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5. A conpound as clainmed in any of clains_1 to 4 wherein Rlerr]
represents . hydrogen, (Jerr]al kyI optionally substitut ed by car boxyl ,
( err]cycl oal kyl , phenyl optionally substituted by nethoxy,

3-pyridyl, 4w6§g,g§¢dro pyranyl. 5 6. A conpound as cl crmEpogiseseny of
clains 1 to 5 wherein Rerr], Rerr] and R err] each represent

hydr ogen. 7. A corrpound as clainmed in any of clains 1 to 6 wherei-n
X represents oxygen. 10 8. A conpound as clainmed in any of

clains 1 to 7 wherein the substituent
(CHerr])nNR[err]CXNR[err]R[err] is at fthe 4 position on the phenyl ring.

9. A conpound as clainmed in any of clains 1 to 8 wherein nis 1 or 2. 15
10. 4, 6-Dichloro-3-[(E)- p noyl ) ethenyl] 3-1
H I ndol e 2-car boxyl f"goéé DEHQ%?% ?Mg‘l}@gﬁ@i&iept able salts
t her eof . 11. A conpound as clained in any of cI aims 1 to 10 for use
in therapy. %his mvanhori?relmﬂ‘%usﬁoﬁl hdBRTRIBHVALIVES, 3bobriResses Wﬂﬁir

clainms 1 to 10 .in.t ufacture. of a apeut| c e

ant agoni si ngPIASFU: 9 Bhagaciiliel Egmpositons Conigiri ﬁﬁm ng 15 el fheio

recept or5conmedmne y, ] par_ueular.Ait pmmnundnlaldamnpm which arenpoterit and
conpound as to@fa,ﬁ,halml to 10 in adm xture with one

or nore phyS|oIog|caIPy acceptab e carriers or excipients.

14. A process for preparing conpounds as defined in claim 1 which 30
conpri ses: - WO92/16205 describes 3-substituted 2-carboxyindole derivatives which are

useful in the treatment of neurodegenerative diseases. WO92/21153 aiso

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

16 We have now found a further novel group of 3-substituted 2-carboxyindoie
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 {l)

(CHNNR,CXNR,R,
NH@
a4,
\N)——CcooH
NH
(R)m
)]
or a salt, or metabolically iabile ester thereof wherein R represents a group
25 selected from halogen, alkyl, alkoxy, amino, alkylamino, dialkylamino, hydroxy,
trifluoromethyil, trifluoromethoxy, nitro, cyano, SO2R40r COR4 wherein R,
represents hydroxy, methoxy, amino, alkylamino or dialkylamino; m is zero or an
integer 1 or 2;
A represents an ethynyl or optionally substituted ethenyl group;



(a) ,A process for preparing conpounds of fornmula (1) in which Ais an
optionally substituted ethenyl group_which conprises reacting a conpound of

formula(ll) in which Rerr], Rerr], mand n have the neaning defined in

formula (1), Ais 3

an optional | y woibsssgsut ed et henyl group, R err] is carboxyl i eCHEPSsDEssd NQ
group and Rl err]represents hydrogen or a nitrogen protecting group
[err] 5 Rlerr]RRerr] NC=X  (I11)

Rlerr] Rerr] NC=XR[ err] (1v) wi th the conpounds of formula (I11)
wherein X represents oxygen or sul phur apd Rierr],Rerr] have the

nmeani ngs defined in formula (1) or is pr%t ected derivatives 10 t her eof ,
or the compounds (1V) wherein the R err] and R err] have the neaning

s opti onal 1 yRa BBRts HittrogSh oP st SREBhAY ibsiied Akt EcblRif BvBE" M ©' "
(b) A pr ocessm%ﬂﬂ-‘ﬁg conpounds of formula (1) wherein RR m Rferr]
and Rl err] 15Rgp represehischydrogenaralkid;’f oned above and A is optionally
USSP M Sy e
$§ ab7 membere&/ heterocyclic which may contain an additional heteroatom
selected from oxygen sulphur or nitrogen;
Rg3 represents hydrogen or alkyl;
niszerooranintegerfrom1ito 4
X=0orS.
10  The compounds represented by formula(l) can exist in more than one isomeric

form and all possible isomers are included in formula(l).

Thus when the group A in the compound of formuia(l) is an optionally substituted

etheny! group there can exist cis(Z) and (E) trans isomers and the invention

includes all such isomers and a mixture thereof.

15 '
For use in medicine the salts of the compounds of formula (1) 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 1o saits include both

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

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

25  Suitable physiologically acceptable base addition salts of compounds of formula
(1) include alkali metal or alkaline metal salts such as sodium, potassium,,
caicium, and magnesium, and ammonium saits, 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 () and/or salts thereof may form solvates (e.g.
hydrates) and the invention includes all such solvates.

It will be appreciated that the compound of formula (1) may be produced in vivo
35 by metabolism of a suitable prodrug. Such prodrugs include for example



[err]
4 =

with the am ne (V)
[err]

(VI

wherein R err], Rerr], Rerr],n and X have the meani ngs

defined in formula(l) or are 5 protected derivative thereof;

A process fowoRgemgsi Ng conpounds of fornmula (1) wherein A perewsioesasl | y

substituted ethenyl group which conprises reacting a conpound of formla

(VI 1)

car boxyl
group and R8 is hydrogen atom- or a (Jerr] alkyl group.

[err]

10

15

20

25

in which R and m have the neans given above, Rerr] is a

3

physiologically acceptable metabolically labile esters of compounds of the
general formula (I). These may be formed by esterification, for example of any of
the carboxylic acid groups in the parent compound of general formula (1) with
where appropriate prior protection of any other reactive groups present in the
molecule followed by deprotection 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
branched chain alky! 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 alky! refers to alkyl substituted by one or more hydroxy,
aminocarbonyl, carboxyl or amino groups.

The term optionally substituted ethenyl means an etheny! group optionally
substituted by 1 or 2 alky! grotips oran optionally substituted phenyi group and
includes both cis and trans isomers.

Example of such groups include ethenyl, 1-methylethenyl,2-methylethenyl 1,2-
dimethyletheny! or 1-phenylethenyl.

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

The term cycloalkyl refers to a C3.7cycloalkyl group which may optionally be
substituted or 1 or 2 C4.4 alky! groups e.g cyclopropyl, cyclobutyl,cyclopentyl,
cyclohexyl cycloheptyl or 2-methylcyclohexyl.

The term ary! refers to an optionally substituted phenyl groupora § or 6
membered heroaryl in which the 5-membered heteroaryl group contains 1 or 2
heteroatoms selected from oxygen sulphur or nitrogen and 6-membered
heteroaryl group containing 1 or 2 nitrogen atoms.

Example of suitable heteroary! groups include furanyl, thiophenyl, imidazolyl,
isoxazolyl, thiazolyl, oxazolyl, pyridy!, and pyrimidinyl.

(c)

protecting 10 group, R err] is hydrogen or a nitrogen protecti ng



15 wi th an appropriate phosphorus reagent capable of converting the

group CR[err]O into the group
[err] 20 wherein n, X, Rlerr],Rerr],Rerr] have the nmeani ngs
def kned above for formula (1); (d) A process for preparing

conmpounds of fwowshkassgl ) wherein A is an ethynyl gr oupp&tE®600840
conpri ses reacting conpound (X) wherein Rierr],Rerr],Rerr],m n, and X 25
have the neanings defined in formula(l) or are protected derivatives

thereof, Rerr] and R[err] have the nmeaning defined in formla (II)
W th the proviso that Rerr] is not hydrogen and R err] represents
an hal ogen group such as chlorine 4

5 [err]

The term optlonally substntuted phenyl refers to a phenyl group substituted with
up to 3 substituents selected from halogen, C4.4 alkyl, C4.4 alkoxy, amino,
alkylamino, dialkylamino, fluoro, chioro, hydroxy, trifluoromethyl, carboxyl or
methoxycarbonyl.

The term 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. ethoxycarbonyt), piperidino or pyrrolidino.
Examples 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 -dimethylmorpholino,
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 of formula (l) the group (CH,)nNR,XR.Rz may be atthe 2, 3or
4 position in the phenyl ring. Conveniently it is in the 3 or 4 position, and more
preferably the 4 position.

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

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

35 The group R is conveniently a halogen atom and preferably a chlorine atom.



(X 5 wth a strong base lithiumbis(trimethylsilyl)amde; and if

necessary or cl eared subjecting the resulting conpound to one or nore
of the follow ng operations; (i) renoval of one or nore protecting
grqups; (ii) isolation of the conmpound as a salt thereof; 10 (rii)
conver si on ofoseryssgpoound of fornmula (1) into a physiol ogi cadrEresess abl e
salt thereof. 15. A conpound of formula (I1)

[err] (rn) and
salts thereof wherein R[err] Rlerr] and m have the neani ngs defined in
claims 1, A IS an optlonally substituted ethenyl group, nis 1 to 4,
Rl err] is hydr ogen or a 20 carboxylsprotecting group and R err] is
hydrogen or a nitrogen protecting group. WO 96/ 27588

PCT/ EP96/ 00840

When A is a substituted ethenyl group it is conveniently substituted by a single
substituted at the 1-position.. 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.
10
Examples of suitable R, groups include hydrogen, alkyl e.g. methyl or ethyl, alky!
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.
15 '
Conveniently R, represents hydrogen or a methyl group.

The group Rs is conveniently hydrogen.

20  Apreferred group of compounds of formula (l) are those wherein R, represents
hydrogen, methyl, ethyl, carboxymethyl, phenyt optionally substituted by
methoxy, cyclopropyl, cyclohexyl, 4-tetrahydropyranyl or 3-pyridyl, R; represents
hydrogen or methy! and R represents hydrogen. Within this group of
compounds preferably R; and Rs each represent hydrogen. Most preferably Ry,

25  R;and Ryeach 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 (1) when n is zero conveniently X is oxygen, R, is
hydrogen, methy!, phenyl, 3-pyridyl, or cyclohexyl, R; is hydrogen or methyl and
Rs is hydrogen, or more preferably R, R, and Rs each represent hydrogen.
Within this group of compounds those wherein the group (CH;), NRaCXNR4R; is
in the 4 position, A is an unsubstituted ethenyl group in the tran configuration, m
35 is 2 and R is chilorine in the 4 and 6 positions are especially preferred.



6 For the conmpounds of fornula (1) wherein n is an integer from1l
to 4, conveniently R err] is hydrogen, ethyl, phenyl optionally
substituted by met hoxy, car boxymet hyl , cycl opropyl, 3-pyridyl or
4-tetrahydropyranyl and Rl err] and R err] are 5 hydrogen. Wthin this
cl ass of conmpowussnbizese wherein the group (CHerr])[err] PCI/EPY6/00840
NR[err]CXNR[err]R[err] is in the 3 or 4 position, nis 2 or nore
particularly 1, Ais an unsubstituted ethenyl group in the trans
configuration, mis 2 and Ris chlorine in the 4 and 6 positions are
preferred. A particularly preferred group of conpounds fromw thin
this class of conpounds are those wherei6X i s oxygen and nore 10
particularly R err], R err] and R err] each represent hydrogen. A
particularly preferred conmpound according to the invention is

6 di chloro-3[ (E)-2"'-(4"-ureidonet hyl phenyl car banoyl ) et henyl ] -1- H i ndol e-2

- car box yFommmthqnmnmmwbber frofnttstot4)er eof .

Furt her preferﬂ,gg;‘gm mgg %st
4, 6-di chl 3- t
B ool b
-ethylt t’ﬁourhydtoglrl hW'ﬂIirBtlmd dasﬁetmyﬁpq.mdslﬂlnsplv]fhermﬁﬁe group (CHzm,doI e
22 car ﬁoi(y:' Cdﬁﬁ, is nﬂ\ﬁagkﬁgﬁﬁe %%ﬂ{f‘; eularly1 Ajs
_o. gaer)c/)x;I ,elc orre ethény! group I the trans ¢o jon, mlsZandescpl oG in
4, 6bd| clhl or o- 3man&6mmmsammwmemwnmmmmmmmmmsz-
carboxylic acifiem
EE) 4, y diémjgagm%‘hg&asuﬁgﬁw enx army ﬂe‘%’?{gﬁ'}ﬂ‘ M| ndol e- 2

(E)-4,6-dichloro-3-[2"-(4"-cycl opropyl -ureido- rret hyl - phenyl car banoyl ) - vi-nyl

]- H 30 I ndgl %Wﬂlﬁ
(E) 4, 6-di chl oroIBig ! -urel orret’ﬁx‘rsd cﬁgrrc]!)'/rf ar 3#% |c’etshrryl]-l

H i ndol e- 2- car boxylic acid;
(E) 4, 6-di chl or dsadupqu-a{(ﬁ)-@'-(maidnmeth)dphdnybamamw)amdnyqﬂHd-m)dole-z-
carbamoyl §5  carboRjlittid and physiciohiaily Scceptabié saitsthirbor

Further preferred compounds of the invention include

4,6-dichloro-3-{(E)-2'- ( 4'-ethylureidomethyiphenylcarbamoyl ) ethenyl } -1-H-
20 indole- 2-carboxylic acid;
4,6-dichloro-3-[(E)-2'"- ( 4'-ethy|th|owe|domeﬂ1ylphenylcarbamoyl ) ethenyl] -1-H-
indole -2-carboxylic acid;
4,6-dichloro-3-{(E)-2'- ( 4'-phenylureidomethyl-phenylcarbamoy! ) ethenyi } -1-H-
indole -2-carboxylic acid;
25  4,6-dichioro-3-{(E)-2-(4-ureidoethylphenylcarbamoyl)ethenyl}-1H-indole-2-
carboxylic acid;
(E)-4,6-dichloro-3-{2' -(4'-phenyl-ure|do-phenylcarbamoyl)ethenyl]—1 H-indole-2-
carboxylic acid;
(E)-4,6-dichloro-3--2'-(4"-cyclopropyl-ureido-methyi-phenylcarbamoyl)-vinyi}-1H-
30 indole-2-carboxylic acid;
(E)-4,6-dichloro-3-{2'-(3'-ureidomethyl)-phenylcarbamoyl)-ethmyi}-1H-indole-2-
carboxylic acid;
(E)-4,6-dichloro-3-{2'{4'-(4"-methoxy-phenyl-ureidomethyl)-phenyt carbamoyil]
ethenyl}-1H-indole-2-carboxylic acid;



WD 96/ 27588
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(E)-4,6-dichloro-3-[2-(4-tetrahydro- pyran-4"-y| -urei do-net hyl) -
phenyl car banoyl ) - et henyl ] - 1H i ndol e- 2- car boxyl i ¢ aci d;

(E—)4 6- di chl owerodr2fsgs - (4' - ni coti n-3' -ure| do- et hyl - phenyl car bervendsiposad heny|
1H i ndol e- 2-carboxylic acid; 5

(E) 4,6-dichloro-3-[2'-(4'-car boxynet hyl urei do- net hyl - phenyl car banoyl )

et henyl ] - 1Hi ndol e- 2- car boxylic aci d; 4,6-dichloro-3-[(E)-2"- (

4' -urei dophenyl car bamoyl ) ethenyl] -1-H-ndole -2- carboxylic acid and
physi ol ogi cal | y acceptabl e salts thereof 7 10 The compounds of fornula
(1) and or physi ol ogl cally acceptable salts thereof are excitatory

am no acid an{eys, omu@_F (@ ,af)ﬁyyecp W ant agoni sts
at the strych |ne |nsen5|t ve egC|n I'n ng Site associated with the

NMVDA r ecept or pbenyicarkamoy!)-ethenyiliid-indole-2cathoxylig:acidoni st s of the NVDA

avant ageous. BrSHEGHELA 2 e gERHIT ab ot ey RAineyL e@hyf |

t he t r eqHkindolecR-carbexylictacidy of neur ot oxi ¢ damage or neurodegenerative
di seases. Thus t he conpounds are useful for the treatnent of

neurotoxi & i n]EHMMM{Z{4WbyIWMMﬁWWIbOI iC
stroke, henor gfiiegivl)- fiindcle-25RirBoxyiit acid; I schem a, cer ebr al vasospam

hypogl ycem a, FNX eri nat al hy o
arrest. The cggaﬁﬁk’pﬁq@%efﬁl Fﬁghg ’ﬁ@'ﬁ? 'Sf %(-'lﬁn%of a’
neurodegeneracamxrllmdasdpbyﬂom;cdm-mpjﬂa saltsltl'waefe AI zheiner's
senile denentia, amyotrophic lateral sclerosi s G utaric Acidaem a

Egpg, Spl hl-lg.barct séﬂgrrent! ?') St tus E&’I ectl , CﬁnéUSi |thn{?8£| es

neur odenger at @ OMW Amiao ﬂﬂdepf*abopm eMpre mua.mm they carene potent

epi |l epsy, sch

_nguroge%l c bl W Lrrl tat | V &der mwn%b@rgmg p‘;na;:'&‘;:

i ncl udi ng

ni coti ne, bentmmrem,lex. Morequen the: Sompounds  ofiHthep inventiomnexhibit can i ve

T ena g COURB0Y o of Uy, Thods doipourgs, g VS ek in he

conpl ex may gﬁ’P@%ﬂ gWﬂ %Rﬂg"o?@"%gﬁm?mlﬂﬁwf’é W@dﬂ‘r’@gs.es‘rhus
Thus the oompounds are useful for the treatment of neurotoxic injury which
follows cerebral stroke, thromboembolic 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
neurodegenerative diseases such as; Huntingdon's disease, Alzheimer's senile
dementia, amyotrophic lateral sclerosis, Glutaric Acidaemia type, muiti-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



the ability to bind at the strychnine insensitive glycine binding site was
determ ned using the procedure of Kishinoto Het_al. J Neurochem 1981, 37
WD 96/ 27588 PCT/ EP96/ 00840
8 = 1015-1024. The selectivity of the action of- conpounds of the

I nvention for wbeez7s88 sStrychnine insensitive glycine site \wegEpsinbssdped

I n studies at other ionotropic known excitatory am no acid receptors.
Thus compound of the invention were found to show little or no
affinity for the kainic acid (kainate) receptor, a-amno- 5

3- hydr oxy- 5- net hyl - 4-i soxazol e- propi onic acid (AMPA) receptor or at the
NIVDA bi ndi ng site. Conmpound® of the invention have al so been
found to inhibit NVDA induced convul sions in mce using the procedure

o ot el g SRR VR SRISTHL AR W Fisiner e T

denonst r at ed strychmaennsammvoeglyumlsntem wmmusincntuqhesmmerdnnowmece

usi ng gr gﬁ fHvenfion wereal of
Pharnacology 2 1%% 33 ln tlﬂ%ﬁ |vo perlnents
conpounds of '%’H@dﬁé‘m ﬁ ﬂ%f‘"%tﬁ'ﬁ??? E’“QQX A EINGF e n
adm ni st & ed Shydrosy-Srmethyledrisoxarzal apeopionic acudr(AMBA) recaptqufortat&tblIands
to inhibit pahRdipBsiee denonstrated in conventional anal gesic screens
such as those desCribed by J. J. Bennett, J. K Xi e Pain, 1988,41
87-107 The invention therefore prOV|des for the use of a conpound of
fornula (1) aGompours of mg/mvehm mwnmmdoumaal inhibit NMD& induceti| v

| abil e ester édiiudn stinu mf PRitedrd | Tridmilefd!! T Ye 8F

medi ci ne onl sin Q‘sa excitatory am no aci ds upon
t he NNDA?d e%%‘ﬁg ogy {1660) 102765

The neuroprotective activity of compounds of the invention may alsc be
demonstrated in the middle cerebral artery occulsion preparation in mice using

the procedure described by Chiamulera et al European Journal of Pharmacology
16 216 1892 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 (!) and or
25  physiologically acceptable salt or metabolically iabile 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 aiso provides for the use of a compound of formuia (i) and/or a

30  physiologically acceptable salt or metabolically labile ester thereof for the
manufacture 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 for a method for
35 antagonising the effects of excitatory amino acids upon the NMDA receptor



The invention al so provides for the use of a conmpound of formula (1) and/or
a 30 physi ol ogi cal |y acceptable salt _or netabolically |abile ester

t hereof for the manuf acture of a medi canment for antagonising the
effects of excitatory am no aci ds upon the NVDA receptor conplex.
Accor di ng t owassarsshier aspect the invention also provides fpeiErssmesand for
35 antagoni sing the effects of excitatory am no acids upon the NVDA
recept or WO 96/ 27588

PCT/ EP96/ 00840 9

conpl ex, conprising admnnistering to a_patient in need thereof an

ant agoni stic anount of a conpoune of formula (1) and/or a
physi ol ogi cal |y acceptable salt or netabolically labile ester

H;fe (raregl;lce h@P@P‘&t %@bﬂg‘ﬁ&%‘ﬁ&%‘a&x%ﬁﬁgﬁg S@é%ﬁﬁ%ﬁ?g&ﬂ“ﬁn@&# as the
treat ment ofmeuntef a compound of fermula Aﬁ’m&!ﬂ!& lly a 888K O iy ¢ her

be appreci ainfsiabdlichlly il #eterthereoR corrpound of the invention 10 required -
for use in treatment will vary with the nature of the condition being

treated the route of admnistration and the age and the condition of .the

patient 5  {twilibe apprecigted by:thase skilledin thea referenge berain 1o treatment ¢

physi ci an. |gxe#isoto?prophylaxish @cwéll adothes treatentest bstablished: diseases or
treatment will |caIIy be in the range of 2 to 800ng per day,

dependent u;? ‘route of adm nistration. 15 Thus for parenteral
admnistration a daily dose will typically be in the range 20- 100ny

preferably GOwiPfithes belappretiated it tndrarmmurutta eompodnd |oy tﬂmmmbh

t ldo) th Th
dggz fg dosh’é'glgucg‘ﬂ 'é% &'ﬁﬂﬂ?hﬁ%ﬂ ‘?@ g.Aag St ngle lQose r as dl gl ded ©
20 doses atagmmmomn meempgd the copsition of the:

three, four de will be ultifitelysatothéodiscretion of die 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 200-800mg 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 raw chemical it is preferable to present the active ingredient
25 as a pharmaceutical formulation.

The invention thus further provides a pharmaceutical formulation comprising a
compound of formula () or a pharmaceutically acceptable salt or metabiicially
labile ester thereof together with one or more pharmaceutically acceptabie

30 camriers 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.



VWhile it is possible that, for use in therapy, a conmpound of the invention
may” be adm ni st ered as the raw chemcal _it _is preferable to present
the active ingredient 25 as a pharmaceuti cal “formul ati on. The

i nvention thus further provides a pharmaceutical formulation conprising a

conmpound of fo{wyssarseg) Or a pharnmaceutically acceptabl e sal tpcayeposoosso

netabilcially | abil e ester thereof together with one or nore
pharmaceutically acceptable 30 carriers therefor and, optionally, other

t her apeuti c and/ or prophylactic i ngredients. The carrier(s) nust be
"acceptable' in the sense of being conpatible wi th the other

I ngredients of the fornmulation and not df#deterious to the recipient

t her eof . WD 96/ 27588

PCT/ EP96/ 0084Q
conposi ti ons JMesRmRasitionsicf the inveptien include these in Grmm@ﬂﬁ“ ?WHW at ed
for oral, bucdet oralarmmar aparenteral, ainhalation onsinéufflatiory nimplamt, anbr rectal

rectal ﬁi # W W H%Hi on is preferred. 5
Tabl ets and capsul'és tor ‘oral admnistration 'may contain conventi onal

exci pients such as bi ndi ng agents, for exanple, syrup, accacia,
ge: atin, | $or biTabiets and capsulesfor oral mmmm:m cehwmbomnuonal excipients
pol yvi nyl pyrr 0 r r.

m crocrystall :ur'i‘gﬂce | U dd"g elngéé @rc cdl Csym#' osp m sorbitol,

a
sorbitol ; | ubrifagacaath, mycilage .6f starch e Polyw WWHP Qne; ﬁ'&&?-l forgxampleg|
1? hpoI yet g)lbetole gtugavl moayh lhﬁallm ebthmeMMtarérQrcabimprWtabg
starch or sodi . en c i um
| auryl sul phate. “ﬂ1 “t‘brfﬁtaﬁ fof %E a@oa € ccga‘%r £ta?'(si)élrre oé&well

known i n ¥he Rolyetaylane glyagl,qsmca disy Em- Mr'@‘ma starchor sodium 1 of
exanpl e, aquecsu-cmglydollatesosmn'gcawms such assbdiﬂmdaaryﬁmlbhahns‘l‘hsm or

\i/lellt)e(irrgr ot her sﬁqﬁ?}b ﬁ.g%‘?g geﬂ%re use %qu gd tubir'ée?naqﬂa‘?l ons

may contain cdfeRaa %W in theform of, for example, AyEOUS, OF Oy sions,

solutions emuisions, 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 conventiona! additives such as suspending agents, for

example, sorbitol syrup, methyl celiulose, glucose/sugar syrup, gelatin,

hydroxyethyicellulose, 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.

