WO 02/ 079152 PCT/ US02/ 06627 CYCLOPROPYLI NDOLE DERI VATI VES AS SELECTI VE
SEROTONI N REUPTAKE | NHI BI TORS Field of the Invention 5 The present

i nvent i onwioakates2t o cycl opropyl i ndol e derivatives and plramEsogudsetal
conpositions conprising said derivatives useful for the treatnent of
various psychiatric disorders and premature ejacul ati on. Background of the
I nvention 10 Sel ective serotonin reuptake inhibitors (SSRI sig are effective
for the treat neXCLOPROEYIINRQEERERIVAIAVESAR SERECTRILSERQTONIY ysef ul
for treating chronic pain. SeeRRURTAKE INHIBITORScol ogi c Mdification of
Serotonergic Function: Drugs for the Study and Treatnent of Psychiatric
and O her Disorders,” J. din. Psy, hlida r V47t:4111 (Suppl.) April 1986, pp.
4-8 and Sel ective Serotonin Reupt i — 15 Edited by JP Fei ghner
and WF Boyer, Chi gihgstpeésenEngivasitbn JelesWibeyéio lindt@9 Herivieiv89- 3B
SSRI's have al so denpbnstrated efficacy for the treatnent of anxiety

di sorders. Mpharmasewipal gomEsRions cREpasiae maidsdariya@esarseiut erythe tregtment of
treat ment of .2 .0 i i Pai ck, Short-term Anal ysis
of the Effectvgﬂéﬁmwl@ggggpﬁé@f rggfgtt‘ﬁfajgaﬁﬁemg)flﬁ pm for the Treatnent of
Premature Ej acul ation, 20 Urol ogy 54:544-547 (1999); Kim and Pai ck, Self
Therapy with Sertraline given PRN at 5 pmin treatnment of Premature

Ej acul ati on, Journal of Urol ogy B2gk he 1 MchMahon and Tounm,

Tr eat nengyof Pre ' at i & h [ | j

Needed: gO Si ngl e- Héggvﬁeg@gt@ I%@%%@o#ﬁ%)?%&q)gggwgge gg%&?gz&qg%ﬁﬁﬁtﬁﬁ%f

Ur ol ogy 161: »82&niB3opricit@dind himentseah reporteld. tp bEl wwafub famireming rdhirergo paiin. 25
function in n_W remat ure ej ac tion and_control.s Journal _of ol ogy
158: 1320 13185 RoWa P ullendPhaatiacn bl o Mersaie o SERIRERC ShnRBePUies 1o

Ej acul ation yid btuﬁgraﬁ‘lﬁx’?&htﬂﬁanﬁﬁbﬂ@@ﬁﬂi&ﬁé d8d lonher DRbiRrat 1Jeunnplychiiagt ence
Research 11:241-24b (1999). Thus novel SSRI's effective for thée treal nent
of these and7dt (suppl) prdetBowmpt d-deangr Seledtivealeratonay Reuptak@nlSbitomr y of

(e LeskL OB TS, S5EPHE 18 i RRRUT Bl b HnRoGhntT (P

1991, pp 89-108. SSRI's have also demonstrated efficacy for the treatment of anxiety

disorders. More recently, SSRI's have demonstrated efficacy in the treatment of
premature ejaculation. See Kim and Paick, Short-term Analysis of the Effects of As
Needed Use of Sertraline at 5 pm for the Treatment of Premature Ejaculation,

20  Urology 54:544-547 (1999); Kim and Paick, Self Therapy with Sertraline given PRN
at 5 pm in treatment of Premature Ejaculation, Journal of Urology 54:544-547
(1998); McMahon and Touma, Treatment of Premature Ejaculation with Paroxetine
Hydrochloride As Needed: 2 Single-Blind Placebo Controlled Crossover Studies
Journal of Urology 161:1826-1830 (1999); Haensal et al., Clomipramine and sexual

25 function in men with premature ejaculation and controls Journal of Urology
158:1310-1315 (1998); and McMahon and Touma, Treatment of Premature
Ejaculation with Paraoxetine Hydrochloride International Journal Impotence
Research 11:241-246 (1999). Thus novel SSRI's effective for the treatment of these
and other disorders would be greatly advantageous.
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Summary of the Invention

Thus according to a first embodiment of a first aspect of the present invention

are provided compounds of Formula (I)



WO 02/ 079152 PCT/ US02/ 06627 -2 A -R A3- / (J)P RAY Z/ \2_.R2 \ A4 XX
" Xi (Rs) X3/ (1) G I 3 ()mand pharnaceutically acceptable salts or
sol vat es wberenfis2 wherein 5 A and A2 are each i ndependentrlcy/uSh2/d@bkyl ene
or a bond; A3 is Cl_4al kylene or Cl_4al kylidene; A4 is Cl_4al kylene or a
bond and is attached to X, X1 or X2; X ™X1, X2 and X3 are independently C
or CH J is Cl.4alkyl; 10 pisOorl; R and R2 are independently H,

Cl. 3al kyl, C3_6cycl oal kyl, phenyl, -0- phenyl, -N(H) C(O O Cl.4al kyl or
C.4alkyl-N(HC(OO; said C3_6cycloal kyl, phenyl ,or_ Orphenyl being

i ndependently and optionally substituted with 15 £1 4al kyl, Cl.3al koxy or
hal o; or are independently sel ected fromathe het erocycl iC

noi eti es consisting of thienyl, furanyl ?}xyyfol yI yrr8| i nyl,
pyrrolidinyl, imdazolyl, i m azol i ny Y—#i dazol i dIArTYT'R pyr azol yl,
pyrazolinyl, pyrazolidinyl, ( pyrimdinyl, piperidinyl,

pi perazi nyl, norpholino, a I dol yl |50|ndolyl i ndol i nyl
qui nol i nyl, di hydroqui nol i nygl, tiy ﬁﬁarqu|nolinyl,
(RS)n X3 /Gl (I)
R

and pharmacéutically acceptable salts or solvates thereof
wherein
5 Aland A? are each independently C,4alkylene or a bond;
AdisC 1salkylene or C;_4alkylidene;
Atis C 1-4alkylene or a bond and is attached to X, X! or X2;
X, X', X* and X® are independently C or CH;
J is Cyalkyl;
10 pisOorl;

R' and R? are independently H, C;.;alkyl, Cs.scycloalkyl, phenyl, -O-
phenyl, -N(H)C(O)O-C,.salkyl or C,.salkyl-N(H)C(O)O-;

said Cs.¢cycloalkyl, phenyl or O-phenyl being
independently and optionally substituted with
15 C,alkyl, C.salkoxy or halo;

or are independently selected from the group of heterocyclic
moieties consisting of thienyl, furanyl, pyrrolyl,
pyrrolinyl, pyrrolidinyl, imidazolyl, imidazolinyl,
imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl,
20 pyridyl, pyrimidinyl, piperidinyl, piperazinyl,
morpholino, adamantyl, indolyl, isoindolyl, indolinyl,

quinolinyl, dihydroquinolinyl, tetrahydroquinolinyl,



WO 02/ 079152 PCT/ US02/ 06627 -3 isoquinolinyl, dihydroisoquinolinyl and

t et rahydroi soqui nolinyl, wherein said heterocyclic noieties are optionally
substi t utwo oaiothishal o, Cl_4al kyl, Cl. 4al koxy or cyano; 5Pam/usheoe@en - Al- R1
and -A2-R2 together with the nitrogen to _ which they are attached form
pyrrolyl, pyrrolinyl, pyrrolidinyl, i mi tazol yl, imdazolinyl,

i mdazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, pyridyl,
pyrimidinyl, piperidinyl, piperaoayinolindy¢ipdroisgquinolisdandnt yl, i ndol yl ,

i soi ndol yl', indolinyl, quinoli nyltet{ahWthl}’sﬂg\gﬂHﬁrgg,l \.!vﬂé?l:ilnsaidl heterocyclic

t et rahydroqui nol i nyl, isoquinoliny rolr sogui nol'i ny

t et rahydroi soqui nol i nyl and are naétiesrat bytienablgtsubstiteed withhatalCo,alkyl,

Cl. 4al kyl, C1.4al koxy, cyano oréeaﬁgl ;, 15 R3is Hor Cl_4alkyl; msOorl;
R4 and R5 are independently hydr et OBV AfdaRal o, nitro or ClL_
3perfluoroal kyl; wherein said R4 or R5 nay he ,ndependently attached to X,
X1, 20 X2 or X3; nis 0 oronwhegin AN mdgA R togethey witlpthe oirogenite; (D) H

wherein Dis C and 25 Z is (E) U/h‘{\’,‘hetiq%; &egltt%‘(&*eg;forﬂ%%%lﬁlﬁigfrgﬁﬁylgoit2 0R4Or

and R5 are not attached to the sane of -‘sai
S, then mis 0; WO 02/079152 PCTpyusbRdidpornidazolyl, imidazolinyl, imidazolidinyl,

pyrazolyl, pyrazolinyl, pyrazolidinyl, pyridyl,
pyrimidinyl, piperidinyl, piperazinyl, morpholino,
10 adamantyl, indolyl, isoindolyl, indolinyl, quinolinyl,
~ dihydroquinolinyl, tetrahydroquinolinyl, isoquinolinyl,
dihydroisoquinolinyl or tetrahydroisoquinolinyl and are
optionally substituted with halo, C;_salkyl, C;.salkoxy,

cyano or benzyl;
15 R? is H or C,.alkyl;
misOQorl;

R* and R’ are independently hydrogen, cyano, halo, nitro or C,.

sperfluoroalkyl;

wherein said R* or R’ may be independently attached to X, X',
20 X2 or X3;

nisOorl;
GisN,QOorS;
G'!is N or CH;
Y is (D)H wherein D is C; and
25 Z is (E)H wherein E is C;
provided that

both R* and R? are not attached to the same of said X, Xl, X2

or X3;

ifGisOor S, thenm is O;



-4 ifGs Nthenmis 1; if R is -N(H C(OOGC _4al kyl, Cl.4alkyl-NHC(OO or
said heterocyclic noiety wherein said heterocyclic noiety contains a

ni t rogen woemzne2 sai d nitrogen atomis 5 attached to A, PChAIso20662s

C24al kylene; if R2is -N(H) C(O QOCL. 4al kyl, C.4alkyl-N(HC(OO or said

het erocyclic noiety wherein said heterocV%Iic noi ety contains a nitrogen
atomand said nitrogen atomis_ attached to A2 , then A2 is C2_4al kyl ene;
10 if R is N(H) C(OO C _4aliik§lis Nahen g #8ylp - N(H) C(O) O or a heterocyclic
noi ety selected fromthe grgﬁglconsistiqgc of thienyl, furanyl, pyrrolyl,
pyrrolinyl, pyrrolidinyl, ifhRdiazdFICOQCdaatknli fyhalkyliNAREEO)@i orydaid

pyrazolyl, pyrazolinyl, pyrazolidjnyl.. pyridyl rimdinyl, .15 .

pi peridinyl, piperazinyl, nor pholhfkﬁ%ygggﬁgﬁg%wwl‘%?ﬁns&bq Qﬁt?%f%c&cﬁ%%?t\}'l ,

i ndol i nyl, quinolinyl, dihydroqugbiiains@litrodeatatcrh ¥ad QG& hiIgMXtom is

i soqui nol inyl, dihydroi soquinolinyl and Qetrahﬁdroisoquinolinyl, wher ein
said hetePocyclic noieties are opftpcdhsare § .2hensbistGrsatkalengi t h hal o,

Cl_4al kyl, Cl1_4al koxy or cyano then R2 is Hor Cl 3alkyl; if RZis

“N(H) G0 O Cl _4al kyl, C . 4alikB] isNVHIRO)QC ek, Chellet-DiFCIQ Qroorssaid

selected fromthe group consistin of thienvl. furan rrolyl ..
pyrrolinyl, pyrrolidinyl, 25 im cti‘gtﬂﬁc?/lfl,lc ﬁnﬁ%ya"’zvg?rlema?d ?eﬁ%%glf%ﬁ&qlﬁt\}ll ,
pyrazolyl, pyrazolinyl, pyrazol icghtink a nydded\itom pid sdid ditrygkn atop er i di nyl ,

pi perazinyl, norpholino, adamantyl, indolyl, isoindolyl, indolinyl,
qui nol i nyl , di hydroqui nol i nyl, t@ttaded Oquihadi isEr-allsdens: nol i nyl, 30
di hydr oi soqui nol i nyl and tetrapydroisoquinolinyl, wherein said

het erocydfPic noieties are opfiRos&ANHYC(0)O-C,aalkyl, C;4alkyl-N(H)C(O)O- or a
heterocyclic moiety selected from the group consisting
of thienyl, furanyl, pyrrolyl, pyrrolinyl, pyrrolidinyl,
imidazolyl, imidazolinyl, imidazolidinyl, pyrazolyl,
pyrazolinyl, pyrazolidinyl, pyridyl, pyrimidinyl,

15 » piperidinyl, piperazinyl, morpholino, adamanty],
indolyl, isoindolyl, indolinyl, quinolinyl,
dihydroquinolinyl, tetrahydroquinolinyl, isoquinolinyl,
dihydroisoquinolinyl and tetrahydroisoquinolinyl,
wherein said heterocyclic moieties are optionally

20 substituted with halo, C,.salkyl, C;_salkoxy or cyano,
then R?is H or C,salkyl;

if R%is -N(H)C(0)O-C4alkyl, Cy.4alkyl-N(H)C(O)O- or a
heterocyclic moiety selected from the group consisting
of thienyl, furanyl, pyrrolyl, pyrrolinyl, pyrrolidinyl,

25 imidazolyl, imidazolinyl, imidazolidinyl, pyrazolyl,
pyrazolinyl, pyrazolidinyl, pyridyl, pyrimidinyl,
piperidinyl, piperazinyl, morpholino, adamantyl,
indolyl, isoindolyl, indolinyl, quinolinyl,
dihydroquinolinyl, tetrahydroquinolinyl, isoquinolinyl,

30 dihydroisoquinolinyl and tetrahydroisoquinolinyl,

wherein said heterocyclic moieties are optionally



WO 02/ 079152 PCT/ US02/ 06627 -5 substituted with hal o, Cl_4al kyl,

Cl 4al koxy or cyano, then R is Hor Cl _3alkyl; if A4, R4 or R5 are
attached wo oxo7¢itben X is C, if A4, R4 or R5 are attachedPrw/uso2odsken X s
C 5if A, R4 or RS are attached to X2, then X2 is C if R4 or RS are
attached to X3, then X3 is C if R4 is Fdand is attached to X and if A3 is
met hyl ene, then - A -R and -A2-R2 together with the nitrogen to which
they are attached is not N-nethybubstipgedawithhalo, @neilkyd, €fsafpxy or Fyamad i s

attached to X and if A3 is nethyleneg,. As R and -A2-R2 together with
the nitrogen to which they are gqeflgzcﬁgegeé}sc‘ﬁ%]tkyﬁetrahydr oqui nol i nyl .

Accordi ng to anot her enbodi af the firs spect of .the present
invention 15 are provided g@%&ﬁ’ai{ 8fe %{S‘Fﬁﬁﬁg%ﬁéefh%d%&di ng to the first
enbodi ment of the first aspec erein pis 0. Accordi,ng _to another
enbodi nent of the first aspgcéi,&%qﬁga&aé@gbﬁdtpgéeﬂppgﬁ 1565 e provi ded
conpounds _of Fornula (1) acg:orpi%gqt the first enbodinent of the first
aspect wh&rein Gis N and GIf 4sRiqr R>gresitashed tagls theadotih€t enbodi nent of
the first aspect of the present insventi on are provi3ded conpounds of
Formula (1) according to the Riordt” aserivitaghediot Xothenh¥” iiG;st  aspect wherein
Gis Sand G is CH According to another enbodi nent of the first aspect of
the present invention are piR\isfendioapoheatis XanddrATls ametiylermcthendi ng t o
the first enbodi ment of the first 11%5 gsgggz wherein Gis. N and G, Ls N.
According to another enbodi nent 6f 't HEIFPrsy ¢ € iy the RigrogeR lpphic

invention are provided CO”pound%e?faré:ﬁfa@Hécﬁis(nb) N%Etﬂ&}jbiﬁgra%i%yi;*aﬁdfi rst
enbodi ment of the first aspect whérein Gis S and G is N According to

anot her odi ment of the fia$4; G Lh 3. ian Ojare
provi dedﬁ?:rtc))rrpounds of For rrufa (IF?Sdglgcgo?tgilcn%dut%o)?%ﬁ%ﬁ% rlg%gr%%r%i thrng’riltAof t he
first aspect wherein Gis 0 andR&and sANR? together with the nitrogen to which they

are attached is not tetrahydroquinolinyl.

According to another embodiment of the first aspect of the present invention

15  are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein p is 0.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein G is N and G' is CH.

20 According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein G is S and G' is CH.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) accordirig to the first embodiment of the first

25  aspect wherein G is N and G' is N.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein G is S and G' is N.

According to another embodiment of the first aspect of the present invention

30 are provided compounds of Formula (I) according to the first embodiment of the first

aspect wherein G is O and G'isN.



WO 02/ 079152 PCT/ US02/ 06627 -6 According to anot her enbodi nent of the
first aspect of the present invention are provided conpounds of Fornula
(1) accorwiOmgotwasz he first enbodi ment of the first aspectCmhsprrIGw2RL is
methyl and R2 is nmethyl. According to anot her enbodi ment of the first
aspect of the present invention 5 are provided conmpounds of Formula (1)
according to the first enbodinent of the first aspect wherein Al is a
bond, R is nethyiccpplingtoaneditd cebadirgent of Wétfﬁyq aspegs bt prgSend invedtioe r

AR Y [y BRREE by PhhE RERFhe U iR AR

aspect \/\herelaspeEBwhsreiﬂ la'rndrmdnhylsandR ifﬂnéthybrdl ng t o anot her enbodi nent of

the first aspect of the prese in entlon e. provi ded conpounds of
Formul a (1) accor AHErdng torpnof eF§’cn %‘H@B ﬂ%&? fgst aspectiof thg presen dpventipier ei n

R4 and RS55ar grddh fidefeGRAPGIHY of PoRAh (8 hc&IFBRg bR fiQf ?rﬁlﬁﬁhéléﬁt%tf tRSpRet of

the present invention are provided corrpounds of For according to
the first enbspchwhereimiAtise HondsR' is 1Ettadpatis atived eind 1{341smatm§mrogen
Accordi ng to anot of .t he resent

invention are pr gfcﬁ@nbgg%% Bgn‘Bf’d‘ﬁ@PLﬂf& a%sr? aasB‘E‘BTDéttﬁFg "{éﬁenf Faveption ¢

enbodi ment  otird fi6vilded s@mp@\ﬁﬂ@@r FohRnNEI albriing b HRIMst e‘iﬁ&ﬁiﬂbﬁl%fttl‘i’e ﬁﬂ?t her
enbodi ment of the first E_gct of the present invention are provided
ia

conpounds of amseiyherein § grddnnglio the first errbodl msnt of the first
ashect wigr ol N R4 ASoGHANG, o BREPLALANAER, BPALTISK SRBOUITIENLOf LR Ll S

aspect of "the presen provid

accordi ng t oatehgotbides t:orﬁ]idnmdls laiEFbrmlﬂa (Ibl acdordiag to aRFact eribiR¥ient dR‘ﬂhe’:\ﬂﬂt RS
are each fluoro. 25 Accordin to anot her enbodi ment of the first aspect of

the present PIRFEhYReRIN Byrand f®h#Es of Fornula (1) wherein Din relation
to the four noietiRgodith ' Bitlet eﬁxﬁodlﬂﬁhfi?ﬂ;ﬁlg Vf\ﬁ‘?ts SB&:t%?%f?é zaeenlfl@ng hg&{ ation

of S; Einrelation to t our noleties Is a as an
absol ute Conﬁreguoartieabnornpoﬁ,ds @ﬁHommLﬂadi)acddndinanitmg“&st erﬁlidnlﬁlmatttomﬂibeﬂrst oD
isin the_trans copfiguration to the hydrogen atom attached to E. 30

Accor di ngstoa%ﬁ%'t‘ﬁ ‘“rre'gt#) 8#’ WUREShf the first aspect of the present

i nvention According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R* is fluoro.

According to another embodiment of the first aspect of the present invention

20  are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R*is cyano.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R* and R° are each fluoro.

25 According to another embodiment of the first aspect of the present invention
are compounds of Formula (I) wherein D in relation to the four moieties to which it is
attached has an absolute configuration of S; E in relation to the four moieties to
which it is attached has an absolute configuration of S; and wherein the hydrogen
atom attached to D is in the trans configuration to the hydrogen atom attached to E.

30 According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first

aspect wherein A’ is Cy_salkylene.



are provi ded conpounds of Formula (1) according to the first enbodi nent of
the first aspect wherein A3 is Cl.4al kyl ene. WD 02/ 079152 PCT/ US02/ 06627
-7 Accor dvog2omianot her enbodi ment of the first aspect of pCmaSpr/esent
invention are provided conpounds of FOI‘%H a (1) according to the first
enbodi ment of the first aspect wherein A3 is Cl.4al kylidene. According to
anot her enbodi ment of the first aspect of the present invention 5 are
provi ded conpoundéxcﬁ?rdmﬁrmn&ﬂﬁ? edigreat ﬂ@th@cfeﬁwmtro&heewmt ABIEALYF t he

first aspectq C?E&' C&ﬁﬁblﬁldg‘a}' BYLS0E (1) A A&CO%qu R HeFi %ﬁ&ﬁﬁmgﬂ% egﬁllg[ of

the first aspec resent 1nvention pr OVI oun
Formula (I) aspeotghergintd” isliy..dlkylsdenenbodi ment of the first aspect wherein

A4 is a bond. 10 Accordln t 0 _ano t of the first aspect of the
present inventi onACSPENE nag@r E@Eﬁ%ﬁﬁ&%ogtﬁ‘%ﬂrﬁﬂ’%tﬂ? FhePresinl iTHGHRN t he
first embodi gRISoGked b&nﬁbmg of BSR&AA (Mﬂa&!&m 28 tHeSFirSEE YO ifiEnt RERPfidE N9 T O

anot her enbodi nent of th IS first aspect of the present 1 nvention are
provi ded con@mmﬁwh@ﬁln%rlﬁmh@h)(ldﬁ)e according to the first enbodi nent of the

f d mbodi
of the it aspectoBiin PReERTE PLite S prd o PR buRter

Formula (1) afs lgzbdl'dgﬁlcélﬁp&hﬂsf)fFmﬁm@bd&&hg%tHerfﬁslférﬁ&idlm&ﬁRﬁ@ﬁe fiRerein
A4 is attached Accord) ng to anot her enbodi nent of the first aspect of

the present RfREehvheygin @Olsérb@nér ovi ded conpounds of Fornula (1) according
to the fygst embod| CBEI% O{% atngﬁl[ef' Eéqﬁﬁﬁn%ﬁpgf:{he%&ra% Qct i3 tl'hespxa Een?mventlon

Accordi ng to anot | Pstoaspect

invention aae ;prbomledieﬁlnp@mﬂ@uﬂﬂ&rmjla A9 aeadréing ko th%(fﬁ@tr edillﬂghﬁl@nttdﬂ@lef firsst
enbodi ment of the first , aspect wherein Al is a bond, A2 is a bond, Rl is

met hyl and RESHES! WRER A *ipmnethylened; ng to anot her embodi ment of the first
aspect of ‘the preacabdiiV@ bl cAbSaiRIAYbEH fﬁ&raagwa%% 18 pEQnf i Bnfidn

according to the | rst ment o i rst ect el n
i ndependent | yras;gbmde@dorhpmmd‘s € Fgmaulp (phedvedieg oe thel first embeelimens of denfisst i ng

of thi en)(g, Egpre%tn%;]érep 1&‘{15 a}{acheg%r olinyl, pyrrolidinyl, imdazolyl,

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein A” is attached X.

According to another embodiment of the first aspect of the present invention

20  are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R* is attached X.

According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein A' is a bond, A is a bond, R is methyl and R? is methyl.

25 According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R' is independently selected from the group of heterocyclic moieties
consisting of thienyl, furanyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, imidazolyl,
imidazolinyl, imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, pyridyl,

30  pyrimidinyl, piperidinyl, piperazinyl, morpholino, adamantyl, indolyl, isoindolyl,
indolinyl, quinolinyl, dihydroquinolinyl, tetrahydroquinolinyl, isoquinolinyl,

dihydroisoquinolinyl and tetrahydroisoquinolinyl, wherein said heterocyclic moieties



i mdazolinyl, imdazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl,
pyridyl, 30 pyrimdinyl, piperidinyl, piperazinyl, norpholino, adamantyl,

i ndol yl, wearmduabyl, indolinyl, quinolinyl, dihydroqui nolPcmpisp2/06627

t et rahydroqui nolinyl, isoquinolinyl, dihydroisoquinolinyl and

t et rahydroi soqui nolinyl, wherein said het®rocyclic noieties WO 02/079152
PCT/ US02/ 06627 -8 are optionally substituted with halo, Cl_4alkyl,

Cl_4al koxy oRrecyRRARpallX S‘ib§t1@13d Wit Ryloefa-aliyl, | Gralkoxy P gwamey| Ands Gind A2
is a bond. A%l}?xﬁlghé’gzztlé)Had?‘ﬁl (ﬁ;y@ﬂ@%ﬂh'ﬁ?% P{m& he first aspect of the
present invention ‘are pr ovi'd conpounds of Formula (1) according to the
first enbodi ment dfccotuengf llor&nbtheBembpdmtent/\bfemelfnstlia]specs off mlmhepxemimm\deytlon

selected fromthe group of i ties caonsisting of thieny

i dazol yl | BUTAYRSS GRBBRIS ) FOI Y ASFHNE eGSR mR At L
indolyl, et @@Mfﬂm&eiml isﬂ)ﬁhep%ﬂ&'erﬁl?ts'éﬁzmégrf%n% wgreeﬁ Iombtemélycﬁém&%ues

4al kyl ene; R2 is or Cl-3al kylene; "and A2 is a Accordfing to anot her

enbodi nent of:omslmémm oétthlaeyieotrndﬁzotyhe PﬁméﬁeﬂupqrwBrht |pm¢razillyl,arn®rmaiini0ded
conpounds of For to.the first odi nent,.of the.fi

aspect wher e} mtl?'] %ﬂ%‘@geﬁﬁgﬁ’ﬁ&‘g%‘f@é’f s ecSW'FY QISGAEARIRE: Kbt ést’(géyd ic
noi eties copdkgbhdiR*Q HidrGGANkyleheiaad W2 is ¥6id! yI , pyrrolinyl,
pyrrolidinyl, imdazolyl, imdazolinyl, imdazoli di nyl , pyrazol yl,

pyrazol inyl, pyr ai\@wr@mquo angther eylbodmm)? phnihaifigtl aspesit 96 thedpriasant invention
pi per azi @?I' g&g@g@%& E(S’m P'%PFXJ[mul Hg%é()lrdm g h@qﬁgyémbojdlr’m&ﬂ%?ltlf st

quinolin rqu|no I ny roguin I|nyI i soqui no

di hydr oi soquiaspebi wiitreang? tsehd@i&yldhfrmllyasemmed(ﬂdmﬂyﬂa gfﬁhﬁbéh&eﬁ)@yddh@bféh@ﬁyd ic
noieties are optjonal I){ sutfstl tuted with hal o, C1 4al kyl . Cl.4al koxy or
cyano; A2 iscensistingg|ofyithd Ffurwl HPgFrol.- wme}*mélﬁepm ipyl, j gnidazobfly .

o0 | yRALIEL ”Eﬂ RGB! DS S PoBRAN, OpDBBEAS o, |
enbodi nent opytimedifyly spllpermlsp'dchlpmaemi nmBghioking, natﬁnmm@bénhﬂx@ol;ﬂehmﬁ@dylf rom

the gro of. eroc cl. iet|e consi stin f thie i mdazo
pyri gyl o ipé‘} Iyq“b’I?OE‘é‘V 'ﬁsfb?"?“’ E‘HH ti n %aﬁé%faﬂw yb FF@SP&?PLXﬂ
tetrahydr oquldn@hf&wquﬁmnﬂe&fdawmyafosmwnlaghylnWhereﬁ&alé h&emc%é’l&] ytegbe: R

is Hor C-3alkylene; and 25 According to anot her errbodl ment
of the first a@spe@@naﬁw subéth@te@lsmﬁl hﬁveﬁm@ihyl & ealkony i efe dyanorpund £10f
Formula (1) ?aﬁﬁﬁgrgé, ttel li(yl%ne aHR%dlls agon&)f the first

According to another embodiment of the first aspect of the present invention

20  are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R? is independently selected from the group of heterocyclic moieties
consisting of thienyl, imidazolyl, pyridyl, piperidinyl, piperazinyl, morpholino,
adamantyl, indolyl, tetrahydroquinolinyl and tetrahydroisoquinolinyl; A? is Cj.
salkylene; R'isHor C,.salkylene; and Alis a bond.

25 According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R! and R? are independently H, C,.salkyl, Cs¢cycloalkyl, phenyl, -O-
phenyl, or -N(H)C(O)O-C,.salkyl.

According to another embodiment of the first aspect of the present invention

30 are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R! and R? are independently H, C,.zalkyl, or -N(H)C(O)O-C,_salkyl.

According to another embodiment of the first aspect of the present invention

are provided compounds of Formula (I) according to the first embodiment of the first



aspect wherein R and R2 are independently H, Cl1_3al kyl, C3_6cycl oal kyl,
phenyl, -0- phenyl, or -N(H C(O O Cl _4al kyl . According to anot her

embodi merwoat/othe: f i r st aspect of the present invention ®0TarSe2/pwsevi ded
conpounds of Formula (1) according to theé first enbodi ment of the first
aspect wherein R and R2 are independent?”y H, Cl1_3al kyl, or

-N(HC(OOA 4alk ording to ano odi nent of the first aspect
of the presetPEhY ?FFI‘@%paI}Qr% #edye eeg}?ﬁgﬁdélkﬁlf Geoyieinatkyls phea¥le 8F di ng

to the first pment of the first WO 02/079152 PCT/US02/ 06627 -9 aspect
wherein RL and R2"are independently H, Cl1_3al kyl, C3_6cycl oal kyl, phenyl,
or - O phenyl. Acderdiding tomnathet kmbodimsodoihatfirstfaspéme of ithespresesipétentén t he

present invention .are I‘OVI de co ounds of. Fornula (| ccordi .0 the
P rat enbod: dsrroure fpdingt of ESTRREL) Siaekrine T e neetbstienior MiptiRtient 1 y
H Cl_3al Byl asgkt an@rdlﬂ@*p@ﬁuiqﬁtbﬂé matRatadly HoNT LAyl SURrefndBpdRIEREY Cl i C
noi eti es consi sti ngI of thienyl, imdazolyl, pyri d3y pi peri di nyI

pi per azi nyl , seteetpdhdtonh the a@anmﬁtlsﬂleroqyﬁh@)|rmlet165t®mslawwpf)qtumd,l lrmylaZ@ﬂd

t et rahydroi I d th d he f.
Lol UM e T I Al 5B keSS ST (1

accordi ng tOtdtfhﬁyﬂﬂoQﬁihoBﬂijddmh dlblsbdjlﬁnélhﬂﬁt aspect V\/nerel n R2 is Hor
Cl-3al kyl and R1 is C3_6cycl oal k g(Ehen 0- phenyl, or - N(HC(OOC
1. 4al kyl . Accor di H§coEgn Jmeihcs ABBasRER! ofbthe it 489@%@ aspprgsen fnvepion

P rat eraa: As 8 yided b ?@%“gg%*‘jf@‘fﬁmﬁ’?@qm b B b BERRR U B SR LG
RLis N fH) c& @);@eCthmirkl} is AAoc @) dilkyg and ldngﬂa@cyc&mﬂiqmd psmnfyl o0- phblﬁ!ylf ?r ?t
aspect_ of t &(ﬁég(?c?)?)sg %gtl on are provi ( ed conpounds o F_OI‘ITU a_ I

according to di ment of the first aspect wherein R2 is H or

Cl -3al kyl and Rl iagc %@%@n@ﬁﬂel‘ﬂnbodﬂﬁﬁﬁﬂ)f l‘% firfl-RPEN 36|f thealrg]ﬁ&rng'ir{wnﬁ&i

anot her enbodi nent of the first aspect of the pres Invention 20 are
provi ded conpreuprdsided coroponnds of Fornade 6 dcqogdmgtatieffrstr@mbcmlnbcmuaﬁmﬁtfmsf t he

or oup_of Thet emepERerEn o B oGl FR b NEDEIR kS i cazol yi - pyri oyt
pi peridinyl, pi pembm{é to dﬁ@ﬂi@h@ﬂnb@dlmeﬂd@ﬂ%@tfﬂt,asbm%lfﬂie present invention
t et rahydr oqui nol i nyl tet rah¥dr oi soqui nol i nyl .
are prov1ded compounds of Formula (I) according to the first embodiment of the first
aspect wherein R*is H or C 1.3alkyl and R'is Cs.ecycloalkyl, phenyl or -O-phenyl.
According to another embodiment of the first aspect of the present invention
20  are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R? is H or C).3alkyl and R' is selected from the group of heterocyclic
moieties consisting of thienyl, imidazolyl, pyridyl, piperidinyl, piperazinyl,
morpholino, adamantyl, indolyl, tetrahydroquinolinyl and tetrahydroisoquinolinyl.
According to another embodiment of the first aspect of the present invention
25  are provided compounds of Formula (I) according to the first embodiment of the first
aspect wherein R'is H or Ci.salkyl and R?is Csecycloalkyl, phenyl, -O-phenyl, or -
N(H)C(O)O-C;_4alkyl.
According to another embodiment of the first aspect of the present invention
are provided compounds of Formula (I) according to the first embodiment of the first
30  aspect wherein R' is H or Cy.3alkyl and R? is N(H)C(0)O-C 1-salkyl.
According to another embodiment of the first aspect of the present invention

are provided compounds of Formula (I) according to the first embodiment of the first

aspect wherein R' is H or C1salkyl and R?is Ca.¢cycloalkyl, phenyl or -O-phenyl.



Accordi ng to anot her enbodi ment of the first aspect of the present
invention 25 are provided conpounds of Fornula (I) according to the first
enbodi mrerwoab/othie2 first aspect wherein RL is H or Cl-3al legir/tsndodd27 i s
C3_6cycl oal kyl, phenyl, -0-phenyl, or - NNHC(O O C 1 _4al kyl. According to
anot her enbodi nent of the first aspect o101 he present invention are

provi ded conpounds of Fornula (1) according to the first enbodi ment of the
first 30 aspect WEPHing RuEnptherempodimengpiihe fisipspectjof the present invention

N OO d . i i i.r ct of
the. pr event rerbiided BEBLAUOYr b ALY SEcchAROR FEHrimb it T nBRE |
the first enbgmcneheredfRt e bi Csialkydané ® inkedeossdnfréih ths giduprof Getedadyklid  and

R2 is C3_6cycl oal kyl, phenyl .or. -0-phenyl . 02/ 079152 PCT/ USQ2/ 06627 - 10
Accor di ng to“}fl‘lfif’teﬁerco%ﬁ%’é‘&i Enthignyls Hémgfizf’g‘[\{@ﬁﬁ’éié’{’ PPeridinyhy qugtazinyl,

inventions agRrdivibd q higol L Y; ; irst
enbodi nent of tr e }ﬁ?’r'cggnﬁgg’gegw ; ggrtrgﬁgdr%hﬁliﬁ%ﬁdﬁ)l 8?&%%\%%(?}%;%&5%(2%%2 i's
sel ected from t heAgrodmgob anether empediment ofothetfirgsaspam of shd prgsant intviehéory| |

i m dazol yl , i dyl. . piperidi ' inyl, 5 hol d |,
oty ¢ ot Py ar gt PRBTaRgh Ot FerrRu AAGsRIng e R sryronon o B B o
anot her enbogdig¥enivhefeit hR'R'r&id a8PRE togethet NAItIPHRS AltfodeAVIBNWHRA they Qre

provi ded conpounds of Fornula (1) according to the first enbodi nent of the
first aspecétttaghed eiform Apyrpelidimd, - piperiiinglogpiphraringil.t hnarpkolitio; r adpmmantyd, whi ch

acdaant 10 "1 IFERSol Ol el Ao LRkl Y e BoRTRfF o APAr ' "

optional |y substyl.tuted with benzyl. According to another enbodi nent of the
first aspect of the present invention are provided conpounds of Fornmula
(1) according to tyeordingde apahstembedimsnt ofithe dirstaspecs obthe prgsrat Hyvention A

and A2 are e i 5}{:}@};{] . k ene;
Adis a bondgﬁz;b(ibﬂggﬁtgta e y'? 0 g{%gjr%gb g&sﬂﬂg%gp %gqg?teeﬁbgﬁe%%n%%ﬂﬁ 115%{-1
Cl__gal kyl , Claglﬁlcgléwllle:railnkyl , phemé}l , h-O-I pge_nyl or -N(H)C(O O Cl_4al kyl; 20
sal CS—(I;g yclhoal Kyt DRQQXA AQI;II'C ea h?n@l%lpendgrllt?}gc1.4alkylene or a bond;

Alis Cj.salkylene;
A%is a bond and is attached to X or Xl;

R' and R? are independently H, C,_salkyl, Cs¢cycloalkyl, phenyl, -O-
phenyl or -N(H)C(O)O-C, salkyl;

20 said Cs.¢cycloalkyl, phenyl or O-phenyl being
independently and optionally substituted with
Ci.salkyl, C.zalkoxy or halo;

or are independently selected from the group of heterocyclic
moieties consisting of thienyl, imidazolyl, pyridyl,
25 piperidinyl, piperazinyl, morpholino, adamantyl,
indolyl, tetrahydroquinolinyl and

tetrahydroisoquinolinyl;

or wherein -A'-R" and -A%-R? together with the nitrogen to
which they are attached form pyrrolidinyl, piperidinyl,

30 piperazinyl, morpholino, adamantyl,



i ndependently and optionally substituted with Cl1_4alkyl, C _3al koxy or
hal o; or are independently selected fromthe group of heterocyclic

noi et i es wongistisng of thienyl, imdazolyl, pyridyl, 25 pcpaspzodsy? ,

pi perazi nyl, norpholino, adamantyl, indolyl, tetrahydroquinolinyl and

t et rahydroi soqui nolinyl; or wherein -A-l and -A2-R2 together with the
nitrogen to which they are attached formpyrrolidinyl, piperidinyl, 30
pi perazi nyl, norpholino, adamant {atrahygsogyingtagl opt 41852 0BeATy! and are

t et rahydroqui nolinyl or tet rahyd[)ggri&%wizg%iw& Wﬁﬂg g%ﬁl optionally

substituted with benzyl; R3is H 5 R4 is cyano or
halo and is attached tgsX g >é1 1 ri_is 0; X and X are each C x 2 and X3
are each CH, Gis N, Sr-gr @@"is Nor CH Yis (DH wherein Dis C
and Zis (E)H wherein Eis C rovided that if Gis 0 or S; then mis O;
15 ifGsN thennis 1; if R SO§Hyc(O ocl. 4al kyl or said heterocyclic

nmoi ety wherein said heterocyclic noiety contains a pitrogen atomand said
nitrogen atomis attacReds ¢@naor halpapd i attagheddo Xean Xyl ene; 20 if R2 is

-N(H) C(O OC1_4al kyl or sa{)d het erocyclic noiety
nis v,

X and X! are each C;

X2 and X3 are each CH;

GisN,OorS;
10 G'is N or CH;

Y is (D)H wherein D is C; and

Z is (E)H wherein E is C;

provided that

if Gis O or S; then m is O;

15 if GisN, then m s 1;

if R! is -N(H)C(0)OC 1-4alkyl or said heterocyclic moiety
wherein said heterocyclic moiety contains a nitrogen
atom and said nitrogen atom is attached to Al, then A!

is Ca4alkylene;

20 if R? is -N(H)C(0)OC 1-4alkyl or said heterocyclic moiety
wherein said heterocyclic moiety contains a nitrogen
atom and said nitrogen atom is attached to A? , then A?

is Cy4alkylene;

if R'is -N(H)C(0)O-C,.salkyl or said heterocyclic moiety,
25 then R? is H or Ci-zalkyl;

if R%is -N(H)C(O)O-C,.salkyl or said heterocyclic moiety,
then R' is H or C).zalkyl;



wherein said heterocyclic noiety contains a nitrogen atom and said
nitrogen atomis attached to A2 , then A2 is C24alkylene; if R is

- N(H) C{ Owo@k/omabkyl or said heterocyclic noiety, 25 theRrCRASISdRDr

G _3alkyl; if R is -N(HCOOC _4al kyl _or said heterocyclic noiety, then
R is Hor Cl_3alkyl; WO 02/079152 PCT/ 92/ 06627 -12 if R4 is F and is
attached to X and if A3 is nmethylene, then - A -R and -A2-R2 together with
the nitrogen to which theyifdResdtangddhatached fooX and Hed higmesthylereaticay ; and
if R4 is Fand is attached to X andyti f. ARz2I I R and
-A2-R2 together with the ni troge% fl%) 2{/I\}rqi &?ﬁ%e&ﬁ%r@&gp%égﬁgan&wﬁgp

t et rahydroqui nol i nyl. Accordi ng tleyanoitrehediztnod Namathybpipehweiniyl;raall aspect

of the present invention are provided conpounds of Formula (lI) according

to the first embodinent of e kiFsdis asdened ok an@ifmA SiintbieemotiedsAéxhi bi t
greater SERT binding than hD2L binding as, 10 described herein. According

to anot he? enbodi nent of the fir& aagpféggzB?gethﬁéwﬁhé%lﬁfrogﬁ\/@ﬂt’lﬂi%the&re
provi ded conpounds of Fornula (I j . | FSt; odi nent of the
first aspect wherein said corrpoéfn%g&g};i(%lg??{t?gé@%éw(%}nﬁg})ng t han hD2L
bi nding as described herein. .15 Accor di variou nmbodi nents of. a
second aspect of t‘A'f'(f orﬁlple%%)natnofhﬁflgﬁlﬁﬁ%nmeng&eﬁ%rfgéliacf@%apqﬁgﬁﬁr(%?ﬂtil%vﬂlpﬁ}n

accept abl e f afgprbaide®06SmBOTAE oS FogN 1L (P Abdt#ging fto tHeCfirslérabddihedsofdRd fined
herei n. The conpounds of the present invention may be useful in the

treat ment or asRSCeVARICIHRIGEOMPAHIA eXBIbItgromecPERE dinding than e drindibgiéani de

transporygr de{?:?ifgia&’Eetjeﬁm. 20 inplicated. Disease states that may be
i nplicated include hypertension, depression (e.g., depression in cancer

patients, depressiAzooiding @rdnotieosinbodiateneof the firpompeyt of alie p@bent idanton on

wonen, - pacdi 4% FEVIER PREPUHY OFRpGRuIa Ol RESET B, e fgheembodment of the first ' °
aspect wherein said compounds exhibit less SERT binding than hD, binding as
described herein.

15 According to various embodiments of a second aspect of the present invention
are provided pharmaceutically acceptable formulations comprising compounds of
Formula (I) as defined herein.

The compounds of the present invention may be useful in the treatment or
prevention of disorders in which the regulation of monoamide transporter function is

20 implicated. Disease states that may be implicated include hypertension, depression
(e.g., depression in cancer patients, depression in Parkinson’s patients,
postmyocardial infarction depression, subsyndromal symptomatic depression,
depression in infertile women, paediatric depression, major depression, single
episode depression, recurrent depression, child abuse induced depression, and post

25  partum depression), generalized anxiety disorder, phobias (e.g., agoraphobia, social
phobia and simple phobias), posttraumatic stress syndrome, avoidant personality
disorder, premature ejaculation, eating disorders (e.g., anorexia nervosa and bulimia
nervosa), obesity, chemical dependencies (e.g., addictions to alcohol, cocaine, heroin,
phenobarbital, nicotine and benzodiazepines), cluster headache, migraine, pain,

30 Alzheimer’s disease, obsessive-compulsive disorder, panic disorder, memory
disorders (e.g., dementia, amnestic disorders, and age-related cognitive decline

(ARCD)), Parkinson’s diseases (e.g., dementia in Parkinson’s disease, neuroleptic-



epi sode depression, recurrent depression, child abuse induced depression,
and post 25 partum depression), generalized anxi ety disorder, phobias
(e.g., agepaphkodsn, social phobia and sinple phobias), pestiusauome? c
stress syndrone, avoidant personality d| sorder, premature ejacul ation,
eating disorders (e.g., anorexia nervosa Bmnd buI ima nervosa), obesity,
chem cal dependencies (e.q., addictions to alcohol, cocaine, heroin,
phenobar bi t alinduged oparkiseirigmband otardiye pArddnesiag), ustesdoeringd adisasders -8 ne,

pain, 30 A Zﬂgﬂ;&ﬁfo uqaeggggev?seoggssﬁ Sl PP L UG elaP O B0 Enelia

dlsorder I sor I Sor

age-rel at ed catagm ighstevittestinah eact (AéScdry (ml?alrvmgnﬂmnga; ﬂl me@l&gsnnﬁeseqmlon)
dementia in Parkjnson's disease, neugole ptic WO 02/ 079152 PCT/ US02/ 06627
“13 induced PEFAHVEs SHMBHMN O atcHiZPRNE)aK| REegienstyal o syRdiPMRe fiPOBYAR

(e.g., hypeg Wd?&ﬁgt %t%?%&hnné&ﬁé%@ﬁ%@é ﬁR?ﬁ&rbﬁl‘é' Jh%ull&n%llﬁlsorlggt%ﬁ{aﬂia

vascul at ure),” cere l'ar ataxlia, gastrointestl na tract
(i nvol ving chrailfﬂgesnpmerlmtl hitanyioandegeit r hypam()tl,vxtynegmrdate (DD Y mrechodnic
schi zophreni a

ntrual ndr o flbro ia 5. syndr stress
i ncont i nenceP hF?gﬁ%?t G@CW%%H@CH&(P%RWF aécm%y g‘ﬁ %ﬁ‘é?ﬂ gmotigpa] ¢
i mpot ence, aliveRtyi pithsle 1b£l'cfrylhg’ REd sieding @Moﬂbﬁ?ﬁﬁﬁrexﬁﬁWD) chronic
paroxysmal hem ciania, headaché (associ ated h vascul ar di sorders),

enot i onal | abl | i ﬂ%}sor@qs heof oghitigelae r yitﬁgstannplsdeee@ﬁmqsmsoamwccdt:ﬁqat exy)

Di sorder | a er.e ression,. attenti

nyper act 101 ¢ PO B Fltisos e RERbi R FE B GER, Por Pirhlle PRty
stress disor @ﬁﬂstancé dbsdeaniaRdéh uad sekiualodyd Qins tiam eheh RN in PHRIcUREY premature
including (in particul ar) premature ejacul ation. The conpounds of the

present i nvestarwatiomy The C@&ﬁ?‘ﬂﬂ%toérﬂé‘ﬂp@ﬁ%énﬁmw‘a@%dﬁ adgpinistesthHPORKOT on
t her apy. Preggé&g@gb&%ﬁlngﬁdrpﬁe@bbe defined as persistent or recurrent

ej acul ati on ef ore, upon or rtly after penile penetration of a
sexual part ner ItPremzyumI gecubdaiondedy e dlefisedjoa patsistano ror aeaurrent Bipchlefion e t he

|bnd| vi duffi\%2 see The I\/Er{:elé nuéatl 1(E)Sth editi b 576, a|?ub i shed
Y Nbr ck [ Res B8106h UPABGF SGHVEALEr PR, Penelral rhe%rsa’f%g PREOGF 50
enbodi ment s QT:ﬁﬁ"edt hi rﬁa&%ﬁt o&furﬁﬁge b@fo‘?éetﬂé méiﬂ&iﬁ%ﬁf- \ABhed" Féeé”’ﬂié' Rdck
nmet hods of treating conditions selected fromthe group 20 consisting of
depr essi on, Mpauek, }68editougr. §57¢3rpahhsmdeye\ﬂacmzaseamnLahormmqs 19823t i nence,
chronic pain. obsgasi VSRS LaSoud! SRt Sthend % Whrd' 0L Wt5the present
invention are provided methods of treating conditions selected from the group
20  consisting of depression, anxiety disorders, premature ejaculation, urinary
incontinence, chronic pain, obsessive-compulsive disorder, feeding disorders,
premenstrual dysphoric disorder, hot flashes, panic disorders, posttraumatic stress
disorder and social phobia comprising the administration to a human in need thereof
an effective amount of pharmaceutically acceptable formulations comprising
25  compounds of Formula (I) as defined herein.
According to various embodiments of a fourth aspect of the present invention
are provided methods of treating psychotic disorders including bipolar disorder and
schizophrenia comprising the administration to a human in need thereof an effective
amount of pharmaceutically acceptable formulations comprising compounds of
30 Formula (I) exhibiting greater than or equal hD,_ binding than SERT binding as
defined herein.

According to various embodiments of a fifth aspect of the present invention

are provided methods of enhancing the treatment of conditions selected from the



prenenstrual dysphoric disorder, hot flashes, panic disorders,
posttraumatic stress disorder and social phobia conprising the

adm ni st rnaoicon74182 a human in need thereof an effective amountS0L66627
pharmaceutically acceptable fornulati ons_conprising 25 conpounds of
Formula (1) as defined herein. Accordi ng1 "0 various enbodinents of a fourth
aspect of the present invention are provided nethods of treating psychotic
di sorders i nEravdi sRpsitips| o defiressioneansiny diseiderso pinerasiiee eivapatien, nyinane

adm ni strati u I d f ectd

phar maceut i cg obﬁg%gg’pggg‘f[{épfgaﬁrgmlotg? ‘?Séﬁlg cggl ulr%lwsci r%go\é(gerrrb%g gé o? ifs%ieffbr mul a
(1) exhi bi ti pgenneabalrdyispladticodiseideng pahic2disdrierd) paptitdvammtiSEREsDdRIdBY and
defined herein. According to variaous enbodi nents of a fifth aspect of the

present i nveRP§iEPhoRiEComRInEce REMFRIYSALON '@ AHAIRATG Resd thererttametitectye
condi tiong Sghgﬁﬁ@%ffé@;m}mﬁﬁéfﬁ %gc%gdr%gg RS/ pcﬁﬁﬁ'zsinagéjcé bOMR of

consi sting of depress , anxi ety rs, premature ejaculation, urinary
i ncont i nence Foohulen(I¢ Ipeving SHISEdsndieg comdefisddy ectiis candern, phasucagically

di sorders, preneglﬁgéfual dysphoric di sor(fig_r, ani ¢ di sorders osttraumatic
stress di sor &°P acgulapn 9f 3gsns SYRGET EPRYhE rEoURIRMSISEPE & (BHMPRY 3- human
in need ther gofrodPurpitbfifhnl V@ 2 SUIPMIB/19f aRRASITRCQith] ﬁ@l(ky.m%ﬁ@_t@msem-
formul ati ons Conprising conpounds of Fornula (1) having SERT binding as
def i ned her eimetiyipiperapinal-irhdedi8 HeelrahydranephshelaniZeyli-4 rmerphelironbanizamiglent s

e eoteduprom & e Bl RIS AL o Rhe et s B B BUChYRL R e T 2
met hyl pi per apidvidedyhthdds2of3rehtihg tefrbiody aemeiidnaloatpridimgl the 4dmimispradba iz benza

m de. 10 According to a first enbodi nent of a sixth aspect of the present
i nvention ar Bumapoifi @eefl earpefd an offfactivet ameynt oafr acplaaripacrisicall)s jaspeptable

conpri si ng t h& admdy %B{ngfi%iﬂg E@rng?ung?ngprﬁo?mﬂﬁeel)t 0ET &nedMéLiheGha VE
amount of a pharnmaceuticallTy®acceptable fornulati’on conprising conpounds
of Formul a ( phamsceietidatiedcdeprablenfoandlation phasinimgelicyedibley amtebietiad MAO-
formul ati on containing a reversible and selective MAO 15 A inhibitor.

Accor di né5toAa tbrﬁ‘é’f- enbodi ment of the sixth aspect of the present
compri sing he adm Ry R B PR AP BRSS Mhepion
amount of phareproeided awmithods af ¢reptiregateéractory depression comprising the administration
to a human in need thereof an effective amount of pharmaceutically acceptable
formulations comprising compounds of Formula (I) as defined herein and a
20  pharmaceutically acceptable formulation containng one or more reversible and

selective MAO-A inhibitors selected from the group consisting of moclobemide,

brofaromine and befloxatone.

According to another embodiment of the sixth aspect of the present invention

25 are provided methods of treating refractory depression comprising the administration

to a human in need thereof an effective amount of pharmaceutically acceptable

formulation comprising compounds of Formula (I) as defined herein and a
pharmaceutically acceptable formulation containing a 5-HT) s antagonist.

According to another embodiment of the sixth aspect of the present invention

30 are provided methods of treating refractory depression comprising the administration

to a human in need thereof an effective amount of pharmaceutically acceptable

formulations comprising compounds of Formula (I) as defined herein and a



formul ati ons conprising conpounds of Fornula (I) as defined herein and a 20
phar maceutical |y acceptable fornul ati on contai nng one or nore reversible
and sel ewDiozO7NBO- A i nhi bitors selected fromthe group c®aIisor/mg2Df

nocl obem de, brofarom ne, and befl oxatone. According to another enbodi nent
of the sixth aspect of the present i nverlfon 25 are provi ded net hods of
treating refractory depression conprising the admnistration to a human in
need t her eof pharmscewically cacaensaile formyptzonraertainingah | 3y Hdee aptagonist selected

formul ati on ¢o i Si COIT nds . or defined herein and a
phar maceut i c%ﬁolr&g{hg (r:(g tCé’%%%%‘?%%a@&o%%%%ﬁrﬁ’ﬁ%'a 5- HT1A ant agoni st.

Accordi ng to anot hetorl i diBtHer Bibbditeti oft the sixptesdpectfoftthe pfeies eidention
invention 30 are provided nethods of treating refractory depression
conpri si ng t REe Bi@Midad sethads of treptinzarefastary daproteion cOmPrising thimadministialion

anount of ¢ph i cal I : i 18 ds of
Formul a (1) 55 TaFHAL I8 ¥ SRGEH, 87 frren) BB SERREES) Buld sEeane

phar maceut i cdbinyulatmne pta@abprisiig rovedpatindsn of oRdraiutd N@) as Sdéfilitd hertmgand si
selected fromthe groyp consisting of pindol ol WAY- 100, 635. Accordi ng
to anot her e RBBFRAcE Caﬁ? afq‘“rBt%fe)gf’H%‘é@B%’Etc%thf‘ﬁéasgﬁ@sl’e‘?ﬁtz_‘g‘}‘ﬂﬁénti on are
provi ded methods chc&rdﬁ?gt ioBhoftRf ERGSAMEnCISHE SUP EQTHthS bidSerk Bvention
admnistration 5 to a human in need thereof an effective anmount of

phar maceut i catd groaicleé pestirids of tneatirgatefractorycdappession rgmpoinipg theladroinistation| a

|) as defined herein.and har naceut i. cal | cC abl e forpul ati

Cont ot nadOL "8 aBisRah 8 0tef pEeSt AR R e REPh Gt fRally Breetihle o xt
aspect of theoPhasent EsMENin® tonpondd @Y B&shulEt(MPAS &ffirdedRéreitd and a
refractory dg}ﬁressmn conprising the adm nistration 10 to a human in need

t hereof an efrha@Erdcowicallp aegeptsblefivanwatenueondaining anaeiab ST evib GRFEPRISE ons
conpri sing conpou . r ._herei . :
pharmaceutical ly %@%@E%@e@@%ﬂﬁl}%{?@glr?gfg((g)fntp gglﬁplnés%g&poggﬁ? gﬁesegx_t Il-FﬁlfB\%gl

ant agoni st . aAcgrovided thettlgods d tleatingerbractoneddprabiohemprixing thes pirtinisohtidhe
present invention are provided nethods of treating refract ,orﬁ depression
conprisi Ag t ke 2abwnan db meed hereats ap stigcivgamopnt abeharmasewisally meesntahle | ve

ot . PSRN i Sop SRRl o AR O (SoURIGE ApfORR S
formul ati on gbatacentivgllp asgprableeformulation containing buspirone.
According to another embodiment of the sixth aspect of the present invention
are provided methods of treating refractory depression comprising the administration
20 to a human in need thereof an effective amount of pharmaceutically acceptable
formulations comprising compounds of Formula (I) as defined herein and a
pharmaceutically acceptable formulation containing methylphenidate.
According to a seventh aspect of the present invention are provided methods
of treating obsessive compulsive disorder comprising the administration to an
25 adolescent or child in need thereof an effective amount of pharmaceutically
acceptable formulations comprising compounds of Formula (I) as defined herein and
a pharmaceutically acceptable formulation containng clomipramine.
According to a first embodiment of an eighth aspect of the present invention
are provided methods of treating refractory psychotic depression comprising the
30  administration to a human in need thereof an effective amount of pharmaceutically

acceptable formulations comprising compounds of Formula (I) as defined herein and

a pharmaceutically acceptable formulation of an antipsychotic agent.



Accordi ng to anot her enbodi ment of the sixth aspect of the present
invention are provided nethods of treating refractory depression
conpri si nyotoke7eEsar ni stration 20 to a human in need ther ecfi/tsn2/ededect i ve
anount of pharnmaceutically acceptable forpul ati ons conprising conpounds of
Formula (1) as defined herein and a phaiil raceuti cal ly acceptable
formul ati on cont ai ni n% nmet hyl pheni date. Accordjng.to a seventh aspect of

r

the present inventic6Prdiige toranpihee LRadiBe obfthe reighth ngspeds 85 dhe epresent
ST ve di P! i . o
Coirrlpg ;slnvﬁeeWhg&{ gﬁ?%\?#éag hétfoddrgs ”'té&t?xf‘gt 't‘éﬂa&&g}arbsgglﬁu?/ Qile@%gs? or

ch ereo ective anmount of “pharmaceut’ accept abl e
f or mul at i ons compyising itingy adminpsicatids tofa kamaniliranédd thescofiedni eféettinemneionnanfl a

pharmaceutically acceptable f | at j on _cont ai.nng cl om pramine. Accordi ng
Do T1rot oRBUMIREHITLY Aateriatim{malsHaes SOPPEHRE FroBaHis dUSRINE & o
provi ded get QegsedOherbmeatd H%h!%lﬁﬁz{c%ﬁtti&'llx RIJYHAE 1B ARG GO SF AR HAPRIchsiAg the
30 adm nistration to a human in need thereof an effective anount “of

phar maceut i cagént acleetstiafsbm ther grobpitdoosistingo op raripipregote nlenmdimeofispardatul a

(1) as defined _herein an a r uti cal | cceptabl e fornul ati on of an
anti psychot i 5%5693%:lelg%et)lfgqglz%ﬁ%%ﬂ%@gﬁmgﬁ%ﬂﬁﬁtgor ding to anot her
enbodi ment of t he sgc@iaidy @%PEiath Rbedt Ve Y Bt inviehli@Nhle PRoAl&] MeMotisier

met hods of treating refractory psychotic depression conprising the

admi ni strat i GRAUNE SKOBERAN bASItYMNRrisEIZBe administragion ity a hyman i nesd thereof

phar maceygi cgl | p fQr LN LS ggﬁ .Ul a
(1) as S&I%ef ?Jﬁegff%gf&gi %ﬂ}gh zf?p a%fﬁ.}f‘%%‘[%?@% §E§%@gp? a %H@gg n%’(}rgfrl?% of an
anti psychot i compoank sfeFeetda (Iy andefiredheen andisi phirngcaftically pcgspaabdd e,

ol anzapi ne, risperdal, clozapine, ziprasidone, haldol, thiothixene and
quet i api ne f RREIAAUON OAPBEHMEMPEt 0 a ninth aspect of the present invention

are provided neth r i i 1S

i b St rati on to s PR AR 4o RS LSy e are

phar maceut i caldwdedcmethdblof tfeatingildesordens oc eopditiens ghtobnpenu bel amlitatedr wul a

(I') as defined herein. and a pharmaceutical |y accept abl formul ation of

bhent or nife. S0 ArAG RGN RY CoMPERBE R RRInBToGOr Brp Rumepat e themel

present inveghi effe@ve aRb@N Qﬁdpﬂﬁm@aﬁicmytz{&géthﬁlg SRRIARNS Qe tions
|

whi ch can be facilitated by 15 altering circadian rhythnms conprising the
admi ni st r at i eéempeurdls hefnHermwla (Beds dpBnasbherein and a pharmaceutically acceptable

formulation of a nitric oxide sythase inhibitor.
According to another embodiment of the tenth aspect of the present invention

20  are provided methods of treating disorders or conditions which can be facilitated by
altering circadian rhythms comprising the administration to a human in need thereof
an effective amount of pharmaceutically acceptable formulations comprising
compounds of Formula (I) as defined herein and a pharmaceutically acceptable
formulation of a selective neuronal nitric oxide sythase inhibitor.

25 According to another embodiment of the tenth aspect of the present invention
are provided methods of treating disorders or conditions which can be facilitated by
altering circadian rhythms comprising the administration to a human in need thereof
an effective amount of pharmaceutically acceptable formulations comprising
compounds of Formula (I) as defined herein and a pharmaceutically acceptable

30 formulation of a nitric oxide sythase inhibitor said conditions selected from the group
consisting of blindness, obesity, seasonal affective disorder, bipolar disorder, jet lag,
circadian sleep rhythms disorder, sleep deprivation, parasomnias, REM sleep

disorders, hypersomnia, sleep-wake cycle disorders, narcolepsy and sleep disorders



an effective anount of pharmaceutically acceptable fornulations conprising
conpounds of Formula (1) as defined herein and a pharnmaceutically

accept ablwo okoremt ati on of a nitric oxide sythase inhibit®CT/USozosed? ng to
anot her enbodi nent of the tenth aspect of_the present invention 20 are
provi ded nethods of treating disorders st7condi ti ons which can be
facilitated by altering circadian rhythnms conprising the admnistration-to
a human i n ne@gciakdr Bih shify werke of iieWaro Herk sehgshlasraeeiyrnat Anugesisc adt abl e
formul ati ons rh.Sd ounds of Fornula (1) as defined herein and a
pharnaceuticg%ﬁggggégggggﬁgﬂpfornulation of a selective neuronal nitric

oxi de syt hase i nhiAzcomding Bandthenenlbotiment arthd teath sspbadif niepresint ihventi@nt h
aspect of the present invention  are provided nethods, of treati. dj sorders
or conditi onérwpxﬂeégwwfogéﬁem% 8erdpt O £OPBHIPPY WIS Bl A _
conprising t Qﬁemimaafah%ytﬁﬂmtce@ﬁmm hdmRREdHbN RS £8hmafh REdEREIYE
anount of pharnmaceutically” acceptabl e fornulations conprising conpounds of
Fornmula (1) as déé¢dtived ameneti rof apharmaphigicalic eacceptable y farondgsionb| eorBprising
formulation of a nitric_oxide t haseg inhibitor said conditions selected
from the or otpmpedidsi & TR @Y b dnfusd hesis fig 5 oharkBritoafy agtie

di sorder, bi p@haflatRnSef deelecti® nk@@nal itric dgide sy®a8€ Rnkibitéh §Rd HoR@ikidRy -

sl eep deprivation, parasomias, REM sleep disorders, hypersomi a,

sl eep- wake cydpaedfrony e gsoupmangistiegely blindness, @bpsiey, seasoral affpgveigrdeas2

PCT/ US024, 06627 . - 17. ci at it he.shif [ | ar k .schedul es,
ot ur a0 en eokirs GsfiFRer 8, il BebBuEP ocal Bl LibordPh Sbep Teb RERE
enbodi ment obatabemiiiast REM psleép afisdrids,phgp&sdmniay &eporakeakgclpr divorded,

nmet hods of treatjing disorders_or conditions which can be facilitated by 5
al tering cir83@PKASY APdhsserR dHITies ndpsediateddvrithi shiftaioph aroieglaraork need

t hereof an e i : i ceptabl e formul ati ons
conpri sing g%%%’ﬁ%’igéwyglr}%flggﬁ @%yg%%g?k}édgoﬁ%iefn and a

pharmaceutically acceptable formulation of a selective neuronal nitric

oxi de sythase inhibitor said conditjons selected fromthe group consisting
of bl i nihees. obedtPyaings 48 dhdistaPmRaba af S GlEvenBomEGo hrnG ETb:

jet lag, cireadhash 8IRERAEIY ploesssdbSAE PRparafibk 8Pa ESRpbMALIfFIrmuldgERSOMI as,
REM sl eep di sorders, hypersomi a, sleep-wake cycle disorders, narcol epsy

and sl eep disorders associated with shift work or irregular work
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schedul es, nocturnal enuresis and restless-1egs syndrone. 15 According to a
first enbodi nent of an el eventh aspect of the present invention is

provi ded woprorEass for the preparation of a conmpound of Fecmuisa2/¢a)7 0 O f/
R4l ~ N X (d) by reacting a conpound of forrmula (b) 20 R4\ N X (b)
wi th a conpound of formula (c) WO 02/ 0794&2 PCT/ US02/ 06627 -18 OO N 'dC
C) N- Ru- -N d in the presence of ethyl diazoacetate and tol uene,
wherein R4 is cyano, halo, nitro or 5 Cl1 3perfluoroalkyl and X is

p-tol uenesul fonyl, benzenesul fonyl, nethansul fonyl or

trifluoronethanesul fonyl. According to a enbodi ment of the el eventh
aspect of the present invention is Brovi prgcess for the preparation
of a compound of Formula (d') LO

in the presence of ethyl diazoacetate and toluene, wherein R*is cyano, halo, nitro or
5  Cjaperfluoroalkyl and X is p-toluenesulfonyl, benzenesulfonyl, methansulfonyl or

trifluoromethanesulfonyl.

According to another embodiment of the eleventh aspect of the present

invention is provided a process for the preparation of a compound of Formula @h

S

N\—O

11100

R—L | N
X N
X

10 ()

by reacting a compound of formula (b)

15  with a compound of formula (c)



X 10 (d'") by reacting a conpound of formula (b) R4/ N X (b) 15 with a
conpound of fornmula (c) WO 02/079152 PCT/ US02/ 06627 -19 OO NC - N (O
N-- Ru Chs8o oen741ke presence of tert-butyl diazoacetate anecralSomom27 wherein
R4 is cyano, halo, nitro or O _3perfluoroal kyl and X is p-toluenesul fonyl,
benzenesul fonyl, methansul fonyl or 5 tr1$1uoronethanesulfonyl. Accor di ng
to a twelvth aspect of the present invention is provided a nethod of
treating sexual dysfunction in a mammal i d thereof conprising the

adm ni stration of a pharmaceutically accgptabl e salt or solvate of a
conpound of Formula (1) and a conpo@ ©rom the group of known
erectile dysfunction 10 agents inc{ udiing silalenaf i (c her enbodi nents of
the present invention may conprise & 'Nab#ﬁﬁlco thations of two or nore of
t he enbodi nents and/ or aspects di sctosegy®erein. ot her enbodi nents and
aspects of the invention wll be_agb@rent —according to the description
provi ded below. 15 Detailed Description of the Invention The description of
the invention herein should be construed in congruity with the |laws and

i nci pal s of_ cheni cal ' F | it b to.
D hydr bgen sl PrreETser ebivh dudre R omete SErE RARSERCNa. Bt Fon. -
20 An enbodi BEQY;REHIASEARY] aMdiX s slepemdsulfon9nbanahbaifoayh adimedlfsiy] aspect ,

5 trifluoromethanesulfonyl.

According to a twelvth aspect of the present invention is provided a method
of treating sexual dysfunction in a mammal in need thereof comprising the
administration of a pharmaceutically acceptable salt or solvate of a compound of
Formula (I) and a compound selected from the group of known erectile dysfunction

10  agents including sildenafil.

