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INDOLE DERIVATIVES 
Background of the Invention 

. --
THIS SHEET HAS BEEN 

REPLACED 

The present invention relates to indole derivatives, to 
processes and intermediates for their preparation, to 

pharmaceutical com.positions containing them and to their 

10 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 1 855,314 and 
European Patent Application Publication Number 313397 refer 

15 to 5-substituted 3-aminoalkyl indolesi. The compounds are 

said to be useful for the treatment of migraine. 
British Patent Application 040279 refers to 3-

aminoalkyl-lH-indole-5-thioamides and carboxamides. The 
compounds are said to be useful in treating hypertension, 

20 Raymond's disease and migraine. 

European Patent Application Publication Number 303506 

refers to 3-poly:hydro-pyridyl-5-substituted-lH-indoles. 
The compounds are said to have 5HT1-receptor agonist and 
vasoconstrictor activity and to be useful in treating 

25 migraine. 
European Patent Application Publication Number 354777 

refers to N-piperidinyl:indolyl:ethyl-alkane sulfonamide 

derivatives. The compounds are said to have 5HT1-receptor 

aqonist and vasoconstrictor activity and to be useful in 

30 treating cephalic pain. 

35 

40 

summary of the Invention 
The present invention relates to compounds of the 

formula 
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wherein n is o, l, or 2; R1 is hydrogen; Rz is selected from 

hydrogen, halogen (e.g., fluorine, chlorine, bromine or 

iodine), cyano, OR., -(.~).-(C=O)NRs~, -(CH2)m-S~NR,~, 

- (CHz}.-NR,(C=O) Rt, -(CHz) .-NR,S02Rg, -(C~).-S (0) xR., - (CHz) .-

5 ~(C=O)NR,~, -(CHz).-NR.,(C=O)OR,, and -CH=CH(CH,.l,R101 R3 is 

selected from hydrogen and C1 to c, linear or branched alkyl; 

R. is selected from hydrogen, C1 to C6 alkyl, and aryl; Rs and 

~ are independently selected from hydrogen, C1 to C6 alkyl, 

aryl, and C1 to C3 alkyl-aryl or Rs and ~ taken together to 

10 fonn a 4, 5, or 6 membered ring; R, and Rg are independently 

selected from hydrogen, C1 to c6 alkyl, aryl, and C1 to c; 
alkyl-arylj R, is selected from hydrogen, C1 to <; alkyl, 

aryl, and C1 to C, alkyl-aryl; R10 is selected from - { C=O) NR5~ 

and -S02lffisRtt, wherein Rs and ~ are defined as above, and 

1.5 -NR-,{C=O)Rg, -NR,S0~8 , -mti(C=O)NRs~, -S(0) 1R1 and -NR7 (C=O)O~, 

wherein R,, Rg, and R, are as defined above; m is o, l, 2 , or 

J; y is o, 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 C1 to C4 alkyl, halogen (e.g., 

fluorine, chlorine, bromine or iodine) , hydroxy; cyano, 

carboxamido, ni tro and C1 to c_. alkoxy and the 

pharmaceutically acceptable salts thereof. These compounds 

25 are useful in treating migraine and other disorders. 

Compounds of the fonnula I wherein Ri is -CH=CH-R10 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., Rands enantiomers) and their 

racemic mixtures. The R enantiomers at the designated 

chiral site in formula I are pref erred. 

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, 



. ---.. 

-3-

THIS SHEET HAS BEEN 
REPLACED 

and they may also be cyclic (e.g., cyclopropyl, cyclobutyl, 
cyclopentyl or cyclohexyl) or be linear or branched and 
contain cyclic moieties. 

Pref erred compounds of the invention are compounds of 
5 the formula I wherein R1 is hydrogen; ltz is -{CH,.) 111-SOzNHRs, -

(~L.-NHS02R111 -(CH,).-So~., -(CH2).-(C=O)NHR,, or -{CHz}ai­

NH(C=O)Rg; ~ is hydrogen or methyl; and m, R.s and R8 are as 
defined above and the pharmaceutically acceptable salts 
thereof. Of the foregoing pref erred compounds, the R 

10 enantiomers at the designated chiral site in formula I are 
more preferred. 

The following compounds are particularly pref erred: 
(R)-5-methoxy-3-(N-methylpyrrolidin-2-ylmethyl)-lH­

indole; 
15 (R)-5-bromo-3-(N-methylpyrrolidin-2-ylmethyl)-lH-

indole; 
(R)-5-(2-ethylsulfonylethyl)-3-(N-methylpyrrolidin-2-

ylmethyl}-lH-indole; 
(R)-5-(2-methylaminosulfonylethyl)-3-{N-

20 methylpyrrolidin-2-ylmethyl)-lH-indole; 
(R)-5-(2-methylaminosulfonylethyl)-3-(pyrrolidin-2-

ylmethyl)-lH-indole; 
(R)-5-(2-methylaminosulfonylmethyl)-3-{N­

methylpyrrolidin-2-ylmethyl)-lH-indole; 
25 (R)-5-carboxamido-3-{N-methylpyrrolidin-2-ylmethyl)-lH-

indole; 
(R)-5-(2-methylsulfonylethyl)-3-(N-methylpyrrolidin-2-

yl-methyl)-lH-indole; 
(R)-5-(2-aminosulphonylethenyl)-3-(N-methylpyrrolidin-

30 2-ylmethyl)-lH-indole; 
(R)-5-(2-aminosulphonylethyl)-3-(N-methylpyrrolidin-2-

ylmethyl)-lH-indole; 
(R)-5-(2-N,N-dimethylaminosulphonylethyl)-3-(N­

methylpyrrolidin-2-ylmethyl)-lH-indole; 
35 (R)-5-(2-phenylsulphonylethyl)-3-(N-methylpyrrolidin-2-

ylmethyl)-lH-indole; 
This Sheet Has .Been ;rn1aced 
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(R)-5-(2-phenylsulphonyethyl)-3-(N-methylpyrrolidin-2-
ylmethyl)-lH-indole hemisuccinate; 

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

5 (R)-5-(3-benzenecarbonylaminoprop-1-enyl)-3-(N-
methylpyrrolidin-2-ylmethyl)-lH-indole; 

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

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

(R)-5-(2-ethylsulphonylethyl)-3-(N-2-propylpyrrolidin-
2-ylmethyl)-lH-indole; 

(R)-5-(2-ethylsulphonylethyl)-3-{pyrrolidin-2-
ylmethyl)-lH-indole; 

15 {R)-5-(2-(4-methylphenylsulphonyl)ethenyl)-3-(N-
methylpyrrolidin-2-ylmethyl)-lH-indole; 

(R)-5-(2-methylsulfonamidoethyl)-3-(N-methylpyrrolidin-
2-ylmethyl)-lH-indole; and 

(R)-5-(2-methylsulfonamidomethyl)-3-(N-
20 methylpyrrolidin-2-ylmethyl)-lH-indole. 

The following are other specific compounds of the 
present invention: 

(R)-3-(N-methylpyrrolidin-2-ylmethyl)-lH-indole; 
(R)-5-fluoro-3-(N-methylpyrrolidin-2-ylmethyl)-lH-

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

indole; 
(R)-5-benzyloxycarbonylamino-3-(N-methylpyrrolidin-2-

ylmethyl)-lH-indole; 
30 (R)-5-(2-aminocarbonylethyl)-3-(N-methylpyrrolidin-2-

ylmethyl)-lH-indole; 
{R)-5-aminocarbonylmethyl-3-{N-methylpyrrolidin-2-

ylmethyl)-lH-indole; 
{R)-5-methylsulfonamido-3-(N-methylpyrrolidin-2-

35 ylmethyl)-lH-indole; and 
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(R)-5-aminosulfonyl-J-{N-methylpyrrolidin-2-ylmethyl)­

lH-indole. 
The present invention also relates to a pharmaceutical 

composition for treating a condition selected from 

5 hypertension, depression, anxiety, 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 

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 
neurotransmission 

arising 
(e.g., 

from deficient serotonergic 
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 treatinq such 

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

5 formula 

v 
10 

wherein W is -C~R11 or ~; Q is CHl or C=O; n, R1 , Ri and R:J 
are as defined for formula I; and R11 is selected from C1 to 

15 c, alkyl, benzyl and aryl, wherein aryl is as defined above. 

20 

25 

30 

35 

The compounds of formula v are· useful as intermediates in 

preparinq compounds of the formula I. 

Accordingly, one qroup of the foreqoinq intermediates 

comprises compounds of the formula 

II 

wherein n, R1, Rz and R11 are as defined above and a second 

qroup of the f oreqoinq intermediates comprises compounds of 

the formula 

[ [I 
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wherein n, R1 , Rs and R10 are as defined a.bove. 

Detailed Description of the Invention 
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Compounds of formula I are prepared .by hydride 

reduction of a compound of the formula 

(N/ C02R11 

0 

Ri 

I ~ II 

N 

I 
Rt 

wherein R1 , Ri, n and R11 are as defined above with a hydride 

reducing aqent in an inert sol vent. Sui table hydride 

reducing agents include lithium aluminum. hydride, diborane, 

15 lithium 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 a.bout 30°C to a.bout l00°c., preferably about 65°C to 

a.bout 70°C. 

25 

30 

35 

Compounds of formula I are also prepared .by catalytic 

reduction of a compound of the formula 

ll I 

wherein R11 ~, n and Rio 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 

nickel, platinum oxide, rhodium, and 
on carbon, 

ruthenium. 
Raney 

The 



·z-rr -- - rm. sr- .. 

THIS SHEET HAS BEEN 
REPLACED ___ _. 

-s-

preferred catalyst is palladium on carbon. Suitable 
solvents include C1 to c, alcohols, N,N-dimethylformamide, 

ethyl acetate, and acetonitrile. The preferred solvent is 
ethanol. The reaction is conducted at a temperature of 

5 about o0 c to about 60°C, most preferably at about 25°C. 
Compounds of formula I are also prepared by alkylation 

of compounds of formula I where R3=H and Ri and R1, 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 R3 - Halide where the halide is chloride, 

bromide and iodide. The pref erred halide is iodide, or 
bromide in the presence of a suitable iodide source such as 
sodium iodide. Suitable bases include tertiary amines and 
inorqanic bases. The preferred base is sodium carbonate. 

15 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 

20 120°c. 

25 

The compounds of formula II can be prepared by reacting 
a magnesium salt of an indole derivative of the formula 

IV 

wherein R1 and Rz are defined above, with the acid chloride 
of an N-C02Ri1-proline, N-COzR11-azetidine-2-carboxylic acid, 

30 or N-C02R11-pipecolinic acid (R, s, or racemate), wherein R11 

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 

35 solvent at a temperature between about -30°C and about 65°C, 

preferably at about 25°C. suitable solvents include diethyl 
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ether, tetrahydrofuran, and other 
preferred solvent is diethyl ether. 
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alkyl ethers. The 
The acid chloride of 

proline, azetidine-2-carboxylic acid, or pipecolinic acid is 
prepared in a separate reaction vessel by reaction of the N-

5 C~R11-proline, N-COzR11-azetidine-2-carboxylic acid, or N­

C02R11-pipecolinic acid {R, S, or racemate) , with oxalyl 
chloride in methylene chloride at about -10°c to about 2s 0 c 
(Helv. Chim. ~, 1920 (1976)). Suitable solvents include 
diethyl ether, tetrahydrofuran, other alkyl ethers, and 

10 methylene chloride. The proline, azetidine-2-carboxylic 
acid, or pipecolinic acid is N-substituted with a protecting 
qroup 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.g. 

15 benzyloxycarbonyl) • Pref er ably, a solution of the N-C02R11-

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 S0°C, preferably at about 25°C. 

20 

25 

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

wherein R1 , R, and n are defined as above and X is chlorine, 
30 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 (II) salts, preferably 

35 palladium (II) acetate. Suitable solvents include 
acetoni trile, N, N-dimethylformamide, and tetrahydrofuran. 
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triarylphosphine is tri-o-tolylphosphine. 
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The preferred 

Sui table bases 

include trisubstituted amines. The pref erred base is 

triethylamine. The reaction is conducted at a temperature 

5 of about 25°C to 1so0 c, most preferably at about ao 0 c. 

10 

15 

Compounds of formula I and intermediates to compounds 

of formula I can be prepared by hydride reduction of a 

compound of the formula 

R 

wherein Roz, n, and R11 are as defined above with a hydride 

reducing agent in an inert solvent. suitable hydride 

reducinq aqents include lithium aluminum hydride, diborane, 

lithium borohydride, and sodium amide. The preferred 

20 reaqent 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 J0°C to about 100°c, preferably about 

25 65°C to about 70°C. 

30 

35 

compounds of formula I and intermediates to compounds 

of formula I can also be prepared by catalytic reduction of 

a compound of the formula 
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wherein Rz, n, and R11 are as defined above under an 

atmosphere of hydrogen, preferably at a pressure of about 1 

to 3 atmospheres, or using a hydrogen source such as 

ammonium form.ate 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 C1 to c6 

alcohols, N,N-dimethylformamide, ethyl acetate, and 

acetoni trile. The pref erred sol vent is ethanol. The 

10 reaction is conducted at a temperature of about 0°C to about 

60°c, preferably at about 2s 0 c. 

15 

20 

Compounds of f orm.ula VI can be prepared by the 

transition metal catalyzed cyclization of a compound of the 

formula 

R1102C 

R'(( V 11 

I 
COR12 

wherein Rz, n, and R11 are as defined above, and X is 

chlorine, bromine, or iodine (preferably bromine or iodine), 

and R11 is -OR11 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 
P"-c:Jt1':•,_. 

30 

35 

tris(triphenyll)"rhodium (I) chloride. Suitable solvents 
. 1. i . . . 
include N,N-d methylformamide, 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. 
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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. 

Com.pounds of formula VI can also be prepared by hydride 

5 reduction of a compound of the formula 

10 

/ 
C02R11 

/~N 
" a 

R II 

wherein Rz, n, and R11 are as defined above with a hydride 

reducing agent in an inert sol vent. Sui table hydride 

15 reducing agents include lithium borohydride, sodium 

borohydride, and sodium cyanoborohydride. The preferred 

reagent is lithium borohydride. Suitable solvents include 

ethers, such as diethyl e'ther, tetrahydrofuran, 1,4-dioxane 

and 1,2-dimethoxyethane. The preferred solvent is 

20 tetrahydrofuran. The reduction is conducted at a 

25 

30 

35 

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 

VIII IX 

OH 

wherein Rz, n, R11 , and R12 are as defined above using a 

phosphine and an azodicarboxylate in a suitable sol vent. 

Suitable phosphines include trialkylphosphines and 

triarylphosphines, preferably triphenylphosphine. suitable 

azodicarboxylates include dialkyl azodicarboxylates, 
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preferably diethyl diazodicarboxylate. 
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Suitable solvents 

include methylene chloride, ethers, including 

tetrahydrofuran, diethyl ether, and 1,4-dioxane, N-N­

dimethylformamide and acetonitrile. The preferred solvent 

5 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 

10 formula X 

15 

wherein ~ and X are as defined above with the acid chloride 

or the symmetrical anhydride of R12C02H in a suitable solvent 

with an suitable base. The preferred acid chloride or 

anhydride 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. 