For buccal administration the composition may take the form of tablets or

lozenges formulated in conventional manner.
30 : :
The composition according to the invention may be formulated 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



exanpl e, sorbitol syrup, nethyl cellul ose, glucose/sugar syrup, gelatin,
hydr oxyet hyl cel | ul ose, carboxynethyl cellulose, alum niumstearate gel or

hydrogenat ed edi bl e fats; enulsifying agents, for exanple, |ecithin,
sorbitan 20 nono- ol eate or acacia; non-aqueous vehicles (which may

i ntl ude edi bl wooskmsss f or exanpl e, alnond oil, fracti opeiEsdeosaenut
oil, oily esters, propylene glycol or et hyl al cohol; solubilizers

such as surfactants for exanpl e pol ysorbates or other agents such as
cycl odextrins; and preservatives, for exanple, nethyl or propyl p-

hydr oxybenzotes or ascorbic acid. The conpositions may al so be fornul at ed
25 as suppositories, e.g. containindgltonventional suppository bases such
as cocoa butter or other glycerides. For bucca

adm ni stration the cqnpositiqn. t ak e formof tahlets or

| ozenges forﬁﬂ?@?eﬁ“‘gh kﬁrﬁ&l h'fg dt persing @ s itoRIGHy

accordi ng t oadjuesters\and ibuffering bgaritsrculpﬂ eaujﬁslorSparAllctaahvely the active

adm ni strati t FQ 'sUitas |‘% o)
%memh%g lsér)eihsgnf eg In un| t Hose ?ﬁ)th o o 8%

inj ection ma ormin anpoul es, or o
nul ti-dose c%‘ﬂ"!ﬂ %‘F?P before seied preservative. The conposi ti ons

may take8such forns as suspenS|ons 35 solutions, or enulsions in oily or

aqueous vehi Eb?%dnﬁrﬁﬁ’trﬂﬁﬁh 6y Hrhetioh thi tothysiuhds according to the ?Qeﬂﬁ&%?@8

PCT/ EP96/ 008 agents
Such ns ol uEPTYEently SelvATA i, the, fam, of B, 8ecEAl, SHER, REeSESAion frpm
adj ust er s angrdasufised npadmnlvdtmrthaH usg uet oas sui%hblar rpropeitsnt, tsuchacasve

[ ngredi ent Wﬂ r " oﬂ:ﬁﬁ‘aﬁﬁ&l&tﬁﬁ'ﬂ cl e,
sterl a érzegH&' e ore uée §Q

adm ni sftPat | m "\g&?pm ant: SyFlia%, FB'OM!"WWM&W» are

conveni ent | ylmﬂiloroﬂnudmemaﬁee dichiorotetrafiuorosthiane, s carbonp rdioxidé aor oother om

pressuri sed gl gl Mor' HomU8 hubuiderth | Gaddf 8PS pRidsurissif BefsSol the

di chl orodi f | uor onet hane
di chl or o- t et GYFRGR, R May be determingd, by TQY}Q'& ') valyentn deliyer,g) metered
propel | ant, smdunts di chl orodi f | uor onet hane, -

15 _
Altermatively, for administration by inhalation or insuffiation, the compounds
according to the 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 insuffiator.

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.
Thus for example, the compounds of the invention may be formulated with
suitable polymeric or hydrophobic materials (for example as an emulsion in an
acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for
example, as a sparingly soluble salit.
30
The compositions according to the invention may contain between 0.1 - 99% of
the active ingredient, conveniently from 30- 85% for tablets and capsules and 3-
50% for liquid preparations.



trichl orofl uoronet hane, dichloro-tetrafl uoroethane, carbon di oxide or other
suitable gas, or froma nebuliser. In the case of _a pressurised aerosol the
dosage unit may be deternined by providing a valve to deliver a netered
amount 15 Alternatively, for admnistration by inhalation or

I nsul ati on, t mo0s2seeUNds according to the invention npyrksssessse
formof a dry powder conposition, for exanpl e a powder m x of the
conmpound and a suitable carrier such as | actose or starch. The powder
conposition nmay be presented in unit dosage formin for 20 exanpl e
capsules or cartridges of e.g. gelatin, or blister packs from which the
powder may be adninistered with the ai dadf an inhaler or insufflator

The conposition according to the invention may al so be fornulated as a

depot epar ati op,  Su | o ctinn rmul ations nmay be. adm ni stered
by i ol ant at KPRuRds f qeratSLionid (i snctsina Siefbor oay bR pfehared by 1R or by
i nt ranmuscul ageneqabmﬂmds cutlined heneinafien lm&uﬁﬂlwmuewmlpnmmgrwm

i nvention may gl; %ﬁh@a%&ﬁhedhrﬂ\w&smbméﬂ ﬂ"ile&ydrophObl c

rraterlals(fo s an enulsion In an acceptable oil) or ion
exchange res 'parl ngly sol ubl e derivatives, for : exanpl e, as
‘a spari n§ly sol ubI e sal t. The conpositions accordi ng to t he

i nvention may, d{)ﬂ% option nt,
conveni ently fr m 30 95‘V or tab ets ca 'g /ofor
liquid prepafMi red from the Mﬂ??gﬁt‘ inwhich Ry, R,,mang

PCT/ EP96/ oosm the meamng defined in formula (I), A is an optionally substituted ethieny!

Conpounds of W ed by the
gener al t hods oﬁ herel nafteg nﬁthe oW ng sécgrrlﬁg'taélon, t he
groups Iipgrr rr] R[err], Rlerr] are as defined for the
conpounds of forrrul a (I) unI ess otherwi se stated. 5
Conpounds of formula (1) in which Ais an opti % t ut ed et henyl
group
Y
A
o
N—coor,
N )
®Rm \
Re
m
RiRNC=X (1) RiR;NC=XR, awv)
16

by reaction with the compounds of formuta (lil) wherein X represents oxygen or
sulphur and R 4R2 have the meanings defined in formula (l) or is protected
derivatives thereof, or the compounds (IV) wherein the R and R2 have the
meaning defined in formula(l) or are protected derivatives thereof and Ry is
20 optionally substituted phenoxy ,halogen, or imidazole group followed where
necessary or by subsequent removal of the carboxy! protecting group Rs and

any nitrogen protecting group Rg

The reaction with the compound (Il) is conveniently carried out in a solvent such

25 as tetrahydrofuran or aqueous tetrahydrofuran, a halohydrocarbon (e.g.
dichloromethane), or acetonitrile optionatly in the the presence of a base such as
triethylamine, and at a temperature with the range of 0 - 80°C.



may be prepared fromthe conpounds of formula(ll) in which Rerr], Rerr],
m and_n have the neaning defined in fornula (1), Ais an optionally
substituted et henyl group, R err] is carboxyljic protecting group and
Rlerr]represents hydrogen or a 10 nitrogen protecting group

[err] wo9627588 Rl err] Rlerr] NC=X  (I111) PCT/EP96/00840
Rerr]Rerr] NC=XR[err] (IV) 15 - by reaction with the conpounds of
formula (111) wherein X represents oxygen or sul phur and
Rlerr]Rerr] have the neanings defined in fornmula (I) or is protected
derivatives thereof, or the conpounds (I1V) wherein the R err] and R err]

have t he nmeani ng defined in formgBa(l) or are protected derivatives
thereof and R err] is 20 optionally substituted phenoxy , hal ogen, or
i mi dazol e group foll owed where necessary or by subsequent renoval of

the carboxyl Thereactionwiththe sompound @W)is preferablycpmied euldnra gelvenrtsuchy
group Rlerr] asa halohy’&hﬁ:drm(ég;;&bbm&mﬁ%aﬂm%éﬂ (elg. tetraRyIreRNran). | v
rao

ot r ahydr of urSn B 1h.r 0 ihic)' ot ieiitafe AN range of
acetonitril e ©oMm tempergtureta the refiux \erapenature of the isalvent and aptionally in the

triethyl gn nepregénterof @ base Budh Lis® a'tertfary 'dmindne.g. Yiethylaniing.c'When the

\F/,\QT? E/F,nggg 8 4@action is carried out using a compound of formula (IV) wherein Ry is gnalogen

the reaction is conveniently carried out at a temperature with the range 0-60 °C.

Suitable carboxyl protecting groups R for use in these reactions include allyl,
10 alkyl, trichloroalkyl, trialkylsilylalky! or aryimethyl groups such as benzyl,
nitrobenzyl or trityl.

When Rg is hitrogen protecting examples of suitable groups include
alkoxycarbonyl e.g. t-butoxycarbonyl, arylsulphonyl e.g. phenysulphonyl or 2-
16  trimethylsilylethoxymethyl. )

in a further process of the invention compounds of formula (l) ,wherein R, m, Rs
and Rg 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)

ACO,H

A\ CO R
2 &

N

m W
v)
25
ith the amin
w a .' eV (CH,IPNR,CXNR,R,
H,

Vi



The_ reaction with the conmpound (1V) is preferably carried out in a solvent
such as a hal ohydrocarbon (e.g. dichloronethane) or an ether (e.g.

t et r ahydr of ur an) or an am de (e.g. N, Ndinethylformam de) at a
tenperature with the range of roomtenperature to the refl ux

t enper at ure oWobérsssol vent and optionally in the 5 pr eseRCHEPH6/0084Da S
such as a tertiary amne e.g. triethylam ne. Wen the reaction is
carried out using a conmpound of fornmula (IV) wherein Rlerr] is hal ogen

the reaction is conveniently carried out at a tenperature with the range

0-60[err]C Sui t abl e carboxyl protecting groups R err] for use in
t hese reactions include allyl, 10 al k¥4, trichloroal kyl ,
trial kylsilylalkyl or arylnethyl groups such as benzyl , ni t robenzyl

o oups. 1 el udersin RT KGR %o 'W%ﬁﬂ%%@ﬁ%%ﬁﬁ@%&fﬁhéﬁil )
e.g. phenysulPMB#yﬂCbﬂV!ﬂ\'Ol ntremovaln a
further procwmmWWWyﬁﬁe&m&hbm Rpn Rerr],

m Rerr] have the neani ngs defined above and A is

optionally substituted ethenyl group may be prepared by reaction of
an acti v&t ed Suitebleactivatediderivatives of the carbexy Igreup e corresponding

[err] acyfhalide, mixed drihytifide, Aittivited Ebter such as a thioester or the derivative
[err] formed between the carboxylic acid group and a coupling a&gljn such as that
used in peptide chemistry, for example carbonyl diimidazole or a diimide such as
dicyclohexyicarbodiimide.
10
The reaction is preferably carried out in an aprotic solvent such as a
hydrocarbon, a halohydrocarbon, such as dichloromethane or an ether such as
tetrahydrofuran.

15  Suitable carboxyl protecting groups Rg for use in these reactions inciude allyi,
alkyl, trichloroalkyl, trialkyisilylalky! or arylmethyl groups such as benzyl,
nitrobenzy! or trityl.

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

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 (V) with 2,2'-
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-dimethylformamide or acetonitrile.

Compounds of formula (I) wherein A is optionally substituted ethenyl group may
also be prepared from compounds of formula (Vi) in which R and m have the
means given above, Rg is a carboxyl protecting group, Rgis hydrogen ora
nitrogen protecting group and Rg is hydrogen atom or a C4.4 alkyl group.

35



WD 96/ 27588

PCF/ EP96/ 00840 14

wherein R err], Rerr], Rerr],n and X have the neanings defined in
formula(l) or are protected derivative thereof, followed where
necessary bywopuskamssgient renoval of the carboxyl prot est¢rEoeaissd P

Rl err] and any nitrogen protecting group R err]. 5 Suitabl e activated
derivatives of the carboxyl group include the corresponding acyl
hal i de, m xed anhydri de, activated ester such as a thioester or the
derivative formed between the carboxylic acid group and a coupling
agent such as that used in peptq48le chem stry, for exanple carbonyl
di i m dazole or a diimde such as di cycl ohexyl car bodi i m de. 10

The reaction is preferably carrhg%;out in an aprotic solvent such as a

hydr ocar bon, a hal ohydroca ch as dichl oromet hane or an ether such as
tetrahydrofuran. 15 S e arbox protecting groups R err] for use in
‘these reactions include 4 28| kyl, trichloroal kyl,

tri.al kyl'silylalyl or arylfethy N groups such as benzyl, ni t robenzyl
or trityl. Sui t &BI@ ni tﬂ)gen protecting groups R err] include

al koxycarbonyl e.g. t- 20 but o car bonyl , aryl sul phonyl e.g.

phenysul phonyl or 2- ﬂﬂDnethyIS|IerthoxynethyI The

activated derivatives of the carboxylic acid (V) nay be prepared by

This 25 ' EXCERgn v i@ ééérﬁeﬁaéym#hégﬁﬁﬁﬁ%#%éﬁﬁ#i%ﬁ'ﬁﬁ& thiol

These ebt er group CR:O iinto theygrospi ent | y be prepar ed by treating the carboxylic

acid (V) with 2,2'- di t hi opy FXNRfany| phosphine in a

sui tabl e aprotic solvent suc ’HU ether e.g. tetrahydrofuran, a
hal ohydr ocar bon e. g. dichlor an n am de e.g.

N, N-di met hyl for manmi de or acetonitrile. Compounds of fornmula (1)

wherein A |M‘PMR3,R&EG§!WUWB defipei gbaysfor formula (3) feliowad
prepared fr wherenpcessedry orf ddsiredibyaemdval ofithe clarbolylardifel nitrbgere t he

protecting group.

10
When Rg is a nitrogen protecting example of suitable groups includes
alkoxycarbonyl e.g. t-butoxycarbony! or 2-trimethylsilylethoxymethyl or
arylsulphonyl e.g. phenyisulphonyl.

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

In one embodiment of this process the reaction may be carried using a
phosphorus ylide of formula (Vill)

CHNNR,CXNR,R,
(R)),P=CHCONH ’@

(Vi)

20

25 wherein Rg is an alky! or phenyl group, and R4,R2,R3z Xand n
have the meanings defined above.



means given above, Rlerr] is a carboxyl protecting group, Rerr] is

hydr ogen or a nitrogen protecting group and R err] is hydrogen atom
or a (Jerr] alkyl group. 35 WO 96/ 27588

PCT¢ EP96/ 00840 [err]

(Vi) bwo ssposggon wi th an appropri ate phosphorus reagepére®godsse Of
converting the 5 group CRlerr]Ointo the group

[err] ' wherein n, X, Rlerr],Rerr],Rerr] have the neani ngs defi ned
above for forrmula (I) foll owed where necessary or desired by renoval
of the carboxyl and/or nitrogen protecting group. 10 When R6 is

a nitrogen protecting exanple of suitabl#groups includes
al koxycarbonyl e.g. t-butoxycarbonyl or 2-trinethylsilylethoxynmethyl or

aryl sul phonyl _e.g. enyl su onyl . 5 Suj tabl e carboxyl protectin
or oupe. |l o HaTegRior ik camed qutin aprabs splyBnt suth as eqqt%rgfifﬁgﬁnyﬁi\e&y| Yor
aryl met hyl gr suph asdpd-dioxahe ang prefesabiyokitn heating e.gr 40-120Y,
In a further embodiment of the process the reaction is carried out using a
phosphonate of formula (IX) :

(R,DO),OPCH(R“)CONH—-@

(IX)

(CHINNR,CXNR,R,

10  wherein R4 represents hydrogen, C4.4alky or optionally substituted pheny!;
Rigrepresents C4.4alkyl and R, ,R2, R3 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)
(CHINNR,CXNR,R,
s
N
- R12
D—coR,
N
(R)m k’
X)

20 _
wherein R1,R2,R3,m, n, and X have the meanings defined in formula(l) or are
protected derivatives thereof, Rg and Rg have the meaning defined in formula
(11) with the proviso that Rg is not hydrogen and R12 represents an halogen
group such as chiorine, with a strong base lithium bis(trimethyisilyl)amide,

25 foliowed by the removal of protecting groups Rg and Rg.



I n one enbodi nent of this process the reaction nmay be carried using a
phosphorus ylide of formula (VIII) 20

[err] 25 wherein Rerr] is an al kyl or phenyl group, and
Rlerr],Rlerr],Rlerr] X and n have the neani ngs defi ned above.

WD 96/ 27588 WO 96/27588 PCT/EP96/00840
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reaction is carried out in aprotic solvent such as acetonitrile or an ether
such as 1, 4-di oxane and preferably with heating e.g. 40-120[err]. In

a further enbodi ment of the process the reaction is carried out using a
phosphonate of formula (1X) 5
[err] 10 wherein Rerr]

R er 117 epr eIl er‘ﬂfé mgﬁfgﬁ“&m#ﬁ%ﬁ#ﬁw%am g

defi ned abo@hda &Cout in an aprotic sol vent
such as tet mm&mmmpd R5 and RgMaybeé rémioviid by dotiventiénal procedures.
Compounds of formula(l) wherein A is an unsubstituted ethenyl group with the
5 cis configuration may be prepared from the corresponding compound of formula
(1) 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 the above reactions the carboxy! protecting group R5 may be removed
by conventional procedures known for removing such groups. Thus compounds
when Rg 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  orbase hydrolysis. Thus when Rg is alkoxycarbonyl e.g. t-butoxycarbonyl or
phenyisulphonyl it may be removed by alkaline hydrolysis using for example
sodium hydroxide or lithium hydroxide in a suitable solvent such as
tetrahydrofuran or an alkanot e.g. isopropanol.

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 (1) with the appropriate
alkali or alkaline metal hydroxide.

Metabolically I_abiie esters of compounds of formula (i) may be prepared by
esterification of the carboxylic acid group or a salt thereof or by trans
35 esterfication using conventional procedures.



15 _ Conpounds of formula (1) wherein Ais an ethynyl group may be prepared

reaction of the conpound (X) [err]
(X) 20 wherein Rerr],Rerr],Rerr],m n, and X have the neani ngs
defkned in fornmula(l) or are protected derlvatlves thereof, Rlerr]
and Rl err] havewobezrsssani ng defined in fornula (rr)y wi i’brfhﬁmwvi so
that Rerr] is not hydrogen and R err] represents an hal ogen group

such as chlorine, with a strong base lithiumbis(trinethylsilyl)am de, 25
foll owed by the renoval of protecting groups R err] and Rerr].
WD 96/ 27588
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reaction is carried out in an protic solvent such as ether e.qg.
t et rahydr of ur an and a tenperature within the range -20 to +20 [err]C.

The protecting groups Rerr] and Rlerr] nmay be renoved by conventi onal
procedur es. Conpﬁmmbdmlaf(ll)‘mayrbbmparwmm an dctivatetderivatibe bf t ut ed

et henyl group cldﬁ’) guration may be prepared fromthe
correspondi ng conp un§ or rr?ﬂ'ﬁgr&b (I') wherein Ais ethynyl or a
protective derivative thereof by reduction using hydr ogen and
pal | adi um or a cal ci um carbo | ead oxi de support as catalyst,

fol |l oned V\éhere necessary (e nRgR,, Pr ot ect i ng group.

Xi)

wherein R3 has the meaning defined in formula (1) and R43 is nitrogen

10 protecting group as defined above for Rg, using similar reaction conditions for
those described above for the reaction compounds of formula (V) with
compounds (V1) followed by the removal of the nitrogen protecting groups R13.

Compounds of formula (V) wherein A is an optionally substituted ethenyl group

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

15  (Rg)3P=CH CO2But or phosphonate (R100)20P-CH (R14)CO28ut using
similar reaction conditions for those described above for the reaction of (Vi) with
the compounds of formula (Vi) or (1X) followed by removal of the t-butyl
protecting group.

20 The compounds of formula [ wherein R4, R3 and m have the meanings defined
in formula (1), A is an optionally substituted ethenyl group, nis 1to 4, Rs is
hydrogen or a carboxyl protecting group and R6 is hydrogen or a nitrogen
protecting group are novel compounds and useful intermediates for the
preparation of the corresponding compounds of formuia (1).

25
Thus in a further aspect the invention provides compounds of formula (Il)
wherein R4, R3 and m have the meanings defined in formuta (1), Ais an
optionally substitued ethenyl group, nis 1 to 4, Rg is hydrogen or a carboxyl
protecting group and Rg is hydrogen or a nitrogen protecting group and salts

30 thereof. Particularly useul compounds of formula (ll) are those wherein A is an
ethenyl group in the trans configuration, mis 2, R is chlorine in the 4 and 6
positions and Rg3 is hydrogen, and more particularly n is 1 or 2. Conveniently
the group (CHx)nNHR, is at the 4 position in the phenyl ring.



