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INDOLE DERIVATIVES AS EAA ANTAGONSISTS 

This invention relates to novel indole derivatives, to processes for their 
preparation, to pharmaceutical compositions containing them and to their use in 

5 medicine. In particulw, it relates to indole derivatives which are potent and 
specific antagonists of excitatory amino acids. 

W092/16205 describes 3-substituted 2aearboxyindole derivatives which are 
useful In the treatment of neurodegenerative diseases. W092121153 also 

10 describes novel 3-substituted 2-carboxyindole derivatives which are potent 
antagonists at the strychnine insensitive glycine binding site located on the N­
methyl-0-aspartate (NMDA) receptor complex and hence useful in the treatment 
of neurodegeneative diseases. 

15 We have now found a further novel group of 3-substituted 2-carboxyindole 
derivative that have a specific antagonist activity at the strychnine insensitive 
glycine binding site located upon the NMDA receptor complex coupled with an 
advantageous pharmacological profile Of activity. 

20 Accordingly the present invention provides a compound of formula (I) 

(I) 
or a salt, or metabolically labile ester thereof wherein R represents a group 

25 selected from halogen, alkyl, alkoxy, amino, alkylamino, dialkylamino, hydroxy. 
trifluoromethyl, trifluoromethoxy, nitre, cyano, S02fttor COR.4 wherein ~ 
represents hydroxy, methoxy, amino, alkylamino or diatkylamino; m is zero or an 
integer 1 or 2; 
A represents an ethynyl or optionally substituted ethenyl group; 



W0'6127588 

2 

R1 represents hydrogen or an optionally substituted alkyl, cycloalkyl, aryl or 
heterocyclic· group; 
R2 represents hydrogen or alkyl; or 
R1 and R2 together with the nibogen atom to which they are attached represent 

5 a 5-7 membered heterocyclic ring which may contain an additional heteroatom 
selected from oxygen sulphur or nitrogen; 
Ra represents hydrogen or alkyl; 
n ia zero or an integer from 1 to 4 
X= OorS. 

10 The compounds represented byformula(I) can exist in more than one isomeric 
fOrm and all possible isomers are included in formula(I). 

15 

Thus when the group A in the compound of fOnnula(I) is an optionally substituted 
ethenyt group there can exist cis(Z) and (E) trans isomers and the invention 
includes all such isomers and a mixture thereof. 

For use in medicine the salts of the compounds of formula (I) will be 
physiologically acceptable thereof. Other salts however may be useful in the 
preparation of the compounds of formula (I) or physiologically acceptable salts 
thereof. Therefore, unless otherwise stated, references to salts include both 

20 physiologically acceptable salts and non-physiologically acceptable salts of 
compounds of formula (I). 

Suitable physiologically acceptable salts of compounds of the invention include 
base addition salts and where appropriate acid addition salts. 

25 Suitable physiologically acceptable base addition salts of compounds of formula 
(I) include alkali metal or alkaline metal salts such as sodium, potassium., 
calcium, and magnesium, and ammonium salts, formed with amino acids (e.g. 
lysine and arginine) and organic bases ( e.g. procaine, phenylbenzylamine, 
ethanolamine diethanolamine and N-methyl glucosamine). 

30 
The compounds of formula (I) and/or salts thereof may fonn solvates (e.g. 
hydrates) and the invention includes all such solvates. 

It will be appreciated that the compound of formula (I) may be produced in vivo 
35 by metabolism of a suitable prodrug. Such prodrugs include for example 
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physiologically acceptable metabolically labile esters of compounds of the 

general formula (I). These may be formed by esterification, for example of any of 

1he carboxylic acid groups in the parent compound of general formula (I) with 

where appropriate prior protection of any other reactive groups present in the 

5 molecule followed by deprotectlon If required. The types of ester grouping that 

may be used as metabolically labile esters are those widely used in 

pharmaceutical chemistry and are well known to those skilled In the art 

The term alkyl as used herein as a group or part of a group refers to a straight or 

10 branched chain alkyl group containing from 1 to 4 carbon atom examples of such 

groups including methyl. ethyl. propyl. isopropyl, n-butyl, isobutyl, secondary 

butyl or tertiary butyl. 

The term substituted alkyl refers to alkyl substituted by one or more hydroxy, 

15 aminocarbonyl, carboxyl or amino groups. 

The term optionally substituted ethenyl means an ethenyl group optionally 

substituted by 1 or 2 alkyl grotips or an optionally substituted phenyl group and 

includes both cis and trans isomers. 

20 Example of such groups include ethenyl, 1-methylethenyf ,2-methylethenyl 1,2-

dimethylethenyl or 1-phenylethenyl. 

The term halogen refers to a fluorine, chlorine, bromine or iodine atom. 

The tenn cycloalkyl refers to a C3-7cycloalkyl group which may optionally be 

25 substituted or 1 or 2 C1-4 alkyl groups e.g cyclopropyl, cyclobutyl,cyclopentyl, 

cyclohexyl cycloheptyl or 2-methylcyclohexyl. 

The tenn aryl refers to an optionally substituted phenyl group or a 5 or 6 

membered heroaryl in which the 5-membered heteroaryl group contains 1 or 2 

30 heteroatoms seleded from oxygen sulphur or nitrogen and 6-membered 

heteroaryl group containing 1 or 2 nitrogen atoms. 

Example of suitable heteroaryl groups include furanyl, thiophenyl, imidazolyl, 

isoxazolyl, thiazolyl, oxazolyl, pyridyl. and pyrimidinyl. 
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The term optionally substituted phenyl refers to a phenyl group substituted with 
up to 3 substbnts selected from hal0gen, C1-4 alkyl, C1-4 alkoxy, amino, 
alkylamino, dialkylamlno, fluoro, chloro, hydroxy, trifluoromethyl, carboxyl or 
methoxycarbonyl. 

The tenn optionally substituted heterocyclic group refers to 5-7 membered 

saturated heterocyclic group containing one or two heteroatoms selected from . 
oxygen, sulphur or nitrogen. Examples Of suitable groups containing a single 
heteroatom include tetrahydropyranyl e.g. 4-tetrahydropyranyl, pyrrolidinyl e.g 2 

10· or 3 pyrrolidinyl, piperidinyl e.g 4- or 3-piperidinyl and N-substituted derivative 
therefore (e.g. N-alkyl such as e.g. methyl or N-acyl such as N-alkanoyl e.g. 
acetyl or N-alkoxycarbonyl e.g. ethoxycarbonyl), piperidlno or pyrrolidino. 
Elrmr:'Ples of suitable groups containing 2 heteroatoms include morpholino, 
thiomophlino or piperazino. 

15 
When R1 and R2 together with the nitrogen atom to which they are attached 
represent an heterocyclic group,·this refers to a 5-7 membered ring optionally 
containing an additional heteroatom selected from oxygen/sulphur or nitrogen 
and which ring is saturated or contains 1 or 2 double bonds. Example of 

20 suitable saturated groups include morpholino, 2,6 -dimethylmorphotino, 
piperidino, pyrrolidino, piperazino or N-methylpiperazino. Examples of suitable 
heterocyclic groups containing 1 or 2 double bonds include N-imidazoline or N­
imidazole. 

25 In the compounds or formula (I) the group (CH2)nNR,XR,Ri may be at the 2, 3 or 
4 position in the phenyl ring. Conveniently it is in the 3 or 4 position, and more 
preferably the 4 position. 

30 
In compounds of formula (I) the group X is conveniently oxygen. 

A preferred class of compounds of formula (I) are those wherein m is 1 or 2 and 
within this class those wherein R is at the 4 and/or 6 position are particularly 
preferred. More preferably m is 2. 

35 The group R is conveniently a halogen atom and preferably a chlorine atom. 
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When A is a substituted ethenyl group it is conveniently substituted by a single 

substituted at the 1-positlon. ·Examples of such groups include 1-methylethenyl 

and 1-phenylethenyl. 

When A is an optionally substituted ethenyl group it is conveniently in the E 

configuration(trans isomer) 

Most conveniently A is an unsubstituted ethenyl group in the E configuration. 

Examples of suitable R, groups include hydrogen, alkyl e.g. methyl or ethyl, alkyl 

substituted by carboxyl e.g. carboxymethyl, cycloalkyl e.g. cyclopropyl or 

cyclohexyl, aryl e.g. phenyl (optionally substitUted by for example methoxy) or 

pyridyl e.g. 3-pyridyl, or a heterocyclic group e.g 4-tetrahydropyranyl. 

Conveniently ~ represents hydrogen or a methyl group. 

The group Rs is conveniently hydrogen. 

20 A preferred group of compounds of formula (I) are those wherein R1 represents 

hydrogen, methyl, ethyl, carboxymethyl, phenyl optionally substituted by 

methoxy, cyclopropyl, cyclohexyl, 4-tetrahydropyranyl or 3-pyridyl, R2 represents 

hydrogen or methyl and R:s represents hydrogen. Within this group of 

compounds preferably R2 and R:s each represent hydrogen. Most preferably R,, 

25 R2 and R:s each represent hydrogen. 

Compounds of formula (I) wherein n is 2 or more particularly 1 represent a 

particularly preferred class of compounds according to the invention. 

30 In compounds of formula (I) when n is zero conveniently X is oxygen, R, is 

hydrogen, methyl, phenyl, 3-pyri~I. or cyclohe>Cyl, RJ is hydrogen or methyl and 

R:s is hydrogen, or more preferably R, R2 and R:s each represent hydrogen. 

Within this group of compounds those wherein the group (CH2)n NR:sCXNR1R2 is 

in the 4 position, A is an unsubstituted athenyl group in the tran configuration, m 

35 is 2 and R is chlorine in the 4 and 6 positions are especially preferred. 
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For the compounds of formula (I) wherein n is an integer from 1 to 4, 
conveniently R, is hydrogen,-ethyl, phenyl optionally substituted by methoxy,­
carboxymethyl, cyclopropyl,- 3-pyridyl or 4-tetrahydropyranyl and R2 and Rs are 

5 hydrogen. Within this class of compounds those wherein the group (CH2)n 

NRsCXNR1~ is in the 3 or 4 position, n is 2 or more particularly 1, A is an 
unsubstiluted ethenyl group in the trans configuration, m is 2 and R is.chlorine in 
the 4 and 6 positions are preferred. A particularly preferred group of compounds 
from within this class of compounds are those wherein X Is oxygen and more 

10 particularly R,, ~and Ra each represent hydrogen. 

A particularly preferred compound according to the invention is 

4,6-dichloro-3-[(E)-2'-(4'-ureidomethylphenylcarbamoyl)ethenyl)-1-H-indole-2-
15 carboxylic acid and physiologically acceptable salts thereof. 

Further preferred compounds of the invention include 

4,6-dichloro-3-[(E)-2'- ( 4'-ethylureidomethylphenylcarbamoyl ) ethenyl ] -1-H-
20 indole- 2-carboxylic acid; 

4,6-dichloro-3-((E)-2'- ( 4'-ethylthioureidomethylphenylcarbamoyl ) ethenyl) -1-H­
indole -2-carboxylic acid; 
4,6-dichloro-3-[(E)-2'- ( 4'-phenytureidomethyl-phenylcarbamoyl ) ethenyl ) -1-H­

indole -2-carboxylic acid; 
25 4,6-dichloro-3-[(E)-2'-(4"-ureidoethylphenylcarbamoyl)ethenyl)-1 H-indole-2-

carboxylic acid; 
(E)-4,6-dichloro-3-(2'-(4'-phenyl-ureido-phenylcarbamoyl)ethenyl]-1 H-indole-2-

carboxylic acid; 
(E)-4,6-dichloro-3-(-2'-(4'-cyclopropyl-ureido-methyl-phenylcarbamoyl)-vinyl]-1 H-

30 indole-2-carboxylic acid; 

(E)-4,6-dichloro-3-(2'-(31-ureidomethy1)-phenylcarbamoyl)-ethmyl]-1 H-indole-2-

carboxylic acid; 

(E)-4,6-dichloro-3-{2' -[4'-(4" -methoxy-phenyl-ureidomethyl)-phenyl carbamoyl) 

ethenyl}-1 H-indole-2-carboxylic acid; 
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(E)-4,6-dichloro-3-(2'-(4'-tetrahydro-pyran-4"-yl-ureido-rnethyl)­

phenylcarbamoyl}oethenyl]-1 H-indole-2-carboxyHc acid; 

(E)-4,6-dichloro-3-[2'-(4'-nicotin-3'-yl-ureido-methyl-phanylcarbamoyl)-ethenyl]-

1 H-indole-2-carboxylic acid; 

5 (E)-4,6-dichloro-3-[2'-(4'-carboxymethyl ureidcMnethyl-phenylcarbamoyl) 
ethenyl]- 1 H-indole-2-carboxyllc acid; 

4,6-dichloro-3-[(E)-2'- ( 4'-ureidophenylcarbamoyl) athenyQ -1-H-indole -2-
carboxylic acid and physiologically acceptable salts thereof. 

10 The compounds of formula (I) and or physiologically acceptable salts thereof 
are excitatory amino acid antagonists. More particularly they are potent 
antagonists at the strychnine insensitive glycine binding site associated with the 
NMDA receptor ccimplex. Ats such they are potent antagonists of the NMDA 
receptor complex. Moreover the compounds of the invention exhibit an 

15 advantageous profile of activity. These compounds are lh«efore useful in the 
treatment or prevention of neurotoxic d_.mage or neW'Odegenerative diseases. 
Thus the compounds are· useful for the treatment of neurotoxic injury which 
follows cerebral stroke, thromboernbolic stroke, hemorrhagic stroke, cerebral 
ischemia. cerebral vasospam, hypoglycemia, anaesia, hypoxia, anoxia, perinatal 

20 asphyxia cardiac arrest. The compounds are useful in the treatment of Chronic 
neLl'Odegenerative diseases such as; Huntingdon's disease, Alzheimer's senile 
dementia, amyotrophic lateral sclerosis, Glutaric Acidaemia type, multi-infarct 
dementia, status epilecticus, contusive injuries (e.g. spinal cord injury and head 
injury), viral infection induced neurodengeration , (e.g. AIDS, encephalopaties), 

25 Down syndrome, epilepsy, schizophrenia, depression, anxiety, pain, migraine, 
neurogenic bladder, irritative bladder disturbances, drug dependency, including 
withdrawal symptoms from alcohol, cocaine. opiates, nicotine, benzodiazepine, 
and emesis. 

30 The potent and selective action of the compound of the invention at the 
strychnine- insensitive glycine binding site present on the NMDA receptor 
complex may be readily determined using conventional test procedures. Thus 
the ability to bind at the strychnine insensitive glycine binding site was 
determined using the procedure of Kishimoto H et al. J Neurochem 1981, 37 
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1015-1024. The selectivity of the action of compounds of the invention for the 
strychnine insensitive glycine site was confinned in studies at other ionotropic 
known excitatory amino acid receptors. Thus compound of the invention were 
found to show little or no affinity for the kainic acid (kainate) receptor. a-amino-

5 3-hydroxy-5-methyl-4-isoxazole-propionic acid {AMPA) receptor or at the NMDA 
binding site. 

Compounds· of the invention have also been found to inhibit NMDA induced 
convulsions in mice using the procedure Chiamulera C et al. 

10 Psychopharmacology (1990) 102, 551-552. 

The neuroprotective activity of compounds of the invention may also be 
demonstrated In the middle cerebral artery occulsion preparation in mice using 
the procedure described by Chiamulera et al European Journal of Pharmacology 

15 2161992 335-336. 

In these in-vivo experiments compounds of the invention exhibit surprisingly 
good activity when administered by the intravenous route. 

20 The ability of the compounds to inhibit pain may be demonstrated in 
conventional analgesic screens such as those described by J. J. Bennett, J. K 
Xie Pain, 1988, 41 87-107 

The invention therefore provides for the use of a compound of formula (I) and or 
25 physiologically acceptable salt or metabolically labile ester thereof for use in 

therapy and in particular use as medicine for antagonising the effects of 

excitatory amino acids upon the NMDA receptor complex. 

The invention also provides for the use of a compound of formula (I) and/or a 
30 physiologically acceptable salt or metabolically labile ester thereof for the 

manufadure Of a medicament for antagonising the effects of excitatory amino 
acids upon the NMDA receptor complex. 

According to a further aspect the invention also provides tor a method for 
35 antagonising the effects of excitatory amino acids upon the NMDA receptor 
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complex, comprising administering to a patient in need ·thereof an antagonistic 

amount of a compound of formula (I) and/or a physiologically acceptable salt or 

metabolically labile ester thereof. 

5 It will be appreciated by those skilled in the art that reference herein to treatment 

extends to prophylaxis as well as the treatment of established diseases or 

symptoms. 

