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* INDOLE DERIVATIVES

Background of the Invention _
The present invention relates to indole derivatives, to

processes and intermediates for their preparation, to
pharmaceutical compositions containing them and to their
medicinal use. The active compounds of the present
invention are useful in treating migraine and other
disorders.

United States Patents 4,839,377 and 4,855,314 and
European Patent Application Publication Number 313397 refer
to 5-substituted 3-aminoalkyl indoles. The compounds are
said to be useful for the treatment of migraine.

British Patent Application 040279 refers to 3-
aminoalkyl~1H-indole~5-thiocamides and carboxamides. The
compounds are sald to be useful in treating hypertension,
Raymond‘’s dlsease and migraine.

European Patent Application Publication Number 303506
refers to 3-poly:hydro-pyridyl-5-substituted-iH~indoles.
The compounds are said to have 5HTl-receptor agonist and
vasoconstrictor activity and to be useful in treating
migraine.

European Patent Application Publication Number 354777
refers to N-piperidinyl:indolyl:ethyl-alkane sulfonamide
derivatives. The compounds are said to have 5HT1-receptor
agonist and vasoconstrictor activity and to be useful in
treating cephalic pain.

Summary of the Inventio

The present invention relates to compounds of the

formula
(W D
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The present invention relates to indole qﬂﬁh‘é&&a’as" t processes and

containing themand to their medici nal
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I ntermedi ates for their preparation, to pgmﬂ m sti}r\s BEEN
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the present in- vention are useful in tr

di sorders. United States Patents 4, 839,377 and 4, 855, 314 and European

Pat ent Application Publication Nunber 313397 refer to 5-substituted

3-ami noal kyl indoles. The conpounds are2said to be useful for the treatnent

of m graine. British Patent Application 040279 refers to
3-am noal kyl - 1Hi ndol e- 5-t hi pam des and .car bgoxam des. The % go#rds are
said to be u elm 0y A8, 0irnd« h§Fe? t eRsiih NYREQRBAA' R: diss S248CkR gPai ne.

Eur opean Pat ey n cahapagaubl(lecgtlonfwmeﬁoaﬁqer&ﬁégraoﬁmme or
have SHTL - ?e’g%‘{)’t’l#sl'ég S L ST T TR LR
in treating rt(CHYLeNREC=0)Ry, Eu(%&ﬁﬁmt  A(OH, kS (@) Ryb| Ie&CHQQ.-
dori vat i ves. TPHECEOTERas L E OB R ke E R " 0L 18
vasoconstri ctstﬁlmadnfwmahﬁdr@g% anRd Q¢ torcs Lineat mr d@qﬂmhesi pdkyl;
R, is selected from hydrogen, C, to C4 alkyl, and aryl; R and
Rs; are independently selected from hydrogen, C, to C; alkyl,
aryl, and C; to C; alkyl-aryl or R; and Rs taken together to
10 form a 4, 5, or 6 membered ring; R; and R; are independently
selected from hydrogen, C; to C; alkyl, aryl, and C; to G
alkyl-aryl; R, is selected from hydrogen, C;, to s alkyl,
aryl, and C; to C; alkyl-aryl; Ry is selected from -{C=0)NRsR¢
and -SO,NRsRs, wherein R; and R; are defined as above, and
15 ~-NR;(C=O)Ry, -NR;SO;R;, -NR;(C=0)NRsR;, ~5(0),R; and ~NR;(C=0)OR,,
wherein R;, R;, and Ry are as defined above; m is 0, 1, 2, or
3; yis 0, 1, or 2; x is 1 or 2; and the above aryl groups
and the aryl moieties of the above alkylaryl groups are
independently selected from phenyl and substituted phenyl,
20 wherein said substituted phenyl may be substituted with one
to three groups selected from C, to C, alkyl, halogen (e.g.,
fluorine, chlorine, bromine or iodine), hydroxy, cyano,
carboxamido, nitro and ¢ to ¢, alkoxy and the
pharmaceutically acceptable salts thereof. These compounds
25 are useful in treating migraine and other disorders.
Compounds of the formula I wherein R, is -CH=CH-R,, are also
useful as intermediates for preparing other compounds of the
formula I.

The compounds of the invention include all optical
30 isomers of formula I (e.g., R and S enantiomers) and their
racemic mixtures. The R enantiomers at the designated

chiral site in formula I are preferred.
Unless otherwise indicated, the alkyl groups referred
to herein, as well as the alkyl moieties of other groups
35 referred to herein (e.g. alkoxy), may be linear or branched,
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NL- C- 74786 di scl oses 3-(piperidin-2-ylnmethyl)indole derivatff V-

phar macol ogi cal activity. . NL- G- 74527 descri bes 3-(pi per‘vt'gs @%HWS BEEN
-yl met hyl )i ndol e derivati'ves having oxytocic activity. J.A 8 gl.-prE?Q .
5686-9 (1957) discloses the preparation of 3-(piperidin-2-ylnethyl)indole
derivatives. J.Og.Chem, 23, 1453-4(1958) describes the preparation

of 3-(piperidinylnethyl)indole derivatives. J.Og. Chem, 29,

2860- 4(1964) discloses the preparation-»f, interalia,

5- hydr oxy- 3- (1- et hyl pi peri di n- 2-yl met hyl) i ndole and a picrate salt

t her eof . J.AC. S., 105, 907-913 (1983) relates to the preparation of

3- (pi peri di napdytheyhpayi alisbebancydlioi (erd di reyeldpswpyl, cycBebykylindol e
oo ISR S FIEAGRCA P D SRR L s ik
A-2,773,875 Ferkads cyciicpmPdrFdrR-2-yl nethyl)indol e derivatives with
CXLLIELE ot 1 il obphane (e, MTSLOAO S
Chom Abs. 3 53ne 508810 FSYRAERLP | Bed HEAEPERRT ot i ot Chy) a-SOMNIRy, -
5- hydr oxy- 3- (CHpRI-NIiSOR/TEt Ry CHNGEO0sRAeEr FYaH;)EIC=0)NHR;, Or -(CH,),~
NH(C=0)R;; R; is hydrogen or methyl; and m, Ry; and R; are as
defined above and the pharmaceutically acceptable salts
thereof. Of the foregoing preferred compounds, the R
10 enantiomers at the designated chiral site in formula I are
more preferred.
The following compounds are particularly preferred:
(R) -5-methoxy-3-(N-methylpyrreolidin-2-ylmethyl)-1H-
indole; |
15 (R)-5-bromo-3-{N-methylpyrrolidin-2-ylmethyl)~1H-
indole; '
{R) -5-(2~ethylsulfonylethyl)-~3-(N-methylpyrrolidin-2-
ylmethyl}-1H-indole;
(R)-5-(2-methylaminosulfonylethyl)-3-(&-
20 methylpyrrolidin-2-ylmethyl)-1H-indole;
(R) -5-(2~methylaminosulfonylethyl)-3-(pyrrolidin-2-
ylmethyl)-1H-indole;
(R)-5-(2~-methylaminosulfonylmethyl)-3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole;
25 (R) -5-carboxamido~3-(N-methylpyrrolidin-2-ylmethyl)-1H-
indole;
(R)-5-(2-methylsulfonylethyl) -3~ (N-methylpyrrolidin-2-
yl-methyl)-1H~indole;
(R) -5—-(2—aminosulphonylethenyl)-3-(N-methylpyrrolidin-
30 2-ylmethyl)-1H~-indole;
(R) -5-(2~aminosulphonylethyl)-3-(N-methylpyrrolidin-2-
ylmethyl)~-1H-indole;
(R)-5-(2-N,N-dimethylaminosulphonylethyl)-3- (N~
methylpyrrolidin-2-ylmethyl)-1H-indole;

35 (R) -5- (2-phenylsulphonylethyl) -3-(N-methylpyrrolidin-2~
ylmethyl)-1H-indole; -
Tmsgmﬂ}hiimiﬁﬂiﬁﬂi
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(R)-5-(2-phenylsulphonyethyl) -3~ (N-methylpyrrolidin-2-
ylmethyl)-1H~indole hemisuccinate;

(R) -5—~(2-ethylsulphonylethyl) -3-(N-methylpyrrolidin-2-
Ylmethyl)-1H~-indole hemisuccinate;

(R)~5-(3~benzenecarbonylaminoprop-i-enyl)-3-(N-
methylpyrrolidin-2-ylmethyl)~1H-indole;

{R)-5-(2-{(4-methylphenylsulphonyl)ethyl)-3-(N-
methylpyrrolidin-2-ylmethyl)~1H-indole;

(R)-5-(3-methylsulphonylaminoprop-1-enyl)-3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole;

(R) -5-{2-ethylsulphonylethyl) -3~ (N-2-propylpyrrolidin-
2-ylmethyl)-1H~indole;

(R)-5-(2-ethylsulphonylethyl)-3-(pyrrolidin-2-
ylmethyl)-1H-indole;

{R)-5-(2-~(4-methylphenylsulphonyl)ethenyl)-3-(N-
methylpyrrolidin-z-ylmetﬁyl)-1H-indole;

(R) -5-(2-methylsulfonamidoethyl) -3~ (N-methylpyrrolidin-
2-ylmethyl)-1H-indole; and

(R)-5-(2~methylsulfonamidomethyl)-3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole.

The following are other specific compounds of the
present invention:

(R) =3=-(N-methylpyrrolidin-2-ylmethyl)-1H-indole;

(R)-5-fluoro~3~(N-methylpyrrolidin-2-ylmethyl)~-1H-
indole;

(R) -5-acetylamino-3~(N-methylpyrrolidin-2-ylmethyl)-1H-
indole;

(R} -5-benzyloxycarbonylamino-3-(N-methylpyrrolidin-2-
ylmethyl)~1H~-indole;

(R) -5-(2~aminocarbonylethyl)-3-(N-methylpyrrolidin-2-
ylmethyl)-1H-indole; :

(R)-5-aminocarbonylmethyl-3-(N-methylpyrrolidin-2-
ylmethyl)~-1H-indole;

(R)-5-methylsulfonamido-3-(N-methylpyrrolidin-2-

ylmethyl)-1H-indole; and -_
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wherein nis 0, 1, or 2; Rerr] is hydrogen; Rerr] is selected from

hydr ogen, hal ogen (e.g., fl ine, chlorine, b ' i odi g !
ORlerr], -(CH[err])[err]-(C:(C));:\lr!R[e,er(r:] Rfrelrpf, T mfpziés RN
-(CHerr])[err]-SOerr]NRlerr]Rerr], -(CHerr])[err]- NR[err]((‘-ﬁsE?f%r

-(CH err])[err]-NRlerr]Sqerr]Rerr], (m[erfﬂis)sﬁl&malsneen cplaced
@aago-~~~* * ###S( 0) , xR8, - (CH2), -NR?(C-O)NR6 N C=O OR9, and
-CH=CH(CHg) yRi O R3 is selected from hydrogen{ ks Mi near or br anched
al kyl; R4 is selectedfrornhydrogen, CI To Coa ' , Rsand Reare

I ndependent|ly sel ected from hydrogen, C, to Cc al kyI aryl, and C1 to C3

al kyl -aryl or _ R7
and R8 are i ndepeggg $6y %ﬁ%ﬁf’%ﬁéfgﬂm Lﬁé{@&gﬂl’py%foqugs ml%% ar ;}Ir)g., and
Cl to C3 al k}H=ingpler is selected from hydr ogen, Cl to C8 al kyI aryl, and

C. to 3 alkyl-aryhe Ei-eséﬁtsﬁeeﬁeﬁoﬁr&mo (LR R A PraSGRNRWR 1 dder ei n
R5 and R6 are defi ned as above, R7(C=0 Rs, NR?SOZ %?leljg{ééczéa NRr R6.

-S(0), RG and°°NR?F€—E?m?g,f%erE¥ﬁaﬁ’7ngHea arRPTIGLERAD 2558 ;
is 0, 1, 3 hﬁrp&rt;nsioﬂ 1,depredsion s laﬁklatyand édei dpov @ isordegrsqups

ggf‘egpgda;y{) =ik €5 401 ot 18,200V &1 AL LL A1 L L RUPS w521 ALSPRAISN! Iabha

chronlc paroxysmal hemicrania and headache associated with

vascular disorders comprising an amount of a compound of the

formula I or a pharmaceutically acceptable salt thereof

10 effective in treating such condition and a pharmaceutically
acceptable carrier.

The present invention also relates to a pharmaceutical
composition for treating disorders arising from deficient
serotonergic neurotransmission (e.g., depression, anxiety,

15 eating disorders, obesity, drug abuse, cluster headache,
migraine, pain, and chronic paroxysmal hemicrania and
headache associated with vascular disorders) comprising an
amount of a compound of the formula I or a pharmaceutically
acceptable salt thereof effective in treating such condition

20 and a pharmaceutically acceptable carrier.

The present invention also relates to a method for
treating a condition selected from hypertension, depression,
anxiety, eating disorders, obesity, drug abuse, cluster
headache, migraine, pain and chronic paroxysmal hemicrania

25 and headache associated with vascular disorders comprising
administering to a mammal (e.g., a human) requiring such
treatment an amount of a compound of the formula I or a
pharmaceutically acceptable salt thereof effective in
treating such condition.

30 The present invention also relates to a method for
treating disorders arising from deficient serotonergic
neurotransmission (e.g., depression, anxiety, eating
disorders, obesity, drug abuse, cluster headache, migraine,
pain and chronic paroxysmal hemicrania and headache

35 associated with vascular disorders) comprising administering
to a mammal (e.g., a human) requiring such treatment an
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amount of a compound of the formula I or a pharmaceutically
acceptable salt thereof effective in +treating such

-6-

condition.
The present invention also relates to a compound of the
5 formula

Ra g
10 N

wherein W is -CO,R;; or Ry; Q is CH,or C=0; n, R, R, and R,
are as defined for formula I; and R,; is selected from C, to
15 5 alkyl, benzyl and aryl, wherein aryl is as defined above.
The compounds of formula V are useful as intermediates in
preparing compounds of the formula I.
Accordingly, one group of the foregoing intermediates
comprises compounds of the formula

20 y CO2R11
W
Re
N\ II
N
|
25 R

wherein n, R;, R, and R, are as defined above and a second

group of the foregoing intermediates comprises compounds of

the formula
30

n—Z

35



-*2 - and the pharmaceutically acceptable salts thereof wt

t hat : (|)V\nen Rﬁer—r—]—&ﬁd Rlerr] arehydrogen and n is 2, Rjiér$ l:ETsHAﬁ)@EE
hydr ogen orT% Ilanearorbranchedal kyl when the conpound REPDACEDhe

formula (1) jimin L (ii) when Rlerr] and R err] are-tydrogem,
Rlerr] is ’Tﬂ ISR (## 2, the conpound of the fornmula (1) is not a

phar maceut i Il i MgHpt abl e acid addition salt thereof; (1i1) when
Rlerr], Rerr] and R[err] are hydrogesy-and n is 2, the pharmaceutically
acceptabl e salt of the conpound of the

wherein n, R,, R; and Ry are as defined above.
Detailed Description of the Invention

Compounds of formula I are prepared by hydride
reduction of a compound of the formula

5 N COzRyy
On 0
Ra
A\ [t
N
]
10 Ry

wherein R,, R,, n and R, are as defined above with a hydride
reducing agent in an inert solvent. Suitable hydride
reducing agents include lithium aluminum hydride, diborane,
15 1lithium borohydride and sodium borohydride. The preferred
reagent is lithium aluminum hydride. Suitable solvents
include ethers, such as diethyl ether, tetrahydrofuran, 1,4-
dioxane and 1,2-dimethoxyethane. The preferred solvent is
tetrahydrofuran. The reaction is conducted at a temperature .
20 of about 30°C to about 100°C., preferably about 65°C to
about 70°C.
Compounds of formula I are also prepared by catalytic
reduction of a compound of the formula

R
N 2
25
On
Rio
e N I
N
!
Ry
30

wherein R,, Ry, n and R, are as defined above under an
atmosphere of hydrogen, preferably at a pressure of about 1
to about 3 atmospheres, or using a hydrogen source such as
ammonium formate or formic acid in an inert solvent.
35 Suitable catalysts include palladium on carbon, Raney
nickel, platinum oxide, rhodium, and ruthenium. The
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moreties. e compounds of formula I where R,=H and R, and R,, are as

defined for formula I with alkyl halides in the presence of

a base in an inert solvent. Suitable alkyl halides include

10 alkyl halides R* - Halide where the halide is chloride,

bromide and iodide. The preferred halide is iodide, or

hydrogen,gl?[’?_%ﬂf,s,hydmr‘and Rlerr] is methyl, n is not 2 ﬁCED
conmpound eforrrula(l) is a free base or the pharnag eutlc‘m &

bromide in the presence of a suitable iodide source such as
sodium jodide. Suitable bases include tertiary amines and
inorganic bases. The preferred base is sodium carbonate.
15 Suitable solvents include N, N-dimethylacetamide, N,N-
dimethylformamide, dimetﬁoxyethane, tetrahydrofuran,
dichloromethane, acetonitrile. The preferred solvent is
N,N~dimethylacetamide. The reaction is conducted at a
temperature of about 0°C to about 150°C, preferably at about
20 120°C.
The compounds of formula II can be prepared by reacting
a magnesium salt of an indole derivative of the formula

R
25 N
l

Ry

wherein R, and R, are defined above, with the acid chloride
of an N-CO,R,-proline, N-COR,-azetidine-2-carboxylic acig,
30 or N=-CO,R;-pipecolinic acid (R, S, or racemate), wherein Ry
is defined as above. The indole magnesium salt is first
prepared from the reaction of an indole of formula IV with
an alkyl or aryl magnesium halide, preferably ethylmagnesium
bromide. The reactibn is generally conducted in an inert
35 solvent at a temperature between about -30°C and about 65°C,
preferably at about 25°C. Suitable solvents include diethyl

‘Rlerr] is hydroxy, nis not 2 when the conpound
WHe base or the pharmaceutically acceptable
dr ogensucci nags. Those conpounds are useful
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he | giRNnY - at the degignated chiral site in formula | are
ed. The foll owi ng conmpounds are particularly preferred:

(R) - 5- met hoxy- 3- (N- et hyl pyrrolidin-2-ylnethyl)-1 Hindol e;

(R) - 5- br ono-

atbéknetbgtmydﬂ-d:ﬂimrz y lar h)dt)xek Hailtktjﬂl eethers. The

()5 5. ot BRBEFRRY BpRYEhePAENATBH I DR O s OB Mehd o 85 Bl

prolme, azetldme-z-carboxyllc ac1d or plpecollruc acid is

(R) -5-(net hy?ﬂﬁ?%%%gls onyl %%e) 5%%@ ma{’ ﬁéﬁ%gjr" (2)? *(ﬁ% wﬂ*ﬁéﬁ?’)@%@ ©

xaNn- ~erefddhpepgrearbaxyl zr—‘y|4@e¢w| R N-
COzRu-pipecollnlc acid (R, S, or racemate), with oxalyl
chloride in methylene chloride at about -10°C to about 25°C
(Helv. Chim. Acta, 1920 (1976)). Suitable solvents include
diethyl ether, tetrahydrofuran, other alkyl ethers, and
methylene chloride. The proline, azetidine-2-carboxylic
acid, or pipecolinic acid is N-substituted with a protecting
group to avoid reaction of the nitrogen with the acid
chloride when it is formed. Suitable protecting groups are
substituted-aryl or substituted-alkyl carbamates (e.gq.
benzyloxycarbonyl). Preferably, a solution of the N-CO,R;-
proline acid chloride in an inert solvent (e.g., diethyl
ether) is added slowly to the solution of the magnesium salt

of an indole of formula IV at a temperature of about ~30°C

H-i ndol e;

(R)-5-(2-net

H-i ndol e;

H-i ndol e;
10
15
20
25
30
35

to about 50°C, preferably at about 25°C.
The compounds of formula III can be prepared by
reacting a compound of formula

R3
N/

n

n —x

wherein R;, R, and n are defined as above and X is chlorine,
bromine or iodine (preferably bromine), with a compound
containing a vinyl group (e.g. ethyl vinyl sulfone or N-
methylvinylsulfonamide) in the presence of a palladium
catalyst, a triarylphosphine and a base in an inert solvent.
Suitable catalysts include palladium (IX) salts, preferably
palladium (II) acetate. Suitable solvents include
acetonitrile, N,N-dimethylformamide, and tetrahydrofuran.

t Rlerr] and Rlerr] are as deflned above and t he



(R) - 5- (2- met hyl suf f onyl et hyl ) - 3- (N-net hyl pyrr ol i di n- 2y - meE o) syl AP BEE
(R) - 5- (2-ami nosul phonyl et henyl ) - 3- (N-met hyl pyrrolidin-2-yl nethyl jed) aecp

AR M
(R -5-(2-am p onylethyl) 3- (I\I—rrethylpyrrolldln 2-ylmethyl)-1 Hindol e,

(R -5-(2-N, N-di gﬁw{%g fameiagthhonyl et hyl ) - 3- (N- et hyl pyrrol i di n- 2-yl net hyl)

-1 Hindol e; 1 1 |
(R) - 5- ( 2- pheny “\\\\j\“‘\\w@ |
1-1-i ndol e;

(R) -5-(2- phenyl sul phonyl et hyl )-3-(N-net hyl pyrrolidin-2-ylnmethyl)-1 Hindole
hem succi natthe preferred solvent is acetonitrile. The preferred

(R -5-(2-et IsuI | )¢ 3-{ N met.h rrolllg 2y ol e
hem succi nat ?’ﬁ% (‘é lﬁzec%r %@?ﬂ 55 é{{?{;g%ié %'iée%d

-enyl)-3- (lemﬂqoytrmbubshiﬁuyédetdmneﬂ. H- i Thel epreferred base is

(R) -5 (2~ ( 4 J%‘& gyl ﬁ)a o) 33 CHnRURKLPRET @ ledet-athdpd Y1) -

| )-3-(N-mgphyl pyrrolidin-2-ylnethyl)-1

1 Hindol e; am nopro
-enyl)-3-%§ I\I—q"ﬁstam%yrzﬁd’lq dﬁ%l§ﬂypﬁe¥1ﬁ§¥)P§_ef#¥ﬂa§! eat about 80°C.
(R)-5- (2 et hyl S Ulg¥giad )Hf) f%r&nl}ﬂ% 1 Qg Me@nieallat%syhu&tdwﬁoddﬁé ndol e

(R)-5-(2.(4- tﬁ%’%‘ﬁgﬂyl Fimohs raral "8y RYREEA BRI, 95y fvor hy

)-1 Hindol ezompound of the formula
_CORyy

10 /—N

15
wherein R,, n, and R,, are as defined above with a hydride
reducing agent in an inert solvent. Suitable hydride
reducing agents include lithium aluminum hydride, diborane,
lithium borchydride, and sodium amide. The preferred
20 reagent is 1lithium aluminum hydride. Suitable solvents
include ethers, such as diethyl ether, tetrahydrofuran, 1,4-
dioxane and 1,2-dimethoxyethane. The preferred solvent is
tetrahydrofuran. The reduction is conducted at a
temperature of about 30°C to about 100°C, preferably about
25 65°C to about 70°C.
Compounds of formula I and intermediates to compounds
of formula I can also be prepared by catalytic reduction of
a compound of the formula
_ COzRyy
30 N
e

35



(R) - 5- (2- net hyl sul f onami doet hyl ) - 3- (N-met hyl pyrrol i di n- 2-yl

H-indol e; and TS SHEET HAS BEEN
(R)-S-(Z-Whyl ) - 3- (N- et hyl pyrrol i di n- 2-yl net hyl RERLAGED
H i ndol e. The fl-ﬁga@ are ot her specific conpounds of TH& present

i nvention: -pis She(tRES Sl -‘- hyl pyrrolidin-2-ylnmethyl)-1 Hindole;

(R) - 5-f | uor o- JEKR | ,rolidin-2-ylrrethyl)-1 H- i ndol e;

(R -5-acetyl ap§ ethyl pyrrolidigy=2-yl methyl)-1 Hindol e;

(R) - 5- benzyl-oxycar bonyl ami no- 3- (N-met hyl pyrrolidin-2-ylnethyl)-1 Hindole;

(F)-5-(2-ami nocarbonyl et hyl ) -3-(N-nethyl pyrrolidin-2-ylnmethyl)-1 Hindole;

( g) - g amt Eolqﬁiél)]g@izﬁ TTF!%DW nj- @ATeR)y| yér ds didefdngldneabyve - ditdewolagy

5o me 5 T i . . )

(R y atmosogﬁlgg'e Oot3 éy'&r%%teﬁ‘%ﬁ B¥‘[e£‘.8lrlagi9 gtyé npexq'ég\)rel o'il' 'a%%?xlte 1 and
to 3 atmospheres, or using a hydrogen source such as
ammonium formate of formic acid in an inert solvent.

5 Suitable catalysts include palladium on carbon, Raney
nickel, and platinum oxide. The preferred catalyst is
palladium on carbon. Suitable solvents include C; to C4
alcohols, N,N-dimethylformamide, ethyl acetate, and
acetonitrile. The preferred solvent is ethanol. The

10 reaction is conducted at a temperature of about 0°C to about
60°C, preferably at about 25°C.
Compounds of formula VI can be prepared by the
transition metal catalyzed cyclization of a compound of the
formula

15 ™\ '
) O,
.
vII

Ry;0,C
| : :
)
20 CORy

wherein R,, n, and R, are as defined above, and X is
chlorine, bromine, or iocdine (preferably bromine or iodine),
and R, is -OR;; as defined above or alkyl, aryl, or
25 trifluoromethyl (preferably trifluoromethyl) in a suitable
inert solvent with a phase transfer catalyst and a base.
Suitable catalysts include palladium salts such as palladium
(II) acetate or palladium (II) chloride (preferably
palladium acetate) and rhodium. salts, such as

30 tris( triphen‘;\]?)g;gdium (I) chloride. Suitable solvents —~
include N,N-dimethylformamide, acetonitrile, and N-
methylpyrrolidine. The preferred solvent is N,N-
dimethylformamide. Suitable phase transfer catalysts

include tetraalkylammonium halides, preferably tetra-n-
35 butylammonium chloride. Suitable bases include tertiary
amines, sodium hydrogen carbonate, and sodium carbonate.
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conducted at a temperature of about 80°C to about 180°C,
preferably about 150°C to 160°C.
Compounds of formula VI can also be prepared by hydride
5 reduction of a compound of the formula
,C0Ryy
/—n

n 0

10 A\

wherein R,, n, and R, are as defined above with a hydride
reducing agent in an inert solvent. Suitable hydride
15 reducing agents include 1lithium borohydride, sodium
borohydride, and sodium cyanoborohydride. The preferred
reagent is lithium borohydride. Suitable solvents include
ethers, such as diethyl ether, tetrahydrofuran, 1,4-dioxane
and 1,2-dimethoxyethane. The preferred solvent is
20 tetrahydrofuran. The reduction 1is conducted at a
temperature of about 30°C to about 100°C, preferably about
65°C to about 70°C.
Compounds of formula VII can be prepared by the
Mitsunobu coupling reaction of compounds of formulas
25
ot ey
VIII Ry110,C IX

NH Z

]
COR;»

wherein R,, n, R;,;, and R, are as defined above using a
phosphine and an azodicarboxylate in a suitable solvent.
Suitable phosphines include trialkylphosphines and
35 triarylphosphines, preferably triphenylphosphine. Suitable
azodicarboxylates include dialkyl azodicarboxylates,
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i nvention also relates to a pharmaceutical conposition for treating

di sorders arising fromdeficient serotonergic neurotransm ssion (e.

depr essi on, pzm(ﬁesngblyeauatgiydl Sdagedd carboxyigtedr ug SBFable |spkygnts

headache, pa'zﬁb(jﬁw‘j‘ﬂeﬁ@°“'&hf@f9&¥5”ﬁ| Befkekani a anEiRrAdaghe

associ at ed Wlt vascul ar disorders) _conprising an anount. of a co d of
the formul a tetgrahydnefiuradout At 1ac &3PeEh| ¢ 289 ¢ IHaHE* AN ectIVE i n
treating Suﬁi&ﬂiﬁ(ﬁdiﬁaﬁm anghalceptiriakl.y ateepmdfiermt réckvent The

t t |_at to th f f | I
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medi canent ftmpersdthiney of aboditt I09C 3 ekt 6508 hygest areferaklepratssi on,

anxi ety, eatd ,éil ers, obesity, drug abuse, cluster headache, m graine,

pai n and chronl paroxysnal hem crani a .
Compounds of formula  VIII, if not available

commercially, can be prepared by reacting a compound of
10 formula X

Rz X

NH,
15

wherein R, and X are as defined above with the acid chloride
or the symmetrical anhydride of R,CO,H in a suitable solvent
with an suitable base. The preferred acid chloride or
anhyéride is trifluoroacetic anhydride. Suitable solvents
20 include ethers, including tetrahydrofuran, diethyl ether and
1,4-dioxane, methylene chloride, and chloroform. The
preferred solvent is methylene chloride. Suitable bases
include triethylamine, pyridine, and sodium hydrogen
carbonate. The preferred base is pyridine. The reaction is
25 conducted at a temperature of about 0°C to about 65°C,
preferably at about 25°C.
Compounds of formula X, if not available commercially,
can be prepared by reacting a compound of formula XI
Ra
30
X1

NH,
wherein R, is as defined above with either chloride, bromine,

35 or iodine in a suitable solvent with a suitable base.
Reaction with bromine is preferred. Suitable solvents
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include ¢,~C; alcohols, methylene chloride, chloroform, or
carbon tetrachloride. The preferred solvent is methanol.
Suitable bases -‘include triethylamine, pyridine, sodium
carbonate, and sodium hydrogen carbonate. The preferred
base is sodium hydrogen carbonate. The reaction is
conducted at a temperature of about 0°C to about 65°C,
preferably at about 25°C. .

Compounds of the formula IX can be prepared from
hydride reduction of a compound of formula XII

[ )

O,
/7
Ry10,C %11
Vs

CO02Ry3

wherein R;; is defined as above and Ry is C;-C; alkyl, aryl,
or alkylaryl with a hydride reducing agent in an inert
solvent. Suitable hydride reducing agents include 1lithium
aluminum hydride, lithium borochydride, sodium borohydride,
and diisobutylaluminum hydride. The preferred reagent is
diisobutylaluminum hydride. Suitable solvents include
ethers, such as diethyl ether, tetrahydrofuran, 1,4-dioxane
and 1,2-dimethoxyethane. The preferred solvent is
tetrahydrofuran. The reduction is conducted at a
temperature of about <-100°C to about 0°C, preferably at
about -80°C to about ~70°C.

Compounds of the formula XII can be prepared from the
Wittig reaction in a suitable solvent involving compounds of
the formulas

depression, anxiety, eating disorders, obesity,



whérein Wis -CJerr|Rerr] or Rerr]; 0is CHerr] or CGO pr—Rertd "
Rlerr] and Rerr] are as defined for formula |; and R err] i Tﬁé@éﬁ@dw\ﬁo&ﬁm
Clerr] to (Jerr}—atkyts benzyl and aryl, wherein aryl is as {efineREPLBOKE,

wi th the provisos that: cod (i) when Qis CHerr], Wis not "R['EI'TT,;

(ii) whenrmiRisheerl =@ r] are hydrogen, Qis C=Oand nis 2, Wis not
hydr ogen q*ﬁ“ l\ iiiand (ii1) when Rlerr] and R err] are hydrogen,
Q i s C=0 apiahimiinui1 s not hydrogerlér+ benzyl oxycar bonyl .

[\ COzRy3

) (), XIII PHyp =/ X1V
5 RuoacN\(

CHO

10 wherein R, and R; are defined as above. Suitable solvents
include ethers such as diethyl ether, tetrahydrofuran, and
1,4-dioxane. Tetrahydrofuran is the preferred solvent. The
reaction is conducted at a temperature of about -78°C to
about 30°C, preferably at about -78°C.

15 Compounds of the formula XIII can be prepared as
outlined in S. Kiyooka, et al., J. Org. Chem., 5409 (1989)
and Y. Hamada, et al., Chem. Pharm. Bull., 1921 (1982).

Compounds of the formula XIV are either commercially
available or can be prepared as outlined in L. Fieser and M.

20 Fieser, Reagents for Organic Synthesis, John Wiley and Sons,
New York, Vol. 1, p. 112 (1967). '

Unless indicated otherwise, the pressure of each of the
above reactions is not critical. Generally, the reactions
will be conducted at a pressure of about one to about three

25 atmospheres, preferably at ambient pressure (about one
atmosphere) .

The compounds of the formula I which are basic in
nature are capable of forming a wide variety of different
salts with various inorganic and organic acids. Although

30 such salts must be pharmaceutically acceptable for
administration to animals, it is often desirable in practice
to initially isolate a compound of the formula I from the
reaction mixture as a pharmaceutically unacceptable salt and
then simply convert the 1latter back to the free base

35 compound by treatment with an alkaline reagent, and
subsequently convert the free base to a pharmaceutically
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acceptable acid addition salt. The acid addition salts of
the base compounds of this invention are readily prepared by
treating the base compound with a substantially equivalent
amount of the chosen mineral or organic acid in an aqueous
solvent medium or in a suitable organic solvent such as
methanol or ethanol. Upon careful evaporation of the
solvent, the desired solid salt is obtained.

The acids which are wused to prepare the
pharmaceutically acceptable acid addition salts of the base
compounds of this invention are those which form non-toxic
acid addition salts, i.e., salts containing
pharmacologically acceptable anions, such as hydrochloride,
hydrobromide, hydroiodide, nitrate, sulfate or bisulfate,
phosphate or acid phosphate, acetate, lactate, citrate or
acid citrate, tartrate or bitartrate, succinate, maleate,
fumarate, gluconate, saccharate, benzoate, methanesulfonate
and pamoate fi.e., 1,1/-methylene-bis~(2-hydroxy-3-
naphthoate)] salts.

Those compounds of the formula I which are also acidic
in nature, e.g., where R, contains a carboxylate, are capable
of forming base salts with various pharmacologically
acceptable cations. Examples of such salts include the
alkali metal or alkaline-earth metal salts and particularly,
the sodium and potassium salts. These salts are all
prepared by conventional techniques. The chemical bases
which are used as reagents to prepare the pharmaceutically
acceptable base salts of this invention are those which férm
non-toxic base salts with the herein described acidic
compounds of formula I. These non-toxic base salts include
those derived from such pharmacologically acceptable cations
as sodium, potassium calcium and magnesium, etc. These
salts can easily be prepared by treating the corresponding
acidic compounds with an aqueous solution containing the
desired pharmacologically acceptable cations, and then
evaporating the resulting solution to dryness, preferably
under reduced pressure. Alternatively, they may also be

-16~
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prepared by mixing lower alkanclic solutions of the acidic
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compounds and the desired alkali metal alkoxide together,
and then evaporating the resulting solution to dryness in
the same manner as before. In either case, stoichiometric
quantities of reagents are preferably employed in order to
ensure completeness of reaction of maximum product of yields
of the desired final product.

The compounds of the formula I and the pharmaceutically
acceptable salts thereof (hereinafter, also referred to as
the active compounds of the invention) are useful
psychotherapeutics and are potent serotonin (5-HT,) agonists
and may be used in thé treatment of depression, anxiety,
eating disorders, obesity, drug abuse, cluster headache,
migraine, chronic paroxysmal hemicrania and headache
associated with vascular disorders, pain, and other
disorders arising from deficient serotonergic
neurotransmission. The compounds can also be used as
centrally acting antihypertensives and wvasodilators.

The .active compounds of the invention are evaluated as
anti-migraine agents by testing the extent to which they
mimic sumatriptan in contracting the dog isolated saphenous
vein strip (P.P.A. Humphrey et al., Br. J. Pharmacol., 94,
1128 (1988)). This effect can be blocked by methiothepin,
a known serotonin antagonist. Sumatriptan is known to be
useful in the treatment of migraine and produces a selective
increase in carotid vascular resistance in the anaesthetized
dog. It has been suggested (W. Fenwick et al., Br. J.
Pharmacol., 96, 83 (1989)) that this is the basis of its
efficacy.

The compositions of the present invention may be
formulated in a conventional manner using one or more
pharmaceutically acceptable carriers. Thus, the active
compounds of the invention may be formulated for oral,
buccal, intranasal, parenteral (e.g., intravenous,
intramuscular or subcutaneous) or rectal administration or
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in a form suitable for administration by inhalation or
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insufflation.

For oral administration, the pharmaceutical
compositions may take the form of, for example, tablets or
capsules prepared by conventional means with
pharmaceutically acceptable excipients such as binding
agents (e.qg. pregelatinised maize starch,

polyvinylpyrrolidone or hydroxypropyl methylcellulose);
fillers (e.g. lactose, microcrystalline cellulose or calcium
phosphate); lubricants (e.g. magnesium stearate, talc or
silica); disintegrants (e.g. potato starch or sodium starch
glycollate); or wetting agents (e.g. sodium 1lauryl
sulphate). The tablets may be coated by methods well known
in the art. Liquid preparations for oral administration may
take the form of, for example, solutions, syrups or
suspensions, or they may be presented as a dry product for
constitution with water or other suitable vehicle before
use. Such 1liquid preparations may be prepared by
conventional means with pharmaceutically acceptable
additives such as suspending agents (e.g. sorbitol syrup,
methyl cellulose or hydrogenated edible fats); emulsifying
agents (e.g. lecithin or acacia); non-aqueous vehicles (e.g.
almond oil, oily estaers or ethyl alcochol); and preservatives
(e.g. methyl or propyl p-hydroxybenzoates or sorbic acid).

For buccal administration the composition may take the
form of tablets or lozenges formulated in conventional
manner.

The active compounds of the invention may be formulated
for parenteral administration by injection, including using
conventional <catheterization techniques or infusion.
Formulations for injection may be presented in unit dosage
form e.g. in ampules or in multi-dose containers, with an
added preservative. The compositions may take such forms as
suspensions, solutions or emulsions in oily or aqueous
vehicles, and may contain formulating agents such as
suspending, stabilizing and/or dispersing agents.
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Alternatively, the active ingredient may be in powder form
for reconstitution with a suitable vehicle, e.g. sterile
pyrogen—-free water, before use.

The active compounds of the invention may also be
formulated in rectal compositions such as suppositories or
retention enemas, e.g., containing conventional suppository

-19-

bases such as cocoa butter or other glycerides.

For intranasal administration or administration by
inhalation, the active compounds of the invention are
conveniently delivered in the form of a solution or
suspension from a pump spray container that is squeezed or
pumped by the patient or as an aerosol spray presentation
from a pressurized container or a nebulizer, with the use of
a suitable propellant, e.qg. dichlorodifluoromethane,
trichloroflucromethane, dichlorotetrafluorocethane, carbon
dioxide or other suitable gas. In the case of a pressurized
aeroscl, the dosage unit may be determined by providing a
valve to deliver a metered amount. The pressurized
container or nebulizer may contain a solution or suspension
of the active compound. Capsules and cartridges (made, for
example, from gelatin) for use in an inhaler or insufflator
may be formulaféd containing a powder mix of a compound of
the invention and a suitable powder base such as lactose or
starch.

A proposed dose of the active compounds of the
invention for oral, parenteral or buccal administration to
the average adult human for the treatment of the conditions
referred to above (e.g., migraine) is 0.1 to 200 mg of the
active ingredient per unit dose which could be administered,
for example, 1 toc 4 times per day.

Aerosol formulations for treatment of the conditions
referred to above (e.g., migraine) in the average adult
human are preferably arranged so that each metered dose or
"puff" of aerosol contains 20 ug to 1000 ug of the compound
of the invention. The overall daily dose with an aerosol
will be within the range 100 ug to 10 mg. Administration
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giving for example, 1, 2 or 3 doses each time.

The following Examples illustrate the preparation of
the compounds of the present invention. Melting points are
uncorrected. NMR data are reported in parts per million (J)
and are referenced to the deuterium lock signal from the
sample solvent. Specific rotations were measured at room
temperature using the sodium D line (589 nm).

Commercial reagents were utilized without further
purification. Chromatography refers to column
chromatography performed using 32-63 um silica gel and
executed under nitrogen pressure (flash chromatography)
conditions. Room temperature refers to 20 -~ 25°C,

EXAMPLE 1
General Procedure for the Reduction of Benzyloxy-
carbonyl- rolidin-2-ylecarbonyl-1H-indole, N-Benzylo
car l1-agetidin-2-vlicarbonyl~1E-indolesa, oxr N-Benzylo
carbonyl-piperidin-2-ylcarbonyl-1H-indoles Formin 3=(N-
Methyl- 01idin-2-ylmethyl) -1E-indoles,  3=~(N-Methyl-

azetidin-2-yimethyl)-1R-indoles, or 3-{N-Methylpiperidin-—2-
ylmethyl) ~1E-indoles. respectively.

To a stirred solution of (R)- or (S)-(N-
benzyloxycarbonylpyrrolidin-2-ylcarbonyl)-1H-indole,
(R)-, (S)., or (R,S)-(N~-benzyloxycarbonylazetidin-2~
ylcarbonyl)-1H-indole, or (R)~-, (s)-, or (R,S)—-{N-
benzyloxycarbonylpiperidin-2-ylcarbonyl) ~-1H-indole, (5.00
mmol) in anhydrous tetrahydrofuran (20mL) at <room
temperature under nitrogen was carefully added 1lithium
aluminum hydride (0.57 g, 15.0 mmol, 3.0 eq) as a powder,
and the resulting mixture was stirred at room temperature
under nitrogen for 1 hour. The mixture was then heated at
reflux (66°C) under nitrogen for 12 hours. The reaction was
then quenched with successive additions of water (0.5 mL),
agqueous sodium hydroxide (20%, 0.5 L), and then
additional water (1.0 mL), and the resulting mixture
filtered through diatomaceous earth (Celite (trademark)).

preferably about 65[err]C to about 70[err]C.
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The solids were then washed with copious amounts of ethyl
acetate (50 mL). The combined filtrate was then washed with
water (20 mL), dried (MgsSO,), and evaporated under reduced
pressure. The residue was then column chromatographed using
silica gel (50 g) and elution with the appropriate solvent
system to afford the 3-(N-methylpyrrolidin-2-ylmethyl)-1H-
indole, 3-(N-methylazetidin-2-ylmethyl)-1H-indole, or 3-(N-

methylpiperidin-2-ylmethyl)~1H-indole. Following this
procedure the following compounds were prepared: |

g8) -5-Methoxy-3-(N-meth olidin-2-yimethyl)-1H-
indole

(S) - (N-Benzyloxycarbonylpyrrolidin-2-ylcarbonyl) -5-
methoxy-1H-indole was used. The chromatographic eluent was
8% triethylamine in ethyl acetate to afford the title
compound (yields ranged from 22 to 57%) as an oil: IR
(CHC1,) 3475, 1625, 1585, 1480, 1455 cm-!; 'H NMR (CDCl,;) §
8.13 (br s, 1H), 7.23 (d, J=8.8 Hz, 1H), 7.04 (d, J=2.4 Hz,
1H), 6.97 (4, J=2.2 Hz, 1H), 6.84 (dd, J=2.4 and 8.8 Hz,
1H), 3.86 (s, 3H), 3.17-3.10 (m, 2H), 2.58 (dd, J=9.9 and
13.9 Hz, 1H), 2.50-2.40 (m, 1H), 2.47 (s, 3H), 2.26-2.17 (m,
1H), 1.89-1.72 (m, 2H), 1.70-1.52 (m, 2H); C NMR (CDCl,) ¢
153.8, 131.4, 128.2, 122.7, 113.9, 111.8, 111.7, 101.1,
66.6, 57.5, 56.0, 40.8, 31.5, 30.0, 21.9; LRMS, m/z
(relative intensity) 244 (M*, 7), 160 (20), 145 (16), 117
(21), 84 (100); HRMS: calculated for C;H,N,0: 244.1573;
found: 244.1575; [a]® = -96° (CHCl;, c = 1.0).

B. (R)-5-Methoxy-3-(N-methyl rolidin-2-yimethyl) -1H-
indole

(R) - (N-Benzyloxycarbonylpyrrolidin-2-ylcarbonyl) -5-
methoxy-1H-indole was used. The chromatographic eluent was
8% triethylamine in ethyl acetate to afford the title
compound (yields ranged from 13 to 61%) as an oil whose
spectral and physical properties were identical with the
spectral and physical properties of the title compound of
Example 1A with the exception of specific rotation of plane

|
ey
BEE ‘
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catalyst is pall adi arbon. Suitable solvents include C[ Hr] to C[err]
al cohol s, |nethylfprﬂﬁg&ge, ethyl acetate, and acetonitrifje. The '~

‘The reaction is conducted at a
i

r].C, nost preferably at about 25[err]C.

Ry | RiseB®| so prepared by al kyl ati on of conpounds of
formula | where™R err]—H and Rl err] and Rlerr], are asdefined forfornula I
with al kyl halides in the presence of a~base in an inert solvent. Suitable
al kyl halides include alkyl halides R err] - Halide where the halide is
chloride, bromde and iodide. The preferred halide is iodide, or bromde in
t he presence cﬁobamediblleghbdl del@Biir ge +5ut#0 %s (EBELuM ¢ o de.0)Sui HEMS &
bases i ncl ude 2o} n as he f d base is
sodi um car bona‘%%ié‘gi I e sscf‘\’e}il@%{g | %g?uﬁgﬁ) I\fﬁ??r% a%e%&nfde .
N, N- di met hyf f or - rmﬁnde » nekERy1py : f

acetonitrile,. iiﬁhgxfitgigggﬁagy@nt IS N N-dlnethylacet -

5 (R) ~3~ (N-Benzyloxycarbonylpyrrolidin-2-ylcarbonyl)-~5-

dibenzylamino-1H-indole was used. Columnh chromatography
using elution with methylene chloride/methanol/ammonium
hydroxide [9:1:0.1] afforded the title compound as a pale
green foam: 'H NMR (CDCl,) § 7.82 (br s, NH), 7.35-7.19 (m,

10 10 H), 7.20 (d, J=8.6 Hz, 1H), 6.95 (d, J=2.1 Hz, 1H), 6.85
(dd, J=2.3 and 8.7 Hz, 1H), 6.80 (d, J=2.2 Hz, 1H), 4.65 (s,
4H), 3.25-3.02 (m, 2H), 2.52 (dd, J=9.5 and 13.9 Hz, 1H),
2.39~-2.15 (m, 2 H), 2.30 (s, 3H), 1.85-1.40 (m, 4H); BC NMR
(cbcl,) & 143.2, 138.7, 130.5, 128.5, 128.2, 127.3, 126.8,

15 122.8, 112.5, 112.2, 111.8, 103.4, 67.0, 57.4, 56.4, 40.6,
31.4, 29.7, 21.9. HRMS: calculated for C,H;N; 409.2520.
Found 409.2475.

D. (R) -5-Methoxy-3-(N~methylpiperid-2~-ylmethyl)~1iE~

indole

20 (R) -3=-{N-Benzyloxycarbonylpiperid-2-ylcarbonyl) -5~
methoxy~1H~indole was used. Column chromatography using
elution with 6% triethylamine in ethyl acetate afforded the
title compound as a white foam: ¥C NMR (CDCl,) &§ 153.7,
131.4, 128.3, 123.3, 113.2, 111.7, 111.6, 101.2, 64.4, 57.2,

25 55.9, 43.4, 31.0, 28.8, 25.9, 24.1; [a)® = +67° (CDCl,,
c=1.0); HRMS: calculated for CH,N,0: 258.1734. Found:
258.1710.

E. 18) ~5-Methoxy-3-(N-methylazetidin-2-yimethyl) ~iH-

indole

30 (S) -3-(N-Benzyloxycarbonylazetidinyl-2~ylcarbonyl)-5-
methoxy—-1H-indole was used. The chromatographic eluet was
8% triethylamine in ethyl acetate to afford the title
compound as a white solid: mp, 118.0-120.0°C; ®C NMR (CDC1;)
§ 153.8, 131.6, 128.0, 122.9, 112.3, 111.9, 111.8, 101.0,

35 68.5, 56.0, 53.1, 44.7, 32.4, 25.0; ([a]® = -44° (CHCl,,

“efrper at ure--of -- -



-5-. mde. The reaction is conducted at a tenperature of about O[err]Cto

about 1 50[err]C y at about 120[err]C The conppOids T LAY ACE
formula | an be prepared ly reacting a magnesiumsalt of anmgo$ ET HAS BEEN

derivative qhisSise Babriti gy \[ err] REPLACED

i

¢=1.0). Anal. calcd for CHN,0: €, 73.01; H, 7.88, N,
12.16. Found: ¢, 72.65; H, 7.91; N, 12.06.
F. R,8)~-5-Methoxy-3-(N-methylazetidin-~-2-ylmethyl) -
iH-indole
5 (R,8)~3-(N~-Benzyloxycarbonylazetidinyl-2-ylcarbonyl)-5—
methoxy-1H~indole was used. The chromatographic eluet was
10% triethylamine in ethyl acetate to afford the title
compound as a white solid: mp, 116.0-119.0°C; Anal. calcd
for C H;N,0: C, 73.01; H, 7.88; N, 12.16. Found: C, 72.61;
10 H, 7.99; N, 12.10.

=

~23-

EXAMPLE 2
general Method for the Hydrogenation of S-(2-Sulfonyl-
ethenyl} -3=-(N~-methylpyrrolidin-2-yimethyl)~-1H-indoles to

Form 5-(2-Sulfonylethyl}-3-(N-methylpyrrolidin-2-yimethyl)=-
15 1H-indoles

A solution of 5-(2-sulfonylethenyl)-3-(N-
methylpyrrolidin-2-yl)-1H-indole (0.47 mmol) and 10% Pd/C
(6.150 g) in ethanolic hydrogen chloride [prepared from
absolute ethanol (10 mL) and acetyl chloride (43 uxL)] and N,

20 N-dimethylformamide (7.5 mlL) was shaken under a hydrogen
atmosphere (15 psi) at room temperature for 20 hours. The
resultant reaction mixture was filtered through diatomaceous
earth (Celite (trademark)), washed with absolute ethanol,
and the combined filtrates were evaporated under reduced

25 pressure. The residue was partitioned between ethyl acetate
and water. The organic phase was separated, washed with
water (3x), brine (1x), dried (Na,SO,), and evaporated under
reduced pressure to afford a yellow oil. Column
chromatography of this o0il using silica gel and elution with

30 methylene chloride/absolute ethanocl/ammonia (90:10:1)
afforded the appropriate 5-(2-Ethylsulfonylethyl)-3-(N-
methylpyrrolidin-2~ylmethyl) -1H-indole. Following this
procedure, the following compounds were prepared:



—t

wherein R err] and Rl err] are defined above, with the acid

_qel“ n\» u" ”-
M‘Lac

N-COerr] R err-protime,—NCHerr] R err]-azetidine-2-car boxyl

N-CJ er r] R er THisSatePB&BednHepa@gi d (R S, or racemate), wherei

defined as aboyHNENIINA R negnesium salt is first prepared fromthe
reaction of an|ighi OiE . mula IV wth an al kyl or aryl magnesi um hali de,

preferably eth

brom de. The reaction is generally conducted in

an inert solvent at a tenperature betwegr about -30[err]C and about
65[err] C, preferably at about 25C. Suitable solvents include diethyl ether,

tetrahydrofuran, and other alkyl ethers. The preferred sol vent
ether. The acid cl.ofR} Bty s st Yetihy Nemethydp3y

pipecolinic o cimethyl)-1H-indole

i s diethyl
glidin-—-

(R)-5-trans-(2-Ethylsulfonylethenyl)-3-(N-

methylpyrrolidin-2-ylmethyl)-1H-indole (Example

4A) was

5 reduced as described above. Chromatography afforded the

title compound (0.33 mmol, 70%) as a gum:

TL.C

(CH,C1,: EtOH:NH,, 90:10:1): R, = 0.3; {e]® = + 62° (methanol,
c = 0.10). Anal. Calcd for C;H;,N,0,S ® 0.05 CH,Cl;: C,
63.21; H, 7.67; N, 8.17; found: C, 63.55; H, 7.61; N, 8.41.
10 B. (R)=5-(2-Methylaminosulfonylethyl)-3-{N-methyl-

rrolidin=-2- oth =-1H-indole

(R) -5-trans-(2-Methylaminosulfonylethenyl) -3-(N-

methylpyrrolidin-2-ylmethyl)-1H-indole (Example

4B) was

reduced as described above. Chromatography afforded the
15 title compound (65%) as a foam. Anal. Calcd for CpH,N;O,S ¢

0.1 CH,Cl,: C, 59.71; H, 7.39; N, 12.12; found:
H, 7.14; N, 11.90.
EXAMPLE 3

59.66;

general Synthesis of §-(N—Eanleogzcarbonxlpxrrolidin-
20 2-ylcarbonyl)-iH-indoles 3-(N-Benzyloxycarbonylazetidin-2-
Ylcarbonyl)-1H-indoles, or 3-gN-Benleogcarhonglgigeridin-

2-ylcarbonyl)-iHE-indoles.

Two solutions containing the reactants were prepared
separately as follows. To a stirred solution of N-

25 carbobenzyloxyproline (D or L, 3.10 g, 12.4 mmol, 1 eqg) or
N-carbobenzyloxyazetidine-2-carboxylic acid (R or § or
racemate, 12.4 mmol) or N-carbobenzyloxypipecolinic acid (R

or S or racemate, 12.4 mmol) in anhydrous methylene chloride

(7 mL) with one drop dimethylformamide was added oxalyl

30 chloride (1.60 mL, 18.4 mmol, 1.5 eq), and the resulting
effervescing solution was stirred at room temperature under
nitrogen for 1.5 hours. The solution was then evaporated
under reduced pressure, and any remaining solvent was
removed from the residual oil using high vacuum to afford

35 the N-benzyloxycarbonylproline acid chloride. At the same
time, a solution of ethylmagnesium bromide (3.0 M in ether,




acid is prepared in a separate reaction vessel by reaction of ﬁﬁé¥377

N-CJ er r] R-ef+}~prot-ne—N-Cterr] Rlerr] -
I\I-CC][err]R[eJi,lg1 ' Lini

i n et hyl ene

1920 (1976)). |4

ot her al kyl

azet i di ne- 2- carboxyllc aci d,
protecting group to avoid reaction of

.acid (R S, or racenate), with ox

ent s i nclude diethyl ether, tetrahydrofuran,
yl ene chloride. The proline,

when it is fornmed. Suitable protecting groups are substi- tuted-aryl or

substi t ut ed-
sol uti on of
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oy B2TR el T f‘ro‘ﬂ YAk QHHEE POW ceirfed Sodblonor |
(e.g., diethythetindols 12ddeumsll dnip anhydrous aftiem (50 mid . magfeshim sal t

@Io&g{ Bd1ati¥riag heapedait LeOludifider &Q&%@]eﬁ Forahost
y at about 2 é% The co oun S forqyia 1] ,can
1?Wﬁ9ﬁﬁ§%“ﬁ e salt. e proline

acid chlorlde was then dissolved in methylene chloride or
ethyl ether (3 mL), and this solution was added dropwise to
the stirred solution of the indolemagnesium bromide salt at
room temperature, and the resultant reaction mixture was
stirred at room temperature under nitrogen for 1 hour. A
saturated solution of sodium hydrogen carbonate (25 mL) and
ethyl acetate (50 miL) was then added to the reaction
mixture, and this mixture was vigorously stirred for 15
minutes. The resulting mixture was filtered through
diatomaceous earth (Celite (trademark)), the solids washed
with copious amounts of ethyl acetate, and the ethyl acetate
layer was separated from the aqueous layer which was
extracted with ethyl acetate (2 x 25 mL). All ethyl acetate
extracts were combined, dried, and evaporated under reduced
pressure. The residual oil/solid was flash chromatographed
using silica gel (250 g) and eluted with an appropriate
solvent system to afford the desired 3-(N-
benzyloxycarbonylpyrrolidin-2-ylcarbonyl) indole,b3-(N-
benzyloxycarbonylazetidin-2-ylcarbonyl)-1H-indole, or 3-(N-
benzyloxycarbonylpiperidin-2-ylcarbonyl)-1H-indole.

A. (81-3-(anenleogxcarhonxlgx;toligin-g-11carbon111-
S-methoxy-1H-indo _

N-Carbobenzyloxy-L-proline was used. Chromatography
using 40-60% ethyl acetate gradient in hexanes afforded the
title compound (yields ranged from 27 to 43%) as a white
powder. Recrystallization in ethyl acetate/hexanes afforded
an analytical sample as a white crystalline solid: mp,
164.0-165.0°C; IR (KBr) 3250, 1695, 1660, 1585, 1520, 1485,
1450, 1425 cm!; 'H NMR (CDC1l,) [Note: the spectrum of the
title compound appears as a 1:3 mixture of diastereomers due
to slow inversion of the amide nitrogen on an NMR time
scale. Therefore, the !H NMR will be interpreted for each

azeti di ne- 2-carboxylij c aChdI.OFL

] &k inic. “hl B rde—
]: ‘_!f;%rﬂ=}é%-t -10C to about25[err]C (Helv. Chim Acta,
o i !

or pipecoljnic acid is N-substituted with a
e nitrogen with the acid chloride

be

|
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wherein ‘R err], Rerr][ and n are defined as above and X i s ehi-or.i ne,

brom ne or_ngLﬂg_LpLeLeLabLy—bronine) w th a conpound containing'a'vinyl
group (e.g. ethyl sul fqQne or N—nethyIV|nylsulfonan1den in the

presence of

sol vent. Suit giEgat:
pal I adi um (I 1)}iH

I nclude palladium (11) salts, preferably
abl e sol vents i ncl ude acetonitrile,

NN—dlnethyIfornan1de and tetrahydrof upghR. The preferred solvent is
acetonitrile. The preferred triaryl phosphine is tri-o-tolyl phosphine.
Sui t abl e bases include trisubstituted am nes. The
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compound separately with the more abundant conformer quoted
first] § [more abundant conformer] 9.83 (br s, 1H), 7.53 (4,
J=3.4 Hz, 1H), 7.42-7.30 (m, 6H), 7.00 (d, J=8.9 Hz, 1H),
6.69 (dd, J=2.4 and 9.0 Hz, 1H), 5.25 (4, J=12.9 Hz, 1H),
5.14 (d, J=12.5 Hz, 1H), 5.07-4.99 (m, 1H), 3.74 (s, 3H),
3.78-3.55 (m, 2H), 2.28-1.84 (m, 4H) and § [less abundant
conformer] 9.28 (br s, 1H), 7.90 (4, J=2.3 Hz, 1H), 7.59 (4,
J=3.4 Hz, 1K), 7.24 (4, J=9.0 Hz, 1H), 7.06-6.90 (m, S5H),
6.88 (dd, J=2.7 and 9.0 Hz, 1H), 5.07-4.99 (m, 2H), 4.96-
4.88 (m, 1H), 3.86 (s, 3H), 3.78-3.55 (m, 2H), 2.28-1.84 (m,
4H) ; LRMS, m/z (relative intensity) 379 (8), 378 (M'%,33), 204
(31), 174 (64), 160 (41), 146 (10), 91 (100). Analysis:
calculated for C,HxN,O: C, 69.83; H, 5.86; N, 7.40; found:
C, 69.81; H, 5.67; N, 7.40.

B. (R)-3-(N-Bengyloxycarbonylpyrrolidin-2-ylcarbonyl)-

S-methoxy-1H-indole
N-Carbobenzyloxy-D-proline was used. Chromatography

using 40-60% ethyl acetate gradient in hexanes afforded the
title compound (yields ranged from 25 to 36%) as a white
powder. Recrystallization in ethyl acetate/hexanes afforded
an analytical sample as a white crystalline solid: mp,
165.0~166.0°C. The spectral and physical data for the title
compound was identical in all respects with the spectral and
physical data of its enantiomer (the title compound of
Example 3A); HRMS: calculated for C,H,N,0,: 378.1582; found:
378.1573. _

c. R)Y~-3-(N-Ben oxXycarbonylpyrrelidin—-2-
lcarbo =-5-dibe amino=-1H-indo

N-Carbobenzyloxy-D-proline was used Trituration of
the extraction residue with diethyl ether afforded the title
compound as a solid: mp, 176.0-177.0°C; LRMS (m/z, relative
intensity) 543 (100, M*), 453 (10), 407 (7), 339 (40),
(10), 247 (10), 154 (38); [e]}®=+112° (THF, c=1.0); Anal.
calced for CyH;N,0,: C, 77.32; H, 6.12; N, 7.73. PFound: C,
77.35; H, 6.30; N, 7.66.

yst, a triaryl phosphine and a basé™i'n an |neit

1



of about 25C to 150[err]C nost preferably at about 80[err]C

preferred base is triethylam ne. The reaction is conducted at %HE%QE‘E%%E{N

of formula | EisBheentmBamfephed to conpounds of fornula | can Qe pre
hydri de reduct1¥£;{ p| figund of the formula [err]

-27-

D. R} -3~ ({N-Benzvloxycarbenylpiperid-2-vlicarbonyl)-5-—

methoxy-1H-indole
N-Carbobenzyloxy-D-pipecolinic acid was used. Column

chromatography using elution with 10% ether in methylene
5 chloride afforded the title compound as a tan foam: LRMS
(m/z, relative intensity) 392 (90, M%), 348 (27), 284 (13),
273 (12), 258 (1S5), 237 (47), 217 (58), 173 (100), HRMS:
calculated for C;H;N;0,: C, 69.22; H, 5.53; N, 7.69. Found:
C, 69.35; H, 5.33; N, 7.64. ,
10 E. B)-3~(N-Bengyloxycarbonylazetidinyl-2-
ylcarbonyl)-S-methoxy-iH~-indole
(S)-N-Carbobenzyloxyazetidine-2-carboxylic acid was
used. Trituration of the extract residue with absolute
methanol afforded the title compound as a white solid: nmp,
15 199.0-200.0°C. 2Anal. calcd for CH,N,0,: C, 69.22; H, 5.53;
N, 7.69. Found: C, 69.35; H, 5.33; N, 7.64.
F. {R,8)~3-(N-Benzyloxycarbonylazetidinyl-2-
lcarbonyl)~-5-methoxy~1H-indole
(R,S)-N-Carbobenzyloxyazetidine-2-carboxylic acid was
20 used. Trituration of the extract residue with absolute
methanol afforded the title compound as a white solid: mp,
199,.0-200.0°C. Anal. calcd for C,H,N,0,: C, 69.22; H, 5.53;
N, 7.69. Found: C, 68.85; H, 5.47; N, 7.57.

EXAMPLE 4
25 Genera ethed o th Synthesis of 5S-transg-(2-
u an =3-(N-meth rolidin-2=-vimethyl ~1H=

indoles
A mixture of the appropriate vinyl sulfone (1.17 mmol,
1.4 eq), tri-o~tolylphosphine (0.075 g, 0.25 mmol, 0.33 eq),
30 palladium (II) acetate (0.013 g), triethylamine (0.25 nL,
1.79 mmol, 2 eq), and (R)-S-bromo-3-(N-methylpyrrolidinyl-
methyl)-1H-indole (0.25 g, 0.85 mmol) in anhydrous
acetonitrile (3 mL) was heated at reflux under nitrogen for
17 hours. The resultant reaction mixture was evaporated
35 under reduced pressure, and the residue was column
chromatographed using silica gel and



-6- wherein Rlerr], n, and Rlerr] are as defined above wt
reducing agent in an inert solvent. Suitable hydride reduci
i ncl ude lithj

am de. The prghiates s
i ncl ude ether-f =:_3 3u

i

m.al um num hydri de, diborane, Iithium borohy

I s conducted at a terrperature of abouo2830[err]C to about 100[err]C,
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(90:8:1) to afford the title compound.

A, (R) =-5-trans—-{2-Ethylsulfonylethenyl)-3-(N-methyl-—
pyrrolidin-2-ylmethyl)-iH-indole ,

Ethyl vinyl sulfone was used, and chromatography
afforded the title compound (65%) as a white foam: TLC
(CH,C1,/EtOH/NH;, 90:10:1) :R;= 0.5. Analysis: calculated for
C,H,N,0,S ¢ 0.2 CHCl,: C, 62.55; H, 7.04; N, 8.02; found:
C, 62.65; H, 6.94; N, 7.92.

B. =5=trans-{2-Methyl osulphonylethenyl) =3=(N-
ethyl- o -2~ et =1H-indole

N-methylvinylsulfonamide was used, and chromatography
afforded the title compound (71%) as a white foam.
Analysis: calculated for CjH;N;0,S ® 0.1 CHC1l, : C, 60.06;
H, 6.84; N, 12.29; found: C, 59.74; H, 6.77; N, 11.97.

EXAMPLE 5 ’

eneral Procedure for the dride Reduction of 3-(N-
Benzyloxycarbonyl-pyrrolidin-2-ylmeth -1H-indoles and 3-
(N-Benzyloxycarbonylpiperid-2-ylmethyl)-iH-indoles Forming
3~ (N-Methylpyrrolidin-2-ylmethyl}-1H-~-indoles and 3-(N-
Methylpiperid-2-ylmethyl)-1H~indoles

To a stirred mixture of lithium aluminum hydride (0.152
g, 4.00 mmol,2 eq) in anhydrous tetrahydrofuran (10 mL) at
0°C was added rapidly a solution of the 3-(N-benzyloxy-
carbonylpyrrolidin-2-ylmethyl)-1H-indole or the 3-(N-
benzyloxycarbonylpiperid-2-ylmethyl)-1H-indole (2.00 mmol)
in anhydrous tetrahydrofuran (5 mL). The resulting mixture
is heated at reflux under a nitrogen atmosphere for 3 hours.
The reaction mixture is cooled, and water (0.25 mL), 15%
aqueous socdium hydroxide (0.25mL), and then more water (0.75
ml) were added sequentially. The resulting mixture was
stirred at 25°C for 30 minutes, filtered, and the filtrate
was evaporated under reduced pressure. The residue was
column chromatographed using silica gel (approximately 50 g)
and elution with a solution methylene chloride: methanol:
ammonium hydroxide ({9:1:0.1] or other appropriate solvent
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wherein Rierr], n, and Rlerr] are as defingd above (indefycy,|
an at nosphere of hydrogen, preferably at a pressure of aboutf 1~ < ' v =0
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system to afford the corresponding 3-(N-methylpyrrolidin-2-
ylmethyl)-1H-indole or 3-(N-methylpiperid-2-ylmethyl)-1H-
indole.

Following this procedure the following compounds were
prepared:

A. R)=5~-{Methylaminosulfonyimeth -3-(N-methyl-
pyrroljidin-2-ylmethyl)-i1H~indole

(R) -3-(N-Benzyloxycarbonylpyrrolidin-2-ylmethyl)-5-
(methylaminosulfonylmethyl)-1H-indole was used. The
reaction residue after aqueous work-up as described above
was triturated with absolute methanol to afford the title
compound as a white solid: mp, 213.0-214.0°C; 'H NMR (DMSO-
d) & 10.9 (br s, indole NH), 7.51 (be d, 1H), 7.31 (4, J=8.3
Hz, 1H), 7.16 (br 4, 1H), 7.08 (br dd, J=8.3 Hz, 1H), 6.82
(br g, sulfonamide NH), 4.35 (s, 2H), 3.07-2.95 (m, 2H),
2.54 (d, J=4.7 Hz, 3H), 2.52-2.38 (m, 2H), 2.35 (s, 3H),
2.10 (br, q, J=8.2 Hz, 1H), 1.75-1.40 (m, 4H); {[a]¥=+89°
(DMSO-d,, c=1.0); Anal. calcd for CHxyN,SO,;: C, 59.79; H,
7.21; N, 13.07. Found: C, 59.66; H, 7.29; N, 12.81.