10 In any of the above reactions the carboxyl protecting group R err] may
be*renoved by conventional procedures_known for renpving such
groups. Thus conpounds when Rlerr] is an al kyl group, this may be
regoved by hydrolysis using an al kal'i metal hydroxide e.g. lithium
hydr oxi de orwpaghtses hydroxi de in a sol vent such as aPCHEPG/08840 €. J.

et hanol or isopropanol, followed where desired or necessary by 15 t hat
addition of a suitable acid e.g. hydrochloric acid to give the

correspondi ng free carboxylic acid. In any of the above
reactions the nitrogen protecting group nay be renoved by

conventional procedures known for renp¥®ng such groups, for exanple by acid
20 or base hydrolysis. Thus when R err] is al koxycarbonyl e.g.

t -.but oxycar hgnyl or hen I | ] Vi l'i ne
hydrol ysi s u ?’ﬁ%‘?"“é’?ﬁﬁ?’g“‘?‘ “"W%ﬁ@ﬁﬁ%&g‘@%iﬁﬁﬁ#woxi de
in a suit ablandselective antagonists at the strychnine insensitive binding site en the-NMDA g

i sopr opanol . comiplexol ogi cal Iy acceptable salts of conpounds of formula
(I') may be prepared by treating the corresponding acid with an
appropriate base in a suitable solvent. For exanpl e al kali and

al kal i né® metGompeunds of formuda (Vi) areceitiver &nown maybe prepared according tathen e

metal hydr oxpregessdescriBed fif EPNUW568138 8Ad WIDP047204608.car bonat e t her eof .
Alternatively alkali or alkaline netal salts may be prepared by direct
hydrol ysis of 30 car boxyl protected derivative of conpound of forrmula (I)
with the appfhseompeunds of formula (Viil) and HX) are eitherknewnicpmpounds or may

Met abol i cal !bbbl%?hl'ﬁ B andlegels Metioas té'thesk destribadfor the Kimre prepared by
esterif atl%gthge carboxylic acid group or a salt thereof or by trans

35 esterfi Sing conventi onal ;)rocedures. WO 96/ 27588
PCT/ EP96/ 00SHwe compounds of formula (V) or (Vl) are either known or may be prepared

Conpound of difgiethdds'desthbedfor ahIRFOES compourds. act i vat ed derivative of

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

(CHnNR,ONR,R,
(R,,0),0PCH(R,JCONH’ E

{x1n)

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

with the phosphonate (I1X)
20
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:

25
- Melting points (m.p.) were determined on a Gallenkamp m.p. apparatus and are
uncorrected .All temperature refers to °C.infrared 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 intemal standard , and are assigned as singlets (s), doublets
(d), doublets of doublets (dd), triplets (), quartets (q) or multiplets (m). Colum



carboxylic acid(V) and amne (XI') [err] 5

(XI) wherein R err] has the neaning defined in fornula (1) and
Rlerr] is nitrogen 10 protecting group as defined above for R err], using
simlar reaction conditions for t hose described above for the
reacti on conpowuwiss/zysssf ornmula (V) with conmpounds (V1) fethpriioday t he
renoval of the nitrogen protecting groups Rerr]. Conmpounds of
formula (V) wherein Ais an optionally substituted ethenyl group . may

be prepared from conpound of forrmula (VII) and a phosphorus ylide 15
(Rlerr])[err]P=CH CO err]Bu[err] or phosphonate
(Rlerr]Of[err]OP-CH(R[err])Cd err] Bu[ errpgusi ng simlar reaction
conditions for those described above for the reaction of (VII) with

t he conpounds of forrmula (VII1) or (I1X) followed by renpval of the t-butyl
protecting gr chpemathographywassapiaraut over silicagel{Merck /NG Ramstaadh. |, Rierr]

ang {npa;/edt hfe Mﬂmmd abbreviations sh@USad i tekt) EA= bihyPdcetste] CHe | v
substituted e n

car boxyl prote #hhgn i 'W%“#T[Jﬁ@d%ﬂﬁi%ﬁh‘a'%{% @%Q&&a%y
protecting gr cWpsik SOanmgnmeversmhyﬂrquﬁmep tef 8= roem
preparati @& ofteiparetare’ espondi ng conpounds of formula (1). 25 Thus

in a further aspect the invention provides conmpounds of fornula (11)
wherein R err], R err] and m have the neanings defined in fornula (1), Ais
an optionally substitued ethenyl group, nis 1 to 4, Rerr] is
hydrogen or a clatermediated prot ecting group and Rlerr] is hydrogen or a
nitrogen protecjd 0 ¢
conpounds of fo

t he tranamoan Ris chlorine in the 4 and 6
positions and err e and nore particularly n is .
Conveni ent |y odium hydrige { geumﬂmmW dnyqimethyiformaraide (ﬁ%ﬂ@“‘bn in
tng; / EESQ}’B Ogillggcooled at 00 then a solifdr’6Y £€fiéhloro-2-ethoxycarbonyl-3-(E)-{2"-tert-
butoxycarbonylethenyl)-1-H-indole (5.14g) in dimethylformamide (40ml) was
added .The reaction mixture was stirred for 45 min at 0° then phenyisulfonyl
15 chloride (1.87ml) was added and the solution stirred ovemight atr.t.. The
solution was poured into a 0.5N aqueous solution of hydrochloric acid and
extracted with ethyl acetate (400mi). The organic phase was washed with a
solution of sodium hydrogencarbonate and brine then dried and evaporated
obtaining the fitle compound as a yellow solid (6.64g) R¢=0.78
20 (ethylacetate/cyclohexane=1/2 as eluant).
TH-NMR (CDCl3): 8.05 (1 H;d).8.01 (2H,d); 7.97 (1H,d);7.63 (1H.,t); 7.52 (2H.}),
7.28 (1H,d); 6.15 (1H.d);, 4.51 ( 2H,m); 1.50 (8H,s); 1.43 (3H,t).
IR (Nujol) (cm-1): 1724 (C=0);1711.

25 termedi
E)M,6-dichloro-2-ethoxycarbonyl-3-(2'-ca ethenyl)-1-phenyls l-
indole
Intermediate 1 (6.6g) was dissolved in formic acid (200ml) and stirred for 3 hrs
then evaporated affording the title compound (5.8g)



19 The conpounds of forrmula (I1) wherein Rlerr] and Rerr] are

hydr ogen _are al so _potent and selective antagonists at the strychnine

i nsensitive binding site on the NVDA receptor conpl ex 5 Conpounds
of .fornmula (VI1) are either known may be prepared according to the

process desaydbgsisgsn EP No 568136 and WO 94/ 204605. rONEPSOOWP@MUNCS Of .
formula (VIIl) and (I X) are either known conpounds or may be prepared
by anal ogous nmethods to these described for the known 10 conmpounds.

The conpounds of forrmula (V) or (VI) are either known or may be prepared

usi ng nmet hods descri bed for anal ogous conpounds Conmpounds of
formula (X) may be prepared from corrpgunds of formula (VIl) 15 and a
phoshonate (XI1) [err] using simlar

t HNE.68¢aH]t); 5D |
\r/\ne?ﬁ It(r)\Q g(r)\n:gt#o'ﬁgt(gw'éfe%(dmraoﬁmwader ﬁm 2 6( vte)ntlon(zrlr.{agj b)e nor e

ful Iy under s{.88d1idie; 65I(Mgﬂ§1<ﬁ?ﬂ@b15°(9ﬁsshﬂé by way of

i IFlustration only. In the I ntermedi ates and Exanpl es unl ess

ot herwi se stated: 25 Melting points (mp.) were determ ned on a

Gal | enkanp nMus and are uncorrect ed .All terrperature
refersréo [e : , ‘ ‘

i nstrurment . 4.6-dichHiOrD-¢-pthOXYCAroonyl- - Ao L=t Lt A LT et ’

recorded at ' ' ' 1indule dovvnfield (d) from
30 Me[err] assl

S US | ' ‘ ' a-ar ned as S|ngl ets
(s), doubl et Mtennadlateec(;nmmmmdemerwMﬁm g@@l‘ B apdR.2'quartet s
(a) or multi glebs dinde’3-4Bg) and triphenylphosphine (4g) were added. The
reaction mixture was stirred for 2,5 hrs at r.t. until the mixture was a clear
10 solution. Then 4-amino-N-fert-butoxycarbonyl-benzylamine (2.44g) was added
and the solution was refluxed for 3.5 hrs and overnight at r.t..The solvent was
ev.aporatad and the solid triturated with dichioromethane (100ml) then filtered
affording the fitle compound (4g).
TH-NMR (DMSO): 10.4 (bs, 1H); 8.09 (2H;d);8.00 (1H,d); 7.95 (1H,d);7.82
15 (1H.%); 7.70 (2H,1); 7.62 (2H,d);7.65 (1H,d); 7.30 (1H,t); 7.18 (2H,d). 6.51
(1H,d); 4.48 (2H,q); 4.06 (2H,d); 1.40 (SH,s); 1.30 (3H.1).

Intermediate 4
E ichloro-; oxycarbonyl '-{4’-aminomet! enyl
20 o] 5 8, Ol dole

Intermediate 3 (2.5g) was suspended in dichioromethane (25ml) and
trifluoroacetic acid (10ml) 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 extracted with ethylacetate. The
25 organic layer was washed with brine, dried and evaporated affording the title
compound (2.1g).
1H-NMR (DMSO): 10.34 (s, 1H); 8.07 (2H;d);8.00 (1H,d); 7.93
(1H.d);7.80(1H,1); 7.69(2H.t) 7.65 (1H,d);7.63 (2H,d), 7.30 (2H,d); 6.49
(1H,d);5.00(2H,vvb); 4.47 (2H,q); 3.73 (2H,s); 1.31 (3H,t).
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chromat hogr aphy was carrier out over silica gel (Merck AG Darnstaadt,
Germany). The follow ng abbreviations are used in.text: EA = ethyl acetate,
CH = cycl wiosgarseg DCM = di chl oronet hane. Tlc refers to trgrErbédosdo
chr omat ogr aphy on silica plates. Solution were dried over anhydrous
sodi um sul phate. rt = room 5 tenperature I nt er mredi at el

(E) 4, 6-di chl or o- 2- et hoxycar bonyl - 3-(2' -tert-but oxycar bonyl et henyl )-1- 10
phenyl sul f onyl -i ndol e Sodi um hydride (D.35g) was dissolved in dry
di met hyl f or mam de (60m )and cool e at O[err] then a solution of

4, 6-di chl or o- 2- et hoxycar bonyl -3-(E)- (2" -tert-

but oxycar bonyl et henyl )-1-Hindol e (5.14g) in dinethylformamde (40m) was
added . The reaction m xture was stirred for 45 mn at O[err] then

phenyl sul fony| ntermediated de (1.87n) was added and the solution stirred
overnight at r.t c Q 0 a, 0. 5N aqueous

sol ution of hydrisems v 2t hyl acetate
(400nt). The or gshervicirbamoviietheifiictiphenitsalfonyl-indolg ol uti on of sodi um
hydr ogencar bonate and brine,t evapor a obt ai ning the

Y temagiafaA (240) wet dissalypd fy ' tpiaiyrofupan (80mi) s cooied S

thyl acet at e/

LA i it o e i O |

7.28 (1Ha); 6 mmapowm(nmsoudpmqm The. résctigaiinbdure was

IR (NUj 7

(B) 21, 6. d )chl( S%GQ{MM@)”%‘@MP%W WI a‘{)ﬂ%ﬁﬁds‘ﬁm onyl -

:izgms'?i rred for diﬂﬂﬂl lob‘tiinﬁ:g(tﬁe dlnnf O'[ hmect ?tC: g ((:(230021u21d

“B50y' 90 "°" thaRni (oMsO): 10587, H): 07(2Hd)799(1l-|d)q w
(1H,d);7.80(1H,t); 7.69(2H,t) 7.84 (2H,d).7.61 (2H,d); 7.19 (2H,d); 6.50

(1H,d);6.37(1H,t);5.50(2H,8);4.47 (2H,q); 4.11 (2H,d); 1.40 (9H,8); 1.31 (3H,}).

15

carba -{-phe dole

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

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

400C 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; RE=0.28 in
ethylacetate/cyclohexane=2/1)
25 termediate
6-dic -gthoxycarbon -2'<{4'-ethylthioureidomet
enyle ethenyll- enyisulfonyl-indo

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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[err]H-NVR (CDCl [err]): 8.05 (1H;d);8.01 (2H,d); 7.97 (1H,d);7.63 (1H t);
7.52 (2Ht); 7.28 (1Hd); 6.15 (1H d); 4.51 (2H m; 1.50 (9H, s);
1.43 (3H). WO96/27588 |nternediate 3 5 PCT/EP96/00840

(E) 4, 6-di chl oro- 2- et hoxycar bonyl -3-[-2"-(4"'-N-tert-butoxycarbonyl am no

met hyl phenyl car banoyl ) et henyl] - 1-phenyl sul fonyl -i ndol e

Internediate 2 (5.14g) was suspended in dry tetrahydrofuran (300m) and
2,2 - di pyridyl disulfide (3.36gé and triphenyl phosphi ne (4g) were
added. The reaction mxture was€8tirred for 2,5 hrs at r.t. until
the m xture was a clear 10 sol ution. Then

4- am no- I\I—tertatbﬂgmmwwmw ﬂt t u qﬁﬁ“’ lig and the
at r. o)

solution was refluxed for 3.5 hrs and overnlg vent was
evapor at ed ancobtained wasdriturated withcdiethylethesiand filtered:-obtaining themmude t hen

(D60 10, 4 (?mﬁ%?%aﬂﬁ?m&*@%%ﬁﬁy“ﬁmH 0 78215

SR v et s e nc i)

s ).
e et o ' thacetaidybiohesirie=2r)
(E) 4, 6- di chl or tH-NMR (DMSO)! #0.35! s31l-ﬁ)231'17”(2ﬁl%. )E@wthélhp*l%
car banoyl ) et he #&w ei-@,{)j”' fon dr afe 3 (2.59)
was suspended a # H{‘Bﬁn@? (Z,H)Q)J 24 (2H, d).'ft8-|7f4(2l'.|) & (tH,d);aci d
1om d R h t
e he: sovertS A AATRAGEAST (R S (ML i ih a 10
sol utlon of sodium hydrogencar bonate and extracted with ethylacetate. The
25 i hed with brine, dried and ted affordi
the ticig © Inibtiedifi8g"5"7) “1“9) T er TH VR (DVBO) : 10.34 (s,
1H); 8.07 (2H;{E)4,8-diehlotos

To a suspension of 4 6-dichloro-2-ethoxycarbonyl-3—(E)-(2'-carboxyethenyl)1 -
H-indole in dry tetrahydrofuran (250ml) 2,2'-dipyridyl disulfide (2.77g) and

15 triphenyiphosphine (3.3g) were added. The reaction mixture was stirred for 3
hrs at r.t. until the mixture was a clear solution. Then 4-amino-N-fert-
butoxycarbonyl-benzylamine (2.01g) 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 dichloromethane (80ml) then filtered affording the fitle

20 compound (4g).
TH-NMR (DMS0):12.6 (1 H,bs); 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.1).
IR (Nujol) (cm-1):3312-3125 (NH); 1717 (C=0);1678(C=0); 1640 (C=C).

25
ediate §
4-N-teg-bugggcgrbon!!amlM!!;gngnxlamige

Di-tert-butyl-dicarbonate (1.069g) was added to a 0° cold solution of 2-{4-
aminophenyl)-ethylamine (0,667g) in ethylacetate (5 ml) . The reaction



(1H.d);7.80(1H t); 7.69(2H t) 7.65 (1H d):7.63 (2Hd): 7.30 (2Hd); 6.49

(1H,d);5.00(2H wb); 4.47 (2H_q); 3.73 (2H's); 1.31 (3H t). ___ WO
96/ 27588 ) PCT/ EP96/ 00840
22 + Internediate 5 :

(E) 4, 6-di chl owo9grsshoxycar bonyl -3-[-2'- (4" - urei donet hyl PCI/EP96/00840
phenyl car banoyl ) et henyl ] - 1- phenyl sul fonyl -i ndole 5 Internedi ate 4

(2.1g) was dissolved in dry tetrahydrofuran (80m ) and cool ed at

O[err]. Trimethylsilylisocyanate (0.94nm ) was added and the reaction

m xture was stirred at 10 for 3hrs. A white solid precipitated. The
reacti on m xture was stirred o night at r.t. then the
precipitated was filtered and washed with di et hyl et her obtai ni ng

(211 0) 7 90" ( o whs gifba &P rt.for §1y3 SdYaB Yo precoifited Tr'hverk 0/, )

7.61 (2H d); was®evapbraldd usdarovacuum and the solid ‘wastrituratediwitrcpatigaums) , 4. 47

£ g e .7

car banoyl ) et | f onyl -i ndol e I nternediate 4 (0.2500Q)
was dissglved in dry tetrahy rofuran (2.6m). Et hyl i socyanat e
(0.155m ¥ was added and the reaction mxture was stirred at

40[err] C for l4gd precipitates and the solvent was evaporat ed
under 20 vacu he sol i d obtalned was trltuated mnth dlethylether
and filtered, ~

4,6-diehloro-z-ethoxycarbonyl-a-(E)-(z'-carboxyaﬂ'aenyl)1 -H-indole (0.5g) was

10 suspended in dry tetrahydrofuran (41ml) and 2,2'-dipyridy! disulfide (0.46g) and
triphenyiphosphine (0.55g) were added. The reaction mixture was stirred for 3
hrs at r.t. until the mixture was a clear solution. Then intermediate 9 (0.39g)
was added and the solution was refluxed for 3.0 hrs. The solvent was
evaporated and the solid was triturated with dichloromethane (20mil) then

15 filtered affording the title compound (0.5g;R¢=0.6 in
Ethylacetate/CH=1/1;m.p.=2450 dec.). -

Intermediate 11 -
=3-[2’ {4’ -buto -ami enylcarbamo' 4.6~
20 dichloro- Q- ic acl esfer

2,2'-Dipyridy! disulfide (3.760 g) and triphenylphosphine (4.476 g) were added
to a suspension of intermediate 2 (4 g) in dry THF (100 mi) and the solution
was stirred at r.t. 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 tor.t.
25 the precipitate obtained was filtered giving the title compound (4.610 g) asa
yellow solid.
1H-NMR (DMSO): 12.58 (bs), 10.086 (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).



25 I nternediate 7

(E)4, 6-di chl or 0- 2- et hoxycar bonyl -3-[-2"-(4'-et hyl t hl our ei donet hyl

phenyl carbanoyl') ethenyl | -1-phenyl sul fonyl -indol e Internediate 4
(0.212g) was dissolved in dry tetrahydrofuran (5nl).

ethy|ISOthIQﬁyQ@9hﬁ (0.155m ) was added and the reaction np¢riposbvas
stirred WO 96/ 27588

PCT/ EP96/ 00840 23

at r.t. for 2hrs. The solvent was evaporated under vacuumthen the solid
obtained was triturated wth diethylether and filtered obtaining the crude
conmpound whi ch was purified by col um 2 r omat ogr aphy
(ethylacetate/cyclohexane 1/1) obtaining the title conpound (0.125g;

Rl.err] =057 ethyl act at e/ cycl ohexane=2/f1) [ err] H NWVR
(DMSO) : 10. 3 : —=%. 07 (2H;d); 8.00 (1H,d);7.94 (1H,d); 7.80

(1H,t); 7.69(2Ht) 765(1H d) 7.62 (2H,d);7.24 (2Hd); 7874(2H) 6.5
(1H,d); ; 447(2Hq) 337(2Hq) 131(3Ht)

(3Ht). 10 Denge phonvist - ) A

(E) 4- dlchlor02eh ol

t er t but oxy caFECHITERIT T ‘ AN A PO &

To a sugpens; f 4, 6-dichl oro-2- thoxycar bonyI 3- (E) (2 -car boxyet henyl ) 1-

Hindole in ry tetrahydrofuran 250m ) 2, 2' -di I dISU|fIde (2.779)
and 15 t r iAseiutionofintermeadi 1‘63@4151'%3)3'%&5“#%%"!\{ agded 08 ure was

ti d f t
T 5 ot o Wied ssperibich & schim idd (0 11 & edol sGeiich i iers 2l L 1
and t he sol uiin dry DMF (10mhi)iat0P. The reactidrombdur® wassstirred atthisterpperalurer . t . . The

3|OLKFQ£ omﬁfhgﬁﬁéﬁrﬁg nd : he . m(&qy'quqﬂgwﬁ‘nm acorrpound

(49). 10 omﬁgvsddﬁemﬁn(mﬁaduanﬁnmms stirkéd Wr(mﬂasl)thdwas (1H,d);
7.63 (2Hd); 7.50 7. 344 1H, t ﬂ- d{sp 2H, d) ;
6.75 (1H, d); MM‘%( mi) an MHV@P@H m3Whe 31 ()
organic extracts were dried and evaporated under reduced pressure to give the
title compound (3.057 g) as a yellow solid.
1TH-NMR (CDCI3): 8.16 (d), 7.98 (d), 7.97 (d), 7.63 (1), 7.55 (), 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).

terme 13
f2’-{4’-amino-phenyica = enesul nyl-4.6-
dichloro- ole-2-ca i ] ester

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 aéid. Trituration with ethy! acetate and filtration of the solid obtained gave the
title compound as a trifiluoroacetate salt. This salt was dissoived in ethyl
acetate (300 ml) and washed with NaHCO3 (3 x 200 ml; 5%). The organic
extracts were dried and evaporated under reduced pressure to give the fitle
compound (1.993 g) as a yellow solid.



IR (Nujol) (cnferr]):3312-3125 (NH); 1717 (C=0);1678(C=0; 1640 (C=C). 25
Internediate 9 4-N-tert-butoxycarbonyl am noet hyl - phenyl am ne
Di-tert-butyl-dicarbonate (1.069g) was added to a O[err] cold solution of
2-(4- am nophenyl ) -et hyl am ne (0, 667Q) | n ethylacetate (5 m)

The reacti on wo9s27s88 WO 96/ 27588 PCT/EP96/00840
PCT/ EP96/ 00840 24

m xture was stirred at r.t. for 4 hrs and a white solid precipitated. The
sol vent - was evapor-at ed under vacuum and the solid was titurated
W th petrol eum ether, then filtered affording the title conpound
(1.099g ;Rerr]=0.9 in et hyl acet a8;: m p=52[err]).

I nternedi ate 10

()4, 6. di chl or o13:NMR (DMSO)Slo7! AR B 7 6ST8), 1088 (8] 7703y, 7268 RATDY ! ) -

et henyl] - 1- Hi ndol e- carbox [fc acid, et hyl este

4, 6-di chl or o- 2- Eﬁﬁdﬂ»l&%ﬁyeﬂ(méﬂﬂ@hM)ﬂﬂ‘ﬁWa13H-I-(l)-ndol e (0.59)
10 A 1 m d 2,2 -di dyl
\é\?zulfide ?gsggg@ﬂwﬂ ’).'ﬂb? %ny p osp i ne zanSg) wer eI géziledy The

reaction m xture was stirred for 3 hrs at r.t. until the m xture
was a cl e% sol Hﬁlon ;i E El I nternmedi ate 9 (0. 399) was added and the
sol ution S 0 hrs The sol vent was evaporat ed and
the solid was tyg $hedulfe BgLd B b g ol b ered

affording the ti
Et hyl acet at e/ C Internediate 11

G ehlor o- 11+ a&@{%ﬁi@éé@i@%@ﬁﬁ%ﬂé G L G S e
di sul fi de (3. 76Urimpthyisilylisocpémate (D.034 mil 85%]) wad added and tive soldtich was
10 stirred at r.t. for 3 h. An other amount of trimethyisilylisocyanate (0.034 mi;
85%) was added and the reaction mixture was stirred at 500 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 title compound (0.101 g) as a solid.
~ 1HNMR (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=0).
20
intermediate 15
4-amino-benzyl-urea
Trimethylsilylisocyanate (3.2 ml; 85%) was added to a solution of 4-amino-
benzylamine {1.55 ml) in dry THF (40 ml). A white solid precipitated. The
25 reaction mixture was stirred at r.t. ovemnight then the precipitate was filtered
and washed with ethyl acetate giving the title compound (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) (cm1): 3437, 3317 (N-H); 1641 (C=0)



to a suspension of internediate 2 (4 g) in dry THF (100 m) and the

solfution was _stirred at r.t. for 2.5 h. .

. 4-(tert-Butoxycarbonyl anm no)aniline (2.792 g) was t hen added- and
the reaction mxture was refluxed for 2 h. After cooling tor.t. 25 t he
precipitate wooenrsssl was filtered giving the title conpounde¢HE®EH8) as a
yel | ow sol i d. [err]HHNVMR (DVBO) : 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). WD 96/ 27588
PCT/ EP96/ 00840 25
I nternmediate 12 27

(E) - 1- benzenesul phonyl -3-[2'-(4' -tert-but oxycar bonyl - am no-
phenyl car banoyl - phenyl ] - 4, 6-di chl or o- 1H-i ndol e- 2- carboxylic acid et hyl

ester 5 A solution of internediate 11 (2.410 g) in dry DVF (30 m)
was added tomm rred suspension of sodi um hydride (0.181 g; 80%

suspenS|on | :;Eil :

reaction ﬁ]th e or 30 mn then
benzenesul f orpl BY Or ange

ANE RO d y . K | .
susbensio, et ”@i&e oz e &@é‘éluﬁ%owef’eéw?éeﬁté?i?,ow?ﬂs) The

Hlerr]. The

or gani ¢ ext r ypiZOOVE)IR dfy THF (wﬁl &ﬂﬁawﬂﬂﬁﬁhﬁfQBWh%M gi ve
t he title corrpound(30 géaas a yellow solid [err] H NWMR
(CDA [err]): Goolest ot The peecipitated-obtained)was iltered givingtheditieicompound | q)

7.35 15 (ck?.mb&gs(éi&aaﬁ‘éﬁm(sa) 6.38 (d), 4.48 (m), 1.5 (s), 1. 38 ().

I nt di at
( E) egm[ez' a( 4' TH-NMR (PMSO): 10.24bs)y B)Sa{ba}: 8,07 (d). T:891d) 792 (h.GhBm), 6-
10  7.22(m), 6.93 (m), 6.48 (d), 4.47 (q), 1.31 (1).

IR (Nujol) (cm~1): 3391, 3290 (N-H); 1734, 1661, 1651 (C=0).

intermediate 17
nesulphonyl chlo ' {4’
15 enylcarba 1 “1H-i 8-2-C. acid

Dimethylicarbamoyl chioride (0.040 mi) was added to a stirred solution of
intermediate 13 (0.200 g) and triethylamine (0.050 mi) in dry THF (4 ml} at
0°C. The reaction mixture was refluxed for 8 h, cooled to r.t. then diluted with
water (50 ml) and extracted with ethy! 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 sluant to give the wr_r_
(0.159 g) as a pale yeliow solid.
TH-NMR (DMSO): 10.23 (s), 8.24 (s), 8.07 (d), 8.00 (d), 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=0).