Other embodiments of the present invention may comprise suitable
combinations of two or more of the embodiments and/or aspects disclosed herein.

Yet other embodiments and aspects of the invention will be apparent

according to the description provided below.

15
Detailed Description of the Invention
The description of the invention herein should be construed in congruity with
the laws and principals of chemical bonding. For example, it may be necessary to
remove a hydrogen atom in order accommodate a substitutent at any given location.
20 An embodiment or aspect which depends from another embodiment or aspect,

will describe only the variables having values or provisos that differ from the
embodiment or aspect from which it depends.

If a variable is quantified with a value of zero, then any bond attaching said
variable should no longer be represented, e.g., if n in (R*), equals 0, then the bond

25  attaching R® to G should no longer be represented.

As used herein, “halo” or “halogen” includes fluoro, chloro, bromo and iodo.

As used herein, “Cj.salkylene” means a one to four carbon alkane having one
hydrogen atom removed from two different carbon atoms in said alkane, e.g.,

-CH,CH,CH,- .



wi |l describe only the variables having values or provisos that differ from
the enbodi nent or aspect fromwhich it depends. If a variable is

guanti f i esowemtrise val ue of zero, then any bond attachi ng farasovesenbl e
shoul d no | onger be represented, e.g., if nin (R3)" equals 0, then the
bond 25 attaching R3 to G should no Ioné@T be represented. As used herein,
“hal 0" or "hal ogen" includes fluoro, chloro, brono and iodo. As used
herein, "Cl_4al kylAsnesed heeais ‘& 1onlkylideneomeapne long talfRamearber plkgne having

Mrocroar. | B RREE e BRSOt S8 B e By < O

"Cl_4al kyl i dené™{"rreans a one to four carbon al kane having two hydrogen
atons renove ﬁ?\gme carbon atomin said al kane, e.g. , HJ It should be
under st ood t hat e alternating double bond designations in the 5

si x-menbered ring_of the 6- menber ed fused siructg&; represented in

5,
Formila (1) are rethould/be upderitepd duebtite litanatiaggloapiezand; designpiqn in the
el ectronssof ss(amémﬁélgg l-rinlglto of e tsﬁ-%meéarﬁgap&nkhgg I n%?seﬂ[éﬁfsi‘ﬁrfﬁoﬂn'ﬂl’aem i on

may i nclude any and ossi bl e stereoisoners, ric isoners,
di ast er eoi sormrslatizaand reprasery thedelosliged mobitapelectadnsiof smdrmg. unl ess a

ticular d i pti ifi i se. 10 Th f thi
Pvent Lon may exi St 15 b Phanres@Pe gl ReEt Musnien TR Bpds Ay kel such
sal ts may ingbyiife AReddidopibrs Bebmettct iBorh &R dRRtGeASd s s SaaRtiders, himers

exanpl e, hydrochloric acid and sulfuric acid, and w th organic acids such
as, for exaspd epticat somersapnlgss apari¢udaraleseriptivaspembesothermiise. aci d,

ol uenecyb om £ 25 ool A OB A b B

conmpounds™ of in an ¢ group,

may exi st i natdeprably sa1Of Satikedlis MRy Mlcludialaligitidt Ghltawith fifdrgatiy adis Suchaas,
potassiumsalt and a sodiumsalt; alkaline earth netal salts such as, for

exanpl e, a mhQreEMpE. dyftochiqec acidandisulfigapeid, adawiihorganig adidsorughss, fopases
SUEh s | AL ATPATLA B LR S e
particul ar baciéfdnd. mdle @ddp&unhks, af cdshahe 20mpoerierdf thisviavdntion cvataiban
hydrated o o dydrated, qhe CorRavads: Rt M bUER el S8R 8% as, for
example, a potassium salt and a sodium salt; alkaline earth metal salts such as, for
example, a magnesium salt and a calcium salt; and salts with organic bases such as a
triethylammonium salt and an arginine salt. In the case of a sublingual formulation a
saccharin salt or maleate salt may be of particular benefit. The compounds of the
20  present invention may be hydrated or non-hydrated.

The compounds of this invention can be administered in such oral dosage
forms as tablets, capsules (each of which includes sustained release or timed release
formulations), pills, powders, granules, elixirs, tinctures, suspensions, syrups and
emulsions.  The compounds of this invention may also be administered

25  intravenously, intraperitoneally, subcutaneously, or intramuscularly, all using dosage
forms well known to those skilled in the pharmaceutical arts. The compounds can be
administered alone, but generally will be administered with a pharmaceutical carrier
selected upon the basis of the chosen route of administration and standard
pharmaceutical practice. Compounds of this invention can also be administered in

30 intranasal form by topical use of suitable intranasal vehicles, or by transdermal

routes, using transdermal skin patches. When compounds of this invention are



forms as tablets, capsules (each of which includes sustained rel ease or
tinmed release formulations), pills, powders, granules, elixirs, tinctures,
suspensi oNe,028y916ps and enul sions. The compounds of thi sPCEWSNY/ 67 may

al so be adm nistered 25 intravenously, intraperitoneally, subcutaneously,
or intramuscularly, all using dosage f ofks wel | known to those skilled in
t he pharmaceutical arts. The conpounds can be adm nistered al one, but
general |y wi Rimbdstergdi transdesmadly vine Hlosagsh willbe etantisaousc Brpyshout ghel desagel upon
t he basis of r#é} efhosen route of administration and standard

phar maceuti cal® practi ce. Conpounds of this invention can also be

adm ni stered i n 3Thendosagmand dosige mgimeapiandlschsduliag sfuatammundd wénhsal
vehicles, or by transdernmal raqutes, using transdernmal skin patches. Wen
conpounds of PEHFR iRNFEHPR oMUl dn Wesch2caseo P2 cpiehyllys@s ustsgz 7utlizgng  sound

adm ni st eeed ' : [ : bdhe
dosage 1 ogi A REl HREmin! 48 JORSAGMA seC BB AL LOE i biche
conpounds of thcheoutgopf sdministrationtandnthenummture ane axkenc af ehd diseaseedanidition. In

adj usted, utilizing sound r of essional .jud nt and consi dering the age,
el ght - and- caRSTEATER i aned, SETeal aiecernd PolPtbt BUAHFaEoMSG ¢ ho
nature and exb@pburlfs dtREcHcERAIRN AN I WHION will rodifee VLB beMetiBiad @feLts

clinical practice, it is preferred to adm nister the instant conpounds at

a concent r at imathohesagbingtany hammful opmieivard sislefedecisve beneficial effects

wi t hout gausi ng any harnful or untoward side effects. 10 Synthesis
Conmpounds™of the present invention may be synthesized according to the
general schena provided bel ow. Variabl@mthésvi ded in the schema bel ow are
defined in accordance with the description of conpounds of the above
Fornul ae unl ess ompodBds\PE ghes pessertj ipyentian gpay beryathssizedhacqopding e the

preparation z . i i t I heSchene
A appr opr Rerer B BieRIEARRRGE PhrideRis b Autg e MBI ey the el
protecting gimupcswdaite agitlp-thicodeseripsen bbérypmpotnels & iths atiove dépemplaes unéast ed
with a 2? approprjated, ol efinating reagent, such as a Horner- Enmons
reagent . 1The OFEEVISe SPRgifi8et er ocyclic trans-acrylic acid derivative,

preferably the N nethoxy-N nethyl am de,

A preferred method for the preparation of trans-cyclopropanes of Formula I is
illustrated in Scheme 1. A appropriately substituted heterocyclic aldehyde, where Pg
is a protecting group such as p-toluenesulfonyl when G is nitrogen, is reacted with a

20  appropriated olefinating reagent, such as a Horner-Emmons reagent. The resulting
heterocyclic trans-acrylic acid derivative, preferably the N-methoxy-N-methyl amide,
is cyclopropanated using reagents such as diazomethane and palladium(Il)acetate, or
trimethylsulfoxonium iodide with an appropriate base. The resulting cyclopropyl
amide derivative is reduced to the aldehyde using reagents such as LAH, or the like.

25  Subsequent reductive amination using an appropriately substituted amine with an
reducing agent such as sodium triacetoxyborohydride, sodium cyanoborohydride, or
the like, gives the cyclopropyl methyl amine. Removal of protecting groups, such as
the p-toluenesulfonyl group, when G is nitrogen, using mild basic hydrolysis, gives
the trans-cyclopropyl compounds of Formula 1.

30

Scheme 1



i s cycl opropanated using reagents such as di azonet hane and

pal l adiun(ll)acetate, or trinethylsulfoxoniumiodide with an appropriate
base. Thewpegwbtdisng cycl opropyl am de derivative is redueed/uso2/odser

al dehyde using reagents such as LAH, or the |like. 25 Subsequent reductive
am nation using an appropriately substitéted anine with an reduci ng agent
such as sodi umtriacet oxyborohydride, sodium cyanoborohydride, or the

| i ke, gives the cyclopropyl nethyl am ne. Renoval of pﬂbtectlng groups,

such as the p-toluenesul fonyl group, when Gis nitr 8q, using mld basic
hydrol ysis, gives tHh br ans>gyt pﬁ?ﬁzconp9unds Formula 1. 30 Schene
1 WD 02/079152 PE£ US 2/06627 - o,- oH NR O NTr Pi(OE02 R4 OO r\~

| Gr\ | GG (Rsj_G)n \"(RS)n Pg 1 OO0 CH2N2 N H
Pd(CAc) 2 R4 LAH Y WO\ THEHGHG (R)n

CH;N,
Pd(OAC)2

Et20

R|R;NH
NaBH(OAc);3 R

EtOH

®%, \ ®3),

A preferred method of preparing cis-cyclopropyl compounds of Formula I is
described in Scheme 2. This method is similar to that in Scheme 1, except for the use
of olefinating reagents, such as the trifluoroethyl Hormer-Emmons reagent, that
5 selectively give the heterocyclic cis-acrylic acid derivatives, where Pg is a protecting
group such as p-toluenesulfonyl when G is nitrogen. Further reaction of the cis-
acrylic acid derivatives, in a manner similar to that described in Scheme 1, provides

the cis-cyclopropyl compounds of Formula I.



I I NR2 NR2Z R 1 R2ZNH NaBH(OAc)3 Rbl NaOHH20 R4 EtOH /GL EECH\~ | /Gl
(R)nGg (R)n/ R3)mA preferred nethod of preparing cis-cycl opropyl
conpoundswofozborisul a | is described in Schenme 2. This nethodSozosem | ar to
that in Schenme 1, except for the use of olefinating reagents, such as the
trifluoroethyl Horner-Emons reagent, th&d 5 sel ecti vel y give the
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A preferred method for the preparation of compounds of Formula I where A’is a
5 branched alkylidene chain is illustrated in Scheme 3. The N-methoxy-N-methyl-
cyclopropyl carboxamide intermediate, where Pg is a protecting group such as p-
toluenesulfonyl when G is nitrogen, is reacted with a nucleophile, such as a alkyl
magnesium halide or alkyl lithium. The resulting cyclopropyl alkyl ketone is
reductively aminated and subsequently deprotected in a manner similar to that
10  described in Scheme 1 to give compounds of Formula I where A? is a branched

alkylidene chain.

Scheme 3

1. Reductive
amination
2. Deprotection

15
Another preferred method for the preparation of compounds of Formula I is

illustrated in Scheme 4. An appropriately substituted vinyl heterocycle, where Pg is a



cycl opropyl carboxam de internmedi ate, where Pg is a protecting group such
as p- toluenesul fonyl when Gis nitrogen, is reacted with a nucl eophile,
such as awelozgboisragnesi um halide or al kyl lithium The resmusongs627

cycl opropyl al kyl ketone is reductively am nated and subsequently
deprotected in a manner sinmilar to that -3 described in Schene 1 to give
conpounds of Formula | where A3 is a branched al kylidene chain. Schene 3
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reduced to the al Cohol using reagents such as DI BAL; LAH, or the |like. The
methods, such as PCC or DMSO/oxalyl chloride. The resulting aldehyde is then

10  converted to the compounds of Formula 1 by the methods outlined in Schemel.

Scheme 4

ge’
e N,-CHy-CO»-R’
Pg toluene

15 The vinyl heterocycle intermediates, where Pg is a protecting group such as p-
toluenesulfonyl when G is nitrogen, can be prepared in several ways (Scheme 5).
Treatment of an appropriate aldehyde with an organometalic reagent such a methyl
magnesium bromide, or the like, with subsequent dehydration of the resulting alcohol
using reagents such as p-toluene sulfonic acid, or the like, is one preferred method for

20  the preparation of the vinyl heterocycle intermediates. Another preferred method
consists of acetylation of the heterocycle using reagents such as acetyl chloride and
diethylaluminum chloride, or the like, followed by the optional protection of the

heterocycle using p-toluenesulfonyl chloride and triethyl amine, or the like.



resulting al cohol is then oxidized to the correspondi ng al dehyde usi ng
standard nethods, such as PCC or DVBSQ oxal yl chloride. The resulting
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The preparation of indazole compounds of Formula 1 is described in Scheme 6. The
aryl cyclopropyl ketone intermediate is prepared my methods known to those skilled
in the art, such as a palladium mediated coupling of an aryl boronate with a
10 cyclopropane thioester. This ketone intermediate is reacted with an appropriately
substituted hydrazine, such as p-toluenesulfonylhydrazide, and subsequently cyclized
to an indazole under mild basic conditions, such as potassium carbonate. The
resulting cyclopropyl ester is converted to compounds of Formula 1 by methods
similar to those described in Scheme 3.
15
Scheme 6.
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boronate with a 10,cycl opropane thioester. This ketone internediate is
reacted with an afipl opriately osubstituted hydrazine, such as

p-t ol uenesul f onyl azi de, and@bsc@ggent ly cyclized to an indazol e under
m | d basic conditi ~pSUCh as pot assi um carbonate. The resulting
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The preparation of compounds of Formula 1, where G is sulfur, is described in
Scheme 7. The appropriately substituted carboxaldehyde is carried through a reaction
sequence in a manner similar to that described in Scheme 1 to give the compounds of

5 Formulal, where G is sulfur.

Scheme 7
0 L (OEt)2
\ H \O/ / CH2N2
R Pd(OAc),
ﬂ\\ \W A Ve S e
// g NaH, THF Et,0
(Ron (ns)., (Rs)n
o R
H N,
R2
wn R NaB DA R
a C
ﬂ\ = A\ G ( Y H\\ A\ G 1
THF / A ~¢ EtOH / Z~q
(GyX R%)

10

The preparation of indole and indazole compounds of Formula 1, where R? is lower
alkyl, is described in Scheme 8, along with the preparation quaternary alkyl

ammonium salts of compounds of Formula 1. Indole and indazole compounds of
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through a reaction sequence in a manner2%imilar to that described in
Schene 1 to %I ve the corrpoupds of 5 Formula 1, where Gis sulfur. Schenme 7
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5 reaction of tertiary amine compounds of Formula 1 with alkyl halides, such as methyl

iodide.
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10  Another preferred method for preparing compounds of Formula 1, where A* is
attached at points X, X', or X? is described in Scheme 9. An appropriately
substituted heterocycle, with a reacting group Rg (such as iodo, bromo, or
trifluoromethanesulfonyl groups) is present at points X or X* is reacted with an
appropriately substituted acryamide under catalysis with palladium(II)acetate, or the

15 like. The resulting substituted acrylamide derivative is converted to compounds of
Formula I by methods similar to those described in Scheme 1. The substituted
acrylamide derivative can also be prepared from appropriately substituted
heterocyclic aldehyde, where the aldehyde is attached at points X, Xl, or X°
Olefination of the aldehyde with the Horner-Emmons reagent under conditions

20  described in Scheme 1 also gives the substituted acrylamide derivative which can be
converted to compounds of Formula I by methods similar to those described in

Scheme 1.



WO 02/ 079152 PCT/ US02/ 06627 -27 Fornmula 1, where R3 is H, are reacted with
bases such as sodium hydride or potassiumtert-butoxide in the presence of
al kyl ati rgoreemagEnt s, such as dimethyl sul fateor diethyl earfssoBo6eeDd gi ve

derivatives where where R3 is lower alkyl. Quaternary alkyl anmoniumsalts
of conpounds of Formula 1, are prepared '%§/‘ 5 reaction of tertiary am ne
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Other suitable means of synthesizing said compounds may also be available.

More detailed descriptions of synthesizing compounds of the present invention are

5 also provided. The required starting materials and reagents, such as substituted
indoles and indolecarboxaldehydes, for these methods can be obtained from
commercial sources. Other starting materials that are not commercially available can

be prepared by standard methods known to those skilled in the art.

10 Example 1
Trans-2-[5-Cyanoindol-3-yl]-1-(N,N-dimethylaminomethyl)cyclopropane

NC,

/7
N
\
\
N
H

Phosphorus oxychloride (10.9 ml, 117 mmol) was added dropwise over 30

15 min to anhydrous dimethylformamide (50 ml) that was maintained at 10-20°C
(internal temperature). The resulting mixture was stirred for 30 min and then chilled

to 0° C. A solution of commercially available 5-cyanoindole (15 g, 106 mmol) in
anhydrous dimethylformamide (30 ml) was added over 10 min. The ice bath was
removed and the solution was allowed to warm to room temperature. After 2 h, a

20  very thick paste resulted. The off-white paste was carefully quenched with ice chips.
An aqueous solution of sodium hydroxide (2.12 g NaOH/100 ml H,O) was added.
After a mild exotherm, a clear yellow solution resulted. The solution was poured into

water (~400 ml) and a fine solid immediately precipitated. The mixture was filtered



converted to conmpounds of Formula | by nethods simlar to those described
in Scheme 1. WD 02/079152 PCT/ US02/ 06627 -28 Scheme 9 1 -O o N Rg \ON
1T _ 4 XwveleeB®SR2R 1 | | x GG Pd catalyst xZ G (R5) n~Peg/iRg2/ade7 ~O~ N
P~ (CEt)2 | RQX X~G I x O O NaH, THF R5)n Pg O her suitable neans of
synt hesi zi ng sai d conpounds may al so be “&%¥ailabie. Mre detailed
descriptions of synthesizing conpounds of the present invention are 5 also
provi ded. Thérpegjui 688 sk glassi fnigtedduencl of snegdin peragisit sThesyrtlewaBltgiteowes t ut ed

ndol s and el S ROLALORTE R hEF el BRSO TRBHOGL R RS L O

conmer ci al eri a t are no

avai | abl e cawas feeuévt@pgy estulih Slandar rrhéreblhpdzas Kriedvovéraighb afderskatiine e i n
the art. 10 Exargj)le 1 Trans- 2-

[ 5- Cyanoi ndoRifgrdy 13618 ({55 aickbt of (Tryaneindehdiy)sybrsalddydee HNIMR (540
N H Phosphor wes0xyeiiRh 49,5611 sy, ddo (TR }), 985 @49e yU 9pv5es 858l 30
H, d,J = 0.6 Hz), 7.22 (1 H, dd, J = 8.6, 0.5 Hz), 7.64 (1 H, dd, J = 8.5, 1.6 Hz); MS
m/e 171 (M + H)".

p-Toluenesulfonyl chloride (15.2 g, 79.5 mmol) was added to a solution of (5-
10  cyanoindol-3-yl)carboxaldehyde (13.5 g, 79.5 mmol) and triethylamine (12.2 ml,
87.5 mmol) in anhydrous dichloromethane (250 ml). The mixture was left to stir for
24 h at room temperature. The solid precipitate was collected using a Buchner funnel
and washed with ethanol. The white solid was dried under vacuum to afford 16.85 g
(65% yield) of [5-cyano-1-(p-toluenesulfonyl)indol-3-yl]carboxaldehyde: mp 243° C
15  (dec.); "H NMR (400 MHz, DMSO-ds) 10.09 (1 H, s), 9.07 (1 H, s), 849 (1 H,d, J =
1.1 Hz), 8.16 (1 H, dd, J = 8.6, 0.3 Hz), 8.06 (2 H,d, J =8.5 Hz), 7.87 (1 H,dd, J =
8.7,1.7),7.48 (2H, d,J = 8.1 Hz), 2.36 (3 H, s); MS m/e 325 (M + H)*. Anal. calcd.

for C17H12N,038S: C, 62.95; H, 3.72; N, 8.63. Found: C, 62.94; H, 3.68; N, 8.62.
A solution of diethyl (N-methoxy-N-methylcarbamoylmethyl) phosphonate
20 (12.81 ml, 14.85 g, 62.1 mmol) in anhydrous tetrahydrofuran (50 ml) was added to a
stirred suspension of oil free sodium hydride (1.49 g, 62.1 mmol) in anhydrous
tetrahydrofuran (900 ml) maintained at 0 °C. The reaction was warmed to room
temperature and was stired for 2 h. After cooling to 0°C, [5-cyano-1-(p-
toluenesulfonyl)indol-3-yl]carboxaldehyde (16.8 g, 51.8 mmol) was added. The
25  resulting mixture was stirred at 0°C for 1 hr. The reaction was quenched with
aqueous hydrochloric acid (0.1 N) and poured into water (250 ml). After being made
acidic with hydrochloric acid (1.0 N), the aqueous portion was extracted with ethyl
acetate (3 x 150 ml). The combined organic layers were washed with brine (50 ml)
and dried over anhydrous magnesium sulfate. The filtrate was concentrated in vacuo.
30 The crude product was purified by recrystallization from ethyl acetate to afford a
total of 19.1 g (12.5 g first crop, 6.58 g second crop, 91% yield) of (E)-[5-Cyano-1-
(p-toluenesulfonyl)indol-3-yl]-N-methoxy-N-methyl-acrylamide as a white solid: mp
177-178° C; 'H NMR (500 MHz, DMSO-ds) 8.70 (1 H, s), 8.47 (1 H, s), 8.14 (1 H,
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(internal tenperature). The resulting m xture was stirred for 30 mn and
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over 30 min. After stirring for 1 h, the reaction was quenched with glacial acetic acid

20 (4 ml) and poured into an aqueous saturated solution of sodium bicarbonate (250 ml).
The aqueous layer was extracted with ethyl acetate (3 x 100 ml). The organic layers
were washed with brine, dried over anhydrous magnesium sulfate, and concentrated
in vacuo. The crude product was triturated with ethyl acetate (150 ml) and cooled
with vigorous stirring to 0 °C for 1 h. The product was collected by vacuum

25 filtration, and rinsed with cold ethyl acetate (25 ml). The white solid was dried under
vacuum to afford 446 g (54% yield) of [trans-2-[5-Cyano-1-(p-
toluenesulfonyl)indol-3-yl]Jcycloprop-1-yl]-N-methoxy-N-methylcarboxamide. =~ An
analytical sample was obtained by recrystallization from ethyl acetate/hexane: mp
174-175° C; 'H NMR (400 MHz, DMSO-d¢) 8.23 (1 H, d, J = 1.1 Hz), 8.07 (1 H, d,J

30 =8.6Hz),791(2H,d,J=84Hz),7.86(1H,s),7.75(1 H,dd, ] =8.6, 1.5 Hz), 7.40
(2H,d,J=8.2Hz),3.64 3H,s),3.16 3H, s),2.43 (2H, m),233 (3H,s),143 (2
H, m); MS m/e 424 (M + H)". Anal. calcd. for C2HN30,S: C, 62.39; H, 4.99; N,
9.92. Found: C, 62.33; H, 5.02; N, 9.80.
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followi ng procedure was carried out behind a saf etg shield using plastic
coat ed gl asswasuanf (fdatégn. scrhet slss wared rigseslu mdthgpthsk apespiet 6100 ml) and the

1-Methyl = 3-nitro-1- nitrosoguani din 14 4 @, I caref ull dded
vor t1 omd Qe svaps THrbef §es EPhifed H'vatnd. e TEE ot B Blaticd nflel
of aqueous sefichgehyslumni dRohd@Praphy (Aékahe/BbhyRacktale ed:hyB:1¢ttbarfot?3®6nd ) at

OC. After vigorous bubbling had ceased, the organic |ayer (containing

di azonet hane%’%s decfldd i nt oofa chi | reu-3-bcfyan- | gentelyenesyiforylindokbai ni ng

pot assi um hy i i 3: Xt U 0 ANy and

the yellow s []g?(%l%ﬁmﬁg{seg@e)éé%?e d?-r% gvgh r%{a‘?ﬂ )r%,g%fl %lﬁﬁ%{l.sgI%R%%%o&l}%g% of

di azomet hane %@écrﬁdﬁlﬁdatﬂ)ﬂ&foﬁ@thﬂ Acdtfte/MBxMPE Mg |65 k6T°0D] ‘M NMR) (400sMiHZ ed 15
M

et hyl aci 31 aNEOK) 808 (115 % Tarbiartisgal Fhd dm ki ko s0g (5. o) .68
o) L0 A STBE AR L RO 899 P 80 06 £ b 0yl o L
di et hyl ethed, Wwass.2HdRQ.77qt &, 30 218313 Hfs}, @ 13s¢li M rm))d. 7o H, h); MHien/e 86Tt i on
was quenched (1\\I/I\'i ErI]-I)gl %&Cniaﬁlca?c((:i?tf(i)rcc%(lzlilgNzOﬁ: C, 6591; H, 442; N, 7.68. Found: C,
65.90; H, 4.30; N, 7.38.
20 A mixture of trans-2-[5-Cyano-1-(p-toluenesulfonyl)indol-3-yl]cyclopropane-
carboxaldehyde (2.0 g, 5.49 mmol), dimethylamine (8.2 ml, 16.5 mmol, 2.0 M/THF),
and anhydrous ethanol (70 ml) were heated to 80 °C with stirring until all solids were
dissolved (20 min). The reaction vessel was removed from the heating source and
sodium triacetoxyborohydride was added. After stirring for 30 min, the reaction
25  vessel was placed in an ice-bath and quenched with aqueous hydrochloric acid (40
ml, 1 N). The resulting mixture was stirred for 20 min and then poured into a
saturated aqueous solution of sodium bicarbonate (100 ml) and brine (50 ml). The
aqueous layer was extracted with ethyl acetate (3 x 100 ml). The combined organic
extracts were washed with brine (20 ml), dried over anhydrous magnesium sulfate,
30 filtered, and concentrated in vacuo. The solid residue was dried under vacuum for 24
h and the crude product subjected directly to reaction conditions used for cleavage of
the N-tosyl group. A sample of trans-2-[5-cyano-1-(p-toluenesulfonyl)indol-3-yl]-1-

(N,N-dimethylaminomethyl)cyclopropane was purified by silica gel column



20 (4 m) and poured into an aqueous saturated solution of sodium

bi carbonate (250 m ). The aqueous |ayer was extracted with ethyl acetate
(3 x 100 wb)o2/0The2 organic | ayers were washed with brine, pdmiusd2/esser
anhydr ous magnesi um sul fate, and concen:ﬁs ted in vacuo. The crude product
was triturated with ethyl acetate (150 ? and cooled wth vigorous
stirring to 0 C for 1 h. The product was collected bé vacuum 25 filtration,

and rinsed wehiomaggsaphyHor anpduical purposssi i NYRe(40RiMEzsBMSP-daS &t (leH. under
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(4.0 g, 9. 48 ferotooling emmwnot@mp@@mre,hym a¢astian W@smumu)hedt withpaqueoThe
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After 30 m nso&iﬁﬁlelﬁlcz(rboﬂfﬂe r(r100 M)Sandaﬁlﬁifaj(mhl)OV\Elﬁb bq/ue@u§ odydt wap e@fra@gieous
sodi um hydr oxi de (15% w/ After stlrrl for 30 mn at room

tenperat ure tHE b@%rﬁlﬁmﬁoya!h%aw&t@ (4 &nifPeapyThe, eRmRined Pracpist RIS WERR
salts were rip Wﬁthrbrﬁlre%gfﬁgeaﬁéc?o&e]ro&hybx)ofl?ﬂgaghgﬁur}los gg{ébbﬁ'ﬂ%fédf bid rates

wer e concentra?lﬂ?‘%j I'n vacuo ude material was purif silica gel
col um chr omebtwgnaphy nhexane/Bichytudaceh@tiel, whs 1purdiet) byosﬂaa‘:sf cgebl cDln g

(74%vyield) of trans-2-[5-Cyano-1-(p-toluenesu fon | )i,ndol -
yl Tcycl op op&h‘é’é‘&\t%iélygeH%% adlicg ailt ePrEpFyt }hne;P/‘j/t |tE‘%ny'§HWﬂﬂ e“QNas
obtai ned by cﬁl%%f%?rﬂﬁiétl‘xa&%f {909 fT‘h‘é%%ﬂan@élﬁEeﬁHﬁfn‘)@W%raﬁiént tl:ﬁ?ar;c
NVR (400 MHz, H d, J=
Hz), 8.06 (1sdalveni mmtﬁe&CBlormmn/nRetlﬁmov(?Z M amhmahiafmgthgndly,) 90/170/9,985/15& s) ,
775 (1 H d%O/Z‘&/ I, 88/2672].1 'I?lelg%gducz was olgtamed as an off-white solid foam (1.2 g, 98%
yield) after drying under vacuum. Recrystallization from ethanol/water provided a
20  total of 934 mg (583 mg first crop, 351 mg second crop, 77% yield) of trans-2-[5-
cyanoindol-3-yl]-1-(N,N-dimethylaminomethyl)cyclopropane: mp 120-121° C; 'H
NMR (400 MHz, DMSO-dg) 11.34 (1 H, brs), 8.09 (1 H, s), 747 (1 H, d, J = 84
Hz), 7.40 (1 H, dd, ] = 8.4, 1.5 Hz), 7.23 (1 H, d, ] = 2.0 Hz), 2.37 (2 H, m), 2.21 (6
H, s), 1.80 (1 H, m), 1.09 (1 H, m), 0.91 (1 H, m), 0.73 (1 H, m); MS m/e 240 M +
25 H)". Anal. calcd. for C;sH7N3: C, 75.28; H, 7.16; N, 17.55. Found: C, 75.05; H,
7.04; N, 17.60.
Example 2
Trans-1-(N,N-dimethylaminomethyl)-2-[5-fluoroindol-3-yl]cyclopropane

30



d J=8.2Hz), 277 (L H m, 2.33 (3 H s), 2213 (1 H mM, 1.74 (2 H m;
M5 nmfe 363 (M- H Anal. calcd. for C20HL6N203S: C, 65.91; H, 4.42; N,
7.68. Fouwo:02@791565. 90; H, 4.30; N, 7.38. 20 A m xture of PCT/US02/06627
trans-2-[ 5- Cyano-| - (p-tol uenesul fonyl )i ngol - 3-yl ] cycl opr opane-

car boxal dehyde (2.0 g, 5.49 mml ), dinethylamne (8.2 m, 16.5 mmol, 2. 0
M THF), and anhydrous et hano were heated to 80 Cwth stirrin

70m
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m xture was stirred f i

3r 20 mre} %d t hen Igoured into seithrat ed aqueous
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sul fate, 30 flried enader amum@mctentérfﬁqréd 146 vacUuds%Theekb| iodd rlédlvdoe 14ps
dried under v cuum d.th de j ected,.dj tly to
reaction confl ‘f“?rﬁﬁ‘éﬁ(ﬂ’é@H‘dPBB' age %e t‘ﬁBOQ%S 7(?56 é& HAN&Q%S?%O
trans-2-[5-cypane ﬁM(s@aﬁ(?' W@f@l%fgnxbbl(ﬂﬁpls) %*06(1311 m), 780 (1H,dd, J=88

(N, N- di met hyl am nomet hyl') cycl opropane was purified by silica gel colum WO
02/ 079152 PCHZU%ZIM))ESBZ@ (2 B2d.chr 8nteldo)g i7 33h ¢l Hot, Ja?IQJZyItIZ)caBSFMrIﬂo@eMS H
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H s), 739 F3ud: @,,60]28:}8317841\1)422 32 (5 H m, 2.21 (6 H s), 1.83 (1 H,
m, 1.21 (1 H m, 1.07 (1 H 394 (M+ H+ 5

Vater (5 m) and &nselytiens dz}@qhmlt KMﬂnf‘élvowdmﬁ%ﬂwbwpﬂ@e(lwl)nphospbow}e ver e
sequential |y >(,5’igg%ﬂ F%4ag fZHqtsﬁln?angﬁﬁlymotuQ t&ra?l?hll&ﬁr% (% ndi) Uvqg added to a

trans-2-[5-c

t ol uenesul f onyirgd RAPengoiy lof -cit (ide Nodiurrehwm@rr(hom 1714 eymodly ipranppdreus
di ssol ved in anh%rdr ous et hanol (60 m The resulting m xture was heated

at 70 C for ZHetrahydrofurap (330 p¥bmapyaipes ﬁmeCt erJe 1&ACHPB, Washwarged:to mnvvas
quenched W'tlas SHRGHS ahd andrs%@liofdrczaﬁ' dp(fgel Eﬁohn% ) oaed O[’Smii&r@@
) br| ne

into a mxtur sat urat ed aqueous sodi um bi carbonat e

(50 m). Thetdqu&asmlﬁoriya);miol G@d]cevbbmldelanle i 24h g;LQ%Snmrﬂmdho‘&a/seaddydi athd at e
(4 x 100 m) e combi ned or wer e shed with bri m),
dried over aﬁWBF’@u‘?‘W@n"é‘?l% f(L&y t%rT%OI ey ea Sgfgtion was q“encq“ed it

aqueous hydrochloric acid (0.1 N) and poured into water (150 ml). After being made

20  acidic with hydrochloric acid (1.0 N), the aqueous portion was extracted with ethyl
acetate (3 x 100 ml). The combined organic layers were washed with brine (50 ml)
and dried over anhydrous sodium sulfate. The filtrate was concentrated in vacuo.
The crude product was purified by recrystallization from ethyl acetate to afford a
total of 8.03 g ( 88% yield) of (E)-[5-fluoro-1-(p-toluenesulfonyl)indol-3-yl]-N-

25  methoxy-N-methylacrylamide as a white solid: mp 199-200 °C (dec.); 'H NMR (400
MHz, DMSO-dg) 8.56 (1 H, s), 7.99 (1 H, m), 793 (2 H, d,J = 8.4 Hz), 7.68 (2 H,
m), 742 (2H,d,J=8.1Hz),728 (1H,t,1]=92Hz),7.12 (1H,d,J=16Hz),
377 (3H,s),3.22(3H,s),233 (3H,s); MS m/e 403 (M + H)*. Anal. Calcd. For
CyoH19FN,04S: C, 59.69; H, 4.75; N 6.96. Found: C, 59.60; H, 4.70; N, 6.86.

30 The following procedure was carried out behind a safety shield using plastic
coated glassware free of scratches and ground glass joints. 1-Methyl-3-nitro-1-
nitrosoguanidine (29.2 g, 199 mmol) was carefully added portionwise over 30 min to

an Erlenmeyer flask containing a swirled mixture of aqueous sodium hydroxide (100



concentrated in vacuo. The crude material was purified by silica gel colum
15 chromat ography using silica gel pretreated with 2% triethylamne in

chl or of orwbrmewhasnl (9:1). The colum was el uted using a PCawsgr/e@eent of a
ternary solvent m xture [chl orof orm net ‘;mol /(2 M amoni a/ met hanol ),
90/10/0, 85/15/1, 80/20/1, 80/20/2]. Th product was obt ai ned as an
off-white solid foam 8% vyield) after under vacuum

9
Recrystal | z &l 6N)faﬂgr¢|‘%¥‘ﬁ%‘ﬂﬂ r (3w 8D 306G d’eféFra”%o‘{ ubblipg hadgeased, thss ny
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cyanoi ndol - am nonet ) cycl opr opane: "H
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7. 16; N, 17.55. Found: C, rans-
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(5-fluoroi ndqichﬁarmhmaﬁé)@m@hﬂ@hmﬂalﬁé@atm Ww. AkeBstiARE Yoralmirl. 'the tdaytigm ne
(9.40 m, 67.4 mmol) in anhydrous dichl oronethane (250 m). The mxture

was left to &tapquerghed Witfag agigbagetie #pis @t mbeandTppareshintel ap aguequis tsalueatolhs 5
col ect Lo, BEMFS oDk 55 U2 00 LD TAIP LAl el Dl el ©
t ol uenesul f oaydtdte NGOk - B)Oyh]]l)car]bmxaﬂgdﬁbyldgaers n\perB%aQB& \th( deme) driddd MR (400
M—IZDI\/SOdG)lOOS (1 H . 5s) 95 (1 H s), 800 (3 H 7.80 (1 H dd,
J =8.8 He, aphylreys) magnesigny 2“1%“3 ofnd oncentiptadyin, vaﬁugs 1th qudg Proﬁuct 929 Hz)
25756 o B 91 oo G el R
8.23 g (99 % yield) of [trans- 2- [5-fluoro-1-(p-toluenesulfonyl)indol-3-yl]cycloprop-
15  1-yl]-N-methoxy-N-methylcarboxamide: 'H NMR (400 MHz, CDCl5) 7.89 (1 H, m),
7.72 (2H,d,J =84Hz),7.30 (1 H,s),7.23 (3H, m),7.04 (1H,t,J=9.0Hz),3.71
(3H,s),3.26 3 H,s), 240 (2 H, m), 2.34 (3 H, s), 1.59 (1 H, m), 1.25 (1 H, m); MS
m/e 417 (M + H)".
Powdered lithium aluminum hydride (600 mg, 15.8 mmol) was carefully
20 added portionwise to a stirred solution of [trans-(1R,2R)-2-[5-fluoro-1-(p-
toluenesulfonyl)indol-3-yl]cycloprop-1-yl]-N-methoxy-N-methylcarboxamide (2.2 g,
5.28 mmol) in anhydrous tetrahydrofuran (100 ml) at —78 °C. The resulting mixture
was stirred at —78 °C for 2 h. The reaction was quenched with ethyl acetate (15 ml)
and allowed to warmed to room temperature. After 30 min, water (1.0 ml) was added
25 followed by a solution of aqueous sodium hydroxide (15% w/v, 2.0 ml). After
stirring for 30 min at room temperature the aluminum salts were removed by vacuum
filtration. The salts were rinsed with ethyl acetate (100 ml) and the combined
filtrates were concentrated in vacuo. The crude material was purified by silica gel
column chromatography (hexane/ethyl acetate, 4:1, 3:1) to afford 1.43 g (76% yield)
30  of trans-2-[5-fluoro-1-(p-toluenesulfonyl)indol-3-yl]cyclopropanecarboxaldehyde as
a off-white solid: '"H NMR (400 MHz, DMSO-ds) 9.08 (1 H, d, J = 5.6 Hz), 7.90 (1
H, m), 7.84 (2 H, d, ] =84 Hz), 7.75 (1 H, s), 7.51 (1H, dd, J = 9.1, 2.6 Hz), 7.38 (2
H, d,J=8.1 Hz), 7.20 (1 H, t,J = 9.2 Hz), 2.69 (1 H, m), 2.32 (3 H, s), 2.09 (1 H, m),



A sol ution of diethyl (N methoxy-N-nethylcarbanoyl nethyl) phosphonate

(5.64 M, 6.54 g, 27.4 mmol) in anhydrous tetrahydrofuran (25 m) was added
to a stiwpadozaspension of oil free sodi um hydride (1.05pgr/&a2deormol ) in
anhydrous 15 tetrahydrofuran (350 ml) maintained at 0 C. The reaction was
warmed to roon1 tenperature and was stirs®d for 2 h. After cooling to OC,
[5-fluoro-I|-(p- toluenesul fonyl)indol -3-yl carboxaldeHyde (7.24 22.8
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hydr oxi d chi_ps swirl r 10 nd the yell ow
oo ut 1 onlaas deehReEiGTRE 5. r%gﬁmﬂﬁe}e sufihey Sindat 3o ] By Giropane
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m xture of (E)-[5-Fl uor (p-tol uenesul fonyl)indo oXYy-

met hyl acryl alNMB (¢80 81Hz, DMS@ -tgrG190 @rid, pal 7.8 (2ukh é,cbr—&ébH(ll.?JCﬁét‘r@ HOs)58
mol) in i it onaretnaneo(209 gt 8l Al 5L g B, A hoh, 851 b, O 10
3.04 (2 H, m), 2.71 (6 H, s), 2.32 (3 H, s5), 2.02 (1 H, m), 1.40 (1 H, m), 1.21 (1 H,
20 m), 1.03 (1 H, m); MS m/e 387 (M + H)".

Water (5 ml) and an aqueous solution of sodium hydroxide (2 ml, 10 N) were
sequentially added to a flask charged with a solution of crude trans-1-(N,N-
dimethylaminomethyl)-2-[5-fluoro-1-(p-toluenesulfonyl)indol-3-yl]cyclopropane
(3.40 g, 8.80 mmol) dissolved in anhydrous ethanol (50 mil). The resulting mixture

25  was heated at 70 °C for 16 h. After cooling to room temperature, the reaction was
quenched with aqueous hydrochloric acid (21 ml, 1 N) and then poured into a
mixture of saturated aqueous sodium bicarbonate (100 ml) and brine (50 ml). The
aqueous layer was extracted with 10% methanol/ethyl acetate (4 x 100 ml). The
combined organic layers were washed with brine (25 ml), dried over anhydrous

30 sodium sulfate, filtered, and concentrated in vacuo. The crude material was purified
by silica gel column chromatography using silica gel pretreated with 2%
triethylamine in chloroform/methanol (9:1). The column was eluted using a step

gradient of a ternary solvent mixture [chloroform/methanol/(2 M



was quenched with glacial acetic acid (4 m) and poured into an agueous
saturated 10 sol ution of sodium bicarbonate (250 m ). The aqueous | ayer was
extract edwaiotk7ashyl acetate (3 x 100 m ). The organi ¢ | agensomesse’ washed
with brine, dried over anhydrous magnesium sul fate, and concentrated in
vacuo. The crude product was purified b§65i lica gel columm chromat ography
(hexanes/ et hyl acetate, to afford % yi el d)
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(2.2 g, 5.2833Mdl+4 H)h anhydrous tetrahydrofuran (100 M) at -78 C. The
resulting mxture was stirred at -78 C for 2 h. The reaction was quenched
with ethyl acetate (15 m) and allowed to warned to room tenperature.
After 30 mn, water (1.0 m) was added @x@%lhgwed by a sol ution of agueous
sodi um hydroxide (15% wv, 2.0 m). Aftér strrring for 30 mn at room
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were concentrated in vacuo. The|crude material was purified by silica gel
col um chr omat ogr aphy (hexane/ | acetate, 4: 1 3:1) to afford 1.43 g

(76% vyield) 30 of
dolY 3 cl opr opanecar boxal dehyd
M—|zD|\}I50908(1HdJ 5.6

trans-2-[5-fluoro-1-(p-toluenes

e as a ghf-white solid: 1H NVRY

Hz)790(1Hn),784(2Hd,J 84Hz)775(1Hs)751(1H,

de 9.1, 2.6 Hz), 7.38 (2 H, d, J =8.1Hz), 7.20 (1 H t, = 9.2
2. 69 1

PCT/ US02/ 05365!? nggr%“ 3‘§al( %“’E% %bed E’/é‘gﬁn(%ﬂssgsan% (fv}%&%é%%f@ g? Mo

C19H16FNO3S: cﬁloﬁ&pﬁﬁarﬂdxalddh}&& (BL113M09ih. tekrahyrttofuEn, @BSHE;0.055 mrﬁtﬂ) INL

3.71. A mxture of trans-2-[5-Fluoro-]|- t ol ndol -

yl ] cycl opr)c()pg‘ﬁéhy ba"r“l?y&?gﬁ%f’eﬁbggg g"of@ ﬁlet(hg“ ﬁﬁﬁ‘f)szégnél"%ﬂ) aﬁ‘i‘dneso@%‘ng m ,

é7W|8t h5 750! trigedx Wbk dride6.088 By 8098 1N PR vial Q9 Maled\Bitie a NeAbE dap O 80

and gently heated at 40°C for 4 hr on a shaken heating block. Sodium hydroxide (2.5
M in 50% methanol/water, 1.0ml) was added and shaking at 55°C continued for 1 hr.
The solvent was evaporated by centrifugal evaporation and the solid residue
partitioned between 1M sodium hydroxide and ethyl acetate. The organic phase was
20  washed with 1M sodium hydroxide and evaporated. The residue was purified by
preparative reverse phase high-performance liquid chromatography, eluting with a
methanol/water/trifluoroacetic acid gradient, to afford the product as an oily
trifluoroacetic acid salt (13.3 mg, 55%).
LC-MS: 1.09 min; 316.2 (MH)".

25 Example 4
(18,28)-trans-1-(N,N-dimethylaminomethyl)-2-[5-fluoroindol-3-yl]-cyclopropane
F
.‘\\\\ v

—2Z

o



stirring until all solids were dissolved (20 m n). The reaction vessel was
renoved fromthe heating source and sodiumtriacet oxyborohydride (7.55 g,
35. 6 molwowas79tarided. After stirring for 1 h, the reacti eoTMSsTed62TaAS
placed in an ice-bath and quenched with_aqueous hydrochloric acid (40 m,
1 N. The resulting mxture was 10 stlrr'é'z'for 20 m n and then poured into
a saturated aqueous solution of sodium bicarbonate (100 nl) and brine (50

m). The aqueous |8991@m Wadrids {66z PO ithoidt h§? mmaels pvas evaébse&wmbdyemn)es The
conbi ned org x r h Wi e ) jed

anhydrous ma ne5| Eor V\ée l rg\gas glgpg{gﬁgenxﬁrg}%ﬁd i(4r? &%guo Ctﬁ

solid resi du@DMﬁylpﬁdspld)nwaetyl)bsamuwmm OrsuRdmh(0 86z, tiheS mmodeint THRS10 nfIN, N 15

dlnethylamnoneth ) - 2- [5f|uoro- -(p-toluene-sul fon i ndol - 3-yl ] cycl oprop
ane subj ect &S erneaéfiwov% 10ami, ThireaehR W%ﬁgﬁgsfew%o@r itﬂr%%&a@%?%f%e

N-t osyl -yF .
o 4050y, 50 eSS, 1SR L ORI Qhddyd) 457, B8, (98 Wil 9 =
8.0 e}, 7. 20 ddkd i.ons pcrtﬁ)nZ Thie Jreactian @as (@rred 24r)lr atZoo‘m t‘trﬁpdﬂatu&?@"th@Z (3

H s), 2.02

me 387 (M +(S%bvsﬂt rsfm(%d o yacaﬂg%%%fea@uggh@é g g Bt @@8%?&%%&. de
(2 M, 10 N ep@iRed WRRH AR hadhdry (BOmERI Th@ox{g‘aﬁ%i@h‘&w%é&' Wwith Magdsiinh on of
crude trans-| I&N N di met hyl am nonet hyl) 5-fl'uoro-

- ( p- t ol uenessulfdeyppd n@l‘(ﬂpo@l%d Jtey drussopankhe (Qudr) prodwtgovasmpplified sByl ved
in anhydr us gt hanol uI t ated at (0 C
for 16 h. 8Aft ?"&6%%‘1% %111%%h$l Frglt?ara }Lp%qm e%r%’a%[? y\%é%\tgtg fnq‘ég)?]ac ez
w th aqueous pwdcuesmhﬂmﬁg @62%) & (-2N-[(E)- 3;1[5M)uoa@d (pheﬂaemurfeldyl)mua) 3ay1]m xt ure
of saturated aqueous sodi um bi carbonate (

aqueous | ayerprwgoréhqrwé@ Zepultam e Wﬁ’t“héﬁkﬂ / IétWR (él@%ﬂ\@flé QQCI)@) )186 (H ).
The conbi ne gani ri e r
anhydr ous 30%81& ﬁlmgs:}jlégizf?feZ§ W@eﬂ\@éb%g( I%gin?en?fg'gl%g acug jjTﬁ?elgcrude
material was Hu)r1.50 €0H, dy, b+19i0; 2.49Hk), dcﬁ&(@rHodnJerr&tld@z)aﬁ)lﬁy (M{ KlngS:I 15.6a gel
pretreated with 2% trlethy am ne_in _chl orof or i met hanol >(<3t The colurm

was el ut 8 udlzng’ 10 6k Hptd, §rfdt- &t Hak 39% @ thaddy) 501 4ent HA,

Lo o of o 0o L N DR IS2, 7 IPRUPRRETor % 311 1

Trans- 2- [ 5- cya@2q2rilah), 3-21}(B]H %), IN)ONSHL st Mg madeiSa a3y IH)Ey cl opr opane was

obtai ned as a yell ow residu
Y A solut?on of cﬁazomethane in ether was prepared by slowly adding 1-methyl-

3-nitro-1-nitrosoguanidine (872 mg, 5.9 mmol) to a mixture of diethyl ether (50 ml)
20 and 5N NaOH (100 ml) at 0 °C and then decanting the ether layer. The ether layer
was dried with potassium hydroxide and transferred to a dropping funnel. This
ethereal diazomethane solution was then added dropwise over 15 min to a solution of
(+)-N-[(E)-3-[5-fluoro-1-(p-toluenesulfonyl)indol-3-yl]-2-propenoyl]-bornane-10,2-
sultam (330 mg, 0.59 mmol) and palladium(II)acetate (7 mg, 0.03 mmol) in
25  dichloromethane (50 ml) at a temperature of ~10 °C. The reaction was stirred a
further 15 min with the temperature maintained below -5 °C, and was then quenched
by the addition of acetic acid (2 ml). Water (50 ml) and 10 N NaOH (10 ml) were
added and the layers were separated. The aqueous layer was extracted with ethyl
acetate (2x 20 ml) and the combined organic layers were dried with magnesium
30 sulfate and evaporated to dryness. The crude product was purified by
chromatography on silica (15% to 20% ethyl acetate /in hexanes) to afford 188 mg
(56%) of N-[(1S,2S)-trans-2-[5-fluoro-1-(p-toluenesulfonyl)indol-3-yl]cycloprop-1-

yl]carbonylbornane-10,2-sultam as a white solid.



(1.34 g, 68 %yield) after drying under vacuum 1H NMVR (400 MHz, DWMSO- d6)
10.8 (1 H, br s), 7.29 (2 H m, 7.09 (1 H s), 6.90 (1 H t, J =9.2 Hz),
2.39 (1 Hyomwp/o7652.19 (7 H m, 1.69 (1 H m, 1.06 (1 H, poj/usoz/@s211 H,
m, 0.68 (1 H mM; MSme 233 (M+ H)+. Exarrple3

Trans- 2- [ 5- Cyanoi ndol - 3-yl ] -1-[ N, N- net hy@ °benzyl am nonet hyl ] - cycl opr opane
NC N 10 HN To a 1-dramvial were added .

trans- 2- [ 5- cyano- A ( poluaprepbs N-H@HyF) framol-[3fpro-1-(p- t01ueneSU1f0ny1)lnd01 -3-

e L e

15 tri acet oxyaskcobigdrs 40 (O(dep&eed, ac&oﬁl—t'l‘ile)ﬂmﬂh)um'ihﬂnnumlhy‘dﬁde efesahgdl.Wth a
Teflon cap and ?entl heat ed at 40C for on a shaken heatl ng bl ock.

Sodi um hydr o8¢l ("VZSB dagh, withsggheraddiiogs ﬁ%mgreacln) afssr Y hpaad d polrdTegstion
shaking ag 55 a%egmwﬁﬂmm d %1 o c Tmn%ﬁwengftw @\Aﬁ&%@% EnRYof 2

centri fugal ration an solidre partitioned between
sodi um hydr O)ethyé aaetdteetSh;ﬂl) acetaltied afteheo reganion \pzlmaaléowvab tQ@vanmstmecbmwt h 1M

sodi um hydroxi de and e d.. The residu S. puri ar at ive
reverse phasée'?i?eﬁ‘l‘fu‘ﬁ?er 2@@"11 ) yas ad%ﬁ ﬁi?ﬁ%r%%ﬁ %ﬁgﬂﬁ&@é Fﬁ

met hanol / wat gaddd. iAfled AhORELS infin bRt FhRE] (@0@) mib Qva@faheécﬂ ahBQhé)féa@Mﬁ{ w§§ an
oily trifluoroacetic acid salt (13.3 ng, 55%. ) mn; 316.

(MH) +. 25 Exampecba ﬁn(illfsnasﬁomemnesmm(smlfmedvamﬂﬁgd @nﬁ th@ n‘gmgﬁl \)/aszﬂltered
L o Tt LGB Ao Bl R R TH AR
m) tor em)V@r}Qielss amd ok Iﬁataﬁﬂnd@cbarmmﬁﬁm(ffke ofl 9 sho(rt"ﬁad%f silica by elution
§T1Dl) ethyl phosphonyl ?OC‘%t yle?tl?y?nagget%t% 2 1?1UI thae)r(r;ln(eg 65(1%' 25)- tr?zns 2- [5|t)luo|rc? l-r(?E (10
toluenesulfonyl)indol-3-yl]cyclopropane-methanol appeared as an off-white solid
(150 mg, 100%): '"H NMR (400 MHz, CDCl;) 7.89 (1 H, dd, J = 9.0, 4.4 Hz) 7.70 (2
15 H,d,J=8.4Hz), 7.30-7.20 (4 H, m), 7.03 (1 H, td, ] = 9.0, 2.6 Hz), 3.73 (1 H, dd, J
=11.2,6.4 Hz),3.59 (1 H,dd, J =11.2,7.2 Hz),2.34 3H, s), 1.72 (1 H, dt, ] = 9.6,
5.3 Hz), 1.34 (1 H, m), 0.96-0.86 (2 H, m); MS m/e 360.1 (M + H)".
Oxalyl chloride (58 ml, 0.67 mmol) in dichloromethane (10 ml) at —78 °C was
treated with DMSO (54 ml, 0.76 mmol) dropwise. After addition the reaction was
20 stirred for 10 min and a solution of (18,25)-trans-2-[5-fluoro-1-(p-
toluenesulfonyl)indol-3-yl]-cyclopropanemethanol (150 mg, 0.42 mmol) in
dichloromethane (5 ml) was added dropwise. After a further 15 min, triethylamine
(341 ml, 2.45 mmol) was added dropwise. The reaction was stirred a further 5 min at
78 °C and was then allowed to warm to room temperature. The reaction was
25  washed with water (3x 5 ml), dried with magnesium sulfate and evaporated to
dryness to give  (15,25)-trans-2-[5-fluoro-1-(p-toluenesulfonyl)indol-3-yl}-
cyclopropanecarboxaldehyde as a yellow oil.
The (18,28)-trans-2-[5-fluoro-1-(p-toluenesulfonyl)indol-3-yl]-cyclo
propanecarboxaldehyde was dissolved in hot ethanol (5 ml) and treated with
30  dimethylamine (0.45 ml of a 2M solution in THF, 0.90 mmol). After stirring 5 min,
sodium triacetoxyborohydride (380 mg, 1.8 mmol) was added and the reaction was

stirred 30 min. The solvent was removed in vacuo and the residue was taken up in

brine (5 ml) and extracted with ethyl acetate (4 x 10 ml). The organic layer was dried



was then added over 10 min. The reaction was stirred for one hr at room
tenperature, 5 then

[ 5-f | uor owb-0gp74162 uenesul f onyl )i ndol - 3-yl ] car boxal dehyde @¢3Msny96617 38
mmol) was added in one portion. The reaction was stirred 24 hr at room
tenperature and the solvent was removed3?n vacuo. The residue was taken up
in water (100 mM) and was extracted with ethyl acetate (2x 20 m ). The
organi ¢ phasevitkamaghasin swlfate ﬁﬂbﬂ%@omﬁd gul3amg @R% exaapostenseliomoulirghess.

I, e, o 3, PN Lk RS BIGRE SRR R Sl 1

(H)-N-[(E)- 33Lﬁ]éyb1¢9f®ahe épatﬁllu\er@sdmmm X4OG)CIMHZ3{§D¢13)2? 87 (1 H, dd, J =
propenoyl ] bornane-| 0, 2-sultam as a white solid.

Dot 1 a0 A% Hoh 773 G 1R G- 84 e 2R G IDA LB, g < 8H T Hz)
7.76 (2 , , , 64{3 H d.
510 Tp, At g Bt 0, 355 B8 18 a0l % B 68 plalos A 803 H,

ﬁg 1;» gg E%lﬁz d3,Ha), 282 (3H,5), 2(]82()3H3),1&1092(7(2[1H1,8r;1»\(ﬂé4ﬁ1 I-rIr,):m)ZEll.}Afﬂé(z I:f]L t§J21?.27
H m, 1.21 & ﬁQZQ‘)MS 38%3‘(&4? ?5) MB nfe 557.3 (M+ H+ A solution of
di azonet hane in ether ‘é"éﬁatlBﬁeparcﬁd bY(1%|ZSWt;3&n§qud1Hﬂth¥1ﬁ%B-ﬁL5 fluoro-1-(p-
3-nitro-I-nitrosoguani dine (872 ny, nmol) to a m'xture of diethyl ether

(50 ml) 20 dolderssblNa®h- 1@41093 Iyi])cyatOpﬂ)p@l%uﬁHZit egn Owé’camolhgnd HO Ntsedrunh ayer .

o oppi ng Puniianrovie &4sGnct iRl 3 Bl E R DR A5 S Hheh %

dropwi se overethix 83 HroTie fatidd Wis &oled t)rodin tbipdradiné, E;mi;fddqm brine (100
- (p-tol uenesul fonyl )i ndol -3-yl]-2-prope noa/l] bomane- 10, 2- sultam (330 ngy

0.59 nmol ) amel) pad Exeictad( With athel acesate 12030 nd) aml Hehathyliasetats /dﬁéti‘iﬁ@ldﬁ’ét hane
50 m) at f t 15
(50 Tt o & SRS R he P RE M bR S Ao B 5L 12

t he additi on r@fidirceds puridiet Gy (cBrorhatogrigtyesn (ibéh with 96n0: 1J&ldNoNaﬂ-A rhétRandl )
were added and the layers were separated., The aqueous |a %}Vr was extracted

with ethyp AcM amenqusimmetipnolaProvide Elowbhiewsor GhN-¢imespdmingmetylr i ed
Wi th magnesi %ﬁ;%&&hﬁ&tﬁﬁgQgﬁﬁgﬁe@ﬁ@a@%g%gt gﬁ %l%?/?éhcﬂﬁ%k? SUHGnREEHEL was

purified by “chromatograp ca ( acetatelln
hexanes) to dflfwoderl8&tapy frérhGHUltamd): mp 88-90° C; [ap] = +51 4° (¢ = 2.45 mg/ml,
N-[(1S,2S)-trans-2-]5-fl uoro-I|-(p-taol uenesul fonyl Mdol -yl ] cycl oSprop 1-

yl ] car bony!| b&Hane: THNME (4 sCRGkN 8 dditad), W36 A Ad1E3 96,
PCT/ US02/ 066254 (13§, dd, J = 8.8, 4.4 Hz), 6.98-6.88 (2 H, m), 2.45 (1 H, dd, J = 11.0, 6.5 Hz),

20 2371 H,dd,J=11.1,6.8 Hz), 2.35 (6 H, s5), 1.68 (1 H, m), 1.21 (1 H, m), 0.87 (1
H, m), 0.76 (1 H, m); MS m/e 233.1 (M + H)".

Example 5 _
(18,28)-trans-2-[5-cyanoindol-3-yl]-1-(N,N-dimethylaminomethyl)-cyclopropane
NC
.o“\N/
\
\
N
25 H

Sodium Hydride (0.69 g of 60% in oil, 17.3 mmol) was washed with hexanes (5 ml)
to remove oil and was suspended in THF (500 ml) at 0 °C. (+)-3-
(Diethylphosphonylacetyl)bornane-10,2-sultam (6.8 g, 17.3 mmol) in THF (50 ml)

30 was then added over 10 min. The reaction was stirred for 1 hr at room temperature,



A solution of N[(1S,2S)-trans-2-[5-fluoro-I|-(p-tol uenesul fonyl)indol - 3-

yl ] cycl oprop- 1-yl ] car bonyl bor nane- 10, 2-sul tam (238 ng, 0.42 mmol) in THE
(10 M) wev2ooubed to -40 C (dry ice / acetonitrile). Lirharuarsozbdsai num
hydride (63 ng, 1.67 nmmol) was added, with further additions (63 ng each)
after 1 hr and 1.5 hr (reaction 5 terrperé?‘ure mai ntai ned at -40 C

t hroughout). After a total reaction tine of 2 hr ethyl acetate (5 m) was
added and t héhaneaetcpaad wes Gl Coviedore o addingn E5@cyaooﬁr(pttetq@e¢aulml)ir\¢9@ﬂér (200
m ) was added .600 m

L o e e PO iyt T2 Bl e, dhdammah ¥ Diie Pordighs The a0 wt Sfieel28 T o

5 mn. Some 'EBQM%hH@?T@Hﬂaf@E and'Be serdRCwaNEroled M vdchb eThAgsiflind Was Rtterd O
through celite and sand and rinsed with ethyl acetate. The filtrate was

evapor at ed t &p idratersd 00 Thld apd ks etreeted avithveiBylpaeetaiea(3xySGh o). fihe dragnia

?Egr t28§) a?? g];] ﬁ%sle'[ gl%t? %16:? wafth agnes&urﬁ ?ucff/ (leetaltnlg lall%%z%& aﬁ)est!lrﬂi ?(?rx%'%% The

t ol uenesul f omeslu)tmgdwysta}sy\lv&rey@nleaé@mrmtraﬁcbrhamel ﬁm&eazraed:vg;soraed ahli-hbi te
solid (150 ng, 100%: 1H NVR (400 , CDC13) 7.89 (1 H dd, J =9.0, 4.4

Hz) 7.70 (2 I&idye yas gecwsgﬂlzxzemzfyom rtfyéﬁvetge Wl hexangp togiysa secqnd qrep of =

72 1y Bl A bdtor iy st ReyByd Sebanc 3P ey g3, 2

0.96-0.86 (2yh2- p?qpeh@lpb@rnalﬁeOlG,z(thajrn H)as. coléaed las @hwhité delid: 3fip 1203- 2!0567
mmol ) in dichloronethane (10 M) at -78 Cwas treated wth DIVBOé54 m,
0.76 mol§ dCopHiNMR &0OP H&o@DCis&)rﬁ 8.he (I Hagk 809 (hdh d, 35 88iHmEU98 6k HLO ni n

and a solutiq 1 o]

t ol uenesul forsig 702%1 él ﬁ é yl"] Cy‘E‘Fﬁ&[@p Zn%hé‘t ano‘FH@gO&rT&l Hodgf’zJ m*rbq)

di chl or orret hang, 1.20 (aH 1ok =8I0 Bd), drspwi Bed, JAE 186 He)f 8100 e, 1d, M=m.4, 52
triethylamne (341 m, 2.45 nmmol) was added dropw se. The reaction was

stirred a fufider 535(2anABt Av =73 Wz, drﬁ’jﬁ/\/&ﬁlﬁ Hed® @I Iﬂo‘i)e%lzﬁ'@ K2 . te), 2&dm
t enper at ur e. r S 5 1 th
magﬁem um sul? ffge(g ’n‘g ev&pgggt(gz{ Vf\@ [l]g”? y] |(/3((aﬁ’xs)’ MS e %d'ngM

(1S, 2S) -tsangp2- [ 5-fl uoro-1 - (p-tol uenesul fonyl )| ndoI 3-yl]-
cycl opropanecar boxal dehyde as a yell ow oil.

v
(1S, 2S) - t r ans- 2- [ §he|fglowing- reaﬁntoaWér&é‘sﬁsrrm%pﬂ)m%adﬂa%splﬁ]d dsyieg glassware

b | v i
pr opanecar boxal gﬁ{'élqﬁlgﬁ%qasg f]81§1% 6901}.1 Bor'8F d?atzgﬁgﬁxlanéﬁbgéh& @‘{Ag'ptré f él‘ragy with

30 di methylam'n i on 1%
stirring 5 msmw1§@ddmmltmetaymmx;d@Mnaqudgdﬂﬁhﬁe?»ﬁa g, 90]mﬁxon)1tola_)mi\x1ase afided
Phe 1 osi tua” dieahy SR GO0 i snd’SNRabe 360 2D & T%c 45T tieh Gecanting the ether
20 layer. The ether layer was dried with potassium hydroxide and transferred to a
dropping funnel. This ethereal diazomethane solution was then added dropwise over
30 min to a solution of (+)-N-[(E)-3-[5-cyano-1-(p-toluenesulfonyl)indol-3-yl1]-2-
propenoyl]bornane-10,2-sultam (5.1 g, 9.0 mmol) and palladium(II)acetate (100 mg,
0.45 mmol) in dichloromethane (200 ml) at a temperature of —10 °C. The reaction
25  was stirred a further 20 min with the temperature maintained below -5 °C, and was
then quenched by the addition of acetic acid (6 ml). To the reaction 1 N NaOH (10
ml) was added and the layers were separated. The aqueous layer was extracted with
ethyl acetate (2x 30 ml) and the combined organic layers were dried with magnesium
sulfate and evaporated to dryness. The crude product was purified by
30 chromatography on silica (20% ethyl acetate /in hexanes) to afford the 3.23 g (62%)

of the product as a white solid. This material was recrystallized from 350 ml of

boiling EtOH to provide 1.18 g of crystals. The mother liquor was evaporated and



brine (5 M) and extracted with ethyl acetate (4 x 10 m). The organic

| ayer was dried WO 02/079152 PCT/ US02/ 06627 -39 with nagnesi um sul fate and
evapor at eaotoe/ 019452 ng (78% over 3 steps fromsultan) (1 SPESUSLL/6GE37

| - (N, N-di net hyl am nomet hyl ) -2-[5-fl uor o- - (p-tol uenesul fonyl )i ndol -
3-yl]cycl opropane as a yel |l ow oiI 'H NVR*“(400 MHz, CDC13) 7.87 (1 H, dd, J
90 4.4 Hz), 7.73 (2 H, d, = 2_{732727(2Hrr)723(2H
J = 8.1 Hpocryssallizeggfrom §90 mhof bOIhngE_fLO 2opreyiyle ageqamd cropiof dd2ggThe 11 1,

ST ool iy oL Zyeydyfile 2 SR sl OBl

A sol ut mmerm:fsulfdr@l)ﬁﬁ)(ﬂ Br)a]cyelbpmbrﬂeylngdrMﬁylhbrﬁ’m{eSHm sudtams Iwasp2.40 g
t ol _uenesulfon |()-I ndol - (ln ycl 0[1) gpange &125 ‘E&BM I% and 10 N
sodi um 10 h&%@ e)disd%W{‘Ge&@l p k8% 1%0rdty H- I‘Vl@?ﬁ:l) ﬂ%iﬂ/\b[t drd (1

m) was hegate r I r

t enper at u?e ggoﬁtrHe ?%1%10 hg ?11%5&5]2§§§%§e rac ﬁ?]? ﬁﬁh hglojnacle ate
(2x 20 m) amt),97.54 eI Hly lddaL et&é,el.3 Hypth26 (@ H( &)9 396 (iH, dd]'tle: DAgANIMz)| ayer
was dried with rrag% sium sul fate and evaporated. The residue was FUI‘I fied

by chromat ogﬁéér@ nABj Ay calibent 5d380H), @7l diattnd F Trbrhmig), 28 (1

ammoni a in r t l) -

2-[5-fluoroi n(}b?rgg (3I}f Eyég}léog%g%%é@ﬂ)b §7¢3g}|i\lllﬁ' hat lrpr{ ‘gm hy

st andi ng (68 Hmy, 1.5¥@Hpy)et.58-1apH, fmpm2oull thm), Pl @8HY), L0 [:UH] s),—MSSl. 4

(c = 2. ?Ongm/ s 83 hanol) "H NWMR (400 MHz, CDC13) 8.05 (1 H, brs), 7.33

(1 H ddl0) #/e3g24M5+HD)." 7. 24 (1 H dd, J = 8.8, 4.4 Hz), 6.98-6.88 (2
oy 5. 55 (o by st TR 1 NS P hrane R S-cpnd f Glolfihesshiombinghiag: )

H m: M5 mgl]zgaomopmw]da?bm’ymma}apeéoa sultam (2. 30’g,3f98 mmol) in THF (100 ml)

& N N 25 Bt SORIEMPrr Calir Reco s R R Fﬁ%gﬁﬁyﬂépé GErdosned

W th hexanes 169 mrﬁol?]%iseﬂaﬁéﬁ Qith aNfLries 2A8%BR n@ g) Tirler (1599 (Féa):tl@ﬂ 0 C
(+)-3- (Diethyl phosphonyl acetyl ) baor nane- 10, 2- sul mmol) in
THE (50 #f) temperature maintained at —40 °C throughout) After a total reactlon tlme of 1.5 hr

;I\)CDD.II

ethyl acetate (50 ml) was added and the reaction was allowed to warm to room
temperature. Water (1.2 ml) was added, and after 10 min 1N NaOH (3.6 ml) was
added. After another 5 min, more water (1.2 ml) was added, and the reaction was
stirred a final 15 min. Some magnesium sulfate was added and the mixture was
20 filtered through celite and sand and rinsed with ethyl acetate. The filtrate was
evaporated to dryness. The crude material was partially purified on a short pad of
silica by elution with 50% ethyl acetate in hexanes. The (15,25)-trans-2-[5-cyano-1-
(p-toluenesulfonyl)indol-3-yl]-cyclo-propanemethanol appeared as a white solid
(1.18 mg, 81%): mp 140-141° C; '"H NMR (400 MHz, CDCl;) 8.03 (1 H, dd, J = 8.6,
25 0.6 Hz),800(1 H,d, J=15Hz),7.74 2H,d, ] =8.6Hz),7.55 (1 H, dd, J = 8.6,
1.5Hz),7.33 (1 H,d,J =1.0Hz), 7.26 (2 H, d, ] = 8.5 Hz), 3.77 (1 H, m), 3.60 (1 H,
m), 2.37 (3 H, s), 1.77 (l H, m, ), 1.37 (1 H, m), 0.95 (2 H, t, J = 7.0 Hz); MS m/e

349.1 (M -OH+ H)".
Oxalyl chloride (0.42 ml, 4.8 mmol) in dichloromethane (50 ml) at -78 °C
30 was treated with DMSO (0.39 ml, 5.4 mmol) dropwise. After addition the reaction
was stirred for 15 min and a solution of  (1S,25)-trans-2-[5-cyano-1-(p-

toluenesulfonyl)indol-3-yl]-cyclopropanemethanol  (1.17 g, 3.2 mmol) in



30 was then added over 10 mn. The reaction was stirred for 1 hr at room
tenperature, WO 02/ 079152 PCT/ US02/ 06627 -40 then re-cooled to O C before
addi ng [ Swoyanmib2 (p-tol uene-sul fonyl )i ndol - 3- yl ] car boxalrdehysdrodedr 67 ny,
14.4 mmol) in one portion. The reaction s stirred 24 hr at room
tenperature and the sol vent was renoved A vacuo. The residue was taken up

in water (100 in]) and was extracted wth et h‘gl acetate (3x 50 mi. The
organi ¢ 5 phaidhleiamethape gl0undwassasded diapvdse f After affathsr Lowen, trigthylagtae f or
16 hr. The i r : - ELLE At filtrate
wns evapor at S5 S | ng TE) Hsk alr i S Elpalioh ek SEE LR oyrbag s bt 2 g
hexanes to gi-7@ € astovad thewpllofved ao wedrml & rddnt at¢aperafurel. Tlhegreb&t8H) was

(¥)-N-[(E)-3-[5-cyano-I|-(p-foluenesul fonyl)indol - 3-

yl ] - 2- pr opendiashe wﬁaw&e&é?’sz-l ulinﬁaﬁlr J@%Wée@%wna%ﬂ%twq svgrited @
203- 205 19 c;drg,;gsg\ug%igﬁlpgpelwoﬂ@ms): 8815 (1 H s), 809 (1 H d J=
8.8 Hz), 7.98 (I H °s), 7.81 (1 H d, J= 15.7Hz),7.80(2H,d, J=8. 4Hz), 7.62(1

H dd, J = 8.6, 1The klide T1R8S)(t2ans;2-h-cyhne-18(pitokienesuifopy)ifdolHy-yl;cydlo= 15. 6
Hz), 3.99 (1 H, dd, J =7.4, 5.2 Hz), 3.53 (2 H AB, OV, 32 = 13.8
Hzg, 2.38 Esppépagséar@%ebydfzgw the aﬁs’V,e ar.oaicfurwé%ﬁc%owdm?%&ﬁ@ﬂﬂé& (2
H m, 11.21 49kl tehied i@ dirfethllamine (¥ ¥ 07642M {Midon hOTHE;6.4TRfhol).

followi ng reaction was perfornmed behind a blast shield using glassware
wi t hout gr ourdtegisaging inin, sodipmstopeatoxorhydiide Gl Hal?ed mmadt Way adgdgd in

prepared. Ry slo ddi n ~met hyl ~3-nitrq:|-nitrosoguani.di 3.3.0, 90
ol 16 iSO ANy oy WP iBiseeli it SNPRUER P50t 3o c
and then decatidr RErridpes PhLht réBm! B¥Bératufd he@oh@ht Way Rimorea iflvh&S adtthe

pot assi um hydroxi de and transferred to a dropping funnel. This ethereal

di azomet hane residugt wes takas uphianbringddd mhodi B sedivm hpdroxida was addsd|until on of

(¥)-N-[(E)-3-[5;5cwano-| - (p~tol ue ul fo i |- 3=y h -2

propenoyl ] borshg Se-‘fﬁ?pfflléegl ,EI‘ g%r%%c.ﬁﬁggWaSQQ%Jaﬁ%WIt%%ﬁggfﬁgﬁi ﬁr”(rdq )mell)(!et{1 Gte
(100 ng, O. 4)5gdﬁm)1|a)feﬂvmascﬁriéh|vﬁm%ﬂb@ilﬁﬁl At dnd)evaporatetl epIRvE a1SI2S)-@ins= 10 T.
The reaction 25 was stirred a further 20 min with the tenperature

mai nt ai néd bdrGWN-gmethylamingmethyb ZeP-¢jieprd Hadognessonyipdelohyldt aceti c
acid (6 m). nglozf_%gaﬁeeacti on 1 NNaCH (10 m) was added and the | ayers
wer e separ at ed. aqueous | ayer was extracted with ethyl acetate (2x 30
m ) and the eaealyehed odr ganic |ayers were dried with magnesium sulfate and

evaporated to dryngss. The CrudR B oy Ch N mathy lanisomethyl)-2-[5-cyano-1-(p-

toluenesulfonyl)indol-3-yl]-cyclopropane was dissolved in ethanol (25 ml) and water

20 (4 ml) with 10 N sodium hydroxide (2 ml, 20 mmol) and was heated at 70 °C for 1

hr. The reaction was cooled to room temperature, poured into brine (100 ml) and

extracted with ethyl acetate (2x 50 ml) and 9:1 ethyl acetate / methanol (3x 50 ml).