B. (R)-5-Aminomethyl-3-(N-methyipyrrolidin-2-
yimethyl)-1H-inole

(R) -3- (N-Benzyloxycarbonylpyrrolidin-2-ylmethyl) -5~
cyano-l1H-indole was used. Column chromatography using
elution with 9:1:0.1 [methylene chloride:methanol:ammonium
hydroxide] afforded the title compound as a white foam: ¥cC
NMR § 135.6, 132.3, 127.5, 123.0, 122.8, 121.4, 117.1,
112.8, 111.5, 66.8, 57.2, 46.4, 40.5, 31.2, 29.2, 21.5;
HRMS: calculated for C;HyN; 243.1737, found 243.1732.

c. R,8)~-5-(Mat aminosulfonylmethyl)=3-(N-
methylpiperid-2-ylmethyl)-1H-indole

(R,S)-3-(N-Benzyloxycarbonylpiperidin-2-ylmethyl)-5-
(methylaminosulfonylmethyl)-1H-indole was used. Column
chromatography using elution with 10% triethylamine in ethyl
acetate afforded the title compound as a clear, colorless
oil: P®c NMR (DMSO-d¢) & 135.9, 127.7, 124.0, 123.6, 121.0,
119.7, 111.9, 111.1, 63.9, 56.7, 56.3, 43.2, 30.5, 29.0,
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to 3 atnospheres, or using a hydrogen source such as annDniurTﬁpgqﬁ@qumsgﬁgm
formc acid in an inert selvent Suitable catalysts include p4l ad'g@ﬁﬂ@ED

carbon, Raney nlckel ﬂnq1%+at|nun1OX|de The preferred cat al
i € Beag 5cp e solvents include (Jerr] to C[err] al cohol s,
N, N-di met hyl | acetate, and acetoriitrile. The preferred
solvenit is AhiGRRI (it iklBieact i on is conducted at a tenperature of about
O[err]C to about 60[err]C pr ef er abl y-ap-about 25[err]C. Conpounds of

formula VI can be prepared by the transition netal catal yzed cyclization of
a conpound of the fornula [err]

27.9, 25.5, 23.7; LRMS (m/z, relative intensity) 336 (1, M*),
241 (5), 143 (31), 142 (13), 99 (34), 98 (100), 70 (16);
HRMS calculated for C;HN,0,S: 336.1745; found: 336.1756.
EXAMPLE 6
5 General Procedure for the Catalytic Reduction of 3-(N-
Benzyloxycarbonylpyrrolidin-2-ylmethyl)~1H-indoles and 3~ (N~
Benzyloxycarbonylpiperid-2-yimethyl)-1H~indoles Forming 3~

IO -2 = et =1B-indoles and 3-(Piperid-2~
1lmet -1H- es
10 A nmixture of the 3-(N-benzyloxycarbonylpyrrolidin-2-

ylmethyl)-1H~indole or the 3-(N-benzyloxycarbonylpiperid-2-
ylmethyl)-1H-indcle (2.00 mmol), 10% palladium on carbon
(0.20 g), and ammonium formate (1.26 g, 20 mmol, 10 eq) in
absolute ethanol (15 mL) was stirred under a nitrogen
15 atmosphere for 4 hours. The resulting reaction mixture was
filtered through diatomaceous earth, and the filtrate was
evaporated under reduced pressure. The residue was column
chromatographed using silica gel (approximately 50 g) and
elution with a solution of methylene chloride: methanol:
20 ammonium hydroxide {8:2:0.2] or other appropriate solvent
system to afford the corresponding 3-(pyrrolidin-2-
ylmethyl)-1H-indole or 3-(piperid-2-ylmethyl)-1H-indole.
Following this procedure the following compounds were
prepared:
25 A. (R) -8=(Methylaminosulfonylmethyl)-3-{pyrroiidin-2-
ethyl)-1H-indole
(R)-3-(N-Benzyloxycarbonylpyrrolidin-z-ylmethyl)-S-
(methylaminosulfonylmethyl)-1H-indole was used. Column
chromatography as described above afforded the title
30 compound as an off-white gum: “c NMR (DMsSO-d,) & 135.9,
127.5, 123.8, 123.7, 120.9, 119.7, 112.4, 111.1, 59.2, 56.6,
45.7, 31.1, 31.0, 29.0, 24.6; [a}® = +4° (DMSO-d,;, c=1.0);
[@])®=-14° (EtOH/CHCl, [1:1], c=1.0); HRMS: calculated for
[CisHyN;0,S*H*]: 308.1433; found: 308.1467.



wherein R err], n, and R[err].ere as defined above, and X is %Bbo H@SBEE

N
brom ne, or iodine ny brom ne or iodine), and R err] aéi)as _}
defi ned ove or al kyl or trifluoronethyl (preferably ]
triffuorome 3 able inert solvent with a phease transfer

}\table catal ysts include palladiumsalts such as
pal | adi um {1ERiEit} ellkir pal- ladium (ll)chloride (preferably palladi um
acet ate) ahd odium salts, such as tL%§Ltriphenyl)rhodiunr(l)chloride.
Sui tabl e solvents include N, N-dinethylformam de, acetonitrile, and

N-net hyl pyrrolidine. The preferred solvent Is N, N—drneth yIfornanrde
Sui t abl e phase trBgasf elR 1
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cyano-1H-indole was used. Column chromatography as

cat al yst aﬁ i

.5 val! 3EHS L ehelielv ok

described above afforded the title compound as an off-white
5 gum: Bc NMR (CDCl,/CD,OD) & 138.1, 127.2, 125.0, 124.4,
124.2, 121.0, 113.4, 112.2, 101.5, 59.5, 50.1, 45.7, 31.3,
30.3, 24.7; LRMS (M/z, relative intensity) 225 (M+,3), 179
(3), 155 (10), 70 (100); HRMS: calculated for C;HN;
225.1268, found 225.1245.
10 c. {(R)=3-{Pyrrolidin-2-yimethyl)~1H-indole
(R) -3-(N-Benzyloxycarbonylpyrrolidin-2-~ylmethyl)-1H~
indole was used. Evaporation of the filtrate residue
directly afforded the title compound as a white foam: 'H NMR
(CDCl;) 6§ 9.05 (br s, indole NH), 7.50 (4, J=8.6 Hz, 1H),
15 7.23 (4, J=8.6 Hz, 1H), 7.12-6.98 (m, 2H), 6.90 (s, 1H), 4.0
(br s, amine NH), 3.36-3.24 (m, 1H), 2.95~-2.75 (m, 3H),
2.70-2.58 (m, 1H), 1.85-1.50 (m, 3H), 1.45-1.29 (m, 1H);
[@)® = +18° (CHCl;, c=1.0).
D. =5=-Methoxy-3-(Pyrrolidin-2~yimethyl)-iH~indole
20 (R) -3=-(N-Benzyloxycarbonylpyrrolidin-2-ylmethyl)-5-
methoxy-1H-indole was used. Evaporation of the filtrate
residue directly afforded the title compound as a gum: LRMS
{m/z, relative intensity) 231 (100, M+), 161 (10), 155 (17),
135 (11), 119 (32); (a]®¥=-12° (CHCl;, c=1.0); Anal, calcd for
25 C H;N,000.75 CH,0, [acetic acid salt]: C, 67.61; H, 7.69; N,
10.17. Found: C, 67.74; H, 7.53; N, 9.90. _
E. (R,8)-5-{Methylaminosulfonylmethyl)-3-{piperid-2-
ylmethyl)-1H-indole )
(R,S)-3-(N-Benzyloxycarbonylpiperid-2-ylmethyl)-5-
30 (methylaminosulfonylmethyl)-1H-~indole was used. Column
chromatography as described above afforded the title
compound as a clear, colorless oil: P®C NMR (DMSO-d;) § 136.0,
127.5, 124.2, 123.8, 121.0, 119.8, 111.2, 110.9, 56.8, 56.7,
45.8, 31.7, 31.4, 29.0, 25.0, 23.9; LRMS (m/z, relative
35 intensity) 321 (19, M+), 238 (43), 227 (21), 144 (99), 143



8J err]C_to about—3806ferTC, preferably about 150[err]C to ['err] C =
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{100); HRMS: calculated for CH,N,0,S: 321.1513; found:
321.1501.

base is triethylam ne. The reaction is conducted at a terrpEZOture of abO.UF,"}
i

-32=-

XAMPLE 7
Ganeral Procedurs for the Formulation of 3-(N-
5 Benzyloxycarbonylpyrrolidin-2-ylmethyl)-1H-indoles and 3~ (N-

Benzyloxycarbon erid-2-yimethvl)-iH~-indoles Via the
Pallad zad zation of 1-(N-Benzyloxycarbonyl-

rrolidin-2- ~3-(N~(2-halophenyl)-N-trifluoroacetyl-
amino)propenes and 1~ {N-Benzyloxycarbonylpiperid-2-vl)-3—-(N-

10 {2-halophenyl)-N-trifluoroacetylamino)propenes
A nixture of the 1-{N-benzyloxycarbonylpyrrolidin-2-

yl)-3-(N-(2-halophenyl)-N-trifluorocacetylamino)propene or
thel-(N-benzyloxycarbonylpiperid-2-yl)~-3-(N-(2-halophenyl) -
N-trifluoroacetylamino)propene (2.00 mmol) ,
15 tetrabutylammonium chloride (2.00 mmol), and palladium(II)
acetate (0.089 g, 0.40 mmol, 0.2 eq) in a solution of
triethylamine (8 mL) and anhydrous N,N-dimethylformamide (4
mL) was heated at reflux under nitrogen for 2 hours. The
resulting reaction mixture was evaporated under reduced
20 pressure, and the residue was partitioned between ethyl
acetate (25 mL) and water (25 mL). The ethyl acetate layer
was removed, and the aqueous layer was extracted with
additional ethyl acetate (25 mL). The organic extracts were
combined, dried (MgsO,), and evaporated under reduced
25 pressure. The residue was column chromatographed using
silica gel (approximately 50 g) amd elution with either a
diethyl ether gradient in methylene chloride or an acetone
gradient in methylene chloride to afford the corresponding
3-(N-benzyloxycarbonylpyrrolidin-2-ylmethyl)-1H-indole or
30 the 3-(N-benzyloxycarbonylpiperid-2-ylmethyl)-1H-indole.
Following this procedure the following compounds were
prepared:
A, (R) -3-({N-Benzvyloxycarbonylpyrrolidin-2-ylmethyl) -
1H-indole .
35 (R) -1-(N-Benzyloxycarbonylpyrrolidin-2-yl)-3~(N-(2-
iodophenyl)-N-trifluoroacetyl-amino)propene was used.
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Column chromatography afforded the title compound as a
clear, pale brown oil: 'H NMR (CDCl;) & 8.05 (br s, indole
NH), 7.49-7.34 (m, 7H), 7.17 (br t, 1H), 7.02 (br s, 1H),
6.95 (br s, 1H), 5.24 (s, 2H), 4.28-4.14 (br m, 1H), 3.52-
5 3.41 (m, 2H), 3.28 (br &, 1H), 2.79-2.63 (m, 1H), 1.50-1.70
(m, 4H); LRMS (m/z, relative intensity) 334 (10, M+), 204
(16), 160 (39), 130 (39), 91 (100).

B. (R)~3~(N~-Benzyloxycarbonylpyrrolidin-2-yimethyl) -

5~ {methylaminosulfonyimethyl)-1H-indole _
10 (R) -1-(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-(N-(2~
bromo-4-methylaminosulfonylmethylphenyl)-N-trifluoroacetyl-

=33~

amino)propene was used. Column chromatography afforded the
title compound as an off-white foam: IR (CHCl,) 1673, 1410,
1358, 1324, 1118, 1092 cm!; LRMS (m/z, relative intensity)

15 441 (9, M+), 237 (29), 204 (77), 160 (97), 143 (73), 91
(100); HRMS: calculated for Cj HpN;0,S: 441.1724; found:
441.1704.

c. (R) -3~ {N-Benzyloxycarbonylpyrrolidin-2-yimethyl-5-
cyano-iH-indole )

20 (R) -1-(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-(N-(2-
bromo—~4-cyanophenyl)-N-trifluoroacetylamino)propene was
used. Column chromatography afforded the title compound as
a white foam: IR (1% solution in CHCl;) 2215, 1687 cm?; “¢c
NMR [Note: due to slow nitrogen inversion two conformers of

25 the products are seen by NMR spectroscopy] (CDCl;) § 155.1,
137.9, 137.0, 128.8, 128.5, 128.4, 128.0, 127.8, 124.9,
124.6, 121.0, 114.0, 113.9, 112.1, 102.3, 67.2, 66.7, 58.5,
57.6, 47.0, 46.7, 30.3, 30.0, 29.6, 28.8, 23.6, 22.7. Anal.
calcd for CyH,N;0,40.25 CH0O, [acetic acid]: C, 72.17; H,

30 5.92; N, 11.22. Found: C, 72.28; H, 5.76; N, 10.95.

D. =3~-{N-Ben erid-2~-ylmethyl) =5~
met ogulfon et =1H=-indole

(R,S)-1-(N-Benzyloxycarbonylpiperid-2-yl)-3-(N-(2-
bromo-4-methylaminosulfonyl-methylphenyl)-N-trifluoro-

35 acetylamino)propene was used. Column chromatography
afforded the title compound as an off-white foam: YC NMR
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[Note: due to slow nitrogen inverion two conformers of the
products are since by NMR spectroscopy] (CHCl,) &§ 162.5,
136.9, 136.2, 128.4, 127.6, 124.5, 123.3, 120.8, 120.3,
111.5, 66.8, 57.4, 39.5, 36.5, 31.4, 29.8, 25.8, 25.5, 18.8;
LRMS (m/z, relative intensity) 445 (5, M+), 361 (4), 238
(40), 218 (80), 174 (100), 143 (53); HRMS calculated for
C,H,N,0,S: 455.1880; found: 455.1899.
EXAMPLE 8

R)-3-{N-Benzyloxycarbonylpyrrolidin-2-ylmethyl)-5-
methoxy-1H~indole

To a stirred mixture of lithium borohydride (0.092 g,
4.22 mmol, 2 eq) in anhydrous tetrahydrofuran (5 mL) at 0°C
was added a solution of the (R)=-3-(N-
benzyloxycarbonylpyrrolidin~-2-ylcarbonyl) -5-methoxy~1H-
indole (0.80 g, 2.11 mmol) in anhydrous tetrahydrofuran (8
mL) . The resultant nixture was heated at reflux under
nitrogen for 1 hour. The reaction mixture was cooled, and
water (1 mL) was added carefully, followed by ethyl acetate
(20 mL). The resultant mixture was stirred at room
temperature for 30 minutes, dried (MgSO,), filtered through
diatomaceous earth, and the filtrate was evaporated under
reduced pressure. The residue was column chromatographed
using silica gel (approximately 50 g) and elution with ethyl
acetate/hexanes [1:1] afforded {R)-3-(N-
benzyloxycarbonylpyrrolidin-2-ylmethyl)-5-methoxy-1H-indole
as a colorless qum: ¥2C NMR [Note: due to slow nitrogen
inversion two conformers of the products are seen by NMR
spectroscopy] (CDCl;) § 162.5, 136.9, 1.36.2, 128.4, 127.8,
127.6, 124.5, 123.3, 120.8, 120.3, 11l1l.5, 66.8, 57.4, 3%9.5,
36.5, 31.4, 29.8, 25.8, 25.5, 18.8; LRMS (m/z, relative
intensity) 364 (30, M+), 204 (17), 160 (92), 145 (17), 117
(13), 91 (100). Anal. calcd for CpHyN,0,°0.5 H,0: C, 70.76;
H, 6.75; N, 7.50. Found: C, 70.70; H, 6.94; N, 7.15.
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EXAMPLE 9
General Procedurs for the Formation of 1-{N-Benzyloxy-
carbonvipyrrolidin-2-y1) -3-(N-(2-halophenyl)-N-trifiuoro-
acetylamino)propenes and 1-(N-Benzyloxycarbonylpiperid-2~
1)-3-(N-(2-halophenyl)-N-tr uoroacetylanine)propenesfrom

the Mitsunobu Coupling of 2-Halo-N-trifluorocacetylanilines
with 1-(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-hydro ro~

pene or 1- (N-Benzyloxycarbonylpiperid-2-yl) -3~hydroxypropene

To a stirred mixture of 1-(N-benzyloxycarbonyl-
pyrrolidin-2-yl)~-3-hydroxypropene or 1-(N-
benzyloxycarbonylpiperid-2-yl)-3-hydroxy-propene (R, or S,
or racemate 2.00 mmol), the 2-halo~N-trifluoroacetylaniline
(2.5 mmol, 1.25 eq), and triphenylphosphine (0.655 g, 2.50
mmol, 1.25 eqg) in anhydrous tetrahydrofuran at 0°C under a
nitrogen atmosphere was added diethyl azodicarboxylate (0.39
ml, 2.48 mmol, 1.25 eq) dropwise. The reaction solution was
slowly warmed to 25°C over the course of 2 hours, and then
stirred at 25°C under a nitrogen atmosphere for an
additional 12 hours. The resulting reaction solution was
evaporated under reduced pressure, and the residue was
column chromatographed using silica gel (approximately S50 g)
and elution with either a diethyl ether gradient in hexanes
or an ethyl acetate gradient in hexanes to afford the
corresponding 1-(N-benzyloxycarbonylpyrrolidin-2-yl)-3-(N-
(2-halophenyl)-N-trifluoroacetylamino)propene or 1-(N-
benzyloxycarbonylpiperid-2-yl)-3-(N-(2-halophenyl) -N-
trifluoroacetylamino)propene.

Following this procedure the following compounds were
prepared:

A. -1=(N-Benzyloxycarbonylpyrrolidin-2-yl)=3-(N=-
(2-iodophenyl) -N-trifluoroacetylamino)propene

(R)-1-(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-
hydroxypropene and 2-iodo-N-trifluoro-acetylaniline were
used. Column chromatography afforded the title compound as
a clear, colorless oil: 'H NMR (CDCl,) & 7.88 (br 4, 1H),
7.43-6.89 (m, 10H), 5.70-5.35 (m, 2H), 5.13 (br s, 2H),

T \lL ably diethyl diazodicarboxylate. Suitable solvents
|
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5.00-4.75 (m, 1H), 4.40-4.29 (m, 1H), 3.60-3.42 (m, 3H),
2.05-1.45 (m, 4H); LRMS (FAB, m/z, relative intensity) 559
(100, [MH+]), 515 (52), 451 (15), 244 (7).

B. (R) -1-(N-Bengyloxycarbonylpyrrolidin-2-yl)=3= (N~

-bromo-4-maet aminosulf lmethylphenyl) -N-trifiuoro-

acetylamino)propene

(R)-1-(N-Benzyloxycarbonylpyrro1idin-z-yl)-3—
hydroxypropene and 2-bromo-4-methylaminosulfonylmethyl-N-
trifluoroacetylaniline were used. Column chromatography
using elution with 4% acetone in methylene chloride afforded
the title compound as a white foam (44%): FAB LRMS (m/z,
relative intensity) 620 ([MH+ with %Br], 618 ([MH+ with
®Br}, 98), 576 (50), 574 (63), 512 (17), 484 (33).

c. R} ~-1-(N-Benzyloxycarbonlypyrrolidin-2-yl)-3— (N-
(2-bromo-4-cyancphenyl) -N-trifluoroacetylamino) propene

(R)-1-(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-
hydroxypropene and 2-bromo-4-cyano-N-trifluoroacetylaniline
were used. Column chromatography using elution with a
gradient of diethyl ether (5% - 100%) in methylene chloride
afforded the title compound as a clear, colorless oil: 'IR
(CHC1,) 2231, 1702, 1157 cm!; LRMS (m/z, relative intensity)
537 ({MH+ with %Br), 13), 535 ([MH+ with ®Br], 13), 402
(29), 400 (30), 294 (55), 292 (57), 244 (80), 213 -(89), 91
(100); Anal. calcd for C,BrFH,N;0,°0.2 H,0: C, 53.39; H,
3.99; N, 7.78. Found: C, 53.25; H, 3.95; N, 7.98.

D. 8) -1- (N-Benzyloxycarbonylpiperid-2-yl)—-3—(N- (2=

romo-4-met n ulfo met henvyl -NF

trifluorcacetylamino)propene

(R,S)-1-(N-Benzyloxycarbonylpiperid-2-yl)-3-
hydroxypropene and 2-bromo-4-methylaminosulfonylmethyl-N-
trifluorcacetylaniline were used. Column chromatography
using elution with 20% acetonitrile in methylene chloride
afforded the title compound as a white foam: FAB LRMS (m/Z,
relative intensity) 634 ([MH+ with *Br], 26), 632 ([MH+ with
™Brj, 22), 590 (35), 588 (43), 401 (33), 327 (48), 281 (75},

ect Tas Beg

\\

—
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symet ri cal anhydrl rr]CJerr]H in a suitabl e sol vgnt V\Ahgm_%g
sui tabl e The preferr d acid chloride or anhydride is itriflloroacetie

anhydri de t-,aahis@ a't s include ethers, including tetrahydrofuran,

di et hyl ; \ Rpxane, net hyl ene chloride, and chloroform The
pre- ferred / : hyl ene chl ori de. Suitable bases include
triethylam ! i ne and sodi um hgw@+ogen carbonate. The preferred base
i's pyridine. The reaction is conducted at a tenperature of about O[err]Cto
about 65[err]C, preferably at about 25[err]C. Compounds of fornula X

i f not avai Rl e (90er cildll y, (180 be BABpadBMS3y rcaceleylatednpoterl of

formula XI' o & Bre.N,0,S® [H+] 632.1043, found 632.1047 [for ™Br and *s].
EXAMPLE 10
General Synthesis of 2-Halo-N-trifluorcacetylanilines
5 from Reaction of 2-Haloanilines and Trifluorocacetic
Anhydride
To a stirred solution of the 2-haloaniline (2.00 mmol)
and pyridine (0.18 =L, 2.22 mmol, 1.1 eg) in anhydrous
methylene chloride (10 mL) at 0°C under a nitrogen
10 atmosphere was added dropwise trifluorocacetic anhydride
(6.31 mL, 2.19 mmol, 1.1 eq). The resultant reaction
mixture was stirred at 0°C under a nitrogen atmosphere for
3 hours. A saturated solution of sodium hydrogen carbonate
was added (15 mL), and this aqueous mixture was extracted
15 with ethyl acetate (3 x 15 mL). The extracts were combined,
dried (Mgso,), and evaporated under reduced yressure. The
residue was column chromatographed using silica gel
(approximately 50 g) and elution with an ethyl acetate
gradient in hexanes to afford the corresponding 2-halo-N-
20 trifluorocacetylaniline.
Following this procedure the following compounds were
prepared:

A. 2~-Todo-N-trifluoroacetylaniline
2-Iodoaniline was used. Evaporation of the ethyl
25 acetate extracts afforded the title compound directly as a
white solid: mp, 105.0-106.5°C; FAB LRMS (m/z relative
intensity) 316 ([MH+], 8), 155 (80), 135 (26), 119 (100);
NMR (acetone-ds) § 206.2, 140.4, 130.2, 130.1, 128.2.
B. 2-Bromo-4-methylaminosulfonyvylimethyl-N-
30 trifluoroacetylaniline
2-Bromo-4-methylaminosulfonylmethylaniline was used.
Evaporation of the ethyl acetate extracts afforded the title
compound directly as a white solid: mp, 164.0-166.0°C.
Anal. calcd for C,H,BrF;N,0,S: C, 32.02; H, 2.69; N, 7.47.
35 Found: C, 32.18; H, 2.67; N, 7.30.
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C. 2-Bromo~-4-cvano-N-trifluoroacetylaniline

2-Bromo-4-aminocarbonylaniline was used. Dehydration
of the carboxamide also occurred in this reaction. Column
chromatography using ethyl acetate/hexanes afforded the
5 title compound as a white solid: mp, 135-130°C; !H NMR
(DMSO-ds) &§ 11.6 (br s, NH), 8.37 (4, J=1.8 Hz, 1H), 7.96

(dd, J=1.8 and 8.2 Hz, 1H), 7.71 (4, J=8.2 Hz, 1H).

EXAMPLE 11
General Procedure for the Bromination of Anilines to
10 Form 2-Bromoanilines

To a stirred solution of the aniline (2.00 mmol) and
sodium hydrogen carbonate (0.21 g, 2.50 mmol, 1.25 eq) in
methanol (10 mL) at 0°C was added dropwise bromine (0.113
mL, 2.19 mmol, 1.1 eq). The resulting reaction mixture was
15 then stirred at 25°C for 30 minutes. The reaction mixture
was then evaporated under reduced pressure, and the residue
was placed in a saturated solution of sodium hydrogen
carbonate (10 mL). This aqueous mixture was extracted with
ethyl acetate (3 x 15 mL). The extracts were combined,
20 dried (MgsSO,), and evaporated under reduced pressure. The

-38-

residue was column chromatographed using silica gel
(approximately 50 g) and elution with an appropriate solvent
system to afford the corresponding 2~bromoaniline.
Following this procedure the following compounds were
25 prepared:
A. 2-Bromo-4-methylaminosulfonylmethylaniline .
4-Methylaminosulfonylmethylaniline (M.D. Dowle, et al.
Eur. Pat. Appl. EP225,726) was used. Column chromatography
using elution with 40% ethyl acetate in hexanes afforded the
30 title compound as a white solid: mp, 104.0-107.0°C. Anal.
calcd for CH;;BrN,0,S: C, 34.42; H, 3.97; N, 10.04. Found:
C, 34.66; H, 3.96; N, 9.96.
B. 4-Aminocarbomnyl-2-bromoaniline
4-Aminobenzamide was used. Column Chromatography using
35 elution with a ethyl acetate gradient (25-50%) in methylene
chloride afforded the title compound as a white solid: mp,
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144.5~146.0°C; 'H NMR (DMSO-d¢) & 7.93 (d, J=2.0 Hz, 1H),
7.70 (br s, amide NH), 7.62 (dd, J=2.0 and 8.5 Kz, 1H), 7.05
(br s, amide NH), 6.77 (d, J=8.5 Hz, 1H), 5.85 (s, aniline
NH,) .
EXAMPLE 12

1-(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-hydroxypropen
or 1l1-{N-Benzyloxycarbonylpiperid-2-yl)-3-hydroxypropene

To a stirred solution of either ethyl 3-(N-
benzyloxycarbonylpyrrolidin-2~yl)-2-propencate or ethyl-3-

(N-benzyloxycarbonylpiperid-2-yl)-2-propencate (R, or S, or
racemate, 10.00 mmol) in anhydrous tetrahydrofuran (75 mL)
at -78°C under nitrogen was added dropwise a solution of
diisobutylaluminium hydride (1.0 M in hexanes, 12.0 mL, 22.0
mmol, 2.2 eq). The resulting solution was stirred at -78°C
under nitrogen for 30 minutes. The reaction solution was
then allowed to warmed to room temperature over the course
of 2 hours. A saturated solution of sodium hydrogen
carbonate (50 mL) was added, and the aqueous mixture was
extracted with ethyl acetate (3 x 50 mL). The extracts were
combined, dried (MgsSO,), and evaporated under reduced
pressure. Column chromatography of the residue with diethyl
ether/hexanes [1:1] afforded either 1-(N-
benzyloxycarbonylpyrrolidin-2-yl)~-3-hydroxypropene or 1-(N-
benzyloxycarbonyl-piperid-2-yl)-3-hydroxypropene.

Following the procedure the following compounds were
Prepared:

A. (R)-1-(N-Bensvloxycarbonylpyrrolidin-2-yl)=-3-
hydroxypropene

{R)-Ethyl 3-(N-benzyloxycarbonylpyrrolidin-2-yl)-~2-pro-
pencate was used. Chromatography of the extraction residue
afforded the title compound as a clear, colorless oil: 'H
NMR (cDCl,) § 7.40-7.25 (m, S5H), 5.75-5.53 (m, 2H), 5.20-5.00
(m, 2H), 4.38 (br m, 1H), 4.06 (br 4, J=13.7 Hz, 2H), 3.45
(br t, J=7.0 Hz, 1H), 2.03-1.68 (m, 4H); (a]® = +34° (MeOH,
c=1.0); HRMS: calculated for CHNO; 261.1365, found
261.1356,

Compounds of the formula I X can
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(R,S)-Ethyl 3-(N-benzyloxycarbonylpiperid-2-yl)-2-pro-

penocate was used. Chromatography of the extraction residue
5 afforded the title compound as a clear, colorless oil: LRMS
(m/z, relative intensity) 257 (3), 212 (12), 1393 (8), 175
(65), 173 (100), 145 (27), 109 (24), 91 (87); 'H NMR (CDCl,)
§ 7.40-7,20 (m, 5H), 5.70-5.61 (m, 2H), 5.14 (4, J=17.6 Hz,
1H), 5.10 (4, J=17.5 Hz, 1H), 4.88 (br m, 1H), 4.14-4.00 {m,
10 3H), 2.91 (br t, J=12.7 Hz, 1H), 1.78-1.47 (m, 6H). Anal.
calcd for C;HyNO;*0.1 H,0: c, 69.34; H, 7.71; N, 5.05.
Found: 69.38; H, 7.84; N, 5.16.
EXAMPLE 13

gynthesis of Ethyl 3-(N-Benzyloxycarbonylpyrroliidin-2-
15 yl)-2-propencate or Ethyl 3-(N-Benzyloxycarbonylpiperid-2-
yl)-2-propencate '

To a stirred solution of N-carbobenzyloxypyrrolidine-2-
carboxaldehyde or N-carbobenzyloxypiperiding-z-
carboxaldehyde (5.00 mmol) ([S. Kiyooka, et al., J. Ord.

20 Chem.,, 5409 (1989) and Y. Hamada, et al., Chem. Pharm.
Bull., 1921 (1982)] in anhydrous tetrahydrofuran at -78°C
was added {carbethoxymethylene)triphenylphosphorane (2.09 g,

6.00 mmol. 1.2 eqg) as a solid portionwise. The resulting
reaction mixture was stirred at room temperature under
25 nitrogen for 2 hours, and then heated at reflux under
nitrogen for 1 hour. The reaction mixture was evaporated
under reduced pressure and the residue was column
chromatographed using silica gel (approximately 100 g) and
elution with 20% diethyl ether in hexanes to afford either
30 ethyl 3-(N-benzyloxycarbonylpyrrolidin-2-yl)-2-propenocateor
ethyl 3-(N-benzyloxycarbonylpiperid-2-yl)-2-propenoate.
A. - = (N~ oxycarbonylpyrrolidin-2-
2-propenocats
(R) -N-Carbobenzyloxypyrrolidine-2-carboxaldehyde was
35 used. Chromatography as described above afforded the title
compound as a clear, colorless oil: 'H NMR (CDCl;-dg) & 7.34-
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Rlerr] and—R[err] are defined as above. Suitable solvents incl g@ﬁﬁ%‘r &IAS BEEN §
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7.25 (m, 5H), 6.89-6.76 (m, 1H), 5.88-5.74 (m, 1H), 5.18-
5.05 (m, 2H), 4.60-4.43 (m, 1H), 4.17 (q, J=7.1 Hz, 2H),
3.55-3.40 (m, 2H), 2.11-2.00 (m, 1H), 1.90-1.75 (m, 3H),
1.28 (t, J=7.1 Hz, 3H); C NMR (CDCl,;) [Note: due to slow
nitrogen inversion two conformers of the products are seen
by NMR spectroscopy)] § 166.3, 154.7, 147.9, 147.4, 136.6,
128.4, 127.9, 120.9, 66.9, 65.8, 60.4, 58.1, 57.7, 46.8,
46.4, 31.6, 30.8, 23.6, 22.8, 22.6, 15.3, 14.2.

B. (R,8)-Bthyl 3-{N-Benzyloxycarbonlpiperid-2~yl)-2-~
propenocate

(R, S)~N-Carbobenzyloxypiperidine-2-carboxaldehyde was
used. Chromatography as described above afforded the title
compound as a clear, colorless oil: 'H NMR (CDCl,-d¢) & 7.36-
7.27 (m, 5H), 6.85 (dd, J=4.4 and 16.3 Hz, 1H), 5.80 (dd4, J-
2.4 and 16.3 Hz, 1H), 5.11 (s, 2H), 5.01 (br m, 1H), 4.17
(g, J=6.7 Hz, 2H), 4.05 (br 4, J=12.6 Hz, 1H), 2.87 (br t,
1H), 1.80-1.35 (m, 6H), 1.27 (t, J=6.6 Hz, 3H); FAB LRMS
(m/z, relative intensity) 318 ([MH+], 100), 274 (86), 228
(14), 210 (21), 182 (43), 138 (32).

EXAMPLE 14

{R)-5~-Amino-3-(N-methylpyrrolidin-2yimethyl) indole

A mixture of (R)-5-dibenzylamino-3-(N-methylpyrrolidin-
2~-ylmethyl)indole (1.08 g, 2.64 mmol) and palladium [II]
hydroxide on carbon (0.6 g) in absolute ethanol (25 mL) was
shaken under a hydrogen atmoshpere (3 atm) at 40°C for 4
hours. The resulting mixture was filtered through
diatmaceous earth, and the filtrate was evaporated undér
pressure to afford the title compound (0.60 g, 2.62 mmol,
99%) as a white foam: !H NMR (DMSO-d;) § 10.65 (br s, NH),
7.14 (d, J=2.2 Hz, 1H), 7.12 (4, J=8.6 Hz, 1H), 6.85 (4,
J=1.6 Hz, 1H), 6.60 (dd, J=2.0 and 8.6 Hz, 1H), 3.63-2.83
(m, 7H), 2.78 (s, 3H), 2.05-1.67 (m, 4H); (a]®=+9° (MeOH,
c=1.0); HRMS: calculated for C, HN,: 229.1575; found
229,1593.
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1, 4-di oxane. Tetrahydrofuran is the preferred solvent. The regettoft—4S~———"77"
conducted at a tenperature of about -78[err]C to about.30[err ﬂlspgﬁﬁ‘:er%@ﬁ f’ttm
at about ZZ§LeLL}€%—’“’t5ﬁ56ﬁnds of the fornula X1l can be pfepar RFPRACED
outlined im S. Kl ygo ®hladl. | J. Org. Chem, 5409 (1989) and~ Y —Hamada,

et al., Chem '”{' Ern iR 1921 (1982). Cbnpounds of the formula XV

are either cori \ il able or can be prepared as outlined in L

Fl eser and M “'*.o for O gedf=<c Synthesis, John Wl ey and Sons,

New York, VoL 1, p. 112 (1967).

of each of the above reactions is not critical.
be conducted at a pressure of atEXAMBLE 150 about three atnnspheres

Wil |
preferably at ambiguiferd
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compound by 4 AaUEAlanine (0.21 mL, 1.5 mmol, 1.5 eq) in anhydrous
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acetonitrile (3 mL) at 0°C under nitrogen was added the
appropriate carbonyl chloride or sulfonyl chloride (1.5
The resulting reaction mixture was stirred
The reaction mixture was

mmol, 1.5 eq).
at room temperature for 12 hours.
then evaporated under reduced pressure, and the residue was
column chromatographed using silica gel (approximately 25 g)
and elution with an appropriate sclvent system afforded the
appropriate 5-carbonylamino-3-(N-methylpyrrolidin-2-
ylmethyl)-1iH-indole S-sulfonylamino=-3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole.

Following this procedure the following compounds were

or

prepared:

A. (R)-5-Beizxioxxearbonz;amino-s-(N-nethzl-
pyrrolidin-2-yimethyl)-i1H-indole

Benzyl chloroformate was used.
using elution with triethylamine/acetone/ethyl
(2:10:88] afforded the title compound as an off-white foam:
Bc NMR (CDCl;) § 163.3, 136.4, 133.6, 129.8, 128.6, 128.2,
127.9, 126.0, 123.2, 113.8, 111.4, 110.1, 66.8, 66.5, 57.5,
40.8, 31.5, 29.8, 21.8; LRMS (m/z, relative intensity) 363

Column chromatography
acetate

(M+, 12), 279 (7), 184 (7), 171 (33), 108 (100); HRMS:
calculated for CpH,N;0, 363.1949, found 363.1926. Anal.
calcd for Cu,HN,0,%0.4 CH0, [ethyl acetate]: C, 71.09; H,
7.13; N, 10.54. Found: C, 70.82; H, 7.03; N, 10.58.

B. =3-{N=-Math o0lidin~-2~-yimethyl) -5-methyl~-
sulfonamido~1H-indole

Methanesulfonyl chloride was used. Column

chromatography using elution with triethylamine/acetone/
ethyl acetate {1:3:6] afforded the title compound as a white
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foam: ¥C NMR (CDCl,) § 134.9, 128.3, 128.2, 123.6, 119.3,
115.0, 113.9, 112.0, 66.7, 57.3, 40.7, 38.7, 31.3, 29.4,
21.7; HRMS: calculated for C,H,N.0,S [with S] 307.1356,
found 307.1323.

C. {R)-5-Acetylamino-2-{(N-methylpyrrolidin-2-

et =1H- o

Acetyl chloride was used. Column chromatography using
elution with triethylamine/acetone/ethyl acetate [1:3:6]
afforded the title compound as a white foam: Be NMR
(acetone-ds) & 168.3, 134.4, 132.2, 128.7, 124.1, 115.7,
113.8, 111.6, 110.2, 67.3, 58.0, 40.9, 31,9, 30.5, 24.1,
22.5; LRMS (m/z, relative intensity) 271 (M+, 39), 241 (4),
207 (5), 187 (20), 144 (20), 84 (100); HRMS: calculated for
CilyN;O 271.1686, found 271.1693. Anal. calcd for
CieHyN;001.15 H,0: C, 65.80; H, 8.04; N, 14.39. Found: C,
65.99; H, 7.90; N, 13.99.

D. {R)-5-N,N-Dimethylaminocarbonylamino-3-(N-methyl-
pyrrolidin-2-yimethyl)-1H-indole

Dimethylcarbamyl <chloride was  used. Column
chromatography using elution with methylene
chloride/methanol/ammonium hydroxide [9:1:0.1] afforded the
title compound as an off white foam: 'H NMR (CDCl;) & 8.95
(br s, 1H), 7.49 (br s, 1H), 7.15-7.06 (m, 2H), 6.82 (4,
J=1.9 Hz, 1H), 6.44 (br s, 1H), 3.12-3.05 (m, 2H), 3.00 (s,
6H), 2.58-2.40 (m, 2H), 2.40 (s, 3H), 2.18 (br g, J=8.1 Hz,
1H), 1.83-1.47 (m, 4H); ®C NMR (CDCl;) & 157.2, 133.8, 130.5,
127.7, 123.2, 117.8, 113.0, 112.0, 111.3, 66.5, 57.4, 40.6,
36.4, 31.4, 29.8, 21.7; LRMS (m/z, relative intensity) 300
(M+, 50), 217 (10), 171 (20), 84 (100); HRMS: calculated
for C,H,N,0 300.1952, found 300.1957. |

E. (R) -5-Trifluorocacetvlamino-3- (N-methylipyrrolidin-
2-ylmethyl)-1H-indole

Trifluoroacetic anhydride was used. Column
chromatography using elution with methylene chloride/
methanol/ammonium hydroxide [9:1:0-.1] afforded the title
compound as an off white foam: !H NMR (CDCl,} & 8.99 (br s,
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wi th an al kalmeage.nga\rlcic_f_gbsequently convert the tree base to a . -, .j
phar maceuti cal lT){is acceptabl e a addition salt. The aci delahdpt i on: sal: Th
of the base conpqiiiif=iaabesshi cdgnvention are readily prepar qd by t‘reat ifg o
t he base conpoun#ili-#slNiEN#ubst antial ly equi val ent anount “chosen
m neral or organhiggp aqueous solvent nmediumor in a suitable
organi ¢ sol vent such as'T B#nol or ethanol. Upon careful evaporation of
the solvent, the desired solid salt -44- obtained. The aci ds which
are used to prepare the pharmaceutically acceptable acid addition salts of
t he base conpounds of this invention are those which formnon-toxic acid
addition sal1H),i7e80 &hrrts, cdik.aimhi2ig7phar (e ARG 95 e drlad &z,

ani ons, suchipg hgd gchl ggi gﬁ ngrogrgp ?8a, hgdéoiog*lge,nngt il e @l fate
or bisultate hosp ate or Osphate, acet actate, ci'trat'e or
acid citrate2- gé‘r?f%ﬁe (By B~|Ht)art Ade, (L dHnatz 4 3al eat 8H) § uRardt 44,

gl uconate, sgegha ander7benHz, ZoRf g1 rm-liaraes'einf oga) ¢ HednmRNpabel)) -&
1,1 -net hgl eig‘lb% (].%Hhﬁdrogggg naggtphta)atell)q‘ ftls hose corrpounds
of the fo re actdredrn g drve 13 P, Mér R orfains a
carboxyl at e, 104 €1, &) s7f3,f aoENg3base 29alst, 204 7l NRMSpUalculated
B kel ot ol £0F SRaf R B F Ay dours 388aR378ar i cul arl v, the Sodi um and
pot assi um salts. These salts are al | EXBANBLR Qb
R) -3~ (N-Methylpyrrolidin-2-ylmethyl)~5~(2-methyl-
10 sulfcnamidomethvyl)-iH~-indole
To a stirred mixture of (R)-S5-aminomethyl-3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole (0.113 g, 0.46 mmol)
and pyridine (50xL, 0.93 mmol, 2.0 eg) in a solution of
dimethylformamide and acetontrile (1:3, respectively, 2 mL
15 total) at 0°C under nitrogen was added methanesulfonyl
chloride dropwise (44uL, 0.56 mmol, 1.3 eq). The resulting
reaction solution was stirred at room temperature under
nitrogen for 1 hour, and then it was evaporated under
reduced pressure. The residual oil was column
20 chromatographed using silica gel (6 g) and elution with
methylene chloride/methanol/ammonium hydroxide [9:1:0.1] to
afford the title compound (0.044 g, 0.14 mmol, 30%) as a
white foam: 'H NMR (CDCl,) § 8.25 (br s, NH), 7.54 (br s,
‘ 1H), 7.35 (4, J=8.4 Hz, 1H), 7.17 (dd, J=1.6 and 8.4 Kz,
25 1H), 7.06 (d, J=1.8 Hz, 1H), 4.78 (br s, NH), 4.42 (s, 2H),
3.20-3.12 (m, 2H), 2.87 (s, 3H), 2.64 (dd, J=9.4 and 13.9
Hz, 1H). 2.54-2.43 (m, 1H), 2.47 (s, 3H), 2.25 {(&d, J=9.3
and 17.3, 1H), 1.86-1.52 (m, 4H); ®C NMR (CDCl,) & 135.8,
127.8, 127.3, 123.0, 122.0, 118.5, 113.7, 111.6, 66.7, 57.4,
30 47.9, 40.9, 40.7, 31.3, 29.5, 21.7; LRMS (m/z relative
intensity) 321 (28), 320 (M+, 26), 237 (51), 157 (100), 143
(64), 129 (78); HRMS: calculated for C,H,N,0,S 320.1435,
found 320.1453.
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by conventional techniques. The chem cal bases which are useTHIBRSHEEAGNH 8MEN
to preparew;PEﬁEDQLﬂaceu%+eaffy accept- able base salts of thlsREpmg@blon
are those ch form non- Ol base salts with the herein deseri-bed—acrdi-c

conpounds  of pfiosneaHee DE ke e non-t oxi ¢ base salts include those derived
from such phar riidRii 1w~3,;lwcceptable cations as sodium potassium

cal ci um and nmagiiss gl Wl it hese salts can easily be prepared by treating
t he correspondi aC|d|c conpounds wr#®=an aqueous sol ution containing the
desi red pharnacol ogically acceptable cations, and then evaporating the

resulting solution to dryness, preferabl under reduced pressure.
Alternatively, they may al so be pre-Exé§§%§—5§ m xi ng | ower al kanolic

solutions of the gehdrslCS¥REHBISsass AlyTnAiphetanilaki netal al koxi de
together, and then evggg&géégghgg%égiglting solution todryness in the sane
manneras before. fn ej onetricquantities of reagents are
preferably enployedelhlhléecompounéuwas(nnqgaﬂadnbwstbe nethod opf M. nixi num
Pormi a | SanBeoRus ARt i o Eitoishd BEEY Qogchel. KiSnr?TROU0{%0; | 1¢
al so referred70d. as the active conpounds of the |nvent|on) are useful
psychot her apeuti cg andya g@tggggggzigﬁgﬁﬁgﬁihj&gI4T[err]) agoni sts and may
be used in the treatnme 0 epression, anxiety, eatip dlsorderi be5|ty,
drug abuse, clust &hehekdhdge compound was prepared by an ana ogous
procedure to above by using methylamine instead of ammonia.
10 Anal. Calcd for CHNO,S: C,40.25; H,7.43; N,9.38. Found:
C,40.51; H,7.37; N,9.70.
EXAMPLE 18
Preparation of Ethylallylsulphone
The title compound was prepared by the method of R. J.
15 Palmer and C. J. M. Stirling., J. Amer. Chem. Soc., 1980,
102, 7888. ‘
EXAMPLE 19
General Synthesis of Vinyl Sulphonamides
Where ‘the required vinylsulphonamide was not
20 commercially available, they were prepared by the following
procedure based on the procedure described in Zhur. Obschei.
Knim., 1959, 29, 1494.
A. N,N-Dimethylvinylsulphonamide
To a stirred solution of chloroethylsulphonyl chloride
25 (25 g, 153 mmol) in dry diethyl ether (150 mL) at -10°C, was
added dropwise a solution of dimethylamine (30.5 mL, 460
mmol) in dry diethyl ether (100 mL) over 5 minutes. After
stirring for 90 minutes at -10°C the solution was filtered
and evaporated in vacuo. The residue was distilled to give
30 the title compound (9.5 g, 46%): b.p. 120-122°C (20 mm Hg).
anal. Calcd for CHNO,S: C,35.54; H,6.71; N,10.36%. Found:
c,35.36; H,6.37; N,10.19.
B. The following examples were prepared by the

general procedure above, using the appropriate amine
35 starting material. Purification was by distillation or
column chromatcgraphy.



m grai ne, chronic paroxysmal hem crania and headache associI F‘;%tﬁ HAS BEEN

vascul ar di SW her disorders arising from mﬁzn%
serotonergic ransm ssi.on.  The conpounds can al so be uded as {lf PEQ\H\/

acting anti hypefhmsxléeﬂﬁm_ ; vasodi | at ors. The active conpounds of
the invention ar enEge ‘anti-mgraine agents by testing the extent
to which they mil n in contracting the dog isol ated saphenous
vein strip (P.P. AR phirey et al ., Br=46r Pharmacol., 94, 1128 (1988)).
This effect can be bI ocked by nethi othepin, a known serotonin antagonist.
Sumatriptan is known to be useful 8{'{3{‘}’ %é ment of m graine and
produces a sel ective increase in car 2'\9 2ar resi stance in the

anaest heti ze . ; : By J.
Phar macol ., 96, &N (19899=ylateﬂ§prm hig is the basﬁeﬂ'bis%ts efflcacy The
conposi tions fof the gresent inventi¢n may bEhecsetioslimbaeketsh a convlnti onal
manner usi ng Fy accé‘bt abI e Q!arrl ers. , the
active conpo i) ;
i ntranasal , M- q_ﬁmn éompgaﬁwwla%u% subcug aneous)
or rectal adrdfini stratl(g@s
I nhal ation o ' Hfceuti cal
conposi tions may t ake Qihe formof, for (i;g;hpl e, 71;4th et s7ilr) capsul S
o
5 s
Oil 44,73 6.80 8.62
(44.70 6.88 8.69)
N- .
nPrN- | O 50.37 8.79 768
{50.23 8.96 7.32
nPrNH- Oit 40.22 7.35 gl
(40.24 7.43 9.39)
10 Qil 40.5 5.85 9.35
(40.79 6.6 9.52)
<>N-
1
N w042 733 930
(40.25 7.43 9.39)
EXAMPLE 20
15 Genexral Synthesis of V u ones

Where the required vinyl sulphone was not commercially
available, they were prepared from the corresponding thiols
using the procedure described by J. M. Gaillot, Y Gelas-
Mialhe and R. Vessiere Can. J. Chem., 1979, 57, 1958. The

20 following examples are representative.



prepared by conventional neans with pharnmaceutically acceptj
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such as binding agents (e.g. pregelati- nised maize starch, REPLACED
pol yvi nyl pyrrot+dene—er—hydr oxypropyl met hyl cel lul ose); fillleLs..fte—g-

| actose, m cpoekystalline cellu- lose or calcium phosphate); |ubricants
(e.g. magnesi yisr &b ffEReplagdic or silica); disintegrants (e.g. potato
starch or sodiiNEERE ;,ﬁ: ollate) ; or wetting agents (e.g. sodium |l auryl
sul phat e) . TheSiEQEHT g ibe coat ed b¥7aet hods well known in the art.
Liquid preparations for- oral adm nistration may take the formof, for
exanpl e, solutions, syrups or suspensions, or they nmay be presented as a

HaPH.f?

dry product for constitution with waf&C

Her suitable vehicle before

use. Such || gere=prerorgtrors—m —C T oparoo 10y COMv eIt T Saalcammmiici o ns with
phar maceuti c§ hbl e additives| such as sB&sshsisdhng agents § e. g.
sorbitol syrf@ip, methyl ¢ellul ose or hydroge(Theareticaidn bragketsit s) ; dyrul si fyi ng
agents (e. gl |ecRthin pr alseletedFormnoh- aqgueousSvehicled (e.g. allpond oil,
oily ester ret hyl al cphgl.; d prepervativ e.g. t hyl or Jpropyl
p- hydr oxybBen 3§fes or S)?@”ksgé&ﬂ). For Qﬁ%ﬁél aqiggistrati t he
conposition y take the forntof tablgets or I'0OZenges o)nulated n
conventi onal ner. jhe active chypoupdsg-@f the invention y be
fornul ated for parentergl adm nistrat} gdio,DitharHeRédelign. i ncludin
10 RS-CH,CH,-Cl
Analysis %
{Theoretical in brackets)
R {solated Form c H
15 nPr Oif I/5 H,0 1/30 41.63 7.60
CH,Cl, (a1.65 7.69)
nBu Qil 1.0 H,0 42.3! 7.84
- (422 8.27)
RSO,-CH,CH,C!
20
' Analysis %
(Theoretical in brackets)
R Isolated Form C H
nPr Oil 34,75 6.68
(35.19 6.50)
25 | nBu Oil 145 CH,C, 38.41 7.0l
(38.27 6.95)
RSO,-CH=CH,
30 Analysis %
(Theoretical in brackets)
R Isclated Form C H
nBu Ci 48.95 8.07
(48.62 8.6)

35



usi ng conventional catheterization techniques or infusion. IrqH[ngﬁp,opsnTrGr Ey
I njection my be presented in unit dosage forme.g. In anpufes or

mul ti - dosecontai-nerss—w-th—an added preservative. The conpesiti.Q “Nn&
take such forms _as_suspensi @as, solutions or emulsions in oily or aqueous
vehi cl es, anthiyplecta@atRNREGT mul at i ng agents such as sus- pendi ng,

stabilizing tMhg agents. Altematively, the active ingredient
may be in po L e econsti - t4=on With a suitable vehicle, e.qg.
sterile pyrogen- free vvat er, before use. The active conpounds of the

I nvention may al so be formulated in rectal conposi tions such as
suppositories or EXAMPLE 21
General gynthesis of indoles with 5-alkenvyl
substituents
A. =5-trang-(2- =Dimethylaminocarbonylethenyl) -
5 3={({N-methylpyrrolidin-2~ylmethyl}-1H-indole

A mixture of N,N-dimethylacrylamide (134 pL, 1.3 mmol),
tri-o~tolylphosphine (91 mg, 0.3 mmol), palladium (II)
acetate (15 mg, 0.07 mmol), triethylamine (280 uL, 2 mmol)
and (R)-S5~bromo-3-(N-methylpyrrolidin-2-ylmethyl)-1H-indole

10 was dissolved in anhydrous acetonitrile (5 mL) and refluxed
for 24 hours under nitrogen. The reaction was partitioned
between ethylacetate and aqueous scodium carbonate. The
dried (Na,SO,) organic phase was evaporated and the residue
purified by column chromatography on silica gel, eluting

15 with CH,Cl,: MeOH: NHOH 96:3.5:0.5 to afford the ¢title
compound as a white foam (145 mg, 47%). 2Anal. Calcd for
CyolsN;001/9 CHCl,: C,71.56; H,7.87; N,13.10%. Found:
Cc,71.29; H,8.15; N,13.05.

B. The following examples were prepared using the above

20 procedure with the appropriate alkene starting material
(available commercially, or prepared by routes outlined in
this patent).

N—CH,

s

25



- 10 - retention enenns,
such as cocoa butte

or admi nistration by |nhalaj
conveniently derﬂm@m 45
spray container t
spray presentati off

e.g., containing conventional suppb3HISo8yEEiakas BEEN
cerides. For intranasa admi‘{E“&AiEm i on

«a Lhe active conpounds of thé—+nventiomare
ygior m of a sol ution or suspension froma punp
or punped by the patient or as an aerosol
rized container or a nebulizer, with the
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use of a suitable propellant e.g. diekgdorodifl uoronethane,
trichl orof | uoronet hane,

sui tabl e gas.
determ ned b

pressurized |

10

di chl orot etraf | uoroet hane, carbon di oxi de or ot her
In the case of a pressurized aerosol, the dosage unit may be
providing a valve to deliver

vwﬁ>__a netered _amount. _The

may cont 3 ig Ay n or %ﬁg%p5|)n of
{Theoretical in brackets) | (c=0.

ebul 1 zer

a NH,SO,CH=CH

{solated Form C H N MeOH)
| MeSO,CH=CH Foam 3/0 CH,Cl, 6045 643 833
; (6042 662 8.5) L;
PhSOCH=CH Foam 110 CH,Cl, 6804 627 6.9
(6824 627 7.20)
Foam I/3 MeOH I3 H,0 5856 6.80 i2l9

(58.39 6.85 I2.5)) t

EtSOCH=CH Foam 20 CH,Cl, /4 H,0 | €670 7.35 8564
€665 762 862
Foam /8 CH,C), 6.74 693 1053
Cnsozmcu 2 H,0 Bl4s 722 10.69)
nBuSO,CH=CH | Foam I/4 CH,Cl, 6356 777 7.22
110 EtOH . (6358 757 7.25)
Me,NSO,CH=CH | Foam I/3 H,0 6li4 7.068 IS7
(6lls 727 1.89)




pound. Capsules arid cartridges (made, for exanple, from gelj QHEET i%eggg'\;

in an inhal e—er—nsufflator nay be formulated containing a a
I act(gg?mg

conmpound of th |nvent|on and a suitabl e powder base such as

|

starch. A ) thﬁedt he active conpounds of the invention for
oral, parenter aI}; | il jﬂ nistration to the average adult human for
Hi f

t he treatrrent ofl i} s referred to above (e.g., mgraine) is 0.1
to 200 ng of the active 1ngredi ent petsasnit dose which could be
adm nistered, for exanple, 1 to 4 tines per day. Aerosol formul ations
for treatnment of the conditions referred to above (e g , mgrar ne) in the
average adul fhuppn are | 2

"puff" of a
i nvention.

Ir osol cont ai ns
Bbhe overall dai

conmpound of
t hi ngegf®he r

100 [err]g tlo 10 ng. Adnin ly, Por exagmple
2, 3, 40 ‘: ' i vi vt iR he
fol | owi ng paf-a+or—ef—the—conpouhds—er—the

. Melting ﬁsmrﬁ%@':%r’/eﬂaancr%etem NVR&Hat ajare reportefl in
fi (i onnspjeerch] ) and are referencd®®o e d&&eripym | ock signfl
fromthe sarf ol vent Specific rotations were neasured atiroom

tenper at ur e fus Qb 184S 0di Bk 1d ki B9 Pl 776 CONgRr Ci @l reagents were
utilized w thou’l?%r’urt her pprifi c’lg‘?r on. Chy qepd ogrzephyssefery to col um

chr omat ogr 1% r}f’rNHso:G‘hOH Foam V10 CH,Cl, Y3 H,0 607 7R 0.8l

present invef
parts per mf

, @loi 749 1B
Foam 3 CH,CLI H,0 5683 640 038 +34
<>N$ozcn=cu (63 &&7 b9
10
iPINHSO,CH=CH Foam V8 CH,CY, 808 742 A7 +30° |

elzr  7.33 Lis)

PhSO,CH,CH=CH Foam 8 CH,Cl, gs2 68l 7.5
@827 650 8.87)

Me,NSO,CH,CH=CH Foam Y20 CH,CL, 6254 7.50 & ]
(8255 7.48 L48) I




pressure (flash chrematography) conditions. Roomtenperature 1o 20““““
25[err] C. EXAMPLE 1 _g&&gﬁﬁlﬁ Procedure for the Reduction of Benzﬂutﬁ’k/yw-

- car bonyl - pyr gilbonyl - 1H-i ndol e, N-Benzyl oxv-

car bonyl - azet t'}; Ayl - 1Hi ndol es, or

N- Benzvl oxy- can {5yl 8 n- 2-yl car bonyl 1 Hindoles For- mng

3- (N- Met hyl - pyrrol i d| n-2- vl met hyl ) - 1H-5i1dol es,

3-(N-Met hyl -azetidin-2-vinethyl)-1 Hindoles, or 3-(N

Met hyl pi peri di n-2-yl net hyl ) - 1Hi ndol es, respecti vel y. To a stirred
solution of (R)- or

perfornmed using 32-63 [err]msilica gel and executed under nj ggﬁn ’}

(S)- (N-benzy - ) - rrgor e, , (S), or
(R S)- (N belhzyl ox§car borlyl 454 a™- 3- yl car n%m)ll—l-i Ndol@® orf (R -, (9)-
or (R S)-(N-penzyl oxycar onyl pi peri dijn- &yl Carbo-ynyl ) -|1 (t'i-d,nd e, (5 00
mmol ) in anhfydrous tetrahydrofuran (40nL) at room t enpgr ameor de
nitrogen wasy gALeLULI Yy | roamoscney, 5850 683 K22 II
Lo MeOH s8B 730 129)
E1S0,CH,CH=CH Foam 8556 747 8.00 "
5 (8586 7.58 8.08)
PhCONHCH,CH=CH | Foam 0.ICH,Cl, 7568 697 0.78 +70° I|
@578 18 L00)
Euoso,nmﬂ,waeﬂ Foam 0.1 CH,CY, slos 7.3 ir H
(8Lo7 7.4 1.80)

C) The following compounds could be prepared by the

10 procedure a) above but using the corresponding beta-

chloroethylsulphone as starting material instead of an

alkene. These reactions were preferably carried out in the
presence of 3-6 equivalents of triethylamine.

N—CH,
15
R
N
i
20
Analysis % [al® D
(Theoretical in brackets) {c=0.1 MaCH)
R? lsolated Form c H N
nPrSO,CH=CH Foam ¥8 CH,C, 62.93 7.5 7.0
V3 HO (63.25 747 7.71)
Foam 0.5 CH,CL, 8222 $.37 8.52 +48°
Cl—@-sn.cn-cn (6220 5.49 8.55)
25
— e ——




added rnhi um al umi num hydride (0.57 g, 15.0 nmol, 3.0 eq) asjacpowder, and

t he resul tWrred at room tenperature under mtrqgen fior 1
hour. The . was then heated at reflux (66[err]C) unde egefrf"o -
12 hours. Thg. a2 then quenched with successive additions of water
(0.5 nm), aqUemgmsy ‘ \dromde (20% 0.5 nL), and then additional water
(1.0 L), and [iiss t «m xture filtered through di atomaceous earth
(Celite (traddnmm e sol i ds wer e=52en washed with copi ous amounts of

et hyl acetate (50 rrL) The conbined filtrate was then washed with water (20

m), dried (MgSg err]), and evaporated under reduced pressure. The residue
was then col urm chroma- tographed usEX3MELE 23 gel (50 g) and elution with

the appropriate sghd@phl aamz&
2-yl met hyl ) -1Hi ndol e Iazel hyl ) - 1H1 ndol e, or

B FobigR kbR Stighe

3- (N-net hyl pi peri @ Ypiga ﬁ?/ 7 ﬂrﬂ}%cﬁﬁ WS3) owi ng this procedure the
foll ow ng conpoundls welR )mmeamlnosuhghony_lethzll-3-; -methyl-

(S) - 5- Mot hoxys hyl. - yl)-1Hi ndol e

(S) - (N—Be%gy (ﬂ}_ b A J1y)-5 met hoxy-1 Hindol e was
used. The chromat ¢B) aphi 3-&@05\11?1@011)!%%%) T3et¥npethydepyrrel kgin~

gfft aTeR to ablohgethg1) LihCinQEPOUTYsEYhE! d% . 6a0ERA ) MAE A dLH1AE4 #3 an

absolute ethanol (10 mL) and added to a solution of
ethanolic hydrogen chloride 25 ml (prepared from acetyl

10 chloride (38 uL, 0.53 mmol) and absolute ethanol (25 mL}).
10% palladium-on-carbon (125 mg) was added. This solution
was hydrogenated under a hydrogen atmosphere (15 p.s.i.} at
room temperature for 18 hours. The resultant reaction
mixture was filtered through diatomaceous earth (Celite

15 trademark or Arbacell-trademark)) washed with absolute
ethanol and the combined filtrates evaporated in vacuo. The
residue was purified by column chromatography on silica gel,
eluting with a gradient solvent mixture up to CH,Cl,:
MeOH:NH,0OH 93:7:1 to give the title compound as a colourless

20 o0il (80 mg, 51%). Anal. Calcd for C,H,N,0,S*1/4 MeOH. 1/3
H,0: C,58.21; H,7.36; N,12.54. Found: ¢€,58.60; H,7.40;
N,12.57. [a]® = +69° (c=0.1, MeOH).
B. The following examples were prepared by an analogous
procedure to a) above.

o St

25 N—CH,

-

30



(CHCl [err]) 3475, 1625, 1585, .1480, 1455cm[err]; [err]H N EEE? g“éﬁ‘"‘

[err]8.13(brs 7.23 (d, J=8.8 Hz, 1H), 7.04 (d,
6.97 (d, JZT%M\GWJ24and88HZ 1H),386(s‘%FP£sM

3.17-3,10 (m 2MyisSiRetF8s Bed@ifianiaceq J=9- 9 and 13.9 Hz, 1H), 2.50-2.40 (m 1H),
2.47 (s, 3H), 2. 34 W 1.89-1.72 (m 2H . 1.70-1.52 (m oH) ;

[err]C NVMR (CDC f
[err] 153. 8, 131. 4, 13.9, 11+=88-11. 7, 101. 1, 66. 6, 57. 5, 56.0, 40.8,

31.5, 30.0,  21. 9 LRI\/S' mz (relative intensity) 244 (M+, 7), 160 (20),
145 (16), 117 (21), 84 (100); HRMS: cal cul ated for C[err]H[err]N[err]
244.1573; found: 244. 1575 [a][err]—-96[err] (CHCI[err] c =1.0). B.

( R) 5 '\/Et hOX = BAAvZEa
(R) - (N- Benzylfoxyr ar bony| pyrrol [ d| n-2-yl| car bW"rret hoxyt 1 H(Dal"ndol
used. The chrijomat Oy aph| C eIMFm ent { Was t ;)?TT (‘g%.lﬁ%ﬁ”
acet ate to_ afffordg—ttre—t |c conpourt—{jtetds reRget—T-ofrIp—te—e=%—HsS an
oi | Wds g L& wef#0 | deh#9i cal | wieeh t he [
spectral and} - SO hbt @ o r~7r'm‘lr\n||n'!"9 pf _Exanpl eff 1A
with the excq g voice,ck ot at | o e pl ammz pol axsk zed| kisght : [ af [ wee]
= + 100[err] c =1.0). HIREPS: cAtecul akedl fof
Cerr]Herr] 1-5-73—f ound.—244 1547
Gum Y4 H,0 6278 7.29 84 +83°
(6283 7.80 8.62)
oil 6139 7.89 8. H
(8L27 8.03 7.83)
Foam 2/3 H,0 62.73 7.60 0.4 +57°
( NS0,CH,CHy (s2s! 8.l 0.47)
10
PhSO,CH,CH,CH, | Ol 2/3 H,0 67.56 7.2 8.9

Analysis % o™
(Theerstical In brackets) D
15 A2 Iaclated Form c H N {e=0. MeOH)
q NH,SO,CH,CH,CH, | Foam 0.85 CH,CY, 878 78 o
(s6.28 680 175
Foam {2 H,0 8245 7.48 0.74
DNS%CH:CH; (6247 788  bsa)

| Me,NSO,CH,CH,CH, | OlolCH,CY 62.03 776 D4
(eLes 790 18

l *BuSO,CH,CH, Oll Y3 CH,CL, 6228 7% 1.8 +48°

(62.48 9 m

RPINHSO,CH,CH, Foam V4 H,0 82.07 795 Wy +57°
(6201 808  L42)

"PrSO,CH,CH, Foam Y20 CH,CY, 62.80 772 724 +500
34 H,0 (€247 85 785

| "PNsOCHCH, Gum LO H,0 82.28 838  pos +40°




- 11 -

(R) - 5-Di benzyl am no- 3- (N-net hyl pyrroi di n-2-vl net hyl ) - 1H i ndo g’HIS
,_rrol i di n-2-yl carbonyl)-5-di benzylam no’[ﬂj:,}_lldgl——f)

(R) - 3- (N-Benzyl oxycar bonyl
e was used. Col umThls

10

15

20

25

30

C A

s B ehReEIaced

l

~-54~
— — — -
R {solated Form Analysis % G
(Theorstical in brackats) D
c H N (c=0. MeCH)
ESO,CH,CH,CH, Glass 0.5 CH,CL, 59.0 7.57 7.04 F
(59.90 7.47 7.8)
Foam Y3 CH,C!, 80.07 7.0 .80 +30°
<><suacuacu, (58.56 7.5 0.78)
IPINHSO,CH,CH, Foam ¥8 CH,CY eLs9 7.88 L6 +58°
I | o 788 12
EXAMPLE 23
General S8ynthesis o =S5=(2=-EBthylsulphonylethyl} -3~

rrolidin-2-yimethyl) -1H-indole

A. (R) =3- (N-Benzyloxycarbonylpyrrolidin-2-yl-methyl) =
5-bromo~-1H~indole

(R) -3-(N-Benzyloxycarbonylpyrrolidin-2-yl-carbonyl)-5-
bromo-1H-indole(0.67 g, 1.57 mmol) was dissolved in
anhydrous tetrahydrofuran (20 mL) and at room temperature
under nitrogen was added lithium borohydride (2 molar in
tetrahydrofuran) (1.2 mL, 2.4 mmol). The reaction mixture
was stirred at room temperature for 3 hours and warmed to
reflux for 16 hours. After cooling to room temperature,
2NHC1 (10 mL) was added dropwise and the reaction mixture
partitioned between ethyl acetate and water. The separated
organic phase was washed with saturated aqueous sodium
hydrogen carbonate (2x), brine (1lx), dried (Na,sO,), and

evaporated in vacuo to give a colourless oil. Purification
by column chromatography on silica gel, eluting with
dichloromethane gave the title compound as an oil (0.32 g).
TLC (8i0,:CH,Cl,): R~=0.2.

B. =-5=-{(Bt © ethen =-3={N-Bengylox

Do —-2= -1H- o

The compound from procedure a) above was doupled with
ethyl vinylsulphone under standard conditions described
above, to give the title compound as a foam. Anal. Calcd
for C,H,N,0,S*1/8 CH,Cl,: C,65.15; H,6.15; N,6.05. Found:
c,65.16; H,6.17; N,5.97. [a]® = -50° (0.1, MeOH).

HEL‘I ‘., ) lJL._-

T



ogr aphy using elution with nmethylene chloride/ nmethano/ anmon Tmshwgqx%‘% BEEN
:0.1] afforded the title com pound as a pal e greenifoam E]PG}MQDH

t

[9:1

NVR (CDcr1errJ) [err] 7.B2 (br s, NH), 7.35-7.19 (m 10 H), 7.20 (d, J=8.6

Hz, 1 H), 16ic8fetHasBagh8eplade® 1 Hz, 1 H), 6.85 (dd, J=2.3 and 8.7 Hz, 1
Tm4 65 (s, 4H), 3.25-3.02 (m 2H), 2.52 (dd,

-

39-2.15 (m 2 H), 2.30 (s, 3H), 1.85-1.40 (m

[err]C ( ) [err] 143.-55-139. 7,
130.5,128.5.128.2,127. 3,126.8,122.9,112.5,112. 2, 111. 8, 103. 4, 67. 0, 57. 4, 56. 4,
40.6,31.4,29.7,21.9. HRVS: cal cul ated for %err] Herr] N[ er rd] 409. 2520.
Found 409.2475. C. [{R)=5=(2-Ethylsulphonylethyl)}=-3(pyrrolidin-2-

(R - 5- Met hoxyrmaé Lidsyd d- 2-yl met hyl ) - 1H-i ndot e
(R) - 3- (N- BenzyT oxycarbonyl pi peri d- 2-yl car ponyl ) - 5- net hoxy- 1H i ndol e was
used. Col um chr oﬁ"ri%}%)-m Pr&EF%ﬁdeI’tﬂl qFedvTEy, ?’% e?ﬁﬂ'ﬁm n&2¥ n

?tcgél : acet at kya@idgénteted héndés | the apmdutrdscondition fdescr {sed | b,
err errl,153
130, 4, 10655, §9393VE1 #1F 15{the | compoyq g% 2 fggmy Anal. Caled for

55. 9, 43. 4, 31CGH,IM08SYE/ D CHRGLE: C|, 63| @7 § | 785 eV, |B. 63. Found:[Gs62,9821.0):
HRVS: cal cul at 2 |NL&H ] O.._ 5 Found: 258.1710.
E 05 o verRory2S (Medenty) LT ! e At LoOTe

(S)-3-(N-Benzyl oxycar bonyl azeti di nyl - 2-yl car bonyl ) - 5- net hoxy- 1Hi ndol e was
used. The chronat ographic EXAMPLE 24

10 General Svyvnthesis of R} =-3-(N-alkyl-pyrrolidin-2-
ylmethyl) indoles
A. 13}-§-1E-Ethz;nz;;olidig-z-xlmethzl1-5-(z-ethxl-

sulphonylethyl)-1H-indole
To a solution of (R)-3-(pyrrolidin-2-ylmethyl)-5-(2-
15 ethylsulphonylethyl)-1H-indole (0.27 g, 0.8 mmol) in
dimethylformamide (dried over 4A sieves) (5 mls), was added
sodium carbonate (90 mgs) and ethyl iodide (0.07 mls, 0.88
mmol) at room temperature. The mixture was heated at 120°C
under nitrogen for 16 hours. After cooling to room
20 temperature the reaction mixture was partitioned between
ethyl acetate and water. The separated organic phase was
washed with water (3x), dried (Na,S0,) and evaporated in
vacuo to give an oil. Purification by column chromatography
on silica gel, eluting with CH,Cl,: EtOH: NH,OH (90:10:0.5)
25 gave the title compound as a gum (100 mgs). Anal. Calcd for
CioHyuN,0,S*1/4 CH,Cl,. 1/2 H20: C,61.04; H,7.85; N,7.40.
Found: C,60.80; H,7.69; N,7.48.[a]® + 60° (c=0.1, MeOH).
B. The following examples were prepared using the
procedure described in a) above but with the appropriate
30 alkyl halide in place of ethyl iodide. The alkyl halide
could be iodide or bromide with the optional presence of
sodium iodide. Solvents used were either dimethylformamide
or dimethylacetamide.

