 1H), 4.53 (m, 1H), 4.80 (m, 1H), 5.00 (d, J=10.25 Hz, 1H),
5.12 (d, J=10.98 Hz, 1H), 5.70 (m, 2H), 6.38 (dd, J=17.57, 10.98 Hz, 1H), 7.22 (4,
J=7.32 Hz, 1H), 7.33 (m, 1H), 7.46 (m, 1H), 7.71 (d, J=7.32 Hz, 1H), 7.80 (s, 2H),
8.05 (s, 1H).

30



3-cycl ohexyl -1 H i ndol e- 6-carboxylic acid. Internediate
3A (38 g) was added 15 to a Parr bottle, foll owed by
nmet hanol (100 nL) and THE (100 nlL). The bottle was
flushed with argon and 10% pal | adi um on carbon (1.2 Q)
was added. The m xture wasgshaken under 55 psi of H2
for 18 hours. The catal yst was renoved by filtration.
Concentration of the filtrate provided the desired

M7 244 (v 20 DRTERRESATE 99 R pofionid) - =5

3-cycl ohexyl - | H-| ndol e- 6- car boxyl at e. Th|f onyl chl grl ;Jle
(1 m

3A (30, 4 Nerf eyl o tiamyl Sttt i obonl

i Xtindsle-6aariviinte m’ﬂm@ﬂwx Tier dedBed yrodiict whe praparet as a

wi t h decol orizing carbon, and filtered. The filtratg
Was \issaBeeil b mw%msaﬁa@mpi B forExamplgifiAcih E@famﬁ’ce 8A. HNMR

RN o B S T R e

wi t PS8l (sesmauads (AQU=0688, 12 Hi ()4, smcm,em)x 477 (d, J=16.83

055 55§ goh G 2 W s 17 6n 388 3 S 5 s 2 it 77.
( 3004 0MdzHZ, PR 16395 (8d,l.t-23542( 256 #7) 1H)] 762 (4, 9=8M2)Hz, 1H),§7.37 (m,
05 Hz, 2H, 3.90 (in, 1H), 7.08

3 d .
é"g}, H)"éé(fmz?fi) WZ(S?IH)Z (s, IH) 7.65 (s, 1H),7.74
(d. J=1.46 Hz, IM 7.77 (d, J=1.46 Hz, 111), 8.08 (s,

1H). 58 | NTERI\/EDl ATE 5 Met hyl
2- br onp- 3- cycl ohexyl - 2- 1 mm%mmdﬁboxyl at e.

Drypyridinium tribrom de (IMeddcg, 38 mmol ) was added
in one portion to a stirfed andéﬁd 5 (icetwater

bath), solution of Inter} (.71 g, 30 mmol) in
a mxture of THE (8Qud8) xm (80 nL). The
flask was renoved fromthe i} and stirring
was continued for 2 hours at™¥ro0(m t emperature. The

m xture was sequentially washed h I M NaHSG3 (2 x
50 mL), 1IN HCl (50 nL), dried ove nhydrous sodi um
sulfate, filtered, and concentrated. The concentrate

was treated
Methyl 3-cyclohexyl-1-(2-(methoxycarbonyl)aliyl)-2-(2-vinylphenyl)-1H-

15  indole-6-carboxylate (13, R=methyl). Methyl 3-cyclohexyl-2-(2-vinylphenyl)-1H-
indole-6-carboxylate (7, R*=H) 508mg, 1.4mmol) was dissolved in THF (5mL) under
N; and cooled to 0. °C. Sodium hydride (143mg, 60% suspension in mineral oil,
3.57mmol) was added and the mixture was stitred at 0 °C for 5 min, when a solution
of methyl 2-(bromomethyl)acrylate (276mg, 1.54 mmol) in THF (1.5mL) was added

20  dropwise. Stiring was continued for 30 min at 22 °C. The reaction was quenched
with a saturated aqueous solution of ammonium chloride ( 20mL) and extracted with
EtOAc (2 x 30 mL) and CH,Cl; (30mL). The organic extracts were combined and
dried over sodium sulfate, filtered and concentrated. The residue was
chromatographed on silica gel using hexane/ethy! acetate (0-20%) to afford the title

25  compound as a pale yellow solid (641mg, 99%). ESI-MS m/z 458 (MH").




10 with hexanes and the resulting precipitate was
collected by filtration to provide the desired
product as an off-white solid (5.8 g, 58%. 1 H NMR
(300 MHz, CDCI3) 8 1.38 (m 3H), 1.85 (m 711), 2.81
(m 1H), 7.71 (m 2H), 8.03(s, 1H), 8.47 (s, 1H). The
hexane not her |iquor was concentrated and the residue
was di ssolved in 15 hexane/ethyl acetate (5:1). The
sol ution was passed through a.pad of silica gel with
the sane solvents. Concentratioh of the eluate
foll owed by the additigpn of\hexane (10 nL) resulted
in the precipitatioR,g it | daal product which was
fle 2.8 g (28% of the

collected by filtratio
desired product. 20 | NTER 6A (R2=4- PhCH20O )
oni ¢ aci d.

4- (benz) | oxy) - 2- vi nyl phenyl {
Met hyl t ri phenyl phosphoni um “evom de (12.4 g, 0.0347
nol) and 18-crown-6 (90 ny, 0.41 nnDI) were added to

T (00 B Do L2 G Sk ot S0 - 12
THF, indal &84 drbomylie (E3; Rabeeg)y Sadmmuhae (165ing®f 8 D5 Y%rdbpersion
© 0kt gt ot .25 BRI pcfe L in i ot § 7 o A nd cooled

i N &oRskibe (ibe- kRt BERYBE 741 08Y : 239 nﬂiatﬁl)lhﬁﬂm O WhenGhe evolution
bat h \i_\l/as renmoved _and stirring was continued at 22 C

f or of bydrgpen subgided PIME (L) pas addisd Eplioped by a gplytion

res%&ﬁoﬁaaﬁyl lid Wﬁbym k! 264 mERN 1 SBRLY Gt way)
h 30 hexanes/ et hyl acetate (95 5) to

Si2 (75
pr o\noa%mwg Wikeeglingd}§ min) and éhmaizn?&] {dr 36 minnEhemixjure was

) Sl sl e st Ml PR e
J=1Tor@Mic-ayer s Washid Tvater) Bring ~@ricASsodiurd 3ulfite) aBéiponcentBBed.
(o i Dt B s Ty Ry
\NE.S m”@ﬁ?ﬁ“&@fﬁwﬁﬁmﬁi acgd (10:1:0.005). The }nioduct

o g raction RBS ot P e B Rbgrefth ofesve 20+
1(502/o@elaha@ﬁsimbmoxﬁaﬂ:@hjdy-p.qm.va{ylphewwHhh&munsmnletﬂﬁ)aa@hc

of 2,5Min hexanes, 3. nmol ) was dr opwi se

overteisl (6hmecAl%)ma yeléw Bvg- @aqaﬁaplev(a&fl mg? ¥as Hirtgprpugified on a
% ngt%?@mﬁpwﬁa BhrbfiafoRRiph! SHP B oH cBntaifi} the product
was concentrated to leave 13 (R=H) as a granular solid. ESI-MS m/ 433 (MH"), 1H
NMR (500 MHz, CHLOROFORM-D) & ppm 1.07 - 1.37 (m, 3 H) 1.58 - 1.88 (m, 7
20 H)2.41-2.53 (m, 1 H) 3.93 (s, 3 H) 4.50 (d, /=18.31 Hz, 1 H) 4.84 (d, /=18.31 Hz,
1 H) 4.89 (s, 1 H) 5.13 (d, /=10.99 Hz, 1 H) 5.29 (s, 1 H) 5.68 (d, /=17.70 Hz, 1 H)
6.19 (s, 1 H) 6.36 (dd, J=17.55, 11.14 Hz, 1 H) 7.15 (d, J=7.63 Hz, 1 H) 7.31 (¢,
J=7.48 Hz, 1 H) 7.45 (t, /=7.63 Hz, 1 H) 7.70 (d, /=7.93 Hz, 1 H) 7.76 - 7.87 (m, 2

H) 7.96 (s, 1 H).

25
Benzyl bromide (1.87mL,, 0.0158 mol) was added to a stitred ice cold mixture
of cesium carbonate (7.3g, 0.0225 mol) and acid 13(R=H, 6.5g, 0.015 mol) in DMF
(30mL). The cooling bath was removed and stirring was continued for 18 hr at
ambient temperature. The mixiure was partitioned between ethyl acetate and cold



treated with HJd (5 nL of 1IN) and water (5 ni),
stirred for 1 hour, and extracted 10 with ethyl
acetate (3 x 15 nlL). The conbi ned extracts were washed
with brine, dried (MgSO), filtered, and concentrated
to an oil which crystalliz from di et hyl

et her/ hexanes to provide colorless crystals of the
desired product (530 ng, 57% vyield). I H NWR (300

VHz 8 h.14 2 5.34 (d =12.4 .1

b aler TRY ofgari T Wasahed ¥ish wplyf 2 X) Fiopset Pofing e

1 H) ,soﬁtlﬁﬁwés'ﬁnﬁlﬂer mhaghdsi{uadulfdth add-dohcErnfrateliGo BBvéthe titled

vk i{fw%p%lgld(ag a by il (8,95 10590 which Was ased h the RCH rédction,) ESI-MS
57 (Y0 SIQUI? 2l chual it NP NE) wht N Bt

. S rre mXxture O nterne e

o |lmfdfhmmm$+9énﬂﬂls FgHptcoRtalning 6o &Mtﬂ?fﬁﬁh)ﬂhﬁ

|1t Rbdthre. C'f'h@éﬂtﬂ@t \{ra@%sﬂﬁi wﬁa (FaldP{2x) lﬁﬁﬁ ahd Ak S@E soium

car bonat e (7 in ethanol (11pl) _and

C ol Gude. (Bemovnl oEihe st MBI Deu g o sy oiy SHATR (300
t
ot AR LATEORONORM.D) Bopm 112, 112 =87 Hr, 31010 190 7

(348D Zfﬂal B5BoRwoY.p3, 3. Helni LAENLI.20 (a3 HY 4i5 (&I/=48.30 8| LK) 4.70
1o, -BB% 130 G 3 Qe s B it Lel e R BOHE 1 10

par 6.3 (dmerelcmev VOIS Htl 11)|7. 20061 4% (e, SrH) 166 @ J=TT68Hz, 1 H) 7.72
et hyl \% s washed sequentially with water
(3x) T4, ?&ﬁgﬁ(ﬁ’l (lvg804) filtered, and

concentrated. The crystalline residue was purified by

flash col um chromat ography on siligca gel (40g) wth
di chl oronet hane to provide the g'@ d product (815
13689

ng, 75%yield). ESI-M5 ink 30 ), tH NMR (500
MHz, CDC13) 1.18-1.36 (m 3§ 2.01 (m 7H), 2.60
(m1H), 3.92 (s, 3H), 5.%89( Hz, 1H), 5.72

(m IH), 6.57 (dd, J=17.70, "$07¢ 7, 111), 7.34 (m
211), 7.44 (m111), 7.71 (m 11 7.79 (m 2H), 8.08

(m 2H). 60 | NTERVEDI ATE 7B W=4M-RACH2O-) Met hyl

13- (4- (benzyl oxy) - 2- vi nyl phenyl ) - 3-cycl ohexyl -1 Hi ndol e

- 6- car by §-eydlbtexil- Pk Obutodbmerbaplallyll- b2adéphenpls 1 H-

D SRR P Rl E R BB PSR s B -

i N (bromomethyl)acrylate provided the titled compound. ESI-MS mv/z S00 (MH').

20 INTERMEDIATE 14
COOMe
O ==

MeO ':‘/ O
@

Methyl 13-cyclohexyl-6-{carbomethoxy)-5SH-indolo{2, 1-a] {2] benzazepine-10-
25  carboxylate (14, R=methyl). A mixture of methyl 3-cyclohexyl-1-(2-



Exanple 7A. 'H NMR (300 MHz, CDC13) 81.45 (m 1CH),
2.57 (m IH, 3.90 (s, 311), 5.15 (m 3H), 5.66 (d,
J=17.57 Hz, 1H), 6.51 (dd, J=17.57,10.98 Hz, IH), 6.95
(dd, J=8.60,2.38 Hz, 111), 7.33 (m 6H), 7.78 (m 2H),
7.96 (s, 1H), 8.03 (s, 111)¢, 10 | NTERVEDI ATE 8A (R =H)
Met hyl

3-cycl ohexyl - 2- (2-vi nyl phenyl ) -]-(2-prope-nyl)-indol e-

6-car b te. { M hydy i d .6 f 9
i o EREiok Blony i D iteniah B g S Byt s, Rometty,
cool @d g 6.0 muatlpandiGdubs’ 28dEerieratinn oftallystt( k.7 pEids Samoly A

813 2. in TH ' bat h .
R THE DTS AR B bt S8 Siferiua ~hoved n
St r¥acigantbtie feidae ﬁvgﬁdarﬁmlﬁt_oﬁmﬂh'bdaltdn&ﬂh ioatgeBliﬁni gchitheane/ethyl acetate
te r res en t coolln t S re C .

3 10 Ev 15 Bt ane iy compauias right LR AL SgR. Tho mixed
por t fr&tions \Nvér8 cobin8d Ak @hcdnateld GEvd2ab Bnd'de réstitie wR retbbtallized
stirring continued for 30 m nutes when the  reaction

vas jsinggacthans! taatiord the ditle compound (45 Smen e Trtal fitls compound
| ef toltsingt: 218054, 35% BSRMS AN $3 . C when it was
diluted with ethyl acetate/water. The organic |ayer
was washed (water, brine), dried (Na2SO4), filtered,
and concentrated to an oil. The o} gpuri fied by
flash col um chromat ography on sillica gel (30g) with
hexanes/ethyl acetate (Ip:
product as an oil. ESyadb
MHz, CDC13) 8 1.21 (m J=6.
2.44 (m 111), 25 3.93 (s,
111), 4.80 (m 1H), 5.00 (d, , 1H), 5.12 (d,
f#710. 98 Hz, 111), 5.70 (m 211),\6.88 (dd, J=17.57,
10.98 Hz, 1W 7.22 (d, J=7.32 Hz, IH), 7.33 (m 1H),
7.46 (m 111), 7.71 (d, J=7.32 Hz, 1M _7.80 (s, 211),
8.05 (s, Mey 13wydahexpifrénmpirpaebayy-Hindelothdrpo. )

Met r’&]l{ 2] benzazepine-10-carboxylate (14, R=benzyl). In a similar manner ring closing
2- (4-(benzyl oxy%!-jZ-w nyl pheg&lﬂ]- 3-cycl ohg’%l -1-(2

pr opasiptbysis ef methylGreychbexi enzylogreashy @h@)&éﬂ-vmﬁ@henyl)-
pesi 19hdaleQ6lbsh e i cﬁuﬁgﬁ 8 8@ SenOiatioDYatalyst i
subst}?t ut |[ ng EX%%%37BR%%%QEZ§%| e R I'n %?an‘p?xg 8A?rs -

1H Npgiling methylene chloride or ethylene dichloride provided the title compound. ESI-

MS m/z 506 (MH).

COOH
0 SN
MeO 0 ’; O
@

Methyl I3-cyclohexyl-6-(carboxy)-5SH-indolo[2,1-a] [2]benzazepine-10-
carboxylate (14a). Method A: Ester 14 (R=H, 308mg, 0.72mmol} was dissolved in
N,N-dimethylformamide (5 mL) and treated with LiOH (173mg, 7.2mmol). The

mixture was heated at 50 °C for 4hr. The solvent was removed in vacuo. The residue

20



(300 MHz, CDC13) $1.20 (m J=6.22 Hz, 3H),1.71(m
J=5.86 Hz, 71D, 2.44 (m 111), 3.91 (s, 3H), 4.28
(dd, J=16.83, 5.12 Hz, 1H), 4.50 (11:6 110, 4.77 (d,
J=16.83 11z, IH), 4.98 (d, J=10.25 Hz, 111), 5.13 (m
3H), 5.68 (m 2H), 6.32 (ddg J=17.57, 10.98 Hz, 1H),
695(dd 3=8.42, 2.56 Hz, TH), 7.12 (d, J=8.42 Hz,
,7.37 (m 10 611), 7.75 (m 211), 8.02 (s, 1H).

E“EER%'@%@@# 3Ry S et RO T et fn ARG pcitic pit. A

eny |precipitatelformeiohich Gmsacrlhomgt bﬂﬁﬂra(:xihﬁ and%.mﬂ!ﬂd“dytb hﬂbrd the title

nacparan i p Rl P reo S bt e =1

di ssolved in THE (5m_) under N2 and cooled to 0 C

Sodl um hydride_ (143 60% _suspensi m per al
357l Mehed B i Pefrent PSR B oA CI0ME) ag e &

for Shuibh ofmggyl B-@Qid&&*ﬁlii-(g&izyI&SrMonyl)-SH-mdoloD 1-

2 (brormrret hyl)acryl ate

bepgazepinerderearboxniyp Ws B‘bmk 298hinga%e ethanol (7QQgl) and
f BRe\R
sg:u te qusgg% %utlon%sammn?aﬁ?c %ﬁiag%z%b#ﬁ)balloon

and prossura)foed hwik porhﬁt tbe (nmture $80mL) wasremy2i@nd was filtered to

301L n omhi n

19, crogts i R ool F Ao SR HRGR, Aforabf e e vtea
resi odnmomﬁlsﬁmmg)mtﬂgwamdenhmwhd product) fbmUdethgd A.
hexane/ et hyl acetate (0-20% to afford the title 25
conpound as a pale yellow solid (641ng, 99% . ESI-NS

mz 458 (MHO. 62 O OCH2Ph O N I\éﬂtnyI
3-cycl ohexyl - 1- ( 2- (benzyloxycarbon; allyl)-2-(2-vinyl
phenyl)-1H

15 Methyl 13-cyclohexyl-6,7-dihydro-6-(carboxy)-5H-indolof2, 1-
a]{2]benzazepine-10-carboxylate (14b). Method A: The intermediate ester (14,
R=H, 53mg, 0.13mmol) in a 1:1 mixture of THF/MeOH (2mL) was treated with a
catalytic amount of Pd (10% on C) under hydrogen (balloon pressure). The mixture
was stirred at 22 °C for 18hr. The catalyst was removed by filtration through a fine

20  pad of celite and the solution was concentrated in vacuo to afford the title compound
as a pale tan solid (50mg, 92%). ESI-MS m/z 418 (MH").

Method B: Additional palladium on carbon (1g) was added to the reduction
mixture from éhe preceding experiment (200mL). Stirring was continued at 22 °C for
25 72 h. The mixture was filtered and the filtrate was concentrated to dryness on a
rotary evaporator. A solution of the residue in methanol was purified on a Shimadzu



i ndol e- 6- car boxyl ate (13, R=benzyl). Sodi um hydri de
(155ng of a 95% di spersion 5 in mneral oil, 6.13
nmol ) was added in portions during 5 min to a stirred
and cooled solution (ice-water bath) of 7 (1.0 g,
2.79 mol) in THE (7nL). Whgn the evolution of

hydr ogen subsi ded DVF (2nl) was added foll owed by a
solution of brononethylacrylic acid (505ng, 3.06

ST L . )
COOI% %ﬁ?&ﬁﬁ}ﬂ@% rot tﬁﬂ {o dﬂ%%lég@?itle& mnoﬂﬂc?fk?pfgkywhmh was
m xt idemticpkte theprodust Eatddetbod And t he resi due
partitioned between ethyl acetate and water. The
organi c | ayer was washed (water, brine), dried (sodium
sul fate) and concentr at edNTERMEDIASHIIfe was

r omat ogr aphed on silicic acid. (15 g) using the flash
techni que and eluting with nethylene chloride: ethyl
acet at e: a’derbjd@-ﬁc‘(fedt-éﬂt&gljzc&b@%m&)b&er@f)&dtjﬁlohexyl)—l[f—mdale—(f—

f
23 QLaI Eﬁ‘&&‘ r Cté‘tﬁ?%dwﬁd(uc W ntpra?édea% a%gle rown soch/l by substituting

cy cl Dlrertbhtokty; ]bﬁbbﬁwa]pbéﬁm:&roﬁé acidl r&mﬁﬂﬁﬂwu)tb&fdnimld in
-1l-yl)methyl)acrylic acid (568 ng, 40% as a yellow

gumE’ﬂﬂ!Pémﬂk WS mg PAQEMHS lir t her purified on a

’?hl madzu preparatory |iquid chromatograph. The

racti on containing the product was concentrated to

| eave 13 (R=H) as a gran@NIERMBDIATER3 M5 nfz 433

(I\/H), 1H NWR (500 MHz, CHLOROFORMID) S ppm 1.07 -
1.37 (m 3 H 1.58 - 1.88 (in, 7 20 H 2.41 - 2.53 (m

| H) 3. gagétﬁyl 23Q¥(ﬁerﬂb:5&y6&}'boﬂﬁ&3m3ﬂ3-b¥alol&xﬁw -@- ﬁépenyl) 1H-
T.d -6534252%’61 ﬂ))‘ dsﬂ@g P§~f&lu°t ﬁasmmdmz stibsti Fabngéut&tywdmte
1@2 L 16 631!6') W@%jﬁ@#&é&m&ﬂ “Hm'ﬂ,?m} (ﬁo %,gc?gl,g 51.11-1.56
_1 (08 1BH), 1163H).947(nt, GH)2.0B6x,. 198, 2442 (s] 1H), 3D4 7, 3HY, 489 (m, 1H),

0 0158 f2Ras iy V8 & WEE ARG PGP ARR S o 2T 2,727
of oes llﬁmxﬁ(ﬁﬂﬂﬂbﬁ 45(@$6.m B228D)NE) (cﬁﬂd%ﬂﬁ'ﬂﬂ, 1|I+il)r,1 7.86 (d,
égt( E’%a?%@ﬁm’e%&;éd@u rIrPngDN\';as( ggm nul_-def 83018 %r

anbi ent tenperature. The m xture was partitioned

betvveen et hyl acetate and cold 63
INTERMEDIATE 22

Methyl 1-(3-(2-bromophenyl)propyi)-3-cyclohexyl-1H-indole-6-carboxylate.
Sodium hydride (129 mg of a 95% dispersion, 5.1 mmol) was added to a stirred and
25 cooled (ice/water bath), solution of Intermediate 4 (515 mg, 2.0 mmol) in THF (6
mL). The ice bath was removed when the vigorous evolution of H subsided.
Stirring was continwed for 6 minutes at ambient temperature when the cooling bath
was replaced. 1-Bromo-2-(3-bromopropyl)benzene (908 mg, 4.2 mmol} was added.
The ice bath was removed and stirring was continued at 22 °C for 3 hours. The
30  mixture was cooled to room temperature and was diluted with saturated ammonium

chloride followed by extraction with ethyl acetate, The organic layer was washed
{(water, brine), dried (NaySQy), filtered, and concentrated to a brown oil. The oil was



water. The organic | ayer was washed with water (2X)
foll owed by brine. The solution was dried over
magnesi um sul fate and concentrated to | eave the titled
conmpound as a hazy oil (8.5g, 105 % which was used in
the RCMreaction. ESI-M5 ngh 533 (MH). A small
sanple (78 ng) was purified on a Shimdzu preparatory
5 liquid chromat ograph. The product containing

o g Y Aol Mpbblopafty YL 51! R0T wi@eranguet

ov eracgigtti (G1) tasprovide the desired\padduof astah @ilsohtamintatddafith In@rmediate

ﬁW@?&%ﬁﬁf@% %ﬁ R Jac%k Hzrer tﬁ) The plate

1. 60was elutédwithheianed/dth@ adetate (059, ([he pxdtot Dand Gadekirhized with

5 oo 3&%@‘%?# sttt BeoPBhalfe iy phoghh 4% viscous
. 1=1cf1, S5 1LMS Mﬂsﬁmi’” NMﬂ?.ooQ/[ﬁé, dxd@h,,)(a ilgum,s_czg 1.77 (m,

10.98 Hz, 1 H) 7.20 - 747(
Hz IH) .12 (m24H), 274, 31, 3.’95@1, ?HD‘EI'ZQJ%’ 14 Hz,3H)37.04 (m, 2H),

o cyRI B AL R, 7807 e 1D, 7 62 QT80 K 1R, 73 G, . 803
yl pr(engﬂ))-l H i ndoI e- 6-carboxylate (13, R=tert- butyl ).
kyration of 7 (Rz=H) with tert-butyl 2-
rononet hyl )acryl ate provided the titled conpound.
ESI-M5 mz 500 (MH ). 20NTERMEERAAE44 COOMe O MeO
AN Met hyl
13- cycl ohexyl - 6- (car bonet hoxy) - 5Hi ndol o[ 2, 1- aJ[ 2Jbenz

azepi ne- Metha3- Q&frbﬂ)ﬂb’dn@tysj'-(cﬁéahaliﬁtm bible-6-éurbdxylasd. €The

th 3-cycl ohex I-I-
ﬁs&%ﬁmﬁm Janep %?Yl%cow ol intPemyiekd by ubstiing 2.
pjar hﬁﬁmbwneyl(bl&udgfoﬂ%xhﬁio)z-(3-&Smaﬁnpﬁ)bézzm Exaﬁﬁiﬁe 22. ESI-
Grubbs' 2nd gengration catalyst (1 1. 35mmol )

MS m/z 427 (MH'), "H NMR (300 Mz, CDClg) 1.37 (m, SH), 1 77 (m, 3H), 2.09
(m, 2H), 2.83 (m, 1H), 3.87 (s, 3H), 5.35 (s, 2H), 6.44 (dd, J=5.67, 3.84 Hz, 1H),
6.99 (s, 1H), 7.09 (m, 28), 7.57 (m, 1H), 7.67 (d, J=8.42 Hz, 1H), 7.77 (m, 2H), 7.96

(s, 1H).

20
INTERMEDIATE 24

Methyl 1-(2-(benzyloxy)ethyl)-3-cyclohexy!-1H-indole-6-carboxylate.

Intermediate 4 (1.029 g, 4.0 mmol) was added to a suspension of NaH (192 mg of

25  60% dispersion in mineral oil, 4.8 mmol) in DMF (5 mL). The reaction mixture was
stirred at room temperature for 15 minutes, treated with benzyl 2-bromoethy! ether
(0.7 mL, 4.4 mmol), stirred at room temperature for 2 hours, quenched with water,
and extracted with ethyl acetate (2x50 mL). The organic layers were combined and
washed (1N HCI), dried (MgS0,), filtered, and concentrated. The residue was

30  purified by flash column chromatography (silica gel, 3:1 hexanes/ethyl acetate) to
provide the desired product as a colorless thick oil (1.19 g, 76% yield). MS m/z
392(MH"); "H NMR (500 MHz, CDCl3) § 1.31 (m, 1H), 1.45 (m, 4H), 1.80 (d,



nmet hyl ene chl oride (3501M) were heated at 45C for

96hr. Solvent was renoved in vacuo and the residue
was chronmat ographed on silica gel using hexanel et hyl
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bright yellow solid (1.36g),, The m xed fractions were
conbi ned and concentrated in vacuo and the resi due was
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97% . ESI-M5S mlz | 1£:415. 5 Method B:.. Ten I_P)er cent
13al 120} @mlEh 3% BoH 285 fr) 2Miad 20 {edT°-8 bHg 2H), 7.05 (5, 1H), 7.62
(d, /=8.42 Hz, 1H), 7.74 (dd, J=8.42, 1.46 Hz, 1H), 8.05 (s, 1H).
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INTERMEDIATE 27

20 Methyl 1-2-(2-bromopyridin-3-yloxy)ethyl}-3-cyclohexyl-1H-indole-6-
carboxylate. A solution of 2-bromo-3-pyridino! (26, 173 mg, 0.995 mmol) in THF
(10 mL) was treated with triphenylphosphine (261 mg, 0.995 mmol) and di-ter¢-butyl
azodicarboxylate (229 mg, 0.995 mmof). The reaction mixture was stirred at room
temperature for 0.5 hours, treated with a solution of Intermediate 25 (200 mg, 0.66

25 mmol) in THF (2.5 mL), stirred 18 hours at room temperature, and concentrated to
provide a brown oil which solidified upon standing. Trituration of the solid with
methanol provided the desired product as a gray solid (175 mg, 58% yield). MS m/z
457(MH"); "HNMR (300 MHz, CDCl3) 8 1.22 (m, 1H), 1.41 (m, 4H), 1.81 (m, 3H),
2.02 (m, ZH), 2.78 (m, 1H), 3.91 (s, 3H), 4.27 (t, J=4.94 Hz, 2H), 4.59 (t, /=4.94 Hz,

30 2H), 6.92 (dd, J=8.05, 1.46 Hz, 1H), 7.09 (dd, /=8.23, 4.57 Hz, 1H), 7.28 (s, 1H),
7.61 (d, /=8.42 Hz, 2H), 7.74 (dd, J=8.42, 1.46 Hz, 2H), 7.93 (dd, /=4.76, 1.46 Hz,
1H), 8.08 (s, 1H).



sol ution of nethyl
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ra dryn
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o 1 oFRe e EfER Aedhed ab e e o R W hexane 10

I5dentL) & heth/stallﬁlerpr@ﬂxdﬁi/as‘ dolisatddbshfltration, WadHeRWEHRI eftyiE
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prepared as a pal e brown solid by substitut
1.50 (m, 4H), 1.70-1.90 (m, 4H), 1.90-2.05 (m, 2H), 3.30 (m, IH‘), 3.93 (s, 3H), 7.70

(d, 1H, J=8.5 Hz), 7.84 (d, 1H, J=8.5 Hz), 8.07 (s, 1H), 8.55(s, br, 1H, NH).

20
The mother liquor was concentrated under reduced pressure to substantially
remove the pinacolborane by-product. Hexane was added and the crystalline solid
was collected, washed with ethyl acetate/hexane (1:3) to give 3.3 g solid as a2 mixture
of the desired product and Intermediate 4 which can be recycled.
25

INTERMEDIATE 34

3-bromo-2-vinylpyridine. A solution of 2,3-dibromopyridine (2.0 g, 8.44
mmol) in DMF (10 mL) was treated with tributyl(vinyl)tin (2.94 g, 9.29 mmol), LiCl
30 (1.07 g, 25.32 mmol), and PdCI,(PPhs); (0.296 g, 0.422 mmol). The reaction mixture
was heated at 100 °C for 18 hours. The mixture was extracted with hexanes (3 x 50
mL). The combined hexane layers were extracted with 1IN HC1. The aqueous layer



2- (tert-butoxyl carbonyl am no) phenyl boronic acid for
2-vi nyl phenyl boronic acid in Exanple 7A. ESI-M nifz
449 (MH). 10 | NTERVEDI ATE 17 Met hyl
2-(2-(tert-butoxycarbonyl am no) - 3- cycl ohexyl - 1- (2
propenyl ) -1 H indol e-6-carbgxylate. The desired
product was prepared by substituting Internediate 15
16 for Internediate 7A in Internmediate 8A. tH NWVR (500
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(515 ng, 2.0 mol) in THE (6 nL). The ice bath was
renoved when the vi gor oudNER IAAEG H2 subsi ded.
Stirring was continued for 6 mnutes at anbient
tenperature when the cooling bath was repl aced.
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( watigf, ﬁeztiéd Wb PA@PhHH(ETNE 5955 minkdi), Réatsll at 80 elc for 3 hours,

concentrated to a brown oil. The oil was 67 purified

By ritltesed, and wreetimicdndho rridpnyanprrifiediby FreperatiysHPES to provide

Wi t b
des H’g pr Og{oﬁ {l& gﬁg SLW%O%QHS th? 23/8\%% %f A3z 361 MH;
I nt e"lﬁﬁﬂﬂia@@(}h/ﬁ{ @D@lﬁ(ﬁ lt imnay (:H,LﬁH)f 1 6341130\\2), @3B m, 1H),
on asilicic ac:lza | ayer plate. The plg]fe
3.91 (s, 3H), 5.39 (dd, J—-lo 61 1.83 Hz, 1H), 6.40 (dd, J=17.02, 2.01 Hz, 1H), 6.63
{dd, /=16.83, 10.61 Hz, 1H), 7.28 (dd, /=7.68, 4.76 Hz, 1H), 7.64 (dd, /=7.68, 1.83
20  Hz, 1H), 7.75-7.84 (m, 2H), 8.07 (d, J/=1.10 Hz, 1H), 8.22 (s, 1H), 8.68 (dd, /=4.76,

1.83 Hz, 1H).

INTERMEDIATE 38

25 Methyl 3-cyclohexyl-2-(2-formylfuran-3-yl)-1H-indole-6-carboxylate. The
desired product was prepared by substituting 3-bromo-2-furaldehyde for Intermediate
34 in Intermediate 37. 'H NMR (500MHz, CDCls) & 1.40-2.15 (m, 10H), 3.14 (m,
1H), 3.94 (s, 3H), 7.08 (d, 1H, J =1 Hz), 7.72 (dd, 1H, J=1.5, 8.5 Hz), 7.79 (4, 1H,
J=2.0 Hz), 7.88 (dd, 1H, J=1.5, 8.5 Hz),'8.19 (d, 1H, J=1.0 Hz), 9.87 (s, 1H).

30



was el uted with hexanes/ethyl acetate (100:5). The
product band was extracted with 5 dichl oronet hane.
Renoval of the solvent provided the desired product as
a viscous oil. ESI-M n12 455 (I\/H+) 1H NWVR (300 MHz,
CDClj) S 1.34 (m 511), 74 ( 2.12 (m 411),
2.74 (m 3H), 3.96 (m 3H)éfl7(t J714Hz 2H) ,
7.04 (in, 24, 7.16 (m 2H, 7.49 (d, J=8.05 Hz, 1H,
7.62 (d, J=8.42 Hz, 1H), 8.03 10
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oxyI ate. Internediate 4 (1 029 g, 4.0 mmol ) was added

to a suspension of NaH (192 Eg of 25 60% di sper si on
mneral oil, 4.8 mmol N The reaction

m xture was stlrred at roomtenperature for 15
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concentrated. The residue was 30 purified by flash
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(M &%), 638855 tn, A, 7.28 (dd, 7=7.32, 4.88 Hz, 1H), 7.56 (d, J=7.32 Hz, 1H),
7.82 (m, 2H), 8.07 (s, 1H), 8.72 (d, J=4.27 Hz, 1H).
20
INTERMEDIATE 41

Methyl 3-cyclohexyl-2-(2-vinylfuran-3-yl)-1H-indole-6-carboxylate. A
solution of methyl {riphenylphosphonium bromide (428 mg, 1.2 mmol) in anhydrous
25 THF (4 ml) at room temperature was treated with n-BuLi (1.6 M, 0.70 mL, 1.12
mmol). The phosphonium salt gradually dissolved and the solution turned yellow.
After 10 minutes, the yellow solution was transferred to a solution of Intermediate 38
(176 mg, 0.5 mmol) in anhydrous THF (1 mL). The mixture was heated in an oil
bath at 65 °C for 1 hour. Afier cooling to room temperature, the solution was treated
30  with dichloromethane (10 mL) and the resulting mixture was washed with 1N HCl1
and water, dried (Na; SQ4), and concentrated. The residue was purified by flash
column chromotagraphy on silica gel (hexane/ethyl acetate, 5:1) to provide the



J=13.12 Hz, 111),1.87 (m 211), 2.10 (m 211), 2.84
(m 111), 3.79 (t, J5.34 Hz, 211), 3.94 (s, 311),
4.33 (t, J=5.49 Hz, 2H), 4.45 (s, 2H), 7.12 (s, |IH,
7.20 (m 211), 7.27 (m 311), 7.66 (d, J=8.55 Hz,
111), 7.78 (d, J=8.55 Hz, 1}1), 8.08 (s, IH. 5
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room tenperature hours, treate
Kol ution of Internediate 25 (200 ng, 0.66 25 mml) in

THE (2.5 nl), stirred 18 pyPERMEBIATRY t enperat ure,
and concentrated to provide a brown oil which

solidified upon standing. Trituration of the solid

ith t I A i L
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457Hz,111) 7.28 (s, IH), 7.61 (d, J=8.42 He,

211)(300 Milz, CBHOD) $8,1821.40 @6 36D, 1.65: 194 (, 639, 2.68 (m, 1H), 2.53 (m,
I=4. fO1 k68 ehy, 11), 3.94 (s, 3H), 4.55 (d, J=17.20 Hz, 1H), 4.70 (4, J=17.57 Hz,

1H), 7.50 (dd, J=8.23, 4.57 Hz, 1H), 7.81 (ad, J=8.42, 1.10 Hz, 1H), 7.90 (d, J=8.42
25 Hz, 1H), 8.13 (s, 1H), 8.28 (d, J=8.05 Hz, 1H), 8.72 (d, J=4.76 Hz, 1H).

INTERMEDIATE 46

Methyl 2-bromo-3-cyclohexyl-1-(2-ethoxy-2-oxoethyl)-1 H-indole-6-
30  carboxylate. The desired product was prepared by substifuting Intermediate 5 and
ethyl bromoacetate for Intermediate 7A and allyl bromide, respectively, in

Intermediate 8A. ESI-MS m/z 422 (MH").



111), 8.08 (s, 1H). 69 | NTERMEDI ATE 33 Met hyl

3-cycl ohexyl -2-(4,4,5,5-tetranet hyl -1, 3, 2, - di oxaborol a
n-2 yl)-1H indol e-6-carboxylate. In a flane-dried
flask equi pped with magnetic stirrer was 5 added
[Ir(Ovexcod)]2 (150 ng, 0.225 mmol ),

4,4 -di-tert-butyl-2,2"-bipyridine (dtbpy, 120 ng, 0.45
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"was added and the crystalline solid was
col |l ected, washed with ethyl acet at e/ hexane (1:3) to

give 3.3 g solid as a m desired product
and Internediate 4 V\,hlc ted. 25
| NTERVEDI ATE 34
(E)-ethyl (3-(4-(1-aminocyclopentanecarboxamido)phenyl)acrylate. EEDQ
20 (593 mg, 2.4 mmol) was added to a solution of (E)-ethyl 3-(4-aminophenyl)acrylate
(417 mg, 2.18 mmol) and 1-(terz-buioxycarbonylamino)cyclopentanecarboxylic acid
(500 mg, 2.18 mmeol) in THF (6 mL). The solution was stirred at reflux for 3-4
hours. The mixture was concentrated and the residue partitioned between

dichloromethane and water. The organic layer was washed sequentially with dilute
25  HCI, water, and brine. The solution was dried over Na;SO;, and filtered. Dilution of

the filtrate with hexanes resulted in the crystallization of (E)-ethyl 3-(d-(1-(tert-

butoxycarbonylamino)cyclopentanecarboxamido)phenyl)acrylate as a pale yellow

solid (360 mg, 37% yield). ESI-MS m/z 403 (MH").

30 (E)-ethyl 3-(4-(1-(tert-butoxycarbonylamino)cyclopentanecarboxamido)-
phenyl) acrylate (350 mg) was dissolved in dichloromethane (2 L) at 22 °C. TFA
(2ml.) was added and stirring was continued for 2 hours. The solution was



3- brono- 2-vi nyl pyridine. A solution of

2, 3-di bronopyridine (2.0 g, 8.44 mol) in DVF (10 nl)
was treated with tributyl (vinyl)tin (2.94 g, 9.29
mol ), LiCl 30 (1.07 g, 25.32 mmol), and PdCl 2( PPh3) 2
(0.296 g, 0.422 nmmol). The yeaction mxture was heated
at 100 C for 18 hours. The m xture was extracted with
hexanes (3 x 50 nL). The conbi ned hexane | ayers were
extracte th eous
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t he Fhetettgtacetatekger s ehshed\yHed) dricdi(NasSORY] filerd, and
concentrated to provide the desired product asg

y el |cGnFeairatsd fo pre‘odqséle desisd pragduet agp cnwsﬂmefoh@ 4H|\w;t (300

1) M= PMIGHLS 5178 5 g6 s B g C5nm Bpa 1) (a2 & o

31 1)2}274 PH(o 9. 9§H§, ( ,Fa Né&,@ﬂ%,wltz') 1%7%)(&,@%1{514 %z, 1H),

46 Hz, 1H) 300

122 5 4H). 134 9 142 8, 149 5, 154.5. | NTERVEDI ATE
37 10
Met hyl 3- cycl ohexyl - 2- (2-vi nl\éhJE%?” di n- 3yl ) - 1H i ndol e- 6-

carboxylate. A mixture INEE

IA3% 9B 33 (580 nu,

1.51 mol ), Internediate 34 (362 ng, 1.97 mmol) and
Li C1(128 ng, 3.02 nmmol) in ethanol (6 nL) and tol uene
(6 m.) was treated Na2C3B (1.89 nmLgef 2M 3.78

mol ). The m xture assed
Pd(PPh3)4 (87 ng, O. 07
hours, 15 filtered,

urified by preparat|ve H oto provide the desired

th ,Nz{ treated with

@ 80 C for 3
e

d. The residue was

product as a pale yellow solid (145 ng, 27%yield). M
mz 361(M+H);  tH NWMR (300 MHz, CDC13) S 1.10-1.29

(in

wﬁil@ At S B Vi 2, 1
henylioarbapmoyliniheridinesBearpoylatd =16. 83, 10.61 Hz,

111)%38(5“%% g@g%@gﬁﬁ -9$1)§%ﬂ§§§)£%wﬂ ,)5135?5*7 (d,

1:1 1 buexyarbonyliperBlimed-taborylit poidg1 .08, 1. mmmbt)g, (E)Gethyl 3-(4-

20

25

o4 3Pl e e Ok 17 o i ERDQ LSS 25 in ThE

(12 mL) was stirred at reflux for 1 hour. The reaction mixture was partitioned
between ethyl acetate and water. The organic layer was washed sequentially with
dilute HCI, water, and brine, dried over Na;SOy, filtered, and concentrated. The
residue was purified by flash column chromatography on silica gel (40 g) with
dichloromethane/ethyl acetate (100:15) to provide impure Fmoc-protected product as
a cloudy oil (900 mg). A second purification by flash column chromatography on
silica gel (40 g) with hexanes/ethyl acetate (100:20 to 1:1) provided the Fm-c-
protected product as a coloriess solid: ESI-MS m/z 640 (MH+); 'HNMR (300 MHz,

CDCly) § 1.30 (t, J=7.14 Hz, 3H), 1.43 (s, 9H), 2.00 (m, 2H), 2.12 (m, 2H), 3.04 (m,
2H), 3.75 (m, J=13.91 Hz, 2H), 3.75 (d, J=13.91 Hz, 2H), 4.22 (q, J=6.95 Hz, 2H),
4.54 (d, J=5.86 Hz, 2H), 4.85 (s, 1H), 6.33 (d, /=16.10 Hz, 1H), 7.23 (m, 2H), 7.35
(t, J=7.50 Hz, 2H), 7.45 (s, 4H), 7.52 (d, J=7.68 Hz, 2H), 7.60 (d, J=16.10 Hz, 1H),
7.73 (d, J=7.68 Hz, 2H), 9.06 (s, 1H).



desi red product was prepared by substituting 3

br ono- 2-fural dehyde for Internediate 34 in
Internediate 37. 1H NMR (500MHz, CDC13) S 1.40-2.15
(in, 1OH), 3.14 (m 111), 3.94 (s, 3H), 7.08 (d, II1,

J =1 Hz), 7.72 (dd, 1H, Jl,’is 8.5 Hz), 7.79 (d, 1H,
J=2.0 Hz), 7.88 (dd, IH J 5 8.5 Hz), 8.19 (d, 1H,
J=1.0 Hz) 9.87 (s, 1H). 30 71 | NTERVEDI ATE 39

Met hyl 2

Vo) T o T SRR bl (350 me) s dipsalvad imRMF Gl 2L °C.

pr odAntetlnmmbmpan ofidifrieifiaytiind @)5 8B o 34} wayRidedW water (0.5

f’ﬁ't'ed TR o it S e s DR on e ahp o the

@mo'svectsda moﬁﬁldmsawim wiefifand] f8fowed
7§n 7 5‘3{%}&&%&@ ifzprt’%l%%@wumodu# @ regqssmxef& BSMs

ol ydbo Bhilpfisd 3o il Bt e o

Met hylrmsa# [sy RHE 3CH s, CEBy41 7 @y, §'26.95 Hyl 29, 692 (d, I=Y5.V4 Hz, 15),

H t h

o ep Lo s B TR e o7 & B RO S P 2

substltutlng I nternedi ate 37 for Internediate 7A in

diate 8A. MBS mz 4 . | _H 15 NWVR (500 Mz,

ersm)e 81. 89136(m23 Hg@%?%m 7H),(2.43(m

IH), 3.94 (s, 311), 430(dd J1709519Hz 1H)

4.57 (dd, J=17.24,4.12 J=17.

111), 5. GMethy 2-bremo-I@- fﬁﬁ-bum)?-oxse@’!) {wb@ﬂldféezdol’e-&

% gécdf’g% MeD 'I‘h'é dZ:Qred g;k&&uct%prepﬁre%% §9‘§%{1él&rhs zgﬂrmvn crystalline

111)solidpy s&bsehahna h)tem@d@te X a;ld tart-bytyl @romac(e@te fptmt@medlate TA

¥ cy%”,d)"%éxyf"!”gﬂ( @ - in tdiinedbile 8A. ESI-MS miz 452 MH); 'H
yl) - i d@hﬁizém ﬁ&&(m,ﬁzr}‘goﬂ %(ﬂ%gﬁhﬁ??ﬂ&'m 1.94 (m,

tri phen phosphoni um br om de
anhy%lib@é’f (R5IHE 88 4s, aﬂ) Sal2 (s,@iﬁn 690k Fa8.04 BzyHS), 7.84 (m, 1H),
treaé.iaéj(sv\ﬁﬁf n-BuLi (1.6 M 0.70 nm_, 1.12

20 INTERMEDIATE 77

Methyl 1-(2-tert-butoxy-2-oxoethyl)-2-(2-(tert-butoxycarbonylamino)phenyl)-
3-cyclohexyl-1H-indole-6-carboxylate. Substitution of Intermediate 15 for 2-
vinylphenylboronic acid in Example 7A provided a mixture of the desired product

25  (60%) and methyl 1-(2-tert-butoxy-2-oxoethyl)-2-(2-aminophenyl)-3-cyclohexyl-1H-
indole-6-carboxylate (40%) which was used directly in the next step. A sample of
pure 72 was isolated from a similar experiment run on a smaller scale. ESI-MS m/%
563 (M[-I"'); 'HNMR (500 MHz, CDCl5) 8 1.26 (m, 2H), 1.32 (s, 9H), 1.43 (m, 9H),
1.45-1.82 (m, 6H), 1.88 (m, 2H), 2.46 (m, 1H), 3.94 (s, 3H), 4.50 (d, /=5.80 Hz, 2H),

30 6.64 (s, 1H), 7.10 (m, 1H), 7.14 (m, 1H), 7.45 (m, 1H), 7.84 (m, 2H), 7.99 (s, 1H),
8.22 (d, /=8.24 Hz, 1H).



mol ). The phosphoni um salt gradual |y di ssol ved and
the solution turned yellow After 10 m nutes, the

yel | ow sol ution was transferred to a sol ution of
Internmediate 38 (176 ng, 0.5 nmmol) in anhydrous THE
(1 m). The m xture was heated in an oil bath at 65 C
for 1 hour. After cooling t 6roomterrperature, t he
solution was treated 30 with dichl oronet hane (10 nlL)

and the resulting mxturm%%ﬂth 1 NHA and
water, dried (Na2 504), ed. The residue
was purified by flash colum chrormt agraphy on silica
gel (hexane/ethyl acetate, 5:1 rovi de

desired pr-6deeropolopey!) éi‘%’d & {ndedol. -g?[%&kgnzazepme—lﬂ—
( 300&4%0%3h s3] &&inxﬂngé'l@(ﬁ(ﬂ-)qgﬂ,’l 2 nﬂéonijmf)(s 4 mL) and

dd
ZDIEA (1% i, {0 ) wpa roniodovith T TS (67 ienes 240 %rlﬂmmol) The

- L g o et o Pl 483 (4 1

H ano@cwmmmmmmmm@m@AMQM for 18 hours

g1 5 PR AR AR 1y HRARfcolsfoyr g expactnd with CHC, (2

pr e pﬁﬂ mll). ihhesunpadc phase wap drievtl@venda,80g filttrefloand concentrated under

L(g c%a??t&?%w %%‘%@%@ﬁ%ﬁs' um h dride fgr Soﬁ}fﬁ’@lmthl4
er

1.2 Oetﬂylﬁeetﬁt@heﬂdiéﬂ{)mvﬁecﬁﬁe desired pfoduet. (65'2 léxg;l 81%—))33 a4y oil.
(dd, J=1, 2 05 ( 5)
5 15M§dw’z 4§(HM Ii NM& 300 Mga‘éDiihhyi Ag-1 %s (m, 6H) 1/80 (m, 2H),

vy PR PNt os T 478, 2o, 2. F3sich 2t a9 T 1. 418
Hz) . (b7oad 6a, (1), 4891 (braid 1o,d Fiz§.35 (@d7.P=X1d, 3BT |HB 682 (%4 NH),

0 s 40 VB O 748 AL b, i 1, 726 o 18D, 7.2 €, 2,

yl ) - B52 () 1GHX §T (ddi/=8.0,000 Hz,611)a8.09(d; /=2.6 HzJhE).desi r ed
product was prepared in 63%yield as a viscous 20
clear oil by substituting Internediate 39 and

2- bronoacet am de for | nt gNTBEMBHATE Bnd al | yl
brom de, respectively, in Internedi ate 8A. I\/S mz 470

(MH); tH NWR

20 N-{1-{(Z)-amino(hydroxyimino)methyl] cyclopentyl]-1 3—cyclohexyl- 7H-
indolof2, 1-a] {2] benzazepine-10-carboxamide. A solution of Intermediate 72 (290
mg, 0.645 mmol) in ethanol (6.4 mL) was treated with 50% aqueous NH,OH (0.085
mL, 1.29 mmol). The resulting solution was stirred at 90 °C for 3 hours. IM HCl
(15 mL) was added and the aqueous layer was extracted with CHCl; (2 x 30 mL).

25  The organic phase was dried over Na; SOy, filtered, and concentrated under reduced
pressure to provide the desired product (299 mg, 96%) as a yellow oil. MS m/z 483
ME"; 'H NMR (300 MHz, CD;0D) § 1.13-1.61 (m, 6H), 1.72-2.29 {m, 10H), 2.40
(m, 2H), 2.88 (m, 1H), 4.22 (broad m, 1H), 5.10 (broad m, 1H), 6.48 (dd, /=11.4, 3.0

~ Hz 1H), 6.90 (4, J=11.4 Hz, 1H), 7.39-7.52 (m, 3H), 7.56 (m, 2H), 7.88 (dd, J=8.0,

30 2.0Hz IH), 8.17 (4, /=2.0 Hz, 1H).




(300 MHz, CD3OD) 6 1.18-1.40 (m 311), 1.65-1.94 (m
611), 2.05 (in, 1H, 2.53 (m J=11.16, 3.84 Hz, 1 H),
3.94 (s, 311), 4.55 (d, J=17.20 Hz,1 H), 4.70 (d,
J=17.57 Hz, 111), 7.50 (dd, J=8.23, 4.57 Hz, 111),
7.81 (dd, J=8.42, 1.10 Hz, A11), 7.90 (d, J=8.42 25
Hz, 1H), 8.13 (s, II11), 8.28 (d, J=8.05 Hz, 1H), 8.72
(d, J=4.76 Hz, 111). |NTERVEDI ATE 46 Met hyl

- br ono- 3- cycl oh - | - t hox XG ) i ndol e
-6 30 car boxyl at M[‘%ﬁlﬁ %ﬁ%dﬁﬁﬁkgé ‘ﬁdegtared by
substituting Internediate 5 and ethyl bronoacetate
for Internmediate 7A and allyl brom de, respectively,
in Int er%ﬂ@l’b‘f—’ecﬁfﬂhﬂ%VHM[i 12l 2]bemanzeping3] O-carboxylate.
| NTEQMk
Met hyl 3- cycl exy?nw!?lytlgssdm%‘xypﬁénrmyulaﬁgl n gsgl-u 91(1:31;
bdxy ple BA (B9Gmgy 20 ofmdlhind Phudi efidichor¢meibanenpder1 Az JThe
nmol

[ o Mgl e TR e o0 bl et oF R st M resicue

(12 ra§ purifred bytiaklueotem tombipgaphy ceglissgeliwitht h a

2PN gl Py (PO o PPl St o

hour gelorl&€ sélid tRIIMS mssﬂldvm OHWIMR @b@wh{zaw@m 0.97-2.11

washed with waster (3x) and bi'i ne, dried (NaZS

191 t EreWHah80 GoidBnd atedH)Thal otk Al 4s,d Hies29 (w, 1H), 6.82
Purt {d, 901948 1z fﬁsl( D07 ﬁ?@@@%@gﬂg@“ﬁt (4 9=8.55,

gel W'th hexane acet’at’e

desi a@aHZpiHha@B(é.sha 553 n i Hp$d Sqgl ). (450 ny, 72%
yield). ESI-M5 mz 349 (M#); '"H NVWR (500 MHz, CDCL13)
S$1.32 (m 3H, 1.59 (m | H, 1.81 (s, 4H,1.93 (m
2H), 2.70 (t,EXAMAELED oudd) 10, B? =8 EC (s,
1H), 7.04 (in, 2H), 7(3&1%& \]67?%32@50 ) (t,
35748H21H) 7.79 (d, J=7.93 Hz, 785(m1H)

? E)1 oet( ﬁ Bieliyt F-GliohEyl-6 7 2hilyebo-sH! WQ@TE beridazepine-10-
(3-( 4"'("1’9’&& ethdd pe Relladanetbenlson (60 meé i 0V sws gddetido a
FEDQuIn %y 1360 mITPHe 2 BUH5H. 4RO Y. BF ety

acetate. The reaction vessel was flushed with H;. The resulting mixture was stirred

Cone ol

20  at room temperature under an atmosphere of hydrogen (balloon pressure) for 4 hours.
The mixture was filtered and concentrated to provide the desired product (60 mg,
100% yield) as a colorless solid. ESI-MS m/z 373 (MH"); "H NMR (500 Mz,
CDCls) 6 1.22 (m, 1H), 1.39 (m, 2H), 1.65 (m, J=12.51 Hz, 1H), 1.76 (d, /=8.85 Hz,
2H), 1.91 (d, /=11.90 Hz, 1H), 1.91 (d, J=11.90 Hz, 1H), 2.06 (m, 3H), 2.38 (m,

25  IH), 2.56 (m, 1H), 2.68 (dd, J=13.43, 6.71 Hz, 1H), 2.91 (m, 1H), 3.70 (m, 1H), 3.97
(m, 3H), 4.43 (dd, /=14.34, 6.71 Hz, 1H), 7.35 (m, 4H), 7.73 (dd, J=8.54, 1.53 Hz,
1H), 7.87 (d, J=8.54 Hz, 1H), 8.08 (s, 1H).

Method B: Tetrakis(iriphenylphosphine)palladium(0)11 mg, 0.01 mmol)
30  was added to a mixture, under argon, of Intermediate 22 (21.9 mg, 0.048 mmol) and
potassium acetate (4.7 mg, 0.048 mmol) in N,N-dimethylacetamide (0.6 mL) ina

microwave vial. The mixture was microwaved for 30 minutes at 150 °C. The



(417 ng, 2.18 nmol ) and
1-(tert-butoxycarbonyl am no) cycl opent anecar boxyl i c
acid (500 ng, 2.18 mmol) in THE (6 nL). The sol ution
was stirred at reflux for 3-4 hours. The m xture was
concentrated and the residu$hpartitioned bet ween

di chl or onet hane and wat er. e organic | ayer was
washed sequentially with dilute 25 HCl, water, and

brine. The s utlon wa ove
O iR b 2P b SN e s it on
resu Bhﬁﬂadﬂﬂp&b@atﬁfy}dﬁﬁﬁd ¢tir@radtb@BptQ f THefmhetR4rdY bluent was removed

3{4 ert-

but o%‘?eﬁb eRRpeRLiRte foatign. | Thrcdiienvs CUxWEscas SUPgebwih pily} acetate.

ylsf‘t %@%@c%e\v%ﬁ4o3 i J::% Wéeé,stmn%ﬂ aisf T80, £ ar¥d, Shédoncentrated to

( &) - ptovide 3hedbsifdd firoduct.- but oxycar bonyl ami no) cycl opent an

ecar boxam do) - phenyl) acrylate (350 ng) was dissol ved

in dichloronethane (2 nL) at 22 C. TFA (2nL) was

added and stiERAMPIVES (Gapba A REST) @chen* SEC,[BE)

solution was 74 concentrated and the residue

partitioned between ethyl acetate and dilute Na2CG3.

The ethyl acetate |ayer was gypashed (water), dried

(Na2SH4), filtered, and goficentrated to provide the

desired product as a crysta ne solid: iH NWR (300

‘MHz, DMSO-d6) $1.25 (t, J=6 \1), 1.54 (m

211), 1.73 (in, 411), 2.03 - 4.17 (q, J=6.95

Hz, 211), ,6.52 (d, J=16.10 Hz, .59 (d, J=15.74

Hz, 111), 7.71 (in, 411). | 57B G Bu 0- O

N HN 10 NH20 (E)-tent-butyl

4- ami no- 4- ((4- (13- et hoxy- 3- oxOpLep-

g@yl ) phenyl ) car banoyl ) pi peri di ne-1-carboxylate. A
ol ution of

4- (((( QHH-AWMQWBEVLJW&@MM[QQM[)EW Mboxyhc

15 bu perJ din -carhoxylic acid g,

2 149 }?ﬁ? Yé@%cﬁgﬂ g S was dlssolvedy in a mixture o 1 mL each of
THF, methanol, and 1N NaOH. The mixture was microwaved at 100 °C for 10
minutes. After removal of the organic solvents, the mixture was acidified with dilute

15 HCl and the precipitated solid was extracted into ethy! acetate. Removal of the
solvent and crystallization of the residue from methanol provided the desired product
as a pale yellow solid. 'H NMR (300 MHz, DMSO-dg) 6 1.07-2.10 (m, 10H), 2.34
(m, 2H), 2.60-2.90 (m, 2H), 3.19-3.65 (m, 2H), 4.58 (d, /=8.78 Hz, 1H), 7.41 (in,
4H), 7.60 (m, 1H), 7.86 (d, /=8.42 Hz, 1H), 8.12 (s, 1H), 12.57 (s, 1H).

20

EXAMPLE 4 (compound 9, R*=3-PhCH,0-}ECs;=C*)

Methyl 13-cyclohexyl-3-benzyloxy-7H-indolo[2,1-a] 2] benzazepine-10-
carboxylate. The desired product was prepared as colorless crystals by substituting
25  Example 8B for Example 8A in Example 1 and recrystallizing from methanol (80%

yield). "H NMR (500 MHz, CDCL) § 1.59 (i, 10H), 2.84 (m, 1H), 3.90 (m, 3H),
421 (s, 1H), 4.90 (s, 1H), 5.15 (s, 2H), 6.29 (m, 1H), 6.76 (d, /=10.38 Hz, 1H), 6.96



am nophenyl )acrylate (409 ng, 2.12 mmol ), and EEDQ
(582 nmg, 2.35 mol) in THE (12 nL) was stirred at
reflux for 1 hour. The reaction m xture was
partitioned between ethyl acetate and water. The
organi c | ayer was washed seﬁuenti ally wwth dilute
HCl, water, and brine, dried over Na2SO4, filtered,
and concentrated. The 20 residue was purified by flash

SRR o8 8 15 g 055
| MpUITY, £, PRt ect ed product as a cloudy oil (900

ng). A.second purification by flash col um
chromat ogr aphy on sil i ca gel (40 g) with

hexanes/ et hyl q’g‘;@m H%lRﬂ——BCM‘TP@CS' he
Fm c- protected product as a col orl ess soli ‘%E‘gl

Mz 640 (MH+); tH NVR (300 MHz, 25 CDCI3) S 1.30 (t,

2r) 5. oM 15T 5 DS T g Wbl 3: 371

( d a]mer&&zebw [Prbodylaf. Bxampled. (95 mg) waadded to dimieure of

4 S 0 3 Pt b B o

7. A%afton (ﬂdé\g of To%jzwésiaddé& daclie hixtuse bliiken BrithCH(d 50 psi for 3
rialfhoﬁ%sn rﬂf 7.73 édk J—7., 8‘{%%‘%%12, 9 08 (S s

di 1
I S?}lyyﬁ am ne E’%dga)r?f%?lgé @SO%S?{WSP gh\%ﬁt g,?j a3
( 0.3 4MDZ (BHhEOH)EZBS (th,idDs 266 (i AHWA87 GridBT), 8.69 (thel V.97 (m,

sol uj,i.on..., Af t t hour. .t | t]

or oty 542 fm, 0. 205 b ety oy iy 23R O LB Mgl 785 @

Wi t hy=8e3stigs) aH),f807 @ve). 5 by diethyl ether to provide

ﬁ]e desi redproduct (125 ng, 55%yield). ESI-M
z360(MH); tH NVR (300 MHz, DMBO-d6) S 1.24 (t,

J=7.14 Hz, 311), 1. mm@ééi A% Bé ,..) 211), 3.71

(s, 2H), 4.17 (g, J=6.95 Hz, 1‘5=, 5.5 J=15.74

Hz, 111), 7.58 (d, J=16.10 Hz, 2H), ,7. 67 (d, J=8.78

Hz, 211), 7.74 (m 2H). 10 LNITERMEDI ATE 76 Met hyl

2-brono-1 -(2-tert-butoxy-3 pet hyl ) - 3- cycl ohexyl -

H i ndol e- 6- carboxyl ate. The-gdesired product was

prepared in 89%yield as a br ystalline solid by

substituting Internmnediatg o2 - byt yl

br onmpacetate for Inter o

20 Methy! 11i-cyclohexyl-6H-isoindolof2,1-a]indole-3-carboxylate. Palladinm
acetate (40 mg, 0.18 mmol) was added to a mixture, under argon, of Intermediate
22A (130 mg, 0.31 mmol) and potassium acetate (61 mg, 0.62 mmol) in N,N-
dimethylacetamide (3 mL) in a microwave vial. The mixture was microwaved for 20
minutes at 160 °C. The reaction mixture was diluted with ethyl acetate, washed (3x

25 with water, 1x with brine), dried (MgSQy,), filtered, and concenirated to provide a
black residue. A solution of the residue in dichloromethane was applied to a silicic
acid thick layer plate. The plate was eluted with bexanes/ethyl acetate (95:5), dried,
and eluted again with hexanes/ethyl acetate (90:10). The band containing the product



15 and allyl brom de, respectively, in Internediate
8A. ESI-M5 mz 452 (M#); IH NWR (500 MHz, DMS04) S
1.44 (in, 1211), 1.73 (m 311), 1.85 (m 211), 1.94
(m 211), 2.87 (m 1H), 3.88 (s, 311), 5.12 (s, 211),
7.68 (d, J=8.24 Hz, 1H), 7.84 (m 111), 8.16 (s, 1H).
20 | NTERVEDI ATE 77 Met hyl

I-(2 tert-butoxy- 2- oxoet hyl)-2-(2-(tert-butoxycarbonyl

Sub Sy%:{)%ﬁ?%tﬁan | Brfté %ﬁ%lﬁ.e %scg‘gq%lt gfas6 re?n%gg(i) e)l(x}éll tﬁcta reésidue
Vi ny&ﬁﬁﬁﬁi&d@&n@ﬁk&a&&'t& PoRide R W Ped’ VEMS%/Z 346 (MH),
mxture of the desired product 25 (60% and net hyl

é ( 2'H NMR (300 MHz, CDCly) & 1.45 (m, 3I£I), 1. |9f§ (m, 7’1—[),3I 18 (m, lH)l, 3.92 (s,
uto oet 2amno en 3-cycl ohexyl -

ot §02 L BBN NG /2 SOPinphth Al 24T 4 Bt 32 Fiy 1),
tshe g1ox{s, SHEP. A sarrpl e of pure 72 was isolated from

a simlar experinent run on a snaller scale. ESI-M

mz 563 (MH); tH NVR (500 MHz, CDCl1,) S 1.26 (in,

211), 1.32 (s, 9H), .82 (m

611). 1.88 (m 211), ézﬁ@’&‘@a%i"ﬂ’ 5‘1*?9‘%( 31y, 4.50
(d, J=5.80 Hz, 211), 30 6. s,1H), 7.10 (| n, 111),
7.14 (m 111), 7.45 (m 1H) 84 (m 211), 7.99 (s,

1H), 8.22 (d, J=8.24 Hz, | NTERVEDI ATE 72

N- (1- cyanocycl opentyl ) - 13 cy | -7Hindolo[2,1-a]

2] benzazepi ne-10. car hgXap ol yf,j on of Exanple

15 (600 ng, 1.68 mmol) 8" )" and 5 DI PEA
(1.75 m, 10.1 nmmol) was™treated vvit TBTU (674 ny,

2.10 nmol ). The resulting solution was stirred at 22 C
for 15 mnutes, treated with 1-

m n ocy c |1@Ft9&?bﬁﬁﬁﬁﬁms@%fd[f -af Bdble Fharoxpfc 40! A imxture of

stlr]% C for hours and treated with

014& (ad IHNAOR, (20 mly ag stisgpd gt s for 1 hour
CHClaad (:301&:1 mﬁ@oﬁleempeaiﬁeo &ﬁ@%lﬂ:&%%ﬂ?&d%ﬂ?ﬁi fce (2 1 mL)

Na2S™4, filtered, and concentrated under 10 reduced

pr et pattially poncerseatade The preripitated sefid s colectadkiyofatismy washed
on m’aﬁﬁé VA9
t hes}ggis‘??edmg?dg%%g?&]( ém%&’ M%&F% as a yellow (%&1 %y
155 rhorlingso aljavk@y miL ndpitutc@with Niathyl a1 Ihe Besbiting pleciitate was
(m c@h%cted]b)ﬁ@lu'&t%n t6 %dee the desired product as a colorless solid. ESI-MS,
both positive and negative ion consistent for MW 331, 'H NMR (500 MHz, CD,0D)
6 1.42 (m, 3H), 1.86 (m, 7H), 3.14 (m, J=12.05, 12.05 Hz, 1H), 5.01 (s, 2H), 7.21 (t,
J=7.48 Hz, 1H), 7.32 (t, J/=7.48 Hz, 1H), 7.44 (d, J=7.63 Hz, 1H), 7.58 (s, 2H), 7.73
20 (d,J=7.63 Hz, 1H), 7.89 (5, 1H), 7.89 (s, 1H).

EXAMPLE 8 (ICsg=A*, EC5¢~D*)




1.87-1.99 (m 411), 2.05 (m 2H), 2.24 (m 2H), 2.58

(m 2H), 2.86 (m 111), 4.18 (broad in, 1H), 4.89
(broad m111), 6.35 (dd, J=11.4, 3.0 Hz IH), 6.42 (s,

| NH), 15 6.80 (d, J=1 1.4 Hz, 1H), 7.30 (dd,

J=2.0,4.0 Hz, 1H), 7.36 (ing, IM 7.42 (m 2H), 7.53

( 111), 7.87 (dd, J=8.0,2.0 Hz, 1H), 8.08 (d, J=2.0

Hz, IH). | NTERMVEDI ATE 73 20

2||- o % e£(§/IZ) Afﬁ[%;i” ' (g;}é%i%}’ 6 Wygrglyngh WOIWO%9 ?ma‘g eJ 3-c:rla§‘bg late.
| n d o1l"hx[ &sibechﬂu{o&ldﬂ a7 pepped s alidn CALRNMKA Bﬂ:lﬁﬂ;y s’&b&ﬁh&ﬁgl 2n

ter diate 72 0 645 mol eth nol
(s, aRi Fosk a1 T 21 DS TSIO0E SEEIRCEgiS TA (83%

., ﬂ:eIaQ me:do)npomemaﬁw thé Hﬁm%ﬂil'a@@h Jsug;seeﬁlalaiata. ESI-
90 C for 3 hours., IMHC (15 nl) was_ adde t he

a%jueMSant 360 Mis TENMR: 6300 MHMDMSPI@BB& 149 e3P B3 (25

Ig(necen ratéﬁﬁmﬁl\l\‘%@&glﬁeﬁg& %Pg@u é?% Iﬁi)bbégéf?ﬁ%%ﬁ‘ 1H),

desi 7.40 (tp/-stcHz, (120 97.52)(t, 854 S 18)yR61 Guy 201)) 7.83m, 2D, 8.21 (s,
483 II%MN); 1H NWR (300 MHz, CD3OD) S 1.13-1.61 (in,
61D, “ 1" 72-2.29 (m 1011), 2.40 (m 2H), 2.88 (m 1H),
4.22 (broad in, 111), 5.10 (broad m 111), 6.48 (dd,
6-11.4, 3.0 Hz 111), 6.90 tRAMPIH94 Hz, 1H),
7.39-7.52 (m 3H), 7.56 (m 21D, 7.88 (dd, J=8.0, 30
2.0 Hz, 1H), 8.17 (d, J=2.0 Hz, 1H)(~7 EXAVPLE 1
(conpound 9, Rz=H) (EC50=C*) Met .

13- cycl oheyl - 711-i ndol o[ 2, 1- aJ[2]o-nzazep|ne 10- car box
ylate. G ubbs 2d Ceneratio st (85 nmg, 0.1
nol ) was added to a sol ut¢ Franpl e 8A (800 nm,
2.0 mol) in 100 nL of dichl or6m§t et under Ar. The
m xture was stirred at reflux foy hours. After
renoval of the solvent, the resit was purified by
flash col um chromat ography on silica gel with

di chloro 20 (E{%p@’
t he desi ;@19 Qg/g}“l F?? dghly(%‘% g'lﬁf’%%é @3’?"]“8’.’0%5- ?@@‘1'
Br71 &]\f ZJerHaWRe(BQﬁerW;C &EﬂCl’B}TB (0 ﬂg, (2 2shmbl) v(dﬂadded to a
1011 %6 111 11 21 (
4. 91 Hgr ofgacsgii ’rﬁb(f %‘)’ 8%022
11 1)mm31g %d(bﬁN-nﬁﬁmeﬁylé’tﬁyiﬁﬂne%ﬂ@d pL, 4. PhhdoBin ﬂ\@F (3I)2 The
mixture was shaken at 22°C for 18hr. The resulting solution was injected ona
Shimadzu preparative liquid chromatograph. The product containing fraction was
20 concentrated on a Speed Vac® to leave methyl 13-cyclohexyl-6,7-dihydro-6-
(morpholinylcarbonyl)-5H-indolof2,1-a]{2]benzazepine- 10~carboxylate as a colorless
solid (60 mg, 86 %). ESI-MS m/z 487 (MH").

Sodium hydroxide (200 pL, 0.2 mmol) was added to a soh'ltion of the
25  preceding methyl ester (60 mg, 0.127 mmol) in methanol (1.2 mL) and
tetrahydrofuran (1.2 mL) in a microwave vial., The vial was sealed and the contents
heated at 90 °C for 10 min in a microwave apparatus, at which time the vial was
cooled and additional NaOH was added (200 uL, 0.2 mmol). The solution was
heated for another 5 min at 90°C when LC/MS showed complete hydrolysis of the
30  ester. The solution was acidified with dilute hydrochloric acid to precipitate the



1.22 Hz, 1H), 7.88 (d, J=8.55 Hz, 1H), 8.15 (s, 111).
EXAMPLE 2 (compound 10, Rz=H) (I C50=A*, EC50=C+) 15
Met hyl 13-cycl oh exyl -6,

7-di hydro-5Hi ndol o[ 2, ] - aJ[ 2] benzazepi ne- 10-
carboxylate. Method A. Palladiumon carbon (60 ng of
1099 was added to a solution of Exanple 1 (60 ng,
0.16 nmol) in 60 nL of ethanol and 10 niL of ethyl

acetate. T reagtion ssel was, . flushed wth HZ. The .. .
res u‘f"{‘& “ﬂ‘i cu”’f’gé Was F"Fﬁ? é‘%fy\lgﬁléifl op %Wﬁ%@mmve liquid
undedhréfatagrais PR Rodict SontHifee Rradtidalvh8 @Bndeheded 6:ed gﬁ&a Vac®
4 hours. _The nixture was filtered and conocegbiréatg tf
pr oviederve the tiledicprpousd saa colorless spd (GO mgy 67 3R)-hM3 gve 73

| S AME (SORRER: 73 4 i
K/ﬁz%@’éﬁ) (5083 (m P*,tf.%sg;sém' az&" 1@650?%’”’2[{)’
J=121.60-1468 (m1 1 H), 1.¥7-2@22((gh, 6 35 32.36 (7l H),

288)3.041(ng 1 H)el3.44-3.51

J=1 , =11 .
31103 W3 o5 o 099, 487435, P G 3409 6T, 1),
J=131.48(m,3 H)\ 712 (m] 1 H), 7.38 @4, (1), 818I;, L E)70 (m 1),
3.97 (m 3H), 4.43 (dd, J=14.34,6.71 Hz, 111), 7.35

(m 411), 7.73 (dd, J=8.54,1.53 Hz, 111), 7.87 (d,

J=8. 54 HOptirkl) resdufddh df§3)- U3 ycloketyh6 S -dBhydro-6-

Tetraki Jyiphenyl sphi I.l.adi um( 0 1 . 0.01
ol GrorsstinyBa e ool AT ie P syl ac. A

| nt edolRidh aF the 2&cefn?dlacid (Y7mg) iR éBadtTl LYW injecte@ 6 h THiralpak®
acet ate l(4. 7 nmg, 0.048 nmol) in N, N-dinethylacetam de

(0. 6" Riepluma Q0 x258mBmanw). The coluppnwag slutgd pithgdanixture of 70%
mcCr o, 3 5

i e End i SadLald fov e S0 Dot/ for 2 mif RS EBbonplee
fil tseparationeef thegrastieraers nA fotalSHithreelinjecionspraramedss The fractions

1 O RS RB Al v RE o ARl Bt B HDIE omers
ext rascrbdessisplids thophticmert] (2 Smg), Tetentinnt tinzec 14. vain, BRISME dn/z 487

Conc S Dafifomer o Sl 1t il ba 80" Bt B 457 0D,
EXAMPLE 3 (compound 11, RzZ=H) (I C50=B*, ECSO=E*) ON
EXAMPLE 10

(J

o. N

CH;0 OQ
C

Methyl 13-cyclohexyl-6-(morpholinylcarbonyl)-5H-indolo{2,1-
aj[2]benzazepine-10-carboxylate. TBTU (145mg, 0.45 mmol) was added to a stirred
25  solution of 14a (R=H, 125mg, 0.30 mmol), morpholine (26 pL, 0.30 mmol), and
N, N-diisopropylethylamine 200 L, 1.15 mmeotl) in DMF (2mL). The mixture was
stirred at 22°C for 20 min. The resulting solution was injected on a Shimadzu
preparative liquid chromatograph. The product containihg fraction was concentrated

20



O N 10 13-cycl ohexyl -6,

7-di hydr o- SH i ndol o[ 2, 1-a] [ 2Jbenzazepi ne-1 0- car boxylic
acid. Exanmple 2 (60 ng, 0.16 mmol) was dissolved in a
m xture of 1 nL each of THF, nethanol, and I N NaOH.
The m xture was mcrowaved gf 100 C for 10 m nutes.
After renoval of the organic solvents, the m xture was
acidified with dilute 15 HJ and the precipitated

sol i

d S racted int | ,gcet . Renmoval . of
ol vEnt Sised Vo 4 B4 BEBr e BRE X Gronbio TRy oSt} S8
met hindolo[ ht-a)[Rbedkat-dpined KB tdrbskylic acld ed a yedlbweasofid (@tmg, 44%). ESI-
el | solid. H 300 : 0. d6 .07-2.10
(. o 46 o, 1Bk 50004l GDOBY 1 k1 Gngl B 134135 @3
3. 19¢8%,. 1677 91 fmp : 348, ¥ig3 (hH H), 2.9513.45 G, 8 H),
411) H§7. GO%wmg}ﬂ%g?’?d?é@S@? Hz(rg’lll 8.12 (s 0
1), 393 (53 P&s‘%«ﬁ@&. 1 Hp SeBAmp1L ED46-32 Grrp Bttt (d. 1 HD, 7.49 (m, 2 H),
R2=3 (75%5— I
cycl ZEZ%_‘TQ %I}’bénzyl g(%)f %@Elﬁ%ﬁ gf Elz’ll gl}[séﬁsb(g’nlz?iepi ne-
10- carboxyl ate. The desired product was prepared as
col orl ess crystal s by subst'ﬂmu% Exanpl e 8B for
Exanple 8A in Exanple 1 and recrystallizing from
met hanol (80%yield). IH NWR (500 MHz, CDCl13) S 1.59
(m IOH), 2.84 (m IH, 3.90 (m 3 4.21 (s, 1H),
4.90 (s, IH), 5.15 (s, 2H), 6.29,(imy 1H), 6.76 (d,
J=10.38 Hz, 1H), 6.96 79 A7/5 Hz,1 H), 7.06 (m
111), 7.42 (m 6H), 7.72 7186 (d, J=8.55 Hz,
1H), 8.14 (s, 1H). EXAMPLE @o 10, Rz3-OH)
(EC5g © 5 Methyl
13- cycl ohexyl - 3- hydr oxy-6, 7-di h -5H i ndol o[ 2, 1-
%[ZJbenzazepi ne- 10 car boxyl at e.~Exanple 4 (87 ngy) was
added to a m xture of THE (10 nL) and nethanol (10

m.) in a Parr bottle under argon. Pall adi um on
13-Cyclohexyl-6-(morpholinylcarbonyl)-5H-indolof2, 1-a] [ 2] benzazepine- 1 0-

carboxylic acid. Sodium hydroxide (84 pL, 0.084 mmol) was added to a solution of
the preceding methyl ester (25 mg, 0.052 mmol) in methanof (0.5 mL) and

15  tetrahydrofuran (0.5 mL) in a microwave vial. The vial was sealed and the contents
heated at 90 °C for 15 min in a microwave apparatus. The solution was acidified

A
Al P

with dilute hydrochloric acid to precipitate the crude acid. The solid was collected
and purified on the Shimadzu preparative liquid chromatograph. The product
containing fraction was concentrated on a Speed Vac®to leave the titled compound

20  as acolorless solid (17.3 mg, 71%). ESI-MS m/z 471 (MH"), 'H NMR (500 MHz,
DMSO0-D6) 6 1.14 (m, 1 H), 1.43 (m, 3 H), 1.70 (m, 2 H), 1.89 (m, 1 H), 2.05 (m, 3
H), 2.79 (t, J=15.87 Hz, 1 H), 3.49 (m, 8 H), 4.27 (m, 1 H), 5.17 (m, 1 H), 7.01 (s, 1
H)}, 7.52-7.65 (m, 5 H), 7.90 (d, /=8.55 Hz, 1 H), 8.21 (5, 1 H), 12.62 (5, 1 H).

25



carbon (30 nmg of 10% was added and the m xture shaken
wth H at 50 psi for 3 10 hours. Renoval of the

catal yst left a residue which when nmacerated with
hexanes provided the desired product as a colorless
solid. tH NWR (500 MHz, CD%S) S 1.40-2.02 (m 1010,
2.35 (in, 1H), 256(m 2H), 2.87 (m 1H), 3.69 (m
1H, 3.97 (m 3H), 4.42 (m 111), 5.03 (m 1H), 6.84
(m 2H), 7.26 (m 111) ( 111), 85 (d,

J=8.55 Hz, 111), 8.07 ‘%’&jz“‘ﬁf?.lg]@f@g&% B6 (1csaz=A",
EC56=C) / I NO 20

Met hyl 11- cycl ohexyl - 6Hi soi
yl ate. Pall adium acetate
to a m xture, under
my, 0.31 nmmol) an#*dg -
mml) in N N dinethygl acetakd® (3 n) in a microwave
vi al MetI Qs-épc%ﬁ ,TMM% ¥, Aoz i eels-cﬁgo ate
160 C. iPli'he reasg{'-leon mxturng&/;sl?ﬂdlf u?‘g‘%t"\'mﬂi]ﬁhwe hy &
acetate, washed (3x 25 with water, Ix with brlne)

A o

dic hbeEeI (hearboxybge. afo pliktock d:fdntammdiatn:i’k(ﬁ-ﬂimgdﬂ B8 mmiol),

o ot Ry Rbice b7l 78 BingtL, Pyt 7 e HHR son
hex amamtdammnm@ a9 i Hkalkd ube M Hoaed a0 aifel Bouird) €The

product 80 X cted with dich|oronet hane, The
Co vibituegaes Hirred aed G soiiceas vshe it hylacsinr; TheBitsas

met h&fﬁ@énuta&d%@’ﬂie(i&ndlﬁ%vﬁ %ﬁhﬁ&%ﬁ 5;55;1 Mqhid
346 (M) 1H NVR (300 MHZ, CDCl.3) 4

10 9 ochrematogiaph t9 presvide the g!ﬁ}red Broggct@g a hglgtm_: low 50]@}17 Gpgng, 42%

2 1 1) (
s i Ly Bttt 150

EC502¢¢7 {m, 5H), 3.40 (m, 1H), 3.91 (m, 3H), 4.35 (m, 2H), 4.54 (t, J=5.49 Hz, 2H), 7.28
(dd, J=8.23, 4.57 Hz, 1H), 7.49 (dd, /=8.42, 1.46 Hz, 1H), 7.73 (dd, /=8.42, 1.10
Hz, 1H), 7.92 (d, J=8.42 Hz, 1H), 8.05 (5, 1H), 8.54 (dd, J/=4.76, 1.46 Hz, 1H).

| o[ 2, 1-a] i ndol e- 3- car box
b 0.18 mmol ) was added
ermedi ate  22A (130

15
EXAMPLE 13 (compound 29) (ECs=E*)
Q
OH

0/—,\N

7

=~ N
20 13-cyclohexyl-6,7-dihydropyrido[2°,3':6,7][1,4] oxazepino[4,5-al indole-10-

carboxylic acid. Sodium hydroxide (1.0 mL of 2N) was added to a solution of
Example 9 (60 mg, 0.16mmo}) in THF/methano! (1.5 mL each). The mixture was
microwaved at 100 °C for 15 minutes. The mixture was partially concentrated. The



NOH O10

11- cycl ohexyl - 6H i soi ndol o[ 2, 1- aJi ndol e- 3- car boxyl i c
acid. A mxture of Exanple 6 in ethanol (8 nmL) and IN
NaOH (2.0 nL) was stirred at reflux for 1 hour and
cooled to roomtenperature._The solution was acidified
with INHCL(2.1 nL) and parstl ally concentrated. The
precipitated solid was collected by filtration, washed
with water, dissolved in nethanol, and filtered.

ol
fi | t PHoL thieaqueays eesidie wes adipsiedite drppith A HE. ST selicwas collected
nL,  apeishiba Bxﬁijdrmdtt@ ﬂﬂvﬁielwé de8 &ﬁ{rodlﬂﬂ B8RS l{bb%%ld) as a pale

precipitate was ectgdb ration to provid

t he dellow sedidp Mﬁjmét?’ﬁé@lﬁ e MWDW}W2 (m, 3H), 1.80

bt ROSL| Y8 ATEBRL S 00 S90S 54 A ehol s 2l v,

35 14zmn4 594, 2=629 HE220); 7154 (dd, Uh=8.24, 88 Hs, 11BH).74-7.80 Im, 2H),
(t, J=7.4 J=7.48 Hz 7. 44

(d 39*?(%3'“&@4@11!1;,82#( H%),sés&(q;i,afa:t&aglsg 4H); “C NMR

( @@ﬁ%ﬁw 54323131, 36041, 5,,\78#125?1 61506, T0.5 122.7,

11- cyzd ghexy! 1fr )Y 9.0X0348 M 35011849! Pis%, 1spkigel e-3-ra

rboxylate The désired product was prepared as a tan
crystalline solid by substltutlng 2-

rmyl phenyl bor | for I lc acid
F‘g I nt er medi at W@%}q °°‘8?a‘)“ 4%@3 %b‘g@ﬂg@)g sts
as the hem -am nal as shown by the spectral data. ESI
5 M5 mz 360 (Md),"'H NVR (300 MHz, DMSO d6) 41.49 (m
31D, 1.83 (ni, J=13.17 Hz, 9 711), 3.21 (m 1H), 3.88
(m 31D, 6.64 (m |1T), guZ3~(d, J=8078 Hz IH), 7.40
(t, J=7.14 Hz, 1H), 7.52 =7 , 7.62 (m
211), 7.83 (m 2H), 8.; 10 'B(AI\/PLEQ

- Methyl 13-cyclohexyl-6,7-dihydro-6-oxo-5H-

15 pyrido[3',2°:5,6][1,4]diazepinof1,7-afindole-10-carboxylate, Intermediate 42 (500
mg, 1.06 mmol), Xanphos (92 mg, 0.16 mmol), Pd,{dba); (97 mg, 0.106 mmol), and
Cs,C0O; (518 mg, 1.59 mmol) were added to a microwave reactor tube. The tube was
flushed with nitrogen, sealed, and treated with 1,4 dioxane (10 mL). The mixture
was heated at 100 °C for 5 hours in the microwave reactor, The mixture was cooled

20  to room temperature, diluted with water, and extracted with ethyl acetate (2 x 75
mL). The organic layers were combined, dried (MgSQy), filtered, and concentrated.
The residue was purified by 8i0; chromatography (Horizon™ HPFC system) using
2% ethyl acetafe/hexanm to 60% ethyl acetate/hexanes to provide the desired product
as a yellow solid(235 mg, 57% yield). MS m/z 390 (MH+); lH NMR (500 MHz,

25 CD;0D) 6 1.30-1.51 (m, 3H), 1.11-1.98 (m, 5H), 2.01-2.17 (m, 2H), 3.44 (m, 1H),
4.00 (s, 3H), 4.61 (5, 2H), 7.52 (dd, J=8.24, 4.58 Hz, 1H), 7.68 (dd, /=8.24, 1.53 Hz,



co- 0 N (J-13-Cycl ohexyl -6,

7-di hydr o- 6- (nor phol i nyl car bonyl ) - SH i ndol o[ 2, 1- 15
alJ[ 2Jbenzazepi ne- 10- car boxylic acid. TBTU (69 ng, 0.22
mol ) was added to a stirred solution of racem c 14b
(60 ng, 0.0.144 mol), nnrggoline (19 pL, 0.22 nmol),
and N, N-di i sopropyl et hyl amne (3001tL, 1.7 nmmol) in
DMF (3nlL). The mixture was shaken at 22C for 18hr.

or cplPat PO ThPdL NS s A5 538 B Ll s, 137 1,

contHiini ng fraction was 20 concentrated on a Speed
Vac(r) to | eave nmethyl 13-cycl ohexyl -6, 7-di hydro- 6-
(mor phol i nyl car bonyl ) - 5Hi ndol o[ 2, 1-a] [ 2] benzazepi ne- |

0- b | at i 86 9 .
S M m 2 487 (VR T o g Phog dESB0eL, 0, 2

ol ) was added to a solution of the 25 preceding

t hyl 0 7 l.), in. et L2 L
and " ot VATYEPRU T A e R ol 7
;rhe a{i(i)mfo(evmm a@iyadamdAtsbhﬁsmmmmt le Wﬁed’ﬁ@?‘m : r?1) in
or 10..min_in.a mcrowaye aratus, a ich time the
i al PR (2 3t 3 tseted wilh LG meich? mensnkrated of D§°Cn a
H L mRrotva¥8abtor f29. Sk iiffled Bith wiRA R4 a&jagte@ﬁ?mﬁ.s with IN
mn at 90C when LC M5 showed conpl ete hydrol ysis of

the BEL dhegrecipitate was|coliectnd byflitraftandp pravadethe desited product as a

The BNk Sy o bl SR GIcRl: Rt 6 SR o AR a0 Mz,
Pr eEKBD.&F 51123 48 (ut BIHBERYKS 1 sekyj ¢ 9PRUAYE] 2H), 3&3(7r(§‘" 1H),

cont ai ning fraction was concentr on a Speé
to 14/, 2He 752 (dd d=8 34phifndz, d 8) 27.6¢o(ddy J=<&b, 468 iHE, (B)) 7.69

: 9 2 ' : 5
e e ook a6, 187 s p, TG 0N Er o, 758
15. 60L33 B 1ED) 10144, 1H). 77-2.22 (m 6 H), 2.76 (m 1 H),
2.88-3.04 (m 1 H), 3.44-3.51 (m | H), 3.58-3.93 (m
9H), 4.47-4.59 (m1 H, 4.89 (m 1 H, 7.31-7.43 (m
é 'iDG,(m7-‘117H§m 3 HEXAMPEE (8105 A%, ECs8E4m 1 H),

20
6-ethyl-9-methyl-12-cyclohexyl-indolof2, 1-a] isoguinoline-6,9-dicarboxylic
acid. A mixture of Intermediate 46 (43 mg, 0.01 mmol), 2-formylphenylboronic acid
(18 mg, 0.12 mmol), and [(Ph)sP)sPd (12 mg, 0.01 mmol) in Na;CO; (1.2 mL of 1N),
ethanol (2 mL), and toluene (2 mL) was stirred at reflux for 18 hours. The mixture
25  was partitioned between ethyl acetate and water. The ethyl acetate layer was washed
(water), dried (Na,SO,), filtered, and concentrated. The crude product was purified
by flash column chromatography on 8iQ; with hexanes-ethyl acetate (4:1) followed



Optical resolution of (J-13-Cycl ohexyl -6, 7-di hydro-6 10

(mor phol i nyl carbonyl ) - SHi ndol of 2, 1- aJ[ 2] benzazepi ne- |
O-carboxylic acid. A solution of the racem c acid

(1.7mg) in ethanol (InL) was injected on a

Chiral pak(r) AD col um (20 250mm 5m. The col um

was eluted with a m xture o? 70% heptane and 30%

ethanol at a flowrate of 10mJmn for 60 mn to give

a co enant.i o A total . of

Chr oo i prREGGL ol inladf GO BTEREC iine & fadient of 30%
cont anﬂhamglfwater @ntaiing 0@ % TRA e 1 @MYhéthshohddhing 12 minutes at aflow

So | e SEAEAY R B ISl 2B e ordil  prebaw apt ESkars
ESI - M&AW(MBW ‘HMN[R(SO@IMHL,I@%H #. éil%@%ﬁﬁﬁl@%&@'ﬂm 2.01

tine 42.8m n, ESI
O°N €m, ), 822(m,2HNét7I$;(m, 1H), 3. 95(m,3H),460(m,2H),712(d,J“5 19 Hz,

232) E*%?Qaz%%. PR 2R PR PR 1 T R . § e .54

mol 1 Hes3 %@déﬂ)toastlrred 25 sol ution of 14a (R=H,
125ng, 0.30 mmol), norpholine (26 L, 0.30 nmol), and
N, N-di i sopropyl et hyl am ne 200 L, 1.15 mol) in DW
(2nmL). The m xture wasEXAMPBLEL (gbmpalladisay 20 min. The
ﬁssulting sol ution was injected on a Shimadzu
preparative liquid chromatograph. The product

contai ning fraction was concentrated 83 on a Speed
Vac(r) to | eave net hyl
13- Cyclohexyl 6- (norpholinylcarb 3 ) - SH

yel | ow SO|Id (64ny, 44%
NVR (500 MHz, CDC13) S 1
H, 1L.77 (m 2 H), 1.91( ,
2.83 (m 1 H, 2.97-3.85 (m 8
4.45 (in, 1 H, 507 (in, | H),
(d, 1 H, 7.49 (m 2 H,

Methyl 13-cyclohexyl-6,7-dikydroindolof1,2-d] {1,4] benzoxﬁzepine—l 0-
carboxylate. BEMP (0.155 mL, 0.5 mmol), and 1,2-dibromoethane (21 uL, 0.24
15 mmol) were added to a solution of Jotermediate 53 (70 mg, 0.2 mmol) in DMF (6

Az 487 (MH), 'H
, 1.34-1.55 (m 3
2.06 (in, 3 H),
5 3.97 (s, 3 H),
5789 (s, | H), 7.41

mL). The sqlution was microwaved for 20 minutes at 120 °C and cooled to room
temperature. The mixture was diluted with ethyl acetate, washed with water (3x),
brine (3x), dried over NapSOy, filtered, and concentrated. The product was purified
by flash cotumn chromatography on silica gel with hexanes/ethyl acetate (10:1) to

20  provide the desired product as a colorless solid {60 mg, 80% yield). ESI-MS m/z 375
(MH"); 'H NMR. (500 MEz, CDCL) & 138 (m, 3H), 1.60 (m, 1H), 1.86 (m, 4H),
2.06 (m, 2H), 2.97 (m, 1H), 3.93 (s, 3H), 4.30(t, J=5.5 Hz, 2H), 4.51 (t,/=5.5 Hz,
2H), 7.24 (m, 1H), 7.30 (m, 1H), 7.42 (m, 2H), 7.76 (d, J=8.5 Hz, 1H), 7.89 (4,
J=8.5 Hz, 1H), 8.07 (s, 1H).

25



7.57 (m1 H, 7.7 (m | H), 7.89 (d, J=8.55 Hz, 1 H),
8.15 (s, 1 H. EXAMPLE 11 N o H 10
13- Cycl ohexyl - 6- (nor phol i ) ?yl car bonyl ) - SH i ndol o[ 2, 1-a
][ 2] benzazepi ne-10- carboxylic acid. Sodi um hydroxi de
(84 L, 0.084 mmol) was addeg to a solution of the
precedi ng nethyl ester (25 , 0.052 mmol) in nethanol
(0.5 nL) and 15 tetrahydrofuran (0.5 n) in a
m crowave vial. The vial was seal ed and the contents
heated at 90 CEXAMEEE A frompound:6% (Kvsevd® &siserabus .
The solution was acidified wth dilute hydrochloric
acid to precipitate the crude acid. The solid was
collected and purified on ©PHe Shimadzu preparative
l'iquid chromat ograph. Th&3oduct containing fraction
? 0 leave the titled
conmpound 20 as a col orl ess ng, 719 .
ESI-M5 mz 471(MH), 1H NWR N DVMSO-D6) 8 1.14
(m 1 H, 1.43 (m 3 H, 1.70 (fm ¥ 189(m I H,
2.05 (in, 3 H, 2.79 (t, J 37 g1 H, 3.49 (m 8
H, 4.27 (m 1 H, 517 (in, 7.01 (s, I H) ,
7.52-7.65 (in, 5 H, 7. 90 (d, 8.55 Hz, | H, 8.21

(s, 1 H), 12.62 (s, | . 25 84 EXAWPLE 12 (conpound

28

153,) cycl oHéR‘?’ffB 6?@%2%33&&?%%%@%1%&%%%&

4 5-@ixnizél of Bx tienm&t?td?m (4 mL), methanol (3mL), and 1.7M

]>6/1 & Oh%ﬁ] g;'pg):\}%[s i gtlrgf?ux for 1.5 hours. The mixture was cooled
to room temperature, diluted with water, and acidified with dilute HCl. The resulting
precipitate was collected by filtration, washed with cold water, and dried to provide

10 = 324 mg of the desired product (91% yield). ESI-MS m/z 358 (MH+); THNMR (300
MHz, DMSO-dg) § 1.37-2.05 (m, 10H), 2.78 (m, 1H), 4.06 (s, 1H), 5.17 (s, 1H), 6.39
{m, 1H), 6.89 (d, /=10.61 Hz, 1H), 7.50 {m, 4H), 7.60 (m, 1 H}), 7.88 (d, /=8.78 Hz,
1H), 8.24 (s, 1H), 12.59, (s, 1H).

15 EXAMPLE 19 (compound 64) (ICs¢=B*, ECs¢=E%)

()
O s
x o

13-cyclohexyl-N-(dimethylaminosulfonyl)-7H-indolo[ 2, I-a] [2] benzazepine-
20 10-carboxamide. A mixture of Example 15 (50 mg, 0.14 mmol), N,N-
dimethylsulfamide (21 mg, 0.17 mmol), 4-(dimethylamino)pyridine (17 mg, 0.14
mmol), and 1-{3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (40 mg,
0.21 mmol) in dichloromethane (1 mL} and DMF (1 mL}) was stirred for 18 hours at



5 aJi ndol e-1 0-carboxyl ate. A m xture of Internedi ate

27 (174 ng, 0.38 mmol ), potassiumacetate (75 ng, 0.76

mol ), Pd(PPh3)4 (22 ng, 0.019 nmol), and

di met hyl acetam de (2 nL) in a seal ed tube was heated

at 160 C for 5 hours. The 1 xture was filtered and

the solid was washed with ethyl acetate. The filtrate
concentrated and the resi due was purlfl ed on a

Sh| gga ﬁée aratory liquid 10 chromato raph to

pr ovi &5 pryadinfo efaylpcetatgignd fP aqegws gogtic acid.

(60 MHe etii%e aﬁ\@aéi‘l _;lwégﬁ AMiiZand

CDCl 3) 8%?130 %%@Q}w 4 69 %A%’? dEéﬁ)(;')gs 40

(m goncqnirates. Fhe (mdugpﬁas czys@ﬁmeﬁf_‘m@pg)y aqptq;qto(nrowdc the desired

( dd. 6‘3"15&&%4%5%5‘%@ éﬂdgﬂ?ﬁ}@’“’ ‘H&“‘ﬂﬁ%‘g%s e 358 OEE[ 'R

1
1, R oo 40830109, B 63

(E@ng 1 (@, 1@;,4%(;;4 18D, 687 (m, 1H), 6. O(d,.f-IO 61 Hz, 1H), 7.38 (m,
13-c | LSOV 6

4Joxg§jeglrsﬁ)§ Iﬁ) Z\’]B?rgg%lﬂfe 10- qﬂ%soizy Hf)] glj,gl éth um
hydr oxi de (1. O m. of 2N) was added to a sol ution of

Exanmple 9 (60 [) in

each). The mxmg% 525{@& 80’0@-'1"%?5&5
M nutes. The m xture was partially concentrated. The
85 pH of the aqueous residue was adjusted to 4-5 with
IN HCl. The solid was collgeted by filtration and
dried to provide the deskf roduct 0(58 ngy, 100%
yield) as a pale yellow ik 363(MH); '"H
NVR (500 MHz, CD3CD) S 1°% (m1H),
1.84-1.94 (m 4H), 2.0 4 3.34 (m 1H),
4.50 (t, J=5.49 Hz, 5 2H), /A (t, J=5.49 Hz, 211),
7.54 (dd, J=8.24, 4.88 Hz, ), 7.74-7.80 (m 211),
7.98 (d, J=8.24 Hz, 1 H), 824 (s, 1H), 8.58 (dd,
J=4.88, 1.53 Hz, | H); 13C NI\/R

ol i

Methyl 13-cyclohexyl-6,7-dihydro-6-ox0-5SH-indolof1,2-
d][1,4] benzodiazepine-10-carboxylate. The mixture described in Intermediate 77
15 (7.1 g) was dissolved in TFA (30 mL) and dichloromethane (30 mL). The solution
was stirred for 1 hour at 22 °C and concentrated. LC/MS showed that about 8% of
the non-~cyclized fer¢-butyl ester remained. The residual red gum was dissolved in
neat TFA (30 mL). The solution was stirred for I hour at 55 °C and concentrated to
dryness. Acetic acid (50 mL) was added and the flask was immersed in a hot il bath
20 (120 °C) for 3 minutes. The resulting crysallized product was collected by filtration,
and washed with acetic acid and diethyl ether (2 x) to provide 4,1g of the desired
product. ESI-MS m/z 389 (MH"),"H NMR (500 MHz, CDCly) & 1.44 (m, 2H), 1.63
(m, 2H), 1.81 (m, 2H), 1.96 (m, 1H), 2.07 (m, 3H), 2.92 (m, 1H), 3.97 (m, 3H), 4.53
(m, 1H), 5.03 (m, 1H), 7.17 (d, /=7.93 Hz, 1H), 7.39 (m, 1H}, 7.48 (m, 1H), 7.57 (4,
25 =1.93 Hz, 1H), 7.60 (s, 1H), 7.81 (d, /=8.55 Hz, 1H), 7.92 (d, /=8.54 Hz, 1H), 8.24
(s, 1H).



