| ndol e Derivatives This invention relates to novel Indole derivatives to
processes for their preparation, to pharmaceutical conpositions containing
themand to their use in nmedicine. In particular it relates to indole
derivatives which are potent: and specific antagonistis of excitatory am no
acids. U S. Patent No. 4960786 discloses that certain known 2-carboxylic

i ndol e derivatives are antagonists of excitatory amno acids. BPp ww?ﬁ 1
al so teaches that certain 2- carboxylic indole derivatives as being
therapeutically effective in the treat fent of CNS disorders resulting from

neur ot oxi ¢ danage or neurodegener tiv di seases. W have now found a novel
2- car boxyi ndol e derivative that lﬂa&%ﬁﬁﬂgﬂl‘{%ot ent and speci.fic antagoni st
activity at the strychnine insensitive glycine binding site |located on the
NMVDA r ecept n Aol ﬁ‘ggq b&%l&% a conmpound
of formula ﬁu)sci% re(;#egén ltsinan uﬁéu s@‘??g en%}gﬁﬁp in the
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al kal i nesFPﬁﬁ‘l’aE,'gQ"gI 92%9“%395’ ium cal cium and magnesi um and
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accept abl e I%{?abol Iabl | e esters of conpounds of the gener ?ornul a

(1). TheBgu# @¥terification, for example of any 5 of the
car boxyl i c We Hage nopsfwndtdlaovelrmmm(yhmuld defivgtivettudt Hasrarhighlyt | ) with
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| binding site located on the NMDA receptor complex.
) Accordingly the present invention provides a compound of formula (1)

wherein A represents an unsubstituted ethenyl group in the trans (E)
configuration, or a physlologlally acoeptable salt or metabohcally labule ester ( :
thereof.

‘Suitable physiologically acceptable base addition salts of compounds of
formula (1) include alkali metal or alkaline metal salts such as sodium,
| potassium, calcium, and magnesium, and ammonium salts formed with amino
acids (e.g. lysine and arginine) and organic bases (e.g. procaine, '
phenylbenzylamine, ethanolamine, diethanolamine and N-methyl glucosamine).



mel ecul e fol | owed by deprotection if required. Exanples of such
nmetabolically lahile esters include Cl1 4al kyl esters e.g. nethyl or ethyl
esters, substituted or unsubstituted am noal kyl esters (e.g. am noethyl,
2-(N, N diethylam no) ethyl, or 10 2- (4-nor pholino)ethyl esters) or
acyl oxyal kyl esters such as, acyloxynethyl or 1- acyl oxyethyl e.g.

pi val oyl oxynmet hyl , 1 -pival oyl oxyethyl, acetoxynethyl, 1- acetoxyethyl, 1
-nethgéy-l nethyl et hyl car bonyl oxyet hyl , 1- ‘benzoyl oxyet hyl,

| sopr opoxycar bonyl oxynmet hyl, 1 -isopr opoxyc?ar bonyl oxyet hyl ,
cycl ohexyl car bonyl gxynet hyl cl.ohexyl car hon xyet hyl ter
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formula (1) iwheteiapprepripte Riier peatestion of anyether reactivergroups psesantiiy the
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These conpoungirishiexyldibehylo m&ﬂfyul 1L®ddr@xyrca?éw6xybmwe§@ﬂtlon of 35

neur ot O3k C darraci;o% or Myl r;gltéra%je'%«?ner at hyF 1d| S?&?e%&lox;ggl%ony o2 gﬂ)y u d@_ar e
tetrahydropyranyloxycarbonyloxyethyl) or 1-(4-tetrahydropyrany|carbonyloxy)-
ethyl.

The compound of formula (1) and salts and metabollcally labile esters
thereof may from solvates e.g. hydrates and the invention includes such
20 solvates. .
Preferred salts of compounds of formula (l) include the potassium and more
particularly the sodium salt thereof.
Y | _ Preferred metabolically labile esters of compounds of formula (I) include
C1-4alkyl esters more particular methy! or ethyl, aminoalkyl esters more
25 particular 2-(4'-morpholino)ethyl, or acyloxyalkyl esters e.g. acetoxymethyl
pivaloxymethyl, 1-cyclohexyloxycarbonyloxyethyl or 1-(4-
tetrahydropyranyloxycarbonyloxy)ethyl.
The compound of formula'(I) and or physiologically acceptable salts
thereof are excitatory amino acid antagonists. More particularly they are potent
30 antagonists at the strychnine insensitive glycine binding site associated with the
NMDA receptor complex. As such they are potent antagonists of the NMDA
receptor complex. Moreover the compounds of the invention exhibit an
advantageous profile of activity including good bioava'ilibility and duration of
action. These compounds are therefore useful in the treatment or prevention of
35 neurotoxic damage or neurod'egenerative diseases. Thus the compounds are
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3 useful for the treatnment of neurotoxic Injury which follows cerebral *
stroke, thronboenbolic stroke, henorrhagic stroke, Cerebral -«

i schem a, cerebral vasospam- hypogl ycenm a anaesi a hypoxi a, anoxi a peri nat al
asphyxi a cardi ac arrest The conpounds are useful in the treatnent of
chronic 5 neur odegenerati ve di seases such as; Huntingdon's disease,

Al zheinmer's senile denentia. anyotrophic |ateral sclerosis, Qutaric ‘
Aci daemia type nulti-infarct dementia, status epilectcus, contusive \/
injuries (eg. spinal cord injury),,viral infection induced '
neur odengeration, (e.g. AlDS, encébhalopatles) Domn syndrome, epil epsy,
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o1 fal -test procedures.- Thus
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- fcedure Chi anulera C
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aCt I #j cer e%‘r :ﬁ%? MﬁSI o#'g{de ar a?'l onlﬂlﬁ%“rir@?:é ~ustn H ateegr IerEiB?e
descwmslfwamea!ﬁaﬂﬂv _ - mﬂ!&ﬁmﬁamg@wegy 216 (1992)
335- thidhabilliydo bind atithe Sthy 'f -3 meneﬁvemrane bitiding skewe@ ei t her
bl o SateRiey ding ik b 3t 1<léHimiotd H'ét gt
1015-1024. The selectivity of the action of the oompound ofthe invention for the
strychmne insensitive glycine site was oonﬁrmed in studies at other tonotropnc
known excitatory amino acid receptors. Thus the compound ofthe unvenhon was
found to show little or no affinity for the kainic acid (kaunate) receptor, a-armno-
3-hydroxy-5-methyl-4—nsoxazole—propnonic acid (AMPA) receptor or at the
NMDA binding site. |
Compounds of the invention have also been found to inhlblt NMDA induced
convuisions in mice using the prooedure Chlamulera Cc et al
Psychophannaoology (1990) 102, 551 -552
The neuroprotective activity of compounds of the lnvenuon has also been
demonstrated in the middle cerebral artery occulsion preparatnon in mice, using
the procedure described by Chiamulera C et al. European Journalof
Pharmacology 216 (1992) 385-836. The compound was activewhen
administered either pre—lsehemla or post |schem|a. ' o
Theinventionthereforeprovides ~ * a oomp'ound of formule )]
and or physiologically aeceptable salt or metabollmlly labile ester thereof for use
in therapy and in particular use as medicine for antagomsmg the effects of
excitatory amino acids upon the NMDA receptor complex.