35



eluet was 8% triethylamne in ethyl acetate to afford the iml}&;%é%d%ﬁdafﬁy

a white solid: np, 118.0-120.0[err]C, [err]C NI\/R(CDCI[err]REPEL@JCLﬂ)
153.8, 131.6, 128.0, 122.9; 112.3, 111.9, 111.8, 101.0, 68.%57~56-0;"53"T,
44.7, 32.4, 25.0; [a][err] = -44[err] (CHC[err], ¢=1.0). Anal. calcd
for C[err]H[err]N[err]O C. 73.01; H, 7.88, N, 12.16. Found: C, 72.65; H,
7.91; N, 12.0 F. (R S)-5-Mthoxy-3-(Nnethylazetidin-2-vlinmethyl)-1
H-1 ndol e ‘I‘lnshee’t 28! "-'gla:.ed -56-

(R S) - 3- (N—Benz?’,{l 'iil

Rieti dinyl - 2-yl carbonyl ) - 5- met hoxy- 1H- i ndol e
was used. The chi i

| eluet was 10% triethylamne in ethyl
acetate to affor'd® onpound as a

i te-8dlid: np, 116.0-11 9.0C
Anal . cal od for C[err]H[err]N[err]O C, ;

01; H 7.88; N, 12.16.
Found: C, 72.61; H 7.99; N 12. 10 EXAMPLE eneral Method for the
Hydr ogenati on of

5-(2-Sul fonvl ethenyl) 3- (N-rrethyl pyrr
5- (2-sul fogivl et hyl ) - 3- (N-not hyl pyrrol i di n-

et hyl)-1Hindoles to Form
1)-1 Hindol es

H
35
10 L R lsolated Form Analysis % [o*
(Theoretical In brackets) o
c H N ¢=0. MeOH
H iPr Gum V0 CH,CY, 848 8. 7.55 +24¢
VA R0 84.29 B.24 7.48)
* Gum V2 CH,C1, V4 H,O 80.88 7.8 708 | 3°
CH,CH(CH,CHy (80.97 7.97 6.62)
(lsomer
15 R{. 0.40 S, CH,CL:
MeCH: NH, (80:10:)
* Gum V8 CH,CL, es.p e 7.45 +28°
CH,CH(CH,CHY (65.53 8.40 7.24)
(isomer 2 - R1. 0.38 S0,
20 CH,C1L,:MeOH:NH,
(sa:10:)
nPr Gum 120 CH,CY, 64.04 £y ] 752 | 4820
I ¥5HO (8377 8.38 7.42)
I {CH),CHCH, Gum 2 H,0 65.32 849 6.87 | +80° {
8.63 7.26)
25 8.82 7.0 | +65°
8.85 8.96)
30 =3= (N~ -2-ylme =1H- ele

(R)-5-Bromo-3~(N-methylpyrrolidin-2-yl-methyl)-1H-
indole (60 mg, 0.2 mmol) was dissolved in ethanol (1 mnL) and
hydrocgenated over 10% palladium on carbon (45 mg) at 60
p.s.i. of hydrogen pressure at room temperature for 16

35 hours. The reaction mixture was evaporated to dryness, and
the residue partitioned between ethyl acetate and 10%
aqueous sodium carbonate. The organic phase was dried
(Na,So,) , and evaporated in vacuo. The resulting residue was
purified by column chromatography on silica gel (eluting



A sol ution of 5-(2-sulfonyl ethenyl)-3-(Nnethylpyrrolidin ﬁ ﬁr#

(0.47 mml) _and 168%Pdr T (0. 150 g) in ethanolic hydrogen ¢ ﬁ afgg‘ig@g eq

from absol ute ethIBeénlﬁplﬁﬂ’-‘) and acetyl chloride (43 [erf]L)

N- di et hyl - oy m ErL) was shaken under a hydrogen at nosphere (15
“I

psi) at room LiNEe 20 hours. The resultant reaction m xture was
filtered throdgsl ‘ s earth (Celite (trademark)), washed with
absol ute et hanol and the conbi ned fi457=-at es were evaporated under reduced
pressure. The residue was partitioned between ethyl acetate and water. The
organi ¢ phase was separated, washed with water (3x), brine (1x), dried
(Na[ er r ] SO o7kt 89230 :dv SBHat KeORHILOH) eﬁ%&a‘d’%ﬁé&sﬁ@% Fompesng 42§el | ow

oi | . Col um Ly omat ger pphiga@kat hﬂo’i:oc H iGje1) sSIdae o) 75Uk £ wt,Bomawi t h
met hyl ene chlori de/absol utg et hanal / aimb ME 9 E‘) {alf,jord'ed f he ¥

appropri at e ISJ(%ﬁhyl%q}’rﬁ%ﬂvﬂtsh 10)i - §4 I’\I—sﬁ'et“yﬁ)y‘??oﬁqldl = RS8A-fethyl ) -1
H- i ndol e. pcedure, the foll ow ng conpounds were prepared:

E i 4B [ *‘d}ﬁcl}? |
A (R-5-(2- thylsulfonyle hyl ) - S(Wrolldln 2-vl met hyl ) -1Hi ndol e
(R -5-trahs- (2- Ethylsulfonyl ethenyl hyl pyrrolldln 2- yI n'ethyl) 1H|
ndol e (Exanpl e 4A){Ryp3 engdylo 3 CETIpo Ny h

3 XY ST IR nf: R0 1 phy
af f or ded theg ]H,gm&_ )¢ .33 mol , 0% as a gum TLC(CH[err]C[err]

Two solutions containing the reactants were prepared
separately as follows: To a stirred solution of N-
10 benzyloxycarbonyl-D-proline (1.0 gq) in anhydrous
dichloromethane (2 ml) and N,N-dimethylformamide (1 drop)
was added oxalyl chloride (0.5 mL), and the resulting
solution was stirred at room temperature for 1.5 hours.
The solution was evaporated under reduced pressure, and
15 remaining solvent was removed under high vacuum to give
the N-benzyloxycarbonyl-D-proline acid chloride. At the
same time, a solution of ethyl magnesium bromide (1.4 mL
of a 3M solution in ether) was added dropwise over 5
minutes to a stirred solution of 5-bromoindole (0.75 q)
20 in dry ether (18 mL). The mixture was stirred at room
temperature for 10 minutes, heated under reflux for 2
hours, then coocled to -30°C. A solution of the above N-
benzyloxycarbonyl-D-proline acid chloride in dry ether (4
mL) was added dropwise with stirring, and stirring was
25 continued for a further 1 hour. ©Ether (12.5 mL) and
saturated aqueous sodium bicarbonate (6.5 mL) were added,
and the temperature was allowed to rise to room
temperature. Stirring was continued for a further 10
minutes and the mixture was filtered. The solid was
30 washed well with ethyl acetate, and the combined filtrate
and washings were washed with water, brine and dried
(Mgso,) . Evaporation of the solvent gave an oil which
was chromatographed on silica gel. Elution with ethyl
acetate gave the title compound as a foam (0.82 g):
35 LRMS, m/z (relative intensity) 428 (M+ with ¥Br,5), 426
(M+ with ®Br, 5), 224 (19), 222 (21), 204 (62), 160



Et OH: NH err].—90:-10:1): Rlerr] = 0.3; [a][err] = + 62 (nEt1§ﬂ SHHﬂ”HQSKﬂIN
Anal . Calcd for CJerr]Herr]Nerr]Jerr]S 0.05 CHerr]d ferr LACED

63. 21; H, 76"1"'1‘i‘s eet._._ﬁwl# ¢#d: C, 63.55; H 7.61; N, 8.41
(R -5-(2- I\/Ethyl _I: rthyl) 3-(N-net hyl -prrrolidin-2- yIrrethyI)-lH-in

dol e
(R -5-trans-(2- I\/bthyl am nosul f onyl et he®8+) - 3- (N- et hyl pyrrolidin-2-yl net hyl
)-1 Hindole (Exanpl e 4B) was reduced as descri bed above.

Chr omat ograp’\k/%afforded the title co%und (65% as a foam Anal. Calcd for

Clerr]H err] NN88}q OBdr r {109ky | APad (FRpifd| EoTer F4EWRINSS: 7€,58.02739; N,
12.12; found:H(.4®; 66, 61$6'71b%ud& b%s%st ;EXAWRER ;3N, 6en8kal Synthesis of
3- (N-Benzvi oxvcar bonyl pyrrol i di n-2- )- 11 ndol es
3- (N-Benzyl oxyear bonyl - azeti di n-2- )-1Hi ndoI es, or

( N- Benzyl oxycar R4 5+ Bronat 1 pinelidind2teimethyl) FiH-

3 Al l L]
sol utlonsscorytﬁﬁgug the reactants were prepar ed separ at el y as follows. To
as

tirred sol of N-carboben-
A solution of (R)-3~(N-benzyloxycarbonyl-pyrrolidin-

2~ylcarbonyl) -5~-bromo-l1H-indole (1.04 g) in dry
tetrahydrofuran (20 nmL) was added dropwise to a stirred
suspension of lithium aluminium hydride (0.27 g) in dry
10  tetrahydrofuran (15 mL) at room temperature under an
atmosphere of dry nitrogen. The mixture was heated under
reflux with stirring for 18 hours and then cooled.
Additional lithium aluminium hydride (50 mg) was added
and refluxing was continued for an additional 3 hours.
15 The mixture was again cooled, lithium aluminium hydride
(40 mg) was added, and refluxing was continued for a
further 18 hours. The mixture was cooled and water (0.44
mL) was carefully added with stirring, followed by 20%
aqueous , sodium hydroxide (0.44 mL), followed by more
20 water (1.33 mL). The mixture was diluted with ethyl
acetate and filtered through Celite (trademark) filter
aid. The filtrate was washed with water, brine and then
dried (Na,SO;). Evaporation of the solvent gave an oil
which was chromatographed on silica gel. Elution with
25 dichloromethane/ethanol/concentrated aqueous ammonia
(90:10:0.5) gave the title compound as a solid (0.51 g),
m.p. 137-140°C (from dichloromethane/hexane); IR (KBr) .
1620, 1595, 1570, 1480, 1450, 1435 cm !; 'H NMR (DMSO-dy)
6§ 11.05 (br s, 1H), 7.65 (br 4, 1H), 7.31 (4, J=8.6 Hz,
30 1H), 7.21 (br 4, 1H), 7.16 (dd, J=1.8 and 8.6 Hz, 1H),
3.03-2.94 (m, 2H), 2.47 (dd, J=9.2 and 14.0 Hz, 1H),
2.36-2.26 (m, 1H), 2.33 (s, 3H), 2.09 (dd, J=8.7 and 17.3
Hz, 1H), 1.73-1.38 (m,4H); “C NMR (DMso-d,) § 134.8,
129.5, 124.7, 123.2, 120.7, 113.4, 112.1, 110.9, 66.1,
35 57.0, 40.5, 30.9, 29.1, 21.6; LRMS, m/z (relative
intensity) 294 (M* with ¥Br, 1), 293 (2), 292 (M* with



e

zyl oxyproline (D or L, 3 10-g—2%2.4 mmol, 1 eq) or
N- car bobenzyl oxyazeti di ne- 2- car(goxyl ic acid (Ror S or racena-lil'gS Sfﬁﬁ %ﬁ%m
or N-car bobenzyimasyet e spleedicid (R or S or racemate, 12.|4 mmﬁ')EPhJWED

added oxal yl chl a i, 18.4 mmol, 1.5 eq), and the resulting
ef fervesci ng sol on mas stirred at Fd@#\tenperature under nitrogen for
1.5 hours. The solution was then evaporated

anhydr ous net hyl§ i 1 g m.) with one drop dinethylformm de was

®Br, 1), 210 (14), 208 (15), 154 (8), 129 (42), 128 (19),
101 (26), 85 (57), 84 (100), 83 (30); [e¢)}® = + 62°
(methanol, ¢ = 0.10). Anal Calcd for C, H; ;N,Br. 0.25 H,0:
C, 56.48; H, 5.93; N, 9.41. Found: C, 56.65; H, 5.69;
5 N,9.23.
E LE 28
R)-5-(2-Ethylsulphonylethenyl)-3-(N-methyl-
pyrrolidin-2-ylmethyl)-1H-indole
A mixture of (R)-5-bromo-3-(N-methylpyrrolidin-2-
10 ylmethyl)-1H-indole (0.25 g), ethyl vinyl sulphone (0.14
g), tri-o-tolylphosphine (0.075 g), palladium (II)
acetate (0.013 g), triethylamine (0.25 mL) and
acetonitrile (3 mL) was heated under reflux for 17 hours
in an atmosphere of nitrogen. The mixture was evaporated
15 and the residue was chromatographed on silica gel.
Elution with dichloromethane/ethanol/ concentrated
agqueous ammonia (90:8:1) gave the title compound as a
foam (0.185 g): TLC {(dichloromethane/-ethanol/
concentrated aqueous ammonia, 90:10:1): R, = 0.5. Anal.
20 calcd for CiH,N,0,S. 0.2 CHCl,: C,62.55; H,7.04; N,8.02.
Found: C,62.65; H,6.94; N,7.92.
EXAMPLE 29
R)}-5-(2~Ethylsulphonylethyl)-3-(N-methylpyrrolidin-
2-ylmeth 1B-indole
25 (R)-5-(2-Ethylsulphonylethenyl) -3~ (N-methyl-
pyrrolidin-2-ylmethyl)-1H-indole (157 mg) was dissolved
in a mixture of ethanolic hydrogen chloride [prepared by.
addition of acetyl chloride (0.043 mL) to ethanol (10
mL) ]}, N,N-dimethylformamide (7.5 mL) and water (0.1 mL)
30 and the solution was shaken under a hydrogen atmosphere
(15 psi) at room temperature for 18 hours in the presence
of 103 palladium on carbon (150 mg). The mixture was
filtered through Arbacel (trade mark) filter aid and the
residue was washed well with ethanol. The combined
35 filtrate and washings were evaporated under reduced
pressure and the residual oil was partitioned between



- 12 - .undeL_Léxuuxxiquess+w4}- and any remaini ng sol vent wap|geSHEEECHAS BREN
the residual oil u5|no,h| %guunlto afford the N benzyl ox} carb@myUﬂmgllne

acid chloride. . a solution of ethyl mgnesi ym-bromde—{370
Min ether, 4.1 ﬁ';ltn , 1 eq) was added to a stirred solution of
the indole (12. f “’ydrous ether (50 nlL), and this cloudy solution
was heated at reflux under nitrogen fe604.5 hours to formthe

i ndol emagnesi um brom de salt. The praline acid chloride was then dissol ved
in methylene chloride or ethyl ether (3 nL), and this solution was added
dropwi se to th&hyﬂlacetatalanﬂoaHOQQFﬁQnsrﬁﬂ#@ﬂhgﬁ@@ﬁ@#tsr§9l§§195kt at

room tenper at ghg, of‘QQni@eléf&"Ja'f’smse?‘é%Eé&n wastidd Q:}i&%% %tlh"e"seqrﬁh room

t enperat ure under I']Itl’Oﬂfe A safurate tIOI’] of sodium
)\I

hydrogen car b¥AREE ( Z91APyednq byt hPrineet and (SBeﬁL)dﬁé§ t hd¥azRed to the
reaction mxt mpoitadibhl Soffl Xthe € silsrenitdogave! Yawt idgined whdlchl Swaksnut es.

e N A
dichloromethane/methanol/ concentrated aqueous ammonia
(90:10:1) gave the title compound as a qum (110 mg): TLC
(CH,C1,/CHOH/NH;; 90:10:1): Re = 0.3; [a]® = +62°
(methanol, ¢ = 0.10). Anal. Calcd for C;H,N,0,S. 0.05
10 CH,Cl1l,: ¢,63.21; H,7.67; N,8.17. Found: C,63.55; H,7.61;
N,8.41%.

EXAMPLE 30
~5=(2~-B sulphonylethyl)~3-(N-methylpyrrolidin-
~ylmethyl) -1H-indcle hemisuccinate
15 A solution of succinic acid (69 mg) in hot ethanol
(3.5 mL) was added slowly with stirring to a solution of
(R) -5-(2-ethylsulphonylethyl) -3~ (N-methylpyrrolidin-2-
Ylmethyl)-1H-indole free base (390 mg) in ethanol (3.5
mL). The solution was evaporated and the residue was
20 triturated first with ether and then with ethyl acetate
to give the title compound as a solid (375 mg): mp 59-
62°C: {a]® = + 36° (methanol, ¢ = 0.10). Anal. Calcd for
C;sHN,0,S. 0.5 CHO,. 0.25 CH,CO,C;H;. 0.5 H,0: C,59.00;
H,7.42; H,6.68. Found: C,59.17; H,7.37; N,6.73.
25 EXAMPLE 31
-5~-(2-Benzenes (-] ethe =3={N-methyil-~-
0lidin-2-yimethyl)-1H-indole hydrobromide
A mixture of (R)-5~bromo-3-(N-methylpyrrolidin-2-
ylmethyl)~-1H-indole (0.25 g), phenylvinylsulphone (0.19
30 g), tri-o-tolylphosphine (0.075 g), palladium (II)
acetate (0.0125 g), triethylamine (0.25 mL) and
acetonitrile (2.5 nL) was heated under reflux for 42
hours in an atmosphere of nitrogen. The solvent was
evaporated and the residue was chromatographed on silica
35 gel. Elution with dichloromethane/methanol/



. . ]
copious, anbunts of ethyl acetate, and the ethyl acetate |ayer

fromthe agueous | ayer which was ex- tracted with ethyl acetdt @Lﬁ
m.). Al et hghis SheclmBen®eplacekt s were conbi ned, dried, and ev.—nor at Ej%r

H‘ Hmm}umuﬂual oi I /solid was flash chromatographed using

reduced press

silica gel
t he deS|red

\_.‘

SREPE ]

G eskEn

ed with an appropriate solvent systemto afford

-61-
3- (N-benzyl oxycar bonyl pyrrol i di n- 2- yl carbonyl )i ndol e. 3- (N- benzyl oxycar bo-
nyl azeti di n- 2-yl carbonyl)-1 Hindole, or

3- (N-benzyl oxadridditipd ted eaqriledus - uﬁmimnybo JLoH.)' ndave. tha title

(S)-3-(N-Ben

N- Car bobenzyl%‘lﬂop%"a el p{&rﬂ)’{ {@é§4Z€X ?Té?of?/!aé %rgrltt%oxiolgt)l%)ng?lh;l

acetate gr adl%nzoﬁ.exar!mraf lgB3deCH,Chs tCIse-'b'brrp&iuﬁdZPyl af - Tanged from

27 to 43% a
af f orded an

164. 0-16550[err] C,
cnerr]; [err]H NV%

eC | Li ggtion in ethyl acetate/hexanes
xoa‘ﬂf#| cdl sarrdl e ‘as 8>§S.wﬁl fL’eggrystal line solid: np,
I R (KBr) 3250, m&, 1585, 1520, 1485, 1450, 1425

i nterpreted f or eacbolutlon of (R) -5- (2-b.enzenesulphonylethenyl) -3-N-

10

15

20

25

30

35

methylpyrrolidin-2-ylmethyl)-1H-indole hydrobromide
(0.214 g) and 10% palladium on carbon (0.15 g) in a
mixture of absolute ethanol (10 nL), N,N-
dimethylformamide (1 mL) and water (2 drops) was shaken
under a hydrogen atmosphere (15 psi) at room temperature
for 18 hours. The mixture was filtered through Celite
(trademark) filter aid and the residue was washed well
with ethanol. The combined filtrate and washings were
evaporated under reduced pressure and the residue was
partitioned between ethyl acetate and 2M aqueous sodium
carbonate solution. The organic layer was separated,
washed three times with water, followed by brine and
dried (Na,SO,). Evaporation of the solvent gave a gum
which was chromatographed on silica gel. Elution with
dichloromethane/methanol/concentrated agqueous ammonia
(90:10:0.5) gave the title compound as a foam (0.096 g).
Anal. Calcd for CypH,N,0,Ss. H,0: C,65.97; H,7.05; N,7.00.
Found: C,65.51; H,6.77; N,7.45.

EXAMPLE 33
-5« {2«-B8 ene 1} =3=(N-mat -
olidin-2- [ =1§- succinate

A solution of succinic acid (95 mg) in ethanol (5
mL) was added to a solution of (R)-5-(2-benzene-
sulphonylethyl)-3-(N-methylpyrrolidin-2-ylmethyl)-1H-
indole free base (620 mg) in ethanol (5 mlL). The
solution was evaporated to give the title compound as a
foam (680 mg): (a]® = + 29° (methanol, ¢ = 0.10). Anal.

the [err] HNWR w ||

be




: <7
conpound separately with t nor e abundant conforner quot ed ¢f Clek
[ more ab onforner] 9.83 (br s, 1 H), 7.53 (d, J=3.4 HZTIHiSI i“)’ TEHI'\!3 BEEN
7.42-7.30 ('1%5 4 4

H), 5.25 (d, TR 514(d J=12.5 Hz, 1 H), 5.07-4.99 (m 1 H),
3.74 (s, 3|—|)"Ei W ﬁ“ 2.28-1.84 (m 4H) and [err] [l ess abundant
conforner] 9. , 7 90 (d, ~¢32.3 Hz, 1 H), 7.59 (d, J=3.4 Hz,
1H), 7.24 (d, J=9.0 Hz, 7.06-6.90 (m 5H) 6.88 (dd, J=2.7 and 9.0
Hz, 1 H, 507499(m 2H) 496488(m 1 H, 3.86 (s, 3H, 3.78-3.55
(m 2H), 2. 28:31::&41{6?‘:1 egi;,',n , 0.5 (CHiQLI veoidR eCHON) 679 #H3); 378
(Merr], 33), Szgé[é 74?1 (6 @0 ( 1 ;L46 (10), 91 (100). Analysis:
calculated f ﬁ[’ fN F]‘ err “69.83; H, 5.86; N, 7.40; found:

C, 69.81;, H

nd 9. BEMCEQ

éémasﬁe@@aeﬁmm =8.9 Hz, 1H), 6.69 (dd, J=2.

|

CSGBZSZN H7/6491; B,6.12.

(R) - S- (N-Benzyl oxycar bonyl pyrrol i di agygponyl) - 5- met hoxy- 1Hi ndol e
N- Car bobenzyf oxy- Dprol I ne was usec romal ography u5| ng 40 60% et hyl

acetate @&radient

25 to 369 amae QQMQ n- 1 5{», 1 ;mm-gﬂaa:neet hyI acet at e/ hexanes

af forded an
66.0[err] C.

10
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Ci doghm RTICRERTIT NG Y A
ylmethyl)-lH-lndole (0.40 g), 4-methy1phenylvinyl—
sulphone (0.273 g), tri-o-tolylphosphine (0.085 gq),
palladium (II) acetate (0.031 g), triethyl-
amine (0.42 g), and acetonitrile (20 mL) was heated under
reflux for 16 hours in an atmosphere of nitrogen. The
mixture was cooled and partitioned between ethyl acetate
and 10% aqueous sodium bicarbonate solution. The organic
layer was washed with brine, dried (Na,s0,) and
evaporated. The residual orange oil was chromatographed
on silica gel. Elution was commenced with
dichloromethane/methanol (s0:10), followed by
dichloromethane/methanol/concentrated aqueous ammonia
(90:10:0.25), gradually increasing the concentration of
concentrated agqueous ammonia to 1%. The later product-
containing fractions were evaporated to give the title
compound as a foam (226 mg): [a}® = + 71° (methanol, c =
0.10). Anal. Calcd for C,HN,0,S. 0.15 CH,Cl,: C,68.27;
H,6.51; N,6.88. PFound: C,68.26; H,6.54; N,6.99.
EXAMPLE 35

=5=-[2=({4-M8 -] - on e l=3=(N-— .

1?501

-2~- =1H-indole

A solution of (R)-5-[2-(4-methylphenyl-
sulphonyl) ethenyl]-3-(N-methylpyrrolidin-2-ylmethyl)-
1H-indole (0.18 g) and 10% palladium on carbon (0.20 g)
in ethanolic hydrogen chloride ([prepared from absolute
ethanol (25 mL) and acetyl chloride (35 uL)] was shaken
under a hydrogen atmosphere (15 psi) at room temperature
for 16 hours. The reaction mixture was filtered through
Celite (trademark) filter aid and the residue was washed

dNged from



pound wa ical in all %espects with the spectral and p yﬁ;scghi_,_da}a Qf
Its enanti rshgegﬂfsﬂtecntﬂ npound of Exanple 3A); HRWMS: calicul at}?ﬁ—‘ﬂ\@ﬁb
Clerr] H err] Nggt 78.1582; found: 378.1573. C.

(R) - 3- (N- Ben3 m pyrroli di n- 2- yl car bonyl ) - 5- di benzyl am ne- 1H- i ndoI
e N- Car DeRse oxy-D-proline was used. Trituration of the extraction
residue with diethyl ether afforded thgztitle conpound as a solid: np,
176.0-177.0C, LRV5 (nmlz, relative intensity) 543 (100, Merr]), 453 (10),
407 (7), 339 (40), 307(10), 247(10), 154(38); [a][err]=+112 (THF, c=1.0);
Anal . cal cd fwelD[wit]zHgaehahNﬂ.err}rﬁgecbinbiﬁednimﬁraﬁe &nd2 washingss.

Found: ‘G, 77. 3araHay, §9a Q!i angrzry?uce%oﬁrﬁsgr ?ﬁ8x§/:hfl+ esidue

(R -3-(N-Benzy oxycar ony erl car
N- Car bobenzy| ¥8%- Damté@d@lﬂedl dekween\oethybdacesatign and oAt GGEAWS usi ng

elution with 4844&hhetator®dY so1ution. The organic layer was
5 saturated, washed three times with water, followed by
brine and dried (Na,S0;,). Evaporation of the solvent gave
a gqum which was chromatographed on silica gel. Elution
with dichloromethane/methanol/concentrated aqueous
ammonia (90:10:0.25) gave the title compound as a foam
10 (108 mg): [a)® = + 30° (methanol, ¢ = 0.10). Anal. Calcd
for C,H,N,0,S. 0.05 CH,Cl,. 0.5 H,0: C,67.55; H,7.15;
N,6.84. Found: C,67.51; H,7.04; N,6.98.




ene ?rthg[Ld,ta,_aI_L@Pdeﬂ’Thetitle conpound as a tan foam L (mz, relative
intensity) 392 (90 Flg 348 (27), 284(13), 273 (12), 258 ( A5)HIS BHEET 4AK, BEEN
217 (58%38&_6‘:3{ | i RVMS: cal culated for CJerr]H err] N err]ig e”hEPL%CED

Found: C, 69.35; H 5.33;, N, 7.64.

, H :
(S)-3-( m : nyl azeti di nyl - 2-yl carbonyl ) - 5- met hoxy- 1H-| ndol e
(S)-NCar enzyl oxyazeti di ne- 2- car boxg4+ c acid was used. Trituration of

the extract residue with absolute neth- anol afforded the title conpound as
a white solid: np, 1 99.0-200.0C. Anal. calcd for (Jerr]Herr]Nerr]('err]:
C, 69.22; H 5.53; N 7.69. Found: C CBAIMS: H 5.33; N, 7.64.

1. A compound of the formula

\\[l\|11\\\l%}l@l‘ll\&\l\;\\\\[lﬁ

10 wherein n is 0, 1, or 2; R, is hydrogen; R, is selected
from hydrogen, halogen, cyano, OR,, —-(CH,),~(C=0)NR{R,, -
(CH;) u~SONRsRg, =(CHy)a~NR;(C=0)Ry, -(CH;);~NR;SORg, = (CH,) -
S(0),Rg, -(CH;)a~NR;(C=0)NR:Rs, = (CH,),~NR;(C=0)OR,, and
-CH=CH(CH,),Ryy; R; is selected from hydrogen and C; to C

15 linear or branched alkyl; R, is selected from hydrogen,
C, to ¢ alkyl, and aryl; R; and R; are independently
selected from hydrogen, C, to C¢ alkyl, aryl, and C, to G
alkyl-aryl or R; and R taken together to form a 4, 5, or
6 membered ring; R; and R; are independently selected from

20 hydrogen, C, to ¢, alkyl, aryl, and C; to C, alkyl-aryl; R,
is selected from hydrogen, C, to C, alkyl, aryl, and C, to
C, alkyl-aryl; R,, is selected from -(C=0)NR,R; and
-SO,NR;R;,, wherein R; and R; are defined as above, and
-NR,(C=0)R,, -NR,SO;R;, -NR,(C=0)NRR;, -S(0),R; and

25 -NR,(C=0)OR,;, wherein R;, R;, and R, are as defined above;
yis 0, 1, or 2; xis1o0or 2; m is 0, 1, 2, or 3; and the
above aryl groups and the aryl moieties of the above.
alkylaryl groups are independently selected from phenyl
and substituted phenyl, wherein said substituted phenyl

30 may be substituted with one to three groups selected from
¢, to ¢, alkyl, halogen, hydroxy, cyano, carboxamido,
nitro, and C, to C, alkoxy and the pharmaceutically
acceptable salts thereof.

Rt

2. The R enantiomer of a compound according to
35 claim 1.



=P

- 13 - . F. | Tms Sheet Has Been Replaced

(R S)-3 yl azeti di nyl - \l“aum mmtmet hdxXAHIQ IRHERBIHAS BERH
(RS)- h“ Hﬂmwﬂ Mg et | di ne- 2- car box sed. {Tri t URBRLAGAD of
t he ext i\ "E absol ute nmet hanol afforded the title compound—as—a

white sol i d: fp, ¥199. 0~ 200. 0[err]C. Anal. calcd for err]

H[er7r]5l;l[err]CIerr] C, 69.22; H, 5. 5365N' 7.69. Found: C, 68.85; H, 5.47;

3. A compound according to claim 1 wherein R, is
hydrogen; R, is =(CH;)4,~SO,NHR;, =(CH;),~NHSOR;, =(CH;)n~
SO,R;,, ~-{CH;),~(C=O)NHR;, or -(CH),~NH(C=O0)R,; R, is
hydrogen or methyl; and m, Rs; and R are as defined in

5 claim 1.

4. A compound according to claim 1, said compound
being selected from:

(R) -5-methoxy-3-(N-methylpyrrolidin-2-ylmethyl)-1H-
indole;

10 (R) -5-bromo-3- (N-methylpyrrolidin-2-ylmethyl)-1H-
indole;

(R)-S-(z-ethylsulfonylethyl)-3-(N—methylpyrrolidin-
2-ylmethyl)-1H-indole;

(R)-5-(2-methylaminosulfonylethyl)-3-(N-

15 methylpyrrolidin-2-ylmethyl)-1H-indole;

(R) -5-(2-methylaminosulfonylethyl)-3-(pyrrolidin-2-
ylmethyl)-1H-indole; ’

(R)-5-(2-methylaminosulfonylmethyl)-3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole;

20 (R) -5-carboxamido-3- (N-methylpyrrolidin-2-ylmethyl) -
1H-indole;

(R)-5-(2-methylsulfonylethyl)-3-(N-methylpyrrolidin-
2-yl-methyl)-1H-indole;

(R)-5-(2-methylsulfonamidoethyl)-3-(N-

25 methylpyrrolidin-2-ylmethyl)-1H-indole;

(R)-5-(2-aminosulphonylethenyl)-3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole;

(R) -5~ (2-aminosulphonylethyl) -3~ (N-methylpyrrolidin-
2-ylmethyl)-1H-indole;

30 (R) -5-(2-N,N-dimethylaminosulphonylethyl) -3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole;

(R)-5-(2-phenylsulphonylethyl)-3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole hemisuccinate;

(R) -5- (2-ethylsulphonylethyl) -3-(N-methylpyrrolidin-

35 2-ylmethyl)-1H-indole hemisuccinate;



EXAI\/PJ_E_A,——Geﬁer—a'I*“IVEt‘Ffb‘d for wt he Synt hest s, of
5-trans- v] atdasqy| ) - 3- (N—”'ﬂ 2- vl rret hyIT)!'USiliHlE%diAésBEE'
| llf Iﬂmll HHIILm 4’leq), REPLACED

A m xt uf Wri at e Vi ny

trl-otol fiip. 075 g, 0.25 nhol", d. 3% eh), palladlum(H) acetate

(0. 013 g) |IREIVIERAh K 8 e (0.25 m., 1.79 rrrml 2 eq), and

(R) - 5- br ono- 3 (N-met hyl pyrrol i di nyI réé#ayl ) - 1H i naole (0.25 g, 0.85 nmol)

i n anhydrous acetonitrile (3 nL) was heated at reflux under nitrogen for 17
hours. The resultant reaction m xture was evaporated under reduced

pressure, and the (&) dle~vad ~doh@mYdhe 8nkP hej¥apRdoh ¥st hg 3r1(¥a gel and
elution with mgtﬂyhg@&gﬂ@iﬁd@iﬁme’qmmmmm a (90:8:1) to afford

h |
(R 6 L1 e B B R TR e PRS0 S A5 ORY A N IRFIRT TR AY D) SRRy ) - 11t i

ndol e methylpyrrolidin-2-ylmethyl)-1H-indole;
5 (R)-5-(2-(4-methylphenylsulphonyl)ethyl)-3-(N-
methylpyrrolidin-2-ylmethyl)~1H-indole;
(R) =5-(3-methylsulphonylaminoprop-i-enyl)-3-(N-
methylpyrrolidin-2-ylmethyl)~1H-indole;
(R)-5-(2-ethylsulphonylethyl)-3-(N-2-
10 propylpyrrolidin-2-ylmethyl)~-1H-indole;
(R)-5-(2-ethylsulphonylethyl)-3-(pyrrolidin-2-
ylmethyl)~1H-1indole;
(R)-5-(2-(4-methylphenylsulphonyl)ethenyl)-3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole; and
15 (Ry=-5-(2-methylsulfonamidomethyl)-3~(N-
methylpyrrolidin-2-ylmethyl)-1H-indole.
5. A pharmaceutical composition for treating a

condition selected from hypertension, depression,
anxiety, eating disorders, obesity, drug abuse, cluster

20 headache, migraine, pain, and chronic paroxysmal
hemicrania and headache associated with vascular
disorders comprising an amount of a compound according to
claim 1 effective in treating such condition and a
pharmaceutically acceptable carrier.

25 6. A pharmaceutical composition for treating
disorders arising from deficient serotonergic
neurotransmission comprising an amount of a compound
according to claim 1 effective in treating such a
disorder and a pharmaceutically acceptable carrier.

30 7. A method for treating a condition selected from
hypertension, depression, anxiety, eating disorders,
obesity, drug abuse, cluster headache, migraine, pain and
chronic paroxysmal hemicrania and headache associated
with vascular disorders comprising administering to a

35 mammal requiring such treatment an amount of a compound



9

Ethyl vi nyl sul fone was ed, and chronat
corrpoundf(-é‘séki)—"as/ﬁ"vﬁ"t_gsf oam TLC (|}

T s

90:10: 1) : R]. Jktedsi s: cal cul a

[err] 0.2 ¢k sar WEGMIERHIN C 62.55; H 7.0%; ™, "8.82;*Tound: C,

6.94; N 7.|9RRETIRRRIIRURE AR

(R) - 5- t r ansHEERIS nT nosul phonyl etlggnyl ) - 3- (N-net hyl - pyrrolidin-2-yl neth

yl)-1Hi ndol e N- net hyl vi nyi sul f onam de was used, and chr omat ogr aphy
afforded the title conpound (71% as a white foam Analysis: calculated for

Clerr]Herr] N{cmdx]cﬁ{ngrr]ts [ @laimD. 1 CHdfffedtGdecr rin Qre@®xidny Hudch 84; N,
12. 29; found: 5%&14 H 6.77; N, 11.97. EXAMPLE 5 GCeneral Procedure
for the Hydrlope ction of

3- (N-Benzvl oxycar l#onylA pmtmadfnrztyneaﬁﬂngl Wﬁﬂrﬂﬁaél @&rising from
deficient serotonergic neurotransmission comprising

5 administering to a mammal requiring such treatment an
amount of a compound according to claim 1 effective in
treating such a disorder.

9. A compound of the formula

10 C:j:

18
wherein W is -CO,R;; or R;; Q is CH, or C=0; n is 0, 1 or
2; Ry is hydrogen; R, is selected from hydrogen, halogen,
cyano, OR,, =(CH,),~(C=O)NRR;, =—(CH,),~SONRR;, —(CH,)a~
NR;(C=0)R;,  —(CH;).~NR;SO,R;, —(CH;)n~S(O),Ry, —(CHp)n~
20  NR,(C=0)NRR,, -{CH,),~NR;(C=0)OR,, and -CH=CH(CH,),Ry; X is
lLor2;mis 0, 1, 2, or 3; R; is selected from hydrogen
and C, to C4; linear or branched alkyl; R, is selected from
hydrogen, ¢, to C4 alkyl, and aryl, Ry and R; are
independently selected from hydrogen, C; to G alkyl,
25 aryl, and C, to C; alkyl-aryl or Rs; and Ry taken together
to form a 4, 5, or 6 membered ring; R, and R; are
independently selected from hydrogen, C; to Cs alkyl,
aryl, and C, to C, alkyl-aryl; Ry, is selected from
hydrogen, C, to C, alkyl, aryl, and C, to C, alkyl-aryl; Ry
30 is selected from ~(C=0)NR;R; and -SO,NRRs, wherein R; and
R; are defined as above, and -NR;(C=0)R;, -NR;SO,R;,
~NR,(C=0)NR;Rs, -S(O),R; and -NR,(C=0)OR,, wherein R;, R;, Ry
and x are defined as above; y is 0, 1, or 2; Ry, is
selected from C, to C; alkyl, benzyl and aryl; and the
35 above aryl groups and the aryl moieties of the above



3- (N-Benzvl oxycarhbonyl p rrd-2—y+—n=e{—hyl—9——]rl=l-4 ndol es BISTENEET HAS BEEN

and
3(I\I-I\/Ethylpyrrolld|n2y|rrethy " n,
T T 1 T
l'ithium Viilide (0.152 §, %.00 Mnof, 2 eq) in anhydrous

tetrahyd at O[err]C was added rapidly a solution of the

3- (N-benzyl oxycar bonyl pyrrolidin-2-yl agghyl)-1Hindole or the 3-(N benzy-

| oxycar bonyl pi peri d-2-ylnethyl)-1Hindole (2.00 nmmol) in anhydrous
tetrahydrofuran (5 nL). The resulting mxture is heated at reflux under a
ni trogen at rmallkifﬂearyl groups Arelindependentlyi selected fowm phenydd wat er
(0.25 ), 15%hA0uGRUE; Pﬁe&gﬂaﬂgsz' &r?%ﬂ«)a AL iR 0 her (0.75

m.) were added sequenti esulting mxture was stirre at 25C for

30 ni nut es, fFIPﬁ’ebéoFmEﬁ%P-QQ#@Q‘ Mi@a?%ev% thyggodrewRs HRlacked fcop
pressure. Thec egbdug \WA%yaQ! UHEN SqurD, ?&f@ahpdcyahag Yarivoxagdldo,
(approxi mat e rTTT#‘rSO g) and _eluti on v%g hasol ution met hyl ene chl ori de:
nmet hanol : tEth?BFo?x d:é’ ¥Y- or other appropriate solvent system
to afford the correspondmyg B- éﬁhmdm;dmydsf ohi dompoudny! aecbylling Mo ndol e
or 3- (N—rrethylg_ Ed 2-ylmethyl)-1 Hindole. Foll owi ng this procedure
the fol |l ow ng 3@% Ads were prepared:

11. A compound according to claim 9, said compound

being a compound of the formula

10 CN/ CO,Ryy
On
Ry
N It
N
|
15 Ry

wherein n, R;, R, and R, are as defined in claim 9.
12, The R enantiomer of a compound according to
claim 11. _
20 13. A compound according to claim 11 wherein R, is
hydrogen; R, is -(CH,),~SONHR;, =~(CH,),~NHSOR;, -(CHp)g~
SO;Ry, —(CH,),~(C=O)NHR; or -(CH,),~NH(C=0)R;; m is 0, 1, 2,
or 3; Rs; is hydrogen, C, to C; alkyl, aryl, or C, to G
alkyl-aryl; R, is selected from C, to C4 alkyl, benzyl and
25 aryl; and the above aryl groups and the aryl moieties of
the above alkylaryl groups are independently selected
from phenyl and substituted phenyl, wherein said.
substituted phenyl may be substituted with one to three
groups selected from C, to C, alkyl, halogen, hydroxy,
30 cyano, carboxamido, nitro, and C, to C, alkoxy.
14. A compound according to claim 9, said compound
being a compound of the formula

35



<>

A | THIS SHEET HAS BEEN
(R) - 5- (Met hyl ami nosul f onl net hyl') - 3- (N- et hyl pyrrol i di n-2-ylimet hybkgpiddepndol
e

(R-3-(N Benzyl oxycar bonyl pyrrolidin-2-yl methyl)-5-(nmethyl am nosul fonyl meth
yl)-1H1n Pesedepiatice reaction residue after aqueous work-up as

descri bed FIMBGINESIETHIUrated with alggel ute nethanol to afford the
title corrp' g sl a solid: np, 213.0-214. 0[

(DVMSO-d[err]) (br s, indole NH, 7.51 ﬂlm" wm’ﬂ!@ﬁ? 31 (d
J=8.3 Hz, 1H), 7.16 (br d, 1H), 7.08 (bmydd, J=8.3

sul fonam de NH), 4.35 (s, 2H), 3<73‘/‘2 95 (m 2H), 254(d J47Hz
3H), 2.52-2.38 (m 2H), 2.35 (s, 3H) %10 (br, q, J=B.2 Hz, 1.75-1.40
(m 4H); [a][err]=+89[err] (DVS® d] er c=1.0); Anal. calcd for
C[err]H[err]N[err]SCIerr] C, 59773 X- 21; N, 1113. 07. Found: C. 59. 66;

H 7.29; N 12.81
(R -5- Anithoret hyl - 3- (N—rret hyl pyrrolidin- 12 vl met hyl ) - 1Hi ndol e
(R)-3-(N-Benzyl oxcar bonyl pyrrolidin-2-ylsget hyl ) - 5-cyano-1 Hindol e was
used. Columm chr omat ogr aphy us- ing elution with 9:1:0.1 [ nethyl ene
chl ori de: net hanol : ammoni um hydr oxi de] afforded the title conpound as a
white f oalmerfedmy G MR Reand RgSaste ag2definey i oladm)9.122. 8,

121.4,117.1, 112. §5 11lppe RS ePantiofnefbot ‘Aoc.som;?bjun% a%%o%ding to
10 claim 14.
16. A compound according to claim 14 wherein R, is
hydrogen; R, is hydrogen or methyl; and R, is -SO,NHR,,
NHSO,R;, -SO,R;, =(C=O)NHR; or -NH(C=0)R;, wherein R; and R;
are as defined in claim 9.

15 17. A process for preparing a compound of the
formula
Ry
%
R, On
20 A\ 1
N
|
R

wherein n is 0, 1, or 2; R, is hydrogen; R, is selected
25 from hydrogen, halogen, cyano, OR,, ={CH,).~(C=O)NR,R;, -
(CH,) n~SO;NR;R;, = (CHp) u-NR;(C=0)R,, =(CH,),~NR;SO,R;, —(CH,) -
S(0);Rs, =(CH;)4~NR;{C=O0}NRsRs, —{(CH;),~NR;(C=0)OR;, and
-CH=CH(CH,) ,R;y; Ry is selected from hydrogen and C, to C
linear or branched alkyl; R, is selected from hydrogen,
30 C, to C; alkyl, and aryl; R; and Ry are independently
selected from hydrogen, C, to C4 alkyl, aryl, and C; to G
alkyl-aryl or R; and Ry taken together to form a 4, 5, or
6 membered ring; R, and R; are independently selected from
) hydrogen, C; to C; alkyl, aryl, and C, to C; alkyl-aryl; R
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is selected from hydrogen, C, to Cs alkyl, aryl, and C, to
C, alkyl-aryl; R, is selected from -(C=0)NRR; and
-SO,NR;R;, wherein R; and R; are defined as above, and
-NR,(C=0)R;, -NR,SO;R;, ~NR;(C=O)NRsR;, -S(O).R; and
-NR,(C=0)OR,, wherein R;, R;, and R, are as defined above;
y is 0, 1, or 2; xis 1 or 2; m is 0, 1, 2, or 3; and the
above aryl groups and the aryl moieties of the above
alkylaryl groups are independently selected from phenyl
and substituted phenyl, wherein said substituted phenyl
may be substituted with one to three groups selected from
¢, to €, alkyl, halogen, hydroxy, cyano, carboxamido,
nitro, and ¢; to C, alkoxy, comprising

(a) reducing a compound of the formula

where Q is CH, or ¢C=0, W is -CO;R;; or R;, and R, is C; to
Cs alkyl, benzyl, or aryl, and R,, R, and R;; are as
defined above; :

(b) where R, is -CH=CH(CH;),Ryy and Ry, is as defined
above by reacting a compound of formula I where R; is H
or C, to ¢ linear or branched alkyl and R, is halogen and

R, is defined as above with a compound of the formula -

CH,=CH(CH,},Ry Wwhere R, is as defined above using
transition metal catalysis; or

(c) reacting the compound of formula I where R; is
hydrogen and R, and R, are as defined above with a
compound of the formula R,-Z where R, is C, to C; linear or
branched alkyl and Z is halogen and base; and,

if desired, converting a compound of formula I

to a the pharmaceutically acceptable salts thereof.
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%SFLET HAS BEEN
(R S) - 5- (wenyl met hyl ) - 3- (N— met hyl pi pi d- 2-yl rret y ki dep ndo
(RS) 3- ( N-1BRIsE: 2 39B#G¢ pi peri di n- 2-yl met hyl~5—methylamnasul f onyl met
hyl)-1 H'i nd anCol - um chromat ogr aphy "usi'ng ulution with

10% tri et hyl
col orl ess oi

121.0, 119.7,
25.5, 23.7;
(31), 142 (1

. . By "

-1 g 315
ARG NAERIERYIE
2% e ¥ 3, -

BF) L4 by H
) 'l NG

! [y }
& \ |

liRVBe(lettedr eiomni updi'dsrjan,s id,yo AR6alkyl M aryl) ,armit (6,

AUl acet ate affygrded the title conpound as a cl ear,
NIVR (DVBO-d[err]) [err] 135.9,127.7, 124.0, 123.6,
111. 9, 111.1, 63.,9 56.7, 56.3, 4.2, 30.5, 29.0, 27.9,

143

g erj Herr]N r??%g%%%lg%ﬁ 115/4%3]10%@%%:%%) (%?\@@A%gﬁ%t gd EBgFleral

Procedure fo
3-(N-Benzyl o
3-(N-Benzyl o
3- (Pyrrola di

10

15

20

25

30

35

r-m,ﬁax a#hﬂrelﬂdlkuando& @re defined as above, and

EISNRG SRt P TYRER PO B A

rrNBqW?@NBd; wmienaokes Randand (1 BE'PI aszd9fimegyalyoze#| ndol es

yis o0, 1, or 2; xis1or 2; mis 0, 1, 2, or 3; and the
above aryl groups and the aryl moieties of the above
alkylaryl groups are independently selected from phenyl
and substituted phenyl, wherein said substituted phenyl
may be substituted with one to three groups selected from
C, to C; alkyl, halogen, hydroxy, cyano, carboxamido,
nitro, and C, to C, alkoxy, comprising
{(a) reducing a compound of the formula

where Q is CH, or ¢=0, W is -CO,R;; or R;, and R, is ¢, to
Cs alkyl, benzyl, or aryl, and R;, R;, and R;; are as
defined above; '

(b} where R, is -CH=CH{CH,),R;, and Ry, is as defined
above by reacting a compound of formula I where R, is H
or C, to Cg linear or branched alkyl and R, is halogen and

R, is defined as above with a compound of the formula .

CH,=CH(CH,),R,, where R,y is as defined above using
transition metal catalysis; or

(c) reacting the compound of formula I where R; is
hydrogen and R, and R, are as defined above with a
compound of the formula R,~-Z where R; is ¢, to Cs linear or
branched alkyl and 2 is halecgen and base; and,

if desired, converting a compound of formula I

to a the pharmaceutically acceptable salts thereof.



. x>
A m xture_of the 3-(N-benzyltoxycarbonyl pyrrolidin-2- ylnethylrnékk+ﬁﬂg+e ObE“N
the 3- (N-benzyboxycar bon I§§per|d 2-yl methyl)-1Hi ndol e (2. )GHﬁhﬁi) 0% "

pal | adi um ofkigfagshiats aﬁuéio

hours. The rd§
earth, and the

i n absol ute

, and ammonium formate (1.26 g, 20 nnnﬂh~10'b
t npsphere Tor 4
[H{§kLt oneceous

Al The residue

k) was stirred under a i r .
M1k HiBQB I on i xture was fil I}Eg
iltrate was evapor at ecggnder

was col um chronmat ographed using silica gel (approximately 50'g) and
elution with a solution of nethylene chloride: neth- anol: anmonium
hydr oxi de [8: 2: 0. 218-0r Theé raggs= @dcairding teniclayimt amh wberéfior thehe

gozgszgfpgiggiééégng 1@h&xm§a¥&”ﬁ%h¥h%klP&%ﬁ%&kﬁEQS procedure the

fol | owi ng compoun ‘meaepﬁpgﬁﬁﬁEgpcordlngqto clalm 17 whereln for the

(R)-5-(Met hyl@mmdfeﬂylﬂ&hmw -B; (R ri@l i Ii-o%e\ﬁ

hylg -dfehfydal e

l.
(R -3-(N enz | oxycar banyl p roI|d|n ylnet neth Ian1nosuffony|neth
9\?&'5&&5 H}QIH )&H r'apﬁ?‘gzi é FERs QBove

yl)-1Hi ndol €
afforded the +{¢Hg emmmm, sn@ri@fnfydmiwza@x wrrmek:nml;CaM/Fh,( Rbendl err])

[err] 135.9,
120.9, 119. 7,

]1%2 %éi%% %%&235%“6%%1‘? X%-1,31.0, 29.0, 24. 6:

[a][err]=+4[err] (ZMSOA process according to claim 17, said compound

10

15

20

25

30

35

of formula I being selected from:

(R) -5-methoxy-3-(N-methylpyrrolidin-2-ylmethyl)-1H-
indole;

{R) ~5-bromo-3-(N-methylpyrrolidin-2-ylmethyl) -1H-
indole;

{(R)-5-(2-ethylsulfonylethyl) -3~ (N-methylpyrrolidin-
2-ylmethyl)-1H~-indole;

(R)-5-(2-methylaminosulfonylethyl)-3-(N-
methylpyrrolidin-2~-ylmethyl)-1H-indole;

(R)-5-(2-methylaminosulfonylethyl)-3-(pyrrolidin-2-
ylmethyl)-1H-indole;

(R)-5-(2-methylaminosulfonylmethyl)-3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole;

(R) -5—-carboxamido~-3- (N-methylpyrrolidin-2~ylmethyl) -
1H-indole; :

(R) -5—-(2-methylsulfonylethyl) ~-3-(N-methylpyrrolidin-
2-yl-methyl)-1H-indole;

(R)-5-(2-methylsulfonamidoethyl)-3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole;

(R)-5~-(2-aminosulphonylethenyl)-3-(N~-
methylpyrrolidin-2-ylmethyl)-1H-indole;

(R) -5~ (2-aminosulphonylethyl) -3-(N-methylpyrrolidin-
2-ylmethyl)-1H-indole;

(R)-5-(2-N,N-dimethylaminosulphonylethyl)-3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole;

(R)-5-(2-phenylsulphonylethyl)-3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole hemisuccinate;



d[err1 c=1 O)'

(R -3-( glont pyrrolidin-2-yl net hyI) 5-cyano- 1H i ndol e was used.
Col um : as descri bed above afforded the title conpound as
an off-white gum [err]C NVR (CDC [er-r'ﬂ?/-CD[err] QD) [err]138.1,127.2,125.0,

124. 4, 124.2, 121.0, 1134, 112.2,101.5,59.5,50.1,45.7,31.3,30.3,24.7; LRVS

(Mz, relative intensity) 225 179 100)
HRVS: cal cul ated f&R) Tﬁ'é&?ﬁﬂ[‘iiﬁ?wlemlh%}?.? T‘Bﬁlﬁﬁ']‘% }?ﬁﬁ‘g"’(‘
(R) - 3- (Pyrrol pdi imeedy et i inddid mﬁ@ilguccxnate; .
(R -3- (N-Benzyloxycar onyl pyrrol.i di n- gg/ rIe H yl) - H-|r1.g g)
Evaporation of the(®)rrard 2 sORER U SUIPRER Y §fDY ded the t|tIe
conpound as am@éfhiyepiefolidii+3+yMdRhydpciEedindpliegrr] 9.05 (br s, indole
NH), 7.50_(d, J=8. gl H) Sﬁﬁg(m
2H), 6. 905(5 1H), ?z.')_%s( 3 berwénec%é%l%ggggf?ﬁpjl e|36y71)]~2 ( SRRL
(m 3H, 2. 70metnmpmgmim-wmmy(lm-mﬁ)mdplﬁ 1.29 (m 1H) [a][err]
= +18 (CHC [err], -@- 2- (4%eth henylsulphonyl)ethyl) -3~ (N-
(R) - 5|Vbthoxy3 oI| i n-2-vnet h ﬂf
pyrrolldln-z-ylme yl) -1H-1ndole ;
(R) -5- (3-methylsulphonylaminoprop-1-enyl)-3-(N-
10 methylpyrrolidin-2-ylmethyl)-1H-indole;
(R)-5-(2-ethylsulphonylethyl)~-3-(N-2-
propylpyrrolidin-2-ylmethyl)-1H-indole;
(R)-5-(2-ethylsulphonylethyl)-3-(pyrrolidin-2-
ylmethyl)-1H~-indole;
15 (R)-5-(2~(4-methylphenylsulphonyl)ethenyl)-3- (N-
methylpyrrolidin-2-ylmethyl)-1H-indole; and
(R)-5-(2-methylsulfonamidomethyl)-3-(N-
methylpyrrolidin-2-ylmethyl})-1H-indole. .
21. A process for preparing a compound of t;he..
20 formula

.Ra a
T
25 ' N

wherein W is -COR,; or Ry; Q is CH, or C=0; n is 0, 1 or
2; R, is hydrogen; R, is selected from hydrogen, halogen,
30 cyano, OR,, =(CH;).-(C=O)NRRs, =(CH,).~SO,NR{R, =(CH)n~
NR,(C=0)}Rs, =(CH;)o—NR;SO;Ry,  =(CH;).=S(0}.Rs, ={(CH;) m—
NR, (C=O) NR;R,, -(CH,),~NR,(C=0)OR,, and -CH=CH(CH,),R,o; X is
1 or 2; mis 0, 1, 2, or 3; Ry is selected from hydrogen

]{e t1=-14[err] TTT11, coITHIS ;SHBENEIAS BEEN
éal cul ated for err err] N err] Wﬂﬁuﬁjﬂ 'luL §I8. 1433; |f oundREPLACED
308. 14pThis Sheet H Wﬂ *Cyano- 3- (pyr ol iedl n- ,; yl)‘lH‘inuul e
M

and C, to C; linear or branched alkyl; R, is selected from
35 hydrogen, €, to Cs; alkyl, and aryl, R; and Rs are



(R) 3- (N- Benzyl oxycar bonyl pyrrol I di n- 2 #QIWSEEN
used. Bvaporation of the filtrate maﬂ wlay!ﬂ'!j ﬁf’%
conmpound e BMRAIM 2, relati ve 100, b ‘fF m

155 (R | '119 (32); [a][err]—-12 (CHA [err], c= 1 0) Anal

cal cd for |dh l; | ' '

salt]: C, [iREIRHGMARGERIEEE 7 659. N 10. 1¥73Found: C, 67.74; H 7.53; N, 9.90.
E. (RS)-5- (I\/Ethyl am nosul f onvl met hyl ) - 3- (pi perI d-2-vl et hyl ) - 1H-i ndol e

(R S)-3-(N-Benzyl oxycar bonyl pi perid-2-yl met hyl) - 5- (net hyl ani nosuf f onyl met hy
| )-1H-i ndol e wgepsadent;éy selected dinamrehydre@ey, af: dtecCsbadkyBove

fforded th Ak DVSO-
Aerr)) Lerr) 4870 o170k a3, S SEF Ay EERIRRaTR, LAY kpgtger

56.8,56.7, 45t@ farm, a3144 529.9F 55 membered pEmg: R, (3%, Ry cREE ve

i ntensity) 323n @LBenHEhtl%%e(ﬂz%kedZ@rdilhydé el(\99)c 43 d, 1834 RS
cal cul ated for C&err éerr]N[err a . found; 321.1501.

EXAMPLE 78 elrkyr] aryl 15 s’elected from
hydrogen, C, to C4 alkyl, aryl, and c, to G, alkyl-aryl; Ry,
is selected from -(C=0)NRsRs; and -SO,NRGR;, wherein R; and
R; are defined as above, and ~NR;(C=0)}R;, =NR;SO,R;,
-NR,(C=0)NRR;, -S(0),R; and -NR,(C=0)OR;, wherein R;, Ry, R

10 and x are defined as above; y is 0, 1 or 2; R, is
selected from C; to C; alkyl, benzyl and aryl; and the

above aryl groups and the aryl moieties of the above
alkyl-aryl groups are independently selected from phenyl
and substituted phenyl, wherein said substituted phenyl
15 may be substituted with one to three groups selected from
C; to C; alkyl, halogen, hydroxy, cyano, carboxamido,
nitro, and C, to C, alkoxy, comprising
(a) where W is -COR;; and Ry, R;, Ry, and Q are as
defined above, by reacting a compound of the formula

20 R
N

Ry

25 wherein R, and R, are as defined above with an acid
chloride of the formula N-CO,R,,-proline with base; or
(b) where W is Ry, Q is CH,, and R, is ~CH=CH(CH,),Ryo"
and R,, Ry, and R, are as defined above, by reacting the
compound of formula V where R, is halogen, W is R;, Q is
30 CH, and R, and R, are as defined above with a compound of
the formula CH,=CH(CH,) R,, where R, 1is as defined above
using transition metal catalysis.
22. The process according to claim 21 wherein the
compound of formula V is an R enantiomer.



Gener al - P__Qc_edur_e_i—eip—%%e——léorrrul ation &TH!S SHEET HAS BEEN

Cat al yzed Cyditiiia - (N- Benzyl oxy-

car bonyl pyr r pagi ' (N-(2-hal ophenyl )-N-trifluoroacetyl am no) propene
s and 1-(N-Benzyl oxycar bonyl - ~74-

pi perid-2-yl)-3-(N-(2-hal ophenyl)-N-trifl uoroaetyl am no) propenes A

m xture of the . ) .

1- (N- benzyl oxycar Bohy| Y rREAGeSSH aecpriing ko g1paRogRenyhRrRin, SRidor oacet y

| am no) pr opensoround of formula V is a compound of the formula
COxRyy

gN/
n 0

3- (N- Benzyl oxycar bonyl Ryrro I di n-2- ylrm mg,Rs and 3 (l\ﬁgpmcgg
Benzvl oxyca‘hisﬁ PPy § _1 I met hyl) PaH-aei-tHn

10 wherein n, R;, R, and R, are as defined in claim 21.
24. The process according to claim 23 wherein the
compound of formula II is an R enantiomer.
25. A process according to claim 23 wherein for the
compound of formula II, R, is hydrogen; R, is -(CH,)_.-
15  SO,NHR;, -(CH,),~NHSOR;, - (CH;).~SO.R;, -(CH,),~(C=0)NHR; or -
(CH,) ,~NH(C=0)R;; m is 0, 1, 2, or 3; R; is hydrogen, C; to
Cs alkyl, aryl, or C, to C, alkyl-aryl; R;; is selected
from C; to ¢4 alkyl, benzyl and aryl; and the above aryl
groups and the aryl moieties of the above alkylaryl
20 groups are independently selected from phenyl and
substituted phenyi, wherein said substituted phenyl may
be substituted with one to three groups selected from C,
to C, alkyl, halogen, hydroxy, cyano, carboxamido, nitro,
and C; to C, alkoxy.
25 26. A process according to claim 21, wherein said
compound of formula V is a compound of the formula

R
N/ 3
()n

30 . - A\ 111

wherein n, R, R; and Ry are as defined in claim 21.



REPW/ _;__/ THIS Ssggg;\gé\g ?E@
- exy RpJ2 ’-8ny: ;)i p&“‘\“\@‘\“ﬂ““““@“Z hal ophenyl )-N-trifl uoroacety
, te

t hel-

| ami no) Germmariti RIRER) o rabut y-* | &mmoni um chl oride (2.00 mol ). and
pal | adi (i hitk eyl (0.089 g, 0.40 mmol, 0.2 eq) in a solution of
triethyls® nm.) and anhydrous N-Redi net hyl formam de (4 nlL) was heated

at reflux under nitrogen for 2 hours. The resulting reaction m xture was
evapor at ed under reduced pressure, and the residue,was|mggitjoqﬁa%betmeen
ethyl acetate (252if.) Ehe preeess acesydingtidiaim 2 HETSNL - Was
renoved, andcbﬁgo Heg¥S ebANET a WBET €3 At eririficanki .t i onal ethyl acetate
(25 nmL). The organic extracts were cQubi ned, .dr.ied ( por at ed
under reduced pre28ur et W%F&G@raéggc?ﬁ it grrggggré%nhgﬁgu?}/%g silica
gel (appr oxi yind0o@) fermuta IIDR,is rhydrdgen a Rji &8 yydeedeRr @F adi ent
in methylene chloride qr_an, ac gr adi in hylgﬁgaqﬁhgrgge_to
afford tie c ;}onaf’ag&s-lﬁ\l—'?@%' RHSGRH,, ' (sG] . ) o

NH(C=O)R,, wherein R; and R, are as defined in claim 21.



I oxycar bonyl pyrrolidin-2-ylnmethyl)-1Hindole or the etﬁas 1a°°d
3- (N-benzyl oxycar bonyl pi perid-2-yl methyl)-1 Hindole. Fdlf

procedure the follow ng conpounds were prepared: \\“\M\

(R) - 3- (N- Benzyl oxycar bonyl pyrrolidin-2-yl methyl)-1Hi ndoI e

(R) - 1- (N- Benzyl oxycar bonyl pyrrolidin-2-yl)-3- (N-(2 |odophenyl) N-trifluoroa
cetyl -am no) propene was used. Col=itT chr omat ogr aphy afforded the title
conmpound as a clear, pale brown oil: [err]H NVR (CDCl[err]) [err] 8.05 (br

S, indole NH), 7.49-7.34 ( 7 7.17 (br t, 1H), 7.02 (br s, 1 H),
6.95 (brs, 1H), 5 24 (s, 2H), ﬁﬁ@&@ﬂ&%ﬂm 3.52-3.41 (m 2H),
3.28 (br d, ' H, 2.79-2.63 (m 1 HabdtPdetl. 70 (m 4H); LRVE (m z,

Eilog';lve |n'|[3.en5| ty&oggéué&s 'of the f)o’rmu9.4 (16), 160 (39), 130 (39, 91

(R - 3- (N-Benzyl oxyoar bonyl pyrrolidin-2- )dsrret hyl ) - 5- (et hyl am nosul f onyl net h
yl)-1Hi ndol e

(R) - 1- (N-Benzyl oxycar bonyl pyrrolidin:
nyl met hyl phenyl )-N-trifluoro- R, ac&tyl
chromat ography afforded the title
(CHC [err]) 1673, 1410, 1358, 1324,
intensity) 441 (9, M), 237 (29), 2

I) 3- (N-(2-brono- 4-nmet hyl am nosuffo-
m no) pr opene was used. Col um

d as an off-white foam IR

8,7 1092 Enjerr]; LRVB (mz, relative

('}’)

10
wherein n is 0, 1 or 2; R, is hydrogen; R, is selected
from hydrogen, halogen, cyano, OR,, —(CH;),~(C=O)NR:R;, -
(CH,) u~SONRR;, = (CH,) ,~NR;(C=0)R;, =(CH,),~NR;SO;R;, —(CHy),~
S(0) Ry, =(CH,)n~NR;(C=O)NRsR¢, =—(CH;),~NR;(C=0)ORy, and -
15 CH=CH(CH,),R,;; Ry is selected from hydrogen and C, to C;
linear or branched alkyl; R, is selected from hydrogen.,
C, to C; alkyl, and aryl; R; and Ry are independently
selected from hydrogen, C; to Cs alkyl, aryl, and C; to C;
alkyl-aryl or R; and R; taken together to form a 4, 5, or .
20 6 membered ring; R, and R; are independently selected from
hydrogen, C; to C¢ alkyl, aryl, and C; to C; alkyl-aryl; R
is selected from hydrogen, C; to Cs alkyl, aryl, and C, to
C, alkyl-aryl; R, is selected from -(C=O)NR{R; and -
SO,NRR;,, wherein R; and Ry are defined as above, and -
25 NR,(C=O)R,,  -NR,SOR,, -NR,(C=O)NR{R;, ~-S(O)R; and
-NR,(C=6)OR, , Wherein R,, R,, and Ry, are as defined above;
yis 0, 1, 0or2; xisl1or 2; mis 0, 1, 2, or 3; and the:
above aryl groups .and the aryl moieties of the above
alkylaryl groups are independently selected from phenyl
30 and substituted phenyl, wherein said substituted phenyl
may be substituted with one to three groups selected from
¢, to c, alkyl, halogen, hydroxy, cyano, carboxamido,
nitro, and C; to C, alkoxy and the pharmaceutically
acceptable salts thereof are new. These compounds are
35 useful psychotherapeutics and are potent serotonin (5-



~

160 (97), 143 (73). 91 (100); HAMS: cal cul ated for

C[err] Herr]Nerr]OerrdS: 441.1724; found: 441.1704. C.

(R) - 3- (N-Benzyl oxycar bgnyl pyrrolidin-2-yl met hyl -5-cyano- 1H i ndol e

(R-1

- (N- Benzyl oxycar bonyl pyrrolidin-2-yl)-3-(N(2-bronp-4-cyanophenyl)-N-triflu
or oacet yl am no) pr opene was used. -@gl-unm chr omat ogr aphy af forded the

title conpound as a white foam IR (1% solution in CHC [err]) 2215, 1687
cnerr]; [err]C NVR Note: due to slow nitrogen inversion two conforners of

t he product s3) scagomisté/Rangecrapsdupyused {xxDNer txpatwent of
196. 1, 137, 0. ifpllclifh 6 ahaRefy, 1hting! 281 fordéds obédily, 12dry 1210

114.0, 113.9

67.2,66.7, 58.3pER 6, 4¢195’46r7 bgadaghep, 2qigradne,23.miry 7. chwemiccal cdf or
%65_17H[ ar r] N&%x‘dﬁéﬁiﬂ %é%.uﬁﬁn ifal Hhaar] geSHEEhEaCSE’SSCJ.ate@C'ﬂthc

(R S)-3-(\v Béﬁaﬁﬁ‘b;@rcafiiﬁﬂypﬁrﬁer |aald2 ?/‘F}F@f h?P-F"S'dFﬁﬁt i?ﬂ’éﬁ'l%s{ﬁ?%nyl met hy -

| -1Hindol e gdeficient serotonergic neurotransmission. The compounds

(R S)-1- (N Benzyl o n i per -3-(N:(2-br 4- lam'nosulfon
yl - met hyl phe ’?lﬁ\i(%/?aﬁ’ 8%88 8¢ c&?ﬁf%ﬁiﬁi ﬁg%i’gpéﬁg%eﬁgﬁ 1¥%Fum

chr onmat ogr aplandffasattidlattors. t | e conmpound as an off-white foam [err]C
NVR [ Note: due to slow nitrogen inverion two conforners of the products are
since by NWVR spectroscopyl (CHC [err]) [err] 162.5, 136.9, 136. 2,
128.4,127.6, 124.5, 123.3, 120.8, 120.3, 111.5, 66.8, 57.4, 39.5, 36.5,
31.4, 29.8, 25.8,

-_—
This Sheet Hag Been R. eplaced

8 LT




L G& e’;
25.5, 18.8; LRMB (rﬂz rel aﬂ% eS|, T HYI8) BEEG \ s, =
218 (80), 174 (100), 143 (53); zﬂ: KH%§Q§§§%§ngw«+B% hﬁ%LAé%ﬁ%;ﬁ4ngLT
C[err]H[err]N[err]C{err]S 455.1 880; fou AVFLE 8
(R) - 3- (N- Benzyl oxycar bonyl oyrrof i di n-2- yLoet hyl ) - 5- net hoxy-{1H | AdoHH N 1097
To a stirred m xture of I|th|un1borohydr|de (0 092 g, 4. 22 |mpl._2 eq).in

anhydrous tetrahydrofuran (5 nlL) at O[erﬂTmW%Bﬂﬁﬁﬁéa&wl uti on of the
(R -3- (N-benzyl oxycar bonyl pyrrolidin_2.yl ca n oxph-1H-indale
(0.80 g, 2.11 mmol) in anhydrous tetrahydro L] fiThe resultant

m xture was heated at reflux under nitrogen tor 1 hour The reaction

m xture was cool ed, and water (1 nL) was added carefully, followed by ethyl
acetate (20 nl). The resultant mixture was stirred at roomtenperature for
30 minutes, dried (MySO erBaEkatriundr o theodgheditdcfmceous earth, and the
filtrate was ev@QQr@lggelf“deﬁvé%d%&%d—@f@@syr*éb $ Hi Ve iethie; WS &) W

chromat ogr aphed usimg silica ge appr oxi .
processes and intermediat their preparation, to

pharmaceutical compositions containing them and to their
medicinal properties. The active compounds of the pressant
invention are useful in treating migraine and other
disorders.

United 8States Patents 4,839,377 and 4,855,314 and
European Patent Application Publication Number 3133S7 refer
to S5-substituted 3-aminoalkyl indoles. The compounds are
said to be useful for the treatment of migraine. '

British ©Patent 2Application 040279 refers +to 3-
aminoalkyl-1H-indole-5-thicamides and carboxamides. The
compounds are éaid +o0 be useful in treating hypertension,
Raymond’s diseasa and migraine. )

European Patent Application Publication Number 303506
refers +to 3-poly:hydro-pyridyl-5-substituted-iH-indoles.
The compoﬁnds are saidwto have S5HTl-receptor agoniét and
vasoconstrictor activity and to be useful in  treating
migraine. '

European Patent Application Publication Number 354777
refers ﬁo N-piperidinyl:indolyl:ethyl~alkane sul;cﬁamﬂde
derivativas. ' The compounds are said to have S5HT1-receptor
agonist and vasoconstrictor activity and to be useful in
treating cephalic pain.

NL-C-74786 discloses 3-{piperidin-2-ylmethyl}indole
derivatives having pharmacological activity.

NL-C-74527 describes 3-(piperidin-l-ylmethyl)indole
derivatives having oxytocic activity.

J.A.C.8., 79, 5686-9 (1957) discloses the preparation of 3-

(pipericdin-2-ylmethyl) indole derivatives.
h

3-(piperidinylmethyl}indole derivatives.



mately 50 g) and elution wth ethyl acetaiqﬁ@p lﬁ% af f.orded

(R) - 3- (N-benzyl oxycar bonyl pyrrolidin-2-yl ;‘mg@%tt %- 1 HEPDUCHMENTS SHEET |
colorl ess gum’—Pefﬁ-‘C‘NWRTﬁo’t_ceﬂ—Lduetos w niteEPb |nvers O p—t-448
conformers of the.n ﬁgstg‘eéiﬂ%la@éen by NMR spectroscopy] e?r ?dﬁ)ﬁdﬁb
162. 5, 136. 9, 1. 36 -2-tuiR .1ER 127. 6 124.5,123.3, 120.8, 120 3

66.8,57.4, 39.5,3 i 5.8,25.5,18.8; LRV (nlz, re|ative
intensity) 364(30, N8 160(92), 145 (17), 117 (13), P1 (100). Anal.
cal od for C[err]H[err]N[err]Qerr] 0.5 Herr]G C, 70.76; Hj rF5rN—7"50""
Found: C, 70.70; H 6.94; N, 7.15. EXBWLE 9 General Procedure for the

Formati on of
1- (N- Benz W &X5& Flimyl B2+ o2 8 &0 +# 2:9449)- 3i(9¢L (B tdeh grgparidttinn: of,

fl uoroacetyl em no ropenes and
1- (N- Benz ‘“’aﬁja‘gfwy -1‘2#32‘35/1 fL-meYPiRerSHEmA) - N

yimethyl)indole and a picrate salt thereof.

J.A.C.S., 105, 907-913 (1983} relates to the preparation of
3-(piperidin-2-ylmethyl}indole and 3-({piperidin-2-
ylcarbonyl)indole derivatives.

GB-A-851,780 describes the preparation of, inter alia, 3-
(piperidin-2-ylmethyl)indole and a picrate salt thereof.
US-A-2,773,875 relates to 3-(piperidin-2-ylmethyl)indole
derivatives with oxytocic activity.