The organic layer was dried with magnesium sulfate and evaporated. The residue was

purified by chromatography on silica with 90:10:1 chloroform / methanol / 2M

25 ammonia in methanol to provide the product (1§,25)-trans-2-[5-cyanoindol-3-yl]-1-

(N,N-dimethylaminomethyl)cyclopropane as a yellow oil. (590 mg, 77% over 3 steps

from alcohol): [op] = +17.5° (¢ = 2.92 mg/ml, ethanol); '"H NMR (400 MHz, CDCl;)

8.82 (1 H, brs), 8.04 (1H,s),7.38(1H,dd,J=7.2,14Hz),734(1H,dd, 7.2,0.5

Hz), 696 (1 H,d,J=1.6Hz),249 (1 H,dd,J =124, 6.4 Hz),2.37 (1 H,dd, J =

30 12.4,7.0Hz),2.37 (6 H, s), 1.76 (1 H, m), 1.23 (1 H, m), 0.90 (1 H, m), 0.84 (1 H,
m); MS m/e 240.1 (M + H)".



30 chromat ography on silica (20% ethyl acetate /in hexanes) to afford the
3.23 g (62% of the product as a white solid. This nmaterial was
recryst alwoaed74ispm 350 mi of boiling EtOH to provide 1. P8TgSotoaeystal s.
The not her |iquor was evaporated and WO 02/ 079152 PCT/ US02/ 06627 -41
recrystallized from100 m of boiling Et# to provi de a second crop of
1.22g. The total anount of recrystalllzed
N-[(iS, 2S)-trans-2-[5- cyanol-(p- Example 6
t ol uenesul fonyl )i ndol - | 3 Car -10, 2- sul t am was
2.40 g (46% as a Wmt "J”f‘yf 9‘ éld %%9@ Pm%‘gﬂg M-lz CDC13) 8.03
(1H d Jb5=g8 6 BN (?SOQE)"RYIC a‘&‘°y3 hylannpgiethy) pane ~ 3 "84
Hz),7.57(1H,d,J:12 ﬁg)754(1Hde 8. 6, 15Hz)725(2
H m, 3.96 (1 H dd, J =7.4} 5.1 Hz) 353{,,2HAB Q/=18Hz,J=
13.8 Hz), 2.57 (1 H dt, J = , 4.8 Hz), 24&{% , 2.36 (3 H 5s),
2.16-2.04 (2 H m, 2.00-1.8 ; 1\H = 9.1, 4.3 Hz),
1.55 (3 H s), 1.50-1.32 (2 129(1H n)°121(3H s), 1.00 (3 H,
MS 19 me 578.2 (M + H)+H ol ution of

S);
N[(1S,2S)-trans-2-[5-¢ uenesul f on |ndo
yl ][f:ycl opz op- 1-yl] cgr bo%&?gﬂ}”%’g%& bcfrgﬂp’ccaf’rﬂ‘i/?)"gﬂ"@' esfelg | ) in THE

(100 m) was coolAeﬁmhgre &roor&n()elﬂhylahﬁﬁe hyd66lalEd (3.09) 2414 ﬁ,moms%gwgynum
hydride (600 ng, 15.9 mml) was added, Wth a furthér addition

after 1 hr ( pblaulfonmtdalt()ehvpen atetraley dnefuranai 166 nait 164D ngnohy end rﬂnh}'qrouskf ter

t ot al t t' f 1.5 thyl de h
Feact fon was denosREage (0D S diftied el Ry BidR 4 iy 25 o d "°
added, ang afsﬁ@éd 1:9 AiBidnlN RdApPEtatde 6foF 1sWas  ad@egaixdid em@rmtub&r WaitHYi N,

nore water (1.2 m) was added, and the reaction was stirred a final 15

mn. Sone radivbiiromeband 42Q0 vk, aesked and dnhM diydraghlorigaacid If M tsodign
through celi éy%r??%gg gﬁ'@]ﬁﬁﬁg cfrie c?\%r ‘%&H e&ﬁ% %cia %:%ﬁ%ratgcp?o ig% @q;rgm\glas

evaporated t e’crude materi a on a short

pad of sili @ﬂlgbyca%alﬁlb QBidWsbptopY%estir ¥dar @ﬂéHaNMRra dum@l@)es 01Thed, br s),
(1S, 2S)-trans cyano- | -

(p-tol uenesul4f9(3r(y1 Ni 61583Hy|2]H)c§'éBémp2bBahéﬁr€w@Hdl appeared as a white

olid 18 , 0-141 1 H,
3 g i ; _( é5 6. erg 0. /q dra V % v(efe I3dde§ (25 MOU“%R%(B}?‘@ %aM_‘ﬁJﬁl%)g %}pr%pyq)%st(nl& 6
Hz), 7.55 (1038 d@ @ 1438 rﬁmol);t Bah) {5ty (- t(bludiwsdfOﬂyll)lrﬂoHZ)yl] (86 (2

H d, J =8.5 Hz), % m. 2 s), 1.77. (1 H,
m ), 1.37 (apqthylmnnoglegyllc@ckpprqpang (01 M iytpe R,@lmlé) ml o3 mmol), and

triethylamine (0.10 ml, 0.72 mmol). The vial was sealed with a Teflon cap and
heated to 60°C on a shaken heating block for 18 hr. Sodium hydroxide (1 M, 1 ml)

20  was added and heating at 60°C continued for 1 hr. The solvent was evaporated and
the residue partitioned between 1 M sodium hydroxide and ethyl acetate. The
aqueous phase was extracted with ethyl acetate and the pooled extracts dried over
sodium sulfate and concentrated to an oily solid. Purification by preparative reverse
phase high-performance liquid chromatography afforded the product as an oily

25 trifluoroacetic acid salt. LC-MS: 1.15 min; 355.28 (MH)".

Examples 7-115 were prepared by the methods illustrated in previous examples:



349.1 (M-OH H+. Oxalyl chloride (0.42 mi, 4.8 mol) in dichloronethane
(50 M) at -78 C 30 was treated with DMSO (0.39 ml, 5.4 mmol) dropw se.
Af t er addwoioen74ie reaction was stirred for 15 min and aP€alusi2/odmw2Df

(1S, 2S)-trans-2-[ 5-cyano-| - (p-

t ol uenesul fonyl )i ndol - 3-yl ] - cycl opr opaneft hanol (1.17 g, 3.2 mol) in WO
02/ 079152 PCT/ US02/ 06627 -42 dichl oronethane (10 mM) was added dropw se.
After a further 15 nin, triethyl am neExamphsl ni | 17.6 nmol ) was added

al Fowed 1o var m RSB Rl b eyl sei e Bnd BB i BeeAlifhel S o7

(2x 10 M), dried with magnesi Nén sul fate and evaporated to 5 dryness to

give a yellow oil. The crude
o )i 3-yl]-cycl o-
oceddt e was”di ssol ved in hot ethanol

(1S, 2S)-trans-2-[ 5-cyano-| - (p-
pr opanecar boxal dehyde fromthe ‘a

(50 m) and treated with dinethybamine (3.2 m of a 2M solution in THF,
6.4 mmol ). After stirring 5 min, sodiumtriacetoxyborohydride (2.71 g,
12.8 nmmol ) was added in 10 several portions over 10 mn while the reaction
was cool ed i 0.C wat e anAfter stirring 45 mn at roomtenperature
t he sol vegt \?V&gM#eWéﬂmi’ ?ﬁoggg(’:{MHénd the residue was taken up in brine (10
m ) and 1N sodi um hydroxi de was added until solids di sappeared. The
reaction was extracted with ethyl acetate (4x 10 ml), the organic |ayer
was dried with magnesi um sul fate and E&Eﬂiﬁed to give (1S, 2S)-trans- 15
1- (N, N-di net ' - - QY. AN0x - D- | ' - 3-yl]
cycl opr opane QMgggéfbggyéﬁgﬁvhé?lﬁ-yl&-ﬁé@ Qg'néetl]loxyi)gn}y?)laﬂﬁﬂgxﬁgHy?ﬁéﬁjc)dp'}gﬁéne
(1S,2S5)-trans-1- (N, N-di net hyl aMCnonet hyl ) - 2- [ 5-¢yano- | - (p-

t ol uenesul fonyl )i ndol - 3-yl ] - cycl)epr opane was di ssol ved in ethanol (25 m)
and water 20 (4 mM) wth 10 N i
heated at 70 C for 1 hr. The r ;
poured into brine (100 m) and ted with e | acetate (2x 50 m) and
9:1 ethyl acetate / nethanol (3x 50 ml). The organic layer was dried with
magnesi unpsul f ate and evaporated. The residue was purified by

chr omat ograp% on silica wth aﬁ: 0:1 chloroform/ methanol / 2M 25 anmoni a
i n_ met hanol Mo i 1@dning &35 (1S, 2S) -trans- 2- [ 5- cyanoi ndol - 3-yl ] - 1-

cQol e roomtenperature,

Example 9
trans-2-[5-Cyanoindol-3-yl]-1-[N-(3-methoxybenzyl)aminomethyl]-cyclopropane

NC
\
(o]
HN /

LC-MS: 1.13 min; 332.19 (MH)".

15

Example 10
20  trans-2-[5-Cyanoindol-3-yl]-1-[N-(4-methoxybenzyl)amnomethyl]-cyclopropane

NC
v \

LC-MS: 1.13 min; 332.17 (MH)".



(N, N-di net hyl am nonet hyl ) cycl opropane as a yellow oil. (590 ny, 77% over 3
steps fromalcohol): [aDl = +17.5 (¢ = 2.92 ng/m, ethanol); 'H NWR (400
MHz, CDCIP 028782 (1 H, brs), 8.04 (1 H, s), 7.38 (1 H, deCcTdUSe2i6627 1.4
Hz), 7.34 (1 H, dd, 7.2, 0.5 Hz), 6.96 (1 H d, J =1.6 Hz), 2.49 (1 H,
dd, J = 12.4, 6.4 Hz), 2.37 (1 H, dd, J-%30 12.4, 7.0 Hz), 2.37 (6 H, s),
1.76 (1 H m, 1.23 (1 H m, 0.90 (1 H, ., 0.84 (1 H m; MSme 240.1
(M+ H+. WD 02/ 079152 PCT/ US02/ 0662 7Exampledlanp| e 6

trans- 2-[5- Cyanoi B4Rl ~3= V1.1 3 %-2 [IN-N\BJ Ry] - 2- . i

am no(i sopr op?/'lt)l 2’%? ﬂ%n%iﬂﬂé{‘%@ﬁa ; %mWfr-°?:’§‘éfyc§{§‘r“‘0‘88'r?§thyr{k%°} WreRane o N
O 5 HN (2-Brono-ethyl)-carbamN§ acid i sopropyl ester A m xture of

br onoet hyl am ne hydrobrom de (5,0.g, 24.4 nmol), \isopropyl chloroformte
(1.0 Min tetrahydrofuran, 16. 16. , anhydr ous

di chl oronet hane (100 m) was tr e tiy et ine (4.5 m, 33 nmol)
and 10 stirred at anbient tenpera uffe for 18 hr. The nixture was dil uted
with dichloronmethane (200 m ), washed with 1 M hydrochloric acid, 1 M
sodi um hydroxide, and brine, dried over sodium sulfate and evaporated to
give (2-bromp-. ethyl)-carbamc acid isopropyl ester clear oil."HNW S

( CDC13) 550%@;3{6]?8@5“59?911'5@4% 1 H, 3.58 (m 2 H, 3,48 (m 2 H),
1.25 (m 6 H). 15 To a 1-dramvi al were added (2-brono-ethyl)-carbamc acid
i sopropyl ester (30 ng, 0.143 mmol),

trans-2-[5-cyano-| - (p-tol uenesul f onyl Examiple12- yI ] - 1- [ N-

met hyl am nonet hyl ].-cyal opr.o . in t hanol. 1. .13 mmol ),
o1 et byt s ERCyERaRES D Ry g el ninericthuTl iy Jorippaered | on
cap and heated to 60C on a shaken heating block fofF 18 hr. Sodi um
hydroxide (1 M 1 nl) 20 was adged and heati ng OC continued for 1 hr.

The sol vent was evaporated and e reghdoenpar oned between 1 M sodium
hydr oxi de and et hyl acetate. TR H

HN
10
LC-MS: 1.09 min; 320.17 (MH)".
Example 13
trans-2-[5-Cyanoindol-3-yl]-1-[N-(4-fluorobenzyl)aminomethyl]-cyclopropane
NC
)~
H
QEAF
N
15 H

LC-MS: 1.10 min; 320.16 (MH)".

Example 14
20  trans-2-[5-Cyanoindol-3-yl]-1-[N-(2-pyridylmethyl)aminomethyl]-cyclopropane

Sy a0
\
W

l

N
H

LC-MS: 0.95 min; 303.16 (MH)".



aqueous phase was extracted with ethyl acetate and the pooled extracts
dried over sodiumsulfate and concentrated to an oily solid. Purification
by preparapioz@79iever se phase hi gh- perfornance i quid chr ecatusgr/eqshy
afforded the product as an oily 25 trifluoroacetic acid salt. LCMs: 1.15
mn; 355.28 (MH)+. Exanples 7-115 were ;5?' ‘pared by the nmethods illustrated
i n previous exanples: W 02/079152 PCT/ US02/ 06627 -44 Exanple 7

trans- 1- (N- Benzl yam nonet hyl ) -2-[5- c@ﬁiﬁl’lﬁdél -3-yl]-cycl opropane NC

ylen~l HN 5 3} 2

trans-2-[ 5- Q/tg.(?l;g:\% ol = gﬁoiﬂiﬂm:}ﬂ_l(gﬁr%w} w;}P lglﬁﬁﬁ’r{%er% P’Tlogm acr)lf;r opane
NCH HN 10 LCG-MS: 1.16 nin; 382.19 (M) +. Exarrp 9 trans

- 2-[ 5- Cyanoi ndol - 3-yl ] - 1- [N-(3 ; oxybn ,fa\m@t hyl ] -cycl opropane NC
/1 O N/'"~0 ) ~H15 HN LG : i n;H 332 (MH) +. Exanple 10 20

trans-2-[ 5- Cyanoi ndol -3-yl ]-1-[ R
NC N N

5 LC-MS: 0.71 min; 303.16 (MH)".

Example 16
trans-2-[5-Cyanoindol-3-yl]-1-[N-(4-pyridyl)methylaminomethyl]-cyclopropane

NC
Qj/ﬁfu@"
HN I

10
LC-MS: 0.69 min; 303.16 (MH)".
Example 17
trans-2-[5-Cyanoindol-3-yl]-1-[N-2-(2-fluorophenyl)ethylaminomethyl]-
15 cyclopropane

NG ﬂ
HN

LC-MS: 1.15 min; 334.17 (MH)".



HO HNLGCM: 1.13 nmin; 332.17 (MH)+. WO 02/ 079152 PCT/ US02/ 06627 -45
Exanple 11

trans- 2- [Wo@ganasndol - 3-yl ] -1-[ N-(2-fl uor obenzyl ) am nonet Irgirjtsoyadeopr opane
NCFHi HNS5LCM: 1.08 min; 320.17 (MH) +. Exanple 12

trans-2-[ 5-Cyanoi ndol -3-yl]-1-[ N-(3-fl u0470benzyl ) am nonet hyl ] - cycl opr opane
NCFH HN10 LCMs: 1.09 min; 320.17 (MH)+. Exanple 13

trans- 2-[ 5- Cyanoi ndol - 3-yl ] - 1- [ N- ( 4- fExampledzy| ) ani nonet hyl | - cycl opr opane

l\l ?arsi- 2[: [ 5|-\I Qll gnéH'iaH Iggl@;ﬁoﬁdr{ﬂ@%l&%%i%%ﬂ%}%ﬂﬁﬁ}%&%ﬁgﬁgﬂwkl opr opane
NC

NC NN HN H
pes
N
HN/

5 LC-MS: 1.15 min; 334.18 (MH)".
Example 19

trans-2-[5-Cyanoindol-3-yl]-1-[N-2-(4-fluorophenyl)ethylaminomethyl]-

cyclopropane

F
NC A/Q/
QD/MH
/
HN

LC-MS: 1.15 min; 334.18 (MH)".

10

Example 20
15 trans-2-[5-Cyanoindol-3-yl]-1-[N-2-(3-pyridyl)ethylaminomethyl]-cyclopropane

NC /\
~. N
N
HN/

LC-MS: 0.77 min; 317.19 (MH)".



LC-MsS: 0.95 nmin; 303.16 (MH)+. WD 02/079152 PCT/ US02/ 06627 -46 Exanple 15
trans-2-[ 5- Cyanoi ndol - 3-yl ] -1-[ N-(3-pyridyl) net hyl am nonet hyl ] - cycl opr opane
NC N -0 woN2omist 5 LC-MS: 0.71 min; 303.16 (WVH) +. ExanplreTAB02/06627
trans-2-[ 5- Cyanoi ndol - 3-yl ]-1-[ N-(4-pyridyl ) nmet hyl am nonet hyl ] - cycl opr opane
NCH\ / N HN 10 LCMs: 0.69 min; 303.18%(MH) +. Exanple 17
trans-2-[ 5- Cyanoi ndol -3-yl ]-1-[ N-2-(2-f | uorophenyl)ethylam nonethyl]- 15
cyclopropane NC H F HN LC-Ms: 1.15 Example2d 17 (VH) +. WO 02/ 079152
PCT/ US02/ 06627, - . .
Frans-2-[ 5- Oy B AT COiRadES L 13 phesy pseylomingmethy cyclopropane.

NC

cycl opropane NC

N
H
|
N
H
LC-MS: 1.20 min; 330.20 (MH)".
5
Example 22
trans-2-[5-Cyanoindol-3-yl]-1-[N-3-(3-pyridyl)propylaminomethyl]-
cyclopropane
=N
NG /\/\@
N
H
l
N
H
10
LC-MS: 0.67 min; 330.18 (MH)".
Example 23
trans-2-[5-Cyanoindol-3-yl]-1-[N-2-(4-imidazolyl)ethylaminomethyl]-
15 cyclopropane

N
P /\/E />
N
N
QTM
HN

LC-MS: 0.68 min; 306.17 (MH)".



N H HN5 LCM: 1.15 min; 334.18 (MH)+. Exanple 19

trans-2-[ 5- Cyanoi ndol -3-yl ]-1-[ N-2- (4-fl uorophenyl ) et hyl am nonet hyl ] -

cycl opropap@2®79iBiC N H 10 HN LC-Ms: 1.15 m n; 334.18 ( MACT/(Bezmgeke 20 15
trans

- 2-[5- Cyanoi ndol - 3-yl ] - 1-[ N- 2- (3- pyri dyl"#%t hyl ami nomet hyl ] - cycl opr opane NC
N H HNLGCM: 0.77 mn; 317.19 (MH)+. WD 02/079152 PCT/ US02/ 06627 -48
Exanpl e 21 trans Example 24

215 yano gée F1¢Labd QRN BLPRUABLABTE MbbafokGLARPane  NC H

trans-2-[ 5- ﬁ W(%’Pe3 yl]-1-1 N 3-(3- pyrldyl)propijam nomnet hyl | -

NG /\/\\.—-N

Iz

LC-MS: 0.69 min; 320.21 (MH)".

Example 25
trans-2-[5-Cyanoindol-3-yl]-1-[N-2-thiopheneylmethylaminomethyl]-

10  cyclopropane

Iz

LC-MS: 1.03 min; 322.15 (MH)".

15 Example 26
trans-2-[5-Cyanoindol-3-yl]-1-[N-2-(2-thiopheneyl)ethylaminomethyl]-
cyclopropane

TN
NC -

Iz

HN

20 LC-MS: 1.07 min; 322.15 (MH)".



cyclopropane N NCH NH 10 LCMs: 0.67 mn; 330.18 (MH)+. Exanple 23
trans-2-[ 5- Cyanoi ndol - 3-yl ]-1-[ N-2-(4-i m dazol yl ) et hyl am nonet hyl ] - 15

cycl opropaoamoitBiC N ~ NH HN LCGMS: 0.68 mn; 306.17 (RErASoMsc02/ 079152
PCT/ US02/ 06627 -49 Exanple 24 trans

- 2-[5- Cyanoi ndol - 3-yl ] - 1-[ N- 3- (1-i ni dazoP1 ) pr opy!l ami nonet hyl | -
cyclopropane NCN "=N H NH 5 LCM: 0.69 mn; 320.21 (WVH) +. Exanple 25
trans- 2- [ 5- Cyanoi ndol - 3-yl ] - 1- [ N- 2- t HExammpled| et hyl ani nomet hyl] - 10

cycl opropane g, ¢ 5 (5.Cyanoindol-3-yl]-1-[N-2-(3-indolyl)ethylaminomethyl]-cyclopropane

. /\%
Q/AA N
~
N
H
HN /

5 LC-MS: 1.16 min; 355.19 (MH)".

Example 28
trans-2-[5-Cyanoindol-3-yl]-1-[N-cyclopropylmethylaminomethyl]-cyclopropane
NC — q
NH
l
N
H
10
LC-MS: 0.91 min; 266.15 (MH)".
Example 29
trans-2-[5-Cyanoindol-3-yl]-1-[N-cyclohexylaminomethyl]-cyclopropane
15

o A

HN

Iz

LC-MS: 1.08 min; 294.19 (MH)".



NCl NH NH LGM: 1.03 min; 322.15 (MH)+. 15 Exanple 26 trans
-2-[5-Cyanoi ndol -3-yl]-1-[ N-2- (2-t hi opheneyl ) et hyl am nonet hyl ] -

cycl opr opso@2/oM@sH HN 20 LC-Ms: 1.07 min; 322.15 (VH) +. WOTQROIDYE@152

PCT/ US02/ 06627 -50 Exanple 27

trans-2-[ 5- Cyanoi ndol -3-yl]-1-[ N-2-(3-i rmabl yl ) et hyl am nonet hyl ] - cycl opr opan
e NCNH NHNH 5LCM: 1.16 mn; 355.19 (MH)+. Exanple 28

trans- 2-[ 5- Cyanoi ndol - 3-yl ]-1-[ N-cycl et hyl am nomet hyl ] - cycl opr opane

N ano 2[5 ﬁ%’éﬂ%&’%‘é@!‘%ﬂ?f@f@@é fe3ctolelimeR AR ety I cydopropane -

NQj/AFHhQ
HN I

5 LC-MS: 1.19 min; 308.22 (MH)".

Example 31
trans-2-[5-Cyanoindol-3-yl]-1-[N-isobutylaminomethyl]-cyclopropane

NC /\<
N

H

=2

10

LC-MS: 1.10 min; 268.17 (MH)".

Example 32
15 trans-2-[5-Cyanoindol-3-yl]-1-[N-3-methyl-butylaminomethyl]-cyclopropane

" e

N
H
HN

LC-MS: 1.08 min; 282.12 (MH)".
20



NC / I N H HNLGCWM: 1.08 mn; 294.19 (WVH +. WO 02/079152 PCT/ US02/ 06627
-51 Exanple 30

trans- 2- [\8o@yamasndol - 3-yl ] - 1- [ N- cycl ohexyl net hyl am nonet kgirjiseyedéopr opane
NCN O HHN 5 LCGM: 1.19 mn; 308.22_(WVH) +. Exanple 31 trans
-2-[5-Cyanoi ndol - 3-yl ]-1-[ N-i sobutyl am (18 thyl]-cyclopropane NCH NH
10 LGMs: 1.10 mn; 268.17 (MH)+. Exanple 32 15 trans

- 2-[ 5- Cyanoi ndol - 3-yl | - 1- [ N- 3- net hy!| -Exampled3nonet hyl ] - cycl opropane NC N

H HN LG M 1, 08 Sdcyaleinddl-5- Vit d-nkthy (Bi St BA A pPmBl MR Ip16PAle - 52
O
; l

5 LC-MS: 0.98 min; 294.20 (MH)".

Example 34
trans-1-(4-Benzyl-piperidin-1-ylmethyl)-2-[5-cyanoindol-3-yl]-cyclopropane

NC
N
|
H

10
LC-MS: 1.26 min; 370.23 (MH)".
Example 35
trans-2-[5-Cyanoindol-3-yl]-1-(piperazin-1-yl-methyl)-cyclopropane
NC N/ \NH
__/
\

N

15 H

LC-MS: 0.64 min; 281.16 (MH)".



Exanple 33 trans -2- [5-Cyanoindol-3-yl]- 1- (4-methyl-piperidin- 1
-yl-methyl) -cyclopropane NC NDN H 5 LCGM:. 0.98 min; 294.20 (M) +.
Exanpl e 3wotmanss2 1- (4- Benzyl - pi peri di n-1-yl net hyl ) -2- [ 5Pcyarso2/nabet - 3-yl |
-cyclopropane NC ~\ NNI / \ HI10 LC%?B: 1.26 mn; 370.23 (VH) +.

Exanpl e 35 i
trans-2-[ 5- Cyanoi ndol - 3-yl ] - 1-(pi perazi n-1-yl -nmethyl )-cyclopropane /-1 NC
NNH DN 15 H LC-MS: 0.64 min; 281Exampleids. \Wo 02/ 079152 PCT/ US02/ 06627

E%%ﬁg 'nﬁo:?’ 3'57@}"fcycr'b§r ﬁ%ﬁé’“‘ﬁ-&%ﬁ{ﬁﬁﬁ";ﬁ#& iBhf3-gitgyclopropaps, g
+ anpl e

5 LC-MS: 0.87 min; 371.23 (MH)".

Example 37

trans-2-[5-Cyanoindol-3-yl]-1-[1,2,3,4-tetrahydro-1H-isoquinolin-2-yl-methyl]-
cyclopropane

10
LC-MS: 1.06 min; 328.19 (MH)".
Example 38
15 trans-2-[5-Cyanoindol-3-yl]-1-[N,N-dipropylaminomethyl]-cyclopropane

~
—

LC-MS: 1.01 min; 296.22 (MH)".



trans

-2-[5-Cyanoi ndol -3-yl]-1-[1, 2, 3, 4-tetrahydro-1Hi soqui nol i n-2-yl - net hyl ] -
cycl opropapa@2/oM@GSN O 1 N 10 H LC-Ms: 1.06 mn; 328.19 (PEmHUs2/es6anpl e 38
15 trans-2-[5-Cyanoi ndol - 3-yl]-1-[ N, N-di propyl am nonet hyl ] -cycl opropane NC
N NH LCGM: 1.01 nmin; 296.22 (M) +. 02/ 079152 PCT/ US02/ 06627 -54
Exanpl e 39

trans- 2-[ 5- Cyanoi ndol - 3-yl ] - 1- [ N, N- nelixample3@ny| et hy| am nonet hyI ]-
cycl opropane NC

trans-2- [5- Q/angflﬁﬁgﬁsﬁmrﬂmﬁ ()[ll%-%ﬁr{ Igt'ﬂgtﬁgln% riy omﬁ?'@ggthgl] NH NC

67r N 10 H
NC N
CHW?}
N
H

LC-MS: 1.13 min; 330.20 (MH)".

Example 40
trans-2-[5-Cyanoindol-3-yl]-1-[N-phenylethylamino]-cyclopropane

NC NH
o D
N

10
LC-MS: 1.12 min; 316.20 (MH)".
Example 41
15  trans-2-[5-Cyanoindol-3-yl]-1-[N-2-(2-methoxyphenyl)ethylamino]-cyclopropane
NC NH \
o)
\
N
H

LC-MS: 1.20 min; 346.19 (MH)".



LCMs: 1.12 min; 316.20 (MH)+. Exanple 41 15 trans
-2-[5-Cyanoi ndol - 3-yl ]-1-[ N-2- (2- et hoxyphenyl ) et hyl am no] - cycl opropane NC
NH O N HvologoBs2 1. 20 min; 346.19 (MH)+. WD 02/ 079152 PCPCWSGAZ/0B627 -55

Exanpl e 42

trans-2-[ 5- Cyanoi ndol - 3-yl]-1-[ N-2-(3- rrE@ﬁ'Oxyphenyl ) et hyl am no] - cycl opr opan
e NCNHN\ HS5LCGM: 1.15 mn; 346.19 (MH)+. Exanple 43

trans- 2- [ 5- Cyanoi ndol - 3-yl ]-1- [N 2- (Exampldeyphenyl ) et hyl ani no]

- cycl opropang,, NG _

trans- 2-[ 5- Cyanoi n%%%?“#mhmé%@éﬁ%%eg@%&% l%géll ?:{F%Qccl)ﬁgﬂgpﬁﬁcdfﬁlH

O N1I5 H LCGMs: 1.15 mn; 882.19 ( + 02/ 079152 PCT/ US02/ 06627 -56
\ (o}
N \
H

5 LC-MS: 1.15 min; 346.19 (MH)".

Example 43
trans-2-[5-Cyanoindol-3-yl]-1-[N-2-(4-methoxyphenyl)ethylamino]-cyclopropane

NC NH
H o—

10

LC-MS: 1.15 min; 346.19 (MH)".

Example 44
trans-2-[5-Cyanoindol-3-yl]-1-[N-2-phenoxy-ethylamino]-cyclopropane
NC NH
o)
|
N
15 H

LC-MS: 1.15 min; 332.19 (MH)".



Exanpl e 45 trans-2-[5-Cyanoindol -3-yl]-1-[ N propyl am no] -cycl opropane NC
NHN H 5 LCM:. 0.77 mn; 254.14 (WH)+. Exanple 46 trans

-2-[ 5- Cyawoimaad158-yl ] - 1- [ pyrrolidin-1-yl -met hyl ] -cycl opr @ganso2/i62No N H
10 LCG-Ms: 0.85 min; 266.15 (MH)+. Exanpl e 47 trans

- 2-[ 5- Cyanoi ndol - 3-yl ] - 1-[ pi peri di n- 1-y|'-%t hyl ] -cycl opropane NC NC) 15
HN LC-MS: 0.90 mn; 280.17 (WMH)+. WD 02/ 079152 PCT/ US02/ 06627 -57 Exanpl e
48 trans-2-[5- Cyanoi ndol - 3-yl | - 1- [ N, Exampledo| ani no] - cycl opropane NC N N

T ans L (R 52'n§?y;”m”%'g%é?[ﬁi‘?ﬂ;ﬂ‘d?‘?ffé-?ﬁ*%’gﬁ*éﬁ%ﬁm%-f%cy'%?rgs%%ane
NH
—

Iz

5 LC-MS: 0.77 min; 254.14 (MH)".

Example 46
trans-2-[5-Cyanoindol-3-yl]-1-[pyrrolidin-1-yl-methyl]-cyclopropane

NC
QP
y |

10
LC-MS: 0.85 min; 266.15 (MH)".
Example 47
trans-2-[5-Cyanoindol-3-yl]-1-[piperidin-1-yl-methyl]-cyclopropane
NC
O
|

15 HN

LC-MS: 0.90 min; 280.17 (MH)".



FH 10 HN LGMs: 1.17 mn; 295.15 (MH)+. Exanple 50 15

trans-2-[ 5- Fl uoroi ndol - 3-yl ]-1-[ N-(2- met hoxybenzyl ) am nonet hyl ] - cycl opr opan
e F -- OwHo2074B2 LC-M5: 1.24 mn; 325.20 (VH) +. WO 02/ 079CFAIS02/06627

PCT/ US02/ 06627 -58 Exanple 51

trans-2-[5-Fl uoroindol -3-yl]-1-[ N (3- rret‘ﬁ%‘xybenzyl)am nonet hyl ] - cycl opr opan
e FO HHN 5 LCGM: 1.21 min; 325.19 (MH)+. Exanple 52

trans- 2- [ 5- Fl uor oi ndol - 3-yl ] - 1- [N(4-E&!M2_y4.ﬁenzyl ) ami nomet hyl ] - cycl opr opan

i [ EI— 2(2 EII/ ;J;I‘ gbewzyflfz ﬂg%ﬁwuﬂqoﬁ% @ ?I[H?ragillngg{a%ﬂ fﬁ)fWEpr 0;3)atmr=3anlsz- F

15 HN
NC
/\
N
QE/A/\ _
N
H

LC-MS: 0.89 min; 268.16 (MH)".

Example 49
trans-1-(N-Benzlyaminomethyl) -2-[5-fluoroindol-3-yl]-cyclopropane

i
QW”AQ
10 HN

LC-MS: 1.17 min; 295.15 (MH)".

Example 50
15  trans-2-[5-Fluoroindol-3-yl]-1-[N-(2-methoxybenzyl)aminomethyl]-cyclopropane

F ~o0
HN /

LC-MS: 1.24 min; 325.20 (MH)".



LCMs: 1.17 min; 313.17 (MH)+. WD 02/079152 PCT/ US02/ 06627 -59 Exanple 54
trans-1-[ N-(3- Fl uorobenzyl ) am nonet hyl ] 2- [5-fl uoroi ndol -3-yl]-cycl opropane
FFN-owbBN2p71€2 M5: 1.18 min; 313.17 (MH) +. Exanpl e 55 PCT/US02/06627
trans-1-[ N- (4- Fl uorobenzyl ) am nonet hyl ] 2-[ 5-f | uor oi ndol - 3-yl ] - cycl opr opane
FH\/ F N10 H LCMS 1.20 nmin; 313-3% (M4 +. Exanple 56 15

trans-2-[ 5- Fl uoroi ndol - 3-yl]-1- [N-(2 yridyl met hyl ) am nonet hyl ] - cycl opr opan
e N FNH NH LCM: 1.02 mn; ﬁxmg@w. WD 02/ 079152

T US02! 060 s 2% ﬁﬁ?"@hﬁﬂg‘%@ 'e%xfo"zrxDﬁ%?wy hyllcyclopropane

N H
QD/A/\EAQ/
/
HN

5 LC-MS: 1.21 min; 325.19 (MH)".

Example 52
trans-2-[5-Fluoroindol-3-yl]-1-[N-(4-methoxybenzyl)aminomethyl]-cyclopropane

;Qjﬁuh@%
l
N

H

10
LC-MS: 1.21 min; 325.20 (MH)".
Example 53
trans-1-[N-(2-Fluorobenzyl)aminomethyl]2-[5-fluoroindol-3-yl]-cyclopropane
F ~>
N
H
QE/A/\
15 HN

LC-MS: 1.17 min; 313.17 (MH)".



MN 5 LCG-MsS: 0.71 min; 296.14 (WVH) +. Exanple 58

trans-2-[5-Fl uoroi ndol -3-yl]-1-[ N-(4-pyridyl net hyl )am nonet hyl ] -cycl opr opan
e F H\ wioird#s2 10 LC-MS: 0.70 mn; 296.15 (M) +. ExanplPeTAS02/06@05
-2-[5-Fluoroindol -3-yl]-1- [ N-(2-fluorophenyl)ethyl am nonet hyl ] - 15
cyclopropane FHF HNLCM: 1.25 m n:-5%27. 19 (MH) +. WO 02/079152

PCT/ US02/ 06627 -61 Exanpl e 60

trans-2-[ 5- Fl uoroi ndol - 3-yl]-1-[ N-(3-fl uorophenyl ) et hyl am nonmet hyl] -
cyclopropane F NF HHN 5 LC Ms: 4 'erg;4 327.18 (MH) +. Exanple 61
trans-2-[ 5-Fl uoroi ndol -3-yl]-1-[ N (4- Uﬂo‘pﬁenyl ) et hyl am nonet hyl ] - 10
cycl opropane Hrdns-1-[N-(3-Fluorobenzyl)aminomethyl]2-[5-fluoroindol-3-yl]-cyclopropane

F F
/
HN

5
LC-MS: 1.18 min; 313.17 (MH)".
Example 55
trans-1-[N-(4-Fluorobenzyl)aminomethyl]2-[S-fluoroindol-3-yl]-cyclopropane
F
N F
H
|
N
10 H

LC-MS: 1.20 min; 313.17 (MH)".

Example 56
15  trans-2-[5-Fluoroindol-3-yl]-1-[N-(2-pyridylmethyl)aminomethyl]-cyclopropane

F N=
)
|
N

LC-MS: 1.02 min; 296.15 (MH)".



N OHH LCMs: 1.24 mn; 327.19 (WH+. 15 Exanple 62
trans-2-[ 5- Fl uoroi ndol - 3-yl ] - 1-[ N- 3- phenyl propyl am nonet hyl ] - cycl opr opane
F~N1 wWookrai2 MS: 1.31 min; 323.21 (MH)+. 20 WO 02/ OP@TAR02/06627

PCT/ US02/ 06627 -62 Exanple 63

trans-2-[ 5-Fl uoroi ndol -3-yl]-1-[ N 3-(3- p??'i dyl ) propyl am nonet hyl ] -
cyclopropane FN HN HNS5 LGM: 0.77 min; 325.22 (MH)+. Exanple 64
trans -2-[5-Fluoroindol-3-yl]-1-[ N 2- zol yl) et hyl am nonet hyl ]- 10

cycl opropane ;. 5ot [Npnddroflabl-3 - -5 BipyRidd Anftnli)ambomani Yy topropane

F
=N
HN I

5 LC-MS: 0.71 min; 296.14 (MH)".

Example S8
trans-2-[5-Fluoroindol-3-yl]-1-[N-(4-pyridylmethyl)aminomethyl]-cyclopropane

|

N
H
10
LC-MS: 0.70 min; 296.15 (MH)".
Example 59
trans-2-[S-Fluoroindol-3-yl]-1-[N-(2-fluorophenyl)ethylaminomethyl]-
15 cyclopropane

F e
Qj/éfu F
|
HN

LC-MS: 1.25 min; 327.19 (MH)".



15 Exanpl e 65

trans-2-[5-Fl uoroi ndol -3-yl]-1-[N-3-(1-im dazol yl ) propyl am nonet hyl ] -

cycl opropso@B7isN N H HN 20 LCGMS: 0.71 mn; 313.19 (REHrAasox@ed2/ 079152
PCT/ US02/ 06627 -63 Exanpl e 66

trans-2-[5- Fl uoroi ndol -3-yl]-1-[ N-2-thi dBlfeneyI met hyl am nonet hyl | -
cyclopropane FS N H NH 5 LCM: 1.10 mn; 301.11 (WVH) +. Exanple 67
trans- 2- [ 5- Fl uor oi ndol - 3-yl]-1- [N 2-Example®heney| ) et hyl ani norret hyI ]- 10

T R e

ne F NH /\/@\
Qj/é/\

LC-MS: 1.24 min; 327.18 (MH)".

Example 61
trans-2-[5-Fluoroindol-3-yl]-1-[N-(4-fluorophenyl)ethylaminomethyl]-

10 cyclopropane

i F
HN /

LC-MS: 1.24 min; 327.19 (MH)".

15 Example 62
trans-2-[5-Fluoroindol-3-yl}-1-[N-3-phenylpropylaminomethyl]-cyclopropane

U

LC-MS: 1.31 min; 323.21 (MH)".
20



HN HLCGMS: 1.25 min; 348.18 (MH)+. 20 WD 02/079152 PCT/ US02/ 06627 -64
Exanpl e 69

trans- 1- [Wo@gotapr opyl met hyl am nonet hyl ] - 2- [ 5-f | uor oi ndol P8TMISp2/asset opr opan
e FHN 5LCGM: 0.82 mn; 257.18 (MH)+,_ Exanple 70

trans- 1-[ N- Cycl ohexyl am nonet hyl ] -2-] 5-'(’%'uor oi ndol - 3-yl ] -cycl opropane FF
1N H HN10 LCMs: 1.16 nmin; 287.17 ;M—|)+. Exanple 71

trans-1-[ N-Cycl ohexyl net hyl am nonet h 4 f | uor oi ndol - 3-yl ] -cycl opropane
F6g'/ -Egangl 2573'\' bbndVBI5-F1ectofidoi- 33k 1 4R-3- M) Friayh Upyaiihemelityl]- US02/ 06627
trans- 2-[ 5- Fl uoroi ndol - 3-yl ] - - [ N-3- r%ctl%liopgﬂ%yl am nonet hyl ] - cycl opr opane
F/ \ H HN q ==

HN
LC-MS: 0.77 min; 325.22 (MH)".

Example 64

trans-2-[5-Fluoroindol-3-yl]-1-[N-2-(4-imidazolyl)ethylaminomethyl]-
10 cyclopropane

N
N
HN/

LC-MS: 0.69 min; 299.15 (MH)".

15 Example 65

trans-2-[5-Fluoroindol-3-yl]-1-[N-3-(1-imidazolyl)propylaminomethyl]-
cyclopropane

F A
NN
N/\/\ N\::/
H
|
HN

20 LC-MS: 0.71 min; 313.19 (MH)".



5 LGMs: 1.17 mn; 275.18 (WVH) +. Exanple 73

trans-1-(4-Benzyl - pi peridin-1-yl-nmethyl)-2-[5-fl uoroindol -3-yl]-cycl opropan
e FN DvNo2A®isk LC-MS: 1.35 min; 363.20 (M) +. Exanpl e PC4/UB62/06627

trans- 2-[ 5- Fl uoroi ndol - 3-yl ] - 1- ( pi per azi 2 1-yl-nmethyl)-cycl opropane F C
NNH NH LCGM: 0.62 mn; 274.14 (VH) +.~ $0 02/ 079152" PCT/ US02/ 06627 - 66
Exanpl e 75 trans-

1-[ 4- Benzyl - pi perazi n-1-yl -nmet hyl ] - Z-Mﬂ&&@oi ndol - 3-yl ] -cycl opropane F C

N B Sl A 00 R b
S

cyclopropane F N 10 HN E
Qjﬁ\"/\@
H
N
H

LC-MS: 1.10 min; 301.11 (MH)".

Example 67

trans-2-[5-Fluoroindol-3-yl]-1-[N-2-(2-thiopheneyl)ethylaminomethyl]-
10 cyclopropane

e
/
HN

LC-MS: 1.15 min; 315.14 (MH)".

15 Example 68
trans-2-[5-Fluoroindol-3-yl]-1-[N-2-(3-indolyl)ethylaminomethyl]-cyclopropane

F
% Wg :
i/ i

LC-MS: 1.25 min; 348.18 (MH)".
20



LCMs: 1.15 min; 321.19 (MH)+. Exanple 77 15 trans-

1-[ N, N-Di propyl am nonet hyl ] -2-[5-fl uoroi ndol -3-yl]-cycl opropane F N HN
LC- MsS: 1.W6 oiorg15289. 19 (MH) +. WD 02/ 079152 PCT/ US02/ 0662 PCTABB2/866aMpl € 78
trans- 2-[ 5- Fl uoroi ndol - 3-yl ] - 1-[ N, N- net hyl - phenyl et hyl am nonet hyl ] -
cyclopropane FN N3 H 5 LCGM: 1.22 4, 323.21 (MH) +. Exanple 79 trans
-2-[5-Fluoroindol -3-yl]-1-[ N-phenyl et hyl am no] -cycl opropane F NH | N 10
H LGM: 1.22 mn; 309.18 (WMH+. Ex

trans-2-[5-Fl Uor.ﬂ"__@?@ys%pﬁ)éyl’ne hylgmgn%n{n?ﬁ)t]?iy[g *}ﬁIML)n%i‘X mﬂﬂlpropane

cyclopropane

'Y

5 LC-MS: 0.82 min; 257.18 (MH)".

Example 70
trans-1-[N-Cyclohexylaminomethyl]-2-[5-fluoroindol-3-yl]-cyclopropane

S

/
10
LC-MS: 1.16 min; 287.17 (MH)".
Example 71
trans-1-[N-Cyclohexylmethylaminomethyl]-2-[5-fluoroindol-3-yl]-cyclopropane
F
s
H
Q]/Af
15 HN

LC-MS: 1.28 min; 301.20 (MH)".



HLCM: 1.30 min; 339.19 (MH)+. 20 WD 02/079152 PCT/ US02/ 06627 -68
Exanpl e 81

trans- 2- [Womkkoorst ndol - 3-yl ] - 1-[ N- 2- ( 3- net hoxyphenyl ) et hylPamitus03/66627
cyclopropane F NHO H5 LCGMs: 1.25 min;_339.19 (MH)+. Exanple 82
trans-2-[ 5-Fl uoroi ndol -3-yl]-1-[ N 2-(4- né?‘hoxyphenyl ) et hyl am no] - 10
cyclopropane F NH N HO- LGMS: 1.24 min; 339.20 (Md)+. 15 Exanple 83
trans- 2- [ 5- Fl uor oi ndol - 3-yl ] - 1- [ N- 2- Jtxample 78t hy| ami no] - cycl opropane F NH
' E)'jaﬁpl LC Wansto-fstrilloRoindeP3 Y- 1- s ettt R ARl g G llopRbifind 027
-2-[5-Fluoroindol -3-yl]-1-[pyrrolidin-1-yl-nethyl]-cycl opropane

F N/\)\
HN /

5
LC-MS: 1.17 min; 275.18 (MH)".
Example 73
trans-1-(4-Benzyl-piperidin-1-yl-methyl)-2-[5-fluoroindol-3-yl]-cyclopropane
F
N
|
N
10 H
LC-MS: 1.35 min; 363.20 (MH)".
Example 74
15 trans-2-[5-Fluoroindol-3-yl]-1-(piperazin-1-yl-methyl)-cyclopropane

" NﬁNH
\__/
N
H

LC-MS: 0.62 min; 274.14 (MH)".



FN NH 5LGM: 0.89 mn; 259.12 (MH)+. Exanple 85

trans-2-[5-Fl uoroi ndol -3-yl]-1-[piperidin-1-yl-nethyl]-cycl opropane 10 F
No HN LGVBD®B2/0@195 min; 273.14 (MH)+. 15 Exanple 86 PCT/US02/06627
trans-1-[ N, N-Di et hyl am no] - 2-[5-fl uoroi ndol -3-yl]-cyclopropane F N H 20
LCG-Ms: 0.94 mn; 261.14 (MH)+. WO 02/ 079§§'2 PCT/ US02/ 06627 -70 Exanple 87
trans-2-[ 5- Cyanoi ndol -3-yl ]-1- [N, N-net hyl - 2-

ani no( et hyl car banoyl ) et hyl ani normet hy|Exampleddr opane NCHO,/ N N O -ILI

0.N 1 5 LG N§'ran(g"-19-94-ﬁ‘.¥eﬂz'yl-:f)€‘ﬂerﬁgin(m-ﬁetl@fﬁﬁé-ﬂu%?oindol-}yl]-cyclopropane
F
QjA/\N/\\N
s
T 7O
5 LC-MS: 0.91 min; 364.20 (MH)".

Example 76

trans-1-[1,2,3,4-tetrahydro-1H-isoquinolin-2-yl-methyl]-2-[5-fluoroindol-3-yl]-
cyclopropane

B

10
LC-MS: 1.15 min; 321.19 (MH)".
Example 77
15 trans-1-[N,N-Dipropylaminomethyl]-2-[5-fluoroindol-3-yl]-cyclopropane

o
B

LC-MS: 1.08 min; 289.19 (MH)".



trans- 2-[ 5- Cyanoi ndol -3-yl]-1-[ N, N-net hyl -2- 10

am no( propyl car banoyl ) et hyl am nonet hyl ] -cycl opropane NCH N HN LC Ms:
1.11 m n;we9%/02851{ VH) +. 15 Exanpl e 89 PCT/US02/06627

trans- 2-[ 5- Cyanoi ndol - 3-yl ]-1-[ N, N- et hy| - 2-

am no( et hyl car banoyl ) pr opyl am nonet hyl ]'ﬂ:‘ycl opropane NC O NHHN 20
LC-MsS: 0.91 min; 341.27 (MH)+. WD 02/079152 PCT/ US02/ 06627 -71 Exanple 90
t rans- 2- [ 5- Cyanoi ndol - 3-yl ] - 1- [ N, N- me&¥mple 78

am no(et hyl carb I E 1 nereihyl g &~ H HN 5
TR A AT A R b
trans-2-[5-Cyanoi ndol -3-yl]-1-[ N, N DB o

am no( pr opyl car banmoyl ) pr opyl amenonet hyl ] - @;.(opropane NCO N NH HN

LC-MS: 1.22 min; 323.21 (MH)".

Example 79
trans-2-[5-Fluoroindol-3-yl}-1-[N-phenylethylamino]-cyclopropane

F
NH
M?}
N
N

LC-MS: 1.22 min; 309.18 (MH)".

10

Example 80

15 trans-2-[5-Fluoroindol-3-yl]-1-[N-2-(2-methoxyphenyl)ethylamino]-
cyclopropane

F
NH \
0
Mb
N
H

LC-MS: 1.30 min; 339.19 (MH)".
20



LC-MsS: 1.11 nmin; 369. 29 (MH) +. 15 Exanple 92

trans- 2-[5- Cyanoi ndol - 3-yl ] - 1-[ N, N- met hyl -

ani no(i sowoopyrasr bam)yl )propyl am nonet hyl ] - cycl opr opane RCT@SOMG6RY H HN
20 LCG-Ms: 1.10 min; 369.29 (M—I)+ WO 02/ 9152 PCT/ US02/ 06627 -72 Exanpl e
93 trans-2-[5-Q/anoindoI-3 yl]-1-[N, N-&

am no( et hyl car banoyl ) et hyl am nonet hyl ] - cycl opropane NCH~NO, ~~-N10

HN 5 LC-MS: 0.93 nin; 341.38 (M) + Hxample8d, trans -2- [5-

dol I
Oyanorndol - 3-v1] ey MG, RSB RIS o

LC-Ms: 1.03 mn 355. 40(M—|)+ 15 Ex rans -2-[5-Cyanoi ndol -3-yl]-

1 - [N Nethyl-2- am no( propyl car bano et'HyI am nonet hyl ] -cycl opropane NC
N N

5
LC-MS: 1.25 min; 339.19 (MH)".
Example 82
trans-2-[5-Fluoroindol-3-yl]-1-[N-2-(4-methoxyphenyl)ethylamino]-
10 cyclopropane
E NH
Qj/j b
N
H o—
LC-MS: 1.24 min; 339.20 (MH)".
15 Example 83

trans-2-[5-Fluoroindol-3-yl]-1-[N-2-phenoxy-ethylamino]-cyclopropane
R NH
| )

LC-MS: 1.24 min; 325.19 (MH)".

Iz

20



O HN 20 LCMs: 1.36 nmin; 369.42 (MH)+. WO 02/079152 PCT/ US02/ 06627 -73
Exanpl e 96 trans-2-[5-Cyanoindol-3-yl]-1-[N, N-ethyl -

am no( i sopoopyrasar banoyl ) et hyl am nomnet hyl ] - cycl opr opane NECHUS02/6662N \ N O
H 5 LCGMS: 1.36 mn; 369.39 (M) +. Exanple 97

trans-2- [ 5- Cyanoi ndol - 3-yl 1-1- [ N, N- et hy"0%- 10

am no( net hyl car banoyl ) propyl am nonet hyl ] -cycl opropane NC 0 O N N H HN
LC-MS: 1.01 nmin; 355.21 (MH)+. 15 Exﬁﬂfﬂm'_a.@ﬁ

t 2-[ 5- t
i no( ot hyl car bateirEREE PRS- lidinct ylmetsl)-QulagEppag 20 Lo v

1.08 mn; 369.21 (M—|)+ V\D 02/ 079152 PCT/ USOZ/ 06627

'

5
LC-MS: 0.89 min; 259.12 (MH)*.
Example 85
trans-2-[5-Fluoroindol-3-yl]-1-[piperidin-1-yl-methyl]-cyclopropane
10
F
O
/
HN
LC-MS: 0.95 min; 273.14 (MH)".
15 Example 86

trans-1-[N,N-Diethylamino]-2-[5-fluoroindol-3-yl]-cyclopropane

F —
N
ML
N
H

20 LC-MS: 0.94 min; 261.14 (MH)*.



-74 Exanmple 99 trans-2-[5-Cyanoi ndol -3-yl]-1-[N, N-et hyl - 2-

am no( pr opyl car banoyl ) propyl am nonet hyl ] -cycl opropane NC O N NH HNS5
LC- MS: 1.\86 0207915883. 43 (MH) +. Exanpl e 100 trans-2-[5- Cyanviusdobec3r yl ] - 1-
[N, N-ethyl -2 10 am no(i sopropyl car banoyl gr opyl am nomet hyl ] - cycl opr opane
NCO N/L NHHN LCMs: 1.36 min; 383.41Y(MH) +. 15 Exanple 101
trans-2-[5-Fl uoroi ndol -3-yl]-1-[N, N-net hyl - 2-

ani no( et hyl car banoyl ) et hyl ami nonet hy| Example&dr opane F N ~ NO HN 20 LC MS:

1.29 m n ?34. 39 I(M—I) +; Vp s2 ?g oﬁ%&é@ -f_-ﬂ@f@%z]etﬂﬁiﬁxaml e 102
AR G N e 1 A

N
N
~ \\<
N\ o)
I
HN
LC-MS: 0.99 min; 341.42 (MH)".

Example 88

trans-2-[5-Cyanoindol-3-yl]-1-[N,N-methyl-2-
10 amino(propylcarbamoyl)ethylaminomethyl]-cyclopropane

/\/N\\(
N o
\
; I
HN

LC-MS: 1.11 min; 355.28 (MH)".

15 Example 89

trans-2-[5-Cyanoindol-3-yl]-1-[N,N-methyl-2-
amino(methylcarbamoyl)propylaminomethyl]-cyclopropane
N

C (o)
/\/\N)Lo/
N H
) \
HN

20 LC-MS: 0.91 min; 341.27 (MH)".



H11 O\ OHN 5 LCMS: 1.46 mn; 348.43 (MH)+. Exanple 103 trans -2-

[ 5- Fluoroi ndol -3-yl]- 1 - [N, Nnethyl-2 10

am no( i sopoopytasx banoyl ) et hyl am nonet hyl ] - cycl opr opane PFCRUS@A&R1O HN
LC-MsS: 1.42 min; 348.42 (MH)+. 15 Exanpl e, 104

trans- 2- [ 5- Fl uor oi ndol - 3-yl ] - 1- [ N, N- met hy1= 2-

am no( et hyl car banoyl ) propyl am nonet hyl ] -cycl opropane F O NH HN 20
LC-MsS: 1.20 min; 334.42 (M—|)+ WO 02/ CT/ US02/ 06627 -76 Exanple 105

trans-2-[5- Fl uor oi ndol - 3-yl 1~ }# Y Qy{;gﬁ- -methyl-

ig %( eahggcﬁ{ g amézls)aﬁ'ﬂ (E) carBa moybp opy ammBme,Phyr]Fcycloﬁ):rolgamla\l H HN S

/\/\
I
5
LC-MS: 1.01 min; 355.40 (MH)".
Example 91
trans-2-[5-Cyanoindol-3-yl]-1-[N,N-methyl-2-
10 amino(propylcarbamoyl)propylaminomethyl]-cyclopropane
o
)Lo/\/
N/\/\ N
\
|
LC-MS: 1.11 min; 369.29 (MH)".
15 Example 92

trans-2-[5-Cyanoindol-3-yl]-1-[N,N-methyl-2-
amino(isopropylcarbamoyl)propylaminomethyl]-cyclopropane

NC
o)
QD/A/\ /\/\N)\\O)\
"t H
HN )

20 LC-MS: 1.10 min; 369.29 (MH)".



Exanpl e 106 trans -2-[5-Fluoroindol-3-yl]-1-[ N, Nnethyl-2 10

am no( propyl car banoyl ) propyl am nonet hyl ] -cycl opropane o F N ~ NH HN

LC- M. 1.w6 oiorg15862. 44 (MH) +. 15 Exanpl e 107 PCT/US02/06627
trans-2-[5-Fl uoroindol -3-yl]-1-[N, N-net h

am no( i sopropyl car banmoyl ) pr opyl am nonet hﬂ'] cyclopropane F1 N O NH HN
20 LCG-Ms: 1.44 min; 362.44 (MH)+. WD 02/079152 PCT/ US02/ 06627 -77 Exanpl e
108 trans-1-[ N, N Ethyl-2-am no(neth yl ) et hyl am nonet hyl | - 2- [ 5-

f | uoroi ndol - 3-yl ] -cycl opr gpaRS rFcthNidolS-y11¥-EN-dthyR2 L C M5: 1. 22 min;
334. 37 (MH) +. Exanpl

1IN N £ T2 am notBRgieliSarbomospptiamingmetiil-pydopropang

fl uoroi ndol - 3-yl ] -cycl opropane /\/ \(

o
|
HN
5
LC-MS: 0.93 min; 341.38 (MH)".
Example 94
trans-2-[5-Cyanoindol-3-yl]-1-[N,N-ethyl-2-
10 amino(ethylcarbamoyl)ethylaminomethyl]-cyclopropane
NC H (o]
N
~ \\<
N (o}
| —
HN
LC-MS: 1.03 min; 355.40 (MH)".
15 Example 95

trans-2-[5-Cyanoindol-3-yl]-1-[N,N-ethyl-2-
amino(propylcarbamoyl)ethylaminomethyl]-cyclopropane

NG H o
%
] .
HN

20 LC-MS: 1.36 min; 369.42 (MH)".



FH/p_/ N--/ NOHN LCMs: 1.17 nmin; 348.20 (MH)+. 15 Exanple 110
trans- 1- [N, N-Et hyl -2-am no(propyl carbanoyl) ethylam nonethyl] -2- [5-

f I uor oi ndwb-03/0y1F2 cycl opropane F HO N N O HN 20 LC MS: peTABOZDGS27 362. 40
(MH) +. WD 02/079152 PCT/ US02/ 06627 -78 Exanple 111

trans-1-[ N, N- Et hyl - 2- ami no(i sopropyl car baffoyl ) et hyl am nonet hyl ] - 2-[ 5-
fluoroindol-3-yl]-cyclopropane F NN~ N/ / O HN5 LCGMs: 1.28 mn; 362.21
(MH) +. Exanple 112 Example 96

trans-_l-[N,I\I-EthyI-Z-amng,(d;ggzh i I3 ik , mdegooet hyl ] -2-[5- 10
T ooro i ) AR MR Ao L
NC

(WMH)+. 15 Exanple 1
H o
N/\/N\g\(
] ~
HN

LC-MS: 1.36 min; 369.39 (MH)".

Example 97

trans-2-[5-Cyanoindol-3-yl]-1-[N,N-ethyl-2-
10 amino(methylcarbamoyl)propylaminomethyl]-cyclopropane
N

)
C N»\o/
N/\/\ H
] —
HN
LC-MS: 1.01 min; 355.21 (MH)+

15 Example 98

trans-2-[5-Cyanoindol-3-yl]-1-[N,N-ethyl-2-
amino(ethylcarbamoyl)propylaminomethyl]-cyclopropane

0
NC P
N/\ﬁ”ko
] \\
HN

20 LC-MS: 1.08 min; 369.21 (MH)".



trans-1-[ N, N- Et hyl - 2- am no( et hyl car banoyl ) pr opyl am nonet hyl ] - 2-[ 5-
fluoroindol-3-yl]-cyclopropane F OO NNH HN 20 LGMs: 1.17 mn; 362.21
(MH) +. WOw022079352 PCT/ US02/ 06627 -79 Exanple 114 PCT/US02/06627
trans-1-[ N, N- Et hyl - 2- am no( propyl car barm¥4) propyl am nomet hyl | - 2-[ 5-

fl uoroi ndol -3-yl]-cycl opropane F O lip X-,~ NH HN5 LCM: 1.49 mn;
376.40 (MH) +. Exanple 115 trans-

6.
1- [ N, N- Et hyl - 2- ani no(i sopr opy! car bamdzample 39| ani nonet hyl ] -2-[5- 10
u

f1 uoroi ndol - 3-yl ] -cycl oprgpan 7 mn; 376.44
( MH) + 15 Exanpl e 117 QBmseZ [f C?arwmdol 3-')1}' 1L[% Nseth)]d f’

G s- 2- [ 5- Cyanoi ndol -324P prxp{’lﬁl"‘T@WWQP’QWW%?W”)C&ISPBW%‘&ne NC/ \ |

N CH3 Q}/A/\ /\/
/\/\N

LC-MS: 1.35 min; 383.43 (MH)".

Example 100

trans-2-[5-Cyanoindol-3-yl]-1-[N,N-ethyl-2-
10 amino(isopropylcarbamoyl)propylaminomethyl]-cyclopropane

NC o] )\
NMn)L°
HN / \\

LC-MS: 1.36 min; 383.41 (MH)".

15 Example 101

trans-2-[5-Fluoroindol-3-yl]-1-[N,N-methyl-2-
amino(ethylcarbamoyl)ethylaminomethyl]-cyclopropane

F H o/
sl
N O
\
/
HN

20 LC-MS: 1.29 min; 334.39 (MH)".



N CH3 H 20 A solution of

bis(2,2,2-trifluoroethyl) (nmethoxycarbonyl net hyl ) phosphonate (470 L, 2.2
nol ) i n wolgdrass tetrahydrofuran (5 mM) was added to a ®CITrusezio6627
suspensi on of oil free sodiumhydride (89.nmg, 2.2 mmol) in anhydrous
tetrahydrofuran (25 m) maintained at 0°C” The reaction was warned to room
tenperature and was stirred for 1.5 h, After cooling to 0C, [5-cyano-I-(p
25 t ol uenesul fonyl )i ndol - 3-yl ] car box&Pampeit02 600 ng, 1.85 mmmol) was added.