(500 MHz, CD3CD) 8 26.4, 27.3, 33.1, 36.3, 41.3, 74.7,
111.6, 120.0, 121.3, 122.7, 124.5, 124.9,130.5,
132.0,134.8,135.9, 144.5, 145.4, 151.8, 170.0. 10
EXAMPLE 14 (conpound 45) (1C5D=A*, ECSO C*) 0 HN'--~
ON Ow N Methyl 13-cycl ohgxyl -6, 7-di hydro- 6- oxo-5H
15
pyrido[3',2':5,6][1,4]diazepino[1, 7-a]indol e-10- car box
yl ate. |nternedi T anphos
(92 ny, 0.16 &%3‘3&3@@%@%@%&% . and
Cs2CB (518 ng, 1.59 Mol ) were added to a m crowave
reactor tube. The tube was flushed with nitrogen,

seal ed, and treated with 1,4 dioxaH8 (10 nl). The
nixture was heated at 10® C for 5 h6uPs in the

m crowave reactor. The m x oI ed 20 to room
tenperature, diluted wtHNvate}, Yang extracted with
ethyl acetate (2 x 75 nl) @l gani ¢ | ayers were
conbi ned, dried (MJSH), @ and concentr at ed.
The residue was purified bgwAS r omat ogr aphy

(Hori zon HPFC system) using 2%ethyl acetatel/ hexanes
to 60% et hyl acetate/ hexanes to provide the desired
product as a yellow solid(235 ng, 57%yield). M5 ink

390 (M) ; ) 6-co-SFE 73
3H), 1. 11f31'.bls§1213E JEE%M‘?E? h}@g 313-5‘5.5%5; '%Em)"[ éﬁ{ﬁﬂ%}‘f"%@m} o
1H) , carbopilic geid. Bxample 47 €00(rsg) wad)djissdlvedin(actdixtute8f Adthanol (6
4.58 =8. 1.53 111),
7. so‘ﬂ{iﬁ?‘“ﬁ%‘? (‘g‘.”gﬁ rﬁ’gﬁ* ﬁi’é‘ﬁé’g liﬂ% W"i?ﬂ‘{g& ??‘gg‘e Pg’,‘“‘%‘ﬂ)’?s
8 .ngn(uddwavbdéi ® °c1;%>3 6] flﬁ%utesl Igﬂ:ﬁ nam:asa A cdbled t&%@ﬁ?é? rature,
EC50=D). - ohe -6, 7-dj I 0- 6- 0X0- 5H- pyri do .
o ST VAR ARSGD PRl sk b o ot e i) st Solution
Wi dwadwadhed Wit NHCESRNEHAR oddenfrdB® ABoticAciiF? ndl1yR4ab alidhd to
the residue. The mixture was heated at 80 °C for 1 hour, during which time the
desired product crystallized. The solid was collected by filtration and washed with
methanol (2x) to provide the desired product as a colorless solid (150 mg, 78%
yield). BESI-MS m/z 375 (MH); "THNMR (500 MHz, DMSO-dg) 8 1.19 (m, 2H),
15 1.43 (m, 2H), 1.53 (m, 1H), 1.78 (m, 2H), 2.04 (m, 3H), 2.88 (m, 1H), 4.55 (d,
J=14.65 Hz, 1H), 5.07 (d, /=14.95 Hz, 1H), 7.31 (d, J=7.93 Hz, 1H), 7.41 (m, 1H),
7.54 (m, 1H), 7.70 (d, /=8.24 Hz, 1H), 7.96 (d, J=8.55 Hz, 1H), 8.26 (s, 1H), 10.37
(s, 1H), 12.34 (s, 1H).

20 EXAMPLE 22 (IC5y=B*, ECs;=F*)




pyridine (7 m.) was treated with Lil (186 ng, 1.39
mmol ), heated at 180 Cin a mcrowave reactor for 2.5
hours, diluted with water, and adjusted to pH 4-5 with
IN 10 HCl. The precipitate was collected by filtration
to provide the desired prodyct as a pale brown solid
(170 ng, 98%yield). Ms mzZ 376 (MH); |IH NWVR (500
MHz, DI\/BOd6)8122143(m3H) 1.69-1.85 (m 5H),

1. 93 2.04 9 7. 52

(dd, J=8. %{&f%g’b’l'ﬁé’ *}M ’f%fgy"g}i %"fﬁ’fﬁ% 53

1 H) difl, @_ﬂbengcdﬂzz7 ( eﬁn&l G-Qarga%gtc HZLd I&Domcﬁlaﬁg ( 1%_151}1[,30:62 ?5511101) was
, S,

1 H) a‘%d a é% IltolQE@%’EWmODEGQ@K@IPIe 13 (8.6 mg,

00 @ozz?ﬁlmol mDMF 1 mL) at room te Em:fxg ed for 2
6- et hyl - 9- me)t hyl - & cy%:laghenigln}ﬁa OF aJl ch%tlljrlmnofor 0

ne- egngs e M, qalkylation wis domplatede Jibe TEMF

46 ( 8
. %oﬁ%%@&%mﬁs%wwﬂw l‘h%
Na2 Gaprqptiate fractio from)ﬂne cheorhatograph{yowasiconcentrated td prewdc ﬂﬁ

%lrre ef | 18 hours. The m xture 25
%@?’S'{“i ‘i‘bétdi’g'*)acet ate and water. The
et hyI acetate Iayer was washed (water), dried

Na2SO4), filtered, and concentrated. The crude
oduct ~ vikxdrplysis of the ester following thegrenedure Hessihed gy Exatmple 18

on £ %b@%dwd e d@ﬁf@é?ﬁo%u&ta%'col%ﬂ%gm Ir]rH<E§I ﬁs o 489%‘37‘1{ NMR

final ur| ation on prepar

y
HPLdSQ@Mfgz.s:D;Om BdiR7-139 GRMEDNEA4 A58 I(inyREE 1.61-1.72 (m, 1H),

cont 25839 . by 550 el Uy 4 828 BEOR. 35598 g,y a6

t he ﬁé)snﬁeagd,pimd 65 HzaEHR 596 (d,0w14.65 1, 11ESY AV 530 183.07.60-

ot g0 Gh sk Bty 108 A4 g 0 b

1H) 3.95 (m 311), 60 (m 2H) 7 12 (d, J=5.19 Hz,
IH), 7.49 (in, 111), m 2H), 7.95 (dd,
J=8.70,1.37 Hz, 1H), EM @3(113-58-‘-5’2113%0 —E*)

OH

20
3-[1-{{(13-cyclohexyl-7H-indolo[2,1-a] { 2] benzazepin-10-
Ycarbonyl] aminojcyclopentyl}-1,2,4-oxadiazole-5-butanoic acid. A solution of
Intermediate 73 (20.0 mg, 0.041 mmo}) in CHCL (0.50 mL) and DIPEA (0.036 mL,
0.207 mmol) was treated with dihydro-3H-pyran-2,6-dione (10.0 mg, 0.082 mmol).
25  The resulting mixture was stirred in a sealed tube in an Emrys microwave at 130 °C
for 15 minutes. 1M HCI (10 mL) was added and the aqueous layer was extracted
with CHCl3 (2 x 20 mL). The organic phase was dried over NapySO,, filtered, and



1H), 8.33 (m 2H). EXAMPLE 17 (conpound 54) 10 -0 O
Met hyl

13- cycl ohexyl - 6, 7- di hydr oi ndol o( 1, 2-dJ[ 1, 4] benzoxazenpi
ne-10- carboxylate. BEMP (0.155 nL, 0.5 mmol), and

1, 2-di bronoethane (21 L, 0.44 15 nmmol) were added to a
solution of Internediate 53 (70 ng, 0.2 mol) in DWF
(6 mnL). The solution was mcrowaved for 20 m nutes at

120 o Q0L Possul J i

di | ufgggfe_vm th et E’_{/ a({:cg? ate, g’masﬁ%%ﬁ?’fwﬂ%gt er { éﬁfmﬂ@égr aphy

br i nen 13 gel aitheled ethpracelate®eranct pioviske ek, deainefl product (13 mg, 52%)

col it ifloB e Ml 8 ot 3 B G it RO Ak 02
t i [ ' {

s " . y - g T ) P
(111) 2.98 (89=4.0) 144001 4.0 I%j 0ff), 480 (890%21 \ %519;6 79, @A, ﬁz‘iém .Es.o Hz 1H)
3.93%3, 3%0,4.39{&, =575 Hz, OH) . AT (Y =58 ’
Hz, 67944, J=11.48z i§D), TB0)(dd, 7=28, $.Hz 1), 7394, (H), 7243) (m, 2H),
7.76 J5 =8. , 8.07
! 10 el It T 0 0 It s ol 18 Bt b
EC50=D*) OH ON 5

- | oh | -7H i -.aJ b i ne-JO- b
i 0 e, A mi xt ureX MR A G A SHGsmED 1 nmol) i
THE (4 ni), nethanol (3n), and 1.7M LiOH (3 n, 5.1
mmol) was stirred at reflux for 1.5 hours. The m xture

was cooled to roomtenpera , diluted with water,
and acidified with dilute ~ Tge resul ting

L LT

4-{3-[1-{[(13-cyclohexyl-7H-indolo[2, 1-a] [2] benzazepin-10-

15 yljcarbonyljamino]cyclopentyl]-1,2,4-oxadiazol-5-yl] -benzoic acid. A solution of
Intermediate 73 (20.0 mg, 0.041 mmol) in CHCJ; (0.50 mL) and DIPEA (0.036 mL,
0.207 mmol) was treated with methyl 4-(chlorocarbonyl)benzoate (16.0 mg, 0.082
mmol). The resulting mixture was stirred in a sealed tube in an Emrys microwave at
130 °C for 15 minutes. The resulting mixture was concentrated under reduced

20 pressure, treated with 1M NaOH (1.0 mL) and methanol (2.0 mL), and stirred at
22 °C for 6 hours. 1M HCI (10 mL) was added and the aqueous layer was extracted
with CHCl; (2 x 20 ml). The organic phase was dried over Na,SO,, filtered, and
concentrated under reduced pressure. Flash column chromatography on silica gel
with 1:3 ethyl acetate/hexanes provided the desired product (12 mg, 43%) as a yellow

25  paste. MS m/z 613 (MH"); 'H NMR (300 MHz, CDCls) § 1.09-1.66 (1, 6H), 1.81
(m, 2H), 1.87-1.99 (m, 4H), 2.08 (m, 2H), 2.24 (m, 2H), 2.58 (m, 2H), 2.84 (m, 1H),




precipitate was collected by filtration, washed with
cold water, and dried to provide 10 324 ng of the
desired product (91%yield). ESI-M5 nlz 358 (MH&); 'H
NVR (300 MHz, DMSO-d6) S 1. 37 2.05 (m 10H), 2.78
(in, 1H), 4.06 (s, IH) 5. %J 111), 6.39 (m 1H),
6.89 (d, J=10.61 Hz, 50(|n 4H), 7.60 (m 1H),
7 88 (d, J=8.78 Hz, 8.24 (s, 111), 12.59, (s,

D418 dpad i figh 4. 8§%€£B§ N #3321 3 SR ED, 6.0 (@,
13 cy<l IohHxYIH)\7 80 (d® Ry ba H@su? ?8% l(xh, ﬁh} mdqinotﬂ) ¥:53 (m,

alJl[ 2 q z 20 10- carboxa
BanbHih 128 (R, 28 Hea 105 (o T40 HenkiDr B2 (4 phediz, 2D,
(21 HQQ((Ql.I?:ileI@hH) 44di met hyl am no) pyri di ne (17 ng,
, and
15 [ 3- (glmr)ret hyl am no) propyl ] - 3- et hyl car bodi i m de

hydr ochl ori de (40 _iLp @ chl@r onet hane
(1 nl) and DWP (1 Wgﬁgﬁ*ﬁo’r’gﬁ%‘% urs at 89
22 C. The m xture was poured into ethyl acetate and

di | ute aqueous acetic acid. he ethyl acetate |ayer
was washed (water, brine), § (Na2SO4), filtered,
and concentrated. The resj a® crystallized from
ethyl acetate to provi deg #ed product (17 ny,
26% yi el d) as pale yell owNeaN/st al 3=FESI - M5 m z 358

(M#); 1 H5 NWR (300 Miz{ CDO 3 ‘
10H), 2.81 (m 1H),
(m 1H,) 4.89 (s,
Hz, I H), 7.38 (m
Hz, IH), 8.02 (a,

2H), 4.11

d, J=8.42

10 3-[4-{3-[1-[{(13-cyclohexyl-7H-indolo[2, I-a] [2] benzazepin-10-
y)carbonyl]amino] cyclopentyl]-1,2,4-oxadiazol-5-yl] phenyl]-(2E)-2-propenoic acid.
A solution of Intermediate 73 (20.0 mg, 0.041 mmol) in CHCl; (0.50 ml.) and
DIPEA (0.036 mL, 0.207 mmol) was treated with (E)-methyl 3-(4-
(chlorocarbonyl)phenyl)acrylate (19.0 mg, 0.082 mmol). The resulting mixture was

15  stirred in a sealed tube in an Emrys microwave at 130 °C for 15 minutes. The
resulting mixture was concentrated under reduced pressure, treated with 1M NaOH
(1.0 mL) and methanol (2.0 mL), and stirred at 22 °C for 6 hours. 1M HCI (10 mL)
was added and the aqueous layer was extracted with CHCl; (2 x 20 mL). The
organic phase was dried over Na; SO, filtered, and concentrated under reduced

20  pressure. Flash column chromatography on silica gel with 1:3 ethyl acetate/hexanes
provided the desired product (15 mg, 54%) as a yellow paste. MS m/z 639 (MH,
'HNMR (300 MHz, CDC1) & 1.10-1.65 (m, 6H), 1.81 (10, 2H), 1.89-1.99 (m, 4H),
2.07 (m, 2H), 2.26 (m, 2H), 2.58 (m, 2H), 2.84 (m, 1H), 4.20 (broad m, 1H), 4.90
(broad m, 1H), 6.33 (dd, J=11.4, 3.0 Hz 1H), 6.63 (d, /=14 Hz, 2H), 6.79 (d, J/=11.4

25 Hgz, 1H), 7.28 (dd, J=2.0, 4.0 Hz, 1H), 7.35 (m, 1H), 7.42 (m, 1H), 7.55 (m, 1H),



Met hyl 13- cycl ohexyl - 6, 7- di hydr o- 6- oxo- 5Hi ndol o[ 1, 2-
d][], 4] benzodi azepi ne- 10- car boxyl ate. The m xture
described in Internediate 77 15 (7.1 g) was dissol ved
in TFA (30 nmL) and dichl oronmet hane (30 nL). The
solution was stirred for 1 fjour at 22 C and
concentrated. LC/MS showed that about 8% of the
non-cyclized tert-butyl ester remained. The residual

ol ut IRt e Bk e 8 B0, 48 i S Fo e, 1, 303 @

concdr0diz dH),8.17ddyre8ssHzAMBt i ¢ acid (50 nL) was
added and the flask was imrersed in a hot oil bath 20
(120 C) for 3 mnutes. The resulting crysallized
product was col | ect egxAvadiie 36 @CLRA*, EeRerwpshed with
acetic acid and diethyl ether ?2 X) to provide 4.1g of
the desired product. ESI-MS mfz 389 (M), 1H NVR (500
MHz, CDCl13) 8 1.44 (m 2H), 1. (m 2H), 1.81 (m
2H), 1.96 (in, 1H), 2.07 (m 3 2.92 (m 1H), 3.97
(m 311), 4.53 (m 111), 53 Km @H), 7.17 (d,
J=7.93 Hz, 1H), 7.39 (m 1®l1),] 4K (in, IM 7.57 (d,
25 J=7.93 Hz, 111), 7.60 (s
1H), 7.92 (d, J=8.54 Hz, !
EXAMPLE 21 (conpound 80 Cpc=B*,
HN N 5 HO,

was di ssolved in a m xture of nethano 6 nL) and THE
(6nmL). NaOH (3 nL of 1N) was added and the m xture was
C for 15 minutes. The m xture was

21 0 8{ gvdma;/ 29-{ @EHJ' 42 Wervslofwa-7Hpdale 2, loef [ bereapaninady-
15, A G e Y 00 e
ncérefutier of Injrmediate 73 (20.Q men.9§4 1 mmolda € Glo(0.50 mL) and

DIPEA (0.036 mL, 0.207 mmol) was treated with (E)-methyl 3-(3-
(chlorocarbonylphenyljacrylate (19.0 mg, 0.082 mmol). The resulting mixture was
stirred in a sealed tube in an Emrys microwave at 130 °C for 15 minutes. The
resulting mixture was concentrated under reduced pressure, treated with 1M NaOH

15 (1.0 mL} and methanol (2.0 mL), and stirred at 22 °C for 6 hours. 1M HCI (10 mL)
was added and the aqueous layer was extracted with CHCl (2 x 20 mL). The
organic phase was dried over Na;SO,, filtered, and concentrated under reduced
pressure. Flash columnn chromatography on silica gel with 1:3 ethyl acetate/hexanes
provided the'desired'pmduct (18 mg, 67%) as a yellow paste. MS m/z 639 (MH+);

20 'HNMR (300 MHz, CDCl3) 8 1.12-1.59 (m, 6H), 1.71 (m, 2H), 1.86-1.95 (m, 4H),

2.03 (m, 2H), 2.40 (m, 2H), 2.52 (m, 2H), 2.82 (m, 1H), 4.13 (broad m, 1H), 4.87
(broad m, 1H), 6.22 (dd, J=11.4, 3.0 Hz, 1H), 6.48 (dd, /=14 Hz, 1H), 6.74 (d,
J=11.4 Hz, 1H), 7.30 (dd, /=2.0, 4.0 Hz, 1H), 7.43-7.52 (m, 3H), 7.49 (m, 2H), 7.62
(dd, J=7.7, 7.6 Hz, 1H), 7.67 (dd, J=8.0, 2.0 Hz, 1H), 7.83 (d, J=7.7 Hz, 1H), 7.99

25  {(d,J=2.0 Hz, 1H), 8.03 (d, J=7.6, 1H), 8.21 (s, 1H).



the residue. The m xture was heated at 80 C for 1
hour, during which tinme the desired product
crystallized: The solid was collected by filtration
and washed with nethanol (2x) to provide the desired
product as a colorless solig (150 ng, 78% vyield).
ESI-M5 mz 375 (M#); tH NWR (500 MHz, DWVSO d6) 81.19
(m 2H), 15 1.43 (m 211), 1.53 (m 1H),1.78 (m 2H)
2.04 (m 3H), 2.88 (in, 111), 4.55 (d, J=14.65 Hz,
1H), 5.07 (d, J=14. 9§W¢Phl%—§l?ﬂ¢sﬁﬁ*(,gpso-=ﬁ*bs Hz, 1H),
7.41 (m 1H), 7.54 (m IH), 7.70 (d, J=8.24 Hz, 1H),
7.96 (d, J=8.55 Hz, 111), 8.26 (s, 1H), 10.37 (s,
1H),12. 34 (s,1H). 20 RLE 22 (1 C56=B*,9EC50=E*) N,
w HO OO0 91 OEt

13- cycl ohexyl -6, 7- dj 6- 0x0- 5- net hy=5H-i ndol o[ 1, 2
d] [ 1, 4] benzodl azep S xylic /&eh\d. | odonet hane
(1.7 p.L, 0.027 3 irred m xture
of BEMP (8.2 L, 0.02 gfid, EMapplre 17 (8.6 ng,
0.022 mmol ) in DVF (I~ jper at ur e.
Stirring was continued for 20 5°ni Ry
i ndicated that the al kyl ati on was conpl eted. The DMF
solution was injected on a Shimadzu preparatory liquid

chr omat ogEgR;.fLhe ; ) o .
R S e R T

al kyl Gvdepréerpdominodeyciopeniyiiphend](Mkproperoarel ]l 3] (#4i7omg, 0.14
of t e - : i '

B an a8 adid 1oRRG L1l XIRRHA G A P, TR (S6Tng, 0.56
col ofimead) apd 1B (308ng1 01 43880 )NHPMS GI(INKE) ai( 20T uider argon.

CD3 . e 1), 1.44- . 2 .

1o 1o Byfed b pid 3 ey g g3 6 Rl B e gaupting wes

%Ttl)b , cﬁn%lﬁted.dm lﬁlnmrg éld)asl_lzdﬂut&l? with g&gIGm(etdaﬂd'&ld ﬁsﬁ? sequentially with

11y | VateB ) Shatk L gt The soongudsciod s Nep 50 itered, and

J=8. &énckittrate-)A solutfoh of the rdsiduei didhlordbthand Wil apflied b silica gel
thick layer plate. The plate was eluted with dichloromethane/ethyl acetate (150:10).
Concentration of an extract of the appropriate band provided the desired product as a

15 colorless solid (34.3 mg, 38% yield). MS m/z 644 (MH"); 'H NMR (300 MHz,

CDCl) § 1.31 (t, /=7.14 Hz, 3H), 1.37-2.70 (m, , 22H), 2.91 (d, J=4.03 Hz, 1H),
3.71 (m, 1H), 4.24 (q, J=6.95 Hz, 2H), 4.43 (dd, J=14.27, 5.86 Hz, 1H), 6.34 (d,
J=16.10 Hz, 1H), 6.48 (s, 1H), 7.35 (m, SH), 7.46 (d, J=8.42 Hz, 2H), 7.61 (m, 3H),
7.88 (d, J=8.42 Hz, 1H), 7.95 (s, 1H), 10.39 (s, 1H).

20
EXAMPLE 28

. OOH
=<0,
Q



EXAMPLE 23 (1 C50=A", EC50=E') 0O OH p N o N 20
3-[1-[[(213-cycl ohexyl - 7H i ndol of 2,

| -aJ[ 2Jbenzazepi n- 10-

yl) carbonyl Jam noJcycl opentyl J- 1, 2, 4- oxadi azol e-5- but a
noi ¢ acid. A solution of I&terrredl ate 73 (20.0 nyg,
0.041 mml) in CHC13 (0.50 niL) and DI PEA (0.036 ni,
0.207 mmol) was treated with

The. r esul 1TE-HOBPAGEL 20t itk Fhindo oLl GUB tresair10-

an Emwbmgmmy@cmpe&ﬁgﬂ@w Fm)-]g%p&wataea Alxhﬂ:&flﬁa o#Bxample

ayer was e€ tracted

dd
1 o B 8 9B el YAy Ebethon a8 v IS mL of
over g, H@ﬁﬁ@és stﬁehtaﬁfeﬁdx fNhof? THRGHKARS WaS Eifhta IR cold H;0 (20

reduced pressure. Purification by flash colum

chr ofehy ekt agidifed with 37%HG (§ aLip foymp wecipitaje. The solid was
acet gIRLLE YW EshRd %:.@81&1%% &&g Qﬁ@ﬂ%&r{&é

52% as a yellow paste
fo proyide @qdeslzed(mducsaﬂa) colqs ewsrso(lldr(1912:na,)80% yleld)

14931*3533%%163%} e (B0 My PMSORD § | 20-23348 170, 2.35

2. 64(s( 41), 2250m, ﬁ?%sé(a, ust)jlh.syts,hﬂg,(@%?ggdrms A0¥e, 168; P90 (m,
3G 30$d 216,10 50z L, 7580 /58, TRt GFO.T-6S (. 20047 824

H, J=8 feld, J&@z@i J42¢45"¥1z, 2]@1% 64g,¥ﬁ),(12r19 (s'“ﬂh) 7.45

(m 2H), 7.5
8.02 (d, J20Hz 111) 10 EXAI\/PLE24(ICS A*

ECS0=E*) 0 01 HN NeRhMPLE 29 (1Cs=B*, ECsi=F*)
g v L
e
NH .
HN [+]

2-propenoic acid, 3-[4-{{{4-[{(I3-cyclohexyl-6,7-dihydro-5H-indolo[2, I-

af[2] benzazepin-10-yl)carbonyl] aminoj-4-piperidinyl] carbonyl] amino]phenyl]-,
(2E)-. TBTU (97 mg, 0.30 mimol) was added to a stirred solution of Intermediate

20  57B, (120 mg, 0.287 mmol), TEA (116 mg, 1.15 mmol), and Example 3 (103 mg,
0.0.287 mmol) in DMSO (1.2 mL) at 22 °C under argon. The solution was stirred for
1 hour and diluted with water. The precipitated solid was collected by filtration and
dried to provide the fu_.lly-protected coupled product ( 219 mg). ESI-MS m/z 759
(MH"). The crude solid (205 mg) was added to a stirred solution of dichloromethane



O OH

4-13-[]1-[1(13-cycl ohexyl - 7H i ndol o[ 2, 1-a] [ 2] benzazepi n
-10- 15

yl) carbonyl Jam noJcycl opentyl J-1, 2, 4- oxadi azol -5

yl g- benzoic acid. A soluti og, of Intermediate 73 (20.0
ng, 0.041 nmol) in CHC13 (0750 nL) and DI PEA (0. 036
m., 0.207 mml) was treated vvlth net hyl

4-(c enzoate (16.0 ny, 0.082 nmol). The
resum HSLS aﬁﬁ%‘e()l\ﬁé?f)ﬁ tirpqma temneragire o Afigrl hous dhe Sﬁl'-ﬁlﬁn was
EnT y Sofidefifrate®VEHR{(1.5 330, fethatol 425 ALY, %afuoﬁ 9.5 mL of 1.4N) were
resul t.i 2@{0 ture vvas concentrated under reduce

pres H“‘FWFW“{TEC! ot reflyx fond mmwtmam stored for
(2. 0 18Mhburs aﬂﬂnﬁsﬁt&éxﬁﬂuﬁ{m %%%Jﬂﬁreﬁvﬁ%fd%ﬁed%ﬂané HEL The

m.) was_added and the aqueous er was extracte

wPt h Tesuiting gebwas opfleqted, washed withreld watoh awbpuiified on iadfiimadzu
or s Ehpaaicly liqyia iloRiatonfip PEAREAHRGBRA WINPLAE RUGR in e

Wi t h Plecipitation of the-dssised:prioduct (K51 mepas ai@ibriesesolid ¢inomslacid addition

i vl A3 VA 92 BTl RGBTy 433 1 o0
1. 811.16/n, 2411)), 237%761{) 93954(93 uf)l-l)sgﬁ@ 1ﬂg 3’?‘4@1}—"% éﬁ) 7.52

(5 1116 35 (I BE D0 i) Sabe baosa e 1m o o o
1H), 680(d J=11.4 Hz, IH), 7.30 (dd, J=2.0, 4.0
Hz, 1H), 7.36 (in, H),742(m 2H), 7.53 (m 1H),
7.89 (dd, Bys@stituting thejappropsigte startipg nfaterialsdd Geaints bk the

B ‘ﬁ'%%‘%“?ﬁ'%gﬁ%%%@%%mwwﬁw il

Structure : Spectraf Data ICy* | BCsx*
'H NMR (300 MHz, CDCly) § 1.35-
2.04 (m, 10H), 2.83 (s, 1H), 4.21 (s,
o 1H), 4.89 (s, 1H), 5.13 (s, 2H), 6.28
H O/_O (m, 1H), 6.75 (4, J=10.25 Hz, 1H),
6.94 (4, J=2.56 Hz, 1H), 7.05 (dd, A E

J=8.78, 2.56 Hz, 1H), 7.31-7.47 (m,
6H), 7.78 (d, /=8.78 Hz, 1 H, 7.87
(m, 1H), 8.20 (s, 1H)

'H NMR. (500 MHz, CD,OD)} §
1.23-1.53(m, 5H), 1.75-1.98 (m,
3H), 2.07-2.22 (m, 2H), 2.80 (m,
1H), 3.97 (s, 3H), 4.95 (m, 2H), 6.69
(m, 1H), 6.97 (d, J=10.68 Hz, 1H),
7.55 (m, 1H), 7.73 (4, J=8.55 Hz,
1H), 7.94 (d, J=8.55 Hz, 1H), 8.03
(d, /=7.94 Hz, 1H), 8.28 (s, 1H),
8.67 (m, 1H)




10

3-[ 4-

pi n-

yl ) car bonyl ] am no] cycl opentyl ]-1, 2, 4- oxadi azol
yl 1 phenyl ] - (2E)-2 propenoi cyaci d.
Internmediate 73 (20.0 ng, 0.041 mmol)

[3-[1-[[(13-cycl ohexyl
| O-

-7Hindol o[ 2,1 -a][2] benzaze

-S
A sol ution of
in CHC13 (0.50

m.) and DI PEA (0.036 nL, 0.207 mml) was treated with

(E) et h_y! 3 //I /nhl er-acar hnn\ll \nhan\ll A 2 (19{“
mg, |0. 082 n’m§F§‘°“m’-Fhe r esul |ng m DS 15 sillf-‘rsé‘d ECs*
in g sealed tube in an Entys m crowave at 130 Cjfor 15
m ngtes. The Kt ure was concentrated under
redyced prlessy (.th OH (1.0 m) and
met hanol " A&égﬁég C for 6 holirsa 1M p
HCl |( 10 rrL) t he aqueous | ayer was
extracted with PO nL). The organic phase
was |[dri ed over Nag&M, fillered, and concentrat ed
undegt—reduced—20—presst-e—Fl-ashcolum _chronat-pgraphy
on gilica gel with 1:3 ethy IH%F’&}%B&{QH‘@QS pfovi ded
t he |desired product (15 ny lEPZ(%lfhslBalyHmLZfW pa;te. Mb
m z[639 (M), |H NVR (30D1.3¢t, :6:068-3)9 Gl 65
(in} 6H), 1.81 ( 2H), 1. 8p- 1..99 7{(m
211), 2. 2§ (i Y 1m’;” mﬁzégg 4. 20
(br gad He bro 13|(ﬁs1H1sFI)3?("61®82(1d9-
J=11.4, 3.0%z /63 ( 1H).]z:$€m,Hl1) zﬁd-@)n,uﬁf 79| (d,
J=11.4 25 Hz, (d 72}m g911) 7.35
(m [1H), 7.42 (i 7.Bh r% .15, a8 | E
J=14 Hz, 2H), 7.%9/(d, J=8 (éd’r—ﬁz 63 HZ?‘H?aéﬁ‘t@& J=8.0
2.0{Hz, 111), 8.03 (d, J=21=@3H237H¢;I)I;1),'8771&1,(d J=8.2
Hz, {2H). EXAVPLE 26 (| O"eA s=7B63858: Jm, 2,0 HN ~N N
HO 1 O J=8.54 Hz, 1H), 8.17 (5, 1H), 8.57

(dd, /=4.88, 1.53 Hz, 1H), 12.61 (s,

1H)

TH NMR (500MHz, CDCl5) & 1.36-

1.48 (m, 4 H), 1.70-1.95 (m, 6H),

2.00-2.10(m, 2 H), 3.05 (tt, IH,

J=1.5, 6.0 Hz), 3.95 (s, 3H), 4.62 (d,

2H, J=6.5 Hz), 6.14 (m, 1H), 6.31

(m, 2H), 7.53 (d, 1H, J=2.0 Hz),

7.72(dd, 1H, J=1.0, 8.5 Hz), 7.84

(d, 1H, J=8.5), 8.15 (s, 1H)

'H NMR (500MHz, DMSO-dg) 8

1.30-1.50 (m, 4H), 1.70-1.90 (m,

6H), 1.90-2.10(m, 4H), 3.03 (¢, 1H,

HO 0 J=120Hz),3.08 (4 2H, F=65Hz), | N o

4.28 (d, 2H, /=6.5 Hz), 6.64 (s, 1H),

7.58 (d, 2H, J=8.5 Hz), 7.76 (s, 1H),

7.79 (d, 2H, J=8.5 Hz), 8.08 (s, 1H)




3-[3-

[3-[1-[[(13-cycl ohexyl

pi n- 10-
yl ) car bonyl Jam noJcycl opentyl J-1, 2, 4- oxadi azol -

yl Jphenyl J- (2E) -2 propenoi c acid.
Internmediate 73 (20.0 ny,

0

-7H i ndol o[ 2, 1-aJ[ 2Jbenzaze

10 A sol ution

041 nmol) in CHC13 (

99

of
0.50

m.) and DI PEA (0.036 nL, 07207 mmol ) was treated with

(E)-methyl 3-(3- (chlorocarbonyl)phenyl)acrylate (19.0
my, p—O082 I".’T’.‘D!\ The raculfnnn mxture.was stirred in
a sehl ed t ubeStustuen Entys rfi cr owav@e¥el D C for| 165* | ECy*
m nutes. The resulting m Yt'HNMRG® MNCEN) 6 abed under
reduced pressure, treated V 0 fmrL)
and pet hanol (2.0 nlL), and sf%u’lhm} %%ﬂ%’é’%&ﬁ
hours. IMHCL(10 mL) was co‘c?éﬂn’é'(ﬂldzfsr{é’*ﬁﬂde‘?é&s | ayer
was pxt ract ed zvr T Qﬁ;’g 3m,wmm),4mes. Iy 4R c
phasp was fdried ov SO} (] llﬂl)_tsgﬁﬁ,g,u.'ga@ﬁ (m, 1
concpnt rait duced of ym
chr ofrat ogr lica gql ﬁ%\ng’f’ﬁﬂ)ii%l (&t’ﬁirﬂf‘
acet pt e/ hexanes~pr ovi ded t/RE)» @45 &, Prddudd), (48 +
my, B7% as a ow past e.| 78BU=8.2689 1M, 40 1H
NVR {300 MHz, CDC13) S 1. 1:-;1659 (m 611), 1.71|(m
211)] 1.86-1.95 (m 411). [2b3 (m 211), 2.40 (m .
210,[2.52 (m _2H), 2.82 (m| 110, 4.13 (broad m {1H),
4.87] (broad m 111), 6. 22 (HNMR {508 M2, coBOD) 8Hz, [T H),
6.48| (dd, J=14 13,1 ii‘mﬁ b, 111),
7.30| (ddo J=2. ﬁ 11 %(“'36]59]1?34%% . 7. 49
(m PH, 52 $Hj5 1.7952.05 {m, PR, 2:59 ?l(cd,
3=8.0,"%. a i "s 7 83 drp,lﬂ)ﬂ!WMm.Zm-)‘fﬂl-? 49’ 25
) Sl bs R re eI ET Y B
e=A* Y
3-[4-[]-[[(13- ohexyl - ﬁ(}a{éh)?? “O’Eh?t ¢ 58 2, 1-aJ[
2Jbenzazepi n- (m,2H),756-766(m,1H},768-
| Oyl ) car bonyl Jam noJcycl o )emw,ﬂfphmx&,.}—s(ﬁ&propenoat
'H NMR (500 MHz, CD:0D) 5 1.31
(m, 4H), 1.82 (m, 10H), 2.23 (m,
o (ﬁ 1H), 2.70 {m, 1H), 3.02 (m, 1H),
' ol 3.38 (m, 2H), 3.59 (m, 1H), 4.42 (m,
H 1H), 7.30 (m, 1H), 735 (4, /=824 | A E
Hz, 1H), 7.39 (d, J=7.63 Hz, 1H),
7.58 (t, /=7.17 Hz, 1H), 7.81 (m,
1H), 7.87 (m, 1H), 8.12 (s, 1H)




mol ) was added to a stirred solution of Internediate
57A, TEA (56 ng, 0.56 mol), and Exanple 3 (50 ng,
0.14 nmmol) in DMSO (1 nL) at 22 C under argon. The
m xture was stirred for 2.5 hours when LC/ M5 indi cat ed
that the coupling was 10 c | eted. The m xture was
diluted with ethyl acetate 'and washed sequentially
with water (3x), dilute HCl, and brine. The solution

was etd—oever—Na2So4—Ff-ered—~—and—concentrated...A

CH1-C6—0Vv-e4 e

sol ufion of t¥teckeesi due in |di chl oPBIEFPARe was dppCitd

EC5*

to a|silica gel thick [aydrdpMrimoMHzecRbBi® WdS
elutpd with dichl oronet hane/lg b t 150: 10).
Concgntration of an extract § &L a 342“4‘

ro ate hand
pr ov pr oduct’"'e@“é‘z’]'?gP ‘g‘r-}"éﬁ dolid

(34. \ME | 2080} 20Md), 1H), 356N 8/R{ 300
NHE,Z _ 3°’3H; 4l§d,|'.l3=,l4&]}ilz)ll-l):k-8% '2-10252”1 E
(q, , 4 43 (ci&‘]" 231(2%3’2;}“%% lrHy,
6. 34 ( Hz, 114) | (&/=B®5 Hz 1H) {3 A 7=B% (m
511)} 7. 46 (d, J=8.42 Hz, 2IHy.2H)Ys0ds(m 3H), 788 (d,
J=8.§2 Hz, 1H), 7.95 (s, 1H), 10.39 (s, IH. 20
EXAN l:')Qnm-l H ON N Olv6
3-[4L[1-[[ (13- cycl ohexyl - 6] #H ¥MR{AP MHZBMSQBI B[ 2, | - a] |
2] bejnzazepin-10 9 1.49 (m, 3H), 1.83 (m, 7H), 3.21 (m,
yl) clar bony ] am no opénoi c
acid. A ¢ Yﬂ?]é) 9 ﬁ)‘]ﬂg?(g}gg% mjol ) i1
THE (3 ), Y%e Hz’dﬁlﬂ"f;’i (%Hﬂ.lﬂbf 0.65N)| ¢
was ijstirred at | 7.5000m 2H), T (v=s8t7a e, Was
dildted with col >4mamqmg_m|}ghfm@qg with 37%
HCl [(I nmL) to fokma preci )E%IS The solid was
col Ilected and washed with £81'd"H20. The danp solid wag
crydtallized from
'HNMR (300 MHz, CDCL) & 1.45
(m, J=7.32 Hz, 3H), 1.95 (m, 7H),
o §eHs 2.86 (s, 3H), 3.17 (m, 1H), 6.61 (s,
o N 1H), 7.25 (s, 1H), 7.36 (t, J=7.50 A c

Hz, 1H), 7.48 (t, J=7.14 Hz, 1H),
7.56 (d, J=7.32 Hz, 1H), 7.81 (m,
3H), 8.28 (s, 1H)

MS m/z 388 (MH")




met hanol

to provide the desired product as a col orl ess

solid (191 ny, 80%yield). ESI- Ms mz 616 (MH);'H
NVR (300 MHz, DMSO-d6) $1.20-2.34 (in, 17H), 2.35 (s,
4H), 2.79(m 2H), 3.56 (s, 111), 4.59 (s, 1H), 6.38
(d, J=16.10 Hz, 1H), 7.40 Sdln’ 10 3H), 7.50 (d,
J=16.10 Hz, 1H), 7.58 (d, J=8.78 Hz, 21-1), 7.65 (m
2H), 7.82 (d, J=8.42 Hz, | H), 8.22 (d, J=27.45 Hz,
2H) ,9—64—fs—Hh——212-19(s 111) EXAMPLE 29
(|_c50 B*, ECS¢FyreN N O NH HN OPEstabDewy 2. probermic | ECy*
'HNMRCWO?HaCDCMSIl} (2.1
p[ 2, 1-
7GEIOH% ? erld nyl Jcg
E’; %Briﬁl)(@*?(w 3280 ol )
um&n.m(mnmed; ate| 20
.Olﬁ A %ngLis GT E[E{rl.z mL
ol B8 ﬂ@#%dfﬂ 1
r. The precipitated splid
was jcol | ected by f||trat|onﬂaﬁﬂ§5aﬁkﬁg Pops Py pe the
ful lly-protected wal ed pr 1 ESL- M5 i nk]
7591 (Me). The cude soI|o|fd %é@ ﬁﬁ%%aﬂg Lo to a
stifred sg %, di chl dr%ﬁ&hélwﬁmﬂj(m_ and
TFAl(1. enperia, unem, M), €73 h, igUr |t he
sol {iti o ;ted,s t hlan
(1.5 nL), /5 ml| s ﬁ%ﬁmgg963ﬂg’gdtotha ¢
res{due. The m xtw{e was StZIHPFg%l( ~THERL H0. 16 B
m nyites and sto for 1§ (hdeh-35 Hal 1HITI9N @INL=8.55
tenperature. The ™ xture vas, @673k s £, swbkhgi 1jut e HQ-
The{5 resulting gel was chIected washed with [col d :
wat er—and purified on a_ _$hi madzu preparatory |liquid
[ centration of the el Jate
iti on of the desired groduct
Qs % AR aci d addi i oy E
TR Y ISOi\ i N
[N
MS m/z 503 (MH+) A D




salt wth TFA).

ESI-MB mz 631 (M#);1 H NVR (300 Mz,

DVMSO-d6) S 1.99- 1.16 (m 14H), 2.37 (s, 6H), 3.56 (s,
111), 4.59 (s, 1H), 6.37 (d, J=15.3 Hz, 1H), 7.52 10
(m 111-1), 7.83 (s, 1H), 8.20 (s, 1H ) 8.47 (s, Ili),
9.89 (s, IH). By substltutluﬁg the appropriate starting
materials and reagents into the procedures described
above, the follow ng conpounds were prepared
St r peture—Speetr-al ualal(‘rn* FESOE—H-NVR—(3G0—Mt
cDAL3) 61, 355DmE (n2 101 1) 2 gy vfﬁ) 4, 21 Yeu? | BCw”
0 1f]), 4.89 (s, 1H), 5.13 f@eIMRIWMP&CZBODHllLSO (m
116,75 (?aszlo- 25 Hz, |l smr6e, 8 il 26 iz,
111p, 7.05 , AE J=8.1% 5 1-{7. 47
(m|611), 7.78 (d, J=8.78 %g““lﬁh%?“‘g?l‘” ”% 1H), 8.2p
(s,|1H 'H NWMR (500 MHz, (E&Gﬁ) 143-1.97 (a2E), ‘5’§(m 5H) ,
1.7p-1.98 (m 3H), 2.07-7 132(::(,[13{),213)L8721n,&ﬁ),(m 1H),
3.9 (s, 311), 4.95 (m 2H)1,9&5036@.11ﬁ%5 H), 6.9
(d,|J=10.68 Hz, 1H), 7. 5‘4 73 El J=8. 55
Hz.| 111), 7.94 (d, J=8.5%%H2% (’"‘8‘*%3’5' o, A=7904 | &
Hz,| 111), 8.28 (s, H) EBJﬁlZ'fQI'#,IE}-I)O%J‘aﬁucture
Spe ga. | , OF | 19, 189, MasNaNBshi &z, 399 (MY A D
N & 7.43 (1, J=7.63 Hz, 1H), 7.55 &,
J=1.93 Hz, 1H), 7.63 (d, /=7.93 Hz,
1H), 7.69 (d, J=8.55 Hz, 1H), 8.01
(d, /=8.54 Hz, 1H), 8.24 (s, 1H)
'H NMR (500 MHz, CD;0D) &
1.26-1.36 (m, 4H), 1.41-1.52 (m,
2H), 1.77-2.00 (m, 8H), 2.07-2.24
(mn, 6H), 2.46-2.55 (m, 4H), 2.84 (m,
1H), 2.87 (s, br, 1H), 3.82 (s, br,
1H), 4.24 (q, /=7.02 Hz, 2H}, 4.70
(s, br, 1H), 6.43 (d, /=16.17 Hz, A .
. o 1H), 7.54 (d, J=8.85 Hz, 2H), 7.58-
I 7.65 (m, 3H), 7.68 (dd, J=8.55, 1.53
~ Hz, 1H), 8.00 (d, /=8.54 Hz, 1H),
8.07 (dd, J=7.78, 5.95 Hz, 1H), 8.16
(s, 1H), 8.48 (dd, J=7.78, 1.37 Hg,
1H), 8.78 (dd, /=5.80, 1.22 Hz, 1H)




TH NVR (500 MHz, DMBO-d6) S 1.19 (m 1H),

1.32-1.47

(m 2H), 1.58 (m IH, 1.66-1,79 (m 211), 1.87 (m
IH), 1.92-2.08 (m 3H), Fp N 2.13 (m 114), 239 (m
1R), 2.61 (m 1H), 2.76 (m 1H, 2.86 (m 1H, 3.57
(m | H, 4.66 (m 1H, 7,49 BE (dd, J=7.63, 4.88
Hz, | H), 7.64 (dd, J=8.39,1.37 Hz, 1H), 7.77 (dd,
J=7.48.1.68 tz, 1H), 7.90 (d, J=8.54 Hz, 14, 8. 17
(1|S:|) *lH) |\||\/E|:5> ?E/\Sﬁlm(( ('7%’: \(J‘D;t,lgj g ;I_)OSESpef&!ﬂgk mLL4Ur'|),\‘I”5°‘ ECx*
1.70:1.95 (m 6H), 2.00- 2| HOGR (20 Mfiz, Bs@% 5(155.| TH, 0
i;s 56 (1540(Hz) 112) 956(2,1 3Him, 1), 627 m,(m,zN)Qs? 339-25C
7 T g S, |
)8, m, IHRAY (1 YHB
1. 3 : 92)95((m 1H),8t6} (m, 1HP D6 2] O( M
4H) 21}9 d?lé)(d Jﬁﬁ%gﬂﬂ)f&é J=6. 3
Hz) , 55'_('51, 3’1-1),755-‘76 (m, 31}), B F

7.87 (dd, J=7.78, 1.68 Hz, 1H), 7.93

(d, /=8.55 Hz, 1H), 8.12 (s, 1H),

8.45 (s, 1H), 8.53 (dd, /=4.88, 1.53

Hz, 1H), 9.66 (s, 1H)

'H NMR (500 MHz, CD;0D) 5

1.37-1.45 (m, 3H), 1.79 (m, 1H),

1.83-1.96 (m, 8H), 1.99-2.11 (m,

2H), 2.15-2.24 (m, 2H), 2.46-2.56

n)Q (m, 2H), 3.36 (m, 1H), 3.79 (s, 3H),

4.47 (t, J=5.19 Hz, 2H), 4.57 (1,

J=5.19 Hz, 7H), 6.45 (d, J=15.87 A E

Hz, 1H), 7.51-7.58 (m, 3H), 7.60-

7.68 (m, 4H), 7.75 (dd, /=8.09, 1.37

Hz, 1H), 7.98 (d, J=8.54 Hz, 1H),

8.12 (s, 1H), 8.57 (dd, /=4.88, 1.53

Hz, 1H)




7.58 (d, 2H, J=8.5 Hz), 7.76 (s, IH), 7.79 (d,
J=8.5 Hz), 8.08 (s, Ill) 99 Structure Spectral
| C50" EC50* 'H NMR (500 MHz, CDCI3) & 1.06 (m

21t
Dat a

5H),

1.28 (s, 9H), 1.55 (m 311) 1.72 (m 2H), 2.65 (m

1H), 3.95 (s, O ~N OF 3H), .4. 04 (m 1H), 4.22 (s, 1H),

4.52 O\ N _ (m I11), 6"“(m 1H), 5.97 (m I|H),

6.25 (m 1H), 7.31 (d, J916Hz 3H), 7.47 (m 111),

|_H)

7. 7 =3 24 Hz L H) 8.11 (Q
"W ok (500 BrEsmea0D), S D 00 -SpestEl Pat 6H) |

1Cs®

ECs0*

-1.46 (m O NJO 6H), L'HAWME (s0bMHRNCDD)S 2.
I (m IH), 4.00.4.20 (1]8362;—98,( @gﬁ é 39(-1)(”1

6.14 (m IH, AD 7

_7.53 (in, 2H) 7.56-7 b@ '(%(“wsﬁ? ‘99r26§m

| 7.83 (d, 3=8.24 He, 2}91);158249:1.@5},144—135

q |sz cosoo) °s1 5 m,ljlp?&fﬁm&gn_(mg@ldﬂ)
=5

[ ré4 3.02 2H), 4.58 {t, J=5.19 Hz,

7
2H), 6.40 (d, J=15.87 Hz, 1), 7.54
(d, J=8.55 Hz, 2H), 7.58 (dd,
J=8.24, 4,88 Hz, 1 H), 7.59-7.68 (m,

4H), 7.80 (dd, J=8.24, 1.22 Hz, 1H),

8.00 (d, /=8.55 Hz, 1H), 8.13 (s,
1H), 8.58 (dd, J=4.88, 1.53 Hz, 1H)

N 6!‘
N
=N = 0

~—~—ao
o
33<ro

B9-2.7

1H),

'76 (n

1 NVR
2.23

'H NMR (300 MHz, CD;0D) &
1.30-1.48 (m, 3H), 1.54 (s, 9H),
1.74-1.98 (m, 9H), 1.99-2.13 (m,

B (L" 2H), 2.15-2.29 (m, 2H), 2.43-2.58
?r\a)rg (m, 2H), 3.43 (m, 1H), 4.93 (s, 2H), .
X 6.36 (d, J=16.10 Hz, 1H), 7.46-7.70

(m, 7HD, 8.00 (d, /=8.78 Hz, 1H),
8.25 (s, 1H), 8.48 (s, 1H), 8.63 (dd,
J=4.76,1.46 Hz, 1H), 9.68 (s, 1H)

'H NMR (500 MHz, CD:0D) &
1.33-1.49 (m, 3H), 1.81 (m, 1H),
1.83-2.00 (m, 8H), 2.01-2.15 (m,
2H), 2.15-2.28 (m, 2H), 2.47-2.59

d r (m, 2H), 3.44 (m, 1H), 39 (s, 3H), |
/\;O/ o 4.96 (s, 2H), 6.47 (d, /=15.87 Hz,
I 1H), 7.51 (dd, /=8.09, 4.73 Hz, 1H),

7.54-7.61 (m, 2H), 7.62-7.72 (m,
5H), 8.00 (d, J=8.55 Hz, 1H), 8.26
(s, 1H), 8.64 (dd, 7=4.58, 1.22 Hz,
1H)




03.38 (m 211), 3.59 (m 1H), 4.42 (m HI H, 7.30
(m 1 H, 7.35 (d, J=8.24 AE Hz, 111), 7.39 (d,
J=7.63 Hz, 111), 7.58 (t, J=7.17 Hz, 111), 7.81 (
IH, 7.87 (m IH, 812 (s, IH 100 Structure
Spectral Data | CSo* ECS* 'K NVR (300 M4z, CD, QD) S
1.23-2.08 (m | OH), 2.44 m O J= 1208Hz 211), 2.58
(m / 586 HHz, 111), 2.91 (m 1H), 366(3 1H), OH
4.4 64—tz 33D r-6-82—(5—B-E .,, 7"’*(”,
J8]a 114 | P60 (4. JFs. 05 I—E“e"‘iﬂﬁi‘m 7. diCsx* | ECa*
J=8.l42 Hz, 2H), 8.10 (s, 1HNMH5W30013)M1233-
DVBQ-ds) S O OH 1.49 (m 3H.4 1(7[5@93 o 3- 21 (m
Ho W tH), 6.62 (s, 111), (i’jé 5 ml—tm' 140,
7.51 (t, J--7.50 Hz, 1H), “é& (ﬁ?“fﬂ-ﬁ“’ 7.76 (d,
J=8]78 Hz, 4H), 7.84 (d, m&mzmm%-mm (5, 1H)
'H NVMR (300 MHz, CDCI13) S [L1#53.78 (mmykzf432ukz, BH)
)
é- go ggl 7H), OoHS 5 ﬁﬁwsﬂ").f—sﬁsﬁz.zé),@asll}l)’
T Y I (d, J=16.17 Hz, 1H), 6.43 (br, 1H), A
7.23 (d, J=7.32 Hz, 1H), 7.31 (m,
° 2H), 741 (m, 2H), 7.47 (d, J=8.55
Hz, 2H), 7.59-7.66 (m, 3H), 7.90 (4,
J=8.55 Hz, 1H), 7.95 (s, 1H), 10.40
(br, 1H)
| 'H NMR (500 MHz, acetone-dg) &
1.34-1.49 (m, 3H), 1.75-1.91 (m,
10H), 2.09-2.18 (m, 1H), 2.20-2.29
(m, 2H), 2.48-2.56 (m, 2H), 3.02 (m,
g \F 2 1H), 4.43 (n, 2H), 4.54 (1, J=5.34
Hz, 2H), 6.43 (d, J=15.87 Hz, 1H),
7.26 (d, J=7.93 Hz, 1H), 7.36 (, s .
J=7.48 Hz, 1H), 7.48 (dd, J=7.63,
1.83 Hz, 1H), 7.53 (d, J=7.63 He,
1H), 7.58-7.69 (m, 4H), 7.73 (m,
2H), 7.85 (s, 1H), 7.94 (d, J=8.55
Hz, 1H), 8.17 (s, 1H), 9.82 (b, 1H),
10.65 (br, 1H)
n
wf u
} MS m/z 614 (MH") B F




HONIH), 7.25 (s, 1H), 7.36 (t, J=7.50 A C /| Hz,
IH)y, 7.48 (t, J=7.14 Hz, 111), 756 ((, J=7.32 Hz, 1H),
7.81 (m 3H), 8.28 (s, 1HH OH OO0 Ho H M5 nfz 388
(M-1") AC 101 Structure Spectral Data | CSO* EC3s* H
NVR (500 MHz, CDC 3) 5 13-"%}6(m | OH), 2.87 (m |
H, 3.86 (s, 3H), 3.95 (s, , 4.13 (m 2H), 7.27 N
(m 111), 7.53 (m 211), 7.61 (d, J=7.32 Hz, 1 H),
7.7 =324 —Hz H)—rF—89 (m-— 210 8.3 (Q 11
'Hﬁ MR (500 [9FBSRreneoD) S 131 +NEPeFAl Doty G8* | ECo*
311),(1 81H§m 2H) , ( 0 2H)07'P(maamﬁz.énd@a(1m (H)
2.90 (m 1H), 4.20 (m | g 57((m
IH). 762 (t. J=7.63 He, B”E"‘Zﬁf“-“ﬁ F LT G

7.73 (d, J=8.55 Hy>05(t Hij/=12.04%).p Sft»}HB 55
111) 796 (s, 1H), 8.3P/<&HzL1)5(s0HD4RMEN N

2H), 631 (d, 1H, J=16.2 Hz), 6.41 -
/{C{ ‘!Qu’l(]% (s, 1H, NH), 6.57 (d, 1H, J=2.1 Hz), 5

7.24 (dd, 1H, J=12, 8.4 Hz), 7.42

(s, 1H), 7.43 (d, 2H, J=8.8 Hz), 7.59

(d, 1H, J=16.2 Hz), 7.61 (d, 2H,
J=8,8 Hz), 7.79 (4, 1H, /=8.4 Hz),
7.89 (d, 1H, J=2.1 Hz)

S

'H NMR (500MHz, CD;0D) & 1.30-
2.30 (m, 18H), 2.45-2.60 (m, 2H),
3.10 {t, 2K, /=7.0 Hz), 3.13 (t, 1H,
q !Q g J=3.0, 12.0 Hz), 4.30 (n, 2H), 6.38
(d, 1H, J=16.0 Hz), 6.64 (d, 1H, F
m],fo =2.0 Hz), 7.50-7.65 (m, 7H), 7.80
(d, 1€, J=8.5 Hz), 8.02 (s, 1H), 8.37
(s, 1H, NH), 9.65 (s, 1H, NH) '

'H NMR (500 MHz, CD;0OD) 3
1.25-1.38 (m, 3H), 1.71-1.96 (m,
14H), 2.16-2.25 (m, 3H), 2.47-2.55
(m, 2H), 2.68 (m, 1H), 3.08 (3,
J=13.12 Hz, 1H), 3.40 (m, 1H), 3.61
(m, 1H), 4.45 (dd, J=15.11
I 19 Hz,J=7.17 Hz, 1H), 6.42 (4, A F
8 J=15.87 Hz, 1H), 7.42 (m, 3H), 7.57
(d, /=8.85 Hz, 2H), 7.61-7.67 (m,
4H), 7.72 (d, /=8.24 Hz, 1H), 7.89
(d, /=8.24 Hz, 1H), 8.03 (s, 1H),
9.67 (br, 1 H)




FI. MS nmz 466 (M#) BE OO If if N N M nmz 503
(MH+) A D 102 Structure Spectral Data | C50* EC50* H
NVR (500 MHz, CD30D) 8 1.18 (dd, J=7.78, 2.29 Hz,
2H), 1.24- 1.33(m 111), 1 36 dd, J=4.73,2.29 Hz,
2H), 1.43-1.57 (m 2H), i?, 1.67 (m 1H), 1.78-1.87
(m 2H), 1.96-2.03 (m 11 2.06-2.23 (m
410,2.96-3.05 (m 1H), 4.61 (d, B E J=13.73 Hz, 1H),
1

5. 05-{eh—JF=33—43—Hz 111}~ 7.32.(d_1=8 24 Hz IH _ q
7.43 (1. J=7.%mctee | H), 7[55 (t, SPFERIBE 1 1) IC* | BCo*
7.63[ (d, J=7.93 Fz, 111), |TaRORE0 MERROOFE, T,

8. 01 (d, J=8.54 Hz, | H). NVR |( 500
Mz, C(D3(D) 8 1.26-1. 3?( fg 4’&?“13%{1@{"%?( (2H),
1. 77- (m 8H), 2.07-2.2 HL% 2. 81, 26 248223 5= (m

0
4H) , 4 (m , Z.ﬂﬂ ( ${m,BH), 2.48-.53 (a,ms(-tsmn,b r,
111)}, 4.2 Q2,HZY" Pl 4.6 Oy, 6.41 (4, J=15.87

o Hz, H), 7.52 (dd, J=8.24, 4.58 Hz, B F
1H), 7.56 (d, /=8.85 Hz, 2H), 7.60-
7.70 (m, 5H), 8.01 (d, /=8.54 Hz,
1H), 8.26 (s, 1H), 8.64 (dd, J=4.73,
1.37 Hz, TH), 9.69 (s, 1H)

'"H NMR (300 MHz, DMSO-dg) &
1.07-1.59(m, 3H), 1.62-2.11(m, SH),
,im 2.68-2.78 (m, 2H), 3.30 {m, 1H),
3.89 (s, 3H), 4.68 (m, 1H), 5.14 (m,
1H), 7.45 (dd, J=7.87, 4.57 Hz, 1H),
7.70 (dd, J=8.42, 1.46 Hz, 1H), 7.97
(m, 2H), 8.32 (s, 1H), 8.54 (dd,
J=4,57, 1.65 Hz, 1H), 10.75 (s, 1H)

O
MS m/z 463 (MHY), Rt 2.52
| min B E
MS m/z 417 (MH"), Rt 2.43
B E

min




(s, br, 11), 6.43 (d, J=16.17 Hz, AF N o 1H), 7.54
(d, J=8.85 Hz, 2H), 7.58 7.65 (m 3H), 7.68 (dd,
J=8.55,1.53 Hz, IH), 8.00 (d, J=8.54 Hz, 11l), 8.07
(dd, J=7.78, 5.95 Hz, 111), 8.16 (s, 1H), 8A8 (dd,
/=7.78, 137 Hz, 1H), 8.78 jg4ld, J=5.80,1.22 Hz, 1H)
103 Structure Spectral Data | Coo* EC50* 'H NMR (500
MHz, CD3OD) S 1.26 (m | H), 137-1.57 (m 211), 1.67
(m [TH, I7T2. 31— 13%)——240-2-5+—tm—34)
2. 69-(m 111)13,‘“’9“’??7 (m 1 Hy. 2 35 dDem ) S Teicet [ ECw
110,]4.63 (m |H), 6.40 (d, J=16.17 Hz, 110,7.44
7.55 17. W 311), E F 7.87 (dd,
J=7. d, J=8.55 Hz, 1H), 8.]12 (s,
111) (dd, J=4.88,1.53 Hz,| 111),
9. 66 /Hz.  CD3OD 1.37-1.145 (m
311) ZL."ﬁ%”‘(zrﬂ:"légiﬁ‘ii),RI;@@-z.llg(m .
211) 2ndif-2.56 (m 211), 3.3
( .47 (t,J=s.19Hz, 2H), 4. 57(y
J=5. J=15.87 A E
MS m/z 447 (MHY), Rt 3.21
min B E
HO N MS m/z 474 (MH"), Rt 2.25
B
O { Q min E
o) n\/\?/
O
- r?—“é? g MS m/z 580 (MH"), Rt 2.23
| “ O p, O min B E
0
o A
. y MS m/z 473 (MH"), Rt 2.37
O3 |min B | ®




Hz, 111),
=8.09, 1.37 Hz, 111), 7.98 (d, J=8.54 Hz, 111),

(dd,

J
8.12 (s,

7.51-7.58 (m 311), 7.60 7.68 (m 411), 7.75

111), 8.57 (dd, J=4.89,1.53 Hz, |H 104

Structure Spectral Data | Cso* ECSO* 'H NWVR (500 MHz,
CD30D) S 1.36-1.48 (m 313y 1.80(MII1), 1.82-1.96

(m 8H),

1.99-2.12 (m 20), 2.15-2.24 (m 211),

2.44-2.55 (m 211), 3.33 (m 113), 4.49 (t, J=5.34

0(d - J=15 87 Hz

He, PI3T 2 88 tt—3=5-19—fr—2H) 4
tHL [z.54 B E t‘t‘%‘ﬁ“‘ers. 55 2H) | SPF"E%D(*% ICso* | ECso*
J=8.[24,4.88 Hz, 1H), 7.59-  168IMRY5004¥Hz, CDIBDY dd,
J=8.[24,1.22 Hz, 11 8.0 J=8, 55 Hz 111) 8.13
G| o Dt LRI e

, - 1. 155 &k 2 Y, 1
1. 74- 1. 980 . 99-2 mlgip ?n §slgz’l‘g 2.29
2.43-2.58 3 (m ) H6-1.87 @), 103s, |, zH),
, A[E  6.36 (d 16. 10 HEM(; i 0 71-1),
8.0Q (d, J I M i Hﬂ@"f%(z”l(}ﬂ]’

' (Chiral) 2.87-3.02 (m, 1 H), 3.44-3.51
(m, 1 H), 3.59-3.92 (m, 9 H), _ A D
4.47-4.59 (m, 1 H), 4.90 (m, 1
H), 7.31-7.42 (m, 1 H), 7.48
(m, 3 H), 7.72 (m, 1 H), 7.88
(m, 1 H), 8.16 (m, 1 H). MS
m/z 473 (MH"), Rt 2.37 min

MS m/z 473 (MH"), Rt 2.37

min

9 MS m/z 471 (MH"), Rt 2.56 -

Q min B E




8. 25
|_|21

1.33-
2.01-2.15 (m
4.9 3.44 (M 111),
.47(d, J=15. 87Hz,
Hz, SH),

10, 9.68 (s,

(s, 113), 8.48 (s,
11)
1.49 (m 311),
211),
(ci,
1H), 7.
7.54-7.61 (m 2H),

1H),
"H NWVR (500 MHz, CD30OD) S

1.83-2.00 (m 8H),
2.47-2.

1.81 (m
2.15-2.28 (m 211),
3. 79 S

8.63 (dd, J=4.76,

I H),

4.96 (s,
51 A F (dd,
7.62-7.72 (m

5H) ,
s- 111\ O . a4 (Ad

211),

J=8. 09,

1.46

59

6. 47
4.73
8. 00

(d,
J=4.

(J=8. 551

rﬁ}“-‘é"'}fm 826

122 105

$t ruct ur%mét}g)@f# al

Dat

al®sg’m

ECso*

EC—*

1.76-1.93 (m
-2.62 (in,
4.27-4.33
J=14§.

2. 54

1H),

"H NMR (500 MHz, CDG
o),

17 Heas
7.31 (

3) S1.33- 1.41 (m 3
in, 1H), 2.21-2.30 (
01 (n1 IFD 3 78 (a
=5. 65
b4%nw2471ﬁﬂ1§)@u25§

H) ,

3H),
. 35

m 2H),

(d,
{32 Hz,

MS m/z 471 (MH"), Rt 2.55
min

MS m/z 487 (MH"), Rt 2.44

min

MS m/z 487 (MH"), Rt 2.11
min




2H),

(m 3H),
10. 40

7.41 (m 2H),
7.90 (d,

(br, |

7.47 (d,
J=8.55 Hz, 114), 7.95 (s, IH),

J=8.55 Hz, 2H), 7.59-7.66

H 'H NWR (500 MHz, acetone-db) S

1.34-1.49 (m 311),

(m 111),

(m

2.20-2.29

IH), 4.43 (in,

6.43 3d, 1H),

2
2|(-|)m 4|ilh’

736726(d

4. LD

1.75-1.91 (m 1011), 2.09-2.18
2.48-2.56 (in, 2H),

3.02

54 (t, J=5.34 Hz, 2H),
J=7.93 Hez, 1H), 7.36 (t,

1=7 63 83 Hz

t,
111)]

F =7

7.53 (d

I‘IL, T

&“ﬁm”?est

1.0
T O
I

H),u 75054 Dgg (m 4H) ICs*

ECso*

7.73
8. 17

(m 2H),

(a, 1H),

7.85

(M [B F 106 Struct

(304
2H) ,
Hz) ,
J=14.

(s, |H|, 7.94 (d, J=8.55 W&, TH,

Spe
2.

9. 82 % IH], 10.65 (br, 1H MS

ctral Data | C50 ECso*
BO (m 18H), 2.45-2.6

BB a1

¥7.2

m 614
"H NVR

D(m

1§|,

MS m/z 486 (MH"), Rt 2.23

min

MS m/z 540 (MH"), Rt 2.25

min

MS m/z 549 (MH"), Rt 2.26
min




a~G (s, IN, NH), 6.57 (d, 1H J=2.1 Hz), E 7.24 (dd,
1H, J=1.2, 8.4 Hz), 7.42 (s, 1H), 7.43 (d, 211, J=8.8
Hz), 7.59 (d, IIl, J=16.2 Hz), 7.61 (d, 2H, J=8.8
Hz), 7.79 (d, 1H, J=8.4 Hz), 7.89 (d, IH J==2.1 Hz)
'H NVR (500MHz, CD3CD) 8 1.30- 2.30 (in, 18H),
2.45-2.60 (m 2H), 3.10 (I,”2H, J=7.0 Hz), 3.13 (It,
1H J=3.0,12.0 Hz), 4.30 (m 211), 6.38 (d 0 ), 7.
6. 64—t J=2—0—tHr)- 7.sogﬂ=l(ﬂm - Z DN
780\ (d_ 111.5tyelres biy) . 8102 (s, SRFFILDAR 37  (J Igat | BCy
NH),| 9.65 (s, IH NH) H NVR (500 Mz, CD3OD) S
1.2501.38 (m 3H), 1.7°.96 (m 14H), 2.16-2.25 (m
311)} 2.47-2.55 Nﬁb} 2.68 (m IH, 3.08 (4,
J=13| (m 1H, 3.61 (m 1H), 445
(dd, 7.17 m,%@ ﬂ?%r‘ﬂ 0
J=18| ¥.42 (m B %Sgg ?‘téégs 2. s | g
211)| 411), |miF2 (d, J=8.24 Hz, 110’
7. 89 IM 8/03 (s, IH, 9.67 (bi, I H
107
OH
od )
O
HO N
@ al MS m/z 487 (MH"), Rt 3.26 B B
. min

MS m/z 471 (MH"), Rt 2.48

min B E

MS m/z 485 (M), Rt 2.62

min A D




Structure Spectral Data | C50" ECSO* 'H NMR (500 MHz,
CD30D) 8 1.31-1.48 (m 3H), 1.76-1.97 (m 911),
2.02-2.12 (m 2H), 2.18-2.23 (m 2H), 2.48-2.53 (m
2H), 3.42 (m aH 1H), 4.91 (s, 211), 6.41 (d, J=15.87
Hz, IH), 7.52 (dd, J=8.24,4,58 Hz, BF 1H), 7.56 (d,
J=8.85 Hz, 2H), 7.60 7.70 (in, 511) 8.01 (d, J=8.54
Hz, 1H), 8.26 (s, IH), 8.64 (dd J=4.73, 1.37 Hz,

1FD,—9.—69—(—9,—1H)—H—NNR+39@_WZ__D§QM) g
1.07:1.59(m StMtre; 62-2 1{(m 5SHPPerelDagg o 78 [(igs* | ECy®

211)| 3.30 (m 1H), @3.89 (s, 3A), 4.68 (m [IH),
5. 14 (m © 10, 7. @Sy(¥d, J§7.87,4.57 bz, W), 17.70
(dd,| J=8.42, 1. sgNe) 111), [7.97 (m 2H), 8.32 (s,
1H).| 8. 540 (dd, N=4.57, 1. SbMEn I MRS 165, |11 O
| 7 2403( M) . R 2. 52 m n MH pvs| g
2343 HO i AB E

MS m/z 561 (MH"), Rt 1.92

Q min

Q MS m/z 729 (MHY), Rt 2.49

“Drvgu 0 min B F

% o MS m/z 655 (MH"), Rt 2.23
-.'i‘— -.ﬁ mjn _ B F

MS m/z 579 (MH"), Rt 2.42

min




108 Structure Spectral Data I Cso* ECso* N, HO\ M
mz 431(M+, Rt 3.29 BE mn ~CH O

MSm z447(MH ), Rt3.21 Ho/ / \ MmnBE O~HHOH/ \
M nmz 474 (MR), Rt 2.25 B/ E mnn O NH OVP M
mz 580 (MH), Rt 2.23 1/ 11 mnTBEO ON) 0 M
mz 473 (M#), R 2.37 Ho / mn B E 109 Structure
Spectral Data | C50* EC50* H NWVR (500 MHz, CD3CD) O

40

N.) pt-24=—4-35—+A—+H) 340
Structure Spectral Data ICs* | ECso*
N/
e
&)
\r&gfu K MS m/z 592 (MHY), Rt 2.22
| . B E

min

MS m/z 646 (MH"), Rt 2.24

B F
min
MS m/z 593 (MHY), Rt 2.07
min B E
MS m/z 577 (MH), Rt 2.44
min B F

*ICsp: A>1 uM; B 0.1 pM — 1 M (standard method); ECsg: C>10uM; D 1 pM —
10 pM; E 0.1 pM — | uM; F <0.1 uM (luciferase method),

5 The following table contains additional compounds of Formula Iand results
from biological evaluation. The compounds were prepared using procedures or
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OONoOgE 00 ON NOoO Opp *ICSO: A1 M B <0.02
pM -1 pM (two of the exanples were nore potent than
0.02M so a specific value was not determ ned); EC50: C
>0 ™M DI M- 10 M E1.0 M- 0.01 M ** ECS0
determ ned via Luciferase ggsay. Al others are 5
determ ned via the FRET assay. * **| C50: determ ned
via the standard nethod (w thout preincubation). All

ot hers via t he—reeH gj ret-hoed-Lw-th incubatiaon).
m]qgur *
10 143 Gener al—procedirefor—the g@éﬁ@

13- cycl obexyl -|7H i ndol o[ 2, 1- a] 2}£ enzazepi he-

6, 10- di car boxy] i g act § HO Rio 2/ CHo Br[ | \
6(0OH) 2 R 020 || L8\ &2 M 4 34 10|a b do2R3
B E

&k
P D




81020 N (a) 1.2 equiv of 2, LiC (3 equiv), Pd(PPh3)4
(0.04 equiv), I MNa2CO3, EtOH toluene, 85-90 C (b)
1.2-1.5 equiv of 4, Cs2CO (1.2 equiv), DW, 50-60 C O
HO O\ 10 Methyl

11- cycl ohexyl - 6- hydr oxy- 6M hsal ndol o[ 2,]-a] i ndol e- 3-ca
rboxylate (3; R = M, RR'= FI). Astlrred m xt ure of
nmet hyl 2-brono-3-cycl ohexyl -1 Hindol e-6- carboxyl ate
(10 1 g, 30 mpd 2. f orraH nhan\/| horonic acid ("; 4 g,
36 mol ), L1Cl SSE’\E“% rorak) jandCot (POEGY (1. 6
g, 1.38 mmol)

~NN

n 1M Na2CCB (40(mi9 and 1:1] 15
Et OHt ol uene (180 nl) was His ynder nityogen at 85
oC for 3 hours} Reactjon m was al | oped to [cool
and then extragcted wilt h Et GAc §2X]|100 nl),| washed
with water, brfn¥ gjjd I | MySO4) . (Evapor gtion
of solvents aff ol ded 152 ; ude product whijch

was triturated with DCMand bs to prgvide pyre

desired prodyct (7.52 g, ] C-M5: nig 360 (MH)'

344 (M- 17)+. 1H NMR (400 ¥ 20 CHLOROFORM D) S{ppm
1.33 - 1.60 (ifm . o1l(m 6 Hl 2 20 (d,

.1=11.83 Hz, 1 Ii) 3.02 - (m 1 H 389 (s, |3 H
6.49 (d, .211.|33 He, , t{ 144 .\7.55 Hz, 1
H 7.46 (t,.1"7,55 ko 82| (d, . VY7430 Hz, |I H)
7.66 - 7.74 (M { F{-7.81 H{, 1 H|8.21

(s, 1 H. o 04
13- cycl ohexyl -6- L bonyl )t 7H-i ndoljo[ 2, 1- aJ[ 2Jb
enzazepi ne- 1Q- car boxyl at 5; Ril]=R3 =M, R FH.

A stirred suspgensiomofmethyty it
cycl ohexyl - 6- hydr oxy- 6Hi soi Lol 2,
1- aj i ndol e- 3- ¢gar boxyl ate 3. ,1Omol )] Cs2C33
(3.91 g, 12 mjol) and tri phospthoaceta e

(2.86g, 14 m’n)IO)\/,‘Pn 10 an (40 nmL) was$ heatef at
60 C under ni{ro0 Resul tant yel |l ow

*ICso: A>1 pM; B <0.02 pyM — 1 uM (two of the examples were more potent than
0.02pM so a specific value was not determined); ECsg: C>10uM; D 1 uyM ~ 10
UM; E 1.0 uM — 0.01 pM. ** BCsq determined via Luciferase assay. All others are

5 determined via the FRET assay. ***ICsq: determined via the standard method
(without preincubation). All others via the modified method (with preincubation).

10



suspensi on was cooled to it and water was added w th
vigorous stirring. The yellow precipitate was
filtered off, washed with water and then air dried
overnight to afford the designated conpound (4.124q,
96% . LC/ M. me 430(M/\);l H NVR (400 Hz,
CHLOROFORMD) S ppm 1.30 -"1.46 (m J=14.86 Hz, 2 H)
1.55 (s, 2 H) 1 77 15

(s, 2 2. 76- m 1H) 3.84 .

(s 3‘15\}%‘@ %C"%‘Hf °11thoﬂ¢é' lé@wlggmﬂ-m-mmm-aT[ZB&nzazepine-
(m 41Hh1czrb3ﬂy1(c£ké1d dre&e{é4 1.39 Hz, 1 H 7.81 - 7.98

(m 2 H 829 (d,.rl1.01 Hz, 1 H. Part L Preparation

of Sul fam de and N-Boc-Squam' de 20 Method [/ O
t- Bu% CH2a2 R 0s WA 4ol ON '"p 91 R ~n~ N$~ Rill
A B, \

A2 d 8o
CHLOROFOR Bom @ ((og]!;l

5 3.42 - 3.57 4
"H NVR (400 MECDF—S—ppM 1. 85 - 1.(m 4 +H—3 17—

- 3.28(m'4 5 10 A%

CO,R?
R'OC N
N
P
R2
5
5
(@ 1.2 equiv of 2, LiCl (3 equiv), Pd(PPh3)4 (0.04 equiv), 1M Na,CO;, EtOH-
toluene, 85-90 °C (b) 1.2-1.5 equiv of 4, Cs,CO; (1.2 equiv), DMF, 50-60 °C
10

Methyl 11-cyclohexyl-6-hydroxy-6H-isoindolof2,1 -alindole-3-carboxylate (3;
R;=Me, R; = H). A stirred mixture of methyl 2-bromo-3-cyclohexyl-1H-indole-6-
carboxylate (10.1 g, 30 mmol), 2-formylphenylboronic acid (5.4 g, 36 mmol), LiCl
(3.8 g (90 mmol) and Pd (PPhy)4 (1.6 g, 1.38 mmol) in 1M Na;CO;s (40 mL) and 1:1
15  EtOH-toluene (180 mL) was heated under nitrogen at 85 oC for 3 hours. Reaction
mixture was allowed to cool and then extracted with EtOAc (2X 100 mL), washed
with water, brine and then dried (MgSO,). Bvaporation of solvents afforded 13.3 g
of crude product which was triturated with DCM and hexanes to provide pure desired
product (7.52 g, 70%). LC-MS: nv/e 360 (M-H)'; 344 (M-17)". LH NMR {400 MHz,
20 CHLOROFORM-D) & ppm 1.33 - 1.60 (m, 4 H) 1.77 - 2.01 {(m, 6 H) 2.80 (d,
J=11.83 Hz, 1 H) 3.02- 3.18 (m, 1 H) 3.89 (5, 3 H) 6.49 (d, /=11.33 Hz, 1 H}7.34(,



00 ,-~NSII Boc '"H NWR (400 MHz, CHLOROFORMI D) S ppm
1.20 (t, .1=7.18 Hz, 3 H 1.47 (s, 9 15 H 2.95 (s, 3
H 3.35 (q, J--7.05 H7/,2 H 7.00 (s, 1 H A4 00 ~BC
" "H NWMR (400 MHz, CHLOROCFORMD) 8 ppm 1.20 (t,

., F-7.18 Hz, 6 H 1.47 (s,,9 20 H 3.41(q, .Y7.30
H7,3 H 7.04 (s, | H A6 o Neoc” H'H NWR (400 MHz,
CHLOROFORMD) S ppm 1.21 (d, .x-6.55 Hz, 6 H 1.48 (s,

9 2 AT - 6 4 Part 11. Fina

Conp s o W oS T B0 s, 1 10756 - 774 (m, 2
pyr r H) 7aV (d, I=y.8% eizf DRyBRaryamt e (160 ng, 0.64 mol)

was dissolved in TFADCM (1/1, 1 nL) and stirred for

1 h. renoved the solvents in vacuo and added acid 2

(40 mg, 0.1 mmol ), DVAP (104 ng,oo.&\pnol), N -
((ethylim no) et hyl ene)
N3, N3- di met hyl pr opane- |, 3-di am ne_&drochl ori de (102
10 ng, 0.53 mmol), DCM (2Q 1

o/n and purified by prep
as a redish solid (18.4 fy,

R (400 Mz,

Methyl 13-cyclohexyl-6-(methoxycarbonyl)-7H-indolo[2, 1-a] [2] benzazepine-
10-carboxylate (5; Ry = R3 = Me, R; = H). A stirred suspension of methyl 11-
cyclohexyl-6-hydroxy-6H-isoindolo[2,1-a}indole-3-carboxylate (3.61 g, 10mmol),
Cs2C0s (3.91 g, 12 mmol) and trimethyl 2-phosphonoacetate (2.86g, 14 mmol) in

10 an. DMF (40 ml.) was heated at 60 °C under nitrogen for 3 h. Resultant yellow
suspension was cooled to rt and water was added with vigorous stirring. The yellow
precipitate was filtered off, washed with water and then air dried overnight to afford
the designated compound (4.124g, 96%). LC/MS: m/e 430 (MH"); 1H NMR (400
MHz, CHLOROFORM-D) & ppm 1.30 - 1.46 (m, /=14.86 Hz, 2 H)1.55(,2H)1.77

15 (s,2H)1.85-2.18 (m, 4 H) 2.76 - 2.89 (m, 1 H) 3.84 (s, 3 H) 3.95 (5,3H)4.19(, 1
H) 5.68 (s, 1 H) 7.38 - 7.63 (m, 4 H) 7.74 (dd, J=8.44, 1.39 Hz, 1 H) 7.81 - 7.98 (m, 2
H) 8.29 (d, J/~1.01 Hz, 1 H).

Part 1. Preparation of Sulfamide and N-Boc-Sulfamide

20
Method
Q 0 o o o0
Y £BuOH,CHC1, | W TFA Y
xRN " m \?’ ™ NHBoc - — R&\NIS\NH:
R TR, Ry e
CSI
A B

25



CHLOROFORMD) S ppm 1.05 - 2.28 (m 14 H) 2.83 - 3.05
(m I H 3.39 - 3.76 (in, 4 H 4.61 (s, 1 H 5.50 (d,
.15.61 Hz, 1 H 7.04 - 7.60 (m 4 H 7.86 (dd,
.F-8.56, 1.26 Hz, 1 H 7.92 - 8.02 (in, 1 H 8.63 (s,
111) 9.55 (s, 1 H) 10.47 (g4 ! H LCGM 15 (retention
time: 3.08;, Ms mz 507 (MtH). N no N WBC, MN\ A
m xture of cycl opropyl sul fonaniide (77 ng, 0.64 mol)
adde%icld 2 (60 20 ng, 0.13 mml), DVAP (71 ng, 0.58
N1- ( (et hylim no)nethyl ene)- N3, N3-
di met hyl pr opane-1|, 3-di am ne i grm:hl ide (49 ng, O0.26
mml)inDI\/F(erL) was  stir} éd,lt{ d purified by
prep HPLC to afford the @hctﬁasc’a lid (14.2 ny,
29 147 9% . 1H NWR (400 CHLOROFORMD) D ppm 1. 03
-1.70(m 10 H 1.69 - 2.13 (m 4 H 2.52 - 2.68 (m
x7g}:;> 7.93 Hz, 1 H 2.93 - 3.93 (m 9 H 4.64 (d, |
&WH;, GHBOROFORM-1) Seppmi-47 (5, HH) 1.857 1.98 (m, 4 H)
75654 3.56 Hz, 1 H 8.07 (s, 1 H
(?ete&? 3%7@%’3%083*’ N e 5oy (MiH). 50 Co 0N
00O0VgoryJ NJD'" NWCOWPON Spy DMV H I / [ [\
Aci d 22A m xture of nethanesul fonam de (50 ng, 0.53
nmol added acid 2 (50 ng,

°\w
o

'H NMR (400 MHz, MeOD) & ppm 1.85 - 1.93 (m, 4 H) 3.17 - 3.28 (m, 4 H)
10
A3

‘H NMR (400 MHz, CHLOROFORM-D) & ppm 1.20 (t, /=7.18 Hz, 3 H) 1.47 (5, 9
15 H)2.95 (s, 3 H) 3.35 (q, /=7.05 Hz, 2 H) 7.00 (s, 1 H)

A4

\\4'
/\N/S\.N/Bw

) H
"H NMR (400 MHz, CHLOROFORM-D) & ppm 1.20 (t, /=7.18 Hz, 6 H) 1.47 (5, 9
20 H)3.41(q,/~7.30Hz 3H)7.04(, 1 H)

A6
)\ (i\\sﬂf JBGC
NoH
'H NMR (400 MHz, CHLOROFORM-D) & ppm 1.21 (d, /=6.55 Hz, 6 H) 1.48 (s, 9
25  H)3.47-3.66(m, 1 H) '



10 0.11 mol ), DVAP (104 ng, 0.85 mmol),

N1- ( (et hyl i m no) et hyl ene) - N3, N3- di net hyl pr opane-

1, 3-di am ne hydrochl oride (51 ng, 0.27 mmol) in DW
(1.5 n.) was stirred o/n and purified by prep HPLC to
afford the product as a solgd (19.9 ng, 29 %. 1H NWR
(400 MHz, CHLOROFORMD) S ppm 1.13 -1.63 (m 4 H)1.76
(d,

J=7.34tE, B d6(in, 4H) 2.73-2.90(m 1H) 3. 27- 3. 80
(m8H)34815(s H 4.37 (s,1 H 5.12 (s,1 11) 6.91
(s, 1 H 7.38- 7.45 (m 1 H 7.46 - 7.60 (m 4 H)
7.91 (d, j--8.56 Hz, 1 H 8.11 (s, Ilpb H; LCM
(retention time: 294 Mot 2 548 #H). O ,0 N 148
00O Co O0OOO0O4N WO e UOAP NNA mi xture of

et hanesul f onam de (46 nﬁ\h)vo. 4 [@- 4

rrg, 0.08 nmmol ), DVAP (45 rrg, 0.3

di met hyl propane- 1, 3-di am ne hydroc oride (41 ng, 0.21
mmol) in DVF (1.5 nL) was stirred o/n and purified by
prep HFLC to afford the product as a solid (19.1 rrg,

40% 1I;,|NI\/R(4OOI\/HZ CHLO ROFOR)\ D) S ppm 1. ’51
{:, 4 wa 1l.82 o P (S, 4H) 2 8@? T

151 mmsm@imiom 6 (s (s,

6.90 (s, 1 H 7.32 - 7.63 (m XM 7.78 - 7.94 (m

H 8.16 (s, | 10 I—I)LC-I\/B(reh‘Qntlontine: 3.00; Ms

§62 (MtH). o N? o0 0" ,) Co Co

Tert-butyl pyrrolidin-1-ylsulfonylcarbamate (160 mg, 0.64 mmol) was
dissolved in TFA/DCM (1/1, 1 mL) and stirred for 1 h. removed the solvents in
vacuo and added acid 2 (40 mg, 0.1 mmol), DMAP (104 mg, 0.8 mmol), N1-
((ethylimino)methylenc)-NB,N3-din1ethylpropane~1,3-diamine bydrochloride (102

10 mg, 0.53 mmol), DCM (2 mL). The mixture was stirred o/n and purified by prep
HPLC to afford the product as a redish solid (18.4 mg, 34%). 1H NMR (400 MHz,
CHLOROFORM-D) 8 ppm 1.05 - 2.28 (m, 14 H) 2.83 - 3.05 (m, 1 H) 3.39 - 3.76 (m,
4 H) 4.61 (s, 1 H) 5.50 (d, /=15.61 Hz, 1 H) 7.04 - 7.60 (m, 4 H) 7.86 (dd, J=8.56,
1.26 Hz, 1 H) 7.92 - 8.02 {m, 1 H) 8.63 (s, 1 H) 9.55 (s, 1 H) 1047 (s, 1 H) LC-MS

15 (retention time: 3.08; MS m/z 507 (M-+H).

9 S

kY o0 Xy
v’\ si""z —--—-wsc’wm 3%”

A mixture of cyclopropylsulfonamide (77 mg, 0.64 mumol) added acid 2 (60
20 mg, 0.13 mmol), DMAP (71 mg, 0.58 mmol), N1-((ethylimino)methylene)-N3,N3-
dimethylpropane-1,3-diamine hydrochloride (49 mg, 0.26 mmol) in DMF (2 mL) was
stirred o/n and purified by prep HPLC to afford the product as a solid (14.2 mg, 29



Ogw O~~i NV=CDVAP op 7 r+k H ow 15 A m xture
of propane-2-sul fonamde (52 ng, 0.4 nmmol ), added acid
1 (40 ngy, 0.1 mol), DVAP (52 ng, 0.43 nmol),

N1- ( (et hyli m no) et hyl ene) - N3, N3-

di met hyl propane- 1, 3- di am ng,;hydrochl oride (41 ng, 0.21
mol) in DVF (1.5 nL) was stlrred o/n and purified by
prep HPLC to afford the product as a solid (19 ng, 39

/1 lmbgwmm%ﬁ 8PM 0 88, 10 1y B& -

- 72 OBz, 4G8H) 2.5592.68 G FR738) 19BH221 HPL.AB 4B8iP2 (M52 H) 466 ¢, | H)

| gy 18 5k Gl Bt 97 7 s sk W e 1 10
5 H.07(sSR 1) (rétefifior time:[2.98) ME b 7d (MHH) ; LC- VB

retention tine: 2.98, Msmz 576 (MtH). o 0O "o ys~
~/ / \ 50Co 000O0o011li NVWwW DVAP ~{ N ~7

B-Me/ / \ 5H/ [/ -- DIF A mxtdre of
2- met hyl propane- 2- sul f onam de (58yi¥g+" 0.4 nmol ), added
acid 1 (40 ng, 0.08 mply 4 ng, 0.44 mol),

Ni-((ethylirrino)rrethylep‘éﬂ,gjl )
N3, N3- di net hyl pr opane- 1, 38di
ng, 0.21 mml) in DVF (1.5

drochl ori de (41

Acid 2

A mixture of methanesulfonamide (50 mg, 0.53 mmol), added acid 2 (50 mg,

10 0.11 mmol), DMAP (104 mg, 0.85 mmol), N1-((ethylimino)methylene)-N3,N3-
dimethyipropane-1,3-diamine hydrochloride (51 mg, 0.27 mmol) in DMF (1.5 mL)
was stirred o/n and purified by prep HPLC to afford the product as a solid (19.9 mg,
29 %). 1H NMR (400 MHz, CHLOROFORM-D) & ppm 1.13 - 1.63 (m, 4 H) 1.76 (d,
J=7.30 Hz, 2 H) 1.84 - 2.16 (m, 4 H) 2.73 - 2.90 (m, 1 H) 3.27 - 3.80 (m, 8 H) 3.48

15  (s,3H)4.37(s,1 H)5.12(s, 1 H) 6.91 (5, 1 H) 7.38 - 7.45 (m, 1 H) 7.46 - 7.60 (m, 4
H) 7.91 (d, /=8.56 Hz, 1 H) 8.11 (g, 1 H); LC-MS (retention time: 2.94; MS m/z 548
M+H).




m.) was stirred o/n and purified by prep HPLC to
afford the product as a solid (3.5 ng, 7 %9. 1H NWR
(400 MHz, CHLOROFORMD) S ppm 1.12 - 1.58 (m 4 H)
1.58 (s, 9 H 1.67 - 2.19 (m .ft120.61 Hz, 5 H 2.82
(s, I H 3.05- 3.76 (m 1Q,4H) 4.37 (s, I H 15 5.06
(s, 1H 6.85 (s, | H 7.34 - 7.60 (m 4 H 7.83 -
7.97 (m 1 H 808 (s, 1 H LC M (retention. tine:
3.02; M5 mlz 590 (MtH). ?G\ONJ ecbo. 150 0 J~ NJ Op
.00 wsa oMar s q i b Thxtiur e of benzenesul f onam & N\)
(67 ny, 0.4 mmol ), addeo acid 1 (40 ny, 0. 08 nmol )
DVAP ¢52 g, O. 4k h %’
N - (¢etayl i mi n8) ng :
di met hyl pr opane- | , 3= djant+e hydrocH’f"orlde (41 N
mmol ) in DVF (1. 5 rrL)s stirred o/n and purlfl by
prep HPLC to afford the product as a solid (22 ng,~40
%9. I HNW (500 VHz, CHLOROFORM D) 8 ppm 1.14 - 1.60
(m 4 H 1.75 (d 85 Hz, 2 s,.4 H, 2.
(M, 8. patpt Sttt o o, Gt S it s (8 g
(s, bioeGnRSH NP 45 rg! 047 minkBl), N1 4(iy1 methylene)-N3,N3-
g 6H)75§‘)’76s( £ H) s) «%h&? ylene)

1 dirpethyl pmpanesl,maerane lysfdwch@nﬁ& (4121154)021@11&&!11 D (1.5 mL)

(o ol R&E{\Eﬁﬁé& oth afpuritiel By phdp HBIZC 3 Profd\thEprodfict 52 SbEP(199 me,
40 %). 1H NMR (400 MHz, CHLORQFORM-D) 8 ppm 1.10 - 1.53 {m, 7 H) 1.64 -
1.82 (m, 2 H) 2.02 (s, 4 H) 2.84 (d, J=15.11 Hz, 1 H) 3.14 - 3.82 (m, 10 H) 4.35 (5, 1
H)5.12(s, 1 H)6.90 (5, 1 H)7.32-7.63 (m, 5H) 7.78-7.94 (m, | H) 8.16 (5, 1

10  H)LC-MS (retention time: 3.00; MS m/z 562 (M+H).

IS 7
¥ i N wec, e _ 1 =
e =0

15
A mixture of propane-2-sulfonamide (52 mg, 0.4 mmol), added acid 1 (40
mg, 0.1 mmol), DMAP (52 mg, 0.43 mmol), N1{(ethylimino)methylene)-N3,N3-
dimethylpropane-1,3-diamine hydrochloride (41 mg, 0.21 mmol) in DMF (1.5 mL)
was stirred o/n and purified by prep HPLC to afford the product as a solid (19 mg, 39
20 %). 1H NMR (400 MHz, CHLOROFORM-D) & ppm 1.08 - 1.58 (m, 4 H) 1.48 (d,
J=1.05 Hz, 6 H) 1.69 - 1.82 (m, 2 H) 1.85 - 2.22 (m, 4 H) 2.75 - 2.89 (m, 1 H) 3.30 -



QONH- NWBC, OL1IP OGN nal~- Gqg DUF 15 A

m xture of pyrrolidine-1-sulfonamde (64 ng, 0.4
nmol ), added acid 1 (40 ng, 0.08 mml), DVAP (82 ngy,
0.66 nunol ), NI-((ethylim no)nethylene)-N3, N3-

di met hyl pr opane- 1, 3- di am ng,hydrochl oride (57 ng, 0.30
mol) in DMVF (1.5 nL) 20 was stirred o/n and purified
by prep HPLC to afford the product as a solid (17 ny,

25 e YA B0 M T EPY B, SR 73470

(m th) BHMIQ %d(i’ﬁ,lﬂﬁ)fﬁ P(s,3 BR (0-8438H{redention timk: 2.08;, MB m/z
%%%é%) 6.86 - 6.90 (m I H 7.34 - 7.62 (m
7. 93 (m 1 H 813 (s, 1 H. LCM
(retentlon time: 3.05; Msmz 603 (MtH). J U 5 The
Boc sul fam de conpound (121 ng, 0.51 nmol) was
di ssolved in TFA/DCM (1/1, 1 nl) an@wred for 1.5

It and renmoved the solvents in vacke™Fo the residue
ROP (125 ng, 1.02

was added acid (40 ng, Q:.J,o

mol ), N -

((ethylim no)net hyl ene)ﬁ/NS N3
i ne hydrochloride (57ng, 10 0.3
he m xture was stirred o/n and pied by prep HPLC

o afford the product as a solid (8.3 ng, 17 %. 1H
NVR (400 MHz, CHLO?GZO? S ppm1.23 (t, .Y7.18 Hg ™©
3 H 1.31 - 1.61(m 4 ®M"e77 (d, J806Hz 2 H) %Hs

iyl propane-1, 3-di am
oh), DMF (1.5 nl).

-2.18_(/m 4H) 2.7 , 1H) 3. 06(33

(m 4. 36( s HolH; (s,

7.38F 7.43 (m 1 ¥ 54; § " 3¢
(m 1 15 H 7.90 (d, 8.31 Hz, 1 811(d

Hz, 1 H LC M5 (reteltron tine: 309 M5 nmlz 59

(MtH), ro
| A mixture of 2-methylpropane-2-sulfonamide (58 mg, 0.4 mmol), added acid
_ 1 (40 mg, 0.08 mmol), DMAP (54 mg, 0.44 mmol), N1-{(ethylimino)methylene)-

10 N3,N3-dimethylpropane-1,3-diamine hydrochloride {41 mg, 0.21 mmol) in DMF (1.5
ml) was stirred o/n and puriﬁéd by prep HPLC to afford the product as a solid (3.5
mg, 7 %).

TH NMR (400 MHz, CHLOROFORM-D) 6 ppm 1.12 - 1.58 (m, 4 H) 1.58 (5, 9 H)
1.67 - 2.19 (m, /~120.61 Hz, 5 H) 2.82 (s, 1 H) 3.05 - 3.76 (m, 10 H) 4.37 (s, ] H)

15 5.06(, 1H)6.85(, 1 H)7.34-7.60 (m, 4 H) 7.83 - 7.97 (m, 1 H) 8.08 (5, 1 H) LC-
MS (retention time: 3.02; MS m/z 590 (M-+H).