Intermediate 18
E 2'-tert-butoxycarbonyl-e ichloro-1H-indole-2-carbo
acld i aster



di chl oro- 1H-i ndol e- 2-car boxylic acid ethyl ester 20 Trifl uoroacetic
acid (13 mM) was added to a stirred suspension_of internediate 12
(3.368 g) in dichloronmethane (40 m) giving a dark red solution. The
reaetion mxture was stirred at r.t. for 1 h then the solvent was renoved
under wWobsoeses pr essure. The oil obtai ned was repeat edpyrarveoisds

wi th diethyl ether and dried on the rotary evaporator to renove any
residue of trifluoroacetic 25 acid. Trituration with ethyl acetate and
filtration of the solid obtained gave the title conpound as a
trifluoroacetate salt. This salt was dissolved in ethyl acetate
(300 nl) and washed with NaHCO err] (3 x2800 m; 5% . The organic

extracts were dried and evaporat ed under reduced pressure to give the title

gg})gggg / (()38191833&)1%%"33 {1 §/65%) Wls added in two 0.5 g porfibnEto% éé%on of
E(r?r)r r] H NVR ( DIVE(Qrt-bﬁloﬁicqrber)yImCﬂ‘ng-tggl)enybl'ﬁ%phl:)ium'brﬁTidayA @) in9 ( ? , ( 7j 68
) . S )
iy, oerbbonyad iy Bnee e avoiione Fiaiobln ag bl s i (¢
l( E; erlrrEdl ate 14? fs-dad'lnloro-md%le-zﬁ?arbo late (5 was addeg and the relachog mixtulre
enzenesu on i chl or o- - - ur ei do- phenyl car banoyl ) -
et henyl ] - Bh-i ndﬁﬁ%Mﬂfﬁﬂl @@Bu@mamnﬂ@?@w )‘R" " Eﬂ?ﬂﬂ!z%gg 13
0. 100 t
(5. 598 9. a2, i uathd vl e Btined for @ n. A ol ik f iy nal
h. An ot her anpbutoxycarboriyimethylene)-triphenyiphosphorgre (35:1g)was added and #®2) was
dded dth '

20114 prect pi ¢ AeRgtor ol Wi ehiied ok dsfifioRty T, Afdrconlife .01, ta dilidh,
re5|h dge was di w_afEeﬁedﬁnﬂw?géwﬁn&bkﬁdﬁ%O?thmtaﬁdeg*gargotbﬁam t
washe W waj er e grgani.c extracts were_dried.an e ven
was removil 15 were m“‘* gr"@ggﬁ |'??gu%mw|:|€“¥ 0. 101
g) as a solid. by ash chro ﬁ@hﬁ@ihexhﬂaw et5834%s(é|§antt8§% (m,
8.00 (d), 7.90 (d), 781(n) 69 and 65 (m and d)
7.34 (d), 6.47 theitlexompoundy2.2p)as & white solisk

TH-NMR (CDCla): 9.2 (bs), 8.33 (d), 8.25 (d), 7.19 (d), 6.4 (d), 5.3 (m), 1.54

(), 1.40 (d).

15
Intermediate 19
3-{2-ca -ath i -jH-indole-2-ca c acl
isopropyl este
A suspension of intermediate 18 (2.180 g) in formic acid (250 ml) was stirred at
20 r.t. for 3 h then the acid was removed under reduced pressure to give the {itle

compound (1.85 g) as an off white solid.

TH-NMR (DMSO): 12.58 (bs), 12.37 (bs), 8.25 (d), 7.50 (d), 7.31 (d), 6.38 (d),

5.17 (m), 1.33 (d).

25 INTERM 11

3-tert-butoxycarbonyl-aminomethyi-aniline

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 700C for 4 h and refluxed for 2



(t). IR (Nujol) (cnmferr]): 3500-3200 (N-H); 1720,1663 (C=0). 20
I nternedi ate 15 4- am no- benzyl - ur ea
rimethyl'siTylTsocyanate (3.2 m; 85% was added to a solution of 4-am no-
bepzylamine (1.55 nl) in dry THF (40 mM). A white solid precipitated. The
25 react iwpogiiyagsUr € Was stirred at r.t. overnight then tpormpyaosqitate

was filtered and washed with ethyl acetate giving the title
conmpound (1.2 g) as a white solid. [err] H NVR (DVSO) :
6.79 (d), 6.46 (d), 6.11 (t), 5.40 (s), 4.90 (s), 3.95 (d). I R
(Nujol) (cnmferr]): 3437, 3317 (N-H); 1641 (C=0O. WD 96/ 27588
PCT/ EP96/ 00840 29 27

| nternedi ate 16

bheny car band) en Hiyed 1 asorder L Hielion fomr vl ilbreg hhf Wedhed

(Pge%logl)sf(r:lyd T mu?e mm xturmewamgngrlgfﬂlmuqmr aag r1n3n
then Rhase Wﬁ%&ﬁﬁ%@f 9@%ﬁ§m§ﬁwfed g1 i o
the title CO’%Bﬁhtdunde Gedﬁﬁes r%STﬁe rified by flash [ er r ] H NMR
0 0 oritoraiabi ssoeb 1 o sk v Bplly

3 1651 (C=0. | nt di at
(1$rr[ el (%@i@g esu:_% ng&ﬂﬂuﬁ]m | oro-3 ( (4) di met hyl -urelndgE rr§5| e
-NMR

phenyl car bano mQDplj)l—Vﬂrlc(ni)Es 72&:55(m), 4i78 (bm)(4.221(d), 370 ¢thm), 1.46
Di met hyl car ba(r;s)yl chloride (0.040 m) was added to a stirred solution of

10 Intermediate 21

4,6-dichloro-1H-indole-2 oxylic acid i | ester
2,2-Dipyridyl disulfide (0.334 g) and triphenylphosphine (0.398 g) were added
to a solution of intermediate 19 (0.371 g) in dry THF (7 ml) and the reaction
15 mixture was stirred at r.t. 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 eluani followed by
trituration with diethyl ether. Filtration of the solid obtained gave the title
20 compound (0.300 g) as a white solid.
1H-NMR (DMSO): 12.52 (bs), 10.17 (s), 8.23 (d), 7.60 (d), 7.58 (bs), 7.51 (d),
7.38 (), 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
8-dichioro-2-etho. -J(E}-2'-{4'-ethylureidophenylcarbamoyl
ethenyl]-1-phenyisulfonyi-indole
To a solution of intermediate 13 (281 mg) in dry tetrahydrofuran (3 ml) ethyl
isocyanate (0.179 ml) was added and the reaction mixture was stirred at 40°



intermediate 13 (0.200 g) and triethylamne (0.050 m) in dry THF (4 M) at
0C. The reaction m xture was refluxed for 8 h, cooled to r.t. then diluted

W th water (50 m) and extracted with ethyl acetate (3 x 50 m).
Thes organi ¢ exracts 20 were dried evaporated under reduced pressure. The
resi due was pumwo seeisssy flash chromat ography using etpglEmesissd € as
eluant to give the title conpound (0.159 g) as a pale yellow solid.
[err]HHNWVR (DMSO : 10.23 (s), 8.24 (s), 8.07 (d), 8.00 (d), 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) (cmerr]): 3298 (N-H); 1736, 1661, 1643
(C:O). I nternmedi ate 18 30

(E)-3-(2'-tert-butoxycarbonyl -ethenyl)-4, 6-di chl oro-1H i ndol e- 2- carboxylic

aci d i sopropyl ®5%rs. The solvent was théif eVapdratédunder vacuum andthesohd
PCT/ EP96/ 00840

Sodi um hydri de ¢btainedyras trilucatedwithudisthyletiverar fijtepasd, M&SHWWIMMh of
(o opanar” 3 CHOIAG BHiub corlgRBB (40 3336 b sg0r Ce (5.4 9) I
et hyl - 3- f or nyl - 1H-NMR (DMSG}: aom(ot-lobs)wecs?eem ba); B06/{2h, en)( B.99)(1Hd); added

et B oD T O ah. mi TS Rod TREGHE M y 7.62 @M, m 7306 aged

and the reflux marmmwa)f@osﬁw btY\ 4. 47 (2, c@r@wtznfmﬁtﬂmau 1), 1.02

butoxycarbonylnethy ene) trlphenylphosphorane was added and t he

reaction m xtur@ refluxed for additional 3 h. After cooling tor.t. the
sol ution mas poured into water and extracted with ethyl acetate.
The organic extracts 10 were dried and evaporated under reduced
pressure. The rhﬂnﬂhgﬂ!ﬂﬁ&burlfled by fl ash chronmat ography using
cycl ohexa » the title conpound
(2.2 g) a =DC [err]) 9.2 (bs), 8.33
(d), 8.25 (d), ‘ fonvilindBld d) - 15

To a solution of intermediate 13 (207 mg) in dry tetrahydrofuran (3 mi).
cyclohexyl isocyanate (0.213 ml) was added and the reaction mixture refluxed
at 800 for 4 hrs and at r.t for 48 hrs. A solid precipitated and the scivent was
15 evaporated under vacuum. Then the solid obtained was triturated with
ethylacetate and filtered to obtain the title compound (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).
intermediate 24
8-dichloro- oxycarbonyl-3-ItE)-2'-(4'-
clo ureido lcarbamoyl) et henylisulfonyl-indole

25 To a solution of cyclopropane carboxylic acid (0.144 mg) in dry toluene (5 ml),
TEA (0.253 ml) and diphenyiphosphorylazide (0.392 ml) were added and the
' réaction mixiure 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 80°



| nternedi ate 19
(E)y-3-(2-carboxy-ethenyl)-4, 6-di chl oro-1H i ndol e- 2-carboxylic acid

i sopropyl ester A suspension of intermediate 18 (2.180 g) in formec
acid (250 m) was stirred at 20 r.t for 3 h then the acid was renoved
under reduced woe&smsse to give the title conpound ( lpcSfErdsoaso 2N
off white solid. [err]HHNVMR (DVBO) : 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

| NTERMEDI ATE 20 3-tert-but oxycarbonyl - am nonet hyl -ani |l i ne

I ron powder (0.797 g) and cal ci um hydri de di hydrate (0.105 g) were added to
a solution of 3-tert butoxycarb®tyl am nonet hyl nitrobenzene (0.400
g) in ethanol (8 mM; 95%. The reaction mxture was stirred at

sgrerr1C tor, < die A THE fonnein/of ine'eyslopropy isccyenateYartoldwiy IR ap she,

washed with resulting sblution wais aidded 1t a solutioarof intermediatest 3(254 ang)irt drywat er
and the aqueou

h d with, ethyl, o, T '
Xt racts wer o detratwarafyrdn (4 i), and fa reaciir mikind stodgian J08; tar Kis. i
residue was purpratipilated solid Was fiftered aridd'WasReéd Witk ethyidcetdle 1o ubtaitedme/ et hy!

acetate 1:1 as eluant to give the title conmpound (0.301 g) as a
col ourl es® oil .M(1P8MQ)4—F‘WR2§@DG [err]): 7.11 (m, 6.72-6.55 (n),

4.78 (bm, 4.2 b (TR . i 21
(ool D & Z TR tOKBON 1D 24 1A ey 8.26 (11 518,00 (24 o) B.OT(FATBLTHS -
4, 6-di chl or o- 1HIHd) ¥ B2 1 tt) X7t (2H,4); 7666 €1 t)1%.566 21 od); 7.36 (2H, d); 6.50
(1H, d); 6.35 (1H, bd), 4.49 (2H, q); 2.54 (1H, m), 1.34 (3H, t), 0.63 (2H, m),
0.42 (2H, m).

10
Intermediate 26
Oro- 0 onyl-3-[{E)-2'-{4'-
re envil-1 sulfon ole

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 foliowed 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 nicotiny! isocyanate readily prepared was added and
the reaction mixture stirred at 60° for 4 hrs and at r.t. overnight. The solid
precipitated was filtered and washed with ethylacetate to obtain the title
25 compound (180 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 (SH, m-d-d); 7.41 (2H, d); 7.30 (1H, m); 6.48 (1H, d), 4.47 (2H, q),
1.32 (3H, ).



2,2' -Dipyridyl disulfide (0.334 g) and triphenyl phosphine (0.398 g) were
added to a solution of internediate 19 (0.371 9) in dry THF (7 m)
and the reaction 15 mxture was stirred at r.t for 3 h. A solution of
internediate 20 (0.289 g) in dry THF (4 m) was then added and the
sol ution was webdasxggd for 1h. The sol vent was renovegdrErdoissd cduced
pressure and the residue was purified by flash chr omat ogr aphy usi ng
cycl ohexane/ et hyl acetate 65:35 as eluant foll owed by trituration.
with diethyl ether. Filtration of the solid obtained gave the title 20
compound (0.300 g) as a white solid. [err]HHNWVR (DMSO) : 12.52
(bs), 10.17 (s), 8.23 (d), 7.60 (d), 7.38 (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 I nt ermedi ate 22

4, 6-di chl or o- 2- et hoxycar bonyl - 3-[ (E) - 2- (4' - et hyl ur ei dophenyl car banoyl )

et henyl ] - 1- ph¢stenmediate @8- i ndol e To a solution of internediate 13

(281 ng) in dry, . pate (0.179 nl)
was added and =% . WO

96/ 27588
PCT/ EP96/ 00840

for 5 hrb. Thé‘mbohhonuﬁmhﬂmpmpMXﬂmd(ﬂmmm uhdytthbesel(ﬂ

CPL et e e i WE o' B R BB 8
>250[err]. added andithé reaehibh ridktifed wad Stirfdd atlit. fora1).5 his. Theréattionawas 8. 06
A S0 S Mo X7 A CH R A AN
4.47 (2H, Qq); Mwﬁﬁhhzm ahd e sdiventrbmoted 2The residue M'theh)dlssolved
| ntermedi ate 23 10 6- di chl or o- 2- et hoxycar bonyl - 3-[ -(4' -
10 in toluene (4 ml) and stirred at 80° for 1 hr. The formation the
tetrahydropyran-4-yl isocyanate is foliowed 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 60° for 4 hrs. The solid precipitated,
- was filtered and washed with ethylacetate to obtain the title compound (166
mg). m.p. >250°.
TH-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, 1), 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).

EXAMPLE 1
8-dichloro-! 0. rbonyl-3-]-2’'{4'-aminomethylph amovyl
25 envi]-1- ole
To a suspension of intermediate 8 (0.6g) in dichloromethane (6.8ml),
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 (500ml). The organic layer



cyclohexylureidophenylcarbanDyI) et henyl ] - 1- phenyl sul f onyl -i ndol e
To“a solution of internediate 13 (207 ng) in dry tetrahydrofuran (3 m).
cyclohexyl 1socyanate (0.213 nl)- was added and the reaction m xture

refl uxed at 80[err]Mfor 4 hrs and at r.t for 48 hrs. A solid
preci pit at edw@vdnisge sol vent was 15 evapor at ed under vacpgepoblossaot he
solid obtained was triturated with ethyl acetate and filtered to
obtain the title conpound (40.3 ng). mp. >250[err] . [err] H NWR .

(DVBO): 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 (183 bd), 4.47 (2H, q); 3.4 (1H m,
1.8-1.2 (10H, : 13(3H 20 t) | nternedi ate 24

4,.6-di chl oro- gz (4 . .
cycl opropyl uré’gop enyI car aﬁé%ﬂ ' pmlpgm?%me 25 To

a sol ution of (&4g). opr opane car boxylic acid (0.144 ng) in dry toluene (5

adbed and t ne TRNMR OMSQE b G fof) 832 ARIAT BRlaRR T e lbigs: 224, 0% Ty

reaction was (zwu;;rrewwﬂa),sss(md), mqﬁseasm)edm(smrtmxuam ate.
Th | { d. Th d
we di 9B vealdmhy %ﬁ%&%&amm&ca& 4807C=C)" Vo 96/ 27588

PCT/ EP96/ 00840 31
for 1h. The formation of the cycl opropyl isocyanate was followed by IR and
t he r EXAMPLE 250! uti on was added to a solution of internediate 13

(254 mg) in dgga

7 eaC| m xture

. SH-ae Seortd—wes filtered
and washed wi jriioléidiésrboicl MHPochibF ' 5 corrpound (134 ng).
m p. >250[err : ) > 10.24 (1H, s); 8.25 (1H, s);
8.09 (21 d), 8.01 (1H d):; 7.93 (1H,d); 7.82 (1H, tt); 7.71 (2H,

20 ¥ e ) 03 4 s g s s ©
0.42 (2H, ) . was freated 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 \wth ether (5mil) to give the title
15 compound (0.06g) as a yellow solid.
TH-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) (cm-1):3500-2400, 1650, 1610
20  m.p.>200°

EXAMPLE 3
8-dichloro-3-I-2'-{4’-aminom en carbam_o lJethenyl}-1-H-
dole-2-ca c acid

25 Example 2 (0.029g) was suspended in water and treated with 0.1N NaOH with
stirring for 1 hour. The suspension was then lyophilized for 24 hours to give the
fitle compound (0.031g) as a yellow solid.

TH-NMR (DMSO): 12.20 (s, 1H), 10.19 (s, 1H), 8.57 (d, 1H), 8.31 (s), 7.79 (d,
2H), 7.45 (d,1H), 7.40 (d,2H), 7.15 (d, 1H), 7.14 (d, 1H), 3.96 (s, 2H);



10 I nternedi ate 25

4, 6-di chl or o- 2- et hoxycar bonyl -3-[(E)-2'-(4'-

ni coti nyl urei dophenyl car banoyl) et henyl ] - 1- phenyT sul f onyl -i ndol e To
a solution of nicotinic acid (224 ng) in dry toluene (5 m), TEA (0.253 nl)
15 and di phewmgbgvsgsohoryl azi de (0.392 m) 'were added and t peTEpRnbs®N

m xture was stirred at r.t. for 1 h. The reaction was quenched with
wat er and extracted wi th ethylacetate. The organic |ayer was dried .
and the sol vent renoved. The resi due ‘dissolved in toluene (6 m)
was stirred at 80 Cfor 2 h. The formati of the nicotinyl _

| socyanate was followed by IR The soluti®on is used as such for 20 t he
next reaction. To a solution of internmediate 13 (210 ng) in dry

t et r ahydr of ur aan(Nmbb),(cra' ):3402, 3308)1612 on of i nternedi ate nicotinyl

| socyanate readily prepared was added and the reaction m xture
stirred at 60[err] for 4 hrs and at r.t. overnight. The solid

preci pitated wagXAMPIEEd and washed with ethylacetate to obtain the title
25 conpound 10. 30 (1H, bs); 8.99
(1H;, bs); 8.77 Uil it -+ 8.07 (2H, M,
7.99 (1H dg; 7.2, A : i C .61 (5H,
md-d); 7.41 (2&=1 s ] T '

1.32 (3H,t). Intennadaate 10 V\@S@/Wiﬁﬂ&pended m dlchloromethane (6 Sml) and
PCT/ EP96/ 00840 . d2

| nt er medi at e 2¢ Yifluoroacetic acid (2.5ml) was added the yeliow solution obtained was stirred

4, 6-di chl oro- 2- Wmamme&lwhﬁmmdmdémeﬁmwwsoM)
ureldophenylcarbannyl et henyl ] henyl sul f onyl -1 ndol e To a solution
dsitmtedxetﬁdw

of tetrahydropybtai mmﬂﬁmrydttenme@ﬁe

1} trlet Iam rgsz ?Q'W de (0.297 nm) were
adzjed and the r%i" tu ?agagbstlrre tm r.t |d?€ 1. (5 hrs. Th)e
reaction was TH-NMR(DMSO) 12,61 (1H,a); 10.2 48,0 Hx B.24(0 Hed)y7.78 (HbY); 76Tt at e.
The organic | ayghuif29 51 (1H,d)7.32 (1H.d); 7.20 (2H,d); 6.7 (1H,d); 4.37 (2H,wb); 3.02

(2H,m); 2.80 (2H,t); 1.34 (3H,1).

15 EXAMPLE S
: joro-3-[2'<(4'-aminoeth carbamo ~1H-indole-
oxylic |
Example 4 (0.32g) was treated with a 0.5N solution of sodium hydroxide and
the sospension was stirred for 10min at r.t. The solid was filtered and washed
20 with water affording the {itle compound (0.25g).
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.4).
IR (Nujol) (cm=1):3 302and 3194 (NH, ); 1676(C=0).
25
EXAMPLE 6
8-dichloro-3-]2'-{4'-a thylphenyicarbamoyl)ethenyl]l-1H-indole-
c lic aci alt



dried with Na2SX™ and the sol vent renpved. The resi due was then dissol ved

10~ in toluene (4 M) and stirred at 80[err] for 1 hr. The formation of
t he tetrahydropyran-4-yl isocyanate is followed by IR The solution
was used as such for the next reaction. To a sol ution of

i ntermedi at eywgdgprtgyt NO) in dry tetrahydrofuran (4 nl), th
solution of internediate tetrahydropyran-4-yl isocyanate readly prepared

was 15 added and the reaction mxture stirred at 60[err] for 4 hrs. The
solid precipitated, was filtered and washed with ethylacetate to
obtain the title conpound (166 ng). mp. >250[err]. 1H NWR

(DVBO): 10.22 (1H, bs); 8.33 (1H bs); g§. 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..4 1 d); 6.19 H bd), 4.47 (2H . 3.80 (2H, ,
5%a(1H . Exampia (0119) was sisgendedin ethahpl 5%, i3.5mi) and i hycrocide
EXAMPLE 1 monol i ; _

(B4, 6 di chl or g ar e (0049 gﬁ?ﬁ%’%—?ﬁ“%m“ﬁ%%ﬁd Lo forshmethen |\ o5
et henyl | - 1- H-®gidified with a 2N aquegua solutipn hﬂmohbﬂnadcﬁ/rigaaoédeb@nsg) in

di chl tha‘;}gs . Sl [ ' dded
alng s?ir??gd for.ﬁwwgm%%dﬁgﬁ?my(gw&%ﬂ%&aang t he
soldi d wds trgunmmyl-pmn_ e ' I ﬁ@hambylhcthe’oo ujﬂ-_trﬂdhdﬁlecarboxyl_ licaﬁdmmbonate
Sg / 2$)5(t8{3aCt € w!\"l\fcﬁ wa%té]r}'eda Und 9%3 P M%)mosmor?cr ?\%ﬁde ?d.ﬁ%Omg).The solid

PCT/ EP96/ 0084kas then suspended in water and one equivalent of a solution 0.1N &fsodium
was washed with, brine, dried ﬁnd evaporated affording the title conmpound

(020) " hvdr;:e#msmq : .mm;do@ng;%\gwm;H( 2)
. ,d); dbtaihing the ti T feitiea. i : BmgpH o) ;
3.65 (2H s). 1. 32 (BH 1 S"}’ag ’%ﬁ' ! %‘-‘3@%’?

(NH, NI(-I["@r f% ) 11!:!- mé Qx;%mﬁgiaﬂ%(a):scsa (H,s), g.soe(r1 ;‘I;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,1); 2.8 (2H,1).
IR (Nujol) (cm=1):3412,3285,3200 (NH).

EXAMPLE7
15 ichloro-2-ethoxyca -3 4'-ureido enylcarbamo
=1-H-indole
Method A

To a suspension of intermediate 5 (1.9g) in ethanol (50ml) a 2M solution of
sodium hydroxide (3.2ml) was added. The yellow solution obtained was stirred

20 for 3 hrs atr.t,, then acidified with a 2N aqueous solution of chioridric acid .
The solid precipitated was filtered obtaining the title compound (1.5g).
TH-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.,1).