The resulting m xture met;‘ifﬁt_'_rg_gﬂlﬁﬁgiddgggl frjgﬁrrg_“%g;?r 5 hr. The
I t y 20 d
oxtract ed with o hyi "anfrepyiisess 5?@%&%5;)@%&% 3robBe (5 10 m ).

The organic layers were dried wth anhydrous pagngsi sul fate and the

sol vent renoved in vacuo. T roduct was pur N y silica gel colum
chromat ogr pahy with 15% eth Nhexanesy to givel92 ng (27 % yiel d)
of methyl (Z)-3-[5-Cyano-|I- uenesuﬂfonyl)indoI-3-yI]-acryIate: "H NWR
(300 5 MHz, CDC13): 8 9.08 (1HM—s), 8.10 (1 H d, J =8.3 Hz), 7.92 (1 H,
d, J = 1.9 Hz), 7.86 (2 H d, J =8.4Hz), 7.59 (1 H dd, J =8.6, 1.5

Hz), 7.29°(2 H d, J =8.1 Hz), 6.98 (1 H d, J =13.0 Hz), 6.08 (1 H d,

J = 12.6 Hz) LG3MBD 1(4% thin; 338.42(MA)(3 H, s); M5 me 395.1 (M+ H)+. The
foll owi ng procedure was carried out behind a safety shield using plastic

10 coated gl assware free of scratches and ground gl ass joints.

1-Methyl -3-nitro-1- nitrosoguani di ne g8 5.8 mmol ) was carefully added
portionwi se over 10 mn to a Erlen containing a swirled m xture
of aqueous sodi um hydr oxi tdenst2-0% FludrpindoMNp-ydR b [NjNeieghyle2-her (50 nl) at OC.
After vigorous bubblamigo@isaprepdeatianioybethgl@gtinometldypydepriopandi ng

di azonet hane) was decanted into a chilled (00 15 frlenmeyer flask
cont ai ni ng pot assi um hydroxi de chips (2 g). Thexture was swirled for 10
m n and the yell ow sol uti on wgs-decant ed i a ;;g?ng funnel . The

sol ution of diazonethane was v 1Q|ﬁr1to an open flask containing
a stirred mxture of nethyl
(2)-3-[5-Cyano-I| -(p-tol uenesul fgywH )i ndol -3-yl]-acrylate (220 ng, 0.58
mol ) and pal | adium acetate (7 ng, 0.029 muol) in dichl oronethane (50 m)
20 maintained at 0 C. After stirring for 30 mn, the reaction was quenched

with glacial ;o vrq. 142 min; 348.42 (MH)",

15 Example 104

trans-2-[5-Fluoroindol-3-yl]-1-[N,N-methyl-2-
amino(methylcarbamoyl)propylaminomethyl]-cyclopropane

F (o]
/\/\N)X\O/
N H
) \
HN

20 LC-MS: 1.20 min; 334.42 (MH)".



acetic acid (2 m) and poured into aqueous sodi um hydroxide (0.5 N, 40 m).
The aqueous |ayer was extracted with ethyl acetate (3 x 10 m). The

organi c epees7aezr e dried over anhydrous nagnesi um sul f aeT/usnzi06627
concentrated in vacuo. The product was purified by silica gel columm
chromat ography with 15% et hyl acetate in %rexanes 25 to afford 187 ng (82%
yield) of methyl [cis-2-[5-Cyano-I-( -toI uenesul fonyl )i ndol -

3-yl]cycl oprop-1-yl]- acryl ate: '"HN , CDC13): 8 7.98 (1 H, d, J =
8.7 Hz), 7.89 (1 H, s), 2 __ __(2Hn) 7.24 (2
H d J =80 H), 33‘ Eﬁ; &ggﬂ'éyﬂ@,wg 2.22 (1 H,
M, 1.61 (1 H m, 1f ‘2‘5“ ar rr‘r‘P apygonye chﬁ)‘al" §6““Powder ed
l'ithium alum num hydri de (12|=0 ng, 3.16 nmol) vvas refully added to a
stirred solution of methyl [gis-2-[5- Q/angﬁl%(\pn QJenesquonyI)l ndol - 3-

yl ] cycl oprop-1-yl]-acrylate ] | YHi n anhydr ous
tetrahydrofuran (10 m) at sulting mxture was stirred at -20
Cfor 1.5 h. The reaction WO'O 79152 P / US02/ 06627 -81 was quenched
with ethyl acetate (5 ml) andHHTowed to warned to roomtenperature. After
10 m n, wat er (120 L) was added and after 5 min followed by a solution of
aqueous sodi um hydroxide (1N, 360 L). After a further 5 mn water (120 m)
was added angd-mpse130Imihi MB.AGQVHYI.rred 20 min. The alum numsalts were
removed by 5 vacuum filtration. The salts were rinsed with ethyl acetate
(100 M) and the conbined filtrates were concentrated in vacuo. The crude
material was purified by silica gel 6’ onet ography with 45% et hyl
acetate in hexanes to afford 131 ngy d) of

ci s-2-[5-Cyano- | - ( p-t ol uaresw-{33Filoroindol-3-31]-1{ N N-aletlpyldranenet hanol as a
white solpd : 1H Nl\/alﬁrﬂl@ lcaﬁﬁﬁﬁid’y))perﬁaﬂﬁndlﬁethS’l]% cléprdpame8. 6 Hz), 7.99

(1 H d J=1.0 H), = 8Hz)757(Hde 8. 6,

1.6Hz),7.44(1H,dJ: 3Hz)726(2H HZHZ)SSO(lH

m, 3.16 (1H,n),236(35)205g:1\%\ 60 (1 H m, 1.19 (1 H,
a, 5.6 Hz); M5 & 349 (M OH)

m, 0.99 (1 H t, J = 5.5
To a -78 C solution of oxal ﬂ" oride (\52 L, O. 60 nmml ) in anhydrous 15
di chl oronet hane (20 m) was ggded di net hyl sul foxide (50 L, 0.70 nmmol)
dropwi se. After stirring 10 mn, a solution of

ci s-2-[ 5- Cyano-| - (p-tol uenesul fonyl )indol -3- yl]cycl opropanenet hanol (129

™. 0.35 Mol }, | Gl Q! QEPLIRRR) (> M) ves added

/]

15 Example 107

trans-2-[5-Fluoroindol-3-yl]-1-[N,N-methyl-2-
amino(isopropylcarbamoyl)propylaminomethyl]-cyclopropane

P
NMn%

20 LC-MS: 1.44 min; 362.44 (MH)".



dropwi se. After stirring 20 mn at -78 C, triethylamne (294 DL, 2.10 mmol)
was added dropwi se. The reaction was stirred for 5 mn at -78 C and then
al | onwed two2Q/0wasm to roomtenperature. The reaction was wazhsd2/odeth wat er
(2x 5 mM), dried with anhydrous magnesi um sul fate and the sol vent was
evaporated to give the crude cis-2- [5- C%rno- I

-(p-toluenesul fonyl)indol-3-yl] cycl opr opanecar boxal dehyde A m xture of
the crude cis-2-[5- Q/anol-(ptoluen i ndol -

?\//}lrﬁ)lé)CI oprzgpgzgqg{] % us e aﬂ‘?mg%{@w?f]eggaﬁlg\ég mlg?ﬁl l”l Lg Um"
eac e

all solids were dissolved. Th rem)ved fromthe heating
source and sodium triacet oxyb rohydri de (300 n}g 41 mmol ) was added.
After stirring for 1 h, the ent S ev,apma d. The residue was taken
up in brine (10 m) and aqueo hydr oxiode was added until solids
di sappeared. The aqueous | ayer 30 extr ed with ethyl acetate ((4x 10
m ), dried over anhydrous nagnesn sulfate, and concentrated in vacuo to
gi ve the grude cis-2-[5-cyano-I|-(p- toluenesul fonyl)indol-3-yl]-1-(N,
N- di met hyt am nonet hyl ) cycl opr opane. WD 02/ 079152 PCT/ US02/ 06627 -82 Water
(4 mM) and ancamse02s mial 834.3N(MH)S0di um hydroxide (2 m, 10 N) were
sequentially added to a flask charged with a solution of crude
ci s-2-[ 5-cyano-| - (p-
t ol uenesul fonyl )i ndol -3-yl]-1-(N, I\I—dwigﬂl‘y_éﬁﬁ%g’ nonet hyl ) cycl o- propane
di ssolved in 5 anhydrous ethanol (157 resulting m xture was heated
at 70 C for 1 h. truhe-1-[DNgNvigthyl-2amiav@tglairbdmmyh ethytamimoncitleyl1@451 aken up
in brinelg10 m). The aqueous flaenoiridod3sylpxydepitopenei t h 10% met hanol / et hyl
acetate (3x 5 nm). The conbimed organic Iayers were dri ed over anhydrous
magnesi um sul fat e and concent vacuo. he Qrdde material was
purified by silica gel colu naﬂio eluted using a step
gradi ent of a solvent m xtur (2 M Qmmoni a/ et hanol ), 90/ 10,
80/ 20]. The cis-2-[5-cyanoi ndoh 3 yI]-l-(ﬁ?N
di met hyl am nonet hyl ) cycl opr opa N Wwas obtained as a white solid (63 ngy, 75%
yield over 3 steps): 'H NVR (400 Mz, CDClS) S8.47 (1 H br s), 807 (1
H s), 7.41 (2 _H, ~apparent J-80Hz) 7.03 (1 H s), 2.37 (1 H dd, J
= 12.6, 4.7 HEYMS1ladd mig; ﬁf‘85_t§(1\§§1) 1.97 (1 H m), 1.69 (1 H dd, J = 12.6,
8.6 Hz), 1.34 (1 H m, 1.22 (1 H mM, 0.71 (1 H g, J =50H); MSne
240 (M + H) +.

15 Example 110

trans-1-[N,N-Ethyl-2-amino(propylcarbamoyl)ethylaminomethyl]-2-[5-
fluoroindol-3-yl]-cyclopropane

F H O\/\
N/\/N\\g
/ —
HN

20 LC-MS: 1.51 min; 362.40 (MH)".




nple 118

-2-[5-Fluoroindol -3-yl]-1-(N, Ndi net hyl am nonet hyl ) cycl opropane F CH3
CH3 WO okfo®i1S2 2- PCT/US02/06627

| uoroi ndol - 3-yl]-1- (N, Ndi net hyl a CD%gethyl)cyclopropane was prepared
imlar manner: 'H NVR (400 MHz, S830 (1 H brs), 7.34 (1

J =19.6, 2.5 Hz), 7.24 (1 H, 8 8, 4.4 Hz), 6.93 (2 H m,

1H dd, J =12.6, 25 4.8 Hz), , s), 2.03 (1 H, , 1.70 (1

(
ﬂ,z :] E/Blrzrl 6”%’2% -1- ([NZ&aEti':ylzf aﬁﬁn:g‘lﬁ Op léa %ﬂ;g&%%? %gé'}’%‘gm@g?(”léﬁggnpﬂé ‘i 15
S-
m

: :mZQ@
onNnNa D
o

00

Cyanoi ndol - 3-yl]-1- | opropane NH NC N
Cc F
5-cyanoi ndol - 3-yl ] -

IT~AINT

ns- 2-[
5 Race
trans-2-[ met hyl am nonet M) cl opropane was

eral I/\yeINd from Paceni c
(trans)-2-[5-cyano-| - (-

(p-tol uenesul fonyl )i ndol - 3-yl ] cy¢l’opr opanecar boxal dehyde fol | owi ng the
procedures outlined for the preparation of

(1S, 2S) -t bans- 2-[ 5-cyanoi ndol - 3-yl ] -1- (N- net hyl am nonet hyl ) cycl opr opane:
LC-Ms (colu S: A 3 X 50 10 mm start B = 0, final 9B =
100, gradi emqw—z ﬁg%%m)ate =5mM/mn) me 226 (M+ H+, tR
0.80 mn. Exanple 120

(1S, 2S)-trans-2-[ 5- Cyanoi ndol - 3-yl ] - 1- (N- et hyl am nonet hyl ) cycl opropane NC
NH 15 H Example 112

trans-1-[N,N-Ethyl-2-amino(methylcarbamoyl)propylaminomethyl]-2-[5-
10 fluoroindol-3-yl]-cyclopropane

r (o]
QD/A/\/\/\NJ\/
N H
HN/ \\

LC-MS: 1.08 min; 348.19 (MH)".

15 Example 113

trans-1-[N,N-Ethyl-2-amino(ethylcarbamoyl)propylaminomethyl]-2-[5-
fluoroindol-3-yl]-cyclopropane
o]

N/\/\”

20 LC-MS: 1.17 min; 362.21 (MH)".



A mxture of (1S,2S)-(trans)-2-[5-cyano-I|-(p-toluenesul fonyl)indol -3-

yl ] cycl opr opanecar boxal dehyde (0.500 g, 1.37 mmol), nethylamne (2.0 M THF,
13.7 m, wO.e4/0mar62, 20 equiv), acetic acid (1.57 m, 27.4pamuisSp2/@82BqUi V)
and 20 anhydrous ethanol (20 m) were heated to with stirring until all
solids were dissolved (10 mn). After cdd i ng to rt, sodium

triacet oxyborohydride (0.871 g, 4.11 mmol, 3 equiv) was added. The m xture
was heated with stirring at 70 C for Examplehld reaction contents were

aueous |”23e?q3%?”%%?%@%‘%@%%@%@@Fb‘g%{bﬁ“e“df;’q%‘%}’%ﬁﬂ’?ﬁq?‘."“1\”?13'ngremi ned

25 organic extracts were washg arqindel:3-y 'C(%IBP 21€4ri ed over anhydrous
magnesi um sulfate, filtered, \and concentrated \n y»acto. The crude product
chmmwl\zg}a?)hy (90: 10: 2,
9% vyi el of

was purified using silica g
CHC13/ MeOH Et 3N) to provide

3-[2-(1-di met hyl am no-ethyl)-c @/ propyl P~1Hi ndol e-5-carbonitrile: WO
02/ 079152 PCT/ US02/ 06627 -84 -M5 (colum = Phenonenex Luna C18 S10,
50 nm start 9B = 0, final Y8 = 100, gradient tinme = 3 mn, flowrate
mM/mn) me 380 (M+ H+ tR 1.92 mn. Wter (1.5 m) and an aqueous

sol uti on of é&bl\’{ﬁhlfﬁ?dpﬁ&?a@wwg)m, 10 N) were sequentially added to a
flask charged with a solution of (JS, 2S)-trans-2-[5- 5

cyano-| - (p-tol uenesul fonyl)indol -3-yl]-1-(N et hyl am nonet hyl ) cycl o propane
di ssol ved i n anhydrous ethanol (15 niBExanifileli®sulting m xture was heated at

70 C for 45 mn. t{gn contents r oured into.aqueous .sql ution
of sodi um hyd(rgﬂf'ggﬁ’@%%y%g'aﬁ“)‘oéﬁg’r l\’lﬁ%ﬁ’@%@y ‘.’P#Wé‘“h‘gﬁ"ég&’j'zrl%er was
extractedOwith 10% met hanol i cilapramdeleisylicyclopropango ni ). The conbi ned
organic extracts were 10 washed with brine (50 ),l.dri ed over anhydrous
magnesi um sul fate, filtered, ad, concentr at ed Frrovacuo. The crude product
was purified using silica gel AV t oyr aphy using a step gradi ent
(90:10: 2, 82:15:2; CHC13/ MeOH & to provide 204 ng (75% yi el d)

(1S, 2S)-trans-2-[ 5-cyanoi ndol - 3#847] - 1- (N- et hyl ami nonet hyl ) cycl opr opane:
"H NVR (400 MHz, DMSO-d6): S 11.35 (1 H, br 15 s), 8.16 (1 H d, J =0.6
Hz), 7.47 (1 H d, J =6.8 Hz), 7.40 (1 H dd, J =6.7, 1.2 Hz), 7.21 (1
H s), 2.50 @Z-MS:m47 Rin347634tMm)., 1.81 (1 H n), 1.10 (1 H nm), 0.87 (1
H m, 0.76 (1 H m; LCM (colum = Phenonenex Luna Cl18 S 10, 3 x 50 mm
start 9B = 0, final %8 = 100, gradient tine =4 mn, flowrate =4 m/mn)
e 226 M +

1w
X

Example 117
Cis-2-[5-Cyanoindol-3-yl]-1-(N,N-dimethylaminomethyl)cyclopropane

NC

20 A solution of bis(2,2,2-trifluoroethyl)(methoxycarbonylmethyl)phosphonate
(470 pL, 2.2 mmol) in anhydrous tetrahydrofuran (5 ml) was added to a stirred
suspension of oil free sodium hydride (89 mg, 2.2 mmol) in anhydrous
tetrahydrofuran (25 ml) maintained at 0 °C. The reaction was warmed to room
temperature and was stirred for 1.5 h. After cooling to 0°C, [5-cyano-1-(p-

25 toluenesulfonyl)indol-3-yl]jcarboxaldehyde (600 mg, 1.85 mmol) was added. The
resulting mixture was stirred at room temperature for 5 hr. The solvent was

evaporated and the residue taken up in brine (20 ml) and extracted with ethyl acetate



H tR 1.13. 20 Exanple 121 o
trans-3-[2-(1-D et hyl am no-ethyl)-cycl opropyl]-1Hindol e-5-carbonitrile

NC N N HwQacamtusx eoneric m xture) 25 A sol ution of methyPorgisesoadz br om de
(3.0 Min diethyl ether, 0.826 m, 2.488‘r)rm)l, 1.05 equiv) was added to a
suspensi on of [trans-2-[5-cyano-I|-(p- ~ovn ol o  de (1
t ol uenesul fonyl )i ndol - 3-yl ] ¢cycl oprop-1-yl]-N net hoxy- N-nmet hyl car boxam de

g, 2.36 molG*ilf minrgrbeaniclayetsyyere drigd withgnhydrousrmagnesiug sylfage spddher e
was stirred . reactd pPigiureawes & i Phystpiys THE
(15 m) and gg)llv??tege%g{r}edgolna‘ﬁg% di?%ok’g?dhg h at p%rl . The coflatczlj % xture was
guenched wi t Rhemomeogrpally Wit 502 £MyD Ace2at@GThesanay GOGIRE192- By (M fogield)rof c

id (200 m ted wit hyl t at 3 x 100 m) e C i ned
or gan o ext 1 IR P RaeenS i o suomes il Sy aretae, oH MHRor GOe
' I eepidyt tyyag ed- P r ty.oR gigxf ure
g oL ad R CPErL R af (BB AR ober s e Ao o1 Tl

[2:1, 1:1 5 (M&x@nHsdel A\8l4 Hept7ai%(l] H dd,df+ 8r6d 13. B8 7@9(B3% d¢,iJet 8)1 HE),
trans-3-(2-ac -

Cyel opr opyl ) SOR tdiatbrles QAR §L Hsid b 6 1B CHEBEHH Pr 24743 Fa st o
solid: LG Mpesokymy F iBhenonenex Luna C18 S 10, 3 x 50 mm start %8B = O,
final %8B = 100, gradient tine = 2 mn, flowrate =5 m/mn) me 379 (M +
H +, tR 2.45 nin. Bedollowingamotednrshyaly ¢atded 5t bapindda 38Rtynshidld uSinggpldstiy was
added tolg 10 stirred m

trans- 3- (2- aSSEGH S4BV 8 ffﬁ% Iro)?s%];a(t?}gls de8r2uRq, 18358 Jrints Mgl 3epitro-1-

carboni tril e n{d6}dgidhidife ME3.9 mnsilyWhdodreii P added fortbd wisd bler 1816 o
5.28 mmol, 20 eqﬁi v)l,1 Zlggesf)i c aci gl (BIORS uL, 5.28 m‘rnlﬁ),r 20 gqui \5) and

powder ed 4 A2 Exnsqyraflagh eapsaining 30swiged auxiuiceef) aquogs sadipamutiroxlea(169)) .
100" e R LR 5y S O AR g S s
wer e added t @rgdméc rlegat i(@ntaifding diaxdbmeéthane) was decanted into a chilled (0°C)
I5  Erlenmeyer flask containing potassium hydroxide chips (2 g). The mixture was
swirled for 10 min and the yellow solution was decanted into a dropping funnel. The
solution of diazomethane was added over 10 min to an open flask containing a stirred
mixture of methyl (Z)-3-[5-Cyano-1-(p-toluenesulfonyl)indol-3-yl]-acrylate (220 mg,
0.58 mmol) and palladium acetate (7 mg, 0.029 mmol) in dichloromethane (50 ml)
20  maintained at 0 °C. After stirring for 30 min, the reaction was quenched with glacial
acetic acid (2 ml) and poured into aqueous sodium hydroxide (0.5 N, 40 ml). The
aqueous layer was extracted with ethyl acetate (3 x 10 ml). The organic layers were
dried over anhydrous magnesium sulfate, and concentrated in vacuo. The product
was purified by silica gel column chromatography with 15% ethyl acetate in hexanes
25  to afford 187 mg (82% yield) of methyl [cis-2-[5-Cyano-1-(p-toluenesulfonyl)indol-
3-yl]cycloprop-1-yl]-acrylate: "H NMR (400 MHz, CDCI3): § 7.98 (1 H, d, J = 8.7
Hz), 789 (1 H,s),7.73 (2H,d, ] = 6.7 Hz), 7.52 (2 H, m), 7.24 (2 H, d, ] = 8.0 Hz),
334 3H,s),238 (1 H,m),234 (3H,s),2.22 (1 H,m), 1.61 (1 H, m), 1.25 (1 H,
m); MS m/e 473.2 (M + H)".
30 Powdered lithium aluminum hydride (120 mg, 3.16 mmol) was carefully
added to a stirred solution of methyl [cis-2-[5-Cyano-1-(p-toluenesulfonyl)indol-3-
ylJcycloprop-1-yl]-acrylate (185 mg, 0.47 mmol) in anhydrous tetrahydrofuran (10

ml) at =30 °C. The resulting mixture was stirred at =20 °C for 1.5 h. The reaction



was heated with stirring at 50 C for 1 h. The reaction contents were poured
Into an aqueous solution of sodiumhydroxide (1 M 25 m) and brine (25

m ). The woueouss2| ayer was extracted with ethyl acetate @E8TASADW6nT). The
conbi ned organic extracts were washed with brine (20 m), dried over
anhydrous magnesium sul fate, filtered, 28land concentrated in vacuo. The
crude product was purified using S|I|ca gel colum chromat ography

(90: 10: 1, CH®Mas/quetshedvap ethyl q@p'@m (éénle?n@gllfe%b% Vyar@leé)towomiemperature

2- (1-di nmet hy| am th V. b |tr|Ie
Lnxgure éx st@regnﬁev%/astgr (\(ﬂggo agaldh %@4\@&( ofnd (?1 W?ngﬂl O?_Sﬁa C18
S10, 3 X 50 afiRous tsadiun? dfoﬁdele‘a%O(@_,F% ARG aﬂ{re@fs%ntwa@r (26 kD) Qs f | ow
rate = 4 m/mn) W 25 254 (M+ H) 19 min. Exanple 122 Separation

of the di ast eddedenrd gfe salutiamswas FQﬂQdﬁD}W@t e sabd mioumt MIIS)wmycbmpvembW] )
- 1H i ndol g-5-car bo C N..30 HW 0 /0 9152, PCT/ US 7 ,-86 The
twb i ast &7 oSHRMET bt o e ek, st ol BREL SpiEo 00, B Sy

(col um: YMC Smbied. filgatex \xﬂe@@céﬂ&ntréf&ﬁnf eio-abl Vﬂlesdrﬁ!d@ﬁﬁf&m §hé Yufiféd bje

i ndi vi dual di astereoners was not determ ned. 5 Exanple 122A: Anal yti cal

data for di a§tl@ﬁ@§hﬁ¢1umn AIHEPIRAIRS(AL0Y “Mhz45%w80)1 -acetgielip hegares tpafford 431 8.
J

1H d J=06 7.5 H o d ,

53. 5, 1.5 Hz) %7 .3?2(?3%, d,y(%d): 2] gf Hz) , ’%?’gjl'C?i“%%t?lz‘i“%%bﬁ@lﬁ?doq?,‘ 2,

(3 H s), 2y@5y&1&pxﬂparr&netﬂan62as(awﬂued;ohd 2HANMIRH00 Mm2c®3:131 33.04 kC- VB
t

(colum =_Phenonenex Luna C 18 S 10, 3 x 50 art 9B = final 9B
100, graapemthi b $aga 4L ol 030 276 h i by 68 HomB.87(UEh i .

Vi, VB0 L do-g 1, 7-EROh A% LSHA, ] 26 AR of RITED. G0 LN 460
Hz), 7.43 (l(H,H dm) 2.36%38,4), 205 8 Hgn), [[6B3 Hlmhl, 1.19 (UH‘nﬁ, @9%91Z) H, 8. J0—5 (1
1 2 5 Gl B 05,03 S ekl " o e o5
Phenorrenex Luna C]i% 2198 o LHithn B} o:?atl?lr LidfRae (5% uI]:' @@b nﬁof} 1?1 medrous
15  dichloromethane (20 ml) was added dimethylsulfoxide (50 uL, 0.70 mmol) dropwise.
After stirring 10 min, a solution of cis-2-[5-Cyano-1-(p-toluenesulfonyl)indol-3-
yllcyclopropanemethanol (129 mg, 0.35 mmol) in dichloromethane (5 ml) was added
dropwise. After stirring 20 min at —78 °C, triethylamine (294 OL, 2.10 mmol) was
added dropwise. The reaction was stirred for 5 min at —78 °C and then allowed to
20 warm to room temperature. The reaction was washed with water (2x 5 ml), dried with
anhydrous magnesium sulfate and the solvent was evaporated to give the crude cis-2-
[5-Cyano-1-(p-toluenesulfonyl)indol-3-yl]cyclopropanecarboxaldehyde.
A  mixture of the crude cis-2-[5-Cyano-1-(p-toluenesulfonyl)indol-3-
yllcyclopropanecarboxaldehyde, dimethylamine (0.35 ml, 0.7 mmol, 2.0 M/THF),
25 and anhydrous ethanol (10 ml) was heated with stirring until all solids were
dissolved. The reaction vessel was removed from the heating source and sodium
triacetoxyborohydride (300 mg, 1.41 mmol) was added. After stirring for 1 h, the
solvent was evaporated. The residue was taken up in brine (10 ml) and aqueous 1N
sodium hydroxide was added until solids disappeared. The aqueous layer was
30 extracted with ethyl acetate ((4x 10 ml), dried over anhydrous magnesium sulfate,
and concentrated in vacuo to give the crude cis-2-[S-cyano-1-(p-

toluenesulfonyl)indol-3-yl]-1-(N,N-dimethylaminomethyl)cyclopropane.



gradient tine = 2 mn, flowrate =5 mM/mn) me 254 (M+ H+, tR 0.87 mn.
Exanpl e 123 20 trans

- 3-[ 2- ( 1-woethyisar no- et hyl ) -cycl opropyl ] - 1H i ndol e- 5- car pomiusp2/06827 NC _ N
1~ \-- NH (diastereoneric mxture) Analytical data for

trans-3-[ 2-(1-di et hyl am no-et hyl)-cycl op®®épyl ] -1H indol e-5-carbonitrile:
LC-M5 (col um = Phenonenex Luna C18 S10, 3 x 50 nm 25 start %8 = 0, final
98 = 100, gradient tine =3 mn, flowrate =4 mM/mn) mMe 282 (M+ H) +,

tR 1.28 mn. 18

-3-[2-(1-Pyr rwﬁ d%é%ﬁ% F)fl%qye%%c g%r%ép% ?&T&i%k@ea%%car onl ”Yee“’ NC -
No N H (di asequentniy laddeml ot alflagk Shafgeall with madohdmtnaoﬂ cudé eBFSES-cyano-1-(p-
3-[2-(1-pyrroljdin i n oIe 5-carbonitrile:

LC- M5 (col umfol e@ﬁ%@fﬁ@%@ﬁ%&@%%ﬂ&%ﬁﬁ%ﬁ%% awww )cyglospropagg dissglvediing|  op

= 100, gradi %hyarbﬁ?emal?m'(wnﬂf'?r% feRbiBing nfixfitd FhdhedlEar?RPoC (M . Hirke TR
1.26 mn. 10 Exanp

trans-3-[2-( Eol\sfenhyhamapora&dhth theyresidyser was/takerl b imbianee(19-rolr Bbaiaguédue  NC
NHNH - (di qg);e?r\sgsng{tlra%terg %(vEtHrIea% methanol/ethyl acetate (3x 5 ml). The combined
organic layers were dried over anhydrous magnesium sulfate and concentrated in
vacuo. The crude material was purified by silica gel column chromatography and
10  eluted using a step gradient of a solvent mixture [chloroform/ (2 M
ammonia/methanol), 90/10, 80/20]. The cis-2-[5-cyanoindol-3-yl]-1-(N,N-
dimethylaminomethyl)cyclopropane was obtained as a white solid (63 mg, 75% yield
over 3 steps): 'H NMR (400 MHz, CDCls): § 8.47 (1 H, br s), 8.07 (1 H, s), 7.41 (2
H, apparent q, ] = 8.0 Hz), 7.03 (1 H, s), 2.37 (1 H, dd, J = 12.6, 4.7 Hz), 2.18 (6 H,
15 5),1.97 (1 H,m), 1.69 (1 H, dd, J = 12.6, 8.6 Hz), 1.34 (1 H, m), 1.22 (1 H, m), 0.71

(1 H, q,J =5.0 Hz); MS m/e 240 (M + H)".

Example 118
Cis-2-[5-Fluoroindol-3-yl]-1-(N,N-dimethylaminomethyl)cyclopropane

F
CH;
\ N
\
N CH;

20 H

Cis-2-[5-fluoroindol-3-yl]-1-(N,N-dimethylaminomethyl)cyclopropane was prepared
in a similar manner: 'H NMR (400 MHz, CDCl5): § 8.30 (1 H, br s), 7.34 (1 H, dd, J
=9.6,2.5Hz),7.24 (1 H, dd, ] = 8.8, 44 Hz), 6.93 (2 H, m), 2.42 (1 H, dd, ] = 12.6,

25 4.8 Hz),2.18 (6 H, s), 2.03 (1 H, m), 1.70 (1 H, dd, J = 12.6, 8.7 Hz), 1.27 (1 H, m),
1.18 (1 H, m), 0.67 (1 H, q, J = 4.8 Hz); MS m/e 233 (M + H)".



Anal ytical data for trans-3-[2-(1-nmethylam no-ethyl)-cyclopropyl]-1H 15

i ndol e-5-carbonitrile: LCM (colum = Phenonenex Luna C18 510, 3 x 50 mm
start 9B wo02/0fdieal 98 = 100, gradient tine = 3 mn, flowPcatusoros2ni / m n)
me 240 (M+ H+, tR 1.15, 1.23 nin. Exangple 126 20

trans- 3-[ 2- (1- Et hyl am no-et hyl ) -cycl oproPyr] - 1H i ndol e-5-carbonitrile NC
NH N H (diastereoneric m xture) WO 02/079152 PCT/ US02/ 06627 -88

Anal ytical data for trans-3-[2-(1-et Exampladl®t hy|)-cycl opropyl ] - 1Hi ndol e-

5-carbonitrile: LCNMS,(&C . = PRENOHERL hﬂr'ﬂﬁn'ﬁ start
B = 0, final %ngw%&&s%g*%f%ﬁmteﬂﬁeﬁ@ﬁ@em n, 'H%%ﬁ%?cﬁﬁﬁ%ﬂ n) me
254 (M+ H)+, tR1.24 min. 5 Preparative CNHHPLC resol ution of racemc
i ndol e-cycl opropanes The racenat es Wege separ at ed into their correspondi ng
enantionmers on a 50 x 500 nm Chiral Y col um using an eluent m xture
of ethanol and hexane containing di | 2vine nodifier. Wth a flowrate
of 60 m/min, separation tines were 10 b§tween 65 and 75 nmin. Injection

| oads were determ ned by the conbination of conmpound solubility in 50:50
et hanol / hexane (nore hexane if possible), and by the |ength of baseline
separatiog tinme b 1»3ail . antih QIpRi [ } a
i hgl o run wi th Do, Pep g yafbindIACHL IR AR R AR
foll owi ng pr epsrmepared anoloastedsyand &GP biRicdll gizidafremangdnit (b e[ Se@taheds: 15
Exanpl e 127 Preparatiyve chiral HPLC separation of racemnic,

r ane- 5- [ 5- ofanBrrasHT g3 MNP HBR AR ORI Ry o) ey inebe dpessdures

Met hod: outlined for the preparation of (15,25)-trans-2-[5-cyanoindol-3-yl]-1-(N-
methylaminomethyl)cyclopropane: LC-MS (column = YMC ODS-A C18 S7, 3 x 50
10 mm, start %B = 0, final %B = 100, gradient time = 2 min, flow rate = 5 ml/min) m/e

226 M + H)", 1z 0.80 min.

Example 120
(18,28)-trans-2-[5-Cyanoindol-3-yl]-1-(N-methylaminomethyl)cyclopropane
NC

S NH
R
\
N

15 H

A mixture of (1§,25)-(¢trans)-2-[5-cyano-1-(p-toluenesulfonyl)indol-3-
yl]cyclopropanecarboxaldehyde (0.500 g, 1.37 mmol), methylamine (2.0 M/THF,

13.7 ml, 27.4 mmol, 20 equiv), acetic acid (1.57 ml, 27.4 mmol, 20 equiv) and

20  anhydrous ethanol (20 ml) were heated to with stirring until all solids were dissolved
(10 min). After cooling to rt, sodium triacetoxyborohydride (0.871 g, 4.11 mmol, 3
equiv) was added. The mixture was heated with stirring at 70 °C for 1 h. The
reaction contents were poured into aqueous solution of sodium hydroxide (1 M, 150

ml). The aqueous layer was extracted with ethyl acetate (3 x 100 ml). The combined

25  organic extracts were washed with brine (50 ml), dried over anhydrous magnesium
sulfate, filtered, and concentrated in vacuo. The crude product was purified using
silica gel column chromatography (90:10:2, CHCl3/MeOH/Et;N) to provide 460 mg
(89% yield) of 3-[2-(1-dimethylamino-ethyl)-cyclopropyl]-1H-indole-5-carbonitrile:



Chi ral pak AD colum, 50 x 500mm wi th 20m packi ng Sol vents: 10%

Et hanol / hexane (0. 15% di ethyl am ne added in hexane as nodifier) Flow 60

m/mn fovo®2omiise UV detector at 280 nm 25 Loop vol une: POTMS01/0eTt i ON

load: 165 ng in 6.5 m of 1:3 et hanol/he>§ Exarrpl e 127a

(1R 2R) - tran52[5 Cyanoi ndol - 3-yl ]-1- (N . corH N cH H VO
ate salt NC T1~

IR RIS S P A A 9”3&%‘&&&% q1 9. x 50 mm, start %B = 0, final %B =

[ 5- Cyanoi ndolménéfljalheﬁft N?%iﬁeht}w ee (')gﬁ‘yfégﬁp Er}gpape%%ﬁﬁ%wm

eluted at 29 100% purity _
10% net hanol , 90%WeteafkS (nil) iﬁc%udaqﬂdmyk mﬁun@) of ﬂodmrmwymdmdd:{():@rrﬁ,ZI(BNm n).

ESI - LRMS: i 238. 0 t 22 C
c=2.59 ny/ n )Zwerﬁ'ﬁF%ueﬁé?'\{i’F agqied\/\ﬁ’s é&%éﬁ‘?fég 'It"g‘{}} ﬁesoﬁ’bﬂoé (Igsgq‘sjﬁ 4r @Q?O/%Spurl ty
(reverse- Bha%?aﬂfl-@-tolﬁ&%sg’l%r?'gﬁdcfol’ 3\c’;¢lf-t‘-(ﬁﬂﬁeﬁ1ﬁ§nﬁﬂﬁh€t@ ﬁkw“D 4pﬁ)_}[ﬂﬁ% X 250

mm 10% et hanol , 90% hexane et hyl am ne) m n)
ESI - LRVS: m Adisgg¥eddn anbydrous@shanoh(15 mb)atThemesulGng xrﬁmltaawas hep&l €, 702, 54
/m) 10 and -9.9 (water, 22 C ¢=3.33 /m). . cal cul afed fqr CL5H, 7N3
0. o or,3s yin' BIRE reefoRcofipri e dolted a0 gt sHfufigng sauty By
"H NWR ( Dlvsol@ﬁﬂomde&llﬂd 40 1B, ana Uﬂ?nc Qo 6al).( kI"hx: ahukﬂus la%é)r&:vﬂsbéxtra@teh')wﬁh 18
(d, 1 H J=0.6 Hz), 7.44 J= 15.9, H J=0.6

Hz), 3.21 (dquU/ZQ ppethpnoke Cé‘l’yl pcefate gg % 1007 mi). Hﬁf)he coglngxpd( @,rgax@c Hxtracts Mer¢ o, 1
I AR B Ml 8 AR o, Ao
met hyl ) cycl ombmnﬁtedmhe@dcaos dTlie eagle epradict osal parifiedeliying wilidaegdl zturhm a
gﬁ)r(] Rielri aflyzm {qnéagq)gErégh luglng ay Ss{egggr% 1‘%&8 I(éOel(S::%, qug:SZI;Jléﬁ&nlycl\r/Ee(r)ﬁl/Eth) to

provide 204 mg (75% yield) (1S,2S)-trans-2-[5-cyanoindol-3-yl]-1-(N-

methylaminomethyl)cyclopropane: 'H NMR (400 MHz, DMSO-dg): 6 11.35 (1 H, br

15 5),816(1H,d,J=0.6Hz),7.47 (1 H,d,J=6.8 Hz), 7.40 (1 H, dd, J =6.7, 1.2 Hz),
7.21 (1 H, s), 2.50 (2 H, m), 2.34 3 H, s), 1.81 (1 H, m), 1.10 (1 H, m), 0.87 (1 H,
m), 0.76 (1 H, m); LC-MS (column = Phenomenex Luna C18 S10, 3 x 50 mm, start

%B = 0, final %B = 100, gradient time = 4 min, flow rate = 4 ml/min) m/e 226 (M +

H)*,  1.13.
20
Example 121
trans-3-[2-(1-Dimethylamino-ethyl)-cyclopropyl]-1H-indole-5-carbonitrile
/
NC, N
\
\
N
H
(diastereomeric mixture)
25 A solution of methylmagnesium bromide (3.0 M in diethyl ether, 0.826 ml,

2.48 mmol, 1.05 equiv) was added to a suspension of [trans-2-[5-cyano-1-(p-
toluenesulfonyl)indol-3-yl]cycloprop-1-yl]-N-methoxy-N-methylcarboxamide (1 g,
2.36 mmol) in anhydrous diethyl ether (25 ml). The resulting mixture was stirred at 0
°C for 2 h. The reaction mixture was diluted anhydrous THF (15 ml) and stirred for

30 an additional 3 h at 0 °C. The cold mixture was quenched with aqueous 1 M



rotation: [a]o -10.64 (concentration = 7.83 ng/m, H20); LG MS (colum = 20
Phenonenex Luna Cl18 S10, 3 X 50 mm start 4B = 0, final %8 = 100, gradient
time = 2awoi/p79ibow rate = 5 m/mn) W 240 (M+ H', tR @CTUSH/0G62ANal .
calcd. for Cl9H21IN3O4: C 64.21; H 5.95. N, 11.82. ' Found: C, 64.02; H,
5.83; N, 11.73. (S, S)-trans-2-[5-Cyanoi 881 -3-yl]-1- (N, N

di met hyl am nomet h#@_cycl op@{gane (230 ng) eluted at 49.0 m n and was
i dentical 2%wdechiorisracid (AHaml) @B‘éIeét!tl‘?t%(élvslths?ﬁhb’hé@qt%éc(:"l R IIQQafﬁﬁl eThe

(3§ -enant GumPHEd gl et fert \ERRR Al Tkns 137 i, Bicd Do st oy
Cond 1 ons: Ghignaiol sk, ofilare, hdScanc2hared YDRTru RO o] BEADERY) wwas

hexane/ 109t OH;. 1.0mM /mn for 16 mn; : 280nm. 30 WO 02/ 079152
PCT/ US02/ 066 PATified by sHis| éellgéumpef}gp@@wéapém sing [ppieps gdieat i3, drl

racem c fethyl acetate)] to afford 0 58% . yield) of trans-3-(2-acetyl-
trans-1- (N I\I-B?Xr?g%%e F}émaﬁ%?rg ]hy e orFS TSI uo 0|(n yli% ) ]Ocycﬁ"é)spr pg%ee 5

Met hod: Chi ra:lyplakroﬁDl)ele(tulume %ulior@ﬂ))emhmddlé}ﬂﬁrbopanlel aya Svﬂlwemhsl B

Et h |/ h 0..15% - 60
i or TSRO PR de P BEGenaF L2gh Cih S o o5k Fr S oG i [ BBET on
l'oad: 80 ny i1008sradight tthe 4:25met h@@%l/eh-e%ﬁ‘m%unw 0qM 288" | 2,43 min.

(1R 2R)-trans-| -%N N- di net hyl am nonet hyl ) - 2-[5- f | uor oi ndol - § 1] 15

cycl opr opane mal eadtodiugm|cyarobgrohydridgorH nig, 0S92Hmmel, 3 equiv) was added to a
10  stirred mixture of trans-3-(2-acetyl-cyclopropyl)-1-(toluene-4-sulfonyl)-1H-indole-5-

carbonitrile (100 mg, 0.264 mmol), dimethylamine (2.0 M in THF, 2.64 ml, 5.28
mmol, 20 equiv), acetic acid (302 uL, 5.28 mmol, 20 equiv) and powdered 4 A
molecular sieves (150 mg, actived) in 2-propanol (2.0 ml). The resulting mixture
was stirred at 50 °C for 20 h. Ethanol (5 ml), water (0.5 ml), and a solution of
15  sodium hydroxide (10 M in water, 0.6 ml) were added to the reaction. The mixture
was heated with stirring at 50 °C for 1 h. The reaction contents were poured into an
aqueous solution of sodium hydroxide (1 M, 25 ml) and brine (25 ml). The aqueous
layer was extracted with ethyl acetate (3 x 100 ml). The combined organic extracts
were washed with brine (20 ml), dried over anhydrous magnesium sulfate, filtered,
20  and concentrated in vacuo. The crude product was purified using silica gel column
chromatography (90:10:1, CHCl3/MeOH/Et;N) to provide 67 mg (100% yield) of 3-
[2-(1-dimethylamino-ethyl)-cyclopropyl]-1H-indole-5-carbonitrile as a 1:1 mixture
of diastereomers. viscous oil: LC-MS (column = Phenomenex Luna C18 S10, 3 x 50
mm, start %B = 0, final %B = 100, gradient time = 3 min, flow rate = 4 ml/min) m/e
25 254 M+ H)", g 1.19 min.

Example 122

Separation of the diasteromers of
trans-3-[2-(1-Dimethylamino-ethyl)-cyclopropyl]-1H-indole-5-carbonitrile

NC N/

\

Tz

30



H (R R-trans- | -(N, N-di methyl am nomethyl)-2-[5-fl uoroi ndol - 3-

yl] yclopropane (90 ng) eluted at 47.6 mn. 96% purity wth >99% ee

(Chi ral pako 07956 x 250mm 5% net hanol, 95% hexane (0. 159Cdiusbligdezom ne) ,
0.5 mM/mn, 20 Rt=21.57 mn). ESI-LRVS: pnlz 231.05 (MH- Optical rotation:
-51.1 (ethanol, 22 C, c=4.64 ng/m) As‘ﬁﬁ‘ple of

(1R 2R)-trans-1- (N, N-di net hyl am nonet hyl ) - 2-[5-fl uor oi ndol - 3-

yl ]-cycl opropane r?lé‘Pé‘éIPél13§§lrQ0mﬁ§ Wéff‘a%??i“@@él”éﬁ‘tgl rgyqree RRase peeppeagaly iHPLL
manner sim | ARED S I

auxhiliary: (%l}l%:lg] r ot a%?o(?lDSI’[ g?%‘ 3980@5’5 ognig{éfﬁjrs% gﬁé}hfsgglgfgr th? n1
H20). LC- M5 (wdividoal d;asﬁlwneremnbwwemﬁﬂeﬂ SlO 3 x 50 Mm start 9B =

final 9B = 100, gradient tinme 3 mn, flowrate =4 mM/mn) me 233(M+
H+ tR 1.18 mn. Anal. cal cd. for C18H21FN204: C, 62.06; H, 6.07; N,
8.04. Fousd: gxanfide i@2AH,An@1 éal Mna ﬁ;rQﬁaste(r&)r@rAraﬂﬁvMR 400 MHz, DMSO):

- (N, N-di net hyT am nonet hyl ) - 2-[5-f1 uor oi ndol -3-yl]cycl o 30 propane 0 ny)
el uted at 60.081 Id&(laddbive)s8. ille(ahHi dal =106 Ha}, 6r5la(l nkhti-08.4] @4 tH2)£7.43 (1

hesi zed i I f
e Tt AR S B A A B
PCT/ US02/ 06637 [ 9 2ds Exanmhe 180 PHearalé yqnhihal L. ee §'t (b8P~

racemc G s-2- Cyanoi'ndol - 3-yl ]2 1 (N, N- di et hyl ani none cycl opropane
NC / H CH3 5’h®k48nf(neadelna£‘el)3 S10e3 A mBhitar|%B k BHingbfdim, IOQ Jgrxdléﬂ(lnm Wwith

20 Ki % ol / 5% diet hyl ami dded i
noxane. ad0mod 1 1 OvBEET SUBTISE) S 2eh O oS APt tWiet ect or at 241 nm
Loop vol une: 10 m

5

Example 122B: Analytical data for diastereomer B: 'H NMR (400 MHz, DMSO)
11.48 (1 H, brs), 8.19 (1 H, m), 7.50 (1 H, dd, J = 8.4, 0.4 Hz), 7.43 (1 H, dd, J = 8.4,
1.5Hz), 7.33 (1 H,d, J=2.2 Hz), 3.05 (1 H, m), 2.80 (3 H, s), 2.79 (3 H, s), 2.28 (1

15 H,m), 1.36 (1 H, m), 1.34 (3H, d, J = 6.7 Hz), 1.08 (1 H, m), 0.97 (1 H, m); LC-MS
(column = Phenomenex Luna C18 S10, 3 x 50 mm, start %B = 0, final %B = 100,
gradient time = 2 min, flow rate = 5 ml/min) m/e 254 (M + H)*, tg 0.87 min.

Example 123
20 trans-3-[2-(1-Diethylamino-ethyl)-cyclopropyl]-1H-indole-5-carbonitrile

e
(.

(diastereomeric mixture)
Analytical data for trans-3-[2-(1-diethylamino-ethyl)-cyclopropyl]-1H-
indole-5-carbonitrile: LC-MS (column = Phenomenex Luna C18 S10, 3 x 50 mm,
25  start %B = 0, final %B = 100, gradient time = 3 min, flow rate = 4 ml/min) m/e 282
(M +H)", rr 1.28 min.



Injection load: 18 ng in 1 m of 1:3 ethanol/hexane 15 Exanple 129a ' / N
(+)-Enantionmer The (+)-enantionmer eluted at 21.02 mn. >99% purity
(reverse-wbage7HPFPLC), 20 >97% purity with >99% ee (ChiralPpakiSétne26 X
250mm 10% net hanol , 90% hexane (0.15% §|76t hylamine), 1.0 m/mn, Rt=8.02
mn, sign of rotatlon determ ned by | ase®’" polarinetry) ESI-LRVS: nfz
237.94 (MH Exanple 129b 25 (-)-Enantionmer WO 02/ 079152 PCT/ US02/ 06627
-92 The (-)-enantionmer at 34.84 mn. Mﬂlﬁéﬁty (reverse-phase HPLC), >98%

purity with >9994,6 3([9'& 6%1 nF(?kdlﬁ‘Q-ééR%l) ég&gﬁﬁo ﬁ%lﬁ%@@@-carﬂ&%ﬂﬁxa”e

(0.15% di et hyl am ne) rotation determ ned
by laser 5 polari rretry) ESI-LRVS: mz 237.96 " . Exanple 130
Preparative chiral HPLC resoluti8 i N&

t hyl am no hyl ) cycl opropane F CH3

Ci s-2-[5-Fluoroindol -3-yl']-1-(N, N
H 10 H CH3 Method: Chiral pak AD c A\ 21 x 250mm wi t h 20m packi ng
Sol vents: 5% Et hanol / hexane (0. 15% yl am ne added i n hexane as

nodifier) 15 Flow. 10 m/mn for 55 mHn UV detector at 241 nm Loop

volune: 10 m Injection |load: 17 (HﬂsiePeo]mérimniﬂixré): 1 et hanol / hexane
5 Analytical data for trans-3-[2-(1-pyrrolidin-1-yl-ethyl)-cyclopropyl]-1H-
indole-5-carbonitrile: LC-MS (column = Phenomenex Luna C18 S10, 3 x 50 mm,
start %B = 0, final %B = 100, gradient time = 3 min, flow rate = 4 ml/min) m/e 280
M +H)", tz 1.26 min.

10 Example 125
trans-3-[2-(1-Methylamino-ethyl)-cyclopropyl]-1H-indole-5-carbonitrile

NC

NH
\

|

N
H

(diastereomeric mixture)
Analytical data for trans-3-[2-(1-methylamino-ethyl)-cyclopropyl]-1H-
15  indole-5-carbonitrile: LC-MS (column = Phenomenex Luna C18 S10, 3 x 50 mm,
start %B = 0, final %B = 100, gradient time = 3 min, flow rate = 4 ml/min) m/e 240
M +H)", tg 1.15, 1.23 min.

Example 126

20 trans-3-[2-(1-Ethylamino-ethyl)-cyclopropyl]-1H-indole-5-carbonitrile
NC
NH
_
\
N
H

(diastereomeric mixture)



20 Exanple 130a F (+)-Enantioner The (+)-enantioner eluted at 23.47 mn.
>99% purity (reverse-phase HPLC), 25 >94% purity with >99% ee (Chiral pak
AD 4.6 x wb0en791526 net hanol , 95% hexane (0. 15% di et hyl am me)jusaDods2m / mi n,
R,=20.18 mn, sign of rotation determ ned by |aser polarinetry). ESI-LRVS:
mz 230.92 (MH)- . V\D 02/ 079152 PCT/ UsoB$06627 -93 Exanple 130b F 14
(-)-Enantionmer 5 The % enantioner_ at 39.08 mn. >99%p urltﬁ

(rever se- phase HPIfG)alY@@ dtgufor tjarar 3-R- Clogthylaminacethy Bicyelipyapyd- 11-indelo mm

o of 1otat ok A e By SPRRSRLIR Lyl I pfivid i o8

(MH)-. 10 The0,ffolal 6B ﬁgoexgaqnbﬁslmete ming flawedtezy4 trdenimeiltozit (M UgY'r, at ed
above: LC M I\/B Exanpl e Structureretentiontine(M—I)+ (mn) ** 131 F
1.1 309.4 N KR4 migp - 0 89 219.1 F 133 r°' 0.81 247.4 NF 134 0.99
341.42 135 0.75 240.17 136 rCll 0.84 233.18 N

Preparative chiral HPLC resolution of racemic indole-cyclopropanes
The racemates were separated into their corresponding enantiomers on a 50 x 500
mm Chiralpak AD column using an eluent mixture of ethanol and hexane containing
diethylamine modifier. With a flow rate of 60 ml/min, separation times were
10 between 65 and 75 min. Injection loads were determined by the combination of
compound solubility in 50:50 ethanol/hexane (more hexane if possible), and by the
length of baseline separation time between each pair of enantiomers. Maximum
loading for a single run with baseline separation was approximately 100-250 mg.
The following preparative and analytical HPLC data exemplify these methods:
15

Example 127

Preparative chiral HPLC separation of racemic
trans-2-[5-Cyanoindol-3-yl]-1-(N,N-dimethylaminomethyl)cyclopropane

20  Method:
Chiralpak AD column, 50 x 500mm with 20um packing
Solvents: 10% Ethanol/hexane (0.15% diethyl amine added in hexane as modifier)
Flow: 60 ml/min for 65 min
UV detector at 280 nm
25  Loop volume: 10 mi
Injection load: 165 mg in 6.5 ml of 1:3 ethanol/hexane

Example 127a

(1R,2R)-trans-2-[5-Cyanoindol-3-yl]-1-(N,N-
30 dimethylaminomethyl)cyclopropane maleate salt

NC /
\4/\ N _comn
) C
N CO,H
H




137 \ 0.76 282.16 WO 02/ 079152 PCT/ US02/ 06627 -94 138 1.04 302.17 11
1.36 339.22 140 1.04 287.17 F 141 0.8 275.13 F 142 0.94 247.14 | \
143 0. 89 R09522aP1SNC N1 N **See LCVMS net hod bel ow Exanpl @CT4%0806627

[ 2-(2-Di et hyl am no-et hyl ) -cycl opropyl ]-1Hi ndol e-5-carbonitrile N /CH3
N-,~CH3 NH 5 Butyl lithium(1l. 4m o®92. 4M i n hexane, 3.36 mmol) was
added drop wise over a five mn period under a nitrogen atnosphere to a
stirred solution of nethyltriphenyl phosphoni um brom de (1.186 g, 3.m?)>2
mmol) in dry THE ( Q102 WS _SA7 InF. &: ; ] I ent
t enperature and tééﬁl&%rg Sgﬁgp%odlggfnfgp% %al glg (Elﬁ%ﬁﬁ}%ml%gmmhgl)%dg

3- (2-f or nyl - pyopanp >4y ng) thufddodt 2OPemitr. 4 00Toqpuyity with-399db ke (ChiratpakbADi 4.6 | e

1.10 g, 3.018 1) . 1p 25mL TH e m xtu s stirred for 24 hr,__and
E hen quenched ﬁrﬁ‘“s é@%r%P@aniqgg‘%ﬂgexa%%lf?mvdg@wéwe( 2hP)m/mie Krlbar e
5 min). ESI-LRMS: m/z 238.05 (M-H) . Optical rotation: —17.0 (ethanol, 22 C,

139
\

¢=2.59 mg/ml). This material was converted to the maleate salt: >97% purity
(reverse-phase HPLC), >99.5% purity with >99% ee (Chiralpak AD 4.6 mm X 250
mm, 10% methanol, 90% hexane (0.15% diethylamine), 1.0 ml/min, R,=7.30 min)
ESI-LRMS: m/z 238.04 (M-H)" Optical rotation: +3.2 (ethanol, 22 C, ¢=2.54 mg/ml)
10  and -9.9 (water, 22 C, ¢=3.33 mg/ml). EA calculated for C;sH;7;N3 ‘C4H4O4: C,
64.21, H, 5.96, N, 11.82; Found: C, 63.31, H, 5.94, N, 11.34. '"H NMR (DMSO-d6):
& 11.47 (s, 1 H), 9.65 (br, 1 H), 9.35 (br, 1 H) 8.18 (d, 1 H, J=0.6 Hz), 7.44 (dd, 2 H,
J=15.9, 8.4 Hz), 7.32 (d, 1 H, J=0.6 Hz), 3.21 (dq, 2H, J= 57.0, 7.1, 33.2, 7.1 Hz),
2.84 (s, 6 H), 2.10 (q, 1 H, J=4.2 Hz), 1.18 (m, 1 H), 1.15 (m, 1 H) and 1.02 (m, 1
15 H).

A sample of (1R,2R)-trans-2-[5-Cyanoindol-3-yl]-1-(N,N-dimethylamino
methyl)cyclopropane maleate salt was enantioselectively synthesized in a manner
similar to Example 5 using opposite camphorsultam chiral auxhiliary: Optical
rotation: [0l]p —10.64 (concentration = 7.83 mg/ml, H,O); LC-MS (column =

20  Phenomenex Luna C18 S10, 3 x 50 mm, start %B = 0, final %B = 100, gradient time
= 2 min, flow rate = 5 ml/min) m/e 240 M + H)", tx 0.77 min. Anal. calcd. for
CioH2:N304: C, 64.21; H, 5.95; N, 11.82. Found: C, 64.02; H, 5.83; N, 11.73.
(S,S)-trans-2-[5-Cyanoindol-3-yl]-1-(N,N-
dimethylaminomethyl)cyclopropane (230 mg) eluted at 49.0 min and was identical
25  to material enantioselectively synthesized in Example 5.
Total recovery: 240 mg of the (R,R)-enantiomer, 230 mg of the (S,S)-enantiomer;
470 mg of 500 mg submitted (94%).
Analytical Chiral HPLC Conditions: Chiralcel AD column, 4.6 x 250mm, 10um;
90% (0.15%DEA) hexane/10%EtOH; 1.0ml/min for 16 min; Abs.:280nm
30



was concentrated in vacuo and then extracted with ethyl acetate (20 m).
The ethyl acetate extract was washed with water (10m ), then washed with
bri ne (10wolop/j7ds: ed WO 02/ 079152 PCT/ US02/ 06627 -95 overcasouedcsul f at e,
and concentrated in vacuo. The residue vvga chromat ographed on silica gel
usi ng net hyl ene chloride as the eluent t@“yive 1-(toluene-4-sulfonyl)-3-
(2-vinyl -cycl opropyl) 1H i ndol e- 5- car bonltrl I e (755 nmg, 71% . 1H NWR
(300MHz, CDC13): S 8.04(d, 1H), 7.9Mxampled287 74(d, 2H), 7.56(d, 1H),

7.54(s, 1H), 7.25(m 5 2k, 557 oAk 2.36(s,
SH) Bbrib?gg/(r:nl o[ll?:D t?n}] Pgﬁ%e@;ﬂ;ﬂ% i@‘ﬁkﬁ snglu?(l%én' é’%‘%&#@ﬁ was

added dro vvlse under a nitrogen atnmosphere to a stirred solution of
1-(tol uen Methp onyl ) - 3-(2-vi nyl -cycl opropyl) 1H i ndol e-5-carbonitrile

735 , 2 0 lmm ion was heated to 30C for
53 hr gd then co aicdilﬂc&glg%' XO%@O&% t}étz df‘igif% sodi um hydr oxi de
(2.6 M of aSoNeast 6% Euhancﬂﬂﬁxmmmls%acndhymmhmegededperhex{méeas(nﬁbcﬁ!ﬁdrl of a
30% sol uti oné: vve%,)e added se73ue,nti ally to the stirred solution. The m xture
was heated t &% ®% B MmN (e T34Ri%t hen cool ed to room tenperature. Sodi um
hydr oxi de ( 2y Qbtediol N B0 4L i on) was added and the mi xture 15 was extracted
with ethyl acetate. The ethyl acetate extract was dried over sodium
sul fate dAd deopeptunztdlniln vacuo. The resi due was chromat ographed on

Silica gel  olig SPeacs 0% b8 IR Slifciibaiede 2 the eluent to give

cycl opropyl ] - 1 (tol uene-4-sul fonyl)-1Hi ndol e-5-carbonitrile (300nmg, 45%.
1H NWR (300MHz, CDC13): 6 8.01(d, 2H), 7 97(s, 1H), 7.73(d, 1H), 7.28(s,
1H), 20 7.24(d, 2H), 3.80(m 2H), 2. a 1.74-1.62(m 4H), 1.08(m

1H), 0.90(m 1H), ) ide (0.5m
of 2.0 M oI uti on(llg2§9mnlsll%Nl\$n{gﬂ§yl§§%‘#et [smgégjdyrf({ﬁ'géﬁjmth dry
net hyl ené chloride (5. Orri) and c‘d’cg wg° P%“el?glé nitrogen atnosphere.
DMVF (0.08nl, 1.12 mml) was added - A nge and 25 the solution
was stirred at -78C for 10 mn. |on of |3-[ 2- (2- hydr oxy- et hyl) -

cycl opropyl ] -1-(tol uene-4-sul fonyl ) i ndol e-%%garbonitrile (250nmg, 0.657
mol) in dry nethylene chloride (5rrfL)* was added drop wi se, and the

sol ution was stir(RKR)rans LEEM AMmethyMmindmehlhen[Lfi&bhgbasi ne (1. O ) was
added. The sol uti on was
yllcyclopropane (90 mg) eluted at 47.6 min. 96% purity with >99% ee (Chiralpak
AD 4.6 x 250mm, 5% methanol, 95% hexane (0.15% diethylamine), 0.5 ml/min,
20 R=21.57 min). ESI-LRMS: m/z 231.05 (M-H)" Optical rotation: —=51.1 (ethanol, 22
C, c=4.64 mg/ml)

A sample of (1R,2R)-trans-1-(N,N-dimethylaminomethyl)-2-[5-fluoroindol-3-
yl]-cyclopropane maleate salt was enantioselectively synthesized in a manner similar
to Example 4 using opposite camphorsultam chiral auxhiliary: Optical rotation: [al]p

25  -29.52 (concentration = 3.93 mg/mil, H,O0). LC-MS (column = Phenomenex Luna
C18 S10, 3 x 50 mm, start %B = 0, final %B = 100, gradient time = 3 min, flow rate
= 4 ml/min) m/e 233 (M + H)", g 1.18 min. Anal. calcd. for C;sH,,FN,04: C,
62.06; H, 6.07; N, 8.04. Found: C, 62.10; H, 6.05; N, 8.02.

(8,S)-trans-1-(N,N-dimethylaminomethyl)-2-[5-fluoroindol-3-yl]cyclo

30 propane (120 mg) eluted at 60.8 min and was identical to material enantioselectively
synthesized in Example 4. Total recovery: 90 mg of (R,R)-enantiomer, 120 mg of
(S.S)-enantiomer; 210 mg of 231 mg submitted (91%).



concentrated in vacuo, and the residue was dissolved in ethyl acetate (10
m). The 30 ethyl acetate solution was extracted with HJ (5 mM of 1 N
sol uti on)woand7aasz h brine (5 m ). The ethyl acetate sol urcomsSeaes6er i ed
over sodium sulfate and concentrated in acuo. The residue was

chr omat ogr aphed on silica gel using net h? ene chloride as WD 02/ 079152
PCT/ US02/ 06627 -96 the eluent to give

3-[2-(2-oxo-ethyl)-cycl opropyl]-1-(toluene-4-sul fonyl)-1H i ndol e-
5-carbonitrile (167ng, 67%. 'H NWVR (I8Q) 126DC13): S 9.87(s, 1H),
8.03(d,1H), 7.96(s, 1H), 7.74(d, 2H), 1H), 7.35(s, 1H), 7.25(d,2H),
2.59(m 2H), 2.36(s, 3|—|)Prena1&71(verphmrhbHPL(3&$alutnmh1))frdceiiﬁ(:m 1H), 1.02(m
1H), 0.89(m 1H) .Cis2-[B-Cydmoindd-31d(- 14N -dimethylaminoniethyl)cyclopropane
3-[2-(2-oxo-ethyl)-cycl opropyl] - 1- f¢.0l ueneAd-sul fonyl)-1H

i ndol e-5-carbonitrile (50 ng, 0.13 @_@{mﬂhyl anine (0.2 m of a 2M
solution in THF, 0.4 mmol), and 112 53 \ng)l ) sodi um
triacetoxyborohydride in ethyl alcohol 2 m);’was stirred for 12 hr at
70C. Sodi um hydr oxi de (15 equival ents of aa%‘g IN sol ution) was added and
the mixture was stirred for 45 min at ¢ e reaction mxture was

cool ed, dilut\gipegt h water (3 m), and extracted twice with ethyl acetate
(10 m). The ethyl acetate extracts were dried over sodiumsul fate and
concentrat ed (Ihiralpa&oﬁ\lbcorﬁhm Resi2d0mmraith B0pinfpaekinpy preparative HPLC to
give 3-[2-(2-dieth

et hyl ) - cycl op© i)‘ﬁ?\? S%/1@‘91(@3?‘19%6"@6§QJI1?(@rﬂ}?tslyliﬂr}er?ﬂlgF‘%l@eééP%W?ﬁhflP@ (8. 2ny,
22% . 15 M5 me 282. 22 %q Exanpl e 145

3-[ 2- ( 2- PYr r 8ilowi L ral/gyin Eardimpincy el opr opy! | - 1H-i ndol e-5-carbonitrile N N
N H 20 A prqoegduk 0§%H’Q4Ilal{mto Exanpl e 144, but using pyrrolidine in the
| ast step, was use 0 give

3-[2-(2- pyrrdJaoﬂlvmuhaqulé)aulhyl )-cycl opropyl]-1Hindol e-5-carbonitrile

3. 4ny, . 49 80. 19 25 Exanpl e 146
( 9 ﬁjectlon load: 1% mg g‘n 1 gnl}/l_i-'-] 3 ethanol/}{;lexanee

15 Example 129a

N\\ /
N \
N

(+)-Enantiomer

The (+)-enantiomer eluted at 21.02 min. >99% purity (reverse-phase HPLC),

20 >97% purity with >99% ee (Chiralpak AD 4.6 x 250mm, 10% methanol, 90% hexane

(0.15% diethylamine), 1.0 ml/min, R;=8.02 min, sign of rotation determined by laser
polarimetry) ESI-LRMS: m/z 237.94 (M-H)

Example 129b
Naw /
A
N
25 i

(-)-Enantiomer



NC',-OH N Ts Alternate synthesis of

(1S, 2S)-trans-2-[5-cyano-| - (p-toluenesul fonyl)indol -3-yl]-cycl opropanenet ha
nol WO 0O2WO00aBAsSPCT/ US02/ 06627 -97 (1S, 2S)-trans- 2-[ 5- cpamas02/06627

| - (p-tol uenesul fonyl)indol-3-yl]- cycl o%?panerret hanol is a key
intermediate in the synthesis of (1S, 2S)~frans-2-[5- cyanoindol-3-yl]-

1- (N, N-di net hyl am nonet hyl ) - cycl opropane (Exanple 5). This internedi ate
can be alternatively prepared by the following nethod: 5 Butyllithium (2.5
M sol ution in hex ). ﬁrgal 1. A0 _ r into
a suspensi on of tﬁgﬁfr(e)tﬁ&fl?é?%ﬁagnyf phrggn;l)h%%liqﬁﬁuger‘,o(rrn gse(@%_g’egﬁpg@f r?énml,
1.5 equivVv) i rpuanhydthomn$89%eter €BlyickmikuABN4 625 @50m,nHi%t methenwbl aP0® Kexaneder
an at nosphere dr.y.njtroge fter _c |l ete addifion, the reacgtign
mxture: vas QP patinnREITRA R e i dion ety Taace
resul tingsor a8Rindryy OESI-#NVD! Mk DM o6 eMDRi Ni ng a snal | ampunt  of
unreacted solid phosphoniumsalt, was <chilled to -15 C. Solid

(5-cyanoi ndol - 3-yl ) car box- al dehyde was added and the reaction m xture was
allowed to wvarmto -5 C over a perio x%f ]le 30The reaction was quenched
with water (250 m) and extracted vvidtjh—g{'[f-ry-Lacetate (3 x 100 m). The
organi c extract was washd@eparaivechitel HBDOWesolutivh ©f ravegiic anhydr ous

magnesi um 15 sul {@4-2.[5/Fhé@ifdbl-32714L 1A ik B yPsninonetkyfey clopPopdriede
product was purified using silicargel coluyum chromatography (step
gradient: 5:1, 4:1 hexane/ et hyl ace T, adford 4.56 g (71%yield) of
1- (p-tol uenesul fonyl)-3-vinylindol eng=caf bonmixrile as a white solid. An
anal ytical,l y sanpl e was obtai ned by recyystal IFfszati on from et hyl

acet at e/ hexane: np 134-135 C, 1H NWR (400 MHz, CDC13): S 8.08 (1 H d, 7.3
20 Hz), 8.06 (1 H, d, 1.1 Hz), 7.78 (2 H d, J =8.4 Hz), 7.70 (1 H, s),
7.58 (1 H, dci\gdl:. 7.5, 1.5 Hz), 7.27 (2 H d, J =8.8 Hz), 6.73 (1 H, dd,
J =17.8, 11. f,og'.78 (1 H d, J = 17.8 Hz), 5.43 (1 H d, J = 11.5 Hz),
2.37 (3 H s hi%a@@%gﬁnﬂ,\@ﬂ'x%ﬁﬂuﬁﬁhQOuﬁle}JaGQngfOr ClgHl4N202S: C,
67.06; H 4.37; N, 8.69. Found: C, 66.86; H 4.36; N, 8.42. 25 A solution
of ethyl di adoixcetsab® Ebandhexgned0.29%ndrethylamikbaddgdiin/hexiane aomodifier)

15  Flow: 10 ml/min for 55 min
UV detector at 241 nm
Loop volume: 10 ml

Injection load: 17 mg in 1.1 ml of 1:1 ethanol/hexane

20 Example 130a
/
F
RN
N

(+)-Enantiomer

The (+)-enantiomer eluted at 23.47 min. >99% purity (reverse-phase HPLC),
25  >94% purity with >99% ee (Chiralpak AD 4.6 x 250mm, 5% methanol, 95% hexane
(0.15% diethylamine), 10.5 ml/min, R=20.18 min, sign of rotation determined by

laser polarimetry). ESI-LRMS: m/z 230.92 (M-H) .