NJ o, yo O j 20 The Boc sul fam de conpound (128 ng,
0.51 mmol) was dissolved in TFA/DCM (1/1, 1 nL) and
stirred for 1.5 h. and renoved the solvents in vacuo.
To 152 the residue was added acid (40 ng, 0.1 mmol),
DVAP (125 ng, 1.02 mmol), -
((ethylim no)nmet hyl ene) - N3, N3- di net hyl propane- 1, 3-di am
i ne hydrochloride (57mg, 0.53 nmol), DMF (1.5 ni).
the mxture was stirreg~g/n and purified by prep HPLC

to afford the product a solid. (11 ng, 21 9% . 1H N~
(400 Mz, 5 CHLOROFOHMID) S ppm 1.17 -1.27 (1 o6 H
1.32. %62 (mJ4 )1 Y6 (d, IesBae

e, A1 87- 2. T3(kghrd Ys- 2’ satgptry 3. 04(@28

)3.34- 3.69 (m 8 4.36 (s, | H 5.16 (s,1 H 6.
(s, I H 7.37 - 7.42fm | H 7.43 - 7.53 (m 3 H)
7.55 - 7.62 (m1H 7.90 (d, J8.56 Hz, 1 H 8.11 (s,1
H LCM (retention time: 3.17; MS mz 605 (MtH). 10
Co gb ~AA hixhBEof Belikdiiesul fonamidblée QhE, 0l4h mnisd); added heidildet0 mg,

‘ 12&%@3&4?%% A 59' i KcyianmefieNao-
\zac ld@n g :aaiaduﬁe Albride (41 l)mmWﬁPDMF (1.5mL)
1 O hﬁ“ Eﬁ gﬁp él enf)sﬁﬁofug&-,mg,m

mml% 1@&@4&%5@1&&& Cﬁﬂé dmmrmmﬁuied(ﬁwmmds «,

purlfled rep HPLC'to afford t roduct as a solid

(14778 5 HA 108 01 (4R, :mr,l RGSRMH HA pp(, | H)

T g e T

10 H)7.85(d,/~8.55Hz, 1 H) 8.11 (s, 1 H) 8.18 (d, /=7.32 Hz, 2 H); LC-MS (retention
time: 3.06; MS m/z 610 (M-+H).

15

A mixture of pymrolidine-1-sulfonamide (64 mg, 0.4 mmol), added acid 1 (40
mg, 0.08 mmol), DMAP (82 mg, 0.66 mmol), N1-((ethylimino)methylene)-N3,N3-
dimethylpropane-1,3-diamine hydrochloride (57 mg, 0.30 mmol) in DMF (1.5 mL)

20  was stirred o/n and purified by prep HPLC to afford the product as a solid (17 mg, 33
%). lH NMR (400 MHz, CHLOROFORM-D) & ppm 1.14 - 1.56 (m, 4 H) 1.77 (d,
J=6.80 Hz, 2 H) 1.85 - 2.20 (m, 8 H) 2.71 - 2.93 (m, 1 H) 3.26 - 3.83 (m, 12 H) 4.37



2.87 (m 1 H 3.38- 4.04 (m 9 H 4.28 (s, | H 5.17
3

4.
(s,1 H 6.84 (s, | H 7.37 - 7.43 (m 1
H)7.44-7.52(m 2H) 7. 52-7.62(m 2H) 7. 88(d,J J=8.56 Hl H)
8.18 (s, 1 H). LCMs (retention time: 3.07; Ms mz

591 (M¥H). 153 N.) N O O j,N\ ().0 O PdKNz N A

suspensi on of conpound 13 ?10.5 nmg, 0.02) in mninmm

anmount of TFA- McOH and snall amount of Pd/C (10% was

adde@ 1@515{9“1%)%8@%%@{ fiq{b’fﬂf ‘ﬂéi‘(na%ﬂﬁ‘ﬂ% ’rlas(m,m)

bal | g$ pressure, filtered off the soll renoved

the S5t FehfDlf-MS Grtentionding: a&écMSagme% MdH)-ess

glass. (6.7 ng, 64% LC-MS (retention tinme: 3.09; M5

mz 564 (MtH). Coro ONI NJ QO00 0,x+0 0 M, PNC

N, H' N 10 A suspension of conpgound 13 (11 ng,

0.02mmol ) in mni num amount of o KEA- MeOH and smal |« O

anmount of Pd/C (10%9 was agded Je mxture So B

for 4 2 _Dbal I3gon pry [ g fittored ot

sol Kg\la d rermved tJﬁe Sol veoaffof’ﬁ t he

as a colorless glass (7.4 ng, 68%9. 111 NMWR (500

15 CHLOROFORMD) S ppm 1.18 -1. 31(m 6 H 1.32 - 1.81

Gm 6 H 1.83 - 2zo(m

4H) 2. 69-

25( 211:%%%64 e &.%pohﬁégizl'ﬂéo%i &n@@%&%ﬂ%&z}%
TFA@@M 61, 1ygLlmdstined far 1.5h. laydre‘mos@d the Folganty in vaguo. To

:1') ] 7t151§ %sld?%w%fgc{d@g %m&')mb figB1 Wil BB (125, o2 dimolyBNi-
((ethylimino)methylene)-N3,N3-dimethylpropane- 1,3~diamine hydrochloride (57mg,

10 0.3 mmol), DMF (1.5 mL). the mixture was stirred o/n and purified by prep HPLC to
afford the product as a solid (8.3 mg, 17 %).1H NMR (400 MHz, CHLOROFORM-
D) éppm 1.23 (t, /~7.18 Hz, 3 H) 1.31 - 1.61 (m, 4 H) 1.77 (d, /=8.06 Hz, 2 H) 1.85
-2.18 (m, 4 H) 2.77 - 2.88 (m, 1 H) 3.06 (5, 3 H) 3.29-3.72 (m, 10 H) 4.36 (s, 1 H)
5.15(s, 1 H)6.87 (s, 1 H) 7.38 - 7.43 (m, 1 H) 7.45 - 7.54 (m, 3 H) 7.52 - 7.64 (m, 1

15 H)7.90(d, /~8.31 Hz, 1 H) 8.11 (d, /=1.01 Hz, 1 H) LC-MS (retention time: 3.09;
MS nv/z 591 (M+H). |

e, o
I e *agb Tfﬁfv‘ugb

The Boc sulfamide compound (128 mg, 0.51 mmol) was dissolved in
TFA/DCM (1/1, 1 mL) and stirred for 1.5 h. and removed the solvents in vacuo. To

20



Or:Do N gby0 OPd/C. H NN rr~y / " [/ | | r ~SANO
I \' N 154 The product (10.8 ng, 779% was obt ai ned
fromthe sane unsaturated conpound (13.3ng), 0.02
nmol ) method as in Exanple 37 conpound 39 was used.

10. LC-Ms (retention tinme; . 3.17; M nmz 612 (MtH). O4
y0O 5 "~ N o GWro Amxtbr’?e of

pyrrolidi ne-1-sul fonam de (63 ng, 0.4 mmol), added

Wz\ére(;faﬁ? zv;p?icﬁ?d ?n&% 3)5 mﬂ{%b m&%@%@%li@m&q Sfmmol), N1-

lm@m&ybps)-ﬁs ,Nﬁrdlmeﬂnylﬂ’r@ahtt-@mdimms Rydrgchl@rids (57mg,

prep MD%@ S(r]{k%‘%e progm%:{‘maé1 g"}aﬁﬂgpﬁ){l@%ﬁed b

27 o afford thivfrofukd s dddlid. (HNGROEGRNEDNMR (00 MHZ,9 -

Ly CEEOROBERM B 858 17 519 (me ) b 2163 (3, 4} 57
4320&, Qiﬂ)ilgsvgn 131(&1, YR 22- 4. slsi(m,rllﬁ) §@4 (dl}:ﬁﬁsﬁz, 4
Lc-7 %Qpéqq,ﬁ H)41I %(3,71 ﬁ'ﬁs 1@(@3(;9@372(% HR7.3%- géz (zy, H{) 793-7.53
LC &, l}ggefrst 70652(1:.1%5 @7 b H0=sMs 112,32 19001 { MHip LENS
(retention tlme 3.17; MS m/z 605 (M+H).

10
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The Boc sulfamide (126 mg, 0.63 mmol) was dissolved in TFA/DCM (1/1, 1

15  ml)and stirred for 2 h. removed the solvents in vacuo and added acid 2 (50 mg, 0.1
mmol), DMAP (129mg, 1.06 mmot), N1-((ethylimino)methylene)-N3,N3-
dimethylpropane-1,3-diamine hydrochloride (71 mg, 0.37 mmol), DMF (1.5 ml.). the
mixture was stirred o/n and purified by prep HPLC to afford the product as a solid
(14.7 mg, 31 %). 1H NMR (400 MHz, CHLOROFORM-D) § ppm 1.10 - 1.56 (m, 4

20 H)1.21(d,/=6.30 Hz, 6 H) 1.74 (s, 2 H) 1.88 - 2.13 (m, /=18.63 Hz, 4 H) 2.76 -
2.87 (m, 1 H) 3.38-4.04 (m, 9 H) 4.28 (5, 1 H) 5.17 (5, 1 H) 6.84 (5, 1 H) 7.37 - 7.43
(m, 1 H)7.44 - 7.52 (m, 2 H) 7.52 - 7.62 (m, 2 H) 7.88 (d, J=8.56 Hz, 1 H)818¢(, 1
H). LC-MS (retention time: 3.07; MS m/z 591 (M+H).




WSC p'Sp p DMVAP "10 NN N3: Moh / / / \ orr , \ A

m xture of cycl opropysul fonam de (64 ng, 0.53 mol),
acid (25 ng, 0.05nmmol), DVAP (100 ng, 0.82 mol),

Nl - ((ethylimno)nmethylene)-N3,N3 5

di net hyl propane- 1, 3- di ami ngeiydrochl oride (80 ng, 0.42
mol) in DVF (1.5 nL) was stirred o/n and purified by
prep HPLC to afford racenate product as a glass (3.7
mg, 13 % . 1H NMR,(400 MHz, CHLOROFORMD) 8 ppm
1.57 (m 6 H 6-2.14(m 411)2.65 (d, J=13. 66

H) 2. 59. 3, AH)3.33-3.46(m 1 H 3.51, 3.871(m 7
H)f}si 4 1 H 598 - 442 (ARG
(none, 67 (d, —F—14—86—+z, 1 H) 132 V. 47
(m 3 H 7 5) AR e NP S H 7.8 98
(m 2 H 8 180s,1 H) 8.69 (s, 1 H) 9.34 (s, UM

LC-MS (retention tinme: 3.34 M5 nmz 576 (M+H). dd 15
Resol uted the racemate (97 ng) on Chiral pak AD
col urm(CLi\ eBﬁKnG&o 3 (19 PR mBRum amount of TFA-

Sol vent s: % CO2 40% Met hano 350 Pressure:
150%«@%@%&%@@%}9%}% y%mwwwf‘h
?zggnhﬁglz 6 balloo a‘i%@:sgﬁfeoﬂﬁrre@%% Pnﬁ%@ﬁd dndréhoPed THe solveit tfMford the
1. O@rougtys mcelqylsssmss, fifhmg, $4%) stmtmum timesH09; MS m/z
30%‘%@{% 3.06 - 3.27 (m 1 H 3.49 - 3.88 (m 8
4. 43 (m 1H)4 70(d, J=14.60 Hz, 1H)
730747(m3H)7 51-7.62(m I H) 7. 84798(m2H)8 16(d, J=
1.01Hz,1 H), ChH'/K| HPLC: retention: 626(Ch|ralpa
AD colum, 4.6 \;§Om’n 5pm  Sol vents: 60% C2 - 4 ‘5{;
I\/let hanal ). 1561 Enantiomer two (peak two, 24 o1m‘:;)
0 CHLOROFORM D) 8

ppnr09 1143 pr4r)1. 82—2%m519|-|)—2-523\60

10
A suspension of compound 13 (11 mg, 0.02mmol) in minimum amount of

TFA-MeOH and small amount of Pd/C (10%) was added. The mixture was stirred
for 4 h under H, balloon pressure, filtered off the solid and removed the solvent to
afford the product as a colorless glass (7.4 mg, 68%). 1H NMR (500 MHz,

15 CHLOROFORM-D) d ppm 1.18 - 1.31 (m, 6.H) 1.32-1.81 (m, 6 H) 1.83 -2.20 (m,
4H)2.69-2.98 (m,3H)3.06-3.18 (m, 1 H)3.37-3.94 (m, 9 H) 4.04 - 4.25 (m, 1
H) 4.64 (d, /~14.65 Hz, 1 H) 7.30 - 7.47 (m, 4 H) 7.62 (dd, /=8.55, 1.22 Hz, 1 H)
7.86 - 791 (m, 1 H) 7.95 - 8.04 (m, 1 H) LC-MS (retention time: 3.11; MS m/z 578
(M+H).

20
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H 3.30 - 3.48 (m 1 H 3.49 - 3.90 (m 7 H 4.11 -
4.43 (m 1H 4.72 (d, J14.60 Hz, 1 H) 7.26 - 7.59
(m 5H 7.79 - 7.99 (m 1 H 8.17 (d,.F=1Al Hz, 1 H);
HPLC. 5 retention: 11.84 (Chiral pak AD colum, 4.6 x
250mm 5pm Sol vents: 60% - 40% Met hanol). O 0110
10 A m xture of nethanesul fonam de (45 ng, 0.53 mmol),
acid (25 ng, 0.05mmmol), DVAP (100 ng, 0.82 mmol),

0 rep ol 0 A Fradidfm fhe some naptygated compopyd

ropane- Iam ne

mml ()13 ﬂmgbmﬂz(mmgl) mefhod\ge in E,xarrml@w emposnd3Hwes we@»dOby

DL DECS kRl B¢, 1 0 NS B @ 9,250 (51,0
1.50 (m 411)1.58 15 1.83
(m 2H) 1. 86- 2. 17(m 4H) 2. 57- 3. 00( m 3H)

H 7.32-7.58 (m 4H) 7.78 5 ¢. 2 H 8.12 (s, 1
H. LC-MS (retention timpsySehgs

Resol uted the racemate ( ng) et

ol um(Chiral pak AD colum, 4.6 X
ol vents: 60% CO02 - 40% Met hanol , Tenp: 35C, Pressure:
150 bar, 20 Flowrate: 2 nUrri n) to supply optcal pure
two enantiorners. 157 CM % kM~ C111+ OpBdiji’ a%

0..= Resoluted the & @mﬁte compound 34 (92 ny) %9
Chiral pak AD co Chi ral pak AD colum%o.6 .

ZSOna}g‘Sm Sohe -m % = Met [ TED

35C,<J5"Pr essur ™ ~par, Flowrate: 2 rrL/m f

supply two optcal gupe enantioners. Enanti oner Qpe:
Peak 1 (26.1 mg); 1H NVR (400 MHz, CHLOROFORM:D) S
ppnl. 12- 1. 54(m 4H) 1. 55-1. 81(m 2H) 1. 87-2. 16(m 4H) 2. 55- 3

10% m437 ﬁal-%lggtﬁ;é ??Pﬁ%m&bi)-am%amﬁld@ U 0E 0 4 mbbiy} addb Bkid 1 (40
mg, 0.08 mmol), DMAP (103 mg, 0.84 mmol), N1-((ethylimino)methylene)-N3,N3-
dimethylpropane-1,3~diamine hydrochloride (57 mg, 0.3 mmol) in DMF (1.5 mL)
was stirred o/n and purified by prep HPLC to afford the product as a solid (13.9 mg,
27 %). "H NMR (400 MHz, CHLOROFORM-D) § ppm 1.19 - 1.50 (m, 4 H) 1.62 (s,
1H)1.76 (s,2 H) 1.84 - 2.13 (m, 5 H) 2.49 (s, 2 H) 2.69 - 2.96 (m, 3 H) 3.35-3.92

15 (m, 12 H) 4.22 (dd, /=14.60, 11.83 Hz, 1 H) 4.30 - 4.43 (m, 1 H) 4.69 (d, /~14.60
Hz, 1 H) 7.32 - 7.54 (m, 4 H) 7.81 - 7.95 (m, 2 H) 8.14 (5, 1 H), LC-MS (retention
time: 3.10; MS m/z 605 (M+H).

20



10 Hz, 1 H) 7.30 - 7.64 (m 4 H 7.84 - 8.01 (m 2 H
8.18 (s, 1 H); LC-M (retention tine: 3.30; Ms mz
550 (M+tH). Chiral HPLC. retention: 5.47 ( (Chiral pak
AD columm, 4.6 x 250mm 5m Solvents: 60% CO2 - 40%
Met hanol ). Enantionmer two:  feak 2 (25.0 ng); | H NMR
(400 MHz, CHLOROFORM D) S 15
ppnil. 03-1.57(m 611) 1. 86- 2. 14(m 411) 2. 65(d, . i 13. 60Hz, 1
H)2.59-3.27 (m 6H)3.33-3,46(m 1H) 3. 51- 3. 87 (to, 7ID(\0
4.15-4.26(m 1H) 4. 29-dA&_{m | H) 4.67 (d,.)--14. 8g.8%_J
Hz, 1H 7.32 - 7.47 [m 3 H 7.52 (dd, .)-:'
9 lalzo 1 H) 7.81 (- F.98 (mwsGoMhp 3. 1§-s{’ 1
: Chi r a—HpPre—™ rqp’erﬂl d
A L6 X ZgﬁFrrm 5pm , Sol ve
- 20 40% Met hangt™,. 25 158 Q
13 Cycl ohexyl - N- [ ( dvaxet hyl am no) car bonyl )] - 6- (4- rawpho
l'i nyl carbonyl)-7H i ndol of 2,
1-a] [ 2] benzazepi ne- 10-carboxamide O Co O N} O O NxH
5 TO a shimixagle 60dydlopropPsullongnide (64ahg,@ 53 mmol), acid (25 mg,

ror BRI DHAR KO ye A e (eby imimlpewiem Ao
5C aahﬂemﬁﬁade%-aﬁm& Hydrd¥RRtille (80 1dg) 0.42MmbS id'D ys mL)

Nal | was _added under nitrogen.

m xt“@? &t ramm@aiefl @y REPHELE & affosdpeempainpdud pys E’&FF (3.7
of W%@@ﬁ} 400(1@?? ¢ip oReFoRAAL 83pm 265 C1 57 m, 6H)
Xxture S a

ReactT on owed to warm and kep
f or 186k ZalHdﬂL HED 2i5e(dclria.6Ritizh 1 TR 29 - 3&9&(;11,6&9@ 33 36 (m, 1

o e TR THR% Y e G T 4 9100 8 HEA aPRBLMle 1 1)

10he 4. ﬁae{d,umaﬂé dzcbHp ﬁﬂﬂd 743 GmpHy H)emz)(dd,ues V&: 1.38 ¥z,941) 7.81 -
(M2)og b WYR 16199 A 60 s, 1 1) 934 (s, 1 H); LC-MS (retention time: 3.34
MS m/z 576 (M+H).

{'\
vy X o %ﬁ

Gprticel pure 1

optioal pere 2

15
Resoluted the racemate (97 mg) on Chiralpak AD columm(Chiralpak AD

column, 4.6 x 50mm, Sum, Solvents: 60% CO2 - 40% Methanol, Temp: 35C,
Pressure: 150 bar, Flow rate: 2 mI/min) to supply optcal pure two enantiomers.
Enantiomer one peak 1 (23.0 mg); 1H NMR (400 MHz, CHLOROFORM-D) & ppm.

20 106 - 1.51 (m, 6 H) 1.73 (5,4 H) 1.81 - 2.19 (m, 4 H)} 2.55 - 3.00 (m, 4 H) 3.06 -
3.27 (m, 1 H) 3.49 - 3.88 (m, 8 H) 4.08 - 4.43 (m, 1 H) 4.70 (d, /~14.60 Hz, 1 H)
7.30-7.47 (m, 3 H) 7.51 - 7.62 (m, 1 H) 7.84 - 7.98 {m, 2 H} 8.16 (d, J~1.01 Hz, 1
H), Chiral HPLC: retention: 6.26 (Chiralpak AD colummn, 4.6 x 250mm, 5um,
Solvents: 60% CO2 - 40% Methanol).



CHLOROFORMD) O ppm1.12 - 1.50 (m 3 H 1.64 - 2.16

(m 7 H 2.78 - 2.89 (m

I H)3.02-3.17(m 6H) 3. 30- 3. 68(m 8H) 4. 38(s, | H 5. 13(s, 1H) 6
.87(d, 15 .Y2.52Hz,IH)7.36-7.43 (m | H 7.44 - 7.55

(m 3 H 7.56 - 7.62 (m | 7.91 (dd,.tz8.56, 3.53
Hz, 1 H 808 (s, | H. L data Stop tinme: G adient

time + 1 mnute; Starting conc: 0'/ B unless

L SEMIRA o RRUE HEr

H2O ppth 9.93 - 1%ITRA4(H)ArS&-2. 261w, 1B Hyr2cs2G)3.00Hmy @i ) 205 9526 (m, 1

o0 D ReBee/ e, BT b T DA e T e o0

an:JI By, IBHpgﬁﬁn‘?AQ (mPh?;?gWang?%ﬁng%&W (B,Qfdml 1@1:8%1{); HPLC:
um B enomenex .0 X nm um C
PenBHEs 1 (hsabsih B paltmy oAU SR REHERERY CO2 -
Li nag§sh fet@mohP3. 0X50mMm 159 O N 0-" 0 "pHH NN O A
slurry of nethyl

2- br ono- 3- cycl ohexyl -1 Hi ndol e- 6- carboxyl ate (1.75 g,

5.22 mol ), LiC1(880 ng, 21.0 nmol), LM aqueous Na2CO3

(13 m., 13.0 nmmol ), 5 Pd(PPh3)4 4690 , 0.52 mol)
and tert-butyl 2-(4,4,5 5-tetramethyl™™1, 3,2
di oxabor ol an- 2-yl' ) phenyd garf e 8.59, 7.8 mol) in

toluene (19 nlL) and Et Ofw{ 398 )swheat ed at rel fux
for 2h. The reaction m xture

treated with H20 (120 nL) and @
X 200 nmL). The conbi ned organi cs were washed with 10
brine (2 x 20 n.), dried (MgSM), filtered,

27520 A AR ROl B DSBS S me

L ey, ottty i

! eSSy tydroctibeide ¢ e ol fa B (s o)
was stitred o/n and purified by prep HPLC to afford the product as a glass (6.7 mg,
23 %). 1H NMR (400 MHz, CHLOROFORM-D) & ppm 1.12 - 1.50 (m, 4 H) 1.58 -

15 1.83(m,2H)1.86-2.17(m, 4 H)2.57-3.00 (m, 3 H) 3.31 -3.52 (n, 4 H) 3.52 -
3.96 (m, 8 H) 4.10 - 4.46 (m, 1 H) 4.66 (d, /=14.60 Hz, 1 H) 7.32 - 7.58 (m, 4 H)
7.78-7.96 (m, 2 H) 8.12 (s, 1 H). LC-MS {(retention time: 3.44 ; MS m/z 550 (M+H).
Resoluted the racemate (97 mg) on Chiralpak AD column(Chiralpak AD column, 4.6
X 50mm, Spm, Solvents: 60% CO2 - 40% Methanol, Temp: 35C, Pressure: 150 bar,

20  Flow rate: 2 mL/mln) to supply optcal pure two enantiomers.




8.14 (s, 1H), 8.11 (s, IH), 7.86 (d, J= 8.2 Hz, I H),
7.82 (dd, J=8.2, 1.5 Hz, I|H), 15 7.43 (ddd, J= 8.5,
7.3, 1.5 Hz, 1H), 7.28 (d, J=7.6, 1.5 Hz, 1H), 7.11
(ddd, J= 7.6, 7.3,1.2 Hz, 1H), 6.67 (br s, 1H), 3.94
(s, 3H), 2.56 (tt, J=12.1, 3.5 Hz, 1H), 1.97 - 1.22
(m IOH), 1.45 (s, 9H). L c me 449 (MHH) +, ret tine
2.39 min, colum C, 2 mnute gradient, start at 0% B.
0 0 \ pNHHNN.O 20 160 A slurry of nethyl

2- (2- (tert™w oxycar bonyl ) phenyl ) - 3- hexyl-IH [y
i ndgkex 6 qanboxyl ate (1.0 g, 242 powder ed )
(460 tol (s mo Bu ng, Q% (™

in 1, 2-di oroetha‘n@m(lo nm.) was in a ;
tube with Ticrowave irradiation at 1Q% C for 45 mr{ )

The reaction mxture 5 was cool edoterst | di | ut egu it h
CH2Cl 2 (20 nL) and the solids were renoved. The
organi cs were washed with brine (20 nL) and the solids

wer eRékohuted thefhctmidt capotnd 52 (02 M) @OCKraljat @D EalmiAdhiralpak
and extracted with EtQAc (2 x 30 nlL). The conbi ned
or gahPEelug, 863359y, W?1?8W1|®% Q2 - 4&nddsthangl, dgmp: 35C,

i‘EB Syl 26 G, Fbare S BIRL I DY o Bpiept e enautioners.
| il R DRV B A AT R (XA e oRofiNNS) o

(440010 934 fapd ) 4235080 b2 3571 216D YENASS - 3.06 (, 3

st ar | e | t ol .1.d.

L Rl SRS T 3. A, VL% ey 0 (e
10, JH6AD 150 57.84 (o P84 1811 (o, 2 8,18 (S VIDILCMB (reteation

i e 07 M oty 3ol VD Chirel TP egontiont 5407 § (Ghiralpal AD

L oSO L hs0ny g SoRnt Bopd (0 s abveledinell). ¢ -
m nute gradient, start at 0% B. o O HOrQ

Enantiomer two: peak 2 (25.0 mg); 1H NMR (400 MHz, CHLOROFORM.-D) §

15 ppm1.03 - 1.57 (m, 6 H) 1.86 - 2.14 (m, 4 H) 2.65 (d, /~13.60 Hz, 1 H) 2.59 - 3.27
(m, 6 H) 3.33 - 3.46 (m, 1 H) 3.51 - 3.87 (m, 7 H) 4.15 - 4.26 (m, 1 H) 4.29 - 4.42
(m, 1 H) 4.67 (d, /=14.86 Hz, 1 H) 7.32 - 7.47 (m, 3 H) 7.52 (dd, /=8.18, 1.39 Hz, 1
H)7.81-7.98 (m, 2 H) 8.13 (s, 1 H) 8.69 (s, 1 H) 9.34 (s, { H) Chiral HPLC:
retention: 11.13 ( (Chiralpak AD columm, 4.6 x 250mm, Sum, Solvents: 60% CO?2 -

20  40% Methanol).
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HH OOA solution of methyl 5-[(I,

| - di met hyl et hoxy) car bonyl ] - 13- cycl ohexyl -6, 7- 20

di hydro-5Hi ndol o[ 1, 2-d] [ 1, 4] benzodi azepi n- 10- car boxy!
ate (1.08 g, 2.28 mol) in MOH (40 nL), THE (30 nli)
and 5N aqueous NaOH (2nL) s heated at 50 C
overnight. Additional | ON agueous NaOH (6 nL) was
added and the reacti on m xture was agai n heated at 50

Cf Chi

and S e R ARy RS SR R e SRR BB -t
1 swdalofR, bd]{albamu%lmmﬁﬁﬁm) The organic | ayer
was washed with brine (10 nL) and the onbi ned
aqueous | ayers were extracted with Etdc Q040 m). The
conbi ned organic |layers were dri & N@de filtered,
concentrated to yield 5-[(1,1 161
di met hyl et hoxy) car bonyl{ -cycl olfexy\ - 6, 7-di hydr o- SH
i ndol o[ 1,2- d][1,4]hgw? azCRi-AMN| 0- boxylic acid
(1.01 g, 2.20 nmol , 9% Has @& yé d. 'HNWR
(500 MHz, Acetone-d6) 8 8.23 7.93 (d, J= 8.4
Hz, 1H), 7.75 (d, J 8.4 Hz, 1H), 7.51 (m 3H),
7.48 - 7.41 (m 1H), 4.81 (hr s, , 4.66 (br a, 5
1H), 3.86 (hr s, 1H), 3.59 (br s, 1H), 3.12 - 2.97 (m
1H), 2.15 - 167(m 6H), 1.52 - 1.20 (m 411) 118

£s, 9H) . drgoﬁ : gg Mikbida of 18Lc foﬂsarf/o

cqunnC m nut e gradi ent, star Oo ffJJ
\ amomhmﬂmw)mmmm -s]{&}bpgzaaﬁpmvet%wbomnde (47 mg, 0.1

| n d c a ?%ﬁ@ﬁ %?“g wlbﬁ %@lﬂy %i%%%g%%ddé dmtrogen

I\Ia(I-‘ht( ﬁﬁmlrg wad albowadidb waan tb 0 ?(Baﬁﬂ%biﬁ@&eluﬁdﬁoﬁigc:z}m@@éhn DMF
ceal et e fepRetR T RO bt it T Alardi oty agd vt
10n nfor Tiheand dsaiquentched with fater, acidified with 0.5N HCI, extracted with
EtOAc. The crude isolated product (69 mg) was purified by prep. HPLC to afford the
designated compound (36 mg; 67%): LC/MS: m/e 541 (MH"); 1H NMR (400 MHz,
CHLOROFORM-D) O ppm 1.12 - 1.50 (m, 3 H) 1.64 - 2.16 (m, 7 H) 2.78 - 2.89 (m,
1 H) 3.02 - 3.17 (m, 6 H) 3.30 - 3.68 (m, 8 H) 4.38 (s, 1 H)5.13 (5, 1 H) 6.87 (d,
15 J=2.52Hz, 1 H)7.36-7.43 (m, 1 H) 7.44 - 7.55 (m, 3 H) 7.56 - 7.62 (m, 1 H) 7.91
(dd, J=8.56, 3.53 Hz, 1 H} 8.08 (5, 1 H).

LCMS data: Stop time: Gradient time + 1 minute; Starting conc: 0% B unless
otherwise noted. Eluent A: 5% CH3ICN / 95% H20 with 10 mM NH40Ac (for
20  columns A and D); 10 % MeOH / 90 % H20 with 0.1% TFA (for columns B and C)
Eluent B: 95% CH3CN / 5% H20 with 10 mM NH40Ac (for columns A and D) 90
% MeOH / 10 % H20 with 0.1% TFA (for columns B and C). Column A:
Phenomenex 100 4.6 x 50 mm C18; Column B: Phenomenex C18 10p 3.0 x 50 mm;
Column C: Phenomenex 4.6 x 50 mm C18 100; Column D: Phenomenex Lina C18
25  5u3.0x 50 mm.



was cooled to rt, diluted with saturated aqueous
NHACL1(20 nlL) and extracted with 15 CH2CI2 (2 x 10 nlL).
The organics were dried (MgSO4), filtered,
concentrated and the crude residue was di ssolved into
CH2C12 (0.5 n), treated wdh TFA (0.5 nL) and

stirred 10 mn. The reaction solution was concentrated
to dryness portioned between saturated aqueous NH4C
(3 nm) and EtOAc (3 nlL). The organic lgayer was
concentrated and purified by Si O2-~chrfgmat ography
(5-25% Etc/ hexﬁnes | oaded 20 us?ng : C
yi el d nethy ,»/, Bhexyl - 6, 7- di hydr o grol of 1,
d] [ 1, 4T Benzdgi gzefi n- 10- carboxylate (2 ~0f
nmol , 29% over t
(500 MHz, MeQD) X6 (s, IH), 7.97 (d, S. :
1H, 7.77 (dd, J>8&/6,1.5 Hz, 1H), 7.64 55 (m
3H), 7.51 - 7.48 (m 1H), 4.45 (br a, 2H);73.96 (s,
3H), 3.92 - 3.88 (m 2H), 3.03 (tt, J=12.2, 3.3 Hz,
1H, 2.21 - 2.10 25 (m 2H), 1.98 - 1.80 (m 511),
1.54 - 1.36 (m 2H). LCMS: me 375 (MtH)+, ret tine

2.02 m na shﬁfyiéﬁinéﬂnyla-ﬂibiﬂ%ﬁ:y%ﬁdiymmm&l@-@caﬂbxg%@ 75 g,
A sol ution of net

162
é;?g w@%@b@?ﬂ e}gh%i’ ams?lL il Mpaugpus N2 COs (Pé mL, 13.0 mmof),
9] [ Padirbg)y n&’%_lgaﬁhﬂl&%&ﬂf@ﬁ)bﬁb@h% 45%>. s%umetkg 118,2-

mml) in THF/ N aqueous

nL) diexsbaralga-dey )ﬁbelaf@aéamve @. SI& 7:frrampl) irtolusne €9 mL)(and EtOH
sol yig 1911 h&%ﬁ%@f&ﬁ:’z‘?&‘iﬁ Ghé ancgl k@% {vhsec&!e%ﬁhcs

neutrallz W th 0.04
p re pancanﬁrwi toRirmegsvndey vawm wauwasf @qa}edtvaﬂyli{& 120 mL)

c y cl o(}] extmICte g ‘thg ‘ﬂ‘“‘&ﬁz x %?—9 ér OT%‘T an?mcﬁd [oigail]‘cg en %eovg?sg g%wnh
1 a:q nbrige (2&!_: Zibmm,udue«wvfglswasﬁltengi, ggwe:gmemm puﬂﬁéi@ $w&m
It id. ! , ,
" ofiroiBlogthony (3636 B0k AbRne} FrpbiaadinA2-GJtes )
1E|) bufbx grbony)@2nyB-cFtiphexyl-bB-inddde-G-cdfboxytate {118 }, 4.0 mérol,
r 2H), 3.92 - 3,8 . 3.03 (tt, J=12.4, 3.
Lo, TV & vellorpiak sl ‘MR gt Mila 0 6,56 g 3 i 180,
1. 54.14 (3,186, £ M (s217)), 7.66\E: 78RS BL M), 7.82 (dd, /=8.2, 1.5 Hz, 1H),
15 743 (ddd, J=8.5,7.3, 1.5 Hz, 1H), 7.28 (d, J="7.6, 1.5 Hz, 1H), 7.11 (ddd, J="7.6,
7.3, 1.2 Hz, 1H), 6.67 (br s, 1H), 3.94 (s, 3H), 2.56 (tt, J=12.1, 3.5 Hz, 1H), 1.97 -
1.22 (m, 10H), 1.45 (s, 9H). LCMS: m/e 449 (M+H)", ret time 2.39 min, column C,
2 minute gradient, start at 0% B.

0

o o
O NH HN’(O

~

20



(MtH) +, ret tine 1.88 mn, colum C, 2 mnute
gradient, start at 0% B. General procedure for
preparation of acyl sul fonam des and acyl sul fam des: To
a 15 solution of

5-[(1, 1-di net hyl et hoxy) car Q@pyl ]-13-cycl ohexyl -6, 7-di h
ydro-SH indol o[ 1, 2-d] [ 1, 4] benzodi azepi n-1 0-car boxylic
acid (1 eqU|v ) RSOZCI (5 equiv.) and DVAP (5

iq l('l ISV dl) rr%? yI am n 1 2 g%/ l(!%@%u@ﬂ?ﬁag?on })Bhegrl)-ii-ca(clohexyl-lH-
hy dindoleGacairlsbaxylate (é qlg, 2.2) mmdh) cpoveiact INaOIE (160 mg & 1 -Rarmol) and

o B0y tysdmedl o Pondh LG the P Y bt

W t kealel Auteutittemjcrovldva irrdilidibh 201 (0 “90of 4Dm. ThelwFackion mixture

%‘ [t 455 ORI 18 En giuted ek FEaCl G- e FRjide Brememaypgh e

ganics were washed with brine (20 mL) and the solids were dissolved into saturated

S?h%q‘”&?}%%ﬂ' Lty el %?ﬁ%gﬁe@bégmxﬁﬁﬁ%' it

(s 1C§%ﬂe@md % )591 96 (dIl J= 8.5 @ﬁhﬁ&ibﬂ@i()%%
(d, clyamatograpby £130% t%_dhe}myf(lﬁfdogﬂylg Cﬁz@é}m yield '1ne%hy1 5-

16 m Eqwmedxylé&a%@ea&nﬂ]} @-cyc‘fuhé%yllw-dﬁ{d:blsﬂ-md8lo?ﬁzi br

95
( m d]{Lﬂben@dgsepln-lQ@m(owylatworn&&’ %mmgzl 43% (6Q%hpsed on

o o i Vg e SO i AL R o

N %, tH) GBS (d, J=8.5 Hz, 1H), 7.75 (dd, J=8.5, 1.2 Hz, 1H), 7.48 - 7.40 (m, 3H),

1 3325 7 . LG R PR s Gl i s L 1 3% -
143- BMcl(ﬁhﬂX){B{)M- R(sowe, oy, eapl-)isas @i gH), 1.205(BDNELCMS: m/e
Vi 473 B ot e 358 B bluck ) £ grient; Rav o %% B

A solution of methyl 5-[(1,1-dimethylethoxy)carbonyi]-13-cyclohexyl-6,7-

20  dihydro-5H-indolo[1,2-d)[1,4]benzodiazepin-10-carboxylate (1.08 g, 2.28 mmol) in
MeOH (40 mL), THF (30 mL) and 5N aquecus NaQH (2mL) was heated at 50 °C
overnight. Additional 10N aqueous NaOH (6 mL) was added and the reaction
mixture was again heated at 50 °C for 5 h. The reaction was cooled, concentrated
under vacuum and partitioned between EtQAc (60 mL) and Y% saturated aqueous

25 NH4Cl (30 mL). The organic layer was washed with brine (10 mL) and the
combined aqueous layers were extracted with EtOAc (40 mL). The combined
organic layers were dried (MgSQ,), filtered, concentrated to yield 5-[(1,1-



8.21 (a, 0.2511), 8.12 (a, 0.7511), 8.02 (d, J= 8.5
Hz, 0.2511), 7.92 (d, J= 8.5 Hz, 0.7511), 7.69 - 7.38
(m 511), 4.66 (br s, 111), 4.57 (hr s, 111), 3.79 (br
s, 111), 3.57 (br s, 111), 3.25 - 3.17 (m 111), 3.06
- 2.96 (m 111), 2.20 - 1.i€1(m 1411), 1.18 (s, 911).
20 LCVs: me 564 ( MtH) +, time 2.07 mn, colum C,
2 rrinute gradient, start at 30%B. 164 OO pp HOO
h 1 .h NN Yie)roﬂed 7-di SHL
5 [(dim‘i %lF%’f)HW‘é‘PHB%‘iYS B EhyAraP Ry aAdoEH | ndol o
[ 1, [1pidehzddiepinadiazepylic dcitt Q) 220intacl, 96%) as a yellow solid.

429 HAQAS 300 Ml Arstnbord A0 2380k B 2 1 775 o=

ting 42}[%%112;}6'7,50 55(1%:9911) G.482 7'315%%@1{2} | 8P, 1] 45‘66 (brs,

at 30% ner al Eroce ure ot ecti on of

écylliﬂi?r%ﬁﬁm,dé@ £} ﬁ@racw)saazaa&a&@,l .15 - 1.67 (m, 6H), 1.52 -
d il e

o RARGRAHE SIGSHDR MM AU GTRAMER, spf el 156 ] cftumon .2
soI wpinvta gredient stateh0%od-ed under 10 vacuum the residue
was diluted with McOH/ DVSO (1:1, 4 nL), and purified
by preparative HPLC (MeOH H20 with TFA buffer). is N
S-NHNMOI1 NN NH 15 Yiel ded
6, 7- d’i\g dr o- 5H-|ndolocil 2- d][l 4]beHR

oxam de, [ (di met hyl a

(161 ny, s ayello

(500 MHz, 8.'26. (s, 1H)

Hz, 1H), :8.5, 1.5 Hz

7.6, 1. 30 (ddd, J=7

10 A slurry of methyl 2-(2-(tert-butoxycarbonyl)phenyl)-3-cyclohexyl-1H-

indole-6~carboxylate (100 mg, 0.22 mmo}), powdered NaOH (53 mg, 1.3 mmol) and
nBuN"HSO4 (15 mg, 0.044 mol) in 1,2-dichloroethane (2 mL) was heated in a
sealed tube with microwave irradiation at 100 °C for 45 min. The reaction mixture
was cooled to rt, diluted with saturated aqueous NH4Cl (20 mL) and extracted with

15 CH:Cl; (2 x 10 mL). The organics were dried (MgSQy), filtered, concentrated and
the crude residue was dissolved into CH,Cl, (0.5 mL), treated with TFA (0.5 mL) and
stirred 10 min. The reaction solution was concentrated to dryness portioned between
saturated aqueous NH,Cl (3 mL) and EtOAc (3 ruL). The organic layer was
concentrated and purified by SiO, chromatography (5-25% BtOAc/hexanes, loaded

20  using CH,Cl,) to yield methyl 13-cyclohexyl-6,7-dihydro-5H—indoio[1,2—
d][1,4]benzodiazepin-10-carboxylate (24 mg, 0.064 mmol, 29% over two steps) as a
white solid. "HNMR (500 MHz, MeOD) 6 8.26 (s, 1H), 7.97 (d, /= 8.6 Hz, 1H),
7.77 (dd, J=8.6, 1.5 Hz, 1H), 7.64 - 7.55 (m, 3H), 7.51 - 7.48 (m, 1H), 4.45 (br s,
2H), 3.96 (s, 3H), 3.92 - 3.88 (m, 2H), 3.03 (i, /=12.2,3.3 Hz, 1H), 2.21 - 2.10

25  (m, 2H), 1.98 - 1.80 (m, 5H), 1.54 - 1.36 (m, 2H). LCMS: m/e 375 (M+H)", ret time
2.02 min, column C, 2 minute gradient, start at 0% B



Hz, 1H), 7.12 (br d, J= 7.6 Hz, 1H), 7.05 (ddd, J=

7.6, 7.6, 1.5 Hz, 1H), 4.53 (br s, 20 211), 3.77 -

3.72 (m 2H), 3.02 (s, 6H), 3.02 - 2.98 (m 1H), 1.95

- 1.66 (m 6H), 1.52 165 - 1.30 (m 411). LCMS: me

467 (MrH)+, ret tine 1.83 p,n, colum C, 2 mnute

gradient, start at 0% B. 0 § ~si/ $0 H. ~1H0~d H

NHNH \ I / \' I 5 Yielded

6, 7-di hyg’r o-5H i ndol o[ 1, 2-d] [ 1, 4] benzpdi azepi n-10-carb

oxamide, f# 13-cycl ohexyl -N-[ (cycl oprogyl ) sul fonyl ]

(40. 8 %, 81% as a |I'ght yprok /SON.

" HNVR (50 ) 8 8.19 (s, 1H), ' j= 8.5

Hz, 111) 0 (m 411), 7.59 -7 85 tw@INH) ,

4.46 (br )5 (dd, J= 5.8, 5.5 Hy, 2 3.24

10 -3.17 (m ), 308-2.99 (m 111), 2. 20-2708 (

211),1.99-1. 2H),1.54- 1.37 (m 2H), 1.32

(m 2H), 1.20v" 1.14 (m 2H). LCMB: nile 264 (M+H) +,

ret time 1.52 min, colum C, 2 mnute gradient, start

at 30%B, 0.0 0;zJj.00.0 N e H, \ H

N Astugt o pbdy Lyelohexyl ¥ 7-diblydrp-St-tndoidf1,2-

6, 7 dfii aystneodiddep iilidolcﬁfbh libxﬁaté]({ﬂs ﬂwlhb&:ﬂ% athdlyie THF/MIOER(1LR, 3

oxam_de, . .13-cycl o yl - N- ] net S 8 .

0 OB b sty RECH/05 3 ot S8 for § " he Rttion

5 solution was concentrated to remove volatile organics, neutralized with TFA. (0.04
ml) and purified by preparative HPLC (MeOH/H,0 with TFA. buffer) to yield 13-
cyclohexyl-6,7-dihydro-5H-indolo[ 1,2-d}[ 1,4jbenzodiazepin-10-carboxylic acid (33
mg, 0.092 mmol, 76%) as white solid. 'HNMR (500 MHz, MeOD) § 8.25 (s, 1H),
7.96 (d,/=8.5 Hz, 11-1), 7.79 (dd, /=8.5, 1.2 Hz, 1H), 7.63 - 7.52 (m, 3H), 7.50 -

10  7.46 (m, 1H), 4.44 (br s, 2H), 3.92 - 3.86 (m, 2H), 3.03 (tt,/=12.4, 3.1 Hz, 1H),
2.21 -2.10 (m, 2H), 1.97 - 1.80 (m, 5H), 1.54 - 1.36 (m, 2H). LCMS: m/e 361
(M+H)’, ret time 1.88 min, column C, 2 minute gradient, start at 0% B.
General procedure for preparation of acylsulfonamides and acylsulfamides: To a

15  solution of 5-[(1,1-dimethylethoxy)carbonyi]-13-cyclohexyl-6,7-dibydro-SH-
indolo{1,2-d][ 1,4]benzodiazepin-10-carboxylic acid (1 equiv.}, RSO;CI (5 equiv.)
and DMAP (5 equiv.) in DMA (0.11 M) was added 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (4 equiv.). The reaction solution was stirred at 50
°C for 3h, diluted with MeOH/DMSO (1:3, 4 mL), and purified by preparative HPLC

20 (MeOH/H;0 with TFA buffer).



"HNVR (500 MHz, DMSO-d6) 8 11.82 (s, 1H), 8.27 (s,
111), 7.88 (d, J= 8.5 Hz, 1H), 7.61 (dd, J= 8.5, 1.5
Hz, 111), 7.24 - 7.20 (m 211), 6.95 (d, J= 7.9 Hz,
11), 20 6.87 (dd, J= 7.9 7.0 Hz, 1H), 5.85 (br a,
111), 4.42 (br s, 211), ?9 (br s, 2H), 3.41 (s,
311), 2.90 - 2.82 (m1 11) $.09 - 1.99 (n1, 211),
1.86 - 1.69 (in, 511), 1.45 - 1.23 (m 166 3H). LCVE:
MezBSAMW ret time 1.45 mn, colum C, 2 mnute
gr adi enfy, start at 309 00 oCQEb 0f0;, s N,s- NN ~f
X N NP /N—-\ ﬁo a stuJ/Fh Iutlon .
[ ‘ >+ | Nd& o d][l #] benzg [
car boxamyge 3 hex N—[(dlnethn ki onyl

(50 ng, 0.11 ‘
chloride (0, 0. 7 mml‘)—py'r'f’dine(o_
, 0.12 mmol) The reaction

DI PEA (0.02
stirred at or 10 mn, diluted with DVBSO 2: 1

3 nm), and purified by preparative HPLC 1 (MeOH H20
with TFA buffer) to yield 5-acetyl-13-cycl ohexyl -
[ (di met hyl am no) sul fonyl]-6, 7-di hydro-5Hi ndol o[ |, 2-d]

[1,4] ben?&@@?sen@m%l b Soﬂ@ﬁéﬂé&&ﬁ%ﬁ #&u?ydmﬂqn@aau 2-

nunol , 349 HNVR D)
8. 141 é]bmgdlazvaéofcarbom@emwclo M-N-ﬁd@thymg)sulfonﬁ}

§"o 6P 03 gl §400} A itegof " pmanalt BB, Mz, pebioner0 &
3 050:25 (5 19,831 1FD).96 8,765 HarDy A1 Gy =85 6, (Hl, 7.61 -
ST @3 7 A8 A 0.2 M e d B 68 e 110, 36 B 180,
30%3139 (B ) 1H), 3.02 (s, 6H), 3.04 - 2.95 (m, 1H), 2.15 - 1.20 (m, IOH), 1.18 (s, 9H).
LCMS: m/e 567 (M+H)", ret time 2.21 min, column C, 2 minute gradient, start at 0%
10 B.

Yielded 5-[(1,1-dimethylethoxy)carbonyl]-6,7-dihydro-5SH-indolo{1,2-
15  d][1,41benzodiazepin-10-carboxamide, 13-cyclohexyl-N-[(cyclopropyl)sulfonyl]
(75.6 mg, 0.134 mmol, 59%) as a light yellow solid. "HNMR (500 MHz, MeQD) &
8.21 (s, 0.25H), 8.12 (5, 0.75H), 8.02 (d, /= 8.5 Hz, 0.25H), 7.92 (d, /= 8.5 Hz,
0.75H), 7.69 - 7.38 (m, SH), 4.66 (br s, 1H), 4.57 (br s, 1H), 3.79 (br s, 1H), 3.57 (br
s, 1H), 3.25-3.17 (ni, 1H), 3.06 - 2.96 (m, 1H), 2.20 - 1.11 (m, 14H), 1.18 (s, 9H).
20 LCMS: m/e 564 (M+H)", ret time 2.07 min, column C, 2 minute gradient, start at
30% B.



OMISN\VIj O NN HS " HNNH-NHN 1N To a
stirring solution of

6, 7- di hydr o- SH i ndol o[ 1, 2-d] [ 1, 4] benzodi azepi n-10 20
car boxam de, 13-cycl ohexyl - N-[ (di met hyl am no) sul f onyl ]
(59 ng, 0.13 mmol) in THEL nl) was added di nethyl
carbanyl chloride (0.06 nL, 0.6 nunol) and DI PEA 167
(0.022 nL, 0.13 nmol) The clear orange sol ution was
stirredgand heated at 80 C wth MpCr oyave irradi ation

forH? The reactign sol ution w@sfcogyed to rt, o
di | (fedY=it h 1:1, 3 nlyS o, o /ed\b%/l\
prepar a g T Owth TFA b N o yYel

6, 7- di hytro . o[l 2- d}-1,4] benzodie P

car boxam de,

13- cycl ohexy dlnethylan1no)sulfonyl] .

[ (di et hyl & o)carbonyl] (31.7 nmg, 0.059 47%

as white solYd. HNNR (500 MHz, CDd 3) 8 .“ (s,

111), 8.03 (s, | , 7.90 (d, J= 8.5 Hz, 7.52 -

7 39 4( rllglelci;')g 57@1 fﬁé%lgm@@mmﬂmgo%{-mdgﬁgg-
(m d [ i iberzcdithzéin-10-tdrboxatnidé) 13@1&&@-1%[:&%&&@@65 mg,

me 538 rot 10 ti 0 m

e netl&ga%% %ywswhm 3 Le] 3@1‘0**5 mﬁ@?w
4| gt b mihute DrabieR, Qe 90958, 1 red sol ution of

5-[ (1, 1- di net hyl et hoxy) car bonyl ] - 13- cycl ohexyl -6, 7- 15

di hydro- 5Hi ndol o[ 1, 2-d] [ 1, 4] benzodi azepi n- 10- car boxy!
ic aci d &30l Peocedtud Ror BOC deprotection of acylsulfonamides and

10

15

20

acylsulfamides: The BOC-protected substrate was dissolved into CH;Cl/TFA (2:1,
60 mM) and stirred at st overnight. The reaction solution was concentrated under
vacuum, the residue was diluted with MeOH/DMSO (1:1, 4 mL), and purified by
preparative HPLC (MeOR/H0O with TFA buffer).

o
OQ ij

Yielded 6,7-dihydro-5H-indolo[1,2-d][1,4]benzodiazepin-10-carboxamide,
13-cyelohexyl-N-[(dimethylamino)sulfonyl] (161 mg, 0.284 mmol, 94%) as a yellow
solid. 'THNMR (500 MHz, Acetone-ds) 5 8.26 (s, 1H), 7.97 (d, J = 8.5 Hz, 1H), 7.72
(dd, J=8.5, 1.5 Hz, 1H), 7.41 (dd, J=7.6, 1.5 Hz, 1H), 7.30 (ddd, J=7.6,7.6, 1.5
Hz, 1H), 7.12 (br 4,/ = 7.6 Hz, 1H), 7.05 (ddd, J=7.6, 7.6, 1.5 Hz, 1H), 4.53 (brs,
2H), 3.77 - 3.72 (m, 2H), 3.02 (s, 6H), 3.02 - 2.98 (m, 1H), 1.95 - 1.66 (m, 6H), 1.52



mol ), (E)-ethyl

3-(4-(1-am nocycl opent anecar boxam do) phenyl ) acryl ate
(217 ng, O0.72 mmol) and triethylamne (0.54 n_, 0.41
nmmol) in DMSO (4 nL) was added 0- benzotriazol -1-vyl

N, N, N, N -tetranethyluron|ngtetrafluoroborate (252 ny,
0.79 mmol). The reaction %l ution was stirred at rt
for Ih. An aliquot (0.5 nL, -12.5% 20 was renoved,

di | ut ur i fi

HPLCI%?'@G% (’ﬂ""%iﬂ@%ﬁﬁt "P’c?e\/ '%’é’?‘é‘ﬁﬁmf’% 2 bfimte
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di met hyl et hoxy) car bonyl ] - 13- cycl ohexyl - 6, 7- di hydr o- 5H
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as el [bw ¥ d. %238
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sol ution of (13-
d] [ 1, 4] benzodi a
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0.72 mol) and triethylamne (0.54 m,, 0.41 mmol) in
MBO (4 nl) was added O benzotriazol-1- y1-N N N

, N -tetranet hyl uroniumtetrafl uoroborate (252 ng, 0.79
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) C@flbctﬁ% hg . cma]mdng nﬁPtzyid m@eﬁbdﬂ)ammoi B@Gﬂyiﬂ) 1.54 -

(2 9}1 q | ow sol i

| H&aﬁ-l\k@i}néf% 120 (! 4@1)21“1)7@9’15{ dﬂ/3564€M+H) ret
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111) tito 132 i goiz&nc ﬁnﬁlﬂ—lﬁ t?@’J— 7.0 Hz, 2H).

397-387(m2H) 309-298(m1H) 2.56 - 2.45

(m Ho 226 - 2.07 (m 4H), 2.00 - 1.78 (m 9H),

1.5 \g S6((m 3M 1.33g(t, J= 7. q\,%z o

15
Yielded 6,7-dihydro-SH-indolo[1,2-d][1,4]benzodiazepin-10-carboxamide,
13-cyclohexyl-N-{methylsulfonyl] (28.8 mg, 0.066 mmol, 86%}) as an orange solid.
"HNMR (500 MHz, DMSO-ds) 5 11.82 (s, 1H), 8.27 (s, 1 H), 7.88 (d, /= 8.5 Hz,
1H), 7.61 (dd, J=8.5, 1.5 Hz, 1H), 7.24 - 7.20 (m, 2H), 6.95 (d, /= 7.9 Hz, 1H),
20 6.87(dd, /=179, 7.0 Hz, 1H), 5.85 (br s, 1H), 4.42 (br 5, 2H), 3.59 (br s, 2H), 3.41
(5, 3H), 2.90 - 2.82 (m, 1H), 2.09 - 1.99 (m, 2H), 1.86 - 1.69 (m, 5H), 1.45 - 1.23 (m,




H),. LCVS: nmfe 645 (MtH) +, ret time 1.89 mn, colum
2 mnute gradient, start at 30%B. OO\ , \ N O
'HOON. H --,NH 20 To a stirred solution of

3-cycl ohexyl - 6, 7- di hydr o- SHi ndol o[ 1, 2-
[1,4]benzodiazepin-10-y|% rboxylic acid (230 nyg,
.65 mmol ), (B)-ethyl 3-(4- 169

i nocycl opent anecar boxam do) phenyl Jacrylate (217 ny,
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nmg, 0.79 nmol). The reaction solution was stirred at
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6h at 50 C, and ated to renove .vol atl e Q
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sat urated aqueo HACI (20 nL) and 10 extr @o Wi th
Et OAc (40 nL). The remaining sticky solid wa
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iltered ang hp ?Pg e ré@i%@gﬁdj{)ﬁw I e in-10-
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yi eladd PIRE A (eodi mL a0 1 Zimnidl)1 Bhe reaction solution was stirred at rt for 10

[4- L1l L 13%&%@?&%?13&?&& arihed by SoepRlativE HBLE:

1, 4]benzod

19l ) RIc0BIQ ovith TEACEORE pield J-aetylarytbhexyddi phenyl ] -

ol KmahrRineSoloRAL S R micl 3oL b Soinighise -

: EZ c%x@b:éanﬁd&ﬁs(asm ]d'DSQGI%mgﬂ)ﬁ%%as]ﬁn% s3liltlz *Hﬂbﬁz. (sﬁoﬁﬁ{z,

J =1MeDYS B.iR(s, THRF.-93 (&, Si58.6/Hz, 2 7 B dzss(@, ssﬁ, B0 4.97 (m,
HZ, 1H), 4.75 - 4.69 (m, 1H), 3.90 - 3.81 (m, 1H), 3.49 - 3.4 (m, 1H), 3.03 (s, 6H), 3.05
15 -2.97(m, 1H), 2.16 - 1.79 (m, 6H), 1.64 (s, 3H), 1.62 - 1.30 (m, 4H). LCMS: m/e
509 (M+H)*, ret time 1.86 min, column C, 2 minute gradient, start at 30% B.

To a stirring solution of 6,7-dihydro-SH-indolo[1,2-d]{1,4]benzodiazepin-10-
20  carboxamide, 13-cyclohexyl-N-[{dimethylamino)sulfonyl] (59 mg, 0.13 mumol) in
THF {1 mL) was added dimethyl carbamyl chloride (0.06 mL, 0.6 mmol} and DIPEA



20 1H), 6.84 (dd, J= 7.3, 7.3 Hz, 1H), 6.38 (d, J=15.9
Hz, 1H), 5.80 (br s, 1H), 4.44 (br s, 2H), 3.51(br s,
2H), 2.92 - 2.79 (m 1H), 2.54 (s, 1H), 2.40 - 2.29
(m 2H), 2.16 - 1.96 (in, 4H), 1.87 - 1.63 (m 9H),
1.46 - 1.19 (m 3H). LCIVS:(We 617 (MH) +, ret tine
1.59 mn, colum A 3 m nut% gradient. O o N NH

NN\ 25 170 4-Morphol i necar bonyl chI oride (0.30 ni,

(15002 b35S 8 ot el Pl pd Bt bifan heated . 80
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A e R ST
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To a stirred solution of 5-[(1,1-dimethylethoxy)carbonyl]-13-cyclohexyl-6,7-
15  dihydro-5H-indolo[1,2-d][1,4]benzodiazepin-10-carboxylic acid (300 mg, 0.65
mmol), {E)-ethyl 3-(4-(1-aminocyclopentanecarboxamido)phenyl)acrylate (217 mg,
0.72 mmol) and triethylamine (0.54 mL, 0.41 mmol) in DMSO (4 mL) was added O-
benzotriazol-1-yl-N,N,N’, N -tetramethyluronium tetrafluoroborate (252 mg, 0.79
mmol). The reaction solution was stirred at rt for 1h. An aliquot (0.5 mL, ~12.5%)
20  was removed, diluted with DMSO (1 mL) and purified by preparative HPLC
(MeOH/H;0 with TFA buffer) to yield ethyl 2-propenoate, 3-[4-[[[1-[[(5-{(1,1~
dimethylethoxy)carbonyl]-13-cyclohexyl-6,7-dihydro-5SH-indolo[1,2-
d][1,4]benzodiazepin-10-yl)carbonylJamino]cyclopentyljcarbonyljamino}phenyl]-,
(2E) (15.5 mg, 0.021 mmol, 26%) as a yellow solid. LCMS: m/e 538 (M+H)", ret
25  time 2.00 min, column C, 3 minute gradient, start at 30% B.



15 mol) in MOH/THF (1:1, 1.6 nL) was added | M
aqueous NaOH (0.80 nL). The reaction m xture was
stirred and heated at 90 C with m crowave irradiation
for 15 mn in a sealed tube. The cl ear solution was
diluted with H2O (1 nmL), negdtralized w th 1M aqueous
HC1 (0.80 nmlL) and concentrated to renbve organic
solvents. The resultant solids were collected by
f||trat|on washed with H20 and drled er 20 vacuum
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15  4.24(q,J=7.0 Hz, 2H), 3.97 - 3.87 (in, 2H), 3.09 - 2.98 (m, 1H), 2.56 - 2.45 (m,
2H), 2.26 - 2,07 (m, 4H), 2.00 - 1.78 (m, SH), 1.53 - 1.36 (m, 3H), 1.33 (t, J="7.0 Hz,
3H),. LCMS: m/e 645 (M+H)", ret time 1.89 min, column C, 2 minute gradient, start

at 30% B.

20

To a stirred solution of (13-cyclohexyl-6,7-dihydro-5SH-indolo[1,2-
dj[1,4]benzodiazepin-10-yl)carboxylic acid (230 mg, 0.65 mmol), (E)-ethyl 3-(4-(1-



15 purified by preparative HPLC (MeOH H20 wi th NH4ACQAC
buffer) to yield 5H

i ndol o[ 1, 2-dj [ 1, 4] benzodi azepi ne- 10- car boxyl i ¢ aci d,
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1) Turechhreasion selio wes dibp=toih 0 (BT )Ll precpiat

Ccy c PSR Ylid)itea BraraWas tolledfed By filtratioh / THIFRakerial Wes diluted with

reaction solution was stirred overnight at it,

cond&ht{1Apdg %W%@L)ané thep fusated With 1M equequsNaQH (4 mL).
3 Mphe Action! WA 3tREH 81 4502 ﬁﬂ%ﬁ&%&%@% fethoPQvelktile &%ﬁl

reaction mxture was stirred and heated at 80 C w

m ceevenis Thersahition wandilused with satyrates aquesusNH(C (@@ @l) 7pd

1§ cuPkeyoRd it DAGRe i, vl fily T weg digsaved ino FiO

c on mhm&xuwc@wﬂwﬁt%cgﬁﬁo mIdoThe pombingdasganitswige dried

pur mg& )géﬁ%?de%\gr atl véﬁhjlgo@ (ﬁ%M#BWMPm

buf {eDHI,O/with TFA buffer) to yield an orange solid which was further purified by

S L ndol el oY ¢ N7 AL irh 15 HeRD Hbbehoic acid, 3-

aCI

lsy C [@nepcg{t135cy[c(oﬁmll-6pedﬁhydraﬂﬂmmam tmdnyl il]bénz?)dﬂzdwtdﬂﬁ)-

(508 Disubony B eaicveonentu b SR abenity; e (04 g 817

1 7
H) mn?ol ﬁw/é)dag hégtl;%uéwiso% W(@Wyﬁ& Diﬁﬁﬁd&)m $H, 1H),

3 2635, 8008 100D, 78068 I3 g e 155 (d,%%saae, 208). .61 -
anC?ﬁtsg & ?13)43?50((3{*}& g 9 ¥6L 11y, "B232 P (2 Q62T A8 Pz,
0 ' 1H), 684 (dd, /=73, 7.3 Hz, 1H), 638 (4, /= 15.9 Hz, 1H), 5.30 (brs, 1H), 444
(br s, 2H), 3.51 (br s, 2H), 2.92 - 2.79 (m, 1H), 2.54 (s, 1H), 2.40 - 2.29 (m, 2H), 2.16
- 1.96 (m, 4H), 1.87 - 1.63 (m, 9H), 1.46 - 1.19 (m, 3H). LCMS: m/e 617 QV+H)", ret

time 1.59 min, column A, 3 minute gradient.

25



/[-~NH -~ NNOH/-~-NH HO/ N 20 To a stirred

sol ution of (13-cycl ohexyl -6, 7-di hydro-5Hi ndol o[ 1, 2-
d][ 1, 4] benzodi azepi n-10-yl)carboxylic acid (29 ng,
0.081 mml ), ethyl 5-(I-

am nocycl opent anecar boxam ¢g) - 1- net hyl -1 Hi ndol e- 2- car
boxylate (32 ng, 0.097 nunol) and triethylam ne
(0.060 nm., 0.41 mmol) in DMSO (0.5 nL) was added O-

benzot ri a5p) 'ﬂo‘lﬁﬁlada%ﬁ Nibride 6 5GBRL B Walhdded to a soluti
tetrafl uorot%rate 3&2Ny nO. 897 g%"nm) [.mThe react?%%umn

sol of (resthyh&i3-ayelohexsd-6st-dihydreSH-olof;,2-d1 bdTbapradiagesp 10-yD)-
q . A e
L DB B a0 18 AR o ol ol RAGRRAEL (0D L),
sol The reattion mimtuee wad sealed, Mahdlaield)o"v\ﬁtfbr 30HEin(ahd Shemia} 1 0S¢ for
11, 20ty Brlconlitoh BEECMS R pilsiid K HEA Kool uica
neuwith|(HaEH (w8 1l ) Whsistsed weith I, OHSH (ML), dritd) (Mg804) and concentrated to
{ d t . I Jh
¢ oo PRty TBY BetHT AT Ered Sy arepaptids By e Hin MoAe
t hebufffér) totyidle (methjrlctll 3-epdoliekylve)7-dihyth@-5H-indolo[1,2-
‘5o { PREAFrapdegm fraetinyinteh fyrporphotinylosrbonyl) 25 me, 0.1
16H imas) 3009 a8 2 BghtleibReoEQ i azepin-10 5
yl ) carbonyl'] am no] cycl opent yl ] car bonyl ] am no] - 1- net hyl

(22 ng, 0.034,42% (10 ng, 18% of the internedi ate
ester was held out of the final hygrolysis). 'HNWR

(300, DVBO-d6) D9.44 (s, 1H), 08.21
(s, 92 LANLK),, 7.84 (d, 7.62
(d, FEN 1HYy, 7NGBN- 7. 28 ( w’%
(m 2H), Kg, , 2985, 280,
2.93 - j, 2.43 -2.30 (m 2H), 1 20

1.96 (m 4H %897 1.65 (m 9H),1.45¢< % 19°(m 3H).
LCVS: e (MtH) +, ret tine 2.53 colum B, 3

mnute gradiéent a o Oo OOH 15 To a Stirred
sol ution of dinethyl 13-cyclohexyl-7Hi ndol o[ 2, 1-

To a solution of (methyl (13-cyclohexyi-6,7-dihydro-SH-indolo[1,2-

d][1,4}benzodiazepin-10-yl)-carboxylate), 5-(4-morpholinylcarbonyl) (25 mg, 0.05

15  mmol) in MeOH//THF (1:1, 1.6 m]L) was added 1 M aqueous NaOH (0.80 mL). The
reaction mixture was stirred and heated at 90° C with microwave irradiation for 15
min in a sealed tube. The clear solution was diluted with H>O (1 mlL), neutralized
with IM aqueous HCl (0.80 mL) and concentrated to remove organic solvents. The
resultant solids were collected by filtration, washed with H;O and dried under

20 vacuum to yield (13-cyclohexyl-6,7-dihydro-SH-indolo[ 1,2-d]{1,4]benzodiazepin-10-
ylycarboxylic acid, 5-(4-morpholinylcarbonyl) (21 mg, 0.05 mmol, 85%) as a light
yellow solid. "HNMR (300 MHz, DMSO-ds) 5 8.19 (s, 1H), 7.87 (d, /= 8.4 Hz, 1H),
7.63 (dd, J=8.4, 1.5 Hz, 1H), 7.60 - 7.47 (m, 3H), 7.29 (d4, /= 7.0, 1.5 Hz, 1H),
4.84 (br s, 2H), 3.98 - 3.55 (m, 4H), 3.23 - 3.05 (m, 2H), 2.88 - 2.69 (m, SH), 2.12 -

25  1.63 (m, 6H), 1.51 - 1.06 (m, 4H). LCMS: m/e 472 (M-HY, ret time 1.39 min,
column A, 3 minute gradient.



a] [ 2] benzazepi ne- 6, 10- di car boxyl ate (2.6 g, 6.1 mmol)
in DMF (60 nilL) was added Li OH (1.45 g, 60 nmmol) and
the reaction m xture was heated at 60 C for 2d. The
reaction mxture was cooled internally with ice,
acidified w thl M aqueous Fgﬁ(pH < 2) and extracted
with EtOQAc (350 nL). The organics were washed wth H20
(-.150 20 m.), brine (-150 nmL), dried (MSH),

filtered and concentrated. The solids were triturated
wi t h Et 20/ hexanes (1:2) and collected to yield
nethylle cyclohexyl o]

fluffy

J—85Hz 2H) |

(a, 111),7 7/ 9A 3 hH), 7. 88
(d, J=7.6 7.67 - 7.55 (m 413 (br 25
s, 1H), 4. 111), 3.90 (s, 3H~ 3.847- 2.75
(m 1H), 2. 1.65 (m 6H),1.49 - (m 4H).

LCVS: nmfe 416 (MrH) +, ret t|mel47 mn colum A, 2
mnute gradient. 174 a oCNMO,,ipp NNH N2$1
a N-a. ToHRsolhtion améthxldl?eaxoét!hexylaﬁ;’l-dlhy

12pw f
31 palhA Rl B eteRfpr i (48] %‘ify'?m&% "tm‘hﬂam
[ [ [ (G20l yuhDOHFCH) Wbrhilc!l hagi lmlil stmréaiﬁoyﬁ niif.1wvds nd@ﬁtdﬁgﬂnignyl
a r bony.
et ey 26 B T8 mplon. THcdBBioh squpcon vl R 'l
rea@gmemu&ﬁKﬂhCQ$~“%ﬁ&§hmebOH2h2nﬂgmnenmdmdmga?hﬁwmhbd
resi due was ve HPLC (Me
¢ e B g g Yind GG S pogatics i Ehlchlestea t
1@] [ AhRREZ 3Zfied Sntd MASTHATHFAMI1(® mL) and treated with 1M aqueous NaOH
gcloﬁexil-N-[(dlnethylan1na%su foF% g Q(§g§&
plp 89 mb) %ﬂ%ﬁﬁﬂ?ﬁPnﬁgﬁeYﬁ?sug @“hﬁﬁ fuicrowave
yel LoaisiRh sk 15 hiiRa sl wﬁﬁm&@@:@&mﬁo@w@m{m With H;0 (3
111), 8.25 (s, 110, 7.87 (d 8. . 110, 7.61-
7.3 glL), neutralized with IM agueous HCl (O 30 mL) and concentrated fo remove
organic solvents. The solids were collected by filtration, washed with water and
15 purified by prepamative HPLC (MeOH/H;0 with NH4OAc buffer) to yield SH-
indolo{1,2-d}[1,4]benzodiazepine-10-carboxylic acid, 13-cyclohexyl-6,7-dibydro-5-
[(phenylamino)carbonyl] (21 mg, 0.044 mmol, 25%) as an off~white solid. "H NMR
(300 MHz, CDs0D) 3 8.20 (s, 1H), 7.86 (d, /= 8.4 Hz, 1H), 7.75 - 7.59 (m, SH),
7.19 - 6.92 (m, SH), 4.78 - 4.47 (m, 2H), 4.00 - 3.51 (m, 2H), 3.10 - 2.96 (m, 1H),
20 2.20 - 1.14 (m, 10H). LCMS: m/e 480 (M-+H)", ret time 1.54 min, column A, 3
minute gradient.




(m 5H), 6.91 (s, 1H), 5.16 (br s, 1H), 4.31 (br s,
1H), 3.88 - 3.39 (m 8H), 2.98 (s, 611), 2.89 - 2.75
(m6 1H), 2.11 - 1.13 (m 10H). LCMS: nmle 576 (MH) +,
ret time 2.39 min, colum B, 3 mnute gradient. 15 0
OHO NRIRZ OO ° N+ HNRUR TBTU - 2 DVF To
0.05mml of | in 1.0 nL of anhydrous

NN- Di met hyl fornlamde (DMF) in a 3 dramvial equipped
wWith a t %'a%iuhbﬂlﬁﬂm&ﬁ{d@t% LHRNATI- 67 LR R Ir-idHoRI[ 1,23

e
o? t )d@Li mlmmcbﬂeplazlﬁhé)-qaﬂ)wlaie TFA (80 mg.. Foammob)yin tricgnilamine

ol a8 andREECh sl T hbon i ok sieod for BRAC YT

in Hﬂomtsdﬁsoayﬁmyu(@a@m 77 fireol). c st teantionaelutiorowas stioned
n 1 ono h
?oor%v e ﬁ'g‘te?t%gg(?%:%%xéﬂr éi%%@ﬁmg% 1&;@ was I%é% nﬁf} and

r ed treatdd withd M adquabusNd OH€0.80 mP). OTh reiction sfiahareres stirrod and

Spe%‘gégﬁ si E@‘é{”&de %&??%?P Qgﬁ;ﬁ,&“ Mﬁ% It clear

ac etsolntioi w’wdmm&aﬂsb @mﬂ)ﬂn&ﬁﬁﬁlﬁedlmmttm aipembu{meqo 80 mL)
Sunfire, C 18, 21.

th 10 m .
bt | And ORGPl ta e o i SOPR TR e e obected bY filtration,

BOSWEMMMM%MW Prep@stiveHRIM e@lmao\mlenmom
anal y LC /Mcr orrass Platform LC (ESI+) at 220nm
usi ﬁ’g}f?lﬁ@ Yighd 6 {rinde] 4 {hsrendiazenine-10seath "ryg 85ifla 13-

C18, - 0)ehebBnya]- ,Qﬁh%gﬂ, rRsl ot 9%
50- ggg}%&(x 11@@@[&0 dgr ade "acet oni t?l | €) ?ﬁw&%ﬁsl’ 10%) as
gr ads offzwhite swhtlh HONNI® GOz, FDa0B) 88d% (5. i1H), T84fdndiedsd H,

ot T gl g T SRR AR .

15 p e &t60d(p 2H), 4.05h6 A0, SH),\3e0t - 2,90, iED), 2114~ {.B§ (mdlSHE)CMS:

o 472 BRTRY S+t 238 i bt R b o
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20 To a stirred solution of (13-cyclohexyl-6,7-dihydro-5H-indolo[1,2-
d][1,4]benzodiazepin-10-yl)carboxylic acid (29 mg, 0.081 mmol), ethyl 5-(1-
aminocyclopentanecarboxamido)-l-methyl-lH-indole-Z-carboxylaie (32 mg, 0.097
mmo]) and friethylamine (0.060 mL, 0.41 mmol) in DMSO (0.5 mL) was added O-
benzotriazol-1-yl-N.N,N', N -tetramethyluronium tetrafluoroborate (32 mg, 0.097

25 mmol). The reaction solution was stirred at 1t for 2h, diluted with MeOH and the
crude solution was purified by preparative HPLC to give an intermediate ethyl ester
as a white solid. This material was diluted with THF (1.5 mL) and MeOH (1.5 mL)
and then freated with 1M aqueous NaOH (1.5 mL). The reaction was stirred 3h at rt,



CD3OD. Coupling constants were reported in hertz. Peak
multiplicity was reported using the follow ng
abbreviations: s (singlet), d (doublet), t (triplet),
m(multiplet), br 15 (broad).
7H i ndol of 2, 1- a][2]benzazephne 10 car boxam de,

13 cycl ohexyl -

(dlnEthyIan1no)squonyI] 6-[ (3, 5-di net hyl -

pi DEW %‘ﬁgﬁg %E%o’&s %?iﬁ %Lg%rﬁl(con&él%ﬁgdﬁa le}lve efdrganic

2 H) sol¥es. (The rédiltjng precipitatermyas2olijcted by, ftigation 31151116,) oﬁ' whitg solid
(3m7§’2“%L %ﬁ""’f‘i‘igé 1hihgdé 32681*}%3‘99%@6 ?ﬁ‘} -*Imll%éé@yﬂ%ﬂmym-
1H) 5Hfinddle[1,264)[ ( Hbenzodiagégin-1E. 91 (d, S0

5% Zb)gaﬁgqq S B Swll%%gntyl}carb“c{gylla%%o 91 (ﬁfmé 0%39‘ z{,’z%) (10
7H higd%%[(ﬂ'tﬂe inlermbdiste 2atEepishridhout Of the Gaslthydeiysisy, "HNMR

[ ( dcmﬁm%bﬁ%ﬁmlw 2600 8:2) &6 11793, 1H), 7.84 (4,

met hulg, nﬁ“m dlur= 8 H, M), PBB5728 M\/EH) 9232903 (m, 28,
1 1. 80 210
m 4 rs,zﬁgg gsi,&bmss:g slgt-q 31938@80(31,% (2,43 -gg,? (m,2H),

1§H)7 ) 2&)”1 79%'1‘);1, 4%%389(31 lx%bﬂ)ﬁfsz glsﬂgn,gs'rb r.xa;:‘ts4§u

(m QEHH)’, Tetgme(2d§3 this, cqiumn B, 3 minute gradient.

15 To a stirred solution of dimethyl 13-cyclohexyl-7H-indolo{2,1-
a][2]benzazepine-6,10-dicarboxylate (2.6 g, 6.1 mmol) in DMF (60 mlL) was added
LiOH (1.45 g, 60 mmol) and the reaction mixture was heated at 60 °C for 2d. The

reaction mixture was cooled internally with ice, acidified with1M aqueous HCI (pH <

2) and extracted with EtOAc (350 mL). The organics were washed with HyO (~150
20 ml), brine (~150 mL), dried (MgSQ;), filtered and concentrated. The solids were

triturated with Et;O/hexanes (1:2) and collected to yield methyl 13-cyclohexyl-7H-

indolo[2,1-a][2]Jbenzazepine-10-carboxylate, 6-carboxylic acid (2.06 g, 4.96 mmol.

81%) as a fluffy yellow solid. "BNMR (500 MHz, DMSO-dy) & 8.18 (s, 1H), 7.94 (4,

J=8.5 Hz, 2H), 7.88 (s, 1H), 7.88 (d, J= 7.6 Hz, 1H), 7.67 - 7.55 (m, 4H), 5.58 (br

25 s, 1H), 4.15 (br s, 1H), 3.90 (s, 3H), 2.84 - 2.75 (m, 1H), 2.10 - 1.65 (m, 6H), 1.49 -
1.07 (m, 4H). LCMS: m/e 416 (M+H)", ret time 1.47 min, column A, 2 minute
gradient,



8.47 Hz), 8.10 (m 1H). L Ms: mz 565.18, Rf 1.9
mn., 100% purity. 10

13- cycl ohexyl - N-[ 4- hydr oxy- 3- net hoxybenzyl J- 6-[ (N- nor p
hol i nyl ) car bonyl ] - 7H

i ndol of 2, 1-a] [ 2] benzazepi ngy,l 0- car boxam de, 0 Co O NJ
OOk '"HNHO 15 The diversity am nes (0.108 nmol,
1.3 equiv) were weighed directly into successive
reactor vessels of a nultimosition reactor. To each

positiopm i g the reqctor t hen_a®ided 4 he carfoxyTi
aci d'n-é ate (500)ut\of/ a® 0. 17§MM\§ pck sol uto'fYkT,l‘;ﬁ\%H

DVF, /0. 086} 2N equi foll o‘bvedey W 20 of

a three-coet sjock solution in DVRCgnt§inijng EDC

(0.108 nmol , @ equivIT—HOBt (0. 108 hy# 3
isgproyl ethylamne (0.4 5.0

equiv), and N i
equiv). The r ions were capped with a { lum and
agi tated overmght via orbital shaker at
tenperature. 5 Purification was effected by injecting
the reaction mxture directly onto a preparative LCMS
syst em u3riflyoroansti¢ adid Olaf md)) wos added dropwisetn alstigedsolution of 1-

Conglt- 003 WRLAL i 8UTH L iRy GhE CBD. 19 x 100 rm
5  [[{(dimethylamino)sulfonyl]amino}carbonyl}-7H-indolo[2,1-a][2]benzazepin-6-

yl]carbonyi}-, 1,1-dimethylethyl ester ( 77 mg. 0.11 mmol} in CH,Cl; (1.5 mL). The
reaction solution was stirred 2h, concentrated and the residue was purified by
preparative HPLC (MeOH/H>0 with TFA buffer) to vield 7H-indolo{2,1-
a}{2]benzazepine-10-carboxamide, 13-cyclohexyl-N-{(dimethylamino)sulfonyl]-6-(1-

10 piperazinylcarbonyl) (37 mg, 0.06 mmol, 56%) as a yellow solid. "HNMR (500
MHz, CDCl3) 8 9.36 (br s, 1H), 8.25 (s, 1H), 7.87 (d, /= 8.2 Hz, 1H), 7.61 - 7.39
(m, 5H), 6.91 (s, 1H), 5.16 (br s, 1H), 4.31 (br s, 1H), 3.88 - 3.39 (m, 8H), 2.98 (s,
6H), 2.89 - 2.75 (m, 1H), 2.11 - 1.13 (m, 10H). LCMS: m/e 576 (M+H)", ret time
2.39 min, column B, 3 minute gradient.

15

To 0.05mmol of 1 in 1.0 mL of anhydrous N,N-Dimethylformamide (DMF)
in a 3 dram vial equipped with a teflon lined screw cap was added 0.15 mmol (3 eq.)
20  of 2-(1H-Benzotriazole-1-yl)-1,1,3,3,-Tetramethyluronium Tetrafluercborate
(TBTU) in 1.0 mL of anhydrous DMF followed by the addition of 0.1mmol (2 eq.)
of amine 2 in 1.0 mL of anhydrous DMF. The reaction was shaken on an Innova
2000 orbital shaker at 240 rpm ovemight at room temperature. The reaction volume



(A) 10:90 net hanol : water; (B) 90:10 Mbile Phase:

nmet hanol : water Buffer: 0.1%FA G adient Range:
40-100% B Gadient Tine: 10 mn Flow Rate: 20 nim n
Analysis Time: 15 mn Detection: Detector 1: UV at
220 nm Detector 2: MS (BSlg9 Fraction Collection:
UV-tri ggered Fraction Dryl ng: Savant Speedvac

Anal ysis and characterization were effected by the

f ol |.ouiRg, ch@ﬂJ a totall %&1&&%@& ol}lﬂﬂﬁr éa\é&tts%%%ab%ﬁ%c crude

Anal ysi s Con t1ons: ['um: Phenomenex
4.6 nm@@t i pargied gsipgp Dl@xes ELSBX tnmed nvamaémve B)LOengloying

P TR e e e W e

4 manmrx 158y Hipsn dolaen a& fotused Bratieat ﬂmratmmahb’mzﬂ.

LgV aflos%unﬁca@on %ﬁgtda{a was og/gmgg'gﬁ ;)Waters analytical LC /Micromass
Platform LC (ESI+) at 220nm using the following set of conditions:
Sunfire 5um C18, 4.6 x 100mm column, with a focused gradient of 50-95%B (B =
HPLC grade acetonitrile), (A = HPLC grade water with 0.1% ammonium acetate), in
7 minutes with a 1 minute hold.

10 AllNMR spectra were recorded at room temperature using a Bruker DRX 500
spectrometer. The NMR solvent used was 1:1 (by volume) methy! alcohol-dy
(CD;0D) chloroform-d (CDCls). Chemical shifts were reported in ppm relative to
CD;0D. Coupling constants were reported in hertz. Peak multiplicity was reported
using the following abbreviations: s (singlet), d (doublet), t (iriplet), m (multiplet), br

15  (broad). '

7H-indolo[2, 1-a] [2] benzazepine-10-carboxamide, 13-cyclohexyl-N-
[(dimethylamino)sulfonyl]-6-{(3, 5-dimethyl-1-piperazinyl)carbonyl]-

'HNMR: & 0.84 (m, 1H), 1.23 (m, 6H), 1.38 (m, 2H), 1.47 (m, 2H), 1.74 (m, 2H),

1.98 (m, 5H), 2.73 (m, 2H), 2.84 (m, 2H), 3.00 (s, 6H), 3.10 (m, 1), 3.73 (5, 1H),

4.44 m, 1H), 5.06 (m, 1H), 6.91 (br s, 1H), 7.46-7.61 (br m, SH), 7.91 (4, 1H, J=
25  8.48 Hz), 8.07 (brs, 1H). LC/MS: m/z 604.26, Rf 1.8 min., 99.4% purity.



Detector 3: ELSDO on) ) OH HOFIT =3.88 mn
M5 ion = 606.58 (500MHz, MeOD) S 1.30-2.30 (m 18 H),
2.45-2.60(m 2H), 3.10 (t, 211, J=7.0), 5 3.13 (tt,
1H, J= 3.0, 12.0 Hz), 4.30 (m 2H), 6.38 (d, 1H,
J=16.0 Hz), 6.64 (d, 1H, J...= 2.0 Hz), 7.50-7.65 (m
7H), 7.80 (d, 1H, J—85H{5 8.02 (s, 1H), 8.37 (s,
1H, NH), 9.65 (s, 1 H W Exanples of rret hods t hat

el T A L e R
schngabyzmomamygm‘smmaxym@w BiENlyBr Bf 11MF.

Al.4% -1 HSEMN Br \/Y- Po 0 71 14 000 NBr B Br \
/| N "Br Meooc p| Bb KHat Br / SEM N Br

5
'H NMR: § 1.29 (m, 1H), 1.50 (m, 3H), 1.80 (m, 2H), 1.98 (m, 1H), 2.08 (m, 3H),
2.92 (m, 1H), 3.10 (m, 8H), 3.58 (m, 1H}, 3.71 (m, 3H), 3.78 (5, 1H), 3.82 (m, 1H),
4.43 (m, 1H), 5.17 (m, 1H), 7.11 (s, 1H), 7.53 (m, 3H), 7.66 (m, 2H), 7.95 (4, 1H, /=
8.47 Hz), 8.10 (m, 1H). LC/MS: m/z 565.18, Rf 1.9 min., 100% purity.

10 ‘
13-cyclohexyl-N-{4-hydroxy-3-methoxybenzyl]-6-[ (N-morpholinyljcarbonyl]-7H-
indolo[2,1-a] [2] benzazepine-10-carboxamide,

15

The diversity amines (0.108 mmol, 1.3 equiv) were weighed directly into
successive reactor vessels of a2 multiposition reactor. To each position
in the reactor was then added the carboxylic acid template (500 uL. of a
0.172 M stock solution in DMF, 0.086 mmol, 1.0 equiv) followed by 500 uL
20  of a three-component stock solution in DMF containing EDC (0.108 mmol,



MeOO / NNBr MOO, Nat MeOOO N\ / " NaOwe \ ix 1)
x N'Br at r1 NBr 2)B. 8r EV +(Gubbs /~ Mo0QOC ,
N~:Br Hz, polC MeOC NsOF HON = \ | / \ ~Br EISN\ |
/ 100%\ / N (78%for 6 steps) Coupindl PYQ f i ,P N
NaOH o H\ / N~ HOOC M5
245tr|brormI-((2(tr|methyIS|IyI)ethoxy)methyI)-IH
-imdazole N Br SEMCI, KzZCO3, N Br SEM Br- < N DWF.

0255 o, R, o IR MRS

pom@e@'sednﬂfﬁlma eqi9) , Th3@activmd Were aaped with maeptiimiang

suspensi.on was stirre us| andtreated dr opwi se
‘%‘%%ﬁliﬁl T‘P%EE !E{%"’g*“f%gm t\é'?ﬂ 4% pensi on was

then stirred vigorously overni ght The solid was

iltere of f a he fre DMVE (20 :

he. conRRReI Yoschteaton By Bovclas e SCAEch S dTedR

r edpifte d pRipBSEve ECMSRiy it Eﬁﬂiﬂiﬁﬂbﬁﬂgé&i&:ﬁﬂnﬁ was t hen

added and the solution ed wth 1 N Na2C33 (3 x
50 ni), dried (Na2SO4), filtered and evaporated to

g| veAﬁal SsCoBtondi ch was passed through a silica gel
Cl2) and 5 evaporated to_give 3. 83% of
the t|tIe conpound as a CWWIS}E@H&PF@P@WEW&? 19'x 100 mm x 5

(500[\/Hz,f6:8 .3) 8 0.01 (s“m911) 0.93 (t, 2H, J= 8.0

J—8OHZ) 5.32 (s, 3H).
10:90  methanoliwater; (B)  90:10
Mobile Phase: methanol:water
Buffer: 0.1% TFA
Gradient Range: ~40-100% B
Gradient Time: 10 min
Flow Rate: 20 mL/min
Analysis Time: 15 min
Detection:
Detector 1: UVat220nm -
Detector 2: MS (ESH)
Fraction Collection: UV-iriggered
Fraction Drying: Savant Speedvac

Analysis and characterization were effected by the following method:

Instrument Name: LVL-L3407-LCMS2
Analysis Conditions:
Column: Phenomenex Luna C18(2), 4.6 x 50 mm x 5 um
(A) 10:90 methanol:water; (B)  90:10
Mobile Phase: methanol:water
Buffer: 0.1% TFA

Gradient Range: 0-100% B



Met hyl

3-cycl ohexyl - 2- (4, 5-di bronpo-1-((2-(trinmethylsilyl)etho
xy) met hyl )-1H 10

i m dazol - 2y1) - 1Hi ndol g- 6- car boxyl ate SEM HH SEM 1| Br
MeOOO N O MOOC N N Br Pd Br~ +/ BOO 71% 1| 1Br Br
| Hi ndol e- 6- car boxyl i c acid,

3-cycl ohexyl -2-(4,4,5,5-tetranethyl -1, 3,2- 15

di oxabor, - .-, methyl .ester. (383 ng, 1.0 mmol),
2,4, 5t r‘?'%?‘%r'#ﬁ??*{'%-( 2- ¥t

(trimet IwiRagd:) et hoxy) medmll/inin H- i mi dazol e (435.2 ny,
1.0 mmol id (84 ny 0O mmol ) were dissolved in
a mxtur%“@%e#h%hol (4 né)n%%nd toluene (4 nL). An
aquedetection:CO3 sol ution (1M 2.5 nL, 2.5 mml) was
added angd the m xture de & with nitrogen for 20
m n. Pd?gﬁﬁ‘)ri; (11.5 rrgggﬁé was then added 20
and t he Detecter®2 stirred aMS®ESIdnder N2 for 3-4 h.

Et OAc (6, nL s added, owed by 20 nL of water.
The orgg}ﬁtﬁ,‘)‘?éﬁer was sep%bed, dried (Na2SO4),
filtered and evaporated under reduced pressure to give
a residue. This was subjected to flash chromatography
on silica gel ((EtOAc-Hexane 1:3) to affgrd@®35 (71%
of the title conpound as a foam 2 0

CDC13) 8 0.04 (s, 9M 1.02 (t, 2H, 25
1.20-2.00 (m 10H), 3.31 (m
8.4 Hz), 3.91 (s, ®
J=1.5, 8.5 Hz), 7.8 |
111). tai Met hyl go

1-al lyl -3-cycl ohexyl - 2- (4, 5-di bron: o[!-((z-(tri met hyl s

8 4 H),
t, 211, J=
y 73 (dd, | H,

ilyl)ethoxy)nethyl)-I1H imdazol-2
yl)-1H i ndol e- 6- car boxyl ate SEM KH )~SEM MOOC / N Br

~Br MOOC, N N Br Br 5RT=3.88min

MS ion = 606.58

(500MHz, MeOD) § 1.30-2.30 (m, 18 H), 2.45-2.60(m, 2H), 3.10 (t, 2H, J=7.0),

5 3.13(tt, 1H, J=3.0, 12.0 Hz), 4.30 (m, 2H), 6.38 (d, 1H, J= 16.0 Hz), 6.64 (d, 1H, J
=2.0 Hz), 7.50-7.65 (m, 7H), 7.80 (d, 1H, J = 8.5 Hz), 8.02 (s, 1H), 8.37 (s, 1H, NH),

9.65 (s, 1H, NH).

Examples of methods that can be used to prepare the fused imidazole derivatives of

10  the instant invention, are outlined in the scheme below.



To a solution of nethyl

3-cycl ohexyl - 2- (4, 5-di brono- 1- (( 2-

(trimethylsilyl)ethoxy)nmethyl)-1Himdazol-2-yl)-1Hin

dol e- 6-car boxyl ate (428 ng, 0.7 mmol) in dry DI\/F (5

m.) was added KH (30% i n 0| , 0.8 nmmol, 109 ny) -

proportlon wise at RT. Thel thture was stirred at RT

for 10 min until no further 10 effervescence was

observed. Allyl brom de (420 ng, 3.5 mmvl) was added

and the resulting mxture was stirred at RT for 15

mn. Metgylen i dee¥ 10 L) was added and the

sol utg, Ls%%&wa .{‘Tﬂ\?' (3 x 10 mdoe drladSE” Br

(Na2SOO™ filtered and pg:‘%@ﬂ_uﬂgl ve t \%I

compou in a form pure®enough use in te Br

fol | owi ng st epudod R I—p (300MHz, CDCL3) 84

(s, 9H), 0.80 (m 0-2.00(m 10M 2. 45

1H), 3.43 (dd, 21-L J= 5 9 6 Hz), 3.91 (st<H31£1)

4.50 (dd,1H, J= 4.8, 0), 6Q, (dd, 1H, JE~H

6 0, 15.0), 88 (dd 1H,7J=1. 2{17€1Hz) 5.03 (s, {g%“
ﬁJo 8 &M  1Hkeool. 7

?] ]@; 8.1rekz) |

| . 20 182‘ & 2 Br
1-allyl- ychohexyl - 2- (4, 5- ono- I-?‘Z "5Ponoet h -
H-irridazol- [)-1H indol e-6~¢arboxylate Br S S
I\/bOOCSEM,l&.l,bNBr MeOOC / NNBr \ | / \ 1) TBAF \ |

\ NBr 2) Byer Et3N/ N Br -5 Methyl

1-al | |-3-cymhex%;|-2-( S5di brofo™y - ((2- o '
(tri Ny ET hdlef¥oEt ny HLQ1 ladslno-y (]
dol e-6-c¢ gemer at ed T~ hevabol™®* r eact N
was di ssol v in a lutiqn of TABR (1M in THF, 10

nil.) and dilor e} )

Coupﬂngl
HEQ NaoH /(Ej H‘@‘QH Q]
HOOC

2,4,5-tribromo-1-((2-(trimethylsilyl)ethoxy)methyl)- 1 H-imidazole

SEM
SEMC, KoC0s, N-_-Br

H
N Br
ar—s\jhl,’ —DVF 83% W‘ﬂ,\,’

5 Br : Br

To a solution of 2,4,5-tribromoimidazole (3.05g, 10 mmol) in anhydrous

DMF (50 mL) was added powdered K,COs (19g, 137 mmol), and the resulting
suspension was stirred vigorously and treated dropwise with SEMC1 (2.3g, 13.8
10 mmol). The suspension was then stirred vigorously overnight. The solid was filtered



the resultant m xture stirred at RT for 2h. Methyl ene

chloride (20 nL) was then 10 added and the sol ution

washed with water (3 x50 nmL), dried (Na2SO4), filtered

and evaporated to give the title conpound as an

of f-white solid, which was,glso pure enough for next

step. The off-white solid was dissolved in

1 2- dibronnethane (3 nmi). Triethylanmine (300 uL, 2.0
Vi Yra R SAARAL DMF (RSHL]. | 118 Blnblndl Eilthhdswepélthed!

85C for 2h.  The solution was then evapor ated under

vac avapeEatad under redusied pressinss Msthiienaelilotede (PhmEpay thep added and
rrt) the%gﬂmhﬁ‘%e HASHED. FRANEEH gsi % Yo i’ ggﬂeglgtrgg%m&ed and

brine m xture vvas
f i | eeapetiedin giveapridug wulch@fagpaeeect\ﬂwgh d SﬂmS‘Pld’a‘é(CHzClz) and

f{,i-lzg‘f{ﬁan 5’“@?’?8 %@g'o\fﬁﬂ I ta geﬁsg% %‘%&E‘Cﬁym

t o (300Mifz, ﬂm(dg)eﬁob.@y(spﬁm 068 Qt, 2% 8|0H=z)s3.6@(t2H, J= 8.0 Hz),
cong%gtrﬁgﬁd to give the title conpound, in a form

pur e r for use in the next 20 step. 'H NWR

(500MHz, CDCI3) S O 80-2.10 (m 10 H), 2.42 (m 1 H),

3 30 3.40 (m 1 , 3.0-3.50 (m1H), 3. 94 (s, 3H),

19?9 ghe(ﬁm T L

loddzmﬁ&ol&ﬁlﬁ.’mﬂdo?g-@éarbﬁﬂdatkH J=8.0), 8 08 (s, 1H).
25 183 Methyl ~

| -allyl-3-cycl ohexyl -2-(4, 5-di brono-1-vinyl-IHimdazo
-2 yl)-1Hindol e-6- carboxylate Br MeOOC/ N N N Br
I\/EOOCIMW Br  \ ~ Nam ,Br

L H . I\/Eggyl HSEh} o
[ -allyl- "o MeSgA 4 Qﬁﬁ N
2 yI) 1H g/ndol e- 6- car boxy ate was di-ssolved in 3

Al drich, 10 nL) and the [M~ght yeIIow sol ution
heated to

1H-indole-6-carboxylic acid, 3-cyclohexyl-2-(4,4,5,5-tetramethyl-1,3,2-

15  dioxaborolan-2-yl)-, methyl ester. (383 mg, 1.0 munol), 2,4,5-tribromo-1-((2-
(trimethylsilyl)éthoxy)methyl)-1H-imidazole (435.2 mg, 1.0 mmol) and LiCi ( 84
mg, 2.0 mmol) were dissolved in a mixture of ethanol (4 mL) and toluene (4 mL).
An aqueous Na;CO; solution (1M, 2.5 mL, 2.5 mmol) was added and the mixture
degassed with nitrogen for 20 min. Pd(PPhs) 4 (11.5 mg, 0.1 mmol) was then added

20  and the mixture stirred at 80°C under N; for 3-4 h. BtOAc (6 mL) was added,
followed by 20 mL of water. The organic layer was separated, dried (NaxSOs),
filtered and efaporated under reduced pressure to give a residue. This was subjected
to flash chromatography on silica gel ((EtOAc-Hexane 1:3) to afford 435 (71%) of
the title compound as a foam. 'H NMR (300MHz, CDCl;) § 0.04 (s, 9H), 1.02 (1, 2H,

25 J=8.4Hz), 1.20-2.00 (m, 10H), 3.31 (m, 1H), 3.76 {t, 2H, /= 8.4 Hz), 3.91 (s, 3H),
5.36 (s, 2H), 7.73 (dd, 1H, J=1.5, 8.5 Hz), 7.88 (d, 1H, J= 8.5 Hz), 8.07 (5, 1 H).



65C for | h. Methylene chloride (20 nL) was then added,
followed by ice-water (50 10 nil.). The aqueous | ayer
was then adjusted to pH 5, and the organic | ayer was
separated, dried (Na2804), filtered and evaporated to
give the title conmpound ingﬁ form pure enough for use
in the next step. 'H NWR (500MHz, CDC13) 6 0.8-1.90
(m 10 H, 2.50 (m 1H), 3.92 (s 3H), 4.55 (dd, 1H,

05 flebyt 157 4 oo T S o g byl B 1

5. ORhidcol-A51)- 1 H5indsle $-darbdaylatds5. 26 (d, 1H, J=13.5 Hz),

5.7-5.80 (m 1H), 6.56 (dd, 1H, J= 9.0, 16.0 Hz),

7.77 (d, 1H, J= 8.0 Hz), 7.82 (d, 1H J= 8.0 Hz), 8.07

(s, 111). 7H i m dazo[ 2;

1':3,4][1, 4] di azepi no[ 1, 2- a] i ndol e- 10- car boxyl#c aci d

2 3-di bronp- 13- cygkahexyl , nethyl ester 20
TN(nPeo OoOC N GruQ,bs\ é\gigoé\IBl

solution o

[ -allyl-3-cys

i mdazol -2-yl)-1

—-—r—
X 5-di br ono- 1- vi N
i ndol eb6- carboxylate in CH2
nm.) was added G gdbby catalyst (2"d generatio
0.07 mmol ). The lting solution was heat ed ‘wder
reflux for 10 h. The sol vent was renoved and the
gesul tant residue passed through a 5 silica gel pad
(CH2C12) to renove the catal yst. The elutes were then

evlapgr aﬁﬁﬂa $oPutichhl df@dﬂﬁSkE&l?ﬁhx@DM_ﬂﬂtbrﬁﬁg&F{(bf f-white
SOl | t hat . was pure e r S | . e ent
st cisametnlsitgietiasyimhyl) Bboispzal- i) B-ipfole-reaigryipte (428 me,

3. 5@7&59101)1131)&%[)%{19@5 ) w&mdedlﬂmo% in 3t} 0.8 Mmifndd) 109 Gag) 3
(q, 1H, J= 7

d. 1H, J= 8.0), 7.74 . (dd, 1
J= m@pmgms-)vwwatdgT (Ble Dypgture wagstigsed a!a TSor19 mli‘f!b““l ffghm“
1@ H %@ﬁ%&%ﬁgﬁ observed. AIIEI bron:ude (420 m%, 3.5 mmol) was added and the

Il azepi no[ 1 aJln car hoxylic acid,
1 3- repultingmiapire V@i mrh ¥leng chloride (10 ml.) was

added and the solution was washed Wlth 1IN HCI (3 x 10 mlL), dried (Na;SO,),
filtered and evaporated to give the title compound in a form pure enough for use in
the following step (100%). "H NMR (300MHz, CDCl;) & 0.04 (s, 9H), 0.80 (m, 2H),

15 1.00-2.00(m, 10H), 2.45 (m, 1H), 3.43 (dd, 2H, J= 7.5, 9.6 Hz), 3.91 (s, 3H), 4.50
(dd, 1H, J=4.8, 15.0), 4.60 (dd, 1H, /= 6.0, 15.0), 4.88 (dd, 1H,/=1.2, 17.1Hz),
5.03 (s, 2H), 5.04 (dd, 1H, J=0.9, 9.0 Hz), 5.78 (m, 1H), 7.75 (dd, 1H,J=1.5, 8.5
Hz), 7.82 (d, 1H, J= 8.5 Hz), 8.02 (5, 1H).

