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THEMP!tlTIC HETE.llOCYCLIC COMPOUNDS 

The presenc invention is concerned with new chemical compounds, their 

preparation, pharmaceutical formulations containing them and their use 

in medicine, particularly the prophylaxis and treatment of .migraine. 

Receptors which mediate the actions of 5-hydroxyt:ryptamine (5-HT) have 

been identified in mammals in both the periphery and the brain. 

According to the classification and nomenclature proposed in a recent 

article (Bradley J.t .!l. Neuropharmac., 12, 563 (1986)), these 

receptors may be classified into t:hree main types,~- "5-HT1-like", 

5-HT2 and 5-HT3. Various classes of compounds have been proposed as 

5-HT agonists or antagonists for therapeutic use, but these have not 

always been specific to a particular type of 5-HT receptor. European 

'Patent Specification 0313397 describes a class of 5-HT agonises which 

are specific to a particular type of •s-HT1-like• receptor and are 

effective thera~eutic agents for the treat:ment of clinical conditions 

in which a selective agonist for this type of receptor is indicated. 

For example, the receptor in question mediates vasoconstriction in the 

carotid vascular bed and thereby modifies blood flow therein. The 

compounds described in the European specification are therefore 

beneficial in the treatment or prophylaxis of conditions wherein 

vasocoustriction in the carotid vascular bed is indicated, for 

example, migraine, a condition associated with excessive dilation of 

the carotid vasculature. However, it is wit:hin t:he scope of the 

earlier application that the target tissue may be any tissue wherein 

action is mediated by •s-HT
1

-like• receptors of the type referred to 

above. 

~ We have now found a further class of compounds having exceptional 

"5-HT1-like• receptor agonism and excellent absorption following oral 

dosing. These properties render the compounds particularly ~eful for 

certain medical applications, notably the prophylaxis and treatment of 

migraine, cluster headache and headache associated with vascular 

---··-···-·---·-·--dis.orders, hereinafter refe.rred to collectively as "migraine". 
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According co t:he first aspect of the preseuc invencion. therefora, 
Chere is provided a compound of formula (I) 

wherein 

n is an integer of from 0 to 3; 

Y is a group of formula (i), (ii), or (iii) 

y v)-x ~NR 
x-J:- RNJ:-. . . . 

(i) (ii) 

H 
N 

z 
(I) 

Y· RN-( 
~N-

0 
(iii) 

wherein R is hydrogen or c1_4 alkyl, Xis -0-, -s-. -NH-, or -cH2-, Y 
is oxygen or sulphur and the chiral centre * in formula (i) or (ii) is 
in its (S) or (R) form or is a mixt:ure thereof in any proportions; and 

Z is a group of formula (iv), (v), or (vi) 

----~---·---------------- (iv) (v) (vi) 
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1 2 wherein R and R are independently selected from hydrogen and c1 _~ 
alkyl and R3 is hydrogen or c

1
_4 alkyl; 

and salts, solvates 

thereof. 

and physiologically functional derivatives 

Compounds of formula (I) having particularly desirable properties for 
the treatment and prophylaxis of migraine include those wherein n is 

l, tJ is a group of formula (i) and Z is a group of formula (iv) or 

(vi). Of these. compounds of formula (I) wherein n is 1. Y is a group 

of formula (1) wherein R is hydrogen, X is -0- and Y is oxygen and Z 

is a group of formula (iv) or (vi) wherein R1 - R2 - hydrogen or 

methyl are particularly preferred. 

Two compounds of formula (I) having exceptional properties for the · 

treatment and prophylaxis of migraine are N,N-dimethyl-2-[5-(2-oxo­

l.3-oxazolidin-4-yl-methyl)-lH·indol-3-ylJethylamine and 

3·(1-methyl-4-piperidyl)·S-(2-oxo-1,3-oxazolidin-4-ylmethyl)-lH·indole 
in either their (S) or (R) form or as a mix1:Ure thereof in any 
proportions. The salt:s and solvates of these compounds, for ~xample, 

the hydrate maleates, are particularly preferred. 

Physiol"ogically acceptable salts are particularly suitable for medical 

applications- because of their greater aqueous solubility relative to 

the parent:, J& basic, compounds. 

physiologically acceptable anion. 

Such salts must clearly have a 

Suitable physiologically acceptable 
salts of the compounds of the present invention include those derived 

from acetic, hydrochloric, hydrobromic, phosphoric, malic, maleic, 

fuma.ric, citric, sulphuric, lactic, or tartaric acid. The succinate 
and ch:oride salts are particularly preferred for medical purposes. 
Salts having a non-physiologically acceptable anion are within the 

scope of the invention as useful intermediates for the preparation of 
physiologically acceptable salts and/or for use in non-therapeutic, 

for example, in nm. situations. 
·--------
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According eo a second aspect: of the present inveneion, the?:e is 

provided a compound of formula (!) or a physiologically acceptable 

sale, solvate, or physiologically functional derivative thereof for 

use as a therapeutic agenc, specifically as a ns-HT1-like~ recepcor 

agonise, for example, as a carotid vasoconstrictor in the prophylaxis 

and treatment of migraine. As indicated, however, target organs for 

the present compounds ocher than the carotid vasculat:ure are wit:hin 

the scope of the present invention. 

The amount of a compound of formula (1). or a salt or solva.te thereof. 

which is required to achieve the desired biological effect will depend 

on a number of faccors such as the specific compound, the use for 

which it is intended, the means of adminiscration, and the recipient:. 

A typical daily dose for the treatment: of migraine may be expeceed to 

lie in the range 0.01 to Smg per kilogram body weight. Unit doses may 

contain from l to lOOmg of a compound of formula(!), for example, 

ampoules for injection may contain from 1 to lOmg and orally 

administrable unit dose formulations such as tablets or capsules may 

contain from 1 to lOOmg. Such miit doses may be administered one or 

more times a clay, separately or in multiples thereof. An intravenous 

dose may be expected to lie in the range 0.01 to 0.15mg/kg and would 

typically be administered ~ an infusion of from 0.0003 to 0.15mg per 

kilogram per minute. Infusion solutions suitable for this purpose may 

cont:ain from 0.01 to lOmg/ml. 

llhen the active compound is a salt or solvate of a compound of formula 

(I), the dose is based on the cation (for salts) or the unsolvated 

compo\U\d. 

Hereinafter references to "compound(s) of formula (I)• will be 

understood t~ include physiologically acce~table salts and solvaces 

thereof. 

According to a third aspect of the present invention, therefore, there 

------------------- are provided pharmaceutical compositions comprising, as act:ive 

r ·rpr~~ SHEET HAS BEEN \ 
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ingredient, at least one compound of formula (I) and/or j 

pharmacologically acceptable salt or solvate chereof tagether with a~ 

least one pharmaceutical carrier or excipient. These pharmaceutical 

compositions may be used in the prophylaxis or treat:nienc of· clinical 

conditions for which a "5-HT1-like" receptor agonist is indicated, for 

example, migraine. The carrier must be pharmaceutically acceptable 

to the recipient: and must be compatible with, Le. not have a 

deleterious effect upon, the other ingredients in the composition. The 

carrier may be a solid or liquid and is preferably formulated with at 

least one compound of formula (I) as a unit dose formulation, for 

example, a tablet which may contain from 0.05 to 95% by weight of the 

active ingredient. If desired, other physiologically active 

ingredients may also be incorporated in the pharmaceutical 

compositions of t:he invention. 

Possible formulations include those suitable for oral, sublingual, 

buccal, parenteral (for example, subcutaneous, intramuscular, or 

intravenous), rectal, topical and intranasal administration. The mosc 

suitable means of adininistration for a particular patient will depend 

on the nat:ure and severity of the condition being treated and on the 

nature of the active compound, but, where possible, oral 

administration is preferred. 

Formulations suitable for oral administration may be provided as 

discrete tnlits, such as eablets, capsules, cachets, or lozenges, each 

containing a predetermined amount of the active compound; as powders 

or granules; as solutions or suspensions in aqueous or non-aqueous 

liquids; or as oil-in-water or water-in-oil emulsions. 

r Formulations suitable for sublingual or buccal administration include 

lozenges comprising the active compound and, typically, a flavoured 

base, such as sugar and acacia or tragacanth, and pastilles comprising 

the active compound in an inert base. such as gelatin and glycerin or 

sucrose and acacia. 
--·-------··-----~ 
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Formulations suitable for parenteral administration t:ypically comprise 

sterile aqueous solutions containing a predetermined concent:ration of 

the active compound; the solution is preferably isotonic with the 

blood of the intended recipient. Although such solutions are 

preferably administered intravenously, they may also be administered 

by subcutaneous or intramuscular injection. 

Formulations suitable for recc.al administration are 

provided as unit-dose suppositories comprising the active 

and one or more solid carriers forming the suppository 

example, cocoa butter. 

preferably 

ingredient: 

base, for 

Formulations suitable for topical or intranasal application include 

ointments, creams, lotions, pastes, gels, sprays, aerosols and oils. 

Suitable carriers for such formulations include petroleum jelly, 

lanolin, polyethylene glycols, alcohols, and combinations thereof. 

The active ingredient is typically present in such formulations at a 

concentration of from 0.1 to 15% w/w. 

The formulations of the invention may be prepared by any .suitable 

method, typically by uniformly and intimately admixing the active 

compound(s} with liquids or finely divided solid carriers. or both, in 

the required proportions and ctlen, if necessary, shaping the resulting 

mixture into the desired shape. 

For example, a tablet may be prepared by compressing an intimate 

mixture comprising a powder or granules of the active ingredient and 

one or more optional ingredient:s, such as a binder, lubricant:, inert 

diluent, or surface active dispersing agent, or by moulding an 

intimate mixture of powdered active ingredient and inert liquid 

diluent. 

Aqueous solutions for parenteral administration are typically prepared 

by dissolving the active compound in sufficient water to give the 
·------·-·----··-------
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desired concentration and then rendering the resulting solution 

sterile and isotonic. 

Thus, according co a fourt:h aspect ~f the present: invention. ~here is 

provided the use of a compound of formula (I) in the preparation of a 

medicament for the prophylaxis or treatment of a clinical condition 

for which a "5-HT~·like 11 recept:or agonist is indicated, for example, .... 
migraine. 

According to .a fifth aspect, t:here is provided a method for the 

prophylaxis or treatment of a clinical condition in a mammal, for 

example, a human, for which a 11 5-HT
1

-like" receptor agonis~ is 
indicated, for example, migraine, vbich comprises the administra:ion 

to said mammal of a therapeutically effective amount of a compound of 
formula (I) or of a physiologically acceptable salt, solvate, or 
-

physiologically functional derivative thereof. 

According to a sixth aspect of the invention, compounds of formula (I) 

wherein Z is a group of formula (iv) may be prepared by reacting a 

compound of formula CU) (isolated or 1n sit:u - infra). 

(II) 

wherein n and Y are as hereinbefore defined, with a compound of 

formula (III) 

H 

L 
(III) 

---·--------· 
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or a carbonyl-protected form thereof, such as the dimethyl or diethyl 

acetal, wherein L is a suitable leaving group, such as chlorine, or a 

protected amino group, either of which m.a.y be converted 1.Il situ t:o an 

amine group, or is -NR1a2 where R1 and R2 are as hereinbefore defined. 

The reaction is typically carried out by refluxing the compounds in a 

polar solvent system, for example, ethanol/water, dilute acetic acid, 

or water in che presence of an acidic ion exchange resin, for e~ample. 

'Amberlyst 15'. 

Standard N-alkylation met:hods may be used to convert compounds 

formula (I) wherein Z is a group of formula (iv) and R1 and/or R2 

hydrogen to corresponding compounds wherein R1 and/or R2 are 

alkyl. 

of 

are 

c . ...... 

Compounds of formula (I) wherein Z • (iv) and a1 - a2 • c1_4 alkyl may 
1 2 be prepared from the corresponding compound wherein R - R - H by 

methods of N,N-dialkylation well known to those skilled in the art. 

for example, by treacment wit:h the appropriate aldehyde in the 

presence of a reducing system, for example, sodium cyanoborohydride/ 

acetic acid, in a polar solvent, such as methanol. 

Compounds of formula (!) wherein Z - (iv) and a1 or R2 ~ c1_~ alkyl 

may be. prepared from the corresponding compound wherein R - R - H b:: 

N-benzylation using benzaldehyde and a suitable reducing agenc, for 

example, sodium borohydricle, in a polar solvent, such as ethanol, 

followed by N·alklyat:iou using a suitable agent, such as che 

appropriate dialkyl sulphate, typically in the presence of a base, for 

example, anhy. potassium carbonate, in a polar aprotic solvent, such 

as DMF, and finally N-debenzylation, typically by catalytic 

hydrogenation using, for example, Pd/C in a polar solvent, such as 

ethanol. 

Hydrazines of formula (II) may be prepared from the corresponding 

aniline of formula (IV} 

------- l I THi.$, SE0.~':51 HAS 13 EEN l 
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(IV) 

wherein n and TJ are as hereinbefore defined, by diazotisacion followed 

by reduction. Diazotisation is eypically carried ouc using sodium 

nit:rite/c.HCl and the resulting diazo product reduced in sit:u using, 

for example, tin(II) chloride/c.HCl. The resulting hydrazine may be 

isolated or converted to a compound of formula (I) J.n sit:u. 

Anilines of formula (IV) may be prepared by reduction of che 

corresponding ~-nitro compound of formula (V) 

(V) 

wherein n and TJ are as hereillhefore defined, t:ypically by catalytic 

hydrog~nation using, for example, Pd/C in a polar solvent system, such 

as an acidified mixture of ethanol, water and ethyl acetate. 