25 IR (Nujol) (cm~1):3435-3246 (NH,NH53); 1680-1661 (C=0),1624-1615(C=C).

ethod B
To a solution of (E)4,6-dichloro-2-ethoxycarbonyi-3-(2'-carboxyethenyl)-indole
(6g) in dry tetrahydrofuran (150ml), 2,2'-dipyridy! disulfide (5.64g) and



EXAMPLE 2

(E)4,6-dichloro-3-[-2"-(4'_-am nonet hyl phenyl car banoyl ) et henyl | - 1- H-

i ndol e- 2- carboxylic acid, hydrochloride 10 A solution of exanple 1
(0.1202g) in a 4/1 mxture of ethanol and water (5m) - was treated
with Li OHH2O Woasysgs for 3 hours at 60[err]. The sol vent wagcii®aoosso
evaporated and the solid so obtained was triturated with 3N HCI for 1 hour.
The suspension was then filtered and triturated with ether (5m) to give
the title 15 conpound (0.06g) as a yellow solid. [ err] H NWVR
(DVMBO: 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),3&.41 (d,2H), 7.30 (d, 1H), 6.80
(d, 1H), 3. 96 (m 2H) ; IR (Nujol) (cnferr]):3500-2400,
1650, 1610 20 tripheriylphospRine(6171g) were added=TAbbdctidn mixture was stirred for 4

(E) 4, 6-di chl or o- 3- - 4 -am norreth I'phenyl car banoyl ) et henyl H

i ndol e- 2- car boXf® "hel n intermediste 1§(30)in ﬁ)@@ﬂ)‘)ﬂ&%%h&j@@ in wat er
and treated w t:fm& F{}hg? é['{bgr& ensi on
was then | yophi |ze¥I or 4%0urs§oof%ﬁ2\/§%£ﬁ@g“f&h t1'e conpou £

(0.031g) as a )Richloromethane was added ahd thé obtairad shspa)siori fittered givingla) , 10. 19

EZ’ 2&{)H)’7 1?7(( q@%ﬁ#ﬁ@h@i&@%msﬁpm&é "‘"“d"" ' 54} 27588

PCT/ EP96/ 00840 affording the it compound (6 IR
(B4, 6. i ohi or fi.%,@é&’ tomsa); 1o. e v e a0 b 7.95 (Hay7.02

(1H.1); 7.70 (2H.t); 7.62 (2H,d);7.65 (1H,d); 7.30 (1H,¢); 7.18 (2H,d): 6.51
(1H,d); 4.48 (2H,q); 4.06 (2H,d); 1.40 (SH,s); 1.30 (3H,4).
10 IR (Nujol) (cm-1): 1730 (C=0);1686;1661 (C=0); 1630-1600 (C=C).

EXAMPLE 8 _
8-dichloro-3-12'{4'-ureido e 0 -1-H-
dole2-c ic

15 Example 7 (0,115g) was dissolved in a mixture of ethanoliwater (10/2) and
lithium hydroxide monohydrate (0.042g) was added. The solution was stirred at
50° for 3 hrs then acidified at pH=3 with a 2N aqueous solution of hydrochioric
acid . The solid abtained was filtered then triturated with dichloromethane and
filtered again to afford the title compound (0.060g).

20 1H-NMR (DMSO0):13.75 (1H,broad); 12.50 (1H,s); 10.15 (s, 1H); 8.27 (1H.d);
7,65 (2H,d) 7.48 (1H,d); 7.29 (1H,d); 7.18(2H,d); 6.80 (1H,d); 6.34 (1H,¢);
5.49(2H,bs);4.11 (2H,d) .

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

25
EXAMPLE 9
(E)4.6-dichloro-3-[2'-(4'-ureidomethyiphenylcarbamoyl)ethenyi]-1-H-indole

-carboxylic acid.sodium sait



5 phenyl car banoyl ) et henyl ] - 1Hi ndol e- carboxylic acid, ethylester
Intermediate 10 (059) was suspended in dichl oromethane (6,5nl) and
trifluoroacetic acid (2.5m) was added the yell ow sol ution obtai ned was
stirred for 1. hrs at r.t.. The solvent was evaporated under vacuum
and the sol i d WO96/27588 obt ai ned was triturated w th ethyl acet apcTmEM600840
filtered to give the title 10 conpound (0.520g) as a yellowsolid (

m p. =250[ err] dec.). [err]H-NVR (DVSO) : 12.61 (1H,s);10.2 (s, 1H);
8.24 (1H d); 7.73 (3Hbt); 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 (2H1t);
1.34 (3Ht). 15 EXAMPLE 5 37

(E) 4, 6-dichloro-3-[2'-(4'-am noet hyl phenyl car banoyl ) et henyl ] - 1Hi ndol e-

carboxylic aci@g%%pluester Exanple 4 (0.32g) was treated with a
0. 5N sol ution m hydr oxi de and t he sospension was stirred

for 10m n at rExampled 206mg) was suspendedinavater{36miparkha 0. 1Nvaquheaus er

LU A e e S N
50 k) Tl N beg BT80SR
EBAVPLE & H-NMR (DMSO): 1 broad); 9.97 (1H.s). 58 (1H;d); 7,68 (2H,0) 7.3

(E) 4, 6-di chl or gy ?f'réﬁﬂ,mmz%ﬁmoxm%@%?y%@tghﬂmiﬂib&th'mdm e-

carboxylic acid SO%I um sal
PCT/ EP96/ 00840(2H,d) .

mononydr at & ( 0 Fo M IR AG3456.2580 B X8 (2 fﬁ%se%@!é%%{%%ﬂ Yors
hrs then acidified with a 2N aqueous solution of hydrochloric acid.
The soli &, obt ai nﬁg T
To a suspension of example 7 (5.6g) in isopropanc! 14(m!), NaOH (3.77g)
dissolved water (7Oml) was added in § min. The obtained suspension was
stirred for 2 hrs at 75° then cooled to 259C. After stirring at this temperature for
1 hr the solid was filtered , washed with a 1/5 mixture of isopropanol/water
15 {100ml) and dried at 60" under vacuum for 18 hrs affording the title compound
(4.69). ,
TH-NMR (DMSO): 11.8 (1H,broad); 8.97 (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,1); 5.47(2H,bs);4.10
(2H.d).
20 IR {Nujol) (em“‘ ):3408,3360 and 3192 (NH+NH2); 1645 and 1620 (C=0).

EXAMPLE 10
-2-athoxycarbonyl-3-[2'{4'-ethylureidomethvipheny!
rba 1) etheny! 1 -1- ole

25 To a suspension of intermediate € {0.193g) in ethanol (5ml) a 2,5M solution of
sodium hydroxide (0.24ml) was added. The solution 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

compound (0.139g).



was filtered and washed with water to afford the (E)4,6-dichloro-3-[2-(4"-
5 am noet hyl - phenyl car banoyl ) - et henyl ] - 1H-i ndol e car boxylic acid

hydr ochl ori de whi ch was dri ed under vacuum wi th phosphoric
anhydride (0.070ng). The solid was then suspended in water and one
equi val ent ofwesweissg i on 0. 1N of sodi um hydr oxi de waeTHEpocess I he
m xture was stirred for 10 min then freeze dried obt ai ni ng the
title conpound in mxture with leq.of sodiumchloride(63.8nmg) 10
[err]H-NWVR (DVSO): 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 (2H1). IR (Nujol)38cnerr]): 3412, 3285, 3200 (NH).
EXAMPLE 7 15

Chonyi - 1- 1+ IR OMSCEERR(s for . tHTRZBTIIN FRAMETRETL) .
(3. 21) was aqUe Te MEL ot SR or et wae SCiTron 30 T Por 3 hrs
ath':r : tl, ghen gsskﬁrééﬁtﬂ%b%%%gﬁ:@fon of chloridric acid .

T : O by > : 1.50)
Lorr] b VR (D e e e O oD (N e ke 2P0 &7 (i o)
7.51 5 (1H,d?;7.29(bs);7.21(d); 6.77 (1 Hd); 6.37(1Ht); 5.51

2Hbs) ; 4. 39 4 2Hd); 1.37 (3H,t). 25 | R ( Nuj ol
Ecn{ er] ): 34%%, NH err]); (1682)- 1661 (g::O) ; )1624- 1615( C:g:) f“ ) :
)\ SLdichiorg-2 1'-0f d

Met hod B amoyllethe ,
(E)4, 6-dichlo car boxyet henyl ) -i ndol e (69)
in dry tetrahfiruS4rE = 2,2 -dipyridyl disulfide (5.64g) and

\?f\g 96127588 t rEix?)'r']'g'neg‘}o oésa%ﬂ)r\ln{aa s(dg;sﬂ i\rxee&angéég&mlﬁﬁd rﬁggg't‘ ﬁgéh%%dgt ure was
stirredi®or 4monohydrate (0. ) was added. The solution was stirred at 500 for 5 hrs

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

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

(0.072mg; m.p.:>250°C).

TH-NMR (DMS0):13.37 (1H,broad); 12.52 (1H,s); 10.16 (s, 1H); 8.26 (1H;d);

16 7,64 (2H,d) 7.48 (1H,d); 7.30 (1H,d); 7.4 8(_2H,d); 6.78 {1H.,d); 6.22 (1H,t); 5.84
(1H,1);4.13 (2H,d);3.19 (2H,m); 0.98 (3H.1).
IR (Nujol) (cm~1):3321 (NH); 1704 (C=0).

ITSCLE I YIRE

3_'_

PLE 12

20 -dichloro 44" reidom icarba -1-H-
indole 2-carboxylic acid,sodium sait
Example 11 (60mg) was suspended in water {5.6ml) and a 0.1N aqueous
solution of sodium hydroxide (1.26mi) was added. The solution was stirred for
45 min then freeze dried, obtaining the title compound (62mg).

25 TH-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,1). - |
IR (Nujol} (cm~1): 3315 (NH); 1 599(C=0, C=C).



hrs at r.t. Then internediate 15(39) in THF (30m ) was added and the
obtained m xture stirred at 50[err] for 2.5 hrs and at roomtenperature

over ni ght. Di chl or onet hane was added and the obtai ned suspension
filtered giving a 5 solid that was triturated with dichl oronethane
(50M ), filt qvepsrzrsagd dri ed affording the title conpe

RSocibedy) .
[err] HNVR (DVMSO) : 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 (2Hd):7.65 (1H d); 7.30 (1H t): 7.18 (2H d): 6.51
(1H,d); 4.48 (2H,q): 4.06 (2H,d): 1.40 (9H s); 1.30 (3H t). 10 | R
(Nujol) (cnferr]): 1730 (C=O):1686; 1661 (C=0); 1630- 1600 (C=C).

EXAMPLE 8 -

38
(E)4, 6-dichloro-3-[2'-(4"-ureidonet hyl phenyl car banoyl ) et henyl ] - 1- H

indole2-carboEghhﬁﬂgﬁi£ 15 Exanmple 7 (0,119g) was dissolved in a m xture
of et hanol / wa and I|th|un1hydrOX|de nDnohydrate (0.0429)
was added. Th: % eafshri RiNsidbA 7

acidified at acid .

The solid abt gole it ur at ed W|th di chl or onet hane and

HECS e R T W

7,65 (2H§l) 7. é6diGeh Hydroxide’ ((224rh!) was@Bdded. Te sbiution obtafited viad stitjed for 24 ( 1

I(_lc:’r% err]): 347&’%’41’8‘2% %@é@'@ !ﬂ-é&r‘ﬁ}’?wslﬂﬂ"‘?’t%mw

EE)_? 6- (21|50hl or o- g@ﬂé‘fﬁﬁ&el de(;en%tang?ﬁggﬂ?rﬂ%ﬂn&'ﬂggwﬁ -1- H ndol e

2- car box! i ¢ agempeound ¢ VO 96/ 27588

PCT) EF90/ 008481.NMR (DMSO): 12.60 (1H,8); 10.19 (s, 1H); 8.23 (1H;d); 7,74 (1HBm); 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.bs); 4.37 (2H,q); 3.2-3.4 (2H) ; 1.34 (3H,£),1.05 (3H,1).

IR (Nujol) (cm-1):3300-3400, 3304 (NH); 1678(C=0).

EXAMPLE 14
15 E)4.6-dichloro-3-[2'{4’ ureid enyll-1--
dole 2-ca ie:

Example 13 (0.0959) was dissolved in ethanol (2ml) and lithium hydroxid_e
monohydrate (0.031g) was added. The solution was stirred at 50° for 5 hrs
then acidified with a 2N aqueous solution of hydfochloric acid . The solid

20 obtained was filtered and washed with ethanol to afford the title compound
(0.027g;).
TH-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.1).

25 IR (Nujol) (cm-1):3290,3196 (NH); 1712,16664 (C=0).

EXAMPLE 15
E)M.6-dichloro- -etho_ -3-[2'-{4'-phenylureidometh 1

carbamovl) ethenyil-1-H-indole



Exanpl e 8(205ng) was suspended in water (35m) and a 0.1N aqueous

sol ution of sodium hydroxi de was added. The solution was stirred for 45 mn
then freeze dried obtaining the title conpound (210ng). 5 [ err] H NVR
(DVBO: 11.8 (1H,broad); 9.97 (1H,s); 8.58 (1H d); 7,68 (2Hd) 7.39

(1H,d); 7.19 (Woseb2rss. 15 (2Hd); 7.10 (1H,d); 6.32 (1H,t); 5. 4¥ETikboemasadt- 10
(2H, d). IR (Nujol) (cnferr]): 3408, 3360 and 3192 (NH+NH err]); 1645
and 1620 (C=0. 10 nmet hod B To a suspension of exanple 7

(5.69) in isopropanol 14(m ), NaOH (3.77Q) di ssol ved water (70m)
was added in 5 mn. The obtai ned suspensi on was stirred for 2 hrs

at 75[err] then cooled to 25[err]C. Aftegpstirring at this tenperature for
1 hr the solid was filtered, washed with a 1/5 mxture of isopropanol /water

15 100m d d d.at 6 h ffordi th
title f(:orrpou)ndaP a3 a 3?4"3'“';'3*[18%9@”§ E’ﬁléw{é@ 802 lhngroag)
9.97 (1H,s 8. Ple fhbdu

7.15 EZH dg 7.10 % d); _6. 3 (1H t); b. 47(3anbs the reacdh ré ik éZH d).

IR (Nuj ol ) ( cni899for 3busThe emﬁﬂﬂnmdm 'tmﬁeQQ.O)

EXAVPLE 10
(E) 4. 6- di chl or o BoEd Wit CW %'E'QQ(%’%%PEPEF% %W%ﬁgﬁol)

carba noyl§ et hBrIgNMRIDMSOﬂdGZéB:(&H bs), T18(s: IHHEB.60 (1H;s), 8.24 (tHid)i7:82 6

(0 2an") was. adiebhe: FE QRorT. 39 12007 2o 0720 2y 687 RSNG|
r.t., then aci d65BtH®); ul:a7a( éflqm APN34i @R hydrochloric acid. The

iglrripguﬁ&e?b.pllgg &L\l?gl?(cm géf 35‘8&'%)5 M&B (S_B?nol obtaining the title

PCT/ EP96/ 00840 38
10 EXAMPLE16

ndo arboxyiic acid
To a suspention of éxample 15 (0,110g) in ethanol (3.0mt), lithium hydroxide
monochydrate (0.033g) was added. The solution was stirred at 50° 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).
T1H-NMR (DMS0):13.73 (1H,broad); 12.54 (1H,s); 10.19 (s, 1H); 8.52
(1H;8);8.26 (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=0) .

EXAMPLE 17
6-dichloro-3-[2'<{4'-ureidoethyiphenyicarbamoyllethe ole-
25 rboxvlic acid, e ster,

To a suspension of example 4 (0.2g) in dry tetrahydrofuran (80ml) ,
triethylamine was added (0.059ml). The mixture was stirred for 0.5hr at r.t. then
trimethyisilylisocyanate (0.74ml) was added and the reaction mixture was



[err]H MR (DVMSO: 12.60 (1H s); 10.17 (s, 1H); 8.23 (1H d); 7,64 (2H, d)

7.51 (1H. d):7.32 (1H d);:7.18(2H d): 6.76 (1H d): 6.23(1H.t):
5.84(1H t); 4. 37 (2H,q); 4.13 (2H,d)73.01 (2Hdq): 1.34 (3H,t);0.98
(3H,1). IR (Nuj ol) (crr[err]) 3305( NH) ; 3250- 3350 (NH); 1676, 1661 and

1625 (C=0. wo 9627588 EXAMPLE 1 PCI/EP96/00840

(E) 4, 6-dichloro-3-[2"-(4"-ethyl ure| donet hyl phenyl car banoyl ) et henyl ] - 1- H

i ndol e 2-carboxylic acid Exanpl e 10 (0, 132g) was dissolved in

et hanol (4.2m) and |ithium hydroxide 10 nonohydrate (0.044g) was added.
The solution was stirred at 50[err] for 5 hrs then acidified with a
2N aqueous sol ution of hydrochloric aci @t The solid obt ai ned was
filtered and washed with ethanol to afford the title conpound

12 55 (1h <) HGrRLRCELG phrs, The ﬂh%“‘%%‘%%%?‘#‘ﬁ%ﬂ%ﬁﬁdéi

730 (1H, d); 7obiairihiihe file/cnisound) (O (1H t); 5.84 (1H t); 4. 13

70a o - “*fhfﬁm"mi?@éé&%pm rord B S (ST A
(E) 4, 6-dichl Ormﬁuiﬁséﬁu B mwm)dew(huldvsesa(hmysmzhgﬁs 87?!-!.&).""

I ndol e 2-carboxylic acid.sodiu

suspended®i n wa6(2Hm) 2.61 @HiIN1.8418Hs}ucous soI ut i on of sodium

hydr oxi de (1.2 c,ﬁqq L4678 45 mn
then freeze dr;ﬁ:iﬁgh ﬂ@?al ni'ng %‘Eﬁ?ﬁm corrp(g%,r‘?ﬁéﬂgdo [err] H NWMR
(DVBO) : 11.77(1H,broad); 9.97 (1H,bs); 8.58 (1Hd); 7,67 (2H, m

7.39 (1H d); 7%&#; 7.14 (2H, M ;7.09 (1H d); 621-(1H,t); 5. 83
(1H,t);4.12 d) 302(2Hn) 092(3Ht) IR (Nuj ol)
(cmerr]): 3313 ¢.-didhlorb-NE

PCT/ EP964(())0840 ] T

indole2-carboxviic acid

To a suspension of example 17(0,085g) in a mixture of ethanoclAwater (10/2)
lithium hydroxide monohydrate {0.029g) was added. The solution was stirred at
500 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 fillered again to afford the title compound (0.064g).
TH-NMR (DMSO0):13.71 (1H,bs); 12.54 (1H;8); 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,bt);
- 5.40(2H,bs);3.16 (2H,q); 2.61 (2H,}).
IR (Nujol) 3504,3362 and 3277 (NH+NH2); 1670 (C=0).
20 :
EXAMPLE 19
4,6-dichloro-3-[(E)-2'- { 4'-ureido ] rba envl] -1-H-
indole 2-carboxylic acid,sodium salt
Example 18 (40mg) was suspended in water (6ml) and a 0.1N aqueous
25 solution of sodium hydroxide is added. The solution was stirred for 1.5 hrs then
freeze dried obtaining the title compound (41mg).
TH-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);7.08 (1H.d); 5.88 (1H,bt); 5.41(2H,bs); 3.14
(2H,m);2.60 (2H,m).



39 EXAMPLE 13

(E) 4, 6-di chl or o- 2- ehoxycar bonyl - 3- (4’ - et hyl t hi our ei donet hyl phenyl

car banoyl) ethenyl]-1-Hindole To a suspension of internediate 7
(0.155g) in ethanol (3.5m) a 2,Msolution of 5 sodi um hydr oxi de
(0.24m ) was wwlssprssghe sol ution obtained was stirred for 2 popppospodes S at
r.t., then acidified with a 2N agueous sol ution of hydrochloric acid . The
solid precipitated was filtered and washed with ethanol obtaining the title
conmpound (0. 095g). [err]HHNWVR (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 (2Hd); 6.76 (1H,d); 4.58 42 (2H,bs); 4.37 (2Hq); 3.2-3.4
(2H); 1.34 (3Ht);1.05 (3Ht). IR (Nujol) (cnierr]):3300-3400, 3304
(NH); 1678(C=0Q

(E)4. 6-di | chl o)%i"o“-‘if’ﬁ"%ﬂ"’-@%’%ﬁ?’ﬁﬁ%ﬂ?ﬁﬁﬁ%ﬁﬁ’bar baroyl ) et henyl ] - 1-

H i ndol e 2-carboxylic acid Exanpl e 13 (0,095g) was dissolved in
ethanol (2m) and _lithium hydroxide nmonohydrate (0.031g) was added.

The sol ution at 50[err] for 5 hrs then acidified with a
2N aqueous SOl i AC | | ]
filtered and

(0.027g;)5  carboxylicracid bt @Bié3O) : 13. 73 (1H broad); 12. 54 (1H, bs); 10.18

e et b bkt o

(E f(":N}D )LE ig lirftefmédiate)14((@M02 d)lin ethditiol (M asb)) Thé?él%vlﬁﬁﬁﬁor‘ &btained

(E) 4, 6- di chl or wasdatifred\at 5. femg h-then acidified with-8 2Nselution:of hydreshlaric acid.
gg;?ggg%} 2) 0;28%\6‘&1:& pracipitiiedwas filtered and washel witl éthyifiétetate to give the
10 title compound ( 0.055 g) as a solid.
1H-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), 6.72 (d), 5.8 (s), 4.36 (q), 1.33 (}).
IR (Nujol) (em=1): 3400-3308 (N-H, NH5); 1682, 1653 (C=0).

15 EXAMPLE 21
8-dichloro- '{4’-ureidophe rbamo - dole2-
carboxylic acid
To a solution of example 20 (54.6 mg) in ethanol 95% pure (3 mi) , 2M solution
of sodium hydroxide (0.34 mi) was added. The solution was stirred at 50° 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
vacuum 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 (2H, d); 7.29 (1H, d), 6.80 (1H, d); 5.8 (2H, bs).
25 IR (Nujol) vmay (cm1 )ﬁ3260-31 90 {NH); 1684-1650 (C=0).

EXAMPLE 22
E)-4.6-dichloro-3 ?, id envicarbamo enyil-1H-indole-2-

carboxvlic acid sodium salt



40 To a suspension of exanple 1 (0.1g) in dry tetrahydrofuran

(2m). Phenyl i socyanate (0.097m ) was added and the reaction
m xture was stirred at 50[err] for 3hrs. The solvent was evaporated
and the orange solid was filtered and washed wi th diethyl et her

obt ai ni ng t keobérirsgg conmpound (113g; m p.>250[err]) 5 RTErSEoi
(DVBO): 12.58 (1H,bs); 10.18 (s, 1H); 8.50 (1H s); 8.24 (1Hd); 7.67
(2H,d); 7.51 (1H,d);7.39 (2Hd); 7.25(2H,d);7.20 (2H,t); 6.87 (1H1t);

6. 77(1H, d); 6.53 (1H t); 4.37 (2Hq); 4.24 (2Hd); 1.34 (3H ).

IR (Nujol) (cmerr]):3312 3238 (NH); 1682-1659 (C=0. 10 EXAMPLE 16
(E) 4, 6-dichloro-3-[2"-(4'-phenyl urei doggt hyl phenyl car banoyl ) et henyl ] - 1-

H i ndol e 2-carboxylic acid To a suspention of exanple 15(0, 110g) in

T L o o R B et 2 oS i S
aqueous sol Uté)ﬁﬂlplézbwilwtb?]ﬁfétﬁaﬁﬂ'(dml §5%?%dﬁacbon mnxturetwés $tifbd/\as

anol to af ford he title conpound

filtered and W%%h wth e
(0. 080g) farat b Inandhm spiventyvas rerp mceummmdwm 19

EZHd)lH)7 25 éﬂ"g ‘107'“2W %@g@fﬁﬂ'@@?‘&f?ﬂé&' 1H t):

4.24 (28, d) mm(ona?(gmyeumehd]) 3302-3184 (NH); 1659- 1637 (C=0).
EXAMPLE 17

(E) 4, 6 di chi of N SOMSDY: 1185 s RPBIRELHTTAD TS (DeT H3TFe. 25

car boxyl I c a4 (QIHMB(GEUEOO(CI) 6.36 (bs). To a suspension of exanple 4 (0.2g)
in dry tetrahydrofuran (80m), triethylam ne was added (0.059m ).
The m xture was stirred for 0.5hr at r.t. then

trirrethylsilme (0.74mM ) was added and the reaction m xture was

10 oro '<{4’-phenyl-ursid carb -1H-
indole-2-carboxvlic acid ethvl ester
A suspension of intermediate 16(0.158 g) and lithium hydroxide monohydrate
(0.039 g) in ethanol (4 mi; 95%) and THF (2 ml) was stirred at r.t. for 4 h. The
solution obtained was then acidified with a 1M solution of hydrochloric acid

15 until pH = 1 and the precipitate formed was filtered to give the titie compound
(0.110 g) as a beige solid. .
TH-NMR (DMSO): 12.61 (bs), 10.14 (bs), 8.73 (s), 8.71 (s), B.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 (Nujo!) (cm=1): 3310 (N-H); 1676, 1657 (C=0); 1624 (C=C).