Tetrahedron, 38(1), 147-152(1982) describes the prsparation
of 3-(pyrrolidin-2-ylcarbonyl)indole derivatives.
Chem.Bbs., 83, 28056k(1975) describes the preparation of 5-
hydroiy—3-(piperidinylmethyl)indole derivativesf

Summarv of the TInvention:

The present invention relates to compounds of the

formula

R
3

i

{(}n

. Rz
S
1 N I

SN
l
Ry

wherein n is 0, 1, or 2; R, is hydrogen; R, is selected from
hydrogen, halogen (e.g., fluorine, chlorine, bromine or
iodine), cyano, OR,, =(CH,;) o= (C=0} NRsR;, —(CH,;),~SO,NR;Ry,
= (CH,) ;-NR,(C=0)R,, =(CH,)_ ~NR;SO:R;, =-(CH,),-S(O)R,, ~(CH,)_~
NR;(C=0)NRsR,, =—(CH;),~NR;(C=0)OR;, and -CH=CH(CH,;),Ry,; R, is
selected from hydrogen and C, to C; linear or branched alkyl;
R, is selected from hydrogen, C, to C; alkyl, and aryl; R, and
Rs are independently selected from hydrogen, C; to Cs alkyl,



- 16 - trifluoroacetyl am no)propenes frpi W L AN Co Uit AGERIENT SHEET
2-Hal o-N-trifluoroacet H1Thes with 1-%%@‘42@%%?&“{
Benzyl oxycM‘yl )-3- hyd'oxypr%gbﬁ%%[ 91 JUN 1097

1- (N- Benzyl ox%§ S “ -2-yl)-3-hydroxy- pronene

A

aryl, and €, to C; alkyl-azyl or Ry and Py taken together

-24-

form 2 4, 5, or 6 membarad ring; R; and Ry are independesntly
selected from hydrogen, C; to C; alkyl, aryl, and C to G
alkyl-aryl; R, is selected from hydrogen, C; to C; alkyl,
aryl, and C; to Cy alkyl-aryl; Ry is selacted from -(C=0)NRR,
and ~SO.NRR,, Whersin R;.and Ry are defined as above, and
-NR; (C=0)R;, ~NR;SO0-R;, -NR;(C=0)NRRs, —S(0)R; and -Nx,(C=0)0R,,
wherein R,, R,, and R, are as defined above; m is 0, 1, 2, or
3; Yy is 0, 1, or 2; x is 1-or 2; and tha above aryl gToups
and the aryl moieties of the above. alkylaryl groups are
independsntly selectad frc;n phenyl and substituted phanyl,
whersin said substituted phenyl may be substituted with one
to three groups salscted from C; to C, alkyl, halogen (e.g.,
fluorins, chlorine, bromine or icdine), hydroxy, cyano,
carboxamido, nitro- and ¢ to C; alkoxy and the

pharmaceutically acceptabls salts theresf with the provisos

that:

(i) - when R, and R, ars hydrogen and n is 2, R, is
not hydrogen orlcldk-linear or branched alkyl
when the compound of the formuiz (I) is a fres
basa;

ii whan R, and R, ars hydrogen, R is methyl and n
is 2, t=he compouné of the formulz (I) is nct =z
pharmacsucically zccepuable acid addition szl:
tasraci;

(1ii) wasn R,, R, and R, ars hydrogen and o is 2, ths
pharmaceutically acceptable salt cf chs
compound of ths formula (I) 1s act chs
nvérochlorids or pigcrate;

{iv) whan 2, is hvérsgen, R, is hyé::x? azé 2, is

methvl, n is noc 2 whsn tha compound o tha



To a stirred m xture of 1 | ARTRAFMT ©
(N—benzylonggiggﬂngy_LﬂLLdanz yl)-3 ﬁﬁﬁ&ﬁﬁﬁgrﬁﬁgﬁg é 1 REPLACEMENT SHEET
- (N- benzyl oxycar bonyl - pi perid-2-yl)-3- ydroﬂy pr ,jort S, or ngg@ga e

2.00 mmol ), t hen@sipaipaiBeen Relacr oacet yl ne (2.5 nnnl, 1. p52dqP it

;{“” | . 50 mol, 1.25 eq) in anhydrjug

: = a nitrogen at - nosphere was added diethyf
azodlcarboxylate .48 mol, 1.25 eq) dropw se. The reaction

sol uti on was sIomAy marned to 25C over the course of 2 hours, and then
stirred at 25[err] C under a nitrogen akBesphere for an addltlonal 12 hours.
The resulting reaction solution was evaporated under reduced pressure, and

the residue was colgiEreii-etai-aangphedvsiznd=Skkicaigekncapproxi mtel y 5009)
and elution with either adleLhyI et her gradient in hexanes or an ethyl
acetate gradient |@4@E@£ﬁe9*toxaﬂéaed thd corresponding 1

(N-benzyl gxycar bon yrroli i n-2- yl).-3-(N-(2-ha-
Iophenylf %—triflu&%ﬁ Bt y33%i Fo FFofeigagen and R, is hydroxy,

1- (N- benzyl oxycar bgnyl.pi,per I henyl L-N-trifl uoro-
acetylan1no)propeng ¥6PH8 Ploé?ﬁgltﬁlég%ééhggugg fﬂé %SF—bmrng conmpounds

wer e prepared: (I) is a fres base or the pharmaceutically

acceptable salt is the picrate or hydrogénsuccinate.

These compounds are useful in treating migraine and.
other disorders. Compounds of the formula I wherein R, is
-CH=CH-R,, are also useful as intermediates for preparing

other compounds of the formula I.
The compounds of the invention include 211

optical

isomers of formula I (e.q., R and S enanticmers) and their

racemic mixtures. The R enantiomers at +he designated
chiral site in formula I are preferred.

Unless otherwise indicated, the alkyl groups referred

to herein, as well as the alkyl moieties of other groups

referred to herein (e.g. alkoxy), may be linear or branched,



! %1
(R) 1- ( N- Benynztoxycarbery-pyrrali di n- 2} Wiﬁﬂiﬁfﬂﬁ@ PEEN h(,nﬁﬁ?)%ﬁlgmggﬁlsllu@
acet yl am no) pr opgene. ] R -1 REPLACED JUN 07
(N- Benzyl oxycar boyjtig e emecal y| ) - 3- hydroxypropene and 21 '
2-10do-N-trifl uorjgraki4 pe were used. Col um chr gmatography
afforded the titlié a clear, colorless oil: [erg]H NWVR

v

It IRRE |

| i
(CDCl[err]) [err] 7.88 (br d, 1H), =37, 43-6. 89 (m 10H), {5.70-5.35-{m
2H), 5.13 (br s, "2H), 5 00-4.75 (m 1H), 4.40-4.29 (m 1H), 3.60-3.42 (m
3H), 2.05-1.45 (m ;. LANVB ;FAB mz, relative |nten5|ty) 559 (100,
[ MH+]), 515a§%2§h°ﬁ5§a¥15 sozgg € lic eBg , Cyclopropyl, cvclobutyl,
(R)-1- (NB%kZdi@ﬂaﬁﬁyQOWﬂ- PYRAQ @12 - Yoy - T NLEReREOBY 4bFFE.h|&‘i‘1|=§ma“%U| fo
nvl met hyl phel %U% N-trif- quroaetylan1no)propene (R-1-(N
- Benzyl oxy cCEPBORYT pF¥ FECdPRAEEHSR-+3- hydr oxypr opene and
2- br ono- 4- et hy| 2He PesHbBOMHTRIUNAs ML thet thibHOE 8ACEEY AYdddieaM s

used. Cblunn chromat ogr aph u5|ng elution with 4% aceto in nethyl ene
chloride “2%f %T"‘_t’f’éﬁgt%ew PERer cg‘rrﬁ(ilﬁ’é%"%‘%l -e*?oa%cﬁh% CHARs | RV

Em{z], Br]el at crre,)gnmwm,y) 6@ { MEaR]] W (dE,) g+ (&80} RS o= Hdeth wa th
err r

(R)-1- (N Bg’hzﬁ‘@%g?b nl‘?mpry&jolg & oL fi‘?%“%»%w%égb%‘mﬁf f%‘%amﬁ-réwﬁ% N-t

ri fluoroacelesareda)@dre andefiRe pna*-maceutlca ly acceptable salts

theregf, - 0f +the foregoing preferred compounds, the R
enantiomers at the designated chiral site in formula I are
more nreferred.

The following compounds are partlcula:lv preferread:

(R) -5-methoxy-3-(N-methylpyrrolidin-2-ylmethyl)-1Hx-
indole; '

(R)=-5-bromo-3-(N-methylpyrrolidin-2-ylmethyl)-1E-
indole;

(R)-5-(2-ethylsulfonylethyl)-3- (h—m=:hylny*rollc1n-2-
ylmethyl)-1H-indole;

(R)-:-(2-methylaminosulfonylethyl)—3-(H-
nethylpyrrolidin-2-ylmethyl) -1H-indole;

(R} —=5=-(2-methylami ncsulfony1etnyl) =-3-(pyrrolidin-2-
ylmethyl)-1H-indole; .

(R)-5-( methylaminosulfonylmethyl)-3-(N-
methylpyrrolidin-2-yimethyl)-1E-indole;

(R) -5—carboxamido-3~(N-methylpyrrolidin-2-ylmethyl)-15-

indole;

(R)-3- (2~me;ny?sul°cﬁvle;hyl)-3 (N-methvlpyrrolidin-2-
vl-methyl)~1E-indcle;

(R} -5-(2—-aminosulphcnylethenyl) -3-(N-methylpyrrolidin-
2~ylmeihyl)-1¥-indole;

(R} -3-(2-aminosulphonylethyl) -3~ (N-nethylpvrrolidin-2-
Ylmethyl)-1H-indole;
) -5-(2-N,N-dimethylaminosulphonvlethyl)-3-(N-
pyrrolidin-2-ylmethyl)~1E-indole; -
(R} -5-(2-phenylsulphonylethyl)-3~(N-methylpyrrolidin-2-
vimethyl)-1H-indole;



d

(R)-1- (N-Benzyl oxycar bonyl pyrrolidin-2 -
2-br ono- 4- cyano- N-tri fuoroacetylanilin THﬁ Smﬁﬂeﬁﬁ% EN gol
chr omat ogr aphy using el ution with a gr adi entpof ~difet hyl jet

met hyl enechl or nila‘_ g:tHsan-m deleted he titl d—as—a cl ea

oil: IR (CHO [er, .‘ is 1167 cnerr]; LRMS {mz, relptive inten-
sity) 537 ((MH 7y 13), 535 ([MHerr] with [err]Bt—t3y 202"
(29), 400 (30), (57), 24444 80), 213 (89),]191 (100); Anal
cal cd for C[err]BRF[err]H[err]N[err]C{err] 0.2 Herr]G C, 53%-89H—3799;
N, 7.78. Found: C_ 53.25; H, 3.95;, N, 7.98. D.

(R S)-1- (N Benzy|@amﬂ@nwnﬁwéﬁm:w)~e3h(wéz BF upeky Hpy e hid bws2i f ony
| met hyl phenyh dmdtdyil ) =15~ inddi0E 09621 b 881 AR Pt Opene

(R S)-1- (N—Benzyloxycarbonylplperld 2-yl) - 3- hydroxypropene and
2- br omo- 4- met hyl dfINGsUlRrGRyRSEpRoRY 1 e ta )i udtveridryl 2uw o hibd iver 2~

used. Col umy JcduoraloarapiiE died ek ide@makd h 20%cetonitrile in nethyl ene
chl ori de afforded the title conpound as a’ white foam FAB LRMS (n z,

relative intensityf) 637 (I vReNGRCSHTPRAY L13%InopFoD -~ L~ ) wit-H N -

[err]Br], 2Z=ti80(p3a)o1588(Ad-vdedda) ) 3XL Ao 281 (75), 207(90), 147(100);
FAB HRMVS: cal cul at ed for Cferr Herr]BrF err]hﬁerr]C{err]S[err][H[err]]
632. 1043, found %:32) 164/ 37d4 PBF AP REMY Sfulpionyl)ethyl

methylpyrrolidin-2-ylmethyl)-1E-indole;
(R)-5-(3-methylsulphonylaminoprop-l-enyl)-3-(N-

methylpyrrolidin-2-ylmethyl)~1H-indole;
(R)-S—(z—ethylsulphonylethyl)—5-(N—Z—propylpyrrolidin-

2-ylmethyl)}-1H-indole;
(R)-5-(2-ethylsulphonylethyl)-3-(pyrrolidin-2-

EPLACEMENT SHEET
r 5% 100951

| caloriijgs oo

ylmethyl)-1E-indole;

(R}-5-(2-(4-methylphenylsulphonyl)ethenyl)-3-(N-

thylpyrrolidin-2-yimethyl)-1H-indole;

(R) =3~ (2-methylsulfonamidoethyl) -3~ (N-nethylpyrrolidin-
2-ylmethyl)-1H-indole; zand

(R)-5-(2-methylsulfonamidomethyl)-3-(N-
methylpyrrolidin-2-ylmethyl)-1E-indole.

The following are other specific compounds of +the
present invention:

. {R)=3~(N-methylpyrrolidin-2-ylmethyl)-1H-indole;

(R} a-Fluoro -3-(N-methylpyrrolidin-2-ylmethyl)-1E-
indole;

(R)~5-acetylamine-3~(N-methylpyrrolidin-2-ylmethyl)-1=-
indole;

(R} ~5-benzyloxycarbonylamino-3—-(N-nethylpyrrolidin-2-
y¥lmethyl)-1H-indole;

(R} =5-(2-aminocarbonylethyl}-3-(N-methylpyrrolidin-z-
ylmethyl}-1E-indole;

(R})-5-aminocarbonylmethyl-3-(K-methylpyrrolidin-2z-
ylmsthyl}-1H-indole;

(R)-5-methylsulfonamido-3-(N-methylpyrrolidin-2-

ylmethyl)-1lH-indole; and




EXAMPLE 10 General Synthesis of 2-Hal opN-t-+i+i4 et-yfia

Reaction of 2-Haloanilines and Trifl uor ¢dtit |SHEWnHX§;EE¢Mde REmgg‘agﬁ?]SHEET
stirred sol uti offisShetie Bmhahm@wlllne (3.00 nﬁﬁ?Y dhd pyrli di (0718 ni,
2.22 mol, 1.1 ed} i | g et hyl ere—chi-oride (10 nl) |at qtiuduﬁfnﬁ’
ni trogen at nosphefig | ropw se trifluoroacetic anhydrlide (0.31 m., |
2.19 nmmol, 1.1 eq). The resultant reaction mixture was stirjred at O[err]C
under a nitrogen atnosphere for 3 hours. Agsaturated sol utijon of sodium........
hydr ogen carbonate was added (15 nl), and thIS aqueous m xture was
extracted with e&&iw«-mrmsalxmlxyl&nw-ma‘hbyéwracﬂscwr-é—ydm:hm ~dri ed
(MySq err] hz=angs fuapor at ed under reduced pressure. The residue was col um
chronatographed using silica gel (approximately 50g) and elution with an
ethyl acetate g2t einesenheknvestionadlspdrehatesr kospopdrmgaceutical

2-hal o- Nt i bl iuiQacRt vl @gU I Negating a condition selected from
' hypertension, depression, anxiety, eating d&i

0
0
rt
o3
1]
|
)]
~

obasity, drug abuse, cluster headache, migraine, pain, an

chronic paroxysmal hemicrania and headache associated with
vascular disorders comprising an amount of a compound of the
formula I or a pharmaceutically acceptable salt thereof
effective in treatingsuch a condition and a pharmaceutic;lly

0

acceptable carrier.
The present invention also relates to a pharmaceutical

-

composition for treating disorders arising from deficient
sarctonergic neurotransmission {(e.g., depression, anxisty,
eating disorders, obesity, drug abuse, cluster headache
migraine, pain, and chronic paroxysmal hemicrania and
headache associated with vascular disorders) comprising an
amount of a compound of the formula I or a pharmaceuticall
acceptable salt thereof effective in treating such a Aiscerdacr

and a pharmaceutically acceptable carrier.
The pressent invention also relates to the use of a

compound of the formula (I} or of a pharmaceutically
acceptable salt thereof for the manufacture of. a medicament
fo; treating a condition selected from hypertension,
depression, anxiety, eating disorders, obesity, drug abuse,
cluster headache, migraine, pain and chronic paroxysmal
hemicrania and headache associated with vascular disorders.
Ths present invention also relates to the use of a
compound of the formula (I) or of a pharmaceutically
acceptable salt thereof for the manufacture of a medicament

for treating disorders arising from deficient serotonevglc
neurstransmission (e.qg., denressiocn, anxiety, eating
disorders, obesity, drug abuse, cluster headache, migraine
Pain and chronic paroxysmal hemicrania and headache
associated with vascular disorders),
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Following this procedure the foll ow ng cﬁﬂi)oc«urﬁﬁlg F'o -6‘ ‘eparg dr
2-iodo-N-trifluoroacetylaniline

174
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The present ifivention also ralates to a compound of the
formula

u

Y

A

Ra
I A\ v

N
l
Ry

wherein W is -COR; or R;; Q@ is CH, or C€=0; n, R;, R, and R,
are as defined for formula I; and R;; is selected from ¢, to
Cs 2lkyl, benzyl and aryl, wherein aryl is as defined ahove,

.with the proviscs that:

(i) when Q is CH,, W is not R,;
(ii) when R, and R, are hydrogen, Q is C=0 and n is

2, W is not hydrogen or neo-pentyl; and
(iii) when R, and R, ars hydrogen, Q is C=0 and n is
1, W is not hydrogen or benz Zylexycarbenyl.
The compounds of formula V are useful as intermediates in
prapa.lng_compounds of the formula I. |
Accordingly, one group of the foregoing intermediates
comprises compounds of the formula

o

()
Re This Sheet Has Been Replaced
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Z

N

-

wherein n, R, R, and R, are as defined above and a seccnd
group of the foregoing intermediates comprises compounds of
the formula

R
oy

//I\ (e



- 17 - 2-1 odoani |l ine was used. Evaporation-of-fhe %MC@WNW%EEY _
extracts afforded the title conpound diTiggtdpFFasHAS BEEN | whijt e—solid:
t& ve |

105. 0-106. 5[ err] C, FAB LRMS (rﬂz rel a &pr@my) Sl?r](g 3118&1}‘1]21557

(80), 135 (2fss @ placf rrl C
y|rTEthyI N-trflfluoroacetylanll e L‘

'r;

—

140. 4. 130. 2. | /B

2- Br ono- 4- met higkigig

2- Br ono- 4- et hY nosul't onyl met hyl anidji-ne was used. Evapodati-en—et—the—
ethyl acetate extracts afforded the title conpound directly as a white
solid: nmp, 1 64.0-166.0[err]C. Anal. calcd for

d err] H er r wrefesinr || dt,r] EI edrid 32,0 Qre”:&é)aeﬂinéa @¥ove. N 7.47. Found:
C, 32.18; H 2.67; N 7. i

2- Bronp- 4-cyano- N-tri f Frote . '

2- Br onp- 4- am noc admpodrads | |cme v@drmsmi Dehygls at ppep@fed hepgar Bouaade

al so occurr ctd L. u chr qnmat ogr aphy usi ng et hyl
acet at e/ hex%%gsl&gfhl‘y é;efg%'f %qqﬂ 5?%&?2}' qhite solid: np,

125-130[err] G [err]H NVR (DVSO-d[ err 2‘ fmry] 11.6 (brs, NH), 8. 3_7 (d,
J=1.8 Hz, 1H), 7.96 (dd, J=1.8 and 8(2Hz, lH) 7.71
Rz n
A\ {1
N
l
Ry

- wherein R, Ry, n and R, are as defined above with a hydride
reducing agent in an inert solvent. Suitable hydride
reducing agents include lithium aluminum hydride, diborane,
lithium borochydride and sodium borohydride. The preferred
reagent is lithium aluminum hydride. Suitable solvents
include ethers, such as diethyl ether, tetrahydrofuran, 1,4-
dioxane and 1,2-dimethoxyethane. The preferred solvent is
tetrahydrofuran. The reaction is conducted at a temperature
of about 30°C to about 100°C., preferably about 65°C to
about 70°cC.

Compounds of formula I are also prepared by catalytic
reduction of a compound of the formula

R3
N/

On

N

|
Ry

wherein R,, R;, n and R,, are as defined above under an
atmosphere of hydrogen, preferably at a pressure of about 1
to about 3 atmospheres, or using a hydrogen source such as
ammonium formate or formic acid in an inert solvent.
Suitable catalysts include palladium on carbon, Raney
nickel, platinum oxide, rhodium, and ruthenium. The



(d, J=8.2 Hz, 1 H). EXAWPLE 11 General Procedure for elr
Ani | | nes tmes TPraysss E’E"“GWAE?(BEEN' 0
(2.00 mmuol) o -&g ﬁlehk i@gen car bonat e (S

met hanol (10 ¥t was added dtopw k&q ne u 1
‘ E@ reaction mxture was then stir

mol, 1.1 eq).'|{{h
for 30 m nuteslik m xture was then evaporated under reduced

-
-

pressure, and the residue was placed it8-a saturated sol uti ohof .sodi-um
hydrogen carbonate (10 nL). This aqueous m xture was extracted w th ethyl
~acetate (3 x 15 nmL)._ The extracts, were conbined, dried (MgSO), and
~evapor at ed (BRRFTRRAIc R R EShr els TIRaYad igme s €8KbeR -chr ofudisabapghed

using silicasdBled@PPifsiaabele; X 08, é‘ﬂéol%l'&' Ol w-hhma%?ﬂ%eﬁah%s

sol vent systemto afford the correspondi ng 2-br omdanhii ne.
y ethyl acetate, and acetgn.{]trlge The preferred solvent is

ethanol. The reaction is conducted at a temperature of
about 0°C to about 60°C, most preferably at about 25°cC.
Compounds of formula I are also prepared by alkylation
of compounds of formula I where Ry=H and R, and R,, are as
defined for formula I with alkyl halides in the presence of
a base in an inert solvent. Suitable alkyl halides include
alkyl halides R® - Halide where the halide is chloride,
bromide and iodide. The preferred halide is iodide, or
bromide in the presence of a suitable iodide source such as
sodium iodide. Suitable bases include tertiary amines and
inorganic bases. The preferred base is sodium carbonate.
" Suitable solvents include N,N-dimethylacetamide, N, N-
dimethylformamide, dimethoxyethane, tetrahydrofuran,
dichloromethane, acetonitrile. The preferred solvent is
N,N-dimethylacetamide. The reaction is conducted at a
temperature of about 0°C to about 150°C, preferably at about
120°C.. .
The compounds of formula II can be prepared by reacting
a magnesium salt of an indole derivative of the formula

R
N
|

Ry

wherein R, and R, are defined above, with the acid chloride
of an N-CO,R,-proline, N-CO,R,-azetidine-2-carboxylic acid,
or N-CO,R;;-pipecolinic acid (R, S, or racemate), wherein R,
is defined as above. The indole magnesium salt is first
prepared from the reaction of an indole of formula IV with
an alkyl or aryl magnesium halide, preferably ethylmagnesium
bromide. The reaction is generally conducted in an inert
solvent at a temperature between about -30°C and about 65°C‘,
preferably at about 25°C. Suitable solvents include diethyl



Fol l owing this procedure the follow ng conpounds were.piepgred: - AT
2- Br ono- ngthI ami nosul f onyl met hyl ani | WS SHEET HAS BEEN REPLACEMENT SHEET
4- Met hyl am nosul fonyl met hyl aniline (M D ﬁFLﬁtrﬂa Eyr .| Rat™Appt™
EP225, 726) \R&lsshesﬁﬁuwﬁokepme&hr o- B.Lag.t:-a-phy—-us-lwﬁgﬂeﬂrutl n mtﬂﬂﬂ@%‘}

et hyl acet at ¢ {fgit Bt fordedthetltle conpound as a whijte solid: np,
104. 0- 107. O[ &l ' chfor Cerr]Herr]BrNerr]Jenqr] S C™3474Z;
H397N10. 0 0C, 34.66; H™9396; N, 9.96. B.

4- Am nocar bonyl - 2-bromoanf | i ne 4- Ami nobenzani de was™ USed.” Col unm

[0)
oo ot RS SRR, S, SRS i R e
144 5- 146. Operefle®redersdivaiiR {HVECethelr ekhleer.r | 7103 ac:Ld(dhl&erQ E 1
i de e §EPHIRE Sapbhaihett cdingtid B05G. oF eneeqdfuds pe i il
12 prepared in a separate reaction vessel by reaction of the N-
CO,R;;~proline, N-CO.R;-azetidine-2-carboxylic acid, or N-
COR; -pipecolinic acid (R, S, or racemate), with oxalyl
chloride in methylene chloride at about -10°C to about 25°C
(Helv. Chim. Acta, 1920 (1976)). Suitable solvents inciude
diethyl ether, tetrahydrofuran, other alkyl ethers, and
methylene chloride. The proline, azetidine-2-carboxylic
acid, or pipecolinic acid is N-substituted with a protecting

group to avoid reaction of _,the' nitrogen with the acid
chloride when it is formed. Suitable protecting groups are
substituted-aryl or substituted-alkyl carbamates (e.q.
benzyloxycarbonyl). Preferably, a solution of the N-CO,R,-
proline acid chloride in an inert solvent (e.g., diethyl
ether) is added slowly to the solution of the magnesium salt
of an indole of formula IV at a temperature of about =-30°C
to about 50°C, preferably at about 25°C.

The compounds of formula III can be prepared by
reacting a compound of formula

Ry
N

(In

Ry

wherein R, Ry, and n are defined as above and X is chlorine,
bromine or iodine (preferably bromine), with a compound
containing a wvinyl group (e.g. ethyl vinyl sulfone or N-
methylvinylsulfonamide) in the presence of a palladium
catalyst, a triarylphosphine and a base in an inert solvent.
Suitable catalysts include palladium (II) salts, preferably
palladium (II) acetate. Suitable solvents include
acetonitrile, N,N-dimethylformamide, and tetrahydrofuran.



1- (N - REPLACEMENT SHEET
Benzyl oxycar bonyl pyrrolidin-2-yl)-3-hyd r@)&éﬁg%ﬁ%r%ﬁpl\k Bengyoxycarbonytip
| perl d-2-yl)-3-hydroxy- propene Ta a stREred-4ol utilon} o i\ti_hﬁm ﬁgﬂyl
3- (N-benzyoxycar bonyl pyrrolidin-2-yl)-2-propenoate or ethyj-] ? benzyl oxy
car bonyl pi peri d-2-yl)-2-propenoate (R, or S, or racemate, LO06—Tmoi)~Tn
anhydrous tetrahydrofuran (75 nL) at -78[err] C under nitrogen was added

dropwi se a solution of diisobutylal umyyum hydride (1.0 M trexanes, 1Z. U
m., 22.0 mol, 2.2 eq). The resulting solution was stirred at -78[err]C
under nitrogen for 30 mnutes. The reaction solution was then allowed to

w?r rreg to L mgm tﬁf@féﬁﬁ&de eu?vehhe r@umt@hg%rhqgtsh Argét Uhrd ke Ut i on
of sodi um Logen carbonate (50 _ni S ed, .and the aqueous m xture was
extract ed V\%Fﬁag'?ﬁr?ﬁ"é? e X33 ﬁrﬁ)oc"\ﬁ?lryaﬂ%é"%+%‘t s abdeniBAseS dri ed
(MySq err]) ineiddevappiastbdtibdeedr camiesls pr es Thiee. p£aFeffedhrsa®d odrsaphy
of the resi | kethyl gth anes. [ 1. fforded either
1- (N- benzyl gg;%ﬁ%’%gﬁgﬁg‘%f r oIIi%(ﬁ %@2 %W#&%‘ﬁ%&ﬂeﬁ& & temperature
- (N-benzyl og¥cabbutyRS°gi ger L§02Cy| oSt hpdebeyabbpeat. about 80°C.
Compounds of formula I and intermediates to compounds
of formula I can be prepared by hydride reduction of a
compound of the formula
_COaRyy

wherein R,, n, and R;; are as defined above with a hydride
reducing agent in an inert solvent. Suitable hydride
reducing agents include lithium aluminum hydride, diborane,
lithium . borohydride, and sodium amide. The preferred
reagent is lithium aluminum hydride. Suitable solvents
include ethers, such as diethyl ether, tetrahydrofuran, 1,4-
dioxane :and 1,2-dimethoxyethane. The preferred solvent is
tetrahydrofuran. The reduction is conducted at a
temperature of about 30°C to about 100°C, preferably about
65°C to about 70°C.

Compounds of formula I and intermediates to compounds
of formula I can also be prepared by catalytic reduction of
a compound of the formula

/ COZRIJ.
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Foll owi ng the procedure the followng c
(R - 1-(N-Benzyl oxycar bonyl pyrrolidin-2-

ITHFB SHur 0%b

e APl ACEMERT SHEET |

[2)

(R - Ethyl 3-(N-benzyl oxycar bonyl pyrrol i i n- 2- §RPLAGEIPT operjoat ¢ WasS ™ Used:
Chr omat ogr aphy of the extraction re i il @ ¢ohpbuRly a
a clear, colorless oil: [err]H NVR (CDCl [err]) [err] 7.40-7.25 (m 5H),
5.75-5.53 (m 2H), 5.20-5.00 (m 2H), 4.38 (br m 1H), {4.06 (brd,

J=13.7 Hz, 2H), 3.45 (brt, J=7.0 Hz, -ik)., 2.03-1.68 (m 4H};

[a][err]

+34[err] (MeOH, c=1.0); HRMVS: calculated for CJerrJHerr]NJerr] 261.1365,

f ound 261. 1356. B.

(R S) - 1- (N+Baszedox G ar bapylnder,d- arel ) as- NAEE OnEdr ciifde under an

atmosphere of hydrogen, preferably at a pressure of about 1
to 3 atmospheres, or using a hydrogen source such as
ammonium formate of formic acid in an inert solvent.
Suitable catalysts include palladium on carbon, Raney
nickel, and platinum oxide. The preferred catalyst is
palladium on carbon. Suitable solvents include C, to Cg
alcohols, N,N-dimethylformamide, ethyl acetate, ‘and
acetonitrile. The preferred solvent is ethanol. The
reaction is conducted at a temperature of about 0°C to about

60°C, preferably at about 25°C.

Compounds of formula VI can be prepared by the
transition metal catalyzed cyclization of a compound of the

formula

<>
R,;0, c

- LoR,,

wherein R,, n, and R;; are as defined above,

This Sheet Has Been Replaced

ISR |

i

and X is

chlorine, bromine, or iodine (preferably bromine or iodine),
and R, is <-OR,;, as defined above or alkyl, aryl, or
trifluoromethyl (preferably triflucromethyl) in a suitable
inert solvent with a phase transfer catalyst and a base.
Suitable catalysts include palladium salts such as palladium
(II} acetate or palladium (II) chloride (preferably

palladium acetate) and rhodium salts, such as
tris(triphenyl)rhodium (I) chloride. Suitable solvents
include N,N-dimethylformamide, acetonitrile, and N-
methylpyrrolidine. The preferred solvent is N,N-
.dimethylformamide. Suitable phase transfer catalysts
include tetraalkylammonium halides, preferably tetra-n-—
butylammonium chloride. Suitable bases include tertiary

amines, sodium hydrogen carbonate, and sodium carbonate.




- 18 - (R S)-Ethyl . THIS SHEET 1148 “mL - ,

3- (N- benzyl oxycar bonyl pi peri d-2-yl) - 2- roperpqate v}as used. C%‘MQEMQMEMET
of the extraction resi due afforded +tteconpsund, as a clear;
colorless oil: LRMB (mz, relative intensity) 257 (3), 212 P!lﬁiﬂ#ﬁgy
(8), 175(65),173(100), 145 (27), 109 (24), 91 (87); [err]l— (CDd [err])
[err]7.40-7.20 (m 5H), 5.70-5.61 (m 2H), 5.14 (d, J17.6 HZ,TH)
5.10 (d, J=17.5 Hz, 1H), 4.88 (brm 1H)3-4.14-4.00 (m 3H)L_2.91 (brt.
J=12.7 Hz, 1 H), 1.78-1.47

The preferred base is triethylamine. The reaction is
conducted at a temperature of about 80°C to about 180°C,
preferably about 150°C to 160°C.
Compounds of formula VI can also be prepared by hydride
reduction of a compound of the formula
,C0Ryy

./—N

Re 0
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wherein R, n, and R, are as defined above with a hydride
reducing agent in an inert solvent. Suitable hydride
reducing agents include 1lithium borohydride, sodium
borohydride, and sodium cyanoborohydride. The preferred
reagent is lithium borohydride. Suitable solvents include
ethers, such as diethyl ether, tetrahydrofuran, 1,4-dioxane
and 1,2-dimethoxyethane. The preferred solvent is
tetrahydrofuran. The reduction is conducted at a
temperature of about 30°C to about 100°C, preferably about
65°C to -about 70°C.

Compounds of formula VII can be prepared by the
Mitsunobu coupling reaction of compounds of formulas

R X N/_})n

V111 Ry10,C IX
Y

NH

|
CORy,
OH

wherein R,, n, Ry, and R, are as defined above using a
phosphine and an azodicarboxylate in a suitable solvent.
Suitable phosphines  include trialkylphosphines and
triarylphosphines, preferably triphenylphosphine. Suitablé
azodicarboxylates include dialkyl azodicarboxylates,




{" 6Q .4 L.l

(m 6H). Anal. calcd for C[err]H err] Ng-e++] D, 6934+
7.71; N, 5.05. Found: 69.38; H, 7.84; NiHI§ a%“.ET ?%Bﬁﬂz 13n£8yAﬁMTsSHEET
e

Et hyl 3-(N-Benzyl oxvcarbonyl pyrrolidi nf 2-yl BEREMIEBpeneat ef op—Et-hyd

3- (N-Benzyl oxycar bonyl - pi peri d-2-yl) - Z=propenoat € To A §t,| I’ﬁ}%dgqg‘[
sol ution of N carbobenzyl oxypyrrolidine-2-carboxal dehyde pr

N- car bobenzyl oxypi peri di ne- 2- car boxal - dehyde (5.00 mol )} [ B—Kryooka—et

al., J. Og. Chem, 5409 (1989) and ¥jpaHanmada, et al., Chem Pharm Bull.,
1921 (1982)] in anhydrous tetrahydrofuran at -78[err]C was—adced

(car bet hoxynet hyl ene) tri phenyl phosphorane (2.09 g. 6.00 mmol. 1.2 eq) as a
solid portiprefeeablhediethyli djazeditavhoryXatee waswsitabled sdlvercrs

t enperat ur e, Hggﬁ nitr g%ﬁ fl%r e2 homg :aﬂijethen QEﬁE g at rgitﬂl ﬁ')&ﬁq'g‘ﬁr

ni t rogen f of our . iR mixture Was evaporated und
pressure anﬂetmymmlv\as dbemlchemr@grapﬁed lydi-dg osdanega getN~

(approxi mat @] ye di\th Llridifli &l UiA@Nakktin2P¥i1e. The preferred solvent
is tetrahydrofuran. The reaction is conducted at a
temperature of about 0°C to about 65°C, most preferably at
about 25°C,

Compounds of formula VIII, if not available

commercially, can be prepared by reacting a compound of
formula X

R
e X This Sheet Has Been Replaced

< AR

wherein R; and X are as defined above with the acid chloride

NH,

or the symmetrical anhydride of R,;CO,H in a suitable solvent
with an suitable base. The preferred acid chloride or
anhydride is trifluoroacetic anhydride. Suitable solvents
include ethers, including tetrahydrofuran, diethyl ether and
1,4-dioxane, methylene chloride, and chloroform. The
preferred solvent is methylene chloride. Suitable bases
include triethylamine, pyridine, and sodium hydrogen
carbonate. The preferred base is pyridine. The reaction is
conducted at a temperature of about 0°C to about 65°C,
preferably at about 25°C.

Compounds of formula X, if not available commercially,
can be prepared by reacting a compound of formula XI

RE
X1
NH,
wherein R, is as defined above with either chloride, bromine,:

or iodine in a suitable solvent with a suitable base.
Reaction with bromine is preferred. Suitable solvents



di ethyl ether in hexanes to afford ei tjnBHSRHET HAS BEEN

hREPBAGEMENINSHEET

—+

3- (N-benzyl oxycar bonyl pyrrolidin-2-yl){ 2-pr gpengabe or g

zyl oxycar bonyl pi peri d- 2-yl) - 2- pr openoate—+A—(R—Ethyt"

3- (N-Benzyl oxycar bonyl pyrrolidin-2-yl)-2-propenoate 9 ¢ JUN 1ag7
{

—

(R) - N- Car bobenzyl oxypyrrol i di ne-2- car boxal dehyde was used. Chromat ographj

as descri bed above afforded the title conpound as a cl ear}, ‘eotortess—ort:
[err]H NVR (CDCl [err]-d[err]) [err] %#334-7.25 (m 5H), 6.189- 6. 76 (m 1 H),

5.88-5.74 (m 1 H), 5.18-5.05 (m 2ff), 4.60-4.43 (m 1 Hy—d—t~foq—3=7—%
Hz, 2H), 3.55-3.40 (m 2H), 2.11-2.00 (m 1 H), 1.90-1.75 (m 3H), 1. 28 (t,
J=7. 1 Hz, 3nfrlufer c]4q; NMIedHIX3 | emethy]dins echlicm.de,sbh\l/onbfongen or

. . : :
Lorr] 100, 8EaR" CeEbanTorile, PY MU Sr il s Bl I SUCHARRGANY] |
60.4, 58.1 Suiztazblaes Basds$. 4include &r&tman@, 8 py2idinels. apdiamz B.
(RS) - Ethyl §a£’b\k>§§€éy' ANUC A RPNP! Hﬁ&i—ggényhlar%oi%%%eno%ﬁe preferred

base is sodium hydrogen carbonate. The reaction is
conducted at a temperature of about 0°C to about 65°C,
preferably at about 25°C.

Compounds of the formula IX can be prepared from
hydride reduction of a compound of formula XII

/)

N O
R110,C %11
Vi

02Ry3

wherein R,; is defined as above and Ry is C,-C4 alkyl, aryl,
or alkylaryl with a hydride reducing agent in an inert
solvent. Suitable hydride reducing agents include lithium
aluminum hydride, lithium borohydride, sodium borchydride,
and diisobutylaluminum hydride. The preferred reagent is
diisobutylaluminum hydride. Suitable solvents include
ethers, such as diethyl ether, tetrahydrofuran, 1,4-dioxane
and 1,2-dimethoxyethane. The preferred solvent is
tetrahydrofuran. The reduction is conducted at a
temperature of about -100°C to about 0°C, preferably at
about -80°C to about -70°C. '

Compounds of the formula XII can be prepared from the
Wittig reaction in a suitable solvent invelving compounds of -
the formulas

This Sheet Has Been Rep

[ llllll .
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7 (t, J=6.6 Hz, 3H); FAB LRMS (nfz,{rgelative
N 100), 274 (86y15228 (14), 210 (21?_& 82 (43),

13

[\ COaRy3

N O, X PHyP = KLV
R1102C
CHO

wherein R, and R,;; are defined as above. Suitable solvents
include ethers such as diethyl ether, tetrahydrofuran, and
1,4-dioxane. Tetrahydrofuran is the preferred solvent. The
reaction is conducted at a temperature of about =-78°C to
about 30°C, preferably at about -78°cC.

Compounds of the formula XIII can be prepared as
outlined in S. Kiyoocka, et al., J. Org. Chem., 5409 (1989)
and Y. Hamada, et al., Chem. Pharm. Bull., 1921 (1382).

Compounds of the formula XIV are either commercially
available or can be prepared as outlined in L. Fieser and M.
Fieser, Reagents for Organic Synthesis, John Wiley and Sons,
New York, Vol. 1, p. 112 (1967).

Unless indicated otherwise, the pressure of each of the
above reactions is not critical. Generally, the reactions
will be conducted at a pressure of about one to about three
atmospheres, preferably at ambient pressure (about one
atmosphere).

The compounds of the formula I which are basic in
nature are capable of forming a wide variety of different
salts with various inorganic and organic acids. Although
such salts must be pharmaceutically acceptable for
administration to animals, it is often desirable in practice
to initially isolate a compound of the formula I from the
reaction mixture as a pharmaceutically unacceptable salt and

then simply convert the latter back. to the free base.

compound by treatment with an alkaline reagent, and
subsequently convert the free base to a pharmaceutically

(25 nL) was shaken under a hydrogen atnoshpere (3 atm at
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1 (dd, J=2.0 and 8.6 Hz, 1 H),} 3 :
2.05-1 :

6.85 (d, J=1.6
7H), 2.78 (s, 3H), (m 4H); a][err]—+9[err] (

calculated for Cerr]Herr]Nerr] 2297 875; found 229. 1593
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appr opri at e 3RWYH yqf the chosen mineral or organic acid in an aqueous
solvent medium or in a suitable organic solvent such as
methanol or ethanol. Upon careful evaporation of the

solvent, the desired solid salt is obtained.
The acids which are wused to prepare ‘the
pharmaceutically acceptable acid addition salts of the base

compounds of this invention are those which form non-toxic
acid  addition salts, i.e., salts containing
pharmacologically acceptable anions, such as hydrochloride,
hydrobromide, hydroiodide, nitrate, sulfate or bisulfate,
phosphate or acid phosphate, acetate, lactate, citrate or
acid citrate, tartrate or bitartrate, succinate, maleate,
fumarate, gluconate, saccharate, benzoate, methanesulfonate
and pamoate [i.e., 1,1’-methylene-bis~(2-hydroxy-3-
naphthoate) ] salts.

Those compounds of the formula I which are also acidic
in nature, e.g., where R, contains a carboxylate, are capable
of forming base salts with various pharmacologically
acceptable cations. Examples of such salts .include the
alkali metal or alkaline-earth metal salts and particularly,
the sodium and potassium salts. These salts are all
prepared by conventional techniques. The chemical bases
which are used as reagents to prepare the pharmaceutically
acceptable base salts of this invention are those which form
non-toxic base salts with the herein described acidic
compounds of formula I. These non-toxic base salts include
those derived from such pharmacologically acceptable cations
as sodium, potassium calcium and magnesium, etc. These
salts can easily be prepared by treating the corresponding
acidic compounds with an aqueous solution containing the
desired pharmacologically acceptable cations, and then
evaporating the resulting solution to dryness, preferably
under reduced pressure. Alternatively, they may also be
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prepared by mixing lower alkanolic solutions of the acidic
compounds and the desired alkali metal alkoxide tecgether,
and then evaporating the resulting solution to dryness in
the same manner as before. In either case, stoichiometric
quantities of reagents are preferably emploved in order to
ensure completeness of reaction of maximum product of yields
of the desired final product.

The compounds of the formula I and the pharmaceutically
acceptable salts thereof (hereinafter, also referred to as
the active compounds of the invention) are useful
psychotherapeutics and are potent serotonin (5-HT,) agonists
and may be used in the treatment of depression, anxiety,
eating disorders, obesity, drug abuse, cluster headache,
migraine, chronic paroxysmal hemicrania and headache
associated with +wascular disorders, pain, and other
disorders arising from deficient serotonergic
neurotransmission. The compounds can also be used as
centrally acting antihypertensives and vasodilators.

The active compounds of the invention are evaluated as
anti-migraine agents by testing the extent to which they
mimic sumatriptan in contracting the dog isolated saphenous
vein strip (P.P.A. Humphrey et al., Br. J. Pharmacol., 394,
1128 (1988)). This effect can be blocked by methiothepin,
a known serotonin antagonist. Sumatriptan is known to be
déeful in the treatment of migraine and produces a selective
increase in carotid vascular resistance in the anaesthetized
dog. It has been suggested (W. Fenwick et al., Bx. dJ.
Pharmacol., 96, 83 (1989)) that this is the basis of its
efficacy.

The compositions of the present invention may be
formulated in a conventional manner using one or more
pharmaceutically acceptable carriers. Thus, the active
compounds of the invention may be formulated for oral,
buccal, intranasal, parenteral (e.g., intravenous,
intramuscular or subcutaneous) or rectal administration or
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compound as an off-white foam [err]C NVR (CDCl[err]) [err] 163.3, 136. 4,
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10. 58. capsules prepared conventional means with
pharmaceutically acceptable excipients such as binding
agents (e.qg. pregelatinised maize starch,

polyvinylpyrrolidone or hydroxypropyl methylcellulose);
fillers (e.g. lactose, microcrystalline cellulose or calcium
phosphate); lubricants (e.g. magnesium stearate, talc or
silica); disintegrants (e.g. potato starch or sodium starch
glycollate); or wetting agents (e.g. sodium lauryl
sulphate). The tablets may be coated by methods well known
in the art. Liquid preparations for oral administration may
take the form of, for example, solutions, syrups or
suspensions, or they may be presented as a dry product for
constitution with water or other suitable wvehicle before
use. Such 1liquid preparations may be prepared by
conventional means with pharmaceutically acceptable
additives such as suspending agents (e.g. sorbitol syrup,
methyl cellulose or hydrogenated edible fats);. emulsifying
agents (e.g. lecithin or ak:acia); non—-aqueous vehicles (e.g.
almond oil, oily esters or ethyl alcchol); and preservatives
(e.g. methyl or propyl p-hydroxybenzoates or sorbic acid).

For buccal administration the composition may take the
form of tablets or 1lozenges formulated in conventional
manner. '

The active compounds of the inventiocn may be formulated
for parenteral administration by injection, including using
conventional catheterization techniques or infusion.
Formulations for injection may be presented in unit dosage
form e.g. in ampules or in multi-dose containers, with an
added preservative. The compositions may take such forms as
suspensions, solutions or emulsions in oily or aqueous
vehicles, and may contain formulating agents such as
suspending, stabilizing and/or dispersing agents.
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(R)-5-N, l\l—l!ﬂaﬁ%%ﬁ“&rh ﬁc?ca?%ﬂmh&’rﬁtﬁ& X QST F AT n- 2- yI met hyl ) - 1H- i
ndol e et Rrbadalally | aghinisteatbsn userl. A imistatrtieat opyaphy

using el ut Il%%amlna:[trzl.orﬁt h{hene cgllggl dgéggégx?ds of the invention are
conveniently delivered in the form of a solution or
suspension from a pump spray container that is squeezed or
pumped by the patient or as an aerosol spray presentation
from a pressurized container or a nebulizer, with the use of
a suitable propellant, e.qg. dichlorodifluocromethane,
trichlorofluoromethane, dichlorotetrafluoroethane, carbon
dioxide or other suitable gas. In the case of a pressurized
aerosol, the dosage unit may be determined by providing a
valve to deliver a metered amount. The pressurized
container or nebulizer may contain a solution or suspension
of the active compound. Capsules and cartridges (made, for
example, from gelatin) for use in an inhaler or insufflator
may be formulated containing a powder mix of a compouhd of
the invention and a suitable powder base such as lactose or
starch. '

A proposed dose of the active compounds of the
invention for oral, parenteral or buccal administration to
the average adult human for the treatment of the conditions
referred to above (e.g., migraine) is 0.1 to 200 mg of the
active ingredient per unit dose which could be administered,
for example, 1 to 4 times per day.

Aerosol formulations for treatment of the conditions
referred to above (e.g., migraine) in the average adult
human are preferably arranged so that each metered dose or
“puff" of aerosol contains 20 pg to 1000 pg of the compound
of the invention. The overall daily dose with an aerosol
will be within the range 100 gg to 10 mg. Administration



no/ ammoni um hydr oxi de [9:1:0. affor ound as an off white
foam [err] [err]) Lerr] 8. STHISJrSHEET Hﬁ§ Bﬁ; gm( Fys%gl ‘ZET N

115700 (M 2, ety o b (11, QERACED" o 1H)2
2H), 3.00 (s, VRS wann (K& (S73H)

HZH? 1 H, (1.883- ﬂ‘\\a\\m:\[err]cmlum(comerr]) [err] Em ﬁgﬁm‘?
130. 5, 127. 7, 12 U370, 112. 0, 111.3,66.5,57. 4,40.6,| 36.4. 31.4,

29.8,21.7; LRVMS (mz, relative inten--39- sity) 300 (M+, {50), 217 (10),
171 (20), 84 (100); HRVS: calculated for CJerr]J]H err] N err[]O 300. 1952,

found 300. 1957. E.
(R)-5-Tri 7f magr bac sevhzrailnteidesNdadilyy! morr ekhiphe22yi FptHvy -4 timele) e

W th ot ﬁi‘fé&é%ﬁ;%%?&é%%a\ﬁﬁéngﬁﬁdz ?ﬁ%&%@%ﬁ%ﬁéﬁ%i Lo 2902'[ 0 ﬁ)
afforded the titThecdigidiawires Exampieshildusta e ar@GBGldrera
b2k P 718 Sowpounds"be EhR phRERpt Shvedtddh ) Jeifind doites urdy

2 57 2 43 (Hcpcgarn)actgdA3 MR datg are sepaxrte’Hin pazis (pelr mnmiozzr(cm? 5
r r
157 % H)12613,55123&??% ¥dfetiiiced CERl @{‘%ﬁeuﬁeﬁ%%‘?{ J‘i‘%{ég% Erbi] é’fo 6,

31.3, 29.5,S3WpFe spAment. Specifig cuotationer werpemepspred] Rtemdon
325. 1403, fedfifeddbutd’8sing the sodium D line (589 nm).

Commercial reagents were utilized without further
purification. Chromatography refers to column
chromatography performed using 32-63 pum silica gel and
executed under nitrogen pressure (flash chromatography)
conditions. Room temperature refers to 20 - 25°C.

EXAMPLE 1
Genar Procedure for the Reduction of Benzylo

carbonyl- pyrrolidin-2-ylcarbonyl-iHE-indole, N-Bengyloxy-

carbonyl-agzatidin-2-ylcarbo =1H-indoles, or N-Benzvlo

carbonyl-piperidin-2-ylcarbonyl-iH-indoles Forming 3-(N-

ethyl- 0lidin-2~ e =1H- oles 3-({N-Met

azetidin-2-yimethyl)-1H-indoles, or 3-{N-Methylpiperidin-2-
ylmethyl)~1H-indoles, respectively.

To. a stirred solution of (R) - or (S)=(N-
benzyloxycarbonylpyrrolidin-2-ylcarbonyl)~-1H-indole,
(R) -, (s), or (R, S) - (N-benzyloxycarbonylazetidin-2-

Ylcarbonyl)-1H-indole, or (R)-, (S)-, or (R,S)—-({N~
benzyloxycarbonylpiperidin-2-ylcarbonyl)-1H-indole, (5.00
mmol) in anhydrous tetrahydrofuran (20mL) at room
temperature under nitrogen was carefully added lithium
aluminum hydride (0.57 g, 15.0 mmol, 3.0 eq) as a powder,
and the resulting mixture was stirred at room temperature
under nitrogen for 1 hour. The mixture was then heated at
reflux (66°C) under nitrogen for 12 hours. The reaction was
then quenched with successive additions of water (0.5 mL),
aqueous sodium hydroxide (20%, 0.5 mL), and then
additional water (1.0 mL), and the resulting mixture
filtered through diatomaceous earth (Celite (trademark)).
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(R -3-(N-Methylpyrraolidin-2-ylpethyl) 7 -Epnani fic i~ e-
| e To a stirred m xtufe, of WEER ?ﬂﬁﬁ X ﬁ*NT SHEET
(R) - 5- am nomet hyThigihediHesier A ol i dijn- 2- B i ndpl ¢ TOT1II3T;
0.46 mol) and pyiik i W 0.93 mml, 2.0 eq) in af spl@t§ diibi~~ I
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O[err] C under nitrogen was added nethapesul fonyl chloride dropw se
(44[err]L., 0.56 mol, 1.3 eq). The resulting reaction soﬁutlon was stirred
at room tenperature under nitrogen for 1 hour, and then it was evaporated
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1ndole, 3-(N-methylazetidin-2-ylmethyl}-1H-indole, or 3-(N-
methylpiperidin-2-ylmethyl)-1H~-indole. Following this

procedure the following compounds were prepared:
A, (8)-5-Methoxy-3-(N-methylpyrrolidin-2-yimethyl)=-1H-
indole
(S)~(N-Benzyloxycarbonylpyrrolidin-2-ylcarbonyl)-S-

methoxy-1H-indole was used. The chromatographic eluent was
8% triethylamine in ethyl acetate to afford the title
compound (yields ranged from 22 to 57%) as an oil: IR
(CHC1;) 3475, 1625, 1585, 1480, 1455 cm~!; !H NMR (CDCl;) §
8.13 (br s, 1H), 7.23 (d, J=8.8 Hz, 1H), 7.04 (4, J=2.4 Hz,
1H), 6.97 (4, J=2.2 Hz, 1H), 6.84 (dd, J=2.4 and 8.8 Hz,
1H), 3.86 (s, 3H), 3.17-3.10 (m, 2H), 2.58 (dd, J=9.9 and
13.9 Hz, 1H), 2.50-2.40 (m, 1H), 2.47 (s, 3H), 2.26-2.17 (m,
1H), 1.89-1.72 {(m, 2H), 1.70-1.52 (m, 2H); BC NMR (CDC1,) &
153.8, 131.4, 128.2, 122.7, 113.5, 111.8, 111.7, 101.1,
65.6,' 57.5, 56.0, 40.8, 31.5, 30.0, 21.9; LRMS, m/z
(relative intensity) 244 (M*, 7), 160 (20), 145 (1s8), 117
(21), 84 (100); HRMS: calculated for C;HN,0: 244.1573;
found: 244.1575; [@]® = -96° (CHCl;, ¢ = 1.0).
R) -S-Methoxy-3-(N-methylpyrrolidin-2-yimethyl)-1E-
indole
(R) - (N-Benzyloxycarbonylpyrrolidin-2-ylcarbonyl)-5-
methoxy-1H-indole was used. The chromatographic eluent was
8% triethylamine in ethyl acetate to afford the title
compound (yields ranged from 13 to 61%) as an oil whose
spectral and physical properties were identical with the
spectral and physical properties of the title compound of
Example 1A with the exception of specific rotation of plane




113.7, 111.6, 66.7,57~4—47.9, 40'931%%%§“£§%?§§§§¥§7i521'7; LRVS (mlz

| ati i nt engyjd 28), 320 (M 3 ?
r1(2§9a( |7\é;a; | aR(I?/ISn:ﬁﬁi‘ﬁ el ( eilmtd g eEr] H er r’ﬁ@-@% Jerrnl S g‘%%%%‘]ﬁf g’ﬁg@

320. 1453’ H ’I 94 JUt =07

-22-

polarized light: ([e]® = + 100° (CHCl,, ¢ = 1.0). HRMS:
calculated for C;H,N,0: 244.1573; found: 244.1547.

c. -5-Dibea o=3-(N-mat rrojdin-2-
ylmethyl)=-1H-indole

(R) -3-(N-Benzyloxycarbonylpyrrolidin-2-ylcarbonyl)-5-
dibenzylamino-1H-indole was used. Column chromatography
using elution with methylene chloride/methancl/ammonium
hydroxide {9:1:0.1] afforded the title compound as a pale
green foam: 'H NMR (CDCl;) § 7.82 (br s, NH), 7.35-7.19 (m,
10 H), 7.20 (4, J=8.6 Hz, 1H), 6.95 (d, J=2.1 Hz, 1H), 6.85
(dd, J=2.3 and 8.7 KBz, 1H), 6.80 (d, J=2.2 Hz, 1H), 4.65 (s,
4H), 3.25-3.02 (m, 2H), 2.52 (dd, J=9.5 and 13.9 Hz, 1H),
2.39-2.15 (m, 2 H), 2.30 (s, 3H), 1.85-1.40 (m, 4H); PC NMR
(cpcl,) & 143.2, 139.7, 130.5, 128.5, 128.2, 127.3, 126.8,
122.9, 112.5, 112.2, 111.8, 103.4, 67.0, 57.4, 56.4, 40.6,
31.4, 29.7, 21.9. HRMS: calculated for CuH,N; 409.2520.
Found 409.2475.

D. (R) -5-Methoxy~-3~(N-methylpiperid-2~ylmethyl)-1H-

indole
(R) -3-(N-Benzyloxycarbonylpiperid-2-ylcarbonyl) -5~
methoxy-1H-indole was used. Column chromatography using

elution with 6% triethylamiﬂe in ethyl acetate afforded the
title compound as a white foam: ®c NMR (CDCl,;) § 153.7,
131.4, 128.3, 123.3, 113.2, 111.7, 111.6, 101.2, 64.4, 57.2,
55.9, 43.4, 31.0, 28.8, 25.9, 24.1; [a]® = +67° (CDCl,,
c=1.0); HRMS: calculated for C,H,N,0: 258.1734. Found:

258.1710,
E. (8) -5-Methoxv-3-(N-methylazetidin~-2-ylmethyl}~1H-
indole

(S)-3-(N-Benzyloxycarbonylazetidinyl-2-ylcarbonyl)-5-
methoxy~1H-indole was used. The chromatographic eluet was
8% triethylamine in ethyl acetate to afford the title
compound as a white solid: mp, 118.0-120.0°C; BC NMR (CDCl,)
§ 153.8, 131.6, 128.0, 122.9, 112.3, 111.9, 111.8, 101.0,
68.5, S56.0, 53.1, 44.7, 32.4, 25.0; [a]® = -44° (CHCl,,
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=1.0}. Anal. calcd for C H,N,;0: C, 73.01; H, 7.88, N,
12.16. PFound: C, 72.65; H, 7.91; N, 12.0s8.

F. R,8}-5-Methoxy=-3~(N-methylazetidin-2-yvimethyl) =~
1E-indole

(R,S)~3~(N-Benzyloxycarbonylazetidinyl-2-ylcarbonyl)=5-
methoxy-1H-indole was used. The chromatographic eluet was
10% triethylamine in ethyl acetate to afford the title
compound as a white solid: mp, 116.0-119.0°C; Anal. cdlecd
for ¢, HN;0: C, 73.01; H, 7.88; N, 12.16. Found: C, 72.61;
H, 7.99; N, 12.10,

EXAMPLE 2
General Method for the Hydrogenation of 5-(2-Sulfonyl-

ethenvyl) -3~ (N-methyl o0lidin-2-vimethyl)~-1E-indoles to
orm S—-(2-8 e ath =3-{N-met 0lidin-2-ylimath
1E-indoles

A solution of 5-(2-sulfonylethenyl)-3-(N-
methylpyrrolidin-2-yl)-1E-indole (0.47 mmol) and 10% PQ/C
(0.150 g) in ethanolic hydrogen chloride {prepared from
absolute ethanol (10 mL) and acetyl chloride (43 gL)] and N,
N-dimethylformamide (7.5 mL) was shaken under a hydrogen
atmosphere (15 psi) at room temperature for 20 hours. The
resultant reaction mixture was filtered through diatomacecus
earth (Celite (trademark)), washed with absolute ethanol,
and the combined filtrates were evaporated under reduced
pressure. The residue was partitioned between ethyl acetate
and water. The organic phase was separated, washed with
water (3x), brine (1x), dried (Na,SO,), and evaporated under
reduced pressure to afford a yellow oil. Column
chromatography of this oil using silica gel and elution with
methylene chloride/absolute ethanol /ammonia (90:10:1)
afforded the appropriate 5-(2-Ethylsulfonylethyl)-3~-(N-
methylpyrrolidin-2-ylmethyl)~-1HE-indole. Following this
procedure, the following compounds were prepared:
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A. (R)=-5~(2-BEthylsulfonylethyl)-3-(N-methylpyrrolidin-
2-ylmethyl)-1H~indole

(R)~-5-trans-(2-Ethylsulfonylethenyl)-3-(N~-
methylpyrrolidin-2-ylmethyl)-1H-indole (Example 4A) was
reduced as described above. Chromatography afforded the
title compound (0.33 mmel, 70%) as a qum: TLC
(CH,C1,: EtOH:NH;, 90:10:1): R, = 0.3; [a]® = + 62° (methanol,
c = 0.10). Anal. Calcd for C,H,N,0,S ® 0.05 CH)Cl,: ' C,
63.21; H, 7.67; N, 8.17; found: C, 63.55; H, 7.61; N, 8.41.

B. (R)-5-(2-Methylaminosulfonylethyl}-3-(N-methyl-
pyrrolidin-2-yimethyl)-1E-indole

(R)-5-trans-(2-Methylaminosulfonylethenyl)-3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole (Example 4B) was
reduced as described above. Chromatography afforded the
title compound (65%) as a foam. Anal. Calcd for CLHN,0,S *
0.1 CH,C1,: C, 59.71; H, 7.39; N, 12,12; found: C, 59.66;
H, 7.14; N, 11.90. '

EXAMPLE 3
Gene thesis = (N-Be oxycarbo olidin-
=ylearbo =1E-indole ={N~Benzyloxycarbonylazetidin-2-
carbo =1E-indo 3=-(N~- oxycarbo iperidin-
~ylcarbo ~1H=
Two solutions containing the reactants “were prepared
separately as follows. To a stirred solution of N- -

carbobenzyloxyproline (D or L, 3.10 g, 12.4 mmol, 1 eq) or
N-carbobenzyloxyazetidine-2-carboxylic acid (R or S or
racemate, 12.4 mmol) or N-carbobenzyloxypipecolinic acid (R
Oor S or racemate, 12.4 mmol) in anhydrous methylene chloride
(7 mL) with one drop dimethylformamide was added oxalyl
chloride (1.60 mL, 18.4 mmol, 1.5 eq), and the resulting
‘effervescing solution was stirred at room temperature under
nitrogen for 1.5 hours. The solution was then evaporated
under reduced pressure, and any remaining solvent was
removed from the residual oil using high vacuum to afford
the N-benzyloxycarbonylproline acid chloride. At the same
time, a solution of ethylmagnesium bromide (3.0 M in ether,
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or col um ahﬁpmﬁkngmﬁqmﬂ 4 mmol) in anhydrous ether (50 mL), and this
cloudy solution was heated at reflux under nitrogen for 1.5
hours to form the indolemagnesium bromide salt. The proline
acid chloride was then dissolved in methylene chloride or
ethyl ether (3 mL), and this sclution was added dropwise to
the stirred solution of the indolemagnesium bromide salt at
room temperature, and the resultant reaction mixture was
stirred at room temperature under nitrogen for 1 hour. A
saturated solution of sodium hydrogen carbonate (25 mL).and
ethyl acetate (50 mL) was then added to the reaction
mixture, and this mixture was vigorously stirred for 15
minutes. The resulting mixture was <filtered through
diatomaceous earth (Celite (trademark)), the solids washed
with copicus amounts of ethyl acetate, and the ethyl acetate
layer was separated from the agqueous layer which was
extracted with ethyl acetate (2 x 25 mL). All ethyl acetate
extracts were combined, dried, and evaporated under reduced
pressure. The residual oil/soclid was flash chromatographed
using silica gel (250 g) and eluted with an appropriate
solvent sistem to afford the desired 3-(N-
benzyloxycarbonylpyrrolidin-2-ylcarbonyl)indole,3—~(N-
benzyloxycarbonylazetidin-2~-ylcarbonyl)-1H~indole, or 3-(N-
benzyloxycarbonylp1per1d1n-2-ylcarbonyl)—lH-lndole.
' . (8 )-3-(Kbaenleo;zcarbonzlgz;ro11d1n-2-zlcarbonxl1—

s-methogx-lx—indola
N-Carbobenzyloxy-L-proline was used. Chromatography

using 40-60% ethyl acetate gradient in hexanes afforded the
title compound (yields ranged from 27 to 43%) as a white
powder. Recrystallization in ethyl acetate/hexanes afforded
an analytical sample as a white crystalline solid: mp,
164.0-165.0°C; IR (KBr) 3250, 1695, 1660, 1585, 1520, 1485,
1450, 1425 cm!; 'H NMR (CDCl;) [Note: the spectrum of the

title compound appears as a 1:3 mixture of diastereomers due
to slow inversion of the amidz nitrogen on an NMR time
scale. Therefore, the !H NMR will be interpreted for each
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compound separately with the more abundant conformer quoted
first] § [more abundant conformer] 9.83 (br s, 1H), 7.53 (d,
J=3.4 Hz, 1H), 7.42-7.30 (m, 6H), 7.00 (4, J=8.9 Hz, 1H),
6.69 (dd, J=2.4 and 9.0 Hz, 1H), 5.25 (d, J=12.9 Hz, 1H),
5.14 (d, J=12.5 Hz, 1H), 5.07-4.99 (m, 1H), 3.74 (s, 3H),
3.78-3.55 (m, 2H), 2.28-1.84 (m, 4H) and § [less abundant
conformer] 9.28 (br s, 1H), 7.90 (d, J=2.3 Hz, 1H), 7.59 (4,
J=3.4 Hz, 1H), 7.24 (d, J=9.0 Hz, 1H), 7.06-6.90 (m, 5H),
6.88 (dd, -J=2.7 and 9.0 Hz, 1H), 5.07-4.99 (m, 2H), 4.96-
4.88 (m, 1H), 3.86 (s, 3H), 3.78-3.55 (m, 2H), 2.28-1.84 (m,
4H) ; LRMS, m/z (relative intensity) 379 (8), 378 (M*,33), 204
(31), 174 (64), 160 (41), 146 (10), S1 (100). Analysis:
calculated for C,H,N,0,: C, 69.83; H, 5.86; N, 7.40; found:
c, 69.81; H, 5.67; N, 7.40.
R)=-3-(N-~Benzylo axrbon rolidin-2-ylcarbon

S5-methoxy~1H-indole _

N-Carbobenzyloxy-D-proline was used. Chromatography
using 40-60% ethyl acetate gradient in hexanes afforded the
title compound (yields ranged from 25 to 36%) as a white
powder. Recrystallization in ethyl acetate/hexanes afforded
an anaiytical sample as a white crystalline solid: mp,
165.0-166.0°C. The spectral and physical data for the title
compound was identical in all respects with the spectral and
physical data of its enantiomer (the title compound of
Example 3A); HRMS: calculated for C,H,N,0,: 378.1582; found:

378.1573.
c. R)-3-(N-Bengzyvylexvcarbenvl rrelidin-2-

ylcarbonyl}-S5-dibenzylamino-iH-indole
N-Carbobenzyloxy-D-proline was used. Trituration of
the extraction residue with diethyl ether afforded the title
compound as a solid: mp, 176.0-177.0°C; LRMS (m/z, relative
intensity) 543 (100, M*), 453 (10), 407 (7), 339 (40), 307
(10), 247 (10), 154 (38); [al®=+112° (THF, c=1.0); Anal.
calcd for C,HyN;0,: C, 77.32; H, 6.12; N, 7.73. Found: C,
77.35; H, 6.30; N, 7.66. :
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N-Carbobenzyloxy-D-pipecolinic acid was used. Column
chromatography using elution with 10% ether in methylene
chloride afforded the title compound as a tan foam: LRMS
(m/z, relative intensity) 392 (90, M%)}, 348 (27), 284 (13),
273 (12), 258 (15), 237 (47), 217 (538), 173 (100), HRMS:
calculated for C,Hy,N;0,: C, 69.22; H, 5.53; N, 7.69. Found:
c, 69.35;°H, 5.33; N, 7.64. '

E. ~3-(N~- ox bo azetidinyl~-2-
Ylcarbonyl)-5-methoxy-1E-indole

(S)-N-Carbobenzyloxyazetidine-2-carboxylic acid was
used. Trituration of the extract residue with absoclute
methanol afforded the title compound as a white solid: mp,
189.0-200.0°C. Anal. calcd for C;H,N,0,: C, 69.22; B, 5.53;
N, 7.69. Found: C, 69.35; H, 5.33; N, 7.64.

F. R,8)-3-(N-Bengyloxycarbonylagetidinyl-2-

carben =-5-methoxy~-1H-indole

(R, S)-N~-Carbcbenzyloxyazetidine-2-carboxylic acid was
used. Trituration of the extract residue with absolute
methanol afforded the title compound as a white solid: mp,
199.0-200.0°C. Anal. calcd for C,H,N,0,: C, 69.22; H, 5.53;
N, 7.6%9. TFound: <C, 68.85; H, 5.47; N, 7.57.

EXAMPLE 4

General Mathod for the @ynthesis of S-trans-(2-
Sulfonylethenyl)-~3-(N-methylpvyrrolidin-2~yimethyl}-1HE~
indoles ) '

A mixture of the appropriate vinyl sulfone (1.17 mmol,
1.4 eq), tri-o-tolylphosphine (0.075 g, 0.25 mmol, 0.33 eq},
palladium (IX) acetate (0.013 g), triethylamine (0.25 mi,
1.79 mmol, 2 eq), and (R)-5-bromo-3-(N-methylpyrrolidinyl-
methyl)-1H-indole (0.25 g, 0.85 mmol) in anhydrous
acetonitrile (3 mL) was heated at reflux under nitrogen for
17 hours. The resultant reaction mixture was evaporated
under reduced pressure, and the residue was column

chromatogqraphed using silica gel and
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elution with methylene chloride/absolute ethanol/ammonia
(90:8:1) to afford the title compound.

A. -S-trans~{2-Bth ulfo ethen =3=-(N-methyl-

olidin-2-yimet =1E-indole

Ethyl vinyl sulfone was used, and chromatography
afforded the title compound (65%) as a white foam: TLC
(CH,C1,/EtOH/NH;, 90:10:1):R, = 0.5. Analysis: calculated for
CysH,N,0,S ® 0.2 CH,Cl,: C, 62.55; H, 7.04; N, 8.02; found:
C, 62.65; H, 6.94; N, 7.92. '

B. -5-t 8= (2~-Me o ethen ~3=(N=~
methyl-pyrrolidin-2-vimethyl})-1E-indole.

N-methylvinylsulfonamide was used, and chromatography
afforded the title compound (71%) as a white <foam.
Analysis: calculated for C,;HxN;0,S ® 0.1 CHC1l, : C, 60.06;
H, 6.84; N, 12.29; found: C, 59.74; H, 6.77; N, 11.97.

EXAMPLE 5
Genera ocaedure he de uction of 3-(N-
Benzyloxycarbonyl-pyrrolidin-2-ylmet =1H-indoles and 3-
-Benzylo bo erid-2-yime =1H-indoles PFormin

3= (N~-Math 0}lldipn=2= et =1H-indoles and 3~ (N=-
Meth i id-2-yimet =1H-indo o

To a stirred mixture of lithium aluminum hydride (0.152
g, 4.00 mmol,2 eqg) in anhydrous tetrahydrofuran (10 mL) at
0°C was added rapidly a solution of the 3-(N-benzyloxy-
carbonylpyrrolidin-2-ylmethyl)-1HE-indole or +the 3-(N-
benzyloxycarbonylpiperid-2-ylmethyl)-1H-indole (2.00 mmol)
in anhydrous tetrahydrofuran (5 mL). The resulting mixture
is heated at reflux under a nitrogen atmosphere for 3 hours.
The reaction mixture is cooled, and water (0.25 mL), 15%
aqueous sodium hydroxide (0.25mL), and then more water (0.75
mL) were added segquentially. The resulting mixture was
stirred at 25°C for 30 minutes, filtered, and the filtrate
was evaporated under reduced pressure. The residue was
column chromatographed using silica gel (approximately 50 g)
and elution with a solution methylene chloride: methanol:
ammonium hydroxide {9:1:0.1] or other appropriate solvent
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system to afford the corrssponding 3-(N-methylpyrrolidin-2-
ylmethyl)-1H-indole or 3-(N-methylpiperid-2-ylmethyl)-1K-
indole.

Following this procesdure the following compounds weare
prepared: _

A, {R)=5=-{Methwlaminosulfonvlimethvl)=-3=(N-methv]l-
pyrrolidin-2-ylmethvl)-1E-indola

(R} =3-(N-Benzyloxycarbonylpyrrolidin-2-ylmethyl)-5-
(methylaminosulfonylmethyl)~1H-indole was used. The
reaction residue after aqueous work-up 2s described above

was triturated with absolute methancl to afford the title
compound as a white solid: mp, 213.0-214.0°C; 'E NMR (DMSO-
d) 6§ 10.9 (br s, indole NH), 7.51 (be d, 1E), 7.31 (4, J=8.3
Hz, 1H), 7.16 (br &, 1H), 7.08 (br dd, J=8.3 Hz, 1H), 6.82
(br g, sulfonamide NH), 4.35 (s, 2H), 3.07-2.95 (m, 2H),
2.54 (d, J=4.7 Hz, 3H), 2.52-2.38 (m, 2H), 2.35 (s, 3H),
2.10 (br, g, J=8.2 Hz, 1H), 1.75-1.40 (m, 4H); {a]¥=+89°
(DMS0O-d4, c=1.0); 2Anal., calcd for CHxzN;SC,: C, 59.79; H,
7.21; N, 13.,07. Found: C, 59.86; H, 7.29; N, 12.81.