It will further be appreciated that the amount of a compound of the invention 

10 required for use in treatment will vary with the nature of the condition being 

treated the route of administration and the age and the condition of the patient 

and will be ultimately at the discretion of the attendant physician. In general 

however doses employed for adult human .treatment will typically be in the range 

of 2 to 800mg per day, dependent upon the route of administration. 

15 Thus for parenteral administration a daily dose will typically be in the range 20-

100mg preferably 60-80mg per day. For oral administration a daily dose will 

typically be within the range 200-SOOmg e.g. 400-600mg per day. 

The desired dose may conveniently be presented in a single dose or as divided 

20 doses administered at appropriate intervals. for example as two. three, four or 

more sub-doses per day. 

While it is possible that. for use in therapy, a compound of the invention may be 

· administered as the rat1 chemical it is preferable to present the active ingredient 

25 as a pharmaceutical formulation. 

The invention thus further provides a pharmaceutical formulation compr1s1ng a 
compound of formula (I) or a pharmaceutically acceptable salt or metabilcially 

labile ester thereof together with one or more pharmaceutically acceptable 

30 carriers therefor and, optionally, other therapeutic and/or prophylactic 

ingredients. The carrier(s) must be 'acceptable' in the sense of being compatible 

with the other ingredients of the formulation and not deleterious to the recipient 

thereof. 
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The compositions Of the invention include those in a form especially formulated 
for oral, buccal, parenteral. inhalation or insufflation, implant, or rectal 
administration. . Parenteral administration· is preferred. · 

5 Tablets and capsules for oral administration may contain conventional excipients 
such as binding agents, for example, syrup, accacia, gelatin, sorbitol, 
tragacanth, mucilage of starch or polyvinylpyrrolidone; fillers, fOr example, 
lactose, sugar, microcrystalline cellulose, maize-starch, calcium phosphate or 
sorbitol; lubricants, for example, magnesium stearate, stearic acid, talc, 

1 O polyethylene glycol or silica; disintegrants, fOr example, potato starch or sodium 
starch gtycollate, or wetting agents such as sodium lauryl sulphate. The tablets 
may be coated according to methods well known in the art. Oral liquid 
preparations may be in the form Of, for example, aqueous or oily suspensions, 
solutions emulsions, syrups or elixirs, or may be presented as a dry product fOr 

15 constitution with water or other suitable vehicle before use. Such liquid 
preparations may contain conventional additives such as suspending agents, for 
example, sorbitol syrup, methyl cellulose, glucose/sugar syrup,· gelatin, 
hydroxyethylcellulose, carboxymethyl cellulose, aluminium stearate gel or 
hydrogenated edible fats; emulsifying agents, for example, lecithin, sorbitan 

20 mono-oleate or acacia; non-aqueous vehicles (which may include edible oils), for 
example, almond oil, fractionated coconut oil, oily esters, propylene glycol or 
ethyl alcohol; solubilizers such as surfactants for example polysorbates or other 
agents such as cyclodextrins; and preservatives, for example, methyl or propyl p­
hydroxybenzoates or ascorbic acid. The compositions may also be formulated 

25 as suppositories, e.g. containing conventional suppository bases such as cocoa 
butter or other glycerides. 

30 

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

The composition according to the invention may be fonnulated for parenteral 
administration by injection or continuous infusion. Formulations for injection may 
be presented in unit dose form in ampoules, or in multi-dose containers with an 
added preservative. The compositions may take such forms as suspensions, 

35 solutions, or emulsions in oily or aqueous vehicles, and may contain formulatory 
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agents such as solubilising, stablllsing and/or dispersing agents, tonicity 
adjUsters and buffering agents or pH adjustors. Alternatively the active 
Ingredient may be in powder form. for constitution with a suitable vehicle, e.g. 
staile, pyrogen-free water, before use. 

For administration by Inhalation the compounds according to the invention are 
conveniently delivered in the form of an aerosol spray presentation from 
pressurised packs, with the use of a suitable . propellant. such as 
dichlorodifluoromethana, trichlorofluoromethane, dichloro-tetrafluoroethana, · 

1 o carbon dioxide or other suitable propellant, such as dichlorodifluoromethane, 
trichlorofluoromethane, dichloro-tetrafluoroethane, carbon dioxide or other 
suitable gas, or from a nebullser. In the case of a pressurised aerosol the 
dosage unit may be detenninec:I by providing a valve to ·deliver a metered 
amount. 

15 
Alternatively, for administration by inhalation or insufflation, the compounds 
according to Ile invention may take the form of a dry powder composition, for 

example a powder mix of the compound and a suitable carrier such as lactose or 
starch. The powder composition may be presented in unit dosage form in for 

20 example capsules or cartridges of e.g. gelatin, or blister packs from which the 
powder may be administered with the aid of an inhaler or insufflator. 

The composition according to the invention may also be formulated as a depot 
preparation. Such long acting formulations may be administered·by implantation 

25 (for example subcutaneously or intramuscularly) or by intramuscular injection. 

30 

Thus for example, the compounds of the invention may be fOrmulated with 

suitable polymeric or hydrophobic materials (for example as an em.ulsion in an 
acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for 
example, as a sparingly soluble salt. 

The compositions according to the invention may contain between 0.1 - 99% of 

the active ingredient, conveniently from 30- 95% for tablets and capsules and 3-

50% for liquid preparations. 
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Compounds of general formula (I) and salts thereof may be prepared by the 
general methods outlined hereinafter. In the following description, the groups R, 
X. n. R1, R2. Ra are as defined for the compounds of formula (I) unless 
otherwise stated. 

Compounds of formula (I) in which A is an optionally substituted ethenyl group 
may be prepared from the compounds of fonnula(ll) in which R,, Rs. rn and n 
have the meaning defined in formula (I), A is an optionally substituted ethenyl 
group, R5 is carboxylic protecting group and Rerepresents hydrogen or a 

10 nitrogen protecting group 

15 

r?S(CHa)nNH~ 

. NH~ 

A-4. 
)J:}-~ 

{R)m \ 

Re 
(D) 

(IV) 

by reaction with the compounds of formula (Ill) wherein X represents oxygen or 
sulphur and R 1R2 have the meanings defined in formula (I) or is protected 
derivatives thereof, or the compounds (IV) wherein the R1 and R2 have the 

meaning defined in forrnula(I) or are protected derivatives thereof and R1 is 
20 optionally substituted phenoxy ,halogen, or imidazole group followed where 

necessary or by subsequent removal of the carboxyl protecting group Rs and 
any nitrogen protecting group Re 

The reaction with the compound (Ill) is conveniently carried out in a solvent such 
25 as tetrahydrofuran or aqueous tetrahydrofuran, a halohydrocarbon {e.g. 

dichloromethane), or acetonitrile optionally in the the presence of a base such as 
triethylamine, and at a temperature with the range of o -eooc. 
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The reaction with the compound (IV) is preferably carried out in a solvent such 
as a halohydrocarbon (e.g. dichlorornethane) or an ether (e.g. tetrahydrofuran) 
or an amide (e.g. N,N-dimethylformamide) at a temperature with the range of 
room temperature to the reflux temperature of the solvent and optionally in the 

5 presence of a base such as a tertiary amine e.g. triethylamine. When the 
reaction is carried out using a compound of formula (IV) wherein R1 is halogen 
the reaction is conveniently camed out at a temperature with the range 0-60 •c. 

Suitable carboxyl protecting groups Rs for use in these reactions include allyl, 
1 O alkyl, trichloroalkyl, trialkylsilylalkyl or arylmethyl groups such as benzyl, 

nitl'Obenzyl or trityl. 

When Re is nitrogen protecting examples of suitable groups include 
alkoxycarbonyl e.g. t-butoxycarbonyl, arylsulphonyl e.g. phenysulphonyl or 2-

15 trimethylsilylethoxymethyl. • 

In a further process of the invention compounds of fonnula (I) ,wherein R. m, Rs 
and Rs have the meanings defined above and A is optionally substituted ethenyl 

group may be prepared by reaction of an activated derivative of the 
20 carboxylic acid (V) 

(V) 

25 
with the amine (VI) 

CO R 
2 I 

(VI) 
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wherein R1 R2,R3 ,n and X have the meanings defined in formula(I) or are 
•• 

protected derivative thereof, followed where necessary by subsequent removal 

of 11e carboxyl protecting group Rs and any nitrogen protecting grqup Re. 

5 Suitable activated derivatives of the carboxyl group include the corresponding 

aeyl halide. mixed anhydride, activated ester such as a thioester or the derivative 
formed between the carboxylic acid group and a coupling agent such as that 
used in peptide chemistry, for example carbonyl diimidazo~e or a diimide such as 
dicyclohexylcarbodiimide. 

10 
The reaction is preferably carried out in an aprotic solvent such as a 

hydrocarbon, a halohydrocarbon, such as dichlorornethane or an ether such as 
tetrahydrofuran. 

15 Suitable carboxyl protecting groups Rs for use in these reactions include allyl, 
alkyl, trichloroalkyl, trialkylsilylalkyl or arylmethyl groups such as benzyl, 
nitrobenzyl or trityl. 

Suitable nitrogen protecting groups Re include alkoxycarbonyl e.g. t-
20 butoxycarbonyl, arylsulphonyl e.g. phenysulphonyl or 2-

trimethylsilylethoxymethyl. 

The activated derivatives of the carboxylic acid (V) may be prepared by 
conventional means. A particularly suitable activated derivative fOr use in this 

25 reaction is thioester such as that derived from pyridine-2-thiol. These esters 

may conveniently be prepared by treating the carboxylic acid M with 2,21
-

dithiopyridine and triphenylphosphine in a suitable aprotic solvent such as an 

ether e.g. tetrahydrofuran, a halohydrocarbon e.g. dichloromethane, an amide 
e.g. N,N-dimethylfonnamide or acetonitrile. 

30 

35 

Compounds of formula (I) wherein A is optionally substituted ethenyl group may 

also be prepared from compounds of formula (VII) in which R and m have the 

means given above, Rs is a carboxyl protecting group, Re is hydrogen or a 
nitrogen protecting group and Rs is hydrogen atom or a C1-4 alkyl group. 
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~CRaO 
~rC02R1 

(R )m . ~ 
• 

(VII) 

by reaction with an appropriate phosphorus reagent capable of converting the 
5 group CRaO into the- group 

10 

~(CH.Jnf4RsCXN~f«a 

ACON..-v 
wherein n,X.ffs,R2.R1 have the rneaiings defined above for fonnula (I) followed 
where necessary or desired by removal of the carboxyl and/or nitrogen 
protecting group. 

When Ra is a nitrogen protecting example of suitable groups includes 
alkoxycarbonyf e.g. t-butoxycarbonyl or 2-trimethylsilylethoxymethyl or 
arylsulphonyl e.g. phenylsulphonyl. 

15 Suitable carboxyl protecting groups include allyl, alkyl, trichloroalkyl, 
trialkylsilylalkyl or arylmethyl groups such as benzyl, nitrobenzyl or trityl. 

20 

In one embodiment of this process the reaction may be carried using a 
phosphorus yfide of fonnula (VIII) 

(VIII) 

25 wherein Rg is an alkyl or phenyl group, and R1 .R2.R3 X and n 
have the meanings defined above. 
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The reaction is canied out In aprotic solvent such as acetonitrile or an ether 
such as 1,4-dioxane and preferably with heating e.g. 40-12()0. 
In a further embodiment of the process the reaction is carried out using a 
phosphonate of formula (IX) 

10 wherein R11 represents hydrogen, C1-4alky or optionally substituted phenyl; 
R1(yepresents C1-4alkyl and R1 ,R2, Ra have the meaning defined above. 

The reaction is carried out in an aprotic solvent such as tetrahydrofuran and 
optionally with heating. 

15 Compounds of formula (I) wherein A is an ethynyl group may be prepared by 

reaction of the compound (X) 

20 

(R)m 

wherein R1,R2.R3,m, n, and X have the meanings defined in formula(I) or are 
protected derivatives thereof, Rs and Re have the meaning defined in formula 
(II) with the proviso that Re is not hydrogen and R12 represents an halogen 
group such as chlorine, with a strong base lithium bis(trimethylsilyl)amide, 

25 foUowed by the removal of protecting groups Rs and RE). 
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The reaction is carried out in an protic solvent such as ether e.g. tetrahydrofuran 
and a temperature within the range -20 to +20 •c. 
The protecting groups Rs and Re may be removed by conventional procedures. 
Compounds of fonnula(I) wherein A is an unsubstituted ethenyl group with the 

5 els configll'&tion may be prepared from the corresponding compound of formula 
(I) wherein A is ethynyl or a protective derivative thereof by reduction using 
hydrogen and palladium or a calcium carbonate/lead oxide support as catalyst, 
followed where necessary by removal of any protecting group. 

10 In any of Iha above reactions Iha carboxyl protecting group Rs may be removed 
by ~ional procedures known for removing such groups. Thus compounds 
when Rs is an alkyl group, this may be removed by hydrolysis using an alkali 
metal hydroxide e.g. lithium hydroxide or sodium hydroxide in a solvent such as 
an alkanol e.g. ethanol or isopropanol, followed where desired or necessary by 

15 that addition of a suitable acid e.g. hydrochloric acid to give the corresponding 
free carboxylic aCid. 

In any of the above reactions the nitrogen protecting group may be removed by 
conventional procedures known for removing such groups, for example by acid 

20 or base hydrolysis. Thus when Re is alkoxycarbonyl e.g. t-butoxycarbonyl or 
phenylsulphonyl it may be removed by alkaline hydrolysis using for example 
sodium hydroxide or lithium hydroxide in a suitable solvent such as 
tetrahydrofuran or an alkanol e.g. iSOP.fOpanol. 

25 Physiologically acceptable salts of compounds of formula (I) may be prepared by 
treating the corresponding acid with an appropriate base in a suitable solvent. 
For example alkali and alkaline metal salts may be prepared from an alkali or 
alkaline metal hydroxide, or the corresponding carbonate or bicarbonate thereof. 
Alternatively alkali or alkaline metal salts may be prepared by direct hydrolysis of 

30 carboxyl protected derivative of compound of formula (I) with the appropriate 
alkali or alkaline metal hydroxide. 

Metabolically labile esters of compounds of fonnula (I) may be prepared by 
esterification of the carboxylic acid group or a salt thereof or by trans 

35 esterfication using conventional procedures. 
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Compound of formula (II) may be prepared from an activated derivative of 
carboxylic acid(V) and amine (XI) 

(X1) 

wherein R3 has the meaning defined in formula (I) and R13 is nitrogen 
1 O protecting group as defined above for Re, using similar reaction conditions for 

those described above for the reaction cornpo&.W)ds of fonnula (V) with 

compounds (VI) followed by the removal of the nitrogen protecting groups R13· 
Compounds of fonnuta M wherein A is an optionally substituted ethenyl group 

may be prepared from compound of formula (VII) and a phosphorus ylide 

15 (R9)3P=CH C02But or phosphonate (R100)20P-CH (R11)C<>2But using 
similar reaction conditions for those described above for the reaction of (VII) with 
the compounds of fonnula (VIII) or (IX) followed by removal of the t.butyl 
protecting group. 

20 The compounds of fonnuta II wherein R1, Ra and m have the meanings defined 
in formula (I), A is an optionally substituted ethenyl group, n is 1 to 4, Rs is 
hydrogen or a carboxyl protecting group and RS is hydrogen or a nitrogen 
protecting group are novel compounds and useful intermediates for the 

preparation of the corresponding compounds of formula (I). 
25 

Thus in a further aspect the invention.provides compounds of formula (II) 
wherein R1, Ra and m have the meanings defined in formula (I), A is an 
optionally substitued ethenyl group, n is 1 to 4, Rs is hydrogen or a carboxyl 
proteding group and Ra is hydrogen or a nitrogen protecting group and salts 

30 thereof. Particularly useul compounds of fonnula (II) are those wherein A is an 
ethenyl group in the trans configuration, m is 2, R is chlorine in the 4 and 6 
positions and Rs is hydrogen, and more particularly n is 1 or 2. Conveniently 
the group (CHi)nNHR, is at the 4 position in the phenyl ring. 
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The compounds of formula (II) wherein Rs and Re are hydrogen are also potent 

and selective antagonists at the strychnine insensitive binding site on the NMDA 
receptor complex. 

Compounds of formula (VII) are either known may be prepared according to the 
process described in EP No 568136 and ·WO 941204605. 

The compounds of formula (VIII) and (IX) are either known compounds or may 
be prepared by analogous methods to these described for the known 
compounds. 
The compounds of formula (V) or (VI) are either known or may be prepared 
using methods described for analogous compounds. 