EXAMPLE 24
loro-3-[2'-{4'-phenyl-ureido-phenylcarbamoyl)ethenyl}-1H-
indole-2-carboxylic acid
25
To a solution of example 23 (0.095 g), lithium hydroxide monohydrate (0.030 g)
in ethanol (3 mi; 95%) was stirred at S500C 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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stirred at r.t. for 6hrs. The solid was filtered and washed wth

di et hyl et her obtaining the title conpound (0.17Q)

[ err] H NVR ( D\ViMQ 96k27s886 (1H, bs); 10.14 (s, 1H); 8.23 (1H d); vFechigresbesss) ;
7.50 (1H,d); 7.32 (1H,t); 7.14(2H,t); 6.75 (1H d);5.58(1Ht);5.40
(2H,bs); 4.37 (2H,q); 5 3.16 (2H, mM; 2.61 (2H,t); 1.34 (3Ht).

IR (Nujol) (cnferr]):3 431-3306(NH); 1678 (C=0; 1657(C=0.

EXAMPLE 18

4, 6-di chl oro-3-[(E)-2'-(4"-ureidoet hyl phé#yl car bonyl ) et henyl ]-1-H 10

i ndol e2- carboxylic acid To a suspension of exanple 17(0, 085g) in a
m xture of et haﬂﬂfﬂaﬁm(féﬁﬁadwasmmdtbbmnnam;wfwos@

(0.029g) was adde e solution was stirred err or 2 hrs
then acidified dellow solida 2N aqueous sol ution of hydrochloric acid

T e aot ?Q*W@%‘RW?%@SJ%%% TR €66 el 828 (RPRRE 1
(DMVBO) : 13. 71 ( 1{d)pEAB (d) 756+7 B1{m)s7.301(d), 7329 ), 6194 (dB677 (d)L.H d); 7,62

( 2Hd) 748(1H % 6 1H,d); 5.88 (1H, bt):

5. 40( 2H, bsS @(W’S?""(‘A?Méf‘%gﬂhho Q‘&}(‘Nuj’ ol ) 3504,3362 and 3277
( NHHNH[ err]) 1670 (C=0). 20 EXAVPLE 19

4,6-dichloro-3-[(E)-2'-(4'-ureidoethyl phenyl carbanoyl) ethenyl]-1-H
i ndol e 2-car boxmwl um sal t Exanpl e 18 (40rrg) was

-suspended i n wapey ¢ 6&ibNI =) =T [TT=Yo T g oY siBhdviiBen fOcke UM
hydr oxi de i s adted: T s Sjomm . s
freeze dried obmwu [err] H-NWVR

(1h. o). 7180 1AaygEdssordim s)ideade et o&%m“\xgéed@ooé sns?naépi’ci bs):
3.14 ( 2 laxathplié Z8X0(689 @) in bidistilled water (5 mi). The suspension was stirred at
r.t for 30 min then was freeze-dried to give the_titie compound (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 (Nujol) (cm1): 3315 (N-H); 1720, 1585 {(C=0, C=C).

20 indole-2-carboxylic acld ethyl ester
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 mi) to the
reaction mixture pave a solution that was stirred at r.t. for 1 h. A 2N solution of
hydrochloric acid was then added until a solid precipitated. The precipitate was
25 filtered to give the title compound (0.074 g) as a yellow solid.
1H-NMR {DMSO): 12.58 (s), 10.08 (s), 8.21 (s), 8.20 (d), 7.56 (d), 7.50 (d),
7.38 (d), 7.31 (d), 6.73 (d), 4.37 (q), 2.90 (s), 1.34 (t).
IR (Nujol) (cm~1): 3310 (N-H), 1678, 1659 (C=0).
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IR (Nujol) (cnferr]): 3325 (NHHNH err]); 1657 and 1609 (C=0.

EXAMPLE 20 '

(E) 4, 6-di chl wopee7588' - (4' - ur ei do- phenyl car banoyl ) - et henyl | - pdripeskaegsn2- 5
carboxylic acid ethyl ester A 2M sol uti on of sodi um hydroxi de
(0.162 nm) was added to a suspensi on of internmediate 14 (0.102 g) -
in ethanol (4 m; 95% . The yellow sol ution obtai ned was stirred at
r.t for 2 h then acidified with a 2N solution of hydrochloric acid.

The solid precipitated was filtered and48vashed with ethyl acetate to give
the 10 title conpound ( 0.055 g) as a solid. [err] H NVR (DVSO) :
12.59 (bs), 1w 55 (d), 8.20 (d), 7.56 (d), 7.50 (d), 7.32
(d), 7.29 (d) , 58(5) 436(q) 133(t) |R(NUJO|)
(c'rr[err]): 3408)-4. ¢ dichisrb.3-2 plio-Hhés bamovi)ethendil-1i2 1

y
car boxyl i c aciif B&CIB uti on of exanple 20 (54.6 ng) in ethanol

2g?egur '(Ia'ht(a?)sodjﬂ%%@;/aaé%g%%'a zst‘ot'&?[ﬂeq)s% 'MWHSH@%@'%JQ% ed
-vvub: h a éﬁl aqumlotmm(ljmﬁhgnolc(ﬂ diyﬂﬁ%ghha@uade%ﬁ@fofﬁbo\ﬂd:qolu&gtort :
?acﬁsjpneov\gﬁfn bms& %?&W@iwﬁew ﬁfm;{‘i gshionc geid %&f@?@fer .
err] H NWR 4;irH(:u au&@%@g(m ddi,
55555 8 (2H, Ddaﬂleegnsg 7(Nu1 ol ;j)v[Zr?jz Egrr[err]) 3260- 3190 %i\ng3 °0 (1

1684- 1650 (C=Q) ﬁf%@L
(E)- 4, 6-di f:hl or 5"?'1 (PM?Q) ur el ﬁu ;’P’c’h %gsmgbﬂ' ae (g?}yq f1 ﬁ% ngol e- 2-
car boxyﬂOc ac (o), S47 (d), 2.38t(m), 7.29 (d). 6.75 (d), 2.90 (s).

IR (Nujol) (t:ﬂ'l'1 ): 3234 (N-H); 1686, 1659 (C=0); 1620 (C=0, C=C).

EXAMPLE 28
[+] - ’-di do-phenyica =1H-
15 -2 i sa
| Aqueous sodium hydroxide (1.3 ml; 0.1N) 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 1H-NMR (DMSO): 11.8 (bs), 9.87 (s), 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=0, C=C).

EXAMPLE 29
25 S-dichlo -f-2’-{4’ L) l-ureido-methyl-phenylca oyl)-
-1H-indole-2-carbo; cid e ter

Triethylamine (0.81 mi) and diphenylphosphoryl azide (1.25 ml) were added to
a solution of cyclopropane carboxylic acid (0.46 mi) in dry toluene (4 m!) at
0°C. The reaction mixture was stirred at r.t. for 3 h and heated at 80°C for 3.5
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2M sol ution of sodium hydroxide (0.82 nl) was added to a suspensi on of
exanple 20 (0.189 g) in ethanol (4 m; 95%. The reaction m xture was

stirred wostie@lerr] for 3 h then the solvent was re

reduced pressure. Bidistilled water (10m ) was added to the residue
and the solid was filtered to give the title 5 conmpound (0.167 g ) as
a yellow solid. [err] HNMR (DMBO): 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

46
(E)-4,6-dichloro-3-[2'-(4'-phenyl -urei do- phenyl car banoyl") et henyl] 1-H

1600, 155 o) andvies plciveel 96 sEEL A ppsion 2 my Wb BRER B doda 987 01 0
(4 m; 95% ang Gh of intermadiate 4 é:z'pﬂoag) and trieieylarine (0081 mi) in dry THF

sol uti on obt ai ned was then aC|d|f|e

a 1M sol ut.i on of rochl oric
acid 15 unt i@ aWWEG%’QW%EﬁI’&ﬂ?U tyi ve the
title conpound gyem W rﬁ%c
(DVBO) : 12 61 (bs) 'ghlto 14 (bs) 73 (s 8.71 (s), 24?0? 7. 65 (d)

7.53 (d), 87. 46eemqtsmﬂned)ﬂndpv tongraallvqlmwme(

Tos7 (Lo 167mefaid su‘ﬂm%ﬁﬂ%m@ywwwa w67,

(E) -4, 6-dichl 0ryeﬂﬁubﬁlid(4 phenyl - ur ei do- phenyl car banoyl ) et henyl ] - 1H

i ndol e- 2- b 2 095

't hi am hyer oxi ENHER GRS 1261 te3cr o Tbel. 8 46'af 7% G708 f Fide tabog Vs
stirred at 50[ 29 @)fevsgg?sﬂw 6209bH) 4.40(q), 418??9244 m), 0595(ﬁJ)Ut I on

was acidified wth a 2M ution of hydrochlorlc aci unt| pH =1 and
10 (m).

IR (Nujol) (em-1): 3304 (N-H); 1676, 1640 (C=0).

15
A solution of example 28 (0.070 g) and lithium hydroxide monohydrate (0.017
g) in ethanol (2 mi; 95%) was stirred at S09C for 2.5 h then at r.t. ovenight.
After cooling to r.t. the solution was acidified with a 2M solution of hydrochioric
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 title
compound (0.051 g) as a cream solid.
TH-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) (em-1): 3500-2300 (O-H, N-H); 1650, 1620 {C=0); 1601 (C=C).

EXAMPLE 31
6-dichl f-2'-{4’ -ureid t enyicarbamo

-indole- ¢ acid sodi sal
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44~ ' the precipitate forned was filtered to give the title conpound
(0.063 g) as a yel | ow solid. [err]H-NVMR (DVSO : 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 ,wooethses), 7.29 (t), 6.94 (dt), 6.77 (d). 5 pciEbesdisse! )
(cmferr]): 2720 (NH); 1653 (C=0O C=0). EXAMPLE 25
(E)-4,6-dichloro-3-3[2'-(4"-phenyl -urei do-phenyl car banoyl ) et henyl ] - 1H

i ndol e-2-carboxylic acid sodiumsalt 10 Aqueous sodi um hydroxide (1.15
m; 0.1N) was added to a suspensi on of exanple 23 (0.059 g) in
bidistilled water (5 ml). The suspensmﬁ?was stirred at r.t for 30

mn then was freeze-dried to give the title conpound (0.061 g) as a

| lid (defelbd P 10. 65
)(lgs)?wgsgol(bs) 2"3 Mfgﬁﬁlﬁ’a (X ﬁ%i\g%s t%azs 718 ()
6.89 (m.. example:30 (0,028 p) (rcbipuiuqq ({3 rr(lNT&up summm sgl(r,e'ba C=0).
EXAMPLE 26

(E) - 4, 6- di chl it 2%h then wat fraezs fired i give thitite compound (0029089 11+ 20

i ndol e- 2- carb opafibwasolidi d et hyl ester A 2M sol ution of sodium

17(0- 006%) ﬁ#ﬁ%sﬁﬁ%ﬁnﬁﬂ%ﬁg» oKBS] B Lt er (9. 740 @ LRRIO °

reaction mxt w¢4wvvm(a§>,'m (t), 68 (Bd) 4. qsl(ar edna(&n)ross (fn)roab(mj\ 2N

sol ution of chloric acid was til

preci pi t at ed. WWEZ‘!‘M ): 3327 (NH)224700, ﬂﬁ"tm ﬂ@b(@'&c)ﬁ he t | t I e conpound

(0.074 g) as a yellow solid. [err]H-NVMR (DVSO) : 12.58 (s), 10.06

(s), 8.21 (s), 8.20(d), 7.56 (d), 7.50 (d), 7.38 (d), 7.31 (d),

6.73 (d) 4. 3TEXAMPLE XD (s), 1.34 (t). IR (Nujol) (cmerr]): 3310
: , 1859 Q). ‘

Trifluoroacetic acid (1.28 ml) was added to a stirred suspension of intermediate

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

for 2 h then the solvent was removed 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 fitle compound (0.264 g) as a white

solid.

TH-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=0); 1630,

1612 (C=0, C=C).

EXAMPLE 33
25 8-dichlioro-3-12'-{ 3’-ureidomethyl)-phenyicarbamoyl enyll-1H-

le-2-carboxylic acid isopropyl ester
A suspension of example 32 (0.247 g) and triethylamine (0.074 ml) in dry THF
(9 mi) was stirred at r.t. for 1 h then trimethyisilylisocyanate (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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EXAMPLE 27 ' )

(E.-4,6-dihloro-3-3[2" -(4"-di nethyl -urei do-phenyl car banoyl ) et henyl ] - 1H

I ndol e- 2- car bowgles/grsesci d A suspension of exanple 26 (®CHEPIPOsNnd

| ithium hydroxi de nonohydrate 5 (0.024 ) in ethanol (2 m; 95% was
stirred at 50 for 3.5 h. After cooling to r.t. t he sol uti on was
acidified with a 2M sol ution of hydrochloric acid until a solid
precipitated. Th precipitate was filtered to give the title conpound (0.065

g) as a pal e orange solid. 43[err]H-NI\/R(DIVISO) 13.7 (bs),

12.52 (bs), 10.06 (bs), 8.22 (d), 8.21 (bs), 7.59 10 7.47 (d), 7.38
7.29 (d),

ER?_ H) e 8&3 )1 6?@8‘%&"%6@9@ pressure, The i&létﬂ‘hﬁé)fdﬂéﬁﬁj iréateam

(E) - 4, 6- di chl or i emnmmmmmwmmrcmmmmwem pther, 15

HT?‘)'o.elﬁD C%E‘)éﬁé@ﬂ?ﬁﬁa 1p 851 Bhtained gave e BimpRlg (Y BF X ariB( - °
bihdi st.i II](cad wat ewhitebsolld) . The suspens: on was stirred at r.t. for 1h
Vel Tow sol .- 201Nz (BMBGHA2 BB he) 1@%‘@”%"@3’ 8ol 65 PBaf0n. o 16

7.58 (d), 7 27 5. A73dR9.
(R (G o) (o oS3 (GHT 2770)78.95 (d), 875 (d)) 6,43 (§05.54)s), BAAMNATAA.38).
EXAMPLE 29 25  (d).

Uiyt 251 maol o BEIE) (o 48480 4244, B8R (V) 6L ISBECRONENY )

hyl am ne (0. 81
m ) and di phenyl @=@)phoryl azide (1 25 M) were added to

10
EXAMPLE 34
ich {3’ -phenvicarba IH-
indole-2-carboxviic acid

A suspension of example 33 (0.100 g) and lithium hydroxide monohydrate
15 (0.026 g) in ethancl (2 mi; ©5%) was stirred at 50° for 5.5 h. After cooling to r.t.
the solution was acidified with a 2M solution of hydrochloric 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 (1), 6.92 (d), 6.78 (d), 6.39 (1), 5.51 (bs), 4.15 (d).
IR (Nujol) (cm-1): 3267 (N-H); 1672 (C=0); 1620 (C=C).

EXAMPLE 35
E)-4,6-dichloro-3-[2'{3’-ureidomethyl}-phenyicarbamoyl)-ethenyl]-1H-

25 indole-2-carboxylic acid sodium salt
Aqueous sodium hydroxide (1.34 ml; 0.1N) 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 compound (0.062 g) as a pale yellow
solid.



a solution of cycl opropane carboxylic acid (0.46 m) in dry toluene (4 m)

at* Oferr]C._The reaction mxture was stirred at r.t._for 3 h and
heated at 80C for 3.5 WO 96/ 27588
PCT/ EP96/ 00840 46 h

then all owed wosemssto r.t. A portion (2 m') was taken and rOT/EPP6HOS4A
suspension of internmediate 4 (0.200 g) and triethylamne (0.061 m) in dry
THF (8 M) previously stirred at r.t for 1h. The reaction m xture
was stirred at r.t. overnight then diluted with water and extracted
with ethyl acetate. The organic 5 extracts were dried and evaporated
to a small vol une under reduced pressure48 The solid suspended was
filtered to give the title conpound (0. 143 as a yel | ow solid.

7an () NN {BUSOR 11 55 paE 10T ?%?? g Tstpl o forotd).
(), 245 (), 0,990(0710(d) 6516),030 o), £61 (eiAREDI ) (cnferr]): 3904

(E) - 4. 6-di chl or@@"&?“?‘ 1: 3341 Q}S‘Fﬁ%ﬁ@a&cn@ AFPIRERH car banoyl )- 15

vinyl ] - 1H i ndol e- 2- car boxylic acid A solution of exanple 29 (0.070
g) and lithium Eﬁdiﬁﬁige nonohydrate (0.017 g) in ethanol (2 nm;
959 was Rirr or 2.5 h then at r.t. ovenight. After
cooling to r.t.mhhifess '.'.,.,- A2l '

hydr ochl ori c
evaporated to agasbal getind the solid

suspended was fi 7 ?'lve t he t_‘% (20 ou Q. Og} g) as a
cream sol i d. “MHWP&‘P ’Eﬁ“’ﬂ?ﬂ%ﬁ %8"%% 10. 17
ébg)z, (gi)% éd)lso)(?a 91501 ihdnzTHF Znﬁ)d)'he?ei‘&iohdhuau?eﬂv&séﬂiredﬁtﬁ%d)

33 25
IR (NUj o|10(cn{€¢§] fheede% za@r(%ﬂavs %ﬂmmefqm'f&ﬂm (?)C—C)
washed with ethyl acetate and diethyl ether to give the {itle compound (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), 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) (cm~1): 3302 (N-H); 1676-1624 (C=0, C=C).

EXAMPLE 37
(E}-4.6-dichloro 'f4’-{4" enyl-ureidomethyl
20 rb. ethen -indole-2 oxylic acl

A solution of example 36 (0.100 g) and lithium hydroxide monchydrate (0.029
) in ethanol (2.5 ml; 95%) was stirred at 50° for 3.5 h. After cooling to r.t. the
reaction mixture was acidified with a 2M solution of hydrochloric acid (0.6 mi)
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.
TH-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), 7.28 (d), 7.24 (d), 6.80 (d), 6.78 (d), 6.44 (t), 4.23 (d), 3.68
(s).
IR (Nujol) (cm-1): 3400-3200 (N-H); 1650 (C=0).



EXAMPLE 31

(E)-4,6-dichloro-3-[-2"-(4"'-cysl opropyl - urei do- net hyl - phenyl.car banoyl ) -
vi nyl ] -1H i ndol e- 2- carboxyl i c acid sodi um salt WO 96/ 27588
PCT/"EP96/ 00840 47
Aqueous sodi uiWogeR7s88i de (0.57 m; 0.1 N) was added to a SUSPECITEPIGH0836
exanple 30 (0.028 g) in bidistilled water (6 m ). The suspensi on was

stirred at r.t. for 2.5 h then was freeze-dried to give the title
conmpound (0.029 g) as a yel l ow solid. 6 [err] H NVR (DVSO) :
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), 4.189(d), 2.41 (m, 0.55 (nm), 0.33
(m. IR (Nujol) (cnferr]): 3327 (N-H); 1700, 1661 (C=0O; 1601
(C=0). EXAMPLE 32 10

(E)=4,6-dichloro-3-[12"-(3"-amoni um net hyl trifl uoroacet at e-
phenyl car bam)yIM- 1H i ndol e- 2- car boxyl ic acid i sopropyl est er
Tri fl uoroaceti | added t.c on of

i nter nedi at e *he reaction
m xture was stiph@fiedrba LL_‘U .111 uu L..‘L 1 -lu L-ij( ) sh‘ pEic itf,u -.»i;, renoved
‘under redyced pressure reated with

di et hyl etsher amlFm QMF)@HWMP&P@WE %ude (0 33 m')rmﬂ?d&ﬁy

;iGiSIt?;tei 8];1 E)]EII e sow obt al nﬁ%% Pne co@poun i us??ctas ;;1
white 0°dThe reaction njixiurd wasistired s muadmmamos
CHRATRON éﬁé%'g%?ﬁ%@? rf- Aliodan (1 i s fugy n adaba i'a’ | )R ( Luf’é )
(crierr]): 341mﬁsmwmmﬂammxmmmmmosmm dry TOF (4
1612 ( C:q’o S mi) previously stirred at r.t. for 20 min. The reaction mixture was stirred at r.t.

overnight 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 compound

(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), 1.74 (m), 1.37 (1), 1.32 (m).

IR (Nujol) (cm-1): 3296 (N-H); 1676, 1661, 1630 (C=0).

20 EXAMPLE 39
~4,8-dichloro-3-[2’-(4' " yi-u 1)-
1 enyll-1H-indole- lic acid
A solution of example 38 {0.080 g) and lithium hydroxide monohydrate (0.024
g) in ethanol (2 ml; 95%) was stirred at 50°C 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 compound (0.064
g) as a yellow solid.



EXAMPLE 33 25
(Ey-4,6-dichloro-3-[2"-(3"-ureidonet hyl)-phenyl car banoyl ) - et henyl | -
i ndol e-2-carboxylic acid i1sopropyl ester A suspension of exanple 32
(0.247 g) and triethylamne (0.074 m) in dry THF (9 M) was
stirred at rwooedegs 1 h then trinethylsilylisocyanate (0. 14g&Troe/ébsid
was added. The reaction m xture was stirred at r.t. for 2 h then the
sol vent was WD 96/ 27588
- PCT/ EP96/ 00840 ' 48
renoved under reduced pressure. The residue was repeatedly treated with
diethyl ether and dried on the rotary ggaporator. Trituration w th diethyl
_ et her and filtration of the solid obtained gave the title conpound

(0s) 10,21 ( TFAMRIDMED): 1374 0) 13 85 pwl 10,17 (pef S4510) Vet 2980 o)

[ O o o viam, sty o Salog s ameyss, 15
(2, el (V)

~(c=0; 1610 (m), EXAVPLE 34

(E) -4, 6-dichl g 1 W | fgpe@en).) -ethrnyl ] - 1H

I ndol e- 2-car boxy |c anlﬁd“} A sust)l)éﬁngl (?E’o exanpl'e 33 (0 100 g) and
| i t hi um&ydroxi de nonohydrate 15 (0.026 g) in ethanol (2 m; 95% was
~stirred at 50[err] for 5.5 h. After cooling to r.t. t he sol ution
-was acidified with a 2M solution of hydrochloric acid until a solid

. preci pitated.mﬂgpltate was filtered to give the title conpound

(0.076 g) as ayellowsolld [err]H-Nl\/R( 50 : 13.73
(bs), 12.54 (fB ) [25{ 4’ statrah -urgidosmethylls 7.48 (d),
7.30 (d), : 4

IR (Nujol) (cf

10 Aqueous sodlum hydroxide (O. 87 mi; O. 1N) was added toa suspenslon of
example 39 (0.046 g) in bidistilled water (6 mi). The solution obtained was
stirred at r.t. for 2.5 h then was freeze-dried to give the title compound (0.046
g) as a pale yellow solid.
1H-NMR (DMSO0): 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 (1), 5.92 (d), 4.12 (d), 3.77 (m), 3.58 (m), 3.3 (m), 1.72
(m), 1.29 (m).
IR (Nujol) (cm~1): 3312 (N-H); 1622 (C=0).