B. (R)~5-Aminomethyl-3-(N-methyloyrrolidin-2-
zlmethzl)-l&-indole_

(R)-3- (N-éenzylcxycarbonylpyrrolidin-z—ylmethyl) -5-
cyano-lH-indole was used. Column chromatography using
elution with 9:1:0.1 (methylene chloride:methanol:ammonium
hydroxide] afforded the title compound as a white foam: ¢
NMR § 135.6, 132.3, 127.5, 123.0, 122.2, 121.4, 117.1,
112.8, 111.5, 66.8, S57.2, 46.4, 40.5, 31.2, 29.2, 21.5;
HRMS: calculated for C;HyN; 243.1737, found 243.1732.

c. {R.,8)~5-(¥ethvlaminosulfonvimethvwl)-3-(N-
methvlpiperid-2-vimethvl})-1E-indcle

(R,S)-3-(N-Benzyloxycarbonylpiperidin-2-ylmethyl)}-5-
(methylamineosulfonylmethyl)-1H~indole was used. Column
chromatography using eluticon with 10% triethylamine in ethyl
acetate afforded the title compound as a clear, colcrless
oil:. Bc NMR (DMSO-d¢) § 135.9, 127.7, 124.0, 123.6, 121.0,
11%.7, 111.9, 111i.1, 63.9, 56.7, 56.3, 43.2, 30.5, 29.0,
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27.9, 25.5, 23.7; LRMS (m/z, relative intensity) 336 (1, M*),
241 (5), 143 (31), 142 (13), 99 (34), S8 (100), 70 (16);
HRMS calculated for C,H,N;0,S: 336.1745; found: 336.1756.

EXAMPLE 6
Genera ocedure for the Catalytic Raduction of 3-(N-
Benzvylo bo - -2~ t ~31H-indocles and 3~ (N~
Benzyloxycarbon iperid-2-yilme -1H-indoles Forming 3-

{Pvyrrolidin-2-yimethyvl)-1E-indoles and 3-(Piperid-2-
ilmeth =1¥-indolesa '

A mixture of the 3-(N-benzyloxycarbonylpyrrolidin-2-
ylmethyl)-1H-indole or the 3~-(N-benzyloxycarbonylpiperid-2-
ylmethyl)~-1H-indole (2.00 mmol), 10% palladium on carbon
(0.20 g), and ammonium formate (1.26 g, 20 mmol, 10 eq) in

absolute ethanol (15 mL) was stirred under a nitrogen
atmosphere for 4 hours. The resulting reaction mixture was
filtered through diatomaceous earth, and the filtrate was
evaporated under reduced pressure. The residue was column
chromatographed using silica gel (approximately 50 g) and
elution with a sclution of methylene chloride: methanol:
ammonium hydroxide (8:2:0.2] or other appropriate solvent
system to afford the corresponding 3-(pyrrolidin-2-
ylmethyl)-1H-indole or 3-(piperid-2-ylmethyl)-1H-indole.

Following this procedure the following compounds were
prepared:

A. (R) -5-(Mathylaminosulfonyimethyl) -3~ {pyrrolidin-2-
Ylmethyl}-1H~indole

(R) -3~ (N-Benzyloxycarbonylpyrrolidin-2-ylmethyl)-5~
(methylaminosulfonylmethyl)-1H-indole was used, Column
chromatography as described above afforded the title
compound as an off-white gum: Bc NMR (DMSO-4d,) & 135.9,
127.5, 123.8, 123.7, 120.9, 119.7, 112.4, 111.1, 5.2, 56.6,
45.7, 31.1, 31.0, 29.0, 24.6; [a]® = +4° (DMSO-d,, c=1.0};
[a]®=-14° (EtOH/CHCl, (1:1], c=1.0); HRMS: calculated for
[CysEyN;0,S*H*]: 308.1433; found: 308.1467. '
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{(R)-3-(N-Benzyloxycarbonlpyrrolidin-2-ylmethyl)-5-

cyano-lH-indole was used. Column chromatography as

described above afforded the title compound as an off-white
gum: ®C NMR (CDC1,/CD,OD) & 138.1, 127.2, 125.0, 124.4,
124.2, 121.0, 113.4, 112.2, 101.5, 59.5, 50.1, 45.7, 31.3,
30.3, 24.7; LRMS (M/z, relative intensity) 225 (M+,3), 179
(3), 155 (10), 70 (100); HRMS: calculated for C. H;N,
225.1268, -found 225.1245.

C. R)=3~- rolidin-2~-ylmeth =-1H-indole
(R)=3-(N-Benzyloxycarbonylpyrrolidin-2-ylmethyl)-1E-
indole was used. Evaporation of the filtrate residue

directly afforded the title compound as a white foam: 'H NMR
(CDC1,) & 9.05 (br s, indole NH), 7.50 (d, J=8.6 Hz, 1H),
7.23 (&, J=8.6 Hz, 1H), 7.12-6.98 (m, 2H), 6.90 (s, 1H), 4.0
(br s, amine NH), 3.36-3.24 (m, 1H), 2.985-2.75 (m, 3H),
2.70-2.58 (m, 1H), 1.85-1.50 (m, 3H), 1.45-1.29 (m, 1H);
{a}® = +18° (CHCl,, c=1.0).

D. (R) -5-Mathoxy-3-(Pyrrolidin-2-¢imethyl)-1H~-indole

(R)-3~(N-Benzyloxycarbonylpyrrolidin-2-ylmethyl)-5-~
methoxy-1H-indole was used. Evaporation of the filtrate
residue directly afforded the title compound as a gum: LRMS
(m/z, relative intensity) 231 (100, M+), 161 (10), 155 (17),
135 (11), 119 (32); [«)}¥=-12° (CHCl;, c=1.0); Anal, calcd for
C,H;N,0%0.75 CHOO, [acetic acid salt]: C, 67.61; H, 7.69; N,
10.17. Found: C, 67.74; H, 7.53; N, 9.90.

E. (R,8)-5-(Methylaminosulfonylmethyl)-3~-(piperid-2-
yimethyl)-1H-indole

(R,S)-3—-(N-Benzyloxycarbonylpiperid-2-ylmethyl)-5-
(methylaminosulfonylmethyl)-1H-indole was used. Column
chromatography as described above afforded the title
compound as a clear, colorless oil: Pc NMR (DMSO-d;) & 136.0,
127.5, 124.2, 123.8, 121.0, 119.8, 111.2, 110.9, 56.8, 56.7,
45.8, 31.7, 31.4, 29.0, 25.0, 23.9; LRMS (m/z, relative
intensity) 321 (19, M+), 238 (43), 227 (21}, 144 (99), 143
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(100) ; HRMS:  calculated for CH,N;0,S: 321.1513; found:

321.1501.
EXAMPLE 7

General Procedure for the Formulation of 3-(N-

Benzyloxycarbonylpyrrolidin-2-ylmethyl)-1E-indoles and 3~ (N-

Benzyloxycarbonylpiperid-2-yimethyl)-1B-indoles Vvia the

Palladium cCatalyzed clization of 1-(N-Benzyloxycarbonyl-

rrolidin-2-vyl)-3-(N-(2-halophenyl)}-N-trifluoroacetyl-

amino)propenes and 1~ {N-Bang bo erid-2- ~3=(N=-
2-halophe =-N=-¢t uoroacet no cpenes

A mixture of the 1-(N-benzyloxycarbonylpyrrolidin-2-
yl)-3-(N-(2-halophenyl}-N-trifluorocacetylamino)propene or
thel- (N-benzyloxycarbonylpiperid-2-yl)-3-(N-(2-halophenyl)-
N-trifluorocacetylamino)propene (2.00 mmol),
tetrabutylammonium chloride (2.00 mmol), and palladium(II)
acetate (0.089 g, 0.40 mmol, 0.2 eq) in a solution of
triethylamine (8 mL) and anhydrous N,N-dimethylformamide (4
mlL) was heated at reflux under nitrogen for 2 hours. The
resulting reaction mixture was evaporated under reduced
pressure, and the residue -was partitioned between ethyl
acetate-i(25 mL) and water (25 iL). The ethyl acetate layer
was removed, and the agqueous layer was extracted with
additional ethyl acetate (25 mL). The organic extracts were
combined, dried (MgSO,), and evaporated under reduced
pressure. The residue was column chromatographed using
silica gel (approximately 50 g} amd elution with either a
diethyl ether gradient in methylene chloride or an acetone
gradient in methylene chloride to afford the corresponding
3-(N-benzyloxycarbonylpyrrolidin-2-ylmethyl)-1H-indole or
the 3-(N-benzyloxycarbonylpiperid-2-ylmethyl)-1H-indole.

Following this procedure the following compounds were

prepared:
A. (R) -3- (N-Benzyloxycarbonylpyrrolidin-2-yilmethyl) -
1H-indole

(R)-1-(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-(N-(2-
iodophenyl) -N-trifluoroacetyl-amino)propene was used.
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{(m, 4H); LRMS (m/z, relative intensity) 334 (10, M+), 204

S5-(mathylaminosulfe at ~31B-indole

(R)-1-(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-(N-(2-
bromo—-4-methylaminosulfonylmethylphenyl)-N-trifluoroacetyl-
amino)propene was used. Column chromatography afforded the
title compound as an off-white foam: IR (CHCl;) 1673, 1410,
1358, 1324, 1118, 1092 cm'; LRMS (m/z, relative intensity)
441 (9, M+), 237 (29), 204 (77), 160 (97), 143 (73), 91
(100); HRMS: calculated for CHnN;0,S: 441.1724; found:
441.1704.

c. R)=3=-(N-Bengzyloxycarbonvyl olidin-2-ylmethyl-5-
cyano-1E-indole

- (R)=-1-(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-(N-(2-
bromo-4~cyanophenyl)~-N-trifluoroacetylamino) propene was
used. Column chromatography afforded the title compound as
a white foam: IR (1% solution in CHCl,) 2215, 1687 cm!; ¢
NMR (Note: due to slow nitrogen inversion two conformers of
the products are seen by NMR spectroscopy] (CDCl;) § 155.1,
137.9, 137.0, 128.8, 128.5, 128.4, 128.0, 127.8, 124.9,
124.6, 121.0, 114.0, 113.9%, 112.1, 102.3, 67.2, €6.7, 58.5,
57.6, 47.0, 46.7, 30.3, 30.0, 29.6, 28.8, 23.6, 22.7. Anal.
calcd for Cu,H,N;0,°0.25 CH0O, (acetic acid]: ¢, 72.17; H,
5.92; N, 11.22. Found: C, 72.28; H, 5.76; N, 10.55.

D. (R,8)-3-(N~Benzyloxycarbonylpiperid-2-ylmethyl)=5=
(methylaminosulfonyimethyl-iBE-indole

(R,S8)-1-(N-Benzyloxycarbonylpiperid-2-yl)-3~{(N-(2-
bromo-4-methylaminosulfonyl-methylphenyl)-N-trifluoro-
acetylamino)propene was used. Column chromatography
afforded the title compound as an off-white foam: Uc NMR
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(Note: due to slow nitrogen inverion two conformers of the
products are since by NMR spectroscopy] (CHCl;) § 162.5,
136.9, 136.2, 128.4, 127.6, 124.5, 123.3, 120.8, 120.3,
111.5, 66.8, 57.4, 39.5, 36.5, 31.4, 29.8, 25.8, 25.5, 18.8;
ILRMS (m/z, relative intensity) 445 (5, M+), 361 (4), 238
(40), 218 (80), 174 (100), 143 (53); HRMS calculated for
CyHN,0,S: 455.1880; found: 455.1899.
EXAMPLE 8
(R) -3~ (N-Bengyloxycarbonylpyrrolidin-2-yimethyl)-5-

methoxy-1H-indole
To.a stirred mixture of lithium borohydride (0.092 g,

4.22 mmol, 2 eqg) in anhydrous tetrahydrofuran (5 mL) at 0°C
was added a solution of the . (R)-=-3-(N-
benzyloxycarbonylpyrrolidin-2-ylcarbonyl)-5-methoxy-1H-
indole (0.80 g, 2.11 mmol) in anhydrous tetrahydrofuran (8
mL) . The resultant mixture was heated at reflux under
nitrogen for 1 hour. The reaction mixture was cooled, and
water (1 mL) was added carefully, followed by ethyl acetate
(20 mL). The resultant mixture was stirred at room

temperature for 30 minutes, dried (MgsoO,), filtered through
diatomaceous earth, and the filtrate was evaporated under
reduced :pressure. The residue was column chromatographed
using silica gel (approximately 50 q) and elution with ethyl
acetate/hexanes [1:1] afforded {R)-3-(N-
benzyloxycarbonylpyrrolidin-2-ylmethyl)-5-methoxy-1H-indole
as a colorless gum: YC NMR [Note: due to slow nitrogen
inversion two conformers of the products are seen by NMR
spectroscopy] (CDCl;) § 162.5, 136.9, 1.36.2, 128.4, 127.8,
127.6, 124.5, 123.3, 120.8, 120.3, 111.5, 66.8, 57.4, 39.5,
36.5, 31.4, 29.8, 25.8, 25.5, 18.8; LRMS (m/z, relative
intensity) 364 (30, M+), 204 (17), 160 (92), 145 (17), 117
(13), 91 (100). Anal. calcd for CpHy,N,0,#0.5 H,0: C, 70.76;
H, 6.75; N, 7.50. Found: C, 70.70; H, 6.94; N, 7.15.
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with 1-(N-Benzyloxycarbonylpyrrolidin-2-vl)-3-hvdroxypro-
peneor 1-(N~Benzyloxycarbonylpiparid-2-yl) -3-hydroxypropene

To a stirred mnixture of 1-(N—benzyloxycarbony1-
pyrrolidin-2-yl)-3-hydroxypropene or 1-(N-
benzyloxycarbonylpiperid-2-yl)~-3-hydroxy-propene (R, or S,
or racemate 2.00 mmol), the 2-halo-N-trifluoroacetylaniline
(2.5 mmol, 1.25 eq), and triphenylphosphine (0.655 g, 2.50
mmol, 1.25 eq) in anhydrous tetrahydrofuran at 0°C under a
nitrogen atmosphere was added diethyl azodicarboxylate (0.39
mL, 2.48 mmol, 1.25 eq) dropwise. The reaction soclution was
slowly warmed to 25°C over the course of 2 hours, and then
stirred at 25°C under a nitrogen atmosphere for an
additional 12 hours. The resulting reaction solution was
evaporated under reduced pressure, and the residue was
column chromatographed using silica gel (approximately 50 g)
‘and elution with either a diethyl ether gradient in hexanes
or an efhyl acetate gradient in hexanes to afford the
corresponding 1-(N-benzyloxycarbonylpyrrolidin-2-yl)-3-(N-
(2-halophenyl)-N-trifluorocacetylamino)propene or 1-(N-
benzyloxycarbonylpiperid-2-yl)-3-(N-(2-halophenyl)-N-
trifluorocacetylamino)propene.

Following this procedure the following compounds were
prepared:

A. (R)-i-(N-BenzyioxXycarbonylpyrrolidin-2-yl)-3-(N-
(2-iodophenyl) -N-trifluorocacetylamino)propene

(R)-1-(N-Benzyloxycarbonylpyrrolidin-2-yl}-3-
hydroxypropene and 2-icdo-N-trifluoro-acetylaniline werse
used. Column chromatography afforded the title compound as |
a clear, colorless oil: 'H NMR (CDCl,) & 7.88 (br 4, 1H),
7.43-6.89 (m, 10H), 5.70-5.35 (m, 2H), 5.13 (br s, 2H),
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5.00-4.75 (m, 1H), 4.40-4.29 (m, 1H), 3.60-3.42 (m, 3H),
2.05-1.45 (m, 4H); LRMS (FAB, m/z, relative intensity) 559
(100, [MH+]), 515 (52), 451 (15), 244 (7).
B. R)-1-(N-Be oxycarbo rolidin=2-yl) =3~ (N=-
2-bromo-4-methylaminosulfonyimethylphenyl)-N-trifiuocro-
acetylamino)propene

(R)-1-(N—Benzyloxycarbonylpyrrolidin-z-yl)—3-
hydroxypropene and 2-bromo-4-methylaminosulfonylmethyl-N-
trifluorocacetylaniline were used. Column chromatography
using elution with 4% acetone in methylene chloride afforded
the title compound as a white foam (44%): FAB LRMS (m/z,
relative intensity) 620 ({MH+ with %Brj], 618 ([MH+ with
®Br], 98), 576 (50), 574 (63), 512 (17), 484 (33).

C. -1-(N-Be oxycarbo rrolidin=-2-yl)=3- (N~
(2-bromo-4-cyanophenyl)=N-trifluoroacetylamino)propene

(R)-1-(N-Benzyloxycarbonylpyrrolidin-z-yl)-3-
hydroxypropene and 2-bromo-4-cyano-N-trifluorocacetylaniline
were used. Column chromatography using elution with =a
gradient of diethyl ether (5% - 100%) in methylene chloride
afforded. the title compound as a clear, colorless oil: IR
(CHC1;) 2231, 1702, 1157 cml; LRMS (m/z, relative intensity)
537 ([(MH+ with ¥Br], 13), 535 ({MH+ with ®Br}, 13), 402
(29), 400 (30), 294 (55), 292 (57), 244 (80), 213 (89), 91
(100); Anal. calcd for C,BrFH,N;0,#0.2 H,0{ C, 53.39; H,
3.99; N, 7.78. Found: C, 53.25; H, 3.95; N, 7.98.

D. R,8)~1-(N-Benzyloxycarbonylpiperid-2-vl)=3={N~(2~-
bromo-4-methyiaminosulfonvylmethylphenyl)-N-
trifluoroacetylamino)propene

(R,S)—-1-(N-Benzyloxycarbonylpiperid-2-yl)-3-
hydroxypropene and 2-bromo-44ﬁethylaminosulfonylmethyl-N-
trifluorocacetylaniline were used. Column chromatography
using elution with 20% acetonitrile in methylene chloride
afforded the title compound as a white foam: FAB LRMS (m/z,
relative intensity) 634 ([MH+ with YBrj], 26), 632 ([MH+ with

- ®Brj, 22), 590 (35), 588 (43), 401 (33), 327 (48), 281 (75),
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207 (80), 147 (100); FAB HRMS: calculated for .
C,¢HBIrF;N;0,5¢ [H+] 632.1043, found 632.1047 [for PBr and %s].
EXAMPLE 10

General Synthesis of 2-Halo-N-trifluoroacetylanilines

from Reaction of 2-Haloanilines and Trifluorocacetic
Anhydride

To a stirred solution of the 2-haloaniline (2.00 mmol)
and pyridine (0.18 mL, 2.22 mmol, 1.1 eq) in anhydrous
methylene- chloride (10 mL) at 0°C under a nitrogen
atmosphere was added dropwise trifluorcacetic anhydride
(0.31 mL, 2.1% mmol, 1.1 eq). The resultant reaction
mixture was stirred at 0°C under a nitrogen atmosphere for
3 hours. A saturated solution of sodium hydrogen carbonate
was added (15 mL), and this aqueous mixture was extracted
with ethyl acetate (3 x 15 mL). The extracts were combined,
dried (MgsO,}, and evaporated under reduced pressure. The
residue was column chromatographed using silica gel
(approximately 50 g) and elution with an ethyl acetate
gradient in hexanes to afford the corresponding 2-halo-N-
trifluorcacetylaniline.

Following this procedure the following compounds were
prepared:

A. 2-~Icdo-N~trifluorocacetylaniline
_ 2-Iodoaniline was used. Evaporation of the ethyl
acetate extracts afforded the title compound directly as a
white solid: mp, 105.0-106.5°C; FAB LRMS (m/z relative
intensity) 316 (({MH+], 8), 155 (80), 135 (26), 119 (100); ®c
NMR (acetone-dg) § 206.2, 140.4, 130.2, 130.1, 128.2.

B. 2= omo—-4-methylaminocosulfon methyl=N-
triflvorocacetylaniline

2-Bromo-4-methylaminosulfonylmethylaniline was used.
Evaporation of the ethyl acetate extracts afforded the title
compound directly as a white solid: mp, 164.0-166.0°C.
Anal. calcd for C,HBrF,N,0,S: C, 32.02; H, 2.69; N, 7.47.
Found: ¢, 32.18; H, 2.67; N, 7.30,
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2-Bromo-4-aminocarbonylaniline was used. Dehydration
of the carboxamide also occurred in this reaction. Column
chromatography using ethyl acetate/hexanes afforded the
title compound as a white solid: mp, 125-130°C; H NMR
(DMSO-ds) 6§ 11.6 (br s, NH), 8.37 (d, J=1.8 Hz, 1H), 7.96
(dd, J=1.8 and 8.2 Hz, 1H), 7.71 (d, J=8.2 Hz, 1H).

EXAMPLE 11

Gener rocedure for the Bromination of Anilines to
Form 2-Bromoanilines

To.a stirred solution of the aniline (2.00 mmol) and
sodium hydrogen carbonate (0.21 g, 2.50 mmol, 1.25 eq) in
methanol (10 mL) at 0°C was added dropwise bromine (0.113
mlL, 2.19 mmol, 1.1 eq). The resulting reaction mixture was
then stirred at 25°C for 30 minutes. The reaction mixture
was then evaporated under reduced pressure, and the residue
was placed in a saturated solution of sodium hydrogen
carbonate (10 mL). This aqueous mixture was extracted with
ethyl acetate (3 x 15 mL). The extracts were combined,
dried (MgsSO,), and evaporated under reduced pressure. The
residue was column chromatographed using ..silica gel
(approximately 50 g) and elution with an appropriate solvent
system to afford the corresponding 2-bromoaniline.

Following this procedure the following compounds were
prepared:

A. 2-Bromo-4-methylamincsulfonylmethylaniline

4-Methylaminosulfonylmethylaniline (M.D. Dowle, et al.
Eur. Pat. Appl. EP225,726) was used. Column chromatocgraphy
using elution with 40% ethyl acetate in hexanes afforded the
title compound as a white solid: mp, 104.0-107.0°C. Anal.
calcd for CgH;BrN,0,S: C, 34.42; H, 3.97; N, 10.04. Found:
C, 34.66; H, 3.96; N, 9.9%96.

B. 4-Aminocarbonyl-2-bromoaniline

4-Aminobenzamide was used. Column Chromatography using
elution with a ethyl acetate gradient (25-50%) in methylene
chloride afforded the title compound as a white solid: mp,
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7.70 (br s, amide NH), 7.62 (dd, J=2.0 and 8.5 Hz, 1H), 7.05
(br s, amide NH), 6.77 (d, J=8.5 Hz, 1H), 5.85 (5, aniline
NH,) .
EXAMPLE 12
i-{N-Benzyloxycarbonylpyrrolidin-2-vl1j-3-hydroxyprepene
or 1-{N-Benzyloxycarbonvylpiperid-2-yl)-3-hydroxypropene
To a stirred solution of either ethyl 3-(N-

benzyloxycarbonylpyrrolidin-2-yl)-2-propencate or ethyl-3-
(N-benzyloxycarbonylpiperid-2-~yl)-2-propenocate (R, or S, or
racemate, 10.00 mmol) in anhydrous tetrahydrofuran (75 mL)
at -78°C under nitrogen was added dropwise a soclution of
diisobutylaluminium hydride (1.0 M in hexanes, 12.0 mL, 22.0
mmol, 2.2 eq). The resulting solution was stirred at -78°C
under nitrogen for 30 minutes. The reaction solution was
then allowed to warmed to room temperature over the course
of 2 hours. A saturated solution of sodium hydrogen
carbonate (50 mL) was added, and the agueous mixture was
extracted with ethyl acetate (3 x 50 mL). The extracts were
combined, dried (MgsSO,), and evaporated under reduced
pressure. Column chromatography of the residue with diethyl
ether/hexanes [1:1) afforded either 1-(N~-
benzyloxycarbonylpyrrelidin-2-yl)-3-hydroxypropene or 1-(N-
benzyloxycarbonyl-piperid-2-yl)-3~hydroxypropene.

. Following the procedure the following compounds were
prepared:

A. {R)=1-{N-Benzyloxycarbonylpyrroiidin-2-yl)-3-

hydroxXypropene

(R)-Ethyl 3-(N-benzyloxycarbonylpyrrolidin-2-yl)-2-pro-
penoate was used. Chromatography of the extraction residue
afforded the title compound as a clear, colorless oil: !H
NMR (CDCl,) § 7.40-7.25 (m, SH), 5.75-5.53 (m, 2H), 5.20-5.00
(m, 2H), 4.38 (br m, 1H), 4.06 (br d, J=13.7 Hz, 2H), 3.45

(br t, J=7.0 Hz, 1H), 2.03-1.68 (m, 4H); (a]® = +34° (MeOH,

c=1.0); HRMS: calculated for CHNO, 261.1365, found
261.1388.
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B. R,8)-1~-{(N-Benzvloxycarbonylpiperid-2-y1)-3-~

hydroxypropene _

(R,S)~Ethyl 3-(N-benzyloxycarbonylpiperid-2-yl)-2-pro-
penoate was used. Chromatography of the extraction residue
afforded the title compound as a clear, colorless oil: LRMS
(m/z, relative intensity) 257 (3), 212 (12), 193 (8), 175
(65), 173 (100), 145 (27), 109 (24), 91 (87); 'H NMR (CDCl,)
§ 7.40-7.20 (m, SH), 5.70-5.61 (m, 2H), 5.14 (d, J=17.6 Hz,
1H), 5.10 (4, J=17.5 Hz, 1H), 4.88 (br m, 1H), 4.14-4.00 (m,
3H), 2.91 (br t, Jg=12.7 Hz, 1H), 1.78-1.47 (m, 6H). Anal.
calcd for CH,NO;#0.1 H,0: C, 69.34; H, 7.71; N, 5.05.
Found: 69.38; H, 7.84; N, 5.16. '

- EXAMPLE 13
Synthesis of Ethyl 3-(N-Benzyloxycarbonylpyrrolidin-2-
1) -2-propencate or Ethyl 3-(N-Benzyloxycarbonvlipiperid-2-
yl)-2-propenocate

To a stirred solution of N-carbobenzyloxypyrrolidine-2-
carboxaldehyde or ‘N-carbobenzyloxypiperidine-2-
carboxaldehyde (5.00 mmol) ([S. Kiyooka, et al., J. Org.
Chem., 5409 (1989%) and Y. Hamada, et al., C . _Pha
Bull., 1921 (1982)] in anhydrous tetrahydrofuran at =-78°C
‘was added’ (carbethoxymethylene)triphenylphospherane (2.09 g,
6.00 mmol. 1.2 eq) as a solid portionwise. The resulting
reaction mixture was stirred at room temperature under
nitrogen for 2 hours, and then heated at reflux under
nitrogen for 1 hour. The reaction mixture was evaporated
under reduced pressure and the residue was column
chromatographed using silica gel (approximately 100 g) and
elution with 20% diethyl ether in hexanes to afford either
ethyl 3~ (N-benzyloxycarbonylpyrrolidin-2-yl)-2~propencate or
ethyl 3-(N-benzyloxycarbonylpiperid-2-yl)-2-propenoate.

A, (R} -Ethyl 3-(N-Benzyloxycarbonylpyrrolidin-2-yl)-

2-propenocate
(R) -N-Carbobenzyloxypyrrolidine~2—-carboxaldehyde was

used. Chromatography as described above afforded the title
compound as a clear, colorless oil: 'H NMR (CDCly-d¢) & 7.34-
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7.25 (m, S5H), 6.89-6.76 (m, 1H), 5.88-5.74 (m, 1H), 5.18-
5.05 (m, 2H), 4.60-4.43 (m, 1H}, 4.17 (g, J=7.1 Hz, 2H),
3.55~3.40 (m, 2H), 2.11-2.00 (m, 1H), 1.90-1.75 (m, 3H),
1.28 (t, J=7.1 Hz, 3H); “C NMR (CDCl;) [Note: due to slow
nitrogen inversion two conformers of the products are seen
by NMR spectroscopy] & 166.3, 154.7, 147.9, 147.4, 136.56,
128.4, 127.%, 120.9, 66.9, 65.8, 60.4, 58.1, 57.7, 46.8,
46.4, 31.6, 30.8, 23.6, 22.8, 22.6, 15.3, 14.2,.

B. -{R,8)-Ethyl 3-(N-Benzvloxycarbonlpiperid-2-yl)=-2-
propencate
(R,S)-N-Carbobenzyloxypiperidine-2-carboxaldehyde was
used. Chromatography as described above afforded the title
compound as a clear, colorless oil: H NMR (CDCl,-d,) § 7.36-
7.27 (m, 5H), 6.85 (ad, J=4.4 and 16.3 Hz, 1H), 5.80 (dd, J-
2.4 and 16.3 Hz, 1H), 5.11 (s, 2H), 5.01 (br m, 1H), 4.17
(g, J=6.7 Hz, 2H), 4.05 (br 4, J=12.6 Hz, 1H), 2.87 (br t,
1H), 1.80-1.35 (m, 6H), 1.27 (t, J=6.6 Hz, 3H); FAB LRMS
(m/z, relative intensity) 318 ([MH+], 100), 274 (86), 228
(14), 210 (21), 182 (43), 138 (32).
EXAMPLE 14
=5-aAmino=3=- (N~ in~ et indo
A mixture of (R)~-5-dibenzylamino-3-(N-methylpyrrolidin-
2~-ylmethyl)indole (1.08 g, 2.64 mmol) and palladium ([II]
hydroxide on carbon (0.6 g) in absolute ethanol (25 mL) was
shaken under a hydrogen atmoshpere (3 atm) at 40°C for 4
hours. The resulting mixture was filtered through

diatmaceous earth, and the filtrate was evaporated under
pressure to afford the title compound (0.60 g, 2.62 mmol,
99%) as a white foam: !H NMR (DMSO-d¢) & 10.65 (br s, NH),
7.14 (d, J=2.2 Hz, 1H), 7.12 (d, J=8.6 Hz, 1H), 6.85 (4,
J=1.6 Hz, 1H), 6€.60 (dd, J=2.0 and 8.6 Hz, 1H), 3.63-2.83
(m, 7H), 2.78 (s, 3H), 2.05-1.67 (m, 4H); [a]¥=+9° (MeOH,
c=1.0); HRMS: calculated for C HN;: 229.1575; found
. 229.1583,



1/3 Herr]O (63. 25 7.47 | THIS SHEET S.BEENx

Foam 0. 15 CH[W 62. 22 REPLACED 37 | 6..52 |
+48[ err] err| N (62.20 5 @%CEN{@\}#%}{EE‘{
) | RS

EXAVPLE 22 CengfigbheRiE -_%N Hydr ocenati on of 5-al keny
| \ 2 1 JUN w97

i

_ General Synthesis of S-Carbonylamino-3-(N-methyl-
pyrrolidin-2-ylmethyl)-1H-indoles and S5-sSulfonylamino-3-(N-
methylpyrrolidin-2-ylmethyl)-iHE-indoles

To a stirred solution of (R) -5-amino-3-(N-
methylpyrrolidin-2-ylmethyl}indole (0.229 g, 1.00 mmol) and
triethylamine (0.21 mL, 1.5 mmol, 1.5 eq) in anhydrous
acetonitrile (3 mL) at 0°C under nitrogen was added the
appropriate carbonyl chloride or sulfonyl chloride (1.5
mmol, 1.5 eq). The resulting reaction mixture was stirred
at room temperature for 12 hours. The reaction mixture was
then evaporated under reduced pressure, and the residue was
column chromatographed using silica gel (approximately 25 g)
and elution with an appropriate solvent system afforded the
appropriate . 5-carbonylamino-3-(N-methylpyrrolidin-2-
ylmethyl)-1H-indole or 5-sulfonylamino-3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole.

Following this procedure the following compounds were

prepared:
A. (R)-5-BenzyloxXycarbonylamino-3-(N-methyl-
oli =2=-yilme =1E=-indo

Bénzyl chloroformate was used. Column chromatography
using elution with triethylamine/acetone/ethyl acetate
[2:10:88] afforded the title compound as an off-white foanm:

-Bc NMR (CDCl,) & 163.3, 136.4, 133.6, 129.8, 128.6, 128.2,
i27.9, 126.0, 123.2, 113.8, 111.4, 110.1, 66.8, 66.5, 57.5,
40.8, 31.5, 29.8, 21.8; LRMS (m/z, relative intensity) 363
(M+, 12), 279 (7), 184 (7), 171 (33), 108 (100); HRMS:
calculated for CpHuN;0, 363.1949, found 363.1926. Anal.
calcd for CLH,N;0,%0.4 CHO, [ethyl acetate}: C, 71.09; H,
7.13; N, 10.54. Found: C, 70.82; H, 7.03; N, 10.58.

B. (R)-3=(N-Methylpyrrolidin-2-yimethyl)-S5-maethyl-
sulfonamido-iH-indole

Methanesulfonyl chloride was used. Column
chromatography using elution with triethylamine/acetone/
ethyl acetate [1:3:6] afforded the title compound as a white



A typical procedure is as follows: AHIS SHEET HAS BEEN
(R -5-(2- Am nosul yl)-3- (N-met hyl oyrREHLAGED- 2y et th%MﬂEﬁWeSHFET
_Iﬁ&@@nyl)-3-(N—neihyf-pyTr0||d|n-' |imgt-tryty-=-t--nde.
e (157 ng, :SarorrBipd - b 1Bl S - sol ved i n absol ute ethanol} (
added to a §E$§ W nolic hydrogen chloride 25 m (pgrdpa O?ZLX??2§$7
acetyl chlori v 0.53 mmol ) and absol ute et hanolj (

pal | adi um on- on (125ng) was added3- This solution wa hydrogenated

(R -5-(2- osulph%?

under a hydrogen atnosphere (15 p.s.i.) at roomtenperatur e for—it8—hotrs-
The resultant reaction mxture was filtered through di atomaceous earth
(Celite trfoamar k" cr NMRoa(EeRdL;) r AdasurR),) 128 .85 1B At hL2dos®) WL ¥ £ hanol

and ot he cpbl hed bl At eR, Y APgE2Y 057 1A% Theg 551 d4e s, puy | Fied
21.7; HRMS: calculated for C;H;N;0,S [with ¥S] 307.1356,
found 307.1323.
C. {R)=-S5-Acetylamino~3-{N-methylpyrrolidin-2-
ylmethyl)-1B~-indole
Acetyl chloride was used. Column chromatography using

elution with triethylamine/acetone/ethyl acetate [1:33%6]
afforded the title compound as a white foam: Bc NMR
(acetone-d,}) § 168.3, 134.4, 132.2, 128.7, 124.1, 115.7,
113.8, 11i.6, 110.2, 67.3, 58.0, 40.9, 31.9, 30.5, 24.1,
22.5; ILRMS {(m/z, relative intensity) 271 (M+, 39), 241 (4),
207 (5), 187 (20), 144 (20), 84 (100); HRMS: calculated for
CiHyN,0 271.1686, found 271.1693. Anal. caled for
C;HyN,0¢1.15 H,0: C, 65.80; H, 8.04; N, 14.39. Found: C,
65.99; H, 7.90; N, 13.99.

D. =5-N,N-Dimet ocarb amjino-3=- (N-methyl-

olidin-2-ylimet ~1H-indole

Dimethylcarbamyl <chloride was used. Column
chromatography using elution with methylene

chloride/methanol/ammonium hydroxide [9:1:0.1] afforded the
title compound as an off white foam: 'H NMR (CDCl,) § 8.95
(br s, 1H), 7.49 (br s, 1H), 7.15-7.06 (m, 2H), 6.82 (4,
J=1.9 Hz, 1H), 6.44 (br s, 1H), 3.12-3.05 (m, 2H), 3.00 (s,
6H), 2.58-2.40 (m, 2H), 2.40 (s, 3H), 2.18 (br g, J=8.1 Hz,
1H), 1.83-1.47 (m, 4H); BC NMR (CDCl,) § 157.2, 133.8, 130.5,
127.7, 123.2, 117.8, 113.0, 112.0, 111.3, 66.5, 57.4, 40.6,
36.4, 31.4, 29.8, 21.7; LRMS (m/z, relative intensity) 300
(M+, S50), 217 (10), 171 (20), 84 (100); HRMS: calculated
for C,H,N,0 300.1952, found 300.1957.

E. (R) ~-5-Trifluoroacetylamino-3-(N-methylpyrrolidin-
2-ylmethyl)-1H~-indole

Trifluoroacetic anhydride was used. Column
chromatography using elution with methylene chloride/ -
methanol/ammonium hydroxide [9:1:0-.1] afforded the title
compound as an off white foam: 'H NMR (CDCl;) & 8.99 (br s,
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up to CH[err}CI[err]: MeOH NH err] OH 93:7: 1 t éﬁ the tiit
colourlessoit (80 ng, 51 %9. Anal. Calcd for

N, 12. 54. Fou
B. The foll oW
above.

10 W 40; N,12.57. [a][err]= +69[err

re prepared by an anal ogous pro
—44-

sol.vent mxture-
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CREPVADRMERT EHERT |
qmﬂHthMﬁﬁMM%m%mﬂlﬂlmG11B}{HHO C. 58. 2];

1H), 7.80 (br s, 1H), 7.27-7.19 (m, 2H), 6.95 (4, J=1.4 Hz,
1HO, 3.16-3.08 (m, 2H), 2.58 (dd, J=9.4 and 13.5 Hz, 1H).
2.22 (44,
J=9.2 and 17.5 Kz, 1H), 1.85-1.46 (m, 4H); “C NMR (CDCl,) §

2.57-2.43 (m, 1H), 2.43 (m, 1H), 2.43 (s, 3H),

134.5, 127.7, 126.9, 123.8, 116.1, 113.9, 111.

104.1, 66.6, 57.3, 40.6, 31.3, 29.5, 21.7; HRMS:
for CyH,FN;O 325.1403, found 325.1378.
EXAMPLE 16

9,
calculated

111.8,

(R) -3-({N-Methylpyrrolidin-2-yimethyl)-5-(2-methyl-

fonamidome =1H=-indole

To a stirred wmixture of (R)-5-aminomethyl-3-(N-
methylpyrrolidin-2-ylmethyl)-1H-indole (0.113 g, 0.46 mmol)
and pyridine (504L, 0.93 mmol, 2.0 eq) in a solution of
dimethylformamide and acetontrile (1:3, respectively, 2 mL
total) at 0°C under nitrogen was added methanesulfonyl
chloride dropwise (44uL, 0.56 mmol, 1.3 eq). The resulting
reaction solution was stirred at room temperature under

nitrogen for 1 hour, and then it was evaporated under

reduced pressure. The <residual oil was
. chromatographed using silica gel (6 g) and elution with

methylene chloride/methanol/ammonium hydroxide '{9:1:0.1] to
30%) as a
white foam: 'H NMR (CDCl,) § 8.25 (br s, NH),-7.54 (br s,
i1H), 7.35 (4, J=8.4 Hz, 1H), 7.17 (44, J=1.6 and 8.4 Hz,
1H), 7.06 (d, J=1.8 Hz, 1H), 4.78 (br s, NH), 4.42 (s, 2H),
3.20-3.12 (m, 2H), 2.87 (s, 3H), 2.64 (dd, J=9.4 and 13.9
Hz, 1H). 2.54-2.43 (m, 1H), 2.47 (s, 3H), 2.25 (dd, J=9.3
and 17.3, 1H), 1.86-1.52 (m, 4H); ®c NMR (CDCl,) & 135.8,
127.8, 127.3, 123.0, 122.0, 118.5, 113.7, 111.6, 66.7, 57.4,
47.9, 40.9, 40.7, 31.3, 29.5, 21.7; LRMS (m/z relative
intensity) 321 (28), 320 (M+, 26), 237 (51), 157 (100), 143
(64), 129 (78); HRMS: calculated for C,H,N,0,S 320.1435,

‘afford the title compound (0.044 g, 0.14 mmol,

found 320.1453.

column
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EXAMPLE 17
General Synthesis of Allylsulphonamides

A. Allylsulphonamida
The title compound was prepared by the method of M. A.

Belous and I. Ya. Postouski, Zhur. Obschei. Khim., 1950, 20,
1701.

B. N-Methylallyvlsulphonamide
The title compound was prepared by an analogous

procedure to above by'using methylamine instead of ammoria.
Anal. Calcd for CH;NO,S: C,40.25; H,7.43; N,9.38. Found:
C,40.51; H,7.37; N,9.70.
' EXAMPLE 18
Preparation of Ethylallylsulphone
The title compound was prepared by the method of R. J.
Palmer and C. J. M. Stirling., J. Amer. Chem. Soc., 1980,
lo02, 7888,
EXAMPLE 19
General Synthesis of Vinvyl Bulphonamides
Where the required vinylsulphonamide was not
commercially available, they were prepared by the following
procedure based on the procedure described in Zhur. Obschei.
Khim., 1959, 29, 1494.
A. N, N-Dimethylvinylsulphonamide

To a stirred solution of chloroethylsulphonyl chloride
(25 g, 153 mmel) in dry diethyl ether (150 mL) at -10°C, was
added dropwise a solution of dimethylamine (30.5 ml, 460
mmol) in dry diethyl ether (100 mL) over 5 minutes. After
stirring for 90 minutes at -10°C the solution was filtered
and evaporated in vacuc. The residue was distilled to give
the title compound (9.5 g, 46%): b.p. 120-122°C (20 mm Hg).
Anal. Calecd for CHNO,S: C,35.54; H,6.71; N,10.36%. Found:
c,35.36; H,6.37; N,10.19.

B. The following examples were prepared by the
general procedure above, using the appropriate amine
starting material. Purification was by distillation or
column chromatography.



Rerr] | sol ated Form N T aliper
NeOH) Gl 1/20 cHlerr] CRERAY REPLA%‘?“%@PS%&??
7.40 —+A49— +48[err]
(81. 31 .. . Bias Been RepBLeBO Me[ er r] NCOCH[ err] CH err] gy iy
CH[ err] O [ eFFigaen wewi (W Wl 70- 96 8. 52 12. 84 +75. 2[err]
(71.29 : \ mﬂ“‘m ' 8) MesQerr] CH err] CH err] Gum 1/ 4
Herr]O 62.11K . 8.41 ~%6~ ig3ferr] Et [err]CH err]
ol 61. 39 7.69 8.18
~ R,NSO,-CH=CH,
R,N Isolated Form Analysis %
(Theoretical in brackets)
c H N
MeNH- Oil b.p. 93-5°C Literature compound U.S. 3,761,473
{0.05 mm Hg)
Qil 47.97 7.4 7.81
 (47.87 7.48 7.99)
o
Oii 44.73 6.80 8.62
- (44.70 6.88 8.69)
QN-
nPr,N- | il 50.37 8.79 7.68
{50.23 8.96 7.32
| nPrNH- | Ol 40.22 7.35 Y
(40.24 7.43 9.39)
oil 40,51 5.85 9.35
40.79 6.6 9.52)
O
iPiNH- | Ol 40.42 7.33 9.30
: (40.25 7.43 9.39)
EXAMPLE 20 i

JHIS SHEET AS BEEN

General 8 hesis of vinyl Sulphones

Where the required vinyl sulphone was not commercially
available, they were prepared from the corresponding thiols

using the procedure described by J. M.
Mialhe and R. Vessiere Can. J. Chem.,

following examples are representative.

Gaillot, Y Gelas-
1979, 57,

1958. The
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s st SR T S -N——
Foam 2/3 Herr]O 62. 73 % %’BS ?S BEE 57[ err]
PhSO err]CH err]CH err] al %‘ pﬂprr
M
eenReplaCCd
L UL
RS-CH,CH,-OH
Analysis %
(Theoretical in brackats)
R {solated Form C H
nPr Qit 116 EtOAc 48.68 9.79
I/5 H,0 (48.76 10.06)
nBu Cit T.lc - Rf. 0.26
(Si0,, Ether/Hexanae L)

RS-CH,CH,-Ci
=_—————_—==l-== =
Analysis %
(Theoretical in brackets)
R Isolated Form Cc H
nPr Qil I/5 H,0 130 41,63 7.60
CH,Cl, (4.65 7.69)
nBu Qil 1.0 H,0 . 42.3t 7.84
422 8.27)
RSO,-CH,CH,Cl
rm
Analysis %
(Theoretical in brackets)
R Isclated Form C H
nPr Oil M4.75 6.68
(35.19 6.50)
nBu Qil Ias CH,Cl, 38.4 7.0
(38.27 6.95) ﬂ
RSO,-CH=CH,
f— —
Analysis %
{Theoratical in brackets)
R Isolated Form C H
nBu Qil 48.95 8.07
48.52 8.6
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EXAMPLE 21
General Synthesis of indoles with S-alkenyl
substituents
A. R) -5-trans-—(2-N,N-Dimethylaminocarbonvlethenvyl) -

3-(N-methylpyrrelidin-2-yimethyl)-1H-indole

A mixture of N,N-dimethylacrylamide (134 ulL, 1.3 mmol),
tri-o-tolylphosphine (91 mg, 0.3 mmol), palladium (II)
acetate (15 mg, 0.07 mmol), triethylamine (280 gL, 2 mmol)
and (R)-5-bromo-3~(N-methylpyrrolidin-2-ylmethyl)-1H-indole
was dissolved in anhydrous acetonitrile (5 mL) and refluxed
for 24 hours under nitrogen. The reaction was partitioned
between ethylacetate and aqueous sodium carbonate. The
dried (I:IaQSQ) organic phase was evaporated and the residue
purified by column chromatography on silica gel, eluting
with CH)Cl,: MeOH: NH0OH 96:3.5:0.5 to afford the title
compound as a white foam (145 mg, 47%). Anal. Calcd for
C,H;sN,001/9 CH,C1l,: C,71.56; H,7.87; N,13.10%. Found:
c,71.29; H,8.15; N,13.05.

B. The following examples were prepared using the above
procedure with the appropriate alkene starting material
(available commercially, or prepared by routes outlined in
this patent).

N—CH,

r—=z /



Me[err] NSCIerr]CI—l[err]Cl—l[err]Cl—l[err]
7.76 0.41

di %fgggéﬁo%rﬁﬁ%

—
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(81.88 O_J_Q;’JJ.__IS), PrSQerr]CH err] QH ETT]
Foam 1/20 CHerr]d e 62. 80 7.72 7.24 1+56E@emﬂ7
3/4 Herr] O“rmsﬁeeiﬁﬁ‘\’i i‘i (62.47  8.15 7.65)
49—
Analysis % [e]® D
{Theoratical in brackets) | (e=0.]
R? Isclatad Form c H N MeQH)
MeSO,CH=CH Foam 310 CH,Cl, 60.45 643 8.33
{80.42 6.2 8l5)
PRSOCH=CH Foam 10 CH,Cl, £8.04 6.27 6.99
(68.24 627 7.20)
NH,SO,CH=CH | Foam I/3 MeOH I3 H,0 53.56 6.80 |23
) (s8.39  6.85 {250
EtSOCH=CH Foam /20 CH,Cl,I14 H,0 | 6670 7.35 8.64
(66.86 7.62 8.52)
Foam |/8 CH,Cl, 6.74 6.93 10.53
Ousogcnscri 2 H,0 (61.49 7.22 10.69)
RBuSO,CH=CH | Foam /4 CH,CI, 63.58 777 7.22
110 EtOH (63.58 757 7.25)
Me,NSO,CH=CH | Foam /3 H,0 64 7.06 I.s7
(glle 727 1.89)




AS BEEN
Pr[err]querr]Cl-l[err]Cl-l[err] Gum 1 GHﬁ[%m
10. 03 R*;PL%EMEN? <:HEET
| sol ate am lac naIyS|s % Hterri
C H heetHNB"‘mREP MeCH) 9 1 JUN 1997
Et SO err] 3 5 I r\\\\“\err] Gass 0.5 CHerr]d[enr] 59. 10
7.57 7. 0% -50- (59.90 A7 7.15)
fa®
Analysis % D
{Theoreticsi in brackets) (c=0.l
R? isolated Form c H N MeCH)
Foam V2 CH,Cl, V4 H,0 084 682 .83
< >nsu,cu=cn (5943 707 9.87)
| nPrNSO,CH=CH Foam L0 H,0 110 CH,CL s4a 776 960 I
€72 825 9.77)
nPINHSO,CH=CH Foam 10 CH,CY, ¥3 H,0 stoz 7.2 0.9
@l 749 Ls
Foam V3 CH,CLI H,0 $883 640 1038 +34°
<>N50,ca=cn (5833 687 D38
IPINHSO,CH=CH Foam ¥8 CH,CL, 803 742 w +30¢
@Lzz 7.3 Lg) '
PhSO,CH,CH=CH Foam V8 CH,Cl, 8321 sal 75
@827 650 6.87)
Ma,NSO,CH,CH=CH Foam V20 CH,CL, 825¢ 750 42
E (8255 746 1L48)




Foam 1/3 CH err]d[err]
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+30[ err]

[err] (59 56HEPLA(‘E7'D 15 FO—F8)y
IPrNHSO err]CH err]CH err] Foam 1/ 8 CH| er+t€Her+ 1] SREPLAGEMENT SHERT
11.18 +58[ err] (61.139 788
8. 23) EXNHQB&eﬂ%sB@Q 1@&1 Synt hesi s of 9 1 JUN 1997
(R)-5-(2- Eth;__ I) 3-(pyrrolidin-2-vnethyl)-1H i ndolie A
(R - 3(N—Ben;.::. f pyrrolidin-2-yl-nethyl)-5-brono-1H i Mdore
-51-
R lsolated Form Analysis % [al®
' (Thecrstical In brackets) D
c H N {e=0.l
MaQH)
NH,SO,CH,CH=CH | Foam 0 CH,Cl, 850 683 122
LO MeCH (sam 730 124)
ESO,CH,CH=CH Foam 85.56  7.47 8.00
(8586 756 8.08)
PRCONHCH,CH=CH | Foam 0.1 CH,CL 7569 697 0.78 +70°
@s78 7.8 1.00)
MeSONHCH,CH=CH | Foam 0.0 CH,CL slos 7 L2
L7 7M 1L30)
c) The following compounds could be prepared by the

procedure a)

above but using the corresponding beta-

chloroethylsulphone as starting material instead of an

alkene.

presence of 3-6 egquivalents of triethylamine.

These reactions were preferably carried out in the

N—CH,
N
i
H
Analysis % (a7 D
{Theoretical in brackets) (c=0.1 MeOH)
R isclated Form c H N
nPrSO,CH=CH Foam 8 CH,CL, 62.93 75 77
B HAo (83.25 747 7.7
Foam Q.15 CH,CL, 822 537 es2 4ae
Cl-@-sc,cu-cu 6220 5.49 8.55)
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stirred at room/{H [ W 3 hour s and warned to ref
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and the reaction n1 partiti Ol 36 bet ween et hyl acetatg
The separated organi c phase was washed with saturated aqup
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and water:
ous sodi um

hydr ogen carbonate (2x), brine (1 xﬁgégﬁkggééNa[err]SC{err])
evaporated in vacuo to glve ac oi | Purlflcatlon
chr omat ogr aphy o8enera;j dueif ' gnah b {5l

compound s an oyt1églggrozg&f§lgeaglfsﬂ&md fer])

1H—|ndole Y

et hyl vinylsulp E@
the title conpou 3
CHerr]d [ez-F}}‘lm&lﬁ‘Sl)%lH-lrh.ndole 6(157 bgh. @05 meEld: wa$HS5dibso

and
by col um

err] =0. 2.

Tl ons descri bed above, to give

¥L) P afNTREER Y Emaldpdnr] S 1/ 8

Héalin

NS 97, Tal[ S oS0 L0.da Vel ) Gua(Ralé T4V URRoRY et ) -2

(pyrrolldln
ethanolic:- hydrogen chloride 25 ml (prepared from

chloride (38 uL, 0.53 mmol) and absolute ethanol (2

acetyl
5 mL)).

l0% paliadium-on-carbon (125 mg) was added. This solution

was hydrogenated under a hydrogen atmosphere (15 p.s.i.) at

room temperature for 18 hours. The resultant reaction

mixture was filtered through diatomaceous earth

(Celite

trademark or Arbacell-trademark)) washed with absolute

ethanol and the combined filtrates evaporated in vacuo. The

residue was purified by column chromatography on silica gel,

eluting with a gradient solvent mixture up to

CH,Cl,:

MeOH:NH,OH 93:7:1 to give the title compound as a colourless
oil (80"mg, 51%). 2nal. Calcd for C,HyN,0,S%1/4 MeOH. 1/3

H,0: C,58.21; H,7.36; N,12.54. Found: C,b58.60;
N,12.57. [a]®¥ = +69° (c=0.1, MeOH).

H,7.40;

B. The following examples were prepared by an analogous

procedure to a) above.
N—CH,

bo anl
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This Sheet Has Been Replaced 2 4 JUN 1897

[T LT —

Analysis % [al™
{Theomtical n brackats) 0
R? lsolated Form c H N {c=0.1 MaCH)
Me,NSC,CH,CH, | il ¥20 CH,CY 8Ls2 7.40 L49 +48°
(8Lt 187 189
Me,NCOCH,CH, | OW VI CH,Ch 70.96 8.52 284 +78.2°
s 8.48 1.06)
MeSO,CH,CH, Gum V4 H,0 82.78 7.29 8.4l +830
(6283 7.80 8.82)
EtSOCH,CH, oit 8L39 7.89 8.5
(€L27 8.03 7.83)
Foam 2/3 H,0 6273 7.60 0.84 +579
< >usu,cu,cx, (82.81 8.1 0.47)
PhSO,CH.CH,CH, | ClIl 23 H,0 87.58 .27 6.56
(67.80 1723 8.25)
=
Analysis % o™
(Theorwtical in brackets) o
R? lsolated Form c H N (c=0.] MeQH)
NH,SO,CH,CH,CH; | Foam 0.85 CH,Ch, 5678 7.8 034 i
(58.28 .80 0.75)
Foam ¥2 H,0 “ ] 8245 7.48 0.74
Qsogcagca, (8247 78 0)
Me,NSO,CH,CH,CH, | Ol 0.1 CH,C §2.03 776 0.41
{eLss 7.9 Ls)
"BuSC,CH,CH, Oll ¥3 CH,CL 6228 7.50 7.3 +48°
(8248 7.9 7.7
nPINHSO,CH,CH, Foam V4 H,0 82.07 785 L7 +57¢
@2.00 a.08 142)
"PrSO,CH,CH, Foam Y20 CH,CY, 8280 772 7.24 +80°
¥4 H,0 {6247 85 7.85)
e NSO,CH,CH, Gum L0 H,0 8228 8.38 0.03 +400
8237 8.80 2.82)




above, to give the title conpound as a fo
C[err]H[err]+¢1#+&{}e+++8_4Lz_CH[err]G [ edr X
Found: C, 62.90Q;. A . [a][err] s jﬁﬁﬁﬁ 'éWEﬁHEE
General Synt heSigy “9~“a|ky| pyrrolldln 2- ylnet yl )i négo
(R) - 3- (N- Et hy pyiibitill (APt hyl ) - 5- (2- et hyl sul phonyl et hyl } - 1H hdﬂ%‘t%?
To a solution RHEp! i di n- 2-yl net hyl ) - 5- (2- et hyl sul phonyl et hyl )-1
Hindole (0.27 g, 0.8 nmml) in dinethss- ylformam de (driedjover 4A
sieves) (5 ms), was added sodi um carbonate (90 ngs) and ethyl iodide (0.07 l
m s, 0. 88 rrrml) at roomterrperature The mxture was heated at 120[err]C
under nitrdgem 101 16 Ngurs: —Arter - coorr 0 Rvjviiimm. darvic frg t he
reaction nifkture Mas pa tltPﬁHE&“bet n et t %etate and WSter| The
separat ed df ganic phdse was washed &EFH“‘ ) (d$aﬁh@ﬂ _
(Na[ err] SAIE g evgporatet—Trvacto—to—grve—aft—e+—Pu++efit i on by
col um EtSO,CH,CH,CH, Glass 0.5 CH,Cl, 58.0 7.57 7.04

(59.90 7.47 7.5)

Foam V3 CH,Cl, 50.07 70 10.50 +30°
Cﬂsnzwzcﬂz (58.58 75  078)
IPINHSO,CH,CH, Foam V8 CH,Cl, 6159 7.88 Le +58°
(6l3s 7.8 123)
— R L —
- EXAMPLE 23

General Synthesis o R)-5-(2-Ethylsulphonylethyl)-3-
rrolidin-2-yimethyl)-1E-indole

A. R} =3-(N-Benzyloxycarbonyl olidin-2-yl-methyl)~-
S-bromo~lH-indocle

(R) -3-(N-Benzyloxycarbonylpyrrolidin-2-yl-carbonyl)-5-
bromo-l1H-indole(0.67 g, 1.57 mmol) was dissolved in
anhydrous tetrahydrofuran (20 mL) and at room temperature
under nitrogen was added lithium borohydride (2 molar in
tetrahydrofuran) (1.2 mL, 2.4 mmol). The reaction mixture
was sti%?red at room temperature for 3 hours and warmed to
reflux for 16 hours. After cooling to room femperature,
2NHC1 (10 mL) was added dropwise and the reaction mixture
partitioned between ethyl acetate and water. The separated
organic phase was washed with saturated aqueous sodium
hYdrogen carbonate (2x), brine (1lx), dried (Na,SO,}, and
evaporated in vacuo to give a colourless oil. Purification
by column chromatography on silica gel, eluting with
dichloromethane gave the title compound as an oil (0.32 q).
TLC (S1i0,:CH,C1,): R~0.2.

B. R)-5=-(Et sulpho ethenyl) -3~ (N-Benzylox

carbonylpyrrolidin-2-ylmethvyl)-1H-indole

The compound from procedure a) above was coupled with

ethyl vinylsulphone under standard conditions described
above, to give the title compound as a foam. Anal. Calcd
for C,H,N,0,S*1/8 CH,Cl,: C,65.15; H,6.15; N,6.05. Found:.
C,65.16; H,6.17; N,5.97. [a]® = -50° (0.1, MeOH).



chromat ography on silica gel, eluting wt gﬁ‘EFj EtOH:. NH err] OH

90: 10: 0. 5) ve the title conpound as a Al 1
(C[err] H[eri]qaii%{,&lﬂs%ég 1884 ]mi/4 CHerr] g [errﬁé‘%@ E@ H[err a#%i%?k@gmf%%ﬁ

H,7.85; N, 7.40m 80; H,7.69; N, 7.48.[a][err] +j6Q (c=0 :
El:ﬁ"ﬁ_ﬂ‘exarrpl es were prepared using the rc»c&dhrlam\}?%?

MeCOH) . B.
th the appropriate al kyl hal i de tLn_pl ace of

[a—

described in
ethyl iodide. The al kyl halide could_gg i odide or bromide with the optional
presence of sodium i odi de. Sol ventS used were either dinethyliormmde  __!

or di met hyl acet am de. [err]
c. R})-S5—~(2-Bthylsulpho athyl)~-3 olidqin-2-

at -1HE-indole
The compound prepared in procedure b) above, was
hydrogenated under the standard condition described above,
to give the title compound as a foam. Anal., Calcd for
CrHuN,0,5%1/2 CH,Cl,: C,63.07; H,7.48; N,8.63. Found: C,62.90;
H,7.25; N,8.58. (a]® = -11° (c=0.1, MeOH).

. EXAMPLE 24

General SBynthesis of {R)=3—-{N-alkyl-pyrrolidin-2-
ylmethvyl)ipndolaes

A, (R)=3=(N-Bthylpyrrolidin-2-yilmethyl)=-5-(2-ethyl-
sulphonylethyl)-1H-indole

To a solution of (R)-3-(pyrrolidin-2-ylmethyl)-5-(2-
ethylsulphonylethyl)~lH-indole (0.27 g, 0.8 mmol) in
dimethylformamide (dried over 4A sieves} (5 mls), was added
sodium carbonate (30 mgs) and ethyl iodide (0.07 mls, 0.88
mmol) at room temperature. The mixture was heated at 120°C
under nitrogen for 16 hours. After cooling to room
temperature the reaction mixture was partitioned between
ethyl acetate and water. The separated organic phase was
washed with water (3x), dried (Na,SO,) and evaporated 3in
vacuo to give an oil. Purification by column chromatography
on silica gel, eluting with CHCl,: EtOH: NH0OH (50:10:0.5)
gave the title compound as a gum (100 mgs). Anal. Calcd for
CioHuN,0,S91/4 CH,Cl,. 1/2 H20: C,61.04; H,7.85; N,7.40.
Found: C,60.80; H,7.69; N,7.48.[c]¥ + 60° (c=0.1, MeOH).

B. The following examples were prepared using the
procedure described in a) above but with the appropriate
alkyl halide in place of ethyl iodide. The alkyl halide
could be iodide or bromide with the optional presence of
sodium iodide. Solvents used were either dimethylformamide

_or dimethylacetamide.



N -
R3 | sol ated Form Anal ykTHS SHERR diiSBFh | e ABEKCH )SHEET
[a][err]D c=0.1 MeCH F REPLACED ' pp
2 { JUN 1997
-56-
et Has Been Replaced
i l|||||m| .
ELS0,
N\
N
H
35
e "
ﬂ R® lsolated Form Analysis % (o
(Theorstical in brackets) D
(o] H N om0, MeOH
IPr Gum V0 CH,Cl, e 87 755 | +24°
: V4 H,O (84.29 8.24 7.48)
+ Gum V2 CH,CL V4 H,0 | 6088 7.1 708 | <0
CH,CH(CH,CHy) (80.97 7.97 852)
(lsomer ¢ :
R 0.40 S0, CH,CL:
MeOH: NH, (90:10:)
. Gum V8 CH,Cl, 85 8.5 745 | +28°
CH,CH(CH,CHy) (65.53 8.40 7.24)
(isomer 2 - R.f. 0.38 SI0,,
CH,CL:MeOH:NH,
(80:10:)
r nPr Gum ¥20 CH,CL, 84.04 8 7.52 +62°
.. 35 H,0 (83.77 8.38 7.42)
(CH),CHCH, Gum Y2 H,0 65.32 8.49 887 | +80°
- (85.40 8.63 7.28)
. Gum 23 H,0 85.72 8.82 "7 | +es0
CH,(CH,CH,JCHCH, (85.63 8.85 6.96)
(S-somer)
EXAMPLE 25

R)~3=(N-methylpyrrolidin-2-yimethyl)-1H-indole

(R) -5-Bromo-3-{N-methylpyrrolidin-2-yl-methyl)-1H-
indole (60 mg, 0.2 mmol) was dissolved in ethanol (1 mL) and
hydrogenated over 10% palladium on carbon (45 mg) at 60
p.s.i. of hydrogen pressure at room temperature for 16
hours. The reaction mixture was evaporated to dryness, and
the residue partitioned between ethyl acetate and 10%
aqueous sodium carbonate. The organic phase was dried
(Na,S0,), and evaporated in vacuo. The resulting residue was
purified by column chromatography on silica gel (eluting




AT AR A Yt s T v TR
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S I o ONEET |
C H NiPr THIS SHEET IGmBEENG B LAf%j T
64.16 8.17" 7.55 +24[ ert] REPLACED LMZ}M.,
H err] O ~(64. 29 8. 2k AT 2414
CH err] CH( CHhﬁJSii@h‘&s%énl Replaced Gum 1/2 CHerr]C[err] 1/4 6063
7.91 A err] (isonmer 1- Rf. 0.40 H[ert]O ’
(60.97 liuulﬂjl & Sigerr]__CHerr]dJerr]: B3 (9010 1) ke
CH[err]CH(CH[ GJm17'§7CH[err]CJ[err] 65. 19
8.13 7.45 +26[err] (isonmer 2 - Rf. 0.38
(65.53 ) Sl . err].Cferr]: NH err](QQ; 10:1))
nPr witi@9:10: %Yg?g&ﬁ%ﬁ{][‘iﬁ F] VE] Ehpctl i C%’&L d &%. 19
7.52 mght62[ ekndl. Caled for C HeN,*1/8 IdHcl] CC,75.42; H,8.18;

(63.77 N,8123.646. Fdurid? c,75.50; H,8.51; N,12.09.{a]® = + 60.2°
(c=0.088, CHCL,).
EXAMPLE 26

R} =3~ (N-Banzyloxycarbon rolidin-2-ylcarbonvyl}-
S=bromo-lH-indole

Two solutions containing the reactants were prepared
separately as follows: To a stirred solution of N-
benzyloxycarbonyl-D-proline (1.0 qg) in anhydrous
dichloromethane (2 ml) and N,N-dimethylformamide (1 drop)
was added oxalyl chloride (0.5 mlL), and the resulting
solution was stirred at room temperature for 1.5 hours.
The solution was evaporated under reduced pressure, and
remaining solvent was removed under high vacuum to give
the N-benzyloxycarbonyl-D-proline acid chloride. At the
same time, a solution of ethyl magnesium bromide (1.4 mL
of a 3M solution in ether) was added dropwise over 5
minutes to a stirred solution of S-bromcindole (0.75 g)
in dry ether (18 mL). The mixture was stirred at room
temperature for 10 minutes, heated under reflux for 2
hours, then ccoled to -30°C. A solution of the above N~
benzyloxycarbonyl-D-proline acid chloride in dry ether (4
nL) was added dropwise with stirring, and stirring was
continued for a further 1 hour. Ether (l12.5 mL) and
saturated aqueous sodium bicarbonate (6.5 mL) were added,
and the temperature was allowed to rise to room
temperature. Stirring was continued for a further 10
minutes and the mixture was filtered. The solid was
washed well with ethyl acetate, and the combined filtrate
and washings were washed with water, brine and dried
(Mgso,). Evaporation of the solvent gave an oil which
was chromatographed on silica gel. Elution with ethyl
acetate gave the title compound as a foam (0.82 g):
LRMS, m/z (relative intensity) 428 (M+ with ¥Br,s), 426
(M+ with ®Br, s5), 224 (19), 222 (21), 204 (62), 160



(CH[err] )[errrcnqeﬁrwﬂ\ejm 1/ 2 »f[Te*Wﬁ SHEET HAs BEEN | | REPLAGEMENT SHEET
REPLAGED

(65.40 ®rr] (CH errJCH€rTT) cum 2/ B Jytedggro
65.72 +65[err] CHCH err] (S-isonef))] ;
(65. 63 -58-

(68), 91 (lo0). Anal Calcd for C,H,BrN,0,: C,59.02;

H,4.48; N,6.56. Found: C,58.85; H,4.51; N,6.38%.

indole

A solution of (R)-3~(N~benzyloxycarbonyl-pyrrolidin-
2-ylcarbonyl)-5-bromo-l1H~-indocle (.04 q) in dry
tetrahydrofuran (20 mL) was added dropwise to a stirred
suspension of lithium aluminium hydride (0.27 gq) in dry
tetrahydrofuran (15 mL) at room temperature under an
atmosphere of dry nitrogen. The mixture was heated under
reflux with stirring for 18 hours and then cooled.
Additional lithium aluminium hydride (50 mg) was added
and refluxing was continued for an additional 3 hours.
The mixture was again cooled, lithium aluminium hydride
(40 mg) was added, and refluxing was continued for a
further 18 hours. The mixture was cooled and water (0.44
mnL) was carefully added with stirring, followed by 20%
aqueous sodium hydroxide (0.44 mL), followed by more
water (1.33 mL). The mixture was diluted with ethyl
acetate ‘and filtered through Celite (trademark) filter
aid. The filtrate was washed with water, brine and then
dried i(Na,SO,). Evaporation of the solvent gave an oil
which was chromatographed on silica gel. Elution with
dichloromethane/ethanol/concentrated aqueous ammonia
(90:10:0.5) gave the title compound as a solid (0.51 g),
m.p. 137-140°C (from dichloromethane/hexane); IR (KBr)
1620, 1595, 1570, 1480, 1450, 1435 cm *; 'H NMR (DMSO-d,)
§ 11.05 (br s, 1H), 7.65 (br 4, 1H), 7.31 (d, J=8.6 Hz,
1H), 7.21 (br 4, 1H), 7.16 (dd, J=1.8 and 8.6 Hz, 1H),
3.03-2.94 (m, 2H), 2.47 (dd, J=9.2 and 14.0 Hz, 1H),
2.36-2.26 (m, 1H), 2.33 (s, 3H), 2.09 (dd, J=8.7 and 17.3
Hz, 1H), 1.73-1.38 (m,4H); “Cc NMR (DMSO-d,) & 134.8,
129.5, 124.7, 123.2, 120.7, 113.4, 112.1, 110.9, 66.1,
57.0, 40.5, 30.9, 29.1, 21.6; LRMS, m/z (relative
intensity) 294 (M* with ¥Br, 1), 293 (2), 292 (M* with



. 28 - EXAWPLE 25 (R)-3-(N-met hyl prrpTiigi ST yiiseBEE A -
(R) 5- Br onp-3—{-N-rethytpyrroli di n-2-yl - mef hyl ) REPHRGERdol e {{6BEREH E n%&%
et @gkﬁlgmmt) and hydrOgEﬂaLeu over 10% gal f-adridm on .
carbon (45 2 of hydrogen pressure at room tdnper ptiudif 887 1¢
hours. The reafh amg was evaporated to dryness, and jt he residue
partitioned beiiwecaii cet ate anbg0% aqueous sodi um car bonate. The
organi ¢ phase was dried (Na[err]SOerr]), and evaporated inrt vacuo. The
resul ting residue was purified by col um chromat ography on siTica gel
(el uting w "Brgol)lo: 21CH b4 )] Gqer(ds) Ve OB4NIERB R, r JZ¥) (42) gilas t(s)t,itl e

101 (26), 85 (57), 84 (100), 83 (30); (a]¥ = + 62°
(methanol, ¢ = 0.10). Anal Calcd for C H,N,Br. 0.25 H,0:
C, 56.48; H, 5.93; N, 9.41. Found: C, 56.65; H, 5.69;
N,9.23.

EXAMPLE 28

(R)-S-(2-Bthylsulphonylethenyl)~-3-{(N-methyl-
pyrrolidin-2-yimethyl)~-1H-indole

A mixture of - (R)-5-bromo-3-(N-methylpyrrolidin-2-
ylmethyl)-lH-indole (0.25 g), ethyl vinyl sulphone (0.14
g), tri-o-tolylphosphine (0.075 g), palladium (II)
acetate (0.013 g}, triethylamine (0.25 mL) and
acetonitrile (3 mL) was heated under reflux for 17 hours
in an atmosphere of nitrogen. The mixture was evaporated
and the residue was chromatographed on silica gel.
Elution with dichloromethane/ethanol/ concentrated
agqueous ammonia (90:8:1) gave the title compound as a
foam (0.185 gq): TLC (dichloromethane/-ethanol/
concentrated aqueous ammonia, 90:10:1): R, = 0.5. Anal.
Calcd for C;H,N,0,S. 0.2 CH,Cl,: C,62.55; H,7.04; N,8.02.
Found: C,62.65; H,6.94; N,7.92.