and or physiol ogically acceptable sal t or netabollcally | abi | e ester
thereof for use i.n therapy and in partlcular use as nedi cine for
antagon|5|ng thé effects of excitatory am no acids upon the NVDA receptor
conpl ex 4 The invention also provides for the use of a compound Of
formula (1) and/or a physiologically acceptable salt or netabolically

| abil e ester thereof for the manufacture of. a nedi canent for antagoni sing

t he ffects of excitatory amino adds upon the NMVDA:rigcept or conpl ex 10

It wi be appreciated by those skilled i,n the art that reference herein to

treatment extends to prophylaxis as well 4as the treat ment of establ [ shed

di seases or sy. ,{J}éﬁo}ﬁ\g f a
conmpound of thﬁ%%ﬁﬁuo‘n rem%ﬁr use |n tre ment t he

tnﬁture of tapwsmgwdlyamen@blgsaltor mﬁ?\:id uw@fﬁpﬁ&ﬁ;&on and
e age anq@%h afAtigon effects lof iexcitatoyy amihde

di scretion at&egﬂﬁ% h S Ci an In general however doses enpl oyed

for adult ﬁ**?@% be in the range of 2 tq 800ngy per

day, dependent upon the route of adm n| station. Thus for parenteral

adm nistration a daily dose will typically be in the range 20 20- 100ng
preferably 60-80ng per day. For oral admi nistration a daily dose wll
typically be within the range 200-800ng. e.g. 400-600ngy per day. The desired
dose may conveniently be presented In a single dose.or as divided doses
adm ni stered at appropriate interval s, for exanple as two, three, four or
more sub-doses per, day 25 “While it is possible that, for use in
therg_gu, a Conpawiil bedpp rbelated/bylﬂlosesﬁi;edaathdmwecemhmmm

phar maceut | TERTRGR GRAEIR BrbhTRRE. o Bou A rodiiht bF Sitablioied

phar naceutldsleasesmlsyUIMSonprl sing a conpound of formula (1) or a

phar maceuti cal g ﬁﬁéﬂb& ﬂ!datedui‘&meaﬁ&mwfaladmmh@ofmeamennon |
t her eof tog'eéé}ﬁr 1ed 'eu_or entewﬂhar wnﬁ 'Caakur%ofmecond‘monbemg

15 treated the route of administration and the age and the condition of the patient
and will be ultimately at the discretion of the attendant physician. In general
however doses employed for adult human treatment will typically be in the range
of 2 to 800mg per day, dependent upon the route of admiristration.

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

20  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
1 divided doses administered at appropriate intervals, for example as two, three,
four or more sub-doses per day.

25 " 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 as a pharmaceutical formutation. :

The invention thus further provides a pharmaceutical formulation
comprising a compound offdrmula (1) or a pharmaceutically acceptable salt or- |

30 metabilcially labile ester thereof together with one or more pharmaceutically
acceptable carriers or exlplents therefor and, optionally, other therapeutic
and/or prophylactlc ingredients. The carrier(s) must be ‘acceptable’ in the
sense of being compatible with the other mgredlents of the formulation and not
deleterious to the recipient thereof.
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acceptable carriers or exipients therefor and, optionally, other

t herapeutic and/ or prophylactic ingredients. The caryier(s)- #ust be
"acceptable’ in the sense of being conpatible with the other ingredients of
the formnul ati on and not deleterious to the recipient thereof. 5 The’
conpositions of the invention include those in a formespecially formul ated
for oral, buccal, parenteral, inhalation or insufflation inplant, or rectal
adnini stration. Parenteral adninistrgtion is preferred. Tablets and
capsules for oral adm nistration nmay contain conventional 5 exci pi ents

such as biThei campesitibas of tite invantid inchude!thoseda aciorm espetfdiit i N, sorbitol,

excam SorufatEiior B, Blosabitbetbrel dnklnlisn B b o 't?o&f o't ciu

phos ph sectabadminisiration. Parenteealtadmrnutraanans)peeferregnesr um stearate, stearic

acid, tal q; %\%&n [ gjexanpl e,
pot at o start??ra%r S0 lum 10 star cwmnl'ﬁh?dahgﬁmhal ﬁ{g';&ggents such as
- s&di unﬁ%ﬁﬂ%ﬂtsw chias kinding.agents Wm aelalp, serbitalhods vel |
known ragabant, mudiage dfistaich drrpuwnylpynohdme Hiflets) fonéxdraple, of . for