(4.5 M) was added via syringe punp over a period of 16 h to a m xture of
1- (p- toluenesul fonyl)-3-vinylindole-5-carbonitrile (0.5 g, 1.56 mmvol) and
(R) -transwo@arufpybox-ip) (CH2=CH2) (39 ng, 0.078 mmol, OPOD/USGL06627 i N
toluene (15 mM) nmaintained at 50 C undef_an atnosphere of dry nitrogen.
After 16 h, a small aliquot 30 of the cr Fe reaction mixture was mnthdramn
and passed through a silica gel plug_ (2:1, hexanes/ethyl acetate). 'H NWR
anal ysis of the plugged aliquot rev 130bg- | (trans/cis) m xture of
product diastereoners. Wthout concentratiqn, the crude WO 02/ 079152

PCT/ US02/ 06627 -98 reaction m xture was i fied using silica gel colum
chromat ography (3.5: 1, hexanes / a% to afford 0.315 g (49%
yield) of (1S, 2S)-trans-2-[5-cyano-|
(p-tol uenesul fonyl)indol -3-yl]-cycl opropane-carboxylic acid ethyl ester as
a white crystalline solid. Chiral HPLC analysis revealed the m xture to be
enriched to the 5 extent of 88.4% enahEnamame excess: 1H NVR (400 MHz,
CDC13): S 8.04 (1 H dd, 8.6, 0.4 Hz), 7.90 (1 H dd, J = 1.4, 0.5 Hz),
7.75 (2 H d, J 8.4 Hz), 7.57 (1 H, dd, J

=8.6,1.6Hg), 7. 38( ]Ifﬁeq )Jenlm@é'ﬂﬁér: o 38 .082hind, >b9% Fﬁ'ﬂ% (f’ev%?s(e?ﬂa% I:IPL(Z‘) 1996‘%2 46

(1Hrr),2373 86 (1 H m,
7.1 Hz), 1. 2erinwith >ﬁ%% eREChitalpaleAD 469 2(5mnm Iﬁ%me(mn@laPS%Fl’@@necﬂ@;lrS% pak

AD (4.6 x 10 2 0 8 nes/.Et 0.5 md bsqr hance
225 iy R (S TBlned 0 el ke ARGy P poctichy Helsipfheg ¥ e
rotation: [a]plala’i)i&)ﬁe&y)(ESDERMS&ﬁ/kQBO%@\/I%) g/ m, CH2C12). A sol uti on of

di i sobutyl al um numhydri de (1M solution in THF, 3.34 mM, 3.34 mol, 5
equi v) was added to a solution of (IS, 2S)-trans-2-[5-cyano-1-(p- 15

t ol uenesypf oyl 5 33 = gﬂ@p i ester (0.272
g, O. GGSanDﬁm ggﬂ%&?é%é%#@%ﬁ%@#ﬁﬂéﬁges ,ﬁ%§%$§%¥g%tgggd%%ﬁ%l proxi mately
12% of the (diastefreoneric cis-cyclopropane ispmaic)vws n [THEME1p m) at -25
C. The resul (Exagplem xt ure was Skregteret 0 stir f or|réterBiomtimeld (Mddpsequent | y
quenched with 0.1 N aqueous hydrochloric acid ({®hf).| The cfude m xture
was poured i nte1l N aqueous 20 hydrochloric acjd (11100 ni )so@and| extract ed
with ethyl afetatel (2 x 1 The organic | ayers were conpi ned, washed
with brine (5 m)} dried S magnesi um sul{f ate, @and
concentrated|in vacuo. The ct was purified using silica ge

col um chronmptegraphy (Step gradi eng, 27571, 2T Ggganal efdiyl| acetate) to

F
WCI§M
//0":
Cfrff N‘G*:
F
N\

et

133 0.81 2474
134 0.99 341.42
135 o 0.75 240.17
136 0.84 233.18

137 3 0.76 282.16
(?\10
1]
N




afford 204 ng of a white solid. The solid was recrystallized fromethyl 25
acet ate/ hexanes to afford 167 ng (68%vyield) of

(IS, 2S) - twanAd1F5- cyano- | - ( p- PCT/US02/06627

t ol uenesul fonyl )i ndol - 3-yl ] - cyclopropanengthanol (87.5% enantioneric
excess, based on enantioneric purlty of? tarting ethyl ester): "H NWVR (400
MHz, CDC13): 6 8.03 (1 H dd 1] 0.6 Hz) 800 (1 H dd J = 1.5,

0.6 Hz), 7.74 (B H d J = 8. ) 7 55 (1 H dd;04J = 80%!7 1.6 Ft) 7.33
(1 H d, J =/1.0 H), 7.26 ( X:b = O|Hz), 3.69 (2 H m, 2.37 (3
H s), 1.78 (1 H m, 1.37 (I'H rﬁg 095(2 H t, J =[7.0 Hz); IVB(ESI)
me 365 (M-|H W) 02/079152 'IDCT/ US02/ 06627 -P9 Yet anjpther alternative

5-cyano- - (p=36
enmet hanpl

339.22

is as follows: A solution

nmet hod for prepsyipng (1S, -trans-
t ol uenesul fonyl )i ngol - 3- y. yclop o) 5
of tert-butyl| diazpacetate 2.75 equiv) in toluene
(4.4 M) was|addedjvia syrmnge p a perfod of 16/ h to a mxture of
1- 5 (p-tolue tYonyt ) =3-vinytindpe-5-carbopi tTi e ¢ 711.56 mMmmol)
and (R)-trans %?LO;Ru(pybox-i p) (CH2=<CH2) (39 nm, | 0. 378 DFSE%. H5 equiv) in
toluene (15 M) npintained at 62-C under an atnospherel of dry nitrogen.
HPLC anal ysi § al crude rea revealed a 18:1 (tfans/cis)
m xture of preduct W-thout—congent+rati-on—the crude
reaction m xturf® was purified usingsili 10 &®l unn2EhBorat ogr aphy (5
1, hexanes|/ethy| acetate).to ord 0.537 g|(79%vyie]ld) of
enantionerically epriched
(1S, 2S)-trang-2-[ 5t cvano-1-(p-t
yl ]-cycl opr opanecal boxylic acid ter

f‘ll QC"‘ ar onnpyry
Ao T CTCUOUTrTTT 9

| uenesul f onyl ) | ndol -
utyl ester as4a

rte14spl i d. An

anal ytical sanple|lwas obtaji ned recrystallization friom Et QAc/ hexane. The
extent of epantioperic enri nt (% ee) was fdeterm ne after

di i sobutyl al um num hydride 1 eduction of the|t-butyl lster (o the
correspondi ng %300 ol ('see subgequent experinment ,i,gr d 5@4475 . "H NWR (400
MHz, CDC13):(S 8.04 (1 H dd,w86, 0.4 Hz), 7.8B9 (1 H (d, = 1.0 Hz),
7.75 (2 H d 8.4 Hz), 7. é%&%%;?, dd, J =8.6, 1.5 FE) 7 37 (1 H d, J
= 0.9 Hz), V.27 (2 H d, J = 8. e ), 2.36 (4/H m, 179 (1}jH m, 1.53
(1 H), 1.50 ) M5 (ESI) e—454 (M N |4) +. q3t| cal
rotation: [a]DS@iLgig%Hfgﬁﬁéﬁﬁhrailon 5.89 ng/ni, CH2Cl2). Anal. cal cd.

for C24H24N204S: C, 66.03; H 5.54; E*a%léquound: C, 66.02; H 5.54; N,
| al um nu Gl

6.29. A solution of diisobuty

€ (IMsolution in THF, 3.88 m,

3. 88 3-[2-(2-Diethylamino-ethyl)-cyclopropyl]-1H-indole-5-carbonitrile
"\ CHy
\ r‘i/\/CH;,
. |
H
5
Butyl lithium (1.4ml of 2.4M in hexane, 3.36 mmol) was added drop wise
over a five min period under a nitrogen atmosphere to a stirred solution of
methyltriphenylphosphonium bromide (1.186 g, 3.32 mmol) in dry THF (25 ml).
The solution was stirred for 30 min at ambient temperature and then added dropwise
10 to a solution of 3-(2-formyl-cyclopropyl)-1-(toluene-4-sulfonyl)-1H-indole-5-

carbonitrile (1.10 g, 3.018 mmol) in 25ml THF. The mixture was stirred for 24 hr,
and then quenched with saturated aqueous ammonium acetate (2ml). The mixture
was concentrated in vacuo and then extracted with ethyl acetate (20 ml). The ethyl

acetate extract was washed with water (10ml), then washed with brine (10 ml), dried



mmol, 5 equiv) was added to a solution of enantionerically enriched

(1S, 2S)-trans-2- [5-cyano- |

- (p-tol uemeswbfasyl )i ndol - 3-yl ] - cycl opr opane- car boxyl i ¢ aeca/userceut yl 25
ester (0.338 g, 0.0.776 mmuol, contam nat gg wi th approxi mately 6% of the

di astereoneric cis-cyclopropane isoner) ¥ THE (15 m) at -10 C. The
resulting mxture was |left to stir for 2 h and subsequently quenched wth
1 N aqueous ON§HFASEHN swlfate zurdpongentigfed inpreuc r (de resistuwvas gemamgraphied nto 1

N aqueous hydr | QK 1.G ' 0) A | the (2 x
100 n1 - The a0 7 g P inf Rt brdac A AL R BT
dried over anyvitrybegclopragyiodiHiindsiel5-edrboniailel (Z8nagyT1%Y). e NMR aG00MHE)e
crude product_was %l{rifie usin [ col urm chr omat ogr a hgy (step

d silica gel |
gradient ;2. SOC) 018 Adal ot Alls. JabtAIAS: LGS/ SHb 15 RO LSRN D662 7

-100 affokd %qvizel

(18, 29) - (Pane 3. 7o PR D, 301 1 2260e1 . B6Cm. 18D, 163 1)
yl]-cycl opr odartéme2 HanklS /2 3%3di6aMHONeri ¢ excess as deternm ne;j by chi Eal
HPLC): 'H NWVR (4Q0 . 13). 8.03 (1 H dd = 8.6, .0.6 Hz), 8.00 (1 H,
d ) = 15 o 6 PBgrabipyelalih lnonane G uliordS 5] T slbian, i O5ilima) wap
1.6 Hz), 7.3 ‘ol T , Je T840, 9 (2 H,
M. 2037 (3 Roug) Topyise o & gl gtdosphert o d stpagsely b Heoléndd-
Hz). Chiral BRt@y)chH(2-ainyhkyAoprogyle-1X-2B0lerhrgariénioily (735mg@.01 mmol) in

(exanesi2 O 0B ot mip, gbser bance, 220 Q0L LR By fe 83 L CApcE™
2- (5-Fi Ao - ) | s dli | @i
ol Ui onof _Aa it S (L A DRER RN ST 2 D, eft )

mol ) was addgdrogen peroaidat(D.8ombbf &30 Ycusmiwion)l vleee addedisedplentialiyetdthastiaed 0.
After 15 stirring for, 10 mn at 0, a sol
ond

| f
trans- 2- et hoRQELPY T VUREES dﬁﬁn@@éﬁdb&gb%(gnfogéi bt @pfl othepyopled fenbtom
prepared fromgndadrel 658 Rh ﬁ%clirgiiﬁé’ %’ﬁ?ﬁibé)zb‘ll:sﬁ)‘llftﬁio%’Wﬁ%ﬂ@&ﬁérﬁot’ﬁglggjgm?&' d

and 1.9 g, 16 nmol, thionyl c orldg | or oiret hane was a at 0.
The reacthon weasxgaited edthlethyl aetafe. alitie 3thyl aattat2Gxtradtheay dagdt beer sedsinpour ed
over a mxt urél?lfgtg a%lid 'Eorlj(%ntr%{'eg iincv%'cuo-l._ hlehen}.e)s(itdlder: E\"Navsva}:?lromatographed on silica gel
using 3% acetone in methylene chloride as the eluent to give 3-[2-(2-hydroxy-ethyl)-
cyclopropyl]-1-(toluene-4-sulfonyl)-1H-indole-5-carbonitrile (300mg, 45%). 'H
NMR (300MHz, CDCl;): 6 8.01(d, 2H), 7.97(s, 1H), 7.73(d, 1H), 7.28(s, 1H),
20 7.24(d, 2H), 3.80(m, 2H), 2.35(s, 3H), 1.74-1.62(m, 4H), 1.08(m, 1H), 0.90(m, 1H),
0.83(m, 1H). MS m/e 381.17 (MH").
Oxalyl chloride (0.5ml of 2.0 M solution in methylene chloride, 1.0 mmol)
was diluted with dry methylene chloride (5.0ml) and cooled to -78°C under a
nitrogen atmosphere. DMF (0.08ml, 1.12 mmol) was added via a micro syringe and
25  the solution was stirred at -78°C for 10 min. A solution of 3-[2-(2-hydroxy-ethyl)-
cyclopropyl]-1-(toluene-4-sulfonyl)-1H-indole-5-carbonitrile (250mg, 0.657 mmol)
in dry methylene chloride (Sml) was added drop wise, and the solution was stirred at
-78°C for 1 hr, and then triethylamine (1.0ml) was added. The solution was
concentrated in vacuo, and the residue was dissolved in ethyl acetate (10 ml). The
30 ethyl acetate solution was extracted with HCI (5 ml of 1 N solution), and with brine
(5 ml). The ethyl acetate solution was dried over sodium sulfate and concentrated in

vacuo. The residue was chromatographed on silica gel using methylene chloride as



20 extracted with ethyl acetate. The extracts were washed with 1 N NaCH
solution and brine, dried and concentrated in vacuo. The residue was
triturat esow2twissopropyl ether and the crude PCT/US02/06627
trans-2- (5-fl uoro-3-indol yl carbonyl ) cycl %r opanecar boxylic acid ethyl
ester (1.25g) as beige solid. The crude ™

trans-2-(5-fl uoro-3-indol yl car bonyl cl gpr opanecar boxylic _acid__25 et hyl
ester (0.55g,hoelgn) o §ys 33@5(86%8&1)‘35%%@%9%1]‘éﬁ&’l%’éi‘{]?‘ﬁlfﬂi’d})tﬂﬁﬁ@de'

solution (4 q 14 added. r nt t is0 S rred
for 4 hr at 20 aarplﬁmrg?S(rr%?ﬁ%’t Vé?ch)l ux?fj he et h(gglo h\%asCl?gl 'vgdgisﬁﬁ\’/a@% and
the residue rf.03¢d,14)f No6@aLHY,. 7.74d, PHX tUSEd W), EX3I(&,CLIE 7vasid2HS,B59(m,
acetate. The u (s Iab/er was _separated and made _acidic with 12 N HCl .
The pr eci pi t ALD: RelCleSNbkdhah AHo Lad(m3gHie |80 d gy L92(m, THD, 0.89(m, 1H)
trans-2-(5-f IMgrn%/:j-,'g'qgngk)qar bonyl ) cycl opr opanecar boxylic acid as an WO
02/ 079152 PCT/ US02/ 06627 -101 off-white solid (0.30g), np 276-277 dec.
LO MS nw = 247; rék emikore t bfre3-12-1®-orv-ethy)Mylclopropydl b wlvdeae-4GhBEbYIN 1 NO?:
247. A sol uti.on  of . . . o
trans-2-(5-fI' %‘?J%Sfaft?ﬂﬁ‘&f‘iﬁ @Q%rqyﬁ%w})oﬁﬂ’%@ﬂwggm*_%fa%MiSHlLK“PT‘ES“g, 6
mol ) and carimyb.4 dhinbl)dageh €2 infy (E83 alsly %&&ﬁﬁantri%étoﬁﬁdrél%@riﬁé’rin Q,ugm >
hr. A solution of dinethylamne in tetrahydrofuran (3 , 2 Msolution, 6
mmol ) was addéxphah@ mhewaobtirtddoior $2 hr ate)°CorSodium hydiogids ¢l Ltquivalees of a
concentrated i acuQ and, the residue dissolved in ethyl_ acetate. The
organi c ?@I utlil\gw\i\}\%gs\wéﬁgﬁe‘{;\?rldﬁﬁ%Wtuﬁdvasa?ﬁlﬂregaf?rtﬁ%{l’éhats7(§§pur:HhBir‘??éFlB@)nat e
sol ution. They; i o i in
vacuo, The rouge ag2oqfed Al RhicP P Tund puifldh ARG GERSHRLAGEE ' O,
t rans- 2- (5- f (U@md). The ethyl yéecae &xaragts)were dapd oparsediambsutfatei andaonekntrated in

g;lmgf gy.lr ST g%gﬁinfg F%%g%é%%g lmx!s'%{lpl@eMy f)re%Zéxiivé iItPir&t tioogr,]lvé SE-(%Jdge?t’hyrgrrr]ﬁnol-Vbl w
Trans- 2- (5-f I;:ggp??dﬁa@;slywh%mawtgu%ﬁ 192 HORADRORERBSMrI1€ e&mg, 22%).

di met hyl am de . , mmol ) in tetrahydrofuran was added to suspensi on
of 15 | ilfhi WG%%@MWHN de (0.2 g, 0.5 mmol) in tetrahydrofuran. The
m xture was heated at reflux for 4 hr and stirred at 20 for 12 hr. The
reacti on was quenched by the sequential addition of 0.5 m of water, 0.5
M 15% NaOH solution and 0.5 m  wat @xanfiflé @45stirring for 1 hr, the

i nsol ubl e solids were_renove filtration and washed with acetone. The

ed by . 1C€
organi ¢ sol uti on Wd3-Zdysedlidingled-ethyl)-syclepronyllt E-indole-5-carbonitrile

N
H

20
A procedure similar to Example 144, but using pyrrolidine in the last step, was used
to give 3-[2-(2-pyrrolidin-1-yl-ethyl)-cyclopropyl]-1H-indole-5-carbonitrile (3.4mg,
9.4%). MS m/e 280.19 (MH").

25 Example 146

NC, \\\\\ OH
\

N
Ts

Alternate synthesis of
(1S,25)-trans-2-[S-cyano-1-(p-toluenesulfonyl)indol-3-yl]-cyclopropanemethanol



20 residue dissolved in nethanol and purified by absorption on SCX resin
washing with nethanol and elution with 1 M nmethanolic amoni a sol uti on.
The basi cweloawzntss were concentrated in vacuo, dissol vedpca/dsoreds2met hanol
and made acidic with 12 N HCl. The aci d|9 sol ution was thoroughly
concentrated in vacuo to gi ve racem c [2' ol (165 )
5-fluoro-1Hi ndoI | met h cycl opropyl - net hyl ] - dj et hyl am ne (165 ng
(25 LG/ VB nw = 247;(1¥, %%‘)eﬁf”i”o %w%lool Qetqweﬁlesmnymndehﬁryﬂd for Cl15H19FN2:

(Zis [XD(gZ{:Pu%%lggﬁdlﬁkgé\nﬁg@)gﬁzgety fe@-%%yc gigrhgp es}%y{ ISC? SP’rErtaﬁ Fa[rsn ne N
N Hd Rage(T C :qr)]/ammnm}l(%ylﬂ-llt(NN c}%meﬂngihkryhmaetb?%c@lgpmﬁhma(ﬁxpmpmcfﬁr Ay | i C
aci i e e resol ve chromat ography on a
v ral cel 0D INEERTHIE el Bs MEorvEhi AP SOt b I SRR & 0s

I sopr opangl I hexaneaslLitHiem (@Iswmmaﬁo@mf hSnés2t1® MAf, 280mel, M .95 &QkivHKas
m nutes and a UV detector set at

(-)-Trans- 2- (28d¢d onear &-Birn ﬂ@wlypwrdmmfyhf) methyltophenyipiospiranosy bramide i(10.7

di met hyl am de |l ut e m nuf es, and - o
()t r ana - e 301 bb. B A 31 BER Frahgrofyeanofd o0 amsPBineg 3.0 561 o
di met hyl am d%n@ér dhlathodpitdd B8 dry nifiBhet.| RftePEomplete addition, the reaction mixture
(-)-trans-2-(5-fluoro-3-indol yl'carbonyl) - cyclopropanecarboxyllc acid

di met hyl anmi dev3s18Dweg, toOv@6 Msiom itempRiHEuIgeandastdeidr drlopiiteeresidting orange
suspen5|q6 pperat ur e

stirring. Tﬁ@l_olrgi éqiﬁltb%”gggalﬂggt %ll)ani’%"fnpégu%ﬁ%ms‘fﬁmlhflé)& mimhsa\i\él'ﬁ'és

reaction was chhiRA ©00] $dCt osalﬁj r(ﬂ@?ﬁﬁo%ﬂé%%ﬂ}éﬁﬂmx%‘lde%k@éj \Wstzﬂid@@ h&k, thend
quenched w th aqueous NaCH ( 1 N solution) e resulting

precipitate weatibn Irmerued “andllmsdhe@l warrh Ho etSH€F ovérheeperardgafni ¢. The treaatien was
concentrated in vac e was, di ssolveq in nethyl chl orj de,
and transfer ré QHF?‘%’E@ WA %atarn 2 g:?‘l?%%q Fxiragted F’Y‘&beégylﬁﬁ%taée(Stxrll()@g'%l)vﬁge
washed wi th r&%ﬂﬁd‘@*trae@%st\b%ea‘”&lﬁ BBAD I RREOVeR ahRydlodd mta

(+)-[2-(5 20 fTuoro-IHindol-3-ylnethyl)-cyclopropyl - rrethyl]-dl y am ne
[ 150 ng, 194%sulfate] filteroght ansda¢oncenteatédoin wik8o.2 6l hecertidd grauytinivas pumﬁcd)hsmgo
Ol.

1H NWVR (sl\{bc\:a gel column chromatography (step gradient: 5:1, 4:1 hexane/ethyl acetate) to
afford 4.56 g (71% yield) of 1-(p-toluenesulfonyl)-3-vinylindole-5-carbonitrile as a
white solid. An analytically sample was obtained by recrystallization from ethyl
acetate/hexane: mp 134-135° C; 'H NMR (400 MHz, CDCl3): 6 8.08 (1 H, d, 7.3

20 Hz),806(1H,d, 1.1Hz),778(2H,d,J=84Hz),7.70 (1 H,s),7.58 (1 H,dd, ] =
7.5,1.5Hz),7.27(2H,d,J=8.8Hz),6.73 (1 H,dd, ) =17.8,11.3),578 (1 H,d, ] =
17.8 Hz), 543 (1 H, d, J = 11.5 Hz), 2.37 (3 H, s); MS m/e 323 (M + H)*. Anal.
calcd. for C;3sH14N,0,S: C, 67.06; H, 4.37; N, 8.69. Found: C, 66.86; H, 4.36; N,
8.42.

25 A solution of ethyl diazoacetate (0.489 g, 4.29 mmol, 2.75 equiv) in toluene
(4.5 ml) was added via syringe pump over a period of 16 h to a mixture of 1-(p-
toluenesulfonyl)-3-vinylindole-5-carbonitrile (0.5 g, 1.56 mmol) and (R)-trans-
Cl;Ru(pybox-ip)(CH2=CH2) (39 mg, 0.078 mmol, 0.05 equiv) in toluene (15 ml)
maintained at 50 °C under an atmosphere of dry nitrogen. After 16 h, a small aliquot

30  of the crude reaction mixture was withdrawn and passed through a silica gel plug
(2:1, hexanes/ethyl acetate). 'H-NMR analysis of the plugged‘ aliquot revealed a

8.6:1 (trans/cis) mixture of product diastereomers. Without concentration, the crude



d4): S 7.25 (dd, J= 8.8, 4.5 Hz, 1H), 7.17 (dd, J= 9.9, 2.5 Hz, 1H), 6.82
(dt, J= 2.4 Hz, 1H), 2.69 (dd, J= 6.5 Hz, 2H), 2.29 (dd, J= 4.86 Hz, 1H),
2.20 (s, Wooo®145 (dd, J= 12.8 Hz, 1H), 0.90 (m | H), @CTWSz66L7 H),
0.51 (m | H, and 0.39 (m | H, FIMS g25 247.3 (MrH) + WO 02/ 079152
PCT/ US02/ 06627 -103 Exanpl e 149

L o e S S5 BRI AT Ry a0 e
+) -t rans- 2- ' | beBy3 ) (45% RS G AR OX¥l dyang gl d

et hyl ani o ’&i“s‘fg?%?}’f}i%ﬁﬂa??‘%?ﬁf?d(-)-[éf‘(‘%?’?‘ ﬁgfgf?H 2B cyand

i ndol - 3- yI met(rydlyensyelf@rybopiol -3F[9él-¢uqllc}prdw€rme’;]cmu0$mm@c1[él:1dt®yhgste18|89/oa>1/iggitcljb
tical tatli .-22.86 (c=1. . etha 20 . a e

NN d et byl Soispng il G T o oy s TR the i losbhanB e oS B A

mxture of sQgieHmiysaidtaktdridickxeéssa 'ANMRUGBEMILTHOLM 58l (191, ldq, 11

nmol ) and di et hyl - ( N- net hoxy- N- net hyl - car banoyl net hyl ) - phosphonate (3.0 g,
3 equiv.) iR.@idroiddOTHE,Wds] stlid OSdHt 7.76 ¢, dnpeBat Hek 7156r(130 ddi hut es.

A solution 15, of | | £59- oxal o 4 I added
dropwi se to t=h§38h}§?ﬂ786?3gﬁgﬁr: gait_' i@ﬁ%?éﬂ%ﬁe&‘é é?gﬁﬂggargzam’rq’t He
addi tion of t7he, 346Kl HIen), Dde!(8.H, Ehel.8aTXHURS, 185 (HHenohed 1B tH (water (50
m), then diluted with ether. The organic fayer was separated, dried over

anhydrous nadtesl-2or(s b mat MS (GI) mée 400 (MnidHa orCleimal HRIG ChiralpakeAB 6 i ve
6RO, Yy ()8 SUARERAGRT 08 A SRS R R,
1H NVR  (CDC23)2 nSn8(58%)prre 59), 47.48 mi0d(9412%4.8. ®©ptkal Ihatior- §8]d $59.4H) ,
7.38 (d, J=8.5 Hz,
(concentration = 5.85 mg/ml, CH,Cl,).
A solution of diisobutylaluminumhydride (1M solution in THF, 3.34 ml, 3.34
mmol, 5 equiv) was added to a solution of (1S,25)-trans-2-[5-cyano-1-(p-

15  toluenesulfonyl)indol-3-yl]-cyclopropanecarboxylic acid ethyl ester (0.272 g, 0.665
mmol, 87.5% enantiomeric excess, contaminated with approximately 12% of the
diastereomeric cis-cyclopropane isomer) in THF (15 ml) at —=25 °C. The resulting
mixture was left to stir for 1.5 h and subsequently quenched with 0.1 N aqueous
hydrochloric acid (10 ml). The crude mixture was poured into 1 N aqueous

20 hydrochloric acid (100 ml) and extracted with ethyl acetate (2 x 100 ml). The
organic layers were combined, washed with brine (25 ml), dried over anhydrous
magnesium sulfate, and concentrated in vacuo. The crude product was purified using
silica gel column chromatography (step gradient: 2.5:1, 2:1 hexane/ethyl acetate) to
afford 204 mg of a white solid. The solid was recrystallized from ethyl

25  acetate/hexanes to afford 167 mg (68% yield) of (1S,25)-trans-2-[5-cyano-1-(p-
toluenesulfonyl)indol-3-yl]-cyclopropanemethanol (87.5% enantiomeric excess,
based on enantiomeric purity of starting ethyl ester): 'H NMR (400 MHz, CDCl): &
8.03 (1 H,dd,J=28.6,0.6Hz),800(1H,dd,J=1.506Hz), 774 2H,d, ] =84
Hz), 7.55 (1 H, dd, J = 8.6, 1.6 Hz), 7.33 (1 H,d, J = 1.0 Hz), 7.26 (2 H, d, J = 8.0

30 Hz),3.69 (2H,m), 2373 H,s),1.78 (1 H,m), 1.37 (1 H, m), 0.95(2H,t,]=7.0
Hz); MS (ESI) m/e 365 (M - H)".



1H), 7.25 (d, J=8.5 Hz, 1H), 7.23 (m 1H), 7.0 (d, J=18.6 Hz, 1H), 6.58 (m
1H), 3.78 (s, 3H), and 3.32 (s, 3H). FIMs: 229.1 (MH reverse-phase HPLC
purity: 88@02#7916xture of trinmethyl sulfoxoniumiodide (4P03/upp2/46628 nmol )
and sodium 25 hydride (0.61 g of a 60% gspensi on in mneral oil, 18.3
mml ) in anhydrous THE was stirred at mtenperature for 3 h. A solution

of N-net hoxy-N-ne dol - 5-yl )acryl anm de i n anhydrous THE
was added d)r/opvvi séb%an?théf g@&l@l‘“’%ﬁ‘ethﬂ@r Préamr}go(f%&%ék?rgw Crleyarptl fat ed to

a gentl e ref lypefdnf &:@12&&&% lT@?cléﬁ@géde%}_ﬁtﬁﬁ?xél is QURSIERA W th an excess of

wat er and extracted w't acet at e organic 02/ 079152
PCT/ US02/ 06627 - ¥04okitibn aft tent/d:alt)drdlmao&t&tb @ridgdg, 0128 rmgmlasz Eﬁnequnlvj ane,

filtered, and ted ] .. This Qi ified by
chr omet ogr apH9IVBIT @r1 e geiddd Vg aage Biop BV periofrbie  fs afBrahé 4" e

eluent, teg tr@m&ueirdgaﬂ&@wwnmﬁhwk 5=chrdnieied (@5 nﬁé 1.56 mmol) and (R)-trans-
yI)cycI opr op- 11%/I)carboxam de (0 g, 28% 1H N 13): 8.10 (br,
1H), 5 7.41 & u.(l;yboxwpﬂﬂ(zdcm):@ mgp, 07_8H)nmo’r 905(QQUI\<)=1n2tOBlehE (131Hl) 7.00

dd, J= 8.4, 1. 2.61

Em 1+, 2. 464D ﬁamkﬁﬁs &&Céadef(% %Psp'%rrﬁdof g s t(?ﬁen%mzquwﬁ%fiﬁum

hydride (87 fEactidn 38)iqiop| v %inqng@ srcﬁh)aﬂMQfeo'é? prbbifetaliiastdrofners® THE
solution of trans N nethoxy-N nethyl (i ndol - 5-

yl) cycl opr op-Without cfamb@)&wﬁipde theo cizge greactionsmituie) W%@uadldédlsmg)mlrya @ebr a

G 1 uted 't n Bt BonklnelophR % BT el b Ao o7 B el ©

sol uti on) and>f \mﬁﬂmﬂndrmanp(&ﬁhcﬁeﬂﬂ(ﬂgmwmsij_ Beywii-1 &p6laendRilfeyd)inRs-3-
filtered, washed with ether, and the organic ?Itrate was concentrated in
vacuo. The r&8reGlopeRanesasonylie eid et hytlyl &el6t a6 2 Whitcetplitls d\epnaliisalir ous

magnesi um Su'sgfﬁ fe: wfaklélﬁ&ﬁ%}: 4 nggé:g)fﬁgzﬁﬁ oﬁt ﬁgléll %ﬁﬁ%}g%% gIME % tent of

(i ndol - 5y|)cyc oprop-1-y b as aye OWOI|

whi ch  was useshtisintenougnrigtimiefit (%tele))lwas Hdteﬂdhdﬂed@ﬁ@imlsotﬁltﬁaﬁﬁnmdn2h31§r14e8 Hz,
, (.2 (t, J=

1H) 8' 1?5 (brcglcge)rlﬁ%){j@e 1- uty(l gstgrr tolipnecherqundmg algol%?s(eﬁ]sulisggtjent pr}egm%eg,t |

;D ﬁdér g%ﬁ%cﬁ%&?%@@ 51(2% oxg.]%:e@gger'%ﬁé@’%%ﬁgéhgﬁﬁ% fre’ltgggll (ﬁar% ne
(2.84 mL of 2=M.8dlzut7.90(2 H, d H= 8.8. HAHS7.6M01 W, dd) Jab8.6| us&IAI handl H, d, J =
0.9 Hz),7.27 (2H, d,J=8.6 Hz), 2.36 (4 H, m), 1.79 (1 H, m), 1.53 (1 H), 1.50 (9 H,
s), 1.19 (1 H, m); MS (ESI) m/e 454 (M + NH,)*. Optical rotation: [c]p 91.9
20  (concentration = 5.89 mg/ml, CH,Cl;). Anal. caled. for C2sH4N»>04S: C, 66.03; H,
5.54; N, 6.41. Found: C, 66.02; H, 5.54; N, 6.29.

A solution of diisobutylaluminumhydride (1M solution in THF, 3.88 ml, 3.88
mmol, 5 equiv) was added to a solution of enantiomerically enriched (15,25)-trans-2-
[5-cyano-1-(p-toluenesulfonyl)indol-3-yl]-cyclopropane-carboxylic acid terz-butyl

25 ester (0.338 g, 0.0.776 mmol, contaminated with approximately 6% of the
diastereomeric cis-cyclopropane isomer) in THF (15 ml) at —10 °C. The resulting
mixture was left to stir for 2 h and subsequently quenched with 1 N aqueous
hydrochloric acid (10 ml). The crude mixture was poured into 1 N aqueous
hydrochloric acid (100 ml) and extracted with ethyl acetate (2 x 100 ml). The

30  organic layers were combined, washed with brine (25 ml), dried over anhydrous
magnesium sulfate, and concentrated in vacuo. The crude product was purified using

silica gel column chromatography (step gradient: 2.5:1, 2:1 hexane/ethyl acetate) to



was stirred at roomtenperature as sodiumtriacetoxyborohydride (1.20 g,
5.68 mmol) was added. After 15 mnutes of stirring, the colorless, clear
sol uti on wev28®isoncentrated to dryness in vacuo. The resipdmasezescai ssol ved
in ethyl acetate and 1 N NaCH solution._ The organic | ayer was separat ed,
dri ed over anhydrous rragnesi um sul fate QPr‘id concentrated in vacuo to give
N, N- di net hyl - 2- (i ndoI gl ) cycl op net hyl am ne (240 100% as an
oi . 1H NMR (afford 398 mg (§3%qyigld) of @ 25) 7rays-2([§ cygpg-1-(p- tszewulfg&ylhndplﬁz

TR E5J“]?C‘%Q%%ﬂ%m%&%%%%ﬁ%ﬁﬁ% Berehyficlity cifsfrcp, (M
éC%LU(Sg]Z/ (132% 'HlNM]%MrQO NHz, C?Docﬁﬁ &fma (1LH) dd, ad.6). 02 Hem 8. A0Hj1. HY\DI, (24 Q79152
N di oty 08 BehddTAs Itk & S 55 (1 Bediyd 5k 6 B T (cHag, ol ),

and ot assi un§ Haytro% 01 (29 g 9 I5IIDH) w12 STV 13 78T B, 96 ves

stirred at 0 C for 30 mn before cyanogén brom de
added. The réécm] OW5v@d wal 7éd Hz). QmaiHBhﬁeCatraﬂlpekAIDj(ds@ xr26@dm‘1d10 lmﬁ) 5 h

vt erand AR g MR Bre™eet 200 bR ERTRA LT LN | oo

over anhydrouyg (s Mpangsmiknssysgpate, filtered, and concentrated in vacuo to
gi ve N, N-di nmet hyl - 2- (3- bronoi ndol -5-yl)cycl oprop-1-yl nethylam ne (100 ny,
98% as a colorless oil. 1H NWVR (MeOHd4): S 7.26 (d J= 8.4 Hz, 1H), 7.22
(s 1H), 4 16 (s 1H), 6.94 (dd, J= Sdle 137° HZ, 2.58 (dd, J= 6.0,

3% 2.31 (m 1H), 1.8é%—, 1.22 (m 1H, 1.03 (m 1H),
and 0 88 (m 1H) "FIMS: 293. 1 (MH), revers -pha'{se HPLC purity: 85%
Example 151 CN | 15 H 5-
(2- D et hyl am nonet hyl - cycl opr opy \\ndol e- 3- car bonitrile Phosphorous
oxychloride (0.08 nL, 0.85 mol, 091 uiv.) and dinmethyl formam de (0.32
m., 4.09 mmol, 4.4 equiv.) were conbined at roomtenperature wth
stirring. After

N, N- di net hyl - 2- (ui&%ﬁ@ryr%g/‘ﬂ%ﬁ ryprethy))-cyslonropyimethyll-dimethylamine

A solution of diethylaluminum chloride in dichloromethane (16 ml, 1 M, 16

mmol) was added to a solution of 5-fluoroindole in dichloromethane at 0°. After
15  stirring for 10 min at 0°, a solution of trans-2-ethoxycarbonylcyclopropanecarboxylic
acid chloride (16 mmol, prepared from 25 g 16 mmol 2-
ethoxycarbonylcyclopropanecarboxylic acid and 1.9 g, 16 mmol, thionyl chloride) in
dichloromethane was added at 0°. The reaction was stirred 1 hr at 0° and 3 hr at 20°.
The reaction was poured over a mixture of 1 N HCI and ice. The mixture was
20  extracted with ethyl acetate. The extracts were washed with 1 N NaOH solution and
brine, dried and concentrated in vacuo. The residue was triturated with isopropyl
ether and the crude trans-2-(5-fluoro-3-indolylcarbonyl)cyclopropanecarboxylic acid

ethyl ester (1.25g) as beige solid.
The crude trans-2-(5-fluoro-3-indolylcarbonyl)cyclopropanecarboxylic acid
25  ethyl ester (0.55g, 2 mmol) was suspended in ethanol and sodium hydroxide solution
(4 ml, 1IN, 4 mmol) was added. The resultant solution was stirred for 4 hr at 20° and
0.5 hr at reflux. The ethanol was removed in vacuo and the residue mixed with
water. The mixture was extracted with ethyl acetate. The aqueous layer was
separated and made acidic with 12 N HCI. The precipitate was collected and air

30  dried to give trans-2-(5-fluoro-3-indolylcarbonyl)cyclopropanecarboxylic acid as an



20 was added dropwise in DM (5 nmL). After 2 hs of stirring at room
tenperature, ice and 1 N NaOH were added, then the m xture was dil uted
further vwoh2medisz and extracted with ethyl acetate. ThePamrgsn2/ascknyer was
dried over anhydrous magnesi um sulfate,_ filtered, and concentrated in
vacuo to give N—dirrethyl 2(3forrry|-i'HHOI-5-

yl ) cycl oprop- | am ne (120 as an oil. 1H NVR (MeOH d41) S 9.8
(s, 25 1H) @ffawh{tesol .30g).gnp 246- 2'2%,1% LGSy 3245, ratemzon g 1.I9 mm. (dd,

J= 15.5, M%tha?% @9H(0§q,02 24427, 6.7, 1M, 2.35 (s, 6H, 2.30 (m

1H), 180(m 5(m 1H), and 0.88 (m 1H). In 5 nL
of acetic acid wasA cmmmmecbleﬁnm@ (Gfﬂlmm}dancﬂd)lwcaiibmylbqylc}oibrc(p’énecarboxylic

30 (0,48 g, 3SBAII0 TRIOY BARDI ANBERP R p AOPBALr R ab AR ared BXho 1
equiv.). Zhe i ALNRINRT dﬁhéth%l%ﬁm?eﬁg t&%&%fﬁrﬁn 791?@1\&0‘1\%&“6 nfrf81) $4s -

Wat er was added after WO 02/ 079152 PCT/ US02/ 066 106 cooling reaction to
room t enper ataddes arghidie tshlaitinn xUUccefqneﬁshmaHE fodhatian Wwgs ¢dneenteadetl i wicuofand N

NaOH. The m ure was,. ex acetate d dri ed,oyer.

Nhvdr ous. meatetFidE HiRpled Sh Ehwliabdu® ity GERUEENEPE s ToBd Fitho L O e
N, N di met hylH@- 4nd-sadiRated Seliphm Diddrbdivee] SORItRR: Fhk!soliibh Y a3 drie8 ov&0sodfim 75%9
as a 5 brown oil. The oil was purified by flash chromatography to give a

brown solid whifafe andopmaeniratpd Fyvaaug e The Igsiducavasrriqrated) ISPIVeR¥-ether to S

788 (5 1800 g 105 (9, o) Tade o HoindorAanb S tibpiboblisaarckoud - & (2

1.89 (m 1H ,duiaetBS)lafrﬂde Hﬂ)239124:l8C( MC/MS mw 2004 GeRAtidiMimeH).23 k. MLt 5
cm . FIMS: 238. ‘( H) - Exanmpl e 152

[2-(5,6-Difl @ek:ffi OﬁﬂlﬂﬂdFNBOyIZ)Mcycl opr opy! net hyI ]-dinethyl-amine / F N H
?r;ngl ? ;lng()[ (r);[ 19: 3gﬁga1£:sé ‘?%ﬂg%ﬁ"aﬁ %g%gc\’/\gr &S Eéng E)giaﬁnbl( 2nt75t gnpgf%?urlg
for 18 h. dimethylamide (0.27 g, 1 mmol) in tetrahydrofuran was added to a suspension of
15  lithium aluminum hydride (0.2 g, 0.5 mmol) in tetrahydrofuran. The mixture was
heated at reflux for 4 hr and stirred at 20° for 12 hr. The reaction was quenched by
the sequential addition of 0.5 ml of water, 0.5 ml 15% NaOH solution and 0.5 ml
water. After stirring for 1 hr, the insoluble solids were removed by filtration and
washed with acetone. The organic solution was concentrated in vacuo and the
20  residue dissolved in methanol and purified by absorption on SCX resin washing with
methanol and elution with 1 M methanolic ammonia solution. The basic elutants
were concentrated in vacuo, dissolved in fresh methanol and made acidic with 12 N
HCI. The acidic solution was thoroughly concentrated in vacuo to give racemic [2-
(5-fluoro-1H-indol-3-ylmethyl)-cyclopropyl-methyl]-dimethylamine (165  mg).
25 LC/MS mw = 247; retention time 0.96 min. Mol wt calc'd for C, sH1oFN,: 246.



The resulting solution was nmade basic to pH >10 with 5 N sodi um hydroxi de
and, after cooling to anbient tenperature, extracted wth diethyl ether (3
x 40 m ) .wohen7asarbi ned or gani c Iayers were washed w th becmasiz@ezd ) and
dried over anhydrous sodium sulfate. f filtrate was concentrated in
vacuo. The crude product was 20 purified silica gel colum
chromat ography, eluting wth hexanes/ethyl acetate (9:1), to afford
3,4-difluoro-5-nitrotol uene (4.63 g, Example3d8 5 |jght yellow oil. 'H NWR S
(400 MHz, CDC13),yf9¢ K= g &~ 10. 3,
To ry. 2 ot (P HpEdgla tlnddt Fyhdnyf-ciabopymddhylialepfflanthe 35 0
42.3 mol ) in anhydrous 25 dinet Iforrram de (20 m) was treated with
di et hyl f or mam de- di et hyl acet al 50 8Vl ) and stirred at 110C
for 3 h, then at 70 C for 18 h. The uIting deep red sol ution was
diluted with brine (150 m) and extrav ed wi th dichloronethane (5 x 30
m ). The pool ed organic extracts wereHfvashed once with brine and dried
over anhydrous SO‘#&&W'&@H& (sIfiorbi3Lihba Pﬁa%ﬁyﬁ%?@l%ﬁfdpﬁﬁ&grdoﬂylyp acid
02/ 079152 PCT/ US02/ 06627 -107 vacuo to a
[ 2- (4, 5- dBf | WomethPlaniide ovaptresoyver- by whirdl- HPhEt ¢hrbmatography on0a @ hiraBedfOD as a
deep red oil ied u st andj n The rodu was used
W thout . fur €RBTL RS 3cidbhid A A0 BskiBhapes B 1Softopanothestc asHhe
[2-(4,5-dif] uqrs gt DbV IR I)IL)‘ﬂumﬂ)I] S@hﬁ‘ﬁﬁt@’ Ln@Wdéthtg set a82260m/
mmol ) and 10 % pal |l adium on charcoal (1.4 g) 1 n met al coﬁo was
hydr ogenat ed (i)Alman$2+(5- fhrpgaB-amdqﬁylaarba@l)asycldpropametarhwdflm faerd dlmlethsrtamdde
through Celite. ,The filtrate was conce ted i crud
pr oduct purifﬁﬁﬁibyaérlﬁ% gdPInUEY | i hr ﬁh?ﬂﬁgﬁéﬁﬁuTﬁgg B&
acetat e, 18: 2)cytio ﬁ%)ﬁﬁgcﬂrb%xﬁh@é&d BRSO A183ndies 28 ) a5 yel | ow
solid. "HNW'S 1H brs), 7.36 10 (1 H dd, J =
10.7, 7.8 Hz), 7. 2°2s<rlml¢m oft (-)- trans 22(33ﬂurzrp -3- mdmlzrl<(a1bqayl)ddclowrepamec41rbosyuc Hz) ,
650(1H m , Oi I rte [ Qi.nd

01d5 d?mgh ll’i!l?de (fQ)O ga\'\@§6 1?1.&1 in dl"IIIIQ agdej sropwise 38h§/ de in

car boxal dehyd1 fanner ‘sini yanol ndol'¢

Exanpl e 1. Humﬂmbﬁr@@ LAVHZ100GRE1B$3 thnSol) (nl THF ﬁ)roorﬁ térﬁpfﬁrﬁl;urelwfﬂ)l stirigd (1
H dd, J =80, 2.8 Hz), 7.38 (1 H 15 dd, J = 3.8 Hz).
5, 6- di f | uor oi IGdFRELORMFSh5RIae I8 gEuRaad @q*réfrd @M\beffrléaearcaorswes dhepicapled 1o -

15 room temperature, diluted with ether, and quenched with aqueous NaOH (1 mL of 1

N solution). The resulting precipitate was filtered and washed with ether. The
organic filtrate was concentrated in vacuo. The residue was dissolved in methylene
chloride, and transferred directly to an SCX resin cartridge. The cartridge was
washed with methanol, and then with methanolic ammonia (2.0 M) to give (+)-[2-(5-
20  fluoro-1H-indol-3-ylmethyl)-cyclopropyl-methyl]-dimethylamine [150 mg, 94%
yield, optical rotation +19.26° (c=1.38 mg/mL, ethanol, 20 °C)]. 14 NMR (MeOH-
d4): §7.25 (dd, J= 8.8, 4.5 Hz, 1H), 7.17 (dd, J= 9.9, 2.5 Hz, 1H), 6.82 (dt, J= 2.4
Hz, 1H), 2.69 (dd, J= 6.5 Hz, 2H), 2.29 (dd, J= 4.86 Hz, 1H), 2.20 (s, 6H), 2.15 (dd,
J=12.8 Hz, 1H), 0.90 (m, 1H), 0.70 (m, 1H), 0.51 (m, 1H), and 0.39 (m, 1H), FIMS:
25  247.3 (M+H)".



t ol uene- 4-sul fonyl ) - 1Hi ndol e- 3- car bal dehyde in a manner simlar to
5-cyano-1| - (p- toluenesul fonyl)indol -3-yl]carbox-al dehyde i n Exanple 1.

H NVR (490 obMiz9152 CDC13) 10.04 (1 H, s), 8.22 (1 H, s), 8r0FIUSh2bée20d, J =
7.7, 2.1 Hz), 783(2H d J =206.7 ,7.79(1H, dd, J = 10.4, 6.6
Hz), 7.34 (2 H dd, J 8.0, 2.7 Hz), 274Y (3 H, s).
5,6-difluoro-I-(toluene-4-sul fonyl)-1Hindol e-3-carbal dehyde was t hen
converted to Example 149

ot noxy- N 1ot hy A el A Gy ety B dplimine |

t ol uenesul fonyl ) -i ndol - 3-yl ] - N- metfhoxy- N- net hylj/acryl ami de in Exanple 1. LC
25 M5 2.74 min; 421.1 (M) +. (Tr 3- N uor o- |
-(toluene-4-sul fonyl)-1 Hindol - 3- - Ny net hoxy- N- net hyl - acryl am de was

converted to 2-[5,6-Di fluoro-I-(toluene-4-sulfonyl)-1H

i ndol - 3-yl ]-cycl opropanecar boxylic aci'd nethoxy-nethyl-am de in a manner
simlar to In a manner similar to example 148, (+)-trans-2-(5-fluoro-3-indolylcarbonyl)-
[trans- 2- ano- | - (p-tol uenesul fonyl )i ndol oprop=1-yl]-N-net hoxy

5-Cy | ]cyc
N 30 rre%hyl%%lPBr@?é‘Fﬁca@o?‘ﬂ“B%ﬁméeﬂly am@ew@srﬁuﬁ ?(ﬁ&we&éé%ﬁﬂm 1Hy
[5,6-Difluor ;nﬂﬂl lms. Coket p
car boxylic ag? (fh tﬁ)ﬁdﬂgmgﬁyﬂ%\;aéngg vert g[l%i({()) mg, J1aPeptical
2-[5,6-D fl uestatidn (—22386]’6(0@} 08 mg/mL, ethanol, 20 °C)).
4-sul fonyl)-1Hindol - 3-yl ] -cycl opropanecar bal dehyde trans-2-[5-Cyano -1-(p
WO 02/ 079152 PCT/ US02/ 06627 -108
t ol uenesul fonyl ) -i ndol - 3-yl ] cycl opro - xal dehyde in Exanmple 1.
"H-NVR (400 MHz, CDCl13) 9.44 (1 H, 4, ﬁl:@ﬁ.‘p Hz), 7.81 (1 H, dd, J =
10. 6, 6. T0Hz), 7. 7N,§alimethydd-(3dbrontindold-@)cyclopzep-14ylhethylaninél (1 H, ),
2.37 (3 H s), 209 (2 H mM, 2.72 (1 H mM, 446 (1 H m. LCGCM: 2.63
mn;, 376.1 (M) +. 5 A solution of =,
trans2[56d|fluoroI-(ptoluenesulfonyl dol - 3-
yl ] cycl opr opane- car boxal dehyde (0. 48 g, S ffrol ), dimethylanine (3 nl, 6
mmol, 2M THF) and t et rahydr of uran_( was treated with sodi um
tri acet oxybor ohydrt BEXIpEE @SSoﬁluthE‘y‘dr%(QI“’f‘ A2 8P 7or suspenstongpniapgal oil, 11

tenperature nd
thgpr esi due tn?é%tl} Jgd dlt&wi N 10 gOdI UMIC%,BOXI gﬁ?@g?hﬁsﬁﬂodﬁ%%ﬁﬁﬁo #

al cohol (10 wmiyiv.)Thenlsalroutsi THEF was stiveat zadoem t«anpcgfmutd for B6mhinxte$. ok sdlutiort hen
cool ed and concentrated in . vacu The sid dj ssolved in eth .
acet at e égd \R/gérﬁgime -C'f"ﬁ’%ﬂflw@a?%ﬁ% Igyﬁrlg gﬁ) dﬁ‘?‘l ﬁir@PWéme ﬂ&Fr’i“@H‘}‘/erer
anhydr ous  sodihgMesdtiohak&: coiftett dffef t1E afESthe UAERIBh G RE stafing2fidBlel OTRD

mixture was quenched with water (50 ml), then diluted with ether. The organic layer

(to
.[

was separated, dried over anhydrous magnesium sulfate, filtered, and concentrated in
vacuo to give N-methoxy-N-methyl-3-(indol-5-yl)acrylamide as a yellow oil which
20  solidified on standing to an off-white solid (1.53 g, quaﬁtitative yield. 1H NMR
(CDCls): 6 8.55 (br, 1H), 7.87 (d, J =18.6 Hz, 1H), 7.85 (s, 1H), 7.38 (d, J=8.5 Hz,
1H), 7.25 (d, J=8.5 Hz, 1H), 7.23 (m, 1H), 7.0 (d, J=18.6 Hz, 1H), 6.58 (m, 1H), 3.78

(s, 3H), and 3.32 (s, 3H). FIMS: 229.1 M-H), reverse-phase HPLC purity: 88%.
A mixture of trimethyl sulfoxonium iodide (4.03 g, 18.3 mmol) and sodium
25  hydride (0.61 g of a 60% suspension in mineral oil, 18.3 mmol) in anhydrous THF
was stirred at room temperature for 3 h. A solution of N-methoxy-N-methyl-3-(indol-
5-yDacrylamide (1.4 g,) in anhydrous THF was added dropwise to the reaction. The
reaction was stirred and heated to a gentle reflux for 16 hours. The reaction was

quenched with an excess of water and extracted with ethyl acetate. The organic



anber colored oil. Silica gel columm chromatography (chloroforn 2M amoni a
in 15 methanol, 9:1) afforded

[ 2- (5, 6- dwblozoraasi H- i ndol - 3-yl ) - cycl opropyl met hyl | - di nmet rgirAsnt/ee271 100 ny,
31 %9 as a light oil which solidified Upﬁﬂ standing. 'H NWR (400 MHz,
CDC13) 8.09 (1 H, br s), 7.40 (1 H m 10(1Hdd J:106 66)
6.89 (1 H d, J =22Hz), 2.38(2H m, . 2.34 (6 H s), 1.69 (1 H,

1.18 (1 H, mextraqj e qple ver»;)anh drpgs p@gppsu}ﬁl sulj@)tei_@hmgd gncbgorpﬁeﬂtratgq;ln
(MH) +. Exanpl g ]
5-(2- D met hyI am no%ell%w |0]-IC)’/I‘C So%l% gﬁiP%%fti% ?)S crllrlgkn}ato(%oi}phySOHCSélrl(I‘:? %eiltu?xln = CN H
Comrercially SQ%aetha]bdoetaﬁe hrlmxanmahahee&ematd:)tmmsl Nehgttlexy(-X¥im&hgl, -25@ndbl-525
nmol ), ammoni um hydr ogen phosphate (47.0 g, 353 mmol ), 1-nitropropane (4.49

g, 50.4 nmoly)eyeoprogtlaghcarbozemidec(0adfi g 280D "Hi NM(€Dhdat ed8dp (br.gdhk | e

oL e ohed 4 O SERL R S S G  BRI R SR Pe

preci pitat e a5 180 6.86 (@ 18y, 3.69 {9, 3H).03125 &)BH)) msefdmsqmr@ho (brireE) W64
water. The filtrate was concentrated in vacuo to afford
5- br ono- 3- cy &Ml Hiardk! 87 (mg1H). 65% as a dark solid. H-NIVR (400 MHz,

CDC13) 8 WD 02/ 07 / :
551 (1 H ). 7. §aify furdyinSgaad o7 0 st ol sfhroniedit bhsdhl 3
d, J =8.6 HZI)HF Ahtsuweqmsl o]\ OIle’ﬁ)OsIofh&ﬁinuﬁf hiyghsi demlethok §-Nmellfy/]-8 - fddl-5- 35%
m neral oi |l dispersion) and anhydrous tetrahydrofuran at 0C was treated

wi th a sdPut iybRydepop-lsyliaghaxanide/@rs g dol emiicds why addedrslowlyrayry aperied an
15 m) by drg t f -78C
tnd trated Ao RO T Bl el FonOh AT R ER U e

dr opwi se addiahdl @ien qﬂ@ﬁcHeﬁS\Mm hqu@owd NAOHE 1M o8 1IN k&dtiof)nd3Pariied t@fdos t he
addition was conplete and then treated with commercially avail able

diethyl-tr anéer@mw@fﬁ opethwhite prsipjlate way fillergd, gvasbed avithnasher, pad thesuraandy 10
stream The i [

t enperat ure, %‘? ré{ Q c%éeg?ré#eg Ilﬁgagpour e% 1{3%19 o %Q%ELL%Y%@{?I acgt&%gg ?%80 m )
and extrast edww hﬂhydﬁidsylha@&eihﬁi sulfabes Fltendd), anifh@neanfrate‘deﬁ m’c@aﬂb(‘glﬁ?(tzf acts

were washed with bri
(indol-5- yl)cycloprop 1-yl)carboxaldehyde (230 mg, 100%) as a yellow oil which

was used without purification. IH NMR (CDCls): § 9.32 (d, J= 4.8 Hz, 1H), 8.15
(br, 1H), 7.41 (s, 1H), 7.27 (d, J= 9.5 Hz, 1H), 7.21 (t, J= 2.9 Hz, 1H), 6.97 (dd, J=
8.4, 1.2 Hz, 1H), 6.50 (m, 1H), 2.76 (s, 1H), 2.17 (s, 1H), 1.76 (m, 1H), and 1.58 (m,
20 1H).
A solution of 2-(Indol-5-yl)cycloprop-1-yl)carboxaldehyde (230 mg) and
dimethyl amine (2.84 mL of 2 M solution in THF, 5. 68 mmol) in absolute ethanol
was stirred at room temperature as sodium triacetoxyborohydride (1.20 g, 5.68
mmol) was added. After 15 minutes of stirring, the colorless, clear solution was
25  concentrated to dryness in vacuo. The residue was dissolved in ethyl acetate and 1 N
NaOH solution. The organic layer was separated, dried over anhydrous magnesium
sulfate, and concentrated in vacuo to give N,N-dimethyl-2-(indol-5-yl)cycloprop-1-yl
methylamine (240 mg, 100%) as an oil.
IH NMR (CDCl3): § 8.10 (br, 1H), 7.35 (s, 1H), 7.27 (d, J= 8.4 Hz, 1H), 7.16 (t, J=
30 2.7 Hz, 1H), 6.94 (dd, /= 11.4, 1.8 Hz, 1H), 6.45 (m, 1H), 2.49 (dd, J= 6.3 Hz, 1H),
2.38 (dd, J= 19.2 Hz, 1H), 2.35 (s, 6H), 1.81 (m, 1H), 1.20 (m, 1H), 0.98 (m, 1H),
and 0.82 (m, 1H).



(1x50 m), dried over anhydrous sodium sul fate and concentrated in vacuo.
Silica gel colum chromatography (hexanes, ethyl acetate 1:1) afforded

2- ( 3- Cyamnwolopoinanl e 15 5-carbonyl ) - cycl opr opanecar boxyl i ®@caaisd2/edehy| ester
(1.12 g, 23 %9 as tan solid. LG Ms: 1.40 _mn; 283 (MH)+. A suspension of
l'ithiumalum num hydride (0.3 g, 7.94 nﬁﬂﬁ) i n anhydrous tetrahydrofuran
(50 m) was cooled to -45C and treated with a solution of the 2-(3- Cyano-1
H i ndol e- 5- car bony? yolagien @b Wﬁad\é&f}l@ém 2dingel-g-ybewsippiogtley! methylamyng o

di ssolved in T rr W th
wat er follo&%gng%(g%g%ﬁﬁiﬂ%g Jﬁh%% ?%%k(?ﬁIB§I%%?EW%p§aP &%ﬂs
removed by fTHE &0 PngasTstmereﬁlalt ora@ mr\@@smpma@tdyah@gtni wromxmtmg,aﬁ er d

2-[ (3-cyano-| Hi ndol - - hydr oxy- net hyl ] - cycl opr opanecar boxyl i c aci d
ethyl ester @@mol)gjasadd %f: Actiginj was wamed: to 7o temperatpoe and stigred for b A
solution of th Y, o0 t I e-
car boxyl |(g:) at(l:ll gngetllﬁg%log]s\?gg Cl(n felg&g&i §¥ lﬁ%foz{}'?%g?%éﬁﬁgr‘g%se ﬂ‘%dqggg ag?r;' and
trifluoroacetahd eafracded[ Svith ¢thyiscetnal ik brpafic andctsrweadeedtiat db¥er anhydrous

triethylsilane (0.57 5.0 mmol ), The sol ytion was stirred for m n and
then di I ut ed PRIEFSIER SHfatey iﬁgtﬁ%ffi angh cpcepirated ¢ dﬁﬁfton%é”ﬁrmlvn‘@meﬁ‘é’f'gz@d wi th

and ari ed overo ROt SUOSDT O dhres B o250 1 S8t baledbIBEall atba i
vacuo to a deeIRANREIHQ.. 5 Fki@avuek oYY 2L eRRIOHE gggb%(zmxmef:

r
ethyl acetate 1:1) afforded 2-(3-cyano-I H i ndol -5 WO 02/
PCT/ US02106637/, 1-51H9, Mi)n%ﬁ&ydic) Je;&ﬂ dph)odahés, 6HY bXY (el R il B0dmhy H) es22:r

(0.62 g, 56 ¢ ht 269. 1

(3 oo (Al L8 SR bbE s i b S A -0 B et LG
(0.62 g, 2.3% ﬂgpgz%,nethanol (10 m ), and |ithium hydroxi de nonohydrate
(0.48 g, 5 11 nmol ) were heated at a gentle reflux for 2 h. The solution
was concentrated in vacuo and the residue taken up in 1 N hydrochloric acid
(30 m) and extracted with ethyl acg{a Tﬂéfgllo m). The conbined organic
extracts were dried over anhydrous sourumsutfate and concentrated in
vacuo to afford 2-(3-Cyano-I| H i ndol -5- I net hyJ¥-cycl opr opanecar boxyl i c
acid (0.45 g, 81% as a |ight bromm?6?#¥ﬁm::ti§10 solidified upon standing.
LC MVE: 1121 mn; 263.2 (WNa) +. N

H
5-(2-Dimethylaminomethyl-cyclopropyl)-1H-indole-3-carbonitrile
Phosphorous oxychloride (0.08 mL, 0.85 mmol, 0.91 equiv.) and dimethyl
formamide (0.32 mL, 4.09 mmol, 4.4 equiv.) were combined at room temperature
with stirring. After 15 min, N,N-dimethyl-2-(indol-5-yl)cycloprop-1-yl-methylamine
20  was added dropwise in DMF (5 mL). After 2 hs of stirring at room temperature, ice
and 1 N NaOH were added, then the mixture was diluted further with water and
extracted with ethyl acetate. The organic layer was dried over anhydrous magnesium
sulfate, filtered, and concentrated in vacuo to give N,N-dimethyl-2-(3-formyl-indol-5-
yl)cycloprop-1-yl-methylamine (120 mg) as an oil. |H NMR (MeOH-d4): § 9.84 (s,
25 1H), 8.04 (s, 1H), 7.97 (s, 1H), 7.36 (d, J= 8.4 Hz, 1H), 7.05 (dd, J= 15.5, 1.7 Hz,
1H), 2.59 (dd, J=12.7, 6.7, 1H), 2.35 (s, 6H), 2.30 (m, 1H), 1.80 (m, 1H), 1.20 (m,
1H), 1.05 (m, 1H), and 0.88 (m, 1H).
In 5 mL of acetic acid was combined 120 mg of crude N,N-dimethyl-2-(3-
formyl-indol-5-yl)cycloprop-1-yl-methylamine, ammonium hydrogen phosphate
30 (0.48 g, 3.62 mmol, 7.3 equiv.), and nitropropane (0.04 mL, 0.5 mmol, 1 equiv.).

The mixture was stirred and heated to a gentle reflux for 16 h. Water was added after



A sol ution of 2-(3-cyano-IHindol-5-ylnmethyl)-cycl opropanecarboxylic acid
(0.080 g, 0.33 mmol ), N, N-dinethyl hydroxyl am ne hydrochl oride (0.065 g,

0. 67 moWP,02879182 di et hyl am nopr opyl ) - 3- et hyl car bodi i m decmgs$onedsbdr i de
(0.077 g, 0.40 nmmol), triethylamne (0.13 g, 1.33 nmol), and

di chl oronet hane (5 m) was stirred at 151"<§nb| ent tenperature for 1 h then
diluted further with an additional 10 m di chl oronet hane. The sol uti on was
washed with CROIHEFEHPD AP crogny Epmmesatie) and Nhe Juiriuren Wasd g dasicl Rerihg | and
brine (Ix5m [ o) I t S
concentr at ed)aldﬁllagralt?Ecl)q\tsdg]Ql ?ﬁ gpgﬁ%t }éiwgsn%e#ﬂel n O}{@téﬁ ackife dd ddd el

yl met hyl ) - cy(ahhwjmmmmcgaes}mnysluilfateadiltérenbtdmdxgomeﬁtiwd:d am‘iuzbeu& @o Qgie N,N79%N)
asa20I|ghtbr (400 MHz, CDC13) 7.57 (1 H,
s), 7.22 (1 4 etﬁ““%ﬁ%?ﬂ?l Fwﬁ Jeyaloprppl-yly mejhﬂarfl@z é@)m&sn?égo)( 35# s)

3.20 (3H, 55) :br(?wxgéll(’?hé'bll Wik uﬁﬁé@ bfl Habh cifbmat r%?eﬁ)hg]to gavena brojvv112§)11(ilw1|fh
0.91 (1 H m. A suspension of l'ithium al um nu 020 g, 0.53

mol) in  anikpd pusy &ygtré@éi*wj kel HPDLC( 51mNMRt(Me@@dﬂlﬁ56t7r%8(tseﬂ-IW7t4D @,
solution 2-(3-cyano- 25 1H i ndol | met h @% cycl opr opanecar boxylic acid
ret hoxy ety e 1 Kfd tfetlr%tﬂ)y/diH}Jy (ddnf% &5, 307 Henlly 2. @dafF

addi ti onal i h h d h n was
guenched w t h vvagg[r)‘lqB 24{2 %?@yg%%&y X%b @y&%@m '2e gll’ H}- gn(%gt 0 m n.
The al um numas@DI9® (wen H).r BRI Hymf | FIMBt ?380 evidH) the filtrate was
concentrated in vacuo to afford 5-(2-Fornyl-cycl opropyl nethyl)-1H 30

i ndol e- 34®arbonitrile (0.034 g, 57% as a light yellow film "H NVR (400

Mz, CDCL3) 9.07 (1 H d, J = 5.16 Iﬂg()a%nggf%z(l H s), 7.58 (1 H s), 7.39

(1H d J. =82 H) 7.22 (1H H,s)280(2Hrr)186

(2 H, 1.40 (1 H, . -111 A
sol ution of 2-(3- [:f?i bl‘iiﬁ g‘I“JI[_{lgd 3n%l¥\9§a%61003) opr §r1'=§g132)/h y'lnl c acid
nethoxy-nethyl-amde(0.029 g, O. 13 prol ), dimethylanmne (0.7 m, 1.4 nmol,
2M THF), and met hyl al cohol (5 m) tre \Wlth sodi um

tri acet oxyborohydride (0.28 g, 1.F ) and stirred at anbient
tenperature for 1 h. The solution was 5woncentrated in vacuo and the
residue applied directly to a silica gel coI um and eluted with

Ejhlrrg[ ﬁ;?gm ngerr:aP Kl 4 fgf;‘@ %OilB‘PBltﬁ‘g}‘lr ﬁ%-pﬁﬁ,) %lgl %mé‘o%}‘g?‘g%?‘{‘g |($ng @34,

69% as 15 mmol) and trifluoroacetic acid (25 ml) were stlrred at ambient temperature for 18 h.