20

25



/ Mc000 "Br H, PdIC MeOOO I N Br Et3N N (78%for 6
steps) 15

7Himdazo[2',1":3,4J[ 1, 4] di azepi no[ 1, 2-a] i ndol e-1 0-ca
rboxylic acid, 2,3- dibrono-13-cyclohexyl-, nethyl
ester, generated in the prE@eding reacti on was

di ssolved in a m xture of QAc (10 nlL) and net hanol
(10 mL). Triethylamne (0.5 nl) was then added,

f ol . by, ,Pd-C, (109 . esul X

s ISt P RSt 2 RS R ne S b B e 2 v 1
M Ninddlees-caxbordyieé was then renoved by filtration, and
the filtrate evaporated under reduced pressure to give

a solid. Flash chromatography on silica gel

(Et OAc- Hexane 1:1) afforded 196 ng (77%for 6 steps)

of the title corrpgund as a foam 'H NMR (500 . CBXCh)

81.04-2.10 (m 10 2.43 (m 2H), 3.34 (m

3.95 (Sye 4.0 2d; J= 6.5), :
6.5), 257 17 (] \'f‘i 31_(arean ) hobe IBT
8.b). 8.08 (

J=1.5, 8.5), e
SHimdazo[2 ;1':
4J[ 1, 4Jdi azepi no[
13- cycl ohexyl - 6,
Il / N5

5H i mi dazo[2',1':3,4][1, 4] di azepi no[ 1, 2- a] i ndol e- 10-ca
rboxylic acid, 13 cycl ohexyl - 6, 7-di hydro-, nethyl
ester (SMethyl 1@1ﬂ§mhpxﬂés(4eﬁ~@bmpeﬁ(@n Gi (5 m)

?nn)o(l ure %asyé\% Pﬁs‘g%ylf lgéé 4@61 ??ﬁqﬁem&al ene ¢ h?gfbl%ggerated
was ireitiel ebhveﬁ'calctlmw&h digsoived oy { ®lution of TH@FdIlM)Ih THIRd0 mL) and
aci G B RSBl P o 2 My ik BB CRRALIV then

laﬂ uadded ahdthe solatien weashed tvith ctatmt (Mi&m[});lm (M50 filtered and
The

N B'zny BQE@N

-a] i ndol e- 10- carboxylic a
I hydro McOOC NaO HOOC / D

evaporated fo give the title compound as an off-white solid, which was also pure
enough for next step. The off-white solid was dissolved in 1,2-dibromoethane (3
mL). Triethylamine {300 uL, 2.0 mmol)} was added and the resulting mixture stirred
at 85%C for 2h. The solution was then evaporated under vacuum and the residue was
15  dissolved in CH,Cl (10 mL), and then washed sequentially with 1N HCI, water and
brine. The mixture was then dried (NazS0y), filtered, and evaporated to give a solid
residue. This material was dissolved in a small amount of CH,Cl; and passed
through a silica gel pad (CH,Cl,) to remove colored by-products. The elutes were
concentrated to give the title compound, in a form pure enough for use in the next
20  step. 'H NMR (500MHz, CDCl5) & 0.80-2.10 (m, 10 H), 2.42 (m, 1 H), 3.30-3.40 (m,
1 H), 3.0-3.50 (m, 1H), 3.94 (s, 3H), 4.10-4.30 (m, 2H), 4.55-4.70 (m, 2H), 4.87 (d,
1H, J=17.0), 5.11 (d, 1H, J= 10.5), 5.80-5.90(m, 1H), 7.80 (dd, 1H, /= 8.0), 7.85
(d, 1H, /= 8.0), 8.08 (s, 1H).

25



conbi ned extracts were dried (Na2SO4), filtered and
evaporated to give 85 ng (100% the title conpound.
"H NWVR (500MHz, CDC13) 8 1.30-2.10 (m 10 H), 2.45
(m 2H), 3.36 (m 1H), 4.07 (t, 2H J= 6.5), 4.20 (t,
1H, J= 6.5), 7.09 (dd, 1H, H& 1 5), 7.34 (dd,1H,
J=1.5), 7.85 (dd, 1H, J=1. 8. 7.93 (d, 1H, J=
8.5), 8.15 (s, 15 1H. 2- propen0| c acid,

v Mt kel el TS A A Bt s 2 82 -6

yl )E@bb)gmté Jam noJcycl opent yl Jcar bonyl Jam noJphenyl J-,
met hyl ester, (2E)- 20 HOO\ I / N~ NHTNN) N M:O000
186 b5Himdazo[2',1':3,4][1, 4]diazepi no[

1, 2-a] i ndol e-10- car boxylic acid, 13

cycl ohexyl -6, 7-di hygro-Br(18 ng, 0.05 nmol) ang TBTU
(24 nmg, 0.075 mol % wa di ssol ved in DI\/BO(
Di i sopr | et hyl am/ne (26 ul, 0. 15,384 )
and the ﬂ% &~ yaldl, st 5‘For 5.
(E)-nmethyl 3-4 3

am nocycl opent aneca boxam %fo) phenyl)acryl ate 0 ng,

e chloride (3 nL) was &dd€éd and
the solution was washed with aqueous HCl (0.SN, 2 x 5
gl), dried (Na2SO4) and evaporated to give a residue.
Fl ash chromat ography on silica gel (EtOAc-CH2Cl12 1:3)

fforded (- . i-
?508{\/'; Mé 1?1(38&%%{%%86%5&13@%{& (2 i’a:HgiUg%yl) -1H-imidazo
( m 224))-1H-;_11d913>_ cagbpxyjpte wagdissplvsd ipa ggut(qﬁo gquémmgmgg)nde ©.5

M iﬁ)l\é(e oY% élSAl?ﬂm 10 fnL & &!e h%ﬁb yeilUWQt)ﬁ’ihon Igvlﬁlslﬂeaféd to

7 065 %Cffor 11, Mgthyleny ch1¢r1c13=42 uaL) s thpﬁrd@ﬂl, osfzd 'ewe-@ater (50
4 13y e e S g
7. 98ephasited] dfied (NaSO4), filtered and evaporated to give the title compound in a
form pure enough for use in the next step. "H NMR (S00MHz, CDCl) & 0.8-1.90 (m,
10 H), 2.50 (m, 1H), 3.92 (s, 3H), 4.55 (dd, 1H, J=4.5, 16.5 Hz), 4.70 (ad, 1H, J =
6.5, 16.5 Hz), 5.85 (dd, 1H, J= 6.0, 17.5 Hz), 5.05 (d, 1H, J=10.5 Hz), 5.09 (d, 1H,
15 J=9.0Hz), 5.26 (d, 1H, J=13.5 Hz), 5.7-5.80 (m, 1H), 6.56 (dd, 1H, J=9.0, 16.0
Hz), 7.77 (4, 1H, /= 8.0 Hz), 7.82 (d, 1H, J = 8.0 Hz), 8.07 (s, 1H).

7H-imidazo2',1':3,4][1,4] diazepinof1,2-a] indole-10-carboxylic acid, 2,3-dibromo-
13-cyclohexyl-, methyl ester

20

¢ ¢ ~

Br 00C
MeQOC N NI Grubbs MeOO N NI
VAR —_ 7N
N Br N



oi ¢ aci d,

[ (13- cyclohexyl 6, 7- di hydro-5H i m dazo[ 2;
]dlazeplno[l 2-aldi ndol - 10-

] am noJdcycl opent yl Jcar bonyl ] am noJphenyl J- (
~. .~ N woof, t%§oocM 20 2-propenoi c acid,
1- [[(13 cyclohexyl 7-di hydr o- 5H

m dazo[2',1': 3, 4][1 4] di azepi no[ 1, 2- a] i ndol - 10-

O b Yk P AL SR RO AT SRR 1.

nmet ham&zo](‘ﬂyﬁ-lm_ihdow@bt&mﬂh&(ﬂﬂ%ﬁﬁlz (80 hLiriwhs adied Sahalsbd
Sﬂld Fﬁ @Jgué_l wg ed t ,ElT foE.Zh. mt%ﬁ@&dunder
was péfm e 10! ThOsdhéntiwhs reﬂfov&ﬂalﬂme?ﬁﬁﬂianﬁﬂ&ﬁidue sed through a
%\e/ g)g(})li at %d@td%g%e tﬁ»]rcql 1 évcggc cag(i e?_@u . N SeQIQpl\g_rEted to
2H) , gdvelihe ﬁﬂ@é‘oxfzqmun@hg an Qffdvhite-sefd {h&i ure amagh fouse i sein_

| 4 09 (t .5), 4.21 (¢
H) equen(iste HWMIS( %/ﬂmCDﬁﬂ%O}S-ngm, (QjH),)ﬁﬁﬁ(m, 1H),

630 56 3@35 3& ?% 2?;[’_9/1)3 f%dg,, Yﬁ‘}f ]‘b), ezﬁs(d;] gﬂ,b,gék 0), 7.74

7 9](d4,d,H 75 1.5,8.9, B3 (B 1HA £8,5),8)2 (s51Hur t her exanpl es

of methods that can be used to prepare additional

I0soners of the fused i m dazol e derivatives of the

instant invention, are outlined in the Schene bel ow.

H SEVEimidgel N/ - KaR 1 \4] fidzepap D) 2-WEaxde-10-canbotylitadid\I 3-cyclohexyl-

NE0OD, Do, e’ 41%

I Y
Br Et N N
{78% for 6 s’teps )

7H-imidazo[2',1":3,4][1,4]diazepino[ 1,2-a]indole-10-carboxylic acid, 2,3-
dibromo-13-cyclohexyl-, methyl ester, generated in the preceding reaction was
dissolved in a mixture of EtOAc (10 mL) and methano! (10 mL). Triethylamine ( 0.5

~ mL) was then added, followed by Pd-C (10%, 50 mg). The resulting mixture was

20  stirred at RT under hydrogen (1 atm} for 30 min. The catalyst was then removed by
filtration, and the filtrate evaporated under reduced pressure to give a solid. Flash
chromatography on silica gel (EtOAc-Hexane 1:1) afforded 196 mg (77% for 6 steps)
of the title compound as a foam. *H NMR (500MHz, CDCl) 8 1.04-2.10 (m, 10 H),
2.43 (m, 2H), 3.34 (m, 1H), 3.95 (s, 3H), 4.08 (1, 2H, J=6.5), 4.12 {t, 1H, J = 6.5),

25 711, 1H), 7.31 (s, 1H), 7.75 (dd, 1H, J= 1.5, 8.5), 7.90 {4, 1H, J = 8.5), 8.08 (s,
1H).

1
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N

1
—
—
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Be% SEM Boronate 2M KH ,0~,Br 75% O HOOC\ J 1)

HCl ° N/ N 1)Oubbs (84%~ 1 NJ 2)H, Pd/C(91% \ | /

J~ (90 for 2 eetpse) STEM9EM 1 NeOH(t00%) N3 T

BAF P*ng0% Opt O/ I N/ I (1--~1\~\ NH/ NI ~J J
0QJ Me000 HOOC 10 IH-|md zol e, T
45d||odol[[2(tr|methyl IyI)ethonymethyIJ- H

SEI\/CI SEM IN DVF, 92% N | 15 188 To a soluti on of

(50 %[ u?eg ﬂ?é%nﬁg‘ﬁ@g %[p{écﬂ%%bd cq%wﬁ%q%i 13 elohexyl-

the5r7e.§, BdrbNg suspension was stirred vigorously and
treat ed dropwi se with SEMCl (1.88g, 11.3 mmol). The

suspensi on was then s ed vi gorously overni g,lvrt’\The
solid was fidddered ofif frigmthe 5 r @90
and washed w th M qzo-’ﬂﬂgﬂ»The o
filtrates were y at ed0linder redie
pressure, and nethyl e chloride (30 nL) was

5 5H-imidazo[2',1':3,4][1,4]diazepino| 1,2-a)indole-10-carboxylic acid, 13-

cyclohexyl-6,7-dihydro-, methyl ester (90 mg, 0.25 mmol) was dissolved in MeOH
(6 mL) and aqueous NaOH (6N, 3 mL) was added. The resulting mixture was stirred
at 45°C for 1h. Methylene chloride was added, followed by water(8 mL). The pH of
the aqueous layer was adjusted to 4-5 with solid citric acid. The organic layer was

10 then separated and the aqueous layer was re-extracted with CH2Cl (iO mL). The
combined extracts were dried (Na;SOy), filtered and evaporated to give 85 mg
(100%) the title compound. "H NMR (500MHz, CDCls) § 1.30-2.10 (m, 10 H), 2.45
(m, 2H), 3.36 (m, 1H), 4.07 (t, 2H, J=6.5), 4.20 (t, 1H, /= 6.5), 7.09 (dd, 1H, J =
1.5), 7.34 (dd, 1H, J=1.5), 7.85 (d4, 1H, /= 1.0, 8.5), 7.93 (d, 1H, J=8.5), 8.15 (s,

15 1H).

2-propenoic acid, 3-f4-[{[1-[{(13-cyciohexyl-6,7-dihydro-SH-
imidazof2",1':3,4] [1,4] diazepinof1,2-a] indol-10-
y{)carbonyl]amino]cy&lopen@{] carbonyl]amino]phenyl]-, methyl ester, (2E)-

20



added to the residue and the subsequent solution was
washed with 0.1 N Na2C03 (3 x 50 nL), dried (Na2SO™4),
filtered and evaporated in vacuo. The residue was

di ssolved and the solution passed through a silica
gel pad (CH2C1l2) and evaporated to give 4.15 10 ¢
(92% of the title conpounH“as a colorless oil (H gh
vacuum was used to renpve excess SEMCI).1H NMR

oy, 5. sepukaal Pl Aearpinel LR eapppytic ik, 13-

3 CWH@H@MLB 724l yre-qU®mb; §. Dimhbl) and TBTU (24 mg, 0. 075 mmol) was

rot HARORER B DMSB st opmrpppslanis (26 Lol gD ares added

SEM alaft'tﬂerlﬂﬁkhﬁ‘e @a@ﬁ&&awkr $ordinfh. Then (B)-meﬂ-gl 3(4-(1-
3-cycl ohexyl -2-(4, 4 5-tetranet hyl -

di o>aecye aenzanmrboxawﬁom Hiaceylate §imes).69mmolyps pdded and

1H ithd didfnGvas Himedat RAOehight. Methylene chioride (3 mL) was added and
[[2-(trimethylsil et hoxy] et hy 562

rolthe sk o@n@swﬁcﬁrg oo FRII0 5ot 3 Sanb i@l 04 and

I e Mwﬁ“ﬁﬂgéﬁﬁ’wé"‘é‘%f (Bc-CHCl
addeldS)atﬁﬁirdeﬂésmmg (81¢0) wiimethybesics WﬂﬁoﬂMﬂl&C@Eﬂlﬂ 51.30-2.00
B Tris B T30 2ep tndihy Zafiss treaBiard SR o8P, 37808 10,
B (elcxﬂa(@, 3ir1=l;) 40ag, 2Hdpd 6.3),f401|7|(Q\MUJIr:I}6 D06.84. ()t HNALAS.0), 6.49 (s,
11 oM0a 06 1 JHo! i h;ﬁﬁ%@ﬁ e &&S’d’pﬁgﬁ?ﬁ%% 518189, 746
R P e e T Al 1 s e R A S VA
compoti@ ¥9-a white crystalline solid. 1H NVR (500MHz,
CDC13) S 0.00 (s,9H), 0.95 (in, 2H), 1.20-2.20 (10

11?-:1)1,1 2. gzogm 1H), 3.47 (m 1M, 3,52 (m 1?)5 389451)(8.,
78 prapenpi ackL Sy L3 elcheyh AT (2, T

NH) - imidazof24,1':3,4](1, 4]diazepinof1,2-afindol-10-

yl)carbonyl]amino]cyclopentyi]carbonyl]amino]phenyl]-(2E)-

P
e

2-propenoic acid, 3-[4-[[[1-[{(13~cyclohexyi-6,7-dihydro-5H-
imidazo[2',1":3,4][1,4]diazepinof1,2-a)indol-10-
yl)carbonyl]amino]cyclopentyljcarbonyl]Jaminojphenyl]-, methyl ester, (2E)- (12 mg)
25  was dissolve in methanol (0.5 mL). Aqueous NaOH (6N, 0.3 mL) was added and the
solution was stirred at RT for 2h. Methylene chloride (2 mL) was added and the
organic solution was washed with 0.5N HC], dried (Na,;SO4) and evaporated to give
11.2 mg () of acid. "H NMR (500MHz, MeOD) & 1.30-2.00 (m, 12 H), 2.00-2.10 (m,

20



1H i ndol e- 6-car boxylic acid,

3-cycl ohexyl - 2-[ 4-et henyl -1-[[ 2-
(trimethylsilyl)ethoxyJmethyl J-1Himdazol -5 ylJ-,

nmet hyl ester MeO / NN Pd(O& Fi N N Vinyltin\ " /
NJ SS 88%M EM 10 To a so tion of

1H i ndol e- 6- car boxylic aC|

3-cycl ohexyl - 2-[ 4-i odo- 1- [[2-

ST BT VRIS e o

add@m2H,LibéIsY e@si(aylH, tﬂmlﬁ(ﬂb,qﬂlm 18, S=mm) .34 {d, T, [50.0),

0, s, 1O 28 QU2 CEENT) s O gL o=

l\/bt hjlgsl)eq'gml(grlmg:(gis)ng,nm;sﬂpdded and the resultant

solution was washed with water (3 x 5 niL), then dried
§Na2SO4), filtered and evaporated to give a residue.
FI ash chromat ography on silica gel (CH2CI 2-EtOAc 2:1)

af f or dedFukfh@r emp{e8 3 inetiods tihhd c@nwﬁmu@ frepare additiowal isbimers of

O e i iy s

(brbaowlll) 3.94 (a, 20 3H), 5.01 (s, 2H), 5.20 (td,
1H J =1.5, 8.8), 6.00 (dd, 1H, J =1.5,17.0), 6.47
(dd, 1H, J = 11.0, 17.0), 7.70 (a, 1H), 7.78 (dd, 1H,
J=1.5, 8.5), 7.86 (d, 1H, J=8.5), 8.09 (s, 111),
9.00 (s, 1H, NH). 25 190 1H i ndol e-6-carboxylic aci4

3-cycl ohexyl - %ﬁ% et henyl -1 -[[ 2-
(tri hylse-lcl yl hox i\i! rrggda,}él J- ] i
pr ope»y"ﬂ‘)m“:9 tnh-&’ 4

Borunale

HOOC N 1} 3N HCI N J |N 1) Grubbs (64%) ~~ / F
2)NsoH 7\ D, P @1%) ranw
{80% for 2 setps) éEM dem

: :w,z/
3) THAF (30%)
o
H H N F (100%) N N
J;Cr R 7 p 4

MeOOC HOOQC

=

10
Iﬁ-imidazole, 4,5-diiodo-1-[[2-(trimethyisilyl)ethoxy]methyl]-

semcl | oeM

_KCOs, NW
‘S,N DMF, 92% = NN
{

15



MSEM 5 To a solution of 1Hindol e-6-carboxylic acid,
3-cycl ohexyl - 2-[ 4- et henyl -1 -
[[2-(trimethylsilyl)ethoxy]nethyl]-1Him dazol-5-yl]-,
nmet hyl ester (168 ny, O. 35 mmol) in dry DMF (2.5 nl)
was added KH (30%in oil 4 mol, 55 ng)

proportlon W se at RT. The%xture was stirred at RT
for 10 min untll no further effervescence was

observe | br

Sdded ante 4EPY4AS S Ao RERle 320810 apel 3t el DM

20 (ﬁ;o?nL)twsmldh}anm@hiean{zd:@ﬁ (?gm\’){f manl)pddaie resulting mpmsmn

resulta S utl on was ed. W

ari gasitﬂaés?seyous Sond BastERaRise po SEMCLT 8881 Bmifioh: The

r ess‘%g&mo oS e BB QEHo AN vediight. 1Tihé BoltPWvas filtered off from the
Et OAc 10;1) afforded 136(58 (750 of the title

onfsediagt raycﬁaem ves e%w& trates were
( goﬁm fﬁgggéh ﬁr%ss%fa cpm&ﬂyl@ﬁe clﬁéilldegﬁ'o §rl§)ws then

zr;? 2.48 (in, 3. 45 r?:
3 9a1dd@§to@%|;es1d4e the| aubsment}sﬂlutlsn@fas vastwyl with, (M,BN(NM 03 3x

' S%T{.? ‘Q‘E‘ié’gﬂzg?} ﬂl{%@d %&B@#ﬂl&% A d é’ﬁle%stdlfe\%;s dissolved

J 1mﬁl the schytioncpasied Biregh(asilicaigp! ped (€8, Chiand pvapogated tp give 4.15

16 8 e o e bl ik g g gl ot Ftmove

| H) exc26 SEMCIIH NMR (S00MHz, CDCl) 5 0.00 (s, 9), 0.92(m, 2H), 3.52 (m, 2H),

3, 4] azepi no[ 1, 2- aj i ndol e- 9- car boxylic
a0|836%%3@£clohexyl 1-[[ 2-

(tr|rrethyIS|IyI)ethonyrrethyIj-, nmet hyl ester O/ O\o
J G ubbs (64@6 O t J NSEMMS5 To a solution of

{,@dm -]car 0 %:)élp#g amlc%iexyl-z-[‘#-wdo 1-[f2-
15 [ 2(&h&%ﬁﬁﬂﬁ)&k@k}]ﬂe)@phmﬁ%xﬂﬁohﬂyﬁ rdthyTestazol -5-yl]-1

-(2-propenyl)-, nethyl ester

SEM ool
Pd(0) N /N

AS:II\I 41% 7\
Boronats t

1H-indole-6-carboxylic acid, 3-cyclohexyl-2-(4,4,5,5-tetramethyi-1,3,2-

20  dioxaborolan-2-yl)-, methyl ester (383 mg, 1.0 mmoi), 1H-imidazole, 4,5-diiodo-1-
[[2-(trimethylsilyl)ethoxy]methyl]- (562 mg, 1.25 mmof) and LiCl ( 84 mg, 2.0
mmol) were dissolved in a mixture of ethanol (4 mL) and toluene (4 mL). An
aqueous Na;COs solution (1M, 2.5 m1, 2.5 mmol) was added and the mixture was
degassed with nitrogen for 20 min. Pd(PPhs)4 (11.5 mg, 0.1 mmol) was then added

25  and the mixture stirred at 70°C under N; for 24 h. EtOAc (6 mL) was added,
foliowed by 20 mL of water. The organic layer was separated, dried (Na;SQy)
filtered and evaporated under reduced pressure to give a residue. Flash



(136 ng, 0.26 nmol) in CH2C12 (20 nL) was added G ubbs
catal yst (2id generation, 22 ng, 0.026 mmol). The
resulting solution was heated under reflux for 8 it
The 10 sol vent was renoved in vacuo, and the residue
purified by flash chronatogﬁaphy on silica ge
(CH2C12-Et OAc 10:1) to give 82 ng (64% of the title
conpound. IH NWVR (500MHz, CDC13) 8 -0.15 (s,9H), 0.77

t, 2H J= 8 5). 1.20- 9 15.2.3 IHL
5. oepigpoprPhy b icaeef(BOASBEking 2 aicesBpoddlagyoh e e
311 omgoun af alGHite érbtallind sdhid. B NMRISOOMHz, CIOO,) 8i0lod H,9H),
J= 7.5, 14, 5%},@ 5.35 (d. IH J= 10.2_? 5}85 ~§d ]1H J=
10. 893 ms2H), $30220 (1940, Z0%en, (D), 3 (my1H), 154 (op A, 3.94 G,
I( s/l d 3f§)k ?fo-lssfils %,Dzﬁ),@.?s (4d8f, (= 1.518.5)) 7.88 (@)1H, £ 84, £.90 (s, 1H),
$ mi 88365 AHSNHY 4] azepi no[ 1, 2- aJi ndol e- 9- car boxyl i ¢
acid 12-cycl ohexyl -1, 4,5, 6-
tetrahydro-1-[[2-(trimethyl stlyl)ethoxyJnethylJ ,
methyl ester 20 0\ o/ Nb NN \) / N H2, Pd/ C(91%
N) I Esedplegembengic asid dayaipheyiS-(Aetherb il

| i1 it s | -1
)&oﬁﬁ%ﬁhi £ LAY AT e 1Y Y

1, 2,30
[[2-(’?%'ire?'grr§{l'ﬁy|si yl) et hoxy] met hy |-, ‘methyl ester from
(5

the previous step was dissolved in nethanol
Triethylam ne (0.15 nd) W

(10% 15 nffpCOGherresnl tik

under a hydrogen I

t hen renmoved by at i off

to give 80 ng (100%

foam 1H NMR (500MHz, 13) 8 -0.13 (s,9

2H, J=8.5), 1.20-2.307(12 H), 2.59 (br if, 1

1%2.0), 2.70-2.80 (m 111), 2.90-3.00 (m 1H),
.20-3.30 (m 111), 3.30-3.40 (m 1H), 3.75 (dt, 1H

50 (0, M yichitdyBaoid Pepertndty &g, s gnidPa thjodo 112
7. 7Rrifsthilshlyl)ethefinfeihyl]- Hi-ithidaBol ) yI]- 3 nlthy] &ter {240.mg, 0.4 mmol)
in DMF (2.0 mL) was added tributyl(viny[)tin (190 mg, 0.6 mmol), LiCI (50 mg, 1.2
mmol), and PACl, (PPhs) 2 (140 mg, 0.02 mmol, Smmol%). The mixture was stirred
15  at80°C for 2h. Methylene chloride (5 mL) was added and the resultant solution was
washed with water (3 x 5 mL), then dried (NaSOy), filtered and evaporated to give a
residue. Flash chromatography on silica gel (CH.CL-EtOAc 2:1) afforded 168 mg
(88%) of title compound as a foam. "H NMR (500MHz, CDCl;) & 0.00 (s,9H), 0.95
(br s, 2H), 1.20-2.00 (10 H), 2.62 (m, 1H), 3.55 (br s, 1H), 3.61 (brs, 1H), 3.94 (s,
20 3H),5.01 (5, 2H), 5.20 (td, 1H, T = 1.5, 8.8), 6.00 (dd, 1H, T = 1.5, 17.0), 6.47 (dd,
18, J=11.0, 17.0), 7.70 (s, 1H), 7.78 (dd, 1H, J=1.5, 8.5), 7.86 (d, 1H, J=8.5),
8.09 (5, 1H), 9.00 (s, tH, NH).

25



I m dazo[ 4,5 : 3, 4] azepi no[ 1, 2-a] i ndol e-9- car boxylic

acid, 12-cyclohexyt-1,4,5,6- tetrahydro O N N 1) 3NHCL

/N (90 %rrss) i SEM 15 To a solution of

i mdazo[4',5" :3,4]azepino[ 1, 2-a]i ndol e-9-car boxyl iC
acid, 12- e
cycl ohexyl 1,4,5, 6- tetrahylt!froo 1-([2-(trinmethylsilyl )et
hoxy] methyl]-, nmethyl ester (5 ng) in methanol (0.5

1) RIS it Sl L ey oo gheat ed

f o | (iwetdiylteylyYerheuty] oethyi)-Y H-imeduzgies -pif -1 - (mwowwmrhbmm
was adj usted with solid NaHCO3 to pH= 5. The organic

| ayer was separated and  he aqueous | ayer
re- extracted with EtQAc {2 x InL). The onbl ne

extracts Yol 54 ) fmg_erﬁe .
@ Rxtilir &2 of Tget hy

to give a depro
acid. This m xtuPfFe wg
m.) and 25 NaOH (3N,

was heated to 50C f ¢ . Ethyl acet ate (2 )
added, followed by water (2 nmL). The pH of the™4

| ayer was adjusted to 5-6 with solid citric acid. The
organic phase was separated and the 193 aqueous phase

t th OA 2 .. i d
St s a2 Thasatbtige ol riRlols s oot peiftohos bl o ethemyl-1-
t o gi2@ridethplsifARMoxPfmektig)- 1H-ihRlagsl3pAl NelethyisteNB8 mg, 0.35

vy mimolin Gy DME (25 ml) yapgad M&tﬁmﬁ RGN

4 3 %r 10%'-‘&/1& 4t 167, 'ﬁiiﬂmx@dfb wdsstirred aBR’?)f@r 16 itk unfll nolfdether
7. 86 111

| ni sopipelis wis obpasic b bromidenoA s 20 Hax fren added and

19C dpe rbaility %&lﬂﬁé‘ﬁmeli RT#6r 20 mm Methylene chloride 55 mL) was added

tetrahydro-l-[ -(trineth |SI| ethonyrreth
and the resultant solutton was washed HC1 (3 x 5 mL), dned (N aZSO4),
filtered and evaporated to give a residue. Flash chromatography on silica gel
(CHoCl-BtOAc 10:1) efforded 136 mg (75%) of the title compound as a white
crystalline solid. '"H NMR (500MHz, CDCl;) § 0.00 (s,9H), 0.84 (&, 2H, J = 8.5),

15  1.20-1.90 (10 1), 2.48 (m, 1H), 3.45-3.50 (m, 2H), 3.94 (s, 3H), 4.20 (dd, 1H, J=
5.0, 14.0), 4.48 (dd, 1H, /= 6.0, 14.0), 4.89 (dd, 1H, J=1.0, 17.0), 4.97 (5, 2H), 5.06
(d, 1H, J=10.5), 5.11 (dd, 1H, J= 1.5, 11.0), 5.70-5.80 (m, 1H), 5.83 (dd, 1H, J=
1.5, 17.5), 6.27 (dd, 1H,J=11.0, 17.5), 7.78 (s, 1H), 7.79 (dd, 1H, J=1.5, 8.5), 7.83
(d, 1H, J= 8.5), 8.07 (s, 1H).

20
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N NNOH MOHO\N (/ NDJHO\ I NO SEM SEM 10

I m dazo[4',5': 3, 4] azepi no[ 1, 2-a] i ndol e-9-car boxylic
acid, 12-cycl ohexyl -
1,4,5,6-tetrahydro-1-[[2-(trimethylsilyl)ethoxy]nethyl
]-, met hyl ester (20 ng, 0.040 mmol) was dissolved in
McOH (1 nL) and aqueous BBEH (6N, 1 nL) was added 15
The resulting mxture was stirred at 45C for

) PR g R a6 bR A i%@ﬁs% L2

Wt RerinsettlsilyDéthoxyImaRilp, mdthel evegani c | ayer was
separated and the aqueous |ayer extracted wth CH2Cl 2
(2 m). The conbined organic |ayers were dried
(Na2SO4), filtered and evaporated to give 19.5 ngy
(100% of the title o pound as a white solid, which
was 20 pureoenough i 0

(500MHz , ~BS S gRldbs T~
1. 20-2.40 (12 . gﬂarfp,——ﬁfﬁ%a&zéa &0l
(br s, 1H), O-.lON(br s, 110, 3.31 (q,

~S8M5), 3.78 (br t, 1H, J=
4.53 (br d, 1H, J 5), 5.32 (d, 1H, J=10. 5),
(d, 1H, J=10.5), 85 (dd, 1H, J=1.0, 8.5), 7.
11, J=8.5), 8. 02 (br s,1H), 8.19 (s, 1H. 25 194
- propenoi ¢ aci d,

R F e e AU

4] a{@mmﬂﬁéthylsizymluoﬁﬂﬁiet@n 1H-imidazol-5 -yl] 1 -(2-propenyl)-, methy! ester

et W16 881036 o (b NG SHEH Grops S

-] QZ%EW'OE%MP ‘The resulting solution was heated under reflux for 8 h. The

10 solvent was removed in vacuo, and the residue purified by flash chromatography on
silica gel (CH,Clo-EtOAc 10:1) to give 82 mg (64%) of the title compound. 'H NMR
(500MHz, CDCl3) 6 -0.15 (5,9H), 0.77 (t, 2H, J = 8.5), 1.20-2.10 (9 H), 2.15-2.30 (m,
C1H), 2.47 (br t, 1H, J=12.0), 3.25-3.35 (m, 2H), 3.94 (5, 3H), 4.10 (ddd, 1H,J=1.5,
5.0, 10.0), 5.06 (dd, 1H, J=17.5, 14.5), 5.35 (d, 1H, J=10.5), 5.55 (4, 1H, J= 10.5),

15 6.08 (m, 1H), 6.89 (d, 1H, J=10.0), 7.73 (dd, 18, J= 1.0, 8.5), 7.84 (d, 1H, J=8.5),
7.90 (s, 1H), 8.14 (s, 1H).

3.5), 3.40 (q, 1H,

Imidazo{4',5":3,4] azepino{1,2-alindole-9-carboxylic acid, 12-cyclohexyl-1,4,5,6-
tetrahydro-1-{[2-(trimethylsilyl)ethoxy]methyl]-, methyl ester
20

0 ~ 0
N ~o N N
4 —_— v
¢S HaPacE1%) e
SEM Em



I m dazo[4',5":3,4]azepi no[ 1, 2-a] i ndol e-9- car boxylic
acid, 12-cycl ohexyl -
1,4,5,6-tetrahydro-1-[[2-(trinethylsilyl)ethoxy]mnethyl
]- (19.5 ng, 0.40 mmol) and TBTU (25 ng, 0.08 mmol)
was di ssolved in DVSO (1 . Diisopropyl ethyl am ne
10 (21 uL, 0.12 nmmol) was Fdded and the nixture was
stirred at RT for 5 min. Then (E)-nethyl

b IR SRR AR R 2 b 1

sti r[m@rmbthflﬁlﬂ)e&rmyptathyl}/ﬁhétyﬂm frodn alid p}evw\(sa:tsﬁ_v)vas

(o dRPo% Apsehaps Ot BRI TUR ol ypo Ao igved vy P

gl ve{:aw.essdm T sl éﬁ@fﬁﬁi%)daORTSmﬁtr&al ged Bl atm)

?ﬁ%br %ﬁéﬁh@ﬁ%@ﬁ@%&%ﬁeﬁdﬁ?ﬁ%@mw give

CDCI
oS Ssahgg?(m@%}éf mgoﬂashwh%@f%%réﬁ@m@omﬂz, CDCl3) &

3 2605%1(8. 03%08215 J 8.53 qZI_-D*QGIZPDJES%ﬂE)i, 115:-77£|)1(5b12 0),

L 2?’# dzlsol@,ﬁ)fg %%(Zé 06?@, B )3, 36 330 ("gﬁ?ggsjsm gdgéﬁ{@) 375 (d,

1H, IH;IG 405, 146),57.94 €S, 3H), SKB)Q, TH, I5 (0D, 590(d 1, J= 10.5,7.74

a2 s g g Bl =g adr gl o

7.96 (s, 1H). 25 195 2-propenoic acid,
3-[4-[[[2-[[(12-cyclohe)l-1,4,5,6-

tetr }

yl)gg’%gé{g {ﬂsdf?% %gff%ﬁé%?gﬁgcar ofﬁyg/zlc?g %?%51456-
, heethpydrester, (2E)- gx N N'jJ T WI- MO0O J~2 3'

2- propenoi ¢ acid,

3-14-[[[2-[[(12-cycl ohexyl -1, 4,5, 6- tetrahydro [ -] 2-
(trimethylsilyl)ethoxy]methyl]-imdazo[4", 5" :3, 4] azepi
no[ 1, 2- Bd

yl ) car bon

nmet hyl

15

To a solution of imidazo[4',5%3,4]azepino[ 1,2-a)indole-9-carboxylic acid, 12~
cyclohexyl-1,4,5,6-tetrahydro-1-{[2-(trimethylsilyl)ethoxy]methyl]-, methyl ester (5
mg) in methanol (0.5 mL) was added 3N HCI (0.5 mL). The mixture was heated to

20  65°C for 8 h. Bthyl acetate (1 mL) was added, followed by water (2 mL). The pH of
the aqueous layer was adjusted with solid NaHCQ; to pH=5. The organic layer was
separated and the aqueous layer re-extracted with EtOAc (2 x 1mE). The combined
extracts were dried (Na;80s), filtered and evaporated to give a deprotected mixture
of methyl ester and acid. This mixture was then dissolved ih methanol (0.5 mE) and

25 NaOH (3N, 0.5 mL) was added. The solution was heated to 50°C for 1h. Ethyl
acefate (2 ml.) was added, followed by water (2 mL). The pH of the aqueous layer
was adjusted to 5-6 with solid citric acid. The organic phase was separaied and the



0.035 mml ) was dissolve in a solution of TABF (1Min
THF, 1.0 nmL). The solution 10 was stirred at 60 for 1
h. Methylene chloride (2 nmL) was added and the

sol ution was washed wi th aqueous NaHCO3 (0.1N), dried
(Na2SO4) and evapor at ed t09g| ve a dark residue.
Recrystalization form net hanol gave 7.0 ng (32% of
deproteced conpound as a white solid. 1H NVR (500MHz,

5 Otk s foigugd Wigh BORG 0 T LRT). Tispopined extipgs were
4 2&1a(dma$d)4) fgtefa’ld I?IJ;& j(iaimaidd, to gwlce rﬂg (5066) 43 thehitle sompdind. 'H

7 b (3Oobihz; et 30830 tay, 1030 250250, 250, 3y 288, /=
';l@ 3, 5i(ggl,iﬁr.fg’l2% ’436 ngl2 Cycid&]u-ip'l’:ﬁs glj)'!)}v 82%1, H,J

ropenoi ¢ aci ["'ohnt yl
fetrﬁ@d"’r%ﬁ@h H’Dz&%ll(&; 4] azepi no[ 1, 2-a] i ndol -

yl ) carbonyl ] am no] cycl opent yI Jcar bonyl Jam no] phenyl ]-

(2E) g\ i ~r NaOH i p \ q Jfl I McOOC' HOZC 196
2- propen0|c acid, 3- [ (12 cycl ohex 1,4,5,6-
¢ ob iAot dseing 154 idafetr s borolia cid o crelohL L 4,56

I Wg onyl ] am no] phenyl ,
N )%@P est é}ﬁﬂppﬁe ?S‘Qgé%nle?v@yfdl gs%nl ve i]nprret%a]nol
(0.5 nmL). Aqueous NaCH (6N, 0.3 nL) was added 5 and

the solution was stirred at RT for 2h. Ethyl acetate
(2 n) was added and the pH of the aqueous |ayer was

phase wayy~s i e NaORAMERN, ) HB o
give 3.5 ngy 8 Titre aci (Hal,
MeOD) 61.40-2.% . 2.45-2.55 (m 21} NT,
2H, J= 7.0), 1H), 4.28-4.35 (m SEM42

(d, 1H, J=16. O): -7.62 (m 6H), 7.78 (s,
17.86 (d, 1H, J= 8.5), 8.03 (s, 110. Exanples of~“sone
of the nethods that can be used to prepare sone fused

Imidazo[4',5':3,4]azepino[1,2-ajindole-9-carboxylic acid, 12-cyclohexyl-
1,4,5,6-tetrahydro-1-[[2-(trimethylsilyl)ethoxy]methyl]-, methyl ester (20 mg, 0.040
mmol} was dissolved in MeOH (1 mL) and aqueous NaOH (6N, 1 mL) was added.

15  The resulting mixture was stirred at 45°C for 1h. Methylene chloride was added,
foliowed by water(2 ml). The pH of the aqueous layer was adjusted to 4-5 with
solid citric acid. The organic layer was sepatatéd and the aqueous layer extracted
with CH;Cl; (2 mL). The combined organic layers were dried (Na;SOy), filtered and
evaporated to give 19.5 mg (100%) of the title compound as a white solid, which was

20  pure enough for use in subsequent steps. "H NMR (500MHz, CDCl3) § -0.13 (s,9H),
0.77 (t, 2H, J=8.5), 1.20-2.40 (12 H), 2.60 (br t, 1 H, J=12.5), 2.70-2.80 (br s, 1H),
3.00-3.10 (br s, 1H), 3.31 (g, 1H, J=8.5), 3.40 (q, 1H, /=8.5),3.78 (brt, 1H, /=
14.5), 4.53 (br d, 1H, J=14.5), 532 (4, 1H, J=10.5), 5.45 (d, 1H, J=10.5), 7.85
(dd, 1H, 7=1.0, 8.5), 7.89 (d, 1H, J = 8.5), 8.02 (br 5, 1H), 8.19 (s, 1H).

25



pyrazine derivatives of formula | are outlined in the
schenme below. N) Pd(O MOOC, ' \ NXC3p KH 75% i |
HOOC_,, HN 66s dtc MO~-C H T N O tA ooc 'JI FCC
15 197 1H i ndol e-6-carboxylic acid,

2- (3-chl oropyrazinyl) - 3- cng(ohexyl -, methyl ester

NleOOO N \ I / N (ryxg P

0) 4396 q N g

1H-i ndol e- 6- car boxyl i c acid,

-2 ’
S YRS Sy B 5 oo o )
2, S(Qrmm!ﬁﬂm@@gthmjmm(m&imﬂw' 5'3, ‘@aﬁpﬁbﬂ aa]:tndal-@I- (84

S SRR it isop i e Bl amio Ttttk et L2

(IM 2.5 nit, 2.5 mol) was added and the m xture was
degassed with nitrogen for 20 mn. Pd(PPh3) 4 (11.5

ng, 0.1 nmol) was added and the m xturg-was stirred
at 60C under N2 20 h. EtOQAc 10 ( s added)
fol | onad N Wedbenling(8Tle B &
separ at ed, e g 0 ¢ W
$EM | SEM
MeOOC
5

10

15

20
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Imidazo[4',5":3,4]azepinof1,2-a}indole-9-carboxylic acid, 12-cyclohexyl-
1,4,5,6-tetrahydro-1-[[2-(trimethylsilyl)ethoxy]methyl]- (19.5 mg, 0.40 mmol) and
TBTU (25 mg, 0.08 mmol) was dissolved in DMSO (1 mL). Diisopropylethyl amine
{21 ul, 0.12 mmol) was added and the mixture was stirred at RT for 5 min, Then
(E)-methyl 3-(4-(1-aminocyclopentanecarboxamido)phenyl)acrylate (20 mg, 0.07
mmol) was added and the solution was stirred at RT overnight. Methylene chloride
(3 mL) was added and the solution was washed with aqueous HCI (0.5N, 2 x 3 mL),
dried (Na;SOy) and evaporatéd to give a residue. Flash chromatography on silica gel
(BtOAc-CH,CI; 1:1, then MeOH) afforded 26 mg (87%) of the title compound as a
white solid. "H NMR (500MHz, CDCL) 8 -0.13 (s,9H), 0.77 (t, 2H, J= 8.5), 1.20-
2.65 (21 H), 2.65-2.75 (m, 1H), 2.90-3.00 (m, 1H), 3.26 (g, 1H, J=8.5), 3.36 (g, 1H,
J=8.5),3.75 (br t, LH, J=14.5),3.77 (s, 3H), 447 (br 4, 1H, J=14.5), 5.26 (d, 1H,
J=10.5),5.39(, 1H,J= 10.5), 6.33 (d, 1H, J=16.0), 6.57 (s, 1H, NH), 7.35 (dd,
1H, J= 1.0, 8.5), 7.45 (d, 2H, J=8.5), 7.61 (d, 2H, J=8.5), 7.61 (d, 1H, J= 16.0),
7.79 (s, 1H), 7.85 (d, 1H, J=8.5), 7.96 (s, 1H).



dried (Na2SO4), filtered and evaporated under reduced
pressure to give a residue. This material was

fracti onated using flash chromatography on silica gel
(CH2Cl 2- EtOAc 10:1) to afford 160 ng (43% of the
title conpound as a foam Jg NI\/R (500l\/Hz CDC13) 8 - —
1.20-2.00 (m 10H), 2.88(51 3.94 (s, 3H), 7.79
(dd,1H, J 15 = 1.5, 8.5), 7. 91 (d, 1H, J=8.5), 8.14

d, 111 H,. J= , 8.60 (b ,
( 2%"""8’“6@‘)( &[§{fé Igazfy@?hmflf—f‘fg)gbl e- 6- cgr Loxfll ic
aCI fbt}%hﬁ&@fnﬁh%yi'ﬁﬂ.? 4 Bremidly 2Ry mdel-9y | ) -, nethyl ester
e
198?J%W@A /e OBf"‘i(lj’leﬂi’Wﬁm%miﬂé’W&}xWF‘éy’ﬁ%

2-(3-chl oropyrazinyl)-3 cyclohexyl , et hyl ~gster (160
ng, 0.43 mol )% 2 ) dded i
|

tributyl (vi \8}1
1.2 mol) d PdC12
Snol o The m xture wagy st ir ed vad 5C for 2h und

nitrogen. Ethyl acetate m.) was added, followed by
10 nL of water. The organic phase was separated,
8ried (Na2SO4), filtered and evaporated to give a dark
residue. This material was fractionated using flash

chr omat ogpaqriepoio acid, I-[4c Al LfE{1 2 crrloiexyl-1.8:5 Gpetralrydno- 14{[3-

(sobrtpeapmayh iy STRRBIRG L2 Y-

3 ,YBGaﬂiGwﬁ])imBﬁ]@tlob&;t)’wonﬂ]mnébh?ﬂﬂime@l !ﬂer;(llﬂ} (26 mg,

1 7 8) 5 P & in iﬁf’ﬁ‘j‘m oféjﬁjgp (%J Egﬁzlg, ﬂy‘ ]‘gme 4gglut:on

1() d v&éhHstmﬂed aZ 60for 18. Metlfydenelchloride(2mD) waaddad 4ixl thd s¢lution was
5o eristonth mbes NeFlcdRIHub S0 Drss 0 ms grappmghty sive n du

residue, Recrystalization form methanol gave 7.0 mg (32%) of deproteced
compound as a white solid. *H NMR (500MHz, CDC};) § 1.20-2.75 (m, 18H), 2.50-
2.60 (m, 2H), 3.00-3.10 (br s, 2H), 3.78 (s, 3H), 4.00 (br s, 1H), 4.26 (m, 2H), 6.33

15 (d, 1H,J=16.0), 6.43 (br s, 1H, NH), 7.26 (br d, 1H, J=8.5), 7.46 (d, 2H, J = 8.5),
7.61 (4, 1H, J=16.0), 7.62 (d, 2H, J=8.5), 7.73 (br s, 1H), 7.83 (br d, 1H, /=8.5),
7.91 (br s, 1H).
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3)~4§ (140 0.62 mo

2-prapenoic acid, 3-{4-f{[1-[{(12-cyclohexyl-1,4,5,6-
20  tetrahydroimidazo{4',5":3,4]azepino[1,2-afindol-9-
yl)carbonyljamino]cyclopentyl] carbonyl] amino]phenyl]-,(2E)-
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methyl ester 15 H NN ~& MMONN \ | KH 7b% \ (
\N-'" To a solution of 1H i ndol e-6-carboxylic acid,
3-cycl ohexyl - 2- (3- nmethyl pyrazinyl)-, nethyl ester (46
ng, 0.13 mmol) in dry DMV (2.0 nL) was added 20 1H
(30%in oil, 0.2 mmol, 26 proportion w se at RT.
The m xture was stirred at for 10 mn until no nore
ef fervescence was observed. Allyl bromide (20 ng, 2.0

T ool R B R e ) s hen
addetdtrﬂrydroﬁhﬁamﬁ#‘;jt 3. 9hnzepisdbd-alinddi-9-N HCl (3 x 5

gi v@)l)garrbgé* lgaﬁﬂ’g w%f?eé’qujf’%"s }S% aﬁg]&elég %‘gﬁ dF}'g%Iﬁ) (.0

chr ang;tmrmmye armethhriol 0. 98IL).( Ky6adas Na@HTEN,10. S)nn)@vas added

el 2555 o, A, eyt ot 2 SRR () s dandthepH

S,mS 6!‘%&) 5u30114$ay6mwal hﬂjust@d %ﬁﬁh &)ﬂd cﬁn5éclﬂ d'!*he é ¢ was

)= £oPAY ﬂneé?w%;ggs)ﬁnds rasédw@vsé 5(%(7% ot et téle@cld 'H
g &ﬁvﬁ{i ﬁéobgs 1'{1;#)20556(1511@ (21'1?5-2 %H&:ﬁ‘bﬂ)% s &/218).7=7.0),
(OB, mmw 3si{ns,am. 642 (d81HOJ T 46.01 Ay8-162001, 6H), 7.78 (s,

3l ~ 5 2.0)
lngy 2?%%%"2@'9 8ﬁaze $ho 1,2-a]i ndoI e-1 0-carboxylic

acid, 13-cycl ohexyl - met hyl ester WOWN 2 N /
Grubbs / 10 To a sol ution of IH-indol e-6- car boxylic

acid, 3-
et henyl pyr gﬁl? {A" (Jf%&n(}%%%dﬁﬂ}atcanbexﬁe?to Jrghare soge fused
nmy, POrELE derivd es of foRQs Yarg Gutlined in the scheme below.
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nm.) was added G ubbs catal yst (2d generation, 8 ng,
0. 0095 mmol ). The resulting 15 solution was heated to
reflux for 4 h. Solvents was renoved and the residue
was purified by flash chromatography on silica gel
(Hexane- Et OAc 3:1) gave 37% (100% of cyclic
conpound. rH NVR (500MHz, 13) 8 1.20-2.10 (m |
O—I), 3.20 (tt 111, J= 3.5, 12.0), 3.96 (s, 3H), 4.70

=1 1FgyeteSpaientic i L ehiarorarill-geiops et ester

8.5), 8.17 (8, 110 858(d 20 1H, J= 2.0), 8.63 (d,
1H, J= 2.0). 200

SH pyrazino[ 2', 3. 3, 4] azepi no[ 1, 2-a] i ndol e~10- car boxyl i
c acid, 13- cycl ohexyl - 6 7- o ster MeQ2
V NN H2, Pd/C LN
5H pyrazi no[ 2' g -aé%ph?o[l 2-3 Sl e-\,h.CJcar boxyl
ic acid, 13- cyN yI (37 mg, 0.095

di ssol ved in a mxture of ethyl acetat €
met hanol (1 nL). Pd-C (10% 7 ng) was addéd and the
resulting mxture was stirred at RT under hydrogen (1
at n) f or 1H-itdoledacabystlicweid, 3-cydeheryl-2(44,5 A dettametin-1,3,2-

£ 20 RS oh8 ol Y8 13 il o5 me.

(m 2DGdrh)l) afd BIC1 ( B4 mng) 0 nin@lDwete, diRblvediin sfniXjure afemanol '

6. 0P eThept (Pt A hangdinfNe0s polghon (e 3 gt 28 el was

?HSh%dfa;ﬁdﬂ{e%ixxﬂw wasaieg&swmtamﬁogehqozz@m d@PhOY(11.5 me,
Sbt B o ien aded ndfhs ity simed #6005 wadesNe Sor20.by FHOAG
16 agiCil Pwas/ddded) exichwed by 25 SO iter] The Wmnid 163Rr Was fparated,

sol uti on of

5H BriekFiaeRfpe:; filtpredund pyanspatetnderreduced prsssuire (9-giverassigie-
' C Tﬁﬁ 'nﬁtméﬁwsyme&awd ushg 7ﬂd§h tam%a og%? by kiti&sgR (CHAY,-

[) In nethanol added aqyeous

NaOEItQm\IlG b) tg affpyd lmgﬁ‘a%ﬂtqfdhe %ﬁscmma@amfosmc H3YMR
(500MHz, CDCl3) § 1.20-2.00 (m, 10H), 2.88 (m, 1H), 3.94 (s, 3H), 7.79 (dd, 1H, J
15 =15,8.5),7.91(d, 1H, J=8.5), 8.14 (d, 1H, /= 1.5), 8.41 (4, 1H, J=2.5), 8.60 (br
s, 1H, NH), 8.63 (4, 1H, J=2.5).

IH-indole-6-carboxylic acid, 3-cyclohexyl-2-(3-methyipyrazinyl)-, methyl ester

o A
oD e ﬁgb



201 | h. Ethyl acetate (2 nL) was added, followed by
water (2 nlL). The pH of aqueous |ayer was adjusted to
5-6 with solid citric acid. Organic phase was
separated and aqueous phase was extracted with Et OAc
(2 x 2 nL). The conbined oggani c phased were dried
(Na2SO4) and evaporated to give 29 ng (100% of the
title conpound 5 which was pure enough for the next

> an (1, Do sobR0Rof i ndledlandyfleid, 20 bronyidy-o

1 H, cgciolickyb)methylkatet (160 2tg, 0.33 mubolbin DMFES.0(ul,) Was,added

1, et e g © S, B tsd e, sl drdCh et

3 [ 4140 b, (.02 thihol; $erineiigX yThebmiknuite waslstoreBldt 8FCrfor2innider

31 ) B P erile 5 113 S a9 A P 9 i Ty oraanic
. Mphkbg lwee SéRfated, diiod (NahSOY, ﬁlﬁredJﬁd-EOa;ﬁrtﬁai toigivera dafk residue.

th d 033 I DI\/SO nmL

TET R w08 BaCARE W s PR G g B el
ani m@o{a&io q}to a@foild EXZQ%)TJI’%%%M&?OW 'H'NMR sbomHz
RT for hen side-chain amne (1

3
mmIC}DW h’é‘b‘é&o fmdlGHhe2.64 (it Hoh=vies 120),8 dS. ,R5F54 (dd, 1H,J

veLny r d —
tehe so ut| i@h\/\f/a}g’r{e 9 ﬁaﬁﬁe@%%%&%ﬁ,ﬁgsgﬂgm"
m.) 8.5)R. ﬂ%@ 2854, 13hd -—%p&ﬁﬁ(cdet H5=Gi0)9.02 {soBH,ANIg).
Fl ash chromat ography on silica gel (EtQAc-CH2A 2 2:5)
afforded 13 ng (629% of nethyl ester as a white solid.
1H NWR (500|\/Hz CDCl 3) 8 1.30-2.00 (m 14H),
2 2 JHRind@eGraar Biylic &id3-@clobexyld-(: E-ch)!?}y@r%yUQl«@pr@mnyi)
t, 2H J=7.0), 3.22 (t, 1H, J=11.5), 3.78
”?%&"?‘9"‘%‘ 16 (t, 2H, J 25 = 6.5), 6.35 (d, 1H,
1% 16. 0), 6.48 (a, 1H, NH), 7.34 (d, 1H, J = 8.5), 7.47
d, 2H, J= 8.5), 7.60-7.65 (m 311), 7.94 (d, 1H, J=
8.5, 7.98 (s, 111), 8.46 (d, 1H, J= 2.5), 8. 62Jd,
- /

)

To a solution of 1H-indole-6-carboxylic acid, 3-cyclohexyl-2-(3-

methylpyrazinyl)-, methyl ester (46 mg, 0.13 mmol) in dry DMF (2.0 mL) was added

20 KH (30% in oil, 0.2 mmol, 26 mg) proportion wise at RT. The mixture was stirred at
RT for 10 min until no more effervescence was observed. Allyl bromide (20 mg, 2.0
mmol) was added, and the resulting mixture stirred at RT for 20 min. Methylene
chloride (5 mL) was then added and the solution washed with 1N HCI (3 x 5 mL),
dried (Na;S0O,), filtered and evaporated to give a residue. This was fractionated

25  using flash chromatography on silica gel (EtOAc-hexane 1:3) to afford 38 mg (75%)
of the title compound as a light yellow oil. "H NMR (500MHz, CDCL) 8 1.10-1.90



202 2-propenoic acid,
3-14-[[[I-[[(13-cycl ohexyl -6, 7-di hydr o- SH pyrazi no[ 2;
3 ':3,4]azepino[ 1, 2-a]i ndol -10-

yl ) carbonyl j am noJcycl opent yl j car bonyl j am noj phenyl j -,
(2E) HOHO NNNN-~G', 5/ ONeOH~\ O~~ HcCcdl 5
The 2-propenoic acid,
3-[4-[[[2-[[(13-cycl ohexyl -6, 7-di hydr o- 5H

i ! LI 3 . ’ ) X L_ i _
5?/; 3‘?? E%ng r(nmh %3?}6 3 ?F@%gﬂi»f} ]5]%‘ ég%:ggﬁg r]4£1128f’€h63n§}1 llh_l,’.f =6.0,
et HPIS).ekiteld, LIL2EF 17.04 3.95dd, 11D /&= D mIDKJd, WEs/ di2dh d0-9)k 5.65-

in 6

add(;r!(['?t 52@%9*—1?{((;5].5818@u %ﬁggq@)’:\?@&k a % g?%‘l)w—,dﬁgf%%dd’ 15,
acet/at BO(85) L34 \h I Had ) 10 (st b)), 8140dd, 1tHhd =)0 8.68 (d, tH, /=
Iayﬁr )vvas adjusted to 5 with solid citric acid. The
organ’c phase was separated, dried (Na2SO4) and

evaporated to give 9.0 ng (69% of the title acid as
a white solid. 'H NVR (300MHz, MeOD) S 1.30-2.60 (m

2 oo 3l oot o g il .

15. Metyleded (d, 2H, J= 8.7), 7.58 (d, 2H, J=8.7),
7.63 (dd, 1 H J=1.2, 8.4), 7.95 (d, IH J=18.7),
8.15 (d, 1H, J=0.9), 8.49 (d, 1H J= 3.0), 8.68 (d,
1H, J= 3.0). Further exanples of nethods that can be
used to prepare ring-ffised five 20 nmenbered

het ercocylic derivati & of the instant inventi are
out | i ned ngoddie _scheg he OV\LGZ&% MeO, =N
Gt Ae M 000 COO ‘ /\____“_‘_,. )

10

To a solution of 1H-indole-6-carboxylic acid, 3-cyclohexyl-2-(3~

ethenylpyrazinyl)-1-(2-propenyl)-, methyl ester {38 mg, 0.095 mmol) in CH,Cl; (6

mL) was added Grubbs catalyst (2°¢ generation, 8 mg, 0.0095 mmol). The resulting
15  solution was heated to reflux for 4 h, Solvents was removed and the residue was

purified by flash chromatography on silica gel (Hexane-EtOAc 3:1) gave 37 mg

(100%) of cyclic compound. "H NMR (500MHz, CDCls) § 1.20-2.10 (m, 10H), 3.20

(tt, 1H, J = 3.5, 12.0), 3.96 (s, 3H), 4.70 (d, 2H, J = 7.0), 6.60-6.70 (m, 1H), 6.96 (d,

1H,J=11.0), 7.75 (dd, 1H, J= 1.0, 8.5), 7.95 (d, 1H, J=8.5), 8.17 (s, 1H), 8.58 (d,
20 1H,J=2.0),8.63 (d, 1H, J=2.0).



NaOH - HOOC i | N gN COOH TFAA- TFA HOOC THF/ MeOH H20
y \ ax HOOCHOOCHHNRg Br ~\ CBr2 -\ 1 / O

Et hanol N R EtOAC-CHC13 O HOOC H2WH H O DWMF The
synthesis of the required brono ketone internmediate is
descri bed below. The tar ]=18 het erocycl es are obtai ned
by condensation of this conpound with 5 appropriate

am de or th| oam de derivatives. Mt hyI

3 cus) Bhel) o RRRROKY) STARIP Yt b SehnsRle 7

3- cy!diyd:lme,wéthjlbbtemdol e- 6- car boxyl ate (500 ng, 1.94
nmol ) was added to a suspension of NaH (85.5 ng of 60%
di spersion in mneral oil, 2.14 mol) in DWVF (5 nl),
and the reaction mxture stirred at RT for 15 mn.
Met hyl 5- bronoval€msate (0.305 ni, 2.14 mml) was
added SO he Ct | GEaNMi xture-125p<sd:| r r MdOAn _ —N
over ni ght, @  he r eacttom™was que dd

I ce and extrae tH et hyl acetate (2x50 .
extracts were thegs-conbi ned, washed with IN HC
solution, dried pO4), fi Itered and concentr at
vacuo. The residoe“was purified

5

SH-pyrazino{2',3":3,4]azepino[ 1,2-a]indole-10-carboxylic acid, 13-

cyclohexyl- (37 mg, 0.095 mmol) was dissolved in a mixture of ethyl acetate (1 mL)
and methanol (1 mL}). Pd-C (10%, 7 mg} was added and the resulting mixture was
stirred at RT under hydrogen (1 atm) for 1h. Catalyst was filtered off and the

10  filtration was evaporated to give 30 mg (81%) of the title compound. 'H NMR
(500MHz, CDCl3) & 1.20-2.00 (m, 10H), 2.41 (m, 2H), 2.90 (t, 2H, J= 7.0), 3.23 (i,
1H, J=3.0, 12.0), 3.95 (3, 3H), 4.15 (1, 2H, J=6.0), 7.76 (dd, 1H, /= 1.0, 8.5), 7.92
(d, 1H, 7=28.5), 8.11 (s, 1H), 8.45 (4, 1H, /= 2.0), 8.61 (d, 1H, J=2.0).

15 5H-pyrazinof2'3':3,4]azepinof1,2-afindole-10-carboxylic acid, 13-cyclohexyl-6,7-

dihydro-
=N N =N
\ p Neod e
20 To a solution of SH-pyrazino[2',3":3,4]azepino[1,2-alindole-10-carboxylic

acid, 13-cyclohexyl-6,7-dihydro-, methyl ester (30 mg, 0.08 mmol) in methanol (1.0
mL) was added aqueous NaOH (6N, 0.5 mL). The solution was heated to 50°C for



by silica gel flash chromatography using hexanes to
25% et hyl acetate in hexanes as eluant to give the
title conpound as a col orless thick oil (0.41 g, 57%
yield). M5 mMz 10 372(Md ). '"H NWR (300 MHz, CDC13) ~
ppm1.23 (in, I H 1.35-1.48.(m 5 H) 1.62 (m 2 H)
1.69-1.89 (m 6H) 2.03 (m i 2.29 (t, J--7.32 Hz,
2 H 2.78 (m 1 H 3.62 (s, 3H)390(s 3 H 4.11
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by fgk“(gtﬁoy_t 05)gl ve the product as a V\,hl te powder,
(375 ng, 99%y| efd). MS mz 25 344(MH)."'H NWR (300
MHz, CD3CD) 8ppm124198(|n 10 H) 2.00-2.15 (m 2
H 2.25-2.39 (m2H 2.84 (m 1 H) 4.16-4.30 (m 2 H)
56 . m 2H)
0 07 frkendilsd S AELCTolop B fofmkard 36 ) 21
O teﬁwaﬁwﬂbi'éirﬂ@zeqﬂoﬂoﬂz]m@ldm ndol e- 3- car boxyl i c

?Z |6 d,, %ﬂé%,n%%%;@%&ﬁ&yjﬁngéhg@gt)me"i]hy?!eJeFrAéE)-

1- (4- car boxybutyl)-3-cycl ohexyl -1 H i ndol e- 6- car boxyl i c
acid (365 ng, 1.063 mml) at O0C. The reaction m xture

was then warnmed to rt. and st_irredfor 4 -
=N Coupling n =N

7N '

15

To a solution of the acid (12 mg, 0.033 mmol) in DMSO (1 mL) was added

TBTU (16 mg, 0.05 mmol), followed by diisopropylethyl amine (17 uL, 0.1 mmol).
The mixture was stirred at RT for 5 min. Then side-chain amine (13 mg, 0.045
mmol) was added and the solution was stirred at RT overnight. Methylene chloride

20 (3 mL) was added and the solution was washed with aqueous HCI (0.5N, 2 x 3 mL),
dried (Na;SO4) and evaporated to give a residue. Flash chromatography on silica gel
(BtOAc-CH,Cl; 2:5) afforded 13 mg (62%) of methyl ester as a white solid. "H NMR
(500MHz, CDCl3) § 1.30-2.00 (m, 14H), 2.20-2.30 (m, 2H), 2.35-2.45 (m, 2H), 2.50-
2.60 (m, 2H), 2.90 (t, 2H, J=7.0), 3.22 (t, 1H, J=11.5), 3.78 9s, 3H), 4.16 (t, 2H, J

25 =6.5),6.35(d, 1H, J=16.0), 6.48 (s, 1H, NH), 7.34 (d, 14, J =8.5), 7.47 (d, 2H, J =
8.5), 7.60-7.65 (m, 3H), 7.94 (d, 1H, J=8.5), 7.98 (s, 1H), 8.46 (d, 1H, J=2.5), 8.62
(d, 14, J=2.5).



Water was then added slowy to quench the reaction and
a precipitate forned. This 10 was col | ected by
filtration to provide the product as a yell ow greeni sh
solid, (410 ng, >100%yield). M5 miz 326(MH);'H NWVR
(500 MHz, CDhQOD) " ppm 1.39,1.50 (m 3 H 1.73-2.14
(m I 12 H 2.88(m 2H 3.45 (m | H 4.46 (m 2 H)
7.73 (dd, J=8.54,1.22 Hz, 1 H 798(d .1=8.55 Hz, 1

M 82%101‘eﬁowacﬂ)f1é3‘?{ﬂ [6(13 Wdﬂh igu?’%trgwydro 6H az

9- Brono-1 1-c¢ oxo7

epi ngmtzmom%/ rttfieeptiol & dabiods/t 10 aC| d HOOC N Br 0 20
115 o sl Bmineleyclopentlicgrippyliaminalhemil- Bl o i oi |

2 a]indol e-3-carboxylic acid (100 ng, 0.307 mmol) in
chloroform (2.0 nL) was added to a refl uxing
suspensi on of Cu 0.461 mmol) in hy!
acetate (2.0.my., [he rg n mxture faschdat

AchLp
under reflufk fJorY4H 35— hon ugpo! €d F i
was rizgzjﬂ@/f?ltrat TN fTTIT g vvas @
conce ed in vacuo to pvi depbbe titl e 25 conpo

a$ a dark-green solid, (120°ng, 97%yield). M5 nz
404, 406 (MH5. 206 4H—Th|azolo[4 5'.3, 4]azep|no[1
2-aldi ndol e- 9- carboxyllc aC|d 12- cyclohexyl , 6-

di hydr o- 2- net hyl -. N== 5 Thloacetan1de (7.4
ng, 0. oggmmowmacahée{d [H&-[51 Seycinbesyl-Gof-dibydrocith- |

cycl o)ﬁ.a%( 0[2|1363g;?zepm(gl%-ailgd?lét rahydr o- 6H azepi no[ |,
]i ndﬂv@ﬂmﬁmmwlepmlhmbmmmolme@%. methly] estar, (2E) (13 mg,

ha
B8 o0 8b1dtuinh) ik dissol s R (] 0Tt ARCHANAFTIAS 0.5 1m1) was
re rma@d aud tha soluticowast stiered atsRTi foe 28,0 Ethybmetatto@ mib) was added and
wat e C tate forne S | Lecte ]
(2| St pfl RSB it SRSt 6 WP oci eSSBS, Wl prappic
sol i M@@aﬂ@p&r&ﬁ%c&‘l&d I(X,S09) i eoipotdnéﬂotgm@eo mg (69%) of the title
acid as a white solid. "H NMR (300MHz, MeOD) § 1.30-2.60 (m, 20H), 2.87 (t, 2H,
15 J=69),3.28 (m, 1H), 4.16 (t, 2H, 7= 6.6), 6.43 (d, 1H, J=15.9), 7.40 (d, 1H, J=
15.9), 7.47 (d, 2H, J=8.7), 7.58 (d, 2H, J=8.7), 7.63 (dd, 1H, J= 1.2, 8.4), 7.95 (d,
1H,J=8.7),8.15 (d, LH, /=0.9), 8.49 (4, 1H, J = 3.0), 8.68 (4, 1H, J=3.0).

@

Further examples of methods that can be used to prepare ring-fused five
20  membered hetercocylic derivatives of the instant invention are outlined in the scheme

below.



product was subsequently fractionated by preparative
reverse phase HPLC to afford the title conpound as a
light yellow colored solid. M5 niz 381(MHd) '"H NWR
(500 MHz, CD3OD) O ppm 1.31 (in, | H 1.40-1.47 (in,
3 H 1.79-1.91 (m 4 H 2.0f32.09 15
(m2H)2.32-2.36(m 2H) 2. 77(s, 3H) 2. 98(t,. 1=7.17 Hz, 2
H 3.41 (in, 1 H 4.25 (d, .1-6.10 Hz, 2 H) 7.72 (dd,
j---8.39,1.37 Hz, 1 H) 7 87¢(d, .F="8.55 Hz,.1 H) 8.15
(s, Meopt hi azol I/I

S :3,4]-aj n1 f"aJl ndo e‘@“’carbox raci d > coome
12-cycl oh ,
Thi ourea (22. 61
of 9-brono-| 1
cycl ohexyl - 10- oXo- 7, 8, 9, 10-t et r ahydr o- 6H- a2
] i ndol e- 3-carboxylic acid 207 (100 ng, 0.247 mmol) in
et hanol (5.0 nh§?:The rgactyon m xture was heated
under  rigOHuxX ~NThe UEk MRS, T hervc ep

in vagy -aﬁ?éfh 2 suspendeﬂ—rﬁ——mater
precipitate tormed | _Was collected by filt
to provide the crude g .
ng, 100%yield). 10 ng this material was then
purified by preparative reverse phase HPLC colum tg

afford the TFA salt of the t|tle§conpound as a ||
yel l ow solid. M5 niz 38 th; " HNWR (386 ,
@ Am

1. 488183 (m 3
2d-|) 3. 08hreh 1 H) 4.33

"8 T—o—+ 2. 29-

(4f--595H’z 2 H 4 (d, J=8.55 Hz, 1 H 7.

(d,.>=8.54 Hz, 110 8. s, 1 H. 10 2-Propenoic id,

3-[4-[[[]-[[(12-cyclo exyl -5, 6-di hydro- 2- net hyl -

thiazolo[4', 5'.3,4]azepino[l, 2-a indol-'gmc

yl ) car bonyl Jam no] cycl opentyl Jaa yU N s

am no] phenyl J-, nmethyl ester,—(2E-. 7 &
DMF

The synthesis of the required bromo ketone intermediate is described below.

The target heterocycles are obtained by condensation of this compound with
5  appropriate amide or thicamide derivatives.

Methyl 3-cyclohexyl-1-(5-methoxy-5 ~oxopentyl)-1H-indole-6-carboxylate

Me0OC Jr/\\\\
4

COOMe

10



HO NNS O(/ N MO000 15 T13TU (27.8 ng, 0.087
mol ) was added to a solution of 4H
thiazolo[4',5': 3, 4] azepi no[ 1, 2-a] i ndol e-9- carboxylic
acid, 12-cycl ohexyl -5, 6-di hydro- 2-nethyl (22 ng,
0.058 mmol ) and DI PEA (0. 054,m , 0.289 mmol) in DVSO
(2.0 20 nmL), The reaction m xture was stirred at it
for 15 min., after which (E)-nmethyl 3-(4-

(1- anmi nocyghiRp g 5@&# t194(
ng, 0.069 mmol ?Q&gg a {jglg ‘ﬂ-g')cfgig%ﬂ%@%étl?ﬁe&%g was
st i r péepdde e suspenstonraf el (8645 mgef 60%e dispusior mminewtioil, .14 mmol)

! Ce .

bhas i PRACSTN, AEAE HEcR aiirf niedds RETOALS 6, MeliR] 3

of f - htvimayalerits (9,306 DEL, i 4 MBob) wiae tith addds ani theGBictiMrmixture

25 ' H. : 13), A 1.32-1. 47 3.

13 7 SRR R b, e Sien g BMRtn 555 e with ioh and extracted

g m4i wﬁm.eﬂ?l eGle gﬂﬁmmé[hé(esh'ﬁit” Zoﬂcﬁﬁdg,c&mliiéﬁ%gﬂasﬁé@with 1IN HC1

(d, . 3@@%‘7 dﬁgd &"13%453311%%4%9 %ﬂ%‘sﬂrfn?dz"e vg%wﬁ The gggidye was purified

(d, Bysilicalgdtiflasi’chirfmato@phf sthg(HeRanes td D594 eBF doblate-iShSanes as

Hz, I'BE$+ 7.94 (s, | 1040 (s, 1_I—?(..208 ]

2 pr & do gwg&hre ’tIe compound as a colorless thick oil (0.41 g, 57% yield). MS m/z

30 [ 43t3MH').['HIMRYEBOC MY CDTLH Ty 40 5.%; el D=1 (m, 5 H)

thia ob [4,5 .3, 4] azepi ng[l, 2-aJi ndol -

y!) od Zwyfi B, k68 R\, 6551793 (% 20D 38 (4=7.32 Hz, 2 H) .78 (m, 1 H)

am ng.$pleBYH)I3:90 (6,23 4.1 H Q.05 1, 23,97 :Q HPP60 (d, /=8.42 Hz, 1
H) 7.72 (d, /9.51 Hz, 1 H) 8.00 (s, 1 H).

15 I-(4-carboxybutyl)-3-cyclohexyl-1H-indole-6-carboxylic acid

HOOC NK\

/ COOH

2N NaOH solution (2.0 mL) was added to a solution of methyi 3-cyclohexyl-

20 1-(5-methoxy-5-oxopentyl)-1H-indole-6-carboxylate (410 mg, 1.1 munol) in
THF/Methanol mixture (2.0 mL/2.0 mL). The reaction mixture was heated at 100°C
under microwave condition for 15 min, after which it was concentrated and the pH
was adjusted to 4-5 with 1N HCl solution. A precipitate formed which was collected
by filiration to give the product as a white powder, (375 mg, 99%-yield). MS m/z

25  344(MH"). 'H NMR (300 MHz, CD;OD) & ppm 1.24-1.98 (m, 10 H) 2.00-2.15 (m, 2
H) 2.25-2.39 (m,2H) 2.84 (m, 1 H) 4.16-4.30 (m, 2 H) 4.56-4.72 (m, 2 H) 7.22 (m,
1H) 7.58-7.78 (m, 2H) 8.10 (m, 1H).



2N NaOH solution (0.5 nL) was added to a sol ution of
2-propenoi ¢ acid, 3-
[4-T[[1-][(12-cycl ohexyl -5, 6-di hydro-2-net hyl -4Ht hi az
olo[4',5 :3,4}azepino[ 1, 2-
a] i ndol - 9-yl') carbonyl ] am nojgycl opentyl ] carbonyl ] am no
] phenyl]-, nethyl ester, 10 (2E)- (15 ng, 0.023
mol )in a THF/ Met hanol rrixture (2.0 nm.12.0 m.). The
reac i .
con d? Jt Iggcnghe%ﬁ foe(géélaﬁa B? 2&:‘0%%%?228 %g%%—@}&:&&%-c%rboxyhc
concegi?rated i n vacuo. The pH of the m xture was
adjusted to 4-5 with |IN HC solution, and then
extracted with ethyl acetate. The extracts were
conbi ned, dried over MgSHA, filtered~and concentrated
under vacuum The crude yabdd.Q esi que was then
purified by preparative rever
the title conpound as a yeII Sw-soti do (7.0 ng, 48%
yield). Vs Mz 637(M#4). "H NVR (50 MHz, CD30D) S
ppm 1.38-1.47 (m 3 H 1.78-1.95 (
(m 2 H 2.16-2.24 (m 2H) 2.30-2% (m 2 H
45-2.55 (m 2 H 2.76 (s, 3 H 2.97 (t, VY1.17 Hz, 2
341 (m 1 H 4.25 (m 2 H 6.40 (d, .J=15.87 Hz, 1
7.52- 7Aﬁﬁxﬁmof2$‘Aﬁ(llﬂ)mIZ)z&ﬂ1(RAA(4691£ézlﬂ32nindtiﬁsﬁaed

Si 4&P§%’1§ Zfﬁ‘écaé?ﬂf‘lyBﬂgﬁf??&gi" e’fy?ﬂ%d'PB{’l?ﬁm&Y]ﬂ_ﬁmd (365 mg,

hi azob@{nﬂmﬁ at 0°C2 T8¢ edabits thixBréwad@ieh wlrmed to rt. and stirred for 4 hr.
y1) car bonyl jam noJci%vI[ 0 ntyI Jcar bonvl J-

ani nY SRRy then addedss ugich thereactiongnd g precfpitpedornggd. This

NiH= ng&b)aﬁﬁ@hbﬁ foPPovide the roductas a yellow- ggreemsh solid, (410
4H- t hi azol o[ 4' 3, 4] azepi no -a] i ndol e- 9= car boxyl’i

c achg,> Oﬂ%we)mm 326 H); ARGR K5 He (GG O ppm 1.39-

S O Sy e

dd, /=8.54, 1.22 Hz, 1 H) 7.98 (d, /=8.55 Hz, 1 H) 8.21 (s, 1 H).

15 9-Bromo-11-cyclohexyl-10-0x0-7,8,9,10-tetrahydro-6H-azepinof1,2-af indole-3-

carboxylic acid

HOOC N B
r

A solution of 11-cyclohexyl-10-0x0-7,8,9,10-tetrahydro-6H-azepino| I,2-
alindole-3-carboxylic acid (100 mg, 0.307 mmol) in chloroform (2.0 mL) was added
to a refluxing suspension of CuBr; (103 mg, 0.461 mmol) in ethyl acetate (2.0 mL),.
The reaction mixture was heated under reflux for 4h. It was then cooled and the sait
was removed by filiration. The filtrate was concentrated in vacuo to provide the title
compound as a dark-green solid, (120 mg, 97% yield). MS m/z 404,406 (MH").




10 reaction mxture was stirred at rt for 15 mn. Then
03)-nethyl 3-(4-(1-

am nocycl opent anecar boxam do) phenyl )acryl ate (15.4 ng,
0.054 mmol) was added and the reaction m xture
stirred at rt overnight. Thg.reaction m xture was then
concentrated in vacuo and the residue purified by
preparative reverse phase HPLC colunn to give the

ty'efl SOOI 13 ﬁ%ﬁﬁg"%@fm}o’ R Sty

rwe:h@eeoo) ppm 1. 38150 (m 3H)
174209(m 11 H) 2.13-2.23 (m 4 H) 2.44-2.55 (m 2
H 2.79 (t, J 7.14 Hz, 2 H) 3.45 (m 1 H) 3.78 (s, 3
H 4.26 (m 2 H 6.45 (d, v 1 H 7.52- 7.68
(in, 6 H 7.85 (d,.1=8.Hdd # 8.03 (s, 1 H 20
2- ropen0|c aci d, $
3-[4-[[[I-[[(212- cyclohexyl-

yl) car bonyl Jam noJcycl opent yl Jca
am noJphenyl J-, (2E). 0 NHNS

210 2N NaOH solution (1.0 nL) was added to a
sol ution of 2-propenoic acid, 3

I[ 4- 5[ [1- [m&emyﬁwn?@%-(ﬁo%buwa@a&em 8 Soldtibrl dT19a%6mo-11-
(0] y, &7 . . . .

oy sty RS ER B8N b ciabdresmsaino - elindslany ekl scid
] phe gt the,,0.099trhiibl) BSétnol 3(02151) THeYedBion hikdrd wa¥hkdted Buder

a THF/ thanol m xture ni

r eactSty% foh Léihty afteradi ‘H’e‘-g? avent W@WQYPFH%&“%W\M@SNW
¢@Ndidsper¥ed fPkatdd AUbﬂ%cxpit&te ‘f@ﬁwd W?lﬁ:‘ﬁ v%%ﬁ& Jd%tréﬂbn to

vacuo, and the pH was adjusted tion
of 1RFopde thespdstnredict $Wegr¢@@h|sphd1(30mlgst89?/cewvld]s &me nfﬂus crude

s %%ﬁ% WA bRy BATbBE B bt Bl Dasc B t afford

vac ulimtitle compaundasa bg]ud@llow colored solid. MS m/z 381(MH"); ‘H NMR (500
Mz, CD;0D) O ppm 1.31 (m, 1 H) 1.40-1.47 (m, 3 H) 1.79-1.91 (m, 4 H) 2.00-2.09

15 (m,2 H)2.32-2.36 (m, 2 H) 2.77 (5, 3 H) 2.98 (t, J=7.17 Hz, 2 H) 3.41 (m, 1 H) 4.25
(d, /=6.10 Hz, 2 H) 7.72 (dd, J=8.39, 1.37 Hz, 1 H) 7.87 (d, J=8.55 Hz, 1 H) 8.15 (s,
1H)

4H-Thiazolo[4',5":3,4]-azepino[1,2-a] indole-9-carboxylic acid, 12-cyclohexyl-5,6-
20  dihydro-2-amino-.

HOOC

Thiourea (22.6 mg, 0.297 mmol) was added to a solution of 9-bromo-11-
25  cyclohexyl-10-0x0-7,8,9,10-tetrahydro-6 H-azepino[ 1,2-ajindole-3-carboxylic acid



product that was subsequently purified by Prep.

Reverse phase HPLC to afford the 10 TFA salt of the

title conpound as a yellow solid (5.2 ng, 3(ryield).

M5 mz 638(VH); "HNWR (300 MHz, CD30D) S ppm
1.40-1.53 (m 3 H) 1.77-2.34,(m 14 H) 2.44-2.56 (m

2 H 2.79 (t, 1732H22 2.97 (m1 H 4.32 (m 2
H)640(d 11610Hz H 7.50-7.65 (in, 6 H)

1593 a§8‘i ﬁ%ﬁ%m@ 5%13:1801%90&&.) The Mlactiod Giktite vias holted under
az epirplbxifops hg iTind sblwerd was tHen xehaved cvatno, and the res:due suspended in

For ok Bieptaft foth S s SEeneq X ey o provide the rude

9- br gnedukt ds-aqgeﬂbwbﬁ]nydl (9% the, 100% yield). 10 mg of this 111atenal wasghen
0078 Otetrayro6 1,2-a ol e- 3-car

oxyllé:mgeql%y ROSRATHH © TRV eERE tfd:)]"‘l?l%ﬁﬂ:;é"fg niEA saftiof the
r eac ttitle Roripotindr £ At ?&Rw&%h&tms We38PMEH Ni\fIR €500 MHz,

TP nSen 5 T, 1 T oS B Dh e k052,10 (m, 2
or ' 9am)Q.15/85 . FHP2. 8 DIRING HADIDG MG PH) 4 43 RS9 Bz, 2 )

q7o&entrated i.n _va resid

pur| 1784 b(fsﬁlsé“ﬁ’aﬂJDKP@(ﬁeF@rSéé{zpﬁ&B@ 17H53leﬂ;ol urm to

abford the title conpound as an orange colored solid

(3 5 r}g 13% yield). MS mz 351(MH); "H NVR (300 MHz,
OBy rarasgtn afmé, i([m[[[f-[ufﬁl 24cycighexyl-$ &awpiroez mhethyl-4H-

1. 79 iqa, 2 29
" 3"%%;; 53 fecBlindt ot g ol it pent Pear oy
4. 339w ’(m’l]2"$f)’!yl78s&i(eﬁj- 1 H 7.86 (d, J=8.42 Hz, |

H) 8.12(s, 1H) 8. 16(s, | H 2-Propenoi ¢ aci d,
3-[4-[[[2-[[(12-cycl ohexyl - 5 6- di hydro 4 H 5

oxazol o[ 4,5'. 3, 4] azepino[ 1,2 qpl - 9-

yl') car bonyl ] an no] cycl o entﬂl r nyI ] a
i no] phenyl ] -, nethyl N

/s

-

MeQOC
15

TBTU (27.8 mg, 0.087 mmol) was added to a solution of 4H-
thiazolo[4',5':3,4]azepino[1,2-a}indole-9-carboxylic acid, 12-cyclohexyl-5,6-dihydro-
2-methyl (22 mg, 0.058 mmol) and DIPEA (0.050 mL, 0.289 mmo) in DMSO (2.0

20  mL), The reaction mixture was stirred at rt for 15 min., after which (E)-methyl 3-(4-
(1-aminocyclopentanecarboxamido)phenyl)acrylate (20 mg, 0.069 mmol) was added.
The resultant mixture was stirred at rt overnight. It was then concentrated in vacuo
and the residue purified by preparative reverse phase HPLC column to give the title
compound as an off-white solid , (18 mg, 48% yield). MS m/z 651(MH*);

25  'H'NMR (500 MHz, CDCl,y) O ppm 1.32-1.47(m, 3 H) 1.74-2.01 (rh, 11 H) 2.21-2.28
(m, 2 H) 2.28-2.35 (m, 2 H) 2.53-2.61 (m, 2 H) 2.74 (s, 3 H) 2.95 (t, /~7.32 Hz, 2 H)
3.44 (m, 1 H) 3.78 (5, 3 H) 4.20 (m, 2 H) 6.35 (d, /~15.87 Hz, | H) 6.42 (s, 1 H) 7.28
(m, 1 H) 7.47 (d, J=8.54 Hz, 2 H) 7.60-7.66 (m, 3 H) 7.88 (d, /=8.55 Hz, 1 H) 7.94
(s, 1 H) 10.40 (5, 1 H),



HVI yGh HO o 11(r)ooc t 10 TI3TU (20.6 ng, 0.064
mol ) was added to a solution of 4H

oxazol o[4',5': 3, 4] azepi no[ 1, 2-a] i ndol e-9-car boxylic
acid, 12-cycl ohexyl -5, 6-di hydro- (15 ng, 0.043 nmol)
and DI PEA (0.037 nL, 0.214 ) in DVBO (2.0 nlL). The
reaction mxture was stirred at rt for 15 mn., after
whi ch (E)-nethyl 3-(4-(1-

amn cl opent a lafe (14

0. 054 R Al Sl Y S ohn batntin et

stir ﬂmoa»w Ust:3 Q]k&éﬂh@ﬂIZm]Trﬂ@l-P@?H&rb&ﬂﬂ]amu@bjfcﬁ)pW{]wbonvI]-

t hen Fﬂg'svléi é%g in vacuo, and the residue puriflied

by PFBRY jhase HPLC colum to give the t|tIe

conpound as a Ilght yellow solid (12 ng, 45%yield).

M5 nmlz 621(M5; "H NWR (300 Mdz, CDC13) O ppm

112208(m14|—|)216227 9 H 2. .62 (m 2
3.03-3.13 (m 2 H) 76R( S>3

4.24-4.32 (m 2 20 H

(m I H 7.25 (m 1H~Z ,

7.56-7.63 (m ' 84798(m 3H) 10.

25 212 2- Pr opeHomi aC|d

B[4-[[[]-1[(12-cycl ohexyl-5, 6- di hydro-4

oxazol o[ 4'5"': 3,4Jazepi no[ 1, 2-a] i ndol - 9-

yl') carbonyl Jam noJcycl opentyl Jcarbonyl ] am

| n o JphenyinN NaOH%)utlbh @.5ndtl) Was hdde@io Osdtution/ oflinrolm acid, 3-
tion &7 Qﬁﬁ was added_ to. a soth

2 D F@-&h(ﬁ?&l #¥¢ighe y1-5,6-dihydro-2-methyl-4H-thiazolo[4',5":3 4}azepmo[ 1,2-

[4-] &M[—D(Ylﬁﬂ&@hﬁﬁ@ﬁ?&)’bﬁ)p@ﬂtﬂqM?l‘]&ﬁhl@}fﬁé@lp,[lﬂcthﬁ ester,

1
S A b GoB i s HEMetanel g b oL B The
mat hashetfod tnficurd whs) hea{e& Qt fﬁb"C %ﬂdeg Jrgwm&'ﬂoﬁ’s for 15 min. It was

THE/ Met hanol m xture(1 The reaction
n Xt@g@dv\;gyiconcen&atedmvacuo Thc pHo the mixture was adjusted to 4-5 with

1N HCl1 solution, and then extracted with ethyl acetate. The extracts were combined,
dried over MgSQ,, filtered and concentrated under vacuum. The crude yeliow

15 residue was then purified by preparative reverse phase. HPLC to afford the title
compound as a yellow solid, (7.0 mg, 48% yield). MS m/z 637(MH"). 'H NMR (500
MHz, CD3;0D) & ppm 1.38-1.47 (m, 3 H) 1.78-1.95 (m, 9 H) 1.98-2.08 (m, 2 H)
2.16-2.24 (m, 2-H) 2.30-2.37 (in, 2 H) 2.45-2.55 (in, 2 H) 2.76 (5, 3 H) 2.97 (t,
J=1.17 Hz, 2 H) 3.41 (m, 1 H) 4.25 (m, 2 H) 6.40 (d, /=15.87 Hz, 1 H) 7.52-7.66 (m,

20 6H)7.89(d, /~8.55Hz 1H}8.07(,1H).

25



heated at 100C under mi crowave conditions for 15 mn.

It was then cooled, and concentrated in vacuo. The pH
of the solution was then adjusted to 4-5 by the

dropwi se addition of IN HCl solution. The resultant

m xture was then extracted _wth ethyl acetate and the
organic | ayer was dried vth”l\/QSOﬁl filtered, and the

15 sol vent was evaporated under vacuum The residue

t f h HPLC t
ot £ o PREA 4 %fayrfgeuaﬁzza@ﬁéi%éﬁﬁ@@?@%wqﬁe
2.5 lo/46563yd784 a nl]-
( }l;iazo /26 Ilswj egbno[ﬁ\@ ﬂh&ai@oﬁjc Z%Wé%gu%%bo vi]
2.46 "?prw 'nﬂﬁhyéesier ((25)- ft6 87 Hz 2 H 4.02 (m

1H 4.38(m 2 H 6.41 (d,.1=15.87 Hz, |
7.51-7.65 (m 6 H) 7.89 (d,.14.55 Hz, 1 H 20 8.04

(s, I H 816 (s, | H. Exa t he

met hods that can be used t pal e &

pyri di ne conpounds of mu I §ar ™8 the
schene bel ow. 213 MsesgA Br NaH Benryl

bromde I N can O BnO Pd( PPh3) 4, LICI Na HEO N
NaH, DMF Et OMebottene, 80C Br ,,,,,06n
N MOOC VNN Hp MOOC N N PPh3, DEAD, T Pd- C refl ux
0000 nmo\ NNNaOHHO N "N MOH THF/ H0 The

i ndol e-9-carboxylic acid derivatives described in the

above secTé @BolGsh T H-thiazolo[4',5"3,4]azepino[1,2-a]indole-9-carboxylic acid,
12-cyclohexyl-5,6-dihydro-2-amino(17 mg, 0.045 mmol) in DMSO (2.0 mL), TBTU
(21.5 mg, 0.067 mmol) and DIPEA (0.039 mL, 0.223 mmel) were added. The

10 reaction mixture was stirred at rt for 15 min, Then (E)-methyl 3-(4-(1-
aminocyclopentanecarboxamido)phenyl)acrylate (15.4 mg, 0.054 mmol) was added
and the reaction mixture stirred at rt overnight. The reaction mixture was then
concentrated in vacuo and the residue purified by preparative reverse phase HPLC
column to give the title compound as to give the title compound as a yellow solid, (17

15 mg, 59% yield). MS m/z 652(MH"). '"H NMR (300 MHz, CD;0D) & ppm 1.38-1.50
(m, 3 H) 1.74-2.09 (m, 11 H) 2.13-2.23 (m, 4 H) 2.44-2.55 (m, 2 H) 2.79 {t, ~7.14
Hz, 2 H) 3.45 (m, 1 H) 3.78 (s, 3 H) 4.26 (m, 2 H) 6.45 (d, /=16.10 Hz, 1 H) 7.52-
7.68 (m, 6 H) 7.85 (d, /=8.42 Hz, 1 H) 8.03 (5, 1 H)

20  2-Propenoic acid, 3-{4-[[{1-[[(12-cyclohexyl-5,6-dihydro-2-amino-4H-

thiazolof4',5":3,4] azepino[1,2-a] indol-9-yl)carbonyl] amino]cyclopentyl] carbonyl]-
amino/phenyl]-, (2E).

o




subsequently coupled to a variety of am nes using

nmet hodol ogy known in the art to 5 provide further
exanpl es of Forrmula | compounds.

2- (Benzyl oxy) - 3-bromopyridine. n Br i N OBn 10 214
3- brono- 2- hydr oxypyridine (}4474 9, 10 mol) was added
to a suspension of NaH (440 ng of 60% di spersion in
mneral oil, 11 nmmol) in DMF (10 nL), and the

resul t ant Wwas irred at.rt for, 30 mi.n. Benz
br oni do &‘WW oliSR (B D) ks Bideiro & ution S hprppeeic acid, 3
r eacf4-gi- Mﬁ%@tlﬁhﬁ:@ga,&t—dlhﬁdr@&%hﬁﬁ S~ th1hfjold[7a$5‘ Bhﬁﬁtepmo[l 2-
uen e [ ter, ..an u
o B SR B b e gnty Mt S e ol ey ester,
vver e(2B)n(isnag,0.0335ha6r) v M!HFMétE‘dno!Sﬂhxtﬁ:le@O olIF20 nfll)l qde
A flltered and concentrated in vacyo. The
[fﬁél lgategfi ]Sqq ¢ ugd egéqlcqoprggq]condmons for 15 min. It was
c hr Ofi8h a@{ca.mem 'vﬂﬁmhﬁiiﬁﬁ@?% Q@ered V4-5 8¢ HelifitibR of 1N HCI

hexan?s as eluent to_give t title conpound as a

col ofigion. (Tihe egsulignt mixtyreqvas ghenmatrgagecsyvidh ethyjacetpte apd the organic

266
) (6 5r)wasl=lﬁec_l 5&!&'%&(@%@% %&% Sgﬁﬂ%?\mr}:u%éﬁxy %e crude
(dd, produ tlgptwgs obsequently pqpﬁp@bnyrcp Reverse phase HPLC to afford the
2
?‘f ) ?%3%‘?“%%%%‘%&“5& P2 yellow lid (12 mg. 30% yisid) MS v
MW) 24R (300 EH:IZUC[)g(ZDBB pmll)40ahiBe((mu§ Bl 17-2.8% (m, 14

3- cy@?gﬁ%%;ﬁ% G I o ke T RIS G, b 1032 407 B 0 @

- 2- Y9161 16HH ) Al 31 9-5067.6 R(h,®N) AYR(d, 388427 Hz, 11Hp3 oml 1 I-I) 9.66 (s, 1
2- bepzyl oxy} 3- bronopyridine (317 ng, 1.2 nmol )

LiCl*{84.8 ng, 2.0 nmol ), in ethanol (3 nL) and
1ol uene (3 nL). The

4H-Oxazolof4',5":3, 4] azepino[1,2-a] indole-9-carboxylic acid, 12-cyclohexyl-5,6-
dihydro-.

HOOC N

20

Formamide (2.0 mL) was added to a solution of 9-bromo-11-cyclohexyl-10-
0x0~7,8,9,10-tetrahydro-6 H-azepino[ 1,2-a}indole-3-carboxylic acid (30 mg, 0.0742
mmo]) in DMF (1.0 mL). The reaction mixture was heated at 125°C for 8 hr, after
which it was cooled, water was added and the mixture was extracted with ethyl

25  acetate (2X20 mL). The organic layers were combined, dried (MgSO,), filtered and
concentrated in vacuo. The residue was then purified by preparative reverse phase
HPLC column to afford the title compound as an orange colored solid (3.5 mg, 13%
yield). MS m/z 351(MH"); "H NMR (300 MHz, CD:0D) & ppm 1.31 (m, 1 H) 1.38-
1.55 {(m, 3 H) 1.79-1.93 (m, 4 H) 1.99-2.13 (m, 2 H) 2.19-2.29 (m, 2 H) 3.17 (%,



m xture was degassed by evacuating the reaction flask
and then flushing wwth N2. Pd(PPh3)4 (58 ng, 0.05
nmol ) was then added, and the reaction m xture was
heated at 80C for 6br. The reaction m xture was then
filtered and concentrated ijj,vacuo, and the resultant
residue was purified by silica gel flash

chr onot agr aphy usi ng 25 hexanes to 50% et hyl acetate

inh f
yol | G 2higor F0ERR BBt el b ek T Gy e 1
"H NER8(1208 INH8.16 GDCH}) S ppm 1 32-1.46 (m 3 H)
1.78-1.93 (m 5 H) 2.05-2.16 (m 2 H 2.96 (m 1 H
3.92 (s, 3 H 525 (s, 2 H 6.39 (t, .f-6.87 Hz, 1 H)
7. 3127Prépeniord acld, B[4 fRY[(Idtycldhdyl-5, 8-tikydro-4HO8 Hz, 1
84 (d, .f=8.55 Hz, 1 H)

T ol okl 38,00 1 7.
g}’ 07 0{?0‘(02“'343"3 4iqgepspold sz"‘]li""Q"f’- I\/let hyl

| - ( 2yl pbanpiranglRlepin A apbdrdGRAMo L) ST cSter, (2E)..
yl)-3-cycl ohexyl -I'H1 ndol e- car oxyl ate. ﬂ (2 /
MeOOO N I To a suspension of NaH (14 ng of 60%

di spersion in mneral oil, O. %O nmmol ) in DVF (2
nm.), nethyl H
2- (2- (benzyl oxy) pyri di p=SayMe3S

i ndol e- 6- car boxyl at e

and the reaction m xt was stirredat 15
m n. Benzyl 2- bﬁe t'hyl et her (0.052 ni, 25 mmol )
was then added, and the reaction m xture 3 stirred

at rt overni ght before bei ng quenched by e addition
of water. The resultant rrixture was extracted with

hyl dth |
i nod. TRLGHEES s f0eAmmeD esiodiscin s savtion ALATE o | g
( My SERzolof4' 5t Ba1aekpRidfi %ﬁﬁ&{l& waﬁﬁ%ﬁ, YA ex}itl%-dlhydm-

reS|Eue was then _purif reverse hase

Lo i Pob e B DO e 21 I VISR 2.0 1. The

&3% 1%-,)35%11 Sﬂ%%{ywsd Slared W 8:21 5 iR Mebrwhidh Yk ?8-ANE-
arminocyclopentanecarboxamido)phenylacrylate (14.8 mg, 0.051 mmol) was added

15  and the reaction mixture was stirred at 1t overnight. The resultant mixture was then
concentrated in vacuo, and the residue purified by Prep. reverse phase HPLC column
to give the title compound as a light yellow solid (12 mg, 45% yield). MS m/z
621(MH"); "H NMR (300 MHz, CDCly) O ppm 1.12-2.08 (m, 14 H) 2.16-2.27 (m, 4
H)2.48-2.62 (m, 2 H) 3.03-3.13 (i, 2 H) 3.76 (s, 3 H) 3.92 (in, 1 H) 4.24-4,32 (m, 2

20 H)6.32(d, /51647 Hz, 1 H) 6.38 (m, 1 H) 7.25 (m, 1 H) 7.44 (d, /=8.42 Hz, 2 H)
7.56-7.63 (m, 3 H) 7.84-7.98 (m, 3 H) 10.38 (5, 1 H).

25



1.31 (m 3 H 1.69-1.90 (m 7 H 2.53 (m 1 H 3.65
(m 1 H 3.72 (m | H 3.92 (s, 320 H4.17(m 111)
4.27 (m 1 H)4.32(s,2H)5.21 (s, 2H)6.18(t,J 6.87Hz, 1
H 7.07-7.12 (m 211) 7.21-7.36 (m 9 H) 7.41(dd,
J=6.71, 2.14 Hz, 1 74(%2 .A=8.54,1-22 Hz 1 H)
778(mJ855Hz 1H 8 (s, | H. 25 216 Methyl

3-cycl ohexyl -1-(2-hydroxyet hyl ) -2-(2- hydroxypyridin-3

91): b hgaleidn A BRI SeioE SR, - NS TO

a sol uti
1- (20@mhiy15éiy¢]@tepmbﬁl ;RafirRdol-8enzyl oxy) pyri di n- 3-

e

rTg) was added. The reaction m xture vvas stirred under

an hydrogen at nosphere (1 at ) for three days. It
was filtered through celit at e
concentrated to give t t 0RO UA 3

of f-white solid, (35 90% yi §1 d) i?(I\/H4),
"H NWR (300 MHz, CD3 1.24-13 N=
3H)1.70-1.98(m 7H) 2. $8(m 1H) 3. 71(t, , 2H) 3. 94(s
, 3H 4.11 (m H 4.22 (m 1 H) 6.58( T--6.59
H§, 1 H 7.58-7.76 (m 3 H 7.82 (d, . : Hz 1 H)

8.19 (s, 1 H). 15 Pyrido[ 3;
2':6,7][1, 4] oxazepi no[ 4, 5-a] i ndol e-1 0- car boxyl i ¢ aci d,
13- cycl ohZX NaOf sblutidinl{.d mel), wasatided to @ sblation 8 2 propdrofe diid, 3-

N 2P [{{1-[1(12-cyclohexyl-5,6-dihydro-4H-oxazolof4!, 53 AJazepino[1,2-a]indol-9-
yDcarbonyllamino]cyclopentyl]carbonyl]amino]phenyl]-, methyl ester, (2E)- (10 mg,

10 0.016 mmol)in a THF/Methanol mixture (1.5 mL/1.0 mL). The reaction mixture was
heated at 100°C under microwave conditions for 15 min. It was then cooled, and
concentrated in vacuo. The pH of the solution was then adjusted to 4-5 by the
dropwise addition of 1N HCl solution. The resultant mixture was-then extracted
with ethyl acetate and the organic layer was dried with MgSOy filtered, and the

15  solvent was evaporated under vacuum. The residue was then purified by Prep.
reverse phase HPLC to afford the title compound as a light yellow solid, (2.5 mg,
26% yield). MS w/z 607(MH"); 'H NMR (500 MHz, CD;0D) 8 ppm 1.40-1.54 (m, 3
H) 1.80-2.28 (m, 15 H) 2.46-2.54 (m, 2 H) 3.17 (t, J=6.87 Hz, 2 H) 4.02 (m, 1 H)
4.38 (m, 2 H) 6.41 (d, /=15.87 Hz, 1 H) 7.51-7.65 (m, 6 H) 7.89 (d, J=8.55 Hz, 1 H)

20 8.04(s,1H)8.16(s, 1 H).