XD i AR s, FAGA R, ST R v o
or ot heorbitol;tiabtieantshforlexample; magaesiuBustearate| stéatit acid,takpar at i ons nay
cor by« BPVERIBhe Uit BF Sk Rirtuangs ééﬁéﬁaﬁﬂéle“%%ﬁ%rﬁ spad ©
APdr ox ptaral | ghmlleteaﬁ wetting agenta amh a%sndmlwry ulrnl\atleumm tabletse gel 3
hydr ogeniaf B cotied Acdattifig ©/abiHdds well REGWA R tHarte Wll&urd' eci thin
sor bi t an ‘nong- ol eat e, or, aquequs - vehi cl es I'”ch -may. i ncl ude
odi bl ¢ PEFRTIonE May pgn @aaf%rbop T GrATe: adheals LAY BUSRRNEIAR. o | oi |y
est ﬁr Is solutiong lemdlsipnes; syrups ortélbtirsabmhylbse precegt?élas aad \ptoguétglsor frggl fm
a so O il walr ot BT ESHIS vBhicR 68loRS finf Sty onal )
48ppos preparatiaee mayucontain conventionat addrtwes)sum aglsyxspendag agents for o
example, sorbitol syrup, methyl cellulose, glucoselsugar syrup. gelatin,
hydroxyethyicellulose, carboxymethyl cellulose alumrmum stearate gel or
hydrogenated edibie fats; emuisifying agents for example lecrthm, sorbrtan
mono-oleate or acacia; non-aqueous vehrcles (whrch may mclude edlble ouls)
20 for example, almond oil, fractronated coconut oil, ony aeters propylene glycol or
ethyl alcohol; and preservatrves for example methyl or propyl g— _
. hydroxybenzoates or ascorbic acid. The oomposltrons may also be formulated
as suppositories, e.g. containing conventional supposrtory bases such as cocoa Q
butter or other glycerides. :
25 - For buccal administration the composrtlon may take the form of tablets or
lozenges formulated in conventional manner.
The composition according to the invention may be formulated for
_ parenteral administration by ln;ectron or oontmuous mfusuon Formulatrons for
injection may be presented in unit dose form i m ampoules orin multr-dose
30 containers with an added preservatrve The oompos:trons may take such forms
as suspensions, solutlons or emulsuons in orly or aqueous vehicles, and may
contain formulatory agents such as suspendmg, stabilising andjfor dispersing
agents. Alternatively the active rngredrent may be in powder form for
constitution wrth a suitable vehicle, e. g. sterile, pyrogen-free water, before use.



25 ) For buccal administration the conposition may take the form of
tablets or Iozenges formul ated in -eonventional manner. The conposition
according to thé invention may be formul ated for parenteral adm ni stration
by injection or continuous infusion. Fornulations for injection may be
presented in unit dose formin anmpoules, or in nuli-dose 30 cont ai ners
with an added preservatlve The conpositions nay take such forns as
suspe&nsj ons, sol utions, "or @nuIS|ons in oily or aqueous vehicles, and may
contarm fornul atory agents such as suspending,. stabilising and/or
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[ nsufflatlon amountconpounds according to the invention may take the form of -

a dry pgywer Cormfé?h%{iwy1 or adiifiSitafion rb?%ﬁ'@ﬁtl&‘l bmgis&rﬁ‘&nﬁpr’lﬁé%ﬂ'lﬁﬁlﬁ'lo%e

SUIt bIe carrier sucC tgse or sta OSItIOI’]

preseht ed i n ageprding$a dae fnyention may takethe Q"BQJMWSPQW mpagaeno%re g.
gel ﬁt It Ee g Ir dlécﬁaﬁgﬁél delf mbmmmbauﬂqf and asuitible asaméresmraﬂa%tﬁeeﬂe
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f or mul at i ons example mﬁmlesmrecarﬂadges ofie.g.ngelatin,rorblistercpacks! feom which the .
subcut ageouslggyter' by BE-Ediristeled Rithte aid of an inhaler or insuffiator. _

The composition according to the invention may also be formulated as a
depot preparation. Such Iong'acting formulations may be administered by
implantation (for example subcutaneously or intramuscularly) or by
intramuscular injection. Thus for example, the compounds of the invention may

20 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 salt. :

The compositions according to the invention may contain between 0.1 -
99% of the active ingredient, oonvemently from 30- 95% for tablets and capsules

25  and 3-50% for liquid preparations. -

The compound of formula (I) and salts or metabolically labile esters thereof
may be prepared by reactlon ‘of the lndole (Ir) in which Rq is a carboxyl -
protecting group..

30




i ntranuscul ar injection. Thus for exanple, the conpounds of the invention ~
may 20 be fornmulated with suitable polyneric or hydrophobic materials
(for exanple as an enulsion in an acceptable oil) or ion exchange resins,
or as sparingly soluble derivatives, for exanple, as a sparingly sol uble
salt. The conpositions according to the invention may contain between 0.1 -
99% of the active ingredient, conveniently from30- 95%for tablets and.
capsul es 25 and 3-50% for |iquid Breparations. The conmpound of forhufa
(I') and salts or netaboli cal | abi | e esters thereof nay be prepared by.
reacti mthcaphosphoruslwdeloapab{e ofcanverting thexgroupGKQ intodhe group gr oup. 30

[err] (ﬁ?&? CHO into
t he ré‘l?d?{'ggd]«ﬁﬁ' W%g%%%égﬁecessary B(}forgg;b)‘r?ﬁe bgt%%golg{vﬂli re .of the
-~ foll omPH@"Qﬂ%ﬂsatlons (1) rermval ~of the carboxyl protecting group. 5

(2) Conve(gl@m@jw@f Qm_r S hydrogen atomor a car boxyl

St abl o PIGA0 '“t°9€e%?>hgfwayif‘ 1 hyehaBh o 9 egpbngt

tri chl pratecting group inté @l sait, yrmm;bohcallgrlabin Bgterghﬂlepi such as benzyl

b t
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is an aiallyylswlalgu y;l grogps ¢ su asrhenwbmltrehe @&tityked out in
aprotic sgh hﬁébrﬁ%&lnﬁéﬁt%ﬁ%@%r&éesseth@reﬁ&uéﬁh% Ee%rﬁd dsin§¢li Oxane and

referal w th hea [err]. The carboxyl protecting group
qgrr] 68'6’9 38"8'6‘%/@

I onal procedures knomn for. renmovi ng such~
gr oups. Thus the group [err] may be '

(R2)3P-CH CONHPh _(ll_l)'

wherein Ra is an a!kyl or phenyl group _ .
15 The reaction is carried out in aprotrc solvent such as acetonltme or an ether
such as 1, 4-d|oxane and preferably with heatlng e.g. 40-1200 _

The carboxyl protectmg group R1 may be removed by conventlonal
procedures known for removmg such groups Thus the group Ry may be
removed by hydrolysrs usrng an alkalr metal hydroxlde e g lithium hydroxrde ina

20 solvent such as ethanol, followed where desrred or necessary by that addition of
a suitable acrd e. g hydrochlorrc acid to grve the oorrespondrng free warboxyllc
acid. o
~ Physiologically acceptable salts of compounds of formula (l) may be : ' o
prepared by treating the acrd wrth the appropnate base e g alkaln or alkahne
25 earth metal hydroxide in an appropriate solvent such as an alkanol e.g.
methanol. : -