30 

35 

Compounds of formula X, if not available commercially, 

can be prepared by reacting a compound of formula XI 

wherein~ 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 
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include c1-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 

5 base is sodium hydrogen carbonate. The reaction is 

10 

15 

conducted at a temperature of about o 0 c to about 65 ° c, 
preferably at about 2s 0 c. 

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

/)) 
/ n 

R1102C XII 

wherein R11 is defined as above and R13 is C1-C15 alkyl, aryl, 
or alkylaryl with a hydride reducing agent in an inert 
solvent. suitable hydride reducing agents include lithium 

20 aluminum hydride, lithium borohydride, sodium borohydride, 
and diisobutylaluminum hydride. The preferred reagent is 
diisobutylaluminum hydride. suitable solvents include 
ethers, such as diethyl ether, tetrahydrofuran, 1 1 4-dioxane 
and 1,2-dimethoxyethane. The preferred solvent is 

25 tetrahydrofuran. The reduction is conducted at a 
temperature of about -100°c to about o•c, preferably at 
about -eo0 c to about -70°C. 

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

30 the formulas 

35 
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XIV 

10 wherein R11 and R13 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 ins. 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 inorqanic and orqanic 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 latter 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 
treatinq the base compound with a substantially equivalent 
amount of the chosen mineral or organic acid in an aqueous 

5 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 used to prepare the 
pharmaceutically acceptable acid addition salts of the base 

10 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 

15 acid citrate, tartrate or bitartrate, succinate, maleate, 
fumarate, gluconate, saccharate, benzoate, methanesulfonate 
and pamoate [i.e. , 1, l' -methylene-bis- ( 2-hydroxy-3-
naphthoate)] salts. 

Those compounds of the formula I which are also acidic 
20 in nature, e.g., where Rt 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 

25 prepared by conventional techniques. The chemical bases 
which are used as reaqents 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 

30 those derived from suchpharmacoloqically 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 

JS evaporatinq 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 together, 
and then evaporating the resultinq solution to dryness in 
the same manner as before. In either case, stoichiometric 

5 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 

10 the active compounds of the invention) are useful 
psychotherapeutics and are potent serotonin (5-HT1) agonists 
and may be used in the treatment of depression, anxiety, 
eating disorders, obesity, drug abuse., cluster headache, 
migraine, chronic paroxysmal hemicrania and headache 

15 associated with vascular disorders, pain, and other 

disorders arisinq 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 
2 O anti-migraine aqents 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 

25 useful in the treatment of miqraine and produces a selective 
increase in carotid vascular resistance in the anaesthetized 
doq. It has been suggested (W. Fenwick et al. , _ru::. !l,. 

Pharmacol., 96, 83 (1989)) that this is the basis of its 
efficacy. 

30 The compositions of the present invention may be 
formulated in a conventional manner usinq one or more 
pharmaceutically acceptable carriers. Thus, the active 
compounds of the invention may be formulated for oral, 
buccal, intranasal, parenteral (e.g., intravenous, 

35 intramuscular or subcutaneous) or rectal administration or 
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in a form suitable for administration by inhalation or 
insufflation. 

For oral administration, the pharmaceutical 
compositions may take the form of, for example, tablets or 

5 capsules prepared by conventional means with 
pharmaceutically acceptable excipients such as binding 
agents (e.g. preqelatinised maize starch, 
polyvinylpyrrolidone or hydroxypropyl methylcellulose); 
fillers (e.g. lactose, microcrystalline cellulose or calcium 

10 phosphate); lubricants (e.g. magnesium stearate, talc or 
silica); disinteqrants (e.q. potato starch or sodium starch 
qlycollate); 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 

15 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 liquid preparations may be prepared by 

conventional means with pharmaceutically acceptable 
20 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 esters or ethyl alcohol); and preservatives 
(e.g. methyl or propyl p-hydro:xybenzoates or sorbic acid). 

25 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 

30 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 

35 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 
5 formulated in rectal compositions such as suppositories or 

retention enemas, e.q., containing conventional suppository 
bases such as cocoa butter or other glycerides. 

For intranasal administration or administration by 
inhalation, the active compounds of the invention are 

10 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.g. dichlorodifluoromethane, 

15 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 

20 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 compound of 
the invention and a suitable powder base such as lactose or 
starch. 

25 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, 

30 for example, l 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 µg to 1000 µg of the compound 
35 of the invention. The overall daily dose with an aerosol 

will be within the range 100 µg to 10 mg. Administration 
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may be several times daily, for example 2, 3, 4 or 8 times, 
qivinq for example, 1, 2 or 3 doses each time. 

The f ollowinq Examples illustrate the preparation of 
the compounds of the present invention. Meltinq points are 

5 uncorrected. NMR data are reported in parts per million (O') 

and are referenced to the deuterium lock signal from the 
sample solvent. Specific rotations were measured at room 
temperature ~sinq the sodium D line (589 nm). 

commercial reagents were utilized without further 
10 purification. Chromatoqraphy refers to column 

chromatoqraphy performed usinq 3 2-63 µm silica qel and 
executed under nitroqen pressure (flash chromatography) 
conditions. Room temperature refers to 20 - 2s 0 c. 

EXAMPLE 1 
15 General Procedure for the Reduction of Benzyloxy-

earbonyl- pyrrolidin-2-ylcarbonyl-lH-indole, N-Benzylou­
earl>onyl-azetidin-2-ylcarbonyl-lB-indoles, or N-Benzylcxy­
carbonyl-piperidin-2-ylcarbonyl-lB-indoles Perming 3-CN­
Xethyl- pyrrolidin-2-ylmethyll-lB-indoles, 3-<N-Metbyl-

20 azetidin-2-yllllethyl)-lB-indoles, or 3-(N-Xetbylpiperidin-2-
yllllethyll-lB-indoles, respectively. 

To a stirred solution of (R)- or (S}-(N­
benzyloxycarbonylpyrrolidin-2-ylcarbonyl)-lH-indole, 
(R)-, (S}, or (R,S)-{N-benzyloxycarbonylazetidin-2-

25 ylcarbonyl)-lH-indole, or (R)-, {S)-, or (R,S)-(N­
benzyloxycarbonylpiperidin-2-ylcarbonyl)-lH-indole, (5.~0 

mmol) in anhydrous tetrahydrofuran (20m.L) at room 

temperature under nitrogen was carefully added lithium 
aluminum hydride (0.57 q, 15.0 mmol, 3.0 eq) as a powder, 

30 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 

35 additional water (1.0 mL), and the resulting mixture 
filtered through diatomaceous earth (Celite (trademark)) • 
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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 (MqS04), and evaporated under reduced 

pressure. The residue was then column chromatographed using 

5 silica gel .(50 g) and elution with the appropriate solvent 

system to afford the 3-(N-methylpyrrolidin-2-ylmethyl)-lH­

indole, J-(N-methylazetidin-2-ylmethyl)-lH-indole, or 3-{N­

methylpiperidin-2-ylmethyl)-lH-indole. Following this 

procedure the following compounds were prepared: 

10 A. <Sl-5-Methoxy-3-CH-methylpyrrolidin-2-ylmethyll-lH-

indole 

(S)-(N-Benzyloxycarbonylpyrrolidin-2-ylcarbonyl)-5-

methoxy-lH-indole was used. The chromatographic eluent was 

8% triethylamine in ethyl acetate to afford the title 

15 compound (yields ranged from 22 to 57%) as an oil: IR 

(CHC13} 3475, 1625, 1585, 1480, 1455 cm-1 ; 1H NMR (CDC13) 5 

8.13 (br s, lH), 7.23 (d, ~=8.8 Hz, lH), 7.04 {d, J=2.4 Hz, 

lH), 6.97 (d, ~=2.2 Hz, lH), 6.84 (dd, ~=2.4 and 8.8 Hz, 

1H), 3.86 (s, JH), 3.17-3.10 (m, 2H), 2.58 (dd, J=9.9 and 

20 13.9 Hz, lH), 2.50-2.40 (m, lH), 2.47 (s, JH), 2.26-2.17 (m, 

lH), 1.89-1.72 (m, 2H), 1.10-1.s2 (m, 2H); 0 c NMR (CDC13) o 
153.8, 131.4, 128.2, 122.7, 113.9, 111.8, 111.7, 101.l, 

66.6, 57.5, 56.0, 40.8, 31.5, 30.0, 21.9; LRMS, m/z 

(relative intensity) 244 ex+, 7), 160 (20), 145 (16), 117 

25 (21), 84 (100); HRMS: calculated for Cu~2o: 244 .1573; 

found: 244.1575; [a]~= -96° (CHC13, c = 1.0). 

B. (~)-5-Hethoxy-3-CH-methylpyrrolidin-2-ylmethyll-1R­

indole 

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

30 methoxy-lH-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 

35 Example lA with the exception of specific rotation of plane 
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polarized liqht: (a] 25 = + 100° (CHC131 c = l.O). FIRMS: 

calculated for Ci.sH~1o: 244.1573; found: 244.1547. 

c. <Rl·S-Dibanzylamino-3-(N-methylpyrroidin-2-

yllllethyl>-ur-indole 

5 {R}-3-(N-Benzyloxycarbonylpyrrolidin-2-ylcarbonyl)-5-

dibenzylamino-1H-indole was used. Column chromatography 

usinq elution with methylene chloride/methanol/ammonium 

hydroxide [9:1:0.l] afforded the title compound as a pale 

qreen foam: 1H NMR (CDC13) 6 7. 82 (br s, NH), 7. 35-7 .19 (m, 

10 10 H), 7.20 {d, ~=8.6 Hz, lH), 6.95 (d, ~=2.l Hz, lH), 6.85 

(dd, J=2.3 and 8.7 Hz, 1H), 6.80 (d, !1:=2.2 Hz, 1H), 4.65 (s, 

4H), 3.25-3.02 (m, 2H), 2.52 (dd, ~=9.5 and 13.9 Hz, lH), 

2.39-2.15 (m, 2 H), 2.Jo {s, JH), 1 •. 85-1.40 (m, 4H); 13C NMR 

(CDC13) & 143.2, 139.7, 130.5, 128.5, 128.2, 127.3, 126.8, 

15 122.9, 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 CzgH31N3 409.2520. 

Found 409.2475. 

D. (R)-5-Methoxy-3-CN-methylpiperid-2-ylmethyll-1H­

indole 

20 (R)-3-{N-Benzyloxycarbonylpiperid-2-ylcarbonyl)-5-

methoxy-lH-indole was used. Column chromatography using 

elution with 6% triethylamine in ethyl acetate afforded the 

title compound as a white foam: 13C NMR (CDC13) & 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] 25 = +67° (CDC13 , 

c=l.O); HRMS: calculated for C1hN20: 258.1734. Found: 

258.1710. 

E. (S)-5-Kethoxy-3-(B-methylazetidin-2-yllD.ethyll-lB­

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, ll8.o-120.0°c; 13c NMR (CDC13) 

s 153.8, 131.6, 12a.o, 122.9, 112.J, 111.9, 111.s, 101.0, 

35 68.5 1 56.0, 53.1, 44.7, 32.4, 25.0; (a] 25 = -44° (CHC131 

"\ : : 
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c=l.O). 

12.16. 
F. 

Anal. calcd for C14H11N20: c, 73. 01; H, 7. 88, N, 

Found: c, 72.65; H, 7.91; N, 12.06. 

(R,Sl-S-Hethoxy-3-(N-methylazetidin-2-ylmethyll-

lll-indole 
5 (R,S)-3-(N-Benzyloxycarbonylazetidinyl-2-ylcarbonyl}-5-

methoxy-lH-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 Cl4H11N20: c, 73.01; H, 7.88; N, 12.16. Found: c, 72.61; 

10 H, 7.99; N, 12.10. 

EXAMPLE 2 
General Method tor the Hydrogenation of s-<2-sulfonyl­

ethenylJ-3-(H-methylpyrrolidin-2-yl.Dlethyll-lH-indoles to 
Porms-<2-sultonylethyll-3-<N-metbylpyrrolidin-2-ylmethyl>-

15 1B-indoles 
A solution of 5-(2-sulfonylethenyl)-3-{N-

methylpyrrolidin-2-yl)-lH-indole (0.47 mmol) and 10% Pd/C 
(0.150 g) in ethanolic hydrogen chloride [prepared from 
absolute ethanol (10 mL) and acetyl chloride (43 µL)] and N, 

20 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 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 (Jx}, brine (lx), dried (Na.zS04), and evaporated under 

reduced pressure to afford a yellow oil. Column 
chromatography of this oil usinq silica qel and elution with 

30 methylene chloride/absolute ethanol/ammonia (90:10:1) 
afforded the appropriate 5-(2-Ethylsulfonylethyl)-3-(N-
methylpyrrolidin-2-ylmethyl)-lH-indole. Following this 
procedure, the following compounds were prepared: 
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A. (Bl-S-<2-Bthylsulfonyletbyll-3-(N-methylpyrrolidin-

2-ylmethyll-lll-indole 

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

methylpyrrolidin-2-ylmethyl)-lH-indole (Example 4A) was 

5 reduced as described above. Chromatography afforded the 

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

(~Cl,.:EtOH:N1'3, 90:10:1): R, = 0.3; [a] 25 = + 62° (methanol, 

c = 0.10). c, 

63.21; H, 7.67; N, 8.17; found: c, 63.55; H, 7.61; N, 8.41. 

10 B. (BJ-5-(2-Methylaminosulfonylethyll-3-<N-methyl-

pyrrolidin-2-ylm.ethyl)-lK-indole 

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

methylpyrrolidin-2-ylmethyl)-lH-indole {Example 4B) was 

reduced as described above. Chromatography afforded the 

15 title compound (65%) as a foam. Anal. Calcd for C17~N30zS • 

O.l. CH2Cl.2: c, 59.71; H, 7.39; N, 12.12; found: c, 59.66; 

H, 7.14; N, 11.90. 

EXAMPLE 3 

General synthesis of 3-<B-Benzyloxycarbonylpyrrolidin-

20 2-ylcarl:>onyl>-1K-indoles 3-fH-Ben1ylo:rycarbonylazetidin-2-

ylcarbonyll-1K-indoles, or 3-(N-Benzyloxycarbonylpiperidin-

2-ylcarbonyll-1K-indoles. 

Two solutions containing the reactants were prepared 

separately as follows. To a stirred solution of N-

25 carbobenzyloxyproline (D or L, 3.10 q, 12.4 mmol, 1 eq) or 

N-carbobenzylox.yazetidine-2-carbox.ylic acid (R or s 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 dim.ethylformamide was added oxalyl 

30 chloride (l.60 m.L, 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-benzylox.ycarbonylproline acid chloride. At the same 

time, a solution of ethylmaqnesium bromide (3.0 M in ether, 
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4.13 mL, 12.4 mm.cl, 1 eq) was added to a stirred solution of 

the indole (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 indolemagnesiu:m bromide salt. The proline 

5 acid chloride was then dissolved in methylene chloride or 

ethyl ether (3 mL), and this solution was added dropwise to 

the stirred solution of the indolemaqnesiu:m bromide salt at 

room temperature, and the resultant reaction mixture was 

stirred at room temperature under nitrogen for 1 hour. A 

10 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 

15 with copious amounts of ethyl acetate, and the ethyl acetate 

layer was ·separated from the aqueous 

extracted with ethyl acetate (2 x 25 mL). 

layer which was 
All ethyl acetate 

extracts were combined, dried, and evaporated under reduced 

pressure. The residual oil/solid was flash chromatographed 

20 using silica gel (250 q) and eluted with an appropriate 

solvent system to afford the desired 3-(N­
benzyloxycarbonylpyrrolidin-2-ylcarbonyl) indole, 3-(N­

benzyloxycarbonylazetidin-2-ylcarbonyl)-1H-indole, or 3-(N­
benzyloxycarbonylpiperidin-2-ylc~bonyl)-lH-indole. 