Examples of some of the methods that can be used to prepare some fused
pyridine compounds of Formula I are outlined in the scheme below.



To a solution of nethyl

3-cycl ohexyl -1 - (2- hydr oxyet hyl ) - 2- ( 2-

hydr oxypyri di n-3-yl)-1H i ndol e- 6- car boxyl ate (49 ny,
0.124 mmol) in THE (8 nL), PPh3 (130 ng, 0.497 mol)
and DBAD (114 ny, O0.497 dié wer e added. The

reacti on m xture was heate t 85C under m crowave
conditions for 3.5 hr. It was 217 then concentrated
under vacuum and the residue purified by Prep. reverse
phase HPLG to afford the titl
yell o fsh olid, ("PPPNF 58%i . ‘

"H NMR e’ PP z {in, 1 H 5¢1. 5%
(in, 3 .8-1.5(m4H) 0219(m2H)
(m I H 3.96 (s, 3H 451 (m 2H 4.665 (m 2
7.45 (m 1 H 7.76 (d, J=7.63 Hz, 1 H 7.91-7.99
H 8.23 (s, | H 8.37 (d, a 2431%1%0.

Pyri d 1, 4] oxazeni a\i ndol e- 10- car box
ylic acﬁbpha ‘1§8t')zf]é(¥°dhexylm°%, 7 ‘ .

1f/ 2N aguequs, NROH (0.5 ni) “wes™% adA 0 a sol u /tl\gla,g,,
o _ .

pyrido[3',2':6,7][1, 4] oxazepi no[ A aj i ndol e- | 0- car box
ylic acid, 13-cyclohexyl-6,7- 15 dhydggo-, nethyl

ester (5.5 ng, PB" 0146 mmol ) in a THF/ Net hanol m xture
(1.5 mMJ1.5 n Tge reacti on was heatgd v 100C under

M Cr oy, candi for 15 MP9f | PPHY@BAD, THF
concentrat§ o a pH @f dhegTRsuptant————
m xture a 7-5 R¢t ngi N HO® sql ut™8n. Threflux

m xture was the xtracted with ethyl etate and the
organi c | ayer d wwth MgSH4, filter and

concentrated i N~ . 20 The residue was purified by
Prep. reverse phase HPLC to afford the TFA salt of the

title co ound z?—s‘\agyellowsolid, (4.5, 65% vyi . M5

m z 32%() Ha N \'E‘SOO Mo CDBCDZ' P ]Nfi@m I

H 1.36-1. H) 'y 1. : wn, "9 0 7N
MeOH/THF/H,0 \_/

The indole-9-carboxylic acid derivatives described in the above section can be
subsequently coupled to a variety of amines using methodology known in the art to

5  provide further examples of Formula I compounds.

2-(Benzyloxy)-3-bromopyridine.

10



m 1 H) .57 (t .F=5.19 Hz, 2 H 4.72
2 7. ( .)-:7.63, 5.19 Hz, 1 H
J 1H)796(d -8.55 Hz, 1 H) 8.08
J- .83 Hz, 1 H 8.23 (s, | H 8.40 (d,
4. Hz, 1 H) 218 2-Prgpenoi c aci d,
4-T[[1-[[(13-cycl ohexyl -6, 7- di hvdropyri do[3 , 2':

6, 7][1, 4] oxazepi no[4, 5- a]lndol 10-

yI )car bonél Jam %_%J&%%;&e{ednuﬁy(lh% ﬁﬁ?lphoi am n g%@hgymmnof

soI ug\fa@i”(mg mg60f ;50%1dlspersmnmnunem[d A?ll i1 mmol le\% (10 m%) and the
pyri Xxazepi no ndol e- car hox

D ¢ Sl e NpstiRRGIeL 20 iy B romide Snnd mmob
ol )waBtheEH&@ &Lﬁhﬂi&mﬁ% stifréPattt mrm%ntoﬁawmn)quenched by
a d DIEdﬁA 55 i, 318 nmmol ) were ad

ac o of Watep,aad %lﬁ?%twm% geetate (Fxhml). The

(E) @E&Mw&e Cémbihed, washed with 1N HCI solution, foen dried (MgSO), filtered
am noc opent anecar boxani do) phenyl) acrylate (2 %rg

0. 076 trated in Mervg. Tamps e weppwified by silica geldflagh s
i el .
he. Chita 5‘*&2@&%&@%‘8?1?#& (o RSB ERE AR sive the

t o gfitlecempouad pea colotless ﬂmk <at, €1.37p, 52% yieldh IMD /264, BE6(MH");

m@l S 1% (%&ao (ﬂflﬁzbaﬁ:g?r gﬁ/e %99 r{f_;E %gﬁfgﬁ}—g%zm][ [-B 7.27-7.88

reac(mpﬁHDTﬂXO(ﬂcEﬁmw hmtfezjla{) 100C under microwave
conditions for 15 mn. It was concentrated and the pH
was adjusted to 4-5 using IN HCl solution. This

M Xt Me@hag2-ghehsydel Bridhil. 3. ﬂ%@%&!bha?ﬁﬂ?%cﬁie—@h@rboxy[ate
organic layer was dried wt S04, filtered and th
sol vent evaporated to give a crude product which was
purified by Prep. reverse phase HPLg to afford the 20

title conpound as a yel |l owlsolj d. H(4 § ng, 8.6%yield
two steps). M5 mlz 619(M¢™) ; i O MHz, CD3CD)
O ppm1.31 (m | H 1.38-1.6 .79-1.96 (m

15

2M NayCO; (1.25 mL, 2.5 mmol) aqueous solution was added to a suspension

of methyl 3-cyclohexyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole-
6-carboxylate (383 mg, 1.0 mmol), 2<(benzyloxy)-3-bromopyridine (317 mg, 1.2

20  mmof) and LiCl (84.8 mg, 2.0 mmol), in ethanol (3 mL) and toluene (3 mL). The
mixture was degassed by evacuating the reaction flask and then flushing with Na.
Pd(PPhs)4 (58 mg, 0.05 mmol) was then added, and the reaction mixture was heated
at 80°C for 6hr. The reaction mixture was then filtered and concentrated in vacuo,
and the resultant residue was purified by silica gel flash chromotagraphy using

25  hexanes to 50% ethyl acetate in hexanes as eluent to afford the title compound as a
yellowish solid, (310 mg, 70% yield). MS m/z 441(MH"); 'H NMR (500 MHz,
CDCl3) 8 ppm 1.32-1.46 (m, 3 H) 1.78-1.93 (m, 5 H) 2.05-2.16 (m, 2 H) 2.96 (m, 1
H) 3.92 (s, 3 H) 5.25 (s, 2 H) 6.39 (t, /=6.87 Hz, 1 H) 7.31-7.41 (m, 6 H) 7.60 (dd,



2.08-2.24 (m 4H)247256(m 2H)2.92(m 1
4.55 (t, .1="5.04 Hz, 2 H 4.70 (t,.1=5.19 Hz, 2
6.41 (d, .1=16.17 Hz, 1 H 7.49 (dd, .Y7.63, 5.19
1H 7.56 (d, .1=8.55 Hz, 2 H 7.60-7.69 (m 4 H)
7.97 (d,.)'-8.55 Hz, 1H)815(dd 25 .1=7.63, 1.83
Hz, | H 8.12 (s, 1 H) 8.39 II—I).Some
representative exanpl es of net hods that can be used to

br 1 0gse- ConeHaiREE ! Bhore hehe T Y82 RSl YRR . 110

219 @32 M) MO N N OsO4/NMO MO\ N -N
Acet onahNataz OH LUGH O OH HO N N THF/ MeOH H20 | , /
(5S, 6R) and (SR 695)-

5H- pyltﬁtt@ﬂ [1 3(2 @mﬂoﬂﬂkﬂﬁﬂ@?&n@d@é})ﬂ}ﬂﬂfﬁ3 }@-ﬁ@&i@ﬁé&l—!ﬁ-:ﬁdde—-
cl ohexyl -6, 7-di hydro-5, 6-di hydroxy-,

mgthﬁ'c @%‘8{”‘9/04 0 *OH Mo\ N- N GsO4 (2.7 ny,
0.0107 nmol) was added to a solution of 7H 10
pyrido[3',2':3,4]azepino[1, 2-a]indol e-10-carboxylic
aci d, 13-cyclohexyl-, methyl est2®8" (40 rrg 0. 107
nmol ) and N-net hyl nor phol i ne oxi 0% qug , 0.322 mmol )
m.-1 m). The

ina mxture of aceto “ﬁgd wat e
resul tant sol ution was st rirgoyt® over ni ght, after

which it was concentrated in .
purified by Prep. reverse phase HPLC

racem c mxture of title conpoun

To a suspension of NaH (14 mg of 60% dispersion in mineral oil, 0.354

10 mmol) in DMF (2 mL), methyl 2-(2-(benzyloxy)pyridin-3-yl)-3-cyclohexyl-1H-
indole-6-carboxylate (130 mg, 0.295 mmol) was added and the reaction mixture was
stirred at rt for 15 min. Benzyl 2-bromoethyl ether (0.052 mL, 0.325 mmo}) was then
added, and the reaction mixture was stirred at rt overnight before being quenched by
the addition of water. The resultant mixture was extracted with ethy! acetate (2x20

15  mL) and the organic layers were combined, washed with 1N HCI solution, and then
dried (MgSQ0y,), filtered and concentrated under vacuum. The residue was then
purified by Prep. reverse phase HPLC to give the title compound as light yellow solid
(83.5 mg, 49% yield). MS m/z 575(MH"); "H NMR (500 MHz, CDCL) 5 ppm 1.21-
1.31 (m, 3 H) 1.69-1.90 (m, 7 H) 2.53 (m, 1 H) 3.65 (m, 1 H) 3.72 (ﬁ:, 1H)3.92(s, 3

20 H)4.17 (m, 1 H) 4.27 (m, 1 H) 4.32 (s, 2 H) 5.21 (5, 2 H) 6.18 (t, J=6.87 Hz, 1 H)
7.07-7.12 (m, 2 H) 7.21-7.36 (m, 9 H) 7.41 (44, /=6.71,2.14 Hz, 1 H) 7.74 (dd,
J=8.54, 1.22 Hz 1 H) 7.78 (m, /=8.55 Hz, 1 H) 8.12 (5, 1 H).

[0 give a
a light yellow,

25



15 (25 ng, 57%yield). Ms mz 407(MH);'H NVR (500 Mz,
CD30D) 8 ppm1.31 (m 1 H 1.39-1.55 (m 2 H) 1.66
(m 1 H 1.76-1.86 (m 21)1.92-2.17 (m 4 H 2.88 (m
1H 3.39 (m 11) 3.96 (s, 3 H 4.49 (m 1 H 4.66 (m
2 H 7.58 (dd, .r7.48, 220 .5.04 Hz, 1 H) 7.75
(d,./=8.24 Hz, 1H)7887 (m 2 H 8.24 (s, 1 H
8.69 (d, .)=1.83 Hz, 1 H (5S 6R) and (SR 6S)- 5H

Y @ié%@%ﬂ%’%@x&r% %fo'ﬁlj r(g-ggﬁre%%yﬁ %bigyé-l_liﬂffaiyze-a_

OH  Ehrbodad L10H (14.7 ng, 0.615 mml) and water (0.5
nm.) were added to a solution of 10 racenic (5S, 6R
and (5R, 69)-

5H pyrido[3',2':3, 4] azepi no[ 1, 2- a;]u ndol e- 10-
carboxylic aC|d

13- cycl ohexyl - 6, 7-di hydr o- 5, 6-di hydreay-, nethyl ester
(25 nmg, 0.0615 nmmol) iMeOQC |~p1xture (1.5
mJ1.5 nL). The reaction was rt. for three
days. It was then concentr at ] / and t he pH
was adjusted to 4- 5 using IN HC /Jsqlution. The
resultant m xture was extracted et hyl acetate.
The 15 organic layer was dried ( 4), filtered and
the sol vent evaporated. The residue was purified by
Prep. reverse phase HPLC to afford the TFA salts of a
racenm ¢ T xselneonodf metheyl il +(24(eencplopgiethyB-2-R4benmyloxpytidin-3-

{5 S L S Sl e

1. 79eL),39% Pdrpn Barbin (10 k) (s addeﬁi) ‘I‘He ﬁ:ZetRmZﬂlx@m was éthed under

(o, o Bt gosbct gl o tocings s Bt gt i, and

Uﬂd thd-filtfatOConcntifedH give theHfitleRonip oﬂlfds ad alrDfFSvHHR s6kY, (35 mg,

der | Jhisid h@&;ﬂs@gé@{)ea{wﬁs@'éwi%@%@ i A8 1241 40 @,

rel ag en 1. 700N JHY Ds @y Hﬁe'na(i,lﬁﬁfwﬂ%m)@ .94 zpﬁ)4 11 (m,
t hese internmed ates using net hodol o 2 descrl
~6ra? HaclsHk At 16

her el B 82280 ) Sorbib ™ Sy REDT A 88 Hz 1
in the8a9{s, 19).

15
Pyridof3',2:6,7]{1,4, ]oxazepina[ 4,5-afindole-10-carboxylic acid, 13-cyclohexyl-6,7-
dihydro-, methyl ester.
MeO N =N
7\ 4
20

To a solution of methyl 3-cyclohexyl-1-(2-hydroxyethyl)-2-(2-
hydroxypyridin~-3-yl)-1H-indole-6-carboxylate (49 mg, 0.124 mmol) in THF (8 mL),
PPh; (130 mg, 0.497 mmol) and DBAD (114 mg, 0.497 mmol) were added. The

reaction mixture was heated at 85°C under microwave conditions for 3.5 hr. It was



generate products of the type described bel ow. 221
(5S, 6R) and (5R, 6S)-2 propenoic acid,
3-[4-[[[2-[[[13-cycl ohexyl -6, 7-di hydr o-5, 6-

di hydr oxy-5H pyri do[ 3, 2' . 3, 4] azepi no[ 1, 2-a] i ndol - 10-
yl ] carbonyl ] am no] cycl opent é-|] car bonyl Jani no] phenyl | -
nmet hyl ester, (2E)-. OH O , Oal % Iaeool
5 To a solution of racem c (5S, 6R) and (5R, 6S)- 5H

3.2 :3 1,.2- dol e-] 0- car boxyl
b R e L T
Ny, MFXSorfdld the GOMingcknd aﬂ}elle‘%ﬂéoﬁé 2 g, 98%&%&3 MS m/z

L, were a

mol ) ?aé\&fsnﬂ DI PEA (0. 069
The & n ERNRAR ¢ M%&Daﬂ@d?armlril(m“@aaﬁrhﬂ(mﬁm
Then 1(ﬁ)r§$@anﬁ26éz(xé(m,z 292|gmr§g{8396(s 31?)3 Sln%n,zH)466

an nocycl opent anecar boxam d rylate

02 1080 Y-4rdm, ba!aélé’ﬁ(é,nﬁ’? Adiz &ED 7Y r7.98 Goo, ) 8.23 (s, 1 H) 8.37
Stll‘ @@-@M%pﬂﬁrm ght. It was then concentrated in

vacuo and ‘esi due purified by Prep. reverse

phase HPLC to give a racem c mxture of 15 the title

conp as, Serrlri I sl i 26 . 50% vyj el ¢),.

O PIPTER £ Y b e B8 e 3 S 7
1. 22dbyd#®-.(in, 3 H 1.62 (m 1 H 1.75-2.15 (m 10 H)
%017-2.26 (m 2 H 2.47-2.55 (m 2 H 2.86 (m 1 H)

'38 (m1H 3.78 (s, 3 H 4.47 (in, 1 H 4.86 (m 2

H 6.44 (d, .1=15.87 Hz, IoH) 7.5 .7=8.55 Hz, 2

H 7.57 (dd, ]=7.48, 5. 160-7.66 (m 4 H)
7.89 (d, 1=7.32 Hz, 1 J¥3. 55 Hz, 1 H)
8.18 (a, | H) 8.68 (d, J .

2N aqueous NaOH (0.5 mL) was added to a solution of

pyrido{3',2":6,7][1,4]oxazepino[4,5-a]indole-10-carboxylic acid, 13-cyclohexyl-6,7-

15  dihydro-, methyl ester (5.5 mg, 0.0146 mmol) in a THF/Methanol mixture (1.5
mL/1.5 mL). The reaction was heated at 100°C under microwave conditions for 15
min, after which it was concentrated in vacuo and the pH of the resultant mixture
adjusted to 4-5 usingI N HCl solution. The mixture was then extracted with ethyl
acetate and the organic layer dried with MgSO, filtered, and concentrated in vacuo.

20 The residue was purified by Prep. reverse phase HPLC to afford the TFA salt of the
title compound as a yellow solid, (4.5, 65% yield). MS m/z 363(MH"); 'H NMR (500
MHz, CD50D) & ppm 1.31 (m, 1 H) 1.36-1.63 (m, 3 H) 1.79-1.96 (n, 4 H) 2.09-2.21
(m, 2 H) 2.91 (i, 1 H) 4.57 (t, J=5.19 Hz, 2 H) 4.72 (t, /=5.19 Hz, 2 H) 7.51 (dd,
J=1.63,5.19 Hz, 1 H) 7.78 (4, /=8.55 Hz, 1 H) 7.96 (d, /=8.55 Hz, 1 H) 8.08 (dd,

25 J=7.63,1.83 Hz, 1 H) 8.23 (s, 1 H) 8.40 (d, /=4.58 Hz, 1 H).



(5S, 6R) and (51t, 6S)-2 propenoic acid,
3-[4-[[[2-[[[13-cycl ohexyl -6, 7-di hydr o-5, 6-

di hydr oxy-5H pyrido[ 3, 2': 3, 4] azepi no[ 1, 2-a] i ndol - 10-

yl Jcar bonyl Jam noJcycl opent yl Jcar bonyl Jam noJphenyl J-,
(2E) OH OOH N 11 YON1\, O HHOO 5 LiOH (6.1
nmg, 0.256 mmol) in water (0.5 nL) was added to a
solution of racemc (5R 68) and (5S, 6R)-2-propenoic

3?:13%1532 %"%L% ﬁ'y}dﬂ 2@1 W‘% %yglf"g% 2"- : 3, 4] azepi no[ 1, 2-

a] i ndibydragyritiof3'2"6,7] {1,4] oxazepinof4, 5-afindol-10-

yl] Ha* k&g}gﬁg}am@%’: C| o ﬁa}‘%"ﬁ?ar b@p%ﬁ;ﬁ@g)ﬂghenyl ]-

THF/I\/bthanoI m xture (2 0 m/2.0 nL). The reaction was

stirred at rt for two days.
in vacuo, and the pH of the
adjusted to 4-5 using

was then concentrat ed

B ¢ ure
was then extracted uf yl Hace )u N

purified by Preamo
racem ¢ m xture of the TFA salts of the

O"ever se phase HPLC to \ord a

conpounds as a yellow solid, (10 ng, 51%yield). M
mz 649(M+H);"'H NWVR (300 MHz, CD30OD) " ppm 1.20-1.72

( m 41 1) Th ¥/dohitiod Df pyaido] 2 215,781 4 oxazepbho[4)5-aRnddie-P0-Batboxylic

6y i3 edaheryl b d*@% @ @%ﬂ%ﬁ gONSB b gy, TBTU

(d, (3015&n§5 093 mnloiﬂn @55 mif7 0318 némé weke added) The

AR ACRER T A

15

20

25

aminocyclopentanecarboxamido)phenyl)acrylate (22 mg, 0.076 mmol) was added
and the reaction mixture was stirred at rt overnight. It was then concentrated and the
residue was purified by Prep. reverse phase HPLC to give the ester intermediate. To
a solution of the this material in a THF/Methanol mixture (1.5 mL/1.5 mL), 2N
NaOH solution (0.5 mL) was added. The reaction mixture was heated at 100°C
under microwave conditions for 15 min. It was concentrated and the pH was

adjusted to 4-5 using 1N HCI solution. This mixture was extracted using ethyl
acetate. The organic layer was dried with MgSQy, filtered and the solvent evaporated
to give a crude product which was purified by Prep. reverse phase HPLC to afford the
title compound as a yellow solid. (4.0 mg, 8.6% yield two steps). MS m/z 619(MH");
'H NMR (500 MHz, CD;0D) O ppm 1.31 fn:, 1 H) 1.38-1.60 (m, 3 H) 1.79-1.96 (m,
8 H) 2.08-2.24 (m, 4 H) 2.47-2.56 (m, 2 H) 2.92 (m, 1 H) 4.55 (t, J=5.04 Hz, 2 H)
4.70 (t, J/=5.19 Hz, 2 H) 641 (d, /=16.17 Hz, 1 H) 7.49 (dd, J=7.63, 5.19 Hz, 1 H)
7.56 (d, /~8.55 Hz, 2 H) 7.60-7.69 (m, 4 H) 7.97 (d, /=8.55 Hz, 1 H) 8.05 (dd,
J=7.63,1.83 Hz, 1 H) 8.12 (s, 1 H) 8.39 (m, 1 H).

Some representative examples of methods that can be used to prepare some
hydroxylated derivatives of the proprano bridged compounds are outlined in the

scheme below.



OONON NO\ N~NWC OVWVP OOON [/ ° [ CHYQ zI OW
$ N~N O-NH O (5S 6R and (5R
6S) - 5H pyrido[ 3, 2' . 3, 4] azepi no[ 1, 2- aJi ndol e- 10- car boxa
m de, 13- cycl ohexyl -6, 7-dihydro-5,
6- di hydroxy-l\l—(phenylsulfo%l,)-. OH OO4N_ \ OHS5

To a solution of racemc (

6R) and (5R 6S)- 5H

pyrido[3',2':3,4]azepino[1, 2-a]indol e-10-carboxylic
acid, 13-cyclohexyl -6, 7-di hydro- 5, 6-di hydroxy- (jo

ny,

di met hylGam N - et hyl carbodii m de& hydroc
(14. 0] ), P 3 ng 0.7 64
benzéh wer

The reactioe S ,?E@ﬁgga@t 120C u

m cr owave condi pd4-ons for mn. It was the

concentrated u

0.038 mml) in CH2C 2/DVF(1 mJl nl); N3 10

Prep reverse #5e HPLC to afford a racemic m
of the TFA salts of the title conpounds as a 15 yel |l ow
solid, (1.3 ng, 5%yield). mz 532(MH); "H NWR

(500 MHz, CD30D) S ppm 1.31§ytm_ 1 H 1.40-1.60 (m 2

H 1.6Giokin, 1 H P H) 1.98 (m 1 H
2.03-2.18 (g 3 HR, . Najm; (7i3n,( 1 T)H)4

74- 4 : 3 :

8.01 Msﬁ‘wﬁﬁ@ Hz, : . ) (#n, | H 8.m14-8. 19
(in, 3H 852 (s, 1 H (d, .1=5.49 Hz, 1 H). 20

224 Additional exanples
can be used to prepare som

5

10

15

ome of the nethods that

(55,6R) and (3R, 6S)- SH-pyrido[3',2":3,4]azepinof1,2-a]indole-10-carboxylic acid,
13-cyclohexyl-6, 7-dihydro-5,6-dihydroxy-, methyl ester.

OH
o OH
MoO N =N
7 \ y

0504 (2.7 mg, 0.0107 mmol) was added to a solution of 7H-
pyrido[3',2":3,4]azepinof1,2-g]indole-10-carboxylic acid, 13-cyclohexyl-, methyl
ester (40 mg, 0.107 mmol) and N-methylmorpholine oxide (38 mg, 0.322 mmol) in a
mixture of acetone and water (9 mI~1 mlL). The resultant solution was stirred at rt
overnight, after which it was concentrated in vacuo and the residue purified by Prep.
reverse phase HPLC to give a racemic mixture of title compounds as a light yellow,
(25 mg, 57% yield). MS m/z 407(MH"); 'H NMR (500 MHz, CDs0D) 3 ppm 1.31
(m, 1 H) 1.39-1.55 (m, 2 H) 1.66 (m, 1 H) 1.76-1.86 (m, 2 H) 1.92-2.17 (m, 4 H) 2.88
{m, 1 H) 3.39 (m, 1 H) 3.96 (s, 3 H) 4.49 (m, 1 H) 4.66 (m, 2 H) 7.58 (dd, /=7.48,



fused pyridine derivatives of conmpounds of Fornula I
are outlined in the schenme below 1i NHS= Meooc M O
()ZD Nz~ Sr +' B O N DWEA. THE N O pHBOOHN

Pd( PPh3) 4. Lid, Na2CO3 Mao % N NaH, DWVF NaCH

El O+ Tol uene. SOC N Bra THFé ONHZO Bo! 1 NBoe HOOC N
G ubbs catal yst HOOC N 1. 20MMXoethane N reflex N
tent-Butyl 3-bronopyridin-4 ylcarbamate. NHBac Br N’

10 T 0 i f _4-am nQ-.3- ridi . ,

5. 76 BdFS Hh o @ FEA e B BRRRR e £ B T @
and (/Bng8j PR, (#)39 g, 6.36 nmol) were added. The
reaction mxture was stirred at rt. for two days. It
was then quenched withlIN HCl solution and extracted

Wi t h (53, 6R)|and ¢S, I, 5(&2%&56}1 02::3 % [D-&] ind®Vee] BeddBbxlic acid,
15 cgrr.té)iged, qdri e}gI (MgSHA ,)fi I{kgfﬁeigqgnd&]concentrate“gwaa

t8 g vrehavif{-givgo-hé-dHp@ P di n- 4- yl carbamate as a
yellowi sh thick oil, (1.1 g, 70%vyield). M5 nfz
273,275(MH); "H NWR (300 MHz, CDC13)S ppm 1.51 (s, 9
H 7.14 (s, 1 H 8.12 (d, .1=5. 7, 1 H 8.34
(d,.)--5.86 Hz, | H) 8.55 5°H \kt hyl
2-(4-(tert-but oxycarbonyl)
yl)-3-cycl ohexyl -11i-i nida

LiOH (14.7 mg, 0.615 mmol) and water (0.5 mL) were added to a solution of
10 racemic (5S,6R) and (SR, 6S)~ SH-pyrido[3',2":3,4]azepino[1,2-a]indole-10-
carboxylic acid, 13-cyclohexyl-6,7-dihydro-5,6-dihydroxy-, methyl ester (25 mg,
" 0.0615 mmol) in a THF/Methanol mixture (1.5 mL/1.5 mL). The reaction was stirred
at rt. for three days. It was then concentrated in vacuo, and the pH was adjusted to 4-
5 using 1N HCI solution. The resultant mixture was extracted with ethyl acetate. The
15  organic layer was dried (MgSOy), filtered and the solvent evaporated. The residue
was purified by Prep. reverse phase HPLC to afford the TFA salts of a racemic
mixture of the title compounds, (15 mg, 48% yield). MS m/z 393(MH"); 'H NMR
(500 MHz, CD3;0D) O ppm 1.32 (m, 1 H) 1.42-1.61 (m, 2 H) 1.68 (m, 1 H) 1.79-1.89
(m, 2 H) 1.99 (m, 1 H) 2.07-2.22 (m, 3 H) 2.87 (m, 1 H) 3.44 (m, 1 H) 4.79-4.89 (m,
20 3H)7.81(d,/~8.24 Hz, 1 H) 8.01 (d, J=8.55 Hz, 1 H) 8.21 (dd, /=7.93,6.10 Hz, 1
H) 8.30 (s, 1 H) 8.63 (d, /=7.93 Hz, 1 H) 8.85 (d, /=5.80 Hz, 1 H).

The above derivatives may be coupled to a variety of amines and related
compounds through the acid functionality of these intermediates using methodology
25  described herein or other common methods known to those skilled in the art to
generate products of the type described below.



carboxylate. o OHHN)O Mo N- 5 To a m xture of
nmet hyl 3-cycl ohexyl -2-(4,4,5,5-tetranet hyl -1, 3, 2-

di oxabor ol an- 2-yl)-1H i ndol e- 6- car boxyl ate (383 nmg,
1.0 mol ), tert-butyl 3- bronopyridin-4-ylcarbamate
(328 ng, 1.2 mmol) and LiC1(84.8 ng, 2.0 mmol ), in
et hanol (3 nlL) and tol uene {% nm.) was added, 2M

aqueous Na2CO3 (1 25 m, 2.5 10 nmol) solution. The

m xt S egassed by the application of vacuum

foll &%@R% e P AR riodsid ﬁrdﬁﬁp Kl welohgy!-6 7 gigydro-5.6-
ol Yitpdex)-Fie. 2/ i Bios ] SAghiIYoMas heated at

80C ov)(g?ﬁl ght%yﬁ}ﬁggr esu taé%t r}r[n xt%re was_then filtered

and Yicarbawt pminaleylenerytagrbami] aniva/ rivwyll, wettiester, (2E)-.
residue was purified by Prep. reverse phase HPLC to

afford the title conpound as an off white solid, (170
ng, 38%yield). 15 M5 mz 450(VdH) ;' H NWR (3
CDC13) 8 ppm 1.15-1.33 (m 13 R
2.45 (m 1 H 3.92 (s,
(m 2 H 8.17 (s,

HOOC VN 226 To a suspensi on of NaH (19. 5.0¢ of 60%
di spersion in mneral oil, 0.488 mmol) in DVF (2 nl),
met hyl

2- (4- (terTebsmmcm—xzxaﬂﬂ&()ss;@Ri)dhmfga,ﬁs)ls& cycl ohexyl -

1Hi b I dde

o PRI vt et ol Al Bond 8o
min. S&ldﬂwldrdi&oﬁﬂlqﬁg 007948 dth in Mf?(ﬁsm,)' i{AW@tS'Efg]O 119 mmol)
addeof and t reaction m xture was stirred

& 2 DIPEA Q65 mie -390 aneelkwetsypddade The reaction fmexture was stirred
rt for 15 min. Then (E)-methyl 3-(4-(1-

aminocyclopentanecarboxamido)phenyl)acrylate (30 mg, 0.103 mmeol) was added
and the reaction mixture stirred at rt overnight. It was then concentrated in vacuo,
and the residue purified by Prep. reverse phase HPLC to give a racemic mixture of
IS the title compounds as a light yellow solid, (26 mg, 50% yield). MS m/z 663(MH");
'H NMR (500 MHz, CD;0D) & ppm 1.22-1.53 (m, 3 H) 1.62 (m, 1 H) 1.75-2.15 (m,
10 H) 2.17-2.26 (m, 2 H) 2.47-2.55 (m, 2 H) 2.86 (m, 1 H) 3.38 (m, 1 H) 3.78 (s, 3
H) 4.47 (m, 1 H) 4.86 (m, 2 H) 6.44 (d, /=15.87 Hz, 1 H) 7.53 (d, /=8.55 Hz, 2 H)
7.57 (dd, /=7.48, 5.04 Hz, 1 H) 7.60-7.66 (m, 4 H) 7.89 (d, /=7.32 Hz, 1 H) 7.92 (4,
20 J=8.55Hz,1H)8.18(s, | H) 8.68 (d, /~4.27 Hz, 1 H).

25



addition of water and acidified using IN HCl solution.
A yellowi sh precipitate fornmed which was col |l ected by
filtration to give the crude ester product in
sufficient purity to proceed to the next step. This
material was then dissolvedzzn a THF/ Met hanol m xture
(3 MJ3 nL) and 2N NaOH sol ution (2 nL) was added. The

10 reaction m xture was heated at 100C under m cr owave

condit f 1 jn. |t .was te

Che” it RRL Al GuPPropond G4 iR FRIT SRt o Fnio-5.6-
nixtWW@wmnhﬂ%ﬁwmﬁ%Tanqpﬂqu&qmg«gbbwLﬂacetate and t he

or gan I, a was, dr i ed er and

evapc‘fp é’ﬂ@ﬁ“’fﬂ? ”@g’ﬁﬂ” O'fyﬁ?'wép’;mb i ed

using Prep. reverse phase HPLC to afford the title
conpound as a yellow solid, (50 ng, 44% 15 yield two
steps). M5 nfz 516(MH);' H NMR

1.22-1.48 (m 13 H 1.70-2,
H 2.37 (in, 1 H 3.88

4.13 (m | H 4.51 (m 76} 1
H 5.04-5.21 (m 3 Cm 1 H)

7.58 (d, .F=5.80 Hz JI1 H 7.78 (m
(d,.f-8.24 Hz, Ho0¢) 8.13 (s,1 H) 8. g H 8.67

(8,.1=5.80 Hz, 1 H). 20 5H pyrido[3 ; 3, A
5]d|azon|no[1 2-a]indol e-5, 12- dlcarboxyllc aC|d 15-
cycl ohexyl - 6, 9-di hydro-, 5-(1,1-di nethylethyl) ester,
(72)-. NBUQH (6.1 mg]0.25600R0YHN wAker b5 Ml elashdded toh solution of
1- m

but oxyc ar ﬁy % 89? (3§ GR 32 propenoig aeidyd; E‘&U{l'{[fB-cYCthexyl-ﬁ 7-
| 1 iyt 56 iyt dSERp g 0 94 @ pinQ OBARIMLD- |

Sane R iRl baensg pbbonelomnlebatyle et ster, C2B)- 17 mg

r eaci0ass Rigbl) iffa LI/ Mol RERteA2WIEHED 0 @f ). Ubhef1@dction was stirred

overa t%%r tw-cl;hd%.yss ?tl wvaesq;lt:enmcl%gceiv 5 38 Eléjl‘tra%go,%gg ﬂ}et}:u%{ of the resultant
solution adjusted to 4-5 using 1N HCl solution. This mixture was then extracted
using ethyl acetate and the organic layer was dried with MgSOQ4, filtered and

15 evaporated to give the crude product which was purified by Prep. reverse phase
HPLC to afford a racemic mixture of the TFA salts of the title compounds as a
yellow solid, (10 mg, 51% yield). MS m/z 649(MH"); 'H NMR (300 MHz, CD;0D)
0 ppm 1.20-1.72 (m, 4 H) 1.76-2.29 (m, 12 H) 2.44-2.60 (m, 2 H) 2.87 (m, 1 H) 3.43
(m, 1 H) 4.81 (m, 2 H) 4.97 (m, 1 H) 6.40 (d, J=15.74 Hz, 1 H) 7.51-7.73 (m, 6 H)

20  8.01(d,J~8.42 Hz, 1 H) 8.16 (dd, /=7.87, 6.04 Hz, 1 H) 8.22 (s, 1 H) 8.57 (d, /=6.59
Hz, 1 H) 8.82 (d, /=5.86 Hz, 1 H) 9.66 (5, 1 H).



residue was purified by Prep. HPLC colum to give a
yell ow solid as 5H
pyrido[3',4':3,4][1, 5]diazoni no[1, 2-a]indol e-5,12-di ca
rboxylic acid, 15-cyclohexyl- 6,9-dihydro-,

5-(1, 1- dlnethylethyl) ester, . (72)-. (15 ng, 35 %
yield). MS mz 5 488(MH); R (300 MHz, CD3OD) O
ppm 1.29-1.44 (m 13 H) 1.67-1.92 (m 6 H 2.45 (m 1
H 4.11(m1 H,4.36 (m 1 H 4.62 (m | H 505 (m 1

H 5.67 (m “p. .94 (m 1 H) 782(dd ta,,,42 1.46
Hz, 1 - 1 H 8yQZmafl, -
, |H0 Q 2 |§ 1E g\
E(Sls—l-pyril_?j ':4JEr1n5] gt zoni@'
[ {Zh 15- cyclohexyl 6 8,

solution of *
SH-pyridoj3 ,4' :3,4][1,5]diazonino[1, 2-a]indol e-5, 12-
di car box avwd 15- cycl ohexyl - 6, 9- di hydr o-,
5-(1,1-di meth§l ethyl) ester, (72)- (12 ngy, 0.0246
nmol ) in nethanol (5 nL), 10% Pd on car bon (5 ng) was
added. The reaction mxture was stirred under a

hydr ogen at nosphere (1 atnos.) for 2hr. It was then
filtered thrzggh celite and concentrated to give th

desi FSePRIapd (WX 68k S Hpyrideld\d' Botl sxsping{1.3-7lindaler ] Omxam:de. 13-
| oo CDBCD) 0
31" gze)fzﬁ@mmg%wm# (qéaéé?,%%wg s () 1|O|om

O
2.51 (m 1 H 3. 47 (m 1 H 3 50 (m 1 H 3.78 (in, 1
H 4.33 (m 1 H 7.73-7.81 (m 2 H 7.§4P (d, .-8.55
Hz, 1 H) 8.15 (s, | H 8.63 (s, 1 H B.84y(d, .x-4.88
Hz, 1 H). 228 Representafivé nethod- ogfes for the

synthesis of sone of ﬁ,*ﬁ F bpxam de
derivatives of the i no

® O tllned
beloww Oo0 o HO. N 1) (COg
2) THF, DIPEA, DVMAP OH ( / [ [/

5

To a solution of racemic (5S,6R) and (SR, 68)- SH-
pyrido[3',2"3,4]azepino[ 1,2-a)indole-10-carboxylic acid, 13-cyclohexyl-6,7-dihydro-
5,6-dihydroxy- (15 mg, 0.038 mmol) in CHClL,/DMF( 1 m1/1 mL); N-3-

10 dimethylaminopropyl)-N"-ethylcarbodiimide hydrochioride (14.6 mg, 0.0764 mmol),
DMAP(9.3 mg, 0.0764 mmol) and benzensulfonamide (12 mg, 0.0764 mmol) were
added. The reaction mixture was heated at 120°C under microwave conditions for 15
min. It was then concentrated under vacuum and the residue purified by Prep reverse
phase HPLC to afford a racemic mixture of the TFA salis of the title compounds as a

15 yellow solid, (1.3 mg, 5% yield). MS m/z 532(MH"); 'H NMR (500 MHz, CD;0D)
d ppm 1.31 (m, 1 H) 1.40-1.60 (m, 2 H) 1.65 (m, 1 H) 1.79-1.88 (m, 2 H) 1.98 (m, 1
H) 2.03-2.18 (m, 3 H) 2.86 (m, 1 H) 3.44 (n, 1 H) 4. 74-4.89 (m,3 H) 7.57-7.67 (m, 3
B) 7.73 (m, 1 H) 8.01 (d, J=8.54 Hz, 1 H) 8.09 (m, 1 H) 8.14-8.19 (m, 3 H) 8.52 (s, 1
H) 8.82 (d, J=5.49 Hz, 1 H).

20



OO0 5

7H pyrido[ 3, 2': 3, 4] azepi no[ 1, 2- a] i ndol e- 10- car boxam de
, 13-cycl ohexyl -N- [ (di met hyl am no)sul fonylj-. 0 0 11
NIS 11 NI \ N-N O 10 To a sol ution of

7H pyrido[ 3", 2" : 3, 4] azepi noj,}, 2- a] i ndol e- 10- car boxylic

acid, 13- cycl ohexyl- (20 ng, 0.056 mmol) in CH2CI 2 (5

m.), one drop of DI\/F vvas added. Then a 2M sol uti on of

oxal yl chI d 0.Q72 ) Jn Cl 2, . was

added dr Op\%ld'{ se. :‘?ﬁ"% O%Z@?t%%t% used foyprgpare some
at r Gised pyi2dine démanva&hif chmpdumidi ofFEEmaRnaedutidteddn iddcheme
drie der hi gh vacuum The resi due was dissolved in
THF( ) and a sol ution of N, N-di methyl sul fonam de

(10.4 ng, 0.084 mmol) and DI PEA (0.020 nmL, 0.112
mol)) in THE (2 nL) was added. DWMVAP (10 rrg) was t hen
added after the reaction m Xf®Ffe had

A fore(%r?ﬁ n" ar@egtirrin § conti nued
furth TW‘W ture was then
concent Yated under vacuum and the residue p
by Prep. reverse phase HPLC to afford the TFA 'sa
the desired product as a yellow solid, (13 ng, 40%
yield). M5 mz 465( ; N(500 MHz, CD30D) S ppm
1. 25- 248 0p, 8,0el) Meo 7 H) 2@, 8% (M Jaor)
3. 03 fs——6 367 (s 5 A m+—H—F—41 d7——
J--7. 6EOHFoepe, 89C 7. 79 (m 1 7. 87ef 087 . Y7. WEMeGIE0
Hz, 1 H 8.10 (d, J-8.55 HZ H 8.21 (s, 1 H 8.31
(d, Y7.94 25 Hz, 1 H 8.657Td,.=5.49 Hz, 1 H). 229

§

HoOC o i~ Grubbs catalyst Hoac N =
7\ » 1, 2<ichlorosthane 7 s
N L
5
tert-Butyl 3-bromopyridin-4-yicarbamate.
NHBoc
N Br
L
N
10

To a solution of 4-amino-3-bromopyridine (1.0 g, 5.78 mamol) in THF (10
ml), DIPEA (1.1 mL, 6.36 mmo}) and (Boc),;O (1.39 g, 6.36 mmol) were added. The
reaction mixture was stirred at rt. for two days. It was then quenched withIN HCI
solution and extracted with ethyl acetate (2X50 mL). The organic layers were

15 combined, dried (MgSO,), filtered and concentrated to give tert-butyl 3-

bromopyridin-4-ylcarbamate as a yellowish thick oil, (1.1 g, 70% vield). MS m/z
273,275(MH"); *H NMR (300 MHz, CDCly)d ppm 1.51 (s, 9H) 7.14 (s, 1 H) 8.12 (d,
J=5.49 Hz, 1 H) 8.34 (d, /~5.86 Hz, | H) 8.55 (s, 1 H).



7Hpyrido[ 3', 2. 3, 4] azepi no[ 1, 2- a] i ndol e- 10- car boxam de,
13-cycl ohexyl -N- (nethylsulfonyl)-. o OONNN 5 To a
sol ution of
7H pyrido[3',2':3, 4] azepi no[ 1, 2- a] i ndol e- 10- car boxylic
acid, 13-cyclohexyl- (36 0.1. mmol) in CH2Cl2 (5
nm.), one drop of DMF was added. Then a 2M sol ution of
oxalyl chloride (0.075 nL, 0.15 nmol) in CH2C12 was
adde% éﬁ- se. The reaction mxture was stirred at
(A b A-tgrt-bugeyocrhamy Ui ¥ o clohery kO cindader-
undeggbbgiyacuum This material was then dissolved in
THF(5 nL) and a solution of methanesul fonani de (14.3
ng, 0.15 nmol) and DI PEA (0.025 ni, 0.15 nmol)) in
THE (2 nL) were added. DVAP (10 ng) was added after
the reaction mxture was stirred atg rt. or 10 mn.
Stirring was continued at 50C overnl reaction
m xture was then concent @at ed undem vaZuum and t he
residue purified by 1 e ase HPLC to
afford the title corrpound 3 ol | ow solid, (24
ny, 55%vyield). M5 mz 436(MW; 500 MHz, CDSO))
0 ppm 1. 22-2. 32 (m10H)297 1H)336(s 3 H)
3.50 (m 2 H 6.04 (m 111) 7.2 , Y7.32 Hz, 1 H)
7.49 (dd, J=7.78, 5.04 Hz, 1 H 1(d, .f-8.54 Hz, 1
7.90 (d, .=1.93 Hz, 1 H) 8.02 (d, J=8.54 Hz, 1 H
122 (s, | H 8.47 (d, .>=5.19 Hz, 1 H). 20

7H pyrl dofe?a mixture of methy! 3-cyclohexyl-2- 4455t Fam thyl-1,3,2-
2..3,4]azepino[ 1,2 a]|r¥ose,- -%arg de, e

13- c«}l@*@ﬁ@lﬂ,ﬂ-&b@- 1¢hindplptéseadionpilate) (383 mgd 9 marolow-tyl\ 3N

§|5_L ?}?}9?13 o %Jk%&ﬂﬁaﬁt 328 mg, 1.3 mmol) and LiCl (84,8 me, 2.0 sumol), in

aci dethanol mL) and toluene (3 mL) was added, 2M aqueous Na;CO; (1.25 mL, 2.5

10 mmol) solution. The mixture was then degassed by the application of vacuum
followed by. flushing with N;. PA(PPhs)4 (58 mg, 0.05 mmol) was then added and the
reaction wag heated at 80°C overhight. The resultant mixture was then filtered and
concentrated under vacuum, and the product residue was purified by Prep. reverse
phase HPLC to afford the title compound as an off-white solid, (170 mg, 38% vicld).

15 MS m/z 450MH"); '"H NMR (300 MHz, CDCly) 8 ppm 1.15-1.33 (m, 13 H) 1.63-
1.98 (m, 6 H) 2.45 (m, 1 H) 3.92 (5, 3 H) 6.94 (5, 1 H) 7.75-7.89 (m, 2 H)8.17(s, 1
H) 8.21 (d, /~5.86 Hz, 1 H) 8.37 (s, 1 H) 8.45 (d, /=5.86 Hz, 1 H) 9.45 (s, 1 H).

1-Allyl-2-(4-(tert-butoxycarbonyl)pyridin-3-yl)-3-cyclohexyl-1 H-indole-6-carboxylic
20 acid

4

¢,

HOOC N S
(LY

\
N



13-cycl ohexyl- (36 ng, 0.1 mmol) in CHRC Z (5 nL), was
added one drop of DMF. 2M solution of oxalyl chloride
(0.075 nmL, 0.15 mmmol) in CH2CI 2 was then added
dropwi se. The reaction m xture was stirred at it. for
2hr. It was then concentrat and 5 dried under high
vacuum The residue was then dissolved in THF(5 nl)
and a solution of benzenesul f onam de (23.6 ng, 0.15

nmol ) and DI PEA 0. 15 I in THE_ (2. .m.)

was addedrID ﬂ’gN% %’&58&%(‘1@“‘?1‘?&“} %0483

m xt uneoVaEDMH (2, Aiethyt 2—(4-@én—$ﬁkoﬂ§ro@rboﬁplhp’ﬁ1kiﬁﬂ3 ¥BS-cyclohexyl-
ter _which, the reaction

EOQE {}?}é“\%}a tﬁ%ﬁ@é‘mﬂf m&n%r ol YRS 2Aded;and thegegctign mixture

pur i fweg@tirkél Ayt OF EPmirt. eﬂEﬂ%@oﬂE&ﬁﬁMﬂ%ﬁ} 0.4563hih01) Yab Bfen added,
TEA sal .t of the title conpound as [ight vyellow

sl i d0d faegeacton ppdpeiwas ghirred\at rifos M’Q@Wﬁl}eﬂquﬁcmythe

I(-I)5 Og ag%iﬁ((n; @3@3} (fsacﬁkﬂ.ﬂéd]ﬂs%fg ﬁ%ﬁ Eﬁluti&l H)&(eﬁo@r’éh é&%lgﬁaw

br
Hz, forpe Wléétwaswlleth bszﬁlmyhm tegIvE, tlmcr(: eser pyoduct@gsufficient

(dd ps 7tz m 3H 8 31mﬂ%ﬁ%ﬁ&%zwaz"?§eﬁ)%§dg%d%& 15

ture (3 mL/3 mL) and 2N NaOH solutmn (2 mL) was added. The

i E%édg‘é@‘f%’ﬁ*ex“%r’ﬂﬁﬁ%a?@ A il R E e B IS B 1 ves

yl)s @hem@nmemratcm tite pH- 8 alijusﬁdud204 'Bmsmgslbl HCl smgxtmﬁ This
TH
o ISR e e e SO Qi o1 BE w8 B Sreati AT el with
(5 erMgS&;Hiihl temiﬂcmi d eozgmraﬂcdmd@ﬁeltemﬁnlz t résidid mlmﬁﬁwuﬁg Prep.
C . .
Cnan Yot ien M ieBird Bl rommobt o iplopep i A5 e, 4%
KH IR v AN )é“**? e e PP 22-1.45
© henta CBT L b3 N ESERD s thtn, B3 9730 1 E5 38 Bie 63, 5.00

1- net )l | |
angegnﬂggﬁ;(hﬂa £51upl @W%@h %:m,?ﬂ-)%(;ﬂﬁi tm, 3H) 5.79
adde 8708, 1 Y-S0kl Tndh etz Ho. T8 e, | BAZDO Gh =824 Hy,

m Xt ) 8.1978 191) S.56°8, PH) Bl67 (4, 95580 2] Py Stirring was
20

SH-pyrido[3',4":3,4]1,5]diazoninof I, 2-aJindole-5, 1 2-dicarboxylic acid, 15-
cyclohexyl-6,9-dihydro-, 5-(1, I-dimethylethyl) ester, (7Z)-.

25
To a solution of 1-altyl-2-(4-(tert-butoxycarbonyl)pyridin-3-yI)-3-cyclohexyl-
1H-indole-6-carboxylic acid (45 mg, 0.087 mmol) in 1,2-dichloroethane (15 mL),
Grubbs Catalyst 2™ generation (7.4 mg, 0.0087 mmol) was added. The reaction



231 continued at 50C overnight, after which the
reacti on m xture was concentrated under vacuumto
give a residue that was purified by Prep. reverse
phase HPLC to afford the title conpound as a |ight
yel l ow solid, (13 ng, 30%y£2gl d. M5 nmz 502 (WVHL);

1H NWVR (500 MHz, CD3CD) ™ ppm 1.28-2.28 (m 10 H) 2.95
(m 1 H 3.42-3.555 (m 2 H 3.84 (s, 3 H 6.02 (m |

7 73 Rty g e fide gy Soovpnfgh. g sopiegps vanorpipd and the

8. 20 rdsidue %akbu@ﬁe@ﬁ:y(ﬂi&; HPLE20fdhn to $ﬁ3 )ﬂeﬂow solld)as SH-

13, Lpeiispatla SkBECRelr byt | ogporndeach Brpwlbenst

H To ﬁa-ﬁﬁ)}dﬂé-l 9-'(1 Q-fd;methylethyl) ester, (7Z (15 mg, 35 % yleld) MS m/z
TH pyr&@g&g baz i ndol e- 10- car boxylic
ati d#8 »3*!.%%@ P@D 2P 339 thftd) (m, 13, HOLiS @92 (m,

(5 me) B madded, Orl%drmmfa‘%%4&(%hﬂﬁg%ﬁsgﬂﬁbsm(m

oxal yl chlorlde (0.

t henl FRdeRé(my dﬁvﬁ%?e(dd,af-?&@hb%%dtﬂb bl UHR8 (R 6, /=6.22 Hz,
stirgef gals iy ng)ggérgb(ml,ﬁ concentrated and dried

under Hi gh Vacuum ™ The “r ési ue was then dissolved in
THF(5 nL) and a solution of cycl opropanesul f onam de

o Sf@r@ﬁ% # SRRl > Pl e b

af t ecydidhexyl-@ak8, P-oatrakyarioy i5e(liadimathylethel) eter. r t . for 10
mn. Stirring was continued at 50C for overnight,
after which the reaction m xture was concentrated
under vacuumto give a residue tl,hﬂr\\a/as t hen

fracti onated by Prep. reverse ph se HRB& to afford the
TFA salt of the title di9s

nyg, 19%yvyield). M5 mlz 462 } VR (300 MHz
CD3CD) S ppm1.18 (m 2 H It 4y 1.28-1.60
(in, 4 H 1.76-2.34 (m 6 H) 1H 3.21 (m1
H 3.68 (s, 2 H 6.05(m 1H (d,.)--7.68 Hz, |
H 7.81 (dd, J=8.42, 1.46 Hz, | .91 (dd, J=7.87,

' (
567Hz1H)812(d/8.78Hz,1H)8.23(s 1 H
8.36 (dd,.P=8.05, 1.46 Hz, | H) 8.67 (d,

15 To a solution of 5H-pyrido[3',4"3,4][1,5)diazoninof 1,2-alindole-5,12-

dicarboxylic acid, 15-cyclohexyl-6,9-dihydro-, 5-(1,1-dimethylethyi) ester, (7Z)- (12
mg, 0.0246 mmol) in methanol (5 mL), 10% Pd on carbon (5 mg) was added. The
reaction mixture was stirred under a hydrogen atmosphere (1 atmos.) for 2hr. It was
then filtered through celite and concentrated to give the desired product as a yellow

20 solid, (7.3 mg, 60% yield). MS m/z 490(MH"); "H NMR (500 MHz, CD;OD) O ppm
1.22-1.44 (m, 13 H) 1.55-2.04 (0, 9 H) 2.23 (m, 1 H) 2.51 (m, 1 H) 3.47 (m, ll H)
3.59 (m, 1 H) 3.78 (m, 1 H) 4.33 (m, 1 H) 7.73-7.81 (m, 2 H) 7.90 (d, /=8.55 Hz, 1
H) 8.15 (s, 1 H) 8.63 (s, 1 H) 8.84 (d, /=4.88 Hz, 1 H).



J=5.49 Hz, | H). 232 Exanples the unsaturated
propeno- bri dged internedi ates descri bed above may be
converted to the correspondi ng propano-bri dged
derivatives using a variety of nethods, a
representative one being shpyn in the scheme bel ow. 0
11 pp0Ooo H'"\ NRO\NHZ ~ R8 NN Pd-C
NtCNEICAC 5 5H pyrido[ 3

13, 4] azg) | e- 10-.carb xam
13 cycl ohexgﬁgg ; g %ﬂo@gﬁ %Oﬁél% ) @eﬁl"’f% e of thy sylfppylated
/s , Natbokhriide Werivatises thtlneanstmit invention are outlined below.
TH pyri do[ 3', 2': 3, 4] azepi no[ 1, 2-a] i ndol e- 10- car boxam d

e, 13-cycl ohexyl-N-(nethylsulfonyl)- (7.5 ng, 0.0137

mol ) i (5 n), 10% Pd on caroono(Z ny)

adde he+eact i g xi)mmm/@azcsztlrred,sm ,

hydrg}ben @: .,.‘\. ?Wrgeodhys "\
then filtered - cart &l e filtrate

concentr at ed reduced pflessure. The resultan
resi due was tRenJpurified By §Pep. reverse phase
to give the TFA'salt of the % tle conpound as a ye
sglid, (4.7 ng, 62%yield). M5 mz 438 (MH ;'H NWR

(300 H) 2 21 2.71

o0 Hrrido g S 13- ndpied Dy pagamise

20 ; J
4?@?%’%@'?@ g ?rfl] 2H) 8. 16(s 1H) 8.37(d, .)=8.05

Hz, 1H 873 (d, J-5.49 Hz, 1 H). Alternatively,
anal ogs of the above typ% mey be acc ed by directly
coupl i ng

10
To a solution of 7H-pyrido[3',2':3,4]azepino[1,2-a}indole-10-carboxylic acid,
13-cyclohexyl- (20 mg, 0.056 mmol) in CH,Cl; (5 mL), one drop of DMF was
added. Then 4 2M solution of oxaly! chioride (0.036 mL, 0.072 mmol) in CH,Cl,
was added dropwise. The reaction mixture was then stirred at rt. for 2Zhr after which
15 it was concentrated and dried under high vacuum. The residue was dissolved in
THF(5 mL) and a solution of N,N-dimethylsulfonamide (10.4 mg, 0.084 mmol) and
DIPEA (0.020 mlL, 0.112 mmol)) in THF (2 mL) was added. DMAP (10 mg) was
then added after the reaction mixture had been stirred at rt. for 10 min., and stirring
was continued for a further 2hr. The resultant mixture was then concentrated under
20 vacuum and the residue purified by Prep. reverse phase HPLC to afford the TFA salt
of the desired product as a yellow solid, (13 mg, 40% yield). MS m/z 465(MH"); *H
NMR (500 MHz, CD;0D) 8 ppm 1.25-1.58 {m, 3 H) 1.80-2.30 (m, 7 H) 2.97 (m, 1
H) 3.03 (s, 6 H) 3.67 (s, 2 H) 6.05 (m, 1 H) 7.41 (d, /=7.63 Hz, 1 H) 7.79 (m, 1 H)
7.87 (dd, /=7.93, 5.80 Hz, 1 H) 8.10 (d, J=8.55 Hz, 1 H) 8.21 (s, 1 H) 8.31 (d, /=7.94
25 Hz, 1H)8.65(d, /~5.49 Hz, 1 H).



appropriate proprano-bridged carboxyl ate internediates
Wth the suitable derivitized 233 am nes to generate
the fictionalized carboxam des of the instant

i nvention, as showmn in the schenme below 0 0 0 N HO
N- N1) (COCn2. CH2Cl 2 R~+\é|2\ N~N2) THF, DI PEA.
DMAP Oli / , / O1l1 R-8

S5Hpyr i do[3 2':3,4] azepi no[ 1, 2- a]lndol e- 10- car boxam de,

13 c 7; di.hydro u

TR 20 e ndo B bty 13-Sloniynl
SFprmbﬂg$ﬁmn@013,4]azep|no[1,2 a] i ndol e- 10- car boxylic
acid, 13-cyclohexyl-6,7-di hydro- (40 ng, 0.111 mmol)
in CH2C12 (5 nL), was added one drop of DWF. A 2M
solution of oxalyl chlom dao(o 11 0. 22 mol) in
CH2Cl 2 was then added @(op. T, gaction mxture
was stirred at it for Zhyﬂ % concentrated
resi due was

and dried under high vacuum
di ssolved in THF(5 nL) and a sol ut' on of
cycl opr opanesul f onam de (26.9 ng,
DI PEA (0.039 m, 0.222 mol)) in

2 mol) and
2 mL) was added.

DMVAP (10 ng) was added after the reaction mxture was
sPirred at rt. for 10 min. Stirring was continued

10

15

20

25

To a solution of 7H-pyrido[3',2":3,4]azepino|1,2-a]indole-10-carboxylic acid,
13-cyclohexyl- (36 mg, 0.1 mmol} in CH,Cl; (5 mL), one drop of DMF was added.
Then a 2M solution of oxalyl chloride (0.075 mL, 0.15 mmol} in CH;Cl; was added
dropwise. The reaction mixture was stirred at rt. for 2hr. It was then concentrated and
dried under high vacuum, This material was then dissolved in THF(5 mL) and a
solution of methanesulfonamide (14.3 mg, 0.15 mmol) and DIPEA. (0.025 mL, 0.15
mmol)} in THF (2 mL) were added. DMAP (10 mg) was added afer the reaction
mixture was stirred at zt. for 10 min. Stirring was continued at 50°C overnight. The
reaction mixture was then concentrated under vacuum and the residue purified by
Prep. reverse phase HPLC to afford the title compound as a light yellow solid, (24
mg, 55% yield). MS m/z 436(MH"); '"H NMR (500 MHz, CD;0D) O ppm 1.22-2.32
(m, 10 H) 2.97 (m, 1 H) 3.36 (s, 3 H) 3.50 (m, 2 H) 6.04 (m, 1 H) 7.29 (d, /=7.32 Hz,
1 H) 7.49 (dd, J=1.78, 5.04 Hz, 1 H) 7.81 (d, /=8.54 Hz, 1 H) 7.90 (d, /=7.93 Hz, 1
H) 8.02 (d, /=8.54 Hz, 1 H) 8.22 (5, 1 H) 8.47 (d, /=5.19 Hz, 1 H).

7H-pyrido[3',2":3,4] azepinof1,2-aj indole-10-carboxamide, 13-cyclohexyl-N-
(phenylsulfonyl)-.

o




at 50C for 10 hr., after which the reaction m xture
was concentrated under vacuum 20 and the resultant
residue was purified by Prep. reverse phase HPLC to
afford the TFA salt of the title conmpound as a yell ow
solid, (31 nmgy, 50% yield). mz 464 (MH); iH NWR
(500 MHz, CD3CD) Qopml 18 (m 2 H 123221(m 12
H)240(s br, 1 2.64 (s, br, 1. H 2.80-2.99 (m

? ég'r? 3%§ ufif %ﬁg’gl}:ﬂgdoﬁ 2t 4@9{%:10&1 gﬁf]fidoﬂs-lé%%bgﬁylm acid,
8 18 l(is:yclnzhdalyl-gl’:@fmg(ﬂﬂ nimdl) mSZHzEIz((ﬁImL)Zﬁas]ﬂdﬁed %Mrglsbf DMF.
3 M Sttt st RO oo iy S wighiia SRR A i addea
él Cﬁl'?;svwd The ﬂﬁa%ﬁozl n:xﬁ:rellwndg sllirrgd)ata't.foﬂozl.li'e JIowanthen concentrated and
0 £ kied Sadep high et 8 e s Blep Assorged g THS e a
in Chﬂl(ﬂléh éﬁ}eﬁiehmﬁamﬁaemwmg,m mmnaddmpﬁﬁ(aoas mL, 0.15

| ut hi 1 22 |
Srperelndh TR S e AP (i Tai) wisaddetatie thegpastion
was  giiktiFeSfasatirred at rf. $6r [Dthin. Slirci@Swds fasuﬁhnhgd at rt. Overnight, after

concent,rat ed and dried under hi g vacuum

r esuMbighthe pactipnanispte wasgen wwmw@@hmldwnﬁ
lef

ggzolbg %Aree%mggﬁa@mﬁetzzz sk tﬂa {H&&J&s)ahgm

addedell qymhd( (18 magy 9%hevield)n Mifr/ dimfé&(sﬂ@mflz CDs0D)

g R I Pl

t henJebA2 Hat T H) 260-0r66¢m, 2 &) Gcﬁ@d? Mg rZGIi;)smaa(dd,nEh’Tt‘JISeS ) Hz, 1

resu Lesl ev.e

o afP Bl Qs B LI e Bt el (R A B T,
¥8| | ows.49HEM HY.49 ny, 72%yield). MS mz 500 (ME); 'H
NVR (500 MHz, CD3CD) S ppm 1.21-2.17 (m 10 H) 2.38

(s, br, 1 H 2.61 (s, br, 1 H 2.78-2.96 (m 2 H)

3. 19 76spyridb 3" b': 31 adepBib[ f, 3-a] MHo1d- IB)cafbof@nilis . 1 30yclodexh-N-{(1-

methyl-1H-imidazol-4-yl)sulfonyl]-.

20

To a solution of 7H-pyrido(3',2":3,4]azepino{1,2-a}indole-10-carboxylic acid,
13-cyclohexyl- (31 mg, 0.0865 mmol) in CH,Cl; (5 mL), was added one drop of
DMF. A 2M solution of oxalyl chloride (0.056 mL, 0.112 mmol) in CH,Cl, was then

25  added dropwise, and the reaction mixture was stirred at rt. for 2hr. It was then
concentrated and dried under high vacuum. The resultant residue was then dissotved
in THF(5 mL) and a solution of 1-methyl-imidazole-4-sulfonamide(21 mg, 0.13
mmol) and DIPEA (0.023 mL, 0.13 mmol)) in DMF (2 mL) was added. DMAP (10
mg) was added after the reaction mixture was stirred at rt. for 10 min, Stirring was



7.56 (d, .1--8.55 Hz, | H 7.60-7.66 (m 2 H 7.71 (m
1H 7.98 (d, .1=8.55 Hz, I H 20 8.07 (m1 H) 8.10
(s, 1 H 8.12- 8.17(m 2 H 8.47 (m 1 H) 8.79 (dd,
.Y3.51, 1.98 Hz, | H). 25 235

5H— pyrido[ 3, 2'. 3, 4] azepi no[ }, 2- aJi ndol e- 10- car boxanmi de
, 13-cycl ohexyl 6, 7- di hydro-N-[ (di nt hyl am no) su
fonylj-. 00 If 16, 11 N O 5 To a solution

e PRS00 oyt Ehe SRR WA o 1R e W Piibkled under
rzrrl\l;lcl )va¢uunfﬂd%ﬁlfc& reﬁduﬂihat wm;uglﬁdébly grlep reelérg@phaﬁe MFCtMom

s Bt R et v B (s MenBi T ok Bere:
was én |Nmnc(5wm1tz, CDSODPA fipml 1284288 (A0 HYR.95 (m, 1 H) 3.42-3.55

o (Bt A4 deD A At 2l § 6T 4o 78,3 94 el B

a SolBLT8D @4, 2'M)YY-81-79% (] 5 fm OB) .20 (£1'H).8.46 (84.7=5.04,
mol ) __and %P%O 039% H) gﬁ] nilr)ol ))( HE ((2&

L) wed B ddh. pvap (10 rrg) vvas added after t he
reaction mxture was stirred at A for 10 mn.

Stirring was continued at 50C for 10 hr., after which

the PEADTIdOR A3t iorapingkh 2wbindelenl Pamehoramider! 31aclphenliNy

d Si due was then purified by Prep.
?gve?‘gglg{@ggg%ﬁ'%@ colum to afford the TFA salt of
the title conpound as a yellow solid, (29 ng, 45%
yield). Ms mlz 467 QV); '
1.21-2.21 (m 10 H) g
H) 2.80-2.97 (m 2 H
3.84 (s, br, H)472(m
Hz, 1 H) 8. 00- 8. 07 (m 2 H)

To a solution of 7H-pyrido[3',2":3,4]azepino{1,2-a}indole-10-carboxylic acid,

15  13-cyclohexyl- (14 mg, 0.039 mmol) in CH;Cl; (5 mL), was added one drop of
DMF. A 2M solution of oxalyl chloride (0.039 mL, 0.078 mmol) in CH,Cl, was then
added dropwise, and the reaction mixture was stirred at rt. for 2hr. It was
concentrated and dried under high vacuum. The residue was then dissolved in THF(5
mi.) and a solution of cyclopropanesulfonamide (9.5 mg, 0.078 mmol) and DIPEA

20 (0.014 mL, 0.078 romol)) in THF (2 mL) was added. DMAP (10-mg) was added
after the reaction mixture was stirred at rt. for 10 min. Stirring was continued at 50°C
for overnight, after which the reaction mixture was concentrated under vacuum to
give aresidue that was then fractionated by Prep. reverse phase HPLC to afford the
TFA salt of the title compound as a yellow solid, (4.2 mg, 19% yield). MS m/z 462

25  (MHY; 'H NMR (300 MHz, CD;0D) § ppm 1.18 (m, 2 H) 1.34 (m, 2 H) 1.28-1.60
(m, 4 H) 1.76-2.34 (m, 6 H) 2.96 (n, 1 H) 3.21 (m, 1 H) 3.68 (s, 2 H) 6.05 (m, 1 H)
742 (d, /=7.68 Hz, 1 H) 7.81 (dd, /=8.42, 1.46 Hz, 1 H) 7.91 (dd, /~7.87,5.67 Hz, 1
H) 8.12 (d, /~8.78 Hz, 1 H) 8.23 (s, 1 H) 8.36 (dd, /~8.05, 1.46 Hz, 1 H) 8.67 (d,
J=5.49 Hz, 1 H).



20 8.17 (s, | H 8.44 (m1 H 8.78 (d, J--5.80 Hz, 1

H)

5H pyrido[ 3", 2'. 3, 4] azepi no[ 1, 2- aJi ndol e- 10- car boxani d
e, 13-cycl ohexyl -6, 7-

di hydro-N-[(1-met hyl -1 Him ¢gzol -4 yl)sulfonylJ-. O N
-811 L-8SV-1\ N~N OH/ 25 236 To a

sol ution of

5H pyrido[3' , 2 :3,4lazepi no[ 1, 2-aljn oIe-l.—carboxI'

oor | 8 Eranion o bRl Bromii-Bldegd ySrscinies apbad dbove

[ nI Chigdsl tiz c§oﬁvdi‘ie|)1 o 8 ﬁ?ﬁsﬁmdﬁi propdnoviiigalldkeiativs ﬁﬂhg a variety of
sol utiq oxa chlorj de

Orpmeihoa RAREAAE Boe b g M i fhE F@ga?hegﬁvom Xt ure

was stirred at it for 2hr. It was then 5 concentrated

and dri ed under high vacuum The resultant residue was
1 HF(5 rrL) and a sol wti en of
8l

mxture was stif rt. for 10 mn. Stirring
cgntinued stirrimg at 50C for 10 hr. The reacti

m xture was then concentrated 10 under reduced
pressure and the product residue was then purified by

Prep.sg. f)ﬁ%?ﬁ 2" pbﬁé@pzkﬁyg r]@]dﬁfef}@r—c@réﬁﬁmﬁplﬁélcbh%lﬁ 7-

the tit ound ow solid

yi el dt}hydwsNrﬁnthMfc(rm HNI\/R(SOO |sz CD3(I)) O ppm
1.21-2.18 (in, 10 H 2.41 (s, br|H)265(s br, 1
H 2.79-2.99 (m 2H)322(|n 1H)374396 (m 4
H 4.71 (s, br, I H 7.80 (8 . ,1H)782(s
1 H 7.98-8.03 (in, Zbl)“N \g)—l) .17 (s, 1
H 8.50 (d, J--7.94 Hz, olHH) f80|—|z,1|—|).
Some representative nethodol o ansbe applied to
tetrazol e

t he syntheses of sone bridged indg
derivatives of the instant inventi s described in
tibe

To a solution of 7H-pyrido[3',2":3,4]azepino] 1,2-alindole-10-carboxamide,

13-cyclohexyl-N-(methylsulfonyl)- (7.5 mg, 0.0137 mmol) in methanol (5 mL), 10%
Pd on carbon (2 mg) was added. The reaction mixture was stitred under a hydrogen

15 atmosphere (1atm.) for three days. It was then filtered through celite and the filirate
concentrated under reduced pressure. The resultant residue was then purified by
Prep. reverse phase HPLC to give the TFA sait of the title compound as a yellow
solid, (4.7 mg, 62% yield). MS m/z 438 (MH"); 'H NMR (300 MHz, CD;0D) O ppm
1.15-2.21 (m, 10 H) 2.21-2.71 (m, 2 H) 2.75-3.20 (m, 3 H) 3.39 (s, 3 H) 3.82 (m, 1

20 H)4.68 (m, 1 H) 7.64 (d, /=8.42 Hz, 1 H) 7.91-8.04 (m, 2 H) 8.16 (s, 1 H) 8.37 (d,
J=8.05 Hz, 1 H) 8.73 (d, J/=5.49 Hz, 1 H).

Altematively, analogs of the above type may be accessed by directly coupling
appropriate proprano-bridged carboxylate intermediates with the suitable derivitized



scheme below. 20 0 0 HO N -N WSC, DWVF, HOBT H2N N N

NH3 NN H Burgess reagent / / 1\ N n-Bu3SnN3 NN | N

N CHzCI Z Tol uene 160C 237

5H pyrido[ 3, 2'. 3, 4] azepi no[ 1, 2- aj i ndol e- 10- car boxam de

, 13-cycl ohexyl-6,7- dihydrgo-. 0O H2ZN NN 5 To a

sol ution of 233

5H pyrido[3',2':3,4] azepi no[ 1, 2- a] i ndol e- 10- car boxyl i c

acid, 13- cycl ohexyl -6, 7-di hydro- (100 ng,. 0.277 mol)

in D,wnn(leg to Beseyate ph.c;ﬁctmnahzed carboxamides of the instant invention, as shown

di met;hWeamhdatideqry! ) - N - et hyl car bodi i m de
hydrochl oride (80 ng, 0.416 mmol) and HOBt (56.2 ng,

0.416 mmol) were added. The reaction m xture was
stirredgat 10 1 hr. A 0.5M sol utjongof a

i n di oxflne 1.0, cyasg then aflidefl,
¢ nlL ) RS, 0 FR Ay @

react#®n

after whi ,
water. The m x e was then @xtracted using ethyl
acetate (2X3 ) and the Feqmgﬂned extracts were
dried (MgSH4) ,~¥#1 Itered and @oncentrated to give

tistl e conpound as a yellow sh solid, (100 ng, 100%
yield). M5 mz 360 15 (MH); '"H NWR (300 M#z, CD3CD)
ppm LEBgyride(3 2" ]c&eﬁﬂoﬂ)ﬁﬁnﬂoﬁ-fﬂ?c&box&mﬁié I:’(—mcldheiﬂ 6,7-

1 77- %ﬁyé%{,%yc%p%wﬁu%gnyg) .51 (M1 H 2.72 (m

10
To a solution of 5H-pyrido[3',2":3,4]azepino[1,2-a]indole-10-carboxylic acid,

13-cyclohexyl-6,7-dihydro- (40 mg, 0.111 mmol) in CHxCl, (5 mL), was added one
drop of DMF. A 2M solution of oxalyl chloride (0.11 mL, 0.22 mmol) in CH,Cl, was
then added dropwise. The reaction mixture was stirred at rt. for 2hr. It was then

15  concentrated and dried under high vacuum. The resultant residue was dissolved in
THF(5 mL) and a solution of cyclopropanesulfonamide (26.9 mg, 0.222 mmol) and
DIPEA (0.039 mL, 0.222 mmol)) in THF (2 mL) was added. DMAP (10 mg) was
added after the reaction mixture was stirred at rt. for 10 min. Stirring was continued
at 50°C for 10 hr., after which the reaction mixture was concentrated under vacuum

20  and the resultant residue was purified by Prep. reverse phase HPLC to afford the TFA
salt of the title compound as a yeflow solid, (31 mg, 50% yield). MS m/z 464 (MH");
"H NMR (500 MHz, CD;0D) Cippm 1.18 (m, 2 H) 1.23-2.21 (m, 12 H) 2.40 (s, br, 1
H) 2.64 (s, br, 1 H) 2.80-2.99 (m, 2 H) 3.10-3.25 (m, 2 H) 3.84 (s, br, 1 H) 4.71 (s, br,
1 H) 7.66 (d, /=8.55 Hz, 1 H) 8.00-8.07 (m, 2 H) 8.18 (s, 1 H) 8.44 (m, 1 H) 8.78 (m,

25 1H). '



2.95(m 1 H 3.70 (in, I H 4.62 (m1 H 7.53 (dd,

Y1.63, 4.88 Hz, 1 H 7.61 (dd, J=8.55,1.53 Hz, 1 H
7.88 (dd, 3=7.78, 1.37 Hz, 1 H 7.92 (d, ./--8.54 Hz,
1H 808 (s, 1 H 854 (dd, .T=5.04, 1.37 Hz, 111).
20 5H pyrido[ 3 234

;2" . 3,4] azepi no[ 1, 2-a] i ndol €-10-carbonitrile,

13-cycl ohexyl -6, 7- dihydro-. NCN.N 25 238 To a

i ° |2 E'I Eﬁ%@ ?02 %}égfgog&oiﬁzgaé ;“n?c?oldél I%c%%o% ide, 13-cyclohexyl-6,7-
13- cykyahred)phenyFuifinpydr o- (50 nmg, 0.139 mmol) in
CH2CL2 (3 nlL), Burgess reagent (132 ng, 0.556 nmol)

was added. The reaction m xture was stirred at rt for
5 hr. It was then concentrateed under~vacuum and t he

resi due was purified b flggs 5 chr omat ogr aphy
(silica gel, ethyl a §)ﬂto ' Nitle
conmpound as a white o d, (42— vigld). M5 mz

342 (MH):'H NMR (500 MHz, CD3OD) S ppm 1.31 (m | H)
1.41-1.53 (m 2 H 1.65 (m | H 1.
1.92-2.16 (m 4 H)

2.24(m 1H) 2. 51(m 1H) 2. 69(m 1H) 2. 88(m 1H) 2. 95(m | H) 3. 69
(Po,IH 4.63 (m 1 H 7.33 (dd, .)=8.24, 1.22 Hz, 1

177 5% (e S0 g i
He, 51314}!013&0361-@,8&&% (4®mg, 0.1 Hzmmpl) in CHyCl (5 mL), one drop of
5H py i3 j: i | A, .

13- cﬁ% ﬁé‘%‘?ﬂe‘é A@%f’ﬁ%‘?}g&ﬁj"é‘% e &?de%t(rgalt% Sk 822 mumol) o CH,Cly
VNN Wpa then addadtdrepwiss. The reaction mixture was stirred at rt. for 2hr. It was then

10 PYhicRlala o e WA Bl DA R Gk SR Tl dsolved

i n t ah THRE roll) dndralsplutipn oHbkngeresulf@@midei(349 @, 0.325mmo]) and

Pfg%ﬁﬂk@!@ﬁ?&'ﬂféjmﬁb?iﬂ FRF (4 OF) Wadldied PREAP GRS was
added after the reaction mixture was stirred at rt. for 10 min. Stirrring was continued
at 50°C for 10 hr. The reaction mixture was then concentrated under reduced

15  pressure and the resultant residue purified by Prep. reverse phase HPLC to afford the
TFA salt of the title compound as a yellow solid, {49 mg, 72% yield). MS m/z 500
(MH"); "H NMR (500 MHz, CD;0D) & ppm 1.21-2.17 (m, 10 H) 2.38 (s, br, 1 H)
2.61 {s,br, 1 H) 2.78-2.96 (m, 2 H) 3.19 (s, br, 1 H) 3.81 (5, br, 1 H) 4.68 (s, br, 1 H)
7.56 (d, /=8.55 Hz, 1 H) 7.60-7.66 (m, 2 H) 7.71 (m, 1 H) 7.98 (d, /~8.55 Hz, 1 H)

20 8.07(m, 1 H) 8.10 (s, 1 H) 8.12-8.17 (m, 2 H) 8.47 (m, 1 H) 8.79 (dd, J=3.51, 1.98
Hz, 1 H).

25



seal ed tube at 160C under m crowave conditions for 1.5
hr. It was then concentrated under vacuum and the
residue was purified by sequential use of Prep.
reverse phase HPLC and flash col utmm chromat ogr aphy
(silica gel, ethyl acetate %"g met hanol) to afford the
title conpound as a light y&rlow solid, (14 ng, 52%
yield). Ms mz 385 25 (MH;'H NI\/R(500 MHz, CD30D) S

m 1 1.4 5 1.69
?pm]-‘ffﬁ @W(“g]ﬁ Zzpﬂﬁazawgcf} - ag’wﬁ} -E§- cvqrb a(H” %}%?371-6 7-
2. 77 &%&Wdz&t@ianﬁﬁﬁ)sﬂ onfl)- 2. 95 (M 1 |‘|) 3.70 (m1
H 4.63 (m 1 H) 7.51"(dd, J763 4.88 Hz, 1 H) 7.79
(d, J=8.24 Hz, 1H)787(dd J--763153H2,IH)
7.93 (d, . A=8. 55 Hz, 1 Hp 8.44 (s,1
8.51(dd, J5.19, 1. 53Hz, {H) g 238 onefrephesentative

nmet hodol ogy for the symi @eﬂl S '@ kyfated am de

derivatives of the instlnt inw ’
the schene depicted below. TFA HO\NHBoC ~DVMFH31 npo
| Mo YR04 11 NBx CHO O OO + HATU, DI PEA

MOON\ NH2 DV P1L I I/ _\ Pd-C ho N N NaOH HO

NN O1 MOJTH/H0 00 1) (Cod)2, CeG2 I\ p I\
N ,

To a solution of 5H-pyrido[3',2":3,4]azepinof 1,2-a)indole-10-carboxylic acid,
13-cyclohexyl-6,7-dihydro- (40 mg, 0.111 mmol) in CH;Cl; (5 mL), was added one
drop of DMF. A 2M solution of oxalyl chloride (0.11 mL, 0.22 mmol) in CH,Cl;
was then added dropwise. The reaction mixture was stirred at rt. for 2hr. It was then
concentrated and dried under high vacuum. The resultant residue was then dissolved
in THF(5 mL) and a solution of N,N-dimethylsulfonamide (27.6 mg, 0.222 mmol)
and DIPEA (0.039 mE, 0.222 mmol)) in THF (2 mL) was added. DMAP (10 mg)
was added after the reaction mixture was stirred at rt. for 10 min. Stirring was
continued at 50°C for 10 hr., after which the reaction mixture was concentrated under
vacuum and the product residue was then purified by Prep. reverse phﬁse HPLC
column to afford the TFA salt of the title compound as a yellow solid, (29 mg, 45%
yield). MS m/z 467 (MH"); "H NMR (500 MHz, CD;0D) O ppm 1.21-2.21 (m, 10
H) 2.40 (s, br, 1 H) 2.64 (s, br, 1 H) 2.80-2.97 (m, 2 H) 3.04 (s, 6 H) 3.17 (m, 1 H)
3.84 (s, br, 1 H) 4.72 (m, 1 H) 7.65 (dd, /=8.39, 137Hz,1H)800-807(m,2H)
8.17 (s, 1 H)8.44 (m, 1 H) 8.78 (d, J=5.80 Hz, 1 H)

SH-pyrido[3', 2":3,4]azepino[1, 2-ajindole-10-carboxamide, 13-cyclohexyl-6,7-
dihydro-N-[(1-methyl-1H-imidazol-4-yl)sulfonyl]- .




2) I \\ NHZ O EMOC' \~ EtOOC THF, DI PEA 5 Met hyl
1-(tert-butoxycarbonyl)cycl opent anecar boxyl ate. MO
YQ We 0 10 To a solution of

1- (boc-am no) cycl opent ane carboxylic acid (2.29 g, 10
mol) in DM (20 nmL), NaH (.92 g in 60% oi |

di spersion, 23 mmol) was added at O0C. The reaction
m xture was stirred at 0OC for 15 min. Methyl iodide

o 6 w8 aapiBaR e P8 Sy 205 S Feniilt 2 g moliE i raphipevti acid,
was doriytiohel-67aliinjdgh (40 0. | Be@bioDiin WECL S ML), one drop of
T CHEINE s gt 2 2 okton S5 sty cBlricd 0. P04 Hisnol) in CH,C

I S Ulwag fiien atided! dibfvivd The RABHthixbrt Gds ¥irfed a€fthiok 2hr. It was then
acet ate (2X50 t The or ani c Ia ers were . conbi

Wa's h EONGRAGS g@g.}tantgpﬁ uppp@ﬁﬂleg dissolved
Filtey ?ﬁF(sFa&EPQIdaat éoﬁ&hoﬁ o?i-:ﬁe'E}Fyl %ﬁid‘éﬁ‘dimal\f&mhh&’e @5 %'nS‘g, 0.222
conpound as_a brown-reddi sh oi'l, (2 97% vyield).

VS molkwwm 032 Hﬂmmﬂ? sO00lHp Dl\%@h@}) wappshded. IBIAP (10

(a, afﬁg

(m 2H) 257904 TS 3%@(%‘%9&3%%%%1{)“& Stirring was

1- ( mee mmgldﬂ éortlarhedalcb@cybmmturcm Kis@cbhdentraded

19 fupd E&’f"g%ﬁar Pepductscsiduc was then pirified by Prep. roverse

g, 1pbasé HRNS] tp afﬁurcnhEmFA s@]lef thek Yitle &"&ﬂ;@dﬁmﬂ asth yellussolid, (36 mg,

addeq,,, [h 1 ] Ir I e A.

2> Sl Ra Tt BoaR MR, EGnf bkl 18

t he t1DH)Q.41 (s, br, 1 H) 2.65 (5, br, 1 H) 2.79-2.99 (m, 2 H) 3.22 (m, 1 H) 3.74-3.96
(m, 4 H) 4.71 (s, br, 1 H) 7.60 (d, /=8.55 Hz, 1 H) 7.82 (s, 1 H) 7.98-8.03 (m, 2 H).

15 8.09(m,1H)8.17 (s, 1 H) 8.50 (d, /=7.94 Hz, 1 H) 8.81 (d, /=5.80 Hz, 1 H).

Some representative methodology that can be applied to the syntheses of
some bridged indole tetrazole derivatives of the instant invention is described in the

scheme below.
20 '
o 0
HO N N WSC,OMF HOBT N N
¢ NHy 7 \
NC N . N'?“-{‘ N
Burgess reagent . 7 \ y n-BuaSniN; ~ [+ Vet \;
CH,Cly Toluene

180°C



conpound as a browni sh colored oil, (0.68 g, >100%
yield). MS mz 158 (MN; 1H NWR (300 MHz, CD3CD) S
ppm 1.85-2.05 (m 6 H 2.34 (m 2 H 2.72 (a, 3 H)
3.88 (s, 3 H. 20 Cycl opent anecar boxylic acid,

1-[[ (13-cycl ohexyl - 7TH-i ndolﬁ[,Z 1-aJ[ 2] benzazepl n- 10
yl ) carbonyl ]| net hyl am noJ-, nethyl ester. o Mo j N o
25 To a sol ution

of?H— dol 1l 2 a 0- arb C

B e e T T e R
HATUa'(ﬂijro5 ng, 0.1511 nmol) and DI PEA (0.088 m_
0.5035 nmol ) were added. The reaction m xture was 241
stirred at rt for 15 mn. Methyl |
- (et hyl am no) cycl opent anegcar boxy, TFA salt (41
nmg, 0.1511 mmol) was then hdd ajd the reaction
m xture was stirred at ¥ g - It was then
concentrat ed under vacuum an was purified
by Prep. reverse phase HPLC to gilye the title
conpound as a yellow sh solid, ( , 5 30%yield).
M5 nmiz 497 (MVE); 1H NWR (500 MHz, 13) N ppm
1.06-1.58 (m 4 H 1.65-2.07 (in,
1§H)2.39(m2H)2 79(in, 1 H 3.08 (a,3H)3.68(a,3H)4.12

g 3 ?20 %’é"d')i H;éluﬁ&m 6§5H-g%ncﬂagj"!h ]ége:}'ﬁ(m[l ,i-a@dcﬁe—iﬁ-carboxyhc acid,

7. 29 13-wyclohexyl-6, 7sl§ny¢roséqumg,@ W malélr(m/IFﬂH)mh), mgg—

S . |1 dliﬁerﬁltz é%:glgggmg 3 % Fﬁuea%slgm&uﬁﬁde }9drochloride (80 mg, 0.416 mmol) and

1-[ [ t&@t&%ﬂ B1geQ.$16 Buplliverg eddsds Hhe reéetiop[mixture was stirred at 1t. for

39! 2 bR 2R e S RGPS D10 A PO Fimo T s
The reaction mixture was then stirred at rt. overnight, after which it was concentrated
and then diluted with water. The mixture was then extracted using ethyl acetate
(2X30 mL) and the combined extracts were dried (MgSOy), filtered and concentrated
to give the title compound as a yellowish solid,(100 mg, 100% yield). MS m/z 360

15 (MHY; 'H NMR (300 MHz, CD;0D) O ppm 1.31 (m, 1 H) 1.39-1.56 (m, 2 H) 1.67
(m, 1 H) 1.77-2.18 (m, 6 H) 2.26 (m, 1 H) 2.51 (m, 1 H) 2.72 (m, 1 H) 2.87 (m, 1 H)
2.95 (m, 1 H) 3.70 (m, 1 H) 4.62 (m, 1 H) 7.53 (dd, /=7.63, 4.88 Hz, 1 H) 7.61 (dd,
J=8.55, 1.53 Hz, 1 H) 7.88 (dd, /=7.78, 1.37 Hz, 1 H) 7.92 (d, /=8.54 Hz, 1 H) 8.08
(s, 1 H) 8.54 (dd, J=5.04, 1.37 Hz, 1 H).

20 |
SH-pyridof3',2':3,4] azepino[1,2-af indole-10-carbonitrile, 13-cyclohexyl-6,7-
dihydro-.

NC N

25



P11 I 15 To a solution of

7H i ndol of 2, 1-a] [ 2] benzazepi ne- 10- car boxylic acid, 13-
cycl ohexyl - (150 nmg, 0.42 mmol) in DVF (3.0 nL), HATU
(240 ng, 0.63 mml) and DI PEA (0.37 nL, 2.1 mol)
were added. The reaction myture was stirred at rt

for 15 mn. Methyl |-(nmethylam no)cycl opentane
carboxylate TFA salt (171 ng, 20 0.63 nnnol) was then

e s A S R Sl fpramie

1N FﬂB-@dgu%:dybﬁzaﬁﬁiyﬁdﬂ-é{ﬂﬂ gl 0.83% @thol)dh OEL,CBIH yﬂL), Burgess reagent
acet . e | er were C e

e T A Prins6 TihiD Bhs addell oD et s S RL I for 5 . 1
Toe, RS WichA0hechaRd i Dgulinang tieakibi VE UGS AN colum
acet ate a % 0 wa
addeghromatography (§ilige gek ¢ Havkmrﬂ@ %f?%raa}e tléﬁ °§ ?% a white
hydr %egtg (& BRSHRLLRIN s B 3wm?mm m&uﬂﬂ%m,om 3 ppm

filter through celite and the fi'ltrand washed
met hdrd| (hed (1 ﬁebﬁ%(re, 2 Hhb65 tanioiihbd7-1i87 (ma2 &8 [ H3P.16 (m, 4 H)

B T e e

gi ve 4tﬂ'3€(n1, il ). BdpoE84aE22Hy, IGH) 7.54 61d, S.6% 15119 Hz, 761 7.89

@530%%{2’% B2 Slf?pﬁgf% ﬁﬁ f %01 (583 g%ofﬁﬁkgd, J=4.88,

1.611(83Hz,1H) 1.73-1.89 (m 6 H 1.94 (m 1

1.97-2.19 (m 6 H 2.36 (in, 1 H 2.42-2.54 (n1 3 H)

2.71 (dd,.1=13.43, 6.41 Hz, | H) 2.94 (m 1 H 3.18

(s, SH'byrﬁioﬁQ, 2(:80¢] dzeptho (3,278 irkddle, B-bclohedd1-6,7-dihydro-10-(1H-

(dd ?0 6.56 Hz, 1 H 7.11 (m 1 H 7.33-7.43
i73%l) ~(s, | FD 7.88 (d, .x-8.24 Hz,1 H. 5

qyclopentanecarboxylic acid

1-[[(13-cycl ohexyl -6, 7-di hydr o- 5H i ndol o[ 2, 1-

a] [ 2] benzazepi n-1 0- yI)canunyIJnet yrMam noJ-. HOH O

10

To a solution of SH-pyrido[3',2":3,4]azepino| 1,2~a]indole-10-carbonitrile, 13-

cyclohexyl-6,7-dihydro- (23.5 mg, 0.0688 mmol) in toluene (1.5 mL), tributyltin

20  azide (0.056 mL, 0.206 mmol) was added. The reaction mixture was heated ina
sealed tube at 160°C under microwave conditions for 1.5 hr. It was then concentrated
under vacuum and the residue was purified by sequential use of Prep. reverse phase
HPILC and flash column chromatography (silica gel, ethyl acetate to methanol) to
afford the title compound as a light yellow solid, (14 mg, 52% yield). MS m/z 385

25 (MH"); 'H NMR (500 MHz, CD;0D) 8 ppm 1.31 (m, 1 H) 1.40-1.55 (m, 2 H) 1.69
(m, 1 H) 1.78-1.90 (m, 2 H) 1.93-2.33(m, 5 H) 2.54 (m, 1 H) 2.77 (m, 1 H) 2.87 (m, 1
H) 2.95 (m, 1 H) 3.70 (m, 1 H) 4.63 (m, 1 H) 7.51 (dd, /~7.63, 4.88 Hz, 1 H) 7.79 (d,
J=8.24 Hz, 1 H) 7.87 (dd, J=7.63, 1.53 Hz, 1 H) 7.93 (d, /=8.55 Hz, 1 H) 8.14 (s, 1
H) 8.51 (dd, /=5.19, 1.53 Hz, 1 H).



A 2N NaCH solution (1.0 nL) was added to a solution of
cycl opent anecar boxyl i ¢ aci d,
1-[[(13-cycl ohexyl -6, 7-di hydr o-5Hi ndol o[ 2,1 a]

[ 2] benzazepi n- 10-yl ) car bonyl ] met hyl am no] -, net hyl
ester (65 ng, 0.13 mml) in "l THF/thhanoI m xture
(2.0 mJ2.0 nL) in a seal ed®fube. The reaction was
heated 15 at 100C under m crowave conditions for 15

mn. It s then concentr de uced r .
Tha the pRoTEdEpaTegboBology 1ar e Siktes of KAtk amice
The déﬂﬁdﬂvb@tbﬁthéﬁrﬁthﬂﬁﬁvdﬁﬁﬁn ishﬁnmeatrrtae bchemeidepicted bylbw.
acetate and the organic |layer was dried with MySOH,

filtered and concentrated in vacuo to give the crude

title c und as a yellow c red so_lg;_*d (58 2%
yi el d)..m@of t hi NaHa@ibr |,@b 0 th puri f
Prep. reyer %haseaﬁ,?[c quF t re tit

compound®as a vyellow solid. 9B nm z 485 MT) "d N
(500 MHz, CD30D) O ppm 1.30 (in, 1 H) 1.38-1.55 (m 2
H 1.64 (m 1 H.L 77-2.22 (m 13 H)

2.44-2.5 2. 74 (dd, wab=
2. 95 4 Hei SHATY. PE3 "6

7.36-7 44 (in,

Hz, 1 H) 243 §-p

3- [4 [[[V-[[(13F yclohexyl-6,71dihydro-SFLinuoIo[Z,l-
alJ[ 2] benzazepi n- 10

yl ) car bo | et hyl am_noJcycl opent vl j car
nyl J- YE) - . \ NN
5 To '&° uT enLgLifgaLboW
1-[[(13-eycC X4 @ MeOH/THFHZ0

di hydr o- SH-i ndol o[ 2 a] [ 2] benzazepi n- 10 yl)carbonyl]m
et hyl am no] - (36

(o]
H\Q N
1) (COCI),, CHoCly /I/©/ N
A=
o]
Ewoc’\/© EtQQC .

THF, DIPEA
5
Methyl 1-(tert-butoxycarbonyl)cyclopentanecarboxylate.
MeQ., ;
N8oc
o |
10 To a solution of 1-(boc-amino)cyclopentane carboxylic acid (2.29 g, 10

mmol) in DMF (20 mL), NaH (0.92 g in 60% oil dispersion, 23 mmol) was added at
0°C. The reaction mixture was stirred at 0°C for 15 min. Methyl iodide (1.37 mL, 22
mmol) was then added, and the reaction mixture was allowed to warm to rt. and



0.0741 nmmol) in CH2C12 (5 nL), one drop of DMF was

added. A 2M solution of 10 oxalyl chloride (0.048 ni,
0..096 nml) in CH2Cl2 was t hen added dropw se. The
reaction m xture was stirred at A. for 2hr. It was

then concentrated and dried,jnder high vacuum The

resi due was then dissolved In THF(5 nil.) and a

sol ution of ethyl 4-am noci nnarrate (21 ng, 0. 111

mml L%lgmand » PEA (9\%6 :t O"%he gﬂgﬁ lzh)segl éllﬁflflecfjg' t%:gaﬂtld:txon of
ov e r miatphtand tIie snhmd Ecldxﬁnd en tl-.reaﬂéxtiom ofl N HGlcolntion.rChetrbsmltant

{1 as R TR AR ST oMt 2R o0 B, PRt fovepg wer

el uepdmbined, Rragfied w;&wat&ebnm aiiﬁd mgsm)pamn‘tﬁm filterdl> Evaporation

TP BT YR M

IOIOlm t/2 30RO H BV gbo%{z,(@ngﬂ'gzp;ﬂm 143 gséﬁi{)(lml -1L.98 (m, 4

H 2.33- atpt 70 (m H}"D

20 2%80(1&411,2&90223(2132@9293(91)313)%@0(% 4.25 (q
Y1.12 Hz, 2 H) 4.50 (dd, .)=14.65, 71Hz 1 H 6.46
(d,.J=15.87 Hz, 1 H) 7.25 (d,.f-8.24 Hz, 1 H)

7. 36Methyl I{(wethilardjno)cpclefertargtarbonyldte. H) 7.63-7.69 (in,
zlloH) 7.90 (d, J=8.55 Hz, 1 H). 25 244 2-propenoic
acid, 3-[4- [[[] [[(13- cycl ohexyl - 6, 7-di hydr o- 5H
pyrldo[3 2':3,4] azepi no[ 1, 2- aJj 1-10.

yl ) car bonyl Jani noJevel opent YdedC nyl Jam noJphenyl J-,
met hyl ester, (2E)-. NO N MG 5No a sol ution

of 5H pyrido[ 3', 2': 3, 4] azepi no[ 19 2- é] i ndol e- 10- car boxyl
ic acid, 13-cyclohexyl-6,7-di hydro- (135 ng, 0.375
mmol) in DVSO (5.0 ni), TBTU (180 ny, 0.5625 mmol)
and DI PEAT¢ 8 sdBtier of iethyl 3 -(berebytonyearbomydigdopehitanecarboxylate (0.5

reacti I X rt for Then

(E) - fﬁ%ﬁl mgx_o[) o ?ﬁl\&s (ﬁ} mf.,f e[‘f*A?i .5 mL) was a&dlsed.mlﬂe reaction mixture
15  was stirred at rt. for 2 hr. It was then concentrated down to give the TFA of the title
compound as a brownish colored oil, (0.68 g, >100% yield). MS m/z 158 (h/[lf); 'H
NMR (300 MHz, CD;0D) é ppm 1.85-2.05 (m, 6 H) 2.34 (m, 2 H) 2.72 (5, 3 H) 3.8
(s, 3 H).

20  Cyclopentanecarboxylic acid, 1-{{(13-cyclohexyl-7H-indolof2,1-a][2]benzazepin-
10-yl)carbonylimethylamino]-, methyl ester.