Compounds of formula (X) may be prepared from compounds of formula (VII) 
and a phoshonate (XII) 

(XII) 

using similar reaction condition for those described above for the reaction of (VII) 

with the phosphonate (IX) 

In order that the invention may be more fully understood the following examples 
are given by way of illustration only. 

In the Intermediates and Examples unless otherwise stated: 

Melting points (m.p.) were determined on a Gallenkamp m.p. apparatus and are 

uncorrected .All temperature refers to °C.lnfrared spectra were mesured on a 
FT·IR instrument. Proton Magnetic Resonance (1H-NMR) spectra were 
recorded at 300 MHz. chemical shifts are reported in ppm downfield (d) from 

30 Me4Si. used as internal standm'd • and are assigned as singlets (s), doublets 
(d), doublets of doublets (dd), triplets (t), ·quartets (q) or multiplets (m). Colum 
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chrornathography was carrier out over silica gel (Merck AG Dannstaadt, 
Gennany). The following abbreviations me used in text: EA= ethyl acetate, CH = 
cyclohexane, DCM = dichloromethane. Tic refers to thin layer chromatography 
on silica plates. Solution were dried over anhydrous sodium sulphate. rt = room 

5 temperature 

lnttrmecllate1 

fEM.8-dichloro-2-ethoxyc1rbonvl-3:(2'-tert-bytoxycllbonyletbtnyl).1-

10 phenvlsylfonvl-lndole 

Sodium hydride (0.35g) was disaolved in dry dimethylformamide (60ml)and 

cooled at oo then a solution of 4,6-dichloro-2-ethoxycarbonyl-3-(E)-(2'-tert­

butoxycarbonylethenyl)·1-H-indole (5.14g) in dimethylforrnamicle (40ml) was 

added . The reaction mixture was stirred tor 45 min at 00 then phenylsulfonyl 

15 chloride (1.87ml) was added and the solution stirred overnight at r.t .• The 

solution was poured into a 0.5N aqueous solution of hydrochloric acid and 

extracted with ethyl acetate (400ml). The organic phase was washed with a 

solution of sodium hydrogencarbonate and brine, then dried and evaporated 

obtaining the title compound as a yellow solid (6.64g) RFO. 78 

20 (ethylacetate/cyclohexane=1/2 as eluant). 

1H-NMR (CDCl3): 8.05 (1H;d);8.01(2H,d);7.97 (1H,d);7.6S (1H,t); 7.52 (2H,t); 

7.28 {1H,d); 6.15 (1H,d); 4.51 ( 2H,m); 1.50 (9Hts); 1.43 (3H,t). 

IR (Nujol) (cm-1): 1724 (C=0)~1711. 

25 lntennediate 2 

CEl4.&::dlchloro·2-etboxycarbonyl-3:(2'-carboxyethenyl>·1 ·phenylsulfonyl· 

lndole 

Intermediate 1 (6.6g) was dissolved in formic acid {200ml) and stirred for 3 hrs 

then evaporated affording the title compound (5.8g) 
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1H-NMR (CDCl3): 8.05 (1H;d);8.01(2H,d);7.97 (1H,d);7.63 (1H,t); 7.52 (2H 1t); 

7.28 (1H,d); 6.15 (1H,d); 4.51 ( 2H,m); 1.50 (9H,s); 1.43 (3H,t). 

lnterrnecllate 3 

5 IEJ4.kllcblqro-2:fthoxycarbgnyl-3·F-2'=f4'-N·lett-butoxycarbonylamJno 

metbylpbenyl grbamoyl> etbenyll-1..pbanylaylfgnyl-lnd• 

Intermediate 2 (5.14g) was suspended in dry tetrahydrofuran (300rnl) and 2,2'­

dipyridyl disulfide (3.36g) and triphenylphosphine (4g) were added. The 

reaction mbcture was stirred for 2,5 hrs at r.t. until the mixture was a clear 

10 solution. Then 4-amino-N-tett-butoxycarbonyl-benzylamine (2.44g) was added 

and the solution was refluxed for 3.5 hrs and overnight at r.t.The solvent was . 
evaporated and the solid triturated with dichloromethane ( 1 OOml) then filtered 

affording the title compound (4g). 

1H-NMR (DMSO): 10.4 (bs, 1H); 8.09 (2H;d);8.00 (1H,d); 7.95 (1H,d);7.82 

15 (1 H,t); 7.70 (2H,t);. 7.62 (2H,d);7.65 (1H,d); 7.30 (1H,t); 7.18 (2H,d): 6.51 

(1 H,d); 4.48 (2H1q); 4.06 (2H,d); 1.40 (9H,s); 1.30 (3H,t). 

lptennedlat• 4 

fEl4.t-dlchloro-2-etboxyclfbonvt-3..J2'.f4'-amtnomethVlphenyl 

20 carbamoylletbenvD-1-phenylsulfonVl=lndole 

lntennediate 3 (2.5g) was suspended in dichloromethane (25ml) and 

trifluoroacetic acid (1 Oml) was added obtaining a solution, that stirred for 1.5 

hrs at r.t.. The sovent was evaporated and the solid was treated with a 10% 

solution of sodium hydrogencarbonate and extraded with ethylacatate. The 

25 organic layer was washed with brine. dried and evaporated affording the title 

comoound (2.1 g). 

1H-NMR (DMSO): 10.34 (s, 1H); 8.07 (2H;d);8.00 (1H,d); 7.93 

(1H,d);7.80(1H,t); 7.69(2H,t) 7.65 (1H,d);7.63 (2H,d); 7.30 (2H,d); 6.49 

(1H,d);5.00(2H,wb); 4.47 (2H,q); 3.73 (2H,s); 1.31 (3H,t). 
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lnt!nnecl•• • 
IEH.f:dlcblorp-21thoxyg!bonyl+r-2'.f4'-urtldomethyl 

phenylcarblrnoylJetbenyll-1-pbenVlsulfonyl.fndole 

5 lntennec:tiate 4 (2.1g) was dissolved in dry tetrahydrofuran (80ml) and cooled at 

00. Trimethylsllylisocyanate (0.94ml) was added and the reaction mixture was 

stirred at 100 for 3hrs. A white solid precipitated. The reaction mixture was 

stirred ovemight at r.tthen the precipitated was filtered and washed with 

dlethylether obtaining lhe tjQe compound (1.9Bg) 

10 1H-NMR (DMSO): 10.36 (s, 1H); 8.07 (2H;d);7.99 (1H,d); 7.93 

(1 H,d);7.80(1 H,t); 7.69(2H,t) 7.64 (2H,d);7.61 (2H,d); 7.19 (2H,d); 6.50 

(1 H,d);6.37(1 H,t);5.50(2H,s);4.47 (2H,q): 4.11 (2H,d); 1.40 (9H,s); 1.31 (3H,t). 

. lntennedlate I 

15 CEK.l-dlchloro-21tbom1rb9nVl-3·12'.f4'11hylumld9methylphenvl. 

c1rbamoyn etf!enyl1·1::phenylsulfonyl.Jndole 

Intermediate 4 (0.250g) was dissolved in dry tetrahydrofuran (2.6ml). 

Ethylisocyanate (0.155ml) was added and the reaction mixture was stirred at 

4ooc for 3hrs. A solid precipitates and the solvent was evaporated under 

20 vacuum then the solid obtained was triturated with diethylether and filtered, 

washing with diethyl ether obtaining the title compound (0.193g; RF0.28 in 

ethylacetatelcyclohexane=2/1) 

25 Intermediate 7 

fEM.&-dichloro-2-ethoucarbonVl-3-[·2'i4'-etbvJthloureldomathyl 

pbenvlcarb•mcwl> ethenvD-1-phenvtsulfonvl-lndole 

Intermediate 4 (0.212g) was dissolved in dry tetrahydrofuran (5ml). 

ethylisothiocyanate (0.155ml) was added and the reaction mixture was stirred 
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at r.l for 2hrs. The solvent was evaporated under vacua.m then the solid 

obtained was trituratad with diethylether and filtered obtaining the crude 

compound which was purified by column chromathography 

(ethylacetatelcyclohexane=1/1) obtaining the tjtle comPOuncf (0.125g; Rf=057 
5 in ethylacetatelcyclohexane=211) 

1H-NMR (DMSO): 10.35 (s, 1H); 8.07 (2H;d);8.00 (1H,d);7.94 (1H,d);7.80 
(1H,t); 7.69 (2H,t); 7,65 (1H,d) 7.62 (2H,d);7.24 (2H,d);7.S-.7.4(2H); 6.5 (1H,d); 
4.59 (2H,); 4.47 (2H.q); 3.37 (2H,q); 1.31 (3H,t);1.0B (3H,t). 

10 Intermediate I 

«EK.f.dlcblofo..21tboxvsa$0DYl+l2'=«4'-N­

tanbytomarbonvtamlnometbyl phtnvl carbamoyn eth!nyl1-1Hl-lndole 

To a suspension of 4,6-dichloro-2-ethoxycarbonyl-3-(EH2'-carboxyethenyl)1 • 
H-indole in dry t~hydrofuran (250ml) 2,2'-dipyridyl disulfide (2.ng) and 

15 triphenylphosphine (3.3g) were added. The reaction mixture was stirred for 3 
hrs at r.l until the mixture was a clear solution. Then 4-amino-N-tett­
butoxycarbonyl-benzylamina (2.01 g} was added and the solution was refluxed 
for 3.5 hrs and ovemight at r.t.. The solvent was evaporated and the solid 
triturated with dichloromethana (80ml) then filtered affording the 1ilbl 

20 camoound (4g). 

25 

1H-NMR (DMS0):12.6 (1H1bs); 10.17 (1H,s); 8.23 (1H,d); 7.63 (2H,d); 7.50 
(1H,d); 7.34 (1H,t); 7.31(1H,d);7.17 (2H,d); 6.75 (1H,d); 4.37 (2H,q); 4.06 
(2H,d); 1.37 (9H,s);1.34 (3H,t). 

IR (Nujol) (crn-1):3312-3125 (NH); 1717 (C=0);1678(C=O); 1640 (C=C). 

lotean•dlate 1 

4-N-ted-butpxycarbonylamlnoethvl-Phenylamine 

Di-tert-butyl-c:ticarbonate (1.069g) was added to a o• cold solution of 2-(4-
aminophenyl)-ethylamine (0,667g) in ethylacetate (5 ml). The reaction 
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mixture was stirred at r.t. for 4 hrs and a white solid precipitated. The solvent 

was evaporated under vacuum and the solid was triturated with petroleum 

ether, then filtered affording the title compound (1.09g ;R,=0.9 in 

ethylacetate;m.p=520). 

•nterrntdl• 10 

fEM.8-cllchloro+ra'.c4'·ted:butoxycarbonylmnJnoetbyl-phenylcarbamovt>· 

etb•nyD-1-H-lndplf:Carboxyllc ICld.ethyllft!r. 

4,6-dichJoro-2-ethoxycarbonyl-3-(E)-(2'-carboxyethenyl)1-H-indole (O.Sg) was 

10 suspended in drytetrahydrofuran (41ml) and 2,2'-dipyridyl disulfide (0.46g) and 

triphenylphosphine (0.55g) were added. The reaction.mbcture was stirred for 3 

hrs at r.t. until the mixture was a dear solution. Then intennediate 9 (0.39g) 

was added and the solution was refluxed far 3.0 hrs. The solvent was 

evaporated and the solid wastriturated with dichloromethane (2Qml) then 

15 filtered affording the title compound (0.5g;RF0.6 in 

Ethylacetate/CH=1/1;m.p.=2450 dee.). 

lntermedl• 11 

fE)-3-(2':{4'-tert-butoxycarbonyl-amlno-phenvtcarbamovtHtthenyD-4.8-

20 dichlorp-1 H-1odol•2-carb9XVllc acid ethyl ester 

2,2'-Dipyridyl disulfide (3.780 g) and triphenylphosphine (4.476 g) were added 

to a suspension of intermediate 2 (4 g) in dry THF (100 ml) and the solution 

was stirred at r.l for 2.5 h. 4-(tert-Butoxycarbonylamino)aniline (2.792 g) was 

then added and the reaction mixture was refluxed for 2 h. After cooling to r.t. 

25 the precipitate obtained was filtered giving the title compound (4.610 g) as a 

yellow solid. 

1H-NMR (DMSO): 12.58 (bs), 10.096 (bs), 9.27 (bs), 8.21 (d), 7.58 (d), 7.50 

(d), 7.38 (d), 7.31(d).6.73 (d), 4.38 (q), 1.46 (s), 1.34 (t). 
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lntennesllata 12 

CEa.1-b!llZln•ulpbonVl=3·12'-<4'-ted:butpxyclfbonVl-amlno­

pbenVlcarbamoyl1th•ny0=4.l-dlchloro-1Hindglt-2-cltboxvllc acid •tbvl 

5 .. 

A solution of intennediate 11 (2.41 O g) in dry DMF (30 ml) was added to a 

stirred suspension of sodium hydride (0.181 g; 80% suspension in mineral oil) 

in dry DMF (10 ml) at 00. The reaction mixture was stirred at this temperature 

for 30 min then benzenesulfonyl chloride (0.770 ml) was added giving an 

10 orange suspension. The reaction mixture was stirred at r.t for 3 h then was 

diluted with ethyl acetate (200 ml) and washed with water (4 x 160 ml). The 

organic extracts were dried and evaporated under reduced pressure to give the 

title compqynd (3.057 g) as a yellow solid. 

1H-NMR (CDC13): 8.16 (d), 7.98 (d), 7.97 (d), 7.63 (t), 7.55 (t), 7.52 (d), 7.35 

15 (d). 7 .28 (d), 6.46 (sa), 6.38 (d), 4.48 (m), 1.5 (s), 1.38 (t). 

lntennedlate 13 

fE).3·[2':f4'-amlno-Phenytcarbamoyl).etbenV0-1-benz•nnulDhonvJ-4.6-

dlchloro-1H=lndole-2-carboxyllc acJd ethyl nter 

20 Trifluoroacetic acid (13 ml) was added to a stirred suspension of intermediate 

12 (3.368 g) in dichloromethane (40 ml) giving a dark red solution. The 

reaction mixture was stirred at r.t. for 1 h then the solvent was removed under 

reduced pressure. The oil obtained was repeatedly treated with diethyl ether 

and dried on the rotary evaporator to remove any residue of trifluoroacetic 

25 acid. Trituration with ethyl acetate and filtration of the solid obtained gave the 

title compound as a · trifluoroacetate salt. This salt was dissolved in ethyl 

acetate (300 ml) and washed with NaHC03 (3 x 200 ml; 5%). The organic 

extrads were dried and evaporated under reduced pressure to give the title 

coroeound (1.993 g) as a yellow solid. 
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1H-NMR (DMSO): 9.97 (bs), 8.06 (m), 7.99 (d), 7.85 (d), 7.79 (m}, 7.68 (m), 

7.63 (d), 7.33 (m), 6.50 (m), 6.44 (d), 4.94 (bs), 4.46 (q), 1.31 (t). 

IR (Nujol) (cm-1): 3306 (N-H); 1722 (C=O). 

5 lntennedl• 14 

CE>-1-benpnnulfonyl-4,'111cbloto-3·A'-f4'-Ureldo-phenvlcamainovl>­

ttbenV0-1 b-lndplt-2-clfbopllc 1cld ethyl l!ter 
Intermediate 13 (0.100 g) was dissolved in dry THF (4 ml). 

Trimethylsilylisocyanate (0.034 ml; 85%) was added and the solution was 

10 stirred at r.l for 3 h. An other amount oftrimethylsilylisocyanate (0.034 ml; 

85%) was added and the reaclion mixture was stirred at 5QO for 2 h. A white 

solid precipitated. The solvent was removed under reduced pressure. The 

residue was dissolved in diethyl ether/ethyl acetate and the solution washed 

with water. The organic extracts were dried and the solvent was removed 

15 under reduced pressure to give the tiUe compound (0.101 g) as a solid. 

20 

1 H-NMR (DMSO): 10.23 (bs), 8.49 (bs), 8.07 (m), 8.00 (d), 7.90 (d), 7.81 (m), 

7.69 and 7.65 (m and d), 7.53 (d), 7.34 (d), 6.47 (d), 5.81 (bs), 4.47 (q), 1.32 

(t). 

IR (Nujol) (cm-1): 3500-3200 (N-H); 1720, 1663 (C=O). 

Intermediate 11 

4-amino-benzvl-urea 

Trimethylsilylisocyanate (3.2 ml: 85%) was added to a solution of 4-amino­

benz.ylamine (1.55 ml) in dry THF (40 ml). A white solid precipitated. The 

·25 readion mixture was stirred at r.t. ovemight then the precipitate was filtered 

and washed with ethyl acetate giving the title comcound (1.2 g) as a white 

solid. 