Metabolrcally lablle esters of oompounds of formula (I) may be prepared by
esterification of the carboxylrc acid group or a salt thereof or bytrans .
esterfication using conventional procedures. Thus for example acyloxyalkyl

30 esters may be prepared by reactrng the free carboxylic acid or a salt thereof with
the appropriate acyloxylalkyl halide in a suitable solvent such as |
dimethylformamide. For the esterifcation of the free wrboxyl group this reaction.
is preferably carried out in the | presence ‘of a quaternary ammonium halide such
as tetrabutylammonium chloride or benzyltrrethylammomum chlonde



renoved by hydrolysis using an al kali metal hydroxide e.g. lithium

hydr oxi de in a 20. sol vent such as et hanol, .foll owed where desired or
necessary by that addition of a suitable acid e.g. hydrochloric acid to
give the corresponding free-carboxylic acid. Physiologically acceptable
salts of conpounds of fornmula (1) -nay be prepared by treating the acid with
the appropriate base e.g. alkali or alkaline 25 earth netal hydroxide in
an appipprlate sol vent such as an al kanol e.g. nethanol. Metabolically

| abi | e "esters of conpounds of “fornula (1B may be prépared by esterification
of the carboxyllc acid group or a salt t hereof or b trans esterfication
usi ng ‘convent iAvminoaliky %&9{ qf A comresponding:r s

nmay be premgq mauz anwmhemespmainghereof.-with
t he appropr o I xy!l al e i g ol vent such as -

di met hyl forﬂmm@‘%éﬁ é@%& Bﬁ%ﬁ'%oéat h@'#g%e carboxyl group this
reaction i s pr@émpounds offormuda (i) may heprepaced bydrasting thedndolar(iV)anmoni um
hal i de such as tetrabutyl anmoni um &4l ori de or benzyl triet hyl anmoni um

chl ori de. 8 Ami noal kyl esters nmgy be prepared by transesterification of
a correspondi ng al kyl ester e.g. ethyl ester by reaction with the
correspondi ng am noal kanol at anje enper at@¥e eg. 50-150[err]
Compounds of fornula (I'l) may cpe” DyoLReating the indole (1V) 5

whereig [err] has the neani ngs defi n'ed bove w th N-nethyl formanilide and
phosphor ous oxychloride in a solvent such as 1.2-dichl oroet hane. The

I ndol es of formyla (J are either or be prepared'
by aial ogus’”%‘ﬁ%%ﬂ F%QW%@@ E@&AMW%MW%@ ég egador der
that the i rplrosphorousipxychlondein asblvent sacts as dd2dichibetivanerg exanpl es are

gi ven by way ofy | bl ySLE B oMU V) ahd'elthee klthih BBHigbARs Biindy BEP! ©5 un! ess

ot herwi se sta
10 prepared by analogus methods to these described for the known compounds.

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:

15 | ' Alltemperature referto C.Infrared spectra were mesured
" on a FT4R instrument. Proton Magnetic Resonance (IH-NMR) spetra were
recorded at 300 MHz, chemical shifts are reported in ppm downfield (d) from
Me4Si, used as intemal standard , and are assigned as singlets (s), doublets
(d), doublets of doublets (dd), triplets (1), quartets (q) or multiplets (m). Colum
) chromathography was carrier out over silica gel (Merck AG Darmstaadt,
Germany). The foliowing abbrevietions are used in text: EA = ethyl acetate, CH -
= cyclohexane, DCM = dichlormethane, DBU = 1,8 diazabicyclo [5.4.0Jundec-
7-ene. DMF = N,N-dimethyiformamide, MeOH - methanol. Tic refers to thin fayer
‘ chromatography on silica plates Solutlon were dried over anhydrous sodium
25 sulphate

Intermediate |{
Ethv! 4 6-dichloroindole-2-carboxylate
- To a solution of ethyl pyruvate (2.05 mi), in absolute ethanol (38 ml)
30 concentrated sulphuric acid (0.5 mi) was added slowly under vigorous stirring.
The resulting mixture was stirred at 23 for 10 minutes, then 3,5-
dichlorophenylhydrazine hydrochloride (4g) was added portionwise. The



15 Al'l tenperature refer to C.Infrared spectra were
mesured on a FT-1R i nstrunment Proton Magnetic Resonance ([efF]-NVR spetra
were recorded at 300 MHz, chemical shifts are reported in ppmdownfield (d)
from[err], used as internal standard , and are assigned as singlets (s),
doubl et s (d) doubl ets of doublets (dd), tiplets (t), quartets (q) or
multiplets (n). Colum chromat hography was carrier out over silica gel - .
(Merck AG Darnstaadt, Germany). The fgol | owi ng abbrevietions are used W
text: EA = ethyl acet ate. CH cycl ohexane, DCM = di chl ormet hane DBU = 1.8

?T;Etalegglrﬁmrg V{I& ?er ﬂU%fiﬁ'nfh?m;é;rODO smtﬂwr‘;églirffla a - wat €sS.

Sol ut i 350 'iaﬂs a&%@wﬁhrﬁ’ﬁﬁgﬂ@iﬁﬁ%"ﬁf% lc YRS ﬁE%l ate |

Et2 h)éls éeﬁachteﬂlmﬂndmmrﬁaézmdtnxwaat evéhnratedouudeoretducedmbsowwat e .
uric aci

EO 5m .0%&33@%3&1& ﬁ’r H&Mh}’éé%"%)?&g&gp 'cr?aﬁ %mr%%r'ﬁ%uié}% m xt ure

wds st |aqlsdc(591tk2@GMx mr@,ﬂ& in Etand Z isomers muswphumsawm ne

:“e/ﬂﬁir% erglr;h\:’blsﬁ'rﬂ;rIi %nldntpg‘ré i{gwa i Odmt;) and

ext ractaéd‘f’\%lfpﬁ er@ @(9!&‘!99( %9‘“%? Gaystalized by§

separ atetfiandl SOOIWtoEbmzﬁmdMMwa uowmmrsvi pressure to

Vel | owEmP- (‘§8 S IO RS BE0E) Vtkh G DaghRY, Yzt o 2o u”r e
T soI‘h?@glﬁsQ)d d\lMﬁ(ﬁEng)]SsQQ(s) i7:28(cl) 4.42(m) g} . 42er stirring and the

m xture was heated at 450 for 20 ninutes to give a brown’ product whi ch
crystallized by 95% ethanol {300 ml) to obtain the title conpound as a |
yel | onptesmedigteill; (3 3 g; mp 180[err] Tlc DOM Rf=0.54). IR([err])