”1970‘}\
O

25 To a solution of 7H-indolo[2,1-a]{2]benzazepine-10-carboxylic acid, 13-
cyclohexyl- (36 mg, 6.1007 mmol) in DMF (1.0 mL), HATU (57.5 mg, 0.1511
mmol) and DIPEA (0.088 mL, 0.5035 mmol) were added, The reaction mixture was



10 am nocycl opent anecar boxam do) phenyl )acryl ate (130

ng, 0.449 mol) was added and the reaction m xture

was stirred at rt overnight. It was then concentrated

and the residue purified by Prep. reverse phase HPLC

to give the title conpound %E an of f- white solid, (90

ng, 38%yield). M n12 631( 5;"H NWR (500 MHz, CD3OD)
ANoppm1.27 (m 1 H 1.36-1.55(m 2 H 1.63 (m | H)
1.73-2.2 3-.2, 55

(m 31T %&ﬁqﬁﬂé\ﬁ?ﬂnﬂﬁy@wﬁ@ﬂmi@mmi Freoxslpte TEA salt
H) 4. ch m(g;@ %_Z H) mérol) 4an %enlﬁée@ ahd 1ﬂ{ézrea8 Soéaoﬁ%u?m&ka} sfirfed at 1t for

7.91
Hz 1 ﬁ)vs daysy & ﬁ%%@p@nwu%@r pcuum angl thegesiduecwasipyalied by
| N otph&. reVefsk ipRAke HILA :Blg%vec{a&meeeum aid 453 yelbwiRYolid, (15 mg,

heteroc clic 20 exa Ieso thelnstant i'nvention

b8 ad0Myield) S Az AHAMRE DY BUSMBcP00 bFi, CORGH) G RomAD6-1.58 (m, 4

SChe I%b%%w\? %é %BB 0 aeagfgh%ﬂaﬁgﬁﬁafﬁ“z

Of O(@V& IoHH7(spbr\ 1 B G222 1 FIXGEES (K 56138 He, 1 H) i3 )(dd, /<8.39,

DI Pgi%g ’i‘z CBIY@( %W%ﬁ&% BP7 N ah, Prt) 7498 Y 7.79 @

J=8.24 Hz, 1 H)
10
Cyclopentanecarboxylic acid, 1-[{(13-cyclohexyl-6,7-dihydro-5H-indolo[2,1-
al [2]benzazepin-10-yl)carbonyl]methylamino]-, methyl ester.
00, ;
N
o |
15

To a solution of 7H-indolof2,1-a}[2]benzazepine~10-carboxylic acid, 13-
cyclohexyl- (150 mg, 0.42 mumol) in DMF (3.0 mL), HATU (240 mg, 0.63 mmol)
and DIPEA (0.37 mL, 2.1 mmol) were added. The reaction mixture was stirred at 1t
for 15 min. Methyl I-(methylamino)cyclopentane carboxylate TEA salt (171 mg, |

20 0.63 mmol) was then added and the reaction mixture was stirred at rt for three days.
It was then quenched by the addition of IN HCI solution and then extracted using
ethyl acetate (2X30 ml.). The organic layers were combined, dried (MgSOy), filtered
and concentrated in vacuo. The resuitant residue was dissolved in methanol/ethyl
acetate (30 mL/30 mL) and 10% Pd on carbon (10 mg) was added. The reaction

25  mixture was stirred under a hydrogen atmosphere (latm.) overnight. It was then
filtered through celite and the filtrand washed with methanol/ethyl acetate. The
combined filtrates and washings were concentrated under vacuum and the residue
was purified by Prep. reverse phase HPLC to give the title compound as a light
yellow solid, (70 mg, 33% yield). MS m/z 499 (MH); 'H NMR. (500 MHz, CD;0D)



DMSO, norphopne 180C N N O ON OH2, MOH-- HON

Pd- C

S5Hpyrido[2',3".3,4] pyrrol o[ 1, 2-aJi ndol e- 8- car boxylic

acid, 11-cycl ohexyl-5- hydroxy-, nmethyl ester. 5 HO

MeOOC I \ VIN 246 A 2M aqgﬁ us sol ution of Na2CO3

(3.75 m., 7.5 mmol) was addéd to a m xture of; nethyl
3-cycl ohexyl -2-(4, 4,5, 5- tetranEthyI 1, 3, 2- di oxabor ol an

7o 2| TR beded W LR Lot

and LHQ 9‘(-254 (mp6 HY 2B61p1 H) 2i4a-2234Nad) I H) (21D (@1&)#&9@3 6.41 Hz, 1

by 2o B SR D B B TR RS ese e,
wi t h N8 7.P8 (RPhB) %.38-VA43 (594 H) 753 (5110H) 7.80&, Foer4 He| Oleﬂ)

a the reaction mxture was heated at 80C for 14hr.

It was then filtered and concentrated under reduced

pres S@)‘cﬁ:peﬂ_tbﬁecb%hﬁié%ci’@?-[fﬂ.? z@ﬂ&ﬁ 8-ty o DA - il 21

glvethetltle conpound as i ght yeIIowsolld (80
TUbE) fereczey mn?-vaR (300 MHz, 10

DI\/ISOD6)8ppm135155(m "H) 1.69-1.92 (in, 5 H)
H)
Hz

2.05-2.23 (m 2 H) 88(s 3 H 6.73

3
(s, 1B 7.35 (dd, 3776 7. 44 (s, 1 H)
7.66 (dd,..i 8. 42, luglf ) 7., J=8.42 Hz,
W 7.97 (4 x.6.59 ,1'|4 55N
10

A 2N NaOH solution (1.0 mL) was added to a solution of
cyclopentanecarboxylic acid, 1-[[(13-cyclohexyl-6,7-dihydro-5H-indolo[2,1-
a]f2]benzazepin-10-yl)carbonylJmethylamino]-, methyl ester (65 mg, 0.13 mmol) in
a THF/Methanol mixture (2.0 ml/2.0 mL) in a sealed tube. The reaction was heated

15  at 100°C under microwave conditions for 15 min. It was then concentrated under
reduced pressure and the pH was adjusted to 4-5 using 1N HCl solution. The
resultant mixture was then extracted with ethyl acetate and the organic layer was
dried with MgSQy filtered and concentrated in vacuo to give the crude title
compound as a yellow colored solid, (58 mg, 92% yield). Smg of this material was

20 then purified by Prep. reverse phase HPLC to afford the pure title compound as a
yellow solid. MS m/z 485 (MH"); "H NMR (500 MHz, CD30D) O ppm 1.30 (m, 1
H) 1.38-1.55 (m, 2 H) 1.64 (m, 1 H) 1.77-2.22 (m, 13 H) 2.39 (m, 1 H) 2.44-2.55 (m,
3 H)2.74 (dd, J=13.43, 6.71 Hz, 1 H) 2.95 (m, 1 H) 3.20 (s, 3 H) 3.65 (m, I H) 450
(dd, J=14.50, 6.87 Hz, 1 H) 7.13 (d, J=8.24 Hz, 1 H) 7.36-7.44 (m, 4 H) 7.56 (s, 1 H)

25 7.89(d,/~8.24Hz 1H)



1 H 8.66 (d, J=3.66 Hz, | H 15 7Hpyrido[ 2;

3'.3,4] azepi no[ 1, 2-a] i ndol e- 6, 10-di car boxylic acid

13-cycl ohexyl -, dimethyl ester. 0 Ov 0 Meo N 20 To

a sol ution of

5H pyrido[2',3" :3,4] pyrrol o[ 1, 2-a]indol e-8-carboxylic

acid, | 1-cyclohexyl-5-hydffioxy-, nethyl ester (500

ng, 1.38 mml) in DNF (8 nL) Cs2CXB (674 ng, 2. 07

nmol ), and di et hyl - Phos onoacryl ate (348 ny,

ol ) 2-Frepenoigierid 3-Hnél slohew éarcéhxféagdﬁera#cémdr

60C fgyz]ﬂé}rzazebtn-ﬂm,ﬁ)&P@aygﬂbwkhﬁ%yxﬁ?&mp&%z arﬁfn?'ﬂﬁmmg[]phenylj—
whi ch yel l gw precipitate fornmed his was colTecte

by 25“@1PFW36¥QH and dried under vacuumto give the

title conpound as a yellom1pomder (500 ny, 84%

yield). M5 mz 4310&f); 'H NWVR (300 MHz, DNBC>D6) 11

ppm 1.18-1.42 (m 3 H 1.66 85-2.04

(in, 2 H 3.30(m | H_3.8

H 4.98 (s, 2 H 7.57
(d, JI.42 Hz, 1 H : , 2
H 8.13 (dd,.f=8.23, ||1.65 Hz, | FD 8. 21 ( 8. 84
(dd, .r=4.76, 1 8 Btode;
7@pyr|do[2 3.3, 4]azep|no[1 2-al i ndol e- 6, li car boxyl
icacid, 13- cyclohexyl , 10- nethyl ester. 0O ON 0O MeO
I N / N 10 To a solution of

7H pyrido [T% a s3lutidn ﬂi‘ %%ﬁiﬁbﬁiﬂﬂéu%m%}hc'igﬁ, £1e1 ﬂ%cmhﬁz@ﬂl?io?i

ylic  acid 13 cyc ohex -, dinmeth est er

0. 34dlilE-§Hiindoee: 1(ajl i O-y lmethmmwggl@ﬁ mg,

}’\’Sg . apshad mxﬂ_tgl?mr%@li 6'111159, SheHirGp YEEMIOH:SAddd) 22PN of

10 oxalyl chloride (0.048 mL, 0..096 mmol) in CH,Cl, was then added dropwise. The

reaction mixture was stirred at rt. for 2hr. It was then concentrated and dried under
high vacuum. The residue was then dissolved in THF(5 mL) and a solution of ethyl
4-aminocinnamate (21 mg, 0.111 mmol) and DIPEA (0.026 mL, 0.149 mmol)) in
THF (2 mi) was added. The reaction mixture was stirred at rt. ovemnight. It was

15 concentrated under vacuum and the residue was purified sequentially using silica gel

flash chromatography using hexanes to ethyl acetate as eluent and Prep. reverse
phase HPLC to afford the title compound as an off-white solid, (8 mg, 16% yield).
MS m/z 658 (MH"); "H NMR (500 MHz, CD50D) 0 ppm 1.29-1.52 (m, 6 H) 1.64
(m, 1 H) 1.77-2.23 (o, 13 H) 2.33-2.53 (m, 2 H) 2.63-2.70 (m, 2 H) 2.73 (m, 1 H)

20 2.95(m, 1 H)3.23 (s, 3 H) 3.65 (m, 1 H) 4.25 (q, /=7.12 Hz, 2 H) 4.50 (dd, J=14.65,
6.71 Hz, 1 H) 6.46 (d, /~15.87 Hz, 1 H) 7.25 (d, /=8.24 Hz, 1 H) 7.36-7.44 (m, 4 H)
7.57-7.61 (m, ‘2 H) 7.63-7.69 (m, 4 H) 7.90 (d, /=8.55 Hz, 1 H).

25



under m crowave conditions at 65C for 1 hr 15 mn.

Wat er was then added and the mxture acidified to pH
4-5 using IN HC1 solution. A precipitate formed which
was 15 collected by filtration to give the title
conpound as a yellow solid, (,150 ng, >100% vyield). M
mz 417(MH); 'H NWR (500 , DVBO-D6) 8 ppm
1.21-1.43 (m 3 H 1.66-1.82 (m 5 H) 188200(m 2

1__7@3;&%%@&%11%#}? 11 @*&@ﬁf-\:rze;gs%h o-gH- Z|z571(lc—||;]I

7.88 ;{ﬁzdoﬁs'bf)ﬂ]a%z Iz-aéﬁd&@ Hz, 1 H 8.11 (dd,

. 14. 09 (b 83 (dd,.A=4

1 68 yl}ggrb%y{kpﬂmcjsvmntvﬂcar ony{]ammo]pheny{]- methyl ester, (ZE) .
7H pyrido[ 2, 3" . 3, 4] azepi no[ 1, 1dol e- 10- car boxyl i c
acid, 13- cycl ohexyl 6-(4- nmpp @ ,
rrethyl ester O O N A{peO-N :H

ylic acid, 13 cyclo / 10 nmet hyl ngy
0.36 mol ) in B¢ TBTU (173 ny,—9. 54 nmol)
and DI PEA (0. 3141t 1.8 mml) wer e added
reaction mxture was stirred at rt for 15 T'n. Then

mar phol i ne (0. 047 M., 0.54 10 nmmol) was added and the

reaction g xtu tirred at rt overnl
Chon | Condio o ilion ohs/ PYHCLS w20 dlneentad ! drlipdble] Ogptborytic acc,
Prep. 13%@5&@1@7&%&&@5 RgPe.9%4 fol tda DMEG | (. @HJLR dTBTU (180

rraterlal I ght eI OWSO|Id 1 60% yi e
VB mB8 et mmol) an jrere agdgd. The reaction

1. 23 ﬂéticﬁ%e Wi stidrediht &f&%ﬁb@zmemfgsﬁﬁ%} 9&{12 13 (m 2
m | H 3.41 7 (S 4.89

(9  zpingeyglppquianegarpyxamidoplepylastylaty (1393ug, §: 4&8 oppol) wig added

7. 74 dndthe rkicBion drixthre4fas Hrred at'd ov%nﬁélt.SIt Qras 8 concblltrated and the
residue purified by Prep. reverse phase HPLC to give the title compound as an off-
white solid, (90 mg, 38% yield). MS m/z 631(MH"); "H NMR (500 MHz, CD;0D) O
ppm 1.27 (m, 1 H) 1.36-1.55 (m, 2 H) 1.63 (m, 1 H) 1.73-2.27 (m, 13 H) 2.43-2.55

15 (m, 3 H)2.68 (m, 1 H) 2.85 (m, 1 H) 2.92 (m, 1 H) 3.67 (m, 1 H) 3.76 (s, 3 H) 4.64

{n, 1 H) 6.44 (d, J=16.17 Hz, 1 H) 7.47-7.67 (m, 7 H) 7.84 (m, 1 H) 7.91 (d, /=8.55
Hz, 1 H) 8.10 (s, 1 H) 8.51 (d, /=1.83 Hz, 1 H).

As described in other sections of this document, certain fused heterocyclic
20  examples of the instant invention may be accessed using the methodology described
in the scheme outlined below.



8.29 (s, | H 8.77 (dd,.fr4.73, 1.68 Hz, |
7H pyrido[ 2, 3': 3, 4] azepi no[ 1, 2- a] i ndol e- 10- c4r boxylic
acid, 13-cycl ohexyl -6-(4- norpholinylcarbonyl)-. 20 ro
oN OHO\ N 249 Lii (69.5 ng, 0.5 19 mml) was
added to a solution of 7H
pyrido[2‘,3':3,4]azepino[l,ﬁga]indoIe-lO-carboxyIic
acid, 13-cycl ohexyl- 6-(4- norpholinylcarbonyl)-,
nmet hyl ester (84 ng, 0.173 mml) in pyridine (4 nL
a sealed tube. The reacti gpedlh Xtid\gc¥@s then healgd

at 180C Weehey 11 N OWR 5 a0, t
was added, anig ) t hestoHgeuebet 883Gt i Xt Ur
adjusted to 4-5 using 'N HCl s gion. This m

was then extract&€d Wth ethyl [ agetate (2X20 ni)
the organic | ayers~“were conbi ne¥, ®ried (MySH),
filtered and concentrated in vacuo. The resultant
resi due was purified by Prep®y®erse phase HPLC®
afford the TPA salt of g he desyyed product as a ye
solid, (66 9m¥C:®8% 10 i el.d :

(500 MHz, CD@)IE 0 pPfh 1
(m 5 H 1.9%2pi@e(m 2
(in, 8 H %291][(s™2H 7.
4.88 Hz, 1 H 7.77 (dd,.F--8.55, 1.
(d, .J-8.55 Hz, 1 H 8.01-8.0?/(
H) 8.80 (dd, .1=4.88, 1.53 Hz, (1
5H pyrido[ 2,3 :3, 4]azepino

aci d, 13- Cyy 8’382(3" -6, -of -
dihydro:ﬁazg;ﬂanhoLL

DMSO, morpholine
|/\o
o N\/|
o)
H,, MeOH o o ~
Ad-C s "; y

SH-pyridof2',3":3,4]pyrrolof1,2-a] indole-8-carboxylic acid, 11-cyclohexyl-5-
hydroxy-, methyl ester.

HO

MeQOC

=
N/



HOIl 4 N/ N 20 To a solution of

7TH pyrido[2', 3" :3,4]azepi no[ 1, 2-a]indol e-10-carboxylic
acid, 13-cycl ohexyl- 6-(4-norpholinylcarbonyl)- (10
ng, 0..017 nmol) in nethanol (5 nlL), 10% Pd on carbon
(3 ng) was added. The react% n mxture was then
stirred under a hydrogen atnosphere (latm) for 2
days. It was filtered through celite and the filtrand

vashi ngs drLSBERRIRIERE PN ad oD Added toa

resi dmaumaﬂ xﬂcthylffil-@ﬁlohyx}?&qp 4.9, smmemphasemmab&dm-z-yl)-m-

31 ipdoless Ab,caxylagdﬁ, s gy 40 e ATBSH 4 Rthapoalenyde (670

(1 599:1%%6 oihB S had IQcpgmhgseolnﬁsl) (lmethambﬂ)(lmﬁm and toluene (10

( 3d, mﬂﬁbet(;(ans“ltent;b@xw wq_s é‘@]" %ﬁ;%ﬁlcﬂﬂon of Wollfwed by

3 it
& 72ﬁ§%&ﬁéﬁ!}tﬂl§ﬂé’§@l@%ﬁlﬁhﬁ 'ﬁ.lsamﬁbl)ﬁrag?lgﬂad{efigﬁﬁd e fdaction

Hz, mipyrewaydegted at BOYC fog 1abr. It |WHF|)thea fijtgred apd %Wn@tﬂ under
8. 78rédqgad préssurt She kesidheWas thtufdted with\Sthél2s v'ekﬂféhtle compound as

el sewhere |n this 3ﬂ§unent the inter d|a e, am
showa lightaeBow selid, (00ceg, FH¥yicld). MS/ mfg 36

AT Ll ity o

of t tm, 1 FBB8.88 (s, 3 H)\6eMt(s,drt) B35 Gidf V51068 5118 Hehé B Tidi(s, 1 H) 7.66

01 10,8 Qe R A Ty FETo sl sasce

1 H) 8.66 (d, /=3.66 Hz, 1 H)

15 7H-pyridof2',3':3, 4] azepino[l,2-afindole-6,10-dicarboxylic acid, 13-cyclohexyl-,
dimethyl ester.

20 To & solution of SH-pyrido[2',33,41pyrrolo[ 1,2-a}indole-8~carboxylic acid,
11-cyclohexyi-5-hydroxy-, methyl ester (500 mg, 1.38 mmol) in DMF (8 mL),
Cs,CO; (674 mg, 2.07 mmol) and trimethyl-2-phosphonoacrylate (348 mg, 1.79
mmol) were added. The reaction mixture was heated at 60°C for 4hr. It was then
diluted with water after which a yellow precipitate formed. This was collected by

25 filiration and dried under vacuum to give the title compound as a yellow powder,
(500 mg, 84% yield). MS m/z 431(MH"); 'H NMR (300 MHz, DMSO-D6) O ppm.
1.18-1.42 (m, 3 H) 1.66-1.83 (m, 5 H) 1.85-2.04 (m, 2 H) 3.30 (m, 1 H) 3.80 (s, 3 H)



OO ON 0011 H2IMOHN S - N~~.NPd-C ONN
15 251 7Hpyrido[2 , 3'.3,

4] azepi no[ 1, 2- a] i ndol e- 10- car boxami de,

13- cycl ohexyl -

[ (di net hyl am no) sul fonyl J- 65f4- nor phol i nyl carbonyl ) -
ro ONJ OOI i NNN 5To a solution of

7H pyrido[2',3":3, 4] azepi no[ 1, 2- a] i ndol e- 10- car boxyl i c

! G i SR SHE i AR ST PR o 11
e AL 1) 205U 3 0o 1) 15 8 109821110
reactjq%ﬁgﬁ"l'l:ﬁ#e%gzs Wred at it for 10p2hr. It was
concentrated and dried under high vacuum The

o R HOTR K i gl ot Rkl WAoo, 15-crdoheit 10-

methyl ester.

10 To a solution of 7H-pyrido[2',3":3,4]azepino] 1,2-a}indole-6,10-dicarboxylic
acid, 13-cyclohexyl-, dimethyl ester (150 mg, 0.348 mmol} in DMF (4 mL), LiOH
(50 mg, 2.091 mmof) was added. The reaction mixture was heated in a sealed tube
under microwave conditions at 65°C for 1 hr 15 min. Water was then added and the
mixture acidified to pH 4-5 using 1N HCI solution. A precipitate formed which was

15 collected by filtration to give the title compound as a yellow solid, (150 mg, >100%
yield). MS m/z 417(MH"); 'H NMR (500 MHz, DMSO-D6) & ppm 1.21-1.43 (m, 3
H) 1.66-1.82 (m, 5 H) 1.88-2.00 (m, 2 H) 3.29 (m, 1 H) 3.90 (s, 3 H)4.97 (s, 2 H)
7.57(dd, /=7.93, 4.58 Hz, 1 H) 7.65 (dd, J=8.55, 1.53 Hz, 1 H) 7.88 (5, 1 H) 7.96 (d,
J=2.44 Hz, 1 H) 8. 11(dd,.f—"809 1.37 Hz, 1 H) 8.20 (s, 1 H) 8.83 {(dd, /=4.73, 1.68

20 Hz 1H)

25



0.191 mml) and DI PEA (0.033 m, 0.191 mmol)) in THE
(2 m.) was added. DMAP (10 ng) was added after the
reaction m xture was stirred atrt. for 10 mn.
Stirring was continued at 50C for 2hr. after which the
reaction m xture was 15 congentrat ed under reduced
pressure, and the resultant™resi due was purified by
Prep. reverse phase HPLC to afford the title conpound

I 6% I 7
N N AR etriesl g leendonll ol ?315%*%%%6-@-
- 1 %r}(:imlmﬁldn%o@wemahﬁ&ném 2 H 3.04 (s, 6 3.32
(m 1H) 3.46-3.79 (m 8 H 4.88 (s, 2H) 703(s 1H
7.53 (dd, .Y7.93, 4.58 Hz, 1 H 7.62 (dd, .F-8.55,
1.53 Hz, 1 20 H 7.95 (m 1 H) 8.00 ( oF--855I—Izl
H 8.19 (s, | H 8.78 (dd,. ?~=4.73, 1N68 Hz, I H) 25
252
SHpyrido[2',3". 3, 4] azepi ng[ 1, 2- a] iadol e-| 0- car boxam d
e, 13-cycl ohexyl - N [ (di mej hyl ani ffo) S\l f onyl J- 6,
7-di hvdr o- 6- (4- nor phol imagtCs S, ONJ 0O Il
NS N ON 5 To a solutio
7H pyrido[2',3":3,4] azepino[ 1
e,
13- cycl ohexyl - N-[ (di nmet hyl am no) ¢ onyl ] - 6- (4- nor phol
i nyl carbonyl)- (12 ng, 0.021 mMmo i n met hanol (10
nk), 10% Pd on carbon (5 ng) was added. The reaction

IRy i SRR TR ST s A T—

and héie, B%ybfoﬂ&%rlﬂ\@@hﬁd:ﬂ\feit& (150 Bg/ 036 R1GR MNMSe !.0 mL),

287173 me, 0.54 mmol) and DIPEA (0.314 mL, 1.8 mmol) were added. The
reaction mixture was stirred at rt for 15 min. Then morpholine (0.047 mL, 0. 54

10 mmol) was added and the reaction mixture was stirred at rt overnight. It was then
concentrated and the residue was purified by Prep. reverse phase HPLC to provide
the desired material as a light yellow solid, (105mg, 60% vield). MS m/z 486(MHY;
'H NMR (500 MHz, CD;0D) O ppm 1.26-1.51 (m, 3 H) 1.72-1.92 (m, 5 H) 1.93-
2.13 (m, 2 H) 3.31 (m, 1H) 3.41-3.77 (m, 8 H) 3.97 (s, 3 H) 4.89 (s, 2H) 7.02 (5, 1 H)

15 7.52(dd, /=7.93, 4.88 Hz, 1 H) 7.74 (dd, /=8.55, 1.22 Hz, 1 H) 7.88-8.05 (m, 2 H)
8.29 (s, 1 H) 8.77 (dd, J=4.73, 1.68 Hz, 1 H)

-1 0-car boxam d

7H-pyrido[2',3':3,4] azepino[1,2-a] indole-10-carboxylic acid, 13-cyclohexyl-6-(4-
morpholinylcarbonyl)-.
20




and washi ngs were concentrated under reduced pressure
and the residue was purified by Prep. reverse phase
HPLC to give the TFA salt of the title conmpound as a
yeIIow solid, (7.5 ng, 52%yield). M5 mz 580(VH);

"H NVR (500 MHz, CD3OD) S p m 1.36-1.49 (m 3-Hy- - -
1.77-1.98 (in, 5H)2002 (m2|—|)284294(m2
H 3.04 (s, 15 6 3.08 (m 1 H) 357392(m9

4.32 1- 8. 55
T Se Loy, Lirtbegui 0%@ ol i adgedss 4 Giution gt 2 1y
H) 8.piadd{2,3"3,4kdzefind]8,2-d]thdolé=1 0-RebdrFiic iczdﬂ)lS&yc?lQhexy!« 6-(4-

d
et | e pRAloY o) mebUlreter hhdhe Dok pon s pypdine (4 mL)in

pr epawww Mhe tdaBtisithXB30 Wadthes ROMEH dtN sé@@@hﬁi&owave
bel ow. MOOC | \ H O Pd(PPh3)4,

NﬁooGO %F@v%fr Wetes wag pdsled, and/the pHljof gﬂl@ﬂdtam umttmovas

18 e ¥ty AL i sl o

/1
NI @ostaty (3R9-ml) auditize orgiy dayerymare cambined, drjad (Mg$O4), filtered
I 1 lan&lsrlcedtratddQfrvacuo. The resultant residue was purified by Prep. reverse phase

HPLC to afford the TFA salt of the desired product asa yellow solid, (66 mg, 65%
10 yield). MS m/z 472(MH"); 'H NMR (500 MHz, CDsOD) [ ppm 1.29-1.48 (m, 3 H)
1.73-1.93 (m, 5 H) 1.99-2.10 (m, 2 H) 3.26 (m, 1 H) 3.37-3.70 (m, 8 H) 4.91 (s, 2H)
7.03 (s, 1 H) 7.59 (dd, J=7.93, 4.88 Hz, 1 H) 7.77 (dd, /=8.55, 1.53 Hz, 1 H) 7.98 (d,
J=8.55 Hz, 1 H) 8.01-8.06 (m, | H) 8.30 (s, 1 H) 8.80 (dd, /=4.88, 1.53 Hz, 1 H)

15 SH-pyrido[2',3':3,4] azepino[1,2-alindole-10-carboxylic acid, 13-cyclohexyl-6,-7-
dihydro-6-(4-morpholinylcarbonyl)-.

0 N
o
HO N =
aw
20 To a solution of 7H-pyridof2',3":3,4]azepino[1,2-alindole-10-carboxylic acid,

13-cyclohexyl- 6-(4-morpholinylcarbonyl)- (10 mg, 0..017 mmol) in methanol (5
mL}), 10% Pd on carbon (3 mg) was added. The reaction mixture was then stirred
under a hydrogen atmosphere (latm.) for 2 days. It was filtered through celite and the
filtrand washed with methanol. The combined filtrates and washings were |
25  concentrated under vacuum and the residue was purified by Prep. reverse phase
HPLC to give the TFA salt of the title compound as yellow solid, (5.0 mg, 50%
yield). MS m/z 474(MH"); 'H NMR (500 MHz, CD;0OD) I ppm 1.36-1.48 (m, 3 H)



NNO CoON O 01) (COCQ, CH2CI2 0 11 0 HO' N~
/ 2) THF, DIPEA, DMAP \; OHI / / 1 NON /NS-NH2 O
5 254 5H pyrido[ 3;

4': 3, 4] pyrrol o[ 1, 24i ndol e- 8- carboxylic aci d,

11- cycl ohexyl - 5- hydroxy-, % ester. HO MOWAC N 5
A 2M aqueous sol ution of Na (1.31 nm., 2.62 mol)

was added to a mxture of, nethyl

S OV AER % i 03 T TR 2t 04,5700 400 294 . 1 10

( 400 30/, (ml 1 @ 3mm(hi, 1 - 30650319t (in,m/m dppacarhoz al)detyde, /~7.63,

et hartd Hs iy B £ hoe 108 190 e St LA a5 o 210

m xt @7 WaI=899258FHzPyHY.he application of vacuum
foIIovvecfu& flushl%wthl\IZ Pd(PPh3)4 (60.7 ny,

020525 mml) was added and the reaction m xture was

heat ed at A§QschiBéd eltidwhetd m‘ﬁ§ dbEienl, el ifteRRedddilacids shown above

concentrated under reduced pressure. The residue was
trit maythsdovpledhtogadety of emisiey er ether nuclepphiles Hying i yariekys of

36 I3|( %E‘[ﬂ}%g EL%&Q%% %@%ﬂgﬁb&%% aﬁéﬂ?ma% Yohak s of the instant

(m @Whm%om!Mmmeszhdﬂ)elﬁﬂm (m 1 H) 3. 89
10

Q
oA
e ¢ =
1) (COCH,, CHiClz \"’%\ﬂ N
o 0
2)THF, DIPEA, DMAP | Y,
\§
N—S—NH2
/1
5
os N._J
0 O
Hg, MeOH
it \N'ﬁ\‘ﬁ N =
Pd-C | OH /N
N

15



(s, 3H 6.75 (d, J=8.85 Hz,1 H) 7.55 (d, .f-8.85 Hz,
1H 7.63-7.68 (m 2 H) 7.86 (d,

J- 8. 55Hz, 1H) 8. 23(s, I H) 8. 63(d, J=4.88Hz, | H) 9. 12(s, 1H).
7H pyrido[3.4': 3, 4Jazepino[1,

2- aJi ndol e- 6, 10- di car boxyl i%laci d, 13-cycl ohexyl-, 20
di nmet hyl ester. 0O O 0 MO 255 To a solution of
5H pyrido[3',4':3,4] pyrrol o[ 1, 2-a] i ndol e- 8- carboxylic

o 8 THHPT %25%42‘?%%%%@@ FEsesbordias, 13 hepr- -
and t[(dmﬂxjamanhgs@kzpwmﬁmﬁayzé&@&ym 1 04 ol )

were added. The reaction m xture was heated at 60C
for 3hr. It was then quenched with 5 water and the
solid that precipitated was collected by~+fpltration.
This material was dried in vacuo tg give ghe title
compound as a yellow solid, (230 ng, % leld). M5
mz 431(M); 'HNI\/R(SOQ My, CD; CDLLQ ppm 1.39-1.59
(m 3 H) 1.75-2.03 o

(m 5H) 2. 09228(m2H)2~.N8’ ; - 3. 98(s,3H) 4.8

9(s,2H) 7.65 (d, J=4.4d8 : J=8.54 Hz,
1 H 7.92 (s, | H 7.97 (d, 0 H 8.33
(s, | H)8.69(d J=5.19 Hz, , 1 H).

7H pyrido[3',4':3, 4] azepi no[l ol e- 10- carboxylic
acid, 13- cyclohexyl 6- (4- nnrphollny car bonyl ) -,

nﬁthyl ester. 0O ONJ O\ nmbo\ NN 15 LiOH (45 nmg,

1.882 nmo lI)o a\g%ﬁttngg g? ’9H pyngo[i %L 5' 4_’!&%‘p18<];{1,72-a]mdole~10-cmboxylzc acid,
13-cyclohexyl- 6-(4-morpholinylcarbonyl)- (56 mg, 0.096 mmol) in CH,Ck (10 mL),
one drop of DMF was added. A 2M solution of oxaly! chloride (0.096 mL, 0.191
mmof) in CH,Cl, was then added dropwise. The reaction mixture was stirred at rt. for

10 Zhr. It was concentrated and dried under high vacuum. The resultant residue was
dissolved in THF(10 mL) and a solution of N,N-dimethylsulfonamide (23.7 mg,
0.191 mmol) and DIPEA (0.033 mL, 0.191 mmol)) in THF (2 mL) was added.
DMAP (10 mg) was added after the reaction mixture was stirred at rt, for 10 min.
Stirring was continued at 50°C for 2hr. after which the reaction mixture was

15 concentrated under reduced pressure, and the resultant residue was purified by Prep.
reverse phase HPLC to afford the title compound as a yellow solid, (0 mg, 36%
yield). MS nv/z S78QMH); 'H NMR (500 MHz, CD;0D) & ppm 1.32-1.47 (m, 3 H)
1.75-1.90 (m, 5 H) 1.98-2.08 (m, 2 H) 3.04 (s, 6 H) 3.32 {m, 1H) 3.46-3.79 (m, 8 H)
4.88 (s, 2H) 7.03 (s, 1 H) 7.53 (dd, J=7.93, 4.58 Hz, 1 H) 7.62 (dd, /=8.55, 1.53 Hz, 1

20 H)7.95(m, 1 H) 8.00 (d, /=8.55 Hz, 1 H) 8.19 (s, 1 H) 8.78 (dd, /=4.73, 1.68 Hz, 1
H)

25



pyrido[3',4':3,4]azepino[ 1, 2-a]indol e-6, 10-di car boxyl i
c acid, 13-cyclohexyl-, dinmethyl ester (135 ng, 0.314
nmmol) in DM (4 nL) in a seal ed tube. The reaction 20
m xture was heated under m crowave conditions at 65C
for 1 hr. Water was then ed and the m xture was
acidified (pH -4) using IN'ACL solution. This m xture
was extracted using ethyl acetate (4X20 nm.), and the

and. CHRERETED ] R0 0 gl Rt Larleo

aci d feBmehviamtra)sgifoni]- Q7E¥ftvﬂrmr4en¢bqihachi-b®§»i)Lved in
DMSO (1.0 nmL), and TBTU (151 ng, 0.47 25 mmol) and

DI PEA (0.273 m,, 1.57 mvol) were added. The reaction
mxture was stirred at rt for 15 mn. fﬁma mor phol i ne
(0.041 n., 0.47 mmol) was added andoth Mi{(aacti on

m xture was stirred at rt overnight. s then
concentrat ed under reducgd 206 pressle and the

resi due was purified by . e phase HPLC to

give the title corrpohndn sol id,
(48nmy, 32%yield tw stefs). © '"H NWR
(500 MHz, CD3CD) 8 ppm 1.37-1. ( 1.72-2.06
(m 4 H 2.07-2.29 (m 2 H) 2.87 | H) 3.38-3.86

(m 8H) 3.97 (m 3 H) 4.35-4.68 ( r, 1 H 514 5

5.38 (m br, 1 H 7.04 (s, 1 H 7.597(d, .1=5.19 Hz, 1
H)S 77(dd J-8.55, 1.22 Hz, 1 H)798(d J=8.54 Hz,
1

1 8. égf?lgg%otallg gyrgcgo[z' 3F3 §] mHﬁ 2-a] H?iole-lg-cmgooka:mde
411]3 aza B-lcyﬂbﬂcx?}-ﬂl-[(diﬂﬁfh?lagﬁcgﬁﬂﬂaﬁﬂy-m(ﬂ-ﬁﬁlﬁpﬁblmylcargmyl)l }(1 2 mg,

c ex rq- 6- nor pho car
o nio2L g inaetpanob{ B P o chbam &5 Sl s S The
7H pYydacheH ixnfte wis éﬁ:aeaeﬁaaq Hydeoped hﬁdﬁb&r&-@aﬁﬁl] ke 3)Malsf 1t was
acid,  13-cycl ohexyl - 6-(4- nnrphollnylcarbon

18 hiitersd Hgpughs sgnd egmcygachod yit BefhgarkFbg Copuined filtates
), ad@¥adhthe? Q\fe%og@éhh&éd %%c&pﬁeﬁmma RS iheOWas purified

m xture was
by Prep. reverse phase HPLC to give the TFA salt of the title compound as a yellow

solid, (7.5 mg, 52% yield). MS m/z 580(MH"); '"H NMR (500 MHz, CD;0D) § ppm
1.36-1.49 (m, 3 H) 1.77-1.98 (m, 5 H) 2.00-2.11 (m, 2 H) 2.84-2.94 (m, 2 H) 3.04 (s,

15 6 H)3.08 (m, 1 H) 3.57-3.92 (m, 9 H) 4.32 (m, 1 H) 4.44 (m, 1 E) 7.64 (d, J=8.55
Hz, 1 H) 7.76 (dd, /=7.78, 5.65 Hz, 1 H) 8.05 (d, J=8.55 Hz, 1 H) 8.13 (s, | H) 8.28
(d, ~7.63 Hz, 1 H) 8.79 (d, /=5.19 Hz, 1 H).

Alternative pyridine fused derivatives of the instant invention may be
20  prepared using the methodology shown in the scheme below.



stirred under a hydrogen atnosphere (1 atm)
overnight. It was then filtered through celite and
the filtrand washed with methanol. The conbi ned
filtrates and washings were concentrated under
reduced pressure and the reﬁﬁltant resi due was
purified by Prep. reverse phase HPLC to give the TFA
salt of the title conmpound as a yellow 20 solid, (19
ng, 44%yield). M5 mz 488(Mt); "H NWVR (500 MHz, .o

CD30RLSodpm. I 2351, 58 (md(mhsu) LigH \BBCGI N, 1 H)

1.75-1. 86][( ™ : 0- 2—48—T—A—H—2. 88e00E; 1
3H) 3. 41- 4.8 1319 4,66( m Wclm{m"%)? 91- 8.

8.19(m1 H -8.78 (m 2 HP 57

5H- pyri do[ 3, 4 4] azep| no[ 1 ,,jZ i ndol e- 10- car boxy
acid 13-cycl ohexXyl -6, 7-

di hydr o- 6- ( 4- nor phoI i nyl carbonyl)-. 0 ONJ OHON 5
Lil (10 ng, 0 075 mmol) was uon to a soI ution of 5H

aci d C exyl TBTU. DIPEA
6-(4-n9§§£éihﬁ£hcaﬁge 6_ﬁ3219992¥4—
mol ) in pyriedine (2 L sedl edgg%be. TRUSO, morpholine
reacti %ﬂﬁ\ﬁﬂuﬁf was heat’ed 30C undér m crowave
condi ti'ohs flo Pt 1.5 hr. . was then added and the

pH of the reaction m xture was” adjusted to 4-5 with
IN HO solution. This mxture was extracted with ethyl
acetate (2X20 nmL) and the organic |ayers were
conbi ned, dried ( M), filtered and concent r@t
under reduced phg e. The residue was purd
Prep. reyerse phase HPLC to afford the TFA salt of

the titl# conpgund)as a Mg sol i df my\, 75%
yi el dpeo [ 7 A‘*--« D) gl Pyridine
ppm 1. 28- 1 1. 69C 180°C

[s) N
1) (COCh, CHCl, § e |
Ll YL - TN
2) THF, DIPEA, DMAP ? 5N p \“;
\ 9 N
N-S—NH,
/ [+



(m I H 1.79-1.90 (m 2 FD 1.99 (m 1 H 2.07-2.21
(m 3 H 2.83-3.09 (in, FD 3.17 (m | H 3.46-4.23
(m 10 H 469 (m 1 H 7.78 (m | H 7.98 (m 1 H)
8.08 (m I H 8.23 (in, I H 8.75-8.83 (in, 2 H. 20
25 258

S5Hpyrido[ 3, 4': 3, 4] azepi no[ 1, 2% a] i ndol e- 10- car boxam de,
13- cycl ohexyl -N- [ (di met hyl am no) sul f onyl J- 6,

\7 ij I0 ?_V ﬂ|r 0 5ﬁ]‘{f8’”€ n@og J;?ggy%?{: 2{19'8? zxdgle-é'-carbaxylw acu? 19 -cyclohaxy!—b’ -

S5H pywilrdof-Smerhilested] azepi no[ 1, 2- a] i ndol e- 10- car boxyl i ¢
aci d,

13- cycl ohexyl - 6, 7- di hydr o- 6- (4- nor phol i nyl car bonyl ) -
(40 ng, 0.084 mml) in CH2CI 2 (1@anl), one drop of

(0.085 m.,, O 169 mmol KeQQe
dropwi se. The reaction m xtu
for 2hr. It was then concentr
vacuum The resultant residue wa
TBF(10 nL) and a solution of N, N et hyl sul f onam de
(21 ng, 0.169 nmol) and DI PEA (0. 0%4 ni, 0.1252 mol))
[ THE (2 nL) was added. DVAP (10 ng) was added after
the reaction m xture was stirred at rt. for 10 nmn.

Stirring WetM equeohnsaiutiontof DFCO 1 -3 L. 42ammal)iwag added to a

15 m

A T
to aﬁﬂ@imlﬁmbom 60t . Dﬁimolo,tﬂ-h'omorﬁﬂmmeas‘bmaldehydc (214

ve! | gy 138l L4 BT A% V8l i Mol o ol 5 .

10 The resultant mixture was degassed by the application of vacuum followed by
flushing with N». Pd(PPhj)4 (60.7 mg, 0.0525 mmol) was added and the reaction
mixture was heated at 80°C for Shr. It was then filtered and concentrated under
reduced pressure. The residue was triturated with CH,Cl; to give the title compound
as a light yeliow solid, (295 mg, 78% yield). MS m/z 363(MH"); '"H NMR (500

15  MHz, DMSO-D6) 6 ppm 1.40-1.51 (m, 3 H) 1.75-1.97 (m, 7 H) 3.24 (m, 1 H) 3.89
(s,3H) 6.75 (4, J=8.85 Hz, 1 H) 7.55 (d, /=8.85 Hz, 1 H) 7.63-7.68 (m, 2 H) 7.86 (d,
J=8.55 Hz, 1 H) 8.23 (s, 1 H) 8.63 (d, /=4.88 Hz, 1 H) 9.12 (5, 1 H).

, Zirred at rt.
afedand dried under high
en dissolved in

7H-pyrido[3',4':3,4] azepino[1,2-a]indole-6, 1 O-dicarboxylic acid, 13-cyclohexyi-,
20  dimethyl ester.




1.18-1.74 (m 4 H 1.77-1.90 (in, 2 H 1.90-2.23 (m 4
H 2.83-3.13 (111, 9 H 3.52- 4.25 (in, 10 H 4.70 (m
Il H 7.63 (m | H 7.91-8.24 (m 3 H) 8.69-8.77 (m 2

H). 20 Isoneric propeno-bridged carboxam des of the

I nstant invention may be gessed by a nunber of

nmet hods known to those skilTed in the art, one exanple
of which is shown in the schene depicted bel ow. 259 O

/O N\Iil +O 9 (o btla %_Sg-qlgyric{gﬁ',h%,ﬂ%yrl}lolof\‘g?a}ﬁnﬁe@%ox}ﬁc acid,

7Hpy 11 -dgfichedyl-Bhydrogs pinetayllestr (Jo0mn 0B-rifol) d DVB/(SirL), Cs,CO;

a1 4ot 3 45! QRN i il iy L R R 308 ) 1.04 FanSbly were
added. The reaction mixture was heated at 60°C for 3hr. It was then quenched with

5  water and the solid that precipitated was collected by filtration. This material was

dried in vacuo to give the title compound as a yellow solid, (230 mg, §7% yield). MS
m/z 431(MH"); 'H NMR (500 MHz, CD;0D) O ppm 1.39-1.59 (m, 3 H) 1.75-2.03
(m, 5 H) 2.09-2.28 (m, 2 H) 2.86 (m, 1 H) 3.89 (s, 3 H) 3.98 (s, 3 H) 4.89 (s, 2H)
7.65 (d, J=4.88 Hz, 1 H) 7.76 (d, J=8.54 Hz, 1 H) 7.92 (s, 1 H) 7.97 (d, J=8.55 Hz, 1

10 H)B8.33(s, 1 H) 8.69 (d, J=5.19 Hz, 1 H) 8.84 (s, 1 H). '

7H-pyrido[3',4":3,4]azepino{ 1,2-a)indole-10-carboxylic acid, 13-cyclohexyl-
6-(4-morpholinylcarbonyl)-, methyl ester .

15

LiOH (45 mg, 1.882 mmol) was added to a solution of 7H-
pyrido{3',4"3,4]azepino[ 1,2-a}indole-6, 10-dicarboxylic acid, 13-cyclohexyl-,
dimethyl ester (135 mg, 0.314 mmol) in DMF (4 mL) in a sealed tube. The reaction

20  mixture was heated under microwave conditions at 65°C for 1 hr. Water was then
added and the mixture was acidified (pH ~4) using 1N HCI solution. This mixture
was extracted using ethyl acetate (4X20 mL), and the organic layers were combined,
dried (MgSOy), filtered and concentrated in vacuo to give the intermediate acid as an
orange oil. Thié material was dissolved in DMSO (1.0 mL), and TBTU (151 mg, 0.47

25 mmol) and DIPEA (0.273 mL, 1.57 mumno]) were added. The reaction mixture was
stirred at rt for 15 min. Then morpholine (0.041 mL, 0. 47 mmol) was added and the
reaction mixture was stirred at rt overnight. It was then concentrated under reduced



Lil (37 mg, 0.278 mmol) was added to a solution of 7H
pyrido[3',4"':3,4]azepino[l, 2-a]indol e-10-carboxylic

acid, 13-cycl ohexyl-6-(4 10 norphol i nyl carbonyl)-,

nmet hyl ester (45 ng, 0.093 mol) in pyridine (4 nmL) in

a sealed tube. The reactiop m xture was heated at

180C under m crowave conditTons for 2 hr. Water was

t hen added and the reaction m xture pH adjusted to 4-5
with IN HCl.sol utj . esyl tant sol uti

then PERPwE a4 8 sidre B e 50D (tbests P FPL G R aive the i
ext r acpouer® adighibyeliedt:; sotld,i (#8ing, I\mw;):m tivb lstef) EMISaNG 486(MH");

ool RS chopf s s il b g 229
af f o éal 2’@‘7/@ 2lf) 3043-5 186 %ﬁ H‘j*:’.@@?ﬁ? m%%mwwm 5.14-

soI i 43% i el d SED
C 00 5486 o8 ot 1 ﬁB@J?él?m, T (G, 8 55 1.2 Hiz, 1

e, AT e A0 0y

784d 1573HZ 7.98 (d, J=8.48 Hz,

8.31 . ,
i N%‘f .sﬁat‘e%f’f“%v‘*"éfﬁ 2-ofih oL pody 'tﬁf '?Mg 67-
m nodikydropé e morphméinpltmborgdrpatkyd estbrar act eri zed bel ow.

é@r pyrido[ 3, 4: 3, 4] azepi no[ 1, 2-a] i ndol e- 10- car boxylic
acid, 13-cycl ohexyl-6-(4- norpholinyl nyl)-. 0 O
N O/ HON [/ ~, [/ N15l\/5n1647(\2¢|l); "H NMR

(300 MHz, CD30D) O ppml 32 (m 1 5-1.62 (m 2
H)167207(m4 2110235( H 3.00 (m1 H
3.60-3.78 (m 9 H) 3.85 1 H (s, 1 H 7.95
(dd, J-8.48, 1.37 Hz, M 23 Hz, 1 H)
8. 09

To a solution of 7H-pyrido[3',4':3,4]azepino[1,2-alindole-10-carboxylic acid,

13-cyclohexyl-6-(4-morpholinylcarbonyl)-, methyl ester (35 mg, 0.072 mmol) in

15 methanol (10 mL), 10% Pd on carbon (5 mg) was added. The reaction mixture was
stirred under a hydrogen atmosphere (1 atm.) overnight. It was then filtered through
celite and the filtrand washed with methanol. The combined filtrates and washings
were concentrated under reduced pressure and the resultant residue was purified by
Prep. reverse phase HPLC to give the TFA salt of the title compound as a yellow

20  solid, (19 mg, 44% yield). MS m/z 488(MH"); 'H NMR (500 MHz, CD;0D)3 ppm
1.23-1.58 (m, 3 H) 1.65 (m, 1 H) 1.75-1.86 (1, 2 H) 1.90-2.18 (m, 4 H) 2.80-3.12 (m,
3 H)3.41-4.18 (m, 13 H) 4.66 (m, 1 H)} 7.74 (m, 1 H) 7.91-8.03 (m, 2 H) 8.19 (m, 1
H) 8.70-8.78 (m, 2 H).

25



(d, .f-8.48 Hz, I H 8.31 (s, | H 8.70 (s, 1 H 8.76
(d, .1=5.73 Hz, 1 H. 20 Further exanples of the

i nstant invention in which the propeno bridge is poly
finctionalized may be accessed by a nunber of

nmet hodol ogi es, one exanpl e which is that shown in
the Schene below. 261 0 M I \ i BO + Pd(PPh3) 4,
LiCl, Na2CO8 / O Br ELO -1/ Tol uene, 80C O Ov OO

(Yo 2 \Y/o) /.0 .0
o T: B: %:nys: 5?%4%%9%2'62@*%%@#%0%%%& -6,7-
CO I EirdAI5-@-Morphbliflcadbanyly. N\aOH HO N / THF/ MeoHMRo

80%yield 5.262 Methyl
2- (2-acetyl phenyl) - 3-cycl ohexyl - I H i ndol e- 6- car boxyl at

e. 0

LiI (10 mg, 0.075 mmol) was added to a solution of SH-
pyrido[3',4"3,4]azepino[1,2-a}indole-10-carboxylic acid, 13-cyclohexyl-6,7-dihydro-
6-(4-morpholinylcarbonyl)-, methyl ester (16 mg, 0.027 mmol) in pyridine (2 mL) in
a sealed tube. The reaction mixture was heated at 180°C under microwave conditions

10 for 1.5 hr. Water was then added and the pH of the reaction mixture was adjusted to
4-5 with 1N HCI solution. This mixture was extracted with ethyl acetate (2X20 mL)
and the organic layers were combined, dried (MgSQy), filtered and concentrated
under reduced pressure. The residue was purified by Prep. reverse phase HPLC to
afford the TFA salt of the title compound as a yellow solid, (11.7 mg, 75% yield).

15 MS nv/z 474(MH"); 'H NMR (500 MHz, CD;0D) O ppm 1.28-1.62 (i, 3 H) 1.69
(m, 1 H) 1.79-1.90 (m, 2 H) 1.99 (m, 1 H) 2.07-2.21 (m, 3 H) 2.83-3.09 (m, 2 H) 3.17
(m, 1 H) 3.46-4.23 (m, 10 H) 4.69 (m, 1 H) 7.78 (i, 1 H) 7.98 (m, 1 H) 8.08 (m, 1 H)
8.23 (m, 1 H) 8.75-8.83 (m, 2 H).

20

25



0O Me000 5 A 2M aqueous solution of Na2C33 (2.5 ni,
5.0 mmol) was added to a m xture of; nethyl

3-cycl ohexyl -2-(4,4,5,5-tetranet hyl -1, 3, 2- di oxabor ol an
-2-yl)-1H indol e-6-carboxylate (766 ng, 2.0 nmol),

2' - bronmoacet ophenone (478 2.4 mmol) and LiCl (170
nmg, 4.0 mmol ), in ethanol nm.) and toluene (5 nl).
The mi xture was then degassed by sequential ly

P PR S e P 2t 0 el bt 13 0robemt V-
r eacf(divwethyéening swdfonylpOT-fibydrd\e (4-ridrpholbglcarbonyli Xt ur e

was then filtered and concentrated under reduced
pressure. The resultant residue was purified by silica
gel flash chromatography using hexane 20% et hyl
acetate in hexanes as eluent to giyg t@tle
compound as a white foam which coul¥ crushed to a
powder, (686 ng, 91%yigd) 15 374(M M 'H
NVR (500 MHz, CD30D) pmifl.30 (mf 11})1.41-1.64 (m
3 H 1.82-2.21 (m ©~m)“ ~ 26¢ (N

7.40 (m1 H 7.49 (m
H 7.79 (m | H 7.84 (m |
7H i ndol o[ 2, 1- a] [ 2] benzazepi ne- 6
aci 413-cycl ohex)l -5-nmethyl -, 20 di
O nbo 4 N 263 To a solution of net
2 (2-acetyl phenyl) - 3- cycl ohexyl -1 Hi ndol e- 6

ggrz ?;%)éyl( g‘tjﬁ %‘9 mg$ 092%? %mpmt%-cgﬂhdom: O-carboxylic acid,
tr L m-MLﬂeWWWMmeMMny% (@0 o 008 B6ol) in

a reactio e at. .

over 80I @ﬂ%ﬂ}ﬁ%‘ﬁ%@gﬁg ita#@ %‘Efé?‘l ?g‘ﬁ‘a}?‘ﬂ chloride
vat ef0.085 affl, orl smxﬁa) i CHATY Whs théiPadded 8RGwisENTHHe ré@dtion mixture

ol l ected filtration, and dried under. vacuumto
’Eﬂ ve“"‘ish“é"‘EﬁE o P b Washen conegniratedand dried wadeg high yamym. The

80% péirflarbresidildWas then dissolved in THF(10 mL) and a solution of N,N-
dimethylsulfonamide (21 mg, 0.169 mmol) and DIPEA (0.044 mL, 0.1252 mmofi)) in
THF (2 ml) was added. DMAP (10 mg) was added after the reaction mixture was
stirred at rt. for 10 min, Stirring was continued at S0°C for 2hr after which the

15 mixiure was concentrated under reduced pressure and the residue was purified by
Prep. reverse phase HPLC to afford the TFA salt of the title compound as a yellow
solid, (9.0 mg, 15% yield). MS m/z 580(MH"); "H NMR (300 MHz, CD;0D) 0 ppm
1.18-1.74 (m, 4 H) 1.77-1.90 (m, 2 H) 1.90-2.23 (m, 4 H) 2.83-3.13 (m, 9 H) 3.52-
4.25 (m, 10 H) 4.70 (m, 1 H) 7.63 (m, 1 H) 7.91-8.24 (m, 3 H) 8.69-8.77 (m, 2 H).

Isomeric propeno-bridged carboxamides of the instant inveniion may be
accessed by a number of methods known to those skilled in the art, one cxample of
which is shown i in the scheme depicted below.



of this material was purified by Prep. reverse phase
HPLC to provide pure, 7H indolo[2,1
-a] [ 2] benzazepi ne- 6, 10- car boxyli c acid,
13- eycl ohexyl -5-nethyl -, dinmethyl ester. M5 mz
444(MH ); "H NMR (500 MHz, ,€PBCD) S ppm 1.15 - 1.66 10
(m4H) 1.76-1.87(m 2H) 1. 97( M 1H) 2. 02-2. 22(m 3
H)2.49(s,3H)2.95(m 1 H) 3.83 (s, 3 H 3.97 (s, 3 H
4.09 (d, .1=14.65 Hz, 1 H 5.49 (d, J=14.65 Hz, | H)
7.55 - 7.61 (m 3 H) 7.70 (dd,.F=8.39, 1.37 Hz, 1 H)
7.76 (m1 H 7.88 (d, J=8.55 Hz, 1H)8.33(a, 1H)™45
7H i ndol o[ 2, 1- aJ[ 2Jbenzazepi ne- 6, 10- di car baxyhig) aci d,
13-cycl ohexyl -5-net hyl -,  10- net hyl ester. O\O—I 0 MeO
\ H20 To a sol uti on(ofo
7Hindolo[2,1-a][8 ndzazepi ne- 6, H¥ cgr Bpxyd{ c\aci d,
13- cycl ohexyl -5-ngt hyl -, di net hyl est .
mmol ) in TH§ (10 1 M sbifvd of Bu4 (0.6 ni,
0. 6 Mol MePn =ywas adgeed. The react m xture
was stirred
concentrat ed, aci
extracted wth .et acetate (2X30 ni) , The ogganic
| ayers were conbined, 25 dried (MJSH) g fil tErel and
concentrated in vacuo. The resultantf?e
purified by Prep. reverse phase HPLC col bf g Ve
the title conmpound as a yellow solid, (90 52%
yield). Vs mz 430(MH); "H NWR (300 MHz, DMs& D6) O
264 ppm 1.10-1.27 (m 1H) 1.32-1.59 (m 3 H)
1.64-1.79 (m 2 H 1.81-1.94 (m | H 1.94-2.13 (m 3
2.41 (s, 3 H 2.86 (m | H 3.87 (a, 3 H 3.98 (d,
G I S T AN TR A By i
: [ , . 14-7. m . , . 1=8. ;
| ko”%’?gifl"(’yé@”i" ~13.00 (s, 1 H. 5 7Hindol o[ 2,
I5aJ[ 2Jbenzazepi ne- 10- car boxyl i ¢ aci d,
13- cycl ohexyl - 5- net hyl - 6- (4-

Lil (37 mg, 0.278 mmol) was added to a solution of 7H-
pyrido[3',4"3,4]azepino[1,2-alindole-10-carboxylic acid, 13-cyclohexyl-6-(4-

10 morpholinylcarbonyl)-, methyl ester (45 mg, 0.093 mmol) in pyridine (4 mL) ina
sealed tube. The reaction mixture was heated at 180°C under microwave conditions
for 2 hr. Water was then added and the reaction mixture pH adjusted to 4-5 with 1N
HCI solution . The resultant solution was then extracted with ethyl acetate (2X20
mL). The extracts were combined, dried (MgSOQ,), filtered and concentrated under

15  reduced pressure. The resultant residue was purified by Prep.reverse phase HPLC to



nmor phol i nyl carbonyl) . nethyl ester. 0 ON O MO 4N
10 To a sol ution

of 7H i ndol o[ 2, 1- a] [ 2] benzazepi ne- 6, 10-di car boxyl i c
acid, 13- cyclohexyl-5-nethyl-, 10-nmethyl ester (120
ng, 0.28 mmol) in DVBO (3.0 nl), TBTU (135 ng, 0.42
mmol ) and DI PEA (0. 244 ni. 20 4 mol ) were added.” The
reaction mxture was stirred at rt for 15 nin. Then

nor p 0 0.42 15 npol ) was added and the

reac @?f{s#q ﬁieﬁ%& %Jwg‘ih%qt fercopgound 3@ yellpw golist £ me, 4304 yield). MS
vas e a72Rag M NMreG 0o Mi®Z, Orsony efiphh qawg F%ﬂdotﬂj@ 81 (m, 1
resi due was 1f‘)urlfled é Preg reverse

gi ve 3 r? endoihbin H)A30 émsbn, M*) 7(1915691'1) BPB4dd,
yl el g3-3.488 3% 141?)% 8Me, A5 A8VR2 (PR gk*(df,J% PHP@@! G, 1 H)

npound ‘exi sts as conplex m xtur r ot aners.
7§|-| M&I(@{-Ei@dﬁ:ifﬁ ebthe- 10- carboxyl i c aci 4
13- cycl ohexyl - 5- net hyl - 6- (4- nor phol i nyl car bonyl ) -

265 0 ON,) 0111 HO N 2N NaOH solution (1.0 mi)
was addedAdss isolated fromdhe abovd Mactimohixhie 4s-a minor component was the

a] [ 2.p Eﬁﬁé@p|ga xylic acid,

13- cycrﬁ ex &%q%?{o (4 5 norpholinyl carbonyl) -

met hyl ester (100 ng, 0.2 mmol)in a THF Met hanol

Tox1 %%ﬁpyrido[.’!',-# ':3,4] azepino[ 1, 2-ajindole- 1 0-carboxylic acid, 13-cyclohexyl-6-(4-
morpholinylcarbonyl)-.

15 MS w/z 472(MH"); 'H NMR (300 MHz, CD;0D) O ppm 1.32 (m, 1 H) 1.45-1.62
(m, 2 H) 1.67-2.07 (m, 4 H) 2.11-2.35 (m, 3 H) 3.00 (m, 1 H) 3.60-3.78 (m, 9 H) 3.85
(m, 1 H) 7.73 (s, 1 H) 7.95 (dd, /=8.48, 1.37 Hz, 1 H) 7.98 (d, J=5.73 Hz, 1 H) 8.09
(d, /=8.48 Hz, 1 H) 8.31 (s, 1 H) 8.70 (s, 1 H) 8.76 (d, /=5.73 Hz, 1 H).

20 Further examples of the instant invention in which the propeno bridge is poly
functionalized may be accessed by a number of methodologies, one example of
which is that shown in the Scheme below.



(2.0 mJ2.0 nm.) in a sealed tube. The reaction m xture
was heated at 90C under m crowave conditions for 10
mn. It was then concentrated and acidified with IN
HCl1 solution after which a precipitate fornmed This was
collected by filtration and2 dri ed under vacuumto
provide the title conpound fL an of f-white solid, (75
ng, , 10 77%yvyield). M5 miz 48504H); 'H NWVR (300 Mz,
CD30D) O ppm exists as rotamars Li braries of

car bﬁx ] des O the [ i nfenti on can be rggﬁiedly
prepar e els} t h'iﬂi\ﬁ’f’hn)n WP NagePre e
depi ct ed u[@ Vj

HH O NR CO2H

O, cH o~F’I’yoy Epgolyens, 8fP£1‘=¢%\lSN I
/[ \ H3CI™ "H I CH&SCH 266

2- Br ono- 3- cycl yl -1 Hindol e- 6-carboxylic Acid. O H
HO' NBr 5 A mxture of nethyl

2- br ono- 3-cycl ohexyl -1 H i ndol e- 6- car boxyl ate (2.0
5.95 mmol) in THE (10 nL), nethanol (10 ni), and waft
(10.5 m) in which lg OH (690 ng) was di ss@] ved wasay
stirred under reflug for 1.5 hr. The sol utijon was

cool edreod t ed Gi®Ps BMFer. medTi
with 37% lted in precipitation
titled acia: as col fjectieghyeWashed with cpl d
water and 10 aip~gried tomgf ~ product as @
pal e yell ow gra r solid (2.1lg, 90 5) solvated

TBTU, DIPEA

e rr———— o
BuyNOH, DMSO, holin
THF/ MeOH MSO, morpholine




wi th one nol ar equival ent of THF. 1H NWVR (500 MHz,
CHLOROFORM D) ™ ppm 1.25-1.55
(m311)1.68-2.07(m 1111) 2. 72-2.96(m
111)3.60-3.82(m4H) 7.70-7.77 (m 1 H) 7.80 - 7.85
(m I H 8.06 - 8.10 (m1H)§ 26-8.31 (m1H
11. 21-12.62(br.S.,1H). 15 2* Gér ono- 3- cycl ohexyl -

N-[ (di et hyl ami no) sul f onyl J-] H i ndol e- 6- car boxami de.

O O ~H Br

T T Metobengwasibert @lobear [ ndolo baghopigies added
to a stirred solution of

2- br ono- 3- cycl ohexyl -1 Hi ndol e- 6- car boxyl ic acid (2.03
g, 6.3 mml) in THE (6 nlL) at 22C. TJHe evol ution of
COx2 was i nstantaneous and vvhen |t sToyed the solution
was heated at 50C for ™ ;

N, N- Di net hyl sul f ami de (0. 94

DBU (1.34 g,8.8 mol) in THE (4
continued for 24 hr. The m xture partitioned
bet ween et hyl acetate and dilute HCl. The et hyl
acetate | ayer was washed with water followed by brine

By ness 1 &N agons st oL N Gela s SRR by

E ri aW 1%8'46@ N:Eclz oshuyl-%{ttglf 5, Siﬂélﬁhir%ﬂifl-glg Pdibk dbordla2-yl)- L H-
() 2 lebonbapotac rpedye 3 S 2 oS papcepignone igh e, 14

6 H) nﬁmﬁiarfcplslm (1’?&%1 2,o n%mé thaﬁol*l(hznﬁgwﬁo%ené {5 AB). The

Hz, 1(s, 1
3- q/ eqential % wuamm(fe owed by flushing

her Wﬂﬁ%ﬂf&@Pﬂg’)’k 19§ Hig?O.@ mmdl) &8¢ ex el 8nd the reaction heated at
80°C for 4hr. The reaction mixture was then filtered and concentrated under reduced
pressure. The resultant residue was purified by silica gel flash chromatography using

Stirring was 267

hexanes to 20% ethyl acetate in hexanes as eluent to give the title compound as a
white foam which could be crushed to a powder, (686 mg, 91% yield). MS m/z

15 374(M- H); 'H NMR (500 MHz, CD;0D) 00 ppm 1.30 (m, 1 H) 1.41-1.64 (m, 3 H)
1.82-2.21 (m, 9 H) 3.26 (m, 1 H) 3.95 (s, 3 H) 7.40 (m, 1 H) 7.49 (m, 1 H) 7.61 (m, 1
H) 7.69 (m, 1 H) 7.79 (m, 1 H) 7.84 (m, 1 H) 8.29 (5, 1 H)

7H-indolo[2, I-a] {2] benzazepine-6,10-carboxylic acid, 13-cyclohexyl-5-methyl-,
20  dimethyl ester.




0O ~00 HOHC .HSHH3C. NH3CHI / f Amxture of
2- br ono- 3- cycl ohexyl - N-[ (di net hyl am no) sul fonyl]-1H
15 i ndol e- 6- carboxam de (950 ngy, 2.22 mol), LiC (370
ng, 4.44 mmol),

tetraki s(triphenyl phosphi ne%gal l adi um(0) (130 ng, 0.11
mol) in toluene (30 nL) and ethanol (30 nlL)

cont ai ni ng aqueous 1 N Na2C®3 (15 m, 15 mml) was

tirred ynder refl 8 hr . The. gi i .
S ored BShuist el S Lot T Sl indole -
HC1( 3ugbokylate ¢408cn )l .065innacl) XPMETNE () O COR (524 Ingi6atimol)
e 6P PR EB R Raoa Ay e G v 4oct ol ogeton
whi g'mmﬁfﬁhﬁs;ﬁﬁeﬂ enso°C foﬁr?h@hﬂ !Itt \ﬁa@i ttﬁen quEBehep b?;ﬂ&ddduﬁﬁ of water
o | ARELY PG DrelPs opm T s ety b, and driedunder
6- Carvaqia QN thScriEhrobfdt ¥t a hbt(ydilow kénd gamﬂg,)se% $ieny. 10mg

I']-SH.i ndol o[ 2, 1- a] benzazepi ne-1 0- car boxam de.
02CHYf this mpterial\wasipuriviest by Rrepy reverss phage HFLG taprovide pure, 7H-

3- cy%ngytla;[zitwg,s@é-hxb@mmﬁmﬂc@ T%Jc}%%ﬁeé;f-%mfthyl-,

fornyl phenyl ol e- 6-carboxam de (1°

mol Yimetoyliegter. MS 1nés 44 (BK); SHOBYR §500 Y GD£0L) § ppm 1.15 - 1.6
Tby fmca B 1 ¥ e SRy, Vi %00 2 00 5 50 e W a1t 295 G,

addi t1iFr&83 @SPEB.9% (3 H)OLM. (/14165 H b H)Se49r ) J=14.65 Hz, 1 H)
di me LAV RA0SP 3% 207Gh YR58, {97 fi iy 778 (APid 798§ s=8.55

Hz, 1 H) 8.33 (s, 1 H).

15 7H-indolo[2,1-a] [2] benzazepine-6,10-dicarboxylic acid, 13-cyclohexyl-5-methyl-,
10-methyl ester.

20 To a solution of 7H-indolo[2,1-a][2]benzazepine-6,1 0-carboxylic acid, 13-
cyclohexyl-5-methyl-, dimethyl ester (179, 0.4 mmeol) in THF (10 ml), 1M solution
of BuyNOH (0.6 mL, 0.6 mmoi) iz methanol was added. The reaction mixture was
stirred at rt. for two days. It was then concentrated, acidified with 1N HCl solution
and extracted with ethyl acetate (2X30 mL). The organic layers were combined,

25  dried (MgSOy), filtered and concentrated in vacuo. The resultant residue was
purified by Prep. reverse phase HPLC column to give the title compound as a yeliow
solid, (90 mg, 52% yield). MS m/z 430(MH"); 'H NMR (300 MHz, DMSO-D6) O



added. The m xture was stirred for an additional 8 hr,
cooled and diluted with ethyl acetate. The resulting
m xture was washed with dilute HO (3x) followed by
brine (3x). The solution was concentrated to | eave
the crude product as a yellpgw solid (1.2 g). The
crude product was purified utilizing a Biotage
apparatus with a prepacked 15 silicic acid col unm and

us! N ABLON . G S5A0, PVLS@P95 Bhes AFERE S A 1)

cont hPhi2Ag (i 3 &D) i2aid s, B3eke2. 8@ (rh,i I3 8N ¢k, 3 ﬂ)ﬁ@@l(d,hﬁﬂém Hz, | H)

(o USRS IRGEhL 1051 RTINS Gty PRbG e e,
6 Cat B 8322 (8 -13)cl3d0ex,yIl H\- [ (di net hyl ami no) sul f onyU- SH-

i'_gdol o[ 2, 1- a][2Jbenzazepi ne-10-carboxmide. O02H O
CNHf \ H3C 269 Sodium hydroxide (2.0 nL of 1.0

N, ﬁ?ﬂ-mﬂ Iwg%addmpmg-ém-c&mauyl) licOdt: i&flﬁicj}aclﬂﬁrﬂc( A ﬁﬁ.;zmgt-é-ﬁ-
st.er o i n et hano

and %?E?' é"yllﬁ_“j'g‘i’?fvn‘g'efﬁ%‘f"(ﬁave vial. The vial was

seal ed and the contents heated at 90 C for 15 mnutes

in a mcrowave apparatus. The solution was acidified

with dilute 5 hydrochloric acid and q{t\rcted wi th

ethyl acetate. The ethyl acetate sQl

with dilute hydrochloric acid (Ix)

dried (NaSO4), and concemtrated pirs

evaporator to afford the pmgod ct yas avlight yellow

solid (570 ny, 91%"@3- i 2 :

H) 1.71-1.81(m 2H) 1.89-1.99( 2.00-2.19 (m

3 H 10 2.83-2.91 (m 1 H) 3.01 { 6 H 4.11-4.22 (m

| H 5.64-5.75 (s, | H) 7.51-7.6% 4 H 7.61-65

&n, 1H 7.92 (s, I H 7.912-7.95 (m 1 H) 8.18 (s, 1
13- Cycl ohexyl - N-[ (di et hyl am no) sul f onyl J-

6-

(- honmonorddédhitionlof AHAMN[R2;154 12 ]benzazepine-6,10-dicarboxylic acid, 13-
cyclohexyl-5-methyl-, 10-methyl ester (120 mg, 0.28 mmol) in DMSO (3.0 mL),
TBTU (135 mg, 0.42 mmol) and DIPEA (0.244 w1, 1.4 mmol) were added. The
reaction mixture was stirred at rt for 15 min. Then morpholiné (0.037 mL, 0. 42

15 mmol) was added and the reaction mixture was stirred at rt for overnight. It was then
concentrated under reduced pressure and the residue was purified by Prep. reverse
phase HPLC to give the title compound as a white solid, (115mg, 82% yield). MS
m/z 499(MH"); 'H NMR (500 MHz, CD;0D) 0 ppm Compound exists as a complex
mixture of rotamers.

20

H-indolo[2, 1-a] {2] benzazepine-10-carboxylic acid, 13-cyclohexyl-5-methyl-6-(4-
morpholinylcarbonyl)-.



i ndol o[ 2, 1- aJ[ 2] benzazepi ne- 10- car boxam de. 15 CD
HCIl Ho/ HCTBTU (22 ng, 0.069 mmvol) was added to
a stirred solution of 6-carboxy-13- cycl ohexyl -

[ (di met hyl am no) sul fonyl ] -5H-i ndol o[ 2,1 -a] [ 2] benzazep
ne-10 20 carboxam de (25 nggs 0. 049 nmol ),
honmonor phol i ne hydrochloride (8.1 ng, 0.059 nmmol),
and NN-dii sopropyl ethylanvne (0.3 nL, 1.74 mml) in
DMF (3 nmL). The mxture was stirred 22 C for 20

m n. The resulting solution was conc ntﬁ%ted down to
the volune of 2 nL on a Speed Va®x)N filtered. The
filtrate was injected on the Shi [

25 was concentrated on
titled conpound as a white B
ESI-M5 mfz 591 (MH); 'H NWR
1.16-1.32 (m 1 H 1.38-1.55 (
H 1.90-2.21 (m 5 H 2.90 (m | 3.04 (s, 6 270 H)
3.39-3.93 (m 8 H 4.42 (m 1 H>s/20 (m1 H 7.05 (s,
1H 7.57(m 3H 7.63 (m 2 H 7.96 (d, JJ8.55 Hz,

I H 815 (s, I H. The followng library of

13- Cycl ohaNeOR solution€l.il) wias eddedité @ solhfion of 78-indolo]2,1-

(sub H}gg 0C benzaze

plnesﬁ%¥ f?uwdgégﬁ’ gmy%&%?ﬁbgagg Eé?ﬁﬂ“%kéh‘

pF ot mogihslinidearanyb¢ methyl bmrp{l(amg,u 012 nesol)in & THFM&thanod inixture

Brld m des ur Ph SIOCh m.c
on BB RS < 6liod i i Hosition iy hregies heared i fC ncer

0 rr{ microwave conditions for 10 min. It was then concentrated and acidified with IN
HCI solution after which a precipitate formed. This was collected by filtration and
dried under vacuum to provide the title compound as an off-white solid, (75 mg, ,

10 77% yield). MS m/z 485(MH"); 'H NMR (300 MHz, CD,OD) [I ppm exists as

rotamers.

H)175186(m2

Libraries of carboxamides of the instant invention can be rapidly prepared

using the methodology shown in the scheme depicted below.

15




N _ESI-M5s mz 591(MI; R 1.94 min N/ \ / NWR data
reported above 1 O N'r u ON- ESI-M5 ink 563 (MHO ;

Rt 2.64 mn | I/ / ON ONOCOH \ ESI M5 nlz 595
(MN; RR 2.52 min .".0H" N271 Structure
Physi ochem cal Data |1 C50 E "Y OO0 ESI-M5 mz 591

(MH); Rt 2.69 min " S 0 O ESI-M5 nlz 563 (MH); Rt
2.66 mn Benzyl 1-am nocycl opent anecar boxylate. 0
......P'

was ABETCT oAl B Kb At o of

1- (tent-but oxycar bonyl am no) cycl opent anecar boxyl i c
acid (1.0 g, 4.36 nmmol) and Cs2C338 (1.42 g, 5.0 nmol)
in DMF (8 nmL). After the ic@nelted the m xture was
stirred for 2 hr at 60C. Thd mxtule was poured into

i ce-water and extracted W%h )—Br

5 A mixture of methyl 2-bromo-3-cyclohexyl-1H-indole-6-carbaxylate (2.0 g,

5.95 mmol) in THF (10 mL), methanol (10 mL), and water (10.5 mL) in which LiOH
{690 mg) was dissolved was stirred under reflux for 1.5 hr. The solution was cooled
in ice and diluted with water. Acidification with 37% HCI (3mL) resulted in
precipitation of the titled acid. The acid was collected, washed with cold water and

10 air dried to afford the product as a pale yellow granular solid (2.1 g, 90 5) solvated
with one molar equivalent of THF. 'H NMR (500 MHz, CHLOROFORM-D) O ppm
1.25 - 1.55 (m, 3 H) 1.68 - 2.07 (m, 11 H) 2.72 - 2.96 (m, 1 H) 3.60 - 3.82 (m, 4 H)
7.70-7.77 (m, 1 H) 7.80 - 7.85 (m, 1 H) 8.06 - 8.10 (m, 1 H) 8.26 - 8.31 (m, 1 H)
11.21-12.62 (br.S., 1 H).

15
2-Bromo-3-cyclohexyl- N-{(dimethylamino)suifonyl]-1 H-indole-6-carboxamide.
O
0,0 n
H3C-.st~u / Br
H,¢
20 1,1’-Carbonyldiimidazole (1.17 g, 7.2 mmeol) 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. N,N-
Dimethylsulfamide (0.94 g, 7.56 mmol) was added followed by the dropwise

25  addition of a solution of DBU (1.34 g ,8.8 mmol) in THF (4 mL). Stirring was



10 ethyl acetate. The extract was washed w th water
foll owed by brine and dried over sodiumsulfate.
Concentration of the solution left benzyll-(tert-

but oxycar bonyl am no) cycl opent anecar boxyl ate as an oi
whi ch crystallized on stagg ng. Ms mz 320 (MH). 15
TFA (8 nL) was then added to a stirred solution of the
above ester (1 g) in nethylene chlorlde (8 m.). The

sol utiqn tir ed f 2C and, t hen
con c‘é’ﬁﬁ?‘éf’\fﬁér % %’%‘f’%ﬂf& “ﬁ‘& %F'B‘ﬁ’g%l eyl 3ggtaty and dilute
et hychcms ath§l @eﬁzeda}emas aEsRa whth watésQallowkd®ydiriny hnd dried over

(N e M e M e SR g Ao e e (ighproduct as a ple
C 0 W%@ tﬁﬂ:l@ﬁo&' (2.0 gl 74 DhyRE éﬁﬁ&nﬁﬁﬂifm@ }&)ﬁo %). ‘H N‘MR (300 MHz,

8 .56 -
S SO0 B6rb pper 108 11,95 fm B 591304 (m 2 Ab254 . 582 fmad 1)
(m 5iks (sTk'rﬁmW&tﬂg&sw@Sl Mﬂ'l% 194 {dh9-4.7995.9 H) 7.91 s, 1 H)

derivative Shown in the scheme above 5 using

met hbddl @g&/ﬂhé%@(sbbéﬂ)-l n previous sections of this
docunent, to provide the internediate characterized
bel ow. Phen yl met hyl

1- [[{-@Hywﬂxw—&mwtmww%&xﬂi-zﬁfmwewa%@l@ﬂ
id]do&%%?}udea] [ 2] benzazepi n-10-yl]carbonyl] amin o]
cycl opentanecar boxyl ate. 10 ?HAO\CH M5 mfz 577 (WH);
1 HNW (300 MHz, CHLOROFORM D) S ppm 1.17 -

2.13(m 22H) 2. 81- 2.92 (m 1

(m 1H) 4. 59(s, 2H) 4. 90- 5. @§ & ] B. 55 - 6.68 (m
| H) 715(d J-7. 320k, 9 t:6.95 Hz, |
H 7.40 - 48(m2 H N7 30 ( ' 1 H) 7.87
(d, J=8.42 Hz, 1 H &0 (s, | 1H) .

Addi ti onal exarrpl es of the instant mention were

prepared by coupling 13- 20
cycl ohexyl - 6, 7- di hydr o- 6- oxo- 5H i ndol'o[ 1, 2-d] [ 1, 4] benz
odi azepi ne-10-carboxylic acid mﬁth a diversity of

functional i zed amnes as shopn | 408, SEIETE Ryt

15  indole-6-carboxamide (950 mg, 2.22 mmofl), LiCl (370 mg, 4.44 mmol),
tetrakis(triphenylphosphine)palladium(0) (130 mg, 0.11 mmo}) in toluene (30 mL)
and ethanol (30 mL) containing aqueous 1 N Na,CO; (15 mL, 15 mmol) was stirred
under reflux for 18 hr. The mixture was diluted with ethyl acetate and washed with 1
N HCI (3x) followed by brine (3x). The solution was dried over Na;SO,4 and

20 concentrated to dryness to afford the titled compound as a yellow solid (1.06 g, 106
%) which contained some triphenyl oxide . The product was used in the following

step without additional purification. MS m/z 454 (MH").

25



in the exanples provided below. Certain ester
derivatives generated using these protocols were
subsequent|ly hydrolyzed to provide the rel ated aci ds,
providing further exanples of the instant invention.
25 273 OO0 f-1INH O (NH ar[» N R N Ethyl
5-T[[2-[[(13-cycl ohexyl -6 %-dihydro-6-oxo-5H—indoIo[I
2-
di[ 1 enzqdi a i ne- 10- car bonyl Jomino ppe. J
carﬁ%ﬁ%ﬁ?gﬁ{ @Tiggwéﬁﬁﬁgﬂ%h%?ﬁﬂpﬁﬁﬁ gﬂ@ﬂgiﬁﬁg%g?gb%L
0 Ny Hbertbzep U 0t @mMid. 29 ol ) was added to a
stirred solution of ethyl 5-(1 10
am nocycl opent anecar boxam do) - 1- net hyl -1 H i ndol e - 2-
carboxylate' (88 ng, 0.27 mol, 0,CH;
13-cyc|ohexy|-6,7-dihydroip-@xo-SFLi--olo[1,2-d][1,4]b
enzodi azepi ne- 10- carboﬂ*{lc acid 00\ny, 0.27 nmol),
and TEA (148 "L, 1.1 % ‘H [ 50 ) at 22C. The
m xture was stirred for r angsten \d ted wth
water to precipitate the’product as_a colorl ess
solid. The solid was washed with water and 15
dried. A portion (30 ng) was purifked” on a silicic
%gid thick layer plate. The plate was eluted with

t hyl ene chl oride: ethyl acetate (100:30). The maj or

banﬂ vvals Aeiéiait&%toe d@y&!bﬁﬁy?ﬂ-%(ﬂinﬂﬂ@lﬁﬁh&ﬁtidﬁ?ryﬂ@ﬁ%

met hanol . ncentrati on of the extracts tt

pr odganylplenyld&i-wApleecarboxpppde (B0t b ,Y?ﬁH NMVR

( 50Q(divhitnox M4k 5@4 BﬂﬂB.:h-rﬁi%olz, ahd 38,0y (1 1}4?) 3.2 mmol)

1.39 (t, 3 .54°-"2.14 (m 13 H) 20 2.34 (s, 21%

2 54in D,gwg e W) stirged ap 6@ for 18 hr, at which time additional Cs,C034 g,

107 1634 mBeh5ma Heth %&tﬁ{g%,@h horyDacrylate (0.4 ml, 3.2 mmol) were

0} 597 minoh) md gt 23 m b7, é@(%r,y.)ﬁ"%. e e

1( m @ipd. The mixture was stirred for an additional 8 hr, cooled and diluted with ethyl
acetate. The resulting mixture was washed with dilute HC] (3x) followed by brine
(3x). The solution was concentrated to leave the crude product as a yellow solid (1.2

g)- The crude product was purified utilizing a Biotage apparatus with a prepacked

15  silicic acid column and using gradients of hexanes: ethy! acetate:acetic acid of from
(100:2:.0.5) to (64:36:0.5). The product containing fractions were combined and
concentrated to dryness to afford the titled compound as a pale yeliow solid (640 mg,
59 %). MS m/z 522 (MH").

20  6-Carboxy-13-cyclohexyl-N-[(dimethylamino)sulfonyl]-5H-indolof2, 1-
al[2] benzazepine-10-carboxamide.



8.15 (s,1H)8.18(a, 1H). 25 274

5-1[[2-[[(13-0O), cl ohexyl -6, 7-di hydr o- 6- oxo- 5H i ndol o[ ]
,2-dJ[ |, 4Jbenzodi azepi ne-

10-y1) car bonyl j am noJcycl opent yl Jcar bonyl Jam noJ- | - net
hyl -1 H i ndol e -2- carboxylig ,Acid. ~HH HO ..1 O

Sodi um hydr oxi de (400 nL of ™10 N, 4 mmpl ) was added to
a solution of the preceding ester in THE (2 nlL) and

met hanol . iR i CI'Q i~al . The vial,, was ,.

seal ed an %ﬁﬁg{@gﬁ({xé%ta@‘wt@;?ﬁﬁg ﬁ#g ‘P:‘?“S\; 3@59@‘%‘1 to & Solution of the
ap piarpmqedmd 'dg g;efh@@eﬁﬁrﬁﬁ«tﬁh mg 0013 mﬂﬁﬁﬂﬂ methax6l (2 enlyasd THF (2 mL) in
cool ed_an i1y Wi wat er. . e organjcs wer

oo AdECTYe vish e il Vex st BRIRS cOHEMAHTRRARE 90 °C for 15

sol Utnhiglitey\BiSa BRAIWRA e apparaas. Thé sddekioni wd a3idifiéiRiEth difite
precipitate the m xture of acids. The solids were

cdl | dwdraghloripatid and gxtmcted pith wihybacetaten dheipthplacetpiesolution was
resulyds ik attute ?&oemﬂmd iy a0 tiad (_b%a@thagssegg gha

(4 m) and the solution heated to boill [ ]
sol utcpatenivaied e ratary cvansrterdo affgrddbsproduch as o lightiyeldow solid (570

evap 4. BEEN 4F ' dil |

part ?%?P@ /c)bncen ?%t&;g?@ m’eﬁmqﬁéé %SJ&H)%}% 2841 27 (m, 1
pr ecilpi .3%b86 (@EHE bV 1-1.80dm, 2 & 1 88+ 1e80 (myd FHSHI06AR.1 9 (m, 3 H)

t:@l u | dj I [ ' t LfQr

e R0l DA B 6 B B £ 12080 35 5 756 el Pl o1 e
n z GHFT.GINGS (m, IHDNMR (s5DH) Wit-7.ONEO! [15)8. 1% (plndiL. 16 -

1.26 (in, .1=5.49 Hz, 1 H 1.37 - 1.56 (m 3 H 1.66

-1.84 (m 6 H 1.87 -1.95 (m J-8.24 Hz, 20 1 H)

3 o e R A A ofplolilearbory ) SH-
(d,jfﬁ?@g’%ﬁ@e’m@%d@m%@% 6 H 7.60 -
A572(m 111)7. 84-7.96(m 2H) 8. 38 (d, J=7. 63Hz, 2H) 9. 49(s,
111) 10.36 (s, 1 H). 25 275

9,

v
ne—

HyC

TBTU (22 mg, 0.069 mmol) was added to a stirred solution of 6-carboxy-13-
cyclohexyl-N-[(dimethylamino)sulfonyl]-5H-indolo[2,1-a][2]benzazepine-10-

20  carboxamide (25 mg, 0.049 mmol), homomorpholine hydrochloride (8.1 mg, 0.059
mmol), and N,N-diisopropylethylamine (0.3 mL, 1.74 mmol) in DMF (3 mL). The
mixture was stirred at 22 °C for 20 min. The resulting solution was concentrated
down to the volume of 2 m1. on a Speed Vac® and filtered. The filtrate was injected
on the Shiinadzu preparative liquid chromatograph. The product containing fraction

25  was concentrated on a Speed Vac® to leave the titled compound as a white solid (28
mg, 97 %). ESI-MS m/z 591 (MH"); 'H NMR (500 MHz, Solvent) 0 1.16-1.32 (m, 1
H) 1.38-1.55 (m, 4 H) 1.75-1.86 (m, 2 H) 1.90-2.21 (m, 5 H) 2.90 (m, 1 H) 3.04 (s, 6



Met hyl 3-[2-[1-[[13-cycl ohexyl -6,

13, ] 3a-tetrahydro-6-oxo-5Hindol o[ 1, 2-

1[1, 4Jbenzodi azepi ne- 10

| ) car bonyl Jam no] cycl opentyl J- JH benzi m dazol -5 yl J-
2E) -2 propenoate. ON ~NH L t0i/ H CHO 5 The TBTU
medi at ed coupl i ng of (E) - nethyl

3-(2-(l-am nocycl opentyl)-1H

o P AT AL I AR IR 705 6. 1) 757 @ 3 W) 763

I ndo{on[2IHY7.9¢ (d] /28.86Hz,00Hp2.eH(sn&H)O- car boxyl i ¢ aci d
afforded the titled product as a 10 colorless solid.
MS mz 642 (WO

3- E]Z [I- [Thb%mhg liepay% oigl,gmgo‘f%h]e?ﬁ-m@&atmﬁmﬁ)sawmﬁm-
ﬁ )c bﬂi}ﬂr Wﬁé&kﬁ% ofLk ping; \)-cazbqxpamides was
gZ[E thedRR dediibed in the preceding section.

2”%& [[(12-Cycl ohexyl -12, 12a- dlhydr0|ndolo[1 2-cJqu
i nazol i n- 9-

y|)C@Qﬁ@&M&%ﬁﬁh@ﬁhﬁMﬁhﬁ@@nty|J | H-benzi m dazol -

7,
d
y
(

yl J-(2E) -2 propenoi c Aci E{ 4 ANH (=N H 20 O QO The
prekedi ng eSH@$WMas di ssdl ved iBhysiophemical Datgf THE [ IC% | ECso

nmL)[ and nethanol (I/fL) jin a mcrowave vial to whi{ch
sodlun1hydroxide 356, DLjof 10 N) was added. The
was seal edsgnd t'he gontents heated at 100C inja

e r ot Aot dayw i n| SR PRI, K fetd |

ESI-MS m/z 591 (MHE"); Rt 1.94 min
NMR data reported above

ESI-MS m/z 563 (MH"); Rt 2.64 min

ESI-MS m/z 595 (MH"); Rt 2.52 min




in the precipitation of a gum The gum was extracted
wth ethyl acetate. The extract was washed (water,
brine), dried over sodium sul fate and concentrat ed.
The residue was boiled with acetic acid and
concentrated to dryness. |ty,pas concentrated a second
time wwth acetic acid on a rotary evaporator. The
resi due was purlfled on a Shi madzu 5 preparat|ve

A

reve ] f-Fore—tn LK ret-s—F
cyc ::CJ_:r?§§H“&II‘I o a ilsol at pah dcﬁﬂ%ﬂagﬁ.t hy “ICso | ECso

| yophi | i zati on of%e rmj or fraction. M5 mlz 628
(MV}; "H NWR (506w, MgOD) O ppm 1.25 - 1.53 (m |4
H 1.64- Jo7§(m2 . 83- 2. O@éﬁrmﬁb/z?sﬁﬁ(mﬁﬁmzssvm
(m 2H) 2, 483 L. 2.182 - 2.92 (m 4.49 ((,
.1=14. 04 §§ 4 82 495(m | H 651(d

.F-L58710Hz 720 (d, .Y7.93 Hz, 1 H 7.31
/=}.63 Hz, 1 |—|)42 (t, 3--7.78 Hz, | H 7.51 (dd,
. =18-43, 8 24 H7™% 1) 7165 (d F=8 55 Hz 1 H) 7169

- 7178 (m 2 H 7.81 - 7088 (m 2 H 812 (s, | H.
And|the des car egt"(3. 9 ng) isolated as a yell ow

of a TSNS b ¥ES 5282 6¥hia ;| ' H

ppm 1.66 (d, .1=13.12 Hz, 4{H)
. . 2.47 - 2.71(m 411) 3.70 - 3|78
(m H) 6.64 (lin, 1 H 7.54 - 8.01 (m 10
H 8.21 (d, -88,1H)8.34-8.42(m 1 H 8.40

I H) 9. .30 (s, H)

(s
13- Cycl ohexyl 6, 7- di hydro 6- oxo- N-[l [[[4-(4-

thia | Jcycl opentyl]-5Hindol o
[1, 25’9}% )%W@%{)& |a§5é’ n%éé | O- car boxam de. ANH ~N
uuo ~ . , N TBTU (65 ng, 0.20 mmol) was added to a
stirred mxture of ethyl 4-(4-(1-

am nocycl opent anecar box ) phen i azol e- 2- car boxy
late' (53.5 ng, 0.15 o)
| 3- cycl ohexyl - 6, 7- di hydr 0=6- 0X0- i nMibloo[ 1, 2-d][1,4]b
enzodi azepi ne-10- carboxylic acidy(50.7 ng, 0.14
nmmol ), and TEA (75 DL, 0.54 mol) in DVMSO (800 DL).
The mixture was stirred for 1 hr at 22C and the was

di l'uted V‘BéﬁyY@ﬁcﬁ{det(QM mg, 5.0 mmol) was added to an ice-cold stirred mixture
of 1-{tert-butoxycarbonylamino)cyclopentanecarboxylic acid (1.0 g, 4.36 mmol) and
Cs2C03 (1,42 g, 5.0 mmol) in DMF (8 mL). After the ice melted the mixture was
stirred for 2 hr at 60°C. The mixture was poured into ice-water and extracted with

10 ethyl acetate. The extract was washed with water followed by brine and dried over
sodium sulfate. Concentration of the solution left benzyll-(fers- '
butoxycarbonylamino)cyclopentanecarboxylate as an oil which crystallized on
standing. MS m/z 320 (MH').

15 TFA (8 mL) was then added to a stirred solution of the above ester (1 g) in
methylene chloride (8 mL). The solution was stirred for 35 min at 22°C and then
concentrated. The residue was partitioned between ethyl acetate and dilute aqueous
K3CO;. The ethyl acetate layer was washed (water, brine), dried (Na;SQ4), and
concentrated to leave the titled compound as an oil. 1H NMR (300 MHz,



precipitate ethyl

4-14-[[[2-[[ (13-cycl ohexyl -6, 7-di hydr o- 6- oxo- 5H i ndol o
[1,2 30

d] [ 1, 4] benzodi azepi ne- 10-yl ) car bonyl ] am no] phenyl - 2-th

i azol ecar boxyl ate. The 277 ?gol orless solid was--~- --—--—---
col |l ected, washed with wat é¥*and dried. A nicrowave

vial containing a mxture of the solid in THE (1 nli),

methanol (1 nmi), and 10 N NaOH (200 L) was seal ed and
heat Séﬂ&thlﬂé'@z’l}' ) appmd déwd A2 (Hbézﬂ)é’t de.o=13.63,f. 1 Hz, 2 H)
The zggl(gtzimrg.g%@%gpv\z.?g_q.lgg( Cé ﬁb.fi ed wth 1 NHC to

precipitate a ch was col | ected, washed with
cold water and dried. The solid was boiled in acetic

acid for .. m .

ol uti on Sy Plo@ud s e BAERUGIR il VAT e sbheme sbove
Shi nusingimpéhegelogt deseritied inupreviohs ssativns gf thihddcomenitf terpolovide the

t he I . ct with the structure shown

as aﬂﬁéﬁ%ﬁﬁ%ﬁﬁ%&%ﬁﬁ%m (MH); 'H NWR (500 Mz,

MeOD) N ppm1.15 - 2.14 (m 14 H 2.24 - 2.39 (m 2 H)

24 pheriyimettl B ITHD 13,13 dro-SHeindol

. F- 1305ttt Ll mreg (i oeloheyk 6.2, 15, 13a-tetrahydro-SH-indolo[2,1-
H) 4. Q2 PehattcpiniY-5i] Carbsmilfeinino] cyefopehtanetarbodiatez, 1 H)

¥029 - 7.46 (m 3 H 7.51 (d, J=8.78 Hz, 2 H) 7.66 (d,
.=-8.78 Hz, 2 H 7.83 (d, .x-8.78 Hz, 2 H 7.90 (d,
J=8.42 Hz, 1 H 8-%3 (d, J=8.4 1 15

13- Cycl ohexyl - 6, 0 [ {|1- car bdaxamidocycl opent -1
yl ) 1- 6- oxo- SH N N

i ndol o[ 1, 2- d] [ 1, 4Jbenzodpazé&pi nk :
NH HZNNH// 0 20 A solution of 2\M nethanolic
ammonia (3.3 nL) was added to a stir sol ution of
1-(te7t-butoxycarbonyl)cycl opent anecarpoxylic acid

(1.0 g, 4.36 mmol), TEA (3.65 niL, 0.0262 nol), and
TBTU (1.61 g, 5 mmol) in DVBO (5 ni) at 22C

MS m/z 577 (MH"); 1H NMR (300 MHz, CHLOROFORM-D) & ppm 1.17 -
2.13 (m, 22 H) 2.81 - 2.92 (m, 1 H) 4.39 - 4.51 (m, 1 H) 4.59 (s, 2 H) 4.90 - 5.06 (m,
15 1H)6.55-6.68 (m, 1 H) 7.15 (d, /=7.32 Hz, 1 H) 7.35 (t, J=6.95 Hz, 1 H) 7.40 -
7.48 (m, 2 H) 7.52 (d, /=7.68 Hz, 1 H) 7.87 (d, J=8.42 Hz, 1 H) 8.00 (s, 1 H) 8.15 (s,
1 H).

L

~ Additional examples of the instant invention were prepared by coupling 13-
20  cyclohexyl-6,7-dihydro-6-oxo-5H-indolo[ 1,2-d][1,4]benzodiazepine-10-carboxylic
acid with a diversity of functionalized amines as shown in the scheme and described
in the examples provided below. Certain ester derivatives generated using these
protocols were subsequently hydrolyzed to provide the related acids, providing
further examples of the instant invention.
25



After stirring for 1 hr the solution was poured into
ice cold water. The m xture was extracted with ethyl
acetate. The extract was washed with brine (2x), dried
over 25 MgSO4 and concentrated to | eave a colorl ess
solid. Recrystallization fpomethyl acetate-hexanes
af f orded

1-(tert-butoxycarbonyl)cycl opent anecar boxani de (660

ng, 66 %9. TFA (2.5 nL) was added to a stirred

sol uti of tﬁpﬁ\am de (445 g) in nethyleng chi o;P&e
(2.5 sofution was stirred for 1 hi at 2 zly
t hen 2 to an oit——Triturati onfiw o[y

i ! 6
et her af P :" @

Coupl i ng of
cycl ohexyl - 6,

TFA salt ofl 278

-di hydro- 6-oxo-5Hindolo[1,2-d][1,4

odi azepi ne-1 0-carboxylic acid afforded the titled

co npgg%ﬂ%_ Q—gﬁ%?rénﬁ;gw Z%iz%%?‘%’&%"‘g?%g TH) 4(1) 61(s,

D6)

1H) 4d]814befzotinzdpine-10-YYjcathori] érsinolcytlppentyfiz attonyl] arkipo]-1-

L 2
75

(d,

et gl -poemgiee - 05 (0 37020 ) L) o

J=8.78 Hz, 1 H 8.28 (s,1 H). Using nethodol ogy

simlar to that just described the folloy ng exanples

of

10 the instant invention Al so pilgpar ed.
13- Oycl ohexyl - 6, “}gf Nfﬂk»ﬁ
&

7-di hydr o- N-[ (4- hydr 0Xy-&° 0 .@
i ndol o[ 1, 2-d] [ 1, az®pi ne¥10\c3d
% 0~ 15 M5 nfz $10 (WHO; 1H NVR (300 b

CHLOROFORM D) O ppm 1. 04 -

H-

2.14(m 10H) 2. 78-2.93(m 1H) 4. 33-4.49 (m 1 H 4.59 (a,

2,19 4. SGmrdlng 820 sl s oy bkl bl o Gt

(in,

1D 2CGintthocycldPentanéeatForiamido)- 1khethylSPH-itllole -2 ~carlokyldte! (88 hf), 0.27

7.87 (d

M

15

20

25

ol, 13-'ciraﬁieﬁ%-{?deﬂydr%-gxggﬁ-(iﬁdoﬁ[1,2@] [1?4]%e5nz$)3ihze%3ine-10-
carboxylic acid (100 mg, 0.27 mmol), and TEA (148 OL, 1.1 mmol) in DMSO
(1mL}) at 22°C. The mixture was stirred for 2 hr and then diluted with water to
precipitate the product as a colorless solid. The solid was washed with cold water and
dried. A portion (30 mg) was purified on a silicic acid thick layer plate. The plate was
eluted with methylene chloride:ethyl acetate {(100:30). The major band was extracted
with methylene chloride-10 % methanol. Concentration of the extracts left the
product as a colorless solid. MS m/z 686 (MH"); 'H NMR (500 MHz,
CHLOROFQRM-D) Sppm 1.18-1.30(m, 1 H) 1.39 (t, 3 H) 1.54 - 2.14 (m, 13 H)
2.34(s,2 H) 2.54 - 2.67 (m, 2 H) 2.85 - 2.97 (m, 1 H) 4.02 (s, 3 H) 4.35 (g, 2 H) 4.40
-4.50 (m, 1 H) 5.02 - 5.13 (m, 1 H) 7.92 (d, /=8.55 Hz, 1 H) 8.11 - 8.21 (m, 2 H)
8.15(s, 1 H) 8.18 (s, 1 H).