25 A. (Sl-3-<N-Benzyloxycarbonylpyrrolidin-2-ylcarbonyll-

s-methoxy-11-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 

3 o 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, 1s20, 1485, 

1450, 1425 cm·1; 
1H NMR (CDC13) [Note: the spectrum of the 

title compound appears as a 1:3 mixture of diastereomers due 

3 5 to slow inversion of the amide ni troqen on an NMR time 

scale. Therefore, the 1H NMR will be interpreted for each 
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compound separately with the more abundant conformer quoted 
first] o [more abundant conformer] 9.83 (br s, lH}, 7.53 (d, 
~=3.4 Hz, 1H), 7.42-7.30 (m, 6H), 7.00 (d, J=S.9 Hz, lH), 
6.69 (dd, J=2.4 and 9.0 Hz, lH}, 5.25 (d, ~=12.9 Hz, lH), 

5 5.14 (d, J=l2.S Hz, lH), 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 
conform.er] 9.28 (br s, 1H), 7.90 (d, J=2.3 Hz, lH), 7.59 (d, 
J=3.4 Hz, lH), 7.24 (d, J=9.0 Hz, lH), 7.06-6.90 (m, SH), 
6.88 (dd, ~=2.7 and 9.0 Hz, lH), 5.07-4.99 (m, 2H), 4.96-

10 4.88 (m, lH), 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 CnH~204 : c, 69.83; H, 5.86; N, 7.40; found: 
C, 69.81; H, 5.67; N, 7.40. 

15 B. CR>-3-CN-Bensyloxycarbonylpyrrolidin-2-ylcarbonyl)-

5-methoxy-lH-indola 

N-carbobenzyloxy-o-proline was used. Chromatography 
usinq 40-60% ethyl acetate qradient in hexanes afforded the 
title compound (yields ranged from 25 to 36%) as a white 

20 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 

25 Example JA) ; HRMS: calculated for CnHnN104 : 378 .1582; found: 
378.1573. 

c. (~l-3-<B-Banzyloxyearbonylpyrrolidin-2-

ylearbonyll-S-dibenzylamino-11-indole 

N-Carbobenzyloxy-D-proline was ~sed. Trituration of 
30 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); [a] 25=+112° (THF, c=l.O); Anal. 
calcd for ~H3~303 : c, 77. 32; H, 6 .12; N, 7. 73. Found: C, 

35 77.35; H, 6.30; N, 7.66. 
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O. <R>-3-(N-Benzylozycarl:>cnylpiperid-2-ylcarbonyl>-s­

methozy-1K-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) I 258 {15) I 237 (47) I 217 (58} I 173 (100) I HRMS: 

calculated for c;5H"N302 : c, 69.22; H, 5.53; N, 7.69. Found: 

C, 69.35; H, 5.33; N, 7.64. 
10 E. CSl-3-tH-Benzylozycarbonylazetidinyl-2-

ylcarhonyl>-s-methoxy-1K-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: mp, 

15 199.o-200.0°c. Anal. calcd for ~lfwN204 : c, 69.22; H, 5.53; 

N, 7.69. Found: c, 69.35; H, 5.33; N, 7.64. 
F. (R,S)-3-fH-Benzyloxycarbonylazetidinyl-2-

ylcarbonyl>-s-methoxy-1K-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 ~1H.wN204 : c, 69.22; H, 5. 53; 

N, 7.69. Found: C, 68.85; H, 5.47; N, 7.57. 

EXAMPLE 4 
25 General Method for the Svntbesis of S-trans-(2-

SUlfo;p.ylethenyl>-l-(B-methylpyrrolidin-2-ylmethyll-lH­

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 mL, 

1.79 mmol, 2 eq), and (R)-5-bromo-3-(N-methylpyrrolidinyl­
methyl)-lH-indole (0. 25 q, O. 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 
chromatoqraphed usinq silica qel and 
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elution with methylene chloride/absolute ethanol/ammonia 

{90:8:1) to afford the title compound. 

A. <B>-s-trans-<2-Bthylsulfonyletbenyll-3-<N-methyl-

pyrrolidin-2-yl.lllethyl>-lR-indole J 

5 Ethyl vinyl sulfone was ·used, and chromatography 

afforded the title compound ( 65%) as a white foam: TLC 

{CH,,Cl2/EtOH/NH31 90: 10: 1) =Rt= o. 5. Analysis: calculated for 

C1811,J110 1S • O. 2 CH1C12 : c, 62. 55; H, 7. 04; N, 8. 02; found: 

C, 62.65; H, 6.94; N, 7.92. 

10 B. <B>-5-trans-<a-Hetbyla.minosulpbonyletbenyll-3-<N-

metbyl-pyrroli4in-2-yllllethyl>-1K-indole 

H-methylvinylsulfonamide was used, and chromatography 

afforded the title compound (71%) as a white foam. 

Analysis: calculated for C17~302S • O. l CHzC12 : c, 60. 06; 

15 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 3-CN­

Benzylozycarbonyl-pyrrolidin-2-yl.Jllathyl>-1H-indoles and 3-

CH-Benzyloxycarbony1Diperi4-2-ylmethyl>-1K-indoles Porminq 

20 3-<B-Kethylpyrrolidin-2-ylm.atbyl>-1R-in4oles and 3-<N-

Xetbylpiperi4-2-yl.Jlletbyll-1B-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-

25 carbonylpyrrolidin-2-ylmethyl)-lH-indole or the 3-{N­

benzyloxycarbonylpiperid-2-ylmethyl)-lH-indole (2.00 mm.ol) 

in anhydrous tetrahydrofuran ( 5 mL) • The resul tinq mixture 

is heated at reflux under a nitroqen atmosphere for 3 hours. 

The reaction mixture is cooled, and water (0.25 mL), 15% 

30 aqueous sodium hydroxide (0.2SmL), and then more water (0.75 

mL) were added sequentially. The resulting mixture was 

stirred at 2s•c for 30 minutes, filtered, and the filtrate 

was evaporated under reduced pressure. The residue was 

column chromatographed using silica gel (approximately 50 q) 

35 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 correspondinq 3-(N-methylpyrrolidin-2-

ylmethyl)-lH-indole or 3-(N-methylpiperid-2-ylmethyl)-lH­

indole. 
Followinq this procedure the f ollowinq compounds were 

s prepared: 
A. CRl-5-<Methylaminosulfonylmethyll-3-(N-methyl­

pyrrolidin-2-ylmethyl)-lll-indole 

(R)-3-(N-Benzyloxycarbonylpyrrolidin-2-ylmethyl)-5-

(methy'.l.aminosulfonylmethyl)-lH-indole was used. The 

10 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; 1H NMR (DMSO­

~) 6 10.9 (br s, indole NH), 7.51 (bed, lH), 7.31 (d, J=S.3 

Hz, lH), 7 .16 (br d, lH), 7. 08 (br dd, J=8 •. 3 Hz, 1H), 6.82 

15 (br q, 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, lH), 1.75-1.40 (m, 4H); (a) 25=+89° 

(DMSO-~, c=l.O); Anal. calcd for C1~N3SOz: c, 59.79; H, 

7.21; N, 13.07. Found: c, 59.66; H, 7.29; N, 12.81. 

20 B. <R>-s-Aminomethyl-3-(R-methylpyrrolidin-2-

ylmethyll-lK-inole 

(R)-3-(N-Benzyloxycarbonylpyrrolidin-2-ylmethyl}-5-

cyano-lH-indole was used. Column chromatography usinq 

elution with 9:1:0.1 [methylene chloride:methanol:ammonium 

25 hydroxide] afforded the title compound as a white foam: 13C 

NMR & 135.6, 132.3, 127.5, 123.0, 122.8, 121.4 1 117.1, 

112.s, 111.s, 66.s, 51.2, 46.4, 40.5, 31.2, 29.2, 21.s; 

HRMS: calculated for CtA1N3 243.1737, found 243.1732. 

c. (R,s>-5-CMethylaminosulfonyl•etbyl>-3-CN-

30 methylpiperid-2-yllllathyll-lK-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 

35 oil: 13c NMR (DMSO-~) & 135.9, 127.7, 124.o, 123.6, 121.0, 

119.7, 111.9, 111.l, 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 {l, M+), 
241 (5) I 143 (31) I 142 (13) t 99 (J4) t 98 (100) I 70 {16); 

HRMS calculated for C17~3<>zS: 336.1745; found: 336.1756. 
EXAMPLE 6 

s General Procedure for the catalytic Reduction of 3-CN-
Benzyloxycar.bonylpyrrolidin-2-yl.methyl>-1B-indolesand3-<N­
Benzyloxyaarbonylpiperid-2-ylmetbyl)-lB-indoles Porminq 3-
(Pyrrolidin-2-ylllletbyll-1B-indoles and 3-(Piperid-2-
ylmethyll-lH-indoles 

10 A mixture of the 3-(N-benzyloxycarbonylpyrrolidin-2-
ylmethyl) -lH-indole or the 3-(N-benzyloxycarbonylpiperid-2-
ylmethyl)-lH-indcle (2. 00 mmol), 10% palladium on carbon 
{0.20 q), and ammonium formate (1.26 q, 20 mmol, 10 eq) in 
absolute ethanol ( 15 mL) was stirred under a nitrogen 

15 atmosphere for 4 hours. The resultinq reaction mixture was 
filtered throuqh diatomaceous earth, and the filtrate was 
evaporated under reduced pressure. The residue was column 
chromatoqraphed using silica qel (approximately so 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 correspondinq 3-(pyrrolidin-2-
ylmethyl)-lH-indole or 3-(piperid-2-ylmethyl)-1H-indole. 

25 

30 

Following this procedure the f ollowinq compounds were 
prepared: 

A. CBl-5-(Xetbylaminosulfonylmethyll-3-Cpyrrolidin-2-
ylm,ethyll-1H-in4ole 

{R}-3-{N-Benzyloxycarbonylpyrrolidin-2-ylmethyl)-5-
(methylaminosulfonylmethyl)-lH-indole was used. 
chromatography as described above afforded the 
compound as an off-white gum: 13C NMR (OMSO-~) G 

Column 
title 

135.9, 

127.S, 123.8, 123.7, 120.9, 119.7, 112.4, 111.1, 59.2, 56.6, 

45.7, 31.l, 31.0, 29.0, 24.6; (a]~= +4° (OMSO-~, c=1.0); 
(a]~=-14° (EtOH/CHC13 (1:1], c-1.0); HRMS: calculated for 

[C15~1N3~S•H+): 308 .1433; found: 308 .1467. 
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B. <B>-5-Cyano-3-<pyrrolidin-2-ylmetbyll-1R-indole 
(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 

5 gum: 13C NMR {CDC13/CO,OD) o 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 C14H15N3 

225.1268, found 225.1245. 
10 c. <R>-3-<Pyrrolidin-2-ylmethyll-lK-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: 1H NMR 

(CDCl;) 6 9.05 (br s, indole NH), 7.50 (d, ,iI=S.6 Hz, lH), 

15 7.23 (d, ~=8.6 Hz, lH), 7.12-6.98 (m, 2H), 6.90 (s, lH}, 4.0 

(br s, amine NH), 3.36-3.24 (m, lH), 2.95-2.75 (m, 3H), 

2.70-2.58 (m, lH), 1.85-1.50 (m, 3H), 1.45-1.29 (m, lH); 

[a] 25 = +18 ° (CHC13, c=l. O) • 

D. <R>-5-Methoxy-3-CPyrrolidin-2-ylmethyll-lH-indole 
20 (R)-3-(N-Benzyloxycarbonylpyrrolidin-2-ylmethyl)-5-

methoxy-lH-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° {CHC13 , c=l.O); Anal, calcd for 

25 C14H11N20•0.75 <;H402 (acetic acid salt]: c, 67.61; H, 7.69; N, 

10.17. Found: c, 67.74; H, 7.53; N, 9.90. 

E. (l,S>-S-<Kethylaminosulfonyl.Jllethyll-3-<piperid-2-
yllllathyll-lR-indole 

(R,S)-3-(N-Benzyloxycarbonylpiperid-2-ylmethyl)-5-
30 (methylaminosulfonylmethyl)-lH-indole was used. Column 

chromatography as described above afforded the title 

compound as a clear, colorless oil: Uc NMR (DMSO-~) 5 136.0, 

127.S, 124.2, 123.8, 121.0, 119.8, 111.2, 110.9, 56.8, SG.7, 
45.a, 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 
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EXAMPLE 7 
General Procedure for the Formulation of 3-(N-

5 Benzyloxycarbonylpyrrolidin-2-ylmethyl)-1R-indolesand3-<1f­
Benzyloxycarbonylpiperid-2-ylmethyl>-1R-indoles Via the 
Palladium catalyzed Qyclization of 1-CN-Benzyloxycarbonyl­
pyrrolidin-2-yll-3-(H-(2-halophenyl>-H-trifluoroacetyl­
amino>propenesand1-<N-Benzyloxycarbonylpiperid-2-yl>-s-<N-

10 <2-halophenyl>-N-trifluoroacetylamino>propenes 
A mixture of the 1- (N-benzyloxycarbonylpyrrolidin-2-

yl)-3-(N- (2-halophenyl) -N-trifluoroacetylamino) 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 q, 0.40 mmol, 0.2 eq) in a solution of 
triethylamine (8 mL) and anhydrous N,N-dimethyl'formamide (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 m.L) 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 (MgS04), and evaporated under reduced 

25 pressure. The residue was column chromatoqraphed using 
silica gel (approximately 50 9) amd elution with either a 
diethyl ether gradient in methylene chloride or an acetone 
gradient in methylene chloride to afford the corresponding 
J-(N-benzyloxycarbonylpyrrolidin-2-ylmethyl)-lH-indole or 

30 the 3-(N-benzyloxycarbonylpiperid-2-ylmethyl)-lH-indole. 
Following this procedure the f ollowinq compounds were 

prepared: 

A. C~l-3-CH-Benzyloxycarbonylpyrrolidin-2-ylmethyl>-

1!1-indole 
35 (R)-1-(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-(N-(2-

iodophenyl)-N-trifluoroacetyl-amino)propene was used. 
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Column chromatoqraphy afforded the title compound as a 
clear, pale brown oil: 1H NMR (CDC13) o a.as (br s, indole 
NH), 7.49-7.34 (m, 7H), 7.17 (br t, lH), 7.02 {br s, lH), 
6.95 (br s, lH), 5.24 (s, 2H), 4.28-4.14 (br m, lH), 3.52-