The resulting solution was made basic to pH >10 with 5 N sodium hydroxide and,
after cooling to ambient temperature, extracted with diethyl ether (3 x 40 ml). The
combined organic layers were washed with brine (40 ml) and dried over anhydrous
sodium sulfate. The filtrate was concentrated in vacuo. The crude product was

20  purified by silica gel column chromatography, eluting with hexanes/ethyl acetate
(9:1), to afford 3,4-difluoro-5-nitrotoluene (4.63 g, 40 %) as a light yellow oil. 'H-
NMR & (400 MHz, CDCl3) 7.94 (1 H, dd, J = 9.9, 7.3 Hz), 7.17 (1 H, dd, J = 10.3,
7.6 Hz), 2.61 (3 H, s).

A solution of 3,4-difluoro-5-nitrotoluene (7.33 g, 42.3 mmol) in anhydrous

25  dimethylformamide (20 ml) was treated with dimethylformamide-dimethylacetal
(6.06 g, 50.8 mmol) and stirred at 110°C for 3 h, then at 70 °C for 18 h. The
resulting deep red solution was diluted with brine (150 ml) and extracted with
dichloromethane (5 x 30 ml). The pooled organic extracts were washed once with

brine and dried over anhydrous sodium sulfate. The filtrate was concentrated in



a light salnon colored solid. 'H NVR (400 MHz, CDC13) 8.88 (1 H, br s),
7.66 (2 H dd, J =19.4, 2.3 Hz), 7.33 (1 H d, J =8.4 Hz), 7.18 (1 H,
dd, J = 8@,00785H+Hz), 2.72 (2 10 H m, 2.25 (6 H s), 2pred/use2/éés2m), O0.88
(2H mM, 053 (1 H mM, 0.45 (1 H m. 9NS 0.90; 254.2 (MH)+. Exanple
154 Methyl - [2-(5-trifluoromethyl-1Hind 3-yl)-cycl opropyl rrethyl]l-am'ge
FBCH NHI15 A m xt f 4N|trobenzotr|fluor|de(250 . 131 mMmmop an

4- chlor opheﬁ&ﬁ%@eﬁfgﬁgtﬁ 1($-a-diBuoreg-miraphgpy)-ynyH- ‘HW‘W‘(@O@ )

added drOpW'a%%&\sﬁrredlo@tﬁaces@mﬂm o Mﬁgo ObnROLASRLY &ﬁgéd Qi de
(‘208 ? 7 05 oyl

(32.3 g, 288 mmol )" in r conp etea Ition
the resulti ng‘uxphnrphaactsutajtanon was mai nt al ned at -10C for 3 h then poured

into a mxture of e wat.er 0 eou 00nL he
resul ting ni xture gSPéQPP&é{fég (ﬁquiHL%fP%P‘HP&?&PﬂEH@YEby “ﬁl(i’g al'ﬂl’)f’) 7Fﬁ1-
conmbi ned &xt rAcI0s7 Wahél) Wadh sl oy galladilm”on aREReHMS (NAG, indmbtH§lalcoRbl Bas
dried over sodiumsulfate, and concentrated in vacuo to give the crude

(2-ni tro- 5- t Myfragenasebithy (Batreappriatuscas t3orst forl 2 h andetherr fittere 2hrough Celite.

nitro-5-trifl r etonitril 24. 6 71

di ssol ved in Tg’% ﬂ%{e&w gnt% g na&d%égplgle pg%‘fc’? u JF%)DE’\QSB&%@.

Thi s mi xt ur e colisnn kyiehhegedtated (exefieslkihylo zl%d(a@ (8:2046 aordts,EQifR®koih@dle 16 h
at room tenperature. The reaction was filtered throu&@eacéel ite and

evapor at ed i 1¢8&ud8 e arYéHO‘d@@lldNaﬁ NHAR i ($0Q NHz, 68 1@ 6k Hr b7 é@]ueous

oxiract dBs OFFEdtoyan ChdruAVE Zand T 20 B Bt Dot dcanch dockek -

vacuo. The crosde(1rmtmy.i al was purified by silica gel colum WO 02/ 079152
PCT/ US02/ 06627 -112 chronat ography (hexanes/ et hyl acetate, 20:1, 9:1, 5:1)
to afford 12.9 g Ce5Dityareindgle was eonveited tood.Sreiflbgrpindpie; gralnxaldsbyde et | ow

o }Hsg'w?“a(“ﬁg‘on?m%“’c?c Ophpfhdf's-yprbblaidiy e 'hfii@qﬂf* e MRy (2
COH6F3N 0. 1HMHR0EDCl:) SR75E;HH), 8188, 1MW), 7.9661 Haldnd:= &0, 2.8 Hz), 7.38 (1 H,
15 dd,]=68,3.8 Ho).

5,6-difluoroindole carboxaldehyde was then converted to 5,6-difluoro-1-

(toluene-4-sulfonyl)-1H-indole-3-carbaldehyde in a manner similar to [5-cyano-1-(p-
toluenesulfonyl)indol-3-yl]carbox-aldehyde in Example 1. 'H-NMR (400 MHz,
CDCl;) 10.04 (1 H, s), 822 (1 H,s),805(1 H,dd,J=7.7,2.1Hz),7.83 (2H,d,J] =
20 6.7Hz),7.79 (1H,dd,J =104, 6.6 Hz), 7.34 (2 H, dd, ] = 8.0, 2.7 Hz), 2.41 (3 H, s).
5,6-difluoro-1-(toluene-4-sulfonyl)-1H-indole-3-carbaldehyde =~ was  then
converted to (trans)-3-[5,6-Difluoro-1-(toluene-4-sulfonyl)-1H-indol-3-yl]-N-
methoxy-N-methyl-acrylamide in a manner similar to (trans)-[5-cyano-1-(p-
toluenesulfonyl)-indol-3-yl]-N-methoxy-N-methylacrylamide in Example 1. LC-
25 MS: 2.74 min; 421.1 (MH)*.
(Trans)-3-[35,6-Difluoro-1-(toluene-4-sulfonyl)-1H-indol-3-yl]-N-methoxy-N-
methyl-acrylamide was converted to 2-[5,6-Difluoro-1-(toluene-4-sulfonyl)-1H-
indol-3-yl]-cyclopropanecarboxylic acid methoxy-methyl-amide in a manner similar
to [trans-2-[5-Cyano-1-(p-toluenesulfonyl)indol-3-yl]cycloprop-1-yl]-N-methoxy-N-
30  methylcarboxamide in Example 1. LC-MS: 2.71 min; 435.1 (MH)".
2-[5,6-Difluoro-1-(toluene-4-sulfonyl)-1H-indol-3-yl]-cyclopropane-
carboxylic acid methoxy-methyl-amide was converted to 2-[5,6-Difluoro-1-(toluene-

4-sulfonyl)-1H-indol-3-yl]-cyclopropanecarbaldehyde  trans-2-[5-Cyano  -1-(p-



5 57.25; H 2.98; N, 7.29. (5-trifluoronethyindol-3-yl)carboxal dehyde (6.35
g, 43% was prepared from 5-trifluoronethyl-1Hindole to afford fromin a
simlar rwanen7aise (5- cyanoi ndol - 3- yl ) car boxal dehyde i n Erampise2/dss271H NVR
(400 MHz, DMSO- d6) 12.5, (1H, br s), 10,0 (1 H s), 850 (1 H s), 8.41 (1
H s), 7273 (1 H d, J =28.6H): Ms w2 (M10 H". Anal calcd f or
C1O0H6F3NO 0. 10 H20: C, 55 88; H 2.91; N, 6.52. Found: C, 82, H, 2.64,
N, 6.62. (5- tolpeneseiferbringol-3-yilgyalepropanesarbosaldehydsai Eaarppl)‘:chr beIéIMi%hyde
(8.40 9, TTRo0RALLCERANad (108 § 54 BhlehaioF 81 Y bBIPL 18761 b Gap DRy Sehy de
(5-cyano- | - ( H,tdd| Leres uld)pheg Y4 Hdol)-B5 Y (1) Hamh,ax 3 CBeHys)eZK)B(EHarrpl £71(115 'H

R Aok ot b 1 & 1 o o C
7.48 (2 Hy d, J =A 8. 2dfgdon 2- 3(§f (3|7|ran§)2’-[5|\@dmu%ro’3§§pk(l)\fhwesu ﬁﬂ‘%guﬁﬁ) @d for

C'H12F3NG3S 4. 27 H20 C, 55.58; H, N, 3.81. Found:
3.29; N, 3. 75'l]c1/c&9)prop5;et-¢a|rtbd)qab}ebyrm@548-g,|1 28 mmol) dimethylamine (3 ml, 6mmol

-(p-tol uenes Yindol -3-yl]-N-neth -N_20 net hyl yI de .01 g,
87% was pr e; Pr FH“?S 'tefr)f{l? dro et ?@? Was"Y redted sodiu
t ol uenesul f onyAcktdx§BbroBydiideq@r33ax 8l39ahnieB ahd sﬁ'rr@d mahﬁﬁer{f&é}ﬂﬁérathfb for 1 h.

(E)-[5-cyano-|-(p- tol uenesul fonyl )i ndol -3-yl]-N-nmethoxy-N-net hyl acryl anm de
in Exarrpl e 1.The Hesglrng ¢ etyows eoNBOtgd )y 3aae wnd the reyidug trpated with 1N 7. 97

ff AN s§d1§rnl;@d((§z (r%%n%ﬂ%% a1c%€iof§g'151)3§rh§ ﬂ“ﬁg? Waﬁ,éb%,e% 2 (1

I(: MH_% éna|54(ggiét¢ed lileﬁujfcr deZZ.Hilﬁl%al\%‘ﬂeﬁ aﬁh 50hﬂﬂ:ﬁtrat€d inS¢hchb,; Tthe 4esidlie Nas 6 07..
oun
[trans-2-[5- tdfssﬂva%rubﬁﬁtthtm(ﬁ&dt%@sh@%m#%mvmdwdr@uw]and brine, and
cycl oprop-1- yhika g You%l' BBRY SRR OFRE TPk el RofleentRid ARCRE RPR o
from (E)- [5-tri f

-(p-tol uenes tahfoenycbl))redd:ol Slhydl EelNohwhin ohrpaidtaPaphyt (oylosafoyh/aM ak@mioniaa in

iml t =1 = (P; .
tSIOImueﬁtras P(r)\er ljal%ﬁ ol %36yl 12 E‘f pga q%&‘?u?{‘lpnlﬁ “igel 3 NDrexcigproryAme ¥ i de
in Exanple liimé{ INYRine 4960 31 P&y Q@l?hgoﬂ-%vtﬁéh kbhdi'ﬁedjupbrﬁsthd'g% 'H. 03 (1
H, s), WD 02/079152 PCI/ US02/06627 -11 H H,
s), 7.68 (1HNMB, (400 Mg, Dd13)38.09 §1 Hyb), 7.4041 H,mJ =10 6. H, k) = I?O@cﬁ @3 H

s), 3.16 (3He )1 B ¢35 L2 1P 2% 343 )'334()61{1 AredZ BT 1Yo B, m),
0.90 (1 H, m), 0.78 (1 H, m).
20 LC-MS: 1.95 min; 251 (MH)".

Example 153

5-(2-Dimethylaminomethyl-cyclopropylmethyl)-1H-indole-3-carbonitrile

N

Tz /§\o
-4

Commercially available 5-bromoindole-3-carboxaldehyde (11.3 g, 50.4

25  mmol), ammonium hydrogen phosphate (47.0 g, 353 mmol), 1-nitropropane (4.49 g,
50.4 mmol), and glacial acetic acid (100 ml) were heated at a gentle reflux for 18 h.

The resulting mixture was concentrated in vacuo and the residue mixed with 5 N
sodium hydroxide (500 ml) and ice chips. The precipitate was collected by filtration

and rinsed several times with water. The filtrate was concentrated in vacuo to afford

30  5-bromo-3-cyanoindole (7.23 g, 65%) as a dark solid. 'H-NMR (400 MHz, CDCl3) §



me 465 (MH)-. Anal calcd. for C22H21F3N204S: C, 56.64; H, 4.53; N, 6.00.
Found: C, 56.63; H 4.60; N, 5.93 5 Racem ¢

[ trans- 2-Wwé-oemrdibuor omet hyl -1 - (p-t ol uenesul fonyl )i ndol - 3- pCYAISYD6w27
pr opane- car boxal dehyde (4.13 g, 95 % magq?or epared fromracenm c
[trans-2-[5- trifluororrethyl I (ptolu esulfonyl)lndol 3y|]cyc|oprop- I

: N, met hyl, - i
e e RO e 8 U 2D, 851 AR 5 e W 9% (%, 0,7 =86, 19

t ol uenesul fo Rsle] 3ayi 1 pr opane- car boxal dehyde in Exanple 1. 1H NWR
10(400M—|z,rHD£I\/£ g yj ?%Cﬂ{gd J=57H), 811 (2 H d, J =18.9 H),
7.89 (3 H m, 7.6 S(lSpeHSlOd of JpotasBiudn IHy@ir,xde?(Zlm(g2 18,8 uhmol, 35%. thikdral, oi2. 86

1H, 2.32 H, 1 M5 V& 406 (M H)-. Anal
f;a| cdm f or cﬁ@%ﬂf%ﬁ@@é 3r05%teér@h§3ﬂ0fusargst 5“@%8 Argategt yifiya s@ugsg obs- H,

3.96; N, 3.2

Cirans. 2.5, ?)rrélﬁfl 8’:23? O%%ltn e dis lisso veg jetrihy( ofura 15 ml%] b%edﬁ?yl ise q:g)lltlon
cycl o- pr opaneAfrad Sphiaphd ﬁﬂutﬁdﬂ/\@a§¢®ﬂlﬁi to mﬂrtmlatedwlei abbufylifriui@a i
[trans-2-[5- trifluoronethy

- (p-tol uenes Lﬁzf%ﬁ‘ﬂ()l’l hal heggageps]) by feorypisopididon: aFB%keéPH@Bya@turﬁ GES cSWT B¢ t he

cyanoi ndol - N- rret | am nonet opropane 1 n Exa
(colum = Pheaman&@h@mdﬂwﬂarc@&&y%pro@al& xarﬁﬁxymtp (slﬂélrg ériB4=mfh,ol)f unnalste‘wy =

100, 20 qlbadl ent t olu Stir: V¥ r T oy ng to am2b1ent§empera ure,
1.43 nin. &5 R@wﬁ téed(é £8Tad
| Hi ndol - 3- yla}ld qued eﬁe&nyl poRtdW Inko qu NS dfodfioNc A-éld h@mﬁhﬁa(ocam%fea' W y

avail able (2-nitro-4-t uor onet hyl phényl ) acetonitril
rrrml ) was di stull \ﬂédaten(395@_ i) O-Fhe2 ot Gedrioygaaivdexjtaatsi wbreaweshﬂd \adl (brmé 1 4

0 at 'room t ko uPCRact SR IR R Rl il Pregs siida s 7

evapor ated i RoM@giéhromd rdpﬁ? i(lgixanava sthpPddetald D@?fo&ﬂé&‘@gﬂ -Gyahd ¥ RdoRAUEOUS
sodi um car bonat e and 30 di chl oronet hane ( 2x 200 nL t he conbi ned

organi ¢ dxt r actarbeyDapickaprenasecarkexylic aeid tiydeater €5.1% gr2%) 4 tancsolidehEr at ed
i n vacuo. Th%§:rf‘.9@n{i"x?t2%§i(ﬁ/iH)Was purified WD 02/079152 PCT/ US02/ 06627 -114

A suspension of lithium aluminum hydride (0.3 g, 7.94 mmol) in anhydrous
tetrahydrofuran (50 ml) was cooled to -45°C and treated with a solution of the 2-(3-
Cyano-1H-indole-5-carbonyl)-cyclopropanecarboxylic acid ethyl ester (1.12 g

20  dissolved in 10 ml THF). The mixture was stirred for 1 h and quenched with water
followed by sodium hydroxide solution. The aluminum salts were removed by
filtration. The filtrate was concentrated in vacuo to afford 2-[(3-cyano-1H-indol-5-
yD)-hydroxy-methyl]-cyclopropanecarboxylic acid ethyl ester (1.0 g) as an amber oil.
LC-MS: 1.49 min; 291.1 (MNa)".

25 A solution of the 2-[(3-cyano-1H-indol-5-yl)-hydroxy-methyl]-cyclopropane-
carboxylic acid ethyl ester (1.0 g, 3.5 mmol), dichloromethane (25 ml), and
trifluoroacetic acid (5 ml) was cooled to 0°C and treated with triethylsilane (0.57 g,
5.0 mmol). The solution was stirred for 30 min and then diluted with an additional
50 ml dichloromethane and neutralized with 1 N sodium hydroxide. The organic

30 layer was washed with brine (1x50 ml) and dried over anhydrous sodium sulfate.
The filtrate was concentrated in vacuo to a deep amber oil. Silica gel column

chromatography (hexanes, ethyl acetate 1:1) afforded 2-(3-cyano-1H-indol-5-



by silica gel columm chromatography (hexanes/ethyl acetate, 20:1, 9:1, 5:1)
to afford 12.9 g (65 %yield) of 6-trifluoronethyl-1 Hindole as a yellow
solid: 'HvOWRO(MA8D MHz, CDC1l3) 8.36, (1H, br s), 7.72 (2prdr/usp/066287 (2 H,
m, 6.63 (1 H mM; M W 184 (MH-. Anal calcd. for COH6F3N:. C, 58.38; H,
3.26; N, 7.56. Found: c 58.30; 5 H, 2789 N 749
(6-trifluoronethyindol -3-yl)carboxal dehyde was pregz)ared in 48%tgi;| eld from
6-trifl uor omAm§hyD9yel ﬁa&pénq parboxyilig; ackh ethlstsr (P62 (% 56y%has adight gellow

I b Id MR 400M—Iz DMSO-d6) 12.5, (1H, b ,
)110) gaz 1Oﬁa s) hyg,ngvrs( ?ﬁ”&ﬁlfz&m%@t}% H( d, J = 8.3 Hz), )7 86 (l(H s)r °)
7.54 (1 H d, J =210- (ByﬁonH-;deBS#(‘jgﬂmémyg o(yMopbopAnmrmyhdamdemyr:asmﬂanNQ
C, 56.34; H 7
(6-trifl uoror@tfﬁyg 2251(51"1031 sitae 418dg}li>)4nﬁ§8hwgl QX#%ﬁ%HBPaP%%%éOﬁ%
prepar ed 5n §1%3Hmol Pk ere ettt GPa bEhddd KALRTE N AHE soRti¥h WadthReeatrdeYHe in

simlar manner to
(5 cyano-| - (patuﬂ ashids utdidueyfakémap in BN/ hydracloxahdd {§@denl) and ¢8raeedrmpitle 1.

1H NWVR (400 O d6). 10, 1 H.,. 9.13 H 8.33 (1 d J =
8 3 Hz)( 8 1§ l‘ty]_ aDIY[%g)(gxg) B’g g'lélgel_Fonablﬁ%d organig e&é‘)act’s -y‘ls%%dlilig pivéraanﬁgdmh§ 3
Hz), 7.49 (2 sodiund sulfate @nd EénkentéatétP t(/t3|\7lacu%) to N@ff@iide 2366C {droHH- 111?!@)@-'5

calcd. for C17H12F3NG3S: C, 55.58; H, 3. . Found: C, : H,

3.42: N, 3. 8glmQtEyL){cgclppqoppma@@§ylpW|ac1d|(O 45 g, 81%) as a light brown 011 Wthh

-(p- t ol uepes yl acryl am de was
pr epar ed?pn ghh @g}i }l# &Fsggl}&clﬁ\;\ ,](% ge# ?ﬁ@%l%g %fﬁ%}(p
t ol uenesul fonyl )i md@d)luﬁon/ lof Qa3 ad-dEhyidel-3- 9hﬂetl$)il)r'bj/<ﬂdipr5pdﬂ’e6ztrbbxyllc acid
(B)-[5- cyano((l)oéé)- toI uenesul foNyI )i ndol - 3-yl ] N net hyl acr Iam de

" Example 1 tSibscitagy oy isaine ydophiopide 10085 g, G§] 6. 13

8,1 JH a4 r?méi‘}ﬂzgi &ne%rl%%mj)bkopgg ﬁetgiylﬁaré ?ﬁ}xéle}%{a&cﬁl%flh'e 5@77 % o 50(

33 ( s) miivel), rmethglaﬁmiﬁw((}—lﬁ gAn33 mol); dnd ﬂccmormamg;(f:ag?&s sGrreBAt 74

rgns 21?‘ 6- tamjbt?qnﬁg‘i%g’g’EEWF ?Or (Z op’lﬁgn@’i‘ﬁ?q gm}% FHth 28 95%@9‘&%&)9 opl
|

yl']-N-met h%m&ioﬂsethlaﬁé cah@@aqaﬂbrﬂe«amﬁasmems g8 myar@dm&?c%am @i@mlnmﬂ
(BE)-[6-trifl uoroms{1 % -1 - (p-tol uenesul fonyl )i ndol -"3-yl ] - N- net hoxy-
M

met hyl acr yl aspdism osudm (Ilaimhaﬁmbrbrm@ (lx¥rak sang- {i@ectymroaﬂhy(lmus sodium
Lol venesul ook Bl L REall) LSRG MR PR g
H, ylmethyl)-cyclopropanecarboxylic acid methoxy-methyl-amide (0.075 g, 79%) as a
20  light brown film. 'H-NMR (400 MHz, CDCl5) 7.69 (1 H, m), 7.57 (1 H, s), 7.22 (1
H,d, J =27 Hz),7.11 (1 H, d, J = 1.52 Hz), 3.69 (3 H, s), 3.20 (3H, s), 2.81 (2 H,
m), 2.10 (1 H, m), 1.73 (1 H, m), 1.28 (1 H, m), 0.91 (1 H, m).
A suspension of lithium aluminum hydride (0.020 g, 0.53 mmol) in

2.
H
[

1-

anhydrous tetrahydrofuran (5 ml) at -45°C was treated with a solution 2-(3-cyano-
25  1H-indol-5-ylmethyl)-cyclopropanecarboxylic acid methoxy-methyl-amide in 5 ml
tetrahydrofuran. After 30 min at -45°C an additional 0.53 mmol lithium aluminum
hydride was added. The reaction was quenched with water followed by 1 N sodium
hydroxide after another 30 min. The aluminum salts were removed by filtration and
the filtrate was concentrated in vacuo to afford 5-(2-Formyl-cyclopropylmethyl)-1H-
30 indole-3-carbonitrile (0.034 g, 57%) as a light yellow film. 'H-NMR (400 MHz,
CDCl;3) 9.07 (1 H,d, I =5.16 Hz), 7.71 (1 H, s), 7.58 (1 H, s), 7.39 (1 H, d, J.= 8.2
Hz), 7.22 (1 H, m), 6.98 (1 H, s), 2.80 (2 H, m), 1.86 (2 H), 1.40 (1 H, m), 1.11 (1 H,

m).



dd, J =8.3, 1.1 Hz), 7.41 (2 H d, J =8.1 Hz), 3.64 (3 H s), 3.16 (3H

s), 2.41 (2H, WD 02/079152 PCT/ US02/ 06627 -115 m, 2.32 (3 H, s), 1.50 (1
H, br s),w0.04879132 H, m; M5 me 465 (MH-.Anal cal cd. foPCTTREMELEBN204S:
C, 56.64; H 4.53; N, 6.00. Found: C, 56,56; H 4.46; N, 5.95 Racemc

[trans-2-[6-trifluoronethyl- |-(p-toluentsilfonyl)indol-3-yl]
I rboxal dehyde was prepared in an 89%yvyield fromracem ¢
F%/(r: aﬁgr cz)page ca A SOlthIOI%/ of 2-(3- cygno QH indol-5-ylmethyl)- 0cyclopropanecarboxyhc acid

o171 1 wor ot hedpr lAleRaRY £00Y5)Ade) sARMYSHRLORY PRt byt hox

y-N- et hyl - carboxamd In a r manner ‘to [tran
t ol uenesul fo@ﬂmmndanmhybglco}mﬂ)l(i)pﬂhwas:acdnm(witdehqmm nrrac&xwmgcgly?izdél:_l H E)I\/R
400 MHz, 6) .9..1 =54 Hz

(400 1. DVER9) 9280l S 5 il bngade 3 [ Shre S5l
2.32 (3H, 55) ,coﬂeeqaﬁal@é zﬂz@aﬁto 'ﬁd tHe 7&1&3"5p§md dl\@:tl’ﬂ ﬁ) Qgﬁl&'\@éﬁ)cohﬁﬂﬁhn&al Cd

for C20HL6F3NCES: C, C
3. 25. Racem ¢luted with chloroform methyl alcohol trlethylamlne 95:5: 01 to afford 5- (2-

E:;E?g;r gpgget%ns?lh ?a(ra bd }nh%y C’fcq)o r ?}}i'ﬁ'lgthgﬁaﬁ%g“ﬁ%? g?rgpp"ﬁ Q%)Tﬁ' 8770 B eni ¢

[trans- 2-[ 6-atlight éammltfelbmdl solid. 'H-NMR (400 MHz, CDCls) 8.88 (1 H, br s), 7.66 (2 H,
| - (p-tol uenesul fonyl)indol - %é} clo gro ane- car boxal dehy de 15 fol | ow ng
7806l B e

the procedur é¢ batlPinéd Har - 68 (1 H, dd)) % Sélfnéﬁﬁi[)ﬁz 72 (2

cyanoi nd 3yl { ) p LC M5

(Col um S pnEhlias Vine trg @hr 1 PSR AP IPAR b E3TPLTRY, o 2
100, gradi eﬂICMSr@.%;BSMIQMH)I*OW rate = 5 nl/mn) me 269 (M+ H+, tR
1.43 min. 20 Exanple 156

Ethyl -[2-(6-trifluoronethyl-1Hindol Exayiple 854! opr opyl net hyl | -am ne F3CN i
H N H Racem c

[trans- 2-[ 6-tri fMgghdreibririflneramethyl-1H40dol-3yhyyelaprenydmethy)l-amine

cycl o- propane was prepared in 49%miyerall yield in a manner simlar to the
above 25 exanple. LC-MS (colum = NOMEREX Luna C18 S5, 4.6 x 50 nm
start 9B = 0, final B = 100, gradi —smn flowrate = 5 nL/mn)
me 283 (M+ H+, tR 1.46 nin. l

N
H

15 A mixture of 4-Nitrobenzotrifluoride (25.0 g, 131 mmol) and 4-
chlorophenoxyacetonitrile (24.1g, 144 mmol) in dry DMF (200 mL) was added
dropwise over 1 h to a stirred solution of potassium tert-butoxide (32.3 g, 288 mmol)
in dry DMF (200 mL) at -10°C. After complete addition the resulting purple
solution was maintained at -10°C for 3 h then poured into a mixture of ice water (200

20 mL) and 5 N aqueous HC] (200mL). The resulting mixture was extracted with
dichloromethane (3 x 300 mL). The combined extracts were washed with 10 %
aqueous NaOH, 5 N HCI, brine, dried over sodium sulfate, and concentrated in
vacuo to give the crude (2-nitro-5-trifluoromethylphenyl) acetonitrile. The crude (2-
nitro-5-trifluoromethylphenyl) acetonitrile (24.6 g, 107 mmol) was dissolved in 9:1

25 EtOH:H20 (300 mL) and glacial acetic acid (3.0 mL). This mixture was
hydrogenated over 10 % Pd/C ( 10.0 g) at 50 psi for 16 h at room temperature. The
reaction was filtered through celite and evaporated in vacuo. The residue was
partitioned between saturated aqueous sodium carbonate and dichloromethane ( 2x
200 mL) and the combined organic extract was dried over sodium sulfate, filtered,

30  and concentrated in vacuo. The crude material was purified by silica gel column



WO 02/ 079152 PCT/ US02/ 06627 -116 Exanple 157 _
Benzyl -nmet hyl -[ 2-(6-trifluoronethyl -l Hindol-3-yl)-cycl opropyl net hyl]-am ne

F3C \\ ~ NvOM2mrIRsTem c PCT/US02/06627
[trans-2-[6-trifluoronethylindol-3-yl]-1-(N benzyl - N-net hyl am no- 5
met hyl ) - cycl opropane was prepared in 78%dVerall yield in a manner simlar

to the above exanpl e. I\/B(c m e n Lu Cl8 S5, 4.6 x 50 mm
start 9B = @D r%fﬁ&ra% eiwsfe&yﬁa%a{% %rﬁ herL B '}?qfqi d& S &l® % el / ni n)
me 359 (M + o¢eR)difubRBmedf- 11- mdoﬂeﬂas MBlesoliad 'H NMR (400 MHz, CDCly) 8.34,
3-(2- I\/Ethylamnorrethyl-ccoro )-1 |ndole60arbon|tr| e

A mixture of (BHnbt $)07{95t((bIHLm)1745 é2 (Bon)0 732 185, myd.63 (DH:n()éMBThﬁlff; é&‘gdf

di met hyl f or 04 S ted to or
1615 h. ThMhER, AReaty 1t Bk o 8 Gty 1l B R w6 w1
EtCAc (4 x 2%@2@){ 2. bgenorgani c | ayers were washed W|th H2O, brine, dried

over sodium ‘sulfafe ftifltered, and concentrated in vacuo. The solid
residue was trit ur(é{tnﬂumpmhthyhmimhaeé)cmogald@yde (6.35 g, 43%) was prepared from

(il st i”ﬁﬁ,“y' AR D el A o i 3 SihTd masbies 40 & finofiaol 3: g5 (4
H 20 m, gbcﬁrboﬂdd@h ydé 111-E3(§m )1.. ZH%M(RGK}UO Nﬂ-lz WS@ ﬁfﬂﬁS ((IM:IIHl)I"l- $) Anal
cal cd. for 11H11N302 Foun

4.99; N, 19. 4@0(14H,(52r&;59rétﬁyshﬁm4ddlﬁ r$91|7)738(1nﬂtd,d-=b§rﬁzﬂm MStrée(ZHB(M g,

(6.0'5) 4" 80psRRARE F et NERR0 TR G op s B S eR BB Fobad Bt e e

over celite ggcgze}qag@nalweg@n 25 vacuo. The residue was partitioned
bet ween 5 %aqueous HJ solution and Et20 ( 2x 200 nL) and the conbined
organi ¢ extract wds-tidwdreaetiyt-h-(priolneneseiforad)inglpbd-yl)carboxaldehyde (8.40 g,

77%) was prepared from (5-trifluoromethyindol-3-yl)carboxaldehyde in a similar
manner to (5-cyano-1-(p-toluenesulfonyl)indol-3-yl)carboxaldehyde in Example 1.

15 'H NMR (400 MHz, DMSO-dg) 10.1 (1 H, s), 9.08 (1 H, s), 8.41 (1 H, 5), 8.21 (1 H,
d,J=8.8Hz),805(2H,d,J=84Hz),780(1H,d,J=88Hz),748 2H,d,J =
8.2 Hz), 2.36 (3H, s); MS m/e 366 (M-H)".Anal calcd. for C7H2F3NOsS e 4.27 H,0:
C, 55.58; H, 3.29; N, 3.81. Found: C, 55.42; H, 3.29; N, 3.75.

(E)-[5-trifluoromethyl-1-(p-toluenesulfonyl)indol-3-yl]-N-methoxy-N-

20  methyl-acrylamide (9.01 g, 87%) was prepared from (5-trifluoromethyl-1-(p-
toluenesulfonyl)indol-3-yl)carboxaldehyde in a similar manner to (E)-[5-cyano-1-(p-
toluenesulfonyl)indol-3-yl]-N-methoxy-N-methylacrylamide in Example 1. '"H NMR
(400 MHz, DMSO-ds) 8.69 (1 H, s), 8.21 (2 H, m), 7.97 2 H, d, J = 8.4 Hz), 7.76 (2
H, m),7.44 (2H,d,J=8.1Hz),7.22 (1 H,d,J =16 Hz), 3.78 (3 H, 5), 3.23 (3H, s),

25  2.33 (3H, s); MS m/e 453 (M+H)".Anal calcd. for Cy;H;oF3N;04S ¢ 0.5 H,0: C,
54.66; H, 4.37; N, 6.07. Found: C, 54.96; H, 4.08; N, 6.05.

Racemic [trans-2-[5-trifluoromethyl-1-(p-toluenesulfonyl)indol-3-yl]
cycloprop-1-yl]-N-methoxy-N-methylcarboxamide (5.48 g, 76%) was prepared from
(E)-[5-trifluoromethyl-1-(p-toluenesulfonyl)indol-3-yl]-N-methoxy-N-

30  methylacrylamide in a  similar manner to  [trans-2-[5-cyano-1-(p-
toluenesulfonyl)indol-3-yl]cycloprop-1-yl]-N-methoxy-N-methyl-carboxamide in
Example 1. 'H NMR (400 MHz, DMSO-dg) 8.12 (1 H, d, J = 8.7 Hz), 8.03 (1 H, s),



sodiumsulfate, filtered, and concentrated in vacuo to give
6-cyano-lHindole (13.5 g ,729% as a light brown solid. 1H NVR (400 MHz,
DVSO- d6) wo.0Z/otasy br s), 7.89 (1H, s), 7.72 (1 H d, J R2C31BRoAg627 7. 65 (1
H m, 7.32 (1 H m, 6.59 (1H, m; M g{% WO 02/ 079152 PCT/ US02/ 06627
-117 141 (MH Anal calcd. for COHEN2 180 2O C, 75.09; H 4.34;, N
19.46. Found: C_74.92; H 4.29; N, 19, 34.

(6- Cyanoi ndol- 98- @1 H.chibo$d)-debd teHwids Hoepdhald 1 7 $2 b3 H21 149 (P &J =

S ol 1T AT AL, S TRIRE k2 450N AR s . ) H e a R IRy de 11
8.55 (1 H, rr)n/e&623M€H)'1Anadcéldd.:foBC%}blfl)gNé@;S?m,(S,lﬁ.M; HY4.5% %40 Foundd, J =
8.2 1.4 Hz): 9 A . CIOFBN20 0.10 H2O G,
69.84; H, 3?&3%&3?’%64-%8;.N’(%d:n?; 69.68. H, 3.54: N, 16.36. _
(6- cyano- - (p- ol wgnesil | @hub bl BCAN.SroHeEA DBl AR FRIAL PRIl N a1

10 88% yield from (6-cyanoi ndol -3-yl)carboxa yde in a simla nner to
(5-cyano- 1- ppopaot-oahexalli¢hyde | (Filddpl 93-%) Maarpropaed dtopl ga¢emiEx(ampb-2-[5- 1H
NVR (400 MHz, ..DNVSO- d6) . 10. 1 s 4 (1 H s), 846 (1 H.s), 8.27
(1 H,( d, J =’t’éf.“?fﬂ}‘?‘?‘y%.1'1%“‘315&‘3#}!‘%‘%{‘,}'))3““%1' 4 ﬂ&‘f?fo??'glﬁ(ﬁ'“ﬁ,(‘hod‘éﬁNj = 8.2,
1.3 Hz), 7. 4%ty darbdxahide 8.iR H&); senid& ( 3hhnnes) ; tdVB Waﬁs:ﬁz[g-((%é‘l)k(p- 15
(E)-[6-cyano-I - (p-tol uenesul fonyl)indol - 3-yl]-N-net ho>%/- N- met hyl acryl am de
was prepar ed t¢lpengsulfomydindolt 31t Isielopropgamenrboxatdehyde in Example 1. "H NMR

t ol f ' | e ' i g N t

(5 Tacerb o HogMEe Vs KA FRDR IR BB B 8 O A I TROHDL D89G B i e
R B e T N
V200 (1 a2 Qugnig 7 or mf Msmiesdd atky Apaksalds, forCaria0i$) & v
Found:c 60350y 395,805.40 g T MU, 396: Ris 88 B 467 1026
[trans- 2- [ 6- cyanoRaedmict ol _L:’emszia[s-ﬁmb)dumwm@ow]ygt]yh{(m}anm?ymmqmetm)

(N—E;rfa E g?éygnl\l-og?cglg%lrgp%glg C\)N)élgrlyre%%re & (g) gtg sa,lrﬁgb (I)Vrf]:rzﬁl )Elsiglé} ¥r|o%1 rdzicer;n%r?trans-2-[5-

(p- t ol uene- syhfiRRYndihgHP)(poluédeshif SHRAYRIOY-3 N1 B dlprasdnkl A AgIdbRy R sim | ar

manner to
[trans- 2-[ 5- é9idavang - (hs- podogdures uddtbngd )fondibie- Brephiatipn| opr @9:28)ytahs-R-[fret hoxy

;jN' Jm:t hyl - C%)r/zpn%)l(nacf(r)'l-q?yl]-rl1—(E%I%&Bgﬁm%nor%e%%cﬂ)%go%a%h Exarr?pl%ml. 8'L:E§MS1' H
(column = Phenomenex Luna C18 S5, 4.6 x 50 mm, start %B = 0, final %B = 100,
20  gradient time = 3 min, flow rate = 5 mL/min) m/e 269 (M + H)", tg 1.43 min.

Example 155
Methyl-[2-(6-trifluoromethyl-1H-indol-3-yl)-cyclopropylmethyl]-amine

F3C AN~ N <
l‘ H

N
H

25 The commercially available (2-nitro-4-trifluoromethylphenyl) acetonitrile
(14.0 g, 60.8 mmol) was dissolved in 9:1 EtOH:H,0 (50 mL) and glacial acetic acid
(1.4 mL). This mixture was hydrogenated over 10 % Pd/C ( 5.0 g) at 50 psi for 16 h
at room temperature. The reaction was filtered over celite and evaporated in vacuo.
The residue was partitioned between saturated aqueous sodium carbonate and
30 dichloromethane ( 2x 200 mL) and the combined organic extract was dried over

sodium sulfate, filtered, and concentrated in vacuo. The crude material was purified



1.0 Hz), 7.98 (3 H mM, 7.83 (1 H mM, 7.67 (1 H dd, J =18.2, 1..3 Hz),
7.41 (2H, d, J =30 8.1 Hz), 3.63 (3 H, s), 3.15 (3H, s), 2.40 (2H, m,
2.33 (3 Ryo9p/H791545 (2 H m; M5 me 422 (MH)-. Anal cal edT/uS02/06627
C22H21N304S: C, 62.39; H, 4.99; N, 9.92. Found: C, 62.15; H 4.78; N,
9.84. WO 02/079152 PCT/ US02/ 06627 -118-F4cenic [trans-2- [6-cyano- |

- (p-tol uenesul fonyl)indol -3-yl]-cycl opropane carboxal dehyde was prepared
in a 37% yi ebd silicargel eQlomn chfamaiegraphy Gexangsfethyl gestate, 20:1, 9:1, 5:1) to afford

tol uenesul f 0:}%&@% tygelx J)f: g—?nf?lporgrgetiliylyhll-nll\ldoqes XII(J)\I_ WY WRQ%@(V‘ de

ina simla

[trans-2-[5- @M&ﬂQZIDCEPSB@l @l&ﬂ&ﬁls),f'DTEydz)H,nﬂQI7,$}yjH§:MQJ 6.8 P& )P MS m/e

car boxal dehyde i n Exanp . "H NVR (400 MHz, DVMBO-d6)_9.11 (1 H d, J =
5.5 Hz), 8.38%(N-H). dmahcalcdlf@ GeHF3N: 69583801 336; N . (Hound: &, 5§30; 8. 1
Hz), 7.69 (1H4292d§, Jo= 8.2, 1.4 Hz), 7.41 (2H, d, J = 8.0 Hz), 2.76 (1 H,
m, 233? 14(1H m, 1.70 (2H, m; MS me 363 (MH)-. Anal

cal cd. for QOHlGMﬁﬂB:or@etﬂi&mﬂd:t 34l carBoxtdehlyide ¥ab repacednioh: 48% yﬁﬂd@fb;m H,
4.45; N, 7.47

[trans-2-[6- éﬁ&h&?‘ﬁ’&tﬂmﬂ I1-{ndele Nipet Ayl éﬁw%rrem%mfcyéf’o (prepeindolids

prepared in &%ar%)@ﬂéd@ﬁ@ 113%)(2(&1?1\591" aljy NVIR! @00 VIR, 'TBVISIO)- 86)[1t2r53Q§H2b1[ 5;
cyano- 1- ( p-t ol'uenesul f onyl )i ndo ] - cycl opr opane- car boxal dehy

fol | owi ng t hd0.0gddt.edus. é%(th, YNV (ﬂcH & He BB dfrar 486 6hHok), 7.54 (1 H d J=

' Exanpt 1 B BT I0R AWt bt bl 3¢ Bl ERIOGRE Yo L BR RP2TE
ZgG_((I\)/IJ:—l;]ilGS?gPTU%&?}O% ﬁ@gﬂi}@@%lNlmsﬁ 3mn, flowrate =5 n/mn) me

3-(2-Ethyl am norret(mﬂ‘t%f@méfﬁb’bh@ YalugrepHipaydinglobaryblsarboxaldehyde N HWaN 20 H
Racem ¢ [t raB? r?%g%ﬁ &%3@9%”‘}%@ 1t (61trﬁi}fo?&1@édsgﬂﬂh§l%p&¥% a?dé &PLRPAne

was prepared”’i %'overa yield 1 n a nmanner ve ‘exanpl e.
LC- M5 ( col ugimitar Phasmee nex ijyaanGJB(p%lueﬁeﬁllﬁonﬁlOmdm-S-S'I)ezlrboﬁ@deﬂhyﬂe ﬁn nal
VB 7 500y IRAhal 1. "HRMR (il M, DRSS A0 A OB [Hey28 %M D
J=8.3Hz),8.19(1 H,s),805(2H,d, J=84Hz),7.77 (1 H,d, J =83 Hz), 7.49 (2
H, d, J = 8.2 Hz), 2.35 (3H, s); MS m/e 366 (M-H) .Anal calcd. for C,7H2F3NOsS:
C, 55.58; H, 3.29; N, 3.81. Found: C, 55.48; H, 3.42; N, 3.82.
(E)-[6-trifluoromethyl-1-(p-toluenesulfonyl)indol-3-yl]-N-methoxy-N-

20 methylacrylamide was prepared in an 85% yield from (6-trifluoromethyl-1-(p-
toluenesulfonyl)indol-3-yl)carboxaldehyde in a similar manner to (E)-[S-cyano-1-(p-
toluenesulfonyl)indol-3-y1]-N-methoxy-N-methylacrylamide in Example 1. 'H NMR
(400 MHz, DMSO-dg) 8.75 (1 H, s), 8.21 (1 H, s), 8.13 (1 H, d, J = 8.4 Hz), 7.96 (2
H,d,J=84Hz),7.73(2H,m), 745 (2 H,d,J =82Hz),7.22 (1H,d,J =16 Hz),

25 3.78 (3 H, s), 3.23 (3H, s), 2.33 (3H, s); MS m/e 451 (M-H).Anal calcd. for
CHisF3N2O4S: C, 55.74; H, 4.23; N, 6.19. Found: C, 55.78; H, 4.13; N, 6.13.

Racemic [trans-2-[6-trifluoromethyl-1-(p-toluenesulfonyl)indol-3-
yllcycloprop-1-yl]-N-methoxy-N-methylcarboxamide was prepared in an 83% yield
from (E)-[6-trifluoromethyl-1-(p-toluenesulfonyl)indol-3-yl]-N-methoxy-N-

30 methylacrylamide in a  similar manner to  [trans-2-[S-cyano-1-(p-
toluenesulfonyl)indol-3-yl]cycloprop-1-yl]-N-methoxy-N-methylcarboxamide in
Example 1. 'H NMR (400 MHz, DMSO-d¢) 8.15 (1 H, s), 7.89 (4 H, m), 7.62 (1 H,

dd, J=83,1.1Hz), 741 (2H,d,J=38.1Hz), 3.64 3H,s),3.16 (3H, s5), 2.41 (2H,



25 Exanpl e 160

3-(2-Di et hyl am nonet hyl -cycl opropyl ) - 1H i ndol e-6-carbonitrile NC N H WO
02/ 079152wBG@THt1E82/ 06627 -119 Racem c PCT/US02/06627
[trans-2-[6-cyanoi ndol -3-yl]-1-(N, N-di et hyl am nonet hyl )- cycl opr opane was
prepared in 60 %overall yield in a mannde- si m'Iar to the above exarrple
LC-M5 (col um = Phenonenex Luna Cl8 S5, 4.6 X start 9B = final
B = 100, gradi 242 (3 ﬂ@ré) 1.59 (ki brs).dv % Gt B, m) 51\’1§1_m/m4ﬁ§ (NBHM@laiG@CQ NPR H) +,

tR 1.10 mn.

[ (Ethy! - et SR RAP helht P SRS Fand, GoPSSE b GN I e ne
10 Racem c [trans-Raeérﬁxccyanm fretnls-23f6ytriftudrondtief] Hy(p- tohueaesuyfoayi) indore3-hy ) -
cycl o- propane was prepared in 55 %overall yield in panner Sj mlar to t he
above exanpl¥clopreps-qaspxaldshydentyat prcasred lmﬁa‘@&@e&sfrw BesMisJgHi-2st ar t

9B = 0, i‘l) Ngs- tr@oiorégl@% W(ﬁ‘%lﬁ%&esﬁlf@l)md%l Blyheyblbfip! BYS-NnRtBxy Hen) e

254 (M +
3-{2- [(Benzylmemtgﬂlrcytboaamml@) met hyl | -su;utdropnnzpmle} 1td i nideine-265eambohi(pri | e
NCN N H Race

[ 6- cyanoi ndoltO ‘S?L']‘l%%‘y®l\'ﬁd8.]aﬁz391°yﬁ-°ﬂré’?ﬁ’§ﬂ %?%}FB’PH% 1 Bxgmplecilo plflolﬁjémze was

prepared in (456 0Ll BMSOidg) 912 01 H Hﬂﬁn%MHk 8I1@r 19 hﬁ9@ Me exsxrgi
LC- M5 (col umz1 = Phenorrlane>?%'jLunal(| 18°S jn (rrm Sg tart b:p m) |naI

o8B = 100, gr éblldénl =t8i3vd . EH2), -4l (3 Hod; Jrat3e1 HZB2r718/(ﬂ:Hn)n)rr2 é2@ﬂ> S()J\Z B+,
10 H, m), 1.71 (2H, m); MS m/e 406 (M-H) .Anal calcd. for CyoH;sFsNO3S: C, 58.96;

H, 3.95; N, 3.43. Found: C, 58.93; H, 3.93; N, 3.25.

Racemic [trans-2-[6-trifluoromethylindol-3-yl]-1-(N-methylaminomethyl)
cyclopropane was prepared in two steps and 56 % overall yield from racemic [trans-
2-[6-trifluoromethyl-1-(p-toluenesulfonyl)indol-3-yl]-cyclopropane-carboxaldehyde

15 following the procedures outlined for the preparation of (1S,2S)-trans-2-[5-
cyanoindol-3-yl]-1-(N-methylaminomethyl)cyclopropane in Example 1. LC-MS
(column = Phenomenex Luna C18 S5, 4.6 x 50 mm, start %B = 0, final %B = 100,
gradient time = 3 min, flow rate = 5 mL/min) m/e 269 (M + H)", tr 1.43 min.

20 Example 156
Ethyl-[2-(6-trifluoromethyl-1H-indol-3-yl)-cyclopropylmethyl]-amine

FyC \QTQ\\\\\ N P
| H

N
H

Racemic [trans-2-[6-trifluoromethylindol-3-yl]-1-(N-ethylaminomethyl)-
_ cyclo-propane was prepared in 49% overall yield in a manner similar to the above
25 example. LC-MS (column = Phenomenex Luna C18 S5, 4.6 x 50 mm, start %B = 0,
final %B = 100, gradient time = 3 min, flow rate = 5 mL/min) m/e 283 (M + H)*, tg
1.46 min.



1.34 mn. 25 Exanple 163

3-(2-Di met hyl am nonet hyl - cycl opropyl ) - 1Hi ndazol e-5-carbonitrile NCN H
WO 02/ 079%622/0153JS02/ 06627 -120 n-BuLi (1.9 M 26. 3 ni, peO/usnmbes2Mas
added dropwi se to a solution of dii soprﬁﬁyl amne (7.71 nL, 55 mmwol) in 100
mL anhydrous THE under N2 at O0C. After m nut es, the reacti on was cool ed
to -78C. A solution of 4- quorobenngMrll? 6.06 g, 50 mml) in 20 nL
anhydrous THE was added dropw se, 5 rate to maintain an internal

tenperature oflsenzgﬁnetﬁfyi fz (éin‘iﬂﬁdnﬂﬂneil%’l 1H1-fhdi-3- )‘lﬁhiclgﬁ@z{ng&tﬁgﬂaalﬁlhb met hyl

borate (8.41 was added driopw se at ‘suc mal ntain an
internal tenperature of -78C. Thg‘\\\wg red and gradually
warmed to roomtenperature over 16 ‘s The reacti was cool ed to 10C and
25 nL 6N HO was added. After stirring at roomtenperature for 4 h, the 10

reaction was partitioned between water and ethyl acetate. The organic |ayer
was washed three Racemg {trans- ﬂLﬁatriﬂuoﬂjmethﬂﬂdom&@l]aq-(ﬂﬁmcszyleﬂ'mahymmopooI ed

d d t dt th 6N HC li.d wh
ext 1 act edSby MEEEY hbthey o GEpared Bt oo SvebAbyigld P ar L B ver o

pool ed, dri edpgyveéxanpié.umc-Ms (@emn %Bh@ﬁé)@ﬂuﬁd’@lﬂ%e@ 6Ls(lslﬂmnl
vacuumto give 2-fluoro-5-cyanophenyl 15 boronic acid (5.74 g, 70% "H NWR

(500 MHz, acébBﬁeO digp! BBos 100, gradiend time =3 minAlow mt&= |§zr)1L/n7in9@1/e( BSHMm |

7.31 (1 H, m’ & 1%§85 Hz). Anal. calcd. for C7HSBFNO2: C, 50.97; H, 3.05;
N, 8.49. Fouc? &' 519, 'H 3.19; N, 8.26. To a solution of

2-chl or ocar bonyl - cycl opropanecar boxylic acid ethyl ester (5.30 g, 30 nmol)
and 4-net hyl benzene thiol ( 3.73 g, 30 mml) in 150 nL hexane 20 at 0OC was
added a 48l ution of Et3Nin 25 nL hew se. The reaction was warned

Lo room tenperat ur & agrehl i Rfb oty HopFify RO flaBlcSE- LR Rl as 1 emoved

by filtration and wa exan e was concentrated in

vacuo to give 7.88 g (99% of NC N '

2- p-tolyl sul fanyl carbonyl - cycl opropa oxyI it acid et hyl ester as an

oil: 1H NMR (500 MHz, CDC13) 7.30 (2 H'weé, J = 7.93 Hz), 7.22 (2 H, d, J =
H

7.93
A mixture of 3-nitro-p-tolunitrile (30.0 g, 185 mmol), DMF (100mL), and

dimethylformamide dimethylamine (24.3 g, 204 mmol) was heated to 110 °C for 16

15 h. The deep red solution was poured into H,O (1L) and extracted with EtOAc (4 x

250 mL). The organic layers were washed with H,O, brine, dried over sodium

sulfate, filtered, and concentrated in vacuo. The solid residue was triturated with

hexanes to give 4-(2-dimethylamino-vinyl)-3-nitro-benzonitrile (28.5 g, 74%) after

filtration. '"H NMR (400 MHz, DMSO-ds) 8.22 (1 H, s), 7.83 (2 H, m), 7.65 (1 H,

200 m), 5.67 (1 H,d,J =13 Hz), 2.98 (6 H, s); MS m/e 219 (M+H)". Anal calcd. for
CiiHiiN3;O,: C, 60.82; H, 5.10; N, 19.34. Found: C, 60.54; H, 4.99; N, 19.40.

4-(2-Dimethylamino-vinyl)-3-nitro-benzonitrile (28.5 g, 131 mmol) was

dissolved in MeOH (850 mL) and hydrogenated over 10 % Pd/C (6.0 g) at 60 psi for

1.5 h at room temperature. The reaction was filtered over celite and evaporated in

25  vacuo. The residue was partitioned between 5 % aqueous HCI solution and Et,0 (

2x 200 mL) and the combined organic extract was washed with brine, dried over

sodium sulfate, filtered, and concentrated in vacuo to give 6-cyano-1H-indole (13.5 g

, 72%) as a light brown solid. 'H NMR (400 MHz, DMSO-dg) 11.7 (1H, br s), 7.89

(1H,s),7.72 (1 H,d,J = 8.2 Hz), 7.65 (1 H, m), 7.32 (1 H, m), 6.59 (1H, m); MS m/e



25 Hz), 4.17 (2 H q, J =7.02 Hz), 2.60 (1 H m, 2.37 (3 H s), 2.31 (1
H m, 1.54 (2 H nm, 1.29 (3 H t, J=7.02 H). MSnle 262.92 (M- H)-.
Anal . calwad.n2dmsCl4H, 603S: C, 63.61; H, 6.10. Found: C, P631582/0d627 6. 17.
To a m xture of 2-fluoro-5-cyanophenyl bﬁ] nic acid (3.10 g, 18.8 mmol ), 2-
p-tol yl sul fanyl carbonyl - cycl opr opanecar ylic acid ethyl ester (3.30 g,
12.5 mol) 30 coiger t hi ophene- 2- car box (X:Iiftte (3. 18. 8 mmul

tris(di benzylll‘léie(i‘t’ér et éva) calicgafar LenHshe 0) i‘koad@hc7t5g(l9l§® tg4; b, )113 46nol ) |

and tri-2-fur has | ) under N2 was added 125 niL anhydrous
THF. The reaclzzéll"cl)&h) @h@]g{l%&g%@%drlg}am 02/ 079152 PCT/ US02/ 06627 -121 h,

then poured into 36Cyahoinddle3-yBemibexaldedgdeedvasi propfred inl64t92Oyiclihfroer gani c
| ayer was extracted with 0.1 N HCl, water, saturat ed NaHCO3, and water. The
or gani ¢ ext r gyanapbH-ipgqle ding g Similea; manReS| foat(@-cyangipdakd-Wicagboxaldahysisr it i ed

by flash s E%Hl%@f a‘@rNMl’@ @0 Vif2, BRtsolah 2. SN braG el & 12885 (Pul0Y

as the el uent to
2- (5- cyano- 2f), GdBdlhhmkéydsQMIdeHneﬂ,aiﬁ)&xyHg dd,alc @. ZetIMyII-Iz)eMSam/c(Z 17

Gion w7 QR Shd old et ¢ Ho: 167 688 Hy 3o N 2k 1)
3.10 (1 H, mFo”gd4§4§<91%§:Ndem4l\i1§§6 (2H m, 1.28 (3 H t, J =7.02 H).

Anal . caI cd. for 36; H 4.63; N, 5.36. Found: C, 64.62;
H 4.53; N, 5.26. (G@y&ho- B{p:ycﬂumeﬂ}lfdnybnniebéwk)ogmbymyﬂiydpr\memqmubnxyd iC

124 mol) wdbd R GrndBioneandii R rdESh S mINOTRRE e e

concent at ed 1 - HREHSILARNNBLL I AN Eh AR BLERTE qogHamR mosmzca gel

usi ng et hyl acetate/ hexane ( as the eluent to give 2-|
1- ( 5- cyano- 21M§0rd) yb&ér@@sw(lﬂcﬂll}bmé&%s(dlfﬂmyﬂ A{(Ind) d, Vi m§.R]HZ)58.16 (2

o trane s ey P B @B%’yﬁiﬂé?t Sach g, fos PRH 0 G- 705005 &y ©'
7.78 (0.5 H, syIMS nfe 383 (M-Ht. d, J 8 24 Hz) 7.65 (0.5 H m), 7.61 (0.5 H,

dd, J = 2.14, 6.71 Hz), 7.44 (0. 5 = 2.14, 5.80 Hz), 7.36 (2 H
dd, J = 3596, 7.9%8EH cya‘rlosll(pc@lwsnﬂulfpnylﬁ)méol -ByBN-methoxy:N8' (0.5 H, t,

854 10), & ool ffigd 2 od? RO 4
1.31 ( 2 H, moludneRWlfdry)hdotiB:yl)tarboXaldehydd. i 4 skirdar rh’ﬁmﬁ € @C{Slc@aﬁ(Ml ='(pH) +.
2= [ 1-(5 War]ﬁen%s&lfoun%)?ncﬁ)l %nyli]-?\l—metglg)%ll lldlerrr]lgthérllagruyllgn?lrc]lg llr(;sl I?xz?rgplévll q¥ll IlJI-VI(i%/Cl ©
(300 MHz, DMSO-dg) 8.77 (1 H, s), 8.42 (1 H, m), 8.07 (3 H, dd, J = 8.5, 2.4 Hz),
20 773(2H,m),745(2H,d,J=8.2Hz),7.20 (1 H,d,J =16 Hz), 3.77 3 H, s), 3.23
(3H, s), 2.34 (3H, s); MS m/e 408 (M-H)".Anal calcd. for C,;HsN30,4S: C, 61.60; H,

4.67; N, 10.26. Found: C, 61.43; H, 4.56; N, 10.05.

Racemic [trans-2-[6-cyano-1-(p-toluenesulfonyl)indol-3-yl]cycloprop-1-yl]-
25  N-methoxy-N-methylcarboxamide was prepared in a 64% yield from (E)-[6-cyano-1-
(p-toluene-sulfonyl)indol-3-yl]-N-methoxy-N-methylacrylamide in a similar manner
to [trans-2-[5-cyano-1-(p-toluenesulfonyl)indol-3-yl]cycloprop-1-yl]-N-methoxy-N-
methyl-carboxamide in Example 1. 'H NMR (400 MHz, DMSO-d¢) 8.33 (1 H,d,J =
1.0Hz), 798 3H, m),7.83 (1 H, m), 7.67 (1 H,dd, J = 8.2, 1..3 Hz), 7.41 (2H,d, J =
30 8.1 Hz),3.63 (3H,s),3.15 (3H, s), 2.40 (2H, m), 2.33 (3 H, s), 1.45 (2 H, m); MS
m/e 422 (M-H) .Anal calcd. for C;oH,N3O4S: C, 62.39; H, 4.99; N, 9.92. Found:

C, 62.15; H,4.78; N, 9.84.



propane-carboxylic acid ethyl ester (1.84 g, 4.3 mol) and K2C3 (1.8 g, 13
nmmol) were stirred in 10 nL anhydrous DMF for 15 m nutes. The reaction was
poured i rwo 02679150 nlL sat urated Na2CO3 sol uti on and extraeCedsblioemer ti nme
times with 75 nL Ethyl acetate. The orgla]ghc | ayers were pool ed and
extracted three tines with 75 nL brine en dr.ied over I\/gZSO4 Fl ash
chromat ography on _silica gité wth a step gradi ent  of acetate

i n hexane yi el ded P‘Z‘C?T‘Cben sulG-BYApe: ]5(1{:‘;9 efmliomﬁlalgéelr 'gi]%tygl%mopane

I I I I 6. 4 . 0 MHz,
%o) ngéci?’;)pgogg&(egaga@gx Wi ﬁegpaﬁle@w 37%geid fréf ragg,mcﬁ@sz Hawgw?g_ N

Hz), 7.76 (1tolhlenedull,fonyl)mdbl-85yl]c31c152rdﬂzl) ylJ N ﬁ&tl(oZyHN -ngkthyl- carlﬁ)}@ﬂhldelz)n a. 2 (2

0,10 el anadioie boatia S oer 0t i psibira st leBhberss | 1o

ZF110 8 (MCS H)cirboﬁﬂaéhydeah Es‘lamf)lerl O@IHI\&‘{\IMSMPQI DRMSOQ) d111 41 817 g, N=519. 26.
oun ,

2-(1- BenzenesH?I);f 8)5§/I(1 51, dyéﬁd-@ HZD n7d%9161 H3my| 5.8% ¢t Hogr dﬁaﬁécfél)bo&@ {IcHaci d

et hyl ester 2 I di 0] under
N2 and 5 coo ejdL t%z 1 éé)’L {2@1"3@] §§%h :2167%&?1& mgl?dﬁ]%rs?l On >over
a 15 mn. pernn)od 7OT(|2H rne)aMS ﬂﬂe \Bes (M HD l’[ﬁﬁlﬂ fcaled Sfof GH M9OG,S: t e ss qweHched

with 50 nL eth acet at e, nL water. After stirring at room

t enperat ure fdf? %7rﬁsn Fogpy: ﬁIﬁ%%}c J?é‘t‘bsdl‘{ dr&’rate sol ution was added and

stirred fjgr 30 m pr eci v | 1k hed
wth et hy? acet at g{'ac gc preC|[g':a%lg?g6$g§n%s edﬁ% tN;“Ihh a?lrelhg@%[ﬂpgc cet at e,
and the or gatp'rcnpahaws peparedas hed steips nd B3 e oeerdll dral@ﬂonvmcemi&e{%ﬁnz [Bl ash

h t h tat e/ h 25. th
oot o S Dis Bl S e R astng srpona detvay %ﬁﬁ%g. fhe

dazol e- 5- M 1 H,
:jn §zo e8 8;@&&@3&&5 'ohemé@&q tHB pre_?ﬁrﬁlon olﬁﬁw&%s, P ﬁ?&g i\/_tﬁzcya@Q%§I3§, i _‘LI(IH, »
J = 8.85, 1. mthﬂdamlnbﬁlem)@?cxcmpmpade ig Examp1241 HA)C-MS ?@)mmne P@bahprr@ncx

1125, 5140 5k s s i B, §y Bl <o sk albinF % 1 14

Hod = 8.{fo% rafb 88 nklznin)NBeNE6s @86- 1P, &N.07 k.. Anal. calcd. for
C19H17N30381 C, 62.11; H 4.66; N, 11.43. Found: C, 62.16; H, 4.76; N,

11.19. 20 Anhydrous DMSO (0.20 nL, 2.8 mmol) was added dropwise to a
sol ution of Example 159

3-(2-Ethylaminomethyl-cyclopropyl)-1H-indole-6-carbonitrile

NC ‘QTQ\\\\\ 1;11 P

N

20 H
Racemic [trans-2-[6-cyanoindol-3-yl]-1-(N-ethylaminomethyl)-cyclopropane
was prepared in 35% overall yield in a manner similar to the above example. LC-MS
(column = Phenomenex Luna C18 S5, 4.6 x 50 mm, start %B = 0, final %B = 100,
gradient time = 3 min, flow rate = 5 mL/min) m/e 240 (M + H)*, tg 1.08 min.
25
Example 160
3-(2-Diethylaminomethyl-cyclopropyl)-1H-indole-6-carbonitrile

NC N~
I ~—

=z



oxalyl chloride (0.21 nmL, 2.4 mmol) in 20 nL anhydrous CH2C12 under N2 at
-78C and stirred for 30 mn. A solution of

3- (2- hydrweyomthyi - cycl opropyl ) - 1- (t ol uene- 4- PCT/US02/06627

sul fonyl)-1Hi ndazol e-5-carbonitrile (634 nmy, 1.63 mmol) in 20 nL anhydrous
CH2C12 was then added and stirring continded for 40 min. at -78C Et3N
(1.25 nm., 25 8.98 m"rDI)vaas, added and stirring continued for 10 mn at
-78C. The reaction was RaggiPifed [ir@srobneasppdrhad-wHel -aNA-disthyanyaemethyhs

added. The |ayers cygg iogB‘Fc; ilvhg E&B%‘éd if8d %%eﬁgbﬁé’lﬁsﬁnla Qﬁr%e‘#gﬁ?j?ﬁggwiﬁé ed

wi th CH2C12. The o er wer e pool ed, racted w and
dried over MgSO4, ahont ecampént L@iME (¢alummeiithendmengxvieuna C18 S5, 4.6 x 50 mm,

o Byt cuclorrapui b gl neidr R Lok Sacihen s
(1 H d 5] = 8. 8528 ®1 03¢k 105k, 7.83 (2 H, d, J = 8.24 Hz), 7.77 (1
H odd, 328 85 1 530 027079183 PO US02/ 06627 123 Hz), 7.29 (2 H d,
J=8.24H), 2282 (1 H m, 2262 (L H m, 2.39 (3 H s), 1.82 (2 H, m.

3-(2-Fornyl -cycl opropyl )-1-(tol uene-4-sulfonyl)-1 Hindazol e-5-carbonitrile
(74 ng, 0.2 mmol) was dissolved in ZE&E&L@J&OI and 2 nL THF, and to this

was 5 added a 2440 L UL on i 1 3 [ JHE ![nml).
After stirring 31‘2%4)[(@&@5“ étggg?'&irﬁo? rﬂlir%%gl? S %@lreo dgﬁﬁg&%lf%%oagg nmol )
was added the reaction conti nuedNCLQW;?QQ!\WS point, 1 nL water, 1 nL
50% NaOH, and 2 mL MeOH were added Ptirring continued for 30 mn. The
reaction was then diluted with 20 nL er and extracted three tines with
30 nmL ethyl acetate. The organic |ayerd$ 10 were pool ed, washed with brine,

dried ovep Na2SO4 RaaéicCONnfepistAleReyanbindalc3ig]]-1-Fitettyl-BRinethyldinememanat i ve
reverse phase HPLC gave 3-(2-di net hyl am nonet h%! - o
cycl opr opyl ) CYHoiDsEeRe Was FreRargsbi 3 7q evesall yigldin § manpen sigylan ethe @bgys d

salt (54 ng, oA,  H- 0_ - 7 _H, s),
331 (5 1 aofrE: NN Rolals Minorgihel B By 35, 45 050 iy faplegr-
1.84 (1 H nfinall%B7= 100,Hradlent time= 34bin8f16%,rate.=19 ntiznin)ImR24 264 (M, + HYY, taJ =
8.85, 5.19). Irggt M5: 0.73 min; 241.17 (MH)+. Exanple 164

3-{2-[ (Et hyl 1 TRt - ami no) - met hyl ] - cycl opropyl }- 1Hi ndazol e-5-carbonitrile
NC ON 15

Example 162
3-{2-[(Benzyl-methyl-amino)-methyl]-cyclopropyl}-1H-indole-6-carbonitrile

NC N~ N/\©
| /

N

H
Racemic [trans-2-[6-cyanoindol-3-yl]-1-(N-benzyl-N-methylaminomethyl)-
20  cyclo propane was prepared in 70% overall yield in a manner similar to the above
example. LC-MS (column = Phenomenex Luna C18 S5, 4.6 x 50 mm, start %B = 0,
final %B = 100, gradient time = 3 min, flow rate = 5 mL/min) m/e 316 (M + H), tg

1.34 min.