AT 3-forfi{4\6di | It 0) - [err]HNNR(CDCl[e”])

ugop; lidg (5 J)g/gr}aqeﬁ's ﬁ' &, eroluls oxyc%londe (5.539)

15 was st:rred at 23o for 15 minutes. 1,2- chhioroethane (60ml) and intermediate |
(6g) were added and the resu!tmg suspensson was. stirred at 800 for6 hours.The
reaction mixture was poured into a 50% aqueous solutlon of sodium acetate
(300 ml) to give , by filtratlon the Lgl_g_qmm_ as a yellow solid (4.1 g; tic
EA/CH:4/6, Rf=0.4). '

20 IR(Nujol) Vmax(cm-‘) 1726 (C..O) 1663 (C-O) 1556 (G-C) 2725-2669 (CH).

1 H-NMH(DMSO) 13.15(s), 10.60(s), 7. 54(d), 7. 40(d) 4, 43(q), 1-36 (1)

bozgglate
25 DBU (31 9mg) was added to a stm'ed suspensnon of phenylcarbamoymethyl
tnphenylphosphonmmbromlde a g) in acetomtnle “ Oml) at under nitrogen.
Stirring was continued at o® for 15 minutes then intermediate i (680 mg) was
added and the mixture refluxed for 6 hours After dilution with dichloromethane
(15ml), the formed precipitate was collected by filtration giving the title B
30 compound (380 mg ;tic EA/CH:3/7, Ri=0.5) as a white solid. . -
IR(Nujol) Vmax(cm~1)3305-3288(NH), 1678-1662(0-0) 1627-1601(C=C). 1H-
NMR (DMSO) 12.61 (s),10.20 (s), 8.27(d), 7. 73(d), 7. 52(d) 7.36-7. 30(m)
7.06(m), 6.77(d), 4.39 (@, 1. 36(1). '

35 Example 2.



EEREN

A solution of Nnethyl formanilide (5.19 g) ‘and phosporous oxychloride .
(5.53g) 15 was:stirred at 23[err] for 15 mnutes. 1,2- D chloroethane
(60m) and internediate | (6g) were added and the resulting suspension was
stirred at 80[err] for 6 hours.The reaction m xture was poured into a 50%
aqueous sol ution of sodiumacetate (300 mM) to give, by filtration, the
title conpound as a yellowsolid (4.1 g; tic EA/CH 4/6, Rf=0.4). 20

| RCNujoly) Vmex(cnferr]) 1726.(C=0), 1663 (L=0), 1556.,(C=C), 2725-2669 (CH).
[err] H NVR(DVBO) 13. 15(s) 10 60 (s), 7.54(d), 7. 40(d) 4. 43(q) 1.36 (t).
Example 1 (E) I " I 2

car boxyl ate

phenyl car banﬂ'msbhmonrofpﬁmmplphb(aﬂmlgbntﬂtbamddZ(&nl).) llthtumbvdmxldel I e (10

m t d ﬁégeﬁ TP}

ln% e?rreglnate; (T?&'E@gg&s qgads a ded BHm Xt utr"g&? #gxe #Eh ltgﬁﬁgwen
After diluti §emr\tmaﬁ%vﬁn9r QVP disgplved in m?&erpﬁa@)pl graqUaeUs
col | ect g by |hydrivad aeidifiidwie 1N1 drbbhmn&%cnd uﬁﬂrmmitd solid prasi Itéféd The

2121 ol 46 P i
8.27(d); 7. 730ky (230mg)), 7.36- 7 30(m, 7.06(m, 6.77(d), 4.39 (q),

1.36(t 35 .

CHI (pheéy@%ﬁaﬁ ey AER4P-3780 3192, (QHANHY JOSUCDIRTIFTY (0., 4
sol ution of 184 (si $01149)0 B.50(dk M.74(d)i 7.48(sh H’saﬂﬂx?d@(ﬁ)ang)
was addggy at Z Zﬁg?/réggye reaction was stirred at 50[err] for 6 hours then
the fof vent was apor at ed and the residue dissolved in water (5 m). The

aqueous 5 | ayer was acidified with 1 N hydrochloric acid until a white
solid preci pighaneple Fhe |atter was coIIected by filtration and dried. to

give the LU igy SABPOMA, B8Rl Greald 9.4 BRBdTHacl o0 BbkyiIN IS SBkifirh !

salt

15 Methanol was added dropwise to a suspension of (E)3-[2-
(phenylcarbamoyfi)ethenyl]-4,6-dichloroindole-2-carboxylic acid 200mg in 0.5M
soldium hydroxide (1.01ml) until a clear solution was obtained. After 15 minutes
of stirring, the solution was evaporated to dryness and the residue was dried at
500 for 12 hours to give the title compound as a white solid (150mg).

20 IR(nujol) Vmax(cm-1) 3404-3126-(NH), 1624(C=0),1600 (C=C). :
1H-NMR (DMSO) 11.9(s), 10. 06(s). 8.59(d), 7.75(d), 7.44(d), 7. 27(t) 7.21(d),
7. 10(d) 6 98(t)

25 :
' dichloroindole-2-carboxylate - -
(E)Ethyl-8-[2-(phenylcarbamoyl)ethenyi]-4,6-dichloroindole-2-carboxylate (0.3g)
and N,N-diethylethanolamine (1.3g) were stirred for 20 minutes before sodium
carbonate (0.078g) was added and the mixture heated at 700 for 24hrs. The
30 solution was concentrated in vacuo and the residue left to stand ovemight
' resulting in a white precipitate. Filtration and crystallisation_frdm ethyl acetate
yelded the title compound (0.13g; Rf 0.65 = DCM/MeOH:8.2) as a white solid.
IR(nujol) Vmax(cm-1) 3300 (NH), 1676(C=0),1624 (C=C). .
1H-NMR (DMSO) 12.52(s), 10.18(s), 8.22(d), 7.70(d), 7.50(d), 7.32(d), 7.31(t),
35 7.04(t), 6.73(d), 4.36(t), 2.75(t), 2.49(q), 0.90(t).