5 3.41 (m, 2H), 3.28 (br d, lH), 2.79-2.63 (m, lH), 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-Bensyloxycarbonylpyrrolidin-2-ylmethyll­
s-<methyla:m.inosul~onyl.metbyl>-lK-indole 

10 (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 (CHC13) 1673, 1410, 

1358, 1324, 1118, 1092 cm·1; LRMS (m/z, relative intensity) 

15 441 (9 I M+) , 237 (29) , 204 (77) I 160 (97)' 143 (73} I 91 
(100); HRMS: calculated for C13lfnN304S: 441.1724; found: 
441.1704. 

c. CRl-3-tN-Bensyloxycarbonylpyrrolidin-2-ylmethyl-s­
cyano-1B-inc!ole 

20 (R)-1-(N-Benzyloxycarbonylpyrrolidin-2-yl)-J-(N-(2-
bromo-4-eyanophenyl)-N-trifluoroacetylamino)propene was 
used. Column chromatography afforded the title compound as 
a white foam: IR (1% solution in CHC13) 2215, 1687 cm-1 ; 13c 
NMR (Note: due to slow nitrogen inversion two conforlllers of 

25 the products are seen by NMR spectroscopy) (CDC13) o 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.J, 30.0, 29.6, 28.8, 23.6, 22.7. Anal. 

calcd for <;i}"21N302•0.25 c;Jl.01 [B:_cet~c acid]: c, 72.17; H, 

30 5.92; N, 11.22. Found: c, 72.28; H, 5.76; N, 10.95. 
o. <B.Sl-3-(l-Benzylozvcar!;)ouylpiperid-2-ylmethyl>-s­

Cmethylaminosulfonyl.l!lethyl-11-indola 
(R,S)-l-(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: 13c NMR 
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[~: due to slow nitrogen inverion two conformers of the 

products are since by NMR spectroscopy] (CHC13) o 162. 5, 

136.9, 136.2, 128.4, 121.6, 124.s, 123.J, 120.s, 120.3, 

111.s, 66.8, 57.4, 39.5, 36.5, 31.4, 29.8, 2s.s, 2s.5, 1s.8; 

5 LRMS (m/z, relative intensity) 445 (5, M+), 361 (4), 238 

(40), 218 (80), 174 (100), 143 (53); HRMS calculated for 

CuH~304S: 455.1880; found: 455.1899. 

EXAMPLE 8 

CB)-3-<N-Bensyloxycarbonylpyrrolidin-2-ylmethyl>-s-

10 methoxy-1K-indole 
To a stirred mixture of lithium borohydride (0.092 g, 

4.22 :mmol, 2 eq) in anhydrous tetrahydrofuran (5 mL) at o0 c 

was added a solution of the (R)-3-(N­

benzyloxycarbonylpyrrolidin-2-ylcarbonyl)-5-methoxy-lH-

15 indole (0.80 g, 2.11 mmol) in anhydrous tetrahydrofuran (8 

mL). The resultant mixture was heated at reflux under 

nitrogen for l hour. The reaction mixture was cooled, and 

water (1 JDL) was added carefully, followed by ethyl acetate 

(20 mL). The resultant mixture was stirred at room 

20 temperature for 30 minutes, dried (MgS04), filtered through 

diatomaceous earth, and the filtrate was evaporated under 

reduced pressure. The residue was column chromatoqraphed 

using silica gel (approximately 50 q) and elution with ethyl 

acetate/hexanes [1:1] afforded (R)-3-(N-

25 benzyloxycarbonylpyrrolidin-2-ylmethyl)-5-methoxy-lH-indole 

as a colorless qum: 13c NMR [Note: due to slow nitrogen 

inversion two conformers of the products are seen by NMR 

spectroscopy] (CDC13) 6 162,5, 136.9, 1.36.2, 128.4 1 127.8, 

121.6, 124.s, i2J.J, 120.a, 120.J, 111.s, 66.8, 57.4, 39.5, 

30 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 CnH24N2e>,•o.s 11io: c, 10. 76; 

H, 6.75; N, 7.50. Found: c, 70.70; H, 6.94; N, 7.15. 

.. 
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EXAMPLE 9 

General Procedure for tbe Formation of 1-<N-Benzyloxy­

carbonylpyrrolidin-2-yl>-3-<N-<2-halophenyl>-N-trifluoro­

acetylaminolpropenes and 1-<N-Benzyloxyearbonylpiperid-2-

5 yll-3-<B-<2-halophenyl>-H-trifluoroaeetylaminolpropenestrom 

tbe Kitsunobu coupling of 2-Halo-H-trifluoroacetylanilines 

with 1-<N-Benzyloxycarbonylpyrrolidin-2-yll-3-bydroxypro­

peneor 1-(N-Benzyloxycarbonylpiperid-2-yl>-3-bydroxypropene 

To a stirred mixture of 1-(N-benzyloxycarbonyl-

10 pyrrolidin-2-yl) -3-hydroxypropene or 1- (N-

benzyloxycarbonylpiperid-2-yl}-J-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 

15 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 resultinq reaction solution was 

20 evaporated under reduced pressure, and the residue was 

column chromatographed using silica gel (approximately 50 g) 

and elution with either a diethyl ether qradient in hexanes 

or an ethyl acetate gradient in hexanes to afford the 

corresponding 1-(N-benzyloxycarbonylpyrrolidin-2-yl)-3-{N-

25 {2-halophenyl)-N-trifluoroacetylamino)propene or l-(N­

benzyloxycarbonylpiperid-2-yl)-3-(N-(2-halophenyl)-N­

trifluoroacetylamino)propene. 

Following this procedure the following compounds were 

prepared: 

30 A. <B>-1-<H-Benzyloxycar:t>onylpyrrolidin-2-yll-3-(N-

(2-iodopbenyl>-N-trifluoroacatylaminolpropene 

(R)-1-(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-

hydroxypropene and 2-iodo-N-trifluoro-acetylaniline were 

used. Column chromatography afforded the title compound as 

35 a clear, colorless oil: 1H NMR (CDC13) o 7 .88 (br d, lH), 

7.43-6.89 (m, lOH), 5.70-5.35 (m, 2H), 5.13 (br s, 2H), 



r:zt-· ·. · · TZ:z-

HHS SHEET HAS 3Effd . 
REPLACED 

B Replacell 

lliitl. -36-

5.oo-4.75 (m, lH), 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. CR>-1-<N-Benzyloxycarbonylpyrrolidin-2-yll-3-<N-

5 <2-bromo-4-methylaminosulfonylmethylphenyll-N-trifluoro­

acetylaminolpropene 

{R)-1-(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-

hydroxypropene and 2-bromo-4-methylaminosulfonylmethyl-N-

trifluoroacetylaniline were used. Column chromatography 

10 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 11Br], 618 ( [MH+ with 

"Br], 98), 576 (50), 574 (63), 512 (17), 484 (33). 

c. <R>-1-<N-Benzyloxycarbonlypyrrolidin-2-yll-3-(N-

15 (2-bromo-4-cyanophenyl>-N-trifluoroacetylaminolpropene 

(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 

20 afforded the title compound as a clear, colorless oil: "IR 

(CHC13) 2231, 1702, 1157 cm4 ; LRMS (m/z, relative intensity) 

537 ( [MH+ with 11Br], 13) , 535 ( [MH+ with ~r], 13) , 402 

(29) t 400 (30) I 294 (55) f 292 (57) I 244 (80) I 213 ·(89) I 91 

(100) ; Anal. calcd for ~BrF3~1N3o3•o. 2 ~o: c, 53. 39; H, 

25 3.99; N, 7.78. Found: C, 53.25; H, 3.95; N, 7.98. 

o. <R,Sl-1-<w-1enzylorrcarbonylpiperid-2-yll-3-<N-C2-

bromo-4-methylaainosul f onylmethy lphenyl > -N­

trifluoroacetylamino>propene 

(R,S)-l-(N-Benzyloxycarbonylpiperid-2-yl)-3-

30 hydroxypropene and 2-bromo-4-methylaminosulfonylmethyl-N-

trifluoroacetylaniline 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 11Br], 26), 632 ( [MH+ with 

35 "Br], 22), 590 (35), 588 (43), 401 (33), 327 (48), 281 (75), 
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207 (90), 147 (100); FAB HRMS: calculated for 

632.1043, found 632.1047 (for "Br and 325]. 

EXAMPLE 10 

General synthesis of 2-Balo-N-trifluoroacetylanilines 

5 from Reaction of 2-llaloanilines and Trifluoroacetic 

Anhydride 

To a stirred solution of the 2-haloaniline (2.00 mmol) 

and pyridine ( o .18 m.L, 2. 22 mm.cl, 1.1 eq) in anhydrous 

methylene chloride (10 m.L) at 0°C under a nitrogen 

10 atmosphere was added dropwise trifluoroacetic anhydride 

(0.31 mL, 2.19 mmol, 1.1 eq). The resultant reaction 

mixture was stirred at 0°C under a nitroqen atmosphere for 

3 hours. A saturated solution of sodium hydrogen carbonate 

was added (15 m.L), and this aqueous mixture was extracted 

15 with ethyl acetate (3 x 15 m.L) • The extracts were combined, 

dried (Mgso.), and evaporated under reduced pressure. The 

residue was column chromatographed usinq silica gel 

(approximately 50 g) and elution with an ethyl acetate 

gradient in hexanes to afford the corresponding 2-halo-N-

20 trifluoroacetylaniline. 

Following this procedure the following compounds were 

prepared: 
A. 2-Iodo-N-trifluoroacatylaniline 

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 relativ_e 

intensity) 316 ( [MH+], 8), 155 (80), 135 (26), ll.9 (100); 13c 
NMR (acetone-~) 6 206.2, 140.4, 130.2, 130.1, 128.2. 

B. 2-Broao-4-methylaminosulfonylmethyl-N-

30 trirluoroacetylaniline 

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. o0 c. 
Anal. calcd for C1oH1oBrF3N203S: c, 32. 02; H, 2. 69; N, 7. 4 7. 

35 Found: C, 32.18; H, 2.67; N, 7.30. 
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c. 2-Bromo-~-cyano-K-t:rifluoroacetylaniline 

2-Bromo-4-aminocarbonylaniline was used. Dehydration 
of the carboxamide also occurred in this reaction. Column 
chromatoqraphy usinq ethyl acetate/hexanes afforded the 

5 title compound as a white solid: mp, 125-130°C; 1H NMR 

(DMSO-~) 6 11.6 (br s, NH), 8.37 (d, ~=1.8 Hz, lH), 7.96 

(dd, J=l.8 and 8.2 Hz, lH), 7.71 (d, J=S.2 Hz, lH). 
EXAMPLE 11 

General Procedure for tbe Bromination of Anilines to 
10 Form 2-Bromoanilines 

To a stirred solution of the aniline (2.00 mmol) and 
sodium hydrogen carbonate (0.21 q, 2.50 mm.cl, 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 hydroqen 
carbonate (10 mL). This aqueous mixture was extracted with 
ethyl acetate ( 3 x 15 mL) • The extracts were combined, 

20 dried {MqS04), and evaporated under reduced pressure. The 
residue was column chromatographed usinq silica qel 
(approximately 50 9) 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-methylaainosulfonylm.ethylaniline 
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 C1H11BrN20zS: c,· 34. 42; H, 3. 97; N, 10. 04. Found: 
C, 34.66; H, 3.96; N, 9.96. 

B. 4-Am.inocarbonyl-2-bromoanilina 
4-Aminobenzamide was used. Column Chromatography using 

35 elution with a ethyl acetate qradient (25-50%) in methylene 

chloride afforded the title compound as a white solid: mp, 
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144.5-146.0°C; 1H NMR {OMSO-~) o 7.93 (d, J=2.0 Hz, 1H), 

7.70 (br s, amide NH}, 7.62 (dd, ~=2.0 and 8.5 Hz, lH), 7.05 
(br s, amide NH), 6.77 (d, ~=8.5 Hz, lH), s.ss (s, aniline 

NH2) • 

5 EXAMPLE 12 

1-<B-Benzyloxycarbonylpyrrolidin-2-yll-3-hydrcxyprcpene 
or 1-<K-Benzylozycarbonylpiperid-2-yll-3-hydrozypropene 

To a stirred solution of either ethyl 3-(N­

benzyloxycarbonylpyrrolidin-2-yl}-2-propenoate or ethyl-3-
10 (N-benzyloxycarbonylpiperid-2-yl}-2-propenoate {R, or s, or 

racemate, 10.00 mmol) in anhydrous tetrahydrofuran (75 mL) 

at -78°C under nitrogen was added dropwise a solution of 

diisobutylalu:minium hydride (l.O Min hexanes, 12.0 mL, 22.0 
mmol, 2.2 eq). The resulting solution was stirred at -78°C 

15 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 

20 combined, dried (MgS04), 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 l-(N­
benzyloxycarbonyl-piperid-2-yl)-3-hydroxypropene. 

25 Following the procedure the following compounds were 
prepared: 

A. CBl-1-<N-Benzylozyear~onylpyrrolidin-2-yll-3-

hydrozypropene 

(R)-Ethyl 3-{N-benzyloxycarbonylpyrrolidin-2-yl)-2-pro-
30 penoate was used. Chromatography of the extraction residue 

afforded the title compound as a clear, colorless oil: 1H 

NMR (CDCl3) & 7.40-7.25 (m, SH), 5.75-5.53 (m, 2H), 5.20-5.00 

(m, 2H), 4.38 (br m, lH), 4.06 (br d, J=l3.7 Hz, 2H), 3.45 
(br t, ~=7.0 Hz, lH), 2.03-1.68 {m, 4H); (a]~= +34° (MeOH, 

35 c=l. O); HRMS: calculated for C15H1~03 261.1365, found 

261.1356. 
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B. CB,Sl-1-(I-Bensyloxycarbonylpiperid-2-yll-3-

hydroxypropene 

(R,S)-Ethyl 3-(N-benzyloxycarbonylpiperid-2-yl)-2-pro­

penoate was used. Chromatography of the extraction residue 

5 afforded the title compound as a clear, colorless oil: LRMS 

(m/z, relative intensity) 257 (J), 212 (12), 193 (8), 175 

{65), 173 (100), 145 (27) I 109 {24), 91 (87) i 1H NMR (CDCl3) 

o 7.40-7.20 (m, SH), 5.70-5.61 (m, 2H), 5.14 {d, J=17.6 Hz, 

lH), 5.10 (d, ~=17.5 Hz, lH), 4.88 (br m, lH), 4.14-4.00 (m, 

10 3H), 2.91 (br t, ~=12.7 Hz, 1H), 1.78-1.47 (m, 6H). Anal. 

calcd for C1~1N03•0.l H20: c, 69.34; H, 7.71; N, 5.05. 

Found: 69.38; H, 7.84; N, 5.16. 

EXAMPLE 13 

synthesis of Bthyl 3-(N-Benzyloxycarbonylpyrrolidin-2-

15 yl>-2-propenoate or Bthyl 3-<H-Benzyloxycarbonylpiperid-2-

yl>-2-propenoata 

To a stirred solution of N-carbobenzyloxypyrrolidine-2-

carboxaldehyde or N-carbobenzyloxypiperidine-2-

carboxaldehyde (5.00 mmol) (S. Kiyooka, et al., J. orq. 