1H-NMR (DMSO): 6.79 (d), 6.46 (d), 6.11(t),5.40 (s), 4.90 (s), 3.95 (d). 

IR (Nujol) (cm-1): 3437, 3317 (N-H); 1641 (C=O). 
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1ntermedl• 11 

fE·1::banz!QllUlfonyl.f.8-dlcbloro+r·2'.(4':pbenyl.gQtldo· 

pbenylgrblmovn -ylnyD ·1H:lndole-2-clfboxyllc 1ctd ethyl mer .. 

5 Phenyl isocyanate (0.160 ml) was added to a solution of intennediate 13 

(0.200 g) in dry THF (4 ml). The reaction mixture was refluxed for 10 min then 

cooled to r.t. The precipitated obtained was filtered giving the title coropound 

(0.180 g) as a cream solid. 

1H-NMR (DMSO): 10.27 (bs}1 8.68 (bs}1 8.07 (d}, 7.99 (d), 7.92 (d). 7.8 (m). 

10 7.22 (m), 6.93 (m), 6.48 (d), 4.47 (q}, 1.31 (t). 

IR(Nujol) (cm-1): 3391, 3290 (N-H); 1734, 1661 1 1651 (C=O). 

lntannedlate 17 

fEH::banz!n•ulnhonvl-4.8-dlcblorp-H21.(4'-dlmethvl=Uraldo-

15 phenylcarbamoyn-y1ny11 ·1 H-lndole-2-carboxyllc acid ethvl nter 

Dimethylcarbamoyl chloride (0.040 :ml) was added to a stirred solution of 

intermediate 13 (0.200 g) and triethylamine (0.050 ml) in dry THF (4 ml) at 

OOC. The readion mixture was refluxed for 8 h, cooled to r.t. then diluted with 

water (50 ml) and extracted with ethyl acetate (3 x 50 ml). The organic extracts 

20 were dried evaporated under reduced pressure. The residue was purified by 

flash chromatography using ethyl acetate as eluant to give the titte comoound 

(0.159 g) as a pale yellow solid. 

1H-NMR (DMSO): 10.23 (s), 8.24 (s), 8.07 (d}, 8.00 (d)1 7.91 (d}, 7.80 (t), 7.69 

(t), 7.65 (d), 7.53 (d), 7.40 (d), 6.48 (d), 4.47 (q). 2.9 (s), 1.32 (t). 

25 IR (Nujol) (cm-1): 3298 (N-H); 1736, 1661, 1643 (C=O). 

lnJermtdlate 18 

fEl-3-12'-tert-butoxycarbonvl-etbanylH.1-dlchloro-1 H-lndole-2-carboxvlic 

acid lsopropVI ester 
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Sodium hydride (1 g; 95%) was added in two 0.5 g portions to a solution of 

(tert-butoxycarbonylrnethyl)-triphe~phosphonium bromide (8.4 g) in 

isopropanol (100 ml). After the evolution of hydrogen ceased ethyl-3-fonnyl-

4,6-dichloro-indole-2-carboxy.late (5 g) was added and the reaction mixture 

5 was refluxed for 2 h. (tert-Butoxycarbonylmethylene)-triphenytphosphorane (1 . 
g) was added and the reflux \vas continued fore h. An other amount-of (tert­

butoxycarbonylmethylene)-triphenylphosphorane (3.5 g) was added and the 

reaction mixture was refluxed for additional 3 h. After cooling to r.t the solution 

was poured into water and extracted with ethyl acetate. The organic extracts 

10 were dried and evaporated under reduced pressure. The residue was purified 

by flash chromatography using cyclohexane/ethyl acetate 3:1 as eluant to give 

the tiUe compound (2.2 g) as a white solid. 

15 

1 H-NMR (CDCl3): 9.2 (bs)1 8.33 (d), 8.25 (d)1 7.19 (~). 6.4 (d), 5.3 (m), 1.54 

(s), 1.40 (d). 

lntermedl•te 11 

(E>-3..f2-carboxy-athtnVIH.Hicbloro·1H-indole·2-carboxvllc acid 

lsopropyl ester 

A suspension of intermediate 1 B (2.180 g) in formic acid (250 ml) was stirred at 

20 r.t for 3 h then the aeid was removed under reduced pressure to give the !WI 
compound (1.85 g) as an off white solid. 

1H-NMR (DMSO): 12.58 (bs), 12.37 (bs), 8.25 (d), 7.50 (d), 7.31(d),6.39 (d), 

5.17 (m), 1.33 (d). 

25 INTERMEDIATE 20 

3-tert·butomarbonyl-amlnomethyl-anlllne 

Iron powder (0. 797 g) and calcium hydride dihydrate (0.105 g) were added to a 

solution of 3-tert butoxycarbonylaminomethyl nitrobenzene (0.400 g) in ethanol 

(8 ml; 95%). The reaction mixture was stirred at 1ooc for 4 h and refluxed for 2 
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h then allowed to cool to r.t. The Iron powder was filtered and washed with 

ethyl acetate. The mother liquor was washed with water and the aqueous 

phase extracted with ethyl ar.etate. The organic extracts were dried and 

evaporated under reduced pressure. The residue was purified by flash 

5 chromatography using cyclohexanelethyl acetate 1 :1 as eluant to give the title 

mmPPynd (0.301 g) as a colourless oil. 

1H-NMR (CDCl3): 7.11(m)t6.72-6.55 (m), 4.78 (bm), 4.22 (d), 3.70(bm),1.46 

. (s). 

10 lntennedllte 21 

fEJ-3-(2'..(3'-tart:butoxycarbpnyf:amlQOmatbyl=abanylcarl>amoyll=lthenvn­

•.1-c11chloro-1 H-lndola-lgrboxyllc acid l19propyl ester 

2,2'-Dipyridyl disulfide (0.334 g) and triphenylphosphine (0.398 g) were added 

to a solution of int8rrnec:liate 19 (0.371 g) in dry THF (7 ml) and the readion 

15 mixture was stirred at r.l for 3 h. A solution of intermediate 20 (0.289 g) in dry 

THF (4 ml) was then added and the solution was refluxed for 1 h. The solvent 

was removed under reduced pressure and the residue was purified by flash 

chromatography using cyclohexane/ethyl acetate 65:35 as eluant followed by 

trituration with diethyl ether. Filtration of the solid obtained gave the lib 
20 compound (0.300 g) as a white soUd. 

1H-NMR (DMSO): 12.52 (bs), 10.17 (s), 8.23 (d), 7.60 (d), 7.58 (bs), 7.51 (d), 

7.38 (t), 7.32 (d), 7.25 (t), 6.93 (d), 6.73 (d), 5.19 (m), 4.10 (d), 1.39 (s), 1.35 

(d). 

25 Intermediate 22 

4,8-dichloro-2-efboxycarb9nyl-3·ffE):2'·f4'-ethylureldophenylcarbamoyl> 

ethenyD-1-pbenylsulfonvt-lndole 

To a solution of intermediate 13 (281 mg) in dry tetrahydrofuran (3 ml) ethyl 

isocyanate (0.179 ml) was added and the readion mixture was stirred at 40° 
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for 5 hrs. The solvent was then evaporated under vacuum and the solid 

obtained was triturated with diethylether and filtered, washing with diethyl ether 

obtaining the tjUe compound (40.3 mg). m.p. >250 •. 

1H-NMR (DMSO): 10.21 (1H, bs); 8.37 (1H; bs); 8:06 (2H, m), 7.99 (1H,d); 

5 7.89 (1H,d); 7.80 (1H, m); 7.69 and 7.64 (3H, m and d); 7.52 (2H, m); 7.32 

(2H,d); 6.47 (1H, d); 6.05 (1H, bt), 4.47 (2H1 q); 3.07 (2H1 m), 1.31 (3H, t), 1.02 

(3H, t). 

Intermediate 23 

1 o 4.l-cllchloro·2=!tboxyc!fbonyl-3-r<E>·2'=f.t'-

cyctobmlu11ld•btny1Cllfbamoyll etheny0·1-pbeml!Ulfonyl-lndole 

To a solution of intermediate 13 (207 mg) in dry tetrahydrofuran (3 ml). 

cyclohexyl isocyanate (0.213 ml) was added and the reaction mixture refluxed 

at 8()0 for 4 hrs and at r.t for 48 hrs. A solid precipitated and the solvent was 

15 evaporated under vacuum. Then the solid obtained was triturated with 

ethylacetate and filtered to obtain the title comDOUQd (40.3 mg). m.p. >250 •. 

1H-NMR (DMSO): 10.21 (1H, bs); 8.26 (1H; bs); 8.07 (2H, d), 7.99 (1H, d); 

7.90 (1H,d); 7.80 (1H, t); 7.69 (2H, t), 7.65 (1H, d); 7.52 (2H, d); 7.31 (2H, d); 

6.47 (1H, d); 6.04 (1H, bd), 4.47 (2H, q); 3.4 (1H, m), 1.8-1.2 (10H, m), 1.3 (3H, 

20 t}. 

lnt•rDJ•diate 24 

4.l-dichloro-2=!thoxycarbonvl-3-[fEl-2':(4'· 

cyclopropvlureidoobenylcarbamovJ> etbenvD-1-obenvJsulfonyl-lndole 

25 To a solution of cyclopropane carboxylic acid (0.144 mg) in dry toluene (5 ml), 

TEA (0.253 ml) and diphenylphosphorylazide (0.392 ml) were added and the 

reaction mixture was stirred at r.t for 3 hrs. The reaction was quenched with 

water and extracted with ethylacetate. The organic layer was dried and the 

solvent removed. The residue was dissolved in toluene (3 ml) and stirred at B0° 
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for 1 h. The fonnation of the cyclopropyl isocyanate· was f~llowad by JR and the 

resulting solution was added to a solution of intermediate 13 (254 mg) in dry 

tetrahydrofuran (4 ml), and the reaction mixture stirred at 100• for 5 hrs. The 

precipitated solid was filtered and washed with ethylacetate to obtain the ml.I 
5 cornppund (134 mg). m.p. >250 •. 

10 

1H-NMR (DMSO): 10.24 (1H, s); 8.25 (1H; s); 8.09 (2H, d), 8.01 (1Hi d); 7.93 

(1H,d); 7.82 (1H, tt); 7.71 (2H, t), 7.66 (1H, d); 7.56 (2H, d); 7.36 (2H, d); 6.50 

(1H, d); 6.35 (1 H, bd), 4.49 (2H, q); 2.54 (1 H, m), 1.34 (3H, t), 0.63 (2H, m), 

0.42 (2H, m). 

Intermediate 21 

4.Hlcbloro-21t1Joxyc:arbonyl-3-[IE>-2':(4'· 

nlcotlnylureldppbenylcarblmqyl) e8Janyl1-1-pb9Jylsulfonvl-lndole 

To a solution of nicotinic acid (224 mg) in dry toluene (5 ml), TEA (0.253 ml) 

15 and diphenylphosphorylazide (0.392 ml) were added and the reaction mixture 

was stirred at r.t. for 1 h. The reaction was quenched with water and extracted 

with ethylacetate. The organic layer was dried and the solvent removed. The 

residue dissolved in toluene (6 ml) was stirred at 80 C for 2 h. The formation of 

the nicotinyl isocyanate was followed by IR. The solution is used as such for 

20 the next reaction. 

To a solution of intermediate 13 (210 mg) in dry tetrahydrofuran (4 ml), a 

solution of intermediate nicotinyl isocyanate readily prepared was added and 

the reaction mixture stirred at 60° for4 hrs and at r.t. ovemight. The solid 

precipitated was filtered and washed with ethylacetate to obtain the title 

25 compound (190 mg). 

1H-NMR (DMSO): 10.30 (1H, bs); 8.99 (1H; bs); 8.77 (1H, bs), 8.59 (1H, m); 

8.17 (1H, m), 8.07 (2H,m). 7.99 (1H,d); 7.91 (2H, d+m); 7.80 (1H, m), 7.69-

7.64-7.61 (5H, rn-d-d); 7.41 (2H, d); 7.30 (1H, m); 6.48 (1H, d), 4.47 (2H, q), 

1.32 (3H, t). 



,. 

W0'6127518 

32 

lnt!nn•dl•21 

4.l-dlcblorp-21'1JaxycarbcmylffEl·Z:(41:f-tetrahydfODV[ID:f"-vll­

unplclophenylcarvll tlbenyl1·1-Phenyltulfonyl-lndolt 

5 To a solution of tetrahydropyran-4-carboxylic acid (180 mg) in dry toluene (5.4 

ml~ triethylamine (0.192 ml) and diphenylphosphorylazide (0.297 ml) were 
added and the reaction mixture was stirred at r.t. for 1.5 hrs. The reaction was 

quenched with water and extracted with ethylacetate. The organic layer was 

dried with Na2S04 and the solvent removed. The residue was then dissolved 

10 in toluene (4 ml) and stirred at eo• for 1 hr. The formation of the 

tetrahydropyran-4-yl isocyanate is followed by IR. The solution was used as 

such for the next reaction. 

To a solution of intermediate 13 (254 mg) in dry tetrahydrofuran (4 ml), the 

solution of intermediate tetrahydropyran-4-yl isocyanate .readly prepared was 

15 added and the reaction mixture stirred at ea• for 4 hrs. The solid precipitated, 

was filtered and washed with elhylacetate to obtain the title comoound (166 

mg). m.p. >250•. 

1H-NMR (DMSO): 10.22 (1H, bs); 8.33 (1H; bs); 8.07 (2H, d), 8.00 (1H, d); 

7.89 (1H,d); 7.80 (1H, t); 7.69 (2H, t), 7.65 (1H, d); 7.54 (2H, d); 7.32 (2H, d); 

20 6.47 (1H, d); 6.19 (1H, bd), 4.47 (2H, m); 3.80 (2H, m), 3.64 (1H, m), 3.4 (2H, 

m), 1.8-1.3 (4H, m), 1.3 (3H, t). 

EXAMPLE1 

CEl4.8-c:licbloro-21tbomarbonvt-3-C-2'-i4'-amlnomethvlphenVICIEbamoyl> 

25 et1Jeny11-1·H-inclole 

To a suspension of intermediate 8 (0.6g) in dichloromethane (6.Bml). 

trifluoroacetic acid (2.9ml) was added and stirred for 1.5 hrs at r.t .. The sovent 

was evaporated and the solid was treated with a 10% solution of sodium 

hydrogencarbonate and extracted with ethylacetate (SOOml). The organic layer 
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was washed with brine, dried and evaporated affording the tjtle compound 

(0.4g). 

1H-NMR (DMSO): 10.02 (1H,bs); 8.32 (1H,d); 7.63 (2H,d); 7.44 (1H,d); 7.24 

(2H,d); 7.19 (1 H,d); 6.69 (1 H,d); 4.33 (2H,q); 3.65 (2H,s); 1.32 (3H,t). IR (Nujol) 

5 (cm-1):3425-3337 (NH,NH2); 1704-1664 (C=0);1607(C=C). 

10 

EXAMPLE2 

IEM,l-cllchloro-3-(·2':(4•=11111nomethylphenyle1rbamoyDethenyD-1-H· 

lndole-2-carbpxylJc acid. hydrochlodde 

A solution of example 1 (0.102g) in a 411 mixture of ethanol and water (5ml) 

was treated with LIOH-H20 (0.025g) for 3 hours at 60°. The solvent was then 

evaporated and the solid so obtained was triturated with 3N HCI for 1 hour. 

The suspension was then filtered and triturated with ether (Sml) to give the title 

15 compoynd (0.06g) as a yellow solid. 

1H-NMR (DMSO): 13.75 (s, 1H), 12.58 (s, 1H), 10.34 {s, 1H), 8.28 (d, 1H), 

8.17 (s, 3H), 7.75 (d, 2H), 7.49 (d,1H), 7.41 (d,2H). 7.30 (d, 1H), 6.80 (d. 1H), 

3.96 (m, 2H); 

IR (Nujol) (an-1 ):3500-2400, 1650, 1610 

20 m.p. >200° 

EXAMPLE3 

IEM.6-dichloro-3-f-Z-:f41-aminomethylphenVlcarbamoylletbenvn-1-H­

indole-2-carboxvtlc acid 

25 Example 2 (0.029g) was suspended in water and treated with 0.1 N NaOH with 

stirring for 1 hour. The suspension was then lyophilized for 24 hours to give !!J! 
title cornoound (0.031g) as a yellow solid. 