25 Example 163
3-(2-Dimethylaminomethyl-cyclopropyl)-1H-indazole-5-carbonitrile

NC

N~ \
H



NN H20

3-{2-[ (Et hyl - met hyl - am no) - met hyl ] - cycl opropyl ) - 1H i ndazol e-5-carbonitrile
was prepaved2/(®isny, 73% in a manner and scale simlar tecrhsonieye
example. 1H NWR (500 MHz, d4-MeOH) 8.34 (1 H, s), 7.61 (2 H s), 3.38 (2
H m, 3.24 (2 H n'), 2.94 (3 H, d, J A2-44 1), 2.48 (1 H nm), 1.84 (1
H m, 1.48 (1 H dt, = 8.8, 5,19 Hz), 1.36 (3 H t, J =7.33 Hz), 1.25
(1 H m. LC M GIBBLIn(ln9 M526.3 mLo50 mypel: wastrdsizdodronwize poy slotvn 6627
-124- Exanpl g..165

3-(2- Di et hyl & PREARYATIne Al oBFops PmaLin Foh oy anhydrous (THEE ppder N2 360°G- i

3- (2- Di et hyl gyfdronmt Mhuteyckmrr@mbh Wk | BsAEP! - 278 bOor t bVt 40

prepared (45 nmg, 59% in a nmanner and scale simlar to the above exanpl e.
'H NVR (500 fMeirobetzoniteiieH6. @ 840 mme]) i9)20 ML @dhydroks THF was, a@éeq Grdplwm)
2.49 (1 H 36 (6

m. 1.83 (1 H.m., 1.47 H dt, J.=8 54 5.1
Hot, J =07 3bsigyarae Esmeﬂw ammeméﬁfewgcra&lrsyf HRC z%@erlsjlrzlwqx T
Exanpl e 166 his temperature trimethyl borate (8.41 mL, 75 mmol) was added dro I£w1se at such a
3-(2-Pyrrolidin-1-yl net hyl -cycl opropyl)-1Hi ndazol e-5-carbonitrile NC 4~N
Z N N H 3-(2atPytorrodinthimad -igtermat ohpecatoteoqli $8yC) - 1T he reaction was stirred and

H-i ndazol e-5-carbonitril e was &re pared (41 ng 54% in a manner and scale
imlar to tEEadNBlY &vagRehn wom Hmmturvas% Mihe remznw/wqf cgolgd t¢ 109¢ s

S
7.60 (2 H  S)ng3s7mr( GNP washddfa. ( 2adie s%’mr}g at room temperature for 4 h, the

10  reaction was partitioned between water and ethyl acetate. The organic layer was
washed three times with 100 mL 2N NaOH. The aqueous layers were pooled and
adjusted to pH 6 with 6N HCI. The white solid which forms was extracted by three
washes of 100 mL Ethyl acetate. The organic layers were pooled, dried over sodium
sulfate, concentrated and dried under high vacuum to give 2-fluoro-5-cyanophenyl

15  boronic acid (5.74 g, 70%). 'H NMR (500 MHz, acetone-d6) 8.08 (1 H, dd, J = 2.14,
5.5 Hz), 7.90 (1 H, m), 7.31 (1 H, t, J = 8.85 Hz). Anal. calcd. for C;HsBFNO,: C,
50.97; H, 3.05; N, 8.49. Found: C, 51.19; H, 3.19; N, 8.26.

To a solution of 2-chlorocarbonyl-cyclopropanecarboxylic acid ethyl ester
(5.30 g, 30 mmol) and 4-methylbenzene thiol ( 3.73 g, 30 mmol) in 150 mL hexane

20  at 0°C was added a solution of Et;N in 25 mL hexane dropwise. The reaction was
warmed to room temperature and stirred for 3 h. The solid precipitate was removed
by filtration and washed with hexane. The filtrate was concentrated in vacuo to give
7.88 g (99%) of 2-p-tolylsulfanylcarbonyl-cyclopropanecarboxylic acid ethyl ester as
an oil: 'HNMR (500 MHz, CDCI3) 7.30 (2 H, d, J =7.93 Hz), 7.22 (2 H, d, ] = 7.93

25 Hz),4.17(2H,q,J=7.02Hz),2.60 (1 H, m), 2.37 (3 H, s), 2.31 (1 H, m), 1.54 (2 H,
m), 1.29 3 H, t,J =7.02 Hz). MS m/e 262.92 (M - H)". Anal. calcd. for C,4H;605S:
C, 63.61; H, 6.10. Found: C, 63.68; H, 6.17.

To a mixture of 2-fluoro-5-cyanophenyl boronic acid (3.10 g,18.8 mmol), 2-
p-tolylsulfanylcarbonyl-cyclopropanecarboxylic acid ethyl ester (3.30 g, 12.5 mmol),

30  copper thiophene-2-carboxylate (3.58 g, 18.8 mmol), tris(dibenzylideneacetone)-
dipalladium(0)eCHCl3 adduct (150 mg, 0.14 mmol), and tri-2-furyl phosphine (0.86
mmol) under N, was added 125 mL anhydrous THF. The reaction was stirred for 4



7.32 Hz), 3.18 (2 H m, 2.48 (1 H mM, 2.17 (2 H m, 2.03 (2 H m, 1.86
(1 H m, 21.45 (1 H dt, J =8.55 5.19 Hz), 1.24 (1 H m. LCGM: 0.79
mn; 267.WM60¢MW1352 Exanple 167 20 PCT/US02/06627
(2-Benzo[ b] t hi ophen-3-yl -cycl opropyl nethyl.)-di nethyl-amne N S D ethyl

(N- met hoxy- N- et hyl car banmoyl net hyl ) phos hate (6.13 g, 25.6 mmol) was
added dropw se via syri{;g(g to a stirred suspension_of sodium hydride (1.02

g, 25.6 mmol Y thenanemies e Se@mlc mater andgxtracted Wike SPQ sy F&Q- wdbe paganiel t o
25 roomte r = A g r . [ ALS)

benzo[ b] t m"‘ég e%(‘;‘Ya‘gf‘?‘éﬁ?ﬁfwﬁiy"a‘e@?&‘f‘%%?"z%. e ?9% %’?z‘gé‘gnghghe
resul ting motgane evascs wias rdeidd atver sabumt sabfper adbnoeetritod, dndhpurifiddeby €lastt | on
was quenched with 100 nL aqueous HC .1 d ext d with_ ethyl
ncet at e ( 250 HOHCRIPGotb et £oh Bhe coul eettar B B Ao i Eldent Yo
PCT/ US02/ 9662714 zkg%%m&_bffﬂlow-béhzawm‘;cleé&p%acm%séym h&d oUBles@P (Y 87 gus

magnesi um su fate.1 e filtrate was concentrated 1n vacuo and triturated
wi th hexane ©6%)i vid NMR-(506dHzu[H)CR) 898dhH, dd, J = 2.14, 6.41 Hz), 7.83 (1 H, m),

Csbo wo connht R sESY o B Byt b ki s 102 s IO e Fag gl M
7.89 (1 H, Sm,mg 1687294, m3)1.28 (Y81, 17 B.7.82 HzY.- Ahal kaldd. for G.H,FN®3: £2) ,

7.41 (1 H t, J =28.24 H{zg 7.13 (1 H d, J = 15.87 Hz), 3.79 (3 H s),
3.34 (3 H sP436eHnd 8343 .86 Fwndiﬁ)ﬁ‘.‘-@;‘ﬁﬁé‘-ﬂélm&/@ﬁqg procedure was carri ed
out behi a saf ety<shiel d d4jsi 0 i I : e cratches
and grougg gl ass jbo(lsrsgt;l'léu"?(L ?q@%ﬂg?&fﬁﬁﬁ ?18&%-%%% 1?)82 3%%%‘?&&@ fs%f il ég? 98
mol ) was calgebl hinohdadp-phrchesulfohbeiranids (2301 g 12.4 tmol) WRrdreflaredineso f | ask
containing a swirled m xture of agueous sodi um hydroxide (100 mM ., 5 N and
di ethyl et heml shanghifer 3¢ hodhe sgackpn yiag spresatriiad bt roryonthan paeSed by flagh

organi c | aye i i - 9@% 1o | PO
Er | ennmeyer fFgggﬁ%gﬁﬁ%y%nsgﬁ%é#ggéﬁgﬁqﬁ%%g&i| e %ﬁg?%gs g’f%nlf(h{e%?ﬁl&ét)ure
was swirl ed 2f[dr(5XFam-2-fhaocb-phenyl)ed-[tolne s hstuifamy lavamodieoghit ed i nto a

. . : ) h .
A R Rk A

an open

(E) - 3- benzo[ hohitrophenner Y5od\MMIEL leyarsiNy Bt ty b acy ¥leom fe) (780 9H, b2 6
mol ) and pal | adi um acetate (170 , 0.76 mmol) 1 n dichloronethane (200 m)
7.76 (1 H, d, J = 8.24 Hz), 7.65 (0.5 H, m), 7.61 (0.5 H, dd, J = 2.14, 6.71 Hz), 7.44
(0.5 H,dd, J =2.14, 5.80 Hz), 7.36 (2 H, dd, ] = 3.96, 7.93 Hz), 7.31 (0.5 H, t,] =
8.54 Hz), 7.18 (0.5 H, t, ] = 8.54 Hz), 4.22 (1 H, m), 4.12 2 H, dq, J = 7.32, 4.27
20 Hz), 2.46 (3 H, 2s), 2.20 (0.5 H, m), 1.99 (0.5 H, m), 1.66 (0.5 H, m), 1.43 (0.5 H,
m), 1.31 (2 H, m), 1.27 (3 H, dt, J = 7.02, 3.67 Hz). MS m/e 430.13 (M + H)".
2-[1-(5-Cyano-2-fluoro-phenyl)-2-(toluene-4-sulfonylamino)-vinyl]-cyclo-
propane-carboxylic acid ethyl ester (1.84 g, 4.3 mmol) and K,COs (1.8 g, 13 mmol)
were stirred in 10 mL anhydrous DMF for 15 minutes. The reaction was poured into
25 150 mL saturated NayCOs solution and extracted three time times with 75 mL Ethyl
acetate. The organic layers were pooled and extracted three times with 75 mL brine,
then dried over Mg;SO4. Flash chromatography on silica gel with a step gradient of
0-15% Ethyl acetate in hexane yielded 2-(1-benzenesulfonyl-5-cyano-1H-indazol-3-
yl)-cyclopropanecarboxylic acid ethyl ester (796 mg, 45%). 'H NMR (500 MHz,
30 CDCI3)8.27 (1 H, d, J = 8.86 Hz), 8.07 (1 H, s), 7.83 (2 H, d, J = 8.24 Hz), 7.76 (1
H, dd,J=8.85,1.52Hz), 7.28 2 H, d,J=8.24 Hz), 4.2 (2 H, q, ] =7.02 Hz), 2.71 (1
H, m), 2.39 3 H, s), 2.30 (1 H, m), 1.67 (2 H, m), 1.29 (3 H, t,J = 7.02 Hz). MS m/e



mai ntained at 0 C. After stirring for 1 h, a second batch of freshly
prepared diazonethane (98 mmol) in -250 m of diethyl ether was added over
30 min. AVvoeer/oB@sxstirring for 18 h, the reaction was queneledaswt/ade2yl aci al
acetic acid (4 m) and poured into an aﬂkgous saturated sol ution of sodium
bi carbonate (250 m). The aqueous |ayer~4fs extracted with ethyl acetate

(3 x 100 m). e. or micl yes r heqd, W brine, dried over

anhydr ous mag Hé@@’ﬁ] [ﬂq %ﬁgﬁgﬁéﬁgdq ﬁi\ggcﬂo“ 6THY, 1Q2¢dEoWdsduct
was purified @361fé3aﬁh4(gbr1qrrﬁ§9gr aphy on silica gel with a step gradient 25
of 10-25% ethyl acetate in hexane to give, after concentration and drying

under hi gh vacuur&(lZBbmz@pb])m)ﬂfSGMQ-lﬁLmldaw&l dpcypdaprepancoacbykylic amdd
met hoxy- et hy|

3275 ey e Gl .12 S g s oo e 8oty oS T i N

3.71 (3 H5 5)cool~'§d3§ ﬁ@°d‘| L@H @.83%(2@ rh'mol)n\'l'as gddbl [(Ol’tl&lWl@ ’ové-r QQS(ﬁlunH n‘)
1.37 (1 H, + +. 30 'Powdered Tithium al um num hydrid

(3.05 g, 80. 4)errmhl )Fhwasaccan ecfaslshyredtcﬂmieﬁh 30 640y tivéinsuencheal with 50 anl edlylit i on

of 2-benzo[b]thiop c| opr opanecarboxylic acid
net hoxy- met hy#F¢tal 0(”:? é’(’i ]&y mby Svakerfier SF‘H‘%?@?‘BG@P@PW&%%r38f1H‘1naﬁO(300

m) at -40 Cgmn kprhed
e V0 0o/ 07 STESR ralis adffe (Rl b Guded WHd SrePrch 386121‘%0% riécli éﬁ{’?‘f

acet at e (100 remdveainbly 4illtrasioacandoweshedertht ethybacetate.e Mher @ecipitate Arfasaxrasﬂed mn,
a sol tlon of sodi u ydr oxi de

N s ol ) SRRy R iRt e HyeO e B S} Bring i e AR

salts vere reymsef Pmsly adiiitdgkdphl ¥l Pliba gENBsifigkihs] Yetfe/MBEME ¢25VsH%) 3s et hy!
acetate (100 m) and the conbined filtrates were Concentrated in vacuo. The

crude mat eri dhe weBugitir i Baved By (Zhydrexyrgshylayklopropybr bitatuene-dphifoylpdblet hyl

acetate

trans- 2- benzgf%?&%)s &}(}lb&h%qe 58((:)yrE:1 ’o[)Sr@palrlﬂe%lg/lr%éqogemeCP?E))Z&&? a 17'15‘92)J "H
NMR (500 M7-|Z418M3) 89084(8 H Js) H 831(2 H, & J4= 524 Hz;),,7 4 @41 (c21 ﬂ“L- 81815 |_1|322=Hz)17 08,
(71ﬁ3 Hﬁﬂ;@ ng((,;,lg, bdz §@4(}M),,3 @41 'ﬂ? dd, J— 11(29 6. 10”})&) 361 ( 1 H dd, 1'?29
Tr ans- 2- benz opa I dg (80 mol )
was di ssol veg[?]nﬁ%' Qg@e@t}ﬁasé %w%‘{o fg ;%?Saf’?gnlqgjﬂagl d%‘é’ 3% BI R/PS,JOT ution
of di met hyl agii%e4i88 HEE1(13. @ Hidt, 16 8155mb88 HzAf 1MS$ no'e |36611|5§{M 91H)15Amdn,

ggg;ggﬁuegr;gcgﬁgx{%&)m@ YO d 3391, 4% NTTR' 45, BRSind 08, 300, g6l gRCt T On

11.19.

20 Anhydrous DMSO (0.20 mL, 2.8 mmol) was added dropwise to a solution of
oxalyl chloride (0.21 mL, 2.4 mmol) in 20 mL anhydrous CH,Cl, under N, at -78°C
and stirred for 30 min. A solution of 3-(2-hydroxymethyl-cyclopropyl)-1-(toluene-4-
sulfonyl)-1H-indazole-5-carbonitrile (634 mg, 1.63 mmol) in 20 mL anhydrous
CH,Cl; was then added and stirring continued for 40 min. at -78°C. Et:N (1.25 mL,

25  8.98 mmol) was added and stirring continued for 10 min at -78°C. The reaction was
warmed to room temperature and 25 mL water was added. The layers were
partitioned, and the aqueous layer was extracted with CH,Cl,. The organic layers
were pooled, extracted with brine, and dried over MgSQy, and concentrated in vacuo
to give 3-(2-formyl-cyclopropyl)-1-(toluene-4-sulfonyl)-1H-indazole-5-carbonitrile

30 (637 mg, 100%). '"H NMR (500 MHz, CDCI3) 9.54 (1 H, d, J = 3.66 Hz), 8.20 (1 H,
d,J=885Hz),8.05(1H,s),7.83(2H,d,J =824 Hz),7.77 (1H, dd, ] = 8.85, 1.53



15 1 h. The reaction was diluted with 10 nL 0.1 N HCl, then solid sodium
bi carbonate was added in portions to adjust pHto 7. The m xture was
extract edwaiotlo7ashyl acetate (2 X 20 nlL), and the organi ®CERISOAGLS7 Wer e
pool ed, washed with brine, dried over S&ej"i um sul fate, and concentrated in
vacuo. Purification by preparative rever phase hi gh- performance liquid

chr onmat ograp aff (2-benzol b] t hi ophen

cycl opr opyI ?8(9?%91‘%{/!: St He), (22610, m>/12>§/2 ad Haﬁ“)olzf%ﬁ’ BrilsPubPdideti c
acid salt. [NVR(SOOM-IZ d4-MeOH) 7.94 (1 H d, J = 7.94 Hz), 7.86 (1
H d, J= 7.93Hz), 7.42 (1 H t, J =7.94), 7.37 (1 H t, J =7.94), 7.21
(1 H s), 3.44 (13H2-Batmyl-cyctof®ply1- (&)lielnel-&-sulfdilyBQIH-inddzoldd -catbenittike 12,

g' 2% HZ?_C Ns%ﬁﬁ%'dr% ﬁzn’xcggyaﬁ d%sm_l'yé‘_d PDZ% gﬂxapgl ;35%182 rrEL ?‘?{F( %né_' to mls w:zlis 20 (2

(2-Benzo[ B] t faueé&ﬂ@aoivwot&%ﬁ|o<frahﬁ&}ri*la§ﬁm%h)rmewa & Ognddt).  A%kr stirrin ne
(2-Benzo[ b] t hi ophen-3-yl -cycl opr opyl net hyl ) - met hyl - am ne was prepare
(191 ng, 58%for hman,raedier tripefoxyhorehysride (10 mg, Q.8 enmelo was eddedpthe reachNvR

P47 (1 BT aS aoa s Mislinkdopderdst Y b S0P it i eqlt 1

7.94), 7. 23 (Weréladded, and. sﬁﬁlr{glcddtmﬁ&l fod 36 rriliﬁ TBe reacfién Wa3 thed. dllﬁted(vﬁltH‘QO dd E
= 12.82, 7.94 Hz), 2.82 H s), 2.29 ,]B J_49H22.¢154 1Hr’r)
1.20 (2 H, mml Maeyndiex Izctﬁsi rﬁhregmnefzw L sthyl ag¢fpte. 18ke organic layers

(2-Benzol E] t *%é?@ %Bl’e§ Wasl@ﬁckﬂﬂrlﬁmél %Eﬁy(*v):r taEQ’#hﬁﬂHd”@on@Ehtra%ed in vacuo

(2- Benzo ] t hi ophen- cycl opropyl met am ne was prepared (184
ng, 53% in Xunifinaém hyndxs;mdts/esnemfsarpham Hlﬁ’ﬁ(h@mee%ﬂalmphtﬁylaﬁhhd%jﬁoo

Mz, 10 d4-NeQH) d.J = Hz) , Hz),
7.42 (1 H, t Y90 O?ygsl)é infaglé élcaF]POI‘fmﬁ"Jas-a‘zi Oéﬁ)tflg‘?‘grf?ce(ﬂf fﬁld] gyt G&i'we (1H
Enl[ par Ejlldal Byg@@cunexdlvmgo@qm%nm Nfe@jﬂ))s 3B (LA, 62759 (FH, $),331 @) =

’ 7.63 Hz), 2.97 (6 H, d, ¥ 274Hz) 248(1H m), 1.84 (1 H, m), 147 (L H, dt, J =

15  8.55,5.19 Hz), 1.24 (1 H, dt, J = 8.85, 5.19). LC-MS: 0.73 min; 241.17 (MH)+.

Example 164
3-{2-[(Ethyl-methyl-amino)-methyl]-cyclopropyl}-1H-indazole-5-carbonitrile

20 3-{2-[(Ethyl-methyl-amino)-methyl]-cyclopropyl}-1H-indazole-5-carbonitrile
was prepared (54 mg, 73%) in a manner and scale similar to the above example. 'H
NMR (500 MHz, d4-MeOH) 8.34 (1 H, s), 7.61 (2 H, s), 3.38 (2 H, m), 3.24 (2 H,
m), 294 3 H, d, J =2.44 Hz), 2.48 (1 H, m), 1.84 (1 H, m), 1.48 (1 H, dt, J = 8.85,
5.19 Hz), 1.36 3 H, t, J = 7.33 Hz), 1.25 (1 H, m). LC-MS: 0.78 min; 255.17

25  (MH)+.



H m, 1.48 (1 H m, 1.34 (3H, t, J =7.32 Hz), 1.15 (2 H t, J = 7.32
Hz). LCMS: 1.16 mn; 232.15 (MH)+. 15 Exanple 170 (2-Benzo[ b]

t hi ophen-wBoykAaoTist opr opyl met hyl ) - et hyl - net hyl -am ne N S PICITAS02/06627
(2-Benzo[b]thiophen-3-y|-cyc|opropy|nethﬁge et hyl - net hyl - am ne was 20
prepared (274 ng, 76% in a manner and $ e simlar to the above exanpl e.
1H NWR (500 MHz, d4-MeOH) 7.94 (1 H, d J 7.94 Hz), 7.86 (1 H d, J =
7.94 Hz), 7.42 (1 H t, J=7.93), 7.3 1 , J = 7.93), 7.21 (1 H s),

3.52 (0.5 H dd, J3 (2 ﬁetﬂilamnﬁorﬁétﬁ%clépl%%gﬁ)]i(fg uﬁazmel-s-ga%)%ggtﬁ_g) , 2.95

(3 H s), 2.28 (1 , .20 (2

H m. LGM: 1.14 mn; 246. 14(M—|)NF le | e 171(2 Benzo
[ b] t hi ophen-3-yl -cycl opropyl nmet hyl ) m ne N S WO 02/ 079152
PCT/ US02/ 06627 -128

(2- Benzo[ b] t hi ophen-3-yl - cyclopropylnethwl) drethyl am ne was prepared
314 ng, 849% in _ )6\

2500 VHz, d4- r\/eoa—sr) EDER ye%ﬁ%ﬁlgﬁ{y?cﬁdrgﬁrbgﬁ lhzlfI ‘t“?&é’?f ?\égrlﬁf% J -
7.41 (1 H,5 t ,prépared (A5, 59%) 3% a frlankkr and sdale simiBB)q the. ab@ve(dxalﬁpls) 'H RMIB 1

(
% )ddz %8:( ﬁ;ﬁ& Mr?z f%g\ge%)&l) 3;3321‘?{%?3&50(% 32‘533 (et g“?‘g A g§%27 93

. LG M 1.(1H,mh)):1.426Q. I-i-Qit(f\ﬁE')S"54 E&amrﬂ)el 3646 H,t,1=732Hz) 125 (1 H, m).
1- (2- Benzo[ b] t@hrrﬂvéghen 3-yl -cycl opropyl net hyl) -pyrrolidine 10

1- (2- Benzo[ b]k Kb&?—@ry%%}%l( )opyl met hyl ) - pyrrolidi ne was pr epar ed
(318 ng, 86% in a manner and scale simlar to the above exanple. '"H NWR
(500

10 Example 166
3-(2-Pyrrolidin-l-ylmethyl-cyclopropyl)-1H-indazole-5-carbonitrile

NC
30
N
N
H

3-(2-Pyrrolidin-1-ylmethyl-cyclopropyl)- 1H-indazole-5-carbonitrile was
prepared (41 mg, 54%) in a manner and scale similar to the above example. 'H NMR
15 (500 MHz, d4-MeOH) 8.34 (1 H, s), 7.60 (2 H, s), 3.72 (2 H, m), 3.36 2 H,d, J =
7.32 Hz), 3.18 (2 H, m), 248 (1 H, m), 2.17 (2 H, m), 2.03 (2 H, m), 1.86 (1 H, m),
1.45 (1 H, dt,J = 8.55, 5.19 Hz), 1.24 (1 H, m). LC-MS: 0.79 min; 267.18 (MH)+.

Example 167
20 (2-Benzo[b]thiophen-3-yl-cyclopropylmethyl)-dimethyl-amine

Q<
s
Diethyl (N-methoxy-N-methylcarbamoylmethyl)phosphonate (6.13 g, 25.6
mmol) was added dropwise via syringe to a stirred suspension of sodium hydride
(1.02 g, 25.6 mmol) in anhydrous THF (75 ml) at O °C. The reaction was warmed to
25  room temperature and was stirred for 1 h. After cooling to 0°C, benzo[b]thiophene-
3-carbaldehyde (3.78 g, 23.3 mmol) was added. The resulting mixture was stirred at
room temperature for 1 hr. The reaction was quenched with 100 mL aqueous HCIl

(0.1 N) and extracted with ethyl acetate (250 ml). The combined organic layers were



MHz, d4-MeOH) 7.93 (1 H d, J =7.93 Hz), 7.84 (1 H d, J =7.93 Hz), 7.41

(1 H t, J =7.93), 7.35 (2 H t, J =7.93), 7.18 (1 H s), 3.70 (2 H m,
3.44 (1 Hyvoadip79dsx= 13.12, 15 6.71 Hz), 3.26 (1 H, dd, J =PL3IKB2066204 Hz),

3.15 (2 H m, 2225 (1 H mM, 2.15 (2 H_.mM, 2.02 (2 H mM, 1.55 (1 H m,
1.15 (2H, m. LCMs: 1.15 min; 258.13 (N’r%s%. Exanpl e 174

Tr ans- 2- [ 5- cyanoi ndol -3_-y|®%- 1- (3- (N, N-di nmet hyl am no) propyl ) cycl opropane NC
N 20 H Sodi urashgdivithdripg 8 mb) asid|dried ayengphydens mpaghgsiyig sulfaiehdde filtrate

hexanes to ' : in. T .

Tri et hyl phos ﬁ%%ég%et%gljtatga? g .V)g%% a%??gtgfag%pﬁ?r@ﬁ?xa\}\lgéo gﬁaggﬁé{gg%“%%h‘%%%“f he
sol uti on was 3syliNfmeethéxyr NImé&thl-actylamide2¢5. 35 g C939%P-as la yellow sc()lid. 'H NMR
-(p-toluenesulLfonyl)indol-3-yl]cycl opropane-carboxal dehyde (1.0 2. 74 25
ol ) s, addedd S LS8 N 1 B obRumPSEn ey b § 5 13 7 HDNERI S . Tre
sol vent S gt ' t rgsi gL k Ny Waxt-ar 0 m)
and ext r\zglgt ec?” %ﬂ'gggﬂh’y’ragggt}g? g 7(4?':7«3()(1 g’oﬂ’ %ﬁ%ﬁieégtggr(ly? ’ :t’;yyﬁ?'%algé)gri ed
and the sol vént3 (dd, d.drolfedl’ Hey 3vAd8 &1, sT s 4n@trs);aviSwals 248,07 (Med BV

chromat ography on.siligca gel (20% ethyl .acetate.in hexanes).ta provj.de
0.91 g (96%p )c/)f et |tjoﬁ?\gﬁ1§_ng<f y%y%{?%garrg%cﬁo%(gbe%mdn a saeféty s?ne)ld usmg p?astlc

t ol uenesul f oryhied n%ﬁ)dsw&rey k& Y3 | @Mt&ﬁ@%&ggrbh%%lm jBined)i tieMeMyl- 8 nitrl 1INVR
(400 WO 02/ 079152 PCT/ US02/ 06627 - 129 , 13) 8.04 (1 H d, J =8.6
Hz), 7.87 (1 nirosegugnidine (B4 2, 4§ maol)gwas @refully 3dded pertionwisepvgd 30a8n @ a 1. 6

0 8 t) 10, orereyer IS cingiing'y sy RSB dnadiolis shllt nfgnide Dogam, 3

s), 2.10 (1 5HN)nrhd dlethfd étherH250Iml) &t 42C( 1Aftbr Wikorols Hbbling-hadteasdd,3Be (3 H,
t, J =7.0 HZ); MS 5 nle 457.1 (M Naq)h. , . .
Tr ans- 2- [ 5- c\PASAUG -layert eqnéainiag) disggmstharsdl wasy isapiedoptapanekiied | €X'e) (850

, 1.96 I ' an T tQ.:-4 Lt Ni L hum
nydri de was SHURERYE AT, Yflublhe e Blih BaloRie) Gripe'fad-i) TR WAL
reacti on was switlehioha nvihtahd éichyellloacsehuaioa wad@eodntedinth s tropping fiifineli The Then

water (0.15 nmL) was_10 added and the.reaction stirred_2 mn.  Sodium
hydr oxi dé (m??ua.oa@f agomel a%wwﬁaﬁawrﬁ@ PRAe AP OReHAskGanfaiRige 2 shired

fol lovwed by fhRale afdif)RBeRbBIBiGPheh-8- AN HthKYN-methyl-acrylamide (4.85 g,
19.6 mmol) and palladium acetate (170 mg, 0.76 mmol) in dichloromethane (200 ml)
maintained at 0 °C. After stirring for 1 h, a second batch of freshly prepared
diazomethane (98 mmol) in ~250 ml of diethyl ether was added over 30 min. After

20  stirring for 18 h, the reaction was quenched with glacial acetic acid (4 ml) and poured
into an aqueous saturated solution of sodium bicarbonate (250 ml). The aqueous
layer was extracted with ethyl acetate (3 x 100 ml). The organic layers were washed
with brine, dried over anhydrous magnesium sulfate, and concentrated in vacuo. The
crude product was purified by flash chromatography on silica gel with a step gradient

25  of 10-25% ethyl acetate in hexane to give, after concentration and drying under high
vacuum, 2-benzo[b]thiophen-3-yl-cyclopropanecarboxylic acid methoxy-methyl-
amide (3.51 g, 69%). 'H NMR (500 MHz, CDCls) 7.90 (1 H, d, J = 7.32 Hz), 7.84 (1
H, d,J=7.33 Hz),7.39 (2H,m),7.05 (1 H,s),3.71 (3H,s),3.28 3H, s), 2.71 (1 H,
m), 2.41 (1 H, m), 1.66 (1 H, m), 1.37 (1 H, m); MS m/e 262.10 (M + H)".

30 Powdered lithium aluminum hydride (3.05 g, 80.4 mmol) was carefully added
portionwise to a stirred solution of 2-benzo[b]thiophen-3-yl-cyclopropanecarboxylic
acid methoxy-methyl-amide (3.50 g, 13.4 mmol) in anhydrous tetrahydrofuran (300
ml) at 40 °C under Ny. The resulting mixture was stirred at —40 °C for 3 h. The



stirring 15 mn. The reaction was filtered through celite and sand and the
filtrate was evaporated. The residue was dissolved in ethyl acetate (5 nl)
and t hen wolhan@15120 nlL) and 10% pal | adi um on car bon (20@cmg)Somedse7 added.
The reaction was stirred 15 under an at glosphere of hydrogen for 1 h. The
reaction was filtered through celite an 63and and the filtrate was

evaporated. The residue was purified on a silica col um (33%to 40%
et hyl acet at 683CHOR 428 n¥sched vmlwhnleacs@se (H90gnl) an aﬂon‘pstttweanm 9 K
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hydr oxypr opy 75y c ' BpNMER SO0 BiHE, CDCIBNY A8 t(\H, e g £hlsqrmz;e7(85 (0lH, #RY added
dropwi se. Stirred 20 mi n and added triethyl am ne nL) dropw se.

Al lowed 30 rdddPi 6A3 HE).sl- WA Hviar A 0(1ibam, 2elmpdr. tru)r é 8rd P&d@)edl Neilr (10

nm). The,grgapi i’?ﬁl ed with magnesium sul fate and the sol vent
was rem)vgd ?IE} i\%iscl{?gé/ rgsI%Ddue was purified by chromatography on silica
gel (33%to 40% eflyts- :abetzatlﬂthudphw3Q2log>mﬂ:ﬁ@aﬂﬁﬂwmﬂydb662202 30 hexanes)
to give 296 ng of a 1;1 m xture of Tranps-2-[5-cyanoi ndol - -1-(3-

oxopr opyl ) cy(E‘FIB?)lP Srpadissaived ahl Qmkrstanok o Fip dtinseluten NWQ@GG‘ S@EJ’G‘%B

9 357( aZ)S H, éﬁ“ dnﬁethyl%m‘ilné'%) TH? (g K, 141?, o bl mltnz)lg‘] Kfer s‘%srh?% foxglﬁ?ﬁurg%oéluh% d, J

7 75 (2 H, rr}mac?t(ﬁ(&quhydndc)(SS(Bmg 49 r(‘lmoB whs a;i)i;:d andZBle(Iﬁac?oloH cobumiedddr 2. 93

(0 > H 25 Ef:}e ’Elje refc \_x(as?, uEtgfl ﬁlthr}.? n‘gliz)slzN]}{C].sHZ}'ansaﬂg jSéJLUFle lact:airpér)a?e ? 37
( 0 5 H M, Qa83dddd in portidhh to deﬁs?t 5%057 H‘herﬂuxuh@vﬁé exBRBd2withithd acefite

m xture of Trans-2-[5-cyanoi ndol - - 1- (3- oxopropyl ) cycl opr opane and
byproduct (3% &g28mim; )@I‘dlrﬂ@? Oxgasicixgraesh weede PooOlFHEWashe@ Svith prismdirisiaved in a
vial sodium sulfate, and concentrated in vacuo. Purification by preparative reverse phase
high-performance liquid chromatography afforded (2-benzo[b]thiophen-3-yl-
20  cyclopropylmethyl)-dimethyl-amine (246 mg, 71%) as an oily trifluoroacetic acid
salt. 'H NMR (500 MHz, d4-MeOH) 7.94 (1 H, d, J = 7.94 Hz), 7.86 (1 H, d, J =
793 Hz),742(1H,t,1=794),737 (1 H,t,1=794),7.21 (1 H,s),3.44 (1 H,dd, ]
=13.12, 6.71 Hz), 3.22 (1 H, dd, ] = 13.12, 8.24 Hz), 297 (6 H, s), 228 (1 H, p, ] =
4.6 Hz), 1.56 (1 H, m), 1.20 (2 H, m). LC-MS: 1.10 min; 232.2 (MH)+.
25
Example 168
(2-Benzo[b]thiophen-3-yl-cyclopropylmethyl)-methyl-amine

NH
Q™™
s
(2-Benzo[b]thiophen-3-yl-cyclopropylmethyl)-methyl-amine was prepared
30 (191 mg, 58%) in a manner and scale similar to the above example. 'H NMR (500
MHz, d4-MeOH) 8.00 (1H, d, ] =7.94 Hz), 791 (1H, d,J=7.93 Hz), 7.47 (1 H, t,J



10 along with ethanol (2 nL) and an amne (0.25 mol ). Finally sodium
triacet oxyborohydride (53 ng, 0.25 nmmol) was added and the vial was seal ed
and shakwp oalordi182 bei ng heated at 45 C for 1 h. Then 0.5 wcrafSoaesepus
sodi um hydroxide (5N) was added to the vjal. The vial was seal ed and
shaken while being heated at 65 C for i n. Most of the sol vent was
renmoved in vacuo, and the 15 residue was taken ug‘t ig@ aqueous_sodi um

bi car bonat e 109 J-4ard Hoktkad98y Wt H Hepndp4 &k & T 23,1257 @ Ha). ¢
| d T id
organi ¢ | ayer; yagqdj Led gy 9@42?22”5’@2 W, fz%ﬁ;}g w@@%ﬁé?ﬁé%ﬁe n)eS! due

was purlfled usi’'ng’ reversé phasé’ preparatt’ve itha ter
gradi ent contld@OnRriy ). 196-MS$:f1. m)mnadet%ﬂ@(m{)d to give trans-2-[5-

cyanoi ndol - 3-yl]-1-(3- (N, N-di met hyl am no) propyl ) cycl o- propane. LC M5
(colum 20 = YMC ODS s7, 3 x 50 mm start %8 = 0, final 9B = 100, gradient
time = 2 gin, flowrate =5 m/mn) prhimpiéer (M+ H+, tR 1.05. Exanple
175 Trans -2-[5-cyanoi ndol -3-yl]-1-(3- net hyl am no) propyl ) cycl opr opane
NC/ N H 25 H Thi s(%diepm[bdthimwpfkﬂaﬂyempimpﬂmmnd)eetheil-muim to the above
exanmple. LG M5 (colum = YMC ODS s7 mm start %8 = 0, final B =
100, gradient time = 2 nin, flow r mn) me 254.3 (M+ H+, tR
1.09. WD 02/079152 PCT/ US02/ 06627 - Exarrp 176

Trans- 2-[ 5-cyanoi ndol - 3-yl]-1-(3-(N-et yI am no) propyl )cycl opropane NC N H

H Thi s corrpound W@H@naﬂh]tbidphen Zryheyohepropylmethyl)-dtiyltdnena boy prepradfled LC-
5 M5 (col urm

gradient ti EMfs‘))rﬂ‘ i m?’\“SW‘F%%"éle%li‘ﬁ tPr{-E‘hi‘ W&X%Biesah/‘@%i’%%ﬁzi 13.

10 d4-MeOH) 7.94 (1 H,d,J =7.63 Hz), 7.85 (1 H,d, J =794 Hz), 742 (1 H, t,J =
7.93), 736 (1 H, t, ] = 7.93), 7.17 (1 H, s), 3.31 (1 H, m [partially obscured by
solvent peak]), 3.13 (2 H, q, J = 7.32 Hz), 3.07 (1 H, dd, J = 12.82, 7.94 Hz), 2.23 (1
H, m), 1.48 (1 H, m), 1.34 3H, t,J =7.32 Hz), 1.15 2 H, t, ] = 7.32 Hz). LC-MS:
1.16 min; 232.15 (MH)",

15

Example 170
(2-Benzo[b]thiophen-3-yl-cyclopropylmethyl)-ethyl-methyl-amine

s
(2-Benzo[b]thiophen-3-yl-cyclopropylmethyl)-ethyl-methyl-amine was
20 prepared (274 mg, 76%) in a manner and scale similar to the above example. 'H
NMR (500 MHz, d4-MeOH) 7.94 (1 H, d, J = 7.94 Hz), 7.86 (1 H, d, J = 7.94 Hz),
742 (1H,t,1=793),737(1 H,t,J=7.93),7.21 (1 H, s),3.52 (0.5 H, dd, J =13.43,
6.71 Hz), 3.39 (1.5 H, m), 3.22 (2 H, m), 2.95 (3 H, s), 2.28 (1 H, m), 1.55 (1 H, m),
1.37 (3H, t, J =7.33 Hz), 1.20 (2 H, m). LC-MS: 1.14 min; 246.14 (MH)".
25

Example 171
(2-Benzo[b]thiophen-3-yl-cyclopropylmethyl)-diethyl-amine

Qe



Exanpl e 177

Trans- 2-[ 5-cyanoi ndol - 3-yl ]-1-(3- (N, N-di et hyl am no) propyl ) cycl opropane NC
/' N N 10weloThiasronpound was prepared in a nmanner sim | aPCrasthisezbove
exanmple. LG M5 (colum = YMC ODS s7, 3 x 50 mm start 9B = 0, final 9B =
100, gradi ent tirre =2 mn, flowrate =" mM/mn) me 296.3 (M+ H+, tR
1.15. 15 Exanple

Tr ans- 2- [ 5- cyanoi rﬁ%r&en?so[i? thiophgns3 QW@WPPWMIWhWOWS) -REgRAhr opan

xanpl o, LC Ve B SREY U b fl FROLEE UG (U Ehord, Ryl 1 NRIL.

100, gr adl emMHZO:Mt—Me@H% TO4(1H, d,Ueni.9hHe), 7.8 (HH,M, h)= T92H282.43 (1M, +, H) +,

tR1.12. Exam) g\ li%s (S H 491373304 HoDi 376 Br 8y T d9dPodr bike® R N7

Trans- 2- [ 5- cy:
N H WO 0250794 9 B3 LYS0 3, acr< 13 437, 9§sz'§ @QS‘PPW%)\A@%%/@ %I%%’i)ggshg@, 50

manner sinmilar to the above exanple! LC (colum "=

mm start 982t ]G 7.83 k), 4P Q Hoo). Ig@édSthnm P6046ZMHX, flow rate = 5
m/mn) me 294.2 (M+ H+, tR 1.07. 5 Exanple 180

Trans- 2- [ 5- cyanoi ndol - 3-yl ] - 1- (3- (N- benzyl -

met hyl am no) propyl ) cycl opropane NC NExample 172

1-(2-Benzo[b]thiophen-3-yl-cyclopropylmethyl)-pyrrolidine

. G

1-(2-Benzo[b]thiophen-3-yl-cyclopropylmethyl)-pyrrolidine was prepared

(318 mg, 86%) in a manner and scale similar to the above example. 'H NMR (500

MHz, d4-MeOH) 793 (1 H,d,J =793 Hz),7.84 (1 H,d,J =793 Hz), 741 (1 H, t, J

=7.93),735(1H,t,J=793),7.18 (1 H, s),3.70 (2 H, m), 3.44 (1 H, dd, J = 13.12,

15 6.71 Hz),3.26 (1 H, dd, J = 13.12, 7.94 Hz), 3.15 (2 H, m), 2.25 (1 H, m), 2.15 (2 H,
m), 2.02 (2 H, m), 1.55 (1 H, m), 1.15 (2H, m). LC-MS: 1.15 min; 258.13 (MH)".

Example 174
Trans-2-[5-cyanoindol-3-yl]-1-(3-(N,N-dimethylamino)propyl)cyclopropane

N/
\
QTQ/\/\

N
20 H

Sodium hydride (60% in oil, 120 mg, .02 mmol) was washed with hexanes to

remove oil and was then suspended in THF (60 mL). Triethylphosponoacetate (0.60

mL, 3.02 mmol) was added dropwise and the solution was stirred for 1.5 h. Trans-2-
[5-Cyano-1-(p-toluenesulfonyl)indol-3-yl]cyclopropane-carboxaldehyde (1.0g, 2.74

25 mmol) was added as a solid and the reaction stirred for a further 3 h. The solvent was
removed in vacuo and the residue was taken up in water (20 mL) and extracted with

ethyl acetate (3 x 20 mL). The organic layer was dried and the solvent was removed

in vacuo. The material was purified by chromatography on silica gel (20% ethyl
acetate in hexanes) to provide 091 g (76%) of ethyl trans-2-[5-cyano-1-(p-

30 toluenesulfonyl)indol-3-yl]cyclopropaneacrylate as a white solid: 'H NMR (400



H Thi s conpound was prepared in a manner simlar to the above exanple. LC
10 M5 (colum = YMC ODS s7, 3 x 50 mm start 98 = 0, final %8 = 100,
gradi ent woioem7t52 mn, flowrate =5 n/mn) W 344.3 ( MPeETHS#2/0d6 1. 28.

Exarrpl e 181

ci s-1-(N-met hyl am nonet hyl )-2-[5-fl uor ot ol - 3- yl]-cyclopropane F \ NH N
15 H This co und was prepared in a manner simlar to Exanple 117. LC M5
(col um = §1§€13) 804 (&L And = §t6aIFI{'5) J87£1 &, s¢ ), Hall> @bl imﬁ%%dﬁ &ht

time = I [ gt t

Exanpl e 182 @1 Hf d V\j(l\l-%e()ter%_q ﬁnim r%e]g-%gz %I’ gcl\)ﬁr 0|6|r_1§d0 ) yll l c(?opropane
F\ NH N HI5EHDS Honpoe it Hyds) pﬂép&ﬂzem R (2Hygnher7. sHa), I2&i’7 (BCH Examﬂ e
117. LG MS colum = YMC ODS s7, 3 Xx 50 start 98B = ipal 98 = 100,
g i ent i bt 35 2T FL ok ekt 1. m5 T o By e Mgl ot 10 MR
0.92. WD 92/ 02/ 06627 -133 Exanple 183 cis-

1- (N, N-di gt h&?a#ﬁnor;emmw) 2-[5-fluoroindol-3-yll-cyclopropane F , H This
conpound was pr epdred-1-tH-ayamnlngr toglenedugpnylainmml]eycmp'iopa_n@d!ﬁatﬁ B®I um

e+ Limg 2596 T} s Hidsolad n Y ndcootes o < Hathi el mipam
hydride was added and the reaction stirred at —25 °C for 30 min. The reaction was
quenched with ethyl acetate (20 mL) and stirred 10 min. Then water (0.15 mL) was

10  added and the reaction stirred 2 min. Sodium hydroxide (IN, 0.45 mL) was added
and the reaction was stirred 2 min, followed by final addition of water (0.15 mL) and
stirring 15 min. The reaction was filtered through celite and sand and the filtrate was
evaporated. The residue was dissolved in ethyl acetate (5 mL) and then ethanol (20
mL) and 10% palladium on carbon (200 mg) were added. The reaction was stirred

15  under an atmosphere of hydrogen for 1 h. The reaction was filtered through celite and
sand and the filtrate was evaporated. The residue was purified on a silica gel column
(33% to 40% ethyl acetate in hexanes) to provide 318 mg of a 1:1 mixture of Trans-
2-[5-cyanoindol-3-yl]-1-(3-hydroxypropyl)cyclopropane  and an  unidentified
compound: '"H NMR (400 MHz, CDCls) 8.04 (0.5 H, d, J = 7.6 Hz), 8.02 (0.5 H, d, J

20 =8.0Hz), 792 (0.5 H,s),7.85(0.5H,s),7.74 (2 H,d,J] =84 Hz), 7.52 (1 H, m),
742 (0.5 H,5), 7.25 (2 H, d, J = 8.0 Hz), 7.25 (0.5 H, buried), 3.72 (1 H, t,J = 6.5
Hz), 3.61 (1 H, t, ] = 6.4 Hz), 2.92 (0.5 H, 6 peaks, J = 6.9 Hz), 2.36 (3 H, s), 1.78-
1.24 (6 H, m), 1.04 (0.5 H, m), 0.90 (0.5 H, m), 0.83 (0.5 H, m); MS m/e 417.1 (M+
Na).

25 Oxalyl chloride (0.10 mL, 1.19 mmol) in methylene chloride (50 mL) was
cooled to =78 °C and DMSO (0.095 mL, 1.34 mmol) was added dropwise. After
stirring 10 min, an impure sample of Trans-2-[5-cyanoindol-3-yl]-1-(3-
hydroxypropyl)cyclopropane (318 mg) in methylene chloride (5 mL) was added
dropwise. Stirred 20 min and added triethylamine (0.61 mL) dropwise. Allowed

30  reaction to slowly warm to room temperature and added water (10 mL). The organic
layer was dried with magnesium sulfate and the solvent was removed in vacuo. The

residue was purified by chromatography on silica gel (33% to 40% ethyl acetate in



cis- 1-(N-ethyl-N nmethyl am nomet hyl )-2-[5-fl uoroindol -3-yll|-cycl opropane F
[/ 10 H This conpound was prepared in a manner simlar to Exanple 117.

LC- M5 (owbuwem79tsYMC ODS s7, 3 x 50 mm start 98 = 0, finacTARoz0600,
gradient tine = 2 mn, flowrate =5 mM/mn) me 247.2 (M+ H+, tR 0.96.
15 Exanple 185 cis-1-(1-pyrrolidino)- 2=][3§=fl uor oi ndol - 3-yl ] - cycl opr opane
FN (:\QH This conpound was prepared in a manner simlar to Exan'g—le
117. LC-M5  pexingsnto=gwo2Was pf B3 150 poxtyg of tTans-345-<yanoindodgtylye-(3- 100,

gradient ti xgqégylgﬁygf;ogropfahé)%(ﬁ ah %nﬁn&vmcéﬁbg'%cfﬂlﬁ RRR %4(ﬁd\/l\/['ﬁéﬂ)(f'DCltgJQ

0.97. Exanple

1- (N- benzyl - N:&SB(OlinamJ?@mﬁtII/‘lz{)L Y:73-05- H| udﬁoilnckbih 8.()%11(1).-503H‘,Ido[br=o&agez), F/ N
i N H WD 02/079152 PCT/ USQ2/ 06627 -134 This conpound was prepared in a
manner si m | &03t@-S8kakipBe Hay 79 €0-RibL )il H. Mgt ), 8% (B8l iy

2L 15 57 3 T4 LRt 5 T 969,15 1)
S, S- Tr ans- 2- Ha; ©yaiibih ddl = 8-1\H3); 2.36 (3 Hys), hy¥Rand® 6t Hnmet h§2 [y &, dpf spdhe
trifluoroacetgle NG, m)0.93 (0.5 H, m), 0.83 (0.5 H, m); MS mve 393.2 (M+ H),
A mixture of Trans-2-[5-cyanoindol-3-yl]-1-(3-oxopropyl)cyclopropane and
byproduct (33 mg of mixture) was dissolved in THF (0.25 mL) and placed in a vial
10 along with ethanol (2 mL) and an amine (0.25 mmol). Finally sodium
triacetoxyborohydride (53 mg, 0.25 mmol) was added and the vial was sealed and
shaken while being heated at 45 °C for 1 h. Then 0.5 mL of aqueous sodium
hydroxide (5N) was added to the vial. The vial was sealed and shaken while being
heated at 65 °C for 45 min. Most of the solvent was removed in vacuo, and the
15 residue was taken up in aqueous sodium bicarbonate (10 mL) and extracted with
ethyl acetate (2 x 5 mL). The organic layer was dried with magnesium sulfate and
evaporated. The residue was purified using reverse phase preparative HPLC with a
methanol/water gradient containing 0.1% trifluoroacetic acid to give trans-2-[5-
cyanoindol-3-yl]-1-(3-(N,N-dimethylamino)propyl)cyclo-propane. LC-MS (column
20 = YMC ODS s7, 3 x 50 mm, start %B = 0, final %B = 100, gradient time = 2 min,
flow rate = 5 ml/min) m/e 268.3 (M + H)*, trz 1.05.

Example 175
Trans-2-[5-cyanoindol-3-yl]-1-(3-(N-methylamino)propyl)cyclopropane

25 H
This compound was prepared in a manner similar to the above example. LC-

MS (column = YMC ODS s7, 3 x 50 mm, start %B = 0, final %B = 100, gradient
time = 2 min, flow rate = 5 ml/min) m/e 254.3 (M + H)*, tz 1.09.



H A solution of S, S-trans-2-[5-cyanoindol -3-yl]-1-(N, N-di nethyl am no)- 10
cycl opropane (82 ng, 0.34 mmol ) in THE (10 nL) was treated with

et hyl magneeioamtdhsonm de (1 M 0.40 ni, 0.40 nmol) and stir ped/uBotiosar7 r oom
tenperature. | odonethane (0.027 nmi, 0.43 mmvl) was added, and the reaction
was stirred 1 h. The solvent was renoveétt’in vacuo. The residue was
purified using reverse phase prepargtive HPLC with a nethanol / water
gradient containing 0.1%trifl uoroac id. The product was obt ai ned

as a trifluor oacqt,a;,gzqgI&amlhhoﬁsygﬁ-gﬁ-@ﬁ-eﬁgl:{m “Q’M"ﬂnfﬁéﬂ’%‘? 00

DVSO-d4) 8.14 (1 H, s) J—84
15|—|z)739(1Hsz21|—|2")°361(1 ydd, J = 13.1, 6.3 Hz), 3.31
(1 H dd, J =13.0, 6.2 Hz), 3. 13@\5/4{)\7;*10 (1 H m, 1.44 (1 H m,
1.22 (1 H mM, 1.05(1 H m; M 55.2 (M+). 20 Exanple 188

S, S-trans-2-[5-cyano-| -net hylindol - S}I] 1- (N N-di met hyl am no) - cycl opr opane
NC N A solution of S, S-trans- 2- [5can0|ndol I&ﬁ NN—dlrreth | am _no) -

25 cycl opr opane ( Fhisgpmppuag Wre)pare,q “FHE'“%‘B“H\‘;‘}“J ot é‘&f’é‘ﬂe’%ﬁ“! e-.pbfassi um
tert- butexi = I r Q ure.
D net hyl ;%?ate Igg ngl\'f%dmﬁ Q%\?/;Itghg %Qtd%gldjot hrhélafr Z%Bét |nion g%?ﬁegh rred
for 3 h. ThetﬂTHE-Z\mzs ﬂmmaﬁeéﬁml/nmc)uﬁedﬁﬂ3t(h/é+rfﬁﬁmml h® aqueous suspension
was extracted with ethyl acetate (4 x 5 nL). The organic |ayer was dried
wi th magnesi um sul fate and the WD 02/ 079152 PCT/ US02/ 06627 -135 sol vent
was renoved in vacuo. The residue wafxauiglé 1ef by chromat ography on silica
gel (97:3 chloroform/ 2M anmoni a i n et hano to give

S, S-trans- 2- [ 5- Eyanse- [S-cyanoindol-3-yl]-1-(3-(N,N-diethylamino)propyl)cyclopropane

met hyl i ndol - 3-yl ] -1- (N, N-di net hylgm no) -cycl oprgpane in a yield of 62 ny

(65%: 'H NVR (400 MHz, CDC13) 8. (1 7Y = 1.2 Hz), 7.42 (1 H, dd, J
=8.8 1.2 H), 57.28 (1 H d, J Hz), 6.84 (1 H s), 3.73 (3 H s),
2.44 (1 H, dd, J = 13.2, 6.8 Hz), (1'H dd, J = 13.1, 6.8 Hz), 2.33

(6 H, )10175(1Hrr)121(1Hrr)*090(1Hrr)084(1Hrr)|\/S
me 254.1 (M + H) This compound was prepared in a manner similar to the above example. LC-

MS (column = YMC ODS s7, 3 x 50 mm, start %B = 0, final %B = 100, gradient
time = 2 min, flow rate = 5 ml/min) m/e 296.3 (M + H)*, 1z 1.15.

15 Example 178
Trans-2-[5-cyanoindol-3-yl]-1-(3-(N-ethyl-N-methylamino)propyl)-cyclopropane

This compound was prepared in a manner similar to the above example. LC-
MS (column = YMC ODS s7, 3 x 50 mm, start %B = 0, final %B = 100, gradient
20 time =2 min, flow rate = 5 ml/min) m/e 282.3 M + H)*, tr 1.12.

Example 179
Trans-2-[5-cyanoindol-3-yl]-1-(3-(1-pyrrolidino)propyl)cyclopropane

NC NQ
acatd
H



Exanpl e 189 10

S, S-trans-2-[5-cyano-1| -ethylindol-3-yl]-1-(N, N-di net hyl am no) - cycl opr opane
, N H,,, WOoko79Y52 Usi ng t he above nmethod with diethyl sulfrarasazodshre
reagent produced S, S

trans-2-[ 5-cyano-|-ethylindol-3-yl]-1- (F&%?dinethylanino) cyclopropane "H
NVR (400 MHz, CD%JES 1HdJ-15Hz 40 (1. H dd, J =8

1.6 Hz), 7.31 1 %%OI‘EPOUB wag PieRagyd ing rgpnngr Hmlk’j to ﬁleféowe’ﬁml&e bC— 7.2

Hz), 2.44 (1y (Q&iumﬂ YMCQ)Df)s‘i’ 3*%)50 %n?‘htaﬁmlf%)ﬂ Cbifm%ll %B13 R)o %%Aﬂ%)
2.33 (6 H s), 1. Hom, y, ,

M5 nmle 268. 1 timd ﬁzm)m, mxxamqreec 5119Umm rRes?@Hm(iM)m H))F tR 107

(2- Benzo[ b] t hi ophen- 3-yl -cycl opropyl net hyl )-di methyl-amne N ar \ S
Racem c¢ (2-Benzo[ b]thi ophen- 3-yl - cycl opropyl met hyl ) - di net hyl -am ne (68 np)
was resol ged by preparative chiral edg6hiracel Prep OD columm using
as the eluant 5% Et OH, 0. 1% di et hyl am ne rn hexane at 60 n./mn. Two
fractions 25 were isol atbynsddScyaneindphd-wil-1-(3-Ndeozyl 02/ 079152

PCT/ US02/ 06627 -136- Exanpl emé¢thylamino)propyl)cyclopropane

(-)-(2-Benzo[ b] t hi ophen-3-yl - cyck®pr opyl nmet H@rret hyl -am ne (28 ny).
Exanpl e 190B: 5

(+)-(2-Benzo[ b] t hi ophen- 3-yl -cycl 0 yl met hyl ) -di net hyl -amine (19 ng): 'H
NVR (300 MHz, CDC13) 7.93 (1 H, d, JN= 7.32 Hz), 7.84 (1 H d, J = 6.95

Hz), 7.38 (2 H, . 7.26 2.49 (2 H, 2.76Hs)191(1

H m, 1.34 (1H mus @H&Pugézvaﬂpf‘%amdl_l&a anngr Slgzﬂﬁfﬁeg@:? Oif%)e’tamn)ler L&

Exanpl e 181 N&{linhndeiv@-om3 s¢yskosw any skt o L-olidmal bl =afton eradient
time = 2 min, flow rate = 5 ml/min) m/e 344.3 M + H)*, 1z 1.28.

Example 181
cis-1-(N-methylaminomethyl)-2-[5-fluoroindol-3-yl]-cyclopropane

15 H
This compound was prepared in a manner similar to Example 117. LC-MS

(column = YMC ODS s7, 3 x 50 mm, start %B = 0, final %B = 100, gradient time =
2 min, flow rate = 5 ml/min) m/e 219.2 M + H)*, tz 0.85.

20 Example 182
cis-1-(N-ethylaminomethyl)-2-[5-fluoroindol-3-yl]-cyclopropane

F
L
N

H
This compound was prepared in a manner similar to Example 117. LC-MS
(column = YMC ODS s7, 3 x 50 mm, start %B = 0, final %B = 100, gradient time =
25 2 min, flow rate = 5 ml/min) m/e 233.3 M + H)", rr 0.92.



NCH3 CH3 6- Met hoxyi ndole (1.47 g, 10.00 mmol) was cooled to O Cin

nmet hyl ene chloride and BBr3 (2 Min nethylene chloride, 25 nL, 50.00 mmol)
was addedwoAtmmns2 15 stirring 16h at roomtenperature, TLECANSHY®i6ST

i ndi cated the reaction was conplete. The, yeacti on was quenched with water
and the | ayers separated. The organic | ayers were washed with 1 N NaOH.
The basi c aqueous | ayers were acidified with conc. HCL, extracted with

nmet hyl ene chl oride, dried over anhydm&si um sul fate, and
concentrated in v 4hE used
directly 20 for 'fatﬁ Nélfgt(ﬂ?e (l:tl or?.ﬁ{ekeﬂg) cr uﬁﬁgg&ﬁhgld?é@ %m@%@g

N-phenyl trifl uoronmet hanesul foni m de (3. 93/ g, fl;L 00 mmol) were dissolved in
nmet hyl ene chl oride and cooled to O [;I‘a% thl amne (1.20 g, 12.00 nmol)
was added and the reaction all owed mto oom tenperature and stirred
for 16 h. TLC anal ysis showed conplete Honver sion to 25 product. The
reaction was washed with 1 N HCl, 2 M K2CCO3, dried over anhydrous

magnesi um sul f at e, Thi§ ¢qrapd wiascPrepaied Ht A A1a@aeT Smilae tfoExampield 76 LC-MS
trifluoroget |_f i i_d ndi ng.
Thi s ot ori o and - S° OHE LORN o iy el 0, ShiAR 100, Sadilh the

Tri s(di benzylRidenfawatiere) mdingia) mzd261@ (M5 By, 10106. nmol ) and tri-o- 30

t ol yl phosphine (120 ng, 0.20 mol) were stirred in DVF at roomtenperature
for 30 mn. The 4-trifluoronethanesul fonyl-1Hindol e, N nethoxy-N nethyl
acryl am de WO 02/079152 PCT/ US02/ 066 F%anipté184 1- 26 9, 11.00 mmol ), and
triethylamne (2.20 g, 22.00 nmol) were added and the reaction was heated
to 120 C for 4hcis-THN-etbykNrwpthytaminoinetied)-2-4S-fluokoiaddl-34yH-cystwipyveprner enoved
in vacuo. The residue was taken up in nethylene chloride, washed wth

wat er, dried over anhydrous magnesifymsulf/sate, filtered, and concentrated
in 5 vacuo to give a brown solid. T xo) i d Was purified by fl ash

chrorratography (Et OAc, hexanes) to Y
3-(1HindOl -6-yl)- N—msthoxy N- net hyl - cﬁyl amide (0.90 g, 39%yield for the

t hree reactions M\ﬁ) 9@%%
1H), 7.62 (d, J) 8.5 dlfb )sp ?%réh %ﬁﬁr}"@ﬁ? S’%}ar g’@‘"’é‘(’@ﬁ 1"11%013@8’}%25 (m
1H), 7.03 (d(calum8 =6YMQ onsg s7 6.5550 (um, star) %B3= 0Sfifid %BH) 1008 gBRlidns fin2H) .

2 min, flow rate = 5 ml/min) m/e 247.2 M + H)*, 1z 0.96.

15 Example 185
cis-1-(1-pyrrolidino)-2-[S-fluoreindol-3-yl]-cyclopropane

F@,ﬁj\{%h@

This compound was prepared in a manner similar to Example 117. LC-MS
(column = YMC ODS s7, 3 x 50 mm, start %B = 0, final %B = 100, gradient time =
20 2 min, flow rate = 5 ml/min) m/e 259.2 (M + H)", tr 0.97.

Example 186
cis-1-(N-benzyl-N-methylaminomethyl)-2-[5-fluoroindol-3-yl]-cyclopropane

o o

H



10 Trimet hyl sul f oxoniumiodide (2.20 g, 10.00 nmol) was added to a
suspensi on of sodium hydride (60% di spersion in oil, 0.40 g, 10.00 mmol)
i n anhydrw0o92/0E52 and stirred at roomtenperature for 1 hPCT/US02/06627

3- (1H I ndol - 6-yl)-Nmet hoxy- N-net hyl - acyyl am de (0.90 g, 3.90 mml) was
di ssol ved i n anhydrous THE and added drolp%‘se to the cloudy white
suspension. The m xture was stirred for 16 h at room 15 tenperature. The
reaction was quendiicUnRng véas| piepased BY a srnperatiedan rEraople 14 drG-§ES

vater was addeduARd YN BRSL 9k YRl EGER 0L ABLIYAER Rl A

The organi c l'ayer was ovér anhydrous magnési um sul tered, and
concent r at ed 2i miny flowaatec= §ml/niR) ipke 399 h@0H-18)'y by 1d8cl opr opanecar boxyl i c
acid nethoxy-nethyl-amde as a yellow sh solid (0.96 g, 100% . LCMS: M.
245.12, 20 72% AP. Lithium al um num hydride (30 ng, 7.86 mml) was

suspendedsi n anhydrous THE at -45 CHdmplé §§7 acetonitrile) with stirring.
The 2-(1Hindol -6-yl)- cycl opropanecarboxylitc acid net hoxy-net hyl -am de was

di ssol ved i n a&n$fdersi2-[S-Tlyaneindob3 gl -tiropethslanumeniummethybdyddpropamé n.  The
reaction was stirred for 3 h at 25 tthiflaoreacpiatat ure, diluted with ether,
then quenched with 1.5 mL of 1 N sodium hydrox de solution. The m xture
was allowed to warmto roomterrper'%ﬁ e apd\ihd resulti ng white solid was
filtered and washed with ether. The yer{ | ayer was then concentrated in
vacuo to give 2-(1Hindol -6-yl)-cycl oprqpanecar bal dehyde as a vyell ow
solid. This material was used imedi ately for the next reaction. 30 The

crude 2-(1Hindol -6-yl)-cycl opr neca | dehyd i | ved. in . nethanol
at room t enper at ur® vﬁoi‘ﬁ‘oﬁt i ?fi %pgba ”ﬂﬂﬁ%ﬁﬁwa‘%ﬁiﬂ‘g‘)%ﬂﬂ'géﬁ’fﬁidb'ﬁeti‘ﬁ‘awg‘

20. 00 rrL,1o20choﬁaasphae @2sn@aditmbil ) iaWeIE Pro SPf itk GathxyIRhS At de
(4.24 g, 20.00 nmmol) After 15 h of stirring at roomtenperatwure, the

sol uti on was bwandg/ 07 M5 D.48cmiusOAO0e8rd) and3stiseshderdt rhtreemt tempeyaterss i n

vacuo. The. 1 SShEnBI0DT R4 hhBSs IBHUESR SN ARG Shef  fepnd T N

NaOH sol uti on: s were sepa icl over

anhydr ous nagelesntumas Wefrdived ihibdcebeThe arsideoneanplafied using w6146 . phibe
crude am ne was purified by flash chromat ography (50% M Et OAc) 5 to give
[ 2- (1H i ndol Perparafive LS a2 msthappl L wpies @radiens sppiaining 8. 1e frifhigreaseiiey

E 8, 63:91 134%,EQ0 Th BrotdY}P[ WEAHiRDPAs a HAUMB SRS Withta %eﬁilot(ll@smg %) . 7.51
'H NMR (400 MHz, DMSO-d,) 8.14 (1 H, s), 7.51 (1 H, d, J = 8.6 Hz), 7.43 (1 H,
dd,J=8.4,15Hz),7.39(1H,d,J=2.1 Hz), 3.61 (1 H,dd,J =13.1, 6.3 Hz), 3.31 (1
H, dd, J = 13.0, 6.2 Hz), 3.13 (9 H, s), 2.10 (1 H, m), 1.44 (1 H, m), 1.22 (1 H, m),

1.05 (1 H, m); MS m/e 255.2 (M+).
20
Example 188

S,S-trans-2-[5-cyano-1-methylindol-3-yl]-1-(N, N-dimethylamino)-cyclopropane
/

NC SN

\

N

I
A solution of S,S-trans-2-[5-cyanoindol-3-yl]-1-(N,N-dimethylamino)-
25 cyclopropane (90 mg, 0.38 mmol) in THF (5 mL) was treated with potassium terz-
butoxide (46 mg, 0.41 mmol) and stirred for 1 h at room temperature. Dimethyl
sulfate (52 mg, 0.41 mmol) was added and the reaction was stirred for 3 h. The THF
was removed in vacuo and the remaining aqueous suspension was extracted with

ethyl acetate (4 x 5 mL). The organic layer was dried with magnesium sulfate and the



8.4 Hz, 1H), 7.08 (t, J= 2.7 Hz, 1H), 7.06 (s, 1H), 6.86 (dd, J= 11.4, 1.8
Hz, 1H), 6.47 (m 1H), 2.51 (m 1H), 2.35 (s, 7H), 1.85 (m 1H), 0.99 (m
1H), and wo®%o0fars2 1H); LCVS: MH+: 215.16, 78% AP. 10 Exampirasife27

6- (2- Di net hyl am nonet hyl - cycl opropyl ) - 1H-i ndol e-3-carbonitrile NI NCH3 /
CH3 N Phosphorous oxychl oride (0.23 g,19547 mmol ) was added to 15
dinmethylformamide (2 nL) at roomtenperature with stirring. After 15 mn,
[2- (1H i ndolsoleyh Wasroygt W%tﬂwrfﬂ@l%%ﬂrmnf%bdech(@nqsgrgphnoremhm|)
in DM (3 m) Sfnm t he Warg hed
with ice andgf1 \ gﬂﬁﬁﬂ?ﬂEQEH%utlO@L&ggr@%??g%%gthQQﬁétﬁﬂ %ﬁén ﬂ?orlde,
dri ed over ammylylmdsl-31yllgh€siNidinsetityiahiap)-€ydldprogohe 1arutly1etahcté(sﬂ et @3%)n
vacuo to give, 6-(

i ot hy| an naHRTH B9 M CRGR) 83 Fudh k= 42HPpAAa6hJuddct= 85 4250, 25
9, 63% thaty mwaﬁdimﬁzT% gweqtﬁrgaﬁz@ﬁM)t bqugmwdufjcqfslzols NVR
(CDC13): 8 1H) (d : " (d,
J= 8.4 Hz, I%)34 (71615d(isl— 1II-1|)682H5)42(3§ (6H-|)S) 127556 I(Isl;n)71H?1 (11H9m)(0r90 (H,

L2 (0D R gy, o 17 0 o sl e

cycl o- propyl ) -1Hi ndol e- 3-car baI dehyde, ammoni um hydrogen phosphate (0.99
g, 7.50 mmol), and nitropropane (0.09 g, 1.03 nmol.). The m xture was
stirred and heated to a gentle ref| BBxame 189 h. water was added after

cooling rgacti ) np . c by
the addi toon oSt RsrER TS THaR. B LV R Al SRS
chloride, dried over anhydrous nmagnesium sulfafe, filtered, and
concentrated in vacuo to give a brown oil. TheMil was purified WO

02/ 079152 PCT/ US02/ 06627 -139 by flash Ehi/OR
acetate) to give 6-(2-

di met hyl am nonet hyl - cycl opropyl ) - 1H-|
(93 my, 38% . 1H NWR (CDCl3): S 7.5
2.46 (m 1H), \_

Using the above method with diethyl sulfate as the reagent produced S,S-

trans-2-[5-cyano-1-ethylindol-3-yl]—1-(N,N—dimethylamino)-cyclopropane: 'H NMR
(400 MHz, CDCl3) 8.03 (1 H,d,J=1.5Hz),7.40 (1H, dd, J = 8.8, 1.6 Hz), 7.31 1 H,

15 d,J=84Hz),6901H,5),4.10(2H,q,J=7.2Hz),2.44 (1 H,dd, J=12.9, 6.5 Hz),
234 (1 H,dd,J =13.0, 6.8 Hz), 2.33 (6 H, s), 1.74 (1 H, m), 1.23 (1 H, m), 0.88 (1
H, m), 0.81 (1 H, m); MS m/e 268.1 (M + H).