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 q, 

6.oo mmol. 1.2 eq) 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 evaporat~d 

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 ethyl3-(N-benzyloxycarbonylpyrrolidin-2-yl)-2-propenoateor 

ethyl 3-(N-benzyloxycarbonylpiperid-2-yl)-2-propenoate. 

A. <Rl-lthyl 3-<B-Bensyloxycarbonylpyrrolidin-2-yll-

2-propenoata 

(R)-N-Carbobenzyloxypyrrolidine-2-carboxaldehyde was 

35 used. Chromatography as described above afforded the title 

compound as a clear, colorless oil: 1H NMR {COC13-~) o 7. 34-
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7. 25 (m, SH) , 

5.05 (m, 2H), 

3.55-3.40 (m, 
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6.89-6.76 (m, lH), 
4.60-4.43 (m, lH), 

2H), 2.11-2.00 (m, 

5.88-5.74 (m, lH), 5.18-
4.17 (q, J=7.l Hz, 2H), 

lH), 1.90-1.75 (m, 3H), 

1.28 (t, J=7 .1 Hz, JH); 13C NMR (CDC13 ) [Note: due to slow 

5 nitroqen inversion two conformers of the products are seen 
by NMR spectroscopy] 6 166.3, 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,S)-Btbyl 3-(B-Benzyloxycarbonlpiperid-2-yl>-2-
10 propenoate 

(R,S)-N-Carbobenzyloxypiperidine-2-carboxaldehyde was 
used. Chromatography as described above afforded the title 
compound as a clear, colorless oil: 1H NMR. (CDC13-~) o 7.36-

7.27 (m, SH), 6.85 (dd, ~=4.4 and 16.3 Hz, lH), 5.80 (dd, ~-
15 2.4 and 16.3 Hz, lH), 5.11 (s, 2H), s.01 (br m, 1H), 4.17 

(q, J=6.7 Hz, 2H), 4.05 (br d, ~=12.6 Hz, lH), 2.87 (br t, 

1H), 1.80-1.35 (m, 6H), 1.27 (t, ~=6.6 Hz, 3H); FAB LRMS 

(m/z, relative intensity) 318 ([MH+], 100), 274 (86), 228 
(14), 210 (21), 182 (43), 138 (32). 

20 EXAMPLE 14 

<R>-s-Amino-3-CH-methylpyrrolidin-2ylm.ethyllindole 
A mixture of (R) -S-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 

25 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 q, 2.62 mmol, 
99%) as a white foam: 1H NMR (DMSO-~) & 10.65 (br s, NH), 

30 7.14 (d, ~=2.2 Hz, lH), 7.12 (d, ~=8.6 Hz, 1H), 6.85 (d, 

J=l.6 Hz, lH), 6.60 (dd, ~=2.0 and 8.6 Hz, lH), 3.63-2.83 

(m, 7H), 2.78 (s, 3H), 2.05-1.67 (m, 4H); [a)"=+9° (MeOH, 

c=l.O); ~s: 
229.1593. 

calculated for C14H1,N3 : 229. 1575; found 
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General synthesis cf ~-carbcnylaminc-3-(N-methyl­

pyrrclidin-2-ylmethyl>-1H-indcles and s-sulfcnylaminc-3-<N­

methylpyrrolidin-2-yllDethyll-1B-indoles 

5 To a stirred solution of (R) -5-am.ino-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 nitroqen was added the 

appropriate carbonyl chloride or sulfonyl chloride ( l.. 5 

10 mmol, 1.s eq). The resultinq reaction mixture was stirred 

at room temperature for 12 hours. The reaction mixture was 

then evaporated under reduced pressure, and the residue was 

column chromatoqraphed using silica gel (approximately 25 q) 

and elution with an appropriate solvent system afforded the 
15 appropriate 5-carbonylamino-3-(N~methylpyrrolidin-2-

ylmethyl) -lH-indole or 5-sulfonylamino-3-(N­

methylpyrrolidin-2-ylmethyl)-lH-indole. 
Following this procedure the f ollowinq compounds were 

prepared: 

20 A. CRl-5-Benzyloxycarbonylamino-3-(N-methyl-
pyrrolidin-2-ylmethyll-1K-in4ole 

Benzyl chloroformate was used. Column chromatography 

using elution with triethylam.ine/acetone/ethyl acetate 

[2:10:88] afforded the title compound as an off-white foam: 

2s uc NMR (CDC13) 6 163.3, 136.4, 133.6, 129.S, 128.6, i2s.2, 

127.9, 126.0, 123.2, 113.8, 111.4, 110.1, 66.8, 66.5, 57.~, 

40.8, 31.5, 29.8, 21.8; LRMS (m/z, relative intensity) 363 

(M+, 12) I 279 (7) I 184 (7) I 171 {33), 108 (100); HRMS: 

calculated for CnJ125N3C>i 363.1949, found 363.1926. Anal. 

30 calcd for ~N302•0.4 C4Ha04 [ethyl acetate]: c, 71.09; H, 

7.13; N, 10.54. Found: c, 70.82; H, 7.03; N, 10.58. 

35 

B. fRl-3-<N-Kethylpyrrolidin-2-ylmethyll-S-methyl-

sulfonamido-1B-indole 
Methanesulf onyl 

chromatoqraphy using 

ethyl acetate (1:3:6] 

chloride was used. Column 
elution with triethylamine/acetone/ 

afforded the title compound as a white 
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foam: 13c NMR (CDCl3) & 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 c15~N302S [with 32S] 307 .1356, 

found 307.1323. 

5 c. (Rl-5-Acetylamino-:-<N-metbylpyrrolidin-2-

Ylm.ethyl)-1B-indole 
Acetyl chloride was used. Column chromatography using 

elution with triethylamine/acetone/ ethyl acetate ( 1: 3: 6] 

afforded the title compound as a white foam: 13c NMR 

10 (acetone-~) 6 168.3, 134.4, 132.2, 128.7, 124.1, 1.15.7, 

113.s, 111.6, 110.2, 67.J, 58.o, 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 

C1~1N30 271.1686, found 271.1693. Anal. calcd for 

15 C16H21N30•l..15 11io: c, 65. so; H, a. 04; N, 14. 39. Found: c, 
65.99; H, 7.90; N, 13.99. 

D. fR)-S-B,N-Dimetbylaminocarbonylamino-3-(N-metbyl­

pyrrolidin-2-yl.methyll-lH-indole 

Dimethylcarbamyl chloride was used. Column 

20 chromatoqraphy usinq elution with methylene 

chloride/methanol/ammonium hydroxide (9:1:0.lJ afforded the 

title compound as an off white foam: 1H NMR (CDC13) 8 8.95 

(br s, lH), 7.49 (br s, lH), 7.15-7.06 (m, 2H), 6.82 (d, 

~=l.9 Hz, lH}, 6.44 (br s, lH), 3.12-3.0S (m, 2H), 3.oo (s, 

25 6H), 2.58-2.40 (m, 2H), 2.40 (s, JH), 2.18 (br q, J=8.1·HZ, 

lH), 1.83-1.47 (m, 4H); nc NMR (CDC13) G 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+, SO), 217 {10), 171 (20), 84 (100); HRMS: calculated 

30 for c17~N.o 300.1952, found J00.1957. 

E. <R>-S-Trifluoroacetylamino-3-CW-methylpyrrolidin­

Z-yl.Jlethyll-1B-in4ole 

Trifluoroacetic anhydride was used. Column 

chromatoqraphy usinq elution with methylene chloride/ 

35 methanol/ammonium hydroxide [9: 1:0-.1] afforded the title 

compound as an off white foam: 1H NMR (CDC13) 6 8.99 (br s, 



=-----=====-· .... ·. _ _.,:-_. 

--- ----- ------- -----

·;;;;.,, 

-44-

I T;::s :.·· .· · ... ; ;·.: 
f"'; ~ •·,I ," .~. ,- '°' I ... ·.:.~-- ;_ ·· ... ,_ . 

lH), 7.80 (br s, lH), 7.27-7.19 (m, 2H), 6.95 (d, J=l.4 Hz, 
lHO, 3.16-3.08 (m, 2H), 2.58 (dd, ~=9.4 and 13.5 Hz, lH). 
2.57-2.43 (m, 1H), 2.43 {m, lH), 2.43 (s, 3H), 2.22 {dd, 

~=9.2 and 17.5 Hz, 1H), 1.85-1.46 {m, 4H); 13C NMR (CDCl,) 0 

5 134.5, 127.7, 126.9, 123.8, 116.l, 113.9, 111.9, 111.6, 
104.1, 66.6, 57.3, 40.6, 31.3, 29.5, 21.7; HRMS: calculated 
for Ci.sff11F3N30 325 .1403, found 325 .1378. 

EXAMPLE 16 
<Rl-3-(B-Mathylpyrrolidin-2-ylmethyll-s-<2-methyl-

10 sulfonamidomathyll-1K-indole 
To a stirred mixture of (R)-5-aminomethyl-3-(N­

methylpyrrolidin-2-ylmethyl)-lH-indole (0.113 q, 0.46 mmol) 
and pyridine (50µL, 0.93 mm.ol, 2.0 eq) in a solution of 
dimethylformamide and acetontrile (1:3, respectively, 2 mL 

15 total) at 0°C under nitrogen was added methanesulfonyl 
chloride dropwise (44µL, 0.56 mmol, 1.3 eq). The resulting 

20 

reaction solution was 
nitrogen for 1 hour, 
reduced pressure. 
chromatoqraphed usinq 

stirred at room temperature under 

and then it was evaporated undc::r 
The residual oil was column 

silica qel ( 6 g) and elution with 
methylene chloride/methanol/ammonium hydroxide .[9:1:0.1] to 
afford the title compound (0.044 q, 0.14 mmol, 30%) as a 

white foam: 1H NMR (COC13) G 8.25 (br s, NH), 7.54 (br s, 
1H), 7.35 (d, J=S.4 Hz, lH), 7.17 (dd, J=l.6 and 8.4 Hz, 

25 lH), 7.06 (d, ~-1.8 Hz, lH), 4.78 (br s, NH), 4.42 (s, 2H), 
3.20-3.12 (m, 2H), 2.87 (s, 3H), 2.64 (dd, ~=9.4 and 13~9 
Hz, lH). 2.54-2.43 (m, lH), 2.47 (s, 3H), 2.25 (dd, J=9.3 
and 17. 3, lH) , 1. 86-1. 52 (m., 4H); 13c NMR (CDC13) 8 135. a, 
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 C1~N302S 320.1435, 
found 320.1453. 

•I . 

t;:_ -
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EXAMPLE 17 

General Synthesis of Allylsulphonamides 

A. Allylsulphonam.ide 
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The title compound was prepared by the method of M. A. 

5 Belous and I. Ya. Postouski, ~. Obschei. Khim., 1950, 20, 

1701. 
B. N-Methylallylsulphonam.ide 

The title compound was prepared by an analoqous 

procedure to above by using methylamine instead of ammonia. 

10 Anal. Calcd for C,HgN02S: C,40.25; H,7.43; N,9.38. Found: 

C,40.51; H,7.37; N,9.70. 

EXAMPLE 18 

Preparation of Bthylallylsulphone 

The title compound was prepared by the method of R. J. 

15 Palmer and c. J. M. Stirling., J. Ainer. 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. 

Khim. I 1959., lit 1494 • 
A. N,N-Dilllethylvinylsulphonamide 

To a stirred solution of chloroethylsulphonyl chloride 

25 (25 q, 153 mm.al) 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°~ the solution was filtered 

and evaporated in yacuo. The residue was distilled to qi ve 

30 the title compound (9.5 q, 46%): b.p. 120-l22°C (20 mm Hq). 

~..nal. Calcd for C,.H,N~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. PUrif ication was by distillation or 

colwnn chromatography. 
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R2N Isolated Form 

Me NH- Oil b.p. 93-5°C 
(O.OS mm Hg) 

Oil 

5 0-
Oil 

0-
nPr2N- Oil 

nPrNH- Oil 

10 Oil 

0-
iPrNH- Oil 
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Analysis% 
(Theoretical In brackets) 

c H N 

Literature compound U.S. 3,761,473 

J,7.97 7.41 7.81 
(47.97 7.48 7.99) 

44.73 6.80 8.62 
(44.70 6.88 8.69) 

50.37 8.79 7.68 
(S0.23 8.96 7.32 

40.22 7.35 9.1 
(40.24 7.43 9.39) 

40.51 5.85 9.35 
(40.79 6.16 9.52) 

40.42 7.33 9.30 
(40.25 7.43 9.39) 

EX.AMPLE 20 

= 

THIS SHEET HAS BEEN 
REPLACED 

15 General synthesis of Vinyl Sulphones 
Where the required vinyl sulphone was not commercially 

available, they were prepared from the corresponding thiols 
usinq the procedure described by J. M. Gaillot, Y Gelas­
Mialhe and R. Vessiere can. J. Chem., 1979, ~, 1958. The 

20 following examples are representative. 
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Analysis% 
(Theoretical in brackets) 

R Isolated Fonn c H 

5 nPr Oil 1116 EtOAc 48.68 9.79 
VS H20 (48.76 I0.06) 

nSu Oil T.l.c - Rf. 0.26 
(Si021 Ether/Hexane l:J) 

10 

Analysis% 
{Theoretical in brackets) 

R Isolated Fenn c H 

15 nPr Oil 1/5 H20 1/30 41.63 7.60 
CH20 2 (41.65 7.69) 

nBu Oil 1.0 H20 42.31 7.84 
(42.21 8.27) 

20 

Analysis% 
(Theoretical in brackets) 

R Isolated Form c H 

nPr OU 34.75 6.68 
(35.19 6.50) 

25 nBu 011 IAS CH20 2 38.41 7.ot 
(38.27 6.95) 

30 Analysis% 
(Theoretical in brackets) 

R Isolated Form c H 

nBu Oil -ia.95 8.07 
(48.62 8.16) 

35 
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EX.AMPLE 21 
General svnthesis of indoles with s-alkenyl 

substituenta 
A. fR>-s-trans-<2-1.1-Dimethylam.inocarbonylethenyll-

s 3-<H-methylpxrrolidin-2-ylm.ethyll-lH-indole 
Amixture of N,N-dimethylacrylamide (134 µL, 1.3 mmol), 

tri-o-tolylphosphine (91 mq, o. 3 mm.ol), palladium (II) 

acetate (15 mg, 0.07 mmol), triethylamine (280 µL, 2 mmol) 
and (R)-5-bromo-J-{N-methylpyrrolidin-2-ylmethyl)-lH-indole 

10 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 (N82S04) orqanic phase was evaporated and the residue 
purified by column chromatoqraphy on silica qel, eluting 

l.5 with CH2Cl2 : MeOH: N140H 96:3.5:0.5 to afford the title 
compound as a white foam (145 mq, 47%). Anal. Calcd for 

C1~N30•l/9 CRiCl2: C,71.56; H,7.87; N,13.lO!t. Found: 
C,71.29; H,8.15; N,13.05. 
B. The following examples were prepared usinq the above 

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

25 
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Analysis% [a}26 D 
(Theoretical in brackets) (c=0.1 