Anilines of formula (IV) wherein W is a group of formula (i) or (ii) 

may also be prepared by eyclising a compound of formula (XXXIII) 

(XXXIII) 

. --·~------------
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or (XXXIV) 

NH"" 
&:. 

wherein n and. X are as hereinhefore defined and R4 is -co2R
5 where ?~­

is c1_4 alkyl, typically by heating in the presence of a base, such as 
sodium methoxide. 

Compounds of formula (XXXIII) wherein X is oxygen may be prepared by 

reducing a corresponding c1 _4 alkyl ester using. for example, sodium 

borohydride, in a polar solvent system, such as ethanol/~ater, a~ o0 c. 
The ester may be prepared by eseerifying 'the corresponding carboxylic 

acid using, for example, the appropriate alcohol and HCl or by 

reducing the corresponding 2-nitro compound, for example, by catalytic 

hydrogenation. .Both the acid and the 2-nitro compound may be prepared 
from the corresponding 2-nitroaminoacid, the acid by N-alkoxycarbony­

lat:ion using, for example, R5ococl where a5 is as hereinbefore 

defined, followed by reduct:ion of the nit:ro group. for example, b:~ . 
catalytic hydrogenation, or by reduction of t:he nitre group followed 
by N-alkoxycarbonylati.on, and t:he R,-nitro compound by N-alkoxycarbony­

lation (as for the acid) followed by esterification using, for 
example, t:he appropriate alcohol and HCl, or by esterificacion 

followed by N-alkoxycarbonylation. The n-nitroaminoacid may be 

obtained commercially or prepared from readily available starcing 
mat:erials by methods known to those skilled in the art or obtainable 

from t:he chemical literature, for example, by 12,-nitration of the 

corresponding aminoacid using, for example, c.H2so4/c.HN03 a~ o
0 c. 

Compounds of formula (XXXIV) 

--------------------~e_clucing the corresponding 

wherein X is oxygen may be prepared by 

dinitro compound, typically by catalro:ic 

SUBSTITUTE SHEET 
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hydrogenation using, for example, Pd/C in a polar solvent, such as 

ethanol. The dinitro compound may be prepared by reacting ~he 

appropriate aldehyde with nitromethane, typically in the presence of a 

base, for example, sodium methoxide, in a polar solvent, such as 

methanol, followed by R·nitration using, for example, c.H2so4;c.HN0
3

, 

or by n-nit:ration of the appropriate aldehyde followed by reaction 

with nitromethane. The aldehyde may be obea.ined commercially or 

prepared from readily available s~ting materials by methods known to 

those skilled in the art or obtainable from the chemical literature. 

n-Nit:ro compounds of formula (V) may be prepared by 

(a) in the casa where q is a group of formula (i) in which Y :s 

oxygen or sulphur, react:ing a compound of formula (VI) 

(VI) 

wherein n, R and X are as hereinbefore defined, with a ·compound 

of formula (VII) 

(VII) 

wherein Y is as hereinbefore defined and Land L', which may be 

t:he same or different, are suit:able leaving groups, for example, 

chlorine, ethoxy, trichloromethyl, trichloromethoxy, or 

imidazoyl, for example, in the case where L - L' - chlorine, in 

a non-polar solvent, such as toluene, in the presence of a base, 

for example, potassium hydroxide. 

-·----------··----·---
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(b) in t:he case where Y is a group of formula (ii) in which Y is 
oxygen or sulphur. reacting a compound of formula (VIII) 

(VIII) 

wherein n. R and X are as hereinbefore defined, wit:h a compound 
of fonw.la (VII) wherein Y, L and L' are as hereinbefore 
defined, typically using the reaction conditions described in 
{a); 

(c) in the case where W is a group of formula (iii), reacting a 
compound of formW.a (IX) 

(IX) 

wherein n is as hereinbefore defined, with a compound of formula 

(X) 

(X) 

Wherein R is as hereinbefore defined, typically in a polar 
aprotic solvent, such as DMF, in the presence of DEAD/Ph3P. 

Compounds of formula (VI-) may be prepared by ring-opening a compound 
of formula (V) wherein n is as hereinbefore defined and Y is a group 
of formula (i) in which R, X and Y are as hereinbefore defined, for 
example, by refluxing in 2N aqu. KOH. 

This Sheet Has Been Replaced 
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Compounds of formula (VI) wherein X is oxygen may be prepared b~ 

esterification of t:he corresponding carboxylic acid, :::ypically b~ 

traat:ment wii:h thionyl chloride and an appropriate alcohol ac -i0°c, 

followed by reduction of the ester using, for example, sodium 
0 

borohydride, in a polar solvent system, such as ethanol/water, ac 0 C. 

The acid may be obtained commercially or prepared from readily 

available starting materials by methods known to those skilled in ~~e 

art or obtainable from the chemical literat:ure, for example, bv 

n-nitration of the corresponding aminoacid using, for 
0 c.H2so4/c.HN03 at 0 C. 

example, 

Compounds of formula (VIII) may be prepared by ring-opening a compound 

of foxmula (V) wherein n is a hereinbefore defined and ~ is a group of 

formula (ii) in which R, X and Y are as hereinbefore defined, :or 

example, by refluxing in 2N aqu. KOH. 

Compounds of formula (III), (VII), (Db and (X) may be obtained 

commercially or prepared from readily available starting materials by 

methods known to those skilled in 1:he art or obtainable from the 

chemical literature. 

~-Nitro compounds of formula (V) wherein ~ is a group of formula (i) 

or (ii) may also be prepared by a-nitration of a compound of formula 

(XXXVI) 

(XXXVI) 

wherein n and Y are as hereinbefore defined. using, for example, 
0 

c.H~SO./c.HN03 at 0 C. 
~ 4 

Compounds of fomula (XXXVI) may be prepared by reaccing a compound of 

_______ f...n..~la (XXXVII) 
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(XXXV!!I) 

wherein n, R and X are as herein.before defined. wit:h a compound o: 
formula (VII) wherein Y, :. and L' are as b.ereinbefore defined. 
t}ll>ically in t:he presence of a base, for example, potassium hydroxide, 
in a non-polar solvent, such as toluene. 

Compounds of formula (XXXV!I) and (XXXVIII) may be prepared by 
reclucing the corresponding nitto compounds, cypically by caealytic 
hydrogenation using, for example, Pd/C in a polar sol vent;, such as 
ethanol. The nitro compound corresponding t:o the compound of formula 
(XXXVII) may be prepared by reacting a compound of formula (XlCIV) 

cxxr:) 
ON 2 'ccH ) 

2 n+1 
wherein n is as hereinbefore defined, with paraformaldehyde in a polar 
aprotic solvent, such as DMF, in the presence of a base, for example, 
sodium methoxide, at o0 c, or by esterification of the corresponding 
carboxylic acid, t}ll>ically by treatment with t:hionyl chloride and an 

0 ~ appropriate alcohol at -10 C, followed by reduction of the ester group 
using, £or example, sodium borohydride, in a polar solvent: system, 
such as ethanol/water, at: o0 c. The nit:ro compound corresponding ~o 
the compound of formula (XXXVIII) may be prepared by reacting ~he 

\,n-ns SHEET HAS BELN ~~ 
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appropriate aldehyde with nitromet:b.a.ne, t:yl'>ically in the presence of a 

base, for example, sodium methoxide, in a polar solvent, such as 

methanol. The compound of formula (XXIV) , the acid and the aldehyde 

may be obtained commercially or prepared from readily available 

start:ing materials by methods known to those skilled in . t:he art: or 

obtainable from t:he chemical literature. 

]2-Nitro compounds of formula. (V) wherein tJ is a group of formula (i), 

(ii), or (iii) in which R is c
1

_4 alkyl may be prepared from the 

corresponding. compound of formula (V) wherein R is hydrogen by 

N-alkylation using a suitable agent:. such as the appropriace dialkyl 

sulphate, typically in the presence of a base, for example, sodium 

hydride, in a non-polar solvent, such a.s THF. 

Compounds of formula (I) wherein TJ is a group of formula. (i) or (ii) 

may also be"prepared by reacting a compound of formula (XV) 

or (XXV) 

H 
N 

(XV) 

z 

(XXV) 

z 
wherein n, R, X and Z are as hereinbefore defined, with a compound of 

formula (VII) wherein Y, L and L' are as hereinbefore defined, for 

example, in the case where L - L' - ethoxy, by heating in the presence 

of a base, for example, potassium carbonate. 
--~----·----
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Compounds of formula (XV) may be prepared by ring-opening a compound 
of formula (I) wherein n and Z are as hereitlbefore defined and ~ is a 
group of formula (i) in which R, X and Y are as hereinbefore defined, 
for example, by refluxing in 2N aqu. KOH. 

Compounds of fo~a (XV) wherein X is oxygen may be prepared by 

esterification of the corresponding carboxylic acid, typically by 

treatment with thionyl chloride and an appropriate alcohol at -10°c, 

followed by reduction of the ester using, for example, sodium 
0 borohydride, in a polar solvent: system, such as ethanol/wat:er, at 0 C. 

The acid may be prepared by ring-opening a compound of formula (XVI) 

(CH2'n 

0 

H 
N 

(XVI) 

z 
6 wherein n, R. aud Z are as hereinbefore defined and ll is hydrogen or 

benzyl, typically by refluxing in water in the presence of a base, for 
example, barium hydroxide. 

Compounds of formula (XVI) wherein n "" 0 may be prepared by reducing a 
compoUnd of formula. {XVII) 

z 
(XVII) 

wherein n, · R., R.6 
and Z are as hereinbefore defined, typically by 

--·····----·· _______ catalytic hydrogenation using, for example, 

SUBSTITUTE SHEET 
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system, such as ethanol/water. Alternatively, 

reducing agent:. such as Rh(cod)(dipamp)"l"'BF.:.. 

an enantioselec=~ve 

(JCS. Chem. Comm. 
275 (1991)), :nay be used to reduce the double bond and ~~ereov 

introduce a chiral centre at the 4-position of the dioxoimic!azole 
ring. The reduction step may be used to convert a compound of formula 
(XVII) wherein Z is a group of formula (v) into a compound of formula 
(XVI) wherein Z is a group of formula (vi). 

Compounds of formula (XVII) may be prepared by reacting a compound of 

formula (XVIII) 

OHC 

" 

H 
N 

(:'01III) 

z 
wherein n and Z are as hereinbefore defined, with, in the case where 
R6 is to be hydrogen, a compound of formula (X) wherein R is as 

hereitlbefore defined. typically by heating in glac. acet:ic acid in the 
presence of ammonium acet:ate, 

Compo~ds of formula (XVIII) may be prepared by :he reduct:ion/ 
hydrolysis of the corresponding nitrile, typically using Raney ~ickel 

and sodium hypophosphite in a mixture of water, acet:ic acid and 
pyridine. The nitrile may be prepared by reacting a compound of 
formula (XIX) 

H 
N 

(XIX) 

This Sheet Has Be,~m,Replaced 
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~herein n is as hereinbefore defined. ~it:h, ~~ the case ~here 7 ~ -... -~ 

be a group of formula (•J") or ( ... ~j , ~;.e appropriat:a compound of =or:::u:.._ 

\XXVIII) 

I~ 
O~NR3 

wherein a
3 

is as hereinbefore defined. ;:ypically by refluxing i~ a 

polar solvent:. such as met:hanol. in t:he presence of base, !or examp~e. 

po~....ssium hydroxide. 

Compounds of formula (XIX) and (XXVIII) may be obt:ained commerciaJ,ly 

or prepared·from readily available scatting mat:erials by met:hods knowt? 

to those skilled in the a.tt or obra.inable from the chemica1 
; 

literature. Compcuud.s of formula (XVI) wherein n - 0 may be obt:aine~ 

by the same means. 

Compounds of formula (XVI) wherein a6 is benzyl and Z is a group 
i formula (iv) may be prepared by reacting a compound of formula (XXX':, 

0 )-NA 
/N 

Bz 

wherein n 

0 
and R are 

formula (III) wherein 

~he react:ion conditions 

(I!!). 

(XXX'v) 
/ ...•.... ·· 

/ :~ 
/ 

:', .. :~: ... . /«·.:z, ... ·, 
, /{,'j~~-;. 

as hereinbefore de£i1ne'dy(i;li~ af compound o:: 

L is as hereinbefore _ft(fi"~cf, iypically using 
' " 

described above for the teact:ion·· of (!I) -:;i.:h 

• ......... ~. ··• . ~• • .!>·. 

. ,, 
. THIS SHEET HAS BEEN : I 
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REPLACED . J 

L .. •·•·-"': ....... ,.,. .......... , ......... . 

/ 



W091/18897 - 19 PCT/GB91/00908 

.. 

Hydrazines of formula (X:XXV) may be prepared from ~he corresponding 

aniline, typically usµig the reaction conditions described above for 

the conversion of (IV) to (II). The aniline may be prepared bv 

reducing the corresponding 2-nitro compound, t:ypically using ~he 

reaction conditions described above for the conversion of (V) to (IV). 

The 2-nitro compound may be prepared by reacting the corresponding 

R-nitToaminoacid with benzyl isocyanate in t:he presence of base, for 

example, poeassium hydroxide, in a polar solvent, such as water. The 

2-nitroaminoacid may be obtained commercially or prepared from readily 

available starting materials by methods known to those skilled in the 

a.rt or obtainable from the chemical literature, for example, by 

R-nitration of the corresponding aminoacid using, for 
0 c.H2so4/c.HN03 at 0 C. 

example, 

Compounds of formula (XV) wherein R is hydrogen may be prepared by 

reducing a compound of formula. (XX) · 

. 