1H-NMR (DMSO): 12.20 (s, 1H), 10.19 (s, 1H), 8.57 (d, 1H). 8.31 (s), 7.79 (d, 

2H), 7 .45 (d, 1 H), 7.40 (d,2H), 7.15 (d, 1 H), 7.14 (d, 1 H}, 3.96 (s, 2H); 
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IR (Nujol) (cm-1 ):3402, 3308, 1812 

EXAMPLE4 

IEMeHJcbloro-3-Q'.f4'-trlfluoroacttata•mmonlum::!thyl· 

5 pbenvtcarbamoyll etbenyl1·1H-lnc:lolf:Carboxvtlc acid. ethylnter 

Intermediate 10 (05g) was suspended in dichloromethane (6,5ml).and 

trifluoroacetic acid (2.Sml) was added the yellow solution obtained was stirred 

for 1. hrs at r.t .. The solvent was evaporated under vacuum and "8 solid 

obtained was triturated with ethylacetate and filtered to give the 1ill! 
10 cgrnpouncl (0.520g) as a yellowsolid ( m.p.=250° dee.). 

1H-NMR (DMSO): 12.61 (1H,s);10.2 (s, 1H); 8.24 (1H;d); 7.73 (3H,bt); 7.67 

(2H,t); 7.51 (1H,d);7.32 (1H,d); 7.20 (2H,d); 6.77 (1H,d}; 4.37 (2H,wb); 3.02 

(2H,m); 2.80 (2H,t); 1.34 (3H,t). 

15 EXAMPLE I 

IEM.l-dlcbloro-3·12'=«41-amlnoethJlphenylcarbamoyDetbenyll·1H=lndole­

clfboxvtic acid. etbvl•ter 

Example 4 (0.32g) was treated with a 0.5N solution of sodium hydroxide and 

the s~pension was stirred for 10min at r.t. The solid was filtered and washed 

20 with water affording the title compound (0.25g). 

25 

1H-NMR (DMSO): 10.13 (1H,s); 8.28 (1H,d); 7.65 (2H,d}; 7.52 (1H,d); 7.31 

(1H,d); 7.17 (2H.d); 6.77 (1H,d); 4.39 (2H,q); 2.83 (2H,t);2.66 (2H,t); 1.37 

(3H,t). 

IR (Nujol) (cm-1 ):3 302and 3194 (NH. ); 1676(C=O). 

EXAMPLE& 

fEK.6-dlcbloro-3-f2'-C4'-aDJln09tbylphenylcarbamoylletbenvn-1 H-indole· 

carboxylic acid !Odium salt 
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Example 5 (0, 1g) was suspended in ethanol 95% (3.Sml) and lithium hydroxide 

monohydrate (0.04g) was added. The solution was stirred at soc> for 3 hrs then 

acidified with a 2N aqueous solution of hydrochloric acid. The solid obtained 

was filtered and washed with water to afford the (E)4,6-dichloro-3-[2-(4'-

5 aminoethyl-phenylcarbamoyl)-ethenyl]-1 H-indole carboxylic acid hydrochloride 

which was dried under vacuum with phosphoric anhydride (0.070mg).The solid 

was then suspended in water and one equivalent of a solution 0.1 N of sodium 

hydroxide was added. The mixture was stirred for 1 O min then freeze dried 

obtaining the title comppund in mixture with 1eq.of sodium chloride(63.8rng) 

10 1H-NMR (DMSO): 11.82 (1H,bs);9.98 (1H,s); 8.60 (1H;d); 7,68 (2H,d) 7.7 (bs); 

7.39 (1H,d); 7.18(2H,d); 7.16 (1H,d); 7.11 (1H,d);3.02 (2H,t); 2.8 (2H,t). 

IR (Nujol) (cm-1):3412,3285,3200 (NH). 

EXAMPLE? 

15 CEM.l-cHcblof0:2:fthoxycarb9nVl-3.f2'.(4'-ureldometbVlphenVlcarbamovt> 

ftbenyD ·1 ·H=lndole 

·Method A 

To a suspension of intermediate 5 (1.9g) in ethanol (50rnl) a 2M solution of 

sodium hydroxide (3.2ml) was added. The yellow solution obtained was stirred 

20 for 3 hrs at r.l, then acidified with a 2N aqueous solution of chloridrlc acid . 

The solid precipitated was filtered obtaining the title cgmpound (1.5g). 

1H-NMR (DMSO): 12.58 (1H,bs); 10.15 (bs, 1H); 8.29 (1H;d); 7,67 (2H,d) 7.51 

(1H,d);7.29 (bs);7.21(d); 6.77 (1H,d); 6.37{1H,t); 5.51(2H,bs);4.39 (2H,q); 4.14 

(2H,d); 1.37 (3H,t). 

25 IR (Nujol) (crn-1 ):3435-3246 (NH,NH2); 1680-1661 (C=0);1624-1615(C=C). 

MethodB 

To a solution of (E)4,6-dichloro-2-ethoxycarbonyl-3-(2'-carboxyethenyl)-indole 

(6g) in dry tetrahydrofuran (150ml), 2,2'-dipyridyl disulfide (5.64g) and 
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triphenylphosphine (6.71 g) were. added. The reaction mixture was stirred for 4 

hrs at r.t .• Then intermediate 15(Sg) in THF (30ml) was added and the 

obtained mixture stirred at so• tor 2.5 hrs and at room temperature ovemight. 

Dichloromethane was added and the obtained suspension filtsed giving a 

5 solid that was triturated with dichlorornethane (50ml), filtered, and dried 

affording the tttla compound (6.6g). 

1H-NMR (DMSO): 10.4 (bs, 1H); 8.09 (2H;d);8.00 (1H,d); 7.95 (1H,d);7.82 

(1H,t); 7.70 (2H,t); 7.62 (2H,d);7.65 (1H,d); 7.30 (1H,t); 7.18 (2H,d): 6.51 

(1 H,d); 4.48 (2H,q); 4.06 (2H,d); 1.40 (9H,s); 1.30 (3H,t). 

10 IR (Nujol) (cm-1): 1730 (C=0);1686;1661 (C=O); 1630-1600 (C=C). 

EXAMPLE I 

CEM.l-cHchloro-3-12'.(4'-yreldomethylDbenylcllbamoyDetbenvD·1-H· 

lndole2-carboxylic acid 

15 Example 7 (O. 119g) was dissolved in a mixture of ethanoJ/water (10/2) and 

lithium hydroxide monohydrate (0.042g) was added. The solution was stirred at 

5QO for 3 hrs then acidified at pH=3 with a 2N aqueous solution of hydrochloric 

acid . The solid abtained was filtered then triturated with dichloromethane and 

filtered again to afford the title compoynd (0.060g). 

20 1H-NMR (DMS0):13.75 (1H,broad); 12.SO (1H,s); 10.15 (s, 1H); 8.27 (1H;d); 

7,65 (2H,d) 7.4'8 (1H,d); 7.29 (1H,d); 7.18(2H,d); 6.80 (1H,d); 6.34 (1H,t); 

5.49(2H,bs);4.11 (2H,d) . 

25 

IR (Nujol) (cm-1 ):3474,3416 and 3265 (NH+NH2); 1672(C=0);1609,1582 

(C~C). 

EXAMPLE 9 

fEl4.8-dichloro-3-J2'-C4'·ureldomethylphenylcarbamoyllethenyD-1-H-indole 

2-carboxyllc acid.socllum •alt 
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metboclA 
Example 8 (205mg) was suspended in water (35ml) and a 0.1 N aqueous 

solution of sodium hydroxide was added. The solution was stirred for 45 min 

then freeze dried obtaining the title C91DDOUod (210mg). 

5 1H-NMR (DMSO): 11.8 (1H,broad); 9.97 (1H,s); 8.58 (1H;d); 7,68 (2H,d) 7.39 

(1H,d); 7.19 (1H,d); 7.15 (2H,d);7.10 (1H,d); 6.32 (1H,t); 5.47(2H,bs);4.10 

(2H,d). 

IR (Nujol) (cm-1):3408,3360 and 3192(NH..-NH2);1645and1620 (C=O). 

10 rnetbpc1 B 

To a suspension of example 7 (5.6g) in isopropanol 14(ml), NaOH {3.77g) 

dissolved water (70ml) was added in 5 min. The obtained suspension was 

stirred for 2 hrs at 75• than cooled to 2soc. After stirring at this temperature for 

1 hr the solid was filtarec:I , washed with a 1 /5 mixture of isopropanol/water 

15 (100ml) and dried at so• under vacuum for 19 hrs affording the title compound 

(4.6g). 

1H-NMR (DMSO): 11.8 (1H,broad); 9.97 (1H,s); 8.58 (1H;d); 7,68 (2H,d} 7.39 

(1H,d); 7.19 (1H,d); 7.15 (2H,d);7.10 (1H,d); 6.32 (1H,t); 5.47(2H,bs);4.10 

(2H,d). 

20 IR (Nujol) (crn-1):3408,3360 and 3192 (NH+NH2); 1645and1620 (C=O). 

EXAMPLE10 

IEK.Hcbloro·2-ethoxvcarbonvl-3-[2'.f4'-ethVlureidomethylphenyl 

carba moyU ethenyl 1 -1-H..fndole 

25 To a suspension of intermediate 6 (0.193g) in ethanol (Sml) a 2,5M solution of 

sodium hydroxide (0.24ml) was added.: The sol~ion obtained was stirred for 3 

hrs at r. t., then acidified with a 2N aqueous solution of hydrochloric acid . The 

solid precipitated was filtered and washed with ethanol obtaining the title 

comppund (0.139g). 
..' ; 
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1H-NMR (DMSO): 12.60 (1H,s); 10.17 (s, 1H); 8.23 (1H;d); 7,84 (2H,d) 7.51 

(1 H,d);7.32 (1 H,d);7 .18(2H,d); 6. 76 (1 H,d); 6.23(1 H,t); 5.84(1 H,t);4.37 (2H,q); 

4.13 (2H,d);3.01 (2H,dq); 1.34 (3H,t);0.98 (3H,t). 

IR (Nujol) (an-1):3306(NH);3250-3350 (NH); 1676, 1661and 1625 (C=O). 

EXAMN11 
IEM.l-dlcbl0f!2:3-12':f4'1thyluraldpmetbvtpbenylcarbamoylletbenyl1·1-H-

1nc1q1e 2-carb9xyllc acid 

Example 10(0,132g) was dissolved in ethanol (4.2ml) and lithium hydroxide 

10 monohydrate (0.044g) was added. The solution was stirred at SOo for 5 hrs 

then acidified with a 2N aqueous ~lution of hydrochloric acid . Tte solid 

obtained was filtered and washed with ethanol to afford the tjtle compound 

(0.072rng; m.p.:>2SOoC). 

1H-NMR (DMS0):13.37 (1H,broad); 12.52 (1H,s); 10.16 (s, 1H); B.26 (1H;d); 

15 7,64 (2H,d) 7.48 (1H,d); 7.30 (1H,d); 7.18(2H,d); 6.78 (1H,d); 6.22 (1H,t); 5.84 

(1H,t);4.13 (2H,d);3.19 (2H,m); 0.98 (3H,t). 

IR (Nujol) (an•1 ):3321 (NH); 1704 (C=O). 

EXAMPLE12 

20 fE'4.8-cllcbloro-3-f21:(4'-etbVIYntldomatbylphenylcarbampyl>etbenyD-1-H-

indole 2grboXVlic acid.sodium git 

Example 11 (60mg) was suspended in water (9.6ml) and a 0.1 N aqueous 

solution of sodium hydroxide (1.26ml) was added. The solution was stirred for 

45 min then freeze dried. obtaining the title compound (62rng). 

25 1H-NMR {DMSO): 11.77(1H,broad); 9.97 (1H,bs); 8.58 (1H;d); 7,67 (2H,m) 

7.39 (1H,d); 7.19 (1H,d); 7.14 (2H,m);7.09 (1H,d); 6.21(1H,t);5.83 (1H,t);4.12 

(2H,d};3.02 (2H,m); 0.92 (3H,t). 

IR (Nujol) (cm·1 ): 3315 (NH); 1 599(C=O, C=C). 
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EXAMPLE13 

fEM.8-cllchloro-2-ltbaxycarbonyl+r2':f4'-etbyltblDUf!ldornatbylphenyl . 

carbamovlletbenyl l-1-H-lndole . 

To a suspension of intermediate 7 (0.155g) in ethanol (3.Sml) a 2,M solution of 

5 sodium hydroxide (0.241111) was added. The solution obtained was stirred for 2 

hrs at r.l, than acidified with a 2N aqueous solution of hydrochloric acid . The 

solid precipitated was tittered and washed with ethanol obtaining the lltl! 
cqnooynd (0.095g). 

1H-NMR (DMSO): 12.60 (1H,s); 10.19 (S, 1H); 8.23 (1H;d); 7,74 (1H,bm); 7.65 

10 (2H,d);7.50 (1H,d);7.45 (1H,bm); 7.32 (1H,d);7.23 (2H,d); 6.76 (1H,d); 4.58 

(2H,ba); 4.37 (2H,q); 3.2-3.4 (2H); 1.34 (3H,t);1.05 (3H,t). 

IR (Nujol) (cm-1):3300-3400, 3304(NH);1678(C=O). 

EXAMPLE14 

15 IEK.l-dlcbloro-3·1'2':(4'1thyltbloureldpmatbvlphenylcarb!rnovD•tb•ny11·1- ·· . 

H=lndole 2-carb9xyllc~acld :-

Example 13 (0,095g) was dissolved in ethanol (2ml) and lithium hydroxide 

monohydrate (0.031g) was added. The solution was stirred at 500 for 5 hrs 

then acidified with a 2N aqueous solution of hydrochloric acid . The solid 

20 obtained was filtered and washed with ethanol to afford the title comDOund 

(0.027g;). 

1H-NMR {DMS0):13.73 (1H,broad); 12.54 (1H,bs); 10.18 (bs, 1H); 8.26 (1H;d): 

7,65 (2H,d) 7.48 (1H,d); 7.31 (1H,d); 7.23 (2H,d);7.78-7.4 {2H,m); 6.77 (1H,d); 

4.58 (2H,m);3.32 (2H); 1.06 (3H,t). 

25 IR (Nujol) (cm-1):3290,3196 (NH); 1712,16664 (C=O). 

EXAMPLE11 

fEH.8-c:licbloro-2-ethoxycarbonyl-3·12'.(4'-PhtnvlureictomethVlpbenyl 

carbamovt> etbenyll-1-H-lndole 
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To a suspension of example 1 (0.1g) in dry tetrahydrofuran (2ml). 

Phenylisocyanate (0.097ml)waa added and the reaction mixture was stirred at 

6QO for 3hrs. The solvent was evaporated and the orange solid was filtered and 

washedwithdiethyletherobtainingthetitle carnPOUOd (113g; m.p.>260°) 

5 1H-NMR (DMSO): 12.58 (1H,bs); 10.18 (s, 1H); 8.50 (1H;s); 8.24 (1H,d); 7.67 

(2H,d); 7.51 (1H,d);7.39 (2H,d); 7.25(2H,d);7.20 (2H,t); 6.87 (1H,t); 6.77(1H,d); 

6.53 (1H,t); 4.37 (2H,q); 4.24 (2H,d); 1.34 (3H,t). 

IR (Nujol) (cm·1 ):3312 3238 (NH); 1682-1659 (C=O) . 

10 EXAMPbE11 

fll4.8-clicbloro-3·r2':(4'-pbenvtureld0methy1Db•mlcarblmovl>ethenyD-1-

H-1ndole 2-carboxyllc acid 

To a suspention of example 15 (0, 110g) in ethanol (3.0ml), lithium hydroxide 

monohydrate (0.033g) was added. The solution was stirred at SOo for 2 hrs 

15 then acidified with a 2N aqueous solution of hydrochloric acid . The solid 

obtained was'filtered and washed with ethanol to afford the title compound 

(0.080g). 

1H-NMR (DMS0):13.73 (1H,broad); 12.54 (1H,s); 10.19 (s, 1 H); 8.52 

(1H;s);B.26 (1H,d); 7,67 (2H,d) 7.48 (1H,d); 7.39 (2H,d);7.25 (2H,d); 7.21 

20 (2H,t); 6.88 {1H,t); 6.78 (1H,d);6:55 (1H,t);4.24 (2H,d). 

IR (Nujol) (cm-1):3302-3184 (NH); 1659-1637 (C=O). 

EXAMPLE17 
<EM.8-dlcbloro-3-C2'=<4'-umldoethylphenylcarbamoyDethenyDindole· 

25 carboxyllc acid. ethyl ester. 