R2 Isolated Form c H N Me OH) 

5 MeS02CH=CH Foam 311<> CH2Ct2 60.45 6.43 8.33 
(60.42 6.62 8.15) 

PhSOCH=CH Foam lllO CH2C2 68.04 6.27 6.99 
(68.24 6.27 7.20) 

NH2S02CH=CH Foam 1/3 MeOH 1/3 H20 58.56 6.80 t2.19 
(58.39 6.85 12.51) 

EtSOCH=CH ~oam l/20 CH2C12 V4 H20 66.70 7.35 8.64 
(66.66" 7.62 8.62) 

CNS02CH=CH 
Foam 1/8 CH2et2 61.74 8.93 10.53 
112 H20 (61.49 7.22 10.69) 

10 

nBuS02CH=CH Foam V4 CH2Ct2 63.56 7.71 7.22 
IJIO EtOH (63.59 7.57 7.25} 

Me2NS02CH=CH Foam 11'3 H20 61.14 7.06 11.57 
(Sl.19 7.27 H.89) 
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5 
R2 laolatad Form 

~S02CH=CH 
Foam V2 ~Cit 1/4 HzO 

nPr~2CH=CH Foam LO Hie llX> CHzeli 

nPrNHSOzCH=CH Fo.un llX> CHzC!i V3 H20 

ONS02CH=CH 

Foam V3 CHz~ H:P 

10 
iPrNHS02CH=CH Foam V6 CH2Cf:z 

PhS02CHzCH=CH Foam VS CHzCf.i 

M•zNS02CHzCH•CH FoamVZOCHA 

Anlllysla"-
(TI'90rrical In brackets) 

c H N 

59.84 8.82 9.83 
(58.43 7.07 9.67) 

8L48 7.78 9.69 
(81.72 8.25 9.77) 

8L07 7.12 1).91 
(8LOI 7.49 LB 

58.83 8.40 l>.38 
(58.39 8.87 l>.36) 

8l.03 7.42 L17 
(8L27 7.33 119) 

88.21 6.81 7.15 
(68.27 8.50 9.87) 

82.54 7.50 121 
(62.55 7.48 l48) 

THIS SHEET H1\S BEEN 
REPLACED 

[a)a 
D 

(c=O.I 
MeOH) 

+34• 

+30• 



. -- rzt· iEt:z 

--·-··---- ..... -·. 

THIS SHL:t i. ~·i: .::; iJLcH 
REPLf\~ED 

-51-

R2 lso!Gld Form Analylia % [aJ• 
(Theorvlical In btackets) 0 

c H N (c•O.I 
M.OH) 

~CHzCH•CH Foam 0.1 CH2CI, SS.SO 8.93 l22 
LOM.OH (58.13 7.30 124) 

5 
BSOzCHiCH•CH Foam 85.56 7.47 8.00 

(85.88 7.56 &08) 

PhCONHCHzCH=CH Foam 0.1 CHiClz 75.89 6.97 J>.78 +70° 
{75.78 7.18 .LOO) 

~HCH2CH=CH Foem O.l CH2Cft 8L05 7.31 112 
{6L07 7J4 l80) 

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 
presen~e of 3-6 equivalents of triethylamine. 

15 

20 

Analylia% [a)26 D 
(Theonrtical In bracketa} (c•O.IMeOH) 

Rz J901mdform c H N 

nPrS02CH-CH FCMlll V8 CH,Cft 82.93 7.15 7.71 
V3Hz0 (83.25 7.Q 7.71) 

25 

Foam 0.15 CHzOz 82.22 5.37 8.52 +480 

c1-0so1 cH•CH (82.20 5.48 8.55) 
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EXAMPLE 22 

General Procedure f'or Hydrogenation of 5-alkenylindoles 
A typical procedure is as follows: 
A. CRl-5-(2-Aminosulphonylethyll-3-(N-methyl­

s pyrroli4in-2-ylJllethyll-lB-indole 
(R)-5-(2-Aminosulphonylethenyl)-3-(N-methyl-pyrrolidin-

2-ylmethyl)-lH-indole {157 mg, 0.5 mmol) was dissolved in 

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

10 chloride (38 µL, 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 qradient solvent mixture up to CHzC~: 

MeOH:~OH 93:7:1 to qive the title compound as a colourless 

20 oil (SO mq, 51%). Anal. Calcd for c1~3CiS•l/4 MeOH. 1/3 

HzO: c,sa.21; H,7.36; N,12.54. Found: c,sa.60; H,7.40; 

N,12.57. (a]~= +69° (c=O.l, MeOH). 

25 

30 

B. The following examples were prepared by an analogous 
procedure to a) above. 
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Analylia" [al21 

(1'beonlllcal In brackltts) 0 
Rz lealmdForm c H N (c=O.I M.OH) 

5 M~CHz Oil V20 CH2Clz 8L52 7.-40 149 +480 
(81.31 7.~ 189 

M•zNCOCHzaii Oii l/IJ C>iiO:z 70.96 8.52 12.84 +78.2° 
(7l29 8.-48 13.08) 

MeSO~Clii GumV4HzO 82.78 121 1.41 +as• 
(82.83 7.60 8.82) 

Et:SOCHiCHz Oii 8L39 7.89 8.18 
(Sl27 8.()3 7.83) 

~NSG1ClfiCHe 
Foam 213 fiiO 82.73 7.80 l>.84 +57• 

(82.81 8.1 l>.47) 

10 

P~CH2CHzCHz Cll2/3 Hp 87.SS 1.'ZI 8.98 
(87.80 7.23 8.8S) 

Analysia% [aJ21 
(Theonllical In bracbta} D 

15 Ra laolcted Form c H N (c=O.I M.OH) 

NHzS02CH2°'"'2CH2 Foam 0.86 CHzClz 58.78 7.18 l>.34 
(58.26 8.80 l>.75) 

CNSD2CH2CH2 

Foam V2 HzO 82.45 7.4' l>.74 
(82.47 7.88 1Ul3) 

Me~2CHzCH2ctit Oil O.I CH2Clz 82.03 7.78 I>.~ 
(61.88 7.91 118) 

"BuS02CHzCHi Oii V3 CH2Cli 82.28 7.!50 7.23 +480 
(82.48 7.91 7.17) 

20 nPrNHSOaCH2CHi Foam V4H,O 82.07 7.95 117 +57• 
{82.0I 8.08 142) 

"PrS02CHzCHz FoamV20~ 82.80 7.72 7.24 +soo 
3/4H,O (82.47 8.15 7.85) 

"PrzNSOpizCHz Gum LOHiO 112.211 .. ~ 10.m +40• 
(82.37 a.so t.12) 
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11if Hf 
R2 110lamd Form 

EiS02CHzaiiCH2 Glau 0.5 CHzClz 

~S02CH2CH1 
FoamV3~Clz 

IPrNHSOPiz~ Foam 118 CHz~ 

-54-

Analyai• % 
(Theot8llcal In brcUta) 

c H 

59.XI 7.51 
(59.SIO 7.47 

59.07 7.1> 
(59.58 7.15 

6LS8 7.88 
(81.39 7.88 

EXAMPLE 23 

N 

7.04 
7.115) 

nao 
11.78) 

LIS 
123) 

-·· -·-·-··" .... __ ... -. - .. "1 
rnttSS'HEfT !~:-.:~~ CE·::·; \ 
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(a]a 
D 

(c=O.I M.OH) 

+30• 

+58• 

General Synthesis of <R>-5-(2-Ethylsulphonylethyll-3-

<pyrrolidin-2-ylmethyl>-11-indole 
A. <R>-3-<H-Benzyloxycarbonylpyrrolidin-2-yl-methyll-

10 s-bromo-11-indole 
(R)-3-(Ji-Benzyloxycarbonylpyrrolidin-2-yl-carbonyl)-5-

bromo-lH-indole(0.67 g, 1.57 mmol) was dissolved in 

anhydrous tetrahydrofuran (20 mL) and at room temperature 

under nitroqen was added lithium borohydride (2 molar in 

15 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 
2 o organic phase was washed with saturated aqueous sodium 

hydrogen carbonate (2x), brine (lx), dried (N~S04), and 

evaporated in yacuo to give a colourless oil. PUrification 

by column chromatography on silica qel, elutinq with 

dichlorom.ethane gave the title compound as an oil {0.32 q). 

25 TLC (Si02 :CH2Cl2): Rf=0.2. 

B. Cll-5-Clthylsulphonyletbenyll-3-<H-Benzylcxy 

carbcnylpyrroli4in-2-yl.methyl>-1B-indole 
The compound from procedure a) above was coupled with 

ethyl vinylsulphone under standard conditions described 

30 above, to give the title compound as a foam. Anal. Calcd 

for ~N2o.s• l/8 ~Cl2 : c, 65 .15; H, 6 .15; N, 6. 05. Found: 

C,65.16; H,6.17; N,5.97. [a)~ - -50° (O.l, MeOH). 
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c. <B>-5-(2-Bthylsulphonylethyll-3<pyrrolidin-2-

ylmethyl>-1K-indole 

The compound prepared in procedure b) above, was 

hydrogenated under the standard condition described above, 

5 to give the title compound as a foam. Anal. Calcd for 

C1'7~N202S•l/2 ~Clz: C,63.07; H,7.48; N,8.63. Found: C,62.90; 

H,7.25; N,8.58. [a]~= -11° (c=O.l, MeOH). 

EXAMPLE 24 

10 General svnthesis of <Bl-3- <N-alltyl-pyrrolidin-2-

ylmethyll indoles 

A. <Bl-3-<H-Ethylpyrrolidin-2-yllllethyl>-s-c2-ethyl-

sulpbonylethyl>-lB-indole 

To a solution of (R)-3-(pyrrolidin-2-ylmethyl)-5-(2-

15 ethylsulphonylethyl)-lH-indole (0.27 g, o.a :mmol) in 

dimethylform.amide (dried over 4A sieves) (5 mls), was added 

sodium carbonate (90 mqs) and ethyl iodide (0.07 mls, o.ss 
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 (Naiso4 ) and evaporated in 
vacuo to give an oil. Purification by column chromatography 

on silica gel, eluting with ~Cl2: EtOH: NH40H (90:10:0.5) 

25 gave the title compound as a gum (100 mqs). Anal. Calcd for 

C1,H21N20,S•l/4 CHiCl2. 1/2 H20: c, 61. 04; H, 7. 85; NI 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 

3 O 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 
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E lS02 

5 

35 

10 R3 llOldlcl Fonn Analyala % ra121 
(Theordcal In btack8ts) 0 

c H N c•O.IMeOH 

IPr Gumlll:JCHA 84.18 8.17 7.55 +24° 
V4HP (84.251 1.24 7M) 

• Gum V2 CH,CI, 1/4 H,O 80.68 7.91 7.08 -3• 
~(CHiCHJ {80.W 7.97 8.62) 
(llOIMI' .. 

15 R.t. O.«l Si07 CHA: 
M.OH: NH:, {90:l>:~ 

• GwnVICHA 85.19 8.13 7.45 +26• 
~CH(ctii~ (85.53 8.40 7.24) 
Osomer 2 - R.f. 0.38 SI021 

20 CHza.i:MeOH:N~ 
(90:10:1)) 

nPr GumVMCHi~ &4.04 a.Ii 7.52 +s2• 
3/SlizO (83.71 ue 7.42) 

{CHJpiCH, GumV2HzO 85.32 8.49 6.87 +so• 
- (85.-10 8.83 7.26) 

25 • Gumf/3~0 85.72 8.82 7.1> +es• 
~(CH,~ (85.83 8.85 6.96) 
($1aorner) 

EXAMPLE 22 
30 CRJ-3-<l-methylpyrrolidin-2-Ylll•thvl>-lK-indole 

(R)-5-Bromo-3-(H-methylpyrrolidin-2-yl-methyl)-lH­

indole (60 mq, 0.2 mm.cl) was dissolved in ethanol (1 mL) and 

hydrogenated over 10' palladium on carbon (45 mq) at 60 

p.s. i. of hydrogen pressure at room temperature for 16 

3 5 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 

(Ni!zS04) , and evaporated .in yacuo. The resulting residue was 

purif led by column chromatography on silica qel (eluting 
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with 89:10:1 ~c~:MeOH:NH..OH) to qive the title compound (28 

mq) • Anal. Calcd for C14H111N2•l/8 CH2Cl2 c, 75. 42 i H, 8 .18 i 

N,12.46. Found: C,75.SO; H,8.51; N,12.09.[a]~ = + 60.2° 

( c=O. 088, CHCl3) • 

EXAMPLE 26 
<R>-3-<H-Benzyloxycarl:>onylpyrrolidin-2-ylcarbonyl>-

5-bromo-11-indole 

TWo solutions containing the reactants were prepared 

separately as follows: To a stirred solution of N-

10 benzyloxycarbonyl-D-proline (l.O q) in anhydrous 

dichloromethane (2 ml) and N,N-dimethylformamide (l drop) 

was added oxalyl chloride (0.5 mL), and the resultinq 

solution was stirred at room temperature for 1.5 hours. 

The solution was evaporated under reduced pressure, and 

15 remaininq solvent was removed under hiqh vacuum to give 

the N-benzyloxycarbonyl-D-proline acid chloride. At the 

same time, a solution of ethyl maqnesium bromide (1.4 mL 

of a JM solution in ether) was added dropwise over 5 

minutes to a stirred solution of 5-bromoindole {0.75 g) 

20 in dry ether (18 mL). The mixture was stirred at room 

temperature for lo minutes, heated under reflux for 2 

hours, then cooled 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 m.L) 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 washinqs were washed with water, brine and dried 

(M9S04). Evaporation of the solvent qave 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 81Br,5), 426 

(M+ with "Br, 5), 224 (19), 222 (21), 204 (62), 160 
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(68), 91 (100). Anal Calcd for CnH1,BrN2<>,: C,59.02; 
H,4.48; N,6.56. Found: C,58.85; H,4.51; N,6.38%. 

EXAMPLE 27 
(Rl-5-Bromo-3-CH-methylpyrrolidin-2-ylmethyl>-lR­

s indola 
A solution of (R)-3-(N-benzyloxycarbonyl-pyrrolidin-

2-ylcarbonyl) -5-bromo-lH-indole (l.04 g) in dry 
tetrahydrofuran (20 mL) 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 
atluosphere of dry nitrogen. The mixture was heated under 
reflux with stirring for 18 hours and then cooled. 
Additional lithium aluminium hydride (50 mq) was added 
and refluxinq was continued for an additional 3 hours. 