H 
N 

(XX) 

z 
wherein n, X and Z are as hereinbefore defined, typically by catalytic 

hydrogenation using, for example, ·Pd/C in a polar solvent, such as 

ethanol. The same step may be used to convert a compound of formula 

(XX) wherein Z is a group of formula (v) into a compound of formula 

(XV) wherein Z is a group of formula (vi). 

Compounds of formula (XX) wherein X is oxygen may be prepared by 

reacting a compound of (XXI) 

---·--·-·---·----------
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(XX!) 

z 
wherein n and Z are as hereinbefore defined, wi-ch paraf orm.aldehyde in 

a polar a:protic solvent, such as DMF, in the presence of a base, for 

example, sodium methoxide, at o0 c. 

Compounds of formula (JXI) may be prepared by reac-cing a compound of 

formula (XXII) 

(XXII) 

ON 2 '(CH ) 
2 n+1 

wherein n is as hereinbefore defined, with, in the case where Z is to 

be a group of formula (v) or (vi), the appropriate compound of formula 

( 
3 . 

XXVIII) wherein R is as hereinbefore defined, t:ypically by heating 

in glac. acetic acid. 

Compounds of formula {DU!) wherein n"' 0 may be prepared by reducing 

a compound of formula (XXIII) 

H 
N 

(XXllI) 

wherein n is as hereinbefore defined, using, for example, sodium 

borohydride and 40t w/v aqu. NaOH in a polar aprotic solvent, such as 

____ ..,':""-,tonitrile, at o0 c. 
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Compounds of formula (XXIII) may be prepared by heating :he 

appropriate aldehyde with nitrometha.ne in the presence of ammonium 

acetate. The aldehyde may be prepared from a compound of formula 

(XIX) wherein n is as hereinbefore defined using t:he reaction 

conditions described above for preparing a compound of formula (XVIII) 
from the corTesponding nitrile. 

Compounds of formula (XXII) wherein n - 0 may be obtained commercially 

or prepared from readily available starting materials by methods known 
to t:bose skilled in the art or obtainable from the chemical 

literature. 

Compounds of formula (XXI) wherein n r 0 may also be prepared from a 

compound cf formula (XXXIX) 

(XXXIX) 

z. 
wherein n and Z are as hereinbefore defined, using reaction conditions 

s.nalogo~ to those used to convert (XXIII) to (XXII). Compounds o: 
formula (XXXIX) may be prepared from a compound of formula (XVIII) 
wherein n and Z are as hereinbefore defined using reaction conditions 

analogous to those used to prepare (XXIII) from the appropriate 

aldehyde a.nd nitromethane. 

Compounds of formula (XX) wherein X is other than oxygen may be 
obtained commercially or prepared from readily available starting 

materials by me.thods known to those skilled in the art or obtainable 

from t:he chemical literature. 

Compounds of formula (XXV) may be prepared by ring-opening a compound 
______________ .. ; _ _.i:ormula (I) wherein n and Z are as hereinbefore defined and W is a 

SUBSTITUTE SHEET 
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group of formula (ii) in which R. X and Y are as hereinbefore defined. 

for example, by r·eflu."ting in W aqu. KOH. 

Compounds of formula (!) wherein ~ is a group of formula (i) in which 

Y is sulphur may be prepared by refluxing a compound of formula. (X"l) 

wherein n, R and X are as hereinbefore defined, with a compound of 

formula (VII) wherein Y is sulphur and L and L' are as hereinbefore 

defined, for example, N,N' -thiocarbonylimid.azole, typically in an 

aprotic solvent, such as THF. 

Compounds of formula (I) wherein Y is a group of formula (ii) in which 

Y is sulphur may be prepared by refluxing a compound of formula (XXV) 

wherein n, R and X are as hereinbefore defined, with a compound of 

formula (VII) wherein Y is sulphur and L and L' are as hereinbefore 

defined, for example, N,N'-thiacarbonylimidazole, t:ypically in an 

aprotic solvent, such as THF. 

Compounds of formula (I) wherein Y is a group of formula {iii) and Z 

is a group of formula (v) or (vi) may also be prepared by cyclising a 

compound of formula (XXVI) 

0 . RN-(' 
R70 C_j HN 

2 '-.... (CH ) 

(XXVI) 

.. 

2 n. z 
wherein·n and Rare a.s hereinbefore defined, Z is a group of formula 

(v) or (vi) and i.7 is cl-4 alkyl, typically by heating in aqueous 

acid, for example, 2N HCl . 

Compounds of formula (XXVI) wherein Z is a group of formula (v) may be 

prepared by reacting a compound of formula (XXVII) 

---··--------··--·---
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n 
0 RN-( 

R70 C_j HN 
2 

" (CH ) 2n 

N 
(XXVII) 

wherein n, R and R7 are as hereinbefore defined, with a compound of 

formula (XXVIII) wherein R3 is as hereinbefore defined, t:ypically by 

heating in a non-aqueous acid, for example, glac. acetic acid. 

Compounds of formula (XXVI) wherein Z is a group of formula (vi) may 

be prepared by reducing a compound of formula (XXVI) wherein Z is a 

group of formula· (v), typically by catalytic hydrogenation using, for 

example, Pd/C in a polar solvent system, such as acidified methanol/ 

water. 

Compounds of formula (XXVll) may be prepared by reacting a compound of 

formula (XXIX) 

H N 
2 

" (CH) 2n 

H 
N 

(X:XIX) 

wherein"n is as hereil'lbefore defined, with a compound of formula (XXX) 

(XXX) 

wherein R
7 

is as hereinbefore defined, typically in an aprotic 

solvent, such as DCM. 

--------------
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Compounds of fol:ltlUla (:\XL"{) and (:cot) may be obt:ained commercial::: -~ --
?repared f~om readily available s~art:ing materials by methods k~ow-n =o 

~ose skilled in tile arc or obtainable from the chemical li~erat~re. 

Compounds of formula (!) wherein Z is a group of formula ( i ·;-) ma·; a.2.so 

be prepared from a compound of fomula (XXXI) 

H 
N 

w"herein n and ti are as hereinbefore defined, by met:hods known to t!lose 

skilled in t:.he art or obtainable from the chemical literature, for 

example, by t:reatment with (COL)
2

, where L is a suitable leaving 

gToup, for example, chlorine, to give the corresponding 3-COCOL 

compound which may then be created with HNR.1a2• where a1 and R2 are as 

hereinbefore defined, ·and reduced using, for example, lithium 

aluminium hydride. Alternacively, the compound of formula (XXXI) ::iay 

be treated with ~O/KCN to give the corresponding 3-cyanomethyl 

compound which may then be catalyt:ically hydrogenated ove-r Raney 
, ? 

nickei in che presence of HNRil- as hereinbefore defined. 

'!he aforementioned 3-cyanomethyl compound may also be prepared by 

cyclising a compound of formula (:X:XXX) 

--------·--------------

----~ ., .... 1 
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wherein n and W a.re as hereibe£ore defined, typically by ·refluxing i~ 

an aprotic solvenc, such as chlorofo::m, in the presence cf 
polyphosphate ester. 

Compounds of formula (XXXX) may be prepared by reacting a-compound of 
formula (II) wherein n and Y are as hereinbefore defined with 
3-cyanopropanal, or a carbonyl-protected form thereof, such as the 
diethyl acetal, typically in an aqueous acid, for example,. di!. HCl. 

Compounds of formula (I) wherein Z is a group of formula (v) may also 
be prepared by reacting a compound of formula (XXXI) wherein n and w 
are as hereinbefore defined, with a compound of formula (XXVIII) 
wherein R3 is as hereinbefore defined, t:ypically.by heating in glac. 
acetic acid. 

Compounds of formula (XXXI) may be prepared by reducing a compound of 
formula (XXXII) 

H 
N 

SPh 

(xxXII) 

wherein n and ~ are as hereinbefore defined. t:ypically by heating with 
Raney nickel in a polar solvent, such as IPA. 

Compounds of fonnula (XXXII) may be prepared by reacting a hydrazine 
of formula (II) wherein n and Y are as hereinbef ore defined with 

phenylthioacetaldehyde, or a carbonyl-protected form thereof, for 
example, the diethyl acetal, in a polar solvent, such as acidified 
ethanol. 

Compounds of formula (I) wherein Z is group of formula (vi) may also 
___________________ _!?.~_prepared by reducing a compound of formula (I) wherein Z is a group 

SUBSTITUTE SHEET 
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of formula (v), typically by catalytic hydrogena~ion using, for 

example, Pd/C in a polar solvent system, such as acidified 

methanol/water. 

For a better understanding of the invention, the following Examples 

are given by way of illustration. 

SYNIHETIC £XAMPLES 

Synthetic Example 1 

Preparation of CSl-2-CS-<2-oxo-1.3-oxazolidin-4-ylmethvl)-lH-indol-

3-yllethylamine 

(a) CS>-Methyl 4-nitrophenylalanate hydrochloride 

Met:hanol (llOml) was treated clropwise with thionyl chloride 

(26.3g) at -10°C and L-4-nitrophenylalanine (Fluka, 21.7g) added 

to the resulting solution as a solid. The mixture was stirred 

overnight at room temperature and the methanol removed ill ~ 
to give the desired product as a pale yellow solid (21.2g). 

(b) JS>-2-Amino-3-<4-nitrophenyl>prgpanol 

The product from step (a) (21.2g) was dissolved in ethanol/water 

(l90ml, 100/90 v/v) and the solution added dropwise at 0°C co a 

stirred solution of sodium borohydride (13.0g) in ethanol/water 

(190ml, 100/90 v/v). The result:ing mixture was refluxed for 2.5 

hours, cooled and the precipitate filtered off. The ethanol was 

partially removed from the filtrate in vacuo and the resulting 

precipitate filtered off and dried to give the desired product 

as a pale yellow solid (7.Sg). 

---~------------------
This SheetHas B 
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(c) (S)-4-(4-~itrobenzyll-l.3-oxazolidin-2-one 

The product from step (b) (4.9g) was suspended in toluene, ~he 

suspension cooled to 09 C and a solution of potassium hydroxide 

(7.0g) in water (56ml) added dropwise. A solution of phosgene 

(62.Sml of a 12\ w/v solution in toluene) was added dropwise co 

the resulting solution over 30 minutes and stirl:'ing continued 

for l hour. The mixture was extracted with ethyl acetate and 

the extracts washed with brine, dried and evaporated in vacuo co 

give a yellow oil. Crystallisation from ethyl acetate gave the 

desired product as pale yellow crystals (2.3g). 

(d) CS2-4-C4-Aminobenzyll-l.3-oxazolidin-2-one hydrochloxide 

A suspension of the product from step (c) (0.79g) and 10\ 

palladium on carbon (0.26g) in a mixture of ethanol (lSml), 

water (llml), ethyl acetate (2.0ml) and aqu. 2N HCl (2.3ml) was 

stirred under l atmos. pressure of hydrogen until uptake ceased. 

The mixture was filtered through Hyflo and the filtrate 

evaporated ill vacuo to give the desired product as a paie yellow 

foam {0.79g). 

(e) fSl-4-C4-HydrazinobtJlZ3ll-1.3-oxazolidin-2-one hydrochloride 

The product from step (d) {0.79g) was suspended in water (4.Sml) 

and c.HCl (8.lml) added dropwise. The resulting mixture was 

cooled to -5°C and a solution of sodium. nitrite (0.24g) in water 

(2.4ml) added dropwise to the stirred mixture over 15 minutes 
0 followed by 30 minutes' stirring at -5 to 0 C. The solution was 

then added at o0 c over 15 minutes to a stirred solution of tin 

(II) chloride (3.Sg) in c.HCl (6.9ml), followed by 3 hours' 

stirring at room temperature. The solution was evaporated in 

yaeuo and the residue triturated with ether to give the desired 

product as a pale yellow solid (0.96g). 

1ii[iiflf 
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(f) CSl-2-rS-C2-Qxo-l.3-oxazolidin-4-y1met:hyll-1H-indol-3-yljethvl-

amine 

The product from step (e) (0.84g) was dissolved in ethanol/water 

(125ml, 5:1) and the solution treated with 4-chlorobutanal 

dimechylaceeal (JACS 1365 (1951), 0.52g). The mixture was 
refluxed for 2 hours , the sol vent removed in vacuo and the 

residue eluted through a silica column using DCM/EtOHJNH
4

0R 

(30:8:1) as elu:a.nt. The desired product was obtained as a 
colourless oil (0.2lg). 

Salt of Synthetic Example 1 

Maleate 

Ethanolic maleic acid (1. 0 equiv.) was added dropwise to che free base 

(0.2lg) and the ethanol evaporated J.n vacuo. 'l'he resulting gum was 
freeze-dried from water to give the desired product as a white 

21 0 lyopholate (0.22g), [a]D -5.92 (c - 0.3, MeOH). 

~ NMR (DMSO-d61 &): 2.7-3.5 (6H, ·m, ~), 3.35 (2H, s, ~), 4.05 

(2H, m, Ctti>• 4.25 (lH, m, CH), 6.05 (2H, s, maleic acid), 6.98 (lH, 
d, Ar)~ 7.2 (lH, s, Ar), 7.3 {lH, d, Ar), 7.4 (lH, s, Ar), 7.75 (lH, 

s, NH> and 10.9 (lH, s. NH> 

Microanalysis: C 55.03 (54.96), H 5.54 (5.85), N 10.30·(10.68) 

Synthetic Example 2 

Preparation of CSl-N.N-dimethyl-2-[5-<2-oxo-1.3-oxazolidin-4-ylmeeh­
vll-lH-indol-3-ylletbylamine 0.9 isopropanolate 0.5 bydra;e 

A solution of formaldehyde (0.03g) in met:ha.nol (l.Sml) was added to a 
solution of the free base from seep {f) of Synthetic Example l (0.12g) 

·-----·--------~~ sodium cyanoborohydride (0. 04g) in a mixture of methanol {5. Sml) 

·-----··'"--IA-S I' E~~ r T~-ns sHEET i- · - ~ _ .. ,. 
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and glac. acetic acid (0.14g) and the resulting mixture stirred 

overnight at: room temperature. The pH was adjusted to 8 .0 using aqu. 