EXAMPLE 29

R)~5-(2-Ethylsulphonylethyl)-3-(N-methyl 0lidin-
2-ylmethyl) 1H-indole

(R)-5-(2-Ethylsulphonylethenyl)-3-(N-methyl-
pyrrolidin-2-ylmethyl)-l1H-indole (157 mg) was dissolved
in a mixture of ethanolic hydrogen chloride [prepared by
addition of acetyl chloride (0.043 mL) to ethanol (10
mL) ], N,N-dimethylformamide (7.5 mL) and water (0.1 mL)
and the solution was shaken under a hydrogen atmosphere
(15 psi) at room temperature for 18 hours in the presence
of 10% palladium on carbon (150 mg). The mixture was
filtered through Arbacel (trade mark) filter aid and the
residue was washed well with ethanol. The combined

filtrate and washings were evaporated under reduced
pressure and the residual oil was partitioned between



conpound (28 ng). Ana d for O erlrip SHEFRH®r PEEN i Cg—iF e G IRFT Sy
. - 6. Epund: G, 75.550; HRBPEACEDN, 12. po. ERTACE e #HEET
rr]) EXAMPLE—26G
Xl oyr r ol i di n-2-yl car bonyl ) - 5- br ong- 4H-4 AdS¥H 1397
MO8k he react anté were prepared separat
To a stirred solution of N-benzyl oxy- Car bonyl -D-proline 1.0 g) in
anhydrous dichlronmethane (2 m) and N, N-di met hyl f or mam de Hl—drop) . vas

added oxal Yiet$lPh0lddltath Arid-lou Afhddify gl Whrbindte0d g\méak' rred at

room tenperature for .5 hours. t1on was evaporate reduced
pressure, aifaer mlﬁgléﬁﬁeﬂﬁsvﬁ%P#md Iﬁ’%ﬁ/z}'@m wathi ve the
N-benzyl oxyqareenylediidwed | By acksh gd)l ophde. tRént N@r$ad® Yiabso 4. S0l ution
of et hyl esiumbromde (1.4 nL of a 3Msolution in et her was added

dr opwi se ov%"a@%aﬁﬁpé’s 155 at§F| r PRYVERBE ut YL ofats- RHidnoivhd ¥BsS75 g) in

dry ether (t8rdmhtofR@piied! Ur8nasSsilica gel. Elution with
dichloromethane/methanol/ .concentrated aqueous ammonia
(90:10:1) gave the title compound as a gum (110 mg): TLC
(CH,C1,/CH0H/NH;; 90:10:1): Re = 0.3; [a}¥ = +62°
(methanol, ¢ = 0.10). Anal. Calecd for CHN,0,S. 0.05
CH,Cl1,: C,63.21; H,7.67; N,8.17. Found: C,63.55; H,7.61;

N,8.41%.
EXAMPL.E 30
R)-5-(2-Ethylsulphonylethyl)-3-(N-methyl olidin-
=ylmethyl)-1H-indole succinate

A solution of succinic acid (69 mg) in hot ethanol
(3.5 mL) was added slowly with stirring to a solution of
(R)-5-(2-ethylsulphonylethyl)-3-(N-methylpyrrolidin-2-
ylmethyl)-1H-indole free base (390 mg) in ethanol (3.5
mL). The solution was evaporated and the residue was
triturated first with ether and then with ethyl acetate
to give'-the title compound as a solid (375 mg): mp 59-
62°C: [a]® = + 36° (methanol, ¢ = 0.10). Anal. Calcd for
CysHyeN,0:S. 0.5 CH,. 0.25 CH,CO,CH;. 0.5 H,0: C,59.00;
H,7.42; H,6.68. Found: C,59.17; H,7.37; N,6.73.
EXAMPLE 31
-5=-({2-Benzeneas onylethe =3={N-methyl-~-
rolidin-2-ylmethyl)-1HE-indole hydrobromide
A mixture of (R)-5-bromo-3-(N-methylpyrrolidin-2-
ylmethyl)~1H-indole (0.25 g), phenylvinylsulphone (0.19
g), tri-o-tolylphosphine (0.075 g), palladium (II)
acetate (0.0125 g), <triethylamine (0.25 mL) and
acetonitrile (2.5 mL) was heated under reflux for 42
hours in an atmosphere of nitrogen. The solvent was
evaporated and the residue was chromatographed on silica
gel. Elution with dichloromethane/methanol/



PURAARAEA S AR ST

o WENT_ SHEET
stirred at roomtenperature_for 10 m nuykS, SHEAt GE BREE! rgﬁﬂj}?(%f‘%’? A

hours,- t henTriogl.a¢; err]C. A solption abovg .

N- benzyl oxycdi{j I Riacede aci d chl ride@ﬁ%ry ethet {4 r’r‘Z)1 véeyg’l %&ec

dropwi se wit h ﬂ m

Et her (12.5

fgd stirring was continued for a f[uLther 1.k
%t ed aqueousggodi um bi carbonate {6.5 L) were
added, and the tenperature was allowed to rise to roomtebperatise-
Stirring was continued for a further 10 m nutes and the m xture was
filtered. Then@htded Bghesusehhmenia eldyd1ACrf aggveantd he;€padi ned
filtrate and washi ngs were washed with water, brine and dried (MgSO err]).

Evapor at i on SOPROEs GSy éntf G & Ser? %) ‘vmipé'}?,]wasc%rﬁé’t%graphed on silica

gel . El utiorcﬁw;st.hyl Bne! allg 3gage,dihe ta 34 Tompaysd2es avfoam (0.82 g):
LRMS, m'z (relative intensity) 428 M with [err]Br, 5), 426 (Mr with
[err]Br, 5)Fossg: fop3-987 B850l /BA8- 160 (68), 91 (100). Anal Cal cd
for JQerr]Herr]BrNerr](err]: C BRAMPLEH324.48; N, 6.56. Found: C, 58. 85;

H 4.51; N, 6.38% Y .
(R -2 Br oo 3- ( NV FSFAATERRASREs A1 gkoR LRy )z0- (Nomethy] -

pyrrelidin-2-yimethyl)-]1H~indole

A solution of (R)-5-(2-benzenesulphonylethenyl)-3-N-
methylpyrrolidin-2-ylmethyl)~-1H~indole hydrobromidé
(0.214 g) and 10% palladium on carbon (0.15 g) in a
mixture of absolute ethanol (10 mL) , N,N-
dimethylformamide (1 mL) and water (2 drops) was shaken

Ay >4

under a hydrogen atmosphere (15 psi) at room temperature
for 18 hours. The mixture was filtered through Celite
(trademark) filter aid and the residue was washed well
with ethanol. The combined filtrate and washings were
evaporated under reduced pressure and the residue was
partitioned between ethyl acetate and 2M aqueous sodium
carbonate solution. The organic layer was separated,
washed three times with water, followed by brine and
dried (Na,SO,). Evaporation of the solvent gave a gum
which was chromatographed on silica gel. Elution with
dichloromethane/methanol/concentrated aqueous ammonia
(90:10:0.5) gave the title compound as a foam (0.096 g).
Anal. Calcd for C,H,N,0,S. H,0: C,65.97; H,7.05; N,7.00.
Found: C,65.51; H,6.77; N,7.45.
EXAMPLE 33

{R})-5-(2-Benzenesulphonylethyl)-3-(N-methyl-

pyrrolidin-2~ylmethyl)-1H-indole hemisuccinate

A solution of succinic acid (95 mg) in ethanol (5
mL) was added to a solution of (R)-5-(2-benzene-
sulphonylethyl)-3-(N-methylpyrrolidin-2~ylmethyl)-1H~-
indole free base (620 mg). in ethanol (5 mL). The
solution was evaporated to give the title compound as a
foam (680 mg): [a]® = + 29° (methanol, < = 0.10). Anal.




A sol uti an_of

(R) -3-(N-benzyl oxycar bonyl - pyrrolidi n-Zﬂyﬁ %EE&)H %BEE [0
g) indryt "1 keiaer {_J;ﬁq (20 ) wes_add o)

suspenS| on

mL) at room {Hidé
was heat ed under reflux wth stirring

Addi ti onal I|th|un1alun1n|un1hydr|de (50 ng) was added an
continued fopagRga ggpour .51 e raxt ureg, g\@s 8N i th| um
alun1n|un1hydr?dg 40 ? refIUX|ng cgntﬁﬁgtgg?

further 18 hBup3.5%pel x?%ierésoéool Eeuaﬁa wat er (0.44 nL) was carefully
added with sgigsisg ﬁoglgy_\ednbg 29% aqueous sodi um hydroxide (0.44 nl),
33 n{_ The m xture was diluted with ethyl
filtered through Oelltmk) filter aid. The filtrate
R ¢ ‘ h1 25 heéhivaGul aRer ati on
h. Was. El ution
. Ae T—aoeets amoni a (90: 1005)
gave the title CONpmimﬂ:m aoﬁoI(RN Sebfrﬂ:mg)-s l(ermetﬁylﬂsﬁrﬁi:'GMhﬁ:n(-ﬁ#g[m .
1435 cnferr

err]H R (PR EIT15-{0p 1) ta kY ), “ipdeyidadiyyiag 40,0

fol |l oned by
acetate and

was washed with
of the sol vent :

with di chl o-®

(d,J=8.6 H
3.03-2. 94

stirr

nium hydride (0.27 g) in dry t

r ahgdr gﬂ@r gﬁ?( 1

18 hours and then cooled

rmre wat er

,sulphorre 21(qRTB o), *rrico-delylphospiimes. 60H2851H§I),
palladium (II) acetate (0.031 g), triethyl-

amine (0.42 g), and acetonitrile (20 mL) was heated under
reflux- for 16 hours in an atmosphere of nitrogen. The
mixture was cooled and partitioned between ethyl acetate
and 10% aqueous sodium bicarbonate solution. The organic
layer was washed with brine, dried (Na,50,) and
evaporated. The residual orange oil was chromatographed
on silica gel. Elution was commenced with
dichloromethane/methanol (90:10), followed by
dichloromethane/methanol/concentrated aqueous ammonia
(90:10:0.25), gradually increasing the concentration of
concentrated agquecus ammonia to 1%. The later product-
containing fractions were evaporated to give the title
compound as a foam (226 mg): {a]® = + 71° (methanol, c =
0.10). Anal. Calcd for CyxHN,0,S. 0.15 CH,Cl,: C,68.27;

H,6.51; N,6.88. Found: C,68.26; H,6.54; N,6.99.

EXAMPLE 35

{(R}-5-[2-(4-Methylphenylsulphonyl)ethyl-3-{(N-
methylpyrrolidip-2-yimethyl)-1K~-indole

A solution of (R)-5-[2-(4-methylphenyl-
sulphonyl)ethenyl]-3-(N-methylpyrrolidin-2-ylmethyl)-
1H-indole (0.18 g) and 10% palladium on carbon (0.20 g)
in ethanolic hydrogen chloride {prepared from absolute
ethanol (25 mL) and acetyl chloride (35 ugL)] was shaken
under a hydrogen atmosphere (15 psi) at room temperafure
for 16 hours. The reaction mixture was filtered through
Celite (trademark) filter aid and the residue was washed

der an atrm%%here of dry nitrogen.iThe mxture

REPLAGEHIENT S

5



(m 2H),
2.09 (dd,
(DVBO:d[ er
66. 1, 57.0,
with [err]

154 (8), 129 (42)
= + 62[err]

o i:_’r.eermﬂ»za&d 129.5 124,

3t 47 112.
e

hs EW)JJ’%W

=8. 7 andjiglg e i4H§) Hi 73 ﬂﬁS Eg&.%g) L‘[q iC f&gﬁﬁéﬁ SRERY
Teke 7, 128EBLAGE

B

(rrethanol c 0.10). Anal Calcd for (Jerr]Hetr] N err] Br

91 21.6; LRVMS, mz (relative int I\/H
292 (Iv[err] with 79Br, 1), 21D (14)..208 (15}
19) 101 (2683785 (57), 84 (100), B3 (30); [a][err]

N

Q.25

Herr]O C 5?1 tﬁ eazhanol. Qr e1 cc':r: ulnad%i?@'r?éé athSwgghnl\tlgg 23.

were evaporated under reduced pressure and the residue
was partitioned between ethyl acetate and 2M aqueous
sodium carbonate solution. The organic layer was
saturated, washed three times with water, followed by
brine and dried (Na,SO,). Evaporation of the solvent gave
a gum which was chromatographed on silica gel. Elution
with dichloromethane/methanol/concentrated aqueous
ammonia (90:10:0.25) gave the title compound as a foam
(108 mg) s [«]® = + 30° (methanol, c = 0.10). Anal. Calcd
for CupHuN,0,S. 0.05 CH,Cl,. 0.5 H,0: C,67.55; H,7.15;
N,6.84., Found: C,67.51; H,7.04; N,6.98.

|



.29- EXAMPLE 28
(R) -5 (2- £t hyl sul phonyl et heny! ) - 3- ( - rdhy SHECT, PAS BEEN 1 ,%F%%Mﬁwl SHEET

e WS br ormo- 3- (N- et hyl -yl ref AyTY =
Hi nd 25 g), ethyl vinyl sul phone (0.14 g), tri-o- tplyl gh'psMNMH? 1

(0.075 : ) acetate (0.013 g), triethylamnef (P.25 nL) and
acetonltrl. by heated underg reflux for 17 hours ip an at nospher e
of nitrog' e was evaporated and the residue wag_chromat 0-

graphed o El ution w tdaathl or omet hane/ et hanol / concentr at ed

Soum (LT

/
Z

wherein n is 0, 1, or 2; R, is hydrogen; R, is seleacted
from hydrogen, halegen, cyano, OR, —(CH) ~(C=0)NRs, -
(CH,} o~SO,NRRy, —(CH,) ,~NRp(C=0)Ry, —(CHy)~N2Z;S0:R;, ~(CH,) -
S (0} q,, - (CH,) .~NR;(C=0) NRR, —(CH;)~NR,(C=0)0%;, and
~CH=CH(CH,), Ry Ry is selected frcm hydrogen and C, to C
linear or branched alkyl; R} is salected £from hydrogen,
C, to ¢, alkyl, and a=zvl; R and Ry are independently
s2lected from hydrogen, C; to Cg alk‘gl, aryl, and C o G
alkyl-aryl or R, and B; taken togsther form 2 4, 5, ox
§ memberad ring; R; and ®; are independently salectad from
hydrogen, C, to C¢ alkyl, aryl, and C, to G alkyl-aryl; F
is s=2lected from hydrogen, C, to C; 2lkyl, aryl, and C: to
C, alkyl-aryl; R,, is selected from - (C=O0)NRR; and
-SO,NR,R;, wherein R; and Ry are defined as above, and
~NR,(C=0)R,, -N,;S0.R,, ~NR,(C=0)NRR;, -S{0); and
-NR,(C=0)0R,, wherein R;, R, and Ry ars as defined abcve
vy is 0, 1, ecr 2; xis lor 2; mis 0, 1, 2, or 3; and the
above arvl groups and the aryl moieties cof the above
alkylaryl crcups ars independsntly sel

and suhstituted phenyl, whersein said substituted phenyl

(i) when R, and R, ares hydrogen and n is 2, R; is

not hydrogen or C,-C; linear or branched alkyl



s e S

conpound—as—a foanr(0-185—7g): TLC (dichlo Eﬁ%&ﬁéﬁglpl hanoA/ ¢ ORERIACERIERY SHEET |

aqueoijsH[a <0t S S err] O Of; |N,8, 0

err err err er ; §

Found: 7 85, EXAWPLE 5 !}“]E‘m![ﬂm 'I 21 0N 1997
1) - 3- (N—nethylpy % yl ) - Ht+rdele

(R) - 5(2- Eth LR ’

(R)-5-(2- Ethylsulphonylethenyl) 3-(N-net hyl -pyrrolidin-2-ylmethyl)-1
Hindole (157 ng) was dissolved in a meg-ure of ethanolic hyu ogenmr—eht-er-de
[ prepared by addltlOnwﬁénaEﬁEYEoﬁEbQﬁadér(QhQ4§on%150(f{hfg 0.m)],

N, N-di nrethyl - formamide (7.5 nL) and water (0.1 nL) and SO tRTON was
shaken under a hydrogeasat nosphere (15 psi) at roomtenperature for 18
hours in th esence of 10% pal | adi um on carbon (150 ng). The m xture was
filtered th ough Ar bata3n (Ry &€ Far RFSf Avdspcand Rnols meetlesi dust ves washed
wel | with ethanol g, Cp mbji,ned f||tr te and washin e evapor at ed under
reduced pressure andhﬁ'ue re%‘r%u%?n%?“r N B’%ﬁl‘t?‘d )\/\eﬁf@%)ﬁ

acet at eand2M aqueous fiptpBeutically acceptable acid additicn salt

theraof;

(1ii) when R,, R, and R; are hydrogan and n is 2, the
pharmaceutically acceptable szlt of the
compound of the formula (I) is not the
hydrochloride or picrate;

(iv) when R, is hydrogen, R; is hydroxy and R, is
methyl, n is not 2 when the compound 65 the

formula (I) is a fras base or thes

(v) when R; and R; are hydrogen and R, is hydroxy,
n'is not 2 when the compound of the formulz

(I) is a free base or the pharmaceutically
acceptable salt is the picrate or hydrogensuccinate.

2. The R enantiomer ¢ 2 compeund aczsriine +o
cla.: 1.

3. A compound accerding to claim 1 wherein R, is
hydrogen; R, is —(CH,).~SONER;, =(CH,).-NESO.R,, -(C&,) o~
SC.R,, - (CH,) =— (C=0) N&ER,, cr -(c‘z")z-w(c=o)?1f Ry is
hyérogen or methyl; and n, X anéd R; arz as dafined in
claim 1.

4. A ccmpound according te claim 1, szid compound
being salectad from:

) =5-methoxy-3-(N-methylpyrrolidin-2-ylmethvl) -1=-

incole;

j~

~—
I
-d
H
|

(R)=5-breme-3-(N-methylpyvrrolidin-2-ylzsthy

indecle;



carbonate_sol ution.. The organic | ayer wa 1§gpgﬁggeﬁgsw&§ﬁed
wth ma%EF‘TBTT‘VEd~by—bLLne and then drije ;@BBQ§C{err]
; b !

of the soEMemka

wi th di.chl
the title

Cerr]Her
(et hanol
CH[err]Ci[err]

oi | which was chrrrmfnﬂr phee-on-—st
hanol / concentr at ed aqueous anmoni
| um (110 ng): TLC (CH[err]CI[err]/
Y d 00:10:1): Rer = 0.3; [a][err] =
c = 0. 10) Anal Calcd for T%

2\ 99 110}@@ 1089V €
Qﬁr]k{err]N[err]C{e'

S 1 o VaV=Y=Y00 0 W« =Y N
) REEY@&EMEN? SHEET

cCa ﬂD ||+|nr
. IULI

EXAMPLE 30
(R -5-(2- Et%yV%ﬁPbﬁgﬁ}ﬁ%ﬁnﬁﬁd%ﬁ?hknethyIpyrrol|d|n 2- ylnethyl) 1H-i ndol e

hem succi nat e (R)A-56! ynl-Qﬂer‘hyq_Qa_chmlrpo 8¢ 10r 665, mg)tﬁg-:h)OI.;Qt pgnol (3.5

n) was addg %on%rﬁ%ﬁvmg %.S“#£§£§# SQ%HLA§Qy$LE§E3|) 1 Hindole free

(2-ethylsulp
base (390 ng) in(Blhani2—g8thylbkpindbalsohulethpl)was (syapanaked.-and the
resi due masviﬁétﬂga}edufggﬁgaﬁgtI1 ether and then with ethyl

the title

conpount

acetate to gl ve

(R)-5-¢( methylaminosulf fonylmethyl)-3-(N-

methylpyrrolidin-2-ylmethyl)~-1E-indole;

(R)-5-carboxamido-3-(N-methylpyrrolidin-z-ylmethyl)-

H-indole;

(R)-5-(z—methylsulfonylethyl)—3—(N-methylpyrrolidin—

2-yl-methyl)-1H-indcle;

(R)-S-(z-methylsulfonamidoethyl)—3-(N—

methylpyrrolidin-2-ylmethyl)-1E-indole;

(R)—5—(2—amincsulphonylethenyl)—3-(N-

methylpyrrolidin-2-ylmethyl)-1E-indole;
(R)-5-(2-aminosulphonylethyl) -3-(N-meth Wlpyrr

2=-ylmethyl)-1H-indole;

(R)-5-(2-N,N~dimethylaminosulphonylethyl

methylpyrrolidin-2-ylmethyl)-1E-indole;

olidin-

) =3~ (N~

(R)—5-(2~phenylsulnhony1ethv!)—3-(v-

methylpyrrolidin-2-ylmethyl)-iE-indole hemisuccinat

e;

. (R)=3—=(2-ethylsulphonylethyl}-3-(N-methylpvrrelidin

2-ylmethvl)-lH-1ndcle hemisuccinate;

(R} -5-(2-phenylsulphonylethyl)-3-(N-
methylpyrrolidin-2-yinethyl)-1Z-incdels;

(R} -3-(3-benzenecasbenylazinoprop-i-anvl)-3-(N=-
methvizvrrolidin-2—-ylmetlhyl)-1Z-indeols;

=metlyloyrrolicdin-z-v i Z-indcls
(R)~3-(3—-methylsulzhcnyvlazincprep-i-envi)-3-(N-
metaylipyrrolidin-2-ylnethyl) -iZ-indcle;
(R} -3-(2-ethnylsulphcayletnvi)-3-(N-2-
ercovloyvrrsiidin-Z-yizethyl)-1Z-indcls;
(R)-5—(z-e::ylshlpbcnyle::g1)-3—(py::c1_dl,-2-
1 1a

[T




Lo 2

s SHEET HASGBHEENE

as a sol i d{35—+rg)—np 59-62[err] C. [4d] harrot— L—Q,.“ii‘g.
‘ rrfl S. Opbr@kenr] H ef r GHHLACEMBND SHEET

Anal . Cal cd Nerr]Nferr]d err

CHerr]CJerf] bear Rdplacdd. 5 H[ er r | Q—C-59-60—H-742" 1, 68 Foumnd"

C 59.17; H, 7. ' _ MPLE 31 2?11 JUH 1997
(R) -5-(2- Benze¢lik i aghenyl ) - 3- (N- et hyl - prrol i di n- 2-yl fet’hyl ) - 1K ndo
e hydrobrom de A mxture of - : .

(R) - 5- brono- 3- (N- et hyl pyrrolidin-2-ykgethyl)-1Hindole (0f25 ),

phenyl vi nyl sul phone (0.19 g), tri- o-tolyl phosphine (0.075™ ), palladium
(11) acetate (0.03P55g)(2+(4 embthmpmdﬂﬁlﬂangmqie&g@tn@qit)t_@_l(g;_( 2.5 nl)
was heat ed pmdary L eflux; for _42 hours hn_an_at phere of nitrogen. The
sol vent was eva‘p}brngt'e%‘é%aat %eyﬁ‘ggi‘ Eé)wés‘ Cﬁg‘éﬁrm'o&"é"phed on silica gel.
Elution with di chRorofrethamel etthahsly 2i5rd neant €nd f atedyaquequs, gumoni a

(90:10: 1) gamethatid] £:€qmpoynd. as. .a,f0am(Q.24 g): Anal’. Caltd for
Clerr]Nerr] N é‘-}r g e%?]'%’.‘gl—lér 9'%??&@ ergrpu‘?gir]': C,54.77; H,5.29;
N, 5.72. Found: €&-55.@0;Chea=g6suRigalg compesiticn fer if-aatine 2

condition salecktad frem  hypertansicn, desrassion,

anxisty, eating discrders, cbesity, drug asuss, clusgtar

-

ieadzche, migraine, ©pain, an c

'y

Tonic razoxvsmal

l

-

-
<l yasculiar

(v
[N

bemicrania and headache associat wi
cisorders comprising an amctnt of 2 compound accerding o
any one of claims 1 to 4 effective in treating such a

condition and a pharmaceutically acceptable carrier.

§. 2 pharmaceutical ccmpesition for +{razting
disorders arising = frem deficient sarctensrgic
neurctransmission comprising an aamcunt cf a2 csmpound
according to any one of claims 1 to 4 effective in '
treating such a disorder and a pharmaceutically acceptable
carrier.

7. A compound of the formula (I}, or a
pharmaceutically acceptable salt or composition thereof, as
claimed in any one of claims 1 tc 4 and 5 and 6,
respectively, for use as a medicament.

8. The use of a compound of the formula (I), or of
a2 pharmaceutically acceptable salt or composition thereof,
as claimed in any one of claims 1 to 4 and 5 and 6,
respectively, for the manufacture of a medicament for
’
anxiety, eating disorders, obesity, drug abusa, cluster
headache, migraine, pain and chronic paroxysmal hemicrania
and headache associated with vascular disorders.

9. The use of a compound of the formula (I), or of .
& pharmaceutically .acceptable salt or composition thereof,
as claimed in any one of claims 1 to ¢ and 5 and 6,
respectivaly, for the manufacture of z mecdicamen: fos

trsating disorders arising from deficisnt serotonercic

=

LI

neurotransmission.



EXAMPLE 32
(R)-5-(2-Benzenesul p
A sol ution of

(R) - 5- (2- benzenesul phonyl et henyl ) - 3- N- net hyl pyrrol i di n-2-yl
e hydrobrom de (0.214 g) and 10% pal |

of absol ut e et hanol
drops) was shak
for 18 hours. T

un
rb'rri

honyl et hyl ) - 3- (N- e

| THIS SHEET HAS BEEN ;
t hy| pYEPRAOEDI n- 2-

| 36 HHCERENT, SHERT

(10 mL), N, N-di ne
de

Xt

yl f or ma

i um on carbon (0.15 {9)

b RSP (o RS RS

| hg 1) N t9qglol
In a mxture

mde (1 nL) and water (2

5 psi) at rjoom tenperature

lite (trademark) filter

ol. The conbined filtrate and

aid and the residue was washed wel |
washi ngs were
partitioned between_ et

The or gani

W t Ji et han

I1 cet at e ant,
ac £All

aqueous sodi um carbonat e sol ution.

I OT

der reducged} pressure and the residue was
2

rat e, washed jt hree ti mes w tiT water;

= \
SN

I
R

T
-

wherein W is -CO.R; or R;; Q@ is CZ, or C=0; n is 0, 1 or

2; R, is hydrogen; R, is selected from hydérogen, halcgan,

cyana, OR,, =(CE;},~(C=0)NR=;, -—(C&)—SO0.N2R;, -(CE,)_.-
N27(C=0}R;,  =(CE;)a=NR;70R,  —(CH).—5(0)Rey  ~(CH) -

N7 (C=0) NRR;, "~ (CE,) .-NR,(C=0) O%y; 2nd —CE=CE(CE,)Ry; X is

3; Ry is selectad. £

1
it 4

and C, to C; linear or branched alkyl;

or 2; m is 0, 1, 2, or

nydrocen, alkyl,

R; and

ars
—

-2, (C=0) N2,R,, -S(0)2; and -¥%,

X zrs 3 :

halccen, hyér-oxy,

Ttao ¢
nitro, and C, to C, azlkoxy, with the

(i}

(ii)

e

when Q is C=Z,, W is not R;;
when R, and

2, W is not

fowed b

N TS



REPLACEMENT SHEET

REPLACEMENT SHEET THIS SHEET HAS BEEN
-+30 -"brine and &k ¥hgetHingHes

whi ch was chromat o ;

di chl or onet hane/ net i

ca gel.

deplacety apor ait i on gEp{ AGED Sol vént gave 1 ?sﬁ‘ﬁ]m‘l

at ed aqueous ammoni a (90: 1Q: G. 5) qave the

title conpound as a toam (0.096 g). Anal. Calcd for
CerrJ]Herr]Nerr]Jerr]S. Herr]O -6%5.97; H 7.05; N, 7.00.{_Found:

C 65.51; H(8ify: N 7yflgn R, and R, are hydrcgen, Q is C=0 and n is
1, W is not hydrogen or benzyloxycarbcovl.
11, The R enantiomexr ¢ a ceopeund accezding ta
claim 10, '
12. A ccozpeund accerding o claiz 10, said compound

being a compound of the fcrzula

T 1]

5

wherein n, R,, R, and R, ars as defined in claiz 190.

13. The R enanticmer of 2 cocmpound accexding to
clainm 12.

14. A ccmpeound according ts claiz 12 wherein R1 is
hydrogen; R, is =~ (CE,)_-SONER,, -(CHE,).-N=sS0.3,, =(C=.) -
SORy, ~(CHa)n.—({C=0)NER; or —(CZ)~NE(C=0)3; = is 0, 1, 2,
or 3; R is hydrogen, C, to C alkyl, azyi, cr ¢ to ¢

1

alkyl-aryl; Ry, is selectad from C, £2 C; alkyl, kenzy
c

ﬂ.
1
o)
m
m
o
'—l
El
'-J
U}
(!
|-+
m
n
0
Il

aryl; and t:-e above &ryl crcups ai
1

the zbove alkylaryl croups &>z indszendsntlv salectsad

- - -

-

£ronm pheny;. and substitutsd pgsnvl, wher=in gzid

15. & ccmpound accerding ts clzis i,g2ié compound



L"'J

EXAMPLE 3 TH!S S LT HAS BtCN rﬁ‘ EMEN

R

SHEEY

Y
<

D
(R)-5-(2-Benzenesul phonyl ethyl )-3-(N-net hylp }.m - v net hyl U‘
hem succi nat e A solution of succinic acn d & et hahol
was added to a solution of (R)-5-(2-benzenesul phonyl et hyI) 2!

AJ

{3

3- (N-net hyl pyrrolidin-2-yl nmethyl)- 1|—|—__i7rbq_ol e free base (620 np) Lin-et-haret—-

uiH

a7

(5 mL). The solution was evaporated to give the title conpouhd as a foam

680 . t = b O): { cd-for
g:[err]nlgl%err%\%eﬁ Qe: ]219[ LHS@TEMQS A o ﬂ@m s

err]H[err]% rr 0. 33 C_[err]_H[_err]O—I 0.5

H[err]O C, 63.59; HT92R ErenFECHsus € Ung RHAS-REBTLEC  EXAVPLE

(R) 5-[ 2- ?Zfa'li%tjhyl phenyl sul phonyl ) et henyl ] - 3- (aN- r’rqtshyj_‘pay

)-1H-indole 17. 2 ccazound according Eo cl

l-l-

-
MWin e =

nvérogen; Ry is hydrocen < methyl; and Ry is -SC.NET=,
NZSO.R,, —SO0.B;, —(C=0)NERs; cr -N£(C=0)R,, wherain ®; and %
ars as éefined in claim 1.

18. 2 process fcr prepasing a cczgouné cf the

‘-

Thig Sheet Has Been Replaced ¢yn

LT — ﬁ T

-

is hyérogen; R, is salect

{1
.

whersin n is 0, 1, or 2;
frem hvdrogen, halegen, cyano, OR,, —(CE).-(C=0) N2,
(CE,) .~SONRFy, - (CHE,) o~NR; (C=Q) Ry, =(CHE;) 2~NZ;S0:R;, —(CEy) -
S(0) R, —(CH)o-N%(C=0)NRRy, -(CE:)a~NR,(C=0)0R;, and

=7 = ~

~CE=CE(CY,) Rg; Ry is salected from hyéregen and C; Lo G
1inez~ or brancaed alkyl; Ry is salectsd from hycdrogen,

c, to C, alkyl, and azyl; Fy and % are indepencantly

== ¥
alkyl-a=vl or Fs ané Ry tzken fogetier - IZcma a 4, 5, o

I

I|__gj|n 2-yl met hyl




A mxture of (R)-5-brono-3-(N-nethyl pyrriofitidi QHeRT VHASEBEBN ) - 1H- | :

g), 4-nethyl phenyl vi nyl sul phone (0. 273 goﬁ“?ﬁ?ggygﬁbylphosphinRE?%k%%gmgfgﬂggT
pal |l adium (11) acetate (0.031 g), triethylanirEl (042~ ang ac%igniﬁﬁL%§%
(20 nL) washeated under reflux for 16 hours in an atnosphereadf |ni oé b
The m xture was cool ed and partitioned between ethyl acetate]a 1.0%
aqueous sodi um bi carbonate sol ution. ¥@&é-organic |ayerwas wagshed with

brine, dried (Na[err]SJerr]) and evaporated. The residual orenrge—eod

a.o. o IRV V=T
chr omat ogr BpR&ES  0Ansh [GichogEk . 2 BF Y o ke YEFER tH84dichl o-
r onet hane/ met hanol (90:10), followed by
di chl or onet hane/ net hanol / concentrat ed aqueous anmoni a (90: 10: 0. 25),
gradual I'y i(agreasi ngJoag GONGRR! Ratd.an wWfdtRnceinaled sagueqysiamonia to
1% The |l ater product-containing fractions were evaporated to give the
title conpound as a hoanhiZ2cgen) or| &} t€y rjinezr 2 bmehchedethimdl , ¢ =
CHerr]C[err]:

0.10). Anal. Calcd for C[err]H[err]NLerL]CLerL S. Q;lg_
C, 68.27; H 6.51; N, 6%382 F&8ngomecEBdoBr 8. 5377%-8. 650 I1E&MIIEE 35
base;
(i) when R, and R, are hydrogen, R; is methyl and n

is 2, the compound of the formula (I) is not a
pharmaceutically acceptable acid addition salt
thereof;

na n

‘..l.

s 2, the

m

(iii) when R,, R, and R; are hydrogen

pharmaceutically acceptable salt of tiae

compound of the formulaz (I} is not the
hydrochloride or picrate;

(iv} when R, is hydrogen, R, is'hydroxy and R, is
methyl, n is not 2 when the compound of the
formula (I} is = free basa or the
pharmaceut%cally acceptable szlt is the
picrate orfbxalate, and

{(v) when R, and R; ars hydrogen and R, is hydrcxy,

(I} is z free bass cr the pharmaceuticzlly

acceptable salt is the picrate or hydrogensuccinate,

s
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(R -5- [2 4 NEt hyl phenyl sul phonyl ) et hyl

NI ﬂ!ll S

(R)-5-[2-
hydrogen chl ori

- sul phonyl ) et he
)-1H i ndo

P

Py
10% pal | adi um on carbon (0.20 g)
ared from absol ute et hanol

T3 1SHBER W BEENGY | i BEPLAGEVENT, SHEET
REPLACED —

intiet hanolic
nd acetyl

(25 ni)

chloride (35 [err]L)] was shaken urtiet— a hydr ogen at nosphéie (15 psi) .at
room t enpegakize of gy 1z heur $=olh&r HeacidoRr, noxt By e aves X |iergdibhrough

Celite (traderrark filter aid and the
The conbi nfd Rik¥Rat ebﬁﬁa‘*\%asrﬂ*ngi‘"mere
and the regi@u@WasHRAFd i tioned between
carbonate sol ution. The organi,c | ayer.,.
with water, fol ll@ied “b'yeﬁg?ve-énd“ﬁr“i’é‘

res dduf

was waghed wel | W|th et hanol .
\raporat &0 uhder Nedticed® Bressure
ethyl acetate and 2M aqueous sodi um

F\é[é’rralgeq?é’r#) ggd Ahrggstines

Evépﬁ?‘at‘l on of

t he sol venhng,a-\aega, B MRi R wags ﬁhcunat ogr dpkatien Sivh=ze Gal 1EI Htion with

di chl or onet hane/ nét hanagl / conhcen rat e
title com SPobndassalt-aad~( £58°rG
0.10).

Herr]O C67 55; H, 5; N, 6. 84. Found

Anak, &3l @iffﬁ{efq sgr ]al'f![cerrer ]Ji[ﬁ r#OE:emn]cS. 0.5 Stk erspehlerr].

90: th
g entlad: a3k Ve LN

0.5

]‘é?%ﬁ &l

err

G, 67.51; H.7. 04, N 6 98 _

..1=C:- (C.-'v) i 941".._- 2 6] =s as —— BS2 =
transition metzl catalysis; cT

(<)

reactine the ccmpound of I

hyércgan and R, and R 2aTs as €efinsed akovs with
comncund of the formula R,-2 whers R, is C, To Cg iinear or
branched alkyl ané Z is halogan and base; and,

if Gesirad, converting a csmpeound ¢f fermula I
£q a _‘né:macant}_callv accerntable salt {asrsc?t.

1. The crocess aczording to claziz 18 whersin the
coapound af formulz I is zn R enantlicmer.

20. 2 procass acsarding ta clzizm 18 wherzin for the
compeuné of formula I, R, is hydzcgen; R, is - (CHE).-
SO.NER,, —(CXE,) ~NEST.R,, - (CE:) =S50y, —(CHE) L~ (C=0)N=zR, o=
_(c;._:) =..y5(c=c)_ ; By, is hycércgen cT methyl; and r, % and
By are as éefined in claim 18.

21. 2 procass according to clzizn 18, saié ccmpound
of fermula I bkeing salected Irom:

(R} =S—~methcxy-3-(H-ze ethylpyrrolidin-Z-yizsthyl) -12-

incdele;

(R) ~3-(2-ethylsulfcnylethyl)~3~(N-mathylpyrrolidin-
2=vlxmethyl)-i=Z~-indole;

(R)-5~(2-methylaminosulfcnylethyl) -3~ (N~
methvioyvrrolidin-2-ylmethyl) -1E~indale;

(3} ~5-(2-zsthylazincsulicnyletiyl) -3-(FyrTolidin-2-
¥imethyvl)-1E-indcle; .

Ty - gpethviazincesulicnvizatavyi) -3 (-

( 2)-2 { Bevay 2 K
rme=nvisy—ooliidin-2—ylzatayl)-1Z-lndcls; .

(2)—s—ca::cxazldc—:—(N—:at:yl;y::cl*" =3-vi=at=yl) -
HIIIIIIIIIIHIIIIIIII!IHIIII

*
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(R)=5—-(2-methylsuls onylethyl)-3- (N-methylnvr—oligin~
2=yl-methyl)-1¥-indole;
(R)-5-(z-methylsulfonamidceth'1)-3-(q
- - . - ) - ’ B
metny;pyrrol;c;n-z-ylsethyl)—lH-indcle
(;)—5-(z-amincsulphcnylethénvl)-3—(N-
methyloyrrolidin-2-ylzetayl) -15-ind ;
Y -PY¥ITolidin-2-ylazetlyli)-1E-indole;
(R)—:—(4—aminosulphcnyla*hyl)—3-(:-zsthyl;v::clidin—
Z-ylmethyl)-i=Z-indols;
(m)-5-(Z—N,N—dimethylazincsulphcn'letLyl)—;-(N-
3

methylpyrrelidin-2-ylnethyl) -12-in

methylpyrrolidin-2~ylmetavl)-iZ-indola,
22. 2 process for preparing a commcund of tfha
fcrzula
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[err] wherein-nis 0, 1, or
sel ected from hydroen hal ogen, cyan

-(CHerr]) el [Rierr], - &bjiji‘é ?
-(CHerr])] rr]R[err], -(CHerr])[err]-NR[efr}( )R[err

-(CHerr])]| i | err]Rlerr], -(CHerr])[err]-S(O ferTTRErTT;
-(CH err])[err]- NR[err](C-O)NR[err]R[eH}- )

hydrogen; 2 lszsiinc‘. ad from hyvdrogen, h
S¥ane, OR(, =-(CH),-(C=0)NRPy, =(CE).-SONRE, -(cZ,).-
NZ; (C=0) 3, - (CE,} .-NR,53.3,, =(CR)2~3(0) 3, -(CE,) -
NZ; (C=0) NRR;, —(CE,),~N2,(C=C)C3,, and -CHE=CE/ ) R ¢ is
lor2; mis o0, 1, 2, or 3; R4 is salsctaé Ffrom

wherein W is -CO,R Q is C=0; n is 1; R
a

a
hyé=zocgen, Cl to C6 alkyl, and aryl, R
3

azyl, and G to ¢ alkyl-aryl; 2 is salacted frop

~N2, (C=0)FRZ,, -S(0) R, ard -¥ % (C=0) 03, vhersin 2, R, 2,
=3

nitro, and C; to C, alkoxy, with the provise .that when R,

' and R, are hydrogen, R,, is not benzyl, comprising

reacting a compound of the formula

RS RN )RR

Iy

wherein Rl and Rz are as ceﬁlneq above with an acid

chloride of 2 compound of thae formulz N {-CO,2.,-zrclins
with bzss
23 The procsss according o clizim 22 wharsin tha



- (CH ert}-NRFerTI{C=0) ORerr], anfiTneFES - erk —
REerE]erir]s)[sel ecte JaY pépReN an!:l de ?' F%ﬁar ]R@E’EAG@M%ET SHEET

al kyl : err] | hydr ogen, ASED] err] alky
Y o ) ;| \F@ Hmjenilly gel ect ed from " (ﬁe‘rS}j?{éw

Rlerr] and R errjiR
Cerr] alkyl, ar)iRbia to Clerr] alkyl-aryl or R[err] hnd Rlerr]

taken together forma 4, 5, or 6 nenbered ring; Rerr], and R[err] are

w

i ndependent |y sel ected from hydrogen, C~85r] to Clerr] alkylt.aryl. . .and
Cerr] to (Jerr] alkyl-aryl; Rerr] is selected from hydrogen C[err] to
Jerr] alkyl 24 A prowkdd earddoztdlx@[ GJJ]leJJ.W'naW ’23R[w% %?
from-(CONRerr]Rerr] and -SOerr]NR err]R err], where er

Rl err] are det¢mpduss aifovdgz=anba- NR[er?.](_GzQ)‘;R{:mqéz;, P. is - C::.)_
-NRlerr] Sq erglREsrrl. L5 &0 ] r FIRESE] XD L %R%P—_( _and
-NR[err] (C=0 &‘R{: ﬁ%N ﬁm“‘eé“‘“R[ R[E‘? ﬁ‘d? E‘? I *5re &S Tdefi ned
above; y is 0(4—-~}Qr‘t'2(C760|)3,zL DriP; O,m..J,s"O ct, 32 Rois3h va.adcéhe abaee aryl
groups and the M&,10i gLi.es af t LKl _ar, 1 groups_are
|ndependently el e ed %'om' p%eny e;%tdodo’uba?'f%%ﬁute =7 Bnendl SAMIEFEM sai d
substituted piReyICnip K3 s3lbylit beadywi endopsyie emcedgr aup&as&l:ec.t ed

fromderr] t@_%__?;r | k¥ __pal Q90+« dir Y £nGY D0, %:ar lqox

and

nitro, and C[err err]al Snd The phanaceuticalTy ad é'epf-'é% e
salts there- SECS&HS \&I# t 9?93¢50§’1’ha§3155‘-‘a= £r6m) wphenylE eeng and

Rlerr] are hygiagen.ands ”czivém?? Rigerhihssnob Bydregeqa+ar Charth-Clerr]
| i near or branched al kyl Wwhen t h . -
Be substitutad wi ~.:; cne Uo thras cToups salactad Frem C,

to ¢, alkyl, halcgen, hyéroxy, cyano, carbcxzzmide, nitrs,

and C, to C, alkaxy.
25. A process for the preparation of a compound of

the formuls:

wherain R, and R,, ars as defined in claim 22, n is 0,1

- -

or 2 and R; is selectad freom hydrogen and C, to C;

lineaxr or branched zlkyl, comprising reactinc a2 compound
cf the formula

N/R:
(Jn
Reu s
|
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RL nrrl and

conpound of the—formuta (T) 1S a free ef-Rf-err}—and

Rlerr] are hydrggen,  RekLlrepised®t hy! ﬁgﬁnsﬁéﬂzf’*ﬁ% @Etf&c npd uﬁEPidfCEMEﬁT SHEET
. X 1R R eut i JHPLACERccept 4bl ¢

| 'lm“en Rlerr], Rerr] and R €érr] jarie in){dggge;qqpn

- formula (I) is
“salt thereof; :
nis 2, the phar g

cceptabl e salt of the conpourd [of~ the

e

formula (1) is not the hydrochloride or picrate; (ijv)

is hydrogen, Rlerr] is hydroxy and Rlerr] is nmethyl, n is fot 2 when the
conpound of the forrmula (I) is a free base or the pfrarmaceuttcatty
acceptable salt is the picrate or [err] oX&1 ate; and (v) V\,hen

compound of "EREY A SaIAee T 418 R s 308 brd &5 BYAAGK Kpolle TR colmatiRian |

accept abl ettsafdrmiuta;t he picrate or hydr ogensuccinate. 2. The R enanti oner
of a compound according to claim1l. 3. A conpound Wl

SCH MR R [ [T TR

where R, is as defined above, using transition metal catalysis.

26.  The process according to claim 25 wherein the compaound of formula il
is an R enantiomer.

27. A process according to claim 25 or 26 wherein for the compound of
formula Hl R, is hydrogen; R; is hydrogen or methyl; and R,q is -SO,NHR,,
NHSO;Rg, -SO;Rg, <(C=0)NHR; or -NH(C=0)R,, wherein Rs and R, are as defined in
claim 22.

28. A compound according to claim 1 which is (R)-5-
(methylaminosulfonylmethyl)-3-(N-methylpyrrolidin-2-yimethyf)-1H-indole.

29. A compound according to claim 1 which is (R)-5-(2-
phenylsuiphonylethyl)-3-(N-methylpyrrolidin-2-yimethy!)-1H-indole.

30. A compound according to claim 1 which is (R)-5-(2-
phenyisulphonylethyl)-3-(N-methy!pyrrolidin-2-yimethyl)-1H-indole hemisuccinate.

31. A compound according to claim 1 which is (R)-5-
(methylaminosulfonylmethyl)-3-(pyrrolidin-2-yimethyl)-1H-indole.

32. A composition according to claim 5 or 6 where the compound of the
formula (1) is as cfaimed in any one of claims 28 to 31.

33. A cofnpound for use as a medicament as claimed in claim 7 wherein
the compound of the formuia (1) is as claimed in any one of claims 28 to 31.

34.  Use as claimed in claim 8 or 8 wherein the compound of the formula (1)

is as claimed in any one of claims 28 to 31.




S , CH C=0 NH T S
?Oi{(ra]”R][)e{(ra]”] f\IH([C?r”?%Ea ;]r]REerr% ; (}E%g Has EféNl‘y ;

and R[err] are as defined in clalm gidhpoun
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1, said cqmpound being s from

(R) - 5- nethoxyfsffﬁrﬁﬁﬂffgLeg%gﬁidin 2-ylmethyl)-1 Hindol ¢; | 21 JUN 1997
(R) - 5- br ono- g m [W\ I din-2-ylnethyl)-1 Hindole; 1
(R) -5-(2-ethy m ¥- 3- (N-met hyi Bt rol i di n- 2- yI me{ hyTy= T FETHdore.
(R)-5-(2- nethylaﬁlnosulfonylethyl) 3-(N-net hyl pyrrolidin-2-ylnmethyl)-1Hind
ol e; )
(R)-5-(2-met hyl am nosul fonyl et hyl)-3-(pyrrolidin-2-yl nmethyl)-1Hi ndol e;

(R) - 5- (et hyl am nosul f onyl met hyl ) = 3- (N- et hyl pyrrolidin-2-ylnethyl)-1

H i ndol e; 35.( Rp- Proaebsxaacdod 8agNeaethgipyls ol sdid- SonpomidydE - 1

H i ndol e;

(R) - 5- ( 2- reERYFRLRT SRY 1 BehpE) (B ¢ - fee by bsrinpsal foovimery bty = % i ndol e

methylpyrrolidin-2-ylmethyl) -1H-indole,

36. A process according to claim 18, said compound of
formula (I} being (R)-5-(2-phenylsulphonylethyl)-3-(N-
methylpyrrolidin-2-ylmethyl) -1H-indole.

37. A process according to claim 18, said compound of
formula (I) being (R)-5-(2-phenylsulphonylethyl)-3- (N-
methylpyrrolidin-z-ylmethyl)-1H-indole hemisuccinate.

38. A process according to claim 18, said compound of
the formula (I} being (R)-S5-(methylaminosulfonylmethyl)-3-
pyrrolidin-2-ylmethyl) -1H-indole.

-
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(R) - 5-¢2- net HWlisul f onam doePmg )&ﬁ?s@l\l— met hyl pyrrolidin-2-ylnethyl)-1

H i ndol ¢;

(R) - 5- (2 am nodul ‘phonyl et henyl ) - 3- ( N- et hyl pyrrol din-2-yl methyl)-1Hi ndol e;
(R) - 5- ( 2- ani nosul phonyl et hyl ) - 3- (N- et hyl pyrrol i di n- 2-yl met hyl - 1H i ndol e;
(R) -5-(2-N, N-di et hyl am nosul phonyl et hyl-) 13- ( N- met hyl pyr gt Bﬂthl
D & INDOLE DeRtuaTTvEs S PRonYl ethyl) 23 ( VI PY TP ABEMERT SHEEE hy!)
(R) - 5- ( 2- phrmagripganl phonyl et hyl ) - 3- (N- et hyl pyrrolidi n-2-yl methyl )-1Hi ndol e
hem succi nat e;

(R) - 5- ( 2- etBaiugund adbalovention,y | ) . 3. (N—rrethyl pyrrolidin-2-yl methyl)-1Hindol e

hem succi nat eThe present invention relates to indole derivatives, to processes and intermediates for their preparation, 1o phar-
magceautical compositions containing them and to their medicinal properties. The active compounds of the present in-
vention are useful in treating migraine and other disorders.

Uhﬁed States Patents 4,839,377 and 4,855,314 and European Patent Application Publication Number 31 3397
refer 19 E-substituted 3-aminoalkyl indoles. The compounds are said to be useful for the treatment of migraine.

Brifish Patent Application 040279 refers to 3-aminoalkyl-1H-indole-5-thicamides and carboxamides. The com-
pounds are said to be useful in treating hypertension, Raymond's disease and migraine.

European Patent Application Publication Number 303506 refers 1o 3-poly:hydro-pyridyl-5-substituted-1 H-mdoles
The compounds are said to have SHT1-receptor agonist and vasoconstrictor activity and to be usetul in treating mi-
graine.

Elropean Patent Application Publication Number 354777 refers to N-piperidinyl:indolyl:ethyl-alkane sulfonamide
derivatives. The compounds are said to have 5HT1-receptor agonist and vasoconstrictor activity and to be uselul in
treatirig cephalic pain.

NL-C-74786 discloses 3-{piperidin-2-yimethyl)indole derivatives having phammacological activity.

NL-C-74527 describes 3-(piperidin-1-ylmethyl)indole derivatives having oxytocic activity.

J.A.C.S., 78, 5686-9 (1957) discloses the preparation of 3-{piperidin-2-yimethyl)indole derivatives.

J.0rg.Chem., 23, 1453-4(1958) describes the preparation of 3-(piperidinylmethyllindole derivatives.
J.0rg.Chemn., 29, 2860-4(1964) discloses the preparation of, inter afia, 5-hydroxy-3-{1-methyipiperidin-2-yimethyl)
indole and a picrate sait thereof.

J.A.C.S., 105, 907-913 (1983} relates to the preparation of 3-(piperidin-2-yimethyi)indole and 3-(piperidin-2-ylcar-
bonyl) indole derivatives,

&B-A-851,780 describes the preparation of, inter alia, 3-(piperidin-2-yimethyl)indole and a picrate salt thereof. US-
A-2,773,875 relates to 3-{piperidin-2-yimethyl)indole derivatives with oxytocic activity.

Tetrahedron, 38(1), 147-152(1982) describes the preparation of 3-(pyrrolidin-2-ylcarbonyl)indole derivatives.
Chem.Abs., 83, 28056k(1975) descrbes the preparation of 5-hydroxy-3-(pipsridinyimethyl)indole derivatives.

Summary of the Invention

The present invention relates to compounds of the formula

%
On

N 1
N
)

Ry

wherein nis 0, 1, or 2; R, is hydrogen; R, is selected from hydrogen, halogen (e.g., fluorine, chlorine, bromine or
jodine), cyano, ORy, «(CHy),-(C=0)NRgRg, «(CHa)m-SOaNRgRg, <(CHy)p-NRZ(C=0)Rg. -(CHy)-NR;SO,Rg, -(CHo)
S(O)Rp, ~(CHa)p-NRFH{C=0)NR5Rg, -(CHy)y,-NR{(C=0)OR,, and -CH=CH(CHy)},R1q; Rj is selected from hydrogen
and 4 to Cg linear or branched alkyl; R, is selected from hydrogen, C, to C4 alkyl, and aryl; Rs and Rg are independently
selacted trom hydrogen, C, to Cg alkyl, aryl, and C, to Cj alkyl-aryl or Rg and Rg taken together form a 4, 5, or 6
membared ring; Ry and Ry are independently selected from hydrogen, C, o Cg alkyl, aryl, and C, to C, alkyl-aryl; Ry
is selacted from hydrogen, C, to Cg alkyl, aryl, and Cy to C; alkyl-aryl; Ryq is selected from -(C=O)NRgHg and
-S0,MNRsR;, wherein Rg and Rg are defined as above, and -NR,(C=0)Rg, -NR,SO04R,, -NR;{C=0)NRgRg, -S(0),Rs
and -NRy{C=0)ORyg, wherain Ry, Rg, and Rq are as defined above; mis 0,1,2,0r 3,y is 0, 1, or 2; xis 1 or 2; and the
above aryl groups and the aryl moieties of the above alkylaryl groups are independently selected from phenyl and
substituted phenyl, wherein said substituted phenyl may be substituted with one to three groups selected from C, to
C, alkyl, halogen (e.g., fluorine, chiorine, bromine or iodine), hydroxy, cyano, carboxamido, nitro and C, to C4 alkoxy
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- 32 - " (R)-5-(2-phenyl sul phonyl et hyl ) - 3- (N- et hyl pyrroi di n- 2;
yl met hyl ) - 1H-i ndol e;
(R) 5- (3- henzecar bonyl am nopr op- 1- enyl ) - 3- N- net hyl pyrrolidin-2-yl methyl)-1H

-i ndol e;

(R -5-(2-([err] met hyl phonyl sul phonyl ) et hyp)- 3- (N- met hyl BWWB&EWE Sfl-E;gTrret hy
|)-1 Hindole ; (R) -5-(3-net hyl sul phonyl am noprop-1

-enyl)-3- (Nﬂ‘h‘ﬁﬁl H‘??W"WF‘F?}'V P‘Hi’ﬁ'ﬁblzs teredhyyl F")"l"]?ml“ﬁ"ls H‘G‘ol e;

(R)-5-(2-eyul P roli H i
( R) 5- ( 2¢et h EL % agg l’tl%; F?aljs){\fatlg%l;oaenfr neﬂx b? &%}%’a&kﬁl Zﬂﬁn the %%und
(R-5-(2-[err ;ﬂmén Qéw eR QR MbthyPinH R IBY ke eé’?ﬁpeé}la 9&% Ry i6 ok d gﬂarmaozmwéuﬁet h
yl') - 1H i ndol exsep acldaddmonsaltthereot
(R -5-(2-net hgiy _m::h RO RadNH e are hyldiphen-act rf i, atpharhg@yuticaty acckiprabi@sall bfrmest chpipolind bt the
H-i ndol e. formula (1} is not the hydrochioride or picrate;

{iv) when R, is hydrogen, R, is hydroxy and Ry is methyl, n is not 2 when the compound of the formula (1) is a free

bédse or the pharmaceutically acceptable salt is the picrate or % oxalate; and

{v) whan R, and R, are hydrogen and R, is hydroxy, n is not 2 when the compound of the formula (1) is a free base

or the pharmaceutically acceptable salt is the picrate or hydrogensuccinate.

Theése compounds are useful in treating migraine and other disorders. Compounds of the formula | whersin R, is
-CH=CH-R,q ars also useful as intermediates for preparing other compounds of the formula 1.

The compounds of the invention include all optical isomers of formula  (e.g.. R and S enantiomers) and their
racernic mixtures. The R enantiomers at the designated chiral site in formula | are preferred.

Unless otherwiss indicated, the alky! groups referred to herain, as well as the alkyl moieties of other groups referred
to herein {e.g. alkoxy), may be linear or branched, and they may also be cyclic (e.g., cyclopropy!, cyclobutyl, cyclopentyt
or cyclohexyl) or be linear or branched and contain cyclic moisties.

Prafarred compounds of the invention are compounds of the formula { wherein R, is hydrogen; R, is -(CHa)p-
SONHRg, ~(CHa)p-NHSO9Rg, <(CHa)ry-SORg, ~(CHy)y-(C=0)NHRs, or -{CHy)y-NH(C=0)Rg; R; is hydrogen or me-
thyl; and m, Rz and Rg are as defined above and the pharmaceutically acceptable salts thereof. Of the foregoing
prefarred compounds, the R enantiomers at the designated chiral site in formula | are more preferred.

The following compounds are particularly preferred:

(R)-5-methoxy-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole;
{R)-5-bromo-3-(N-methylpyrrolidin-2-yimethyt)-1H-indole;
{R)-8-(2-ethyisulfonylethy!)-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole;
(R)-5-{2-methylaminosulfonylethyl)-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole;
(R}-5-(2-mathylaminosulfonylethyl)-3-(pyrrolidin-2-yimethyl}- 1 H-indole;
(R)-5-(methylaminosulfonyimathyl}-8-(N-methylpyrrolidin-2-yimethyl)-1H-indole;

" {R)-5-carboxamido-3-{N-methylpyrrolidin-2-yimethyl)-1H-indole;
(R)-5-(2-methyisulionylethyl)-3-(N-methylpyrrolidin-2-yl-methyl}-1H-indole;
(R)-8-(2-aminosulphonylethanyl)-3-(N-methylpyrrolidin-2-yimethyl)-1H-indote;
(R)-5-(2-aminosulphonylethyl)-3-{N-methylpyrrolidin-2-yimethyl}-1H-indole;
{R)-5-(2-N,N-dimethylaminosulphonylethyl)-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole;
{R)-5-(2-phenylsulphonylsthyl)-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole;
{R)-5-(2-phenylsulphonylethyl)-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole hemisuctinate;
(R)-5-(2-ethylsulphonylethyl)-3-(N-methylpyrrolidin-2-yimsthyl}-TH-indole hemisuccinate;
(R)-5-{3-benzenecarbonylaminoprop-1-enyl)-3-(N-methyipyrrolidin-2-yimethyl)-1H-indole;
(R)-5-(2-(4-methylphenylsulphonyl)ethyl)-3-(N-methylpyrrolidin-2-ylmethyl)-1H-indole;
(R)-5-(3-methylsulphonylaminoprop-1-enyl)-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole;
(R)-5-(2-sthyisulphonylethyl)-8-(N-2-propylpyrrolidin-2-yimethyl)-tH-indole;
(R)-5-(2-ethylsulphonylethy!}-3-(pyrrolidin-2-ylmethyl)-1H-indole;
(R)-5-(2-(4-methyiphenylsulphonyl)athenyl)-3-(N-methylpyrrofidin-2-yimethyi)- 1H-indole;
{R)-5-(2-methylsulfonamidoethyl)-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole; and
(R)-5~(2-methylsulfonamidomethyl)-3-(N-methylpyrrolidin-2-yIimethyi)-1H-indole.

The following are other specific compounds of the present invention:

{R}-3-(N-methylpyrrolidin-2-yimethyt)-1 H-indole;
{R)-5-fluoro-3-(N-methylpyrrolidin-2-yimathyi)-1H-indole;
(R}-5-acetylamino-3-(N-methylpyrrolidin-2-ylmethyl)- 1H-indole;
(R}-5-benzyloxycarbonylamino-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole;
(R)-5~(2-aminocarbonylethyl}-3-(N-methyipyrrolidin-2-yimethyl)-1H-indole;
{R)-5-aminocarbonyimethyl-3-{N-methylpyrrolidin-2-yimethyl)-tH-indole;
(R)-5-methylsulfonamido-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole; and
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5. A pharmaceutical conposition for treating a condition selected from
hypertensi on, depression, anxiety, eating dis- orders, obesity, drug
abuse, cluster headache, nigraine, pain, and chronic par %%Emgﬁmgggpi a
and headache associ ated with vascul ar di sorders conprising an anmount of
a conpound according to any one of claine 3 10 4 effective in treating
such a condition and a pharmaceutically acceptable carder. 6. A
phar maceut i cafR)'E”B'H’ﬁ?fE’W’ﬁ%ﬁ""f"g‘?"p‘f?‘gﬁﬁylﬁ‘@m@ﬂE%’Bﬂ%r s arising from deficient
serotonergic %Lb';e%n[ M?B}\ ! cSdtes harmaceuytidd! bodpbsiliofdr t@&ﬂb‘g_&onﬁhﬁm @ele@@&rﬁU}H{Wef—
accor di Ng t @R e MESior hnxlety, kfikg didordeR, &eﬁt‘, ToRg bbud& cludler hé=Rathd, irefind Cainfendl iépicd er
and a  PlardkyERe Aohidréna bhdheatadhe Rk R le@with skl Bisorderé confprising Bianbad of@korbpbed of the
formul a (1)formoii & aphadaBuniait dcaphbiiy/sahbered biitivein sedidg sosh acomifionsant a pharmabestioaiyf
as cl ai med acesplablycarrier. one of clainms 1 to 4 and 5 and 6, respectively, for
use as a nedi Sierpesent inveglion Fppaeigiesdo & phagnageyiaglaTReSition far H%atiﬂ'gc%‘fﬁ‘ﬂ?b'u%ts‘:ff'r t‘,’°’;tﬁ:ﬁ°izf“ a
i o S ep s'°§ﬁ:g?% ng diso , , cluSter headache,
phar maceut | Eg}:lg 2 pﬁ?g%?;@pgogﬁga?hegfcmga a eafiaa(nc gecgtsfsgiﬁ% wit lf‘};isrsu r disorders) comprising an
amount of a compound of the formula | or a phammaceutically acceptable salt thereof effective in treating such a disorder
and a pharmaceutically acceptable carrier.

The prasent invention afso relates to the use of a compound of the formuta (1) or of a pharmaceutically acceptable
salt thereof for the manufacture of a medicament for treating a condition selected from hypertension, depression,
anxiety, eating disorders, obesity, drug abuse, cluster headache, migrains, pain and chronic paroxysmal hemicrania
and headache associated with vascular disorders.

The present invention also relates to the use of a compound of the formula (1) or of a pharmaceutically acceptable
salt thareof for the manufacture of a medicament for treating disorders arising from deficient serotonergic neurctrans-
mission {e.g., depression, anxiety, eating disorders, obesity, drug abuse, cluster headache, migraine, pain and chronic
paroxysmal hemicrania and headache associated with vascular disorders).

The present invention also relates to a compound of the formula

4
)!\\0
2
A\ v

|
Ry

wherein W is -CO,R; or Ry Q is CH, or C=0; n, Ry, R, and R, are as defined for formula |; and Ry, is selected from
C to Cg alkyl, benzyt and aryl, wherein aryl is as defined above, with the provisos that:

(i) when Q is CH,, W is not Bg;
{il} when R, and R, are hydrogen, Q is C=0 and n is 2, W is not hydrogen or neo-pentyl; and
{ili) when R, and R, are hydrogen, Q is C=0 and n is 1, W is not hydrogen or benzyloxycarbonyl.

The compounds of formula V are useful as intermediates in preparing compounds of the formula I.
Accordingly, one group of the foregoing intermediates comprises compounds of the formula

yo 021t
Gl

Ry

Rz
It

wherein n, R,, R, and Ry, are as defined above and a second group of the foregoing intermediates comprises com-
pounds of the formula
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clained in any one of clains 1 to 4 and 5 and 6, respectively, for the

manufacture of a nedicament for treating a condition selected from
hypert ensi on, depression, anxiety, eating disorders, obesity, drug abuse,
cl uster headache, m grai ne, pain and chronic paroxysmal hem crania and

headache associ ated with vascul ar. di sorders 9. The use of a conpound of
the formula (1), or of a pharnaceuticalIy‘d%GeptabIe SaRFPRACMVANTOSHRHTON
t hereof , as claimed in any one of clains 1 to 4 and 5 and 6,
respectively, for the manufacture of a ngdi canent for treating
di sorders arising fromdeficient serquﬁe?gic neurotransm ssion. 10. A
conpound of the formula [err]

Rio

v A\ 111

On

N
|
Ry

wherein n, R;, Ry and R,, are as defined above.

Detailad Degeription of the tnvention

Compounds of tormula | are prepared by hydride reduction of a compound of the formuia

N’ °°a"u
C)n o

Z

11

a_z

1

wherein Ry, Ry, n and Ry, are as defined above with a hydride reducing agent in an inert solvent. Suitable hydride
raducing agents include iithium aluminum hydride, diborane, lithium borohydride and sodium borohydride. The pre-
ferred reagent is lithium aluminum hydride. Suitable solvents include ethers, such as diethyl ether, tetrahydrofuran,
1.4-dioxane and 1,2-dimsthoxyethane. The preferred solvent is tetrahydrofuran. The reaction is conducted at a tem-
perature of about 30°C to about 100°C., preferably about 85°C to about 70°C.

Compounds of formula | ars also prepared by catalytic reduction of a compound of the formula

V.

On

4 A\ I

N
|
Ry

wherein B,, Ry, n and R, are as defined above under an atmosphere of hydrogen, preferably at a pressure of about
1 to about 3 atmospheres, or using a hydrogen source such as ammonium formate or formic acid in an inert solvent.
Suitable catalysts include palladium on carbon, Raney nickel, platinum oxide, rhodium, and ruthenium. The preferred
catalys! is palladium on carbon. Suitable solvents include C, to Cgq alcohols, N,N-dimsthylformamide, ethy! acetate,
and acetonitrile. The preferred solvent is ethanol. The reaction is conducted at a temperature of about 0°C to about
80°C, most preferably at about 25°C.

Compounds of formuia | are also prepared by alkylation of compounds of formula | where R;=H and R, and R,
are as defined for tormula | with alkyl halides in the presence of a base in an inert solvent. Suitable atky! halides include
alkyl hafides R® - Halide where the halids is chloride, bromide and iodide. The preferred halide is iodide, or bromide
in the presence of a suitable iodide source such as sodium iodide. Suitable bases include tertiary amines and inorganic
bases. The prefarred base is sodium carbonate. Suitable solvents include NN-dimethylacetamide, N.N-dimethyfor-
mamide, dimethoxyethane, tetrahydrofuran, dichloromethane, acetonitrile. The preferred solvent is N,N-dimethylaceta-
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wherein Wis -CdJerr]Rerr] or Rerr]; Qis CHerr]Jor C0; nis 0, 1 or 2;

Rl err]
OR[err]

I's hydrogen; Rlerr] is selected from hydrogen, hal ogen, cyano,
-(CHerr])[err]-(CCONR[err]Rerr], REPLACEMENT SHEET

-(CHerr])[err]-SOerr]NRerr]Rerr], -(CHerr])[err]-NRerr](CORerr],
-(CHerr])[err]NRlerr]STOerr]Rerr], -(Chgrr])[err]-S (O)[err]R[err]

-(CHerr])[err]-NRlerr] (CCO NR[ err] R[err] (CH[err]%[err - NR[ errAéC-O)
and - CH=CHdp{The rpdcion iscpndliqrdat & thmpesaturesf apoyy f°Co abpyt 1 59°

preferatly at ghout320° R er r]

i s sel ected {TRFATPAREE BiRIAVIIaN eREPRrpd by sraeine:d Paenesim galiol a9 indgls derivaiva g ha ferppla

Rl err]

I's selected fromhydrogen, Cferr] to Clerr] alkyl,
R

N

|
Ry

iv

wherein B, and R, are deflned above, with the acid chioride of an N-CO,R,,-proline, N-CO,R,;-azetidine-2-carboxylic
acid, or N-CO,R4-pipecolinic acid {R, S, or racemate), wherein Ry is defined as above. The indole magnesium salt
is first prepared from the reaction of an indole of formula IV with an alkyl or aryl magnesium halide, preferably ethy}-
magnesium bromide. The reaction is generally conducted in an inert solvent at a temperature between about -30°C
and about 65°C, preterably at about 25°C. Suitable solvents include disthyl ether, tetrahydrofuran, and other alkyl
athers. The preferred solvent is diethyl ether. The acid chioride of proline, azetidine-2-carboxylic acid, or pipecolinic
acid is prepared in a separate reaction vessel by reaction of the N-CO,R,-proline, N-CO,R,y-azetidine-2-carboxylic
acid, or N-CO,R¢;-pipecolinic acid (R, S, or racemate), with oxalyl chloride in methylene chioride at about -10°C to
about 25°C (Helv. Chim. Acta, 1920 (1978)). Suitable solvents include diethyl ether, tetrahydrofuran, other alkyi ethers,
and methylene chioride. The proline, azetidine-2-carboxylic acid, or pipecolinic acid is N-substituted with a protecting
group to avoid reaction of the nitrogen with the acid chioride when it is formed. Suitable protecting groups are substi-
tuted-aryl or substituted-alkyl carbamates {e.g. benzyloxycarbonyl). Preferably, a solution of the N-CO,R44-proline acid
chioride in an inert solvent (e.g., diethyl ether) is added siowly to the solution of the magnesium salt of an indole of
formula IV at a temperature of about -30°C to about 50°C, preterably at about 25°C.
The compounds of formula lIl can be prepared by reacting a compound of formula

4

whaersin Ry, Ry and n are defined as above and X is chlorine, bromine or iodine (preferably bromine), with a compound
containing a vinyl group (e.g. ethyt vinyl sulfone or N-methylvinylsulfonamids) in the presence of a palladium catalyst,
a triaryiphosphine and a base in an inert solvent. Suitable catalysts include palladium (I} salts, preferably palladium
(1) acetate. Suitable solvents include acetonitrile, N,N-dimethyiformamide, and tetrahydrofuran. The preferred solvent
is acetonitrile. The preferred triarylphosphins is tri-o-tolylphosphine. Suitable basas include trisubstituted amines. The
preferred base is tristhylamine. The reaction is conducted at a temperature of about 25°C to 150°C, most preferably
at about B0°C.

Compounds of formula | and intermediates to compounds of formula | can be prepared by hydride reduction of a
compound of the formula
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2
and aryl, Rerr] and R err] are independently selected from hydrogen,
Clerr] to Cferr] alkyl, aryl, and Cferr] to Cferr] alkyl-aryl or R err]
and Rlerr] taken together forma 4, 5 or 6 nmenbered ring; Rerr] and
Rlerr] are independently selected from hydrogen, ([err] to (err]
al kyl, aryl, and (Jerr] to (Jerr] alkyl-aryl; Rerr] is sel E ed from
hydrogen, Clerr] to CJerr] alkyl, aryl, artd™Cerr] to C[errF fﬁfT)BHEET
Rierr] is SgLefkeA aldr st %&%Lﬁunl b Foliucgidert i iRl Shdble Rlcfdelrdducin
wherei n R Qigirs i%m@L i aluningrh Ry f&%&k@ﬁ%n@é&%&gﬁeﬁaﬂ sceMRLrRd. THe(profelrba 1Bdgbrt e
- NR[ er r ] SO tieumm]akdm@tk hydride NSdjtadlelshitdats (i eierk, | sRhaE Hibthy! etfel, trhrgtrofid, @ @dibxandghd
- NR[ er r ] ( C=1QydBheirexyethanaiTes meferediotyent ks tetriRydroiurdn. THalreduatidn isgoabuxtedst etemimfaturatiataa
above; y  30°Gigatgut 190°C,@refefbly fou 65" iqabot®B@ct ed from Clerr] to (err] al kyl,
benzyl and ar§ampourrep! forela Lase iplermagistes teompRYads Sty sanslsg pe RitpREY bysealytic redygfont he
above al ky &t gPynpLdtrafEniendependent Iy sel ected from phenyl and substituted
phenyl, wherein said sub- stituted phenyl nmay be substituted with one
to three groups selected fromClerr] to ( e€ual kyl, hal ogen, hydroxy,
cyano, car boxam do, nitro, and ([er to CJerr] alkoxy, with the
provi sos that: (1) when Qisd:][_gr], Wis not Rerr];
(ii) when Rlerr] and Rlerr] are hydrodem”Qyis CCOand nis 2, Wis not
hydr ogen or neo-pentyl; and Ra (I henvR err] and R err] are
hydrogen, Qis COand nis 1, Wis yaogen or benzyl oxycarbonyl .

wherein R, n, and Ry are as defined above under an atmosphere of hydrogen, preferably at a pressure of about 1
to 8 atmospheres, or using a hydrogen source such as ammonium formate of formic acid in an inert solvent. Suitable
catalysts include palladium on carbon, Raney nickel, and platinum oxide. The prsferred catalyst is palladium on carbon.
Suitable solvents include C, to Cg alcohols, N.N-dimethylformamide, ethyl acetate, and acetonitrile. The preferred
solvent is sthanol. The reaction is conducted at a temperature of about 0°C to about 80°C, preferably at about 25°C,

Compounds of formula VI can be prepared by the transition metal catalyzed cyclization of a compound of the
formuia

VIt

Lory,

wherein R,, n, and Ry, are as defined above, and X is chlorine, bromine, or iodine {preferably bromine or iodine), and
R,2is-OR, as defined above or alkyl, aryl, or triflucromethyi (preferably triffuoromethyl) in a suitable inert solvent with
a phase transfer catalyst and a base. Suitable catalysts include palladium salts such as palladium (}l) acetate or pal-
ladiumi (I} chloride {preferably palladium acetats) and rhodium salts, such as tris(triphenytyrhodium (1) chloride. Suitable
solvents include N,N-dimethylformamide, acetonitrile, and N-methylpyrrolidine. The preferred solvent is N,N-dimeth-
ylformamide. Suitable phase transfer catalysts include tetraatkylammonium halides, preferably tetra-n-butylammonium
chloride. Suitable bases include tertiary amines, sodium hydrogen carbonate, and sodium carbonate. The preferred
base is tristhylamine. The reaction is conducted at a temperature of about B0°C to about 180°C, preferably about
150°C to 1680°C.
Compounds of formula VI can also be prepared by hydride reduction of 2 compound of the formula

{ ~enoang
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-33 - 11. The R enantioner of a conpound according to claim 10.
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wherein B, n, and R;, are as defined above with a hydride reducing agent in an inert solvent, Suitabte hydride reducing
agents include lithium borohydride, sodium borohydride, and sodium cyanoborohydride. The preferred reagent is lith-
ium borohydride. Suitabie solvents include athers, such as diethy! ether, tetrahydrofuran, 1,4-dioxane and 1,2-dimeth-
oxyethane. The preferred solvent is tetrahydrofuran. The reduction is conducted at a temperature of about 30°C to

about 100°C, preferably about 65°C to about 70°C.
Compounds of formula VIi can be prepared by the Mitsunobu coupling reaction of compounds of formulas

R X /_—\

O,

vIII Rys0sC 1X

NH 7

|
CORy,
oH

wherein Ry, n, Ry, and Ry, are as defined above using a phosphine and an azodicarboxylate in a suitable soivent.
Suitable phosphines include trialkylphosphines and triarylphosphines, prefarably triphenyiphosphine. Suitable azodi-
carboxylates include dialky! azodicarboxylates, preferably diethyl diazodicarboxylate. Suitable solvents include meth-
yiene chioride, ethers, including tetrahydrofuran, diethyl ether, and 1,4-dioxane, N-N-dimethylformamide and ace-
tonitrile. The preterred solvent is tetrahydrofuran. The reaction is conducted at a temperature of about 0°C to about
65°C, most preferably at about 25°C.