15 The mixture was again cooled, lithium aluminium hydride 
(40 ~q) was added, and refluxing was continued for a 
further 18 hours. The mixture was cooled and water (0. 44 
mL) was carefully added with stirrinq, 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 (Na2S04). Evaporation of the solvent qave an oil 
which was chromatoqraphed on silica qel. Elution with 

25 dichloromethane/ethanol/concentrated aqueous ammonia 
(90:10:0.5) qave the title compound as a solid (0.51 q), 
m.p. 137-140°C (from dichloromethane/hexane); IR (KBr) 
1620 1 1595, 1570, 1480, 1450, 1435 cm ·1; 1H NMR (DMSO-~) 
6 11.05 (br s, lH), 7.65 (br d, lH), 7.31 (d, ~=8.6 Hz, 

30 lH), 7.21 (br d, lH), 7.16 (dd, !I=l.8 and 8.6 Hz, lH), 
3.03-2.94 (m, 2H), 2.47 (dd, J=9.2 and 14.0 Hz, lH), 
2.36-2.26 (m, lH), 2.33 (s, 3H), 2.09 (dd, il.=8.7 and 17.3 
Hz' lH) ' 1. 73-1. 38 (m, 4H) i 13C NMR (DMSO-~) 6 134. 8, 
129.S, 124.7, 123.2, 120.7, 113.4, 112.1, 110.9, 66.l, 

35 57.o, 40.5, 30.9, 29.l, 21.6; LRMS, m/z (relative 
intensity) 294 (M+ with 11Br, 1), 293 (2), 292 (M+ with 
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"Br, 1), 210 (14), 208 (15), 154 (8), 129 (42), 128 (19), 
101 (26) I 85 (57) I 84 (100) I 83 (30) j [a] 25 = + 62° 
(methanol, c = o.10). Anal Calcd for C14H17N2Br. 0.25 ~O: 

C, 56.48; H, 5.93; N, 9.41. Found: C, 56.65; H, 5.69; 
5 N,9.23. 

EXAMPLE 28 
<R>-s-<2-Bthylsulpbonylethenyll-3-(N-methyl­

pyrrolidin-2-ylllletbyl>-lll-indole 
A mixture of (R)-5-bromo-3-(N-methylpyrrolidin-2-

10 ylmethyl)-lH-indole (0.25 9), ethyl vinyl sulphone (0.14 
q), tri-o-tolylphosphine (0.075 q), palladium (II) 
acetate (0.013 q), 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 
aqueous 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 C11lfuN202S. 0.2 CRiCl2 : C,62.55; H,7.04; N,8.02. 
Found: C,62.65; H,6.94; N,7.92. 

EXAMPLE 29 
(Rl-5-<2-Bthylsulphonyletbyl>-3-<N-methylpyrrolidin-

2-ylllletbyll lH-indola 
25 (R)-5-(2-Ethylsulphonylethenyl)-3-(N-methyl-

pyrrolidin-2-ylmethyl)-lH-indole (157 mq) 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 (O.l mL) 

30 and the solution was shaken under a hydroqen atmosphere 
( 15 psi) at room temperature for 18 hours in the presence 
of 10' palladium on carbon (150 mq). 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 
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ethyl acetate and 2M aqueous sodium carbonate solution. 
The orqanic layer was separated, washed three times with 
water followed by brine and then dried (Na2S04) • 

Evaporation of the solvent gave an 
chromatographed on silica gel. 

oil which was 
Elution with 

dichloromethane/methanol/ concentrated aqueous ammonia 
{90: 10: 1) qave the title compound as a gum (110 mq): TLC 

(~Cl2/Cz~OH/NH3; 90:10:1): R, = 0.3; [a] 25 = +62° 

(methanol, c = 0.10). Anal. Calcd for C18~202S. o.os 
10 CHzCl2: C,63.21; H,7.67; N,8.17. Found: C,63.55; H,7.61; 

N,8.41%. 

EX.AMPLE 30 

<R>-5-<2-Bthvlsulphonylethyl>-3-<l-methylpyrrolidin-
2-y!methyl>-lK-indole 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-etbylsulphonylethyl)-3-(N-methylpyrrolidin-2-
ylmethyl)-lH-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 qive the title compound as a solid (375 mq): mp 59-
620C: (a] 25 = + 36° (methanol, c = 0.10). Anal. Calcd for 

C1a~~. 0.5 C4H.s04. 0.25 CH3C02<;.H5. 0.5 H20: C,59.00; 
H,7.42; H,6.68. Found: C,59.17; H,7.37; N,6.73. 

25 EXAMPLE 31 
lRl-5-(2-Benzenesulpbonylethenyll-3-<H-methyl-

pyrroli4in-2-y1Jaethyll-1Jl-in4ol• hy4robromi4e 
A mixture of (R)-5-bromo-3-(N-methylpyrrolidin-2-

ylmethyl)-lH-indole (0.25 g), phenylvinylsulphone (0.19 
30 g), tri-o-tolylpbosphine (0.075 q), palladium (II) 

acetate ( O. 0125 q) , triethylamine ( O. 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 chromatoqraphed on silica 

35 gel. Elution with dichloromethane/methanol/ 
\ 

'\l. 
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concentrated aqueous ammonia (90:10:1) gave the title 

compound as a foam (0.~4 g): Anal. Calcd for 

~N202S· HBr. 1/3 ~Cl2: c,54.77; H,5.29; N,5.72. 

Found: c,5s.oo; H,4.85; N,5.58. 
5 EXAMPLE 32 

<R>-s-<2-Benzenesulphonylethyll-3-(H-methyl­

pyrrolidin-2-yl.lllethyll-lB-indole 

A solution of (R)-5-(2-benzenesulphonylethenyl)-3-N­

methylpyrrolidin-2-ylmethyl)-lH-indole hydrobromide 

1 o ( o. 214 g) and 10% palladium on carbon ( o. 15 q) in a 

mixture of absolute ethanol (10 mL), N,N­

dimethylformamide (1 mL) and water (2 drops) was shaken 

under a hydroqen atmosphere (15 psi) at room temperature 

for 18 hours. The mixture was filtered through Celite 

15 (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, 

20 washed three times with water, followed by brine and 

dried (Ba2S04) • Evaporation of the sol vent gave a qum 

which was chromatoqraphed on silica gel. Elution with 

dichloromethane/methanol/concentrated aqueous ammonia 

(90:10:0.5) gave the title compound as a foam (0.096 g). 

25 Anal. Calcd for Cn~2CzS. HzO: C,65.97; H,7.05; N,7.00. 

Found: C,65.51; H,6.77; N,7.45. 

IXAMPLE 33 

«•>-s-<2-1en1enesulphonylethyl>-3-<N-mathyl­

pyrroli4in-2-yllll•thvl>-ll-in4ole hem,isuccinate 

30 A solution of succinic acid (95 mq) in ethanol (5 

mL) was added to a solution of (R)-5-(2-benzene­

sulphonylethyl)-3-{N-methylpyrrolidin-2-ylmethyl)-lH­

indole free base (620 mg) in ethanol (5 mL). The 

solution was evaporated to give the title compound as a 

35 foam {680 mq): (a]~=+ 29° (methanol, c = 0.10). Anal. 
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0. 33 c;H50H. 0. 5 ll:iO i 

C,63.59; H,6.92; N,6.01. Found: 

C,63.52; H,6.91; N,6.12. 
EXAMPLE 34 

<•>-s-r2-«4-Kethylpbenylsulphonyl>ethenyl]-3-(H­

methylpyrroli4in-2-ylmethyll-1B-in4ole 

A mixture of (R) -s-bromo-3- (N-methylpyrrolidin-2-

ylmethyl)-lH-indole (0.40 q), 4-methylphenylvinyl­

sulphone (0.273 q), tri-o-tolylphosphine (0.085 q), 

10 palladium (II) acetate (0.031 g), triethyl-

amine (O. 42 q), 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 

15 layer was washed with brine, dried (Na2S04) and 

evaporat.ed. The residual orange oil was chromatoqraphed 

on silica qel. Elution was commenced with 

dichloromethane/methanol (90:10), followed by 

dichlorome'1:hane/methanol/concentrated aqueous ammonia 

20 (90:10:0.25), qradually increasing the concentration of 

concentrated aqueous ammonia to lt. The later product­

containinq fractions were evaporated to qive the title 

compound as a foam (226 mq): (a]z = + 71° (methanol, c = 
0.10). Anal. calcd for ~1~S. 0.15 CHiC~: c, 68.27; 

25 H,6.51; H,6.88. Found: C,68.26; H,6.54; N,6.99. 

EXAMPLE 35 
<B>-s-r2-C4-Methylphenylsulphonyllethyl-3-(N­

••thylpyrroli4in-2-yl.lllethyl>-Ul-in4ole 

A solution of (R)-5-(2-(4-methylphenyl-

30 sulphonyl)ethenyl]-3-(N-methylpyrrolidin-2-ylmethy1)-

1H-indole (0.18 q) and 10~ palladium on carbon (0.20 q) 

in ethanolic hydrogen chloride (prepared from absolute 

ethanol (25 mL) and acetyl chloride (35 µL)] was shaken 

under a hydrogen atmosphere (15 psi) at room temperature 

35 for 16 hours. The reaction mixture was filtered through 

Celite (trademark) filter aid and the residue was washed 
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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 

5 saturated, washed three times with water, followed by 

brine and dried (Na,S04) • Evaporation of the sol vent qave 

a gum which was chromatographed on silica qel. Elution 

with dichloromethane/methanol/concentrated aqueous 

ammonia {90:10:0.25) gave the title compound as a foam 
10 (108 mg): [a]~=+ 30° (methanol, c = 0.10). Anal. Calcd 

for ~~1N202S. 0.05 C~Cl2 • 0.5 ffiO: C,67.55; H,7.15; 

N,6.84• Found: C,67.51; H,7.04; N,6.98. 
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CLAIMS 

1. A compound of the formula 

5 

r /R3 

R,e~): H 
I~ ~ 
~ N 

I 
Ri 

I 
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10 wherein n is o, 1, or 2; R1 is hydrogen; ~ is selected 

from hydrogen, halogen, cyano, O~, -(CH1).-(C=O)NRsR6, -

(CHz}.-S01NR,~, -(CHz)ia-NR,(C=O)Rg, -(Clti) .-NR.,S01Rs1 - (C~)m­

S (O)i;Rs, -(CH1).-NR,(C=O)lfRsR6, -(~).-NR-,(C=O)OR,, and 

-CH=CH { C~) ,R10; R, is selected from hydrogen and C1 to <; 

15 linear or branched alkyl; ~ is selected from hydrogen, 

C1 to C15 alkyl, and aryl; ~ and ~ are independently 

selected from hydrogen, C1 to ~ alkyl, aryl, and C1 to ~ 

alkyl-aryl or ~ and~ taken together to form a 4, 5, or 

6 membered ring; &r and R8 are independently selected from 

20 hydrogen, C1 to <; alkyl, aryl, and C1 to c; alkyl-aryl; ~ 

is selected from hydrogen, C1 to C6 alkyl, aryl, and C1 to 

c; alkyl-aryl; Rio is selected from -(C=O) NR,R.s and 

-S011fRs~, wherein ~ and ~ are defined as above, and 

-NR.i(C=O)Rg, -~o~., -NR.r(C=O)NR,~, -S(O)xRs and 

25 -NR.i(C=O) OR,, wherein &r, Rg, and R, are as defined above; 

y is o, 1, or 2; xis 1 or 2; mis o, 1, 2, or 3; and the 

above aryl groups and the aryl moieties of the above . 

alkylaryl qroups are independently selected from phenyl 

and substituted phenyl, wherein said substituted phenyl 

3 O may be substituted with one to three groups selected from 

C1 to C4 alkyl, halogen, hydroxy, cyano, carboxam.ido, 

nitre, and C1 to C4 alkoxy and the pharmaceutically 

acceptable salts thereof. 

2. The R enantiomer of a compound according to 

35 claim 1. 
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J. A compound according to claim 1 wherein R1 is 

hydrogen; Ra is -(Clii}~-so~, -(CHz).-NHS02R111 -(CH2L.­

so~, -(Clli).-{c--O)NHRs, or -(c:Hz).-NH(C=O)Rt; R, is 

hydrogen or methyl; and m, Rs and Rs are as defined in 

s claim 1. 

4. A compound according to claim 1, said compound 

beinq selected from: 
(R)-5-methoxy-3-(N-methylpyrrolidin-2-ylmethyl)-lH­

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

indole; 
(R)-5-(2-ethylsulfonylethyl)-3-(N-methylpyrrolidin-

2-ylmethyl)-lH-indole; 
(R)-5-(2-methylaminosulfonylethyl)-3-(N-

15 methylpyrrolidin-2-ylmethyl)-lH-indole; 

(R)-5-(2-methylam.inosulfonylethyl)-3-{pyrrolidin-2-

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

methylpyrrolidin-2-ylmethyl)-lH-indole; 

20 {R)-5-carboxamido-3-(N-methylpyrrolidin-2-ylmethyl}-

lH-indole; 
(R}-5-(2-methylsulfonylethyl)-3-(N-methylpyrrolidin-

2-yl-methyl)-lH-indole; 

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

25 methylpyrrolidin-2-ylmethyl)-lH-indole; 

(R)-5-(2-aminosulphonylethenyl)-3-(N­

methylpyrrolidin-2-ylmethyl)-lH-indole; 

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

2-ylmethyl)-lH-indole; 

JO (R)-5-(2-N,N-dimethylaminosulphonylethyl)-3-(N-

methylpyrrolidin-2-ylmethyl) -lH-indole·; 

(R)-5-(2-phenylsulphonylethyl)-3-(N­

methylpyrrolidin-2-ylmethyl)-lH-indole hemisuccinate; 

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

35 2-ylmethyl)-lH-indole hemisuccinate; 
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(R)-5-(2-phenylsulphonylethyl)-3-(N- .~ 

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

(R)-5-(3-benzenecarbonylaminoprop-l-enyl)-3-(N­

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

5 (R)-5-(2-{4-methylphenylsulphonyl)ethyl)-3-(N-

methylpyrrolidin-2-ylmethyl)-lH-indole; 

(R)-S-(3-methylsulphonylaminoprop-l-enyl)-3-(N­

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

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

10 propylpyrrolidin-2-ylmethyl)-lH-indole; 

(R)-5-(2-ethylsulphonylethyl)-3-(pyrrolidin-2-

ylmethyl)-lH-indole; 

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

methylpyrrolidin-2-ylmethyl)-lH-indole; and 

15 (R)-5-(2-methylsulfonamidomethyl)-3-(N-

methylpyrrolidin-2-ylmethyl)-lH-indole. 

5. A pharmaceutical composition for treating a 

condition selected from hypertension, depression, 

anxiety, eat~ng disorders, obesity, druq 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 effect! ve in treating such condition and a 

pharmaceutically acceptable carrier. 

25 6. A pharmaceutical composition for treating 

disorders arisinq 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 treatinq a condition selected from 

hypertension, depression, anxiety, eating disorders, 

obesity, drUq abuse, cluster headache, migraine, pain and 

chronic paroxysmal hemicrania and headache associated 

with vascular disorders comprising administering to a 

35 mammal requiring such treat~ent an amount of a compound 
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accordinq to claim 1 effective in treatinq such 

condition. 

8. A method for treatinq disorders arisinq from 

deficient serotonerqic neurotransmission comprisinq 

5 administerinq to a mammal requirinq such treatment an 

amount of a compound accordinq to claim 1 effective in 

treatinq such a disorder. 