K2co
3 

and the mixture extracted with ethyl acetate. The combined 

extracts were washed with brine, dried and evaporated to give a 

colourless oil (0.14g) which crystallised from isopropanol to give the 

desired product as a white crystalline solid (0.lOg), mp 139-141°c. 

~ NMR (DMSO-d6 , S): 2.2 (6H, s, ~2), 2.5 (2H, m, CH2Ar), 2.7-3.0 

{4H, m, CJi2), 4.1 (2H, m, ~0), 4.3 (lH, m, C}i), 6.9 (lH, d, Ar), 7.1 

(lH, s, Ar), 7.3 (lH, d, Ar), 7.4 (lH, s, Ar), 7.7 (lH, s, NHCO) and 

10.7 (lH, s, NH>· 

Microanalysis: C 64.26 (64.11), H 8.28 (8.34), N 12.02 (12.00) 

[a}~2 -5.79° {c • 0.5, MeOH) 

Sales of Synthetic 'Example 2 

Maleate 

A solution of maleic acid (O.l7g) in ethanol (5ml) was added to a 

solution of the free base (0.Sg) in ethanol (Sml). The mixture was 

evaporated ill J!:!.SY2 and the resulting oil triturated with ether and 

methanol to. give the maleate salt as a white solid which was 

recrystallised from ethanol {0.45g), mp 151-152°C. 

Hydrochloride 

Ethereal HCl (l.l equivs.) was added dropwise to a stirred solution of 

¥ the free base {0.35g) ·in methanol (lml) at o0 c. The hydrochloride 

salt precipitated as an oil. The mixture was evaporated in vacuo and 

the resulting foam crystallised from isopropanol to give the desired 
0 23 product as a white solid (0.36g), mp 118-120 C, [a]D -9.35 (c - 0.31, 

,. 
water). ------



---- ---- ·---------------- --- ·- -.. ------------- -

W091/1SS97 

Succinate 

PCT/GB91/00908 

- 30 -

A solution of succinic acid (0.36g) in ethanol (lOml) was added to a 

solution of the free base (l.Og) in ethanol (lOml). The mixi:ure was 

evaporated in ~ and the resulting foam triturated with isopropanol 

to give the succinate salt as a white solid (l.Og), mp 122-123°c. 

Benzoate 

A solution of .be~oic acid (0.37g) in ethanol (lOml) was added to a 

solution of the free base (l.Og) in ethanol (lOml). The mixi:ure was 

evaporated in vacuo and the resulting foam crystallised from ethyl 

acetate to give the benzoate salt as a white solid (0.74g), mp 

90-92°C. 

s:Jnl:hetie Example 3 

A1ternatiye pxeparation pf CSl-N.N-dimetbyl-2-!5-C2-oxo-l.3-ox,azo-

11diJJYlm.etbyll-1H-ind.ol-3-yllethylamine 0.9 isop~opanolate 0.5 bydrate 

4-Dimethylaminobutana.l diethylacet:al (Croatica Chemica Acta 36, 103 

(1964), 3.9g) was added to a solution of the product from step (e) of 

Synthe.tic Example l (10.4g) in a mixture of acetic acid (SOml) and 

wat:er (150ml) and the resulting mixture refluxed for 4.5 hours. The 

mixture was cooled, evaporated !n vacuo and the residue eluted through 

a silica column using DCM/EtOH/NH40H (50:8:1) as eluant to give ~he 

desired product as a pale yellow oil which crystallised from 

iscpropanol as a white crystalline solid (3.Sg), mp 138-140°c. 
1
H 

NMR, microanalysis and [a]D as for product: of Synthetic Example 2. 

Smthetic Example 4 

Preparation of (+)-3-Cl-~et:hyl-4-piperidyll-5-C2-oxo-l.3-oxazolidin-4-

yl-methyl)-1H-indole 
--------·--··---· 
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(a) 3- <l-Methyl-1. 2, 3. 6-te·trahy4ro-4-ayridyl)-1H-indole-5-carbo­

nitrib 

5-Cyanoindole (Aldrich, 20.0g) was added to a solution of KOH 

(22.4g) in methanol (200ml). N-Methyl-4-piperidone (Aldrich, 

40.4g) was then added dropwise and the resulting mixture 

refluxed for 4 hours, then cooled and poured into water. The 

resulting precipitate was filtered off and dried to give the 

desired product as a pale pink crystalline solid (32.6g), 

(b) 3-Cl-Metbyl-1.2.3.6-tetrahydro-4-pyridyl>-lH-indole-5-carbalde-

lw!.!, 

Raney nickel (,Si, lOg) was added to a solution of the product 

from step (a) (5.0g) and sodium hypophosphite (6.0g) in a 

mixture of water (25ml), glac. acetic acid (25ml) and pyridine 
0 0 (50ml) at 45 C. The resulting mixture was stirred at: 45 C for 1 

hour, cooled and basified to pH 9 with 0.88 NH40H. The mixture 

was filtered through Hyflo and the filtrate extracted with 

chloroform. The combined extracts were dried and evaporated 

in vacuo to give the desired product as an off-white solid which 

was recrystallised from ethanol (2.4g). 

(c) S-[3-Cl-Methyl-1.2.3.6-tetrah,ydro-4-pyridyll-lH-indol-5-
ylmetbylene]-2.4-imidazolidinediane 

A mixture of the product from step (b) (2.4g), hydantoin 

(Aldrich, 0.98g) and ammonium acetate (0.74g) in glac. acetic 

acid (2.4ml) was heated at 120°c for 4 hours. The mixture was 

cooled and the resulting precipitate filtered off and dried to 

give the desired product as a yellow solid (2.4g). 

----------------------
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{d) (+)-5-(2.5-Dioxo-4-imidazolidiqylmetbyll-3-<l-methyl-4-
piperidyll-lH-indole 

The product from step (c) (2.4g) was suspended in a mixl:Ure of 
wat:er (lOOml) and ethanol (200ml) and 10% w/w Pd/C (0.25g) 
added. The mixture was stirred under 1 atmos. pressure of 
hydrogen for 17 hours when uptake was ccmplet:e. The mixture was 
filtered through Hyflo and the filtrat:e evaporated .in vacuo to 
give the desired product as a colourless solid (2.4g). 

(e) C±l-3-f3-Cl-Methyl.-4-piperidyll-1H-indol-5-yllalanine 

A solution of tile product from step (d) (2.4g) and barium 
hydroxide hydrate ( 8. 4g) in water ( SOml) was refluxed for 72 
hours. then cooled and evaporated in ~- The residue was 
taken up in hot methanol and filtered to remove barium salts. 
The filtrate was evaporated in~. the residue dissolved in 
water and dry ice. added to precipitate barium carbonate. The 
latter was filtered off and the filtrate evaporated in yacuo to 
give the desired product as a yellow foam (l.3g). 

(f) C±l-Metbyl 3-£3-Cl-met:b,yl-4-piperigyl>-lH-ind.ol-S-yllalanate 

A solution of the product from step (e) (6.2g) in methanol 
(40ml) was added dropwise to a solution of thionyl chloride 
(2.9ml) in methanol (35ml) at -10°c. The resulting mixture was 
stirred overnight at room temperature, then evaporated in~ 
and the residue eluted through a silica column using 
DCM/EtOH/NH40H (30:8:1) as eluant. The eluate was evaporated 
in vacuo to give the desired product as a yellow foam (4.Sg). 

-------------------
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(g) (:!;) -3- r 3- <l-Methyl-4-piperidyll - lH- indol-5-vll -2-aminq- l­

propanol 

A solution of the product from step (f) (4.8g) in water (20ml) 

and ethanol (20ml) was added dropwise to a suspension of sodium 

borohydride (0.6lg) in a mixture of water (20ml) and et:hanol 

(20ml) at o0 c. The resulting mixture was refluxed for 3 hours, 

then evaporated in vacuo and the residue eluted through a silica 

column using DCM/EtOHJNH40H (30:8:1) as eluant. The eluate was 

evaporat"ed.!n vacuo to give the desired product as a colourless 

foam (1.6g). 

(h) <±>·3-{l-Met:hyl-4-piperidyl>-5-{2-oxo-l.3-oxazolidin-4-ylmeth-

Xl> ·lH·indole 

A mix~e of the product from step {g) (l.6g), diethyl carbonate 

(0.73ml) and potassium carbonate (0.08g) was heated at l30°c for 

5 hours. The mixture was cooled, taken up in methanol and the 

insoluble po1:aSsium carbonate filtered off. The filtrate was 

evaporated J.n vacuo and the residue eluted through a. silica 

colum using DCM/EtOH/NH40H {30:8:1) as eluant. The eluate was 

evaporaeed in vacuo and ~e residue recryseallised from 

i.sopropanol/ether to give the desired product as a colourless 

crystalline solid (l.lg), mp 191-192°C. 

~ NMR (DMSO-d6, 6): l.6-1.8 (2H, 2 x CliNMe). 1.8-2.1 (4H, 

2 x ~), 2.2 (3H, s, ~), 2.6-3.0 (2H, 2 x CHNMe; lH, CH; 2H, 

~Ar), 3.9-4.1 (2H, m, CliiO), 4.2-4.4 (lH, m, C}iN), 6.9 (lH, d. 

Ar), 7.1 (lH, d, Ar), 7.3 (lH, d, Ar), 7.4 (lH, s, Ar), 7.8 (lH, 

s, N!ICO) and 10.7 (lH, s, N!!) 

--·-~----·-----·-··--
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Salt of Svnthetic Example 4 

Hydrochloride 

c.RCl (1.0 equiv.) was added dropwise to a stirred solution of ~he 
0 free base (l.lg) in ethanol (5ml) at 5 C. The addition of ether ~o 

the resulting mixt:ure precipitated the desired product as a white 

solid Cl.lg), mp 235-236°C (dee). 

Synthetic Example 5 

Alternative prep1ration of C±l-3-<l-methyl-4-piperidyl)-5-(1.3-

o~azolidin-4-ylmethyll-lH-in.dole 

(a) lH-Inciole-5-carbaldebyd§ 

(b) 

Raney nickel (6.7g) was added to a solution of 5-cyanoindole 

(Aldrich, 10.0g) and sodium hypophosphite (20.0g) in a mixture 

of water (73ml), glac. acetic acid (73ml) and pyridine (145ml) 
0 0 at 45 C. The resulting mixture was stirred at 45 C for.2 hours, 

then cooled and filtered t:hrough Hyflo. The filtrate was 

diluted with water and extracted with ethyl acetate. The 

.combined extracts were washed with water, 10% aqu. citric acid. 

lN aqu. HCl, water and brine, dried and evaporated ill ~ t:o 

give the desired product as a buff solid which was 

recrystallised from chloroform (7.Sg). 

5-C2-nitr0ethenyl>-1H·indole 

A mixture of the produce from seep (a) (7.Sg), ammonium acecate 
0 (l.Sg) and nitromethane (77ml) was heated at 110 C for 2 hours, 

----------·-

then cooled and evaporated in vacuo. The residue was tricurated 

with water to give the desired product as a yellow solid which 

was filtered off and dried (9.2g). 

z--~-~-·-·----::--,=-~;:~: .. :·~:-:--~~:::· l Tf-HS ~1-k.c i ri.,~.s "·~•--·. 
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(c) 5- (2-nitroeehyD-lH-indole 

A solution of sodium borohydride (2.0g) and 40% w/v aqu. NaOH 

was added dropwise to a solution of the the product from step 

(b) (l.9g) in acetonitrile (55ml) at o0 c. The pH was maintained 

at 3-6 by periodic additions of 2N aqu. RCl. The resulting 

solution was stirred at o0 c for 2 hours, then diluted with water 

and exeracted with DCM. The combined.extracts were washed with 

brine, dried and evaporated !n vacuo to give a yellow oil whi~h 

was eluted through a silica column using chloroform as eluant to 

give the desired product as a pale yellow oil (0.78g). 

(d) 3-(l-Methyl-1.2.3.6-cetrahydro-4-pyridyll-5·(2-nitroethyl)-lH-

indole 

N-Methyl-4-piperidone {Aldrich, 4.2g) was added to a solution of 

1:he product from step (c) (2.3g) in glac. acetic acid (35ml) at 
0 0 100 C. The resulting solution was heated at 100 C for l hour, 

, cooled and poured into a mixture of 0.88 NH40H (61ml) and ice 

(6lg). The resulting solid was filtered off, dried and 

recrystallised from ethanol to give the desired produce as a 

white solid (l.6g). 

(e) C±2·3-f3-Cl-Metbyl-1.2.3.6-teerahydro-4-Eyridyll-1H-indol-5-vl1-

2·a.mino-1-propanol 

Sodium methoxid.e (0.30g) was added to a solution of the product 
0 from step (d) (l.Sg) in DMF (15ml) at 0 C. To the resulting 

solution was added dropwise a suspension of paraformaldehyde 

(0.19g) in DMF (20ml). The resulting mixeure was stirred at o0 c 
for 1.5 hours, then poured into water and extracted with ethyl 

acetate. The combined extraces were washed· wich water and 

brine, dried and evaporated in vacuo to give a yellow oil which 

--------.. ---------was eluted through a silica column using DCM/EtOH/NH40H (50:8:1) 
-~ Replaced 
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as eluant to give the desired product as an off-white solid 

(0.85g) which was recryscallised from et:hanol. 