[err]HHNVMR (DMSO 12.4 (s), 10.1(s), 8.50(d), 7. 74(d) 7. 48(s) 7.27(t), =
7.16(s), 10 7.11(d), 6.99(t). Exanple 3 (E)

3-[ 2- (phenyl car banoyl ) et henyl ] - 4. 6-di chl or oi ndol e- 2- car boxyl i.c acid sodium
salt 15 Met hanol was added dropwi se to a suspension of (E)3-[2-

(phenyl car banoyl ) et henyl ] - 4, 6-di chl or oi ndol e- 2- car boxylic acid 200ng in

0. 5M sol di um hydr oxi de- (1. 01 m) until a clear solution was obtained. After
15 m nutes of stirring, the solution was evaporated to dryness and thag/
residue was dried at 50[err] for 1tlhours to give the title conpound as a
white solid (1 50ng). 20 | R(Cnuj ol) Vmax(cnierr]) 3404-3126-(NH),

1624(C=0), 1600 (C=C). 1H-NMVR (DMSO) 11.9(s), 10. 06(s), 8. 59(d) 7.75(d),

7. 44 (Eamblel8(t) 7 21(d) . 10(d) 6: 98(t) Exarrpl e 4.25.
Ei'E)Fn TN di et hyl and noyet iyl 1) 3 2i enyl am 00 _g‘ogyl)ethenyu 4. 6-
I C hl eSS Ra S A E e e e e = .
(g) gt fichiodoindole®-ee arbaonid 'em)yl )et henyl ]-'4, 6- d| chI or0| ndoI e- Zocar boxyl at e
. 39 INRINp: Divh 3b DANAKARA G er m-nut es
%ef oré@%ﬁ#@%?@ﬂ% ‘_s_ eated at
70[er¢arbnnylatm(ﬂmng)h"'- droxyg ignd t he

Ir:?IS![ ?%?Pl)ﬁ ar%%ar%t st s?%f&f . Tl'h&ﬂn ' m Tdﬂ MEFI e conpound
. L Li.s olpe cet at.

(0. 13§n Rdiracied witly ' g§ &m d s _l!f%%qe'\ﬁdax.(crr[err])

3300 éﬁdkeenméﬁdmempwe@u d ), 8.22(d),

g 72(&ia 11 oégﬁﬁw&abgk@ 6cloB0L) . 6 T3 4 36(i) e
2[4 ( PNMB SO)HQ:21(s); 8.28{d); ¥ &ﬁmy?maewsm 6-
di chI qlgs@hggq%y W .700). m xture of _ :

(B) Et “[2- (phenyl carb et henyl ] 4, 6 d| chI ori ndoI e- 2-.

15 () (E):2 wloxyn -{phenylaminocarbo
dichloroindole- e L T
Example 2 (200mg) was dissolved in DMF (4ml) and tetrabutylammomum
chloride (168mg) was added. After stlmng 0.5h., chioromethylpivalate (118mg)
was added dropwise and the reamon was:stirred at room. tempem.lre for 48hrs.
20 Themmwasdﬂutedmﬂtwaterandemactedmﬂleﬂ\ylacetate(zmeml)
The organic layer was washed with brine, dried and evaporated to give a crude
product that was purified by flash chromatography to give the titie compoundas B
a yellow sofid (190mg) m.p. = 2050. l ' w
IR(nujol) Vmax(cm-1) 3383-3308 (NH) 1747 (C—O) 1688 (0=0) 1634~ .
25  1603(C=C). . o
TH-NMR (DMSO) 12 75(s). 10.22(s) 8.22(d) 7.73(d) 7. 54(d) 7.36(d) 7 33(t).
7.07(f), 6.79(d), 6. 02(s) 1. 15(s) -

Usmg the same, general procedure the followmg oompound were prepared

From Example 2 (200mg) in dry DMF: (1 1ml) benzyltnethylammomum chloride
.{178mg) and 1e(teuahydm4~H-pyran4-yloxymonyloxy)emyl chloride



carboxyl ate (400ng), 4-(2-hydroxyethyl)norpholine (7m) and

p-t.ol uensul phoni c.acid (15ng) was stirred at 130[err] for 120hrs. The m xure
was, dilutedwith water and extracted with ethyl acetate (3 x 100mM ). The
organic extracts were dried, concentrated and the precipitate collected to
give the title conpound as a white 10 solid (110ng Rf 0.51 = DCMveOH:

9/1, m p=266-267[err]). [err]H-NI\/R (DMSO 10.21(s), 8.28(d), 7.75(d),
7.56-Y._35(d,d), 7.35(t),"7. 08(t) 6.74(d). 151 46(t) ,s 3 54(m, 2.43(m,
2.70(t). Example 6 15 (a)

(5 e R o Eeliblintodag v
amﬂ t et raEu][ ydbtammfwalydﬂbwrsalml (208My)) mups= 208€d. After stirring O .
at. room t npo e YAERER R A, 7R TR G T e Z?' e
extacted with l‘étNMR AMBA)12. 23(8).1'%2218) 8124 (d), JafR(6l).| BH3(d)nZSB4le)s T2 t h
brine, i ed DOl 6 a2 P S E3MRL1.62&)puri-fied by

o ﬁbﬁgg"@ Bl Gbet(a;h 6, Cﬂﬁp )P (183D

fl ash chromatography to give 't und as a yel olid (190nmg)
mp. = 2050. I R(nujol) Vmax(cni err]) . 3383-3308 (NH). 1747 (CO, 1688
(C=O 1634- 2@) (¢ .l.(gdﬂ, lexvdarbofo szulg, 312- 75(s),. 10.22(s), 8.22(d),

7.73(d), 7. 54 d _ t 7 _7 .“o 02(s), 1.15(s).
Using the sa ll u-- arbonyliethenyl]=4.6-0 J" 1001e-2 .1- Y& prepared: 30

(b) (E)-2[1 leem Exym;ﬂezz (300mg)rin4ry DME damﬂ)nbenzylymtmla]mn@-um chioride

oL DA ol SOl R o
(E)i%nrg) and 1°f maaﬁ;m@mtem?wame ﬂ%@m&l cﬁﬂ%yﬁl!l@w 12
(244my) , aftegoh@ @7omg)mp. iz 496@ at room tenperature the title conpound

nas IR(nujol) Vmax{cm-1) 3300 (NH), 1730 (C=0).
TH-NMR (DMSO) 12.71(sO, 10.21(s), 8.21(d), 7.71(d), 7.51(d), 7.36-7.26(m),
15 7.05(t), 6.85(q), 6.76(d), 4.54(m), 1.79(m), 1.51-1.1(m), 1.6(d).