To a suspension of example 4 (0.2g) in dry tetrahydrofuran (BOml) , 

triethylamine was added (0.059ml). The mixture was stirred for 0.5hr at r.t. then 

trimethylsily!isocyanate (0.74ml) was added and the reaction mixture was 
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stirred at r.t. for &hrs. The solid was filtered and washed with diethylether 

obtaining the titl• compound (0.17g) 

1H-NMR (DMS0):12.56 (1H,bs); 10.14 (s, 1H); 8.23 (1H;d); 7.62 (12,d); 7.50 

(1H,d); 7.32 (1H,t); 7.14(2H,t); 6.75 (1H,d);5.58(1H,t);5.40 (2H,ba); 4.37 (2H,q); 

5 3.16 (2H,m); 2.81 (2H,t); 1.34 (3H,t). 

IR (Nujol) (cm-1);3 431-3306(NH); 1678 (C=0);1657(C=O). 

EJCAMPLE18 

4.8:cllcbJoro..HCEJ:2'.(4'=11!ldoethVlpbenVlcarbamOYll•tbenyll-1-H· 

10 lndole2..c;arbogyllc acid 

To a suspension Of example 17(0,085g) in a mixture of ethanol/water (10/2) 

lithium hydroxide monohydrate (0.029g) was added. The solution was stirred at 

SOo for 2 hrs then acidified at with a 2N aqueous solution of hydrochloric acid 

. The solid obtained was filtered then triturated with dichloromethane and 

15 filtered again to afford the title comDOUnd (0.064g). 

1H-NMR·(DMS0):13~71(1H,bs);·12.54(1H,s);10~13 (S, 1H); 8.24 (1H;d); 7,62 

(2H,d) 7.48 (1H,d); 7.30 (1H,d); 7.14(2H,d); 6.76 (1H,d); 5.88 (1H,bU; 

5.40(2H,bs);3.16 (2H,q); 2.61 (2H,t). 

20 

IR (Nujol) 3504,3362 and 3277 (NH+NH2); 1670 (C=O). 

EXAMPLE 19 

4.8-clicbloro:3·FCE>·2'· I 4'-ureldoetbVlpbanylcarbamoyl I etbenyD -1·H· 

lndole 2-carbmllc acid.sodium salt 

Example 18 (40mg) was suspended in water (Gml) and a 0.1 N aqueous 

25 solution of sodium hydroxide is added. The solution was stirred for 1.5 hrs then 

freeze dried obtaining the title coropound (41 mg). 

1H-NMR (DMSO): 11.75 (1H,bs); 9.94 (1H,s); 8.57 (1H;d); 7,66 (2H,d) 7.39 

(1H,d); 7.20 (1H,d); 7.10 (2H,d);7.09 (1H,d); 5.88 (1H,bt); 5.41(2H,bs); 3.14 

(2H,m);2.60 (2H,m). 
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IR (Nujol) (cm-1): 3325 (NH+NH2); 1657and1609 (C=O). 

EXAMPLE 20: 

IEH.tdlchlorp-3-12'.f4'-urtldo-pbenylcarbamoyll=!tlmlyll·1H-tndole-2· 

5 carboxyllc acid ethyl Mter 

A 2M solution of sodium hydroxide (0.162 mt) was added to a suspension of 

intermediate 14 (0.102 g) in ethanol (4 ml; 95%). The yellow solution obtained 

was stirred at r.t tor 2 h then acic:lifted with a 2N solution of hydrochloric acid. 

The solid precipitated was filtered and washed with ethyl acetate to give !bl 
1 O title compound ( 0.055 g) as a solid. 

1 . H-NMR (DMSO): 12.59 (bs), 10.06 (s), 8.55 (d), 8.20 (d), 7.56 (d), 7.50 (d), 

7.32 (d), 7.29 (d), 8.72 {d), 5.8 (8), 4.36 (q), 1.33 (t). 

IR (Nujol) (cm•1): 3400-3308 (N-H, NH2); 1682, 1653 (C=O). 

15 EXAMPLE 21 

4.8-cllcbloro-3-l'lE).2H4'-ureldopbenyJcarbamovttetbenylJ-1-H=lndote2-

carboxvtlc acid 

To a solution of example 20 (54.6 mg) in ethanol 95% pure (3 ml) , 2M solution 

of sodium hydroxide (0.34 ml) was added. The solution was stirred at SOo for 2 

20 hrs then acidified with a 1N aqueous solution of hydrochloric acid . The solid 

obtained was filtered and washed with water. The solid was dried under 

vacwm overnight to afford the title compound (14mg). m.p. > 250°. 

1H-NMR (DMSO): 12.80 (1H, s); 10.0 (1H, s); 8.43 (1H; s); 8.22 (1H,d) 7.55 

(2H, d); 7.47 (1H, d); 7.32 (2H1 d); 7.29 (1H, d), 6.80 (1H, d); 5.8 (2H, bs). 

25 IR (Nujol) vmax (cm-1):3260-3190 (NH); 1684-1650 (C=O). 

EXAMPLE 22 

CEH,6-dlchloro-3:f2'-lf'.yreldo-phenylcarbamovtl-ethenyll.1H-lndole-2-

carboxvtlc acid !Odium san 
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A 2M solution of sodium hydroxide (0.82 ml) was added to a suspension of 

example 20 (0.189 g) in ethanol (4 ml; 95%). The reaction mixture was stirred 

at so• for 3 h then the solvent was removed under reduced pressure. Bidistilled 

water (1 Oml) was added to the residue and the solid was filtered to give·tbe title 

5 compound (0.167 g ) as a yellow solid. 

1H-NMR (DMSO): 11.86 (bs), 9.96 (bs), 9.77 (s), 8.76 (d), 7.63 (d), 7.51 (d), 

7.41 (d). 7.13 (d), 7.00 (d), 6.36 (bs). 

EXAMPLE 23 

10 IEKlillcbloro:3-J2':(4'-Phenyl-u[!ldo-phenylcarbamoylletbenvD·1 H· 

lndola·karbpxyllc acid ethyl ester 

A suspension of intermediate 16(0.158 g) and lithium hydroxide monohydrate 

(0.039 g) in ethanol (4 ml; 95%) and THF (2 ml) was stirred at r.t. for 4 h. The 

solution obtained was then acidified with a 1 M solution of hydrochloric acid 

15 until pH = 1 and the precipitate formed was filtered to give the title compound 
(0.110 g)as a beige solid~. 

1H-NMR (DMSO): 12.61 (bs), 10.14 (bs), 8.73 (s), 8.71 (s), 8.24 (d), 7.65 (d), 

7.53 (d), 7.46 (dd), 7.42 (d), 7.34 (d), 7.28 (t), 6.97 (tt). 6.77 (d). 4.41 (q), 1.37 

(t). 

20 IR (Nujol) (an-1): 3310 (N-H); 1676, 1657 (C=O); 1624 (C=C). 

25 

EXAMPLE 24 

fE)-4.6-cllcbloro-3i2'.(4'=Dh!nyl-ureldo·phenylcarbamoyllethenyD-1H­

indola-2-carboxylic acid 

To a solution of example 23 (0.095 g), lithium hydroxide monohydrate (0.030 g) 

in ethanol (3 ml; 95%) was stirred at sooc for 5 h. After cooling to r.t. the 

solution was acidified with a 2M solution of hydrochloric acid until pH = 1 and 
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the precipitate formed was filtered to give the title compound (0.063 g) as a 

yellow solid. 

1H-NMR (DMSO): 13.80(bs),12.52 (bs), 10.11(bs),8.66 (bs), 8.26 (d), 7.63 

(d), 7.48 (d), 7.5-7.6 (m), 7.30 (d), 7.29 (t), 6.94 (dt), 6.77 (d). 

5 IR (Nujol) (cm·1 ): 2720 (N-H); 1653 (C=O, C=C ). 

EXAMPLE 21 

CEH.8:dlchloro-3.J2'.(4'-phtnyl11'fclo-pbenVlcarbamoVIMtbeny0·1H­

lndolt-2::Clfboxyllc acid 1pdlum talt 

10 Aqueous sodium hydroxide (1.15 ml; 0.1N) was added to a suspension of 

example 23 (0.059 g) in bidistilled water (5 ml). The suspension was stirred at 

r.l for 30 min then was freeze-dried to give the title comDOUQd (0.061 g) as a 

yellow solid. 

1H-NMR (DMSO): 11.92 (bs), 11.62 (broad), 10.65 (bs), 9.80 (bs), 8.94 (d), 

15 7.76.(m), 7.49 (m}, 7.23 (m), 7.18 (m), 6.89 (m). 

IR ·cNujol) (crrr1 ): 3315 (N-H); 1720i 1595 (C=O·, C=C). 

EXAMPLE21 

<El-4.l-dichloro-3-f2' :f 4'-cllmethvl=U!'!ldo=ohenVlcarbamoVllatbeny0·1H· 

20 lndola-2-carboxyllc acid ethyl lfter 

A 2M solution of sodium hydroxide (0.150 ml) was added to a suspension of 

intermediate 17(0.096 g) in ethanol (3 ml; 95%). Addition of THF (2 ml) to the 

reaction mixture gave a solution that was stirred at r.t. for 1 h. A2N solution of 

hydrochloric acid was then added until a solid precipitated. The precipitate was 

25 filtered to give the title cgmoound (0.07 4 g) as a yellow solid. 

1H-NMR (DMSO): 12.58 (s), 10.06 (s), 8.21 (s}, 8.20 (d), 7.56 (d)1 7.50 (d), 

7.38 (d), 7.31 (d), 6.73 (d), 4.37 (q), 2.90 (s), 1.34 (t). 

IR (Nujol) (crn-1): 3310 (N-H); 1678, 1659 (C=O). 
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EXAMPLE27 

fEH.8=dlc:bloro-H2'·1f'=Cllrnetbyl=11refdodtenylcarb1moyl>etbenyl1·1H­

lndole·2=C1rboxvrlc acid 

A suspension of example 26 (0.070 g) and lithium hydroxide monohydrate 

5 (0.024 g) in ethanol (2 ml; 95%) was stirred at 50° for 3.5 h. After cooling to r.t. 
the solution was acicflfied with a 2M solution of hydrochloric acid until a solid 

precipitated. The precipitate was filtered to give the title cqmpound (0.065 g) as 

a pale orange solid. 

1H-NMR (DMSO): 13.7 (bs), 12.52 (be), 10.06 (bs), 8.22 (d), 8.21 (bs), 7.59 

10 (m), 7.47 (d). 7.38 (m}, 7.29 (d), 6.75 (d), 2.90 (8). 

IR (Nujol) (crn-1): 3234 (N-H); 1686, 1659 (C=O); 1620 (C=O, C=C). 

EXAMPLE28 

fEH&dlcblof9:3-l·r.14':dlmtthvl=umldo-pbenylcarblmoVll!fb•mrl1·1 H-

15 lndole-2qrbmllc acid !Odium aaU 

Aqueous sodium hydroxide (1.3 ml; 0.1 N) was added to a suspension of 

example 27(0.060 g) in bidistilled water (5 ml). The suspension was stirred at 

r.t. for 1 h then was freeze.dried to give the title compound (0.062 g) as a pale 

yellow solid. 

20 1 H-NMR (DMSO): 11.8 (bs), 9.87 (8), 8.54 (d), 8.16 (s), 7 .58 (d), 7.40 (d), 7.33 

(d), 7.16 (d), 7.09 (d), 2.89 (s). 

IR (Nujol) (cm-1): 3377, 3321, 3184 (N-H); 1653, 1600 (C=O, C=C). 

EXAMl'LE29 

25 fE>-4.l:dlcbloro-3-C·2':f4'cyclopmpyl-untldo-rnethvt·phenvlcarbamoyD-

y10y11-1 H-lndole-2-carboxvtlc acid ethyl ester 

Triethylamine (0.81 ml) and diphenylphosphoryl azide (1.25 ml) were added to 

a solution of cyclopropane carboxylic acid (0.46 ml) in dry toluene (4 ml) at 

OOC. The reaction mixture was stirred at r.t. for 3 hand heated at eooc for 3.5 
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h then allowed to cool to r.t. A portion (2 ml) was taken and added to a 

suspension of intermediate 4 (0.200 g) and triethylamine (0.061 ml) in dry THF 

(8 ml) previously stirred at r.t. for 1 h. The reaction mixture was stirred at r.t. 

overnight then dffuted with water and extracted with ethyl acetate. The organic 

5 extracts were dried and evaporated to a small volume under reduced pressure. 

The solid suspended was filtered to give the tiVe compound (0.143 g) as a 

yellow solid. 

1H-NMR (DMSO): 12.61 (bs), 10.18 (bs), 8.26 (d), 7.66 (d), 7.53 (d), 7.34 (d), 

7.21 (d), 6.79 (d), 6.34 (bt), 6.20 (bd), 4.40 (q), 4.18 (d), 2.44 (m), 0.59 (m), 

10 0.36 (m). 

IR (Nujol) (cm-1 ): 3304 (N-H); 1676, 1640 (C=O). 

EXAMPLE30 

IEH.Hlcbloro+J-2'.ff'-cyclopropyl-ureJdo=meVJvl=nbenylclfbamoyll-

15 ytoyD-1H-lndole-2-carboxyllc acid 

A solution of example 29 (0.070 g) and lithium hydroxide monohydrate (0.017 

g) in ethanol (2 ml; 95%) was stirred at SOoC for 2.5 h then at r.t. ovenight. 

After cooling to r.t. the solution was acidified~ a 2M solution of hydrochloric 

acid until a solid precipitated. The solvent was evaporated to a small volume 

20 under reduced pressure and the solid suspended was filtered to give the titte 

compound (0.051 g) as a cream solid. 

1H-NMR (DMSO): 13.73 (bs), 12.55 (bs}, 10.17 (bs), 8.26 (d), 7.64 (m), 7.48 

(d). 7.30 (d), 7.19 (m), 6.77 (d), 6.32 (bt), 6.18 (bd), 4.16 (d), 2.40 (m), 0.56 

(m), 0.33 (m). 

25 IR (Nujol) (an-1): 3500-2300 (0-H, N-H); 16501 1620 (C=O); 1601 (C=C). 

EXAMPLE31 

«EH.l-dichlorp-3-C·2'.f4'-cvclopmpvl-ureldo-methvl=Pb•nylcarbamoVll· 

ylnyl1·1H-lndole-2-carboxVlic acid sodium salt 
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Aqueous sodiun hydroxide (0.57 ml; 0.1 N) was added to a suspension of 

example 30 (0.028 g) in bidistilled water (6 ml). The suspension was stirred at 

r.t for 2.5 h then was freeze-dried to give the tnte corooounct (0.029 g) as a 

yellow solid. 

5 1H-NMR (DMSO): 11.80 (bs), 9.99 (bs), 8.57 (d), 7.67 (d), 7.40 (d), 7.18 (d), 

7.14 (d), 7.09 (d), 6.30 (bt), 6.18 (bd), 4.13 (d), 2.41 (m), 0.55 (m), 0.33 (m). 

IR (Nujol) (cm·1 ): 3327 (N-H); 1700, 1661 (C=O); 1So1 (C=C). 

EXAMPLE32 

10 CEl:f.8-dlchloro+f2'=13'=11'D1DOQIUPJ:1Dettwltrlfluoroace1ate-

phenylcarbamoyll1tb•nvn-11H,_..klrbaxyllc nld l!opropyl •ter 
Triftuoroacetic acid (1.28 ml) was added to a stirred suspension of intermediate 

21 (0.283 g) in dichloromathane (3 ml). The reaction mixture was stirred at r.t. 

for 2 h then the solvent was remov&d under reduced pressure. The oil obtained 

15 was repeatedly treated with diethyl ether and dried on the rotary evaporator to 

remove any residue of trifluoroacetic acid. Trituration with diethyl ether and 

filtration of the solid obtained gave the title compound (0.264 g) as a white 

solid. 

1H-NMR (DMSO): 12.56 (bs), 10.31 (bs), 8.28 (d), 8.14 (bs), 7.98 (bs), 7.56 

20 (m), 7.52 (d), 7.38 (t), 7.32 (d), 7.15 (d). 6.77 (d), 5.19 (m). 4.01 (s), 1.34 (d). 

IR (Nujol) (cm-1): 3412, 3254 (N-H); 3200-2500 (NH3+); 1672 (C=O); 1630, 

1612 (C=O, C=C). 

EXAMPLE33 

25 fE)-4.l-dichloro-3-J2'.f3'-uraldomethVl>·phenvtcarbamoyn-etbenyD-1 H· 

lnclole-2-carboxvllc acid lsopropyl ester 

A suspension of example 32 (0.247 g) and triethylamine (0.07 4 ml) in dry THF 

(9 ml) was stirred at r.t. tor 1 h then trimethylsilylisocyanate (0.140 ml; 85%) 

was added. The reaction mixture was stirred at r.t. for 2 h then the solvent was 
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removed under reduced pressure. The residue was repeatedly treated with 

diethyl ether and dried on the rotary evaporator. Trituration with diethyl ether 

and filtration of the solid obtained gave the tltle compound (0.211 g) as an off 

white solid. 