(f) (±)-3-[3-(1-Methyl-4-pip~ridyll-lH-indol-5-yll-2-amino-l-propan-

ol 

The product from step (e) (0.08g) was dissolved in ethanol 

(25ml) and 10% w/w Pd/C (0.23g) added. The mixture was stirred 

under 1 at.mos. pressure of hydrogen for 7 hours when uptake was 

complete. The mixture was filtered t:hrough celite and the 

filtrate evaporated .1,n vacuo to give t:he desired product as 

colourless oil which was eluted through a silica column using 

DCM/EtOB/NH40H (50:8:1) as eluant. 

(g) C±>-3-Cl-Metbyl-4-piperidyll-5-Cl.3-oxa.zolidin-4-ylmethyll-lH-

indole· 

A mixture of the product from step (f) (l.6g) 1 diethyl carbonate 
0 

(0.7lg) and potassium carbonate (0.08g) was heated at 130 C for 

5 hours. The mixture was cooled., taken up in methanol and the 

insoluble potassium carbonate filtered off. The filtrate was 

evaporated iD vacuo and the residue eluted through a silica 

~olumn using DQVEtOH/NH40B (30:8:1) as elua.nt to give a 

colourless foam which was crystallised from isopropanol/ether to 

give the desired product as a colourless crystalline solid 

(l.lg), mp 191-192°C. ~ NHR and microanalysis as for product 

of Synthetic Example 4. 

S;nithetic Example 6 

Preparation of CR) ·2· f 5-C2-oxo-l. 3-oxazolidin-4-ylmethyll-lH-indol-

3-yllethylamine 

--------------
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la) CR)-~-{4-nitrobenz;yll-l.3-oxazolidin-2-one 

A solution of D-4-nit:rophenylalanine (Fluka, 53g) in dimechoxy­

ethane (250ml) was warmed to 67°C and BF3 .Et2o (Aldrich, 37ml) 

added over 1 hour. The resulting solution was stirred at 67°c 
0 for l hour, then heated to 80 C and BH3.Me2s (Aldrich, 40ml) 

0 added over 1 hour at 80-85 C. The resulting solution was heated 
0 at 85 C for 4 hours, then cooled and methanol (40ml) added. The 

solution was heated to ss0c and t:he solvents removed by 
distillation to 1/3 of the original bulk. 6N aqu. NaOH (136ml) 

was added to the hot solution which was then heated at ss 0 c for 
1/2 hour, cooled and DCM (lOOml) added. The solution was cooled 

0 to -15 to -20 C and a solution of trichloromethyl chloroformate 
(Aldrich, 18.2ml) in DCM (23ml) added at below -to0 c. The pH 
was maintained at 9-11 by periodic additions of 6N aqu. NaOH. 
The resulting solution was s~irTed at room temperature for 1 
hour, then diluted with water and extracted with DCM. The 
combined extracts were washed with water and brine, dried and 
evaporated !n vacuo t:o give the desired product as a pale brown 
solid which was recrystallised from ethyl acetate to give a pale 

0 21 0 yellow solid (35g), mp 113-115 , [a] 0 +46.47 (c - 0.56, MeOH). 

(b) fR)-4-{4-Azninobenzyl>-1.3-oxazolidin-2-one hydrochloride 

The product from step (a) (10.0g) was suspended in a mixture of 
water (120ml), ethanol (60ml) and 2N aqu. HCl (22.Sml) and 10% 

w/w Pd/C (1. Og) added. The mixture was stirred under l atmos. 
pressure of hydrogen for 8 hours when uptake was complete. The 

mixture was filtered through Hyflo and the filtrate evaporated 
in vacuo to give the desired product as a colourless glass 

(10.3g). 
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(c) CR>-4-(4-ijydrs.zingbenzyll-l.3-oxazolidin-2-one hydrochloride 

The produce from step (b) (10.3g) was suspended in water (53ml) 

and c.HCl (l06ml) added dropwise. The resulting mixture •as 

cooled to -5°C and a solution of sodium nitrite (3.2g) in water 

(30ml) added dropwise to the stirred mixt:ure over 15 minuces 

followed by 30 minutes' stirring at -5 to o0c. The solution was 

then add.ad at o0 c aver 15 minutes ta a stin:ed solution of ~in 
(II) chloride (Slg) in c.RCl (9lml). followed by 3 hours' 

stirring at room temperature. The solution was evaporated 

in vacuo and the residue triturated wim eeher to give the 

desired product as a pale yellow solid (llg). 

(d) <Rl-2-£5-C2-Qxa-l.3-oxazolidin-4-ylmetbyl)-1H-indol-3-vl1-

ethylamine 

The product from step {c) {8.8g) was dis~olved in ethanol/water 

{SOOml, 5:1 v/v) and the solution treated with 4-chlorobutanal 

dimet:hylacetal (J.Amer.Chem.Soc. 1365 (1951) , 5. Sg) . The 

mixture was refluxed for 2 hours, the solvent: removed ill vacuo 

and the residue eluted through a silica column using 

DCM/EtOH/NH40H (30:8:1 v/v/v) as eluant:. The desired product 

~as obtained as a pale yellow oil (0.60g). 

Silt of Synthetic Example 6 

Hydrochloride 

c.HCl {0.06ml) was added 

base (0.16g) in ethanol 

dropwise to a stirred solution of the free 

(2ml) at o0 c. The hydrochloride salt was 
... 0 21 0 

precipitated as a fawn solid, mp 269-271 C, {a] 0 +5.88 (c - 0.27, 

MeOH). 

----------------Thi -· 
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Synthetic Example 7 

Preparation of CR>-N.N-dimethyl-2-fS-<2-oxo-1.3-oxazolidin-4-vl­

methyl)-lH-indol-3-yllethylamine 

A solution of 35% w/v aqu. formaldehyde (0.3ml) in methanol (2.0ml) 

was added to a solution of the product from step (d) of Synthetic 

Example 6 (0.44g) and sodium cyanoborohydride (O.l3g) in a mixture of 

methanol (8.Sml) and glac. acetic acid (O.Slg) at 109 C and the 

resulting mixture stirred at room temperaeure for 2.5 hours. 2N aqu. 

NaOH (l.3ml) was added, then sodium borohydrid.e (O.l9g) followed by 2N 

aqu. HCl (l.3ml). The methanol was evaporated 1n ~ and the 

remaining solution diluted with water, taken to pH 7 with solid 

potassium carbonate and washed with ethyl acetate. Further potassium 

carbonate was added to pH 11 and the solution extracted with ethyl 

acetate. The combined extracts were evaporated in~ to give the 

desired product as a white foam (0.45g). 

Salt of Synthetic Example 7 

Hydxochloride 

c.HCl (0.16ml) was added dropwise to a stirred solution of the free 

base (0.4Sg) in ethanol (4.Sml) at o0 c. The mixture was evaporated 

in vacµo and the resulting foam triturated with ethyl acetate to give 
0 21 0 the desired product as a white solid, mp 130 C, [a] 0 +5.15 (c -

0. 77, MeOH). 

Synthetic Example 8 

Preparation of <Sl·N.N-dimethyl-2-fS-(2-thia-1.3-oxazolidin-4· 

ylmethyll-lH-indol-3-yllethyla.mine hvdrochloride 

(a) {S)-N.N-Dimethyl-2-f5-C2-amino·l-propanoll-1H-indol-3-yll 

ethylamine 

lliii1E1ii 
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A solution of the hydrochloride salt of the product of Synthetic 

Example 2 (0.33g) in 2N aqu. KOH (lOml) was refluxed for 4 

hours. then cooled and extracted wi.t:h ethyl acetate. The 

combined extracts were dried and evaporated .!n Y.5!£Y9. to give ~he 

desired product as a colourless oil (0.25g). 

(b) (5)-N.N-Dimel:hyl-2-[5-(2-thia-l.3-oxazolidin-4-ylmethyll-lH-

indol-3-ylletb,ylam,ine hydroehlgride 

A solution of N,N'-thiocarbonylimidazole (Aldrich, 0.2lg) in THF 

(4ml) was added dropwise to a stirred solution of the product 

from step (a) (0.3lg) in THF (4ml) and the mixture refluxed for 

23 hours, then cooled and evaporat:ed J.n vacuo. The residue was 

chromatographed through a silica column using DCM/EtOH/NH40H 

(20:8:1) as eluant to give the desired product as a colourless 

oil. 

Salt of Synthetic Example 8 

Hydrochloride 

lM Ethanolic HCl (1.0 equiv.) was added dropwise to the free base and 

the ethanol evaporated iJl vacuo. The resulting gum was freeze-dried 

from water to give the desired product as a white solid (0.l7g), mp 

133-136°c (softens 128°C), [a];4 · 5 -29.8° (c - 0.5, water). 

Synthetic Example 9 

Preparation of (S)·2-[5-<3-methyl·2-oxo-l,3-oxazolidin-4-ylmethyl)-

1R-indol-3·yllethylamine hydrobromide 

(a) CS>·3-Metbyl-4-C4-nitrobenzyll-2-oxazolidinone 

------·-·------
Sodium hydride (0.80g as a 60% w/w dispersion in oil) was added 

at room temperat:Ure to a stirred solution of the product from 

THIS SHEET HAS BEEN 
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step (c) of Synthetic Example 1 (4.4g) in dry THF (lSOml). The 
mixture was stirred for l.5 hours, then dimethyl sulphate· 
(2.lml) was added and stirring coneinued for a further 16 hours. 

More sodium hydride (0.40g) was added and stirring continued for 
another 2 hours. The mixeure was evaporated i.n vacuo and the 
residue suspended in ethyl acetate and filtered. The filtrate 
was evaporated in vacuo and the residue crystallised from ethyl 
acetate/hexane to give the desired product as yellow crystals 

0 23 0 (3.7g), mp 146-147 C, [a]D +64.5 (c - 1.0. MeOH). 

(b) CSl-3-Methyl-4-{4-aminobenzyll-2-oxa;olidinone hydrochloride 

A suspension of the product from step (a) (4.0g) and 10% w/w 
Pd/C (0.20g) in a mixture of ethanol (70ml) and dil. HCl (2N 
aqu. HCl (12ml) + water (55ml)) was hydrogeuated at 45 psi for 1 

hour. The mixture was filtered through Hyflo and the filtrate 
evaporated .!n Dsm£ to give the clesired product as a foam. 

(c) CSl-3-Methyl-4-C4-bydr§3iinoben;yll-2-oxazolidinone hydrochloride 

A solution of the product from step (b) (4.lg) in water (24ml) 
was cooled to -s0 c and c.HCl (40ml) added. A solution of sodium 
uitrite (l.2g) in water (12ml) was then added and stirring 
continued for o·.5 hour. The resulting solution was added 
dropwise at -s0c to a stirred solution of stannous chloride 
dibydrate (18.Sg) in c.HCl (34ml). The resulting mixture was 

0 stirred at 0 C for 2. 5 hours 1 then evaporat:ed in vacuo. The 
residue was taken up in water. brought to pH 2.5 using lON aqu. 

NaOH and filtered. The filtrate was evaporated !n vacuo and the 
residue triturated with ethanol and filtered. The filtrate was 
evaporated in vacuo to give the desired product as a froth. 

--· --·----·--- ---~·----· 
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(d) (S)-2-f5-C3-Methyl-2-oxo-l.3·oxa.zolidin-4-v1methyl}-1H-indol-
3-yllethyla.mine hydrobromide 

4-Chlorobutanal dimethylacetal (J.Amer.Chem.Soc. 1365 (1951). 
2.3g) was added to a stirred solution of the product from step 
(c) (4.4g) in ethanol/water (150ml/30ml) and the mixture 
refluxed for -2 hours. The cooled mixture was evaporated 
1Jl ~ and the residue eluted through a silica column using 
DCM/Me0H/NH40H (60:8:1) as eluant to give a brown oil (l. 7g). A 

portion of this (0.25g) was ta.ken up in ethanol and treated with . 
an excess of H.Br in acetic acid U;§. 45% w/v). The resulting 
solution was evaporated .in vacyo and the residue triturated with 
ether, then crystallised from ethanol/hexane to give the desired 
product as pale yellow crystals (0.14g), mp 203-205°c, [a)~5 
+29.9° (e - 0.5, MeOH). Elemental analysis and ~ NMR. were 
consistent with the proposed structure. 

Synthetic Example 10 

Preparation of (S)-N.N:.dimet:b,yl-2- I 5-{3-mechyl-2-oxo-l. 3-oxazol_idin-

4-ylmethyl)-1H~ind91-3·ylletbylamine maleate 0.75 hydrate 

Sodium.cyanoborohydride (0.l4g) followed by glac. acetic acid (0.54ml) 
were added at room temperature to a stirred solution of the free base 
(0.52g) from step (d) of Synthetic Example 9 in methanol (9.0ml). 
Yb.en effervescence was complete, a solution of 37% w/v aqu. 
formaldehyde (0.16g) in methanol (2.0ml) was added and the mixture 
stirred for 1 hour, then diluted with water, saturated with potassium 
carbonate and extracted with ethyl acetate. The combined extracts 

r were evaporated !u vacuo and the residue eluted through a silica 
column using DCM/MeOB/NH40H (60:8:1) as eluant to give the free base 
of the desired product as a colourless oil (0.25g). The latter was 
dissolyed in ethanol (10ml), treated with a solution of maleic acid 
(0.09g) in ethanol (lml) and the resulting solution evaporated 

----------------~-~-vacuo to give an oil which was 
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:reeze-dried from water to give the desired product as a colourless 
. 22 0 l 

glass, [a] 0 +24.S (c - 0.5. MeOH). Elemental analysis, H NMR and 
·---

~S were consistent with the proposed structure. 