~ (d) {E)-2[{Methoxycarhonylmethyl)3-[2-{phenylaminocarbonyl)ethenyl]-4.6-
dichloroindole-2-carboxylate |
From Example 2 (200mg) in dry DMF (4ml) tetrabutylammomum chloride
20 (168mg) and methyl chloroacetate (85mg); after 48hrs of stirring at room -
temperature, the title compound was obtained as an off-white solid (210mg).
m.p. = 2412420, | |
' IR(nujol) Vmax(cm-1) 3348(NH), 1749(C=0), 1672(C=0), 1634-1610(C=C).
1H-NMR (DMSO) 12.8(s), 10.21(s), 8.28(d), 7.72(d), 7.54(d), 7.38-7.28(m),
25  7.06(t), 6.48(d). 5.02(s), 3.73(s). - |

Pharmacy Examples
A. Capsules/ Tablets

30 Active ingredient - - 200.0mg

Starch 1500 . 32.5mg
Microcrystalline Celiulose | 60.0mg
Croscarmellose Sodium - 6.0mg
Magnesium Stearate S 1.5mg

35



obtained as a yellow solid (209mg). mp. = 2090. IR(nujol) Vmax(cnferr])
3300 (NH), 1749 (C=0O, 1730 (C=O), [err]H NWR (DVSO) -12.73(s)., 10.22(s),
_8.21(d), 7.72(d), 7.53(d), 7.34(d), 7.32(t), 5 7.05(t), 6.901q),
6.76(d), 4.76(m, 3.72(nm), 1.87-1.53(m, 1.61 (d). (c) -

(E) - 2[ 1- (Cycl ohexyl oxycar bonyl oxy) et hyl ] 3-[ 2- '

(phenyl am nocar bonyl ) et henl] - 4. 6- di chl or oi ndol e- 2- car boxyl ate From Exanpl e
2 (300ng) in dry DWF (8m ), benzyltrigethyl ammoni-.um chl oride 10 (178ng)
and 1-(cycl ohexyl oxycar bonyl oxy) et hyl chl ori de (242rrg) after 0. 5hrs of

stirri ‘Tﬁefﬁctlﬂlé(iﬁgfe@f@ﬁfiéblérﬂed\hﬂw thé bther &2 bes a yellow

) e i echios s i s g |1

7.36-7 aﬁ(:lnes THe tabiétsefartbe coated(uging ﬁoﬁﬁeru)qnaltéeﬂnﬁueaaﬁa( n,

1.51- 1%%% 1.6(d). (d

(B)-2[ ycar bonyl met hyl ) 3- [ 2- ( phenyl ani nocar bonyl ) et henyl ] - 4. 6-

dbchl or oi ndol e- 2-car boxyl ate From Exanple 2-(200nmg) in dry DVF (4m),

t et r abpy ylgpmgoni um chl ori de 20 (168ng) and nethyl chl oroacetate (85nm),
after IBNTS of stirring at roomterrperature the title conpound was

obt ai ned as an off white solid (21 Ong). - 241-242[err]. I R(nujol)
Vmax( cni er rAgti tédikbnt 1749( C=0) ,. 1672((2@)0;1@34 1610(C=C). [err] H NWR

(DVBO) 12. EL%%‘ 21(s) 8. 28(d), 7. 72(% 6 i4(d) 7.38-7.28(nm), 25 '

7 06(t) 6 8 5.02(s), .3.73(s). Phar %?f npl'es A. Capsul es/ Tablets
Adforoerystajhrmj(:eﬂulose o 286ngry St arch 1500 : CJ

32 5mg Mcr Il'ine CeI | ul ose- 60. H5g, Yoscarnel | ose Sodium

6. Ongy I\/tagne"gls\tﬂr&n6 earat e L 1. g@ : - .
Croscarmellose Sodium

Magnesium Stearate . . 1.'5mg-

15 o : o o

The active ingredient is blended with lactose, rnicrocrystafline celiulose and part

of the croscarmeliose sodlum The blend is granulated wrth povidone after

dispersingin a suitable solvent (i (.e. water) The granule after drymg and

comminution is blended with the remazmng exclplents The blend can be

20 compressed usmg approprrate punches and the tablets coated using
conventional techniques and coatings.

C. injection Formulation S | e
25 Active ingredient " 0.1 -7.00mg/ml
Sodium phosphate . 1.0 - 50.00mg/ml
NaOH qs desidered pH (range 3-10)

water for injection gs to iml

30 The formulation may be packed in glass (ampoules) with a rubber stopper (vials,
syringes) and a plastic/metal overseal (vials only). -

D. Dry Powder for constitution with a suitable vehicle )

35 Active ingredient: 0.1 - ;IOO;OOmg



13- The active ingredient is blended with the other excipients. The bl end
can be used to fill gelatine capsules or conpressed to formtabl ets using
appropriate punches. The tablets can be coated using conventi onal

techngi ues and coatings. 5 B. Tabl et Active ingredi ent

200. Ong Lact ose 100. Ong 10 M crocrystalline
Cel | ul ose 28. 5ng Povi done 25. Ony

Croscarnel | ose Sodi um 6. Ony Mgl%nesi um St ear at e _

1.5ng I5 The active ingredient is blended Wi th |actoSe, mcrocrystalline

cellul ose and part, of .the croscarnell ose sodium T d is granul ated
with povi done af tMAPBIGAIAS A ng in a suitable sol \R—:Hﬁ '%‘%%t er). The

granul e, after drying and conminution is blended with the remaining

The Canters PAGKRh T deR8VelK of g WRh ot SidbsP BRECPIRIE LAWY Hiapat, 707 B

Formul ati on petal oversealacti ve i ngredi ent 0.1 - 7.00ng/ m
Sodi um §h05phat e : 1.0 - 50.000g/ M NaOH gs desi dered pH
(rangé 3-10) water for injection gqs to -1 m 30 The fornmnul ation

may be packed in glass (ampoul es) with a rubber stopper (vials, syringes)
and a pl asti @ RahtGY ©:; egvials only). D. Dry Powder for constitution

with a suitable vehicle Active ingredi ent; . 0.1 -
100. 00Ny | 9red! fgleartridge
' Active ingredient (micronised) 5.00
- 10 - Lactose to 25.00

The active ingredient is micronised in a fiuid energy mill to a fine particle size

range prior to blending with normal tabletting grade lactose in a high energy

mixer. The powder blend is filled into a proper unit dose container as blister or
15 capsule for use in a suitable inhalation or insuffiation device.