5 1H-NMR (DMSO): 12.55 (bs). 10.21 (s), 8.24 (d). 7.63 (m). 7.61 (s). 7.53 (d), 

7.34 (d}, 7.27 (t), 6.95 (d), 6.75 {d), 6.43 (t), 5.54 (s), 5.20 (m),· 4.17 (d), 1.36 

(d). 

10 

IR (Nujol) (cm-1): 3416, 3400. 3244, 3204 (N-H); 1682, 1666 (C=O); 1610 

(C=C). 

EXAMPLEM 
IEH,8-dlchloro-3-(2':f3'=Yr!ldprnethyD-pbenvtcarbamoyn-etbrny11·1H-

1ndole-klrboxyllc acid 
A suspension of example 33 (0.100 g) and lithium hydroxide rnonohydrate 

15 (0.026 g) in ethanol (2 ml; 95%) was stirred at 50• for 5.5 h. After cooling to r.t. 

the solution was acidified with a 2M solution of hydrodiloric acid until a solid 

precipitated. The precipitate was filtered to give the title compound (0.076 g) as 

a yellow solid. 

1H-NMR (DMSO): 13.73 (bs), 12.54 (s), 10.20 (s), 8.26 (d), 7.61 (d), 7.58 (bs). 

20 7.48 (d), 7.30 (d), 7.24 (t), 6.92 (d), 6.78 (d), 6.39 (t), 5.51 (bs), 4.15 (d). 

IR (Nujol) (cm-1): 3267 (N-H); 1672 (C=O); 1620 (C=C). 

EXAMPLE35 

(E)-4.6-dlchloro-3·[2' .(3' -ureldomethyll-phenylcarbamoyll-ethenyll-1 H-

25 lndole-2-carboxylic acid sodium salt 

Aqueous sodium hydroxide (1.34 ml; 0.1 N) was added to a solution of example 

34 (0.060 g) in bidistilled water (10 ml). The solution was stirred at r.t. for 1 h 

then was freeze-dried to give the title comoound (0.062 g) as a pale yellow 

solid. 
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1H-NMR (DMSO): 11.82 (bs), 10.03 (s), 8.59 (d), 7.7-7.6 (bm), 7.41 (d). 7.203 

(t). 7.20 (d), 7.10 (d), 6.88 (d), 6.39 (bs). 5.51 (bs), 4.13 (d). 

IR (Nujol) (an-1): 3341(N-H);1653, 1607 (C=O); 1551 (C=C). 

5 EXAMPLl31 

CEH.f.cllcbloro-3-f2':(4'.ff":fD!thoxvd!enyJ=Yflldowtbyl)=abenyl 

carblmoyD ltbenylHH-Jndole-2..c;arboxyllc acid etlJvl •ttr 
4-Methoxyphenyl isocyanate (0.116 ml) was added to a suspension of 

example1 (0.100 g) in dry THF (2 ml). The reaction mixture was stirred at 1ooc 
10 for 3 h then left at r.l for 2 days. The precipitate formed Was filtered and 

washed with ethyl acetate and diethyl ether to give the title cornP9LRW (0.100 

g) as a white solid. 

1H-NMR (DMSO): 12.59 (bs), 10.17 (bs), 8.30 (bs), 8.24 (d), 7.67 (d)1 7.51 (d), 

7.32 (d), 7.29 (m), 7.24 (d), 6.80 (m), 6.77 (d), 6.43 (t). 4.38 (q), 4.23 (d), 3.68 

15 (S), 1.35 (t). 

IR (Nujol) (an-1): 3302 (N-H); 1676-1624 (C=O, C=C). 

QAMPLE37 

IEH,1-dlchloro-3-{2'·[4'.(4"-metboxy=ahanyl-ureldomathyl)..pbenyl 

20 carbamoyll ethenVl)-1 H-lndole-2-carl!oxvtlc acid 

A solution of example 36 (0.100 g) and lithium hydroxide monohydrate (0.029 

g) in ethanol (2.5 ml; 95%) was stirred at so• for 3.5 h. After cooling to r.t. the 

reaction mixture was acidified with a 2M solution of hydrochloric acid (0.6 ml) 

and stirred at r.t for 30 min. The precipitate was filtered to give the title 

25 compound (0.070 g) as an off white solid. 

1H-NMR (DMSO): 13.73 (bs), 12.55 (s), 10.19 (s), 8.32 (s), 8.26 (d), 7.67 (d), 

7.48 (m), 7.31 (m), 7.29 (d), 7.24 (d), 6.80 (d), 6.78 (d), 6.44 (t), 4.23 (d), 3.68 

(s). 

IR (Nujol) (an-1): 3400-3200 (N-H); 1650 (C=O). 
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QAMPLER 

IEH.l=dJchlqro.H2':f4'-tetrabydrp:pyran..t"-vl-ureldo-metbvl>­

pb1nylcad11nprU1tlJ1nyD.jff:fndolt·2-carbOxyllc acid ethyl ntar 

5 Triethylamine (0.214 ml) and diphenylphosphoryl azide (0.33 ml) were added 

to a solution of tetrahydropyran-4-carboxylic acid (0.200 g) in dry toluene (2 ml) 

at o•. The reaction mixture was stirred at r.t. fOr 2 h aid heated at SO- for 1.5 h 

then allowed to cool to r.t. A portion (1 m1) was taken and added to a 

suspension of example 4 (0.180 g) and triethylamine (0.050 ml) In dry THF (4 

10 ml) previously stirred at r.t. for 20 min. The reaction mbclura was stirred at r.t. 

ovemight then the solvent was removed under reduced pressure. The residue 

was suspended in ethyl acetate and washed with water then the solid 

suspended in the organic extracts was filtered to give the title cqnpoynd 

(0.163 g) as a white solid. 

15 1H-NMR (DMSO): 12.61 (s), 10.18 (s), 8.26 (d), 7.67 (d), 7.53 (d), 7.34 (d), 

7.21 (d), 6.79 (d), 6.18 (t). 5.95 (d), 4.40 (q), 4.17 (d), 3.80 (dt). 3.60 (m), 3.36 

(dt), 1. 7 4 (m), 1.37 (t). 1.32 (m). 

IR (Nujol) (cm-1): 3296 (N-H); 1676, 1661, 1630 (C=O). 

20 EXAMPLE 39 

IE>-4.l-clichloro-3=(2'.ff'-tetrahyclro-pyran:4"-vl-ureldo-methyH· 

Rh•nvlcarblmoylHtheny0.1 H-lndole-2-cal'boxvllc acid 

A solution of example 38 (0.080 g) and lithium hydroxide monohydrate (0.024 

g) in ethanol (2 ml; 95%) was stirred at 500C for 4 h. After cooling to r.t. the 

25 reaction mixture was acidified with a 2M solution of hydrochloric acid until a 

solid precipitated. The precipitate was filtered to give the title coropound (0.064 

g) as a yellow solid. 
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1H·NMR (DMSO): 13.74 (bs), 12.55 (bs), 10.17 (bs), 8.26 (d), 7.64 (m), 7.48 

(d), 7.30 (d), 7.18 (m), 6.78 (d), 6.17 (bt), 5.94 (bd), 4.14 (d), 3.78 (m), 3.57 

(m), 3.32 (m), 1.72(m),1.30 (m). 

IR (Nujol) (cnr1 ): 3500-2200 (o-H, N·H); 1661, 1626 (C=O). 

EXAUPLE4.P 

fEH.l-cllcbloro-3:[2':(41-tetr1bydro=P'D'!n:411-yt.yraldCHD!tbyl): 

pbenylCltb1moylHpthanvn-1H=lndole·2:C1rbpxyllc Mid MSllum •alt 

10 Aqueous sodium hydroxide (0.87 ml; 0.1 N) was added to a suspension of 

example 39 (0.046 g) in bidistilled water (6 ml). The solution obtained was 

stirred at r.t. for 2.5 h then was freeze.dried to give the tWe compound (0.046 

g) as a pale yellow solid. 

1 H·NMR (DMSO): 11.75 (broad), 9.94 (s), 8.59 (d), 7.67 (d), 7.37 (d), 7 .18 (d), 

15 7.14 (d), 7.09 (bs}, 6.14 (t), 5.92 (d), 4.12 (d), 3.77 (m), 3.58 (m), 3.3 (m), 1.72 

(m), 1.29 (m). 

IR (Nujol) (crn·1): 3312 (N·H); 1622 (C=O). 

EXAUPLE41 

20 IEl:4.l:cllcbloro-3-(2'-t4'-nlcotln-3' -vl.yreldo•thyl-llhenvlcarba!noyl>· 

•tbenyll-1 H-indole-2-carboxyllc acid ethyl ester 

Triethylamine (0.226 ml) and diphenylphosphoryl azide (0.3 ml) were added to 

a suspension of nicotinic acid (0.200 g) in dry toluene (3 ml) at 0°. The reaction 

mixture was stirred at r. t. for 2 h then was filtered through a plug of silica using 

25 ethyl acetate as eluant. The solvent was removed under reduced pressure to 

give a white solid that was dissolved in dry toluene (5 ml). The solution was 

stirred at 80° for 2.5 h and allowed to cool to r. t., then was added to a 

suspension of example 4 (0.150 g) and triethylamine (0.042 ml) in dry THF (3 

ml) previously stirred at r.t for 30 min. The reaction mixture was left at r.t. for 2 
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dayS and the precipitate formed was filtered and washed with diethyl ether. 

The solid was then adsorbed onto siHca and eluted through a short column of 

silica using ethyl acetate/ethanol 9:1 as eluant. The solvent was removed 

under reduced pressure and the residue was triturated in ethanol to give after 

5 filtration the tme compound (0.040 g) as a yellow solid. 

10 

1H-NMR (DMSO): 12.61(bs),10.21(bs),8.75 (bs), 8.55 (d), 8.27 (d), 8.12 

(dd), 7.91 (m), 7.70 (d), 7.53 (d), 7.34 (d), 7.28 (d), 7.26 (m), 6.79 (d), 6.74 (bt), 

4.40 (q), 4.28 (d), 1.37 (t). 

IR (Nujol) (cm-1): 3304, 3244 (N-H); 1700-1610 (C=O, C=N, C=C). 

EXAMPLE42 

CE>:4.l:dlcbloro+J2'-C4'-nlcotln-3'-yl.yreldo-methyl=ahenvlcarbamoyl): 

etbenv0·1H-lndol•·2-clrbaxyllc acid 

Lithium hydroxide monohydrate (0.013 g) was added to a suspension of 

15 example 41 (0.040 g) in ethanol (1.5 ml; 95%). The reaction mixture was 

refluxed for 2.5 h then cooled to r.t. and acidified with a 2N solution Of 

hydrochloric acid (0.1 ml). The solid precipitated was filtered to give the title 

compound (0.010 g) as a white solid. 

1H-NMR (DMSO): 13.73 (bs), 12.51(s),10.17 (s), 8.73 (s), 8.52 (d), 8.26 (d), 

20 8.10 (dd), 7.89 (ddd), 7.66 (d), 7.47 (d), 7.29 (d), 7.24 (d), 6.79 (d), 6.73 (t), 

4.25 (d). 

IR (Nujol) 1(an-1 ): 3206 (N-H); 1696, 1653 (C=O); 1609 (C=C). 

QAMPLE43 

25 «E>-4.6-cllchloro-3-(21 .(4'-ethoxvcarbonvlmethyl-ureldo:fllethvtl­

phenylcarbamovt> ethenyJJ.1H-indole·2:earboxyllc acid ethvl ester 

Ethyl isocyanatoacetate (0.061 ml) was added to a suspension Of example 

2(0.150 g) and triethylamine (0.042 ml) in dry THF (5 ml) previously stirred at 

r.t. for 20 min. The reaction mixture was stirred at r.t. for 2.5 hand the 
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precipitate formed was filtered and washed with diethyl ether to give the mt.I 
cqnpound (0.130 g) as a yellow solid. 

1Ho.NMR (DMSO): 12.61 (bs), 10.17 (s), 8.23 (d), 7.64 (d), 7.50 (d), 7.32 (d), 

1.1 s (d), 6.76 (d), 6.61 (t), 6.25 (t), 4.37 (q), 4.1 s (d), 4.07 (q), 3. n (d), 1.1e (t). 

5 1.34 (t). 

IR (Nujol) (cm·1 ): 3302 (N-H); 1678 (C=O). 

EXAMPLE44 

«EH.l::dlcbloro-3·[2':f4'-carboxymetbyl yreldo-metbyl-ahenylcarbamovn 

1 O !lheny0· 1H:Jndgle-2grboxyllc acid 

Uthium hydroxide monohydrate (0.030 g) was added to a suspension of 

example 43 (0.050 g) in THF (3 ml) and H20 (1 ml). The dark solution obtained 

was stirred at 400C for 6 h then C:ooled to r.l and acidified with a 2N solution of 

hydrochloric acid until a solid precipitated. The precipitate was filtered to give 

15 the title comoound (0.025 g) as a brown solid. 
1 . H-NMR (DMSO): 13.8 (broad), 12.54 (bs), 10.18 (bs), 8.25 (d), 7.64 (d), 7.48 

(d), 7.30 (d), 7.18 (d), 6.77 (d), 6.59 (bs), 6.16 (broad), 4.15 (s), 3.71 (s). 

IR (Nujol) (an-1): 3400-2500 (0-H, N-H); 1661(C=O),1610 (C=O, C=C). 

20 EXAMPLE 46 

4,6-dichloro-2-ettJoxycarbonvt-3-lfE>-2'.f.t'-ethylvreldophenylcarbamoyl> 

etbenyll-1-H·lndole 

To a suspension of intermediate 22 (230 mg) in a mixture of ethanol 95% pure 

(10 ml), water (1.5 ml) and THF (4 ml) a 2M solution of sodium hydroxide 

25 (0.365 ml) was added. The yellow solution obtained was stirred for 2 hrs at r.t., 

then acidified with a 2N aqueous solution of hydrochloric acid. The solid 

precipitated was filtered, washed with water and dried under vacuum to obtain 

the title compound ( 160 mg). m.p. >250 •. 
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1H-NMR (DMSO): 12.57 (1H, ba); 10.03 (1H, bs); 8.33 (1H; bs); 8.20 (1H, d), 

7.55 and 7.49 (3H, m and d), 7.31 and 7.30 (1H, m and d); 6.72 (1H, d); 6.03 

(1H, t), 4.37 (2H, q); 3.07 (2H, m), 1.34 (3H, t), 1.03 (3H, t). 

IR (Nujol) vmax (cm-1): 3304-3238 (NH); 1678-1650-1620 (C=O). 

UAMPLE48 

41-c1tcbloro-3-QE»-2'.(4'1thvtureldoDhenylc&rbamovl>tthenyll-1-tf-lndole· 

2-carboxvUc acid 

To a solution of example 45(119 mg) In ethanol 95% pure ml), water (0.6 ml) , 

10 a 2M solution of sodium hydroxide (0.487 mt) was added. The solution was 

stirred at 500 for 4 hrs then acidified with a 0.1 N aqueous solution of 

hydrochloric acid • The solid obtained was filtered and washed with water. The 

solid was dried under vacuum overnight and triturated with fsopropanot to 

afford the title compound (41 mg). m.p. > 250 •. 

15 1H-NMR (DMSO): 13.55 (1H, broad), 12.48 (1H, bs); 10.03 (1H, bs); 8.36 (1H; 

bs); 8.24 (1H, d) 7.55 (2H, d); 7.47 (1H, d); 7.31 (2H, d); 7.28 (1H, d), 6.n (1H, 

d); 6.06 (1 H, m), 3.06 and 1.03 (2H and 3H under solvent signal). 

IR (Nujol) vmax (cm-1):3302(NH and OH); 1684-1640 (C=O), 1610 (C=C). 

20 EXAMPLE 47 

4,6-clicbloro-2-etbgxycarbonvl-3·11E>-2'-14'· 

cyclohexvlureldolphenvtcarbarnoyl) ethenyll-1-H-lndole 

To a suspension of intermediate 23 (170 mg) in a mixture of ethanol 95% pure 

(5 ml), water (0.7 ml) and THF (4 ml) a 2M solution of sodium hydroxide (0.249 

25 ml) was added. The yellow solution obtained was stirred for 4 hrs at r.t, then 

acidified with a 0.1 N aqueous solution of hydrochloric acid. The solid 

precipitated was filtered, washed with water and dried under vacuum to obtain 

the title compound (110 mg). m.p. >250 °. 
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1H-NMR (DMSO): 12.59 (1H, bs); 10.06 (1H, ba); 8.24 (1H; s); 8.22 {1H, d), 

7.58 (2H, d), 7.53 (1H, d), 7.34 (1H, d), 7.32 (2H, d); 6.75 (1H, d); 6.03 (1H, d), 

4.40 (2H, q); 3.47 (1H, m), 1.80 (2H, m}, 1.67 (2H, m), 1.53 (1H, m), 1.35 (3H, 
I), 1.28 (2H, m), 1.26-1.1 (3H, m). 