Example 190
20 Resolution of (2-Benzo[b]thiophen-3-yl-cyclopropylmethyl)-dimethyl-amine

/
N

\

\
s

Racemic (2-Benzo[b]thiophen-3-yl-cyclopropylmethyl)-dimethyl-amine (68
mg) was resolved by preparative chiral HPLC on a Chiracel Prep OD column using
as the eluant 5% EtOH, 0.1% diethylamine in hexane at 60 mL/min. Two fractions

25  were isolated and concentrated in vacuo.



2.33 (s, 7H, 1.89 (m 1H, 1.20 (m 1H), 0.98 (m 1H), 0.86 (m 1H); FINs:
238.2 5 (MH); LCMB: 72% AP. Exanple 193

3-[ 2- ( 2- Dvowkioydiazri no- et hyl ) - cycl opropyl ] - 1H i ndol e- 5- car lpomitsoz/bes2N N N
H 10 A procedure simlar to Exanple 144, _%”t usi ng di nethylamne in the

| ast step, was used to give -136-

3-[2-(2-Di nmet hyl am no-et hyl)-cycl opropyl ]-1Hi ndol e-5- carbonitrile

(25.5mg, 48%EXampleAR045,47 22 (MH+) LCMBS Method 15 Products were anal yzed on

a Shi madzu anal pt4 ' Rf.Qr ) gn%_ o] m ystem
equi pped w t E%a()jl\%%fr%g[ @gb]é%ﬁr?gscgagg%gwron@ﬁ)e?ﬁ% Sitl \gée [ o%)s'rmde) :
Elution was through a 3 X 50 mm YMC ODS-A C-18 S7 reverse phase colum

usi ng the foldéovvi %ﬁ‘ ient method: Start nobil e phase conposition: 10 %
met hanol - 9 ’%‘R’/ﬂ?é 2° 0.1 %trifluoroacetic 20 acid Final nobile phase
conposi ti gn: -(%0 X olnfethl Y Aitdek RACEig CmedCi g
o ent et GETRLORIRlophent 3 RS GopsIgith Faibletly diRR 9 Cmed

Wavel engt h = NYR @39 S&HotTACR) T93r(d fbrd é = BdhHizh g Sy, dHEK- 6.93 H) 1.38 t hat

ar oun’ at 537 & Beq 2RB B Sh SOy Br 2% (b b Yondiatt Ao B 58 52
PCT/ US02/ 06627 H, 4L oMENEY simpbemeaieg* W th 10% fetal bovine serum and
(418 sulfate (500 g/m). To prepare nenbranes for radioligand binding

experinments, cells were rinsed twice wth phosphate-buffered saline (138

mM Nadl , 4.1 nM KC1, 5.1 mM Na2PX4, 204, 11.1 nmM gl ucose, pH
7.4). Cellﬁs were transferred from pl ?[—%M

[2-(1H-Indol-6-yl)-cyclopropylmethyl]-dimethyl-amine

N - CHs
WéHs
6-Methoxyindole (1.47 g, 10.00 mmol) was cooled to 0 °C in methylene
chloride and BBr3; (2 M in methylene chloride, 25 mL, 50.00 mmol) was added. After
15  stirring 16h at room temperature, TLC analysis indicated the reaction was complete.
The reaction was quenched with water and the layers separated. The organic layers
were washed with 1 N NaOH. The basic aqueous layers were acidified with conc.
HCL, extracted with methylene chloride, dried over anhydrous magnesium sulfate,
and concentrated in vacuo to give the crude 6-hydroxyindole which was used directly
20  for the next reaction.
The crude 6-hydroxyindole and N-phenyltrifluoromethanesulfonimide (3.93
g, 11.00 mmol) were dissolved in methylene chloride and cooled to 0 °C.
Triethylamine (1.20 g, 12.00 mmol) was added and the reaction allowed to warm to
room temperature and stirred for 16 h. TLC analysis showed complete conversion to
25  product. The reaction was washed with 1 N HCI, 2 M K,COs3, dried over anhydrous
magnesium  sulfate, filtered, and concentrated in vacuo to give 6-
trifluoromethanesulfonyl-1H-indole as an oil which solidified on standing. This
material was used directly for the next reaction.
Tris(dibenzylideneacetone) dipalladium (45 mg, 0.05 mmol) and tri-o-
30 tolylphosphine (120 mg, 0.20 mmol) were stirred in DMF at room temperature for 30

min. The 4-trifluoromethanesulfonyl-1H-indole, N-methoxy-N-methyl acrylamide



5 pol ypropyl ene tubes (16 x 100 mm, centrifuged at 1,200 x g for 5 mn and
were frozen at -80 Cuntil assay. Followi ng centrifugation, pellets were

r esuspended obg791ibmnogeni zation in buffer consisting of 50pPaWIUBp/&6tPH 7. 7
at 25 ¢, 120 MM Nad and 5 mM KO and then centrifuged at 32,000 x g for
10 mn. Following centrifugation, superlf"?gfant s were di scarded and pellets
were resuspended in buffer 10 consisting of 50 MM Tris (pH 7.4 at 25 O,

150 mM Nad 4hd6 %, tOReamol)ardb ity #1ine d&#ht & LA Bhmmol) perst addedeand the
i ncubat ed wi .0, fi AN s 3Hdhzeal (%)aiﬂpbé%r 4 p?gés frc#a%n@r?td/a\é' él%weg% éEJIoﬂ TRl Pl% and

i ncreasi ng concentrations test conpoun al
vol une of 25Golknt reheved sayacaof Ther resmlnsmsaseakenfupa@ méthilehs chlopibe, 7waashed 25

C), 120 mM Nadl and 5 Kd H 7.4 with, conc Plates 15 wer
i ncubat ed f oM Wﬁteétdr%' @ertaﬁ?gxﬂrw% magaciym sBliye E@%im FonsapERedyiAL man
G/B fil tgrs vaatango iR ansielynC &diid. hﬁ{evﬁ‘(ﬁkierwas F;Sdrffr%ﬁsby"eﬂa‘éh%?&ﬁ&{o%ﬁbﬁﬁ

tinmes with Ice-cold tris wash buff Non- speci fic bi ndi hg was
defined wit h (E(DM lfekm)sto goe Abdlmdobb- yﬂhﬂrmwhg?emdl lh)ohhml}aarmlatrtndﬁ e¥ence

and absence of conpetitor was analy | otting (
concentrati o \3%%5)(]@‘dtf%haﬂﬁeﬁfeaéqloﬂshélbei(ﬂgﬁ@D%)sée?cgfﬁ Q%a,l IIHI) BSrd./ The

m dpoi nt of t C rvig. ( S i t K;
val ues were cgﬁcul dﬁg—@ ﬁg? eSIrgr%tlkIfngS? ?%Hﬁg# g%gé’lfassoﬁ% 1(}’(1395725%%
Dopani ne Bi ndiHg7. %&ay—l—EK{—I&Q:BHO;Q‘HﬂS(nﬁ hat), 3781, BHe)xXRBEE&S 3HECONDI nant  human
dopam ne D21, 25 receptors (HEK-D2L cells) were grown at 37C in 5% CO2 as

a monol ay8r in mgrﬁ?ﬁth)éﬂﬂgqxgﬂﬁuﬂbloéﬁdemgslfbw Byt was gdded ta asyspepson
bovine ser Umof@@dl%llgrcﬁﬂlef(@ﬁ% dispd g?x?/ ifoil: 048 ﬁorlﬁ rﬁn@”ﬂrﬁﬁﬁﬁroLQrTHF

radi ol i gand bi ndi ng experinents, S were nsed twce wt
phosphat e- bufahérseéded at lromn(t&nﬁﬁerawrd\lﬁc@ll h4 3—(lr]‘I41KdHl 6-$1)-N-midthodg2P@kthyl- 5 M

KH2PO2 11.1 n1\/| and ted fo t 30 4C in
hypot oni ¢ | y&fd 36]@15? g‘fg)%gr?s;%f‘z"‘ﬁﬁ) bof 169 'FP Pghy(‘%‘?-?s#l% a’é‘ﬂﬁd dylfprriion.
CelI's were trangéensry Whae flspdlsont 0 TR xﬁmwwaesﬁ&ézﬁ%l( 16 K A0RdHM .

honogeni zed and centrifuged at 32,000 x g for m n. Fol | ow ng
centrifudati cemperpiatel dihe sgaetiony Ws%ls‘»lpelml)edi viish hcﬂ@bQ,M| gfasdtontednatboohizm

SRR S IVERE R T e
an exper i mentrhe hergagie NAY&S wagr @aetch@wad ahiRIowse Maghé et dsiafated 26 1060d X afd
concentrated in vacuo to give 2-(1H-indol-6-yl)-cyclopropanecarboxylic acid
methoxy-methyl-amide as a yellowish solid (0.96 g, 100%). LCMS: MH+: 245.12,
20  72% AP.
Lithium aluminum hydride (30 mg, 7.86 mmol) was suspended in anhydrous
THF at -45 °C (dry ice/acetonitrile) with stirring. The 2-(1H-indol-6-yl)-
cyclopropanecarboxylic acid methoxy-methyl-amide was dissolved in anhydrous
THF and added dropwise over a period of 10 min. The reaction was stirred for 3 h at
25  this temperature, diluted with ether, then quenched with 1.5 mL of 1 N sodium
hydroxide solution. The mixture was allowed to warm to room temperature and the
resulting white solid was filtered and washed with ether. The ether layer was then
concentrated in vacuo to give 2-(1H-indol-6-yl)-cyclopropanecarbaldehyde as a
yellow solid. This material was used immediately for the next reaction.
30 The crude 2-(1H-indol-6-yl)-cyclopropanecarbaldehyde was dissolved in
methanol at room temperature with stirring. Dimethylamine (1M solution in THF,
20.00 mL, 20.00 mmol) was added followed by sodium triacetoxyborohydride (4.24

g, 20.00 mmol) After 15 h of stirring at room temperature, the solution was



for 20 mn. Follow ng centrifugation, supernatants were di scarded and
pellets were resuspended in assay buffer consisting of 50 MM Tris (pH 7.4
at 250, womdMEBEDIA 5 and 6 nM MgC 2. Menbrane honpgenat es PCTAISG)/066&T e

i ncubated with 150 pM [ 3H] -spi perone ( rsham Life Science) and

i ncreasing concentrations of test conpduids for 1.5 hr at 22Cin a total
vol une of 400 |I. Reacti ogs were stopped by addition of ice-cold assay
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| cul at ed t had of e n sof f 973).. . Protej
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1 _ t4.akl r
SERT b adran o SRTIONEALE 2’2.025‘6%.‘?391&%2?%%?‘%@ 4524 ol 38

depression, &06R gl y4%i fopt@dan®. readpionsiel HEM® @DERY: i §18.610(BE,OIH) 73 (8, J=
obsessi ve- conpuIS|ve di sorder, feedlng di sorders, premenstrual dysphoric

di sorder and Spfbﬁizc”d? soPi €y 4= ZdJH;?fouhH 7@ (% H@) éﬁéééﬁtf-l hi-dnt 8diz, 1H),
denmonstrati nq;g,r Eggh%f | Q@St SEI@} q@gnggg‘e(ﬁlaﬁﬁai é{§de(f) ES (Ifnor t he

treat nent of var us f)s di sorders) |ncI sor der “ahd 20
sch| zophr eni dH)ﬂ)@MSJIMH+VQiI5C]W), M&skeAR. strong affinity to the hD2L receptor

Ethalt dopam ne receptor-rel ated side effects such as rigidity, stiff

posture d tics such as |ip smacking, head turning and sudden arm
movenents. |In the table below, bindifg, {9 are denoted as follows: 25
A Ki <1 nM B:1nMkKi<10nM C. 10 < 100 nM D: 100 nM< Ki <

1000 nM E: Ki >I6-GoDimdthylamigameigylsgclppiopybo 66aé-3-earhanitilesul t s

Exanpl e SERT Ki D2L Ki Exanpl e SERT Ki_ D2L iN/CHB(nI\/p (nM (nM (PnM 1 AE
95 B E \ Ly,

/]

N

Phosphorous oxychloride (023 g, 147 mmol) was added to

15  dimethylformamide (2 mL) at room temperature with stirring. After 15 min, [2-(1H-
indol-6-yl)-cyclopropylmethyl}-dimethyl-amine (0.35 g, 1.64 mmol) in DMF (3 mL)

was added dropwise. After 20 h, the reaction was quenched with ice and 1 N NaOH.

The solution was extracted with methylene chloride, dried over anhydrous
magnesium sulfate, filtered, and concentrated in vacuo to give 6-(2-

20  dimethylaminomethyl-cyclopropyl)-1H-indole-3-carbaldehyde of an oil (0.25 g,

63%) that was used for the next reaction without purification. 1H NMR (CDCI3): o
9.84 (s, 1H), 8.14 (d, J= 8.4 Hz, 1H), 7.97 (s, 1H), 7.14 (d, J= 8.4 Hz, 1H), 7.05 (s,
1H), 2.64 (s, 1H), 2.56 (s, 7H), 1.91 (m, 1H), 1.27 (m, 1H), 1.06 (m, 1H), and 0.92
(m, 1H).

25 In 5 mL of acetic acid were combined the crude 6-(2-dimethylaminomethyl-
cyclo-propyl)-1H-indole-3-carbaldehyde, ammonium hydrogen phosphate (0.99 g,
7.50 mmol), and nitropropane (0.09 g, 1.03 mmol.). The mixture was stirred and
heated to a gentle reflux for 16 h. Water was added after cooling reaction to room
temperature, and the mixture was made basic by the addition of 1 N NaOH. The

30  mixture was extracted with methylene chloride, dried over anhydrous magnesium

sulfate, filtered, and concentrated in vacuo to give a brown oil. The oil was purified



2BD9% BD 3AD9BD 4AE998BD 5S5AE99BD 6BE100CE 7B
D102 BD 8BD103 BD 9BD104CD 10BD105CD 11 BD 106 CD 12
B D 107 GvDo2a®»1& D 108 CD 14 CD 109 B D 15 C D 110 BprDT/UB62/066RY 111 B C
l17BC1l12 CD 18 B C113 CD 19BC114CD 20BE 115 CD 21 B C 117
B

1 2
E 22BD118 CE 23 CC119BD 2489 120 B D 25 BD 121 AE 26 B C
122A AE 27 BC122BBE 28 CE 123 CE 29 C C 124 B E WD 02/ 079152
PCT/ US02/ 066Dy flash3 eheamsiographrT (R0%D2 mathanc/athisl e aSR#T) Kito DRIV 6-@nM)

(nM ("M ( nIMlime:thylarninomethyl-cyclopropyl)-1H-indole-3-carbonitrile as an amber oil (93 mg,
38%). IH NMR (CDCl3): & 7.58 (m, 2H), 6.99 (m, 2H), 5.75 (s, 1H), 2.46 (m, 1H),
2.33 (s, TH), 1.89 (m, 1H), 1.20 (m, 1H), 0.98 (m, 1H), 0.86 (m, 1H); FIMS: 238.2

5 (M-H); LCMS: 72% AP.

Example 193
3-[2-(2-Dimethylamino-ethyl)-cyclopropyl]l-1H-indole-5-carbonitrile

10 A procedure similar to Example 144, but using dimethylamine in the last step,
was used to give 3-[2-(2-Dimethylamino-ethyl)-cyclopropyl]-1H-indole-5-
carbonitrile (25.5mg, 48%). MS m/e 254.22 (MH")

LCMS Method
15 Products were analyzed on a Shimadzu analytical high-performance liquid
chromatography system equipped with a Micromass ESI mass spectrometer (positive
ion mode). Elution was through a 3 X 50 mm YMC ODS-A C-18 S7 reverse phase
column using the following gradient method:
Start mobile phase composition: 10 % methanol — 90 % water — 0.1 % trifluoroacetic
20 acid
Final mobile phase composition: 90 % methanol — 10 % water — 0.1 % trifluoroacetic
acid
Gradient time = 2 min
Hold time = 1 min
25  Flow rate = 5 ml/min

Wavelength = 220 nm

Serotonin Transporter Binding Assay
HEK-293 cells that stably express human serotonin transporters (HEK-

30  hSERT cells) were grown at 37 °C in 5% CO; as a monolayer in medium consisting



30BC125BD 31 CC126 CD 32 CC127acE 33 CD128ac E 34 BB
129a ¢ E 35 BE129b BE 36 CC 130a DE 37 CC 130b BE 38 BE 131 B D
39 B C 138002079180 B C 133 CD 41 B C 134 B E 42 B C 13BCBUS02/4@2B C 136
CE 44BBI137 CE 45 CD138 CE 46 BD139 CC 47 CD 140 DD 48 B D
141 CD 49 CD142 CD 50BC143 CE 14t BD144 CD 52 CD 145 CD 53
CD147 CD 54 CD 148 CD 55 CD 149 BD 56 C D 150 C57 C C 151 B 58
C C 152 B E oEMEM spgplemepted ggthcl (% feal ovige sy and 62 1 Perifats(X000es orh).

To prepare membranes for radioligand binding experiments, cells were rinsed twice
with phosphate-buffered saline (138 mM NaCl, 4.1 mM KCl, 5.1 mM Na;PO,, 1.5
mM KH,O4, 11.1 mM glucose, pH 7.4). Cells were transferred from plates to

5  polypropylene tubes (16 x 100 mm), centrifuged at 1,200 x g for 5 min and were
frozen at -80 °C until assay. Following centrifugation, pellets were resuspended by
homogenization in buffer consisting of 50 mM Tris (pH 7.7 at 25 °C), 120 mM NaCl
and 5 mM KCI and then centrifuged at 32,000 x g for 10 min. Following
centrifugation, supernatants were discarded and pellets were resuspended in buffer

10  consisting of 50 mM Tris (pH 7.4 at 25 °C), 150 mM NaCl and 5 mM KCI.
Membrane homogenates (200 ul/plate) were incubated with 1 nM [3H]-citalopram
(specific activity = 85 Ci/mmol) and increasing concentrations of test compounds for
1 hr at 25 °C in a total volume of 250 ul. The assay buffer consisted of 50 mM Tris
(pH 7.4 at 25 °C), 120 mM NaCl and 5 mM KCl (pH 7.4 with conc. HCIl). Plates

15  were incubated for 1 hr at 25 °C, then filtered through 0.5% PEI treated Whatman
GEF/B filters using a Brandel cell harvester. Filters were washed three times with 3
ml of ice-cold tris wash buffer. Non-specific binding was defined with 10 uM
fluoxetine. Amount of radioligand bound in the presence and absence of competitor
was analyzed by plotting (-)log drug concentration versus the amount of radioligand

20  specifically bound. The midpoint of the displacement curve (ICso, nM), signifies the
potency. K; values were calculated using the method of Cheng and Prusoff (1973).

Dopamine Binding Assay

HEK-293 cells that stably express recombinant human dopamine D,

25  receptors (HEK-Dy cells) were grown at 37°C in 5% CO; as a monolayer in medium
consisting of EMEM supplemented with 10% fetal bovine serum and G418 sulfate

(500 pg/ml). To prepare membranes for radioligand binding experiments, cells were
rinsed twice with phosphate-buffered saline (138 mM NaCl, 4.1 mM KCI, 5.1 mM
Na,POq, 1.5 mM KH,PO; 11.1 mM glucose, pH 7.4), and incubated for 5-10 min. at

30  4°C in hypotonic lysis buffer consisting of 10 mM Tris (pH 7.4) and 5 mM EDTA.
Cells were transferred from plates to polypropylene tubes (16 x 100 mm),
homogenized and centrifuged at 32,000 x g for 20 min. Following centrifugation,

pellets were resuspended by homogenization in buffer consisting of 50 mM Tris (pH
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the day of an experiment, homogenates were thawed then centrifuged at 32,000 x g
for 20 min. Following centrifugation, supernatants were discarded and pellets were
resuspended in assay buffer consisting of 50 mM Tris (pH 7.4 at 25°C), 1 mM EDTA
and 6 mM MgCl,. Membrane homogenates (~5 ug) were incubated with 150 pM
[3H]-spiperone (Amersham Life Science) and increasing concentrations of test
compounds for 1.5 hr at 22°C in a total volume of 400 ul. Reactions were stopped by
addition of ice-cold assay buffer and filtration over glass fiber filters (Whatman GFB,
pre-soaked in 0.05% polyethylenimine) using a microtitre format Brandel cell
harvester. Filters were washed with 3 ml of ice-cold assay buffer. Non-specific
binding was defined with 2 uM (+)butaclamol. Ki values were calculated using the
method of Cheng and Prusoff (1973). Protein concentrations were determined by the
method of Bradford (1976) with BSA as a standard.

Compounds of the present invention demonstrating greater SERT binding
than hDy; binding may be useful for the treatment of depression, anxiety disorders,
premature ejaculation, chronic pain, obsessive-compulsive disorder, feeding
disorders, premenstrual dysphoric disorder and panic disorders. Compounds of the
present invention demonstrating greater hD, binding than SERT binding may be
useful for the treatment of various psychotic disorders including bipolar disorder and
schizophrenia. Compounds which have a strong affinity to the hDy, receptor may
exhibit dopamine receptor-related side effects such as rigidity, stiff posture and tics

such as lip smacking, head turning and sudden arm movements.

In the table below, binding results are denoted as follows:
A: Ki<1nM;

B: 1 nM < Ki< 10 nM;

C: 10 nM < Ki < 100 nM;

D: 100 nM < Ki < 1000 nM;

E: Ki> 1000 nM.

169 CD 75 CC170 D76 CC 171
"BD 8 CC1l76 CD 82 C C 177
CD _84BD1719 CD 8 CE 180 CD 86 CD 181. CD 87 CD



91 B C 186 B E 92 CE 187 A W 02/079152 PCT/ US02/ 06627 -145 Exanpl e SERT
Ki D2L Ki Exanple SERT Ki D2L Ki (nM (nM (nM (nM 93 B E 183 B 94 A E
189 B 199002079490B C E 191 C 192 B 193 B WO 02/ 079152 PPUISUSB0:4206627
-146- What is claimed is: 1. A compound of Formula (1) AI-R1 3 -/ (J)P
RO AAVAZ-R2Z X A4 -X X\\ 1 (Rs)n x3° W21y 15 (R3)m or a

phar maceutically acceptable salt or solvate thereof wherein A and A2 are
each independently Cl_4al kyl ene or a bdisgults A3 j s C _4al kyl ene or

Cl. 4al kyl i dene; 10 A4 is Cl_4al kylene or a bond and is attached to X, X1 or
X2; X, X, X2 and X3 are independently C or CH

Example| SERT Ki | D2L Ki |Example|SERT Ki| D2L Ki
(nM) (nM) (nM) | (nM)
1 A E 95 B E
2 B 96 B D
3 A D 97 B D
4 A E 98 B D
5 A E 99 B D
6 B E 100 C E
7 B D 102 B D
8 B D 103 B D
9 B D 104 C D
10 B D 105 C D
11 B D 106 C D
12 B D 107 C D
13 B D 108 C D
14 C D 109 B D
15 C D 110 B D
16 C D 11 B C
17 B C 112 C D
18 B C 113 C D
19 B C 114 C D
20 B E 115 C D
21 B C 117 B E
22 B D 118 C E
23 C C 119 B D
24 C D 120 B D
25 B D 121 A E
26 B C 122A A E
27 B C 122B B E
28 C E 123 C E
29 C C 124 B E




Jis G, alky

C3_6cycl oal kyl

| ; pisOorl;

Cl_4al kylwiBi(oplp @18 O ;

i ndependent |y and optlonally substitute

phenyl ,

-0 15 phenyl,

R and R2 are independently H Cl1_3al kyl,

said C3_6cycl oal kyl ,

SH%

-N(H (O O d

or

or O plremgisobaicny

_4al kyl
phenyl
th C1_4al kyl,

Cl1_3al koxy or

hal o; or are independently selected fror e group of heterocyclic 20
noi eti es Conclcflnmnf thien n\/l, rrnlf\]d, alVAN G .|ny|,
pyrrolidinyl Exampw(ﬁERT Kinfi B2 dKi ﬁkampimSER‘blKl leQLI. Kipyrazol yl ,
pyrazol i nyl, pyrazolldUﬂM) anﬂm7079152 PQT/ (@RIR/ D6§EM) -|147 pyridyl,
pyri m dinyl, Tyl prpergzim | T adorphotnor—adamart yl, i ndol yl,
I soi ndol yl , 56IHV|, ui nol i lyl , roquiﬁoli1y| D
t et rahydroqu nobﬁnyl, qu|nob|nw f?éwdroi@quIuﬂDnyl and 5
t et r ahydr oi spgurelHay—wharein—sa et-erocycl-i-ci—npiet-Hes are optionally
substituted W tB82hallo, QL. 44l kyC, 1123akoxy 6r cyan®& or| wherein -A -R
and - A2-R2 togebg W TIL The nlDrogP 15 Wni CR TNe qgé’attached form
pyrrolyl, py nyll, 10’ pyrlrol Edi nyl, fi dazolyl . |i ni azdl i nyl,
inidazolidinyl,34pyrazo@y| pyrgzollnmhgapyrazglld nylg pyridyl,
pyrim di nyl , ptpertegifys p]peraziu —hetrgroHno—+—adaradt yl , indol yl,
i soi ndol yl, | nddPi nyl, i nol i nfl | dﬂﬁ?brqu|BoI|1yl,E
t et rahydroqu nohényl, qU|noIbnyI § glhydr I soqui ol Tyl or
t etrahydroi spguirnol ilnyl and lare i Q 2 substituted wiith hal o,
Cl_4al kyl, (1. 43¥fkoxy, Gyano oC be1zyBObRB I sBH or CIE 4alfkyl; m sOor 1,

38 B E 131 B D

39 B C 132 C D

40 B C 133 C D

41 B C 134 B E

42 B C 135 B C

43 B C 136 C E

44 B B 137 C E

45 C D 138 C E

46 B D 139 C C

47 C D 140 D D

48 B D 141 C D

49 C D 142 C D

50 B C 143 C E

51 B D 144 C D

52 C D 145 C D

53 C D 147 C D

54 C D 148 C D

55 C D 149 B D

56 C D 150 C

57 C C 151 B

58 C C 152 B E

59 C C 153 C E

60 C D 154 C




20 R4 and R5 are independently hydrogen, cyano, halo, nitro or Cl_

3perfluoroal kyl; wherein said R4 or R5 may be i ndependent | y attached to X,

X, X2 0w0>63/3079152's 0 or 1; 25 GsN, QorS; is N or CHpCYss2/¢dorH

wherein Dis C, and Z is (E)H wherein EH{)“[S provi ded that WD 02/ 079152
atta

PCT/ US02/ 06627 -148 both R4 and R5 are ched to the same of said X
X, X2 'or X3—+fF GCis0O0-or-Sthenmis-0O; - G is-N-—-then mis 1; 5 if

R is -N(H CExaoplelsSERT, Kid, D24l Ki/[| ExémpBé (SERT & | B2kl Kihlet er ocycl i ¢
nmoi ety wherel n said jhe(eMypcygl (rtM)TDl ety cont ¢nM)s i r(nlvr)ogen atom and said
ni trogen at o[ atjracted—t e T —Zatrkyt iIf R is
-N(H) C(O) CC1 4a§ﬂy a 4al kil - ﬁ( H) (,(Cj or sad {10 et erocycl ic noiety
O s oo o aeka Thone IISEE B G Ol T
N(H) C(O O CI 4aBByI Cl Gial ky ﬂ( H) ( 0157 or aD het erocyclfic noiety
sel ec]t ed }‘rO"n T agl douplé:on5| Ztl ? I J.b? ¥ Tihi fa I Turg gyl , I .pé.rro: yl,
pyrrolinyl, pyr L di ny | n dazoly al ©ny | azijol 1 di nyl,
pyrazolyl, pyr ssol [ nyI C pyr azolo d| nyl 159)yr| dyb pyrimdinyl, piperidinyl,
Gul mol Tyl " B0 BBy 0@ notj myD 1 &t By paunol [yl & | saui nol | ny!

67 C C 161 D

68 B C 162 C D

69 C D 164 D

70 C D 165 D

71 C C 166 D

72 C D 167 C E

73 B C 168 C

74 B E 169 C D

75 C C 170 D

76 C C 171 D

77 C D 172 D

78 B D 174 C D

80 C C 175 B D

81 C C 176 C D

82 C C 177 C

83 B B 178 C D

84 B D 179 C D

85 C E 180 C D

86 C D 181 C D

87 C D 182 C D

88 B E 183 C E

89 B E 184 C E

90 B D 185 C E

91 B C 186 B E

92 C E 187 A




di hydr oi soqui nol i nyl

het erocyclic noieties are optionally

Cl_4al koxyomr/0THano,

and tetrahydroi soqui nolinyl,

then R2 is H or Cl_3al kyl;

substituted with hal o,
25 i f R2PCI/US02/06627

wherein said

Cl_4al kyl,

-N(HC(OOC 4dalkyl, ClL 4alkyl-N(HC(OO0-_ or a heterocyclic noiety
selected fromthe group consisting of fh*ényl furanyl, pyrrolyl,
pyrrolinyl, yrrolidinyl m zolyl |mr|:a7nllr1y|1 irri dazol i di nyl,
pyrazolyl, [Bxanple | SERTKi abDaL Ki nEkamp]e is&ﬂlT Kj) rb2i &inyl , 30

pi peri di nyl, plpera2|nmmM)nDrphﬂM) 0, ada ﬁi inQﬂN9|, i soi ndol yl

i ndol i nyl, qprmotany—Wo92 6791521 PCTUSO2 06627 1—149 i hydr oqui nol i nyl ,
t et rahydroquj n p?nyl, §qu|nolﬁhyl, H$%ydr0|§bquinolinyl and

t et rahydr oi spquigol ijnyl ,o whler ein sai d tefocyel i ¢ noietiles are optionally
substituted ALLEEhaLQT—éi:4§¥kyE£—G;:4E§£gxf—ggieyangT_5_Lhen R is Hor
Cl.3alkyl; if A4, R4 or RS are attachd80fo [X, Dhen{X is C| if A4, R4 or RS
are attached[tTo X— thenm X~ 5 C— f_Ad- R4 Ol Ro[are_attjached to X2, then
X2 is C if{ R4 or RS are atjtached to1§up tlhen¥x3 is & 10 if R4 is F and
is attached fo X and if A3 ijs nethylenggqthen ¢ A'{R and |- A2-R2 toget her
wi t h the nitfegen—toa—whiech—fthey—eare—sattached—s—rnpt—N-reHhyl - pi perazi nyl ;
and if R4 is|F and i|s attached to X|an¥®2f [A3 Bs methyleng, then -A - R
and - A2-R2 tpgether with the nitrogén JéngTCh they 15 arle attached is not
tetrahydroquinalinyll 2 A clonpoundlacc ng Ea claim 1 wherein pis 0. 3.

A conpound according to claim1l wherein Gis N and G
according to claim1l wherein Gis S and G
to claim1l wherein Gis N and G

is

is CH.
N.

5. A co

is CH.

4. A conpound
npound accor di ng



20 6. A conpound according to claiml wherein A is a bond, R is nethyl,
A2 is a bond and R2 is nethyl. 7. A conpound according to claim1l wherein
R3 is H amooen741is2 1. 8. A conpound according to claim1l wagresomoded7 and RS
are halo. 9. A conpound according to cligdr 1 wherein R4 is hydrogen. 25
10. A compound according to claim1 wheret™ R4 is fluoro. 11. A conpound
according to claim1 wherein R4 is cyano. 12. A conpound according to claim
1 wherein R4 Vi isglamped igach fluoro. 13. A conpound according to claim1
wherein Din relation to the four noieties to which it is attached has an
absol ute configuration of S; Ein relation to the four 30 noieties to
which it is dttAchegpohadooratudo(lut e configuration of S; and wherein WO
02/ 079152 PCT/ US02/ 06627 -150 the hydrogen atom attached to Dis in the
trans configuration to the hydrogen atomattached to E. 14. A conpound
according to claim1 wherein A3 is C _4al kyl ene. 19__Atconmpound accordi ng
to claiml1l wherein A3 is Cl 4al kylidene. 5 16. A 2onpound according to
claiml1l wherein A3 is nmethylene. 17. Ac ou igg to claim1
wherein wherein A4 is a bond. , 18. A co%ggﬁnﬂ accd%dgng fo claim1 wherein
A4 is nmethylene. 19. A conpoufjd accorgiig £o claim I Whérein A4 is attached
X . 20. A conpound accordi clai4®m 1 wherein A4 is attached X. 10 21.
A conpound according to claiim erFin R4 is attached X. 22. A conpound
according to claim1 whereig A' ig/albgnd, A2 is a bond, R is nethyl and
R2 is nmethyl. 23. A conpoundxaccof/ding\tfo claiml wherein R is

i ndependent |y sel ected frgaf txe oup-Bf het er dBycl i ¢ noi eti es consi sting
of thienyl, furanyl, pyrrolyl, pyrrodinyl, 15 pyrrolidinyl, imdazolyl,

i mdazolinyl, imdazolidinyl, pyrazo|lyl, pyrazolinyl, pyrazolidinyl,
pyridyl, pyrimdinyl, piperidinyl, prgerazinyl, norpholino, adamantyl,

i ndol yl, 1soindolyl, indolinyl, quinolinyl, dihydroquinolinyl,

tet rahydroqui nol i Ry h phh@@REEAlL B¥deptabicMALP s SIORE LMY ! and _

t et rahydroi soqui nolinyl, wherein said heterocyclic noieties are optionally

wherein

A'and A? are each independently C,_4alkylene or a bond;
A’is Cy.4alkylene or C)_salkylidene;
10 Atis C 1-4alkylene or a bond and is attached to X, X! or Xz;
X, X!, X? and X3 are independently C or CH;
J is Cj4alkyl,
pisOor1;

R' and R? are independently H, C,_zalkyl, Cs¢cycloalkyl, phenyl, -O-
15 phenyl, -N(H)C(O)O-C,.salkyl or C;.4alkyl-N(H)C(O)O-;

said Cz.¢cycloalkyl, phenyl or O-phenyl being
independently and optionally substituted with
Ci.salkyl, C,.zalkoxy or halo;

or are independently selected from the group of heterocyclic
20 moieties consisting of thienyl, furanyl, pyrrolyl,
pyrrolinyl, pyrrolidinyl, imidazolyl, imidazolinyl,

imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl,



20 substituted wth halo, Cl1_4alkyl, Cl_4al koxy or cyano; A is
Cl 4alkylene; R2 is H or Cl.3al kyl ene; “and A2 is a bond. 24. A conpound
accor di ngvoo2etasm 1 wherein R is independently sel ect edPCT@snL/é%627 gr oup

of heterocyclic noieties consisting of thienyl, imdazolyl, pyridyl,
pi peridinyl, piperazinyl, norpholino, aﬂéﬁ‘antyl i ndol yl ,
t et rahydroqui nol i nyl 25 and tetrahydroi soqui nolinyl; A is Cl_4al kylene; R2

is Hor Cl_3alkylene; and A2 is P¥ighdneyrinpg m)’hPéilﬂFrlﬁm)’r#cPl%%Pﬂt ng to claim
1 wherein R2 is independently se Er p iC
wher IS | . k‘ﬁ’%ny a‘?l@ntaﬂﬁriill%oq 1s8 ndﬁ@?,,%&’cﬁ%?r‘,

noi eties consisting of thienyl,
pyrrolidinyl, imdazolyl, im dazquinolhyl, d1hydiatholmym,ytht;ralmdrcapmwihyl,

pyrazolinyl, 30 pyrazolidinyl, pyridyl nyl., pi er'dinyl,
pi perazinyl, norpholino, adarranfsyﬂumi’]h‘&’g’l ‘i}mr B%/‘HERJ ‘#ndol i nyl,
qui nol i ny4, dihydroquinolinyl, {&th ?lﬂﬁ/‘l'Wérem s%%%le%gbﬂé"

di hydr oi soqui nolinyl and tetrahydro oqu wnerei n sal
heterocyclic noieties are opti onaidlqnemmaptﬂmanﬁzub%@ﬁitwﬁh(116162(21 salKy$1
substituted with hal o, Cl_4alkyl C Cil 4al koxX or cyano; A2 is Cl_4al kyl ene;
R is H or Cl_3alkylene; and A 14D A §YaBB. A conpound according to
claim1l wherein R2 is independent|y select eng rLom t he

'
heterocyclic noieties consi 8t MRgFeBE -4 T'Rear’i‘gl ﬁnQﬁ"?&ﬂrW‘g‘ ‘g?PIWWF“ tog
pi peridinyl, piperazinyl, norpholjng, th%ﬁ'@ﬁﬂ&éﬁled f(‘)rﬂgﬁyﬂ’él%ipyrrohn

tetrahydr oqui nol i nyl and tetrahydroi sodqui nolinyl; 4al k R is
H or Cl1_Bal kylene; and A is a pynmalldlm 1nAdwﬂ15pomndamdm§a}r dmdnglmiuml,al m1

wh R and R dependent | k .al kyl, phenyl
O phenyl, of -NH 00O O dar kPYHedy. Fhrmeal NSRSV i N 1o cl ar m 1

wher ei n R' and R2 are independenplymidin eraBh Y pi efkZinyl, morpholino,
-N(H (O O C _4al kyl . 29. A corrpg%,md ac}géelpl ng itqob pI ai myl vmr%rel n R and R2

are independently H, Cl1_ 3al kyl adapmngyyiadelyl.ksaindoheindplingr quigelgtybny| . 30.
A conpound according to claiml W%S,dleo i omg %ﬁg =18 um(r)]g e.-ndelnntO H Cl_
i se (51 fﬁey % iC

15 3al kyl, or are independently ecth up o rocy

noi eti esi5consisting of thienyl, dihyﬂdﬁ@qhmblmjawfltedsalhydn@is@qmmdhmIand are
pi perazi nyl, norpholino, . . )
optionally substituted with halo, C,.4alkyl, C,.salkoxy,

cyano or benzyl;
R’ is H or Cj.qalkyl;
misOorl;

20 R* and R® are independently hydrogen, cyano, halo, nitro or C;.

sperfluoroalkyl;
wherein said R* or R® may be independently attached to X, X',
X2 or X*;
nisQor1;
25 GisN,OorS;

G'is N or CH;

Y is (D)H wherein D is C; and

Z is (E)H wherein E is C;

provided that



adamantyl, indolyl, tetrahydroquinolinyl and tetrahydroisoquinolinyl. 31. A
conpound according to claim1l wherein R2 is Hor Cl-3alkyl and R is C3_
6cycl oal kyb,02ptmasy| , -0-phenyl, or -N(H) C(O O Cl _4al kyl . 20TaBR02/6662DNpPound
according to claim1 wherein R2 is Hor (Cl-3alkyl and R is

N(H) C(O O C _4al kyl. 33. A conpound accoHﬁ'ng toclaim1l wherein R2 is H or
G -3alkyl and R is C3_ 6cycloal kyl s phenyl or -O-Qenyl .. 34. A conpound
according to claim 1 wherei PotoR] andR oare apt apirheg toghgisamie ofgaideX ¥, 25

fromthe group of heterocyclic rrq)llrgéai es consisting of thienyl, imdazolyl,
pyridyl, piperidinyl, piperazinyl, horpholino, adamantyl, indolyl,

t et rahydroqui noli nyl and te}grahydrq soqui ngl.inyl. 35. A conpound according
to claim1l wherein R is H d#édﬁ ?53%{%{313 g is C3_ 6cycloal kyl, phenyl,
-0-phenyl, or -N(H C(O O Cl _4al kyl . 30 36. A conpound according to claim1l

wherein R is Hor C-3al kyl_rf(gd%iNJRﬁ‘epg“SM(’l-i) C(O O Cl.4al kyl. 37. A conpound
according to claim1l wherein R i or Cl-3al k '

) s H yl and - R2 is C3 )
6cycl oal kYl , phenyl or -0- pHERyIS -NDEENQCy1aibyl pErtispoNIEEAP)O- aspidsg. A

conpound according to claim1 whergl - i i . | .and R2
is selected fromthe group of hg‘f?f%@ygﬁr@eﬁ%ﬁéﬁegsaéﬂg%f né: o(#lec?hi enyl ,

i mdazolyl, pyridyl, piperidinylconfinsamioegenlatormangkeod nitmgemdmmaist yl |

i ndolyl, tetrahydroquinolinyl and tetrahydfoisequinolinyl. 5 39. A
conpound according to claim1 \/\hé‘?té‘f}}‘fd-t%g‘--FsLe'hfird%-é@@b&'P%’Sget her with the
nitrogen to which they are attached formpyrroli di;%}, il_f)eri di nyl, .

pi perazinyl, norpholino, adbkaistPHGEYL kdgti- MITNF} )6t0)O- or said

t et rahydngi soqui nolinyl and are h%f%}éc?r%é %‘iﬁ%ﬁ%}ﬁ%@%ﬁ%{ﬁaﬁ%%&ﬁ%m A

conmpound according to claim1l wherein epe ntly
Cl_4al kyl ene or a bond; A3 is CkodaldsylnitnegenAdom andsdidnitroganl aiom &t t ached

:)ﬁe?l(ylor X0 R and R2 are |ndeper;gtgmeldytog,z,%%h%qlig&_ial&en%?ycl oal kyl ,

if R'is N(H)C(O)O-C,.qalkyl, C;_salkyl-N(H)C(O)O- or a
heterocyclic moiety selected from the group consisting

15 of thienyl, furanyl, pyrrolyl, pyrrolinyl, pyrrolidinyl,
imidazolyl, imidazolinyl, imidazolidinyl, pyrazolyl,
pyrazolinyl, pyrazolidinyl, pyridyl, pyrimidinyl,
piperidinyl, piperazinyl, morpholino, adamantyl,
indolyl, isoindolyl, indolinyl, quinolinyl,

20 dihydroquinolinyl, tetrahydroquinolinyl, isoquinolinyl,
dihydroisoquinolinyl and tetrahydroisoquinolinyl,
wherein said heterocyclic moieties are optionally
substituted with halo, C,_salkyl, C;.salkoxy or cyano,
then R?is H or Ci.salkyl;

25 if R%is -N(H)C(O)O-C,.alkyl, Cj.qalkyl-N(H)C(O)O- or a
heterocyclic moiety selected from the group consisting
of thienyl, furanyl, pyrrolyl, pyrrolinyl, pyrrolidinyl,
imidazolyl, imidazolinyl, imidazolidinyl, pyrazolyl,
pyrazolinyl, pyrazolidinyl, pyridyl, pyrimidinyl,

30 piperidinyl, piperazinyl, morpholino, adamantyl,

indolyl, isoindolyl, indolinyl, quinolinyl,



phenyl or -N(H) C(O O Cl _4al kyl; 15 said C3_6cycl oal kyl, phenyl or O phenyl
being independently and optionally substituted with Cl1 4al kyl, C1. 3al koxy
or hal o; wp oan®isndependently sel ected fromthe group of Irerasoryaki c

noi eties consisting of thienyl, imdazol pyridyl, 20 piperidinyl,

pi perazi nyl, norpholino, adamantyl, ind ', tetrahydroquinolinyl and
tetrahydr0|squ|noI|nyI or mherel -A - and - A2-R2 together with the

nitrogen to which they are attacH’élEVdFQﬁ“hﬁ%?‘b’]r éﬁtiahb’ﬁifyﬂumﬁh?iér1§‘éﬂ%§9hn}’1 25

pi perazi nyl, norpholino, adanantxgyppagk{?quzﬁﬂwu 4ﬁ?ﬂwéﬁ¥ﬂﬂm

tetrahydr0|squ|noI|nyI and are

ona st

l: R3is

H or Cl_4alkyl; msOorl; 30 R4 w}s:remazndheuerdmtlm antties aeetdimmheldiyto X or
X' WD 02/ 079152 PCT/ US02/ 06627 35%53- sg, f(() rllislaslﬁ(]llﬁre each

X3 are each CH Gis N, O or
and Z iss(E)H wherein Eis C

Bhtg

heterocyclic noiety wherein gallga 3}2{]5 é)%gaccké&tot ,gﬁg%\xqgﬁt, ai ns

atom and said nitrogen aton1|s ‘atta

if A , R* or R’ are attached to X!, then X!is C;
if A%, R* or R’ are attached to X2, then X2 is C;

if R* or R® are attached to X3, then X° is C;

10 if R* is F and is attached to X and if A% is methylene,

C X2 and

HAMRY OF YB% s

Rﬁé}lVR’d@qligJ@ 331 ;Gis O or S, then mis 0
10if Gis N then mis 1; if R is -N “4al kyl or said

a nitrogen

then -

A'-R' and -A%-R? together with the nitrogen to which

they are attached is not N-methyl-piperazinyl; and

if R* is F and is attached to X and if A® is methylene,

then -A'-

R! and -A%R? together with the nitrogen to which they

15 are attached is not tetrahydroquinolinyl.

A compound according to claim 1 wherein p is 0.
A compound according to claim 1 wherein G is N and G' is CH.
A compound according to claim 1 wherein G is S and G' is CH.

A compound according to claim 1 wherein G is N and G' is N.

AN i

20
bond and R?is methyl.
7. A compound according to claim 1 wherein R*is H and m is 1.
8. A compound according to claim 1 wherein R* and R® are halo.
9. A compound according to claim 1 wherein R* is hydrogen.
25  10. A compound according to claim 1 wherein R* is fluoro.
11. A compound according to claim 1 wherein R*is cyano.

12. A compound according to claim 1 wherein R* and R® are each fluoro.

A compound according to claim 1 wherein A' is a bond, R' is methyl, A% is a

30

13.

A compound according to claim 1 wherein D in relation to the four moieties to
which it is attached has an absolute configuration of S; E in relation to the four

moieties to which it is attached has an absolute configuration of S; and wherein



Is C2.4alkylene; 15 if R2 is -N(H) C(O OCl1_4al kyl or said heterocyclic

noi ety wherein said heterocyclic noiety contains a nitrogen atomand said
ni t rogen wioemi"wsattached to A2 , then A2 is C2_4al kyl eneCTiusoiRe62s
-N(HC(O O Cl _4al kyl or said heterocyclig nmoiety, 20 then R2 is H or

Cl 3al kyl; if R2 is -N(H (O G Q. 4al ky[™0Ff said heterocyclic noiety, then
R is Hor C1 3a|k l; if R4 is F and is attached to X and if A3 is

met hyl ene, t henthe lwdrq%enamn -apoched todgdt refhenirers eadisnrationdarthe yydpeen 25
they are attach DMgret hyl - pi perazinyl; and if R4 is F and is
attached to X aﬁgml t%,&ilts met hyl ene, then “A- R and -A2-R2 together with
t he nitrogen moA\Monmhumdmgcorchmgatoadlalmchwtjenem Abis G etlkgleyelr oqui nol i nyl . WO
02/ 079152 PCT/_US02/ 066 4

Trans- 2-[ 5- gén’g.“HH’cEPU%J%CP ﬁnﬁq pigy WPWl"af?‘ri 1§t ikYN9%96 el opr opane; Trans-

1- (N, N-di BEt h!S' A%H@B@M‘Xdcbrd@n @ dldilOr Rhaeml A B Yhdikpienopr opane; Trans- 2-[ 5-
Cyanoi ndol [ N, N- et hyl - benzyl am nonet hyl ] -cycl opropane; (1S, 2S)-

trans- | (Nl\Rll-dmmphymChaﬁcnm WIZ)IHQL fvbexﬁiwhqyemdb“llsabpnql cycl opropane; 5

hyl
Syl opt opane 13 PsRuPSIREIEOMI okt e R TR bl 050 ™)

ami no(i sopropy| sabhpebyd ARbRIhEE dafEt Wéﬂemcar’cllscaﬂamar)é trans-1-(N
Benzl yam nonet hyl ) -2-[5-cyanol ndol -3-yl]-cy chpropan trans-2-[ 5-
Cyanoi ndol - 3201 PcomppriiagsReing torcdaipy hirhersined higlajtaghed Yopr opane; trans- 2-[5

10 q'ano'16d0|2"13Aycolan)uILcl\léc%oﬁd§né fodekim! ]?@/Bg%lnaf@a 1@%&?&'@85& cycl opropane;

trans-| -

(4- Benzyl - pi ger Adéompbuyd retdrding- 8- Jl&inc ¥ anesreidod 8- ¥ Ibbndyaf épadpadeR’ is
- - 1- i ' hyl ] - I ;

ng: g %g Wangtlhgfignldl%fiylnleth][ [ N, N-di propyl am nonet hyl ] - cycl opr opane

i ndol - 324l fn QPRES thd T ans-
gyfgo&aﬁm ndoIJs‘??%;{Ip]wulli\Ji %%E%WQ%?WE%HR@%H%égggﬁwe?%ns 2- [t%é 15

Cyanoi ndol - 3- yl grotp pRNh&exoRyetist hoietigshemyisdieg bf/theemiyh dyiraoyk pppolyhayeplibylans- 2-

15 pyrrolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyrazolyl, pyrazolinyl, |
pyrazolidinyl, pyridyl, pyrimidinyl, piperidinyl, piperazinyl, morpholino,
adamantyl, indolyl, isoindolyl, indolinyl, quinolinyl, dihydroquinolinyl,
tetrahydroquinolinyl, isoquinolinyl, dihydroisoquinolinyl and
tetrahydroisoquinolinyl, wherein said heterocyclic moieties are optionally

20 substituted with halo, C;.salkyl, C;4alkoxy or cyano; Alis Cj.salkylene; R’is H
or C,.zalkylene; and A?is a bond.

24. A compound according to claim 1 wherein R' is independently selected from the
group of heterocyclic moieties consisting of thienyl, imidazolyl, pyridyl,
piperidinyl, piperazinyl, morpholino, adamantyl, indolyl, tetrahydroquinolinyl

25 and tetrahydroisoquinolinyl; AlisC 1-salkylene; R%isHor C,salkylene; and A%is
a bond.

25. A compound according to claim 1 wherein R? is independently selected from the
group of heterocyclic moieties consisting of thienyl, furanyl, pyrrolyl, pyrrolinyl,
pyrrolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyrazolyl, pyrazolinyl,

30 pyrazolidinyl, pyridyl, pyrimidinyl, piperidinyl, piperazinyl, morpholino,
adamantyl, indolyl, isoindolyl, indolinyl, quinolinyl, dihydroquinolinyl,
tetrahydroquinolinyl, isoquinolinyl, dihydroisoquinolinyl and

tetrahydroisoquinolinyl, wherein said heterocyclic moieties are optionally



[ 5- Cyanoi ndol - 3-yl ] -1-[ N- 2- ( 3- net hoxyphenyl ) et hyl am no] - cycl opr opane;
trans-

2- [ 5- Cyanwondot9132 yl ] - 1- [ N- 2- (4- met hoxyphenyl ) et hyl am no] PcyaiSopedpane;
trans- 2-[ 5- Cyanoi ndol - 3-yl]-1-[ N- 2- phengﬁi- et hyl am no] - cycl opr opane;
trans- 2- [5 Q/anoi ndol - 3-yl ]-1-[ pyrrolidrr-1-yl -met hyl ] - cycl opr opane;
trans-2-[5 2

Cyanoi ndol - 3- yI jubstituigdnyigh Bylp. S1- é\*yﬁ’o((:h’ép‘{%b’@é%%ﬁ )létchyf‘lg)‘ﬁeﬂ% Reisty | 1 -
cycl opropane; t§ans ag(g[e'ﬁe%ngl Rdglond-y! 1-1-[ N, N-et hyl - :

am no( et hyl car barmy t hyl am nonet hyl] - cycl opr opane; trans- 2- [ 5- Cyanoi ndol -
3-yl]-1-[ N, N26t Awon@oam acsopding ¥ clein bavheydih & tiy independently selected from the

met hyl ] - cycl opropa

trans- 2- [ 5- Oy angPHROPT defarpevelip NmRictieh,fonsistipg S {AGHHopI¢azP YT los

et hyl am ngnet hy nbeﬁdiﬁ%loqﬁl%)@ﬂ&yl trﬁ(ﬁfﬁﬁ’dl%‘()} %ushaﬁmm nid@brys- bé'trhh;ldr[)dl\!u%lﬁ\tth 2-
am no( net hyl car banoyl) propyl am nom;t cycl opropaneé; trans- 2-

Cyanoi ndol - 3- y| dnditefraphydraisdguinopinghyiAof €t Wli)d@nebanwﬂ)opﬂopg'lkﬁlnnm@nde’t hyl ] -
cycl opropane; %362 [ 5- Cyanoi ndol - 3-yl]-1- (N, N-di net hyl

am nonet hyl ) cyc oprOpane trans-2-[ 5- Cyanoi ndol -3-yl]-1-(N 30

met hyl am nomarhxl Jegnpouad aoqadiay to tRikS) whees R2 ahd REyae endegendedty IH,-dr (N-
met hyl am nonet hyl ) cycl opropane; trans-3-[2-(1-D nethylam no-ethyl)-
cycl opropyl | - 1Ha S ecrclealkyoplianyl, -@;phenyl, or -N(H)C(O)O Ciqalkyl.

t 3-
c;r/glnzpro%gl ](%ﬁi n?i‘ﬁogb@a%a&r%mgi&?rﬁ)%;l zvhszr&m aP%RQ/zg%glldne el?degtl{/ll—] Cil (N, N
WO 02/ 079152 PGhHIKYEQR/-BEGHAO)0IGSalkkyhet hyl ami nonmet hyl ) cycl opr opane;

5- (2- D met hyl_am nonet hyl - cycl opr opyl. 1 _Hindpl e-3-,carbonitrjle;
[2((5 6D 11 GOr B-GOMAOHER S rdip t%‘%‘l‘%p‘r wbeieweﬁhm R’ ireridependsatly FheS:-

Trans- 2- [ 5- cyangudat,; 63},&4);1&)]1 ?&n&f\l‘or [BipR¥hydm no) propyl) cycl opropane;

S, S- Trans- 2-[ 5- Cyanoi ndol - trimet’hyl ammnl umret hyl ) cycl opr opane
trifluor oacet3Qté cogysund ac@r@ng 5o cleémol whereit RY Iandmdﬁlar&qdeperﬂde(lﬂy H, C,.

T- ((lerrEE gl)fhg,[n hgf?ﬁ}ﬁ%%’ ogr 010 g 6(518%{?{5' g%gcre%d ?I?LI]S tﬁ:ey gr%cl)lp c:>lf Eétg%cycrilc m01et1¥s
Di met hyl ami norreédmisnﬁgf@r @m@ﬁyir}lrdltdﬂylnwlayl?»pcpahaﬁ@l t;slbé@zﬁyl morpholino,
pharmaceutically acceptable salts or sol vates t hef eof A

phar maceut i cal I%damé’ﬂ)tla@ﬂlél fe(ﬁﬂhmraqliloﬁlfb’dmﬁﬁteﬁ’ﬁhlgir@s@@np@uw& accor ding to
claim1. 43. 54 Keéoﬁ'lﬁa%u% abESiahE"8 ASRT PPN RN Ko O 3K RigRture
ej acul ation, “urin
scycloalkyl, phenyl, -O-phenyl, or -N(H)C(O)O-C,.4alkyl.
20  32. A compound according to claim 1 wherein R® is H or Cisalkyl and R' is
N(H)C(0)O-C,.4alkyl.
33. A compound according to claim 1 wherein R is H or Ciaalkyl and R' is C;.
scycloalkyl, phenyl or -O-phenyl.
34. A compound according to claim 1 wherein R? is H or C1.alkyl and R is selected
25 from the group of heterocyclic moieties consisting of thienyl, imidazolyl, pyridyl,
piperidinyl, piperazinyl, morpholino, adamantyl, indolyl, tetrahydroquinolinyl
and tetrahydroisoquinolinyl.
35. A compound according to claim 1 wherein R' is H or Cj.jalkyl and R? is Cs.
scycloalkyl, phenyl, -O-phenyl, or -N(H)C(O)O-C,.4alkyl.
30 36.A compound according to claim 1 wherein R' is H or Cjsalkyl and R? is
N(H)C(0)O-C,.salkyl.
37. A compound according to claim 1 wherein R' is H or Cj.jalkyl and R? is Ca.

ecycloalkyl, phenyl or -O-phenyl.



I nconti nence, chronic pain, obsessive-conpulsive disorder, feeding

di sorders, prenenstrual dysphoric disorder, hot flashes, panic disorders,
posttraumsiDioe/ostisess 15 di sorder or social phobia conpri siPog/ush®06627

adm nistration to a human in need there%; an effective amount of a
pharmaceutically acceptabl e fornulationd-gonprising a conpound according to
claim1l. 44. A nmethod of treating premature ejaculafion conprisin% t.he

adni ni st rat i 38 AEOMPORgaGFOrhing Keglaifth b whgreim whereineR+ s o& foetlkylgmd R is

har naceuti cal | e i . L.Si 0 ordin
Dot m 1 Cas EIREEORLE Metrofy of AR A ML CARROh SN & (RAPPHE AROT T M9
0O N X (d) bypyrebtti ngpaidioyipoupgherizinyhr mrarphdijno, 25 ad@ndiy )79 inddlyl,

PCT/ US02/ 06627 -156 Ra ./ ] \ h) wit conpound of fornmula (c) O
N O ~C1 N (cftra d-m%rlo-h-“ﬁ(lla"é;{eggﬁyﬁg‘f‘ uﬂwgé‘glnce of ethyl diazoacetate

and t ol uege, 30NRI@hboRfid hécofUA R cliRh - whelih MOR! &kt 3PCR? togemealik!mand X

I s p-toluenesul fonyl', benzenesul fonyl, nethansul fonyl or
trifl uor omet hanegokéno oy WhichOthdp areAsttashed figrmt pymolidingy parebidibiyhemiperafinylhe
el eventh aSpeCtm?);phtongo,pard%rsn%rqul, tetrahydroquinolinyl or tetrahydroisoquinolinyl and are
optionally substituted with benzyl.
40. A compound according to claim 1 wherein

10 A'and A? are each independently C,_salkylene or a bond;
A%is Cpqalkylene;
A‘is a bond and is attached to X or Xl;

R! and R? are independently H, C,.salkyl, Cs.¢cycloalkyl, phenyl, -O-
phenyl or -N(H)C(O)O-C,_salkyl;

15 said Cj_¢cycloalkyl, phenyl or O-phenyl being
independently and optionally substituted with
Ci.4alkyl, Cy.zalkoxy or halo;

or are independently selected from the group of heterocyclic
moieties consisting of thienyl, imidazolyl, pyridyl,
20 piperidinyl, piperazinyl, morpholino, adamantyl,
indolyl, tetrahydroquinolinyl and

tetrahydroisoquinolinyl;

or wherein -A'-R' and -A%-R? together with the nitrogen to
which they are attached form pyrrolidinyl, piperidinyl,
25 piperazinyl, morpholino, adamantyl,
tetrahydroquinolinyl or tetrahydroisoquinolinyl and are
optionally substituted with benzyl;
R’ is H or C\_salkyl;

misQorl;

30 R* is cyano or halo and is attached to X or X';



invention is provided a process for the preparation of a conmpound of
Formula (d') LO R4! XN X (d') 15 by reacting a conpound of formula (b)
WO 02/ 079%622/0153JS02/ 06627 -157 R4 011~ N X (b) w th actwsppeseel of
formula (¢c) OO MO N(CQ NRu A 5 jn the presence of tert-butyl

di azoacetate and tol uene, wherein R4 is t¥ano, halo, nitro or
Cl_3perfluoroal kyl and X is p-toluenesul fonyl, benzenesul fonyl,

net hansul fonyl or trifIn&Ponet hanesul fonyl. 10 47. A nethod of treating
sexual dysfunction in a manmal in need thereof conmprising the

admi ni stration of a phafambXuaiecath ; acceptabl e salt or solvate of a
conpound according to claiml1 and an erectile dysfunction agent. 48. A
net hod of treating sextlandyEfaimetchd®i n a marmal i n need t her eof
conprising the adm nistration of a pharmaceutically acceptable salt or
sol vate of a conpound @i Ma@erfjng to claim1 and sildenafil.

5 G'!is N or CH;
Y is (D)H wherein D is C; and
Z is (E)H wherein E is C;
provided that
if Gis O or S; then m is O;
10 ifGis N, thenmis 1;

ifR!is -N(H)C(O)OC,.4alkyl or said heterocyclic moiety
wherein said heterocyclic moiety contains a nitrogen
atom and said nitrogen atom is attached to Al, then Al

is Ca.salkylene;

15 ifR? s -N(H)C(0)OC\4alkyl or said heterocyclic moiety
wherein said heterocyclic moiety contains a nitrogen
atom and said nitrogen atom is attached to A?, then A?

is Cy.4alkylene;

if R'is -N(H)C(0)0O-C 1-4alkyl or said heterocyclic moiety,
20 then R? is H or Cy_salkyl;

if R%is -N(H)C(O)O-C,.4alky! or said heterocyclic moiety,
then R' is H or C)alkyl,;

if R* is F and is attached to X and if A® is methylene, then -
A'-R' and -A%-R? together with the nitrogen to which

25 ~they are attached is not N-methyl-piperazinyl; and

if R* is F and is attached to X and if A% is methylene, then -A'-
R' and -A%R? together with the nitrogen to which they

are attached is not tetrahydroquinolinyl.
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41. Trans-2-[5-Cyanoindol-3-yl]-1-(N,N-dimethylaminomethyl)cyclopropane; Trans-

1-(N,N-dimethylaminomethyl)-2-[5-fluoroindol-3-yl]cyclopropane; Trans-2-[5-
Cyanoindol-3-yl]-1-[N,N-methyl-benzylaminomethyl]-cyclopropane; (15,25)-
trans-1-(N,N-dimethylaminomethyl)-2-[5-fluoroindol-3-yl]-cyclopropane;
(18,28)-trans-2-[5-cyanoindol-3-yl]-1-(N,N-dimethylaminomethyl)-
cyclopropane; trans-2-[5-Cyanoindol-3-yl]-1-[N,N-methyl-2-
amino(isopropylcarbamoyl)ethylaminomethyl]-cyclopropane; trans-1-(N-
Benzlyaminomethyl) -2-[S-cyanoindol-3-yl]-cyclopropane; trans-2-[5-
Cyanoindol-3-yl]-1-[N-3-phenylpropylaminomethyl]-cyclopropane; trans-2-[5-
Cyanoindol-3-yl]-1-[N-2-(3-indolyl)ethylaminomethyl]-cyclopropane; trans-1-
(4-Benzyl-piperidin-1-ylmethyl)-2-[5-cyanoindol-3-yl]-cyclopropane; trans-2-[5-
Cyanoindol-3-yl]-1-[N,N-dipropylaminomethyl]-cyclopropane; trans-2-[5-
Cyanoindol-3-yl}-1-[N,N-methyl-phenylethylaminomethyl]-cyclopropane; trans-
2-[5-Cyanoindol-3-yl]-1-[N-phenylethylamino]-cyclopropane; trans-2-[5-
Cyanoindol-3-yl]-1-[N-2-(2-methoxyphenyl)ethylamino]-cyclopropane; trans-2-
[5-Cyanoindol-3-yl}-1-[N-2-(3-methoxyphenyl)ethylamino]-cyclopropane; trans-
2-[5-Cyanoindol-3-yl]J-1-[N-2-(4-methoxyphenyl)ethylamino]-cyclopropane;
trans-2-[5-Cyanoindol-3-yl]-1-[N-2-phenoxy-ethylamino]-cyclopropane; trans-2-
[5-Cyanoindol-3-yl}-1-[pyrrolidin-1-yl-methyl]-cyclopropane; trans-2-[5-
Cyanoindol-3-yl]-1-[N,N-ethyl-2-amino(methylcarbamoyl)ethylamino methyl]-
cyclopropane; trans-2-[5-Cyanoindol-3-yl]-1-[N,N-ethyl-2-
amino(ethylcarbamoyl)ethylaminomethyl]-cyclopropane; trans-2-[5-Cyanoindol-
3-yl]-1-[N,N-ethyl-2-amino(propyl carbamoyl)ethylamino methyl]-cyclopropane;
trans-2-[5-Cyanoindol-3-yl]-1-[N,N-ethyl-2-amino(isopropylcarbamoyl)
ethylaminomethyl]-cyclopropane; trans-2-[5-Cyanoindol-3-yl]-1-[N,N-ethyl-2-
amino(methylcarbamoyl)propyl aminomethyl]-cyclopropane; trans-2-[5-
Cyanoindol-3-yl]-1-[N,N-ethyl-2-amino(ethylcarbamoyl)propylaminom ethyl]-
cyclopropane; Cis-2-[5-Cyanoindol-3-yl]-1-(N,N-dimethyl
aminomethyl)cyclopropane; trans-2-[5-Cyanoindol-3-yl]-1-(N-
methylaminomethyl)cyclopropane; (1S,25)-trans-2-[5-Cyanoindol-3-yl]-1-(N-
methylaminomethyl)cyclopropane; trans-3-[2-(1-Dimethylamino-ethyl)-
cyclopropyl}-1H-indole-5-carbonitrile; trans-3-[2-(1-Pyrrolidin-1-yl-ethyl)-
cyclopropyl]-1H-indole-5-carbonitrile; (-)Cis-2-[5-Cyanoindol-3-yl]-1-(N,N-
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dimethylaminomethyl)cyclopropane; 5-(2-Dimethylaminomethyl-cyclopropyl)-
1H-indole-3-carbonitrile; [2-(5,6-Difluoro-1H-indol-3-yl)-cyclopropylmethyl]-
dimethyl-amine; Trans-2-[5-cyanoindol-3-yl]-1-(3-(N-
methylamino)propyl)cyclopropane; S,S-Trans-2-[5-Cyanoindol-3-yl]-1-
(trimethylammoniummethy!)cyclopropane trifluoroacetate; S,S-trans-2-[5-cyano-
1-methylindol-3-yl]-1-(N, N-dimethylamino)-cyclopropane; S,S-trans-2-[5-cyano-
1-ethylindol-3-yl]-1-(&, N-dimethylamino)-cyclopropane; or 6-(2-
Dimethylaminomethyl-cyclopropyl)-1H-indole-3-carbonitrile or pharmaceutically
acceptable salts or solvates thereof.

A pharmaceutically acceptable formulation comprising a compound according to
claim 1.

A method of treating depression, anxiety disorders, premature ejaculation, urinary
incontinence, chronic pain, obsessive-compulsive disorder, feeding disorders,
premenstrual dysphoric disorder, hot flashes, panic disorders, posttraumatic stress
disorder or social phobia comprising the administration to a human in need
thereof an effective amount of a pharmaceutically acceptable formulation
comprising a compound according to claim 1.

A method of treating premature ejaculation comprising the administration to a
human in need thereof an effective amount of a pharmaceutically acceptable
formulation comprising a compound according to claim 1.

A process for the preparation of a compound of Formula (d)

o)

///,/(

R | N

X N
X
(d)

by reacting a compound of formula (b)
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with a compound of formula (c)
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in the presence of ethyl diazoacetate and toluene, wherein R*is cyano, halo,
nitro or Cjsperfluoroalkyl and X is p-toluenesulfonyl, benzenesulfonyl,

methansulfonyl or trifluoromethanesulfonyl.

46. According to another embodiment of the eleventh aspect of the present

invention is provided a process for the preparation of a compound of Formula

(d’)

(d)

by reacting a compound of formula (b)
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in the presence of tert-butyl diazoacetate and toluene, wherein R* is cyano,

halo, nitro or C;sperfluoroalkyl and X is p-toluenesulfonyl, benzenesulfonyl,

methansulfonyl or trifluoromethanesulfonyl.

10 47. A method of treating sexual dysfunction in a mammal in need thereof comprising

the administration of a pharmaceutically acceptable salt or solvate of a compound

according to claim 1 and an erectile dysfunction agent.

48. A method of treating sexual dysfunction in a mammal in need thereof comprising

the administration of a pharmaceutically acceptable salt or solvate of a compound

15 according to claim 1 and sildenafil.