In addition to the nmethodol ogy di scussed in other
sections of this docunent, exanples of the

N-(1-(di aryl car banoyl ) -,

N- (I -(di het eroaryl carbanoyl ) - N-(I 25

(aryl het eroaryl car banoyl ) - f‘ '

N- (I -(heteroaryl aryl car barmy )cycl opentyl) indole

car boxam des of the instant invention can be accessed

270 SRS TR DB Ao nial N L ffenSogeepine-
Pd( Pmyyaﬂbwiy@a&mo]@bﬁp&ﬁﬂjcerwny@@%]-tbhaby@zar-zhuore -2-

TH i nd I ok!‘i% a] [ 2] benzazepi ne- 10- car boxam de,

13- ¢S ¢F' N[ 1-[(2-

t hi azol yl am no) car bonyl ] cycl opentyl]. 5 O pj~ YH CCC

To a solution of :

13- cycl ohexyl - 7H i ndol o[ 2, 1-a alszi ne-10
carboxylic acid (19 ng, i in{ DN (0.2 nl)

and DI PEA (0.056 m 0} »

ng, 0.059 mml ). Thegy B
10 22C for 15 min. .
12 ami no- N- (t hi azol - 2-yl ) cycl opent anecatttoxani de (23
ng, 0.11 nmol) was added and this sol ution was stirred

t 22 Cf 1(2 dd d t
gqueous I%@@P%’é‘% : %Er%r %3@%23‘1"380 Af9lt ution of the
The gegaRiglesteP MR PRRLP4ddaHetRMRI (1m%aﬂ&6mdra1 The vial

and concentr at ed under reduced pressure. Silica

chr o¥#it $5aied pnd the gontents legatediin & miereyavsyapparatug &ré@ma& Ho°C.

af f ofgiadixhie whi Eéo‘fed]a'i QIQ[HB@W viafer. 'ﬁ%oréa%@s wSe RmfokEfbn a
oil. Ms mz 551 (MB), '"H NWR (300
rotating evaporator The aqueous solutlon was cooled ‘and acidified with 37 % HCl to

precipitate the mixture of acids. The solids were collected, washed with cold water
and dried. The resulting solid (192 mg) was dissolved in acetic acid (4 mL) and the
solution heated to boiling. The solution was concentrated to dryness on a rotating

15 evaporatdr. The residue was diluted with toluene and partially concentrated
whereupon the product precipitated. The solid was collected, washed with toluene
followed by diethyl ether and dried to afford the titled compound as a colorless solid
(70 mg). MS m/z 658 (MH"); 'H NMR (500 MHz, DMSO-D6) 8 ppm 1.16 - 1.26 (m,
J=5.49 Hz, 1 H) 1.37 - 1.56 (mn, 3 H) 1.66 - 1.84 (m, 6 H) 1.87 - 1.95 (m, J/=8.24 Hz,

20 1H)199-220(m, 5H)2.33-245(m,2H)2.81 -2.94(m, 1 H)3.97-3.98 (m, 3
H) 4.62 (d, J=14.65 Hz, 1 H) 5.11 (d, /=14.34 Hz, 1 H) 7.06 - 7.56 (m, 6 H) 7.60 -
7.72 (m, 1 H) 7.84 - 7.96 (m, 2 H) 8.38 (d, /~7.63 Hz, 2 H) 9.49 (s, 1 H) 10.36 (5, 1
H).



CDC13) O ppm 1.15-1.23 (in, 211), 1.26-1.34 (m 211),
1.49-1.62 (m 611),1.68-1.80 (in, 4H), 2.24-2.39 (m
411), 2.60-2.77 (m 311), 6.07 (in, 1H), 6.48 (d,
J=11.3 Hz, 111), 6.60 (d, J=10.9 Hz, IH), 7.22 (dd,
J=10.9,63 Hz, 111), 7.24 ( , 211), 7.40 (in, 280
211), 7.48 (d,. 131I—|z 1 , 7.56 (d,.1=6.3 Hz, 1
H, 7.87 (s, | ,834(d J91HzIH)

g e AL A DBRESE S 33 e BB 5ot indoto 2

br omeyf1j .gwboaazeb&:eav@@mbaﬂ}whmge}swqde&g;zjqﬂ-b&}&zmizdazoz-s-yy-

~.-N a sol ution of

13-c¢ oﬁ%’ﬁﬁf’""f’ﬁ:l ndol of 2, 1- a] [ 2] benzazepi ne- 10-
carboxylic acid (191 ny, 0. 534 mmol) in DM (2 nL) and
DI PEA (0.558 ni, 3.21 10 nmmol) was added TBTU (189
ng, 0.588 mml). The resultin ution was stirred at
22 Cfor 15 mn. 1-

| - am no- N- (5- br onot hi azol -

car boxam de

, 1. tion was

stirred at 22 C for 18 hi="1 M HC ( ) was added

rr?_d the aqueous | ayefr# extracted withh CHCL3 (2 x 40
The organi c phase was dried over Na2SO4,

flltered and concentrated under 15 reduced pressure

e, S PR ARR ot o LSRG Bl g 16

as abyredofdjitnidazol-5yBacriiated 34th (| Bdydlohekil-6 Nhﬁhyﬂ&@@-o%isﬂ-

T a6 po b PRIt ABenyociargon- oarbinpt apid aBonipdiogile roduct s

4%)) , caloBés dolih M /23D 8 (m 1H) 6.49 (d, J=11.3
Hz, 1H), 6 62 (d, J=10.9 Hz, 111), 7.22 (dd, J=1.9,
5.6 Hz, 7.24 (dd, 20 J=10.9, 6.3 Hz, 1H), 7.42

(m 31212 ?[ﬁé?é&ah 7173 B :é&lah) a-@-akk-ﬁHJm&leaﬁZ?»W
’ d][I ﬁenzodaazepme-l O-yDcarbony{]aMina]cycIopeng’{]-IH-benz:mzdazoI-5-yU—
(2E)-2-propenoic Acid
15 and

3-12-[1-[[(12-Cyclohexyl-12,12a-dikydroindolo[1,2-c]quinazolin-9-
Ycarbonyl)amino]cyclopentyl] -1 H-benzimidazol-5-yl]-(2E)-2-propenoic Acid.

o -

The preceding ester was dissolved in a mixture of THF (1.5 mL) and
methanol (1 mL) in a microwave vial to which sodium hydroxide (250 OL of 10N )
was added. The vial was sealed and the contents heated at 100°C in a microwave

25  apparatus. The mixture was diluted with water and acidified with 37 % HCl resulting

20



281 Benzoic acid,
4-12-[[[]-[[(13-cycl ohe) Lyl -7H i ndol o[ 2,1-a] [ 2Jbenzaze
pi n-10- yl)carbonyl ] am no]

cycl opentyl ] carbonyl ]am no]-5-thin: olylJ. o p~ o 5 To
a solution of _

7H i ndol of 2, 1- a][2]benzazeﬁﬂhe | O- car boxam de, 13-

cycl ohexyl -

N-(1- ((5-br.omot hi azol - I)carbanDyI)cycIo ep -I£6O

ng, o wlﬂﬁt?‘aﬂoswfﬁgtmg SRR YR exfraetod Hith e extract

4- boganehear a@era&hﬁ’:%i(d?@d Bbr sS4k sUHRE dnd co%@éﬂtﬂdﬁﬂ The residue
blcarbonate 38

|
t et rRg hodle wpfhmncﬁﬁ@saeﬁ Pﬁ%‘h‘@l%ﬁ"% It(wag cpgcentyated a second
M| fme ViR abetie dbidi RS ials HaBorathp T8 Fesidule Wagn_?rﬁxllﬁefl?/lonaSthadzu

seal ed tube in a mcrowdve t 130 C for

HC1 (Drepasative reygese phisred IRl o afordigamajor pragusts: was

o0 i 5 gL PGB0 B

unde&mmwsmw*a Hmwogﬂiz,d\m@hﬂogmalpi@-lﬁ(mA

{1 R LIRR R 1 - 8 (A5 2T e AN 58 210
671 282+ 7.92 (th] INEJS. @s(mmgs H5, mmss 895 (my nmasuaaﬂs 87
0" % e 7 A o B A 3 ol At g i 1 0
igg ,7.51 Qig,.f’—SIS 481826 HR2 leﬁgtﬂ,%f“ggﬂﬂz( UH) ‘_?.:59(1)1 73(91%2 H) 7.81 -
'&gﬁ (6 lgbﬂ f%jé g-l)gzxgi ég deszqq)'bon I(&%’reéisoiapﬁt? asA yellow solid
( d, 1h1h_66f03n bza TFAMMLM@MA( she (-iJH&) 'HRME{I00 MHA MEGD) O ppm

d, 39 lar fash
ot gt b Dot b T A B ST AF 78, 1
1N 1)es9 neles &Iﬁl} 7 9kk 1 g4l RN ZEH) M?Pd,t}ﬁs 95 @1%31 H§‘8 34 8.42 (m,

inhibitors of- the 1nstant invention, eplc

t he %Hh%ﬁ@@hhéﬂé&ﬁh@dbﬂ)descrlbed belom1 282 0 O H O
NH 3 “"“"NHz 0 NH

13-Cyclohexyl-6, 7-dihydro-6-oxo-N-{1-{{[4-(4-
thiazolyl)phenyl] amino]carbonylfcyclopentyl]-5H-indolof1, 2-
20  dJf1,4]benzodiazepine-10-carboxamide.

n% Oy

(o]

TBTU (65 mg, 0.20 mmol) was added to a stirred mixture of ethyl 4-(4-(1-

25  aminocyclopentanecarboxamido)phenyl)thiazole-2-carboxylate! (53.5 mg, 0.15
mmol), 13-cyclohexyl-6,7-dihydro-6-oxo-5H-indolo[ 1,2-d}[ 1,4]benzodiazepine-10-
carboxylic acid (50.7 mg, 0.14 mmol), and TEA (75 OL, 0.54 mmol) in DMSO (800
OL). The mixture was stirred for 1 hr at 22°C and the was diluted with water to
precipitate ethyl 4-[4-{[{1-{[(13-cyclohexyl-6,7-dihydro-6-oxo-5H-indolo1,2-

30  dJ{1,4]benzodiazepine-10-yl)carbonyl]amino]phenyl-2-thiazolecarboxylate. The



UUNN HO\ I N\ R-NO Y RN TBTU, DI PEA, DWF, RT
Whore Re O Pd(PPh3)kN. HCO3. THF, 130C R ~6(OH}i O
r -"lItb 5Hindolo[l, 2-dJ[1,

4] benzodi azepi ne-1 0- car boxam de, 13-cycl ohpryl -6,

7- di hydr o- 6-

oxo-N-[]-[(2-thiazol yl am no) car bonyl Jcycl opentyl J-
(Z) 50C %b To a solution of

d] ( 1‘% B e ggféﬁg&%%ggq i ;‘/‘15“?’8 Iag‘g‘?’g‘%% ‘%d%ﬁﬁ’w 2ye pak
mTD| gontabhind\mixAurg ofithe soldih 'DI[PEAnLD oftBfEnoll (] nﬂ_.)Béhdrﬂ!@(N NaOH
Sot BPOREN R sspid padiatedd TRE R o orgpve apparefs for 10 Bin. The
1- ar@oﬁﬁmwas BoAdPdnti aciifl WritPPRIHANRGR6disitEd d sbfid which was

? 11 mmol) was added and this solution was
ir

c‘rﬂ&lact% washeg withycolgwaler andigiriegh) The poligiyvps bpiled inyppetic acid for 3
and | ean&%éﬁ%&ceh&éi@& ﬁavtﬁﬁes?ﬂ £&&Ioﬁ%fmetr&1ﬂé% PMPwiis purified

20 nL organi ¢ phase was dried over
fil tmtb@lShlandzmmmme tq@dmmmmwoqﬁtb%ém@oxﬂawd

tSIhleI concelv} r g{ %ﬂﬂ#t?&rsg&gﬁ?% %ﬁ%eﬁ%%g%ﬁe?whm (500
839) Mg, MeOD)) Ebppnn i I15 - RB41tinz 1 6HB2.24H239 (1, NKIR2(4808.65 (m,

0 S, s QP8 472 b B By 1

( m 218{d, J27.301Hz, 4. HF7.29 7.86|m, 31HBD.5( d, 058l 78Hz,12 H) 7.66 (d,

S B 4 17785 ) e iy 24 7 t%l”{'%z%@z, 8130, A8.42

(d, .Mgd.H.Hz, 1H), 7.63 (d, J=9.1 Hz,

15 13-Cyclohexyl-6,7-dikydro-N-{(1-carboxamidocyclopent-1-yl) I-6-oxo-5H-
indolof1,2-d] [1,4] benzodiazepine-10-carboxamide.

o

T
uﬁ?ﬁ Q "/ Q
@

20 A solution of 2 M methanolic ammonia (3.3 mL) was added to a stirred
solution of 1-(fert-butoxycarbonyl)cyclopentanecarboxylic acid (1.0 g, 4.36 mmol),
TEA (3.65 mL, 0.0262 mol), and TBTU (1.61 g, 5 mmot) in DMSO (5 mL) at 22°C.
After stirring for 1 hr the solution was poured into ice cold water. The mixture was
extracted with ethyl acetate. The extract was washed with brine (2x), dried over

25 MgSO,and concentrated to leave a colorless solid. Recrystallization from ethyl
acetate-hexanes afforded 1-(fert-butoxycarbonyl)cyclopentanecarboxamide (660 mg,
66 %). TFA (2.5 mL) was added to a stirred solution of the amide (445 g) in
methylene chloride (2.5 mL). The solution was stirred for 1 hr at 22°C and then
concentrated to an oil. Trituration with diethyl ether afforded the TFA salt ofl-



7.66 (d, J=9.0 Hz, 1H), 7.93 (s, IH, 8.20 (d, J=9.1
Hz, 1H). 5Hindol o[ 1, 2-d][1,

4] benzodi azepi ne- 10- car boxam de, 13-cycl ohexyl -

7-di hydro-6- 5 oxo-N-(1-((5- bronDthiazoI 2

yl) carbanoyl) cycl opentyl ) Jz.g o To a solution of
13- cycl ohexyl - 6, 7- di hydr o- é oxo 5H i ndol o[ 1, 2-
d][1,4]benzodiazepine | O- carboxylic acid (200 ng,

0. 534 d | P 0.558 L 3. 21
ol PR L STR res POy S o s PPl g e amie i 13-
r es ubglobgx e, Litiibgdrowiackos S Hinidatb{ 52-3Q , Abdnaédiddepini10-carboxylic

31/I )1c€°é 6@%%%‘38 gg?dg%{’é‘g’lrﬁ;}é‘gl’{% 4z 435 (VME %7 H MR, (30 Mz, DMSO-

addeDGp@ ﬁ;hlos-scﬂgt(iﬂ,em{)\ma@ 546 (i, 20218628, %1&911{)491-

was added and t he aqueous er was

it 341 6w LIS TR TD 70245, 1) 729 (b ot G HHAJE (e 50 Hz,
drie 2P i d

r eduged;?essur ?Hél%{%gkggli’gg%?gﬁ% gg?ggﬁs&’?{fgs W PH) 8.28
Et OA:; hBanes) of the concentrate afforded the title
compound (269 ny, 78% as a yellowoil. M5 mz 647
(M1"), "H NMR (300 MHz, CDC13) ~ ppm 1.18-1.26 (m

21) 1. 28 Tismméﬂlpdtﬂw sirhilardo thabjus( describieli thetfollawig efamples of

2. 61 2.76 3 4.84
% roa %%Dév%ﬁe{l{yg%g@r 7.04 Ezjnd i
J10963Hz 20 111), 746(m 211) 7.50 (s, 11),
; 821; ?gdg’ff%ol?%“?’o%ﬁ% ) 8 (d t&qzyph%)_h gﬂ}:«!Tl_g-oxo—SH-

benziadeloficd-a]f1,4] benzodzazepme-l 0—carboxamzde
4-[2-[[[1-[[(13-cycl ohexyl - 6, 7-di hydr o- 6- oxo- 5H i ndol o
[1,2- d][1, - '
4] benzodl azepi n-JO yl ) carbonyl ] am no] cygl opent yl ] car bo
nyl] am no]-5- thiazolyl]-. O cpo NHrﬁ -

_ O
5 °‘“ @

MS m/z 510 (MH"); 1H NMR (300 MHz, CHLOROFORM-D) 00 ppm 1.04 -
2.14 (m, 10 H) 2.78 - 2.93 (m, 1 H) 4.33 - 4.49 (m, 1 H) 4.59 (s, 2 H) 4.86 - 5.07 (m,
1H) 6.61 (s, 1 H) 6.82 - 6.93 (m, 3 H) 7.15 (d, /=7.32 Hz, 1 H) 7.35 (t, J=6.95 Hz, 1
20 H)7.39-7.47 (m,2 H) 7.52 (d, J=7.68 Hz, 1 H) 7.87 (d, J=8.42 Hz, 1 H) 8.00 (s, 1
H) 8.15 (s, 1 H).

In addition to the methodology discussed in other sections of this document,
examples of the N-(1-(diarylcarbamoyl)-, N-(1-(diheteroarylcarbamoyl)-, N-(1-
25  (arylheteroarylcarbamoyl)-, and N-(1-(heteroarylarylcarbamoyl)cyclopentyl) indole
carboxamides of the instant invention can be accessed using the methodology

depicted in the scheme below.



-N O 5 To a solution of

5H i ndol o[ 1, 2-d] [ 1, 4] benzodi azepi ne- | 0- car boxam de,

13- cyclohexyl-6,7-dihydro-6-oxo-

N-(1- ((5-bronot hi azol - 2-yl ) car banoyl ) cycl opentyl)] -

(40 ng, 0.062 mml) in THE,{1.5 nL) was added

4- bor onobenzoic acid (21 ng, 0.12 nmmol), sodium

bi carbonate (21 ng, 0.25 mml) and 10

tetraki s(tri phenyl phosphi ne) pal | adi un{0) (10 ng, 0.01

mmol ). The resulting mxture was stirred in a sealed

t ube |n a mcrowave at 130 or 5 mn IMHA (10 nlL)
o=t he aquegusH was extrgc{ell g

TheQof gani c - phaseégmseorne.
N ;

P 0 7’ a
pressure. i |ca geiI! Cﬁrgoha"fogiraphy (1:1

s of the concentrate afforded th
15 conpound (26 my, 62% as a yel | oW6i"=5 N5/ 2 688
(MH}),"H NVR (300 MHz, CDC13) S prenh.se@col, /26

2H), 1.28-1.37 (in, 211) 1.50-1. 62 HH*E ,“'I@]-’i‘?%
(m 4H), 2.25-2.39 (in, 211), 2. 61 2.76 ( 3H), 4.88
(broad in, 1H), 5.41 (broa 5. 98 (s 1H),

7.02 (dd, J=10.09, v Hz, 2H),
7.48 (m  2H), 7.28“Td, Y483 1z, ¢ A (d =91
Hz, 11T), 7.71 (d, J--9.0 Hz, 1M 7. . 20 1H),

8.21 (d, J=9.1 Hz, 111). Exanples of
N-(1-(5-aryl-1H1,2,4-triazol -3-yl)cyclopentyl)-indol e
-6- carboxam de class of inhibitors of the instant

i nvention, nmay be accessed using the nethodol ogy
shown in ﬂﬁmdgbfﬁehem]hmmrl%mbuxamidcelkmtqhhm-N-[l -

e N e T

oo
e

To a solution of 13-cyclohexyl-7H-indolo{2,1-a][2]benzazepine-10-
carboxylic acid (19 mg, 0.053 mmol) in DMF (0.2 mL) and DIPEA. (0.056 mL, 0.32
mmol) was added TBTU (19 mg, 0.059 mmol). The resulting solution was stirred at
10 22 °C for 15 min. I-amino-N-(thiazol-2-yl)cyclopentanecarboxamide (23 mg, 0.11
mmol) was added and this solution was stirred at 22 °C for 18 hr, 1M HC1 (20 mL)
was added and the aqueous layer was extracted with CHCl; (2 x 40 mL). The organic
phase was dried over NaySOq, filtered, and concentrated under reduced pressure.
Silica gel chromatography (1:3 EtOAc:hexanes) of the concentrate afforded the title
15  compound (25 mg, 85%) as a clear oil. MS m/z 551 (MH*), '"H NMR (300 MHz,
CDCl;) O ppn 1.15-1.23 (m, 2H), 1.26-1.34 (m, 2H), 1.49-1.62 (m, 6H), 1.68-1.80
(m, 4H), 2.24-2.39 (m, 4H), 2.60-2.77 (m, 3H), 6.07 (m, 1H), 6.48 (d, J=11.3 Hz,
1H), 6.60 (d, J=10.9 Hz, 1H), 7.22 (dd, J=10.9, 6.3 Hz, 1H), 7.24 (m, 2H), 7.40 (m,



5 BrHN O 3- bronobenzonitrile (5g, 27.5 mbl) was

di ssolved in 130 m of absolute ethanol and cooled to
0 C under N2. Hydrogen chloride gas was bubbled into
the ethanol solution for 3 his at 0 C and the
reaction capped and placed,n a freezer at -7 10 C for
4 days. A 25 m aliquot of the reaction m xture was
concentrated to dryness in vaccuo and 932ng the pal e

S R f?ir@@i'lﬂ# W%‘%&%ﬁ‘f%ﬁm&@%ﬁﬁ !

ppmHEZ.1H. (s, 1 12.09 (s,1 H 8.55 (d, .1.05 Hz,

H 8.35 (t, 1183Hz 1 H 7.82 (dd, J805 1.10

Hz, 1 H 7.47 (t, ,F-8.05 Hz, 1 H) 4.94 (q, J=7.07 Hz,

2 H 1.62 (t, .f-6.95 Hz, 4 15 H).

Cycl ﬂﬁ-@ﬁﬂoﬁbfe dai]!i@i!yizmpamlmcarboxamide, 13-cyclohexyl- N-(1-((5-
h oxy) car bonyl ] am no] -, hydrazi de.

5 L b Spbehbas e anRany 1 am nol - by

I-d|nethylethoxy)carbonyl]anino] '

cycl opent anecar boxylic acid, (5.04g, 22 nmwl) was

di ssolved in 150nmL of THE with 5.8 m _ (33 mvbl)
di i sopropyl ethyl am neg ;gil

added to the reactlnﬁ<;;F STHT
o .

prior to the all at
anhydrous 5 hydrazine. The reaction stirred
over ni ght at room tenperature under rogen, and

vol atil es renmoved in vacuuo. The residue was di ssol ved
in ethyl acetate and diethyl ether, washed withi N

sodi um h i J i ﬁﬁdzglljﬁ]
sul fate. y%gﬁgﬁronrogggeeg%ﬂ%gnw%t ec?%l[% l(/ag%%o and %-10-

" edobasboxylie acid (198 mhga 0534 oeslini VE (2 o ead DIERAI(Q$mL, 3.21

T2 89 BT 4 g8 gl 2y Y0 i

H) 32BY fog 15 pitd) 1-20- -@fino-N{ BBrooethigzol-2hyl)eydepentanecghoxamide

(! 0yl Lo el dh wis ddheg ey Bty ros tived at 22 °C for 18 b 1M

yI ) cHEl1 @pmﬁ.)wrasaﬂﬂmmnﬂehe aqueous layer was extracted with CHCl3 (2 x 40
mL). The organic phase was dried over Na,SQ,, filtered, and concentrated under

15 reduced pressure. Silica gel chromatography (1:3 EtOAc:hexanes) of the concentrate
afforded the title compound (276 mg, 82%) as a yellow oil. MS m/z 630 (MH"), 'H
NMR (300 MHz, CDCl;) 8 ppm 1.14-1.21 (m, 2H), 1.24-1.33 (m, 2H), 1.48-1.60 (m,
6H), 1.69-1.80 (m, 4H), 2.24-2.38 (m, 4H), 2.59-2.75 (m, 3H), 6.08 (m, 1H), 6.49 (d,
J=11.3 Hz, 1H), 6.62 (d, J=10.9 Hz, 1H), 7.22 (dd, J=1.9, 5.6 Hz, 1H), 7.24 (dd,

20 J=109, 6.3 Hz, 1H), 7.42 (m, 2H), 7.54 (s, 1H), 7.57 (4, /~6.3 Hz, L H), 7.87 (5, 1
H), 8.33 (d, J=0.1 Hz, 1H).

25



pO 15 Br HN-N Et hyl 3-bronobenzi m date hydrochl ori de
(905ny, 3.42 mwl) was suspended in 10.4 m of

i sopropanol and 8.9 ml (51 mwol) of diisopropyl ethyl
am ne added along with 1-BOC-am nocycl opent ane
carboxylic acid hydrazide ( §5ng, 3.62 20 mwol ). The
reaction was stirred for 10".ni nutes at room
terrperature and then imersed in an oil bath

preh ated 65 T i 0 S te 65 C, f
iEGEoke asth 2 R e P e lbL B ) D e oeerine Y
r esi ﬂl}&vﬂ&ﬁz{]ﬁmwwé@ﬂemﬁ]@%wgaﬁﬁ:ﬁ}—aitﬁ’aaﬂﬂ].vvas hed
with citric acid, sodium bicarbonate and brine, dried
over magnesium sulfate and the filtrate concentrated

to provide 1.29g9 (93% of product. 25 1H NNR (500 MHz,

CHLOROFORM D) 8 pp .04 (a J=1.53 Hz
1 H 8.01 (d, Wi 71‘5' X Hz, | H)
7.28 (t, J7.78 Hz, | N 1

(m 211) 2. 18-2. 26(m 2H) 1.80- 1. 89(m4H).
mz 407(MHL); MS mlz 405(MH'. 287
3-(3-(5-(1-(tert-butoxycar bonyl ) cycl opent yl)-2H1, 2, 4-
triazol - 3- yI)phenyI)acryIate O~ NNAK HWN Fi O O
S tent-Butyl 1-( br onophe .

H51, 2, 4- tToazdnumgﬂ%wdprkha 2fbménee10-qastsgn@1dc 13-
1.44, I

L R AR At e 5L 0 34500

pal | avnalnifl THF @bk} wag gidadrg-boneBenadip lajid (3dwkg, 0.19 mmol),

L PRAGRA b SR o, o7 o) 2 e
tetrakis(triphenylphosphine)palladium(0) (10 mg, 0.01 mmol). The resulting mixture

10  was stirred in a sealed tube in a microwave at 130 °C for 5 min. 1M HCI (10 mL)
was added and the aqueous layer was extracted with CHCl3 (2 x 20 mL). The organic
phase was dried over Na;SQy, filtered, and conceni_:rated under reduced pressure,
Silica gel chromatography (1:1 EtOAc:hexanes) of the concentrate afforded the title
compound (27 mg, 43%) as a yellow oil. MS m/z 671 (MH"), 'H NMR (300 MHz,

15 CDCls) & ppm 1.15-1.23 (m, 2H), 1.26-1.34 (m, 2H), 1.49-1.62 (m, 6H), 1.68-1.80
(m, 4H), 2.24-2.39 (m, 4H), 2.60-2.77 (m, 3H), 5.92 (s, 1H) 6.07 (m, 1H), 6.48 (4,
J=11.3 Hz, 1H), 6.60 (d, 3=10.9 Hz, 1H), 7.23 (dd, J=10.9, 6.3 Hz, 1H), 7.29 (d,
J=8.8 Hz, 2H), 7.40 (m, 2H), 7.56 (d, /=6.3 Hz, 1 H), 7.84 (d, J=8.8 Hz, 2H), 7.87 (5,
1 H), 8.34 (d, 7=9.1 Hz, 1H).

20

In a similar fashion, this methodology could be applied to related exarnples in

the indolo[1,2-d][1,4)benzodiazepine class on inhibitors of the instant invention, as
depicted in the scheme and examples described below.



10 containing a magnetic stir bar. The reaction was
sparged with nitrogen for 5 mnutes then heated in a
m crowave for 5 mnutes at 120 C and stepped up in
tenperature to 170 C for an additional 10 m nutes.
The reaction cool ed, filte%ﬁd through a ceilite plug,
rinsed with acetonitrile. Volatiles were renoved from
the filtrate to yield a solid of 962ng whi ch was
purified on a 40g Silica CGel Biotage 25M colum. A
step 15 gradient elution of 7%ethyl acetate to 60%
et hyl acetatefyielded 43 | of product as a
col orl e€s solrf o 1H N %Ebn%z )°8 pgm

8.24 e I 7 68 Hz, .1 T?

. 1=16. 47 ' /7 3,47” EA@;Fgm 2 Nod (s
6.51 (d, .F=26410 Hz, (s, K H 3.78 (s,
2.34 - 2.58 3-10' 25 He, Whers R = Br

2H) 2. 13- 2. 31(m2H)1 75-1. 97(m4ID 1. ke,
mz413(MN; 20 MS mz 411(MH)'. (E)- NBt.hwyfc
3-(3-(5-(1-am nocycl opentyl)-2|—|—1, 2,4-triaz
yl ) phenyl)acrylate Tr?uoroacetic acid 8§alt N PINH2 *
1.4 CF3BCC2H H N O O 25 28§ )oI\/EtI‘\gj;

3-(3-(5-(1- (tert-p.u];@} E
triazol -3 yl)phenyl )eer fﬂ 4
di ssolved in 10 nml of anhydrous di chl sromet hane.
Trifluoroacetic Acid (I Or) was adde the reaction

and the mxture stirred under nitrogen at room
tenperature for 1.5 hours. The volatiles were 5

oS BB £ DB bl NAORBRL b - o
benzeody- ﬂd-ﬂﬁ#hmmbdammarbﬁhﬂ]womtﬂﬁﬂzﬁol id was dried
BI\/Bvacuum at roomtenperature.'H NMR (300 MHz,

O D6) S ppm 14.67 (s, | H) 8. 58 (s 3 H) 8.31 (s,
1 H 803 (d, J--7.69 Hz, 1 7.87 ( .Y7.68 Hz, |

H 7.73 (d, J=15.74 g
O’*Q“ o
>~

nYyh) - 2H 1, 2, 4-

9 ) was

To a solution of 13-cyclohexyl-6,7-dihydro-6-0xo-5H-indolo[1,2-
djf1,4]benzodiazepine-10-carboxylic acid (20 mg, 0.053 mumol) in DMF (0.2 mL)
and DIPEA (0.056 mL, 0.32 mmol) was added TBTU (19 mg, 0.059 mmol). The

10 resulting solution was stirred at 22 °C for 15 min. 1-amino-N-(thiazol-2-
yheyclopentanecarboxamide (23 mg, 0.11 mmol) was added and this solution was
stirred at 22 °C for 18 hr. IM HCI (10 mL) was added and the aqueous layer was
extracted with CHCl; (2 x 20 mL). The organic phase was dried over Na;SOq,
filtered, and concentrated under reduced pressure. Silica gel chromatography (1:3

15 EtOAc:hexanes) of the concentrate afforded the title compound (25 mg, 83%) as a
clear oil. MS m/z 568 (MH"), 'H NMR (300 MHz, CDCls) § ppm 1.16-1.25 (m, 2H),
1.27-1.35 (m, 2H), 1.49-1.61 (m, 6H), 1.66-1.78 (m, 4H), 2.25-2.40 (m, 2H), 2.61-
2.75 (m, 3H), 4.89 (broad m, 1H), 5.41 (broad m, 1H), 7.05 (dd, J=10.9, 6.3 Hz, 1H),



, I H 7.61 (t, J=7.68 Hz, 1 H 6.71(d,.)=16.10 Hz, 1
3.75 (s, 3 H 2.26 - 2.41 10 (m 2H) 1.97-2.14(m 2
1.77-1.94(m 411); ~MSm z313(WVH ); Memz 311(MH)'
The 1-(5-aryl-1H1,2,4-triazol -3-yl)cycl opent anam ne

i nt er medi at es generat ed by..t he above net hodol ogy can
subsequently be coupled to suitable indole 15
derivatives to generate further exanples of the

1o N H AT B . R D, 13 A O TR T o1 160,

20 2h6260D1=%0 HeORHNPET (saCHY 8.20 (d, J=9.1 Hz, 1H)
3-[3-[3-[1-[[(13-cycl ohexyl - 7H i ndol o 2, 1- a] [ 2] benzaze
pi n-10- yl)carbonyl]am no] cycl opentyl]-1H-1,

ﬁ ﬁl 5H-&:fdaﬂ>gp1269[1)(4]]5%sm&elam-mahwmﬁmem-cﬁ?o%yz-6©-dzh§:dm-6.
5 oxo- N-(1-((5-bromothiazol-2-yl)carbamoyl)cyclopentyl)]-.

o

ko5
e

To a solution of 13-cyclohexyl-6,7-dihydro-6-oxo-5H-indolo[1,2-
d][1,4Tbenzodiazepine-10-carboxylic acid (200 mg, 0.534 mmol) in DMF (2 mL) and

10  DIPEA (0.558 niL, 3.21 mmol) was added TBTU (189 mg, 0.588 mmol). The
resulting solution was stirred at 22 °C for 15 min. 1- 1-amino-N-(5-bromothiazol-2-
yl)cyclopentanecarboxamide (431 mg, 1.07 mmo!) was added and this solution was
stirred at 22 °C for 18 hr. 1M HCI (20 ml) was added and the aqueous layer was
extracted with CHCY; (2 x 40 mL). The organic phase was dried over NazSOa,

15 filtered, and concentrated under reduced pressure. Silica gel chromatography (1:3
EtOAc:hexanes) of the concentrate afforded the title compound (269 mg, 78%) as a
yellow oil. MS m/z 647 (MH"), "H NMR (300 MHz, CDCl) O ppm 1.18-1.26 (m,
2H), 1.28-1.36 (m, 2H), 1.49-1.61 (m, 6H), 1.67-1.78 (m, 4H), 2.25-2.39 (m, 2H),
2.61-2.76 (m, 3H), 4.84 (broad m, 1H), 5.42 (broad m, 1H), 7.04 (dd, J=10.9, 6.3 Hz,

20 1H), 7.46 (m, 2H), 7.50 (s, 1H), 7.63 (d, J=9.1 Hz, 1H), 7.68 (d, =9.0 Hz, 1H), 7.95
(s, 1H), 8.17 (d, J=5.1 Hz, iH).

25



5 7H i ndol of 2, 1- a] [ 2] benzazepi ne- 10- car boxyl i ¢ aci d,
13-cycl ohexyl - (200ny, 0.56 mwl) and (E)-nethyl
3-(3-(5-(1-am nocycl opentyl)-2H1, 2, 4-tri azol -

yl ) phenyl)acrylate Trifluoroacetic acid salt (200ng,
0.41 mwbl) was dissolved inge m of DWVF along with
HOAt (82ng, 0.60 mvbl). Diisopropylethyl am ne (390
uL, 10 2.24 mwbl) was added to the reaction m xture

foll Qued.b T, S
cappé€ no‘)e/c"}_? ff; !@ﬁﬁgﬁa@%’r’ gg/e}édy dm'g gﬁ%’é‘{ 2?[[5:%
for db/Ijberrodiddepior | Oppliaitdbaipifarno lpyelogdnniear loATdriiag] - 5-
and t%l J,ati | es renoved in vacuuo, and the residue
di sséF 'n et hyl acetate, washed with 0.1 N
hydrochloric acid, saturated agueous sodi um

bi carbonate, brine and then dried over magnesi um 15
sulfate. The filtrate concentrated to drzjgess to y| eld
Og

an orange solid whilic S & pqqra@ ] ¥f silica
gel, eluting witHoa eny N70 ¥t T
20% et hyl acetate in di cht®rshet hare

fractions were concentrated to give a tgtgl of 178ng
(68%. '"H NWR (500 MHz, CHLOROFORM D) pm 8. 28 (s, |
H 8.11 (d, 1=7.63 Hz, 1 H) 8.01(s, | H 7.87 (d,

J58.55 Hz, 1 H 7.73 (d,.f=16.17 Hz, 1 H 20 7.47-7.59

g m IZE)D 7. gg?gsélﬁu&{%@ﬂﬁ &d?}fé&ﬂz ﬁgl 4 benzodlage%me-mcmboxﬁ)mlde 13-
6. 62 crfalokpx 6, 5-dydioct-ogo- N6l -§F-bromothiazgl- 26yl Rgrbam@ygrclopentyl)]-

(2m85(( t:h'ﬁ, (ﬂﬂ&%ﬁﬂéﬁ%ﬁﬂ?g 3%183\@ Lg&*&} 4§?o§9noﬁa§nzo%alé}d (21 mg, 0.12
2m_2nzt@ol)3 seEumbRiaibbngt7 (2. mg,(uﬂiarm)nbl)aﬁgil 98(m 6H) 1. 76( gl

1 i dbigslfipyefybloshuPpatite oL oo bios it g sl mixture
C4 1 HivbNSEBI(n 8 SeadnbeGalaanicfowa¥8atlB0 °8, folss . T H (HDmL)

Foun d gdde&%m?&m aE'deogs IAaigér v'v\las e:%tcr) %ed m%l?gHC%g (Q X%B%ZI;B 'f'he organic

aci d

3 [ 3phae ks ffiédldvee NajSOR SR dred] bhd diotdald imaetreduded gradsare.

91 Sise 85k cnmateaspe (p BRY s heoreres) ofths cppeatrp aforded th tde
¥5 J pbaiycuhd (24 BE)62%)@s aNlellow oil. MS m/z 688 (MH"), 'H NMR (300 Miiz,
CDCly) 8 ppm 1.19-1.26 (m, 2H), 1.28-1.37 (m, 2H), 1.50-1.62 (m, 6H), 1.67-1.78
(m, 45), 2.25-2.39 (m, 2H), 2.61-2.76 (m, 3H), 4.88 (broad m, 1H), 5.41 (broad m,
1H), 5.98 (s, 1H), 7.02 (dd, }=10.9, 6.3 Hz, 1H), 7.28 (d, J=8.8 Hz, 2H), 7.48 (m,
2H), 7.28 (d, J=8.8 Hz, 2H), 7.64 (d, J=9.1 Hz, 1H), 7.71 (d, J=9.0 Hz, 1H), 7.95 (s,
20 1H),8.21 (d, J=9.1 Hz, 1H).

Examples of the N(1-(5-aryl-1H-1,2,4-triazol-3-yl)cyclopentyi)-indole-6-
carboxamide class of inhibitors of the instant invention, may be accessed using the

‘methodology shown in the schemes and described in the examples given below.
25



M HNNHN HO O 5 2-propenoic acid,
3-[3-[3-[1-[[(13-cycl ohexyl -7H i ndol o[ 2, 1 a]
[ 2] benzazepi n-10-yl ) car bonyl ] am no] cycl opentyl ] -i

e
H1,2,4-triazol -5-yl] phenyl]- met hyl ester, (2E)-
(133rTg, 2.04 mwbl) was di sszgéved in 0.9M of THE and
0.9mM of nethanol added al™ong with 250x1 of 1.ON
sodi um hydroxi de (0.25 nmwl). The 10 reaction was

heat ed to 65 C for 2hug and then an additional 6QuL of

. ON sodi umg hydr oxi dew &%t he reacti yg%
conti nued ting for hrs At i+es=ne fefove

i n vacuuo t he resi-tide di ssolved in 2 of hot
water, the solution allowed o cool overnight, did
not yield any cryst I zation !or precipitate. To the
aqueous sol ution, thanol and SQuL of 1.0 N
sodi um hydr oxi de were 15 added and the reacti on heated

to 65 C for 2 hours. The reaction yas, concentratﬁ ,J;Q“
vacuuo to renove nmetbep and g Hk on acj di N
with I'N hydrqchl orl-c_a-c.l-d | € pr ect-pitaat *1STFA
renoved 5@ ion and dried in vacuumto vyi eI d 96

mg of a, ow anor phous powder. Anal ysis of the
solid by TLC (Sl 2, 5% ethyl acetate, 2% acetic acid

i n dichloronmethane) indicated further purification was
20 d T (67ng ) was purified

by cgﬁ&’fﬁmgﬁnragnat o%%}aég'%'ggﬁg}@%l ica gel, eluted with a
gradi ent of 2% ethyl acetate to 5% et hyI acetate in

m xture of 2% acetic acid in,di,chloronmethane to yield
35mg of pure product. 1H NWR ( fl\/Hz MeOD) S ppm
8.43 (s,1 H 8.25 (s, 1 H 8. 9,1 8.03 (d,

J--7.02 Hz, 1 H 7.86 (d, .1=8]54 Hz, 1 H 7.70 (d,
J-15.87 Hz, 1 H) 7.64 (d, J=7 1 H 7.47 25
7.58 (m 3 H 7.36 - 7.46 (m 6.85 (d, . k-10. 38

Hy, 1H) 6.57 (d, .1=15.87 B¢
H) 6. 26- 6. 38(m 1H) 5. 05(s, 1H) 4. 15(3 1H) 2. 79-2.97(m 1H) 2.
51(d, 1519Hz 4H 1.68 - 2.03 (m 10 H1.17 -

1.52 (m %chgnobgygowge @@Wq}ﬁw&s ssolved in 130 ml of absolute

ethanol and cooled to 0 C under N2. Hydrogen chloride gas was bubbled into the

ethano! solution for 3 hrs at 0 C and the reaction capped and placed in a freezer at -7
10 Cforddays. A 25mlaliquot of the reaction mixture was concentrated to dryness in

vaccuo and 932mg the pale pink crystalline solid vacuum dried and placed under

nitrogen for storage."H NMR (300 MHz, CHLOROFORM-D) & ppm 12.78 (s, 1 H)

12.09 (s, 1 H) 8.55 (d, /=8.05 Hz, 1 H) 8.35 {t, /~1.83 Hz, 1 H) 7.82 (dd, /=8.05,

1.10 Hz, 1 H) 7.47 (t, J=8.05 Hz, 1 H) 4.94 (q, /~7.07 Hz, 2 H) 1.62 (t, /=6.95 Hz, 4
15 H).

Cyclopentanecarboxylic acid, 1-{[(1, I-dimethylethoxy)carbonyl]amino]-, hydrazide.

O
/(i)\kll:l%n‘NH



mz 636(MH)-. 291 6, 7-Di hydro-5,

6- di hydroxy-5Hindol o[ 2, | -a][2Jbenzazepi nes.
Exanpl es of the

6, 7- D hydr o-5, 6-di hydr oxy-5Hi ndol of 2, I -

a] [ 2] benzazepi nes class of _[nhibitors of the instant

i nvention may be accessed ng 5 the net hodol ogy
depicted in the schenes and described in the exanples

glvenbelo O.ONON_ O CH O OH

R 184 qot ehaimeg B lotionRaronp a0 SpleppgpRecarbo o acke
(51t (66, 22dhMbl ﬁasdx@bﬁwhﬁo&ﬂefmldwmasimmmﬂmny S
H-| ndol of 2, ptl10 aJ[2Jbenzazep| ne-10- car boxyl at e

HSQE)“PY‘F aoieny THEU/Q B8y 384 %‘FBD) dedgaths’ fF%‘—“a“ and

St | 1 §tR6bd FOH 25t rhiGted n&ﬂ:&ﬁi&'all?at once addition of 7ml %23 mMol) anhydrous
c%cl ohexyl - 7H i ndol o{2, 1 | [ 2] benzazepl ne- car boxyl a

The oactigroVas stiorpd oyerpiaht 442905y fempsrapise Ides hitrogen,
N- Oxbrgﬁﬁ)ﬁ@w%m%d%v&WJ: ) The rRfdGL YAE AR ih élg%rfgccﬁw and

m.) at it The reaction mxture was stirred at for
18 hdliethyketharovasied withlN spdivm hydroxide drise and dried over magnesium

acet e ghe ahF gWayeréﬁgé %ﬁg"‘%{"ﬂd’gﬂé’“ﬂ”’m‘

and dyétellizeapon staodingrtosablidimi 8g of a pink selitl. SHANMR (300 MHz,
10 CHLOROFORM-D) 5 ppm 7.89 (s, 1 H) 4.78 (s, 1 H) 3.33 (s, 2 H) 2.06 - 2.33 (m, 2
H) 1.60 - 1.95 (m, 6 E) 1.42 (s, 9 H).

tert-Butyl 1 -(5—(3-bromophenyl)-lH—],2,4—tr1hzai-3-y0cyclépenty!carbamate.

javiann

Ethyl 3-bromobenzimidate hydrochloride (205mg, 3.42 mMol) was
suspended in 10.4 ml of isopropanol and 8.9 m! (51 mMol} of diisopropylethy!l amine
added along with 1-BOC-aminocyclopentane carboxylic acid hydrazide (885mg, 3.62

20 mMol). The reaction was stirred for 10 minutes at room temperature and then
immersed in an oil bath preheated to 65 C. The reaction was heated at 65 C for 5
days, cooled and volatiles removed in vacuuo. The residue was dissolved in ethyl
acetate and washed with citric acid, sodium bicarbonate and brine, dried over
magnesium sulfate and the filtrate concentrated to provide 1.29g (93%) of product.

25  'HNMR (500 MHz, CHLOROFORM-D) & ppm 12.04 (s, 1 H) 8.25 (d, J=1.53 Hz, 1
H) 8.01 (d, /~7.63 Hz, 1 H) 7.48 (1, /=8.55 Hz, 1 H) 7.28 (t, /=7.78 Hz, 1 H) 5.03 (s,
1H)2.41-2.51 (m, 2 H) 2.18 - 2.26 (m, 2 H) 1.80 - 1.89 (m, 4 H) 1.43 (s, 9 H)

MS m/z 407(MH"); MS m/z 405(M-H)".

15



5 evaporat ed under reduced pressure. The crude product
was purified utilizing a Biotage apparatus with a
prepacked silica colum and using gradi ents of
hexanes: et hyl acetate of from (98:2) to (80:20) to
afford the product as a li yellow solid (340 ny,
919%) . ESI-NB mz 406 (MN; 1H NWR (500 MHz, MeQD)
81.25 (m 1 H 1.43 (m 2 H)1.58 (d,. / =13.12 Hz, 1 H

B A R

4. 52ylphenf)dehylaré. 68 (dd, . t=I4.19, 7.17 Hz 1 H 7.40
(t, J=7.32 Hz, 1 H) 7.44 (t L1='1.32 He, 7.51
(t, ./=7.48 Hz, 1 H 7.70 (d, t855Hz 1H)778

(d, J--7.63 Hz,1 H) 7.86 (d, J= 8.15 (s,
1M 15 (5R 65) -ref-13- Iohex j/leydro 5,
6- di hydr oxy-5H i ndol o] 2, ,

a] [ 2Jbenzazepi ne- | 0- car bo cnd. HOH O OH HOI N
100 1 20 Sodi um hydko 1 nkof 1 N 0.2 mol)
was added to a sol utl
(5R, 6S) -rel - 13- cycl oh&kyl - 6, 7- di hydr o- 5, 6- di hydr oxy- 5H
-gndol of 2, 1- a][2]benzazepine 10- car boxyl ate_(20 ny,

0.049 mml) in nmethanol (O and tetrahydrof Iran

(0.5 m_) text- Mlc(ﬁt(&r&mmhanyl) d.24-triazolad yDesslapguiylsarbamate
the gnf %e ik AlsoRBd fa 10801 o | ?aé&(ﬂnﬂﬂib ﬁg%@-@%gﬁosphme

appa sol ution was aci red wth
hydr (:&Bmgoa 28 mdoly) paktailium(Bh ecitpe (¥ime, 048 rdbeldrand diisopropylethyl

for thg t HRQ

purF?Fég%%%&#%gﬁgrep?ﬁreve?éggpﬁxu éﬁ é@ iﬁ rS&U@?ﬂ

tont containmigg & meghitomtinGs. dﬂmGGNMOEWWHBHNE&QWﬂbemnbgﬁaﬁ@ﬁﬁnmu&m

to | gay titled co und . a | Le sol. d

o4 off X Beeijn’ g% PR e o bt Fiepoasin Wiy o

S 1. 2B f@4n @tiditiodal 1) nilmA&s: ]I‘hEka(:ﬁ’()n ok, filiGat ﬂJrcﬁ@h@m‘«Blhte

1 H 1 77 1,8 H)

(m %grg%mcztm Vq_ﬁtﬂ ml#OVPd %o:m Lfl_:lglg&?&zto yield a
sohd of 962mg which was purified on a2 40g Silica Gel Biotage 25M column. A step

15  gradient elution of 7% ethyl acetate to 60% ethyl acetate yielded 435mg (73%) of
product as a colorless solid. '"H NMR (300 MHz, CHLOROFORM-D) & ppm 8.24 (s,
1 H) 8.07 (4, /~7.68 Hz, 1 H) 7.72 (d, /=16.47 Hz, 1 H) 7.34 - 7.57 (m, 2 H) 7.23 (5,
1 H) 6.51 (d, /=16.10 Hz, 1 H) 4.99 (s, 1 H) 3.78 (5, 3 H) 2.34 - 2.58 (m, J=10.25 Hz,
2 H)2.13 -2.31 (m, 2 H) 1.75 - 1.97 (m, 4 H) 1.41 (s, 9 H); MS mv/z 413(MH");

20 MSm/z411(M-H).

(E)-Methyl 3-(3-(5-(1-aminocyclopentyl)-2H-1, 2,4-triazol-3-yl)phenyl)acrylate

Trifluoroacetic acid salt.

N\JQ
7} NH, *1.4 CF3CQZH
N :
1 N ;
0 — H
O

25



. X-4.27 Hz, | H 4.54 (m | H 4.72 (dd,.F=14.19, 7.17
Hz, 1 H 7.46 (m 2 H 7.53 (m 1 H 7.74 (dd,
J=8.39,1.37 Hz, 1 H 7.79 (d, .x/.63 Hz, 1 H 7.90 (d,
.1=8.24 Hz, 5 1H)8.19(s, 1H).

13- Cycl ohexyl - N-[ (di net hyl a&gg no) sul f onyl J- 6,

7-di hydro-(5R 6S)-rel -S, 6-di hydroxy-

5H I ndoI 0[2 1- aJ[ 2] benzazepi ne- 10- car boxam de. OH 0 O
H 1

T 13- (D1 T O G et ams AP SRy 1,2 4-tiozol 3
hyldr 9gjsﬁeﬁyif9ﬁ?g£ta ?42@13‘%, 1 oﬁnﬂ.&ﬁ) wmmsoma u%ﬂlﬁjﬁgjoi ﬁ:fh?drous

sol ut,] 0 c e , re

iy theBRyPRaseprayosoasety Rait el W node ko atiag e

aci dnﬁ:ﬂm@ﬁﬁm@u&ﬁ?m\‘fﬂ@n)at ﬂ&nﬁﬁﬂ:g%e fo8 15 Holirs. OTHM W latiles were
nmol) in DVF (0.3 nL) and CH2CL (O 3 n) at 22 C

The FRavedivaspnand tesesidualitifinopompthy) acqtic apidapmoved by
NN- d%&%@%&%ﬁﬁ%ﬁ&ﬂ&m@ @ﬂécdwaé $01¥BPas L8 th vacuum

Stirring was contlnuedfor 18 hr. The solution was

t henat mpmtempegatansd HONMEf (3001 Mz, PMSO-D& O pped 4ptTds.dl H) 8.58 (5, 3

I ORSR9(EH My e RLAMEL (59718 8, 20, AP 157

conpBayHRE 62 (WALES B26) 1TH) 6T L (8, Z=160.0 Hiz, il HY3.7558) 3 NE2.26 - 2.41

I @%%7%”Wﬂ?%ﬁ%%?}n%ﬁaswﬁ?%w

1.933RL(VBHfM 4 H) 2.99 (d, .F=11.29 Hz, | 3. 04
(s, 6 H 3.35 (m | H 442 (d, ft458HzIH)456
(m | H 4.75 (dd, .)=14.50, 7.17 Hz, 1 H 7.47 (in, 2

7.54 (The 1L 1164, X 4lgiazol 3= ik eﬂtSQ
(sz, J=7. e(33 em(iafylké 7254 Cd ?l)%ébélz&&me téﬁl 2

25 r;enelzgﬂl byhs #heve mepgdflpgylcqn[sggﬁcgm hggg;.pp.hgi to sulta’ble indole
15 di Héf%ﬁvés edferate futherxarf Rﬂé binE ¥¥nShvention, as shown in the

i ndol o[ 2, 1- a] [ 2Jbenzazepi n-
scheme below

e Slaie — PHvedd
|
S

20
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yl Jcar bonyl Jam noJcycl opent yl Jcar bonyl Jam no] phenyl ] - (
2E) propenocoate. OH OOH\ HNH OS5 TBTU (30 ng,
0.092 mmol) was added to a stirred solution of

13- cycl ohexyl -

6, 7-di hydro- (5R, 65) -rel -5, Gg4li hydr oxy- 5H i ndol o 2, 1- a]
[ 2] benzazepi ne-1 0- carboxylic acid (30 ng, 0.077
nmmol ), (E)-ethyl (3-(4-(1 10

am ngc ent a Cr, ,

0. 08 AHRS AR T SR RIS Al o Sl pefizepin-10-
0. 58yhambgmyljambidfcyclopedn)i]-1 RNG2, mr»t&za:‘-&-prBe@tjl- mtetigyl estdr, (2E)-.
22 Cfor 20 mn. The resulting solution was filtered

and fractionated using Prep. reverse phase

chr omat ogr aphy. The product co iging fragcti
concentrated on a SpeggVacyr g Ieav t
as a white solid (90%
NVR (500 MHz, MeGD) 0-HN-84 ('m g1, 854
2 H 1.55-1.66 (M~{'1 FD 1.75-1.83 (m 1.83-1. 98
(m 5H 1.97-2.16 ¢ém 3 H 2.16-2.27 (fp 2 H
2.46-2.56 (m 2 FD 2.96 (in, 1 H 3.30 (a7 J=10.07 Hz,
15H) 3.78 (s, 3 H 4.41 (d, 1--458HzIH)454
(d A4. 58

J16. #‘%’ l*{'*ﬁrz fostizes %1%%@‘31493%‘5 -Gyc elfsﬂ]émmg,

4 H) 036 MR andJ (Eﬁaeth?l 3- (3-(?')(1 aaﬂn&yaapé@n-ﬂﬁ- 192%4-tfazol13-
H 8.12 g ur.t her exan&les
der i YoRhe ﬁéqcaﬂatszrtﬂrver%ﬁb&g‘sl isalt {300me 9t bmMel) was digsqlyed in 5

i nst ambfbmsdg%m mtrtsz?ﬁi% %ﬁs i %pgleh]w%ﬁm (390 uL,

derivati ves can be converte correspondin
2,.0.60

@t ofe4 aiMeld yes adﬂsd\fptbereewowgwaquvwa@by AFFhEA

ot T U AIR TheAck b 4 ap R a3 i aph 36 566 Lfhpblifucs fo

art.3 S@ln'e E&@mmaesdcw teguenchitbe resctionzandi thewolatiles removed in

0 it o AL Vs PR RSP Do
acid, saturated aqueous sodium bicarbonate, brine and then dried over magnesium

15  sulfate. The filtrate concentrated to dryness to yield an orange solid which was

| purified on 20g of silica gel, eluting with a gradient of 1% ethyl acetate to 20% ethyl
acetate in dichloromethane. Product fractions were concentrated to give a total of
178mg (68%). "H NMR (500 MHz, CHLOROFORM-D) & ppm 8.28 (s, 1 H) 8.11 (d,
J=1.63 Hz, 1 H) 8.01 (s, 1 H) 7.87 (d, /=8.55 Hz, 1 H) 7.73 (d, /~16.17 Hz, 1 H)

20 7.47-7.59 (m, 2 H) 7.39 - 7.45 (m, 3 H) 7.33 - 7.38 (m, 1 H) 7.30 (d, /=8.55 Hz, 2
H) 6.81 (d, /~10.07 Hz, 1 H) 6.62 (s, 1 H) 6.53 (d, J<15.87 Hz, 1 H) 6.20 - 6.33 (m,
1 H)4.88 (s, 1 H)4.20 (s, 1 H) 3.80 (5, 3 ) 2.85 (, J=11.44 Hz, 1 H) 2.64 - 2.77 (m,
2H)2.43-258(m,2H)1.97-2.14 (m, 3 H) 1.85 - 1.98 (m, 6 H) 1.76 (d, /=6.41
Hz, 2 H) 1.29 - 1.43 (m, 3 H); MS nv/z 652(MH"); MS m/z 650(M-H)"; CHN

25  Analysis: Calculated for C4;HyNsQ5,0.85 HyO; Cale: C, 73.82; H, 6.45; N, 10.50
Found: C, 73.82, H, 6.48, N, 10.38.




the scope of the current invention. CH o OH \O' N
OH1 0O0OOEO OOHOI \ NHo N 10 296

Met hyl 13- cycl ohexyl - 6, 7di hydr o- 6- oxo0

- SHi ndol o[ 2, 1- aJ[ 2] benzazepi ne-10- carboxvlate. 0 O
~) N 5 p-Tol uenesulfonicg&id (50 mg, 0.29 mmmol) was
added to net hyl 13-

cycl ohexyl -6, 7- di hydr o- (5R, 6S)-rel -5, 6-di hydroxy-5Hin

dol o[ 2, 1-a] [.2] henzazepi ne;..10-.car | a 0 ,

0. 25 PR SRR e et e B i n-10-
heat ad)ctrbdey!] dntird]dycidpenly] - KH-1)\B) 4 Wiak dd o hei]-WSEB!

using a Dean-Stark trap. The 10 solution was dil uted

with ethyl acetate and washed with brine (3x) and

dried over sodiumsulfate, fil ed and copgcentrat ed

i n vacuo. The crude progdyct wa R izing a

Bi ot age apparatus wit 9] TS

usi ng gradi ents of

(98:2) to (85: 1@% t he product” as\a |1 ght
yellow solid ( ’ 62 %9. ESI-M5 nmz 3 (MN; ITH
NVR (500 MHz, o

5

2-propenoic acid, 3-[3-[3-[1-[[(13-cyclohexyl-7H-indolo[2,1-
a}[2]benzazepin-10-yl)carbonyl]Jamino]cyclopentyl]-1H-1,2,4-triazol-5-yl]phenyl]-,
methyl ester, (2E)- (133mg, 2.04 mMol) was dissolved in 0.9ml of THF and 0.9ml of
methanol added along with 250ul of 1.0N sodium hydroxide (0.25 mMol). The

10  reaction was heated to 65 C for 2hrs and then an additional 60ul. of 1.ON sodium
hydroxide added to the reaction with continued heating for 3 hrs. Volatiles were
removed in vacuuo and the residue dissolved in 2ml of hot water, the solution
allowed to cool overnight, did not yield any crystallization or precipitate. To the
aqueous solution, 0.5 ml of methanol and 50uL of 1.0 N sodium hydroxide were

15  added and the reaction heated to 65 C for 2 hours. The reaction was concentrated in
vacuuo to remove methanol and the solution acidified with IN hydrochloric acid. A
fine precipitate was removed by filtration and dried in vacuum to yield 96 mg of a
fine yellow amorphous powder. Analysis of the solid by TLC (8i02, 5% ethyl
acetate, 2% acetic acid in dichloromethane) indicated further purification was

20  desirable. The crude product (67mg )} was purified by column chromatography on
silica gel, eluted with a gradient of 2% ethyl acetate to 5% ethyl acetate in mixture of
2% acetic acid in dichloromethane to yield 35mg of pure product. "H NMR (500
MHz, MeOD) & ppm 8.43 (s, 1 H) 8.25 (5, 1 H) 8.09 (s, 1 H) 8.03 (d, /=7.02 Hz, 1 H)
7.86 (d, /~8.54 Hz, 1 H) 7.70 (d, /=15.87 Hz, | H) 7.64 (d, /=7.63 Hz, 1 H) 7.47 -

25 7.58 (m,3 H)7.36 - 7.46 (m, 3 H) 6.85 (d, /~10.38 Hz, 1 H) 6.57 (d, J/~15.87 Hz, 1
H) 6.26 - 6.38 (m, 1 H) 5.05 (s, 1 H) 4.15 (s, | H) 2.79 - 2.97 (m, 1 H) 2.51 (4,
J=5.19 Hz, 4 H) 1.68 - 2.03 (m, 10 H) 1.17 - 1.52 (m, 5 H); MS m/z 638(MH"); MS
nv/z 636(M-H)".



15 CHLOROFORMID) ~ 1.22-1.68 (m 4 H) 1.73-1.83 (in, 2
H 1.91-1.99 (m | H 2.02-2.15 (in, 3 H 2.95 (m |
H 3.57 (d,.r14.04 Hz, 1 H 3.84 (d,.7=14.04 Hz, 1 H)
3. 4.96 (d,

95 (s, 3 H) 4.44 (d, J=18.01 Hz, 1 H)
.1=18.01 Hz, 1 H 735(d, 29W 63 Hz, 1 H) 7.43 (m1
H 7.48 (t, J-1.32 He, V.54 (m 1| H 7.81 (d,

J855Hz 111 792(d 1855Hz 1H)809(s,|

iy SRS i%%ﬂ%ﬁ%ﬂ%ﬁ%ﬁ%’ RN R

HO3, ~4H/ 1 SodlumhydrOX|de(02m_of1N 0.2
nmol ) was_added t t| on e
13-cycl ohg%VPPISS foﬁherﬁjﬂ? oxy-lgtl?lt- Xolo[z i-

- 5H ian[d]ﬂe&ﬁeﬂma]cﬂa%& sﬁamaft&s bﬂme mtanemaﬂm Infby®e @ssed using
rrgt 052 mmol ) jn et hanol m.) and
tetr

dhr arthednlogy depicted ip the SFW ﬁ%ﬁk@m in thg jexamples given below.
vial was seal ed and the contents heated at 90 C for 5
mn 10 in a mcrowave apparatus. The sol ution was
acidified with~dilute hydrochl oric af!

chr omat ogr ap e product contasn
concentr at ed a Speed Vac(r) to
compound as 4d ite solid (18 nm, . 2
374 (M—r); 1H NWMR (500 MHz, ACETONE-D6) 8 1.22-1.35
(m 1 H 15 1.41-1.58 (m 2 H 1.59-1.70 (m 1 H)

173185(m 2yH) 1.92-2.00 (m 1 H) @ 11- 2.26 (m 3

1—(-n'r Z\Ji'H)H7
1 H 7.81(dd, 7% 35 37 o) 1 H)

Hz,1 H) 8.23 (s, 3y 20

Methyl (5R,65)-rel-13-cyclohexyl-6, 7-dikydro-3, 6-dihydroxy-5H-indolof2, 1-
10 ajf2]benzazepine-10-carboxylate.

OH
o OH

O
@

0804 (23 mg, 0.09 mmol) was added to a stirred solution of methyl 13-
cyclohexyl-7H-indolo{2,1-a][2 Jbenzazepine-10-carboxylate (341 mg, 0.92 mmof)



25 298 Methyl (t3-13-cycl ohexyl -6, 7-di hydro-6- hydr oxy
-5H i ndol o 2, 1- aJ[ 2] benzazepi ne- 10-carboxylate. OH O
N 5 Sodi um borohydride(50 ng, 1.3 nmol) was added to
a solution of nethyl 13- cycl ohexyl -6, 7-di hydro- 6- oxo
-5H—indolo[2,1-a][2]benzaz%Bine-IO-carboxyIate (29

nmg, 0.074 mmol) in nethanof”™(4 nlL) and tetrahydrofuran
(2 m) at it The evolution of H2 was instantaneous and
stirring was continued for 30 mn_ at The

mi xta3A &-mefayluperehsline X-exidgA3Gmet 6} 9’“@9&5 a?ea?n]f}rwaotwcﬁo mL-6

and t i ThélBctia ik hBSwi sthR8 at 1PRdr T8 B bndOtheP@ihAsd Wih
l'iquid chromat og rz‘ajgfg The product contai ni n&hfractl on

was adueye sedivi tluesulfateq Thp mixfusgyras extracied veith ethyliggetate. Th

I an
tE A } _W%@Eﬁ?) mﬁiﬁrﬁe%ﬂ)'aﬂdﬁﬁé é(ef%dlun?m%e ﬁltssred d

(5 1.evaporatedurder @dvgedpr@ﬂe %e(cmderrq#cqwsmumﬁv@wlm

(1 Oeg gt g Ry clichglfln and ikl of,

(m lexaes:gthghacetitess fiom (98:2)§o (80:20) totaffordth@ grodiuct Bs aifight yellow

(i 3ol e ar Al s M I ndindtfy: frralvg o0z, MeOD) 8 125

o[ 2 (ih-, ajE) 2}43qn% A2HLIBALL=1302 H0 X H) 4177, (d,28: 886/ HAR HP2102 (m, 4

hadd 197 dIRTERaID 18 6 T Lot Y S B TR 4 58T, 1)
4.68 (dd, /~14.19,7.17Hz, 1 H) 7.40 (1, /~7.32 Hz, 1 B) 7.44 (t, /~7.32 Hz, 1 H)
7.51 (t, /=7.48 Hz, 1 H) 7.70 (d, J/=8.55 Hz, 1 H) 7.78 (d, /~7.63 Hz, 1 H) 7.86 (d,
J=8.55Hz, 1 H)8.15(s, 1 H).

15 (3R,65)-rel-13-Cyclohexyl-6, 7-dihydro-5, 6-dikydroxy-5H-indolof 2, 1-
af[2]benzazepine-10-carboxylic acid.

OH

o OH

O
@

20 Sodium hydroxide (0.2'1 mL of 1 N, 0.2 mmol) was added to a solution of
methyl (5R,6S)-ret-13-cyclohexyl-6,7-dihydro-5,6-dihydroxy-5H-indolof2,1-
aJ[2]benzazepine-10-carboxylate (20 mg, 0.049 mmol) in methanol (0.5 mL) and
tetrahydrofuzan (0.5 mL) in a microwave vial. The vial was sealed and the contents
heated at 90 °C for 7 min in a microwave apparatus. The solution was acidified with

25  dilute hydrochloric acid and a precipitate was observed to form. The solid was
collected by filtration and purified on the Prep. reverse phase HPLC. The product
containing fraction was concentrated on a Speed Vac® to leave thé titled compound
as a white solid (18 mg, 94 %). ESI-MS m/z 392 (MH") 1H NMR (500 MHz,



precedi ng nethyl ester (27.5 ng, 0.071 mmol) in

met hanol (0.5 nL) and tetrahydrofaran (0.5 nL) in a
m crowave vial. The vial was seal ed and the contents
heated at 90 C for 10 min in a m crowave apparatus.
The solution was acidified with 5 dilute hydrochloric
acid to precipitate the crdd® acid. The solid was
col | ected and purlfled on the Shimadzu preparat|ve

Ilquba(gﬁignato The product contai nlgg raction
f 1535(—') a1 Hpbagrhiadmy § H) d-60ek8% %HeH)th T7-b§6 (m, 2
Cormqmdgaa@ 0@(&%11 Hj?z o?-@' 1'7%{ %%%%)9@3 07 %)H) f—ﬁt ?u'.\/ﬁ 1y £43 4,

376
H) 1J§8 %Plasl 4, 541mH) HMQ’? (dd.g514.19, 17 IH)Ha lﬂ) 714@{7:1,@&1)753

LSRR Lth A e e

Hf 7 l% (Hﬂ4H)773(d )--8.55 Hz,

(d, 1 '8.24 Hz, I H 8.20 (m 1 M

(- 13- Cydohexyl - N-[ (di nmet hyl am no) sul fonyl ] -

6, 7- didHypalobegd-Wyfidioeshyldpiio)silfonyi]-6,7-dikydro-(5R, 65)-rel-5,6-dihydroxy-
i ndol 2 zazepi ne- 10-car hgxam de. OH O O 1|

11 Nﬁ%ﬁ?gf?#nﬂéﬁ%r%ﬁﬁ 2?83;9? ”ﬁg%t hyl car bodi i ni de

hydr ochl ori de (11.5ny, 20 0.06 mmol ) was added to a

solution of ()13-cyclohexyl-6,7-dihydrg-6-hydroxy -
5H i ndol o[ 2, 1- a] [ 2] benzazepi ne- | 0- car & c acid (7.5
()63 Q]

mg, 0.02 nmol) and DVAP@7. 40ng, in DMF
(0.5 nL) and CH2Cl 2 (&"gs vial was
shaken for a mnute at;ﬂ B fam de (4.9

ng, 0.04 nmol) was then added T fas conti nued
for 18 hr. The solution was filtereg-gnd 25 purified

on the Shimadzu preparative liquid pmat ogr aph. The
pBoduct containing fraction was coreéntrated on a

Speed Vac to leave the titled conpound as a white
film(3.0 ng, 30 %. ESI-M5 mfz 482 (ME'); 1H NWR (500
MHz, M OD}-{3(Rinkéhyk@bino)propyl]-3-ethylcarbodiimide hydrochloride (12.6mg,

0.066 mmol) was added to a solution of 13-cyclohexyl-6,7-dihydro-(5R,6S)-rel-5,6-
dihydroxy-5H-indolo[2,1-a][2]benzazepine-10-carboxylic acid (8.7mg, 0.022 mmol)

15  and DMAP (8.1 mg, 0.066 mmol) in DMF (0.3 mL) and CH,Cl, (0.3 mL) at 22 °C.
The vial was shaken for a minute at 22 °C, then N,N-dimethylsulfamide (5.5 mg,
0.044 mmol) was added. Stirring was continued for 18 hr. The solution was then
filtered and purified by Prep. reverse phase chromatography. The product containing
fraction was concentrated on a Speed Vac® to leave the title compound as a white

20  film (1.2 mg, 11 %). ESI-MS m/z 498 (MH") 1H NMR (500 MHz, MeOD) § 1.23-
1.33 (m, 1 H) 1.39-1.54 (m, 2 H) 1.62 (m, 1 H) 1.77-1.87 (m, 2 H) 1.93-2.18 (i, 4 H)
2.99 (d, /~11.29 Hz, 1 H) 3.04 (s, 6 H) 3.35 (m, 1 H) 4.42 (d, /=4.58 Hz, 1 H) 4.56
(m, 1 H) 4.75 (dd, /=14.50, 7.17 Hz, 1 H) 7.47 (m, 2 H) 7.54 (m, 1 H) 7.61 (dd,
J=8.55,1.53 Hz, 1 H) 7.80 (4, /=7.63 Hz, 1 H) 7.94 (d, /=8.85 Hz, 1 H) 8.13 (s, 1

25  H).



1.34 (m 1 H 1.40-1.55 (m 2 H 1.63 (m | H) 1.82

(m 2H 1.96 (m 1 H 2.01-2.19 (in, 3 H 2.36 (in,

I H 2.95-3.08 (m 2 H 3.03 (s, 6 H 3.76
(dd,./=15.26, 3.36 Hz, 1 H 4.41-4.69 (m 2 H)
7.40-7.50 (m 4 H) 7.60 (”}91 H 7.93 (in, 1 H -8.11 "~
(m | H. 5 Another vari at £on for generati ng

addi ti onal exanples of the instant invention involves

Doy PR ST el b et Sk afbome-SH-
E%Pﬁbﬁ?gﬁgihﬁ?G -dg%ng?tp%[ r phol i n-

o0y Bt isrolo ot ool el - CE) sepgtos.
CN) O~ON Zinc chloride (21 ng, 0.15mmol) and

nor pholine (40 L, 0.46 mol) were 15 added to

nmet hyl 13- cycl ohexyl - 6, 7- di hydr g- 6- oxo-5Hin , 1-a]
[ 2] benzazepi ne- 10- carboxyl.t ) in
MeOH (3 nmL). The m xture ' 2 3 hr
when sodi um cyanobor oh de ZQHHL S
added. Heat i ng°w ' ued9f or ano

m xture was conceftrated and the crude G

purified by chromatography on a SiQ2 prep \i ve plate

wsi ng 20 di chl oronet hane containing 2 N n& nolic
ammnia (100:1). to afford the product as a |ight

yellow solid (25 ng, 70 %9. ESI-M5 mz 806 (MH); IH

NI\/R (500 TBEU (30MALNY.092 mah) whs 3dded 10 a dtirkdd sdlulbn &f B3cyclohexyl-

1. 92‘?2%2’{%951‘45%“'2{%6&25%@ é}zﬁ &qu[%l EZ]?q?ﬂzaz;%i,qy-io-

2. 73ca(‘lbd?cgh8adﬂ(321 (KO’Mmtﬁob‘gE) 2@9&3 hr- 1 H) 3.12 (m
(in 58-3. 7 3 86- 4. 00_(m
i% ZBniRogyElopenianec omoio)ah@ﬂ)acrslete(( mg, §.f85mmeg 1)7an§@~1 N-

(7 I gs%ltﬁgﬁ?o letﬂ%laﬁﬁhe (! Etﬁhg(ﬁﬁﬂ'ﬁm&l} ﬁbL@F (1 mL). The mixture was stirred

13- i@l ohdandl mﬂTuea repyibingsodutionoyras fidiered and fractionated using Prep.
Y1) - Rk Sk Otitrorhato fAbity. HELFRAER BfaiRs SRR WisToficentrated on
- aSpeed Vac® to leave the product as a white solid (90%). ESI-MS m/z 662 (MH");

15 1H NMR (500 MHz, MeOD) 8 1.20-1.34 (m, 1 H) 1.35-1.54 (m, 2 H) 1.55-1.66 (m,
1 H) 1.75-1.83 (m, 2 H) 1.83-1.98 (m, 5 H) 1.97-2.16 (m, 3 H) 2.16-2.27 (m, 2 H)
2.46-2.56 (m, 2 H) 2.96 (m, 1 H) 3.30 (d, /=10.07 Hz, 1 H) 3.78 (s, 3 H) 4.41 (d,
J=4.58 Hz, 1 H) 4.54 (d, /=4.58 Hz, 1 H) 4.74 (dd, /=14.19, 7.17 Hz, 1 H) 6.44 (4,
J=16.17 Hz, 1 H) 7.38-7.56 (i, 5 H) 7.58-7.67 (m, 4 H) 7.78 (d, /=7.63 Hz, 1 H)

20 7.89(d,/~8.54Hz,1H)8.12 (s, ] H).



CND 0 HON 5

1-[3- (D et hyl am no) propyl ] - 3- et hyl car bodi i m de

hydrochl oride (11.5mg, 0.06 mol) was added to a

sol ution of ()13-cyclohexyl-6, 7-di hydro-6-hydroxy -

SH-i ndol of 2, 1- a][2]benzazegﬁ9e 10-carboxylic acid (7.5 _
nmg, 0.02 mmol) and DMAP(7 nmg, 0.06 mmol) in DVF

(0.5 nm.) and CH2C12 (0.5 nmL) at 22 C. The 10 vial was

shaken for. nut e L sul f.amn

oo 0 dyeher isoeits of depiiagtonp oo Prtgedn L iBidrg afine

f (ﬁr Tttt anv%@tﬂe lptdvﬁﬂslpﬁl%s&béd &ﬂﬁ&oﬁﬁ&nvﬁﬂﬁdsfcmﬁﬁc hverted to

t he I madzu | I qQui ronpt o T

ot a5 R ARoaRRERGloRt paiags SHPRRS G Ll e snetic handle for

Spee addidonal InddificaBeisto béMadéd ﬁoltmktﬁxeﬁmymetasdmmwmose

film ﬂﬁg 3O§é§ ESI - M5 i 445 (M T ); 1H NWVR

(§oo ﬁlﬁg eRsf- oxmpies pf sych deqivitizatgons arg proyided for jJlustrative
pﬁrp'@ges:in i sChefnes hnd Bxailnpféﬂ }ﬂo@&d(b@]ou? atdl ard n8FinLadHa to limit

(m | 203223(m_ 84-3.08 (m 2 H)

3. 34¢?Qﬁmﬂ9ﬁ %ﬁmwm@msgm@n01 (m 5H 4.08-4.18 (m1

H 7.48-7.66 (m 4 H 7.78-7.85 (m 8.39 Hz, 1 H)

7.93-8.01 (m 1 H 8.22-8.31 (m | H. 20 Yet another

met hod for the introduction of additiona

functionality onto the bridging elemeT

exanpl es of the instant invention, i )

chenosel ective reduction of the brldge clh %

functionality in the di-ester exanples sho below.

This results in the generation of hydroxyl

derivatives of the type described bel ow. 25-3
0000O0

A e

10



0O a

/" \ NO Methyl (t)-13-cyclohexyl-6,7 dihydro

- 6- hydr oxynet hyl - 5Hi ndol o[ 2, 1-
a] [ 2] benzazepi ne-10- carboxylate. 5 HO 0 \0, 1 NA
solution of borane in THE (0.18 nL of 1 N, 0.18 nmol)

was
-13-

added to a solution og met hyl ()-6-carboxy
cycl ohexyl - 6, 7- di hydr o- ¥ i ndol o[2,1 10

al [ 2] benzazepl ne- 10 carboxylate (50 ng, 0.12 mml) in

THE
stir

The Spbdbiaa)

1&5 at_ 0 C, The cooling bath was renpved an
Py Someloheraks. TR t%‘frﬁ!éfpé’(%féfﬂzﬁ’@ﬁm‘ﬁmﬂ?'w‘

was diluted with ethyl acetate and washed

with dilute HC1(Ix), brine (3x), and then dried
(Na2SO4). The crude product was purified on the
Shi madzu preparative liquid chromggograph. The
product containing fractigon was congentrated 15 on a
Speed Vac(r) to leave thejti orrpund as a white

film(25my, 52 /u). ESPSq ] HO) : | H NMVR

(300 Mz, MeOD) S 1.14-2.19 ¢ 2434-2.80 (m 2
2.82-3.26 (m 2 H 3.25-3.48 ¥ 3.44-3.82 (m

111) 3.92 (s, 3 H 4.48- 4.61(m 7.35-7.46 (m 4

H 7.68 (m I H 7.85 (m 1 H) 8
( -13-Cycl ohexyl -6, 7-di hydro

m | H. 20 303

-56- hydr oxynet hyl - 5H-i ndoI o[ 2, 1- aJ[2J benzazepi ne-

10- car boxylic aci

10

15

20

25

HO1l \ N/
p-Tol uenesulgmc acld (50 mg, 0.29 mmol) was added to methyi 13-

cyclohexyl-6,7-dihydro-(5R,6S)-rel-5,6-dihydroxy-5SH-indolo[ 2,1-a]{ 2]benzazepine-
10-carboxylate (100 mg, 0.25 mmel) in 50 mL of dry toluene. The solution was
heated under reflux for18 hr with removal of water using a Dean-Stark trap. The
solution was diluted with ethyl acetate and washed with brine (3x) and dried over
sodivm sulfate, filtered and concentrated in vacuo. The crude product was purified
utilizing a Biotage apparatus with a prepacked silica column and using gradients of
hexanes:ethyl acetate of from (98:2) to (85:15) to afford the product as a light yellow
solid ( 60 mg, 62 %). ESI-MS m/z 388 (MH"; 1H NMR (500 MHz,
CHLOROFORM-D) O 1.22-1.68 (m, 4 H) 1.73-1.83 (m, 2 H) 1.91-1.99 (m, 1 H)
2.02-2.15 (m, 3 H) 2.95 (m, 1 H) 3.57 (d, /~14.04 Hz, 1 H) 3.84 (d, /=14.04 Hz, 1 H)
3.95 (s, 3 H) 4.44 (d, /~18.01 Hz, 1 H) 4.96 (d, /~18.01 Hz, 1 H) 7.35 (d, /~7.63 Hz,
1 H)7.43 (m, 1 H) 7.48 (t, /~7.32 Hz, 1 H} 7.54 (m, 1 H) 7.81 (d, /=8.55Hz, 1 H)
7.92 (d, /=8.55 Hz, 1 H) 8.09 (5, 1 H).



Sodi um hydroxide (0.2 nL of 1 N, 0.2 mmvol) was added

to a solution of nethyl

()-13-cycl ohexyl -6, 7- di hydr o- 6- hydr oxynet hyl - 5H i ndol o
[2,1- a][2] benzazepi ne-|0-carboxylate (15.0 ng, 0.037
mmol) in nethanol (0.5 nmL) and tetrahydrofuran (0.5

m.) in a microwave vial. TA¥ vial was sealed and the"
contents 10 heated at 100 C for 10 min in a mcrowave
apparatus. The solution was acidified wth dilute

hy dridchcliny -8 dhxdpo-Srazei-th tndobol i) 4 berearsping- 1 Opaeboxylic
sol ig;mmas col lected and purified on the Shimdzu
preparative liquid chromatograph. The product

contai ning fraction was concentrated on a Speed Vac(r)
to |l eave the titled conpound as agwvite solid (10.0

ng, 69 %. ESI-M5 mz 390 (M); 1HJNMR (500 MHz, 15
MeOD) S 1.19-1.34 (m | Hy
(m 1 H 1.74-1.87 (M 4&
2.37-2.60 (m 1 H 2.74 (m
(m 1 H 3.47-3.67 (m 2 H) . ‘
(m4H)772(|nIH)788(m 8.18 (m | H).
20 Many exanpl es of the instant nti on are conposed
of racem c m xtures of enantioners. In addition to
she net hodol ogy di scussed previously, such m xtures
can be resol ved usi n&épr eparative HPLC involving a

chiral statipay mlagf | N} 03 mirael) as addaghig asoftion of the
L pi N&ﬁﬁqg%ﬁhéxirwﬁ%ﬁﬁ&'-ﬁth% O¥Y-indoRo[BPA][2BRERLAHALTD-

( + zyﬂamel@y 20ome0/952gnmoby i gnsthend Q. fralp lsod tetrphyssofamny®.5 mL)

A S p! &817!3# ZwailIﬁJ M%Qeﬁe& Bxdrlﬁe oo%te%%rh%&)(eg Lf 40 "%,Cfog 5 min

racem
103- Qa kmidrowito Appifratiis. m‘ﬁérsohlﬁoﬁ wePiddified/vith dikta ¥drechloric acid to

o P 0 A RSO oS
col prepatatiVe Hqid Cl¥tinafogdap hﬂ'h% psﬁﬂwmbnmﬁngemm uithMc&ﬁtrated

a mxture of §0% heptane and 30% et hanol at a o
r at @0GSPeeshY pamita lqaa? thgditled rompoyngd ag & white snlid) (18 @& 92 %). ESI-

" ob M8t 372 0ub)C1 AR (P KCRIONIDE 842205 G, 150

15 1.41-1.58 (m, 2 H) 1.59-1.70 (m, 1 H) 1.73-1.85 (m, 2 H) 1.92-2.00 {m, 1 H) 2.11-
2.26 (m, 3 H) 3.04 (m, 1 H) 3.60 (d, /=14.04 Hz, 1 H) 3.97 (d, /=13.73 Hz, 1 H) 4.56
(d, /=18.31 Hz, 1 H) 5.19 (d, J=18.31 Hz, 1 H) 7.5 (m, 2 H) 7.57 (t, /=7.32 Hz, 1
H) 7.66 (d, J=7.63 Hz, 1 H) 7.81 (dd, £=8.39, 1.37 Hz, 1 H) 8.03 (d, J=8.24 Hz, 1 H)
8.23 (s, 3 H).

1 H 3.36
7.38-7.50

"H

20
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NVR (500 MHz, CD30D) S 1.24-1.35 (m 1 H), 1.40-1.55

(m 2 H, 1.60-1.68 (m 1 15 H), 1.76-1.87 (m 2 H),

1.93-2.20 (m 4 H, 2.76 (m 1 H, 2.87-3.02 (m1 H,

3.44 3.51(m 1 H), 3.59-3.92 (m 9 H), 4.47-4.59 (m1

H, 4.90{m1H, 7.31-7.42 (in, 1 H, 7.48 (m 3 H),

7.72 (m 1 H, 7.88 (m1 I—|)2 8.16 (m1 I1). Enanti oner

2 (10ng), retention tinme 42.8mn. ESI-MS rrflz 487 (MR),

"H 20 NWVR (500 MHz, CD3(D)812413M; }}D

1. 484ethyd S 2)-43-cprlohexi-60ditvdre-G-hydraxy - Siy-i 10{6.114 524 bengpzepine-

2H) 20(m 4 H, 2276 (m | H, 2.87-3.02 (m
10%’%”% 51 (m 1 H), 3.59-3.92 (m 9 H),

4 47 4.59 (m1H), 4.90 (m 1 H, 7.31-7.42 (m 1 H),

7.48 (m 3 H, 7.72 (m1H, 7.88 (gg 1 H, 8.16 (m |

H. 25 30 305

13- Cycl ohexyl - N-[ (di net hy

6, 7- di hydr o- 6- ( nor phol gyt

5H i ndol o 2, 1- aJ[ 2] benzazep @ de. f --\o

0011 IS, N N11 5

1-[ 3- (D et hyl am no) propyl ] - 3- et ly-car bodi i m de

hydrochl oride (11.8 ng, 0.06 was added to a

sol ution of Enantiomer 2 (10 ng, ~6702 nmol) and

PVAP(25.1 ng, 0.21 nmmol) in DVA (1.0 nlL) and CH2Cl12

(1.0 nL) at 22 C. The vial was shaken for a mnute at

22 C. NN\Spdinmibeythydtidein me, (I mmnabgyasaddel imasplutien ofyasthyl 13-
The CLAPRRTS, kP ot SrERdblo DL el phetiephiblt O ebliytate 29
Shi megl 9974 maypd) intohetlanb] @unld) anﬂrtcirahildl'gflmtﬂ n]II:ieit gr dbect
CONL QUi HASEL ARNBRoRORERRIA S8k MuhoBRESR ARG R Toe
10 mixture was concentrated on a rotary evaporator and and the residue purified on the
Shimadzn preparative liquid chromatograph. The product containing fraction was
concentrated on a Speed Vac® to leave the titled éom,pound as a white solid (27.5 mg,
96 %). ESI-MS m/z 390 (MH"); 1H NMR (500 MHz, CHLOROFORM-D) O 1.18-
1.31 (m, 1 H) 1.32-1.53 (m, 2 H) 1.60-1.70 (m, 1 H) 1.71-1.84 (m, 2 H) 1.86-2.18 (m,
15  4H)2.38-3.12 (m, 3 H) 3.36-3.83 (m, 1 H) 3.94 (m, 3 H) 4.39-4.68 (m, 2 H) 7.32-

7.48 (m, 4 H) 7.76 (t, /=8.39 Hz, 1 H) 7.88 (t, /=8.09 Hz, 1 H) 8.14 (m, 1 H).

(Z)-13-cyclohexyl-6, 7-dihydro-6-hydroxy -5H-indolo[2, 1-a] {2] benzazepine-10-
carboxylate.
20




as a white film(4.0 ng, 35 %9. ESI-M5 mz 579 (MCQO);

"H NWR (500 MHz, CD30OD) 8 1.24-1.35 (m 1 H)
1.42-1.54 (m 2 H 1.60-1.68 (m 1 H 1.82 (m 2 H 15
1.97(m1H)2.02218(m3|—|)274286(m1|—|)
2.94-3.01 (m1 H 3.04 (s, H  3.51-3.57 (m 1 H)
3.60-3.90(in,9|—|)4494’@6(m 1 H 4.81-4.97 (m 1
H)7.31-743(m1H)745753(m3H)759(m1

H 7.92 (m1 H) H% addi ti ona

met hodol ‘“#bbYdFQi‘édﬂéﬁéFﬂaP bH. 86 mlnel)mgé@fled to a solution of the

het a8l ofoul Bler (295 Big2 DD7P mthol) iimdifiop@ls nyait | on

i nval ves reacti1on between acrylonitri and

as aptrﬂémdtyaﬁmm&ﬁ mﬁhm smigroways Vial dehei viad pag écale&@é His\gentents

in t] ESI Em

Triton 1~ "Br %gggéq%glfj Bﬁ%ewc(fg%d%@\ ﬁhf:ll-e{i with

GH aliltteGiydrochiorié aéillitd precipiite Ge®fude atid. The solid wag céddipaed fand

W Al kyl ati gn of the bro inoI sho

Al oeetehon i shem i pgpgave i RaReRaReh, s Conaining

F €aGkdcfith Whs édhkéntRRARAWBherd Vic 2o fiQREMtchitled bofipaail ds a white
solid (13.0 mg, 49 %). ESI-MS m/z 376 (MH"); 1H NMR (500 MHz, MeOD) 8
1.22-1.35 (m, 1 H) 1.38-1.55 (m, 2 H) 1.57-1.69 (m, 1 H) 1.74-1.87 (m, 2 H) 1.91-

10 2.22 (m, 4 H) 2.35-2.71 (m, 1 H) 2.75-3.06 (m, 2 H) 3.35-3.77 (m, 1 H) 4.37-4.65 (m,
2 H) 7.33-7.50 (m, 4 H) 7.73 (d, /=8.55 Hz, 1 H} 7.89(d, /~8.24 Hz, 1 H) 8.20 (m, 1

H).

()-13-Cyclohexyl-N-{ (dimethylamino)sulfonyl]- 6,7-dilyydro-6-hydroxy -SH-
15  indolof2,1-al[2] benzazepine-10-carboxamide.

OH

o
o

1-[3-(Dimethylamino)propyl}-3-ethylcarbodiimide hydrochloride (11.5mg,

20  0.06 mmol) was added to a solution of (+)13-cyclohexyl-6,7-dihydro-6-hydroxy -
5H-indolo[2,1-a][2]benzazepine-10-carboxylic acid (7.5 mg, 0.02 mmol) and
DMAP(7.4 ng, 0.06 mmol) in DMF (0.5 mL) and CH>Cl; (0.5 mL) at 22 °C. The
vial was shaken for a minute at 22 °C. N,N-Dimethylsulfamide (4.9 mg, 0.04 mmol)
was then added. Stirring was continued for 18 hr. The solution was fiitered and

25  purified on the Shimadzu preparative liquid chromatograph. The product containing
fraction was concentrated on a Speed Vac® to leave the titled compound as a white
film (3.0 mg, 30 %). ESI-MS m/ 482 (MH"); 1H NMR (500 MHz, MeOD) § 1.26-



5 provided the indole fornyl internediate as the major
product, with an additional m nor product being
identified as the indol obenzazepi ne shown.
Alternatively, alkylation of indole aryl aldehyde
derivative shown in the ab% scheme with
acrylonitrile using the strohg base,

benzyl tri nmet hyl anunoni um hydr oxi de, resulted in

O ot AL 5SS T 415 1.6 D e ﬁ§ Ne5tord F 1 300 Af 20121

2-b t ) 76 78 /e 1 526; 3136 Hz, 1
(aryh 268 Gy g2 e ) sy et on i

axyl af e. | onitri 1.52 M.in
AT (o D O\ 4 H A (B | iRy 1 1D S 11 (am, 1 1)
2- br ono- 3- cycl ohexyl - I Hi ndol e- 6- car boxyl ate (840 nmg,

2.5 mol) in a 307 mcrowave vial. The vial was

Seal ed asaother vasiation I geperetingiadditions) xamples 8f thednsjny invention

Syri; F ¥ . : IS¢ 0
for resﬁéﬁf% iEe ng u??ﬂgﬁs\%g? gool e é\cﬁgp%g%?lgdl or 2
to pambuEsbe gevemtd predustuefdheiypelghown bElaw.gr anul ar sol i d

was col |l ected, washed with water and dri ed.

Recrystal lization from ethanol gave the 5 product as a

col q&)-BesybIs-tydioheBB-6/7adihyidko-8(mokholth-A-yBRSH-{AdBI 2, 11 H
NNR%%?O MHz, O-D6), S ppm 1.27 -1.49 (m 3 H 1.60

10 5 aphlfbepzazgping-19-cqrboxblglegy (m 1 H) 2.98 (t, .F-6.40

HE, 2 H 3.87 (s, 3 H 4.62 (t,.ft6.59 Hz, 2 H) 7.67

(dd, .1=8.42, 1.46 Hz, 1 H) 7.83 (d, J=8.42 Hz, 1 H)

8.25 (a, 1 H. 10 Methyl o

6- cyano- 13- cycl ohexyl - 7H i ndol of 2. 1-;\][ 2] benzazepi ne-1
0- carboxylate. o cw8 N

Tetral ds(tri phenyl phosphi ge) pal | adi 0) (207 ng, O0.18
mmol ) was added to 15\a dtirred fand degassed m xture
of net hyl 2- brono-1-(2- cy@&noygt M) @\

| Hi ndol e- 6- car boxyl at e (698 pa&h S\ mp

2-fornyl phenyl boronic acid (233 , .56 mol ), Lid
(151 ng, 3.57 mmol) in ethanol (8 nmL.) and tol uene
(5.8 nL) containing | Maqueous §0d¥um carbonate (5
niL, 5 nol). The m xture was stirred

e

Zinc chloride (21 mg, 0.15mmol) and morpholine ( 40 uL, 0.46 mmol) were

15  added to methyl 13-cyclohexyl-6,7-dihydro-6-oxo-5H-indolo[2,1-a][2]benzazepine-
10-carboxylate (30 mg, 0.078 mmol) in MeOH (3 ml.). The mixture was heated at
60 °C for 3 hr when sodium cyanoborohydride (29 mg, 0.46 mmol) was added.
Heating was continued for another hr. The mixture was concentrated and the crude
product purified by chromatography on a SiO; preparative plate using

20  dichloromethane containing 2 N methanolic ammogia (100:1). to afford the product
as a light yellow solid ( 25 mg, 70 %). ESI-MS m/z 806 (MH"); 1H NMR (500 MHz,
MeOD) O 1.28-1.36 (m, 1 H) 1.36-1.53 (m, 2 H) 1.59-1.71 (m, 1 H) 1.74-1.86 (m, 2
H) 1.92-2.19 (m, 4 H) 2.36-2.53 (m, 1 H) 2.58 (m, 1 H) 2.73 (m, 2 H) 2.89 (m, 1 H)
2.99 (m, 1 H) 3.12 (m, 1 H) 3.38 (m, 1 H) 3.58-3.77 (m, 4 H) 3.86-4.00 (m, 3 H)

25  4.04-4.17 (m, 1 H) 4.51-4.66 (m, 1 H) 7.35-7.50 (m, 4 H) 7.71 (d, J=8.55 Hz, 1 H)
7.88 (m, 1 H) 8.13 (m, 1 H).



under reflux fort hr. The m xture was cool ed and
diluted with ethyl acetate. The 20 organic | ayer was
washed with water (2x), followed by brine, and dried
over sodium sulfate. The extract was concentrated and
partially purified by chroggfography on SIQ2 (35 g)
using the flash technique and eluting with nethyl ene
chloride with betvveen 10 20 % ethyl. acetate. A
solu |on of he reS| 00 met hanol
depotd Moy 44 TRSHOREH Gerorrorphall e s
nr/ za]fgze )ne_mscq,pbgyyg,& 25 CHLOROFORM D) S ppm 1. 31-
2.73 - 2.89 (m1 H 3.97 (s, 3 H 4.46
(s 1 H 500- 517 (m 111) 7.41- 7.47 (m 1 H 7.49
- 7.53 (m 1 H 7.55 (s, 1 7.57o- 7.61 (m 1 H)
7.79 (d, .x-8.55 Hz, 1 H) 7. 91 (d[:‘ETS 55 Hz, 1 H)
8.18 (s, 1 H). 308 Methyl
6- cyano- 13- cycl ohexyl - 5Hi ndol of 2,
| -a] [ 2] benzazepi ne- | 0- carioxylate N CH N5
Acrylonitrile (2 nmL of 52 M N1, 4-di oxane, 3.04

nmol ) was added to nethy a
3-cycl ohexyl - 2- (2-f or nyl pheny | ketof e- 6- car boxyl at
e vial. The vial

e (200 ng, 0.55 mmol) in a mcrows

was sealed and Triton(r) B (500L .11 ~nol)  was
added via syringe. The vial was heated in a mcrowave
apparatus for 1 hr at 100C. The solution was
concentrated and the residue dissolved in nethylene 10

chl ori de.l- fﬁﬁ@imdhmhirmv)mmlh&pthymrbpdiimi@ihwdwahlgéﬂe (11.5mg,

! ot 1P D Pas e s] ASoRbSH 5 TP oxeToRETce K fiSe Ay -
ext rEH-ieidlo| 1 iar[z]’neﬁwémlm:uyde amm.ﬁ mgoo 08 Biol) dite
corrblbned extra ts were, concentrated

. and. the resi
o ORAAhCT A i 0108 anipatin AME 0.5 sniarapd CHbCkdd Siniipay 22 °c. The
aP W%Q@éu tf&"ésm%ﬁilg g?nzzl i étsﬁ\l Dé%ﬁ;z@{?&mdegh VR 032 %mol)
2. 90w then gdded. ISHrhgrgasofidnued for 18 hr. The solution was ﬁltered and
(ml . 60- 3 7 . 'S qs s . .
s e % e SR bR it chromapoprapiy T it ptaining
Addi hmmkvaemrfaiwaﬁ] acSpapd Vadisto dave tiertitled compound as a white
COMPL %60 me. 30%). ESLMS mz 445 (ME'); 1H NMR (500 Mz, MeOD) 8 1.26-
15 1.38(m, L H) 1.42-1.56 (m, 2 H) 1.58-1.72 (m, 1 H) 1.79-1.89 (m, 2 H) 1.95-2.02 (m,
1 H) 2.03-2.23 (m, 3 H) 2.84-3.08 (m, 2 H) 3.34-3.67 (m, 6 H) 3.89-4.01 (m, 5 H)
4.08-4.18 (m, 1 H) 7.48-7.66 (m, 4 H) 7.78-7.85 (m, 8.39 Hz, 1 H) 7.93-8.01 (m, 1

H) 8.22-8.31 (m, 1 H).

20 Yet another method for the introduction of additional functionality onto the
bridging element of select examples of the instant invention, involves the
chemoselective reduction of the bridge carboxylate functionality in the di-ester
examples shown below. This results in the generation of hydroxyl methyl derivatives
of the type described below.

25



following table, and are provided for illustrative

pur poses only, and are not intended to 20 limt the
scope of the current invention. Al of these exanples
can be prepared using one or nore, or sone

conbi nati on of the nethods_and procedures described in

t he

precedi ng sections of 3%*his docunent. 25 309

Tabl e of additional Exanples. Structure Physi ochem cal
Pro rties 1C50 EC50 ESI-M niz 612 (hl 5 1H NWR (390

(‘o Mz, M 120139(ml 139- th 1.57 (m)3
H 1.75-1.88 (ff 2 H 1.97- 10 (m 48 .
2.82-2. 9 3.04 (s \ 3.46.68

8H) 4. 48(b M ZR1(TX s, ) T H é

(m 2 H ~7.67 (m 2 H) 7097 (d, 1=8.55 Hz,

H 8.17 (m ESI - M5 mh 506 H NVR (500 I\/Hz,

/39 (m1 H 1.40- o NJo 1.57 (m 3 H)

1.73-1.89 (m 2 H) 1.95-2.06 o (m | H 2.06-2.23 (m
3 H 2.85-2.91 (m Ho N/
| H) ekl ﬁ??mémbhmf-&ﬁfdﬁ}dm +4)-hydrox_wnethy!—5H—mdoIa[ 2,1-

5 21 006 26(m 2 7.61 | 7.76
ﬂ}z&ﬁ"@%ﬁ“ 8 Z gg‘,lf)s. gls Hz, 1(i|) 8.;')7 (s,

10

15

20

H) ESI-MS i z 520 (MY : 1H NVR (500

HO

O
O

A solution of borane in THF (0.18 mL of 1 N, 0.18 mmol) was added te a
solution of methyl (¥)-6-carboxy -13-cyclohexyl-6,7-dihydro-5H-indolo[2,1-
a][2)benzazepine-10-carboxylate (50 mg, 0.12 mmol) in THF (5 mL) at 0 °C. The
cooling bath was removed and stirring continued at ambient temperatures for 18 hr..
The solution was diluted with ethyl acetate and washed with dilute HCI (1x), brine
(3x), and then dried (Na;S04). The crude product was purified on the Shimadzu
preparative liquid chromatograph. The product containing fraction was co_ncentrated
on a Speed Vac® to leave the titled compound as a white film ( 25mg, 52 %). ESI-
MS m/z 404 (MH"); 1H NMR (300 MHz, MeOD) 8 1.14-2.19 (m, 11 H) 2.34-2.80
(m, 2 H) 2.82-3.26 (m, 2 H) 3.25-3.38 (im, 1 H) 3.44-3.82 (m, 1 H) 3.92 (s, 3 H) 4.48-
4.61 (m, 1 H) 7.35-7.46 (m, 4 H) 7.68 (m, 1 H) 7.85 (m, 1 H) 8.17 (m, 1 H).