Synthetic Example 11 

Preparation of CSl-N-benzyl-2-(5-(2-oxo-l,3-oxazolidin-4-ylmethyl)­

lH-indol-3-yllel:hylamine maleate 0.75 hydrate 

Benzaldehyde (0.ZOg) was added at room temperature to a stirred 

solution of 

(20ml). The 

the compound of Synthetic Example 1 (l.7g) in 

solution was stirred for 36 hours. then 

ethanol 

sodium 

borohydride (0.25g) was added in portions and stirring continued for a 

further 2 hours. The solution was evaporated in vacuo and the residue 

cooled, acidified with 2N aqu. HCl, basified with sodium bicarbonate, 

saturated with potassium carbonate and extracted with ethyl acetate. 

The combined extracts were evaporated in vacuo to give an oil which 

was eluted through a silica column using DCM/EtOH/NH40H (100:8:1) as 

elua.nt to give the free base of the desired product as a yellow froth 

(l.6g). A portion of this {0.l3g) was dissolved in ethanol (lOml), 

treated with a solution of ma.leic acid (43mg) in ethanol (lml) and the 

resulting solution evaporated in ~. The residue was freeze-dried 

from water to give the desired product as a pale yellow powder 
24 0 1 (0.16g). [aJD +l.4 (c - 0.5, MeOH). Elemental analysis, H NMR and 

MS were consistent with the proposed structure. 

Synthetic Example 12 

Preparation of CSl-N-ben:;yl-N-methyl-2-[S-<2-oxo-1.3-oxazolidin-4-vl­

methyll-lH-indol-3-yllethylamine maleate hydrate 

Anhy. potassium carbonate (0.34g) was added at room temperature to a 

solution of the free base of Synthetic Example 11 (0.45g) in DMF 

(8.0ml). The suspension was stirred for 0.5 hour, then a solution of 

--·------·----.1.o1..-... thyl sulphate (0.17g) in DMF {2.0ml) was added and stirring 
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continued for a furt:her 3 hours. Yater (40ml) was added and the 

mixture extracted with ethyl acetate. The combined extracts were 

evaporated in ~ to give a yellow oil which was eluted through a 

silica column using DCM/EtOR/NH40H (100:8:1) as eluant to give the 

free base of the desired product as a colourless oil (0.32g). A 

portion of this (73mg) was dissolved in ethanol (lOml), treated with a 

solution of ma.leic acid (23mg) in ethanol (lml) and the resulting 

solution evaporated in~- The residue was freeze-dried.from water 
24 0 to give the desired product as a pale yellow powder, [a] 0 +3.1 (c -

0.5, MeOH). Element:al. analysis. ~ NMR. and MS were consistent: with 

the proposed structure. 

Synthetic £xample 13 

Preparation of CS)·N-metbyl-2-f5-C2-oxo-1.3-oxazolidin-4-ylmethyl)-

1H-ind91-3-ylletbylam1ne maleate 0.5 b,ydrate 

A suspension of the f-ree base of the product of Synthetic Example 12 

(0.25g) and 10' w/w Pd/C {0.lOg) in echanol (25ml) was hydrogenated 

for 16 hours. The mixture was filtered through Hyflo and the filtrate 

evaporated in DSY9,. The residue was eluted through a silica column 

using DCM/EtOB/NH
4

0H (30:8:1) as eluant to give the free base of the 

desir~d product (0.14g). The latter was dissolved in ethanol (lOml), 

treated with a solution of ma.leic acid (0.06g) in et:hanol (lml) and 

the resulting solution evaporated in vacuo. The residue was 

freeze-dried from water to give the desired product as a hygroscopic 

solid, [a]~5 -S.4° (c - 0.5, MeOH). Elemental analysis and 
1
H NMR 

were consistent with proposed structure. 

Synthetic Example 14 

Preparation of (S)-3-Cl-metbyl-1.2.3.6-tetrahydro-4-pyridyl)-5-

{2-oxo-1.3-oxazolidin-4-ylmethyll-1H-indole 0.33 met:hanolate 0.75 

hydraee -----~-----------
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(a) (S)-3-Pbenylthio-5-(2-oxo-l.3-oxazolidin-4-ylmethvl2-1H-indble 

Phenylthioacet:a.ldehyde diethylacetal (JCS, Chem.Comm. 924 

(1978), 9.lg) was added at room temperature to a stirred 

solution of the product from step (e) of Synthetic Example i 

(9.8g) in a mixture of ethanol (150ml) and water (lOOml). c.HCl 

(5 drops) was added and the mixture stirred at room temperature 

for 2 days, then partially evaporated .in~· The resulting 

aqueous suspension was extracted with ethyl acetate and the 

combined extracts washed with water and evaporated .in vacuo co 

give a brown oil. The latter was eluted through a silica column 

using DCM/EtOH/NH40H (150:8:1) as eluant to give the desired 

product as a pale yellow oil (5.0g). 

(b) CS>-S-C2-oxo-l.3-sxazolidin-4-y1mecbyl>-1H-indole 

Raney nickel (3.0g) was added to a solution of the product from 

step (a) (3.lg) in IPA (lSOml) and the suspension refluxed for l 

hour. More Raney nickel (2.0g) was added and ref~uxing 

continued for a further 2 hours. The suspension was filtered 

hot through Hyflo and the filtrate evaporated in vacuo to give 

an oil. The latter was eluted through a silica column using 

ethyl acetate as eluant to give the desired product as a froth 

(l.3g). · ~ NMR and MS were consistent with the proposed 

structure. 

(c) (S)-3-Cl-Methyl-1.2.3.6-tetrahydro-4-pyridyll-5-!2-oxo-l.3-

.. 

This Sheet Has Been Replaced 

1111111111111m11111111 

oxazolidin-4-ylrnethyl>-lH-indole 0.33 methanolate 0,75 hydrate 

1-Methyl-4-piperidone (0.47g, Aldrich) was added to a stirred 

solution of the product from step (b) (0.30g) in glac. acetic 

acid (2.0ml) and tile mixture stirred at l00°c for 2 hours. The 

cooled mixture was poured onto ice/NH40H (20ml} and the 

resulting solid filtered off. The latter was eluted through a 

silica column using DCM/EtOH/NH40H (60:8:1) as eluant and 
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crystallised from ethyl acetate to give the desired product as a 

colourless solid (0.llg), mp 225-227°c. faj;o -45.4° (c ~ 0.5. 
1 lN aqu. HCl). Elemental analysis and H NMR were consistent 

with the proposed structure. 

Synthetic Example 15 

Preparation of CSl-3-Cl-methyl-4-piperidyll-5-C2-oxo-l.3-oxazolidin-

4-ylmethyl)-lH-indole bydrobromide 

A suspension of the product of Synthetic Example 14 (0.35g) and 10% 

w/w Pd/C {0.lOg) in a mixture of methanol (lOml), water (lOml) and l~ 

aqu. HCl was hydrogenated for 5 hours. The mixture was filtered 

through Hyflo and the filtraee evaporated in vacuo. The residue was 

basified with NR40H, evaporated in ~ and eluted through a silica 

column using DCM/EtOHJNH40H (45:8:1) as eluant to give an oil. The 

laeter was taken up in ethanol (5.0ml) and treated with an excess of 

HBr in acetic acid (g 45% w/v) to give the desired product as 
0 21 0 . 

colourless crystals (0.20g), mp 260-261 C, [a}D -5.2 (c - 0.5, 

water). Elemental analysis and 1u NMR. were consistent with the 

proposed structure. 

Synthetic Example 16 

Preparation of CRl-3-Cl-mel:byl-l.2.3.6-tetrahydra-4-pyridyll-5-

(2-oxo-l.3-oxazolidin-4-y1methJl)-lH-indole hydrate 

(a) CRl-4-<4-Hydrazinobenzyll-l.3-oxazolidin-2-one hydrochloride 

By steps identical to steps (a) to (c) of Synthetic Example 6, 

D-4-nitrophenylalanine was converted to (R)-4-(~-hydrazinoben­

zyl)~2-oxazolidinone hydrochloride. 

-·------·----------·-
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(b) CR)-3-<l-Met:byl-1.6.3.6-tetrabydro-4-Ryridyl>-5-<2-oxo-l.3-

oxazolidin-4-yl)-lH-indole hydrate 

By steps analogous to steps (a) to (c) of Synthetic Example 14, 

the product from ste~ (a) was converted to (R)-3-(1-methyl-. 
l,2,3,6-tetrahydro-4-pyridyl)-5-(2-oxo-l,3-oxazolidin-4-ylmeth-

• 0 18 0 yl)-lH-1ndole hydrate, mp 229-231 C, [a]D +24.9 (c - 0.5, lN 

aqu. HCl). Elemental analysis and ~ NMR were consistent with 

the proposed structure. 

Synthetic Example 17 

freparation of CRl-3-<l-methyl-4-piperidyll·S-<2-ogo-1.3-oxazolidin-

4-ylmetbyl>-lH-indole hydrobromide 

By a method analogous to that of Synt:heiic Example 15, the product of 

Synthetic Example 16 was converted to (R)-3-(1-methyl-4-piperidyl)-5-

(2-oxo-1,3-oxazolidin-4-ylmethyl)-lli·indole hydrobromide, mp 
0 19 0 260-261 C, [o}D +4.6 (c - 0.5, water). Elemental analysis and ~ 

NMR. were consistent with the proposed structure. 

Syncbet:ic £xample 18 

Preparation of <R>·3-Cl-betl20'1-l.2.3.6-cetrabydro-4-RYiidyll-5-<2-oxo-

1.3-oxazolidip,·4·y1metbyl>·lH-indole hydrate 

l·Benzyl-4-piperidone (Aldrich, 2.8g) was added to a stirred 

suspension of (R)-5-(2-oxo-l,3-oxazolidin-4-ylmethyl)-lH-indole 

(l.Og), the immediate precursor of the product of Synthetic Example 
Q 16, in glac. acetic acid (20ml) and stirred at 100 C for 3 hours. The 

cooled mixcure was evaporated in vacuo and the residue taken up in 

methanol, basified with NH40H and evaporated in vacw to give a dark 

tar. The latter was eluted through a silica column using 

DCM/EtOH/NH40H (100:8:1) as eluant and treated with DCM. The 

resulting precipitate was filtered off to give the desired product as 

1iii[iifUI 



--- ··--·----·--- -····-····-··---······-··· 

W091/18897 

yellow crystals (0.25g), 

- 48 -

0 mp 169-170.5 C. Elemental 

NMR were consistent with the proposed structure. 

Synthetic E;xample 19 

PCT/GB91/00908 

i 
analysis and ·H 

Preparation of CR)-3-(4-piperidyl2-5-{2-oxo-l.3-oxazolidin-4-ylmeth· 

yl2-1H-indole hydrobromide 

A suspension of the product from Synthetic Example 18 (0.25g) and 10% 

w/w Pd/C (O.lOg). in methanol (25ml) was hydrogenated at 90 psi for 20 

hours when uptake ceased. The mixture was filtered through Hyflo and 

the filttate evaporated in vacuo. The residue was eluted through a 

silica column using DCM/EtOH/NH40H (30:8:1) as eluant to give an oil. 

'nle la1:ter was taken up in IPA and trea1:ed with an excess of tm-r in 

acetic acid (SA 45% w/v) to give a hygroscopic solid which was 

freeze-dried from water to give the desired product as a pale brown 

powder. Elemental analysis and 1ti mm were consistent with t:he 

proposed structure. 

Sxnthetic Example 2Q 

Preparation C±>·N.N·dimeShyl-2-£5·<1-thio-2-t:hia-3-oxazolidin-4~yl­

methyl,)-1H-indol-3·ylletbylamine acetate 

Carbon disulphide (90pl) was added to a stirred solution of the 

product from step (a) of Synthetic Example 8 (0.3lg) and potassium 

hydroxide (0.08g) in ethanol (3.Bml} and the mixture refluxed, then 

evaporated in D£Y2. The residue was extracted with ether, acidified 

and chromatograpbed using a silica. reverse phase HPLC column and 

eluting with 10-.90% v/v water/aeetonitrile with O.lM aqu. ammonium 

acetate buffer at pH 4.0 over 20 minutes t:o give the desired product 

(O.Olg) and, after treatment with HCl, the product of Synthetic 
l Example 8 (0.llg). Both_were freeze-dried from water and gave H NMR 

and MS which were consistent with the proposed structures. 
-·-·------·--·------ ·------· 
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S)!llchetic Example 21 

Preparation of C±l-N.N-dimethyl-2-f5-(2-oxo-2.3-oxazolidin-5-ylmeth­
yl)-1H-indol-3-yllethyla.mine hydrochloride 

(a) C±)-1-Nitromethyl-2-ph&nylethanol 

Sodium met:hoxide (l.lg) was added to a stirred solution of 

nitromet:hane (Aldrich, 12.2g) in methanol (100ml) at o0 c and the 
mixture stirred for 10 minutes. A solution of 

phenylacetaldehyde (Aldrich, 24.0g) in methanol (SOml) was added 

dropwise over 15 minutes and t:he mixture stirred for 45 minutes 

at o0 c, then brought to room temperature over l hour and stirred 

overnight. The mixture was evaporated iD ~ and the residue 

taken~ in water and extracted with ether. The combined 

extracts were washed with water and brine and .evaporated 

jJl ~to give the desired product asi a yellow oil (29.0g). 

(b) <±>·l·AJ!1inometbyl-2-phenylethanol hydrochloride 

A suspension of the product from step (a) (10.0g) and 10% w/w 

Pd/C (l.Og) in ethanol (250ml) was hydrogenated until uptake 
ceased. The mixture was filtered through Hyflo and the filtrate 

evaporated in vacuo. The residue was taken up in ethyl acetate 

and extracted with 2N aqu. HCl. The combined extracts were 

washed with ethyl acetate, then evaporated in ~ to give the 

desired product as a pinkish white solid (6.8g). 