5 IR (Nujol) vmax (cm-1): 3304 (NH); 1678 (C=O), 1630-1610 (C=C). 

EXAMPLE48 

4.1-dlcbloro-3-J<E>·2':f4'gclohexyluraldopbenvlcarbamDVDetb•ny0-1-H­

lndole2..c;alboxJllc acid 1pdlym alt 

10 To a solution of example 47 (102 mg) in elhanol 95% pure (4 ml), water (0.6 

ml), THF (1 ml) and a 2M solution of sodium hydroxide (0.375 ml) was added. 

The solution is stirred at 5QO for 6 tn then acidified with a 0.1 N aqueous 

solution of hydrochloric acid . The solid obtained was filtered and washed with 
water. The solid was dried under vacuum ovemight, dissolved in a 0.1 M 

15 solution of sodium hydroxide (1.30 ml) and water and freeze dried to afford the 
title compound (72 mg). 

1H-NMR (DMSO): 12.01 (1H, bs); 9.82 (1H, bs); 9.52 (1H; bs); 8.63 (1H, bd) 

7.62-7.46-7.45 (SH, m-m-d), (2H, d); 7.18 (1H, d), 6.87 (U:I, d); 7.1-6.8 (1H, 

broad), 3.43 (1H, m), 1.80-1.45and1.40-1.00 (10H, m and m). 

20 IR (Nujol) vmax (an-1 ):3500 (NH); 1653-1620 (C=O). 

EXAMPLE49 

4.6-dichloro-2-ethoxycarbonyl-3-[(El-2':(4'-cyclopropvlureidophenyl 

25 carb8moyD ethenyD -1·H-indole 

To a suspension of intermediate 24 (120 mg} in a mixture of ethanol 95% pure 

(5 ml), water (0. 7 ml) and THF (2 ml) a 2M solution Of sodium hydroxide (0.187 

ml) was added. The yellow solution obtained was stirred for 4 hrs at r.t., then 
acidified with a 0.1 N aqueous solution Of chloridric acid. The solid precipitat~d 
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was filtered, washed with water and ethylacetate and dried under vacuum to 

obtain the title cqrnpoynd (81 mg). m.p. >250 •. 

1H-NMR (DMSO): 12.57 (1H, bs); 10.05 (1H, bs); 8.21 (1H; bs); 8.20 (1H, d), 

7.56 (2H, m), 7.50 (1H, d), 7.32 (1H, m), 7.31 (2H, d); 6.73 (1H, d); 6.32 (1H, 

5 bd}, 4.37 (2H, q); 2.51 (1H, m), 1.34 (3H, t), 0.61 (2H, m), 0.38 (2H, m). 

IR (Nujol) vmax (cm-1): 3310 (NH); 1678-1645(C=O), 1620 (C=C). 

EXAMPLEIO 

4.&:dlcbloro+lfE):2':f.t•-cyc10propy1ureldophenvt91rbamovttatb•nvQ·1-H· 

10 lndole-2-carboxyllc acid !pdlum lllt 

To a solution of example 49(44 mg) in ethanol 95% pure (3 ml) and water (0.3 

ml) and litium hydroxtde monohydrate (15 mg) was added. The solution was 

stirred at soc> for 5 hrs then acidified with a 0.1 N aqueous solution of 

hydrochloric acid . The solid obtained was filtered and washed with water. The 

15 solid was dried under vacuum ovemight to afford the.tjtle compgund (20 mg). 

m.p. >250 C. 

1H-NMR (DMSO): 13.7 (1H, broad), 12.52 (1H, bs); 10.06 (1H, bs); 8.24 (1H; 

bs); 8.25 (1H, d) 7.59 and 7.50 (SH, d and d), 7.35 and 7.31 (3H, d and d); 6.78 

(1H, d), 6.36 (1H, bs), 2.52 (1H, m), 0.64 (2H, m), 0.40 (2H, m). 

20. .IR (Nujol) vmax (cm-1):3412-3250 (NH, OH); 1678-1609 (C=O). 

EXAMPLE51 

4.8-c:licbloro-3·((E)-2'.(4'-nlcotln-3-ylureldophenylcarbamovllethenvn-1-H­

lndole2-carboxVllc acid 

25 To a solution of Intermediate 25 (63 mg) was dissolved in ethanol 95% pure (5 

ml}, water (0.7 ml), THF (2 ml) and a 2M solution of sodium hydroxide (0.093 

ml) was added. The yellow solution obtained was stirred 3 hrs at r.t. then 

acidified with a 0.1 N aqueous solution of hydrochloric acid. The solid obtained 

was filtered and washed with water to obtained 4,6-dichloro-3-[(E)-2'-(4'-



---···-----·· 

W096/27S88 PCl'/BPM/00840 

57 

nicotin-3-ylureidophenylcarbamoyl)ethenyl]-1-H-indole2~ic acid ethyl 

·ester (14 mg) which was dissolved in ethanol (3 ml) and litium hydroxide 

monohydrate (5 mg) was added. The solution was stirred at 5()0 for 4 hrs then 

acidified with a 0.1 N aqueous solution of hydrochloric acid • The solid 

5 obtained was filtered and washed with water. The solid was dried under 

vacuum ovemight to afford the title cqnpouod (6 mg). 

1H-NMR (DMSO): 12.52 (1H, s), 10.12 (1H, s), 8.80 (1H, s), 8.73 (1H, s), B.58 

(1 H, d), 8.24 (1H, d), 8.16 (1H, dd), 7.93 (1H, m); 7.64 (2H, d), 7.48 (1 H, d); 

7.44-7.25 (3H, m), 7.30 (1H, d), 6.76 (1H, d). 

10 IR (Nujol) (crn-1 ): 1607 (C=O). 

EXAMPLE§2 

4.6-cllcbloro-3-rCEl-2'=14'.( ·telrabydropyran..C"-vl>· 

. 15 ureldopbenvlcarb•moVllethanyD·1·H=lndole-2-carboxvllc acid sodlwn salt 

To a solution of intermediate 26 (142 mg) in ethanol 95% pure (5 ml), water 

(0.7 ml), THF (2 ml) and a 2M solution of sodium hydroxide (0.31 ml) was 

added. The yellow solution obtained was stirred ovemight at r.t then acidified 

with a 0.1 N aqueous solution of hydrochloric acid . The solid obtained was 

20 filtered and washed with water to obtain a mixture of 4,6-dichloro-3-[(E)-2'-(4'­

(-tetrahydropyran-4"-yl)-ureldophenylcarbamoyl)ethenyl)-1-H-indole-2-

carboxylic acid and the title compound (75 mg). The mixture was dissolved in 

ethanol (3 ml) and a 2M solution of sodium hydroxide (0.137 ml) was added. 

The solution was stirred at 500 for 4 hrs then acidified with a 0.1 N aqueous 

25 solution of hydrochloric acid . The solid obtained was filtered and washed with 

water. The solid was dried under vacuum ovemight, dissolved in a 0.1 M 

solution of sodium hydroxide (0.74 ml) and water and freeze dried to afford the 

title comoound (38 mg). 
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1H-NMR (DMSO): 8.17 (1H, d) 7.18 and 7.15 (3H, d and m); 6.96 and 6.95 

(3H, m and d), 6.43 (1H, d); 3.84 (2H, m), 3.59 (1H. m), 3.43 (2H, m), 1.76 (2H, 

m), 1.37 (2H, m). 

IR (Nujol) vmax (an-1 ):3402-3310 (NH); 1607 (C=O). 

Phannacv Example 

Intravenous Infusion 

A glycine antagonist of formula (I) 

Polysorbate 80 

tri~(hydroxymethyl)aminomethane 

Dextrose solution 5% w/v 

%w/v 

0.3-0.5 

1 

0.54 

qstovolume 

15 The glycine antagonist and Polysorbate were added to a solution of 

tris(hydroxymethyl)aminornethane in a 5% aqueous dextrose solution suitable 

for injection. The solution was filtered through a sterile 0.2 micron sterlising 

filter and filled in containers before being sterilised by autoclaving. 

The affinity of a compound of the invention for strychnine insensitive glycine 

20 binding site located on the NMDA receptor complex was determined using the 

procedure of Kishimoto H. et al J. Neurochem 1981, ~. 1015-1024. The pKi 
values obtained with representative compounds of the invention are given in 

the following table. 

Example No. pKi 

B 8.6 
11 8.62 
14 7.91 

16 7.70 
18 8.20 

21 8.74 
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24 7.4 
27 8.41 
30 8.25 
34 8.81 
37 7.69 
39 8.04 
42 7.83 
44 8.57 
60 8.60 
51 8.41 
52 8.3 

The ability of compounds of the invention to inhibit NMDA induced convulsions 

in the mouse was determined using the procedure of Chiamulera C et al. 

Psychopharmacology 1990, 102, 551-552. In this test the ability of the 

5 compound to inhibit the generalized seizures induced by an 

intracerebroventricular injection of NMDA·in mice was examined. Thus the % 

inhibition of the NMDA induced convulsions .when a compound of the invention 

was given at a dose of 0.1 mg/kg l.V. was determined and representative 

results obtained for compounds of the invention are given in the following 

10 table. 

Ex No. 
9 
12 
14 
16 
19 
31 
37 
40 
43 
44 

% Inhibition 
60 
50 
30 
30 
30 
40 
50 
40 
40 
40 
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Clalms 

1. A compound of formula {I) 

PCTIEP96/00840 

REPLACC:D s:-H.=.:ETS SG 

D Description : pa~'Jd ... :: .. to pagzd •••. 7 .. 
r-;tCla1'nil(S) • ....,,,~-.,.-,,u•' '10 •n n-r''"d &.5 ~ • I"" c;.~...., • • • • • • • L..., ~1C~.:;'""'· •• • • ••• 

D Ora•Ntng{s) : p:;;.ged •••. :-.. to paged •• :: •.• 

D Abstract : paged • • • • • • • to paged •• :-•••• 

~(Cli:,)nNR3CXNR1A. 

NH~ 
A~ 
~ ,~OOH 
~Nr . 
(R)m 

(I) 

or a salt, or metaboffcally labile ester thereof wherein R represents a group 
10 selected from halogen, alkyl, alkoxy, amino, alkylamino, dialkylamino, hydroxy, 

trifluoromethyl, trifluoromethoxy, nltro, cyano, S02R4or COR4 wherein R4 

represents hydroxy, methoxy, amino, alkylamino or dialkylamino: mis zero or an 
integer 1 or 2; 
A represents an ethynyl or optionally substituted ethenyl group: 

15 R1 represents hydrogen or an optionally substituted alkyl, cyoloalkyl, aryl or 
heterocyclic group; 
R2 represents hydrogen or alkyl; or 
R1 and R2 together with the nitrogen atom to which they are attached ·represent 
a 5· 7 membered heterocyclic ring which may contain an additional heteroatom 

20 selected from oxygen sulphur or nHrogen; 
R3 represents hydrogen or alkyl; 

25 

n is zero or an integer from 1 to 4 
X=OorS. 

2. A compound as claimed in claim 1 wherein m is 2 and R is chloro at the 4 
and 6 position. 

3. A compound as claimed in claim 1 or claim 2 wherein A is an 
unsubstituted ethenyl group in the trans configuration. 
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4. A compound as claimed in any of claims 1 to 3 wherein A, represents 
hydrogen. 

5 5. A compound as claimed in any of claims 1 to 4 wherein f\ represents 
hydrogen or methyl. 

6. A compound as claimed in any of claims 1 to 5 wherein R, represents 
hydrogen. C,_.alkyl optionally substituted by carboxyl, Cwcycloalkyl, phenyl 

10 optionally substituted by methoxy, 3-pyridyl, 4-tetrahydro-pyranyl. 

7. A compound as claimed in any of claims 1 to 6 wherein R,. R2 and f\ each 
represent hydrogen. 

15 8. A compound as claimed In any of claims 1 to 7 wherein X represents 
oxygen. 

20 

25 

9. A compound as claimed in any of claims 1 to 8 wherein the substltuent 

(CHJnNR3CXNR,R2 is at the 4 position on the phenyl ring. 

1 O. A compound as claimed in any of claims 1 to 9 wherein n is 1 or 2. 

11. 4, 6-Dichloro-3-((E)-2'-(4'-ureidomethyl phenylcarbamoyl) ethenyij 3-1 H-
lndole 2-carboxylic acid and physiologically acceptable salts thereof. 

12. A compound as claimed In any of claims 1 to 11 for use in therapy. 

13. The use of a compound as claimed in any of claims 1 to 11 in the 
manufacture of a therapeutic agent for antagonising the effects of excitatory 

30 amino acids on the NMDA receptor complex. 

35 

14. A pharmaceutical composition comprising a compound as claimed in any 
of claims 1 to 11 in admixture with one or more physiologiCally acceptable 
carriers or exciplents. 
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15. A method of treatment of a mammal including man for conditions where 
antagonising the effects of excitatory amino acids on the NMOA receptor 
complex is of therapeutic benefit comprising administration of an effective 

amound of a compound as claimed in any of claims 1 to 11. 

16. A process for preparing compounds as defined in claim 1 which 

comprises:-

(a) A process for preparing compounds of formula (I) in which A is an 

10 optionally substituted ethenyl group which comprises reacting a compound of 
formula{IQ in which R,, ffs, m and n have the meaning defined in formula (I), A is 

an optionally substituted ethenyl group, R5 is carboxylic protecting group and 
R6represents hydrogen or a nitrogen protecting group 

r?5'(CHz)nNHRa 

NH-V 
A-{. 

m-~. 
(R)m \ 

15 Ra 
(Il) 

(IV) 

with the compounds of formula (Ill) wherein X represents oxygen or sulphur 
20 and R 1,R2 have the meanings defined in formula (I) or is protected derivatives 

thereof, or the compounds (IV) wherein the R1 and R2 have the meaning 

defined in formula(I) or are protected derivatives thereof and R7 is optionally 
substituted phenoxy ,halogen, or imidazole group; 

25 (b) A process for preparing compounds of formula (I) ,wherein R, m, R5 and Rs 

have the meanings defined above and A is optionally substituted ethenyl group 
which comprises reading an activated derivative of the carboxylic acid (V) 
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ACO,H 

CO R 
I I 

M 

5 with the amine (VI) 

(VI) 

10 wherein R1 ,_R2.R3 ,n and X have the meanings defined in formula(I) or are 
protected derivative thereof; 

(c) A process for preparing compounds of formula (I) wherein A is optionally 

substituted ethenyl group which comprises reacting a compound of formula (VII) 

15 in which R and m have the means given above, Rs Is a carboxyl protecting 

group, R6 is hydrogen or a nitrogen protecting group _and Ra is hydrogen atom 

or a C1.4 alkyl group. 

~~. 
(R )m ~ 

• 
20 (VII} 

with an appropriate phosphorus reagent capable of converting the group CR10 
into the group 

This Sheet Has B 

II/ID"' 1ii1mr 
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~(CH,)nNf\CXNR1fft 

ACONH-'V 

PCT/EP96/00840 

wherein n,X,R3,R2,R1 have the meanings defined above for formula (I); 

5 (d) A process for preparing compounds of formula (I) wherein A Is an ethynyl 

group which comprises reacting compound (X) wherein R1 ,R2,R3,m, n, and X 

have the meanings defined in formula( I) or are protected derivatives thereof, Rs 

and Rs have the meaning defined in formula (II) with the proviso that R, is not 

hydrogen and R12 represents an halogen group such as chlorine 

10 

(R)m 

P
(C!-ia)nNR,CXNR1Rz 

~ 
N 

(X) 

with a strong base lithium bis(trimethylsilyl)amide; and if necessary or cleared 

15 subjecting the resulting compound to one or more of the following operations; 

(i) removal of one or more protecting groups; 

(ii} isolation of the compound as a salt thereof; 
(iii) conversion of a compound of formula (I) into a physiologically acceptable 

20 salt thereof. 

17. A compound of formula (II) 
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. r:x"fCHa)nNHR, 

NHtj 
-{.o 

(R)m \ 

Ra 
(Il) 

and salts thereof wherein A,, f\ and m have the meanings defined in claims 1, A 
5 is an optionally substituted ethenyl group, n is 1 to 4, l\is hydrogen or a carboxyl 

protecting group and R. is hydrogen or a nitrogen protecting group. 