The affinity of the compound of the invention for strychnine insensitvie glycine

binding site was determined using the procedure of Kishimoto H. et al J.

Neurochem 1981, 37,1015-1024. In this test the compound of Example 2 was
20  found to have a pKi value of 8.5.

The ability of compounds of the invention to inhibit NMDA included convulsions
o in the mouse was determined usirig the procedure of Chiamulera C et al.
Psychopharmacology 1990, 102, 551-552. In this test the ability of the
25 compound to inhibit the generalized seizures induced .by an
intracerebroventricular injection of NMDA in mice was examined at a number of
dose levels. From these results the dose required to protect 50% of the animals
from the convulsive action of the NMDA was calculated,.This expressed as
mg/kg is referred to as the EDg value.
30 '
Representative results obtained for compounds of the invention when given by
intravenous and oral administration are given in the following table. '



14 Mannitol gs to 0.02 - 5.00ng packed in glass vials or -
syringes,wth a rubber stopper and (vials only) a plastic netal overseal. 5
E. Inhalation Cartridges ng/cartridge Active ingredient (mcronised)

5.00 10 Lact ose "~ to 25.00 The active.
ingredient is mcronised in a fluid energy mll to a fine particle size
range prior to blending with normal tabletting grade lactose in a high. ..
energy mxer. The powder blend is fiqged into a proper unit dose contaiggr
as blister or 15 capsule for use in a suitable inhalation or insulation
device. The affinity of the conpound of the invention for strychnine
insensitvie glycine binding site was determ ned usihg the procedure of
Kishimoto H. et al J. Neurochem 1981, 37,1015-1024. In this test the
conpound’of Exanpl &€xXNaas 20 f&Dyd to have a mig/kgal ue of 8.5. The _
ability of conpounds of the inven ¥on to inhibit NVDA included convul sions
in the nouse was determ ned using the procedure Chianmulera C et al.
Psychophar macol ogy 1990, 102, 551-552. In this test the ability of the 25
conpound to inhibit tie generallzg6vse|zures ingugsd by an '

i ntracerebroventricul ar injectio &% NMDA in mce was exam ned at a nunber
of dose levels. From3 hese resul[bs he dose requ?P8d to protect 50% of the
animals fromthe con®&l sive acti oo,sof t he NVDA wg® cal cul ated; . This
expressed as ng/kg i referred to he EDJerr] ,yal ue. 30 Representative
resul ts obtained for "conpounds of e i nvention witen given by intravenous
and oral adm nistration are given in the following table. e

The compounds of the invention are essentially non toxic at therapeuticélly . A
5 useful doses. Thus for example the compound of Example 3 produced no. |

untoward side effects when admlnlstered to. rats and mice at doses of

3-30mg/kg iv or 30—300mg/kg orally



5 Ex No. ' ED[err] mg/ kg iv
13

1
8 g . 10 Tﬁg c;)rrpounds of5 ?ﬁe5| nvention are esseljllmjl“lulmﬁu ﬂli

at therapeutically 5 useful doses. Thus for exanple the conmpound of
Exanpl e 3- produced no untoward side effects when adm nistered to rats and
m ce at doses of 3-30ng/kg iv or 30-300ng/ kg orall.y. 16 Cainms 1. The

conpound of formula (1) [err] wherein A represents an unsubstituted ethenyl
group Tn the trans (E) configuration or g physi ol ogi cal |y acceptabl e salt
or netabilically labile ester thereof. . A conpound as clained in
Caiml \MZGA—M t he physiol ogically acceptable salt thereof is the sodium
salt 3. conpound as clained in Caiml wherein the netabolically labile
ester 15 is the ethyl ester. 4. A conpound as clainmed in Claim1 wherein
t he met abi1.i calThe ¢arhpoend of formuta (he 2- (4- nor phol i no) et hyl ester. 5.
Conmpounds as clained in any of Clains 1 to 4 for use in therapy. 6. The
use of a conpound asclainmed in anyQf Cains to 4 in the manufacture of a
medi cament for antagonising the ef ect s of exmtat ory am no acids on the
NIVDA receptor conpl ex

\_/  wherein A represents an unsubstituted ethenyl group in the trans (E)
configuration or a physiolagically acceptable salt or metablllwlly labile ester
thereof.

10
2. A compound as claimed in Claim 1 wherein the physiologically acceptable
salt thereof is the sod'um salt.

3. A compound as claimed in Claim 1 wherein the metabolically labile ester
15 is the ethyl ester. '

4. A compound as claimed in Claim 1 wherein the metablllwlly labile ester is
the 2-(4-morpholmo)ethyl ester.

&d 5. Compounds as claimed in any of Claims 1 to 4 for use in therapy.
6. Theuseofa compound as claimed in any of Claims 1 to 4 iri the

manufacture of a medicament for antagonising the effects of excuatory amino
acids on the NMDA receptor complex.

30



25 30 17 7. A pharnaceuti cal conp05|t|on co risin ound in a y -
of claime 1 - to 4 in adm xture with one or iu mi Eﬂ!‘y
acceptabl e carriers or excipients. 5 L ring the
conmpound as defined in Caiml which conprlses reactlng the |ndole (Ir) in
which [err] is a _carboxyl protecting, [err] (Il) wth a phosphorus ylide
capabl e ‘'of converting the group CHO into the group 10 ACONHPh fol | owed
were necessary or desired by one og,nore of the fol | ow ng operations.

removal of the carboxyl protecting group. (2) conversion of the resultant

ggm)qund R dPﬁa itk tabWWﬁg%&ﬁggeﬁavﬁhhy%fuﬁﬁﬂ | into a

in‘adm one or mo phatmace mlfy acceptable carriers or
excipients.

§ 8  Aprocess for preparing the compound as defined in Claim 1 which
: comprises reacting the indole (1l).in which R, is a carboxyl protecting,
| a

s U () R (Vi
with a phosphorus yllde eapable of convertmg the group CHO into the group

10 ACONHPAh, followed were necessary or desired by one or more of the followmg

operations.

(1) removal of the- mrboxyl protecting group. .

(2) conversion of the resullant compound formula (1) or the carboxyl protected

: derivative thereof, into a saltthereof ora membohcally labile ester.
15