(c) (±)-5-Benzyl-1.3-oxazolidin-2-one 

A solution of KOH (9.4g) in water (85ml) was added to a stirred 
solution of the product from step (b) (5.lg) in toluene (150ml) 

at o0 c. A solution of phosgene (9.8g) in toluene (78.4ml E 

_______ ___:t_2.. St w/v) was added dropwise over 15 minutes and the mixture 

1iiiiiff 
.Jrought to room temperature, then stirred overnight. The 

_ ..... -\ 
------S:--, ::rJ:::\:;::r::N ; r rr1-ns SHEET HA ·~·~'-" 

1 • c--·n i REPLA t 
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aqueous phase was separated and extracted with ethyl acetate. 

!he combined extracts were evaporated in vacuo to give t:he 

desired product as a white solid (2.2g), mp 106-108°c. 

Elemental anaylsis was consistent with the proposed structure. 

(d) C±l-5-(4-Nitroben;yl)-l.3-oxazolidin-2-one 

0 c.H
2
so4 (l.6ml) was added to the product from step (c) at 0 C 

followed by c.HN03 (0.33ml, £!: O.OSml/5 minutes) also at o0 c. 

The mixture was stirred for 0.5 hour at o0 c and then for 0.5 

hour at room t:emperature. Yater/ice (lOOml) was added and the 

mixt:ure extracted with ethyl acetate. The combined extracts 

were evaporated in vacuo to give a yellow oil which was 

recrystallised from ethyl acetate to give the desired product as 

a white powder (0.4g), mp 143-l46°c. 

(e) C±>-5-(4-Aminoben;yl>-l.3-oxazolidin-2-one hydrochloride 

A suspension of the product from step (d) (l.4g) and 10% w/w 

Pd/C (0.14g) in a mixture of water (2lml), ethanol (28ml) and 2N 

aqu. HCl (3.2ml) was hydrogenated for 2 hours when uptake 

ceased. The mixture was filtered through Hyflo and the filtrate 

.evaporated J,n vacuo to give the desired product as a pale yellow 

foam (l.4g). 

(f) C±l·N.N-Dimethyl-2-[5-C2-oxo-l.3-oxazolidin-5-ylmethyl)-1H­

indol-3-yllethyla.mine bydrocbloride 

-------··--

c.HCl (14.Sml) was added to a stirred solution of the product 

from step (e) (l.4g) in water (8.Sml) at 0°c. A solution of 

sodium nitrite (0.43g) in water (4.3ml) was added dropwise over 

15 minutes at o0 c and the mixture stirred for 0.5 hour at o0 c. 
The mixture was then added dropwise to a stirred solution of tin 

(II) chloride (6.8g) in e.HCl (12.4ml) at 0°c over 15 minutes. 

The mixture was brought to room temperature 
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evaporated !n vacuo. The residue was taken up in water (30ml), 

brought to pH 2.5 using lON aqu. NaOH and the precipitated salts 

filtered off. 4-Dimethylaminobutanal diethylacetal (Croatica 

Chemica Acta ,Ji, 103 (1964), l.lg) followed by 'Amberlyst 15' 

ion exchange resin (Aldrich, 3.0g) was added to the filtrate and 

the mixture heated for 3 hours at l00°c, filtered and the 

filtrate evaporated !n vacuo. The residue was treated with hot 

ethanol, filtered ·and the filtrate evaporated in~- The 

residue was triturated with ethyl acetate, filtered and the 

filtrate evaporated .1n vacuo. The residue was recrystallised 

from ethanol to give the desired product as a pale yellow solid 

(0.75g), mp 280-281°C. ~ NMR. and MS were consistent with the 

proposed structure. 

Synthetic ::Xample 22 

Preparation of CS>-N.N-dimetbyl-2-f5-C2·oxo-l.3-oxa;olidin-4-ylmeth­

yll-1H-indol-3-y1letbylamine 

(a) (5)-5-(4-Nitrgbenzyll-l.3-imiciazolidin-2.4-dione 

Benzyl isocyanate (Aldrich, 3.2g) was added to a solution of 

L-4-nitropheuylalanine (Aldrich, 4.2g) and potassium hydroxide 

(l.3g). in water (40ml) at o0 c. The mixture was heated at. 

60-70°c for 2 hours, filtered and the filtrate acidified with 

c.HCl to give and off-white solid which was filtered off, 

suspended in 2N aqu. HCl (20ml) and refluxed for 2 hours. The 

cooled mixture was diluted with water and filtered to give t.he 

desired product as a white solid (S.6g) . 

(b) CSl-N.N-Dimetbyl-2-f5-C2-oxo-l.3-oxazolidin-4-ylmethyl>-lH-

indol-3-yllethylamine 

---------·---------·--· 
By steps identical to steps (d) to (f) of Synthetic Example l 

and Synthetic Example 2 or steps (d) and (e) of Synthetic - 1 
..----·- , , 'S Bi::r:;N i 
\ T"'t-HS SBEE'l h.i:... ·-•-- \ 
~ ~ I<..E?L/;.CE~l) .. .1 
\__..-.---: ... .., .. _ ... _ ......... _ ... ____ ~-
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Example 1 and Synt:hetic Example 3 and steps (e) to (h) of 
Synt:hetic Example 4, the product: from step (a) was converted to 
(S)-N,N-dimethyl-2-{5-(2-oxo-l,3-oxazolidin-4-ylmethyl)-lH­
indol-3-yl}ethylamine. 

Synthetic Example 23 

Preparation of <Sl-N.N-dimethyl-2-f 5-C2-oxo-1.3-oxazolidin-4-vlmeth­
vll-1H-ind91-3-yllethylamine 

(a) (S)-4-(4-Hydrazinobenzyl>-l.3-oxazolidin-2-one hydrochloride 

By steps analogous to steps (a) to (c) of Synthetic Example 6, 
L-4-nitrophenylalanine was converted to (S)-4-(4-hydrazinoben­
zyl)·l,3-oxazolidin-2-one hydrochloride. 

(b) <S>-4-f4-[2-C3·eyanopropylicienelhydxazinolbenzyll-l.3-oxazoli-
din-2-one 

lM aqu. HCl (4.0m.l) was added to a solution of the product from 
step (a) (2.4g) in water (35ml). 3-Cyanopropanal diethylacetal 
(Aldrich, l.7g) was added at room temperature and the mixture 
stirred for 2 hours. Further acetal {0.20g) was added and the 
mixture stirred for another 20 minutes. The aqueous phase was 
decanted from the resulting gum and extracted· with ethyl 
acetate. The extracts were combined with the gum and evaporat:ed 
.1n ~to give the desired product (2.Sg). 

(c) CS>-3-Cyanomethyl-5-C2-oxo-l.3-oxazolidin-4-ylmethyll-1H-indole 

A solution of the product from step (b) (2.Sg) and polyphosphate 
ester (20.0g) in chloroform (40ml) was refluxed for 20 minutes. 
Ice was added to the cooled mixture and the chloroform 
evaporated in ~- The remaining aqueous phase was extracted ___ , __________ ··--· 
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with ethyl acetate and the combined extracts evaporated in vacuo 

to give the desired product as a pale yellow oil (l.8g). 

(d) CS)-N.N~Dimethyl-2-[S-<2-oxo-1.3-oxazolidin-4-ylm.ethyl)-lH-

indol-3-yllethylai:nine 

A suspension of the product from step (c) (l.3g) and 10% w/w 

Pd/C (l.Og) in 30% w/w ethanolic dimethylamine (25ml) was 

hydrogenated for 24 hours and filtered through Hyflo. Fresh 

Pd/C (0.7g) and ethanolic dimethylamine (Sml) were added to the 

filtrate and hydrogenation continued for a further 16 hours. 

The mixture was filtered through a silica column using 

DCM/EtOH/NH40H (40:8:1) as eluant to give the desired product as 

a colourless foam (0.3g). Elemental analysis and~ NMR were 

consistent with the proposed structure. 

Synthetic Examples 24 to 31 

By methods analogous to those described in Synthetic Examples l to 23, 

the following compounds of formula (I) were prepared. The NMR and 

microanalysis for each compound were consistent with the proposed 

structure. 

24) 2-(5-(3-Methyl-2-oxoimidazolidin-4-ylmethyl)-lR-indol-3-yl}­
o ethylamine maleate 0.75 hydrate, mp 94-98 C; 

25) 2-(5-(3-Methyl-2-oxoimidazolidin-4-ylmetilyl)-lH-indol-3-yl]­
N,N-dimethylethylamine maleate 0.95 hydrate (white lyopholate); 

.. 26) 2-(5-[2-(2,5-Dioxoimidazolidinyl)ethyl)-lH-indol-3-yl}ethylamine 

hydrochloride hydrate, mp 83-Ss0 c; 

27) 2-(5-(2-(2,5-Dioxoimidazolindinyl)ethyl]-lR·indol-3-yl}-N,N­

dimethylethylamine maleate hydrate (pale yellow lyopholate); 
-----·-------
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28) 5-[2-(2,5-Dioxoimidazolidinyl)ethyl}-3-(l-methyl-4-piperidinyl)­
lH-indole hydrochloride, mp 320-322°c (dee); 

29) 2-[5-(5-Methyl-2-oxoimidazol1d1n-4-ylethyl)-1H-1ndol-3-yl} 
ethylamine maleate hydrate, mp 99°C (softens 88°C); 

30) 5-[3-(4-P1peridyl)·1H-indol-5-ylmethyl}·2,4-imidazolidinedione 
0 0 acetate 1.4 hydrate, mp 92-93 C (softens 86 C); and 

31) 2-[5-(l-Methyl-2-oxo-4-imidazolidinylmethyl)-lH-indol-3-yl]eth­
ylamine diacetate 2.75 hydrate (pale yellow lyophylate). 

PHARMA,CEUTICAL F01001tATION E.XAMPLES 

In the following Examples. the nactiv~ ingredient• may be any compound 
of formula (I) and/or a physiologically acceptable salt, solvate, or 
physiologically functional derivative thereof. 

(1) 'tablet fonpu\ations 

(i) Wl. 

Active ingredient 

Avicel 

Lactose 

Starch (maize) 

Starch (pregelatinised, 

NFIS) 

Sodium starch 

glycollate 

Povidone 

Magnesium stearate 

-------

a. 
25 

13 

78 

5 

3 

l 

125 

Hg.!tielet 

A 
25 

47 

9 

3 

1 

85 

k 
25 

7 

32 

l 
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<i.i) Sublin£Ual 

Active ingredienc 

Avicel 

Lactose 

Mannitol 

Sucrose 

Acacia 

Povidone 

Magnesium stearate 

- 55 -

25 

10 

51 

3 

l 

90 

.Mg/tablet 

25 

36 

57 

3 

3 

l 

125 

Formulations A to E may be prepared by wee granulation of the first 

six ingrediencs with the povidone, followed by addition of the 

magnesium stearate and compression. 

(iii) Buccal 

Active ingredient 

Hydroxypropylmechyl 

cellulose (HPMC) 

Polycarbophil 

Magnesium stearate 

Mg/tablet 

25 

25 

39 

l 

90 

The formulation may be prepared by direct compression of the admixed 

ingredients. 
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(2) Capsule formµlations 

(i) Powder 

Active ingredient 

Avicel 

Lactose 

Starch (1500 NF) 

Sodium starch 

glycol late 

Magnesium stea.race 

- 56 -

25 

45 

153 

2 

225 

Mg/capsule 

~ 

25 

117 

6 

2 

150 

Formulations F and G may be prepared by admixing the ingredients and 

filling two-part ha.rd gelatin capsules with t:he resulting mixture. 

(ii) 1i,gu2,g 'ill. 
Mg/capsµle 

l 

Active ingredient 25 25 

Macrogol 4000 BP 200 

Lecithin 100 

Arachis oil 100 

225 225 

Formulation R may be prepared by melting the Macrogol 4000 BP, 

___ dispersing the act1ve ingredient in the melt and filling cwo-part ha;:_c:L----1 

------ atin capsules therewith. Formulation I may be prepa~ed;3··5~pcN \ 

i1\iiimi"f L~ 
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dispersing the active ingredient in the lecithin and arachis oil and 

filling soft, elastic gelatin capsules with the dispersion. 

(iii) Controlled release 

Active ingredient 

Avicel 

Lactose 

Triethylcitrate 

Ethyl cellulose 

Mg/capsule 

25 

123 

62 

3 

12 

225 

The formulation may be prepared by mixing and extruding the first four 

ingredients and spheronising and drying the extrudate. The dried 

pellets are coated with ethyl cellulose as a release controlling 

membrane and filled into two-part, hard gelatin capsules. 

(3) Intravenous injection fonnµlation 

% by weight 

2% Active ingredient 

Hydrochloric acid ) 

Citrate buffer ) 

Water for Injections 

q.s. to pH 7 

to 100% 

The active ingredient is taken up in the citrate buffer and sufficient 

hydrochloric acid added to affect solution and adjust the pH to 7. 

The resulting solution is ma.de up to volume and filtered through a 

micropore filter into sterile glass vials which are sealed and 

oversealed. 
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(4) Intranasal formulation 

Active ingredient 

Hydrochloric acid ) 

Citrate buffer ) 

Methyl hydroxybenzoate 

Propyl hydroxybenzoate 

~ater for Injections 

- 58 -

% bv weight 

0.5% 

q.s. t:o pH 7 

to 

0.2% 

0.02% 

100% 

PCT/GB91/00908 

The active ingredient is taken up in a mixture of the hydroxybenzoates 

and citrate buffer and sufficient hydrochloric acid added to affec~ 

solution and adjust the pH to 7. The resulting solution is made up to 

volume and filtered through a micropore filter into sterile glass 

vials which are sealed and oversealed. 