EXAMPLE 41
20 E)-4,6-dichloro-3-[2'-{4'-nicotin-3'- o-methyl-phenyica oyl)-
¢ -1H-indole-2-carboxylic acl ster

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 mi) 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



EXAVPLE 35

(E)-4,6-dichloro-3-[2"-(3'_-ureidonet hyl)-phenyl car banoyl ) - et henyl ] -1H 25

i ndol e-2-carboxylic acid sodium salt Aqueous sodi um hydr oxi de
(.84 m; 0.1 N) was added to a solution of exanple 34 (0.060 g)
in bidistilled wasez7s§l0 nl ). The solution was stirred at r.t pch

then was freeze-dried to give the title conpound (0.062 g) as a pale yell ow
-sol i d. WD 96/ 27588

PCT/ EP96/ 00840 49
[err]H-NVMR (DMBO): 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) (cnmferr]): 3341 (NH); 1653, 1607 (C=0); 1551

C=C EXAMP

(-4, 6- di chi or I&Ys(# e Precipitate formest e Flarecaoe amsbesyith ity gher.

car banoy! ] et henyThe sokd wae meﬂtbemeelaﬁd@lﬁwa t6LgH a short column of

4- Met hoxyphenyl |socyanate 0.116 mM) was added to a suspen5| on of

exanpl e (0.100 gSilicausing ate/othanol 9:1 as eluash Thegalvest was remoyedd at

oL et oy S rm Bt ekl dnd ol o) B i e
give the ti&| e ciltrgtiomthe(titleicdipound (0. Mg)g)m ayellow selido! i d.
75E (o) O nBTOMSDY, 1389 . 102 o) B re B84 8.6 (B8 2 P )
(t), 4.38 (q), A4(ddy 7.9 (my m(u) 7.53(d), 7.34 @)(2.28 (d), 7.26 (m), GFQQG),JBQW(M),
( cr’r! err ]_ ) 1 3302 4%%, 1%7 116§MC—O C=0).
(E) -4, 6-dichloro -4 ‘hoxy- phenyl ur ei donet hyl ) - phenyl 20
carbamoyl ] et heng éNu}bh (aﬁ*_db B3304C P INH)C1700-1610 (C=0, C=N, C=C).
10
EXAMPLE 42
'-{4’-pic ! o-methyl-phenyicarbal
-iH-indole-2-c | d
Lithium hydroxide monochydrate (0.013 g) was added to a suspension of
15 exampie 41 (0.040 g) in ethanol (1.5 mi; 95%). The reaction mixture was
refluxed for 2.5 h then cooled to r.t. and acidified with a 2N solution of
hydrochioric 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(cm-1): 3206 (N-H); 1696, 1653 (C=0); 1609 (C=C).

EXAMPLE 43
25 8-dichloro-3-[2'-{4’-ethoxycarbon l-ureido -
henylcarbamovyl) sthenyl]l- 1H-indole- oxylic acid ethy| 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 h and the



A solution of exanple 36 (0.100 g) and |ithium hydroxi de nonohydrate (0.029
g)-in ethanol (2.5 m; 95% was stirred at S0[err] for 3.5_h. After cooling

tor.t. the reaction mxture was acidified with a 2M sol uti on of
hydrochloric acid (0.6 m) and stirred at r..t for 30 mn. The
precipitate waipdehisgr €d to give the title 25 conpound ( Opgfapesooss® an
off white solid. [err]HHNVMR (DVBO) : 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) (cnferr]): 3400-3200 (N-H); 1650 (C0O. WD 96/ 27588
PCT/ EP96/ 00840 50

EXAMPLE 38

(E)-4, 6-dichlorg-3:

phenyl car banoyl ?”%M%Wiﬁ%ﬂ@k&wwawwm

Tri et hyl am ne ( ﬁuigyhmyemhom)horyl azide (0.33 m) were added

T e AR ra e L E A
s o A 4 81 2 A B AT 1t

portion (1 m) aken ensi
(0.180 @) fand t i34ty ami ne (0.050 m) in dry THF (4 10 m) previously

stirred at r.t 1 re was stirred at r.t.
overni ght then i'ﬂ“‘i‘g\)@%ﬂ't Né@#@%ﬁ%@&%@r educed pressure. The residue
was suspended in ethyl acetate and washed with water then the solid

suspended in th r Lc extracts was filtered to give the title conpound
(0.163 g) as a Wd. 15 [err]HHNVR (DMSO) : 12.61 (s), 10 18 (s),
8.26 (d), 7.67 : ) . ’ 2 A

(t), 5.96 (d), & )
1.74 (m,1Q. 37 gthenvil- 3¢

1676, 1661, 163Mi mq}ydroxlde monohydrate (o 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 409C for 6 h then cooled to r.t. and acidified with a 2N solution of
hydrochloric acid until a solid precipitated. The precipitate was filtered to give

15 the_titie compound (0.025 g) as a brown solid.
1H-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) (cm-1): 3400-2500 (O-H, N-H); 1661 (C=0), 1610 (C=0, C=C).

(dt)

20 EXAMPLE 45
4.6-dichloro-2 xycarbonyl-3-[(E)-2'{4'-ethylureidophenylcarbamoyl
ethenvi]-1-H-indole
To a suspension of intermediate 22 (230 mg) in a mixture of ethanol 95% pure
(10 mi), water (1.5 mi) and THF (4 ml) a 2M solution of sodium hydroxide

25 (0.365 ml) was added. The yeliow solution obtained was stirred for 2 hrs atr.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 °.



20 » EXAMPLE 39

(BE)-4,6-dichloro-3-[2"-(4' -tetrahydro-pyran-4"-yl-ureido-nethyl)-

phenyl car banoyl ) - et henyl ] - 1H i ndol e- 2- car boxyl i ¢ aci d A sol ution
of exanple 38 (0.080 g) and lithium hydroxi de nonohydrate (0.024

g) in ethanol WwO9%%27s8®©5% was stirred at 50[err]C for 4 h. AlpceEpséansdong t o

r.t. the 25 - reaction mxture was acidified with a 2M sol ution of
hydrochloric acid until a solid precipitated. The precipitate was.
filtered to give the title compound (0.064 g) as a yellow solid.
WO 96/ 27588 PCT/ EP96/ 00840

51 [err] H NWR (DIVISO) 13 74 (bs)5412.55 (bs), 10.17 (bs), 8.26
(d). 7.64 (m, 748 , 7.30 (d), 7.18 (m, 6.78 (d), 6.17 (bt)

g&ng._“ (b, 414 1y )(amve ]?-}?7553%; 1065 (Ft bk f33((Fh e, A 3031 ?f;

I\PﬁEanﬂ749(3H m and d), 7.31 and 7.30 (1H, mandd) 6.72 (1H, d), 6.03
(E) -4, 6-dichloro 2 I s et hyl) -
phenyl car banoyl ) 1& beﬂy#ﬁb ’r?g@/&rl'g a %&éﬂ é é‘bﬁgh Bi um salt 10
Aqueous sodi um NRINUO wle.B (chi-1y aaoﬁm(m-g vsizbadssonemwmpsi on of
exanple 39 (0.046 g) in Istilled water ( The sol ution obtai ned was

stirred at &.t. for 2.5 h then was freeze-drled to give the title conmpound
(0. 046 We yel | ow sol i d. [err]H-NVMR (DVBO): 11.75
(broad), 9.94 (sT—8: ), 7. 67 (d) 7.37 (d), 7.18 (d) 15 7.14 (d),
7.09 (bs), 6.14 48)dichlo?d-2-1i , idophenividarbamoviethanvil-f ~

(m, 1..29 (m
EXAMPLE 41

To a solution of example 45(119 mg) in ethanol 95% pure ml), water (0.6 mi),

10 a 2M solution of sodium hydroxide (0.487 ml) 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 isopropanol to
afford the {itle compound (41 mg). m.p. > 250 °.

15  TH-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), 6.77 (1H,

d); 6.06 (1H, m), 3.06 and 1.03 (2H and 3H under solvent signal).

IR (Nujol) vmay (cm=1):3302(NH and OH); 1684-1640 (C=0), 1610 (C=C).

20 EXAMPLE 47
4.6-dichloro-2 arbonyi-3-l{E)-2'-(4'-
clche henylcarba ethenyl]-1-| ol
To a suspension of intermediate 23 (170 mg) in a mixture of ethanol 95% pure
(5 mi), water (0.7 mi) and THF (4 mi) a 2M solution of sodi'um hydroxide (0.249
25 mi) was added. The yellow solution obtained was stirred for 4 hrs atr.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 °.



20

(E)-4.6-dichloro-3-[2'-(4" -nicotin-3' -yl -urei do- met hyl - phenyl car banoyl ) -

et henyl ] - 1H i ndol e- 2- carboxylic acid ethyl ester Tri et hyl am ne
(0..226 m) and di phenyl phosphoryl azide (0.3 m) were added to

suspensi on of Woes2rssai c acid (0.200 g) in dry toluene (3 nl) peipPéstiogd- The
reaction m xture was stirred at r.t. for 2 h then was filtered

t hrough a plug of silica using 25 et hyl acetate as eluant. The sol vent
was renoved under reduced pressure to give a white solid that was
di ssolved in dry toluene (5 m). The sol ution was stirred at
80[err] for 2.5 h and allowed to cool to8 t., then was added to a

suspensi on of exanple 4 (0.150 g) and triethylamne (0.042 m) in dry THF
(3 it o M) THESMRIDMISOR. 1281 H: bl 40,06 (1, 4)18.84 (1H %)/ €28\1A gy Xt Ur e
PCT/ EP96/ 00840 7-58 (2H, d), 7.63 (1H, d).734(1l-l d), 7.32 (2H, d); 6.75 (1H, d); 6.93 (1H, d),

The sl d vas 1 RaORHEE A4 (7. S0 € MO 1 B7aHT R g ) S8

of si |1 §a1.28i(2H, m)M264ck(3H,ampt hanol 9: 1 as eluant. The sol vent

d d ' trit t ed
' et hanol® to ol MNubl ¥maxscn 7 Fa04 N} 3R78E-OAeBIAINIER 0. 040 o) “as
a yell ow solid. [err]H-NWVR (DVSO) : 12.61 (bs), 10.21 (bs), 8.75
(bs), 8.55 (d), 27 (d), 8.12 (dd), 7.91 (m, 7.70 (d), 7.53 (d),

7.34 (d), 728w(m 679(d) 674(bt) 4.40 (q), 4.28
(d), 1.37 (1). gge
(C=0, C=N, c=0)%®

. AL D18 rCYCH : DNSNYICArDs ethen
(E)-4, 6-di chl ormﬂiz'ﬂﬁm'ﬁm:%nﬂmue' do- et hy! - pheny! car bamoy! ) -
et henyl ]- carb | C_acl Lithium hydrOX| de nonohydrate

d
(eghgﬁgl gzl 5' nmﬁa@osqhe}og #h (192 mg) memamb% pure (4 o weteri(Q.6 .
then cooled to pﬁﬁ%ﬂ({ﬂg@ﬂﬁ?ﬁ%%&ﬁ‘hﬁwgﬁfn depﬁfghhmg&&e@
hydrochl ori ¢ aciThe golutioniiy stimecd:at509 for MMmﬁﬂed\mthh(MNameumsgl ve the
title C SO Bt ykirBdilofie adid . Ima Holid obbained was filtered and washed with

water. The solid was dried under vacuum ovemight, dissolved ina 0.1 M

15 solution of sodium hydroxide (1.30 ml) and water and freeze dried to afford the
titte compound (72 mg).
1H-NMR (DMSO): 12.01 (1H, bs); 8.82 (1H, bs); 9.52 (1H; bs); 8.63 (1H, bd)
7.62-7.46-7.45 (5H, m-m-d), (2H, d); 7.18 (1H, d), 6.87 (1H, d); 7.1-6.8 (1H,
broad), 3.43 (1H, m), 1.80-1.45 and 1.40-1.00 (10H, m and m).

20 IR (Nujol) vmax (cm~1):3500 (NH); 1653-1620 (C=0).

EXAMPLE 49

8 loro-2-etho rbonyl-3-[{E})-2'-{4'-cyclopropyiureidophenyl
25 carbamovi) ethenyl] -1-H-indole '
To a suspension of intermediate 24 (120 mg) in a mixture of ethanol 95% pure
(5 mi), water (0.7 ml) and THF (2 ml) a 2M solution of sodium hydroxide (0.187
mi) 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 precipitated



[err] H NMR (DVMBO): 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(crmerr]):
3208 (N-H); 1696, 1653 (C=0); 1609 (C=C). EXAMPLE 43 25

(E) -4, 6-di chl owosér2issé - (4' - et hoxycar bonyl met hyl - ur ei do- met hy lpereposnossn
phenyl car banoyl ) et henyl]-1Hindol e-2-carboxylic acid ethyl ester

‘Et hyl i socyanatoacetate (0.061 m ) was added to a suspension of exanple
2(0.150 g) and triethylamne (0.042 m) in dry THF (5 m) previously
stirred at - r.t. for 20 min. The reaction mxture was stirred at
r.t. for 2.5 h and the WO 96/ 86588

PCT/ EP96/ 00840

ipitate f d,ﬁg%a é‘ﬂg h
Itoirte-lcialoI =e Ocr:orrpoung 50 q}" as a yhﬁw SO b‘ihaﬂneﬂrdﬁaf & iH—hKﬁRt ©
(DVBO): 12. 61 ( habtaintbe fitle compound (81(mp). mipo28af)., 7.50 (d), 7. 32 (d),

(), 17 iy, MR (B 1957 il ey fo B8 (I pei'e 2T aF pe 20 sR . T
1678 (C=0. 756(2H|:'dq\|7|550?(14-ﬂd),732 (1H, m), 731 (2H, d); 6.73 (1H, d); 6.32 (1H,
0,81 L, B AL A o B o
0. 030 df%i, ﬁﬁﬂ (@QCQSO THF
EB m ) g)ndwaH[se?r Jl W ge?rsl?oggllHt}i‘ll%.,n&" tal ne&ﬂ&@ wasg)st: Pred
at 40[err]C for h then cooled to r.t. and acidified with a 2N sol uti on of

hydr ochl ori c acmsolld precipitated. The precipitate was filtered
to give 15 t npound (0. 025 g) as a br own SO|Id
[err] H NVR ( DVS@,8-d -NE v sifobRenyic

(d), 7.48 ' '

10 indole-2-carboxvylic acid sodium sait
To a solution of example 49(44 mg) in ethanol 95% pure (3 ml) and water (0.3
ml) and litium hydroxide monohydrate (15 mg) was added. The solution was
stirred at 50° for 5 hrs then acidified with a 0.1 N aqueous solution of
hydrochioric acid . The solid obtained was filtered and washed with water. The

15 solid was dried under vacuum overnight to afford the itle compound (20 mg).
m.p. >250C.
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 (3H, 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) vmay (cm-1):3412-3250 (NH, OH); 1678-1609 (C=0).

EXAMPLE 51
8-dichlo g 2'-{4’-nicotin-3-viureidophenvicarbamo -1-H-
| -carboxylic acid

25 To a solution of Intermediate 25 (63 mg) was dissolved in ethanol 95% pure (5
mi), water (0.7 ml), THF (2 ml) and a 2M solution of sodium hydroi(ide (0.093
mi) was added. The yellow solution cbtained 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'-



(d), 7.30 (d), 7.18 (d), 6.77 (d), 6.59 (bs), 6.16 (broad), 4.15 (s), 3.71

(s). IR (Nujol) (cmerr]): 3400-2500 (OH NH); 1661 (C=O, 1610
(C=0, C=0). 20 EXAVPLE 25 -

4, 6-di chl or o- 2- et hoxycar bonyl - 3-[ (E)-2' - (4' - et hyl ur ei dophenyl car banoyl )

et henyl | - 1- yo Si0kss To a suspension of internedi at gctkposiosise™) 1N
a mxture of ethanol 95% pure (10 M), water (1.5 m) and THF (4
m) a 2M sol ution of sodi um hydroxi de 25 (0.365 n) was added. The

yel | ow sol uti on obtained was stirred for 2 hrs at r.t., t hen

acidified wwth a 2N aqueous solution of hydrochloric acid. The solid
precipitated was filtered, washed with gater and dried under vacuumto
obtain the title conpound ( 160 ng). m.p. >250[err].

WD 96/ 27588

o [ oISt Yrpidephenyicarbamoyhethenyll-1-Hyingole2 carbipaic agkisinyl,

bs); 8.20 (1H ester 14mg)wma:a&szumowwﬂtanm 3und) ahd litiGnbRydrofdde. 30 (1H, m

and d 6.72 (1H, 7 H, , 1.34
(3H, %) 1. 03( (8'“9)’”#%44%! E!'h Mpnm(sam@?ﬁtﬁ%"mﬁ PABEN( NH) ;
1678- 1650- 1620pdidified Wﬂ(ﬁnﬁﬁ,

4, 6-di chl oro- %‘?(E \Zm-ﬁao:'e’%ﬁ ur el dophenyl gdrqgh%ggnylacécghml? 1- Hindol e-
2-carboxy ic a@tgmedwasfltamdammhwwmwﬁmﬁhesommd@dumdett hanol 95%
ure m i um hydroxi de (0.487
Iroﬁ) was)addede‘pﬁ %Fm]‘% mﬁ-@ﬁ% eaﬁ'%gO[err{ for 4 hﬁs t hen
aci di fi ed wi t h1H-NMR (DMS0)e42:524H,8), 10.4Z (1H, s), 8.80 (\H|rs)B7B (1M, s);BS8 The

i ed under veldhoR)Shed ‘Ef@?ﬂ)aéﬂaﬁﬁhﬁ& Sty i 78 g oH o

afford the tity.447026@H Jamg m@?[err]. 15 [err] H NWR
(DVBO): 13.55 (1H broad 12 &‘ b) 03 (1H, bs); 8.36 (1H
bs): 8. 219(1ij()“ h1®7(cﬁ 7 (1H d): 7.31 (2H, d); 7.28 (1H d),
6.77 (1H,
EXAMPLE 52
46 joro-3-[{E)- e ro n-4"
15 ureldophenyicarba ethenyl]-1-H-indole-2-carb cid It

To a solution of intermediate 26 (142 mg) in ethanol 95% pure (5 ml), water
(0.7 ml), THF (2 mi) and a 2M solution of sodium hydroxide (0.31 mi) was
added. The yellow solution obtained was stirred ovemnight 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)-ureidophenylcarbamoyl)ethenyl}-1-H-indole-2-
carboxylic acid and the title compound (75 mg). The mixture was dissolved in
ethanol (3 m!) 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 hydrochiloric acid . The solid obtained was filtered and washed with
water. The solid was dried under vacuum overnight, dissolved ina 0.1 M
solution of sodium hydroxide (0.74 ml) and water and freeze dried to afford the

title compound (38 mg).



d); 6.06 (1H, m, 3.06 and 1.03 (2H and 3H under solvent signal).
IR (Nujol) v[ierr] (cnferr]):3302(NH and OH); 1684-1640 (C=0, 1610 (C=0).
20 EXAMPLE 47 4, 6-di chl or o- 2- et hoxycar bonyl -3-[ (E)-2"' - (4" -
cycl ohexyl ur ei dophenyl car banoyl ) ethenyl]-1-Hindole To a
suspensi on of iwbesvssh ate 23 (170 ng) in a m xture of ethanolpcPEPospossn
(5mM), water (0.7 m) and THF (4 m) a 2M sol uti on of sodi um hydroxi de
(0.249 25 m ) was added. The yellow solution obtained was stirred for 4.
hrs at r.t, then acidified with a 0.1 N aqueous sol ution of
hydrochl oric acid. The solid precipitated was filtered, washed
with water and dried under vacuumto obtai 8 the title conpound
(110 ng). mp. >250[err]. WD 96/ 27588
PCT/ EP96/ 00840  1H.NMR ESmasox 8.17 (1H, d) 7.18 and 7.15 (3H, d and mﬁ 6.96and 6.95
[err]H- NVR (DMBO); 12.6 &lH, bs) : 10.06£1H, %i%- 8. 24 gl; El); 8. 22 %H,
d), 7. 58 (3biim and d); 643 (1H.d):53.84 {2H.4m), 3,80 (IH, m), 3A3((2H, M) 1.76 (
(1H, d); 6.03 (1 4.40 (2H, q); 3.47 (1H, m, 1.80 (2H, m,
1.67 (2H m, 1.?3)'?')117,(2 M) 35 (3K, t). 1.28 (2H, n), 1.26-1.1
(3H M. 5 IR @dibithax [emT'):3002{3810NH), 2807 (CRA); 1678 (C=O),
1630- 1610 (S:C). EXAMPLE 48 '

-3-[(B)-2"-(4

4, 6-di chl or - cycl ohexyl ur ei dophenyl car banmoyl ) ent henyl ] - 1- H
i ndol e2- car boxyl gm&?%g@alt 10 To a solution of exanple 47 (102
ng) in ethanol 95%pure (4 , water (0.6 m), THF (1 m) and a 2M
sol ution of sodi um hydroxide (0.375 m) was added. The solution is
stirred at 50[err*||!|;.qg acidified with a 0.1 N a S
solution of hydroc |orf'§“§?;'.‘¢'31‘i_y"¢he solid obtained was fil tcugre and washed
W th wat er. The solid was dried under vacuum overni ght, dissol ved
ina0.1M al ution .o ' rexide (1.30 m) an r and
freeze dri efpst o] a‘iﬂb&?ﬁ% Waoﬁ&dé#onﬁmfg (6) 63\’Lﬁd§

Polysorbate 80 1

tris(hydroxymethyl)aminomethane 0.54

Dextrose solution 5% wiv qs to volume

15 The glycine antagonist and Polysorbate were added to a solution of
tris(hydroxymethyl)aminomethane in a 5% aqueous dexirose 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, 37, 1015-1024. The pKi

values obtained with representative compounds of the invention are given in
the following table. '

Example No. pKi
8 8.6
1 8.62
14 A2
16 7.70
18 8.20

21 8.74



title conpound (72 ny). [err]HHNVR (DVSO): 12.01 (1H, bs); 9.82
(1H, bs); 9.52 (1H bs); 8.63 (1H, bd) 7.62-7.46-7.45 (5H, mmd),
(2H, d); 7.18 (1H d), 6.57 (1H d); 7.1-6.8 (1H broad), - 3.43 (1H,
m, 1.80-1.45 and 1.40-1.00 (10H, mand nm. 20 IR (Nujol) v[err]
(cnferr]): 350988 1653- 1620 (C=0). EXAMPLE 49 pCT/EP96/00840

4, 6-di chl or o- 2- et hoxycar bonyl -3-[ (E)-2' - (4' -cycl opropyl ur ei dophenyl 25

car banoyl) ethenyl]-1-Hindole To a suspension of internediate 24.
(120 ng) in a mxture of ethanol 95% pure (5 mM), water (0.7 m)
and THF (2 m) a 2M sol ution of sodium ryroxi de (0.187 m) was
added. The yell ow sol ution obtai ned was irred for 4 hrs at r.t., then

acidified with a 0.1 N aqueous solution of chloridric acid. The solid
precipitated 96/ 27588

PCT/ EP96/ 00840 24° 7.4 56

was filtered, washed w t@?water and ethyl acetate and dBi44d under vacuumto
obtain the title conpoungdg(81 ng). mp. >250[err]. 825 [err]H NWR
(DVMSO): 12.57 (1H, bs); .05 (1H, bs); 8.21 (1H bs); 0 (1H, d),

7.56 (21, m), 7.50 (1H, L 7.32 (1H, 'm, 7.31 (2H, d)B® 73 (1H d); 6.32
(1H, 5 bd), 4.37 (2H37q); 2.51 (1H, m, 1.34 (3H, 7)690.61 (2H m,
0.38 (2H, m. | RaggNuj ol ) v[err] (cnferr]): 331@dg4\H) ;
1678-1646(C=0, 1620 (C=Q). EXAMPLE 50 '
4,6-dichloro-3-[(E)-2"- (&% cycl opropyl urei dophenyl car bgrﬁﬁll )et henyl )-1-H
10 i ndol e- 2-carboxyMi ¢ acid sodi um sal t Bb7 sol ution of
exanpl e 49(44 ng) in ethagol 95% pure (3 nl) and water ggph 3 m) and
l'itium hydroxide rmnohydrsate (15 ng) was added. The solq%_{aon was

stirred at 50[err] for 552rs then acidified with a 0.1 VA gueous sol ution
of .

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, 5651-552. 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 0.1mg/kg |.V. was determined and representative
results obtained for compounds of the invention are given in the following

10 table.