10 

15 

9. A compound of the formula 

/I.I 

·\,lQ 
R2~ 
~N7 

I 
R1 

v 

wherein W is -C02R11 or R,; Q is Cllz or C=O; n is O, 1 or 

2; R1 is hydroqen; Rz is selected from hydroqen, haloqen, 

cyano, OR.., -(C~) .-(C=O) ~~' -(C~) .-SC>.zNRs~, - (CHz) m­

NR,(C=O) Ra, -(CHz).-NR,S~, -(CH2).-S (0) xR1t -(Cffi) .-

20 NR.i(C=O)N.RsR6, -(C!li).-NR,(C=O)OR,, and -CH=CH(~),R1oi x is 

l or 2; m is o, 1, 2, or 3; R3 is selected from hydroqen 

and C1 to C6 linear or branched alkyl; R.. is selected from 

hydroqen, Ci to C6 alkyl, and aryl, R5 and ~ are 

independently ~elected from hydrogen, C1 to C 15 alkyl, 

25 aryl, and C1 to c, alkyl-aryl or Rs and ~ taken together 

to form a 4, 5, or 6 membered ring; ~ and Rs are 

independently selected from hydrogen, C1 to C6 alkyl, 

aryl, and C1 to c; alkyl-aryl; R, is selected from 

hydroqen, C1 to c; alkyl, aryl, and C1 to C, alkyl-aryl; R10 

30 is selected from -(C=O)NRs~ and -s~, wherein Rs and 

~ are defined as above, and -NR,(C=O)Ra, -NR7S02R8 , 

-NR,{C=O)NR,Rt, -s (O)~ and -NR,(C=O)OR,, wherein ~' Ra, R, 

and x are defined as above; y is O, 1, or 2; R11 is 

selected from C1 to C6 alkyl, benzyl and aryl; and the 

35 above aryl qroups and the aryl moieties of the above 
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alkyl-aryl qroups are independently selected from phenyl 
and substituted phenyl, wherein said substituted phenyl 
may be substituted with one to three groups selected from 
C1 to C4 alkyl, halogen, hydroxy, cyano, carboxamido, 

5 ni tro, and c1 to C4 alkoxy. 

10 

15 

10. The R enantiomer of a compound according to 
claim 9. 

11. A compound according to claim 9, said compound 
being a compound of the formula 

R2 

(N/CD2R11 

,o 

~ 

N 

I 
Rt 

wherein n, R1, Ra and R11 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 R1 is 

hydrogen; Ra is -(CHz).-SOz~, -(CHz).-NHSOzRg, -(CHz)ill­

SOzRg, -(CHz).-(C=O)NHR, or -(CBi).-NH(C=O)Rg; m is o, l, 2, 
or 3; R, is hydrogen, C1 to C5 alkyl, aryl, or C1 to ~ 
alkyl-aryl; R11 is selected from c1 to c6 alkyl, benz.yl and 

25 aryl; and the above aryl qroups 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 Ci to C4 alkyl, halogen, hydroxy, 

3 o cyano, carboxamido, ni tro, and C1 to c, alkoxy. 

35 

14. A compound according to claim 9, said compound 
being a compound of the formula 



5 

-69-

THIS SHEET Hl\S BEEi'J 
REPLACED 

111111111111111111111111111111 
* C L K S * 

Ill 

wherein n, R1 , ~ and R10 are as defined in claim 9. 

15. The R enantiomer of a compound according to 

10 claim 14. 

15 

20 

25 

16. A compound according to claim 14 wherein R1 is 

hydrogen; R, is hydrogen or methyl; and R10 is -so~, 

NHS~Rs, -so:zRg, -(C=O)NHRs or -NH(C=O)Rs, wherein Rs and Rs 

are as defined in claim 9. 

17. 

formula 

A process for preparing a compound of the 

wherein n is o, 1, or 2; R1 is hydrogen; Ri is selected 

from hydrogen, halogen, cyano, OR., -(CHz).-(C=O)NR5~, -

(CJii) m-S02?ffis~, -(CHz).-NR,(C=O) Rs1 -(CHz).-NltiSOzRg, -{CHz} m­

s (O)zRs, -(Clii).-NR,(C=O)~, -(Clli) .. -Nlt.,(C=O)OR,, and 

-CH=CH ( CHz) ,R10; R, is selected from hydroqen and C1 to C6 

linear or branched alkyl; R. is selected from hydrogen, 

3 o Ci to c6 alkyl, and aryl; ~ and ~ are independently 

selected from hydroqen, C1 to C6 alkyl, aryl, and C1 to C, 

alkyl-aryl or ~ and ~ taken together to form a 4 , 5, or 

6 membered ring; ~ and Rs are independently selected from 

hydrogen, C1 to C6 alkyl, aryl, and C1 to c; alkyl-aryl; R, 
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is selected from hydrogen, C1 to c, alkyl, aryl, and C1 to 

C, alkyl-aryl; R10 is selected from -(C=O)~ and 

-SOzNRs~, wherein R, and ~ are defined as above, and 

-NR.r(C=O)Rs, -~SOzRa, -NR,(C=O)NR5Rf, -S(O)xRs and 

5 -NR:,(C=O)OR,, wherein R,, Rs, and R, are as defined above; 

y is o, 1, or 2; x is l or 2; m is o, 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 

io may be substituted with one to three groups selected from 

C1 to c, alkyl, halogen, hydroxy, cyano, carboxamido, 

nitro, and c1 to c, alkoxy, comprising 

15 

20 

(a) reducing a compound of the formula 

u (N/ 
()*'Q ··m '7 I ~ v 

~ N 
I 
R1 

where Q is CHi or C==O, W is -C02R11 or R1 , and Ru is C1 to 

C6 alkyl, benzyl, or aryl, and R1, Ra, and R11 are as 

defined above; 

(b) where Ra is -CH=CH(Clli)yR10 and R10 is as defined 

25 above by reacting a compound of formula I where R, is H 

or C1 to C. linear or branched alkyl and R.z is halogen and 

R1 is defined as above with a compound of the formula 

CHi=CH (CHi} ,R10 where R10 is as defined above using 

transition metal catalysis; or 

30 (c) reacting the compound of formula I where Rs is 

hydrogen and R1 and R.z are as defined above with a 

compound of the formula R,-Z where Rs is C1 to C15 linear or 

branched alkyl and z is halogen and base; and, 

if desired, converting a compound of formula I 

35 to a the pharmaceutically acceptable salts thereof. 
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is selected from bydroqen, C1 to c, alkyl, aryl, and C1 to 

~ alkyl-aryl; R10 is selected from -(C=O)NRsRll and 

-SOARci, wherein Rs and ~ are defined as above, and 

-NR7(C=O) Rg, -NR,SOzRa, -NR7 (C=O) lffisRf, -s (0) ~ and 

5 -NR.,(C=O)OR,, wherein &r, Rs, and R, are as defined above; 

y is o, 1, or 2; xis 1 or 2; mis O, 1, 2, or 3; and the 

above aryl qroups and the aryl moieties of the above 

alkylaryl groups are independently selected from phenyl 

and substituted phenyl, wherein said substituted phenyl 

10 may be sUbstituted with one to three groups selected from. 

15 

20 

C1 to c_. alkyl, baloqen, hydroxy, cyano, carboxam.ido, 

nitro, and c; to C4 alkoxy, comprisinq 

(a) reducinq a compound of the formula 

/\,I 

\,lQ 
Re~ 

~i 
I 
Rt 

v 

where Q is CH, or C=O, W is -C02R11 or R3 , and Ru is C1 to 

C6 alkyl, benzyl, or aryl, and R1 , Roi, and R11 are as 

defined above; 

(b} where Ri is -CH=CH(Cllz),R10 and R10 is as defined 

25 above by reactinq a compound of formula I where R, is H 

or C1 to c; linear or branched alkyl and ~ is halogen and 

R1 is defined as above with a compound of the formula . 

CH:z==CH(CH2),R10 where R10 is as defined above using 

transition metal catalysis; or 

30 (c) reactinq the comppund of formula I where ~ is 

hydroqen and R1 and Rz are as defined above with a 

compound of the formula R,-Z where R.J is C1 to C4 linear or 

branched alkyl and Z is haloqen and base; and, 

if desired, convertinq a compound of formula I 

35 to a the pharmaceutically acceptable salts thereof. 
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18. The process accordinq to claim 17 wherein the 
compound of formula I is an R enantiomer. 

19. A process accordinq to claim 17 wherein for the 
compound of formula I, R1 is hydrogen; Rz is -(~)m-

5 SO,NHRs, -(CRz).-NHs~, -(CRz).-SOzRg, -(CRz)m-(C=O)NHRs, or 
-(CHz).-NH(C=O)Rs; ~ is hydrogen or methyl; and m, Rs and 
Rs are as defined in claim 17. 

20. A process according to claim 17, said compound 
of formula I being selected from: 

10 (R)-5-methoxy-3-(N-methylpyrrolidin-2-ylmethyl)-lH-
indole; 

(R)-5-bromo-3-(N-methylpyrrolidin-2-ylmethyl)-lH­
indole; 

(R)-5-(2-ethylsulfonylethyl)-3-(N-methylpyrrolidin-
15 2-ylmethyl)-lH-indole; 

(R)-5-(2-methylaminosulfonylethyl)-3-(N­
methylpyrrolidin-2-ylmethyl)-lH-indole; 

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

20 (R)-5-(2-methylami~osulfonylmethyl)-3-(N-

methylpyrrolidin-2-ylmethyl)-lH-indole; 
(R)-5-carboxamido-3-(N-methylpyrrolidin-2-ylmethyl)­

lH-indole; 
(R)-5-(2-methylsulfonylethyl)-3-(N-methylpyrrolidin-

25 2-yl-methyl)-lH-indole; 
(R)-5-(2-methylsulfonamidoethyl)-3-(N­

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

methylpyrrolidin-2-ylmethyl}-lH-indole; 
30 (R)-5-(2-am.inosulphonylethyl}-3-(N-methylpyrrolidin-

2-ylmethyl)-lH-indole; 
(R)-5-(2-N,N-dimethylaminosulphonylethyl)-3-(N­

methylpyrrolidin-2-ylmethyl)-lH-indole; 
(R)-5-(2-phenylsulphonylethyl)-3-{N-

35 methylpyrrolidin-2-ylmethyl)-lH-indole hemisuccinate; 
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(R)-5-(2-ethylsulphonylethyl)-3-(N-methylpyrrolidin-

2-ylmethyl)-lH-indole hemisuccinate; 

(R)-5-(2-phenylsulphonylethyl)-3-(N­

methylpyrrolidin-2-ylm.ethyl)-lH-indole; 

5 (R)-5-(3-benzenecarbonylaminoprop-1-enyl)-3-(N-

methylpyrrolidin-2-ylmethyl)-lH-indole; 

(R)-5-(2-(4-methylphenylsulphonyl)ethyl)-3-(N­

methylpyrrolidin-2-ylmethyl)-lH-indole; 

(R)-5-(3-methylsulphonylaminoprop-l-enyl)-3-(N-

10 methylpyrrolidin-2-ylmethyl) -1H-indo·1e; 

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

propylpyrrolidin-2-ylmethyl)-lH-indole; 

(R)-5-(2-ethylsulphonylethyl)-3-(pyrrolidin-2-

ylmethyl)-lH-indole; 

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

methylpyrrolidin-2-ylmethyl)-lH-indole; and 

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

methylpyrrolidin-2-ylmethyl)-lH-indole. 

21. A process for preparing a compound of the .. 

20 formula 

25 

y 

wherein W is -C01Ri1 or R,; Q is CHz or C=O; n is O, 1 or 

2; R1 is hydrogen; R:i is selected from hydrogen, halogen, 

30 cyano, OR., -(CHz).-(C=O)~, -(CHz).-S01NRs~, -(CH:z).­

NR.i(C=O) Rs, -(CHz).-NR,So,Rt, - (Clli).-S (O)xRs, -{CH2).­

NR, ( C=O) MR,~, - ( CHz). -ira., ( C=O) OR,, and -CH=CH ( Cllz} yR10; x is 

1 or 2; m is o, 1, 2, or 3; R, is selected from hydrogen 

and C1 to C6 linear or branched alkyl; R. is selected from 

35 hydrogen, C1 to C6 alkyl, and aryl, ~ and ~ are 
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independently selected from hydroqen, C1 to c, alkyl, 

aryl, and C1 to C, alkyl-aryl or ~ and ~ taken together 

to form a 4, s, or 6 membered ring; R.., and Rs are 

independently selected from hydrogen, c1 to c6 alkyl, 

5 aryl, and C1 to c; alkyl-aryl; R, is selected from 

hydroqen, C1 to C6 alkyl, aryl, and C1 to C, alkyl-aryl; R10 

is selected from -(C=O)NRsR6 and -S01N'RsR6, wherein ~ and 

~ are defined as above, and -NR,(C=O}R1, -~SOiRs, 

-NR,(C=O)NRsR.s, -S(O)Jta and -NR,(C=O)OR,, wherein Ri, Rg, R, 

10 and x are defined as above; y is o, 1 or 2; R11 is 

selected from C1 to C6 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 

c1 to C4 alkyl, hal<;>gen, hydroxy, cyano, carboxamido, 

ni tro, and C1 to C4 alkoxy, comprising 

20 

(a) where W is -COiR-11 and R1 , Rz, R11 , and Q are 

defined above, by reacting a compound of the formula 

R~ IV 

I 

as 

25 wherein Ri and Ri are as defined above with an acid 

chloride of the formula N-cO:zR11-proline with base; or 

(b) where W is R,, Q is CH.z, and Rz is -CH=CH(CHz)yR10 · 

and R1 , R3 , and R10 are as defined above, by reacting the 

compound of formula V where Rz is halogen, W is R3 , Q is 

30 CHi and R1 and R, are as defined above with a compound of 

the formula CHz=CH(CHi),.R10 where R10 is as defined above 

usinq transition metal catalysis. 

22. The process according to claim 21 wherein the 

compound of formula V is an R enantiomer. 
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23. A process according to claim 21, wherein said 
compound of formula V is a compound of the formula 

R~):' C02:11 

I ""= ~ 
h N 

[1 

I 
R1 

10 wherein n, R1 , ~ and R11 are as defined in claim 21. 

24. The process accordinq 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, R1 is hydrogen; ~ is -(Cl!i) m.-

15 SO:zNHRs, -(~).-NHS~, -(~).-S"2Rs1 -(~).-(C=O)~ or -
CCH:zL.-NH(C=O)R8; m is o, l, 2, or 3; Rs is hydrogen, C1 to 
C6 alkyl, aryl, or C1 to c, alkyl-aryl; R11 is selected 
from C1 to <; 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 phenyl, wherein said substituted phenyl may 
be substituted with one to three groups selected from C1 

to c, alkyl, halogen, hydroxy, cyano, carboxamido, ni tro, 
and C1 to C4 alkoxy. 

25 26. A process accordinq to claim 21, wherein said 
compound of formula V is a compound of the formula 

30 tr l 

wherein n, R1 , R3 and R10 are as defined in claim 21. 
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27. The process according to claim 26 wherein the 

compound of formula III is an R enantiomer. 

28. A process according to claim 26 wherein for the 

compound of formula III Rl is hydrogen; R3 is hydrogen or 

5 methyl; and R10 is -s~, NHSOiRg, -SOiRs, -(C=O)NHR.s or -

NH(C=O)Rg, wherein Rs and ~ are as defined in claim 21. 