(5) Incramuscular injection formµlation 

Active ingredient 

Benzyl alcohol 

Glycofurol 75 

Yater for Injections q.s. to 

0.05 g 

0.10 g 

l.45 g 

3.00 ml 

The active ingredient is dissolved in the glycofurol. The benzyl 

alcohol is added and dissolved and water added to 3 ml. The mixture 

is filtered through a micropore filter into sterile glass vials which 

are sealed and oversealed. 

(6) Syrup formulatio,n 

Active ingredient 

Sorbitol solution 

Glycerol 

Sodium benzoate 

Flavour 

0.05 g 

1.50 g 

l.00 g 

0.005 g 

0.0125 ml 
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The sodium benzoate is dissolved in a portion of the purified water 

and the sorbitol solution added. The active ingredient is added and 

dissolved. The resulting solution is mixed with the glycerol and made 

up to the required volume with purified water. 

(7) Supposit~ry formulation 

Mg/suppositorv 

Active ingredient (63µm)* 50 

Hard Fat, BP (Witepsol HlS - Oynamit NoBel) ~ 

2000 

* 'Ihe active ingredient is used as a powder wherein at least 90% of 

the particles are of 63µm diameter or less. 

One·fifth of the Yitepsol HlS is melted in a steam-jacketed pan at 

459 C maximum. 'Ihe active ingredient is sifted through a 200µm sieve 

and mixed with the molten base using a Silverson mixer fitted with a 

cutting bead until a smooth dispersion is achieved. Maintaining the 
0 mixture at 45 C, the remaining Yitepsol HlS is added to the suspension 

which is stirred to ensure a homogencus mix. The entire suspension is 

then passed through a 250µm stainless steel screen and, with 

continuous stirring, allowed to cool to 40°C. At a temperature of 
0 . 

38·40 C, 2.0g aliquots of the mixture are filled into suitable plastic 

moulds and the suppositories allowed to cool to room temperature. 

(8) lessary formµlation 

" Active ingredient (63µm) 

Anhydrous dextrose 

Potato starch 

Magnesium stearate 

-----------
This Sheet Ha,s Been Replaced 

I ll•l~ID~\1'111 \Ill 

Mg/pessa+y 

50 

470 

47l 

.Jill. 
1000 
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The above ingredien~ are mixed directly and pessaries prepared bv 

compression of t:he resulting mix-cure. 

BIOLOGICAL ASSAY 

!he compounds of formula (I) prepared in Synt:hetic Examples 1 to 17 

were each tested for their activity as agonists for t:he "S-HT
1

-like" 

receptor mediating smooth muscle contraction by the following method. 

Right and left lateral saphenous veins were obtained from male New 

Zealand White rabbits (2.4-2.7 kg) which had been killed by 

intravenous injection of pentobarbitone sodium (60 mg/kg). Ring 

segments (3-5 mm wide) prepared from each vessel were suspended 

between two wire hooks and 1mmeresed in 20 ml organ baths cont:aining 

Krebs' solution (pH 7.4) of the following composition (mM): NaCl 

118.41, NaHC03 25.00. KCl 4.75, KH2P04 1.19, MgS04 1.19, glucose ll.10 

and CaC12 2. 50. Cocaine (30µ!{) was present in the Krebs• solution 

throughout the experiment to prevent the uptake of amines by 

sympathetic neurones. the Krebs' solution was maintained at 37°C and 

continually gassed with 95% oxygen/5% carbon dioxide. Increases in 

tissue isometric force were measured using Grass FI03C force 

displacement transducers and recorded on a Gould !D-212 pen recorder. 

A force of l.Og was applied to each preparation and re-established 

twice during a subsequent period of 30 minutes. During this period, 

tissues were exposed to pargyline (SOOµM) to irreversibly inhibit 

monoamine oxidase and t:o phenoxybenzamine (0.lµM) to inactivate 

a 1-adrenoceptors. At the end of the 30 minutes, the inhibitors were 

removed by several changes of the organ bath Krebs' solution. 

Agonist activity was assessed by cumulative additions of t:he test 

coJnllound. its concentration being increased in 0.5 log10 unit 

increments until further additions caused no further change in ~issue 

force. In each experiment, the activity of the test compound was 
-------

ared to the activity of 5-HT. Activity was 
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:he p[A50 ~ (-log10 [M], where M. is the molar concentration of agonis~ 

~equired to produce half the maximum effect). The results obtained 

for the compounds of Synthetic Examples 2/3 and 4/5 are shown in Table 

TOXICITY DATA 

Example 

2/3 

4/5 

Table l 

Act:ivit:y 

7.0 

6.3 

The hydrochloride salt of the compound of Synthetic Examples 2/3 was 

administered orally by gavage to Visl:ar rats as a solution in 

distilled water at dosages of 25, 100 and 200mg/kg base and to Beagle 

dogs at dosages of 0.25, 0.50, l.O and 2.0mg/kg base once a day for 14 

days. In a. separate dog study over 30 days, the dosage of the free 

base was increased from 2mg/kg on Day l to lOOmg/kg on Day 30. The 

free base was also administered orally to cynomolgus monkeys at a 

dosage of SOmg/kg once a day for 15 days. 

No evidence of toxicit:y was observed in any of t:he aforementioned 

studies at any of the dosages used. 

--------·------
This Sh · .eet !fas Been R. l 
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C!.A!~S 

:\ compound of formula. (I) 

(!) 

z 
wherein 

n is an inceger of from 0 co 3; 

q is a group of formula (i), (ii), or (iii) 

y 
RN-( yN-y 

)--NR 
x~ 

(i) (ii) 
0 

(iii) 

wherein R is hydrogen or c144 alkyl. X is -0-, -s-, -NH-, or 
-CB2 - , Y i.s oxygen or sulphur and the chiral cencre * in formula 
(i) or (ii) is in 1cs (S) or (R) form or is a mixcure cbereof ~~ 

s:ny proportions; and 

Z is a group of formula (iv), (v), or (vi) 

----~---------------. 
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(iv) (v) (vi) 

wherein a1 and a2 are independently selected from hydrogen and 

c1_4 alkyl and a3 is hydrogen or c1_4 alkyl; 

and sales, sclvaces and physiologically functional derivativas 

chereof. 

2. A compound of formula (I) as shown in Claim l, wherein 

n is l, or 

Wis a group of foi:mula (i), or 

Z is a group of formula (iv) or (vi), 

and physiologically accepeable salts, solvaces and 

physiologically funccional derivatives thereof. 

3, A compound of formula (I) as shown in Claim 1, wherein 

n is 1, 

~ is a group of formula (i) wherei~ R· is hydrogen, X is -0- and 

Y is oxygen, and 

Z is a group of formula (iv) or (vi) wherein a1 - R2 - hydrogen 

or methyl, 

---------------
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and ?hysiologica.l'ly accept:able sal~. solvat:es 

?hysiologically f-.:.nct:ional deriva~ives t.~e:eof. 

4. .\ compound of for.nula (!) as claimed in c:ai:n 1. ·..;nich compotmC. 

is 

N,N-dimethvl-2-{5-(2-oxo-l,3-oxazolidin-4-vlmechvl)-~H-indo~-3-.. . - -
yl]et:hylamine or 

3-(1-met:hyl-4-piperidyl)-5-(2-oxo-l,3-oxazolidin-4-ylmethyl)·l~­

indole 

in either i~s (S) or (R) form or as a mi.'tt:ure t::tereof i:i ar.:: 

proport:ions, or a physiologically accepcable sal~. solva~a. o= 

physiologically funccional derivat:ive thereof. 

5. A compound. of fonml.a (!} as claimed iu Claim 4. which compour.d 

is (S)-N,N-<lim.ethyl-2-[5-(2-oxo-1,3-o-gazolidin-4-ylmechyl)-lF.-

indol-3-yl}ethylami.ne or a physiologically accepcable 

solvate, or physiologically funct:ional derivative thereof. 

sal:, 

6. A compot.md of formula (I) as claimed in urJ of Claims l to 5, o:: 

a physiologically accepea.ble sale, solvace, or physiological::.· 
, , , s "fw\.... ... ... , , •b- ~? ... ? lJ::liunwll.Mo ? 
~o~~~~""'%"0't"'ti!~~pe~ a-gt'1r-. 7472« 

7. A compound of formula (I) as claimed in any of Claims 1 to S, o: 

a physiologically acceptable sale, solvace, or physiologically 

functional derivative thereof. for use in the prophylaxis o-::­

creat:ment of a clinical condition for which a ns-HT1-l~ke" 
receptor agonist is indica~ed. 

8. A compound of fomula (!) as claimed in any of Claims 1 to 5 , o: " 

a physiologically accepcable salt, solvate, or physiologically 

functional derivative thereof, for use in 
---------treatment of migraine: ___ _ 

the prophylaxis 

---------------- Tb. Sheet Has Been Replaced 
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9. Use of a compound of formula (I) as claimed in any of Claims _ =~ 

=. or a physiologically acceptable sal::, sol-rate, c= 
physiologically functional derivative -c:hereof. in the manufac:are 

of a medicament for the prophylaxis or creat::nen:: of a clinica~ 

condition for which a •s-HT1-liken recepcor agonise is indicated. 

10. Use of a c~ound of formula (I) as claimed in any of Claims l ::o 

5, or a physiologically accepcable salt, solvate, or 

physiologically functional derivative -c:hereof, in the manufacc...:.re 

of a medicament for the prophylaxis or treatment of migraine. 

11. A method for the prophyla.~is or treatment of a clinical condi::ion 

in ~ mammal which comprises the administration co said mammal c! 

a therapeutically effective amount of a compound of formula (I) 

as claimed in any of Claims 1 to 5 or of a physiologically 

acceptable salt, solvate, or physiologically functional 

derivative thereof. 

12. A method as claimed in Claim 11 for che prophylaxis or treatment: 

of a clinical condition for which a •s-Hl'
1

-likea receptor agonist 

is indicated. 

l~. A method as claimed in Claim 12 for the prophylaxis or ~reat:ment . 
of migraine. 

14. A method as claimed in any of Claims 11 to 13 wherein said mammal 

is a humman. 

15. A medicament comprising a compound of formula (I) as claimed in 

any of Claims 1 to 5 or a physiologically acceptable sale, 

solvate, or physiologically functional derivative thereof, a 

pharmaceutically acceptable carrier and, optionally, one or more 

other physiologically active agent:s. 
-----------··------

--------
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16. A medicamenl: as claimed in Claim 15 which is in ::he form of a 

cablet: or capsule . 

. 1;. A process for t:he preparation of a compound of formula (I) 

vherein 

u is an integer of from 0 to 3; 

li is a. group of fomula (1), (ii), err (iii) 

(i) (ii) 

(I) 

z 

y 
RN-( yN-

0 
(iii) 

wherein R is hydrogen or c1_4 alkyl, X is -o:, -s-, -NH-, o: 

-CH2- , Y is oxygen or sulphur and the chiral cent:re * in formula 

(i) or (ii) is in its (S) or (ll) form or is a mixture thereof in 

any proportions; and 

Z is a group of formula (iv), (v), or (vi) 

--------------
-·-·-----~·----·-------
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(iv) (v) (vi) 

wherein R1 and a2 ara independently selected from hydrogen a~d 
c1_4 alkyl and R3 is hydrogen or c1_4 alkyl; 

which comprises 

(a) in the case where Z is a group of fo1:1JIUla (iv), reacting a 

compound of fol!mUla (II) 

(II) 

wherein n and Y are as hereinbefore defined, with a compounc 

of formula (III) 

H 

L 
(III) 

or a carbonyl-protected form thereof, wherein L is a 

suitable leaving group or protected amino group which may be 

------------------ --------
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1 ., 
convert:ed in situ to an amino group or is -L't"'R.~- wherein R­

? 
and R- are as herait:before defined; 

(b) in the case 'Where Z is a group of formula (".·} , reac:i:i.g a 
COtlliJOUild of formula (XXXI) 

(XXXI) 

wherein n and '« are as herei:nbefore defined, with a compound 
of foJ:mU.la (XXVIII) 

(XXVlII) 

wherein R.3 
is as herei:nbefore defined, and 

(-c) in the case where Z is a group of foJ:mU.la (vi) , reducing a 

compound cf formula (I) wherein n and lJ are as hereinbefore 
defined and Z is a group of for.aula (v) or, in t:he case 

where Y is a group of formula (i) or (ii}, reac~ing a 
compound of formula (XV) 

H{R)N 

HX~ 
(CH ) . ___ -.:2_n_ 

(XV) 

z 

.. 
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H 
N 

z 

CXXV) 

wherein n, It and X are as hereinbefore defined and Z is a 
group of formula (vi). with a compound of formula (VII) 

(VII) 

wherein Y is as hereinbefore defined and L and L' , which may 
be the same or different, are suit:able leaving groups. 

and optionally converting the compound of formula (I) so 
formed to a corresponding salt, solvate. or physiologically 

functional derivative. 

18. A method of preparing a medicament which comprises 

(a) preparing a compound of formula (I) or a physiologically 

accepcable salt, solvace, or physiologically functional 

derivative thereof by a process as claimed in Claim 17; and 

(b) admixing the product from step (a) with a pharmaceutically 

acceptable carrier and, optionally, one or more other 
physiologically active agents. 

-------·---- --------
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19. A method as claimed in Claim 18 which comprises an addi:ional 
c:. st:ep (c) wherein the admixt:Ure from si:a;i (b) is formed i~co a 

t:ablet or capsule. 

r 

--------·--.·.__. _______ _ 
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