Compounds of formuta VIII, if not available commercially, can be prepared by reacting a compound of formula X

R, X

NH,

whersin R, and X are as defined above with the acid chioride or the symmetrical anhydride of R ,CO,H in a suitable
solvent with an suitable base. The preferred acid chloride or anhydride is trifluoroacetic anhydride. Suitable solvents
include ethers, including tetrahydrofuran, diethyl ether and 1,4-dioxane, methylene chloride, and chloroform, The pre-
ferrad solvent is methylene chioride. Suitable bases include tristhylamine, pyridine, and sodium hydrogen carbonate.
The preferred base Is pyridine. The reaction is conducted at a temperature of about 0°C to about 65°C, preferably at

about 256°C.
Compounds of formula X, if not available commercially, can be prepared by reacting a compound of formula X
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12. A conpound according to claim 10, said conpound being a conpound of the

formula [err] wherein n, R err], Rerr] and R err] areas
defined in claim10.

_8- REPLACEMENT SHEET
R
X1
NH,

whersin R, is as defined above with either chioride, bromine, or iodine in a suitable solvent with a suitable base.
Reaction with bromine is preferred. Suitable solvents includs C,-Cg alcohols, methylene chloride, chloroform, or carbon
tatrachloride. The prefarred solvent is methanol. Suitable bases include tristhylamine, pyridine, sodium carbonate, and
sodium hydrogen carbonate. The prefarred base is sodium hydrogen carbonate. The reaction is conducted at a tem-
perature of about 0°C to about 65°C, preferably at about 25°C.

Compounds of the formula X can be prepared from hydride reduction of a compeund of tormuia Xl

/
R1102C K11

OzR;3

whersin R, is defined as above and R, is C;-C, alkyl, aryl, or alkylaryl with a hydride reducing agent in an inert
solvent. Suitable hydride teducing agents include lithium aluminum hydride, lithium borohydride, sodium borohydride,
and diisobutylaluminum hydride. The preferred reagent is diisobutylaluminum hydride. Suitable solvents include ethers,
such as diethy! sther, letrahydrofuran, 1,4-dioxane and 1,2-dimethoxyethane. The preferred solvent is tetrahydrofuran.
The raduction is conducted at a temperature of about -100°C to about 0°C, preferably at about -80°C to about -70°C.

Compounds of the formula X can be prepared from the Wittig reaction in a suitable solvent involving compounds
of the formulas

/[ \ COzRy3
X111 XIv

L QP PHyP =
R4102C

CHO

wherein Ry, and R, are defined as above. Suitable solvents include ethers such as diethyl ether, tetrahydrofuran, and
1,4-dioxane. Tetrahydrofuran is the preferred solvent. The reaction is conducted at a temperature of about -78°C to
about 30°C, preferably at about -78°C.

Compounds of the formula XIIl can be prepared as outlined in S. Kiyooka, et al., J. Org. Chem., 5408 {1989) and
Y. Hamada, et al., Chem. Pharm. Bull., 1921 (1982).

Compounds of the formula XIV are either commercially available or can be prepared as outlined in L. Fieser and
M. Fieser, Reagents for Organic Synthesis, John Wiley and Sons, New York, Vol 1, p. 112 (1967).

Unless indicated otherwise, the pressure of each of the above reactions is nat critical. Generally, the reactions will
be conducted at a pressure of about one to about three atmospheres, preferably at ambient pressure (about one -
atmosphere).

The compounds of the formula | which are basic in nature are capable of forming a wide variety of difterent salts
with various inorganic and organic acids. Although such salts must be pharmacautically acceptable for administration
to animals, it is often desirable in practice to initially isolate a compound of the formula | from the reaction mixture as
a pharmaceutically unacceptable salt'and then simply convert the latter back to the free base compound by treatment
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15%. The R enantionmer of a conmpound according to claim12. 14. A conpound
according to claim 12 wherein Rerr] is hydrogen; Rerr] is

-(CH err])[err]-SOerr]NHR[ err], ]-(CI-IE(e]r_l{])[]e;{]-Ni-IS(qC?rr] Rerr], _
-(CHerr])[err]- SHJerr]Rerr], - err err]-(C
-(CHerr])[err]-NH(C=O R err]; mis 0, 1¢ 2, or 3; Neﬁ%%\m@%, _
Cerr] to (Jerr] alkyl, aryl, or (err] to CJerr] alkyl-aryl; Rerr] is
sel ect ed f r wimaGhi@ine|reaget, @jdsntsdqueritikophvert et phse rachhaamatbyticatyddcdplasle dtldav@ionsay |
groups and 'f'}?éﬂm%?"@ﬁiseﬂ%@sse con;;;gﬁ;:kt@ iratr@m“ regrbddijyl peaparéd bgure:?;;p:ghg;;.compo;nd

i ndependent Y'¥ & By PHEYR) e ehaeen ippra!tor erganie Ac 'héh;ﬂ“?w prbmegivger i a
Isub- P st SNt S“ng%?rj m@angmgw-mxﬂvaeﬁgn fidPer ek the festpd soiid salt

i .

sel ect ed_ fro ) atld Jhiclﬁhﬁ:e%gééﬁa "F‘Jﬂ%arm ti art]:éeptI;Med [ g)égd‘ ior? svaﬂsno(Pfhe base CP" s

car boxam dogs lirkrdrflon afé hich f lxgto o bditi X¥. sall:ﬁ ntaidi g%hmm&l&ial c§°§§pta%cje

to clai m 1, an®ad, shccmptdenshiab) BjciBromids; RyFRREEInitke, $hs & SLuUMAL, osphate or acid phosphate,
acelate, lactale, citrate or acid citrate, tartrate or bitartrate, succinate, maleate, fumarate, giuconate, saccharate, ben-
zoats, methanesulfonate and pamoate [i.e., 1,1-methytene-bis-(2-hydroxy-3-naphthoate)] salts.

Those compounds of the formula 1 which are also acidic in nature, e.g., where R, contains a carboxylate, are
capable of forming base saits with various pharmacologically acceptable cations. Examples of such salts include the
alkali metal or alkaline-earth metal salts and particularly, the sodium and potassium salts. These salts are all prepared
by canventional techniques. The chemical bases which are used as reagents to prepare the pharmaceutically accept-
able base salts of this invention are those which form non-toxic base salts with the herein described acidic compounds
of formula |. These non-toxic base salts include those derived from such phanmacologically acceptable cations as
sodium, potassium calcium and magnesium, etc. These salts can easily be prepared by treating the corresponding
acidic compounds with an aqueous solution containing the desired pharmacologically acceptable cations, and then
evaporating the resulting solution to dryness, preferably under reduced pressure. Alternatively, they may also be pre-
pared by mixing lower alkanolic solutions of the acidic compounds and the desired alkali metal alkoxide together, and
then evaporating the resulting solution to dryness in the same manner as before. In either case, stoichiometric quantities
of reagents are preferably employed in order to ensure completeness of reaction of maximum product of yields of the
desired final product.

The compounds of the formula | and the pharmaceutically acceptable salts thersof (hereinafter, also referred to
as the active compounds of the invention) are useful psychotherapeutics and are potent serotonin (5-HT,) agonists
and may be used in the treatment of depression, anxiety, eating disorders, obesity, drug abuse, cluster headache,
migraine, chronic paroxysmal hemicrania and headache associated with vascular disorders, pain, and other disorders
arising from deficient serotonergic neurotransmission. The compounds can aiso be used as centrally acting antihyper-
tensives and vasodilators. :

The active compounds of the invention are evaluated as anti-migraine agents by testing the extent to which they
mimic sumatriptan in contracting the dog isolated saphenous vein strip {P.P.A. Humphrey et al., Br. J. Pharmacol., 94,
1128 (1988)). This effect can be blocked by methiothepin, a known serotonin antagonist. Sumatriptan is known to be
useful in the treatment of migraine and produces a selective increase in carotid vascular resistance in the anaesthetized
dog. It has been suggested (W. Fenwick et al., Br. J. Pharmacol., 96, 83 (1988)) that this is the basis of its efficacy.

The compositions of the present invention may be formulated in a conventional manner using one or mors phar-
maceutically acceptable carriers. Thus, the active compounds of the invention may be formulated for oral, buccal,
intranasal, parenteral (e.g., intravenous, intramuscular or subcutansous) or rectal administration or in a form suitabie
for administration by inhalation or insuffiation.

For oral administration, the pharmaceutical compositions may take the form of, for example, tablets or capsules
prepared by conventional means with pharmacsutically acceptable excipients such as binding agents (e.g. pregelati-
nised maize starch, polyvinylpyrrolidone or hydroxypropyl methyicellulose); fillers (e.g. lactose, microcrystalline celiu-
lose or calcium phosphate); lubricants (e.g. magnesium stearate, talc or silica); disintegrants {e.g. potato starch or
sodium starch glycollate) ; or wetting agents (e.g. sodium lauryl sulphate). The tablets may be coated by methods welf
known in the art. Liquid preparations for oral administration may take the form of, for example, solutions, syrups or
suspensions, or they may be presented as a dry product for constitution with water or other suitable vehicle befors
use. Such liquid preparations may be prepared by conventional means with pharmaceutically acceptable additives
such as suspending agents (e.g. sorbitol syrup, methyi cellulose or hydrogenated edible fats); emulsifying agents (e.
g. lecithin or acacia); non-aqueous vehicles {e.g. almond oil, oily esters or ethyl alcohol); and preservatives (8.g. methyl
or propyl p-hydroxybenzoates or sorbic acid).

For buccal administration the composition may take the form of tablets or lozenges formulated in conventional
manner.

The active compounds of the invention may be formulated for parenteral administration by injection, including
using conventional cathsterization techniques or infusion. Formulations for injection may be presented in unit dosage
form e.g. in ampules or in multi-dose containers, with an added preservative. The compositions may take such forms
as suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain formulating agents such as sus-
pending, stabilizing and/or dispersing agents. Altematively, the active ingredient may be in powder form for reconsti-
tution with a suitable vehicle, e.g. sterjle pyrogen-free water, before use.

The active compounds of the invention may also be formulated in rectal compositions such as suppositories or

>
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[er_r] ' wherein n, R err], Rerr] and R err] are as defined in
claim 1.
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retention enemas, e.g., contairiing donventional suppository bases such as cocoa butter or other glycerides.

For intranasaladministration or administration by inhalation, the active compounds of the invention ara conveniently
delivered in the form of a solution or suspension from a pump spray container that is squeezed or pumped by the
patient or as an aerosol spray presentation from a pressurized container or & nebulizer, with the use of a suitable
propeliant, e.g. dichiorodifluoromethans, trichiorofiuoromethane, dichiorotstrafluorosthane, carbon dioxide or other
suitable gas. In the case of a pressurized aerosol, the dosage unit may be determined by providing a vaive to deliver
a meterad amount. The pressurized container or nebulizer may contain a solution or suspension of the active com-
pound. Capsules and cartridges (made, for sxample, from gelatin) for use in an inhaler or insufflator may be formulated
containing a powder mix of a compound of the invention and a suitable powder base such as lactoss or starch.

A proposed dose of the active compounds of the invention for oral, parenteral or buccal administration to the
average adult human for the treatment of the conditions referred to above {e.g.. migraine) is 0.1 to 200 mg of the active
ingredient per unit dose which could be administered, for example, 1 to 4 times per day.

Aerosol formulations for treatment of the conditions referred to above (e.g., migraine) in the average adult human
are preferably arranged so that each metered dose or “puff® of aerosol contains 20 ug to 1000 ug of the compound of
the invention. The overall daily dose with an aerosol will be within the range 100 ug to 10 mg. Administration may be
several times dally, for sxample 2, 3, 4 or 8 times, giving for example, 1, 2 or 3 doses each time.

The following Examples illustrate the preparation of the compounds of the present invention. Melting points are
uncorrected. NMR data are reported in parts per million (5) and are referenced to the deuterium lock signal from the
sample solvent. Specific rotations were measured at room temperature using the sodium D line (589 nm).

Commercial reagents were utilized without further purification. Chromatography refers to column chromatography
performed using 32-63 um silica gel and executed under nitrogen pressure (flash chromatography) conditions. Room
temperature refers to 20 - 25°C.

EXAMPLE 1

Gieneral Procedure for the Reduction of Benglog—carbonyl—gxrro!ldlri-2-!lcarbagxl-1 H-indole, N-Benzyloxy-

carbanyl-azetidin-2-ylearbonyl-1H-indoles, or N-Benzyloxy-carbonyl-piperidin-2-ylcarbonyl-1H-indoles For-
min N-Methyl-pyrrolidin-2-yimethyl)-1H-indotes, 3-{N-Methyl-azetidin-2-yimethyl)}-1H-indoles, or 3-(N-

Methylipiperidin-2-yimethyl)-1H-indoles, respectively.

To a stirred solution of (R)- or (S)-{N-benzyloxycarbonylpyrrolidin-2-ylcarbonyl)-tH-indole, (R)-, (S), or (R,S}-(N-
benzyloxycarbonylazetidin-2-ylcarbonyl)-1H-indole, or (R)-, (S)-, or (R,S)-(N-benzyloxycarbonylpiperidin-2-ylcarbo-
nyl)-1H-indole, {5.00 mmol) in anhydrous tetrahydrofuran (20mL) at room temperature under nitrogen was carefully
added lithium aluminum hydride (0.57 g, 15.0 mmol, 3.0 eq) as a powder, and the resulting mixture was stirred at room
temperaturs under nitrogen for 1 hour. The mixture was then heated at reflux (66°C) under nitrogen for 12 hours. The
reaction was then quenched with successive additions of water (0.5 mL), aqueous sodium hydroxide (20%, 0.5 mL),
and then additional water (1.0 mL), and the resulting mixturs filtered through diatomacaeous earth (Celite (tradamark)).
The solids were then washed with copious amounts of ethy! acetate (50 mL). The combined filtrate was then washed
with water (20 mL), dried (MgSO,), and evaporated under reduced pressure. The residue was then column chroma-
tographed using silica gel (50 g) and elution with the appropriate solvent system to afford the 3-(N-methylpyrrolidin-
2-yimathyl)-1H-indole, 3-(N-methylazetidin-2-yimethyl)-1H-indole, or 3-(N-methylpiperidin-2-yimethyl)-1H-indole. Fol-
towing this procedure the following compounds were prepared:

A, [S)-5-Metho N-methylpyrrolidin-2-yimethyl)-1H-indole
{S)-(N-Benzyloxycarbonylpyrrolidin-2-ylcarbonyl)-5-methoxy-1H-indole was used. The chromatographic elu-
ant was 8% triethylamine in ethyl acetate to afford the title compound {yields ranged from 22 to 57%}) as an oif: IR
(CHC1,) 3475, 1625, 1585, 1480, 1455 cm-"; TH NMR (CDC14) §8.13 {br s, 1H), 7.23 (d, J=8.8 Hz, 1H), 7.04 (d,
J=2.4 Hz, 1H), 6.97 {d, J=2.2 Hz, 1H), 6.84 (dd, J=2.4 and 8.8 Hz, 1H), 3.86 (s, 3H), 3.17-3.10 (m, 2H), 258 (dd,
J=9.9 and 13.9 Hz, 1H), 2.50-2.40 (m, 1H), 2.47 (s, 8H), 2.26-2.17 (m, 1H), 1.88-1.72 (m, 2H), 1.70-1.52 {m,
2H);13C NMR (CDC14) & 153.8, 131.4, 128.2, 122.7, 113.9, 111.8, 111.7, 101.1, 66.6, 57.5, 56.0, 40.8, 31.5, 30.0,
21.9; LAMS, m/z {relative intensity) 244 (M*, 7), 160 {20), 145 (18), 117 (21), 84 (100); HRMS: calculated for
C15HagN2O: 244.1573; found: 244.1575; [a]25= -96° (CHC1;, ¢ = 1.0).
B. {R)-5-Methoxy-3-{N-methyipyrrolidin-2-yimethyl)-1H-Indole
(R)-(N-Benzyloxycarbonylpyrrolidin-2-ylcarbonyt)-5-methoxy-1H-indole was used. The chromatographic elu-
ent was 8% triethylamine in ethyl acetate to afford the titls compound (yields ranged from 13 to 61%) as an oil
whose spectral and physical properties were identical with the spectral and physical properties of the title compound
of Example 1A with the exceptien of specific rotation of plane polarized light: [&]? = + 100° (CHC1,, ¢ = 1.0).
HRMS: calculated for CygHagNoO: 244.1573; found: 244.1547.
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16. The R enantionmer of a conpound according to claim15. 17. A conpound
according to claim15 wherein R err] is hydrogen; rég hydr ogen or
methyl; and Rlerr] is -SJerr]NHR[ err], Nquerr]P% Mﬁ? MENT SHEET
-Sgerr]Rerr], -(CCONHR[err] or -NH(C=O R err], wherein Rerr] and R err]
are as defined in claiml. 18 A process fiot preparing a conpound of the

formul a &. #-6-bibenzylamino-a-{N-methyipyrroidin-2-yimethyl)-1H-indéle

{R)-3-(N-Benzyloxycarbonylpyrrolidin-2-ylcarbony|)-5-dibenzylamino-1H-indole was used. Column chroma-
tography using elution with methylene chloride/mathanol/ammonium hydroxide [9:1:0.1] afforded the title com-
pound as a pale green foam: TH NMR (CDCls) § 7.82 (br s, NH), 7.35-7.18 {m, 10 H), 7.20 (d, J=8.6 Hz, 1H), 6.95
{d. J=2.1 Hz, 1H), 6.85 {dd, J=2.3 and 8.7 Hz, 1H), 6.80 (d, J=2.2 Hz, 1H), 4.65 (s, 4H), 3.25-3.02 (m, 2H), 2.52
{dd, J=9.5 and 13.9 Hz, 1H), 2.39-2.15 (m, 2 H), 2.30 {s, 3H), 1.85-1.40 (m, 4H);13C NMR (CDCl,) § 143.2, 139.7,
130.5, 128.5, 128.2, 127.3, 126.8, 122.9, 112.5, 112.2, 111.8, 103.4, 67.0, 57.4, 56.4, 40.6, 31.4, 29.7, 21.9. HRMS:
calculated for 028H31 N3 409.2520. Found 409.2475.

D. {R)-5-Methoxy-3-{N-methyipiperid-2-yimethyl)-1H-indole
‘ (R)-3-(N-Benzyloxycarbonylpiperid-2-ylcarbonyl)-5-methoxy-1H-indole was used. Column chromatography
using elution with 6% triethylamine in ethyl acetate afforded the title compound as a white foam: 13C NMR (CDCl,)
§153.7, 131.4, 128.3, 123.3, 113.2, 111.7, 111.6, 101.2, 4.4, 57.2, 55.9, 43.4, 31.0, 28.8, 25.9, 24.1; {a]?5= +67°
{CDCl,, c=1.0); HAMS: calculated for C;gHaaN,0: 258.1734. Found: 258.1710.
5-Methoxy-3-(N-methyiazetidin-2-yimethy!-1H-indole

{8)-8-(N-Benzyloxycarbonylazetidinyl-2-ylcarbonyl}-5-methoxy-1H-indole was used. The chromatographic
elust was 8% tristhylamine in ethy! acetate to afford the title compound as a white solid: mp, 118.0-120.0°C; 13C
NMR (CDCly) 6 153.8, 131.6, 128.0, 122.9; 112.8, 111.9, 111.8, 101.0, 88.5, 5§6.0, 53.1, 44.7, 82.4, 25.0; [o]25 =
-44° {CHCl, ¢=1.0). Anal. caled for C; H,gN,O: C, 73.01; H, 7.88, N, 12.16. Found: C, 72.65; H, 7.91; N, 12.06.
F. {B,S)-5-Methoxy-3-(N-methylazetidin-2-yimethyl)-1H-indole

{R,S)-3-(N-Benzyloxycarbonylazetidinyl-2-ylcarbonyl)-5-methoxy-1H-indole was used. The chromatographic
eluet was 10% triethylamine.in ethyl acetate to afford the title compound as a white solid: mp, 116.0-119.0°C; Anal.
caled for C4HgN,;O: C, 73.01; H, 7.8B; N, 12.16. Found: C, 72.61; H, 7.99; N, 12.10.

EXAMPLE 2

General Method for the Hydrogenation of 5{{2-Sulfonylethenyl)-3-(N-methyipyrrolidin-2-yimethyl)-1H-indoles

to Form 5-{2-sulfonylethyi)-3-(N-methylpyrrolidin-2-yimethyl)-1H-indoles

A solution of 5-(2-sulfonylethenyl)-3-(N-methylpyrrolidin-2-yi)-1H-indole (0.47 mmol) and 10% Pd/C (0.150 g) in
sthanolic hydrogen chloride [prepared from absolute ethanol (10 mL) and acetyl chlorideé (43 uL) and N, N-dimethyl-
formamnide (7.5 mL) was shaken under a hydrogen atmosphere {15 psi) at room temperature for 20 hours. The resultant
reaction mixture was filtered through diatomaceous searth (Celite (frademark)), washed with absolute sthanol, and the
combined filtrates were evaporated under reduced pressure. The residue was partitioned between ethyl acetate and
water, The organic phase was separated, washed with water (3x), brine (1x), dried (Na,S0O,), and evaporated under
reduced pressure to afford a yellow oil. Column chromatography of this oil using silica gel and slution with methylene
chloride/absolute ethanol/ammonia (80:10:1) afforded the appropriate 5-(2-Ethyisulfonylethyl)-3-(N-mathylpyrrolidin-
2-yimethyl)-1H-indole. Following this procedure, the following compounds were prepared:

A. (R)-5-(2-Ethylsulfonylethyt)-3-(N-methylpyrrofidin-2-yimethyl)-1H-indole

(R)-5-trans-~(2-Ethylsulfonyiethenyl)-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole (Example 4A) was reduced
as described above. Chromatography afforded the title compound (0.33 mmol, 70%) as a gum: TLC (CH,Cl,:
EtOH:NH,, 90:10:1): Ry=0.3; [o]25 = + 62° (methanol, ¢ = 0.10). Anal. Calcd for C1gHaeN,0,S ¢ 0.05 CH,C1,: C
63.21; H, 7.67; N, 8.17; found: C, 63.55; H, 7.61; N, 8.41.

2-Methylaminosulfonylethyt)-3-{N-methyl lidin-2-ylmethyi}-1H-indole

(R)-5-trans-{2-Methylaminosulfonylethenyl)-3-(N-methyipyrrolidin-2-yimethyl)-1 H-indole (Example 4B) was
reduced as described above. Chromatography afforded the title compound (65%) as a foam. Anal. Calcd for
Cy7H35N30,S # 0.1 CHyC1,: C, 59.71; H, 7.39; N, 12.12; found: C, 59.66; H, 7.14; N, 11.80.

EXAMPLE 3

General Synthesis of 3-(N-Benzyloxyearbonylpyrrolidin-2-ylcarbonyi)-1H-indoles 3-{N-Benzyloxycarbony!-
azetidin-2-ylcarbonyl}-1H-indoles, or 3:(N-_Beng!ogcarbon1Igl@rldln-2-1|carmn-1 H-indoles.

Two solutions containing the reactants were prepared separately as follows. To a stirred solution of N-carboben-
zyloxyproline (D or L, 3.10 g, 12.4 mmol, 1 eq) or N-carbobenzyloxyazetidine-2-carboxylic acid (R or S or racemate,
12.4 mmol) or N-carbobenzyloxypipecolinic acid (R or S or racemats, 12.4 mmol) in anhydrous methylene chioride (7
ml) with one drop dimethylformamide was added oxaly! chioride (1.60 mL, 18.4 mmol, 1.5 eq), and the resulting
effervescing solution was stirred at réom temperature under nitrogen for 1.5 hours, The solution was then evaporated
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wherein nis O1, or 2; Rerr] is hydrogen; R err] is selected from
hydrogen, hal ogen. cyano, ORlerr], -(CHerr])[err] (C;:_;@ err]
-(CHerr])[err]-SOerr]NRerr]r[err], -(CHerr])[err]-* M err],
-(CHerr])[err]-NRerr]SOerr]Rerr], -(CHerr])[err]S(Oferr]Rerr], -
-(CHerr])[err]-NRerr](CCONR err]Rerc]i2 -
-(CHerr])[err]-NRerr](CORerr], and -CH=CH(CH[err])[err]Rerr]; Rerr]
i s sel ect ednder radwrda\pchssvgeand anyden@nig sdverit @asGhreaved fromitheadiduabeil usingiviahlveqhum to afford
the N-benzyloxycarbonyiproline acid chloride. At the same time, a solution of ethylmagnesium bromids (3.0 Min ether,
4.13mL, 12.4 mmol, 1 eq) was added o a stirred solution of the indols (12.4 mmol} in anhydrous ether (50 mL), and
this cloudy solution was heated at reflux under nitrogen for 1.5 hours to form the indolemagnesium bromide salt. The
proline acid chloride was then dissolved in methylene chioride or ethyl ether (3 mL), and this solution was added
dropwise to the stirred solution of the indolemagnesium bromida salt at room temperature, and the resultant reaction
mixture was stirred at room temperature under nitrogen for 1 hour. A saturated solution of sodium hydrogen carbonate
{25 mL) and sthyl acetats (50 mL) was then added to the reaction mixture, and this mixture was vigorously stirred for
15 minutes. The resulting mixture was filtered through diatomaceous earth (Celite {trademark)), the solids washed with
copicus amounts of ethyl acetate, and the ethyl acetate layer was separated from the aqueous layer which was ex-
tracted with ethyl acetate (2 x 25 mL). All ethyl acetate extracts were combined, dried, and evaporated under reduced
pressure, The residual oil/solid was flash chromatographed using silica gel {250 g) and eluted with an appropriate
solvent system to afford the desired 3-(N-benzyloxycarbonyipyrrolidin-2-yicarbonyljindole,3-(N-benzyloxycarbo-
nylazetidin-2-ylcarbonyl)-1H-indole, or 3-(N-benzyioxycarbonylpiperidin-2-ylcarbonyl)-tH-indole.

A. {S)-3~(N-Benzyloxycarbonylpyrrolidin-2-ylearbonyf}-5-methoxy-1H-indole

N-Carbobenzyloxy-L-proline was used. Chromatography using 40-60% ethyl acetate gradient in hexanes afforded
the title compound (yields ranged from 27 to 43%) as a white powder. Recrystallization in ethyl acetate/hexanes afforded
an analytical sample as a white crystalline solid: mp, 164.0-185.0°C; IR (KBr) 3250, 1695, 1660, 1586, 1520, 1485,
1450, 1425 cm'; 'HNMR (CDC13) {Note: the spectrum of the title compound appears as a 1:3 mixture of diastereomers
due to slow inversion of the amide nitrogen on an NMR time scale. Therefore, the TH NMR will be interpreted for each
compound separately with the more abundant conformer quoted first] 3 [more abundant conformer] 9.83 (br s, 1H),
7.53 [d, J=3.4 Hz, 1H}, 7.42-7.30 {m, 6H), 7.00 (d, J=8.9 Hz, 1H), 6.69 {dd, J=2.4 and 9.0 Hz, 1H), 5.25 (d, J=12.9 Hz,
1H), 5.14(d, J=12.5 Hz, 1H), 5.07-4.99 (m, 1H), 3.74 (s, 3H), 3.78-8.55 (m, 2H), 2.28-1.84 {m, 4H) and 3 [less abundant
conformer] 9.28 {br s, 1H), 7.90 (d, J=2.3 Hz, 1H), 7.59 (d, J=8.4 Hz, 1H), 7.24 (d, J=9.0 Hz, 1H), 7.06-6.90 {m, 5H),
6.88 (dd, J=2.7 and 9.0 Hz, 1H), 5.07-4.99 {m, 2H), 4.96-4.88 (m, 1H), 3.86 (s, 3H), 3.78-3.55 {m, 2H), 2.28-1.84 (m,
4H); LBMS, mvz (relative intensity) 379 (8), 378 (M*,33), 204 (31), 174 (64), 160 (41), 148 (10}, 91 (100}. Analysis:
calculatad for CaoHpN,Oy: C, 69.83; H, 5.86; N, 7.40; found: C, 69.81; H, 5.67; N, 7.40.

B.{(R N-Benzyloxycarbonyipyrrolidin-2-ylcarbonyl)-5-methoxy-1H-indole

N-Carbobenzyloxy-D-proline was used. Chromatography using 40-680% ethyl acetate gradient in hexanes afforded
the title compound (vields ranged from 25 to 36%) as a white powder. Recrystallization in ethyl acetate/hexanes afforded
an analytical sample as a white crystalline solid: mp, 165.0-166.0°C. The spectral and physical data for the title com-
pound was identical in all respects with the spectral and physical data of its anantiomer (the title compound of Example
3A), HRMS: calculated for CaoHasNoO4: 378.1582; found: 378.1573,

C. {R)-3{N-Benzyloxycarbonylpyrrolidin-2-ylcarbonyl}-5-di famino-1H-indole

N-Carbobenzyloxy-D-proline was used. Trituration of the extraction residue with diethyl ether afforded the title
compound as a solid: mp, 176.0-177.0°C; LRMS (m/z, relative intensity} 543 (100, M*), 468 (10), 407 (7), 339 (40),
307 {10), 247 {10), 154 (38); {eJ2°=+112° (THF, c=1.0); Anal. caled for CagH3aN5O3: C, 77.32; H, 6.12; N, 7.73. Found:
C, 77.35; H, 6.30; N, 7.66.

D. (R}-3-{N-Benzyloxycarbonylipiperid-2-ylearbonyi}-8-methoxy-1H-indole

N-Carbobenzyloxy-D-pipecolinic acid was used. Column chromatography using elution with 10% ether in methyl-
ene chloride afforded the titls compound as a tan foam: LRMS (m/z, relative intensity) 392 (90, M*), 348 (27), 284 (13),
273 (12), 258 (15), 237 (47), 217 (58), 173 (100), HRMS: calculated for CasHagNaOy: C, 69.22; H, 5.53; N, 7.69. Found:
C, 69.35; H, 5.33; N, 7.64.

E. {8)-3-(N-Benzyloxycarbonylazetidinyl-2-ylcarbonyl)-5-methoxy-1H-indole

{S)-N-Carbobenzyloxyazetidine-2-carboxylic acid was used. Trituration of the extract residue with absolute meth-
anol afforded the title compound as a white solid: mp, 199.0-200.0°C. Anat, calcd for CpyHagNoOy: C, 69.22; H, 5.53;
N, 7.69. Found: C, 89.35; H, 5.33; N, 7.64.
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- 34 - al kyl: Rerr] is selected from hydrogen, Cerr] to (Jerr]
al kyl, and aryl; Rerr] and R err] are independently selected from

hydr ogen, Cerr] to (Jerr] alkyl aryl, and C[err] t @5’% al kyl -aryl
or Rlerr] and Rlerr] taken together forma 4, 5, or VhEHER err]
and Rlerr] are independently selected_from hydrogen, C[err] to Jerr]
al kyl, aryl to err X ils sel ected from

hydr ogen, C'f‘[ S *Cl err] alkyl-aryl;

e ycarbdnylaze E : = hH-i¥
Rerr] is sel gr&, ( l 222 o LD bR o
wher ei n metl‘&riJ m«rs’%ﬁ%&ta@w rxh%w;s-z 3 ‘ino forC1H2:Ne ésiz u:-re
-NR[ er r] ( Cas, 289, Found: DI @s: H| A @Bt R err -NR err] err errﬁ2

-S(Of[err]Rerr] and - NR[err](C—O) CR[err], vvherern R[err], R[err],
and R] err] ExaWPEs defined above; y is 0, 1, or 2; xis 1 or 2; mis 0, 1,

2, or 3; and the above aryl
General Method for the Synthesis of 5-trans-(2-Sulfonylethenyl)-3-(N-methyipyrrolidin-2-yimethyl)-1H-indcles

A mixture of the appropriate vinyl sulfone (1.17 mmoi, 1.4 eq), tri-o-tolylphosphine {0.075 g, 0.25 mmol, 0.33 eq},
palladium (Il) acetate (0.013 g), triethylamine (0.25 mL, 1.79 mmol, 2 eq), and (R})-5-bromo-3-(N-methylpyrrolidinyi-
methyl}-1H-indole (0.25 g, 0.85 mmol} in anhydrous acetonitrile {3 mL) was heated at reflux under nitrogen for 17
hours. The resultant reaction mixture was evaporated under reduced pressure, and the residue was colurnn chroma-~
tographed using silica gel and elution with methylene chloride/absolute ethanol/ammonia (80:8:1) to afford the title
compound.

A. (R}-5-trans-(2-Ethylsuifonylethenyl)-3-(N-methy!pyrrolidin-2-yimethyl}-1H-indole

Ethylvinylsulfone was used, and chromatography afforded the title compound (65%) as a white foarm: TLC (CH,Cl,/
E1OH/NH3, 90:10:1):R= 0.5. Analysis: calculated for C;gH4N2C,S + 0.2 CH,Cly: C, 62.55; H, 7.04; N, B.02; found: C,
62.65; H,6.94; N, 7.92.

B. (R}-5-trans~(2-Methylaminosuiphonyiethenyl)-3-(N-methyl-pyrrolidin-2-yimethyl)-1H-indole

N-methylvinylsulfonamide was used, and chromatography afforded the title compound (71%} as a white foam.
Analysis: calculated for C;7Hy3NaO,S © 0.1 CH,Cl, : C, 60.06; H, 6.84; N, 12.29; found: C, 59.74; H, 6.77; N, 11.97.

EXAMPLE 5

General Procedure for the Hydride Reduction of 2-(N-Benzyloxycarbonyl-pyrrolidin-2-yimethyl)-1H-indoles
and 3-(N-Benzyloxyecarbonylpiperid-2-yimethyl)-1H-indoles Forming 3-(N-Methylpyrrolidin-2-yimethyt}-1H-

indoles and 3-{N-Methylpiperid-2-yimethyl)-1H-indoles

To a stirred mixture of lithium aluminum hydride (0.152 g, 4.00 mmol,2 eq) in anhydrous tetrahydrofuran (10 mL)
at 0°C was added rapidly a solution of the 3-{N-benzyloxycarbonylpyrrolidin-2-yimethyl)-1H-indole or the 3-(N-benzy-
loxycarbonylpiperid-2-ylmethyl)-1H-indole (2.00 mmol} in anhydrous tetrahydrofuran (5 mL). The resulting mixture is
heated at reflux under a nitrogen atmosphere for 3 hours. The reaction mixture is cooled, and water (0.25 mL), 15%
aqueous sodium hydroxide (0.25mL), and then more watar {0.75 mL) were added sequentially. The rasulting mixture
was stirred at 25°C for 30 minutss, filtered, and the filtrate was evaporated under reduced pressure. The residue was
column chromatographed using silica gel (approximately 50 g) and siution with a solution methylene chioride: methanol:
ammonium hydroxide [9:1:0.1] or other appropriate solvent system to afford the corresponding S-{N-methylpyrrolidin-
2-yimethyl)-1H-indole or 3-{N-mathylpiperid-2-yimsthyl)-1H-indole.

Following this procedure the following compounds were prepared:

A. (RY-5-(Methylaminosulfonyimethyl}-3-(N-methylpyrrolidin-2-ylmethy!}-1H-indole
(R)-3-{N-Banzyloxycarbonylpyrrofidin-2-yimethyl)-5-{methylaminosulfonyimethyi}-1H-indole was used. The
reaction residue after aqueous work-up as daescribed above was triturated with absolute methanol to afford the
titie compound as a white solid: mp, 213.0-214.0°C; 1H NMR (DMSO-dg) § 10.9 (br s, indole NH}, 7.51 (ba d, 1H),
7.81 (d, J=B.8 Hz, 1H), 7.16 (br d, 1H), 7.08 (br dd, J=8.3 Hz, 1H), 6.82 (br q, sulfenamide NH), 4.35 (s, 2H},
3.07-2.95 (m, 2H), 2.54 (d, J=4.7 Hz, 3H), 2.52-2.38 (m, 2H), 2.85 (s, 3H), 2.10 (br, q, J=B.2 Hz, 1H), 1.75-1.40
{m, 4H); []25=+89° (DMSO-dg, ¢=1.0}; Anal. calcd for C,gHp3N3SO,: C, 58.79; H, 7.21; N, 13.07. Found: C, 59.66;
H, 7.29; N, 12.81.
B. (R}-5-Aminomethy|-3-(N-methyipyrroiidin-2-yimethyl}-tH-Iindole
{R)-3-(N-Benzyloxycarbonylpyrrolidin-2-yimethyf)-5-cyano-1H-indole was used. Column chromatography us-
ing elution with 9:1:0.1 [methyiene chloride:methanol:ammonium hydroxide) afforded the litle compound as a white
foam: 13C NMR 3 135.6, 132.3, 127.5, 123.0, 122.8, 121.4, 117.1, 112.8, 111.5, 66.8, 57.2, 46.4, 40.5, 31.2, 29.2,
21.5; HRMS: calculated for C;gH,y Ny 243.1737, found 243.1732,
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groups and the aryl noieties of the above alkylaryl groups are

i ndependently sel ected from phenyl and substituted phenyl , wherein
sai d substituted phenyl may be substituted with one to BERL@@E W%EE
selected fromderr] to (Jerr] alkyl, hal ogen, hydroxy, cyang, T

carboxam do, nitro, and CJerr] to C[err] allkoxy, with the provisos that:
(i) when R err dre h droen an nis 2. err I S not hydrogen

-ln o

or err]-d & S oA SRR CTE B i 1H onmpound. of
the formula (Jfi7s 2@9 ﬂ DTSt wih 10% tigthylaming th b A@osu mrfzﬁﬁ susac}lco re
hydr ogen, R[@&JTSS&E‘ Rl sw'masssrzrr‘ia?é'éuserﬁwm@rq H‘ﬁh %aé 5is

not a pharmasoes, 29.0, 27.9, 255 QO LAMSIn Y reRfvE RIRAAR 185 @GS 2@1(151}) 4 m, S@lat's) bd}@.r)eyef
(ii1) when Rf1e0)7b {(16/3HRMS daicd@talad 1dRCEHN,088: eashydrr&g&ms&mrrsb nis 2, the

pharmaceutically acceptable salt of the conpound of the formul a
(1) is notEXAMBLES/drochl oride or picrate; (iv) when Rlerr] is
hydrogen, R err] is hydroxy and errJ is nethyl, n is not 2 when the
conpound h alytic Reduction of 3-(N-Ben: Cl U ' idi -'- ITeth l-1H-Indoles
phar maceut n ;Berll‘l- C ‘ f“ rid-2-ylmethyl}-1H-indoles Formin rolidin-2-yimethyl 1H-ind les

(v) when AT e hydrogen and Rl err] is hydroxy, n IS not 2

when the conpaikaes dthe bmbefwﬂlbiw&r@nﬁﬂy}ohdilﬁz-ﬁméﬂﬁyw indole or the 3-(N-benzyloxycarbonylpiperid-
2-ylmethyl)-1H-indole (2.00 mmol), 10% palladium on carbon {0.20 g), and ammonium formate (1.26 g, 20 mmol, 10
eq)} in absolute ethanol (15 mL) was stirred under a nitrogen atmosphere for 4 hours. The resulting reaction mixture
was filtered through diatomaceous earth, and the filtrate was evaporated under reduced pressure. The residue was
column chromatographed using silica gel {approximately 50 g) and elution with a solution of methylene chloride: meth-
anol: ammonium hydroxide [B:2:0.2] or other appropriate solvent system to afford the corresponding 3-(pyrrolidin-
2-yimethyl)-1H-indole or 3-(piperid-2-yimethyl)-1H-indole.

Following this proceduré the following compounds were prepared:

A. (Ry5-(Methyiaminosulfonylmethyl)-3-(pyrrolidin-2-yimethyi)-1H-indole
(R)-3-(N-Benzyloxycarbonylpyrrofidin-2-yimethyl)-5-(methylaminosulfonyimethyl)-1H-indole was used. Col-

umn chromatography as described above afforded the title compound as an off-white gum: 3¢ NMA (DMSO-dg)
§135.9,127.5, 1238, 123.7, 120.8, 119.7, 112.4, 111.1, 59.2, 56.6, 45.7, 31.1, 31.0, 28.0, 24.6; [0]?5 = +4° (DMSO-
dg. ¢=1.0); [af25=-14° (EtOH/CHCI4 [1:1], c=1.0); HRMS: calculated for [CqgHz:NaO,SeH?*]: 308.1433; found:
308.14587.
B. {R)-5-Cyano-3-(pyrrolidin-2-yimethyl}-1H-indole

{R)-3-(N-Banzyloxycarbonlpyrrolidin-2-yimethyl)-5-cyano-1H-indole was used. Column chromatography as
described above afforded the title compound as an off-white gum: 1¥C NMR (CDCly/CD40OD) § 138.1, 127.2, 125.0,
124.4,124.2, 121.0, 1134, 112.2, 101.5, 59.5, §0.1, 45.7, 81.3, 80.3, 24.7; LAMS (M/z, relative intensity} 225 {M+,
3), 179 (3), 155 (10), 70 (100) ; HRMS: calculated for C,4H;sNg 225.1268, found 225.1245,

rrolidin-2-yimethyl}-1H-indale

(R)-3-(N-Benzyloxycarbonylpyrrolidin-2-yimethyl}-tH-indole was used. Evaporation of the filtrate residue di-
rectly afforded the title compound as a white foam: *H NMR (CDCly) 5 8.05 (br s, indole NH}, 7.50 (d, J=8.6 Hz,
1H), 7.23 (d, J=8.6 Hz, 1H), 7.12-6.98 {m, 2H}, 6.90 (s, 1H), 4.0 (br s, amine NH), 3.36-3.24 {m, 1H), 2.95-2.75
(m, 3H), 2.70-2.58 (m, 1H), 1.85-1.50 (m, 3H), 1.45-1.29 {m, 1H); [0]5 = +18° (CHClg, c=1.0).

-Methoxy-: rolidin-2-ymethyl)-1H-indole

(R}-3-(N-Benzyloxycarbonylpyrrofidin-2-yimethyl)-5-methoxy-1H-indole was used. Evaporation of the filtrate
residue directly afforded the title compound as a gum: LRMS (m/z, relative intensity) 231 (100, M«+), 161 (10), 155
{17), 185 {11), 119 (32); [a]25=-12° (CHC,, c=1.0); Anal, calcd for C;4H,aNo0%0.75 C,H,O, [acetic acid sait]: C,
67.61; H, 7.69; N, 10,17. Found: C, 67.74; H, 7.53; N, 9.90.

Methylaminosulfonyimethyl)-3-(piperid-2-yimethyl)-1H-indole

{R,S)-3-(N-Benzyloxycarbonylpiperid-2-yimethyl}-5-(methylaminosulfonyimethyl)-1H-indole was used, Col-
umn chromatography as described above afforded the fitle compound as a clear, colorless oil: 13C NMR (DMSO-
dg) 5 136.0, 127.5, 124.2, 1238, 121.0, 119.8, 111.2, 110.9, 56.8, 56.7, 45.8, 31.7, 31.4, 29.0, 25.0, 23.9; LAMS
(m/z, relative intensity) 321 (19, M+), 238 (43), 227 {21), 144 (99), 143 (100); HRMS: calculated for CygHagN30,5:
821.1518; found: 821.1501.

EXAMPLE 7

Generaf Procedure for the Formulation of 3{N-Benzyloxycarbonyipytrolidin-2-yimethyl)-1H-indoles and 3-(N-
Benzyloxycarbonylpiperid-2-yimethyl}-1H-indoles Via the Paliadium Catalyzed Cyclization of 1-{N-Benzyloxy-

car Ipyrrolidin-2-yl}-3-{N-(2-hatophenyl)-N-triflucroacetylamino)propenes and 1-(N-Benzyloxycarbonyl-

piperid-2-yl)-3-{N-{2-halophenyl}-N-trifiuoroacetylamino)propenes
A mixture of the 1-(N-benzyloxycarbonylpyrrohdrn-2-yl)-3-(N-(2-halophenyl)~N-tnﬂuoroace’(ylammo)propane or

p——— e s
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base or the pharnaceutically acceptable salt is the picrate or
hydr ogensucci nat e, conpri si ng (a) reducing a conmpound of
the formula [err]
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the1-(N-benzyloxycarbonylpipérid-2-yl)-3-(N-(2-halophenyl)-N-trifiuoroacétylatmino)propene (2.00 mmoal), tetrabuty-
lammonium chioride (2.00 mmol), and palladium(ll) acetate (0.089 g, 0.40 mmol, 0.2 aq) in a solution of tristhylamine
(8 mL) and anhydrous N,N-dimethylformamide (4 mL} was heated at refiux under nitrogen for 2 hours. The resulting
reaction midure was evaporated under reduced pressure, and the residus was partitioned between ethyl acetate (25
mL) and water (25 mL). The sthyl acetate layer was removed, and the aquaeous layer was extracted with additional
othyl acetate (25 mL). The organic extracts were combined, dried (MgSQ,), and evaporaied under reduced pressure,
The residue was column chromatographed using silica gel (approximately 50 g} amd elution with either a diethyl ether
gradient in methylene chioride or an acetone gradient in methylens chioride to afford the corresponding 3-(N-benzy-
loxycarbonylpyrrolidin-2-ylmethyl)-1H-indole or the 3-(N-benzyloxycarbonyipiperid-2-yimethyl}-1H-indole.
Following this procedure the foliowing compounds were prepared:

A. {R)-3-(N-Benzyloxycarbonyipyrrolidin-2-yimethyl)-1H-indole
(R)-1-(N-Benzyloxycarbonyipyrrolidin-2-yl)-3-(N-(2-iodophenyl}-N-trifluoroacetyl-amino)propene was used.
Column chromatography afforded the title compound as a clear, pale brown oil: 1H NMR (CDClg) 8 8.05 (br s,
indole NH), 7.49-7.34 (m, 7H), 7.17 (br t, 1H), 7.02 (br s, 1H}, 6.95 (br s, 1H), 5.24 (s, 2H), 4.28-4.14 (br m, 1H),
8.52-3.41 (m, 2H), 3.28 (br d, 1H), 2.79-2.63 (m, TH), 1.90-1.70 (m, 4H); LRMS (m/z, relative intensity) 334 (10,
M+, 204 (16}, 160 (39), 130 (39), 91 {100).
B. {R)-3-{N-Benzyloxycarbonyipyrrolidin-2-ylmethyl)-5-{methylaminosulfonyimethyl}-1H-indole
(R)-1-(N-Benzyloxycarbonylpyerolidin-2-yl)-3-(N-{2-bromo-4-methytaminosulfonyimethylphenyl)-N-trifluoro-
acetylamino)propene was used. Column chromatography afforded the title compound as an off-white foam: IR
(CHCly) 1673, 1410, 1358, 1324, 1118, 1092 cm™!; LRMS (m/z, relative intensity) 441 (8, M+), 237 (28), 204 (77},
160 (97), 143 (73), 91 (100); HRMS: calculated tor CyaHz7N304S: 441.1724; found: 441.1704.
C. (R)-3-(N-Benzyloxycarbonylpyrrolidin-2-yimethyl-§-cyano-1H-indole
{R)-1-(N-Benzyloxycarbonylpyrrolidin-2-yt}-3-(N-{2-bromo-4-cyanophenyl)-N-triflucroacetylamino)propene was
used, Column chromatography afforded the title compound as a white foam: IR (1% solution in CHClg) 2215, 1667
ermt; 13C NMA [Note: due to siow nitrogen inversion two conformers of the products are seen by NMR spectroscopy]
{CDCly) § 155.1, 137.9, 137.0, 128.8, 128.5, 128.4, 128.0, 127.8, 124.9, 124.6, 121.0, 114.0, 1189, 112.1, 102.3,
67.2,66.7, 58.5,57.6, 47.0, 46.7, 30.3, 30.0, 29.6, 28.8, 23.6, 22.7. Anal. calcd for CpoHpy Ng0,0.25 C,H,0, [acetic
acid]: C, 72.17; H, 5.92; N, 11.22. Found: C, 72.28; H, 5.76; N, 10.95.
D. (R.S)-3-(N-Benzyloxyearbonylpiperid-2-yimethyl)-5-(methylaminosulfonyimethyi-tH-indole
(R,S)-1-(N-Benzyloxycarbonylpiperid-2-yl)-3-(N-(2-bromo-4-methylaminosulfonyl-methylphenyl)-N-trifluoro-
acetylamino)propene was used. Column chromatography afforded the titie compound as an off-white foam: 13C
NMR [Note: due to slow nitrogen inverion two conformers of the products are since by NMR spectroscopy] (CHCly)
§ 162.5, 136.9, 136.2, 128.4, 127.6, 124.5, 123.3, 120.8, 120.3, 111.5, 66.8, 57.4, 39.5, 36.5, 31.4, 29.8, 25.8,
25.5, 18.8; LAMS {m/z, relative intensity) 445 (5, M+), 361 (4), 238 (40), 218 (BO), 174 (100), 143 (53); HRMS
calculated for CpyHpgN4O,S: 455.1880; found: 455.1898.

EXAMPLE B

(R)-3-(N-Benzyloxycarbonyipyrrofidin-2-yimethyl)-5-methoxy-1 H-indole

To a stirred mixture of lithium borohydride (0.082 g, 4.22 mmol, 2 eq) in anhydrous tetrahydrofuran (5 mL) at 0°C
was added a solution of the (R)-3-(N-benzyloxycarbonylpyrrofidin-2-ylcarbonyl)-5-methoxy-1H-indole {0.80 g, 2.1
mmol) in anhydrous tetrahydrofuran (8 mL). The resultant mixture was heated at reflux under nitrogen for 1 hour. The
reaction mixture was cooled, and water (1 mL) was added carefully, followed by ethyl acetate (20 mL). The resultant
mixture was stirred at room temperature for 30 minutes, dried (MgSO,), filtered through diatomaceous earth, and the
filtrate was evaporated under reduced pressurs. The residue was column chromatographed using silica gef (approxi-
mately 50 g) and elution with ethy! acetate/hexanses [1:1] afforded {R)-3-(N-benzyloxycarbonyipyrrolidin-2-yimethyl)-
5-mathoxy-1H-indole as a colorfess gum: 3C NMR [Note: due to siow nitrogen inversion two conformers of the products
are seen by NMR spectroscopy] (CDCiy) 3 162.5, 136.9, 1.36.2, 128.4, 127.8, 127.6, 124.5, 123.3, 120.8, 120.3, 111.5,
66.8, 57.4, 39.5, 36.5, 31.4, 29.8, 25.8, 25.5, 1B.8; LRMS (m/z, relative intensity} 364 (30, M+), 204 {17), 160 (92), 145
(17). 117 (18}, 91 {100). Anal. calcd for CaaHa4N,0400.5 HyO: C, 70.76; H, 6.75; N, 7.50. Found: C, 70.70; H, 6.94; N,
7.15.

EXAMPLE 9

General Procedure for the Formation of 1-{N-Benzyloxycarbonylpyrrolldin-2-y!)-3-{N-(2-halophenyl)-N-tri-

fluoroacetylamino)propenes and 1-{N-Benzyloxycarbonyipiperid-2-yl)-3-(N-(2-halophenyl|)-N-
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where Qis CHerr] or CCO Wis -CJerr|Rerr] or Rerr], and Rerr] is
Clerr] to (err] alkyl, benzyl, or aryl, and Rerr], Rerr], and Rerr]

defi ned above: b) wh i
S ClECH( G err]) [err]Rierr] and (R[)err]eirg ARG abov SERAGEMENT, SHEET

conmpound of formula | where R[err.]u;s.Hor C[err] to C[err] | i near

or branched,gldybes

a conpound genzyle

Rlerr] is

il €

ng tran3| or

qﬁ_vmth

afron
(c) reacting the conpound of forrmula | where rferr] is hydrogen and Rlerr]

and ‘Rl err] ar & astirche fmitusdof abibpenzyléxidarbanyipyrrolidin-2-yi)-3-bysrmrewpate of 1{NiEniyorymamiosy!-

Rl err] - Z whiifedd-2gleS-hygrony-ro@heiRy 4r St a5 ragimatei2j00 minpllothe 2~wo+bvﬁwn@mtuaram<@p mepicl .28

hal ogen ande® agcbtnph osphme .B55 g, 2.50 mmol, 1.25 eq} in anhydrous tetrahydrofuran at 0°C under a nitrogen at-
mosphere’ was added diethyl azodicarboxylate (0.39 mL, 2.48 mmoi, 1.25 eq) dropwise. The reaction solution was
slowly wamed to 25°C over the course of 2 hours, and then stirred at 25°C under a nitrogen atmosphers for an
additional 12 hours. The resulting reaction solution was evaporated under reduced pressure, and the residue was
column chromatographed using silica gel (approximately 50 g) and elution with either a diethyl ether gradient in hexanes
or an sthyl acetate gradient in hexanes to afford the corresponding 1-{N-benzyloxycarbonylpyrrolidin-2-yl)-3-(N-(2-ha-
lophenyl)-N-triffluoroacetylaminojpropene or  1-(N-benzyloxycarbonylpiperid-2-yl}-3-(N-{2-haiopheny!)-N-trifluoro-
acetylamino)propene. '

Following this procedure the following compounds were prepared:

A. (R)-1«(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-{N-{2-icdopheny!}-N-trifiuoroacetylamino)propene

{R)-1-(N-Benzyloxycarbonylpyrrolidin-2-yi}-3-hydroxypropene and 2-iodo-N-trifluoro-acetylaniline were used.
Column chromatography afforded the titie compound as a clear, coloriess oil: *H NMR (CDCl;) 3 7.88 (br d, 1H),
7.43-6.83 (m, 10H), 5.70-5.35 (m, 2H), 5.13 {br s, 2H), 5.00-4.75 (m, 1H), 4.40-4.29 (m, 1H}, 3.60-3.42 (m, 3H),
2.05-1.45 {m, 4H); LRMS {FAB, m/z, relative intensity} 559 (100, [MH+]), 515 (52), 451 (15), 244 (7).
B. {R)-1-{N-Benzyloxyecarbonylpyrrolidin-2-yl)-3-(N-(2-bromo-4-methylaminosulfonyimethylphenyl)-N-trif-
luoroacetylamino)propene

{R)-1-(N-Benzyloxycarbonylpyrrolidin-2-yl}-3-hydroxypropene and 2-bromo-4-methylaminosulfonyimethyl-N-
trifluoroacetylaniline were used. Column chromatography using elution with 4% acetone in methylene chloride
afforded the title compound as a white foam (44%): FAB LRMS (m/z, relative intensity) 620 ([MH+ with 81Br), 518
([MH+ with 79Br], 9B), 576 (50), 574 (63), 512 (17), 484 (33).

R)-1 N-B loxyearboniypyrrolidin-2-yI}-3-{N-{2-bromo-4-cyanopheny!)-N-trifluoroacetylamino)pro-
p_en_e

(R}-1-(N-Benzyloxycarbonylpyrrolidin-2-yl}-3-hydroxypropene and 2-bromo-4-cyano-N-triflucroacetylaniline
were used. Column chromatography using elution with a gradient of diethyl ether (6% - 100%}) in methylene chloride
afforded the title compound as a clear, colorless oil: IR {CHCl3) 2231, 1702, 1157 em1; LRMS (mv/z, relative inten-
sity) 537 ((MH+ with 81Br], 13), 535 ([MH+ with 79Br], 13), 402 (29), 400 (30), 294 (55), 292 (57}, 244 (80), 213
(89), 91 (100); Anal. caled for CpqBRFaH1N3040.2 Hx0: C, 53.39; H, 3.99; N, 7.78. Found: C, 53.25; H, 3.95; N,
7.98.

D. (R,S)}1-(N-Benzyloxycarbonyipiperid-2-yl)-3-(N-{2-bromo-4-methylaminosultonylmethylphenyl)-N-trif-
luoroacetylamino)propene

(R.S)-1-(N-Benzyloxycarbonylpiperid-2-y1)-3-hydroxypropene and 2-bromo-4-methylaminosulfonyimethyl-N-
trifluoroacstylaniline wers used. Column chromatography using elution with 20% acetonitrile in methylens chloride
afforded the title compound as a white foam: FAB LRMS (m/z, relative intensity) 634 ([MH+ with #1Br], 26), 632
{(MH+ with 79B¢], 22), 590 (35), 588 {43), 401 (33), 327 (48), 281 (75), 207 (90), 147 {100); FAB HRMS: caiculated
for CagHagBrF sNaO5Se[H+] 632.1043, found 632.1047 [for 79Br and 328),

EXAMPLE 10

Generat Synthesis of 2-Halo-N-trifiuoroacetyianilines from Reaction of 2-Haloanilines and Trifluoroacetic An-
hydride

To a stirred solution of the 2-haloaniline (2.00 mmol) and pyridine (0.18 mL, 2.22 mmol, 1.1 eg) in anhydrous
methylene chioride {10 mL) at 0°C under a nitrogen atmosphere was added dropwise trifluoroacatic anhydride (0.31
mL, 2.19 mmol, 1.1 eq). The resultant reaction mixture was stirced at 0°C under a nitrogen atmosphere for 3 hours. A
saturated solution of sodium hydrogen carbonate was added (15 mL), and this aqueous mixture was extracted with
ethyl acetats {3 x 15 mL}. The extracts were combined, dried (MgSO,), and evaporated under reduced pressure. The
residue was column chromatographed using silica gel {approximately 50 g) and elution with an ethyl acetate gradient
in hexanes to afford the corresponding 2-halo-N-trifluoroacetylaniline.

Following this procedure ths following compounds were prepared:

A, 2-todo-N-triffucroacetylaniline

is
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I f desired, converting a conpound of fornmula | to a pharmaceutically
acceptable salt thereof. 19. The process according to claim 18 wherein the

conpound of formula | is an R enantioner. 20. A procegiD ccordi ng to clal m
18 wherein for the conpound of fornmula 1, Rerr] is hy ER[{@HE
-(CHerr])[err]-SOerr]NHR err], (L e_rr])[er'r] Nquerr]R[err]

err err] (CCONHR err]

@r?gg@ﬁ?egsw ST

claim 18, sai . A Bth-NGQS |ag,g,; ed from
(R) - 5-net hoxy- P-Hr Mol E] [thila z aporatio of (REHyRicetate extracts afforded the
(R) - 5- br ono- :ﬁﬂa(cunmtdhydqwea@ﬁnb s{uummanyd ey tm:l Anal:ldaicd fa.dpAreoarFaNzoas C.82.02; H, 2.69;
(R) - 5- (2- et hyd B47l fFoomiyt.@2.I8y H)263-N, Waaret hyl pyrrolidin-2-ylnmethyl)-1 Hi ndol e;
C. 2-Bromo-4-cyano-N-trifluoroacetylaniline
2-Bromo-4-aminacarbonylaniline was used. Dehydration of the carboxamide also occurred in this reaction.
Column chromatography using ethyl acetatethexanes afforded the title compound as a white solid: mp,
125-130°C; TH NMR {DMSO-dg) § 11.6 (br s, NH), 8.37 (d, J=1.8 Hz, 1H), 7.98 {dd, J=1.8 and B.2 Hz, 1H), 7.71
{d, 4=8.2 Hz, 1H).

-(CHerr])[err] err|]R err
CH er]*
Jote lagim

EXAMPLE 11

General Procedure for the Bromination of Anilines to Form 2-Bromoantiiines

To & stirred solution of the aniline (2.00 mmoi} and sodium hydrogen carbonate (0.21 g, 2.50 mmol, 1.25 eq) in

methanol {10 mL) at 0°C was added dropwise bromine (0.113 mL, 2.19 mmol, 1.1 eq). The resulting reaction mixture
' was then stirred at 25°C for 30 minutes. The reaction mixture was then evaporated under reduced pressure, and the

residue was placed in a saturated solution of sodium hydrogen carbonate (10 mL}. This aqueous mixture was exiracted
with ethyl acetate (3 x 15 mL). The extracts were combined, dried (MgSO,), and evaporated under reduced pressure.
The residue was column chromatographed using silica gel (approxxmaxely §0 g) and elution with an appropriate solvent
system to afford the corresponding 2-bromoaniiine.

Following this procedure the following compounds were prepared:;

A. 2-Brome-4-methylaminosulfonyimethylaniline

4-Methylaminosulifonyimethylaniline (M.D. Dowle, et al. Eur. Pat. Appl. EP225,726) was used. Column chro-
matography using elution with 40% ethyl acetate in hexanes afforded the title compound as a white solid: mp,
104.0-107.0°C. Anal. calcd for CgHy4BrN,O,S: C, 34.42; H, 3.97; N, 10.04. Found: C, 84.66; H, 3.98; N, 9.96.
B. 4-Aminocar! |-2-bromoaniline

4-Aminobenzamide was used. Column Chromategraphy using elution with a athy| acetate gradient (25-50%)
In methylene chioride afforded the title compound as a white solid: mp, 144.5-148.0°C; 'H NMR (DMSO-d) §7.93
(d. J=2.0 Hz, 1H), 7.70 (br s, amide NH}, 7.62 (dd, J=2.0 and 8.5 Hz, 1H}, 7.05 (br s, amide NH), 6.77 (d, J=8.5
Hz, 1H), 5.85 (s, aniline NH,}.

EXAMPLE 12

1-(N-Benzyloxyearbonyipyrrolidin-2-yl)-3-hydroxypropene or 1-{N-Benzyloxycarbenylpiperid-2-yl}-3-hydro
propene

To a stirred solution of either ethyl 3-(N-benzyloxycarbonylpyrrolidin-2-yl)-2-propenoate or ethyl-3-(N-benzyloxy-
carbonylpiperid-2-yl)-2-propenoate (R, or S, or racemate, 10.00 mmol) in anhydrous tetrahydrofuran (75 mlL) at -78°C
under nitrogen was added dropwise a solution of diisobutyialuminium hydride (1.0 Min hexanes, 12.0 mL, 22.0 mmol,
2.2 eq). The resulting solution was stirred at -78°C under nitrogen for 30 minutes, The reaction solution was then
allowed to warmed to room temperature over the course of 2 hours. A saturated solution of sodiurmn hydrogen carbonate
(50 mL)was added, and the aqueous mixture was extracted with ethyl acetate (3x 50 mL). The extracts were combined,
dried {MgSO,), and evaporated under reduced pressure. Column chromatography of the residue with diethyl ether/
hexanes [1:1] afforded either 1-(N-benzyloxycarbonylpyrrolidin-2-y|)-3-hydroxypropene or 1-{N-benzyloxycarbonyl-
piperid-2-yl)-3-hydroxypropene.

Following the procedure the following compounds were prepared:

A. (R)-1-(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-h
(R)-Ethy! 3-(N-benzyloxycarbonylpyrrolidin-2-yl)-2-propenoate was used. Chromatography of the extraction
residue afforded the title compound as a clear, colorless oil; *H NMR (CDCl,) § 7.40-7.25 (m, 5H), 5.75-5.53 (m,
2HY), 5.20-5.00 (m, 2H), 4.38 (br m, TH), 4.06 (br d, J=13.7 Hz, 2H), 3.45 (brt, J=7.0 Hz, 1H), 2.03-1.68 (m, 4H);
[azs- +34° (MeOH, c=1.0); HRMS: calculated for C,5H,gNO; 261.1365, found 261.1356.
. {R,S)1-{N-Benzyloxycarbonylpiperid-2-yi)-3-hydroxypropene
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(R)-5-(2-net hyl am nosul fonyl et hyl') - 3- (N-net hyl pyrrolidin-2-yl methyl)-1
H-i ndol e:
-35 - '
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{R,S)-Ethyl 3-(N-benzyloxycarbonylpiperid-2-yl)-2-propenoate was uséd. Chromatography of the extraction
residue afforded the title compound as a clear, coloress oil: LRMS (m/z, relative intensity} 257 (3), 212 (12), 193
(8), 175 (65), 173 (100), 145 (27), 108 (24), 91 (87); 'H NMR (CDCly)  7.40-7.20 (m, 5H), 6.70-5.61 (m, 2H), 5.14
(d, JJ=17.6 Hz, 1H), 5.10(d, J=17.5 Hz, 1H), 4.88 (brm, 1H), 4.14-4.00 (m, 3H), 2.91 (brt, J=127 Hz, 1H), 1.78-1.47
(m, 6H). Anal. calcd for C,gHpNO5#0.1 H,0: C, 69.34; H, 7.71; N, 5.05. Found: 69.38; H, 7.84; N, 5.16.

EXAMPLE 13

Svnthesis of Ethyi 3-{N-Benzyloxycarbonylpyrrolidin-2-yl)-2-propenoate or Ethyl 3-(N-Benzyloxycarbonyl-
iperid-2-yl)-2-propenocate

To a stirred solution of N-carbobenzyloxypyrrolidine-2-carboxaldehyde or N-carbobenzyloxypiperidine-2-carboxal-
dehyde (5.00 mmol) [S. Kiyooka, et al., J. Org. Chem., 5408 (1989) and Y. Hamada, et al., Chem. Pharm. Bull., 1821
{1982)] in anhydrous tetrahydrofuran at -78°C was added (carbethoxymethylens) triphenylphosphorane (2.08 g, 6.00
mmol. 1.2 eq) as a solid portionwise. The resulting reaction mixture was stirred at room temperature under nitrogen
for 2 hours, and then heated at reflux under nitrogen for 1 hour. The reaction mixture was evaporated under reduced
pressurs and the residue was column chromatographed using silica gel (approximately 100 g) and elution with 20%
diethyl ether in hexanes to afford either ethyl 3-(N-benzyloxycarbonylipyrrolidin-2-yl)-2-propenoate or ethyl 3-(N-ben-
2zyloxycarbonylpiperid-2-yl)-2-propenoate.

A. (R}-Ethyl 3{N-Benzyloxycarbonylpyrrolidin-2-y{)-2-propenocate

(R)-N-Carbobenzyloxypyrrolidine-2-carboxaldehyds was used. Chromatography as described above afforded the
title compound as a clear, colorless oil: TH NMR {CDClydg) § 7.34-7.25 (m, 5H), 6.89-6.76 (m, 1H), 5.88-5.74 (m, 1H),
5.18-5.05 (m, 2H), 4.60-4.43 (m, 1H), 4.17 (g, J=7.1 Hz, 2H), 3.55-3.40 {m, 2H), 2.11-2.00 {m, 1H), 1.80-1.75 (m, 3H},
1.28 (t, J=7.1 Hz, 3H); 13C NMR (CDCly) [Note: due to slow nitrogen inversion two conformers of the products are seen
by NMR spectroscopy] 5 166.3, 154.7, 147.9, 147.4, 136.6, 128.4, 127.9, 120.9, 66.9, 65.8, 60.4, 58.1, 57.7, 46.8,
48.4, 31.6, 30.8, 23.6, 22.8, 22.6, 15.3, 14.2,

B. (R,S)-Ethyl 3-(N-Benzyloxycarbonipiperid-2-yf)-2-propenoate

(R,S)-N-Carbobenzyloxypiperidine-2-carboxaldehyde was used. Chromatography as described abovs afforded
the title compound as a clear, coloriess oil; TH NMR (CDClg-dg) 8 7.36-7.27 {m, 5H), 6.85 (dd, J=4.4and 16.3 Hz, 1H),
5.80 (dd, J-2.4 and 16.3 Hz, 1H), 5.11 (s, 2H), 5.01 (br m, 1H), 4.17 (q, J=6.7 Hz, 2H), 4.05 (br d, J=12.8 Hz, 1H), 2.87
{brt, 1H), 1.80-1.35 (m, 8H), 1.27 {1, J=6.6 Hz, 3H); FAB LRMS (m/z, relative intensity) 318 ((MH+], 100}, 274 (86),
228 (14), 210 (21), 182 {43), 138 (32).

EXAMPLE 14
(R)-5-Amino-3-(N-methylpyrrolidin-2vimethyl)indole

A mixture of (R)-5-dibenzylamino-3-{N-methylpyrrolidin-2-yimethyl)indoie (1.08 g, 2.64 mmol} and palladium fil}
hydroxide on carbon (0.6 g) in absolute ethanol (25 mL) was shaken under a hydrogen atmoshpere (3 atm) at 40°C
for 4 hours. The resulting mixture was filtered through diatmaceous earth, and the filtrate was evaporated under pras-
sure to afford the title compound {0.60 g, 2.62 mmol, 99%) as a white foam: *H NMR (DMSO-dg) 5 10.65 (br s, NH),
7.14 (d, J=2.2 Hz, 1H}, 7.12 (d, J=8.6 Hz, 1H), 6.85 (d, J=1.6 Hz, 1H), 6.60 (dd, J=2.0 and 8.6 Hz, 1H), 3.63-2.83 (m,
7H), 2.78 (s, 3H), 2.05-1.67 (m, 4H); [a]5=+9° {MeOH, c=1.0); HRMS: caloulated for C,4H;gNg: 229.1575; found
229.1593.