MHz, MeQD) 8 1.26-1.39 (m 1 H) 1.41- 0 N Jo 1.58 (m
3 H 1.78-1.86 (m 2 H 1.93-2.04 o (m| H) 2.04-2.22
(m 3 H 2.80-2.93 (m
IH)3.39-3.71(m 8H) 3. 96(s, 3H) 4. 43 /
(brs,1H) 5. 20(brs, 1H) 6. 99(s,,lH) ct 7.55 (s, 2 H) 7.60

(s,

1 H 7.75 (d, ./8.54 "1 H 7.94 (d, Jr8.55 Hz,

1 H 826 (s, IH OOH OESI-Ms mz 450 (MHj cl

310 , Structure Physiochemnical Properties |C50 FC50 )
ES| {Fs! I-Rkelafenyicdqdifydre -frixgpeyrmestyl-F-ndolpfobpl (3] berzazepine-
1. 629%aitbxifBacaH) 2.18- ) 2.31 (m 2H) 2.31-2.48
(m2H)2.48-2.69 "~J (m 2 H 3.28-3.42 (m |

3.81-4.00 (m 3H)4.01-4.14 (m2H) 4.14-4.37 (m 3H)

e

n

10

15

20

25

Pe
N

N 4.80-4.96 (m | H) 5.539-5H)p.72 (m 1 H) 7.49

1 H 7.96:8.07 (m 8.10 (d, .=1.32

| H) 8. 19(d, . r 8. 55Hz, 1H)@. 37(d, .55 Hz, 1 H 8.69
| 'H ESI-NS mz 499 : MHz, McOD) 8

0-1.58 (m 5 H) 1.740 1.94-2.05 (m
2.08-2.23

Sodium hydroxide (0.2 mL of 1 N, 0.2 mmol) was added to a solution of
methyl (£)-13-cyclohexyl-6,7-dihydro-6-hydroxymethyl-5H-indolo{2,1-
a][2]benzazepine-10-carboxylate (15.0 mg, 0.037 mmol) in methanol (0.5 mL) and
tetrahydrofuran (0.5 mL) in a microwave vial. The vial was sealed and the contents
heated at 100 °C for 10 min in 2 microwave apparatus. The solution was acidified
with dilute hydrochloric acid to precipitate the crude acid. The solid was collected
and purified on the Shimadzu preparative liquid chromatograph. The product
containing fraction was concentrated on a Speed Vac® to leave the titled compound
as a white solid (10.0 mg, 69 %). ESI-MS mv/z 390 (MH"); 1H NMR (500 MHz,
MeQOD) 6 1.19-1.34 (m, 1 H) 1.36-1.56 (i, 2 H) 1.63 (m, 1 H) 1.74-1.87 (m., 2 H)
1.91-2.21 (m, 5 H) 2.37-2.60 (im, 1 H) 2.74 (m, 1 H) 2.97 (m, 1 H) 3.36 (m, 1 H)
3.47-3.67 (m, 2 H) 4.59 (m, 1 H) 7.38-7.50 (m, 4 H) 7.72 (m, 1 H) 7.88 (m, 1 H) 8.18
(m, 1 H).

Many examples of the instant invention are composed of racemic mixtures of
enantiomers. In addition to the methodology discussed previocusly, such mixtures can
be resolved using preparative HPLC involving a chiral stationary phasge. An
illustrative example of this procedure is provided below.



(n3,3 H 2.88-2.98 (m | H 3.40-3.56 (m

3H) 3. 62-3.91(m 5H) 3. 98(s, 3H) 4. 41- ~0 "' j / 4.51(m |
H 5.19-529 (m | H 7.07 (s, 1 H 7.56-7.63 (m 3 H)
7.68 (m | H 7.76 (d, .f-8.54 Hz, 1 H 7.96 (d,

J=8 H

.55 Hz, | H 826 (s, 13‘50 EMMS nfz 522 (MH); |
NMVR (500 001|sz MeOD) “8 1.20.135 (m 110 1.42- 0
0162(m3 177189(m20)197205|o(d1

) oReBisiael Yok 15 hiohivhs [ e-G gmorpholinyisarbanyl-SHs o

(M iddoldy2,1- @&]Zﬁ&&ep&@w chbotviRacldn 2 H) 826 (s,1 H)
311 Structure Physiochem cal Properties | C50 EC50
ESI-M5 mz 503 (MH); | HNW (500 ~o MHz, MOD) S
1.34-1.44 (m | H) 1.49- NJl6?"m 2H)168177
(m | H 1.84-1.94 (m 2 H 2.Q082¢25 (m 4 H 2.78
(m 1 H HON 2. +3.50-3.60 (m 1 H)
3.66-3.94 (in, H) 3. 99 (ifs, 6.96-7.17 (m 2 H)
7.47 (m | H 7.78 (m ¥

ESI-M5 ml z 607 (MR); | H NVRY5U o MHz, MeOD) 6
1.27-1.41 (m | H) 1.47- .
%. 82-1.91 (m 2 H 2.08-2.26 0

© N
©
w
oo
o
=
3
NI

A solution of racemic 13-Cyclohexyl-6,7-dihydro-6-(morpholinylcarbonyl)-
5H-indolo[2,1-a][2]benzazepine-10-carboxylic acid (20 mg) in ethanol (1mL) was
injected on a Chiralpak® AD column (20 x 250mm, 5iim). The column was eluted

10  with a mixture of 70% heptane and 30% ethanol at a flow rate of 10mL/min for 60

min to give a complete separation of the enantiomers.

Enantiomer 1 (10mg), retention time 14.5min  ESI-MS m/z 487 (MH"), 'H
NMR (500 MHz, CD;0D) & 1.24-1.35 (m, 1 H), 1.40-1.55 (m, 2 H), 1.60-1.68 (m, 1
15 H), 1.76-1.87 (m, 2 H), 1.93-2.20 (m, 4 H), 2.76 (m, 1 H), 2.87-3.02 (m, 1 H), 3.44-
3.51 (m, 1 H), 3.59-3.92 (m, 9 H), 4.47-4.59 (m, 1 H), 4.90 (m, 1 H), 7.31-7.42 (m, 1
H), 7.48 (m, 3 H), 7.72 (m, 1 H), 7.88 (m, 1 H), 8.16 (m, 1 H).

Enantiomer 2 (10mg), retention time 42.8min. ESEMS m/z 487 (MH"), 'H
20 NMR (500 MHz, CD;0D) § 1.24-1.35 (m, 1 H), 1.40-1.55 (m, 2 H), 1.60-1.68 (m, 1
H), 1.76-1.87 (m, 2 H), 1.93-2.20 (m, 4 H), 2.76 (m, 1 H), 2.87-3.02 (m, 1 H), 3.44-
3.51 (m, 1 H), 3.59-3.92 (m, 9 H), 4.47-4.59 (m, 1 H), 4.90 (m, 1 H), 7.31-7.42 (m, 1
H), 7.48 (m, 3 H), 7.72 (m, 1 H), 7.88 (m, 1 H), 8.16 (m, 1 H).
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m 1H) 3. 05(s,6H) 3.46- o/ 3.76 (m 8 H)
.49 (br s, 1 H
7.06(s,1H)7.19(m1H) 7.24 (m 1 H 7.64
.76 (dd, J-8.55,1.53 Hz, | H 7.95 (d,

.f-8.55 Hz, 1H)8.26(s,IH) I-M5 ink 501 ;1H NWR (500
MHz, McOD) 61.20-1.34 (m 138- f'o0 1.53 (m 3 to
173185(m 2 H 191217(m 4 H 2.85 (m 1H
3. 35- 9
5.19 3(@% flagledy @mﬂm’w*voj)gya}ﬁry%%%dc’e’gff(-&{mwlﬁ%’m carbonyl) -
(4, Se2inkllofY 1-alYberodcpite 0 barbdzaigd ), 2. 59 1141 H)
7.55 (d, .54 Hz, 1 H 7.71 (d4 J=8.39,1.37 Hz,
I H)7.86(d, J8. 55Hz IH)820(s,IH) 312 Structure
Physi ochem cal Pro es 1 C50 ECso (500 ESI-M5 m 515 ;
nmo Mz, MeOD) 81.21-1.31 (m | :;’9’\(; 56 (m 3
H 1.76-1.85 (m 2 H) 1.93-2.18 o l@\_gJ
4H) 2. 87(m 111)3.35-3. 71(m 8H) 3.93: H 3.96 (s,
311) 4.39 (br s, 1 H H 6.98 (s, |

7.11 (d, O/ .Y-2Ni dd, J=8.70, 2. 59
Hz, 1 H) 7.57 (d, /8% dd,

1-[3-(Dimethylamino)propyi]-3-ethylcarbodiimide hydrochloride (11.8 mg,

0.06 mmol) was added to a solution of Enantiomer 2 (10 mg, 0.02 mmo) and
DMAP( 25.1 mg, 0.21 mmol) in DMA (1.0 mL) and CH,Cl; (1.0 mL) at 22 °C. The
vial was shaken for a minute at 22 °C, N;N-Dimethylsulfamide (7.5 mg, 0.06 mmol)

10  was then added. Stirring was continued at 40°C for 18 hr. The solution was filtered
and purified on the Shimadzu preparative liquid chromatograph. The product
containing fraction was concentrated on a Speed Vac® to leave the titled compound
as a white film (4.0 mg, 35 %). ESI-MS m/z 579 (MH"); "H NMR (500 MHz,
CD;0D) & 1.24-1.35 (m, 1 H) 1.42-1.54 (m, 2 H) 1.60-1.68 (m, 1 H) 1.82 (m, 2 H)

15 1.97 (m, 1 H) 2.02-2.18 (m, 3 H) 2.74-2.86 (m, 1 H) 2.94-3.01 (m, 1 H) 3.04 (5, 6 H)
3.51-3.57 (m, 1 H) 3.60-3.90 (m, 9 H) 4.49-4.66 (m, 1 H) 4.81-4.97 (m, 1 H) 7.31-
7.43 (m, 1 H) 7.45-7.53 (m, 3 H) 7.59 (m, 1 H) 7.92 (m, 1 H) 8.07 (m, 1 H).

An additional methodology for the generation of the fused heterocyclic ring
20  systems of the instant invention involves a Michael reaction between acrylonitrile
and a suitably functionalized indole derivative, as shown in the scheme provided

below.



J=8.54,1.53 Hz, | H) 7.90 (d, J=8.2
1H) 8. 22(s, 1H) BSI-MS iz 446 ?M ;
MOD) 8 1.15-1.34 (m | H 1.39- 0
1.72-1.89 (in, 2 H 1.98-2.22 0 (m
3.94 (s, 3 H 3.96 o N (s,3H 421(m
1=2.44 Hz, 1 H 7:20 1 H 7.
7.70 (d, .P-8.55 Hz, 1 H 7.
7.91 (s, 1 H 8.28 (s, 1H ES|
(500, Mz, DMBO-D6) 81.07-1.22
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Alkylation of the bromoindole shown provided the alkylated product in good

yield. Subsequent Suzuki reaction of this compound with 2-formylboronic acid

5  provided the indole formyl intermediate as the major product, with an additional
minor product being identified as the indolobenzazepine shown. Alternatively,
alkylation of indole aryl aldehyde derivative shown in the above scheme with
acrylonitrile using the strong base, benzyltrimethylammonium hydroxide, resulted in
formation of the isomeric indolobenzazepine shown at the bottom of the scheme.

10

Methyi 2-bromo-1-(2-cyanoethyl)-3-cyciohexyl-1H-indole-6-carboxylate.

15 Acrylonitrile (10 mL of 1.52 M in 1,4-dioxane, 30.4 mmol) was added to
methyl 2-bromo-3-cyclohexyl-1H-indole-6-carboxylate (840 mg, 2.5 mmol) in &



002 H 279292(m 2 H 3.01(s, 6 H 3.06- ~'p
3.20 (m 1 H) 3.40-3.55 (m1 H 4.37 (m
1H)5.14(m | H) 6. 94(a, 1H) 7. 47-7.58 (u4

411) 7. 62(d, J=7. 02Hz, 2H) 7. 95(d, J=8. 55Hz, 1H) 8. 16( s,
1H) ESI-MS i z

499 (M1 ); ffl NVR (500 Mz, MeCD) 8~
103136(m 4 H 1.38- r%1.58 (m 4 H 1.76-1.86
m211)1942030r~(m 1 H 2.05-2.24 (m 3 H

5 ROpeye { 18s il Yol il SR -l vy lhded ve

H) Byrifge7 ThO viah wad hbated. Mba (microtvavéiapparatvs ok, 1 hrSatSBI0°C. The

e sl agodtet pnd Boreilo/peintiabling oAite boqurs Bhe grynpfar solid

6 Owascdildafd( washed withSwathr dhdGibied.. Betrystallizatitd) frdmBthanoll gave the

%301’?‘% agé)‘(’-él" r’FP é@wggﬁ%%m;’mgﬁ%memm

(m ﬁi&@@ é@ni 1R7- Mégﬂn,lﬂrLéEoérQoﬁr(m,‘mﬁ}zﬁ Q@é)(@,lnga

| 7.89 , 5
BN 3H7 éﬁlimﬂtﬁ%tfﬁﬁéggﬁy%?ﬂg i fF8.42, 1.46 Hz, 1
Prom&tmq&,ﬁ@i@@%@s&ﬁ 1.z 522 (Mj); iH NWVR (500

10 Methyl 6-cyano-13-cyclohexyl-7H-indolo[2, I-q] [2] benzazepine-10-carboxylate.

Tetrakis(triphenylphosphine)palladium(0) (207 mg, 0.18 mmol) was added to

15  astirred and degassed mixture of methyl 2-bromo-1-(2-cyanoethyl)-3-cyclohexyl-
1H-indole-6-carboxylate (695 mg, 1.8 mmol), 2-formylphenyl boronic acid (233 mg,
1.56 mmol), LiCl (151 mg, 3.57 mmol) in ethanol (5.8 mL) and toluene (5.8 mL)
containing 1M aqueous sodium carbonate (5 mL, § mmeol). The mixture was stirred
under reflux for2 hr, The mixture was cooled and diluted with ethyl acetate. The

20  organic layer was washed with water (2x), followed by brine, and dried over sodium
sulfate. The extract was concentrated and partially purified by chromatography on
Si0; (35 g) using the flash technique and eluting with methylene chloride with
between 10-20 % ethyl. acetate. A solution of the residue when stood in methanol
deposited yellow needies of the titled compound. MS m/z 397 (MH"); (500 MHz,

25 CHLOROFORM-D) 6 ppm 1.31 -2.16 (m, 10 H) 2.73 - 2.89 (m, 1 H) 3.97 (5, 3 H)
4.46 (s, 1 H) 5.00 - 5.17 (m, 1 H) 7.41 - 7.47 (m, 1 H) 7.49 - 7.53 (m, 1 H) 7.55 (s, 1
H) 7.57 - 7.61 (m, 1 H) 7.79 (d, J/=8.55 Hz, 1 H) 7.91 (d, /=8.55 Hz, 1 H) 8.18 (5, 1
H).




Mz DMBO-D6) S 1.11-1.20 (m | H 0 on 1.34-1.48
(n3,3 H 1.66-1.77 (m 2 H 0 1.84-1.94 (in, | H
1.96-2.09 (m 3 H 2.78 o*f 1 (m 1 H 3.89 (s, 3 H
4.14 (m 1 H) 523 ~/f (s,2H5.57(m|H7.32(m1H7.39
(m 2H) 7.44 (t,J-7.48Hz, 2H).7.53(m 3 H)
7.63(d,.f-8.24Hz, | H 7. 85(s TH)

7.91(d, J=8. 55Hz, 1H) 8. 16(s, 1H) ESI-MS mfz 535 (MH ):

sl b - M*fofe%%%ﬁcz o LalTalpentegipines i rvaoisge

91 (m | H 3.04 (s, 6 H 3.06 0 H(s, 6 H 4.38 (m
H 521 (m 1H 7.09 (br s, 1 7.57 (m 3 H
.62 (dd,./.55, 1.53 Hz, 1H) 7. 65(nf 1H) 7. 96(d, ./=8.55
1 ;

o)

1

H) 8. 14(s, | H) ESI-MS |H NVR (500 Mz,
o) 0 NN1.59 (m 3
1 H 2.05-2.23

IZTNPNe

(m 3 H 2.87-3.09 (m No | N/ |

7H) 4.39(m | H) 5. 20(m | H) 7. 07(s, | 7.52-7.61 (in, 3
M) 7.66 ((, .17.02 He, | H) 7.74 (dd dl 55, 1.22
Hz, 1 H 7. 92 =&55Hz, 1H) 8. 23( s, | 315

&t r uct ur AcTIgpifri éﬂre 1.5 s4-lioxanecs §4 ) way addest to
m

Z i3 8-cycldbbx MR (2-hyiphenyl)-1 H-indole-6-carboxylate (200 mg, 0.55
mmol) in a microwave vial, The vial was sealed and Triton® B (5000L, 0.110mol)
was added via syringe. The vial was heated in a microwave apparatus for 1 hr at
100°C. The solution was concentrated and the residue dissolved in methylene

10 chloride. The solution was applied to a silica gel thick layer plate. The plated was

eluted with hexanes —ethyl acetate (8:2). The product containing band was extracted
with methylene chloride —methanol (3x). The combined extracts were concentrated
and the residue recrystallized from methanol to afford the titled compound as a tan
solid. MS m/z 397 (MH); 1H NMR (300 MHz, CHLOROFORM-D) O ppm 1.16 -

15 2.25(m, 10H)2.90 - 3.10 (m, 1 H) 3.20 - 3.34 (m, 1 H) 3.60-3.75 (m, 1 H)3.95 (5,

3H)7.28-7.49 (m, 4 H)7.76 (s, 1 H) 7.86 - 7.97 (m, 2 H) 8.13 (5, 1 H).

Additional examples of compounds of Formula I are compiied in the
following table, and are provided for illustrative purposes only, and are not intended to
20 limit the scope of the current invention. All of these examples can be prepared using
one or more, or séme combination of the methods and procedures described in the
preceding sections of this document.

25



1 MHz, McOD) 8 1.20-1.31 (in, | H 1.38- o NN 1.56 (m
3 H 1.76-1.87 (m 2 H 1.95-2.24 0 - (m 4 H
2.88-3.10 (m 7 H 3.95 (s 3H oN/ 439 (m | H
5.19 (m | H 7.07 (s, 1

7.51-7.60(m 3H) 7. 65(d36 H 7.73 (d(L,
J-8.54,1.53 Hz, 793%‘3?,J8551141H)823(s,
1 H ESI-Ms ink 579(|\/R) "H NMR (500 MHz, CD30D) S

L ﬁ)g“}:"ggd‘?{r%“%Egg”}‘ﬁfﬁ??zl 571(%4 (1mH) 22H)02126c1)81(?n8 (3m

I—I) 0 ~N. 0 Stnistie 74- 2. 86] (M _Physidchembal Rropertiésn) 1] Mso | ECso
3.04 (s, 6 H 3.51-3. 57| GSiMS mkl6 1500 BLIMR (500 9 H)
4.49-4.66 (m 1 1-4 m I
H [7. 45-7. (53 (m ¥ 7.8 M%Z’ Lgliwlfé (m’3'§2§307(§n 11D
ESI|- VS mlz 542 ; VR Sé'b(m’ et Bt s
1.17-1. 81 3 H) @.51‘93,827‘493((ml]ﬂ)l)3:94(§25}l) g2

(mj2H) s Eoy T : lsk&aﬁ(&% 4113(b§ sHeN N
2. €1-2' 99 N8- B Z i 1@34 (m
1 H) 4.60 L G9-7 Eﬂ(‘" 7 (jm 4
H) {7.52-7 m w7.83(ﬁﬁ-1$q)(mesn-7m(dsﬁ5%%l 1H
NVR (500 N MHz, MeQD) S [IHi#¥ZmdAAn(m 18 H) 2.67-

[BSI-MS m/z 506 (MH'); 1H NMR (500
MHz, MeOD) 5 1.24-1.39 (m, 1 H) 1.40-
1.57 {m, 3 H} 1.73-1.89 (m, 2 H) 1.95-2.06
(m, 1 H) 2.06-2.23 (m, 3 H) 2.85-2.91 {m,
1 H) 3.35-3.71 (m, 8 H) 4.46 (brs, [ )
5.21 (brs, 1 H) 7.00 (s, 1 H} 7.56 (m, 2 H)
7.61 (s, 1 H) 7.76 (d, /=8.24 Hz, 1 H) 7.94
(d, J=8.55 Hz, 1 H) 8.27 (s, 1 H)

ESI-MS m/&z 520 (MH"); 1TH NMR (500
MHz, MeOD) 8 1.26-1.39 (m, 1 H) 1.41-
1.58 (m, 3 H) 1.78-1.86 (m, 2 H) 1.93-2.04
(m, 1 H)2.04-2.22 (m, 3 H) 2.80-2.93 (m,
1 H) 3.39-3.71 (m, 8 H) 3.96 (s, 3 H) 4.43
(brs, 1 H)5.20(brs, 1 H)6.99 (s, 1 H)
7.55 (3, 2 H) 7.60 (s, 1 H) 7.75 (d, J=8.54
Hz, 1 H) 7.94 (d, J=8.55 Hz, 1 H) 8.26 (s,
1H}

Q ESI-MS m/z 450 (MH")




3 .01 (m5H)3.03(s,6H)3.16-3.29(m2 0 o H)
3.39-3.58(m 2 H 3.59-3.78 (m 3 H) 11 3.81-3.94 (m
1 H 456 (m1H 7.39-7.54

(m4H) 7.58(m 1H)7.93(mIH 7.99 (m1H) 316 Structure
Ph iochem cal Properties |I¢R0 EC50 ESI-MS ml 646 09-0;
1H NWVR (500 MHz, McOD) 8 1.13-2.42 (m 18 H) 2.65- 0
"a" 3 01 (m5H)3 03(s 6H)3 11- 3. 22(m2 0 o H)

3 At faZe) —/o/ Q1N AN C

" BliyHackephial Prope " s

7.93 ‘él-mfy i Q‘m{’?‘s ESI\ oN
(300 oWeOW-zz}** 5803186 {(m
91 (ch, 2423 1-8.98 (@2 HY2 49)2.69

3.8
1@) ﬁ?%@%@&ﬁ S” 13.560 ([n.H)
403444 (5 2 Hy 4 1‘*1‘”|1|)(’“'é’“_iE (d,
1304296 663 ) 5.59-5. 1R, (150@9 | M-z,
H), 11-1)436-8 @3 ) sho @3~k
2 (d, J=8.55 Hz, { H) 8.37 (4,
J=8.'55Hz,1H)869(s,1H)

ESI-MS m/z 499 (MH"); 1H NMR (500
MHz, MeOD) & 1.20-1.58 (m, 5 H) 1.79-
1.86 (1, 2 H) 1.94-2.05 (m, 2 H) 2.08-2.23
(m, 3 H) 2.88-2.98 (m, 1 H) 3.40-3.56 (m,
3 1) 3.62-3.91 (m, 5 H) 3.98 (5, 3 H) 4.41-
451 (m, 1 H) 5.19-5.29 (m, 1 H) 7.07 (s, 1
H) 7.56-7.63 (m, 3 H) 7.68 (m, 1 H) 7.76
(d, /=8.54 Hz, 1 H) 7.96 (d, /=8.55 Hz, 1
H) 8.26 (5, 1 H)

BSL-MS m/z 522 (MHY); 1H NMR (500
MHz, MeOD) § 1.20-1.35 (m, 1 H) 1.42-
1.62 (1, 3 H) 1.77-1.89 (m, 2 H) 1.97-2.05
(d, 1 H) 2.06-2.25 (m, 3 H) 2.93 (m, 1 H)
3.08(s, 6 H)3.91 (s, I H) 4.28 (m, | H)
5.75 (m, 1 B) 7.59-7.69 (m, 4 H) 7.68-7.75
(m, 1 H) 7.97 (m, 2 H) 8.26 (5, 1 H)
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ESI-MS m/z 607 (MH"); 1H NMR (500
MHz, MeOD) § 1.27-1.41 (m, 1 H) 1.47-
1.65 (m, 3 H) 1.82-1.91 (m, 2 H) 2.08-2.26
(m, 4 H) 2.96 (m, 1 H} 3.05 (s, 6 H) 3.46-
3,76 (m, 8 H) 4.02 (s, 3 H) 4.49 (brs, 1 H)
5.21 (brs, 1 H) 7.06 (s, 1 H) 7.19 (m, 1 H)
7.24 (m, 1 H) 7.64 (m, 1 H) 7.76 (d4,
J=8.55, 1.53 Hz, 1 H).7.95 (d, /=8.55 Hz,
1H)8.26(s,1H) '

ESI-MS m/z 501 (MH); 1H NMR (500
MHz, MeOD) & 1.20-1.34 (m, 1 H) 1.38-
1.53 (m, 3 H) 1.73-1.85 (m, 2 H) 1.91-2.17
(m, 4 H) 2.85 (m, 1 H) 3.35-3.71 (m, 8 H)
3.91 (s, 3 H) 4.38 (brs, 1 H) 5.13 (brs, 1
H) 6.95 (s, 1 H) 7.08 (d, /=2.75 Hz, 1 H)
7.14 (dd, J=8.70, 2.59 Hz, 1 H) 7.55 (d,
J=8.54 Hz, 1 H) 7.71 (dd, /=8.39, 1.37 Hz,
1 H) 7.86 (d, J=8.55 Hz, 1 H) 820 (s, 1 H)




H) 6. 74(m 2H) 6. 97(s, 1H) 7. 42(d, \O/ .17.63 Hz, |

H)
7.51(m 2 H 7.59 (m | H 7.72 (d, J=8.55 Hz, 1 H)
7.91 ((L J=8.55Hz, 1 H) 8.15(s, | H 8.19(m2 H CH
ESI-MS miz 487 ; 1H NMR (500 MHz, MeOD) 6 1.27-2.20

14 H 2.87 ON 3 17-3.42 |
(m H) (m Z'é,f'ﬂ( (m 1 H

351-4.00 (m 4. 03- m1l H 4.434.65 (m | H)
xo | %/ 733751(m 4 H) 772(m | H 7.87 (m
1 Q e L . e , E NVR-(-508
6 a K y ] 3 __ ECSO
3.17342(m 1H) 3.52-3| & (in,
| H) 4.42-4.65 (t n, H) Maawoa)lal(zmsmmm){)vswz (m |
:;?q 7. 87h(m_ lll'DPS-r%l(ltﬂl_ 1H %%nﬁtmbt@ww:mms-z 8 cod
YSI ochem ca rfoperti eg

(] THNVR (50t VS o) ’14':’%-0‘59%‘? %NNS%‘[}L)
2. 14- Q. 3H) 3. 04 3936+ H) 3%(83 M) 43 (ar s, 1§D
3. 37-8, K ) 7. 39-[/5.6%rc0m4.98s, 1 )y7.1u, p 4. 59
(i, 1°H O L) 1799582, 18) £ 1B(ad, -8.70, 2.59 Hz,

1H) 7.57 (4, /=8.55 Hz, 1 H) 7.72 (dd,

J=8.54, 1.53 Hz, 1 H) 7.90(d, /=8.24 Hz,

1H) 822 (s, 1 H)

ESI-MS m/z 446 (MH'); 1H NMR (500
MHz, MeOD) 8 1.15-1.34 (m, 1 H) 1.39-
Oy ~OH 1.58 (n, 3 H) 1.72-1.89 (m, 2 H) 1.98-2.22
o N (m, 4 H) 2.89 (m, 1 H) 3.94 (s, 3 1) 3.96
o N (s, 3H) 421 (m, 1 H) 5.67 (m, 1 H) 7.17
0 Y, Q o | (4,244 1z 1 H) 7:20 (m, 1 H) 7.60 (4,
J=8.55 Hz, 1 H) 7.70 (d, /=8.55 Hz, 1 H)
. 7.89 (d, /=8.55 Hz, 1 H) 7.91 (s, 1 H) 8.28
(s 1 H)

ESI-MS m/z 460 (MH'); LH NMR (500
MHz, DMSO-DS) § 1.07-1.22 (m, 1 K)
1.32-1.48 (m, 3 H) 1.66-1.77 (m, 2 H)
1.83-1.94 (m, 1 H) 1.94-2.11 (m, 3 H)
2.73-2.82 (m, 1H) 3.79 (s, 3 ) 3.89 (s, 3
H) 3.91 (s, 3 H) 4.18 (br s, 1 H) 5.58 (br 5,
1 H) 7.26 (dd, J=8.85, 2.75 Hz, 1 H) 7.34
(d, /=2.44 Hz, 1 H) 7.54 (4, /=8.55 Hz, 1
H) 7.63 (dd, J=8.55, 1.53 Hz, 1 H) 7.91
(m, 2 H) 8.18 (s, 1 H)




IH ESI-MS miz 646 ( ; IHNWVR (500 r" Mz, McOD) S
1.07-2.50 (m 19 H) 2.68- 3.01 " 3.36-3.84 H (m5 H)
4.19-4.39 (ml H p 0 4.50-4.74 (m 1 H 7.38-7.51
(m 413) 7.55-7.69 (m 1 H 7.86-8.09 (m 2 H)
ESI-MS mlz 580 ; 113 NMWR (ﬁ)go MHz, MeOD) 6 1.25-1.35
(m 1 H 1.40- 1.56 (m 2 1.61-1.68 (m | H)
1.78-1.87 pJ~ (m2H) 1.94-2.18(m 4H) 2. 79(mIH) 00
. \

2L ’)1/I’)

S Bhyslochen: 1165 [ ECx

P O B |1
_ Mz, MeOD) § 0.93-1.30 (m, 6 H) 1.34-
1"')(}‘) D§’5((Hﬂ4a)llhb-:55dm.ﬁ/ﬁ)ndoao5;237

e a0’
5 H0279:2.5 (7 B 391 G, 6 3.065 |
B2RH; BI)BB-6195 (g1 HH37En76- 4. 13
o 5.4 (@916 894 &H) 4.4 58
(m, 4 H) 7.62 (d, J=7.02 Hz, 2 H) 7.95 (d,
J=8.55 Hz, 1 H) 8.16 (s, 1 )

L3P3_zT 3

ESI-MS m/z 499 (MH"); 1H NMR (500
MHz, MeOD) & 1.03-1.36 (m, 4 H) 1.38-
1.58 (m, 4 H) 1.76-1.86 (m, 2 H) 1.94-2.03
(m, 1 H) 2.05-2.24 (m, 3 H) 2.43-2.62 (m,
2 H) 2.90 (m, 1 H) 3.30-3.38 (m, 4 H) 3.47
(m, 2H) 446 {m, 1 H) 5.15(m, 1 H) 6.93
(br 5, 1 H) 7.52-7.60 {m, 3 H) 7.65 (m, 1
H) 7.77 (d, J=8.55 Hz, 1 H) 7.94 (4,
J=8.55Hz, 1 H)8.25(s, 1 H)

ESI-MS m/z 513 (MH'); 1H NMR (500
MHz, CHLOROFORM.D) 3 0.98-1.58 (m,
8 H) 1.68-1.84 (m, 2 H) 1.87-2.16 (m, 4 H)
2.28-2.52 (m, 2 H) 2.83 (m, 1 H) 3.30-3.81
(m, 6 H) 3.96 (s, 3 H) 4.46 (m, 1 H) 5.03
(m, 1 H) 6.81 (brs, I H) 7.41 (m, 1 H)
7.49 (m, 2 H) 7.56 (m, 1 H) 7.76 (dd,
J=8.39, 1.37 Hz, 1 H) 7.89 (d, /=8.55 Hz,
1H) 8.13 (s, 1 H)




7.89-7.97 (in, I H 7.99-8.08 (m | H 319 Structure
Physi ochem cal | C50 EC50 ESI-MS nth 655 (MH) MHz,

MOD) 8 1.20-1.71 (m 4 H) 1.78 1.88 (m 2 H)
1.93-2.22 (in, 4 H 2. 74 2 94 (m 2 H 2.96-3.07 (m
7 H 3.65-3.77 (in, Hj,3- 81-4.05 (m 7 H)
4.07-4.20 (m 1 H u 11514 70 (m 1 H 7.19-7.29
(m 2 H  7.32-7.44 (m 1 H) 7.44-7.55 (m 3 H)

A PRI TN N W;és:::uzfrdso
MG 8 1.40-1:56 (in, $ H) 157 (m

1.70-1.90 (m 7 1.94 ilzdsfc/ﬁﬁﬂml#)') @W@ 3{m B
H)( I\ m&mcﬁﬁs)smuﬂzdﬁu,ﬂms- .62
i 1.

7. 4d fi)g?b;‘,gm% % I
(; i34 ime‘e‘*)(lﬁ?'z?ﬁﬂb-"@%’f 0 H
1.4 )G, (1 1) 3.9 (P H14.8m2l D520

(m a S2 55 ( Y32 0m] 18 7397 3- 4. Op
(m b S e )

3H)7.63(d,~8.24 Hz, 1H) 7.85(s, 1 )
7.91(d, ~8.55Hz, 1 H) B.16 (s, 1 H)

ESI-MS m/z 535 (MH®); (H NMR (500
Mkz, MeOD) 5 1.17-1.30 (m, 1 H) 1.39-
1.58 (m, 3 H) 1.75-1.87 (m, 2 H) 1.94-2.25
(m, 4 H) 2.91 (m, 1 K) 3.04 (s, 6 H) 3.06
(s, 6 H) 438 {m, 1 H) 5.21 (m, 1 H) 7.09
(brs, 1 H)7.57 (m, 3 H) 7.62 (dd, /=8.55,
1.53 Hz, 1 H) 7.65 (m, 1 H) 7.96 (4,
J=8.55 Hz, 1 H) 8.14 (s, 1 )

BSI-MS m/z 429 (MH'); 1H NMR (500
MHz, MeOD) § 1.17-1.34 (m, 1 H) 1.38-
1.59 (m, 3 H} 1.76-1.85 (m, 2 H) 1.92-2.05
(m, 1 H) 2.05-2.23 (m, 3 H) 2.87-3.09 (m,
7'H) 4.39 (m, 1 H) 5.20 (m, 1 H) 7.07 (s, 1
H) 7.52-7.61 (m, 3 B) 7.66 (4, /=7.02 Hz,
1 H) 7.74 (dd, /=8.55, 1.22 Hz, 1 H) 7.92°
(d, /=8.55 Hz, 1 H) 8.23 (s, 1 H)




7.85-7.912 (m I1H8.15(m 1H) OH ESI-M5 mh 487 ;
IHNVR(300 0O Ha MHz, ACETONE-D6) 8 1.16-2.23 (m 14
H 2.73-2.90 (m 2 H 2.92-3.07 (m | H HOH
3.15-3.62 (m 2 H 3.64-4.22 (m 5H 459 (m 1H
7.27-7.56 (m 4 H) 7.74 (t, SJ =7.87 Hz,

1H) 7.93(m 1H) 8. 26(m 1H) 328" Structure Physi ochem cal
Properties ICBO ECSo ESI-M5 m z 447 ( ;| nobo (500

mwi. A ‘Jﬁf"llo aqai:t%%

(m|1 H 0 2.00-2.12 (m % B30 '

| H, 2.72-2.81 (m 2 H) maa@m@tmalzmwmsm-s 20
Sfm6 1 Hzg 3.20-3.081n(m H)ss(nﬁaﬁﬁrﬁ-l%@(rﬂ,mbﬂmoo "
1H 7.8 % sﬁ\}éq'ﬁy*ﬁ’is?i%nﬁ) | H
NVR D #-3%my t )19 (md A7, 159 N H)
1.4 LJSQ?(omnAH)H)ss&i,JE@qILHz% (m 2
H 1 g 7632, 143 1?1)'79"3(% 87
(m é} 3 68(m 17 3. o6
(m 2 (& D)

ESI-MS m/z 579 (MH"); 'H NMR (500
MHz, CD;0D) § 1.24-1.35 (m, 1 H) 1.42-
1.54 (m, 2 H) 1.60-1.68 (m, 1 H) 1.82 (m,
2 H) 1.97 (m, 1 H) 2.02-2.18 (m, 3 H)
2.74-2.86 (m, 1 H) 2.94-3.01 (m, 1 H) 3.04
{s, 6 H) 3.51-3.57 (m, 1 H) 3.60-3.90 (m, 9
H) 4.49-4.66 (m, 1 H) 4.81-4.97 (m, 1 H)
7.31-7.43 (m, 1 H) 7.45-7.53 (m, 3 H) 7.59
(m, 1 H) 7.92 (m, 1 H) 8.07 (m, L H)

ESI-MS m/%z 542 (MH'); 1H NMR (500
MHz, CHLOROFORM-D) 5 1.17-1.51 (m,

oo N_J |3H) 157171 (m, 1 H) L.72-1.82 (m, 2 F)
o 1.87-1.96 (m, 1 H) 1.96-2.11 {m, 3 H)

l/\u @ N 2.61-2.99 (m, 3 H) 3.48-3.96 {m, 16 H)
o/ 4 Q 4.08-4.34 (m, 1 H) 4.60 (m, 1 H) 7.00-7.14
. (m, 1 H) 7.29-747 (m, 4 H) 7.52-7.79 (m,

1 H) 7.86 (m, 1 H)

ESI-MS m/z 646 (MH'); 1H NMR (500
MHz, MeOD) 3 1.12-2.42 (m, 18 H) 2.67-
3.01 (m, S H) 3.03 (s, 6 H) 3.16-3.29 (m, 2
H) 3.39-3.58(m, 2 H) 3.59-3.78 (m, 3 H)
3.81-3.94 (m, 1 H) 4.56 (i, 1 H) 7.39-7.54
(m, 4 H) 7.58 (m, 1 H) 7.93 (m, 1 H) 7.99
(m, 1H)




4.60 (m 1 H) 7.26-7.57
(m 1 11) 8.23 (d, J=21.
H: 1H NVR (500 Mz, Me
1.57 (m 2 H 1.62-1.71
232-2.68 (m 1 H) 2692

(m 4 H 7.74 (m
96 Hz, 1
OD) 8 1.24-1.39 (m
(m 1 H 1.78-2.26

8%16

111) 7.93
H ESI-MS niz 806 (M
H 1.39-
(m 14 H
111) 2.93-3.05 (m 2

H 3.36-3.49 (m | 77(m2|—|)379398
s dounisin th o el (n iy 6
(5 1) S 3] 7 Pcemelopete . T Crg EC,
8.Cé.0 (m 2 H) 321m Structl‘éﬁl‘équl\‘?yéﬁG?éﬁ‘é?ﬂf[mR@oope;ti ds
| C30 ECso ESI - M5 Z 3| MHA MeOVR (. BA2 (dVHIR H) MSOD) 8
iﬁ 135 ﬂ{ﬁ% S038, 48 o RadwdP | (M |
(ml ~ty@ 53- 3. 93‘0(3#%8%2;7”34‘2%4’3 ;?Gn 1 H)
6. 4 1 H)3.80:339 (1 54-554.754ma )

7.5 7. 60- 7746 54 (&, 430 Y80 (m, 1 H) 7.93 (m,

N A L 2 TEN L R e
1.56-2.26 (in, 20H)2.41 2.60 (m 2H)2702.$5(m
2 {2 91-3702 ESI-MS m/z 498 (MH'); 1H NMR (300

MHz, MeOD) § 1.26-1.36 (m, 1 H) 1.38-
1.57 (m, 3 H) 1.71-1.88 (m, 2 H) 1.90-2.23
(m, 4 H) 2.89 (m, 1 H) 3.03 (s, 6 H) 3.36-
3.81 (m, 8 H) 4.37 (m, 1 H) 5.18 (m, 1 E)
7.03 (s, 1 H) 7.49-7.69 (m, 5 H) 7.95 (d,
J=8.42 Hz, 1 H) 8.15 (4, /=1.46 Hz, 1 H)

ESI-MS m/z 653 (MI'); TH NMR (500
MHz, MeOD) & 1.20-1.34 (m, 1 H) 141-
1.59 (m, 3 H) 1.78-1.87 (m, 2 H) 1.93-2.23
(m, 4 H) 2.93 (m, 1 H) 3.02 (s, 6 H) 3.50-

{ 3.94 (m, 8 H) 4.42 (0, 1 H) 5.25 (m, 1 H)

7.10 (d, J=6.41 Hz, 2 H) 7.14 (s, 1 H) 7.60
(m, 4 H) 7.68 (d, J=7.63 Hz, 1 H) 7.98 (d,
J=8.55 Hz, 1 H) 8.17 (m, 3 H)

ESI-MS m/z 563 (ME'); 1H NMR (500
MHz, CHLOROFORM-D) § 1.17-1.32
(m, 1 H) 1.32-1.51 {m, 2 H) 1.61-1.71 (m,
1 H) 1.77 (m, 2 H) 1.89-2.15 (m, 4 H)
2.65-3.09 {m, 3 H) 3.61-4.07 (m, 11 H)
4.18 (m, 1 H) 439 (m, 1 H) 4.58 (m, 1 H)
6.94 (m, 2H) 7.27 (m, 1 H) 739 (m, | H)
7.44 (m, 2H) 7.74 (m, 1 H) 7.87 (m, 1 H)
8.10 (m, 1 H) 8.35 (m, 2 H)




App(in, 1 H 336-3.85 (m 5H 4.39-4.62 (m 1 H
6.40 (d, .F-15.87 Hz, 1 H) 7.35-7.50 (m 4 H
7.50-7.59 (m 3 H) 7.59-7.68 (m 3 H) 7.85-7.93 (m 1
H 7.97-8.11 (m 1 H ESI-MS mz 797 ( : |IH NMR (500
Mz, MeOD) S 1.22-1.38 (m .1 H 1.42- 1.55 (m 3 H)
1.59-1.73 (m 2 H 1.78-2.3 (m 20 H 2.41-2.50 (m
1 H m ~2 H 2.97-3.27 (m 4 H 3.36-3.45
(m 368 (A2 H 3 71-3 78 (m 1 H)

3, By 4. 264] iochpmica] = s 6 ECso
Hz , ;]@6.1" MS i S T HINMRE30P 1 | 4
7. . . 75 | Mz, McO®) 5511163 (i, 48) 159-90] (s,

! $=8.54 Hz| g 6 P28 (SIS (m,

Ph ~properties, %( qg%s?%-mmd’mo ;
1H MeoD) §°T1724- ™15 15391
1.58 1280- 1. 69 | #I-BHAEH I.YH61 B0 @d 11 H)
2.?\‘2 H)H)z. (72-42H8569((m2m6.9ﬂ¢ﬂ#.98ﬂz319?t_0(m %
H B. q B 35 23k forr )= |

3 353 SERER E s

L J914. 9 1 H|4.71 (d, J=14.95 Hz, | H)
6.34- 6.47(m 1 F) 7. 41- 7. 5| EShMIHA SCEED; THNMR (500

J-13. 89, 8. 70Hz, 2H) 7. 59- 7} £, ((RLORDFORM-D) 6 1.12-1.61 (m,

4 H) 1.70-1.86 (m, 2 H) 1.88-2.21 (m, 4 H)
2,85 (t, J=11.44 Hz, 1 H}3.27-3.87 (m, 8
H)390(s,3H)443(m, 1 H) 5.14 (m, 1
H) 6.74 (m, 2H) 6.97 (s, | H) 7.42 {d,
J=1.63 Hz, 1 H) 7.51 (m, 2 H) 7.59 (m, 1
H)7.72 (4, /=855 He, 1 H) 7.91 (d,
JB.55Hx, 1H) 8.15(s, 1 ) 8.19(m, 2
H)

ESI-MS m/z 487 (MH'); 1H NMR (500
MHz, MeOD) § 1.27-2.20 (m, 14 H) 2.87
(m, 3 H) 3.17-3.42 (m, 1 H) 3.51-4.00 (m,
5 H) 4.03-4.27 (m, 1 H) 443-4.65 (m, 1 H)
7.33-7.51 (m, 4 H) 7.72 (m, 1 H) 7.87 (m,
1H) 8.21 (m, 1 H)

ESI-MS m/z 487 (MH"); 1H NMR (500
MHz, MeOD) § 1.22-2.19 (m, 14 H) 2.87
(e, 3 H) 3.17-3.42 (m, 1H) 3.52-3.98 (m, 5
H) 4.01-4.26 (m, 1 H) 4.42-4.65 (m, L H)
7.33-7.51 (m, 4 H) 7.72 (m, 1 H) 7.87 {m,

1H)821(m,1H




7.91 (d, J=8.24 Hz, 1 H 7.98 (s, | H ESI-M5 mz 742
(MH ;1H NWR (500 MHz, McOD) S 1.19-1.38 (m1 H) 1.38-
1.56 (m 2 H 1.58-1.69 (m 1 H 1.74-2.27 (m 14 H)
240 (m I H 2.59 (m I H 2.70 ~gA (m 111) 2.93

(m6H)3.38-4.10 (m6H) 4.29-4.46 (m | H 4.54(d,

J--14.95 114 1 H) 6.40 (¥ 1D 7.40-7.51 (m 4 H

7. 50- 760(m 2H)759772(m 4I3)786803

3

ECso

1 H 7.23 (t, J,B\'j@ MHz, McOD) & 1.07-2.50 (m, 19 H) 2.68-
A 3.01 (m, 4 H) 3.02 (s, 6 H) 3.16-3.32 (m, 3
H) 3.36-3.84 (m, 5 H) 4.194.39 (m, 1 H)
4.50-4.74 (m, 1 H) 7.38-7.51 (m, 4 H)
7.55-7.69 (m, 1 H) 7.86-8.09 (m, 2 H)

1.1 v Az
H) 75%[@‘%’”5@9%(%*)2‘%(58% 2 85
(m MHE,<®DY 8 (.25-2.170ny14 H12.14- H)

4. 76 =301 73#52304 sﬂi'blaﬁﬁén,? 52

m 88
Ed(t . LQ?TC?SS’?I?{"I %%51 (gt?@ct ur e
Phylsi 789 Gop SHYASA (BAGD 08813 G NVR
(50! 1186 (m 111)139 - AN Z 1| 1.5p
(m H)177187 o(in, 2 H

1. -2 22 (m A I—h 2.75-83 04 (m

3H)[B. 69(m 1H) 3. 80- 4. EW@W?HW(WW 4. 64
(m

ESI-MS m/z 580 (MH"); 1H NMR (500
MHz, MeOD) § 1.25-1.35 (m, 1 H) 1.40-
1.56 (m, 2 H) 1.61-1.68 (m, [ H) 1.78-1,87

Ny
o QJ (m, 2 H) 1.94-2.18 (m, 4 H) 2.79 (m, 1 H)
o 9 2.88-3.01 (m, 8 H) 3.03 (s, 6 H) 3.14-3.21
Ny (m, 1 H) 3.24-3.31 (m, 2 H) 3.36-3.48 (m,

i N
AL O Q 1 H) 3.50-3.67 (m, 2 H) 3.85 (dd, J=14.95,
. 6.10 Hz, 1 H) 4.80 (m, 1 H) 7.42-7.52 (m,
4 H) 7.59 (m, 1 H) 7.94 (m, 1 H) 8.07 (m,
1H)

ESI-MS m/z 592 (MH"); 1H NMR (500
MHz, McOH) § 1.22-1.34 (m, 1 H) 1.37-
o G 1.67 (m, 3 H) 1.77-1.85 (m, 2 H) 1.92-2.00
(m, 1 H) 1.99-2.19 (m, 3 H) 2.72-2.87 (m,
" 2 H) 2.92-3.14 (m, 11 H) 3.39-3.75 (m, 4
¢ O H) 3.76-4.13 (m, 3 H) 4.14-4.75 (m, 3 H)
. 7.39-7.54 (m, 4 H) 7.55-7.63 (m, 1 H)
7.89-7.97 (m, 1 H} 7.99-8.08 (m, 1 H)




7.31-7.45 (in,
1 H 8.12-

/ .\ 2 H
| H) 7.89 (in,
oN ESI-MS m z 487 ;
1.18-2.18 (m 14H) 2. 80
336-3.98 (m 0 5

1H 7.49 (m 3 H 7.73

8.20 (m | H
(m 3H)308330(m

(m

8.22 (m 2 H
IH NVR (500 Mz, McOD) S

H)

4.34-4.60 (m 1

3984H§g9(m1
H o #INd .23-7.52 (m 4 7.67-7.77 (m 1 H) 7.
7 Ifoa (m

NVR;

' ?E{%Eﬁ(m, 1 73@(-11,]1}{7)5%7-&??

(m, 1 H) 8.15-8.28 (m, 2 H)

86
| H 8.20 (m 1 |3) ESI - M5 m{z 471 (UMIH
t Phlsibehsmi getties, o~ 5T TCso | ECs
ﬁﬁzﬁ’mﬁ Sdb’ SIRE
MHz, ¥1¢OI) 3 1+2°+l|)71(l1443*3118" B (m
1.8 @n, 2 €1§1.93-2.22 (m, 4 H) 2.74-2.54
- 4, 500
ol ainaga e |5,
4 230381405 (. TP 497480 e, m 4
|351-876@:, () 7.19-19p (R 258- 3. B9
7‘3@-7%1 44458 ¢m, 6 1) 41

ESI-MS m/z 471 (MH)

1H NMR (500 MHz, MeOH) & 1.40-1.56
(m, 3 H) 1.57-1.69 (m, 2 H) 1.70-1.90 (m,
7 H) 1.94-2.21 (m, 4 H) 2.70-3.03 (m, 3 H)
3.37 (s, 4 H) 3.73-4.06 {m, 2 H) 4.43-4.62
(m, 1 H) 7.36-7.51 (m, 4 H) 7.66-7.76 (m,
1 H) 7.83-7.91 (m, 1 H) 8.09-8.19 (m, 1 H)

ESI-MS m/z 471 (MH'); 1H NMR (500
MHz, MeOH) & 1.40-1.56 (m, 3 H) 1.57-
1.69 (m, 2 H) 1.70-1.90 (m, 7 H) 1.94-2.21
(m, 4 H) 2.68-3.04 (m, 3 H) 3.37 (5, 4 )
3.73-4.06 (m, 2 H) 4.43-4.62 (m, 1 H)
7.36-7.51 (m, 4 H) 7.69-7.75 (m, 1 H)
7.85-7.91 (m, 1 H) 8.15 (m, 1 H)

ESI-MS m/z 487 (MH"); LH NMR (300
MHz, ACETONE-D6) § 1.16-2.23 (m, 14
H) 2.73-2.90 (m, 2 H) 2.92-3.07 (m, 1 H)
3.15-3.62 (m, 2 H) 3.64-4.22 (m, 5 H) 4.59
(m, 1 H) 7.27-7.56 (i, 4 H) 7.74 (1, J=7.87
Hz, 1 H) 7.93 (m, 1 H) 8.26 (mn, 1 H)




324 Structure Physiochem cal
ON ESI-M5 ink 486 (MW N HO ESI-M nh 659 QAH),

NVR (500 MHz, |vt:OD) 81.29 (m 1 H 1.48 (m 2 H
1.64 (m 1 H 1.77-2.27 (m12 H 2.51 0 (m 2 H 2.73

(m
| H)

H 2.98 (m 2H)31;0~( Yq(m 1to 3.84 (m
4.68 (m | H 6.41 a°t%,.115.87 Hz, 1 H)

7.36-7.50 (m 4 H) 7.56 (|n 3H) 7. 64(m 3H) 7. 89(m 1H)

Properties 1C50 ECsa O
1K

8. 1—s—+H 0N .o Ho |\ N -z 403N
ES in/2S %m%bﬁmm\ 1Cs
1.18-1.83 (m 9 H) 1. 84] SIS w7 (MHY: HIRMR G007 |,

EGso

811) 2.62-2.72 (in, | H] wasm(rﬁw-ma}a)l 1312008131 7
(3m9 | H) 3.34-3.42 (' n, 32&44@3(—%{:(%0@8111{1) M
. . . 454 m m
7.28-7.54 (m . i\“‘g?&‘% ‘2? Eﬁm'g“{ro 7. 83

epg212 qq)s B)2:53-2.63 (m, 1 H)
2.72-2.81 (m, 2 H) 2.85-3.00 (m, 2 H)
3.10-3.20 (m, 1 H) 3.20-3.61 (m, 4 H)
3.65-3.90 (m, 1 H) 4.65-4.83 (m, | H) 7.37
(m, 4 H) 7.65 (t, /9.00 Hz, 1 H) 7.84 (m,
1 H) 8.18 (m, 1 H)

ESI-MS m/4 431 (MH"); 1H NMR (300
MHz, ACETONE-D6) § 1.17-1.35 (m, 1
H) 1.41-1.55 (m, 2 H) 1.56-1.69 (m, 1 H)
1.70-1.86 (m, 2 H} 1.88-1.99 (m, 1 H)
2.07-2.22 (m, 4 H) 2.73-2.87 (m, 2 H) 2.96
(m, 3 H) 3.27 (mn, 3 H) 3.68 (m, 1 H) 3.96
(m, ! H) 4.11 (dd, /=14.27, 11.71 Hz, 1 H)
4.60 (m, 1 H) 7.26-7.57 (m, 4 H) 7.74 (m,
1H) 7.93 (m, 1 H) 8.23 (d, /=21.96 Hz, 1
H)

ESI-MS m/z 806 (MH'); 1H NMR (500
MHz, MeOD) & 1.24-1.39 {m, 1 H) 1.39-
1.57 (m, 2 H) 1.62-1.71 (m, 1 H) 1.78-2.26

{m, 14 H) 2.32-2.68 (m, 1 H) 2.69-2.81 (m,
0—0 1 H) 2.93-3.05 (m, 2 H) 3.36-3.49 (m, 1 H)
1 ' 3.59-3.77 {m, 2 H) 3.79-3.98 (m, 5 H)
4.04-4.15 (m, 1 H) 4.50-4.61 (m, 1 H) 6.41
(m, 1 H) 7.15 (m, 2 H) 7.33-7.52 (m, 4 H)
7.53-7.68 (m, 5 H) 7.71 (m, 1 H) 7.87 (m,
1H) 7.92 (m, 1 H) 8.20 (m, 2 H)




Structure Ph iochem cal Properties 1Coa EC50 o OHO N

ESI-MS ink 418 (M) | %/ / 11 OO NON ESI-M nmh
474 04H) O -1INN O/ NN NOESI-Ms nh 446 (MM)
ESI-MS ink 728 (NM 1H NVR (500 MHz, McOD) S 1.32-1.55
(m 5 H 1.75-2.01 (in, 8 k) 2.05-2.27 (m 5 2.51
m2|—|)2.89 s, 6H) 2. 95(m | r§93 67 (m 2 H 4.20 (m |
H 5.72 (m 1 H 6.42 ( r1618HzIH)754771

o 2 a Vo WA J= 11N 21
G . \.I UU’

ECs

o ot St ;;;r’ blnlochanel pordy

LAA™ 2 B ¥ =T VI I}

ICso
Pro es | C50 EC50 O H ESI | WE Y2 4% m1—’?%“(’§oo N
MHz, McOD) S 1.14-1. 31(m Mfiz,}ff0P) 8 521-1.35 (m, 1 H) 1.37-
1.55 (m, 3 H) 1.57-1.69 (m, 1 H) 1.76-2.27

n (m, 17 H) 2.41-2.60 {m, 2 H) 2.67-3.03 (m,
0 8 $ 3 H) 3.53-3.93 (m, 5 H) 4.444.69 (m, 1 H)
“°W© 6.40 (6, J=15.87 Hz, 1 H) 7.39-7.50 (m, 4
Q

H) 7.51-7.59 (m, 3 H) 7.60-7.68 (m, 3 H)
7.89 (m, 1 H) 8.08 (m, 1 H) ‘

A~ (_,_,

ESI-MS m/z 727 (MH"); IH NMR (500
MHz, MeOD) § 1.19-1.34 (m, 1 H) 1.35-
O 1.56 (m, 3 H) 1.56-2.26 (m, 20 H) 2.41-
. 2.60 {m, 2 H) 2.70-2.85 (m, 2 H) 2.91-3.02
u]Qu (m, 1 H) 3.36-3.85 (m, 5 H) 4.39-4.62 (m,
“Y\’g 1 H) 6,40 (d, /=15.87 Hz, 1 H) 7.35-7.50
(m, 4 H) 7.50-7.59 (m, 3 H) 7.59-7.68 (m,
3 H) 7.85-7.93 (m, 1 H) 7.97-8.11 (m, 1 H)

ESI-MS m/z 797 (MH"); 1H NMR (500
MHz, MeOD) 5 1.28-1.38 (m, 1 H) 1.42-
1.55 (m, 3 H) 1.59-1.73 (m, 2 H) 1.78-2.40
(m, 20 H) 2.41-2.50 (m, 1 H} 2.63-2.74 (m, |
UO 2 H) 2.97-3.27 (m, 4 H) 3.36-3.45 (m, 1 H)
3.59-3.68 (m, 2 H) 3.71-3.78 (m, 1 H)
- TVO 3.92-4.00 (m, 1 H) 4.26-4.39 (m, 2 H) 4.44
(d, /<1495 Hz, 1 H) 6.42 (4, /~16.17 Hz,
1 H) 7.43-7.51 (m, 4 H) 7.56-7.70 (m, 5 H)
7.75 (d, J=8.55 Hz, 1 H) 7.90 (5, 1 H) 7.95
(d,/~8.54 Hz, 1 H)




O\ 1 1.56 (m3 H 1.73-1.87 (m 2 H) 1.90-2.06 HO | \
\" (m 4ED 2. 89(m 1H) 2. 95(s, 6H) 3. 36

(to,2H)3.70(m 2H) 4. 17(m 11)5.70 (m 1 H) 752-7.69
(in, 4H 7.73 (m 3 H 7.89 (d, fl.55 Hz, | H) 8. 33
(a, 1H O OHONESI-MS gz 417 RAH) | \ ~ 0 ESI-MS
mz 659 (MY ESI-MS mz 495°% IH NVR (300 0 M,
ACETONE-D6) 6 ppm 1.17-1.68 0 0 ~i (m 5 H) 1.71-2.22
(m ' S 614).-331 (s 3 H)_4.57
(d,}>-14 cadtyetyre oy ;L)  Physjochemical Properties | ICso | ECso
(d,P=14. 64Hz, 1H) 7. 49(m | HPPIYS 2= PRMDy IEMB ] (1 4
H [7.78 (dd, .f-8.60, 1. bMHZJ-lIZqOIZ{)SR;4836G:ﬁ,1(I0u39-— 78
i, |1 H) 8.41 (s, 1 H) Dlgg sgwagnqk PP ) D
0O

rNH ..3 NO H\ J (m"? " sa(m’ _2-&%;'

. | 61)2933.01 (m, 2 H) 3.06-3.18 (m, 1 H)
" {32 (t, /=626 Hz, 1 H) 3.35-3.45 (m, 1 H)
"’Y\ﬂ 3.55-3.64 (m, 1 H) 3.81 (dd, /=14.95, 6.10
° Hz, 1 H) 471 (d, J=14.95 Hz, 1 H) 6.34-

6.47 (m, 1 H) 7.41-7.51 {m, 4 H) 7.55 (dd,
J=13.89, 8.70 Hz, 2 H) 7.59-7.71 (m, 4 H)
7.91(d, J=8.24 Hz, 1 H) 7.98 (5, 1 H)

ESI-MS m/z 742 (MH );1H NMR (500
MHz, MeOD) 5 1.19-1.38 (m, 1 H) 1.38-
1.56 (m, 2 H) 1.58-1.69 (m, 1 H) 1.74-2.27
{m, 14 H) 2.40 (m, 1 H) 2.59 (m, 1 H) 2.70

ey (oo, 1 H) 2.93 (m, 6 H) 3.38-4.10 (m, 6 H)
.ﬁj,v@’ ¥ 4.29-4.46 (m, 1 H) 4.54(d, /=14.95 Hz, 1
H) 6.40 (m, 1 H) 7.40-7.51 (m, 4 1) 7.50-

7.60 (m, 2 H) 7.59-7.72 (m, 4 H) 7.86-8.03
(m, 2 H)

ESI-MS mZz 673 (MH); 1H NMR (500
MHz, MeOD) 8 1.19-1.36 (m, 1 H) 1.36-
1.55 (m, 2 H) 1.58-1.72 (m, 1 H) 1.74-2.29
. | (m, 12 H)2.33-2.59 (m, 2 H) 2.63-2.85 (m,

N]Q; 4 H) 2.90 (m, 2 H) 3.10 (m, 1 H) 3.74 (m,
MYVO’ 5 1 H) 4.76 (m, 1 H) 6.39 (d, /<15.87 Hz, |
° H) 7.33-7.52 (m, 4 H) 7.50-7.60 (m, 2 H)
7.59-7.73 (m, 3 H) 7.88 (dd, /~14.65, 8.85
Hz, 1 H) 8.05 (m, 1 H)




Structure Physiochem cal Properties IC 50 EC50 0 OO
fA-NH V,o NESI-M5s mz 478 (MH) OON HOI / 1
ESI-M5 mz 388 (M-1) ~f IIf ESI-M5S mz 745 (MH) O
~NH HO'" N/ ESI-M5 mz 361 (M} HO O~NH HO N |
ESI-M5 nfz 391 (M4 HHX(, .A\N O N AO HO ESI-M5 mz 491
(MN w, , p ESI-M5 mh 689 328 Structure

Physi ochem cal Properties I1Cso EC0 Of ~OH N HO/ /
! AY -

V. Es ko] N £ N LI AL CI

ES—M5—tz—433—Mtt — H-4+—NHO-N-ESI-M5—FF%
R Struchire / Physiochemical Properties ICso | ECs

431y ESI-MS m/z 549 (MH'); 1H NMR (500
MHz, MeOD) & 1.22-1.36 (m, 1 H) 1.39-
1.56 (m, 2 H) 1.59-1.70 (m, 1 H) 1.77-1.87
(m, 2 H) 1.94-2.22 (m, 4 H) 2.75-3.04 (m,
3 H) 3.69 (m, 1 H) 3.80-4.03 (m, 8 H) 4.12
(m, 1 H) 4.64 (m, 1 H) 7.23 (t, /=8.70 Hz,
2 H) 7.31-7.45 (m, 1 H) 7.49 (m, 3 H) 7.73
(m, 1 H) 7.89 (m, 1 H) 8.12-8.20 (m, 1 H)
8.22 (m, 2 H)

ESI-MS m/z 487 (MH"); 1H NMR (500
MHz, MeOD) & 1.18-2.18 (m, 14 H) 2.80
(w, 3 H) 3.08-3.30 (m, 1 H} 3.36-3.98 (m,

5 H) 3.98-4.29 (m, 1 H) 4.34-4.60 (m, 1 H)
7.23-1.52 (m, 4 H) 7.67-7.77 (m, 1 H) 7.86
(m, 1 H) 8.20 (m, 1 H)

ESI-MS m/z 471 (MH');1H NME (500
MHz, MeOD) § 1.17-2.17 (m, 16 H) 2.53-
2.71 (m, 1 H) 2.84 (¢, /<12.67 Hz, 1 H)
2.88-3.03 (m, 1 H) 3.38 (m, 1 H) 3.54 (m,
2 H) 3.69-3.84 (m, 2 H) 3.99-4.17 (m, 1 H)
4.33-4.53 (m, 1 H) 7.23-7.46 (m, 4 ) 7.72
(m, 1 H) 7.85 (m, 1 H) 8.13 (m, 1 H)

ESI-MS m/z 540 (MH"); IH NMR (500
MHz, MeOD) & 1.27 (m, 1 H) 1.34-1.67
(m, 4 H) 1.67-2.14 (m, 9 H) 2.16-2.40 (m,
4 H) 2.56-3.00 (m, 4 H) 3.13-3.32 (m, 3 H)
3.37-3.58 (m, 1 H) 3.58-3.89 (m, 4 H)
4.17-4.46 (m, 1 H) 4.51 (m, J=14.95 Hz, 1
H) 4.59-4.75 (m, [ H) 7.31-7.55 (m, 4 H)
7.73 (m, 1 H) 7.86 (m, 1 H) 8.11 {m, 1 H)




ONON HOESI-MS mz 399 (M4 ESI-M5 miz 644 ;

1H

NVR (500 Mz, CHLOROFORMID) 8 1.14-1.52 (m 5 H)

1.60-1.69 (m 1 H 1.74-2.11 (m

8}1)2.20-2.31(m2H 2.58(m2H)2.96 o (m 1 H) 3.58 (d,
J=14.34 Hz, L H 3.80 (m ;4H4.45((,.ft18.01 Hz, |
H 4.97(d, J=17.7 0 Hz, 1 6.35 (a,J=L 5.87 Hz , 1
H) 6. 1 J=7.32 Hz, 1 H 7.38-7.51
(m5 4 63~—m—3HHFAO4{m—
2H) ot ah@ﬁﬁﬁ’?.‘cﬁgﬁ... L ICs0 | ECso
Pr g MS miz 648 (MH): IHNWVR (50
VHZ m 1 H 1.35- 1.55 (m 2 H
1.5 .99 (111, 7. H) 1.98-2.16 (m
3 H) DESIMSwp 486 M) " 05 t (m P H)
2.9 J=10. 38 H7, 110 4.41 (di
3=4 | H 4.74 (dd, .=14.19,{7.1
Hz, r, 1H) 7. 40- 7. 55
(m (. 63Hz,
||_|) 2({c | |h

ESE-MS m/z 659 (MH'); 1H NMR (500

MHz, MeOD) 5 1.29 (m, 1 H) 1.48 (m, 2
H) 1.64 (m, 1 H) 1.77-2.27 (m, 12 H) 2.51
(m, 2 H) 2.73 (m, | H) 2.98 (m, 2 H) 3.17
(m, | H) 3.84 (m, 1 H) 4.68 (m, 1 H) 6.41
(d, J=15.87 Hz, 1 H) 7.36-7.50 (m, 4 H)
7.56 (m, 3 H) 7.64 (m, 3 H) 7.89 (m, 1 H)
8.11 (s, 1 H)

ESI-MS m/z 403 (MH")

ESI-MS m/z 729 (MH"); 1H NMR (500

MHz, DMSO-D6) & 1.13-1.83 (m, 9 H)
~ | 184193 (m, 1 H) 194-244 (m, 8 H)
2.62-2.72 (m, 1 H) 2.86 (m, 1 H) 3.20-331

M}gﬁ\g (m, 1 H) 3.34-3.42 (m, 1 H) 3.42-3.87 (i,

6.45 (m, 1 H) 7.28-7.54 (m, 6 H) 7.60 (m,
2 H) 7.66 (m, 2 H) 7.83 (t, /=8.09 Hz, 1 H)
8.22 (m, 1 )

8 H) 3.93-4.03 (m, 1 H) 4.45-4.89 (m, 1 H) |




IH NMR (300 MHz, CHLOROFORM:

D) 8ppnil. 15- 2. 74(m 25H) 2. 89(s, |
J=6.22 Hz, |

1H) 4. 37-4. 41 (m

H 3.59-3.79 (m
H)

2 H We, -~3&pop) 6.41(s,tH)7.26-7.40(m 5H) 7. 83-

7.91(m 2H) 7. 94(s, | H).
S ppm1l.14 -

CHLOROFORM D)

WS

Msh 673
2.73 (m

4.47 (9, 3=6.95 Hz,

1H NVR (300 Mz,
22H) 2. 81- 2. 97(m

1H) 3.60-3.77(m 1 H) 4.42 (dd,.=14.45, 6.40 Hz, | H)
(0 omber By o | oRApldehefiti Fedpertis [ o0 BC
7.93-7.98(m 7 IH)B.81- 8.83 (m.t-1.83 Hz,| 1
H .| M5 rgz 645 0O M5ink 616 (MH. 0 330
St fuct urjp Physi ¢che al Pr%Perties | Cso ECso MS |nlz
394 (b R MEEMSRe 4 S ppm 1. 42 |-
1.48 (m a
2.32(m 7H) 3718- §. IH 3.91(s, cHso- 3 H 6.79 (s,
| B 7.54 (dd, 8. 23.2.01
Hz,|1H) 7. 64- 7. 78 H) 7.88(dd, J"-17.02,8.23 Hz, |2 H)
8. 32— (s—1+H)- i :
M
o !
HO N ESI-MS m/z 474 (MH")
ad
o I
N.
O /)’LN/\/

ESI-MS m/z 446 (MH)

ESI-MS m/z 728 (M)

1H NMR (500 MHz, MeOD) § 1.32-1.55
(m, 5 H) 1.75-2.01 (m, 8 H) 2.05-2.27 (m,
5 H) 2.51 (m, 2 H) 2.89 (s, 6 H) 2.95 (m, 1
H) 3.67 (m, 2 H) 4.20 (m, 1 H) 5.72 (m, 1
H) 6.42 (d, /=16.18 Hz, 1 H) 7.54-7.71 (m,
11 H) 7.93 (d, /=8.55 Hz, 1 H) 8.21 (s, 1
H) 9.69 (s, 1 H)

ESI-MS m/z 742 (MH")




MS nfz 464 ; 1H NMR (500 MHz, CHLOROFORM D) 8 ppm

1.13 - 2.20 (in, IC 39 H 2.75- 2.84

(m 1H) 3. 85(a, 3H) 3. 96(s, 3H) 4. 15-4.28(m 1H)5.62- i 5.79
(m 3=6.41 Hz, IH7.47-7.52(m3 H) 7.76 (dd, 2 H) 7.87
(d, J~=8.55 Hz, 1 H 8.29.(s, 1 H. MSmz 558 (MH):
I H NVR (500 MHz, CHLOROFG®¥ D) S ppm1.35 - 1.98 (m
10H)306(s 6H)308-311(m3793H~HTsoo
7E y . : 17 -:: L |P OmlCS( J:z%;.) ECso
7.67 (d, . 5 Rz, 1 F‘W(‘EW*%@&

| Hl8. 02(s, 8. B8] MumMeDDH) LI Ithz B846( MO 1H
NN§30(3@0 Mz, N S SD%ﬁmﬁi?@@%&?ﬁ)rm%oﬁf (m

0 : b . .

3. g% 7 . 47 ‘59(‘;9. BEOT@ MR 7 90 |
8 d6 (m 1| (ot HERD (ST (s £H) 5.70

Physi oche cal ropertl epni, CHP7.92G560 (VB 1y9.73 @5Ory 1Y H—):

| HINVR (500 M, \CHLOROF Y
10 |H) 1.(64 (() F o Rs. & A 339€ 1 (m

ESI-MS m/z 417 (MH

ESL-MS m/z 659 (MH")

ESI'MS m/z 495 (MH); 1H NMR (300
MHz, ACETONE-D6) & ppm 1.17-1.68
(m, 5 H) 1.71-2.22 (m, 5 H) 2.98-3.06 (m,
6 H) 331 (s, 3 H)4.57 (d, /=14.64 Hz, 1
H) 5.08 (d, /=14.64 Hz, 1 H) 7.49 (m, 1 H)
7.60-7.68 (m, 4 H) 7.78 (dd, /=8.60, 1.65

Hz, 1 H) 8.04 (d, J=8.78 Hz, 1 H) 8.41 (s,
1H)
f\o
vag o’; R ESI-MS m/z 618 (MH)
: o]
o NH

N
N O P Q ESI-MS m/z 481 (MH")




H 1.76 (d, -=10.99 Hz, 2 H 1.81-1.93 (m 5 H 1.93
-7 2.10 (m 4 H 220 - 237 (m 3 H) 2.48 (d,.h7.63 Hz,
| H 2.55 (d, J=6. 10 H2.80 12 3.58 - 3.72 (r ¢ p~

4.75 . 1 H) 4.24 (q )9 3=7.7.02 2 H7,2 | 435 - 4 4. 44

(m 1 H 6.34 (d, .i:15.87§z, 1 1-1) 6.50 (a, 1 H)
6.80 - 6.91(1, 2 1)1.24 (d, 324 Hz, 1 to 7.30 (d,
3.24 Hz, | H) 7.46 (d, .f4.55 Hz, 2H)758-766
(M —3—H—7=-85—(-¢h—3-8-24—Hz—++Hh 703 { Y,
| nki-632—+— SRR sooM-z s ooPBYSiothemisal Pro f"m"s{ o DICse
2.40 (d..,--5.80 Hgl 1 H x c 3.48-3.58

(mILH) 483694, 43 (;ﬁu\m 6.29 (d, 3=15.56 117, 1 H

7. 091> . PESIMImBAT {(MH'E H) 7.73 ([d,
3--[8.M55° H) 8. 24('s, 1H)8.67-8.69 (nj 1
H. oM’ ?] MS nfz 638 Q4H)

13-{Cycl ohexyl - p- 7- 0xo-5H-i ndol o 2, 1-a] [|2, 4] b

enzodiazepine-lol boxylic acid and

13-fcycl ohexyl - 6 hydr ¢- 6- met hyl - 7- oxo- SH 1 ndol{o[ Z,
al | 2, 4kbenzod|azep ne- 19- car boxylic acid and reljat ed
d l as

ESI-MS m/z 388 (MH")

ESI-MS m/z 745 (MHY)

ESI-MS m#z 361 (MH")

ESI-MS m/z 391 (MH")

ESI-MS m/z 491 (MH")

ESI-MS m/z 639 (MH')




5 shown in the schene below 332 ~~{{ R Meo02C\
Mo2C\ N . ¢c | b2 RI=CHC3;R=0 R2 C~-- O--
Meo'c \ - d Moc~lc e HR2C 4; RR=H 6; R2=H 8; R2=H 5;

N

RR=Me 7; R2=Me 9; R2=Me  (a) NaBH4, McOHTiF. rt (b)

SO Z CHg2 (c) R2NH2, anmen,or THF, 60.90 C (d)
KOSI Me2. THF, rt 13- Cycl ohexyl -6,
7-di hydro- 7- oxo- 5Hindol o[ 2, 1-a] [ 2, 4J

H | IERany

ECso

benzettazepie-0—earboyy+egacta—Sedtm-bo
(37-rrg—1 AHBINIG oo addei o BYSQqRencAl Broperh

rofl v . fAar 15 N
moerh T Uun LI A - LILALLLE)

brtas AN W extracted wt
I 45!3(%
)E%I 2 (180 ng, 99%: LO VB

e of alcohol 2 (150 ng, 0.4
in CHC13 (5 nlL) was stirrjed a

SOC12 and CHC13 gave the
96% ; LC/ mle 382

) IThe A nn A4 (26 )

y

EFMS a3ty 1 ol ) and
(0.5M 2 nlL) in a seal ed
for 16 It Evaporation excess
the desired am ne 4 (35 |ny,

MH+) . Met hyl ester 6 (30
30 ng, '

A LU A WA L ° § A L
(25 ng, 0.15 mmol) in an.

reflux for 1 h. The reacti on
Cl and extracted with Et|OAc
PASHMS g aggMauct 6 (36 no,

TH

ng,

ESI-MS m/z 644 (MH'); 1H NMRE (500
MHz, CHLOROFORM-D) § 1.14-1.52
(m, 5 H) 1.60-1.69 (m, 1 H) 1.74-2.11 (m,
8 H) 2.20-2.31 (m, 2 H) 2.58 (m, 2 H) 2.96

“mQ 0 {m, 1 H) 3.58 (d, /=14.34 Hz, [ H) 3.80

/QTVO‘ ) (m, 4 H) 4.45 (d, /~18.01 Hz, 1 H) 4.97 (4,
J=17.70 Hz, 1 H) 6.35 (d, J=15.87 Hz, 1

H) 6.45 (m, 1 H) 7.35 {d, J=7.32 Hz, 1 H)

7.38-7.51 (m, 5 H) 7.54 (m, 1 H) 7.63 (m,
3 H) 7.94 (m, 2 H) 10.36 (b 5, 1 H)




0.23 mmol) in an. THE (2 nL) was stirred for 16 h and
then acidified with 0.5N HC1. The product extracted
with Et OAc and purified by prep. HPLC to provide the
desired 20 acid 8 (23 ng, 79%: LC/ M5 mile 375(MH);
1H NWVR (400 MHz, CHLOROF D 8 ppm1.25 (t, .f=7.18
1H 1.35- 1.53 (m 2 1.57 - 1.72 333 (m 1
1.75-1.89(m2H) 1.91 -2.01 (m 111) 2.05-2.27(m 3

QL 2. No [ 1=12 Q
7

Alicv Ev . L L= L 12. 09 |LI|Z. 3 H\ T/Ir 02 . 1D

o Sty - oo L Piysloshaygeal Profeics,, 1 1Ca | BCs

71.36-7.57(m 4H) 7. 91-8.P1(i n, 2H) 8. 73('s, 1H) 9. 10( §, 1H)|.

[3-cycl ohexyl -6, ESI-MS m/z 648 (MH'"); 1H NMR (500

i hydg_o- 6- met hyl 67- oxo-ﬂiﬁh{a_dpjm[__ﬁ.l_js (mAXh3.35- (

pbenzodi azepi ne-10. c | 9 was
D0 35 5 e PAPEAISy

pared by identical priocedure of

, met hyl agihne wasfyse nﬁﬁﬁh‘rﬂsﬁéﬂ’%ﬁ*%%b&-mﬁy V8 e

(MLI -uﬁ L (400] 252,51 Gl GROPQRM B)3.38@prh 1. 16
¥779 (d. .10.0Q

1009 o sadi ey sk, i 49 H
0
2.23 (m 3 1

Hz, 97 - .00 |~ R
i 7 sy (i gei g too Ty 1) |
80 (d,.)---14.60 Hz|1H 6P ra617HE, | DTHITED fiz,
34-7.38 (in, 1H) 7. 3% (h, $th) A6yl e 74600, =nds Hz,

L e R ()

I L8FREN0ISIIF

3
2
3
7

—/\|_\

The present discl gsui’e’i e
fojegoing illustrative anpl es 15 and enconpasges

ot {ert_splem flt:: pgn’tpountdﬁ mrtmmufom-:marﬂtl;ém@?dnwmd he |
esgsential attributes ’ sirg
%5104 2RGSO

th es be con respects|as

i | fustratiyey5ad_noy ™ estPiPcl r V& e ldDddemtt ®ei ng nade
to A.' d Hcl ais
exi ess and all hra

1B, | Faedees 1 Kt (4, 6058z ReED egoi ng
; MgNQESs MY, £13) £RTR 4N Hiryy dshe

meani ng and range o eqU|vaIeﬁ§¥ g& Hgﬁ clainms afje
thérefore intended to be 20 @BtdPact® therein. 334
CLNMS We claim 1. A clonpound of formula (1)

MS m/z 673 (MH'); 1H NMR (300 MHz,
CHLOROFORM-D) 8 ppm 1.14 - 2.73 (m,
22 H) 2.81 - 2.97 (m, 1 H) 3.60 - 3.77 (m,

FL% 1 H) 4.42 (dd, /=14.45, 6.40 Hz, 1 H) 4.42

J’O 8 (dd, J=14.45, 6.40 Hz, 2 H) 6.41 (s, L H)

“H 7.66 (d, /=8.78 Hz, 2 H) 7.81 - 7.90 (m, 3
H) 7.93 - 7.98 (m, /=1.46 Hz, 1 H) 8.81 -
8.83 (m, /=1.83 Hz, 1 H).

W‘éﬁ@n&;’%@ MS m/z 645 (MED).

m()j,ﬂ%(:%) MS m/z 616 (M-H).
[o]




RR- NBAR 5 Rs n (n. or a pharmaceutically
acceptable salt thereof, wherein 10 nis0O, 1,2,0r3; A
is a five- or six-nenbered aromatic ring optionally
contai ning one or two heteroatons independently

sel ected fromnitrogen, oxygen, and sulfur; 15 Bis a
five- to twelve-nenbered ring containing O or | double
bonds and optionally cont ai ni ng one or two additiona

f v ana-Kai-t PR VEWPP-N

het ereatoers

sul f—a—r—wimstg’fc. % a
W tih one, two, thre
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MS m/ 558 (M-H); 1H NMR (500 MHz,
CHLOROFORM-D) & ppm 1.35 - 1.98 (m,
10 H) 3.06 (s, 6 H) 3.08 - 3.11 (m, J=7.93

%s‘o" VO Hz, 1 H) 495 - 4.96 {(m, 2 H) 6.48 (s, 1 H)
g 7.06 (4d, J=8.55, 2.44 Hz, 1 H) 7.32 - 7.58
' (m, 8 H) 7.67 (d, J=8.55 Hz, 1 H) 7.73 (d,
J=8.55 Hz, 1 H) 8.02 (s, 1 H) 8.69 - 8.85
(m, 1 H).

MS m/z 384 (MH'); 1H NMR (300 Miz,
CHLOROFORM-D) & ppm 0.98 - 2.56 (m,
10 H) 2.94 - 3.10 (m, 1 H) 3.30 (s, 1 H)
3.61-3.75 (m, 1 H) 7.33 - 7.47 (m, 5 H)
7.80 (s,  H) 7.90 - 8.06 {m, 3 H) 8.24 (s, 1
H). :
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1 H) 7.92 (s, 1 H) 8.24 (s, 1 ) 8.67 - £.69
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MS m/z 654 (MH")

MS mv/z 638 (MH")

13-Cyclohexyl-6,7-dihydro-7-oxo-5H-indolo[2,1-q]{2,4]benzodiazepine-10-
carboxylic acid and 13-cyclohexyl-6,7-dihydro-6-methyl-7-0x0-5H-indolo[2,1-
a){2,4]benzodiazepine-10-carboxylic acid and related compounds may be prepared as

shown in the scheme below.
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yridi nyl .. _The conpound aiml wherein Rl is

el &lpden ?frlo(r’rf‘l ved)-fremel M@@L) @od MeOH(2 m,), The mixture
OIRAY Settrdf at i f@f 2"11 and\RES %ﬁd&cﬁa with n@ﬁ-@'{iggﬁﬁﬁm@%ﬁﬁbx NaOH,

ydr ogen, and I's - 2R8 or -
extracted with EtOAc to aﬁ'ord pure alcohoi 2 (180 mg, 99%}): LC/MS m/e 364
(MH"). A mixture of alcohol 2 (150 mg, 0.4 mmol) and SOCl, (1 mL) in CHCI3 (5
mlL) was stirred at 1t for 2 h and heated to reffux for 15 min. Evaporation of excess
SOCI; and CHCI3 gave the desired product 3 (152 mg, 96%): LC/MS m/e 382
(MH"). A stirred mixture of 3 (38 mg, 0.1 mmol) and anhydrous NH3 in dioxane
(0.5M, 2 mL) in a sealed tube was heated at 90 oC for 16 h. Evaporation excess NH3
and dioxane afforde the desired amine 4 (35 mg, 99%): LC/MS m/e 363 (MH+). The
amine 4 (35 mg) and 1,1 ’-carbonyldiimidazole (25 mg, 0.15 mmol) in an. THF (2
mL) was heated to reflux for 1 h. The reaction was quenched with 6.5N HCl and
extracted with EtOAc to afford the desired urea-bridge product 6 (36 mg, 96%):
LC/MS m/e 389 (MH+). Methyl ester 6 (30 mg, 0.077 mmol) and KOSiMe3 (30 mg,
0.23 mmol) in an. THF (2 mL) was stirred for 16 h and then acidified with 0.5N HCIL
The product extracted with EtOAc and purified by prep. HPLC to provide the desired
acid 8 (23 mg, 79%): LC/MS m/e 375(MH+); 1H NMR (400 MHz,

CHLOROFORM-D) & ppm 1.25 (t, /=7.18 Hz, 1 H) 1.35 - 1.53 (m, 2 H) 1.57 - 1.72



8. The conpound of Caim1l wherein R is -C(O NR4ARS,
R4 is hydrogen, R5 is 0 0 R& R &Mx 4z R1I0 R, and
RO Ris selected fromthe group consisting of YQF I
\ NI HOO alkyl~0/ HO 00 NOYQ S\ I/ \ HF \
HO alkylO I / OF HO O $xzrH SHYQF N NO -NO h
alkyl HOOH 10000338 HHHH NNYLyYy .N
alkyl™ 0 0, and

10

15

20

(m, 1 H) 1.75 - 1.89 (m, 2 H) 1.91 - 2.01 (m, 1 H) 2.05 - 2.27 (m, 3 H) 2.95 - 3.08 (m,
J=12.09, 12.09 Hz, 1 H) 4.02 - 4.16 (m, £=7.30, 7.30, 7.30 Hz, 1 H) 4.38 - 4.57 (m, 1
H) 7.36 - 7.57 (m, 4 H) 7.91 - 8.01 (m, 2 H) 8.73 (s, 1 H) 9.10 (s, 1 H).

13-cyclohexyl-6, 7-dikydro-6-methyl-7-oxo-SH-indolof2, I-a] {2,4] benzodiazepine-10-
carboxylic acid. Compound 9 was prepared by identical procedure except in place of
NHj3, methylamine was used in amination step. LC/MS m/e 389 (MH+); |H NMR
(400 MHz, CHLOROFORM-D) 6 ppm 1.16 - 1.30 (m, 1 H) 1.33 - 1.53 (m, 2 H) 1.62
(d, ~13.09 Hz, 1 H) 1.79 (4, /~10.07 Hz, 2 H) 1.92 - 2.00 (m, 1 H) 2.02-2.23 (m, 3
H) 2.93 - 3.05 (m, 1 H) 3.21 (s, 3 H) 3.80 (d, /=14.60 Hz, 1 H) 4.65 (d, /~14.60 Hz,
1H)7.34-7.38(m, 1 H)7.39 - 7.44 (m, 1 H) 7.45 - 7.51 (m, 1 H) 7.51 - 7.55 (m, 1
H) 7.90 - 7.97 (m, 2 H) 8.82 (s, 1 H).

The present disclosure is not limited to the foregoing illustrative examples
and encompasses other specific compounds without departing from the essential
aftributes thereof. 1t is therefore desired that the examples be considered in all
respects as illustrative and not restrictive, reference being made to the appended
claims, rather than to the foregoing examples, and all changes which come within the
meaning and range of equivalency of the claims are therefore intended to be

embraced therein.



OHO YL 0"Q" NO alkyl™ OO0 9. The conpound of
Claim1l wherein each RZ is independently sel ected from
5 hal o, al koxy, arylal koxy, and hydroxy. 10. The
compound of Caiml wherein nis Oor nis 1 and RZis
hal o or G _3al koxy. 10 11. The conpound of claim1l
according to formula (11) ? BR (11), or a
pharmaceutical |y acceptable sa % t hereof, wherein 15
nis O0or 1; 339 Ais selaﬁH#hﬁ%onwfuryl, phenyl
and pyridinyl; Bis a five- e-menbered ring
conWidhdimg O or 1 doubl e bonds and optionally
cont ai ni ng one additional heteroatom sel ected from
ni trogen and oxygen; wherein 5 said ring is optionally
subst i t UARGmpblidd ¢fFemala (IO substituents i ndependently
sel ected from al koxy, aikoxycarbonyl, carboxy,
hydr oxy, (NR4R5)carbonyI v Rl is selected from
-C(O NR4R5, and - k el ect ed from al koxy,
aryl al koxy, and hydrox. NS¢ ed from hydrogen,
al kyl , hydroxyal kyl , ererk = i no) al kyl,
édialkylan1no)alky| al kyl ; L aﬁl

or a pharmaceutically acceptable salt thereof, wherein
10 nis0,1,2,0r3;

A is a five- or six-membered aromatic ring optionally containing one or two
heteroatoms independently selected from nitrogen, oxygen, and sulfur;

IS  Bis afive- to twelve-membered ring containing 0 or 1 double bonds and optionally
containing one or two additional heteroatoms selected from nitrogen, oxygen, anci
sulfur; wherein said ring is optionally substituted with one, two, three, or four
substituents independently selected from alkoxy, alkoxycarbonyl, a.lkyl, carboxy,
cyano, cycloalkyl, halo, hydroxy, hydroxyalkyl, alkylaminoalkyl, dialkylaminoatkyl,

20  NRR®, NR*R*)carbonyl, and oxo;

R! is selected from -C(O)NR'R?, -CO,R?, 5-tetrazolyl, cyano,
Q S

NH >\NH
O\N)\_,f‘f , and O\N/)\g’i >

25  each R? is independently selected from alkoxy, alkoxyalkyl, alkyl, alkylamino,
amino, arylalkoxy, aryloxy, dialkylamino, halo, haloalkoxy, haloalkyl, hydroxy, and
hydroxyalkyl;



15 R5 is selected from hydrogen, al kyl, hydroxyal kyl,
am noal kyl, (al kyl am no)al kyl, (dial kyl aam no) al kyl ,
al kyl, -S(O2R8, -S(O2NR6R7, 0 R R rHN RmRs .and
Rio Ra or NR4RS5 taken together is pyrrolidinyl,

pi peridinyl, piperazinyl, honopiperidinyl, 20

nmor phol i nyl, or thi ormrphol i ny, 35 and is subst i tuted
with 0-2 substituents sel ecte fromthe group
consi sting of alkyl, hydroxy, amnino, alkylam no,
di al kyl am no, pyrrol i di nyl, piperidinyl, and

pyr |R3|mglﬁve-ﬁlﬁsmd-nﬁ&bafedcmdﬂmmnt Iy sel ected from
hydrogen and al kyl; 25 R8 is selected fromaryl,
cycl oal kyl, and heteroaryl RO and Rra are

. ndevemmadﬁ@ehﬁm@d, ﬁlkﬂm)hmlkgg epdieryhliey kahinoatiyl, 340

S Jakpimpors B cnlionnolabofSTgiied, B A bl

saturated ring optionally containing 1 or

het erjoat ons sel ected from nitrogen, ox
sul fﬂjﬁssekﬁ@dﬁom ydrogencalkylyydr w@&m&%ﬁ@%@%ﬂmm’%m

ring Aly0 ﬂary&]kﬁ,aﬁz“h@)h&y alk9RBrbosfl A9tcbonyl,
from ni ogen and s wherein sald ri ng
i dmcylylsuiégz utse(@)zNBr one substi t uent

| ndependent ly selected from al koxycar bonyl al kenyl
ai koxycambonyl al kyl , aryl, T/ﬁ‘
car boaty i, N y furt her

] subé’?

substi tHik WI t hm nsi:P ndependent | y

I%el ected from 10 car boxy a car boxyal kenyl . 12.
compound of claim 1l selected fromthe group consisting
of 341 00O

or NR*R® taken together is pyrrolidinyl, piperidinyl, piperaziny!, homomorpholinyl,

R1 o e 3

homopiperidinyl, morpholinyl, or thiomorpholinyl and is substituted with 0-2
substituents selected from the group consisting of alkyl, hydroxy, amino, alkylamino,
15  dialkylamino, pyrrolidinyl, piperidinyl, and pyridinyl;

R and R are independently selected from hydrogen, alkyl and cycloalkyl;

R? is selected from alkyl, cycloalkyl, aryl, and heteroaryl;
20
R’ and R'° are independently selected from hydrogen and alkyl; or

R® and R'®, together with the carbon atom to which they are attached, form a four- to
seven-membered saturated ring optionally containing 1 or 2 heteroatoms selected

25  from nitrogen, oxygen, and sulfur, wherein said ring is optionally substituted with
one or two substituents independently selected from aikoxycarbonyl, alkyl, and oxo;

and

R' s a five- or six-membered saturated, partially saturated, or aromatic ring
30 containing 0, 1, 2, or 3 heteroatoms selected from nitrogen, oxygen, and sulfur,
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wherein said ring is optionally substituted with one or two substituents independently
selected from alkoxycarbonylalkenyl, alkoxycarbonylalkyl, alkyl, aryl, carboxy,
carboxyalkenyl, carboxyalkyl, and heteroaryl, wherein said aryl and heteroaryl are
further optionally substituted with one or two substituents independently selected
from alkoxycarbonyl, alkoxycarbonylalkenyl, alkoxycarbonylalkyl, carboxy
carboxyalkeny}, carboxyalkyl, and hydroxy;

or a pharmaceutically acceptable salt or solvate thereof.
2. The compound of Claim 1 wherein A is furyl, phenyl, or pyridinyl.

3 The compound of Claim 1 wherein B is a five- to nine-membered ring
containing 0 or 1 double bonds and optionally containing one additional heteroatom
selected from nitrogen and oxygen, wherein said ring is optionally substituted with
one or two substituents independently selected from alkoxy, alkoxycarbonyl,
carboxy, hydroxy, (NR*R*)carbonyl, and oxo.

4, The compound of Claim 1 wherein B is a seven-membered ring containing O
or 1 double bonds and optionally containing one additional heteroatom selected from
nitrogen and oxygen, wherein said ring is optionally substituted with one or two
substituents independently selected from alkoxy, alkoxycarbonyl, carboxy, hydroxy,
(NR*R*)carbonyl, and oxo.

5. The compound of claim 4 where R* is selected from hydrogen, alkyl,
hydroxyalkyl, aminoalkyl, (alkylamino)alkyl, dialkylamino)alkyl, and (NRRJalky,
R’ is selected from hydrogen, alkyl, hydroxyalkyl, aminoalkyl, (alkylamino)alkyl,
(dialkylamino)alkyl, (NR®R")alkyl, alkylcarbonyl, -S(O);R®, and —-S(0);NR°R’, or
NR*R’ taken together is pyrrolidinyl, piperidinyl, piperazinyl, homopiperidinyl,
morpholinyl, or thiomorpholinyl and is substituted with 0-2 substituents selected
from the group consisting of alkyl, hydroxy, amino, alkylamino, dialkylamino,
pyrrolidinyl, piperidinyl, and pyridinyl.

6.  The compound of Claim 1 wherein R' is selected from ~C(O)NR'R’ and
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7. The compound of Claim 1 wherein R is ~C(O)NR*R®, R* is hydrogen, and
R? is -S(O)R® or -S(O),NR°R’.

8.  The compound of Claim 1 wherein R’ is ~C(O)NR’R’, R* is hydrogen, R’ is
(v} O
RY, RY, *,

b R "R* and H R R?js selected from the group consisting of

q ]Q
¢ s
HOL_ Ay 0 I NN 0

0

HO e} H



5 and or a pharmaceutically acceptable salt or solvate
thereof. 346 14. A process for preparing COR2R(r)
ReOzC N R2 where R is alkyl and RZ is absent or is
al koxy or halo conprising reacting 5 H RXCwth OO
Reoj| P(OR8)z 10 under basic conditions in a polar

non protic solvent. 15. A co ition conprising a
compound of Claiml1, or a pharmaceutically 15
acceptable salt thereof, and a pharnmac ically
acceptable carrjef. \16. The conpgsi f Caim15
further conpgisiin conpound hah4 i¥- HCV
activity.. @ 17. TH’Z% conmposiA\n {qof alm 16 wherein
t he conpgumeshavithg anti - gtivity is an

i nt gpfier oge=/18. The conposjtyon of Caim17 wherein
the 1 hterf eron is sel eflé"f"rom interferon al pha 2B,
pegyl at edi nterferon al phdy consensus int egﬁ&eron,
interferon al pha 25 2A, and | ynphobl asto’d I nterferon
tau. 347 19. The composition of Caim 16 wherein the
conpound havi ngh‘antﬂ -MY, activity is a cyclosporin.

T ¥

o]

9. The compound of Claim 1 wherein each R*is independently selected from
5  halo, alkoxy, arylalkoxy, and hydroxy.

10. ThecompoundofClaimlwhereinnis{}ornislandRzishaloor
C1.3alk0KY.

10 11 The compound qf claim 1 according to formula {n

(D,

or a pharmaceutically acceptable salt thereof, wherein
15

nisQorl;



20. The conposition of Caim 19 wherein the
cyclosporin is cyclosporin A- 5 21. The conposition of
Cl aim 16 wherein the conpound havi ng anti-HCV
activity is selected frominterleukin 2, interleukin
6, interleukin 12, a conpound that enhances the

devel opnent of a type 1 hel peknk cell response,
interfering RNA, anti - sense , I'niiginod,

b aroed ok Men, BUIORIOR P TS The

conposi tion of Caim15 further conprising an

0 aithieBet i Rin PR i e iniae D o6 2 AR bR o8 optionally
act icontiningsons additibhal hatbmamhme_lmwﬁ drobsinifdgendnd oxygen; wherein

ot eReiye atiopeluBastited Hith e of 157 saRhionts gependifly selected
fu “ﬁdwmﬁx alkbRyogbon Pt g hdreny, V'R Jcarbonyl, and oxo;

net al | opr ot ease, HCV serine protease, HCV pol ynerase,
HCV hel i case, HCV- NS48 20 protei n, HCV entry, HCV

assgtl ye CFQ otein, IMPDH, and a
nucl eosi ée anal og r t é treat meht of an HCV
i nfection.

10 R?is selected from alkoxy, arylalkoxy, and hydroxy;

R* is selected from hydrogen, alkyl, hydroxyalkyl, aminoalkyl, (alkylamino)alkyl,
(dialkylamino)alkyl, alkyl;

15 R’ is selected from hydrogen, alkyl, hydroxyalkyl, aminoalkyl, (alkylamino)alkyl,
(dialkylamino)alkyl, aikyl, -S(O),R?, -S(O),NR°R’,

R
R"HN and gl

R® ;

or NR*R? taken together is pyrrolidinyl, piperidinyl, piperazinyl, homopiperidinyl,
20 morpbolinyl, or thiomorpholinyl and is substituted with 0-2 substituents selected
from the group consisting of alkyl, hydroxy, amino, alkylamino, dialkylamino,
pyrrolidinyl, piperidinyl, and pyridinyl;
R® and R are independently selected from hydrogen and alkyl;
25 '

R® is selected from aryl, cycloalkyl, and heteroaryl;

R® and R are independently selected from hydrogen and alkyl; or
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R’ and Rm, together with the carbon atom to which they are attached, form a four- to
seven-membered saturated ring optionally containing 1 or 2 heteroatoms selected
from nitrogen, oxygen, and sulfur; and

R is a five- or six-membered aromatic ring containing 0, 1, 2, or 3 heteroatoms
selected from nitrogen, oxygen, and sulfur, wherein said ring is optionally substituted
with one substituent independently selected from alkoxycarbonylalkenyl,
alkoxycarbonylalkyl, aryl, carboxyalkenyl, and carboxyalkyl, wherein said aryl is
further optionally substituted with one substituent independently selected from
carboxy and carboxyalkenyl.

12. A compound of claim 1 selected from the group consisting of
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or a pharmaceutically acceptable salt or solvate thereof.
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- 14. A process for preparing

R*0,C

where R® is alkyl and R? is absent or is alkoxy or halo comprising reacting

HQ

R'ozc/
@

with
Qo O

REO/H,%(GR%

under basic conditions in a polar non-protic solvent.

15. A composition comprising a compound of Claim 1, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable carrier.

16.  The composition of Claim 15 further comprising a compound having anti-
HCV activity.

i7.  The composition of Claim 16 wherein the compound having anti-HCV

activity is an interferon.

18.  The composition of Claim 17 wherein the interferon is selected from
interferon alpha 2B, pegylated interferon alpha, consensus interferon, interferon alpha
2A, and lymphoblastoid interferon tau.
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19.  The composition of Claim 16 wherein the compound having anti-HCV
activity is a cyclosporin.

20.  The composition of Claim 19 wherein the cyclosporin is cyclosporin A.

21.  The composition of Claim 16 wherein the 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 r&cj:onse, mterfenng RNA, anti-
sense RNA, Imiqimod, ribavirin, an inosine 5'-monophospate dehydrogenase
inhibitor, amantadine, and rimantadine.

22.  The composition of Claim 15 further comprising an interferon and ribavirin.

23.  The composition of Claim 16 wherein the compound having anti-HCV
activity is a small molecule compound.

24.  The composition of Claim 16 wherein the compound having anti-HCV
activity is effective to inhibit the function of a target selected from HCV
metalloprotease, HCV serine protease, HCV polymgrase, HCV helicase, HCV NS4B
protein, HCV entry, HCV assembly, HCV egress, HCV NSS5A protein, IMPDH, and
a nucleoside analog for the treatment of an HCV iﬁfection.