Ex No. % Inhibition
9 . ' 60
12 50
14 . 30
16 30
19 30
31 40
37 50
40 40
43 40

44 40



hydr.ochloric acid . The solid obtained was filtered and washed with water.
The 15 solid was dried under vacuumovernight to afford the title
conmpound (20 np). mp. > 250 C. [err]H-NVMR (DVBO): 13.7
(1H: broad), 12.52 (1H, bs); 10.06 (1H bs); 8.24 (1H bs); 8.25
(1H, d) 7.59 andbosasss(3H, d and d), 7.35 and 7.31 (3H, d andpghy

(1H, d), 6.36 (1H, bs), 2.52 (1H, m, 0.64 (2H m, 0.40 (2H, m. 20 IR
(Nujol) viert]l—(cmerr]):3412-3250 (NH, C]—I) 1678-1609 (C=0.

EXAMPLE 51

4,6-dichloro ﬁtl n- 3-yl ur ei dophe yicarbanoyryeren

i ndol e2- car b031EHW|M|m|ﬂ"|“l“ 0o a solution of IniternBEPRAE! ﬁ?‘ﬁgﬁé) W&J

di ssol ved in etharfol 95A)pure (5 m), THFE_( -
and a 2M sol uti e@ﬁ‘g sodi um hydr oxi de (0.093 SDG&‘FHP '°r\/va§)°”a de: gwld """"
yell ow sol uti on ined was stirred 3 hrs at r. tJZ'thn(S) s peged .oth th paced 45
with a 0.1 N aqueous solution of hydrochloric acidg pagngs)! ”ghg@t arn&ﬁp“ged lten
was filtered and washed with water to obtained 4, ro; = 2]

WO 96/ 27588 qllbgtpalcp ﬁigizé ....... to ﬁébed

PCT/ EP96/ 00840 ¥ A compound of formula (1) — £

ni coti n- 3-y®urei-dophenyl car banoyl ) et henyl ] - 1- Hi ndol e2- car boxyl i ¢ acid

et hyl ester (14 ng) which was dmmwnﬁaﬁaﬂm(:’» m) and
l'itium hydroxide nonohydrate (5 added. The sol ution was
stirred at 50[err] for 4 hrs then fied with a 0.1 N aqueous
solution of hydrochloric acid. The S@ 5 obtained was filtered and
washed with water. The solid ed ufder vacuum overni ght to

afford the title conpound (6
10.12 (1H, s), 8.80 (1H, s), ¢
d), 8.16 (1H, dd), 7.93 (1H,
7.44-7.25 (3H, m, 7.30 (1 H,
(cnferr]): 1607 (C=O.

cobR! r1H NVR (DVBO): 12.52 (1H, s),
4" s), 8.58 (1H, d), 8.24 (1H,
¥'7.64 (2H, d), 7.48 (1H d);

i, 6.76 (1 Htl)d). 10 IR (Nuj ol)

or a sait, or metabolically labile ester thereof wherein R represents a group
10 selected from halogen, alkyl, alkoxy, amino, alkylamino, dialkylamino, hydroxy,
trifiuoromethyl, trifluoromethoxy, nitro, cyano, SOoR4or COR4 wherein R,
represents hydroxy, methoxy, amino, alkylamino or dialkylamino; m is.zero or an
integer 1 or 2;
A reprasents an ethyny! or optionally substituted etheny! group:
15 R, represents hydrogen or an optionally substituted alkyl, cycloalkyl, aryl or
heterocyclic group;
Ro represents hydrogen or alky!; or
R1 and Ryo fogether with the nitrogen atom to which they are attached represent
a 5-7 membered heterocyclic ring which may contain an additional heteroatom
20 selectad from oxygen sulphur or nitrogen;
R3 represents hydrogen or alkyl;
n is zero or an integer from 1 to 4
X=0o0rS.

25 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.

Sheet Has Been Re laced
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EXAVPLE 52 4,6-dichloro-3-[(E)-2'-(4'-(-tetrahydropyran-4"-yl)-
15 7 urel dophenyl car banoyl ) et henyl ) - 1- H i ndol e- 2- car boxyl i ¢ acid sodi um

sal t To a solution of internmediate 26 (142 ng) in ethanol 95% pure
(5.mM), water (0.7 M), THF (2 m) and a 2M sol uti on of sodi um
hydroxi de (0. 308837588 added. The yel |l ow sol ution olcaiEpoclecssts
stirred overnight at r.t. then acidified : with a 0.1 N agueous
solution of hydrochloric acid . The solidésébtai ned was 20 filtered and
washed with water to obtain a m xture of 4,6-dichloro(E)-2"-(4 -
(-tetrahydropyran-4"-yl)-urei dophenyl car banoyl ) et he
carboxylic acid and the title conpound (75 ng). The “ﬂﬂ\ﬂ MH“E Imgl ved
in _ ethanol (3 m) and a 2M sol uti on of sodi um raxi 7 m)
was added The solution was stirred at 50[err] for 4 hrs then
acidified with a 0.1 N aqueous 25 sol ution of hydrochloric acid. The
sol i d obt ai neddwas A cPMPEURd Asclaimackin apy Bf claims 1 1o,$ wherein &, Jepregentss
dried under vakydrogenierni ght, dissolved in a 0.1 M sol ution of
sodi um hydroxide (0.74 m) and water and freeze dried to afford the
title conpound_(38 m%O WO 96/ 27588
PCT/ EP96/ 0H8405- A tompound as claimed in any of claims 1 to 4 whergin R, represents
[err] H NVR ( DMiifdrogéh d/méthiyl. d) 7.18 and 7.15 (3H, d and m); 6.96 and 6. 95
(3H, mand d), 6.43 (1H, d); 3. 84 (2H, m, 3 59 (1 H nm, 3.43 (2H, m,
1.76 (2H, m, 1.37 (2H, Nu ol) vferr]
(cnierr]): 34026:331CA cRmpound @s @l@mgd insany of caimﬁat é/wmgrm& represents
| ntravenous | niydrogen, C,aliyl optionally substituted by carboxyt, "Cy,cycloalkyl, 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,, R, and R, each
represent hydrogen.

15 8. A compound as claimed in any of claims 1 to 7 wherein X represents
oxygen.

9. A compound as claimed in any of claims 1 to 8 wherein the substituent
(CH,)nNR,CXNR R, is at the 4 position on the pheny! ring.

20
10. A compound as claimed in any of claims 1 to 9 wherein nis 1 or 2.
11. 4, 6-Dichloro-3-[(E)-2"-(4"-ureidomethy! phenylcarbamoyl) ethenyl] 3-1H-
indole 2-carboxylic acid and physiologically acceptable salts thereof.

25 :

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.

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 excipients.
35
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10 . A glycine antagonist of fornmula (1) 0.3-0.5

Pol ysor bate 80 : 1 _
tris(hydroxynethyl)am nonmet hane 0.54 Dextrose
solution 5% w v gs to vol une 15 The gl yci ne
ant agoni st anglobgrser bate were added to a sol ution of PCT/EP96/00840

tri s(hydroxynet hyl)am nomethane in a 5% aqueous dext W
for injection. The solution was filtered through a sterile 0.2 mcron
sterlising filter and filled in6ontainers bef ‘m‘\m‘“s Hmsed
by aut ocl avi ng. The affinity of a compound of “‘m

strychnine insensitive glycine 20 bi nding site | ocated &n % he' NVDA

receptor conplex was determ ned using the procedure of Kishinoto H
et al J. Neur 88henArpethod 3t treatrmentioa marnmabincluding man fon ponditions whared

Wi t.h repr ese”hﬂﬁgﬁﬁiw éifect of rﬁdtﬂé?f‘tdnﬁlﬂoaéddﬂ'df?'ihé 'NMDA recepto

L&: owi ng tab| cgfnplex is of thgrapeutic bene%P coml\;la%smg administration of an gffgctive
11 amound of a compound as claimeddn any of claims 1 to 11. 14
7.91 5 16 7.70
{13.87 4 16. V@ggfoécpggégfor preparing go%gounds as defined in claim 12%ich
PCT/ EP96/ 0084 Gomprises.- 59

24 7.4 27

3'441 | @ A process for preparing gompounds of formula (1) in ?y«pzuéh A is an

7.69 10  optionally substitited ethenyl group which comprises reacting ascampound of
' formula(ll) in which R,, R,, m and n have the meaning dsfined in formula (l), A is
an optionally substituted ethenyl group, Rg is carboxylic protecting group and
Rgrepresents hydrogen or a nitrogen protecting group

(CH)nNHR,
Wl

A

O
N—coor,
(RIm \
15 R
(¢1))
RiIRNC=X (HI) RiR:NC=XR, av)

with the compounds of formuia (lll) wherein X represents oxygen or sulphur

- 20 and R {,R2 have the meanings defined in formula (I} or is protected derivatives
thereof, or the compounds (IV) wherein the Ry and Ro have the meaning
defined in formula(l) or are protected derivatives thereof and Ry is optionally
substituted phenoxy ,halogen, or imidazole group;

25 (b) A process for preparing compounds of formula (i) ,wherein R, m, Rs and Rg
have the meanings defined above and A is optionally substituted etheny! group
which comprises reading an activated derivative of the carboxylic acid (V)

-
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-

42 7.83 o 44 \
8.57 50 _
S = s AT
8.3 The ability of compounds of the invention td ifhibit NVDA

i nduced convgih sd57ess in the nouse was determ ned usi RgTiEPGsOBFHCEUr €
of Chiamulera C et al. Psychophar macol ogy 1990, 102, 551-552. In
this test the ability of the 5 conmpound to inhibit the generalized

sei zures induced by an i ntracerebroventricular injection of NVDA in
m ce was exanined. Thus the % i nhi®8i ti on of the NMVDA i nduced
convul si ons when a conpound of the invention was given at a dose of
0.1ng/ kg 1.V. was determ ned and representative results obtained for
conpounds of the invention are given in th dflomﬁng 10 tabl e.

Ex No. % b i on 9

60 12 CO R, 50

14 16

30 19 30

31 ®m, R 37

50 40 40

43 ' 40 ) 44

40 WD 96/ 27588

PCT/ EP96/ 00840 _ ' 60

5 with the amine (VI)

(CHIINR,CXNR,R,

H,
Vi)

10 wherein Ry R2,R3 ,n and X have the meanings defined in formula(l) or are
protected derivative thereof;

(c) A process for preparing compounds of formula (I) wherein A is optionally
substituted etheny! group which comprises reacting a compound of formula (Vil)

186 in which R and m have the means given above, Rg is a carboxyl protecting
group, Rgis hydrogen or a nitrogen protecting group and Rg is hydrogen atom
or a Cq.4 alky! group. |

CR,0

VN—co,,
N

(R )m k

20 . (v

with an appropriate phosphorus reagent capable of converting the group CR,0O
into the group

This Sheet H.
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Cl ai s 1. A conpound of férrruf’a‘("j”/
[sglr{] or metabolically labile ester thereH“‘“HM‘s““HNl ‘3“‘ esents aogr;rgup 10

sel-ected from hal ogen, al kyl, al koxy, am ne, @l Ryl #m #o, *di al kyl am no,

hydr oxy, worss7se®r onet hyI trifluoronmethoxy, nitro, cyarrCI/EPY6/00840
SOerr]Rerr]jor COR err] V\/nerei n R err] represents hydroxy, nethoxy,
. amno, alkylam no or dialkylamno;, mis zero or an i nteger 1 or 2;

A represents an ethynyl or optionally sulgtituted ethenyl group: 15
Rlerr] represents hydrogen or an optionally substituted alkyl, cycloal kyl,

aryl -or het erocycl i c group; Rl err] represents hydrogen or

al kyl ; or Rlerr] and Rlerr] together with the nitrogen atomto which
they are attached represent a 5- SFHNBEY By cl i ¢ ring which
may contain an additional heter sel ected from oxygen sul phur or
ni trogen; Rl err] represen dr or al kyl; nis zero or an
integer fromlto 4 X=0or S 25 2. A conpound as clainmed in
claiml1l wherein mis 2 and Ris chloro at the 4 and 6 position.

3. A conpoundwhereirl m,X;Rg Rao(R £ haventhd meaningsidefinéd abevefon fokmiula )
unsubstituted ethenyl group in the trans configuration.
5 (d) A process for preparing compounds of formula (1) 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(l) or are protected derivatives thereof, Rg
and Rg have the meaning defined in formula (ll) with the proviso that R, is not
hydrogen and R12 represents an halogen group such as chlorine

(CHINNR,CXNR, R,
! (@/
N

—-—

R!Z
CO,R,

10

A\
N
(R)m i!%.

x

with a strong base lithium bis(trimethylsilyl)amide; and it necessary or cleared
15 subjecting the resulting compound to one or more of the following operations;

(i) removal of one or more protecting groups:

(i)  isolation of the compound as a salt thereof;

(i) conversion of a compound of formula (I) into a physiologically acceptable
20 salt thereof.

17. A compound of formula (Hi)

—_—
This Sheet Has Been R,
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A A conmpound as clained in any

61
Eﬂ wherein Rlerr]
represents hydr ogen. B “ “‘: s clainmed in any of
S

clainms 1 tawdosdysgsci N Rl err] repr ents hydr ogen or peTiEeyée0s4o 6..
A conpound as clainmed in any of clains 1 to 5 wherein R err] represents

hydrogen, Cerr]al kyl optionally substituted by carboxyl, CJerr]cycloal kyl,
phenyl 10 optional ly substituted by ngghoxy, 3-pyridyl,

4-t et rahydr o- pyranyl . 7. A conpound as clainmed in any of clains 1
to 6 wherein Rerr], Rerr] and R err] each represent hydrogen. 15
8. A conpound as claimed in any of clains 1 to 7 wherein X represents
oxygen. 9. A conmpound as cl ai ned i @R s 1 to 8 wherein

t he substituent (CJ-l[err])nNR[err]W&@]yR[err] is at the 4 position
on the phenyl ring. 20 10. A conpoun claimed in any of clains 1
to 9 wherein nis 1 or 2. K

ph9ny| carbanoyl) ethenyl] 3-1 H
RY acceptabl e salts thereof. 25

6-Di chl oro-3-[(E)-2"-(4"-ureidg
i ndol e 2-carboxylic acid and
12. A conpound as clained iyp of,/clains’1 to 11 for use in therapy.

13. The use of a conpound{®m clained in any of clains 1 to 11 in the
manuf acture of a therapeutic agent foml,antagonising the effects of
excitatory 30 amno acids on the hhtm\éﬁceptor conpl ex. 14. A
phar maceuti cal conposition conprising a npound as clained in any

of clainmse 1 to 11 in adm xture with one or nore physiologically acceptable

carriers or gygsarsthefeof wherein R,, R, and m have the meanings defined in claims 1, A
5 is an optionally substituted ethenyl group, n is 1 to 4, R,is hydrogen or a carboxy!
protecting group and R, is hydrogen or a nitrogen protecting group.
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met hod of treatnent of a mammal including nman for conditions where

ant agoniWegci tatory am no acji-ds—op—the—NvbA—t toT
conpl ex i s of therapeutic—behefit conprising adhi niREBLAGEMRERF Sﬁ? sf ecPPve
anmound ofun aimed in any of clains [l Descrption :paged ..... 1 §agSla
process f ’m)mgmﬂgpaHﬂounds as defined in cl dli@limishi ctpagsd .. 10 paged .=
conprises:* ¢ t u( process for preparing: ddmrewingss)ofpeeet mulia Fee§d in
which Ais an 10 optional |y substitutéd ethenylgistpcinhi ghagebipity oaged

Leactiﬂg acorrpougdfof formula(ll) in which Rlerr], Rerr], m'%?ggn
ave the negni.ng defined in formula (1), Ais ! oty 383115
substi t ut ed@?'ﬂ&yl group, Rerr] is carboxyli C,—G—-%'I?\j?ﬁg group—and

I[Q[err] represents hydrogen or a nitrogen protecting group

err] (rn)
~Rerr]Rerr] NC=X_ (I111) Rlerr] Rl err] NC=XR[ err] (1V)

with the coftpoundscampeundof tormuia §) wherein X represents oxygen or sul phur
20 angl Rlerr], R err] have the neanings defined in formula (1) or is

protected derivati ves. (CHNNR,CXNR,R,
NH

o)

\\___COOH
NH
(R)m

(N

or a salt, or metabolically labile ester thereof wherein m is 2 and R represents
10 chloro at the 4 and 6 positions; '

A represents an ethynyl or optionally substituted ethenyl group;

R, represents hydrogen or an optionally substituted alkyl, cycloalkyl, aryl or

heterocyclic group;

Ro repreéents hydrogen or alkyl; or _

15 R4 and R2 togethér with the nitrogen atom to which they are attached represent
a 5-7 membered heterocyclic ring which may contain an additional heteroatom
selected from oxygen sulphur or nitrogen;

R3 represents hydrogen or alkyl;
n is zero or an integer from 1 to 4
20 X=0orS.

2. A compound as claimed in claim 1 wherein A is an unsubstituted ethenyl
group in the trans configuration.

25 3. A compound as claimed in claim 1 or claim 2 wherein R; represents
hydrogen. h

4. A compound as claimed in any of claims 1 to 3 wherein R, represents
hydrogen or methyl.



thereof, or the conpounds (I1V) wherein the R err] and Rl err] REPYACEMENT SHEET

meani ng: defined in fornmula(l) or are protected derivatives thereof
and Rlerr] is optionally substituted phenoxy , hal ogen, or im dazole
group; 25 (b) A process for preparing conmpounds of formula (1) where| n
R m Rerr] and R err] have the neani ngs def|

optionally substituted ethenyl group whi s readin
activated derivative of the carboxylic acid (V) l Immﬂﬂﬂﬂﬂ"ﬂm
PCT/ EP96/ 00840 . c

[err] 5 with the anine (VI) 2

[err] (VI) 10 wher ei n
Rerr], R[err] R[err] n and X have the meanlngs defln i.n IIzorrmla 2 or
are A" compound as claimed in any of claims 1 to 4 w| erem represents

hydrogen C,4alkyl optionally substituted by carboxyl, Cs.scycloalkyl phenyl
optionally substituted by methoxy, 3-pyridyl, 4-tetrahydro-pyranyl.

5 6. A compound as claimed in any of claims 1 to § wherein Ry, R; and R,
each represent hydrogen.

7. A compound as claimed in any of claims 1 to 6 wherein X represents
oxygen.

10
8. A compound as claimed in any of claims 1 to 7 wherein the substituent
(CH,)NNR;CXNRR; is at the 4 position on the phenyl ring.
8. Acompound as claimed in any of claims 1 to 8 wherein nis 1 or2.

15
10. 4, 6-Dichloro-3-{(E)-2'-(4'-ureidomethyl phenylcarbamoyl) ethenyl] 3-1H-
indole 2-carboxylic acid and physiologically acceptable salts thereof.
11. A compound as claimed in any of claims 1 to 10 for use in therapy.

20

12. The use of a compound as claimed in any of claims 1 to 10 in the
manufacture of a therapeutic agent for antagonising the effects of excitatory
amino acids on the NMDA receptor complex.

25 13. A pharmaceutical composition comprising a compound as claimed in any
of claims 1 to 10 in admixture with one or more physiologically acceptable
carriers or excipients.

14. A process for preparing compounds as defined in claim 1 which
30 comprises:- :

(@) A process for preparing compounds of formula (I) in which A is an
optionally substituted ethenyl group which comprises reacting a compound of
formula(ll) in which R, Ry, m and n have the meaning defined in formula (I), A is



prot e¢t ed derivative thereof; (c) A process for preparyg

of fornmula (1) wherein Ais optionally substituted et heﬁpmﬁ“&%
whi ch conprises reacting a conpound of fornmula (VII1) 15 in which Rand m
have the neans given above, R err] is a carboxyl -protecting group,

Rlerr] is hydrogen or a nitrogen protecting group Wtom
or a (Jerr] al kyl group.

[err] 20 m h an
appropri ate phosphorus reagent capable of converti ng “\mm‘\m‘“m\

into the group WO 96/ 27588 3
PCT/ EP96/ 00840

th s d {ned
bove for 87 ARLENBNY SubBtitited PthadylibubS %‘?gﬂé}' C‘nafe% - Sciing, gHRuR@nd
formula (I )R‘étwresenté\hydrdg‘ened)rfa/mtiogen prot@tlng;gmhp ch conpri ses react| ng

compound (X) wherein Rierr],Rlerr],Rlerr],m n, and X have t he
nmeani ngs defined in fornmul a(I) or are protect ed dq&mmﬁhves thereof, R[err]
and R6 have the neaning defined in formula K"t he® provi so t hat
Rlerr] is not NH™
A
,QO
N)—cooR,
N
RIM \
_ R,
5 D
R{R;NC=X (1) RiR;NC=XR, awv

with the compounds of formula (lIl) wherein X represents oxygen or sulphur and
R 1,R2 have the meanings defined in formula (l) or is protected derivatives

10 thereof, or the compounds (IV) wherein the R{ and R2 have the meaning defined
in formula(l) or are pfotected derivatives thereof and Ry is optionally substituted
phenoxy ,halogen, or imidazole group;

(b) A process for preparing compounds of formula (I) ,wherein R, m, Rg and Rg

15 have the meanings defined above and A is optionally substituted ethenyl group
which comprises reading an activated derivative of the carboxylic acid (V)

ACOH

| \

20

with the amine (V)



hydrofgen and R1L 2 represents an hal ogen group such as chlorine 10 _
[err] with a strong base lithium REPLACEMENT SHEET

bi s(trirnethylsilyl)am de; and if necessary or cleared 15 subjecting the
resul ting conpound to one or nore of the follow ng operations; i)
renoval of one or nore protecting groups; (i ijm
conpound as a salt thereof; (ii1) conversion of “m\‘
formula (1) into a physiologically acceptable 20 J\“‘“\W“‘“ﬂ“‘ .
17. A conpound of formula (I1) WO 96/ 2758 c L w s 7

4 ' 65

PCT/ EB96/ 00840
[err]

*

II _(CHINNR,CXNR,R,
NH,
V1)

wherein R1 R2,R3 ,n and X ‘have the meanings defined in formula(l) or are
5 protected derivative thereof;

() A process for preparing compounds of formula (I) wherein A is optionally
substituted ethenyl group which comprises reacting a compound of formula (Vii)
in which R and m have the means given above, R5 is a carboxyl protecting

10 group, Rgis hydrogen or a nitrogen protecting group and Rg is hydrogen atom
or a Cq-4 alkyl group.

CR,0O
N—coR,
N
(R )m _
K,
(Vi)
15 |
with an appropriate phosphorus reagent capable of converting the group CRgO
into the group
(CH,)NNR,CXNR,R,
ACONH—'O/
20 |

wherein n,X,R3,R2,R1 have the meanings defined above for formula (1);

(d) A process for preparing compounds of formula (I) wherein A is an ethynyl
group which comprises reacting compound (X) wherein R4,R2,R3,m, n, and X
25 have the meanings defined in formula(l) or are protected derivatives thereof, R5
and Rg have the meaning defined in formula (Il) with the proviso that Rg is not
hydrogen and R42 represents an halogen group such as chlorine '



and ' Salts thereof wherein Rlerr], Rerr] and m have the rreanﬁﬁrmgéjﬁﬁﬁgn

clains 1, A5 Is an optionally substituted ethenyl group,
Rlerr]i's hydrogen or a carboxyl protecting group and Rerr] is

hydrogen or a nitrogen protecting group.
—

| : N g

_(CHNNR,CXNR R,

NH.
- R12
N—coR,
o
(R)m R,
X)

5 with a strong base lithium bis(trimethylsilyl)amide; and if necessary or cleared
subjecting the resulting compound to one or more of the following operations;

() removal of one or more protecting groups;
(i) isolation of the compound as a salt thereof;

10 (i) conversion of a compound of formula (l) into a physiologically acceptable
salt thereof. :

15. | A compound of formula (ll)

. (CHNNHR,
Wl

15 Re
- @

and salts thereof wHereinIR1, Ra and m have the meanings defined in claims 1, A
is an optionally substituted ethenyl group, n is 1 to 4, R; is hydrogen or a
20 carboxyl protecting group and Rg is hydrogen or a nitrogen protecting group.
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