EXAMPLE 15

General Synthesis of 5-Carbonylamino-3-{N-methylpyrrelidin-2-yimethyl)-1H-indoles and S-Sulfonylamino-3-
{N-methyipyrrolidin-2-yimethyl})-1H-indoles

To a stirred solution of (R)-5-amino-3-{N-methylpyrrolidin-2-yimethyl)indole (0.229 g, 1.00 mmol) and triethylamine
{0.21 mL, 1.5 mmol, 1.5 eq) in anhydrous acetonitrile {3 mL) at 0°C under nitrogen was added the appropriate carbonyl
chloride or suftonyl chioride (1.5 mmol, 1.5 eq). The resulting reaction mixture was stirred at room temperature for 12
hours. The reaction mixture was then evaporated under reduced pressure, and the residue was column chromato-
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(R -5-(2-nethyl am nosulfony'l ethyl)-3-(pyrrolidin-2-ylnethyl)-1 Hindole;
(R) - 5- (et hyl am nosul f onyl net hyl ) - 3- (N- et hyl pyrrolidin-2-ylnmethyl)-1Hindo
|'.

e; (R) - 5- car boxami do- 3- (N- net hyl pyrrolidin- 2-yl'itrEMBﬂME1‘\§]TSHEET
H i ndol e;
(R)-5-(2-net hyl sul tonyl et hyl )-3-(N-net hylygyrrolidin-2-yl-nethyl)-1

H-i ndol e;

. i. ste o 5- 2 ' . y t l §t al r.t

(eR) -5 (2- ”g:a mﬁ?nﬁfo@é—m;mmggiy%;h I;'!Eutﬁfgxdfollg oIn ﬁ -sungylﬁzﬁ&x-ﬂhw%r?zi%ﬁ;& dol
’ 1H-indole. .
(R-5-(2-am QR PR BB Y Wil N WY bepetels! 1 di n- 2-yl met hyl ) - 1
(R)-5-(2:am'n=o Houy mio-1- {2 PhvieliRtHAngtleTEL hyl ) - 1 H-i ndol e;
(R) - 5- (2- N, N- di Beatyhpbamnmate a8 usésoTojume thignajogrdphy Déinge vy Wipwtietrglbrickiaaetcheigihyradehy | )
-1 Hindol e; tate[2:10:88] afforded the title compound as an off-white foam: 13C NMR (CDCl;) § 183.3, 136.4, 133.6, 129.8,
5. (2- & (28 2, 1158 1L BET-B.IP-B-305. 994815 LAMS ¢ i

(RS- (2-pherffl S RGHET9 B0 BAN BONmRIAT b 208 RS Mmool o

(R) - 5- (2- et hy siFRATLSABINTR)="SOTRE FEE MBI FBT Gl M2 1 Fidt Bpf Fopeid Tffol e
hem succi nat g y.a-(N-Meths -indole
(R) - 5- (2- phenyTsdHapesnB¥] Rbrk¥ Was uv3ad ChINE ROGFabiyTukiRl diltier with MMir%faétonefethyl
H-i ndol e; acetate [1:3:4] Bordbd theditldXRMBRAMRE A WIS R3rh: 330 NMBRCED,) 8134.9, 128.3, 128.2, 123.6, 119.3,
-enyl ) - 3- (N- meathyi3@y 112.0| 6@ 57-3240/%, &1, 3y.8,)20%, 247, AHGS: @aiculated tor CygHayNaOLS [with 325]
(R) - 5-(2- (4- 9871358, obne 3971928 phonyl ) et hyl ) - 3- (N- et hyl pyrrol i di n-2-yl et hyl ) -
1 Hindol e: C. (R)-5-Acetyiamino-3-{N-methyipyrrolidin-2-yimethyl)-1H-indole
Acetyl chloride was used. Column chromatography using eiution with tristhylamine/acetone/ethyl acetate [1:
3:6] afforded the title compound as a white foam: 13C NMR (acetone-dg) § 168.3, 134.4, 132.2, 128.7, 124.1, 115.7,
1138, 111.6, 110.2, 67.3, 58.0, 40.9, 31.9, 30.5, 24.1, 22.5; LRMS (m/z, relative intensity) 271 (M+, 39), 241 (4).
207 (5), 187 (20), 144 (20}, 84 {100); HRMS: calculated for C,gHo1 N3O 271.1686, found 271.1683, Anal. caled for
CyHp;NgO»1.15 H,0: C, 65.80; H, 8.04; N, 14.39. Found: C, 65.99; H, 7.90; N, 13.99.
D. (R)-5-N,N-Dimethylaminocarbonylamino-3-{N-methylpyrrofidin-2-yimethyl)-1H-indole
Dimethylcarbamyi chloride was used. Column chromatography using elution with methylene chloride/metha-
nolfammonium hydroxide [9:1:0.1] afforded the title compound as an off white foam: TH NMR (CDCl,) § 8.85 (br
8, 1H), 7.49 {brs, 1H), 7.15-7.06 (m, 2H}, 6.82 (d, J=1.9 Hz, 1H), 6.44 (br s, TH), 3.12-3.05 (m, 2H), 3.00 (s, 6H),
2.58-2.40 {m, 2H}), 2.40 (s, 3H), 2.18 (br q, J=B.1 Hz, 1H), 1.83-1.47 (m, 4H); 13C NMR (CDCly) § 157.2, 133.8,
130.5, 127.7, 1232, 117.8, 113.0, 112.0, 111.3, 66.5, 57.4, 40.6, 36.4, 31.4, 29.8, 21.7; LAMS (m/z, relative inten-
sity) 300 {M+, 50), 217 (10), 171 (20), 84 {100); HRMS: calculated for C;7Hp4N,O 300.1852, found 300,1957.
E. {R)-5-Trifluorcacetylamino-3-(N-methylpyrrolidin-2-yimethyi)-1H-indole
Trifluoroacstic anhydride was used. Column chromatography using elution with methylene chloride/methanol/
ammonium hydroxide {9:1:0-.1] afforded the title compound as an off white foam: 1TH NMR (CDCl3) 8 8.99 (br s,
1H), 7.80 (br s, 1H), 7.27-7.19 {m, 2H), 6.95 (d, J=1.4 Hz, 1HO, 3.16-3.08 {m, 2H), 2.58 {dd, J=9.4 and 13.5 Hz,
1H). 2.57-2.43 {(m, 1H), 2.43 (m, 1H), 2.43 (s, 3H), 2.22 (dd, J=9.2 and 17.5 Hz, 1H), 1.85-1.46 (m, 4H); 13C NMR
{CDCla) 8 134.5, 127.7, 126.9, 123.8, 116.1, 118.9, 111.9, 111.8, 104.1, 66.6, 57.3, 40.6, 31.3, 29.5, 21.7; HRMS:
calculated for C,gH,5F3N3O 825.1403, found 325.1378.

=

EXAMPLE 16

{R)-3-(N-Methylpyrrolidin-2-yimethyl)-5-(2-methylsutfonamidomethyi)-1H-indole

To a stirred mixture of (R)-5-aminomethyl-3-(N-methylpyrroiidin-2-yimethyi)-1H-indole {(0.113 g, 0.46 mmol) and
pyridine (50uL, 0.93 mmol, 2.0 eq) in a solution of dimethylformamide and acetontrile (1:3, respectively, 2 mL total) at
0°C under nitrogen was added methanesulfonyl chloride dropwise (44ul, 0.56 mmol, 1.3 eq). The resulting reaction
solution was stirred at room temperature under nitrogen for 1 hour, and then it was svaporated under reduced pressure.
The residual oil was column chromatographed using silica gel (6 g) and elution with methylene chioride/methanol/
ammonium hydroxide [9:1:0.1] to afford the title compound (0.044 g, 0.14 mmol, 30%) as a white foam: TH NMR (CDCly)
58.25 (brs, NH), 7.54 {br s, 1H), 7.35 (d, J=8B.4 Hz, 1H), 7.17 (dd, 4=1.6 and 8.4 Hz, 1H), 7.06 (d, J=1.8 Hz, 1H), 4.78
(brs, NH), 4.42 (s, 2H), 3.20-3,12 (m, 2H), 2.87 (s, 3H), 2.64 (dd, J=9.4 and 13.9 Hz, 1H). 2.54-2.43 {m, 1H), 2.47 (s,
3H), 2.25 (dd, J=9.3 and 17.3, 1H), 1.86-1.52 {m, 4H); 3C NMR (CDCl3) 5 135.8, 127.8, 127.3, 123.0, 122.0, 118.5,
113.7, 111.8, 66.7, 57.4, 47.9, 40.9, 40.7, 31.8, 20.5, 21.7; LAMS (m/z relative intensity) 321 (28), 320 (M+, 26), 2537
(51), 157 (100), 143 (64), 129 (78); HRMS: calculated for C,gHN30,S 320.1435, found 320.1453,
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(R) - 5- (3-net hyl sul phonyl am noprop-1
-enyl)-3-(N-nmethyl pyrrolidin-2-ylnmethyl)-1 Hindole;
(R) - 5-(2-et hyl sul phonyl et hyl )-3-(N-2-propyl pyrrolidin-2-ylnmethyl)-1

H i ndol e; REPLACEME

(R -5-(2-ethyl sul phonyl et hyl)-3-(pyrrolidpg-2-yl methyl)-1 Hi ndngg?IEET

(R) -5-(2-(4; phenyl sul phonyl ) et henyl ) - 3- (N- et hyl pyrrolidin-2-yl nmet hyl
)-1 Hindore

(R) - 5- (2- nghdaya ' Bages- (N- et hyl pyrrolidin-2-ylmethyl-1

H i ndol e. . process tor preparing a conmpound of the forrmula [err]

A. Altylsuiphonamide

The title compound was prepared by the method of M. A. Belous and |. Ya. Postouski, Zhur. Obschei. Khim.,
19850, 20, 1701,
B. N-Methylallylsulphonamide

The title compound was prepared by an analogous procedure to above by using methylamine instead of am-
monia. Anal. Caled for CgH,yNO,S: C,40.25; H,7.43; N,9.3B. Found: C,40.51; H,7.37; N,9.70.

EXAMPLE 18

Preparation of Ethylallyisulphone

The titls compound was prapared by the method of R. J. Paimerand C. J. M. Stirling., J. Amer. Chem. Soc., 1980,
102, 7888. . ' .

EXAMPLE 19

General Synthesis of Vinyl Sulphonamides

Where the required vinylsulphonamide was not commercially available, they were prepared by the following pro-
cedure based on the procedure described in Zhur. Obschei. Khim., 1959, 29, 1494,

A. N;N-Dimethyivinylsuiphonamide
To a stirred solution of chioroethylsuiphonyl chioride (25 g, 153 mmol} in dry disthy! ether (150 mL) at -10°C,

was added dropwise a solution of dimethylamine (30.5 mL, 460 mmol) in dry diethyl sther (100 mL) over 5 minutes.
After stirring for 80 minutes at -10°C the solution was filtered and evaporated jn vacuo. The residue was distilled
to give the title compound (9.5 g, 46%): b.p. 120-122°C (20 mm Hg). Anal. Calcd for C;HgNO,S: C,35.54; H,6.71;
N,10.36%. Found: C,35.36; H,6.37; N,10.19.

B. The following examples were prepared by the general procedure above, using the appropriate amine starting
material. Purification was by distillation or column chromatography.
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wherein Wis -Cderr]Rerr]; Qis CGO nis 1; Rerr] is hydrogen; R err]
I's selected from hydrogen, hal ogen, cyano, OR4,
-(CHerr])[err]-(CCONR[err]Rerr], -(CHerr])[err]- S%Err]NR[err]R[err]
-(CHerr])[err]-NRlerr] (CCO R err] (CH[err])[err] NR{ B RIASEVENT I9REeY T ]
-(CHerr])[err]-S(O[err]Rerr],

-(CH err])[err]- NR[err](C-O)NR[err]R[err]
(CHerr])[err]-NRerr](COOR[err], and - CI—I:CHCHerr])[err]R[err]; X is 1
or 2, mis 0, 1, 2, or 3, Rdis sel Sy hydrogen, Clerr] to

Clerr] alkyl, andfa v i from
hydr ogen, C[err] f ' and C[é'HN;" C[err] al Kyl -aryl
or Rlerr] and Rl efr] taken together fo ma4 heqpeticy drlng Rl err]
and Rlerr] are I i ndepgndently sel ectled frgm hydtHogen err] to gferr]
al kyl, aryl, and e+ —to—~cerd—allaH . hm
hydr ogen, MeNH- Oil b.p. 83-5°C Uhntun compound U.S. 3.751,473 i
(0.05 mm Hg) |
oil 4797 7.4 7.8!
O (47.97 748 7.99)
N- .
Ol 44.73 6.80 8.62
O (4.0 6.88 8.69)
N-
nPrN- ol $0.37 8.79 788
| (s0.23 8.96 7.32
nPriNH- Oil 40.22 735 ol
(40.24 7.43 9.39)
ol 40.5{ 5.85 835
40.79 66 9.52) i
N-
iPrNH- il 4042 7.33 9.30
(40.25 743 9.39)

EXAMPLE 20

General Syhthesis of Vinyl Sulphones

Where the required vinyl sulphone was not commercially available, they were prepared from the corresponding
thiols using the procedure described by J. M. Gaillot, Y Gelas-Mialhe and R. Vessiere Can. J. Chem., 1979, 57, 1958.
The following examples are representative.

RS-CH,CH»-OH
R Isolated Form | Analysis % (Theorstical in brackets)
Cc H
nPr | Oil 118 EtOAc | 48.68 9.79
1/5 H,0 {48.76 10.06)
nBu | Oil Tic-Rf0.26
(SIO,, Ether/Hexane 1:1)
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Cerr] to (Jerr] alkyl, aryl, and (Jerr] to (Jerr] alkyl-aryl; Rerr] is
sel ected from - (C-O)NR[err]R[err] and -SOerr]NRerr]R err], wherein R err]
and Rlerr] are defined as above, and -NRerr] (C=ORerr],
-NRlerr]SHerr]Rerr], -NRerr](CCONRerr]Rerr], BOruriREREF] and
-NR[err](CCO R err], wherein Rlerrl, Rlerr], Rerr] and x are defined
as above; y is O, 1 or 2; Rerr] is selectedfromC[err] to (Jerr] alkyl,
benzyl and aryl; and the above aryI groups and the aryl noieties of t he
above al kyl -aryl groups & | phenyl and
substituted phenyl, wh  substituted with

R

one to three groups se- | 'eRlated Gorp )MW‘E? oeiC 8EYPSN Kyl , hal ogen,
hydroxy, cyano, carboxajndoj nitro, amnd C[ é’rr] to C,T e'T‘r] koxy, with the
proviso that ~when H ! o,a 86| aredaydrpgensoR[erf] is not benzyl,
conprising reacting a cpnpo the fornuss [ ¢rrlzsee)
nBu | Ol 1.0 HZO 4231 7.84
(42.21 8.27)
RSO,-CH,CHLCI
R Isolated Form | Analysis % (Theoreticat in brackets)
c H
nPr | Oil 34.75 6.68
. (35.18 6.50)
nBu | Oil 1/15 CH.Cl, 38.41 7.01
(38.27 6.95)
RSO,-CH=CH,
R | lsolated Form | Analysis % (Theoretical in brackets)
c H
nBu oil 48.95 8.07
(48.62 8.16)
EXAMPLE 21

General Synthesis of indoles with 5-alkeny! substituents

A -trans-{2-N.N-Dimethylaminocarbonylethenyl)-3-(N-methylpyrrolidin-2-yimethy})-1H-indole

A mixture of N,N-dimethylacrylamide (134 pL, 1.3 mmot), tri-o-tolylphosphine (91 mg, 0.3 mmol), palladium
() acetate (15 mg, 0.07 mmol), trethylamine (280 uL, 2 mmol) and (R)-5-bromo-3-(N-mathylpyrrolidin-2-yimethyf)-
1H-indole was dissolved in anhydrous acetonitrile (5 mL) and refluxed for 24 hours under nitrogen. The reaction
was partitioned between ethylacetate and aquecus sodium carbonate. The dried (Na,SO,) organic phase was
evaporated and the residue purified by column chromatography on silica gel, eluting with CH,Cl,: MeOH: NH,OH
96:3.5:0.5 to afford the fitle compound as a white foam (145 mg, 47%). Anal. Calcd for CigHasN3zO+1/9 CH,Cly:
C,71.56; H,7.87; N,13.10%. Found: C,71.29; H,8.15; N,13.05.
B. The following examples were prepared using the above procedure with the appropriate atkene starting material
{available commercially, or prapared by routes outlined in this patent),

Hy

o

- REPLAGEMENT SHEET |

2-2 (NT 1998




wherein R err]

compound of the formula NNCJ err]Rlerr]-

and R err]

proline

wi th base.

are as defined above with an acid chloride of a

23. The

process according to claim 22 vvherel n the compound of forrmula Vis an R

enant i oner.
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) Analysis % [o]* D
‘I (Theoretical in brackets) | (c=0.l
R? isolated Form C H N MeOH)
MeSO,CH=CH Foam 3/0 CH,Cl, 6045 643 833
©042 662 8l5)
PhSOCH=CH Foam A0 CH,C!, 6804 627 699
€824 627 7.20)
NH,SO,CH=CH | Foam 13 MeOH 13 H,0 5856 6.80 1219
. (6839 €85 28)
EtSOCH=CH Foam 220 CH,Cl, /4 H,0 | 6870 7.35 864
(6686 762 8.62)
| Foam 8 CH,Cl, 674 693 1053
Qnso,mtscu V2 H0 6l49 722 10.69)
nBuSO,CH=CH | Foam /4 CH,Cl, 6356 777 722
110 EtOH 6358 757 7.25)
Me,NSO,CH=CH | Foam 18 H,0 64 705 1U57
i @8 727 1.89) i

E {a™
Ansiysie % D
(Theoretical in brackets) {c=0J
R fsolsied Form c H N MeOH)
Foem ¥2 CH,CL, V4 M0 8064 882 o8
( uso,CHecH M4 707 eeT)
nPr,NSO,CH=CH Foam 10 H,0 V0 CH,CL, 64 778 0%
o2 825 977
RPINHSO,CH=CH Foam VI CH.Cl, V3 HO 607 72 o
@Gtol 749 L
Foam V3 CH,CLI HP 8883 640 D3 +34¢
Oso,cuscu €39 65 D
PINHSO,CH=CH Foam V6 CH.C4, olos 742 w +30°
{827 78 19)
rn-so,cu,cﬂsw Foam V8 CH,CL, 682 ea 75 h
877 650 &)
=CH Foam ¥20 CH,CL, 6254 750 L2 J
@285 748 148
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- 36 - 24. A process according to claim22 or 23 wherein for the conpound
of formula V R err] is hydrogen; Rlerr] is -(CHerr])[err]-

S NHF , -(CH - NHS '
et err ] s er TRt (O orr ]S for ] ( =0 n-EHAPERENT St
-(CHerr])[err]-NH(CCORerr]; mis-0, 1_ Qr 3: Rlerr] is hydrogen,

Cerr] to (Jerr] alkyl, aryl or CJerr] to err] alkyl-aryl; Rerr] is

selecled fro a1 e =] W4V N . V=Y2 b 21 BT 2V2 I~V 27 WY oY= Lheabove
aryl groups fpnd thé®aryl ﬁr;E' isolitesForT | MmalysisG @hegrevioplinirapketsyr bupdelr e
I ndependent |y sel ected f phenyl and substituted phe }/_ ; E T
sai d substitpted phenyl nay be substifputed with one to t °g°ro
sel ected fro Clerr] to Cerr] al kyle hal ogen,| hydt oxyl cyano,
car boxani do, || RijsbgoH,eH8HC EFdam 0l @RfdLEl | =lskPXY.6.93 11.22
1.0 MeOH (68.13 7.30 11.24)
EtSO,CH,CH=CH Form 65.56 7.47 '8.00
(65.86 7.56 8.08)
PhCONHCH,CH=CH | Foam 0.1 CH,Cl, 75.69 6.97 10.76 +70°
(75.78 7.18 11.00)}
MeSO,NHCH,CH=CH | Foam 0.1 CH,Cl, 61.05 7.31 11.12
(61.07 7.14 11.80)

C) The following compounds could be prepared by the procedure a) above but using the corresponding betachio-
roethylsulphone as starting material instead of an alkene. These reactions were preferably carried out in the pres-
ence of 3-6 equivalents of triethylamine.

Hy

[~
NPSO,CH=CH Foam V8 CH.C, s268 75 7 ﬁ
W HD s 7.4 T
Foam 0J5 CH,CY, ez s 852 +480
cn—@-so.&u-cu 8220 S840 6.55)
A
EXAMPLE 22

General Procedure for Hydrogenation of §-alkenylindoles

A typical procedure is as follows:

A {R)-5-{2-Aminosulphonyiethyl)-3-(N-methylpyrrolidin-2-yimethyl-1H-indole
(R)-5-{2-Aminosulphonylethenyl)-3-(N-methyl-pyrrolidin-2-yimethyl)-1H-indols (157 mg, 0.5 mmol) was dis-
solved in absolute ethancl (10 mL) and added to a solution of ethanolic hydrogen chloride 25 mi (prepared from
~ acetyl chloride (38 pL, 0.53 mmol) and absolute ethanol (25 mL}). 10% palladium-on-carbon (125 mg) was added.
This solution was hydrogenated under a hydrogen atmosphere (15 p.s.i.) at room temperature tor 18 hours. The
resuitant reaction mixture was filtered .through diatomaceous earth (Celite trademark or Arbacell-trademark))
washed with absolute sthanol and the combined filtrates evaporated in vacuo. The residue was purified by column
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- 25 -

25. A process for the preparation of a conpound of the fornula:

[err]

REPLACEMENT SHEET

chromatography on silica gél, eluting with a gradient solvent mixture up 1o CH,Clp: MeOH:NH,OH 93:7:1 to give
the title compound as a colourless oil (80 mg, 51%). Anal. Calcd for C,gHpaN3O,S*1/4 MeOH. 1/3 H,0: C.58.21;

H,7.36; N,12.54. Found: C,58.60; H,7.40; N,12.57. [a]?5 = +69° (c=0.1, MeOH).

B. The following examples were prepared by an analogous procedurs to a) above.

S -
Anaiysia % i
(Theoretical in brackets) )
R lsolsted Form c H N {c=0.] MeOH)
Me,NSO,CH,CH, | Oll Y20 CH.CL, 6Ls2 740 149 +48°
oL 787 L
Me,NCOCH,CH, { OV CH.CI, T0.98 8.52 773 +78.2¢
m2s 846 5.08)
MeSO,CH,CH, Gum ¥4 H,0 2r 1» a4l +83¢
@88 780 282
fesocum ou an 78  sm
©zr 8o 7483
Foam 2/3 H,0 21 780 Do +57°
{ nsoecHch, (28 &l D47)
PhSO,CH,CH,CH, | On23HO s 1z 608
723 ass)
- S
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wherein R err] and R err] are as defined in claim22, nis 0,1 or 2 and

Rl err]

Is selected fromhydrogen and Cerr]

to (Jerr]

i near or

brianched al kyl, conprising reacting a conpound of the fREMG%MENT[S‘?{EH'

- 26 -
Analysie % fa]™
(Theoretical in braciets) - D
R? tecleted Form c N N (c=0. MeO#H)
NH,SO,CHCHCH, | Fosm 0.85 CH,GL B7% 7B 0 !
(8828 60 D7)
Foam Y2 H,0 8245 748 074
Oso,cugcug g4 18 DN
Me,NSO,CH,CH,CH, | Ol 04 CH,Cl, 208 7 L]
(stes TS Le)
I "BuSO,CH,CH, OH V3 CH,CY, o228 7.50 7.8 +48¢ —ﬂ
o248 79 7.0
PINHSO,CH,CH, | Foam ¥4 H,0 6207 786 &w +87¢ i
2.0l 808 142
PrSO,CH,CH, Foam /20 CH,CH, 6280 172 7.24 +50°
34 R0 (8247 'Y 7.85)
*Pr,NSO,CH,CH, Gum 10 H,0 8228 838 po3 +40°
©237 - 8mo 852)
= ]
R leolated Form Ansiyiis % (o™
(Theoretical in bracksts) )
¢ H N (c=0.1 MeOH)
EtSO,CH,CH,CH, Giass 0.5 CH,C, 0.0 751 7.04
J 9.90 7.47 7.8)
Foam V3 CH,CY 50.07 70 DO +30°
Osn,cu,cn, .56 Lo 0.78)
PINHSO,CH.CH, Foam V8 CH,CI, ase 788 I8 48580
[ . @l 788 L)
—~ A -

EXAMPLE 23

General Synthesis of {R)-5-(2-Ethyisulphon

thyl)-3

rrofidin-2-

A. (R)-3-{N-Benzyloxycarbonylpyrrolidin-2-yl-methyf)-5-bromo-1H-Indole

{R)-3-(N-Benzyloxycarbonylpyrrolidin-2-yi-carbonyl)-5-bromo-1H-indole (0.67 g, 1.57 mmol) was dissolved in
anhydrous tetrahydrofuran (20 mL) and at room temperature under nitrogen was added lithium borohydride (2
molar in tetrahydrofuran) (1.2 ml., 2.4 mmol). The reaction mixture was stirred at room temperature for 3 hours
and warmed to reflux for 16 hours. After cooling to room temperature, 2NHCI (10 mL) was added dropwise and
the reaction mixture partitioned between ethyl acetats and water. The separated organic phase was washed with
saturated aqueous sodium hydrogen carbonate (2x), brine (1x), dried (Na,SO,4), and evaporated in vacuo 1o give
a colourless oil. Purification by column chromatography on silica gel, eluting with dichioromathane gave the title
compound as an oil (0.32 g). TLC (Si0,:CH,Cl,): R=0.2.
B. {R)-5-(Ethyisulphonylethenyl)-3-{N-Benzyloxycarbonyipyrtolidin-2-yimethytl)-1H-indole

ethyt}-1H-indole

The compound from procedure a) above was coupled with ethyl vinylsuiphone under standard conditions
described above, to give the title compound as a foam. Anal. Calcd for CogHpgN2O4S8*18 CH,Cly: C,66.15; H,
6.15; N,6.05. Found: C,65.16; H,6.17; N,5.97. {25 = -50° (0.1, MeOH).

C. {R)-5-{2-Ethylisuiphonyiethyl}-3

rrolidin-2-yimethy{)-tH-indole
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wherein R err] is halogen and R err], R err] and n are as defined above,
with a conpound of the fornula: . o
CH err]=CHR[ err] where R err] is as defined above, using transition

met al catal ysis. REPLACEMENT SHEET
- 27 -

The compound prepared in procedure b} above, was hydrogenated tinder the standard condition described
above, to give the title compound as a foam. Anal. Caled for C7H4N20,S+1/2 CH,Cly: C,63.07; H,7.48; N,8.63.
Found: C,62.90; H,7.25; N,8.58. []25 = ~11° {c=0.1, MaOH).

EXAMPLE 24

General Synthesis of {R}-3-{N-alkyl-pyrrolidin-2-yimethyl}indoles
A. (R}-3-(N-Ethyipyrrofidin-2-yimethyl}-5-(2-ethylsulphonyiethyi)-1H-indole

¢ To a solution of (R)-3-{pyrrolidin-2-yimethyl)-5-(2-sthyisulphonylethyl)-tH-indole (0.27 g, 0.8 mmol} in dimeth-
yiformamide (dried over 4A sieves) (5 mis), was addad sodium carbonate (90 mgs) and ethy| iodide (0.07 mis,
0.88 mmol} at room temperature. The mixture was heated at 120°C under nitrogen for 16 hours. After cooling to
room temperature the reaction mixture was partitioned between ethyl acetate and water. The saparated organic
phase was washed with water (3x), dried (Na,SO,) and evaporated in vacuo to give an oil. Purification by column
chromatography on silica gel, eluting with CH,Cly: EtOH: NH,OH (90:10:0.5) gave the title compound as a gum
(100 mgs). Anal. Calcd for CgHpsN,OpSe1/4 CH,Cly. 1/2 H20: C,61.04; H,7.85; N,7.40. Found: C,60.80; H,7.69:
N,7.48.[0]25 + 60° (c=0.1, MeOH).
B. The following examples were prepared using the procedure described in a) above but with the appropriate alkyl
halide in place of ethyl iodide. The alky} halide couid be iodide or bromide with the optional presence of sodium
fodide. Solvents used were eithar dimethylformamide or dimethylacetamide.

E150,
H
35
Re Isolated Form Analysis % (Theoretical in brackets) | [0J25 D ¢=0.1 MeOH
Cc H N
iPr . Gum 1/10 CH,Cl, 64.16 8.17 7.55 +24°
1/4 HO (64.29 8.24 7.48)
* CHaCH(CH,CH,) Gum 1/2 CH,Cl, 1/4 60.68 7.9 _ 7.08 -3°
{isomer 1- R.f. 0.40 HO {60.97 7.97 6.62)
Si0,, CHyCly:MeOH:
NHg {90:10:1)
* CH4CH(CH,CHg) Gum 1/8 CH,Cl, 65.19 8.13 7.45 +26°
(isomer 2 - R1. 0.38 (65.53 8.40 7.24)
Si0,, CH,Cly:MeOH:
NH,(80:10:1))
nPr Gum 1/20 CH,Cl, 3/5 64.04 8.1¢ 7.52 +62°
H0 {63.77 8.36 7.42)
(CH3),CHCH, Gum 1/2 H,0 65.32 8.49 6.87 +80°
(65.40 8.63 7.26)
* CHg(CH4CH,) Gum 2/3 '.'120 65.72 8.82 7.10 +65°
CHCH, {S-isomer) {65.63 8.85 6.96)
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26. The process according to claim25 wherein the conpound of formula |1
Is an R enantioner. 27. A process according to claim25 or 26 wherein for

the conpound of formula IIl Rlerr] is hydrogen; Rerr] is, ogen or
methyl; and Rlerr] is -SQerr]NHR err], NHSQerr]R[err]ﬁ"'—%gg’? TREHERT]
-(CCONHR[err] or -NH(C=0)R[err], whereigﬁe[r] and Rlerr] are as defined
in claim?22. 28. A conpound according to claiml1l which is

(R) - 5- (et kyhgsiepgsul fonyl met hyl ) - 3- (N-net hyl pyrrotidin-2-yl methyl) - 1
H-i ndol e. 29l. % conpound according to claim1 which is
(R) - 5- ( 2- ploravi-geth ie2-YiméthyiidHdddolaet hyl pyrrol i di n-2-yl nethyl)-1 H

I ndel e. 30. A conpound accorhdi ngl to clai nl1 1 which i ls (1
R) - 5-( 2- HasRiprisHY igfio- H?dp ' 15 y n L) and
( ) ( 2 pril)%r;‘o?genated over 1H o pEllYa'llet: Zn cﬁmﬁ?g a 60%2‘?. Ef%hlgfrgg:rﬁl p:'?;s rﬁﬁﬁm pe?g'tufE‘-tor 16
hours. The reaction mixture was evaporated 1o dryness, and the residue partitioned between ethyl acetate and 10%
aqueous sodium carbonate. The organic phase was dried (Na;SO;), and evaporaled in vacuo. The resulting residue
was purified by column chromatography on silica gel (eluting with 89:10:1 CH,Cly:MeOH:NH,OH) to give ths title
compound {28 mg). Anal. Caled for Cy4H,gNg*1/8 CH,Clyp C,75.42; H,8.18; N,12.46. Found: C,75.50; H,8.51; N,12.08.
[6]25 = + 60.2° (c=0.088, CHCl,).

EXAMPLE 26

mtng*BengloﬂcarboanurrolIdln-2-1Icarbon¥!);5-bromo-1H-indole

Two solutions containing the reactants were prepared separately as follows: To a stirred solution of N-benzyloxy-
carbonyl-D-proline (1.0 g) in anhydrous dichloromethane (2 mi) and N,N-dimethylformamide {1 drop) was added oxalyl
chioride {0.5 mL), and the resulting solution was stirred at room temperature for 1.5 hours. The solution was evaporated
under reduced pressure, and remaining solvent was removed under high vacuum to give the N-benzyloxycarbonyl-D-
proline acid chloride. At the same tims, a solution of ethyl magnesium bromide (1.4 mL of a 3M solution in ether) was
added dropwise over 5 minutes to a stirred solution of 5-bromoindole (0.75 g) in dry ether {18 mL). The mixture was
stirred at room temperature for 10 minutes, heated under reflux for 2 hours, then cooled to -30°C. A solution of the
above N-benzyloxycarbonyl-D-proline acid chioride in dry ether (4 mL) was added dropwise with stirring, and stirring
was continued for a further 1 hour. Ether (12.5 mL) and saturated aqueous sodium bicarbonate (6.5 mL) were added,
and the temperature was allowed to riss to room temperature. Stirring was continued for a further 10 minutes and the
rixture was filtered. The solid was washed well with ethyl acetate, and the combined filtrate and washings were washed
with water, brine and dried (MgSO,). Evaporation of the solvent gave an oil which was chromatographed on silica gel.
Elution with ethyl acetate gave the titie compound as a foam (0.82 g): LAMS, m/z {relative intensity) 428 (M+ with 81gy,
5), 426 {M+ with 798y, 5), 224 (19), 222 (21), 204 (62), 160 (68), 91 (100). Anal Caicd for CpyH,9BrN,O5: C,59.02; H,
4.48; N,8.56. Found: C,58.85; H,4.51; N,6.38%.

EXAMPLE 27

{R)-5-Bromo-3-{N-methylpyrrolidin-2-yimethyl)-1H-indole

A solution of {R)-3-(N-benzyloxycarbonyl-pyrrolidin-2-ylcarbonyl)-5-bromo-1H-indole (1.04 g) in dry tetrahydro-
furan {20 mL) was added dropwise to a stirred suspension of lithium aluminium hydride (0.27 g) in dry tetrahydrofuran
(15 mL) at room temperature under an atmosphere of dry nitrogen. The mixture was heated under reflux with stirring
for 18 hours and then cooled. Additional lithium atuminium hydride (50 mg) was added and refluxing was continued
for an additional 3 hours. The mixture was again cooled, lithium afuminium hydride (40 mg) was added, and refluxing
was continued for a further 18 hours. The mixture was cooled and water (0.44 mL) was carefully added with stirring,
followed by 20% aqueous sodium hydroxide (0.44 mL), followed by more water (1.33 mL). The mixture was diluted
with ethyl acetate and filtered through Celite (trademark) filter aid. The filtrate was washed with water, brine and then
dried (Na,SO,). Evaporation of the solvent gave an oil which was chromatographed on sifica gel. Elution with dichlo-
romethanse/ethanol/concentrated aqueous ammonia (80:10:0.5) gave the title compound as a solid (0.51 g), m.p.
137-140°C (from dichioromethane/hexane); IR (KBr) 1620, 1595, 1570, 1480, 1450, 1435 cm!; 1H NMR (DMSO-dg)
5 11.05 (br s, 1H), 7.65 (br d, 1H), 7.31 (d, J=8.6 Hz, 1H), 7.21 (br d, 1H), 7.16 (dd, J=1.8 and 8.6 Hz, 1H), 3.03-2.94
(m, 2H), 2.47 (dd, J=9.2 and 14.0 Hz, 1H), 2.36-2.26 {m, 1H), 2.33 (s, 3H), 2,09 (dd, J=8.7 and 17.3 Hz, 1H), 1.73-1.38
{m,4H); 13C NMR (DMSO-dg) 3 134.8, 129.5, 124.7, 123.2, 120.7, 113.4, 112.1, 110.9, 66.1, 67.0, 40.5, 30.9, 29.1,
21.6; LAMS, m/z {relative intensity) 204 (M* with 81Br, 1), 293 (2), 292 (M* with 79Br, 1), 210 {14), 208 (15). 154 (8),
129 {42), 128 (19), 101 {26), 85 (57), 84 (100), 83 (30); [«]5 = + 62° (methanol, ¢ = 0.10). Anal Caled for Cy4H7N2Br.
0.25 H,O: C, 56.48; H, 5.93; N, 9.41. Found: C, 56.65; H, 5.69; N,9.23.
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EXAMPLE 28
R)-5-(2-Ethylsulphonylethenyl)-3-{N-methyl-pyrroildin-2-yIimethyl)-1H-indole

A mixture of (R}-5-bromo-3-(N-methylpyrrolidin-2-yimethy()-1H-indole (0.25 g}, ethyl vinyl suiphone (0.14 g), tri-o-
tolylphosphine (0.075 g), palladium (ll) acetate (0.018 g), triethylamine (0.25 mL) and acetonitrile (3 mL) was heated
under refiux for 17 hours in an atmosphere of nitrogen. The mixture was evaporated and the residus was chromato-
graphed on silica gel. Elution with dichloromethane/ethanol/ concentrated aqueous ammonia (80:8:1) gave the fitle
compound as a foam (0.185 g): TLC {dichloromethane/-ethanol/ concentrated aqueous ammonia, 80:10:1): R = 0.5.
Anal. Calcd for CygHagNoO5S. 0.2 CH,Cly: C,62.55; H,7.04; N,8.02. Found: C,82.65; H,6.94; N,7.92.

EXAMPLE 29

(R)-5-(2-Ethyisuiphonylethy! }3-(N-methyipyrrofidin-2-yimethyl)1 H-indole

(R)y-5-(2-Ethylsulphonylethenyl)-3-(N-methyl-pyrrofidin-2-yimethyl)-1H-indole (157 mg)} was dissolved in & mixture
of sthanolic hydrogen chioride [prepared by addition of acetyl chioride (0.043 mL) to ethanol (10 mL)], N,N-dimethyl-
formarmide {7.5 mL) and water (0.1 mL) and the solution was shaken under a hydrogen atmosphere (15 psi) at room
temperature for 18 hours in the presence of 10% palladium on carbon (150 mg). The mixture was filtered through
Arbacel (trade mark) filter aid and the residue was washed well with ethanol. The combined filtrate and washings were
evaporated under reduced pressire and the residual oil was partitioned between ethyi acetate and 2M aqueous sodium
carbonate solution. The organic layer was separated, washed three times with water followed by brine and then dried
(Na,S0,). Evaporation of the solvent gave an oil which was chromatographed on silica gel. Elution with dichiorometh-
ane/methanol/ concentrated aqueous ammonia (30:10:1) gave the title compound as a gum (110 mg). TLC {CH,Cl,/
CoHgOH/NHg; 90:10:1): Ry = 0.3; [o?5 = 462° (methanol, ¢ = 0.10). Anal. Calcd for CygHpgN,0,8. 0.05 CH,Cly: C,
63.21; H,7.67; N,B.17. Found: C,63.55; H,7.61; N,8.41%.

EXAMPLE 30

R)-5-(2-Ethylsulphonylethy!}-3-(N-methyi lidin-2-yimethyi)>-1H-indole hemisuccinate

A solution of succinic acid (69 mg) in hot ethanol (3.5 mL) was added slowly with stirring to a solution of (R)5-
(2-ethylsulphonylethyl)-3-(N-methylpyrrolidin-2-yimethyl}-1H-indole free base (380 mg} in ethanol (3.5 mL). The solu-
tion was evaporated and the residue was triturated first with ether and then with ethyl acetate to give the title compound
as a solid {375 mg): mp 59-82°C: [«]?5 = + 36° (methanol, ¢ = 0.10). Anal. Caled for C;gNagN,O,8. 0.5 C4HgO,. 0.25
CH4CO,C,Hs. 0.5 H,0: C,58.00; H,7.42; H,6.68. Found: C,69.17; H,7.37; N,6.73. ’

EXAMPLE 31

R)-5-(2-Benzenesulphonylethenyl)-3-(N-methyl rolidin-2-yimethyl)-1H-indole hydrobromide

A mixture of (R)-5-bromo-3-{N-methylpyrrolidin-2-yimethyl)-1H-indole (0.25 g), phenylvinylsulphone (0.19 g), tri-
o-tolylphosphine (0.075 g), palladium (Il) acetate (0.0125 g), triethylamine {0.25 mL) and acetonitrile (2.5 mL) was
heated under refiux for 42 hours in an atmosphere of nitrogen. The solvent was evaporated and the residue was
chromatographed on silica gel. Elution with dichloromethane/methanol/ concentrated aqueous ammonia (90:10:1)
gave the title compound as a foam (0.24 g): Anal. Calcd for CopNagNoO,S. HBr. 1/3 CH,Cly: €,54.77; H,5.29; N,5.72.
Found: C,55.00; H.4.85; N,5.58.

EXAMPLE 32
R 2-Benzenesuiphonyiethyl)-3-{N-methyipyrrolidin-2-vimethyl}-1H-indole

A solution of (R)-5-(2-benzenesulphonylsthenyl)-3-N-methylpyrrolidin-2-yimethyl}-1N-indole hydrobromide (0.214
g) and 10% palladium on carbon {0.15 g) in a mixture of absolute ethanol (10 mL}, N,N-dimethyiformamide (1 mL) and
water (2 drops) was shaken under a hydrogen atmosphere {15 psi) at room temperature for 18 hours. The mixture was
filttared through Celite {trademark) filter aid and the residue was washed well with ethanol. The combined fiitrate and
washings were evaporated under reduced pressure and the residue was partitioned betwaen ethyl acetate and 2M
aqueous sodium carbonate solution. The organic layer was separated, washed three times with water, followed by
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31. A conpound according to claiml which is

(R) -5- (net hyl am nosul f onyl net hyl ) - 3- (pyrrolidin-2-ylmethyl)-1Hindole. 32
A conposi tion according to claim5 or 6 where the conpo d of the formul a
(I') is as clainmed in any one of clalrrs 28 to 31. vffMﬂ%ﬁH‘Eﬁmr
use as a nedi carrent as cI ai med in cI aim<Z g@e.r'ei n the corrpound of the
formul a (Ib)rIn one as

an && n l\ e chomates ic tion
cl ai med :%)na\d;@%og}, 3 wﬁgﬁ’& %@?ﬁéﬁ&%ﬁ “ﬂtfo gg;ﬂaw ndl's %g’iﬁnﬁff"ogs

18, said corrpound of 2? bein
(R) - 5- ( metgxameuE 33osul | onyl methyl) 3- (N—

2-Benzenesulphonyiethyl}-3{N-methyipyrrolidin-2-yimethyl)-1H-indole hemisuccinate

A solution of succinic acid {95 mg) in ethanol (6 mL) was added to a solution of (R)-5-(2-benzenesuiphonylethyi)-
3+{N-methylpyrrolidin-2-ylmethyl)-1H-indole fres base (620 mg} in ethanol {5 mL). The solution was evaporated to give
the title compound as a foam (680 mg}. [o]25 = + 29° {methanol, ¢ =0.10). Anal. Calcd for CopNagN,O,S. 0.5 CH,O,.
0.33 C,H5OH. 0.5 Ho0; C,83.59; H,6.92; N,6.01. Found: C,63.52; H,6.91; N,6.12.

EXAMPLE 34
R -_5- 244-Methyliphenylsulphonyliethenyi]l-3-(N-methyipyrrolidin-2-yimethyl)-1H-indole

A mixture of (R)-5-bromo-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole (0.40 g), 4-methyiphenyivinyl-sulphone
{0.273 g), tri-o-tolyiphosphine (0.085 g), palladium (H) acetate {0.031 g), triethylamine {0.42 g), and acstonitrile (20
mL) was heated under reflux for 16 hours in an atmosphare of nitrogen. The mixture was cooled and partitioned between
ethyl acetate and 10% aqueous sodium bicarbonate solution. The organic layer was washed with brine, dried (Na,SO,)
and evaporated. The residual orange oil was chromatographed on silica gel. Elution was commenced with dichlo-
romethane/methanol (80:10), followed by dichloromethane/msthanol/concantrated aquacus ammonia (90:10:0.25),
gradually increasing the concentration of concentrated aqueous ammonia to 1%. The later product-containing fractions
were evaporated to give the title compound as a foam (226 mg): [025 = + 71° {methanol, ¢ = 0.10). Anal. Calcd for
CoaqHagN20,8. 0.15 CHLCly: C,68.27; H,6.51; N,6.88. Found: C,68.26; H,6.54; N,6.99.

EXAMPLE 35

[R)-5-[2-{4-Methyiphenyisulphonyljethy|-3-(N-methylpyrrolidin-2-yimethyt)-1H-indole

A solution of {R)-5-[2-(4-methylphenyl-sulphonyljethenyl]-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole (0.18 g}
and 10% palladium on carbon (0.20 g) in ethanolic hydrogen chloride [prepared from absolute ethanol (25 mL) and
acetyl chioride (35 uL)] was shaken under a hydrogen atmosphere (15 psi) at room temperature for 16 hours. The
reaction mixture was filtered through Celite (trademark) filter aid and the residue was washed well with aethanol. The
combined filtrate and washings were evaporated under reduced pressure and the residue was partitioned between
ethyl acetate and 2M aqueous sodium carbonate solution, The organic layer was saturated, washed three times with
water, followed by brine and dried (Na,S0,). Evaporation of the solvent gave a gum which was chromatographed on
silica gel. Elution with dichioromethana/methancl/concentrated aqueous ammonia (90:10:0.28) gave the title com-
pound as a foam (108 mg) : {o]25 = + 30° {(methanoal, ¢ = 0.10). Anal. Caled for CpaHpgN20,S. 0.05 CHyCly. 0.5 H0:
C.67.55; H,7.15; N,6.84. Found: C,67.51; H,7.04; N,6.95.
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met hyl pyrrolidin-2-ylnethyl)-1 Hindole. 36. A process according to claim
18, said conpound of fornula (I) being

(R) - 5-(2- phenyl sul phonyl et hyl ) --3- (N- net hyl - pyrrolidin-2-ylmethyl)-1
Hindole. 37. A process according to claim18. said conpound of fornula
(1) being (R -5-(2- henyl sul phonyl et hyl) 3B-( N- et hyl -

pyrrolidin-2-yl mefldys) -1 Hindol e hem succinate. 38 A pﬁEEEWMM(HHEE'FQ to
claim18, said corrpgﬁund of the forrrul a (1) being

(R)-5-(rrethy|amn RERHY™Y2 3- pyr - rolidin- 2y|rrethy|) 1Hi ndol e.

R

_ (‘N’ua

\

\ R, O
N t
N
i
P

“1

wherainnis 0, 1, or 2; R, is hydrogan; R, is selected from hydrogen, halogen, cyano, OR;, -(CHy)y-(C=O)NRgRg,
~(CHy)m-SONReRg, ~{CHa)mNRZC=O)Rs, ~(CHy)n-NF;SOsRg, CHo)m-S(OhRe: -(ChalmNR7(C=OINRgR,,
~{CHg) m-NR7(C=0) OR,, and -CH=CH(CH,),Ryq; R, is selected from hydrogen and C, to Cg linear or branched
alkyl; R, is selected from hydrogen, Cy to Cg alkyl, and aryl; Rg and Rg are independently selected from hydrogen,
C, to Cg alkyl, aryl, and C, to C, alkyl-aryl or Rg and Rg taken together form a 4, 5, or 6 membered ring; Ry and
Rg are independently selected from hydrogen, C; o Cg alkyl, aryl, and C, to C; alkyl-aryl; Ry is selected from
hydrogen, C, to Cg alkyl, aryl, and C, to C4 alkyl-aryl; Ryq is selected from -(C=O)NRsRg and -SO,NR5Rg, wherein
Rs and Rg are defined as above, and -NR;{C=0)Rg, -NR;SO,Rs, -NR7{(C=O)NRsRs, -S{0),Rg and -NR;(C=0)
OR,, wherein Ry, Ra, and Ry are as defined above; yis 0, 1, 0r 2, xis 1 or2; mis 0, 1, 2, or 3; and the above aryl
groups and the aryi moieties of the above alkylaryl groups are independently selected from phenyl and substituted
phenyl, wherein said substituted phenyi may be substituted with one to three groups selected trom C, to C4 alkyl,
halogen, hydroxy, cyano, carboxamido, nitro, and C, to C, alkoxy, and the phamaceutically acceptable saits there-
of, with the provisos that: :

{iy when R, and R, are hydrogen and n is 2, R; is not hydrogen or C,-Cg linsar or branched alkyl when the
compound of the formula {[) is a free base;

(i} when R, and R, are hydrogen, R, is mathyl and n is 2, the compound of the tormula (l) is not a phama-
cautically acceptable acid addition saft thereof;

{iiiy when R,, R, and Ry are hydrogen and n is 2, the pharmacsutically acceptable salt of the compound of the
formula (1) is not the hydrochioride or picrate;

(iv) when R, is hydrogen, R, is hydroxy and Ry is methyl, n is not 2 when the compound of the formula (1) is
a free base or tha phamaceutically acceptable salt is the picrate or % oxalate; and

(v} when R, and R, are hydrogen and R, is hydroxy, n is not 2 when the compound of the formula (1} is a free
base or the phamaceutically acceptable salt is the picrate or hydrogensuccinate.

2. The H enantiomer of a compound according to claim 1.

3. Acompound aceording to claim 1 whersin R, is hydrogen; R, is -(CHo)y-SOaNHRg, ~(CH)y-NHSO,Rg, -(CHa)y:
SO,Rg, ~(CHy)-(C=OINHRg, or -(CHj,),,-NH(C=0)Rg; R, is hydrogen or methyl; and m, Rg and Rq are as defined
in claim 1.

4. A compound according to claim 1, said compound being selected from:

{R)-5-methoxy-3-{N-methylpyrroiidin-2-yimethyl)-1H-indole;
(R)-5-bromo-3-({N-methylpyrrolidin-2-yimethyl})-1H-indole;
(R)-5-(2-ethylsulfonylethyl}-3-{N-methylpyrrolidin-2-yimethyl)-1H-indole ;
{R)-5-{2-methylaminosulfonylethyl)-3-(N-methyipyrrolidin-2-yimethyl)-1H-indole ;
(R)-5-(2-methyfaminosuifonylethyl)-3-{pyrrolidin-2-yimethyl)-1H-indole ;
(R)-5-{methylaminosulfonyimethyl)-3-(N-methylipyrrolidin-2-yimethyt}- 1H-indole ;
{R)-5-carboxamido-3-(N-methylpytrolidin-2-yimathy!)-1H-indole ;
{R)-6-(2-methylsulfonylathyt}-3-(N-methylpyrrolidin-2-yl-methyl)-tH-indole ;
(R}-5-(2-mathylsulfonamidoethyl)-3-(N-methylpyrrotidin-2-yimethyl)-1 H-indols;
(R)-5-(2-aminosuiphonylethenyl}-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole ;
{R)-5-{2-aminosulphonylethyl)-3-(N-methylipyrrolidin-2-yimethyl-1H-indole;
(R)-5-(2-N,N-dimethylaminosiiiphonylethyl)-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole ;
{R)-5-(2-phenylsuiphonylethyl)-3-(N-methyipyrrolidin-2-yimethyl)-1H-indole hemlsuccmate,
{R)-5-(2-athylisulphonylethy!)-3-(N-methylpyrrofidin-2-yimethyl}-1H-indole hemisuggci
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(R)-S-(2-phenylsulphonyletr§yl)-3-(N-methylpyrroiidin—Z-ylmethyl)-t H-indole ;
(R)-5-(3-benzenecarbotylaminoprop-1-enyl)-3-(N-methylpyrrolidiri-2-yimethy!)-1H-indole ;
(R)-5-(2-{2-methylphenyisulphonyl)ethy()-3-(N-methylpyrrolidin-2-ylmethyl)-1H-indole :
(R)-5-(3-methylsulphonylaminoprop-1-enyl)-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole ;
(H)'5'(2m0|9honylethyt)-3-(N-2-propylpyrrolidin-2-ylmethyl)-1 H-indole;
(R)-5-(2-ethylsulphonylethy!)-3-{pyrrolidin-2-yimethyl)-1H-indole :
(R)-5-{2-{4-methyiphenyisulphonyfjethenyl)-3-(N-methylpyrrolidin-2-yimethy)-1H-indole; and
(R)—S-(z-meﬂ'nylsulfonamidomethyl)~3~(N-methylpyrrolidin-z-ylmethyl)-1 H-indole.

A pharmaceutcal composition for treating a condition selected from hypertension, deprassion, anxiety, eating dis-
orders, obesity, drug abuss, cluster headachs, migraine, pain, and chronic paroxysmal hemicrania and headache
associated with vascular disorders comprising an amount of a compound according to any one of claims 1 to 4
effective in treating such a condition and a pharmaceutically acceptable cartier.

A pharmaceutical composition for treating disorders arising from deficient serotonergic neurotransmission com-
prising an amount of a compound according to any one of claims 1 to 4 effective in treating such a disorder and
a pharmacasutically acceptable carrier. : .
A compound of the formula (1), or a pharmaceutically acceptable salt or composition thersof, as claimed in any
one of claims 110 4 and 5 and 6, respectively, for use as a medicament.

The use of a compound of the formuia (1), or of a pharmaceutically acceptabie salt or composition thereof, as
claimed in any one of claims 1 to 4 and § and 6, respectively, for the manulacture of a medicament for treating a
condition selected from hypertension, deprassion, anxiety, eating disorders, obesity, drug abuse, cluster headache,
migraine, pain anc chronic paroxysmal hemicrania and headache associated with vascular disorders.

The use of a compound of the formula (1), or of a pharmaceutically acceptabie salit or composition thereof, as
claimed in any ane of claims 1 to 4 and 5 and 6, respectively, for the manufacture of a medicament for treating
disorders arising from deficient serotonergic neurotransmission.

. A compound of the formula

T

wherain Wis -CO,R,; or Ry, Qis CHaor C=0; nis 0, 1 or 2; R, is hydrogen; R, is selected from hydrogen, halogen,
cyano, OR, -(CHy)y-(C=O)NRsRe, -(CHz)m-SC,NRgRg, ~(CHy)y-NR7(C=0)Rg. ~(CHy)r"NR7SO0,Rg, ~(CHa)y-S
(O)xRg, -(CH, ) NR7(C=O)NRgRg, -(CHy)y,-NR7{C=O)JOR,, and -CH=CH(CH,) yRig xis1or2 mis0,1,2,0r 3;
R is selected from hydrogen and C, to Cg linear or branched alkyl; R, Is selected from hydrogen, C, to C; alkyl,
and aryl, Rg and R are independently selected from hydrogen, C, to Cg alkyl, aryl, and C, to C, alkyl-aryl or Rg
and Rg taken together form a 4, 5, or § membered ring; Ry and Rj are independently selected from hydrogen, C,
to Cg aliyl, aryl, and C, to C, alkyl-aryl; Ry is selected trom hydrogen, C, to Cg alkyl, aryl, and C, to C; alkyl-aryl;
Ry is sslected from -(C=O)NR;Rg and -SO,NR;Rg, whersin R and Rg are defined as abovs, and -NR7(C=0)Ra,
-NR;SO;Rg, -NRAC=0)NR;5Rg, -S(O)Rg and -NR;(C=0)OR,, wherein Ry, Rg, Rg and x are dafined as above; y
180, 1, or 2; Ry, is selected from C, to Cy alkyl, benzyt and aryl; and the above aryl groups and the aryl moisties
of the above alkyl-aryl groups are independently selected from pheny! and substituted phenyl, wherein said sub-
stituted phenyl may be substituted with one to three groups selected from G, to C, alkyl, halogen, hydroxy, cyano,
carboxamido, nitro, and C, to C, alkoxy, with the provisos that:

(i) when Qs CH,, W is not Ry;
(1) when R, and R, ara hydrogen, Q is C=0 and n is 2, W is not hydrogen or neo-pentyl; and

(iii) when R, and R, are hydrogen, Q is C=O and n is 1, W is not hydrogen or ben: rbonyt:
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11. The R enantiomer of a compound according to claim 10.

12. A compound according & claim 10, said compound being a compdund &1 the formula

.} s *

wherein n, Ry, Ry and Ry, are as defined in claim 10.

13. The R enantiomer of a compound according to claim 12.

14. Acompound according to claim 12 wherein R, is hydrogen; Ry is -(CHg),,-SO,NHR;, ~(CHg)py-NHSO,Rg, -(CHa)
SO2Rg, ~(CHa)y-(C=0)NHRg or ~(CH,),,,"NH(C=O)Rg; mis 0, 1, 2, or 3; R is hydrogen, C, to Cg alkyl, aryl, or C,
to C; alkyl-aryl; Ry, is selected from C, to Cg alkyl, benzyl and aryl; and the above aryl groups and the aryl moieties
of the above alkylary! groups are independently selected from phenyl and substituted phenyl, wherein said sub-
stituted phanyl may be substituted with one to three groups selected from Cy to C4 alkyl, halogen, hydroxy, cyano,
carboxamido, nitro, and C, to C, alkoxy.

15. A compound according to claim 1, said compound being a compound ot the formula

{1:

wherein n, R,, Ry and Ry, are as defined in claim 1.

16. The R enantiomer of a compound according to claim 15.

17. A compound according to claim 15 wherein R, is hydrogen; R, is hydrogen or methyl; and Ryg is -SONHRg,
NHSO,Rg, -8O,Rg, -(C=0)NHR; or -NH(C=0)R,, wherein Rg and Ry are as defined in claim 1.

18. A process for preparing a compound of the formula

N 1

N
i
Ry

whereinnis O, 1, or 2; R, is hydrogen; R, is selected from hydrogen, halogen, cyano, ORy, -(CHy)-(C=0O)NRgR;,
~(CHy),-SO,NRgRg, ~{CH,)m-NRy{(C=0)Rg, ~(CHy)ym-NR7SO,Rg, ~(CH)m-8{0),Rg, -(CHy)m-NR7C=0)NRsRs,
-(CHy),"NR;(C=0)OR, and -CH=CH(CH_,),R0; Ry is selected from hydrogen and C, to C; linear ar. branched —
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alkyl; B4 is selected from hydrogen, C, to Cg alkyl, and aryl; Rg and Rg are independently selectad from hydrogen,
C, to Cg alkyl, aryl, and C, to Cy alkyl-aryl or Rs and Rg taken together form a 4, 5, or 8 membered ring; R; and
Rg are independently selected from hydrogen, C, to Cg alkyl, aryl, ahd &; to C; alkyl-ary!; Rg is selected from
hydrogen, C, to Cg alkyl, aryl, and C, to C, alkyl-aryl; Ry is sselected from -(C=O)NRgsFRg; and -SO,NRR;, wherain
Rg and Ry are defined as above, and -NR;{C=0)Rg, -NR;SO,Rg, -NR;{C=O)NRsRs, -S{0), Rz and -NR,(C=0)
OR,, wherein Ry, Rg, and Ry are as defined above; yis 0. 1,or2;xis 1or2; mis 0, 1, 2, or §; and the above aryl
groups and the aryl moisties of the above alkylaryl groups are independently selected from phenyl and substituted
phenyl, wherein said substituted phenyl may be substituted with one to three groups selected from C; to C, alkyl,
halogen, hydroxy, cyano, carboxamido, nitro, and C, to C, alkoxy, with the provisos that:

(i) when R, and R, are hydrogen and n is 2, R; is not hydrogen or C;-Cg linear or branched alkyt when the
compound of the formula (I) is a fres base;

() when R; and R, are hydrogen, R, is methyl and n is 2, the compound of the formula ([) is not 2 phama-
ceutically acceptable acid addition salt thereof; .

{iiy when R,, Rz and Ry are hydrogen and n is 2, the pharmacautically acceptable sait of the compound of the
formula (1) is not the hydrochloride or picrate;

{iv} when R, is hydrogen, R, is hydroxy and R is methyl, n is not 2 when the compound of the formula {1y is
a free base or the pharmaceutically acceptable salt is the picrate or % oxalate; and

(v) when R, and R are hydrogen and R, is hydroxy, n is not 2 when the compound of the formula (1) is a free
base or the pharmaceutically acceptable salt is the picrate or hydrogensuccinate,

comprising

{a) reducing a compound of the formula

R, y ]
A\ v

LY

{

ke

where Q is CH, or C=0, W is -CO,Ry; or Rg, and R4 is C; to C; alkyl, benzyl, or aryl, and Ry, Ry, and Ry4
are as defined above;

(b) where Ry is -CH=CH(CH,),R,o and Ry, is as defined above by reacting a compound of formula | where
Ry is H or C; 1o G finear or branched alkyl and R, is halogen and R, is defined as above with a compound
of the formula CH,=CH(CH,), R, where R, is as defined above using transition metal catalysis; or

{c) reacting the compound of formula | where R; is hydrogen and R, and R, are as defined above with a
compound of the formuia A3-Z where R; is Cy to Cg linear or branched alkyl and Z is halogen and base; and,

if desired, converting a compound of formula 1 {o a pharmacsutically acceptable salt thereof.
19. The process according to claim 18 wherein the compound of formulz | is an R enantiomer.
20. A process according to claim 18 wherein for the compound of formula 1, Ry is hydrogen; Ry is -(CHy)r,-SONHR;3,
~{CHy)y-NHSOZRg, ~(CHp)p-SO,Rg, -(CHp)m-(C=O)NHRs, or ~(CHy),“NH(C=0)Rg; Ry is hydrogen or methyl; and
m, Rg and Rg are as defined in claim 18,
21. A process according to claim 18, said compound of formula | being selected from:
{R)-5-methoxy-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole;
{R)-5-bromo-3-(N-methylpyrrolidin-2-ylmethyl)-1H-indole;

(R)-5-{2-sthylsulfonylethyl)-3-{N-methylpyrrolidin-2-yimethyl)-1 H-indole;
(R)-5-(2-methylaminosulfonylethyl)-3-(N-methyipyrrotidin-2-yimethyl)-1H-indole ;
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A

(R)-5-(2- methylammosuﬁonylethyl)—s {pyrrolidin-2-yimethyl)- -1H-indole;
(H)-s-(methylamlnosulfonyImethyI)-3-(N~methylpyrrolldan-2-ylmathyl)- 1H-indole;
{R)-5-carboxamido-3-{N-methyipyrrolidin-2-yimethyl)-1H-indole;
(R)-5-(2-methylsultonylethyl)-3-(N-methyipyrrolidin-2-yl-methyl}- 1H-indole;
{R)-5-(2-methyisuifonamidosthyl)-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole;
{R)-5-{2-aminosulphonylethenyl)-3-(N-methylpyrrolidin-2-yimethyl)}-1H-indole;
{R)-5-(2-aminosulphonylathyl)-3-(N-methyipyrrolidin-2-yimethyl)-1H-indole;
{R)-5-(2-N,N-dimethylaminosulphonylethyl}-3-(N-methylpyrrolidin-2-yimethyi)-1H-indole;
(R)-5-(2-phenylsulphonylethy!)-3-(N-methylpyrrolidin-2-yimethyl}-1H-indole hemisuccinate;
{R)-5-(2-sthylsulphonylethyl}-3-(N-methyipyrrolidin-2-yimethyl)-1H-indole hemisuccinate;
{R)-5-(2-phenylsulphonyiethyl)-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole;
(R)-5-(3-benzenecarbonylaminoprop-1-enyl)-3-(N-methyipyrrolidin-2-ylmethyl)-1H-indole ;
(R)-5-(2-(4-methylphenylsulphonyl)ethyt}-3-(N-methylpyrrolidin-2-yimethyl)- 1H-indole;
(R)-5-{3-methylsulphonylaminoprop-1-enyl)-3-(N-methylpyrrolidin-2-yimethy()-1 H-indole;
(R)-5-(2-sthylsulphonylethyl)-3-(N-2-propylpyrrolidin-2-yimethyd}-1H-indole ;
(R)-5-(2-ethylsulphonylethyl)-3-(pyrrolidin-2-yimethyl}-1H-indole;
(R)-5-(2-(4-methylphenylsulphonyl)ethenyl}-3-(N-methylpyrrolidin-2-yimethyl)-1H-indole; and
(R)-5~(2-methylsulfonamidomethyl)-3-(N-methylpyrrolidin-2-yimethyl-1H-indole.

22, A process for preparing a compound of the formula

H
n’

'S

Rz

M

"

wherein W is -CO,Ry,; Q is C=0; n is 1; R, is hydrogen; R; is selected from hydrogen, halogen, cyano, OR,,

~(CHp)n-{C=O)NRsRg, ~(CHo)y-SONRsRg, ~(CHy)y-NR7(C=O)Rs, ~(CHo)y-NR7SOR,  -(CHo)m-S(O)F,

+(CHg)"NB7(C=0)NR3Rg, -(CHz)y"NR7(C=0)ORg, and -CH=CH(CH,),R;q; X is 1.or 2 mis 0, 1, 2, or 3; Ry is
selected from hydrogen, C, to Cg alkyl, and aryl, Rg and Rg are mdependently selectéd from hydrogen, C, to Cg
alkyl, aryl, and C, to C, alkyl-aryl or Rg and Rg taken together form a 4, 5, or 6 membered ring; R, and Rg are
independently selected from hydrogen, C, to Cg alkyl, aryl, and C, to C; alkyl-aryl; Ry is selected from hydrogen,
C, to Cg alkyl, aryl, and C, to C; alkyl-aryl; Ry, is selected from -{C=O)NRgRs and -SO,NRgRs, wherein Rg and
Rg are defined as above, and -NR;{(C=O)Rs, -NR;SO5Rg, -NR;(C=0)NRsR,, -S{0),Rs and -NRZ(C=0)OR,,
wherein R;, Rg. Rg and x are defined as above; y is 0, 1 or 2; Ry is selected from C, to Cg alkyl, benzyl and aryl;
and the above aryl groups and the aryl moigtias of the above alkyl-aryl groups are independently selected from
phenyl and substituted phenyi, wherein said substituted phenyl may be substituted with one to three groups se-
lected from C, to C, alky, halogen, hydroxy, cyano, carboxamido, nitro, and C, to C4 alkoxy, with the proviso that
when R, and R, are hydrogen, R, is not benzyl, comprising reacting a compound of the formula

R
—
2 N
]
Ry

wherein R, and R, are as defined above with an acid chloride of a compound of the formula N-CO,R44-proline
with base.

23. The process according to claim 22 wherein the compound of formula V is an R enantiomer.
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24. A process according fo claim 22 or 23 wherein for the compound of formula V R, is hydrogen; Ry is <(CHg)p-
SO,NHRg, -(CHz)m-NHSG’ 3Ry, ~{CHa)m-S00Rg, -(CHz)m-(C-O)NHFis of {CHy)p,-NH(C=0)}Rgs; mis 0, 1, 2 or 3;
Rs is hydrogen, C; to Cg alkyl, aryl or C, to Cg alkyl-aryl; Ryy is selectad frém C, to Cg alkyl, benzyl and aryl; and
the above aryl groups and the aryl moisties of the above alkylaryl groups are independently selected from phenyi
and substituted phenyl, wherein said substituted phenyl may be substituted with one to three groups selected from
C, to C, aliyl, halogen, hydroxy, cyano, carboxamido, nitro, and C, to C, alkoxy.

25. A process for the preparation of a compound of the formula:

R

— Oy

wherein R, and R are as defined in ¢laim 22, n is 0,1 or 2 and R, is selected {from hydrogen and C, to Cg linear
or branched alkyl, comprising reacting a compound of the formula

Cy

()n

\

N
!
R

-

wherein R, is halogen and Ry, Ry and n are as defined above, with a compound of the formuta:
CH2=CHH1O

where R, is as defined abovs, using transition metal catalysis.
26, The process according to claim 25 wherein the compound of formula il is an R enantiomer.

27. A process according to claim 25 or 26 wherein for the compound of tormula Il B is hydrogen; Rg is hydrogen or
mathyl; and Ryq is -SO,NHRg, NHSO,Rg, -SO,R;, -(C=0)NHR; or -NH{C=0)Rg, wherein Rz and Rg are as defined
in claim 22,

28. A compound according to claim 1 which is (R)-5-(methylaminosulfonyimethyi)-3-(N-methylipyrrolidin-2-yimethyf)-
1H-indole.

29, A compound according to claim 1 which is {(R)-5-(2-phenylsulphonylethyl)-3-(N-methylpyrrolidin-2-yimethy!)-1H-
indole.

30. A compotnd according to claim 1 which is (R}-5-(2-phenylsulphonylethyl)-3-(N-methylpyrrolidin-2-yimethyl}-1H-
indole hemisuccinate.

-
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31. Acompound according 10 claim 1 which is (R)-5-(methylaminosulfonyimethyt)-3-(pyrrolidin-2-yimathyl)-1 H-indole.

32. A composition according to claim 5 or 8 where the compound of the formula (1) is as claimed in any one of claims
2810 31.

33. Acompound for use as a medicament as claimed in claim 7 wherein the compound of the formula (1) is as claimed
in any one of claims 28 to 31.

34. Use as claimed in claim 8 or 9 wherain the compound of the formula (1) is as claimed in any one of claims 28 to 31,

35. A process according to claim 18, said.compound of formula (l)' being (R)-5-(methylaminosulfonyimethyl)-3-(N-
methyipyrrolidin-2-yimethyl)-1H-indole.

38. A process according to claim 18, said compound of tormula (1) being (R)-5-(2-phenylsulphonylethyl)-3-(N-methyl-
pyrrolidin-2-yimethyl}-1H-indole.

37. A process according to claim 18, said compound of formula (1) being (R)-5-(2-phenylisulphonylethyl}-3-(N-methyi-
pyrrolidin-2-yimethyl)-1H-indole hemisuccinate.

38. A procsss according to claim 18, said compound of the formuia (I) being {R)-5-{methylaminosulfonyimethyl)-3-pyr-
rolidin-2-yimethyl)-1H-indole.
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INDOLE DERIVATIVES
Abstract
Compounds of the formula
R
%
R, (n
I
N
|
Ry

wherein n is 0, 1 or 2; R, is hydrogen; R, is selected
from hydrogen, halocgen, cyano, OR,, —(CH;),~(C=0)NRR;, =~
(CH,) ,~SO;NR,R,, =(CH,),~NR,(C=0)R,, ~(CH;) -NR,SO,R;, = (CH,),~
S(0),Ry, =—(CH;)u~NR;(C=O)NR:Rs, ~(CHy)n~NR;(C=0)OR;, and -
CH=CH(CH,),R;;; R; is selected from hydrogen and C; to C
linear or branched alkyl; R, is selected from hydrogen,
C; to C; alkyl, and aryl; R, and R are independentl'y
selected from hydrogen, C; to C; alkyl, aryl, and C; to G,
alkyl-aryl or R; and Ry, taken together to form a 4, 5, or .
6 membered ring; R; and R; are independently selected from
hydrogen, C; to C; alkyl, aryl, and C; to C, alkyl-aryl; R
is selected from hydrogen, C, to Cs alkyl, aryl, and C; to
C, alkyl-aryl; R;,; is selected from -(C=0)NRR, and -
SO,NR{R;, wherein Ry and Rs are defined as above, and -
NR,(C=0)R;,  -NR,SOR,, =-NR,(C=O)NR;R,, =-S(O);R, and
-NR,{C=0)0OR,, wherein R,;, R;, and Ry are as defined above;
yis 0,1, 0or2; xis1or2;mis 0, 1, 2, or 3; and the
above aryl groups and the aryl moieties of the above
alkylaryl groups are independently selected from phenyl
and substituted phenyl, wherein said substituted phenyl
may be substituted with one to three groups selected from
C, to C, alkyl, halogen, hydroxy, cyano, carboxamido,
nitro, and C; to ¢, alkoxy and the pharmaceutically
acceptable salts thereof are new. These compounds are
useful psychotherapeutics and are potent serotonin (5-
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HT,) agonists and may be used in thé treatment of
depression, anxiety, eating disorders, obesity, drug
abuse, cluster headache, migraine, pain, chronic
paroxysmal hemicrania and headache associated with
vascular disorders, and other disorders arising from
deficient serotonergic neurotransmission. The compounds

can also be used as centrally acting antihypertensives
and vasodilators.
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